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It has been observed that rearrangements somee-
times occur in certain heterocyclic systems contzining
the N-C~N arrangement where one of the nitrogens is an
anino group. Dimroth (1) has described the thermal re-
arrengenent of a number of l-phenyle5-amino-, and l=-
phenyl=5-methylarino=-l,2,3=triazoles to 5-phenylamino-,
and l-methyle5=-phenylaminoel,2,3-triazoles. Lieber et al
(2,3) have investigzated the rearranrement of 5-aminoe-
1;2;3-triazoles. the rearrangement of 5-alkylaminotetra-
goles to l-alkyle5-aminotetrazoles has also been studied
(L)

The ori:inal purpose of this investigztion was
to deteriiine whether 3-amino=4=-phenyl-1l,2,4=triagole and
its homologs would underzo a similar rearrangement,

After preliminary experimentation indicated the absence
of such rearrangement in the 1,2,4-triazole series;
attention was then directed to the synthesis of three
different series of compounds having varied substituents
in the fifth position of 3-amino=f=phenylefe=H,1,2,4-
triazole,

3-Amino-h-ﬂ;l,2,k-triazole is presently of
considerable interest because of its remarkable effect
on the physiological processes of plants and animals.

It 13 able to inhibit the synthesls of chlorophylls and
carotenoids in plants (5)j it reduces the level of hepatic

and renal catalase activity in rsts thus producing an
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effect similar to that observed in animals having malicze
nant growth (6); and it is also capable of lowerin: the
activity of deaminolevulinic acid dehydrase, an enzyme
that ceatalyzes the conversion of ?-aminolevulinic acid

to porphotilinogen (6)s The last effect is also produced
by tumors,

Since stuiies relatirg phytotoxicity to chemical
structure indicate the importance of chloro, methyl,
methoxy and phenoxy grours on herbicides (7), it was
decided to prepare a representative group of substituted
phenoxymethyltriazoles and some thiophenoxymethyltriazoles,

A number of dialkylaminomethyltriazoles was also
prepared since the presence of tvo differ:nt heterocyclic
nuclei in some, and the existence of two basic centers in
all could possibly produce anesthetic action as well as
some other useful physiolorical effects It i8 of interest
to notc that Je-ethyl-f=cyclohexyl-l,2,4=-triazole is
similar to adrenaline in some of its actions on tne body,
It has been found to stinulate the heart and respiratory
center (8).

The starting material for these synthesesg,
phenylaminoguanidiniunm bisulfate, was first prepared in
the-course of this work, 7This compourid was allowed to
react with a number of aliphatic aciis (foriic, acetic,
glycolic; lactic and phenoxyacetic acid) to form the

corresponding 3-aminoe=hf-phenyl=5«alkyl-l,2,4-triasoles,
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A procedure was verfected for the conversion
of 3-anmino=k~phenyle-5-hydroxymcthyl=1l,2,4=triczole to
the hydrochloride of 3-smico-4-phenyl=5-chloiuiiethyle
l;2;b-triazole in gocsd yield.

The 5-dialkylaminomethy1triazoles vere prepared
by @llowing the hydrochloride of 3=-anino=4=phenyle5-chloro=-
methyl-l,Z;a-triazole to resct with an excess of each of
the fellowing amines: piperidine, mérpholine, pyrrolidine,
dimethylamine, diethylamine, diallylamine, di-n-propyle
anine, di-isopropylamine, di-nebutylamine and di-isobutyle
ainine.

The S5-phenoxyrnethyl-, and the 5-thiophenoxy-
methyltrieazoles were prepared by alloving the hydrochloride
of 3-anino=fephenyl=5«-chloromsthyl-l,2,k-triazole to react
with &n excess of the sodium sclt of each of the following
phenols and thiophenolst phensl, p=-bromophenol, p-chloro-
phenol, p-methoxyphenol, p-cresol, o=-cr2scl, mecresol,
thiophenol and p-chlorothiophenol,

Phenylthiourca derivatives of most of these new
aminotriazoles were prepared, In a few crses, a number of

the hydrochlorides &and acatyl derivatives were prepared,
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Introlucticn

It has b~en observed that rearranzensnts sone-
times occur in certsin heterocyclic systeonms containing
the N=C=N errancement where one of the nitro-=rs is &n
arino group. Dimroth (1) has describsd the thernal re-
arrznrenent of 2 number of l-phenyl«5-amino-, and l-phenyle-
S5-methylsmino=l,2,3-triczoles (I) to 5-phenyl:mino-, and

l-nethyleS-phenylemino=1,2,3=triazoles (II).

CéHSoKiZ—ﬁ)IQHR' CeH 5}:;{.,0,__::@
N CR KRS N
N, N\ /
N N
I II

Lieber et al (2,3) have investigoted the rearranzenent of
5-amino-1,2,3-triazoles, The rsarranzenent of 5-alkyl=-
aminotetrazoles to l-alkyl-5-aninotetrazolss has also

been studied (4).

R.lf—————-—ﬁNHz RHNoﬁ, NH
R=Aryl
N N —_— N N
\N / h=£lkyl \N V4

The oririnal purpose of this investigatio was
to determine whether 3-anino=4=-phenylel,2,4=triazole and
its homolors would underco a sinilar rearrangenient. After
preliminory experimentstion indiczted the absence of such
rearranzement in the 1,2,4-triazole series, attention was
then directed to the synthecis of three differont series

1l
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of comnninds having varied substituents in the fifth
position of 3-anino-4e~phenylef=H,1,2,4-triazole,

B-ﬁmino-b-ﬂ,l,z,h-triazdle is presently of cone
giderable interest because of its remarkable effect on
the physiological processes of plants end animals. It is
able to inhibit the synthesis of chlorophylls &nd carote=-
noids in plants (5); it reduces the level of hepatic and
renal catalase activity in rats thus producing en effect
similar to that observed in animcls having malignant
growth (6); end it is also capable of lowering the activiy
of Seaminolevuliric acid dehydrase, an enzyme that cata=
lyzes the conversion of S-aminolevulinic acid to porpho-
bilinogen (6)a The last effect is also produced by tumors,

Since stu’'ies relating phytotoxicitv to chemical
structure indicate the importance of chloro, methyl,
methoxy and phenoxy groups in herbicides (7), a represen-
tative group of substituted phenoxymethyltriazoles was
prepared,

A nurber of dialkylaminomethrltriazoles was also
prepared since th2 presence of tvo different heterocyclic
nuclel in some, and the existence of two basic centers in
all could possibly produce snesthetic action &s well as
sorme other useful physiolozical effect, It is of interest
to note that 3~ethyl-L-cyclohexyl-l,2,Lk-triazole is simie
lar to adrenaline in sone of its acticns on the boly. It
has been found to stimulatz the heart and resviratory

center (8)e.
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Yi{storical

. ’

The first derivatives of 1,2,4-triazole were
prenarad by "ladin (9) in 1285, Six yesrs later, in }891,
8ladtn (10) end Andrroceci (11), workine indevendently, syn-
thesized the parent compound, 1,2,4=triazole. In the sane
year, Thiele (12) discovered the first gecnerzl method of
preparinz derivatives of 3-amino-l,2,4k-trizzole., FEe found
that aninoguaenidine reacts with acetic acid to form
3-amino=5-methyl-l,2,4-triazole., Later, Thiele and Manchot
(13) showed the generzl nature of this reaction by prepar-
ing 3~ziiino-l,2,4-triazole from aminoguanidine and formic
acid; and 3~amino-l,2;h-triazole-B-carboxylic acid from
aminogusnidine and oxalic acide This metnod hcs been
termed the dehydration of acyl derivatives of eminoguanie
dines,

Some other msthods that have been employed in
the synthesis of derivztives of 3-amino=l,2,4-triazole
are sumnmarized below:

(1) The elimination of methylmercaptan from an

Semethvl ether of phenylguanylthiocsernicurbazide (14):

11
CgHs=NH &-30};3 Cols N Cliilo
-y . — ' : . o
HE=C N HoNC N 4 Chjsd
N N
H

(2) The fusisn of a diawnide of hydruzine=N:k:'-

dithiodicarboxylic acid (15):






(16):

Le

Hz?l-g-HH-NH-g-NHz ﬂ«———ﬁoﬁ

__A__)Hsz\ N

N
H

(3) Reactizn of dicyandiz:ide with hydrazine

NH—CiiHp ' c|xmz
N

A nurber of reviews on the chemistry of 1,2,L=-triazoles

are available (17,18,19,20).
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Niscussion

Yomenclature and Pronerties

The nomenclature used 4n the discussion of deri-

.

vatives of JeaminoelkeprhenyleleH,l,2,4-triazole in this

thesis, is b2s2d upon the followinz formulas for this

eomr~unds
(&) (3) (») (3)
C655oi CHH»p 06H5-T s NH
(5) H [ (2) (5) ne KH (2)
Q§N// \\N//
(1) (1)

A survey of the literature shows that aminoe
triazoles exhivit many of the properties of aromatic
amines, However, they also react both as weak bases and
weak aclds es is shown by the formation of hydrochlorides,
nitrstes, and picrates on the one hand, and of metczl salts
on the other, They are quite stable toward oxidizing
agents, forming only azo deriv:tives, They diazotize to
form diazonium salts which can couple with phenols and
aminess These diazonium sclts can be reduced to give Ce
hydrazino-l,2,4-triazoles and csn react with hydrogen
halides to form C-hzlog:no-1,2,4=triazoles (21), Ce-methyl
groups can be oxidized to carboxyl groups, and Ne-phenyl
groups can be oxidatively removed after nitration and
reduction, The amino group can also react with aldehydes

to form condensation products (22).






6,

Phenviamingruanidinium Bisulfate

Phenvlaminoruanidinium bisulfate was an impore
tant intermediate in ?he svnthesis of various derivatives
of é-am*no~L-nhenv1-l,2,h-triazole. It w23 preocred from
Sermethvl phorvlisothiourea hydiriodide by the method used
by ¥i{rsten and Smith (23) to rrepare x=alkyl-y-aminogua=
niuines, Kirsten snd Smith were unsuccessful in obtain-
ing rhenylaminozuaniline, but Finnegzn gt al (24) have
prepared the hydriodide, The bisulfate was first pree
pared in the course2 of this investigation since the
hydriodide was fourd to be unsuitable for the synthesis
of 3-amino=-l,2,4-triazoless The following sequence of

reactions illustrates the method:

CrH é AR S ! \ §CH%* -
gHg=lid=C=lilip — CH}I——?C6H5-I\H-U.1\“2 I

3CH3 , 3
Colg=Fil=C: k82 I —+ Nplij——Cglg=NHeC-Li=kHy I~
NHZ
Cols=rH=-CaiH=lHp I™+ Agpi0) + HS0,—

ot
i1

Collg=NH=-C=bH=Nllp 13O
The method of Finnegan, lenry and Lieber (24)
was exployed in preparing the S-methvl phenylisothiourea
hydriodides An alcoholic solution of the isothiourea wzs
obtained by treating a slurry of phernylthiourea in alcohol
at 59 C, with methyl iodide and then permitting the reac=-
ti’n to go to completicn at room t ::perature. The second

reaction was carried out without isolatinz the isotiiourea,



.
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In this reaction, thz S-methyl phenylisothiourea reacts
with hydrzzine to form phenvlaminrorusnidinium iodide and
methyl mercaptan, In the finsl reaction, the phenylaminoe
guanidiniunm iodide is converted to the bisulfate by a
metatheticel reacticn with silver sulfate in the precsence

of sulfuric acid,

3-Anino=Lephenyle5-alkyl=1,2,4-triazoles

The method used in the synthesis of theszs com=
pounds is basically the one discovered by Thiele (12) in
1291, He obscrved that aminoguaniline reacts with acetic
acid to form acetylaminozjusnidine which on warming or
treatment with alxkall loses a molecule of we¢ter and

cyclizes to form an inner anhydro base:

Hgli——C: T N——C:IH HN CliHp

I I l |

cn38 NH cn;q\\h NH CH3G N
\\mé/ fé/ §§N//

Thiele snd Heidenreich (25) found that this
substance hal the prorerties of an acid and that on oxi=
dation an @&zomethyltriazole was formed; later work showed
that en emino group capable of diazotization was present
(21)s Thiele and lanchot (13) showed the general nature
of this reaction by preparing 3-amino-l,2,4=-triczole from
aminogusnidine and formic ecid, and 3-anino-1,2,4-triazole-

Se-carvoxylic a2cid from aminoruanidine and oxzlic acid,.
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Reilly and Madden (25) have prepared the corresponding
S5e-ethyle, 5-isoproryl=-, snd 5-isobutylaminotriazoles; &nd
Reilly &and orumm (22) huave prepared the 3-cmino=-5-n-propyle
1,2,4-triazole.

By the reaction of phenvleminogusnidinium bisule
fate with an eppropriate aliph~tic acid or its derivative,
it was possible to prepare 3eamirno-4-phenyl-l,2,L-triazole
and a number of 3-zmino-fephenyle5-alkyl-l,2,L-triazoles,

These syntheses zre illustrat - d on the next pase:



CEH5-NH- &-na-mﬂg K30  HOCHoCOH

CH4CHOHCOOH

b
7

LY

C£H50CH2C0

OH
L4

9

Cglige Y—u[
/

C6H5.Y———-ﬁN52

CH3Q§§N//p

CgHgoll NHap

HOCH2Q§§ //y

N

0635°T—-—-05H2

I
HOCH=C
Ci3 N\ /N

N

C6H5oli}—ﬁh}l2

CeH50CHC N
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Hydrochloride

Some difficulties were encountered in the prepae
ration of this important intermediates Severzl attempts
to synthesize it by the reaction of phenylaminozuanidinium
bisulfate and chloroacetic acid (Thiele's method) were
fruitless., Bloom and Day (27) had succeeded in preparing
2=-chlorormethylbenzimidazole in gocd yields by using the
method of Phillips (28). They heated o-phenylenediamine
with chloroacetic acid in 4N hydrochloric acid for forty-
five minutes, allowed the mixture to stand overnight at
room temperature and then neutralized it in the cold with
6 emmoniuam hydiroxide., *“hen phenylaminogu:nidinium bisule
fate and chloroacetic acid were allowed to react under
comparable conditions, 3-amino-,f-phenyl=-5-chloromethyle
1,2,4-triazole was obtained in poor yields It was finally
decided to attempt to prepare this compound from the
corresponding hydroxymethyltriazole, After several experie
ment8, a procedure wes worked out for the smoosth conversion
of the hydroxymethyltriazole to the chloronethyltriazole in
good yield,

The hydrochloride of 3-zmino-4~phenyleS5-hydroxye
methylel,2,k=-trizzole was propared and then treated with
an excess of thionyl chloride in chloroform, After refluxe
ing for ten hours and allowing the mixture to stand over-
night, the chloromethyltriazole could be isolated in good
yield.
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c635.T———ﬁﬁﬂg.H01 06H5.r'4——lc|NH2.H01
HOCHzG, N 4  S0Cly — 5  GlCHaC
Ny \N)

This intermediate was employed in the synthesis of the

various dialkylamincmethyle aznd phenoxymethyltriazoles,

Dialkylamiromethyltrizzoles

The pres=nce of both a reactive halogen and a
noderately reactive anino group in the moleculs of the
intermedizte wos a source cf some difficulty in the syn=-
thesis of thesa compounds,

In preparing thesa compounds, an &lcoholic
solution of the hydrochloride of 3-a2mino=4=-phenyleb5-
chloromethyl«l,2,k=triazole was treatecd with the calcu=
lated amount of a secondary amine necessary to (1)
libvercte the amino group of the chloromethyltriazole,
(2) react with the reactive haloson and (3) cocbine with
the hydrogen chloride produced in the course of the
reaction. Since the amino group of the secondary anine
1s rmuch more basic than ths amino group of the triazole,
these reactions were allowed to proceed for a day or
more at room temperatures These conditions were found
to be most favorable for the reaction of the amino group
of the secondary amine, an' least favorable for the

reaction of the amino group of the aminotriazole,
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Sufficient scdium hydroxide was then added to liberate
the excess secondary amine from its hydrochloride. The
excess secondary anine was then removed slong with the
solvent by eveporating to dryness under reduced pressure,
The product was then extracted from the sodium chloride
with toluene., The best ylelds were obtained from those
reactions involvinz the more basic secondary amines,
These syntheses are illustrited on the following two

pages:
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Phenoxvymethvle 2nt thiorhensgvwmathvltriagnles

The same conditions employad In the synthesis
of the d1alkvlaminomethvltriazoles w2re used in order
to minimize the roac?ion of the amino eoraup of the
chloromethvltriazole,

In prepsring the phenoxvmethvltriazoles, an
alcohonlic golution of the hydrochloride of 3-amino-4f-
phenyl-5-chloromethyl=l,2,k=triazole vas treatad with
a solution containing a2t lcoast the stoichioretric amount
of the appropriately substitutsd sodium phenoxide in
alcohol, These reacti:ns vere then allowed to proceed
for a day or rnore at room temperature, In the case of
those reactions involving sodium phenoxides with
electron-repelling groups substituted in the ortho or
para positions, precipitation of the product usually
began promptly after the initial reaction had subsided,
The best yields were usually obtained in these reactions,
In those reactions in which no product precipitated at
the end of the reaction time, the rixture was heszted on
the steam bath for shout one hour to ensure completion
of the reaction. %ater was then added to the coolei
solution to preciritate the product. hese syntheses

are illustrated on the following pages:
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Phenylthiouvreas of Aminotriazoles

Fromm (29) and other investipgators were the
first to note the remarkable fact that the phenylthioureas
derived from a number of heterocyclic compounds containing

the group:

“l\{ —_— —NH
\ — I
—CrHp ~C:KH

occurred in two isomeric forms. The low melting isorer is
obtained by ellowing the heterocyclic anine to react with
phenylisothiocyanate at room temperature. The higher
melting isomer is formed when the reaction is ¢ rried out
at a higher temperature, The low melting labile isomer
can be converted into the high melting stable form by
heating it above its melting point. The reverse of this
chanze is not observed. Fromm sucgested that the labile
isorier 18 derived from & secondary arine and the stabdble
form from a primary amine.

Fantl and 3ilberzann (30) have studied the
behavior of aminotrizzoles toward phenylisothiocranate,
They found that 3-amino=5-methylel,2,4-trizzole reacted
with phenylisothiocyanate in the cold to produce a sube
stance melting at 1379 C., which solidified et 140° C, and
then melted at 1979 C, They also obtained the higher melt=
ing compound directly by heating the reactants in a high
boiling solvent (n-amyl alcohol) for two hours. They

assigned the following forrulas to their two products:
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H:_q-—-——ﬁi-;az cé‘ﬂ5.m{.§.€}——ﬁnaz
CH3J3 N CgHseN=C=3 Ci{3C N
’ N,
N

MePe 1370 Cc

H?I——ﬁ.biﬂ-g..‘liiocy-ls

C4H5eN=C=S . CH3C N
7aY > 73 §§N//’

MePe 1970 C.

Further studies showed that the presence of isomerism
anong the phenylthioureas of aminotriazoles was not a
general occurrence since 2-phenyle3=allylamino=l,2,4-
triazole reacted with phenylisothiocyanate to yleld
only one stable phenylthiourea,

In preparing the phenylthioureas of the arinoe-
triazoles which were synthesized in the course of this
study, the author did not observe the presence of

isomerisnm,
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Biological Prorerties of Arinotriazoles

Interest in the study of the bioclogical proper-
ties of aminotriazoles was strorgly stirulated in 1952
when Hall et al (31) first noted that aminotriazole had
defoliating &nd regrowth inhibiting properties on cotton
during the course of tests conducted at the Texas Agrie
cultural Experimental Station,

In 1953, Shaw and Swanson (7) reported their
study of the relationship between phytotoxicity and
chemical structure of herbicides, Aminotriazole was
again found to have the desirable properties of a promise
ing herbicide,

The following year, W.7. Allen (32) of the
American Chemical Paint Co., was grant:d a patent on the
use of aminotriazole as a herbicide and cotton defoliant,
After a number of field tests, aminotriazole was marketed
by the Americzn Chemical Paint Co., as a herbieide under
the trade names = "Amizol"™ and "Weedszol". The American
Cyanamid Co., was also licensed to manufacture and sell
aminotriazole.

This compound whose derivatives had been used
only sparingly as fog inhibitors in photographic emulsions
(33) was reported to be more effective against Canada
thistle than any other known herbicide. Frior to the use
of arinotriazole, Canada thistle could only be kept under
control by dosing with lar-e ariounts of soil sterilants

or repeated applications of 2,4-Ds Other weeis that were
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also suscentihle to control by aminotriazole 1?c1uded the
followire: éuarkvrass; nutvrass; Rerruda grass, poison
ivy, poison oak, scrub oak, sow thistle, rilkweed, horse-
tail rush, cattails, ash and red maple,

The fundaniental reasons for the inherent herbi-
cidal properties of aminotriazole are still obscure. It
has been observed to cause chlorosis in plants. Sone-
times the plant dies after the chlorosise. Generally,
only new growth, in which pigment is beinz formed, becomes
chlorotic. This has csused some (5) to suggest that
chlorophyll synthesis is boing effecteds It has also been
found that the degree of chlorosis is proportional to the
amount of aminotriazole applied,

Kenneth A, Sund of the American Cyanzmid Coe (34)
has sugzgested thaot aminotriazole mey affect plant physio-
logical processes in three differcnt wzys: (1) as a pre=-
cursor in the formation of some porprhyrin similar to chloro-
rhyll but unsble to carry out the functions of chlorophyll;
{(2) it may bind by complex formation sore metal or mctals
required for the development of chlorophyll; (3) it may
upset some oxidation-reduction reactions within the plant,

By using radioactive 3-anino-l,2,4-triszole with
the fifth position labeled with caroon-l4, iiiller and Hall
(5) made & study to deteriiine how aminotriazole effects
chlorosis in plents, They suprested that aminotriazole in
subelethal doses causes chlorosis by inhibiting the syne

thesis of chlororhkylls ond e¢:rotancids, But when it is
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anrlied in hi~h coreentratinng, chlorosis is c=used by
the destruction of chlorophyll, From their studies they
concluded that tha possibility that aminotriazole acts
as a precursor in the formation of 2n abnormal porphyrin
is quite reriote and that the comrlexing of an essentilal
metal is unlikely. They arsreed with Zogers (35) that
aminotriazole inhibits rlastil developrent,

While studying the depressing effoct of amino-
triazole on chlorophyll synthesis in plcnts, Heim et g1
(36) observed that the chemical also cuuses a great
decrease in the catalase activity of plant tissue, This
led them to study the effect of aminotriazole on catalase
activity in rats. They found that eminotriazola reduced
hepratic and renzl cctalase activity levels, but not that
of red c=1lls, thus producing sn effect similer to that
obcerved in tumor-bearing snimals,

Tschudy #nd Collins (6) concluded that the
ability of aminotriazole to affect two different pore
phyrin-containin< compounds = catalese end chlorophyll -
sur,zestad a possible interference with perrhyrin synthee
sis, They then studied the effect of aminotriazole on an
enzyne known to be involved in porphyrin synthesis, They
studied the effect of smirotriazole on S-aminolevulinie
acid dehydrase activity. This enzymne cztalyzes the cone
version of %-aminolevulinic acid to porphobilinosen - an

intermediate in the synthesis of porphyrins. They fourd
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thrt aminotrinzole rrdnces the level of&-eminolevulinic
acid dahvAraga activity in the kidneys, It is sisnifie
cznt that this eff=ct is also produced by tumorse. Thus
tunors and aminotriazole are capible of causing a decrease
in ectivity of both 8-aminolevulinic acid dehydrase and

catalase,
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Tyxnerimentsl

Fhenvlarmino~uanidiniun 3isulfate

A slurry of 304 ge (2,0 rioles) of phenylthio-
urea (Eastmnan Kodak Co.) in 600 nl. of absolute methanol
vas conled to 5© C, @nd then treated with 132 ml,, 301 g.
(2,12 moles) of methyl iodide, The mixture was allowed
to rerain in an ice bath as it warmed ur to room tempere
eture and stand for forty-eight hours. At the end of
this period, 100 ml, of methanol were removed by distile
lztion and then replaced by 100 mle of fresh methcnol,
The flask was then placed in an ice bath and 67.4 g.

(2 rioles) of 9575 hydrazine was added., The ice bzth was
then removed and the sclution refluxed gently for four
hours in the hood. The methyl mercaptan wnich is a by-
product of this reaction was collected in a trap wnich
was cooled in an ice-szlt bzth, The alcohol was then
removad under reduced pressure until a viscous liquid
renmained. A volurie of water equsl to the voluue of the
viscous liquid was then added. Tals solution was again
evaporated to a viscous liquid under reduced pressure,
The viscous liqulid was used in preparinzg the phenylamino-
gusnidinium bisulfate,

Tha viscous solution of the phenylatirnoguanidi-
nium iodide was dissolvod in a solution of 60 ml. of cone
centrated sulfuric acid in 300 ml. of water. This solu-

tion was then addzd to a slurry of 327 g. (2.05 moles) of
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gilver sulfate in 200 ml, of weter, The mixture became
quite warm and yellow silver iodide precipitatede, The
mixture was stirred occasionzlly and permitted to stand
overnicht, The yellow silver iodide was collected on a
filter and the filtrate was treated with hydrogen sulfide
for about one hour until the precipitation of silver
sulfide was complete, The solution was heated to coague
late the colloidal silver sulfide and then filteréd.
Next; it was treated with "Norit", After filtering, the
colorless soluﬁion was eviporated to a viscous liquid
under reduced pressure, The viscous liquid solidified
on stznding, It was dried in a vacuum desiccator and
crushed while still soft to colorless granules, The yield
of product was 400 g. (805 of theory based on the phenyl=
thiourea), A sample for analysis was recrystallized from
isopropyl alcohol and dried under a vacuum at 80° C, It
melted at 94-969 C, (heated slowly) and near 859 C, when
heated rapidly.

Anal, Calc'd. for CqH328,0),5: N, 22.,57; $,12.92

Found: K, 22,31; S, 12.8l1

3-Amino=4-phenyl-l-H 1,2 L-triazole

A mixture of 25 g. (0.1 mole) of phenylaminoe-
guanidinium bisulfate &nd 50 ml. of €85 formic acid was
refluxed for six hours. The excess formic zcid was

rernoved under reduced pressure and 40 ml, of water was
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added, The solution was evapor2t>4 unier reduced press
sure to a viscous liquid, and 35 ml. of water was added.
The solution was then carefully neutralized with solid
sodium carbonste, Colorless crystals precipitated; they
were separated by filtration and recrystallizod from
methanol, The yield of triazole was 12 g. (75¢ of theory).-
A sample for analysis was recrystallized twice from methae
nol and melted at 218-2159 C,

Anal, Calc'd. for CglgN,s C, 60.,00; H, 5.003

N, 35.00
Found: C, 5%.99; H, 5.033 K, 3492

3-Amino=L-phenylel=H, 1,2, h=triazole Hydrochloride

A solution of 0,8 g (0,005 mole) of 3-aminoe
h-phenyl-l;z,h-triazole ‘n 5 nmle of concentrated hydroe
chloric acid was evaporated to dryness on the steam bath,
The crystalline residue wzs recrystallized three times
from an ethanol-ether solvent pair, The yield of proe
duct was 0,88 g, (905 of theory)s, The colorless crystals
melted at 190-191° C,

Anal, Cale'd. for CgHgClN,: C, L8,E0; Hy Le61;

Cl, 18.03; N, 28.49
Found: C, 48.55; H, 4.85; C1, 18.03;
N, 28.74
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JuAcetomido=fenhanvlehel 1,2 Lotriazole

Two grams (0,012 mole) of 3eamino=i-phenyle
l,Z;L-triazole vas treated with 20 ml, of acetic anhydride
and refluxed for three hours, The excess acetic anhydride
was removed under reduced pressure and 40 ml, of water was
added to precipitate the product. The crystalline product
was renoved by filtration and washed with water. Recrys=
tallization of the product three times from ethanol gave
1,5 g. (60% of theory) of colorless crystals melting at
201+202°0 C,

Anal. Cale'd. for CyoH10¥,0t C, 59.40; H, 4.98

N, 27,72
Found: C, 59.58; H, 5.15; N, 27.72

The hydrolysis of 3-acetemido=f=phenyl=l,2,L-
triazole by heating with concentrated hydrochloric acid
produced & product which was identical with 3-aninoel=
phenyl—l;Z;h-triazole as shown by a mixture melting point
deternination, This suggests the absence of rearrangement
of the original triazole in the process of acetylation.
The original triazole also c¢id not rearranid when heated

above its melting point.

3-Amino=4-phenyleS-methylel4-H, 1,2 betriazole

A mixture of 25 ge (0.1 mole) of phenylaminogua-

nidinium bisulfate and 50 ml, of glacial acetic acid was
refluxed for twelve hours, The excess acetic acid was

reroved under reduced pressure end 40 nl., of water was
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adids4, The solrtion wes evenorated unider reduced pressure
to a viscous liquidi, znd 35 rl, of water wcs addeds The
solution was then neutralized with solid sodium carbonate,
Colorless crystals nrecinitated; they were ronoved by
filtration an. extracted with hot methanol. This =olution
was filtered while hot &nd cooled in &n ice baths Preci-
pitation of the crystzlline proiuct toox place. The yield
of crude trizzole was 13 g. (757 of theory). £ szmple for
anclysis was recrystallized twice from methznol end melted
at 161-1620 C,

#nale Cale'd. for CgHioK,: C, 62,10; H, 5.75;
N, 32,20
Found: C, 62,05; H, 5.79; N, 32.17

J-'ming=b=nhenvleSemathylelbed,l 2, b=triazcle Hydrochlaride

A solution of 0.87 ge (0,005 mole) of 3=amino=l=
phenyl=5-methyl-l,2,4-triazole in 5 ml, of concentrated
hydrochloric acid w&s eviporated to dryness on the stean
bathe The crystalline residue wes recrystallized three
times from an ethenol-cther solvent paire The yield was
0,97 g» (925 of theory) of colorless crystals relting a
223-2250 C,

Anal, Calc'de for CgliyClNy,: C, 51.31; H, 5420

Cl, 16.83; K, 26,60

Found: C, 51.09; H, 5.44; Cl, 16.92; N,26.76
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lo(k'-Phenylc5'-methyl-h'-n.1',2'.L'-triezolquB')-3-
phervithiourea

A rixture of 0.5 7, (0,003 mole) of 3-amino=Le=
phenvl-ﬁ-methvl-l:z:h-trinzole andi 2 ml1, of phenvlisothio-
evanate was heated on.the eteam bath for twvo hcurs and then
enonled in an ice hath, The flask wre scratched untll pre-
ciritntion of the product occurred, The rhenvlthiourea
Aerivetive was removed hy filtrotion; washed with 50 ml,
of ligroin: and rocrvstallized twice from rethanol to yield
0.78 go (90% of theory) of product melting at 186-1800 C,
Anal. Calc'd. for CyglijsNgS: N, 22,645 S, 10436

Found: N, 22,82; S5, 10.28

3-Anino=4~phenyl=5-hydroxymethyl=4-H,1,2 ., 4=triazole
A mixture of 25 ge (0s1l mole) of phenyleminosruae-

nidinium bisulfate, 10 ml. of 70, glycolic acid, 2nd 12 ml,
of water was refluxed for twenty-two hours, The solution
was then coolsd and carefully neutralized with 7.5 H ammonia,
Fino; cream~colored cryst:z1ls preciritateds They were ree
moved by filtration and washed with methanol, The yield of
crude triazole was 14 ge (75% of theory)es A samnle lor
analysis was recrystallized three timecs from methanol and
melted at 239-2400 C,

Anal. Calc'd. for CgHjoN,0: C, 56.84; H, 5.20;

N, 29.47
Found: C, 56.98; H, 5.18; N, 29.57
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}:Amino-h-phcnyl-gohzdroxw ethyl=4=H 2,h=-triazole
ydrochloride

A solution of 9.5 ge¢ (0,05 mole) of 3=amino=i=

phenyle5-hydroxyrethylel,2,4=triazole in 10 ml. of concen-
trated hydrochloric acid was evaporated to dryness on the
steam bath, The crystalline residue was washed with
acetone, A sample for analysis was recrystallized tnree
times from an ethan.l-ether solvent pair. The yield of
hydirochloride was 10.6 ge (945 of theory). The colorless
cfystals melted at 218-2200 C,

Anal, Cezle'd, for CgHpiC1N,0: C, 47.69; H, 489

Cl, 15.64; N, 24,72
Found: C, 47.66; H, L.97; Cl, 15.65;
N, 24.77

A mixture of 25 ge (0.l mole) of phenylaminoguae
nidinium bisulfate, 12 ml. of 855 lactic acid and 24 ml.
of water was refluxed for sixteen hours. The solution was
then carefully neucralized with solid sodium carbonate,
Colorless crystals precipiteted, were renoved by filtrae
tion and recrystallized from methanol. The yield of tria-
zole was 7 ge (355 of theory)., 4 smsll sample was further
recrystallized once from ethanosl and twice from isopropyl
alcchol and nielted at 205-207° C,

Anale Calc'de for CjygHi2N,0: C, 58.81; H, 5.92;

N, 27.4b
Found: C, 58.,88; H, 6.07; N, 27.20
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J=hcetomidnalenhenvlafe(xeacdtoxyvethyl )ebal, 1,2 4=-triazols

Two grems (0,01 riole) of 3-a2minoe=hephenyl=5e
(x=hydroxyethyl)=1l,2,4=trizzole .5 treated with 20 ml, of
acetic anhydride and refluxed for thros hours; The excess
acetic anhydriie was removed under roiuced pressure &nd
4O mle. of water was added to precipitate the product. The
crystalline product was removed by filtration &nd washed
with water, HKecrystallization of the prolduct three times
from ethanol gavé 1l g. (355 of theory) of colorless
crystals melting at 201=-2039 C.

Anal, Cale'd, for Cj,HygN,C3: C, 58.32; H, 5.60;

N, 19.43
Found: C, 58,26; H, 5.73; N, 19.22

JeAmino=Lephenyl«5-phenoxynethylekei,1,2,4b=triazole

A mixture of 7.6 g. (0,05 mole) of phenox-acetic
acid, 12.4 g. (0.05 mole) of phenylaminoguanidinium bi=
sulfate, and 25 ml, of water was refluxed for twenty-two
hours. The solution was then carefully neutrelized with
80lid sodium carbonate; a gumny product precipitated, The
aqueous layer was cdecanted and the product was recrystale
lized four times from toluene to yield 2.5 g. (205 of
theory) of colorless crystals melting at 195-1960 C,

Anal, Cale'ds for CygHpl,0: C, 67.65; H, 5.30;

N, 21.04
Fourd: C, 07.81; H, 5.44; N, 21,06
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deimino=l=nhenvle5-phenovyrnetiv]el-q 1,2, b=tringnole

— — ,,
(030 Cnloril2

i solution of 143 e (0,005 mole) of 3-amino=l-
phenyl=5<phenoxynetnyl=1,2,4=trizzole in 5 nl. of concen=-
trated hydrochloric eacid was evaporited to dryness on the
stean bath, The crystzlline residue wa:s recrystallized
three times frow ean ethinol-ether solvent pair. The yield
of product wrs 1 &o (705 of theory), m.p. 19¢-1990 C,

final, Calc'd, for C1siysC1X;0: C1, 11.71;

N, 13.51
Found: Cl, 11.&4; K, 18.35

le(L'ephicnyleblarhonoxrmothylal V=11 1 27 LV_trinzsoly]lel?)-
3J-pnenyltniourea

A mixture of 1 g« (0,004 mole) of 3=amino=i=
phenyl-f-phenoxymethyl-1,2,4=triazcle and 3 ml, of phenyl=
isothiocyanate was heated on the steam batn for two hours.
It was then cooled in an ice bath eni treated with 50 rl.
of ligroin to precipitate the phenylthiourea derivative,
The product was renoved by filtrztion &nd recrystallized
twice from methanol to yield 0.6 g. (37,5 of theory) of
product meltingz at 165-1879 C.

Anal. Calc'ds for CppH1gN5C3: N, 17.44; S, 7498

Fourd: N, 17.63; 2, 7.9

Jeimino=4-rhenyle5«-chloronethyl-4=-3,1,2,4=-triazcle
hydrochloride

A slurry of 10.8 g. (0,048 rmole) of the hydro=

chlorile of 3-amino-f-phenyle5<h dro.ymethyl=l,2,4=triazole
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in 26ml, of chlaroform vas treated with 10 g, (6 ml., 0.08
mole) of thionvl chloride in 15 ml, of chloroforme After
thirty ninutes ¢t room temperature, the mixture vas ree-
fluxed for six hours, Another addition of 6 g. (4 ml,.,
0.053 mole) of thionyl chloride in 10 ml, of chloroform
was nade and refluxing continucd for four hourss The mix-
ture became dark red and was permitted to stand overnight,
The mixture was then cooled &nd stirr:d; a cream-colored
solid precipitateds 4An additional crop of crystals was
obtained by the addition of a small amount of ether to the
filtrate, The product was washed with ether. The yield
of chloromethyl triazole hydrochloride was 1044 ge (865 of
theory)s 4 sample for cnalysis was recrystallized twice
from a methaenol-acetone solvent pair and melted at 18C-
19%¢° ¢,

Anal, Calc'd, for Cgli10Clpl,: C, 444105 H, 4e11;

Cl, 28.93; K, 22.80
Found: C, 4L4e20; H, 4.23; C1l, 28.98;
N, 22.59

}pAmino-ggphenyl-S-piperidinomethyl-h-H.l.g,&-triazole
A solution of 1225 ge (0.05 mole) of the hydro=-

chloride of 3-amino=4=phenyle5-chloromctnylel,2,4=triazole
in 50 ml. of methanol was treated uit5‘12.75 ge (14.8 nl.,
0.15 mole) of piperidire and allowed to stand for twentye-
four hours. The piperidine hydrochloride w2:s precipitated

by the addition of ether. It was re«oved by filtration
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and the £i{ltrate wvna evopsorated under reduced pfessure
until only a viscous liquid remained., The residue wus
treated with 25 ml, of concentrated hydrochloric acid,
and the solution wis agein evepor:sted under reduced pres-
sure until only a viscous liquid remcined. Upon cooling,
this liquid solidified to a colorless mass. The amnire
hydrochloride was washed with zcetone «nd treated with a
large excess of concentrated ammonia, Lustrous crystals
apneared which were washed with concentrated armonia and
then with water. The yield of product was 11 ge (845 of
theory). The armine was recrystallized tvice from toluene
end melted et 153-«154° C,

tnal. Cale'd. for CypHighs: C, 65433; H, 7.4L4;

N, 27.22
Found: C, 65.43; H, 7.47; N, 27.39

Yhen the free amine was refluxed in acetic anhye
dride for five hours, no product could be isolated. "hen
acetic acid was used in place of the anhydride, the free

anine was recovered unchanzed,

1=-(4%=Phenyl-5'=piperidinomethyl=4?-H,1",2" 4*'-triczolvl-
355-§-on°nzlthiourea

A nixture of 0.5 ge¢ (0,002 nole) of 3-anino=4=-
phenyl-5=piperidinoaethylel,2,4=triazole and 2 rl, of
phenylisdthiocyanate wes heated on the steam bzth for one
hour and then coolad in an ice bathe The flask was

scratched until precipitztion of the product begin. The
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rhenvlthiourea derivative was rermov:d by filtration,
washed with ligroin, eald recrystallized twice from methanol
to yield 0,6 g. (77> of theory) of product melting at 184
1369 ¢,
Anale Czle'ds for Cp3H2uN53: N, 214415 3, 8417
Found: N, 21.39; 5, 8.03

Jelmino=hevhonylefenorsholincrnethyl=4=H,1,2,4=trizzole

A solution of 2445 ge (Js1l mole) of the hydro=-
chloride of 3-amino=4~-phenyle5-chloromethyl=l,2,4k~tria=
zole in 100 nml, of methanol was treatad with 26.13 g,

(26 ml., 043 mole) of morrholine and allowed to stand

for tventy-four hours, The morpholine hydrochloride wcs
precipitated by the addition of ether and removed by
filtration, The filtrate was eveporatsd unler reduced
pressure until only a viscous liquid remaineds The resi-
due was treated with 25 ml. of concentratsd hydrochloric
acid, and the solution was agein evaporzted under reduced
pressure untll only a viscous liquid remained, Upon cool=-
ing, this liquid solidified to a colorless mass, The
arine hydrochloride was wzshod with acetone and treated
with a large exces:s of concentrated ammoniae Lustrous
crystzls arpe:red vhich were washed with concentrated
ammionia and then with wateres The yield of base wus 13 g.
(50, of theory)es The product wes recrystzllized twice

from methanol and melted at 224-2059 C,
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Anal, Cale'd, for C33H37Ns0: C, 60,20; H, 6.61;
N, 27.01
Found: C, 59.91; H, 6.69; N, 26.89

le(4t=Phenyle5temorpholinomethylal?=H, 1,2 L'atriazolyvl-

=3=phenylthiourea

A mixture of 0,5 g (0,002 mole) of J=ar.inowh=
phenyl-s-morpholinomethyl-l,Z,h-triaéole and 2 ml. of
phenylisothiocyanate was heat:d on the steam bath for one
hour and then cooled in an ice bzthe The flask was
scratched until precipitetion of the product occurred.
The phenylthiourea derivative wis removed by filtration,
washed with ligroin, and recrystallized twice from metha-
nol to yield 0,6 ge (774 of theory) of product melting st
176-17¢€° C,

Anal, Calc'd., for CppilapNg0S: N, 21.31; 5, 8.13

Founds: N, 21.,40; S, 8415

=imino=Lephenyl=5=-pyrrolidinomethy

A solution of 12,25 g. (0.05 mole) of the hydro=-
chloride of 3eaminoe=l4-phenyle5e«chloromethylel,2,4etriazole
in 50 ml. of methanol was trecated with 10.65 ro (12.2 ml.,
015 mole) of pyrrolidine and allowed to stand for fortye
eight hours, The pyrrolidine hydrochloride was precipie
tated as a dark heavy o1l by the addition of 200 ml, of
anhydrous ether, The clear upper layer of the mixture

was decanted and evaporated under reduced pressure until
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only a viscous lianid rerained, The residus was troated
with 25 ml., of concentrated hydrochloric acid, end the
solution was agsin evaporated under reduced pressure until
only a viscous liquid remained. Upon cooling, the amine
hydrochloride pr:cipitated as a hygroscopic, colorless
solid., After triturating with acetone, it was treated
with a larrse excess of concentrated arionia, Lustrous
crystals apreared which were washed with concentrated
ammonia and then with water. The yield of base was 6 g.
(509 of theory)s, It was recrystallized three times
from tolucne and melted at 158~1600 C, A s:zmple wus
further recrystallized once from toluene, three times
from acetone and treated with "Norit"; it elso melted
at 158-160° C,

Anal, Calc'd. for C13Hj7Ng: C, 64e17; H, 7.05;

N, 28,79
Found: C, 64.34; H, 7.17; N, 28.75

1-(L4'=Fhenyl=5'=pyrrolidinomethyl=y?=H,1',2" L'-triazolyl-
jfa =phenylthiourea

A mixture of 0.5 s (0,002 ricle) of 3-amino=4-

phenyle5«pyrrolidinomethyl-l,2,4-triazols and 2 nl, of
phenylisothiocyanate was heated on the stean bath for
one hour and then cooled in an ice bath. The flask was
scratched until precipitation of the product occurred,
The phenylthiocurea derivative wss removed by filtration,

washed with ligroin, and recrystallized twice from
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methanol to vield 0.4 g, (537 of theory) of product melt-
ing at 178-180° C,
inale Calc'd, for CppHpoNg3: N; 22.21; 3, 8.47
Found: N, 22.43; 3, 8.40

eAmino=4=phenyle-S«dimethylaminoneth; -triazole

A solution of dimethylamine was prepared by
treating 24.5 ge (0¢3 mole) of dicethylamine hydrochloride
with a solution of 12 g. (0e3 mole) of sodium hydroxide in
10 ml, of water znd 50 ml. of methanol. After cooling the
mixture, the sodium chloride which had precipitated wus
removed by filtration, This solution of dimsthylamine was
then treated with a solution of 12.25 7o (0,05 mole) of
the hydrochloride of 3-amino=4-phenyle5«chloroniethyle
l;Z,A-triazole in 50 ml, of rethanol contained in an
Lrlenmeyer flask, After the initial reaction had subslded,
the flask was stoppered and permitted to stand for ninetye
six hours, It was then treated with a solution of 4 g
(0el mole) of sodiun hydroxije in 10 ml, of water and
50 mls of methanol, The sodium chloride which precipitated
was removed by filtration and the filtrate was evaporated
to dryness under raeduced pressures & yellow solid remained
in the flask., The s0lid was extracted with hot toluene,

A colorless prosuct precipitzted from the toluene extract
upon cooling.s The product was recrystallized from toluene

five times to yield 4 go (365 of theory) of colorless
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crvstals rmeltins 2t 139-140°0 C,
Anal. Calc'd, for CjjHjsNs: C; 60.,80; H, 6,963
N, 32,23
Found: C, 60,603 H, 7.07; N, 32.04

l=(4%=Phenyl-5'edirethyleminomethylel?=H,1?

A mixture of 0.5 ge¢ (0,002 mole) of 3=amino=ie=
phenyl-S-dimethylaminomethyl-l,Z;L-triazole and 2 ml, of
phenylisothiocyanate waé hedted on the steam bath for one
hour and then cooled in z2n ice bathe The flask was
scratched until precipit:tion of the product occurred,
The phenylthiourea derivative was removed by filtration;
washed with 50 ml, of ligroin, and recrystailizéd twice
from methanol to yield 0.7 g« (8772 of theory) of produce
melting at 182-183° C,

Anal, Calc'd. for CygHpgNgS: N, 23.85; S, 9,10

Found: N, 23.65; S, 8496

2-Amino-&-ghenzl-ﬁ-diethzlaminomethzl-g-ﬂ.1.2.5-tr1azole

A solution of 12,25 ge (0.05 mole) of the hydro-
chloride of 3eamino=jephenyle5echloromethylel,2,4=triazole
in 50 rnl, of absolute ethanol was placed in an Erlenmeyer
flask and cooled. It was then treated with 62 ml, (0.6
mole) of diethylamine. Twenty=five milliliters of methanol
was added; cooling was discontinued and the [lask was
stoppered and permitted to stand for sixty-eirht hours,

A solution of 4 g. (0.1 mole) of sodium hydroxide in
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25 ml, of water was diluted with 50 nl., of methanul and
then &ided to the reacticn mixture. The sodium chloride
which precipitated was rermovad by filtration and tha
excess solvent znd liberated diethylanine were renoved
under reduced pressure., A pinkish-wiitz s21id renzined
in the flaske The solid wazs extracted with hot toluenes
A colorless product precipitated from the toluene extract
upon coolinge. It was recrystallized three times fron
toluecne and melted at 148-1509 C, The yield of product
was 8 go (755 of theory).

Anal. Calc'd. for Cj3HjgNg:s C, 63.65; H, 7.81;

N, 28,55
Found: C, 63.65; H, 8.00; K, 28,40

A mixture of 0¢5 e (0,002 mole) of 3eanino=le
phenyl=5=diethylaminomethyl=l,2,4=triazole and 2 ml, of
phenylisothiocyanate was heat«d on the steam b:th for one
hour end then cooled in an ice bath. The flask was
scratched until precipitation of the proiuct occurrad,.
The phenylthiourea derivative was removed by filtration,
washed with 1ligroin, and recrystzllized tuice from metha-
nol to yield 0.7 g. (90% of theory) of product melting at
171-172° C,

Anale Calc'de for CpqiizLKNgS: N, 22,09; S, 8.43

Found: N, 21,90; S, 8.22
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J-Amino-4fephenyl-S=diallylaminomethyl=4-H,1,2 Letriazole
A solution of 12.25 ge (0,05 mole) of the hydro-

chloride of 3-z .ino-4-phenyleS-chleorometnyl=l,2,4-triazole
in 50 rml. of methanol was placed in an Zrlonmeyer flask
end trezted with 29 go (38 ml., 0.3 mole) of diallylamine,
After the initiel recctisn had subsidad, the flask was
storpered end permitied to stand for seventy=-two hours,
The reaction mixture was then trected with a solution of
L 7o (0sl mole) of sodium hydro.liée in 10 rl. of water and
50 rle of masthancle The sodium chloride which precipitated
was reroved by filtraticn and the filtrate evaporated to
dryness under reduced pressure, - yellow solid remained
in the flaske The solid w&s recrystallized five tirmes
from lirroin to yield 3.4 ge (255 0f theory) of product
as yellow crys?als melping at 92-930 C,

Anzl, "=lc'd. for C1gHigls: C, 66,88; H, 7.11;

N; 26,00
Found: C, 66.56; H, 7.37; N, 26.16

le{f'=Phenylestedially
triazol

A cixture of 0.5 go (0,002 mole) of 3=amino-i=
phe-yl=5=«diallylaminonethyl-l,2,4-triazcle and 2 wl. of
phenylisothiocyanate was heatad on the steam bath f.ur one
hour ond then coolrd in an ice bethe The flisk was
scratched until precipitation of the product occurred,

The pherylthiourea derivative was removed by filtrztion,
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washad with licroin end recrystellized twice from methernol
to yleld 0.5 7o (715 cf thoory) of product meltinge at
144-145° C,
hnal, Calc'de for Ugolig igd: N, 20,783 3, 7493
Found: N, 20.76; 3, 7.95

3=Arinowl~prhenyleS=di-nepropyleminonetiylelei,1,2, Lo
triazole

A solution of 12.25 g. (0.05 mole) of the hydro-
chloriie of 3-amiro-4=phenyl-S5echloromethylel,2,4=triazole
in 50 ml, of methancl was plarced in an Erlenmeyer flask
and treated with 15 g. (20.4 ml.,, 0,15 mole) of di-ne-
propylarine, After the initial recction had subsided, the
flask wos stoppered and permitted to stand for seventy=two
hours, The rezction mixture was then treated with a solu=
ticn of 4 ge (0e1l mcle) of sodium hydroxide in 10 ml. of
vater and 50 ml., of msthancle +ha sodium cﬁloridé which
precipritated was raroved by filtretion and the filtrate
was evaporated to dryness undar reducéd pressuré. The
yellow solid that remained in the flask was recrystallized
four times from toluene and twice from an ethanulewaver
solvent pair to yield 4 z. (265 of theory) of faintly
yellow crystals melting a2t 142-1430 C,

Anal, Czle'd, for Cysglips¥s: C, 654905 H,8448;

Ny, 25.62
Found: C, 65.72; H, 8.00; L, 25.45
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1a({L'aPhanv]le5tadi—napronylamirsmethvlLt-H 17 2! L'-
Erin701v1i=3V)=3=pRa-vithiourea

A mixture of 0.5 r. (0,002 mole) of 3-2minoek=
phenvl-*-di-n-hronvlaninomethvl-l;Q;A-triazole and 2 ml,
of pherylisothiocyanate was heated on the stcam bath for
one hour and then cooled in &an ice bath. The flask was
scratched until rrecipitation of the product occurred,
The phenylthiourea derivative was removed by filtration,
washed with ligroin, &nd recrystallized twice from metha-
nol to yield 0.6 g. (825 of theory) of product melting at
157-1589 C,

Anal. Calc'd, for CpoHogNgS: N, 20.58; 5, 7.85

Found: N, 20.,46; S, 7.68

3=-Anino=4=-phenyl=5=di-isopropylarironethyle=bed 1,2, 4=
triazole

A solution of 12.25 go (0.05 mole) of the hydro-
chloride of 3-a:ino-4=-phenyle5-chloromethyl-l,2,4-triczole
in 50 rl., of methanol was plec:d in an Erlenmeyer flask
end treated with 15 go (21 rl., 0.15 nole) of di-isopropyl-
armine, After the initial reaction hsd subsided, the flask
was stoppered and permitted to stand for one weeke “he
reaction mixture was then treated with a solution of 4 g.
(0.1 riole) of sodium hydroxide in 10 ml, of water and 50 nl,
of methancl. The sodium chloride which precipitated was
removed by filtration and the filtrate evaporzted to dry-
ness under reduced pressurees The yellow solid which re=-

mained in the flask was recrystellized four times from
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toluene and twice from methanol to yleld 4 go (264 of
theory) of faintly yellow crystals melting at 192-1930 C,
Anal, Calc'ds for CysHp3Ns: C, 65.90; H, 8.48;
Ny 25462
Founds C, 65.71; H, 8.45; N, 25.92

;-14'-Pheny;:5'-di-;g%nro§¥laminomethxl-h'-H.l',2'.5‘-

triazolyle= -3=-phenylthiour=a

A mixture of 0.5 ge (0,002 mole) of 3-anirio-
L-phenyl=5«di-isopropylaminonethyl=1,2,k=triazole and
2 mle. of phenylisothiocyanate was heated on the steam
bath for one hour and then cooled in &n ice bathe The
flask was scratched until precipitation of the product
occurred, The phenylthiourea derivative was renoved
by filtration; washed with ligroin and recrystallized
twice from rethanol to yield 0.66 go (90,5 of theory)
of product melting at 170-171° C,

Anal, Calc'd, for CpoHaglg3t N, 20,58; S, 7.85

Found: N, 20;6&; 8, 7.79

}oAmino-g-ghenxl-é-di-n~butzlaminomethx;-goﬁ.l.2.g-
triazole

A solution of 12,25 g (0,05 mole) of the hydroe
chloride of 3-amino-h-phenyl-S-chloromethyl-l,Z;L-triazole
in 50 ml, of absolute methanol was placed in &n Erlenmeyer
flask and treat~sd with 19.35 ge, 20 ml. (0.15 mole) of di-

n=butylamine, After the initial reaction had subsided,
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the flask weg stornered snd nermitted to stond for seventy-
two hours, The reacticn mixture was then tre=ated with a
solution of 4 z. (0.1 mole) of sodium hydroxide in 10 ml,
of vater and 50 nl. of methanol, The sodium chloride
which precirpitated was removed by filtrition and the fil=
trate was evaeporsted to dryness unler reduced pressure,
The yellow solid which remained in the flask wos extracted
with hot toluenes A colorless proluct precipitiéted from
the ﬁoluene extract unon coolin>, The yield of product
was 13,5 £eo (90% of thzory)e A small sample was recryse
tallized three times from toluene and nmelted at 135-136° C,

Anal, Celc'de for Cjy7iip7iigs C, 07474; H, 9.03;

| N, 23.24
Fourd: C, 67.48; H, 9.22; N, 23,07

le(4t=Phenyle5tadi-n=butylaninomethyl=lf'=H,1? 2" 4"
triazdiylg§‘I-ﬁgghenyifhibd;sé

A mixture of 0e¢5 g+ (0,002 mole) of 3-arinowhe
phenyl-5«-di=nebutylarinomethyl=l,2,4-triazole and 2 rl,
of phenylisothiocyzncte was heated on the steem bath for
one hour and then cooled in an ice bath, The flask was
scratched until precipitation of the product occurred,
The phenylthiourea derivative was removed by filtration,
washed with ligroin and recrystallized twice from metha-
nol to yield 0463 re (9035 of theory'! of product melting
at 129-1300 C,

Anal, Calc'd, for Qg H32Ne3: N, 194255 5, 7.34

Found: N, 19.12; 5, 7.35
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3eAmino=b-pherv]-S-di-igsobutvl-rmirorothvleleH, 1,2 4=
trinzole

A solution of 12.25 g (0.05 mo0le) of the hydro-
chloride of 3-a&ino-h-phenyl-s-chloromethyl-l,Z,h-triazole
in 50 ml. of &bsolute methonol was placed in an Erlenmeyer
flask and treat:d with 19.35 ge, 25 ml. (0.15 mole) of di-
isobutylermine, After the initicl recction had subsided,
the flask was stoppered end permitted to stand for five
dayse The reaction mixture wzs then treated with a solu-
tion of 4 ge (0,1 mole) of sodium hydroxiie in 10 ml, of
water end 50 ml, of methannl, '1he sodium chloride which
precipitated was removed by filtration &nd the filt:ate
evarorated to dryness under reduced pressuré. The yellow
80lid which remeined in the flask was extracted with hot
toluene, A colorless product preciritated from the tolucne
extrect upon cooling. The yield of product was 10 g.

(66> of theory)es 4 small ssnple was recrystallized three
times from toluene and melted st 169-1910 C,
tnale Calc'de for CygHpyNg: C, 67.743 H, 9.03;
N, 23.24

Found: C, 67.88; H, 9.03; N, 23.19

A mixture of 0.5 g¢ (04002 mole) of 3-aminoe=ie=
phenyl-5-di-isdbutylaminomethyl-l,Z,L-triazole and 2 ml,
of phenylisothiocyanate was heated on the steam buzth for

one hour and then cooled in &n ice buth. The flask was
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scratched until rrecipitztion of the product occurred, The
phenylthiour=a deriv:stive was removed by filtration,
washed with licroin and recrystéllized twice from methanol
to yield 0.6 go (855 of theofy) of product melting at 16&=
1660 C,
tncl. Cale'ds for CpuHa NgS: X, 19.25; S, 7.3k
Found: K, 19.13; S, 7.50 ‘

Jedmino=henhonvleS=phenoxyrnethvleleld 1,2,4=triazols

A solution of 4.7 £e (0,05 mole) of phensl in
25 ml, of methanol was treated with a solution of L.5 g.
(0411 role) of soiium hriroxide in 10 ml., of water, This
solution of sodium phenoxide was then added éo a solution
of 12.25 g+ (0,05 mole) of the hydrochloride of 3-aminoe
h-phenyi-s-chloromethyl-l,2,h-triazole in 50 rle of methae
nol, /After the initiel reaction hai subsided, the flask |
was stoppered and vermitted to stsnd for twenty=four hours,
The precipitated proiuct wes removed by filtration, and
additioral crystels were obtained by ziding water to the
filtrate. Both crops of cryst=zls were comubined snd w-shed.
three times with 200 :1, of water., The product wns re-
crrstallized four times from toluene to yield 8 g. (604 of
theory) of colorless crystals relting st 195«1960 C, The
product obtzined in this reaction was identicxl with that
obt2ined from the reaction of phenoxyacetic acid with
phenylaminoguanidinium bisulfate &s shown by a mixture

melting point determination,
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Jeimin -4-phenyl-5~(p-bfovoshVnaxzmethyl)-Q-H!l.2|4- ~
triczole

A solution of 8.6 ge (0,05 r0ole) of p=brorophenol
in 10 ml, of meth2nol wzs treated with & snlution of 3 g
(0,075 nole) of sodium hyiroxide in 6 mle. of vcter, This
solution of sodium p-broxophenoxice wus then aided to a
solution of 6 g. (0,025 ~ole) of the hyircchloride of 3=
amino=4=-phenyl«5~chloromcthyl-1,2,4-triazols in 25 nl. of
metharol, After the initizl reaction had subsided, the
flask was stoppared and permitted to st-nd for forty hours,
Precipitztion of the product began within fivs minutes, The
product was renoved by filtrztion and additional product
was obtalned by adiing water to the filtrate., Both crors
of crystals were conbined and wasihied three times with 230
ml. of water, The product was then recrystzllized three
times from methanol to yield 3 g. (355 of theory) of color-
less crystals relting at 182-1830 C,
Anale Cale'd. for Cjyg5H13BrN 0: C, 52,195 M, 3.79;
Br, 23.15; N, 16.23
Found: C, 52.256; H, 3.82; Br, 23.24;
N, 16,28

le[?<Fhenyl=5'=(p=bromonhensxrmothyl)=4'=H,1',2",,"=
triazolyl-3'J]=3-pnonylihiourea

A mixture of 1 ge (0,003 role) of 3-rnmino=h=
phenyl=5<{p-bromophenoxymethyl)=-1,2,k=-triazole end 3 nl.
of phenylisotiiiocyanate wag heated on the steam basth for

two rours. It wes than co:zl-d in en ice bath @nd trecated
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with 50 ml, of ligroin to precinitate the phehylthiourea
derivative, The product wzs reroved by filtrction and
recrystallized twice from methsnol to yield 1 ge (695
of theory) of product melting at 188-1900 C,
Anal, Calc'd, for CgoH)1gBrN503: Br, 16.63;
N, 14.58; S, 6,67
Found: Br, 16.47; F, 14.83; S, 6,07

J- &vino-h-nnenyl 5-(p-cblorophenovy"othVI)-h-Hil, ol
triazole

A solution of 6.5 ge (J0.05 mole) of pechloro=-
phenol in 25 ml, of methanol was treated with a solution
of 5 ge (04125 mole) of sodium hydroxide in 10 ml. of
water, This solution of sodium p-chlorophenoxide was
then added to a solution of 12.25 g. (0.05 mole) of the
hydrochloride of 3-amino-4-phenyl-5-chloromethyl-l,2,4=
triazole in 50 mles of methanol, After the initial
reaction had subsided, the flask was stoppered and
permitted to stsnd for one weeks The precipitated pro-
duct was removed by filtration, Additional crystals
were obtained by addin; water to the filtrate, Both
croos of crystals were combined and washed three times
with 200 ml, of water, The product was recrystallized
three times from methanol to yield 8 go (555 of thesry)
of colorless crystals relting &t 197-1980 C,

Anal, Calc'd, for C35H13C1L,0: C, 59.99;

Hy 4435; Cl, 11,79; N, 18.63
Found: C, 59.81; H, 4.43; C1, 12,08; 1,18.80
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le[L'aPhenv]l=5te(pechloronhenoxvmethvl)=f?'-H,1',2? Llw
triczolyle3'd=3=Chervithiourea

A mixture of 1 g, (0,003 mole) of 3-aminoele
phenyl-S-(p-chlorophenoxymethyl)-l;2,b-triazole and 3 ml,
of phenylisothiocyarate was heated on the steam bath for
two hours, It was then cocled in an ice bath and treated
with 53 ml. of lirroin to precipitate the phenylthiourea
derivative, The product was removed by filtratién and
recrystallized twice from methanol to yield 0.6 g. (4i4%
of theory) of product melting at 185-186° C,

Anzl, Calc'd. for CppH3gCINgO03: Cl, 8413}

N, 16.07; S, 7.36
Found: Cl, 8,03; N, 16.22; 5, 7.28

wArino=k-phenyl=5«(pemethoxyphenoxymethyl ebeH,1,2,4-
triazole

A solution of 7 g (0,056 mole) of p-methoxy=
phenol in 25 ml. of methanol wcs treated with a solution
of 5 ge (04125 mole) of sodium hydroxide in 10 ml, of
vater, This solution of sodium p-methoxyphenoxide was
theh added to a solution of 12,25 go (0405 mole) of the
hydrochloride of 3-amino-h-phenyl-B-chloromethyl-},2,4-
triazole in 50 ml., of methanol, Aifter the‘initial o
reaction had subsiied, the flask was stoppered and per=
mitted to stand for twenty-four hours, The solution
became intenscly red and after five hours beautiful,

colorless needles precipitated, The prrecipitated
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product was remnoved by filtration and additional crystals
were obtained by adding water to the filtrate, Both
crops of crystals were combined and washed three times
with 200 nle, of water. 7The product was recrystallized
three times from wethanol to yield 9 go (604 of theory)
of colorless needles melting at 179-180° C,

Anal, Calc'd. for CygHygN, 02t C, 64855 H, 5¢L4;

N, 18.91
Found: C, 64.82; H, 5.42; N, 1£2.85

A mixture of 1 g¢ (0,003 mole) of 3-amino=i=

phenyl-5=-(p-methoxyphenoxymethyl)e=4eH,1,2,4=triazole

and 3 ml, of phenylisothiocyanate was heated on the

steam bath for two hourses It was then cooled in an ice
bath and treated with 50 ml, of ligroin to precipitzte
the phenylthiourea derivative, The product was rem>ved
by filtration ard recrystallized twice from riethanol to
yield 0.7 ge (507 of theory) of rroduct melting at 177-
1780 C,

hnal, Czlc'd, for C23H21N5025: N, 16423; 35, 7.43
‘Found: N, 16.43; S, 7.11
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3=Anino=4e=phenyl-5~(p-methviphenoxvmethvl)ebet 1,2 L=
triazole

A solution of 5.4 ge (5.4 ml,., 0.05.mole) of
p-cresol in 19 rl, of methanol wss treated with a solu-
tion of 3 ge (0,075 mole) of sodium hydroxide in 6 ml,
of water, This solution of sodium p-methylphenoxide
was then aided to a solution of 6 ge (0,025 mole) of the
hydrochloride of 3-amirno-L-phenyl-5-chloromethyl-l,2,4=-
triazole in 25 ml, of methanol, After the initial
reaction had subsided, the flosk wus stoppefed énd per-
mitted to stand for twenty-four hourss Frecipitation
of the product began within five minutes, The precipi-
tated product was removed by filtraticn end additional
crystals were obtained by adding waler to the filtrate,
Both c¢rops of crystals were combined and washed three
times with 200 ml, of water, The product was recryse
tallized four times from methanol to yield 5 go (713
of theory) of colorless crystals relting at 1623-169° C,

Anele Calc'd. for CygHigNL0: C, 684553 Ky 5.75;

N, 19.99
Found: C, 68.41; H, 5.92; N, 19,99

;-hg'oPhenxloﬁ'-fg-methflghenOXVmethvl)-h'-H,l',2'.h'-
triazolyl-3¥Jj-3-phenylthiourea

A mixture of 1 g (0,0035 mole) of 3=-amino=i-

phenyl=5«(p=mcthylphenoxyiiethyl)=1,2,4=triazole znd 3 ml,

of phenylisothiocyznate was heated on the steam bath for
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two hours, It was then cooled in an 1ce bath and treated
with 50 ml. of ligroin to precipitate the phenylthiourea
derivative, The product was removed by filtration and
recrystallizad t.ice from methanul to yield 0.7 ge (50
of theory) of product melting at 168-169° C,
Anal, Calc'd, for Cp3Hp3Ng0S: N, 16.85; S, 7.71
Found: N, 17.07; S, 7.56

Z-Amino-h-phenyl-sejo-mothylphanoxymethyl)-A-H!;,2.5-
triazole .

A solution of 5.4 ge (564 mls, 0,05 mole) of

o=cresol in 17 mls of methanol was treat:d with a solu=-
tion of 3 g (0,075 mole) of sodium hydroxide in 6 ml,
of watere This solution of sodium o-methylphenoxide
was then added to a solution of 6 ge (34025 mole) of the
hydrochloride of 3-amino-a-phenyl-s-chloronietnyl-l,2;4-
triazole in 25 ml. of methanol. After the initial
reaction had subsided; the flask was stoppzred and pere
mitted to stand for twenty-four hourss. Precipit:ztion
of the product began within thirty minutes, Fineslly the
mixture was heated for thirty minutes on the steam bath,
cooled and treated with waters The colorless, crystale
line'product was removed by filtration and recrystallized
three times from ethanol to yield 2 ge. (30> of theory) of
colorless crystals melting at 186-1879 C,

Anal, Czlc'd. for C3gi16N,0: C, 68455; H, 5.75;

N, 19.99
Found: C, 68.61; H, 5.76; I, 19.87
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[4'-Pheny1-5'-(o-nethvlhrerogymethvlj-b'-q 1 ,2',5
;t triczolyle3' J=3=pheryithiourea

A mixture of 1l go (0,0035 mole) of 3=amino=4e
phenyl=5=(o=-methylphenoxyrnethyl)=1l,2,4=triezole end 3 ml.
of phenylisothiocyenate was heatced on the steanm batn for
two hours, It was then cooled in en ice bzth and treated
with 50 ml, of ligroin to rrecipitate the phenylthiourea
derivative. The product was removed by filtration and
recrystallized twice from methanol to yield 0,6 ge (434
of theory) of product melting at 182+183° C,

final, Cglc'd. for Cp3HpiNg0S: N, 16.85; S, 7.71

Found: H, 17.,00; S, 7.L1

3oAminoa4-pheny1—¥~§m-methx;phenoxxmethxlz-&-3,1.2.5-
triazole ‘ .

A solution of 5.4 g (5.4 ml., 0,05 mole) of

ﬁ-cresol in 10 ml, of methanol was treatéd Qith a solu-
tion of 3 ge (0,075 mole) of sodium hydroxide in 6 ml,
of water, This solution of sodium'm-methylphenoxide was
then added to a solution of 6 ge (0. 025 mole) of the
hydrochloride of 3-dnkno~h-phenyl-5-chloromeur"l 1,2, h-
triazole in 25 ml. of rethanole After the initisl
reaction had subsided, the flésk was stoppered and pere-
mitted to stand for fort&-eight hours. The solution

was then heated on the steam bath for thirty minutes;
cooled &nd treated with watér. An oil separated which

crystallized upon cooling in an ice'bath. The product
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was recrystallized three times from toluene to yleld 2 g,
(30 of theory) of colorless needles meclting at 155-1579 C,
inale Celc'de for CygHygNLO: C, 684555 H, 5.753
N, 19.99
Found: C, 68.55; H, 5.90; N, 20,23

1=[4'=Phenyl-5'=(memethylphenoxymethyl)el'=H,1",2? L'
triazolxL-gfg:Z-phenzlthiourea

A rixture of 1 g. (0.0035 mole) of 3-amino=ie=

phenyl-S-(m-methylphenoxymethyl)-l,z,h-triazole and 3 ml,
of phenylisothiocyanate was heated on the steam bath for
two hours, It was thdn cooled in an ice bath and treated
with 50 rml, of ligroin to precipitate the phenylthiourea
derivétive. The product was removed by filtration end
recrystallized twice from methanol to yield 0.5 g. (35%
of theory) of product melting at 166-1679 C,

Anal, Cale'd. for C23H2IN503: N, 16.85; S, 7.71

Found: N, 17.153 38, 7.53

3-Amino=4-phenyle5-thiophenoxymethyleif=H,1,2,b-triazole
A solution of 5 g¢ (5 ml., 0.05 mole) of thio-

phenol in 10 mle. of methanol was treated with a solution

of 3 g. (0,075 mole) of sodium hydroxide in 6 ml, of water,
This solution of sodium thiophenoxide was then added to a
solution of 6 go (0,025 mole) of the hydrochloride of
3-amino=4=-phenyl=5=chloronethyl=l,2,4=triazole in 25 nl, of
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methanol, *fter the initial reaction had euhsidad, the
flask was stoppered and permitted to stand for seventye
two hours, The mixture was then heated on the steam bath
for one hour, cooled o#nd treated with 200 ml, of water,
The product which precipitated was removed by filtration
and washed with water, It i3 recrystallized three times
from toluene to yield 4 g. (574 of theory) of colorless
crystals melting at 130-1320 C, |

inale Cale'd. for GléﬂthhS: C, 63.80; H, h;97;

N, 19.84; 5, 11.35
Found: C, 63.72; H, 5.14; N, 19.86; 5,11.47

Ly(h'-Phenfl-5'-thiopheno(yﬂethyl-Q'-H.l'.Z'tg'otriazolyl-
~phenylthiourea

A nixture of 1 g (0,0035 mole) of 3=amino=le=
phenyl=5<thiophenoxymethyl=l,2,4=-triazole and 3 ml., of
phenylisothiocyanate was heated on the steum btath for two
hours, It was then cooled in sn ice bath and treated with
50 ml, of ligroin to precipitate the phenylthiourea deri-
vative, The product was removed by filtration and rec:iys-
tallized twice from methanol to yield 0.5 go (4375 of
theory) of product melting at 1l41=143° C,

tnal, Celc'd. for CopHigNs5Sa: K, 16.77; 35, 15436

Found: N, 16,70; 5, 15.50
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3=Amino=4ephenyleb-(p-chlorothiopheroxrmothivl)ey=H,1,2 4~
triazole

A solution of 7.2 g. (0.05 role) of p=chloro=
thiophenol in 25 ml, of methanol was treated with a solu=-
tion of 3 g. (0,075 riole) of sodium hydroxide in 6 ml, of
water, This solution of sodium p-chlorothiophenoxide wcs
then added to a solution of 6 ge (0,025 mole) of the
hydrochloride of 3-amino «4-phenyle5=chloromethylel, 2,4«
triazole in 25 ml, of metharol, After the initial reace
tion had subsided, the flask vas stoppered and permitted
to stand for sixty hours, The solution was then hezted
on the steam bath for thirty minutes; cooled and treated
with 200 ml, of water, An 0il separsted which crystsale
lized upon cooling in an ice bathes The product was re-
crystallized three times from toluene to yield 4 go (507%
of theory) of colorless crystals melting at 121-1220 C,

Anale Calc'd. for Cjsli13Cli)3: C, 56.86; H, 413;
€1, 11.19; N, 17.69; S, 10.12;
Found: C; 57.13; H, 4.25; Cl; 11.22;
N, 17.90; S, 9.92

<[} '<Phenyle5t«({p-chlorothicphanoxymethyl)=i'=H,1",2" V=
triazolylel ' les-phenylthiourea

A mixture of 0.5 ge (0,002 mole) of 3=-amino=i-

phenyl=5«(p=chlorothiophenoxymethyl)=l,2,l=triazole and
3 ml. of phenylisothiocyanate was heated on the steam bzth
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for two hours, Tt vas then cooled in an ice bath and
treated vith 50 nl, of ligroin to rrecipitate the phenyle
thiourea derivative, The vroduct was removed by filtrae
tion and recrystallized twice from methanol tq yield 0.4 g,
(57% of theory) of product melting at 167-168° C,

Anal. Calc'ds for CpoH1aC1N5Sp: Cl, 7.84;

N, 15.50; S, 14.19
Found: Cl, 7.96; N, 15.52; 3, 1406
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Surmary '

In the course of this investigation, three
different series of compounds having variea substituents
in the fifth position of 3=-amino=i4=phenyl-i=t, 1,2, 4~
triazole were~synthesizéd. The sterting material for
these synthesas; pherylarinoguanidinium bisulf:te, was
first preparéd in the course of this work,

‘ A prdcédure was perfeéted for the conversion
of 3-amino-h-phenil-S-hydroxymeth&l-l,Z,A-triazole to
ths hydrochloride of 3eaminoefeplienyle5echloromethyle
l,z;hetriazole in good yields The latter was a required
intermaediate for the synthesis of the 5e«dialkylaminoe
methyl-; the 5~phenoxymethy1~; and the S5-thiophenoxye
methyltriazoles,

Phenylthiourea derivativas of most of these
nsw aminotriazoles were prepareds In a few cases, a
number of the hydrochlorides and ecetyl derivatives

were prepared;
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