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CHENMILUMINESCINCE OF CYCLIC HYDRAZ1IDES

avo

/Following is a translation of an zrticle by

Tichard Vegler, in tiace Geriman-language perio-

dical Journal fur Praktischc Chemie (Journal

for Practical Chenistry), Vol 143, No 4-6,

Leipzig, 1937, pages 135-1G0./ !

During c¢he past few years, incrcased interest has

. been paic to the chemiluminescence of organic compounds.
This was caoe to the fact that 3-cmino-phthalic hydrazide
("Luminol") /i/ /Numbers in brackets refer to similarly num-
bered items in Bibliography at cn§7 and dimethyl-diacridyl-
nitrate A8/ became known as substances showing intensive
luminescence during oxiaizing in on cixouat which far surpas-
scs all phenoniena of chewmiluminescence known to that date. '
simino-phthalic baydrazide, in particuizr (due to its ready
avallability in lorger quantities), has been more closely
examined by K. GLEU and XK. PFANNSTIsL /I/.
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Legziis of preparation and test procedures will not '
be given at this point; 2an exteasive table of relerence na-
terial is ziven in the aforcnanmed authors' publication., It ;o
was known from the first publication by ALBRICHT /37 that, P
in addition vo S~amino-patnalic hyarazide, phthalic acid
hydrazide (in oxidation with hydrogen peroxyde) will also
yiceld luminescence, in o sowcwhat smaller amount than Lumi-
nol, however. Siance that time few tests were carried out
which could have served to broadea, on an experimental basis,
our knowliedge of luminescent conpounds ariong the hydrazide
group. ALBRECHT nad made tihe observation that luminescence
is a general phenomenon in tie oxidation of cyclic hydra-
zides, but did not publish uny test result matericl. Only
WITTE /47 carricd out more extensive test on the luminosity
of various hydrazides auring oxidation. He also found that
4-amino=-phnthalic hydrazide displays the same luminescence
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as the 3-awino derivate. liy observations in this respect
coincide Juily with the results obtained by WITTE. The
question oI luminosity in hydrazides of a ditfferent struc-
ture, c.g. of the di-p-nitro-benzoic acid hydrazide will 2l-
$0 be treated in the following; this subject was broached
by A.A.N, VITTE but no final conclusion reached. Further-
more, we were interested in sceeing whether substitution ol
tuc benzol ring into phthalic hydrazide would have cny oi-
Ifcet on the latter's luninosity; stirong influence had been
neuiced by the amino-group in regard to the luminosity of
amino~phthalic hydrazide as compared to the noticeably lower
luminescence in phthalic hydrazide (no sutisfactory ticore-
tical explanation for this nacnomenon ias been given, to
date). Moreover, it was intended to find limiting values
for the luminosity of various cyclic hydrazides by examin-
ing not only phthalic acid hydrazide but also compounds of

a simpler structure, e.g. hydrazides of the succinic acid
and the di-methyl-maleinic acid type. Finally, it was ine
tended to include in this investigation compounds substitut- !
ing for the nitrogen in the azine-ring. :

Effects of Catalysts on Luminescence

In order to permit occasional recording of minimal
intensity of luminescence it had to Dbe possible to stimulate
luminosity of low intensity but relatively long duration, at
least over the period of time requircd for accurate record-
ing. It had already been reported by ALBRECHT that vigorous
catalytic effects are shown on the hydrogen peroxyde oxida-
tion by blood and potato juice containing peroxydase (enzyme).
leanwhile, GLZEY and PFANNSTILZL have reported extensively on
the intensive luminescence resulting from the addition of
snall quantities of hemin in the oxidation of 3-amino-phtha-
lic acid hydrazide by means of hydrogen peroxyde. (I have
been able to observe repeatedly that even hemin in petassium
cyanide solution will still show undiminished effectiveness).
In my examinations I have tried predoninantly to use mater-
ial containing peroxydase for purposes of catalysis; my mo- .
tivation for this course lay in the hope of thus obtai..ing
prolonged luminescence even in the case of nearly comnlete
absence of a catalyst with true catalytic efiect. This hope
proved justified: strong intensification of luminescence was
observed when using shrecdded radish or horseradish (possibly
enriched or concentrated). This luminescence does not quite .
reach the intensity level obtained by use of hemin but, on i
; occasion, showed a duration of up to several days since de=-
composition of hydrogen peroxyde is nearly completely absent
when using pure materials. Potatoes showed to be far less
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vZeeceive, Catalytic eficctivencss varied strongly within
several saurles of horscradish roots usced for these tests,
noreover, a strong seasonal cihange in peroxydase contents
LLlears to prevall A4 clear demonstravion of this latter
Jact i3 given by the varyin; uegrucs of luminosity observa-
D12 in 2 rootv of horserauisih cut lenthwise and immersed in ¢
roeaey stoong (allialine=hyacogen peroxydae) solution of amirc-
Taalic "Jc“az*de when ronoving the okjiect of observation
~.ih tiie soiution after a suort period of imusersion: 2 nar-
sow poriicn in the cortical liyer will be distinctily discuooa-

ible, showingz a much higher degrece oif luminescence., Brij.d-
aos3 ol LlEat emitted by several spccimen treated in tas

aioremen;icned m“nner was, in fact, of such intensity as to
seralt ¢asy r2ading of docuineuts at close range from tais
licht scurce. The lunminosity rcaction cdescribed in the a-
foregoing may, occasionally, serve a valuable purpose as an
cusily applied test reaction for peroxydase contents, in the
scarch Jor and use of such material. (Boiling of shredded
nagerial or juice will completely cancel its catalytic ef-
2ectiveness, in accordance with the long known instability
Os perviyanse ia higher teuncratucrcs). Catalysis of luwines-
conce by :eans of hemin as well as by Peroxydase solutions
ave proven equally valuable toeols in tac examination of low
intensity luminescence: vtiiec aforenamcd catalysts, on occa-
zlon, yicldcd results where aydrogcn peroxyde in solution of

arinated »votassa had failed., It sibould, at his poing,

¢ nointed out that hcnin vill vield a far higiher degree

ol luninescence in a strong uzlilteline solution than in a weik
onc., A further consnicuous ouscrvation showed compounds
closely related o nemin, containing cobalt or vanadium in
tiacir por:  rritic complb“, to have almost no catalytic effect;
tiais Tace permits cerinin conclusions as to possikle biologi-
cal functions of substarces with rnotural vancdlum contents
/57. ({HEINTZE, H. 213, 125, 1935, in a discussion of the pay-

siological activity oi the bhlood of ascitic patieants contain-

ioy vanadiua, also reached tiae cconclusion that vanadiua chro-
nozen ia all probability does not have a function similar to
tuat of hemin, but rather should bz considered an H-donor).
In conscquence of the {oct that osniun tetroxyde (in the oxi=-
dntion of the bi-acridine derivatce), in addition to ivs maxk-
ca catalytic properti s, also causes an increase in lunines-
cence intensity, a aunbeyr of active ferric oxides werce coxam-
ined for possible cataiytic cifocts on thie luminescence of
cmino-phthalic hydracsice and bi-aeridilic nitrate. ( should
l.ke to state my indcbicauness te 2r. 4. TRIIBS of the Tech-
nical University at ltunich, for supplying cobalt and porphyr-
ic vanadiul: comgivyes aad to Prof. FRICHE, Direcior oi the
Institutce for Anorganic Chcmistry at the Technical University
at Stuuttgart, for furnishing various active ferric oxides ior
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these tests). Despite strong gencral catalytic propertics
o1 these ferric oxides, no speciiic luminescence catalys:
could be noted, which should be intespreted us a sign JIo.
their aisolute lack in peroxydatic cualities. On the other
hand, this behavior offers an explanation for the totally
¢iffercent reaction of amino-pithalic hydrazide voward oxyszen
(i.iso ia the nascent state ana in the activated form offecred
Ly werorydase and hemin). Tihe scensitivity of amino-pathalic
aycrawide to any active fowvin 2f oxygen {even wvhen not sup-
piicd in tae form of hydrogen peroxyde) is shown by the

s .rting oi luminescence in an alkaline soiution of Lumino:
(in low concentration) upon passagc of supersonic waves. The
characteristic luminescent patterus formed during the pass-
cye of such waves will ccasc immeciatcely upon interruption
of tine latter, i.e. they are not couscd by the hydrogen pei-
oxyde itself., These tests were carried out in the Institute
for Zlectrochemical Physics (Director Prof. GRUBZ), under tue
awsistance of Dr. G, SCHUIDT who will report on these tests
in another publication.

Zffcct of Substitution of the Benzol Ring
in Pathatic Hydrazide

Since the amino group causing the strong luminescence
in Luminol is chemically characterized by easy oxidizability,
& number oi phthalic hydrazides were manufactured which con-
toined o similarly easily oxidizable group in place of the
amino group. Importance of oxidizability in the substituted
group (in certain instances) is demonstrated by the fact taat
the hydrazino-phthalic hydrazide cerived from the amino-phih-
alic hydrazide yields a stronger luninescence (with 5202) taan
amino-phthalic hydrazide proper., It should be noted, however,
that only a negligible increase in luminescence is caused by
the adding of hemin. Ve conciude irom observations that a
diazonium salt of amino-phthalic hydrazide must nave partice-
ularly high oxidation sensitivity. This compound (witi Hg0s)
produces a luminescence of such brilliance as Las not vet
been reached by any other substance and is coaparable only
to the best type of luminescence obtained from Luminol, util-
izing hemin. Iemin addition to this diazonium salt alsoe has
no influence on the luminescence, which is only of ssort dur-
ation. !

A conspicuous fact i3 shown by di-amino-phthalic hy-
drazide (even when used not in its purc form but in compound
containing considerable quantities of this substance): des- :
pite easy oxidizability it will yield not nearly so0 intensive
a luninosity as nonv-amino-phthalic hydrazide. Only in its
relatively high sensitivity even in highly diluted solu<tions
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does tiis compound show a similarity to the mono-~amino de-
rivate. Lunminescence is still very much weaker in the di-
Luino=jpyromellithic acid-di-nydrazide; this substance
SAelde hardly any luminescence and demonstrates -2 impor-
wanee of ire overall arrangement of a substance ... its chen-
~eunlincszoence., The effect of the substitution of an amino-

*oupP Lun lu.inol was shown by GLEU and PFANNSTIEL by manu-
”. Turing “-ﬁuchyl-s-amino-phthalic hydrazide which emitted
G108t as brizant a2 luminescnce as the methyl free base. An-
other compo“uu nanufacturced by myseif (the benzal compound
0f hydrazino-phthalic hydrazide), however, displayed notice-
aoly reduced luminosity; a certain part of this luminescence
is even caused by components of the free hydrazine compound
rLeulting Zrom dissociation of the latter.

Since aniline shows a certain similarity (in regard
oxiciszhility) to phenol, 3-oxi-phthalic hydo.zide was
so manuractured and tested. In this case, too, ...roduce~
cin of ne oxi-group resulted in stronger luminescence as
anared to phthalic hydrazide which, however, does not
cach the degree oi intensity obscrvable in Luminol. 3,6~
toxi~puithalic hydrazide has shown cven lower luminous prop-
*tles despite its high oxidizability rate as a hydroquinine
VriVate: in alkaline solution it discolors rapidly uvpon
contact with air. Luminescence emitted by all these con-
woundz has a bluish hue, similar to that of Luminol. A com--
narison o: tiae color emitted by all the various hydra21des
examined {in. so far as color could be determined at all in
the case of very faint emission) showed that only one com-
nound emitted luminescence of a somewhat different color:
the quincizaline-2,3-di-carboxylic acid hydrazide which shows
luminescence of a more greenish-yellow color. Accurate ob-
servation is impeded by the low solubility of alkali salts
winich, in addition, will produce solutions of a brownish-red
color.

e
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Zlydrazides cf polyecyeclic ring systems (/37 anthra-
cuinone~2,3- dl-carboxylic acid hydra71de was manufactured
and testea as a sample of this group) show a dintinctly low-
er degree of luminescence, as compared to phthalic acid hy-
drazide. The fact that the saturated character of the azine
ring will have no detrimental effects on the reaction proper
is evidenced by the luminescence of succinic acid (not ob-
tained in pure form). This example also shows that no fur-
thrs ring need e attached to the azine ring in order to
P~ .2 luminescence. This means that luminescence will
have to be expected for oxidation of di-methyl-maleinic acid
aydrazide; this expectation has been proven corrcct by our
tcsts. Luminescence was also displayed by a quadruple ring
of di-methyl-malonic acid hydrazide. TFor a completion of
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thils group ol tests we shou like to list pyridine-2,3-di-
carboxylic acid hydrazide, with an iatensity in the order ol
macaitude of phthalic acid hydrazide., (The following was
ias  od during proof readiny of tais nrticle:) K. GLIU and
Y. LW SIDNAGEL (this journal, (2) 145,72 (1937)) have neaa-
Vaile n.audiactured quinolinic acid hydruzide (and relaued
coapounds) witheuat having been able to observe luminescence.
<daaticy of the conmpound is established by its melting poios,
alibouc!: no exact analysis of this compound could be ob%iain-
ed.

A1) theso compounds (manuiacturing directions for
wai~’ are given - where requircud -- in the caapter describ-
b .5t v cedures) without excention show lwaingsceace dur—
i, alialine oxidation. In view of the theory of lumines-
cence vropounded by #H. O, ALDRCECHT it beecame ol particular
intercst to examine whether luminescence would be observable
in hydrozides where substitutions had been made in tae ni-
trogen of the azine ring. :

Renctlion Diagram ccording to Albrecht

(o] ) QI : 0
NI, % .\I’I[. é NI, !}
Ve S\ NN .
SIS
i “H —_—r \
~ X

NII,
{
(,\T/coou NI
+ .
NU
NNC00 K
o 0
NI, ‘g: Ny, ;‘
- N XH a k\/“\wu N

)r.ouchun - .
o L\ L\ Lo+
N NH ~ (M;! N

/L~gend:/ a) Luminescence.

This question has, meanwhile, also been examined by
K. GLEU and PFANNSTIZL resulting in their observation of
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cvsenee ¢f luminescence in S-methyl-nmino-phthalic acid hy-
Grazide waich is further methylized at a thus far unknown
position in the azine ring. These authers have, consequent—
ly, arrived at the conclusion that the occurrence of lumi. =-
cence presupposes that no substitution has taken place in
the (radical) hydrazine residual part. I had also been in-
vestigating this question for quite a time and had been hop-
iaz to arrive at a clear and final decision through my tests
conducted on other derivates. Although such a decisive
statement is not yet possible I will, at this point, report
on my tosts since, thus far, conclusions reached on the bas-
is of my test results are contrary to those reached by GLET
ocnd PRANISTIZL and final clarification of this issue may
2ave a cortain bearing on research conducted in the area of
creniluniinescence.

Tirough double decomposition of the easily manufac-
turecd si‘v»r salt of (nltro-) phtialic hydrazide by means of
beonzyl chloride I obtained benzyl derivates of the former
comvound. In this rcaction the benzyl group has entered _ .=
to the molecule in an etier type vond (L), as evidenced by
the overall chemical characteristics. (This bond will dis-
sociate in concentrated hydrochloric acid: benzyl chlorid
will pass out when this solution is boiled). The O-methyl
derivate of 3athalic acid hydrazide had previously been manu-
factured by ¥. M. ROVE and A. T. PuiTERS /7/ also using the
approach via the silver salts. Tiac ctiaer type nature of
the benzyi group bond in the phthalic acid hydrazide is fur-
ther illuminated by the method of manufacturing the isomeric
compound wh:re benzyl is bonded to the nitrogen of the hydra-
zine group. The latter compound is obtained by means of re-
action of the phthalic acid anhydiride with benzyl hydrazinc

(1),

0 C ,
i i
& 0
NATN\NH - NN |
L/‘\ X and | A0
( - - W sbds
1 o—cm.cum, n ¢

The manner of notation used here is not intended to
be indicative of possibly existing enol forms of this com-
pound).

Tiac O-benzyl compound proved to possess adequate lum-
inous qualities during oxidation, but even the N-benzyl type
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compound showed distinctive light cmission when oxidized.
Very siwmilar phenomena were found in the derivatives of
nitro-nhithalic acid hydrazide, except that this substance
showed cven stronger luminescence after reduction to the
amino-group. The very last example, however, leads to doukis
in so i.r as there is a possibility (during catalytic and
Sn-hydrociloric acid reduction) of craces of the benzyl groud
bonded to the nitro_en having been spiit off, which fact is
absolutely rcconcilable with the reaction capabilities of
the benzyl group. Lven more caution is indicated in the
case of the O-beanzyl compounds: incomplete double decompo-
sition of the silver salts may already account for the »nre-
sence oi traccs of phthalic hydrazide, despite the use of
alkaline solution (in which ornly the non-substituted phtha-

lic hydrazide would be well solublic) for the rinsing of the

seaction products. I used bonzyl aydrazine as the basic
nroduct for tiie manufacture of N-benuzyl-phthalic hydrazide;
renoval of hydrazine was possible only through repeated dis-
tillation. 1In view of the ceutremec scnsitivity of the lunmi-
nescence reaction evea repeated recrystallization of the
aaly crystailizing Nebonzyl pathallce hydyazide must be con-
sidered insufficient to meet the degree of purity recuired
(in particular since phthalic hydrazide offers much nore
difficulty in regard to solubility). Even when extreme pur-
ity may have been attained in N-benzyl-phthalic hydrazide,
luminescence resulting from oxidation would remain a proba-
bility if we bear in mind the ease with which the benzyl
rest (attacihed to the nitrogen atom) will dissociate; VEG-
LER and . FRANK /7a7 have been able to demonstrate this in

various tertiary Yenzyl amines through oxidation with nitrous
acid.

For these reasons I have attempted to produce hydra-~
zides with such substitutions that at no pluce Quring syn-
thesis there could have been a possibility of hydrazine en—
tering into the compound or any such easily freed residual
groups (e.g. benzyl) being present. I have, for example,
tried to obtain nitro-pihthalic acid-vhenyl hydrazide by using
another approzcihh than the one taken by GLEU and PFAHNNSTIEL
/To7 (who very probably had already manufactured this sub-
stance); chemical constitution of this compound has, how-
ever, not yet been formulated. Through direct double decomp:
position of nitro-phthalic-acid with phenyl hydrzczine at 210
Celsius I obtained derivates which were soluble in alkaline
solution. These derivates, in other words, constituted
either an acid hydrzide (1 and la) or the hydrazides desired
(2 and 2a), but never the phthalimide type shown by formula
3. After reduction with zinc in glacial acetic acid (meth-
anecarboxylic acid) -+ hydrocaloric acid, however, derivates
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were cbiained waich proved practically unsoluble in o l:z-
~ine solutions; we may suppose that a composition oi he
two forms 2 and 2a has been formed.

0 (i) 0
* COOK 1% 6 ¥ |
P a Y

NO '
!
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These compounds also show distinet luminescence dur-
ing oxidation with hydrogen or hemin., Luminosity in a sam-
s.& is, however, reduced to a fraction of its original value
whern tThe substance is purificed repectodly by means of precip-
itation (with acid) from a base diluted with alcohol-water
solution. It is, moreover, possible that the two isomeric
forms 2 and 22 show basic diiferences in their luminesceince
characteristics. The probuble presence of two isomeric forms
is further indicated by the very variable and not ciearly
defined umelting point of 216° to 270° Ceisius. GLEU showed
a melting point of 220° Celsius for his hydrazide (obtained
by another metiod) and BOGEIERT £§7 283° for a hydrazide ob-
tained by 2 third method. Scparation into two different pure
aerivates has not been possible. The tests do, however, from
a basis for the assumption that certain phthalic hydrazides
substituted at the nitrogen atom may show chemiluminescence.
Znother attempt will be made to solve tae questions inherent
in this probiem, which will be based on larger guantities of
test materials and will use different reaction approaches and
methods. This publication will not consider the problem of
luminescence in open hydrazides investigated previously by
WiTle (e.g. di-o-amino-benzoic acid hydrazide), although i
have been able to observe faint luminescence in these com-
pounds, also. In view of the e¢xtreme sensitivity to possib-
ly present traces of nitro-or- amino~phthalic acid and their
lhydrazides this is another case where only a very profound
experimental investigation will yield final and decisive re-
sults.
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) Addendum: I have meanwaile also tried the method
given by ECGELRT for the manufacture of amino-phthalic acid
phenyle hydrazide. By heating S—-amino-phthalimide for sev—
eral nouwrs with phenyle aydrazine {(to 210° C) I obtained a
veilow product. It was possible to rcecrystallize this sub-
stance from <’luted alcohol but even after repeated re-c
stallization it did not show a sharply defined melting nc..t

(283°C), as given by BCGERT. I did not succeed in purifying
Aoty 3 o

ciils substance so as to obtain a product with uniform chaxr-
acteristices. ¢ is conspicuous that the various mother 1li-
quors, as well as the final product (with hydrogen peroxyde
and addition of hemin) produced distinctly observable lumi-
nescence ifor a short time.

The table given in the following is intended to pro-
vide a survey of the degrece of dilution at which varicus
nydrazides will still show luminescence waen oxidized with
Ho05 and catalyzed with peroxydase or hemin, The concentra-
tions shown do not represent the lowest degree of dilution
obivainable since observations were carried out with normal
fatigue conditions preovailing in the observors' eyes. IHigh
sensitivity is conspicuous in Luminol which, under the test
methods usced, reaches that of bi-acridylium salt. Identical
to obscrvations made for this salt slight luminescence was
noted in Luminol (in strong alkaline solution) upon slight
heating. :

. .
Survey of Chemiluminescence in Soime Hydrazides

Compound Maximal dilution at
witich luminescence -was
still observable

Pienazine No .uaission

Phthalazine " "

Phthalazone " " o

Phthalic hydrazide 2 x 10-6 g/ccm

4-bromo pihthalic hydrazide 5x 10-7 v (grams/
+  cubic centimeter)

Pyridine-~-2,3-dicarboxylic

zcid hydrazide 5 x 10-6 v

D: :thylemaleinic acid hydrazide 6 x 10-6 "

Diethyl-malonic acid hydrazide 4 % 10-6 v ‘

3-amino phthalic acid hydrazide 1 x 10-10 «  (£=35°C)
2 x 10-7 ¢ (still

very bright)
/continued/
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ilydrazino-phtihalic acid hydrazide 3 x 10-7 v
S,5~diamino-phthalic acid hycdra-

zide” 2 x 10=9 ¢
3-oxy-phthalic acid aydrazide 2 x 10-9 (brighter

A than diamino compounds)
S,b-dloxy pathalic acid hydrazide 2 x 10~6 g/cem
N,N'-dibenzyl-phthalic acid ay-

drazide No emission
S=azmino-pathalic acid benzyl hy-

drazide 3 x 167+ g/cenm

Descrivtion of Tests

-

S-amino phthalic acid hydrazide (Luminol)

Manufacture was done in accordance with the method
giv .~ by 2, H. KUNDRESS /12/, oxcept that (for the purpose
ol .wizining the highest possible c°”rce of purity) reduc-
tion of the nitro giroup was not ef ccued by means of hyd:ro
gen sulphide, since the lalier agent Irequently 1ntroduces
;“*)qu~; Traces which are difficult to remove. Instead,
Qycrogengtion was effiected by means of Pd-animal charcoal in
“-ual-qc so’uulon. Subsequent reduction proves easy and
»roduces o total yield.

S-hydrazino-phthalic acid hydrazide

Diazotization oi J-nmino phthalic acid hydrazide. 4.
¢ of Lumi ol will be dissoived in ciluted warm soda 1lye
(Sllghu excess) then 1.9 4 of sodiun nitrite are added and
the resulting solution is CuUthUbly pourad into excessive
10% hja“ochlorlc acic¢ (at -2°C), under constant stirring.

If diazotization is pcr“ornﬁa slowly, at the prescribed temp-
erature (may rise to +3°C) a p““;uctiy cizar slightly yellow=-
ish solution of the diazonium sait will be obtained. if the
Luminol-sodiwa nitrite solutlon is poured into the hydrochlo-
ric acid too gquickly or under inadequate stirring, darker
solutions will result which in most cases will contain small
parts od diazo-amino comnound. This diazo-solution is stalkl
over a longer period of time at 0° Celsius. DPoured into soda
iye, a nearly colorless solution wiil form (via darker inter-

mediary stages) which combine easily with phenols and naph-
thols.

The alkaline solution of this dizzonium salt emits
ligiit of extraordinary brilliance with hydrogen peroxyde,

- 11 -
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probably.surpassing even the luminescence intensity of Lunmi-
nol obtained by addition of hydrogen peroxyde and heain to

the latter. Diazo-luminescence is, however, only of short
duration.

duced inio the hydrochloric solution of the diazonium sall
at -8°C; this solution is combined (in small batches at a
time) with stannous chloride (30% excess). Tenperature in-
G crease over 0°C must be avoided in this »rocess., After ap-
ig proximately 2 hours a crystalline sediment will have forned,
o consisting oif the hydrochloride of the hydrazine formed in
i this process. Tor the purpnose of removing the stannous salt
! adhering to the compound tiae hydrochloride will be dissolveda
; in 1% hrydrochloric acid. The hydrazine aydrochloride will
be precipitated again by introducing hydrochloric acid at
sub-zero temperature. The yield in hydrazine hydrochloride
is nearly 100%. The light yelilow hydrazine is separated
form the hydrochloride by mcans of diluted lye solution.
Hydrazine, like Luminol is soluble in alkaline solution, ‘but
shows a far stronger luminous ceffcct than Luminol, upon ad-
dition of hydrogen peroxyde; addition of hemin as a catalyst
on the other hand, does not produce, as in the case of - ai-
nol, a marked increase in iuminescence intensity. No iuncrease
in this intensity could be effected. The uncombined base
will melt (with unclear melting point between 28C ana 300°
Celsius) under gas generation and decomposition.,

3

g

13 .

% Deduction to hydrazince. idydrochloric acid is intro-
!

¢

LY

Trom hydrazine hydrochloride and benzoic aldehyde,
with addition of the computed quantity of alkaline solution
(in alcohol) a benzal compound (melting point 310 to 312°C)
may be obtained. Luminescence in this compound is lower,
under any test conditions, than that of hydrazide or Luminol.

3.772 mg substance: 0.636 ccm N(21°C, 754 mm pressure)
Benzal compound Cjs5Hj50oNg computed N 20,00 Found N 19.43

Benzoic aldehyde is casily separated again by addi-
tion of alkaline solution.

3-oxyphthalic acid hydrazide. All hydrazides were
manufactureqd in the manner stated for Luminol, unless other-
wise noted.

3-oxyphthalic acid. This acid has been previously
manufactured on various occasions by saponification of 3~
methoxy phthalic acid £r§7 or by boiling of the diazonium
salt of 3-am.no phthalic acid /I4/. The latter method,
based on the easily obtainable 3-nitro phthalic acid, ap-
pears to offer the most expeditious approach. We have

L
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Irom isolutine the omino phthalic acid which would
d numerous difficultices, since accurate observa-

ion of 3-nitro phthalic acid in alkaline soluticn)
Las bcen »0s8sible. Reduction occurs very rapidly and com-
Dicteny wien usinzy Pd-animal-charcoal.

Dinczotization., The aliltaline solution of the amino
vauthallice aexnd was grven a strong aamixture of sulphuric acid
cnd was subjoeted to the diazotization process at +7°Celsius.
The diazonium salt is hardiy soluble in wnﬁer (in cold temn-
zatures) aad precipitates nearly comoletely (It offers a
convenient way for purlr-c¢blon of the amino phthalic acid.

Coution is iadicated: at 30 to EG°C combustion will occur
in tace dry state! The diczonium salt, after preclplt“tlon

2
-3
v

w*’l be aicsolved 1n sufficient quantity of water, under very.

rt neating., &4t a temperature of 30 to 40°C nitrogen gei-

"*t on will terminate aftier approximately 3 hour. This fact
sihould best be verified by using the co:olnablllty of dia~-
vonium galt with chromotrOﬁlc acid in alkaline solution. By

weans of the ehter extraction method o brown erystalline sub-
avhncu wil: e obtained, which had been recrystallized from
weazol with slight additions of alcohol and acetone. This
;id provea ©o have the uncleﬂrly defined melting point (as
~zviously found by REMSEN and STOXES /157), ly;ﬁ" between
0 and 1:2°Celsius. It is unsol uble in Eénzol chloroforn,
troleuvnm ether; well soluble in ether, alcono;, ethyl ace-
2e (aceiic ether), acetonc and water. The hvdrazine con-
~ined in the hydrazine suifate was rocrystallized from an
ctonc—alcohol solution (©:1) and showed a melting point
ith stronz decomposition at 300°Celsius. This hydrazide
snlays good solubility in alkaline solution and shows simi-
a. out much weaker luminescence a2s Luminol.

REREKY
() [ &1] l

l""‘”l:'i~
C 0!3'

3.089 §° substance : ).408 ccm N (21° Celsius, 754 mm pres-
sure

CgligOgNg Computed N = 15.73 Found N = 15.10(?)

This compound shows great obstinacy in its retention
of a small quantity of acid hydrazide. Since this small
tr ce was of no particular interest or importance (since no
increase of luminesceance could be effected) no further puri-
fication was attempted.

3.5-diamino phthalic acid hydrazide

2,5-dinitro phthalic acid was produced in accordance
with the method stated by &Dar and WIDMER /—67 nitration

- 13 -
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of o-toluylic acid to form tiie dinitro compound, szpeniii-
cation and subsequent oxidation of the methyl to ca}boxyl,
Ryhgians of dl%uted nitric zcid in the bomb tube. ZEDNIR and
YITIUER have pointed out that the previously used oxidation
temperature of 190° Celsius had inevitably 1éd to compiete
destruction of the bomb tubcs, due to complete oxidation oxr
formation of dinitro-benzoic acid. This fact I can verify
and supplement: when this acid was subjeccted to oxidation
(zccording to EDZIR and WITTIER'S instructions) in the VoA
autoclave, a reasonably good yield of dinitro phthalic acid
was obtained in one case but concurrent formation of dinitro
benzoic acid had taken place, as indicated by the high pres-
sure readings.

In 2 new attempt, using freshly manufactured dinitro
toluylic acid, only dinito benzoic acid could be obtzained,
despite an even further reduction of tne oxidation tempera-
ture and various changes made in rogasrd to other conditions. ,
Even at teomperatures of 150 to 160°Celsius the ratio of dini- i
tro bhenzoic acid produced was so large that hardly any dini- !
tro phtiaiic acid was obtaincd, asidce {rom the remaining
dinitro toiuylic acid whicih had not yet partieciited in the
reaction. The reason toluylic acid which had not yet par-
ticipated in the reaction. The rcason for the easy separa-
tion of CO, had, thereforc, to e sought in .nother facior
and was, tentatively, ascribed to the sulphuric acid acher-
ing to the crude acid frowm the nitration process. t was
subsequently verified that dinitro toluylic acid recr ul-.
lized from a watery alcohol soclution in the nitric acia oxi-
dation process immediately showed zn excellent yield in din-
itro phthalic acid; when purest dinitro toluylic zacid was
used no mentionable COg generation was observed, with oxida-
tion temperatures held below 170°Celsius. Oxidation based on
pure acid was thus performed with good results, at tempera-
tures of 136 to 165° Celsius and a duration of 5 to 6 hours.
The anhydride may be obtained from tire acid by using the well \
known method of boiling the subsiance with a 5-fold excess in !
acetic acid anhydride and precipitation with benzol. : J

Formation of hydrazide. 12 grams of anhydride will
be floated on approximately 15 ccm alcohol and will be mixed
(in small batches) with 2.55 (instead of 2.5) grams of hydra-
zine hydrate. Tahe alcohol will be slowly distilled off and
the remaining substance heated to nearly 200°C for appr. 3
hours. The obrown crystalline substance resulting from this
process will be dissolved in diluted alkaline solution and
filterced to remove a small portion of possibly remaining for-
eign matter. A small amount of acetic acid is added to the

- 14 -
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brown sSCii .on Whlohn wi

i1l result in the Cormation of brown ;
snecars., These latier will be brouzit <o an easily filterable :
szate oy beuv*“o for § hours on the water bath. Hydrochloxr-
ic agid is then added to tac filtered substance, resulting
in flngl* granulated crystalline precipitation. The result-
. g subst

axnce shows a melting noint of 300°C and decomposi-~
his Tempverature. A anpie treated with hot acetic
& melting point of °Ou to 207°C. The commound is
ao-uUTb in alialine solution, showing a browa coloy. Tie
sa.ae co*po ad precipitates with various mineér .1 acids, which
cruciudes sast formation., Trozted with benzoic aldehyde ..
yhggsg), no indication was found for 2 forming of a hexnzal
comnouna wnich may have orlgﬁn tod from the acid form (ZIX)
ou :hc 'comvrlc form (II). ©Solubility of the compound in
vater aves room for the suspicion tihat the acid Lydrazide
(23I1) h“b been obtained. Presence of the other type is ex-
cluded by t-'s compounds solubility in alkaline solution.

NO 7 N 9
[l \J
NO, | NO, |
o .
; VRSN N :
| ‘ N—NE, v :
Oo,N NP ¢ NO, : ;
¢ oo
1 I I 1 ; K
0 § L
O 0 ! i
| : :
e NH, Lo
111 \I/ ' 3
Y0, l ' ;
NN ‘ ;
cooH . P
2.68% ng substance: 0.31S cem K (24°Celsius, 754 mm pres- 3
surc) ;
C3H 05N, Computed for I or II N = 22.22 TFound N = 22.4 3
Cuil3075, Computed for III N = 20.74 g
Analysis justifies the assumption that pure dinitro :
pathalic aydrazide was obtained (form I). Solubility in hot §
water may Du exnlained by strong enolization 01 the hydrazide. 3
uydr;tlon. 2 grams of hydrazide were reduced in $
methanol, using Pd-~animal charcoal as a catalyst. Hydration
occurs very rapidly, using neacrly the exact quantity of hydro-
gen computed. A vhite product was obiained which showed good
solubility in alconol as well as in alkaline solution.
Slight luminescence was observed with hydrogen perox- @
yde as well as with chloride of lime, during the oxidation
- 15 =
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proces. -~ .is luminescence, however, showed nearly equal
di.cénsavy ¢ven in very strongly diluted solutions,

<130
S

[ &)

i3 substance: 0.739 ccm N (24°Celsius, 758 mn pres-

¢
~

re
Co -0

. 3%.¥: Computed N 25.73 Found ¥ 27.1(?)

It ipeed,3=dicarpoxylic acid hwydracide. siain
inoth

the Nouss ..onher irom dicarnonyiic acida. ~oluble in d
luted Lydrochloric acid and alkaline solution. Dissolve in
ammnonia, remove excess ammonia by neating, add diluted aydro-
chloric ucid to the point where solution shows sour charac-
ter and inmediately add 1/3 vol ethyl alcohol. White powder
1L . Sdver trituation. Heltiing point 209°C, Lulnose
is shown wiva hydrogen peroxyde, similar to the phthalic acid
hydrazice,

N

2
~A
-

-

3.2328 v substance: 0.724 cem N (23° Celsius, 754 mm pres-
sue

PRV Computed N = 25.76 found N = 25.35

2,%-auinoxaline-carboxylic acid hydrazide. GQuinoxa-
line dicarboxyiic acid was used as the base substance ia tThls
test and was manufactured according to HIRNBERG and XOENIG
£T77 from phenylene diamine and dioxy tartaric acid. The au-
hydride is obtained from this conpound (according to PHILIZS:
/%37) by using the 10-fold quantity of acetic acid anhydride.
i\

" The melting and decomposition point of 251°C was found to be

incorréct since this anhydride will already decompose at
242°C and complete melting will only take place at 276°C.

i@ anhydride dissolved readily in cold water under regenera-
tion of acid. The hydrazide was extracted from the anaydride
in alccholic solution with addition of hydrazine and subse-

"quent heating to 200°C for two hours. It will dissolve in

lye solution with a violet reddish color. The sodium salt
will be precipitated by means of concentrated soda lye. The
{ree hydrazide is precipitated (for purification purposes)
from the boiling, sligitly alkaline solution with hydrochlor-
ic acid. After repeated purification a light yellow crystal-
line powder was obtained which did not melt at tempe.acures
below 330°C. Luminescence could be observed after addition
of soda lye or chloride of lime, showing a more yellow-green-
ish hue than the other pnathalic aydrazide derivates tested.
Apparently this compound still contains open sour hydrazide
as indicated by the analysis which showed only 25.24% N, in-
stead of 25.17% computed (while sour hydrazine would show
24.3% N). '

- 16 -~
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2 Y=Gioxy wathalic ccid hvdrawzide, The recquired

LS - o 5 g N R - -

LLOXYy Patiasle aclia is manurac ccording o the n.thod

orven by THIELE and GUENTHILX /T97. fTuc casiest way of pur-

2
%
ured o
~
Lt

ifice.ion is offered by re-crystallization from acetone. The
reaction pain is shown by the following equation:

0 o+, ou
AN ' A_ex PN
AN SN ON —CO0T
¢ 1R 2HON —> . o, | ool
N 7 —CN _—COOH
| |
0 o1t b
0
ol |
AN
S \1 NI
AN

The following apwproaca may be uscd to produce *the de-
zired hydrazide: 4 g of the acid will be combined wi.a a
small quantity of alcohol and 4.6 g of hydrazine sulphate
ana 4 g of sodium acetate, dissolved in 30 to 60 ccm of water
Wwill e added to the previous solution. All liquid will be
v.porized (under constant stirring) until a completely dry
neoduet is obtained. Phe latter is again dissolved in watex
ainda tie drying vrocess cautiously redeated over an oven flame.
Tao resulting powder will be heatea in an oil bath at 165°C
for 4 to 5 hours. The reaction pioduct is then boiled twice
with diluted aydroecihloric acid and filtered. The substance
cecained by the filter will dissolve readily ia diluted alka-
linec soiution, showing 2 light brown color. An even oeiter
anscoaca yieldiag this hydrazine leads via the dioxy-phthalic
acid anaydride which will form if the basic acid is boiled
~Jor a suort time with the 15-fold quantity of acetic acid an-
Lydride. The desired anhydride will crystallize in the form
ol aeedics during the cooling process and will snow a nmelt-
12y poiut of 1583°C. VWhen this anaydride is hunted with an
creess (30%) of hydrazine hydrate and a small amount of al-
~ouul, tien evaporated until dry state is reached and heat-
e, for 3 morec hours, to 2253°C, the nydrazine will be obtain-
¢ i usable quantity and in a purer form than that offered
By the first quoted manner of production. Purification is
eideected by dissolving in alkaline solution (1L g of hydra-
zide in 30 ccm of 1% sodium lye), diluted with alcohol to 5
times the original volume and soured (under stirring) with
acetic acid. Hydrazine will prccipitate in crystalline form

- 17 -
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after a shortc period. The needies are of a very light yel-
low coelor and will not melt at temperatures below 340°C. The
hQyarazide will dissolve in alkaline solution with magnifi-
cent fluorescence, similar to that of Fluoresceine (re d-ycl—
low greenisii). Only slight luainescence is produced by ad~
dition of hydrogen peroxyde wnich is slightly increasced by
addition of chlo:rine of lime solution,

4.770 mg substance: 38.540 mg COp; 1.310 mg Es0
3.100 wy zubstaance: % °Cel
pressure) :
CgiigO4Ny Computed: C=48.48(%) H=3.09(%) N=14.44(%)
Found: C=48.59 Li=3.11 N=14.7

Diamino-pyro mellithic acid ihiydrazide. The compournd
was produced in the manner indicated by the formulae given
in the foillowirg. Detailea infoxrmation concerning working
pProcedures ' wili, in this publication, only be given in such
cases wiiich indicate a departurce irom procedures stated in
the respcciive reference literature.

Lcetyl trimethylbenzene. 240 g of trimethylbenzcone
produced by Schering-Kanlbaum will be mixed with 300 g
pulverized alumznum chloride and 13 uu ccm of carbon disul-
phide. 170 g (theoretically 158 g) of acetyl chloride are
added (in small quantities at a time), under frequent shak-
ing of the mixture. The main reaction, which shoulid be per-
mitted to take place at room temperature, will be completed
after approximately 20 minutes. The substance should subse-
quently be heated in a water bath and the reaction compound
be kept at tae boiling point for approximate % hour. VYielad:
209 mg ketone with a boiling point of 128 <wo 132 T7cl 14 nm,

- by W

Durylic acid. Oxidation is effected readily with thae
rethod stated by MILLS /—17' For purification of the result-
ing acid I have used the method of recrystallization from
acetone which yielded 53% of pure acid. The remainder con-~
sists of 2 mixture of isomeiic acids, in consequence of the
use of the Zfactory produced trimethylibenzene.




LT Ner, oncout cxr,.!/\-cu, ) cone  CHLrN-CHL 21)
A =
el e Ueoei, T e\ _-coon
&) DPseudokumol . :
o NO, ) . *NO, 2)
Cli\ o~ CT, Clla_A_ i, COOI coont
T e Y e Y
o1, COOH  City”N~NCOOIL  COOLE N NcooN
N0, . NO, .
5 Dinitro-durylsiiure ¢) Dinitro-pyromeliithsiiure
_ o ' o
d \?z H ' & Nﬂzg‘
2Tl IN/\/\/\\*[ Snenel N~ \‘ \/\}‘IH
N NIl HN NH
N Nt *
; f/(; \ﬁ/\: v
(u) NO, 3 g NH, 5

bua'7 2) trimethylbenzene; b) dinitro
"~/*,c “acid; ¢) dinitro pyromellithic acid.

,.4

izro durylic acid. Nitration was effected without
oLy sxfn iicant alterations in accordance witn the method
given L “y ST /—'7 Contrary to statements found in reference
Literature, re-crystallization is casily possible from ho%

acetone and produces a nicely erstallized compound with a
i2elting point of 203 to 205°C.

3!
-

Yae only point that should be kept in mind during this
pate Ty crystalllza.¢on process is to observe proper air drying of
viae dianitro dusylic acid used for this purpose. Also it
saould be rememiered that the acetone in the crystailization
1iguid siould evaporate slowly {(at 2 maximal temperature ol
"“C), otherwise oily smecar type substances will inevitably
be the result, Once the compound has been purified, further
re=crystallization from acctone may be accelierated by cau-
tious admixturc o patrolcum ether (boiling point 70 to 110°(Q)
in cold temperatures,

Dinitro nyromellithic acid. After oxidation by per-
wmanganate, a continuous extraction process by means oi ether
should e used foxr obtaining a high yicla; +this will be fa-
cilitated by t..c good solubility of this acid in water. I-
dentical to NEX's results, no clearly defined melting point
was obtained: decomposition took placc between 209 and 225°
Celsius, The acid showed very good solubility in water,
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:%cohql i;d agctono, not ip penwel,  After repeated re-cry-
svallization fuoom acctonc-wenzol - {(1: 10) I obitained a2 sub-
§tgnco w%?f slarply defined melting noint and deconposicion
botween 237 and 228%Celsius. 4n acid anhydride could not be
Produced since tie acid would decompose, during boiling wita
acetic acid aahydride, under formation:of nityric oxides.

2o tion I aydraside.  Manufacture ol the aydrazice
in the uiuas .. .aslr produced a water solutie compound wilc.a
could only we¢ owcained through extromely slow extraction fron
ether (in which is latter it is solubic only under diZficully).
T.o.. compound will dissolve in alkaliine solution and will show
a vioiet color. It was possiple to re-crystallize this com-
nound ~om an alcoholic solution under great loss of s:DSTance;
the reésu.e of this procedure was formed DYy a yelliow powaer.
2.101 mg substance: 0.294 cem N (22°C, 783 mm pressure)
. Computed: ¥=25.0 (%) Found: N=25.4(%)

o
C10%:06% d
Slight luminescence was observed after ad~ition of
hvydrogen-peroxyde; a sligatly higaer intensity was produced
by addit..n of chlorine of lime solution. Melting point:
over 260 C, decomposition after 230°C.

Reduction tests witi diamine. A yellow compound was
obtained by usc of stcannous hydrocnloric acid. This compound
was re-crystallized from acetone. Vhen the melting process
was observed (afier two montihs) under the microscope, rapida
melting was noted at 42°C, sudden re-crystallization occured
a2t 88 to 89°C (producing a new crystalline compound) and no
further melting could be rccorded until 250°C. No further
tests were conducted due to unavailability of material and

in view of the fact that the compound had shown only weak
luminescence during oxidation.

Substituted Pathalic Hydrazides and &mino-
patihalic Hydrazides

Silver salt of phibalic hydrazide. The pctassium
salt of pnthalic nyarazide /25/ is dissolved in water and
{(under vigorous stirring) combined with the calculated quan-
tity of silver nitrate which causes precipitation of the sil-
ver salt in a white form.

co
ZNNNH
4a)Denzyl-phthal- ‘
hydrazid () N o ~\2Y
oCH,C.I;

/Tegend following page/
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/"““v SRR 7 < Sehayl=nitucliic aydeazide (I).

Prd LAl v s v
5.8 ¢ ol dyy, very

L]
.

. = Y acly ground silver salt wiil e
comdinged witah < g of benz

cdlo"luc znd heated to 130°C Ffor

t,
l—'-

J

%

< agurs.  isessive benzyl chloride will be renmoved by ncans
Lol . Voo wrecipitaticn will bo extracted several timad
S wOrroy o aftoer concontration to avoroniioualy holl
ona o aootuone eglution is oaniuwooo o ol LD
"~ frmm it e dvemakZlTR00 Ln The fora of white fic. . oo WiILl
S.OMLY tolic nizce., After re-cry°1¢4*¢4atlon with acetone-
Walur {l:1L, the substance will show o melting voint of 156°C;
2t 18 not scluble in lye. (& smalil quantity of a compound
with & mRY"<»> noint of 220°C + was obtained as a bynrs uoi).
Satmeem o wwaicanee: 0,334 com N (E8°C, 784 nm pressy 2)
G-zl alsis Computed N=1l.:11 Tound N=11.42

Sivasorh the commouna is not soluble in diluted sod-

L AYe woLdkion it dissolves (du. i oTizht neatlng) in hy-
Lrockicrizs aciu of medium concentravion, i.e., it has a
snight alkalinc character. Bonzyl chloride is formed during
acating wich cencentrated hydrochiloric acid which shows the
Cenzyl groon o be present in the molecule in a separable

-l

Zomm. J“o-anged heating oif the compound beyond its meliting
2oint neither leads to its dystruﬂt;on nor to a transiorma-
tioa of the hydrazide into its isonmeric form,

¥ono- and dibenzyl hydrazine (syn.) A mixture of 353
% DONZOoLC aldchyag and 50 ccm methyl alceohol is added to 25
¢ aydrazine nydrate and 20 ccen mat‘yl alcohol, under constant
stirring and cooling witih ice. Tie solution W1ll remain near-
1y coloriess whichh fact indicates thzt only a small quantity
of azine has been formed.

Tae compound taus ontained will be subRjected immedi-
ztely to aydraticn by means of Pd-animal-charcoal (0.4 g of
2d for 9 g of canimal chaxrcoul), under 4 atmospieres of pres-
sure. Reduction takes pleoces rather slowly and incompletely.
LLter approximately 14 hours nearly the computed quantity of
aydrogen will have been abworbed. The filtered solution will
then be subjccted to extensive steam (water vapor) distilla-
tion (with hydirochloric acid); the resulting flaky crystai-
line substance may finally be exhausced in cold tenperaturecs.
The ccmpound thus obltained, after Ifinal re-crystailization
from hydrochloric alcoiiol dllu ced with water, showed a melt-
ing point of 227 to 248°Celsius., It thus represents the
gicnloro-hydrate of symmetrical di-benzyl hydrazine wihich had




pPreviously been produced Ly auother moethod.

rah

<2C mother solution obt
will be mixed with alkaline so

:aer (in an extraction apsavat
sesult Irom this process, show

ained in the aforecited manner
iution, extracted by umcans of
e )
ing

{

and ben: - hydrazine will
a “1\'110 -n-AA _JO.L‘Lt : Of 1:.:)0

Lo anaodic hydyvonzide obiaoined showed good sclv~ T Ly
See LoUe LLoolloTru o in otne pertinent literaturs. oo
¢ oW L dlocnnyl-lydrazine was 14 g, in benwyl-hyérazine
15 g. The wono-nydrochloride of benuyl-hvdrazine was obtzin-
¢l by feediny hydrochioric “eld vapors into an ether solution
oi hydrazine. The melting point was 112°C. in case of =z
large exc - =g in hydrochloric acid in benzol solut;on a:o& ar
coLovtr oo 0 onzd which probably represents the di-
Chivlous 4ac Sa0WS 2 melting point (wot aceurLcely ug-_“b“)
of 140°C.

(')
O
@)Benzyl-phthal- ‘/\‘/\-\'H .
hydrazid (I[) \/'\/Nw'CH,C‘II,
¢
o

/Legend:/ a) Benzyl-pithalic hydrazide (II),

7 ., of phthalic acid anhydride and 6 g benzyl aydra-
zine arc neated in 30 to 35 cem ol abksolute etayl alcokol
until complete soluticn is cifceted;  the alcohol is dis=-
tilled off and the remaining white crystalline substance is
heated to 21E°C for 3/4 of an nour. The melt (solidifying
during cooling) will be re- brYSLaLlL&OQ z"om alcohol. T7Ti:
product will show a melting point of 204°C. Strong depres-—

sion will occur with phthalic zcid. The compound is insolu-
bile in water, as well as in concentrated hydrochloric acid,
counirary t©o its previously described isomeric forms. It is,
however, easily soluble in diluted alkaline solution, during
slight bheating. From this solution it will be precipitated,
in unchanged ;orm, by means of acid. &s in the case of ts
is elaleh ric forms, +; hour of hcating the compound beyond its
nelting point resulted neithicy in its decomposition nor trans-
formation into one of its wossible isomeric forms. Lven dur-
ing extencod boiling of the alkaline solution no noteworthy
degree of saponification will occur; the latter faci excludes
nresence of the imide form.

e
b
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nosubnstance: 0,271 com N O (337Celsius, 764 mn pres-—

11.05

3 g of phth-

.

i
¢, co MD*J a ulbn 4;3 o o dlivenzyl-hydra-

i C in a smull cpen round-
5 ance, alier re-crystallli-
e soiution, will show a aeitiag point

" in tioe form of regulariy '

le with aifficulty in ua-
in

Coiis Conputed ~=3.19 found N=3.35

lie acid-dibenzyvi-hydrazdic II. 3 g of benzyl-
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ing traces of nitro-hthalic hiydrazide. Despite the insolubil-
ity of this compound in alkaline solution, a suspension in
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