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STUDIZS ON TS FOR™ATION OF 4-AIOTRIAZOLZ DWRIVATIVES
FROM ACYL HYDRAZINES

By

James Artmr Garrison

In the course of study of high nitrogen eompoundis it was of interest
to prepare a series of 3,5-dialkyledeaminoe-l,2,4-triasoless A search of
the literature disclosed the facts that no one psrson had prepared a con-
timious series of these sompounds and that no single method had been
applied to their synthesis. It was, therefore, desimble to find a
shorter and a simpler method of preparation. This thesis end the experi-
ments discussed herein are the remlts of investipations toward this
goal,

A convenient method of preparation of 3,5«dialkyled-amino-1,2,4-
triageles has been found. When the alkyl groups are below three carbhon
atoms, 1t is possible to prepare the triascles from the free fatiy acid
and hydrasine hydrate solution in an ordinary distillation apparatus.
Higher molecular weight aminotriesoles can be prepared by heating the
diacyl hydrasine and hydrazine hydrate in a sealed tubes In Table I are
compared the ylelds of 3,6-dialkyled-amineel,2,4~triasoles obtained by
the dletillation msthod mnd the intereaction of the diacyl hydrasines and
aqueous hydrasine hydrate in sealed tubes.

A mechanism for the formation of aminotriazoles has been proposed.
The mechaniem involves (1) formation of a hydrazinium salt, (2) the de-
hydration of the hydrazinium salt to form the monoacyl hydragine,

(3) decomposition of the monoacyl hydrasine to form a diacyl hydrazine

-1-



and liberate hydraszine, (4) rearrangemsnt of the diacyl hydrazine to
the "lactim" form and reaction of the lactim form and hydrazine in one
or more of three waysy direct formation of the aminotriazole; formation
of a dihydrotetragine which rearranges to the aminotriazole; or formae
tion of an acyl hydrazidine followed by formation of the aminotriazole
or of a dihydrotetmzine which subsequently rearranges to the amino-
triasole.
TABLE I

FORATION OF 3,5«DIALKYLm4=A’MI"0w1,2,4=T RTAZOLYS

o
N-1TH,
% Yield . _
Pretillatlon Sealed Tube
R Technique Technige
CH3 75 -
CoHg 68 64
0337( n) 48 59
c3n7(1co) 0 62
Cole 10 68
2=
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INTRODTCTION



INTRODUCT ION

In the course of study of high nitrogen eompounds it was of
firterest to prepare a series of 3,5«dialkyledeaminoel,2,4<triagoles.
A search of the literature disolosed the facts that no one person had
prepared & oontinuous series of these compounds and that no single
method had been applied to their gynthesis. The most general reaction
was the condensation of two molecules of a monoacyl hydrasine to give
the amino tridsoles and water (Reaction 1) This reaction was used by

Pellissari (6), Stoll€ (9) (10), amd Silberred (13). However, this

HyMVH
R-<m (;c-n — R.g =R § 20,50
WHY'Ig

Reaction 1.
method was undesirable because the preparation of the monoacyl hydra-
sines involved long periods of refluxinge. It was, therefore, desire
able to find a shorter and a simpler method of prevarsation. This
thesis and the experiments discussed herein are the results of investi-

rations toward this goal,

-1-



HISTORICAL



HIBTOICAL

The firet 4=-amino=1,2,4=trisgole derivative wvas deacribed by
Curtius end Lang (1) in 1828, Tt was prevared from ethyl diazoacetate

in aqueous alkali.

("aOH) T—c-comf
2 T‘?zcn--coocar{5

..VW

>O0H

-COOH =CH

\/“.N‘ —e e > \ -m{Z

lOO’I

Curtius, however, through faulty molecular weight determinations, ase
signed the empirical formla CzHgNg to the compounde Several y.oaxg

later Hantzsch and Silberrad (2) found that the salts of this eompound
oontained 1.5 moles of acid for each mole of base. This cast some doubt
on the molecular weights as determined by Curtins, 'pon redetermination
of the molecular weight, Mentzsch found the correct formila to he CaHaNys

to which he assigned the name Wedihydrotetrazine (Structure I).

K——!’H

¥ f{——-r/

(1)

e



Pinner (3) considered the possibility that compounds of this type

could be amino triazoles, but he did not attempt to prove their structure.
In 1906, Bulow (4) proposed the 4-aminowl,2,4-triazole structure (Struce
ture II) on the basis of the reactions with ‘ =diketonos and arometic

aldehydea.

(11)
The ocontroversy ooncerning the correot structure for these compounds
was settled in 1907, when Stollé’. who had been originally a virorous
supporter of the dihydrotetrazine structure (5), proved quite conclue
sively that the amino triasole ‘structure was correct (6)e The foun=

dation of his proof rested on the following series of reactions:

s
' .c<:1

1
=<,

———C=Cgllg

+ 8 HzN-NH 6H5-’ /N-N?{C6H5 2 Ceﬂam’i-mlz'HCI

&s 65
Peaction 2a
T— =CgHg N ~Cg
| - 0CTig
<NHCgHg ¢ (CHgC0)y0 —= - ¢ CH;CO0T
Cel
(3
c'ls 616
Reaction 2b



-’65
1 L
6
* A V! 5 e
Cl OCH3
N:(c
65

Reaction &8

The products of reaction 2b end reaction 3 wers identicals If a
structure analogous to strcture I were correct, reaction 3 would not
have taken place because there is no available hydrogen on the nitrogen
carrying the phenyl group. Tharefore, the 4-amino-l,2,4-triasole
structure (I7) was correcte.

The syntnesls of 4-amino-l1,2,4-triarole, the first member of the
series of 8,5-dialkyled=amino=l,2,4~triezoles discussed in this thesis,
has been desoribed in Orcanlic Syntheses (7)e The method described
involves, first, the preraraticn of monoforryl hydrazine by refluxing
ethyl formate and hydragine hyirate on a steam bath for 18 hourse The
monoacyl hydrazine was isolated end then heated to 180° C, for three

hourss The yield of the amino triazole wes about 80 percent.

n® e
oo 4 HN-TIL, HC\.IH-!TZTz + CprigOH

,2H5

A i
27 \/ —
LR {w-mfz + 2 B0

The $,6-dimethyl~4=amino=1,2,4=triagole has bean prepared by a
variety of methods. It was first obtained by Psllizzari (7) by heating

monoacstyl hydrazire for 7-8 hours at 1702 C. Another method

obfe



0 oCH,

3 cn e; I !
S N, —3 S, 42 N0

Hy

described in the same paper involved hesting diacetyl hydrazine at
180-190° C, to form 4-acetylamino-3,5-dimethylel,2,4«triazole. The amide
was hydrolysed with sulfuriec acid.

4
F——C=C"
//
2 CH8< V>c-cz{3 3
He) OEHLOC.T{a - HzO + CMSCOOH

S ‘CHS
1 . (H2304)
t\c/ -HLICOCHS

b

Dedichen (9) heated acetonitrile with hydrazine hydrate in a sealed

tube at 180° C. for 48 hours to obtain the triasole.

2 CHCN $ FoN<ITL,°H,0 ;

Silberrad (10) heated n-ecetylacetanilide and hydrazine hydrate st

260° C. for four hours and got a 7ood yield of the triszola.

wSe
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OCH == 6 =CHg
A 3 . 2 IN-TT, ——p ‘!‘ ¢ i
CH, Qi /!T-NHz -} 061151‘-‘}!2

3¢

3

Dedichen (9) also prepared $,5-diethyled-amino=l,2,4-triazole by
the method mentioned above using propionitrile in place of acetonitrile.

The 3,6=dien=propyl and di=isopropyl 4-aminotriazoles were prepared
by Stolle and his students (11) (12) by refluxing an alcohol solution
of the. sthyl ester of the appreopriaste acid and hydrazine hydrate for
three days on a steam bathe The product of this reactlion is the mono=-
acyl hydrazines The acyl hydragsine was then placed in a bomb and
heated to 270° ¢, The yleld of triagzole was not reported in either re-
action.

The 8,5=dipheonyled=amino-1,2,4«triazolo was prevared first by
Curtius and Dedichen (13), who houted benzonitrile with hydrazine
hydrate at 150° C. 1In 1897, Pinner (3) found that benzamidrazone on

standing gave off ammonia and cordensed to form the §,6=diphonylede

aminotriasole.
———C (.11
- j 6''s
2 CGHS< ‘ | S, # 2l
="l o
6l's

le also found that the ethyl benzimino ethar on standicg for eizht days
with hydresine hydrate formed the triazolee Prosumubly the first step
in this reaction i3 tho formation of the amidrazone with the liberation

of ethyl alcohole The amidrazone then urderroes the elimination of

wf-
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2 Ceﬂsc\oc + 2 Hz'ﬂ--WH2 —

<NH, 4 2 czu OH
28

“”’a

ammonia and condensation mentioned above. Silberrsd (14) prepared this
triazole in the best yleld reported by any of the investigators for any
of the compounds under discussion. Ile reported yields of 96 percent

by heating mnobomoyl hydrazine at 230° Co with enough hydragine hydrate

to prevent formation of the dibenszoyl hydrasine.

"'cEHS

2C «H 1
6"s NS, T A 4 20

el

More recently, Curtius and his co-workers (i5) (16) prerared the
S,6-di«igobutyl, di=isoamyl, and a di-isochexyl-4-aminotriasole. They
found that the triazoles cculd be prepared by heating the properly sube-
stituted malonylamidic acid with hydrazine at 150° C. for one day. In

1933, Oherhummer (17) used e

ONH
2 (cig)gom,cn Cn -(:0& > % NN, 8 200, ¢ 2H,0
'2"'“2 gfiyg(ie0)

method eimiler to that described by Pinnor to prepare 3,5-dimethyled=

aminoe~l,2,4«triagole., This was the first preparation of

NI,
2 HS@-NHz o !\/z;mrz b2 mpuenn,

by

5
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an aliphatic triaszole by this methode In the same year, Aspelund and
Migustson (18) heated ethyl acetate and hydrasine hydrate at 130° C.
for only four hours and obtained a good vield of the dimethyl amino

triasole.

8=



DISCUSSION



DISCUSSION

The simplest precedure for the preparation of 4-aminotriasele
derivatives involved simply heating a mixture of a lower fatty acid
and hydrazine hydrate solution, The water originally presemt in the
mixture and the nto:" fomd during the reaction were removed ooﬁtinu-
ously by distillation. The successive steps in the reaction involved
(1) formation of the hydmzinium salt, (2) dehydration of the hydrasine
fjum salt, (3) decomposition of the monoacyl hydragine, and (4) forma=
tion of the triasole. All the methods described in the historical
section involving acyl hydmainu require the isolation of these come
pounds as intermediates, a step which is not essential in all instances,

The distilletion method of preparation of the triazoles gave good
ylelds of the compounds in which the alkyl side chains were shorter
than three carbon atoms, When the carbon chain contained three carbon
atoms, or vhen the bensene ring replaced the alkyl side chain, the
yields dropped considerably. In attempts to prepare the dilsopropyl
and diphenyl aminotriagoles by this technique the diacyl hydrasine
was the prinecipal producte This sugrests the following mechanism

Step 1 Formation of the hydrasinium salt.

R<COOH ¢ HpN-lH, ———am R=C00™ *HgN-IH,

Step 2, Dehydration of the hydraginium salt to form

the monoacyl hydrazine.

- 4 Myam —— R--c’}o H,0
<' g \yga1m R

2

aJw






Step 3. Decomposition of the monoacyl hydragine to form

the diacyl hydrazine and liberate hydrazine.

v Vi °>
2 R ——p R =R ¢ H VNI
.<m1-zm .‘.\.'H-NH 2 2

2

Step 4. (a) The rearrangement of the diacyl hydrasine to
the "lagtin” form.

LD

This is supported by the fact that on treatment with
phosphorus pentachlorfde tne diacyl hydragine forms a
d1imino chloride.(€)e The reaction of the lactim form of
the diacyl hydrasine with hydrasine may follow one or
more of the paths indicated.

R

H «R
4 NNH __._,.‘b‘ i ¢ 2 HO0
OH i T A g

R I
0):

e

2

+ By, A o R 4 2 HO

w]l0w



v 4d.
+ Hz‘.I-..Hz —— ¢ HoO

- /I-' H-NHZ
= <
OH D)
IOH -
D, <

If path 4b. is followed, the product is formed directly. If path 4c.

is followed, the next step would be & rearrangement of the dihydro-
tetrazine to the aminotriazole (4e).

If path 44 is followed, the next step could be one of two reactions,

HeNH R

2
4af, %\W{
-————-’ .

either formation of the dihydrotetrasine (4f) followed by rearrange-
nent of the dihydrotetrasine to the aminetriazole as in path 4e above,

or direct cyclisation to the aminotriasole (4z).

r<
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Apparently Step 4 does not take place readily with the higher
molecular weight diacyl hydrazines formed from iso-butyriec acid and
b@oio acide This may be due to several factorse Possibly the rate
at which the reactions invelved in Step 4 take place is not sufriciently
rapid at the temperature at which Step 3 occurs to prevent loss by
distillation of the hydrazine formeds Steric factors may also influence
the ease of triazole formation. In a Fisher-Hirschfelder model of 8,5«
diisopropyle4eamino-1,2,4=triagsole the substituent groups fail to
rotate fro§1y.

Attempts to prepare the diisopropyl and diphenyl compounds by
heating the monoacyl hydrasines in a sealed tube at 180° C. for 48 hours
were unsuccessful. The product was, in each case, the diacyl hydrasine.
The odor of hydrazine was present when the tubes were openeds The lack
of success in these reactions may have been due to the fact that the
temperature mas too low, (Compare Stollf and Gutmann (12)) or ponibiy
due to the absence of the solvent effect of water. (See next paragraph.)

When the diacyl hydragines were heated in a sealed $ube with at
least an equimolar amount of 85% hydrasine hydrate selution, the ylelds
of the aminotriasoles wore excellant. In Table I are compared the
yields of vS,M&alkyloﬁmino-l.z,btnacolol obtained by the distilla-
tion method and by interaction of the diacyl hydrazines and aqueous
hydrasine hydrate in sealed tubes. The comparison of these data lends
weight to tho proposed mechanism, since in the sealed tube reactions
the hydu;tﬁo is confined and does not escape before the cyclization re-
action (Step 4) can take place. The importance of weter as s medium

wl2a






TABLE I

FORATION OF 3,5<DIALKYLe4dwAiiN0=1,2,4<-TRIAZOLZS

R
A\ -mz
% Yield
R Distillation Sealed Tube
Technique Technique

H 89 -
CHy 76 -
c.",nl5 68 64
03B7(n) 48 59
CSB?( 1.0) 0 62
CoHg 10 58

wlSe



for the reaction betwean the diacyl hydrazines and hydrazine is also
emphagsiged by these results.

In eonclusion, it can be sald that a convenient method of prepara-
tion of 3,65=dialkyled~amino=l,2,4~triasocle has been founds V¥hen the
alkyl groups are helow three carbon atoms, it is possible to prepare
the aminotriagoles from the carboxylie acids and hydragine hydrate
solution in an ordinary distillation apparatus. Higher molecular weight
aminotriasoles can be prepared by heating the diacyl hydrazine and
hydragine hydrate solution in a sealed tuhe. In all cases the ylelds

are over fifty percent.

wliw
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EXP<RIVENTAL

Hydregines The comnercially available 857 solution of the hydrate
was used lnvn.ll experimentse.
Formio acids The 907 aqueous solution comnonly available. was used.
Acetic acids Glacial acetic acid was used,
Propionio, nebutvriec, and iso-butyric acidss Obteined from Eastman
Kodak Compeny.
Renzoic acids Thils reagent was obtained from General Chemical Companye.
Isopropyl alcohols The 997 material commonly ¥mown as "absolute”

isopropyl aleohol was used in all instences.

“onoisobutyryl and monobengoyl hydragine; Prepared according to the
method used by Stolld and Gutmamn (12),

Dipropionyl and di-n=butyryl hydrasines Obtained from *“iss Wa, formerly
of this department (19).

Diisobutyryl end dibenzoyl hydrasines Obtained by the interaction of
acid and hydrasine as described in subsequent sections of the ex=

perimental part of this thesis.

«16=






Preparation of 4-Amino=1,2,4=triasole

o
N

To one mole of formic acid in a round=bottomed flask was added
1.5 moles of hydrasine as an B57 solution of the hydrate. Since there
was considerable heat evolved, the hydragine was added slowly and the
mixture kept cold, about §° C. When the addition was complete, the
flask was arranged for distillation and heated slowly to 200° C. The
bulb of the thermomstar was immersed in the reaction mixture so that
the temperature of the melt could be dcherm;nod. (Cautions It is ime
portant that the temperature does not rise above 220° C. as decomposi=-
tion is very rapid above this temperature.) The weight of water and
excess hydragine hydrate distilled from the mixture were recorded as a
measure of the extent of reactione. (Table II) It can be observed from
the data in Table II that the temperature of the reaction mixture rose
rather slowly until the water originally present and the water 1libe
erated by hydraside formation had been eliminated. Thereafter, it
rose rapidly and the distillate collected only slowly. After three
hours at 200° C., the heating was stopped and the mixture allowed to
eo0l., If the reaction mixture bscomes pink or red on cooling, the oon-
version to the triasole is inocomplete and the mixture should be reheated
for about one houre The product was teken up in 76 ml, of 95% ethyl
alcohol and 76 ml, of ethyl ether addeds Upon secoling, the oily product
solidifieds The amino triasole was recrystalliged from a 131 mixture

wlCe



TABLE II

EXPURI'ENTAL DATA FOR PREPARATION OF 4=-ATY0-1,2,4~TRIAZOLE

Tixe Flask Temp, Welrht of Distilleate
(¥re *in, ) (Derrees C,) (Grems)
0 Co 115 0.0
(¢] 17 116 8.6
0 27 115 16.6
0 82 116 . 20.4
0 42 117 29.7
0 66 119 40,9
1 04 120 43,0
1 12 123 60.5
1 22 127 62.6
1 32 131 68e7
1 42 136 7545
1 47 144 80.3»
1 57 163 85.4
2 o7 1rE B8a9
2 12 208 . 89.6
2 22 198 89.8
8 12 200 90,9

s The formyl hyirazine is completely formed.

-17-



of 95% ethyl aloohol and ethyl ether. The recrystallized product was
quickly transferred to a vacuum desiccator and dried overnight. The

yield was B9%, m.pe 70=£0.5° Co (uncorrected)

Preparetion of §,5-Dimsthyl-4eamino=1,2,4=triazole

..}mz

H5

One mole of glacial acetic acid was placed in a round-bottomed
flask and cooled in an ice bath to sbout §° C, then one and a half moles
of 857 hydragine hydrate solution wne added with coolings. The rate of
addition was slow enough to provent boiling of the mixture. The flask
was then arranged for distilletion in an all glass apnaratus. The bulb
.ot’ the thermomoter was immersed in the reaction mixture in order to
determine the temperature of the melt, The mixture was heated slowly,
in en oil bath, to 220-230° Ce The temperature was held in this range
for five hours. The aprroximate extent of reaction was followed by
measuring the emount of wnter and hydragine hydrate which was distilled
out of the mixture (Table ITI)s At the end of the heating period, the
mixture was allowed to cool to approximately 100° C, and then tekem up
in 150 ml, of isopropyl slcohole The product crystallized from the
alocohol on cooling as colorless prisms, The §,65«dimethyledeamino-
1,2,4-trizgzole was recrystalliszed from isopropyl alcohole. Since the
triazole has eppreciable solubility in 1sppropyl aleohol, the mother

liquors were concentrated to e rather small volume and the triagole

=]18w



TATLS III

EXPORITNTAT, DATA FOR PREPARATTION OF
3,5=DI . .THYL=4wA"TNO=1,2 ,4«TRIAZCLE

Time 041 Bath Temp. Flask Temp. Vet of Distillate
(Hre ™“in.) (degrees C,) (degrees C.) (grams)
0 00 166 1256 87
0 10 172 131 24.6
0 28 174 140 46,6
0 40 170 134 62«90
1 10 230 211 82,6
2 40 220 216 £5.8
] 10 234 231 86,8
4 10 230 2217 B7e3
6 30 236 236 B73
7 50 230 2256 B7.3

% The acetyl hydrazine formation is complete,

=19



allowed to precipitate before the mother liquors were discarded. The

over-all yield, based on the acid, was 757, meDe 196.6=197.6 (corrected).

Preparation of 3,6=Diethyledeamino=l,2,4-triascle
?‘Czﬂs
o

b

5

One mole of propionic acid was placed in a round=bottomed flask
and ocoled 1n an 10e bath. One and a half moles of 86% hydraszine
hydrate solution was added in such a manner that the mixture 4id not
boile The flask was arranged for distillation with the bulb of the
thermometer immersed in the reaction mixture and the mixture heated
slowly to 220-230° C. The temperature was maintained in this range
for five hourss The extent of reaction was followed, as hefore, by
measuring the emount of water and hydragine hydrate which was distilled
out of the reaction mixture (Table IV)s. Upon completion of the heating,
the product was allowed to cool and was taken up in ethyl acetate.
When the ethyl acetate was cooled, the §,5-diethyledwaminpe«l,2,4-
triasole crystallised out in a very pure state. The yleld was 47.9

grams (687), mepe 1€B.65=166.6° C, (ocorrected).

Preparation of 3,65=~Dien-pronyle4-amino-1,2,4=triagole
-03H7 (n)

-'b"ﬂ’z

3H7 (n)

w2 Qe



TALE IV

EXPZRIMENTAL DATA FOR PREPARATION OF
8,6DI«NePROPYLad=AMINO=1,2,4=TRIAZOLE

Time 041 Bath Temp. Flask Temp, Weight of Distillate
(Ar. “in.) (derrees Co - (degrees C. (grams)
0 00 146 123 0.0
0 10 167 126 B.5
0 S0 163 137 31.9
0 40 170 140 48.0
0 88 171 148 62.2%
1 10 178 1569 7261
1 25 210 186 80.9
1 40 222 214 85.6
g 10 235 228 8640
6 1] 220 220 87.0

* The formation of n-propionyl hydragine is complete.

.21-



Yorwl butyric acid (one mole) and an €57 solution of hydrazine
hydrate (1.5 moles) were mixed with cooling in a round=bottomed flaske
The flas' wrs then arranged for distillation and heeted slowly to 270° C.
The temperature rose slowly from the temperature at which distillation
began until the monoacylhydrazine was formed. After the hydrazide
formation was complete, the temperature rose rather quickly and rate of
distillation decreased, After heatinpg for 5=6 hours, the mixture was
allowed to cool and then taken up in boiling ethyl acetates The product
crystallized ag colorless needles on coolinge The 3,5«di=n=propyled=
amino=1,2,4-triagole was recrystallized frmicthyl acetate. The yleld
was 477, m.p. 182=173° C, (corrected).

Reaction of Isobutyris Acid
and Hydrazine

One mole of isobutyric acid and one and a half moles of hydrazine,
es an 85 % solution of the hydrate, were mixed in a round-bottomed flask
with cooling and then heated slowly to 270° Ce After heating for 56
hours, the mixture was allowed to cool to ehout 109° C4 The product
was taken up in 4sopropyl alecohole The first batch of crystals geparated
as colorless nesdles and melted at 238-239° C, (uncorrected), This
product was only slightly soluble in water and alcohol and insoluble in
etheres The melting point and the solubility properties correspond to
those reported for di-isobutyryl hydrasine (12), The second crop of
crystals melted over the range of 190-210° ¢, Repeated efforts to

raise the melting polnt were unsuccessful. This product was considered
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to be & mixture of the di-isopropylaminotriasole and di-isobutyryl
hydrasine. The yleld of di-isobutyryl hydrazine varied from 25-50%7.

One reaction of isobutyric acid and hydragine, under the condition
described above, resulted in a 317 yield of the di-isopropylaminotriazole.

However, repeated attempts to reproduce this result were unsuccessful.

Reaction of Bengzolic Acid and Ilydrazine

One mole of bensolic acid and 1.5 moles of £57 hydrasine hydrate
solution were mixed, with cooling, in a rounde=bottomed flaske The mix=
ture was then heated slowly to 270° C, After heating for a period of
five hours at this temperature, the mixture was allowed to ol and then
extracted several times with dilute hydrochloric soid (2-4¥.). The acid
solution was filtered and the filtrate nautraliszed with aqueous ammonia.
The precipitate formed on neutralization was filtered off and recrystale
lized from 957 ethyl alochole The nroduct seperated as lustrous plates
which melted at 269=260° C, corresponding to 8,5=diphenyl-d=amino=l,2,4=-
triazole. The yleld was less than ten percent.

The residue from the acid extractions were recrystelligsed from
sthyl aloohol and gave a volumineus precipitase. The preduct, vhen
filtered and dried, melted at 2384239° C, (uncorrected) corresponding
to dibengzoyl hydrasine. The yleld wae over fifty percent.

Formation of Diisobutyryl Hydrazine
from Monoisobutyryl Hydrazine

Five grams of monoisebutyryl hydrasine were placed in a combustion
tubes The sealed tube was heated for 24 hours at 180° C. The tube was

allowed to cool and then openeds The produét was orystallized from
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1sopropyl alcohols The yield of di~isobutyryl hydrasine was 50-60%,
m.pe 287=839° ¢, (uncorrected).
Formation of Dibengsoyl Hydrasine from
Vonobengoyl Hydragine

Ten grams of monobengzoyl hydragzime were sealed in a combustion
tube and heated for 24 hours at 180° C. The tube was allowed to cool
and then opened. The product was orystallised from 967 ethyl alcochol.
The crystals were very fluffy and volumincus. The yield of dibensoyl
hydrasine was 50=60%, m.pe 257=238° C, There was no isolatable quantity

of the dibensoylaminotriasole present.

Preparation of 3,6<-Diethyledeamino=l,2,4~triasole

%

Dipropionyl hydrasine (0.l moles) was mixed with 857 hydrasine

hydrate selution (0.1 moles) in a Pyrex eombustion tube and the tube
was sealed and heated for a period of 48 hours at 180 4 6% Cc. After
allowing about six hours for the tube to cool, it was openocd with the
2id of a flame, since the pressure in the tube was great encugh to dlow
through the glass when the glass was heated until soft. The preoduct
was an oily liquid. The o0il was dissolved in tolueme and the water in
the reaction mixture removed by aseotropic distillation. The §,5«die
othyledaamino=1,2,4«triasole pro_olpitatcd from the toluene, It was
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reerystalliszed twice from ethyl ecetate. Yield was 647, m.p. 165.5-166,5°

Ce Analysis. Calculated for 06512114. N, 40.0. Founds ¥, 89,9

Preparation of 3,5-Di-n-propyled=amino-1,2,4-triaszole

I

357(3)
"
CSH.’(n)

One tenth mole each of dien=butyryl hydrasine and 857 hydrasine
hydrate solution was. placed in a Pyrex combustion tube and the tube
was sealed and heated for & period of 48 hours at 180° C, The ocooled
tube was opened by the method described above. The mroduct of the re-
action was a white orystalline solid. The product was recrystallised
from ethyl acetates The yleld of 3,6-di-n-propyl=4-amino=1,2,4-triazole
was 597, mep. 182«183% C, (corrected). Analysis. Calculated for

Preparation of 8,65«Di«isopropyledeanino-l,2,4=triazole

N=—=f=CyH, (1s0)
~Nhy
51:1., (4s0)

Di-isobutyryl hydrasine (0.1 mole) and 85% hydrazine hydrate solu-

tion (0.1 mole) were mixed in a Pyrex combustion tube and the tube was
sealed, After heating the tube for 48 hours at 180° C., it was opened
as previously desoribeds The white erystals were taken up in hot
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isopropyl alechols The 8,6-di=isoprovyl-4-amino=1,2,4=triazole
crystalliged ont as white plates on coolings Yield 62%, mepe 228.5-

230 (corrected). Analysis. Caloulated for C.H; N,y N, 33.8. Founds ¥, 33,2

Preparation of $,65=-Diphienyled4-anincel,2,4=-triazcle

¢fs

One tenth mole of dibengoyl hydrasine and 0.8 moles of B5Z hydrae
gine hydrate solution were mixed in a Pyrex combustion tube and the
tube was sealed, After heating the sealed tube for 48 hours at 180° ¢C.,
it was opened as descrided previously, The product wes a white solid
which darkened on standing. The solid was taken up in hot ethyl alcohol
and decolorised with charcoals On cooling a tan s0lid precipitated.
This s0lid was recrystallised from ethyl alecohol and gave lustrous
plates on cooling, The yleld of the diphenyl triazole was 58%, m,p.
259-260° C. Analysts. Caloulated for CygH1a¥es N, 2347, Founds N,23,8

In reactions in which only 0,1 mole of B5% hydrasine hydrate solu-
tion was used the yield of diphenylaminotriacole was considerably lower.

This was probably due to the physical properties of dibengoyl hydrasine.
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SINMARY

A eonvenient method of preparation of §,5-dialkyle4-amine-1,2,4-
triazoles has been found, When the alkyl groups are below three carbon
atoms, it is possible to prepare the triagoles from the free fatty acid
and hydrasine hydrate solution in an ordinary distillation apparatus.
Higher molecular weight aminotriagoles can be prepared by heating the
diacyl hydrazine and hydrazine hydrete in a sealed tube, In all ceses
the ylelds are over fifty percent,

A mechanism for the formation of aminotriasoles has been provosed.
The mechanism involves (1) formation of & hydrasinium salt, (2) the dee
hydration of the hydrasinium salt to form the monoacyl hydrasine,

(S) decomposition of the monomcyl hydrazine te form a dlacyl hydrasine
and liberate hydrasine, (4) rearrangement of the discyl hydrasine to

the "lactim" form and reaction of the lactim form and hydrazine in one
or more of three ways; direct formation of the aminotriaszoles formation
of a dlhydrotetrazine which rearranges to the aminotriasole; or forma-
tion of an acyl hydrasidine followed by fermation of the aminotriasole,
or of & dihydrotetrasine which subsequently rearranges to the aminoe

triasole.

2 7=



1.

4.
5.
Go
Te

8

9.
10.
11,
12,
13,
14,
18,
164
17,

18,

19,

LIST OF REF:RENCLS
Curtius end lang, Je prekt. Chems [f) , 38, 631-56R (1ror),
Chems Contra., €0I, 215 (18£2).
Hantzsch and Silberrad, ‘er. 33, 68 (1509)
Pinner, Am. 297, 238 (1897).
Bilow, “er. 39, 2618 (190€).
Stolls, J. prakt. Chem. [4], 75, 94 (1207).
8tolls, Je prakte. Chems @], 75, 416432 (1907).
Allen and Bell, Organic Syntheses, 24, 12 (1244),

Pelligzari, Cegg. Chim. itel,, 391, £35 (1202)3 Js Cheme Soce, I, 96,
534 (1909).

Dedichen, Bers, 39, 1856 (1906).

8ilberrad, J. Chem. Soc., 77, 1185 (1900).

Stoll$ and Zinsser, J. prekt. Chem., 8], €9, 4C-96 (1904).
St0l1% and Gutmann, Je prakt. Chem., [2], €9, 497-502, (1904).
Curtius and Dedichen, Jo prekt. Chem., [}, 50, 258 (1e94).
Silberrad, J. Chems Soces 77, 1190 (1900).

Curtius and Benckiser, J. prakt, Chem., [2], 125, 241246 (1930).
Curtius and Wirbats, J. prakte Chem., [&), 125, 267 (1930).
Oberhummer, Monatsh., 63, 285-300 (193%).

Aspelund and Augustson, Acta. Acad. Aboensis “ath. et Phys., T

Wu, Substituted Phenyl chmxolol. Alkoxynitrophenyl Tetreszoles,
and Alkoxy-eninovhenyl Tetragoles., unpublished 'he D
Thesis, Michigan State College, 1051, ppe 35-36.

w2 e






i

il

93 0

3




