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INTRODUCTION.

The resesrches which are hereafter described
form part of an extensive investigation which has been
in progress in these laboratories for some years.

The mailn part of this work has dealt with the resctions
of semicarbazide (NH,:NH.CO.NHp.) end its derivatives.
The Thiosemicarbazones (%%)NQE}C:S-Nﬂg) heve however
also been studied with interesting results and so it
was thought that an examinstion of semioxamazide and
its derivetives on parsllel lines might be of value to
the general scheme.

Semioxamazide {NH5*NH.CO+CO<NHp-) was first
prepared by Kerp and Unger {Ber., 1897, 30, 585) with
the hope that it might have general application in the
separation and characterisation of aldehydes and ketones.
These expectatlions were not entirely realised for the
euthors state that whereas the reaction between semi-
orxamazide and aldehydes is a general one resulting in
the formation of the corresponding semioxamazone :-
NH2+ CO-CO- NH- NE, + R-c{? - Nﬁz-co.co-Nﬂ-N:G:g-l—Hzo.
with/



with ketones the reaction proceesds with difficulty
and only under special conditioms. They were not
eble, for instance, t0 prepare the semioxamazones of
acetone, benzil and diphenylene ketone.

A further investigation was carried out by
Radcliff and Loo (Perfumery and Essential 0il Record
1919, 10,39) who prepared & number of new semioxamazones
and generally confirmed the conclusions of the previous
workers in this field. Altogether the semioxamazones |
of some eleven aldehydes and eight ketones are described
in the literature but of the reactions of these sub-
:stances very little appears to be known.

The researches which are the subject of this
thesis have been confined entirely to the derivatives
obtained with ketones. The reactions of these compounds
and of semioxamezide itself are being investigated
glong various lines and in the following pages are re-
:corded the results which have been obtained up to the

present date.
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PART 1.
PREPARATION OF KETONIC SEMIOXAMAZONES.

A8 has been indiceted in the Introdustion, the
method adopted by previous investigstors for preparing
ketonic semioxamaszones does not give satisfactory
results. Many ketoﬁes do not give derivatives at all
end others can only be prepared under special conditions.
In the first part of this work therefore, the resctiong
between semioxamazide and ketones was studied with the
object of finding conditions which would enable the
reagent to have a more general application. In this
respect encouréging results have been obtained and
what appears to be'a general method for the preparation
of ketonic semioxamazones has been worked out. The
méthod.of preparation adopted by Kerp and Unger and
other Wdrkers has al&ays involved the solution of the
gemioxemazide in hot water and the addition of an
aleoholic solution of the ketone. The mixture is then
heated on the water bath for varying periodsvand if the

!/

reaction/



reaction hse been successful the semioxamazone
separates on cooling. It was early discovered in
this investigation however, that the semioxeamazones
of many ketones, especially those of the lower
aliphatic ketones, were very readily hydrolysed by
water. Acetone semioxaemezone, for example, is com-
:pletely hydrolysed by warming with moist ether. It
is this fact which largely accounts for the poor re-
:sults obtained by the above method of preparation as
eny semioxamezone that is formed is immedistely
hydrolysed by the water present. If, however, the
presence of water be avoided and the semioxamazide,
suspended in absolute alcohol, is heated with the
calceulated quantity of ketone, acetone semioxamazone
and most other semioxamazones cen be obtained with ease.
A further advance was mede by the discovery that the
addiiion of & little iodine to the reaction mixture
had & remerkable effect in accelerating the rate of

formation of the semioxamezones. The method that has

now/
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now been adopted is to heat on the water bath the
caloulsted quentities of ketone and finely powdered
semioxamazide in ebsolute alcohol; & little iodine

is then added to the boiling liquid when the semi-
oxamazide, which is insoluble in aleohol, rapidly
dissolves and the semioxemazone separates on cooling.
In the following table a few examples are given to
illustrate the influence on the rate of formation of
some semioxamazones of the addition of & little iodine.
The end of the reaction is indicated by the complete

solution of semioxamazide.

Ketone Time of reaction
L g T | 1
' 'Without ' With :
! 'Todine. ' Todine. !
1 [] [] 1 ]
'Acetone '40 Minutes' 2 Minutes. !
\ . T 1 X 1
"Methyl ethyl ketone '45 " r3 " '
) r 1 [ ]
‘Acetophenone Y60 " '8 " !
' 1 ' 1
"Benzyl acetone '180 " ' 4 " '
L 1




In some cages it wae not possible to prepare
the semioxamezone without the aid of iodine, e.g.,
wheh benzil and semioxamazide were heated together in
- absgolute alcohol for many hours no formation of semi-
oxamazone was observed. With the addition of & 1little
iodine on the other hand both the "mono" and the "di"
derivatives were obtained.

In the case of unssturated ketones the use of
iodine is avoided, the ketone and semioxamazide in
absolute alcohol are simply heated together until
golution is complete. |

The use of iodine in anil formation is
referred to by Kﬁoevenagel (3. pr. Chem., 1914, (ii)
89, 37). '

By the above means the semioxamazones of the following

ketones have been prepared :-

Acetone, methyl ethyl ketone, methyl isopropyl ketone,
methyl iesbutyl ketone, methyl hexyl ketone, mesityl
oxide, scetophenons, benzyl acetone, styryl methyl

ketone/



ketone, phenyl P. tolyl ketone, benzil (mono and 4i
derivatives), ethyl acetoacetate, dibenzyl ketonse,

acetyl acetone (mono and di derivatives).

With the exqeption of those of acetophenone
and ethyl scetoacetate prepsred by Kerp and Unger and
benzylidene eacetone prepared by Radecliff and Loo, these
derivetives do not gppear to have been described
p;eviously.

The following ketones did not resct with semi-
:oxamazide :- methyl tertiary butyl ketone (pinscoline),
phenyl styryl ketone, camphor and fructose. In &8ll
the other cases tried the corresponding semioxamazone
was obtained with ease. In eddition to the ketoniec
semioxamazones already mentioned the following are
described in the literature :- semioxamazones of methyl
acetophenone, benzophenone, carvone, menthone and methyl
hexanone.

The reaction.between semioxamazide and ketones therefor
appears to be & much more general one than was previously

supposed/



supposed. The preparation by the above described
method 1s & very simple one giving the semioxamszone

in theoretical yield and in practically a pure condition.
These derivatives glso are g8ll solids, easgily purified
by recrystallisetion (provided it is bormein mind that
dry solvents should be used) and the pure products all
melt sharply. When it is considered glso that semi-
:oxamezide itself is quite easily obtained (See P. ?0. )
and is & stable substancé easy to work with it is

evident that it has great possibilities as & reagent.

The semioxamazone of styryl methyl ketone is
markedly phototropic, rapidly changing from white to
yellow on exposure to light, the melting point remain-
:ing unchanged. If the yellow modification is re-

erystallised from alcohol the white form is obtained.

Dibenzyl ketone semioxamazone was obtained in
two dimorphic forms. It was deposited from concentrated

alcoholic/



alcoholic solutions st temperatures above 40° in colour-
less prisms melting et 195. 196°, while from more dilute
gsolutions at temperatures below 400 colourless needles
melting et 167. 189 separated. A mixture of the two
modifications softened at 187° and melted at 194 196.

It is interesting to observe that dibenzyl ketone semi-
:carbazone is glso described in the literature as occurr-
:ing in two modifications. (Wedekind, Ber., 1901, 34.
2076; Senderemns, Comp , remd., 1910, 150. 1337)
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PART 1I.
METALLIC DERIVATIVES OF SEMIOXAMAZIDE and the

SEMIOXAMAZONES.

In their original peper (Ber. 1897. 30. 585)
Xorp and Unger deseribe the preparation of & copper
selt of semioxamazide, the suggested formula for this
compound being :- NH_<CO+*CO°*N°'NH_
2 G 2
LY
NHg-Co-CO-N-NHZ
‘This salt is obtained by treating an agqueous solution
. WYDROCHLORINDE
of semioxamazideAwith songentrated cupric chloride
gsoluntion. Associated with it was & substance having a
‘composition sgreeing with the formuls :-
NH5+CO*CO°N (OuCl)-NH2~HCl.
They also state that on treating semioxamezide with
gilver nitrate solution a silver sait_is momentarily
formed but this is not stable on account of the ease

with which gsemioxamazide reduces silver nitrste.

In the course of this investigation both the
sodium/
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sodium and potassium derivatives of semioxamazide
were'iéelated by treating & suspension of semioxamazide
in absolute alcohol with sodium ethoxide and alcoholic
potassium hydroxide solution respectively.
The sémioxamazones were also found to yield sodium
end potaessium salts under similer conditions.’

It is probsble that in these salts the metal
igs united to the nitrogen atom of the imide group,
the compounds hsving the genersl formule :-

;‘>c:N-|}s-co-co- NW .,
* 4

The sodium derivative of semioxamazones of the following
ketones were iselated :- Acetone, methyl ethyl ketone,
-mesityl oxide, styryl methyl ketone, and the correspond-
s:ing potassium salt of acetophenone semioxamazone and

styryl methyl ketone semioxamezonse.

In another research carried out in these
laborstories (Wilson and Burns, J.C.S. 1922. Vol.CXXI.
P.867)/
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P.867) the effect of warming halogen compounds with
solutions of sodium derivatives of thiosemicarbazones
has been studied and interesting results obtained.
Benzyl chloride and the sodium salt of aestone thio-
:gemicarbazone for instance were found to rssct,
godium chloride and S-benzylthiosemicarbazone being

formed :

ch,E N-NH C(sNa) i, + CRgTHCL = CH N-NH - C(SCHL P NH#N-.CL.

In the hope of establishing the constitution of
the salts of semioxamezide and the semioxamazones by
means of & similar reaction to the sbove, & number of
these substances were treated with benzyl chloride in s
like menner but no change could be observed. Even
the addition of a catalyst such as scetonitrile and the
use of the most favourable solvents for this type of
reaction had no effect.. When more drastic treatment
was employed such as heating the sodium derivative

with benzyl chloride at the boiling point of the latter,

or/
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or by using a solvent of a higher boiling point, e.g.
toluene, the semioxamezide molecule appeared to be
broken down, asmmonis wes evolved and a product obtained
of m.p. 221°. This substance was not identified, but
the reaction evidently had not proceeded in the menner

degired and so this work was discontinued.
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PART III.
ACTION OF AMINES ON SEMIOXAMAZIDE and

SEMIOXAMAZONES.

The gction of amines on semicarbazones was
first iInvestigeted by Borsche and his collsborators
(Ber., 1904, 34, 4299; 1904, 37, 3177; 1905. 38. 83l1)
who found that semicarbazones react with aromatic

/

amines mainly according to the scheme :-
R@ R1

D CiMeMHeCO*NHg 4 MHoR = > C:N-NH:c0-HR + I1H;
Ro Ro

this product on hydrolysis yielding the semicarbazide
NHZ' NH‘CO'NHR.

In some cases, however, an sbnormasl reaction
resulted, the main products being & substituted
carbamide and an azine. 0. Hydroxy benzylidene acetone
gsemicarbazone for instence on prolonged boiling with

aniline yields S. phenyl cerbamide and O. hydroxy

benzylidene acetone &zine :-

. OH:CgH,* CH:CH" C¥piM-TH-C0-MHg + 4.CgHgHp =

,VH- CgHy OH- CyH, «CH: CH* C*Mp:

=2 C0 +2 H; + lNoHy

NH- CgHg OH- CgHy * CH: CHe C MG

o
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The action on semicerbazones of amines of a
more aliphatic nature e.g. benzylamine and a.phenyl
ethylamine hes glso been investigated by Wilson, Hopper
and Crawford (J.C.S., 1922, Vol. CXXI., 1. P.867) who
found that substitution took place in the normal manner
described by Borsche.

A parallel investigetion wes carried out a&s part of
this research on semioxamazide and its derivatives and
it was found that the general tendency, when any action
took place, was towards the formation of an azine and a
substituted oxamide. -The reaction being similar

te what is described by Borsche as the abnormal reaction
between aniline and o.hydroxy benzylideneacetone semi-
:carbazone. |

The amines used for this purpose included eniline,
benzylamine, piperidine, diphenylemine, mono methyl-
taniline, carbazole and menthylamine and the results

obtained may be summarised as follows :-

Aniline/
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Aniline:

When sniline and dibenzyl ketone semioxamazone
were heated together for half an hour &t 190° no action
took place nor was any change observed with semioxamazide

itself.

Benzylamine:

Benzyleamine and semioxemazide reacted on heating
together for two hours at 175 - 180i ammonis was evolved
and the other products were found to be s. dibenzyl
oxamide and hydrazine. The reaction evidently having

proceeded according to the scheme :-

LA
-

e T

(8]0] -_NE"I: ]‘ng ) _4_/ /;"T/N. CH2 . CSHS CO-NH.CHo- CaHs
' i He -— | + I\ms + N2H4
co -1‘1@2 T - H(N. CHs. CeHg CO+NH- CHo« CgHsg

—~

With semioxamazones benzylamine rescted in & similar
menner, e.g. when scetophenone semioxamazone and benzyl-
samine were heated together at 1500, the products were
ammonia, s.dibenzyl oxamide, methyl phenyl ketmzine and

hydrazine/
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hydrazine., (See P 58. )
Presumably the first stage of the reaction involves

the formation of ammonia, s dibenzyl oxamide and acetophenone

hydrazone =

N

(oo
CO NH.I:C-Ph.Me- - 7,21 CHp+Ph CO-IH+CHy+Ph

i | o+
COsNHy 7 — - - . ?;N*CHQ-Ph CO«IH«CHy+Ph
. >

+ Phelle« O:N- NHz + NHs

Two molecules of the acetophenone hydrazone then react together
giving acetophenone ketazine and hydrazine -

PheMe- C:MilHy + IHg:MN:C.Ph-Me = Ph.lMe-C:N-N:C-Ph-Me ¥ NoH,

The final result then is expressed by the following equation :=-

- CO-1H-CHs Ph
2 PhelMe- C:N-NH.00.C0.MHy + 4 CHy Ph NH, =2 |

CO.NH.CH, Ph
Ph Me C:N . .

+ T 2 IH,

Ph.Me.C: N 2H4 3

With dibvenzyl ketone semioxamazone the reaction took a
similar courses the products obtained being dibenzyl ketone

azine, s, dibenzyl oxamide, hydrazine -
and /
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L

and ammonye :-

2 (C4HyCHp)p:0:N*NH*CO*CO"NHp + 4 CHgPh NHg =

CO*NH°CHg*Ph (CgH5°CHg)p: C:N
2] T | + B + 2 N

CO.NH.CH,-Ph =~ (C H_.CH,),: C:N

3

Dibenzyl ketone azine (C6H50H2)2:0:N-N:C:(06H5CH2)2
which does not seem to have been described previously,
wes also obtained by treating dibenzyl ketone with
hydrezine hydrate and the two specimens were found to }

be identicsl.

Piperidine:

The action of piperidine on scetophenone semi-
:oxamazone was next investigated and the reasction was
found to proceed in an entirely different menner from
those previously described.

The products obtained by heating these two substances
together were aﬁmonia and gcetophenonepiperidino -

oxalylhydrazone :-

Ph-Me-C:N-NH-CO-CoiNHy -+ H+N:CgH,
= Ph*Me*C:N-NH:CO*CO°NCgH,, 4 HNHz.
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The resction was therefore quite similar to
the one which usually occurs between semicarbazones
and primsry amines as described by Borsche and his
~ecollaborators (P. 14). From this hydrazone by
hydrolysis with dilute hydrochloric acid piperidino -
oxalylhydrazine (NHg-NH-CO°OO-N:C5H10) was obtained.
The constitution of this hydrazine was shown by its
synthesis from ethyl piperidino oxalate (CgH;,:N-CO-CO-0-Et).
This ester cen be prepared guite sasily by werming
excess of ethyl oxalate with piperidine :-

CO'O:Et _  HIN:0gHy,

= G H.,.tN:C0-C0-0 Et 4 Et 0
G0-0+Et o710 + B

When the ethyl piperidino oxalate obtained in this way
was heated with & molecular proportion of hydrazine |
hydrate in alcoholic solution piperidino-oxalylhydrazine
was obtained :-

CgHyoN+C0-C0-0 Bt NH,-NHyz CgH, N-C0-CO-NH-NE, + Et- OH

The /
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The two preparations were identicel and gave the
same benzylidene and m. nitro benzylidine derivatives.

Along with the piperidino-oxalylhydrazone in the
above synthesis some oxalyldihydrazide NH2°NH°CO°CO-NH-NH2
was always formed as a by product, two molecules of the
hydrazine evidently having acted on the ethyl piperidino-
oxalaete :-

co- :ET_ ' ELN-H-NHa CO-NH-NH
@

I + CsHioNH + Lkt OH

giip MN-HeNHp iO-NH-NHg

0
CO-NCgHp K
Piperidine and dibenzyl ketone semioxaﬁazone also
reacted when heated together ammonia being evolved. From
the reaction mixture some dibenzyl ketone azine was isolated
indicating that to a certain extent at any rate the

reaction had proceeded according to the scheme :-

(c m oE, ):C:N
2(CgH5CHR) 5:C:N-NH+CO0-CO+NHgt+ 4 CgHy*NH = 6 5 1‘sr+
(C HLCH 2)2
CO'N:C5H10
l 2 NH

Semioxamazide 1tself did not react with piperidine on

heating.
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Diphenylemine, Mono methyl aniline, and Carbazole:

No reaction took place when the above amines

were heated with acetophenone semioxamazone.

1. Menthylamine:

The action of thig base onwgpmioxamazide is

described in Part IV.

The reaction between amines gnd semioxamazide
and 1ts derivetives therefore does not promise to be
of any value for preparing substituted semioxamazides
a8 can be done in the case of the corresponding semi-
:carbazones. As has been shown, only in the case of
the saetlon of piperidine on s semi-oxamazone was a
product obtained, viz : gzi”){%\/ 0 N.TIH+ 00 - 00113 Ofiy o
which 8n hydrolysis with hydrockloric acid gave a
substituted semioxamezide MHg«TH* 0O+ C0+1s C5Hy .

As stated however, this substence was prepared by &
gsynthetic process (P. \q - ) and the latter method

would appear to be & general one for preparing this

type/
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typé of compound. The preparation of substituted
semioxamezides by this means is & very easy one as it
only involves two simple processes.

| In the first stage an amine is warmed with excess of
methyl or ethyl oxalate :-

CO-OM co. NR:H
| h+RNHL:- + Mooy .
CO O ML Lo O N

The ester thus obtained is then hesated with & molecular
proportion of hydrezine hydrate which yields the

gubstituted semioxamazide :-

CO.NRW Co- N RN
) + NW_NH_ = | + McOH .
LO-OMe Co NH Nty

Menthyl semioxamezide . C.OH‘“.N‘-\(’_O-CO-NH-I\ng\- (See P 25
and Phenyl semioxsmezide C W N“QO'LO-NH.N“,_, have
been synthesised in this way.

Phenyl semioxamazide which crystallises in

white/
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white plates from alcohol.?nxu-zJo'-Luo. is obtained
in good yield by this process and might therefore be
used as & substitute for semioxamazide itself.

Also, as has been indiceted in Part I, the reaction
betweeon semioxamezide and ketonss in absolute alcohol
solution is a comparatively slow one unless iodine is
used as & catalyst. This is probably due to the
insolubility of semioxamazide in alcohol. The fact
therefore that phenyl semioxamezide is moderately
soluble in hot slcohol suggests the possibility that
'this substance might react more readily with ketones
than semioxameszide itself under these conditions.

This matter is being investigated at the present time.
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PART TV.
PREPARATION OF AN OPTICALLY ACTIVE SEMIOXAMAZIDE.

An optically active semicearbazone weas prepared by
Wilson, Hopper and Crawford (J.C.S., 1922, Vol.121, P.867)
by the action of a phenyl ethylamine on acetone semi-
:carbazone and from this substance by hydrolysis with
hydrochloric acid, the hydrochloride of an opticelly activse
semicarbazide was obtained. As a continuation of the study
of the reaction between amines and semioxamazZones, there-
fore, and with the hope of preparing an optically sactive
semioxamazide, the action of l.menthylamine on acetophenone
semioxamazone was investigated. The desired result wes
not obtained however, as s.dimenthyl oxamide and aceto-

:phenone ketazine were the only products isolated :-
Cetls,
2 /C:N-NH-CO-CO-NHz + 4 010H19NH2

ot

- 06H5‘c~m CO+NHe Cq oH
B + 2"'1019+NH+2NH
06H5\C:N CO-NH+C. EH °4 ’
CH, - 10719

The reaction is therefore similar to that which takes
place/
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place between benzylamine and semioxamezones (See P \u. )
This attempt at preparing an optically active

semioxamazide having proved unsuccessful, the synthetie

process which is described on P. 22. was resorted to.

Por this purpose some 1. menthylamine [0.]:;0: —-',50(-06

was prepared, which on treatment with excess of methyl

oxalate under suitable conditions yislded methyl 1.

menthylamino oxalate.

C\oMiq NH, + CH,0-CO-CO-OCH, = T\ o, NH-COCO.OCH, + SECLY
This product is & thiek viscous oil,

&, 116 1L o 10 WA,

It is laevorotatory in chloroform solution.

3+62 . gr. in 100+ C.C. chloroform gave 05.',;; =-%‘(+'50

whence [a] ': S AR :

The methyl 1. menthylamino oxalate was then
treated with hydraezine hydrate and 1. menthyl semi—'

oxamazide was obtained :-
CioHig MH-CO*C0°OCHy  ~f= MNHy MHy = CqgHyq-IH- CO- CO-NH<MH,

-+ cHz OH



6.

1. Menthyl semioxamezide crystallises from alcohol
in white meedles M.P. 195. 196°. It is readily
soluble in pyridine and chloroform in the cold and
is laevorotatory in shloroform solution.

[c;.]': A EE o, in chloroform. It yields
derivatives with aldehydes in the ordinary way which
are also optically ective, e.g., the benzyldene
derivative was prepared, and recrystallised from
alcohol gave smell prisms: M.P. 250.251.

[ = -ss°
Q.] o = ~81:3 . in Chloroform.

It is hoped to continue this investigation and
especially to find whether 1. menthyl semioxamazide
has any value for resolving %"c&aﬁa& aldehydes

and ketones .
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PART V.

THE ACTION OF HEAT ON SEMIOXAMAZONES.

The action of heat on some semicarbazones
| gl
has been investigated by Scholtz (Ber. 1896, 29.P.&85)
who found for example that by theAdry distillation of
methyl ethyl ketone semicarbazone, the following

decomposition took place :-

c ' Cols.
215 o .y E. 0O NE 2%0~0.y NH. 0. NH
-, \ 2 / 2
C Hz | C H3 +
c.H. . ¢ H
2 50 1 NE. CO. N 2 5~C:N NH.CO+NHp
C Hgs | 2 CHys

|
i
In their original paper dealing with semi-

:oxemazide, Kerp and Unger (Ber. 1897. 30. 583)

state that when this compound is heated, ammonia is
liberated, and two substances are formed, one of which
is a polymeride of cyanic acid probably baving the

composition ?O'FH The other compound associated

with it appears to be an ammoniwm derivative.

As/
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As a part of this study of semioxamazones
the action of heat on these compounds was investigated
and thé results obtained indicate that the reaction
proceeds in the following mammer :- |
Two molecules of the semioxamazone react together
oxamide is split off and the ketonic derivative of

oxalyldihydrazide is formed :-

Ry Ry
~C:N.NH.CO0+CO+NH ~C:N-NH.CO 0+NH
Ro” ! 2 R2’ 2

: = +
Ry | R
NC:N.NH. CO. CO.NHg g_oC:N*NH-CO CO-NHp

sz | 2
The oxalyldihydrazide derivative then breaks down

giving a ketazine and cyclic hydrazide of oxalic
acig : $O-NH

" ¢0.NH
Ry | Ry
R, -C:N«NH.CO C:N CO . NH
2 | Rz’ I
| - + ]
L T R
NMo:N.NH.CO C:N CO + NH
Rz/ : sz

When scetophenone semioxamazone for example

was/
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wes heated for two hours at its melting point the
products obteined were acetophenone ketszine, the
acetophenone derivative of oxelyldihydrazide and a
white powder insoluble in alcohol. This white powder
on hydrolysis with sodium hydroxide gave off ammoniea
end the residue contained sodium oxalats. The residusal
golution also reduced silver nitrate solution in the
cold, indiceting the presence of hydrazine. These
facts are consistent with the supposition that the

powder is & mixture of oxamide and cyclic hydrazide of
Co-ﬁVH
!

CO'NH
" was found to have & nitrogen content of 32.0% and

oxolic sacid The powder was enaslysed and

31.8% which is in agreement with the suggested view of

its composition since & mixture of oxamide and the ring
compound in molecular proportions would have & nitrogen
content of 32.17& The effeot of heating acetophenone

semioxamazone at its melting point may therefore be

represented as follows :-

(1)/
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1. Acetophenone oxelyldihydrazone and oxamide are

formed from two molecules of the semioxamazone :-

i »
i

o | C.H
675" 0:N.NH-C04CO-NH, © 23 C:N-NH:CO CO.NHp
C Hy” | C Hy ‘ "
| -
c.H C.H
6 53C:N.NH.CO!CO-NH, O )C:N-NH*CO CO*NH,
c H, | ¢ H,

|
2. The acetophenone oxalyldihydrazone then bresaks

down giving acetophenone ketazine and cyclic hydrazide

of oxealic acid :-
|

C.H c.H
650N+ NH3CO 650N NH.CO
c H5 : = c H5 ' + l ,.
¢ H . C.H

6 S\g:yiNH.CO 6 55N NH- CO
C Hzf | C HZ

No satisfactory separation of the oxamide from
the ring compound ?0'§H wes achieved but an
examination of the 0 action of heat on ethyl
acetoacetate semioxamazone supplied additional evidence
in support of the above view of the composition of the
mixture.

The/ .
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The products obtained by heating ethyl acetoacetate semi-
oxamazone for two hours at its melting point were a
substance of melting point 247°C and & white powder,
insoluble in alcohol, and similar in every respect to
that obtained in the acetophenone semioxamezone
experiﬁent. No evidence of the presence of the
ketazine or the oxalyldihydrazone of ethyl acetoacetate
wasg obtained. The gaction of heat on this dihydrazone

Bubaw & Lot
has however already been investigated by Reosongedieon

(D10 v o) Csa V- g4y
(ABSr—tr—0homy——=al8 942.)11824) ) who has shown that

¥

the course of the reasction is ss follows :-

First of all the ethyl acetoacetate oxalyldihydrazone
breaks down'giving ethyl scetozcetate ketazine and the

ring compound <O NH .

{ CJ) NH

[ s s
co NHIN:c..c,\A Co-OEk CO - NH N.C-CH, €00 Ec
L = 0+ )
co NH.N C-Cu ok CO "IVH N. € -y co-Oke

- : CHy

14
The ketazine then loses two molecules of alcohol giving

a/
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a compound of the empirical formula CBH8°2N2'

Dulowo & Fotaia
Bﬂﬂnageaﬁsnhguggested three possible formulase for

this compound, viz : )

NH Ny o /g'C“s
n Vo n' e eo we” S —co
\ v\ éu oé. L M
-C = €-CO - C —C - C
A ;¢ Ny \ 7 N7
C.\\-C:Q.H I(- Q’ms
> Cu,
1 | 11 m,

In a later paper Wollif end Schreiner (Ber. 41. 553.
(1907) ) evidence is brought forward to show that the
lactone structure No. II. is the correct one. Now
this substance melts et 247° and is identical with

the product obtained by heating ethyl acetoacetate semi-
:0Xamazone. It is evident therefore that the action
of heat on the latter substance is to cause decomposition

according to the following scheme :-

lst/
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1gt Stage: _ ' .

Ethyl acetoacetate semioxamazone breaks down

giving ethyl acetoacetate oxalyldihydrazone and oxamide :-

ity z  cHy
CO-OEt-CHZ-CfN-NHoCOJCO-NHz CO-0Et.CHy+C:N+NH.CO TO-NH2
= + |
co. OEt CHE.C :N.NH, CO. po NH, CO, OEt. CHZ.C :N,NH, CO CO,NHB
oty i | CHg
2nd Stage:
The oxalyldihydrazone then breaks down as
Bulowo «

‘shown by Rnsengarten:giving ethyl acetoacetate azine and
cyclic hydrazide of oxalie acid :=-

Gl | Ciz
' CO.OBt.CHyo 6 :NsNH-CO  CO.OBt.CHgC:N  NH.CO
] s |+ ] |
CO+OEt+CHgeC:NoNH-CO  CO+OBt-CHgpeC:N  NHeCO
cﬁs | Clt,;
3rd Stage;'

The ketazine finally loses two molecules of
alcohol and as the result of a rather complex molecular

rearrangement/
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rearrangement the lactone is formed :-

4y
CO-OEx CH, TN
, | =
COo-Oke'CH, CiR
A,

N o

N/ \c/ \CO

2 EcOH + I T

-C — ’
e, Q\ /C\\

~C

The final products being the luotone M.P. 247°

and the mixture of oxamide and cyclic hydrazide of

oxalic gecid.

The semioxamazones of scetone, methyl ethyl

ketone and dibenzyl ketone were also heated at their

melting pbints.

4

The produe%s in these cases were the

corresponding ketazines and the mixture of oxamide and

ring compound referred to sbove.

eogo

mannser as follows :

( {
CHouc :NINK COICONH,
t“b ' | f .
(- !
M3~ ININK-COrCO-NH,
CH3 , :

I I

Acetone semioxamazone breaks down in the normal

i:': ¥¢:N NH- CO  CO-NH,
T

My ye o Ny - CO Co - Nita

Cuy
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The intermediate products, i.e. the oialyl
dihydrazones of the ketones were not isolated in

these particular cases.




36.

PART  VI.

ACTION of SEMIOXAMAZIDE on b. DIKETONES.

In the course of an investigation on the resction
between semicarbazide and b. diketones Theodor Posner
(Ber. 34. (1901) 3973 ) found that bdth carbonyl
groups of the diketone reacted, with elimination of two

molecules of water, and resulting in & compound of the

type :-
| R.CICH-C R

{ {
N4, O+ N — N
These compounds yield silver salts on treatment

with silver nitrate solution :-

R-C:CH-CR R-c:eHeR

b 4 AgNO + Ha0 = | +Co, + N#,NO, .
NY Lo — N A?N — N

and these silver salts on hydrolysis with hydrochloric

acid gﬁve pyrazole derivatives. By employing different

diketones/
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diketones a number of these derivatives have been
prepared. |

If the corresponding reaction took place with
gsemioxamazide the product would be of the type -

R.e:ee-CR
N“ito-co-k-—- &

In the course of this work a preliminary
invest}gation on the action of diketonss on semioxamszide
was begun but no indication of the sbove reaction has
been obtained so far. When acetyl acetone was heated
with semioxamszide suspended in absolute alcohol, the
products obteined were the "mono!' end "di" semioxamazones
of acetyl acetone.

This experiment was then repeated but with the
addition of @ 1little iodine to the reaction mixture.

In this case, the "mono" and "di" semioxamazones
wore obtained as before but in sddition a third product
was isolated crystallising ;n long prismatid needles,

m.p. 115°.
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These experiments were repeated several times with the
seme results; in every case the addition of a little
iodine led to the formation of the third produect m.p.110.
This substence has not yet been identified. It does
not contain iodine and it has a nitrogen content of
12.4%, but this figure does not asgree with eny of the
possible compounds on the basis of Posner's reaction.

The examination of this product is being continued and

it is hoped to investigate the influence of iodine on

this and other reactions of this type.




o pn
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PART I.
PREPARATION OF SEMIOXAMAZONES.

In the prepsrations described below where the
use of iodine as & catalyst is referred to the following
method is elways adopted. The mixture consisting of
dry, finely powdered semioxamazide, ketone (in & little
more then molecular proportion) and absolute slecohol
is heated until the alcohol is boiling vigorously and a
fow crystals of iodine are then added. In this way
the best effects with iodine are obtained. In the
prepaﬁ%ion of acetone and methyl ethyl ketone semi-
toxamazones the alcohol was éometimes dispensged with
and excess of dry ketone used &s solvent. The addition
of iodine in these cases was carried out in the same

way a9 when alcohol was the solvent.

Acetonesemiozamazone, CMeg:N+.NH-CO-CO-NHo-~

FPive grams of dry semioxamazide were heated with 30 c.c.

of dry acetone on the water-bath for one hour, when the

semioxamazide/
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semloxamazide had completely dissolved; in presence

of a 1little iodine, three minutes were sufficient.

The product which separated on cooling crystallised

from scetone in long, white needles melting at 147°
(Found: N = 29.5. CgHgOpNzregquires N = 29.4 per cent.)
Thé same substance was obtained by heating the

caleulated guantities of dry semioxamazide and dry
acetone in absolute alecohol for forty minutes, or for

two minutes in presence of a 1little iocdine, and separated
on cocling.

Methyl Ethyl Ketone Semioxamazone, CMeEL:N-NH-
C0°CO-NH2, was prepered by the same methods as the

acetone derivative, in the first method forty-five
minutes being regquired without iodine and one minute
with iodine, and in the second method, ninety minutes
without iodine and three minutes with iodine. The
substance was rﬁcrystallised from absolute alcohol, from

which it separated in small, colourless needles melting

at/
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0
at 127° (Pound: N = 26.8. CgH110oN; requires N =
26.7 per cent). Tike scetonesemioxamazone, it is
hydrolysed on warming with moist ether or dilute

alcohol.

‘Methyl iso Propyl Ketone Semioxamazone,

CMePrR:N.NH.CO.CO-NE,,
was prepared &s in the previous cases; heating in
absolute alcohol required seventy minutes without
iodine and ten minutes with iodine. Recrystallisation
from absolute aleohol gave colourless needles melting
at 143° (Pound: N = 24.7, CyHyz0gNz requires N = 24.5
per cent);

Methyl iso Butyl Ketone Semioxamazone,

C4HgCMe:N°NH*CO*CO*NHg.
This semioxsmazone is gpparently not hydrolysed by
water and was obtained by heating a concentrated aqueous
solution of semioxamazide with the calculated quantity

of the ketone in slcoholic solution for about half an

hour/
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hour, a method which was gquite ineffective in the
_previous cases. The substance separated from the
reaction mixture, on cooling, in colourless needles
which, after recrystallisation from alcohol, melted
et 133° (Pound: N = 22.9. CgHys02N3 requires
N = 22,7 per cent).

Mesityl Oxide Semioxamazone, CMeps:CH<CMe:N-

NH-GO-COoNH2, was prepared in the same way as methyl
isobutyl ketone semioxémazone, one hour's heating
being necessary, or by heating the ketone in absolute
alcohol with semioxamszide. On cooling, the semi-
:oxamezone slowly separsted as & white powder, which
was obtained in colourless plates, melting at 163 -
164° after recrystallisstion from alecohol (Found :

N = 23.0. CgH1302N3 requires N = 22.9 per cent).

Acetophenonesemioxamszone, CPhMe:N.NH-CO-CO.NHg,

hags already been described by Kerp snd Unger and by
Radcliffe and Loo (loc.cit.). We have prepared it by
heating/
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heating the ketone with semioxamazide.in absolute
alcohol without iodine (one hour) or with iodine

(five minutes).

»Benzylacetonesemioxamazone, CHoPh-CHp - CMe:

_N-NH-CO'CO-Nﬂg, was obtained by heating 2 grams of

the ketone and 1 gram of semioxamszide in 20 c.c. of
absolute aleohol without iodine (three hours) or with
iodine (four minutes), The semioxamazone, which
separgted on cooling, was washed with ether and
recrystallised from alecohol, from which it was deposited
in small, colourless needlee melting at 125° (Found:

N = 18.3, 18.1, 012H1502N3requires N = 18.0 per cent).

Styryl Methyl Ketone Semioxamezone,

CHPh:CH-CMe :N*NH*CO*CO* NHg,
was prepared by the method described by Radcliffe and
Loo. It repidly becomes yellow on exposure to light,
the melting point remaining unchanged.

Phenyl/
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Phenyl p-Tolyl Ketone Semiozamezone,

CyHy+CPh:N+NH.CO+ CO« NH,,

obtained by heating molecular quantities of the ketone
and semioxamazide in asbsolute alcohol with a little
iodine, formed colourless prisms melting at 197°

after reerystaliisation from alecohol (Found : N =

15.0%. CygH150oN5 requires N = 14.9%).

Methyl n-hexyl ketone semioxamsazone,

CgHy g+ CMe:N.NH.CO.CO. NHg,

was prepared by boiling 2 grams of semioxamazide with
5 grams of’the ketone in 25 grams of absolute alcohol,
On ﬁddition of & few crystals of iodine, the semi-
:o0xamezide dissolved completely within 5 minutes and
on cooling the sémioxamazone wasg deposited in the pure
condition as smell, colourless needles, m.p. 115-116°.
The substance was very readily hydrolysed, but could be

recrystallised/
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recrystallised from absolute alcohol (Found: N = 19.8.

CloﬁlgozNzreguires N = 19.7 per cent).

Benzil monosemioxamazone, PhCO-CPh:N+NH-CO-CO-
NHp, was obtained by boiling 0.5 gram of semioxeamezide
with 3 grams of benzil in 30 grams of sbsolute alcohol
with addition of & little iodine, which effected com-
:plete solution in an hour; without addition of iodine
there was no indication of any reaotibn. On cooling,
the semioxamszone separated in long, colourless prisms
which after recrystallisation from alcohol melted at

181 - 182° (Found: N = 14.2. C1eH PNz requires

N = 14.2. per cent).

The disemioxemszone, (CPh),: (N-Nﬂoco-CO-NHg)z,

which could not be obtained pure, was prepared in the
usual way, using excess of semioxamazide and boiling
for 4 hours. As it was insoluble in alcohol and in
solvents generally, it waes purified by extraction with

hot acetone to remove excess of semioxamazide, and then

with/
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with hot élcohol; the disemioxamezone formed a white
powder, m.p. 275 - 2789 (decomp.) (Found: N = 21.2,

21.6. CqgHyg04Ngrequires N = 22.1 per oent.)

Dibenzyl ketone semioxamazone, C (CHpPh)s:Ne

NH+CO+CO+NHg, which was prepared in the usual way,
wag found to be dimorphic. From & hot concentrated
alcoholic solution colourless prisms melting at 195 -
196° were deposited at temperatures sbove 40°, whilst
at temperatures below this and from more dilute
golutions the semioxsmazone crystellised in colourless
needles, m.p. 187 - 189°. A mixture of the two forms
goftened at 187° and melted at 194 - 196° (Found :
priems - N = 14.3, needles N = 14.4. C1pH170N

reguires N = 14.2 per cent).
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PART II.
METATILIC DERIVATIVES of SEMIOXAMAZIDE
aend of SEMIOXAMAZONES.

Sodium Salt of Semioxamazide:

A suspension of 5 grams semioxamszide (1 mol.)
in 200 ccs absolute aleohol was made and heated to
boiling on the water bath. To the boiling mixture
g solution of sodium ethoxide (1 etom) (1.5 grs.
gsodium in 100 ccs absolute alecohol) was slowly added

" and heating then continued for & further 30 minutes.
The white granular precipitate which had formed was thén
filtered off, repeatedly washed with hot alcohol and
finslly driled.

The sodium selt of semioxamaezide thus obtained
is & white powder, insoluble in alcohol. It is

goluble in water but readily undergoes hydrolysis.

Potassium/
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Potassium Salt of Semioxamazide:

The potassium salt was prepared in & menner
similer to that used in the case of the sodium salt
but in plece of the sodium ethoxide, & solution of
potaessium hydroxide in absolute alcohol was employed.

The Potassium salt also is & white powder,

insoluble in sleohol.

Sodium Selt of Styryl Methyl Ketone Semioxamazone:

10 grs. qf the semioxamezone were partly
dissolved in boiling absolute alcohol and & solution
of sodium ethoxide (1 grem sodium in 50 ccs absolute
alcohol) added. The suspended semioxamazone dissolved
and & bright yellow sdlution'was obtained. On boiling
this solution on the water bath for some time the
sodium salt of the semioxamazone separated. This was
filtered off, washed with hot alecohol and then dried
in the steam oven.

' The/



The sodium saslt is & pale yellow powder,
insoluble in slcohol. M.P. 230° (decomp.) turning

red.

The sodium salts of acetone and methyl ethyl
ketone semioxsmazones were prepared in a similar

manner.

Sodium Selt of Mesityl Oxide Semioxamazone:

1.2 grams of the semioxamazone were dissolved
~ in absolute alcohol and the mixture heated on the
water bath. A solution of sodium ethoxide containing
epproximetely 0.2 grem of sodium was then added and
boiling continued for half an hour. As no separstion
of sodium salt took place, the mixture was cooled and
poured into excess of dry ether and the whole allowed
to stend. After some time a smell quantity of the

godium salt recrystallised in smell cubes.

Potessium/
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Potessium Salt of Styryl Methyl Ketone Semi-

oxamazonse:

The semioxamazone was suspended in absolute
alcohol and a solution of potassium hydroxide in
absolute aleohol added. The mixture was then allowed
to stand for an hour in the cold. The insoluble
product was separated and purified by refluxing with
ebsolute aleohol and filtering hot.

The potassium salt is & yellow powder,

slightly soluble in hot alecohol.

Anslysis of the lMetallic Derivatives:

The proportion of metasl present in these
metellic derivetives was determined either by igniting
in a plétinum crucible with a. 1little concentrated
sulphuric acid and weighing the sulphate produced or

’the selt was hydrolysed by warming with known excess

of/
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of standard acid. The amount of acid used was then

determined by adding excess of standard slkali and

titrating back, using methyl red as indicator; the

equivalent of metal was then calculated.

The results given in the following list

were obtained ;-

(a) Sodium derivetive of :

Acetonesemioxamazone. Found : Na = 13.5,

C5H802N3Na requires Na = 13.9 per cent.

Methyl ethyl ketone semioxemazone. Found

requires Na = 12.8 per cent.

‘Mesityl oxide semioxamazone. Found : Na
reguires N& = 11.2 per cent.

Styrylkmetq¥l ketone semioxamazone. Found

14.0.

. Na - 12. lo

10.8. CgHyg05N,Ne

: Na = 8.8’ 809.

C..H..,O.N_.Ne reguires Na = 9.1 per cent.

127127273
Semioxamezide. {Found: Na = 18.0, 18.4.

-C,H OzN Na requires Na = 18.4 per cent.

2747273
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Potassium derivative of :

Acetophenonesemioxeamazone. Found : K = 15.9.

CIOHIOOZNSK reguires X = 16.0 per cent.

' Styryl methyl ketone semioXemazone.

Found : K = 14.4, 1l4.4. C12H1202N3K requires

K = 14.5 per cent.




Action of Benzyl chloride on the metallic

Derivatives of Semioxamazide:

Two grame of the dry potassium salt of semi-
ozxamazide suspended in absolute alecohol were treated
with the molecular proportion of benzyl chloride and
the mixture heated on the water bath for two hours.
Under these conditions no action took place, the
potassium salt being recovered unchanged. No change
wag observed also when ether, and ethyl acetate were
‘used as diluents in place of the alcohol nor when
gacetonitrile was added in the hope of catalysing the
reaction.

When toluene wes employed instead of the
absolute alcohol and the miiture of potassium salt of
semioxamezide, benzyl chloride and toluene was heated
over & wire geauze for several hours, ammonia was evolved
and on cooling & small quantity of & white crystalline
substance separated from the toluene. This substance

was/
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we s separated from the insoluble potassium salt by
filtering the toluene solution whilst hot.
FPinselly by recrystallising from alcohol long silky
needles were obtained. wm-k. 220 - 22109,

The same compound was obtained in larger yield
when the potassium sslt of semioxamaezide was heated
with excess of benzyl chloride for two hours, the
product being extracted with toluene and recrystallised
from aleohol as described above.

The analysis of this substance showed it to
have & nitrogen content of 14.6 ~ 14.8 per cent,

but it has not yet been definitely identified.
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PART _ III.
ACTION OF AMINES on SEMIOXAMAZIDE AND SOME-
SEMIOXAMAZONES.
Benzylamine and Semioxamazide: These two reactants,

using excess of the amine, were heated together under
reflux in & glycerol bath to 175-—_180o until complete
golution had been effected (ebout 2 hours), & copious
evolution of ammonis took‘place. The reaction mixture
was cooled and treated with & little alecohol which
caused an immediste separation of a white powder which
after recrystallisation from aicohol'was obteained in
long silky needles melting at 217-218° and was identified
a8 8. dibenzyloxamide by comparisoh with a specimen made
from benzylemine and methyl oxalate snd by analysis.
(Pound : N = 10.6, 10.6, Cale., N = 10.5 per cent). .

The liguid remaining after removal of the dibenzyloxamide
wes distilled, the distillate reduced silve; nitrate in

the c0ld indicating the presence of hydrazine.

Benzylamine/
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Benzylamine end Dibenzyl Ketone Semioxamezone:

These two substances were heated together to
150° for three hours, the amine being in excess: the
semioxamazone graduelly dissolved with evolution of

smmonia. On cooling some solid separated, ether was

| added and the s0lid after filtration was identified

a8 8, dibenzyloxamide. The filtrate wes freed from
ether by distillation and & portion wes distilled,
hydrazine wes identified in the distillate by'its
reducing action on silver nitrate and.bn Fehling's
solution. The remainder was poured into ice-cold
diluté acetic acid, a solid separasted part of which
dissolved in ether, the insoluble portion being di-
:benzyloxamide. The ethereal solution wss evaporated
and the residue recrystallised from alcohol which |
deposited smell colourless prisms of dibeniylketazine
melting at 95-96°: the melting-point was not sltered
by addition of some of the ketazine prepared by the

method/
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method described below. This ketazine, which does
not seem to have been previously prepared, wasg also
obtained by heating 7 grams of dibenzyl ketone with
1.5 grams of hydrazine hydrate in & séaled tube to
100° for 12 hours. Alcohol was then added, after
cooling and stirring & solid separated which after
recrystallisation from alecohol formed smell colourless
prisms melting st 95-96°.

(Found: N = 6.7. 030H28N4 requires N = 6.7 per cent).

Benzylamine sand Acetophenone Semioxamazone:

The semioxamezone was heated to 155° - 160°
with excess of benzylsmine under reflux.Ammonia was
evolved and at the end of one and & half hours complete
solution had been effected. On cooling & little alcohol
was added, this caused the separstion of dibenzyloxemide
which was filtered off, the filtrate on pouring into
jce-co0ld dilute acetic acid deposited a yellow solid
which/



59.

which was freed from dibenzyloxamide by extraction with
ether and filtering. The ether was evaporated and the
residue recrystellised from alcohol from which ysllow
' needles of methyl phenyl ketazine melting at 129° -

130° were deposited. (Found: N = 11.9 Calé., N =

11.9 per cent). The melting-point of this ketezine is
variously given in the literature as 121° or 127° -
1280, & specimen prepared by the method of Curtims and
Thun (J.Pr.Chem., 1891, {2) 44, 167) was found to melt
at 129—1300; & mixed melting-point of the two specimens

ghowed no depression.

Piperidine and Acetophenone Semioxsmezone:

3 grams of the semioxamazone and & grams of
piperidine were boiled under reflux for four and a half
hours when solution, accompanied by evolution.of ammonia,
was gomplete. On cooling 10 cc. of alecohol were added,
2 grems of a solid separated which after several
recrystailisation from alcohol was finally obtained as

&/
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a white microcrystalline powder melting at 17431750.
}The mother-liquers on»evaporation to dryness under
‘'reduced pressure gave an o0il wh;ch solidified on the
addition of & 1little alcohol, this solid the amount

of which was small melted at 145°-155° and wes not
obtained pure. The substance melting at 174-175°

was acetophenone piperidyloxalylhydrazons.

(Found: N = 14.7, 14.8. CygHq90pNzrequires N = 15.0
per cent). 4 grams of this substance were mixed with
10 ee of water and 5 c.c. N/10 hydrochlorie acid, and
distilled in steam &s long &s acetophenone passed

over. The contents of the flask after being made just
alkaline with sodium carbonate were evaporated to
dryness under reduced pressure, and the viscous o0il
remaining wes freed from sodium salts by extracting with
ebsolute aleohol and filtering. The residue obtained
by evaporation of this alcoholic solution solidified on

keeping in & veacuum over sulphuric scid, Recrystallisation

from/
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k]

from a mixture of benzene and light petroleum gave
colourless transparent plates of piperidyloxalylhydrazine
melting at 77-79°. (Found: N = 24.4. 07 H1502N3requires
N = 24.5 per cent). The hydrochloride was obtained as
a white powder by addition of a benzene solution of
hydrogen chloride to & benzene solution of the base,
it melted with decomposition at 180°. (Found: 4 = 17.5,
07H1402N30h requires A = 17.1 per cent). The benzylidene
derivative was preparéd by mixing slcoholic solutions of
2 grams of the hydrazine aﬁd 1 gram of benzaldehyde and
warming for two minutes. On cooling éalourless neédles
geparated which after recrystallisation from alcohol
melted at 201° - 202°. (Found: N = 16.3. C14H1702Nz
requires N = 16.2 per cent-}.

The synthesis of piperidyloxalylhydrazine was
offected by gently boiling molecular quantities of ethyl
piperidyloxelate and hydrazine hydrate in aloohdlic

solution for sbout an hour.

Oxalyldihydrazide/
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Oxalyldihydrazide was & by-product of this resction and
separated out sinsce it is almost insoluble in alecohol,
the filtrate was evaporated and the residue solidified
on keeping in s vacuum over sulphuric acid.
Recrystallisation from & mixture of benzene and light
petroleum gave & specimen of the hydrazine identical with
the one just deseribed, the benzylidene derivatives were

also identicsal.

Piperidine and Dibenzyl Ketone Semioxamazone:

3 grams piperidine and 3 grams dibenzyl ketone
gsemioxamazone were made into & paste and heated together
for 3 hours at 125° c. {when evolution of ammonis had
ceased). The solution was then cooled, absolute
alecohol added, and the whole allowed to stand overnight.
The white product which sepasrated was removed by
filtration ahd extracted with ether. The ethereal

gsolution was then evaporated and the residue recrystallised

from/
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from aleohol, which deposited small prisms of dibenzyl
ketazine, w -\, 95-96°,  The portion insoluble in
ether proved to be unchanged semioxzamazone. The
original alcohol mother liguor was evaporated under
reduced pressure on the water bath until no more
distillete came over and the residue was then extracted
with ether. When the ether'was removed & syrup was

obtained, but this was not further examined.
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PRE?ARATION‘of PHENYL SEMIOXAMAZ IDE
CGH5NH. CO' CO- NH' NHz .

(1) Preperastion of methyl ester of oxenilic scid -

15 grs. of methyl oxalaete were heated on the
water bath and 6 grams aniline slowly added to the
molten mass, thus keeping the oxalate slweys in excess.
After all the aniline had been added heating was
continued for 30 minutes. The excess methyl oxalate
wasg then distilled off under reduced pressure. The
residue in the flask wes then boiled with 50 ccs
absolute alcohol and filtered warm. The sparingly
gsoluble product which separated in this way melted at
245° and wes identified &s oxanilide. . From the
filtrate a orop of well formed prismatic crystals was
obtained M.P. 114 recrystallised from slcohol M:.p.114.
This product being the desired methyl ester of oxanilic

soid. M.P. 114° (B. II. P. 407). The yield of ester
is/
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is & good one,‘only 2 smell quentity of oxanilide

being formed as & by-product.

(2) Phenyl Semioxamazide -

C Hg NH-COCO NH-NH, .

3 grs, of the methyl ester prepared as described
in the previous experiment, were dissolved in 30 c.c.
absolute alcohol and 1.5 gram. hydrazine hydrate added.
The mixture was then heated on the water bath for one
hour. A white solid was thrown down and, after cooling
the mixture, was filtered off. This product after
recrystaellisation from hot &lcohol melted at 20}210:
recrystallised from water M.FP. 210o - 211°.

Analysis: Found N = 23.5%. Phenyl Semioxamezide
CgHgOpN5 requires N = 23. 3%.

Phenyl semioxamezide obtained in this way crystallises
from hot sloohol in smell plates m.p. 210-2110.
It is moderately soluble in hot alcohol and in hot water.
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PART IV.

PREPARATION of an OPTICALLY ACTIVE

SEMIOXAMAZ IDE.

The 1} menthylamine used in the following
experiments wes prepared as deseribed in the appendix :

P. 2. and had [042::«5q-o.°

Action of Acetophenone Semioxesmazone on 1. menthylamine:

1 gram of acetophenone semioxamazone was made
into a paste with 2:5 grams of l.menthylamine and the
mixture heated at 170-—1’75o until no more ammonia was
evolved. The molten mass was then cooled to about 70°
and & little absolute alcohol added which caused an
immediate separation of a-white powder ‘m.p.225_227,°
after recrystallisation from alcohol m.p.228—229f
This product was identified as & 1l.dimenthyl ozamide,

by enelysis and by comparison with an authentic specimen

prepared/
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prepared as described later. (Found: N = 7.87. 7.71.
622H4002N2 requires 7.69%). The mother liguor on
standing deposited a erop of yellow needles m.p. 129,

which were identified as acetophenone ketazine..

Preparation of S. l.dimenthyl oxamide:

0.5 grams methyl oxalate was heated with 1.5
grem8 l.menthylamine. After heating for one hour s
white product separated. Heating was continued for
helf an hour and absolute alcohoi then added and the
white product corystallised out. The dimenthyl Qxamide
thus obtained was found to melt sharply at 229° and
gave no depression when mixed with the product obtained
in the experiment on the action of l.menthylamine on

acetophenonb semioxamazone.

Preparation/
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Prepsration of Methyl 1. menthylamine oxglate:

CO-NH-Cq4Hyy
CO+0-CHz
60 grs. methyl oxalate {large excess) were
melted end 31 grams 1 menthylamine (EL}: —30\-0)
added end the mixture heated on the water bath for
4 hours. &0 c.c. absolute alcohol were then added
and the mixture allowed to cool. The white
precipitate of 1. dimenthyl oxsmide,M.P. 229° which
separated was filtered off and the filtrate, after
removael of the alecohol, was distilled under reduced
pressure. Two fractions were obtained, the first
boiling at 80° at a pressure of 18 m.m. was unchanged
methyl oxaslete, the second, &-\. 185-187° at 15 m.m.
wag8 the regquired l.menthjl oxalate. The l.menthylemino
oxalate thus obtained was & pale yellow, thick visceous

liquid. .
5-% |,

(Anelysis - C,.Hy,0,N requires N = 5%. Found 6.0 =
6.08%. .
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Preperation of 1. Menthyl Semioxamazide:

(CqoH; gNH « CO-CO.NH.NHp)

In this preparation 20 gram. of the methyl.l.
menthylamino oxalate were mixed with 8 grem. of 100%
hydrazine hydrate and the mixture heated on the water
bath for 15 minutes. 4 s0lid mass was obtained.

To this was added 180 ccs. of absolute alcohol and
heating continued until a clear solution was obtained.
On cooling this solution needle shaped crystals of
1. menthyl semioxamazide were obtained m.p. 195-196°,
recrystallised from sleohol. m.p. 195o - 196°.
(Analysis: C,,H,, N0 requires N = 17.4%

Found - N = 17.6. 17.7%.

1. menthyl semioxamezide is soluble in hot aloohol,

readily soluble in pyridine and chloroform in the cold.
It was lasevorotatory in schloroform solution:

2.5 grs. in 100 co. of chloroform gave a."g : -—3-‘\‘50@"%5

whence Eét'=‘1ﬂﬂi
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Preparation of the Benzylidine Derivative of l.menthyl-

Semioxamazide. CéﬂschN-NH-CO-COoNH-Cloﬁlg

To prepare this derivetive 2 gram of the 1.
menthyl semioxamazide were dissolved in 50 ce. absolute
alcohol and & solution of 1.5 grem benzaldehyde in
25 cc absolute alcohol added and the mixture hested on
the water bath. The benzylidene derivative which is
only sparingly soluble in hot slcohol soon began to
geparate in smell prisms. After 15 minutes, heating
was discontinued and the mixturse cooled when most of
the product crystallised out.

This benzylidine derivetive of l.menthyl semi-
:oxamazide after recrystaellisation from hot alcohol
melted at 250-251°. It wes sparingly soluble in hot
‘aleohol, readily soluble in chloroform in the cold and
to & less extent in pyridine.

(Analysis: CqgHppOgNzrequires N = 12.76%
Found:- N = 12.8 - 12.9%
It was laevorotatory in chloroform solution.
2.002 grem in 50 ccs chloroform gave Oﬁl='ﬂ*“‘°(t‘23

whence Eg:::~€b3,




71.

PART V.
ACTION OF HEAT ON SEMIOXAMAZONES.

Action of heat on Acetophenone Semioxamszone:

7 grams of acetophenone semioxamezone were
maeinteined at & temperature of 206% for six hours.
After sbout hélf an hour & solid began to separate
from the molten mass and at the end of six hours a
gemi-g0lid mass was obtained. This was then cooled,
finely powdered and extracted with absolute alcohol.
The white powder, insoluble iﬁ alcohol, separated in
this way, was identified by hydrolysis and analysis
as 8 mixture of oxamide and cyclic hydrazide of
oxalic acid. (See Page 29. )

The slcoholic solution, obtained after removal of the
powder, was concentrated and the yellowish mass which
separated on standing filtered off; it was then dried
end extracted with ether. The residue obtained after

removel of the ethér, was recrystaellised from alcohol

and/
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‘and identified as acetophenone ketazine M.P. 129-130°.
The portion insoluble in ether was redissolved in
excess of elecohol, and the dilute solution thus
obtained on long standing deposited a small gquantity
of & pure substance, M.P. 248° which was identified

as acetophenone oxalyldihydrazide by comparison with
an auﬁhentic 3pecimén prepared as described below.
Ffom the mother liguor after removal of this small
gquantity of oxalyldihydrazone only unchanged aceto-

:phenone semioxamszone was recovered.

Preparation of Acetophenoneoxalyldihydrazone:

A mixture containing molecular proportions of
acetophenone and oxalyl dihydrazide(obtained as & by-
product in the synthesis of piperidineoxalylhydrazine)
dissolved in excess of absolute alcohol was heated on
the water bath for three hours. At the end of this

time na percéptible reaction had teken place but on

the/
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the addition of a crystal of iodine within two or
three minutes a flock of fine needles was thrown out
of solution. The melting point of the product after
recrystallisation from alecohol was 250°.

Analysis: Found N = 17.02. 17.03 per cent.

C1gHgN402 Tequires 17.59.7 N.
o

Preparation of Ethyl Acetoacetate Semioxamezone:

2 grem of semioxamazide were heated with 3 gram.
ethyl scetoacetate in 35 gram. absolute alcbhol.
After 30 minutes the semioxamazide had completely
dissolved and on cooling the solution the semioxamazone
of ethyl acetoacetate separated in small needles -

° Q
m.p. 127-128. recrystallised from alcohol M.P. 128-129,

Note: The above expefiment was repeated but with the
-addition of e little iodine. 1In this case however, the
jodine d4id& not accelerate the reaction, in fact if any-

thing it appeared to retard it.
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Action of geat on Ethyl Acetoacetate'sqmioxamazone:

2 gram. of ethyl acetoacetate semioxamazone
were heated for two hours at 150—15500; After about
one hour é s0lid began to‘separate from the molten
liquor and by the time heating was discontinued a
gemi-g901id mass had been produced. vasolute alcohol
was then added, the mixture refluxzed for & few minutes
end filtered from the imsoluble white powder which waes
identified as & mixture of oxsmide aﬁd cyclic hydrazide
of oxalie scid (See Pages 294 3i). The glcoholic |
solution was next submitted to fractional crystallisation,
the first product deposited being & speringly soluble
substance, melting at 247%, after recrystallising from
gloohol from which it separated in well defined

'prismetic needles. This substance was identified as

NH (]
the lesctone ﬁ’ Xi’ Seo
. C =—C lew

N
C-en

, | Bz = St

obtained by Ressngessen by tle action of heat on the
oxaslyldihydrazone of ethylacetoacetate. (Analysis -
Found N = 17.3, 17.14 per cent. CgHgOgNgreguires 17.07

per cent).
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N Sulouwd &M
A specimen of the lactone was prepared by Resenmgertents

method and was found to be identical with the product
obteined as described above. Subseguent crops obtained
by continuing the fractionation of the alaoholic
solution proved to be unchanged ethyl acetoacetate

gsemioxamezone.

Action of Heat on Acetone Semioxame&zone:

In cerrying out this experiment the dry scetone
gemioxamazone was pleced in & 100 ces distillation
flask and heated at 180° e¢.  'The mouth of the flask was
sealed with a tightly fitting cork whilst the delivery
tube passed through a piece of pressure tubing into the
neck of enother small distillation flask, the delivery
tube of the receiving flask being connected to a water
suction pump.

The heatinngf the semioxamazone was continued

for/
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for four hours during whieh'time & smell quantity

of & liquid collected in the receiving flask. At

the end of four hours the'pressure in the apparatus
was 8lightly reduced when a further quahtity of

ligquid was collected. When no more liguid distilled
over, heating was discontinued. The liguid product
wag identified as acetone ketazineerkm 131. 1330 C.
The residue in the flask was insoluble in aleohol and -
wag found to be the usual mixture of oxamide and cyclic

'hydraziﬁe of oxalic acid.

Action of Heet on Methyl Ethyl Ketone Semioxamazone:

The action of heat on this semioxamazone was
investigsted in precisely the same menner as with
acetone semioxamazone. In this case also a liquid
was obteined, which was identified as methyl ethyi
ketazine,e.p. 167°.  The residue in the flask wes
found to be the ususl mixture of oxamide and cyclic

hydrazide of oxalic acid.
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Action of Heat on Dibenzyl Ketone Semioxamaéone:

5 grs. of the semioxamazone were heated for
1% hours at 200°. A little ammonia was evolved and
a small white sublimate was observed on the sidss of |
the tube. On cooling the molten mass solidified aﬁd
it wes then powdered end extracted with ether. On
evaporating the ether extract a residue was obtained
which, recrystellised from alecohol gave colourless
prisms M.P. 95 - 96f identified as Dibenzyl ketazine.
The portion insoluble in ether was next extracted with
ebsolute aloohol and the alcohol extract submitted to
fractional crystallisstion. The sole product isolated
was unchanged dibenzyl ketone semioxemazone. The
residue left sfter the alcohol extraction was identified
as & mixture of oxamide andAcyelic hydrazide of oxalic

acid in the ususal way.
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PART VI. |
ACTION OF B.DIKETONES ON_SEMIOXAMAZIDE.

Acetyl Acetone:

Two gram. of semioxamazide were heated with

% gram. of scetyl ascetone in absolute alecohol for

one hour. The mixture was then filtered and the
insoluble portion purified by boiling for some time
with acetone, to remove unchanged semioxamazide,

washed with absolute glcohol and finally recrystallised
from water. Anslysis indiceted that this product
was the disemioxamazone of acetyl acetonse.

(Found: N = 31.0, 30.9 per cent, C H. O N requires

14 4 6
N = 31.1 per cent).

The filtrate obtained after separating the
insoluble product was evaporated under reduced pressure
at ordinary temperatures. When nearly all the alcohol
hed been removed another product began to crystallise

in square prisms, M.P. 133-135°, recrystallised from

sloohol/
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alcohol - M.P. 133-135°. This was identified by

analysis a8 the mono semioxamazone of acetyl acetone

(Pound - N = 23.0 per cent. CyHq 105N requires N = 22.7

per cent).

The above experiment was repeated but with
the addition of a little iodine to the resction mixture
and heating was continued for half an hour.

As before the disemioxamazone wes obtained as an
insoluble produet and was filtered off. The filtrate
on cooling deposited a crop of long prismetic needles,
MeDe 115—115: recrystallised from alcohol. m.p. 115°.
This substance was ansalysed and found to have a
nitrogen content of 12.40. 12.36 per cent but it has
not yet beeg identified. From the mother ligquor on
evaporation under reduced pressure at ordinary

temperatures the mono semioxamszone of acetyl acetone

was obtained as before.
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APPENDIX.

_EREPARATION OF SEMIOXAMAZIDE.

The semioxamazide used in this research was
prepared by the original method of Xerp and Unger
(Ber. 30. P. 587). To a solution of 9 gram. csustic
poteash in 100 ccs of water was added 10 gram. of
finely powdered hydrazine sulphate, followed by 100 cecs
.0f 95 per cent alcohol,.which achieved the purpose of
throwing out of solution the potsssium sulphate formed,
gnd this, after well stirring was filtered off.
The filtrate c&ntaining the hydrazine was mixed with
9 grams of powdered oxsmethane, and the whole heated on
a water bath until & clear solution resulted; on
allowing this mixture to cdol slowly, crystals of
semi-oxamazide separated; these are filtéred off,
dried on & tile, and recrystallised from boiling water,
from which they separate in small shining plates,
melting at 221-222°,

Semioxamazide/
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Semioxamazide is readily soluble in hot water
and in ecide and alkalies, but is insoluble in slcohol

or ether.
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PREPARATION of 1. MENTHYIAMINE.

Cth.— CH ,
(Cny) cn-ch d Ve e,
/
\Uk—mh
NW .

I. Preparsation of 1. Menthone from l. menthol:

Beckmann. ann. #89.250. 325 (1889).

The 1. menthol was oxidised to l.menthone by
means of potassium dichromaete in sulphuric acid.
The oxidising meture was mede by dissolving 60 grams.
(1 Mol.) of potessium dichromate and 50 gram. (23 mols.}
of concentrated sulphuric acid in 300 gram. of water
at & temperature of 30°. The l.menthol (45 grams.)
was then added whereupon the colour of the_mixture
became & deep black owing to the formation of a chromium :
compound. When this mixture wes shaken the temperature
begen to rise and at 53° a softeniné of the‘menthol
jndicated that oxidation had begun. At this stage
of/
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of the preperstion it is necessary to kaep the
temperature below 55° otherwise some of the "4" isomer
mey be formed. After about 45 minutes the oxidation
was complete'and the l.menthone had formed a ﬁrown'
0ily layer on the surface of the mixture. This was
then extracted with ether and the ethereal extract
washed with water and dilute csustic soda until a
‘olear solution was obtained.

Por the final purification steam distillation was
resorted to,'the l.menthone being introduced to the
distilling flask at the seame rate as it distilled,
thus avoiding large excess in contact with the boiling
water. The oily layer in the distillate was then

extracted and dried over anhydrous sodium sulphate.

Prepsaration of l. Menthoneoxims:

In this prepsration 20 parts of l.menthone (1 mol)

were/
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were dissolved in 2} times this quentity of 90%

slcohol and 12 pasrts {1.3 mol.) of hydroxylamine
hydrochloride added. A little more than the calculated
gquantity of sodium bicarbonate was then added in small
guantities at a8 time and the mixture then sllowed to
stand in ice overnight. The oxime separated‘as a

s0lid mass and was filtered off and pressed on a porous
plate to free it from adhering liquid. On recrystallis-
:ing from dilute slecohol & product was obtained M.P.58°.

Reduction of the>l. menthone oxime:

Wellach Ann. 276. 1893 . P. &76.

60 gram. of the oxime‘were dissolved in
450 ccs absolute aslcohol andvfhen heated to boiling on
the water bath. To the boilihg liquid 90 gram. of
éodium were then added in small pieces &t a time;
The sodium was introduced through the upright limb of a
Y tube, to the sloping arm 6f which & condenser was |

ettached/
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attached. Towards the end of the operation as godium
ethoxide began to separatse a little more alcohol was
added as reguired. From time to time the mixture was
tested for oxime by withdrawing:a few ccs, hesating
this with dilute hydrochloric ascid and then adding
Fehling's solution. The presence of unchanged oxime
was shown by immediate reduction.

When the reduction was completed the mixture
was distilled in steam. Alcohol and 1. menthylamine
pagsed over at first and & clear solution was obtained
but after a time the distillate beceame turbid snd so
the receiver wes changed. In the second fraction the
l.menthylemine separasted completely from the water on
standing and was removed and dried over snhydrous sodium
sulphate. It was then distilied in an atmosphere of
purified hydrogen directly into & polarimeter tpbe and
the rotation teken.

The/
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The first fraction of the distillate was a
dilute alcoholic solution of l.menthylamine. This
solution was therefor just acidified with hydrochlorie
acid and the solvent evaporated off when l.menthylamine
hydrochloride separated in fine needles. vThese

yield the base on trestment with csustic soda.

The l.menthylamine obtained in this way was a

. ' )
colourless liguid B.P. 206.7. [o]! = -34.0.

Note: The value of [g]l given by Wallach (loc.cit.)
= - 38.47.° By Kenyon end Picksrd (J.C.S. 107. 36.
50.55) =-39.97.
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