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An elimination reaction leading t0 imiucs was vepopbed
in 19355 by Hoimes and Ingal&gg who isolaled beusylidenc
methyiimine (II) afber fusing fhe swlpbonenmide (I) witk moipt

sotassium hydroxidos
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One heeano &D%@EGSL@& in hh@ reaction a8 a means of introducing

‘ .
oarbon-aitrogen double bonds iunto hotorooyolic &imgadtﬁ

w
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A sbudy of the 1@'1;@3:&*&1@3:@3”5 sugpested thet a successlful
elimination reaction leading to anils would yequire mild bagic
conditionsg, and the provence of alectrop-withdrawing groups on
the cerbon atom adjacent to the nitrogen abtome A preliminery
16

investigablion” proved the velidity of this forveecasts anlls

(11Lz B = Phy R' & OGH,00,+p on 004Ph) were oblained in high
yield, on treabing suwiphonomides (IV ¢ R & Phy R = f}ﬁ}i 7'.2561}2“3;

o 00uPh) with sodium methomide iwn doluous ah room temperabureg
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(131) (zv)

sulyhonanides such a8 (IV e R w Ph § AY w (}}13. o Phe) foiled,
to reacty oven with very steong basges. It renpined to demonsirzoie
the willity of the reaction in the syntheslis of ceritain novel

hetorocyelic aystonsst
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.
l. The synthesis of an azaﬁmayeﬁai

When treatod with aluminlun chloplde in chloroform ab u?&ﬁﬁ
the acld=ocbloride (V) uwnderwent a Friedelelrefis inbtramoloculan
gyelisation to give the ketone (VE)e TPreatment of the labber with
sodiva methoride in toluene vader nibtrogens gave the azatropone

(VIT) in 60% yields The bleproducts wese phenentheidone (VILII)
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omd o compormd (IX), vwhich was alse obltained fzom {VII) on
treatoment wvith sine dust and dilube acetbtic aglde Healing the

guatropone (VIE), either nlone or with lithive sluminium hydeide

W

(vIIz)

o

() (X1)

in beterahydrofuran gave phenontheidone (UIIL); the latbter wae

aleo obtalned when (IX) wae troated with palladissd obazconl



X . s . 8
in boiling vrichlorobenone .

Properties of compowmds (X) end (Vi)

Compounrd (X) Gompovnd {VIT)

Me e 94$ T MePe 26@6

Vory nale Fellow C Deep weds Iydrvoahloride, violed
Soluble in orgonic solvenbts Poorly soluble in organic solvonts
Vi 1649 o™ (in K.Be.) Vi 15905 1620 on™ (1 K0L)

2 o Amlind tropbeny thydranone Ho 244-Dinitrophenylhydrazone

S
MeDe 231F

Tho above comparison shows the pgatropone (VIT) do bo
moze polmr then the dibenszotwopone (X). Hoveover, like
ﬁ?@pﬂlﬂnﬁigg the pzatropone (VIE) wan wemarkobly mesistant b0
catolybic rodustion. One proposod, thewofowe, that structures
such as {(X1) may more accurately account for some of tho

properbies of thoe azabroponts
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2. Abtenpited synthesis of a dinzabensolropone

The proposed poute to (XV) vas as followsss

Iseg.e,?ﬁ.? T&, e?saz?
NI By, eizp -

+ (ad —> 0
T |
| Br.ﬁ:&i& o)

SDQ. 871'{7

{x1x) (x331)
/_ {(xIV)
7
Q

b

I

(%)

Condenpadion of either the freo base (RIT) oz its poiassivm sald
with 1,3-=dibromoncetone (XITL), geve the kotone {(KIV)e
Troatment of (XIV) with sodiuvm nethomide in bolucne vuder nitvogen

foiled o give (XU}, bub a highly polan red compowmd (mepe 7 360%)



o ] e
vas obbtaineds amelytical and speotwoscopic dabp suggested the
structuve {(KVI). Purthermorey treabtment of (RVIIL) with
tolueno~p=sulphonyl chlovide gove a similor wed compound believed

0 be (XVIT)y  Uhe compounds (XVI) end (XViIL) appear to be the

@ Ol . @ fg{}g - G?ﬁ?
5 - CH,
(xvi) (xviz)
T T¥11
"Z:iz; 3
ﬁ"z/
o O
(RvIIT)

firet reporled diazabensotropylivm sallss
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Je  Ablompted synthosis of S=nltropsendodsoindole

A sbudy of conditions fovouring the climingbion yeaction
sugpogted that whilat (XITX) shouwld be mesisntant bo basie abisely

(2} would veact with mild bases $0 give Senitropsevdoisoindola (KXI).

\ Gﬁﬁ
oy 33‘? o 53 & Wl
T - ﬁﬂa.ﬁ?ﬁ? y, @@2 67H?
(xrx) (xx)
02320‘ .

(Xx1)

=n

As ompected, (RIX) was wolfected by sodium methomide in
boluone, bub (XX) reacted with the bage to give a doep-blue pigunont
(mgy.')BﬁﬁQ}. This ves too insclvhle in most orgenic solvents bo
obtain meleculayr weight or nuclear mogetic resonance datay bub
$he clementary anelyson ghoved the plgment to aéﬁ%aﬁn sulphitre
A structure for the bluve pigment would 1ot be deduced bul,

apparentlys the conpound did not arise from an elimination reactlone



In addition to providing carbon-witrogen double bonds, the
alimination reaction is theorvetically applicable bto the Lformation

of new carbon-nitrogen single bondse

TR

\ \ /  _
o i @}2;{}7&? — Ia!>:~:‘si\ + 0540l

Sulphonoamiden such asg (I R = CH, oz Phy BY « X oz ﬁii%)
failed, however, +0 weacht with anion fovming compouwnls = Gege
dicthylmolonatbe - in the puesence of g variebty of baseg. loxeoves,
osaminoacobophenone derivetives (TAIV ¢ R = I, {'}HS o Gﬂg.?h)

Tadled to react introamoicomlowly, af LolloOUgiw

€. Gy ; 60, CIL, 4 ~
5 I N + 80pe G,y
WeR WeR ¥

I | |
* y 3 [ RY) »2
B0 Coll, éﬁ@g Gy I

(X%IV)
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The andls of phenyla roxan

Condensabion of phenylgliyomal with anlline in acetic acid

R ¥ .
saiu%aon; gave an anll (meps IQEQ) of vhenylglyosale The
fornel similarity betweon the azetropone {(VIL) and phenylglyosel

cig~omil (RXV) avoused amn interest in bthe auniles

5

(vII) (xxv) (XxvI)

Nw(ﬁsluenanymsulyhdnyl) phenacylaniline zIV ¢ R = Phg
RY = COLPhe ) wndorvent o mild base~catalysed slimination to give
the ciseanil (Mape El&o) of phenylglyoxal, which vag converted
on & palladiuvm catalysh into the twangesnil (XAVI: mepe 1&50).
The stereochemistyy of these compounds wes asgigned from theiw
ulbra-riolot speotrae Compared with the cige-anil, the bransesnil
ghovs a bathochromic shift (10 m/A) of the longer wave abeorpbion

band.



i 11 s
Yhon treated with hydrogen on o palladivm catalyst,
both anile wdervent an intevesting reduetive selif-condensabion
o give a tetzasvbsiituted furon ﬁa-g&g (XXV‘C&IK)} of which thors

pee several positionnl isomerd.

\ , GOFL
PhelH T Bh / ”
Hﬁ The B, CH, GOLPh
/ & o ’

Phoi  €0Ph

{XEVIT) (XXVILL) {xxixn)

Derivatives of dieminofuvens are not well known and preliminexny
invostigaltions of an alternative route 40 the isomer (XXVIL) wewe
not encouregingy whon dibromobensoylethsne wes allowed to meact
with aniline or subsiituted anmilinos, one cbioined the mubstitused
ethylene (SXVIIZ; R = I, ¢y o Sﬁgpﬂéﬁg.memp) vather thon the
desired intermediates for furen synthesis (KXIXy R = &3..-8634.1426:2.;{;. Yo
Purthormore, (XXTXs R = H) could not be prepared frvom

dianilinosuccinic acld.
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T .
In 1926, Holmes and Eﬂgcid; Loolatod bengylidono
methylimine (II) afier fusing the toluene-p-sulphovnmmide (1)

with moist potassion bydroxides

Gﬂ3 iI \ 3
HG-—ﬁ W_ iy (\- e 2 71 7
/ / /
Ph ¥h ¥h
(7) (I1)

One bocwme iwbewceted in this reacltion as o neans of introduvecing

coarbon-nitrogen doublie bonde into helerocylic :f.':i.ﬂge-ga

Qe fHe
0 - 0
OR -
——— ' b 50,00 F
+ 50, (‘Ti?
N i)
\SQ )
2.637.'&27
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A study of the litkeraburs suggested thot o

successiul elimination reaction leading to anils would woauive
nild basic conditions, and the presence of eleetron-withdraving
groups or the carbon atom adjacent 4o tho nitrogen obom.

It vas proposed to test the validity of thiy foreccast.
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PRELIMINARY INVESITGATION OF 1p

BLENTNATION REACTION



I

Sulvhonamides (TIT = VILL) vere propareds; and

l A

e 2 e

/\ /\ / \
(113) (Iv) (V)

Tﬁgaﬁ?ﬂ? TOQ.G?HT
e N
/\ /\
Ph Gﬁé.ﬂg.Ph Ph 4

(vI) (vi1)

sgai y ?i-‘?

"
/ \
Ph

GG;QGzﬁé

(vizz)

vronted with bases under a varieiy of aondi'&ian-mé.

The resulds



were apB Polloivs i

1o M={Toluene-p-tulohonyl) Mothylaniline (TIT)

13

This compound was exitremoly vresistent to bamig aittacks

it was waffceted by sodiuvm methoxide in toluene, aud by
Troshly sublined potassiun tertisry bubtoxlide in éim@ﬁhy&%ulphaxi&e{.

2o Ve{ Poluene=pesulphonyl) Bensyienilive (IV)

The sulphonsmide vas recovered uuchanged after treatmont
with sedium methoxide in toluene, wvoder veflum.  Shronger
bases alge feiled do pive an eliminetion reachion.

3a_ H=(Tolucng=pwsulphonyd J-w=Aninoacstophenone (V)

The shove cotipound was vecovered sfter tveadment with
each of the following basess

(2) eodium methoxlde in toluene

(b) eodiuvm othoxide in boluene

(¢) potzesium tertiazy butoxide in dimethylsulphoxide

The sulvhonamide reacved with the boses to give salis
in which the negetively charged nitrogen atom shields the
adjacent carbonebydrogen linkage fron basic aﬁ%ackﬁ.

de__Ne{Poluene-pesulphonyl) Themacylaoniline (VI)

Tpeatment of +this compound with sodium methoxide in toluene

at poom temperature, geve phenylglyozal mono-anil (IX) in



N
o5 yields The elructure of the product was confiimed by

elenentary analysis and examination of the infra-red spestiuvil.

Ph ¥h EE\
\ Ee OGW ‘I \ EQ{)‘ OG
Ak e TG - G\
«:L 0 {I} 0 [ n
% ¢ e ﬁ\
Ph ¥h n
{vi) (25)

Poluene=pesulyhinice noid was isolated from the alkaline
washings.

5e.. V=(Tolueno--p~sulphonyl J=o=Nitrobougylaniline (VLL)

Hith sodiuvm methoxlde in bolusne at room temperabure, this
sulphonamide gove an 84% yield of pe-nitrobenzalanil (XIT)
which was identical with synthetic meterial. Ividently, the
nitro group posgesses sufficient electrop~uithdrawing power to
aotivato the carboun-hydrogen linkage towards baplc abiaclks
Horeova?$ the nitre growp might confer some stability on the

Cintermediate anilon by meking pomsible resonoting forns (X)



and (XT)
o O
\ 7
)
M
/ oR
ﬁﬂr w H
- “}"‘:S&al G?H?
/
¥h
(vIr)

r

- -

6 0
\ /
W

H?D

8l > &0

/

Ph

pe G?ﬁ?

‘L’f}\\ /’G

v

&

A
HG o«

/

B
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we 7 om
6o lim(Tolusne—n=sulohonyl) Glycine Bihyl Feter (VIIL)

Treotment of the ester (wnder nitvogen) with sodium
ethoxide in toluene gove a neuviral o0il (Dede 18G°f3 )
vhich gave a negatbive colour peachtion fopr sulphurgg and
holuenewpe=sulphinic acid vas loolated from the alkaline
vashings. Auelyses and moleculaxy welght doterminetions
sugzested o moleoulay formula @lgﬁiéﬁéﬂs. The infpos~rod
spectron reveated ester and carbonyl groups, and a peslk
at 1620 em”& vhich may be due to =Cuil a%ratchingig.

The structuce (FITIL) de tontatively asoribed to the product,
which mpy have erisen from o sgelf-condensabion of (VIII),

followed by elimination of bolucne-p-sudphinic polds

scg.a7ﬁ? 6?ﬁﬁﬁﬁg
- A + HOEY
2 PHLOHe C0.0CoH,;  + QOlly —emi  PH
O 0. 00,
(VIIT) (

Y

I
0 9050 0.1,

Gontrd Ovewr:
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67-17 iﬁg
- Pizi\l\ G?HTXQQ
(i {391.0(“}2@15 PR
28 | NI |
I‘l Y -~ l & g&*“'
07  80,0CqH 6 v
0 ﬁﬁgem’ii
Y
£,
)
OEt A
B T HOBL oo
7\
0 3152,31‘2@11
Y

Gonttd Ovors



?Hﬁ\\ ?ﬁw\\
\G/,{mxwﬁ% i \G//demg%
[ : ) QG \ T
+ 8050 Golly > + FIOBY
¢ - )
72BN // = )
Q GI-IE.. {=Ph O o ﬁ?ﬁh
 — Phiv
\\%g 60,00,
!§ e Sgaqp (}7ﬁ?
/7
@// GH = Neh
(xx1E)

Teeobtment of (XITL) with 2,4-8initrophenylhydeazine
hydrochloride in ethencl failed 4o give (XIV), bub a compound
(}m@}; A&L,.Cli, was obbtained, The infra-red mpaa't;rmm revoalod
& carbonyl geoup (at 166? o ) and shsorption bands atb
3279, 1621 and 1562 e s but no absopption band for the eslew

carbonyl group in the 'wormal! reglon (17301717 om “L)l“‘
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This suggests by anslogy wilh the speotra of  a-amino-o,B-unsabvrated

Q\\e omt (2
| S, B H N
e H oveas &
P = C wo,, 08 gl o - om
\ ' N — ¢
PRN=CH PUT=CH
(xT7) | (x¥)

@arbamyi ﬁﬂmPﬂuﬂﬁﬂleg o regononce gtablilised sbtructure such
as (XV). |

the ehove wegulits suggested thet the elinination xeaotion
may be employed to introduce carbon~ndtrogon dovble bhonds into
hevepogyelic mings, provided one stavied with o tolueneeps
sudlphonopide containing on alaairﬁm,wiﬁhﬁ%awimg group on the
garhon adom adjacent to the nlirogon sbom. I vas proposed

to Luavestigabte the utility of the reagtion in the synithesos of



- L

some novel hetevooyelic systemsg

i&qu

-

(VL) {xviz)

(XVigL)

L]



SYNTHESES INVOLVING 918 BLEMITATION

REACTTON



1., She Bynthesls of an Azairopone

Poovious WQKE;B

hap shown that Fricdel-frafts gycllisation

of apylonino~acide could not be used to affowd cyclic T-neonbored

anino-kotones, oxoept in the cose of the acid chlovide (XIX)

vhich gave the kelone (¥X) « in lovw yield « slong wiith @n

14
*

isoguinoline derivalive Tertiary acld ohlopides ave

froquontly decavbonylated by treatmont with alvminivm chlopide

C'Qc Gl
eng | ‘3’\
/333‘ - SDpe Gvﬁ?
(x1x) (xx)

- 63
eﬂg
%g.c iy

(x31) (XXTE)
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+ +
(RoRY SRV Gy GOy mmrmmmd R GRY, 0 4 004 ) and it bao beon
domongbratad that the bresk-down of the initopmcdisle carbonium ion
in Pagilitated by electron release from the substituvent allkyl

gxau@$1°g Froctor and @hﬁmaﬁnis

Wit

postulated an anslogous mechanism
for their amino-poid veactiony in this came, decavbonylation was
initiated by sloctron wolease frem the adjacont ndirogen atom,
adthough one mizghl have egwecied the electron-withdrvawing effect of
tho tosyl gwoup bo have oppored it A study of the condiblons

which favoured decarbonylation in theope examples suggested that it
may be minimised hy working at lovw temperatures and that o keloune
might be cobtained as the major product in a stericelly ma@a‘favoufable
caste  The seld chloride (¥¥I) vap obtoined from 2e-boluenewhw

sulphonanidobipheny) by stenderd synthetic methods, and It gave

?ﬁ.ﬁl
> ?Hg
HH kt)
' | \ﬁﬁ {
o e el
uﬁ‘?‘ég?ﬁ? ™1

(XZ1)



S L4 e
5 g Bl L hy A0 Teono=Smioluena=-o=sulphonyl dibens [be.d] azepine
(XXTI) in alwost quantitabive yield whon treaied with aluminium

. &2
chloride in chlovofors at mﬂﬂa Ho -6@9 . The use of carbon

*
?Q».-Ql Alﬁls " g‘f@
' T
/ "2 O3 W, AL0L
N B 4
' |
s ]

(RX1)
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disvlphide as solvent 1n +this reactlion gave less sucoessful

resuliss decavbonylation btook place to some exbent and o

mixture of 9y L0«dihydro=lieioluene~p-sulphonyl phensnthoidine

(RRIIT) and the ketone (XXIL) wes obtained, the formew

predoninabing.

UL + GO
1\?-{@%

T
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The next step in the gynthopis of the azadibensoitropone
(Vi) 16 wan 0 climinate toluvencwpwoudohinic acid Lvom the

gulphonamide {XXIT)e & This vos accomplished by breatment o

iy

(FXLI) = wmder mitrogen - with sodium methoxide in bolucne, and
(XVL) wae obbained in 600 yield., The by=products vere

phenentheidone (XXIX) and o subsiance ¢, 4;}:1131’% of mep. 230%,

ot

b

(RVI)
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It is appavently essentlal that goaseous nltrogen be wvsed jn this
roactiong wvhon oxygon wan bubbled throuwgh the veaction nizturog
the latter compounds bocame major products. The strveture
{(XVI) was apsigued to the asadibenzobropone on the basis of
opnelyticeld and wolecular welght determinations [the moleeculan
wolght by mass-spectroscopy weg 2073 Glﬂﬁiﬁﬂ requires 207] «

4 comporison {see Teble 1) bhotween the dibenzotropone (2ﬂv)l?

the cle-nnil of phenyleiyvoxel (XXVI) and the asadibenzobropone

(871), indieates that the lattor is the mombd polmry snd in rospoot

(xxTv) {x&v)



0
0
i? Gy
Gl
(X V%) (HKVEL)

of ite ingbility to resct with "earbonyl reagents® (e.ge 2,4-dinitroe
phenylhydrasine ), more akin o %rﬁpolqnes;a. Tt imy thovefops,
deduced that structures such as (XXIV) mey more acourately

agcount for some of the properbtics of this compowride. In perticular,
the appearvance of an infra-red cavbonyl absorption band ot cither
1613 o™ op 1590 on™> (it i not pospible to allocste the carbonyl
stretohing frequoncy with cerbtainty) is veminiscent of

%rapalonesgg. A simllar effect was observed vecently in the

goge of the nonoeyoelic azatronone (xxvxi)glg which shoved an
infra-red corbonyl absorpbion band b 1613 om v,  Unfortunstely,

the bhehaviouvr of the latter compouwnd towards “osxbonyl

reegental was not roportoed.
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DAL 3

FProperties of Compounds (XVE), (XXV) end (XXVI)

Compound (XVI)
Matie 255{}
colour: deep roed

(bydzpochloride,
violet)

v .. (Be1) 15908
nek 1613 on lm

Ne 2,4~binitrophenylm
hydwazone

Poorly soluble in
organic solvents

(o]
The azadibenzotropons (XVI) = like twopolone”

Compound {XXV)
s e 840

colours wpale yellow

v (KBw) 1645 on™,

2y 4=Dinitrophenyle
hydxasons

ng

MeDe 231

Soluble in organie
solvents

Gompound, {KXVI)
e Do 23.0‘3

golouws yellow

o N T g ],
Vias (Fujol) 1667 om e
2y dmding trophony le
hydrasone
MeDe 2359

Soluble in onganio
polvents

2 w70

resistant to cetelytic hydrogenation ot stmospheric pressurae,

and 1t was vnaficcted by lithium in aia%hylamina23.

Howoover,

whoreas the ketone (XXIT) wae reduced %o tho corvesponding

aleohol (XXVIII) by hoating with lithium aluminium hydride,
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(XV1) provided phenenthridone {XXIX) by contraction of the
reven-menbered ping. The latier was alee obtained by

heating (XVI) alones but 1t was imposeible lo demonsirate

O
,\kﬁ
/
W
mg-b.zﬁ,z

(xx31) (XEVIZI)

whother the reactiop was nononolecular op lnvolved a

disproporblionation.



(xvi) {(XxIx)

Phenenthridone (XXIX) was the only product isolated
whon (XV1) wag breaded with zino dust and YAnalaz! glacisl
acetic peid, but wvhen dilube scebic acid was employed, the
product was & subsbonace Oy Hy M0, of meps 230°,  Thio wos
identical with o compound obtained by lreating the ketone
(XXI11) with sodium mothoxide. In o vocent raper%2$ the
structure (NAX) was assigned to the product, bub structure
(xxR1) is novw preferveds The compound did not weact with
scatic anhydride, sodium bhorohydride or bolusne~p~sulphonyl

chloride but gave phomenthridone (XXIX) when heatod
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. ” L L - e 25}‘
with palladised-charcoal in boiling trichlovobeonzens '

{(¥3%) (Xx1)

The infre-rod gpectrun was consistent with stoudbvre (XXXIL)s
although litsle information is avelileble on substituted

"y , >3 *“‘ ; a “:.L
bhydrozylomines, the peakes at 3220 am.ig 1484 ﬂmfi and 1136 om

corregpond with thome wepoxted for an isayrapylhyéraxylamiaeg5.

Horeover, & positive ferrous hydrvoxide colour test for
- ;?r t 'Y
hydrozxylemines 6 was obtalned, and the nuclear magneltic resonance

spootrur shoved 8 aromastic protons (T =2,17 = 3.08), onc hydvoxyl
proton (1=535) ond 2 methylene protows {singlets Tw= 6.99).

Uswally, acid hydrolyeis of Schiff's Basce proceods by proton
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2 o
attack on the nitrogen nbom 7; in this cage proton abbtacls mush

havo taken place on the negative oxygen atom of the carbonyl

0 ~H

i)
OH

(XVI)

(RxzX)

fonetion - as one would expect il structure (XXIV) is

important.



- D4 -

»

2o Abtenpted Synthesis of o Nezabenzolropone

Although many benszo [blel,S-diszopines {(cege KXXIL)

.1 28«34 _ 5 s o . I
are kown, $he 3eoxo derivaltlives have never boon roporicds
Owidation of the methylene group at position 3 of bonzo=
[B)=lyb=dinzepines (Cege KXKXLI; R o R w cﬂé) vould appeas

0 be the most divect oute to diazgbonmotropones such ap

. " . I3
(ZXZXLLT).  This approach hag, however, proved umMEUCCe gs:ﬁ‘u?.sg .

\ n ki g
] ﬁ /
0
iy 4 N
. Ry R

(XKRTT) (FRXITL)

The preliminery stuwdies (vide supra) suggemted that the

ketone (FIXIV) might wdersge o mild base-catolysed oliminstion
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to give the diapabenszotropone (XXXV) as followgt-

S{}QQ G'IH? QQ?. Gr }:{7
)
— u i
0 o > @:( 0+ HOR
§ -1 + OR
' Y H \y KK
(ZXKIV)
N . N
H - '
g 29 ao(}?ﬁ;z Se— }.Q & 2a
~ N 2 R
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1y 3=Dibromoncotone (XXXVII3 Be R's Br) veacted with
the potassium salt of W,H'-(diboluene-pesulphonyl )~o=phonylene
diamine (SXKVI) in benzene, to glve the ketone (AXXIV) in
good yield., The structure (KXXLV) was confimmed by the
analysis and the infra-wed spothiuum. Hopeover, the compound

Formed & 2,d«-dinitrophenylbydrarone whose anelysls wae coryrethe

5 CaQ > 0
A o
|' RACH, \3\;{
80 a G, 1. 1
g+ Gqtly 300 Oy
(EREVE) | (KRKVIT) (XXKIV)

Tpoatnent of the ketome (XENIV) with sodiuvm methoxide in
toluene uwader nitrogen gave o deop wed eemﬁcun&.ﬁxéﬁi4$§63$

K 0 FEAl & - B a .
(of mepe 242°). his vas also oblained by hoaling the letoune
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(XZXIV) with eabydwous sodium corbonate ium toluone, and

by weacting 1gl«dibromopcetone with the toluenewp-sulphonamide
(ZXEVL) dun the presence of anhydrous sodiuvm corbonaites

The red comnpotnd was recovared eiber twentmout with
poncentbrated hydeochlopic acid, and it ves waflfected by
poteasgium bertiary Tmboxide in dimeﬁaylmﬁphexi&e?. Th
infre-red spectirun revealed a hydwoxyl group and boluenowpe=
sulphonyl fanction, bul no cerbonyl groupe. The avclear
magnatic rescnance specbtrum revealed 10 aromstic protons

(7= 1.5 = 3,6) and 3 metbyl protons (singlot T & Tu65).

Trogtmont of 2,d-dimothyl~benszo [b]wl,S~diazepine
(XXHE%3 R=R'w c:zzs) with tolucnompesulpbonyl chloride in
pyridine gave a similar ved compound (of mepe > 360%), uhich
was toe poorly solvble in ovrgonic solvent to oblain o anucleaw
mognetic vesonance aﬁ;gaemwm; The physicsl prororties of the

two compounds are comparved in Table 2.
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TABLE 2

Gompound MeDs 842‘}
Golourt deop wed
Poorly soluble in orgenic
solvents
Blutes fvon gn alumine column
in chloroform/methancl (99 11)
{ in nujol) 3380, 1608,

1370, 1156 cm™

v
N

i)
Q)
it
(XRKVTIT)

Gomporind. Mepe > 360°
Colowrs deop wad
Insoluble in moet organic
solvend:s

Blubes from an alumina colunn
in chlovoforn/methenol (99 2 1)
{in nujol) 1600, 1379,
iR

Viox
1160 om

Thoe polay nature of the compounds suggoest that thoy wey be

dingabensotropylivm salte (XRAVIIL) and (FXXIX).



Previous mﬁ%emp@ssé to propare diagabensotropylium salis
led to violet or deopwved compounds believed %o he diasopiniom

salte (c.ge KL). Similarly, treaitmendt of the diagepine

|
gﬁxﬁ‘ W L
= @I@j oo,
i) T\
L

(%) (361)

(XXX3C; R wR' w= Gﬁé} with teiphenylmethyl pevchlorate

in methylene chioride ! gave o violet porchlorate.  Conclusive
spectyral evidence for either of the structuves (XLy X = Gl.ﬁé)
or (XLE) could not be obinined becouse the violet compound

was g hydrate and too poorly soluble ln organic solventso.
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Adtempted Synthesis of S-Nitropseudoisoindole

Abtemptod Synthesls of Deously velabed thet, whilst

Wl toluene=-pesulphonyl) bensyl anilive (IV) was unaffected
by treatment with bases wader wild conditions,

He{ boluene~p=sulphonyl )=p-aitoo benzyl sniline (VIL) gove the
anil (XIT) in high yield. This suggosied, by analogy, the

following route to S-nitropsoudoisoindole (XLVL)te

N\

W= BpeGglly o> HH  cooneis,
N
(xhrL) (XLIIT)
i \w 0,1 \
o . 2
1 e W0, e Gty
{%117) (XLV)

o %0 _

(XLVL)
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T=( toluene=p=aulphonyl) dihydroisoindole (XLIT) was prepaved

38 .
a”Y, This compownd, o8 expocied, was

by a literature netho
moLfeoted by potessium tertiavy buboxide in toluono.

Whoen, however, it wes shaken with bthe bese in dimelbyl
sulphoxide, the solubion twmed an inky blue coloup.
Chromatography of the product on alwming gove, in addition o
the starting material, o small anownt of o deepwblue solid

(meps 285 = 25}5{3) which was extromely iusolvble in orgmmic
solvonts. The infra-red speciryun sugsested that the pigment
was & sulphonanlide and the clemental anslyses confirmed the
presence of sulphur and nitrogon.

Aeid hy@rolysis of the sulphonemide (XLII) gave
dihydroisoindole {AILIII) vhich was nitrated accopding 10 a
Litorature maﬁw&s J to give H-nlitro-dilydvoisoindole (XDLIV).
Pogylation of the lattor gave (XLV) in good yiold.

Proatment of (XLV) with sodium methoxide in toluone gave o
deop-bluo pigment (mep. > 360°) vhich was oo poorly soluble
in mest solvents to be purified by ocrystallisstion. oleculew
velght owd nuclesr mognetic vesopsuce data could aot bo obbained,
but the clementory analyses showed the materisl to conbain

hoth nitwogen ond aulphur,. fhe infra-wved spectrun rovealed
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an absorption band at 3390 em‘l - of similor shape to the el
hond in the spectzum of (XLITI) = and peaks al 1348 and 1149 o
which are charactorisbic of sulphonami&e$46.

Although {XILV) reacts move meadily than (XLII) with
bases, it appears thalt the elimination weaction did nob
talle places This may be explained should the anion (XLVIL)
ro-arrenge with oxtrusion of a hydride lon and formatbtion of an

wmabable Vesubstituted isoindele (XLVYIIL)s~

Q_-z;z

" |
W e 80,0 Uclly  eommnd> N = 805001,
0,0 R 2" T 0,1 25T
H =
(XLVEI) (XLVLIL)

RA . KR !5' 3

Since Wittle end kuﬁwigii also obbalued blue subsbtances whon
thay attempied to prepave Negubsiitubed iscindoles; furthew
work to elucidate the structures of the pigmenis would be of

jintorest.



LHVESITEATTON OF THi TLIMIUARTON REACTION AS f

UERANS OF FORMING NEY CANBONSHITROGHY

STNGLE BONDS
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In sddibion 40 providing cevbon-aitrogen double bonds,
the bageecatalysed eliminatlon reaction 18 thoorotienlly

appliceble Ho the formation of csrbon-nitrogen single bondss

e~ ™ W * > O e W 8040 IL?
| / \ &

The voaction may procecd intermolecularly as rhoungbovoy oF

intromoleculorly to give helerogyclic compouvndss

Celle p

_-60CHy GO, CH,, 9
o> e ? + B0g0 Gl

Wit W= 3
|

! :
&ﬁggﬂ?ﬁ? (;%ﬂg;ﬁ?ﬁ?

(XLIX) (1)
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Garboxylic compounds have Leen obbaived by o similaw process which

, 42
Inbrofnced new cerbon-carbon single hondss™? 43

Qoo y

A prelinminsxy invesbtigetion of the intemmoleculay reaotion
wes vopromisings the sulphonamides (IV) and (LI) wewe
recovered afbor treadment with anion~forming compounds (i.ceq
oyclohexenone snd diethylmalimate) in the presence of a vaviety

of bases. Honcey it wae decided to investigate the intvas

‘ e Gl ,Saa‘e?ﬁ?
N b3}
2 /\
h GﬁgaPh Cﬁ3 GHB

(1v) (11)
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melecular woachiong which nmay be favoured by siteric factors.
The wesulls were a8 follovVsie

L. T=(Toluenemp=sulvhonyl JmomAninoscotophonens (XIX)

The Following conditions had no effect on (RLIX)s-

() Treatment with sodium methomide in toluone ol

20°,

(b) Heating with potessium bertiany bubtoxide in

toluene, tnder veflux.

{¢) Tvostment with potasplum tertiary buboxide in

dinethylsuiphoxida,.

Heeting (XLIX) with sodium hydroxide in ethylene glycol
vnder roflug sleo falled o bring about avn intromoleculaw
wenction, bub gove o compound Gwﬁ}wﬁi}@ﬁ (of mape 3.2?.‘?0).;

This was seluble in dlluite aqueous sodium hydroxide, but falled
to give o colour reaction with fewpic eh&(‘ﬁ}i&@'%. Horeomon,

it wes waffected by poetic anhydride in pyridinc. The infra-red
spectrun reverled an olefinic function and an amino group, bulb

no carbonyl group. Hhe evidence exocludes such structures as

(1) and (LIL), but suggested o structure (LITL)s  Tho nuclear
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magtetic vesonance spectrum reveanled O aveomatic protons

8 T
/@ o 6 m E#/
g
1;3/ WH
B 40,401
RV
(}L) (Iﬁ:?) (:!;:IXE)

{am 2,25 = 2.8)y 3 methyl protons {singlet T = 7.64) and

3 vinyl protons. The latber gove o spccetomm similer o

@'bg,?mm@, with thwee symmetricelly @plit quartets centred adh

values of T = 3.49; 4.5 and 4,02, and vith apprezimste

splitiings of 18, 12 and 3 cepeBey corvesponding to brans,

cis end geminal couplings regpoobivolys within the winyl

foncebion. The sulphononide hydmogen atom was net evidenid Lfrom

the spegtaum, but 4t moy glve o peak ot & ¢ value lowe then Zoro.
The compound {LITI) moy heve arizen from o Moerweliw

. o NP . . .
Pondonf tyve woduction "69 followed by dehydralbion of the vesulbantd



aloohol {LIV) during the worke-ups

ﬁ , ?&i
e CH., Ol O,
wd ™ -
% TO0u Clipe CHOM el o + OHC. GTL,0I1
zfﬁ - F < e
|
{(xnLIR) o (1AW)
/QW
(213%)

2e _ Ne(Toluonsepmsulphonyl JmomBonryianinoacetophenone (LYLT)

The ebove compownd was propoved by stenderd proceduresn,
e chown overleals
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COQGQB Cﬁ. ‘323 Gsa GZ;B
¥hoOH, Br DL
205 S s
¥ty «CHPh e OHePh

1‘3‘ fas
! |
"
Uﬁﬁ » 'ﬁ??‘f?
(17 (1v%) (Vi)

The stpucture (LVIT) wos confivmed by the slemoumbal snalysis
end the infra-ced spocbiumn. The sulphonamide was recoversd
after treatment with the following basogimw
1. Sodlum methoxide in bolusno.
2. Potapsiun tertlsry butexide ln dimethyleulphoxide.
Jo  Bodlum hydpoxide in ethylene glycol, wmder
LU

3. B-(Tolveng-p=sulphonyl Jwomtlethylaminoscetovhenone (LIX)

Although the compound (LIX) was obitalned as shown overleaf
the yield wen {too low $o permit e sbtudy of the iunbrameleculan

roagtion. This led to an investigetion of an aliownaitive
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route 0 (DIX).

604 01T, GO Gl 604 CHy
el PRGL
HH, Hetlh, EI i T Mo
T 5!.‘152.9?37
(5v) (LVIII) (1EX)

An dnderesting methed of allylating phenols hog revently
hooewn re@ezﬁ@ﬂﬁ?§ it involves abgorption of the phenol on o o
basic lon-oxchonge resing followed by addition of exceps alkyl
bronmide or iodide. An smelogous remotion was envigaszoed
for alkyloting toluens-p-sulphonanides, and it vas proposed to
carry oub some model expoximents with Nefltoluone=p-sulphonyl)
aniline, The latter compound failed to react with ethyl
bromide, bromoncotal snd mono-bromoacetone, bul when methyld
iodide wan employsd the meaction neached complotion after one
ook, and He{toluenswpwoulphonyl) methyl aniline was obtodnod
in almost quantitative yleld - this is presumably dus 40 the

lover energy requived to activate the process Rel e T +
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2 T 7 compered with HBY s> R T 4+ Br —  Troatmont of
Ter{ boLuono~p-oulphony L Jwomaninoncetophenone (XEIX) on the
rosin vith methyl iodide, gave Ne(ioluongwp-suluhonyl jewcw
methylaminoacetophenone (LIX) in 90% yielde

The toluene=pe=sulphonenido (Lix) was recovered altewr
vreatment with the following baspsse

1. Sodium methoxida in tolucne.

2e Potessiuvm tertisry butoxide in diwmothylsulphoxido.
When (LIX) was heated with sodium hydroxide in ethylene glyecol,
it van pecovered in 3% yield, bubt ro compouwnd analogous o

(1ATT) wan obbainod.



THG AWILES OF PHRNTL GLYOXAT,
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S

RBase-cabalyeed elimluation of tolucno~pegulphinic acid
fron N tolucne=p=sulvhonyd) phenacyl aniline (VI) save an
onil (mepe 230°) of phonyl glyomel. Uhe fommal similarity
bhetueen the szatropone (XVE) end the clewanild (LX) of

# + 3 » 3 ol & a
phenyl glyomxal, led o a slerscchemicel study of the an&l4 s

i

{xvI) (LX) (L51)

There is only oue reference in the litowmature 4o the anil of
phewnyl g&y@ﬁmlﬁgs but condensatioa of phenyl glyomal with -

aniline in glacial acetic acid was found 40 give very orrpbic
vapultss thin layor &hﬁamategmaphyﬁﬁ chowed tho presence of at

x,

least five yellow productsy; two of vwhich weve isolated,
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Phe anelysis; molecular welght and infra-~rvod spectium of one
of those (meps ?0”3 suggasts that it i o diwmor of the anil.
The other (Mepe 3,,459) gopears 0 be fesmeric with the sull
foon the elimination roactions Yai:ea‘q"g givos 168 mepe as 164%,

A comparison of the anlls is oo follovgie

>

Al fron the elimination Andl from the condensation

reastion reaotion
. o o
e Pe 210 MeDa 14?}
’ e ¥ 4 iy ‘3“ - ) i - . ":L
Yt 1666, 1600 om Vg 20665 1590 om
3 4 3 y Py
Mo 20Ty RBO W Mo 20Ty 260 m p
{e3 13,9205 13,800) (cs 22,3605 13,800)

Since the conformebtlon of We(tolucnewpmsulphonyl) vhenaoyl

anidine (Vi) was uncerbain, it waee impossible to predich

whether the anil Pron the elimination meaction would be tho

5 B
cis or the trons lsomen’ . It vas poseibleo, novertheless,

to ppelon configurations b0 the anile by comparing tholiv

52

ultra~viclet spectra” s although tho spoctra ave similex in

shave end general roglong of ebsorption, the trans-auill
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(mepe 345°7) shouws a bothochromic shift (10 mu) of the longow
wavelength absorption banda

The oigeanil (mepe 23.09) wos converdted gquantitetively
into the trens-anil by tweatmont with an scldw-washed

pelladium catalyst s

Fh H Ph Ph
N e 7
ki) ﬁ- \ﬁ' I
H ""“““4‘/"‘""« I p—i ” + 8
¢ S - +0 ¢
/ 2\ 1 / n VAR
Phe 0O Phe GO Phe O

Other atbtempts o ipomgaise the anlls falledy both wowe
wiaffected by ulbre~violet ireediationg the brans-anil
dacomposed vhan 1t wan heanted shove 3.4,50-

Attompts bo confiyrn the gtruetures of the anils by
reduation o phenacyl aniline proved uvnsuccesefuls bobh
since in dllwbe geetic scid end hydrogen on o palladiuvm catalyes
gave o compownd. {(Mepe 3.%‘;*?‘:’) vhose infea-red spectrum showed
on pmino group ond an other Linkage, bub neither carbonyl

nop hydroxyd funotions. This compound was oxiginally thounghd
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t0 be o lyd=onanine (EW)Q‘%,, but ig now considered 0 bo a
tetrasubabituted furen - the evidence ig inpufflcient 4o
differentiate bolbveon the positional isomers (LXIT), (LXIII)
ond (IXIV) < for the Pollowing reasomss mnalybicel ond maus
spoctrossople daba gave o nmoleculer foomuls Gaaﬂagwﬁ% the
nucloar meghetlo resonance spectrum revealed twenby avomatic

peotons ( Tw Z2=3.2) and two omine protons (singlet T = S.65).

The compornd (mepe 187°) was remerkably stable to aelid

Ph O PR Ph 07 NH.Ph
(1311) (LXTET)

Ph.08 P &‘*h.m’ﬁ j]

3?11

{LKIV) (LX)
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and alkelisg, and 1t ves weffeeted by heolting with alcoholic

ammonis at léﬁa. Hopgovery, it falled o react with
toluencm~pmsulphonyld chlovidey methyl fodide or acebic anbydride -
poasibly because of nteric facbors.
Reductive self-gondonselion of thoe anils of pheuyl
glyoxal noy give tetrogubstiituted furvans, o8 Followsse
o
Phell = (Ha00ePh N ma.m.fimm.m (A)
Q2 i+
2ok
o -
B > Pl NH.CH - GoPh (B)
|_J"
()

The carbonivm lon (A) may then add to either ond of the

dovble bovd in (B) as followss

()

PheNH Phelil TPl
~E
\ | 7 - . _ N Ph \ /
\ ¢ ¢ =
o o o) /o 67\
. \ pn 0 O
I

(a) (8)



PhJii WHEh
- \G g .0
N e -1,
/] \\
G ¢
/\ I\
PhL OH O Fh
{2)
PheliH
\ m_ _Th
Hel4+ _ 0
¢ g
\ /
m;i/ \‘@_ B WH.Ph
() (8)
Ph.lffii h
/
¢ - ¢ 50
ey, ==
¢ g
i 07 Dym.en

- (3'6 -

PholH
\ /
¢ w @

/o

G "3
. o7 pn

WHPh

(LxIT)

Fheuil | /3?1’;
\ \
Tl m o U8 -
Y \ —

/{} v +GH

N \
b0 I, Ph

2

duelogous mocheniens loading to (LXIV) conmot bo formulpted.
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The existence of phonecyl aniline (B) as en intermediate
in the above meactiony could not be proveds Lt Lalled to
react with the anil vhen they weye chaken bogethew in
athonol with dlute seciday twentmont of phonacyld aniline
with a palladivm=cozbon catalyst in othanol gave an
amino=kotone (mepe. 16?6} which could not bo convented into
the furan.

Phe aminosketone (meDe 1&?0) also arose whon
W={tolupno=pm=sulphonyl) phenocyl aniline (VI) was treated
with sodenmide in toluecne, and vhen solutions of phonacyl

49

sniline vere acrated, Yetes™ peported this compound

ag the anil, bubt consideration of its aneldysis; moleculer
welght and infras-ved spectrum sugeests e atrueture such as
(LRYE)., tase spectponcopy gave hoth the expected moleoulay
weight and o number of fragmonts consistent with the
stpucture (LEVI), but the compound Was 400 insoluble in

most solvents o obtain a nucleor magnetlc TeEONANGD LHOCTRUNM
It ig possible that the following reaction mechenlism may

explain the feoltog-
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Pholl == GP:?.GG.K’EA

\

: ) 51y
e, N ~ a9 ya\\ //Gﬁab&.EL
Phel=GH, Cu¥h 3y
! | NoNH, Phe IV, Gl GO Ph |
/ /z‘:z-z. C0.Ph
PhalH

PhoWH, ﬁﬂg . G0 .Ph
(TAVE)

Oxidetion of phenacyl enlline may also give tho anll oX
phenyl glyoxal, eand a similor Michaclebype reacition mightd
OOBGUT e

it was decided to synthesige one of the furan isomops

(IX3T) as Tollowmie

B i Br By
Fhe GO COWPh PheC0  COPh

(LRVIT) (rxvaze)



PhelE  RlJPh
\ [
HC - G

[\
PReCO  COWFR

(txTR)

Phoiik  RiDh

Ph ¥h

0

(IXET)

Dibensoylethyieone dibwomide (LXVIIT) was prepared from (LKVIX)

By 3 [; -
by o Mterature mothod ., Condensation of (LXVIITL) with sniline

4id not give (IXX3 R=N), bub gave the cneamine (LIX).

The infra-ped sveobrun of the labter revoaled o hydvogen

bonded structure emslogous o thet fownd in (LRXT

)ﬁﬁ.

The muclear magnetlc resonaace ppegtrum confirmod the pyesencs
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of Pificen avomabtic protons (T 1. T9=3.15) and one vinyl
proton (single-?, T 3-\84), but o signel due to M= was evident.
This may bo explained by the existence of vesopance sbtabilised
struotuves = a9 in (LXXIL) = with & shift of the signal well out
t0 low ficld - botween T « O and < -.elﬂs 7-

The reaction between (LXVIIL), and methylaniline proceeded
in an analogouvs Tesbion to the previous vesobion, end gave
1,2=dibenzoyi~l=methylanilinoetbylene (LEXIL)e The infra-ved
gpectrun revealed an aypf wnsaturated carbonyl groupy sand pesks
b 1625, 1608 and 1587 c:m’l which ave characteristic of eneamines
such as (LXXIIT )56. The nuclear maguetic resonanee spectrum showed
fifbeon avomatic protons (T = 1.75-2.9), one vinyl proton
(singlot T« 3.9) ond three methyl protons (singlot s 6.67).
Oa treatment with acetlec anhydride and mcetyl chioridey the encemine
gove (in low yield) what is Dbelieved to be {LXXIV)s This is
supported bys

(2) Infra=rod (choracteristio peaks at 1653, 1603 =nd

1567 cai™ )56-

(v) Hlemenbary anslysis.
(¢) Xnown bohaviour of eneamines towards acetyl

chioride’ o,
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Pegpdtmont of the dibzomide (LEVIXI) with the sodium
galt of U~(toluoncsp~guiphonyl) aniline (IXXV) did not give
(LKIX: R = toluvenew-p-sdphonyl) but gave (IXAVI)e 9he latter
wakt eloo cbialned (in small yield) by healing the froe
sulphonamide width (IXVIII) and exhydeous sodium garbonate in
oithor toluene or decaline The sbructure (LEXVL) was
supported Yy the avalysis, nmolecules welght and infrawped
spectyums  The nuclear magnotic rosonance spectrum revesled
nineteen avomatic protons (Te= 1.7-3.0), one wiayl proton

(sivglet To 3.36) and three methyl protons (singlotc = Te52).
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Teoatnent of (LXXVI) with sodlun methoxide in henzene
gove the encamdne (I4K) by cleavage of the niiwogen~sulphus
8

bond". Bapic atisck ot the sulphur atom ig presumebly

facilitoted by the electron withdzowing groups adjaceont



o bthe nitrogon abome

may procecd as Tollovuste

E@éﬂ
\ o

Q= 8 =20
* e
35’11.»1\}‘3) 0>
| \v}= Ph
g = ﬂ'/’
/ N
Phe 0 1
(LK)
Fh T i
| P
g = ¢ Ph
| \
PRl GO B
(LEX)

Ar it iz knowa thed

This being the case, the reaciion

;:‘I;“ Nl
G - Ph
_ 67;;5 g
\

=

& mee.ssg.e?ﬁ?

G =~ 1
Jl
/;"\ + Wali

the dibromide (LAVIIT) mey veach

with bages with elimination of H3r59 1t was intewosting bo
4 &3
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exanine the dilodide. Tho labter cowld not, howevow,
bo prepazed from the dibromide using slandazd p@ﬂwaduyaﬂég.
Another approach to (LXKIT) which avoids basic condiiions is
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Dibromosnceinic acid (IXAVIL) was prepaved by o Litemutuve
netho 61. Condensation of (IXAVII) with sniline gave (LXEVIII)
vhich was hydrolysed to the dlaeid (IXXIX: R = ), Since

the Tinal sbtege in the synthosis of the diketone would-involve

w

Priedel-(rafin ronctiong I was ossential thot the nitrogen
atom be probtechod. It proved impossible, howevery to losylate
either the amino-acid (LEKXIX: R = ) or its ceter

(iZRIKs R = ﬁ}gﬁﬁ) and tho vork wvas pbandoned at this sbtoge.



TAPERTITAIAL

Wolting points are vncorrecteds infra-ved spectrae (in Nudol)

moagured on the Grubberarsons 84 spectrophotometer and

ulbra~viclel spectra on the Unlcom SaPe Y00




Regotions of Nw={Tolusnew=p—sulvhonyl) Methyleniline

The above compomnd was recovered gquambtitatively alioprse

1. Tresimont with excens modium methoxide in btoluene
at 20° Fop 24 hourse

2¢  Shaking with podtossium tertiary butoxldes in dvy
clima*tiz;ylfsulizshoméa? at 20° fow 24 howra,

3¢ Heating wilth eoxcess sodium othoxideo in toluene,
wder roflug.

4o lHoanting uwith empess potassivm hydroxide in othylens
glyooly wader roflux,

Roaetions of Ne{Toluonewpwsulphonyl) Bensyleuniline

() The sulphonemide (343 g) vas recovered afber treaitment
with godivm wethoxide in toluene wndeyr nitrogen, &b
20° for 24 hours.

() The sulphonamide (5.8 g) vas recovered guanbibtobively
after heatlng with zodlvm mothoxide (3.2 g) in
toluene {250 mL) atb 95° for 2 hourse

{¢) ‘The oculphonomide {1.36 g) was recovered afber heating
with potagsiun terbiary butexmide {L.3 &) in Holuene,

wnder poelli.



Y
(d) fThe sulphonemide wes uwaiffocted by treabment with
freshly sublimed potassiuon tertiary butowide in doy
Ginmethylsulphoxide ab 20% fow 48 howrse

pellitrobengyloniline

A miztuse of penltrohenszyibromide (4479 &), oniline (5 wi)
and othanold (300 ml) wes heated under wofluw for 3 hoursy
gooled end emlracted with chloroflorm. The chloroform oxbract
vag vashed with dilute hydrochlopiec acid and water; dried awnd
evaporatod leaving the product (3.6 g) a8 o red 0ile

Voo 33335 1625, 1539 o™,

Tm{ Toluenompegulphonyl Jen=ili teobengyloniline

Tolusne-pesnlphonyl chlozide (3.2 g) vas added do o
solution of penitrwobenzyleniline (3.6 g) in dey pyaddine {300 ml).
The mizture was left ath o0 fopr 2 hours, then powred inte o
mixbure 0f ice and goncentrated hydrochloric acld. The produed
(G 2 g} vas 15 ored, dried snd cmyatallised from methawnol in
cubes mep. 122°%,  Yield 80%,  TOUND: Oy 62,905 Uy 4495;

7030 Ogplly ol1n0,8 woquizos €, 62,805 H, 4070; Wy Te35k
- 1600, 1538, 1342, 1163 oum 3’ |
225 m e (&% 25,0005 18,200).

L € ethanol) 210,
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A nitwogen gaburated solubion of Ne-{bolusne-pesulphonyl Jwpm
nitrobongyloniline (L4668 g) in duy toluene (150 ml)

was adled o o unitrogen saburated suepongion of

sodivm methoxide (4 @) in dey tolvene (50 ml).

The mixture wes Loft at 20° fop 48 houps, poured inmto

water and the tolusne leyer soperated. Whe agucous

loyer woas cxbracted with chlovoform, and the combinod
organie extracts woshed with water, duled and evaporaiods
The product (827 mg) cxymtallised from mothanol in

.‘

yellow platol mspe 9?29. Yield 84%, TOUWD: G, 69.0

1:%:9 ﬂ. 3\9 1‘ ’5 ‘ cﬁjcul ?.!Qd f‘jf‘ 6?3}}-1@{.‘! Pn
G;s éé)uﬁgg ﬁg é%.lg, E;} 12’«%@%: me_x 1.5?53 15@13-9

A solid (139 mg) was obbained from tho agueous
extracts afbey acidificetion with dllube hydrochloric
podid and extwaction wilth chlorofommy it coysballised
from mathanol in colouvless cuber. The melting point
gnd mized melting point with toluene~pegulphinic acld

6’9
woe 84 o,
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() A mizture of peniteobengaldebyde (349 mg), awiline

(200 mg) and anbydrous sodium sulphate (210 ng)
was heated gontly atb 1{2{}@ for 5 ninutes, theon
oxbzooted with othanol. The anil (312 mg)
coyetallised from ethanel in yellow platos meDe SJEZQ.

Treatmend of the anil (450 ng) with 2,4=iindtro-
phenylhydrazine hydeochlovide (L &) in othonol (20 ml)
gave the 2yd=-dinitrophonylhydrazone of pmaitrow
bonzeldehydo MeDe 312°,

63

Phenacyiondline

Paenacyl bromide (100 g) was added to o solution of aniline
(100 g) in ethanol (400 ml) and the tompwature of the mimbuve
kept bolow 30°% After ghanding o 1 hous ad o 3 the cuysbals
which hed sepevated from the solubtion, wore filtored and
washed vith ice cold othamol. The product (83 &) caystallised
from ethanol in noedles Mape 9805 FOUNDs €, 8003 H, 6.15;
N, Gu.6. Caloulzled Ffor Gy 0 41008 Oy T9e68 Hy 64153 ¥y 6469

-

Ving 33485 1695, 1605 em e A (in othamol) 208, 246, 286 n p

(et 7,003 29,1503 35870).
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The 2zd=tinitrophenylbydrasone crystallised from nitrohbonzene
in needlos mep. 220°,  FOUND: C, 61.85 H, 4.15, Cagfly 150,
requires Oy 61e8; Hy 4e3%.

He(Poluenewp=sulyhonyl) Phonecylaniline

4 mizdure of phomacyloniline (1.25 &), Soluene=p-sulphonyl
chloride (1 g) end doy pyvidine (10 ml) wae heated at 95° fowp
5 minudes, cooled and poured into ice and conceniratod
hydrochloric acids The product (1.1 g) vas filtered and vashed,
deiod end cryetallicged £rom mothonol in needles MePe ZBQQ.
TOUHDs €, 68.855 H, 5305 s 3495 G&&Higwﬁsﬁ reguines
Gy 69,05 Ty 56205 Ty 3485%e v, 1740, 1600, 1200, 1156,
1105 o™ Moor (30 ethanol) 212, 285 nk. (& & 25,6303
18,720).

Phenylelyoxel WMonoenil (oiseisomen)

4 nltpogen salureted solution of Ne{toluengepwsulphonyl)
phenacylaniline (8.4 g) in dvy toluone (300 ml) was added ob once
0 2 nitrogon saturated suspension of sodivm methoxide (9 g) in
dry telwmne (200 ml). Uhe mimture was left atb 20% for 24 houwrs,
poured into water (H00 ml) end filtered, Tho residue (446 g)

crystalliscd fron methancl in ploted MeDs 210°%, Yield 95
o
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FOMIDs (,9 3{3143 i}:g 5.33 El';, 6'63 G}.lzﬁll;}rﬂ regulres Cg &9¢4§
Ky 5.255 N, 6.75%. {(Wolocular welght by isothormal
; 64 L
o emitr of ] g r v ¥ 3 £y iLe 3 '1‘“ v 66
dietillation ™ 218g Qldglxdﬁ rogquizon 209 ) vm@m:loéég

e,

1600 om e (in othenol) 207, 250 mu (€5 13,9205 13,800).

(The 2h4=dinitrophenylbydrasone crysballised f2om
altrobonrene in orangs needles Webe RBﬁQa TOUED: W, L7495
Coglly3lia0, wequires My L7 urdhy )

The agveous exhyacts from the cbove meaction were weldified
with dilubte hydrechloxic acld and oxtracted with chlowoform,
mporation of the latter gave toluenowpwsulphinic soid (93 wg)
mepe 8476

The Potmesiun Selt of Toluene-~pesulohonemide

The Potgpesiun Sall of Toluone-~pesulovhonemide} €) in agueovs olhenol

(75% ethanols 22 ml) was added t0 o solution of tolusnempesulphone
amide (8 g) in ethenol (16 aml) and the mizture heated undew

roflug for 5 mlnubes, thon coolede On pddition of excess acebone,
the potassium galt of tolucune-p=auiphonanide sopareted in plates
MeDe > 360%  Tield 5%

Tewf Touenompesil vhonyl JeteAninoacabovhenono

A mizbure of the pofasgeiimm zeli of joluone~pwgulphononide

(7.95 &), pvhenaeyl bromide (7.6 g) and bengenc (90 ml) waws
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heated wder refluxw for 3 hours, and filtereds Phe iltrate
vas waghed with dilute sulphuric acld and waters dricd end
evaporabed, leaving a yellow oil (7.8 g) viich was
chromatographed on aluning. Blution of the colusm with petzoloum
IS SV (3O n o . P
ethen {(Depe 60-807) gave He{itolucnewpesulphonyl) dipheonacylening
G Q - ;o . - -
{16 &) mepe 1327, TFOUND: €3 67Ty 1, BelB3 W 34556

Gyl 0,8 peauives Gy 67683 H, 56153 W, 3Jedd%. 1670,

Y ma
13244 11§2.0ﬁ“i. Blutien of tho column with benzone gave
e toluenowp=-sulphonyl Jwmaninoacetophenone (3.5 g) which

_ 65
cryatallised from ethanol in cubos Mepe 116° (1ite Meps 136=117° Je
POUNDe Gy 626335 Hy 4753 N; 4e8e  Coleulated fop 315355N93E3

Cy 62;33 ¥y Bedy I, @-ogfﬁ’éa Vmg 33333 léglg 13423 ll?@ Gm-ln

Resehions of ﬁw(Tclugnewﬁwﬁulphgngg)mwaﬁminaaca%ophenaﬂe

(a) ‘ihen a mixture of the sulphonamide (763 mg), sodiuvm
methoxide (0.8 g) and doy tolvene (50 ml) was lefd
wder niteogen ab 20° for 24 houwrsy, the sharding
moterdal {660 mg) vos recovercd.

(h) Phe sulphonemide (9.0 g) vas recovered quantiltatively
after treotment with sodiun mebhoxide lu toluene at

O .
1207 Por B houvs.
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(¢) The sulphonemide (3.1 g) was uwaffocted hy potaseiun
tertiery butoxide (2.6 g) in dry dimethylsulphomide
(120 ml).

Nw(?@luﬁnampmsul@hamyl} PwPhonyiglvolne Ithyl, heter

A pixtuwe of N-(toluone~p-sulphonyl) endline (10 g),
ethylbromoacetate (7 &), &ny toluene (R50 ml) end sodium cardonate
(20 g) vwap heated wader veflux for 70 hours, then cooled and
Filtorode Evaﬁor&timn of the filtrete gave a wolid which
crystallised from cthanol in needled Mep. 0%, ROUNDe G, 61429
Hpy 5553 N; 4elB. Calewlated fox el?Hl§N64$9 Gy 6le35 Uy 54723
Ny 4e2fe vy 1754, 1600, 1351, 1167 on™ .

Regotion mﬁ_N*(Tolﬁﬁm&s@mﬁnl@henyi) NePhonylelyeine Tihyl BDeter

A nitrogen paturated solubion of Nw(toluencep~sulphonyl)
We~phenylelyeine ebbyl oober (2.4 g) in dvy toluene (100 ml) wes
added to a nitvogen sabturpbted sugpension of sodium methoiide
(425 &) in toluene (50 ml)s The mimbure was left at 20° fop
A8 houwe, poured into water (200 ml) and tho toluone layer
poperated. The aguoous layer was exbracted with chloroform and
the conbined organic exbracts washod with waber, dricd and

b =" * » k) - Q *
ewmporated leaving o yollow oil which dintilled at 1507/3 mm.
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FOUNDes €y T0.003 Hy 565 N, 9e2e ﬁlﬁﬁiﬁﬁgﬁfﬁ requlres G, 70133
He 5,25 Ny 901%  (Moloculaw woight by Rest dotemminabior 66
3235 Oyl glin0; Toquizes 308.) v, 17305 16695 1620 om e

Treatmont of the sbove compound {900 mg) with Ryd=dinitzo=
phonylihydvesine hydroshlovide {500 mg) in mothamol (10 ml) gave
o yellow product {650 mg) which owystellised from nitrobenzene
in noedles mepe 2640,  TOUND: €, 52,825 Hy 3.335 W, L7425
613§3§m§67 requires C, 52635 Hy 30633 Wy 1649%% v ... 32793
16675 16Rlg 1500 am”&&

Resections of Ne{toluoncep=sulphonyl) Bonsyleniline

The gbove compound vas pecovered quontitatively aftorie

1. Adding cyelohemomone {1 g) dwopwise to a nitrogen
satupated mixbure of the sulphonamide (3.4 g)y sodium
methoxide (1.6 2) and teluene (R00 md) at 20°%,

2« Heating with sodivm methoxide, oyolohexavono and

soluene at L00° Ffor 4 hours.

Y=(Toluone=pegulohonyl) Dimethyleming

Dimethylomine (12 g) was added dwopwise o a soilublon of
polucne~p-gulphonyl chloride (50 g) in pyridive (100 ml) ab 0%,

The mixture was powved into lce and concenltwabed hydvochlordc aold,



*65-@
and the residve (15.5 g) filtered. The latter was vashed with
water, dried and crysballised from pedbroleum ethon (Depe 69*896)
in cubes meps 887 {Iite Meve 86*8?0)5?.

Roaetions of We(Tolusnompmsulivhonyl) Dimethylamine

{0) fThe sulphonanide (4 g) ves resovered gugntitatively
after treatmont vwith dicthylmalonate (3.6 g) and
poddun methoxide (2 g) in toluvene ab 20° fop
12 hours.

{bY The sulphonamide (4 g) was mecovored after beabing
with potassium othomide (2.2 @) and dlethyimalonate
(346 &) in toluenec wder wefluk, for 4 hourde

(¢) Freshly sublimed potessiuvm fertiary bubtozide (2 g)
was added w0 & niltrogen sebureted solubion of the
sulphonamide (2 g) end diethylmelonate (l.d g) in
dimethyleulphoxide (50 ml), ond the mixture loft ab
20” for 48 hours before adding woier (200 ml).
Tebrection with chlovoform folloved by evaporation gave
the starbing sulphonenide (1.7 g)e

(4) ‘he sulvhonamide (6 g) wos recovered after troatmend
with diethylmelonate (4 g), modiuvm hydroxide and

athylone glycol, wmder zofiuz.
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Reactiong of He-(Tolusne~o~sulshonyl) Methyleniline

le The sulphomemide {4 g) was vecovered after bhowbing
vlth pobtassium cthoxide (245 g) and disthylmalongbe
(3.7 &) dn toluenme (200 ml) undew meflus

2 fthe sulphonemide (1246 &) was recoveved quantitatively
after heatlng with oxcoss sodivn ethozide and
diethyimelonate (8 g) in othancl (300 ml) wnder woflux
for 2% hours,

3¢ A mixiuve of the sulphoremlde {500 mg), acetophenonc
(500 mg), sodium hydroxide (8 @) and ethylenc glycol
{40 m1) was heated wader refiuvx for 6 hours, and

Q

left at 200 for 24 hours bofore adding woter (200 wl)

aud extracting with chlovoformm. The product (1.2 g
obtained after eveporation of the chloroform was
ghromatographed on an aluvming columy eolubion with

chlomoforn geve the sbardlng sulpbonemide (460 wg)a

Hiw{ Todvcnempesiulphony . Jeo-Aminonce tophenons

The gbove compound was preporved by ftosylating o-aminoacetophenone
with boluenc=p~sulphonyl chloride in pyridives it coystalliszed

from methanol in cubes meps 1420,  FOWID: C, 62,13 I, 5e55y
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Y oe 30775 1665, 1325, 1159 on™

Roactions of H-(Tolusne-p-sulphonyl Jeo-~Aninoscetophonone

() The culphonamide {1 g) vas wocoversd unchanged aflor
trentment with sodium wethoxide (2 g) in toluvene
{400 ml) wnder mitwogen, ob 20° fom 24 howwss

(b} The sulphomamide (L5 g) was recovered quantiltabtively
attar troatment with assium textlavy butoxide
(246 g) in toluenc (2@8 mi) at 122° for 12 howrs.

(o) 'fhe sulphonemide (1 g) was weffected by potassivm
terbiery butoxide (2 g) in dimothylsulphomide (50 ml)e

(@) Potossium hydvoxide {6 g) was pdded to a molution of
the sulvhonamide (L5 {3) in ethyleno glyceol (100 ml).
The mixture wag heated wnder refluy for 2 hours, and
loft at 20° for 8 houms before diluting with watem
and extracting with chlovoforme  Tvopowation of the
ehlovoform gave the starting matevial (700 ng)e

The alkaline exbracts Trom the resction (4), were acidificd

with dilute hydrochlowic scid and exbracted with chlovroforme

Evaporation of the chlomoform loft am oil {254 mg) whiech omystalliced
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from pobrolouwn ether (D.p. L00120°) 4n colouwrless cubes mepe 1277,
NW?I} ¥ G b 550 45 ?y I{g 5§ ?Ev § E‘qg 5‘ 36%‘! Gl‘l}x{lfé}'&?a E?Gf}ﬁ:i.‘i‘@ 5133

T _ £ 40 =
Cy 65,955 Hy 553 Wy 5e13% v . 3311, 1629, 1599, 1323, 1156,
985 Gm#:]'a

The product (Meps. 12?3) was pocovered wnehangod afterse

1. Heating with polyvbhosphoric acid at 959.

2« Trestment with excose acetic anhydride in pywidine
at 20°,

Gwe{Poluone~pesulvhonyl Jmo=llcthy laninoace tophenone

Mothyl dodide (2.1 g) was added deopwise bo o sbirved
puspension of o=aninoscotophenone {247 £) in aqueous godium
bicarbonate solution (0.75%; 150 ml) at 200%  Tho mixbure
vas heated, uwnder vefluxy for & hours before cooling and
extracting with chloxoform. The labtor wag wabbed wlth waten

dvied end evaporated o give an oil {3.51 g)e Thie was breatod

at 20° with excoss toluenospe-sulpbonyl chlovide (9 g) in pyxidine
(?5 mi) and the solution poured into leo and concenirated
hydrochlovic acids  Wiltmobtion gave o rosidue which vas washed,
dried and chromatographed on aluvminas elubion of the column with
bonzene gave the product (300 mg) which crystellised from

methenod in cubes D 1140. TOUNDS Gy 63408 T, 5653 Wy 4eGBe
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Gy ¥y 71108 vequizess G, 6343535 Iy 5e55 N, 4aGe
Voo 16865 13485 1270 on™
Elution of the colume with bemmeno/chloroform (99 s 1) gave
e ToLuene=mpsulphonyl Juowaninoaceboshonone (246 &5 mepe 142°).

= {Toluengmpssulohonyl) Hotbyleniline

Amberlite rosin (30 g3 Tdled. 4L0) woe activated by
treatnent with sodium hydroxide molution (1 H), fthen washed with
water wrtlil the eluate wee newbwal o 1itmus.

The resin, He(boluene-p-sulphonyl) aniline (2.0 g) and
benzens (50 ml) were shaken togethen with methyl iodide (6 mi)
for 10 minutes and the mixbture left ab 20° for 48 hours before
Tiitration. The filtrote was vasghed successively with dilute
sodium hydvoxide soluticn, dilubte hydeochloric acld and waten,
dried end evaporated. The product (2.0 g) cmysballiged from
methanol in cvbess mepe and mized mepe with an authentic sample
of We{toluone-p-suiphonyd) melthyleniline was 99%,  Yiold 98¢

[=(Toluepemn-gulphonyl ) ~o-o thylaminoacebovhencns

Methyl dodide (12 ml) vas alded to a mimture of the wesin

(20 g dmy weight), Fe{ioluene=p=sulphonyl)-o-aminoacebophenons
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(1 g) and bensene (100 ml), which had been previously shalen atb
20° For 3 howss The mixmdure was left at 20° for 96 hours
before filiveition, ond the benzene waghed succesaively with
dilute sodiuvm hydeoxide solubiong diluvbe hydrochloric acid and
water, dpled and ovaporateds The product (959 mg) cryetallised
from mothanol in cubes map. 116°%, Tield 0%,

Reoctionn of Ne(Toluene-pesulphonyl)-omllathyloninoncetophonone

() %he slghonamide (500 mg) was pecovered, in almosb
guantliative yield, afor trostment with sodium
methoxide (1 g) in toluvane (150 ml) = wnder nitrogen =
ot 20° fox 48 bhourss

(b} A nitrogen saturated suspension of freshiy sublimed
potassimm bortispy bubexide (2 g) in ar
dimcthylsulphoxide (25 ml) was added to a nitrogemm
patureted golubtion of bthe sulphonamide (L g) in
dimothyloulphoxide {50 ml) and the mizbure left at
20° Fow 48 hoves bhefore adding water (200 ml) and
extracting with chloroforms Bvaporation of the
chloroform gave an oil (900 mg) vhich wasm
chromatographed on aluminag olution of the colwmn

with bengevne gave bthe starting meborial (950 mg).



(a)

R &
The sulphonemide (450 mg) was recoverod umchanged,
aftor heating with sodivm ethoxide (1 &) in ethonol
(100 ml) wndoe veflug, for 3 houvs.
A mizbure of the sulpbonamide (850 mg), sodivm
hy@roxide (6 &) mnd othylene glycol (40 ml) was
heated under meflux for & houes and lefd at 20°
for 60 hourss Hater (100 ml) wes added, and o whive
procipitoto (291 mg) vhich formed was filtered and
cryatalliised from methanol in cubes MeDe 3.,3.6(3 (the
aixed meps with the sbaprtiag z‘nﬁ,ba rial did not dopremsle
The filtreie was cxbracied with cbhloroform and the
allaline layexr sepavated. Acidification of the labber
with dllwte hydrochloric acid gave sn insoluble

jmorganic solid (257 mg).

Roaotions on Auberlite Resin (T.Hele 410)

(a)

N {tolusne=p=sulphonyl) aniline (2 g) was adsorbed
from benmene (100 nml) on 4o Amberlite resin (dvy
weights 20 g) which bhad been previously vashed with
concentratod sodium hydroxide solution and uatore

The sulphonamide pemained on the wesin afber stonding



(b)

(¢)

(@)

- T2 -
for 48 hours in benzene with otbyl bromide (5 ml).
Hee( bolucne~pesulphonyl) emiline {2 g) was adsorbed

feom bhengone (100 ml) on to the vemin {(dey woights

20 g) vhich bad been previously woeshed with concentvaiod

godlun bhydroxlde solubtion and waters The sulphonanide

remsined on the pepin afbor stonding at 20° foe

48 hours in bongene with bromoscetal (5 ml)e

Ne{ toduonew=p-sulohoryl) mmiline (2 z) was adcorbed
feom bensene (100 wl) on to the basic resiln {dny
welghts 20 g)e  The sulphovemide wremadined on the
vegin aftor standing b 20° for 24 hours in bonzene
with monchromoacetone (5 ml).
ﬁgﬁ’w(@iﬁaﬁusnéa@mﬁulphonyl)~0w@h@myleﬁeﬁiamime (2 &)
was adeorbed from bensene (200 ml) on to the resin
(dey weights 30 g) as above.  1,3=Dibromonceiono
(ded &) vasn 2ddod ond the mizture left ot 20° for

48 houes befove Ffiltretion. Thoe stawbing
sulphonamide (700 mg) vas recovered on eveporabilon of

+the benzeno.
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ﬁﬁ(Tolugnaﬁpmsquhony%}»adﬁangglaminaageﬁa%h@ncne

Bengyl chlozide (1.6 g) was added dvopuise over 2 hours
to o stivred mixbure of owaminoscetophenono (6.46 g), sodive
bicerbonete (3.0 g) end water (20 ml) at 95°.  The mimbuwo
vas hoatod wmder veflux For 1 hour and loft at 20° for 12 hours.
The brown oild, which separated fyvom the aqueons layor, was
diaselved in chloyoformg the solution ves washed with

paturated pgueons sodium chloride solution and oxtracted with
dilute hydrochloric acid. ‘Phe letler woes basilled by addibtlon
of ammonium hydrozide and oxwiracted with chlorvoform.  Tho wed
0il (4«5 £) obitoined by cveporation of the chlowoform, was
goparatod into its components by fyrectional disgtillatlong
this gave oweminoncebophenone (bep. 95-100°3 0,2 mm) and
owhensyloninoacotophonone (725 mgs  beDe 120w125°/0.2 mm).

Ve 33335 3653 on™,

it

Toluono-p-outphonyl chlopide (096 g) was odded to
solution of ow~benzylominoscotophencne (725 mg) in dey pyridine
(100 ml)e The mixtuve was lefd at 9§G for 1 houry, cooled and
ponred into ice and concenitralted hydvochloric acide The residoe

(650 mg), obtained on £iltvation, cwystalliced from ethanol in
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cubes Mele 130%  FOUNDs O 69405 Uy Gels f;?ggﬁafﬁass
coquires §, 69.655 Hy 5.55%
L ) 163" -l
Y 16753 23573 1163 en e

Reactions of N-(Toluenc~p-sulvhonyl)~o-Bensylaninoacetophonons

() The sulphonamide (1 mole) was pecovered wchanged

>,

after treatment « vnder niivogen - with sodium
mothoxide (2 mole) in dvy tolusne for 4 hours ol
50°,

(h) %he sviphonomide was wmaffected by heating with
sodivn methozide in folwene = wder reflux ~ fox
4 hourscs

(¢) The sulphovamide (350 ng) was vecovershle alfbop
shaldng at 20° with potassiun tertiany butonide
(1e4 ) in dimethyleviphoxide (120 ml).

{a) & mizbure of tho sulphonamide {273 mg), sodium
hydpoxide (6 g) and ethylene glycol (40 ml) wes
neated wider vefinz for 6 houvs and left at 20°
for 24 hours., VWater {300 ml) wos added and the
solution exbracied with chloroforinte vapovation

of the latter gave the stariing nmaterial (165 ng)e



Hwwid i phenyly l-lmioliencwrmsulohony delvoine Methyl Hotor
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2=Polusnesp-gulphongunid m’i&,}, vhenyl

Toluene-pesulphonyl chloride (60 g) was added 1o a solubtion

off 2waminobinhenyl (50 g) iv dvy pyridine (30 ml) at o°,

The mixbture was loft ab room temperature fov § hours, poured into

ico and concenirated hydrochloric acid and the product (73 g)

collected by filtzation. The residue was vashed with diluie

bydrochlorlic acid and water, dried and crystelliiced from methenol

T\ wrd A IEeh TIN5 /A T T n'§

Tiold 76{9. TOUND 2 {:59 ?Gomg Ef} 3029

Fea anad emer wa ws

in prisms meps 99 6
Wy de3e ("3-9 ?‘MQE@ wequires G:} 70Ty Hy 538 Ny 4edfe

. 31785 13093 1145 ow™, A (in olhemol) 210 m u
(S B ??553@{3}4

w3 i phenyly l-limiolueneersaul vhony helveine Methyl Bator

A mixbuve of 2etoluenew-pesulyhopamidobiphenyl (70 g)y dxy
toluene (300 ml), mothyl bromeacetate (41 g) and avhydeous
sodium carbonate (70 g) wee honded under roflum for 4 dayte
The mixbture wan filitered and oxtrachted with chlorvofonin
A neutzal solid (69 g) ves obbained from the £ilérdte on

ovaporations it opystallised fron mothonol in prlems mepe 11 o
3 o ¥ e »

E{iﬁ}.d SGS'?EQ };{}iﬁf}}ﬁ ﬁg 561:73 :ﬂ.g 501§ F}g 305# CQ@H‘?’ e, S
roquires Uy, 66485 H, B33 Ny 345 Viag L1395 13763
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13335 1141 ow™t. A (dn othawol) 208; 230 m M (€ ¢ 35,0003
23,800).

NeZwBiphony iy lviwboluonewos=sulphouylrlyeing

Tm2whivhenylyl-fiwtoluene~p~sulshonyliglycine mothyl cagtew
(65 g) ond a 15% aqueons solubtion of sodivm hydromide (59 nl)
were beated togethey at 5GQ for 1 hours  The solulion was
cooled, diluted with water and acidifisd with dilute hydrochloric
acide The product (60 g) woes colleeded, dricd ond cuysitallised
from boluene in noedlos Mepe 1057,  Yield $6%. TOUND: €, GG6.43
Hy He25 Wy 3e06e 321ﬂ19E04$ reguines O Géaég Yy 503 W, 3aT7%

o],

Voew 91225 L1393 17245 13165 1130 cm {(in othenol)

A
max
2105 23C m p (e s 30,0003 18,600}

Tw(Doluene~nmsulphonyd ) ~R=0ivhenylanino=icotyl Chlopide

Twlwbiphony lylelietolusno=pmmulphonylglycine (0.5 g) wasg
dissolved in thionyl chloride (60 ml) and the solution reFfluzed
for 1 houre The oxcess thionyl chlopide was diptilied off

leoving the produet (11 g)y  Tield 100%

5 3 GreDihyinowimozows«toluonesn=sulphonyldibons [bed] azepine

et

He{ tolupno=p=sulphony i }==biphenylanino-acetyl chlopide
(11 &) was dissolved with mechanicel siizning in dry chloroform

(75 m1) end tho temperature of the molution lovewed 4o w70%,
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Anhydreous aluminium chloride (19 g) ves slowly odded, the mixzbure
ghizred at «10° for 3 hours end loft ot 20° for 12 houes.

The mizture woas poured into iced watber and stivveds The
chlopoforn vos vashed with ice cold modium hydroxide polubion
{3%), dilute hydrochloric acid and vater, dried and cveporated
leaving o gun (9.5 g) which crysitallised from mothanol iv prisme
mepe 137%  Vield 90%, IOWID: €, 6%.18 H, 4495 1, 3e5%
@23}1&7&3‘@3}5 reguires (3; 69uds M, 4eTy Ny 3688 v 16853

L
15903 13253 1340 om™v. A (in ethenol) 207, 232 mu

S

(e 36,0005 32,200)e The kebone formed a Pyd=dinitzophenyle

hydramone depivabtive mepe 218%

9, 30D hyrdrowiimi ol uoncwpsesulvhonylohonantheddine

Anbydwous sluminium chloride (10 g) ves added fo s solubion
of We{tLoluenewp=sulphonyl)=2-biphonylanine-ecobyl chloxdde (9 g)
in cavbon disulphide (B00 ml) at w’?GQ*— GQE 200000 .
The cooling bath ves romovad and the mizbuve wesn sbirred so theb
1% papldly etltained roon bemperatuwes. Afber 12 hours chlonolorm
was edded and the orppmic exmbroct washed with agqueous ammonis,
dilute hydeochlopice acid and water, deied and ovaporated leaving

a bor {Ge2 g) which was chromnbographed on deactiveted aluming.
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The product (2.3 g) eluted from the column in bensgone and
eryotallised from nethanol inm cubes meps 102°%.  Vield 20%.

TOUNDs Gy Tleds Hy 5e235 Wy dede ﬂagﬂ37ﬁ02$ roguires

1

Cy Tle63 Iy Saly My 4e2%e 15903 13263 1140 em™ .

Yo
Mo (in othanol) 2153 2423 252 m 1 { €8 24,2005 21,9003
13,000). Elutlon of the column with bengone~iight petroleun
(2 31) gove 5y6.iihy AroeTeoxombuloluengmpesulphonyldibons [ bede ]
azepine (1.5 g)e |

T=0xodibens [beds ] azevine

A solution of 5 3 Ol by dmQm Twoxo=H=tolucna~p~sulphony L
dibenn [bedd arepine (2 g) in dry tolusne (80 ml) wes added
to a puspension of sodium mothoxide (2 &) in dzmy btoluene (150 ml).
Both were proviously saturabtod with nitrogen. The minbure

s left at 20° for 12 houre then poured imbo water (300 ml)e

il
=2

A pueple solid (611 mg), which sepowetoed from the bolucne layem,
cryebadliced from detralin in necdles meDe 26?@. Tield 60V
FOWD: €y 8La03 Hy, 4655 Wy TeOo 9&4§§E0 vequires €, 8l.1
Hy 4633 N, Ga8%. (Moleculowr weight by mess spectroscopy 2073
clﬂﬁaﬂn requives 207.)

. 16135 35913 1575 om™ (in ohloroform) 226,

ma,.?‘
2463 3503 520 mu (e 8 5,0005 17,0005 459903 2,920),
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Phenavthyidone wae obtained from the aquecus layew in
13% yield.

5 o GmDi by Qo0 fmitydoroEy =m0l uono=nwsulphonyidibens [bede] azepine

A mizture of 5,6m0lhydpom]=oxomietoluone~p~cul phonyldibons
[bed.] azepine (1.9 g), czcoss lithivm aluminium hydride and
tetrabydrofuran (250 nl) was hosted uwndor veflux for 17 hours,

The detrehydvofuran vas evaporated and water cautiouvsly added

to the residuc. The precipitoie wes filtereds deled and exwiraciod
with chloroformy from which o noutral oll {1.32 g) was obtained.
The produet cxystallised fron methonol in prismg Mepe '.i..cmeo

Ticld T0%. FOUND: €y 68.8; Hy 5433 Hy 3.9 Gglﬂwmas
roquives G, 694035 W, 5425 W, 3.9% v 3390 1325; 1148 cu
hmam (in ethanol) 218; 238 mu {8.5 2355505 25,680).
Fhonanthridone

(a) Teoxodibenz [b.ds) ezopine (77 mg) vas heated fow
6 days in o sode ‘glaas tube at 1939 and sitmosphoric
pressuze.  Whide omyebals (36 mg) evblimed into the
cold part of the tube and cxyabellised from wmethonol
in neodles mepe 293%  Viold 43%.  FOUND: Gy 80413

He 4633 Ty, Tede Coloulated fov ¢, ,H.H0s G, 80.03
379 ? ?



(v)

()

A
may

13

Hy 4e65 Ty Te2fhe v . 3,0005 16405 1580 om s
{(in ethenol) 242; 2505 2603 3303 322 mp

(e s 23,2005 17,6005 19,7003 8,310; 10,800),.

A mizbure of Teomodibens [bede aszepine (1,23 @),

dey beteebydeofuren (250 nl) pmd oxcoss Lithiun
aluninivn hydelde was vefluxed for 40 hours, cooled
and powwred into & mixbture of dee and concentrated
hydpeochloric acids Tho chlopoform ewtracts wes washed
with dilube hydrochloric acid and water, dried and
evaporateds The product (1.l g) woas ehﬁamat0§®éphea
on an aluning columms olubtion with bensene/chloroforn
(L e1) gave a s0lid (350 mg) vhich crystalliced from
methonol in prioms M 29305 Tield 30%  Uhe

mixed Mepe with an suthentic sonple of phononthridone
pefatst 293°¢

A mizbure of modium mothozmide (45 g)y 9,6-dibydro=
TuozowSwioluenewn=sulphonyldibenz [h.de] azopine

(1.9 &) end dey toluene (250 ml) was saturatod with
oxygen and loft alb 20° for 3 hours. Hobow {300 ml)

war added, tho aguoous layoey sopapated, acidified
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with dilute hydvoechloric aelid snd extracted with
chloroform. This was wvaghod with woten, drled and
eveporated %o give em oil (300 mg) which crypiallised
from methaneld in needlos meps E,QBﬁ.

(@) 8,6mdihyduo=S=hyivoxy=T=oxodibeng [bed. azepine
(130 mg), 20¢% palladiscdwcharcoal (542 mg) ond
trichlopebensene woere heantold together wnder roflux
for 5 hoursy cooled snd Ffiltereds Tho organic layor
vas vached successively with dilute alkall, aeid and
wolere  Afber drying end evaporating the solvent, a
colovrless solid (70 mg) - indisbinguishable from
phenaontheidone « was obbalned.

() T-oxodibenm [b.d.] asepine (50 mg), gleclel acotic
acid {25 wi) end sine dust (2 g) wewe left at 20°
for 48 hours before filtratlon. Hemoval of the
solvont, chvomntogmaphy on aluming, ond clution with
99 31 chlovoformenethanol gave phenanthyidone (12 nzl.

Beegbions of Twoxodibens bheds] szoplue

{n) The azepine vng pecovered uwnchenged after boing
shaken for 24 houwres at 1 abmosphere with hydrogen and

L)

the following catalystss palladiuvnscarbon,



(b)

-~ 8‘3 o
relladivm-caleiun cavrbonate, reduced platbtinum
oxlde~carbon. Both dlozan wnd cthanol were used
a8 solventss
The agepine was recoversd afier tveatment in
tetrahydrofuran for 24 hours with an excess of

e a N ~ &, y £ 53
Tithiun in diethylomine at 207 .

T=0xodibons [bed.] szepine Hydwochlomide

(2)

(b)

Vhen Teozodibons [bedel ozepine (108 mg) in dioxan
was satupated with doy hydeogen chlovide, o vwiolew
hydrochloride (00 mg) separaited. This erystalliced
from ether in noedles mepe 249°%,  TOUWND: ©, G845
Hy 455 €13 LdaTe Oy 00 (GINO Toquizes G, 69403

.y

Hy 4el3 Og 34.6%6 Vies 92008 1075 em T,

m&xA(am ethanol ) 202 s 2115 2383 530 mp (& & 22,1003
20,0005 17,2503 2,625).

0% Porchloric acid (1L nl) wes added to P=oxmodibens
[bede] avopine {188 ng) in dlozan (100 ml),.

The molution wes cxbracted with chloroform which

vas washed with water, dvicd and ovapomated, leaving

o purple s0lid (260 ng) meps L35=140°,



Coxyetallisation from ether yielded tho hydrochlozide
(180 mg) meps 249°.

5 9 G-Dilydrgms-hydroky=T=oxodibenz [heds azepine

(2) In the preperation of Twoxodibens [hed. azopine
above; a produet (v 201225°) was obtained from
the orgenic exbrmot on evaporationg it ceystallised
from mothanol in needles Meve 230°,  TOUND: Cy; T4e63
My 5008 Wy 6430 G&égilmgﬁ roquires Cp T4e03 Hy 4493
Wy, 643% ~ moleculor weight (czyorcople) 233;

39055 1680 onre

¢ 3 B waulee YEIN
33@311“92 requives 225 vmax
A (in cthauol) 209, 238, 250 mp (& ¢ 27,6003

maE
42,7005 12,600}, A weaction, positive for

hydroxylanines, ves obitained with ferwous hydraxid@gﬁ.
A nogatlve result was foud Tor phenanthridone and

5 5 Gl 3 by dpomTenzowSwtoltenewp=culphonyidibons [bedes |
azePinc.

(b) Twoatment of 5,0-Aihydrom]=0x0=S~t0luenewpesul homy Le
dibons [hede] nzmopine (2 g) in dvy toluene (250 ml)
with sodium methoxide {445 &) end oxygen ab room
tomperature gave a noubtral oil (250 g) which

* A g, 3 Q
cryetallised from methanol in needlcs Mepe 2307,



(e)

Reaotiong
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A mizbure of Teomodibens [bed.] aszepine (64 ng),
glecial acotic acid (30 wl), water snd gzine dust (2 )
was left at 80° for 6 hours before Tiltwatiom. The
filtrate was dilubed with walteor and oxbracted with
chloroform. The product (40 mg) cxystallised from
methoviol in noedles meDe 330°¢

of 5, GmDihvdro~Suhydrogy=T=oxodibens [bede] azepine

#
e

A mizture of the azmepine (32 mg), pyeidine (10 ml)
and acetic anbydride (2 ml) was left ot room temperature
for 48 hours, poured iuto & plxbure of lce and
coneenvrated hydrochloric acid and extracted with
ehloroforne The gtarting mateorial woe rvecovorad
guanbitatively.

The gsepine (130 mg) glacial acotic acid (25 nl) and
concentrated hydroechlorie acid (25 ml) were refluxed
together for 1 hour, poured into vater and oxbracied
with chloroformes On removal of the solvent, tho
agepine was vecoveved in 504 yield.

The szepine (30 mg) in au excess of dny pyridine vwag
treated with toluone=p-sulphonyl chlozide (25 mg)

at voonm temperatuve overnighits but the staxting
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meteriel {24 nmg) weo recoverad.
4e he gsepince was recovared vuchanged afier heating fop
2 houvrs in polyphosgvhoric acid at lﬂﬁo.

The Divotossium Salt of N,Wtm(Ditoluenowpesulohonyl)

womlhonylenedianine

A solution of poltessiuvm bydroxide (2.1 g) in aguoous ethonol
(107 5 ml) wes added to o hot solubion of Hylftwe(ditoluenowpm
sulphonyl y=o=phenylenedienine (7.04 g) in othavol (200 ml)
end. tho mizbture cooled Ho £20°.  Addition of oxmcess acebone
gave the dipotossium selt (4.8 g) as o floceuvient precipitate.
This was filtored and pucked doy, m.pu3>3ﬁﬁ0. TOUNDs C, 4T«363
Hy 3.8 Ggeﬁiaﬁgﬁﬂﬁaﬁg veguivress O, 48,773 Hs 3669

wl,

Voop Y6085 13073 1183 cm .

Abtompted condensation of WI'~(Ditolucnesp-sulphonyl)

mowbhenrlensdianine with 1,3«Dichloroacetone

(2) ‘he disulphonomide (9.7 g)s 1,3=dichloroacetone
(3.1 g}y anbydvous sodium cavbonote (25 g) and dvy
toluene {500 ml) were hoated together, uwnder weflux,
for 50 houws, cooled and left ot 20° for 70 houes,
before filtrations Uhe Aisulphonemide (G.1 8) ves

rogovered on evaporabion of the toivencs
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(b) ho disulphonamide (2.2 g) wap recoverad wohanged
afber heating with 1,3-dichloroacetone (655 mg) in
pyridine (50 ml) for 1 howr at 95°,

(c) The dipctesuium salt (474 mg) of the above sulphonamide,
wan heated in bensene, uwnder wzefluw, with
1y 3-dichlozoacetone (124 mg) for 3 homrs. Afow
washing with dilube hydrochlorle acid and watew,
evaporation of the bénzeono gove the disulphonswmide
(326 ng)e.

() Heating the dipotessivm salt {L.OL g) with
1,3~dichlowogoetone (234 mg) in vater (100 mi),
wnder meiluw fov 3 houwrs, gave the sborbing
disulphonanide (0«65 gl

70

1, 3mbibromoncotone

Bromine (650 ml) was added, dropwise o a sbtirved mimiure
of scetone (B00 ml), water (1,600 ml) and gleoial acetic acid
(375 m1) at 70%  The solution was cooled, water (800 ml)
wos sdded and the mizture loft at 20° for 2 howrs before

decantation. The oll (546 g) which vemained, was scparated

into it componenits by Lractional distillation through a packed
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columns 1,3=-dibromoacetone (bepe 9§~9§ﬁ/90 mmg  Lite
DaDe 97*980/21w£3 mm) Forped colourless crystold MepDe 209
on sbanding. Yield 33%.  FOUND: Br, Ti«Bs  (eloulabed for
Oyl Br0t Bwy 727

The other producsts were momnbrcmeae@tenei(b.p. 43&44Q/26 mi )
and L, l-dibroncacetono (h.ﬁ. 6670"/20 nm)e

‘ggy'm(Bitoluanew@wsulﬁhsnyl)w&g 2o 3y A-Petpahydro-~I=orowhen s
{b ] =1, 5=dianepine

L. A mizbure of the dipotassium salt of Wyll'=~(dltolucngmpe
gulphonyl)~owphenylenedionioe (175 ),
1,3~dibromoasetone (700 ung) and dvy beasene (50 nl)
wae hepbed wnder reflux for £ hours before filtmation.
The gum (o5 &) ah%ain@@ on evaporation of the
filteate ves Gi};éamarhag’raph@& on newbtralised alumines
plution of the coluvmn with benzone gave the product
(250 mg) vhich ceystallised fron methenol in colouvless
cubes mepe 182°.  FOUWD: €, 584955 Hy 4e83 W, Gale
Molecular woeight by isothermel disbillation 458.
Gggﬁggﬁgﬂ5ﬁg requiress Oy 584835 Uy 4eT3 Fp 5095%

-l

Moloeouleyr weight 470, Lie2y 13523 1224 om T,

Ve



fad
o

w 33 -

Biuvtion of the gbove column with chlowoform afforded
W, m{ disoluone=p-sulphony 1 J-omphony lonedianine
(865 ng }&
A mixture of the pobassivn salt (L8 g)y 1,3=~0ibrom0~
pcotone (700 ng) and vater (80 mil) was hoated ot 80°
for 3 hours and fillereds The dried wesiduo uag
chromstogprarhbed on aluminay elution with bensene gove
the product (236 mng)s meps and mixed mep. with the
diezepine from above, was 162%,

Blution of the columy with chlovoform gave
Wl Y m{ gH boLuoncwpwsulphonyl J=omphenylonedinnine (820 ng)
a8t befores
A nixture of If,Nt={ditoluene=p~culphonyl Y=omphonylence
diamine (649 @), L;3=-dibpomoacotone (3.75 g), anhyduous
sodivn carbonate {20 g) and duy tolueno (1 litwe) was
heoated uwader weflux for }52.{:5. hourge  The wine coloured
golution wag filtered eand the residue oxtracted with
chloroforms  fvaporation of the orvgenie extrecis gave
e gom (8.05 g) vhich wap chromatographed on weutralised

alupina: elution of the columm with benszene gave the



) {3_‘9 .

product (2.4 g) vhich exysiollised from methanol in

oubes.  Tho mepe and mizod mepe wWith the pvoduct from

(1) ves 182%,  whe 2 hw-dinitrophaenylhydnamone
crystallised from nltrobenzene in yellow needles
mepe 208%.  TOUND: Cp 534955 H, 4403 ¥y 12475
Gﬁﬁﬁgéﬁﬁﬂgsa vequives Oy 536553 1y 4405 1, 12.9%
Vo 33333 16265 16005 1511 on™.

Flution of the aforse-mentioned columm with

chloroform gave the sbarting disvlphonamide (4e3 &)e

Resetions of N Nt=(Ditoluene~vesulobonyll«=l, 2, 3, 4-Totvahydog.

2moxombongo [ b ] «1,5-dinzonine

{a)

A nitrogen saturated solution of the dissepine (% &)

in dry toluene (180 nl) vwas pdded to & nitwogen
gatuvatod susponsion of codiuwm methoxide (2 g) in

dey toluene (50 ml). The minbuve was left at 20

for 48 hours, poured into wator (200 ml) and the

tolvene layer sepozsbeds Hvaporabion of the ltolusne
gave 2 red selid (%50 mg) vhich crystelliced from ethanol
in plotes meDe 242%  FOUNDe Gy 6LleB4y Hy 4423



(b)

(o)

(

o

)

- OO -
Wy 8.98%.  (Moleowler welght by isothormal distilletiong
350 Giﬁﬁiéﬁ?@Sﬁ voquinen 31de) Yoo 33903 16083

170s 1156 cmfa.

Wualeaw mognetlc regonence peaks at
o LeGm3eGas Te657(aven railic 10% 3).

When the nbove geaction wes repeated using pobassiuvin
tertiany buboxide, the yed compound {meps 2420) FoRE]
obtnined in 700 yicld.

Froshly stblimed pobaseiun torptlory butoxide (1.3 g)

8 added to o nitrogen swiurated solution of the
dingepine (800 mg) in dry dimothylsulpbomide (L0 ml).
The mixzbure was lefh at 20° for 24 bours,; pouved into
water (100 ml) and exbracted with chloxofomm.

A vod compound {700 mg) was oblained on evaporation of
the chlopoformy 1t coyebollised frowm cthanol in
deop-red plaboB Nape 342ﬁ {(mizod mepe with compound
from (o) 242°%).

The diezepine (5.1 )y enhydrous sodium carbonate (22 g)
and toluene (200 mm)g wore heated together under peflux
for 48 hours and filtoreds The filtrate vas washed

with wator, dried sud evgpovated, leaving o ved solid



Reasotiong

1.

2e

- O =
(2.2 g) vhich cxystallised from ethanol in deep-red
plates. The meps and mixed mepe with the product
from () was 242°.

3 , O
1681055 Sinepe 242)

Pobassiun hydvesids (2 g) was added to o solution of the

of the sompound ©

vod compound, (250 mzs meps 242°) in ethanol (150 ml) end

' %he mixture hesbed wnder roflux for § houvs, then ceoled

ond pouved into waber. [Miliration gave the sbovbting
matorial (220 mg)e

A mivtuze of the red conpound {mepe 24&% 268 mg)s
concentrated hydrochloric acid (5 ml), glacial acetic acld
(5 m1) and water {12 ml), was heated vnder vofluz for 5
hoursy bofore adding wabter (300 ml) and exbracting vith
chloroforms  Byvoporation of the latter lefs the starting
compound, (221 mg)e

20

&y dwBimothyl=bonao [h] ~ly8«dinnepine™ sublimed ab

Sﬁ)ﬁ (0.5 wm) and orystellised from honzene in colourless
CUBES MePe 130° (1ite mepe 3.31*133’:’). POURDS Oy T6.753
He 6295« Caloulated fop {3111212932: Gy T6.85 Hy T:0.

v . . -l
non’ 1639 o e



- 02 w

Resctiong of 2,4-~bimethylwbonso [ h] =l,5«=dissapine

(a)

(v)

Perchlovic acid (5 miy T0%) was added to » molution
of the diazepine {1 g) in glaciel poetic acid (20 ml).
The purple cxysbtals which sepavabed were Tillered,
drled and orystallised from waler in needles MeDe 3;.85(}.
FOUND: ©p 456103 Iy 44955 Hy 9065 &y lﬂwﬁlﬁgﬁgﬁi‘aﬁ
33333

requivos Gy 454435 My Se163 T, Debdghe v o

32265 31753 16393 16005 1064 ou ™.

The porchlozate (3«1 g) in vater (200 ml) vas
shaken with dilute potassivm bydvoxide golution end the
mixbure exbtracted with chloroforns The latier wpe
washed with wvalbery; dried aud cwvaporated legving
2, dwdimetiyl=bonzo [b ] =i;8-dinzoping (Re3 &)
&"&iplwmlm@"&h;gr;i,gm;'cshléaa*ize} (1.6 g) vae added %0 8
solution of the diazepine (L3 g) in duy sethylono
chloride (20 mi)s The solublon was left ot 20°
for 24 hours, excess polwolovm ether (Depe 'SO-S{)G)
was added and the precipitate filtersds The venildue
(1.0% g) cwystelliced from methylene chlowide in

purple needlese Tho mepe ond mized meps with the



(e)

- 93 -

perchlorate objained from (a) was 3-.85{}.

Tvapopation of the filtrate gave triphenylmethone
(234 mg) mepe 92° (1dte MeDe E’M-Q)?'}”c
Toluene«-p-gulphonyl chloride (5.9 g) was added to a
golution of the dlazepine {641 ) in doy pyridine
(100 ml)e The nmixtupre wae left ab 20° for 24 houves,
powred inho excess loe and concentvated hydwoahlonia
aclid and filtereds Fhe dried repidue (4 g) vas
chronatographod on alunined olubtion of the colum
with chlepoform-mothanol (99 $1) gave o compound
{248 &) vhich sovarabed from methanol-nethylene chilovide
ag a doop rod amorvhous solid mepe. > 36&%
TOUND: Gy 66465 Hy 5753 My 8455 8, Gele
E}‘aﬁfimﬁaﬁgs raguires G, 664855 Hy 5455 W, 8.63

By 948103 16005 13795 1360 om .

v
i e
(Volecular weight by isothermel distillation 3463

G oy 0,8 requires 326.) The product ves waffected
LS R >

by heating vwith dilute hydvochlopic aeld and by heating

with emcesn concentbrated sodiumm hydroxide solublion,

wder refluss



- 94 =

38

Ti=({Toducne wnesylohonyl) dihydroisoindole™ was

obtained in $5¢% yleld by heating ® ;0 Ywdibronoeoe
xylene (26 g) and peboloene sulphonamide (17 &)
bogether with anhydroug sodium corbonete (10 &),
sodiwma othoxide {6 g} end ethanol (250 mil) undew
voflux for 3 hours. The product (14 g) crystallised
from ethenol in colourless needles meps 176°.

FOUND: €5 656835 Hy, Seds Ty 5.6, Calowlated for
Oyllysli0pSe €, 654953 Hy 555 W, 50337

-l
- 16005 13425 1163 cm .

Beactions of Mw(Toluonompesulphonyl) dibytroisoindole

L

A solution of the sulphonamide (2,0 g) in dey doluene
(80 nl) wes sdded to & suspension of sodium methozlde
(2 &) in dzy btolucne (150 ml) « both were previously
goturated with nitvogon. The mixture vag lodt ab
20° for 12 hours, poured into water (200 ml) end
extracted with chloroform. The starting maberdal
(1.9 g) was rocovered from the chloroform oxtract

on evaporntion.

the sulphonsmide (2,0 g) was recovered quantiietively
after trovtnent - under nitrogewr - with potossivm

ortiaony butoxide (2.2 g) in dry toluene (100 ml)



- OF

at 20° for 48 houres

3. Troshly sublimed potessium loprbiary bubozide (2.0 g)
was added 4o o solubion of Ne{boluenswpesvlphonyl)
Aihydroisoindole (2.0 g) in dry distillod
dimethyleulphoxide (100 nml)s  The blus colovred
solubion was shaken ob 20° for 24 howrs, poured inido
waser (100 ml) and exbtmacted with chloroforit
The chloroform extract was weshed with dilube sodium
wydvoride solutdon end waver, Grlaed and evaporgioed
leaving o blue solid (L.69 g)e The product was
chronabographed. on neubralised aluminas clution with
chloroform gave the starting material (1«5 g)e
Mubion of the golumn with chloroformemothanol (99 1)
gave a deep pueplo solid (20 mg) mepe 201-2086% ¢
{(This compound was exbtremely inesoluble in owganio
solvents snd gould not be purdfieds it gave o pocitive
soddun nitroprusside colowr reaction fow sulphuygc}

o rrenc . i,

vm&’t&\i 33335 17093 1613 cm e

Dihydroigoindolo

T Loluencwp~sulphonyl) dihydroleoindole (40 g), glacial

acebic aeid (250 ml) and concentrated hydrochlopic acid (50 ml)



- 95 -
were heated Sogether with zine ehloride (40 &) wader weflus.
Congentrated hydrochlorice acid was added povtionwise (25 ml)
every 2 houes for a pordcd of 80 hourse The mixture was covled
end dllubed with water (500 ml), neuiralised with dilube sodium
carbonete solulbion, and exiracted with chloroforms The latter
wos washed with water, dried and evaporated loaving @ basic 0il
(12.9 8)e Pure dibydrolsoindole (7a5 g) = bepe 100°/20 mm'®
wos obteined by fractional d¥stiliations it formed colowwless
needlos MaDe 20%  voumD: Gy BOy48s Ty TeT63 W, 1la%a
Calowlated for Guligs G, 804633 Hy, Tobly W, 11.76%.
v (Liquid £ilm) 33335 1600 ou™s

5&&1%&0@@@&@$6i3913@91639

Dihydroicoindolo (3.3 g} was added dropwise bo ice cold
poncentrebed sulphuric acid (34 wl) and the solution heatod
at 956 for H minubes, then cvoled. Analybically pure nibrde
acid (1.0 nlt 1425 g) was added drvopwise o the solution ab
Gog and the mixture allowed H0 abbain room temperature lowlyas
The sclution was neutzallsed with asmoniuvm hydroxide, saitureted
with podium chlopride and extrected with chlopoforms  The

chlopoforn oxbract was washed with water, dried and eveporated



-7 -
leaving Senitrodihydroisoindole as a brown oll (3.5 g)e
3 . 4T o 479 39 Oy .o .
Golourlons cxyatals (Mepe 24T 5 1ite mepe™” 240-2607) of the
mone-acid salt separated from & solution of the product in
concentrated sulphuric acide

Wee(TPoLuong=n-gulohonyl ) -Gend trodihydrol soindole

Toluene«pwsulphonyl chloride (3.2 g) wes added o a solutiop
of Sendtrodihydroinoindole (3.0 g) in dry pyridine (50 mi) at 0%
The migbure was left ot 20° for 2 hoursg poured indo ice end
concentroted hydvoechloric acidy and the product (3.1 g) collected
by filtration. This was washed with dllubte hydrochlowic acid and
watery, dried and cvysielliped from methanol in celourloss platos
mepe 1657,  Vield 60  TUUND: C, 5Ge33 Hy 4005 W, 8.6,
Gy5ty 4353045 requizes G, 564655 Hy, dedy N, 8.8% Yz 6003
15875 13795 13485 1149 om,

Reoctions of lie{Tolusnempesulphonyl)=S-nitrodihydrolsolntole

(2) A nltrogen saturated solubtion of We(toluonewp=sulphonyl)e
Send bzodihydroisoindole (L.1 g) in dzy toluenc (50 mi)
wvae added to o nitrogen satursied sugpension of sodium
methoxide (1.5 &) in doy dolvene (50 ml). The mimituve
was left at 20° for 48 houwrs, pouwed into waier (200 ml)
and filterade Evaporation of the toluene gave

the sterting material (100). The reelduve (450 mgs



(b)

- 08 w
e De Sﬁﬁm} was o deop Dlue amorphous powders
it was slightly soluble in acetone, methonol awnd
mothylene chlovide. The product was oxtracted with
the latter solvent and adsorbed ombto tho top of an
alumine column: edubtion with chlovoformemethanol
(995 1) gove & molid (95 mg) uhich cryotallised from
&cse‘tcma/me‘ﬁzs.aml in purple needlos Weps > 3(509-

FOUNDs Oy 58.625 Hy 40253 Wy 6oL 903

"m{ 33
16005 15273 13793 13485 114935 836 on™,

The pigment wes iunpoluble i dilute hydwochlowio
agid and dilute aquecus sodium bydrvexmide solutiony
it dissolved in condenbratod perchloric acid giving an
inky blue solubione
Mhe sulphonamide (842 mg), modiuvm othoxide (1 g) and
ethenol {100 ml) were heated together under veflux
foxr 1 houp, ceoled and #Mlieved. Hubracitlon of the
residue with methylenc chloride Followoed by
eveporation gnve apn luseluble blue-blaclk amorphous
povder (222 mE; Mmeps > 3&'5{}“}, {The infra-ved spectoum

was idewbical with the product obtained £rom (a)e)
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(¢) Potesuivm tertiaery buboxide (1.5 g) vwen 0dded o a
solubion of the sulphonanide (L.65 g) in dry
&Gimethyloulghoxide (200 ml) and the miziture left wmder
nitrogen alb 20° for 48 hours, bofore pouring luto watem
end Piltering. The veesidue (1.1 g) was idenbicnl
gith the purple compovnd obdained from {a) above,

It gove o positive sodiun nitrvoprusside colour resction

fox sulﬁhurg-

Phenylelyornl ﬁbnsanil (%raaﬂmiﬂﬁmam)

(a} A wixbture of phenylglyozal hyéxa$e4§ (7695 &), eniline
(4.6 wl), glocial wcebic acld (10 ml) and ethanol
(50 ml) wao heated on the stoam bath for 30 minutos.
Afbor addition of walter (12 ml) and cooling, o yellow
okl meparated ~ thin layowr and paper chronmsbograprhy
shoved this 0 contain at least Dive pwpoducts.
The nisbure was adsorbed on b0 the dtop of an sluaine
column from henzenes olublon with benzens/light
petrolewm (98 1) gave a dimer of phenyleglyowal enil
vhich czyetallised from petroloum other (Depe 6&-899)
in yellow noedles mepe T6°.  Ticld 30%. FOWDs €, B0.33

H, 5.255 N, 7«2 Moleculer weight (Rast) 408,



(b)

- 100 -
92*1.&1?9’\??@2 requiress Gy 39«4% y S5e2 5; Uy 5:75‘}5‘

-

Molecular weight 418, Yo 16663 1589 om

g...:

mm: (in ethanol)s 2053 24T 337 n u. (e s 44,6403
33,6403 10,0514 )

Blution of the golumn with chloroform gave the
beans-anil (mep. l,ésf;“;c) which cryatallicged from ethanol

in yellow platess Vield 1045%.  FOUND: ¢, 80,63

Wy 4e83 Wy, Te0Ss Holeoculsr weight (by isothermal)

diptillation) 214 Gy 4 170 woquives O, 0a 45
Uy 542835 Ny, 6.79%  Molocular wolght 209,

- 16665 1599 emﬁ’xg A in ethenol) 207

ang
260 m e { e 22,3603 13,800,) Treatment of the
anil vith 2,4-dinidrophenylhydresine hydrochloride in
othanol, gave a wed oil which could not be ers;*yfs vllised,
The clewisomer (58 mgg meps 230°) vas chaken with o
palledisedscarbon catalyet (100 mg; 5%) in ethanol
(100 m1) ot 20° for 16 hours, Tho produet (75 mg)
which was oblained on evaporating the Tilirote,

cryetellised from olthanol in yollow plates mMeDe 3.45‘3.

The mized mepe Wiith the trens-onil ves wndopresseds



w 101 =

g
Atbenpbed Teomorisation of he Anils of Phenylelyosaldd

Lo

fe

The clis-isomor (160 BE3 MeDe 2180) was shaken in
ethenol (100 ml) with excess pallediumebarium cazbonate
catalyst ot 20° Fop 24 howrs.  Afber filteation, the
ethopol was ovaporated to give the sterting material
(106 nzs mepe 210%)e

The cis-isomsr (L76 ng) vas wmaffeeted by shaking

in dilwte aqueons-cthanolic hydzochloric seid (100 mi)
Lo 1 week ot room temponainds

Hhen the trenswisomer (Meps 145°) was hoated abovo

ite melbing point it docomposod to give a bleck tave

A solubion of the cis-isowcr {76 mg) in dey distilled
diosan was seturated with nitrogen and ivpadiated with
uliva-<riclet Light for 2 hours. Ivaporation of the
diozan gavo the gtorbting materiald quanbitativelye.

The trans-isomer (70 mg) was pecovered unchenged afben

gt
!
i

sadiation in diozen (50 ml) with niteasviolet light

for 2 hoursa

Reduction of the fnile of Phenylelyoxall

(a)

A solubion of pheaylglyozel mono-onil {cols-isomery

76 mg) in ethanol {lé@ ml) was shaken at 20° rom



(b)

palladised chavcoal

24 houre with hydrogen gas and
(100 mgy 5%). Bvaporaiion of the filtwaie gove o
product (63 -m,{g;) uhich cryetalliiced from methapol in
colourless cubes mep. 186%.  FOUNDs €, 83.63

Hy 5683 Ny Todhe lMolooulor ueight {(mass

spoectroscopy) 402 Onglyalln0 wequires Gy 83403

Hy 5e53 Ny TeOfy My 408, ¥ 33103 15755 1235 om
Xmm (in othonol) 2103 2423 2863 337 m M.

( 3 26,5003 28,0003 24,4005 18,600,)

As in (a) with pelladised barivm carbonate catalyat.
The yield of motorial mepe ol mized Mmeps 188° wop
20%,  The memaindor was the stording material.
Phenylglyosal cimeonil (314 mg), glacial aecolic poid
(150 mi) ond water (10 wl) wewe honbed togetber on
the stonm bath for 1 hour with zinc dust (6 3)e
Aftor filbretion, the reactlon mimbure was diluted
with vator (200 ml) end extracted with chloroform.
This wos weshod with dilule ammoniuvm hydpoxide ond
water, dried and evaporated to give an oil (217 ng)

which wag chromatogrerhed on aluming. Blutlon of the



o 103 -
column with bengsene gave the produet (210 mg) which
crystallised fron nethauncl in colourless cubess
mepe ond mixed mepe with the compouad From (a) woe
188°,

Reactions of the Furwon Derivedive (ls.o. LAIT, LTI op LATV)

(a) Tho above compouad (mepe 1887) wes sccowered unchanged
after heating with crcess liguld ammonis in o sgonled
Bube gt lzi.ﬂg for 40 houws.

(b) The compound (mepe 1887) was wecovered guantitabivoly
afver troatmont with excess toluene-p-sulphonyl
chlowdde in dumy pywidine at 207 for 1 woal,

{c) The compound was mwalffected by acebic anhydeide in
dry pywidine at 207 rop 24 hourss

(d) The compound (120 B8y Mede l@é‘s{;) vas recevered
mchanged after heating in ethonol (50 mid) with
concentrated hydvochlovic meld (10§ 10 mi) for

2% hourse

Amino-Retone (LAVI) from Fhonacylemlline
{2} Phonacylaniline (1.2 g) and othanol (150 mi) werc

1

shalken ot 20° for 16 hours vith palladised charcoal



(b}

()

- LO4 -

(100 mgy g%) The product ceystellised from ethyl
agababe &n.yailaw needles MNepe l&?ﬂ. Ticld Q0%
TOWETDs Gy 7963 Hy 5493 Uy 645¢  Molecular weight
(by mese spectroscopy) 4820 Qggﬁééﬁgﬁg roquiress

o 194958 Hy SeTHy Wy Geb5%e  Molovuler welght 420

Vg 29503 16685 l@ﬂﬁvamfae Mo {in chlozoform)

2493 283 mpe (&3 38,3605 6,615.)
A nitrogen satureled soluwblon of Fe(tolucnewpmsulphonyl)
phenacyleniline (1.2 g) in dwy toluvene (200 nl) wes
added 4o a nitrogon satureted suspension of todemide

(1 g) in dry bolueno (100 mi)e Afbor 34 daye ot 20°,
the weaction mimtuce was pouvved inbto water (200 ml)
and ezbracted with chlopoforms The produet (600 ng)
cuyetallised ag hefpr& mepe and mizwaed mapPe 18?9.
thon phenacylenilive in cthenol was pgltoted dun o
ghrenn of oxygon for & days thoe product vas obtadned
identlcal with thet in (a) and (b)s  Tiodd 2%,
The mass spectoun of(IXVI) showed the Lollowing

peakss 420, 327, 315, 222, 210, 116 and 79



w 105 m
The 2,4-dinitrovhenylhydrazone cuyatallised fron
glacial aceblic acid MeDs 273 e [OUND: Wy 1769
; i, 3 s a ‘
01080l O weuuiwos I, 18.0%.

Roactions of the Amino-Hobone (LEVI)

1o  The sninteketone wadt recovered mchanged after heating
gibh exeess boluenewpwsulphonyl chloride in pyeidine

2 5«}3 for 1 houws

A
s

he compowmd (LXVI) wae pacovered guembitativoly afbon

heabing with o miabture of ethenol (150 ml) amd

concenirated hydrochloric acid (10 ml) for 3 hours

mndar reflit.

3. The swino-ketone (275 mg) was shaken dn othanol (200 wl),
with palladised charceal (500 mg; 5% ol 20% for

5 deys. The product {150 mg) sepavsied from chlovoform

pg o white amoprphous s0lid (Mep.> 35%0). TOUNDs G, 404693

Hy 5415 1600y 1380 ﬁﬁi"&. The Lossaigne tesb

v
gt
for nitrogen vas negatlvi.
de Tho aminosketone (234 mg) in dioxsn (50 ml) wae shakon
,{}

20% for 24 howrs with hydyogen on g palladivmecarbon

catalysts  The product (R3O mg) separated as in (3)
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MeDe > 36{}‘3. The sane produet was obbained vhon the
dimer of phenyiglyoxal monowomil (mape ?50) wae
shaken in ethapol with hydrogen on & pelledised

chaveoal catelyile

3.0 2mDibronodibensoylethano

Bromine (1 ml) ves added, in one 1ot, b0 & susponsion

_ £

of 1,2=dilensoyiothylenc?” (4.2 g) in wator {10 al) at 95°, ond
the wmixbure ﬁa*izim*ca{i' wpder meflux Lor 10 minuvbes befora filitrvation.
The rosidue (6.6 g) orystallised from othanol in colouvless cubes
mepe 200%  Tield 96%. TOUNDE €, 48.213 M, 24963 Dy 39.98.
Caloulatod £or Gl ,Benl,e Oy 484493 T, 34033 Bry 40445
Ve 36845 1600 au™, |

Abtempls to propere 1,owbiiododibonzoyietheno

e ly2«Dibromodibenzoyletbane (0.93 g), sodium iodide
{(1e5 &) and coebone (150 ml) were heabed togethen
wader xoeflux Tox 2 xxm?:@g:se‘ Aguaous godium
thiosulpbate solution (10%) wos added 4o the cooled
solubion, until the dedine volour was complotoly

discharged, and the mixture poured lunto woter (250 ml).

Afpew filtrations the residue vos devled snd



- LOT -

wavatalliged from methapol in yellov neadloss
The mepe and mized mepe with 1,2«dibenzoylethylene
did not deprosg.  Yield 9%5%.

¢  LyReDibensoylothylenc (L g), lodine (1 @) and walew
{100 ml) were hombed togother wnder veflux for 1 hour
bhefore adding excess sodium thiosulpbhate solution and
oxtraciing with chloreforms The product (L.52 g)
wed g black tpr which could not be pupificd.

Joefind ) Inow] , Zedibonsoyiethyleons

(2) 1,2-Dibyomodibensoyiothone (L3 )y oniline (L4 pi)
end ethenol (50 ml) wowe hosted dogether, wnder
vefiug, for § hours and left at 20° for 12 houws
bofore $iltration. fThe wesidus (200 mgp mep. 190°)
s identical with tho starting matorials The
f1dtrate was evepoiplbed to dryness, oxcoos walow
was added and the mixbtuwve exbracted with chlomoform.
Tveporation of the ehlomoform gove an ol {650 ng)
which wos chromatogmaphed on alumine: elution of
the colum with bonzene gave the preoduct (400 ng)s

it orysbtalliised from methanol in yellow platos Mede 129Q



(1)

- 108 -

Vield 44¢s  TOUND: Oy 8L.195 I, 56185 Wy 4e35
ﬁagii}’,rﬁ@é vequines Gy 804745 Hy 5423 Wy 4e20%
g 30673 6673 168Gy AT2 o™, Kma*; (in ethaonol)
2596y 374 nit « (&2 15,4053 15,895) The nucleaw
magmetico reronence gpectrun fhoved pooks at leTS=3deld5 T
and 3,845 theinr rospective avees wore in the mabio
158 L.

lwbion of the column with chlopoformwnethanol
(99 ¢ 1) pave a mod taw (255 mg) vhich could not bo
purifiods
1, 2=Dibronodibenzoylethane (1.9 g)y aviline (2 ml) end
uaber (100 nl) were heaited togother on the stean
Hoth for & hour, cooled and extracied with chloroforie
Bvaporation of the chlovoform gave & wod baw (2.2 g)
feom which the starbing moterinl (710 ng) wos
necovered =~ by coystallisoption fvom ethylacetatos
Tvaporation of the mother liguore gave o oil which
wag chromatographed on an aluwing columungy  elublon
with bensone gave the product (690 me)s 4t erystellised

feon methanol in plates MeDe 3.?390. Tield TO%.
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Redustion of the product (600 mg) with hydvogon
gas andt o pelladiumecorbon ontalyet (500 mgy  54)
in ethanol (300 wl) atb 20° for 24 hours gave o baw
{430 mg) which chwometography on elumina shoved 4o
he & complox mixbtures elubion of thoe colum with
pobroloun ethor (beps 60-307) sove an oil (50 mg)
vhich ewystallised, with difficuliy, from methenol
in yollow owbos meps L1447 v 1681y 16393 1597 o

Further eluwbion ©Ff bthe column with chloroform gave
teee vhich could not Do pundfiod.

La Rebibonaoylelwnobiyionilinoathylens

1, 2=Dibronodibonroylethanc (6.6 g)s methyloniline (2 g) and
othanol (150 wl) vere hoated bogother wder zeflum for 8 hours.
“&@ solution was cooled, pouved into woter (200 mi) and extracted
with ohlopoforms  The chloroform extvact was washed wilth dilule
hydrochloric scid and wabter, drled aund evaporated. The product
{(5e6 &) cmystellised from methanol in yollow needles Mepe 142°,
Yiold 98%, TOUND: @, 81,155 H, 5.933 I, 3.98, Gpafly g0,
voquizes €; 00,955 My %463 N, 4o10%s v __ 16663 16255 316083

HIEWE
15873 1567 om™r, (in obhanol) 2565 341 mit,

‘i}.l‘R"'
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{eg 20,797y 16,300.) he auclear negnetlc resonance spectivm
shovod peaks L. To=2eDp 349 ond 6.677T 3 thelr srean were in
wogpective patio 158 1 ¥ 3.

Acetylotion of 1.2wdibonzoyl-l~nebbyton tinoethylono

The oncomine {(L.9% g)y acebyl chiowide (6 ml), ncetic
anhydrdde (30 ml) and concentwated sulphuric ncid (2 ml) weze
heatod together atb 5‘536 Por % mivnviosy cocled and left atb 20°
for 15 minuvbes hedowe pouriung inbo walter (200 ml) and sxbraching
with ehloroforme  The letlter wes wasghed with water, dricd and
evapopated $o give en oll {2.1 g) which was chromatogrephed on
alominas olution with gedbrolewn ether (beps 6@-«&3003. SOV @
yollow oil (200 mg) which ceystellised from light petroleum im
cubos mepe 122°,  TOUND: €y 77e753 M, 50265 H, 3.02
36534

gﬁﬁﬁélim;i vequirer G, 71093 H; 54835 W, 3.06%, Vo

wad,
L]

16035 1587; 1565 om

The Sodium Selt of Ww{Toluone-pesulvhonyl) Aniline

A molubion of modium hydroxide (1 mole) in ethancl (5 ml)
was added 4o a hot soluwblon of Me(toluone-pemulphoayl) aniline
(2 g) in ethenol (% ml). The solublon was cooled and dilubed

with acetone (200 wmi)s  The product (2.1 g) was obinived oun filtration.



1, R=Dibongoy L= Wstoluone-pegulohononiline) ethylene

(2)

1, 2=Dibromodibensoylethone (6.5 g)y the modium malb

0f Hw{toluone~pmsuipbonyl) aniline (9 g) and bongene

{200 ml) were heated togetbew, vnder woflus, For

T howesy cooled and filtoved. The Lilitvate was wathoed
with dilute aqueocus godium hydpromide soluiion, dilute
pulyhuedo acid and wotor, deled and ovaporatbed,

The yollow oil (6445 g) thus obbained, wes chromatographoed
on en alumina columns olution with ilght petwolovne
bonzene (95 1) gave the product (6.2 g)3 i
cryatellicsed from ethanol in colourless needles Mebe 3.";*2Q.
Tiold 8Re5%. FOUNDs G, 72383 W, 40453 N, 2403
(229}’%23‘3%{) 4:%% voqulress G, TR.363 Hy 46783 Wy 2.91%.

+

Vo 30673 16843 16585 16005 13613 1176 an .

The nuclenr nagnetic regonence speobtrum shoved poalks
ab LeTe3.0, 3636 and 7524 theipr mespecotive apeas were
in the »atio 192 13 3.

Tl toluone~pmsulphonyl) aniline (800 mg), 1,@=dibromos

dibenzoylothone (626 mg), snbydvous sodiuvm carbonate

2 g) and toluene (100 ml) weve hesptod btogother wder
3
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wvafluy for 30 hours bofore filtration. Ivaporation of
tho tolucne gave en oil (1.4 g) from which
W bolupno=p-guishonyl) aniline (253 mg) aud 1,2=dibromo=
dibenzoylethane {73 mz) were obiained by fractional
crystaliisabion from methonols livaporation ol the
mother liguops gave the produet (80 mg) ubich
eryotolliged from methanol in needlusd mep. and nized
e De 3;?2(}.
T { ol uenowpeaulphonyl) aniline (50 )y 1yRedibuomow
dibenzoylothane (5.5 g}, ovhyrovs sodiuvm carbonato
(20 g) end docelin {150 ml) wore hested together waden
reflux for 9 minutes, stiveed ot 180% for 2 hours and
0% at 20° for 12 houes befove Filiration.
The $iltrate was cooled o O° end the decalin decentod
of£f Yoeving o wed davse Tho laottor wes washed thovoughly
with petrolenn othewr (bepe 6Qﬁﬁﬂﬁ) and chromatographaed
on an alumina colume Idutlon with hensene/light
petzoioun (lg 1) gave an oil (586 mg) which disbtillod
at 160° (0,5 mm) and cuysiellised from methenol iu

. Q
npecdlas mepe LT0=LTL o



Reactiong of anﬂi’i}engacyiuj.a-{;i_\}m;r;zlu@megn}}-;:?&j,ﬁ.’;;ﬁimz}anﬁiéﬁ.ﬁ} ohhylone

le A solubion of the sulphonamide (2.6 &) in benseno
(150 ml) wes sebturated with nltrosen and edded Yo o
sugpension of ecdium methoxide (2.2 g} in benzene
(150 ml), The mimbure was loft = wnder nilbrogen =
at 20° Pow 12 hourr, then pourod inbo wabter (500 mi)
and the benzone loyer soparated, The agqueous loyer
was exbracted with chlovofomm, snd the comblned organio
cxtrochs vashed vith water, dried and evaporateds
The product (L.l g) ceyatallised from ethanol in yellow
needlon Mepe and wluod Mepe With leonilinowd ,2edibeonizoyle
ethylone wos 1297,

2 Tho sulphonamide (900 mg), acedic anbydrido (5 ml),
acedyl chloride (3 ml) anmd concenivebed sulphugie acid
{6 dwope) were lLeated togothor ab f:'o{?)f“) for 1 minute,
cooled and left at 20° for 15 minutes before povping
into water and extracting with chlovoforme  Huaporation
gave an 0l {1 g) which cryetelliged from ethaunol in
needlon mepe and nized mepe. with the stariting mobernial

was 172%  (80% wocovery).
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Iaimpmmﬁim of the mothor liguors gave an oil

(124 ng) which was chromstographed on an aluming

colunns  elution with bonmeme gave an oil (15 mg)

which could nob bo crvetallised. Vv A 16565 16083

15675 15673 1351 om . A (in othanol) 2095 241

322 | gy (Ki‘%%m 657948 493485 45348.)
1s2=Danilinosuccinie scid

Aniline (170 g) wes added 4o o hot solubion of 1,8~dibromo-

succinic acid (85 g) in woter (800 ml)e The solubion wes heated,
undor roflux, Ffor 1 hour, cooled and filtered. The wvesidue (59 g)
erystallised from henzene in yollow necdlos meDe l'fzz.@ {(1ite me p.73
for LXWIII; 175%), v__ 16905 1666 cu - Tho vosiduo was
hooted under roefiux for I hours with agquecus sodivm hydroxide solution
(500 ml; 10%), thon the solution was cocled and seidificd with a
mixture of hydrochloric acid ({) and glacisl acetic cotd (131 ).
The product (30 g) was £iltered from the solutions then washed with
wator ond drieds it orystallised (meps 210-215°) from toluonc.
FOUND: C4 634835 H, 5.123 N, 2.03. Celovlated for Glﬁ_ﬁléﬁaaéz
Gy 64,03 Hy 54333 Ny 94335



le ‘Polucne=p-sulphonyl ehloride (4 &) in ether (50 ml)
was added to o solution of the diacid (3.0 g) im
T-goftiun hydroxide (20 ml) and ‘the mixture shoken for
3 hours ab 2@9?4. The ‘agqueous layer was scparatod,
acidified bto "Congo Red! with diluvte hydrochloric aclid
ond Tiltereds, - The rosidue (2.96 g) crystellisod from
woluene in colourless neelles; mepe and nized neps with
the starbing materdal 210% -

2., ‘Toluene=p~sulphonyl chloride (0.862 g) was added to &
solution of the diacid (796 mg) in dvy pyridine {(10.mi)
end. the mixzture lefs at 20° for 60 howrs bofore pouring
into ice and concentrated hydrvochloric acid.

The dineid (0.76 &) was vecovered by Filtrabion.
Lef=Dianilinowdiobh

N b I T ) C- YOV N I DUV, JUT S O 1Y ‘3 + [ s #
1,203 a0 Tinosdiothrisg Sinatscid (3 &)y othanol (15.5 ml), henuene

(24 m1) and conventroted sulphuvic acid (2 ml) were heoted together
under voflus for 8 hours, then poursd into water {200 ml).
The benzene layer ves seporated, washed with dilute sodium biearbonate

solution and wator; dried end oveporsted. The product (1.45 g)
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crystallised from petrolenm ethor {(bep. 6{3*-8&0) in colourloss
needles MePe 1439 (liﬁt'iﬁ MePe 3-490)a TOUNDs Cy éS-lOg Hy Ge 684
e T Fryve 0 7 -1
Caloulabed fou 029&3341@20 2 O 674453 Hy GaTdHe Y o H797 0
The dlester (94T mg) was rocovered vnchangzed after troatment with

tolnono~pesulphonyl chlozide (1 g) in pyeidine (20 ml) at 20° for

24 hours.
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