WD 98/ 02423 PCT/ EP97/ 03671
PROCESS FOR PREPARI NG 1- SUBSTI TUTED 4- CYANC- 1, 2, 3- TRI AZOLES Background of
the invention 1 -Substituted 1 H1 ,2,3-triazoles are wi dely used

i ndustrial | y. woms/m4anpl e, the European Patent Applications BFRP7/§a671
publication nos. 114347 A2 (EP 1 14347) and 199262 Al (EP 199262) descri be
appropriate triazol es having anticonvul sive, action. Conpounds of this type
are prepared, for exanple, by reaction of an arylal kyl azide with an al kyne
derivative followed, if desired, by subsequent chem cal conversions. Actual
enbodi nents ¢ xampl es of EP
199262 and E E%d%ﬁe&’ﬁp'ihg&?he arm (ﬁﬂ%ﬁ%{%’/‘?o k fi%rts to devel op for
pharmaceutical active ingredients production processes whi ch are easy to
mani pul ate and economical, result in high yields and ecol ogically have as

f ew obj ect i orlsaongrogﬁ@snbémveﬂ'm invention relates to a novel process for
the preparation of 1 -substituted 1 H1 ,2,63- triazole-4-carbonitriles, to
novel internediates and to their use for t he production, for exanple, of
phar maceut i cal-Saisdtituted i g r2Bitriaroies aBowdely psadondustrialih &or axampie, dhe Buropean

i nvention rel t v q&aqs {4 syl of
the formul a ("Izzl%te'fQ1 :caﬁgnﬁl\ﬂ% ﬂ%&?bﬁég}'&? Q&agk?}gmt gg?& tagggaronatl C

radi cal , ar onfEFi 199262)pleatribe appronaatetiazolsriiaying articopriaiveactian ogpougds of this
het er ocycl i c tQ;géﬁér%ﬁJ rondied: Y6 'esza#nbxghai aesctroadﬂf ﬁﬁhrylaﬁcyﬁﬁd@ﬁi‘tﬁ ﬂhﬁk*r@ &elnv&hat ic

radical or an I'c radical, arnd on the other hand to nove nmpounds
of the fornul fallc(wep if desitag DEguUpaguent chemlca! conversions. Actual embodiments can be

PCT/ EP97/ 036 7deen Zor exiiingié, #R th woRhgalaniptes df eP 1@8a6arti EPBIMB470r i cyclic
carbocyclic aryl which'is unsubstituted or mono- or polysubstituted, such
as di- or trisubstituted, for exanple phenyl, naphthyl or

It is the aim of a variety of efforts to develop for pharmaceutical active ingredients

production processes which are easy to manipulate and economical, result in high yields

and ecologically have as few objections as possible.

The invention relates to a novel process for the preparation of 1-substituted 1H-1,2,3-
triazole-4-carbonitriles, to novel intermediates and to their use for the production, for

example, of pharmaceutical active ingredients.

Description of the invention

The invention relatas on the one hand to a novel preparation of compounds of the formula
4]

in which R, is an aromatic or hetercaromatic radical, aromatic-aliphatic or heteroaromatic-
aliphatic radical, a heterocyclic radical, a cycloaliphatic radical, a cycloaliphatic-aliphatic
radical or an aliphatic radical, and on the other hand to novel compounds of the formula (f).



bi phenylyl. A heteroaromatic radical is, for exanple, nono- bi- or
tricyclic heteroaryl, for exanple a 5- or 6-nenbered and nonocyclic

radi cal, which contains up to and including four identical or different
het er oat ons, wenssiz@s oxygen, sulfur or nitrogen, preferablypdrgpgendse’ 4
nitrogen atons, an oxygen or a sulfur atom Suitable 5-nenbered heteroaryl
radi cal s are, for exanple, nobnoaza-, diaza-, triaza-, tetraaza-, nonooxa-
or nonot hi acyclic heteroaryl radicals, sudh as pyrrolyl, pyrazolyl,

i m dazolyl, triazolyl, tetrazolyl, furyl and thienyl, while possible

6- menbered radicals are, in particular, pyridyl radicals. In an

aromat i c- al i Mhaomatic rdicabik, fot dx@rgien muinbcomityeocarfonycliexaylwhich ihassubitButed

Tadical’ 1. 3810 AARBEHARE <G B oF bR o Upi Rhors roRySP A ©

aromat i c- al iph@nvigl. r adi cal is, for exanple, phenyl-Ilower alkyl.

phenyl -1 ower al kenyl or phenyl -1 ower al kynyl, furthernore naphthyl-I| ower
alkyl. In a heteroaromatic-aliphatic radical, the heteroaromatic noiety,

for exanpl e,A heigroarmatis sadicayisvier examie.imenac bt ettrigysdic betemanthdorexamptnss- or
radi cal s, Wh.h@mBBrelah Ritnb&yclieEidial, whith chRtaing X3P hsd inl:lglfﬁg{cﬂr Kehtical ger

al kenyl or | gwer al (l%?g{l . A heteroaromatic-aliphatic radic IS, ?or

exanpl e, pyrq'%?mlhB AN%\PHCh 28 prevaan. i qr ditrogan.(seferably ¥, 8y 3 exanitogen a 5-
or 6- nenber egorn® ROOKeGenCor@ sufutdtemor tricyclic radical which contains up to
and including four identical or different heteroatons, such as nitrogen,

oxygen or sulfur, preferably one, two or three nitrogen atons, a sulfur and
an oxygen atSuitable B-membdred hgtemaiybtaglicatsrarafer examip) meAGEAN lidza!) $azh0 be

fused to an pri het erocvcl jcal. A heterocyclic radical of
this type, ft%?&%gahn%ﬁé&a’l g'l @O'go?r{'? +”§ﬁ‘f {'/& e @gﬁﬁge‘ﬂ’c A3 P¥ AN B RMhe such
as 2, 3, 4, 5- timideztiyldriazadyl drivazolylkHuryl-andnizienyd pihile possibid\© neBntzePRdicals are, in
PCT/ EP97/ 0364 kicurdr ovdd l.g@l i phatic radical is, for exanple, cycloalkyl or
f urt her nor e%cy'groglplzér{/?é? c\%ﬁi ch in each
in an aromatic-aliphatic radical, the aromatic moiety, for example, has the meaning which is
indicated above for aromatic radicals, while an aliphatic radical is, for example, iower alkyl,
lower alkeny! or lower atkynyl. An aromatic-aliphatic radical is, for example, phenyl-lower

alkyl, phenyl-lower alkenyi or phenyl-lower alkynyl, furthermore naphthyi-lower alkyl.

in a heteroaromatic-aliphatic radical, the heteroaromatic moiety, for exampie, has the
meaning which is indicated above for heteroaromatic radicals, while an aliphatic radical is,
for example, lower alkyl, lower alkenyl or lower alkynyl. A heteroaromatic-aliphatic radical is

3

for example, pyridyl-lower alkyl.

A heterocyclic radical is, for example, a 5- or 6-membered monocyclic or a bi- or tricyclic
radical which contains up to and including four identical or different heteroatoms, such as
nitrogen, oxygen or sulfur, preferably one, two or three nitrogen atoms, a sulfur and an
oxygen atom. It is also possible for one or two benzene rings to be fused to an appropriate
heterocyclic radical. A heterocyclic radical of this type, for example, is a partially
hydrogenated 2-oxobenzazepine, such as 2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepine.



case are unsubstituted or nono- or polysubstituted, e.g. disubstituted,
e.g. by lower alkyl, carboxyl or |ower alkoxycarbonyl. A
cycloaliphatic-aliphatic radical is, for exanple, cycloal kyl-1ower al kyl or
furthernore cysiasakdidnyl -1 ower al kyl. An aliphatic radical i BCTEB7086Anpl e,
| ower al kyl, |ower al kenyl or furthernore | ower alkynyl, which are
unsubstituted or in each case nono-or polygubstituted, e.g. disubstituted,
e.g. by halogen, by free or esterified or am dated carboxyl, such as | ower
al koxycar bonyl, carbanmoyl or nono- or di-lower alkylated carbanoyl, by

hydr oxyl which can al so be etherifie b err] or, by a. hydracarhon
radi cal, sucH asioaliphatic gdia| s, f%%ei@r"f’gﬁ' ﬁ@%@ﬁ%ﬁ’rﬁ’%wc% %ﬁﬁ?%e”%‘%‘ﬁ' T ﬁa{%’hr n
can be unsubsdabé HieQshsOistifdbdri rhoroe o pdiysubstitatag| esg. kiisubstitatge.re. groyhgwraikyl,; m
being 0, 1 or aqd errl bei ng@an aliphatic radical. Etherified hydroxyl
i's, in parti GBMXY oF (NEF BKPWERVOR- | ower al kenyl oxy, furthernore

phenyl - | ower fatycmaliphatictalighatioragicalds,doreexamplen dydicatkyl-loweoatit pciurthelimosg s can

be unsubstituted or n - pol ysubstituted, e.g. di- or trisubstituted,
for exanple Wagﬂg%qy%{&g%?@l'sel ected from hal ogen, hydroxyl which can al so

be etherified, S(OmRerr] and a hydrocarbon radical which in turn can be
unsubsti t ut ed, of, L ute | . i NQ
T e e S A

di fferently, which ajenasubstitdietiion jrt sash sasss@ENEBORAIYSHRtWed. &/@- 19ispBstityjed. .g. by

fol I owi ng MeaRijaes by Hae P ERIRfe & AmidaRPEarbdiRBiScH d3abwaNoRPEArBig1, 9T OUPS
and conpounds 1N each case in particul ar cont a|| gy\ép to aE,d | ncl *udLng 7,
preferably uSat@meNPrimancus didPwer atkyirles Fatiaginy’, PREYSEPHY Whick cqn algp be
2-napht hyl .  Rihingy/lby!s(©f,-2° or By a Bydrodanbdraraticaliduzh as dower plkgiipiwet alkenyl YO
?,?;/T? ééé‘;’ / 036Fawer alkynyl, which in turn can be unsubstituted or substituted, for example by halogen or
hydroxyl; m being 0, 1 or 2 and R° being an aliphatic radical. Etherified hydroxyt is, in

particular, tower alkoxy or iower alkenyloxy, furthermore phenyi-lower alkoxy and phenoxy.

Aromatic and heteroaromatic radicals can be unsubstituted or mono- or polysubstituted, e.g.
di- or trisubstituted, for example by substituents selected from: halogen, hydroxyl which can
also be etherified, S(O)m-R° and a hydrocarbon radical which in turn can be unsubstituted
or substituted, for exampie by halogen or hydroxyl; m being 0, 1 or 2 and R° being an

aliphatic radical.

If not defined differently, the general definitions used above and below have the

foliowing meanings:

The expression "lower" means that appropriate groups and compounds in each
case in particular contain up to and including 7, preferably up to and including 4,
carbon atoms.

Naphthyi is 1- or 2-naphthyi.

Biphenylyl is 2-, 3- or, in particular, 4-biphenylyl.



Pyrrolyl is, for exanple, 2- or 3-pyrrolyl. Pyrazolyl is 3- or 4-pyrazolyl.
| mdazolyl is 2- or 4-imdazolyl. Triazolyl is, for exanple, 1 H1
2,4-triazol-2-yl or 1 ,3,4-triazol- 2-yl. Tetrazolyl is, for exanple, 1

, 2,3, 4-tetraxoosmyis, furyl is 2- or 3-furyl and thienyl is pdr®br036m
3-thienyl, while pyridyl can be 2-, 3- and 4-pyridyl. Lower alkyl is in
particular Cferr]-Cerr]alkyl, e.g. nmethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl ,"%hd furthernore includes
correspondi ng pentyl, hexyl and heptyl radicals. (Jerr]-Cerr]alkyl is
preferred. Lower alkenyl is in particular Clerr]-Clerr]al kenyl and is for
exanpl e, 2- pFYRbHIA faspxample. - 065‘%5’15‘&1'& Byigroly! ¢ 3o p-pefazply). inidazo! isi s

preferred. Lpwea-imidayoivil Thizolyhis RF &tapian Hcﬁzﬂﬁslzbuél?nl oré}[§?4-'fré6fl! ef erably
In particular -Cerr]-Cerr]al kyl

ropargyl. Phenyl | ower al kyl is I hen
gndpi sg)p/)r ef e$ b ?/"%9&@?1 for ?L’zla"éﬂ‘Fd 123 Adstzabd-y, (prW isgehghyvi-andmr al kenyl
and pheny| - | thieeyl isbkot Bythieayicwhie dyatyiican bae- Bhasy4-pyddyer r] - Cl err] al kenyl and
-al kynyl, in particular 3-phenylallyl and 3-phenyl propargyl. Naphthyl -1 ower
alkyl is in particular naphthyl-Clerr]-Clerr]alkyl and is, for exanple, 1-
or 2-napht hylowet bikyl,is ingiaticular CaCpaliond.g. omethyl-dthil, Y- profl lisdhydpy, over  al kyl i's

in particul gf,pyri v nel-GLer | K nd is r exanple, 2-, 3- or
4-pyri dyl ne?rLtflw i'_s@%%{}ge%_ﬁn_ ‘%‘gwygf‘”gh‘-"ﬁﬁm"? ;'E{VBF%%'WNBO'P@Q for exanpl e,
d err] - er rAeotyt Ihexyl lapd hepthli radicaiaC.Healipidsiprefartedt ed or substituted, for
exanple by lower alkyl and is, for exanple, cyclopropyl, cyclobutyl,

cycl opentyl, cycl ohexyl and cycloheptyl. Cyclopentyl and cyclohexyl are
preferred. Gpuebakewhiplin particyar G Grlkend andjsder §xadiple; 2ipcopehglalrter2yi and i s

preferably GyelRent c2coaXdny SYrdmopet - 3-enyl, cycl ohex-2-enyl and
cycl ohex- 3-enyl . ak V\Dag%'/ 0!42#4
PCT/ EP97/ 03671 - 5-

Lower alkynyl is in particutar C;-Cralkynyl and is preferably propargyl.

Phenyl lower alkyl is in particular phenyl-C;-Csalkyl and is preferably benzyl,
1- and 2-phenethyl, while phenyl-lower alkeny! and phenyi-lower alkyny! are in
particular phenyl- Cs-Csalkeny! and -alkynyl, in particular 3-phenvyiallyl and
3-phenyipropargy!.

Naphthyl-lower alky! is in particular naphthyil-C,-Catkyl and is, for exampie, 1- or
2-naphthyimethyl, -ethyl, -n-propy! or -n-butyl.

Pyridyi-lower alkyi is in particular pyridyl-C,-C,alkyl and is, for example, 2-, 3- or
4-pyridylmethyl, -ethyl, -n-propy! or -n-butyl.

Cycloalkyl is, for example, Ca-Cscycloaikyl, which can be unsubstituted or
substituted, for example by fower alkyl and is, for example, cyclopropyl,
cyciobutyl, cyclopentyl, cyclohexyl! and cycloheptyl. Cyclopentyt and cyclohexyl
are preferred.

Cycloatkenyl is in particular C5-C,cycloalkenyl and is preferably cyclopent-2-enyl,
cyciopent-3-enyi, cyclohex-2-enyl and cyclohex-3-enyl.



Cycl oal kyl -1 ower al kyl is in particular

Cerr]-Cerr]cycloal kyl-Clerr]-Clerr]alkyl and is, for exanple,

cycl opentyl - or cycl ohexyl methyl or -ethyl, while cycloalkyl-I|ower alkenyl
is in particuMQosR&sdr]-C err]cyclcal kyl - C[err] d err] al keny FCHEBOH03671 or
exanpl e, cycl opentyl - or cycl ohexyl prop-2-enyl or cyclo-2-butenyl. Lower
al koxy is in particular (Jerr]-Clerr]al koxysand is, for exanple, nethoxy,
et hoxy, n-propyl oxy, isopropyloxy, n-butyloxy, isobutyloxy, sec-butyl oxy,
tert-butyl oxy and furthernnre i ncl udes corresponding pentyl oxy, hexyl oxy

and heptylo radi cal s err r L enyl o
isin Ba?/tl )éﬁpéi‘f"‘lﬁ'fyéf"t’“]e'%‘ W5 i 4P '8?.'9% @ké cg%aéléy%e ?ISM)%%’WE, %wg;q@%oxg o)r(y
Eﬁt 2I elnyl oxycylmod@utyg&r eyridhexymettjier rdthyl] venile opsidadiny-lowey alkenybisdh particuar

enyl - | owner OXY, IS .i -
ponzyl oxy. - 1- CoE BBV SPRY 3T B BRNAC LRt ¥ eSSty 6
Lower al koxyceydiegpltend. i n particular Cferr]-Cerr]al koxycarbonyl and is,
for exanple, methoxy-, ethoxy-, propyloxy- or pival oyl oxycarbonyl.

Clerr]-Cferr]al koxycarbonyl is preferred. Halogen is in particular
fluorine, chl boweralioxy lsnmpamwlarﬁiﬁrﬁlhvwdn%ﬁ@ EXAEPled@sthosyisoxy.J apanese

Pat ent Appl i cgﬁ,%%y g@oro;lgpgoﬁfe BIRAGH, stoﬁmdﬂ&ﬁya Eé‘itstbtbjdintytéhdf or 1-

substituted 1 boni tTi I e Accor &? % e‘\
prepar at i on ofurthempre insiudes carfesgondingerantylaxy. hexyWexy apdhsp 9‘%’? C3he

fol |l ow ng t"‘”c?bgﬂfb ?ga&gieggd_scherre [err] WD 98/ 02423
PCT/ EP97/ 03671 -6 - Inthis case, R, inter alia, can also be cyano and X

can be hal ogen, such as chlorine or brom ne. However, only reactions with

brom ne deri vagierekeRfioke irf ﬁrmmtaao(,@),a:aé@loayemisu foi exhmphe tatigibxyr@act | ons

whi ch | n n r
¢ ead tobl?tOQ r?ylijoxesér g?’t) 3-eny oxy. e}a (lisalkenyloxy is pre%err Sy ano are

Phenyl-lower alkoxy is in particular phenyl-C,-C.alkoxy, such as benzyloxy, 1-or
2-phenylethoxy, 3-phenylpropyloxy or 4-phenylbutyloxy.

Lower alkoxycarbony is in particular C,-Cealkoxycarbonyl and is, for exampie,
methoxy-, ethoxy-, propyloxy- or pivaloyloxycarbonyl. C»-Csalkoxycarbonyl is
preferred.

Halogen is in particular fluorine, chiorine or bromine, and furthermore includes

iodine.

Japanese Patent Application J 56 127-363 describes a synthesis possibility for 1-
substituted 1H-1,2,3-triazole-4-carbonitrile. Accordingly, the preparation of triazoles of this
type takes place according to the foliowing two-stage reaction scheme:

\ /R
A" — \——< @ — 3 /
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s
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@



described just as little in the working exanples. The procedure descri bed

in J 56 127-363 has the foll ow ng di sadvantages: On the one hand it is

clearly a process to be carried out in two separate steps, in which the

formati on ofwoksoxes r espondi ng di hydrotriazoles (3) is extrereEnsroien

ti me-consum ng, also these internmedi ates nust be isolated first before they

can react further in the second step. Thus, appropriate reactions are

descri bed whose first stage is conplete dﬁTy after 4 days to 3 weeks,

before the next step can take place. This procedure is too troubl esonme and

conplicated for a production process. In contrast, the process according to

the invention proves clearly superior. Thus the formation of conpounds of

the formula i lnis tabeCR! irhéihia! dan!slko¥¥oyBh Bnd'R dah/hetafbgbh Hikch 88 cHERALr

W thout it being necessary to Isolate’interned ates., Furthernore, en

usi ng the rduRMINBrHAWRYSH @nfygeagionhwith kparre dasivativgn of theferauly @) arer eady

attained af templRaOXEIBYBANORAWRIEN Isad td BEnIULAGE &Y aAd () irtWRiBh ROis thého are

i nvention is characterized by the follow ng reaction equation: [err] the
Hb%e Horking e

vari abl e R[ &lepgringdiusyag i XHWPES above. The invention relates in
particular to the preparati on of conmpounds of the formula (1) in which

[ |, ht hyl., Dbi I | vl lyl, jmd lyl,
r1azol yi | COE IR demited n DB dAgiios gbY g riwinelioRb nens: e ore ¥
phe_n)él I I I()\/verhau‘iiti F?W?iéarlym@ﬂ?éss:t?beﬁambkpwh ttwo;@qghtdwﬁtebﬂwwm_ah melformaltion IOL I

ri -lower a . ogena .2- oxobenzazepine, cycl oa ,
%cl ogl ken\),/\ﬁ'?e EVE%BS’T‘%HD 3}{‘%&'&‘%!%{ 'ng@%ﬁﬁ%gﬁ“ﬁ'gﬁwum‘%@%géTWI , yand al go
| ower al kyl ,intbrovesiiated destyHe isotatbd fixst betbleythgy canhreadh further iorntseibsond stepdThars | n
each case ggﬁr'o_paﬁt_e r%%ci\/'r%Q e%égr?bea ngmse first stage is complete only aft r4dams oa? ogen,

PCT/ EP97/ 0 ubstitute substituents selected fro
car boxyl , | ovaeks. ek hearexbaigh can take lReg Thiswraeedurs is o traukiasome lapt at ed

car bamoyi . hyghRiidd fof @ WRIduBldsBricesk Over  al kenyl oxy,

in contrast, the process according to the invention proves clearly superior. Thus the
formation of compounds of the formula (I} is carried out in one step and in one reaction
vessel without it being necessary to isolate intermediates. Furthermore, when using the
reaction according to the invention high yields are already aftained after approximately 24

hours.

The process according to the invention is characterized by the following reaction equation:

ci R Ny
A——N, (i8) =+ H,c._—_»\/ () ———> N\___ (N )]
CN
CN

the variable R, being defined as indicated above.

The invention relates in particular to the preparation of compounds of the formula (I) in
which R, is phenyl, naphthyl, biphenylyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl,
furyl, thienyl, pyridyl, phenyl-lower alkyi, phenyl-lower alkenyl, phenyl-lower alkynyi,
naphthyl-lower alkyl, pyridyl-lower alkyl, a partially hydrogenated 2-oxobenzazepine,
cycloalkyl, cycloalkenyl, cycloalkyl-lower alky! or cycloalkenyl-lower alkyl, and also lower
alkyl, lower alkenyl or lower alkynyl which are unsubstituted or in each case mono- or



phenyl -1 ower al koxy and phenoxy; it being possible for aromatic and

het eroaromatic radicals to be unsubstituted or nono- or polysubstituted by
substituents selected from hal ogen, |ower al koxy, |ower al kenyl oxy,

phenyl - | ower WIOI8#3423 phenoxy, S(OmR[err], mbeing 0, 1 or PCHERPTIPE! r |

being | ower al kyl, | ower al kenyl and | ower al kynyl, which are unsubstituted
or in each case nono- or polysubstituted by,substituents selected from
hal ogen, hydroxyl, |ower al koxy, |ower al kenyl oxy, phenyl-Ilower al koxy,

phenoxy, carboxyl and | ower al koxycar bonyl The invention rel at es in

particular to the preparation of co ds of the for Lch

Rlerr] is pheﬁ’R}YSUPg‘Wétfgd 8y Ewsm“ﬁﬂ@rﬁ?[?f%a@f" %ﬁ’%gesﬁyfam%qp k\ﬁeg F% %R@hyl ,

gapht Byl - | owegargdrio, ,mcmd: bd&iioW@Wytaﬂéd@drbanmypaydmﬂl llgwematkosy dovedreatkenyloxy,
oxobenzazepi ne,

I
al kyl which i ReBYHEHFS ?3‘?%%1%89 p@%’%% iy PRy bleal £ B '°c%'%bv*%“e'?%>‘{am8fad‘°9*é‘“
possi bl e for wbemsulstitet drehercoar pmfmubsﬂtm&d|b¢aub$titt@nl§§elm@dt5@m habgeh,or

: I b d b .
Ry T ohor " BHREH Balih B3l AR i SR S S ol O B o
phenyl - | ower aid@%@emgdbwaww amdersql@)wmanpéqwe]r aﬂwmwf]lcrba;rermgsuhsmmdairkyqaqch

| over al kenyl . 9\‘6’9& ;?Jlﬁgé’tlmteéﬂgsmslﬂﬁk s@bect@d%mQhal ;[Jgﬁ Way‘ﬁ‘plt ‘OW)E"

relates in par |cu ar -t ation conpounds of” formnul
whi ch Rierr] alkoxg, Bwar @kq@m&@@nﬂwa@mmEMz‘aWW*wﬂow E'I'W'Qﬂ“ht‘yl
which is substituted by | ower al koxycarbonyl. The invention relates in

particular to_the preparation of conpounds of the fornula
Rlerr] is phehyd inverfiep fglates syrarigulay fo %‘Gtﬁ’ﬁﬂaﬁﬁ‘f’%m H°Hﬂ%”’r°fgﬁ’%<§?fm”'\é\2'b5ben

and/ or : rifl U‘?ﬁ.&ﬁrﬁt thnﬁhﬁ»«ér Iaw@ﬂbhéiﬂx foeR&IRSnyl, Bheri-lowetihiRynyt, Qabﬂitﬁyl-lower
reparati on of conpounds o mu err

g ubgt i tuted b4 (ﬁM@PY'é‘FWIa'thél*’B@@{W 'é‘f‘?g‘?éﬁ”;tfp gquﬂ%‘?'gﬁgw byd Q‘Vfﬁv’ém’%n

relates in paéyfcloﬁmleﬁyx dvier Blkg! 2 Nicwan Iaddy vainichoib salstiptecisjscanfoxyie idvermmul a (1) in

whi ch Rierr] baégazéfa&,uo A s isToY FbRafs drl R GBE B4t Bbicals to be

2,6-difluoro

PCT | EP97/ 036 7unsuBstituted or mono- or polysubstituted by substituents selected from: halogen, lower
alkyl, lower alkenyl, lower alkynyl, lower alkoxy, lower alkenyloxy, phenyl-lower alkoxy,
phenoxy and S(O)m-R’, R° being lower aikyi, ower alkenyl or fower alkynyi, and m being 0,

1or2

The invention relates in particular to the preparation of compounds of formuia (J) in which R,
is 2,3,4,5-tetrahydro-1H-2-oxobenzazepin-1-yi or lower alkyl which is substituted by lower

atkoxycarbonyl.

The invention relates in particular to the preparation of compounds of the formula (f) in
which R, is phenyi- C,-C,alky! substituted by lower alkyl, halogen and/or trifiucromethyl.

The invention relates in particular to the preparation of compounds of the formula (1) in
which R, is benzy! substituted by lower alkyl, halogen andj/or trifluoromathyl.

The invention relates in particular to the preparation of compounds of the formula (1} in
which R, is 2-fluorobenzyl, 2-chloro-6-fluorobenzy! or 2,6-difluorobenzyl.



The invention relates primarily to the preparation of 4-cyano-1
-(2,6-difluorobenzyl)-1 H1,2,3- triazole. The invention relates in
particular to the preparation of the N-substituted 4-cyano-1 H 1,2, 3-
triazol e compouseszenti oned in the working exanpl es. The reegkprRsr1
according to the invention of the azide (la) with 2-chloroacrylonitrile
(1b) to give a compound of the formula (1), conprises working in a two-phase
system The two-phase system consists of an organic and an aqueous phase.
The organi c phase COI’ISI sts essentlally of the starting materials of the
formul ae (Il a and%éj Q‘ﬁilf desired in the presence of an organic solvent or
QI r

di | uent. Thelh®y eppimplY it areparationoh4cyane-d ri2itditwihepzybt tili2:3-i n

this phase. yf\pRJ@pri ate organic solvents or diluents are, for exanple:
aprotic solvents, for exanple weakly basic am des, such as
di met hyl formam de, or aliphatic, araliphatic and aromatic hydrocarbons or

ethers, for meanRinBoktefitéd in &rcm]aaidq pafanbromne Alsupkinied skgaReHR.1,88.ch
as a xylene ar Holuene et he such as di butyl et her,

ani sol e, or E%‘?%""é‘{"iﬁ‘ﬁﬁ’%meglﬁfﬁgé{ém& "r‘%exa*ﬂ‘? hydr ogen chloride shoul d be

readily soluble, but the starting materials poorly soluble, in the aqueous
Puo- phase. oy EaRen oraians f B, aBleD: o 4 sl e S5 oy eyl ove'®
starti ng matecdnspaaing bathe dorchu(d @))commrises waking/at wo-gHase sgsternt Thestihovghasd)

Table 2 of t I

a? t a?nedoi n {}‘ﬁte)‘}f&'olﬁb@% O?)éﬁgpyiatﬂemng(?ﬁs s?(lgl%(fh %ﬁé tmg%o%%%?h\élag &%“%;est arting
material s arﬁ!ismtiaﬂhef the hiartingavateréfls eidheformaaglirlornga(t) yif desired in e peasence of

pol yneri ze J}?zirmgg&vaﬁbﬂa, Fop i S Al bl o (nG SRR obrPlhudthb I°

of the fornu roacry onitri hydrogen ¢
rel eased, | 'éth‘%pmsﬁongl y acidic nmediumresul ts whi ch favours such a
polymerization. This is also the case when an organi c solvent is added,

i.e. only one liquid phase is present. Additionally, the
Appropriate organic solvents or diluents are, for example: d@protic solvents, for example

weakly basic amides, such as dimethylformamide, or aliphatic, araliphatic and aromatic
hydrocarbons or ethers, for example Cs-Croalkanes or lower-alkylated benzene, such as a
xylene or toluene, or di-lower alkyl ethers, such as dibutyl ether, anisole, or cyclic ethers,

such as dioxane.

The hydrogen chioride should be readily soluble, but the starting materials poorly soluble, in
the aqueous phase. Advantageously the aqueous phase consists of water.

Primarily, the two-phase system is formed from the organic phase, consisting of the starting
materials (Ia) and (Ib), and from water.

The results shown in Table 2 of the working examples illustrate that the best yields are
attained in the two-phase system consisting on the one hand of the starting materials and
on the other hand of water.

2-Chioroacrylonitrile can polymerize both under acidic and basic conditions. On reaction of
an azide of the formula (1a) with 2-chioroacrylonitrile, hydrogen chioride is released, i.e. a
strongly acidic medium results, which favours such a polymerization. This is also the case
when an organic solvent is added, i.e. only one liquid phase is present. Additionally, the
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-9- reaction is slowed down by dilution, the nore organic solvent used.
These di sadvant ages can be avoided if a two-phase systemis used instead of
a single- phas?foc?g 933 c system The azide of the fornula (I a)PfBERESNh
2-chl oroacrylonitrile one, concentrated phase, while primarily water is the
second phase. During the reaction resulting.hydrogen chloride is
continuously extracted into the agueous phase and thus reduces the danger
of the polymerization of 2-chloroacrylonitrile. Mreover, the greatest

ossi bl e reac nrate atta
\R/at elr shoul d 5?"?‘9353%? Ry Irc?mg%ég‘ 'ngrte r?\ﬁ%‘ ﬁ%ﬁ'ﬁ?‘?fy%ggﬂﬂeéggon ﬂ bes©
rel eas eg i ][1 ]Edae be@amued)m a|tWo-@bbsﬁb§yetems ubed insfeadola gingle-ehasecarganic aystam.
conmpound o r
ol pr e 1P RS R (B R 5@%‘?@?&%’?"3%?’%?‘? g“%ey whilo
enpl oyed. As nnh'(antyemnérttstrprsesmmse rDuTiAp the reagion e Wérhwfﬁge% risleds show
appr oxi mat el yco?ﬂirﬁmpgb %&é@kﬁ’lh&a@{eg@s H&é&%@%%‘ r@&uéefs'tﬂeedﬁ{g& §i4hé i ci ent

for an optimumyie aration of sgano-
2, 6- di f| uor olretymglrizationof 2- cz!oszacMimdpeMmepwrathe 6@?@!@ pPssibiseggtion rate is

appr oxi mat el %ﬁgﬁegﬁé“ﬁ" gﬁ?erﬁgleﬁ, yi el d of over 90% of theory is attai ned.

The reaction accor gto i'nvention is carried out, for exanple, in a
tenperature range from approxi mately 20[err]C to approxi mately 85[err]C, in

particul ar f rﬁ@aﬂ%ﬁ%'v&ﬁér@hﬁul@@i REStHe prepctmea %b TRk HeyhyBRigen thibtidefeiaassd | v
fromapproxi mately 75[err] . 'Bdﬁ%g‘gﬂ% eI y 85[err]C. The invention

furthernore H%Fhﬁtfé%‘m%'srﬁﬂ/‘& 8% he fornula (1). The invention
prinmarily relates to the conpound 4- cyano 1 -(2,6-difluorobenzyl)-1
H1,2, 3t I Th furth

corrpound 01[ ! taF%?g "?%Jﬁ'?ﬁ?lgg’lp?‘\l’/'jey?fjé?rw%%&?r@r& o#%r@&'%&e&grth%g%%g 'lﬁ‘c?g ly agﬁl've
i ngr Eg i igtg ZGEmmgawmpspioexm?w h& mﬁ,smfl&omgoanmmmesﬁ bica::eenhbhged d\sHire resgits347
an S res

publ i shed pat&FRe" O R ol e ence 1nto
t he i nstant saace}mfi:aarﬂbmtmm ar’ﬂsefflcemrfels@mntmmg? yieldpthuain be mpacamp@ﬁﬁﬂa@f

this type st Y4 Bxﬂgor%%}klcﬂm?%@giﬁzé?%:w&ﬁﬁ rétidAHife bf dpproxihatblyi2Rthotita for

exanple, in a’'nman
desirable yield of over 90% of theory is attained.

The reaction according to the invention is carried out, for example, in a temperature range
from approximately 20°C to approximately 85°C, in particular from approximately 60°C to
approximately 85°C, primarily from approximately 75°C to approximately 85°C.

The invention furthermore relates to novel compounds of the formuia (1).

The invention primarily relates to the compound 4-cyano-1-(2,6-diflucrobenzyl)-1H-1,2,3-

friazole.

The invention furthermore relates o the use of a compound of the formula (I} for the
production of a pharmaceutical active ingredient, for example of the resulting products
according to EP 114347 and EP 199262, Especially the resulting compounds of the claims
of both published patent applications are herewith incorporated by reference into the instant
specification. The corresponding preparation of compounds of this type starting from
compounds of the formula (1) is carried out, for example, in a manner known per se. For
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- 10- exanple, the nitrites of the fornmula (I) can thus be converted by
hydrol ysis into the correspondi ng carboxam des and these can be converted
by further hydresiogsass i nto the correspondi ng carboxylic aci e¢erePimzsn

I nvention relates primarily to the use of the conmpound 4-cyano-1
-(2,6-difluorobenzyl)- 1 H1 ,2, 3-tri azol_emf_or t he production of a
pharmaceutical active ingredient, especially for the manufacture of 1
-(2,6-difluorobenzyl)-1 H1 ,2,3-triazol -4-carboxam de or of a

pharmaceutic- ally acceptable salt thereof. The foll ow ng exanpl es serve to
i |l ustrate t R apedkaritiesalthe ormuip (] cartBusnbe convededidiyhydielysisiniathe this in

any case. EXgifpdsBording carboxa?idées%fé Wesst cak Be @lc)ﬁUeHbH 8y m&; H%d}é@siﬁn?o the

.2.3-triazole A mxture of 2.6-difluorobenzyl azide

2- chl or oacr yPYHIsPPRding ¢arhoxylic 8idsand water (125 nl) is stirred at about
80[err]C for 24 hours. Excess 2-chloroacrylonitrile is distilled off by

rai sing the external teaneratur_e t aboué 130JHeru9 C. The sem -solid mxture
i s cool ed to'%bBYuEnigpreptes enmadY i Be45e pLhecanPrund d-evaped -Ritrdiluoyhesmdk ane
(50 m), browught2s-aiaabeysr tROpELtICH dNd phadmacestichictiddpigiedknh) @Bpdrially i@ the

product is isolated by fjltratiaqgn 11 h cycl ohexane 5 and. t hen
b Oh vt er (Banipstiresta (o fbandR RS s e e oA LE o b8 PhAachitE
suspensi on i gliyfdccémtaise saihthetdoé product is washed with water (50 ml) and
dried in vacuo at about 60[err]C. Yield: 38.04 g = 86 % Exanple 2:

4- Cyano-1 -(2.6-difluorobenzyl)-1 H1.2. 3-triazole A m xture of

2, 6-di f | uor obeniiidwing exiengiSsisstveylp, illudtratel the pmsentlirvention, bet &rd fotiftendeddnd

wat er (125 y t.] t about 80[err]C for 48 hours. Excess

2-chl oroacrﬂ%ﬁ%ﬁp?’l'}éstﬁ‘g&ggéti |l ed off by raising the external tenperature
to about 130[err]C The sem -solid mxture is cooled to about 40[err]C and

the suspensi pfhrige i €at ed Wyldyagy ¢l9BRMRBRLERANNIH.1,2B0AMGI t0 about

20[err]C and stirred for_ about ours, e product 1S 1SOlated by

filtration, HE¥REE afREdiByncobangyl aide (34.2 g), 2-chioroacryionitrile (17.73 g) and Water
{125 ml) is stirred at about 80°C for 24 hours. Excess 2-chloroacryionitrile is distilted off by

raising the external temperature to about 130°C. The semi-solid mixture is cooled to about
40°C and the suspension is treated with cyclohexane (50 ml}, brought to about 20°C and
stirred for about 2 hours. The product is isolated by filtration, washed with cyclohexane
(75 mi) and then with water (50 ml). The moist product is mixed with water (100 ml), the
suspension is filtered and the product is washed with water (50 mi) and dried in vacuo at
about 60°C. Yield: 38.04 g = 86 %.

Example 2: 4-Cyano-1-(2,6-diflucrobenzyl)-1H-1.2 3-triazole
A mixture of 2,6-difluorobenzy! azide (34.2 g), 2-chloroacrylonitrile (17.73 g) and water

(125 ml} is stirred at about B0°C for 48 hours. Excess 2-chloroacrylonitrile is distitled off by
raising the external temperature to about 130°C. The semi-solid mixture is cooled to about
40°C and the suspension is treated with cyclohexane (50 ml), brought to about 20°C and
stirred for about 2 hours. The product is isolated by filtration, washed with cyclohexane
{75 ml) and then with water and dried in vacuo at about 80°C.

Yield: 40.91 g = 93 %.

Exampie 3: 4-Cvano-1-(2 6-diflucrobenzyl)-1H-1,2 3-triazole

+



(75 mM) and then with water and dried in vacuo at about 60[err]C Yield:
40.91 g = 93 % Exanple 3: 4- Cyano-1 -(2.6-difluorobenzyl)-1 H1
.2.3-triazole WO 98/ 02423

PCT/ EP97/ 03671WO%8#82423 A i xt ure of 2, 6-di fl uorobenzyl azi de (WA/EPIHYP3I6TL
2-chloroacrylonitrile (26.6 g) and water (125 ml) is stirred at about
70[err]C for 24 hours. Excess 2-chloroacrylpnitrile is distilled off by
rai sing the external tenperature to about 130[err]C. The m xture is cool ed
to about 95[err]C and the product is crystallized by seeding. After cooling

br ought to_ apdust ar7 PATRERRe R GRS 2 MenCyENPIC RN i *

washed with cy(t25intisostiered abatmdu} 760Qdfot 2eimouns. Hxcesst2=chicroabrgonitziik is distitexiodf Bt

about. 60[err] C,. Y. &l d: = 9 ggrg.l : . o

4- Cyano-| - ( 2. g?*a'ﬂ? ﬁueoﬁ%%gﬂg%%rfu%ﬁ_g?{ @15? i az gﬁgﬂ ﬁurr% '%F cl’,l?”%d tgfabout 85°Cand

2, 6-di f | uor obdegriodect isceysidiized by seeding Wifter enaling tocatiotit 40°6, theBuspension ixtrawdd r
(125 -m) is stjkr S r@iﬁﬁﬁ&t’ .
2-chl oroacryl yﬁ{htcsgfgéxfggﬁ??%%@%ﬁﬁﬁ%ﬁF%é ct’he. ext erlﬁéﬁoqteedn%yefrmar?t{?rn e
t o about 130[ avashe! withevciahgxaned7$ B)ane theh with walerandghied in yagup atiahdwub 6@iCoduct
is crystallizegpassefl gggofter cooling to about 40[err]C, the suspension
is treated with cycl oﬁdgxane (50 m) and brought to about 20[err]C, and
stirred for about 2 hours. The product is isolated by filtration, washed

W th cyclohexgsmgséﬁzm) and gtdainowl bls-giajoPsbenR- TH-h @B friRzdi@cuo at about

60 C. VYield: .13 =9 0 : - -1
S5 b M1 vor i o1 26LaTiyorobesyi adtaISs 2 Oh 2NATPREY RTINS BO& ALY MatsEnzy|

azi dg (6. ;g[ g)(125?:nl()2 sl mng@ﬁra&oﬂmmcwb@«rﬁu&. E)ccasd-dhilﬁ!@dcry(lé’r?trim& dibﬁﬂeﬂto:ﬁ:’tfygd

at about err]. or urs. Exces < acrylonitri i I St

of 1 by r ar of et 8 Al R IF APt A0 OE PR R ddclectonBotfibic pud

?QF![ edt to abothe ﬂﬂcﬁx&:é rs]c_a;sm&eu be sesdirey. kb coslihgioabioctt40° S, the eLspeasionis trea:ed
iltration ang, o v a

bt 200, 2GR BB Sl e Bk B ROME ol Bl 2o 0™,

g) is product is isolated by filtration, washed with cyclohexane (75 mi} and then with water and

dried in vacuo at about 80°C. Yield: 43.13 g = 98 %.

Example 5; 4-Cyano-1-{2.6-difluorobenzyl)-1H-1,2.3-triazole

A mixture of 2,6-difluorobenzyl azide (6.75 g), 2-chloroacrylonitrile (7.0 g) and water (20 mi)
is stirred at about 80°C for 12 hours. Excess 2-chloroacrylonitrile is distilied off by raising
the external temperature to about 120°C. The mixture is cooled to about 20°C and the
crystallized product is isolated by filtration and washed with water. The moist product is
dried in vacuo at about 80°C. Yield: 8.17 g = 93 %. For purification, the product (8.17 g} is
dissoived in toluene {40 mil) at 80°C and treated with bieaching earth {0.24 g}, and the
mixture is filtered hot. The filtrate is concentrated to about 20 mi and the resulting crystal
magma is stirred at 0°C for'1 hour. After filtering, washing with toluene and drying, a white
product (7.72 g) of m.p. 115.5-116.5°C is obtained.

Example 6; 4-Cyano-{2 6-difluorobenzyl}-1H-1,2 3-triazole
A mixture of 2,6-difluorobenzyl azide (34.2 g), 2-chloroacrylonitrile (35.46 g) and water

(125 ml) is stirred at about 80°C for 24 hours. Excess 2-chloroacrylonitrile is distilied off by
raising the external temperature to about 130°C. The mixture is cooled to about 40°C and



di ssolved in toluene (40 nl) at 80[err]C and treated with bl eaching earth
(0.24 g), and the mxture is filtered hot. The filtrate is concentrated to
about 20 m and the resulting crystal nagma is stirred at O[err]C for 1
hour. After WO#Mi4I3g, washing with toluene and drying, a Wrcheppieeuct
(7.72 g) of mp. 115.5-116.5[err]C is obtained. Exanple 6:

4- Cyano- (2. 6-di fl uorobenzyl)-1 H1 .2. 3-tr1|€gzol e A mxture of

2, 6-di fl uorobenzyl azide (34.2 g), 2-chlor@acrylonitrile (35.46 g) and
water (125 m) is stirred at about 80[err]C for 24 hours. Excess
2-chloroacrylonitrile is distilled off by raising the external tenperature
to about 130fhersupREnsicRds rpated with cyclehssaral(50 nlh brawohtao pbeuyt]|20°Cirathd stirrghilor

98/ 02423 about 2 hours. The product is isolated by filtration, wa edw h ¢ co'ﬁgé g 1-
12- the suspension is treg ted wth cy clyohexane n%t yL rﬁﬁgté%}géut

20[ err] C, antMe8MitPMEPTT(EP Mibdhe mpishplgpuct istRiged weter ﬁ@our@b m%@pwnon is
filtration, m@&ﬁwdmhb%rd‘d&{ i8 hasRetewith’ watgl howﬂaﬁdmmm vdubat Sout éQ’Cm L od

The noi st prod ct th water (100 m), the suspension is

and the pr od¥ ge\/\@%é%l/"\mth water (50 m) and dried in vacuo at about
60[err]C. Yield: 42.87 g = 97 % Table 1: Exanple Ml equival ent of
Tenper at ure Reaction tinme Yield 2-chloroacrylonitrile 1

1.0 80[err]C 24 h 86% 2 1.0
80[err]C Table 1: 48 h 93% 3 1.5
70[err] C = rgss o] l°° g/" = N T .
80[err] C n@fe ol equivalegiof, - emperature | Reaction time | Yield
80[err]C 12 brch!oroacry!!ﬁm%G 2l 0
80[err]C : Pl 0; Qe et -
4- Cyano- (2. 6-{di f I'uor )benzyl )-1"8 1.2, 3-tri hzol 8K i x}t ur 2%h 86 %
2,6-di fl uoroldenzgl akide (34.21®) and 2-ch] or oggecyl onfi t rideeh (2616 ghegl
stirred at
3 1.5 70°C 24 h 83 %
4 1.5 80°C 24 h 88 %
) 2.0 80°C 12h 83 %
6 2.0 80°C 24 h 97 %
Example 7: 4-Cvano-(2.6-diflucrobenzyl}-1H-1,2 3-triazole

A mixture of 2,6-difluorobenzyl azide (34.2 g) and 2-chioroacrylonitrile (26.6 g) is stirred at
about 80°C for 24 hours. n-Heptane (125 ml) is allowed to run in, and unreacted
2-chloroacrylonitrile and 2,6-diflucrobenzyl azide as well as n-heptane are distilied off
(distillate 50 ml) by raising the external temperature to about 130°C. The mixture is cooled
to about 20°C and the suspension is stirred at about 20°C for 1 hour. The product is
isolated by filtration and washed with n-heptane (100 mi). The product is dried in vacuo at
about 60°C. Yield: 31.55 g = 71.6 % (beige powder).

Example 8: 4-Cyano-(2 6-difiuorobenzyl}-1H-1,2,3-triazole
A mixture of 2,6-difluorobenzyl azide (34.2 g), 2-chloroacryionitrile (26.6 g) and n-heptane

(125 mi} is stirred at about 80°C for 24 hours, whereby a suspension resuits. Unreacted
2-chloroacrylonitrile and 2,6-difluorobenzyl azide as well as n-heptane are distilled off
(distillate 25 mi) by raising the external temperature to about 130°C. The mixture is cooled
to about 20°C and the suspension is stirred at about 20°C for about 2 hours. The product is



about 80[err]C for 24 hours. n-Heptane (125 m) is allowed to run in, and
unreacted 2-chloroacrylonitrile and 2, 6-difluorobenzyl azide as well as

n- hept ane are dis B%IHGd of f (di stillate 50 m) by raising the external
tenperature to 388H#130[err]C. The mixture is cooled to abo RCTHIPEPITC and
the suspension is stirred at about 20[err]C for 1 hour. The product is

I solated by filtration and washed wth n-heggt.ane (100 m ). The product is
dried in vacuo at about 60C. Yield: 31.55 g = 71.6 % (bei ge powder).
Exanpl e 8: 4- Cyano- (2 6-di fl uorobenzyl)-1 H1 .2.3-triazole A

m xture of 2, e l,entR6. 6
9) “and n- hept By FRABR enBE Wit g nsprangRico i Bl QAR KL Sl abbinBo'e:
wher eby a suspfaitt;EOHSIQGSiﬁé% (beige@awdent 2- chl oroacrylonitrile and

2, 6-di fluorobenzyl azide as well as n-heptane are distilled off (distillate
25 nm) by raising the external tenperature to about 130C. The mixture is

cool ed to aboExamumiesrr] C and4flvane-(&edifiuorapenzyl)dHit.2.8driazoleabout 20[err] C

for about 2 h T d 984, @odhizPoac
PCT/ EPO7/ 03671 TRY'S: &%s%a'%%eg;; o 43,281, 8hicrpecryionitile (26.6 S0 m)
T

and dried in (/28 iastingrbatiabael 24%"@%“"'2@“‘43 2g=hbre?@rﬂ°mm@@@#§@5

powder) . Exan’Bih@orgbenzyl azide as%@é@@&uér% &e@isfu*é%fﬂb%ﬂ?a‘fé 100lmbjtby redsislg fHel azol e
A mxture of 2,6-difl uorObeQxﬁqu roacrylonitrile (26.6

g) and tol uen%’“f'ﬂa’ésmﬂ?'?“ﬁ'%t gt A’%(‘}B‘?‘g‘gé‘f 80 ﬁ f': @8?3"2419%9 is allowed
Unreact ed 2- citd ron @ Thy mbiirelis todieaing aBod-2080 ﬁhm%&beﬁmﬂona@stﬁmaﬁ abst boes

toluene are distilled off I Sl ng the e
temperature t (5;\5'83& qﬁ%ﬁ’["gﬁ lﬁsolg‘{e?é:y ﬂ%@ﬁ?" ﬁ'é)d ‘f‘% t!?% '&? tﬂ‘ﬂéﬁfﬁ’ﬁa’{.'(eloo
m ) is all owegrotiact isdriediin véame atrabdut 68°0. ¥ietd @R2ad g:esabeutbem[mwd]at): and the
suspension is stirred at about 20C for 1 hour. The product is isolated by
filtration and washed w th n-heptane (100 n1) The product is dried in
vacuo at abouﬁ_ﬁﬁgm] C. Vi eb-QyaR (2B di Bt 284rimzolewder ). Exanpl e
10: I I
;

2,6-difl uorobenzy a2| %(ﬂh&p &5%5%?(39@3%2 )Ic_)%(j:cp;g/) %ﬁMdrrﬁﬁtg( éggé ‘%’gég
absol ut e ethanol (125 ml) is st:rred at about 77°C for 24 hours. Unreacted 2-¢ toroacry onitrile and

2.6-diflucrobenzyl azide as well as sthanol are distilled off (distillate 100 ml) by raising the

external temperature to about 130°C. After cooling 1o 70°C, water (100 mi) is allowed to run
in dropwise at 70-60°C. The mixture is seeded, cooled to about 20°C and the suspension is
stirred at about 20°C for about 1 hour. The product is isolated by filtration and washed with
cyciohexane {100 mi) and then with water (100 mi). The product is dried in vacuo at about
60°C. Yield: 17.73 g = 40.3 % (pale beige powder).

Example 11: 4-Cyano-(2 6-difluorobenzyl)-1H-1,2,3-triazole
A mixture of 2,6-difluorbenzyl azide (34.2 g}, 2-chloroacrylionitrile (26.6 g) and N,N-
dimethylformamide {125 m) is stirred at about 80°C for 24 hours. Unreacted 2-chioro-

acrylonitrile and 2,6-difluorobenzy! azide as well as N,N-dimethylformamide are distilled off
(distillate 100 mi) by raising the external temperature to about 130°C and gradually
evacuating to about 100 mbar. After cooling to 100°C, water (100 ml) is allowed to run in.
The crystallization of the product is initiated by seeding the brown smulsion. The mixture is
cooled to about 20°C and the suspeansion is stirred at about 20°C for 30 minutes. The
product is isolated by filtration and washed with water (100 ml). The product is dried in
vacuo at about 60°C. Yield: 34.40 g = 78.1 % (beige crystals).



ethanol (125 m) is stirred at about 77[err]C for 24 hours. Unreacted
2-chl oroacrylonitrile and 2, 6-difl uorobenzyl azide as well as ethanol are
distilled off (distillate 100 mM) by raising the external tenperature to
about 1 30[ eMO%@02448ter cooling to 70[err]C, water (100 nl)PCHER7006%d t O
run in dropwi se at 70-60[err]C. The m xture is seeded, cooled to about
20[err]C and the suspension is stirred at gbout 20[err]C for about 1 hour.
The product is isolated by filtration and washed with cycl ohexane (100 m)
and then with water (100 m). The product is dried in vacuo at about
60[err]C Yield: 17.73 9 = 40.3 % (pal e bei ge powder). Exanple 11:

4- Cyano- (2. 6-di fluorobenzyl)-1 H1.2. 3-triazole A m xture of

2,6-di fluorbenzyl azide (34.2 g), 2-chloroacrylonitrile (26.6 g) and N, N

di et hyl f or gami d (125 m) is stirred at about 80[err]C for 24 hours.
Unreacted 2- acrylonitrile and 2,6-difl uorobenzyl azide as well as
N, N-di net hyl fsaanam,c&wne a7 ST MbFshuwalent 6F FempeitarelORsaBian DY Yol STTI t he
external terperaturje to about %Oéerr]c and} gradual | y} evacuatfng to apout 1
00 mbar. Aftler coolling to 1 0of &FPP® " water| (100 m) [ &I owkd to rup in.
The crystall}i zati orf of the pro lommﬂe n|t| At ed by seLedi ng thg brown
enul si on. The—A-¢tidf-e—i-5—c0e+e: 26 crr‘ +he—sHsPensoa-{ S
stirred at 4bouf 2C["¥ﬁt?']?: f or 30 i nfl es. cﬁluct i 2480l ht €18 By
filtration dnd yasHagthout h water TlO()snﬂ. hespfcpduc[t |;§4mr| bd Aoy, Vapuo at
about 60[ err } : . = : ¥ ND_Q8/ 02423
PCT/ EP97/ 03471 &14-] "raeAt@"®: Ekanpl &'“%ol venf 80 IVbI %lvm A% of

Tenper ature | Regactilgpuene’l €l d §-chl ors- 80°C 241 NE a@rgirontrile
4 wat er ) 15 80Lprr]-C 24 h Q8.0 7
wi t hout 10 | efhapal 8dfRrric] 77Co4|h 28h 7p A0
n- hept ane 11 dimBthylform- 80[err]C 80°C 24N 2a4n 4P B %
amide

*} First phase = Starting materials; second phase = water

Example 12: 1-Benzyl-4-cvano-1H-1.2 3-triazole

A mixture of benzyl azide (1.33 g) and 2-chloroacryionitrile (1.75 g} in water {6 ml) is stirred
at about 80°C for 22 hours, then excess 2-chloroacrylonitrile is distilled off in vacuo. The
mixture is cooled to room temperature and the precipitated product is isolated by filtration
and washed with water. After drying, the product is obtained in a yield of 1.66 g = 90 % of
theory, m.p. 78-79°C (recrystallization from toluene/hexane).

Example 13: 4-Cyano-1-{4-cyanobenzyl)-1H-1,2 3-triazole

A mixture of 4-cyanobenzyl azide (0.8 g} and 2-chloroacrylonitrile (0.88 g) in water (5 ml) is
stirred at about 80°C for 20 hours. Excess 2-chioroacrylonitrile is distilled off in vacuo, the
mixture is cooled to room temperature and the precipitated product is isolated by filtration
and washed with water. Thé product {vield 0.92 g; 88 % of theary) of m.p. 93.5-94°C
{recrystallization from ethyl acetate/toluens) is obtained after drying.

Exampie 14:

1-benzazepine
A mixture of 3-azido-2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepine {1.01 g) and 2-chioro-

acrylonitrile (0.85 g) in water (5 mt) is stirred at about 80°C for 18 hours. Excess 2-chloro-



9 t ol uene 1,5 80[err]C 24 h 51 % 10

et hanol 1.5 77[err]C 24 h 40 % 11

di met hyl f orm 1.5 80[err]C 24 h 78 % am de *)
First phase ='Pa#42%43% naterials; second phase = water ExanplFETEPI703671 1
- Benzyl -4-cyano-1 H 1.2,3-triazole A mxture of benzyl azide (1.33 g) and
2-chloroacrylonitrile (1.75 g) in water (54d) is stirred at about 80[err]C
for 22 hours, then excess 2-chloroacrylonitrile is distilled off in vacuo.
The m xture is cooled to roomtenperature and the precipitated product is

I solated by filtration and washed with water. After dryi t h roduct..i s
obt ai ned in aagyeniries distied gif in wegUQ.aRH theRrgriptated Ef"g“f%ls;gfr Proff ashed with
(recrystalli zykidPBnd B yRIGIENQ BE%dTeecnBx@DRB-2E5°C (recrystallidatOpdrom dthyl

- (4-cyanobenzyl )-1 H 1 ,3-triazole A m xture of 4-cyanobenzyl azide (0.8
g) and 2-chl oPERIREfPIeN®rile (0.88 g) in water (5 m) is stirred at about
80[err]C for 20 hours. Excess 2-chloroacrylonitrile is distilled off in

vacuo, the mxture i s coqle 0 roQ Jf erat ure S}Q@ the precipitated
product is ism-lgy f%@&%@%‘%ﬁ%ﬁ%ﬁer. The product (yield
0.92 g; / 88I % efmikineosf\ethyd £-amidpace®@e bt 281 §)eand] 2 Hloreanryisnitile (1 7atg) ovwateoftP ehy |
acet ate/tol uene). | t aj YA - 4 2 no-1 H1
.2,3-triazol - F %'f'fa EE%‘%? ggo'?e’?{ gtﬁ@%?%ﬁg&g%ﬁﬁ&% q«:_ ethszeaxgl-gétiﬂ%gﬁf i m xture
of 3-azi do- 2, Sichipnethaneanpdithe congroiratedextrachie putfiedfyfeeans obaolymn and
2-chloro- acryl gpiiri ' ( ingi szblatd £8:18The Rokked
80[err]C for I@Bﬁ\gtolbg%pﬁggg@ga gélcér?lqg\rgg%l%m t\?\bu@éés//et'gglf%ﬂa. , b Pfe

PCT/ EP97/ 0367 prodad (vielddlr3/| @ifi7t% iof bepy) af g #7-a8 Colfscryspllizabaini™™ing t he

preci pi tated ;HIMH%X&%) fd dot@h&Fatth bondtAg thé biDaté@in@ldrygiyd dried (yield
1.1 g; 87 %ot theory), mp. 214-216[err]C (recrystallization from et hyl

acet at e/ t ol uene) .

Example 16: Ethyl 2-(4-cyano-1H-1,2 3-triazol-1-vl)-4-phenyl-(2S)-butyrate
A mixture of ethy! 2-azido-4-phenyl- (28)-butyrate (2.33 g) and 2-chioroacrylonitrile {(1.75g)

in water (25 ml) is stirred at about 80°C for 23 hours. After cooling, the product is extracted
with toluene and purified by column chromatography (30 g of silica gel 60; eluent toluene).
The purified product is obtained as a yellowish oil (yield 1.84 g; 65 % of theory) and
characterized by 'H-NMR spectrum (CDCls). & value: 1.29 (*H; t; J= 7Hz); 2.40-2.67 (4H, m);
4.20 (2H, q, J= 7H2); 5.39 (1H, m); 7.10 (2H, dxd, J1= 6.6 Hz, J2 < 1.5 H2); 7.24 (1H, b, Ji=
8.6 Hz, J; < 1.5 Hz); 7.31 (2h, m); 8.21 {1H, s}.

Example 17: 1-(2,6-Difluorobenzyl)-1H-1.2.3-triazol-4-carboxamide

A mixture of 2,6-diflucrobenzylazide (8,22 g), 2-chloroacryinitrile (6,68 g) and water is stirred
at about 82°C for about 24 hours. 2-Chioroacrylinitrile is distilled off by reasing the external
temperature to about 113°C excess. The mixture is cooled to about 40°C and toluene (10
mi) is added. Within about 40 minutes at about 80°C sodium hydroxide (5,5 mi - 30%) is
added the amide being crystailized. By raising the external temperature to 112°C, toluene
is distilled off. The suspension is cooled to 20°C and the product is isolated by filtration,
washed with water {200 mi) and dried at about 60°C in vacuo.




Exanpl e 15: Et hyl (4-cyano-1 H 1,2,3-triazol- yl)acetate A m xture of
ethyl 2-azidoacetate (1.29 g) and 2-chloroacrylonitrile (1.75 g) in water
(10 M) is stirred at about 80[err]C for 16 hours. After cooling, the
product is exmo®saeed w th dichloronethane and the concentra;,gflmgﬁ(ﬁ?,gt i's
purified by nmeans of colum chromatography on silica gel 60 (6 g; eluent:
tol uene/ ethyl acetate = 4:1). The purified product (yield 1.21 g; 67 % of
theory) of mp. 47-480C (recrystallizati on€trom t ol uene/ hexane) i s obtained
after concentrating the eluate and drying. Exanple 16: Et hyl 2-(4-cyano-1
H1. 2, 3-triazol-1-yl)-4-phenyl-(2S)-butyrate A m xture of ethyl

2-azi do- 4- phWhWI IS CL8IMERISIr at e (2. 33 g) and 2-chloroacrylonitrile (1.75 @)
in water (25 m) is stirred at about 80[err]C for 23 hours. After cooling,
the product is extracted with toluene and purified by colum chronat ography
(30 g of sill-Aeprgeassdythepigesmationeiaerspount of tha fdrmiuled!)pr oduct i s obt ai ned
as a yellowsh oil (yield 1.84 g; &5 % of theory) and characterized by
[err]H- NVR spectrum (CDCl [err]). [ePx] walue: 1.29 (*H t; J= 7Hz);
2.40-2.67 (4H, nm); 4.20 (2H, q, J= 7H;9.39 (1% m; 7.10 (2H, dxd,
Jlerr]=6.6 Hz, J2 < 1.5 Hz); 7.24 (1 t, J[lerr]=6.6 Hz, J2 < 1.5 Hz);
7.31 (2h, m; 8.21 (1H, s). Exanple 17: <(2,6-Difluorobenzyl)-1
H-1.2.3-triazol -4-carboxani de A nmixture of %M6-difl uorobenzyl azide (9,22
g), 2-chloroacryinitrile (6,68 g) and water is stirred at about 82[err]C
for about 24 hours. 2-Chloroacrylnitrile is distilled off by reasing the
external te ﬁ’b@’gﬁ[‘ B & FArgmalR °’I‘%lﬁt53‘f’%' Prpke radicalsaromalie-alnhaticipicheteroaromatict t o
about 40[ er rejichaiodadicdl, keRerodyiiciadica a%ﬁd@éﬁph%trﬁﬂiéhl.@%&baﬁ&aﬁ&%hﬁrﬁﬁc at
about 80[errl‘§: odi UIT}lh plrogi de éS 5m - 30;@, i s added the am de bei ng
crystal | i zed @j of Z?prr% i iadicaly WRICH SPMPEARSEPARng & cPmPaunsi of the fermyle Ruble i s
di stilled ofifa), ifivaics &s pafesihenas Bmdicart adove) wiR iy dohipoandlof the fimaRuct s
isolated by filtration, washed with water £200 ml) and dried at about

60[err] C in vacuo. WO 98/ 02423
PCT/ EP97/ 03671 WHAT IS CLAI MED | S: HIG rocess for the preparation of a
conpound of the fornmula (I)
CN (ib)
in a two-phase system.

2. A process according to claim 1, wherein the two-phase system consists of

(i} an organic phase which consists of the starting materials of the formulae {la) and (Ib), if
desired in the presence of an organic solvent or diluent, and

(i} an agueous phase in which the hydrogen chioride is readily soluble, but the starting
materials are poorly solubie.

3. A process according to claim.2, wherein the two-phase system consists of (i) the starting
materials and (i) water.

4. A process according to any one of claims 1-3, wherein approximately 1 to approximately

2 mol of 2-chloroacrylonitriie (Ib) is employed in the reaction per mole of compound of the
formula (ia).

5. A process according to any one of claims 1-4, wherein the reaction is carried out in a
temperature range from approximately 75°C to approximately 85°C.

AN A



[err] in which Rlerr] is an aromatic or heteroaromatic radical,
aromatic-aliphatic or heteroaromatic- aliphatic radical, a heterocyclic
radical, a cycloall hatic radical, a cycloaliphatic-aliphatic radical or an
allphatlc r adi WE98/ ch conprises reacting a conpound of therdTErFMIOI71
Rlerr]-Nerr] (Ia) in which Rlerr] is defined as indicated above, with the
conpound of the formula [err] in a two- phasg system 2. A process according
to claim1, wherein the two-phase systen1co sists of (i) an organic phase
whi ch consists of the starting materials of the fornmulae (la) and (Ib) i f

desired in the &resence of an organic solvent or diluent, and (ii)
aqueous phase&i M PRERESACCAINGta 2By ane elaims d:5. whereinAParPcyps ghihg formylta iz

starting mat ebﬁeﬁbﬁed% RhER R, lYphaR)IUdphthyB b {)ﬁemy@%ﬁ'&yﬁﬁﬁﬁiw} ﬂﬂué&otﬂ ﬁia%:?«

wherein the two-phase system caonsists af tarting materials and
(ii) water. 4*3“#%3#‘68% 'afayédWHMg"'leBV’d?Wﬁf L ghrenyl-lawpgaifeny!, phpny-lower
appr oxi mat el yaikyriyd napih@Xovatiabdyl peridiPlowef alkyl Ghpartiang eyarbgtatdd 2- 6xdﬂehiazb§me

o1 boess. accor RN OMRPHER. DRl pES Tt o\mpalelvL e i riHsaioat 1 |

out in a terrpakmluwer dlieengleorfiawematiypyl evhiotere LnsubBstitated bGnteacihpapeanontioel v
85[ err]

PCT/ EP9 7/ 03671 St‘gs‘%‘%g g)&%?%‘&“egts sglectsd fromyha'open SR spver plkpsarpory.
wher ei n a congeobardoyhfmadrive of dirlowdraliylated caraneyh hedtoxyh lover alkoky, dowedr alkenykaxy,
phenyl, napht | I
ey oy 2PNt ey BYBNG bho pRCLD! i Boind MsBHR ) aralnfie BN Mruarbinafie Blters
al kenyl , phentyblbel Wﬁfaﬁmfyhmmapm'vﬁﬂbsﬁtm by atllhewuenlmsﬂed!fﬁflbmwomri(yl , a
parti al | y hyd(BQgreQﬁHx‘?QOQe%WMf%Qh*WOW&EﬁBWEkéﬂox C%@ Oiﬁ"krﬁ@%’ng 0,1or2
cycl oal kyl -1 ower or ck/c oa ,
and R bemg lower aikyl, lower aikenyl and lower alkynyi which are unsubstituted or in each
case mono- or polysubstituted by substituents selected from halogen, hydroxyl, tower

alkoxy, lower alkenyloxy, phenyl-lower alkoxy, phenoxy, carboxyi and lower alkoxycarbonyl.

7. A process according to any one of claims 1-5, wherein a compound of the formula {}) is
prepared in which R, is 2-fluorobenzyl, 2-chloro-6-fluorobenzyl or 2,8-difluorobenzyl.

8. A process according to any one of claims 1-5, wherein 4-cyano-1-(2,6-difiuorobenzyl}-1H-
1,2, 3-triazole is prepared.

9. 4-Cyano-1-(2,6-difluorobenzyl)-1H-1,2,3-triazole.

10. The use of 4-cyano-1-{2,6-diflucrobenzyl)-1H-1,2,3-triazole for the production of a

medicament.
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(57) Abstract
A process for the preparation of a compound of formula (1)

system. 4-Cyano-1-(2,5-diflucrobenzyl)-1H-1,2,3-triazole is novel.

aromatic or heteroatomatic radical, aromatic-alipbatic or heteroaromuatic-aliphatic radical,
a heterocyclic radical, a cycloaliphatic radical, a cycloaliphatic-aliphatic radical or an
aliphatic radical, which comprises reacting a compound of the formula (1a) Ri-N3 in
whick R, is defined as indicated above, with the compound of formula (Ib} in a two-phase

(54) Title: PROCESS FOR PREPARING 1-SUBSTITUTED 4-CYANO-1,2,3-TRIAZOLES -
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