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FILLARD JASCE DLAY AMSTRAO?

Reeeni work (1) bas shown thay 1-p=shlerobemsyl-l-n-eatyl-G» - -
isinotetrasoline has cidal action against Jrighowonss feetus ia Yitre.
I8 wns also highly active against ceytaln fungl, Samdids albicens end
Zrichoplyton memtagrophyies v. jnterdigiiele.

A gerlas of nev 1,4-disubstituted~5~iainstetrasolines were pre-.
Fared for testing usirg ithe cyclonexylethyl group im place of the m-.
octyl group. The series lLre the fcllewing groups in the Y=position:
Yearyl, o-gilorodenzyl, p-chlsrobanzyl, 2,h-d1§§1c:pbcn§rl,jj,h-dich.
lorobenzyl, menitrohenzyl, p-nitrobenzyi.'3—pheny1prop7iﬁand
2-phenylethyl.

The ‘5-iminotetrazolines were prepared by alikylation of 1-(2-qpele= -
hexylethyl }=5-aniastetrazcle with the aralkyl balide using the method of
HSardst, Reberde and Earvill (?) with some medifieattoms. -. ..

chle—ﬂsﬁllquaﬂai:-g;KB $ RY ——— -

Ny

cy0100063110H2332§ N5 FX

\\n/ R

R = &ralkyl
1-(2-Cyclohexylethiyl)=5~aulsctetrarole 1s & new compound prepared
by the following series of reactionsi 2-Cyclohexylethylamine, an inter-
neldiate, was prepared from 3J-cyclozexylproprionic acid by the Schmidt
reaction usirg hylrazole acid (3).

- sy o8O = A Aw

-1-



. PRI . . . Y
- R . e tud, "y
P AN FETNIERS T LA 2 RT0 e
’ ¢ . -
. - . PR A N S
“eo PAN P ) [N 3 " t..
> e e e S——————® . ———v A+ 5t
N - 3 flen e S ] ‘3. - ¢
) PO .- Ve - e -

- -

LD FA R LT,

P4

° -
o Rodd




. YL SR T )
PITILRD JA50Y X A39TRANT

Tho amine wia ihoc 2llowed to react with cyanogen tromide to form

the nonosabstl tuted cvxr?a’dé. R 'a L
’ Plk}’ SXAL ——p nlv.' c;y R RhOgl
- Tl 2 eyelo-0g%; 1 0H Gl -
. “he 2-cy ;oheqy;etuy .jaﬂuL; ‘e was treated wilh hydraziie acid and
u;e resa.t;n; ozod4~t grclizal to 1-(°-c"~‘chex?‘e“hvl‘-\~~*ine.etra—

AN}

..J.-!.'. ( ‘l/ .

.

wl .« - '\-n!

A5 I 1v 1 1 -
et b SR d —_— 357 -‘3 — xl --g-h R sa
I WA
X
Rl o oyelo=Sghy 27,0
1-(2-7yolouexylethyl)=5=nainotei~az0le was characterized 23 the pure

80lid, acetyl derivative, 2nd infrarad ipectra,

Sharacterization of the l-{2=cyclohaxylethyl)=learilirl-5=imino=

tetraznlines wns as ths hydrochloride, nhenylthiourea and the so0lid free

bagse when it could te chtain=d,
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Recently & series of 1-U disubstituted-5-iminotetraxoline hydro-
chlorides have been tested in the Psrke, Devis laboratories (1) for
their cidal effects against Trichoxmcnas foetus in vitro. The testing
showed that, of the compounds tested, l-(p-chlorodensyll-cotyl-5-
iminotetrasoline proved to be the most effective and is presently being

prepared for elimical testing. These compounds were also tested and
wore active against Trichomopps yeginalis and as fungicides against

Uandida Alhjgang and Trichophytom mentagraphyteg v. interdigitele.
I8 was decided to prepare a series of similarly gudstituted

5-iminotetrazolines es their hydrochlorides with the m-ocetyl group
replaced by a 2-ayclohexylethyl group. These salts are presently
being tested for sntitrichomonal and other chemotherapeutic effects.

A nev monosubstituted J-aminotetrazole, l=(2-cyclohexylethyl)=5-
aninotetrazcle was prepared as am intermediate for the synthesis of
the tetrasolines.

The tetrazcle was characterized by infrared spectra, melting point,
and as the acetyl derivative. The teirazolines were characterized as

the free bdages, hydrochlorides and phenylthioureas.
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. The syathesis of S-aminotetrazole was first reported dy Thiele (2)
who prepered guanyl azide by interaction of aminoguanidine and nitrous
acid.: The guanyl azide was heated vith agueous socdium sardonate oy

sodium acetate 0 bring abous ring closure to J~aminotetrasole.

- gag.g.ln.uxz .EEE&Q 323.§.33 .52229;, Hg;;:;_ggz

Thiele and Ingle (3) reported a mumber of produets obtained from
the direct alkylation of H=aminotetrazole. Methylation, sthylatiox,..
and b‘ll!lttlbl led to mixtwres of products, doth mong and disudstituted
aminotetrasoles. The preparation of some of these compounds was repeated
by Herbdst and Fercival (4) and it w:s found that the dimethyl, diethyl
and "alpha® didenxyl S~-aminotetrazcles obtained Bi Thiele and Ingle were
1 4 disubstituted-S-iminotetrezolines,

Sodiun azide and hydrasoic acid have fregquently been used in the
synthesis of substituted S-aminotetrazoles, Cysnamide (5) or
dicyandianide (6), which diseocictes to yenemide, react with bydrezolc
acid to give S-aminoteirczolo.

| Hy-ClEny — Kg—j‘ﬁﬂg
*y

Stolle (7) prepared l-methyl-5~auinotetrarole by interactiom of

N-pethylthiourea with sodium nzide in an atmoaphere of carbon Adioxide in

the presenge of lead carboenate.

Fo
CC2 Ny

By this reaction he also prepared a mumber of l-aryl-S-aminotetrazoles

carna-cﬁ.-rma “L:g-}- CEy-— %

from the corresponding N-arylthiouresns (&,5).
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A procedure that eliminates the use of lsad cardonate in the presence
of podiun azide or hydrarzoic acid was developed by von Broun and
Feller (10). The procodnro involves tﬂ; into*fb’ion'of nitriles and
hydrarois acid in the presence of concentrated sulfuriec acid according
%o the foiiéwiné iquﬁﬁion. .
| | ‘icml-zm‘e} Bo3dy T

Ny’

The intermetiate was assumsd to be a substituted carbodiimide to which

the e~cond mole of hirezolo acid gdded, followed by cyclization.
By 225 HEe+¥y
R-CH4RNa * nsf: i = r-E=cami’ H3,
| R—-n:fr Gy —p R—g—g-miz
3 Ny’

A more logical explanation of this tequcnco.of rosctionn was offered
by Herbst, Roéort. and Harvill (11) which di4 not use the free imine
radical (ENa), first postulated by Scimidt (12) and used by von Braun and
Keller. Eerdst, et al. (11) suggested the addition of hydrszolioc acid
directly to the cyanide linkage, followed by an acid catalyzed rearrange-
ment accozpanied by the eliminstion of mitrogen, similar to the Curtius
rearrangement for acld azides. The gsame intermediate is assumed to
result. After the addition of another molecule of hydrasoic acid to the
rearrangement product, tie resulting guanyl azide cyclizes to the

l-elkyl-f~eminotetrazole.
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R-CH4ENy — n-zsua Ha5%, R-NuCau A4,
3
R-HaCaNS¢ENy —) R—ﬁ:g-NHe - n-;-ﬁ-msz
3

W’

Garbrecht and Herbst (13) have extended the work of Hantssch and
Vagt (5) and found that the sction of hydrazoic acid on monosubstituted
cyanamides led to the production of only l-substituted-S-aminotetrazoles.
In this method the alkyloyanamide is allowed to react with hydrasoie
acid in ether or aqueous aleobol solution.

Recently several methods for the alkylation of monosubdbstituted
5-sainotetrasoles have been developed by Herbst, Roberts and Harvill (11).
The products are Liedisubstituted-5~ininotetrazolines (as mentioned before
on p. 3). These methods use alkyl sulfonates, alkyl sulfates, araliyl and
alkyl halides as alkylating-#gants.-vtith some modifications of
technique (14) these methods were employed for the syntheses of the

iminotetrazolines in this thesis.

el



.

o

L

-

LAl

0o




DISAIISSION






The Sobmidt reactiomn (15) im which primary smines are prepared from
the cardoxylie acil coemtaining ome more cardon by the setiom of hydrascic
seid was ueed in the prevaretion of
(RCC,E4EN, 225%, RNH,4COA4 o
2cyclohexylethylamine (18). One requirement of the Schmidt reastion is
$hat the orgsnic #cid used de stadle $o sulfiric acid. 3ICyolohexyl-
proprionis acid, which was used here, satisfied this requirement.
Yhen compared with other methods for the preparation of primary
amines from cardoxylie acids such as the Hofmann and Curtius reactions
> several sdvantages of the Schmidt reaction are apparent: (1) the yields
from longer ehaim acids are uswally detter and (2) only a single step is
involved. Initiation and control of the rucfrion. which ie exothemmie,
often are 41fficult since dest results are obtained {f the teaperature
" "is kept Detween 40-60°C. Theseé problems were solved im the present
case by raising the temperature of the reaction mixture to 30-35°.
Yefore beginning eddition of the hydrazoic acid solution. Subsequently,
the temperature rose to 5%-60%C. where i could be maintained sasily dy
adfusting the rate of addition of hydrazoio acid and the degree of
{mzersion in the cooling bath. - -
“ In the preparation of the benzene solution of hydraszoic acid by

addition of concentrated sulfuric acid to a water slurry of sodium
" agide (19) covered with benzene, it was found that by using balf again

as mich water as suggested by Gardrecht and Herdst (16) abensene solution
. of ‘hydragolc acid of ocomparable consentration was odSained. The addi-
. 4femal water permitted better stirring and the tempersture ‘eould be more

- sasily sontrolled.

“
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Benison (17) 4x his survey of the chemistry of tetraroles has ia-
cludsd several methols for the preparatiom ef l-substituted 5-amino-
tetrazoles. Some of these have deen deserided in the historical part.
It wae decided that the ;uthod of Garbrecht and Herbst (13) im which
monosubstituted cyanamide is Sreated with hydrazoic aecid would be used.
The cyanamide is prepared by; interaction of cyanogen bromide and a
prinary anine.

- ' RNHEp4CKBr —>-RNH-CEN &&= RlaleNE
The cyanamide is them sllowed to react with hydrazols acid % fors a

substituted guanyl azide whici then cyclizes t0 the 5-aminotetracole.
r 3 ——
REaOuRU4EN; —) Im.g-xxz — x: J—lﬂz
3 N

¥ith recent improvemeats of Sechnique from this ladoratory there is mo
need for separating the cya;xanidc. and the hydrazoic acid is generated
in the reastion vesssl.

These imprevemsnts in the method of preparation of the Setrssole
and the preparatien of the amine by the Schmidit reaction bawve reduced
theoverall time required for the preparation of the tetrasels sterting
with the ear®exylic asid whem compared with the method of wem Brauam and
Keller (10), where preparation of the mitrile may be necessary.  The
methods give reasonable yields of a product which is quite easily
parified.” " -

Sinse 1-(2-vyclohexylethyl )-5-sminotetrazole had mot been prepaved
befure 1% was also prepared by another method. Alkylation of 1l-dDemmyl~

Miuototuzolo(l) with 2-cyclohexylethyl browide (O) gave l-benzyl-

(;)Tho l-benzyl-S-aminotetrazole wag prepared in this ladboratory dy the
method of Garbrecht and Herbst (13).

-6



oo
N - - . [N : -
B S M T 300
0 - % el %
PO FITRN PR 4 IV ERE A

i R VA DRI B
P T R L SR
. [
- . o : ERAY
LT xoiaw angt oal o o Al
A B TR UGS G
o — - T
» . -
¢ e it S VA -J‘.s‘.“; SO
P L N s . M : PR 1Y 4

PRI 4 .k . - - "
e - N . cL e T Ll
- PR Ve, . - . - LI
: . L oAl LIRS L TR SRR




Ye (2-07olohexyleth 1)-R-min:’. strazeline hydrobronids. The hydro-
bromide was ecnvertad to the hydrochloride

CgHg U —faNi Har
\ _‘“cuz ecsﬁll(cyclo)

TSI

by liberating the base with potassium hydroxide and treating the free
base with eancantrated hyirochloric acid, The hydrachloride was thes
dshenzylated By hydrozenolysis using the general techniques of
mywmeter(’l). = : N TR

choueg ‘ucl ¢ -
-C C{acsnu(cyclo)

N\ N

”

In the first msthod the tetrazole riag was formed from 2-aycle-
hexylethylamine ia such & way that the amino-X bsceme the l-aitrozem
of the Setrasoly »ing} 4in the seoond method the 24nlcl{0q19thyl -
group ves sdted ap & ring substitugnt on a preformed Setrssele shruqsure.
The forsation of. the same compouad by hosh prossiures swruorta the . .
wseignment of the strusture #f the product as 2-gyslohexylethyl-5-amipe-

tetiragole.

Infrared spectre,. figures I snd II, and mixture meltiag points whieh
gave o Gepression were used 1o shox that the produals of ths Amo methods
were identiesl. Bonsylation of the l-(2-eyclohexylefhyl)-S-aminotetrasole

-
- - .
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gave a produst whose hydroorloride was identical with that odiained from
the aligrlation of 1-benzyl-S-aminotetrazole, desorided adove, as shown
by infrared epestra, figures III and 1V, and mixture melting points,
which showed no depression. Since the zame compound is formed regardless
of the opder f{n which the two substituents are introduced, the 2-oyvlo-
hoxylethyl and bemsyl grouprs must occupy equivalent positions on the
tetrazole ring. This requirement is met only when R and R} cocupry 1~
and 4= positions on the S-aminotetrazole ring as in structeare I. ™

B

N
b¢
RorR!a 2-gyclohexyletyl or dengyl.

Structurs 1 was further sabstantiated by the debenzylation of the
tetraseline formed from the alkylation of l-bensyl-S5-aminotetraséle with"
2-gyclohsxylethyl bromide, to give l-(2-cyelohexylethyl)-5-aminotetrazole
in 713 yield, indicating that the 2-ayclohexylethyl group oecupied the ™
1~ (or 4=) position on the ring. Sirce only the Y- position is equivalent
$0 the 1~ position, substitution in fuy other position in the ring would
lead to different products. Rearrangement during the debenzylationm {g
rather unlikely eince rather mild conlitions were used. - - -7 °

_The. l={2~cyelohexylethyl)=l-aralkyl-S5-iminotetrazoline hydrochloriles
were prepared by the method of Herbet, Roberts and Harvill {11) with more

reoeR$ ixprovements in technique from this laboratory (iB). The method

-8
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iavolved the hesting of the sralkyl halide with the l=alkyl-S-ermince
tetrarole at temperatures 6f 120=1509C, for a period of time. 'Uintlly
a homogénecus welt formed, followed by a »ilily exotheraie reaction.
The salt of the 1-B,aissbetttuted-S-1ninotetracoline erystallized from
the hot mixture and was purified by steaa 41stilling the excess densyl '
halide from the mixture. The free base was formed and then extracted
either with ether or bYenszene. The hydrdchleride wss forzed by evapo-
rating the driéd ether solution, diseclving the fesidual 01l in aqiecus
alachal an? adding eoncentratsd hydrochloric asid, or by tresting the
dried bengene solution with anhydrous hydrochloride.

It was found in the prenaration of this series of tetrazoline hydro=-
chlorides that the use of a larger excess (507) of dDenzyl halide mode it
eanier 5 handle and digiolva the crude tetrazoline salts.

Yo dlalkyletion was 2~parent ever with the large excess of halide.

In the purifiscation oomnlete sslution of the crude tetragoline sals
i{n alcnhol defore steam Aiatillation wns nacassary to imsure the conplete
removal of the alkylating epgent.

All of the l=(2-cyclohaxylethyl)=legralkyl=5-iminotetrasoline hydro-
chlorides prapared are listed in Iables I and II.

The lower yield o€ the p-nitrobenzyl substituted tetrszoline hyiro-
chloride was dQue to the dark enlored {mmurities in the crude product
which caused greater losses during purification,.

Longer reaction times were used for the alkrvlations with 3=phenyle
propyl and 2-phenylethyl halides because of the lower reactivity of these
reagents compared with that of the denzyl halidss. |

During the preparatisn of the tetrazoline hydrochlorides it was

found that the free tetrazoline base of the 2,4-dichlorodenszyl
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substitute? tetrrroline wig a avlllde. Alclznts to prenars the freo bases
of the other tetrarmolinss were z1in by traating the sure hyirochloride
with potassium hydroxile snd exizacliagz with ellher. After drying tha
ather solution, the ether wasg evapsratzd &nd the residual oil crysiailized.
The frea hages were racrystalliszad from elihsr crolobexzne oy petruicum
ether,

30114 bases were obdtzined for all bub the l=(J=zhanylpropyl)=d-

(2-oyclohexylethyl )=S=iminotetrazolire. TForuclas, melting points aci

analysas are fourd in Tadle IV,
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Benzene Soludi ' °

The method of Garbrecht and Herbst (16) wes msed with slight medi~
fioations of techmique to permit easier hnlun;.

The betsehe solutioms of hydraszoic acid were prepared as fellows:
300 ml. of water are added to 208 g. of sodium azide in a 3 1, flaek
fitted with an slsohol therwometer, efficient stirrer apnd a 200 ml.
dropping-funnel with eutlet dalow thé 1iquid level. The flaek ehould
e vemted, 8ix hamdred milldiliters of deatene are added. While keeping
the temperature below 30°0, ﬂtp aa ice~vajer Yath, 100 ml. of aeansen~
trated eulfurie sre added dropvise ever & period of ome and & half hours.
The solution turas a deep red uatil the last 5-10 ml. of 80id are added.
$tirring i¢ contimwed for two hours and the mixture {s alloved $o stapd
for ene hour after whieh .$he denzene layer ia domgated and dried oyer
sodium smlfate; - & ‘.

The ecncentration of the hydresoio acid was deSermined by Sijration
of aa aliquot with standard aqueous alkali using phenelpthalesn indicator.
The above procedure gives solutions eentaining iaitiel cemsestratioas of
18-17 g. of hydraszoic acid per 100 ml. eof solution.

~

g=‘ gm. .Lgmlgtmlaming

. The technique developed by Wilson (22) for the propurattol of a primry
a..mino by the Sohmidt reaction from the corresponding acid was cnployd with
nlisht -odiﬁcauon as followa: 203 g. (1.3 noln) of }cnlohovlproprionto
acid Aro diuolvod in 2.2 1. of benzene in & § 1. nuk fitted with an
2looho) Shermoweter, efficient stirrer, 500 ml. dropping-funnel and & reflux
sondensey., 8ik lundred and twenty milliliters of concentrated sulfurie acid
‘are odded with stirring. JFour mndred and eighty milliliters eof a denszene
.sedutten of hydrazoic avid (14.6 g. of hydrasoic acid per 100 nl., 1.625%
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moles) ars thea ndded dropwise with stirring at such a rate as 10 WAlns
taln & renction \empereturs of €090, The additioa of the hydrasoio adid
solution required adbout oae mﬁ Aftar oomplete additiea »f the hydrs-
50i6 aeild oMrring 1s sontinued for an hear while 2o reagtiea vessel: b
is in a water dath at 68%Q. © T R
After separuting the densene layer the sulfurie acid layer is
poured in o very this stresa tate 3,000-M,000 g. of 10d-{na ™Y, - =
Neaker. A’ voluminsus prestpitate presumadly of the aamine acid sulfaie
remlts. The mixztufe &8 peured ento a large filiery and suction applied
witil thé eurfade #f the presipttate degind'te ligilfy. Retain the!
1266.100 ml. of filsrafe; The precipitate asd the 1ast 100 ml: of” the
flltrels are seturned o €he § 1. flask, dissolved 12 1 1, of water and
the sdlutien mede desio te lituma with 50% petasstud Npdroxidi solution.
The anine 14 stens d3s811led-watil adbowt 1 1. of distil14té {s obtained. "
Ome huadret milliliteres of other are added $6 Sthe distillate and ‘the-
oVher layer separated.  The'sater layer 1s extractéd three $imes with
50 ml. pertiond 8{ ether, e ether layors are eoxdined mnd dried over
petoasinm carbvonate.  The sther is removed by distillatioa using a
Vigreux solumm. The amine may be further dried after the -ether 15
removed by adding 26 nle o‘f‘ benzene and distilling the azectropie mixture
through the column. The columa is removed for the fiael @istillatien amd
the amine selleated, BP 1840-1£59C. (umcorrested) l§5 1.8637 (XB) jield -

LK -

1 g.. (824) Based on 3-~yclohexylethylvroprionie meid. © ~ °° "7« <

e

. " #he methods descrided by Gardbrecht and Herdbst (16) for the nynthnh
of l-cllvl-'j-aninotetra:ol- were used in a modified for- mlvod in thu '

hbon”!"o
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The toﬁn:oh wag prepared as follows: 127 g. (1 mole) of 2-eyclo-
hnqhnvlnho are dissolved in 800 ml. of 95f ethanol in a 3 1. flask
fitted wuh an alnhol thermometer, efficient stirrer, and a 500 ml.
dropping-funnel. The flask must be vented. After sooling below 1090, (a)
in en ﬁtgi-iatq bath 106 g. (1 mole) of cysnogen bdromide, dissolved in
200 -i.’ef wvater and 200 =l., of 95% ethanol, are added dropwise. Forty
grams (1 -olo) of sodium lmh-oxiu. dissolved in 100 ml. of water, are
added and lhc solution -t!tud for an hour and a half., Seventy-eight
grams (1. noln) of sodive uluo. dissolved in 240 ml. of veter; are
added round YWy 200 -J.. (1.2 ‘moles) of 1:1 hydroehloric mcid added drop-
wiu. ' mtr stirring for 5. Mf hour after the hydrechloric uig is added,
the solution is bolled under reflux on & steam bath.for six hours. The
reaction mixture is allowed to cool slovly to rcom temperature and then
is chilled in en ice-water bath. The precipitate is filtered(®) and dried
over caleium chloride and potassium hydroxide in a wacuum dessicator. The
dried product is refluxed with 500 ml, of 99% isopropyl aleschol, the
suspension cooled, filtered and dried. The yleld vas 8.1 g., 474 (vased
on emine), MP 21,59 21%.5°C. (uncorrected).

Analysis. galgéd.jsfo; Oglig :5; 03555 .36 H, 8.78; l 35 B‘[ M:
v 99 .
. Derdvative of l=- 4 hexylethyl )~
Two grems of the tetnéoie are refluxed with 10 ml. of acoudi anhydride

for hIf en hour. Ten milliliters of isopropyl aleohol and 10 ml. of water

(‘)Thq temperature should be kept below 10°C. until refluxing is degun.
Vigorous stirring should be continuous throughout the process.

(‘)an is done in the hood becsuase of the excess hydrazoie acid present.
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Figure I. Infrared spectrum of 1-(2-cyclohexylethyl)=-5-amino-
tetrazole from smine. (Nujol mull)
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ape alded and the solution ie heatsd on a steam bath to remove the excess
anhydride. The eily product is crystallired from cyclohexnne, MP ©0%,%0-
9‘.5030 (“M‘“)o

Avalysis, Cale'd. for cnalcn?o; C, 55.67; H, 8.07; E, 29.72. Jound:
0, 55.59; R, 7.58 29.72.

1=(2-Gvolehexylethyl )-l-Aralicyl-5-Ininotetresoline Eydrochlorides
The methols of Herbst, Roberts and Harvill (11) and Herdst (14) were

used. Twe precedures were used for the extraction of the amine and
precipitation of the hydrochloride. Zxamples of doth procedures are
given delow,

The formation of l=(2-eyclohexylethyl)-l-m-nitrobenzyl-S=imino=
tetrareline hydrochloride will illustrate method A. The tetrasoline
hydrechloride is prepared as follows: 11.8 g. (.06 moles) of 1-(2-eyele-
hexylethyl )=5-aminotetrazole are heated with 15.4 g. (.09 moles) of
a-nltredensyl chloride at 1UCC0. in an oil Bath. JFormation of a homo=-
gonesus nell ig folloved by a rapid exothermic reaction after which the
mixture solidifiee. The bath is kept at 1409C. for an hour snd a half
after tho uothomu roaotion mbaidu. The crulde product is dissolved
in 300 ml. of boniu ethanol. Five hundred milliliters of vater are
Mded nml tho .ixtm steam distilled until the distillate is clear.

More ntcr h uld.d nlowly during the distillation to maintain a volume
of cbont 300 ml. of water in the flask. Thirty grams of pﬂaui-
byﬁroxido are olowly addod to the wvarm residue and the oolutln stirred
for tvo honr- One hundred and fifty milliliters of ether u'o addol after
oooling vnh teo. 8tirring is continued for half an hour. !ha oﬂur
hyor is uparnted cnd the water layer extracted three times with 50 nl.

rie

portions of ether. The combined ether solutions are dried over potassium

-1}
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carbomate. After ewporating the ether, the residual o4l s dissolved in
30C ml. of 555 aquecus sthanol and 20 ml. of eoncemtrated hydreehlorie
asid are added. The presipitate of the hpireshleride is redissolved by
heating the n-p.du. The hot solutien is filtered, cooled and the
s011d o0 ohtained is f1l%ered sed dried. : s -

Method B huteuwn lhoprou‘uc 1 mmunaﬂo&&
through the additiom of the pohutu hydroxide AM .umg Beusene
1s used i sinilar mtniu to sxtrect the hhot.tfuoum. Tb
hydroedleride is fuld L 4 pluilc anhydvous w eblorm m
the dried bemsens solutien. The predust is ruuna o n,g‘hu‘yt_ﬁ
son.ormma"; ,

™e addttion or one m of Norite was anuury %o Mo cofonl )
tapurities in V3¢ phrifioation ef the p-attrodeassli- h 5.,...,;,).,,1-
sudstituted mmum o R ;;

Yormalae, .ddlc pﬁntd. method, resciion thu ud uuiy’.
given in Tadles I aed II. '
|

l&(t—ﬁohunhuwl)-s-'utuutmoh (11.8 g., .“"nloi-)’.? is heated
a% 15090, 1a an o1l Bath with 114 g. (.09 moles) of Vemsyl ehleride.
Formatfon of & hamogeneous melt is follewed by s rapid uoth.uu nuthl
after whish the mixture solidifies. The dath is kept at 1mm for
twe hm- after the exotheraic reaction subsides. The erwde m is
diseolved ia 250 ml. of 95% ethamol and 600 ml. ofnmqnm The
aixture is otesnm distilled until the distillate is c‘lut.; The vara
residuws is made Msic with 15 g. of petassium hydrexide. After esoling,

150 ml. of ether are added and the mixture shakem vigorously for five
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minutes. After separation of the ether layer 30 ml. of ethanol are
added %o the water layer to dissolve the remaining solids. The waser
soiution 1§ extrantald with four %0 ul. portions of ether. The ether
eclutions are comdined and dried over potassium carbonate. The ether
is cnpomtod on a steam bath and 100 ml, of Ml and 50 ml. of
mtor. are added to the oily residus., Congentrated h,rdm)ﬂ.pric uc“

i thcn added until Cong9 Nd indicator paper changed to bluo (tO ml.).
The hydrochlorido is rodhoolved by heating the suspension. _ Tho hot
sclution ig filtered, copled mpd the solvent removed by mqton {h a
£i1ter. The s0lid 1s waghod vith 50 ml. of ethanol two Mimds and dried.

The yhld of 1-(2-cyclohnvlotnyl)—l&-bmyl-}hinototn“nuo hydro-
chloride was 15.7 g. (81§), W 2096-210%5. (uncorrected).

1-Beneyl-5-aminetetrasole (10.5 g.s +06 moles) (13) was : heated with
17.5 g. (.09 lolq) of Molohaylotm bromide at 150‘0 in an oil
bath for eight hours. Formation of a homogeneous melt is followed dy a
npu uomnu reaction after which the mixture solidifies. The dath
is hﬂt at 15000 for éight hours after tlo exethoraic reaction umuu.
au -sxm-o is dmotn( u 200 ml. of boiling ethanol and’ 600 -x. of
vater h added. After utlu distilling until about 500 ml. of umn-u
ts au-lnod. Ahe hot water layer of the residus is deesnted from en oily
'brm nquh Thirty grams of potassium hydroxide are adled to Iho water
ulntion M tho solution stirred for helf an hour. The water lve is
mhd nl 150 ml. of ether are added with shaking, ﬂu ether lvor is
npantod nl the water layer extracted with 100 ul. of othr and 50 ml.
of bengene. The ether and benzene solutions are comdined and the solvents
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Figure III. Infrared spectrum of 1-(2-cyclohexylethyl)-l-
benzyl-H-iminotetrazoline hydrochloride from
1-(2-cyclohexylethyl)-5-aminotetrazole. (Nujol
mall)

1 [ 1 A N
8

7 g 30, 11 12 - 3%

=
I
(oA o

Wavelength in microns

Figure IV. Infrared spectrum of 1l-(2-cyclohexylethyl )-U-
benzyl-H-iminotetrazoline hydrochloride from 1l-
benzyl-5-aminotetrazole. (Nujol mull)
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evaporaied. The residue is dissolved ia 100 ml. of 95% ethanel emd 50 ml.
of water. A small amount of an insoluble Droduct is formed when 30 ml.
of conesntrated hydrochlorie acid have deet 2dded and 1s filtereld off
Yefore the hydrochlorile precipitates. The crule hydrochloride is
rediseolved by heating the suspension. The hot solution is filtered and
ohilled with an iGe-water bath. The solid so odtained is filtered and
aried. The ylald of 1-(2-oyclohexylethyl)-U-Denzyl-5-iminotetracoline
hydrochloride was 8.4 g. (23%8). 4fter two iicryizallisationt of this
product from aqueous aloohol the profuct melted st 2099-21C0C., ¥ixture
melting points of {his product and that made by the deusyletion of 2-
cyclobexyl etiyl-5-aminotetrazole shoved no depression.

Debanzylation of J=(2-Crolobexyletiylyb-Densyl-5-Iaipotetresoline
Hydrochloride ' ' S

The method of Blrkhofer (21) and Pereival (i) was usel. The hydro-
genolysis or debensylation is done as followss 1-(2-eyelohexylethyl)-
B-benzyl-5-{ninotetrazoline hydrochloride (3.22 g., .01 mole) 4s dis-
solved in 50 ml. of ethanoli One grem of 5% palladium ca ebarcoal is
added and 50 p...i. of hylrog‘n is applied to the system for two heurs
with -haking 1n . burgo:s-?arr lov pressure hydrogen&tioa .ppl!niuu.
The thoor'ticul -nonnt of hydrogen is absorded in half an halr The .
cataly'Q 1. filterod nnd vasned with hot ethanol, Sodium cardonate
(0.5 c.) 1 sdded and tho solution is eoncentrated. Tield of 1-(2-oyclo-
hciylothyl5-5-nm1nototra:olo was 1.4 g. (T1%) wp 212.50-213.5%.
(anorrootod).

A mixture melting point of this product and that produced by‘tho

reaction of 2-cyclohexylethylsmine, cyanogen dromide and hydresois acid

gave no depression,
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One gram of She iminotetrascline hydrochlo:ide 1s mixed with 1.4 g,
of potassiwm uydro:ido in § m1, of watar snd 1 rl, of othnnl. The

1 [

solution 1s extracted ouooo-ssnn..y rdth JO -1. and 5 nl. of ether. The
combined esther lay;rs ere dria-i over codim carboaate. M‘ter Mpornting
tre ethar the msi&m_ uid re 1. trec ted wi?h half {ts wlmo of
phm;rltsotﬂioayurah ani ho mixsure ls hw.tel fnr 1-5 limbgq on & steza
Ysth. The crude product 1a w« u..o(’ wita 5 wl. of pe.ro.uma other &nd
5 ml.' of 507 Laaprooyl elookols The p}mxylthimre s trc r-mrystc llieed
fron fﬂ 1gnpropyl aloohol. . ’ o
It was nenssnary tn cml the vnaheﬁ pmdm vitn dry feo t.o cruse
erysialliration 1n the preparation o! the ohmlthim; dodmtinﬂ
from $he I-pit om'l_gropyl and 2-paen; 'latuyl subat&tutod tctrn:ouuo.
Tie au&;t&bn pf Ralf s ¢m of Kcr“:o m lunury h p‘ru}'mg
the dviwuvu or tre p-nnrcben?yl.i mit;obuzyl and }pheuylproprl
gubstituted totnzonnn.

Formulae, mlt ng poilt‘ and mmr-ou are glven ln Tuuc' 111,
- hexylet wli - otetre ‘ "
!ho uiaoucmaouno beges wore prmro‘ u r.nm: l ¢. of the
hy»mhloﬂdo sre trutod -lth 1e of petndun Mrox“b 5 -1. of
ntor and 20 ml, o! nther. ‘The nixture 1. nﬂ‘ud on & .m hth
wuntil both layers uro elnr. Afjer ooouu. tho othu- 1w i.
separated and the nior hyor extracted with 10 nl. of ptm.« The com=
bYined ether layers ere a:u over -ccuun cnrbomto and thi. ;t;mx; mp-
orated under reduced prouu-o on & steam bam. ‘The nddual bih vere

ccoled with ice or dry fce t3 cauce cmtallimtipu when necoess=ry. Ko
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1,

2.

3.

The preparation and properties of a new monosudstituted S-amino=
tetrazole have deen descridet,

The preparation and properties of a series of 1-{2-eyclohexyl-
othyl)=li-araliyl=5-ininotetrazolines and threir hydrochlorides heve
been desarided,

The monoalkylation of & l-substituted-5-aminotetrazole to glve a
1-M-4i gubstituted-5-1rminotetrazoline hag been discussed,

A proof of structure for the 1~(2-gyclohexylethyl )=S-aninotetrazole
has been descrided,
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