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HiSTOaiCAL

The p e n ta o y c l io  t r l t e r p e n o i d s  a re  a  o la s a  of 

n a t u r a l l y  ocouring  compounds, c o n ta in in g  t h i r t y  

carbon  atom s, a r ra n g e d  in  s ix  iao p en tan e  u n i t s .

The m a jo r i ty  o f  the  t r i t e r p e n o i d s  occu r i n  the  

p la n t  kingdom, o f te n  i n  a s s o c i a t i o n  w ith  phyto* 

s t e r o l s  ( 1 ) ,  where they  o ccu r  in  r e s i n s  and saps  

e i t h e r  in  the  f r e e  s t a t e  a s  e s t e r s ,  o r  g ly o o s id io a l ly  

l in k e d  w ith  su g a rs  a s  s a p o n in s .  A few t r i t e r p e n o i d s  

a re  found in  th e  anim al kingdom. Comprehensive 

rev iew s of the  o c c u r re n c e ,  s t r u c t u r e s ,  r e a c t i o n s ,  

and i n t e r r e l a t i o n s h i p s  o f th e  t r i t e r p e n o i d s  a re  

a v a i l a b l e  ( 2  to  9 ) .

A part from the  p e n ta o y o l ic  and t e t r a c y o l i o  

t r i t e r p e n o i d s  which c o n s t i t u t e  th e  m a jo r i ty  o f  

t r i t e r p e n o i d s ,  th e re  a re  a few which c o n ta in  a  

l e s s e r  number o f  a l i c y c l i c  r i n g s .  For exam ple, 

the  a l i p h a t i c  squa lene  ( I ) ,  the t r i c y c l i c  ambrein  

( I I )  and the  t e t r a c y c l i c  o n o c e r in  ( I I I )  (10) 

com prise the  Squalene Group. L a n o s te ro l ,  a g n o a te r o l ,  

and euphol a re  c la s s e d  as  t e t r a o y c l i o  t r i t e r p e n o i d s .



I
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ï ï TIT

Th# r e c e n t ly  ch arao t e r i e e d  c y c lo p rogano id  penta< 

c y c l i c  ooDpounda} o y c lo a r ta n o l  and c y c lo la u d e n o l can 

a ls o  bo In c lu d ed  among the  t e t r a c y o l i o  t r i t e r p e n o i d a  

(11 , 12 , 1 3 ) .  Mono- and d io y c l io  t r i t e r p e n o i d a  a re  

unknown*

The p e n ta o y o lic  t r i t e r p e n o i d a  a re  c l a a a i f i e d  

i n t o  th r e e  main groupa %

I  The Oleanane Group

I I  The Ursana Group

I I I  The Lupane Group

The p a re n t  member o f th e  o leanane group i a  

the  u n a a tu ra te d  a lc o h o l ,  P-am yrin ( o le a n - 1 2 - e n -3 ^ -  

o l)  (IV)* O ther members o f t h i s  g ro u p , which have 

a lm ost been f u l l y  c h a r a c te r i s e d ,  and f o r  the i n t e r -  

convera iona  of which re v ie w s  a re  a v a i l a b le  ( 7 ,6 ,9 )
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a r e o le a n o l l c  a c id ,  o r y t h r o d i o l ,  a a n i l a d l o l ,  gen ln  A, 

say aapoganin  A, B and C, u -b o a w a ll ic  a o ld ,  h e der a -  

g e n in ,  eu m aree ln o llo  a c i d ,  e c h in o c y a t ic  a o id ,  

e i a r e a l n o l i c  a c id ,  gypaogen in , q u l l l a i c  a o id ,  

f i ly c y r r h e t ic  a c i d , S  -am yrln , germ an lco l and m oro lic  

acid*

HO

IV

R e c e n t ly , t r i t e r p e n o i d a  have been i a o l a t e d  from 

c a c t i  aouroea* Four of th e se  have been r e l a t e d  to  

v a r io u s  members o f th e  o leanane group -  gummiaogenin, 

lo n g is p in o g e n in ,  m achaeric  a c id  and c o c h u lio  a c id  

(14 , 15 , 1 6 ) .  O ther members o f the  o leanane group 

which have r e c e n t ly  been d is c o v e re d  and th e  s t r u c t u r e s  

o f  which have been e s t a b l i s h e d  a re  rehmannic a c id  

and i c t e r o g e n in  (17) and la n ta d e n e -B  (18)# T erm inolio  

a c id  (19) o f  y e t  u h i d e n t i f i e d  s t r u c t u r e  m ight a g a in  

be a member o f  t h i s  g roup . T a ra x e ro l (V) ( fo rm erly
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known a s  skim m iol) ( 2 0 ) h as  r e o e n t l j  been o o n y e r te d  

i n t o  P -am yrin  ( 2 l )  and p a r t i a l l y  a y n th e s ie e d  from  

a  p -am yrin  d e r i v a t i v e  (2 2 ,  101)# F r i e d e l i n  and 

o e r in  have a l s o  been r e l a t e d  to  known o lean an e  

t r i t e r p e n o i d a  (2 5 ,  2 4 ) .  V a r io u s  w o rk e rs  (2 4 , 25 ,

2 6 , 27) have r e c e n t l y  p r e s e n te d  s u b s t a n t i a l  e v id en ce  

i n  f a v o u r  o f  s t r u c t u r e  (VI) f o r  f r i e d e l i n .

ho

VI

The p a r e n t  member o f  th e  u rs a n e  group i s  th e  

u n s a tu r a t e d  a l c o h o l ,  a^^amyrln, w hich h a s  been 

r e p r e s e n te d  by s t r u c t u r e  (VXD, p ro p o sed  by M e is e la ,  

J e g e r  and k u z ic k a  (28) and found  g e n e r a l  a c c e p ta n c e  

[ o f .  Tsohesohe and Fugmann ( 2 9 ) ] .  The s te r e o c h e m is t r y  

o f  t h i s  compound w i l l  be d ia c u a a e d  i n  th e  i n t r o «  

duoto r y  p a r t  to  th e  T h a o r e t io a l  s e c t i o n  o f  t h i s  

T hesis#
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^o

HO

V U

The o t h e r  membera o f  th e  u raan e  ^ ro u p  a re  

u r s o l i c  u o id ,  a a i a t i o  s o l d ,  (^uinovic a c i d ,  p -b o s w e l l io  

a o i d ,  b r e i n  and u v a o l# The o y o lo p ro p a n o id  h e x a o y o l ic  

p h y l l a n th o l  i a  a la o  a  member o f  t h i s  g roup  s in c e  i t  

was c o n v e r te d  i n t o  a ^ e a y r in  ( 1 0 0 ) and h as  been 

s y n th e s i s e d  from q u in o v lo  a c id  (30) and from  a«»amyrin 

(31) •

The lu p a n e  g roup  c o m p rise s  th e  p a r e n t  member, 

lu p e o l  (V II I )  end  two o t h e r s ,  b e t u l i n  and b e t u l i o  

a c i d .  A s s o c ia te d  w i th  t h i s  group  i s  th e  h e t e r o b e t u l i n  

g ro u p ,  c o n s i s t i n g  o f  h e t e r o b e t u l i n ,  f a r o d i o l ,  and 

a m i d i o l .

HO
VwT
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Many o f  th e  oompounde w i th in  each  o f  th e s e  

g ro u p s  have been i n t e r r e l a t e d  and some compounds 

o f  d i f f e r e n t  g ro u p s  have been in t e r o o n v e r t e d  o r  

c o n v e r te d  i n t o  common i n t e r m e d i a t e s  (2 « 9 ) .  a-A m yrin , 

which h a s  f o r  lo n g  been an e x c e p t io n  to  th e  r u l e , 

h a s  on ly  r e c e n t l y  been r e l a t e d  t o  th e  o lean an e  

s e r i e s  ( 3 2 ) .

One o f  th e  im p o r ta n t  c l a s s i c a l  m ethods u sed  a s  

a  d e g ra d a t iv e  p ro c e d u re  i n  th e  e l u c i d a t i o n  o f  th e  

s t r u c t u r e s  o f  th e  t r i t e r p e n o i d a  i s  th e  a c t i o n  o f  de* 

h y d r a t in g  a g e n t s ,  n o ta b ly  phosphorus  p e n t a c h lo r id e .  

Th is  h a s  been u sed  to  d e te rm in e  th e  p re se n c e  o f  a 

gem d im e th y l g roup  a t  th e  0 (% ) - p o s i t i o n  a d ja c e n t  

to  the  a lm o s t u b iq u i to u s  h y d ro x y l g roup  a t t a c h e d  t o  

C ( . T h is  l e a d s  to  th e  c o n t r a c t i o n  o f  r i n g  A i n t o  

a  f ive-m em bersd  r i n g ,  g iv in g  an i s o p ro p y l id e n e  s id e  

c h a in .  The p re sen o e  o f  th e  i s o p ro p y l id e n e  a id e  c h a in  

i s  e s t a b l i s h e d  by o x id a t io n  w i th  osmium t e t r o x i d e  

to  g iv e  a  g ly c o l  w h ich , on su b se q u e n t c le a v a g e ,  

a f f o r d s  a c e to n e  and a  s a t u r a t e d  k e to n e ,  v i z .
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HOÆ ti- .g i

CHj
T his  p ro ced u re  h a s  been a p p l ie d  i n t e r  a l i a  

to  a*amyx*in ( a s  a -a n y  r a d ie  none - I  ) (5 3 , 3 4 ) ,  lu p e o l  

(3 5 ,  3 6 ) ,  l 8 a - o l e a n o l i o  a c id  l a c to n e  ( 3 7 ) ,  q u in o v io  

a c id  d im e th y l e a t e r  ( 3 8 ) ,  a u m a re a in o l ic  a c id  (u s in g  

th e  6 - 0 X0 - l a c to n e  and a  s l i g h t l y  m o d if ie d  p ro c e d u re )  

(39) and d ih y d r o l a n o s te r o l  ( 4 0 ) .

Tills T h e s is  i s  c o n ce rn e d  w ith  th e  s te r e o c h e m is t r y  

o f  a -a m y r in ,  a s  r e v e a le d  by a  s tu d y  o f  th e  p ro d u c ts  

o b ta in e d  by d e h y d ra t io n  m ethods , and a  com parison  

o f  th e s e  w i th  a n a lo g o u s  p ro d u c ts  o b ta in e d  from  p -am yrin  

I t  i n c lu d e s  o b s e i^ a t io n s  on th e  s t a b i l i t y  o f  th e  

double bond and C (%#)-hyd rogen  atom i n  th e  o lean an e  

g ro u p .
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INTHOIXJCTIOM

Ih e  3 te r i io jh e m ie t ry  o f  th e  iw n te .oyo lio  T r i t e r p e n o id a .

The e l u c i d a t i o n  o f  th e  e te re o c h e m ie t ry  o f  p -am yrin  

( o le a n - lg - e n - 5 t ) - o l )  was c h i e f l y  due to  th e  e l e g a n t  

r e s e a r c h e s  o f  D .H.K#Barton and co -w o rk e rs  ( 6 , 41 to  47) 

C o n s id e ra b le  i n f o m a t i o n  was d e r iv e d  by a p p l i c a t i o n  o f  

c o n fo x m a tio n a l th e o ry  ( 4 5 ) ,  and o f  W.3. J o h n s o n 's  

i n t e r p r e  t a t i o n  (48) o f  th e  r e s e i t r c h e s  o f  B ins  t e  ad and 

c o -w o rk e rs  (49) on p e rh y d ro p h e n a n th re n e s .  Of th e  two 

a l t e r n a t i v e  s te re o o h e ia io a l  s t r u c t u r e s  f o r  p -am yrin  

p ro p o se a  by B arto n  and H o ln ess  ( 4 5 ) ,  a  d e c i s io n  i n  

f a v o u r  of ( I )  h a s  been  made on a  b a s i s  o f  m o le c u la r  

r o t a t i o n a l  d i f f e r e n o e s  ( 5 0 ) .  T h is  d e c i s io n  has  

xw oently  been su p p o r te d  by C a r l i s l e  and Ël-Kahim (51) 

by an X -ray  e x a a i in a t io n  o f  m ethy l o le a n o la t e  io d o -  

- a o e t a t e . An e x c e l l e n t  summary o f  th e  work le a d in g  

to  th e  a d o p t io n  o f  f o x m u la t io n  ( I )  f o r  P -am yrin  i s  

a v a i l a b l e  i n  th e  T i ld e n  L e c tu r e ,  1055, d e l iv e r e d  by 

B arton  ( 6 )•

The a t ru o tu iw  and s te z e o c h e m is t ry  o f  lu p e o l  

and the  f a m i ly  o f  compounds r e l a t e d  to  i t  fo l lo w
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from  i t s  o o n y e ra io n  i n t o  known 3 -*amyrin d e r i v a t i v e  a 

(6 2 ,  53) and a re  th u s  e e t a b l i a h e d  beyond d o u b t .

wo

Lupeol h&e th e  e t ru c tu x ^  and s te r e o c h e m is t r y  re  

p r e s e n te d  by foxm ula  ( I I )

HO

I

a-A m yrin  ( u r s - 1 2 - e n - 3 p - o l )  and th e  fa m i ly  o f 

oompounde r e l a t e d  t o  i t ,  how ever, s ta n d  a lo n e  as  

th e  o n ly  one o f  th e  th r e e  m a jo r  g ro u p s  o f  p e n ta -  

c y c l i c  t r i t e r p e n o i d a  which l a c k s  s a t i s f a c t o r y  and 

com plete  f o r m u la t io n ,  p a r t i c u l a r l y  w ith  r e s p e c t  to
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a t t r^ o o h e m ia try *  When t h i s  work was oommanoad, 

on th e  b a s i s  o f  ev id an o e  a v a i l a b l e , th a  a c o a p ta d  

o o n s t i t u t i o n  o f  a-*ainyrizi was r e p r a s a n ta d  by 

fo rm u la  ( 1 1 1 ) p roposed  by M a lo e ls ,  J a g e r  and E uzloka 

(SB).

HO

Jli

Prom the  work o f  E u s ic k a  a ^  ( 2 8 ) tha  f a c t  

am ergas t h a t  th e  c o n f i g u r a t i o n s  a t  C (a ) t  C (#)

and C (io )  i n  a ^ a n y r in  and i t s  r e l a t i v e s  a ra  i d a n t i c a l  

w ith  th o se  a t  tha  c o rx esp o n d in g  c e n t r e s  i n  p^am yrin . 

T h is  d a o i s i o a  fo l lo w s  from  d e g r a d a t io n  r e a c t i o n s  

c a r r i e d  o u t  on I k - o x o - i s o u r s a - 9 ( 1 1 ) ; l 4 - d i a n o l  (17) 

which l a d  to  a d ik e to n e  (V) from  w hich two a n o l  e t h e r s ,  

fo rm u la te d  a s  (VI) and ( V I I ) ,  ware derived#  These 

were a l s o  o b ta in e d  from  P-am yrin  v i a  I k - o x o - i s o o le a n a -  

- 9 ( 1 1 ) t l 4 - d i e n o l  ( V I I I ) ,  by a  a e r i e s  o f  p a r a l l e l  

r e a c t i o n s  (2 8 , 5 4 , 6 6 )#
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HO
HO

o

HO

V

/

HO

W

O M t

H O

W

The Game w orkers  a l s o  e u ^ e o t e d  t h a t  th e  c o n ­

f i g u r a t i o n s  a t  C(0 ) and C (i^ )  stay be i d e n t i c a l  i n  

bo th  s e r i e s  o f  t r i  te rp e n o id s *

E as to n  (110) showed t h a t  xhe 0 (e ) -h y d ro g e n  i n  

a -am y rin  h a s  th e  more s t a b l e  a r ra n g e m e n t , s in c e  1 1 -  

-o% ours-1 2 - e n - y 1 a c e t a t e  ( IX) was re c o v e re d  u n ­

changed a f t e r  v ig o ro u s  t r e a tm e n t  w ith  a l k a l i  and 

a c é t y l a t i o n *  The same d e c i s io n  was made by B arton  

(46) who showed t h a t  m e th y l- 1 1 - o z o u r s - 1 2 -e n -ô P - e l a t e
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a c e t a t e  (X) l e  s t a b l e  to  e t ro n g  a l k a l i . More 

r e o e a t l y , G pring (32) p roved  t h a t  t h i s  c e n t r e  i a  

n o t  e p lm e r la a b le  by showing t h a t  l l - o x o u r a - l E - e n -  

«"SP^yl a c e t a t e  (IX) g iv e  a an  e n o l  a c e t a t e  (XI) 

from  which th e  a p . a n a a t n r a t e à k e t o - a c e t a t e  (IX) 

was r e g e n e r a te d  upon h y d r o ly a ia  u s in g  e i t h e r  a c id  

o r  a l k a l i *

A Tx XT

The f a c t  t h a t ,  i n  b o th  a -  and g -amy r i n  s e r i e s ,  

the  a -b ro m in a te d  1 2 -k e to n e s  (X II)  lo s e  hydrogen  

w ith  extx'sme e a se  to  g iv e  l 2 - o x o - 9 ( l l ) - e n e s  (X II I )  

( 5 7 ) ,  ta k e n  t o g e t h e r  w ith  th e  f a c t  t h a t  bromine i s  

a x i a l  (p) i n  b o th  compounds, a s  d e te rm in ed  by i n f r a  

- r e d  e x a m in a t io n  ( 5 6 ) ,  h a s  l e d  Corey and Qrsprung 

to  conclude  t h a t  th e  hydrogen  a t  C(#) i s  a x i a l  w ith  

r e s p e c t  to  r i n g  0 *
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H'.

XU x n r

T h is  l a  a a t ro n ^  a v id a n o e ,  t h e r e f o r e  # t h a t  the  

hydrogen a t  0 ^#  ̂ l a  a . o r i e n t a t e d ,  and t h a t  b o th  

a .  and p -am yrlna  poaaeaa th e  t r a n a ~ a n t i - t r a n a ~ 

-a rran g em en t o f  r in g a  A, B and G.

The f a c t  t h a t  l l - o x o u r a - 1 2 - e n y I  a c e t a t e  (XIV) 

l a  a t a b le  to  v ig o ro u a  t r e a tm e n t  w i th  a c id  o r  a l k a l i  

( 1 1 0 ) a e rv e a ,  a l a o ,  to  i n d i c a t e  t h a t  th e  a u b a t i t u e n t  

a t  1 0  ̂ h a s  th e  a t a b le  c o n f ig u r a t io n *  Thia ob- 

a e r v a t lo n  i a  to  be o o n t r a a te d  w ith  t h e  b e h a v io u r  of 

l l - o x o -o le a n -1 2 -e n -3 (5 -y l  a c e t a t e  (XV) w hich r e a d i l y  

ia o m e r ie e a ,  upon t r e a tm e n t  w i th  a l k a l i ,  to  g iv e  

11 - 0 X0 - 1 8 a - o le a n —lij —en-3p  —o l  (XVI) (69)*

XIV XV X V I
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These o b e o r ra t io n B  le d  to  the  o o n o lu e lo n  t h a t  

e i t h e r  t h e  e o a f lg u u 'a t io n  a t  C( i a  the  more 

s t a b l e  i n  th e  a -w ^ y r in  g ro u p , o r  th e re  i a  no 

hydrogen  a t t a c h e d  to  C(x«) (46)$ In  1956, S p ring  

(% )  p roved  t h a t  a  hydrogen  atom e x i s t s  a t  C ( 4 a ) i  

s in o e  o x id a t io n  o f  a -am y rin  a c e t a t e  w i th  se len iu m  

d io x id e  gave u rsa -1 1 1 1 3 (  18) -dlen^-Sp«*yl a o e t a t e  

(XVII) ( 6 6 ) ,  the  d ih y d ro  d e r i v a t i v e  o f  which (XVIII) 

oou ld  be is o m e r ie e d  by m in e ra l  a c id  to  a-amy r i n  

a c e ta te *  Again t h i s  p ro v e s  t h a t  a-amy r i n  haa  th e

X V I I

x v m

more s t a b l e  c o n f i g u r a t i o n  a t  C( »

i^hile th e  work d e s c r ib e d  i n  t h i s  T h e s is  was i n  

p r o g r e s s ,  a  number o f  im p o r ta n t  r e s e a r c h e s  w ere



mm m

p u b l i s h e d  adv an c in g  v iew s c o n c e rn in g  th e  s t e r e o -  

c h e m is try  a t  th e  c e n t r e s  0 ( & n d  C(xm)  

i n  a - s a y  r i n  • Sprln^i (60) r e p o r t e d  t h a t  th e r e  i s  

a  marked s i m i l a r i t y  i n  b e h a v io u r  betw een 1 2 -o x o u r s -  

- 9 ( 1 1 ) - e n - 3 p - y l  a c e t a t e  (XIX) and i t s  o le an an e  

a n a lo g u e 9  l 2 - o x o - o l e a n - 9 ( l l ) - e n - 3 p - y l  a c e t a t e  (XX) 

tow ards  th e  a c t i o n  o f  se len iu m  d io x id e  in  a o e t io  

ac id *  Each compound g iv e s  th e  c o m  spen d in g  1 2 -  

- 0 X 0 - 9 ( 1 1 ) t l 4 - d i e n y l  a c e t a t e  (IV) and (V II I )  (6 0 ,  

6 1 , 6 2 ) ,  r e a c t i o n s  which in v o lv e  the  m ig ra t io n  o f  

th e  C ( 4 4 ) -m ethy l g roup  to  0 ( 4 # ) .

X X
XX m
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XXI

l a  o o a traak ,  howavar, 1 2 -o x o - lô a * o ld a i i -9 ( l l ) - e n -  

-3P-/1 ao e ta te  (XXI) id  no t  a f f e o ta d  under th e  

same expér im enta l  oond it ione  (60)• The f u r t h e r  

o bse rv a t io n  th a t  i s o a r a a - Q d l )  > l4-d ien-3P-y l  ao e ta te

(XXII) and i a o o le a n a -9 (1 1 )» l4 -d ien -3g -y l  a c e ta te

(XXIII) behave s i m i l a r l y  w ith  m in e ra l  a o id  (aa  

d e p ic te d  above) ( 6 6 , 64) has  l e d  S p rin g  (60) to  

s u g g e s t  t h a t  the  o o a f ig u r a t i o n a  a t  0 ( 4 # ) ,  0 ( 4 # ) ,  

0( xy )  end G ( 4 #) i n  b o th  u p - u n e a tu r a te d  k a t o - a o e t a t e s  

(XIX) and (XX) an d , o o n s e q u e n t ly , i n  the  p a r e n t  

am yrins  a re  i d e n t i c a l *

In  1966 , th e  Im p o r ta n t  i n t e r o o n v e r s io n  of an 

a -a a iy r in  d e r i v a t i v e  i n t o  a  p -am y rin  d e r i v a t i v e  was 

announced. T h is  was a c h ie v e d  when S p rin g  and c o ­

w o rk ers  (32) c o n v e r te d  th e  t h r e e  u r s a d i e n - y 1  

a c e t a t e s  (XXIV), (XXV) and (XXVI) by t r e a tm e n t  w ith  

m in e ra l  a c i d ,  i n t o  o le a n a - 1 1 :1 3 ( 1 6 ) - d ie n - 3 p - y l  

a o e t a t e  (XXVII).
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H

m XXV

HO

X X V II

3uoh o o n v e ra io n a  l e d  3];rlng  (32> to  conolude t h a t  

a -  and P -am yrtn  have I d e n t i c a l  c o n f i ^ r a t i o n a  a t  

C(# j , 0( i? ) ,  i . e .  t h a t  th e  f u s io n s  o f

r i n g s  A/B, B/G and C/D were i d e n t i c a l  in  bo th  

a e r i e s *  In  th e  same p a p e r ,  th e  c i p h e r  (XXVIII) 

i a  p ro p o sed  f o r  th e  c o n s t i t u t i o n  and a te re o o h e m io try  

o f  a-am yrin*

In  t h i a  f o r m u la t io n ,  r i n g  H i a • c o n s id e r e d  to  be 

fiveHBombered w ith  an ia o p ro p y l  g roup  a t t a c h e d  t o  

C ( 4 9 ){ t h i a  f o r m u la t io n  w i l l  be used  th ro u g h o u t
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X X V I I I

t h i s  d i s c u s s i o n .  The c h o ie s  o f  th e  c o n fo rm a tio n  

(XXVlIIi f o r  a<*cu^yriny i n  w hich th e  I s o p ro p y l  group  

i s  g iv e n  p - c o n f i g u r a t i o n 9 i s  p a r t i c u l a r l y  a t t r a o t i v e  

s in o e  y among o th e r  i*eaaonS| th e  chosen  c o n f ig u r a t i o n  

pex m its  the  s id e  c h a in  to  e x e r t  a  p r o t e c t i v e  e f f e c t  

upon th e  double  bond i n  a -a m y rin  and th e  c a rb o n y l  

g roup  in  l2 - o x o u r s a n - 5 b - y l  a c e t a t e ^  th u s  a f f o r d in g  

a s a t i s f y i n g  e x p la n a t io n  f o r  th e  I n e r t  c h a r a c t e r  o f  

th e s e  two f u n c t i o n a l  gxroups*

The s i t u a t i o n  c o n c e rn in g  th e  s te re o c h e m is tx y  

o f th e  D /h - r in g  ju n c t io n  was s t i l l ,  how ever, s u b je c t  

to  much c o n t r o v e r s y .  T h is  i s  w e l l  i l l u s t r a t e d  by 

th e  f a c t  t h a t  th e z e  a re  f o u r  t h e o r e t i c a l l y  p o s s ib le  

a r ran g em en ts  f o r  the  lo c k in g  o f  r in g s  D and B, and 

each  o f  th e se  has been in c lu d e d  in  r e c e n t  r e p r e s e n t ­

a t i o n s  o f  th e  s te r e o c h e m is t r y  o f  a -a m y r in .  In  1964, 

Corey and ü rsp ru n g  (56) su g g e s te d  t h a t  r i n g s  I) and
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B i n  a»Go&yrin a re  c ^ - P - f u a e d  and t h a t  t h e  C( ~ 

HAeth^l ii^roup l a  a - o r i e n t a t e d *  a c o n c lu a io n  a l s o  

re a c h e d  by S p rin g  (32* 60) a s  o u t l i n e d  above*

The argum ent i s  baaed  upon th e  o b s e r v a t io n  t h a t  th e  

r e a c t i v i t i e s  o f  u r s o l i c  a o ld  and i t s  %- la c to n e  b e a r  

a  g r e a t e r  reaem blance  to  th o se  o f  o le a n o l lo  a c id  

(D /S - o i a -P) and i t s  1 (- lac to n e  th a n  to  1 8 a - p le a n o l ic  

a o id  (D/Lj- t r a n s -) and i t s  % - la o to n e .  These o b s e r ­

v a t i o n s  were s u p p o r te d  by a  s tu d y  o f  th e  o p t i c a l  

r o t a t i o n a l  d i f f e x e n c e a  o f  th e  K - la c to n e s  and  th e  

f n e  a d d s  and t h e i r  m e th y l e s t e r s .  These w orkers  

p ro p o sed  th e  s t r u c t u r e  (XXIX) f o r  a -a m y rln  I n  which 

th e  m ethy l g ro u p s  a t  0( ) end G(##) ( P -  and a -

r e s p e o t l v e l y } have e q u a t o r i a l  con fo x m atio n s^  th e  

s t a b i l i t y  o f  th e  o l s -P /E  r i n g  f u s io n  I s  c o n s id e re d  

to  be due to  the  f a c t  t h a t  i n v e r s i o n  a t  j to  a

t r a n s -P /S  f u s i o n  n e o e a s l t a t e s  th e  re a r ra n g e m e n t  o f  

the  m t h y l  g ro u p s  a t  0 ( i .  ; and C(ae)  from  th e  the rm o­

d y n am ica lly  more s t a b l e  e q u a t o r i a l  to  th e  l e s s  s t a b l e  

a x i a l  a r ra n g e m e n t .
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X X I X

In  1061 , J a g e r  (65) p r a a e n ta â  av id a no# t h a t  th e  

c o n f i g u r a t i o n s  a t  0 (^ 7 ) i n  and p -am y rin s  a re  

anan tiom orphous*  D e g ra d a tio n  o f  a -  and p « a n y r in e ,  

a s  shown balow , y ie ld e d  th e  m onocyclic  p y r o l y s i s  

f ra g m e n ts  (XXX) and (XXXI) r a a p e c t i v a l y , w hich were 

f u r t h e r  d eg raded  to  g iv e  two e s t e r s  o f  e q u a l  end 

o p p o s i te  r o t a t i o n  and c o n ta in in g  th e  o r i g i n a l  C(^ 7 ) 

o f  th e  am yrins  a s  th e  o n ly  asym m etrio  c e n t r e .  T h is  

o b s e r v a t io n  l e d  J e g e r  (66) to  p ropose  e i t h e r  o f  

p a r t i a l  fo rm u lae  (XXXII) and (XXXIII) to  r e p r e s e n t  

th e  J u n c t io n  o f  r i n g s  D end B i n  a ^ a jsy r in .

coo Me 

XXX

M.OOC

Coo Ml
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NcOoc

COOMt C o o M t

X X X I

XX XH

In  1963, Hualokm (66) p o s t u l a t e d ,  w ith o u t  

e x p e r im e n ta l  s u p p o r t ,  a t r a n a - f u e l o n f o r  r l n ^ a  D and 

£ ,  f o r  a -a m y r ln ,  a s  r e p r e s e n te d  by (XXXIY)*

Z u rc h e r ,  J e g e r  and R uzlcka , how ever, i n  1954 (30) 

fa v o u re d  a q 1s -a -a r ra n g e m e n t  f o r  th e  D /3 - r in g  J u n c t io n

( m v ) #

y XXVII
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f i n a l l y ,  In  1954, Baton and H a la a l l  (67) 

s u g g e s te d  t h a t  a«*anyrin h a s  a  d i f f e r e n t  D/E r in g  

J u n c t io n  from  p -a m y r ln .  T h is  s u g g e s t io n  i s  b ased  

upon t h e i r  o b s e r v a t io n  t h a t  a * a a y r in  ean  g iv e  r i s e  

to  a  h y d ro ea rb o n  " ^ -a -a m y ra d ie n e " ,  by d e h y d ra t io n  

w ith  p h osphorus  p e n to x id e ,  a  r e a c t i o n  n o t  undergone 

by P - a s y r i n .  They p rop o sed  th e  17a : 1 8 P - fu s io n  (XXXVI) 

f o r  r i n g s  D and S i n  a - s a y r i n  and f o r m u la t io n  (XXXVII) 

f o r  **^-a-amyradiene **•

T h is  T h e s is  l e  co n cern ed  w i th  a  s tu d y  o f  th e  

a c t i o n  o f  d e h y d ra t in g  a g e n t s  on a -  and p^aud/rins 

and d e r iv e d  a l c o h o l s ,  u n d e r ta k e n  i n  th e  hope t h a t  the 

e l u c i d a t i o n  o f  th e  s t r u c t u r e s  o f  th e  p ro d u c ts  would 

p ro v id e  i n f o r m a t io n ,  o o n o e rn in g  th e  n a tu re  o f  th e  look ii 

o f  r i n g s  D/E i n  a -a m y r in .

F o r  th e  sake o f  c l a r i t y  o f  e x p o s i t i o n ,  th e  

T h e o r e t i c a l  s e c t i o n  i s  s u b d iv id e d  i n t o  th e  fo l lo w in g  

p a r t s  I -

À. The C o n s t i t u t i o n  o f  th e  P ro d u c ts  o b ta in e d  

by D eh y d ra tio n  o f  a  -  Amy r  i n .

B. The C o n s t i t u t i o n  o f th e  P ro d u c ts  o b ta in e d

by D eh y d ra tio n  o f  P -A ay rin  and R e la te d  A lcoho l
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C . The 3 1 # reoohem l# t r y  o f  th e  D / E - R i n g  

Ju n c tio n  in  a - i s y r i n .

D . The b e h a v io u r  o f  O le a n - lg - e n e , iS a -O Ie a n  

- I2 * e n e ,  0 I e a n - l3 ( 1 6 ) * e n e  and O le a n -1 8 -  

-*ene w ith  M in e ra l  A c id .
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km The C o n s t i t u t i o n  o f  th e  P ro d u c ts o b ta ia e d  by

Dehydration of a-Asiyrln.

R eferenoe h as  a l r e a d y  been made i n  th e  h i s t o r i o a l  

s e o t io n  to  th e  a c t i o n  o f d e h y d ra t in g  a g e n ts  on 

t r i t e r p e n o i d  oonpounds. Depending on th e  r e a c t i o n  

c o n d i t io n s  em ployed, f o u r  d i f f e r e n t  d ie n e s  have been 

o b ta in e d  by d e h y d ra t io n  o f  a -am y z in  (u rs* l2 « e n * 3 P -o l)  • 

The p h y s io a l  c o n s t a n t s  o f  th e s e  a re  l i s t e d  i n  t a b le  I .

Table I .

H ydrosarbon m# 0# [= ]n

a-A m yradiene (jd-a-am yrad iene  ) 

a«Amyradiene - I I

a -A m y ra d ie n e - I I I  (1 -a -a m y ra d ie n e )  

a-A m yradiene -IV

133-136"

119-180*

194-195*

129-131*

♦110*

♦137*

-118*

♦148*

Of th e s e  f o u r  h y d ro c a rb o n s ,  the  s t r u c t u r e  o f  on ly  

a - a m y ra d ie n e - I I  had been e s t a b l i s h e d  (7 3 )•  T h is  s e c t i o n  

c o n s e q u e n t ly  d e a l s  w i th  th e  e l u c i d a t i o n  o f  th e  s t r u c t u r e  

o f  1-a.^am yradiene and a -amy r a d ie  ne ~iv #
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As a  ay8tern o f nomomolatur# f o r  the  d e h y d ra t io n  

pro  duo t e  o f  «t-ajoyrin, A l la n ,  S p r in g ,  S tev e n so n , and 

S tra c h a n  (73) p roposed  t h a t  the  h y d ro ca rb o n , ,

h av in g  th e  c o n s t i t u t i o n  and s t e r e o c h r a i a t r y  r e p r e s e n te d  

by ( I )  be c a l l e d  n o v u ra a n e & t h i s  system  i s  u sed  i n  

t h i s  T hesis*  The c o n f i g u r a t i o n s  o f  th e  s u b s t i t u e n t s  

a t  0 (x « ) f  C ( 1 $) and C{xm) a s  w e l l  a s  th e  n a tu r e  o f  

r i n g  E a re  th o se  r e c e n t ly  p rop o sed  by B eaton , S p r in g ,  

S tev en so n  and S tra c h a n  (32) f o r  a -a m y rin  ( I I )  and 

a re  u sed  th ro u g h o u t  t h i s  d iso u a s io n *

to

w

The C o n s t i t u t i o n  q f  u -A m y ra d ie n e - I .

T h is  compound was f i r s t  p re p a re d  i n  1867 by 

Y e a te rb e rg  (66) by d e h y d ra t io n  o f  a*am yrin  i n  l i g h t  

p e tro le u m  w ith  phoaphorua p e n ta o h lo r id e  a t  room 

te m p e r a tu r e , The h y d ro ca rb o n , C*#Hg8 # i s o l a t e d  h as
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a l s o  been  r e f e r r e d  to  a s  d -a -a m y ra d le n e  and a« 

~ am y rllen e* I  (6 9 , 7 0 ,7 1 ,7 8 }  • Among o t h e r  con« 

s i d é r a t i o n s ,  th e  o b s e r v a t io n  t h a t  o ^ am y rad ien e -I  

g a v e ,  on o z o n o ly s i s  a  m ix tu re  o f  a c e to n e  and a 

k e to n e ,  0#vH$#0, l e d  A lla n  e t  a l» (7 3 )  to  conclude  

t h a t  i t  i s  63l0< l4»trixfte thyl«5^«novursa«*3(4) t l8 *  

•d ie n e  ( I I I ) ,  and t h a t  th e  k e to n e  h as  th e  s t r u c t u r e  

( I V ) . The same a u th o r s  showed t h a t  a  «-amy r a d ie  n e - I  

( I I I )  was r e a d i l y  i s o m e r is e d  by t r i c h l o r o a c e t i c  a c id  

to  8 i l0 s l4 * t r iB ie th y ln o v u r a a - 5 ( 5 )  t lg « d ie n e  (V) .

VIVi l l

The Q o n a t i tu t io n  o f  u~Asiyradlene""II.

T h is  h y d ro carb o n  was p re p a re d  by W in te r s te in  

and S t e i n  (78) by th e  a c t i o n  o f  h e a t  bn u^aioyrin  

b e n s o a te .  I t s  f o rm a t io n  h a s  been c o n s id e re d  to  

o c c u r  by - e l i m i n a t i o n  o f  b en zo ic  a o id  ( 7 8 ,7 4 ) ,
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and l a  t h e r e f o r #  o o n a id e re d  to  be u raa-2% 12-d len#  ( V I ) •

VI

The C o n e t l t a t i o n  o f  1 -a-Am?rmdlene ( a - A m y r a d le n e - I I I ) .

In  1 691I Y e a te rb e rg  (75) r e p o r t e d  th e  p r e p a r a t i o n  

o f  t h i s  h y d ro c a rb o n , by t r e a tm e n t  o f  a -a m y rln

w ith  pl«osphoru9 p e n to x id e  i n  benaene a t  room temp* 

e r a tu r e #  I t  h a s  s u b se q u e n t ly  been o b ta in e d  by Ewer, 

O illa m , and S p r in g  (76) by t r e a tm e n t  o f  a ^ a a y r in  o r  

i t #  a c e t a t e  w i th  h y d r i o d i o - a c e t i c  a o id  m ix tu r e ,  and 

by N o l l e r  and U ea ra t (77) by th e rm a l d éco m p o sitio n  o f  

a -a m y rin  me th an e  eu lp h o n a te#

l-a « A a y ra d ie n e  i s  n o t  red u ced  by sodium and 

amyl a lc o h o l  o r  by c a t a l y t i c  h y d ro g e n a t io n  (76) • In  

a d d i t i o n ,  i t  does n o t  r e a c t  w ith  m a le io  a n h y d r id e ,  

and i s  i n e r t  tow ards  the  o x id i s in g  a g e n t s ,  p o ta ss iu m  

p e rm a n g an a te , se len iu m  d io x id e  and osmio a c id  ( 7 6 ,7 9 ) .
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Ew#n showed t h a t  th e  "1 - d i e n e"  had th e

o h a r a o t e r i s t i c  l i g h t  a b s o r p t io n  a t  a  c o n ju g a te d  

he te  r o a n n u la r  d ien e  ohromophore* and t e n t a t i v e l y  

e^;*&6@eted th e  p a r t i a l  f o n a l a t i o n  (V II)  • Subsequent 

work showing t h a t  th e  io n ic « ty p e  d e h y d ra t io n s  o f  3^ 

« h y d r o x y t r i t e r p e n o id s  in v o lv e  c o n t r a c t i o n  o f  r in g  A

VII

to  a  five«m em bered r in g  w i th  an ie o p ro p y l  s id e  c h a in  

( f o r  r e f e z a n o e s ,  see  (5 ) )  r e n d e re d  t h i s  p ro p o s a l  

u n te n a b le .

E vidence  i s  now a v a i l a b l e  t h a t  r i n g  A i n  th e  

*2«diene " i s  in d e e d  f i v e  «membe red* The non « co n ju g a ted  

d ie n e I  a«anyr a d ie n e « I  h as  been  i d e n t i f i e d  (73) a s  

8:10%14- t r i m s t h y 1 «6&«novursa«3 ( 4 ) : 1 2 -d ie n e  ( I I I ) , 

and h a s  been  is o m e r is e d  by boron  t r i f l u o r i d e  i n t o  

1 - a ^ a n y r a d ie n e , i n d i c a t i n g  t h a t  th e  l a t t e r  h a s  a  

five«m em bered r in g  A w ith  a t t a c h e d  ie o p ro p y l  g ro u p . 

T h is  c o n c lu s io n  h a s  been s u p p o r te d  by p r e p a r a t io n  o f
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th e  **1-diene** from 6 % 8 :l4 - t r im e th y ln o v u ra a -9 (1 0 )  #12- 

-d ie n e  (V I I I )  by t r e a tm e n t  w i th  h y d r o o h lo r i c - a o e t i o  

a o id  m ix tu re  (73) • The l a t t e r  d ie n e  (V II I )  h a s  been 

p re p a re d  (73) from  5 t 6 s l 4 - t r i m e t h y l -1 1 -o x o n o v u rsa -  

- 9 ( 1 0 ) :1 8 -d ie n e  ( a - a m y r a d ie n o n e - I I I ) (IX) by W o lff-  

-K ia h a e r  r e d u c t io n  o r  p ro lo n g e d  t r e a tm e n t  w ith  l i t h i u m  

alum inium  h y d r id e .  a -A m y ra d ie n o n e - I I I  w as, i n  t u r n ,  

p re p a re d  e i t h e r  by io n io  d e h y d ra t io n  (76) o f  1 1 -o x o u ra -  

- l 2 - e n - 3 p - o l  (X) o r  by i a o m e r i s a t lo n  (3 3 ,7 3 )  o f  8 i l0 t l4 <  

- t r im s  t h y l -11 -o x o n o v u rsa -3 (6 ) %lK-diene (a#*amyradienone-  

- I I )  (X I ) .  S ince  A lla n  e t  a l .  (73) h a v e , m o reo v er, 

shown t h a t  a - a m y ra d ie n o n e - I I I  h a s  th e  s t r u c t u r e  (IX) 

i n  w hich a  m ethy l g roup  i s  l o c a t e d  a t  C(# ) ,  th e  

r e t e n t i o n  o f  t h i s  f e a t u r e  i n  th e  **1-d ie n e  ** a p p e a rs  

e x tre m e ly  p r o b a b le .

Ill

i -  of. d m yra t atr\•ent
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HO

alitn c

With th#  n a tu r e  o f  r i n g  A i n  l « a - a 2nyrad iene  

•  s t a h l i e h e d  a s  d s s o r ib e d  a b o v e # i t  rem a in s  to  l o o a te  

th e  p o s i t i o n s  o f  th e  two doub le  bonds# A lthough 

-a«»a9 y ra d ie n e  a p p e a re d  to  be s i n g u l a r l y  unamenable 

to  o x id a t io n  o r  r e d u c t io n  (b e in g  i n e r t  tow ards 

h y d ro g e n a t io n ,  v a r io u s  re d u c in g  a g e n t s ,  se len iu m  

d io x id e ,  osmio a o i d ) ,  an e x a m in a t io n  o f  th e  a c t i o n  

o f  chrom ic a o id  h a s  p roved  to  be s i g n i f i c a n t #

When t r e a t e d  w ith  ohromio a o id  (oa# 1#6 atom s o f  

o x y g en ) , jL -u~sm yradiene, y i e ld e d  a  compound
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which does n o t  e x h i b i t  any h ig h  i n t e n s i t y  

u l t r a v i o l e t  l i g h t  a b s o r p t io n  above BBOO A. Thm 

p re se n c e  o f  an i s o l a t e d  e t h y l e n io  l in k a g e  i n  t h i s  

compound was r e v e a le d  by th e  y e llo w  c o l o u r  i t  gave 

w ith  th e  t e t r a n i t r o m e th a n e  i n  c h lo ro fo rm  and th e
o

u l t r a v i o l e t  maximal a b s o r p t io n  a t  8050 A«, th e  

i n t e n s i t y  o f  which » 3 ,6 0 0 )  su g g e s te d  t h a t  th e  

double bond i s  o f  th e  ty p e  * OH The compound,

t h e r e f o r e ,  m ust have been form ed by th e  o x id a t io n  o f  

one o f  th e  two doub le  bonds i n  the  *'l-diene**, b u t  i t  

i s  n o t  an o x id e ,  s in c e  th e  i n f r a - r e d  a b s o r p t io n  spectrum  

o f  th e  compound, C«oH««0, c o n ta in e d  a  s t ro n g  band a t  

1606 c m . d u e  to  an  i s o l a t e d  k e to n e  g ro u p  i n  a  s i x -  

-m eabered r i n g .  T h is  n o n -c o n ju g a te d  u n s a tu r a t e d  k e to n e  

h as  been shown to  be s t a b l e  t o  m in e ra l  a o i d ,  b e in g  

re c o v e re d  unchanged a f t e r  t r e a tm e n t  w ith  h y d r o c h lo r i c -  

- a c e t i c  a c id  m ix tu re  f o r  1 hour*

When t r e a t e d  w i th  a l k a l i  m e th an o lio  sodium 

h y d ro x id e ) how ever, th e  compound, y i e ld e d

an iso m e r ,  th e  u l t r a v i o l e t  apeo trum  o f  which showed 

a  maximum a t  8600 A. ( (r "  9 ,0 0 0 )*  T h is  compound i s  an 

u p - u n s a tu r a t e d  k e to n e ,  form ed by th e  a l k a l i - i n d u c e d  

i s o m é r i s a t i o n  o f  th e  p a r e n t  compound, w hich  i s  a  P l -  

- u n s a tu r a t e d  k e to n e .
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Uore d r a o t i o  o x id a t io n  o f  th e  " i~ d ie n e " u a in ^

ehrom ic a o id  y ie ld e d  a  compoimd^ th e  u l t r a *
•

v i o l e t  a p e o t ru a  o f  « h io h  showed a  maximum a t  2600 A.

((* ■ 1 0 |6 0 0 )«  T h is  p ro d u c t  muet* th e r e f o r e *  c o n ta in  

an a 6 * u A o a tu ra ted  k e to n e  oyatem to g e t h e r  w ith  an 

i s o l a t e d  c a rb o n y l  group* The fo rm a t io n  o f  t h i s  compound 

can be e x p la in e d  by assum ing t h a t  th e  new k e to n ic  g roup  

h as  been in t r o d u c e d  by th e  o x id a t io n  o f  a  m ethylene 

g roup  a d j a c e n t  to  th e  doub le  bond i n  th e  * u n s a tu ra te d  

ke tone*  As expec ted*  th e  d ik e to n e *  C##H^#0#* was a l s o  

o b ta in e d  by chrom ic a c id  o x id a t io n  o f  th e  pY* u n s a tu r a t e <1 

ke tone*  C##H^#0* The "1- d i e n e " and i t s  o x id a t io n  

p ro d u c ts  a r e ,  th e r e f o r e *  r e p r e s e n te d  by th e  fo l lo w in g

p a r t i a l  fo rm u lae  t*
I I I I I
C H - C - C » 0 - C H « £XSU

l^ -a-am yrad iene * Cb« «

CrOft
I

II
0

CrO
I 
0
II u

I I  I I I
C - C H * C » C - C III
0

- u n e a tu r a t e  d kete

I
OH*

D ik e to n e , C#*H^#Og -op - u n s a tu r a t e  d ke t(  

Ce#H%#0
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Ibe  p o s i t i o n  o f  t>ie o a rb o n /1  g roup  i n  th e  u p -  

-u n s& tu ra te d  k e to n e  and th e  i s o l a t e d  o a r b o n j l  g roup  

i n  th e  d ik e to n e , C^o^UeOat r e v e a le d  by an  e x ­

a m in a t io n  o f  th e  a c t i o n  o f  h y d r io d io  a o id  on 1 8 -  

-o x o u r8 o n -3 p - / l  a c e t a t e  (X I I ,  H « Ac) and i t s  r e ­

l a t i v e s #  She p r e p a r a t i o n s  and i n t e r r e l a t i o n s  o f  

l2 -o x o u ra e n -3 P -y l  a c e t a t e  (X I I ,  R = Ao), l2 - o x o -  

- l 3 u - u r s a n - 3 p - y l  a c e t a t e  ( X I I I ,  K * Ao) and 5 P i l 2 -  

- d ia c e to x y u r a -1 8 -e a e  (XIY, H » Ac) have r e c e n t l y  

been d e s c r ib e d  ( 8 1 ) .  T rea tm en t o f  each  o f  th e s e

Ro

KORo

XIII XU XIV

a c e t a t e s  and o f  18-o x o - l3 u -u r s o n -3 P -y 1 b en zo a te  

( X I I I ,  R « Bz) w ith  h y d r io d i o - a o e t i o  a c id  m ix tu re  

u n d e r  r e f l u x  g a v e ,  i n  v a r i a b l e  y i e l d s ,  an a p -u n -  

s a t u r a t e d  k e to n e  which was i d e n t i c a l  w ith  t h a t
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o b ta in e d  a s  d e a c r ib e d  above from  l - a - a g ^ r e d i e n e  

v i a  th e  p -un s a t u r a  te d  ke tone*

These im p o r ta n t  r e a c t i o n s  d em o n stra te  c o n o lu s iv e ly  

t h a t  th e  ke to n i c  f u n c t i o n  i n  th e  p X - u n s a tu r a t e  d k e to n e ,  

and th e  i s o l a t e d  k e to n ic  g roup  i s  th e  d ik e to n e ,

i s  l o c a te d  a t  C (xb) end th u s  one o f  th e  two 

double bonds i n  th e  "1- d i e n e"  o u s t  in c lu d e  C ( a s  

an u n s a tu r a t e d  c e n t r e *

The f a c t  t h a t  a c id - in d u c e d  i a o m r i s a t i o n  o f  b o th  

6 :8 : 1 4 - t r i m s tb y ln o v u r s a - 9 (10)%12-d ie n e  (Y II I )  and 8#

:10*14- t r im s th y  1 - 6 ^ -n o v u r s a -3 ( 4 ) : 1 2 -d ie n e  ( I I I )  l e a d  

to  th e  "1- d i e n e " t o g e t h e r  w i th  the  e s t a b l i s h e d  r e ­

l a t i o n s h i p  betw een th e  l a s t  compound and th e  a p -  

- u n s a tu r a t e d  k e to n e ,  Ca#H*#0, i n d i c a t e s  t h a t  the  con­

v e r s io n  o f  1 2 - 0 X0 - u r s a n - 3 P - y l  a c e t a t e  (X I I ,  H > Ao) 

and i t s  r e l a t i o n s  (X II I  and XIV, H ■ Ac) i n t o  th e  a p -  

- u n s a tu r a t e d  k e to n e  m ust in v o lv e  th e  c o n t r a c t i o n  o f  

r i n g  A, th e  movement o f  th e  m ethy l g roup  a t  C ( ) to  

C(s) fo l lo w e d  by c o n ju g a t io n  o f  th e  in t ro d u c e d  double 

bond w ith  the  c a rb o n y l  g roup  a t  C(^b)* The s im p le s t  

r e p r e s e n t a t i o n  o f  t h i s  c o n v e rs io n  in c lu d e s  th e  i n t e r ­

m ed ia te  fo rm a t io n  o f  8%10 %14- t r i m e t h y l -1 2 -o x o -n o v u ra -
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- 3 ( 4 ) -en# (XV). Approach o f  a p ro to n  to  the  double 

bond o f  (XV) w i th  the  synch ronous  (1) movement o f 

th e  0 (e )" h y d ro g e n  to  0 ( e ) , (11) movement o f  th e  

1 8 ) -m ethy l g roup  (p) to  G (# ) , (111) movement o f  

th e  C (« )-h y d ro g en  (a )  to  C ( i# ) and f i n a l l y  ( Iv )  

l o s e  o f a  p r o to n  from  C ( t h e n  l e a d s  to  th e  u p -  

- im a a tu r a te  d ke tone  ( XVI ) #

RÔ

XII XV

X V I
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I f  th e  r e a c t i o n  m e eh an im  d e p ic te d  above l e  

c o r r e c t  I th e  - u n e a tu r a te d  k e to n e  w i l l  be r e p r e s e n te d  

by (X V II)) th e  d i k e to n e , by (X V III) and  1 -

-o-ax^yradiene by (XIX).

) m  XMI M X

S e v e ra l  o o h e lde r a t i o n e , how ever, show t h a t  th e

r e l a t e d  r e p r é s e n t â t lo n e  (XVI), (X V II) , (X VIII) and

(XIX) a re  i n c o r r e c t • F i r s t l y ,  th e  i n t e n s i t y  o f

a b s o r p t io n  In  th e  e t h y le n io  r e g io n  o f  th e  sp ec tram

p r e c lu d e s  th e  p o a s i b i l i t y  t h a t  th e  double bond i n

th e  P Y -u n a a tu ra te d  k e to n e  i s  t e t r a c u b s t l t u t e d  and

c x o c y c l lc  to  two r i n g s  a s  i n  (X V II) . S eco n d ly , th e

u p -u n a a tu rn te d  k e to n e  shows maximal a b s o r p t io n  i n
#

th e  u l t r a - v i o l e t  l i g h t  a t  2600 A . , w hereas  by ana logy  

w ith  o t h e r  l 2 - o x o - 9 ( l l ) - e n e s ,  i n  b o t h . t h e  a -  and p -
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-am yrln  a e r l * # ,  a  compound o f  c t r u o t a r c  (XTl) a h e u ld
O

■how maximal a b s o r p t io n  a t  a p p r o x la a t s ly  2600 A.

X li l rd ly ,  th e  u l t r a v i o l e t  sp ec tru m  o f  th e  d ike  tone
e

0##H*e0# show8 a  maximum a t  2600 A . , c h a r a c t e r i s t i c  

o f  a p -u n a a  t a r a  te d  k e to n e s  i n  w hich th e  double  bond l e  

t r i  s u b s t i t u t e d *  F o u r t h l y , th e  u l t r a v i o l e t  spec tru m  

o f  th e  **I-diene** shows a  t r i p l e - p e a k e d  maximal 

a b s o r p t i o n ,  th e  p r i n c i p a l  maximum o f  which i s  a t  o a . 

2410 A* Such a b s o r p t io n  i s  c h a r m  t e  r i s  t i c  o f  th e  

g e n e r a l  ty p e  o f  h e t e r o a n n u la r  d ien e  ehrom ophors i n  

w hich b o th  doub le  bonds a re  t r i s u b s t i t u t e d  a s  i n  

e x e m p l i f ie d  by eupha-7  i 9 ( l l ) - d i e n - d p - o l  (XX) ( 6 2 ) ,  

w hich h a s  an  u l t r a v i o l e t  a b s o r p t io n  sp ec tru m  i d e n t i c a l  

w i th  t h a t  o f  th e  **l«diene'*. F u r t h e r ,  th e  i n f r a - r e d  

sp ec tru m  o f  th e  **1-diene'* shows bonds a t  8 0 1 (s )  and 

789(ma)om**"^ o h a r a o t e r i s t i c  o f  a  t r i  s u b s t i t u t e d  double 

bond ( 6 7 ) .  I n  c o n t r a s t ,  s t r u c t u r e  (XIX) f o r  th e  

"1-diene** would be e x p e c te d  to  show t r i p l e  maximal 

a b s o r p t io n  a t  £ a .2 5 0 0  A . , by an a lo g y  w ith  th e  known 

h e t e r o a n n u la r  1 1 t 1 5 (1 8 ) - d ie n e s  (XXI) (4 6 ,5 6 ,8 3 )  i n  

th e  a -  and th e  p -am y rin  s e r i e s  where one double bond 

i s  t e t r a e u b s t i t u t s d  w h ile  th e  o t h e r  i s  d i s u b s t i t u t e d *
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XXI

F i n a l i t y  and more im p o r ta n t»  th e  o x id a t io n  o f  th e  

o ^ -4 in a a tu ra te d  k e to n e  w ith  ohromio a o id  gave» i n  

h ig h  y ie ld »  a  b r i g h t  y e llo w  o o lo u i^ d  compound»

C@#H*#Oe» w hich Bhowa th e  u l t r a v i o l e t  apeotrum  o f
*  ̂ • Ith e  f u l l y  t r a n s o i d  syetem s c -  C "  C » 0 ,  ( A 

2760 A.» f  « 6»000)« The fo rm a t io n  o f  t h î a  **ene«>

-dione** c a n n o t  be aeoommodated on th e  b a e ie  o f  e t r u o t u r e  

(XTI) f o r  th e  a p - u n e a tu r a t e d k e to n e  » a e  i t  p rove#  

t h a t  a  m e thy lene  g ro u p  i a  a d j a c e n t  to  th e  double  bond*

I t  i s  . th e r e f o r e  co n c lu d ed  t h a t  th e  a p « u n e a tu ra te d  

k e to n e  c a n n o t be r e p r e s e n te d  by (XVI) and t h a t  th e  

double bond i n  t h i s  oompound i s  betw een C(a,«) e&d 0( ;

i  s*» t h a t  d u r in g  th e  fo rm a t io n  o f  th e  a p - u n s a tu r a t e d  

k e to n e  from  lE -o x o u rsa n y  1 a c e ta te »  th e  m ethy l g roup  

a t  C(^«) h a s  m ig ra ted *  The mechanism o f  th e  r e a c t i o n
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u m j nom b# r e p r e s e n t e d  a s  I n c lu d i n g  th e  r o r m a t i m  

o f  t h e  I n t e r m e d i a t e  (XT) f o l lo w e d  hy  a t ta o lc  hgr a  

p r o to n  a t  th e  d o u b le  bond i n  (XT) th u s  a l lo w in g  

th e  f u l l y  s y n c h ro n o u s  ( i )  moveipemt o f  th e  h y d ro g e n  

a t  C(»)  t o  0 ( , ) ,  ( i i )  m ovem ent o f  th e  0 ( ) -m e t l iy l  

g ro u p  (p )  t o  C ( # ) ,  ( i i i )  m ovem snt o f  th e  C ( , ) -  

-h y d ro g e n  ( a )  t o  C (& # ) ,  ( i v )  m ovem ent o f  th *  0 ( # ) -  

-m e th y l  g ro u p  (P ) t o  C ( , ) , ( v )  m ovem ent o f  t h e  

0(&#) « m e th y l g ro u p  ( a )  t o  C(« )  a n d  ( v i )  l o s s  o f  a  

p r o to n  C(&m)to g iv e  a  d o u b le  bond  b e tw e e n  C ( t # )

an d

The a p - u n s a t u r a t e d  Ice t o n e ,  i s  t h e r e f o r e

5 : 8 a *9p - t r i m e t h y l - 1 8 - o x o - lO a - n o v u r s - 1 3 - e n *  ( X X I I ) .  

A c c o r d in g ly ,  t h e  p - u n s a t u r a t e d  k e to n e  i s  6 i 6 a i 9 P -  

- t r i m * t h y l - 1 2 - o x o - 1 0 a - n o v u r s - l4 - e n e  ( X X I I I ) { th e  

d ik e to n e  i s  P t 8 a i e p - t r i m e t h y l - l S i l 6 - d i o x o -

- 1 0 a » n o v u r s - l4 - e n s  (XXIV); l - a - a m y r a d ie n *  i s  6 i 8 a i 9 P -  

- t r i m e t h y l - 1 0 a - n o v u r s a - 1 2 :1 * - d ie n e  (XXV), an d  th e  

t r a n s o i d  " o n e - d io n e ” , i s  f t<B a t 9 P - t r i m e th y l -

-IBK1 5 - d io x o - 1 0 a - n o v u r s - 1 3 -e n e  (XXVI) ( 1 0 6 ) ,

The c o n c e r t e d  r e a c t i o n  d e t a i l e d  ab o v e  l e a d s  t o  

a  c o n fo x m a tio n  i n  w h ich  th e  s t e r e o c h e m i s t r y  a t  C ( « ) ,
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0 ( i « ) i  C (« )  a n d  C (a )  o o ln o id a a  w i th  t h a t  a t  C ( & , ) ,  

C ( a )  a n d  C ( , )  i n  e h o l a s t a a a  (X X V Il) an d  i t  

i a  a u g g a e ta d  t h a t  th #  n x g a  t o  a d o p t  t h i a  c o n f o rm a t io n  

i a  a t  l a a a t  p a r t  o f  th a  f o r o a  m o t iv a t in g  th a  r a a c t i o n

( X I D —

Aa w i l l  ba ahown l a t a r ,  a n  a a a a n t i a l  m o t iv a t i n g  

f o r o a  f o r  t h i a  r a n o t i o n  i a  th a  o i a - 6 - l o c k i n g  o f  

r i n g #  D a n d  E«

XX mXXV
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X X V / /

The d a o ia lo n a  mada ab o v a  h a v a  b a a n  a u p p o r ta d  

by a z p a r l n a n t a l  a v ld a n o a  r e l a t i n g  th a  a p - u n s a t u r a t a d  

k a to n a  (XXIX) w i th  th a  " 1 - d ia n a "  (XXV). B a d u e tio n  

o f  5 t 8 a t 9 p - t r i a a t h y l - i e - o x o - 1 0 a - n o r a r a - l 9 - a n a  (XXII)  

w i th  l i t h i u m  a lu m in iu m  h y d r id a  i n  a t h a r  g av a  a  

m iz tu r a  o f  a p im a r ic  a l l y l i c  a l o o h o la  ( X X V I I I ) ,  f ro m  

w h ic h  ona p u ra  a p im a r  e x h i b i t i n g  a  m ax im al a b a o r p t io n  

a t  2160 A* ((• « 5 500 ) h a s  b e e n  I s o l a t e d .  T re a tm e n t 

o f  th e  m ix tu r e  w i th  e i t h e r  a c e t i c  a n h y d r id e  an d  

p y r i d i n e  o r  h y d r o c h l o r i o « a c e t i c  a o id  m ix tu r e  g av e  

6 18a 19 P « tr im e  t h y l  «10a « n o v u n a  « 1 2 114 « d ie ne ( XXV ) ,  

i d e n t i c a l  w i t h  l .-a * a m y ra d ie n e  o b ta in e d  by d e h y d r a t io n  

o f  a * a m y r in  w i t h  p h o a p h o ru a  p e n to x id e  o r  w i t h  h y d r io d io  

« a c e t i c  a o id  m ix tu r e .
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wo

XKII x x v i n XXV

A m eohanlBB • i n i l a r  t o  t h a t  d a a e r lb a d  ab o v a  f o r  th #  

f o r m a t io n  o f  th e  a p - u n # a tu r a t# d  k e to n #  (X Z I l )  1# 

p o s t u l a t e d  f o r  th e  o o n T e r s io n  o f  a - a m y r ln  ( a r e - 1 2 - e n -  

- 3 p - o l )  ( IX )  I n t o  ^ - a - a m y r a d le n e  ( 2 X 7 ) ,  w i t h  th e  

d i f f e r e n c e  t h a t  f i n a l  p r o to n  e l i m i n a t i o n  o o o u ra  f ro m  

C ( » , ) .  The f u l l  m ech an ism  o f  t l ie  o o n r e r s i o n  i a  r e ­

p r e s e n t e d  i n  th e  f o l l o w i n g  s e q u e n c e  : -

HO
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XXV

Th# o o n v e rs io n  o f  o-amyrl%i ( I I )  i n t o  th# ’* !• 

-d l# n # " (XXV) b /  sh a k in g  w i th  p hosphorus  p o n to x id #  i n  

bonson# a t  room t# m p # ra tu r#  i s  o o n s id e ro d  to  b# a  

f u l l y  o o n o o rto d  r o a o t io n )  b o th  8 i 1 0 i 1 4 - t r i m e t h y l -5 -  

- n o T u r s a - 3 ( 4 ) t l2 - d ie n #  ( I I I )  and th #  5 ( 5 ) t l2 - i s o m # r  

(X%][X), a r#  r#ooT #r#d  unohang#d a f t # r  th e  same 

t r# a tm # n t  (64) #
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XXIX

R e c e n t l y , B é to n  a n d  H a l s a l l  (6 7 )  p ro p o s e d  

e t r u e t a r a  (XXX) f o r  1 - a - e n y r a d ie n e  i n v o lv in g  th e  

m i g r a t i o n  o f  t h e  m e th y l  g ro u p s  a t  0 ( , ;  a n d  0( 

t o  t h e  p o s i t i o n s  i n d i c a t e d .  They a t t r i b u t e d  t h i s  

p o s t u l a t e d  g ro u p  m i g r a t i o n  t o  a  o o n f o im a t io n a l  

d r i v i n g  f o r c e  r e s u l t i n g  f ro m  c e r t a i n  s t e r e o c h e m ic a l  

f e a t u r e s  p r e s e n t  i n  a - a m y r ln ,  b u t  n o t  i n  d -a m y r in  

(w h ic h  d o e s  n o t  g iv e  a n  a n a lo g o u s  -a m y r a d ie n e ) « 

The s t r u c t u r e  o f  a - a m y r ln  p r o v i d i n g  s u c h  a  c o n f o r ­

m a t io n a l  d r i v i n g  f o r e e ,  th e y  c o n c lu d e ,  i s  t h a t  w h ic h  

h a s  th e  J}/S r i n g  j u n o t i o n  t r a n s  a n d  th e  0( « m e th y l 

g ro u p  a - o r i e n t a t e d  (XXXI) :

XXX
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MO

A part from  th e  o te ro o e h e m io a l  a a a lg o a a n to  glTon to  

th e  D/B r i n g  ju n c t io n  i n  a-*aBiyrint t h e i r  f o rm u la t io n  

o f  mu -am yrad iene  c a n n o t  be o o r re o t}  t h i e  fo l lo w s  

from  th e  e x p e r im e n ts  do so r i  bed a b o v e .

R efe ren ce  h a s  been y e v i o u e l y  made to  th e  

o x id a t io n  o f  th e  a p « u n s a tu ra te d  k e to n e  (IXXI) w ith  

chrom ic a c id  t o  g iv e  th e  t r a n s o i d  **ene«*dione" f o r *  

m u la ted  a s  . T h is  compound, C#oH*#0## i d e n t i f i e d

a s  5 18a 19 p « tr im e th y  1 *12 s 15 *d ioxo*1 O a*novurs*13*ene, 

was i s o l a t e d  a s  y e l lo w  n e e d l e s ,  e x h i b i t i n g  u l t r a v i o l e t
Q

maximal a b s o r p t io n  a t  2260 and 2760 A« ( f  « 5400 and 

800 0 ). I t  was i s o l a t e d  by chrom atography  from  a  

m ix tu re  c o n ta in in g  o t h e r  o x id a t io n  p ro d u c ts*  These 

in e lu d e d  two is o m e r ic  compounds, CgeH^'^Oo* One, 

i s o l a t e d  a s  f l a t  o range  n e e d l e s ,  e x h i b i t e d  maximal
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• b a o r p t i e n  # t  88S0 a a 4  MOO A* ((> ■ 440 0  a n d  4 4 0 0 ) * 

fiM  o t h a r ,  had a  a l l ^ t l y  d l f f a r a n t  a p a o t n u i ,

8880  a n d  2960 A* ( f  ■ 3 6 %  a n d  4 0 0 0 ) a n d  a n aWUa
la a la ta d  aa oraaca*/*^^** aaadlaa* fhaaa lao aa rle  
"aaa-trlonaa* ara oenaddazad to  be B iO aiO p-trlnathyl- 

-18 il5 :l4 -trio% e-10a.aovnra-l3 -ana  (XX3LX1) and biOatOd 

- tr lm a th y l-11*18:14*trlexo-lO a-novura-14-ana (£XXXXX)* 
Ra d is t la o t lo a  botwaen thaaa two a t r a a tu n a  eaa ba 

mada a t  p raaan t.

a

X x x u X X X  III

31naa a o h a ra a ta r ia tia  jraaatlon of a  aonjaeata 

anadlana la  i t a  xadiwtiwn hy mine duat to  y ia ld  a  
aa tu ra tad  li4 -d lk a to n a , -  8 -  6 " & - G  -  .■ —>

■8 CH •  OH •  8 t)M xadootlon of the anadlozia
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(XXVI) w as l a v a a t l g a t a d .

V a in c  a c t i v â t # 4 m ine  d u a t  i n  n e u t r a l  a o l v a n t

th #  s t a r t i n g  m a t e r i a l  w as re c o v e re d *  I r a a t a s n t  w i th

a i n e  d u a t  i n  a c e t i c  a c i d ,  h o w e v e r , y i e l d e d  a  l a e v o -

V e t a t e r y  com pound ( [ a ] _  - 3 4 " ) ,  w h ich  g a v e  a  p o s i t i v e

r e a c t i o n  w i th  t e t r a n i t r c m e t h a n e  a n d  e x h i b i t e d  l i g h t
#

a b a e r p t i e n  i n  th e  e t h y l e n i c  r e g io n  8080  A*,BMUa a
t  "  8 8 0 0 ) a n d  f o r  w h ie h  a n a l y e i a  i n d i c a t e d  th e  

m o le c u la r  f o r m u la  0#*H*#Om* A c é t y l a t i o n  o f  t h i e  

com pound r e a d i l y  g a v e  a n  u e t a t e ,  0 „ H # # 0 #  p ro  s e r v in g  

th e  l a e v e - r e t a U o n  o f  t h e  a l c o h o l  ( [ a ]  - 3 7 " ) ,  an d

w h ie h , a g a i n ,  g a v e  a  p e a i t i o n  t h a t  w i th  t e t r a n i t r e -  

m e th a n e  a n d  e x h i b i t e d  m ax im al a b a e r p t i e n  a t  8080  A.

(fr «  3 7 0 0 ) .

A e a t i e f a o t o r y  e x p l a n a t i o n  o f  t h i e  r e a c t i o n  i s  

n o t  a p p a r e n t )  t h e  s i m p l e s t  r e p r e s e n t a t i o n  o f  th e  

r e d u c t i o n  p r o d u c t  a n d  i t a  a c e t a t e ,  a c c o r d in g  t e  th e  

a n a l y t i c a l  a n d  e p e e t r o s c o p i c a l  d e t e r m i n a t i o n s ,  w ou ld  

be (XXXnr, B *  H) a n d  (XZZ2T, B "  Ac) r e s p e c t i v e l y .

I n f r a - r e d  e x a m in a t io n  o f  th e  a l c o h o l  an d  th e  

a c e t a t e ,  h o w e v e r , p r o v id e d  i n f o r m a t i o n  w h ic h  i s  

d i f f i c u l t  t o  r e c o n o i l e  w i th  th e  ab o v e  f o r m u l a t i o n .
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KxvTi XXXIV

The i n f r a - r e d  e p e o tn m  o f  th e  a l c o h o l  show ed p e a k s
—X — X

a t  3300 am. ( h y d ro x y l  g ro u p )  en d  a t  1690  om. 

( c a r b o n y l  g r o u p ) .  Two p o s s i b l e  e x p l a n a t i o n s  f o r  t h i s  

low  f r e q u e n c y  o f  c a r b o n y l  a b s o r p t io n ^  a s  com p ared  w i th  

a  s iz -m e a b o re d  r i n g  k e t o n e ,  a r e  ( i )  h y d ro g e n ^ b o n d in g  

b e tw e e n  c a r b o n y l  an d  h y d ro x y l  g r o u p s ,  o b s e rv e d  i n  

1 7 a -  an d  1 7 P -h y d ro x y - 2 0 - k e to  s t e r o i d s  ( 8 6 ) ,  an d  ( i i )  

th e  p r e s e n c e  o f  a  c y c lo p r o p a n e  b r id g e  i n  c o n ju g a t io n  

w i th  th e  k e t o n e ,  a s  o b s e rv e d  i n  3 16 - c y c l o - 6 «4ceto 

s t e r o i d s  ( 8 6 ,  8 7 ) .  The i n f r a - r e d  s p e c tru m  o f  th e  

a c e t a t e  c o n ta in e d  p e a k s  a t  1764  an d  1720  cm*

( a o e to x y l  an d  c a r b o n y l  g ro u p s )  an d  a t  1240  cm.

( a o e t o z y l  g r o u p ) .  T h is  d ls p la o e m e n t  to w a rd s  h i g h e r  

f r e q u e n c y  f o r  th e  a o e to x y l  an d  c a r b o n y l  g ro u p s  i s  

a t t r i b u t a b l e  t o  d io a r b o n y l  i n t e r a c t i o n  a s  i s  o b s e rv e d



• 4 9

i n  1 7 P * a o e to z y - 2 0 * k e to  B tero i& B  (8 6 )  • T h e w  o b -  

m e rv m tlo n s , c o u M q tu e n tly  i n d i c a t e  th e  p r e s e n c e  o f  a n  

a - k e t o l  g ro u p  i n  th e  r e d u c t io n  p r o d u c t ,  i n  w h ich  c a s e  

th e  h y d ro x y l  g ro u p  s h o u ld  be t e r t i a r y ,  n o t w i th s t a n d in g  

i t s  e a s e  o f  a c é t y l a t i o n »  T h ree  p o s s i b l e  f o r m u l a t i o n s ,  

t h e r e f o r e ,  em erge on  th e  b a s i s  o f  th e  i n f r a - r e d  

o b s e rv a t io n s K  (XJDC7), {XXTTI) an d  (X X X Y II), w here  

R « H f o r  th e  a l c o h o l  an d  Ac f o r  th e  a c e t a t e »

F o rm u la  (X 3D 5TIII), p o s s i b l e  on th e  i n f r a - r e d  s p e c tru m  

o f  th e  a l c o h o l  woTJild a p p e a r  t o  be p r e c lu d e d  by th e  

ch an g e  o f  c a r b o n y l  f r e q u e n c y  on a c é t y l a t i o n »

9 oA

X X X V

oR o

XXXVI

Ro

XXX VII X X X V I H
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A tta m p ta  t o  l o e a t a  th a  h y d ro x y l  g ro u p  by 

e h a a l o a l  a a th o d a  h av e  g iv e n  r e s u l t s  d i f f i c u l t  t o  

r e c o n c i l e  w i th  f o r m u l a t i o n s  (XXXV •  XXXVII) .  

S u r p r i s i n g l y ,  c h r o n ic  a c i d  o x i d a t i o n  o f  th e  a l c o h o l  

(1 m ole o f  o x y g en ) gave  b ack  th e  a n a d io n a  (XXVI), < 

a s  d id  a l k a l i n e  h y d r o l y s i s  o f  th e  a c e t a t e . M ild  \  

t r e a tm e n t  o f  b o th  th e  a l c o h o l  and  th e  a c e t a t e  w i th  \  \  

h y d r o c h l o r i c * a o e t i e  a c id  m ix tu r e  g av e  a  d e x t r o ­

r o t a t o r y  p r o d u c t  ( [ a ] ^  ♦ 1 8 * ) , w h ie h  e x h i b i t e d  a  

r e m a rk a b le  m axim al a b s o r p t i o n  a t  3220 A. ( ^ * 5500)

\

T h ie  a b s o r p t i o n  i s  i n  f a i r  a g re e m e n t  f o r  a  d ie n o n e ,
\ \ \ \ 9 i

•  G * C - C » C « C * |  o h rom ophorO | a s  shown i n  th e

a l t e r n a t i v e  f o r m u l a t i o n s  (XXXIX) and  (XL) t e n t a t i v e l y

p ro p o s e d  f o r  t h e  m in e r a l  a c i d  p r o d u c t  fro m  th e

a l c o h o l  an d  th e  a c e t a t e .  A m ore d e t a i l e d  e x a m in a t io n

o f  t h e  r e d u c t i o n  o f  th e  e n e - d io n e  w i l l  be r e q u i r e d  

to  e n a b le  th e  s t r u c t u r e  o f  th e  p r o d u c t  t o  be d e te r m in e d .
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I n  th e  o p i n i o n  o f  th e  a u t h o r  t h i e  i n t o r e e t i n g  

b e h a v io u r  o f  th e  e n e - d io n e  w i th  s i n e  d u e t  i e  w e l l  

w o r th y  o f  f u r t h e r  s t u d y .
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The C o n e t i t u t l o n  o f  a  -  Amy r& d len e  - IV .

N o l l e r  a n d  He a r e  t  (7 7 )  h av e  r e p o r t e d  th e  p r e ­

p a r a t i o n  o f  m eey l a - a m y r ln  ( a - a m y r ln  me th a n e  e u lp h o n a to  ) 

i n  h ig h  y i e l d  by t r e a tm e n t  o f  a - a m y r in  a t  room tem p ­

e r a t u r e  w i th  m e th a n e s u lp h o n y l  c h l o r i d e • Theee a u t h o r s  

r e p o r t e d  t h a t  w h i l s t  th e  t r e a tm e n t  o f  m eey l a - a m y r in  

w i th  a e t h a n o l i c  h y d r o c h lo r i c  a d d  gave  "a  g lo s s y  s o lid '* *  

t r e a tm e n t  w i th  p y r i d i n e  u n d e r  r e f l u x  g av e  a  h y d ro ­

c a r b o n ,  G soH «si w h ich  was t r a n s p a r e n t  t o  th e  u l t r a -  

▼ lo ls t  l i g h t  above 2800  A . ,  an d  w h ie h  th # y  e a l l a d  

a - a .y r a d l # n # - I V » S in e *  no  o z p a r im o n ta l  d e t a i l #  w ere  

r e p o r t e d  f o r  th e  p r e p a r a t i o n ,  a n d  no  p r o p o a a la  n a d e  

f o r  th e  c o n e t i t u t l o n  o f  t h i s  d l e n e ,  t h e  r e a c t i o n  w as 

r e i n v e s t i g a t e d *

E x p e r im e n ts  w ere  c a r r i e d  o u t  w i th  a  v ie w  t o  

f i n d i n g  th e  optim um  o o n d l t l o n s  f o r  t h e  p r e p a r a t i o n  

o f  a - a m y r a d ie n e - I V . I t  w as fo u n d  t h a t  t r e a t m e n t  o f  

m esy l a - s n y r l n  (X I I )  u n d e r  r e f l u x  I n  p y r i d i n e  s o l u t i o n  

f o r  s i x  d ^ s  g av e  th e  b e s t  y i e l d  ( o a .  60J() o f  a - a # y r a -  

d l e n e - I V ,  A lth o u g h  h e a t i n g  m esy l a - a m y r ln  I n  p y r i d i n e  

I n  a n  a u t o e l a v e  a t  810*  f o r  1 8  h o u r s  g a v e  a  s l i g h t l y  

lo w e r  y i e l d  (oa*  43% ), t h i s  m eth o d  w as p r e f e r r e d *
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a -A m y rm d le n e -IV , l i k e  m il  th e  o t h e r  d ienm  

h jd ro c m rb o n e  d e r iv e d  fro m  a-m m y rln  e x c e p t  th e  **1- 

- d l e n e " , i e  d e x t r o r o t a t o r y  ( t a b l e  1 )#  The u l t r a ­

v i o l e t  a b a o r p t lo n  e p e o tru m  e x h i b i t e  a n  a p p a r e n t  m ax-
#

imum a t  2070  A, show ing  t h a t  th e  d ie n e  sy s te m  i e  n o t  

c o n ju g a te d )  th e  low  i n t e n s i t y  o f  a b s o r p t i o n  ( (* ■

9600) i s ,  h o w e v e r , n o te w o r th y .

The e l u c i d a t i o n  o f  th e  s t r u o t u r e  o f  a -am y r a d i o n s -  

-IV  h a s  b e e n  c o n s i d e r a b l y  f a c i l i t a t e d  by th e  o b s e r v a t io n  

t h a t  1 - a - a g y r a d io n s  ( 6 18a :9 p - t r i m s t h y l - l O a - n o v u r e a -  

- 1 2 t 1 4 - d ie n e )  (XXV) i e  o b t a i n e d ,  i n  low  y i e l d *  when 

a - a m y ra d ie n e - IV  wae re  f l u x e d  w i t h  h y d r o c h lo r i c  - a c e t i c  

a c id  m i x tu r e .  T h is  c o n v e r s io n  s u g g e s t s ,  i n  th e  f i r s t  

p l a c e ,  t h a t  th e  d ie n e - I V  p o e s e e e e s  a  n o v u rs a n e  s k e l e t o n  

w i th  an i s o l a t e d  d o u b le  b o n d , l o c a t e d  p r o b a b ly  a t  

p o s i t i o n s  213  o r  4 :2 3 *  s in c e  th e  h y d ro c a rb o n s  w i th  

d o u b le  bond  a t  9 :4  and  3 :6  a r e  known an d  d i f f e r  fro m  

th e  d ie n e - I V .  The p o s s i b i l i t y  o f  th e  p r e s e n c e  o f  a  

c y c lo p ro p a n e  s y s te m  w as r u l e d  o u t  by th e  r e s u l t s  o f  

O B o n o ly s is  o f  a - a n y  r a d i e  n e - IV . Thus f ro m  lew  tem p­

e r a t u r e  t r e a tm e n t  w i th  o z o n e , fo rm a ld e h y d e *  i s o l a t e d  

a s  i t s  d im edone d e r i v a t i v e  and  a  k e to n e *  Ca#H%#0* 

w ere i s o l a t e d .  T h is  p ro v e s  t h a t  th e  new d o u b le  bond
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i n  a« aü q y rad len tt-IV  l i e s  b e tw e en  C (^ ) an d  C (g # ) .

The com pound i e ,  t h e r e f o r e ,  c o n s id e r e d  to  be 

8 :10% 14- t r i m e t h j l - 6 ^ - n o v u r e a - 4 ( 2 5 ) s1 2 - d ie n e  ( X L l l )  

an d  th e  m e th y l k e to n e  i s  r e p r e s e n t e d  by ( a L I I I ) .

•m

X U XLM

XLin XXV
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T re a tm e n t  o f  a - a m y r a d ie n e - I ?  w i th  m i ld  a c i d i c  

r e a g e n t  ( t r i o h l o r o - a o e t i o  a c i d )  d id  n o t  y i e l d  a  

hom ogeaeoue p r o d u c t .  A f i n a l  e x p e r im e n t  i n  t h i e  

e e r i e e  wae th e  i n v e e t i g a t l o n  o f  th e  a c t i o n  o f  h e a t ,  

( 1 0 0 * ) I on B o lid  m esy l a - a m y r in .  T h ie  g a v e ,  i n  a  

v e ry  h ig h  y i e l d ,  -a m y ra d ie n e  (1XV)« T h ie  r e a c t i o n  

i e  e o n e id e r e d  to  h av e  p ro c e e d e d  v i e  o -a m y ra d ie n e - IV  

( X L I I ) ,  fo rm e d  a s  a  d i s c r e t e  i n t e r m e d i a t e ,  w h ich  w as 

th e n  i s o n e r i s e d  to  th e  " 1 - d i e n e " (XXV) u n d e r  th e  

i n f l u e n c e  o f  m e th a n e s u lp h o n ic  a c i d  p ro d u c e d  by 

th e rm a l  e l i m in a t io n #
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J0* a #  C o n s t i t u t i o n  o f  th #  P r o d u c t ,  o b ta in # *  t o

P . l u r d r > U M  a £  6 - A w r l a  a a A  Al o . i a . l a *

1 .  D .h J d r a t l o n  o f  B-A m v rla .

D o b jrd ra tlo n  o z p o r i iM n ta  a n a l o g c  t o  tlw o o  c u r r i e d  

o u t  on  o.«cMojrrln h av e  b e e n  p e r fo rm e d  on  6 -a m y r ln  ( I ) *  

T h re e  h f d r o e a r b o a  d ie n e o  d e r i v e d  f ro m  p - a m y r in ,  

n am ely  6 - a m y r a d ie n e - I ,  p -am yr a d i e  n e - I I ,  a n d  g -a m y ra ­

d i e n e - I I I ,  h a v e  b e e n  d o a o r lb e d  i n  th e  l i t e r a t u r e  

( 6 8 , 7 1 , 7 2 ) .  Of th e a e  h y d r o c a r b o n a ,  % e  p h y a i e a l  

o o n a t a n t a  o f  w h ieh  a r e  l i a t e d  ( t a b l e  8 ) ,  t h a  a t r u o t u r o  

o f  o n ly  6 - a a g r ra d io n e - I I  h a a  b e e n  e a t a b l i a h e d  ( 8 8 ) .

T a b le  8 .

h y d r o c a r b o n m ,p .

6 - A m y r a d ie n e - I 1 6 7 - 1 7 2 * ♦ 1 1 0 *

6 - A m y r a d ie n e -1 1 11+8-1  &0* + 139*

p - A m y r a d i e n a - I I I 1 0 2 * ♦ 1 8 0 *

T he I n v e e t i g a t l o n  d e a o r i b e d  i n  t h i e  a e e t i o n  l a  

c o n c a m e d  w i t h  t h a  e l u c i d a t i o n  o f  t h e  a t r u o t u r e a  o f
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P -e m y r» d ie a # - I  mad P H U B jra d lm M -III*  I n  a d d i t i o n ,  

two f u r t h e r  d ie a e m  haw# b ee n  p r e p a r e d ,  th e  n o v a re a n e  

e o u n te r p a r tm  o f  w h ic h  a r e  known an d  h av e  b een  d e a l t  

w i th  i n  th e  p r e v io a s  m eo tio n #  Am a  ey e te m  o f  nam ing  

th e  p -a m y r in  d e h y d r a t io n  p r o d u o te ,  t h e  h y d r o c a r b o n ,  

h a v in g  th e  e o n e t i t u t i o n  a n d  a te r e o w h e m ie try  

r e p r e a e n te d  by ( I I )  i e  c a l l e d  n o v o le a n a n e »

HO

| | 0

T he C o n e t i t u t l o n  o f  6 - A m v m d le n e « I I »

n i l s  oom pound*  t h e  s a m lo g u s  o f  u - a m y r a d l s n # - I I ,  

WM f i r s t  p r s p s r t d  W l n t s r s t e l n  s a d  S t e l a  ( 7 S )  b y  

h e a t i n g  p - s m y r l n  b e n z o a t e  ( I I I )  a t  8 7 0 -5 0 0 " , a n d  l a t e r  

b y  ] % l e t e r l e .  B r a s s  a n d  S o h a a l  ( 9 8 )  b y  h e a t i n g  p - a n y r l n  

w i t h  p - t o l e u m e s u l p h o n y l  c h l o r i d e  I n  p y r i d i n e  a t  100".
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Zhe o o sp o u n d  I s  o o n s l d s r s d  t o  h a v s  b s s n  fo rm sd  by 

s i s - s l i a i n a t l o n  o f  b s n s o le  s o l d  an d  p - t o l u s n s -  

s u lp h o n ic  s o l d  r s s p s c t l v s l y ,  w l t t io u t  I n v o lv in g  an y  

f a r t h e r  r s a r r a n g s a s n t s  ( 8 8 ) .  R o l l e r  a n d  H o a r s t  (7 7 )  

r e p o r t e d  t h a t  p - a m y r a d ie n e - I I  c o u ld  be p r e p a r e d  by  

h e a t i n g  P -s m y r ln  m e th a n e s u lp h o n a te  ( IT )  l a  p y r i d i n e .

I n  th e  a u t h o r ' s  h a n d s ,  h o w e v e r , th e  o o n p o u ad  h a s  b e e n  

o b ta in e d  d i r e c t l y  by  t r e a t m e n t  o f  p -a m y r ln  w i th  m s th a n e « 

s u lp h o n y l  o h l o r l d e . p - A a y r a d l s n s - I I ,  c o n s e q u e n t ly , I s  

c l e a n s - 8 11 2 - d ie n e  (V ) .

C a t a l y t i c  h y d r o g e n a t io n  o f  o l e a n a - 8 t 1 2 - d l e n s  ( ? )  

a f f o r d s  p - a m y r o n e - I I  ( 7 8 ) ,  fo rm e d  by  th e  s a t u r a t i o n  

o f  t h e  8 1 9 -d o u b le  b o n d , a n d  I d e n t i c a l  w i th  th e  p r o d u c t  

p r e p a r e d  by W o lf f -C lid u ie r  r e d u c t i o n  o f  3 - o x o - o l e a n -  

- 1 8 -e n e  ( V I ) .

I n  p - a a y r e n e - I I  th e  c e n t r e  o f  u n s a t u r a t i o n  m u s t 

be r e g a r d e d  t o  be th #  same a s  I n  th e  p a r e n t  a m y rln  

s i n c e  u n d e r  th e  r e d u c t i o n  c o n d i t i o n s  l e a d i n g  t o  I t s  

f o r m a t i o n .  I t  I s  u n l i k e l y  t h a t  I s o m é r i s a t i o n  h a s  ta k e n  

p l a c e ,  p -A m y ro n e -II  w as t h e r e f o r e  f o r m u la te d  a s  o l e a n -  

- 1 8 -e n e  (V I I )  ( 6 3 ) .
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TIT IV

VII VI

The C o n e t i t t t t i o n  o f  B-A a y ra d le n e  » I .

T h is  h jfd ro o e rb o n , th e  o o o n t e r p a r t  o f  a -eu ey rm d len a -  

- I  an d  f l r a t  o b t a in e d  by V e e te r b e r g  i n  1687 ( 6 8 ) ,  i s  

p r e p a r e d  by  t r e a t m e n t  o f  B -« m y rin  ( I )  w i th  p h o s p h o ru s  

p e n t a o h l o r i d e  i n  l i g h t  p e t r o le u m  ( 6 8 ,7 0 ,7 1 ,7 2 ) }  i t  

i s  a l s o  r e f e r r e d  t o  i n  t h e  l i t e r s t u r #  a o  B - a m y r i l e n e - I . 

The p r e s e n c e  o f  tw o d o u b le  b o n d s  i s  a p p a r e n t  f ro m  th e
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o b M r v a t io n e  o f  B a u e r  an d  S ta r k e  (8 0 )  an d  B u a io k a

(7 0 ,0 0 )  who o b ta in e d  a  m onoepox ide  a n d  d le p o x id e ,  

a l th o u g h  th e  c o n s t a n t s  r e p o r t e d  a r e  n o t  I n  good  

a g re e m e n ts  V a r io u s  r e d u c t i o n  p r o d u c t s  o f  P-am yr a ­

d io n s  - I  have  a l s o  b een  d e s c r i b e d ,  a s  su m m arised  b e lo w i

P-A m yradiene- I #

H . /P t

(7 0 ,7 8 ,0 0 )

H «/P t(7 8 ),

m.p.EOO", [ » ] _  ♦116“

(72)

“ î i î î

Ha/AaOH (01)

H ./P t
(7 0 ,0 0 )

6 «aayrene-Y. 

m«p. 64* ,

[ a ] j j  ♦83*

(7 0 ,0 0 ,0 1 )

6 -eajrreae- I  

m.p.08" o r  OS* 

(7 0 , 7 8 , 0 0 , 0 1 )

2 a / %  -  HC] 

(78)

P-aayrene«Ib  

a .p .1 0 4 *  (78)
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P -A m yrrad ien# -I e x h i b i t s  s e l e c t i v e  e b e o r p t i o a  i n  th e
#

u l t r a v i o l e t  r e g io n  a t  8080  A. o f  h i g h  i n t e n s i t y  

"  9 ,8 0 0 )  • I f f  a n a lo g y  w i th  t h e  p r o d u c t  ,  a -  

- e n y r a d ie n e  - I , o b t a in e d  i n  a  s i m i l a r  way fro m  a - a m y r in  

( 6 8 ,6 9 ,7 0 ,7 1 ,7 8 )  i t  w as b e l i e v e d  t h a t  6 - a m y r a d ie n e - I  

w as fo rm e d  by  a  s i m i l a r  r in g - A  c o n t r a c t i o n .  The h ig h  

i n t e n s i t y  o f  th e  a b s o r p t i o n  s p e c tru m  o f  B - a m y r i l e n e - I  

s u g g e s t s  t h a t  one o f  t h e  i s o l a t e d  d o u b le  b o n d s  i s  

h i g h l y  s u b s t i t u t e d .  O s o n o ly s i s  o f  B - a m y r i l e n e - I  

y i e l d e d  a c e t o n e ,  w h ic h  wae i d e n t i f i e d  a s  i t s  8 : 4 -  

- d i n i t r o p h e n y l h y d r a s o n e , a n d  a  k e t o n e ,  C , ,H # ,0 ,  w h ic h  

c l o s e l y  r e s e m b le s  i n  p h y s i c a l  p r o p e r t i e s ,  t h e  i s o m e r ie  

k e to n e  o b t a i n e d  i n  th e  same w ay f ro m  8 t 1 0 :1 4 - t r i m e t h y l •  

-5 % -n o v u rs a -3 (4 )  :1 8 - d ie n e  ( H a )  ( 7 3 ) ,  a n d  w as shown t o  

c o n t a i n  a  c a rb o z :y l g ro u p  i n  a  f iv e -m e m b e re d  r i n g  by  

i n f r a - r e d  e x a m in a t io n .  The d o u b le  bond b e tw e e n  C (^» ) 

a n d  0 ( 1 , )  i s  n o t  a f f e c t e d  i n  t h e  c o u r s e  o f  o s o n o l y s i s ,  

th e  ice to n e  g i v i n g  a  y e l lo w  c o l o u r  w i th  to  t r a n i t r c m e  th a n e  

The k e t o n e ,  t h e r e f o r e ,  i s  f o r m u la te d  a s  ( T i l l )  an d  i t s  

f o r m a t io n  show s t h a t  t h e  d o u b le  bond  i n  B - a m y r i le n e - I  

i s  e x c e y o l i e  t o  r i n g  A a n d  c o n s e q u e n t ly ,  B -a m y ra d ie n e - I  

h a s  t h e  o o n s t i S u t i o n  r e p r e s e n t e d  by (X X ).
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HO

U C -c '
3 I 

CH

The o iB -B ^ fu a lo n  a s s ig n a  d t o  r i n g s  A a n d  B i n  th e  

k e to n e  ( V I I I )  i s  b a s e d  on th e  o b s e r v a t io n  t h a t  t h e  

ohange  i n  th e  v a lu e  o f  r a o le o u la r  r o t a t i o n  ( ^ 7 0 f )  

acco m p an y in g  th e  c o n v e r s io n  o f  p«euqyrin  ( I )  i n t o  th e  

k e to n e  ( V I I I )  a c c o r d s  w e l l  w i t h  th e  v a l u e s  o b s e rv e d  

f o r  c o m p a ra b le  r e a c t i o n s  (5 0 )#  The c o n f i g u r a t i o n  o f  

th e  h y d ro g e n  a to m  a t  C (# ) i n  p - # m y r i le n e ~ I  i s  u n c e r t a i n #  

P -A a g r r i l s n e - I  i s ,  t h e r e f o r e ,  nam ed s y s t e m a t i c a l l y
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8 S1 0 114 « tr im e  th y  I -5^  *»novo le  a n a - 3 ( 4 )  (1 2 - d ie n e  (1% ).

T re a tm e n t  o f  ^ - a m y r a d ie n e «*! (IX ) w i th  b o ro n

t r i f l u o r i d e - a o e t i o  a c i d ,  u n d e r  o o n d i t io n e  w h ic h  ie o *

m e r is e  th e  a n a lo g o u s  n o v u r s a - 3 ( 4 ) : 1 8 - d i e n e  (IX a ) t o

1 - 0 -a m y ra d ie n e  ( 7 5 ) ,  g av e  an  o i l ,  th e  u l t r a v i o l e t

s p e c tru m  o f  w h ic h  i n d i c a t e d  th e  p r e s e n c e  o f  o n ly  a

sm eill p r o p o r t i o n  o f  a  c o n ju g a te d  d ie n e  ( i l l - d e f i n e d
#

m axim a a t  2130  an d  8600  A . ) . T h is  d i f f e r e n c e  i s  

s i g n i f i c a n t  an d  w i l l  be d i s c u s s e d  l a t e r .

The C o n s t i t u t i o n  o f  6 - A m y r a d ie n e - I I I .

T h is  com pound, a l s o  known a s  P - a m y r i l e n e - I I I  

w as p r e p a r e d  by D i e t e r l e ,  B r a e s ,  a n d  S c h a a l  (9 2 ) by 

p r o lo n g e d  t r e a t m e n t  o f  p -a m y r in  w i th  p h o s p h o ru s  

p e n t a o h l o r i d e .  I n  t h i s  i n v e s t i g a t i o n ,  i t  w as r e a d i l y  

o b t a in e d  by i s o m é r i s a t i o n  o f  P - a m y r a d ie n e - I  (IX ) w i th  

t r i c h l o r o a c e t i c  a o i d .  T h is  d ie n e  e x h i b i t s  m axim al 

a b s o r p t i o n  a t  2090 A. Hr * 9 0 0 0 ) ,  an d  a  c o m p a r is o n  

( t a b l e  3) o f  t h e  p h y s i c a l  p r o p e r t i e s  o f  th e  v a r i o u s  

d e h y d r a t io n  p x o d u c ts  f ro m  a -  and  P -a m y rin  an d  r e l a t e d  

a l c o h o l s ,  s u p p o r t s  th e  v iew  t h a t  p - a m y r i l e n e - I I I  i s  

th e  c o u n t e r p a r t  o f  8 # 1 0 ( l 4 - t r i m e t h y l n o v u r s a - 3 ( 6 ) * 1 2 - 

- d ie n e  ( Z a ) ,  w h ich  h a s  b e e n  o b t a i n e d .b y  a  s i m i l a r
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i d o o e r l s a t l o n  p ro v a d u re *  6 -iU q rr il* n a > Z IX  i s ,  

t h s r s f o r s ,  8 : 1 0 11 4 - t r i m s t h y ln o v o l * a n s « 3 ( 6 ) * l2 - d ie n #

(X ) .

I h s  e o m p s r is o a  a l s o  i n d i e  a t*  s  t h a t  t h s  o r i g i n a l  

1 8 : l 3 - d o n b l s  bond  d o e s  n o t  m ig r a te  d u r in g  t h e  e o n w s l o i  

o f  P -a m y r in  i n t o  t h *  d i e n e s  (IX ) a n d  ( X ) ,  th e  d o u b le  

bon d  I n  a - a a g r r ln  b e in g  known t o  be s t a b l e  t o  s t r o n g  

a o ld  o o n d l t l o n s  ( 3 2 ,  5 3 ) .  A g a in , a t t e m p te d  I s o ­

m é r i s a t i o n  o f  t h e  3 ( 6 ) i l 2 - d l e n e  (X) w i th  h y d r o e h l o r l e -  

- a o e t l o  a o l d  m i x tu r e ,  u n d e r  v a r l o u s  o o n d l t l o n s ,  g av e  

o i l y  p r o d u c t s ,  th e  u l t r a v i o l e t  s p e c t r a  o f  w h ich  r e v e e l e t  

t h e  p r e s e n c e  o f  o n ly  e m a il  q u a n t i t i e s  o f  c o n ju g a te d  

h e  t e  r o a n n u l a r  d i e n e s  ( t r i p l e t  max* a i  2 4 8 0 , 2480  an d  

2680  A . ) .
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8« D é h y d r a t io n  o f  l l -0 % o -o le a n - l 2 - e a - 3 P - o l .

( OxonoYoIeaaadieixe P ro d u e ta )

T re a tm e n t o f  1 1 - o x o - o l e a n - 1 2 - e n - 3 6 -y 1 a c e t a t e

( X I ) ,  R * Ao) w i th  h y d r l o d i c - a o e t i o  a o id  m ix tu r e  

u n d e r  r e f l u x  y i e l d e d  a  com pound , G##H*#0, w h ieh  g a v e  

a  n e g a t i v e  t e a t  w i th  t a  t r a n i t r c m e  t h a n e .  The u l t r a v i o l e t  

e p e o tru m  o f  th e  com pound c o n ta in e d  t h r e e  m a x im a t
•  o

2060  A. ((- « 6 , 9 0 0 ) ,  a n d  2560  A# ( f  *  1 0 ,7 0 0 )  an d

2870  A. ((- *  9 , 3 0 0 ) .

S e v e r a l  com pounds c o n t a i n i n g  th e  c o n ju g a te d
1 I M I I

**enonene*” o h rom ophore  -  C " C - C - 0 " 0  -  h av e  b ee n  

r e p o r t e d  i n  t h e  l i t e r a t u r e .  The u l t r a v i o l e t  s p e c t r a  

o f  many d i - t r a n s o i d  c o n ju g a te d  e n o n e n e s  h av e  b e e n  

d e s c r i b e d  euid a p a r t  f ro m  m in o r  d i f f e r e n o e s  i n  th e  

p o s i t i o n  o f  t h e  maximum a t t r i b u t a b l e  t o  th e  d e g re e  o f  

s u b s t i t u t i o n ,  th e y  show a  s i n g l e  a b s o r p t i o n  p ea k  a t  

a p p r o x im a te ly  2400  A. On ti ie  o t h e r  h a n d , a  few ^ 

com pounds c o n t a i n i n g  th e  o h ro m o p h o re  - 0 * 0 - C - C - C  

i n  w h ich  th e  g e o m e try  i s  c i a o i d - t r a n s o i d ,  a r e  know n, 

an d  th e y  show o h a r a o t e r i s t i o  a b s o r p t i o n  s p e c t r a  o o n -  

t a i n i n g  t h r e e  s e p a r a t e  m axim a. T h u s , 1 2 - o x o - o le a n a -  

-9 (1 1 ) % 1 3 (1 8 ) - d i e n - 3 P - y l  a c e t a t e  ( X I I )  (9 3 )  e x h i b i t s  

a  t r i p l e  m axim a a b s o r p t i o n  s p e c tru m  ( X 2 0 8 0 , 2600
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#

mad 2950  A . , (- * 9 0 0 0 , 9250  mad 6450) w h ich  i s  mlmomt 

i d e n t i e m i  w i th  t h a t  e x h i b i t e d  tgr l 2 - o x o u r s a - 9 ( I l )  i l3 ( 1 8 !  

- d i e a - 3 P - y l  a o e tm te  (X IZ I)  (9 4 )  ( t a b l e  3 ) .  F u r t h e r ,  

a  n o v a re a n e  e n o n e n e  ham b e e n  p r e p a r e d  fro m  l l - o x o u r a -  

- l 2 - e n - 3 p - o l  (X IV ), ii * H) by d e h y d r a t io n  w i th  h y d r i o -  

d i o - a o e t i o  a o i d  m ix tu r e  (7 6 )  an d  h a s  b e e n  shown to  

0  e n  t a i n  a  s i m i l a r l y  c o n s t r a i n e d  oh rom ophore  an d  h a s  

b e e n  i d e n t i f i e d  a s  5 * 8 :1 4 - t r i m s t h y l - 1 1 - o x o n o v u r s a -  

- 9 ( 1 0 ) I 1 2 - d ie n e  (XV) ( 7 3 ) .  I t  i s ,  t h e r e f o r e ,  c o n c lu d e d  

t h a t  t h e  n o v o le a n a n e  d e r i v a t i v e  o b t a in e d  by  d e h y d r a t io  

o f  th e  a o e tm te  ( X l i ,  R "  As) w i th  h y d r i o d i e - a o e t i o  

a o id  m i x tu r e ,  m u s t c o n t a i n  th e  same c o n ju g a te d  o i s o i d -  

- t r a n s o i d  e n o n e n e  o h ro m o p h o re . I t  i s  f o r m u la te d  a s  

5 : 8 ;  14 - t r im #  t h y l -1 1  -o x o  -1 8 a - n o v o le a n a - 9  ( 10  ) : 1 2 - d ie n e  

(X V I). The C (& # )-h y d ro g e n  i s  a - o r i e n t a t e d ,  i . e . ,  

i n v e r s i o n  a t  t h i s  c e n t r e  t o  th e  m ors s t a b l e  ( a )  

o o n f i g u r a t i o n  h a s  o c c u r r e d  d u r in g  th e  r e a c t i o n .  Such 

i n v e r s i o n  o f  th e  C (%#)-h y d r o g e n ,  when a d j a c e n t  t o  an  

u p - u n s a t u r a t e d  k e to n e  s y s te m , i s  a  f a m i l i a r  p r o c e s s ,  

s i n c e  1 1 - 0 X 0 - o l e a n - 1 2 - e n - 3 g - y 1 faen so a te  (X I)  B * Be) 

i s  known to  y i e l d  th e  m ore s t a b l e  1 8 a - e p im e r  (X V II,

B * Bs) by t r e a t m e n t  w i th  s t r o n g  a l k a l i  (5 9 ) an d  i t  

i s ,  t h e r e f o r e ,  l i k e l y  t h a t  h y d r i o d i e  a o id  h a d  b ro u g h t



- 67 -

• b o u t  th e  oemo r o a u l t  e t  C ( &#).  T h is  h a s  b e e n  c o a -  

e l t t s l v s l y  v e r i f i e d  by  th e  p r e p a r a t i o n  o f  th e  same 

0 X 0 - iB u - n o v o le a a e d le ne (XTZ) b y  s i m i l a r  t r e a tm e n t  o f  

1 1 - 0 X 0 - 1 8 u - o l e a n - l g - e n - 3 P - y l  a c e t a t e  ( 69 )  (% T II, B "  Ao) 

w i th  h y d r i o d i e - a o e t l e  a c i d  m ix tu re *

X V )

AcO

%vn XIV

XV

AcO

XIII
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The a o t lo f i  o f  h y d r io d ie  a o id  on 11 -o% o-c lean -1 2 *#n 

-3 p -o l  (X lt  H « H) m e t ,  t h e r e f o r e ,  have l e d  t o  th e  

c o n t r a c t i o n  o f  r i n ^  A, th e  m ig r a t io n  o f  th e  m ethyl 

g roup  a t t a c h e d  to  G( to  0 (# )  w i th  th e  euheequen t 

c o n ju g a t io n  o f th e  in t ro d u o e d  doub le  bond i n  p o e i t l o n  

9%10 and th e  in v e r a lo n  a t  0{ xe) »  Thie c o n v e ra io n  i e  

o u t l i n e d  i n  the  f o l lo w in g  e e q u e n o e :-

A c O

XVI X V I I I
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The oxonov o lean ad ien e  (XVI} hae  a l s o  been p r e ­

p a re d  by a  s i m i l a r  t r e a tm e n t  o f  I l - o x o - o l e a n a - l S i l 8 -  

- d l e n - 5 p - y l  a c e t a t e  (X V III) (8 4 ;  96 ; 96) a  r e a c t i o n  

which m ust have In v o lv e d  th e  r e d u c t io n  o f  th e  1 6 (1 9 -  

-doub le  bond; th e  ) -hydrogen  adop tin is  th e  a - c o n ­

f i g u r a t i o n ;  be e l  des  th e  a b o v e -o u t l in e d  c o n t r a o t lo n  o f  

r i n g  A and m ig r a t io n  o f  th e  C ( ) -methyl  g roup  to  0 ( # ) #

The method d e s c r ib e d  f o r  th e  c o n v e rs io n  o f  P* 

- a a y r in  i n t o  th e  c o n ju g a te d  enonene (XVI) d u p l i c a t e s  

t h a t  u sed  f o r  th e  c o n v e rs io n  o f  a -a m y rin  i n t o  th e  

is o m e r ic  6 :8 ( 1 4 - t r im w th y l -11 -o x o n o v u rsa -9 ( 10) t l 2 -  

-d ie n e  (XV) a p a r t  from  in v e r s i o n  a t  i n  th e

fo rm e r  oase# There i s  a g a in ;  t h e r e f o r e ;  a  g e n e r a l  

s i m i l a r i t y  betw een  th e  r e a c t i o n s  o f  th e  o o n ju g a te d  

enonenes (XV) and (XVI) a p a r t  from  th e  p h y s ic a l  

p r o p e r t i e s  ( t a b l e s  5 and 4) # F o r example ; t r e a tm e n t  

w ith  l i t h i u m  alum inium  h y d r id e  a t  0**C; gave ; i n  b o th  

o a s e s ,  an a lo g o u s  p ro d u c ts  w hich behaved s i m i l a r l y  when 

t r e a t e d  w ith  m in e ra l  a c i d .  Again r e d u c t io n  o f  th e  

enonene@ (XV) and (XVI) by th e  W o lff -K ish n e r  method 

gave a n a lo g o u s ly  c o n s t i t u t e d  p r o d u c ts ;  ( see l a t e r ) .
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Table

Maxima.Â .(£ )
lg -O x o -o l* a n a -0 (1 1 )> 1 3 (1 8 )-d i«n> 2 0 8 0 (9 0 0 0 ) , 2600

- 3 # -y l  a o « ta te  (44) (9 2 5 0 ) ,  2 9 5 0 (8 4 6 0 ).

l2 -0 z o -@ l# a n a -9 (1 1 )> 1 3 (1 6 ) -d ie n * 2 1 0 0 (7 6 0 0 ) , 2600

-3 8 “Ol (44 ) (8 6 0 0 ) ,  2950(8100)

1 2 -O x o u rsa -9 (1 1 )  >13(18) - d l e n - 3 8 - 2 0 7 0 (9 0 0 0 ) , 2610

y l  a o c t a t e  (45) (9 7 0 0 ) ,  2 9 4 0 (8 1 0 0 ).

l 2 - O x o a r a a - 6 ( l l ) > 13(18)- d la n - 3 8 - 20 8 0 (8 0 5 0 ) , 2630

- o l  ( 46 ) (9 6 0 0 ) ,  2960 (7 4 0 0 ).

5 > 8 >14-T r im # th y l-1 1 -o x o n o v a ra a - 2 0 4 0 (9 9 0 0 ) ,  2680

- 9 ( 1 0 ) > l2 -d la n a  (29) (1 1 ,0 0 0 ) ,2 9 0 0 (1 0 ,20(

518 >14-T r im # th y l-1 1 -o x o -IB a -n o v o - 2 0 6 0 (6 ,9 0 0 ) ,  2560

le a n a - 9 ( 1 0 ) > l2 - d i* n «  (39) (1 0 ,7 0 0 ) ,2 8 7 0 (9 3 0 0 ) .

5» Debiydratlon of Ole ana-9 ( I I )  112 -d ie n -3P -o l  and

Oleana- l l t  13(18) -d le n -ô P -o l .  

(H ovoleanatriene P ro d u c ts* )

Bwen, Gillam and Spring (76) rep o rted  th a t  de 

h y d ra tio n  of u re a -9 (1 1 ) :1 2 -d le n -3 p -o l  (XIX) w ith
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phoaphoras p an tao h lo rid e  gave a t r ie r ie ,  '*d*a-aa^ra* 

t r l e n e ", the c o n s t i tu t io n  of which, 6 110>14• t r im e th y l* 

n o v u rsa -3 (4 )>9(11)s lS - t r ie n e  (IX ), has been e a ta b l i s h e d

( 7 3 ) .

HO

T rea tm en t o f  P •amy r a d ie  n o l  - I  ( o le  a n a -9 (11) U S -  

- d ie n - 3 P - o l )  (93) (XXI) w ith  phosphorus  p e n ta o h lo r id e  

i n  l i g h t  p e tro le u m  a t  room te m p e ra tu re  y ie ld e d  a 

s t r o n g ly  d e x t r o - r o t a t o r y  h y d ro c a rb o n ,

^ 3 5 3 ° ) ,  th e  u l t r a v i o l e t  spec trum  of which showed 

t h a t  th e  doub le  bond in t r o d u c e d  by d e h y d ra t io n  i e  

remote from  the  hom oannular c o n ju g a te d  system  i n
o

r in g  C, (max. a t  2060 and 2800 A . , ^ » 6300 and 8000). 

T h is  t r i e n e  i s  c o n s id e re d  to  have been formed by th e  

c o n t r a c t i o n  o f  r i n g  A and th e  fo rm a t io n  o f  an e th y l e n i
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l in k a g e  s i t u a t e d  e i t h e r  betw een C(«] and O(^) o r  

betw een 0 ( 4 ) euid 0 ( a ) , i . e . ,  I t  i s  o o n s id e re d  to  be 

8 I1 0 I1 4 • t r i n e t h y l *5^•noTO leana-3 (4 )> 9 (1 1 )> 1 2 - t r i e n e

(XXII) o r  th e  3 (5 ) > 9 ( 1 1 ) > l 2 - t r i e n e  iso m e r  (XXII a ) .

I t s  method o f  fo rm a t io n  and i t s  s t r o n g  d e x t r o r o t a t i o n ,  

i n  com parison  w ith  the  n o v u r s a - 3 ( 4 ) >9(11)>12- t r i e n e  

iso m e r ,  ( t a b l e  3) f a v o u r s  th e  3 > 4 -p o s i t io n  f o r  the  

i s o l a t e d  double bond.

T rea tm en t o f  8>10>14- t r i n e t h y l - 5 % -novoleana-

•3 (4 } > 9 (1 1 )> l 2 - t r i e n e  (XXII) w ith  t r i c h l o r o a c e t i o

a c i d ,  i n  th e  e x p e c t a t i o n  t h a t  th e  double bond a t  3>4

m igh t i s o m e r is e  to  th$> 3>5 p o s i t i o n ,  y i e ld e d  a s t r o n g ly

l a e v o r o t a t o r y  is o m e r ic  t r i e n e  ( [ a ] ^  -400°) which gave

a deep red -b row n  c o lo u r  w ith  t e t r a n i t ro m e th a n e  and

which e x h i b i t e d  a  t r i p l e  a b s o r p t io n  spec trum  ( A 285(
o

2950 and 3080 A .,  » 31 ,000  , 36 ,000  and 2 5 ,4 0 0 ) .  The

p r o p e r t i e s  a re  i n  ag reem ent w i th  th e  p o s tu la t e d  

s t r u c t u r e  5 > 8 > l4 - t r im e th y ln o v o le a n a -9 (1 0 )>11>13(18}- 

- t r i e n e  (X X II I ) .  A s a t i s f a o t o x y  M ohanism  in v o lv in g  

th e  synchronous ( i )  p r o to n a t io n  o f  th e  double  bond 

from  th e  r e a r  (a )  s i d e , ( i i )  movement o f  th e  C (# ) -  

-hydrogen  to  C (# ) ,  ( i i i )  movement o f  th e  C ( ) -m ethy l 

g roup  (p) to  C (# ) , and ( iv )  l o s s  o f  a  p ro to n  from
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C ( i a ) i  1» proposed* R earran g em en t o f  th e  m ethy l 

g ro u p s  a t  C(e) and C( ) I s  n o t  Invo lved*  T h is  

t r i e n e  h a s  a l s o  been o b ta in e d  d i r e c t l y  from  o le a n a -  

-9 (11 ) il& -dien-3^<*ol (XXI) by sh ak in g  w ith  phosphorus  

p e n t  ox ide  i n  benaene a t  room te m p e ra tu re  (84 ,9 5 )*

HO

XXI

I M XXII a.
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D eh y d ra tio n  o f o l e a n a - l l t l 5 ( l 6 )  *»dlon*5^*ol 

(XXIV) w i th  p h o sp h o ras  p e n to x ld e  i n  benaene a t  room 

te m p e ra tu re  a l s o  a f f o r d e d  6:8%14- t r im e th y I n o v o le a n a -  

-9 (1 0 )  % 1 1 :1 5 (1 8 )  - t r i e n e  (X X llD *  The t r a n e o ld  t r i e n e  

(XXIII) hae a a a lo g o u e  p r o p e r t i e s  to  6 * 8 % 14 - t r im s  th y l  -  

n o v n re a -9 ( l0 )  % 1 1 :1 3 (1 8 )  - t r i e n e  (1 - a - a i^ y ra t r ie n e  ) (XXV) 

o b ta in e d  by p h o sp h o ru s  p e n to x id e  d e h y d ra t io n  o f  u r s a -  

- 9 ( 1 1 ) % l0 -d ien -3P »o l (XIX) a t  room te m p e ra tu re  (7 3 , 76) 

( se e  t a b l e  3 ) .

XX
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A compound hav ing  an a n a lo g o u s ly  c o n s t i t u t e d  t r i e n e

sy s tem , e r g o s t a - 4 i 6 i 6 ( l 4 ) I 8 2 * t e t r a e n e  ( IX I I I a )  c o n ta in s

a  chromophore com parable w ith  t h a t  i n  (XXIII) and (XXV)

and e x h i b i t s  a  t r i p l e  maxima a b s o r p t io n  sp ec tru m ,

p r i n c i p a l  band o f  which i s  a t  2630 A. "  35 ,000) (9 7 ) .

The v a lu e  (2940 A#) c a l c u l a t e d  f o r  the  l o c a t i o n  o f th e

p r i n c i p a l  band i n  th e  spectrum  o f  th e  he t e ro a n n u la r

t r i e n e  (XXV) u s in g  Woodward*s e m p ir ic a l  r u l e s ,  i s  in

e x c e l l e n t  agreem ent w ith  th e  observed  v a lu e *

T rea tm en t o f  e i t h e r  o l e a n a « 9 ( l l )  il2*»d ien-5p-o l

(XXI) o r  th e  n o v o le a n a * 3 (4 )1 9 (1 1 ) i l 2 - t r i e n e  (XXII)

w ith  h y d r i o d i c - a c e t i c  a c id  m ix tu re  u n d e r  r e f l u x  gave
#

an o i l  w hich e x h ib i t e d  no a b s o r p t io n  above 2200 A.

Table 4 .

[ a ] ^ ( i n  ch lo ro fo rm )

Rovursane Hovolaanan*

D e r iv a t iv e D e r iv a t iv e .

8110114 -Trims th y l  -£> 4*

- 3 ( 4 ) t l 2 - d ie n e ♦110® +110"

8 i lO * l4 -T r im e th y l—3 (6 )1 2 - •

-d ie n e +120"

K etone , Ca^H^^gO +210" +216"
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Novuresne
D e r iv a t iv e

Rovoleanam
D e r iv a t iv e

6*8*14- I r i m e t h y l -1 1 -oxo —

9 ( 1 0 ) * l2 -d le n e ♦170* +1 2 2 " (18a)

6 * 8 * l4 - l 'r lm e th y l—1(10) *

9 (1 1 )* 1 2 - t r i e n e -368" - 4 6 0 " ( ie a )

6 tB * l4 - 7 r lm e th y l—9 (1 0 )  *

1 1 * 1 3 (1 8 )- t r i e n e -460" -400"

6 * 8 * 1 4 - I r lm e th y l - - 9 (10)*

l2 - d l e n e +120" ♦103"(180)

8 *10*14-Trim s t h y l - 6  —3(4) *

9 (1 1 )* 1 2 - t r i e n e +446 ♦366"

6 1 8 a  * 9 8 -Trim* t h y l -1 2 - 0 X 0 — 1 3 -

-ene -41" -32 "(18  k)

6  * 8 a  1 9  8 ■*7rlme th y  1 -iQ a —12 * 1 4 -

-d le n e -111" - 8 3 "(18k)

6 * Ba 1 9 8 ‘'T rim s t h y l -12 * 1 5 - d l  0 X 0 -

*10a——13 —ene +86" -7 "(18%)

D eh y d ra tio n  o f  o l e a n * - l l * 1 3 (1 8 ) •d ie n -3 6 -o l  ( 8 -  

- a B y r a d lc n o l - I I )  (XKIV) (4 6 ,6 6 ,6 3 )  u e ln g  phoephoxue 

p e n ta o h lo r id e  In  l i g h t  p e tro le u m  a t  room te m p e ra tu re  

gave a l a e v o r o t a t o r y  h y d ro c a rb o n , »49“ ) ,

th e  u l t r a v i o l e t  epeotrum  o f  w hich  r e v e a le d  th e  p reaen o  

o f  an I s o l a t e d  e t h y l e n l c  bond t o g e t h e r  w i th  th e
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o r i g i n a l  h e t e r o a n n u la r  d ien e  system . As w i th  th e  

an a lo g o u s  iw a c t io n  (X II)  — ( H I D , th e  i s o l a t e d  

double bond i n  th e  new t r i e n e  can  be accommodated 

e i t h e r  i n  p o s i t i o n  3>4 o r  p o s i t i o n  3 :6  i n  th e  b a s ic  

novo leanane  sk e le to n #  T h is  compound i s  t h e r e f o r e  

c o n s id e re d  to  be 8 :1 0 :1 4 - t r i m e t h y l -6 % -novo leana-3 ( 4 ) :1 1 :  

1 3 (1 8 ) - t r i e n e  (XXVI) o r  th e  - 3 ( 8 ) :11% 13(16)-isom er 

(IXVIm). No c o r re s p o n d in g  t r i e n e  h a s  y e t  been p r e ­

p a re d  i n  th e  novursane  s e r i e s .  C o n tra ry  to  e x p e c t a t i o n ,  

th e  t r i e n e  (XIVI) o r  (XXVIa) was re c o v e re d  unchanged 

a f t e r  t r e a tm e n t  w ith  t r i c h l o r o a c e t i c  a c id  a t  room temp­

e r a t u r e  o r  w i th  h y d r o o h lo r i o - a c e t i o  a c id  m ix tu re  u n d e r  

r e f l u x  and th u s  f a i l e d  to  is o m e r is e  to  a  f u l l y  co n ­

ju g a te d  t r i e n e .

iie fe renoe  h a s  a l r e a d y  been made to  th e  s i m i l a r i t y  

betw een th e  o x o -d len e  (IV) and (XVI) w ith  r e s p e c t  to  

p h y s ic a l  p r o p e r t i e s ,  and o r ig in #  There i s ,  m oreover, 

a  s i m i l a r i t y  betw een th e  r e a c t i o n s  o f  th e s e  tw o com­

pounds, whereby a n a lo g o u s ly  c o n s t i t u t e d  t r i e n e s  a re  

formed# Thus, t r e a tm e n t  o f  6 : 8 : 1 4 - t r i m s t h y l -1 1 -oxonov-  

u r s a - 9 ( 1 0 ) %12-d ie n e  (XV) and o f 6 : S i14 - t r i m s t h y l -1 1 -oxo 

-1 8 a -n o v o le a n a -9 (1 0 ) :1 k -d ie n e  (XVI) w i th  l i t h iu m  

alum inium  h y d r id e  i n  e t h e r  a t  0**C gave s t r o n g ly  l a e v o -
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HO

xxm XXVI 4

- r o t a t o r y  t r l o n e s  ( [ a ]  -558" and -450* r e a p e d t l v e l y )

which e x h ib i t# d  aiaxlmal a b s o r p t io n  I n  th e  u l t r a v i o l e t  
#  #

a t  ydOO A. (4. "  16*000) and 5160 A. « 14*000)

r e a p a o t lT o ly  f o r  th e  two p ro d u c ta *  These have b ee n  

fo rm u la te d  a s  6 t8 s l4 * t r i f f le th y ln o v u r a a - l ( lG )  s 9 ( l l )  i l 2 «  

• t r i e n e  (XXYIl) and 6 * 8 :1 4 • tr im e  t h y l -1 8a-n o v o le  a n a •  

-1 ( 1 0 ) 1 9 ( 1 1 ) i l 2 - t r i e n é  (XXVIIl) r e a p e o t iv e l y  (73*84*

96)#  F u r th e r*  m in e r a l - a o id  ia o m e r ia a t io n  o f  th e  t r i e n e a  

(XXVII) and (XXVIII) gave th e  an a lo g o u s  t r a n a o id  t r i e n e 8
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5 i 6 s l 4 - t r i m e t h y l n o y u r a a - 9 ( I 0 ) $ 1 1 :1 3 (1 8 )« tx le n e  (XXV) 

and 5 K 8 t l4 » t r im e th y ln o v o la a n a « 9 (1 0 )$ 1 1 :1 5 (1 6 )- t r i e n e  

(X XIII) r e a p e o t i v e l y  ( 7 5 ,6 4 ,9 6 ) .

XX ViiXV

In  a l l  th e  r e a o t io n a  d e s c r ib e d  i n  t h i s  s e c t i o n ,  

i t  i s  to  be o b se rv ed  t h a t  th e  m ethy l groupa a t t a c h e d  ^  

#) and C( ) a re  u n a l f e o t e d ,  and t h a t  on ly  th e  M th y : 

g roup  a t  C( 1 # ) has  m ig ra te d  to  0 (# ) #



“ 0 0  ”

XVI /

A f i n a l  r e a c t i o n  i n  t h i s  s e r i e s  h a s  been c a r r i e d  

o u t .  R ed u c tio n  o f  5 x B i le - t r in e th /1 - I I -o x o -1 8 u « n o T o le a n i  

-9 (1 0 )  X1 2 -d ie n e  (XVI) by th e  W olff ••Kishner m ethod, 

a f f o r d e d  a  p r o d u c t ,  C##H^s, w hich gave a  s t ro n g  

t e t r a n i t r o n e t h a n e  r e a c t i o n  and e x h i b i t e d  s t ro n g  j s l e c t -  

iv e  a b s o r p t io n  i n  th e  e t h y le n io  r e g io n  a t  2060 A.

( f  "  1 0 ,5 0 0 ) .  Tiieae p r o p e r t i e s  and* th e  o r i g i n  o f  th e  

compound show t h a t  i t  i s  an  uno on ju g a te  d d ien e  formed
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by r e d u c t io n  o f  th e  c a rb o n y l  g roup  a t  0( n .)  i n  th e  

enonene (XVI)» T h is  compound, t h e r e f o r e ,  l e  c o n ­

s id e r e d  to  be 6 K 8 % l4 -tr lm e th y l-1 8 u -n o v o lean a -9 (1 0 )  

-d le n e  (XXIX)» I t  h a s  a l s o  been form ed by t r e a tm e n t  

o f  th e  enonene (XVI) w ith  l i t h i u m  alum inium  h y d r id e  

I n  e t h e r  u n d e r  r e f l u x ,  t o g e t h e r  w ith  th e  t r i e n e  (XXIII) 

presum ably  form ed by re a r ra n g e m e n t o f  th e  t r i e n e  (XXVI] 

p roduced  a s  an  I n te r m e d ia te  » T h is  b e h a v io u r  o f  th e  oxc 

n o v o le a n a d le n e  (XXVI), a g a in ,  f i n d s  a  c o u n t e r p a r t  In  

th e  novuraane a e r ie a »  When b %6*14- t r lm e th y l~ 1 1 -o x o -  

n o v u r s a -9 (1 0 )< l2 -d ie n e  (XXV) was re d u c e d  by r e f lu x i n g  

w i th  l i t h i u m  alum inium  h y d r id e  o r  by th e  W o lff -K ish n e r  

m ethod, i t  gave an  a n a lo g o u s ly  c o n s t i t u t e d  d le n e  which 

h a s  been fo rm u la te d  a s  b I 8 s l4 - t r im s th y ln o v u r s a - 9 (  10) tl£  

-d le n e  (XXX) (73)»

XVI \X IX
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M xTx

I t  Bay be g e n e r a l l y  ooneluded  t h a t  th e  5 (4 )

3 (5 ) and 9 (10) x lB -d lenee*  th e  Il«»oxo-9(10) <12- 

- d le n e 8 and th e  th r e e  5 (4  o r  5 ) < 9 ( l l ) s l 2 - ,  1 (1 0 } > 9 (1 1 )s! 

and 9 (1 0 } t i l t 1 5 ( 1 8 ) - t r i e n e a  in  b o th  th e  noYursane and 

th e  n ovo leanane  a e r i e s  p r e p a re d  by com parab le  m ethode, 

have an a lo g o u s  s t r u c t u r e a  ( a p a r t  from  th e  1 6 a -c o n ­

f i g u r a t i o n  In  th e  0 X0 -n o v o le a n a d le n e  and i t s  d e r iv a t iv e  

s i m i l a r  p h y s ic a l  p r o p e r t i e s  ( se e  t a b l e s  3 and 4) and 

g e n e r a l l y  s i m i l a r  r e a c t io n s *  In  th e  c o u rse  o f  th e se  

d e h y d ra t io n  r e a c t i o n s  th e  on ly  m ethy l g roup  m ig r a t io n  

In v o lv e d  i s  from  0 ( ) to  0 ( # ) . These o b s e r v a t io n s  o f  

p a r a l l e l  b e h a v io u r  l e a d  to  th e  c o n c lu s io n  t h a t  th e re  i s  

no d i f f e i 'a n o e  In  th e  a te ie o o h sm ls try ^  o f  th e  r l n g - j u n c t l  

betw een a -  and p-am yrlns#
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There a r e , how ever, c e r t a i n  d i f f e r e n c e s  In  th e  

b e h a v ie u r  o f  some o f  th e  compounds i n  the  novuraane  

and n o v o leanane  s e r i e s »  Thus, w h ile  6 s l 0 > l 4 - t r l -  

m sth y l-6 % -n o v u rsa -3 (4 )% 1 2 -d ien e  ( IX a ) ,  upon t r e a tm e n t  

w i th  b o r o n t r l f l u o r l d e , r e a d i l y  leoxnerissd  to  1 - a -  

-a a y ra d ie n e  ( 7 5 ) ,  th e  an a lo g o u s  novo leanane  d iene  

(IX) f a i l e d  to  undergo  a  s i m i l a r  r e a c t i o n .  The 

b e h a v io u r  o f  the  n o n e o n ju g a te d  9 ( 1 0 ) % 12-dienes 

(XXIX) and (XXX) tow ards  m in e ra l  a c id  w i l l  be d i s ­

c u s se d  i n  th e  fo l lo w in g  s e c t i o n  and I t  w i l l  be 

found  t h a t  th e s e  d i f f e r e n c e s  a re  c a p a b le  o f  th row ing  

f u r t h e r  l i g h t  on th e  s te r e o c h e m is t r y  o f  th e  D /B -rlng  

ju n c t io n  i n  a -a m y r in .
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C. The S te re o c h e m is t ry  o f  th e  D/E-HlAA J u n c t io n  i n

a-Agj^rin«

In  th e  p re v io u s  s e c t i o n ,  i t  h a s  been em phasised  

t h a t  w h ile  th e r e  i s  a  g e n e r a l  s i m i l a r i t y  between th e  

novuraane and novo leanane  d e r i v a t i v e s ,  w i th  r e s p e c t  to  

o r i g i n ,  p r o p e r t i e s  and r e a c t i o n s ,  th e r e  w as, however an 

in s ta n c e  i n  w hich a  max*ked d i f f e r e n c e  was o b se rv e d ,  i # e , 

th e  b e h a v io u r  o f  th e  is o m e r ic  3 ( 4 } s l2 « d ie n e a  ( I )  and (11 

tow ards  boron t r i f l u o r i d e   ̂ A no ther s i g n i f i c a n t  d i f f é r a i  

was found  i n  th e  b e h a v io u r  o f  th e  n o n o o n ju g a ted  d ie n e s  

(IV) and (V II)  w hich were o b ta in e d  by r e d u c t iv e  rem oval 

o f  th e  c a rb o n y l  g ro u p s  i n  th e  o x o d ie n es  ( I I I )  and (VI) 

r e s p e c t iv e ly #

T

.V,

li

A lla n ,  S p r in g , I te v e n s o n  and S tra o h a n  (75) r e p o r t e  

t h a t  t r e a tm e n t  o f  6 %8% 1 4 -  t r im s  th y ln o v u r s a * 9 ( 10) * 1 2 «^dieni
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(IV) w i th  h y d r o o h io r io - a o e t i e  a c id  m ix tu re  r e a d i l y  g a v e ,  

i n  a  h ig h  y i e l d ,  th e  c o n ju g a te d  5 sB at9 ^ - t r i m t h y l - 1 0 a -  

- n o v u ra a - l2 S l4 -d ie n e  ( l-a -a m y ra d ie n e )  (V ), w hich had 

p r e v io u s ly  been p re p a re d  by t r e a tm e n t  o f  a - a s ^ r i n  w ith  

phosphorus  p e n to x id e  (76) o r  w i th  h y d r i o d i c - a c e t i c  a c id  

m ix tu re  (70) # The c o n s t i t u t i o n  o f  th e  **1-diene** a s  (V) 

h a s  been d is c u s s e d  ( S e c t io n  A) and i t  h a s  been shown th a ï 

i t s  f o r m a t io n  in c lu d e s  the  m ig r a t io n  o f  th e  ms t h y l  group: 

a t t a c h e d  to  C ( ) ,  0 (#) and to  0 ( # ) , C(») and C(#)

r e s p e c t i v e l y .  In  rem arkab le  c o n t r a s t ,  how ever, i t  was 

found  t h a t  t r e a tm e n t  o f  th e  none on ju g a te  d 6 ; 8 % l 4 - t r i -  

m e th y l -1 8 a -n o v o le a n a -9 ( lO ) :1 2 -d ie n e  (V II)  w i th  h y d ro ­

c h l o r i c  - a c e t i c  a c id  m ix tu r e ,  u n d e r  th e  same c o n d i t io n s  

used  f o r  th e  n o v u rsa d ie n e  ( IV ) ,  gave an u n c r y s t a l l i s a b l e  

gum, th e  u l t r a v i o l e t  sp ec tru m  o f  w hich r e v e a le d  th e  

absence  o f  **1 -diene** type  o f  a b s o rp t io n #

T h is  d i f f e r e n c e  i n  b e h a v io u r  i s ,  i n  th e  a u t h o r ' s  

o p in io n ,  o f  g r e a t  s ig n i f i c a n c e #  I n  th e  novursane  c a s e ,  

th e  d iene  (IV) u n d e rg o es  a  r e a c t i o n  in v o lv in g  th e  

m ig ra t io n  o f  th e  m ethy l g ro u p s  a t t a c h e d  t o  ^{m) eRd C(xe 

to  C(#) and C( 0 ) r e s p e c t i v e l y , w h ile  i n  th e  IB a -n o v o lean  

ane o a s e ,  th e  d ie n e  (V II)  d id  n o t  undergo  t h i s  r e a c t io n #



8 6  •

Vll

?

Th% s t a b i l i t y  o f  th e  C( i« ) -h y d ro g e n  atom i n  a -am y rin  ani 

i t s  d e r i v a t i v e #  i e  e s t a b l i s h e d  (5£«46 ,65 )«  The i n ­

s t a b i l i t y  o f  th e  C( i s ) -h y d ro g e n  atom and i t s  tendency  

to  i n v e r t  to  th e  a - c o n f i g u r a t i o n ,  i n  p -am yrin  d e r i v a t i v  

i s  e q u a l ly  m e ll  e s t a b l i s h e d  (bid,6 9 ) .  The f a c t  t h a t  th e  

double  bond and o i s -p - lo c k in g  o f  r i n g s  D and B i n  p-amy 

a re  b o th  u n s ta b l e  i n  a c id  m edia w i l l  form  th e  s u b je c t  o: 

d i s c u s s io n  i n  th e  fo l lo w in g  s e c t io n *

I t  a p p e a rs  p r o b a b le ,  t h e r e f o r e ,  t h a t  th e  d r i v i n g  

f o r c e  r e s p o n s ib le  f o r  th e  m ig r a t io n  o f  th e  C (# ) -  and C( 

m ethy l g ro u p s ,  an  -d ie n e "  ty p e  r e a c t i o n ,  re p o s e s  i n  a  

c o n fo rm a t io n a l  c o n s t r a i n t  imposed by th e  s t a b l e  lo o k in g
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o f  th e  r i n g s  D and B i n  a -a m y rin  [ o f .  Baton and H a l s a l l  

(6 7 )3 ,  c o n d i t io n  which m ust be a b s e n t  i n  th e  1 8 a -  

-o le a n a n e  system  where th e  D /B -r in g  J u n c t io n  h as  th e  

1 VP s iB a-a rran g em en t*  T h is  same d r iv in g  f o r c e  i s ,  a g a in ,  

p ro b a b ly  r e s p o n s ib le  f o r  th e  f i n a l  s t a g e s  o f  th e  oonversd 

o f  a -a m y rin  i n t o  6 %8 a ; 9 P - t r im s t h y l - lO a - n o v u r s a - l2 :1 4 -d ie r

(V )* With p -a m y rin ,  how ever, a  d i f f e r e n t  s i t u a t i o n  exis1  

p -A m y rin ,in  c o n t r a s t  w i th  a - a s ^ r i n ,  does n o t  g iv e  an 

"1 -d ie n e "  upon t r e a tm e n t  w i th  phosphorus  p e n to x id e  in  

benaene a t  room te m p e ra tu re  o r  w ith  h y d r i o d i c - a c e t i c  aci< 

m ix tu re  u n d e r  r e f lu x *  The d i f f e r e n c e  i n  b e h a v io u r  

between a -  and p -am y rin s  tow ards  p hosphorus  p e n to x id e  an< 

h y d r io d ic  a c id  c a n ,  t h e r e f o r e ,  be d e f in e d  a s  the  i n a b i l i '  

o f  th e  1 6 a -o le a n a n e  d e r i v a t i v e s ,  form ed u n d e r  t h e  i s o -  

m e r is in g  e f f e c t  o f  th e s e  a c i d i c  r e a g e n t s ,  t o  undergo 

a  r e a c t i o n  in v o lv in g  th e  m ig r a t io n  o f  th e  m ethy l g ro u p s  

a t t a c h e d  to  C(#) and C ( ) to  C(#) and C(#) r e s p e c t i v e l y  

I f  t h i s  p o s t u l a t i o n  i s  c o r r e c t ,  th e n  i t  sh o u ld  be 

p o s s ib le  to  a c h ie v e  an "1 - d i e n e " type  r e a c t i o n ,  s t a r t i n g  

from  a p -am yrin  d e r i v a t i v e  i n  which th e  c i s ( P ) - J u n c t io n  

o f  r i n g s  D and £ i s  "looked"* T h is  lo c k in g  can  be 

se c u re d  by u s in g  compounds i n  w hich th e r e  a re  no double 

bonds o r  c a rb o n y l  g ro u p s  im m ed ia te ly  a d ja c e n t  to  C (%#)*
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I t  h a s  b esn  shown ( S e c t io n  A) t h a t  t r e a tm e n t  o f  

1 2 -o x o u rs a n -3 P -y l  a c e t a t e  (V I I I )  w i th  h y d r io d io - a c e t io  

a c id  m ix tuM  gave an a p * u n s a tu r a te d  k e to n e , w hich was 

p roved  to  be 6 i8 a i9 p - t r im e th y l - l8 - o x c - 1 0 a - n o v u r B - l3 - e n e  

(IX) I a  r e a c t i o n  an a lo g o u s  to  th e  c o n v e rs io n  o f  a -a m y rin  

in t o  6 : 8 a ; g p - t r lm e th y l - lo a " n o v u r s a ^ lB %14-d ie n e  (V ) , s in c e  

i t  in c lu d e d  r in g -A  c o n t r a c t i o n  and th e  synchronous 

movement o f  th e  a x i a l  m ethy l g ro u p s  from C ( io ) ,  C(#) and 

C (i« ) to  C (a ) f  and C(«) r e s p e c t i v e l y .  The r e l a t i o n

betw een th e  a p - u n s a tu r a t e d  k e to n e  (IX) and th e  co n ju g a ted  

d iene  (V) was co n firm ed  by t h e i r  in te r -^ c o n v e rs io n .

m
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l2*0xo-oloanaii-3P**yl b e n so a te  (X) l a  a  model 

compound i n  which the p o a a l b i l i t y  o f  in v e r s io n  a t  C( j,#) 

u n d e r  th e  in f lu e n c e  o f a c i d i c  r e a g e n t s  i s  p re v e n te d  and 

s h o u ld ,  t h e r e f o r e ,  undergo a  r e a c t i o n  s i m i l a r  to  t h a t  

o f  12 - o x o u r s a n - y 1 a c e t a t e  ( V I I I ) .

T rea tm en t o f  l2-*oxo-oleaAan*3P«yl b en zo a te  (X) w ith  

h y d r io d i o - a o e t i c  a c id  m ix tu re  u n d e r  r e f l u x  y ie ld e d  a  

compound, O^çH^gO, w hich gave a  n e g a t iv e  r e a c t i o n  w ith  

te  t r a n i  trome th an e  and which e x h i b i t e d  a  maximal ab«
o

s o r p t io n  i n  th e  u l t r a v i o l e t  l i g h t  a t  2600 Am [ip •  2700) 

i d e n t i c a l  w i th  t h a t  e x h i b i t e d  by th e  novursane u p -u n -  

e a t u r a t e d  k e to n e  ( IX) an d , t h e r e f o r e  c o n ta in s  an cuipp- 

- t e  t r a s u b s t i  t u t e  d a p - u n s a tu r a t e d  k e to n e  chrom ophore.

T h is  compound, i n  com plete  a n a lo g y ,  i s  fo rm u la te d  as  

5 s 6a 2 0 p - t r i m s t h y l -1 2 -oxo -1 On1 1 8% -novo lean -l3 -ene  ( X I ) # 

R educ tion  o f  (XI) w ith  l i t h i u m  alum inium  h y d rid e  

fo l lo w e d  by t r e a tm e n t  o f  th e  p ro d u c t  w ith  h y d ro o h lo r io -  

- a o e t i c  a c id  m ix tu re  a f f o r d e d ,  i n  a v e ry  good y i e l d ,  

a  c o n ju g a te d  d le n e , which gave an orange-brow n

c o lo u r  w i th  t e t r a n i t r o m e th a n e  and e x h i b i t e d  a  t r i p l e -  

-maximal a b s o r p t io n  a t  2340, 2410 and 2490 ! •  ( f  "  1 5 ,OG 

1 6 ,GOG and 1 0 ,7 0 0 )•  T his  c o n ju g a te d  d ien e  was l a e v o -  

- r o t a t o r y  ( - 8 3 ® )  and by a  c o n s id e r a t io n  o f  i t s  

p r o p e r t i e s  and i t s  method o f  p r e p a r a t i o n ,  i t  i s  obv ious
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t h a t  I t  i s  th e  P ^an jrrin  analo^^ue o f  1 -a -am y ra d ien e  (V ). 

I t  1 b , t h e r e f o r e ,  fo rm u la te d  aa  6 s 6 a i9 P * tr im e th y l* 1 0 a x l8  

-n o v o le a n a - l2 x l4 • d ie n e  (X II)  I . e . ,  an  l« p « a m y ra d le n e .

I t  h a s  been p r e v io u s ly  m en tioned  t h a t  6 % 8u*9p*trim ethy l- 

- l2 -o x o * 1 0 a -n o v u rs - l5 -e n e  (IX) g a v e , upon chrom ic a c id  

o x i d a t i o n ,  a  y e llo w  en ed io n e  fo rm u la te d  a s  ( X I I I ) .
Of

S i m i l a r l y , 5 18̂ s9 ^ - t r i m e t h y l -1 2 -oxo-10a  % 1 8 ^ -n o v o le a n -1 2 -  

-ene (XI) h a s  been o x id i s e d  to  a  y e llo w  t r a n a o id  ened ion  

5 1 6 a I 9 P - t r i m s t h y l -12 X l5 -d io x o -1 0 a i l8 ^ -n o v o le a n - l3 -e n e  

(XIV), whioh showed a  maximum a t  2760 A. (^ ■ 8000).

XI X U

X I V
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By refei*enoe to  t a b l e  4 ,  I t  w i l l  be n o te d  t h a t  t h e r e  

i e  a  g e n e r a l  oo rreepondenoe  i n  th e  a p e o i f io  r o t a t i o n s  

o f  th e  an a lo g o u s  novo leanane  and novursane  d e r i v a t i v e s  

(XI) and ( I X ) ; (X II)  and (V ). The n e g a t iv e  r o t a t i o n  o f  

th e  d ioxonovo leanane  (X IV), how ever, a s  com pared  w i th  

th e  d ioxonovursane  (X II I )  l e d  t o  th e  c o n s id e r a t i o n  

t h a t  i n v e r s i o n  a t  C ( i# )  m igh t have o o c u rre d  d u r in g  th e  

c o n v e rs io n  o f  th e  s a t u r a t e d  k e to -b e n s o a te  (X) i n t o  th e  

- u n s a tu r a t e d  k e to n e  (XI) o r  d u r in g  th e  chrom ic a c id  

o x id a t io n  o f  th e  l a t t e r  i n t o  th e  en ed io n e  (XIV)• I t  i s  

t o r  t h i s  r e a s o n  t h a t  no c o n f ig u r a t i o n  h as  been a s s ig n e d  

a t  i n  ( X I ) ,  (X II)  and (XIV)#

T h is  s i m i l a r i t y  i n  b e h a v io u r  o f  p -am y rin  (when 

p o s s i b i l i t y  o f  i n v e r s i o n  a t  C ( i s  ex c lu d ed )  to  a -  

- a s ^ r i n ,  and d i f f e r e n c e  i n  b e h a v io u r  o f  18u-novo leanane  

d e r i v a t i v e s  to  n o v u rsan e  d e r i v a t i v e s  s t r o n g ly  s u g g e s ts  

t h a t  u-eu^yrin h a s  the  same s te r e o c h e m is t r y  a t  and

C ( i 7 ) a s  p -am y rin  and t h a t  th e  r i n g s  D/S a re  consequent! 

c i s - P - f u s e d .  I t  a p p e a r s  t h e r e f o r e ,  t h a t  t h i s  c i e -P -  

- f u s io n  i s  an e s s e n t i a l  f e a t u r e  o f  th e  d r iv in g  f o r c e  

n e c e s s a r y  to  cause  an  - d ie n e " - ty p e  r e a c t i o n .  F u r th e r  

s u p p o r t  f o r  t h i s  view was o b ta in e d  by an e x a m in a t io n  o f  

l2 - o x o - 1 8 a - o le a n a n - 5 p - y l  a c e t a t e  (XV) ( 6 9 ) .
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T reatm en t o f  th e  I 8 a - s a t u r a t e d  k e t o - a c e t a t e  (XV) 

w ith  h j d r i o d l o - a c e t i c  a c i d ,  u n d e r  the  c o n d i t i o n s  whioh 

c o n v e r t  (X) to  (X I ) ,  gave an  a p - u n s a tu r a t e d  k e to n e  

which e x h i b i t e d  s e l e c t i v e  a b s o r p t io n  i n  th e  u l t r a v i o l e t  

r e g io n  a t  2440 A. ( f  « 1 1 ,8 0 0 ) ,  c h a r a c t e r i s t i c  o f  a p p -  

- t r i s u b s t i t u t e d  u p - u n s a tu r a t e d  k e to n e s .  M oreover, t h i s  

compound i s  d e x t r o - r o t a t o r y  ( [ u ] ^  ^ 9 9 ^ ) ,  and i n  i t s  

p r o p e r t i e s  i t  d i f f e r s  m arked ly  from  th e  a p - u n s a tu r a te d  

k e to n e s  (IX) and ( X I ) # S ince th e  on ly  p o s i t i o n  which 

can  accommodate the  double bond i n  t h i s  compound i s  

between C( q)  and C ( , i t  i s  fo rm u la te d  a s  6%8:14- 

- t r i m e t h y l -1 2 - 0X0 - 1 0 1 8 a -n o v e ls a n -9 (1 1 )  -ene (XVI).

The fo rm a t io n  o f  t h i s  compound m u st, t h e r e f o r e ,  have 

in c lu d e d  r in g -A  c o n t r a c t i o n ,  m ig r a t io n  o f  th e  m ethyl 

g roup  a t  C( ) to  C(«) w ith  th e  su b se q u e n t c o n ju g a t io n  

o f  th e  in t r o d u c e d  double  bond w ith  th e  c a rb o n y l  g roup  

a t  C(^ai) w i th o u t  e i t h e r  o f  th e  m ethy l g ro u p s  a t  C( #) o r  

b e in g  in v o lv e d .

The fo rm a t io n  o f  t h e  a p - u n s a tu r a t e d  k e to n e  (XVI) 

from  th e  k e t o - a c e t a t e  (XV) by d e h y d ra t io n  w ith  h y d r io d io  

a c id  was accom panied by a n o th e r  compound, CgoH^eO, which 

gave a  p o s i t i v e  te  treu ii  trome th an e  t e s t  and e x h i b i t e d
o

s e l e c t i v e  a b s o r p t io n  i n  th e  e t h y l e n i c  r e g io n  a t  2100 A*
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"  6 2 0 0 ) .  Thia compound l a  o o n ad io re d  to  be 8 :1 0 (1 4  

- t r lm e th y l~ 1 2 * o x o -6 & 18a-novo lean^3(4 ) -ene (XVII) o r  

th e  - 3 ( 6 ) - lao m er  (X V II I ) . I t  was shown to  be s t a b l e  

to  s t ro n g  a l k a l i  and m in e ra l  a d d ,  b e in g  reo o v e red  u n -  

ohanged a f t e r  t r e a tm e n t  w i th  d% e th au io llo  p o ta ss iu m  

h y d ro x id e ,  h y d r o o h lo r lo - a o e t lo  and h y d r io d i o - a c e t i c  

a c id  m ix tu r e s .

AcO
- r

xvn
The s t r u c t u r e  o f  th e  a p - u n e a tu r a te d  k e to n e  (XVI) 

was co n firm ed  by I t s  r e d u c t io n  w i th  l i t h i u m  alum inium  

h y d r id e ,  fo l lo w e d  by t r e a tm e n t  o f  th e  p ro d u c t  w ith
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a o e t io  an h y d r id e  and sodium a o s t a t e  to  y i e l d  a h y d ro ­

c a rb o n ,  CgeH^#, which gave a dark-brow n c o lo u r  w ith

t e t r a n i t ro m e th a n e  and e x h i b i t e d  a  t r i p l e  maximal a b -
o

s o r p t io n  a t  2450, 2520 and 2600 A* ( f  » 2 4 ,6 0 0 , 27 ,000  

and 2 6 ,0 0 0 )•  T h is  a b s o r p t io n  spec trum  resem b les  t h a t  

o h a r a c t e r i s t i o  o f  many he te  r o a n n u la r  d ie n e a  i n  which 

one double bond i s  t e t r a a u b a t i t u t e d  and the o th e r  i a  

t r i s u b s t i t u t e d ,  such a s  u r e a -  o r  o l e a n a - l l i l 5 ( 1 8 ) - d i e n -  

-5 P -y l  a c e t a t e  ( \  2420, 2600 and 2600 A. t  »

2 3 ,5 0 0 ,  26 ,500  and 16 ,800) (XXI) ( 3 6 ,3 7 ,3 8 ) .  The p ro d u c t 

i a ,  t h e r e f o r e ,  r e g a rd e d  a s  e i t h e r  5%6%14- t r i m s th y 1 -9 ^ %10  ̂

-n o v o le a n a -1 1 * 1 3 (1 8 )-d ie n e  (XIX) o r  th e  iso m e r ic  5*8*14- 

- t r im e th y l - 1 8 a - n o v o le a n a -9 (1 0 )* 1 1 -d ie n e  (XX)•

XV» X I X

XXI XX
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I t  r e m a in s 9 i n  o o n c lu a io n ^  to  sum m arise th e  

more im p o r ta n t  i m p l i c a t i o n s  o f  th e  co m p ariso n  o f  th e  

b e h a v io u r  o f  th e  a n a lo g o u s  o lean an e  and u rsan e  d e r ­

i v a t i v e s  made above . The c i a - lo c k in g  o f  r i n g s  D and S 

i n  P -am yrin  i a  u n s ta b l e  i n  t h a t  i f  a  c a rb o n y l  g roup  o r  

a  double  bond i a  im m ed ia te ly  a d ja c e n t  to  C( j^s), i n v e r a i  

to  a  t r a n s - fu s e d  1 8 a -o le a n a n e  can  o c c u r .  I t  i a  p o s ­

t u l a t e d  t h a t  a  r e a c t i o n  s t r i c t l y  an a lo g o u s  to  th e  con­

v e r s io n  o f  a«.amyrin i n t o  th e  **l-diene** l a  n o t  obse rv ed  

w ith  p-am yrin* because  the  l 2 i l 3 - d o u b l e  bond i n  t h i s  

compound i s  n o t  s t a b l e  to  s t ro n g  a c i d .  T h is  i n s t a b i l i t  

a l s o  a f f o r d s  a  p o s s ib l e  r e a s o n  f o r  th e  f a i l u r e  to  i s o l a  

pure p ro d u c ts  from  such  r e a c t i o n s  ( e . g .  phosphorus  

p e n to x id e  and h y d r lo d ic  a c id  on p -a m y tin ,  boron  t r i -  

f l u o r i d e  on th e  n o n c o n ju g a te d  d ie n e  ( I I )  and h y d ro ­

c h l o r i c  a c id  on the  n o n o o n ju g a ted  d ie n e e  (V II) and (XXI 

gave impure p r o d u c t s ) .

XXV\



96

On th e  o t h e r  h an d , th e  lo o k in g  o f  r i n g s  D and E i n  a -

-am yrln  and i t s  d e r i v a t i v e s  i s  s t a b l e  to  s t ro n g  a o id

t r e a tm e n t .  Davy, l i a l s a l l  and Jones  (53) re c o v e re d  u r s *

-lE«en*3-*one a f t e r  v ig o r o u s  t r e a tm e n t  w i th  m in e ra l  a o id ,

i n  c o n t r a s t  w i th  th e  c o r re s p o n d in g  o leanane  d e r i v a t i v e .

R e c e n t ly ,  B ea to n , S p r in g ,  S tev en so n  and S tra c h a n  (5£)

found t h a t  t r e a tm e n t  o f  ll«^o x o u r8 ~ 1 2 -en -3 p -y l a c e t a t e

(XX III) w ith  s t r o n g  a l k a l i  does  n o t  change the  oon-
<

f i g u r a t i o n  a t  C( ) ,  i n  c o n t r a s t  w ith  11 -o x o -o le a n -12 

-e n -3 P » y l b en zo a te  (XXIV) which i s  e a s i l y  is o m e r is e d  by 

s i m i l a r  t r e a tm e n t  to  g iv e  th e  IB a^ep im er (XXV) (5 9 ) .

HO

X)cm XX\V XXV

The c o n v e rs io n  o f  1 2 -o x o -o le a n a n -3 P -y l  a c e t a t e  (X ), 

b u t  n o t  i t s  1 0 a * e p in ^ r  (XV) i n t o  a l 2 - o x o -13% 1 4 ~ene (XI) 

shows t h a t  the  c i s ^ lo ck in g  o f  r i n g s  D and E i s  the  

d r iv in g  f o r c e  s u p p o r t in g  th e  *'l-diene** type  r e a c t i o n .
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The s i m i l a r  b e h a v io u r  o f  l2*oxoursan-3P«*jrl a c e t a t e  (7111] 

to  g iv e  th e  1 2 ~oxo-13% 14~ene (IX) and 1 2 -o x o -o le o n a n / l  

a c e t a t e ,  when t r e a t e d  w i th  h y d r lo d ic  «-ace t i c  a c id  m ix tu re ,  

l e a d s  to  th e  o o n c lu a io n  t h a t  th e  j u n c t io n s  o f  r i n g s  D 

and E i n  u -am y rin  and 0 -am y rin  (XXVI) a re  th e  same, 

i . e . ,  t h a t  a - a n y r in  h a s  th e  I V p i ie p ^ c o n f ig u r a t io n .

T h is  c o n c lu s io n  i s  i n  ag reem ent w ith  th e  f i n d i n g s  o f  

S p rin g  e ^  a l . (52) which were based,am ong o t h e r  r e a s o n s ,  

upon th e  c o n v e r s io n  o f  an a -a m y rln  d e r i v a t i v e  i n t o  a  p* 

-am y rin  d e r i v a t i v e , th u s  c o n c lu s iv e ly  e s t a b l i s h i n g  t h a t  

th e  C ( i 7 ) -m e th y l  g roup  in  a -a m y rin  i s  p - o r i e n t a t e d  (see  

i n t r o d u c to r y  s e c t i o n ) .

I t  i s  co n c lu d ed  t h a t  a -a n d  p -am y rin s  have i d e n t i c a l  

c o n f I g u r a t i o n s  a t  a l l  x*ing ju n c t io n s  and t h a t  the  

o o n s i t u t i o n  and a te ro o o h e m is t ry  o f  a -a m y rin  must be r e ­

p r e s e n te d  by e i t h e r  (XXVII) o r  pi*oposed by S p rin g  ejb a l . 

(3 2 ,8 4 )  o r  (XXVIII) a s  p ro p o sed  by Corey ^  ( 5 8 ) .

^ X V I

W O HO

XX VU x x v n ‘
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D, The B ehaviour 0 1 ean -12-m i# . IBa-O le s n -I^ - e n e .

PJLflfiP-13(13)-SBs. BBâ. X2J«k M ineral Acid.

In  th e  p re v io u s  s e c t io n ,  I t  has been shown th a t  th e  

lo c k in g  o f  r in g s  D and E In  a -  and jl-am yrln  and t h e i r  

d e r iv a t iv e s  i s  a  d e te rm in in g  f a c to r  c o n t r o l l in g  th e  r e a c t io n  

which in v o lv e  rea rran g em en ts  o f  th e  s k e l e t a l  s t r u c t u r e .  The 

r e l a t i v e  s t a b i l i t y  o f  th e  D /E -rln g  ju n c t io n  and th e  double 

bond in  a -  and .^-am yrin and d e r iv a t iv e s  i s  r e s p o n s ib le , in  

th e  a u th o r 's  o p in io n , f o r  many o f  th e  h i t h e r to  in e x p lic a b le  

d i f f e r e n c e s  in  t h e i r  b eh av io u r tow ards a c id ic  r e a g e n ts .  Thi 

s e c t io n  d is c u s s e s  th e  r e l a t i v e  s t a b i l i t y  o f  o le a n -1 2 -e n e , 13 

- o le a n - l2 - e n e ,  o le a n -1 3 ( 1 3 )-e n e , and o le a n - ld - œ e  (germ aniee 

under a c id  c o n d i t io n s .  H ydrocarbons were chosen f o r  t h i s  

s tu d y  to  o b v ia te  secondary  r e a c t io n s  a t t r i b u t a b l e  to  th e  

p re sen ce  o f  f u n c t io n a l  g ro u p s. The fo u r  hydrocarbons were 

p rep a red  a s  shown below ; t h e i r  p h y s ic a l  c o n s ta n ts  a re  

l i s t e d  in  t a b le  5 .

■Tlüa.e §•

O leanene W o m .p.

O lean -12 -ene  ( I ) +94® . 100-1®

13a—01 e EUi»12—ene ( I I I ) +37® 130-8®

O lean-13 (1 9 )-en e (VI) +6.6® 168-9®

0 1 ean -1 3 (1 3 )-en e (V III) -48® 186-7®
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(1 ) Ole a n -1 2 -en# (p -a m y re n e - l l)  ( I )  e a s  p re p a re d  by 

W olff-K ie h n e r r e d u c t io n  o f  3 -o x o -o l e a n -1 2 -ene ( I I )  (53)

W

(11) 1 6 a -O le a n -1 2 -ene ( I I I )  was p re p a re d  by tr e a tm e n t  

o f  l l - o x o - o le a n - l2 - e n - 3 P - y l  a c e t a t e  (IV) w ith  e t ro n g  

a l k a l i  (69) to  y i e l d  th e  IB a -e p lm e r (V) w hich was th e n  

c o n v e r te d  to  th e  h y d ro carb o n  aa  shown below *-

OH

C rO ,

rr

\\\
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(111) 01ean*18(19) ««^ne (G erm anloens) (V I) (98) was

p r# p a re d  from  lu p e o l  (V II)  by th e  m ethod d s s o r ib e d  by 

H a l s a i l ,  Jo n es  and M eskins ( 9 9 ) ,  v i z : »

HCl OH
HO HO

v «

CrO W. K.
o

Vi
( I t ) Q lean *-l3(16) -ene (§ -a ^ y re n () , ( P - a m y r e n e - I I I ) .

In  1935 , W in te r s te ln  and 3 t e  In  (72) r e p o r te d  th a t  

tr e a tm e n t  o f  o le a n - l2 * e n e  O -^ a a y re n e -I I )  ( I )  w ith  hydro 

c h lo r i c  a c id  and am algam ated z in c  y ie ld e d  a  hydrocarbo i 

*p«an y ren e-III* * , m .p . 187-189® , [ a ]  -22®, a l s o  form ed

by s im i l a r  t r e a tm e n t  o f 3 -o x o -o le a n - l2 -e n e  (p-am yrenom

( I I ) .  These w o rk e rs  a l s o  r e p o r te d  th e  fo rm a tio n  o f  a  

h y d ro c a rb o n , p -am yrene»IV , m .p . 162-163® , [ a ] ^  ♦ 61®,
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by tr e a tm e n t  o f P^^amyrene-II w ith  a in o  and h y d ro o h lo r ic  

a o id .  Ih ia ioka , :ic h e lle u b o rg  and G oldberg (100) a la o  

d e s c r ib e d  th e  p r e p a r a t io n  o f  a  hyd rooarbon  i d e n t i c a l  w ith  

P-ajnyreue*IV 1%̂ W olff4C iehner r e d u c t io n  o f 3 -o x o -o le a n -  

- Ig -e n e  (X I)» p-Amyrene~IV i e  s a id  to  have been con ­

v e r te d  in to  0 - a q y r e n e - I I I  by tr e a tm e n t  w ith  am algam ated 

l i n e  in  h y d ro o h lo r io  a o id  (72) #

g -am y ren e  - I I p-am yrenone

Zn/HGl

Zn/Hf -  HCl

p -a m y re n e -II I

In  th e  co u rse  o f  a  r e i n v e s t i g a t i o n  o f  th e  f in d in g s  

o u t l in e d  ab o v e 9  Davy, H a ls a l l  and Jo n es  (63) d isc o v e re d  

t h a t  th e  i s o m é r is a t io n  o f P -a m y rc n e -II  in  h y d ro c h lo r io -  

- a o e t io  a o id  m ix tu re  i n  th«  p re se n c e  o r  absence  o f s in e  

o r  mex*cury, i f  c a r r i e d  to  eo m p le tio n ^  gave p -a m y re n e -II l 

a s  th e  s o le  p ro d u c t ( f o r  w hich th e y  q u o ted  an [ a ] ^  -33* 

and a t t r i b u t e d  th e  d iffex 'sn o e  from  W in te re te in  and S tein*  

v a lu e  to  t W i r  p r e p a r a t io n  b e in g  p u r e r ) . I f ,  how ever.
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th e  ie o m e rlB a tio n  were n o t c a r r i e d  to  co m p le tio n #  

p ro d u c ts  o f v a r ia b le  r o t a t i o n  were o b ta in e d , co rreap o n d iz  

to  th o se  r e p o r te d  f o r  p-azoyrene-IV . They showed t h a t  

th e  p * a^y rene-IV  o f  W in te r s te ln  and S te in  (72) i s  a  

m ix tu re  o f  P -am yrene~ II and p -a m y re n e - I I I .  Davy e t  a l .  

a l s o  showed t h a t  W olff«K ishner r e d u c t io n  o f  p -am yrenone, 

u s in ^  th e  p ro ced u re  o f K usicka e t  a l .  (ICX)), ^ave p* 

•am yrene* II and n o t P^amyrene -IV . On th e  b a s i s  o f  t h i s  

r e i n v e s t i g a t i o n ,  Davy £ t  co n c lu d ed  t h a t  t r e a tm e n t  o f 

c l e a n -1 2 -ene ( p - a a y r e n e - I l )  w ith  m in e ra l a o id  r e s u l t e d  

i n  double bond is o m é r is a t io n  an d , when c a r r i e d  to  com­

p l e t i o n ,  th e  p ro d u c t ,  o le a n - l9 (1 8 ) - e n e  (p -a m y re n e -I I I )  

(V II I )  had m .p . 190-191® , and [a ] j)  - 3 3 ®.

VIU

O th e r p r e p a r a t io n s  o f  o le a n -1 3 (1 8 ) -ene have been 

r e p o r te d .  In  a  s tu d y  o f  th e  n a tu r a l l y  ooou rin g  compound 

ta ra x e ro n e  (skim m ione) (1 ,1 0 1 ,1 0 2 ,1 0 3 ) ,  Takeda (104 ,106) 

p re p a re d  a  h y d ro c a rb o n , ak im m ien e -II , m .p . 189-190®,

[ a ] ^  -20 .5® , by Clemmenson*s r e d u c t io n  o f skim m ione.
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whioh he ahoeed to  be i d e n t i c a l  w ith  W in te ra te in  and 

S t e i n 's  B ~am yrene-III (72)#  In  1963 , Brooke (20) showec 

t h a t  akim m iene*111 i s  i n  f a c t  o le a n - l3 (1 6 ) - e n e  ( V I I I ) # 

In  1960, K o l le r  £ t  a l . (106) r e p o r te d  t h a t  c a t a l y t i c  

h y d ro g e n a tio n  o f o l e a n a - l l i l 3 ( 1 6 ) - d i e n e  (IX) gave olean* 

-1 3 (1 8 ) -ene  (V II I )  f o r  w hich th e y  r e p o r te d  m.p# 186-187 '

[ a ]  -2 7 * . T h is  r e a c t io n  i s  p a r a l l e l  to  th e  c o n v e rs io n

o f  o le  a n a -1 1 :1 3 (1 8 ) - d ie n - 3 0 - y l  a c e ta te  ( I )  i n t o  o le a n -  

-1 3 (1 8 ) -e n -3 P -y l  a c e ta te  (à -a jn y rin )  (XI) (1 0 7 ) .

m . VIII
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In  t h i s  la b o r a to r y  I o le a n -1 3 (1 8 ) -ene (V II I )  h as  

been p re p a re d  by M e ssrs . G .B row nlie and W #3.S traohan 

( p r iv a te  cosm iunication) by th e  a l t e r n a t i v e  non - 

- e ^ u i l i b r a t i n g  m ethods o u t l in e d  below . U sing e i t h e r  

m ethod, th e  hyd ro o arb o n  o b ta in e d  had [ a ] ^  -4 8 * . I t  i s  

a p p a r e n t , t h e r e f o r e ,  t h a t  th e  s u b s ta n c e ,  [ a ] ^  -3 3 * , 

p re p a re d  by Davy e t  u n d e r  e q u i l i b r a t i n g  c o n d i t io n s  

i s  n o t  p u re  o le a n -1 3 ( 1 8 ) -e n e .

CrO^lPa W .K-

TV
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T rea tm en t o f  th e  h y d ro c a rb o n s , o le a n -1 2 -ene ( I ) ,

1 6 a -o le a n -1 2 -ene ( I I I ) ,  o le a n -1 8 -e n e  (V I) and o l e a n - l3 ( l l  

-ene (V II I )  w ith  c o n c e n tr a te d  h y d ro c h lo r ic  a o id  in  a o e t i i  

a c id  s o lu t io n s  u n d e r r e f lu x  f o r  17 h o u rs  a f fo rd e d  in  

each  case  a  p ro d u c t ,  m .p . 1 8 5 -187* , and [ a ] ^  -18* to  -20 ' 

w hich showed no d e p re s s io n  i n  m .p . when mixed w ith  each  

o th e r ,  and w hich e x h ib i te d  i d e n t i c a l  a b s o rp t io n s  in  th e  

e th y le n io  r e g io n  o f  th e  u l t r a v i o l e t  l i g h t  (Xmex.^OSO A ., 

(• « 6 5 0 0 ) . T h is  o b s e rv a t io n  i s  s i g n i f i c a n t  s in c e  th e  

p r o p e r t i e s  o f  t h i s  p ro d u c t ,  a re  i n  good ag reem ent w ith  

th o se  r e p o r te d  f o r  P -a m y re n e -I I I  by w in te r s t e in  and S te i i  

(7 2 ) ,  Takeda (1 0 4 ,1 0 5 ) and Brooks ( 2 0 ) ,  and in d i c a te s  

c o n c lu s iv e ly  t h a t  P -n m y re n e - I I I ,  p re p a re d  u n d e r m in e ra l 

a o id  e q u i l i b r a t i n g  c o n d i t io n s  i s  a  m ix tu re . I t  was 

a p p r e c ia te d  t h a t  th e  h y d ro o arb o n  [ a ] ^  -18  to  -20* m ight 

be a  m ixed c z y s t a l  c o n ta in in g  any o f  th e  f o u r  o lean an e  

iso m e rs  ( I ) ,  ( I I I ) ,  (V I) and ( V I I I ) ,  w ith  ( I I I )  and (VII: 

b e in g  th e  moxt l i k e l y  p a i r .  M ix tu re s  o f  p a . r s  o f  th e  

homogeneous h y d ro ca rb o n s  were p re p a re d  and r e c z y s t a l l i s e i  

a s  a n t i c i p a t e d ,  o n ly  o le a n -1 3 (1 8 ) -ene (V II I )  and l6 a -o le i  

-1 2 -ene ( I I I )  ( in  th e  r a t i o  2 Si r e s p e c t iv e ly )  y ie ld e d  a  

c l e a r l y  d e f in e d  p ro d u c t ,  m .p . 1 8 6 -1 8 7 * , [ u ] ^  -2 0 * ,

^  m w . ̂ 0^0 A ., (V ■ 6400) « w hich «ata l â e a t l o a l  w ith  t h .
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p ro d u o t o b ta io ftd  by m in e ra l a o id  tr e a tm e n t  o f  th e  

ie o m erio  o le a n e n e e  ( I ) ,  ( I I I ) ,  (VI) and ( V I I I ) •

I t  fo llo w s#  th e re fo r e #  t h a t  o lean-> l3(16) *ene (V II: 

and 1 8 a « o le a n -1 2 «ene ( I I I )  a re  b o th  more s t a b l e  th a n  

o le a n -1 8 -ene (V I) and o le a n -1 2 -ene ( I )  and t h a t  th e re  : 

p roduoed  an e ^ u i l ib r i iu a  m ix tu re  from  w hich a  m ixed

Ml

VI
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oryB tm l o o n a is t in g  o f  th e  two fo x n a r  h y d ro carb o aa  otin 

be i s o l a t e d ,  w henever any o f  th e  f o u r  ie o m erio  oleanentei 

l e  t r e a t e d  w ith  m in e ra l a o id .

I t  can  be s t a t e d  in  c o n c lu s io n  t h a t  ^« am y ren e* III 

( 6 5 ,7 2 ) ,  o r  ak im m iene~ III (8 0 ,1 0 4 , 1 0 6 ) , i s  i n  f a c t  an 

e q u i l ib r iu m  m ix tu re  o f o le a n * 1 5 (1 6 )*ene (V II I )  and 18a* 

-o le a n -lB * e n e  ( I I I ) ,  and t h a t  n e i t h e r  s in o  n o r  m ercury 

i s  e s s e n t i a l  f o r  th e  a o id - in d u o e d  i s o m é r is a t io n  o f o leaj 

-1 2 -ene 0 * a m y re n e - I I )  ( I )  to  p -a m y rs n e - I I I  ( o f ,  6 5 ,7 2 ) 

A more im p o r ta n t o o n o lu s io n  i s  t h a t  t r e a tm e n t o f  P*amyr: 

( o le a n -1 2 -e n -5 p -o l)  w ith  a o id  r e a g e n ts  i s  l i k e l y  to  

p roduce m ix tu re s  i n  whioh th e  -1 5 (1 8 )*  and 18a-l2 * en * 5 p  

*o l iso m e rs  a re  p r e s e n t .  I t  i s  s u g g e s te d , t h e r e f o r e ,  

t h a t  when t r e a t e d  w ith  an a c id ic  r e a g e n t ,  p -am yrin  

is o m e r is e s  to  a  m ix tu re  o f  & -am yrin  ( o le a n - l5 ( 1 6 ) - e n -  

* 5 p -o l) (X II )  and 1 8 a •o le a n -1 2 *en*5P*ol ( X I I I ) ,

HO HO

XÏÏ
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X his b e h a v io u r  m ight p a r t l y  e x p la in  th e  en ig m a tic  f a c t  

t h a t  p -am yrln  f a l l s  to  g iv e  an -d ie n e  " when t r e a t e d  

w ith  phosphorus p e n to x id e  o r  w ith  h y d r lo d lo  a o id ,  on ly  

u n c r y s t a l l l s a b l e  gums b e in g  formed# T h is c o n c lu s io n  

p ro b ab ly  a l s o  a p p l ie s  to  th e  c o rre sp o n d in g  novoleanene 

d e r iv a t iv e s #

An in s ta n c e  I s  a v a i la b le  in  whioh s tro n g  m in e ra l 

a o id  t r e a tm e n t I s  l i k e l y  to  have produced  an ana logous 

e q u i l ib r iu m  m ix tu re  in  th e  novoleanane s e r ie s #  H eduotioi 

o f 6*10:14 -  tr im s  th y l  -6 % -nov o le  ana -3  ( 4 ) 11«2 -d l ene (XIV)

(se e  S e c tio n  B) e i t h e r  c a t a l y t i o a l l y  w ith  hydrogen (7 0 , 

7 2 ,9 0 ) ,  o r  w ith  sodium In  amyl a lc o h o l (91) gave a  mono- 

e th y le n io  compound, p -a m y re n e -I , whioh can  be fo rm u la te d  

a s  8%10:14- t r i m s t h y l -6 t-n o v o le a n -1 2 -e n e  (XV)# W in te rs te : 

and S te in  (72) r e p o r te d  t h a t  tr e a tm e n t o f  P -am yrene-I 

w ith  c o n c e n tra te d  h y d ro c h lo r ic  a c id  and am algam ated s in e  

gave a  p ro d u c t ,  p -am yrene-Ib#  I t  i s  now s u g g e s te d , on 

th e  b a s i s  o f  th e  above argum en t, t h a t  p -am yrene-Ib  i s  

in  f a c t  an  e q u i l ib r iu m  m ix tu re  o f  novoleanane d e r iv a tiv e !  

o f  an a lo g o u s c o n s t i t u t i o n  and co m p o sitio n  to  th e  

e q u i l ib r iu m  h ix tu r e  [ ( I I I )  ^ ( V I I I ) ] .
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R e c e n tly , B row nlie^ S pringy  S tevenson  and S tra c h a n  

(2 5 ,2 6 ) have r e p o r te d  th e  re a rra n g e m e n t o f  f r i e d e l e n e  

(XYX) w ith  h y d r o c h lo r i c - a c e t i c  a o id  to  a  p ro d u c t (m .p . 

1 8 6 -1 6 7 ^ , -20"*), i d e n t i f i e d  a s  th e  e q u i l ib r iu m

m ix tu re  o f  o le a n - l5 ( 1 6 ) - e n e  ( T i l l )  and iG a -o le a n -1 2 -ene

( I I I ) )  an i n f r a - r e d  sp ec tru m  com parison  h as  f u r t h e r  

e s t a b l i s h e d  th e  i d e n t i t y .  An an e lo g o u s  re a rra n g e m e n t 

h a s  been e f f e c t e d  by Corey and U rsprung (25) by d e ­

h y d ra t io n  o f f r i e d e l a n o l  (XVII) w ith  hydrogen  c h lo r id e  

i n  p h en o l a t  110.

HO

XV n x v n

The l a t t e r  a u th o rs  g iv e  m .p . 186-187® , [ a ] ^  -1 2 .6  

f o r  t h e i r  p ro d u c t ,  whioh th e y  c a l l  o le a n - l3 (1 8 ) - e z ie , 

h av in g  o b ta in e d  a  p ro d u c t o f  s im i l a r  c o n s ta n ts  by a o id  

i s o m é r i s a t io n  o f  o le a n -1 2 - e n e . D u t ie r ,  J e g e r  and 

R uzioka (24) have a l s o  r e p o r te d  t h a t  t r e a tm e n t o f
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f r i e d e l - 2 -ene (X V III) w ith  f r e s h l y  fu sed  z in o  c h lo r id e  

i n  a o e t io  a o id  u n d er r e f lu x  y ie ld e d  a  p ro d u c t ,  m .p . 

183-184® , [ a ] ^  -18®, w hioh th e y  o a l l  o l e a n - l3 ( 1 8 ) - e n e .

In  view  o f th e  work d e s c r ib e d  i n  t h i s  s e c t i o n ,  the 

p ro d u c ts  o b ta in e d  by Corey and U reprung (25) and by D utli 

e t  a l . (84) m ust s im i l a r l y  be e q u i l ib r iu m  m ix tu re s  o f  

(V II I )  and ( I I I )  i n  d i f f e r e n t  p r o p o r t io n s .
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M eltin g  p o in t s  were d e te rm in ed  u s in g  a s ta n d a rd  N .F .L . 

th e rm o m eter.

S p e c i f ic  r o t a t i o n s  w ere d e te rm in ed  in  ch lo ro fo rm  s o lu t io n  

in  a 1 dm. tu b e  a t  room te m p e ra tu re .

C o lou r r e a c t io n s  w ith  t e t r a n i t r o a e th a n o  were done in  

c h lo ro fo rm  s o lu t io n .

U l t r a v i o l e t  a b s o rp tio n  s p e c t r a  were m easured in  a b s o lu te  

e th a n o l  s o lu t io n  w ith  a  Uni cam Sy.500 sp e c tro p h o to ra e te r , 

and (4 ) deno ted  m o le c u la r  e x t in c t io n  c o e f f i c i e n t .

F o r ch rom atography , a lum ina (Broekmann G race I - I I )  was use  

" S ta b i l i s e d  a c e t i c  aoid®  d e n o te s  a c e t i c  a c id  %rhleh has bee 

r e f lu x e d  o v e r  and d i s t i l l e d  from  chrom ic a n h y d rid e . The 

p h ra se  th e  u s u a l  w ay” im p lie s^  i n  g e n e r a l ,  d i l u t i o n  

w ith  w a te r ,  e x t r a c t io n  w ith  e t h e r ,  w ashing s u c c e s s iv e ly  

w ith  aqueous sodium h y d ro x id e , w a te r ,  d i l u t e  h y d ro cK lo rio  

a c id ,  aqueous sodium hydrogen c a rb o n a te ,  fo llo w ed  fay 

d ry in g  o f  th e  e th e r e a l  e x t r a c t  o v er anhydrous sodium 

s u lp h a te ,  f i l t r a t i o n  and e v a p o ra t io n  to  d ry n e ss  under 

red u ced  p r e s s u r e .

The m ic ro a n a ly se s  were c a r r ie d  o a t  by Mr. Wm. M cCorkindal 

th e  u l t r a v i o l e t  s p e c t r a l  m easu res w its  w ere by M isses , F. 

Adams, N.Caramando and S.M acKenzie u nder th e  d i r e c t i o n  o f  

D r. A .C.Syrse, th e  R oyal T e c h n ic a l C o lle g e , G lasgow, and 

th e  i n f r a - r e d  s p e c t r a  w ere d e te rm in ed  by D r. G. S g l in to n ,  

M an ch este r, to  whom a r e  due b e s t  th a n k s .
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5 18a i 9 P-Trim e t h y l -1 Qa-a o v u rs a - l 2 :1 4 - d ie n e , 

( 1 - q -Amyracliene ) .  -  a )  A s o lu t io n  o f  a -a m y rin  ( u r e -  

- l2 - a n - 3 P - o l )  (m .p . 176-178® , 2 .0  £•}  in  n o e t ic  a c id

(20 0 . 0 . )  waa r e f lu x e d  f o r  4 h o u r#  w ith  h y d r io d io  a c id
8

(8  0 . 0 . ) .  W ater waa th e n  added and th e  m ix tu re  e x t r a o te i  

w ith  e t h e r ,  waahod w ith  aqueous sodium  th io a u lp h a te  and 

vioxked up in  th e  u s u a l  w ay. The p ro d u c t was c r y s t a l l i s e i  

from  o h lo ro fo rm -m etha^ io l to  g iv e  6 % 8a % 9 p - t  rim e th y l  -1 Ou -  

- n o v u r s a - l2 i l4 - d ie n e  (1 -a -a m y ra d ie n e )  a s  lo n g  p l a t e s  

(900 m g .) , m .p . 195-196® , [ a ] ^  -110® ( £ , 3 . 5 ) .  I t  g iv e s  

an  o range-brow n c o lo u r  w ith  te  t r a n i  trom e th a n e . L ig h t 

a b » o rp t lo n t  A « .^ .2 5 6 0 ,  2410 and 2600 X. ( f  « 1 3 ,0 0 0 , 

1 4 ,6 0 0  and  8 6 6 0 ).

b) A s o lu t i o n  o f  a-GKiyrin (m .p . 176-178® , 4 g . )  i n  

benzene (lOC c .o . )  was t r e a t e d  w ith  p h o sp h o ru s  p e n to x id e  

(9 g . ) ,  added p o r tio n w ia e  w ith  s h a k in g . Shaking  was con 

t in n e d  f o r  24 h o u rs  a t  room te m p e ra tu re .  The p ro d u c t ,  

worked up i n  th e  u s u a l  m anner, was d is s o lv e d  i n  l i g h t  

p e tro le u m  ( b .p .  4 0 -6 0 ° , 100 c . o . ) ,  f i l t e z e d  th ro u g h  

a lu m in a  and c r y s t a l l i s e d  from  ch lo ro fo rm -m e tlian o l to  giin 

5%8 a 1 9 p - tr im s th y l-h O a -n o v u r s a - l2 11 4 -d ie n e  (1 ,-a -am y rad ien  

a s  lo n g  p l a t e s  (1 .1  g .  ) ) m .p . 193-195® (no d e p r e s s io n ) ,  

-10©• ( 0 , 1 . 9 ) .
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F o r l - a - a n y r a d ie n e I  V e s te rb e z ^  (76) g iv e s  m .p . 195-194®, 

[» ]g  -106*) Ewen, O illam  and S p rin g  (76) g iv e  m .p . 19 3 - 

-194®, [ a ] ^  -101®. I

O x id a tio n  o f 6 1 Ba19 6 -T r im s th y l- iQ a -n o v u ra a - l 2 :1 4 -  

-d ie n e  w ith  Chromic A cid . -  (a )  A s o lu t io n  o f chromium

tz io x id e  (540 m g ., 1 .5  m o is . ) i n  90% a o e t io  a c id  (15 c . o .  

was added p o r tio n w is e  w ith  s t i r r i n g  to  a  s o lu t io n  o f 

5 16a 19p - t r i m s th y l  -1 O a-n o v u rsa -1 2 114 -d ie n #  (1 -a  -a n y ra d ie n e  

(m .p . 1 9 4 ®C) 8 .0  g . ) i n  benzene (20 c . o . )  and s t a b i l i s e d  

g l a c i a l  a c e t i c  a o id  (60 c . o . ) ,  and th e  m ix tu re  m a in ta in ed  

a t  100® f o r  1 h r .  M ethanol was th e n  added to  d e s tro y  

e x c e s s  ch rom ic a o id  and th e  s o lu t io n  e v a p o ra te d  to  drynea 

to  g iv e  a  gummy s o l i d .  The p ro d u c t was th e n  worked up 

i n  th e  u s u a l  m anner th ro u g h  w a te r  and e t h e r .  F ive r e -  

c r y s t a l l i s a t i o n s  from  c h lo r o f  orm-me th a n o l gave 5 i8 a S 9 p - 

-  tr im s  th y l  -12 -oxo -IQ a -n o v u re  -14 -ene  a s  n e e d le s  (760 m g .) , 

m .p . 818-819® , [ a ] ^  -68® ( £ , 8 . 8 ) .  I t  g iv e s  a  ye llo w  

c o lo u r  w ith  t e t r a n i t r o m e th a n e .  L ig h t a b s o rp tio n s

8050 A. (4  "  3 ,5 0 0 ) .  The u l t r a v i o l e t  spec trum  

showed th e  p re se n c e  o f  o a . 6% o f a p -u i) s a tu ra te d  k e to n e  

Im p u r i ty , w hich  c o u ld  n o t  be removed by c r y s t a l l i s a t i o n  

o r  ch ro m a to g rap h y . ( Found: 0 ,8 4 .8 6 )  H ,11.36% .

C##H%sO r e q u i r e s !  0 ,6 4 .8 4 )  K ,11 .39% ). I n f r a - r e d



-  113 -

a b s o rp t io n  ( i n  ch lo ro fo rm  s o l u t i o n ) .  S tro n g  band a t  

1696 cm.*^

(b) Chromium t r i o x id #  ( 3 .0  g . , o a . 6 m o le .) i n

g l a c i a l  a c e t i c  a c id  s o lu t io n  ( s t a b i l i s e d ,  150 c . o . )  was

added dropw iae W ith s t i r r i n g  to  a  s o lu t io n  o f  5 t8 a i9 P -

- t r i m s t h y l -1 Oa-novuram -1 2 114-d le n e  (m .p . 194®C, 3 .0  g . )

i n  g l a c i a l  a c e t i c  a o id  ( s t a b i l i s e d ,  1 .5  1 . )  a t  100®C.,

o v e r  a  p e r io d  o f  1^  h o u rs . S t i r r i n g  was c o n tin u e d  f o r

a  f u r t h e r  5^  h o u rs  a t  100®C, and th e  s o lu t io n  was l e f t

to  s ta n d  a t  room te m p e ra tu re  o v e r n ig h t .  M ethanol was

th e n  added to  d e s tro y  e x c e s s  o f  th e  o x id a n t and th e

s o lu t io n  e v a p o ra te d  to  d ry h e s s .  W ater a n d  e t h e r  were

th e n  added and th e  p ro d u c t w orked up in  th e  u s u a l  m anner.

C r y s t a l l i s a t i o n  o f th e  r e s id u e  from  oh lo roform M oethanol

y ie ld e d  n e e d le s  (900 m g#), m .p . 8 1 6 -8 2 0 ®C, 8500 A.

(4  "  7 5 0 0 ) , whioh were d is s o lv e d  i n  b s n g e n e - l ig h t

p e tro le u m  (360 c . o . |  1%1) and ch rom atog raphed  on a lum ina

(100 g .  ) .  The p r o d u c t ,e lu te d  w iW  th e  same s o lv e n t

(600 0 . 0 . ) ,  c ry  stsG L lised fz tm  c h lo r o f  orm-me th a n o l to

g iv e  8 i8 a i9 P - t r i m e th y l - l g i l 6 -d ip x o -lO a -n o v u ra - l 4 -ene a s

n e e d le s  (320 m g .) , m .p . 8 8 4 -8 8 5 ®C, [ a ] ^  -134® ( c , 1 . 8 ) .

I t  does n o t  g iv e  a  o o lÉ u r w ith  t e  t r a n i  trom e th a n e .
#

L ig h t a h a o r p t io n t  2600 A. "  1 0 ,6 0 0 ) • (Pound*

0 ,8 1 .8 6 )  H ,10 .4](. 0 .# H * .0 . x « (iu ir« s  0 ,8 8 .8 )  H ,10 .6){).
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A ttem pted  a o id  l e a r  rangem ent o f  6 1 8 a  1 9 5  -T riise  th y l  -  

-1 2 - 0 x 0 -1 Qa-n o v u re -1 4 - e n e # -  The D Y -u u aa tu ra ted  k e to n e  

(m .p . 818-819®C, 45 m g.) was d ie s o lv e d  In  c h lo ro fo rm  

( 8  0 . 0 . )  and a o e t io  a o id  (5 c . o . ) ,  and h e a te d  a t  4 0 ®C 

f o r  1  h o u r  w ith  c o n c e n tr a te d  h y d ro c h lo r ic  a c id  ( 1  c . o . )  

The s o lu t io n  was th e n  d i l u t e d  w ith  w a te r  and e x t r a c te d  

w ith  c h lo ro fo rm  and th e  e x t r a c t  r e p e a te d ly  washed w ith  

w a te r ,  NaHCO# s o lu t io n  and d r ie d  ( h a , 3 0 . ) .  Upon ev ap o r 

a t i o n  o f  th e  s o lv e n t , a  s o l i d  r e s id u e  was o b ta in e d  whicl 

c r y s t a l l i s e d  from  o h lo ro fo zm -m eth an o l a s  n e e d le s ,  m .p . 

817-818®C. I t  gave a  y e llo w  c o lo u r  w ith  te  t r a n i  trom e thi 

The p ro d u c t gave no d e p re s s io n  in  m .p . when m ixed w ith  ' 

s t a r t i n g  m a te r ia l  and showed no a p p re c ia b le  u l t r a v i o l e t
o

a b s o rp t io n  above 8800 A.

A c tio n  o f  A lk a l i  on 6 18a 1 9 6 -T r im s th y l-1 2 - 0 x 0 -IQ a-  

-n o v u rs -1 4 -e n e . -  The 6 2 - u n s a tu r a te d  k e to n e  ( 5 t8 a t9 6 -  

- t r i m s t h y l -1 8 -o x o - lO a -n o v u rs -1 4 -e n e ) (m .p . 8 1 8 -8 1 9 *C, 

850 m g .) i n  5% m s th a n o lio  sodium  h y d ro x id e  s o lu t io n  

(800 0 . 0 . )  was r e f lu x e d  f o r  5 h o u rs .  A d d itio n  o f w a te r  

p r e c i p i t a t e d  a  s o l id  w hich was r e o x y d ta l l i s e d  from  aque 

m ethano l to  g iv e  5 : 8 a  :9 6 - tr im e  t h y l - I 2 - 0 x 0 -1 0 a -n o v u rs -13
Urt—

-en e  a s  n e e d le s ,  m .p . 165-157 ®C, d e p re s se d  upon admix tu
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w ith  A sam ple o f  th e  p ro d u c t o b ta in e d  from  th e  t r e a t ­

ment o f  l2 - o z o - l3 a - u r s e n - 3 6 - y l  a c e t a t e  w ith  h y d r lo d ic  ac 

(s e e  l a t e r ) ,  [ a ] ^  -38® ( o ,0 # 9 ) . L ig h t a b s o rp tio n s  

8600 1 .  ( f  « 8 6 0 0 ).

O x id a tio n  o f  6 » 8a *96- t r l a o t h y 1 - l 2 -o x o -1 0 » -n o v u r# -  

-1 4 -en# w ith  Chromic Amid. -  Chromium t r i o x i d e  (118 mg, 

i n  90^ a o e t io  a o id  e o lu t lo n  (6 c . c . )  wae added dropw iae 

to  n e o lu t lo n  o f  6 18n19 P - t r im # th y l -1 8 -o x o -1 0 » -n o v u re -14 

-en e  (m .p . 8 1 8 -819*0 , 884 m g.) i n  bensene  (5  o . c . )  and 

a o e t io  a o id  ( e t a b i l l e e d ,  1 .8  o .o . )  and th e  m ix tu re  heat# 

t a t  1 00"C f o r  1 h o u r . M ethanol wae added to  d e e tro y  exo# 

c rO , and  th e  s o lu t i o n  e v a p o ra te d  to  d ry n e s s ,  and worked 

up i n  th e  u s u a l  way. C r y s t a l l i s a t i o n  o f  th e  r e s id u e  

from  o h lo ro fo rm -m e th a n o l gave 5 i8 a t9 p - t r im e th y l -1 8 i l 6 -  

- d i 0 X0 -1 0 a -n o v u rs -1 4 -e n e  a s  f i n e  n e e d le s  (93  m g .) , m .p . 

8 8 0 -8 8 8 *C, [ a ]  -130* (C ,0 .8 )  u n d e p re sse d  upon ad m ix tu n

w ith  a  speoim en o f  th e  p ro d u c t o b ta in e d  by o x id a t io n  o f  

6 : 8a19 P - t r im e th y l - 1 0 a - n o v u r s a - l8 *14-d ie n e  w ith  e x c e s s  

ohrom io a o id .  L ig h t  a b so rp tio n *  X 8500 A. ( f  ■ 10

1 2 -Oxo-I3 a"4*raan-3p-arl n e e t a t e . -  (McLean, S i l v e r  

s to n e ,  and  S p rin g  ( 1 1 1 ) ) .  -  A s o lu t i o n  o f  a -e m y rin  

a o e ta to  (8 2 4 -8 8 6 * , 5 g . )  i n  g l a c i a l  a c e t i c  a o id  (860 o .
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was t r e a t e d  a t  100® w ith  a m lx tu ze  o f  hydrogen  p e ro x id e  

(loo v o l s . , 30 c . c . )  and g l e e l a l  a c e t i c  a c id  (30 o . c . )  

added dropw iae d a r in g  30 m ine , w ith  s t i r r i n g .  S t i r r i n g  

was o o n tin u e d  f o r  8 f u r t h e r  h o u rs  a t  100® when more 

hydrogen  p e ro x id e  (80  c . c . )  i n  a c e t i c  a o id  (80  o . o . ) was 

added d u r in g  15 m ine . The s o lu t io n  was m a in ta in e d  a t  

100® f o r  a  f u r t h e r  1 h r .  and th e n  d i l u t e d  w ith  w a te r  

u n t i l  f a i n t l y  o p a ls s c e n t )  a  c r y s t a l l i n e  o o l id  d e p o s ite d  

upon s ta n d in g  o v e rn ig h t  w hich was c o l l e c t e d .  A f te r  th r e  

c r y s t a l l i s a t i o n s  from  m  t h a n o l - c h lo r o f  o m , i t  gave 18 -ox 

- l3 a - u r s n n - 3 p - y 1 a c e t a te  a s  sm a ll p l a t e s ,  m .p . 808-810®, 

(no d e p r e s s io n ) ,  [ a ] ^  f  118® ( c , 1 . 9 ) .

1 8 -03^0 - l 3 u - u r e a n -56 - y l  b en ao u te  was p i'S pared  by a  

s i m i l a r  t r e a tm e n t  o f  u -am y rin  b en zo a te  (1 1 1 ) . I t  c r y ­

s t a l l i s e d  from  M  th a n o l - c h lo r o f  orm a s  n e e d le s  (52% y ie ld  

m .p . 818-219® , ♦ 130® ( c , l . l ) .

3 P » l2 -D iace to x jm rB - I g -e n e . -  A m ix tu re  o f  12 -oxo -  

-1 3 & -u raan -3 P -y l a c e t a te  (m .p . 206-210® , 1 g . )  and f r e s h  

fu s e d  sodium  a c e t a t e  ( 1 .0  g . )  was re  f lu x e d  i n  a o e t i t f  

an h y d i'id e  ( r e d i s t i l l e d ,  20 o . c . )  f o r  24 h o u rs .  Most o f  

th e  s o lv e n t  was e v a p o ra te d  and th e  re s id u e , t r e a t e d  w ith  

w a te r ,  e t h e r  and wozked up a s  u s u a l .  A f te r  3 o r y s t a l l i a
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a t io n s  from  m e th a n o l-o h lo ro fo rm , 3 p ilS * d la o e to z y u ro -  

-1 2 -eue  waa o b ta in e d  a s  n e e d le s ,  m .p # 8 5 4 -2 6 6 ” (no 

d e p re s s io n  w ith  a u th e n t io  sp e c im e n ), [ a ] ^  + 50^ ( ^ , 1 . 8 ) .

1 2 -O x o u rsan -3 6 ~ y l A o s t a ^ . -  A s o lu t io n  o f  l2 - o x o -  

- l3 w -u r s m i- s p -y l  a c e t a t e  (m .p , 8 0 8 -8 1 0 ^ , 3#0 g # ) i n  

c lilo ro l'ox 'a  (16 c . o .  ) and a o e t io  a c id  (60  o .o .  ) was 

t r e a t e d  w ith  c o n c e n t r a te d  h y d ro o h lo r ie  a o id  (3  c . o .  ) a t  

40* f o r  i t  h r#  The p r o d u c t ,  w orked up a s  u s u a l ,  c r y ­

s t a l l i s e d  from  m e th a n o l- c h lc ro fo m  to  g iv e  l2 -o x o u r s a n -  

-3 6 - y l  a o e të te  a s  p l a t e s  ( 1 .2  g . ) , m .p . 880-882* (u n -  

d e p iw sse d ) , [ a ] ^  e 13* ( o , l # 4 ) .

B18a »9 g -T r im s th y I -1 8 -o x o - lQ a -n o v u rs -1 3 -e n e . -

(a )  A s o lu t io n  o f  l2 - o x o - l3 a - u r s a n - 3 g - y l  a c e t a t e  

(m.p# 808 -8 1 0 * 0 , 8 .0  g«) i n  g l a c i a l  a c e t i c  a c id  (25 c .o # ) 

was r e f lu x e d  f o r  16 h o u rs  w ith  h y d r io d ic  a o id  (7 c . o . ; 

d , l # 7 ) . The m ix tu re  was d i l u t e d  w ith  w a te r  and  e x t r a c te d  

w ith  e t h e r ,  th e  e x t r a c t  washed w ith  sodium  th io s u lp h a te  

s o lu t i o n ,  and e v a p o ra te d .  The r e s id u e  was c r y s t a l l i s e d  

from  aqueous m eth an o l to  g iv e  6 :8 a (9 g - t r i m e th y l - l 2 -o x o -  

- lO a -n o v u rs -1 3 -en e  a s  f l a t  n e e d le s  (400 m g .) ,  m .p . 1 5 7 - 

-1 6 8 .5 * 0 , [ a ] ^  -41* ( o , 1 . 6 ) . L ig h t  a b s o r p t io n :  X

8600 I. ((" 9 ,0 0 0 ) .  (Found: 0 ,6 4 .9 1 *  H ,11 .71)(.

OeeH^sO r e q u i r e s :  0 ,8 4 .6 4 *  H ,11.39)C). I t  does n o t
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g iv e  a  c o lo u r  w ith  t e t r a a l tz o m e th a n e .

(b ) A s o lu t io n  o f  12 -o x o -1 3 a-u x ean -3 P -y 1 b en zo a te  

(m.p# 218-219*0 , 45 g . )  i n  g l a c i a l  n o e t ic  a c id  (2 1 . )  

was r e f lu x e d  f o r  16 h o u rs  w ith  h y d r io d ic  a o id  (150 o .c # * 

d |1 . 7 ) .  The m ix tu re  was c o n c e n tra to d ,  d i l u te d  w ith  

w a te r ,  and th e  p ro d u c t i s o l a t e d  a s  d es o r ib e d  in  the  

p re v io u s  e x p e r im e n t. A s o lu t io n  o f ttie  p ro d u c t in  

b e n z e n e - l ig h t  p e tro le u m  (300 o . c . j  1 :2 )  was o iirom ato- 

g raphed  on a lu m in a  (1000 g .  ) * E lu t io n  w ith  th e  same 

s o lv e n t  (4 1 . )  gave a  f r a c t i o n  w hich a f t e r  f o u r  r e -  

o r y e t a l l i e a t i o n s  from  aqueous m ethanol gave 5 :6 a i9 6 -  

- t r im e th y 1 -1 2 -o x o -1 0 a -n o v u rs -1 3 -one (1 0 .0  g . ) a s  f l a t  

n e e d le s ,  m .p .’155-157* a lo n e  o r  when mixed w ith  a  

sample o f  th e  p ro d u c t p re p a re d  in  th e  p re v io u s  ex p erim en t

[ a ] g  -3 8 "  ( £ ,1 .0 ) .  L ig h t a b s o rp t io n :  ^

( f  8 ,6 0 0 ) .

(c )  A s o lu t io n  o f 3 g :1 2 -d ia c e to x y u r s - l2 - e n e

(m .p . 204-256*0 , 1 .0  g . )  i n  g l a o i a l  a c e t i c  a c id  (15 c .o # ) 

was t r e a t e d  w ith  h y d r io d ic  a c id  (3 .5  o . c . * d ,1 .7 ) and 

th e  m ix tu re  r e f lu x e d  o v e x n ig h t. Tkio p ro d u c t was worked 

up th ro u g h  w a te r  and e t l i e r  a s  d e n o rib b d  b e f o r e .  The 

r e s id u e  (a  p a le  y e l lo w is h  gum) was th e n  d is s o lv e d  in  

l ig h t - p e t r o le u m  ( 40-60  "O  and f i l t e r e d  tkirough a  s h o r t  

column o f a lu m in a , from  w hich th e  s o l id  p ro d u c t was
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e lu te d  w ith  b e n z e n e - l ig h t  p e tro le u m  m ix tu re  (3 < 7 ) .

The p ro d u c t was o r y e t e l l i a e d  th r e e  tim e s  from  aqueous 

m ethem ol to  g iv e  5 i8 a t9 p - t r im e th y l - l2 - o x o - 1 0 a - n o v u r s - l3 -  

-ene (560 m g .) a s  f l a t  n e e d le s ,  m .p . 157-158*0 w hich was 

n o t d e p re s se d  by th e  p ro d u c t d e s c r ib e d  u n d e r  ( a ) ,  [ a ] ^  

-41* ( 0 , 1 . 0 ) .

(d) A s o lu t io n  o f  l2 -o x o -u r s a n -5 P -y l  a c e ta te  (m .p . 

280 -282*0 , 900 m g.) i n  g l a c i a l  a o e t io  a o id  (18  o .o . )  was 

t r e a t e d  w ith  h y d r io d ic  a c id  (3 .5  o .o .*  d ,1 .7 )  u n d e r  r e f l u  

f o r  16 h o u r s .  The p ro d u c t was worked up a s  d e s c r ib e d  

u n d e r ( a ) .  The re  s i  due ( a  p a le  y e l lo w is h  gum) was th e n  

d is s o lv e d  in  l i g h t  p e tro le u m  (40-60*0) and f i l t e r e d  

th ro u g h  a lu m in a  from  w hich a  s o l id  p ro d u c t (0 .2 8  g . ) was 

e lu te d  w ith  b e n z e n e - l ig h t  p e tro le u m  m ix tu re  ( 3 : 7 ) .  A fte r  

f o u r  r e c r y s t a l l l c a t i o n s  fx*om a q u e ju s  m e th a n o l, 5 :8 u :9 P -  

- t r i m e th y l -1 2 -o x o -1 0 a -n o v u rs - l3 -e n e  was o b ta in e d  a s  f l a t  

n e e d le s ,  m .p . 156-169*0 u n d e p re sse d  upon ad m ix tu re  w ith  

a  sam ple o f  th e  p ro d u c t p re p a re d  u n d e r (a )  * [a ,]^  -39*

( £ ,1 .5 ) .

0x1 d a t io n  o f  6 18a19 5 -T r im s th y l-1 2 -o x o -IQ u-n o v u rs -  

-1 3 -ene w ith  Chromlo A o id . -  Chromium t r i o x id e  ( 4 .6  g . )  

i n  90% a o e t io  a o id  s o lu t io n  (56 c . o . )  was added in  p o r t ic  

to  a  s o lu t io n  o f  5 : 8 a :9 6 - t r i m s t h y l -1 2 -o x o -1 0 a -n o v u rs -1 3 -
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-en e  (m .p . 155 -157*0 , 8 .0  g . )  i n  g l a c i a l  a c e t i c  a c id  

( s t a b i l i s e d ,  580 c . o . } ,  and th e  m ix tu re  s t i r r e d  a t  95*0 

f o r  1 h o u r . M ethanol was th e n  added and th e  s o lu t io n  

e v a p o ra te d  to  d ry n e s s ,  w a te r  and e t h e r  w ere th e n  added 

and th e  p ro d u c t w orked in  th e  u s u a l  way. The r e s id u e  

(a  r e d d is h  gum) was th e n  d is s o lv e d  in  b e n z e n e - l ig h t  

p e tro le u m  (4 0 -6 0 * , 3%7) and ch rom atog raphed  on an  alum in 

column (1 "  X 1 2 " ) i -

W t.of F rac
Volume S lu e n t  R esidue Ng

200 m l. L e n z e n e -L ig h t P e tro le u m  (3 :7 )  8 .6  g .  1 an

500 m l. B e n z e n e - L i^ t  P e tro le u m  (1 :1 )  0 .8 4  g .  4

200 m l. B en ze n e -L ig h t P e tro le u m  (1 :1 )  0 .0 9  g .  9 arv

300 m l. B en zen e-L ig h t P e tro le u m  (4 :1 )  0 .1 8  g .  16 -

F r a c t io n s  1 and 2 w ere com bined and c r y s t a l l i s e d  from  

m ethano l to  g iv e  y e llo w  n e e d le s  w h ich , upon r e p e a te d  re  

c r y s t a l l i s a t i o n  from  th e  same s o lv e n t  gave 5 :8 a :9 6 - t r i -  

m e th y l-1 2 :1 6 -d io x o -iQ u -n o v u rs -1 3 -en e  a s  f l a t  y e llo w  

n e e d le s ,  m .p . 176 -177*0 , [ a ] ^  86* ( o , 2 . 7 ) .  L ig h t
• X *

a b s o r p t io n :  X 2260 A. ( f  » 3400) and A 2760 A.max. max .
* 8000) • (F ouqcÎ  10#81%#

r e q u i r e # :  0 ,8 2 .1 3 *  H ,10.67jE).
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F r a c t io n s  4 -8  were com bine d and o r / s t a l l i s e d  from  

aqueous m eth an o l to  g iv e  o range  f l a t  n e e d le s  w hich r e ­

q u ire d  s e v e r a l  r e o r y s t a l l i s a t i o n e  from  th e  same s o lv e n t  

to  g iv e  p u re  6 > 8 a :9 6 - t r i m s t h y l -1 1 (o r  1 6 ) s l g t l b - t r i o x o -  

-iQ o -n o v u rs -1 3 -ene a s  lo n g  f l a t  o range n e e d le s ,  m .p . 

182-163*0 , [ a ] g  * 214* ( o , l . B ) .  L ig h t a b s o r p t io n :

8820 1 .  ((• -  4600) Bad. > _ _ _  8990 A. ( (• » 6 6 0 0 ). max■ max>
(Found: 0 ,7 9 .4 0 *  H ,9.93% . 0#qH#$0# r e q u i r e s :  0 ,7 9 .6 0

H ,9 .e0% ).

F r a c t io n s  9 and 10 were com bined and c z y s t a l l i s e d  t

aqueous m eth an o l to  g iv e  d ark  y e l lo w is h  n e e d le s .  A f te r

s ix  re  c ry  s  t a l l i  s a  t i  one from  th e  same s o lv e n t  was o b ta in s

6 i8 a :9 6 - t r im e th y 1 -1 2 :1 5 :1 6 ( o r  1 1 ) - t r i o x o -10a -n o v u r s -13 -e

as y e llo w -o ra n g e  n e e d le s ,  m .p . 228-230*0 , [ a ] ^  4 378*

( 0 , 0 . 9 ) .  L ig h t  a b s o r p t io n :  X 2220 A. ((- » 3500) M   ̂ max.
X jj^^^8 9 6 0  A. ( f  « 6 0 0 0 ). (Found: 0 ,7 9 .9 0 *  8 ,10 .08% .

OuqH^^Ox r e q u i r e s : 0 ,7 9 .6 0 *  H,9 .8 0 % ).

From f r a c t i o n s  1 6 -18  was o b ta in e d  a  v e ry  sm all 

q u a n t i ty  o f  c r im s o n -re d  p r is m a , m .p . 1 9 2 -1 9 4 " , a f t e r  

o x y s t a l l i s a t i o n  from  aqueous m e th a n o l, and w hich were nc 

f u r t h e r  exam ined .
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0x1 d a t io n  o f  6 > 6 a i9 6 - T r l a o th y I - l8 i l& -d io x o -1 0 a -  

-noY urg-1 3 -ene w ith  Chromic A oid . -  Ohromium t r i o x id e  

(200 m g.) i n  a o e t io  a c id  (5 o .o . )  wag added p o r tio n w ie e  

to  a  s o lu t io n  o f  b % 6a :9 6 - 1rim e t h y l -1 2 :1 6 - d i  ox o -1 0 a-n o v u r 

-1 3 -ene (m .p . 172-174*C , 120 m g .) i n  g l a c i a l  a c e t i c  a c id  

( s t a b i l i s e d ,  20 o . o . )  and th e  m ix tu re  s t i r r e d  a t  9 5 "C 

f o r  1 h o u r .  The p ro d u c t was i s o l a t e d  in  th e  m anner d e s ­

c r ib e d  in  th e  p re v io u s  G rO # -o x id a tic n  e x p e r im e n ts , d i s s ­

o lv e d  in  b e n s e n e - l ig h t  p e tro le u m  (1 :1 )  and f i l t e r e d  

th ro u g h  a  s h o r t  column o f  a lu m in a . C r y s t a l l i s a t i o n  o f t  

r e s id u e  from  aqueous m eth an o l gave 5 : 8 a % 9 6 -tr im e th y l-11 

( o r  16) : l 2 :1 5 - t r i e x o - lO a - n o v u r s - l3 - e n e  a s  f l a t  o range 

n e e d le s  (30 m g .) ,  m .p . 178-180*0 . (no d e p r e s s io n ) .

T rea tm en t o f  5 : 8a19 P-T r im s th y l-1 2 -o x o -IQ a-n o v u rs -13 

-ene w ith  A l k a l i . -  (a )  A s o lu t io n  o f  5 :B a to p - t r im th y

-1 2 - 0 X0 - lO a -n o v u rs -1 3 -ene  (m .p . 153-165*0 . 100 mg. ) i n  6 

m e th a n o lio  s o lu t io n  o f  sodium  h y d ro x id e  (100 o .o . )  was z 

f lu x e d  f o r  3 h o u rs .  The p ro d u c t was th e n  worked up i n  t  

u s u a l  way th ro u g h  w a te r  and e t h e r  to  g iv e  a  gummy r e s id e  

w hich p roduced  a  sm a ll amount o f  a  y e l lo w is h -w h ite  

am orphous s o l i d  upon tr e a tm e n t  w ith  aqueous m e th an o l. 

When th e  m o th e r - l iq u o r s  were c o n c e n t r a te d ,  f l a t  n e e d le s  

(32 m g.) were o b ta in e d ,  m .p . 144-148*C . A f te r  th r e e
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r e o r y s t a l l i s a t i o n s  from  aqueous m ethanol f l a t  n e e d le s  

were o b ta in e d ,  m .p . 165-166*0 u n d e p re sse d  by th e  s ta r t in g  

m a te r i a l .

(b ) A s o lu t io n  o f  5 : 8 a : - t r i m s t h y l -1 2 -oxo-lO u-novuri 

-1 3 -en e  (m .p . 163-166*0 . 200 m g .) i n  10% e th a n o l ic  p o t ­

ass iu m  h y d ro x id e  s o lu t io n  (160 o .o . )  was r e f lu x e d  f o r  3 

h o u rs .  The p ro d u c t ,  i s o l a t e d  i n  th e  u s u a l  w ay, o r y s t a l l ;  

from  aqueous m eth an o l a s  f l a t  y e llo w  n e e d le s  (104 m g .) , i 

165 -160*0 . w h ioh , a f t e r  3 r e o r y s t a l l i e s t i o n s  from  th e  sai 

s o lv e n t  gave f l a t  y e llo w  n e e d le s ,  m .p . 1 7 0 -1 7 2 * 0 ., [ a ] ^  +  

( g , 2 .4 ) .  L ig h t  a b s o r p t io n  I Xgiaoc. 8260 A. ( f  "  2800) and 

^ m a x .^ ^ ^  ! . ( ( * »  7 0 0 0 ) .

The p ro d u c t gave no d ep x 'sss io n  i n  m .p . when m ixed w ith  a  

speoim en o f  5 : 8a :0 p - t r im s th y l  -1 2 :1 6  -d io x o  -10a -n o v u rs -1 3 -  

-e n e .

(c )  a # p e t i t i o n  o f  th e  above e x p e rim e n t u s in g  20% 

e th a n o l io  p o ta ss iu m  h y d ro x id e  s o lu t i o n ,  gave th e  same 

r e s u l t .

H ed u c tio n  o f  5 16a:9 P-T r im s th y l-1 2 -o x o -IQa -n o v u rs -13 

-ene w ith  L ith iu m  Aluminium H y d rid e . -  A s o lu t io n  o f 

6 : 8 a :9 p - t r im # th y l -1 2 -o x o - lO a -n o v u rs -1 3 -e n e  (m .p . 154-16 6

1 .0  g . )  i n  d ry  e t h e r  (200 o .o .  ) was added dropw iae to  a  

su sp e n s io n  o f  l i th iu m  alum inium  liy d rid e  (1 .0  g .  ) i n  d ry
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e t h e r  (800 c . o # ) , th e  m ix tu re  r e f lu x e d  on th e  e te a a - b a th  

f o r  8 h e u re ,  and a llo w ed  to  e ta n d  o v e rn ig h t a t  room 

te m p e ra tu re . W ater warn th e n  o a u t io u a ly  added and th e  

p ro d u c t worked up in  th e  u s u a l  m anner. Open e v a p o ra t io n  

o f  th e  dry e th e r e a l  e x t r a c t  a  c o lo u r l e s s  g u m -so lid  mass 

(0 .6 6  g . )  was o b ta in e d ,  w hich upon c x y s t a l l i s a t i o n  from  

c h lo ro fo rm -m e th a n o l gave n e e d le s  end p rism s  m .p . 1 4 8 -1 4 6 ‘ 

A p o r t io n  o f  t h i s  p ro d u c t (500 m g.) was p u r i f i e d  by 

ch rom atography  w hereby a  f r a c t i o n  (158 m g.) was e lu te d  

w ith  b e n z e n e - l ig h t  p e tro le u m  m ix tu re  ( 1 : 1 ) .  A f te r  

s e v e r a l  r e c i y s t a l l ! s a t i o n s  from  ch lo ro fo zm -m eth an o l sm all 

p r ism s  (ch an g in g  in t o  n e e d le s  upon s ta n d in g )  w ere ob ta in #  

m .p . 1 5 5 -1 5 6 * 0 ., [ a ] ^  -77® ( £ , 8 . 0 ) .  T h is  p ro d u c t gave a  

y e llo w  c o lo u r a t io n  w ith  th e  t e t r a n i t ro m e th a n e  r e a g e n t .
o

L ig h t a b s o r p t io n :  X g,ax,8160 A. ( f  •  5 5 0 0 ) . (Found: 

0 ,8 5 .7 *  H, 11.75% . 0 , 0  r e q u i r e s :  0 ,8 4 .4 4 *  11,11.81%) 

OgQHg, 0 . )̂MeOH r e q u i r e s : 0 ,8 3 .6 5 *  H ,11 .75% ).

5 : 8a :9 P -Trim s th y l  -IQ a -n o v u ra a -1 8 :14 -d ie n e  from  th e  

P ro d u c t o f  L ith iu m  Aluminium H ydride R ed u c tio n  o f 5 :8 a :9 (  

-T r im s th y l-1 2 -o x o -IQ a-n o v u rs -1 3 - e n e . -  (a )  The m ixtur#

o b ta in e d  in  th e  p re v io u s  e x p e rim e n t by* l i th iu m  alum inium  

h y d rid e  r e d u c t io n  o f  th e  a g M in s a tu ra te d  k e to n e  (100 mg. ) 

was d is s o lv e d  in  c h lo ro fo rm  (8 o .o . )  and g l a c i a l  a o e t io
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a o id  (20  o #o . ) ,  th e n  h e a te d  on th e  a te  «un-bath f o r  2 houri

w ith  e o n o e n tra te d  h y d ro o h lo r io  a o id  (1 o . o . ) .  On cooling

a  c r y s t a l l i n e  s o l i d  s e p a r a te d ,  w hioh was c o l l e c t e d ,  wash«

and d r ie d  (60  mg. ) .  A f te r  two r e o r y s t a l l i s a t i o n e  from

c h lo ro fo rm -m e th a n o l i t  gave p l a t e s ,  m .p . 195-197*0 . whiol

w ere shown to  be 5 : 6a %9P - t r im e th y l - lO a - n o v u r s a - l8 :1 4 -d ie ;

(1 -a -a m y ra d ie n e )  (no d e p re s s io n  in  m .p .) ;  [ a ] ^  -112*

( o , 8 . 6 ) . I t  g iv e s  an  o range-b row n  c o lo u r a t io n  w ith

te  tr a n i t ro m e  th a n e .  L ig h t a b s o r p t io n :  X ^ ^ 8540, 2410
o

and 8500 A. ((• « 1 5 ,2 0 0 , 16 ,4 0 0  and 1 0 ,0 0 0 ) .

(b ) The m ix tu re  o f  a lc o h o ls  o b ta in e d  by l i th iu m  alum 

in ium  h y d r id e  r e d u c t io n  o f  th e  u p - u n s a tu r a t e d k e to n e  

(66 m g.) was t r e a t e d  w ith  p y r id id e  (8 o .o . )  and a c e t i c  

an h y d rid e  (8  o .o .  ) and h e a te d  on th e  s te a m -b a th  f o r  1 hoi 

The p r o d u c t ,  i s o l a t e d  by w orking up i n  th e  u s u a l  m anner, 

was c r y s t a l l i s e d  s e v e r a l  t im e s  from  ch lo ro fo rm -m e th an o l ' 

y i e l d  5 : 8 u :9 P - t r im e th y l - lO u -n o v u rs a -1 8 :1 4 -d ie n e  (50 m g .) 

m .p . 194 -196*0 . (u n d e p re s s e d ) I  [ a ]  -111* ( £ ,8 .2 ) .
e

L ig h t  a b a e r p t io n i  ^  2340 , 2410 w d  2600 A. ( f  ■ l3,3<max.
15 ,000  and 8 ,8 0 0 ) .

A ttem pted  r e d u c t io n  o f  5 : 6 a :9 P - t r im e t î i y l -1 2 :1 5 -diox< 

-iQq»-n o v u rs -1 5 -ene w ith  S ine in  E th a n o l. -  A s o lu t io n  o: 

5 : 6 a :9 p - tr im e th y  1 -1 2 :1 5 -d io x o - lO u -n o v u rs -1 5 -ene (m .p .
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176-176*0 . 90 m g .) in  e th a n o l  (10 c . o . )  was r e f lu x e d  w it^ 

f r e s h ly  a o t iv a te d  z in o  d u s t  ( 0 .5  g . )  f o r  5 h o u r s .  The 

s o lu t io n  was f i l t e r e d  and  e v a p o ra te d  to  g iv e  a  r e s id u e  

w hioh o r y s t a l l i s e d  from  m eth an o l to  g iv e  y e llo w  n e e d le s  

(72 m g .) , m .p . 170-173 * 0 . ,  [ a ] ^  ♦ 84" ( o , l . l ) .  The 

p ro d u c t showed no d e p re s s io n  i n  m .p . upon adm ix tu re  w ith  

th e  s t a r t i n g  m a te r i a l .

H eductlon  o f  5 18a19 B-T r in e  t h y l -1 2 11 6 -d io x o -IQ a-novu3 

-1 3 -ene w ith  Zino in  A oetio  A oid: The A lcoho l : -

(a )  A s o lu t io n  o f  6 : 8 a : 9 B - t r im e th y l-1 2 :1 6 -d io x o -lO a-n o v i 

-1 3 -en e  (m .p . 176-176*0 . 400 m g.) i n  g l a c i a l  a o e t io  a o id  

(10 0 . 0 . ) was re  f lu x e d  w ith  f r e s h l y  a c t iv a t e d  z in c  (2 .0  | 

f o r  30 m in u te s . The c o lo u r l e s s  s o lu t io n  was th e n  f i l t e r #  

o f f ,  t r e a t e d  w ith  w a te r  and e t h e r  i n  th e  u s u a l  m anner. 

Upon e v a p o ra t io n  o f th e  d ry  e t h e r e a l  e x t r a c t ,  a  p a le  

y e l lo w is h  gum was o b ta in e d  w hioh y ie ld e d  a  c ro p  o f  rhombj 

p l a t e s  (260 m g .) ,  m .p . 1 9 9 -2 0 4 * , on c r y s t a l l i s a t i o n  from  

aqueous m e th a n o l. A f te r  e i g h t  r e c r y s t a l l i s a t i o n s  from  

th e  same s o lv e n t  rhom bic p l a t e s  were o b ta in e d ,  m .p .214-21

[ a ] ^  -39® ( c ,2 .1 )  g iv in g  a  y e llo w -b ro w n  c o lo u r  w ith  te trx  

n itro m e th a n e  in  c h lo ro fo rm . L ig h t a b s o rp t io n :  A max.^^®^ 

((. •  6 0 0 0 ) . (Found: 0 ,6 1 .5 3 )  H ,I1 .04% . Ga#H##Om
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r e q u i r e s :  C ,8 1 .7 6 )  H,10.90%}* I n f r a - r e d  sp ec tru m  in

N u jo l showed hands a t  3500 and 1690 cm.

(b) The above e x p e rim e n t was r e p e a te d  in  an  atm osphez 

o f n i t r o g e n .  The p ro d u c t was i d e n t i c a l  w ith  t h a t  d e s ­

c r ib e d  ab o v e .

A c é ty la t io n  o f  th e  P ro d u c t from  Z in c -A o e tio  Aoid 

R ed u c tio n  o f  5 : 8 a :9 P- t r i m e t h y l - 1 8 :I S -d io x o -IQ a-n o v u rs -  

- l a -e n o i The A o e ta te  C«aH»«Os. -  The a lo o h o K m .p . 

81 2 -2 1 4 "C.p 70 m g.) y o b ta in e d  a s  d e s c r ib e d  in  th e  prev io i: 

e x p e rim e n t was d is s o lv e d  i n  ]^yr±âlne  (1 c . o . )  and t r e a te c  

w ith  a c e t i c  a n h y d rid e  (1 o .o . )  a t  room te m p e ra tu re  o v e r ­

n i g h t .  The r e a c t io n  m ix tu re  was th e n  d i l u t e d  w ith  w a te r , 

e x t r a c te d  w ith  e t h e r  and w orked up i n  th e  u s u a l  m anner. 

(Die r e s id u e  was c r y s t a l l i s e d  from  aqueous m ethano l to  

g iv e  n e e d le s ,  m .p . 1 3 0 -1 3 4 * 0 ., w h ioh , a f t e r  s e v e r a l  r e -  

o r y s t a l l i s a t i o n s  from  th e  same s o lv e n t ,  y ie ld e d  th e  

£ £ £ ta t£  # 0 ^ , m .p . 143—1 4 4 "C. ,  —38" ( £ ,0 .9 6 ) .

I t  g iv e s  a  f a i n t  y e lle w  c o lo u r  w ith  t e tr a n i t r o m e th a n e .  

L ig h t a b s o r p t io n :  £060 A. ( t  * 4800) # (Pound:

0 ,7 9 .7 )  H ,10.6% . C.ttÜAoOs r e q u i r e s :  0 ,7 9 .6 2 )  H ,10.44% ). 

I n f r a - r e d  spec trum  i n  N u jo l showed bands a t  1754, 1720 

and 1240 cm.~^
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O x id a tio n  o f  th e  P ro d u c t from  Z in c -A c e tic  Acid 

R ed u c tio n  o f 6 : 6 a :9 g -T r im e th y l-1 2 :1 5 -d io x o -1 0 a -n o v u re -  

-1 3 -e n e . -  A s o lu t io n  o f  th e  a lc o h o l  (m .p . 2 1 2 -214"C. 

490 m g.} , in  g l a c i a l  a c e t i c  a o id  (50 c . o . ) ,  was t r e a t e d  

w ith  ohromium t r i o x id e  (100 m g .) 1 oxygen atom) in  a  90% 

a c e t i c  a o id  s o lu t io n  (5 o . o . ) ,  and l e f t  a t  room tem p­

e r a tu r e  o v e rn ig h t  and th e n  h e a te d  on th e  s te a m -b a th  f o r  

15 m in u te s . I s o l a t i o n  o f th e  p ro d u c t in  th e  u s u a l  

m anner fo llo w e d  by th r e e  c r y s t a l l i s a t i o n s  o f  th e  r e s id u e  

from  aqueous a c e to n e  gave 5 i8 a :9 g - t r im e th y l -1 2 t 1 5 -d io x o -

- lO a -n o v u rs -1 3 -ene (125 m g .) a s  y e llo w  n e e d le s ,  m .p . and
^  #

m ixed m .p . 175-176*0 . L ig h t a b s o r p t io n :  A 2760 A.max.
« 0000).

T reatm en t o f  th e  A c e ta te  C@wH##0# w ith  A lk a l i . -  

The a c e ta te  (m .p . 1 4 3 -1 4 4 * 0 ., [ a ] ^  -38®, 250 m g.) 

o b ta in e d  by a c é t y l a t i o n  o f  th e  r e d u c t io n  p ro d u c t from  

5 : 8 a :9 B - tr im e th y l-1 2 :1 5 -d io x o -1 0 a -n o v u rs -1 3 -e n e  was 

x e f lu x e d  in  an  e th a n o l ic  p o ta ss iu m  h y d ro x id e  s o lu t io n  

(1%, 100 c . o . )  f o r  1 h o u r .  I s o l a t i o n  o f  th e  p ro d u c t i n  

th e  u s u a l  m anner, fo llo w e d  by two c r y s t a l l i s a t i o n s  from  

aqueous m eth an o l gave 5 :0 a :9 B - t r im e th y l-1 2 :1 5 -d io x o -  

- lO a -n o v u rs -1 3 -ene (136 m g.) a s  yelloW  n e e d le s ,  m .p . and 

mixed m .p , 1 7 4 -1 7 5 * 0 ., [ a ] ^  ♦ 86* ( c ,1 .3 )  •’ L i g h t  ab­

s o r p t i o n :  Max. a t  2760  A. (€.=8000) .
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T rea tm en t o f  th e  A lcoho l C#oH*#Om w ith  H y d ro c h lo r la  

A oid . -  The a lc o h o l  (m .p . 2 1 2 -2 1 4 *C ., [a]^) -3 9 * , 60 mg. 

o b ta in e d  by z in c  - a c e t i c  a o id  r e d u c t io n  o f  &i8 u t 9 B - t r i -  

m e th y l-1 2 :1 5 -d io x o -1 0 a -n o v u re -1 3 -ene  was d ie s o lv e d  i n  

ch lo ro fo rm  ( 2  o . o . )  and g l a c i a l  a o e t io  a c id  ( 1 0  c . o . )  

and t r e a t e d  w ith  c o n c e n tr a te d  h y d ro c h lo r ic  a o id  ( 2  c . c . )  

a t  1 0 0 ”C. f o r  2 h o u r s .  The p ro d u c t was i s o l a t e d  i n  th e  

u s u a l  m anner, to  g iv e  y e llo w  n e e d le s  (33 m g .) ,  m .p . 1 4 6 - 

-1 4 6 *C ., on c r y s t a l l i s a t i o n  from  aqueous m e th a n o l. F ive  

r e c z y s t a l l i s a t i o n s  from  th e  same s o lv e n t  gave th e  d ie n o n  

C^oh^oO, a s  y e llo w  n e e d le s ,  m .p . 1 5 4 -1 5 6 * 0 ., [ a ] ^  ^  18* 

( £ ,2 .2 ) .  I t  g iv e s  a  y e llo w  c o lo u r  w ith  te  t r a n i t ro m e  th a n
\  O

L ig h t a b s o r p t i o n : A 2080 and 3220 A. (^  "  6250 and 55 

(Found: 0 ,8 4 .6 3 )  H ,11.2% . 0#oH^#0 r e q u i r e s :  0 ,8 5 .2 )

H ,11 .0% ).

T rea tm en t o f  th e  A c e ta te  O#0 H##O# w ith  H y d ro c h lo ric  

A oid . -  The a c e t a t e  O@0 H@oO* (m .p . 1 4 3 -1 4 4 * 0 ., [a ]^ -3 6 *  

1 2 0  m g .) was d is s o lv e d  in  c h lo ro fo rm  ( 2  o . o . ) and a o e t io  

a c id  (15 c . c . ) th e n  h e a te d  on th e  s te a m -b a th  f o r  two 

h o u rs  w ith  c o n c e n tr a te d  h y d ro o h lo r io  a c id  (4 c . o . ) . The 

p r o d u c t ,  i s o l a t e d  i n  th e  u s u a l  m anner, was c r y s t a l l i s e d  

from  aq ueous m ethano l to  g iv e  y e llo w  n e e d le s  (40 m g .) , 

m .p . 149-151*0 . w h ich , a f t e r  s e v e r a l  r e o x y s t a l l i s a t i o n s
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gave th e  diexione Ce#H##0, m .p . 154-155*0 . (no d e p re s a io n  

[a]^ ♦le* (0,1.1).

a -Amyrin Me th an e  a u lp h o n a te  > -  To a  s o lu t io n  o f  

a -a m y rin  ( 3 .0  g . )  i n  d ry  p y r id in e  (17 o .o . )  was added 

m e th an esu lp h o n y l c h lo r id e  ( r e d i s t i l l e d ,  b .p .  163*,

1 .7  0 . 0 . )  and  th e  m ix tu re  a llo w ed  to  s ta n d  o v e rn ig h t .

The d a r k - r e d d is h  p ro d u c t was t r e a t e d  c a u t io u s ly  w ith  a  

l i t t l e  w a te r ,  th e n  p o u red  i n t o  e x c e s s  w a te r .  The gummy 

p r e c i p i t a t e ,  w hioh h a rd en ed  upon s ta n d in g  f o r  ap p ro x im at 

15 m in . , was f i l t e r e d  and w ashed w ith  w a te r  and m ethano l 

I t  was th e n  r e p e a te d ly  r e c r y s t a l l i s e d  from  m ethano l to  

g iv e  u -a m y rin  me th an e  a u lp h o n a te  a s  h ex ag o n a l p l a t e s ,  

m .p . I s o ” (deeom p. ) ,  [ a ] ^  4 7 1 . 5  ( £ , 3 . 0 ) .  F o r m esyl a -  

- a n y r in ,  R o l l e r  and H e a rs t  (77) g iv e  m .p . 116-118* . I t  

g iv e s  a  y e llo w  c o lo u r  w ith  t a t r a n i t r o m e th a n e .

T rea tm en t o f  a -Amyrin Me th an e  eu lp h o n a te  w ith

P y r id in e . -  (a )  A s o lu t io n  o f  a - a a y r in  me th an e  su lp h o n a
%

(m .p . 180* , 1 .0  g . )  i n  p y r id in e  (50 o .o . )  was re  f lu x e d  

f o r  8 h o u rs .  The s o lu t io n  was th e n  e v a p o ra te d  to  d ry n es  

u n d e r red u ced  p r e s s u r e ,  th e  r e s id u e  t r e a t e d  w ith  w a te r  

and e x t r a c t e d  w ith  b e n z e n e . The e x t r a c t  washed w ith  

w a te r ,  d r ie d  (RsgSO^ ) and e v a p o ra te d .  The r e s id u e  was
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r e p e a te d ly  r e o r y e t a l l i e e d  from  m ethano l to  g iv e  p l a t e s ,

m .p . 119-120® , [ a ] ^  472* ( o , 2 . 2 ) ,  u n d e p re sse d  by th e

s t a r t i n g  m a t e r i a l .  In  a n o th e r  e x p e r im e n t, i n  whioh th e

r e f lu x  tim e was e x te n d e d  to  6  h o u r s ,  s t a r t i n g  m a te r ia l

was a g a in  o b ta in e d .

(b ) a-A m yrin  me th a n e  su lp h o n a te  ( 1 .0  g . )  was r e f lu x e d

i n  p y r id in e  (50 c . c . )  f o r  17 h o u rs  and th e  p ro d u c t was

worked up a s  i n  (a )  to  g iv e  a  c o lo u r l e s s  gum w hioh upon

s ta n d in g  f o r  s e v e r a l  d ay s u n d e r me th a n o l-a o e  to n e , gave an

am orphous s o l i d  w h ioh , in  view  o f  i t s  i n t r a c t a b l e  n a tu re

was n o t f u r t h e r  i n v e s t i g a t e d .

(o ) u-A m yrin me th a n e  su lp h o n a te  (0 .5  g .  ) was d is s o lv e d

i n  p y r id in e  (25 o .o .  ) and th e  s o lu t i o n  re  f lu x e d  f o r  46

h o u r s ,  th e n  worked up a s  i n  (a )  to  g iv e  a  gummy re s id u e

whioh was d is s o lv e d  in  l i g h t  p e tro le u m  ( b .p .  40-60*) and

ch rom atog raphed  on a lu m in a . A f r a c t i o n  (70 m g ., 14% y ie l

was e lu t e d  w ith  l i g h t  p e tro le u m  and a f t e r  5 s r y s t a l l i s a t l

from  a c e to n e  gave 6% 10:14- t r i m e th y l -5&-n o v u rs a - 4 ( 2 3 ) t l 2 -

-d ie n e  (a -a m y ra d ie n e - IV ) ,a s  p r i s m a t ic  n e e d le s ,  m .p . 125-2

[ a ]  4 i 4 9 * ( 0 , 1 . 7 ) .  I t  g iv e s  a  y e llo w  c o lo u r  w ith  t e t r a *
D o

n itro m e th a n e . L ig h t a b s o rp t io n :A  2070 A ., (r "  3600.

(Found: C, 6 6 . 2 ) H, 11.9%# C a lc u la te d  f o r  C0 $H%0 : C , 8 6 .S

H ,11 .6% ). F o r a -a m y ra d ie n e -IV , R o l le r  and H e a rs t  (77)
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g iv e  m .p . 189-131® , [ a ] ^  4 l4 8 * .

(d) Re f lu x in g  a -a m y rin  me th a n e  su lp h o n a te  In  

p y r id in e  f o r  72 h o u rs  and f o r  6 d a y s , and w orking up a s  

d e s o r ib e d  b e f o r e ,  gave r e s p e o t i v e ly  34 and 60% y ie ld s  o f  

B11 0 114 - tr im e th y l-b £ ;-n o v u rs a -4  (23) : 12 - d ie n e .

(o) A s o lu t i o n  o f  a -a m y rin  ms th a n e  su lp h o n a te  (300 mg 

i n  p y r id in e  (30  o .o . )  was h e a te d  in  an  a u to c la v e  a t  210* 

f o r  18 h o u r s .  The p ro d u c t ,  w orked up a s  d e s o r ib e d  above 

gave a -a m y ra d ie n e -IV  (130 m g ., 43%), m .p . 119-121* , 

w hioh a f t e r  3 r e o r y e t a l l i s a t i o n s  from  aoe to n e  gave a  

p u re  s p e c iM n , m .p . 1 2 6 -1 2 7 * , [ a ] ^  4147* ( £ , 1 . 1 ) .

T rea tm en t o f  8>1011 4 -T rim s th y 1 -6 1 -n o v u rs a - 4 ( 2 3 ) :1 2 -  

-d ie n e  ( a -a m y ra d ie n e -IV) w ith  H y d ro o h lo rio  Aoid. -  A 

s o lu t io n  o f  a -a n y r a d ie n e -IV  (m .p . 124-126® , 200 m g.) in  

c h lo ro fo rm  (5 o .o . )  and g l a c i a l  a o e t io  a c id  (60 c . o . )  

was t r e a t e d  w ith  o o n c e n tra te d  h y d ro c h lo r ic  a o id  (10 o .o .  

u n d e r  r e f lu x  o v e r n ig h t .  The p x o d u o t, woxked up i n  th e  

u s u a l  way, gave a  brown gum whioh was d is s o lv e d  in  l i g h t  

p e tro le u m  (4 0 -6 0 * ) and ohrom atographed  on a lu m in a , h ig h  

p e tro le u m  e lu te d  a f r a c t i o n  (56  m g .) w hich was o r y s t a l l i  

from  m e th an o l-ch lo ro fo x m  to  g iv e  n e e d le s ,  m .p . 146 -160* . 

A f te r  5 r e o x y s t a l l i s a t i o n s  from  th e  same s o lv e n t ,  i t  

gave 5 : 8 a ;9 B - tr im e th y l-1 0 a -n o v u rs a -1 2 : 1 4 -d ie ne ( 1 - a -
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-a m y ra d ie n e ) a s  sm all f l a t  n e e d le s ,  m .p . 190-198®, 

(u n d e p re s s e d ) , [ a ] ^  -108* ( e , 0 . 8 ) . I t  g iv e s  an orange 

c o lo u r  w ith  t e t r a n i t r o m e th a n e .  L ig h t a b s o rp t io n :  

>jgg^^2340, 2410 and 2300, (- "  1 5 ,0 0 0 , 16 ,2000  and 10 ,000

T rea tm en t o f  a -a m y ra d ie n e -IT  (100 m g .) w ith  t r i ­

c h lo r o a c e t i c  a c id  (100 m g .) i n  ch lo ro fo rm  (2 c . o . ) a t  

room te m p e ra tu re , gave a  y e llo w  gum, whioh f a i l e d  to  

g iv e  a  s o l i d  a f t e r  ohzrom atography.

O zo n o ly a is  o f  8 :1 0 :1 4 - T r i a s t h y l -5 ^ -n o v u rsa - 4 (2 3 ) :1 2 -  

- d ie n e . -  A s o lu t io n  o f  u-am yra d ie  n e -IV (m .p . 1 2 4 -5 ” , OJ 

in  d ry  o h lo ro fo im  (100 c . c . )  was t r e a t e d  a t  -40* w ith  

ozone (1 .2  m o le .) .  A f te r  a t t a i n i n g  room te m p e ra tu re , th e  

m ix tu re  was s t i r r e d  w ith  z in o  d u s t (1 .5  g . )  and a c e t i c  

a c id  (25 0 . 0 . ) f o r  1 h o u r .  The f i l t e r e d  s o lu t io n  was 

washed w ith  w a te r  (3  x 250 o . o . , see  l a t e r ) ,  th e  c h lo ro ­

form  removed u n d e r re d u c e d  p r e s s u r e ,  and th e  re s id u e  

d is s o lv e d  in  l i g h t  p e tro le u m  (4 0 -6 0 °) and chrom atographed 

L ig h t p e tro le u m  (100 o . o . ) ,  e lu te d  unchanged a-axayradiene 

-IV (113 m g .) . The f r a c t i o n  (118 m g.) e lu te d  w ith  

b e n z e n e - l ig h t  p e tro le u m  ( 1 :4 ,  250 c . c . )  was r e o x y s t a l l i s e  

s ix  tim e s  from  m ethano l o r  aqueous m ethano l to  g iv e  th e  

m ethy l k e to n e , Cg^H^gO, a s  f l a t  n e e d le s  o r  hexagonal 

p l a t e s ,  m .p . 151-152* , [ a ] ^  4 1 5 9 , 5 * ( o ,0 .9 5 ) .  I t  g iv e s
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a y e llo w  c o lo u r  w ith  t e  t r a n i t ro m e  th a n e  . L ig h t

a b s o r p t io n  : ^  _ 2060 1 . ,  ^ » 4500 . (Found: 0 ,8 4 .5 5 )max.
H ,11.47% . #0 r e q u i r e e : 0 ,6 4 .8 )  H ,11 .3% ).

The w a te r  w ash in g s (ab o v e) were a d ju s te d  to  pH7 

by a d d i t io n  o f  sodium  b ic a r b o n a te ,  and th e  s o lu t io n  

d i s t i l l e d .  The f i r s t  f r a c t i o n  (150 o .o . )  was tie  a  te d  

w ith  a  c o ld  s a tu r a t e d  s o lu t io n  o f  dime done i n  w a te r  and 

th e  m ix tu re  a llo w e d  to  s ta n d  a t  0*0 o v e r n ig h t .  The s o l i d  

d e p o s i te d  was i s o l a t e d  and r e c r y s t a l l i s e d  from  aqueous 

m ethano l to  g iv e  dimedone fo rm aldehyde  a s  n e e d le s ,

(44 m g.) m .p . 188-189* (no d e p re s s io n  w ith  an a u th e n t io  

p r e p a r a t i o n ) .

A c tio n  o f H eat on a -A m yria Me th a n e  a u lp h o n a te . -  

Dry a -a m y rin  me th an e  su lp h o n a te  (m .p . 1 1 9 -1 2 0 ” , 0 .5  g . )  

was h e a te d  on th e  s tea ià .-b a th  f o r  3# h o u r s .  The dark  

red -b ro w n  m ass was th e n  ta k e n  up i n  e t h e r ,  r e p e a te d ly  

w ashed w ith  w a te r ,  d r ie d  and e v a p o ra te d .  The re s id u e  

c r y s t a l l i s e d  f  rom m e th a n o l-c h lo ro fo rm  to  g iv e  5> 8a:9B - 

- tr im e  th y l - lO a -n o v u r s a -1 2 :1 4 - d ie  n e , (1 -a-am yr a d ie n e )

(410 m g .) , a s  lo n g  p l a t e s ,  m .p . 185 -1 8 8 * , w hich a f t e r  

one c r y s t a l l i s a t i o n  gave a  pure  sp e c im e n , m .p . 1 9 4 -1 9 5 ” 

(no d e p r e s s io n ) ,  [ a ] ^  -1 1 2 ” ( o , 1 . 9 ) .  I t  g iv e s  an o range 

c o lo u r  w ith  te  t r a n i t r o m e  th a n e .
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T rea tm en t o f  a -am y rln  w ith  Me th an e  a u l phony 1 

C h lo r id e . -  To a  s o lu t i o n  o f  d ry  B -am yrin  ( 3 .0  g . )  

i n  d ry  p y r id in e  (17 o .o . )  was added me th a n e  su lp h o n y l 

c h lo r id e  ( r e d i s t i l l e d ,  b .p .  163* , 1 .7  o . o . ) .  The re d  

s o lu t io n  was a llo w e d  to  s ta n d  a t  room te m p e ra tu re  o v e r ­

n i g h t ,  t r e a t e d  w ith  a  l i t t l e  w a te r  to  d e s tro y  e x c e s s  

r e a g e n t  and th e n  p o u red  i n t o  a  la r g e  e x c e s s  o f  w a te r .

The brown gum q u ic k ly  t r a n s f orme d i n t o  a  w h ite  s o l id  whioi 

was s e p a r a te d  by f i l t e r a t i o n ,  r e p e a te d ly  washed w ith  w ate 

and d r i e d .  A s o lu t io n  o f  th e  px o d u et (2 .7 9  g . )  i n  

b e n z e n e - l ig h t  p e tro le u m  ( 1 :9 ,  100 o .o . )  was ch ro m ato ­

g ra p h e d . A f r a c t i o n  (960 m g.) e lu t e d  w ith  th e  same 

s o lv e n t ,  was g iv e n  sev en  r e o r y s t a l l i s a t i o n e  from  a c e to n e  

to  y i e l d  o le a n a - g : 1 2 -d ie n e  tB -a m y ra d ie n e -I I )  a s  f l a t  

n e e d le s ,  m .p . 1 4 6 -1 4 8 ” , [ u ] ^  4158” ( o ,S .O ) .  I t  g iv e s  a

y e llo w  c o lo u r  w ith  t e t r a n i t r o m e th a n e . L ig h t  a b s o rp t io n :  
#

) v „ ^ ,2 0 7 0  A. ((. "  4 4 0 0 ) . (Pound: 0 ,8 8 .3 5 }  R ,1 1 .8 6 )t.

C a lc u la te d  f o r  0 ,6 8 .1 6 }  H ,1 1 .S 4 ^ ) . P e r

6 - a m j r a d l e n . - I I , W in te r .t e l a  and S t e l a  (78 ) g iv e ,

B.p .  148-160® , [ a ] g  +139®.

Ire a tiB cn t o f  6 -am v rin  w ith  H io .p h o ru s  P e n to x ld e . -

(a )  p-A m ^rla (0 .6  g . ) was d is s o lv e d  In  b e n se n . (26 o .o . )  

and an  ex o eea  o f  p h o sp h o ru s  p e n to x ld e  was added w ith
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s w i r l in g .  The s o lu t io n  q u ic k ly  assum ed a  re d d is h -o ra n g e  

c o lo u r  and h a rd en ed  i n to  a  g e l .  A f te r  s ta n d in g  f o r  24 

h o u rs  a t  room te m p e ra tu re , th e  m ix tu re  was d i l u t e d  w ith  

w a te r ,  th e  l a y e r s  s e p a r a te d ,  and th e  washed benzene 

s o lu t io n  d r ie d  (RagJO*) and e v a p o ra te d . A y e llo w  gum 

whioh f a i l e d  to  g iv e  any c r y s t a l l i n e  m a te r ia l  was ob­

t a in e d .  L ig h t a b s o rp t io n :  A . . , ,  2070 and 2420 A .  ( »

4500 and 4 4 0 0 ).

(b) B-Amyrin (0 .5  g . )  in  d ry  e t h e r  (30 o .o . )  was 

shaken  w ith  phospho rus p e n to x id e  (0 .5  g . )  f o r  24 h o u rs  

and a llo w ed  to  s ta n d  a t  room te m p e ra tu re  f o r  a  f u r t h e r  

16 h o u r s .  She p ro d u c t,w o rk ed  up in  th e  u s u a l  m anner, 

gave a  gum w hioh , upon ch ro m ato g rap h y , gave m ost o f  th e  

s t a r t i n g  m a te r ia l  ( b e n z e n e -e th e r ,  1 :1 )  and a  sm a ll 

q u a n t i ty  o f  an u n o r y s t a l l i s a b l e  gum.

T rea tm en t o f  g -Amyrin w ith  H y d rio d ic  A oid. -  A 

s o lu t io n  o f  B-amyrixi (2 g . )  i n  g l a c i a l  a o e t io  a o id  

(25 0 . 0 . ) was re  f lu x e d  f o r  2 h o u rs  w ith  h y d r io d ic  a o id  

(8  0 . 0 . )  d , 1 .7 |  f r e s h ly  d i s t i l l e d  from  hypophosphorous 

a o id ) .  The m ix tu re  was th e n  d i l u t e d  w ith  w a te r ,  e x t r a o te d  

w ith  e t h e r  and th e  e x t r a c t  r e p e a te d ly  washed w ith  w a te r ,  

sodium  th io s u lp h a te  s o lu t i o n ,  sodium b ic a rb o n a te  s o lu t io n ,  

d r ie d  (Haa30«) and e v a p o ra te d  u n d e r red u ced  p r e s s u r e .  The
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r é s i d u . , 8 0 1  u n o r y s t a l l l s a b l .  gum, showed a  s in g le  maximal
O

a b s o lu t io n  a t  2070 A ., i n  th s  u l t r a v i o l e t  r é g io n .

R e p e t i t io n  o f  th e  e x p e rim e n t f o r  4 h o u rs  gave a  gum, 

th e  u l t r a v i o l e t  sp ec tru m  o f  w hioh r e v e a le d  a  maximum a t
e o

2160 A .,  and a  t r i p l e t  maximum a t  2420 , 2600 and 2560 A.

R e p e t i t io n  o f  th e  e x p e rim e n t f o r  6 h o u rs  gave a g a in

an  u n o x y s ta l l i s a b l e  gum w hich  showed a  s in g le  maximal
o

a b s o r p t io n  a t  2070 A ., i n  th e  u l t r a v i o l e t  r e g io n .

R e p e t i t io n  o f  th e  e x p e rim e n t f o r  16 h o u rs  y ie ld e d  sr 

am orphous s o l i d ,  m .p . 1 1 0 -1 4 5 * 0 ., whioh f a i l e d  to  g iv e  am 

p u re  p ro d u c t upon r e p e a te d  c r y s t a l l i s a t i o n  o r  upon chrome 

g rap h y  and was n o t  f u r t h e r  exam ined .
o

L ig h t  a b s o rp tio n s  Max. a t  2100 A.

8 :1 0 :1 4  -Trim s t h y l -5  ̂ -n o v o le  a n a - 3 ( 4 ) »12-d ie n e  ( p -  

-A n y r i le n e - I ) . -  B -A a^rin  ( 5 .0  g . )  was added p o rtio n w is#  

to  a  s u sp e n s io n  o f  p h o sp h o ru s  p e n ta c h lo r id e  (3 .2  g . )  in  

d ry  l i g h t  p e tro le u m  ( b .p .  6 0 -8 0 * 0 .,  40 o . o . ) ,  th e  m ix ture  

shaken  f o r  30 m in u te s  and f i l t e r e d .  The f i l t r a t e  was 

washed w ith  warm w a te r ,  d r ie d  (NSgSO*), e v a p o ra te d ,  and 

th e  r e s id u e  c r y s t a l l i s e d  from  a c e to n e  to  g iv e  8 :1 0 :1 4 -  

- tr im e  th y 1 -5 1 -n o v o le  a n a - 3 ( 4 ) : l2 - d ie n e  (p -a m y ra d ie n e - I ) , 

m .p . 1 6 7 -1 7 0 * 0 ., [ a ] ^  4110* ( c , 1 . 8 ) .  L ig h t a b s o r p t io n :  

'Xg^^ROBO A. ( t  ■ 9 2 0 0 ) . I t  g iv e s  a  y e llo w  c o lo u r  w itl
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t a  t r a ix i t  r o m  th a n e . ( Found: 0 ,8 8 .5 )  H ,12.0% . C a lc .

f o r  0 ,8 8 .2 )  H ,11.S% ).

F o r r i l e n e - I ,  V e e te rb e rg  (68) g iv e s  m .p . 1 7 5 -

-1 7 8 * 0 ., [ a ]  4110* ( i n  b e n z e n e ))  H uzioka , 3 i lb e m a n n
D

and F u r t e r  (70) g iv e  m .p . 1 7 3 -1 7 5 * 0 ., and Win t e  r a t e  in  

and 3 te  i n  (72) g iv e  m .p . 170-175*0 .

G ao n o ly s ia  o f 8 :1 0 :1 4 -T r im e th y l-5 k -n o v o le a n a - 3 (4 ) :1 2  

- d ie n e . -  A s o lu t io n  o f  8 :1 0 :1 4 - t r i m s t h y l -5 ^ -n o v o le a n a -  

- 3 ( 4 ) :1 2 -d ie n e  (m .p . 1 6 7 -1 7 2 * 0 ., 1 .0  g . )  i n  ch lo ro fo x m  

(200 0 . 0 . )  was t r e a t e d  a t  -4 0 * 0 . w ith  ozone (1 .2  m o i s . ) .  

A f te r  a t t a i n i n g  room te m p e ra tu re ,  th e  m ix tu re  was s t i r r e d  

w ith  s in e  d u s t  ( 3 .0  g . )  and g l a c i a l  a o e t io  a c id  (50 o .o . )  

f o r  1 h o u r . The f i l t e r e d  s o lu t io n  was waohed w ith  w a te r  

(3 X 500 0 . 0 . ,  3 oe l a t e r ) ,  th e  c h lo ro fo rm  removed u n d e r  

red u ced  p r e s s u r e ,  and th e  r e s id u e  d is s o lv e d  i n  l i g h t  

p e tro le u m  and ch ro m a to g rap h ed . L ig h t p e tro le u m  (100 o .o .  

e lu te d  unchanged  s t a r t i n g  m a te r ia l  (263 m g .) .

The f r a c t i o n  (427 m g.) e lu te d  w ith  b e n z e n e - l ig h t  p e tro le u  

( 1 :4 ,  300 Q .c .)  was r e c r y a t a l l i s e d  f i v e  tim e s  from  c h lo re  

foxm -m ethanol to  g iv e  th e  k e to n e  C^vH^gO a s  p l a t e s ,  m .p . 

1 9 2 -1 9 4 * 0 ., [ u ] ^  4215* ( £ , 2 . 7 ) .  I t  g iv e s  a  y e llo w  co lo u i 

w ith  t e tr a n i tro m e th e m e .



• 139 -

L ig h t a b s o r p t io n :  A 2060 A. ((- « 6 7 0 0 ) , (Found:sax #
0 ,8 6 .0 5 }  H ,10.83% . Qu^lUmO r e q u i r e s :  0 ,8 4 .7 5 }  H,11.00%)

The w a te r  w ash ings (above) w ere a d ju s te d  to  pH7 

by a d d i t io n  o f  sodium  hydrogen  c a r b o n a te ,  and th e  s o lu t ic  

d i s t i l l e d .  The f i r s t  f r a c t i o n  (850 c . o . )  was t r e a t e d  w it 

8 1 4 -d in i tro p h e n y lh y d ra z in e  iiy d ro o h lo r id e  s o lu t io n  to  g ive  

ao e to n e  8 :4 -d in i tro p h e n y Ih y d ra s o n e  (117 m g .) a s  lo n g  

o range b la d e s ,  m .p . 1 2 3 -1 8 5 * 0 ., w hioh was n o t  d e p re s se d  

upon ad m ix tu re  w ith  an  a u th e n t io  speoim en o f  th e  oompounc

t r e a tm e n t  o f  6 :1 0 :1 4  -Trim e th y l  -sfertiovo l e  a n a -3  ( 4 ) : 12 -  

-d ie n e  w ith  Boron T r i f l u o r i d e . -  A s o lu t io n  o f  8:10:14® 

- t r im e t) iy l -6 ^ -n o v o le a n a -3 (4) : 1 2 -d ie n e  (m .p . 1 6 7 -1 7 8 * 0 ., 

850 m g.) i n  g l a c i a l  a o e t io  a c id  (800 o.o.) was re  f lu x e d  

w ith  boron  t r i f l u o r i d e - a o o t i o  a c id  (3  o .o . )  f o r  72 h o u r s , 

The s o lu t io n  assum ed a  l i g h t  re d d ish -b ro w n  c o lo u r ,  w hich 

changed  to  deep g re e n  upon c o o l in g .  W ater and e t h e r  w en  

th e n  added  and th e  p ro d u c t ,  i s o l a t e d  i n  th e  u s u a l  m anner, 

was a  d a rk  gum w hich f a i l e d  to  g iv e  any  o r y s t a l l i n e  s o lic  

The u l t r a v i o l e t  sp ec tru m  showed i l l - d e f i n e d  maxima a t  

8130 and 2600 A.



- 140 -

d
6 11 0 :1 4 -T rim etJayIn o v o le a n -3 (6) : l 8 - d ie n e . O -  

-A iay rilen e - I I I ) . -  (a )  B-Amyria (8 .6  g . )  waa added

p o r tio n w ie e  to  a  s u sp e n s io n  o f  pho sp h o ru s p e n ta d h lo r id e  

(1 .6  g . )  i n  d ry  l i g h t  p e tro le u m  ( b .p .  6 0 -8 0 * 0 ., 15 o .o . )  

i n  a  f l a s k  f i t t e d  w ith  a  d ry in g - tu b e  w ith  c o n tin u o u s  

sh ak in g  f o r  1 h o u r . A f te r  a l l  th e  s o l i d  was in  s o lu t io n  

th e  f l a s k  was s to p p e re d  and  a llo w ed  to  s ta n d  f o r  84 houri 

The s o lu t i o n  was th e n  t r e a t e d  w ith  w a te r  and w orked up ii 

th e  u s u a l way. The d r ie d  (RagSO^) s o lu t io n  was e v a p o ra ti 

to  g iv e  a  c o lo u r l e s s  gum w hioh gave p l a t e s  (1 .1  g . ) from  

m e th a n o l-c h lo ro fo rm . A f te r  f o u r  r e c r y s t a l l i s a t i o n s  from  

th e  same s o lv e n t  8%10:14- t r im e th y ln o v o le a n a -3 ( 6 ) :1 8 -d iem  

( B -a m y r i le n e - I I I )  was o b ta in e d  a s  p l a t e s ,  m .p . 108-104*0

[ a ]  4120* ( o , l . B ) .  I t  g iv e s  a  y e llo w  o o lo u r  w ith

te  t r a n i t r o m e  th a n e . L ig h t a b s o r p t io n :  Ag^g^^2090 A.

((• -  9 0 0 0 ) .

Tor  B ""amy r i l e n e - I I I , D i e t e r l e ,  B rass  and Sohaal 

(92) g iv e  m .p . 103*0.

(b ) A m ix tu re  o f  6 :1 0 :1 4  - t r im e  th y l  -5 ̂ -n o v o le  a n a -  

- 3 ( 4 ) :1 8 -d ie n e  (m .p . 1 6 7 -1 7 8 * 0 ., 0 .6  g . ) and t r i c h l o r o ­

a c e t i c  a o id  (0 .6  g . )  was d is s o lv e d  in  d ry  c h lo ro fo rm  

(6 0 . 0 . )  and a llo w ed  to  s ta n d  a t  room, tem p era tu ee  f o r  1 

h o u r . The s o lv e n t  was th e n  removed u n d e r re d u c e d  p r e s s u
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w ith o u t h e a t in g .  The p a le  p ink  o x y s tu l l in e  s o l i d ,  

w hioh gave a  deep v i o l e t  m e lt upon h e a t in g  on th e  e te e a -  

- b a th ,  was ta k e n  up in  e t h e r ,  r e p e a te d ly  washed w ith  

w a te r ,  d r ie d  (RagSO#) and e v a p o ra te d .  The r e s id u e  c r y ­

s t a l l i s e d  from  o h lo ro foxm -m ethano l to  g iv e  B i l 0 : 1 4 - t r i -  

m e th y ln ev o lean a -3 (5 I% 1 2 -d ien e  a s  p l a t e s  (0 .1 6  g . ) ,  m .p . 

9 6 -8 7 * 0 . A f te r  s e v e r a l  r e o r y s t a l l i s a t i o n o  from  th e  same 

s o lv e n t  th e  p u re  oompound was o b ta in e d , m .p . 1 0 8 -1 0 4 * 0 ., 

(no d e p r e s s io n ) ,  [a]jp  4116” (o , 2 . 1 ) .

A ttem pted  I s o m é r is a t io n  g f  8 :1 0 :1 4 -T rim s th y In o v o le a

- 3 ( 5 ) :1 2 -d ie n e  (B-A m y rilen e- I I I ) . -  (a )  A s o lu t io n  o f

6 :1 0 :1 4 - tr im e  th y ln o v o le  a n a - 3 ( 6 ) :1 2 -d ie n e  (m .p . 100-112*0

1 .0  g . ) i n  o h lo ro fo n a  ( 5 o . c . )  and a o e t io  a o id  (20 c . c .

was t r e a t e d  w ith  c o n c e n tn s te d  h y d ro c h lo r ic  a o id  (2 c . c . )

a t  100*0 f o r  p e r io d s  o f  2 ,  4 and 6 h o u rs . A f te r  each

tr e a tm e n t ,  th e  p ro d u c t was worked up i n  th e  u s u a l  m anner

and in  a l l  c a s e s  u n c r y s t a l l i s a b l s  gums were o b ta in e d , a l

o f  w hich gave a  re d  brown o o lo u r  w ith  te  t r a n i tro m e  th a n e .

The u l t r a v i o l e t  sp ec tiu m  showed, i n  a l l  c a s e s ,  maxima a t  
• e

2070 A ., and t r i p l e t  maxima a t  2480, 8480 and 2580 A.

(b ) A s o lu t io n  o f  th e  d ien e  (aboVe) ( 0 .4  g .  ) i n  o h lo  

form  (12 c . c . )  and a c e t i c  a c id  (120 o . c . )  was le f lu x e d  

o v e rn ig h t w ith  c o n c e n tr a te d  h y d ro c h lo r ic  a o id  (80 c . c . ) .
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The p ro d u o t(  i e e l e t e d  a e  u s u a l ,  was a  y e l lo w is h  gum 

w hich  f a i l e d  to  g iv e  a n y  s o l i d ,  gave a  red -b ro w n  t e t r a -
e

a ltro m # th a n e  t e s t »  L l& ht a h e o rp t io n t  Max. a t  8070 A .,
o

and a  t r i p l e t  max. a t  8480 , 8480 and 2680 A.

(o) The gummy p ro d u c t from  th e  p re v lo u e  e x p e rim e n t e 

a g a in  t r e a t e d  w ith  o o n o e n tra te d  h y d ro o h lo r io  a o id  in  o h l 

f o m - a o e t io  a o id  s o lu t i o n ,  u n d e r  r e f lu x  f o r  84 h o u rs  w it  

f u r t h e r  a d d i t io n  o f  o o n o e n tra te d  h y d ro o h lo r io  a o id  a t  

i n t e r v a l e .  A gain an  u n o r y e ta l l i s a b le  gum was o b ta in e d ,  

and th e  u l t r a v i o l e t  sp ec tru m  re v e a le d  a  s in g le  rnaximml
o

a b s o rp t io n  a t  8070 A.

11 -O x o -o le a n "#18-e n *»36~yl A c e ta te . -  A s o lu t io n  of 

P -sm y rin  b e n so a te  (50 g . )  i n  b o i l in g  a o e t io  a o id  ( s t a b i l  

1 .5  1 . )  was t r e a t e d  w ith  a  s o lu t io n  o f  ohrom io an h y d rid e  

(50 g . )  i n  90)( a o e t io  a o id  ( s t a b i l i s e d ,  600 o .o . )  added 

dropw ise  d u r in g  1 h r .  B e f lu x in g  was o o n tin u e d  f o r  1*̂  h i 

and th e  s o lu t i o n  th e n  t r e a t e d  w ith  b o i l in g  w a te r  added 

p e r t io n w is e  w ith  s t i r r i n g  u n t i l  a  o r y s t a l l i n e  s o l id  

a p p e a re d . A f te r  s ta n d in g  o v e r n ig h t ,  \ h e  s o l i d  was o o lle  

washed and d r ie d  (IB  g . P o u r  o x y s t a l l i s a t i o n s  from  

m eth an o l o h lo ro fo rm  gave 1 1 ~ o x o -o lean ~ 1 8 -en -5 P ~ y l benaoe 

a s  p r i s m a t ic  n e e d le s ,  m .p . 869-871* (u n d e p re s s e d ) ,
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A s o la t i o n  o f  11 -o x o -o le a n -1 2 -e n -3 # -y 1 b en zo a te  

(ab o v e , 12 g . ) in  benzene (100 o . o . ) and e th a n o lio  p o t ­

assium  h y d ro x id e  (14 g . KOH, 20 o .o .  w a te r  and 830 o .o .  

e th a n o l)  was re  f lu x e d  o v e r n ig h t .  The p ro d u c t i s o l a t e d  i i  

th e  u s u a l  m anner, was a o e ty la te d  (100 o .o#  each  o f  

p y r id in e  and a o e t io  a n h y d rid e )  a t  room te m p e ra tu re  o v e r ­

n ig h t ,  worked u p , and th e  p ro d u c t o r y s t a l l i s e d  from  

m e th a n o l•c h lo ro fo rm  to  g iv e  1 1 -o x o -c le a n -1 8 -e n -3 p -y 1 

a o e ta te  a s  n e e d le s ,  m .p . 260-262* (u n d e p re s s e d ) , [n]^4^11( 

( 0 ,0 .7 4 ) .

6 * 8 :1 4 -T r im s th y l-1 1 -o x o -1 8 a -n o v o le a n a - 9 ( 1 0 ) :1 2 -  

- d ie n e . -  A s o lu t io n  o f  11 -o x o -o le a n -1 2 -e n -3 P -y l a c e t a  

(m .p . 8 6 0 -8 6 8 * 0 ., 8 .7 5  g . ) i n  g l a o i a l  a o e t io  a o id  (45 o.c 

was r e f lu x e d  o v e rn ig h t  w ith  h y d r io d io  a o id  (10 o .o . )  d , l  

Die r e s u l t a n t  s o lu t io n  was th e n  d i l u t e d  w ith  w a te r ,  e x tn  

w ith  e t h e r  and th e  e x t r a c t  r e p e a te d ly  washed w ith  sodiui 

th io s u lp h a te  s o lu t io n  and w a te r ,  d r ie d  (NSgSO*) and e v a ­

p o ra te d .  The r e s id u e  (y e llo w  gum) was th e n  d is s o lv e d  in  

l i g h t  p e tro le u m  ( b .p .  4 0 -6 0 * 0 .)  and f i l t e r e d  th ro u g h  an 

a lu m in a  colum n. tJ n o z y s ta l l ia a b le  gums were o b ta in e d  

b e fo re  and a f t e r  th e  p ro d u c t was e lu te d  w ith  benzene -  

- l i g h t  p e tro le u m  m ix tu re  (3 :2 )  to  g iv e  n e e d le s  (0 .7  g . ) ,  

m .p . 182-186* from  c h lo ro fo rm -m e th a n o l. A f te r  f o u r  r e -
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o r y s t a l l l s a t l o n a  from  th e  same s o lv e n t ,  6 :8 :1 4 - t r i m s t h y l - 

-1 1 - 0 X0 -1 8 a -n o v o le  a n a - 9 ( 1 0 ) :1 2 - d i e ne was o b ta in e d  as  

n e e d le s ,  m .p . 1 9 1 -1 9 2 * 0 ., [ a ] ^  +122® ( £ ,2 .7 ) .  I t  g iv e s  

no c o lo u r a t io n  w ith  t e t r a n i t r o m e th a n e . L ig h t a b s o rp t io n :  

Tv ^  2060, 2560 and 2870 6 ,9 0 0 , 10 ,700  and 9,30C

(Found! 0 ,8 6 .3 ;  H ,11.3% . 0,011**0 z*equlras! 0 ,8 6 .2 )

H ,1 1 .0 ^ ) .

The p ro d u c t showed no d e p re s s io n  in  m .p . when m ixed 

w ith  a specim en o f  th e  p ro d u c t o b ta in e d  by a  s im i l a r  

t r e a tm e n t  w ith  h y d r io d io  a c id  o f  1 1 -o x o -1 8 a -c le a n -1 2 -e n -  

-3 P -y l a o e ta te  (9 6 ) .

He due t i  on o f 6 :6 :1 4 -T r im e th y l-1 1 -o x o -1 8 a -novo le  a n a -  

- 9 ( 1 0 ) :1 2 - d ie ne w ith  L ith iu m  Aluminium H y d rid e . -  A 

s o lu t io n  o f 6 :8 :1 4 - t r i m e t h y l -1 1 - 0 X 0 - IB a -n o v o le a n a -9 ( 1 0 ) :1S 

-d ie n e  (m .p . 1 0 8 -1 9 0 * 0 ., 0 .7  g . )  i n  d iy  e t h e r  (200 o . o . ) 

was added dropw ise to  a  su sp e n s io n  o f l i th iu m  alum inium  

h y d rid e  (0 .7  g . )  i n  d iy  e t h e r  (200 o . o . ) ,  and th e  m ix tu re  

r e f lu x e d  f o r  2 h o u rs . The p ro d u c t was w orked up in  the  

u s u a l  m anner, and th e  r e s id u e  d is s o lv e d  in  l i g h t  p e tro le u i  

( b .p .  6 0 -8 0 * 0 .)  and chrom atographed  on an a lum ina  colum n; 

Volume. E lu e n t . W eight. F ra o tio i

300 m l. L ig h t p e tro le u m  147 mg. 1 - 6

100 m l. •• 33 mg. 7 and 1

650 m l. B e n z e n e - lig h t p e tro le u m  (1 :9  ) 464 mg. 9 - 2 1
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F ra o t io n s  1 -6  were oofflbined, and a f t e r  r e p e a te d

o r y a t a l l i a a t i o n a  from  m e th a n o l-o iilo ro fo rm , 6 t8 * 1 4 - t r i -

m e th y l-1 8 a -n o v o le a n a - 9 ( IQ ) i l a -d le n e  wae o b ta in e d  aa

m a tted  n e e d le s ,  m .p . 1 6 1 -1 6 2 * 0 ., [ a ] ^  +101* ( £ ,0 .8 6 ) .

I t  g iv e s  a  y e llo w  c o lo u r  w ith  t e  t r a n i  trom e th a n e .

L ig h t a b s o rp tio n s  A .  8060 A. ( f  "  1 0 ,6 0 0 ) .  (Foundsmax •
C ,8 0 .0 1 H, l2 .0 } ( . ^eo^^e reç^u ireas C ,8 6 .8 | H, 1 1 .8 ^ ) .

F ra o tio n a  7 and 8 were n o t  f u r t h e r  exam ined .

F r a c t io n s  9 -21  were com bined and a f t e r  s e v e ra l

o z y e t a l l i a a t i o n a  from  ch lo ro fo rm -m e th a n o l ,  6 s 8 s l4 - t r i -

m e th y l-n o v o le a n a - 9 ( 1 0 ) s l l s l 3 ( 1 8 ) - t r i e n e  was o b ta in e d  aa

n e e d le s ,  m .p . 1 3 6 -1 3 6 *C ., [ a ] ^  -400* ( o ,1 .8 ) .

I t  g iv e s  a  red -b row n  c o lo u r  w ith  t e t r a n i t r o m e th a n e .
o

L ig h t a b s o rp tio n s  A 2960 and 3060 A. (4* "  3 1 ,0(

36 ,000  and 2 5 ,4 0 0 ) .  (Founds 0 ,8 8 .9 *  H ,1 1 .7 # . 

r e q u i r e s :  0 ,8 8 .6 }  H ,1 1 .4 )0 .

The p ro d u c t was n o t d e p re s se d  in  m .p . when mixed 

w ith  a  dpecim en o f  5 s 8s 14 - t r i m  th y l-n o  v o le  a n a -9 ( 10 ) s 11s 

1 3 (1 8 )- t r i e n e  p re p a re d  by t r e a tm e n t  o f  o l e a n a - 9 ( l l ) s l 2 -  

-d ie n -3 P -o l  w ith  phospho rus p e n to x id e  in  benzene (9 6 ) .

W o lff-K ish n e r H eduction  o f  6 :8 :1 4 -T r im s th y l-1 1 -o x o -  

-1 8u-n o v o le a n a - 9 ( 1 0 ) s1 2 - d ie n e . -  The oxodiene (m .p . 

188-190* , 500 m g.) was t r e a t e d  w ith  sodium  m ethoxide
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a o lu t io n  I n  m eth an o l (from  0 .5  g .  sodium  and 25 o . c .  

m e th an o l) and h y d ra z in e  h y d ra te  (100)^, 5 o .o . )  i n  an 

a u to o la v e  a t  200* f o r  16 h o u r s .  The p ro d u c t was w orked 

up i n  th e  u s u a l  m anner to  g iv e  a  r e s id u e  w hich was d i s s ­

o lv e d  i n  l i g h t  p e tro le u m  (4 0 /6 0 * ) and oh rom atog raphed .

A f r a c t i o n  (360 m g .} ,e lu te d  w ith  l i g h t  p e tro le u m  g a v e , 

a f t e r  f i v e  r e o r y a t a l l i a a t i o n a  from  o h lu ro fo zm -fiie th an o l,

6 %6s l4 - tr im #  th y l-1 8 u -n o v o le a n a -9 (10) % 1 2 -d ie n e  aa  m a tte d  

n e e d le s ,  m .p . 160-161* (no d e p r e s s io n ) ,  [ a ] ^  + 100* 

( £ ,1 .2 ) .  I t  g iv e s  a  y e llo w  c o lo u r  w ith  t e  t r a n i  trom e th a n e .

8 i l O i l 4 -T r im e th y l- s t -noY oleR na-3(4  o r  5 ) i 9 ( l l ) : l 2 -  

- t r i e n e . -  0 1 e a n a - 9 ( l l )  t l 2 - d le n - 3 6 - o l  O - a n y r a d ie n o l - l )  

( 0 .8  g . )  was added p e r t io n w is e  t o  a  su sp e n s io n  o f  p h o s­

p h o ru s  p e n ta o h lo r id e  (0 .4 2  g . )  i n  l i g h t  p e tro le u m  ( b .p .  

6 0 -8 0 * 0 ., 25 0 . 0 . ) ,  th e  m ix tu re  shaken  u n t i l  a l l  th e  

compound h a s  p a sse d  i n t o  s o lu t i o n  (1 h o u r) and th e n  r e ­

f lu x e d  f o r  2 m in u te s . W ater was th e n  added and th e  p ro ­

d u c t m olted up  a s  u s u a l  to  g iv e  a  r e s id u e  w hich was c r y ­

s t a l l i s e d  f i v e  t im e s  from  a c e to n e  to  g iv e  8 11 0 11 4 - tr im e th j  

-6 ^ -n o v o le a n a -3 (4  o r  5 ) i 9 ( l l ) t l 2 - t r i e n e  a s  n e e d le s ,  m .p . 

1 5 0 -1 5 2 * 0 ., [ a ] ^  +356* ( o , 2 . 7 ) .  I t  g iv e s  a  deep red-brow i 

c o lo u r  w ith  t e  t r a n i  trom e th a n e . L ig h t  a b s o r p t io n :  X max.
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e
2060 and 2800 A. (*- "  8300 and 8 0 0 0 ) . (Pound: 0 ,8 8 .2 4 }

H,XX*78^. C* 0 0  ro q u iire s i  C ,66 .60}  H ,1 X .4 0 ^ ).

T rea tm en t o f  t h i s  t r i e n e  (100 mg.) i n  g l a c i a l  a c e t i c  

a o id  s o lu t i o n  (10 o . o . ) w ith  h y d r io d io  a c id  (1 o . c . } 

d | 1 .1 )  u n d e r  r e f lu x  o v e rn ig h t  y ie ld e d  a  c o lo u r l e s s  u n -  

o x y s t a l l i s a b l e  gum, th e  u l t r a v i o l e t  sp ec tru m  o f  w hich 

r e v e a le d  a  s in g le  a b s o r p t io n  maximum a t  2060 A. When 

t r e a t e d  i n  a  s i m i l a r  nm nner, o l e a n a - 9 ( l l )  i l 2 - d ie n - 3 6 - o l  

y ie ld e d  a  c o lo u r l e s s  gum w hich  f a i l e d  to  g iv e  any c r y ­

s t a l l i n e  s o l id  and w hich  e x h ib i te d  a  s i m i l a r  maximal 

a b s o r p t io n  i n  th e  u l t r a v i o l e t  r e g io n  a t  2060 A.

T rea tm en t o f 6 »1 0 :1 4 -T r im e th y l-5 1 -n o v o le a n a - 3 ( 4 ) :  

9 ( 1 1 ) :1 2 - t r i e n e  w ith  T r i c h lo r o a c e t ic  a c i d . -  a  s o lu t io n  

o f  8 :1 0 :1 4 - t r i m e th y l -6 ^M iovo leana-3 (4 )  :9 (1 1 ) % 1 2 - t r i e n e  

(m .p . 1 5 0 -1 5 2 * 0 ., 40 m g.) and t r i c h l o r o a c e t i c  a c id  (40 mg, 

i n  dry  c h lo ro fo rm  (1 o . c . )  was k e p t  a t  room te m p e ra tu re  

f o r  1 h o u r a f t e r  w hich th e  s o lv e n t  was e v a p o ra te d  u n d e r 

red u ced  p reasu x ^  w ith o u t h e a t in g .  The p in k  gummy re s id u e  

was th e n  ta k e n  up i n  e t h e r  and woiiced up i n  tbm u s u a l  

m anner to  g iv e  n e e d le s  (25 m g .) ,  m .p . 1 2 0 -1 2 3 * 0 ., from  

aqueous a c e to n e .  A f te r  tw o f u r t h e r  r e c r y s t a l l i s a t i o n s  

from  th e  same s o lv e n t ,  5 :6 s l4 - t r lm e th y l - n o v o le a n a - 9 ( l0 ) > 

111< 1 3 (1 8 )- t r i e n e  was o b ta in e d  a s  n e e d le s ,  m .p . 133-134*0.
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(no d e p r e s s i o n ) ,  [ n ] ^  -388* ( £ , 0 . 6 0 ) .

T rea tm en t o f  O le a n a - 1 1 i 1 3 ( 1 8 ) - d l e n - 3 5 - o l  w ith  

Phosphorus P e n to z id e . -  A m ix tu re  o f  o l e a a a - l l s l 3 ( 1 6 ) -  

- d i e n - 3 6 - o l  ( 6 - a a y r a d i e n o l - I I ) (m .p . 2 26 -B87*, 0 .5  g . )  

and p h o sp h o ru s  p e n to x id e  ( l .O g . )  i n  benzene (30 o . o . )  

was shaken  f o r  84 h o u r s .  The r e s u l t a n t  o range g e l a t in o u  

mass was t r e a t e d  w i th  w a te r  a n d  benzene and worked up as 

u s u a l .  E v a p o ra t io n  o f  th e  dry  benzene e x t r a c t  gave a  

y e l lo w is h  gum which was d i s s o lv e d  i n  l i g h t  p e tro le u m  

(4 0 /6 0 * ,  50 0 . 0 . ) iuid f i l t e r e d  th ro u g h  an a lu m in a  columr 

A f r a c t i o n  (360 m g .) e l u t e d  w i th  l i g h t  p e tro le u m  was 

g iv e n  3 c r y s t a l l i s a t i o n s  from  m eth an o l to  y i e l d  6 % 8 :l4 -  

- t r i m e th y l - n o v o le a n a - 9 ( 1 0 ) :1 1 :1 3 ( 1 8 ) - t r i e n e , a s  f l a t  

n e e d l e s ,  m .p . 133-134* (no d e p r e s s i o n ) ,  [ a ] ^  -394* 

( £ , 8 . 9 ) .  I t  g iv e s  deep brown c o lo u r  w ith  te  t r a n i  trom e t^ 

L ig h t  a b s o r p t i o n :  A 8640,  8960 and 3060 A. ( f  "  3 1 ,OC

37 ,000  and 8 6 ,0 0 0 ) .

T rea tm en t o f  o le a n a - 1 1 :1 3 ( 1 8 ) - d i e n y l  a o e t a t e  (0 .5  |  

w i th  a  m ix tu re  o f  h y d r io d io  asfid ( d ,1 .7 {  2 o . o . ) and 

a o e t io  a o id  (25 o . o . )  u n d e r  r e f l u x  o v e r n ig h t ,  gave an 

u n o r y e t a l l i s a b l e  y e llo w  gu4 , A ju a x .^ ^ ^  A . , ((> ■ 10,500]
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8 :1 0 11 4 - T r im e th y l -6 L-n o v o le a n a - 3 (4 o r  6 ) # 1 1 :1 3 ( 1 8 ) -  

- t r i e n e . -  Ole a n s -11 %13(18)- d ie n - 3 P - o l  (m .p . 226 -227* ,

1 .0  £ • )  waa shaken  f o r  1 h o u r  w i th  a  eu ep en e io n  o f  p h o s ­

p h o ru s  p e n ta o h lo r id e  ( 1 .0  g . )  i n  l i g h t  p e tro le u m  ( d r y ,  

b . p .  6 0 /9 0 * ,  30 0 . 0 . ) .  A f t e r  e v o l u t io n  o f  hydrogen  

o h lo r id e  had c e a s e d ,  th e  s o l u t i o n  was f i l t e r e d ,  washed 

w i th  w a te r ,  d r i e d  (Na^üO^) and e v a p o r a te d .  The r e s id u e  

was c x y s t a l l i a e d  from  a c e to n e  to  g iv e  n e e d le s  ( 0 .6 8  g . ) , 

m .p . 1 21 -126* . A f t e r  f o u r  r e o r y s t a l l i s a t i o n s  f rcm  th e  

same s o l v e n t ,  o r  from  m e th a n o l ,  8 :1 0 :1 4 - t r i m e t h y l -6 4 -  

-n o v o le a n a -3 (4  o r  5 ) :1 1 :1 3 ( 1 8 ) - t r i e n e  was o b ta in e d  a s  

n e e d l e s ,  m .p . 1 3 0 -131* , -49* ( £ , 1 . 4 ) .  I t  g iv e s  a

dark  o range-b row n  c o lo u r  w i th  t e  t r a n i  t  roam th a n e .
#

L ig h t  a b s o r p t i o n :  Max. a t  2060 A# ((• * 8 5 0 0 ) ,  and a

t r i p l e  max. a t  8490 , 2510 and 2600 A .  ((• * 30 ,500  , 38 ,500  

and 2 1 ,0 0 0 ) .  (Found: C,8 8 .4 1 }  H ,1 1 .6 6 ^ .  G @ re  —

q u i r e s :  0 ,6 8 .6 0 }  U ,1 1 .4 0 )() .

A tteiLpted Acid I s o m é r i s a t io n  £ f  8 :1 0 :1 4  -Trim e t h y l  -  

- 5 -n o v o le a n a - 5 (4 o r  5) :1 1 :1 3 (  1 8 ) - t r i e n e . -  (a )  A

s o l u t i o n  o f  th e  3 (4  o r  5) : l l i l 3 ( 1 8 ) - t r i e n e  (m .p . 129-130*, 

140 m g .) and t r i c h l o r o a c e t i c  a c id  (140 m g .) i n  o h lo ro fo rm  

(2 0 . 0 . ) was k e p t  a t  room te m p e ra tu re  f o r  1 h o u r .  The 

s o lv e n t  was th e n  removed u n d e r  r e d u c e d  p r e s s u r e  and th e
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r e s id u e  worked i n  th e  u s u a l  m anner. The p r o d u c t ,  a f t e r  

a  few c r y s t a l l i s a t i o n s  from  m e th a n o l ,  gave n e e d le s  

(105 m g .) ,  m .p . 1 3 0 -1 3 1 ° , u n d e p re s se d  by th e  s t a r t i n g  

m a t e r i a l .

(b) A s o l u t i o n  o f  th e  t r i e n e  (100 mg.) i n  c h lo ro fo rm  

(5 0 . 0 . )  and a c e t i c  a c id  (25 o . c . )  was t r e a t e d  w ith  co n ­

c e n t r a t e d  h y d r o c h lo r ic  a c id  (6 o . o . ) on the  s te a m -b a th  f< 

1 h o u r .  Die p ro d u c t  was shown to  be the s t a r t i n g  m a te r i i  

(60)E r e c o v e r y ) .

(c )  A s o l u t i o n  o f  th e  t r i e n e  (200 m g .) i n  a o e t io  aoii 

(BO 0 . 0 . )  was r e f lu x e d  o v e r n ig h t  w i th  c o n c e n t r a te d  hydro 

c h l o r i c  a c i d  (10 o . c . ) .  The p ro d u c t  (22 m g .) i s o l a t e d  b; 

ch ro m ato g rap h y , was a g a in  s t a r t i n g  m a t e r i a l .

A ttem pted  I s o m e r i s a t io n  o f  6 » 8 :1 4 -T r im e th y l -1 8 a -  

-n o v o le a n a -9 (1 0 )# 1 2 - d i s n e . -  (a )  A s o l u t i o n  o f  6%8%l4

- tr im e th y l -1 8 & -n o v o le a n a -9 (1 0 )# 1 2 -d ie n e  (m .p . 161-162°C . 

72 mg. ) i n  o h lo ro foxm  (2 o . o . )  and g l a o i a l  a o e t io  a o id  

(25 o . c . )  was t r e a t e d  w ith  c o n c e n t r a te d  h y d ro o h lo r io  a o i  

(1 0 . 0 . )  a t  xt>om te m p e ra tu re  f o r  48 h o u r s .  The f  l u c r e  so 

g re e n  s o l u t i o n  was th e n  worked up i n  th e  u s u a l  m anner, t  

g iv e  a  r e s id u e  which was d i s s o lv e d  i n  l i g h t  p e tro leu m  

( b . p .  4 0 -6 0 * 0 .)  and f i l t e r e d  th ro u g h  a lu m in a . The r e s i d
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o r y s t a l l i s e d  f r m  o h lo ro fo rm -m e th a a o l a s  m a tte d  n e e d le s ,  

m .p. 160-161 *C. u n d e p re s se d  th e  s t a r t i n g  m a t e r i a l .

(b) The above e x p e r im e n t was r e p e a t e d ,  i n  approx im ate  

th e  same p r o p o r t i o n s ,  r e f l u x i n g  th e  m ix tu re  o v e r n ig h t .

The p r o d u c t ,  i s o l a t e d  i n  th e  u s u a l  m anner, was a  y e l lo w i i  

gum which f a i l e d  to  g iv e  any s o l i d  and which gave a  l i g h t  

red -brow n c o lo u r  w ith  t e  t r a n i  trome thane  .

L ig h t  a b s o r p t io n s  Max. a t  2070 X .  and a t r i p l e t  max. a t  

2420, 2460 and 2560 A.

(c )  The gummy r e s id u e  from  th e  above ex p e r im en t was 

f u r t h e r  t r e a t e d  w ith  o o n o e n tra te d  h y d ro c h lo r ic  a o id  i n  

a c e t i c  a o id -o h lo ro fo rm  s o l u t i o n  u n d e r  r e f l u x  f o r  24 hourc 

w ith  a d d i t i o n  o f  h y d ro c h lo r ic  a o id  a t  i n t e r v a l s .  Again 

an u n c r y s t a l l i s a b l e  gum was o b ta in e d ,  the  u l t r a v i o l e t
o

spec trum  o f  w hich r e v e a le d  a  s in g le  maximum a t  2150 A.

18-O x o -o leaaan - g g - y l  B e n so a te . -  A s o l u t i o n  o f  P - 

-azqyrin b en zo a te  (20 g . )  i n  e t h y l  a o e t a t e  ( 1 .4  1 . )  was 

t r e a t e d  a t  6 0 -65°  w i th  a  m ix tu re  o f  hydrogen  pa ro x ld e  

(100 v o l a . , 100 0 . 0 . ) and fo rm ic  a c id  (96)£, 600 o . c . )  adc 

dropw ise d u r in g  2 h r .  w i th  s t i r r i n g .  S t i r r i n g  was th en  

o o n tin u e d  f o r  4 h r . , a t  th e  end o f  which p e r io d ,  ab o u t 

h a l f  th e  s o lv e n t  was removed by d i s t i l l a t i o n  and th e  

re m a in d e r  a l lo w ed  to  s ta n d  o v e r n ig h t .  The o r y s t a l l i n e
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s o l i d  d e p o s i t e d  was o o l l e c t e d  and o r y s t a l l i s e d  tw ice  

from  a c e to n e  to  g iv e  l8 - o x o - o le a n a n - 5 6 - y l  benzo a te  a s  

g l i s t e n i n g  p l a t e s  (12 g # ) ,  m .p . 855-858° (no d e p r e s s io n ) ,  

( c , 0 . 9 ) .

5 18o>#95- T r ia s  th y l  - l 2 -o x o - 1 0 a i l 8 ^ -n o v o le a n - l 3 - e n e . -

H ydriod io  a o id  (4 o . o . , d ,  1 .7 )  was added to  a  s o l u t i o n  of

18-0X0-o le a n a n -3 P -y 1 b e n z o a te  (m .p . 8 5 5 -2 5 8 * 0 .,  1 .0  g . )  i r

a o e t io  a c i d  (20 o . o . ) ,  th e  m ix tu re  re  f lu x e d  f o r  16 h o u r s ,

d i l u t e d  w i th  w a te r ,  and e x t r a o t e d  w i th  e t h e r .  The e x t r a o i

was r e p e a t e d ly  washed w i th  sodium th i o s u l p h a t e  s o l u t i o n ,

sodium hydrogen  c a rb o n a te  s o l u t i o n  and w a te r ,  d r i e d  (Ha^SC

and e v a p o r a te d .  The o rude  p ro d u c t  (0 .3 6  g . , m .p . 155 -159 '

was o r y s t a l l i s e d  t h r e e  t im e s  f ro m  aqueous m ethano l to  g ive

5 18a : 95 -trim o  th y l  -12 -oxo -iQo. -18%-nov ole an - l3 -ene as lo n g

p l a t e s ,  m .p . 1 7 1 -1 7 8 * 0 . ,  [ a ] ^  -32* ( £ , 2 . 5 ) .  I t  does n o t

g iv e  a  o o lo u r  w i th  t e  t r a n i  trome th a n e .

L ig h t  a b s o r p t i o n : A  2060 and 2600 Â. ( f  « 3800 andmax .
9 7 0 0 ) .  (Found: 0 ,8 4 .5 4 }  H,11.66)G. G.»H#mO r e q u i r e s

0 ,8 4 .8 4 }  H ,11.40)(> .

5 : Ba:9 P- T r im s th y l - IQ a -16  ̂ -n o v o le a n a - l 8 :1 4 - d i e n e . -  

A s o l u t i o n  o f  5 : 6 a :9P- t r i m e t h y l - l8 -o x o - lO a -18 -n o v o le a n -  

- l3 - e n e  (m .p . 1 6 6 -1 6 6 * 0 .,  1 .0  g . )  i n  d ry  e t h e r  (200 o . o . )
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was added dropw ise to  a  su sp e n s io n  o f  l i t h i u m  alum inium  

h y d r id e  ( 1 .0  g . )  i n  d ry  e t h e r  (800 o . o .  ) and th e  m ix tu re  

r e f lu x e d  f o r  2 h o u r s .  The p ro d u c t  (680 m g .) ,  i s o l a t e d  i n  

th e  u s u a l  way, gave a y e l lo w  o o lo u r  w ith  t e  t r a n i  trom e than#
o

and e x h i b i t e d  u l t r a v i o l e t  l i g h t  a b s o r p t io n  a t  2150 A.

A p o r t i o n  o f  th e  p ro d u c t  (100 m g .) i n  a  s o l u t i o n  o f

c h lo ro fo rm  (3 c . c . )  and g l a d i a l  a o e t io  a c id  (25 o . o . )  was

t r e a t e d  w ith  c o n c e n t r a te d  h y d ro c h lo r ic  mold (2 o . o . )  and

th e  m ix tu re  h e a te d  on th e  s te a m -b a th  f o r  30 m in u te s .

On c o o l in g ,  a  c r y s t a l l i n e  s o l i d  d e p o s i te d  which was oolle<

and r e c r y e t a l l i a e d  from  ch lo ro fo zm -m eth an o l to  g iv e  5 1 8asi

- t r i m e t h y l - iQ a -1 8 t -n o v o le o n a - l 2 :1 4 -d ien e  (75 mg.) a s  need]

m .p . 1 6 5 -1 5 6 * 0 .,  [ a ] ^  -83* ( o , 2 . 5 ) .  I t  g iv e s  an o ra n g e -

brown o o lo u r  w i th  t e  t r a n i  trom e th a n e .

L ig h t  a b s o rp t io n s  X 2340 ( s h o u ld e r ) ,  2410 and 2490max.
(o h o u ld e r)  Jt. ( (• ■ 1 5 ,0 0 0 ,  16 ,000  tn û  1 0 ,7 0 0 ) .

(Founds C ,88 .09{ H ,11.74)(. r e q u i r e s #  0 ,8 8 .1 6 }

H,11.84)C).

5 s 8a: 9 p -Trime t h y l - 1 2 115 - d i o x o -IQa s 18t.-aovD lean- l5 -e n i

(a )  Chromium t r i o x i d e  (0 .6  g . )  i n  90)K a c e t i c  a c id  (7 o .c  

was added p e r t io n w is e  to  a  s o l u t i o n  o f  5 s 8 a %9g - t r i m s t h y l -  

-1 2 -0X0- 1 0 :1 8 ^ -n o v o le a n - l3 -e n e  (m.p. 1 6 8 -1 7 0 * 0 .,  1 .0  g . )  

i n  a o e t io  a o id  (72 o . c . ) ,  and the  m ix tu re  s t i r r e d  on th e
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s  t e  a m - b a t h  f o r  1 h o u r .  M e t h a n o l  w as  t h e n  a d d e d  and  t h e  

s o l u t i o n  e v a p o r a t e d  u n d e r  r e d u c e d  p r e s s u r e .  W ater  w as  

t h e n  a d d e d  and  t h e  m i x t u r e  e x t r a c t e d  w i t h  e t h e r  and  

w o rk ed  up i n  t h e  u s u a l  m a n n e r .  The p r o d u c t  w a s  d i s s o l v e d  

i n  b e n z e n e - l i g h t  p e t r o l e u m  ( 3 : 7 )  and  c h r o m a t o g r a p h e d  on  

a l u m i n a .  E l u t i o n  w i t h  t h e  same s o l v e n t  m i x t u r e  ( 2 0 0  c . c .  

y i e l d e d  a  s o l i d  ( 6 0 0  m g . ) ,  m . p .  1 3 9 - 1 4 3 * 0 .  A f t e r  f o u r  

r e c r y s t a l l i s a t i o n s  f r o m  a q u e o u s  m e t h a n o l ,  i t  g a v e  6 : 8 a : 9 g  

- t r i m e t h y l - 1 2 : 1 5 - d i o x o - l O a : 1 8 ^ - n o v o l e a n - l 3 - e n e  a s  y e l l o w  

n e e d l e s ,  m . p .  1 4 5 - 1 4 6 * 0 . ,  - 8 * ,  - 7 °  ( c , 2 . 2 ,  1 . 9 ) .  I t

d o e s  n o t  g i v e  a  c o l o u r  w i t h  t e  t r a n i  trom e t h a n e .

L i g h t  a b s o r p t i o n :  and 2 7 8 0  ! . ( ( •  = 3 1 0 0  and  8C

(F o u n d :  0 , 8 2 . 2 7 ;  H ,1 0 .7 4 % .  O^oH^sOg r e q u i r e s :  0 , 8 2 . 1 3 ;

H ,1 0 . 5 7 j f )  .

From t h e  c h r o m a t o g r a p h y  c o lu m n  w a s  a l s o  e l u t e d  a  s m a l l  

q u a n t i t y  ( 4 1  mg . )  o f  an  a m o rp h o u s  o r a n g e  s o l i d  w h i c h  d i e  

n o t  g i v e  a n y  s a t i s f a c t o r i l y  c r y s t a l l i n e  m a t e r i a l  and was  

n o t  f u r t h e r  e x a m i n e d .

( b )  A s o l u t i o n  o f  5 : 8 a : 9 p - t r i m e t h y l - 1 2 - o x o - l O u : 1 8 ^ -  

- n o v o l e a n - l 3 - e n e  ( m . p .  1 6 8 - 1 7 0 * 0 . ,  1 2 0  mg . )  i n  1 0 ^  

e t h a n o l i o  p o t a s s i u m  h y d r o x i d e  ( 1 0 0  c . c . )  w a s  re  f l u x e d  

f o r  2 h o u r s .  The r e a c t i o n  m i x t u r e  w a s  t h e n  w o r k ed  up i n  

t h e  u s u a l  m a n n er  and  t h e  e t h e r e a l  e x t r a c t  d r i e d  (NagSO *)
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and e v a p o ra te d  to  g iv e  a  y e l lo w  s o l i d  (70 m g .) ,  m .p . 

138-142*0 . A f t e r  f o u r  r e o x y e t a l l i e a t i o n s f r o m  aqueous 

me t h a n o l , 6 # Bu s 9 p - t r i m  t h y l  -12 # 15 - d i  oxo -10a -18  ̂ -novo l e  an -  

- l3 - e n e  was o b ta in e d  a s  y e l lo w  n e e d l e s ,  m .p . 145-146*

(no d e p r e s s i o n ) ,  [ a ] ^  -7* ( o , 2 . 4 ) .

L ig h t  a b s o r p t i o n :  8820 and 2770 A. ((► ■ 3 ,800  and

7 ,7 0 0 ) .

l l -Oxo-1 8 a - o l e a n -1 2 -e n -3 P -y l  A o e ta te . -  A s o l u t i o n  

o f  1 1 - 0 X 0 - o l e a n -1 2 - e n - 3 p - y l  b e n z o a te  (m .p . 269-871* , 30 g  

i n  e t h a n o l io  p o ta ss iu m  h y d ro x id e  (16)(, 2 .4  1 . )  was r e ­

f lu x e d  f o r  62 h r .  The brown s o l u t i o n  was th e n  c o n c e n t r â t  

to  h a l f  b u lk ,  d i l u t e d  w i th  h o t  w a te r  (1 1 . )  and a llow ed  

to  s ta n d  o v e r n ig h t ,  w hereby a c r y s t a l l i n e  s o l i d  d e p o s i t e d  

w hich was c o l l e c t e d  and d r i e d  (26 g . ) ,  T h is  p ro d u c t  was 

th e n  a o e t y l a t e d  (120 o . c .  p y r id in e  and BO o . c .  a c e t i c  

a n h y d r id e )  on th e  s te a m -b a th  f o r  1 h r . , and worked up 

a s  u s u a l ,  t o  g iv e  l l - o x o - 1 6 a - o l e a n - 1 2 - e n - 3 p - y l  a o e t a t e  

(1 1 .6  g .  ) a s  sm a l l  p r ism s  from  me th a n o l -o h lo ro fo rm ,  m .p . 

870-272* (no d e p r e s s i o n ) ,  +73® ( o , 2 . 6 ) .

lB a -0 l e a n - l 8 - e n - 3 P - y l  A c e ta t e . -  A s o l u t i o n  o f  1 1 -  

- o x o - 1 8 a -o le a n -1 8 -e n -3 P -y l  a c e t a t e  (m .p . 270-272®, 11 .6  g 

i n  s t a b i l i s e d  a c e t i c  a c id  (1 .5  1 . )  was added to  a  su sp en s
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o f  f r e s h l y  re d u ced  p la t in u m  (from  4 .5  g .  o f  PtOü) i n  

a o e t io  a o id  (500 o . c . )  and shaken  w i th  hydrogen  f o r  78 

h o u r s .  The p r o d u c t ,  i s o l a t e d  i n  th e  u s u a l  way, was 

o r y s t a l l i s e d  from  me th a n o l -o h lo ro fo rm  to  g iv e  l e a - o l e a n -  

- lS - e n - 3 P - y l  a c e t a t e  a s  p l a t e s  (7 g . ) ,  m .p . 237-239® 

(u n d e p r e s s e d ) ,  [ u ] ^  +51" ( o , 8 . 6 ) .

1 2 -Oxq-1 8 a - o le a n a n -35 - y l  A c e ta t e . -  A s o l u t i o n  o f  

18a- c l e a n -1 2 - e n -3P-y 1 a c e t a t e  (m .p . 237-239®, 7 .0  g .  ) i n  

e t h y l  a c e t a t e  (500 o . o . ) was t r e a t e d ,  a t  6 0 -6 0 " ,  w ith  a  

m ix tu re  o f  hydrogen  p e ro x id e  (30)(, 30 o . o . )  and fo rm ic  

a o id  (98%, 100 0 .0 . )  added dropwise d u r in g  1 h r .  w ith  

s t i r r i n g .  S t i r r i n g  was c o n t in u e d ,  a t  5 0 -6 0 " ,  f o r  fu r th e ;  

6 h r # , and th e  s o l u t i o n  c o n c e n t r a t e d  to  a  sm a ll  h u lk .

The s o l i d  s e p a r a te d  was o o l l e c t e d  ( 2 .3  g . )  and o r y s t a l l i  

4 t im e s  from  m e t^ ian o l-c h lo ro fo rm  t o  g iv e  1 2 -oxo-1 8 a -  

- o le a n a n - 3 6 - y l  a o e t a t e  a s  p r i s m a t i c  n e e d l e s ,  m .p . 287-28 

( u n d e p r e s s e d ) , [ a ] ^  **74" ( £ , 2 . 8 ) .

A c tio n  o f  H ydriod io  Acid on 1 2 -o x o -1 8 a - o le a n a n -3 5 -  

- y l  A o e ta te . -  H y d rio d io  a o id  (4 o . o . , d ,  1 .7 )  was adde 

t o  a  s o l u t i o n  o f  l2 - o x o - 1 8 a - o le a n a n - 3 6 - y l  a c e t a t e  (m .p . 

2 8 7 -2 8 8 " C . , 1 .0  g . )  i n  g l a c i a l  a o e t io  a o id  (20 c . c . )  and 

th e  m ix tu re  r e f lu x e d  o v e r n ig h t .  The p ro d u c t  was th en
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worked up i n  th e  u s u a l  manner t o  g iv e  a  r e s id u e  which

was d i s s o lv e d  i n  l i g h t  p e tro le u m  ( b . p .  4 0 -60"C .)  and

ch rom atog raphed  on a lu m in a . B e n z e n e - l ig h t  p e tro le u m

( 1 : 9 ,  lOQ 0 . 0 . )  e l u t e d  a  f r a c t i o n  (166 mg.) w hich was

c r y s t a l l i s e d  from  ohloroform -m e th a n o l  t o  g iv e  6 :1 0 * 1 4 -

- 1 rim e t h y l  -12 -ox o -1 6a -no v o le  a n -3 (4  o r  6) -ene  a s  lo n g

p l a t e s ,  m.p» 1 8 1 -1 8 2 * 0 .,  [ a ] ^  +50* ( o , 2 . 5 ) .  I t  g iv e s

a  y e l lo w  c o l o u r  w i th  t e t r a n i t r o m e th a n e .
#

l i g h t  a b s o r p t i o n :  8100 A« ((• ~ 6800) « (Found:' msüa.
0 ,8 4 .9 6 )  H ,11.56% . C«tH««0 r e q u i r e s *  0 ,8 4 .8 4 )  H,11.40%

E l u t io n  w i th  th e  same s o lv e n t  (400 o . o . )  and b en zen e -  

- l i g h t  p e tro le u m  (3 * 7 , 60 o . c . )  gave a  m ix tu re  (267 mg.) 

F u r th e r  e l u t i o n  w i th  b e n z e n e - l i g h t  p e tro le u m  (3 * 7 , 200 o 

y i e ld e d  a  s o l i d  (106 m g .) ,  whioh w a s  o z y s t a l l i s e d  from  

o h lo ro fo rm -m e th an o l to  g iv e  6*6*14- t r im e  t h y l -1 2 -o x o -10^* 

l 8 a -n o v o le a n - 9 ( 1 1 ) -ene  u s  n e e d l e s ,  m .p . 2 4 7 -2 4 8 * 0 .,

[ a ] ^  +99" ( £ , 0 . 8 9 ) .  I t  g iv e s  no c o l o u r a t i o n  w ith  te  t r a ­

n i  trom e th a n e  .

L ig h t  a b s o r p t i o n :  2440 A. ( f  » 1 1 ,2 0 0 ) .  (Found*

0 ,8 5 .0 6 )  H ,11.57%. CmoH^.O r e q u i r e s *  0 ,8 4 .8 4 )  H,11.40%)

Lit^iium Aluminium H ydride h e d u c t io n  o f  6*8*14- 

- Trime t h y l -1 2 -o x o -10 *16a-n o v o le a n - 9 ( l l ) - e n e , fo l lo w e d  

by D e h y d ra t io n . -  A s o l u t i o n  o f  6*8*14- t r i m e t h y l -1 2 -o3
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- I 0 ^ i l 8 a - n o v o l e a n - 9 ( l l ) - e n e  (m .p . 2 4 2 -2 4 4 * 0 .,  55 mg.) i n  

dzy e t h e r  (50 o . o . )  wae added t o  a  aaap e n a io n  o f  l i t h i u m  

alum inium  h y d r id e  (100 mg.) i n  d ry  e t h e r  (50 o . c . )  and 

th e  m ix tu re  r e f lu x e d  f o r  2 h o u r s .  The p r o d u c t ,  i s o l a t e d  

by w ork ing  up i n  th e  u s u a l  m anner, wae a  gum whioh e x ­

h i b i t e d  a  maximal a b s o r p t io n  i n  th e  u l t r a v i o l e t  l i g h t  

a t  2060 A. A s o l u t i o n  o f  th e  r e s id u e  i n  a o e t io  a n h y d r id e  

(20 c . c . ) ,  c o n t a in in g  f r e s h l y  fu s e d  sodium a c e t a t e  (100 m 

was r e f l u x e d  f o r  2 h o u r s .  The r e s u l t a n t  s o l u t i o n  was 

e v a p o ra te d  u n d e r  red u ced  p r e s s u r e ,  w a te r  added and e x t ra o  

ed w i th  e t h e r .  The e t h e r e a l  e x t r a c t ,  washed w ith  w a te r  

and d r i e d  (Nag3 0 ^ ) ,  g a v e ,  upon e v a p o r a t io n ,  a  r e s id u e  

whioh c r y s t a l l i s e d  from c h lo ro fo rm  -me th a n o l  (30 m g .) ,  

m .p . 167-169*0 . F ou r r e o r y s t a l l i s a t i o n s  from th e  same 

s o lv e n t  gave S *8*14- t r i m e t h y l -9^%lOk-n o v o le a n a - l l % l 3 ( 1 8 ) ■ 

-d ie n e  o r  6*8*14- t r i m e t h y l -1 8 a -n o v o le a n a -9 (1 0 )* 1 1 -d ie n e  

a s  p l a t e s ,  m .p . 1 7 6 -1 7 9 * 0 .,  [ u ] ^  +30* ( £ , 0 . 5 ) .  I t  

g iv e s  a  d a rk  brown c o lo u r  w i th  t e  t r a n i  trom e th an e  •

L ig h t  a b s o rp t io n *  2450 ( s h o u l d e r ) ,  2620 and 2600

( s h o u ld e r )  A. ((- « 24 ,600  , 2 7 ,0 0 0  and 2 0 ,0 0 0 ) .

(Found* 0 ,8 8 .0 7 1 H ,l2 . l6 % . Cqd^ o r e q u i r e s *  0 ,6 6 .1 6 )  

U,1I.64%).
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A tte m p te d  Rea r r a n g e m e n t  o f  8 :1 0 * 1 4 - T r im e th y l -1 2 -ox 

-1 8 a -n o v o le a n -3 (4  o r  6 ) -ene  w i th  A lk a l i  and A oid# -  (a  

A s o l u t i o n  o f  B * 1 0 :1 4 - t r im e th y l- l2 -o x o -1 6 a H a o v o le a n -  

-3 (4  o r  5 } -ene  (m .p . 1 7 7 -1 7 9 * 0 .,  170 m g .) i n  6% e th a n o l  

s o l u t i o n  o f  p o taaa iu m  h y d ro x id e  (100 o . o . )  was r e f lu x e d  

f o r  1 h o u r .  The a o l u t i o n  was th en  d i l u t e d  w i th  w a te r ,  

e x t r a o t e d  w i th  e t h e r  and worked up i n  th e  u s u a l  m anner. 

The p ro d u c t  o r y a t a l l i a e d  from  o h lo ro fo rm H o eth an o l aa  

lo n g  p l a t e s  (160 m g .) m .p . 165-170*0 . w hioh , upon repee  

o z y e tS L ll ia a t io n  from  th e  same s o l v e n t ,  gave th e  s t a r t i n  

m a t e r i a l ,  m .p . and mixed m .p .  1 8 0 -1 8 1 * 0 .,  [ a ] ^  +49* (jol

(b) Die uno on ju g a te  d "enone " le c o v e re d  from th e  pre 

v io u s  e x p e r im e n t was d i s s o lv e d  i n  a  m ix tu re  o f  oon o en ti 

h y d ro o h lo r io  a o id  (2 o . o . ) ,  o h lo ro fo rm  (4 o . c . ) ,  and 

g l a o i a l  a c e t i c  a c id  (20 c . c . )  and th e  s o l u t i o n  h e a te d  c 

th e  s team  b a th  f o r  1 h o u r .  The p r o d u c t ,  i s o l a t e d  i n  tt. 

u s u a l  m anner, was shown to  be th e  s t a r t i n g  m a t e r i a l .

(o) A s o l u t i o n  o f  8 :1 0 * 1 4 - tr im s th y l-1 2 -o x o -1 8 a -n o v c  

-3 (4  o r  5 } -ene (m .p . 1 7 7 -1 7 9 * 0 .,  150 mg.) i n  a c e t i c  acJ 

(20 c . c . )  was r e f lu x e d  w ith  h y d r io d io  a c id  (4 c . c . )  d , l  

o v e r n ig h t .  The p r o d u c t ,  i s o l a t e d  i n  th e  u s u a l  ÿ a n n e r  j 

a  p o o r  y i e l d ,  was a g a in  th e  s t a r t i n g  m a t e r i a l .
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3 -O x q -o le a n -1 2 -e n e . -  A a o l u t i o n  o f  P -am yrin  (o lea i 

- l2 - e n - 3 B - o l )  (5 g « } i n  a o e t io  a c id  ( a t a b i l i a e d ,  250 o .c  

and benzene (30 c . c . )  was t r e a t e d  w i th  a  s o l u t i o n  o f  

c h ro n ic  a n h y d r id e  (0 .9  g . ) i n  90% a c e t i c  a c id  ( a t a b i l i e e  

27 0 . 0 . )  a t  room te m p e ra tu re  o v e r n ig h t .  The p r o d u c t ,  

i s o l a t e d  i n  th e  u s u a l  way, c r y s t a l l i s e d  from  m e th a n o l-
i '

-C h lo ro fo rm  to  g iv e  3 - o x o - o le a n -1 2 -ene  a s  n e e d l e s ,  m .p . 

1 7 8 -180* , [ a ] ^  +112* ( o ,  3 . 2 ) .

V e s te r u e r g  (75) g i v e s ,  m .p . 178-180* . H uzicka and 

Wirz (112) g i v e ,  m .p . 168* , [ a ] ^  +106*.

C le a n -1 2 - e n e . -  A m ix tu re  o f  3 - o x o - o le a n -1 2 - e ne 

(B -am yrenone) (m .p . 1 7 7 -1 7 9 " ,  l . O g . ) ,  sodium m ethoxide 

a o l u t i o n  i n  m e thano l (from  1 g .  sodium and 50 c . c .  m etha 

end h y d ra z in e  h y d ra te  (100%, 10 c . c . )  was h e a te d  a t  200* 

i n  an a u to c la v e  f o r  18 h o u r s .  The p r o d u c t ,  worked up i n  

th e  u s u a l  m anner, a f t e r  t h r e e  c r y s t a l l i s a t i o n s  from  meth 

-o h lo ro fo rm , gave o le a n -1 2 -ene (B -a m y re n e -II )  a s  n e e d le s  

(0 .7 1  g . ) , m .p . 1 6 0 -161* , [ a ] ^  +94* ( o , 1 . 9 ) .  I t  g iv e s  a 

y e llo w  o o lo u r  w i th  t e t r a n i t r o m e th a n e .

L ig h t  a b s o rp t io n *  2070 A. ( f  « 3 1 0 0 ) .  F o r  B-amyren

- I I ,  W in te r  s t e i n  and S t e i n  (72) g iv e  m .p . 162*, [ u ] ^  +94
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18o>-0 1 e a n - l2 -a n -3 B -Q l .  -  A s o l u t i o n  o f  l 8 a - o I s a n -  

-1 2 -e n -3 B -y l  a o e t a t e  (m .p . 237-259* , 1 g . )  i n  d ry  e t h e r  

(400 0 . 0 . )  was r e f l a t e d  w i th  l i t h i u m  alum inium  h y d r id e  

(1 g . ) f o r  20 m in. The p r o d u c t ,  i s o l a t e d  i n  th e  u s u a l  

m anner, was c x y s t a l l i a e d  from  m ethanol to  g ig e  1 6 a -o le a n -  

- l2 - e n - 3 B - o l  a s  f i b r o u s  n e e d le s  ( 0 .6  g . ) ,  m .p . 211-212®, 

+46* ( 0 , 8 . 2 ) .

A lla n  and S pring  (60) g iv e  m .p . 8 l3 - 2 l4 * ,  [ u ] ^  +50*.

a -Oxo-1 8 a - o l e a n -1 2 - e n e . -  Chromic an h y d rid e  ( 0 .8  g . ) 

was added p o r t io n w is e  to  p y r id in e  (p u re  r e d i s t i l l e d ,  8 o .c  

w ith  o c c a s io n a l  c o o l in g ,  and th e  m ix tu re  v ig o r o u s ly  shaken 

u n t i l  a  d e p o s i t  o f  th e  y e llo w  c h ro m ic -a c id -p y r id in e  oomple 

formed a  th i c k  s l u r r y .  To t h i s ,  was added a  s o l u t i o n  o f  

1 6 - a - o le a n -1 2 -e n -3 B -o l  (m .p . 211-812* , 0 .8  g . )  i n  p y r id in e  

(6  o . c . )  and th e  m ix tu re  a l lo w ed  to  s ta n d  a t  room tem p­

e r a t u r e  f o r  18 h o u r s . The r e s u l t a n t  th i c k  su sp e n s io n  was 

th e n  f i l t e r e d  and th e  f i l t r a t e  worked i n  th e  u s u a l  manner, 

The p ro d u c t  was o r y s t a l l i s e d  f i v e  t im es  from  me t h a n o l -  

-c h lo ro fo rm  to  g iv e  a -oxo - l 6 a - c l e a n -1 2 -ene (0 .4 8  g . )  a s  

p l a t e s ,  m .p . 209-810* , [ a ] ^  +60*. I t  g iv e s  a  y e llo w  o o lo i

w i th  t e t r a n i t r o m e th a n e .
_ «

L ig h t  a b s o rp t io n *  ^  2060 A .,  V » 3600. (Bound:m ax.
0 ,8 4 .4 8 }  H ,11.68)}. r « q u i r « . t  0 ,8 4 .8 4 }  8 ,1 1 .3 9 )0 .
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18a -O le an -18 - e n e . -  A m ix tu re  o f  5 -o x o -1 8 a -o le  a n -  

-1 8 -ene  (m .p . 807-809* , 460 m g .) ,  sodium m ethoxide (from  

460 mg. sodium and 86 c . c .  m ethano l)  and h y d ra z in e  hydrat# 

(100%, 6 0 . 0 . ) was h e a te d  a t  800* i n  an a u to c la v e  f o r  18 

h o u r s .  The p ro d u c t  was worked up a s  u s u a l  t o  g iv e  a  

r e s i d u e ,  w hich a f t e r  6 r e o r y s t a l l i s a t i o n s  from  m e th an o l-  

-c h lo ro fo rm  gave 1 8 a - o le a n -1 8 -ene (810 m g .) a s  p l a t e s ,  

m .p. 166-188* , [ a ] ^  +57* ( £ , 3 . 5 ) .  I t  g iv e s  a  ye llow  ooloi 

w ith  te  t i a n i  trome th a n e .
o

L ig h t  a b s o r p t io n ! 'X  8070 A. (» "  8600. (Found* C,B7.7.
HiaX .

H ,l8 .87% . C.gH.o r e q u i r e s *  0 ,8 7 .7 3 )  H ,l8 .8 7 % ).

Luoeol H y d ro c h lo r id e . -  [ o f .  Hal s a i l ,  Jones  and 

M eakins ( 9 9 ) ] .  -  l i r j  e th a n o l  (800 o . c . )  w hich had been 

s a t u r a t e d  w ith  dry  hydrogen  o h lo r id e  g a s  a t  0 * , was added 

to  a  s o l u t i o n  o f  lu p e o l  (10 g . ) i n  dry  e th a n o l  (600 c . o . )  

and th e  m ix tu re  a llo w ed  to  s ta n d  a t  room te m p e ra tu re  f o r  

6 d a y s .  The m ix tu re  was th en  t r e a t e d  w ith  w a te r ,  e x t r a c t  

w i th  o h lo ro fo rm  and th e  e x t r a c t  washed w ith  sodium b i ­

c a rb o n a te  s o l u t i o n  and w a te r ,  d r i e d  (Ha*30*) and e v a p o ra t  

C r y s t a l l i s a t i o n  o f  the  r e s id u e  from  e th a n o l  gave lu p e o l  

h y d ro c h lo r id e  ( 4 .0  g . )  a s  f i b r o u s  n e e d le s ,  m .p . 204-806* , 

(d eo o m p .) , [ a ] ^  -30* ( £ , 8 . 1 ) .

H a l s a i l  £ t  a l .  g iv e  m .p . 811-818* , [ a ]  -31 o.
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O le a n - l8 - e n - 3 B -y 1 A o e ta te  ( G eim anloyl A o e ta te )•  -  

A s o l u t i o n  o f  lu p e o l  h y à ro o h lo r id e  (m .p . 204-806®, 2 .6  g 

i n  a o e t i o  a n h y d r id e  (60 c . o . )  was r e f l u x e d  f o r  24 h o u r s .  

Upon c o o l in g ,  a  c r y s t a l l i n e  s o l i d  d e p o s i t e d  whioh was 

o o l l e c t e d ,  d r i e d ,  and  d i s s o lv e d  i n  b e n z e n e - l ig h t  p e t r o l e  

(1 1 9 , 100 c . o . )  and ch ro m a to g rap h ed . The main f r a c t i o n ,  

(1 .7  g . ) ,  e l u t e d  w i th  th e  same s o l v e n t ,  was c r y s t a l l i s e d  

from  e th a n o l-o h lo ro fo z m  to  g iv e  o le  a n -1 8 -e n -3 g -y 1 a o e t a t  

(g e rm a n ic y l  a c e t a t e ) ,  a s  p l a t e s , m . p .  276-277* , [ a ] ^  +18. 

( 0 , 2 . 3 ) .

H a l s a i l  e t  a l .  (69) g iv e  m .p . 2 7 9 -2 8 0 * 0 .,  [ a ] ^  +18"

0 1 ean -1 8 -e n -3 B -o l  ( G erm an io o l) .  -  A s o l u t i o n  o f  o l 

-1 8 -e n -3 B -y l  a o e t a t e  (m .p . 276-277 *, 1 .1  g . )  i n  dry  e th e  

(500 c . c . )  was t r e a t e d  w i th  l i t h i u m  alum inium  h y d r id e  

( 1 .0  g . )  and th e  su sp e n s io n  r e f lu x e d  f o r  10 m in u te s .  Th 

p r o d u c t ,  worked up a s  u s u a l ,  g a v e ,  on c r y s t a l l i s a t i o n  f % 

m e th a n o l ,  o le a n -1 6 -e n -3 B -o l  (g e rm a n io o l)  ( 0 .9  g . )  a s  f i r  

n e e d l e s ,  m .p . 1 7 7 -1 7 8 * , [ a ] ^  +6* ( £ , 3 . 0 8 ) .

H a l s a i l  e t  a l .  (99) g iv e  m .p . 1 8 0 -181* , [ n ] ^  +7*.

3 -Oxq- o le a n -1 8 - e n e . -  A s o l u t i o n  o f  o le a n - IB - e n -3f 

- o l  (m .p . 177-176* , 680 mg.) i n  a c e t i c  a o id  (110 o . o . )  

and o h lo ro fo rm  (27 o . o . )  was added to  a  s o l u t i o n  o f  ohrc
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an h y d rid e  (250 mg. ) i n  96% w e  t i c  a o id  (20 c . o . )  and th e  

m ix tu re  k e p t  a t  room te m p e ra tu re  f o r  2 day e . Exoess 

m ethanol wae th e n  added and the  p ro d u c t  woxked up ae u s u a l  

th e  r e s i d u a l  p r o d u c t ,  a f t e r  e v a p o r a t io n ,  was d is s o lv e d  

i n  l i n ^ t  p e t r o l  (4 0 -6 0 * , 80 c . c . )  and chrom atographed 

u s in g  benzene - l i g h t  p e t r o l  m ix tu re  (3*7) to  e l u t e  th e  

p ro d u c t  (410 m g .) .  Three r e o r y s t a l l i s a t i o n s  from  

m e th a n o l-o h lo ro fo rm  gave 3 -o x o -o leem -18-ene  a s  l u s t r o u s  

p l a t e s ,  m .p . 183-184* , [ a ] ^  +36® ( o , 2 . 3 ) .

H a l s a i l  e t  a l .  (99) g iv e  m .p. 188-190* , +37*.

O laan -1 8 -ene ( Gerroanioene) . -  A m ix tu re  o f  3 -o x o -  

-o le a n -1 6 -e n e  (m .p . 183-164* , 240 m g . ) , sodium m ethoxide 

(from  250 mg. sodium and 15 o . o .  m ethano l)  and h y d ra z in e  

b en so a te  (100%, 3 o . c . )  was h e a te d  a t  200*, i n  an a u to ­

c la v e  f o r  16 h o u r s .  The p r o d u c t ,  i s o l a t e d  a s  u s u a l ,  was 

c r y s t a l l i s e d  f i v e  t im e s  from  m e th a n o l-o h lo ro f  orm to  g iv e  

o le a n -1 8 -e n e  (germ anioene) a s  p l a t e s ,  (0 .1 6  g .  ) ,  m .p . 

1 68-169* , [ a ] ^  +5.6* ( o , l . l ) .

Simpson (98) g iv e s  m .p . 171-173* , [ u ] ^  +3*.

Treatm e n t  o f  Ole a n -1 2 -ene , 18c,-Olean-1 2 - e n e . O lean -  

- 1 3 ( 1 6 ) -ene and O lean -1 8 -ene w i th  H y d ro c h lo r ic  A cid . -

(a) A s o l u t i o n  o f  o le a n -1 3 -ene (m .p . 158-160* , 200 m g .) 

i n  a c e t i c  a c id  (110 o . c . )  was r e f lu x e d  w i th  o o n o e n tra te d
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h y d ro o h lo r io  a c id  (44 o . c . ) f o r  16 h o u r s .  The s o l u t i o n  

was worked up i n  th s  u s u a l  manner to  g iv e  a  r e s id u e  whioh 

o r y s t a l l i s e d  from m e th w o l-c h lo ro fo rm  a s  sm a ll  b la d e s ,  

( l l O a g . ) ,  m .p . 1 6 8 -1 7 5 " . A f t e r  f o u r  f u r t h e r  r e c r y s t a l l i s  

a t i o n s  from  th e  same s o l v e n t ,  th e  "mixed c i y a t a l ” (see  

T h e o r e t ic a l  s e c t i o n  D) was o b ta in e d  a s  f l a t  n e e d le s ,  

m .p . 164-186®, [ u ] ^  -19® ( o , 1 . 0 ) .  I t  g iv e s  a  s t ro n g  

y e llo w  c o lo u r  w ith  t e t r a n i t r o m e th a n e .

(b) A a o l u t io n  o f  1 6 a - o le a n -1 2 -ene (m .p . 186-166®,

150 m g .) i n  a c e t i c  a o id  (120 o . c . ) was r e f lu x e d  o v e rn ig h t  

w i th  c o n c e n t r a te d  h y d r o c h lo r i c  a o id  (20 c . o . ) .  The p ro  du 

i s o l a t e d  a a  u s u a l , was o z y s t a l l i s e d  f o u r  t im e s  from

me th a n o l - c h lo ro fo rm  to  g iv e  th e  "mixed o z y s t a l "  a s  f l a t  

n e e d le s  (70 m g .) ,  m .p . 186-186®, [ a ] ^  -16® ( £ ,2 .3 )

I t  g iv e s  a  deep y e llo w  c o lo u r  w i th  te  t r a n i  trome th an e  and 

was u n d ep re ssed  i n  m .p . when mixed w ith  th e  p r e p a r a t io n
o

u n d er  ( a ) .  Light a b s o rp t io n *  X 2090 A. (» ** 6400.max .
(c) A m i x t u r e .of o l e a n - l 3 ( l 8 ) - e n e  (m .p . 186-167®,

100 mg.) ( k in d ly  s u p p l ie d  by Mr. G. B row nlie , t h i s  D epart 

m e n t) ,  a c e t i c  a o id  (66 c . o . )  and c o n c e n t r a te d  hydroohlorL  

a c id  (16 c . c . )  was r e f lu x e d  o v e r n ig h t .  The p ro d u c t  r e ­

q u ir e d  seven  r e c x y s t a l l i s a t i o n s  from  me th a n o l- c h lo ro fo rm  

g iv e  th e  "mixed c r y s t a l " ,  a s  f l a t  n e e d le s ,  m .p . 186-186®, 

(no d e p r e s s io n ) ,  [ a ] ^  -19.5® ( £ , 1 . 3 ) .
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(d) A s o l u t i o n  o f  o le a n -1 6 -e n s  (m.p# 167-166®, 100 mg 

I n  a c e t i c  a c id  (60 c . c . ) and o o n o e n t ra te d  h y d ro c h lo r ic  ac 

(28 o . c . )  was r e f lu x e d  o v e r n ig h t .  Upon c o o l in g  and s ta n d  

f o r  s e v e r a l  h o u r s ,  a c r y s t a l l i n e  s o l i d  d e p o s i te d  whioh we 

c o l l e c t e d  (66 m g .) and c r y s t a l l i s e d  seven  t im e s  from  meth 

-c h lo ro fo rm  to  g iv e  b l a d e s ,  m .p . 182-185®, [ n ] ^  -12.5® 

( o , 1 . 6 ) .  A f te r  f u r t h e r  f o u r  r e c ry  s t a l l i  s a t i  one from  the  

same s o l v e n t ,  th e  "mixed c r y s t a l "  was o b ta in e d  a s  b l a d e s ,  

m .p . 186-187* (no d e p r e s s i o n ) ,  [ a ] ^  -18.6® ( £ , 1 . 5 ) .  I t  

g iv e s  a  y e l lo w  o o lo u r  w i th  t e t r e n i t r c m e th a n e .

L ig h t  a b s o r p t io n :  A. « 6400.

S y n th e s is  o f  th e  "Mixed C r y s t a l " . -  A m ix tu re  o f  16 

-o le a n -1 3 -e n e  (m .p . 186-188®, [ u ] ^  +57®, 20 mg.) and o le s  

- 1 5 ( 1 8 ) -ene (m .p . 186-187®, [ u ] ^  -48®, 40 mg.) was r e ­

p e a te d ly  O r y s t a l l i s e d  from  m e th a n o l-o h lo ro fo rm  to  g iv e  th 

"mixed o r y s t a l ” (see  T h e o r e t i c a l  s e c t i o n  3) a s  b l a d e s ,  

m .p . 186-187®, [o ,]^ -21® ( 0 , 5 . 1 ) .  I t  was n o t  d e p re s s e d  1 

m .p . upon ad m ix tu re  w ith  any o f  th e  p r e p a r a t i o n s  d e s c r ib e  

above . I t  gave a y e llo w  o o lo u r  w i th  t e t r a n i t r o m e th a n e . 

L ig h t  a b s o rp t io n s  2080 A. ( t  « 6 5 0 0 ) .

When m ix tu r e s were p r e p a re d  c o n s i s t i n g  o f  p a i r s  o f  

th e  f o u r  o le a n e n e s  d e s c r ib e d  i n  th e  p re v io u s  e x p e r im e n t ,  

o th e r  th a n  l 8 a - o l e a n -1 2 -ene and o le a n - 1 5 ( 1 8 ) -ene  (ab o v e ) ,
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e i t h e r  i l l r d e f i n e d  p r o d u c ts  m e l t in g  o v e r  a  l a r g e  range 

o f  te m p e ra tu re  s e r e  o b ta in e d ,  o r  one o f  th e  componenta 

s a a  i s o l a t e d  i n  a  pure  s t a t e .
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