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INTRONTCTYON

Although tetragole itsel? does mod appear bo be chevecterized Yy
sy pronguused pharmasologicnl action, the introduction of substituento
inte the 1 and 6 positions of the Mng sbtructure immrts definite and
ia many iostencos very profound scbions fo the rvsulting compounds.

As outlined by Gross ond Peabherstons (1,8,5,4,5) as the result of a
somprehensive study of 180 totrasole derivetives, the pharmmcologioal
aobions of these compounds genorelly invelve the eentral nervous sysbom.
Tho substances exhibit sbimlatery or deprossant actions as well os
varying dagrees of wmized stimulatory and depressant achion,

florbet end coeworkers (8) huve synthesised a series of wibro and
sninpphenyl tebrazole derivatives, It was mtamtmg to abserve that
the introduction of & weaminophenyl grony st elther the ) or 8§ position
of the tobtmszole maelaie resulted in compounie having primerily deprose
sont avbions They alse symthesised severwl lsmethexyohonylwieallyle
tubragoles (7)e The prosenss of » pencthoxyrhenyl greur comsed & simie
lar deprosannt of foct (7).

It is the purpose of this lwrestigetion teo wepend the knowledpe
of the relationship betwosn ehemlcal sonstitubtion and pharmacologiesl
properbios in the tebrasole ssriens Tor this purpose, it apvesred %o
bo desimble to study the nrepuration of a gseries of suhatitubed phenyl
alkyl totragoles in which bobth an alkoxy snd an snine groaup wore ine
oludod ae mibsbituente in 4ifferent ponitions on the pheryl ring.
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HISTORICAL

The Pirst tebrasele was propared in 1866 by the Swedish shemigt
Je As Pladin (2) vho obsorved that the sction o nitrous acid on dle
oyancphonylbydmetine lod 4o the formtion of & oompgund G Rgly o which
he asoribed the farmala C,10(0¥) (CHQ).. ydrolysis, followed hy Aew
earbonyintion, produced m compound having the formls Coilgies tho unit,
¢ a}:{s(w_‘h remaived inbact throughowt the trensformation (2)e Bladin (30)
propossd the mame totrarsele for the new wing stmebture.
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In 1868, Siadin (11) suecvoded in prepering betrasole itsel? by
the following serias of resctions.
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Torster in 1900 (12) syothosized Y=hydroxy-Gephenyltetrazole by
interaction of bemsohydrexanyl shloride and sodium aglides
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At about the sams time, Sehroetar (15,1¢) succselel in converting
bengopheuons dichleride fnto 1,6-diphenyitebrasole by hosbing the
fermer with silver azide or sodium aside. The consbibubion of 1,0edie
phonyltobmsoele was confirmed by the synthesis of thie sompound from
Vephenyl bessimidyl chleride and sedium anide (14).
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Sehrosber (15) alss axemined the behavier of pivalophenons, an
arometic sliphatlic ketovs, in ordor to diseover whether the aryl or the
alkyl group nigmbed durdog the resstions The formetion of letebutylels
phonyltetrasele indloated that the tebutyl group hed migratod.

Another intorseting mynthosis of 1,8 dlsubstitubed tetrasolen ime

volving the condencablion of arcwetic dimionium salts with soyl hydmsines

wns dosoribed by Dimroth and de Monbmollin (16)s An initisl condensation
of the resctents to forn dismohydyasides mue followed by conversion of
the latter inde totresole derivetives by broatment with agquecus allmil,
Both monesoyl bydmsines and dleeyihydrasines were woed.
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Sohmidt im 1024 (17) deroridod an apperwbly sinmple methed for he
sonversion of kotenas inte 1,8 dlsubstitubed tebragoles. With one
oguivalsnh of hydrasole acid, the produst was so amides Two oy wore
equivelonts of hydrmsoic weid led o the formabion of tebrasoles along
aith anddes and somo obber products,
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The mechanlsm of fared by Schmids to suplals tho resetion of hydre-
soie acid in the presense of auvld cabalyutes ecsumsd the fermation ef
tn isine radicad (CUY) which subsogquamtly reacted with the ketone to
give an eximes The tebrazole formmbion wms explained by the inberw
aotion of & sepond mols of hydragolic acld with the cxime or some other
inbormediabe foruwed by roarvengement of the oxime. fplelman ead iustin
(18}, howevar, ariticized Schuidt*s mochaniem and concluded thet wvelither
the fmine radical nor the oxime wme fzwolved in the resctisn bebwesn
bensil and hydvesoioc aeids later, Sxith (19) dorsloped a mors acoepbe
sble faverpretation and discussed a carbonium ieon wschanism for the
formiion of tobrmunlor in the Schmidt reaction.



- T8 3061, ven Praun and Rudolph {280) tmproved Tehroster's procodure
f‘M:) by Sraating the fulde chleride with hydmsole cceld in bensmne or
chiovoforn solntlon: Those twvestigoborn found thet wany iImide chlorides
vhigh wmld net remct with sodfum axide yielded betrezole derivetives
£ hydtvasote seld solution was ueels Thus nitre mbetitutel aremtio
fmide chlorides whieh wore stnble teverd sedium sside oonld be sonverbed
intn Gotpmaolor by this toehnfques Biarting frem Yeallyl or Mwaryl
bonsnnidon, Shay moeesded in procering e saries of 1,5 diarylw and
mmmwmmmm by succensive resction with phoaghorus pentne
chisride and hydrasels acid.
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The fereguinz segnence of rescbions was spplied by ven Braun wnd
Pudolph (85) only to imide ehloridss &n which W wap arsmstie ond % was
vither aliphotic or arematic. The restyrietion to imide chlorides dew
rived from bensemidos was explained by Verbat ant commrhers (21) %o be
based on sariler work by wen Wreun end his cownorkers (25,85.24) &n
which 1% e 'ww that Imids dhlorider of aliphatie amides of tho tyve
a-oeaaaggcl. whare X' wan either X or an aliphatic group, were chareherized
b sush reastivity that thay conld not bw fsolabed.

In 1050, Surbet an) oosworkers (51) synthosined a growp of twentye
six 1,6 Qisubstitubed tetrasolos mud dempmmbtoated thet the preparation
of tetrasoles from Vembotituted amides by corwersion inte imide
thiwiéqx aund intormcbion of the latber with hydrasoie acid wos mat

ofim



1imitod S0 Vemahatituted hensamidos as indiested by won Dreur and
m;m (80) but could bo applied successfully ko a groat varisty of
mbstituted ankdes including conplotely aliphatic types. Tho stability
of the inlde amwmm wae wagh Bhat thay could be propordd ouOOBEEw
mmy tn hensens sodutdone They showed thet even with thermolahile
mm; ehloriden, md rapntis wore obbaimhlo whan all nrocedores that
involved werdng orisr do treatment with hydragelc uold were eveldsd
in »o fer as Mﬁbzm
| ﬁwml&, Haxbat and sommrieers (G} mosssded in arbending von
Sraanta procetnre to the pramretion of a rerlety of nitrophenyltebrne
goles from bobh Yealkyl nitrobensamider and Yegoyl altroanilines. They
avaverted the mi&mgﬁ&ﬁwﬁ%%mﬁ#é inte the sorresponding aminsphenyle
totmaoles by mmlm'am hydrogonntion. |

38 8 vesult of their invostigebioms, Cross and Festherstone (1,2,
6,4&.&}' have drwwe certain conolusiess ropamiing the reletionship bee
twnan chenionl wm@mm sud shermgeologioal aotion of the tebrazole
dorivetives. In s serles of 1,0 dlenebituted tebraseles In whioh the
subatituents ware hydrosarbon redleals, ther sonciuded that ceatiral
serwene stimlation was favored by & oyoloaliphetio prowp in the }
position or by Lnwreasing %he slge of o slrnle alkyl group in the seme
positions On the obher hend, deprossant action was favered by increase
fng the size of en alkyl group sedetituted in vosition 8. mé Latroe
duation of & funstiowal groun such sg an anine grous as & sihatisuent
gsoemad to he a determining factors Vhon the anming group wae attached
diroetly to thy tetrasols ring in positioo 8, compounds with wurely
stimlatory aebion resulted. Han one or twe carhan abose wore internosed



bhetiwnen the amino grenp amd the tetrasole ring, etill in poaition 5,
& mixed aoblon resultsd, the dsgres of stlimlation or depression bsing
modifisd by the naturs of other mabstituents in pesidion 1. InSerpose
ing & evolic systen bobwesn ho anine proun and the tetrazele ring
sndawed the resulbing compousds with o demrscsark astions The asbion
was wore purely deppomesnt when the amineph WI groun wae shifted from
position b to gosltion 1s The mmuminsphenylistmsoles appeared to be
modorabely affective oo sodabive and annlgesic agentn.

selneler, Waag, Toatherstens and Cross (26) alsc iwvestigated the
sbeorption spoctra of & serles of thirkyeons tebregols derivatives and
thelr poteible sigwificence in rolation to the pharameolegioal action
of these compounds, Thoy Tound thet the majority of the curves pro=
seutiod tw muxima, one Sowerd the higher weve lamgthe, desipmated as ¥,
and one bowerd the lows wave lengthe, deslymbtod as ’Wﬁ* They conoindad
that, withent ercepblon, substances posssssing s pobent and purely stimie
Inting aotion showed 1little er no ebsorption in the entire ultra violet
ropion encorpassed by the range of the iamm speotrovhotonstors Alse.
snd vithout owcepbion, substances pessessing a pobont, purely depressant
action exhibitel a marked R peake The helght of the P poak (ASEREe228m.)
wae voughly sropertionsl b the potaney. Ar any spproviabls abserption
in the ultra vielet coourred only whes substitnests cnpadle of approcis
abls “rosomance conjupatien” with the betrazele systom were present,
thay tmtativaly coneluded thet for £he tstrasele derivatives, the sube
stitution of groaps at position ) or § en the tobrvasole molous capabls
of & high degres of “rusemmnes comjugation” would be conducive to the
produstion of & metorial possessing central depressant sroperties. The



sonaiuplons of thouss suthers are open tr tho oriticiem that a limited
mambor of sxmuples wore selocted from a large group of ememplos whose
pharmeolopionl sctions bmd been abudisde Apperently care was exercised
nwh to inelude exawplos iw which & high degrze of "restvntnee oorjupation”
souid bo antiolpeted whan the pharmmoolesloel aotion was primsvily sbime
lntery.
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DIBCIRETON

In this wark, @ sorfes of alkexyenninovhenyltetmscles has boen
synbhonined for the purpose of debermining the offect of warying the
polut of wbisohmant of both the slkuxy and the sanino groups to the vhewyl
mcelong woon the Mmem scbion of the compoundss The sposifie
conmpounds chosen oon im classified in Cive groups. Tho selootion of the
groups e deoed upen $ho pharescclogienl action of hmowm aminopheuyle
sud methovy phenyltetrnsole derivetives and the availability or the eave
of proparation of the regnisite fnboracdinton.

Sroup 1 1e{B%wins ~omdtuncthonyphony) Jubualicylt ot muol o

BY ® Ollg, Collg, CyH,(n)el,H, (160)

The sompounds in growp I oontained an amiso group msta end e methony
group vare to the tetrgole ring. As Oress and Yeatherstons (£,7) have
shown thet the mubstftution of u single meanminaphowyl or o single
pemathoxyphenyl proup on the totmsolo ring pansed the resmliing come
pounds to bHe sentral nervens deprossante, 1t was thought that the (nbrow
daction of both the asino and the mobhoxy groups inte ths sume phewyl
mucleus wight lead to an additvive effects The alkyl grevp substituted
i the § position was varied from mebbyl to othyl, propyl and ileoprepyl
in order to study the affent of the length and the brelshing of the
shmin,
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the ouly d3¢ference hetwssn compounis in group IT and those in
group 1 waa the displocemsnt of the methoxy group from vhe parm position
to one of the priho pesitvions.
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B B Glyy Gpltg, Ogitu(n), Cqitg{inn),
The compounds in group III contaivned av amime group pave to the

sotyasole rivg as compared with those ia groupe I and II which comtminasd
on aning group substitutol mobe to the tetresole rings The methoxy
group remained in the griho poeitlon as im Group Il.

aroup IV le{@taithonyest eominophanyl Jeben eyl st rasoles
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 The compeunde In group IV had the seme poluts of etteshmont of the
subpbitubed oubne aud alkomy groupe ae the compounds i group I7 with
the seoeptiion that an obhoxy group wae introduced instend of a mebthowy
groups

gvoup ¥ Iefllylelel Sreantnoed? smsthoxyrhenyl) totragolen
W — " TC e Tell
Ma& 2*.\ yg?ﬁ

Pér sompeunds 11 gromp Ve the substitvents at the 1 and 8 positions
of ths tetrasolo ring wePe roversed ay compared with these in group f.

Suvraral mathods for the gynmbthaels of the 1,5 dismuhatituted Lebwew
goles have beon reviewsd by Semeeon {2€)s Among thewm the won ftraun, the
MM% and the Selidt provedurs apprared o bo the most provieing,
The wor Traun provedure (80) hae boeen well osstablished as & methad for
the propavation of 1,5 dischstituted tebrascles (€,21). It invelves the
Intareotion of Yesnhstitoted suldes vith phosphoras pentachloride and
trantmen: of the tmide chlorden o xmméﬁ with bydraseic scids The
steps inwolved in the use of this procedure for the preparation of the

sl nophenyitebragolos described 4n shis work are outlined in

Pigure 1o The Dimeeth procsdure (16) which involves couplivg of
diasotined armutic aminoy with monse and diseyl hydrasisos and gyelisaw
then of the dinsohyirapides wo fermad in aguesus alkaline selubion hes

not beon sxtonéively studied. We bawe imvestigated this method im ewior

wllw



%o dctermine its limitablons. The rescbions involved are cutlined in
Pigure S« The Suhmidt procefure (17) vhiech iovelves simply the {nbere
m&w of ketonss with hydrasele acld in the presonce of comsentrated
sulfuric acld ie compliecated by side rewctlons which are apt obwicus et
firat glanoes 1% hae the dlsadvanbage thad svbetibebed amides are
Formed as the major producks seoocmpanied By relatively emnll smsumts of
Yebrazolen (ﬁ! Jo Furthermpre, in additian to 1,6 dielkyl or dteryl
tobrasoles, anine tobwmgeles may Be formed (17,18) and vhen wisymactrie
oul betens are ewployed, it becomee npocsskry te detaermine which group
mgwbos in the sinmplest fxsbance, or to separebe mixbures of isemomo
producks 1¥ the sipratien of hoth groups is invelved, Vor these reusons
the foheddt provedure wos not considered as a sabviefectory aynthetie
mebhod For eur purposed.

The sam alloyywnitroanilines conld be uweed ne sturbing mebterisls
fn both the vem Dwaun and the Mmrsth progedures. Of thoga, Seaninosede
nitroanteole and JesminoeSenitroaninele, vhich would lesd to the tehres
sole derivetives of Groups 11 awd 111, respockively, were sveilable
from comnaraial sources, The tobmseles in group I and IV, roguired
the praperetion of Beaibtrowdeaminosanisole and Zenminewdenitroephanetole,
respuotively, or thelr acyl derivatives,

feveral prosadures were mvailable for the preparstion of the reguirsd
sltrouminsanisoles oy phenvteles. They may bo coneiderad in tme groups
{n} thone Lnvolving nitretions of anisidines or phumetidinee (27,080,829,
80,81,38,85) smd (1) thome fmwolvive partisl reduction ¢f dinitroanisoles
or phonstoloe {84,35,58).
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Althaugh in both inatancos mixtires of isemere may be foraed,
procodurs (a) wes ;mimw for the prevaretion of the requisite interw
mediates becsuse 1t wns shorter and 214 net lovelvrs as wany sbops.

” Stuse the directive influances of the alkery end smine proupe are
bobh mm and are oppossd in peanisidive and oephonebidine, it
wie epsential to solect conditlons fur the nibration of these sempeunds
under which the directive influence of the alkoxy proup would predosdmabe.
' brated sulfarie aold a3 & solvent lor the nitration of

The wie of ,;
pesninidine albors the divective lnfluemos of the amine group in large
mossure from ortho-puve to meta due ayperently te the formabion of an
wsonius Lo,  Under such sonditioun the erlenting effects of the alkexy
groap and Yho amine group would be direched to the swme position and the
deolred Senitrowdwaminoe~alionybengune wuld be the mjor products This
Sachnigue wae exployed for the syathesis of the Henitroed-amincunisclae,
To aveld the formbion of lsonmers, it i essendial 4o rogulote the cone
ém’kﬁm of nitmbtion carsfullys The beet ylolds of fHenitroedmaminoantie
sole wore obtainsd when peanisidine ws dissolved in concontrated sulfuric

16w



setd 96 07 0., wnd treatod ab the sams temporature with mized sold
am&a with o somll amoundk of wator. Under those comditions tho dew
strad tsomer wnw obdainsd in 60 per send yiold. Acylation with acetic,
proplonie or owbubtyric anhydride or with lsoutyeyl chloride 188 to the
sbetituted anllides roguired for tetrascle gynthesle (Table 7TY).

#ines the strength of the dirsetive influence of the emino grovp
may slss de rodussd by seylation, vrobestion of the waino group in this
manusr prior to nitrabion was also fmvosbigabels 7The buslioily of the
ssylatel nitropon would still permit sult fermation with comventrated
mlfurie nold so tlat the directive Inflnence of the alkuxy group might
bo wepeched Lo prodomivatis under these eané.i%m a8 woll., 7This seguancs
of renctions wnes chosen for the nitration of o~phenvtidine bsomuse the
overall yiolds wors bebtor in this {wstanse, owhenetidine wes sayinted
by trestwant with ecebio o¥ propionic sohpdride and the ntbwmbion wae
anrried out at 0% ¢,, in & mixture of ooncentrebed sulfuric acid end
scobio anid by the addition of mined aeld diluted with s enall smount of
wnbare

he tobmmseles of group ¥V required TVespbotitubed amides of nibroe
anisle sold ue inbormediaten. Hoeverel appreaches for the synthesis of
nibroanisio aoids would be (a) the mitration of the correspondisg alkoxy
bensole aoid (B7,86,50,40,41,48), (b) the comwersion of an aninpenitrow
snisele by the Sandmeyer reachion to the corresvonding eyano dumpound
fellowed by hydrolysis {45,484,48), and (¢} the potessium pormanginate
oxidntlon of eliyl or ah!amlkﬂ aitronnisolen (48,47,48)e The second
precofure was of some {ntersst because the nitrounisidices whloh were



the sterting saborind Zor the sysihesis of tho learyle-Swalkyltetre-
Mim, soald bo comrerted fnbo the mitresnisic ncids whiock would serve
e sbarblog mtaerials for the eynthesis of the isomorle leallyleSwaryle
tetrasalos,
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The nitvesion of anisic acid wse selected as the simplest prossdure
oand was sooomplishod by heabing im.hia acid with conventrated nitric
anid 2t 07 Co Two lspmerie oitreded auisic acids are pessidls, the
Benitroedeasthoaybansoic aold, meps 10691009 ¢, {49) and the Bwnibrowdw
wethaxybenpole acid, mepe 108%006° ¢, (49)s Although 1t wes expected
that altrabion of anlsic acid would lend almost axelusively to the
Gepih rowdenpbhonybmeoic aold, 1% wme nocessary to establish She identity
of the produsie This was actomplished by preparation of the anilide and
of the wethyl ssbar, heth of which hed bwen previously desoribed in Gho
cano of Jenltroedemsthenybonpole aeld (48). 7The gubstitnted soldes

T &



regnired uy intermedistes for Bebmeclo synthesis wore prepared by Srante
mank of the asid with thionyl ehloride 6o ferm the aeid chloride, and
trogtmont of the latber with methylantns or obhylesdns,
Por the proeparation of bobresolas by the Dlsrobh prosodure (16),

& wari oty of diaoylbyimstnes wae romiced in addiston o the substitubed
aromatino anitess “tolle (50) hed rosommended the Sromtment of hydwesine
hpdrate with tives moles of acebio mrbydride avd hestdng of Yhe resction
mixture for the preparstion of dimeobyl hydmsins. Astearieth and
gptess (51) prepavad disgyl hydresines by ivborachion of cne mole of
aeld anigrdride and one mole of hydraning kydrate as 50 per cood aguosus
deluiton 'm’ﬁ 0% ¢, Diaoyl bydresinss wers propared by interection of B8
par gonk hytmsine hydmbe selation with scebie ashydride, proplemie
anhpdeide, and mbubyrie anhydride with winor modificatisne of the pro-
vearey rocsmasodsd by Shelle and smboenrioth and Fplees.

 Phe Mwpoth procedure for Sehimzole gynthesis (Figuve 2) wes
sbudind by debormine the sztenk to whioh 4t csuld bs wﬁhﬁ anil W
used bo provide en independent synthesis for o lmited numbor of Some
M@ Albhoseh 16 could be npplisd e the propartion of learylbotrae
solse only, the precodure wes adbrsoblve siunce 1t represenbsd eoe of

the fow goguanicas of resctions by mwans of whioh detrersle dorivatives
sondd be promared without the use of hydraselc aocid or asidos.

Ae Minroth veed only moue and dlasetylhpdresine and monosbundeyle
hdrasine for the praparmbion of learyleSemebiyl-and lean TuBwpheyl-
datraselon, 1t sesmed intoresting to study shobhor thls provelure sould
be sxtondod bu the eyeibhonis of othar lenrylsBealbyitetrusoles, This
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i shown 20 be tesrible and suroral leasylefestiyle, Bunepremyle snd
Belepropyitchrnnslon ware prepared by sherbing from dipreplonyl, dlens
bubtyryd sl Siefedmtyryl bydwaing raepsotively, A series of dimsobiszed
uitroanilines avd mobhouyenstrennddines includine pwndtroantinn, me
sitrenniline, Benitrosdsomincanisele, Swanimowdenitronnisols and Sewdnom
Sentbrosntaole, wore doupled with Slseoly) hydwasine and the produoty
oyeiteed by tronbtment with sguesus eodivm bydrenides Furthernors,
diasotived mattiroaciline woe soupled with diprevionyl end diwmebubywyl
hydrasios wnd Alasotised ZeasinowSenibroanisole was omupled with 21w
proplonyl, dlwnvbutyryl snd dletebutyeyl hydrasing, In oach onse, the
vunultdng dleschydresides were ayolise! So the hobrasele derivebives by
trontment with Mlute sedivm hydvexide selution,

An d3wnebutyrel and dietsobutyryl ydmsine are only olightly
soluble &% watar, the soupling senld met he earrded out in dilute sedium
savbensbo selution s in the cnse of Alacetyl and Siproplonyl hydmsine.
The disnebubyryl ae wﬁém-mwm hypdrasine wan, theroefore, [fret
suspsnded 4n di)abe sedtum carbosabe eslubtion buffered with sodium
acotinbe snd sodtum hydrenids tulution wes added drspwise unid) the 4l
acyl hydrasing bocame solubles In Yhe resulbing selution coupling Yook
place vory sseothly with dissetized aremtio amines with the formation '
of daeohydrenides.

Phe disschydrentidos wore thon spelised 4o form the totrasols doe

rivetives by trenbned with dilute sodlum hydroxide solutions Sowever,
in the preparation of YwlBrenmotharred?wnl brophonyl JeBuothyle, Benworonyls
and Sviworepiritebrasole, oily or somi«splid moducts soparsted afber

the treatment with sedlew kypdvenide eolutions Thase pioducts could be

wlfe



swesd to solldify complebely by beating the rescbion mixburs ¢o 80° ¢,
In gonsrel, 1% wes fousd thet heading ascslaratied She syolisabios amt
saased the roavilon 0 e mere douplebs.

The Lwnibrophenyls and Iealomprniteovhey l-Bealioritotrasslas pove
vered by the Dmwswth pesceduss are Yisted 1 ‘i‘ams@ I owheors the yislde
abtained by the von Yroun procedure fer the mmss gonmands are Lnoluded
for somparisons In gach Instance the yield by the vou Jrews procefars
wue wmaph bebtare |

The von Ty proendere wes Aprlisd o the gyothesis 97 all detres
solos dercrdibed in Yide worke The stertivs peints for the synthonis
wors #fiher al:ery-sitroaniiinee or nitroevethexybonsols acldes The
slboxyeittroanidines wore seylabod by trostment with sitadls aoid me
bhydrides or aold vhlorides, und the anilidee s formed were treated
mugooesively with phospharue pevbachiorlde end hydrmsoic neld te conwert
thea inke the desirsd alboxyenttrovhonyltvivanoles. Usbelytic hydvopome
Siom W used do refuce the uitre peoup o eming ZEOUDS.

fenrting with aibrownethonyhomole mamm the Yeembetitubed beagee
wlics wive propared by senversion of the golds to the aeld ohloridon by
prowtmant with thionyl chlorides followed by interaction of the aeld
ehiorides with suitabls wrimawy smines, Totrazole foration was carried
ot in the gene way as dascribad for the anilidess The reactions fnm
wolved in bokh proossper are cubiinet ia Pigure e

In the provevabion of alkogenibrophenylbobvageles, o five So bem
pur covt excoss of phosphores yentmohleride waz added to o bengers ense
pongton of the sudsbitybed anlds So converd She latber into the imlde
ehloride, This cmld mu&’&igr be done by stirring a mixturs of the
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ranctanks muspended in banpess ab room temperetures ub in the case
of Menoelyl mad Nepreplonyl Benltromter dhoryaniline, aad teaviby]l and
’%ﬂ@w} V'Miﬁmhmﬁbﬁmam m hydrogen ohioride was evelved
on Greabnant wlih phospherus Wﬁdﬁ%ﬁﬂ under Shete vonditloms fndie
oafidng bhut no {mide ohloride wes Pormed ab roon Sespembure even slber
prolorgaed #&iwiﬁgp The reeblion mixdnm wme Sherefore varmd wetil
hMm shloride arolubion sthasbeds Tn the lord twe cmaom, bolilng
wal reouired to initists the resebloms TV was unlikely thedt auch dow
sompeibion e rerrrangesent of the foids cblorides took place wwen
ander He wees dragtic corditions roquirsl for bhelr formticu 4n the
Yast eovmlon ﬂma, aren in thoge insbuncon, orcellent ylolds of the
dopire? totrasoler rosulbed i subsogrent trestmend wlth hydomsole ackde
16 has boen stabed by wen Pochewi (88), Tey and Tolswsisalg (53)
and vor Dreun and coewerbers (BR,08,084,8¢), thet most imlde ochlorides,
?!sz, aeospting thetse derived {ren Yearyl sromatic anides were
mﬁ#wr vretable nol urlerwant thaymel dosomponition culbs reedflys. Tor
ingtmnoe, Iv3de shlorides In whiloh T wae arommbtic and 7 wes alipdmtic
Sancmnaned ?«mﬂi‘iy an Baabing Witk She Torwmtion of an ally? oiloride
nt m #mﬁm pineila [89,59,80), Tmide chloriles of aliphwmilc aaldes
W vhiere ¥ o olther } bpdropen or an aiiphetis proup snd 2

W mﬁﬁw aliphatic s aromblie, wore ovon more unsbable, The lnstes
bility wae condibionsd shlefly by o hydrogen atom in $he glphe position
whioh el nnderne 2 bavbomoerte shift %o the aibrogons  Toudenmtion
of the twbenerie forms of the mide ohloride led %o mtidine-dito
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sondsantion produste (285,84,85)s The change would bs hindered 4f 2
W A aryl group centelning & subybivacoh in the srtho pesttion bo
the ntbrogens As has bosn polobed out by Herbet and comworkers {81),
the cbuervahlons sonnernisg tho stabillly of fnide chlovides were wade
daring studiss favelving ¥helr Laolabion end gurificebion by 4istidine
tion techaiqueds They fomnd Shat many iwide chiuvcides, which sevorde
inmg to vou Srenn's erlibaris should be unsiablo, could bo prepmred
meossfully in solution provided sare wae telrom 40 weold axomselive
hoetings

2 i Anboverbing to webe that the prepavation of the imide ehlorides
from Beapotyl snd Ywproplenyd popwle wysnilive reguired honbing
of ths benmane saspeosian of the welde snd phospherus psntachleride o
ing abouk veastions Thoke twe enveples axhibit steuctures Bt would
atesrding o wvon Besus faver bteubossrisn of the Smide chloride sluse
Bo gubstituonts were prosent $n the orbho pesitiomss The good wroreall
yield of the tebrazelews in both of thwee insteances indicaboed thet the
nide ohloride had wob sulferel subwmive decompositimme 411 of the
wobranoles propmred by the von Dresn procsdurs are 1lsted Sn Table IV,
In Table I, the yields of & yuvher of sitrophunyitebmsoles os prepared
Wy the ven Smun techulqgue and by the Dlmwebh preceds
Tt te agparent thaeb the wvou Sesan Sechnigue fnvariubly gave the produet
in spprociably high yields

The albwgyrenitrophonyltobratolon vore then refuved to the sninoee

phoryitsbmaeoios by eatalybic hpdvegemntion in the wresense of pladtimn
vatalyet (8)s Although Wedolind {88) sueoceded in reducing

o BEe somparads




npentbrephny ielephonyibobratole into ite aming Serdvetive by trostmont
with whomnous chioride end hydroshlaric aodd, 1 #3111 appoared move
desirablo tu reduce the nitro group entalytically ne 26 weuld give a
parer preduct and Mrtharmore the redustion could be stopped as the ape
propedate sdnge by observing the prosunre dwp Mring the redactlion,
There was no eridonce of & elewvngs of She tebrmenle ring during
hydrogoonbion of the nitre oompound conparable to thunt dhamrved Wy Roblin
and powsoriers (58) dartug the refuvbion of %(Wﬁmﬁmmﬁ%ﬂu}w
tebroasias  In oest shoon, the reduotion procesded smeothly teo the sxming
dertrativer s Wwﬁmm sowusricars (6) but in n Low Lnstancoes,
tatingoly solored Ypeproducts vhich sight represent intermediate sbages
mith &8 ogo sompounds wers alse formads The formblon of colored hyw
prodaute appsared o b0 Influanond by the speod ak which reductios tool
pince sfnes 14 vonld wanally be svolded by incrensing slightly the smount
of pletinsum cotalyet, Ve they m pragant, Sthese bywprofuobs ceuld
b rempred Ny the ocomversion of the amine intoe {68 hydvouhloride asd
fthemmbion of the srigimal amine afber the separabion and purification
of the hydroshlordde.
A11 the alkewye-nitrophongibotraselons and the oorrespondisg ellnmye

wphenyltohraselon ne well se thely aoetyl dorivabives and hydiee

chilarides re new sompounds that have not besn desoribed in the liberas

Surse

Bokh the seetyl dertvabives and the hydroohlorides wore prepared
from the alkowyeaninophouyltotmaeless The scebyl deriwvetives wore used
for the diamcberization of the amluophewyltebraceleon and the



hydroehlordes were of dpscianl fnberesh s wiberenolulls ealts of the
axlnnns  Seme of the hydrochlosiden, hororer, wore hydrolysed prbone
stvaly S0 seneone salobion in8imbing that the ssrrespending avinen

In addition & prary of faur Luaitrephenylebeallylbebmacios md the
oorrarponiing l-aml nophonylnivallyitctrasoles wors promarels. Thesw Sne
wludel Lemndtroph sy IwBemat!yle and Beotiytoohmanio omd lepeniizem
phay Lefwaslihyle and Deabhyltotresele and e serrespsniing aming v
pondse  OF these, only Yhe lenwnibrachonde end the lwpemminopheryle
Swafipitiohrasole had nob bem prevdousiy doscribed, Thuse soopeamd
propared in grder to wrevide s hasle for comparieon 42 the pharsmcologionl
Gorbe to whith the proup wes subiostel, sand to vermit & covparisen of
ha Mapeth aud the won Drwmn precedures with compounds whose $dentilty
el ben previously esbabhlighed,

Tewt of the alkeg-aninaphenyltebrasolos huvs hosn mitted for

soreming of tholyr sharmssologlent sollong, Mo ars intebint %o the
Roganroh laboratordss of arke, Devig axd Compmny for prolivivesy ro-
ports whiich lndiente that the sompounds goenesrally exhibits deprodvarnt
sotioos woen the ssnbral aerrout spsbone A1) of the compiands testad
showe! & wild sedetlive sction, mn anbisowmlsant sctlon as nongured by
thelr antuganien toumd sanbral sarvons stimalants sach as sentanzibylane -
sotragoele {(Mebrasel), and sedemmte snalgetic netione The remlts are

vob suffisliently complots al the pprosort time to norwlilt asnclusions aole
serniny the effert of stwchure upon vhermaoolopisal miﬁﬁm



In sonjuntbion with the pharmonlopical tests, experizents woere
sarricd out to Adokect obher possible nffests of the svmpramdss They
wore found to bo devold of dacteriocidal; funglicidal or amsblioldel
aotions,.
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mporend wea penphred by the nitradion of peaniniding, Ad
he orly soforence im the Yitermbure for the wepstation of Hhils some
pound started from ncotyl seanistdlne (57), the procofure swloyaed
hare for 1ts yroparebion by sitmiion of reanisidine will be plven,

Cme hundeed and Swarbrebhone grems (1 mols) of weanleddine wan
addod An sl norbions sith stlering inte 400 wle of conconbrated sule
faric aeld hepb ot 0° Co A pooloed misture of 180 g (Jo34 molen) of
rityvio nold {s0e gre Lu38) snd 250 ul. of soncotwated sulfupie sold
weg Yhan added drep by dewp st the same benperature, The stlvring wis
oontinzed fer an hour alter the addiblon of the mivet asld waoe complote.
Ton pouring Ghoe renchion mixtare eubo B800 g. of Lowy & voluminous
raddish yellew wrasivitate of enine suifabe swarateds The amine mlfate
wns filtersd and mm with wobers The solid wae smepended in waber
and trosted with an axcase of dllvke aguosas amewaie

S0 somrert 16 fabo

@zwmm umxym were caprried out by the nleresDumms method on

el new ¢ deseribed La the axperincatal part of this thesis.
Adeut MM’ of She analyels wers careied out by the writery the bale
anow worv dens by the MerewToth laboratorier of Tholle, I1linois.



the anines The smino soparabed an red oryabuls and, sfter chilling

the saspenaion, was 7316ored by suction, washed with water and dfesolve

od in othere The ether seludion wee drisd ever mobydrons selinn imlfate
and filbured o resove sny ebher inscludle Impuritiess The solvent ms

then pesoved by ovaporation and the soeldue rearystalliged frem Suluene

£rom whitch 16 sapnrutod se rod prisms, neps BESY® Cu {oorrs) (27,288,209,
B0,55)s  An sdditional amsi) weeunt of product wes vecoveral by 1luting
the toluene 24ltmbe with pebroleun others The yleld was 100 g correse
ponding to 60 per gemb of the theorebicels

OO Dmm*
0.

The Feacabyl, HSeproplonyl, Tenebulyryl and Melaoimbyryl soinos
attroaniselias wore propared by troabment of the apprepriste primmvy
auines with asetic W&méu wmmm auhydride, aebutyric arhydrido
aud Soobutyry) ohleride, respestively.

then aold anhydride wae wiod, ose mole of the wnsaitroanisele
wns bronted with one snd a half weles of aeld wdydrides Yotk of the
reectiong wore spontancons bYub in severad iostances, pardicularly when
nebubyric anhydrids ws uoed, the raction mxbure way warmed carefully
Hn gbars the reschion. The soluilion wae then ssoled, dituted with wader
and the solid riltered, The precipiteate, afbor washing suscessively
with wrber, Ailute sodium swbeonats selublion and wator apain to romve



wny sdharing eold or aliali, wes resrystaliized fren the solvent indie
eeted fn Table 11

The Yeisobubyryl dodMvebives ware propured by adding dropwise
B0 ge of isobubyeyl ohloride {0.47 mole) with sthrriog and cooling Yo
& bonguns solublon of B8 g {0433 mele) of the aminsenitroanisels and
5% ge of drdod pyridine (0.9 mls). Stizeline was sontioasd for half
an hear afbor complote addition of Dxolutyryl ohleride, after vhish
the reaction siximes woe dilotiod with wetor to dieselve the pyridine
hydroshlorides Soms of the product separabed s & solid st this wbage
and was PilSered off sxd eocbingd with the solid rosidus obtained Yy
mmmﬁ%m of hustene layers The ondie product wie parified by e
oryeballivabion from the mﬁvm fadionted 4n Mable 11,

The yislde, phystosl ocomstasts and analytion) dabs for a1l the
now Seatyl aminosnitroantssies sre sumeardsed in Teble 11 anmd Table 113,

u Tgtitsy & %@ﬂ;ﬁ
0y

Hmhoutyl Seaminowdenitrophonsbols wae propared by the method of
Torknde and cowmvkoras (33)s  The propamdion of Yeprapleny) S-aminowde
witrephonstole was onrried el {n an amiogous wey and is piven no
typlonl mmaple for the nitration of Yoyl phenchologe

FiPhywoleht prams {Ool mole) of Nepropdenyl Reaminephensbole
{ape BBaG#E5° Co )y Mmmz from owshenvtidine and proplomle suhydride,
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TARLE XX

TwACYT. AVIHOWNITROANIZONAE

SeRgmdudClly  Cpity 10846110 ¥ Fims neodles wgg%e!
BulilgeduOlily  nelgiy 131.8418% I Priem wmx
SelilgudetOlly  lelgl, 121.64382,8 67  Small prisns  othamo!
987

BeO0RguBaly  Colly  181.64122.8 77 Yioodles otbae
RuO0TigeBality  nwCeRy 119+110.8 17 Prises @hml
aumaanmma Lol g Pl 187451800 <] Lo nosdles Zepropansl
aww%mm* Co¥ly kTo3 B ) 9 04 Cosrse neodles hHansons
LulCTigeduliGy  nelyfly, 107.8410048 BY  Coarse meedlss Bagg;ga
Buoltgmdulity,  Yulgh, 184,586 68  Fine neodles sthanol
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TABLE  TIY
PROOEN AMATYSES OF NeAUYT, AMINOANISOLAR

W G, B4

Mﬂﬁ.’ &El%%ﬁi 11.8 2.8

Caliy ﬁm%ﬁ$Q4 12,8 12

M}&I‘&f aiﬁ&éﬁgﬁa 11.8 114

amﬂmfam% §uligtly ﬁuﬁg&‘ﬁgﬁﬁ 1.8 18.2
ﬁmw CypHg ﬂ&@“ﬂgﬁﬁ@& 18.8 12,4
EMW% Wﬁﬁq %x%@s”& 1.8 11,9
inCylly 1.8 11,9
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was added i susll pertions fo o vigorously stivrsd mivbare of 110 ul.
of goncentaabel sulPerie notd avd 200 mis. of glacis) seld kept ot 0% .
A mixture of 35 ale of nibric scld (aps gre 1o40, OvéE mole) and 60 nle
of wonponbrmbed sulinrle sold wes sddsd of the swm Losporaturs and
atirving wae voubinued for om howr afuer the addition was complebie,

The resction mizture wey then peursd onbe lee and the yellew prosipltets
whioh sopmasbed was Filbered and washed sucsossively with woter, dilube
sodiun carhoomte solution snd wuber wgais Go rongre any seld oF alkall
prasumts  The csrmde product wne then WMIMM fran 26 yor nond
adoobol £rems vhish §% sumrabod as &m fine noatlone 4 yield of 4842

of the Sheorebicnl woy ebbtuined, wupe 1RD.BelB0EP Cu (oorva)s Avalysis.
Calowlobed for GyyiyaSptus %i 30eBx Founds %y 3lebs

In wrder to determine the position of the coberdng witee group,
3 go of tho Nepropbonyl Bessdmeedenitrophenebole obbainsd by the sbove
provedars wis roilumed with 50 mls of OF hydwechlovie wold wbid He
rosobhon mbrture hecame alasys The selublon wes Shen cooled and nevbine
lsed vith smenine  The previplbate whioh sepamted ws fAlterel wnd
rocvystaiitsod frow sthy) aloohods The romlting cespouni melbed ot
OB EeE0 Cop (oorey )y vorvespmiing to the kowwn Bennl sowdenitronkanes
tala (B8)s




haryhansole seld wne propored by the mitratisn

of smivio weldd (87,80,41)e A8 no dckelle of praparetion ware glven
i the Mitorainre, thy prosedure 1 desoriihed hnre.

Oune hmadred prans of antele nold (0,97 mole) wes added in swall
portions to 760 wl. of vigoveusly stirred concentreted nitric aeld
{ope pre Yaedl, 10348 wple) in & throewnsched rounl betbom flask equipped
with ¢ sbirrery o thermembtar snd 2 reflue condenzer, 'he rescbion mixe
ture vad wormed graduslly te T° Ca durieg the additton of antste wold
and was Roph =t thet tempersture for half an hour aftoer gonplote addie
tion of She anisie acld afbor widleh the reactlon minturs sheuld bo almost
elanrs  The mixzbore wae theo ﬁlﬁwaﬂ through & glogs wool ped 4n & het
fannel to rowve sny fnseludble meborial, he mitreanisic aold whish
sopsrniad wab on onoling and subwemet 43intlen with waber wms filtored
by sustism, The srode produdsh was parified by dlsselviaog 1% in dilube
aquacus axponia snd roprecipibeting b Wy ecidifiontion with aceblc acid.
Any noweseldie bupurd s such as nibreanisoles and ddnitremviscles
{41 ,57) wore yasovsdl by virbus of theiy Luselubility in squeous amennin.
The peoduet was resryrballilond from dilate serdlis aold and wen obbained
i1 yiedd of 02,1 go, meDe 10BBultd® Co, {comr )y corraspeding be 71
por ot of the thewetlioml,

Ag both the Senlbvos and the Jenlbrowmiosebhomybomoic selds were
veporbod to hawe the puno melting point 1951007 C., (47,49), 1t seoned
dosirveble to propare several derlvebteoss The anilide and the wihyl

ssber of the nitroanisie ackd were therefore propared, The anilide
molted at 160+6mia8.87 Cy,y fourrs) (48] and the nothyl esber at 109.Ewild. G

il



Con (ommrn) (86)y bolis in sgroemant Witk the same Jerlwabives o 3w

oy the proprretion of Dendbvoedesmtiormdongor? chlorids, 78 ge of
Swnitromninte meld (0.6 m.m e roflunsd for two howrw with %06 o1,
of rodfatitled Shiewd am.m@ {2.7 molele The sots: thieny) shloride
wae thon S3etilled undsr reductd preseurs ant the residss stirved with
160 mis of cold pobrolowm ether whioh $lowelvel any resifual thiom)
ohlowide and eomvortad She prodect fnbo n solld mase the crule profuct
wae than PilGared off snd roorvebellized frwe ebhor, Sosw ethorwinseluble
frpurdtioy wore vonwwed by r{lretlon nt were wob ldontifieds The yleld
WS 08,7 Pes BT pur conk, aps EBeBE.ET C, (comr) (81,47,

osd ORER
N

o* mﬁﬁa.mz

oy g

{'*‘”?"‘3 Oﬁlﬂs
| L Pira por cent edess of allyd enlor v 84908 dropwisge with sitive
phog be we obhar solution of G.8 mide of Benibro-dwosthomyréenzoyl ehloride,
apt below 1% Cy  The ativring wes sontinuod for an hour afbur tho oome
slete wddition of oliypl smine. The selid produet was oollooted on
sueblon filtor and wished thorvughly with water to dleselve sy allyl




wmdno o ibs hpdwschloride. The filtrate was dsearded as only very
146hLe of the dostred prodnvt coudd bs recsversd after svaporebion of
the agmesun or the ebherwal psrbien of the £01trabes The orefe produs
wen ¥hon resvysballived fvon BU poe oont ebhy) adechols

The follewing wove propared tn $hls wmemers

Hettpbhyl BSwand b rowd snsaadde epe 1E5.6420448° €4 (vorr.)

¥ield 28.8 e (807)

Analysie. Caloalebed for CuflyaBuo, o Yy 3848 o Founds %, 3548,

Bwitthyl Senttrewismethoxyhomsanide neps 136e317% €, (oorr.)

Tiald O0e0 gw (T00) |

Avalysls. Calenlatiod for BanBapaty ¢ Wy 1845 » Founds ¥, M8

{’m@ﬂ):ﬂ@ mzﬁmgg%t RECOVIREOOR

The discebyl ydmeine me propared b the additton of 8.8 moles of
soobie achydride dwvop by drop with obirring Us one mole of hydroune
hydrote (287% solution) kupt at 0% C. 'Duving the lntber gark of the ade
divion, the asebice avhydride coeld be addwl in laerger porbions. The
prooipitate which soparated wee Mltered, weehod with other and recrye.
tallised from 05 por conk ethyl alocholy mepe 138.80180.6% 0, (wore,)
{60}, Yiold GOWTR por gont. ‘

twe moles of proplonto adydride to one nole of hydrasine hydrete



{855 solutton) with coslings Tho venctieon mizturo wae then refiuved

for eoe hor after vhieh the sslubion way cosssnbmbod untdl the
tanperature of the reaction wixburs meachad R20° Ge The residus in the
Aetiliing ek solidifiod alter vsoling. The solid wme Filtured off
aftor Mintion with pekreless sbher ant the cruds product was recrystale
Mol from sosbono, Tene 15BBe19% Co {comr.) (88), Tiedd 60 per conbs

The Aembatyryl hydmsine wis provared by the eddition of 2.8
mades of webubyric anhydride drop Yy drvop with ativing o one wole of
tpdmasine hydrabe (887 wolution) kept at 0% O  The Aensbubyryl hydres
siny sopsruted ont during the ronetics and the resction mimture aftey
8 lubten with pebtrvloun vbhor wae Filboresds The preckpiombe waoe washed
with potrelemn ebher sud veoryubellized fyom 85 por ocoh ebiy) aloshols
e 160480171 Cu {cowre) (B1)s Yield €0 por gont,

he dSedebutyryl hydmeline we obtained from YWre Js As Tarrisen
whe bad é.wmmd w’m & hyeprodact during the propurabion of §,6wdle
Leopropyledemminge] 8 ,dstriasole Srom tootutyric acld and hydraninos




PREPARATION OF THEIAZOLES

ALY the elkexyeaitrophenylealiyltetrasoles wore prepared by the
von Braun procedure (20)s The follewing deseription of the preparation
07 LulF'wmethouywl' endlr Jelinveproprltotrasele from SwnobhonyeBonl (ot
batyranilide {1llnstrates the gessrel prevedure seployed for the aynbhee
s1s of most of the products ligted in Teble 11,

Beiothoxywbenit rounmsbuty ranilide (80.5 gu, 0u38 mole) was suspended
in 500 ml, of dry bongene in & £ iiter threewnocked round botbom £lask,
fitted with u stirrer with & bengens seal and a reflux condenser surw
nounted by 8 calolum ehioride tube, The third opeming wes conmested %o
a 500 ml. Brlonmgyor flask conbaining 5C g (0487 mole) of phosphorus
pontmchloride. The bensene sclution wae stirred while the phosphorus
pentachloride was addel portiomiess Tho phosphoras pontechloride caused
the svolution of hydrogon ohlorides The stirring wss corbinaed until o
mim solation was formeds The Srlenmeyer flask was then repluced by e
dropoing fumel Girough which 120 ml. of a banzens solution of hydrasole

L



wold (15 g» oF hpdrasolc aold pur 100 nl.) squivelont to 18 ge (0.48
mele) of Wamte acid wan sdded in small pordionss Tho renction mixe
ture wap then warsed gradunlly to the boiling polmd om ¢ water bath and
maintedned at Shis tewperabure untll hydrogm ohloride svelution cemsed.
The splweat was then removed under redused promsurs snd the residue was
troated with R60 mle of Yoo wabor nnd 20 »l, of cansentrated hydrow
shloric aolds The mixture was boilef under reflux for ome hour in ender
te hydrolyss any unreastod amides The Ltebmaole was only odightly |
soluble in the agueous eold and was Fltered off after chilling the suse
panolons  Afbor wnshing the crude preduct theremghly with water, it was
rectysballized twice from 98 per vest etiyl sloshol Prom which 1¢
sepuratod ne long, colorless novdles, mpe 160141.8° Co (corwe)s The
yiold was 80.1 g omivelmb to 92 per somb of the thoorotical,

The amine formsd by hydrolysis of the wnvesctod smide was soluble
in the dilute aguesus seld and sould be recovered by neutralizetion of
the selullons

In most instances, the subebituited andder were converted intp imide
chlorides by stiredng eith phosvhorns pontachloride at mom temperebure.
Mowevaer, in the oase of Yeacsly) amd Feproplonyl Benitrowdensthomyanitine,
heating wan wocossary to start the reaction and in the cuse of Twmathyl
end %«-@M& Benit rowiemathoxybensanida, bolling was required, The imide
chlorides Mem soluble 4n She bengwe excoept those derived From Jenitrow
Semethoxyacetanilide and Benitroedemethaxyproplonanilide whioh were
only oilghtly soludle in bmaene ot reom tamperatures, The sddition of
hydraseic @1& to the imide chloride solution weuslly caused the



soparebion of & molid profuch which dlssclved when ';.h» roaction mixbure
wio hosked to boilings In a1l insbences, after tho eddlilon of hydrazcie
soid solublon there was ceploue evolution of Wyfiropes ohloride when the
renstion winture wes hoatoeds

The nltrophmyltsbragoles md the alkoxyenitrevhenyltetvecolee
prepared in this mamror are listed in Table 7 and Tsbls ¥ Sogethor with
partinent physical sbd melybionl data,

1}&}? IRt IOOR Y aaw ¥ w Owfd
CORY w i | I
" RO N ¥

Sy

A group of ben nibrophonyle and alkaxy-nitrophonyltetrasolos we
slse prepared by the Mmwobh procedure (16)e The preperation of
LIn{ Bt wathonywst sntt roph any) Jufiensthyltstm zole from dlaoety) hydrasive
aod Z«aminowBsnitroanicols in dese?ibheld ue o dypleal oxample.

To u mixture of 3.56 go (0:08 mole) of ZeaminowSwnitroanisole in
14 mls of 7 ¥ hydmohloric acid ept at ©% €., a solution of l.4¢ p.
{0,081 mole) of sodfum nitrite in § ml. of wabor was added gradually
at the sane tenperaturs, The diagontum chloride wolution was then
troated with 5 g« of sodium ascobate and 10 ml. of § ¥ sodium hydrexide

solutions

30



TABNE TP
1,8 WITROPASYYLe A7) ARZONYeHTTROPHANTLeALE YLD ST RAROLAS

Rell  w  Cwli?
Sy-
L ' & % o w - A

n(?&azg:i& A}%") Ry Wg;wggj n%m &W m Bolvent

Selily (Rafy 8) Cu, 180e161 80  Pine needles 9B% ethancl

Switty (Refs 6) Cpity 1424138.8 79 Leaflots 88 sthanol
iy (Raf, B) iy Wewl38.5 66  Prisme  D9fSepropancl

| Cgitg 186,64128,6 74  Yoedles 955! athansl

Oty 1404838048 65  Course Neodlos 887 sbhanol
Colly 110.6.181 Leaflets D0 2enropanyl
neligily JO5.8a108 88 Tine mesdles 90N othamy)

a

LuCylly 24824448 a2 Fine neodles OV Repropanal

GeOCHgeBaliCy Uy AT4wl78e8 70 long neeiles  OHT obhancl
BuOlHgulmtily  Cglly 167,80158.6 A8  long needles 9B athenel
ButiCligwlinlilg  vmligily 140+14145 98 Long rosdles 955 ethanpl

ﬁnﬂﬁﬂgﬂﬁm%a h{fﬁi}t? 16210348 Te Lanfiobe 807 sthans)
(g 140481418 70 Fine needles 002 epropatiol
Colly 116e1188 " Pine uoeedles SO Reprepancd
ZeOCTgmlintiCy  BeCyliy 110119 W Prisms 807 2~propunsl
ROl gttty YLy, 107=168 i) Conroe nesdlos O0Y ethanol
800y Hgebelily  Cly  148.8-147 85  long needlas  99¥3wprepensl

3»{;&‘“@%@?‘#‘5 ﬂﬁﬁ% 1B0w180,.8 88 Fime nosdiles B0 Repropacol

=)

S
i e Mﬁﬁa

""{?{‘ﬁ%ﬁ
% Bt mellw iy 11611548 88 long needles 95 sthanel
ﬁﬁﬁﬁ 3""3%?“&”&{3?@ BéoBuitl 81 Fine nesdles 807 othancl
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TANLG ¥
BITROGES ANALYBRS OF 1,8 WITROPHSWYLe AND ALKOXYeNITBOPHSRYLaALKYITRPRAZCY:SS

Rell w» Calit
¥ #
A g/
R ARG M v vt e ibain i .

R % ’.ta H# Formle | Anmdy %N
ﬁ%\m Ak} , -
BTy wlaniTy ¥y CoRg¥yly 29.8 2045
Bl gl nelglly  Oy3Ma¥s0s 2646 267
ol iy IsCgfly  Cy1WgeVs0s 2648 £0.8
ﬁ-@ﬁaﬁqﬁw@% %‘é{a ﬁﬁﬁgﬁaﬂs B8 8946
ﬁ@@ﬁ&%@ba ﬁﬁ% Q’lﬁ}lx lﬁﬁ% 2641 B7+8
ﬁﬁ@ﬂﬁi&*ﬁﬂ'@% M@ﬁ? ‘ixﬁﬁ&%@s 2840 Ble
mﬂMﬂa iﬂﬁa&;"; Qxlﬁ&ﬁ%ﬁﬁ B848 3 e
QM@M&% ffﬁs ﬁgﬁgﬁﬁﬁs £0,.8 804D
3%5%3 (334’5% @ﬁfﬁﬁiﬁg 5% 1 ) 27.9
E%M§Mﬂg M@ﬁ? ﬁlzﬂisﬁhﬁg $6.8 8
h{m*am«@% $ulgln Cy9¥yas0s 28,8 £6.8
,amgﬂﬁnawam, iy Cynf11¥gls £8e1 28.4
3*@@£Q£§uﬁu;‘mg ﬂnﬁa ﬁllﬁisﬁﬁﬁﬁ go.8 2Ge®

R OB ® el e
% gy
@‘E’s &mﬁ{?a%*ﬁga | Q@ﬁgﬂgﬂs 29,8 258
Cglp M"}g«éuﬁf‘fﬁg Cmﬁ!fﬁg{}g £5.1 8,3
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The dissondun chloride solutisn wue added in smll pertions to a
soluiton of Bu6 go (04081 mole) of dinoskyl hydrasins in €0 mle of 148 ¥
sodium oarvenute solution kept bolow o 0, Withoud the iuolsbion of the
internodiste dfaschydraside which suparated as & volaminous white proe
thpitato, 40 ol of & ¥ seddum hydsoxide selution was added with stirring,
A slear solution rosulted aftoer the sddlbion of sedium hydroxide solubion
and the betmsels that sopambed efter stnnding was filterod off, washed
wi th waker and ﬁiﬁm&wm in hot concentmsted hydroohileric acide The sold
solutien was £ilberod and dilubed with wator whereupon the tetrasole
sopuratols The mm;m predust v recrystellized from 06 per sant othyl
aloohoke Tiokd %ok ge (4B1), mupe  140,8a14145" Q4 (corre)s

The shove protedure wae nodified in sevoral sspawts in the preparew
tion of somo other tetremvle derivavives. In the preparetion of Lenw
propyX and Selepropyl mibstituted tetrasoles, D.02 male of the dimie
batyrylie or dlelstutyryl hydresine was £iret suspondes 6n 60 wl, of L ¥
sodtum curbonkte solutions Afber the siddition of 20 g of sodiuva acetnto,
5 % sodium Bydvoxide solution wae ndded drop Yy drop with pooasiom)
hosting until the dineyl hydrasine besane enbirely solubles ApproxSmetely
&b aly o § % sodbun hydronide solution wee regnired, The selnflon wee
then cooled de OF £, and coupling with 0,08 mole of aremtic dlagonium
ohioride at the sam Semperatire was completed an doseribed eboves The
dlanchydmetdos which sopavated after soupling wore Plltored off in mest
of tho cases and troated with 40 ml. of § ¥ sodlum hydrexide solution o
effect the arolisation, In the prepamtion of Iw{2twnethoxywdteibroe
phonyl Jebeatiyle, Sepropyle anl Selsopropy) tetrasoles, olly or



tomiwselld prodasts aspamted after the additien of sadlum hydrexide
sluticns These products wers ocvmverted Aute solids by heating tho rew
achion Mixtare to 507 Co Iu the case of leswnlbrophenyledepronyltotone
soles an olly product sevarabed which could mot be comverbed imbe tie
#0314 state by hesbings A solid produst, however, seull be obtained hy
coutimoasiy grinding the dlaschydmaids with 5 ¥ sodfun hydroxide selue
Thon Lo & mrtary  The swade betrenclas wore umally £irst disselved
tn concenbywtod hydroohloris mold ani the solids vhioch esparated frem
the aotd filtrate upon ddiution with water wore reciystellised from
aloshel, squeows wlechol or bomsenes The Grestmast with comomtmted
hpdrechloris seld wes owltted 4f the crade tubrasels ebtalned was only
#1ightly salored or wham §% wan enly slightly soludle i soncentratoed
hydroohlorie aold aclation, '

- ‘Phs tebyosolon prepured by the shave prosedure are 1isted in
Tuble I whére the vhysionl seuwtwrbs are reported and the yields voupared
ol th %mw ohtalned in the von Brauu precedorss. Altheugh snaiymes wore
not earrisd sut on the sempowsds propared by She Dimrwth mathod, the
producks woere identiosl with the corresponding sompounds mede by the
von Rmaun nebhed and chowod no depresnion of the melting peint when

nined wlth thodws
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This greup of sompounds war prefared by the catalytic hydrogesatiocn
of the voarresponding alkonyenitrophenyltobrssolos nocording S0 the proe
eodure of Rerbet eud cowmwrieys (6)e The prepurabion of In{B*esthorye
BYeunt nophonyl Jueotiylbstrnsole Se docoribed ar en sxemple of the ro-
daotion af an wlikayenitvophmyltobmaele depivntive,

To & selwbion of Ou) mole {2643 ge) of Inl{2iwsblioxyedtenitrophonyl )
Gesthyltotrasole in 810 als of glaefa) sootic aedd 345 wmpx of platimn
oride ontalyst was addeds  The solution was voluesd Ln the SurpesseParr
Tow preves re hydroganabicn spparsiue ab ar toitied hydrogen prosare of
80 pownds per syuare inoh and the reduction was W”»M within ¥
mivotes with & total drop in presmires of Swenbyefour prunde. After row
meral of the sobalyet, thoe solvent was distilled of f under reduved prode
sare, The regiduel materinl wue teaker up Lo B0 wle of hod wabor gonw :
taiviog 18 ml. of comsemtmbted hydrochloric acid, builed for a fow mine
whes, chilled and filbered to romove any amall emounk of acid inmoluble
mberis)l, The shilled Filtmte was mede almline fo 1itms with sgueous
anmonde and the amine which cepnrmbed wos filtered and woshed with opld
wmter, The omde base was rearystallined twise frem 50 per coud ethyl
aloghel from whioh it meparated ss volorloss nsedles, meléing at 140w
1507 ¢e (corra.)e Tho yisld was 1844 ge torresvoniing %o 70 par cesd of
the theorabionl .

In cane the alkoxyenitrophanyltotragele was not vemplaotely soluble
in glacial acetle acid, bho solid was pulverised and suspenied in glaciel
scstiie suid and tﬁm. roduetion corried out s asuels The solid dissolvod
ranidly @ she hyimgoenation nropressed due both o the rise in the



tonporature of the reastion mixbure aud to the reduction of the nitre
Eroup to an smine greups
 In some instanves, imtensely solored reinction profucts were formed.

The celeration sould usually be awelded by incremsing slightly the
amgunt of plasinum exide eataldyst or could be remeved By the scoversion
of the amine in%o ite mgmzmw and 1iberstion of the aulwe sgein
safter orysballinntion of the hydrechleride. The additien of smsll
amount of sine whon the amine was holled in hydrochloric ecid solution
was {roguantly E@l;aml in romyring coloretions

The aduophenyl totrazsles wroparod in this mamer are listed in
Table ¥ and Table VIT btegebhor with pertinsat physicel and snalytiesl

1‘?2‘% € » Bl E%Cﬁa;?%ff d € m  HeR
_ | ‘ BB iy (R

the hydvsohlorides of the 1,8 ﬂwwmmwluﬂwmeﬁmwlm
ware prepared hy massing dry hydrogem chloride ges inbe a solution of
the tokragole in abeslute {sopromyl elechiol, IP the hydrechloride
gepavesed from the alecholic solublon, as in the case of moet of the

wihfin



TARLE VI

1.8 ANNOTIVHY Ve AT ALEOIYwAMTEORH ST TaATE VLT STRATOTNE

,L%w'k:}' w (wit
4

| P
) . o ‘ ‘
8 =Gty R £ePu®Ca viald Crystal Form Solvent
(O Alke ) (oore.) -4
LA e
Bul, (Refs 6) e 120184 74 Vine needlos hber
sty (Refs 6) Cofly  112.6w113 8¢ Tino meedlon Waber
4etitly {Refs &) ('t 4enldn 89 twnll nesdles Wabor
LMy Oyl B Oed? B2 Prism Wator
Selillgudusllly - CT,  XI9,5+120,8 Y7  Towdles waker
_ 8077
SwliTigwidmOlly Cgilp  TRoGmTB.5 64 ine uwoedlus %l%m‘{(
8
Bt Hgwdedl iy tnCpli,  G0e814B 80 Waodles “thanol
SadltipwhaiiCBy imiigliy 12211845 66  Prism Hhavel
B3l ol TH, ! 180w132 48 Small priems Water
2*%’&%@@»!%3 Cylig 173378 ™ Leafloba Shanel
: 301
A Tl i 138e139,8 7 Yeolles Bhhansl
g1y 37 -
R e lulyll,  B108e811,5 81 Bmll veedles Ethanel
ST gl H, £ Bdwilf 39  Floe nosdleos Vaber
L s 265
S0 igwdalllly Cpity, ~ DA=DE 6% lToaflsts Htheaol
i1
BYCHgmbullTy anlple 1108280 74 Pine needlas ithanmel
. 487
200 gednTy ulyily  1B8.5w133.5 79  Yeoiles “thanol
D) Py en 129, 5=180,5 9 nwal) prieve dater
3”‘3";@%‘,'5“*%3 fally mw‘a&a 79 Fine noedles thanol
e awm et
) ef otrig
- rovt
on b T s 183 .5wl5445 71 “mall needlss (thanel
3 * 8 30!
Cplly SelTmedelliig 80w o8 8¢ leafluty ~thanel
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Semotiyl or lemsbly} sabebitubed botrassles, the hydmchloride wes £ile
Yerod nff, washed with ether and reorystallised from abeolute ebhyl
alovhals In cane the hydvoshloride did not zeparete from the Lsenrepyl
slvohel selution, wwat of Sho solvent wes ovaperated amd the reviduni
solution sooleds 1f no hpdrochloride separnbad ocut after vooling, the
solubion war 4iluted with obhers The hydrechlaride dreeipitate wap £ilw
bered, wehod with ebher nod voorvetallined from an appropriste sombinge
tion of methyl aloohel, mostons and Dongene. In mued the addblon of
sther onaped only the sepmration of an olly preduet, the product oenld
be rovewered as & solid by decanbing Lhe suporastent liguid and passivg
& slow ourrent of dry alr over the rapidue, itubbing with e small ampunt
of secobone was also helpful in some instancess The crude product wae
ther sugpendsd in ebher, filtered, wesheod with sther and recrvetallised
from appreprints wined selvanty (wor Table VIIY) with the addition of 8
four Arope of whhor saborebed with hydregen chloride to sesure the prose
sane of ToeRe wolds

Sowt of the hydseohlerides, exoepting bhose huving a mebhyl group
subatituted in posltion I or § of the tebtwasale ring, are very zoluble
in nlwmh #lightly or msdombely soluble in ecotons and only very
s1ightly seluble in bewmors and pobrologn othere By diseokving the
nydroehioride o & smll volum of wethyl slochol or avebene or & mixturo
of both with subseguent addibion of denaeme aud partial svaporstion of
the mors volstile wflvmﬁf:a, & sultable mivbare of solvenhs usually ro~
sqlbet from vhioh the Mydrochloriies sopnratel s fine wiystale,



The hydreshlorides wore drisd 4o constant weight over phosohorue
panbexide at 61% Co, {batre of thioraform) anl 2 m. pragsure in an
Abderbaldon dvying pinbol.

The hydroshlorides are llsbed 1z Yable VIl anmd Tahle I borokher

with pertinet vhysioal and anmalytionl deta.
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The scetyl deriveabives were prepured hy h@ﬁ:«m ene zrem of anlinoe
phanyinsbmgols with 148 po of seatiec anhydrides The resction mizture
was dilnded with wabaory and tho selid thobt semmbted var Tiltersd and
washed with webere The orude nvoduot wae then reorystellised twice Zrom
waber oF sguecus isonreryl aloohel and driod to constant welght owar
phosphorus pestoxide at 100° Cu, and 15 mme prossuro in an Abderbalden
deying plutola

The acelyl aériv&t&vw avre tisted in Table X and Table U Sopathor
with pertinest physiosl and saelytical dabo.
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TABYe  IX

WITAOGAN BTALYSIR OF 1,5 AMIROPHANYLa AND ALKOT YA S{NOPENY
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le A Barien of fwelve now Twanyl alkagrenitrosniiines and Nealiyl
methaxy=nitrobentanidee hae boon propared oy intermsiicten for the
propurabion #f & now group of tebrneole cormeunds,

Re & grouy of sinteon new 1.8 alkexywoltropheylealkyltotrmsolos how
Poan propored by the won Brama prosaduys which lnwolves the fntorw
astion 6f both the Yeaoyl alhoxy-nitroarilines end the Ywalkyl
methoryerit robmeanidos with chosphorus vembathloride aw! troabmet
of the Lmlde chloridss so formed with hydraszole ecide

8y A group of sixtesy new 1,5 albozyeardnophonyieellyitstregolos has
hean propared b catalybie Wydrogeustion of the eovresvending mitro
dorivatirass

44 A greup of four lenitrovheuylefealiyltotrasolios an? the corresponding
Tesninophooylebealbyibetrasolos e sleo beon propared B sisiliar
prosadursts 0Of these, mly the lepenitrovhenyle and the lepesminge
phary Tebeabhy 1t strasols have mot hesn provicusly desaribeds

By The &w&mh&aﬁﬁw and the acebyl dorivatives of all the now alkexye
exinophenytbetmmenlos and the aminophesylicimaole have also boem

propareds

8, The Mareth procedurs fur the mroparetion of learyleBemsthyltetrazole
by the coupling of dimsstised mromatic amines with diamcetyl hydresine



and wyolisetion of the dlesehyirerides ss forned In aguens alixlive
#plubion bas buen extended te the synthesis of learyleGealkyltobraw
tolews A group of ton Jearyis-Beallyltetrasolos haa bown prapared
which ineludes the Swmsthyl, Seokhyl, Senrowd ant Seisoprotyl sube
sidtubed totrazsless The gyulisetion of Maschydmeides fnbo Yetruw
golos can be asoslerated by heabtings The ylelds of bebresolew obw
tafnod by the Dlorebh procsdure, however, are lower Shan thone obe
tafned by the von Mraua procedurc.

Yo The nlbration of peanistdine, cwncyiphensbidioe anl evisle aold hes
Yoo Eosoribed.
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