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TETRAZOLE COVPOUNDS AND THEI R USE AS METABOT
GLUTAMATE RECEPTOR ANTAGONI STS FI ELD OF THEWM)"HWW"’
5 The present invention relates to a new class 0
conpounds, to pharmaceutical conpositions contai'M'ig
sai d conpounds and to the use pf said conpounds in
therapy. The present invention further relates to
TRTRAZEH FSCORIP OUND PABIRTHETFOUSBIA SSRIEG ABOTRUPKISGBUTAMATE
new internediatesgﬁéﬁd in the 8 ﬁﬁa tion thereof. to
BACKGROUND OF THE RPN 4 is the major

FIERD dRIrEEYNVEN@ONansni tter in the manmal i an centra
nervous system (CNS). dutamate produces its effects
on central neurons by binding to and thereby 15

TRGrb¥ A ihNAtiGelelat s § 868 [8CERbAPSundiSe %ﬁaﬁrﬁ@ﬁﬁ&@r&mposmons
have been divided into two najor classes

conisining wisl commeEndrend oibe 83 of sgid GpRRRNTES rré%ler;ﬁpbrTéle PSR
m@é}ltﬂbﬁ Guritef Iléf%xttéé E@broé&?@s%xetﬁe fephiBfon Jf%gi%%%oﬁ{c@taﬁa Penew
he nmeans by which the receptors transduce signals
mteml@fh@tPﬁeusé‘élnl the prappratisidheraefol ogi cal profiles. The
nmet abot r opi ¢ glutanate receptors (nd uRs) are G
protein coupl ed receptors that 20 activate a variety
intracel lul ar second messenger systems follow ng
Bkegdﬁdﬁkﬁ%mw&w Activation of mMd uRs in
manmal 1 'an neurons elicits one or nore of the
follomnng responses: activation of phospholipase C

Giu? AT M L o2 %A?Qo'nréf?r Er'ls‘xjnemér% {h Jefitral nervous
racelfular cal mre ease va
sypﬂems(ﬁmSD | plaseal; prcamtcwia;tafients on centnahndmrcbnsdxy buxidxmmyd thereby

Ll
oGy e RS TRk ORaR Rl et 20 TR HOERign cosses.
the)fongtramy Iaxyl melyisit@pie;glitmoate ascemonsnbastreorf the mi{mmml fieﬁtures of the
re&%gcgé)ﬁot% OSI %gs g%gg%p JEcep ors( %ar,rgg%de gaCt Vatt Itlae ce and
ﬁmﬁhﬁﬁ&gkmamﬂﬁkmcreases or decreases in the act|V|ty of
i me SiionRe et oo o8 G015 1 P Guio RighTeigs

adeate @&hedti of infiicellwids 38nd th&3éhger s@kﬁém@ﬁ'@llowmg the binding of
hburophanacolo 4.1 (1995), Bordi and Ugol i ni

glptlags@te AEiivag By mG .SEE m(t%ggzg)nma Prgmureﬂs 1F1|t§cqnem[§g of the
foﬂ@@irﬁéﬁ@s‘bon&@&%@tlﬁﬁoﬂ ospHUIIQEGIT; Ailardak&, in PRYPhEIBSSIde (PT)

identified 8% nol ecul ar cl oni.ng. . Nakani shi . Neuraqn
hygsoly g intragelgilgr calpjum gsjeasg; activriefy Qfm%lambﬁwsaaf actiyatiqn or

inhibAR of 2839PEYR1as& incRdases of dedYBles TN Mormtiohdk Cy €1k dehosine
Furt her recCeptor diversity
monophosphate (¢cAMP); activation of guanylyl cyclase; increases in the formation of

cyclic guanosine monophosphate (cGMP); activation of phospholipase A;; increases in
arachidonic acid release; and increases or decreases in the activity of voltage- and ligand-
gated ion channels. Schoepp et al., Trends Pharmacol. Sci. 14:13 (1993), Schoepp,
Neurochem. Int. 24:439 (1994), Pin et al., Neuropharmacology 34:1 (1995), Bordi and
Ugolini, Prog. Neurobiol. 59:55 (1999).

Eight distinct mGIuR subtypes, termed mGluR 1 through mGluR8, have been identified by
molecular cloning. Nakanishi, Neuron 13:1031 (1994), Pin et al., Neuropharmacology
34:1 (1995), Knopfel et al., J. Med. Chem. 38:1417 (1995). Further receptor diversity

occurs via expression of alternatively spliced forms of certain mGluR subtypes. Pin et a/.,
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occurs via expression of alternatively spliced forns
of certain nd uR subtypes. Pinet al., ~II1II1Jilliill
JIMI11111111h (M1l *@00002* 2 PNAS 89:10331 (1992),
M nakam et al., BBRC 199:1136 (1994), Joly et al., J.
Neurosci. 15:3970 (1995). Metabotropic glutamate
receptor subtypes nay be subdiyided into three groups,
Goup I, Goup Il, and Goup Il nduRs, based on

P ﬁ%‘qu (FRAY Wﬂﬁﬁ(aﬂl@ PRUIOBYRC1DS1 5RLQ 99’4) =) ol‘ﬁee?r%ﬁ NO@leurosci.
syst ens ut| I'ized by the receptors and by their

PHETREEEPbgi cal characteristics. Goup | nGuR
lﬁgtgpd'tfo% hﬁ'&ngtereceggil éﬂlg@p@sqga)l ll)'keéu'éd@ d%@[rﬁ@&&ééeglré/ups Group I,

Sp I ced varl ants bi nd I ng of agonists to t hese

Group Pt ardsGroup Wil m$1iks, brsed gr tnipgtepid reprnshogoireyi haseord
tﬁ%gegglgxesyst%lbﬁpﬁgﬁ%ﬁ% t@@%eﬂo‘?@&&ﬁ& @kir Eﬁgrﬁﬁ&ﬁcl)éééll @Raracteristics.

crum ur ol gl Ca pSsyc atri an -
Qiospi dileR camprnepmEleR 1, oiGleR dand thejr altﬁénaplﬁs«lg isplice@d veréants. The

l{ ﬁ&xgg' OIQJC’O% Y theserfge {32 s redtiid ?rlstth E&R&u&%f* p%@gﬂk\/grigaisg Esand the

ese ré’ce ors el Reur onal —exeitation
sbsediies rﬂwuaatﬂm’rﬁmmapdh@d ctlbiatn. Group | nd uRs
agoni sts can produce postsynaptic excitation upon
application to neurons in the hippocanpus, cerebral
Nafrobgjcal; psyahédtticand paid disoadasus, as wel | as other CONS

r ons. di cat t th i tati kS,

A e L e O BB R
éfttheak sazeptas elicimmestoggestietiot Nadrioacttidies iage dofionstrated that

resynanti M3 uRs
Gotp SRR SadrisP F poa Popsipts Sleidsboph SRR to newons
iSQ]iéeglzﬁxﬁch@pus( 1&&?}1&05@)&) @ﬁ’ﬁllﬁilhlluhde aridoh flermus, Iamiveli gsgotlié}Q:NS

1! ,.Pin et al. uro r L 1(. .
EOR. FidEp oo s ALY PR OB o G aect 6SSOR Fopeynapti
13@1&9&1; Bl ot 419Has b@inutlégﬁﬁé@tﬁaempitﬁfnfbf b&‘s’ﬁabﬁ)@mGluRs occurs,

l.icated in a nunber, of gcess
TS PR e B it 110 AR eotay 12
1997)eSkHoE S MeRFochdnd Wt 240489 (0§94l m@@&arwa&; obRiAGat A6
%gt entiation and cerebellar | ong-term d ression.

KRPP)elWakins ef alvdyenide PAeragalyS1563) (19¥er t ol ot t o et

ﬁﬂetabot%ﬁ@élﬁtaﬁﬁg: rZ&QtoGsl%%Qéfﬁeenﬂnggcaﬁf égh )numi&'rdg lng&%ag ?%cesses in

tan @{S éﬁtwqﬁwﬁ eEMEHRtsihen b%?ﬁdh%l torbgirgradied foyjiagyction
baso (ﬂ%‘@ﬁﬁ ﬁ‘ét@rﬁraﬁ%&dd%re@&lla?llonﬂ tyﬁiﬂéﬁfe‘%ﬂ@ﬁ Badhir ef al.,
879 199% or d Ug

olini, Brain

223
(@99&9563 34ﬁ (h%l),tﬂ@ﬁqloﬁﬁ@ YRNaore JE&: Y‘tﬂ{lﬁ%é “blé’éﬁf al., Cell 79:365
g@g@e%b%qet Ez{) chl AY379 ( f@qg /-‘TaItogvlrf)ér R h&xv@tx&ﬁﬁ'n@&&p‘ﬁgn and

nor mal processes | ng

aradgesigialss ihanbeen demomstrhtedidvielleo pive, nﬁ%IZtrampttc‘t B {88 oRerd and
?ﬁrﬁ Braymﬁe%t 3?1 QS %9? I{l delt?c%‘hr %’1(9!11} aclztﬁzq 5H 1 'been su. g§ested to

con car I ac acti vi
pnak 2] mga,duhitm-}o rolﬁ: unnI \raubtya)lﬁ dther normal processes including synaptic

transmission, neuronal development, apoptotic neuronal death, synaptic plasticity, spatial
learning, olfactory memory, central control of cardiac activity, waking, motor control and
control of the vestibulo-ocular reflex. Nakanishi, Neuron 13: 1031 (1994), Pin et al.,
Neuropharmacology 341, Knopfel et al., J. Med. Chem. 38:1417 (1995).

Further, Group I metabotropic glutamate receptors have been suggested to play roles ina
variety of acute and chronic pathophysiological processes and disorders affecting the CNS.

These include stroke, head trauma, anoxic and ischemic injuries, hypoglycemia, epilepsy,
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30 control of the vestibul o-ocul ar refl ex. Nakani shi,
Neuron 13: 1031 (1994), Pin et al., Neuropharmacol ogy
34:1, Knopfel et al., J. Med. Chem 38:1417 (1995).
Further, G oup | netabotropic glutanate receptors have
been suggested to play roles in a variety of acute
and chroni c pat hophysi ol ogi cal 3processes and di sorders
affecting the CNS. These include stroke, head traung,

ﬁ%@éﬂegeréfh@vé ﬁﬁbﬁgﬁs%uél{cﬁs%k ergﬂpsg%sl y s‘?%arﬁé %E,grrd%% 3hd pain,

neurode enerative disor ers SUC
‘F BRISE Al nEgeds RharingcadiSso ddB §19931 QuaninghanSedepife &, 54:135

@|994)r ﬁBﬁﬁ%et%aAngL i’\égg%st'lléﬁzs’la9%9?%éﬁa éllron g%ology
Y (198D Kaspfe! erui; B Mad1 OBet). 38RNET eu99a)| Spooren et al., Trends

199 5 f.
PRUFABNHAB0019300 3 e %aag%jt A O epmol ﬁér%gozg
SeugebaienPainS8il. (ZQQE)HQECI( (ﬁ‘@ﬁ)&‘ilpa,thdf?ﬂgs'pmthe@& caiditidhs is@bught to be

BoB 5y iR Breiactit RO Bby ok RS RcRRRYE S0 LrGluRs

ztplpwg@tncte@sekgiutanha‘e-rhmuﬁmwnvle:‘(gitﬂioﬂI’Vﬂi @stsﬂ%ﬁ@ ¢hechanisms

R S T A B
mfoldgat Amr&nﬁym&bsmbﬁstﬁeﬂt}m b S HEGIuRELBRRAERIbe

syna utamate rel ease Ir activatlon
tﬁgrg e\(]gi:zﬁfy bgﬂ%#claé %chn&ﬂnpﬂ%uqdar i}gﬁﬁ SKEES Ve Huamatsrindropd
@Keitzemhlo‘ﬁ ENsnicaganispéciially & Sutpoprodave Redes aRjIMR s 6Pul d

angc v}Lle ‘ﬁg)eutl cally beneficial in all condi ti ons
af by excessive gl utamate-induced excitation

of CNS neurons, specifically as neuroprotective
ics.,or anticonvulsants. is Recent

e anal ges
o et B i arb et T PP Mo oA sl ks g abefFacie

glulinﬁ&e fﬁceﬁﬁis@@ﬁérﬁl%pérﬁl Ghy! RFRItRulE (hﬁpé &Ea%h%a%é% Febeptors as
rticular, have established t

pf%“&lé‘a% gf‘gg %et%‘? itherany of perge enskeanic mqulﬁ@cql he<i aq:yyhnemc

doiets MAGhRIAIOMIGREPLRIRGIERI and psychiatric

di sorders and chronic and acute pain disorders. 20

Gastro intestinal disorders The | ower esophageal

GRRonsieStindl WES)adrs Prone to relaxing intermttently.

As a consequence, fluid fromthe stomach can pass

Thgdeyver ﬁ@%whwwt% (e it prenateablaxing adtermgamtly eAs 4 S

b [ n nt herei,naft
PERRREL LA 98 orRidfided e g B2 BB WP dpdcfgpica
barr @ééé@nmmwoﬁt 8t supletinres an preavhdreinifren pefertted to as “reflux”.
gastrointestinal tract disease. Current

Gghar macot herapy aims at reducing gastric acid
étécr-giopbmealg‘pﬂax disest (GHRI) i gle naast plrewﬂertt hiep& pafhageitinal tract

behi h d d
dgpﬁa &t Hi?a%gp t eerl ealm.p a r%%}ng eggggﬁ gﬂgg‘%’]"réfﬂg?‘lﬁ@? rgi:eutrahzmo

am\m\h@ |e$0pdaa@.s Plnd dnaymame&aﬁemtbeMS Qéﬁ)ux(ﬁa§bédﬁ%6h§dié?éd to depend

h h ha
oga fhP otomc wer ggop%&q%fsphncter o%& everag gSHgZ\?yw;y & E)ent (1990)

XV'epi€o
Gastroenterol Clin. N. Amer. 19, pp. 517-533, has shown that most reflux episodes occur
during transient lower esophageal sphincter relaxations (TLESRS), i.e. relaxations not
triggered by swallows. It has also been shown that gastric acid secretion usually is normal

in patients with GERD.
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30 during transient | ower esophageal sphincter

rel axations (TLESRs), i.e. relaxations not triggered
by swallows. It has al so been shown that gastric acid
secretion usually is normal in patients with GERD. 4

The novel conpounds according to the present invention
are assuned to be useful for the inhibition of
transi ent | ower esophageal sphincter rel axations

SR o nds ray@ogiéﬁ& to thé ﬁeqmt«ergmmgﬁéeg% ROANSA! for the

flux disorder
FS’é’h%ﬂ“éﬁ frapsippelowss eson dISplypmmehmtwné(MRsmm thiisfor
ﬁ&mﬁern o@gistrss%ph!%géaﬁ%ﬁﬁl{ &éﬁﬁ& (ghlaacklu ittal, RK.,

Hol | oway, enagl ni shaw, L. A Dent,
J, 1995; Transient |ower esophageal sphlncter

TR \@&@HOQ‘TLE@’S q{aﬁﬁé}h %\\%r Q %b% ngcteg Tetal'xg& On'rs 01%%91?% @edeﬁned

wor di ng "reflex ereln
iGrageraéancovith dlisd| B K, digtazsy, |mHoPendgmz e’ oplakyusy, SUNDent, J,

stb@neg? i} 2} Z&g% deg %Mg%ﬁfﬁmte' {)r o'ogsop tp%tétﬁrd?%? 1}: A&x

1@1§6b§€) is hereln defined in accordance with van

Heer war den, M A., Snmout A.JP. M, 2000; Di agnosis of

reflex disease. Bailliere's is Cin. Gstroentero

Tike, wging 788u¥ 7id helBenibisel affluidion tphyshahagingablas gass into
fi.cance, there is a_need for

oIo |cm
ELTBRIE e e e b e St ol sSoiies
dlsplay a high selectivity for nd uR subtypes,
rti a t,he Group, | rec r subtype. 20 SUVMMARY
Bt kP! Re e eselGEEt: Bieaind HeHVRATITGR 1 epeance
Waed»eﬂdaq SOAPShibgt AL LAY A2000; Digh&iBHrafdix dzﬁeBsezbazllzere s
éﬁn N %g %Ni % X N.N 25 wherein X3 and
éf‘%@@g t BEnRPHK& C, “such that when X3 is N, X4
|s C and when X3 is C X4 is N, 30 Pis selected from
a
I?echse oP t%elr pEvsm oglélal and pathophysiological significance, there is a need for new
potent mGluR agonists and antagonists that display a high selectivity for mGluR subtypes,

particularly the Group I receptor subtype.

SUMMARY OF THE INVENTION

In one aspect of the invention there is provided a compound according to formula I

(R1)r® N__\x/xlxz@' (R%),

wherein

X; and X are selected from N and C, such that when X3is N, X4 is C and when X5 is C,
X4is N;

P is selected from aryl and heteroaryl



I3

20

25

30

Rl is attached to P via a carbon atomon ring P and is
sel ected fromthe group consisting of hydroxy, halo,
nitro, Cl.6alkyl hal o, OCl-6al kyl hal o, Cl-6alkyl,
OCl_6al kyl, C2-6al kenyl, OC2. 6al kenyl, C2_6al kynyl,
OC2. 6al kynyl , CO-6al ky1C3. 6¢cycl oal kyl ,
OC0_6al ky1C3- 6¢cycl oal kyl, Co_ s6al kyl aryl,
CID 6a|ky|ary| CHO, (CI»RS O CO R5, Q CO) OR5,

’P\g& earfal &Mﬂngg%m%d@@el@ﬁe@ﬁ%m the group consisting of
Qs (0O Rb. " OC1 6al kyl LCO RS, Q0. 6al Kyl CCORS.
oG, 5. Ry 0 R TG, X ki <R, QAP amfilkenyl, OCs.

| R&yl, C

6%&%;%%1}4 FEGOI\I%Q%@% &%éah@?@g lecgla]kyl @ﬁio'%mkﬁl@?gdyiﬁ yl, Co.
sz 1267] RS 00 O, GOIR dqa)& DS RREHERIOR?, C..

%&%E ?@3@@2@ %\géﬁ?ﬁ 802F35 bl%{;{é?iﬁlkwco 2R, OC

@@cymz&ﬂ (OR=TS WOCQ@ym 0@®6a11tYéNR R%, C

?}%’y@%ﬁ@%@%ﬂ@@%@ﬁ&b %@!ﬁ@@(ﬁgﬁ <95+ ﬁllg&%]RS(CO)R Co.

NIRHEE)NIIRED NRSRS R’ NGRS y1SBO, Gaiklky @»;mé«;l(smw
R 5
s??ﬁﬁvasgﬁha. O ERbE e Crt B R D L IRIRRe e

@demseﬂom&maznskgm@mm?scﬁaaumwtm)\rm ooamd S:

SR §pINSE BB I R B IR SRUARE M 50105°, OC:

datkyReR ¥CORORT, SOER T dnel ag- ot neatbeied tring gommmo lposd; more atoms

’inﬂ%PéB‘é"ﬁ%@ﬁ?%ﬁ}%?[@%ee%mfﬂ'c&ﬁf‘g‘%ogﬁg ConS| sti ng of
hydrogen hydroxy, Cl 6a|y| CO- 6al kyl cyano, oxo,

Cl alk h 3 34
B ARG AEHoRow o 15“@30 27@% Gyl N, O, 8, CR'R', 8O,
L0 Cl1- 4al kyl, (CO) Cl. 4al kyl, Cl.4al kyl ( SO) Co- 4al kyl ,
Cl_4al kyl (S02) Co. 4al kyl , (SO) CO- 4al kyl ,
(S02) CO- 4al kyl , OCl - 4al kyI Cl. 4al kyl OR5 and
Koisdalelid hJB’q'iFﬁﬁa grdp €dnisStidk cﬂfa,boﬁd CIOR!, @S, RRipsh,e3ard
ring containing one or nore het er oat ons sel ected from
N, Oand S, which is optionally fused to a 5-, 6-, or

K> SRIveLe %d%e‘ﬁ%rﬁ%%l@ét@d ﬂQmQrg@ov.choHB&ﬁlg omay&r)g»@t Bydoxy, C1.
sel ected from is selected fromthe

hdUPo-ebpilsyand, pep, UNRWM&y [& @b@%ﬂ Repleyanalky lqmgvcloa@yl Cs.
&'élggﬁ%lr og%g,ﬁﬁ@hk%i@@' 9a1$§313¢1qa1k9%s@)@okﬂkyl Ci. 4a1kyl(Soz)Co

het er oaryl
@5 GEORG L selfa), 6P alkeh Oyt e RaIR a8 CrylkyINR R
OC1. 4al kyl , OCO_6al kyl aryl, OQ(CO) Cl_4al kyl
(00 OCL- 4al kyl , "C0_4al kyi (S) Co_4al kyl ,
Qlis 484,10y, 6 ,8(13)7€Ioembﬂrk<$/ﬂmg @ma&an&%e(@@@)rwt&raatmys selected from N,

é%? l@gwﬁk%héﬁépnogg%a‘x%q té@l k)@ 'or g:lme%elféﬁl g@ﬁ:’ontammc one gor more

or 6’ nmenbered ring - contaihin
hﬂeroaﬂomelectadﬁnm\i,rwapie%dently selected fromC, N, O
and S, which ring may 6 6 optionally be fused with a
5- or 6-nenbered ring containing one or nore atons
RA dﬁﬁ&mée lﬁxtohayths eloap ceatisting of hydeoxyr Ospliylpaios ENRG, <, =(1S[ORD

%x Ltarfkvlhalc(;jl ri\alo a‘]ekyl (i%é:}gclorallky? (,% 6gkylaryl Co.¢alkylheteroaryl, Co
salkylcycloalkyl, Co.galkylheterocycloalkyl, OC;.alkyl, OCy.salkylaryl, O(CO)Ci.4alkyl,
(CO)OC 4alkyl, Co.4alkyl(S)Copsalkyl, Cisalkyl(SO)Co.salkyl, Ci4alkyl(SO2)Coqalkyl,
(SO)Cy.salkyl, (SO2)Co.calkyl, Ci.4alkylOR®, CoqalkyINR’R® and a 5- or 6-membered ring

containing one or more atoms independently selected from C, N, O and S, which ring may
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said fused ring may be substituted by one or nore A
and any Cl_6al kyl, aryl, or heteroaryl defined under
R, R2 and R3 may be substituted by one or s nore A ;
and A is selected fromthe group consisting of

hydr ogen, hydroxy, halo, nitro, oxo, Co_ 6al kyl cyano,
C0_4al kyl €3_6cycl oal kyl, Cl.6akkyl, -OCl_6al kyl,
Cl1_6al kyl hal o, O0OC1. 6a|ky|ha|o C2_6al kenyl

gﬂ;n% %'Bé/ h@é&’\lvnh £ S Ky 3R riftdchnbahiky b%,more atoms
6 1SR5, 6al kyl SR5, = ( CO& RS, (% c)1
Mmt%yqehsy@ﬁ &on(ﬁq_gr@gp tapsicipgef wherein said ring and

RE G e s e ?qgn@@“é’*%‘:% (E‘iﬁ e o
agnl kgﬂﬂl(yC@)‘}{iRgmgteer d@ﬁgleﬁ ql@%@) G, R*>'may be substituted by one or
i 8&1%&? NR5( CO) R6, C0_6al ky1NR5( CO) NR5RG,

R6, C0_6al kyl (SO2) NRSR6, OC2. 6all Fél (S02) NR5
Aﬂeselezaecsﬁbmymd\ﬁsvemzm@g cdtzpdrogen, Brdrryy, RRB( B2) F6; Co-

Sy PRI PR P o e B
CEsalbﬁnysﬂmaf}osdmﬂ Cokaligy! OB mzmaMORfsclgnléy Gesa&vb%
GPIRPERE PSRRI EBICCRRIF o808, S Bl c.
ikl QIO NRfORGCEo AR R, mmlkyd R&r@olsaucaxﬁaom& @ad
%ﬂ&@@ﬁxﬁg&be@éﬁ 1@”@%&'}{?% € ﬁ\%{“@@)ﬁ i@t GONR'R’,
FULYERERY Dertol(SOLNR RhO©@Laki$ROHNRIRY BesatigsBI(EA)RE, OC:.
61?&{'1\%@8@3‘ £9: Rbhghi?fky DR(PNB R B 5la SRy Ii‘pl Beri di

6?1% 19@&20@[;?&;1%&;%? tzcgllvréamtsca amt zh§'-| c)r-éplylﬂmUercltan®ntalmng
o PR ST s g SRS R
razol 2-yl ] acetyl - pi perazi ne;

P];@[(rﬁggg%t JaDhe ‘ll%ﬁ%ﬁ'é; g%q%bkpﬁlhz}ﬂ(ylz far anmlaaihhetra

a%d@éitsrﬁﬁa'_zdlrat%sﬁl'éfe@f‘y” N- ( 2- phenyl - 2H benzot ri azol -5
tetrazol e-2-acetamde. 30 In a further

rasw@rcteéfmﬁh% li At on there is provided

ﬁ@@glgag@ﬁl&h@a[ £orpysi tions conprising a
herapeutical I’y effective amount of the conpound of

qr@rsp;hypghxdraaﬁﬁxegﬁot phar maceutical |y acceptabl e dil uent,

i ?d%s%tﬁﬂ%eoéordpeﬁr{dtlsﬁ@t”l er. 7 Inyet a further
aspectp the 1 nvention there is prow ded a

bﬁaﬂmle@mf@ayl Abipreriltyometipdlppieridingg t he conpound of
{01 Pt A ko 5K 1hAnfiRGyddigat ment of G uR S receptor

1-(2-phenyl-2H-tetrazol-Sylmethyl)-piperidine;
1-(2-benzothiazolyl)-4-[[S-(5-methyl-2-furany!)-2H-tetrazol-2-yl]acetyl-piperazine;
1-(4-acetylphenyl)-4-[[5-(5-methyl-2-furanyl)-2H-tetrazol-2-yl]acetyl]-piperazine, or
5-(5-methyl-2-furanyl)-N-(2-phenyl-2H-benzotriazol-5-yl)-2H-tetrazole-2-acetamide.

In a further aspect of the invention there is provided pharmaceutical compositions
comprising a therapeutically effective amount of the compound of formula I and a

pharmaceutically acceptable diluent, excipients and/or inert carrier.



20

medi at ed di sorders, and for use in the treatnent of
neur ol ogi cal di sorders, psychiatric disorders,
gastroi ntestinal disorders and pain disorders. s In
still a further aspect of the invention there is
provi ded the conmpound of formula I for use in
therapy, especially for the treatment of nd uR 5
receptor nedi ated disorders, and for the treatnent of
RS @Méﬁéﬂ(}ccgbﬁﬁé dRLSi nQE@f&E Avided aqalgﬁr%{aqg t1ca1 composition
gast r oi nt esti nal i sorders and pal n I sOr de T
DRSS theseappunsk Oftfhl@mlmll@nuseomt}tenmteaen‘sofpnﬁmiRd%ac@tor

S r formul a
R Pran X B0 B Bl Bt B o FAPBOH U Bl LA
dispadess mastrintestingl disosdepernt paif dishsdeisnvent i on is the use
of a conpound according to fornmula | for the 15
manuf act ure of a nedicament for the treatnment or
Ipﬁélierﬁmrﬂ@nasotctaﬁésim\;cnamdthab ésproyidedethat@dpound v forineiag for use

n at n i,.sor.ders, by i.nhi.bition of
e RO T8 P e SR o BRSSP g BB by Rt or
tb@)ﬂ?ﬂtmmitof onsolagisdclisatdeds, piyeliiewic disordéRpgntraintts@idkorders and
% &ﬂgf the present invention are described in
grea er detail herein 20 below 8 DETAILED
DESCRIPTION OF THE | NVENTI ON The object of the present

claqgértagn SF tércexlng@gxpp e[regfs)a S Stpg))épslébl %)[ g)‘e§reparat10n of
C@“@mﬁs pf foemplad; akltye 1atenﬁé’tﬁat€§(35btﬂn5hé BeRRA NS herdof,

Li sted bel ow are definitions of various terns used in
the specification and clains to describe the present

A furihedt dspett ofthe ivbtiaMO tHd ABECEF APt ackdrding t& ®rR€la I for the
group i s

und rst og t where.in this specification a

B oo P aahe BipmeRicion i sr Bieat o Bravetion oF OBy Aadiobesiy related
cbmhﬁcbrrsbﬁfv(zsl‘lleas tektingtRtihd €idoraftO ¥R inh it th AeQ:Msive food intake and
4enco WF es the first occurrln% and br oadest
TFeFThing WS yandeprrhetiansassosirdhare i t he ot her
deflnltlons for that group. For the avoi dance of doubt

is tg be understood that in this specification 'C

efé a“ﬂ@'giﬁéasae%oféh? bf@wngmmswh axgidegpribed i greatersietadl horeirg

beoon atons. Simlarly 'Cl_3' neans a carbon group
having 1, 2, or 3 carbon atons In the case where a
subscript is the integer 0 (zero) the group to which
the subscript refers indicates that the group is

absent .
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20 In this specification unless otherw se stated the
term"heteroatoni refers to an atomwhich 1is not
carbon or hydrogen. Exanpl es of heteroatons include
but are not Iimted to nitrogen, oxygen, and sul fur
25 In this specification, unless stated otherw se, the
term"al kyl". includes both stgaight and branched
chai n al kyl groups and nay be, but are not linmted to

DEAYE ﬁﬁé%ﬁm ROWWIE rhvERTEM! , n-butyl, i-butyl,

S- butyP F? n- penty1 |-pentyl t-pentyl,

neo- pentyl, n- hexyl or |-hexyl t- hexyl. The term
ﬁ;egﬁk@f lths%ﬂg‘se 1B%rn?ilor§: %{tg EQW R Qgﬁpﬁﬂﬁs gﬁi{bilﬁﬁo EE?&RMW at
nsqmtrbplc gtutamte 1epipeys (mEGhiRel espchielnitdhe Hﬁh'é{ f egogptors.

"al kenyl" includes both straight and branched chain
al kenyl groups. The term "C2-6al kenyl" refers to an
Ladtécelvaldw greaiafnitians afyaiRousttomi ussalibdlre spedifisatian dndplaimgto
d%%%b? %QLe Boq%%annd may be, but is not limted to

?*yl propenyl i -propenyl, butenyl,

|-butenyl crotyl pentenyl i -pentenyl and hexenyl. 9

gp{%m gllda%ﬁc IF Boq% ! I1so'cn ’be lillgl%et% (f’ élgtitvﬁ%tre ljhhgls W%efég}]cgﬁghga group is
qehlaﬂidal B ‘hyrﬁiyxbefgfe(lidﬁﬁed’ ,THefirted rhme‘eﬁm loy fielfinévbationg s2idtgyoup
6 carbon atons and one tri
BT Toroer PHPE B et A oR oY upiroyn BT R e
defiitibe foRiHat grp@nt ynyl, i-pentynyl and hexynyl In this
specification, unless stated otherwi se, the term
"cycloal kyl" refers to an optionally substituted,

F%aﬂiéra&bﬁéndéyﬁ Bbibt hydtrooﬁambagto@d thgt iR yisis gpecifithitont ‘€ B means a
! 7cyc|oalk

cl opropyl, cl oput yl ,
Césbepgﬁé’ﬁt ying y%l—”g%e&%nﬁ %%Bmf‘tfh%w?fw%ﬂ|fﬁe¥‘ﬁia§afb°“ group
Hap@eilf 2 GaBicamon BdhESS stated otherwi se, the term
"“heterocycl oal kyl" refers to an optionally
substituted, saturated cyclic hydrocarbon ring system

WRR &kOwRAE a @ubse@;gr@s @F intéRL0 CAEH UL @bEIR WAHieh 1heRhIREESE refers

wi th heteroato he term™ heterocycloalkyl i ncl udes
ipdjcates thatthe goppristabeent-o pyrrol i di ne, tetrahydrof uran,
t etrahydr ot hi ophene, piperidine, piperazine, is

mor phol i ne, thi onor phol i ne, tetrahydropyran,
Inghip amtfrcetum @WF aﬂixer“nw figdsthe rawi heteweiosn, refgrf) te 48 atom which

S het "%911 At &y gc‘e% et f%te@a%%ﬂnclh&oédﬂ gfésnopﬁltnhed to nitrogen,

str t or Tanch oxy groups. C1-3al koxy may
megmb@ndﬂdﬁmot limted to met hoxy, ethoxy, n- propoxy

or i-propoxy. 20

In this specification, unless stated otherwise, the term "alkyl" includes both straight and
branched chain alkyl groups and may be, but are not limited to methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-pentyl, n-hexyl or
i-hexyl, t-hexyl. The term C,;alkyl has 1 to 3 carbon atoms and may be methyl, ethyl, n-

propyl or i-propyl.

In this specification, unless stated otherwise, the term “alkeny!l” includes both straight and
branched chain alkenyl groups. The term “C-galkenyl” refers to an alkenyl group having 2
to 6 carbon atoms and one or two double bonds, and may be, but is not limited to vinyl,

allyl, propenyl, i-propenyl, butenyl, i-butenyl, crotyl, pentenyl, i-pentenyl and hexenyl.
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In this specification, unless stated otherw se, the
term "hal 0" and "hal ogen" nmay be fluoro, chloro,

bronmo or iodo. In this specification, unless stated
ot herwi se, the term "al kyl hal 0" neans an al kyl group

as 25 defined above, which is substituted with halo

as descri bed above. The term "&1_6al kyl hal 0" may

include, but is not limted to fluoromethyl,

di fluoronethyl, trifluoronethyl, quoroethyI,
dlfluoroethyl or bronopropyl . The term

Indtng Sleféﬂﬁ@?tlmp@lesswﬂ»yeduqﬂ@r\me thetyenm {alkymot” ihélndes dtht straight and

X
tttt%ttg’?%ﬂ%% 1 offd. Y01 GHFENC Riymy L Y B oms and one
gpwe itrinle beridsrand uriy ds.pudishmet lwns@ tsteatyeyil, piohargylebutynyl, i-
re Iy substituted nonocyclic

b@};rwl '?%ﬁ ltsﬁ/ég'ogl B&yg lﬁg system cont ai ni ng at

Ieast one unsaturated aronatlc ring. Exanpl es and

Ll LIS s SRR o
Suhsimltydl Satitﬁttedlclyclﬁdhyﬁrcsm’bm fmg:@fsleﬁﬂ Thettha $6; sdyalbaily]” may be

W Se term"h te 0 rs to an
C&%{gﬁ%ﬁ %ﬁ F%/cmbé’ PP PRRALE S lﬂﬁ%‘%’i:?r 4 C{‘?ﬁepd?'lcycl ic
unsaturated, aromatic ring systentcontalnlng at Ieast
e het oatontselecte i ndependently fro
‘(é;‘h‘%pteé?"%tf"“’ e Pt%étf‘;?ﬂ’e“ﬁaiz etemslft%‘foaf atlﬂst” rFfFﬁt"‘? ay
dpd]ondilyapbmtmeed shiany lcycltla)}‘)mitdydrbori rﬁkhﬂﬁls%@ﬂehﬂ wllld‘rélﬁ ¥he or more of
oxadi azo

triaz
B B orremt drp Bt it BoFrastam, Mk (i @oi6r g paty!” includes but
ionatAphiced pyndliﬁlhrﬁ;té{rﬂﬁ&lto,ﬁxﬁ@tté’tﬁh%rﬁ hicphehd, Bipaddiag Qipekazine,

ben azol benzooxazol yl ,
ﬁigﬁ)ﬁ Uigl&mbféif}jp cppyrany tetrahydrothiopyran.

tetrahydrotrlazolopyrlntdlnyl benzof uryl, indolyl,
yrlntdlnl

i sQi ndo] yl pyri d pyrlda2|nyl
IP?F%J%P?B’SWW"&W“%%%% PEsTFcaie temhua%t%vowwa@moth stepight or
Heatich&lydlkoxdyBirél 38 QPIYﬁIkG%ZﬂnB)Y be, thX@%QIJ lQﬂYJd' tg Ak, ethoxy, n-

t hi azol opyri dazi nyl and purinyl. In
I§%§%VPFE@PP@W, unl ess st ated othermnse the term
aIkyIaryI aIktheteroaryI ", "al kyl cycl oal kyl "

and aIktheterocycIoaIkyI refer to a substituent
Tp Hhg spesifigatioackndess viatgd oherwisd, kgltergy ‘G tand &relegep! may be fluoro,

Chehemgaﬁygpm&ycloalkyl and heterocycl oal kyl group. is
In this specification, unless stated otherw se, the

term"5- or 6-nenbered ring containing atons

ih &Qﬁ%‘é&%‘é&tw y\ﬁrggsjs @&teﬁgthe{\ﬂgg %e tg‘m ¢ alk?iha?e”’ mel:arrllg an 91%31 y1 group as

aronmatic and heteroar oma
detindsicdped, mhichrielsubetitered ewith Ihelo alSIdm};SbedI\d'hO&h may be

RO AL Ko SRR LA DS oo,
Uﬁﬂl\ttcybmetzﬂ flsoxretizyl gaﬂuorb&bylhxr amaopkgpybxazol yl ,
aZI Qyél 6a1E¥1'ttalzom¥y 1ncpt9é<re Ib('tjt Fslngyftdlltgé/ o f{ju)cl)romep }Yorxlvm dyl ,

dxﬂuoromethoxy, trifluoromethoxy, fluoroethoxy or difluoroethoxy.

In this specification, unless otherwise stated, the term “aryl” refers to an optionally
substituted monocyclic or bicyclic hydrocarbon ring system containing at least one
unsaturated aromatic ring. Examples and suitable values of the term “aryl” are phenyl,

naphthyl, 1,2,3,4-tetrahydronaphthyl, indyl and indenyl.
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pyrrolyl, thiazolyl, thienyl, imdazolyl,

i mdazolidinyl, imdazolinyl, triazolyl, norpholinyl,

pi perazi nyl, piperidyl, piperidonyl, pyrazolidinyl,

pyrazolinyl, pyrrolidinyl, pyrrolinyl,

tetrahydropyranyl, thionorpholinyl, phenyl,

cycl ohexyl, cyclopentyl and qycl ohexenyl. 25 In this

speci fication, unless stated otherwi se, the term"4-,

5-, 6-, or 7-nenbered ring containing one or nore

het er oat ons sel ect ed fromN, O and S, which ring is

Io|§‘t1$ nseiffications wnjesd statsd gtisrwisg the tefm “heiperasdr exders FCh@l optionally
%hﬂé&‘ﬁal@ HO& &rbxﬁlpﬁceurﬁ%ﬁ&gaérgfﬁ&w%%ﬁs@ts@gl JohRMRiAY at 14dst

efs to a eterocyc I C Or eteroaromatlc rlng
cmhihethmﬁ’@yl tskecird dmrteneraaidy, frgra iy OatiriSyEsonpipseft betatoew!” By be,
C
i %’Jﬁé | fipfed b3 @%ﬁm?ﬂu@r?vl g{ynatlr ﬁlﬁhlggﬁuorr&g%gﬁggb trbly,

mecp’eolalz Dma,dla,zob'il maquzbrlnlymaijylpeyrm@ﬂyurmdq@y}oazlopwplﬁyyl
RYIAGE ;}:1 It&%[%blap%[{cf tﬁladﬂkayl berR¥ibi lzb Y, lbenztogi(&m}'i phol i nyl

tptyabiy dra)meayllopyrprgyﬂ aﬂydhydrotmz@bngx,rmdilalszyf{!ry lj inflelailz tspipdolyl,

BB Mg SR Mo, PR B s DA, wisscpric,
fhyiidelz enpidanolpy nmmyamqnaott@yﬁdazmh mlmtqwaﬂazymyd) pnd pHrinyl.
unsat urated version thereof for exanple

t et rahydropyranyl, dihydropyrazolyl and the Iike.
ThRhis spdoﬁ@aﬂ’f&y uflessapitédanidrivise fistedn tdk day€t Gaiklylbetgrogyl ,

‘??rgiygﬁ-»}’{i]g?lgb g %{kﬂg Whl 7 Ii]q;?,@}( f%ég)eat se%%} Cnt IHx%t Rlattached via the

ARy gk dplty alhlﬁk‘é'ﬂtbbitreﬂfa@(ﬂ,,cy@lbal&?l@ﬂ&hbt@nocﬂ'dh@ll&}e(gmm@ or
fused ring may be s independently selected from

exanpl es such as morpholinyl, thionorpholinyl,

HL' tRie Eﬁei%lmyﬂlon uﬂlleﬁ%:tdt%ﬂ dthlérmspltb)efehd Oﬂ)dr 6- mymbfzed find coptaining
yrazolin pyrrolidin

s H’é?&ﬂﬁéﬂﬂﬁfﬁle?tﬁ‘i‘ HA € o N %pﬁ{u ewﬁugesp?\}?%ﬂcrﬁ?ﬁ heteroaromatic

RYJsaZ M las caQU@dyg@cZédaMJeter&yElﬂ:r}wcs vxazehy be satﬁrhlﬂe@,%ﬁl‘tyllly
i mdazol yl . trlazolyl tetrazoly , .azetidin

gkyetah gl unsasirdnbramg) %&fébfélﬁwgs may bePih e no Ha%iptarﬁwl
fs a%gl?p%WmZOf*}n x@ZRAI ]{;ﬁahyd W@F}Ub?ﬁ@ﬁld&@rﬁyﬁﬁyloﬁ\ﬁlmldyl

ereof,” suchas 10 te ropyran
mrrg}ﬂr Bipyelak Srignyl.dmidegplal, inidezo léé%h’ﬁmé?(’é‘f‘?lf tiggelyki ngs
ﬁ%%‘h 1tﬂh§éra21 Vplp dfyP &;[B%Hddn"}lp IpyadSol ity %fy@azeﬁ’ﬁyl pyrrolidinyl,

te to 1so qui nol'i he, qui'nazolin
qxrrqimxhtqmahvdrommyé thlpma)ilelllrél tihery ayplehexyl, cyclopentyl and
flazol e, benzooxazolyl, benzofuryl,
g%yrldyl oxazolopyridyl, thiazolopyridyl,
|n1dazopyr|da2|nyl oxalopyridazinyl
ﬁ azol O r1|or(ila tatetﬁ)g{hfm g, the term “4-, 5-, 6-, or 7-membered ring
rraky Piazor opyr i

E@‘It&lﬂllng dﬁé o1 Iﬁd@lh@}aWaldmsdaehyﬂed frdf N, O and S, which ring is optionally

hyr ot zol ot hi tetrahydotriaz

N

RE vt Bt B PR CE R e g IO PO R ected from
Thedtsenefersito s eferoagclicse tetatoarmatiefing shich mayrbgs, sainhateh partially
%utx]s%{tgatte or gr%%g a?ltng [I]::?(éxmples of such rings include, but are not limited to
morpholinyl, thiomorpholinyl, piperazinyl, piperidinyl, piperidonyl, pyrazolidinyl,
pyrazolinyl, pyrrolidinyl, pyrrolinyl, thiomorpholinyl furanyl, thiophenyl, pyridinyl,
pyrazinyl, pyridazinyl, pyranyl, oxazolyl, thiazolyl, imidazolyl, triazolyl, tetrazolyl,

azetidinyl, oxytanyl, azepanyl, oxazepanyl, oxepanyl, diazepanyl, thiazepanyl, and azepine
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20 In this specification, unless stated otherw se, the
term "bond" may be a saturated or unsaturated bond.
In this specification, unless stated otherw se, the
term"=NR5" and "=NOR5" include imno- and oxino
groups carrying an R5 substituent and nay be, or be
part of, groups 25 including,jjbut not limted to

i m noal kyl, im nohydroxy, i m noal koxy, am di neWh
ere
%ﬁg‘l@g;ﬁ}d?%} ﬂl'll? %ﬁﬁﬂgat@ﬁ @éxg{ﬂf%of‘;%)r e{%neélp ?etr(c’l%;cf P V\%“

dlhiedrémm‘?@ml pmd theike. sThis simglinepbesptionalty fubel tg lacselqmnw 6- or 7-
ABREALA ri \Q{ucﬁ F‘ﬁ  Be hécter%cfch{: gf fxet?rggroma? GRS wlgfléalay be a

groups. Speci
@M@?%P@Ela ly h@atuatfmh, bmrmdgted Teaa®nd onﬁjsatnﬂm@hay be

; | g, one or rmre t.0 .0r a, bond, . .
EASTEAL SO 08,0080 B SRR o Be AR s,
fiperidimy, peperidemyl, m)fazohdlnylj p,\yﬁzzloillﬁy lsplﬁ“tcélﬁmﬂ bgrrolhriyl one

n tlonthere ar.e
ERRBTRE Rty R BT e R P R agrgzo
thiazolyINirfsdaavlt] atribzolyd, tedeoBil, mzet?@x)ﬂi,rtﬁy%ﬂvlaﬁ&pﬁ@ll exhBPanyl,
from at when X3 X4 is C and when

Py e, BREA Y oLt S bty ereol sich s

tbtﬁ}fylﬂﬂb@yx)ahvl J.ﬁlhﬂkop)&azatyﬂ atdd 1ik® Fkavd plesdf Gkl BRg A 9o hat
t.he group consi sting of

el ected . f
otg © aflade tf%i%&%t k*ff[t%%iﬂ%@%ne eEPolme. Ryintrsliae.
@ho&&]hﬂ@y lndol&ii;dzﬁ@kkMHolu@Zb&@&KﬁMblc KdaZooxBA I KE Pz o furyl,
6al k) Q0- 6al kyI C, _6cycl oal kyl ,
IWZ%M%Y@?ZB@%H@Q%WMO% L, BaigapPYidAzinyl, oxalopyridazinyl,
tRiagn] G hiayutiaylyh u.erH@tralﬁ 185101c%fﬁ@{l%tra}gdggagﬂépynmldmyl

5 Cl 6al kyl
-‘/r%tgﬁ‘%éﬁ ?L%P Rt Otfe%PI@Wr@w PQS‘Ta){‘@)TDG"gla%ﬁI'?@@Z%
dgbropbeoiataeyl CO2R5, Co- 6al kyl cvano, OC2_6al kvl cyano,
CO 6al ky[ N R5R6, OC7_6al kyl NR R6, C1-
6a| kyl (CO NR5R6, DCl1_6al kyl (CO ~1R5R6,

o SO 58 N g o

C0. 6al kyl (SO R5, OC2. 6al kyl ( SO) R3,
In this specification, unless stated otherwise, the term “bond” may be a saturated or

unsaturated bond.

In this specification, unless stated otherwise, the term “=NR>” and “=NOR>” include
imino- and oximo groups carrying an R’ substituent and may be, or be part of, groups
including, but not Jimited to iminoalkyl, iminohydroxy, iminoalkoxy, amidine,

hydroxyamidine and alkoxyamidine.

In the case where a subscript is the integer 0 (zero) the group to which the subscript refers,

indicates that the group is absent, i.e. there is a direct bond between the groups.

In this specification, unless stated otherwise, the term “bridge™ means a molecular
fragment, containing one or more atoms, or a bond, which connects two remote atoms in a

ring, thus forming either bi- or tricyclic systems.
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C0. 6al kyl SO2R5, 0OC2_6al kyl SO2R5, CO- 6al kyl ( SO2) NR5R6,
OC2. 6al kyl (SO2) NR5R6, CO_ 6al kyl ti R5( SC2) R6,

OC2- 6al kyl NR5( S02) R6, C0- 6al ky1NR5( SO2) NR5R6, OC2 20
6al I ryl NR5(S02) NR R6, (CO) NR5R6, O(CO) NR5R6, NR50RG6,
Q0. 6al kyl N. R5( CO) OR6, 0C2 6al kyl N ' R5( CO) OR6, SO3R
5 and a 5- or 6-nenbered ring jgont ai ni ng one or nore
atons i ndependently sel ected fron1the group consi sting

BoneeaPralheBrtla slhR SR APy B B

CR3R4, SO 25 S2 X2 is selected fromthe group

consisting of a bond, R4, 0, S, KR3, SO SO2 R3 and
R4 ar g uependently egt ed,from a group consisting
') hytdr Sgen, mydm% 30R6kl yI, ©0_6al kyl cyano,
0Xo0, 1- 4a kthan halo, Cl. 4al kyl

C3_, cycl oal RyLnNL3 O CO) Cl4al kyl, (CO) CL. 4al kyl

Cl. 4al kyl ( SO) Co. 4al kyl , C1.4alkyl(802)Cb.4aIkyI,

¥&uEQ.  4al kyl, (S02)CO. 4al kyl, OCl1-4al kyl

Cl. 4al kyl OR5 and Co. 4al kyl NR5R6; Qis a 4-, 5-, 6-, or
7-menbered ring containing one or nore heteroatons
wRdreqt ed fron1N 50 and S, which ring is optionally
fused to a 5-, 6-, or 7-nenbered ring containing one
Brandribyage pRdrctaddzane Nend 6, aush dt homXiis N) XanslC8nd Ries X is C,
Relsegted fromthe group consisting of hydrogen,

hydr oxy, CO 6al kyl cyano, =NR 5, =0, =NOR5,

s sglgetRy fraem asyl andbeferomy! 6al kyl . C3. 6cycl oal kyl |

lg?'s Qﬁéclﬁ&i Vi a@%b?x?!it% o@?‘fngrl’oa%dﬂ Sele:tligad fron1 1'126 Igroup consisting of

eterocycloa

6al kyl cycl oal
OWaIM{@AImtTOGﬁM@]&IIW Qcylsalkmmcﬁkalkylélaml y‘ﬂkyl Cs.¢alkenyl, OC,.

S ey kgé%@gﬂ &) Qoo aflyigyereiostion, o
e@@m@ (i@d d@&}qylarxlsolzpq@@RRﬁ(COGﬂ mcmﬂ)ll{i?@(C\JRS)ORs C.

N 5
O R SR GRS PP RO &
cANHICOR’ v@m@lhylpyamg, (ﬁ@ysabcptcyma{:b Mlmm{]@e@cualﬂyl\ﬂ{’ié’ C..
R oLl OBl OB of el icame. o
5NkalhtR oi@)imﬁz Rﬁe@oaalhylsaf d)CvrsalHﬂSRﬁﬂtogﬂ!;ﬁ(S‘Ogﬁég%CFz'lé@lﬁyl(‘W)W
s s RIS R s S
63111{§DINR *(S0RF, DY, %@INRS(Sngé Q%Galkﬂmj{5$()2m>¢d6®@pd from

6%@?‘%{ CERIRE, (S%ﬁ%allgkﬂ(é RS ks NEHCO)ORS, OC;

661@14@15{@@)@1663@915@@& K%l or @éer@@érgd’ hn (ﬁ%lmﬁ@bxl@/ér'more atoms

PRy gl e | 6%@%6&@§wf Z oy reny!

Cl. 6al kyl SR5, CIZZ . 6al kyl SR5, (CO R5 (CO) R5,
)&% egal kyl cyano, OC1. 6al kyl C0O2R5, Q( CO) OR5,
%oup(g]gnsmtmg of C, 3alky1 C,.3alkenyl, NR3 0, S, CR’RY, SO,

SO,
X2 is selected from the group consisting of a bond, CR’R?, 0, S, NR®, SO, SO,

R’ and R? are independently selected from a group consisting of hydrogen, hydroxy, C,.
salyl, Cogalkylcyano, oxo, =NR’, =NOR?, C, alkylhalo, halo, C,.4alkyl, Cs.;cycloalkyl
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6al kyl (CO)R5, NR50R6, CO. 6NR5R6, OC2. 6al kyl NR5RG,
C0_6al kyl (CO) NRSR6, OCL. 6al kyl ( CO) NRSR6,

0C2_6al kkyINR5( CO) R6, 0. 6al kyl NR ( CO) R6,

Co- 6al kyl NR5( CO) NRGR6, 25 O CO) NR5R6,

Co. 6al kyl (SO2) NRSR6, OC2. 6al kyl (SO2) N' RSR®,

C0_6al kyl NR5(S02) R6, 0C2.  6alkyl NR5( S02) R6, SO3RS5,
C1. 6al kyl NR5( S02) NR5R6 o2, 6arkyl (S02) R , Co-

o B, B U O B30 o,

Jdlindependpmlkyl, Q€. @mye«i:mﬂbﬂORﬁmdg@mkkyﬁﬁh& sting of C,

N, 0 and S; 30 R5 and R6 are independently sel ected

from H, Cl.6alkyl, C3_7cycloalkyl and aryl and salts
Qeind 4hydreatey-hbebeed ring ddatastheateed nforohst@patbms 25le@edpfrom N,
4 npis selected fromO, 1, | L 9o
darBich e antetonsy A b e Cprbiig iR H@nteirihe one or
R RRB&omS sdited from N, O and S;

1-[ hydr oxyl - (2- phenyl - 2H-t etrazol - 5yl ) - net hyl ] pi peri di

ne; 1-(2-phenyl-2Htetrazol -5yl nmethyl)-pyridine; and
RY i RtcpfRe mphr BEliotb kadkokinbyf KyRtdyth )hyﬁrqa9;¢¢14arkg1cya@ FNRS =0,

|nv ntion relatestotetrazole e
N ey el B 511 Cr gy B i e Chgte ksreay!
&651%1%1@[1% c%mbﬁ aéx@aycydallgﬂ@m4alﬂylr i3 ¥d1Rylaryl, O(CO)C;.

e

oo 2 ot oo Skt 2t i reis s B e
4§1H§ {S‘d)é?ﬁik%l ﬁ*soa@%@iu%ﬂ bl Mk 10Re eCARRy RS and w IRE-

i tuents ‘on In‘particular if there 1 rf\?o ds,
e radiring IR RIRIRIG S OTle ST BYOET BPTBHIEeREBITIEN seleHe from an

%}Islllﬂotﬂf%n&ptt%haﬂm ATRIA7iR0SS -tk 8ndibekd¥ering dd@taifing one or more
tl

Ve to the attachment point of P at X3, and jf
atdmled@p@deptm sedesbest frqny distesoupgontifimg2f C, Nrad '0 and “herem said

RizRAs bk ARS4 9%%@%5 mgmﬁted ByBediimaEtS;@hdt he

I'fivention I nc hose where Rl is as, defined in
dhp Clllgyl Jaryl) or hsteredrghdefinedeyngderdt mBnerd IRImpy be gibaispied by one or
frogz a o, Cl 6alkyl, -OC1 6al kyl and

al I%yl cyano. More particularly RL is selected from
Lis, seFeted ﬁmmahagmup‘ed)ﬂsyshn“ ofiydrgembydroxy diads pitige gxo, Co.

ound e 4
Gﬁﬂ??ng&%lgnégtag%@a 5¢ ﬁéoahﬁg'a Elgglh (—2(?126‘:3r Pb"f"ag‘lkﬁﬂalo 0C,. nealkylhalo
m@lkex@ﬂ bonaikgiaryheCabihaR | ACH fbkyIOR PEsialliydFR 9D ChRIIER’,

e
AFI(COMR’, NBOOR®, Co.eNRR®, OC; 6alkyINRR®, Cq.5alkyl(CO)NR’R®, OCi.
sallkyl(COYNRRS, 0C,.¢alkyINR3(COIR, Co.salkylNR’(CO)R®, CoalkyINR*(CO)NR’R®,
O(COINRRS, Co.salkyl(SODNRR®, OC,.4alkyl(SO;)NR’R®, CosalkyINR*(SO)RS, OC..
salkyINR3(SO2)RE, SO;R’, C).6alkyINR}(SO)NR’R?, OC,.alkyl(SO2)R, Co.
salkyl(SODR®, Co-ealkyl(SO)R?, OCy alkyl(SO)R® and a 5- or 6-membered ring containing

one or more atoms independently selected from the group consisting of C, N, O and S;

R’ and R® are independently selected from, H, Ci.salkyl, Cs.scycloalkyl and aryl
and salts and hydrates thereof

m is selected from 0, 1,2, 3 or 4

p is selected from 0, 1,2, 3 or 4

or a salt or hydrate thereof.
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Formul a 1 describes variables X1 and X2, which forma
i nker between the 5-nenbered tetrazole ring and the
ring Q In enbodinments of the invention X1 is CR3R4.

In preferred enbodinents R3 and R4 are independently
sel ected fromH and Cl-6al kyl, and nore particularly
fromH or nmethyl. In one enbodiyment of the invention
X2 is a bond. In 25 anot her enbodi ment of the

CR3R4, 0, S and NRS.
fzmso)g%ﬁg c}ﬁlg@&r}@%g{%" and R4 are agndescrl bed
brkﬁ}én‘i(ﬁéOXYQ@ -phedplf Jthistragd-Sal)mhatigypéperidige4- , 5-, 6- or
Z_K%[gt ?,[ _SH. té@l%le%ﬂPag}q % Fgﬁ&)f the ring nenbers is

oat om sel and S. Furthernore the
H(rgheanath2 P detfaggled I ahyd)-pBeridiecond ring having 5- or
6- menebers contai ning one or nore heteroatons to form
a fused bicyclic group. In one enbodi nent of the
Thiy arventoom rQaies toaetﬁ&zobrcoﬁpnmaib ééfiretd ﬁlgfoamdla its Guhipohhlcﬂse:ff

fo?mfi‘la é%ﬁ&ﬁ’&% ose %gre é{;;ls ﬁ%f“é’ grclggelrw Qi>up1 art}cul,:iié emév&.ﬁlenta of
llhienre/eptmrtmdudeahd)s;t wetetn Hls@hﬁnﬂbepﬁdiv[ | P gancbeCbub@It@ed with 0-4

u% tEtHeéllflﬁ lgf gﬁ-?fa %Efv(g?qrrgélggge or(r)tlplgg{ ﬁgﬁs&g{ggt Q)%rP %%ggfcﬁp itf there
heheswatinem®i' ¢ is pzﬁ@rabld’lo&havemﬁé &H@ﬁtﬁl&ﬂt@ﬂiha&neﬁlb&ﬁiidmﬂ&he ring
c ring, even nore

ed het e
DT HP RS APl B30 ooh I He Gt SRaGbHER. o e 2 and
BpbadinTenthe@fg Ph @mﬂ@a@;{mwf tt@ 1h‘$en50n m@tud@fho?e WRHDR! @0k

J5p84 Blpap e o Bt EnpaciGents K B selcted fromaitse Coetiis], -0C:
ARy B0 RIkGlcydn8d ManélpdrEc At & Qel@tdd-fradi COF, BRHBGhLE thethyl.
heteroaryl ring. In a preferred 10 embodiment Qis a

5-, 6-, or 7-nenbered heterocyclic ring fused to a

Edrm@?aoﬂ @séritegecompoin®aat/ing @l ﬁﬁerﬁﬁ@@cﬂhﬁ@%&uﬁﬁg i lﬂﬁrogen atoms
ventlgnthefused bi cyclic ring systemfor S

1088 £¥ g0 (grRrelek r‘%{h%péherqaébga|capm@xgr in the X posmon or the X*
ﬁ&iﬂoﬁhP%Eﬁlh%@o@ﬂ)’e’hismfq{erl}fventlorgin@ﬁﬁ@&frﬁ%ﬁh@&ﬂér@ﬁ{er@rbon is

tetrapydotrl azol opyrazi ne, tetrahydrotetraaza-azu
igithR r RA5VHOBI | ot ri azol . 15 In a further enbodi nent of
the invention when Qis a fused to a second ring as
described above, X2 is a bond and Xl is CR3R4. In
Egrmpla 1a¢R§erbé$ V@ntbb@l Kirerrt Xutvdich@oing a finker betnokmthe fanembered

t@f?ﬁzoteg%%da r% %Aég{gr%g%%ﬁtes o?ﬁe%gve(ﬁ‘%%k 413%R3§X2f]n a%rfaferred

qreboglinrmoR’ and Ra astiidzpersie pidctelaofedtffom Haud A} 5a1kyltdmé mdraig
;Qrt %Ilatrll'}]fq{orrp I opgx thyf?f torrllee: CI%bOC? fner?t of He 1nvegF10n % 1s abond. In

another embodiment of the invention X? is selected from CR’R*, O, S and NR3. When X°
is CR’R* or NR3, R® and R* are as described above.

Q is defined as a ring having 4-, 5-, 6- or 7-members, wherein one or more of the ring
members is a heteroatom selected from N, O and S. Furthermore the ring can be fused to a
second ring having 5- or 6-memebers containing one or more heteroatoms to form a fused

bicyclic group.

In one embodiment of the invention Q is a 5- or 6-member ring and is not fused to a

second ring. In a more particular embodiment Q is a 5- or 6-membered heterocycloalkyl
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ring and the fused 5, 6, or 7-nenebered ring) may be

further substituted with O to 4 substituents R2. 25

In one enbodi nent R2 is selected from CL. 6al kyl

Cl. 6al kyl hal o, C3. 7cyl coal kyl, CO_ 6al kyl aryl,

CO. 6al kyl heteroaryl, (CO OC 4al kyl. Ina particul ar

enbodi nrent when Qis piperazing R2 is (CO OC -4al kyl .

In another 30 particul ar enbodi nent when Qis triazole
R2 is Cl 6al kyl JCy Lkyl. | erazine
i kOB Py R S RRRSY g (T 8. pek Ry el
rihgwo substituents R2 wherein one is selected from

C0_6al kyl ar.yl 6al k .er oar. ¢l onckid $ng. I
R e o e i e
nped partiedl@rehpodinent Qs b & ineriteradeg tebmrapdtsgingdeviep grpre

henyl and ridyl and the second may be sel ected
p IBM&HWB@ZOI&%'@?'OM opyl. 16 In still another

particul ar enbodi rent, when Q has a fused second ring,

2 rembodi mrent, uhen Q has _
R Ry P g it & Sarot O RErE RS Il e o

2When6 etk rd eher Imgpdrsculdriembodimett@ istar §-aG-0bre7-miemgered
substifuted wt henyl o ridyl.. 5 |n _apothe
HEBSUTIRIHE 268 13 HELS 0 ery o aarart pceroars] iRl Phreferred
eBroBBEREr ©Gs & 5N6-, oRZni¥Apelae hetsiabygdlic ring €abethid ditriarde Tng.
more substituents A Further n%;ea any. Cl- 6altk%/%lf rmaeﬁ){i
Ip parigglar ephogimentsafithrd gvanfior fhe Bised REYHif I8 Y EEH 13
sEMELDREmS RS ibotHaesopiridhl, ebenpiotimblepgimidpsLA. I n a
particul ar enbodi ment of the i nvenglv nAis sell ected
dilpyseripzelghiagine defraRyqotriazelopy gz P\ §rany ol fgpza-azulene,
SRdRloa¥amo. The invention is also related to the
foll owm ng conmpounds; Ethyl 4- (
[ 2- (3-chl orophenyl ) -2Htetrazol -5-yl ] net hyl }
1R LRPSHAZ LAGsditneatcR RN AL Ewhen Q is a fused to a second ring as described
4-12-(5-Chl oro-2-fl uor g- phenyl ) - 2H-t et razol - 5- yl et hyl
aboyy, e isearband-and X ele &yl i ¢ acid 15 ethyl ester
4-(2-m Tol yl -2Htetrazol - 5-yl net hyl)
- pi perazi ne-|-carboxylic acid ethyl ester ., 14 5.
14 s{il2 afhdrehbogimenyvhentistagtipzekohatds potfateA i jis pRFerag #n is
-4 wcar iC j VAL . 1: 3n4 2 is a bond.
@f‘z?ﬁ%@% Sﬁ‘gﬁg?”)eé %l{) %ﬁ‘%(}){l 355@3{/ IRng?%ilcl iiridpliS per azi
ne-1-carboxylic acid ethyl ester
A- 125 (2-Fl uoro- 5 Wihe rine O (ei -membered
Ipﬁ%gﬁéﬁ ypestOf B ?“A’E%?O-néi-“’y?%? i S Eot o e = S By
i @dithe R B t6hyd 7-memetreret i) may bp furfh@r substituted with 0 to'4

-chl or enyl )-2H-tetrazol -5-yl] nethyl }
St“ﬁf'tg)“?ng- ycl opropyl -4H 1,2, 4-triazol - 3-yl] pyridine

In one embodiment R? is selected from Cgalkyl, Ci.salkylhalo, Csscylcoalkyl, Co.
galkylaryl, Co.¢alkylheteroaryl, (CO)OC 4alkyl.

In a particular embodiment when Q is piperazine R?is (CO)OC;4alkyl. In another
particular embodiment when Q is triazole R? is Cygalkyl, Cs.scycloalkyl, Cogalkylaryl, Co.
salkylheteroaryl. In a further embodiment there may be two substituents R? wherein one is
selected from Co.galkylaryl, Co.salkylheteroaryl and the second is selected from Ciealkyl,
Cs.7cylcoalkyl. More particularly one substituent may be selected from phenyl and pyridyl

and the second may be selected from methy! or cyclopropyl.
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4-15-({ 1-[2-(3-chl orophenyl)-2Htetrazol -5-yl] et hyl
}thio)-4-cyclopropyl-4H1, 2, 4-triazol - 3-yl]pyridine

25 Ethyl 4-{

1-[2-(3-chl orophenyl )-2Htetrazol -5-yl ] et hyl }

pi per azi ne-| -carboxyl ate 4- {

5-[2-(5-Chl oro-2-fl uoro-phenyl)s- 2Htetrazol - 5-yl nmet hyl
sulfanyl] -4-methyl-4H [ 1,2,4]triazol-3-yl}

-pyridine 4-{

5-[2-(5-Chl oro-2-fl uoro-phenyl)-2Htetrazol - 5-yl net hyl
fuitillangthpr phrtiopbr epbodykatdivhen] Q bay Albéd seadral rirdy; He speond ring is

NS sE1esEd o, Gl £ A PRl Moghspeafiogy
Woer tha fiyskq rire ivetidpple-tétriafold rizg #]stibstiazed wah homy Do fyelidgie

4- (5-

1- EZ (g Chl oro- 2-fl uor o- phenyl) 2Htetrazol -5-yl ] - ethy
Irsambﬂmngthl}oddnﬂy of thp ﬁrﬁ/réyﬂxon%iren[R is a 5- or 6-membered ring, R? may be
ub Zoo Qf X S @%{ h é

quope | gr 8t ‘? ¥ish %“eﬂﬁé’h ‘)“ EIFPCF 120y Sapalisylyaryl qathgiproaryl

ﬂef}ne@ Lu}iIEE BZ,iRTemnd RE asrispihthes sastithtedot ity bnestn®re groups A.
| -2H-tetrazol - 5-yl met hyl s

| opropyl 2- n}tQI
agqﬁlrt%(lfa&ﬁ% %%ﬁntﬂfﬁl}e invey 10:3Ay§ ielecwr ram AdosCisalkyl, YOCI salkyl
&:d{@oéﬁlypllcmbopyl 5-[1-(2-mtolyl-2Htetrazol -5-yl)-eth
yl sul fanyl]-4H[1, 2,4]triazol -3-yl}- pyridine 4-{4
Mvet hyl -5-[1-(2-mtolyl-2Htetrazol -5-yl)-ethyl sul fany
The idttnkidn B, ahbtrelaRa ) tha tollowind bk hﬁ‘cfs 3 -[5
- (4- Cycl opropyl -5-pyridin-4-yl -

%[hh hfzt( aﬁlgrcga%e%vl)s fteatlrrz]:lgolnsﬁylﬁ]r}{fl:%ylsSx})grggxgle l-carblo]X) rlate
ili[mééﬂ ?1“ gagg?cpr I F gﬁ%y %Hg qafo -ejxhliﬂ r e{flpeg%{le écarboxvhc acid

%enzonltrlle 3-{5-[

Aol MNP IS oy Dﬁf;ipe?'qb Piredr Guthdifit 8a8kadr el vl f 2

nyI)-ethyI -tetra enzon

oL o@ﬁ%ﬂ@glﬁ&l@w?ﬁfeh\gzcﬁ A= ERY19: pﬁne%&layll ca%]o%&ﬁk did |_thglfees{er

4[2[(%?@%&???2?%%1&%&'2&1]5 Al i RgRd = V.o dro BWiie QElﬁ%thyl ester
4-1} @-Ki2orbisunethylSphzri g Hetee o) -) nddthstl flﬁaaﬁ%e!i cx}ﬂoxﬁﬁc*aéld
diisukftanyl } - 4H[ 1,2,4] triazol-3-y pyridi ne 4-1(5-
{ 1-[ 2- (2- Fl uor o- 5- net hyl - pheny

4)5-@ B-Gethiaaptienph P HHtegizdoy b Uk aniitilio 4 ansibprbpyta-1 2, 4-triazol-
3tylPprjdind azol - 3-yl ) - pyri di ne 20
N@thyl-(4 nmet hyl - 5- pyridi n-4-yl - 4H|

[31]2(,{11152 +3-eldadopBeny 1)) 2H-Rtrazdl-ShylettzHhie}-#-azddpropyl-4H- 1,2 4-triazol-
3-yl]pyridine

Ethyl 4-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethyl} piperazine-1 -carboxylate

4-{5-[2-(5-Chloro—2-ﬂuoro-phenyl)-2H-tetrazol—5-ylmethylsulfanyl]-4-methyl-4H-
[1,2,4]triazol-3-y1}-pyridine

4-{5-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5- -ylmethylsulfanyl]-4-cyclopropyl-4H-
[1,2,4]triazol-3-yl}-pyridine

4-(5-{1-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-ethylsulfanyl} - -4-methyl-4H-
[1,2,4]triazol-3-yl)-pyridine

4-(5-{1-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]- -ethylsulfanyl}-4-cyclopropyl-4H-
[1,2,4]triazol-3-yl)-pyridine
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yl
din-4-yl-4H[ 1,2,4]triazol-3-yl)-[ |
-(2-mtolyl-2Htetrazol -5-yl)- ethyl]-amne
[ 2- (3-Chl oro- phenyl )-2Htetrazol - 5-yl net hyl ]
-met hyl - (4-nmethyl -5 -pyridin-4-yl-4H 25 |
1,2,4]triazol-3-yl)-amne {I q7[2-(3

- Chl or o- phenyl )-2Htetrazol -5 -yll -ethyl}

4 'I‘?I[M C(ﬂ%r Q&JO }Z?l 1%} hlq-tg{razolyg-ylﬁlHt-h} }-piperazine-1-carboxylic acid

Jth ’e |

[ 2-(2- FI uoro 5 nmet hyl - phenyl) 2Htetrazol -5-yl net hyl ] -
-yl ) ! 5. iazol-3-y11-

gﬁi o obBp TR - tﬁxm L D15 %/llneth‘x]?i_s]ixifanyl) -4H-{1,2,4]triazol-3-y1]

I-[2-(2-Fl uoro-5- rret hyl - phenyl ) - 2H-tetrazol -5-yl ] -et hy

‘h}r{? &R}Bﬁbbyl‘i ﬂla(?ﬁ%né/lk'l' ﬁq@éﬂakaq]yl? etthulﬂﬂ'y] 4:%{ Fl f‘ ]l]tnazol 3-yl}-

- :

%2 (3-1o0do-phenyl)-2Htetrazol -5-yl nethyl ] -nmet hyl - (4-m

Sty BYM Qi oyl 0. bz dl-5 Iyl ot 1§lnf b3y ne

Ayriddre( ' | -I}I[géo phcﬁ};]yl ) - 2I—|-te3y;r)§ez}g)l} ]1 1 ﬁlo}ﬁﬁ%lrﬁeﬂﬁ

- et hyl - (4- et hyl - 5- pyri di n- 4-yl - 4H- 35

I-15-@-aydlopram Ol -p3rigtin} 4- A g1, 4,8t rlazol 3 Isulfanylmethyl)-tetrazol-2-yl]-

w@zdsrylrﬂe(4 met hyl - 5- pyri di n-4-yl -

2,4]triazol-3-yl)-(2-mtolyl - 2H-tetrazo| 5-

%/-I{ $1={31 -y Cyclemome-5-pyridin-4-yl-4H-[1,2,4]triazol-3-ylsulfanyl)-ethyl]-tetrazol-2-

N} -btdwphitfld- met hyl - 5- pyri di n-4-yl - 4H[ 1, 2, 4] triazol -3-y

I)-& 1-(2-mtolyl-2Htetrazol-5-yl)- ethyl] amne 5

3-25-{ BCAGMIe by bS-pinddind4) i 2HH- [ e, 4] aximed]- By lyl famy Hragthlyd et dvpl -2 (/4 -

bepperityiled5i4pyyclapirapy 5 4f 2 (2HBuorp-5im2thsil} pheny a2 H tetBazol - 5-

¥igethy ksnifaner] | (4H- [ 24 JrBizolchy Y rryripineny | ) - 2H-t et razol - 5-yl ]

-ethyll -nmethyl-(4-nmethyl-5-pyridin-4-yl-4H [

41 BCyglentoryot {1 42y Flugre- e fhal-piRaf)26k et &rol-5-yl]-ethylsulfanyl} -

M]tnq}ﬁb%ryl))wz#m@ etrazol - 5-yl met hyl ]

(rre | - (4- et yI5pyr|d|n4yI-1 4H [
41 14?((9,1: YBP-2 g0 hgl p&lﬁﬁl}dbﬂ{l -tetrazol-5-yl]-ethylsulfanyl}-4-methyl-4H-
Z[ﬁﬂe@ﬁrijpm@%t hyl - phenyl) - 2H-tetrazol - 5-yl | - et hy

(4- h i di n-4-
tbyl érgygled%-g/-ygﬂﬁr{ [) 4]tr1zri]zol 3-y¥)-(2-m-t£lyl-2H-tetrazol-5-

mI“B’do phenyl)-2Htetrazol -5-yl met hyl ]-3-pyridin

?eth (61 18%4 yiss: %\]r%w z?-%f-gﬁg 4émgzo§-§-y1) [1-2-m-tolyl-2H-tetrazol-5-y1)-

hyploarpige Iodo phenyl ) - 2H- t et razol - 5-yl | - et hyl }

54%01 R;:%n p@%ga%ﬁ? W{nﬁj{h&ﬁ-ﬁﬁe%y?:(df—[nethyl-S-pyridin—4-y1-4H-

{1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-ethyl } -methyl-(4-methyl-5-pyridin-4- -yl-4H-
[1,2,4]triazol-3-yl)-amine

met hyl ) -am ne Methyl-(4-methyl -5 -pyri
n
2

[2-(2-Fluoro-5-methyl- phenyl) 2H-tetrazol-5-ylmethyl]-methyl-(4-methyl-5-pyridin-4-yl-
4H-[1,2 4]triazol-3-yl)-amine

{1-[2-(2-Fluoro-5-methyl- phenyl) 2H-tetrazol-5-yl]-ethyl}-methyl- (4-methyl -5-pyridin-4-
yl-4H-[1,2 4]triazol-3-yl)-amine

(2-(3-Iodo-phenyl)-2H-tetrazol-5-ylmethyl]-methyl-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-y])-amine

{1-[2-(3-Iodo-phenyl)-2H-tetrazol-5-yl]-ethyl } -methyl-(4-methyl- -5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-amine
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3-Pyridin-4-y1-8-(2-mtolyl-2Htetrazol -5-yl net hyl)-5,
6,7,8-tetrahydro-4H-1, 2, 3a, 8- tetraaza-azul ene
3-Pyridin-4-yl -

1-(2-mtolyl-2Htetrazol -5-yl)-ethyl]-5,6,7,8-tetrahyd
ro-4H 1, 2, 3a, 8- 20 tetraaza-azul ene

8-[2-(3-Chl oro-phenyl ) -2Htetngzol -5-yl nethyl] -3
-pyridin-4-yl-5,6, 7 8 -tetrahydro-4H 1,2,3 a, 8-te

%g%‘??%éél’ gﬁ’é“%ﬁ rP914)H b tlgiras by éz)r/rf EOIYItZtI{Iy ?‘JF pyr|

vA: 8-tetrahydro-4H 1,2, a, 8-tetraaz
. -3- - t 1-5-y1
%t}ty;ld‘{ Ele%y? rpan%m r‘?e*lh%ﬂ [lp?Héé]trl zs)l %fy-pt[ét(?‘ 312t00I1y g[—lyte r?aezo by -yD-
pyrldln 4- yI 5,6,7, 8- tetrahydro 4H1, 2, 3 a,

1541 hyl]-methyl:(4-methyl-_pyridinc4-yl-4H-
% ﬁ@é H:‘?ra%h i %ﬁte nﬁe gH-(t g%er gzo p-yg- 131/1I ]-ethy
Byri di

28 I8 i-eNethyl-5-pyridin-4-yl-4H-
{%ﬁéﬁ?ﬁ@@@ptﬁi‘% gﬁl é@%—éﬂet?ﬁgrﬁwy@nef th;// i pénplgllri)(lji n
f! 8-tetrahydro-4H 30 1,2.3 a,

[2-tEt RBRZAnRHY|-sney B-2H tetrazol-5- ylmethyl] -methyl-(4-methyl-5-pyridin-4-yl-
41z [[@-4 Brak Q10+ mél )-2Htetrazol -5-yl] -ethyl)-3
-pyr|J|n4y? 56,7, 8-tetrahydro-4H 1,2,3 a,

?-F%KﬁSﬂﬁtﬂyﬁﬁﬁerﬁ})(ﬁf -fetrazol-5-yl]-ethyl}-methyl-(4-methyl-5-pyridin-4-

320Haraphanyhie 2H-t et r azol - 5-yl ] met hoxy} - 4- net hyl
-4H-1 2,4-triazol-3- yl)pyridine 19 4-(5-{1-[2-('
Qf(lsodsdmpﬂslenyll) PH2ktrdzel-8-3modthB}-§ipledinaxyit 5,67 Bt thahly dubH-
[1,2,2]thadold[a 3 pydimiding pyr i di ne
4-[4-Diethyl-5-(2-mtolyi-2H
8L{dt[2a(3 dbdGplyanmip 2 Heteydzol Byl ietiRy1 4B tnyridinot-y185.9.7 B-tpipativdione
[42,4{tdadbi[hpla)3Arimidine

[1-(2-mtolyl-2Htetrazol - Lethoxl AH-[1,2,4]tria
3ARyridBn-4ry}-8 1y -ilyk@Hstelgazol-5- ylmet y1)-5,6,7,8-tetrahy ro-4H 1,2,3a,8-

tdteagRazuenf| uor o- 5- et hyl - phenyl ) - 2H-t etrazol -5-yl metho .
- 4- hI-4H— 1,2, 4]t -
S Aol 1 (PR R T B Sl o g PR AN AL e
tet@@tﬁb?{l}lenﬂ4 nmet hyl - 4H [ 1,2, 4]tr|azol 3- yI) pyr|d| ne
2- (3-Chi h t - h 4.
Sl S s B SRS TR
85 aaza-azulene
2- et -4-cyel
sogbgwcuppor&fpgfﬁ%ﬁemﬁ- Sh S SR by
P%i‘parzt’f} f-5-(2-mtolyl- 2H-tetrazo| 5-yl met hoxy)

8- é -(2- Fluoro 54rllet'i1|y1apzhenyl§2Iyl-tltr£z¥{-§-dime%hyl]-a-pyndm-él-yl-S,6,7,8-
tetrahydro-4H-1,2,3a,8-tetraaza-azulene

8-{ 1-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-ethyl}-3-pyridin-4-yl-5.6,7,8-
tetrahydro-4H-1,2,3a,8-tetraaza-azulene

8-[2-(3-lodo-phenyl)-2H-tetrazol-5-ylmethyl]-3-pyridin-4-yl-5,6,7,8-tetrahydro-4H-
1,2,3a,8-tetraaza-azulene

8-{1-[2-(3-Iodo-phenyl)-2H-tetrazol-5-yl]-ethyl } -3-pyridin-4-yl-5,6,7,8-tetrahydro-4H-
1,2,3a,8-tetraaza-azulene

4-(5-{[2-(3-chlorophenyl)-2H-tetrazol-5-ylJmethoxy }-4-methyl-4H-1,2,4-triazol-3-
yDpyridine
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4-{4-Cycl opropyl -5-

l-(2-mtolyl-2Htetrazol -5-yl)-ethoxy]-4H[1,2,4]triaz
ol -3-yl} is pyridine

4-{4- Cycl opropyl -5-[ 2-(2-fl uoro-5-net hyl -phenyl)-2Hte
trazol -5-yl net hoxy]-4H [ 1,2,4]triazol-3-yl}
-pyridine 4-(4-Cycl opropyl-5- 1p

1-[2-(2-fl uoro-5-nethyl -phenyl)-2Htetrazol -5-y I]

o8 @;@ﬁ R e e D e A TR et
2,4]triazol -3-yl }- pyrldlne 4-(5- {

41%[1%6&%% % ?}jﬁ_ F iggl %T%BH gz o %!Y)' @ﬂﬂ,h'4?t§igﬂ9f-)3}y'l]_-pyﬁdine

tri

4{-?:4’ @éf}lypg [F@’{n - o1 iﬁ %H(tg’t'rdz@gg’ ygnﬁﬂ))éw-ﬁi}zjﬁ ,ﬂ‘]th@icﬂ’h oy-pltidine

triazol 25 pyridine

A4 fr @mh&srsofﬁytwl%h%hyli QH&arah@ld&ymwaMﬂmyemﬂa[m 4)Giazol-
;M? yﬁ& oxy } 2,4]triazol -3- yl)-pyridine

(4- Met hyl - 5- pyrldln 4-yl - 4H—[ 1, 2, 4]
4.(5- E (2331Ndr@3§yrﬂah§1}ﬂh}:n)ﬂ)elmaﬂﬁlzelﬁ-yll]e‘&hbreyl}zé)-mdthyll%él
[ih{zgl zoi=3vh-Matdind - 5- pyri di n-4-yl - 4H [
1,2, 4]tr|azo -3-yloxy)-ethyl]-tetrazol -2-yl}
b%ﬂ@(ﬂ Clilbloephdny b2 H4etEycl- bp]mu:mol‘qB4-py¢l®rdpwl411§;[l,?4ﬂnpazol -3-
yi}-pyddih¢ | azol - 3-yl oxymet hyl ) -tetrazol -2-yl ] -
benzonitrile 3- (5-]

445-4+-DyCHCigorophenB)- i rtétaizol- Sy Nethay} -§-cyclopropyl-4H-[1,2,4]triazol-
1-yB-p4titine azol - 3-yl oxy) -ethyl ] -tetrazol -2-yl }-
benzonitrile 20 3-(5-{

HeChslbpropyl ey itol8l-Bytdtaral: 54¥1§illeﬂ1@¥¥)f4]H pL, %aflt?lﬁizgké1yll?y§1dme
| ) - am no] - net hyl -tetrazol - ¥ & %n€?F 5 j
e—.{‘@-@yflopropyl 5-[1-(2-m-tolyl-2H- tetrazol s yl oxy 1,2,4 trlazol 3-yl}-
mHWNEthyI (4 met hyl - 5- pyri din-4-yl - 4FL[1 2, 4]tr|

azol - an1no 0 ) onlt il e

& (& 510 bt €%]qﬂ%>f9¥ %e}thrytl bt 7 8 éﬂaff"l RN A

il,24] %@r% péms a]pyr|n1d|n 8-yl met hyl )-tetrazol -

i.(%/ §»Jy bﬁ?rgéffg Ll 861?@&%?%?&}% pge#v )-2H-tetrazol-5-yl]-ethoxy}-4H-
51%4W$¥P%%¥ PETIANS. a]pyr|n1d|n 8- yI) ethyl] -

CE? b %ﬁi?”‘fa&O - Bhogy 4oty L 4K 2 ¢ uiszol-3-y1)-
Waaza azul en- 8-yl net hyl ) - tetrazol-2-y|]- 10

9.‘?5‘-%?.%-23'- da§-phenyl)-2H-tetrazol-5-y1]-ethoxy}-4-methyl-4H-[ 1,2,4]triazol-3-y1)-
pyridine

4-{4-Cyclopropyl-5-[2-(3-iodo-phenyl)-2H-tetrazol-5-ylmethoxy] -4H-[1,2,4)triazol-3-yl}-
pyridine

4-(4-Cyclopropyl-3-{1-[2-(3-iodo-phenyl)-2H-tetrazol-5-yl]-ethoxy } -4H-[1,2 ,4]triazol-3-
yD)-pyridine

3-[5-(4-Methyl-S-pyridin—4-y1-4H-[1,2,4]triazol-3-yloxymethyl)-tetrazol-2-y1]-benzonitrile

. 3-{5-[1-(4-Methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yloxy)-ethyl] -tetrazol-2-yl}-

benzonitrile

3-[5-(4-Cyclopropyl-5-pyridin-4-yl-4H-[1,2,4]iriazol-3 -yloxymethyl)-tetrazol-2-yl]-
benzonitrile

3-{5-[1-(4-Cyclopropyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yloxy)-ethyl] -tetrazol-2-yl}-
benzonitrile
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3-f 5-[
1-(3-Pyridin-4-v1-4,5, 6, 7-tetrahydro-1, 2, 3a, 8-tetraaza
-azulen-8-yl)-ethyl]-tetrazol-2- yl}-benzonitrile (R
& (S)-4-(5-{

1-[2-(3-chl orophenvl)-2Htetrazol - 5-yl ] et hoxy} - 4- net hy
| -4H1,2,4- triazol-3-yl)pyridipne 15

2- (3-chl or o- phenyl ) - 5- [(trlphenyl ?

?(pﬁ%% gx l(% ﬂ‘gﬁ%% 111m2-’*_%lt4ﬁ—§ r[%? Yd L bqgr?ig]??m\e/ﬁhﬁg-[tetrazol-z-
A4H[ 1,2,4]triazol - 3- yI) pyrldlne
| t I

i(i( Bt {1‘2{6‘:‘% IIQI%&I%I%I rrilfagkizfgbﬂ %wa)z 4?%}%?& 2%@01 YD R zazol-
1 2 (3-Chl oro- phenyl )-2Htetrazol - 5- yI] 2-(4-cyclopro

5 :b etrazoli-
311/[ ¢(BPRis- ﬂgypg@p&ht%dgﬁsﬁ ipf: {421#%{;21% M@ZQI)*%IMI& 8-SR -tetrazol
1 (4 cycl opropyl -5-pyridin-4-y |-4H |

(2813 Pyr&i&@h-yﬁ6WLc)xhﬁir5l§HC{|l 2,4 %mazolo[4 3-a) yr1m1d1n 8- yl) eth) 1]-
#trdF1-p 31 ]-BerlzSnigiMd Or O- phenyl ) FItetrazoF nyl
}-4-ethyl-4H[ 1,2,4]triazol-3-yl)- 25 pyrldlne

B11-6-Rpidiry 4-y545{6,7-tetrahydro-1,2,3a,8-tetraaza-azulen-8-ylmethyl)-tetrazol-2-yl]-

pezdiBeriet hyl phenyl ) - 2H-t et razol - 5- yl]nethyl}

thio)-4H1,2,4-triazol-3- yl]benzonitrile, -({

355 B(3-ByridDi-fiylrdsScfighenyh)dra-d ,et3|a;8I-tet4d'el-zé.-aﬂ;1&ruBJyI)%IIQJl]-t3trazol-2-

¥lydbgnzohitle} met hyl )-2-(3- 30

met hvl phenyl ) - 2H-tetrazol e, 3-[4-Methyl -5-({

R B 3- tlr{9+(p+qbln;qp)xeraxﬂ+ﬂé1tmm+&ﬁaethxg}#ymgthyimj 12H-

tiazolB-sl)pyediot - 3- yl ] benzonitrile, -(1- { [5-(3, 5 -D

i fl uorophenyl)-4-ethyl-4H1, 2, 4- trlazol 3 -yl] thio}

%(3h§hl<;ro Pheryd)-5- ffmnhyh\ﬂhbsﬁmommhblb-eisﬂatt]@%é;etﬁ&ls hydtefromide
&g Chl orophenyl ) -2H-tetrazol -5-yl ] eth

"pPp{e’f I3rf’hIleS>/'IPE‘HIVBt?t ATy byingl} -4-ghyl4H- fl, A4]triazol-3-y1)-

EWIEW(B Chlorophenyl) 2Htetrazol - 5-yl ] ethyl

e razi ne-2-carbonitrile 4-{
% igz 06? Bb%’éhs?h -tettpeql e vyl s-gthyleAth{d, 2 4]tnazol 3-yb)-
ra2|n I yI)nlcotlnonltrlle 1 {1
2H¢ trazm

h
P "otz &ﬁ?lﬁerom 185 m>1rldy 2y(4H-
[—lg‘i( ga%tetgaézgl |[;5 yI] et hyl | T

%f] f' R 5 e g &<y Byropri %Pﬁédmé S

E I) 2Htetramﬂ 5-yl] ethyl -3

4- _g".’@t.(g%}/%g g{]é/n)} ’7'%—[ %’tralo‘c'f 5- yIvay y4d et%l 4JH %1’ 2 l’f]‘mazol -3-yD)-

3-[4-Methyl-5-({[2-(3-methylphenyl)-2H-tetrazol-5-ylJmethyl } thio)-4H-1,2 4-triazol-3-
yl]benzonitrile,

5-({{5-(3,5-Difluorophenyl)-4-ethyl-4H-1,2,4-triazol-3-yl]thio methyl)-2-(3-
methylphenyl)-2H-tetrazole,
3-[4-Methyl-5-({1-[2-(3-methylphenyl)-2H-tetrazol-5-yl]ethyl)thio)-4H-1,2,4-triazol-3-
yl]benzonitrile,

5-(1-{[5-(3,5-Difluorophenyl)-4-ethyl-4H-1,2 4-triazol-3-yl]thio } ethyl)-2-(3-
methylphenyl)-2H-tetrazole,

6-(4-{1-[2-(3 -Chlorophenyl)éH-tetrazoI-5 -yljethyl} piperazin-1-yl)nicotinonitrile,
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3-(2-Chl or o- 6- met hoxypyridi n-4-y1)-8-{

1-[2-(3-chl orophenyl )-2Htetrazol -5-yl]Jethyl }-
5,6,7,8-Tetrahydro[ 1,2,4] triazol o[ 4, 3-a] pyri m dine,
io 8-{

1-[2-(3-Chl orophenyl)-2|—|—tetrazo|-5-y|]ethy|}-3-(2-rret

hoxypyri di n-4-yl) - , 7, 8- tetzrlahydro[
124]tr|azolo[43a]pyrlmdlne 8-{

3{84? ){, jz“ A% %%H%?r}l)g)l%%?&%&%rﬁ%mg }?) O@é'rézi@“i%lﬁraﬁn& -2cha@bhitrile,

2-14-2143F Ch]bnipbfrﬂl)@fh}epy:qlm;d]eﬁ‘gl}p@e{zgur{ 1-yDnicotinonitrile,

1 i?—ig i% %Ea}oro %@F{ il—g lteﬂja%olySI )?TJ 3&)1} di é%uﬁﬁgcﬁbkfndm -2-yl)piperazine,

sy ﬂm—l@ilo}re;ﬂmbh)ﬂ)eﬂﬂaﬁmlzolz—ylﬂ@tbéhzdﬁptdiﬂ'll@ophenyl) 5,6,7,8-

tei”"%’élr%@t? gﬂ%g‘ﬁ gﬂqpyﬂ[ﬁ/ge?r azol -5-yl]ethyl }-5, 6, 7, 8-
gi{et] quymcm{;ﬁhen)a) @«I]Ittdétraaaleﬂ sal[]e;thyg} é}(gp%mlécrmtthmel) ‘56, [E 8- {
ri.di n 7-di ro
tEifaéyd&jg[t?I%h@ @%{@%fl ﬁ“ﬁ di n- 8(5H)y yIT ethyl}
(%M&b%&ﬂélhoﬂlpﬁ@xmnl)@ml{t{i -{3echl@0Ophenyl)-2H-tetrazol-5-yljethyl}-
t 5,6,7,8-tetrahydro-9H
5 6E 18 Eet&ﬂi'[ yRToLL FET%X!%Y&{%T pP'ium%Tg 'di azepi n-9-yl ] net hyl }
8: {2 Efrvt e101aEObhedy! ylzf)metmzom gmthﬁ} 33(2(r5et{10xypyr1d1n ~4-y1)-5, 6 ,7,8-
[3 26D|rretho rlm {n-4-yl)-6, 7-di hydro]
teirabydztyilr% ‘QE&Z?}E aﬁf&} i di n 8( 5H) -yl ] et hyl )
E{Hg EhiddMknd)y- Ml{)d@@mcm; l!}rﬁd:thﬁ} A @ m3bGpyridin-d-yl)-5,6,7,8-
Met hoxy yr|d|n -6, 7-di hydro[1,2,4]triazo
t@t@%ndrsuga ﬂmzalpﬁﬁ halgymid 1“625 yl ] et hyl
3}(52@& ﬁfvfe%?o%px%diﬂ 3 bgmmhydrbﬂl@ 4)6rBzoBf4, Safpyrimidine-8(SH)-
7|or|d|n yl)-6, 7-di hydr o[
yn]mzthcy }rwa@tsilzeimylﬁzeafwwern di n- 8(5H) -

~Y(‘z1\€i&m{{>}p%%&!rn14e§u“ @J{@J[eg 3.30db PRAZOIHL feirh)-5{Rethit }hs6, 78~ {

loro H-tetrazol -5-yl ] et hyl } pi perazin

téidhléraf%ﬂyﬂl@f’]é [4,3- e]symEt%rgﬂ 4-{

]‘g[@ CIVITJ-:tHS mﬂ-h)v‘l)%_lﬂdﬁ;yrdﬁﬁpb'@m}{idl@byd]pyr1m1dm-8(bH)-
i ne- ar boxyl ate, o (R 3

vilethy i Zi(tfsnacﬁr?oylﬁiezzoﬁlllw& ophenyl ) - 2H— t et razol -5-yl]eth

5) {1[6’ (g ?V?e?%d)ﬁﬁyr din- g%pb%yls%@ah} S0 FRHYY Wtriazolo[4,3-
cutiriipilaeerwl 9-—‘/HH€thet}F?dftﬂtraaﬂﬂ-‘]lﬁleh%qn}tﬁ?eper azi ne- | -
ﬁ%{g‘i%ﬁg 6@1 g}hgp#g?mﬁéinhﬁl -6.7-dihydro[ 12 4]tnea%oh1§/[l4j3 -a]pyrimidin-
&(liﬁwambﬂhyll} ?ﬂ betramd}ﬂmh)bnmaonxtmle,, 22 (S) 6-(4-{
&q[siﬁ){ﬁ och‘én d)m 3'?)@% gﬁ?ﬁloﬁz Wehiloih b R RehAZMEB(SH)-
WieltdA Y- SH@&@bbpb\Blec)mﬁh t et r azol 5-yl]ethyl)pi perazin
® PR SR S DR 1okt simarigrrion
gljethy1) -PHrtaEd B2 -Fhbenzonitrile,
(R) Ethyl 4-{1 -[2-(3-chlorophenyl)-2H-tetrazol-5-yl] ethyl}piperazine-1-carboxylate,
(S) Ethyl 4-{1-[2-(3-chlorophenyl)-ZH-tetrazol-i-yl]ethyl}piperazine-l—carboxylate,
(R) Ethyl 4-{1 -[2-(5-chloro-2-flucrophenyl)-2H-tetrazol-5-yl] ethyl}piperazine-1-
carboxylate,
(S) Ethyl 4-{1-[2-(5 -chloro-2-fluorophenyl)-2H-tetrazol-5-yl]ethyl } piperazine-1-
carboxylate,

(R) 6-(4-{1- [2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl} piperazin-1 -yl)nicotinonitrile,
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s carbonitrile,

4-(5-{(S)-1-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-eth
oxy}-4-nmethyl-4H[ 1,2,4]triazol-3- yl)-pyridine,
2-(3-Chl oro-phenyl)-5- { (R-21-[5-(3,

5-di fl uoro-phenyl)-4-methyl-4H[ 1,2,4]triazol - 3-

yl oxy] -ethyl } -2Htetrazol e,2210
3- (5 {(R)-1-[2-(3-Chl oro-phenyl )-2Htetrazol -5-yl]-eth
(59)@( {4 [g‘?g @ﬂlorﬁ;’iﬁehy’l{) §H4t]:t¥arzbla57~9f]et%%l}ﬁibéraﬁﬁ(fl Lﬂ)nﬂ:@tm&ntﬁ&

)-4-neth
(Iy] 3- 11 22(3@&1@:]0312&@& )3 ty]rz)zpyﬁ-ly@jpthgl}plperazm-l yl}lpyrazme 2-

cﬁb&ﬁ 4d R - 1-[2-(3-Cnhl oro-phenyl ) -2Htetrazol -5-vl]-eth
-4-nmethyl-4H[ 1,2,4]triazol-3- 15 yl)-pyridine,
(SZ> -3 G*{d|=1|]2c(ﬁtﬁiﬁ<ernyhe)lyl5~2ﬁ1temph§rb’1]@hﬂhEanPﬁyﬂ}PYW@t ra

2-({
é% @ﬁ% chlorophenyl) 2Htetrazol -5-yl ] et hyl
44(Bi{69)-1- -G a@idofogphBatl)- Wﬁa@zﬂé—ylmth@woﬁmmi 4Hdf ,24fgiazol-3-
bnvegtlon include salt forns of conpounds of fornmula
YYPYEE s for use in phar maceuti cal conpositions wl
2H@-Ghihaopherpilit-3-¢ @) y([ 5@ Selifl aid-pheal) tdsmethyk-41d hes ] tgadol-3-

b u i n the production of the conpounds of
y&%&hﬁﬁg?ﬁﬁiﬁf 7% abl e pharmaceutically acceptable salt
3g6- {(het @ZD(HJObﬂdeplﬁ:ﬁle DH-tetrazeRs-yQrthosy ) - amethyd4Eld L 24 triwmol -3-
@CId addition salt, for exanple an inorganic or

YORYRAIPE acid. In addition, a 25 suitable
4p(bqr)r(aqmnm;meyvmaﬁramaabmy ¥arbpyl pH-thétkyleldfrbdrdiszabB-
b .nvention is an al kali netal salt, an al kaline
YOR¥¥H Sret al salt or a salt'', ith an organic base.
4@s hver)- pim3resiety-pieall)-yHaecapt abl)etimal ) -8-naeidy | @l H @ trafol-3-
reparlng these salts may be found in, for exanple,
YREWFIAGEON' s Pharnaceutlcal Sci ences (18th Edition,
Mack Pub|IShInE i 30_Sone coggﬁunds of
2 @romiorephenyhey- Franedhy HTPP%I‘}Y“@%)H}'?%'ée“é?ﬁ%IIF geonetric
isomeric centres (E- and Z- isoners), and it is to be

2u(g? L) -ﬁ-&ﬂgr gg%él)tﬁ?teltrg%? gylgﬁaﬂgﬁ@mgﬁ Abloy §dﬁﬁ$‘

eol soneri metric isoners.
The invention also relates to any and all tauton 3r|c

I{I?Qb;o egnlta tfhtﬁ‘e nvert Hrllr%?uélgazil{ (Bfacolnpo gﬂ%f g{}?gﬁﬂtl' @t for use

0 an vate an te forms
iﬁ)bhmmmumi Somf)051tﬁ(mls il be ﬂharxsad@htmaﬁaemqphablalsalts but other salts
n‘m:zg Ou%é:i%i e production of the compounds of formula I.

A suitable pharmaceutically acceptable salt of the compounds of the invention is, for
example, an acid-addition salt, for example an inorganic or organic acid. In addition, a
suitable pharmaceutically acceptable salt of the compounds of the invention is an alkali
metal salt, an alkaline earth metal salt or a salt with an organic base.

Other pharmaceutically acceptable salts and methods of preparing these salts may be found
in, for example, Remington’s Pharmaceutical Sciences (1 8™ Edition, Mack Publishing Co.)

1990.

Some compounds of formula I may have chiral centres and/or geometric isomeric centres
(E- and Z- isomers), and it is to be understood that the invention encompasses all such

optical, diastereoisomeric and geometric isomers.
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According to one aspect of the present invention there
is provided a pharnaceutical conposition conprising
as active ingredient a therapeutically effective
anount of the conpound of forrmula I, or salts,
sol vates or solvated salts thereof, in association
with one 10 or nore pharnmaceutjscal |y accept abl e

di l uent, excipients and/or inert carrier. The
!IBéTﬁ{i)SrltIthEo REYte DB ah afd £i plramoﬁ Uit ﬁ}?{xj‘x? of Bk c&%?{mndb of formula L
gn1n|strat|on for exanple as up,
E S FItog aksA it aenie apyprd albsolyagy aqééwémeefpmls q>ﬁqoemt>urmia of
(dridalaudi ng i ntravenous, subcutaneous, intramnuscul ar,

i ntravascul ar or infusion) as a sterile sol ution,
suspensi on or 15 enul sion, for topical adm nistration
Bh&rmASu@A] PARpSEYy Patch or creamor for rectal

adm nistration e.g. as a suppository. In general the
above conpositions may be prepared in a conventiona

o nv tlona i pients

e e R R N E ek Rep B oSeutica
eappisiion corpprisBug asablie ldgtﬁﬁlyntdithrSpwflcdll}'eﬂéetﬁth cﬁ‘fthe

a nt o ncl udi.n
éo% Ecr)igl;(()ll'xﬂntg% gl%rg%g() tlmtesQéE)o %ﬁ%ﬂ%hﬁvom é&ﬁfm%‘ on th one
?reﬁ@nea aradmumpdtyraatap(ga’mle dihentabeigiedds H{lortieer2tisry/ kg
bodywei ght at parenteral adm nistration. The typica
daily dose of the active ingredients varies within a

W@I@mmngen A bevinl d fode peindle fonord BadnOniStritRe} F SxSiifidasdStablet,

HISSHL 5500 dgdhestion, Tevertiy, o dhed llness befng
Wclghteoam thtmexsadart 1h’&a\p@dull£r®t infitorl) Bea E’t@lﬁltelsgl’&h@ﬁ suspension or
u ..and may be determ ned

Al BT ST RN AR b S

@bnpwmndse@c&arﬂmp@mb@ t he present invention, or
ol,vates or.solvated salts thereof, exhibit a

’ﬁer%fé’é t OV FOTREIOBRY Mah e BEPHES A QOpVensionsliAnpeics g one or

rrrmhabmlehﬁ@iate)@ﬁpﬂémhﬁnfa@&lﬁ@il QbcepleWidlie sty PR Rert carriers.
Accordi ngly, the conpounds of the present invention

are expected to be useful in the treatnment of

10 blle hiDNGosBSEARE InfduMdisl dF for@X$d ﬁlﬁtt&f tYeaftfd it YL I 3%&?
q&%&RS and for inhibiting neuronal danmage cause
BREF PRSP gre2rProxEratelnPild o 930 meke Redyvritght @b}tfﬁp@a}mﬁgumatyatlon

e ab&8d.000 td? SQ)dnglﬁg @&1}%%@#9 h%%t&%’aﬁﬁﬁnﬁquoﬁ'ﬂ uRrRS i n

manmal s, i ncl udi ng oup recept or
Th’*’ré}’m%ﬁl ﬁ@lly,ﬁgsa P@Stha petivy |”@1¢C§leré$<'mr@s ®igtlin awidk eange and will depend

ANAriReY hRb8kaln eﬁ%é’%%@g s ﬁa@o@%@vér{t}v okie 111nf:ssstisﬁ:yneoslreated the

Thus, it is expecte
IPHEE F}@q”@ﬁlsﬁ?@w lages (wet ghdl afcbyex oh Ehetpat%em amhthe phirticular compound

Haﬁowgﬁrg§gh?$ %ﬂps éﬁ#ﬁ} pﬁgggh as acute and chronic

nedr ol dgi ca sorders
gastroi ntestinal disorders, and chronic and acute pai n

ME&ERASE S-

It has been found that the compounds according to the present invention, or salts, solvates
or solvated salts thereof, exhibit a high degree of potency and selectivity for individual
metabotropic glutamate receptor (mGluR) subtypes. Accordingly, the compounds of the
present invention are expected to be useful in the treatment of conditions associated with

excitatory activation of mGluRS5 and for inhibiting neuronal damage caused by excitatory
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The invention relates to conpounds of fornula | as

defi ned hereinbefore, for use in io therapy. The

invention relates to conpounds of formula | as defined

her ei nbefore, for use in treatnent of mMGlLuR5- nedi at ed

di sorders. 15 The invention relates to conpounds of

formula | as defined hereinbefare, for use in

treatment of Al zheiner's di sease senile denentia,

i\it@&omfftnh@@IdRSeHﬁl&bmﬁaunaﬁfnléy BSBRA %o pidiRRARG m}&uory effect of
¥é3 i C Iateral sclerosis, Huntington's

ﬁ&% m%%?f mg%@hlzophrenla depr essi on,

AKX SIYR GRRYT eecemd i8iMdin® RitLed mlhﬁgl)}:&%regﬁ%% 4R Sntral

%Fh aﬂﬁ retinopathi es, diabetic reétinopat
YlensephrEal nsvars wrymmed Pb%b%rmswaﬂém dielp sxpegted thms th20
édrﬁﬁ'éhﬁdésof tE VRO BRI 'sﬁgeldcfgxdthg ﬁgert&gr?totﬁlnﬁlmf -medlated

$ost-h eti ¢ neural gla and trlgemn neur a
TSR PICE a3 Aapredshopic nreur@@qgncel 90d payithiiatrig dlmem,l

ga@&@m&map&mré&alaﬁ@aﬂsﬁ@Lﬁd Bp@%r& yndr ome. The

Invention relates to conpou as defi ned
her ei nbefore, for use in treatnEnt of paln related to

TRAHAINREN rdidds! t@%o‘%ﬁ&’s d&?’%e u elglen;cfégxgécg} ﬁl 10¢ forgrf{)hlrlseﬂ s

di sorders such

BerdPY¥- heunat oi d dlseases, | ow back pain, post-operative

pain and pain associated with various conditions

i ncl udi ng angina, renal or biliary colic,

Theristantion febas tmcgnmun@s cafrfdmgmﬂtas deheed Hevetntiefan, foehaties
59 as defined here|nbefore for

t&%g&?ﬂHﬂ?rgﬁi &m{&&?& ?%'e head trauma, anoxic and

ischem c injuries, hypoglycem a, 30 cardiovascul ar

i |l eps ention rel ates
e IS0, RIS IRl ias b RITER S aphr o et o enen
tfﬁémnhb@f&bh@men swdn;das}: senibtidenoantis, GAMS 1&d1ﬂi€ﬁi deasmial PARihson’s
t or - nedi at ed

t
e HEPLERY By TSt GuPeor s S hambve . coirey
sehlbtmlhrdnm’]tleméssibh emkiamei&tulté)z[hx[e‘%} apRBalBldshel Ms&dat s@h as
in the treatnent of

nd cordi.n rmul a |
B P O P el b oma A B HOnsts Uleas
tlnnumthmtﬁe&ip&ﬁﬁﬁlcéﬁeh@aﬂh&@ pRkt- &rﬁe‘ﬁ%@&l‘@@m%@‘?ﬁgénﬂgal
f or t he manufacture of a di canent for

“tﬁﬂrélgﬂ% rf%?’fcleo‘}?%‘fdre{‘?yaﬁ?g’éﬁx PGBy m§mélsféﬁ§m@@w5°h’zophfema and
v 8§dFoniel axations, for the treatnment of GERD, for

IIthge reventlon of reflux for the treatnent
CHidelatss o qmeapdspl fesmuladian dafined hersinbefore, 66r use in

tle@ti)eNOb ftpash refale@dd HEMinOfinfd g
agﬁggqenéﬁtrgfefalluréntgﬁknygggg A@?ﬁ%?ﬁﬂ a@ﬁnhg&ﬂ?msud‘

IEHIoPE Aies. arthuiés and sheymatpid disgrsem b valzaed pdunmgpst operative
phiRral bain lasdo@htell I§th various conditions including angina, renal or biliary colic,

menstruation, migraine and gout.
The invention relates to compounds of formula I as defined hereinbefore, for use in
treatment of stroke, head trauma, anoxic and ischemic injuries, hypoglycemia,

cardiovascular diseases and epilepsy.

The present invention relates also to the use of a compound of formula I as defined
hereinbefore, in the manufacture of a medicament for the treatment of mGluR Group I

receptor-mediated disorders and any disorder listed above.
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manuf acture of a nedi canent for the treatnent or
prevention of functional gastrointestinal 10

di sorders, such as functional dyspepsia (FD). Yet

anot her aspect of the invention is the use of a
conmpound according to fornula | for the manufacture of
a nedi cament for the treatnentysor prevention of
irritable bowel syndrone (IBS), such as constipation

[WRdeFofigizht d B inddRioh R8ae L G BPQEOI’L&%@%&CCfédI% to formula I

al ternating bowel novenent predom nant
fllﬂlfhlﬂﬁ@i’m’é§if§cﬂa5t6ﬂntﬁﬁﬁ@ah dispeders.on is the use of a
@Qﬁﬂﬁyélﬂb&&ﬁ&{t@!fﬂg ik RnfiH Bl 1d thE QLe cgﬂ {Eryc{ accor#lrng to
of a_ nedicanment for tﬁe treatment or pr oV
é?fé%’ilac L, fog e maprudactye pid medichmenbivd ihelldnbl,txoasf wmislentlower
%5&%5?%%£E§E§E&1Qa %s‘rjgg l?r%ahtlénggtlb&ldi%fag 3l thee)lgge\e/gn fo\r{%f reflux,
Eoript resim e mesusgi wben, Arethentd et reatfivant oﬁl\aemgmemea{nsam of

m\ﬂlgg‘% aﬂd?&jttﬁeoﬁarﬁf f)x%cfﬁ ggnt of,. 73 uRS- medi at ed

di sorders an Umt?l s'tVed above, in a
pefurtbertaspagf ¢fhé mgexftmm thenseatf al’cbmbmm‘d ac&ﬂthdg eofoekhiila O for the
I er ing to t h at.i.en
e COPU AR AP S o e RS o st

Hisprlersbetbrefudetidnabdy; spéﬁbﬁ (FDs & ot A@pthek eijaeétQif tHeNBvention is the use
eat nent of ticul ar

C reventiv
GRELARRING Bl b S AL ! S Bl himent 2B Bismenyote
trhzémhntsir ptaveatoachf lerxteelerbmuxeesyaﬂroaﬁr(rgs)§§dcafas Sdhstightgn t he

he ill ness be eated. I n_the context

g%i?’ﬁe pr eée(?}lfi ”léeﬁepéefcg , or tah%mfté‘i&ﬁo“teh’@lohwm Bi§elominant
IBS.eat nent" incl udes pr eventi on or prophyl axis,
‘LT{ gs thetr%ﬁ\ %eem c indications to the contrar¥.

EPHRESt Gne PPEUT e 4R gompHRH gpuding ki fogmula I for the
shofhdubef e ardicamest fal(lﬁ@ﬁéﬂtlﬂg{t)ér pleleritidh Sf obesity and obesity related
ooﬁ% ificati urgl ess Cﬁlt ot heywi se, the term
“A {%?Q%ﬁ‘F %‘F a%ﬁaa ing ﬁ?ﬁ'q@. BFdersdyanhibition 9 excepsrpdoprhiatake and

the adsuliyig aBasitiRAD SomplRblidnY aQbeisRIRleal@ly, bl ocks the
{réansductl on pathway |eading to the production of a

ﬁ&e{g@n B&;o lpfpé(xqep 8 g}?&']od otreatiantiof mluyd-sseisted disorders and any
disbreesisedabet, Bf e whtSaife AN, 30 %t FQUH stalcp(%némgn which

di sease associated with metabot ropi ¢ gl ut amat
TR E R g ierng {p, the palisptaniiligetivglamoyat g Cadmpmdcnf ferowla I, as
hdr@hbeftiE Qefifkdt her apeuti ¢ nedi ci ne, the conpounds of
formula I, salts, solvates or solvated salts thereof,

are al so useful as pharmacol ogical tools in the

@@/@359 Rﬁﬁﬂed RP¢he tﬁe%%{}q%@ p§§le 0k t?eath] {' ! ra?ru?au? d Cdtlsgrdef

Vi vo test systens e eva uati on O
wol hegefisily b sarpfd depindiRgraal the et metddy theyoute of adadniatraioy

SRS RYSRBITAL Beipd Ry, 1 20D1 LS. monkeys. rats

m ce search for new therapeutics
agents

In the context of the present specification, the term "therapy" and “treatment” includes
prevention or prophylaxis, unless there are specific indications to the contrary. The terms

"therapeutic" and "therapeutically" should be construed accordingly.

In this specification, unless stated otherwise, the term “antagonist” and “inhibitor” shall
mean a compound that by any means, partly or completely, blocks the transduction

pathway leading to the production of a response by the ligand.
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Met hods of Preparation Anot her aspect of the present
i nvention provi des processes for preparing conpounds
of is formula |, or salts, solvates or solvated salts
thereof. Processes for the preparation of the
conmpounds in the present invention are described
herei n. Throughout the followogg description of such
processes it is to be understood that, where
appropriate, suitable protecting groups will be added
to, and subsequently renoved from the various
Thedermaiisorderd ublatserardditareise, meaas amnweditiohand distdse bociated
skilled in the art of
%@g&%ﬁ%ﬁsgﬁﬁﬁgéﬁgg‘%&ﬁ@%%“ggha| procedures for using
such protecting groups as well as exanples of

§ otecting groups are descri bed, for exanpl e,
&H Ni%l lggt ive Groups in Organic Synt heS| s", T.W
Cieen P.G M Vﬂts VVIey I nt ersci ence, hbm;Ybrk

d t ood t
3383l 5530 5 008! LA B oProredapapivcs
(glsoiupted)salts t}tesetof tatreaido yfut lephaasdcohgitaptobRtin e deadlogagent and

R KA S LA R TR T
lhlhbltqﬂisﬂmﬁhél ﬁe}&pﬁ aofivityr laﬂbﬂaﬁﬂitd]‘ﬁhmmlsi stich ad9atse doBNaybiky
ot her functlonalltles

|nheren canpat i bj
RO S R AbpaLe & ylpiSigy tEFAPq T LS
condltlons or reagents enployed in the

o) tion. Such inherent inconpatibilities, and
@Qa %‘rﬂc}%”t’ﬂﬂ{?‘ént t hem by carrying out appropriate
transformati ons and synthetic steps in a suitable
st 2spae ohihelPrasentivvetipny prorides BFoessts @5 renaripg eompounds of

f§x|fﬂdlzl ?gr Lallts, SBR a@E br s%ﬁva?erdggl@ eréélfnﬁkg?és?s foﬁfn@%pe{ggx%tlgxg of the

transformations are gi ven bel ow, an
cumdemsmudﬁephamthWaﬂdmsma@heﬂxdﬂmmnsfornat|ons are not

imted. o t.o the .gener ups or. sybstituents for
VSO T e AT BT O BT Boea A Bl Ferdirstond that, where

Ao BH A0 GERa b o S Jrplds QRS bO Qd&ﬁ RS land WidsaRleRtly removed from,
transformati ons are given in "' Conprehensive gani c

ther nioppieAsiantosns intepnadidtesdn & onanfantioat M@lth bé re@ld))upnderstood by one

C .Lar
SFERE Bk PEoralie St Cebveri b e bR Birvims Sfmunapipaine
gi@ms bi WElS asexem@Rs 6f sdilt@bie Ipfbtécﬁﬁ BRaksSare HeRfigal) eﬁample in
ghemstry, for exanp " Advanced Crganlc Chem stry",
Rireshve Blitoeid OREeE Sunbess' 1. (M:Ggro9n, BrC-M:. O gjanW dey-Iterscience,

NI B&S{1959), FH %ﬁb to"télé%éégélt&kd that ot éa%gl tmg t%gifogg L%gc{‘bgsbrf or

purification nt ernmedi at es an
submﬂnwdenfomnoﬁxmrph;eor ssbstaeghby dreicabwenipelitiphesmebe conducted

h t { at | at e, )
cha0y JEUBRTREAY O, Pt ) Dy O RO PR i Frghpadussyin
vadH dle Fbs@ﬁéle‘% Sé(cgfrt?aﬁgﬂoﬁﬂatmm l‘ﬁhnté’& ddiy BeinheRg 1h&’omepat1b111tv of

under st ood by the one skil in the art.
Oéi@r ﬁmcmr@hsesaarrmdtbs’tthet melmhsle atrtuatgtagumsthap@dasms nr reaoenw

e,m 'io tl‘;ll‘pg ‘fﬁ}ng rgrégch(.je | Qetﬂ?cogx}é)%lglpg?sui%d \Vg}ﬁeﬁ) F1rcumvent

thﬁi‘xﬁﬁy cdﬂ%r@&ﬁxt appropriate transformations and synthetic steps in a suitable order,
will be readily understood to the one skilled in the art of organic synthesis. Examples of
transformations are given below, and it is to be understood that the described

transformations are not limited only to the generic groups or substituents for which the
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ot herwi se specified, a tenperature between 16 and 25
C. The term"reflux" shall nean, unless otherw se
stated, in reference to an enployed solvent using a
tenperature at or above the boiling point of named
solvent. 15 Methods of Preparation of Conpounds of
Formula | The non-limting symyhetic paths given
bel ow, are useful for further preparation of 20
i nternmedi ates and of conpounds of formula I. O her
§9@ﬁﬁtfmgommeaﬂp8ﬁm 8dferancdshed dprcgpiimabh othepfuitable
s_of Fornu e either rcially

av al &%ﬁ%nsc? AR\ lBeBOIBP@bEH‘F’é’a O\F?"é“‘hﬁ‘? eranagteasT fiuds ta
Fhectiohd] @radpPrepardon SO URLSK 0T HE %HHHh@rsVIn@f(%@) aRaLetkes
P%4 ugh condensati on between aldehydes of formula i1,

Etsreciathig awﬁbbéwa@lwe @qssrda@éllrl sxthodlds, of wigahic

dr, u .

s RS UL RS GPAST Qlebic ARED? Mirgn 441 b Moorpypin
eboaRpire’ @ﬁgarh‘a&yzﬂtbesst’ FSaurich, McOMEv Bit11, (Thod). kpdchhiedsTor @krifidation

O RN G A P
Sirbinh@blayhy @{d&lmzﬁméﬁﬁﬁépl% ;fe&fymﬂ'l@an\éh Mﬁlaﬁﬁl L RN iquia

fromthe 30 reaction of aryl hydrazine 1v
ol GEfyiduis esfraction,rmflich will, be[re]adllwladderiﬂb@rhy]ﬁe@ne &3led6Bthe art.

Ch
e R, S\Ghtiy 3o GBS S S mym R e ogstaperadsfged
d’.lifereihﬂﬁlll" 6 @c]rrnZ@oonzPsferriﬂZxMttN 3md @alﬁbwﬂfﬂ e shthieBshdd mé‘inﬁlunless

L tq COOH, Y H, HIN NCII
Qt ervlsigl sppm e\sl 111 emperature between 16 and 25 °C.

The term “reflux” shall mean, unless otherwise stated, in reference to an employed solvent

using a temperature at or above the boiling point of named solvent.

Methods of Preparation of Compounds of Formula I

The non-limiting synthetic paths given below, are useful for further preparation of
intermediates and of compounds of formula I. Other starting materials used in the
preparation of compounds of Formula I are either commercially available or can be

prepared via methods described in the literature.

Compounds of formula v are prepared through condensation between aldehydes of formula
ii, for example cinnamaldehyde or glyoxalic acid, with arylsulphonylhydrazines iii, such as
4-toluensulfonylhydrazine, in a suitable solvent, for example methanol, ethanol, DMF or
dialkylethers, at a temperature between 0 to 100 °C, alternatively without solvent under
microwave irradiation. Similarly, arylhydrazones of formula vi may be formed from the
reaction of arylhydrazine iv, with aldehydes of formula ii. [J. Med. Chem.1980, 23, 631-
634; Monatshefte fuer Chemie 2001, 403-406; J.Med.Chem. 2000, 43, 953 —970; J. Med
Chem. 1978, 21, 1254-60]
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Schene 1 Diazoniumsalts of fornmula viii are avail able
froma suitably substituted aryl or heteroaryl 5

am ne of fornmula vii using well known nethods, via

di azoti zation using a nitrite source such as sodi um
nitrite or isoanyl nitrite in the presence of a
suitabl e acid source such as ogydrochloric acid or
tetrafl uoroboric acid in a solvent such as water at a
tenperature betwgen -10 to O C. In the case where a
| ess sol ubl e eguntiel, ion X- is enp|oyed, such as
tetrafl uoroborail, 4 he di az nl*p1s t thus formed may
be coll ected by precipitati Zand” 10" used in
subsequent reactj ons under noh- afueous condlélg S
Soldbé;odiazoniun1salts formed Vsing ot hér a0|§ '

sourc may be preckpitated by the addition o
sui tabl e reag ;ig
i

h as tetrafl uggsboric ac '
sodi ym t et r aff Uy obor at e [Angew Int. Ed. Engl
2004, 43, 897-900]. 15 Tetr& eﬁ 0 ormula ix
wherein Gis an _ electron MAthmraMAng group, such as an
ol ef i n, carbonj or aryl group, \yray be prepared by
1,3-dipo|ar cycloaddition of a diazoniumsalt onto an
aryl sul fonyl hydrazone f@&chamwed by elinmination of the

arylsulfinic acid to generate the tetrazole ring, in
protic solvents such as water and al cohol or m xtures

DiRnRR salth Bf BARIE viiPdRE Hdilabls GoMeNdustably libsafutdalydryIhr hieteroaryl
or m xtures of these solvents with protic solvents

ausxmoftf@mm yevrdreavell kpevgpetherdsi viadigaptizatipmusipgp efEgpource

qul_c Séo uﬁ nl%age %%Zl%]yl ni xﬁ kmh Rf(e@n\/? Pk %ullth% §01g sourcé\guch as

hYdroSelbgemi@oAttrafketabazobeis ind scﬂ'mnmlich a$ watenyt aabmperbtare
bre)trweere):r? ' 1e(§:l tofOr %mlg I‘?hee craSGCav(\:'ﬁelrg Q le(gg so?u lea g(}/uln{y 90&18}%(3? gmgloyed such as
tetrafluoroborate, the diazonium salt thus formed may be collected by precipitation and
used in subsequent reactions under non-aqueous conditions. Soluble diazonium salts
formed using other acid sources may be precipitated by the addition of a suitable reagent

such as tetrafluoroboric acid or sodium tetrafluoroborate [Angew. Chem. Int. Ed. Engl.

2004, 43, 897-900].

Tetrazoles of formula ix wherein G is an electron withdrawing group, such as an olefin,
carbonyl or aryl group, may be prepared by 1,3-dipolar cycloaddition of a diazonium salt
onto an aryl sulfonyl hydrazone followed by elimination of the arylsulfinic acid to generate
the tetrazole ring, in protic solvents such as water and alcohol or mixtures thereof, in basic
aprotic solvents such as pyridine, or mixtures of these solvents with protic solvents used to

generate the diazonium salt. {J.Med.Chem. 2000, 43, 953 — 970]

R")
R R m Ne_-G
@, —"®, Ry
NH « X a N=
\\\

vii viii

Dzx
\
z

Scheme 2
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formula vi with an aryl azide of formula xi, in a

sui tabl e sol vent such as ethanol or 5 pyridine. [J.

Med Chem 1978, 21, 1254-60] Aryl azides of formula xi

may be formed wusing sodium azide with an aryl

di azoniumsalt of fornmula x, which may in turn be

prepared as described above frmgm an aryl am ne, for

exanple aniline or 2,4,6- tribronoaniline. The aryl

azi de may be considered as a nitrogen transfer reagent

since cycloaddition onto the hydrazone is followed by

elimnation to regenerate the aryl amne 0 precursor

to diazoniumsalt x. X (R-)mN N~G A -NN A -N=N=N ~a

Tetd}sl@cb\i& dfformuta iNeyHIN'be pepXled ffohXhe MactBoieTmg ad/lhydrazone of
ally, Gis a group which ng oned as a

fﬁF‘%‘éEPé\th pparykpgidg of f@mekdm)%aﬁ’ﬁ?a@?fol ! SURh eoGhes

RidiRr R4 Ehers. ul@bs aa, WB4OdOTfAr511 Dot Bf i%%walx@ nfAG bd 8fned

acid derivative. is"an"aryl olefinic conpound

wingfsodinul agideiwith adelrylvl@dorhmn selx afnfotneuld Kowlmch ma}' in turn be

C|nn Ideh where R3 is H, he oI an be
PR S EaoleBhf iRyt for SrBir iy 2.6
tglbfo%‘ctahi‘ﬁné NTiR 2N&7 AR tnahbecEFTlcttdling nﬁrd‘g@@ﬁ@tﬁfer&&l&%@nt&&xce
ozone or via the diol using a dihydroxyl ation reagent

@ek@hd@goro@m by drzasriiviellowed wianipgrios (ihKegrrase the aryl amine
ggmggydl(;g%aéﬂag reagent such as lead (1V) acetate.
Wﬁ it u “Ci '

en a su i nnamal dehyde is eppl oyed the

reaction td& produce conRounds of fornﬁ amKig) aq%heas
a- n1ethyF®Ennam§Ldehyde whel ei n is me N a

ketone woul d resdlt fromthe €k ge of the olN&f'i n.
[J. Med. Chem 2000, 43, ,953 - 970; "Adv. Synth., Catal.
2002, 344, 421-433; "Oxidations iw Organic Chemstry",
M Hudl i cky, ACS Monogr aph 86,ﬁ(1990)] 25 Al dehydes
of formula xiii wherein RZIED H’ may he reduced to
primary al cohols of formula xv wherein R3 and R4 are

H, using well known reducing agents such as sodi,um g
Tmmllurﬁi lmgrghwhucu a2y bp emplowtd/asrit preayeser psthprsy ﬁ%r@QR )p moiety

88’\1?8‘5}%/':5 Oggﬁl& e\rlﬁgéstjareneo efly 4orwgr%o‘ggm ﬁcﬁ or agld der%atwe When
G% aestyf dlemied shefoyaest fofmaPxii ferived far walﬂple\/frém attdbmhldehyde

gggtﬁ\ggﬁ—? tgg olgfnm grro%g ga(.)nnlfet c?flalwltdcto rp?(?v?deenatn alcge%;deeg(f fgrpnlm a xiil
directly in a one-pot process using a reagent such as ozone or via the diol using a
dihydroxylation reagent such as osmium tetroxide followed by subsequent cleavage using
areagent such as lead (IV) acetate. When a substituted cinnamaldehyde is employed the
reaction to produce compounds of formula xii, such as a-methylcinnamaldehyde wherein
R’ is methyl, a ketone would result from the cleavage of the olefin. [J.Med.Chem. 2000,
43,953 — 970; Adv. Synth. Catal. 2002, 344, 421-433; “Oxidations in Organic Chemistry”,

M. Hudlicky, ACS Monograph 186, (1990)]

Aldehydes of formula xiii wherein R’ is H may be reduced to primary alcohols of formula
xv wherein R* and R* are H, using well known reducing agents such as sodium or lithium
borohydride, in a solvent such as methanol, THF or DMF at temperatures between 0 — 80

°C. Secondary alcohols wherein R? is not H may also be formed from aldehydes of
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reagents RAMgX, in a solvent such as THE at
tenperatures between -78 Cto 80 C, and are typically
performed between 0 C and roomtenperature. Simlarly,
ketones of formula xiii, wherein R3 is not H nmay be
enpl oyed to form secondary or tertiary al cohols of s
formul a xv by reduction or addjpti on of an
organonetal lic reagent. Prinmary al cohols of formula
xv, wherein R3 and R4 are H, are also available from
foeannaiindia a6ditiboreattloas af an orgdmpmeatlisatigont, & exanple Grignard

BB e A e SUTCADEE A Ry el R i S e
ax%tt\ ﬂ1@ﬂ9%ﬁ%Hﬁeﬁ%ehﬁeﬁ bec haD@Rmatmp&tature? (Suﬁilarl‘.Kkttom&f 6frmula

formul a xiii are obt ai ned by treatnent of carbci 3(1 {
XBig wder@gltfé ris nofi H, hna;v[bg emloap@)po(fgfm sRcandasy pigartiary alcohols of
f({]rgl% glarlF ct18rrn, ol aodggllon ok ?r?org 0&1%%?@(,“}&;%-53“@%&%9 aRbEHIGE
fokdath \6«0»\ hdre M. 60 Bare 1993 alaﬁavaﬂzﬁﬂcﬁfr@ﬁ88mp@ald_s ofjfformula xiv,
Chem 1995, 73, 885-895] Ra (Rte N\ \ Lor I% N ..
bNre@uN.lcN ofiapid or xgter depvativeysing Fq)dupngagen‘fﬁ sutf\l'll as lithipm owhy iirlde
if buitaDleNoPh s %}l NTHE KON aVied eraﬂ:@es%@hﬁ%ﬁ of 20— 80 °C.
rli%]anttl oner| cafl pure or enric roducts as
KaepicoRidriuia snmmtaﬁaeqtmtraasnm ob¢artztwh9@md eiess yth ghe

defined i for I r e .abt ai ned o
apRICHTate F%ﬂowuc }rﬁ %1 glas geall‘laé cage ié}é%g %& %rdm to standard
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Scheme 4

Enantiomerically pure or enriched products, as depicted in scheme 4a (R is Me or Et; X3
and X* as defined in formula I) are obtained by kinetic resolution of racemic or scalemic
secondary alcohols using enzyme-catalyzed acetylation with for example polymer bound
Candida Antarctica Lipase Novozyme 435®), or other esterases, for example Candida
rugosa or Pseudomonas fluorescens, in organic solvents such as toluene, tert-butyl methyl
ether, tert-butanol or DCM at temperatures from 0 to 90 °C, using acetylating reagents
such as vinyl acetate, other substituted alkyl acetates, pentafluorophenyl acetate or nitro- or

halophenyl acetates, which yields the enriched (R)-acetate and the enriched (S)-alcohol.
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25 hal ophenyl acetates, which yields the enriched
(R)-acetate and the enriched (S)-alcohol. 31 The
(R)-acetate may be hydrolyzed to the correspondi ng

al cohol by e.g. lithiumhydroxide in mxtures of THE
and water or by any other nmethods as described herein
below, to yield the opposite @nantionerically
enriched or pure al cohol. (R )n1off (Rm H';

5 Q3 ROl e P Topi il 5 i
@mzxtm\eRGf THEMd ‘(VR}r @& hvarahy omexrmetﬁocScab doerilad Wireiatvelosy, af yield

m converted b ndard nethods to
tflecg oun gant n%éncaﬁhlemmhedormg% I&qLG is a | eaving

(grOUo oynds of fqhqula XVI mhergln G (®) @ hallde
or y t he use o? suc
tr| \ SphRine in co n |Gm h I|d€i2>xs

source as iodine, N—bronﬁsuc0|n|n1de or

ANT- chl orosucci nimi de, or alternatively by 10 (S)mmMmmer
treatnent with tribronophosphi ne;or thionyl chloride.

The al cohol npiety in conmpounds |of formula xv nay

al so be transformed to | eaving gfoups LG sugd) as H OH
nmesyl ates or tosylates by enploying the approp .teN 3
sul fonyl halide or sulfonyl anhydride in e

of a non-nucl eophilic base to obtain the N= N
correspondi ng sul fonates. Chlorides or sulfonategﬂ_ D tiomer
be converted to the coer§§@PQLQg bromi des or iodi’des

by treatnment with brom de salts, for 15 exanple LiBr

@%o%%if gﬁnﬁ@' %S_rf:xays%cégngesrteldibly 'staxl}'(;%n[l\' m@ﬁxodg Bc; c)ornplp%urll\gs of formula

xvi wherein LG is a leaving group. Compounds of formula xvi wherein LG is a halide are

formed by the use of reagents such as triphenylphosphine in combination with a halide
source such as iodine, N-bromosuccinimide or N-chlorosuccinimide, or alternatively by
treatment with tribromophosphine or thionyl chloride. The alcohol moiety in compounds
of formula xv may also be transformed to leaving groups LG such as mesylates or tosylates
by employing the appropriate sulfonyl halide or sulfony! anhydride in the presence of a
non-nucleophilic base to obtain the corresponding sulfonates. Chlorides or sulfonates can
be converted to the corresponding bromides or iodides by treatment with bromide salts, for

example LiBr, or iodide salts, such as Lil.

R .

R 1
R R (R, R
Oy o — Oy
\ N\
N:.N

N=N
XV XVi

Schems 5

Amine intermediates of formula xvii may be formed using compounds of formula xvi
wherein LG represents a leaving group, by displacement of said leaving group using a
primary amine, NH,R? or source of ammonia when R’ is H, or may be formed using the

corresponding carbonyl compounds of formula xiii via reductive amination using an
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N=N N=N xv xvi Schenme 5 20 Am ne internedi ates of
formula xvii may be forned using conpounds of formnula
Xvi wherein LG represents a | eaving group, by

di spl acenent of said | eaving group using a C) C,
primary am ne, NH2R3 or source of anmmonia when R3 is
H, or may be fornmed using thesgorrespondi ng carbonyl
compounds of fornula xiii via reductive am nation

using an 32 amne, NH2R3, in the presence of a

asming, ABLR rin kg nr@dm;lonﬁg sa@éh{m@nhuca@ e BHIENaONaBH;CN or

ui t abl nt suc hanol
SRR T P R T S T
N: N N xvi (RNH &VﬁE&‘NXVH N O\N N X|||Schene
6 5 Con‘poun@ N L8 XXM _containing the
di hydro[ 1, 2, 4 |a\§9rﬂe 3-thione ring may be rprepared
by initial Nacylation of a 4-al I@Imse,m carbazi de

of fornula xix, Using any suitable HnatTing 'dgent  of
formula xviii in a suitable solvent, for NeRanmpt'e

pyridine Db, i«a DCM THF, or _acetonitrile at a
tenperature f 400 A pre- f or ned acyl ating
agent such as g halide nay be enpl oyed, or an
acid may be activated in situ by the treatnent with
standard activatixg reagents such as DCC, DI C, EDCl or

HBTU, with or w thout thﬁégres gnce of co-reagents
such as HOBt or DMAP. For of the acyclic

Compounds of formula xxiii containing the dihydro[1,2,4]triazole-3-thione ring may be
prepared by initial N-acylation of a 4-alkylthiosemicarbazide of formula xix, using any
suitable acylating agent of formula xviii in a suitable solvent, for example pyridine DMF,
DCM, THF, or acetonitrile at a temperature from —20 to 100 °C. A pre-formed acylating
agent such as an acid halide may be employed, or an acid may be activated in situ by the
treatment with standard activating reagents such as DCC, DIC, EDCI or HBTU, with or
without the presence of co-reagents such as HOBt or DMAP. Formation of the acyclic
intermediate xxii is followed by alkaline ring closure either spontaneously under the
conditions of the acylation, or by heating at 50 to 150 °C in pyridine or in aqueous solvents
in the presence of a base, such as NaOH, NaHCO; or Na,COs, with or without co-solvents
such as dioxane, THF, MeOH, EtOH or DMF. The acyclic intermediate of formula xxii
can also be formed by treatment of an acyl hydrazide of formula xx with a suitable
1sothiocyanate of formula xxi in a suitable solvent, for example 2-propanol, DCM, THF or

the like at temperatures in the range of —20 to 120 °C.
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internediate xxii is followed by alkaline ring closure
ei ther spontaneously under the 15 conditions of the
acyl ation, or by heating at 50 to 150 C in pyridine or
i n aqueous solvents in the presence of a base, such
as NaOH, NaHCO3 or Na2CO3i with or w thout co-solvents
such as dioxane, THF, MeOH, EtgH or DMF. The acyclic
internmediate of forrmula xxii can also be fornmed by
treatment of an acy hydrazide of fornmula xx with a
sui tabl e |sotthprname of formula xxi in a suitable
sol vent, fop exanﬁIeHZ propanol, DCM THE or 20 the

l'i ke at teqﬁgrgturég in the range of-20 to 120 C. 33

SRNEL2 GHR 1 1 XIX\NLGR XVIIl R R2 ft2 ftz N
N S N-NH NwiiH H HZN | R? NCS )ail Xxiigk NR XX
H xx Schene 7 s Conpounds of rRkor %)xxiii e
converted to compounds of for Vﬁgﬁiv—by*rmj

al kyl ation of the sul phur at rp—NﬁormlntSé/ﬁBdlates
of fornula xxiv using prinmary alkyl halides such as
Mel and Bl (al kylRTNCSMe sthd” Et xaiiespect i vel y)*in McOH,
Et OH, THE ‘n-aceqt onexdr the like at -30 to 100 C,

fol | owed by*OX|d ion of internmediates xxiv using for
exanpl e KMiC¥ in m xtures of water and acetic acid, or
MCPBA in DCM at -20 to 1%&1n%p7c: or by using any

ot her suitable oxidant. R 2 R2 RZRz Rz N

Compounds of formula xxiii may be converted to compounds of formula xxv by initial
alkylation of the sulphur atom to form intermediates of formula xxiv using primary alkyl
halides such as Mel and Etl (alkyl is Me and Et respectively) in MeOH, EtOH, THF,
acetone or the like at =30 to 100 °C, followed by oxidation of intermediates xxiv using for
example KMnO; in mixtures of water and acetic acid, or MCPBA in DCM, at —20 to 120

°C, or by using any other suitable oxidant.

N R R
N — /““< — N
alkyi alkyl~_ ~ _N
S%N/N S/\\N/N //S\ N/
o) \
H o
xxiii XXiv XXV
Scheme 8

3-Amino[1,2,4]triazole compounds of formula xxix, wherein the R¥ and R* groups are
equivalent to R?and R?in compounds of formula I wherein Q is a monocyclic triazole ring
or may together form a ring leading to compounds of formula I wherein the Q groupisa
bicyclic system containing a fused triazolo ring, may be obtained by treating isothioureas
of formula xxvi with either an acyl hydrazide of formula xxvii or in a stepwise manner by
treatment with hydrazine followed by an acylating agent of formula xviii. The
intermediates of formula xxviii may form a triazole ring by heating at 50 to 200 °C ina

suitable solvent such as pyridine or DMF. Due to the possibility for cyclization of both
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wherein Qis a nonocyclic triazole ring or my

together forma ring |eading t33 conpounds of fornmula I
wherein the Qgroup is a bicyclic systemcontaining a
fused triazolo ring, may be obtai ned by treating
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Scheme 9
The reaction of isothioureas of formula xxvi, in which the S-alky! (for example S-Me or S-
Et) moiety acts as a leaving group upon treatment with hydrazine or acyl hydrazide
nucleophile, may be carried out in solvents such as pyridine, methanol, ethanol, 2-
propanol, THF or the like at temperatures between —20 to 180 °C. In the two-step process,
the acylation may be carried out in suitable solvent such as THF, pyridine or DMF at -20 to
100 °C. As described above, the leaving group LG in acylating agent xviii may include
chloro or any other suitable leaving group such as that generated by in situ treatment of the
corresponding acid with standard activating reagents. Isothioureas of formula xxvi may be
obtained by S-alkylation of the corresponding thioureas with an alkyl halide, for example
Mel or Et], in a suitable solvent such as acetone, EtOH, THF, DCM or the like at
temperatures between —100 to 100 °C.

Carbon-substituted triazoles of formula xxxiii may be prepared in a similar manner by
employing an amide of formula xxx. The amide group may be activated using a reagent
such as POCl; or Me;OBF, to generate compounds of formula xxxi such as chloroimidates
(LG=CI) or methoxyimidates (LG=OMe). Similar to isothioureas of formula xxvi above,
compounds of formula xxxi may react with an acyl hydrazide or hydrazine followed by an
acylating agent to generate intermediate xxxii, which may be closed to the triazole

spontaneously or by heating. Fused [1,2,4]triazoles wherein the R® and R* groups together
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fppmaldehyde. The resulting alcohols of formula xxxv may be O‘(ldlZCd to provide
aldehydes or ketones of formula xxxvi using oxidation procedures well known to the one
skilled in the art, such as the employment of MnO, as oxidant, or by Swern oxidation.
Alternatively, compounds of formula xxxvii wherein leaving group such as a halide may

be prepared from compounds of formula xxxv as described above for alcohols of formula

XV,
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Compounds of fornmula xxiii nmay be converted to
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compounds of formula xxxviii, since such amines may be employed as nucleophiles in
reactions with many types of electrophiles, such as alkyl halides, acid chlorides or
anhydrides, chloroformates, carbamoyl chlorides, sulfonyl chlorides, isocyanates,
isothiocyanates and the like. Compounds of formula xxxviii may also be obtained from
carbonyl compounds of formula xiii using reductive amination conditions as described
above for formation of compounds of formula xvii.

e |

r\,N c R

(R)ri:;L,N§/J\§f;§__#
N (R%
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@ 7/& XXXVili

N’N

Xiii

Scheme 12

When Q in formula I is a cyclic diamine such as piperazine and R3 is aryl or heteroaryl,
the required nucleophilic reagents (W=H or protecting group) may be prepared by coupling
to an aryl halide with the cyclic diamine nucleophile, as shown in Scheme 12a. When the

arvl group contains an activating group such as the presence of an adjacent N such as in 2-
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is a cyclic diamne such @g.pLhefazine and R3 is aryl
or heteroaryl, 25 the required nucl eophilic reagents

D T R P e 7 SR AR B i
agynsmMoty VimaSodoerpetitl@ aneth eDnet dneh method wherein the Q ring is a
monocyclic bis amine such as piperazine involves ring construction by displacement of
two leaving groups from a compound such as that shown in formula xxxix [Bioorg. Med.
Chem. Lett. 2002, 12,791 - 794; Bioorg. Med. Chem. Lett. 2002, 12, 3195 - 3198;

Synthesis 1990, 10, 925-930; J. Org. Chem. 1990, 55, 1684-1687].
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Scheme 13

Compounds of formula xvii containing a secondary amine are ideally suited for
construction of 3-amino-[1,2,4]triazoles asymmetrically substituted on the 3-amino
substituent and the 4-N of the triazole ring. Amines of formula xvii may be converted to a
wide variety of thioureas of formula xxxxi by reaction with a suitable isothiocyanate in a

suitable solvent such as methanol, ethanol and the like, at a temperature between room
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aryl group contains an activating group such as the
presence of an adjacent N such as in 2 37 pyridine

(X=N, other=CR), 2-pyrimdine (X=X =N or X=X3=N) or
2-pyrazine (X=X4=N), the reaction is facilitated and

may occur under heating w thout additional catalyst.
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Compounds of formula xxxxii (wherein X* as drawn in formula I is NR? ) may also be
prepared by displacement of the leaving group from compounds of formula xvi using a
suitable 3-amino[1,2,4]triazole of formula xxix, including those monocyclic triazoles
wherein RY groups become R* and R? and those fused triazoles wherein both R* groups
together form a ring, with a strong base such as sodium hydride, in a solvent such as DMF
at temperatures between room temperature to 100 °C, and are typically performed between

60 — 80 °C.

3

R
R ®Y,, \
oL O % >~R
\NﬁN \>‘* 2 N R
N/
. 'X
XVi R R" XXXXii
XXiX
Scheme 13

Similarly, compounds of formula xxxxiii (wherein X? as drawn in formula I is S) may also
be prepared by displacement of the leaving group in compounds of formula xvi using a
suitable nucleophile such as the dihydro-[1,2,4]triazole-3-thiones which react through their

tautomeric [1,2,4]triazole-3-thiol form in the presence of a base such as potassium
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FEStHI Gur ea, fol | pwed by reaction with gn;acyly

hydr azirhg_and cycl| zation to twg =-¥noNtW' zg¥e>a&2mas
descri be)@%@mm Xunl Nt hi nce” t e
required (RIm@=CR3R4 graup-#rom sfornmNa | isf

al ready contained in the amine and the anjge is
secondary, th&'triazole .gyclization has only one
option to react through the NTR2 noiety form ng
conpounds of fornul a xxxXdhEmake not the isoneric
triazole. R 4 R R+HN + N3 (R., R(R,N(R)mRR
N RL NN R N .NRz NNRNNXvii xxxxi )xxxi
Scherme 14 i 0 Conpounds of formula xxxxii (wherein X2

as drawn in formula I is NIR3) may.,al so be repar.e 4
Goynngiuags| of Sumnke XEFxt e et (W YR %‘3 B ?ﬁaBﬂw“& 8‘%%%‘8??%%8%?1‘ )
h LI ! b%lﬁfééiareld.%.;’ A&phhc rﬁé(‘#t bARL RadnadBoplin dondpokhdd 61 femaliexvi

oF For XXI X, PRl U I'ng those nonocyclic triazoles
draddibiet ®ithe dxbogyloupistytie canpouRds efiformra siiidsiigaswitihis ebon
triazol es wherein both Rx groups 0 BRA_A_(R.,
G oErh 5 B O S TR e i R R

SIRME M 159Ul 3SntRAXInG spéiestsedHRL NabLIMEBr. bBtchesnarrappmmay be
tenperature to 100 C, and are typically perforned . .
dvetraiea by dgootongon@hes Q iRaIntoRtatze Spid cagpanionysugh as when Q is

al?lcarcg\lma’\tllcl hhcllélrolélycllc\%u’l\clthls}“t\ll'fazbllé @Ng:ailhlo@gr IE})ase:, such as n-butyllithium or
tert-butyllithium, or from a insertion of a metal into a carbon-halogen bond such as occurs
when a Grignard reagent is created from a compound of formula xvi (LG=Br). Carbanions
may be generated and used in ethereal solvents such as THF and diethyl ether alone or as
mixtures with alkanes such as pentane or hexane, at temperatures ranging from —78°C to
80 °C, and are typically initiated at —78 °C and gradually allowed to warm to room
temperature after addition of the compound of formula xvi. The reaction of a carbanion
with a benzylic mesylate or halide leaving group may be facilitated by addition of a copper
salt to generate an organocuprate, whereas a Grignard reagent favors 1,2-addition to a
carbonyl even when other options are possible. Similarly alcohols of formula xxxxix may
be prepared by the addition of a Grignard reagent of formula xxxxvii, available from
compounds of formula xvi (LG=Br), to a carbonyl compound of formula xxxxviii, which

for example is equivalent to compounds of formula xxxvi when Q is a triazole.
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xvi R R xxxxii xxix 20 Schene 15 Sim larly, conpounds
of formula xxxxiii (wherein X2 as drawn in fornula I
is S) may also be prepared by displacenent of the

| eavi ng group in conpounds of formula xvi using a 25
sui t abl e nucl eophil e such as the

di hydro-[1,2,4]triazol e-3-thigges which react through
their tautomeric [|,2,4]triazole-3-thiol formin the
presence of a base, such as pot SS|un139 carbo ate or

triethylam infa suitable s ‘suc ),
acetonit @ b9?‘\\[9147!:&(; at tenperat g

tenperatu 4@0(:fmﬁiwetymcm%%meﬁonmdat
room tenperature ~R~ R3~R)mMR3 a\~Rz NN N _LG
, HHN 1, V¥ S N @ R =\ NsN°RY | XVI RI
JCWii Xxiii 5 Schene 6. Cbnpounds of formulae Xxxxxv
and X%%XVI (wher ern X2 as drawm)l ornybaﬁl CR3R4)
may al Soybe pr,asgked by di spl ace )
group in u ds Sf TormiTa xvi NO dltlonto

t he carbonyl moiNety in conpounds of fowﬂhla Xi i1l using
a suitabl e cagibon nucl eophile such as g¢gptained in a
conmpound of fornula XXXXi v, MCR3R4-Q (R2)p wherein M
is a netal cont aj Q*ng speci es such as Li orgWyB Such
a caﬁ)a@l gener ated bY’ tqn(FQ
is able §ta ili'ze sa carbanlgﬁﬁigmch as .Qis
an aromatic Heter ocy& ¢hras triazol e”‘u@‘?n@ a
stronger baseyi such asg’ n-kutiyl [ithi umgr. 15
tert-butyllithium or froma insertion of a netal into
a carbon- hal ogen bond suclchsnotturs when a Gignard
reagent is created froma conmpound of formula xvi
(LG=Br). Carbanions may be generated and used in

et hereal solvents such as THE and di et hyl ether al one

q?Pé& m tures wi th al kanes such as pent ane or
ReRds oftforuialeyhercin & is abyrlkenyt prshi- 78 bend gnaygg pegpared

and vang r‘é%@hﬁ @L:llxe¥atécpt505t i ficht 3k corg&ugquo%@éjﬁql(té=&) with a

allowed to warmto r
phosphorus reagent such as PPh;, in a solvent such as toluene at a temperature between 50

to 100 °C, typically at 80 °C, followed by treatment of the resulting phosphonium bromide
salt with a carbonyl compound of formula xxxxviii, for example when Q is triazole a
compound of formula xxxvi, in the presence of a base such as DBU, in a solvent such as
DMF at a temperature between 50 to 100 °C, typically at 80 °C. similarly to the above
reactions of Grignard and aldehyde to produce xxxxvi and xxxxix, the partners may be
reversed, resulting in this case the same compound | due to the symmetry of the bond
forming reaction.

rR’),

R
Br R‘3 XXXXViii I Q
l
N=N R’

XVi ) (50)

Scheme 18

Ry,

N’N

Olefinic compounds of formula | may be reduced by employing hydrogen in the presence

of a metal catalyst such as palladium on carbon in a suitable solvent such as ethyl acetate



20 tenperature after addition of the conpound of

formula xvi. The reaction of a carbanion wth a
benzylic nesylate or halide |eaving group nay be
facilitated by addition of a copper salt to generate

an organocuprate, whereas a Gignard reagent favors
1,2-addition to a carbonyl eyen when other options

are possible. Simlarly al cohols of formula xxxxix nmay
be prepared by the addition of a Gignard reagent of
?r@ﬁhﬁﬂpg Alfexnaiively, olapletlit eorhipommi9may bﬂmdutmﬂsayctﬁe addition of a

to a.c n C f or myl
LU R o8 RS W SPIREUN o LA,
ﬁ)ﬂnwerlm}d&d@cftwfe QleBig o Kik¥ Méw TS o Uoﬁdsa g&h %&hﬁdla@ma also
R3 (Rt) m\ (R)MNNQ~--(R2)a N=
Wpl%ﬁd in Pth(:rR)eacLW agoxigation (o g;eneﬂ@e) ai@qﬂao(smf fcmnH(a Rxxvi or
ZoxNP Q N(R)a~~Oy NNZ~~ xz N=N\ N=N xiii
xxXxvi  R3 (R, RP MNf~4 R(R)mp NNRR4 Q (R2)F’

NEN cROmERR) , N, AXOXVI | R3 xxxxw | IS
Schene 1" \Ché) olinds” of t or mul a(RI'> X1 e "D,
C, - al kenyl aW&NXZ I's a bond, nay be dWed om

Wttig reagentd generated by treatnent ofF" coﬁpounds of
formula xvi (LG=Br) with a phosphorus reagent such as
PPh3, in a solvent such ag %}Uﬁpe at a tenperature
between 50 to 100 C, typlcé y at 80 C, followed by
treatment of the resulting phosphonium brom de salt

a carbon fgqgﬁﬁund for' la xxxxviii, for
exaﬁaor?&lsecwg né 9 15 may rgljso%e available by reduction of the
alcohol moiety in compounds of formula xxxxvi and xxxxix using a suitable reducing
agent, for example a trialkyl- or triaryl-silane in the presence of an acid such as
trifluoroacetic acid, either neat or in a suitable solvent such as dichloromethane or benzene

at a temperature between room temperature and 80 °C, preferably at 40 °C.

R? R®
R ¢ R')
‘ ’“@ ,N%%@<RZ> < (P Y‘{‘(@m
N - N
\

N=N HO R’ R’
XXXXVI lii
= @ w e O w
p
liii
XXXXIX

Scheme 20

Compounds of formula liv (wherein X* is O as drawn in formula I and R3=Me or Et and
R4=H) may be prepared by bond formation through nucleophilic replacement of a leaving
group such as alk-SO; from compounds of formula xxv wherein Q is triazole, by an
alcchol or alkoxide nucleophile under basic conditions. The base used may include strong
hydridic bases, for example, NaH or milder bases, such as Cs2CO;, at temperatures from 0
to 80 °C in polar aprotic solvents such as DMF or acetonitrile, whereas for

enantiomerically enriched or pure compound xv (R4=H) the preferred base is Cs,CO; in
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10 conmpound of formula xxxvi, in the presence of a
base such as DBU, in a solvent such as Diva at a
tenperature between 50 to 100 C, typically at 80 C
simlarly to the above reactions of Gignard and
al dehyde to produce xxxxvi and xxxxix, the partners
may be reversed, resulting inpythis case the sane
compound 1 due to the symmetry of the bond forning

K2 oA e kR g Sy (B Bl i N b et

c@npmhﬁdbdoﬁm&@ndukamknwmwxmmoreduced by enpl oyi ng
hydrogen in the presance of a netal catalyst Sy ch as

pal | adi@m.en carbdn/i n a suitable -Iv nis ’QLa

et hyl acet ,@r?ﬂ\\)oéonetﬁ“*l—’ Al t %\

ol efinic com oands may b)\Deduced 5y t eNaddltléh of a
sui tabl e reagent, suctf®ds i al kyl bor anes R2BH or
trialkylsilylalle R3SiH, tg,the olefin, fdllowed by
reductive cl eavage of the newy formed bonds. Such
internedi ates nmay al so beécksmd Dyed i n ot her reactions
such as oxidation to generate al cohols of fornula
xxxxvi or 5 xxxxix. ' R3 (RAPNQ(RVR R3()~.
(R) UNNR3 NVN=:NR Ii Schene 19 Anal ogous

npounds _ of fornula lii and Iiii may al so be
QQ‘&P‘P‘H‘BF of foymile biiié tvherginghe tetiezolej ingdp teypised spminateg t all previous

de &f & O & ROy IRX
COTRANIReAled LT BIRIGR Lo PORRHEY be BRPDE By puctogphit
terdtmny bt squlitalrie substitubee apyl esendle obforraula &civith 8 waibR<lectrophilic

{358, R e S e Sl o b o
&1?&2?2 Fgg?lfe@g?ﬁz%ﬁﬁctﬂe ﬁ@?f@lrﬁ&ﬁ@%ff@rtn;{ﬂ@lva&gd&@ngceompounds of
g)rmula lvii dlrectly {J. Med.Chem 1967, 10, 400-402, Pharm.Chem.J. (English
Translation) 1993, 27, 204-209]. When such an intermediate is not available, other
electrophilic reagents wherein G is a group which may later be converted to the Q-(Rz)p
moiety may be employed leading to intermediates of formula lvi. [J.Med.Chem. 1995, 38,
4786-4792; ] Med.Chem. 1992, 35, 1191-1200; J.Med.Chem. 1992; 35, 1200-1209] For
example, an aryl tetrazole of formula Iv may add in the 1,4~ or Michael sense to an olefinic
compound conjugated to an electron withdrawing G group for example, nitrile, aldehyde,
ester and the like, yielding a compound of formula Ivii, wherein some of the R? and R*
substituents may be H due to the valency requirements of the olefin or the reactivity of said
electrophilic olefinic. Several non-limiting exarﬁples of electrophiles are listed in the
scheme below containing a true leaving group LG such as a mesylate or halide. In such
cases, G may also be a —-CH,OPG group (or an equivalent thereof). Alternatively, an
internal leaving group X such as an epoxide or activated aziridine wherein the X group is
retained in the compound of formula lvii may be employed. When Q contains a triazole

ring, methods that have been described for preceding examples may be employed.
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(R) NIN~- | R4 (R2 (R )m{) .~ _NNHO\ R3 N\ N3
NN R XXXXVI lii R3 OH R3 (R) NQ(R2) P (R)m NQ
(RR) P P -- ENR R3 N R R xxxxix 15 Schene 20
Compounds of fornul a I|v (vvhereln X2 is 0 as drawn in
formula | and R )= or Et and R4=H) may be prepared
by bond formation through nuclggophi l i ¢ repl acenent of
a leaving 20 group such as al k-S02 from conpounds of

formula xxv wherein Qsis {riazole, by an alcohol or

al k@xige\nugcl eophi | ({Lﬂ%‘b’am c epndit i ons« RThe

used rude strong kydridic b 2
NaH or T |N bases, such as (SZCGS e tures

fromO to 80 Egctg&;,@r aprotic soI vents such as

Z
z

or acetonitrile wher eas for 2 enapt’ oner i iy

enri ched or pure 8 -=a nd (R =H) the preferred base
is Cs2CAB in 42 m n enantionerically pure
products liv directly: (1 slei’l tabl e | eaving gr oups
may i ncl ude hal ogens, such as chloro or bronmb. R4 ')m
R3R13R4N,N(R)mF3‘“!RC]—| ~' ~ ~N,N N%\E=N
R2 NNOR2 alk-O2S%N 2 NXVRflv s XXV Scheme 21 5
Conpoundssofedtshifg| Bi i %in the tetrazole ring
is reversed conpared to all Li)rpew ous X onpounds

descri bed and X1 and X2 are both CR3R4, may be
prepared by nucl eophilic Scheme22

It is to be understood by one skilled in the art that when incompatible functional groups are
present, such groups may be suitably protected to allow the reaction to proceed. It is also
to be understood that products of formula I can also be converted to other products of
formula I when suitable functional groups are present. Several non-limiting examples are
listed here. When X2 is S, the sulfide of formula I may be oxidized to the sulfoxide and
sulfone. When an aryl halide such as iodide or bromide is present, transition metal
catalysts such as palladium (0) tetrakis triphenylphosphine may effect transformation of
such aryl iodides and bromides to groups such as cyano, alkenyl and aryl or heteroaryl in
the presence of suitable coupling agents. When a suitable alcohol or secondary or primary

amine is present in formula I, such groups may be alkylated or acylated.

The invention further relates to the following compounds, which may be used as
intermediates in the preparation of the compound of formula I;

Cinnamaldehyde tosyl hydrazone

2-(3-Chloro-pheny!)-5-styryl-2H-tetrazole
2-(5-Chloro-2-fluoro-phenyl)-5-styryl-2H-tetrazole
5-Styryl-2-m-tolyl-2H-tetrazole

2-(3-lodo-phenyl)-5-styryl-2H-tetrazole
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reactions of a suitably substituted aryl tetrazole of
formula Iv with a suitable electrophilic 10 reagent of
formula Ivi. Wien such an internediate is avail abl e,
it my be enployed directly in the reaction with the
aryl tetrazole of formula |v, producing conpounds of
formula Ivii directly. [J.Medgghem 1967, 10, 400-402,
Pharm Chem J. (English Translation) 1993, 27,
3%@%W%QQ&H&X%§§BE& AR Nternediate is not avail abl e,
[

other” electr I'c reagents wherein Gis a group

ZVVBlHﬁbrmSMnétﬂ}tl%etQ@ saoNeblacdzelet he Q (R2)p is noiety

may be enpl oyed leading to internmediates of fornula

1H24(3-chldrdvBitbn Ao M- tet8D5-y 33 -pheflyi&fhAE 9 2-didl Med. Chem
1992, 35, 1191-1200; J. Med.Chem 1992; 35, 1200-1209]

1H2+(5-ChkaoR Hinorapheayly-2 Httetkazalz HlyH - pheh ol-¢thdng- 1,2+ dishy add

inthe 1,4- or Mchael sense to an olefinic conpound

1d’(§1njlﬂg}’aﬁ?elu tolyl-2-tettanal t5+ Wirethariehd2-gliilng G group for
xampl e, nitrile, aldehyde, ester and the Iike,

lﬁé?ﬂ@wt@nﬂbﬂﬂdﬁmow-y Brkenyi-ethang-1,2nkiek ei n some of
g ﬁ<§ R4 20 substjtuents g be_H,due to the

3 ﬂéﬁc‘%} YEei-2-ahsmpt-ehyi-tetrgol3rdl-penzepitrilee reactivity

ol efi ver al non

132%@% §° 356 ke *’r“éfbr%i! -tazgl- -ﬁl %xpgsaw fthengsl, Elét‘lTetl "
LG
R PR R B e85 e, G oy al S0 bea
25 ngg?f?’@?‘l@pﬂe%%l) B SR EDbablghE )
group X such as an

Z%GTMQQH%U%H y@%@ﬂdﬁgagl di ne wherein the X group is
25 retained in the conpound of formula Ivii may be

28BNORYFidny YD B A6R M. irbitdeBydd | azol e ring; nethods
t hat have been descri bed for precedi ng exanpl es may be

3€pqponyAdetrad3]-2-fHRbpmoRtil® 3 P N LG (R=an (R)m R4 R z
j NHRR Ivi W ~R)a NN=NR4I R33N Iv

2-{EIFémrc|5—6pith1)é pbeniyl)i2H-feBrazdR-peafbpiiehyide- <N G . N R4 3 N
[2R-(3 C\Qlolro~pheny1)-2H-tetrazol-5-yl]-methanol
[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-methanol
(2-m-Tolyl-2H-tetrazol-5-yl)-methanol
[2-(3-Iodo-phenyl)-2H-tetrazol-5-yl}-methanol
3-(5-Hydroxymethyl-tetrazol-2-yl)-benzonitrile
[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl}-methanol
1-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl-ethanol
1-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-ethanol
1-(2-m-Tolyl-2H-tetrazol-5-yl)-ethanol
1-[2-(3-Iodo-phenyl)-2H-tetrazol-5-yl]-ethanol
3-[5-(1-Hydroxy-ethyl)-tetrazol-2-yl}-benzonitrile
1-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-ethanol

5-Bromomethyl-2-(3-chloro-phenyl)-2H-tetrazole
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R R R3 eqg Electrophile =4Gt G/'G R RXIl R
R R _GR3 XR3 Schene 22 5 1t is to be understood by
one skilled in the art that when inconpatible '
functional groups are present, such groups may be
suitably protected to allow the reaction to proceed.

It is also to be understood fhat products of formula
I can al so be converted to other products of formula
MetBRd3uigaHid akd €-[3- ' AUREaL-S-vBL Sever al
non-limting egéag?gg&ggghyg?stedmﬁgg : @@gﬁhﬂé iIs S,
Methasdshifdriieadid 2-f(Sll’:lElU}an-ﬂu&%h&@l}@ﬂ-@ﬂhﬁ?&-iﬁn{eﬁ?l ester

sul foxi de and 10 sul f one. en an aryl halide Such as
Methiaaksulonidbacddri {2 (3-shlro@sfutre-phdnd ) IH-tefBzdIBL @] -ethyl ester
catal ysts such as palladium (0) tetrakis
Methphesnljdnihanip BinntolyledH-efrizet 5-yimethgfesterrat i on of  such’
ar&l i odi des and brom des to groups such as cyano,
Metoarssulfopigiacid 14(2-ortohd2Brtetaazpl-5Syh-ethiyhestpr esence of

sui tabl e coupling agents. Wen a suitable al cohol or
%@%Q?Wﬁmb%(ﬁﬁxayo-pBWHe?H-setrmcésﬁesﬂtnethml gsternul a |,

uch gr.oups al kyl ated or acyl ated. 15 The
@ﬁ@é‘????lg%’%f *’c?ﬂnﬁ'éf?%'@133%/'8?%-%@“99&115M-ﬁ@yl@étﬁp ounds,
hch . be. as Jnternedi gt in th reparation
s R A T e BV o ey aB  Ba g
. 20.. 2+ (.3,-Chl or o- - B- ryl - etrazol e
R B S S e Sy S e
. LD . Lyl t -
iR B P iy SR Syt st
TRl R A S
41M€?Ty(2-3-dp§ﬁ'{iiﬁf4°ylpﬁ¢‘-ﬁﬁiyaroq'1'!2!4%&2%4@‘3-ﬂ-’floh{é ] - 2- phenyl - et ha
ne-1, 2-di o
NEhR-§-byr@ih-drd-224-8ihudro 41 R AEFYi0)e-2Hhié®t r azol - 5-yl ]
- 2- phenyl - et hane- 1, 2-diol s
4 Criemypd-3-r(y2idn-4-p]-9 4 -d2gdtoefl 204 alaz e Bl thioat hane- 1, 2- di 0
I 13%2-§3-Iodo-phenyl)-ZFLtetrazoI-5-y|]
4-(-Nptaply b -methiylsabary] AHe1 @ 4]tri@zol§3-8)-pyridin®- D
I hydr oxy-2-phenyl -ethyl)-tetrazol -2-yl] -be nzonitrile
41(4[(§Y°€°2I?Hyér§r%°téﬂf*éfaﬁxlr‘&‘bHe?ai/]Fr}aZQl-ﬁ-b’émYa’éi@P -5-yl]-2-ph
LB RSN oy T ket y14H (1,2 4]trazol-3-y1)-pyridine

4-(4-Cyclopropy1-5 -methanesulfonyl-4H-[1,2,4]triazol-3-yl)-pyridine
Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-y1)-amine
3-Pyridin-4-yl-5,6,7 8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidine
2-(methylthio)-4,5,6,7-tetrahydro-1H-1,3-diazepine
1,3-diazepan-2-onehydrazonehydroiodide
3-pyridin-4-yl-6,7,8,9-tetrahydro-5 H-[1,2,4]triazolo[4,3-a][1 ,3]diazepine
4-(4-Ethyl-4H-[1,2,4]triazol-3-yl)-pyridine
(4-Ethyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-methanol

4-Ethyl-5-pyridin-4-yl-4H-[1,2,4]triazole-3-carbaldehyde
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2- (3-Chl or o- phenyl ) -2Htetrazol e- 5- car bal dehyde 10

2- (5-Chl oro- 2-fl uor o-phenyl)-2Htetrazol e- 5- car bal dehy
de 2-mTolyl-2Htetrazol e-5-carbal dehyde 2-(3 -Ilod
0- phenyl ) -2H tetrazol e- 5- car bal dehyde 3 -(5

-Fornyl -tetrazol - 2-yl ) -benzonitrile

2- (2-Fl uoro-5-net hyl - phenyl ) - dg+t et razol e- 5- car bal dehy
de 15 [2-(3-Chloro-phenyl)-2Htetrazol -5-yi]

TREIPEHHSh will now be illustrated by the following non-hmltm examples
[ 2- (5- Chl or 0- 2- f | uor o- phényl ) - 2H-tet razol % aln] met han

ol (2-mTo | yI 2Htetrazo | -5-yl) - et hanol

b@n&%rh@a{gdphenyl) 2Htetrazol -5-yl] -nethanol 3
5- Hydr oxynet hyl -tetrazol - 2-yl ) -benzonitrile 20

f* stegtingpairiglssie spmpgrrialinavajinhle orparkardgscaibedinythg literature. The
H‘EWQ@PNR ekt%a ‘vgre recorded e}thqg on a ker 4?0 or a Varian 400 at 400

-chI or o- pheny H-tetrazo ano
YiHzzand 50&:}1&@; ryspz:cfwe\ho ribe maemgneytrazwe e¢conded utibsiyd tleatdspray

11 02
QS P B Dl P AEAG A L PO ot gradien
Iéz‘%‘él K%TIF@« @t*b%ﬁ*@ﬂﬁ%oiffm MtSr azedmass IMD biensativint te¢ingues.

1-[ 2- (2- Fl uor o- 5- met hyl - phenyl ) - 2H-tetrazol - 5-yl ]

- et hanol

Bxaplednet hyl - 2- (3- chl or o- phenyl ) - 2H-t et razol e 45

Met hanesul f oni ¢ aci d

ai)—(l?nﬁn(:ﬁaldhﬂ)@lreocdyenydr)uafd- tetrazol -5-yl]-ethyl ester

h | f
‘%’E t a ﬁ%léjssleo&g"oa %oslr%%%ww added forRstofuene pulfenemidet(h3f4e,

&5‘19% IMeteRRRSISPbH N h
H(l%j\%hl or 05(2 fpﬁuor ngdﬁg%‘;’/”?mzdﬁft? lgtt?rg% ol anfi]ethamﬁ

(QOI@M was aglmddéﬂb Slihefreastion wes allowed to stir at room temperature for one

l‘éeu{j%r&f)\lvéls t e?etdr OIsohd Xés”%sﬂé’d m%? {hanol and dried by reduced

anesu on c
press@rend yieldythe r&&doaipbafms-asnmte)som (v 5ge 81985, 'H NMR (CDCls)
Met hanesul fonic aci d
& (’@)cg)f%]é‘ﬁe71§$ fd. 2H). 7e10r(dz 81, B39 (mefthly 6.83 $me2H), 2.43 (s, 3H).
Met hanesul fonic acid
1- [ 2- (3-cyano- phenyl)-2Htetrazol -5-yl] -ethyl ester
Wi-Neetied-¢iinamabdeagd ctosyl hydrazone

Bt 450 Pl B S ey
rﬂetﬁy’élc&@aﬁﬁdl B8 ésgﬂbbﬁsbnm%%' t)aru%'r& Sufbh A&k (1526, 102601 in

ester 10 t hanesul foni ¢ aci d
32113@9]-01@%1-)&) frdloyed b remayet ofld sobrept imatrbn to@st mrecipitation, and

%ﬁ&%‘%ﬁeﬁgaﬁ solnci lﬂ_@?‘ Elc?n;ai%l%hqsso)}p]obtag)teﬁy\ias gg?detimder reduced
ﬁthm N&ﬂpy@mdl;)ﬂa Gpitl)- Podi¢sdpiny dgod, 140)22.44 &I 112z 9138, 7H),
665 (s lH) 2.45 (s, 3H), 2.08 (s, 3H).

Eiﬁmple 2

a) 2-(3-Chloro-phenyl)-5-styryl-2H-tetrazole

An aqueous (SmL) solution of sodium nitrite (540.9mg, 7.839mmol) was added to a
solution of 3-chloroaniline in water (7mL), concentrated hydrochloric acid (3mL) and
ethanol (7mL) via dropping funnel. The reaction was allowed to stir at 0°C for ten

minutes. This solution was poured into a dropping funnel and ice was added. This was
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4- Et hyl -5-pyridin-4-yl-2,4-di hydro-[1, 2,4]triazol e-3-t
hi one 4-Cycl opropyl -5-pyridin-4-y1-2, 4-di hydro- [
1,2,4]triazol e-3-thione 15

4- (4- Met hyl -5-nmet hyl sul fanyl -4H-[1,2,4]triazol-3-yl)-p
yridi ne 4-(4-Cyclopropyl -5-nethyl sul fanyl -4H-[
1,2,4]triazol-3-yl)-pyridine ,

4- (5- Met hanesul f onyl - 4- net hyl - ZH—[ 1, 2, 4]

triazol -3-yl)-pyridine 4-(4-Cyclopropyl-

added timpeeltd osvpltioAdf findanzalddhydd ﬂoa)a @brd:&zc_mle X2.Pg 17i68Rmenol) in

l\/bth di n-4-yl. - 1,2,4]triazol - 3-vyl
Fgie r(%&ab)w‘wwlﬁwad gﬂsﬂso‘mgl@ t46% RGNS Rrup was done

el(:trgetﬁigtvh'tlﬁﬁéﬂl%ﬂméﬁalﬁ-] {RXE kifHediThe combmed layers were washed with brine,
2-(methylthio)-4,5,6,7-tetrahydro-1 H 17 3-di azepi ne

dried ovefi S@ﬂ@paﬂhﬂfztexﬂiwmnézmhwmnl’ﬁmcd@e product was punﬁed by

r{%}iﬂ%\{ &]IBIPMT%?!BI (%§°7 ﬁﬂgc&exanes d%%’ld%# tl;tle compoan asa Ih

Mlésﬁtmga B [1(1;@ %N&m@e@ NMppmP WA AN €H), 299 (d of t, 1H),
-5-pyridin-

8504 TR TG %HW)“%@tﬂéha{ +@ R

4- Et hyl - 5- pyri din-4-yl -

1,2,4]triazol e-3-car bal dehyde 46 The invention wll
Exowmplee 2b1té 2sverapegpabeyd as Heschibbd fomexugnpicaly: | i mi ti ng
exanpl es. General nmethods All starting naterials are
commercially available or earlier described in the

B)i L BL@hIdF&2- nﬁheo-pﬁen;bts@nﬁ—yléﬁ B Ispectra were

recorded either on Brucker 400 or a Varian 400 at

Tooitlegpppaynd (iQStrnngﬁ%, derk e spéﬂdywasTcrbéam@dy adging thea

e | clIoshra > LG .
SEFBHEPBIGEI b 208 AR BRI AL A v
dquéo‘ue Bocgﬁradxﬁtﬁfet(ZSG-BQﬂOL thBabF# ﬁnIEGNt&) B4d@Etorid\doid (5.5 mL, 17.8

' i oni sation techniques. to Exanple 1 a)

M Cr OmMass ﬁMVDPJ
e dheiens (o )ctaéfpluﬂ%?facz%@a@emmya@@@en@(@-@é@, 4.0
REoH TR o0 w1 ok el Banly ARG bk 2D,

Ohmmﬁé«fgr&!ﬂy i (éi%aEhGAeﬁmcﬂ) and @@din theasxtagp mthawtdxddhnoﬂ'ah e
reaction was allowed to stir at roomtenperature for
PSRE B our and was then filtered. The solid was
washed wi th nethanol and dried by reduced pressure to
%I eld the title conpound as a white solid (17.5g,
FAYryi-2-mpplyl-2ibeatzyzoe (ppn): 8. 23 (s 1H), 7.88 (d,

"l%H)trtlg 0890\%5% (310:%%, 36I/3 éar((mello»iv 1hd$ yase ét%f%@ldgxggﬁ
cﬁﬁoﬁilum stalttplreqbatéd mmmdolgﬁ&u?eqo 46 196, 4vihhin6l) Sathiadhect@Sodium
rP trn?ep &r g mg, ?n%%l Tn 3mL water), hydrochloric acid (5.5 mL, 17.8 mmol) in
ethanol (4 mL), to a solution of cinnamaldehyde tosyl hydrazone (1.207 g, 4.1 mmol) in
pyridine (30 mL). The crude product was purified by column chromatography (3-6%
EtOAc/hexanes). 'H NMR (CDCly) § (ppm): 8.00 (s, 1H), 7.98 (d, 1H), 7.88(d, 1H), 7.63
(m, 2H), 7.38-7.47 (m, 4H), 7.33 (d, 1H), 7.26 (d, 1H), 2.55 (s, 3H).

d) 2-(3-Iodo-phenyl)-5-styryl-2H-tetrazole
The title compound is obtained by adding the diazonium salt prepared from 3-iodo-

phenylamine (1 mmol) with aqueous sodium nitrite (1 mmol in 0.75 mL water),
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nmet hyl ci nnamal dehyde (15g, 102.6mmol) to p-tol uene
sul fonam de (19.2g, 102.9mvl) in ethanol (I OOM),
foll owed by renoval of the solvent in vacuo to aid
precipitation, and collection of the solid by
filtration and the solid obtained was dried under
reduced pressure. 1HNMR (CDCkg) S (ppm: 7.90 (s,
2H), 7.87 (s, 1H), 7.55 (s, 1H), 7.34 (m 7H), 25
6.65 (s, 1H), 2.45 (s, 3H), 2.08 (s, 3H). Exanple 2 a)
hzzdx(oemcht avid (b emyol I ©3 ilywiter) 2Hthaibl @zel § td s AGURARHS
c\g,ygg sol uti o of sodium nitrite (540.9ny, 7.839mMmD1)
’&8‘%‘311‘2?-‘/ hydgzoag (LmmeR ‘BPyrfkd‘B%Uo? B&hiline in

water (7mL), concentrated hydrochloric acid (3nlL) and
et hanol (7nmL) via dropping funnel. The reaction was
exBH(Neayt-tetazpk2-pb)- h@@td’mﬁrlht en mnutes. This solution

ured i.ntg.a i.ng fupnel.and.ice s. ad ed
PR et ™ e RO e G S ot o
afdifvbanmnieiyd ammwith Byt b@zsaiam(miri€( 1 hmBBRAN i | water)
ridine (20nL). This was allowed to stir overnight
A%foa paned (o gl k3 Bdrvatery ity stbanpl ﬂgnw fcha solution of

cmgﬂmgmek Pﬁyd}z{%ﬁee g%% veg gé){?bg e | ayers were

ed Wth r| ne, fate,
filtered and concentrat ed. The crude product was

ﬁgﬁ@ ed g col.um c romaaogra phy (20%
WOEL: HB%‘}’”(P)“"WQT Stymb2Hrtefrazdle npound as a | ght
”1181}16 5151[3 Gﬁﬁﬁﬂiﬂ)ﬂ i{ &ﬁﬁn&!("% adaﬁ/‘)the dlajfz'o% s(a@%dgp’é%_eﬁ)%'c(ngﬁ g%mro -5-

nathylp nyla’mm@(l(rﬁjnog Rith anu@zus gqﬂxum mtnteE)k ammpbles 076 mlowagr),

h?@r%@ﬂ&f%?%&gs %Imuor 0- pﬁn?”nyeft‘jr%é'1 Et‘l%(anp y% rﬁrg-l £ ??Og‘itbq)neo fThe

ctrintuh eldetodp easphyd226nd10l mdGIin ﬁﬁﬁdin@ms/m;sol id) was
obt ai ned by adding the diazoniumsalt prepared from
5-chloro-2-fluoro-aniline (0.46 nL, 4.07 nmmol) wth

RSO I L Rl ok Gl " 0 1

Toe hitle gcbmléomnm@ 82 p, % ofranté mhxdbﬁrambmamallgdﬁdy@ethé diszdnium salt
202

PR et s e ey M eatpopy s 27

30 Bl iags ANV ateH? ;%&@&wne a¥a g@sscﬁmamb Iﬁﬁl%ﬁ lﬁ Bhh¥e (338HE) to 2

step without addi'tional puri ation
sglusw@%nmr@mﬂdebycw tosz!rhm@aoaq d0g 7845 mnwlbmmprodmd (50 mL).

sol d i.n
g&dgg{oﬁﬁa 6%Ga Sg)z oifr%il11 by CPfélfrJI?a cg%onﬁég ?Rye(g?(gl am ne
E(c(DAéVAe)mnes) 4nd usedon )heWeithte@@H&@Uﬁad&ﬁﬁhﬂrﬁmmcatlon 'H NMR
(CDCls) & (ppm): 8.22 (m, 1H), 8.1 (dt, 1H), 7.94 (br s, 1), 7.50 (m, 6H), 7.31 (m, 1H),
2.50 (s, 3H).

Exémple 3

a) 1-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl]-2-phenyl-ethane-1,2-diol
2-(3-Chloro-phenyl)-5-styryl-2H-tetrazole (127.0mg, 0.446mmol) was weighed into a vial
and citric acid (171.35mg, 0.892mmol) was added followed by a 1:1 mixture of ¢-butanol
and water (3mL). Potassium osmate oxide hydrate (0.3mg) was added followed by 4-
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nitrite (286 ng, 4.1 nmmol in 3 nL water), hydrochloric
acid (5.5 n, 17.8 nmmol) in ethanol (4 nL), to a

sol uti on of cinnamal dehyde tosyl hydrazone (1.207 g,
4.1 mol) in 25 pyridine (30 nL). The crude product
was purified by col um chromat ography (3-6%

Et OAc/ hexanes). 'HNMR (CDC13) 4 (ppm: 8.00 (s, 1H),
7.98 (d, 1H), 7.88(d, 1H), 7.63 (m 2H), 7.38-7.47
(m 4H), 7.33 (d, 1H), 7.26 (d, 1H), 2.55 (s, 3H). d)
218(11?1 mngbolplrhéﬁykl)ie Bin d tSynlydf-vRiter) aatdrthe chdiodOvakhdotved tosstir

r ep tft ﬂ'hF ?e&%?t al ngﬂter%ﬁl@awag’%fl (v?_al %]%?85 I)l%)tsdgcl)cﬂﬂodc acid to
mmﬁuﬁuesmlpémmastaruetg% sbild fl)m'mglsss‘a@) T NMRVBE®D) 5 (fin): 8.086
I n

ydrochloric acid (4. n. water) in
é% hERSHO1 {d ﬂﬁ_t) ! Hy; 67 @45(51, ;g2 58 m, %Irlhﬁdﬁ&ma}{yde t osyl
hydrazone (1 mmol) in pyridine (7.5 nlL). e)
3-(5-Styryl-tetrazol -2-yl)-benzonitrile s The title
Eormpaendd 1o S wbt araperceday dastgibedyor bermplezoni um sal t
prepared from 3- am nobenzonitrile (I mmol) wth
aqueous sodiumnitrite (1 muol in 0.75 nL vvater)
by tin .
DY RS Ctok 2 Mo bl S TPkl s IRl PEthah i1 2,0t
WW&@ZWO(HE crudenyiphdrdetimieed e neptt)step) @aé c)btamed from 2-(5-

l = ) -5 I t l.e Th
bR 2 bR BT Wt AR Tl L Rl B irdipeid (796
gl 4.1 ﬁfrﬁﬂ)@p&dssﬁfnoﬁﬁrﬁaté bHEY Bydeate @Extamﬁécropﬁ ﬂ%étﬁﬂ' rﬁ@-plﬁélhne N-
th_aqueous sodiumnitrite (1 .
””E%Zzys mgp3d Bl By | b mixtpeg of abwanphand Wﬁerl(ZQ nrh) \mf: em)ie
xladt‘?ctt %ﬁglxtrgélaomv%ai nBtofu.ﬁ.SxQ%LHﬁéco n of cinnamal dehyde

osy razone inpyridine (7.5 nmL). 15 g)
2-(3- chlorophenyl) 5-(1-net hyl - 2- phenyl vinyl]-2Htetra

O Pad oGy breltot s rendionrtaantiol ¢ pr epar of
TheotfleZotipb@idq228} ki wved éxﬁd@- 1éfﬁ—det§%n?ed'§ﬁ91| ﬁesttE was obtained

aqueous sodiumnitrite
fFemerspy, rylh?yﬂlr@bﬂrﬁﬂrﬁe@a?@lﬂ ((11 4(1 455 ﬁmeﬂB‘@Im@C alcld (edigahdPp

A0 00yl FOBEPAS Rt Bt 10
i e6. t minebd) ipn qokuﬁchuwas:-marrbl aldl watdr\(52 fll§. dmycrﬁ@d profuct from
chromat ogr aphy (15%_ Et OAc/ hexanes) and used in the

FrEREtion WAy ngf fuEBerPugded-t i onal purification. 'H NWVR

(CDC13) 5 (ppm: 8.22 (m 1H), 8.11 (dt, 1H), 7.94 (br

s, 1H, 7.50 (m 6H), 7.31 (m 1H), 2.50 (s, 31:1).

QBI [2-(3-Todo-phenyl)-2H-tetrazol-5-yl]-2-phenyl-ethane-1,2-diol

The title compound is obtained from 2-(3-iodo-phenyl)-5-styryl-2H-tetrazole (1 mmol)
using citric acid (2 mmol), potassium osmate oxide hydrate (small scoop), 4-methyl
morpholine N-oxide (1.1 mmol) in 1:1 mixture of #-butanol and water (10 mL). The crude

product from extraction is not further purified.

e) 3-[5-(1,2-Dihydroxy-2-phenyl-ethyl)-tetrazol-2-yl]-benzonitrile
The title compound is obtained from 3-(5-styryl-tetrazol-2-yl)-benzonitrile (1 mmol) using

citrjc acid (2 mmol), potassium osmate oxide hydrate (small scoop), 4-methyl morpholine
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Exanpl e 3 a)

1-[2-(3-chl oro-phenyl)-2Htetrazol -5-yl ]-2-phenyl - et ha

ne-1, 2-di ol 2-(3-Chl oro-phenyl)-5-styryl-2Htetrazol e

(127.0ng, O0.446mvol) was weighed into a vial 30 and

citric acid (171.35ng, 0.892mmvl) was added fol |l owed

by a 1:1 s xture of t-butanol sgnd water (3nlL).

Pot assi um osmat e oxi de hydrate (0.3ng) was added

followed by 4 49 nethyl norpholine N-oxide (in 1.5nL

Hfoxmt(éﬁ)m:anldut e mixare tof &hutaecd asd watered 0tnad.)s {Tihe crude product

act i n was filtered and washed with

ﬁ&ﬁg?ﬁ%ﬂ ﬁ§§?ﬁ@ﬁ 89|c acid to yield the title

conpound as a belge solid (95 4ng, 68% . 1H NVR (MeQOD)
g F% 012 (d oft, 1 H); 7.584 (m

rlo[ (%-FQWO(W@B%-?M A eeérazxz&&yll-i’spmahgﬂhese- 33-die)

e U R B iR 860 O S BATRLE 0 2l prjeigrote

rempb)-veingaitge 461 (2dnmbl), Tiveastiuml @nmarqua mgidr(ates(adalt ﬁdd)dﬁ)» 4-methyl
ield.d ne ext ste was. obt ai ned fro

BoPhONEa-Ghid5 o BEHaio TR o] Huikan) A Wasth G R vay Bpeorude

Hrbduct Foim oktrdctiPHB ot APl ¢ acid (796 ng, 4.1

nmol ), potassi um osmate oxi de hydrate (small scoop),

4-met hyl norpholine N oxide (275 ng, 2.3 mmol) in 1:1

qug¥ﬂ£ of t-butanol and water (20 nlL). The crude

product fromextraction was not further purified. 15

a))2-(3-Chloro-phenyl)-ZH-tetrazole-S carbaldehyde
| -2Htetrazo -yl ) -et hane -dio

&}gggngl-Z-(Z-n}to

ot eI RPp oS Y ghenidselipnbragol GParg, 0. SBamol
t 1 O f Tl W

SBLRRAo S e PSSRy Bl S .

U3t0mymal) and l@aCb(éVblaC(s@te]U@,thOO 85 8rmad) 9v¢reraddals&ith1mmng The

t 1
rgacq%ﬁ %\iag Xfl drlg stggt'gr(%ﬁgﬁﬁgTﬁegr%gg ma)s rtrﬁtﬁre alid ?ﬂng(ltaa?téte was
aﬁﬁed tolihd ﬂmﬁ{e a@\ﬂ dn ¥@ieBlis WSRupivhs doblae TRE b’r‘éﬁm@ L9k 4s 4888 with
20 extraction was not further purified. d)

rieg-oveisodipreswfty Pligredeand spngensatyd. | Tiz-qoedsrpyodust wasprified

bi']vfgfnlgﬂ Q{r E&g%&#@ (g %t ¢ g/.#ﬂ-%)_(ﬁe t%t el (g?];}{eorﬂnrr%c}tbct as a white

sold (2p.3rhg,168%).dEi MR CIDa))5, (ppa): aesn wp1a§frm7e(s ODH. 14 (m 1H);
;eﬁi dﬁ%fsnall scoop), 4-nethyl 25 norpholine N-oxid

in 1.1 mxture of t-butanol and water (10
m_)

The crude product fromextraction is not further
purified. e)
Ixapnples ¥b 20 A weyelpreryred apliesayibedsbhgtamptestar azol - 2-yl | - ben
zonitrile The title conmpound is obtained from
3-(5-styryl-tetrazol -2-yl)-benzonitrile (1 nmmol) using

B Q-G-Chilofo-2GIudrd-gh LI -t AP R RS- eiPbaRIER) £ OXi de

hydrate (smal| scoop), 4-nethyl norpholine

The title compound (286 mg, 60% over 2 steps) was obtained 1-[2-(5-chloro-2- ﬂuoro-
phenyl)-?.H-tetrazoI-S~y1]-2—phenyl-ethane-l ,2-diol (crude from 2.1 mmol reaction above)
using potassium carbonate (1.0 g, 7 mmol) and lead (IV) acetate (980 mg, 2.2 mmol) in
toluene (14 mL). The crude product was purified by column chromatography (10-20%

EtOAc/hexanes).

¢) 2-m-Tolyl-2H-tetrazole-5-carbaldehyde
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56 50 N-oxide (1.1 mmol) in 1:1 m xture of t-butanol

and water (10 nlL). The crude product fromextraction

is not further purified. f)

1-[ 2- (2- Fl uor o- 5- net hyl - phenyl ) -2H-tetrazol - 5-yl ] - 2-ph

enyl -ethane-1,2-diol 5 The title conpound is obtained

from 51

2-(2-fluoro-5-nethyl-phenyl)-5-styryl-2H-tetrazole (1

nmmol ) using citric acid (2 nmol ), potassium osnate
Thxiittbecompduat @7¢ ﬁnga$4% ewdp)epS)Maselbhmed froor pipbériyheé-(2-m-tolyl-

2D bR P SO rBigsom

czﬂQJnafe(Lgh blober lmwdl)%d 1da@ (X as@hte (2152, 5.7 mmol) in toluene (35 mL)
| oro- phenyl’) - 2H-t etrazol e- 5- car bal dehyde

mﬁ@@ﬂ@r@msﬂnm @0 pHaniFhg crade pragich »ap p@@ﬂdﬁyzmbimihm%ﬁtﬂa aphy

FeteTisihRineti s N (oGRS HRin): 1 M RE B RRN (L 1 825 (@
104 7,500 1H),0.84anm), 2.5a0d3Head (1V) acetate (70.0nyg,

0.158mmol ) were added with stirring. The is reaction
was allowed to stir for 2.5 hours. The reacti on was

dgt.'éi-ﬁrd%g;a uegl)QW%krams%%%mydadded to the filtrate

us wor kup was done.” The organic | ayer was
maﬁm@bnwpound islobiaired fndm elP-Gviedo-platiyDrdthtetrhzal S-y1]-2-phenyl-

ot £ S g Tl B e My 1.0
n{n%/zﬂn%lqerbggzdé%clspr oduct as a white solid (22.3ng,

) b (ppm: 10.34 (s, 1H); 8.27 (s,
814(m 1H); 20 7.575 (d, 2H). Exanples 4b to

e4§ @% inflERgl R ArdangaiRed for examie da. b)

phenyl’) - 2Ht et r azol e- 5- car’bal dehy
Tde tl%c&muhd sl obtatedfiounst [ - a%dmgdros%phvgrl ethybrtepazpl-2-yl]-
was obt ained 1- 5-¢chlo
bﬁlp;@ﬂyqll)a bm_rrto&qsg-xg@;tagﬁw]car orﬁlﬁe Jn;.jlmrg?ll)] gli;]d leid QV& accltate (1.05
,f(,ﬁglggqoﬁlgm%g) nmol reaction above) using potassium

carbonat e g, 7 mol) and lead (1V) acetate (980
ng, 2.2 mml) in toluene (14 nlL). The crude product

B P SRR R QAL S P el - 207%

Br mﬁebxﬂba&&hg Stdi At din D-{240- ﬂadmeiqmdmysﬁhenmemeuml -5-yl}-2-

0
&S&E—gg;pa-%gzdgal p@f@)ﬁs?r:{gep%tagmﬁxtn%arsbonate ?~3 rgltngl) g leacli &Q?)

2H 1t 1,2-diol (crude from5.5 mol
aFee%t&? bé‘ @v‘%ﬁf&ﬁ%“fe’&g pz't assium carbonate (2.02 g,

14.6 mml) and lead (IV) acetate (2.52 g, 5.7 mmol) in

t ol uene (35 ni)
Example 5

a) [2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-methanol
2-(3-Chloro-phenyl)-ZH-tetrazole-5-carbaldehyde (70.8 mg, 0.339 mmol) was dissolved
in THF (5mL) and lithium borohydride (25.9 mg, 1.187 mmol) was added. The reaction
was allowed to reflux under argon for three hours and was then allowed to stir overnight at
room temperature. The reaction was quenched with 1M hydrochloric acid and an aqueous
workup was done extracting with ethyl acetate three times. The combined organic layers

were washed with brine, dried over sodium sulfate, filtered and concentrated to yield the
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and di chl oronet hane (20 nL). The crude product was
purified by colum chromatography 5 (10%

Et OAc/ hexanes). 1H NWR (CDC13) 6 (ppm: 10.34 (s, 1H),
8.06 (s, 1H, 8.03 (d, 1H), 7.50 (t, 1H), 7.40 (d,
1H), 2.50 (s, 311). d)

2- (3-1odo-phenyl ) -2Htetrazol gy5-car bal dehyde The

title conpound is obtained from
1-[2-(3-iodo-phenyl)-2Htetrazol -5-yl]-2-phenyl 10
Btlhepmepoundasd witite(sdlidr(iA5l § mp Sli06Y). PHINNRI (Gt A Slgpysa): 8.190 (s,

N | ),.an d cetate (1.05 mmol) in
§%9’§-é’ne T’?l}ﬁLfS(lng@“ 2&-1[),\9,08% G, 2?15'
3-(5-Fornyl -tetrazol -2-yl)-benzonitrile The title
compound i s_obtained from
Bxqrples pba o wayelprergred ap Hesaxibedefoherapledar azol - 2-yl - 15
benzonitrile (1. mol) using potassium carbonate (-'3
mmol ) and lead (IV) acetate (1.05 nmol) in toluene (7
PL[R-(54Chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-methanol

B o AT R B AP0 Sa R o™ £ehhloro--Guorophenyl) 2HL.
tztrazate@catrbmwdéam&ay!aﬂ@ﬁ%gﬁ%mﬁm B Qhydvia¥ blo o1, 2
diol” (1 usi ng pot ’

20 Bhen | - et hane-1, 2- tassrum
BaehondHE (§ ml3 hotrideprddicewds furifled bpceltimbehfoina@fpraphy (25-

TR A s P A ey B 82 6 Bhesagage, 10, 733

H) 310, aHp2ph1qa)iH)- 2H-t et r azol e- 5- car bal dehyde (70. 8
nmg, 0.339 mmol) was dissolved in THE (5nlL) and

|'i t hi um borohydride (25.9 ng, 1.187 mml) was added.
NRnl? f-ﬁﬁﬂetrgﬁ?-%d[-ﬁ‘éﬁﬂnf»f reflux under argon for
wa

fhree urs an en allowed to stir overnight at
Theditke cempamd (20 lemg, T6es, beige sdlidnwaashta katedie d-mitd11-Itiltetrazole-

THTREE R0 B ErPpmelDsRdIEnia seeryeideds-sThi 7 mmol in THF
(COHD).NEEE GHiAARDGuck SUPHRficWBY ColtiRS Qﬁ@m%o%?h gg 'gg)e%o(;/é ried

over sodium sul fate, tered and conce

€X33es)5 ot 705 (8 WD 1.4 G HY 7(465t,8H), 7.33
EiDArfexanes)5 2 NMR (GDClonhe

anl : ( 8,.(ppmM: 8.190 (s, 11-1),
(gp%?t)g)?grgd ilﬂ')z%sg%ﬁ% (tﬂ%); 5.082 (s, 2H). Exanples
5b to 5f were prepared as described for exanple 5a. 5

) - (5-Chl oro-2-fl uoro- phenyl)-2Htetrazol -5-ylj

‘B%kﬁ%rphrﬁﬂ)ﬁﬁteaawrﬁaﬂﬁmﬂ(@gl 8 my, 75% was
Rl R AndiRe B Fado! B ADN iy
e B AR o Syt B ariglaggrae
thinolpusing bbivohywtohydieidé (3 06 minol)2n THEGB }-160 MLYHE (5 nl).
The crude product was purified by colum
chromat ogr aphy (25 ‘
e) 3-(5-Hydroxymethyl-tetrazol—Z-yl)-benzonitrile

The title compound is obtained from 3-(5-formyl-tetrazol-2-yl)-benzonitrile (1 'mmoi)
using lithium borohydride (3 - 6 mmol) in THF (8 - 10 mL).

f) [2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl}-methanol

The title compound is obtained from 2-(2-fluoro-5-methyl-phenyl)-2H-tetrazole-5-
carbaldehyde (1 mmol) using lithium borohydride (3 - 6 mmol) in THF (8 - 10 mL).
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1o 30% Et OAc/ hexanes). '"H NWVR (CDCI 3) 6 (ppm: 7.92
(dd, 1H), 7.52 (ddd, 111), 7.33 (t, 1H), 5.11 (d,
2H), 2.41 (t, 1 H). c)

(2-m Tol yl -2H-tetrazol -5-yl)-nmet hanol The title
compound (221 ny, 96% beige solid) was obtained from
2-mtolyl-2Htetrazol e- 15 5-ggrbal dehyde (229 ng,
1.22 mol ) using lithium borohydride (3.5 nL, 7 mol)
in THE (10 nmiL). The crude product was purifi ed by
ExAmpla 6chr omat ogr aphy ( 20- 30% Et OAc/ hexanes) . ' HNVR

St Bl fnileidn sy pios §0' (5. 5y 2. 40

Z-(3-Chlojo-plizAyIglPH-tetrazole-5-carbaldeh [yde (75 6mg, 0.362mmol) was dissolved in
'{"1%{‘?3 | oda- phenyl ) 2H-tetrazo | ] -net hanol "The
2l HREerAREPY; 28 d S5t sk aigs fopmersed in'ice. Methyl magnesium bromide

O Fraceaen s oot e AR b v

copled mgce dfter fifteen minutes at 0°C, the ice bath was removed and the reaction was
% @/ meth I-tetrazol 2y|? bhenzonitrile 25 The

gllo F% ) 'ﬁﬁ{%}ﬂ%} teripergtice. ﬂret&/oflpm M Hydrochloric acid was added to
q?ereﬁcﬁrtfl@feﬁmontaﬁﬂ hREQRleows \%t)(u;pﬁrgg@dﬂeteﬁﬂric%né With Q[ﬂ(:’yglcetaie three

using |ithium borohydride
thnes. Thy combined organic layers were washed wuh brme dned over sodium sulfate,

Al A e A R R R i Ul o
MeQE/GH O o> Heldwlidtitle-coh@oinld asArddaebil e@air@g 37%30'H NMR

GRS GRIEL 4l T 5 T RSN (5 6,

117 @; 413y, chl or o- phenyl ) - 2H-tetrazol - 5-yl - et hanol
2- (3 Chl or o- phenyl ) - 2H-t et r azol e- 5- car bal dehyde
(75.6ng, O. 362mm|) was dissolved in THE (2nlL) under

PO PRl 0B P Tty G prie oot her . st

0.507mml ) was added dropwi se while the reaction was
cooled in ice. After fifteen mnutes at 0C, the ice

by dtlR- (9\75311?@rﬁaﬂ%?foarmnrlh-éﬂ'@&@lld)lcﬁﬁﬂ}vaﬁmnal | owed to stir

{ dr.ochl or
T OTEIMEAAE 00 PR R UALEERIEE i v
O\hmdcd ;frqmz-(i}dﬂero@xﬂﬁcﬁcmhﬂgrlmﬂhbtﬁk&yis oaﬂﬁtcahﬁiet(M@ﬁg, 0.77
conbi ned organic_ |layers were wash th

g Boing e S GRS B e G- B2 ol iy Tk Capmb ot crude
PEQREOMIAAN by Dk UREmAAEIES (MRRPRIGAI RGN SR

chr omat ogr aphy™ (3

(€Bfabod A fiepoa)s 7.80 ¢dde &), G131 (463, mw 337(1'%}1), 5.54 (4JRH),(1GDGE,3H),

1577(§ : 818 (s, 1H), 8.06 (m 1H), 7.50 (m 2H),
51N 269 (d. 1H), 1.76 (d, 3H). is Exanpl es

6b to 6f mere prepared as descri bed for exanple 6a.

c) 1-(2-m-Tolyl-2H-tetrazol-5-y})-ethanol

The title compound (221 mg, 96%, beige solid) was obtained from 2-m-tolyl-2H-tetrazole-
5-carbaldehyde (229 mg, 1.22 mmol) using methyl magnesium bromide (3.5 mL, 7 mmol)
in THF (10 mL). The crude product was purified by column chromatography (20-30%
EtOAc/hexanes). 'H NMR (CDCls) & (ppm): 7.94 (s, 1H), 7.92 (d, 1H), 7.43 (t, 1H), 7.31
(d, 1H), 5.31 (m, 1H), 2.48 (s, 3H), 1.77 (d, 3H).



b) 1-[ 2- (5- Chl oro- 2-f | uor o- phenyl )-2Htetrazol - 5-yl ]
-ethanol The title conpound (143.7 ngy, 77% estimated
-90% pure as carried to next steps) was obtained from
2- (5-chl oro-2-fl uoro-phenyl)-2Htetrazol e- 5- car bal dehy
de (174 ng, 0.77 20 mmol) using nethyl nmagnesi um
bromde (2.0 nL, 2 mol) in THE (5 nL). The crude
product was purified by colum chronat ography (25-30%
Et OAc/ hexanes). 1H NVR (CDC13) 6 (ppm: 7.90 (dd,

d)11|:Q27-(3|7_f[|)053- ﬁdﬁ’ﬂ)&ﬂ-@trazﬁl 831]¢dthanbl) , 5.34 (q, 1H), 1.87
Tll& t(t@qwrpewi is 2!4@%4 ff%& 8rés°‘§cﬂ -shegyBZHgprarRle-3-prpaidebyde (1
I THRE @by.ai ned from

'“%‘%Wgﬂgsﬁ‘&% Pesiudfomie! ggﬁ“ﬁg(%ldgl)hydeg(zzg g, 1.22
mmol ) using nethyl magnesium bromde (3.5 nL, 7 mmol)
in THE (10 nL The cryd rodu tpNas purified by
eb’b[ﬁ]ﬂfﬂ%‘?ﬁ“%ﬁzhé@rt&tﬁwﬁ 2?’8] ‘%(5'@” P6Ac/ hexanes). 1H NVR

é@uﬁcpﬁ btainéd Bm(35(5-fbithyl- tatre&al 1-gil)-bidonitidle43 n{mmol)

130 (d, 1H), 48 (s, 3H), 1.77
us(mg msuhyl maghesidim b1anpge (lanm@B@ntHEF%PsL)zH tetrazol -5-yl |
-ethanol The title conpound is obtained from

2- (3-iodo-phenyl)-2Htetrazol e-5-carbal dehyde (1
mrrpl ()Z-Fl&bfbgs ERHW-phemdrziliteinazol-Siylleh{mol 4 ol ) in THE

T&”’pge bermmyi eptadte o & G Pupres e Y PSRBT P Srne
1 %1@;8}521? ?}y)xﬁmg usig % Pashek#RMromide (1.4 mmol) in THF (5 mL).

-t trazol- -yI -benzonitrile (I mmol)
usi ng met hyl nmagnesi um bromde (1 mml) in THE (5 nlL).

apple S Fl uor o- 5- met hyl - phenyl)-2Htetrazol -5-yl]-etha
noI 10 The title conpound is obtained from
2- quoro 5- et hyl

ghe %ﬁ-ZH-t trazol e-5- _
ao‘,é pgErediyd-2c(3- %P‘P nmagnesi um br oni de
[é é‘roﬂléﬁlah%{sﬁgbl%s (RiclTkd 2-(3-Eiaoitenyl)-18-1étfazol-5-yl]-methanol

r ononet 3-ch Ioro phenyl)-2H-tetrazol e
(B.6hE.ar. Zﬂfmdmi)wklléﬁm_l)y wiakenytpiesphing (92.6mg, 0.353mmol). The reaction

2- (3-chl ro p
v(a,ggmgﬁ.bse aZ’f{abn%itg‘ a’f’mg\@?g@% l|E)n]r§nO-IR/KF%OS%Q%Hhlinne
cﬁ&gorgﬂigthaﬁ)e 38N )reactibe vdéeﬂQIWedmo stwamdebrnﬁrrgmsﬁm twaheurs.
bat h and BS (62. 8rrg 0. 353 %@@ s add
mmd)sceﬂm hisawoyarepys adpdanddhz¢qld Saﬂ“r°8ﬁ§dA{‘8q“e°“s
r under A I S rmettal diTH&tombined
k‘é‘? B’S?]g '8 e\/\x/%“scramgg1 8‘%@8@% ?:hc%l d bat H&gta}/afqinge@noved.
@ﬁ@arﬁ'ﬂ 496 SvereWdshetpwitiabrirko tréedeover gdivinn gllﬁaﬁ:eﬁbq:rg@m
w t h di chl or omet hane threeé)eld s...Th ehgo gp%
engentiaied) Apepridsproguchyas Ry r@ PSR Y e r

SO UIRIRHLRY & ikl kiRt GoRBBlnd as a white solid (45.9 mg, 71%). 'HNMR
(CDCls) & (ppm): 8.179 (s, 1H), 8.050 (m, 1H), 7.518 (m, 2H), 4.730 (s, 2H).

b) 5-(1-Bromo-ethyl)-2-(3-chloro-phenyl)-ZH-tetrazole
The title compound is prepared according to the procedure for 5-bromomethyl-2-(3-chloro-
phenyl)-2H-tetrazole (example 7a) using 1-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl-ethanol

as starting material.



20

25

concentrated. The crude product was purified by colum
chromat ography (2%veOH CH2CI2) to yield the title
compound as a white solid (45.9 ng, 7 1%9. 1H NWR 25
(CDC13) S (ppm: 8.179 (s, 1H),.8.050 (m 1H), 7.518
(m 2H), 4.730 (s, 2H). Db)

5-(1-Brono-ethyl)-2-(3-chl oro-ghenyl ) -2H-tetrazol e The
title conpound is prepared according to the procedure
for 5-brononethyl-2-(3-chloro- phenyl)-2Htetrazol e
Esxmplsl8e 7a) using

1-[2-(3-chl oro-phenyl)-2Htetrazol - S-yl-ethanol 30 as
starting material. 55 Exanple 8 a) Mt hanesul fonic
ﬁﬁM@tthésaﬂf)ﬁrc Gloidor- @@W&)}pﬁéﬂ}%@tﬂ-ﬁ@zoﬁs ¥iE])-]eﬂﬁIl laytbr

ester 1-[2-(3-chloro-phenyl Htetrazol I"- et hanol
4% (%ﬁlﬁorowhzméh%ﬂttstramlss - @%@pb@é 3mg, . Zéﬁlmhbld wosrdistrdved in

@@gﬁmﬁl‘ﬁﬁpuﬂgg A&%/oneahﬁ %rllei ﬂ]iu?é é’&l <# (2_)9r§|) gl? ¥3s g%iﬁgv? %lowed
by @eBynnlfpnyl 'Ehbnde@@t&ub,no 2@sEnrad]). O'ﬂ&deidnoﬁ ag alddwednt® S at
t enperature overni ght. Sodi um bi carbonate (sat.) was

ORI P VS us wor kup was done extracting with
Sédih b@%bﬁ’ét@(sﬁt‘")r»@& aHHERd ad BGueENWORES WaS @ 'eﬁtr+ ?éggﬁth

were washed with brine, dried over 10 sodiumsu
¢thyltagetetel thaerdtinemn Gl tcombined orfhmc tayerd evepr wabhed with $rine, dried over

{M{urnte s@%tﬁ,p lt ang Sk é)tngegl P%alwtﬁ/bc%m%% Bciar}/'t{eglfqg R&/EEE tube
(5@%3}1/@1{{019@ yleﬁt tilgtl{l@corﬂﬂd).md & a0y7en()molll<h|) 7méb @% HNMR

@%ﬁ@e@m&b%l& (&klP@/e$ a7 ﬁwelﬁar’égg%@ éé@&rl%@dlfﬂbﬁ 157 (s, 3H),
ﬁg@gg’)bg?'Sa b) Met hanesul fonic acid

- hi oro-2-fl uoro-phenyl)-2Htetrazol -5-yl met hyl
ester The title conpound was obtained from

2-(5-chl o 2-fl uoro: pheny|)-2Htetrazol -5-yl]-
é@f'%zeﬁgpt?%gw%pr@aief]%f%b PRE W NShe sul f onyl
chloride (0.02 nmL, 0.26 mMmol) and 20 triethyl am ne

(0.05 nL, 0.36 mml) . n dichloronethane (5 nL). The
'@)rMelféaeesplfam iackd 2-(3rdderot2-flearogihenylp @ Hi-tetrozdl ey lamthyll eger

G e S e R O L
ﬁhetbahoq 639&hé O(19-12mb]) weihe mﬂw&ﬂm@ﬁh@h&a@z RLY0.26 bty and

ste 25 The title compound was obtained from

t{le 3l a(ﬂsﬂ%(ﬂ Q?rrstQ $¢ {alafroéllp Hishipromeshane £% may. oih%cryqiq extraction

RS o b il ipd Chtch SRR A 8L Al FBLOG Gjcnoue
farthereufificatibnl., 1.1 mmol) in di chl oronet hane (5 nl).

The crude extraction product was divided into three
sanples and carried forward to the next reaction

¢) Methanesulfonic acid 1-[2-(5-chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-ethyl ester

The title compound was obtained from 1-[2-(5-éhloro-2-ﬂuoro-phenyl)-ZH-tetIazol-S-yl]-
ethanol (103 mg, 65% pure, 0.28 mmol) using methane sulfonyl chloride (0.05 mL, 0.65
mmol) and triethyl amine (0.15 mL, 1.1 mmol) in dichloromethane (5 mL). The crude
ex‘qaction' product was divided into three samples and carried forward to the next reaction

without further purification.
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wi t hout further purification. 56 d) Methanesul fonic
acid 2-mtolyl-2Htetrazol -5-yl nethyl ester The title
compound i s obtained from

(2-mtolyl-2Htetrazol -5-yl)-nmethanol (1 mml) using
met hane sul fonyl chloride (1.5 nmol) and triethyl
amne (2 nmmol) in 5 dichl oromgghane (15 nl). e)

Met hanesul f oni ¢ aci d

1-(2-mtolyl-2Htetrazol -5-yl)-ethyl ester The title
conmpound was obtai ned from

1-(2-mtolyl -2Htetrazol -5-yl)-ethanol (1 nmol) wusing
Ay RicaRR@sultohfciid 2-aRtoR1i2gB et azbl- wméthﬁredtef r I et hyl

amne (2 mmol ) in 10 dichl oronet hane (15 P
The tilaermnonndisiobtaipef from (2-m-tolyl-2H-tetrazol-5-y1)- methano (1 mmol)

n I The
ufmé é:&%% S%Ifgéri}g ngogld%{_;  mimo ﬁfza?% Fﬁ%’tﬁyl IRidYD nfR8I8n
d&hk&xﬂ&dmezuhﬁLhyl-tetrazol 2-yl)-benzonitrile (1

mol ) using net hane sul fonyl chloride (1.5 mmol) and
triethyl amne (2 mol) in 15 dichloronethane (5 ni).

ﬁﬂﬁﬁﬂlafcm -ACtofl1-2H-tetrazol-5-yl)-ethyl ester
giigﬁ%% cyano- pheﬁ@ )0 H-teffggo %) y-eth ester

Tﬁh etle pctm;@un@wps)«zh'cdmdsfr@btls(ﬂﬂ@éplflr?&metrazol -5-yl ethanol (1 mmol)

h tet I I 1

e R REREY L0 PBITE RN ' S
dyd}ﬂ&&mthm@mm@uz nmol ) in 20 di chl or onet hane (15 rTL)
h) Met hanesul fonic acid

2-(2-fluoro-5-nethyl-phenyl)-2Htetrazol -5-yl net hyl
¢ na i t {
o St ek sl FRRAU Al 8L BRI ey
mtm pahpduhd isnbtlinedsramy 3mmmeyrsqjhyldmazobwgrhea@netmles(1
riet n
i oh Pnbebs v SRR {75 BRI TR b aring 2 gpmob in
&aﬁ&bﬁam&kqgﬁﬂQS met hyl - phenyl) - 2Htetrazol -5-yl]-ethy

| ester The title conpound is obtained from
1-[2-(2-fluoro-5-nethyl -phenyl)-2Htetrazol -5-yl]-

e R

'ﬂieQﬁieQbﬁﬁ@hﬁMtz(xﬁed’lﬂm)m 353—(11h)ld1Mejz -bihpsettazoli?-yl] doenzdnitrile (1

: rlemégglsgg %ﬁglg%gsy! %né%ﬁ};}é alzé) {ngml an tnetMyl ag‘lsutlee& mmce>1) in

&aﬂlénw&g& 9 I)-2Htetrazol -5-yl] -methanol (1

usit ng net hane sul fonyl chloride (1.5 nmol) and
triethyl amne (2 mmol) in dichloronethane (15 nL). 5

h) Methanesulfonic acid 2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethyl ester
The title compound is obtained from [2-(2-fluoro-5 -methyl-phenyl)-2H-tetrazol-5-yl}-
methanol (1 mmol) using methane sulfonyl chloride (1.5 mmol) and triethyl amine (2

mmol) in dichloromethane (5 mL).

i) Methanesulfonic acid 1-[2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-ethyl ester
The title compound is obtained from 1-[2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-
ethanol (1 mmol) using methane sulfonyl chloride (1.5 mmol) and triethyl amine (2 mmol)

in dichloromethane (5 mL).
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k) Met hanesul fonic acid
1-[2-(3-io0do-phenyl)-2Htetrazol -5-yl]-ethyl ester The
title conpound was obtained from1-[2-(3

-1 odo- phenyl )-2Htetrazol -5 -yl] -ethanol (1 nmol)
usi ng nmet hane sul fonyl chloride (1.5 nmol) and
triethyl amne (2 nmmol) in disghl oronethane (15 ni).
10 Exanple 9 a)

4- Met hyl -5-pyridin-4-yl-2,4-di hydro-[1, 2,4]triazol e- 3-

) MethanesiMaiit a6l izllséiéd ﬁhle@yl)dﬂ remw@&lﬁfekm etér - 5 g,
3 15 thiosem carbazide (16.4

- et h _
’gjhe ‘it§5°°§1pﬁ2¥tﬂa i OW@PE‘? FoRda G- ipdpyphernyraH-tedmeplrt-y1]-methanol (1
Snbl)Bfhg wdehe stﬁfogglrbhﬁatnd@ @5 ﬁﬁgt AR, lgfn?necw %{n%lgnxt

After evaporation to dryness, ueous
tigideromiethang A5enlp, 2M 500 mml) was added and the
resulting solution was heated at 60C for 16 h. After

cooling to roomtenperature, the solution was

k)EMtaﬂhaheleBﬂnWaEi'a 1602 (3 oyl PIehly DLEE tediiz 61 S-Sl_iTT-%th yl ester
ﬁh p|tate that fornmed was collected b [tration to

e\ ftlecnmppynd was potast o mnld2-@aipdo- phﬂnvlasttstrml -5~ ethzgxol (1

(
gl b Yt YR Blora £ PR e S it el
dichddrogethsnarifimdr). t 0 above: a)
4- Et hyl - 5-pyridin-4-yl -2, 4-di hydro-[1, 2, 4]
ri%éoge-s-thione The title conpound (pale yellow
©716.7 g, 58% was prepared fromisonicotinoyl
chl oride hydrochloride (25.1g, 140.8 nmmol) and

-%hh I-g- thi oseni car bazi de (16. 87 2 141.5 mmol ) in
"39‘ ﬁw& (Pls'émrﬁ‘yl-%tq\hg’aaw[bwﬁy@ms«gd@lopg20 n, 2M
Immlkh@ﬁeeﬂycﬁ&mm& e .4 %‘tlgﬁ mas §ndf43fn 91-%.0

f f ect ¢clization. |IH NWMR g - 8.80

aﬁf;mlcaz 1de7(16,zi 8( ]Oﬁé 9 IQF‘PD V@rq_qle@l in gyp:;;ime;g Ptand gtigyed under
aEgb@rﬂg llaugbérlt t51§perature ovex;mng_ht _After gva Xo%al 1ﬁn ’g dryne[\;si a%ueﬁfs sodium
htyihioaji%m(zi Z n‘gl%mrgdb was @;hied)and tb@msvdtmg sedytion was heated at
60yl tRabthea frer c@glu%lto 1 Sont te%B%%a)cu;@ ek ﬁlﬁioﬁ Wﬁa% ?%dtrahfed(viléh 6N

I sot hi ocyanat e
chiggc pddtldg peamp@t@'@thaé formeth waT trdlepteck by filiratiams to @ve the title

6RABb&EM (bAe YO & (ﬁ[{p (P}Sﬂ
regnve éueou§ o) %ﬁﬁ% r oxi de %é%@%ﬁxgq%)ﬁﬂgﬁ?iZE&
TR dAPED3 AN 6, Bk resultlng sol uti on was heated at 60C
for 20 h. After <cooling to roomtenperature, the

sol ution was neutralized with 3N hydrochloric acid.
Egamplotkci pitate that formed was col |l ected by

filtration to give the title conpound (pale yell ow

Made in an analogous manner to above:

a) 4-Ethyl-5-pyridin-4-yl-2 4-dihydro-[1,2,4]triazole-3-thione

The title compound (pale yellow solid, 16.7 g, 58%) was prepared from isonicotinoyl
chloride hydrochloride (25.1g, 140.8 mmol) and 4-ethyl-3- thiosemicarbazide (16.87 g,
141.5 mmol) in pyridine (185 ml) with sodium hydroxide (220 mL, 2M, 440 mmol) added

to the intermediate formed to effect cyclization. "H NMR (DMSO-d6) & (ppm): 8.80 (dd,
2H), 7.72 (dd, 2H), 4.11 (q, 2H), 3.59 (t, 3H).

Example 11
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solid, 3.58 g, 98%. 1H NWMR (DV5SO-d6) S (ppnm): 8.76
(dd, 2H), 7.80 (dd, 2H), 1.00 (m 10 2H), 0.61 (m 2H)
(note one cycl opropyl -N signal bl ocked sol vent signa
at 3.32ppm). Exanple 12 _

4- (4- Met hyl -5-net hyl sul fanyl -4H[ 1, 2, 4]

triazol -3-yl)-pyridine 15 To &gsol ution of

4- Met hyl -5-pyridin-4-yl-2,4-di hydro-[1, 2,4]triazol e- 3-
thione (1000 nmg, 5.20 mol) in 1M sodi um hydroxi de
(10 nm.), added a solution of iodonethane (0.52 ni,
48C§élopmpyl}5 pyri@inbhyied 4-dhydig- [I,Btltrnamlle-a-tthMe over ni ght.

Htllggt() dorlﬁfr_](;tmoé(q]yggzlé\f} g% g%]ﬁﬂl’ggmet gﬁ S%l ?ﬁpr?'ﬁy? ?s?thygcglpnate

(.53 tky 8817 ﬁxﬂfblﬁlﬁmmhbb(ﬂﬁdah) Mavhmml at C60y¢ érd H.i THeenixture was

c?og%t;)sl'rlggn + %\d tgez%léen? g'as ?Pﬁov"}’@ é%ue gs soé'_\gm %ﬁir%@de ©

[ 2M3 mmdi)@ﬁﬁﬁdﬁedlﬁld the resulting solution was heated at 60°C for 20 h. After

4- 4- Cycl o | - 5- et hyl sul fan 4H- ri - 3-
ceﬂlang;s«mom Pt teSp{ipR Rl %&%ﬁét’mh% g The
p?cc%?tat@@ﬁh't YorinBd Qb adIRbted By fltjativ@td vkl titlo cémpaadt (ialeyellow

ssztlldc;“?éﬁ@ 9850 1 H BIR (PMISQ-dO)P| (opm): 876 499y 12HD; 80(dd- 2D, 08 (o,

21—1) (016 19(m, 413 ErolBHe)cytiBprby1-18 Sighdl Bldekel sokieddesifnkat@.32pin).

roomtenperature. After stirring overnight, the

reaction mxture was extracted wi th dichl oronet hane

BRagpiden the organic | ayer was washed with brine,

drlgd over anhydrous sodiumsulfate, filtered and

concentrated to afford the titled 30 conpound (729 1

4rtd;Mebyh-S-stipdswd famy b H- (1,2 4Rzl pd)-py ridine n3)

Tod, soRtipn of74-MethyhS-pyrigigy4-ys2,54ihygio- ! 4]&212812 (-@mng Q)OOO meg,
E&@ém s%lull‘é)n 3Picdbdmethane (0.52 mL,

skoﬁnw%%g%ﬁ onf}fomf %reil(tl%ti? 4]triazol - 3- y(l ) -

8p2rmmph) én @hanol 3 mL) oftimed 6hR pvemlg t Extracted into 200 mL

d4chgo 0&@&1{%&85 vﬁ?ﬁeiaXthhL%Ingﬂ%d Tﬂﬁb&e@ov‘é} Lr[Hy%QL so%ﬁdfﬁ lulfhte

in acetic acid q
fﬂtatedtando nomfenttqwm veduols yisld titlezemprend (1i0Q e-04% (ye(bd)rrLIﬁ -NMR

R eAY e W e A T R A G S

Extracted into chIoroforn1(3 x 100 nmL). Washed organic

| ayer with 5 saturated sodi um bi carbonate (50 ni).
eLYer anhydrous sodiumsulfate, filtered and

concentrated in vacuo to yleld t|tIe conpound (1 01 g,

s MR it
AL ik Sy L R P e 10

semlloﬁi lbfg-c ?IQO}[JIIBSleS Hrempwpmgqi QA apilepakier(l g, 4.58 mmol) in 1M

anal ogous he sequence described in exa

spdium ol (L0 ﬁ&)m‘féeqm AeReTtHeor Al ﬁw%e{ﬁrﬂpf%@m dheggeaction
SRR WG BRI Wih dichloNUR iPeAB heR the organic layer was washed with

brine, dried over anhydrous sodium sulfate, filtered and concentrated to afford the titled
compound (729.1 mg, 69%, beige solid). 'H NMR (CDCl3) & (ppm): 8.77 (d, 2H), 7.75 (m
, 2H), 3.23 (m, 1H), 2.82 (s, 3H), 1.17 (m, 2H), 0.80 (m, 2H).

Example 14

a) 4-(5-Methanesulfonyl-4-methyl-4H-{1,2,4]triazol-3-yl)-pyridine
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(ppm: 3.59 (s, 3H) 3.99 (s, 3H 7.52 (m 1H) 8.02
(dt, 114) 8.83 (dd, 114) 8.91 (m 1H). c¢)

3-(3,5-D fluoro-phenyl)-5-met hanesul f onyl - 4- et hyl - 4H
[1,2,4]triazole is The title conpound was prepared
anal ogously to the sequence described in exanple 9,
12, and 14 using 3, 5-difluorggbenzoyl chloride as
starting material. IH NVR (DVMSO-D6) S (ppm: 3.60 (s,

3o Phoigron e e malhy il P AR 33y pntine 1000 me,

6{8 atzml) @zymc apydr pdifed e selutol oftKMnOOfl. 15, 228 imthvl) in Ha0 (50 mL)
g%%gg@@{%oﬂttaeg gt(}?lz?or%g:ioug’s %m éo)dlum h}y? ! geegl svgl%%e unt{lrL ?u-pyvacolour
ag disghycged pExspapted Satoreblosofer Ban00-vlt): [WasBedidghnia EQbrBith

cet | aci
U S B e [, DB B S gresa
Bor6nttaedris yacso i yiﬁhdhiylg rcslgﬁ@unamd bi _gr ﬁ&%ﬁeﬂ@ldﬂdm &DCLy) 5
0 charge e reaction mxture

t&?g‘)% 903&%@@%‘*6%1 4)6%@50} éﬁﬂ (% BEh the or gani c
| ayer was washed wi th saturated sodi um bi carbonate,
gb%%gmover anhydrous sodium sulfate, filtered and

TEeefhangty Byla‘f-fn&mylﬁﬁellt%‘ﬂPw%%wbmyﬁuluqme 7 n,
??_gﬁtle\;%t?ﬂgeurﬁﬂbés 64 u@%)secﬁleﬁ&q&cnb%d%@e&ﬂlgle 9,12,

1’421sbng mcggnqyl 911101(1#1 h}@pq)c 1og§gmt@tm@n@@na1am NMR (CDCl;) &

T e T

N-am no- N, N'-di et hyl - guani di ne hydrl od| de (Henry;

gh?%ﬂ“’éfﬁthegﬁﬁ?o?‘gﬁ%wﬁﬁg b B AHGE

titlsfcompeund; wes prm)greﬂsa:tlegtbuv\lb'ttmhmscquemm&rfbed irbexainiple 9, 12,

ad ed and th
B B0 SRS B ol 3 s e ] (it Rgs o5
@pmEd.Er(sl 3ddm3:&m(s[31H¢d.56I(kaermSt allization from
et hanol, water and Et QAc gave 216 ng (26% of a
yell ow white solid. 1H NVR (DMSO), d (ppm: 2.85 (d, 3
FRandpld®5(s, 3 H) 6.25 (d, 1 H 7.65 (m 2 H 8.67 (m
2 H. 10 b)
[5-(3,5-Difluoro-phenyl)-4-nmethyl-4H[1, 2,4]tri azol - 3-

#t%eyabﬁrwbylasrmmaﬁhﬁlmhyi mgpﬁ;ﬂﬁﬁaﬁous@ﬁ) B&ﬁ@ﬁ@ed
lgccordln tot e procedure (4

§PIHEPhOlROpASsium Remancagals {533 s, éﬁwrpoam pratey éﬁéaﬁmu was added
tb G yolfti MBS 45(4%6151%13}9 m%ﬂmanﬁhm _5[1 ﬁ’ﬁ]méli?h %"‘@ -pygidine (514

DNVBO- D6 _
1%1%} 2. ?1mp|)o )—,mgset:c:mmd (11 mL) drop w15e at room temperature After stirring for 3

hours, sodium hydrogen sulfite was added until the purple color was discharged. The
reaction mixture was extracted with chloroform and then the organic layer was washed
with saturated sodium bicarbonate, dried over anhydrous sodium sulfate, filtered and
concentrated to afford the titled compound (546.7 mg, 94%, white solid). 'H NMR
(CDC13) d (ppm): 8.86 (d, 2H), 7.77 (d , 2H), 3.64 (m, 1H), 3.63 (s, 3H), 1.25 (m, 2H),
1.01 (m, 2H).

Example 16
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15 3H), c¢)

Met hyl - (4- et hyl -5-pyridin-3-yl-4H[1, 2,4]triazol - 3-yl
)-ami ne The title conmpound is prepared according to
the procedure for nethyl-(4-nethyl-5-pyridin-

4-yl -4H[1,2,4]triazol -3-yl)-am ne (exanple 16a) from
ni coti noyl chloride hydrochloq&ﬂe. 20 Exanple 17 a)
3-Pyridin-4-y1-5,6,7,8-tetrahydro-[1, 2, 4]
triazolo[4,3-a]pyrimdine A solution of 750 ng (3.1
mol ) (1, 4,5, 6-tetrahydro-pyrimdin-2-yl)-hydrazi ne 25
d)Mctb'yle(di-xdethylas}byn&nnez-platm[z,amiﬂaml-a.m}mmnid e; EN 49;

G R S s R L e

(]:ElﬂryCSmuh;rJ /;mexgmem Sthe memﬂé; msmndugeng/\(aﬁsmbg odiedtinoyl
{ { at),. an xtracted.w t
Blerith B el g ER B evss Brdmibt 160°C.
KpaD; csan m@adc&u efd thEhrﬁSth:e \Qihrditﬁ‘@dtétg‘f a@wwm@;mgglam
% g d 83 (%H#Q%S mglte solid. 1H NMR

agydr ?ﬁncenfr ll‘i)at‘%n grmcamancg Wteqanﬁ:ﬁt@m: gave
A6hg ('26%3 of ﬁryel%Wm& s@ﬁd (m NR/IH‘DDMS@) d (ppm): 2.85 (d, 3 H) 3.45 (s, 3
éﬁ{%é%fl % % d t et rahydro-| 43

4 éPp%FD§1aKWe2§Q The t|tIe conpound is

prepar ed accordlng to the procedure for
i di n- 4-

BB ieni et AL 34l pgat s thsp-asing | o

ﬁh@aﬁlefcbﬁﬁblﬁidqﬁﬁs 'pfl';%)ﬁled ﬁEUo?cﬁhéjfé) th@%{ eEéHGR:' 53 h@ﬁ{l-g-rﬁ}thyl -5-

uor o- t rahydr o- tria

PZHF@r‘ztyls‘Héj[b% f*]tﬁwi ﬁeyl)) -appige feptﬂrpeledéﬁ@ahwr ﬂtmr@ﬁenzeml
ARERE. dl'}rlmvﬁpgj‘h?,om@%qﬂﬂ&? A §d3§ RY3.48{s03 ﬁglé.(zoE(d,Gl FI) $35 (m,
i né (exanple

tetrahydro [1,2,4]triazolOf 4, pyrimd

M) from 3,5-di fluoro-benzoyl chioride. to Exanple
18 2-(nethylthio)-4,5,6,7-tetrahydro-|H 1, 3-di azepi ne
Met hyl iodide (0.55 m, 1.15 mmol) was added to a
%quzylr.(ﬂ ~naithyl-Bpyridin Soplrd-P1,2, Al tviazel-3¢yD-90ing, 7. 68

T Y R L
4sy3talt-[ loh4aazdl-$-ybtamdng (eeasplk il 6 froAf niestinopladhlarglethgdmochloride.

hex. was added and the precipitate was coll ected by

filtration, washed with hex. and dried to give 1.79 ¢
Exa6fle tT ude titl e conpound which was used directly in

t he next step. Exanple 19 20
a) 3-Pyridin-4-yl-5,6,7,8-tetrahydro-[1,2,4] triazolo{4,3-a]pyrimidine
A solution of 750 mg (3.1 mmol) (1,4,5,6-tetrahydro-pyrimidin-2-yl)-hydrazine
hydroiodide (ref. Krezel, Izabella; Pharmazie; EN; 49; 1; 1994; 27-31) and 552 mg (3.1
mmol) isonicotinoyl chloride hydrochloride in 3 ml pyridine was heated at 120 °C over
night. The reaction mixture was cooled and diluted with K,COs (sat) and extracted with
3x10 ml chloroform. The combined organic extracts were dried and concentrated. Flash
chromatography (CH,Cly/MeOH 10:1) afforded 83 mg (18%) of a white solid. 1H NMR

(CDCl) d (ppm): 1.91 (m, 2 H) 3.24 (m, 2 H) 4.13 (m, 2 H) 7.67 (m, 2 H) 8.65 (m, 2 H).

b) 3-Pyridin-3-y1-5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidine
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1, 3-di azepan- 2-one hydrazone hydroi odi de Hydrazi ne
hydrate (0.44 m, 7.23 mmpl) was added to a solution
of 2-(methylthio)-4,5,6,7- tetrahydro-1H 1, 3-di azepi ne
hydroi odide (1.79 d, 6.58 mmmol’) in EtOH (12 nl). The
reaction m xture was refluxed for 5 h and cooled to
r.t. Et20 was added and the prgduct 25 was col |l ected
by filtration, washed with Et20 and dried under vacuum

i@ ik ¥§rnﬂom141§ lyp@a e&orﬁﬁlg?&hk bidégd&f?rﬁ?%;gﬁég Agf“s ¥aS.

used directl next “ste
t@abiﬂfpdﬂ A 4411‘1?2191‘ﬂ4:3 a@pyginiding éﬁhiydpb 15 h-)- frdm Bjcdiinoyl chloride

i 111&[433] [1, 3] di azepine A m xture of
& Oaggazepan 2-one hydrazone hydroi odide(1.00 g, 3.9

nnDI) and isonicotinoyl chlorlde hydrochlorlde(695

ctor. at "
R RTAR phel. HER8 DB A PR ot otrreide o
TR tithoBomspiund isoprgpaseitacgordiap th mxpro&edled fori3tgyridiaM-yIFh6,7,8-

| d nd. conc rated, [Fl.ash 62

Al T A G RE R SR
chlonpound which was used directly in the next step. 1H
NVR: 1.89 (s, 4 H 3.15(m 2 H 3.86 (m 2 H 7.44
(d, 2 H 8.66 (d, 2 H. s b)
Examiple I8 n- 3-yl -5, 6, 7, 8-tetrahydro-4H 1, 2, 3a, 8-tetraaza
-azul ene The title conpound is obtained from
ni coti noyl chloride hydrochl oride according to the

2HEeeBdthi9-4556,0 /tb gt dk 61 H-1,3- dlazgl meSH_ . ol 4
tet triazol o
VBN £ e i S bt dlbrnzsl el
(Boq 3, ﬁs@hﬁnbg@m Scefthe (8/in)): Phredotfn nBiktupd WAk 0l didd Fordl 538in3
}%éétraa%% gﬁzge The titl e conpound is obtained from
gt LiMtiop i dissole theeabidsli AT feplingdo r.t. hex. was
agdedand Llfe@)réﬂ:@ﬁﬁt’elv{?liﬂolﬂ&fed by filtration, washed w1th hex. and dried to give
tetrahydro 5H[1,2,4]triazolo[4

137%3 é? ghcrs?edﬁy %@&pﬁend( whighpreused é)rectlysn thecnst e
4-(4-Ethyl -411-11 ,2,4] triazol-3-yl)-pyridine
4-Ethy|-5-pyridin-4-y|-2,4-dihydro-[1,2,4]triazole-3-t

Expopte 104, 2 g, 20.4 mmol) was slowy added to Raney
ni ckel (-40g, washed three tinmes with 25 nL portions
of ethanol) in 20 ethanol (50 nL). The resulting

13t dinaepanZeanediydrazene bydrow@ideor appr oxi mately 28 hours.

TR AR B M85 SRR LS5 -
tetr2hBBo-4 H-B3- d&%pme]hjldfdimnﬂmm), 6.‘58 @ppet) in lﬁO%Il( 1(2 &nl). A,
%ﬂ?o% rfnxtu:e was re?luxezd t{)r Sh ancmdole% 1o 1.t (quO w'a;Q édded and tge product

was collected by filtration, washed with Et,O and dried under vacuum to give 1.46 g

(100%) crude title compound which was used directly in the next step.
Example 20

a) 3-pyridin-4-y1-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a][1,3]diazepine
A mixture of 1,3-diazepan-2-one hydrazone hydfoiodide(l .00 g, 3.9 mmol) and
isonicotinoyl chloride hydrochloride(695 mg, 3.9 mmol) was heated in a microwave
reactor at 160 °C for 10 min. The reaction mixture was poured into Na,COjs solution, sat.,

and extracted with DCM. The organic phase was dried and concentrated. Flash
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25 Exanple 22 (4-Ethyl-5-pyridin-4-yl-4H[1, 2, 4]
triazol -3-yl)-nmethanol A solution of
4-(4-ethyl-4H[1,2,4]triazol -3-yl)-pyridine (2.55 g,
14.6 mmol ) in 37% fornmal dehyde (-12 nL) was stirred
at 37C for 16 hours. Flash chromat ography (10% 30
met hanol i ¢ ammoni a in dichlorgpethane) yielded title
product (2.55 g, 85% used without further

Ay g@%@%&ﬁ@ ga@g?gzigr&gm@@a@ c&eﬁaﬁh%lfehowas used

difectlst in( the nazm)sgepdmsmd 1.89k4 4 H) 3216 (g2 H)|3|)86 (m, éﬁ)(7t44 d2H)

anple 23 63 a
83% I%%S 5-pyridin-4-yl-4H[1, 2, 4] tri azol e- 3- car bal dehy
de Di chI or onet hane (4 nm.) was added to a vi al

of SRR s b7 R e bt i aneng

TH@tﬂtld‘lﬁlﬁgﬂnﬁBB oﬂtained (ﬂxen‘(xﬁﬁﬁmayl rwgl,ondsh)zﬁrq_cgdqm lapcopging to the

add Th i.al, was.. s

Ry e Dl
affi |3¥dﬁz@;§inétuk§mgbzogl ite and concentrated to yield the
title conpound H NVR (CDC13) 5 (ppm: 10.21 (s, 1
H, 8.88 (d, 211), 7.63 (d, 2H), 4.45 (q, 2H), 1.48
cfﬁ 3, §-b1ﬁuor3q»h|@ﬁyl -5,6,7,8-tetrahydro-4H-1,2,3a,8-tetraaza-azulene

Vet hyl - di, n- 3- 4] t le- 3- h
TpubtrRERp éroi@a%«%sfﬁ%w% Sihais 301568 B SR G e e
pﬁﬁ%ﬁ@@@cﬂ&a%ﬂ ilsﬁlcﬁﬁm V6728, %teh)ﬂhydﬂd%[—[-[l 2 4]tr1azolo[4 3-

4] tri azol ) -pyridine (exarrpl e 21),
5[4»3&1#3‘7!’“15 eﬁ?’i“?’&lzﬁ ?4 -4H[1,2,4]triazol -3-yl)-
met hanol (exanple 22) and :

4-ethyl - 5-pyridin-4-yl-4H[1, 2, 4] triazol e- 3- car bal dehy
Fgample3danpl e 23a) by using
4- et hyl -5-pyridin-3-yl-2,4-di hydro is

-[1, 2, %‘t{rlazole 3-thione as starting material. c)
45(4(E;hst fALadtriopdrdy)y-pyridige hy| - 4H [ 1, 2, 4] tri azol e-3-¢

4%&?1#38&)’&%&4}2 19 ddihddo 07 ?Hﬁ@le'—ﬁthﬂfn@ RAD gdz(mn anyoNa Jowly

sequerice’ descri b or 4 ethyl -4

afidedl t4]R1an¢yagd¢el (3~430g)w§9¢q tgxeﬂ @m@§y§h~af5 @Lzac)rtlons o[f ethanol) in
&R?{lﬁl afﬁé{ L% ﬁ(e re?ﬁlﬁﬁgz?‘x)&turé bl dirfeddd 63°CoBPA p?d)bhlnltely&@ hours.

Fheabluyibn Em{wre ivehis naréfuylbr filtkteql Andospentriated i wrcgo EnYipid Ittt
de (ex

pgutl @%ﬁl%gfg‘% ﬁM@D@Q Ryprm): §:8) (‘?1%19 8%3 (s, 1H), 7.62 (d,

21—?28 ﬂgcg Qﬂ;ql ﬁ-@ -3ihhi one as starting material. Exanple

4-{[2-(3- chI orophenyl) 2H-tetrazo| 5-yl | met hyl } pi peraz

E% e 68 boxyl at e
3‘L&hl or o- phenyl ) - 2Ht et razol e- 5- car bal dehyde
22 3ng, 0. 107nmol ) was di ssolved in

Bﬁﬁne RAA-[¢R 261000 -alehAlbhy | - 1- pi perazi ne
%%&‘a 8- éﬂ]r)g Aﬁ—yt-[l’ 2 dﬁﬁ'la gpfl yridine (2.55 g, 14.6 mmol) in 37%

formaldehyde (~12 mL) was stirred at 37°C for 16 hours. Flash chromatography (10%
méthanolic ammonia in dichloromethane) yielded title product (2.55 g, 85%, used without
further purification to remove remaining para-formaldehyde). 'H NMR (CDCl3) 8 (ppm):
8.81 (d, 2H), 7.72 (d, 2H), 5.74 (t, 1H), 4.73 (d, 2H), 4.26 (q, 2H), 1.27 (t, 3H).

Example 23
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was added foll owed by sodiumtriacetoxy borohydride
(31.8ng, 0.150mmol). The reaction was allowed to stir
overni ght. Ethyl acetate was added and the sol ution
was 30 washed with sodi um bi carbonate (sat.), brine,
dried over sodiumsulfate, filtered and concentrated.
The crude product was purifiegsby col um

chr omat ogr aphy using 45% Et OAc/ Hexanes and 100% Et OAc
to yield the title conpound as a white solid (17.4ny,
64 46% . 1H NWMR (CDC13) S (ppm: 8.190 (s, 1H); 8.070
Pri-EthyHp-pyvidir6 &-y|-A¥-[RR2)4]trikz418B-(agbalddkj)de 3. 983 (s,
Dieplor@nediiane (4rmL;¢H)1$ adde® @a (ind coAtd)ningl(4263/1(5tpyridh)-4-y1-4H-
[Eégﬁg'{ag&fz é? -me a241f(SéM? mg, 8 5’? r%rmeo anﬁ nga%ggt{elsebgigxitieo 5364.3 mg,

419 mﬂ@@hladdeml- Z‘-hé viabivas alaeayah% the kl;]atcﬁén’ ﬁiﬂlb_?_vebl Itdmir:wﬂ two
ra2| cid et er e title
o PO B i e o et oottt B vidd s e
C2>ﬂ(p5mﬁﬂ]|lHMﬂZ-(CDGl3§@(ppm) 10.21 (s, 1H), 8.88 (d, 2H) 763 81 2H), 4.45 (q,
#ﬂo gbs tetrazol e- 5-car bal dehyde (21.8
F?‘ et hyl -1 - pi perazi ne 10 car boxyl at e (0.03
uL, 0.2 nnDI) and sodiumtriacetoxy borohydride (50
in 1, 62-dichloroethane (1.3 nL). The
n‘%LMétbé’ll étRXE‘ld"Wé'Q’ -4l [l 2 triazglechrarhaldebydsmmat ogr aphy
AitKRQ g -
1§§ it %’%E&x%qé %@ﬁéé@ﬁalog@ﬁé }L\IM%h? 3§1 g cﬁBéH?fr 434 Bthyl-4H
[ ﬂ;ﬂtrqzqiz‘i xlkpyrzime) (exanpe 2()n{4 ethyl: S-ershn -fi-48H) 2,4t aZol-3-yl)-
rﬁéthem%i’?exanlﬁe 92) and 4-ethyl- -pgrldlfl rfrtéyl 411 51 ,2,4]triazole- :3-carbaldehydle

4-(2-m Tol Htetrazo pi'peraziné-

(wnl%Zmbﬂu%pmirmeéyﬂérpmﬁ@ 3¥kd, é—ddwdwound (36 nm,

g@r{?]tt%&bile 2H-tngd? azol g% ca?bglrgcrenhyde (36.1 ng, 0.19
nmol ) using ethyl -1 -pi perazi ne carboxylate (0.04 uL,

' 75 :
b S4%5 DR Y AT i BRPB G 0, T,
The titla @ommd puprefareitanblogowl utorthedenomat depeabdaiyfof 24()4 Sth9b-4H-
49,0 AL SRR SRPR o 0) dft 0-

qtqhanzH)exanzapl@ 92)( snd ethyl-Spaidig-yl4H)(1,24]6ikz61633-chibaldehyde

et 5o Bibngd a7 P bbem Dl methyl-peedipreyo-11 2:luiazole 3

thipneasrseeriimpamatetdr boxyl i ¢ acid ethyl ester 25 The
title conpound is obtained from

Exampi¢ 24l0- phenyl ) - 2H-t et razol e- 5- car bal dehyde (1

nmol ) using ethyl-1|-piperazine carboxylate (1.1-2
mrol ) and sodiumtriacetoxy borohydride (1.5-2 mmol)

| B R AR B2 S e e easbomdsee
2A@- (Ehlmarpihetxgl] Pi-teteazole e duybaldeBPde@R 8ing, 0.107mmol) was dissolved in
1,2-dichloroethane under argon and ethyl-1-piperazine carboxylate (16.4uL, 0.1 12mmol)
was added followed by sodium triacetoxy borohydride (31.8mg, 0.150mmol). The
reaction was allowed to stir overnight. Ethyl acetate was added and the solution was
washed with sodium bicarbonate (sat.), brine, dliied over sodium sulfate, filtered and
concentrated. The crude product was purified by column chromatography using 45%

EtOAc/Hexanes and 100% EtOAc to yield the title compound as a white solid (17.4mg,
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65 The title conpound is obtained from

3-(5-fornyl-tetrazol -2-yl)-benzonitrile (1 nmol)

usi ng ethyl- | -piperazine carboxylate (1.1-2 mml) and

sodiumtriacetoxy borohydride (1.5-2 mml) in

1, 2-di chl oroet hane (10- 15 nlL). 5 f)

4-[2-(2-Fl uoro- 5- et hyl - phenylgy- 2H-t et razol - 5- yl et hyl

] - pi perazine-1-carboxylic acid ethyl ester The title

compound i s obtained fromfrom

48%j). 2Hmmmr(cm1gat(bpdzy phengs )H}ZELOUetmamj @489 (m, 2H); 4.139 (q,
r sing ethyl erazine

2%@ %%F%g 3 411(—“2 4% §046(H’d4§bdr2l§ﬁ1( g -acet oxy

bor ohydride (1.5-2 mol) in 1, 2-dichl oroethane (10 -

15 nlL). 10 Exanple 25 a) .

Examgled 24bxo Q3f wirk preppied oy Hysctibed fot example-Ba, y1] met hyl } t h

io)-4-cyc|opropy|-4%#1,2,4- triazol-3-yl] pyridine 15

5- Bronmonet hyl - 2- (3-chl oro- phenyl ) - 2H-tetrazol e

bf 4§2-(5Ch1d20 Q6HBYR! pheiIf2 MR GRAMLSLyneth éthziBBd -carboxyli
pot assi um car bonatpe (10 4my, O. 0-}‘“’ ﬁ'ﬂ -pipétazi carboxylic

agid efhyl g¢fepy | - 5- pyri di n-4-yl - 2, 4-
angb{QE&nﬁo]ang fs]rhé 7%% }aro% & ngggbt@&fe’drﬁrggvzl i—&&\/\%@ﬁ‘?ﬁaoro-

acetonl t
pBagl)etH- eenclzdls. caﬁ:akdehyrdl (Mesma) 0. Dbl \m@tdt}fylat-pm@ﬁmxe
The r eact i on ure was

cEFPEh (L7 Wp S D et oy TP e 8 e gdaymoD i
1@%1&9%&@&& };1 BG‘mU t’Ilh@ cﬁﬁ@BR)‘d&q V3 ;])Qrdi@l E}%ﬁ?\ﬁﬁﬂ gnromato%raphy

(1
(3Bef0% @t(@ﬁc/b‘manqsw) H WCP@h) @Im)m) 79a9dC( ), 21, (ddd, QH) 7.34

i, A 280 8000 2 3 a1 B 410 1 B

exanple 25a. 25 D)
2- (3-chl ar ophenyl )-2Htetrazol - 5- yléeth
é gster

c} ‘hhﬁ“ oly i s SylinethyD-piperagingrdsprbpxyli #5id e
2 0
TROBH Ednh uﬁ@ ‘%7‘%, gel ?‘)‘8%}) v g?)ta%«'i’_ﬁ?g??é tgﬂyl-ﬁﬁgtetrazole-S-

prepared fr o hane I'c acl
carbdltidhyde (Bénlymp - (IZH- mmbl) aziep ethylyl-piperting karbetydate (REBL L, 0.27

0. %ﬁ%lr‘lﬁwtglﬁ togfy @%P&%}dg@faél i Qna;??dlélglgrroethane (2.5
nfiJ)hYﬂé rulle grodudt at b @mh%y%ommn%ﬁm{al&r%hmo -954Q87

in acletonltrlle at room®©6 erature

EGQ/‘M Xgnes). HNEMRLEDGL) (mnx)r 098 (SAED, 4 (i Hﬂ) B#S (t, 1H), 7.32

PS8 LY T 2 <R RS AR e

d) 4-[2-(3-Iodo-phenyl)-2H-tetrazol-5-ylmeth):fl]-piperazine-l-carboxylic acid ethyl
ester

The title compound is obtained from 2-(3-iodo-phenyl)-2H-tetrazole-5-carbaldehyde (1
mmol) using ethyl-1-piperazine carboxylate (1.1-2 mmol) and sodium triacetoxy

borohydride (1.5-2 mmol) in 1,2-dichloroethane (10 — 15 mL).

e) 4-[2-(3-Cyano-phenyl)-2H-tetrazol-5-ylmethyl]-piperazine-1-carboxylic acid ethyl

ester
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2H), 8.16 (s, 1H), 8.04 (m 1H), 7.75 (d, 2H), 7.49
(m 2H), 5.67 (g, 1H), 3.24 (m 1H), 2.08 (d, 3H),
1.16 (m 2H), 0.82 (m 2H). 5 c) Ethyl

4-{1-[2-(3-chl orophenyl)-2Htetrazol -5-yl et hyl)

pi per azi ne-|-carboxylate The title conpound (12.3 ny,
37% yellow oil) was prepared dsrom net hyl sul fonic
acid 1- [2-(3-chlorophenyl)-2Htetrazol -5-yl]-ethyl
ester (27.7 ng, 0.091 nmol) using potassium carbonate
UESHE copppondli§) Obtaimed fromrﬁel(safom;hw;aczalmpmbbmhnele AL mAd1)

S Sl Rt L4 in @ a9 b s Borchyaria

mmﬂio@)gﬁambddcm&oemmee @bLij§an13PE tube (10%
l\/b(}V CH2C12) followed by a second chromatography
using a silica SPE tube (5% McOH CH2ClI 2). 1H NWR

T ot it e Ik

#idbéhyhasterdH), 1.64 (d, 3H), 1.24 (t, 3H). 15 d)
-{t5-[2- 5- Chl oro- 2-f 1 uar o- phenyl ) -2Ht etrazol - 5-yl met
ﬁ}ﬂ §E|°P’£§l?ﬁf§q§1°‘?%w®ﬁomrfpon{ £(2zﬂuﬂro -5-methyl-phenyl)-2H-tetrazole-5-
' T
biaRRRte-31 Hr&olws%gﬂétgﬁ 1Hferkdifd ErfQiRRIAY. S Atnoh B sodium

ite sol wa |ne anes oni ¢
tsiagetpxy borohydride (1. 5 2 mmol) in 1,2-dichloroethane (10 — 15 mL).
2- (5-chl or o- 2-fl uoro-phenyl)-2Htetrazol - 5-yl net hyl
ester (-26 ng, 0.085 mml) using 20 potassium
Eanipe2s e (38 ng, 0.27 mmol) and
4-met hyl - 5-pyri di n-4-yl -2, 4-di hydro
[1,2,4]triazole-3-thione (20 ng, 0.10 nmol) in

SRy b B AT AR A TR0
tugzq’lhf}c-))ﬁl] pytidiea SPE Lube (2 - 3% mst( hanol i n80 (br
%mweﬁ&?&%@-&@oiwlhenwygﬁi( tfgazo;)l_q)l ? 7@22&?%@%\% vyelg&ed into

1 1 07 - I -
i “é‘*"’%‘“ﬁ% i ecBona il 0 drig loiSThmat( Uy dobrbidyl-5-pyridin-4-y1-24

dthFOs b3 Hinazple - tb;oczle Qb &;w 10 Osamlmo[) and Aceddnitrile (3mL) were added.
erde] d
@‘Eil v\/ﬁs %a%f‘iaf’%‘ ggﬁcga ‘glog’ﬁé 19 st ggl:#mgeramre omgmlght

”l?lﬁtrdmaﬁﬁﬁmlet\ﬁe s p@tﬁhﬁ)u an SPE tube (10% methanol in dlchloromethane) to
é&echloro 2-fluoro-p g2H-tetr zol -5-y t hyl
title sgmpgyind Gses@ltﬁﬁ‘i)} (1 Bmasi6ye) ;}bma@mm) 878 (d, 2H),
t {2 n

ﬁl%ggg@gpf%éﬁ @pz/?l gd f offf" y @ gH) 4.97 (s, 2H), 3.29 (m, 1H), 1.19 (m,
2 H/8% @n,2H)2, 4] tri azol e-3-thione (22 ng, 0.10 nmol) in
acetonitrile (1.5 nL) at room 67 tenperature
overni ght. The reaction m xture was purified by

z_aam RRD o B0 Y %%E PEkpBreddh Lz'és‘éﬁb jﬁr w%&?@fﬁ’gjﬁi 3%

anol in dichl or ohet hane) 6 (ppm: -
8 76

b) 4-[5-({1-[2-(3-chlorophenyl)-2H-tetrazol—5-yl]ethyl}thio)-4-cyclopropyl-4H-1,2,4~
triazol-3-yljpyridine -

The title compound (25.2 mg, 68%, white solid) was prepared from methanesulfonic acid
1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]-ethyl ester (26.4 mg, 0.087 mmol) using
potassium carbonate (13.3 mg, 0.096 mmol) and 4-cyclopropyl-5-pyridin-4-yl-2,4-
dihydro-[1,2,4]triazole-3-thione (19.0 mg, 0.087 mmol) in acetonitrile (3 mL) at room
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(br.s, 21-1), 7.88 (dd, 1H), 7.75
1H), 7.32 (dd, 1H), 4.96 (s, 2H),
1.18 (m 2H), 0.83 (m 2H). 5 f)
4-(5-{1-[2-(5-Chl oro-2-fl uoro-phenyl)-2Htetrazol - 5-yl
]-ethyl sul fanyl }-4-nethyl-4H4 [ 1,2, 4]
triazol-3-yl)-pyridine The titke conpound (12.3 ny,
32% white foan) was obtai ned from nmet hanesul fonic
acid

tein‘pkﬁt\(réeﬁhhgﬂto TRe feactomonigtvenyhy) puzifled by Pmmatdﬁrqphy using a

sii,’igar g%ﬁlggégfsge%nol & glghlmej%aggo l}i Nﬂ/ﬁi {@)Ci;f& Pp%tm%SSQ' ‘79{&
7141) g%fty 115, 904 M“l%‘*r ¥ ('d2214) dl4bxﬂrmi, 5.67 (31, 1H), 3.24 (m, 1H),

t'riazol e- 3 I one
2@8@1 dlfrl),tlrld(el .- §A(m, QH)r oom t errper ature over ni ght .
The reaction mxture was purified by chromatography
using a silica SPE tube (2 - 3% nethanol in

c)iEﬁxlyl M{p 3han&)oph&djl)bmwtmsayl]eth(yppr@eraz&nesncéﬂmxsl,ate

T@Q t1th_9q)mpognci:,@ 2(3qn g, ]'_3|1|%7, ygllz%gl )§vas gmpareg%{y%x Patli%fomc ii%ld 1-

1-5-y11-ethyl ester (27.7 mg, 0.091 mmol) using potassium
[% (%hl?rfplteﬁylegH& r%Zroo QI] i uyorC%erp)(henyl -2H-tet rzelzoIgPS I

y
cirbeiany/(18 8Infig 00D minolryl ]egh@pyﬁrbqrﬂl pezzigE (13.3 ul, 0.091 mmol)

e R LY (S PN T L A

cBGkfto aph%usmg a 5111ca SPE tube (10% eOH/CHZClz) followed by a second

1-12- | oro-2-fluoro phen 2H-tet rqzol e)t h%
chroesucerappy pgnga wgca f@fﬁ)@bﬁfﬁff’% 1133 8 (ppm):

SRR By 6 AR i 05 0255

4&11 Reddt 311p2 Q4 € 3H).hi one (23 ng, 0.10 mml) in
acetonitrile (1.5 nL) at roomtenperature '~ overnight.
The reaction m xture was purified by chromatography

drot 1)-2H-fetrd oﬁ%lfrﬁkhﬁymdlfah I]-4-methyl-4H-
dj q%?%?t‘e‘%ane@ o}#ﬂe & CD&1r3z S (ppm: 9](
[W]tri&zam-ywwndm 7. 75 (d, 2H) 7. 7.32

49 ( m 1H),
Tt phiponiofl (3% e o Wi o g@%%s%Ehajn]eﬁ')ﬁon?m%a&e‘!mfor&?acid
ﬁﬁ&h‘l&r&?(fﬁfo@bl&&?l’)@ﬂ kbt@i&ﬂ%ﬁélﬁ?l)es@ﬂ%txﬁ@ﬂdmb mydl) ueng

pi perazi ne-l- carboxylic acid _ethyl r Th
nqtatsmem@@ubpmm@fi(% 02 7rpgmoly g 4 «y@rhy&;ﬁfp@p%m-4 B 350-

[Vl\?hé’]]gragﬁ bohd @mn%g o ?ﬁgﬂ? UL BBl g?g/ IgriL:B _ate %o%)r/nl( témperature

(d, 2H), 7.49 (m
3.30 (septet, 1H),

or o- uor tetrazol -
®steght Tﬁ&e&tlomlx‘ﬁ:d)\Oasmmﬁ):d b chrgmptograpky wingasibenSiitube

27 '
éZzé‘Vu@ethenoim Frppriomange SLAMR O toopg s & RESAD 7
h
QUPTED, 984 4, 205 7 9%“*3%%“’?%1 ety acerare n
hexane) HNI\/R (CDC13) 8 (ppm: 7.91 (dd, 1H), 7.51
e) 4- F -[2- (a-Chero?’Zsﬂggfo-&h@n&l)ﬁﬁ?et#a%bl—é‘-ﬁnﬁetﬂ'yl:sl'l:xllfanyl]-4-cyclopropyl-

4H-[1,2,4]triazol-3-yl}-pyridine

The title compound (30.7 mg, 84%, white filmy solid) was obtained from methanesulfonic
acid 2-(5-chloro-2-fluoro-phenyl)-2H-tetrazol-5-ylmethyl ester (~26 mg, 0.085 mmol)
using potassium carbonate (38 mg, 0.27 mmol) and 4-cyclopropyl-5-pyridin-4-yl-2,4-
dihydro-[1,2,4]triazole-3-thione (22 mg, 0.10 mmol) in acetonitrile (1.5 mL) at room
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(g, 2H), 3.52 (m 4H), 2.61 (m 2H), 2.51 (m 2H),
1.65 (d, 3H), 1.24 (t, 3H). s i)

4-[ 4-cycl opropyl -5-(2-mtolyl-2Htetrazol - 5-yl met hyl su
| fanyl)-4H[1, 2,4]triazol-3- yl]-pyridine The title
compound (29% off-white solid) was obtained from

met hanesul fonic acid 2-m tol ¢h-2Htetrazol -5-yl net hyl
ester (1 mmol) using potassium carbonate (3 mmol) and
4- 10

tampetatye opathight. (he Ir&biﬂerﬁnbkhrra wés glirfied b9 chrbmdtodtdphy asind €

lel%%&:oner(él%gnoe}#aﬁ to(r)s}%i.tst ralelﬁi((e: 15 rrL %;3)5&%% 876
G{f@ 23)597;88?&93%3775 (3"%3 7. 49@m(1‘i{> ikﬁ (dd711§§4(9@l (s %Fi? 3.30

(Sfﬂ)‘zt 1%)41618(982%@)33 (m, 28). ( m 211) o 84 (m 2H). 15 j)
4-[ 4- Cycl opropyl -5-E1-(2-mtolyl-2Htetrazol -5-yl)-eth
ylsul fanvl]-4H[1,2,4]triazol- 3-yl}-pyridine The

Htd-(5- - RASTCHISED-1- ﬁﬁo%p&ﬁfrbm-ieﬁ'aﬁ(ﬂls-ﬁ)-em?l%uﬂ'bﬁy":l} B8k thyl-4H-

from methanesul fonic acid 1-(2- mtolyl -2Htetrazol-5
[L2#)friagol 3oyl)-pwiidine (1 nmol ) usi ng pot assi um car bonat e

TR R G e 226 il g v pbieed Fm g et

1 [3—-(5-h]ﬂ01’®e2 -{itonaphrerty))- Ifmmamldnyl] euhyle:s(eil()zmj)mgto 09aniibl) using
n‘g.u{ at g&gﬁeo(\égr n| % laxmoil,gﬂl dg'y?r’ﬁlpgg 4—y$2 %-odﬂpéro-

[lél-ﬂ}tna?zoﬁoii {lﬁ’one%ﬁ mg,50 ﬁﬁnﬁn@l{ ﬁk@etonﬁn%%l (S'ﬁlé)]alt"}oonzteﬂigeraune

Y@rmght |:IDhe reac’uon mlxture was purified by chromatography using a 51hca SPE tube

(i § %ehathd i ity L INR HEDIE) B Rg: B3 s i) 735

(chiol‘ﬁﬁ‘ptlrﬁd (8. 2HDb1.50 e d H)y oM @EIH)5SS W, leWSQS&(@Jﬂ-I), 2.05 (d, 3H).
1-(2-mtolyl-2Htetrazol -5-yl)- ethyl ester (1 m-nol)
usi ng potassium carbonate (3 nmol) and

g)d4 gy{:ll ?‘P({Dgg%lbreé%ﬁm%%l:ﬂd%%h?? 2®te¥llaz€ln54)£ %t ri Ylé“( 15
cmqprapylfﬁb[ﬁ,z,é}tpm&yﬂ)epmw ght 69 1)

TG PR Gy a5 2 PRI {o2) Wiyl PR THEEN
11[1 gs -Ghl6RIPAUSE- phsn m}at&ﬁﬁo1fst>qrbtﬂﬂtéaﬁn@sglsf@@Io%ﬁﬁﬂilgl) using

2- ( 3-cyan- ph H5 tetrazo thyl esSter
PofRsiym Q?S‘qutep@%/ ass) Urmeal5os étcexclegromioﬂ -pyrighint4-yl-2,4-dihydro-

U2 ENELAREM e 23 4o, 10 s i 25 OBl A G050 (e
ovenmipht. The aeti@nixbirt @ad furifiell by @hromatography using a silica SPE tube
(2—2.5% methanol in dichloromethane). "H NMR (CDCl;) & (ppm): 8.78 (d, 2H), 7.90
(dd, 1H), 7.75 (d, 2H), 7.49 (m, 1H), 7.32 (¢, 1H), 5.67 (q, LE), 3.26 (septet, 1H), 2.07 (d,
3H), 1.17 (m, 2H), 0.81 (m, 2H).

h) 4-{1-[2-(5-Chloro-2-ﬂuoro-phenyl)-2H-tetrhzol—5—yl]-ethyl}-piperazine—l-
carboxylic acid ethyl ester

The title compound (25.2 mg, 72%, yellow oil, ~90% pure) was prepared from
methanesulfonic acid 1-[2-(5-chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-ethyl ester (~29.5

mg, 0.09 mmol) using potassium carbonate (38 mg, 0.27 mmol) and 1-ethoxycarbonyl



roomtenperature overnight. m
3-{5-[1-(4-Cycl opropyl -5-pyridin-4-yl-4H1[1, 2,4]tri azo
| -3-ylsul fanyl)-ethyl]- 10 tetrazol-2-yl}-benzonitrile
The title conpound is obtained nmethanesul fonic acid
1-[ 2- (3-cyano- phenyl)-2Htetrazol -5- yl]-ethyl ester
(1 nmol) using potassiun1carbo%§te (3 mmol ) and

4-cycl opropyl - 5- pyri di n-

4-yl -2, 4-di hydro-[1,2,4]triazole-3-thione (1 mml) in
?ﬁﬁ?ﬂiet(m Le o llﬁmmo)) u@&cefoﬁﬁlqlet(ﬁm) at §gee erXr%gryt g”ﬁlie product was

Furifeq by chrometogyAph B ugiyg 4 sllicw SPB/lbeA@S [ 35%, et mmemame)

PRI TR (R I e O G 3649 1m0, 4

1q[2D( BSZ§ranedphenith )81 § et 229) 1'@'(d¥1‘>ﬂ1) @tztn({ 3ﬁ§t er
(1 mol ) using potassium carbonate (3
4-cycl opropyl -5-pyridin- 20

474Lt¢-@yéloﬁixlo&3yﬁ5-gl-[nlto?v1w{eh%%(ﬁ = lﬁxet 1&'&%% ﬁng 4]&1'123101 -3-

acetonitril room t enperat’ure o
ANfpyridjng opropyl 5- [2 (2-fl uoro-5-nethyl-phenyl)-2Hte

t’f:h?gg% '@Juﬂ?ﬁb“ gfl ginézlsgllq)h asto!;ohrgdgl]&%xautﬁauqsglfomc acid 2-m-

(Dddtvla?.}h-m,raﬁdﬂ@nj'lﬁﬁtﬂyaﬂeﬁ 01 @13l )GisiAE ipBtassium carbonate (3 mrﬁolR and 4-

2- fI | Y- 2Ftet | |
St Gropd SR Tl b %a@goi@fw@awéaﬁgége (IBm%Wgﬁl) aceprbitrile
4}5 BY, ansdsr@wﬁ e?ﬁn&%ké}h@ht“"Mhﬁg&cﬁb % 877 £ 2T 93 G,

trlazole 3-t hi one In a

rH:I? o I (EoHm), 7 @b RED U ©EDNT.Fhtd, 1I3D4'B© (s pz)H) 3 28 (m, 1ED), 2.46
I r 2-fl uor o- 5- net hyl - phenyl ) - 2H
5 SR A Vst ¢ y!-phenyh)-

-tet ‘azo fanyl }-4H[ 1, 2, 4]
triazol-3-yl)-pyridine The title conpound is obtained
from met hanesul fonic acid 1-[2-(2-fl uoro-5-nethyl -
phenyl)-2Htetrazol -5-yl] -ethyl ester (1 nmol) using

€Y H15p16BYIONNA[Lm( 131y 1BHL :
By oot a1 L6 pUr arrio - 5 AP Py i g

33}rwreﬂ1@e(| mml) in acetonitrile (15 nl) at room

TRE Sty SURHE B Vi thti s shisingt frompebameaippicgeid 1-2-
]'n—wt:yh-)lethrimnyly})-éhmEt&y(h mrAdty dslng?pAdssium carbonate (3 mmol) and 4-
idine 10 The title conmpound i s

triazol
Sl T e LR e Tarale 3-thiom (1 mamob n acetonitile
{rslBe) 2 rddn RbRermFEbiBAhizht. 'H NMR in CDCI3: 8.76 (d, 2H), 7.93 (s, 1H),

7.91(d, 1H), 7.74 (d, 2H), 7.43 (t, 1H), 7.30 (d, 1H), 5.65 (q, 1H), 3.22 (m, 1H), 2.46 (s,
3H), 2.08 (d, 3H), 1.16 (m, 2H), 0.79 (m, 2H).

k) 4-{4-\'1ethyl-S-[1-(2-m-tolyl-2H-tetraz01-5-y1)~ethylsulfanyl]-4H—[1,2,4]triazol-3-y1}-
pyridine

The title compound is obtained from methanesulfonic acid 1-(2-m-tolyl-2H-tetrazol-5-yl)-
ethyl ester (1 mmol) using potassium carbonate (3 mmol) and 4-cyclopropyl-5-pyridin-4-
y1-2,4-dihydro-[1,2,4]triazole-3-thione (1 mmo}) in acetonitrile (15 mL) at room

temperature overnight.
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phenyl )-2Htetrazol -5-yl] -ethyl ester (1 nmol) using
pot assi um car bonate (3 mml) and 4-

cycl opropyl -5-pyridin-4-yl-2,4-di hydro-[1,2,4]triazole
-3-thione (1 mmol) in acetonitrile (15 nL) at room
tenperature overnight. 15 In a simlar manner, the
foll ow ng conpounds were prepgped : r)

3-[4-net hyl -5- ({[ 2- (3- et hyl phenyl )-2Htetrazol -5-yl ] m
ethyl) thio)-4H 1, 2,4-triazol- 3-yl]benzonitrile;
yield 7.1 nmg, 23% clear oil; 1HNVR CDCl3: 7.93 (m

CLIBRA N AT T L1 A L S
8hi
yﬂ]‘benz tﬁbe 5-difl uoro&l}wenyl) 4-ethyl-4H1, 2,4-triazol -3

wat]t wmpwmdhwl)talzed( mlmthaWSplf@ng/aC)ld 248 -cptnoegtohy)-2H-

| %ﬁgofig%ﬁx&e@ﬁgsﬁrg é?n}&ggsaﬁg%;%ta{fﬂ}m t%?%x%o&ymg ﬁjc(yn?opropn-

Bpaalif-4- ynfimsdsuiyd}o [143}21 ?])?m(zglg 3zt§iio,ne i @ﬁlo()qn acetdnkirile A54L) at
S, , i t

%91{14@ ar“l,rpoger(u{ght [ 2- (3- et hyl phenyl ) - 2Ht et r azol - 5- yI

]Jethyl)thio)-4H1,2,4-triazol- 3-yl]benzonitrile;

yield 39.1 ng, 81% clear oil;"HNVMR CDC13: 7.89 (m

m}Hj-{5-11-@ACY dopbpyktS-pytifin-47y166H-(1,2,4 [btibrz01-3-yidul{anyl) dekhy]] -

dgnggpeaitafyy (3 )0 2 0% (5 30 20 (s

e titre CbRpdidd bs 6Bt§1hé¢ﬂh&§£iﬁ§lﬂfo)1rc‘ﬁcﬁtlhllml-(3 ?h&yr)fzméehzol -5-
- 3- I]thlo}ethl) 2-(3- nethyl phehyl)-2Htetrazol e;
iy esir @ gD B9 Ptk carioReie (howiod); andii- mpms-pyndm

47%)2 4. gﬁlgdiér[? Z%Pfgaazo%_é %hléﬁea(é ]r?'_ll)xol) m%gtoéxgrélg Jd_g fnLY or{xm

t&nldfﬁat(l&ov&irﬂghtZ 05 (d, 3H), 1.27 (t, 3H). v
6-(4-{1-[2-(3-chl orophenyl)-2Htetrazol -5-yl]ethyl)
pi perazin-1-yl)nicotinonitrile; 5 yield 36.9 ng, 71%

A TN S SR B8l e
yhHpnzogitside (m 1H); 4.34 (q, 1H); 3.71 (m 4H); 2.69

LAH 169 (d. . .
15 Phmpdind s Hnsgbibryosipd s BAdrevang phooy g ol
yﬂﬁaﬁymst&ra |nirﬁ<)'l§ aﬁh@wé’ss&& GEohas| (32 %ﬁdo% an}d|4edy@lo¥a§)é)9l -5®yridin-

yeI MR CDC13:
y.lD d@y@? [ ,|2q4]t11p.|§ole-5}' tlggne((,hmmol).gn acgtomifrile 5 mH) at rqoxg4

téefl ((m 4H); 2.75 (m 4H); 1.68 (d, 3H). Xx)
perzltl(ipeovgm -chl orophenyl ) - 2H-tetrazol - 5-yl ] et hyl )

plpera2|n 1-yl)nicotinonitrile;
0) 4-{4-Cyclopropy}-5-[2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethylsulfanyl]-
4H-[1,24]triazol-3-yl}-pyridine '

The title compound is obtained from methanesulfonic acid 2-(2-fluoro-5-methyl-phenyl)-
2H-tetrazol-5-ylmethyl ester (1 mmol) using potassium carbonate (3 mmol) and 4-
cyclopropyl-5-pyridin-4-yl-2,4-dihydro-[1,2,4]triazole-3-thione (1 mmol) in acetonitrile

(15 mL) at room temperature overnight.
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15 yield 22 ng, 42% clear oil; 1HNVMR CDC13 : 8.33 (m
1H); 8.19 (m 1H); 8.08 (m 1H); 7.75 (m 1H); 7.51
(m 2H); 6.73 (m 1H); 4.33 (q, 1H); 3.77 (m 4H);
2.75 (m 4H); 1.68 (d, 3H). vy)
1-{1-[2-(3-chl orophenyl)-2Htetrazol -5-yl]ethyl}
-4-(3-nitropyridin-2-yl)piperagine; 20 yield 30.3 ny,
55% vyellow oil; 1HNVR CDC13 : 8.29 (m 1H); 8.18 (m
1H); 8.08 (m 2H); 7.50 (m 2H); 6.73 (m 111); 4.33
N d;(44Gyclopgopyn-5- (h-[24RHluoPo-3-mdthyl-phidhyl)-2 BB tadel-B)-.  2)

({1 [ 2:(3: 1) - 2bk.t et | -5-ylI]et hyl
it L I02 SRt Rl pine | 220 DY et )
’Mﬁhﬂtl@%ﬁp&dﬂd is tiivR m%thaﬁesaﬁo&@hclélrb 2- é@-ﬂ%@ro(ﬁfneﬁyb—

25 2 7.48 (m 21 1H)

;@cgpg) %Ia tetgg(zyl S-31)@thy @pter gl-[}lmol)gsmgrpp@sg@n carbonate @3 mmol) and 4-

SR bR L Bafiatlr bty Sl Bl
(1% wlLg acoopaemnper§thdvemight.ow oi | ) was obtai ned from

nmet hanesul fonic acid 2-mtolyl- 2H tetrazol - 5-yl net hyl
ester (1 mmol) using sodium hydride (2 mml) and

h-{$42-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]- 4- N
Do LI Mgy etk sy 2B gpont S Y it fgmet

18%/ﬂﬁ092)0113|‘y1)3!ﬁ14150 rrL) at GOC 72 overnight. 1HN R

T{ﬁgﬁﬁ% c%mp%{b% 15( qﬂ}alaﬁl_fp f(c{ esylf%;gg )(wdg 1 ii‘fé ﬂ’zor%,? x’Pth'yGG
pRtdy))-B-tdiralz6)-5-llkthyBesQ9 (l(ﬁlmo@ﬁ)smg%oﬁgmlﬁrﬁ carBbllate (3 mmol) and 4-
npl es. 26b_to 26an dyo [124repared as described f

cgaawﬁpgz%@mdgx-ﬂ)yl 2,4-dihy Jtriazole-3-thione (1 mmol) in acetomtrﬂe

A-yl-4H[ 1,2, 4]t | - 3-
m\/ﬁtwm&ﬁt ‘f’é?%/d”fé’pv%{éhglz& Ty * hyl]]aH he The

t|tIe corrpound (50% vyellow oil) was obtained from
rretha esul fo

&Y aﬁﬂ%?&é%&?log'”’;glcf&g?w Ve PP \iypl ) usi ng
SOdI um hydride (2 nmmol) and nethyl -(4- 10

rﬂ!ﬂ[h)ﬂeﬂ%’l@(f{ [ﬂ%&hﬁiphéﬂﬁ%@ﬂzeélioﬁ 'S%ﬁxlx%ﬁ’yl}/th?_o&sg ié%é tglazol

60C overni

3- ylg)elp;on(lialle mld 71 nggﬂé% clgq,qpll H{E'MR( @DChHf 93 TmgFH), d.83f(d of
tng_;é'H%i’é (t, 171%14 4@(@ 1I]1¥'>7 28 éd 31%{)(4187865%{) g,ﬁ% fﬂigb}{%(s 3H).
3

H. 15 c)
s éi(:t([s"‘(@ 'd?t‘i&brﬂgﬁér?{yizh T’d{%ﬁi szpé'l fﬁ;lY pﬁlhff%lnle ?X% m(ﬁ
metiylp Qliy’!)l-@){/-ct@mwlmmlelds%domg,l et cleroi; M&h@mg GtH9¢(m,
28§ Al [ in( #3850, SEOPE ok 3 2, 6.99 (1 of t, 1H), 4.87 (s, 28D, 4.03 (q,

2H), 2.47 (s, 3H), 1.33 (t, 3H).

t) 3-[4-methyl-5—({1-[2-(3-methylphenyl)-ZH-tetrazol-S-yl]ethyl)thio)-4H-1,2,4-triazol-
3-yljbenzonitrile; yield 39.1 mg, 81%, clear oil; 'HNMR CDCl; : 7.89 (m, 4H), 7.79 (d of
t, 1H), 7.66 (t, 1H), 7.41 (t, 1H), 7.33 (d, 1H), 5.24 (q, 1H), 3.55 (s, 3H), 2.46 (s, 3H), 2.04
(d, 3H).

u) 5-1 -{[5-(3,5_-difluorophenyl)-4-ethyl-4H-1,2,4—triazol—3-yl]thio}ethyl)-2-(3-
methylphen;1)-2H-tetrazole; yield 34.6 mg, 66%, sticky white solid; 'HNMR CDCl;:
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tetrazol -5-yl]-ethyl ester (1 mmol) using sodi um

hydride (2 mml) and net hyl - (4-net hyl - 20

5-pyridin-4-yl-4H[1,2,4]triazol-3-yl)-amne (1.8

mmol) in DMV (5 nt) at 60C overnight. d)

{1-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-ethyl}-nethy

| - (4-nethyl -5-pyridin-4-yl-  7;

4H[1,2,4Jtriazol -3-yl)-anmne 25 The title conpound is

6 (q, 1H), 3.95

180k TR ea 5 I P 280 T e S04 UP
(o THyEb)s, 680,120 S@dB ML Y, BEB (21nnol ) and

net hyl - (4- et hyl -

5-pyridin-4-yl-4H[1,2,4]triazol-3-yl)-amne (1.8
v)epl-)1- [7F(3DHFor6ﬂ1embz))-2&I te@fh‘l)ol-ﬁyléfthyl@mera;g: b—yl)mcotmomtnle

ne I Hhot
Bt RS TR BAGRCphifeh, Srobamiiids e
1;1{) |7aanhd13]py'v 37 @inll;l) . SKB(ln} TH@; as&qng 1&@%@ lHk 3.71 (m, 4H);
obt ai t hanesul f oni c aci
f96? @ﬁhéﬁézg%gﬁthyl-phenyl)- 2Htetrazol - 5-yl net hyl
ester 1- [2 (3 chlorophenyl) 2Htetrazol -5-yl] -ethyl

e G R

chlh)onﬁmen Sieldl 58 HED4 7V, iyBlISWEL(HNMR GRCBE2Direrii)ght 8 (6, 1H);
(1180790 9r B0 TR0k Ry P A LR BL P 235 4 8

I3h3nethyl (4-methyl-5- pyridin-4-yl-48[ 1,2, 4]
trlazol 3-yl)-amne The title, conpound is obtalned
from met hanesul fonic acid 1-[2-(2-fl uoro-5-nethyl -

xﬁbgﬁl i1‘7-93%18%?5&81l)‘-ﬁi%b&amﬁsfyﬂbtt@ﬂbq{eriﬂnm)n)ctﬂmdnm‘lle

%ﬁlgﬁlﬁfwlww ﬂﬁvﬁhﬁqh 28.33 %rp,, DpB-19 (y JED; §108 fem 1HD;

h)s1i d‘é 1EgRt4. 506, 110y 817AiI(@D4E); 3)75 (m, 4H); 1.68
7(7%(%3|mgg051p(ﬁlen tetrazol 5f$)lgnet tgyl] met hyl - (4-m
(&t3Yl - 5- pyri di n- 4 yI AH [1,2,4 j triazo 1-3-yl)-amn
e 15 The title conpound is obtalned from
nmet hanesul foni ¢ acid 2-(3-iodo-phenyl) - ZFLtetr%z
)54?y{|1@{(hyhloB&thenylb-Zwayoltﬁsﬂ]fgh)éb&@nﬁ‘l‘tﬁwm% )piperazine;

yg%}ﬁ’%lsﬁn%gs%, %"(_Lor)( AL cBol, :8.29 o, 1HD; 818 (n, 1H) 8.08 (m,

1H); DM (o 2HjLS. 7a(m51}0 &3 (il 3- 47 4H), 2 71 (m, 4H) 1.67 (c? 3H).
{1-[2-(3-10do-phenyl)-2Htetrazol -5-yl]-ethyl}-nethyl-
(4-net hyl -5-pyridin-4-yl-4H4H 20

1) 2. 31-8- (- é@mophdsy))-Hetetrmo)- Syl ethiyDbio)- iwidazni®SibIpyridine;

d th L m,
S0 5 SRR AR s0  0 berb eni soc
B, 248 (rih THDY 25 (e 1), Sadi(@my20s @e3R nmol ) and

Example 26

a) Methyl-(4-methyl-S-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-(2-m-tolyl-2H-tetrazol-S-
ylmethyl)-amine

The title compound (53%, yellow oil) was obtained from methanesulfonic acid 2-m-tolyl-
2H-tetrazol-5-ylmethy! ester (1 mmol) using sodium hydride (2 mmol) and methyl-(4-
methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-amine (1.8 mmol) in DMF (5 mL) at 60°C
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met hyl - (4-nmet hyl -5-pyridin-4-yl-4H[1,2,4]triazol -3-yl

)-amine (1.8 mol) in DMF (5 nL) at 60C overnight. 25

i)

Met hyl - (4- et hyl -5-pyridin-4-yl-4H[1, 2,4]triazol -3-yl

)-(2-mtolyl-2Htetrazol -5- ylnmethyl)-amne The title

conmpound (74% vyellow solid) was obtained from

net hanesul fonic acid 2-m tolyl-2Htetrazol -5-yl met hyl

ester (1 mml) using sodi um hydride (2 nml) and
ayemjghit.d IFRNMBOCDCY; : 8.78 (d, 2H), 7.93 (s, 1H), 7.92 (d, 1H), 7.66 (d of d, 2H),

6 ydr, 4 4, i mdi
TG TG L R BT e oA S Pl e BHD.
overm ght. HI\I\/IR CDC13 : 8.72 (s br, 2H), 7. 92 (s

7.90 1H), 74 7.63 (d, 2 7.42 (t,

Eraeleleé dob fPﬁﬁan Bay be prepargeips descrw or exapiple264. 62 (t
214), 2.47 (s, 3H), 2.25 (m 2H). j)
Met hyl - (4- et hyl -5-pyridin-4-yl-4H[1, 2,4]triazol - 3-yl
@)Mdthflﬂ4rméthyly5-p5&hﬂhe¢-ylami[} 24) thiaxd1) -ﬁ)-hydzlm&myantb&azol-
#‘ i) onpound (89% vyellow brown solid) was obtained
yl Fﬁ%ﬁﬁ aTr'lr‘gﬁésul fonic acid 1-

T il bShydund F(bd tyfe%@ |é>11§w¥4 &tﬁﬁé&?oﬁﬁ%ﬁh&&lf&ﬁ?@&&d 1-(2-m-

usi ng sodi um h
tedyk? 1t¢tr8401y5]:y15-661y176583r(1etnmhydmg spdivid hefitide (A nahol) dod3methyl-(4-

"?éﬁ[r#p ngn ture V%mﬁi hw mn@l);g%%}? Grmg) at 60°C

ozu)ughv ‘Qm*(/mncﬁel), 8170 (. 2@13 18 @fu@}., 7%&1 1?1) 4’266§d ofldbH),
721,4)« 1&{),47632 ((dSiH)g, p})os (qﬂ}g ;g (s34, 2 Qé gs431¢m 2,481, 3H<)) 185 @,

- (3-Chl oro- phenyl ) - 2H-tetrazo| 5-yl met hyl ] - net hyl - (4
-rrethyI-S-pyridi n-4-yl-4H [1,2,4] triazol-3-yl)-amne
15 The title conpound is obtained from nmethanesul fonic
acid 1-[2-(3-chlorophenyl)-2H tetrazol-5-yl]-ethyl
ester (1 nmol) using sodium hydride (2 nmol) and

cB2e5 o osph i) A gt nazol- Syt sty 64-mespiSrpridie-4-y1-4H-

[ii4ﬁnﬁ£m13).y|£9mw (5 mL) at room tenperature
overnlght

T%an[lqcc(r@po@nd Grthaymﬁérf;dn) mﬁtﬂiaxteemlfcmzcodoicﬁl J3-{3-etidrgphenpp 2k

T BT SRR bl ik o vl e anst sy

sy@kxumm SIAHL.41) 2 WA a8 31 08kné (1%83%}3)%1%@“?‘ R0 & 68% d
2- (3-chl or ophenyl)-2Htetrazol hyl” ester (1

OH‘?FBig?t usi ng sodi um hydride (2 muol) and

3-Pyridin-4-yl-5,6,7,8-tetrahydro-[1, 2,4]triazol of 4, 3-

d i 4 __'_v_ abaream Lo .
PLRVELE Bt IR BN el g i
4H.-[1£2,4(]mazol-3 -yl)-amine

The title compound is obtained from methanesulfonic acid 1-[2-(3-chlorophenyl)-2H-

-

tetrazol-5-yl]-ethyl ester (1 mmol) using sodium hydride (2 mmol) and methyl-(4-methyl-
5-pyridin-4-yl-4H-{1,2,4]triazol-3-yl)-amine (1.8 mmol) in DMF (5 mL) at 60°C

overnight.

€) [2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethyl]-methyl-(4-methyl-5-
pyridin-4-yl-4H-(1,2,4]triazol-3-yl)-amine
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1H), 8.03 (m 1H), 7.62 (d, 2H), 7.5 (t, 2H), 6.16 (q,
1H, 4.12 (m 2H, 3.5 (m 2H), 2.2 (m 2H), 1.84 (d,
3H m

[ 2- (2-Fl uor o- 5- et hyl - phenyl ) -2H-tetrazol - 5-yl et hyl ] -
met hyl - (4- et hyl -5- 30
pyridin-4-yl-4H[1,2,4]triazolg3-yl)-amne 75 The

title conpound is obtained from net hanesul fonic acid
2-(2-fluoro-5-nethyl-phenyl)- 2Htetrazol -5-yl net hyl

Tds tile campaung 3s oHtdineddpive methpaédtdformt ned @4(2-51uyio]-5 metliyyphenyl)

EE R T R R T
uéllh@ydiduﬁﬂl tiyahede( - nﬁné’l’ﬂ’&id)métzﬁlwmeﬁﬁylmﬁyrﬁfn -4 9RAM-[1,2,4]triazol-3-

enmper at ure over ni
y{)mlgc tlﬁmmmlemﬁéimw atREhwvymizht.t et r azol -5-yl ] -eth
yl }-nmethyl -(4-methyl -5- pyrid in-4-yl-4H[ 1,2, 4]
triazol-3-yl)-amn e The title conpound is obtained
from met hanesul fonic acid 1-[2-(2-fluoro-5-nethyl-

Yth\%&C‘rL t53L{e?é@-hlr%g[f,?)'-%%gétg%/Joi-g%r‘l]?éth)(rl}-n%‘w}l)(4-‘{éétﬂﬁ-5-

um hydri de
pP;aduxalql-mMHy[ll,za]maioB?, ybtanﬂhg/dr o- [

flﬂ% OLPQ)%ﬁﬁ %egtad}% dl 4 qﬁ(u::l' 2.1(.‘(85§ ?T[rgl() ﬂiugro%wtlr:leéxgl

pﬁez{yg ﬁtétﬁg& RAeBIK) e's’?eH( t ﬁh{oﬁ%ehmél BYUABE BYhho aRY fkefiyll(4-

8-tetrah
ntqmyirémyapm -BybiHi P tdml—é yj)Sarﬂ‘lhe(lt $ minel)io AT (HmL3 at 60°C
gg%% ed from nmet hanesul foni c aci d
I'odo- phenyl ) -2Htetrazol - 5-yl methyl ester (1
usi ng sodi um hydride (2 mmol) and
g}B[ZFQ‘&FlodD-rphényleH rtetrdzo3-5-ylmethyl]-methyl-(4-methyl-5-pyridin-4-yl-4H-
Eahx(g 124]tr|azolo[43a]pyrlmdlne(18mm|)
TR room tenperature overnight. 20 p)

’Iﬁc {ifle £c§¥nﬁo3mh detﬁli‘eﬁlﬁﬁn) matﬁaﬁe%mw@ém&z i lod%I;J?%xll)}l) A azol-

idin-4-y1-5 7,8-tetrahydro- [1,2,4] triazolo

Styhmehyl|aster (hmmoﬁelsmg eodivun hgdrider(p cnrumi) arsl mthyl (Redethyldim

PRI Bl bandie €3 RSO T B G et ovemienm

hydrlde (2 rmol) and 3- Pyridin-4- yI
h;s{16[27(3&0&etmhymm-tk&aanzs},tlr-emyqlxﬂétﬂye(ﬁhaﬁyl-snpglhaﬁ. -4-yl-4H-

[’gééltﬂ;%ﬁ{;yl' NiF (5 ni) at room 25 tenperature
The BYE Lot ftnta YelorRrided ] RkMLaHiFbEL LA RletasothiFRENcid 192-G5-

7,8-tetrahydro-4H 1 tetraaza-azul ene
1qdptnhen>dbaﬁde¢m101-§yk}+:¢ttarﬂ emt (t mmnlmrrmdsmi Hyalnide (2amimbl) and

m%&h%&&%%byﬁ d@'@[lnﬁglug{azgﬁé- LanSint s SimoNTODME (5 mL)

af60P I dv@idigitt- y| S5, 6 7,

i) Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-(2-m-tolyl-2H-tetrazol-5-
ylmethyl)-amine

The title compound (74%, yellow solid) was obtained from methanesulfonic acid 2-m-
tolyl-2H-tetrazol-5-ylmethyl ester (1 mmol) using sodium hydride (2 mmol) and 3-Pyridin-
4-y1-5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a] pyrimidine (1.8 mmol) in DMF (5 mL) at
oom temperature overnight. "HNMR CDC; : 8.72 (s br, 2H), 7.92 (s, 1H), 7.90 (d, 1H),
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tetrahydro-4H1, 2, 3a, 8-tetraaza-azulene (1.8 mml) in
DMF (5 nmlL) at roomtenperature overnight. 76 r)
3-Pyridin-4-yl-8-[1-(2-mtolyl-2Htetrazol -5-yl)-et hyl
]-5,6,7,8-tetrahydro-4H 1,2, 3a, 8-tetraaza-azul ene The
title conpound i s obtained fron1nethanesu|fon|c acid
1-

(2-mtolyl-2Htetrazol -5-yl )}y 5 ethyl ester (1 movl)

usi ng sodi um hydride (2 mmol) and

3-Pyridin-4-yl-5,6,7, 8-tetrahydro-

7453#(&, 2B0) 34 Bt 1B AdQ e&, amy I5ei9gs, RH) 81 i) JEDi H6DI-2i06 27 )(s, 3H),
room tenperature overnight. s)

2@5[(%%@ Chl or o- phenyl ) -2Htetrazol -5-yl net hyl ] - 3-pyrid

in-4-y1-5,6,7,8-tetrahydro- 4H1,2,3 a,8-tetra

aza-azul ene io The title conpound (39.6 53% orange

i Sl th)-(4ams thyb S giymidin-f-ybAH b2 i4kniagel 3-pnil &-(ira-tplyl-2H-tetrazol-5-

- 3-chl orophenyl )-2Htetrazol -5-yl] -ethyl ester
Ybl"%?f’rfﬂ“}“'ﬁ& ng sodi um hydride (2 mol) and

e Pﬂé b&hpbuﬁd gﬂ% y@Llev-Brd@tsbﬁ&)Ws@bﬁhbkeﬂl fdnBmeBatestlf@aarid 1-

-azul ene

(mmlgmteuaqqmmlwgster @ ‘“7‘%011 BFm mfngg}%lt e gy ragure
-4, f,%,g%’tetgﬁ?&'ro([‘iigéﬁﬁf%zol(ﬁ4 Q&]éﬁrmld%k')(l 8 4le&1) {nhDMP s

1&){%1’({0& fehp&hatups oveptighy [H NI €BCha 841 1 (§of H] 2K RYP (m3ZkD),
ridin-4-

@@W % 2 0 B05728 G AP S5 D 4113 oy 2D 3148, (. 2HD, 246

ge_; %H}bf@al@ieﬁHf rom nmet hanesul fonic acid
Fg hI orophenyl) 2H tetrazol -5-yl]-nethyl ester
(1 mml ) usi ng sodi um hydride (2 nmol) and

- dl ne 2 v - -

lé [gg,l(l‘gi({;g-tplhgy,vhgg-tﬁwl- -yémetéty{]-l{l?tg%lli 4- lg%tllﬁrl-a gyrldm-4-yl -4H

[mit)mgm[:jlpyﬁ.ahﬂgm) t ﬁt I room t errrZJal_r ;at ure overni ght u)
uor o- 5- e n

q?msﬁlﬁypmawms ghlaisecstidm lebandsplirh IS g‘@ﬁi’t‘h‘ﬁr‘%henﬁ)%'

t@%%o 5 gg ‘%{1% Y it lfus%"r:g s-gﬁh%mtﬂyﬁh@e @oAReYAdd B Pyridin-4-yl-

nesul foni c acid
96,0 B-tbtkahgdro-[5; zmtriaydle[léﬁ@dmmldmhi(l 8 el pin M| (frmlp pf room
ester 1- [ﬁﬂi’gﬁ chl orophenyl )-2Htetrazol -5-yl] -ethyl
EmperAtureroY i) usi ng sodi um hydride (2 nmml) and
3-Pyridin-4-yl-5,6,7, 8-tetrahydro-4H1, 2, 3a, 8
tetraaza-azulene (1.8 mml) in

DVF (5 at
D éhf[)k(&aﬂhloeo-phmi) yﬁttetrml §wll- ethyl}-m(ethyl-(t)t methyl—S pyrldm -4-yl-
‘?fﬂ&} 4@%%1 - et hyl - phenyl ) - 2H-tetrazol -5-yl ] -e

? ey ‘aﬂ"?/‘? 5,6,7,8 tetrahydro-4H1,2,3
SitledohPodmt @2UhRNe3%, helldh eoltd) t»\lae obtaimpd fronh rhethanesulfonic acid

obt ai ned from net hanesul fonj ¢
-2 Q&-glgoxpp}mgyb%{ %@WS -yl]-ethyl ester (l mmol) using sodium hydride (2

mmol) and 3-Pyridin-4-yl-5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3- a]pyrimidine (1.8 mmol)
in DMF (5 mL) at room temperature overnight. 'HNMR CDCl; : 8.72 (d, 2H), 8.15 (s,
1H), 8.03 (m, 1H), 7.62 (d, 2H), 7.5 (t, 2H), 6.16 (g, 1H), 4.12 (m, 2H), 3.5 (m, 2H), 2.2
(m, 2H), 1.84 (d, 3H)

m) [2-(2-Fluoro-5-methyl—phenyl)-ZH-tetrazol-S-ylmethyl]-methyl—(4-methyl-5-
pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-amine
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phenyl )-2Htetrazol -5-yl]-ethyl ester (1 mmol) using

sodi um hydride (2 mml) and 3-
Pyridin-4-yl1-5,6,7,8-tetrahydro-4H 1, 2, 3a, 8-tetraaza-a

zulene (1.8 nmmol) in DM (5 nL) at roomtenperature
overnight. 5 w

8-[2- (3-1o0do-phenyl)-2Htetrazgl -5-yl nethyl ] -3-pyridin
-4-yl-5,6,7,8-tetrahydro- 4H 1,2, 3a, 8-tetraaza-azu |len

e The title conpound is obtained from net hanesul fonic

Bl tdIGZO(HBOW@dE)OIpIhwc@/ﬁ9m dthaptsuHent acid 2yRfribloy$-nediybphenyl)-

%}%%9%)5 n}HS Ie@y?l §9 1#91-5? %@oropﬁen(y% mn)azo?r%-yl] ethyl ester (1 mmol)
ase{grsammrt@dﬁat & 2P afkt 3-PVHidiA21 32617, 8 A8rab}drB- [mh&xaiorbm 3-

2; at room tenperature overnight
%Db{rmmﬂ@@( SmegmﬁMre@mmﬂ@wyloyemghyl) 3- pyr
idin-4-y1-5,6,7,8-tetrahydro- 4H 1, 2, 3a, 8-tetraaza-azu

T D U

pyridimAoil-45- 112, 4] tridziolsB-yBstnsine (1 nmol ) usi ng sodi um

i d 1), . - Pyr.i di
el b T oAl OS5t stnaeBiroY peid 4242 e ettt
;mamﬁ) 2HAethlybl-£-$l]Bih] eter (PRAMONBIHREbAUMHE RYERHhABH and$-

%md@z‘l V83,618 satyHemilI 2 4]iizeleid Jnalpyrimidide] (1 8totmbl) imBMEY(S
th)(a‘% @%ﬂﬁ%‘mgvegm 3 yl- 4H[1, 2, 4]

triazo etltle conpoundls obt ai ned
from net hanesul fonic acid 1-[2-(3-chl orophenyl)-2H

(1;&3[? ?é'g"(tﬁp%ﬁ l))Z%%%gﬁﬁ{météxlﬂgowwdm-4-y? 5 %07(218I -tetrahydro-
[52;);?{,.13%19%%3':;{{%35&,53“2 4]1triazol -3-yl)-amne (1.8

at room 25 tenperature overnight.
Tgl)e txtle compound is obtamed from methanesulfonic acid 2-(3-iodo-phenyl)-2H-tetrazol-

oro henyl Hte zol I 5-
iém%&#f%&e?g psyxg%ﬁ_o%f,&nﬂv[j 5 4(%_ olgaagl; Pyté}x 4}y1 [5 64?
tétrahdol[1 3-4)}'ﬂr1]12dmtu3yd]p}&uﬂﬂﬁl€ (T9eintdl (} 1|I1Q)Mp BPRUN6: doSm
obt ai ned from net hanesul foni c aci
tqOpepatyrg ¥ ENiERbphenyl ) - 2H 30 tetrazol - 5-yl1] -ethyl ester
(1 mol ) using sodium hydride (2 nmol) and
[5-(3,5-difluoro-

m By )(3-40(10_31)linM)MI{-EelraZo145-§'l]Jeﬁ@&b}l~3§)’MHin'-4f?t-Sl,ﬁJ7;83f&xﬁﬂydro-
5 nm) at roomtenperature

(didlfgloted goriimdine
Bretille E&nﬁ&mm &ﬁzﬁn&lﬁ?&b{ bettahE ﬁ&rﬁfl&% 1- i?-@—]od@t}}ﬂﬁ?}l) 3P

yridin-3 tetrahy
tetepzgl- 5ay1]19§hryl med Khemfﬁh)eustngtsbémmdrypndm(a mgol) bhdiBPeddihrdeyh

5{@?’},9-%&&?1 A:f -? ﬂb,ﬁ]txaxgzlo(ijo[gt 3La%py(rlm1 ine ?1 g& r’5yln)D‘\%|F_|-(5 mL) at room

temperature overnight.

q) 3-Pyridin-4-yl-8-(2-m-tolyl-2H-tetrazol-5-ylmethyl)-5,6,7,8-tetrahydro-4H-1,2,3a,8-
tetraaza-azulene

The title compound is obtained from methanesulfonic acid 2-m-tolyl-2H-tetrazol-5-
ylmethyl ester (1 mmol) using sodium hydride (2 mmol) and 3-Pyridin-4-yl-5,6,7,8-
tetrahydro-4H-1,2,3a,8-tetraaza-azulene (1.8 mmol) in DMF (5 mL) at room temperature

overight.
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5 tetrazol -5-yl]-ethyl ester (1 mol) using sodi um
hydride (2 mml) and 3-pyridin-3-yl -
5,6,7,8-tetrahydro-[1, 2,4]triazol o[ 4, 3-a] pyri m di ne
(1.8 mml) in DM (5 nL) at room tenperature
over ni ght. ab)
8-{1-[2-(3-Ch|oro-phenyl)-Zkkygtrazol-5-y|]-ethy|}-3-(
3, 5-di fluoro-phenyl)-5,6,7,8- 10
tetrahydro-[1,2,4]triazol o[ 4, 3-a]pyrimdine The title
compound i s obtalned fron1nethanesu|fon|c acid

tetrazol - et hyl ester
I B G o 2Bl et 50 iy S 87 B-elraby dro4T-
12, i&-@TQa&i—H%I@ne
-5,6,7,8-tetrahydro-[1,2,4]triazol o[ 4, 3-a] pyri m

T%a%% cmpcsmmmb)wm fvam(a@amyﬂﬂanc aqid b1 e tohd 241-tetrazol-5-yl)-
P bl adiymosics Gupmg P 3 ety S 7 e

4iHAt, 33y, B-t&rﬁza?aﬁiehetr ghyrthdin DMF (5 mL) at room temperature overnight.

4H 1, 2, 3a, 8-t etraaza-azul ene The title conpound is
obt ai ned from

sm ;wéﬂﬁ)ﬁ'mblhergy )(-fﬂ %}lr@)fo? 5%%@?@%@5&%@,&7 ,@-Jtetrahydro-

usi ng so |un1hydr|de
4H—p95a;8rtatr8a§al-azﬁleﬁip7 8-tetrahydro-4 20

'15'%%1 l% 8?:)#611?031&% Z# 33%\,2/&'&;1%%&9%25 v%%sg%{)o e!i?xedi @om%th(agesnh)onic acid
1§2L(2 cﬁﬁr@%&flmmwﬁﬂﬂ'}e&?t éseez @i marof) ¥R iibm3ryddad

fluoro- Ehen - tetrah

mprpl) ppdi3-Pyrding- mét@@&mwwef/zﬁ@wmam -7ippo (h8 mingol) in

L8E 4 e T el O e ovormiety, EOPYREPCla¢ 826 66,2418 1365 10,
srosa) 1H)s7.60) (ds aH), snoshpg einlel. (2(bmeel) ) 3.4(63, 2H), 1.96 (br, 2H)
3-(3,5-D fluoro-phenyl)-5,6,7, 8-tetrahydro-4H
1,2,3a,8-tetraaza-azulene (1.8 nmmol) in DWMF (5 nL) at
tf@-‘?ﬂ[i-én@ﬁfo% yﬁsnygvmﬂetgml.sw &1@}@%@{3@@&&%{&,7,&*16

| oW ng conpounds were prepare
tﬁrf{hﬂdﬁ‘ﬁw,%,ﬁt,ﬁﬂdpmwyleﬁﬁ tetrazol -5-yl]ethyl)
5 37.(;3,. 5-di fl
TR Ry e e b lonis s s higrogben

téfﬂtzol }_g'b] rrgdtlggbsté’rf{h Mlﬁ@u}sgjsodﬁlﬁl %nd%ﬁ@@lﬁd 3&1y115m 4- yl

5(6[;,7{ 8-1qq)a.hycgo~fé[ @l,‘;%a 8-1q1‘5aaza4a2(y%ene -8 gqq)ol) 13 DMF (."an p.;)room
83 (d, 3 t
té?éﬁéﬁ%-?g%éﬁ'oropgenyl;QZa-zetrazol-5-y|]ethy|)-3-(4-

nmet hoxyphenyl)-5,6,7,8- 5
tetra%égro[l 2, 4]tr|azo 3- yrimdine;, yield 4
u)8-[24gd uagparSrmeihyi-pheny tettaseﬂx ylm@hxwtlyrldlw-ylé,ﬁ@m-

N a d, 2 6.98 (d, 2 6.16
tét%hﬁﬁ4fll§3£§te@]§gz’a ?uﬁlrle( (S, H%%H), 3.4(6 (m H)ZH)

T.’l_he 113e (:cmlpcgiﬂ)i is @tﬁﬂed(fchm Biehhaaggplfonic acid 2-(2-fluoro-5 methyi phenyl)
2&&%%&2%52%& rgétg%lgﬁgﬁtep g-ﬁ/ %Eﬂlgrlogbenyﬁlﬂ-f ‘cseirilzl_ 2 f 3hgllﬂlelster ?1 mmol)
wihk e&&iu&lhyémfe @ nﬁnélﬁsﬂdaﬁpg&mﬁl 2541, 8 ARy @b 4B aBRYL i

m di ne; yreld n%AF

tetraaza-azulene (1.8 mmol) in DMF (5 mL) at room temperature overnight.
v) 8-{1-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl}-ethyl}-3-pyridin-4-y1-5,6,7,8-
tetrahydro-4H-1,2,3a,8-tetraaza-azulene
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yell ow oil; 1HNVWR CDC13: 8.15 (s, 1H), 8.04 (m 1H),
7.5 (m 2H), 7.47 (s, 1H), 6.92 (s, 1H), 6.17 (q,
111), 4.09 (m 2H), 3.98 (s, 3H), 3.49 (m 2H), 2.18
(m 2H), 1.85 (d, 3H) ah)
8-{1-[2-(3-chl orophenyl)-2Htetrazol -5-yl]ethyl}-3-(2-
met hoxypyri di n-4-yl) 15 77
5,6,7,8-tetrahydro[ 1, 2,4]triazol o[ 4, 3-a] pyri m di ne;
yield 167.3ng, 77% vyellow solid; 1HNMR CDC13: 8.25
Thd titlg kpmp@ind 4s §tszincdlfigm mBthARestifioniclacld 1-[ (A BudrmyS-edhyl-

.2 1H)., 9 (s, AH), 6.16 (g, R A
P%if??i‘%‘ftﬁf?;%lé-%&ﬁﬁwl %5teg of %'ﬁol‘ e scellirg ﬁ%d%)mméﬁ gl 3-

diny]-5 817 B-tetrahydro- 4H12 a,8-tetraaza- L

Pgﬁ{[gﬂ%s ch%gor opﬁleny ] t8et r%zo?zulenffl(i ?reﬂ%cill? mDMFéSm ) at

1eQTh ¢smAsTAtIre overdight. ) - 5 6 7,8 20
tetrahydro[ 1, 2,4]triazol o[ 4, 3-a] pyrimdine; yield

95501 S T 1 3% e
41,2 Bhl8 tefrafith-4ru)enkH) , 5.18 (s, 2H), 4.13 (t 2H) ,
'@\ ?lg %(?rgp(t H%lllﬁ gi)tamed t{-om m'_ghanesul%omc acid 2 I—Q 1od]o phenyl)-2H-tetrazol-

SG}IHLQWP%EG& gl RAntbiMWsing Sodied ¥R ;nngolfllx{drﬂ P{ﬁ&lﬁ’h%ﬂl 363 8.

yrimdine
t@(aéawroyiﬂ hBBhpHitraaes-azylana f1o8 m2o)) ip BBE (ninl) ati reom yénegedature
ggg 64% vyellow foam 1H NWVR CDCl3: 8.42 (m
%ﬁ?‘g 24 (d, 1H), 7.7 (m 2H), 7.25 (t, 1H), 6.97 (s,
5.18 (s, 2H), 4.12 (m 2H), 3.97 (s, 3H), 3.63

2. 24
%8({%&& ; %12HHB£tr;a|z«)l =Seylj-ethyB-3-BynidigohHeh§:l p-tetnakydro-

4HP§@8e%% % -5,6,7,8- 30 .
tetra trlazolo[43a]pyr|md|ne yield 220

Thg 1itl6 ¢empopall isobtdinirfrond liEes CRGISBaciB1 2(3-oto-phdn}));2H-

EXNTING N W AN NN NSO T
526|}'7,8-3e!f9ahy§04ﬂ{-(,QﬁBa,nggtraagwé]zﬁleﬁ@(luS Abdol) i DAZF (L PAdro &P

tangeratire oy guight. met hoxypyri di n- 4-yl ) -6, 7-di hydro[ 1, 2, 4] t
ri azol o[ 4, 3-al pyri m di n-
8(5H)-yl]ethyl)-2Htetrazol -2-yl ) benzonitrile; yield

y3 11-R-(3Chlo884ph éxyi)- MétﬂazSDSquretH#r} mistiI @@e&lyl 38py4mm 3-yl-
37 (d, 1H), 8.26 (d, H, 7.77 (

45"592‘(]5'311’1%}’1)4}“‘5‘8 (s, 1H), 6. 18 (q 1H), 4 12 (m
T%letl% gorgéouélé is oblinedFror? mefanedtlfonilackP1 -im?’-gih&ropﬂen§1§QH~

te;a(z@-q-ywe(hzl i ibrymyristtigrsediumihyd e 2 TaBel) ead mbijtglr @-Bthyl-
-11,.2, 4 i A4, 3- . .
sttt A 3E S Rl 5 v i (% manetin PIVE 6 ) Bapen

tdhbeRatire Yo &hbhB2% ' HNMR CDC13 : 8.44 (s, 1H), 8.40 (d,
| ,826(&’,1H) 7.76 (d, 1H), 7.68 (t, 1H), 7.08
(d, 1H), 6.88 (s, IH), 5.05 (s, 211), 3.97 (s, 3H),

SRRk B o Rk g

4H4]11;z 4]edDdoPB 41 Pmethyl-amine
érlmdln 8(5H) .-yl ] methyl }-2Htetrazol - 2-yl ) benzoni t
Tthltl RAvAd g7y tﬂ\w&r esBifenigaaid 1{3-ghloophgnyl)-2H-

ﬁa%@l égl& J(hgwgter%l 914‘110@)%3111%'_5'})611& h§'§rléed(@ mr;l!)_p) ancp [59@,5(551ﬂu3ro
phen’yl)-éi-methyl-llH-[l,2,4]triazol-3-yl]-methyl—amine (1.8 mmol) in DMF (5 mL) at

room temperature overnight.
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2H), 4.44 (t, 2H), 3.91 (s, 3H), 3.88 (s, 3H), 3.49
(m 2H), 2.10 (m 2H). 15 Exanple 27 a)

4- (5- ([ 2-(3-chl orophenyl)-211-tetrazol -5-yl ] met hoxy) - 4
-methyl -4H 1, 2, 4-triazol -3- yl)pyridine Sodi um hydri de
(7.5 ng, 0.187 mmol ) was added to a vial containing
[2-(3-chlroro 20 phenyl)-2Htetsgazol -5-yl] -methanol
(32.9 ng, 0.156 mmol) and di methylformam de (3 nlL).
The reaction was allowed to stir for forty-five

m nutes. The vial was then capped and heated at 80C

. ¢ _
R S Cpleris Phet i S abc e dromcon A S b8t o
t&thﬁmrBJ[ﬂEQ}t“Im dqun‘i%yﬁgmgﬁgam c layers were washed

with brine, dried over sodiumsulfate, filtered and

The ficle Rempauad is obtraneshfrnte rq@ﬂmmkfomasm% [PG- plﬁlpmphmyl) -2H-
0]

GOLUSL EOIRIQ N BRI LR ARG B i 6LR] STSE AR

Spey7, 8 3BeAhydral , NWRri A4, 3)a];$yrﬁmmﬁa (1.8mAdIYid DMFI)(S m3) d&oom

(s, r@')g 8.09 (m 1H), 7.64 (m 2H), 7.54 (m 2H).
teupsgatg ov ﬁts 64(s, 3H). Exanples 2 7b to 2 7r may

be prepared as described for exanple 2 7a. 30 b)
4-(5-{1-[2-(3-chl orophenyl)-2Htetrazol -5-yl]ethoxy}-4
ab)r&t{hyz-mahlbr@pnemﬂ) aﬂdht-r&ol-ﬂjfy)]pgthyl@i-m(é 5&difludivephdnyl)es,6,7,8-
0] un .0 0/ ar oil) was prepared from
telmiig'% %‘?‘c%?ﬁ%z"gﬁé )’QY"E‘Hﬁ%t razol - 5-yl - et hanol (54. 3
TTBEE ml@ AR obtaiSeAtrdiMidddhdsfiforlid #i @1 /B (3-On1dRpHER )2 H-
t%‘fa(@ gt-duileester (ompolmsingtspdinm bydiide @ ol pad 4(3,3-Djflyoro-

PR S5 ReT PRaB Al E Sdy Bep g p a

r¢am tep2idjure dveddglftm 2H), 6.59 (g, 1H), 3.63 (s, 3H),
2.04 (d, 3H). c)
4-[4-Methyl -5-(2-mtolyl-2Htetrazol - 5-yl net hoxy) - 4H [

ad) Q[ﬂ%ﬁ(‘fhl@xzﬁ%hghybLjH-@%qul- 9]m&ﬂﬁ&§' ﬂyjrﬁng 3R< %w&ggtgah@dro-

e solid) was prepare
4H21,%a3a,8+t9tlraa_zm-azetenazo| 5-yl) - net hanol (24 8 ng, 0.13

di u d d 4-(5 .10
B et B St b o e
ninne) (s s@gnmrﬂayhﬁdﬁtmﬂn)nol)-ﬁh@?’ PRHEELCYL-S\63 snblﬁdﬁyﬂﬁadzt by
chr omat ogr aphy usi n? a silica SPE tube (2. 5%

Hrb e ARRr T 22 BRI b aeelhiardF Geaily edropmdenparatieesovernight.
second product eluting). '"H NNM (CDC13) S (ppm: 8.78
(m 2H), 7.98 (s, | H, 7.97 (d, | H), 7.64 (d, 2H),
ad) 8-62-(3-Chlord-phengl)32H {tekrazbiHp-ylieth4]{35(3,5- il ora3pbehy{)s5,6,7,8-

te?i@h’ydxgd-gﬁ-l(,fcba,g’-%ét%;siza-azulene

The title compound is obtained from 5-bromomethyl-2-(3-chloro-phenyl)-2H-tetrazole (1
mmol) using sodium hydride (2 mmol) and 3-(3,5-Difluoro-phenyl)-5,6,7,8-tetrahydro-4H-
1,2,3a,8-tetraaza-azulene (1.8 mmol) in DMF (5 mL) at room temperature overnight.

In a similar manner, the following compounds were prepared :

ae) 8-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yljethyl}-3-(3,5-difluorophenyl)-5,6,7,8-
tetrahydro[1,2,4}triazolo[4,3-a]pyrimidine; yield 40.4 mg, 55%, light yellow solid; 'H
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5d

4- Met hyl -5-[1-(2-mtolyl-2Htetrazol -5-yl)-et hoxy] -
[1,2,4] triazol-3-yl}- pyridine The title conpound
ng, 79% off-white solid) was prepared from

2-mtolyl-2H tetrazol-5-yl)-ethanol (50.3 ng, 0.24

mml ), sodium hydride (16 ng, /9.4 mol) and 4-(5- 20

nmet hanesul f onyl - 4- nethyl 4H[1,2,4]triazol -3-yl)-pyrid

RQEEOnag%grap yﬁﬁg & S|1|céngggd?E%gW%gnpg%bQbﬁﬁqu16(q |

1Bt H8NGEh, AL, 3m@ml%ﬁmmm)18}(dl\mﬂ)(coc13) 8 (ppm:
8.76 (br.d, 2H), 7.95 (s, 1H), 7.94 (d, 1H), 7.62 (d,
2H), 7.44 (t, 1H), 7.32 (d, 114), 6.61 (q, 1H), 3.63
afp8-{B)-(3-chl&Bphany)2H -tet 2z OU5-y ethy 343} (4-1@&hayyphenyl)-5,6,7,8-

ST AR B S R b 235 S5 SRl G e
an‘th ef;.alsm;@br?cx:dﬁ;npule]?ar%d, :fH)?mss t(d 2H), 698_%1_ 2}|I)] _6 16 (q, 1H),
%@t(&éﬂfbi y%’égnﬁa”?‘*%adﬁ@nﬂ%ﬁﬁ% F&ﬁ & ) ) Y and

4- (5- met hanesul f onyl - 4- net hyl - 4H 30

aE&l ?%2 é‘tOF*z wtwvayadﬁy‘{ﬁégﬁgﬂ? lénﬁ% ﬁwmmﬁﬂs&&lﬂ@ =1
ﬂl}eﬂiylmps,w@éfefmhmbnﬁ#ﬂu[mzblo% 41) )frhﬂiaﬁie' Predd 47- Pk 61%,N

e The tjtle compound

S5lipy oo H B DB ARE A 1B SHRIGR. 3o (ma 2ER. 547 1D, 692 G
1@{>h@mwtq  firy, 08! (i, ZHFGIIQSWB hygra. 4?1[1{ ézﬂ‘; 21, 28 71.85 (d, 3H)

- met hanesul f on 4- met hyl -
[1 2 4]triazol - 3- yI) pyridine (1.25 mmol). Q)

) 81123 Sh1§Ptlp%19ylpbﬂm!drAzo@#}lﬁm@zs&z—ﬁxebﬂdﬁ};ﬂ%mh v\

%/inIY 8§£tgahmg|ﬂé,‘{]§m@pl@ gh}yﬁn@ﬁqne ylc}eldqm 3mg, 7% yellow solid;
‘HENI(/[ﬁ @mmwmemj %12@ ﬁﬁs fsa)éqlm 51)&1}/ 171a8-(HERHR0IS (@l 1H), 6.98

sodi um ¥dr|d
(& 1@& 6; (a0 b gyl (5 Hbt3k9§r(és3@0f33ﬁ%/(m@ﬁ) 2 19 (m, 2H), 1.82 (d, 3H)
[I,2,4]triazol-3-yl)-pyridine (1.25 mmol). h)
4-(5-{1-[2-(3-Ch|oro-phenyl)-ZFLtetrazoI-5-y|]-ethoxy}-
ai)y8-¢Ip o8- wblowpptienyhi2 H tefrazeliS-ylimethpl}-332yh § thpxyrydidine 4 y8)-5,6,7,8-

B 5 RIS PRl O0ame, 52 ot pfs HR
GO ) 8.26 ¢dlilERn &Ms; 138, §.15 tmnitd) 7.48 (m, 2H), 7 28 (m, 1H), 6.98 (s, 1H),
%’18&14) F}y%qgﬁ i%getgﬁg@;%slu(lt fz?ﬂyi 2§e—|- [211D2 4] triazol -

i 5

4-
AH
(70
1-(

aj) 3-(5-{[3-(2-methoxypyridin-4-y1)-6,7-dihydro[1,2,4]triazolo[4,3-a]pyrimidine-
8(5H)-yljmethyl}-2H-tetrazol-2-yl)benzonitrile; yield 115.6mg, 64%, yellow foam; 'H
NMR CDCl;: 8.42 (m, 2H), 8.24 (d, 1H), 7.7 (m, 2H), 7.25 (t, 1H), 6.97 (s, 1H), 5.18 (s,
2H), 4.12 (m, 2H), 3.97 (s, 3H), 3.63 (t, 2H), 2.24 (m, 2H)

ak) 3-(2-methoxypyridin-4-yl)-8-{1-[2-(3-iodophenyl)-2H-tetrazol-5-yl] ethyl}-5,6,7,8-
tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine; yield 220 mg, 51%, yellow foam; 'HNMR
CDCl;: 8.42 (br, 1H), 8.2 (d, 1H), 8.04 (d, 1H), 7.77 (d, 1H), 7.27 (m, 2H), 6.95 (s, 1H),
6.13 (m, 1H), 4.06 (t, 2H), 3.93 (d, 3H), 3.44 (m, 2H), 2.15 (br, 2H), 1.79 (d, 3H)
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i)

4-[ 4- Cycl opropyl -5-(2-mtol yl -2H tetrazol - 5-yl net hoxy)
-4H-[1,2,4]triazol-3-yl]- 20 pyridine The title
compound (4.6nmg, 11% vyellow solid) was prepared from
(2-mtolyl-2Htetrazol - 5-yl)-nmethanol (1 nmol),

sodi um hydride (1.5 nmmol) and gy (4-cycl opropyl - 5-

nmet hanesul fonyl -4H[ 1,2, 4]triazol -3-yl)-pyridine (1.25

§ 1- ﬂﬁ%’\l&@}h% @n iy‘)ﬁﬂ?"/qi hyd?d[lé 4i§1a§%lb@_g]ﬂjﬁlmu¥m

yl(]ethym)ﬂ tegrazal- 2(y.»beﬁzo:ﬁmjlg, Y218 878 sug, 3846, off white atid; 'H
ﬁ“}‘f‘%}‘f?éé‘?‘é AR DB 254 1T T 250470 98
Gby§.-18 (4, L 1), 2, 1421 (o, 282,63 9835, y3H);s 3.5/ (o, A 2. T 1 2H)) B85 (d, 3H)

conpound (7.8ng, 19% clear oil) was prepared from
1-(2-mtolyl-2Htetrazol -5- 30 yl)-ethanol (1 mol),

m)H- M[Mﬁmmx@pyﬁdmmﬂ)-smqb ébt:(a‘llydw:!)Hﬂl 2YdriaBolo[4,3-

2.4 25
TRAAEHH A it b et ARl PS5 e
QDG 28104 (7 1A 84D, (d2H)), 876&51(—19 7216-01 11?), 338(tle)’Ll7|)0,8 (d, 1H),
Ry tE. 119,505 250,557 Eaporide st % i 2, Lo3m,YH),
4-{4- Cycl opropyl -5-[ 2-(2-fl uoro-5-net hyl - phenyl)-2Hte
t l =5 et -4H. . 5 .

igégi@f qzyéa‘glgfehg(’éji’}’r"ﬁﬂ‘!‘ Arybed, Trldhydre 12,4 tiazalolti3 s
aﬂlﬁ\&hﬁfd?d-S(ﬁH)@l]met{x)F]l} -2H- tﬁtraz?l -2- yzl%_l;_etnzcimtnle y1eld 67"10 'THNMR
0 en etrazol

(A BT R R g ey 7 it 1D, 5.06 s,
28D (4440 g, |
D er aeo 5 352 T dne (1t . 28D,
4-(4-C,ycl opropyl -5-{1-[ 2-(2-fl uoro-5-net hyl - phenyl ) -2H

-tetrazol -5-yl]-ethoxy}-4H [1,2, 4]
ExamplkaAT 3-yl ) - pyridine The title compound is prepared

o) B a3 hloropheny AR Stragpl Sy Imethoxy st pussyl-4fl-f oy triazol-3-
prjmﬁmmIe (1 mol ), SOdI um hydride (1.5 mml) and
0 ropyl - et hanesulfon | -

cl
S&ﬂ 1h>>éﬂﬂ<} 3 Bof- 1837 BmpD) e AdHieAdd 2 Yiabepnigingng [2-(Bschigro-
P g P PR 2D 56 ol oyt BB ol
Hd-dnﬁbtl rﬁdcmczn was@bbwe@tofsno for forty-five minutes. The vial was then capped

&Lc? heafed agg@’q? %!@?11 ggl_tl-erz %to ggzr%rte)r V\éﬁ%dc{nét hc? QI? zliqueg'us workup was
déﬂd&txﬁﬁld@&ﬁﬂﬁ&hﬂ(&@éﬁm ﬂirE@at;hﬂé/sl ;l’qikl'cgéblge(f%rtg%@?a?grs wiele washed

i di ne .25 mmol
W4th¥05mf IK{CQ oy g-spdigm-pHatn yﬂl)erelenﬂ ebmeantpdteds - THe|ornetetpoodpkt was
puﬁ@édw coﬂ?hr[ throma lagraﬁ}fayz(gl% mhethanol in dichloromethane) to yield the title
compound as a white solid (21.6 mg, 38%). 'H NMR (CDCl3) 6 (ppm): 8.79 (d, 2H), 8.22
(s, 1H), 8.09 (m, 1H), 7.64 (m, 2H), 7.54 (m, 2H), 5.96 (s, 2H), 3.64(s, 3H).

Examples 27b to 27r may be prepared as described for example 27a.

b) 4-(5-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl] ethoxy}-4-methyl-4H-1,2,4-triazol-3-
yDpyridine
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yl)-pyridine The title conmpound is prepared from
1-[2-(3-io0do-phenyl)-2Htetrazol -5-yl -ethanol (1 25
nol ), sodium hydride (1.5 nmol)

4- (5- et hanesul fonyl -4-met hyl -4H-[ 1, 2, 4] tri azol - 3-
yl')-pyridine (1.25 mmol). o)

4-{4-Cycl opropyl - 5-[ 2- (3-i odogphenyl ) - 2Htetrazol - 5-yI
nmet hoxy]-4H[ 1, 2,4]triazol- 3-yl}-pyridine 84 The
title conpound is prepared from[2-(3

Fhie titlo cqrhpruptl [442Hmigp4 896, 20dar Sit)wds prepeted droad 1-(2-(3-thiolojphenyl)-

) TR K33 iy BBl Doxgiiydride (12.0 m, 0.29 mmol)
aﬁl&4 5 ﬂ&tfah@%ﬁ'bﬂﬁ 4YIhéthﬁ¥’-fH Fl' 38 triazoRS- y[}%)jme 2691 mg, 0.29

cl oprop i‘odo- phényl') - 2H-tetrazol -5

rm;wl]) amgpmm S[mpnz) apsm HoB18 )prﬂdmw)mél (m,

2&4)% @'9%13 %@hyﬂfg%@gwéﬂd 3[% et hanol (1

mol ), sodium hydride (1.5 mmol)
opr.op 5- net hanesul fonyl -4H-[ 1 4)triazol -

%4§H'}W’db¥lr£{2n'§'t(’wl 2H-tgrarol-5-ylmethoxy)-4H-[1, 2 4]tr1azol 3-yl}-pyridine

) ”[?he Qlﬁe é%m o?tmé %{@Jngr R hﬁﬁ@élszhcé 'd?a% ?}%%8 oni (&fﬁétglﬁf{]%%étrazol-

r i azol
SCxi)rmethanbl I(% @nxgp@zﬂbdmfcﬂp podium hydnde (8 mg, 0. 2 mmol) and 4-(5-

is(u?fgg)al or othgldéﬁ-? éL%,(titngztoﬁ.firgﬁ)Zp%g%ay(!iS r%tghgl li]g mxr$o1) The

ﬁo&@rﬁﬁtﬂﬂﬁﬂé‘&w élﬁ@ﬁihtoéraﬂi%l Mg)a%dalspﬁ tfibd (21 PZPk, melnol in

[)-pyridine (1.25 mmol
erfcsbrabhane o e oo N s Bodacepingdr B BAGH(EIICIO drppm):
r e tr I

sgj%%(hf Iﬂﬁ; [73983?131]5%3%9?@ ufﬁé ggéﬁgg,y%}p Y0yl 195840 338! S04 G
21 263 @; 3, pso(paENyl ) - 2H-tetrazol -5-yl -ethanol (1 20
nmol ), sodium hydride (1.5 mmol), and
3-(3,5-D fluoro-phenyl)-5- nethanesulfonyl 4-

1 B3N eth - y1-2 - -

[{5&\?‘3r ﬂj ﬁ' %-lg]]-%yyrl ﬁll:)‘r?&?(glszﬁ?—k 2] %E:[??};]Ztgllﬁg% l(})X
pymdidey| ) -t et razol -2-yl]- 25 benzonltrlle The title

8 FRE KGRy RIERE Bl o ol soorepagn e g sy -2

tﬂﬁifzblyﬂdylé-bﬁlhﬂol 2503 tigl @20 htm':b-l)/ lsc}dum( by dHdee 16 g0 hmmol¥ adac4-(5-
cyani de

R e A BB SR ST e 00 DO iRs 0.2 MepBAp et Jhe
RduBOfasPAHR BN nroh APl &Mz d SHlica SPE tube (2.5 - 4% methanol in

dichloromethane). "H NMR (CDCl3) 8 (ppm): 8.76 (br.d, 2H), 7.95 (s, 1H), 7.94 (d, 1H),
7.62 (d, 2H), 7.44 (t, 1H), 7.32 (d, 1H), 6.61 (g, LH), 3.63 (s, 3H), 2.28 (s, 3H), 2.04 (d,
3H).

e) 4-{5-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethoxy]-4-methyl-4H-
[1,2,4]triazol-3-yl}-pyridine

. The title compound is prepared from [2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-

methanol (1 mmol), sodium hydride (1.5 mmol) and 4-(5-methanesulfonyl-4-methyl-4H-
[1,2,4]triazol-3-yl)-pyridine (1.25 mmol).
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renoved in vacuo, and the product is purified by flash
chromat ography. 30 Exanples 28b to 28] were prepared
as described for exanple 28a. 85 b)

3-{5-[1-(4-Methyl -5-pyridin-4-yl-4H[1, 2,4]triazol -3-y
| oxy)-ethyl]-tetrazol -2-yl}- benzonitrile The title
conmpound is prepared from 4-( §of

1-[2-(3-i odo-phenyl)-2Htetrazol -5-yl] 5

ethoxy} 4-met hyl -4H-[ 1, 2,4]triazol -3-yl)-pyridine (1
fm‘n6$ A llz(wucsoaﬁm&ya -phenyldH tetrazeksiyieéthemyy Gymethyl-4H.-

t“@%@ﬂ?\,&ey‘% ?X]l phosphine (0.05 mmol) in DMF (5 i)

_ ’I3re[t15le (:ém@iﬁxh mfrqpydd ﬁ'tmpmm ﬂu&n;stméthlyliﬁheaymizlt{rteta&al 5-31)-

onx nmet h tetrazol -2-yl]- benzonitrile 10 The
aflple( ggqafgurp Sygrids i hf agmél) end 4-(5-methanesulfonyl-4-methyl-4H-

MRS 002?%‘*’&&‘?%% BTl 2 y1 T pyridine (1 ol
zinc cyanide (1.1 nmol), palladium (0)
gggt{gg}g(%s% %F&ﬁ?ﬂglﬁ?ﬁ-t trl]‘llzn?S-y?methomPJ zycllor;])r(%Yyll-ﬁl-{-S )

82 {a%ol(34 Hapeopy!l -5-pyridin-4-yl-4H[1,2,4]triazo
[ Qﬁr ’ﬂ?ﬁ' -tetrazol -2- 15 yl}-benzonitrile The

. ’I{hpfcqtlg cgrgn@@g pﬁdarnqugrf@‘gape@ cfh&qgmphenyl) 2H-tetrazol-5-yl}-methanol (1

o) B ) ML S R P R g e
[&2(a1triazad3)yl)-Fyiridiney.an imaeol), 1. 1 ol ), palladium (0)
tetrakis-triphenyl phosphl ne (O 05 mol) in DMF (5 nl)
at 80C overnight. 20 e)

. 3-y
RS B R herp g%‘sf‘l S’-‘é’ ARl o bR
[1,214|te1azdm3yimyjndmepr epared from

T o Bl o, I P03 e e e

1 mﬁu‘e G 53R 6lg 4{(d-ccl 195-m BBAdeRd 19 -
n%%ct)m?ﬁsmt}?l phe(n)sl phogpﬁl ngc ?%H%;S)Sn?}oalﬁ) el n Q%?/I'I-ZAIr gl 24;tna101

3atD-podinesl go apelyht . f)

3-(5-{1-[Methyl - (4-methyl -5-pyridin-4-yl-4H[1, 2, 4]
triazol-3-yl)-am no] -ethyl)-

i} £{4-@gdbprdpyl-I-(Lmnolyl2 H-tetrazA%-ylmekteoxy -4 HE 1 2 QUTe i 613 -iy -

%pared from
Pg’r‘ % (3-1 odo- phenyl ) -2H-tetrazol -5-yl]-ethyl }-

TR kiAY t:orﬁéouﬂ@ kéhyrhg 51'1 9&’ Slélfjdvpso‘hd)’lva el[»a%%dzﬁc;;‘f_ilgr&_[-gn%gll-’Zﬁ'-tﬂrazol-

) - am ne , zinC cyani de
Spd)-athaneh({ m)nou)esadakm hyctrrdlepjhé mdlqdhmlph@mcl(opm@ﬁl-ml )

et Rt Ry -1 4 B0S01 2Y5 50 8RS (1,25 mmol). "HNMR (CDCs) 5 (ppm):
8.77 (s br, 2H), 7.97 (m, 2H),7 79 (d, 2H), 7.47 (t, 1H), 7.35 (d, 1H), 5.94 (s, 2H), 3.21 (m,

1H), 2.50 (s, 3H), 1.12 (m, 2H), 0.86 (m, 2H).

i 4-{4—Cyclopropyl—5-[1-(2-m-tolyl-2H-tetrazol-S-yl)-ethox.y]-4H-[1,2,4]triazol—,3—yl}-
pyridine

. The title compound (7.8mg, 19%, clear oil) was prepared from 1-(2-m-tolyl-2H-tetrazol-5-

yD)-ethanol (1 mmol), sodium hydride (1.5 mmol) and 4-(4-cyclopropyl-5-
methanesulfonyl-4H-[1,2,4]triazol-3-yl)-pyridine (1.25 mmol). ‘H NMR (CDCl3) & (ppm):
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3-[5-(3-Pyridin-4-yl-6,7-di hydro-5H[1, 2,4]triazol of 4,
3-al pyrimdin-8-ylnethyl)- 5

tetrazol -2-yl]-benzonitrile The title conpound is
prepared from

8-[ 2- (3-i odo-phenyl)-2Htetrazgl -5-yl met hyl ] - 3-
pyridin-4-yl-5 6,7, 8- tetrahydro [

7
p I [ '
t STy p 1 spnm ’

se1t ol P B ST, e Do e B f et b i o
IHD 208 (syBi)) 2.05 (dDBA), 15 41(in) 2H}, 1.08QkE, oMpr ni ght . 10 h)

3-{5-[1-(3-Pyridin-4-yl-6,7-di hydro-SH[1, 2,4]triazolo

[4,3-a] pyrimdin-8-yl)-ethyl]-

tetrazol -2-yl)-benzonitrile The title conpound is
kbé}-éW@bpfqpth [2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethoxy]-4H-

h l)-2Htet | -5-yl t hyl } - 3-
ﬁyrﬂﬁlLZaf ( Bg’qgﬁ?egyt )etrahygr{)a[zg 2, 4{t]r| Zzo?/o%4 3-a]

. Thy/tifledcahb poend & prepated frozi [QG(Znyﬂm d&etli}ﬂi-pbdnyl) IH‘HD&‘.tr)azol 5-yl]-

R fap ) @éﬁgsoéft el 'rxxﬁp%lﬂ{ncf)zf-?f oL s SRRl hfomyl-
48: [554(]1%-&5’51[3 gb?yﬁmﬁ@ b59mfloly -t €t rahydro-1,2, 3a,8-tetra

aza- azul en-8 - tetrazol-2-yl]- benzonitrile 20
The title conpound |s prepared from

DA Slonr ST e las S R Sei - B By ety 4B
[Euh]@ﬂﬁzo(l-k TPy Ridingi Nc cyani de (1 1 rmDI ) pal | adi um

ﬁ{;ltetraklstrlphe Iphos hi ne ' ) Dl\/FfS
Thg title;gongpand MT’H?F ﬂuoro 5-methyl-phenyl) 2H tetrazol-5-yl]-
L . -

ettﬁﬁl{gg gﬂag{zog? ac{lﬁrg;lf%ndd'eYLSﬁn?olﬁandéf -8 J}@[Bf)%p?[ g-'rr?eﬂ"f)ﬁ?xes%lftoﬁyl

4 el 2aolazdl-3y¥1)-phradizofii2Smirthed). The titl e conpound is
prepared from 8-{

1-[2-(3-iodo-phenyl)-2Htetrazol -5-yl]-ethyl}-3-
Mrﬂaqar(sLtoa&-pﬁex@,l)hmétsizbﬁ xﬂﬁahéa?r]-’wﬁe I$Ht[‘ft2r \@ i oB3-
zuI ene , zinc cyani de . paI ium

Y'(}fl’)mdeller akl S- tr| phenyl phosphi ne (0.05 mol ) in DI\/F (5

) T%‘%Ta%t pso%d is pgep% Ingﬁt (3- 1c8>ch-phexﬁ’}HEII-leteé’gzo‘ril 52y1]& %)a.nol (1

m(n@l} doditm hidfidk-({ 3-mehbly ﬁﬂp&l@iﬂmle%aﬁ’dslulf@tyﬂamthﬁ%ﬁ-llez,hpﬂazol-
- -rrethl- 4H 1, 2, 4-triazol -3-yl ) pyridine 5 The
rY dévmdele 28 @IS 4- (5-{
1-[2-(3-chl orophenyl)-2Htetrazol - 5-yl ] et hoxy} - 4- net hy
|- 4H1,2,4-triazol -3-yl)pyridine was separated with a
oy #H(5-41 -p2(3-Rid odieuyiii-2 H4te 6a 283) yli+ethogy } -4-methyl-4H-[1,2,4] triazol-3-

yD)-pyridine

. The title compound is prepared from 1-[2-(3-iodo-phenyl)-2H-tetrazol-5-yl-ethanol (1

mmol), sodium hydride (1.5 mmol) 4-(5-methanesulfonyl-4-methyl-4H-[1,2,4]triazol-3-
yl)-pyridine (1.25 mmol).

0) 4-{4-Cyclopropyl-5-[2-(3-iodo-phenyl)-2H-tetrazol-5-ylmethoxy]-4H-[1,2 4]triazol-
3-yl}-pyridine
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50% i sopropanol and 50% et hanol and a flow rate of
2.0/ mnute. The first enantioner (15.6 ng) had a
retention tinme of 6.10 m nutes and the second
enantioner (9.5 ng) had a 10 retention tine of 11.97
mnutes. In a simlar manner, the follow ng conpounds
were prepared : bl) & b2) (Rm4and (S

3-(5-{1-[3-(2-net hoxypyridin-4-yl)-6,7 is

di hydro[ 1, 2, 4] triazol o[ 4, 3-al pyri m di n-8(5h) -yl ]ethyl}

. The kitle eempount] Jszxrynayddeﬂ’pzrom &3rlpd%pthPD@Pb@ﬁ@nOﬂﬁmhkmethanol (1

sl SR Do O i) id o-PsSyctortdily ShesholpdBhE4T &

E,Qm]hhazd*n{i-ylyp)eiddmwZSmmplbl and 18.5 ng b2 20 cI) &
c2) (R and (S) ethyl
4-{1-[ 2-( 3- chI orophenyl) 2Htetrazol -5- yl]
I ] ' -4H-
I R IR s i KV R
[5,@,4$@1azolF&y])-Vphaﬂmne =22 mn (E'), 42.5 mn (E2)

o2 T8 pmpdiid Rf?%geﬁ‘fz%iJg-é%boﬁ‘f/%ﬁ@ﬁﬁ%?%ééﬁ gEetdifol

| shiuReydAld\@:s mmal) By abstop¥iLCme @b IFy B 4H- 124 triazol-
Ch?l?a Ka J‘@ X 4I)6qX ZSOﬁn?r%Ff | nL/mn; ?{t [ ]
WthYfEE?e(léﬁnm@Hn (E2); sem-prep 21X250 mm @
20m./ mn with 70:30 Et OH hexane -> 5 ng E1 and 6 ng
E2 30 el) & e2) (R and (9
6 3¢5~ {1 L2 {2 Chborophenydp 2R AyIrazoR Syl péthagy) H-mettly)-4HH |2} 4} irfazol-
erazin-|- yl)nicotinonitrile 88 HPLC conditions :
I-pyridae AD 39C, McOH;, 4.6 X 250 nm 2 nl/min; R =

whi t'e so
mth]t) goéxgm hydﬁdef (1)5 mbp))and R)(S angthgngyulfonyl-4-methyl-4H-[1,2,4]triazol-
3-chl orophenyl ) -2Htetrazol -5-yl ] et hyl)
3p¥1§)8¥é(ginirlaf(5 yrf'hlb)yr azi ne-2-carbonitrile Chiral pak AD,
39C MeOH, 4.6 X250rrm2m_/mn Rt=109rrin

. ’ﬂ'é tl%e %ﬂpo&n@llg prgﬁa{]ed%rdﬂ Téﬁ @Ehlo&eﬁﬂenﬂ? Qﬂ-t&%gpg-gg%@ol (

5 % 17.4 nin g eni mm @20
-1y 2o @lﬂvro-plggylk r{g {H%e@ubmywhwlhmmethyz P!zsl,%hgazol -3-

YX&(@,@QH‘? }yfﬁlt% gie 10 Exanpl e 30 a)

oro enyl )-5-[(tri phenyl -

. Tt title csphaumgdliy prajmrd'dyﬂrc]m 2R BchlameplenylirPHrtotrazolyb (& ethanol (1

mmol), sodium hydride (1.5 mmol), and 3-(3,5-Difluoro-phenyl)-5-methanesulfonyl-4-
methyl-4H-[1,2,4]triazole (1.25 mmol).
Example 28

a) 3-[5-(4-Methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yloxymethyl)-tetrazol-2-yl]-

benzonitrile

. The title compound is prepared from 4-{5-[2-(3-iodo-phenyl)-2H-tetrazol-5-ylmethoxy]-4-

methyl-4H-[1,2,4]triazol-3-yl}-pyridine (1 mmol), zinc cyanide (1.1 mmol), palladium (0)
tetrakis-triphenylphosphine (0.05 mmol) in DMF (5 mL) at 80°C overnight. The solvent is

removed in vacuo, and the product is purified by flash chromatography.

Examples 28b to 28j were prepared as described for example 28a.
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Tri phenyl phosphi ne (89. 4ng, 0.341mvol) was added to

5- br ononet hyl - 2- (3-chl oro 15 phenyl)-2Htetrazol e
(93.2ny, 0.341 mmol) in toluene (5m.). The reaction
was heated at 80C under Argon for 4.5 hours. The
reacti on was cool ed and concentrated to yield the
title conpound as a white soligd (165.1ng, 90% . 'H NMWR
CDC13 8 (ppm: 7.96 (m 6H), 7.80 (m 4H), 7.70 (m
6H), 7.44 (d, 2H), 7.28 (s, 111), 6.17 (d, 2H). 20 b)
4-(5-{2-[2-(3-chl oro-phenyl)-211-tetrazol -5-yl]-vinyl}

o) S S b TR 2 oo P bt v etz

beiezoqiifiledny, O. 279nnDI) was dissolved in
Tg t hy Ifornan1de (2m) and added to a vial containing
fte eroREd praesaprey s (1 phinigra-phenyl)-26 tetrazol->-y]-

D ]

et%“é‘*& e L R )
p(l@rﬂll)n (O)\fqhakls-axd;nixenylphmspmnD&DS(ﬁmoE) g DME ESBIn)m BY°C dvlemight.
vial was capped and the reaction was allowed to stir

at roomtenperature for two hours. It was then heated
cpd- [ﬁ@fcic%prl;pﬁl &swnam-ﬁltcﬁi [p@thhQﬂﬂ 3m5§m%ﬁﬁ%m%gl-2-yl]-

and an aqueous workup was done extracting with ethyl
benzepirile t hree tines. The conbi ned organic Iayers wer e

TAERRE L S L5550 Ul B T

yintetithag)-4 RS, 2pgmaidledylppmneaﬁ&mwa&u(&%ﬁw 1(}&@1;5) pdll@dium

ield the tit sol
(sl hepiphyoohise 403 BB DN S igt 5016 ovegighy | d
oft, 11), 8.04 (d, 1H), 7.67 (d, 1H), 7.64 (m 2H),
7.51 (m 2H), 427 (g, 2H), 1.51 (t, 3H). 89 «¢)
dY3-(&{1-¢1-Cocloprophl-DppriginetydH-IHR B tinad S-ylbxy)tethylj-teyayel-2-
@ Eﬂﬁhnﬂ€+[l 2,4]triazol-3-yl)- pyridine The title
y onpound I's obtained from

, T14c 1(1t5& c{oﬁaﬂoaniz( ﬁpedph@a Qroﬁhf‘—gmls))cio%kbﬁyﬁtjf{&z[@(&%&é J]h nﬁ) 2H—

¥ -4- et hy ltrlazol pyri
teffﬁ%ﬂ P- %Lzeth@tydc‘ﬁ Blnl friazgls3-gl)et tidine (ldgnmol) zinc cyamde (1 1 mmol),

ey T L S

The title conpound is obtained from
2- chl oro- phenyl ) -2H-tetrazol e- 5- car bal dehyde (1 10
RERCTE A R e R b e N

tIBIPERV Y PedRhidtité ©- bromonet hyl - 4-cycl opropyl - 4H|
1,2, 4 rlazol 3-yl)-pyridine. e)

The fitke (e@pohhaisprapamdyfiom EZI-{-3tIedcr-p11mxyl-)—52¥§‘te]r32bl-§ébf-lmythﬂ@-preﬁlyl-

(e RES s T A ARt G, ke cSaniat L

ol GAIRARAN0) tebrali fttisheRyIfhasphiftd ds :%mfé)btlﬁ DAMIO{58n By at 80°C
car bal dehyde (1 mmol) by addition of the Gignar
oYegightnt formed from magnesi um and

f) 3-(5-{1-[Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-amino)-ethyl}-

tetrazol-2-yl)-benzonitrile

. The title compound is prepared from {1-[2-(3-lodo-phenyl)-2H-tetrazol-5-yl}-ethyl}-

methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-amine (1 mmol), zinc cyanide (1.1
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5- brononet hyl - 2- (3 -chl oro-phenyl)-2Htetrazole. f)
4-(5-{2-[2-(3-chl oro-phenyl)-2Htetrazol -5-yl]-vinyl}-
4-ethyl -4H[1,2,4]triazol-3-yl)- 20 pyridine The title
conmpound i s obtained from
1-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-2-(4-
cycl opropyl -5-pyridin-4-yl -4Hggl, 2, 4] tri azol -3-yl)-eth
anol (1 mml) or 2-[2- (3 Chl or o-

hen4p& 2H tetrazol -5-yl]-1-(4-cycl opropyl -5-pyridin-4
mpoD), gaflgdivm (0) A3ttakisdriphengiphosphint (adDnmol)linNF (5 m) AB0°C
g %pyIS|Iane (mmol ) and trifluoroacetic acid (nL) in
I'ChT 6r onet hane 25 (L) . Q)

3- (5 {2 [2 (3- Chloro phenyl) - Zkktetrazol 5-yl]-propyl}

4H-[1,2,4]triazol - 3-yl)-pyridine The title

2 éﬂbﬁrﬁ’bjﬂf‘@"bﬂr@?ﬂwdaﬁ-éﬂo@é’uﬁt!‘}aZpr,h@] Ryetpidine8-yim estiyl)-

téePhzoB2 i henyl) 5-[(triphenyl- X5
ngspﬁgn r%etl yl]-2Htetrazol e hydrobromn de

. The sitlerpdrapc®@0a js, prepage8-ffoza 8-3D(3-iodo-phenyl)-2H-tetrazol-5- ylmethyl] 3-

2-.(3- - phenyl ) - tetr yl.].-vinyl}-4-ethyl -
i oA B BT ol i s matmifi 6 Bots); zin e anide
A1 GindlR phifi(udr te%ﬂs@zzk]ﬂw 1 IS b
( et%;/)l 4H 9 r%g};%{;hlh EOV@Z][?)lflﬂrolﬁd%{ne {ﬂt)at
%&%‘f?ﬁp@tSOc) by starting from
5- (1- brono-ethyl)-2-(3- chl oro-phenyl)-2|—|—tetrazo|e as
a precursor to the phosphonium salt and 4-nethyl -
hDS-r{S{!l-(B-Byx}illm@‘!ylEﬁUﬁxh‘}hH—SHZ[E1291']31&6[0?@34Wﬂ§ldﬁ§81yneethyl]-
al dehyde this is reacted wt

terazgl-gxlidhegznigiy| ) - 5- {2- [ 5- (3, 5- dlfluoro phenyl ) - 4- e

) Tﬁ@Mhe éo-ﬁ'?])o[n]:d # pﬂgp'éureﬂ 3% 8- I~Yi~13'~ﬁdo lp rrye) -2H-tetrazol- dS ?'1; ethyl}-3-

-met hyl -ethyl')-2Htetrazole conpoun
Pmua-ﬁnéé %h&tqugbmw 1,2 é]tt1m1c$ea|{ah1ymm1dmecu h@1ol), zinc cyanide

h tr
(G Bl e T IRERE € GryaraBinRMe mL) a
s¢°e@mplight.30a) , 4- (5-{2-
[ 2- (3-chl oro-phenyl)-2Htetrazol -5-yl]-vinyl }
-4-ethyl-4H[ 1,2,4] triazol-3 -yl)-pyridine io
TR oo e s gy
tt’dxagoh&b’ll-blehzqnltrﬂq 4]triazol -3-yl)-pyridine (exarrpl e

TGl B progier EPRLETH S Res DO Heshadd vime >

ptisp (DJSI6l,17n$@|thh %14151 (B328-kitfah 240474
pheny P 4- et hr ﬁi (’2 4] t I‘tl azolze er3le g:lalpmgl)dgﬁc %yamde (.1

mmed), B HERIE) temﬂgs-rf@ edphasphing (005 mmsl)ﬁxﬁivﬁréxﬁll) at 80°C
L PROCEDURE for Tetrahydro-triazol o-pyrim di ne
synthesis: Pyridine (-0.5nL / mmol) was added to acid
chloride. The aryl hydrazide (1 equivalent) was then
the reaction mxture was heated at 130 C

and
1)3\7@ rLHP gridinrryl-4516,F-tesrehy deesl B da Bt tewdazssazwensdyBstindin
te@,%&ozlﬁt} SeRditkiie product was partitioned between
et hyl

0

. The title compound is prepared from 8- 1-[2-(3-iodo-phenyl)-2H-tetrazol-5-yl}-ethyl}-3-

pyridin-4-y1-5,6,7,8-tetrahydro-4H-1,2,3a,8-tetraaza-azulene (1 mmol), zinc cyanide (1.1
mmol), palladium (0) tetrakis-triphenylphosphine (0.05 mmol) in DMF (5 mL) at 80°C

overnight.
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20 acetate and water, and the organic |ayer was washed

wWith brine, dried over anhydrous sodium sulfate,

filtered and concentrated. An SPE or Flash col um was

run using a 10- 20% MeOH: Et CAc sol vent system The

eluting fractions were collected and concentr at ed.

The follow ng amnotriazoles wgre formed in this way:

25 a)

3-(3,S-difluorophenyl)-5,6,7,8-tetrahydro[ 1, 2,4]triazo

Bxgmple2%] pyrimidine; yield 418 ng (42.8%; white

solid; "HNVR CDC13 6 : 7.26 (d, 2H), 6.9 (t, 1H), 4.1

(t, 2H), 3.52 (t, 2H), 2.13 (m 2H). b) .

a3) &Aazr)mh&xsph@myi 12-8- &l&oﬁhén@?fﬂm{&f&[)ﬂs/gyl}éﬁlbﬂ}aﬁﬂlleﬁ{yl—
al pyrimdine; yield ng (8.0%; white

4&1’Pd—ﬁrﬂmﬁﬂm¢l@ 7.60 (d, 2H), 7.00 (d, 2H), 5.6

(br, 1H, 4. 01 (t 2H), 3.88 (s, 3H), 3.49 (m 2H),

2.10 (m 2H). '"'6 91 «c¢)

The (R emhvl mixtur6 of v { AP 2R( Fohtbirsphéni) 2H5etﬁa.z$1r§yl] aw)@wolrh@thyl-

4Py Aol A BT ks ERTednith  chirdipak AT CoBmALHPK250) using
5@%Q30;§§panolgalié)50%@tk@.%l*%ﬁd a Fighv raé o}aégntg(mgﬁ?e’ @5 %§_§ Snantiomer

(B¢ mehbadroteption imno6.10 r)mﬁa;es aﬁd &elsatondihx}aﬂnorbar (9.54hg)tiad 2

4 | di
%&gég%ﬁ qulgyrnlé’ir’r‘]ﬁ%;(;epyrl din-4-yl)-5,6,7,8-tetrahydro

-[ 1,2,4]triazol o[ 4, 3-a]pyrimdine (200 rTg) and
1%‘3' J adl um on carbon (10% 100 ng) were conbi ned and
giplenmonner.thestoowing compquads waiermseremds nl) wer e
added. The reaction m xture was stirred under an
at nrosphere of hydrogen at room tenperature overnight,
bin& M2haR) And (H3e@- {1 HB-@+atetlondypinedin-43)-6/Tat ogr aphy

LLica, 10% | ded th d
dEh\ngr(lf[ga 4&1 ra&ol% 1%I§i%ﬁﬂqu;llg ﬂs%q&ﬁ -@geljeirtg}ée g'l?!ﬁs%;nitrile
I—l@LZﬁcoﬁd’itlomslbhuﬂ Q@AI@“?WC(]EHEO% £8 X(’ZSS’O rﬂﬂxlf ﬂ)LﬁnQﬁSRt £ B3 min

14 (t
(bgp,blllsg 1@1}1 (b2): sem1 prep 21X250 mm @ 20mL/mm yleld 19.3 mg bl and 18.5 mg

-(2-metho. ypyridin-4-yl)-6,7,8,9-tetrahydro-5H[1, 2,4
triazolo[4,3- a] [1,3] di azepi ne The title conpound
was synthesized in quantitative yield in a simlar
cha% k2 )aR) ai&l-(ﬂ%yl@qmgi)achﬁr& ) 2&-1%%&&145-114) 7.18
éq Jf}—pf 7,03 b lﬂﬁﬂ%h) (g, 2H),
yBethylip era(lﬂe'lsz OE%{ﬁple 33 3. [5- (3 chIo
roghenc){, -2H-tetrazol -2-yl] -N-methylbu tan amd e
conditions : Chiralpak AD; semi-prep 21X250 mm @ 20mL/min with 50:50

iPrOH/hexane; Rt =22 min (E1), 42.5 min (E2); 16 mg E1 and 14 mg E2

d1) & d2) (R) and (S) ethyl 4-{1-[2-(5-chloro-2-fluorophenyl)-2H-tetrazol-5-
yl]ethyl}piperazine-1-carboxylate

HPLC conditions : Chiralpak AD; EtOH; 4.6 X 250 mm; 1 mL/min; Rt = 6.1 min (ED, 6.7
min (E2); semi-prep 21X250 mm @ 20mL/min with 70:30 EtOH/hexane -> 5 mgEl and 6
mg E2

el) & e2) (R) and (S) 6-(4-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl] ethyl}piperazin-1-

yDnicotinonitrile
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-(3-chl orophenyl)-2Htetrazole 25 To

ri phenyl phosphine (2.6 g, 10 mmol) in THE (50 ni) at
O C under argon, DEAD (1.6 nlL, 10 mmol) added during
5 mnutes. After stirring for ¢40 mnutes at 0 C 5-(3-
chl or ophenyl) 2Htetrazole (0.90g, 5muol) foll owed by

B LR I PO MOl 40570 prag iy Ry 2
(e(l ¥eid. mlg(ﬁg'ZQ% segg -prep23&K250 tirm @) ZQnmL/mTIHEyléﬁ el 37.§vasg whlte solid;

[ ng at 0 C for 10 m nutes was foll owed by
ef§gﬁQWh§ES£lid The 30 m xture was concentrated and
purified by flash col um chromat ography (Si 02,

ol e, Sl el iy Pl ghon Syt by 1-
ylom'raane-ljl-caﬁbdbﬁr(len 1 I-@birajh)akw B9°Q; MBOHS34.46X 250 mm| 2
mpmmSRED 1& g]nilg (%%1751 (@1 segx -I_pep Zq)ég'() gn% é 262'1)111/m1n yield f1:

232 [1hg ViSecmb lyeltaypbid: Y1 28—721Hgtvstm;rellev20m ] butan-1-ol TBAF

was added to a sol ution of

2-(3-{[tert-butyl (di nethyl)silyl ] oxy} - 1- et hyl propyl) -

5- (3-chlorophenyl)-2Htetrazole in THE (25 nlL). The

Exdmple3@ was concentrated after 4 h s and the crude was

purified by flash colum chromat ography (Si Q2

Heptane-Et CAc 1:1) to glve 0.90 g (91 %9 of the title

aﬂa(mdljm plilerly YA (triphiéBy )¢ 4-pBosphanyl)-Sidti{yl)-2H-tédyazoke 19

%’n % 235(m 1H, 33.60(m 1 H, 3.70 (m |
robeomside 1y | 1) 7.43 (m 2 H), 8.04 (m 1 H), 8.14

Tﬁﬁhen}-l hdsphife ¢49. 4mg, 0.341mmol) was added to 5-bromomethyl-2-(3-chloro-
3-chl orophenyl ) - 2Ht'etrazol - 2-yl ] butanoi c acid A

phwxw tegtzoty §3.2pe, 284 nmal) estownm (}SmLHszhq peagtiqnl yasdwated at
SO PTA BT R e i esBldn o REE o Reflrl h e

tiledccBpgnndasta wmmo)xdl(msale@, 90%) (‘Hmwm)cmchta (EpmT®6 (m, 6H),

reacti on_was - Pr opanol

738 8 etfed 74 8 ?%71414)(‘% @Hé» XA?&%,(SCH@@@HF K@rt—é’a Sat. NaCl

(25 nL) and EtOAc (50 nL) were is added to the residue

and the m xture was extracted. The water phase was

b) £(%{2-[2a@tcbdorot theny B2 B tra 56)-5ay1) - viany t) -4-athy & e HHl 2efftriazol-3-yl)-
ani ¢ phases were dried (MgSO) and concentrated to

pﬁri'& €0.95 g (100% of the title conpound. 1H NWVR

4@Mgmj)pyndm6@- /-4l [3 2! tr1a201e9§ cér@ﬂde%'d 56. @né-@) i?@glmo%) s
5.34 (m 11, 7
digsofyed irp émy:)thylformamlde 2mL) and added to a via contammg 2-(3- chloro~phenyl)

s PR Y AR A TR M
diSsoivred i eﬁnem/lf&nh&n{da (ALY rAfEn eddition of DBU (84.9mg, 0. 55851|\I/HF01)

2H-tetrazol - ér'dyl]butanmc acid in DCM (40 nmL.) and
th(e gial Mabearnpdiand the ggptiormwgs allowed to stir at room temperature for two hours.

It was then heated at 80°C for 1.5 hours. After cooling, water was added and an aqueous

a
2-(3-{[tent-butyl (di nmet hyl)silyl]oxy)-1-nethyl propyl) -
5
t

workup was done extracting with ethy] acetate three times. The combined organic layers
were washed with water twice, brine, dried over sodium sulfate, filtered and concentrated.
The crude product was purified by an SPE tube (5%MeOH/CH,C),) to yield the title
compound as a white solid. 'H NMR (CDCls) & (ppm): 8.84 (d, 2H), 8.22 (m, 1H), 8.10 (d
of t, 1H), 8.04 (d, 1H), 7.67 (d, 1H), 7.64 (m, 2H), 7.51 (m, 2H), 4.27 (q, 2H), 1.51 (t, 3H).
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m xture was stirred at r.t. for 3 h and then was MeNH2
(2Min THF, 3.6 nL, 7.2 mol) 25 added and the
resulting mxture was stirred o.n. Saturated NaHCO3
(75 m.) was added and the m xture was extracted with
CHC13 (3 x 100 nL). The conbi ned organi c phases were
dried (MySO4) and concentr at egg The crude was purified
by flash col um chronat ography (Si Q2, Heptane-Et OAc
1:2) to give 0.74 g (749 of the title conmpound. 1H
NWVR: 1.71 (d, 3 H, 2.78 (d, 3 H), 282(dd 1

H),
cg:ct- -{%- 2-(31%“}{‘0-@???) (‘Zl?f tefraﬁBl-g Eﬁ{%ﬁ jflngH [mZ ﬁtr@zol-}yl}

dylﬁdg? ! 4E|— gmt Zylt? azol - j pyridi ne

| aZz |
y?‘%lp@mﬁgﬁr? 1pedAfrapm 4-45- 42%2 Jﬁ%ﬂ?fﬁﬂﬁﬁ!}yl}zgﬂ]t@trazalzwﬂ-
v%glﬂuféﬂﬁ'l -98.11 Diag@bi i @%ﬁﬁ;@&ﬁﬂ? ! ((%n]uﬁ’n%glps z%?tuéﬁ%ﬁ o 113 %%ﬁn

I'sot hi ocyanat e m xe
2- propanol (150 m ) and heated to 70 C o. n The

EEACRT IREC A G LT -

[mrthetradde:dyly.ethtahel resi due and the m xture was
refluxed o.n. The reaction m xture was cooled to r.t.

Theitide F?@Ept@dw qbtiairedfeaan 2 Grellororibienyd haHtteteazplet3-garbaldehyde (1

TR b o B rea P S 5 Sk Rk bkd 2.0

bgothametiatlfydychopfappl-4ii[ 1, DAiazbl3 Y])dydidinei azol - 3-yl ] pyri d
ine Mel (2 nk, 32 mmol) in EtOH (10 nL) was added to a
m xture of 4-methyl-5-pyridin-3- 10

. Eimz
e)’iZ ai{ﬁCﬂlobU-’iLB@nﬁﬂﬁ tgbrélzoi ! ﬁfl’j 2 k@cr:);rillofﬁ)t%@n% f)ﬁl(ﬂm-%ﬁt\%:s
[bad]atdlaaﬂ@-xlhethhm}lers vvere separ ated. The water phase

BB 0 RN AN S G575 150, LSRS0S ESe

chﬁb&ldéhyﬁb ¢l mm@p@ﬁddltléﬁbNNRGngna?@ rdafent &hned f2th Iﬁﬁgnegﬁ% and
rr}1 7.99 (m_1H 8.71 (m 1H 8.86 (m 1H)

5115018 methyl- 2 (3 chloro-phenyl) 2H-tetrazole. -

3- [4 met hyl - 5- (et hyl sul fonyl )-4H1, 2, 4-tri azol -3-yl]p

yridine KM (59, 32 nmol) was added to a sol ution of

fp4- [ﬂ{hﬁt(ﬂgzhloﬁe-(plﬁﬁﬁﬁyﬁﬂhbﬁ)z«l-ﬂ-yl]~ﬁnﬂl-} -4-ethyl-4H-[1,2 4]trlazol 3-yl)-

trlazol 3-yl]pyridine (6.0 g, 29 nmol) in H20 (40 nl)
XHdWSceti ¢ aci d (100 nL). After 1 h Stll‘l‘lng at r.t.

TlhB 6itl€ EREouAdis\WBRiRATd £5-1-ERAMINRED h\é\@g}z 4-

added and the m xture 20 was filtrated throu

cYHeprpry-Srpyridioreyisdibd . adBdazahd- yﬂ)h@hamat @ rlmphbsez\[@rfs Chloro-

PR D el el s e e G b ding PR 1, Aol B eethancr

(1 o) wingPatndsilabéi(MYER) ad 5ﬂlu61%aceab%cxa (89) ﬁﬁdxclﬁ&&)m@ﬂége
(r‘r} 1H) 8.02 (dt, 1H)

g) 3-(5-{2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl}-propyl}-4-methyl-4H-[1,2,4] triazol-

3-yD-pyridine

The title compound is obtained analogously to the sequence used for 2~(3-chloro-phenyl)-

5-[(triphenyl- ks-phosphanyl)-methyl] -2H-tetrazole hydrobromide (example 30a), 4-(5-{2-

[2~(3-chloro-phenyl)-2H-tetrazol-5-yl)-vinyl} -4-ethyl-4H-[1,2,4]triazol-3-yl)-pyridine

(eXample 30b), and 4-(5-{2-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl]-vinyl}-4-ethyl-4H-
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3 (dd, 1H) 8.91 (m 1H) 25 Exanple 35

3, 5- d| fl uorophenyl) - 4-net hyl -5- (et hyl sul fonyl ) - 4H
4-triazole a)

3, 5-di fl uorophenyl ) -4-nmet hyl - 2, 4-di hydro-3H 1, 2, 4-t
riazol e-3-thione 3,5-difluorobenzohydrazide (5 g, 29
mol ) and nethyl isothiocyanateyy2.1 g, 29 nmol) were
m xed in 2-propanol (100 mM) and heated to 70 C o.n.
The_reaction was cooled to r.t. and 30 the forned

[bP&dipral-3ed)-maidine (exaarnia3 Qsd, foy S“Hzt@g(fl@ﬁ) Sﬁt)arcamdethum@-
| i d d t
s AR e

poidined- p-45851,2,8 tdzo -3 irbaldehy d it émaddwﬁﬁs reacted with,

concentrated HC1 and the title compound, 6.4 g (979,
was collected by filtration. LC : M5 (M++1): 228 94 -

h) 243-Chloro- 3-
?3 k( C loro ]i)hueg?lg psh{ézn[)bll(g ¥3- dlfluorﬁ )ﬂhegylz nEl?ﬁhY %H 5 )2 ﬂl_f_’l_aLZOé 3-yl]-

lanctby’aztblyb -2etetfazold nl, 22.4 mmol) was added to a

T sitlelremprung iy GtHnedi ahhlugxmsp'l’te thel spqubnoredshy For2-(8-chloro-phenyl)-

B St el a8 S B B b g2
(e cld ddethenyipl 2 Hhetrdz 6185 vi) @ihyljes-etilyi-4 G 02§ lai*dmastl) -pyridine

SO N S A

m.e @iol-3t dei (btagipi0ef, b @ﬁ@hfgq#f@w o -
b e I%ygﬁjtl o |V(§%A)f3 9§2 d 93‘1%) of tilgebwtnmetwl)i2 ©

%b{?g%{f];}sﬂll) t2 SEYAC apecpsor tg tlp.q) phogphpglugssalt gnci_g (3, Difgporo-

pﬁdfﬁyl)l-4 tkth ny L4B 81,0 M)tridzod-3-4Akb&iehyde as the aldehyde this is reacted with.
, 5-di 1 uorophenyl ) - 4- net hyl- 5- (et hyl’sul f onyl ) - 4H

124tr|azole m CPBA (10g, 33-50 mmol, 57-86% pure)
Ewasphdjed to a sol ution of 3-(3,5-

F h th 5- t hyl t hi 4H 1, 2, 4-t
% “°r°§ %@E}%ﬁ%}m dmr(&;@é@% : %m{nttwﬁes reactr: ng1
PYEEnS tHol In80l/ Rindd)) @Ma&@‘@‘b Qé@ cﬂb%dé"ﬂﬁaeaag)qmgdﬁﬂqe lhe%ulvalent)

m xture was extracted. he water

wiagthen pddediaad theireastien m@u:(s 24} heatedl at HéO 8@ abirméght.of lgrasolution

w11§ bﬁh%%m ﬁsﬁ&h ?%P§A§%§%ﬁ)thﬁ}gd&\{ ?«E'? #\@éﬁ%& %gtgv(egn etgyl
aq.q}ate qndz»gate:s anddthe{preagic §per was Viashgd with Bfng|, dyieowdy anhydrous

\ﬁ?@blﬁfcg’ Q'etgr % <r:%nc trateid) Az SPE rrFalla.izs(I)llco]éxmnI YaERS, psing a 10-
z&éé\ﬂ%@]é ExQAp SQIQBIQ S}(S&ng SHm'nblllt)ngrfaxceq)nsovere collected and concentrated.

Tg,%bé%‘%c\%’{‘}gé@%?%\?} 2H- tetrazol -5-yl] et hanol and

are tar e up under Ar in
t ol uene (120 rTL) After addition of . 109 .tL (1.18

Wg' Vq“n )P ealei t.’ gﬁ"etr{}g’%gtljé%nﬂfv\j‘?hﬁ)(pﬁé&-gi;g(r}n}xdmdywld 418
mgY82.8%l; \(flﬁte&&lﬁrn‘BIIMIcmt@sevatSQd@md 6.9¢4 ERF UNYy, BB, 3.52 (1,

hS T @ S, O

8.8
3-(
1,2,
5-(

b) 3-(4-methoxypheny})-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine; yield 76.4
mg (8.0%); white solid; 'HNMR CDCl; & : 7.60 (d, 2H), 7.00 (d, 2H), 5.6 (br, 1H), 4.01 (t,
2H), 3.88 (s, 3H), 3.49 (m, 2H), 2.10 (m, 2H).
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30C o.n. Further addition of 2 g Novozyne 435(r) and
150 L (1.63 mmmol ) vinylacetate 25 gave after 7 h ca
41% conversion of starting material. To enhance yield,
the reaction was filtered over celite washed with
DCM evaporated to dryness, then taken up in toluene
(250 )6 After addition of @3 g Novozyme 435(r) and
200 L (2.17 mmol) vinylacetate under Ar, 48%
c):sl(wan&ooslnﬁm(ﬁypénématyls 567 m&mw&m[?z Qﬂmgmbyﬁk‘ﬂg”
over celite and washing Wt h ave crude S

PpUiPHding i 490 @gmwwhngs R CD§I1 duibd4 fpy 1H), 6.93 (5,
TR e <€%f6fz%@n2ﬁ§? N

(m 2 H, 6.27 (q, 1 FD 2.14 (s, 3 H, 1.77 (d, 3 H.
Exanpl e 37
(1R)-1-[2-(3-chl orophenyl)-2Htetrazol -5-yl] ethano

Egsmple. 325 g (4.68 mol )
afﬂ'—?—mt%glog%éﬁaﬁﬁlé%lpg Fe/'%y Ezrﬁn% roﬁlt %, o'l z ﬁ{}?é %}z? égﬂdme
3@%@@6@@%F}ﬁ'nmn?®¢l)m&h8—&];trﬁiﬂrﬂ l/\ﬁ,tl]iﬁaz(o?c&4,ﬁia]pﬂiﬁddme
B A B Bt s

trwaxyﬂmnmé (@ld mﬂx}adexta;addhdl (Tthe esactiér hixare Mas ﬁ&ﬁéd&?ﬁﬁéx%tahﬂdibphere

Hshiherh rap Sorthel s bubnigh s Cika it SRR

Chmlmaengmphﬁ GHilicayvends 1RYNH VieOgt mnﬂ:wﬂwlemsd i drdsauci (V\h‘hte solid,

7(5?)71% 5?1\%)( ﬁékg%p@ngg 2784, 2 Ing tn F?H) 503 s, SH) 6.05

(b(rlfﬂ) 4.14 & 1418, ehl(@nepf=em QH)ZtH gt sayol - 5-yl ] et hanol
The title conpound was isolated fromthe reaction as
descri bed for the synthesis of (1R)-1-

biﬁfﬁe%kﬁfﬁm@nww QW@inﬁﬁiﬂo Sy, ia{tmhoxaﬁej ate.

Iso ation took pi'ace during - heptané/e hyl acétate
IA133EP1BE t he col uim chronat ogr aphy, yielding 1.09 g

Tﬁé‘t%?@coﬁxfpoﬁrﬂﬁwast ?ﬁtﬁn@slé‘e@'ﬂ)g&&?mw% MMRn 2% f}xﬁ)r Q’e{g&1o§ - E]%/IR

(QQCls)sg &n)pm)18 534(d( $H), 7. 19)(d P2 (3 QHBBNERAIZPHHXE@UEH) 2.02
("jﬁg E(PHI LI C DI SPLACEMENT W TH 2- CHLORO- 3-
PYRI DI NE 20 Pi perazine (2-5 mmol) and
2- chloro 3-nitro-pyridine (1 nmmol) were dissolved in
Exa Q acetonitrile (2-3 nL) and stirred for 5 mn at
0%1 enperature A slight exotherm c was observed
3-@»(& ~tHlyrophémyl)- 2K detiazob 29i]- Vigetbgbuenbmisdhen TLC

T A TN T e GO .
Towriphenylphosphine (2.6 g, 10 mmol) in THF (50 mL) at 0 °C under argon, DEAD (1.6
mL, 10 mmol) added during 5 minutes. After stirring for 40 minutes at 0 °C 5-(3-
chlorophenyl)-2 H-tetrazole (0.90g, Smmol) followed by a solution of 4-{[tert-
butyl(dimethyl)silyljoxy}butan-2-0l (1.53g, 7.5 mmol) (Tett. 2003, 59, 4739 — 4748) in
THF (5 mL) was addéd. Stirring at 0 °C for 10 minutes was followed by 21 h at r.t. The
mixture was concentrated and purified by flash column chromatography (SiO,, Heptane-
EtOAc 7:1) to give 1.8 g (98%) of the title compound.

IHNMR: -0.01 (s, 6 H), 0.87 (s, 9 H), 1.67 (d, 3 H), 2.11 (m, 1 H), 2.35 (m, 1 H), 3.46 (m,
1 H), 3.65 (m, 1 H), 5.25 (m, 1 H), 7.41 (m, 2 H), 8.04 (m, 1 H), 8.15 (m, 1 H)
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water. The organic |ayer was dried, filtered and
concentrated, then chromatographed in 25 10% net hanol
in dichloronethane to yield the desired product. In
this manner the follow ng conpounds were synthesi zed:
a) (3S)-3-nmethyl-1-(3-nitropyridin-2-yl)piperazine;
yield 92% 'H NWVR 300 MHz, C¥l3) 6: 1.11 (d, J = 6.3
Hz, 3H); 2.74 (dd, J = 12.8, 10.4 Hz, 1H); 2.99 (m
4H); 3.72 30 (m 2H); 6.74 (dd, J = 8.1, 4.5 Hz, 1H);
8.14 (dd, J = 8.1, 1.8 Hz, 1H); 8.34 (dd, J 4.5,
b) 3-§5- chhlq_rpghenbl) 2H- tetrazol-2-yl]butan- 1-ol

T%g%?%va% {4 M% Bée}uﬁ/ﬁz&zt @D@%b%gﬁ(d%néﬁ)lg HPGea! 168§th¥‘g%p91) 5.

(%q;lgloroehem)(zdﬂetr@zoie it THF, (21 0113, Fie, mighiye was @8cenimpted bffier 4 h

L R N R A e

give 8.9912, (91%]) of the title ¢capoitd.opyr i di n- 2-yl ) pi per azi ne;

%Nﬁﬂ( /@Fﬁl B, ghﬁs&' 939”‘2'39 f«“%)zﬁé% 98,1153 (n{'i;&) 3.70 (m,

1 {00529 (o 189)17.43 (8, Z-H) 8104)(m, BIB48. 54 GU)J = 4.5, 1.8
Hz, 1H). Exanple 40 GENERAL PROCEDURE: NUCLEOPHI LI C
DI SPLACEMENT W TH 2- CHLORO- 3- CYANO- PYRAZI NE 10

o) -peBachiarephieiylp2 Artetdzo BIi | Rutadicatcht 3 nitro-pyridine (1

ATERPrs e 6 B gy, BTG Landfobiiofigs BRdbyggs mn)

wds daddb@btb aMolihion df BM-(H mbmgl)amemhe@l]%mlmt@ g,3.6

e TRy Sl s aeshich et et Fatad St o beraol

wIshﬁldBdl adme mibBre M6 icbricBfiratddSBER. NACIDH it fy eAIBICOIY @9 IEBL) were
acetate). 15

ilic e) % et hanol in ethyl
it & e Fraidie ?fﬁ’étgf AR %W%rpé‘a%emsﬁé'ﬂ%&d with
Ef)Ac (50 mL) and the combined organic ;{hases were dried (1 (\/1%804) and concentrated to
pyra2| ne-2-carbonitrile

t hyl
glvebgglg@w&eof%ﬁlegg%g&%r ange oil; 'H NVR 300 Mz,
}CDM}S §0H)‘31%6(&n§H§(lU)94(§d QQ? mégdd) Hﬁbs“&&ﬁnl H)2*7939(m 2

m1 I—!} 1.16
Héﬂ)91( 5, 97( 1 H);
3-[(3R) - 3- et hyl pi perazi n-1-yl ] pyrazi ne-2-carbonitrile
ield 195.3 , 54% orange oil; "H NVR 300 Mz,
)@Déi@)chg)ro@egg) Hytetiagpl-2 -31]@Gm@§hylbmq)1amlde 40 (m 2|—|)

Oﬁ?_lgéhlgmie é"rﬁL 329 %oq)m/as]ahged d’auZé 5 mutés'_&) 3- % (% @h&)gcphenyl)
2H-tetrazol-2- yl]butanoxc acid in DCM (40 mL) and DMF (5 drops)under argon. The
mixture was stirred at r.t. for 3 h and then was MeNH, (2M in THF, 3.6 mL, 7.2 mmol)
added and the resulting mixture was stirred o.n. Saturated NaHCOj3 (75 mL) was added and
the mixture was extracted with CHC; (3 x 100 mL). The combined organic phases were

1o

dried (MgSO4) and concentrated. The crude was purified by flash column chromatography
(510,, Heptane-EtOAc 1:2) to give 0.74 g (74%) of the title compound.

TH NMR: 1.71 (d, 3 H), 2.78 (d, 3 H), 2.82 (dd, 1 H), 5.53 (q, 1 H), 5.87 (br.s., 1 H), 7.42
(m, 2H), 8.01 (m, 1 H), 8.12 (s, 1 H);

Example 34
3-[4-methyl-5-(methylsulfonyl)-4H-1,2,4-triazol-3-yl]pyridine
a) 4-methyl-5-pyridin-3-yl-2,4-dihydro-3H-1,2,4-triazole-3-thione
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25 CGENERAL PROCEDURE: PALLADI UM CATALYZED COUPLI NG TO
HETEROARYL CHLORI DE 2-Chl oro-nicotinonitrile (1.0
mmol ), (S)-2-nethyl piperazine (1.5 mmol), sodium
tert- butoxide (1.5 mmol) and

tris(di benzyli deneacetone)-di pal | adi un{0) (0.04 nmol)
were added to a screw cap Vi &s.
2,8,9-Triisobutyl-2,5,8,9-tetraaza-| - phospha- blcyclo[3

I\%1&t§bhﬁ9aﬁﬁéq2@gn§orfx808§nm{h%’l Wit aa0l8Y enbRbHAe

utron was a
é%@gl@r?trgopmhb(lﬁ%m@tand heatpdoTOECvars Tt reactich wis chOBd ® r.t. and

(S |
C R0 oo G (00, AN O I P8 M P e added o e
rvrdals @ndves ndxmeedvasgvﬂuxfed IOtneTbeJIreaqtd)nmnmmWatsaierd td h‘e,mmdlﬁed

'orlée ﬂgt@ E{El(lj ?licﬂtrlg Hﬁé’ E'E}Bn%po%ngl qlgyl )ﬁ @IS a(s cg/ggc faltratlon.

hano or onet hane 't o
L&WMH) 93 hi s manner the foll ow ng conpounds vvere
synt hesi zed: 5 a)
2-[(3S)-3-nethyl pi perazin-1-yl]nicotinonitrile; y| el d

b4ty NSIRBPBhibHEE- 1 ZCZDG:Ilaaél ﬁyl]ﬂyrﬂ&e( d, J = 6. Hz

Nﬁ % m]]f, 37’321 rP]m %E@,q (%}rg_}%) Wﬁ cgigé to aemgcﬁurf 8§4-mftlry?-§ pg/ndm -3-

y42,8-ditrydrd 31, 2, 4-trfiGole dethiode 1 ¥MBNa@H 170 iz, 70lmtdol). B£t2S31 h

dd = 2. Hz . b
sty syt PN byaS pcieliaba, e vers Marm sepaiafedo T ipphags wrspvashed
Mltﬁ%CMHnNMR c3fBinbltBrganit Ph&RSL 3k 0516&- axQBco(neentr&tea t@ gx%e t;IZSg (98

Hgfthe itlg &o{:mungwkg Z@f Qx&ﬁ 5%(561Hk a@p (o, DY, 39 m

841 @mHH) 8.8§ (m,AHH6 (dd, J = 7.8, 2.1 Hz, 1 H); 8.23
(dd, J = 4.8, 2.1 Hz, 1 H). Exanple 42 is
4-(5-{2-[5-(3-chl orophenyl)-2Htetrazol -2-yl ] propyl}-4
) IVt hytﬂlyﬂﬁ{éetﬁyléﬂfdhyglﬂ-t 34-mhaomsry1}éyﬂ&in9<al yl chl orl de

K&fﬂlgr;r(gg,%rﬁm was m(aed fo asiﬂhﬁtoin@ﬁ 3&14 methyl 5 (methylth:o) 4H 1,2,4-

trﬁzgl? &%gia&rrgr(@pfgemin}m%m tpsbf(a@ H1|L) 3&4&&&?&3@{1@%'&% ARBr 1n
Strmﬁ%q nt. the rqaémn(wrbayﬁad wigh 6 Np@Hnﬁ?I;lebr»@s\nd@dwd fhyegrglixture

fi f d r
w§§ fi Qraféd tﬁbué}f’ceﬁfé Thesﬁ?érg %i’erbhlga %\Q/% %})Jr}g? evgl%i' Elﬁsé ngg’wgﬁed

. mol ) was ad DCM wa
wg{l C‘ll-[-q}lh ¢f hg combiped cgggmc plpse NaHOBRB! qnd @omdentrateds tosgivet61 g (53
0 KRSl di $€3 f
o st T P Eos B P (b Gy gy o0
8 8% (¢ dHp8. 9M(mhIIDHCI3 (3 x 20 rrL) The conbi ned or gani c
phases were dried 25 (MgSO4), concentrated and

purified by prep HPLC to yield the title conmpound (3
ExgmpR®5. 'HNWR 1.91 (d, 3 H, 3.51 (m | H, 3.65

385 dinddropRend -4 Seerd1-E) ety iy 2 2,4 415201 &

a) 5-(3,5-difluorophenyl)-4-methyl-2,4-dihydro-3H-1,2 4-triazole-3-thione
3,5-difluorobenzohydrazide (5 g, 29 mol) and methyl isothiocyanate (2.1 g, 29 mmol) were
mixed in 2-propanol (100 ml) and heated to 70 °C o.n. The reaction was cooled to r.t. and
the formed precipitate was filtered off. H,O (100 mL) and NaHCO; (4 g, 48 mmol) were
added to the solid and the mixture was heated to 70 °C for 2h. The reaction mixture was
cooled to r.t., acidified with concentrated HCI and the title compound, 6.4 g (97%), was
collected by filtration. LC-MS (M"+1): 228
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2H), 8.01 (dt, 1 H, 811 (m 1 H, 8.78 (br. s., 2
H M5 (ESI) mz 381 (M+l). 30 Exanple 43 4-(5- {(R) 1-
2- Chl or o- phenyl ) - 2Ht et razol - 5-yl | - et hoxy} - 4- net hy

——

4|(—|- [1,2,4] triazol-3-yl)-pyri din e
(1R -1-[ 2- (3 chl orophenyl ) - 2H-tetrazol - 5-yl ] et hanol
(0.31 g, 1.38 mml), 4-(5- 94 .
Met hanesul f onyl - 4- et hyl - 4H-[1 2,4]triazol -3-yl)-pyrid

3 t 0. 58
bﬁl%g QIf?ﬁggther%i)ﬁ-/E@?ﬁgf ém(_ %ézgﬁtg%b??r?eé at 68C
Mgl (.4 mda@2.4 mamaibwas ddded fotaj rxuﬁtunfgofrﬁe@vﬁeéaﬂump@nybfﬂdmm2 4-
dﬁl?&lrorﬁ?)ft2r4a§1tﬁocf@3 %or’?eo(P % ﬁ}ﬁﬂ{ol)\’ﬂltap tg F‘é\I(%O m?ﬁ r}pe{dh '@(99 %hfz

%anlc Tayer ef evaporation in vacu
ofiesll) ok (B¢ mill) a@h addefl nuxhtht mgcmmyas(shﬁpd fondh et rHy11"hc formed

SRS SATRINGE G0 ARl BP0 s
pRciDitate was filtbfpd offa@cﬁce(mhmeii wijh the fil5filtrate 12 giveld, 928 (23%6) of the
ngegg ngl(q 1H, 3.57 (s, 3H, 1.95(d, 3 H . In

ar manner, the foll ow ng conpounds were
I@M{ﬁ&rbﬁs (s, 3H), B)79(s 3 H), 6.80 (m, 1 H), 7.58 (m, 2 H)
4-(5-{(S)-1-[2-(3-Chl oro-phenyl )-2Htetrazol -5-yl]-eth
oxy}-4-methyl-4H [1,2,4]triazol-3-yl)-pyridine; yield
c)']3-(5155-gi.ﬂu91.’o‘}i¢1en'yHl‘4|\4|fietﬁ?ﬂ€i]=7 &nﬁhyl?lﬁﬁylﬁgHA%Z,Wniazﬁle07 (t6 51I
: 1 : e .m :
m(-}_%PBK (E‘fg, gg]Sg?mE% 5738§?/§ p&n} §) yas ap)aed tg aﬁylu igy of23 '(_9 5-
dﬁ}ubﬁypﬁ’ﬂygrﬂmﬁﬁ9pytﬁ1ctﬁyl{}ﬁd??4ﬂ1 R @-ttidzote @ide| 2003 SmIRANDAIM (60
Q

i) Gy a5 A L A OO @D I g adderppd haapior was
e@ﬁ@fba ﬁ)e v&tér@)hﬁsmwal ré‘-'éxtra%te@ 4v1t§1d3tOAc k2 nd the égmﬁﬂibd 8rbg

pleages \ger ecge\éqsq}% ancgevlq;)orara’l to give 5 4g (98%) o% the txtle compound

'BNMR {14 (513 15403 Qzl 03PNy H), 78¢-hebrpzol - 5-yl'] -eth
oxy} ne(ishyF?m—l- -([ 1, 4] t plﬁazh? 3- y(lhl;3 g?rl dine; yield
ny, 55% 1HNWR CDC13 S: 8. 88 (m 1 H, 8.71 20 (dd,

Eim‘ﬂ%}eﬁlG(m 1H, 803(m 2H, 7.48 (m 2 H),
H, 6.58 (g, 1 H, 3.57 (s, 3H),2.02(d, 3H)
(lg)g.nﬁr(é cjplprgphe[nzl)-@ﬂ temagol 5-yl]ethyl acetate

209 EQ? 22 M:ltn)o;l)(z)t;h%jgﬁgﬁ-g% @dglﬁo%bh&&nw{etrgz%l-@}@ﬁﬁlaﬂ@%nd 040 g

NoVQTSHBS? b1 iy b it A o ghe 12Dy Arragiion of 109 L

L D

Nlovfgb{mrﬂéél ac i8héd. (2138 mmdgvmuhaeetatahndmadechumpp teanpechtipy to

S B A oPEE MRG0 B D e b B
gadvg aenTrbkd 41/%30:&1&:#31111 of‘ﬂaetmlgemtmad) T ovenbarzk lyield daetreaoivan Nas
ﬁIté)reé 8\9erpcgﬁn%%hae r't%’DCM, evaporated to dryness, then taken up in toluene (250
mL'). After addition of 0.3 g Novozyme 435® and 200 pL (2.17 mmol) vinylacetate under
Ar, 48% conversion after 4 h at r.t. were achieved. Filtration over celite and washing with
DCM gave crude which was purified over silica using DCM neat, followed by EA/Hep =
1/2, yielding 1.26 g (48%) of the title compound. 'H NMR: 8.15 (m, 1 H), 8.03 (m, 1 H),
7.48 (m, 2 H), 6.27 (q, 1 H), 2.14 (s, 3 H), 1.77 (d, 3 H).

Example 37
(1R)-1-[2-(3-chlorophenyl)-2H-tetrazol-5-yljethanol
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30 stirred for 30 m nutes and quenched wi th water
(5m) and saturated ammonium chloride (5 nL). After
renoval of the solvent in vacuo, the product was
partitioned between dichloronethane and water, dried
over sodium sulfate, and the solvent was renoved in
vacuo. Flash chromatography (1f35% ethyl acetate in
hexane) yielded the title conmpound 99 as a yellow

ﬁ@ﬂ i @868(1)%&?%9@1@87-% (3- chg%%)(l%]tg%azgl-éﬁlﬂ%%a%et]@ g.ﬁcm) 48 g

((1 in4 ‘mpp) l@umsh:(dxoxxamondhhénam¢ wmiped vethThe THF/Water (28 mL) and
JenR R Ihoﬂhgtaechd?ﬁ&P cﬁClt H)?lo ou gcsusxé)%xe volglgxe of the

i nvention can be ana si ny
hirhEe (nomedo, gtoiwed by dﬂmmattemmfang bxxtaamm with B@Mlt&:ﬂ g (97%) of

no as des

ESBR Portigfind K oty B et (bR 1B5,ap T30 Wil Totowes
totdrging. ! HNEMRo 8. 18(11169HQ BABn, 1 )] 7.48 (ret2 1), 627~lq, 1H),2.14 (s, 3
%ﬁ iﬁ ce 15: 6103 (1995), Balazs, et al., J. io0

uro em’stry 69:151 (1997). The nethodology
described in these publications is incorporated

%rehn3§y reference. Conveniently, the conpounds of

fiwention can be studied by neans of an assay

(max [meaaﬂdsmherkﬁ) 2B RetrazoB 5 iyflethahol nt racel | uI ar

T8 8 o s ol LR R s s ror A Shesg s o 01
[2€3-chlofopHeriyl)- m&ﬂa@ﬁ:ss}a]e«m @cetdt§ Iwﬂs @odk'bléé@ ldh
coatiﬁgﬁle%% b ttogg%. | ates with bl ack
BEREn Ry psy ate g utiop L Folump ShiomRtaRFaBRY A8 A OO ZA43%) of the
ml%tcsmpaeﬁdimmw n X P! 8,004, S| ME7284RNE IYSI T (g1 H), 1.74
%ﬁﬁi % 2}% of oﬁgoo 3V§and gﬁo P}fﬁsecgnd ggﬁD c(grre?%
(g dr é Each FLI PR experinment was initiated
with 160 .t1 of buffer present in each well of the

eII plate After each addition-of the conpound, the
%@%ence signal 20 was sanpled 50 tines at 1

M&L PROTERIRE HobtereruitcHspNREE AT %?ﬁ%"ﬁﬁLo 0-3-

intervals. Responses were neasured as the peak hei ght
se within the sanple period. EC50 and
| C50 determ nations were nmade from data obtai ned from

Pﬁbemlirfét(z-SQﬂxﬁSl)hﬁ&QJcHlBro 3-8RAYeiRine Yl ¥Rl W@hlswéd%m or
j cate. Agoni st CRC were generated by scaling

aa?f?mﬁﬁ%@p%wééén Yirted donrreaRinré FooPB s FpRIE RIS b4 elight @xqthgrmic was
obkeveal sBb By aABL a@gﬁfbh%fﬂ{éls&‘%gntOfWﬂquL@%Q! &5 sKowved that fthe:

chal | enge was normalized to the average res onse O
IeqRORYRToStPlgn dhe migee was diptedowith éuchlowmqﬂsanmnd fwashedrvdth

vikedt €he arh@‘l’a%exv Fhd dak g%te@edsa%v\gggc%g%%écg [&geas L atc?g%fp%Xd in

for ndu as descri b
lp%d?ﬁth@d mrfb@}%wgmth@nm)yleddmm desired prdd@ctaccunul at ion is

measured as

In this manner the following compounds were synthesized:

a) (3S)-3-methyl-1-(3-nitropyridin-2-yl)piperazine; yield 92%; 'H NMR 300 MHz,
CDCl3) 8: 1.11 (d, J = 6.3 Hz, 3H); 2.74 (dd, J = 12.8, 10.4 Hz, 1H); 2.99 (m, 4H); 3.72
.(m, 2H); 6.74 (dd, T = 8.1, 4.5 Hz, 1H); 814(dd J=18.1,1.8 Hz, 1H); 8.34 (dd, ] = 4.5,
1.8 Hz, 1H).

b) (3R)-3-methyl-1-(3-nitropyridin-2-yl)piperazine; yield 100%; !H NMR 300 MHz,
CDCl3) 8: 1.11 (d, J = 6.3 Hz, 3H); 2.74 (dd, J = 12.8, 10.4 Hz, 1H); 2.99 (m, 4H); 3.72
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an i ndex of receptor nedi ated phospholi pase C

turnover. G -1EK cells stably expressing the 30 hunman

n3d uRGd receptors were incubated with [ 3H|

myo-i nositol overni ght, washed three tines in HEPES
buffered saline and pre-incubated for 10 mn with 10

mV Li A . Conpounds (agonists)ggnere added and

i ncubated for 30 min at 37C. Antagonist activity was
detep RIeri n tyC r

%1 ngﬁﬂl(ﬁ%dbaﬁ ndgﬂ{?qt eg%f;ogﬁ 'Lrggg%ggz(sﬁflhglzgu%%dj 43,
(QMZdEWPG (30 M for 30 nmin. Reactions were

OBl it e Rk 0 B3 SEIREOGRE Eriifbi o0 .
phidr@phai s 4By @75 efdal aBdd4.6$1zngH)R8 (g, -TFetl 1, 1.8 He, 1H) 8.34

Hg:oll ms. s A detailed protocol for
g&%l ng ?he conmpounds of the invention is provided in

the assay below. Assay of Goup | receptor antagoni st

-.activity For FLIPR analysis, cells expressing human

EffhpRA91 as described in W97/05252 were to seeded on
G«Emﬂkabgemcooabemd H;Neanl ,BmHI?m [ngé@]mmwb | Tt EHLORO-3-
nd analysis o +]i nobilization was
Cg@%@?%@%h foll ow ng seeding. Cell cultures in the
96-well plates were I oaded with a 4 M sol ution of
Ptpemtzmx yinBinknll) a8 2edhldroBmited-pyridind (1 upmel e disoblcg 'EAJ m

ads R B Bt g et Sy 85 0, TR et Pt i buted it
dishibfoietioanbmi Wwhshed WaHK wald:. N&@orgaﬁlcﬂMeKQlas 1531aEU&| WhEE 2 with

b%;ﬂ%gq% rgggh[@z%'qma@cfa Clérgra?egﬁé %qrcuﬁgﬂxﬁ prgtggt was gundﬁed
(FPEaBine chrdmAtBtaphyHilic %@ﬂ R (9% BRIHaNBINA SthyPAcBtatlgne
using a laser setting of 0.800 Wand a 0.4 second CCD

camera shutter speed with excitation and em ssion w

Inalu@ Rginhé ta foﬂ&%mgréba@aun'a@ #eRBynthEgsRect i vel y. Each

PR experinment was_initiated with 160 | of buffer
praés’@l(és)r}fﬂ@&%wgerw 1-yipyrapise2eqarbenitrile; yigdd 487.1 mg, 35%,

add! drhuR ohif INMRE 3G ABOCHEL, Bl @3€(cA%n! £b0 BILANDY 48

50 L addition fromthe agoni st p
addi 3Hon0? fra, 4H)Jéﬂé§meﬁ®e1§ﬂ@nalH)Néd6iémﬂ)ed 50 times

1 ' 0
o RRR BB Bt Sp B e DRI 1022 me 20
E 85 go}hnngafoﬂt HeNMR aox?wa[zy\commatmm Garpi)es. p;e (rh oxgtx) 4.40 ém
e i o e a obt ai ne
fr oré}écgg?ﬂ‘fl ﬁi)nh?z&?r% Xﬁ"g@nﬁg)sﬁolﬁég] rves (CRC)
performed in duplicate. Agonis wer e generated by
f d dupl t A t CRC ted b
sca 9 all responses to the maximal response
%# Zd for the pl zte. Antagonist block of the
GENERASIPR@OBDUR'}EQ PAVRADIOMBATALY ZED COEPRNRGATS

onse of the agonl st challenge in 14 control wells
- H{ERQARMEHEORID!

2-Chloro-nicotinonitrile (1.0 mmol), (S)-2-methy! piperazine (1.5 mmol), sodium tert-
butoxide (1.5 mmol) and tris(dibenzylideneacetone)-dipalladium(0) (0.04 mmol) were
added to a screw cap vial. 2,8,9-Triisobutyl-2,5,8,9-tetraaza-1-phospha-bicyclo[3.3.3]
undecane (0.08 mmol) was dissolved in toluene (5 mL) and this solution was added to the
other reagents. The reaction mixture was stirred at 100 °C overnight. The solution was

diluted with dichloromethane and washed with water. The organic phase was dried,
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30 Measurenent of Inositol Phosphate Turnover in

I ntact Whole Cells GHEK stably expressing the human
NGLuRS5d receptor were seeded onto 24 well poly-L-

| ysine coated plates at 40 x 104 cells /well in media
containing I p.CG/well [3H nyo- inositol. Cells were
i ncubated overnight (16 h), thgn washed three tines
and incubated for 101 | hat 37C in HEPES buffered

?{fg gf;x‘% é&n%glﬂMdmgtE%unAﬁeé' bgMZ%than?té%é@{{yl\% CE&‘; (ﬁlgila}t&oma in
mmhampw @Ph)oxamthen@tpmnl@t}s dedired pednitnase and 2 v
pyruvate. Cells were washed once in HEPES buffered
saline and pre-incubated for 10 mn in HEPES buffered

Isaﬁs menneoiht follviving mtiJhpmM:dsiv@Ire s;ﬁdﬂp&dﬁds 5 (agoni sts)
37
PSS Ea E PRl B Bl A S HPRC RV,
c ?@D?uhﬁsl ({3C(d(.116 6 3iH, ?magm(?madaat 1}15393159 (dd;n )¢ ;pm%s] g@Q@Iz,
r cidk 757 CReint £ hedtDust) enl= TRt Hanrr 6 @k 78,21

pethmrsm@ajﬁ:Q,@%1m 1}q:)e, with incubation at 4C for

| d i
e A BE S ebethipincaura v B OSpIRI IS HH 45%6 SaNNR200 MFT,

USCIDOLPWES @0 BRIz, 35);deBGE, bhad, 0o (R Fa
I nosi t%xi) Pho(gphat es i FI%} Glcr(aw ty-g?d Ign E)?(CYIgE}é‘iosz

Col)n?84 (pydpat 46 (mr2kdk 6466(\(161 Ex dfaA§dlacdHy s (48, 1 = 7.8, 2.1
rp\fy@r Gl- X8 formate form 200-400
rresﬁ?ﬂ%IC]R’A?%/aLé \/\ilésg i(I_D{A\hree tines with distilled
wat er and stored at 4C. 1.6 nl resin was added to each
Eé sz and washed with 3 m 2.5 nM HEPES, 0.5 nM
H7.4. a) Sanple Treatnent 20 Sanpl es were
4d6+{2é&(?edhlpmp11§nyi) -2 Hete razn -2 yitipso miid4 - methylad H-1 2 g - triatzbl-3-
yﬁpggé M HEPES, 0.75 MKOH 4 m of HEPES / EDTA (2.5

MM pH 7.4) were added to precipitate the
pot assi um per chl orate Super nat ant was added to the

SRRl B DR S il BAOR MR TR oA g S mimuts

tcm Sd’hutﬁmrdf 3&[0—(3FMﬂamphmym)mH otz 2y ENut@hbitataniido@io alg, 0.5

PR TRR Eltins T B Lot d] oA o pf I heimine Vs

stifral & 0 °Ccfointh @lduisiniotthis acid Wydrhizi®e (103 8@, 075 hixﬁi’l] was daded.

I e TaRg karer G PORPOR =k e 5, NABCD HGAT) Yo added o the

résiduabhdiie dnigetd waqel it ifdrd 6 HaTke :feﬁﬁx?ﬂ?@ﬁ aMV?deﬂl t3@ttain r.t.,
(0] or mul a

S KR S 26T LTS e v i

(MgS80y), concentrated and purified by prep HPLC to yield the title compound (3 mg, 2%).
'HNMR: 1.91 (4, 3 H), 3.51 (m, 1 H), 3.65 (m, 4 H), 5.74 (g, 1 H), 7.43 (m, 2 H), 7.62 (d,
2 H), 8.01 (dt, 1 H), 8.11 (m, 1 H), 8.78 (br. s., 2 H)

MS (ESI) m/z 381 (M+1).

Example 43
4-(5-{(R)-1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-ethoxy}-4-methyl-4H-
{1,2,4]triazol-3-yl)-pyridine

(1R)-1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethanol (0.31 g, 1.38 mmol), 4-(5-
Methanesulfonyl-4-methyl-4H-[ 1,2 4]triazol-3-yl)-pyridine (0.32 g, 1.34 mmol), cesium
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102 Adult Labrador retrievers of both genders,
trained to stand in a Pavlov sling, are used.
Mucosa-t o- ski n esophagostonies are formed and the dogs
are allowed to recover conpletely before any
experinments are done. 5 Mdtility measurenment In brief,
after fasting for approximatelgg 17 h with free supply
of water, a nultilumen sleeve/sidehole assenbly

ce(rg@rﬁQeg(:(q)gg\éel 75\91%0@) AR DMP Y RS EiRLd AM s'tlﬁ'e&i QttdrOOé lécne Gnder

thro the esop agostony to’measure gastric,
Amﬂa‘g@mm&%www@ter(ae@p\én@ lesma@reeﬂ aq. l@vermﬂrlé@M
JHM@%M&%& l§ye@§e \%Sﬁg:r W g Blvabd, @(ﬂlo%ved by flash

Iovv-con‘plance annETICI usi on
cl;rg@mogxae@v@eptméat@n dectatgioettinalrstHY] By 3/S/An& drying the tide

€ t r igeect
SRR PE R SRR P 01 G 3T B b 2
HpH-408(ms ;hH)ab bl €, 158, 3.55(s, AH), s99@ad s)are anplified and
acqui red on a personal conputer at 10 Hz. Wen a
basel i ne neasurenent free fromfasting gastric/LES
Inphsimdlad thannam therfollkeving compduads were lpesparedbt ai ned, pl acebo
(0.9% NaCl ) or test conpound is adm nistered
intravenously (i.v., 0.5 nm/kg) in a foreleg vein.
bY(5-0(Sh142{B Chiarv-phaniyl)-DHstetrazdl Sry1]-ethoi -4-aiethylEa-

O R PO s et LR B gt o v1e LGk 1B (k. 607 G

1 H)£7.9668 My 7.5 (hODHYI7.40 (1, La)26.51 (h B)os 58, 9fH)31095 (d 3 H)

m /kg. The infusion of the nutrient neal is
by air infusion at a rate of 500 m/mn until an

o) 1{3-EBRS6- phenyi)os- RIRGIS[8L(8,50iftd6kb- ;msh'glr)usmalntyﬂmq@ 2.4](frzol-3-

pressure Is then maintained at this [evel throu hout

ylﬂ‘ﬁé] ey Hristrazaleivighd ¢ 'I’Tégﬂﬁ%lsfl{ DRI GRAS1f &r8. Fam, Hé‘D, 804 (dt,
1mfw@m%ﬁ% (S D2 @ 1 o r@?’r{ éﬁ% fJ“BH hf(t)l (d, 3 H)

experinenta fromstart 1‘ nu
end of air insufflation is 45 mn. The procedure has

T L e T n

(1 4iphemyb Ay )smividice; gicldT2mg 5506; ('WNMRr@I)(élﬁ 6ng.88 (m, 1 H), 8.71

| SRSRRA TR R b e TR . 357

3 Bl)gned (d<2B) before its onset in which case the
relaxation is classified as swal |l ow induced. The
pressure difference between the LES and the stonmach

Eshﬁpiecube l ess than 30 2 nmmHg, and the duration of the

& elte rel aéatlon | onger than 1 s. Abbreviations
1-13-(3-<h Hytetrazol-5-yl-ethanol

Ozone was bubbled through a solution of 2-(3-cﬁlorophenyl)-5-[l-methyl-2-phenylvinyl]—
2H-tetrazole (2.73g, 9.2mmol) in methanol (75mL) and dichloromethane (75mL) at —78
°C. When the color lightened and the starting material had disappeared by TLC, oxygen
was bubbled through the mixture for approximately 2-3 minutes. Sodium borohydride
(635mg, 16.8 mmol) was added. The reaction was allowed to warm to room temperature,
stirred for 30 minutes and quenched with water (SmL) and saturated ammonium chloride
(5 mL). After removal of the solvent in vacuo, the product was partitioned between
dichloromethane and water, dried over sodium sulfate, and the solvent was removed in

vacuo. Flash chromatography (15-35% ethyl acetate in hexane) yielded the title compound
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Ag aqueous BOC tert-butoxycarbonyl BSA Bovine Serum
Al bumn nBu normal butyl s CCD Charge Coupl ed Device
MCPBA net a- chl or oper oxybenzoi ¢ acid CRC Concentration
Response Curve DCM di chl oronet hane DEAD di et hyl
azodi car boxyl ate 10 DHPG 3, 5- di hydr oxyphenyl gl yci ne
DVAP 4( N, N-di met hyl am no) pyri digne  DMVF
N, N-di net hyl f ormam de EA ethyl acetate EDC
1- Et hyl - 3- (3-di et hyl am nopropyl ) carbodi i m de 15 EDTA
astat Yejlbwnelid] 495 87Tt HRNMR (CDEG) &i(ppin) AR oy dFDN06 (oo, 1H),
i te. re [ SI-cont ai ni ng Human
Tégggygﬂi55anHtwiggﬁﬂgﬁggkg%Q%ggélaspartate
transporter h. hour 20 HBTU
PharafRéREY | azol - 1-yl - NN, N, N -t et ranmet hyl ur oni um

hexaf | uor ophosphate HEPES
4- (2- hydr oxyet hyl ) - 1- pi per azi neet hanesul fonic acid

G s Lol i
stayglardrassaps foy fnctienap prsivite Exemnles dbelpiamaierpesator pysarsare well
kx{o'b!fr&l‘ig I%ﬁé{&ﬁt%s gﬁﬁgi?eo%‘éiﬁ ?cf_)r%g%xgﬁg gg&:g%pr%r d2; NEXYSH BB (19355 Tanabe
et Nediron 8t (1892 eMaten bf adnditeuperseignger idparast (1935)1Bdazs, et al., J.
Neurochemistry 69:151 (1997). The methodology described in these publications is
incorporated herein by reference. Conveniently, the compounds of the invention can be
studied by means of an assay that measures the mobilization of intracellular calcium,
[Ca®]; in cells expressing mGluRS.

For FLIPR analysis, cells expressing human mGluR5d as described in W097/05252 were
seeded on collagen coated clear bottom 96-well plates with black sides and analysis of
[Ca?*]; mobilization was done 24 h after seeding.

FLIPR experiments were done using a laser setting of 0.800 W and a 0.4 second CCD
camera shutter speed. Each FLIPR experiment was initiated with 160 pl of buffer present
in each well of the cell plate. After each addition of the compound, the fluorescence signal
was sampled 50 times at 1 second intervals followed by 3 samples at 5 second intervals.
Responses were measured as the peak height of the response within the sample period.
ECs and ICsy determinations were made from data obtained from 8-point concentration
response curves (CRC) performed in duplicate. Agonist CRC were generated by scaling all
responses to the maximal response observed for the plate. Antagonist block of the agonist

challenge was normalized to the average response of the agonist challenge in 14 control

wells on the same plate.

We have validated a secondary functional assay for mGIluRSd as described in
W097/05252 based on Inositol Phosphate (IP;) tumover. IP; accumulation is measured as
an index of receptor mediated phospholipase C turnover. GHEK cells stably expressing the
human mGluR5d receptors were incubated with [3H] myo-inositol overnight, washed three
times in HEPES buffered saline and pre-incubated for 10 min with 10 mM LiCl.
Compounds (agonists) were added and incubated for 30 min at 37°C. Antagonist activity

was determined by pre-incubating test compounds for 15 min, then incubating in the
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r.t. roomtenperature sat. saturated TBAF
tetrabutyl ammoni um fluoride THE tetrahydrofuran 5
pTsOH p-tol uenesul fonic acid Results Typical |C50
val ues as neasured in the assays descri bed above are
10 Mor less. In one io0 aspect of the invention the
IC50 is below 2M I n anot her ggpect of the invention
the IC50 is below 0.2 M In a further aspect of the

PRI 0 530 o 0 R B e

byctheddition 5f periRldrics0id (8%).Sagples were collected and neutralized, and

R R e S R S T T

Ethyl 4- {I - [2-(3 -chlorophenyl) ZFLtetrazoI 5 -yl]

e&eﬁaﬁeé Bx%k&o agtgﬁ Lée %ogm;%ounwé el Lgv ntx%ttl esFQEl?O 5de(dF§n?}|%assay

bdlbwX2 P X3 4 NNN 5 wherein X3 and X4 are sel ected
fromN and C, such that when X3 is N, X4 is C and when
X3is C, X4is N 10 Pis selected fromaryl and

Abmbleﬁ‘m-byblrééepwranfbgbhmcmntjvs attached to Pvia a

car atomon,rin t he a,posi tio r
P IdPR R SR P e e GG B fespita 0y Odffpgb] Here
sedded ¢h ddlagentbates clasrtb@abhﬁ®6t»@e1&1yth.awmablfaanmdes and analysis of
[Ca®*]; mobilization was performed 24 h following seeding. Cell cultures in the 96-well

plates were loaded with a 4 uM solution of acetoxymethyl ester form of the fluorescent
calcium indicator fluo-3 (Molecular Probes, Eugene, Oregon) in 0.01% pluronic. All
assays were performed in a buffer containing 127 mM NaCl, 5 mM KCl, 2 mM MgCl,, 0.7
mM NaH;PO4, 2 mM CaCly, 0.422 mg/m] NaHCO3, 2.4 mg/ml HEPES, 1.8 mg/ml glucose
and 1 mg/ml BSA Fraction IV (pH 7.4).

FLIPR experiments were done using a laser setting of 0.800 W and'a 0.4 second CCD
camera shutter speed with excitation and emission wavelengths of 488 nm and 562 nm,
respectively. Each FLIPR experiment was initiated with 160 ul of buffer present in each
well of the cell plate. A 40 pl addition from the antagonist plate was followed by a 50 pL
addition from the agonist plate. After each addition the fluorescence signal was sampled 50
times at 1 second intervals followed by 3 samples at 5 second intervals. Responses were
measured as the peak height of the response within the sample period.

ECso/ICsg determinations were made from data obtained from 8 points concentration
response curves (CRC) performed in duplicate. Agonist CRC were generated by scaling all
responses to the maximal response observed for the plate. Antagonist block of the agonist
challenge was normalized to the average response of the agonist challenge in 14 control

wells on the same plate.

Measurement of Inositol Phosphate Turnover in Intact Whole Cells
GHEK stably expressing the human mGluR5d receptor were seeded onto 24 well poly-L-
lysine coated plates at 40 x 10* cells /well in media containing 1 pCi/well [3H] myo-

inositol. Cells were incubated overnight (16 h), then washed three times and incubated for
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is atonms on ring P at the 2-, and 5-positions of the
ring P, R is selected fromthe group consisting of
hydroxy, halo, nitro, Cl1_6al kyl hal o, OCl1_ 6al kyl hal o,
Cl_6al kyl, OCI-6al kyl, C2.6al kenyl, OC2. al kenyl,

C2. 6al kynyl , OC2. 6al kynyl, Co_ 6al kyl C3_6cycl oal kyl
OCO_6al ky1C3 6cycl oal kyl, Co_gg| kyl aryl,

OCo- 6al kyl aryl, CHO CCO) R5, 20 Q(CO R5, (cCO) CRS,

7 e AR R SO B TG

momﬂﬂmmﬁs KBC2. 45aipp;ehreyan ovithGounit/bld It inMRpRAvate

W%ﬁy % %NF%ES-,&&@ I%PES buffered saline and

mcﬁbdtédyfdzt\ﬂﬁm REPEShutfadel ¥h1 Ne204IME58GnM LiCl. Compounds

(§§ ) P A R Tl P TSR A0 b0 SRR PSRRYES Co,
dﬁﬁnﬁmhd(w ﬁrS@éubenB test EXedp bRy § S, NRn mcubatmg in the presence

Co 661 sﬁlﬁ\%\l %é@ m\% %g}nkk%/y: Néggagnggg teggiinated by the

e e e

Semglgs &Gfﬁoail?ﬁt?dgndﬁ@l@ﬂlcmﬂ@eaar@nsosutnuldpepmwwe;c separated

umg%wzcémm B0Ges &Hl%eﬁqns' sting of G N 0O and S
30 X1 is selecdted fromthe group consisting of

C2-3al kyl, C2-3alkenyl, NR3, 0, S, CR3R4, SO S 02 X2

AT AL P LR ALY GERRLPL B L PSS

PFQP@@E@F}@I@Q!‘H @XOQMgeQObdmfsr om a group consisting of
hydr ogen, hydroxy, Cl_ 6al kyl, C0-6al kyl cyano, oxo,
=NR5, =NOR5, Cl.4alkyl hal o, hal o,
Ic@}_ex@thigy kS 1 (Poyvek A& 1KY S forﬁﬁte forfic 2OD-d80 kiekh, BIORAD) Glas washed

tl‘%%fh.ﬁl‘l?s vglﬁoéngégalt(e}{ aq i?glrleé {Jé‘é ég?&laﬁe%rvas X(Jded to each column,

af SOZhED with Bleyll2, 5 QUIHERER V0.5 mPLEBHTWKHGRD and
CO4al kyl NRSR ; 40 Qis either selected fromtriazole,
pi per azi ne, and i m dazol e, or else Qis any other 4-,

ap-Sample Tref@tfnerdt- Menber ed heterocyclic ring contai ni ng
het er oat ons sel ect ed fromN, O and S and

on or nor
Sgrap e’f”%%’%‘& cpllecipdiin 359 Falcen tyes apdgeutrahizedswish 0325 HHEPER 0.75

M n@w ﬂ%ll@f SIPEE $ EDTA, ﬁfs /rWSjﬁl‘MnyH ﬁ@y@@rk Iﬁ&&eﬁ%@ﬁ&mp"cw the
., Cl.4alk al o,

P%%Sssﬁeﬁfﬁé?%gﬂ Sureatal W3A aaiﬂ% to th@px@%rk@@h&r%mﬂmgﬂ
Co- 6al kyI cycl oal kyl, Co. 6al kyl het erocycl oal kyl ,
QCl - 4al k OC0_6al kyI aryl, Q(CO) CLl. 4al kyl ,

b) d@)’@@ipé%lp Rej¢ Serartianl kyl ( S) Co- 4al kyl

Efle él%eiﬁy f)l(og‘@aggylam&)/thl’s V\g&l 841§1l !s‘(y M%ga%ﬁéaflogal.te.

Elute total inositol phosphates with 8 m] 700 mM ammonium formate / 100 mM formic

acid and collect eluate in scintillation vials. Count eluate mixed with 8 ml scintillant.
One aspect of the invention relates to a method for inhibiting activation of mGIuR 5,
comprising treating a cell containing said receptor with an effective amount of the

compound of formula I.

Screening for compounds active against tlesr
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5 (SO Co-4al kyl , (S02)Co-4al kyl, Cl1.4al kyl OR
Co. 4al kyl NR R6 and a 5- or 6-nenbered ring containing
one or nore atoms independently selected fromC, N, O
and S, which ring may optionally be fused with a 5-
or 6-nmenbered ring containing one or nore atons
i ndependently selected fromthg group consisting of C,
N and 0 and wherein said ring and said fused ring my
Aglﬁt 1SdbRsiok ttiRersRY b&ng&fersnﬁ’&ﬁecﬁo s@nd m]apPa@ﬁ% sthg G 1|,fs\€h
aryl, or heteroar efi ned under R1, d%
Maygasate-pkin éwpbggoeﬁqénqg are fapmed and thegdegs e |a30\ge§1| téé?‘f@ldeff r om
&ﬂﬁ% rogen, hydroxy, halo,
© rtgwg@r%@kﬁ%@%ﬁc%%g Co. 4al ky1C3- 6cycl oal kyl |
Cl 6al kyl , -OCl. 6al kyl, C1.6al kyl hal o, OC1. 6a|ky|ha|o
; I, CO_3aIkyIaryI, C0_6al kyl OR
M@% ?@% Cl- 6al kyl SR5, 0OC2-6al kyl SR, (CO R5,
In@tiel) fksrfa&m)z féredpk sokiryateip 17 D@ithéer knypmomter tmnen

sl%%%%%%ﬁs@@%ﬁ?&m%%@ FE‘Uft%‘@%}qﬁ%tﬁgwe&ngh e

es6phagydt¢ér@ydNEedR6re g@iﬁﬁe badr gbduRELe@Gphincter (LES) and esophageal

pr%m% l Ngé%%éé%ﬁ%rfuco&gﬁ% vx%%'r\l }Ilq OogoNR R6p!hancgrxg(a)omR'trB6
pedinsioa kalylb KBt SRy RedeldDie? Sodh Aﬁstkdhy) N@Eﬁr&&iﬁlﬂ@, tuls0i8 Bassed in

g freelebrasiah Haltd pRlibel St ol ot e

abbve the LESHAtiEhed arel angplifieddrsl acquiged oangesondivo@patard 0 Hz.
i ndependently selected fromthe group consisting of C
N, 0 and S; R5 and R6 are independently selected from

Wiﬂen %as@%d(méasuﬁﬁleﬁtcﬁt@lﬁbai faytingegaﬁtneﬂ,EB ph?éé 1H rm:btaedctl&ty has

hydr at es, t he is selected
beB phieth Haeh © 0% Neol) on yCmpou s rdristessH inbayRapBly v,
0.5 ifkgpih;a f3fldprvein. Betminhidier i adtinignatio] aingtrizat meal (10%

th
o SO i ot o gistomacs gt e
ceafAllihePbMNBE @ééélﬁﬁy al 100 ml/minto a ﬁnal volume of 30 ml/kg. The infusion of
(4 cetylphen )-4-] (5-nmethyl -2-furanyl)-2H-tetraz
thg putge% Iﬂl%&é @tfﬁ? lt]we'gl bgétpdgﬁuﬁ@n atdarra epf SQ%mI/mm until an intragastric

pred¥RiebFl 02 bRy bi)tai}léé Zme Bteegédre %Fhe*ﬂeiﬁ‘aq@cﬁlﬁk@it%s vl ) -2

Htetrazol e- 2-acet am de. . A conpound according

throygldwiithe ekpeviragns usingthe urﬁuswrmdnmr fusthey, aiginfusionerbesyeating

I
255056} 2ol SIS 8 e SRR
insuffiptinmrisl 4 & odm (e prpcedirehasibaenivahidatedase Rliablsmewisof tréggering
T{ééﬁg_halo Cl-6al kyl, -QOC1. 6al kyl, Co_6al kyl cyano.

TLESRs is defined as a decrease in lower esophageal sphincter pressure (with reference to
intragastric pressure) at a rate of >1 mmHg/s. The relaxation should not be preceded by a
pharyngeal signal <2s before its onset in which case the relaxation is classified as swallow-
induced. The pressure difference between the LES and the stomach should be less than

2 xﬁmHg, and the duration of the complete relaxation longer than 1 s.

Abbreviations

atm atmosphere



10

15

20

25

30

6. A conpound according to claim5 wherein, Rl is
selected fromd, F, cyano and nethyl. 45 7. A
conmpound according to claiml wherein X1 is CR3R4. 107
8. A conpound according to claim7 wherein X2 is
sel ected from CR3R4, 0, S and NR3. 9. A conpound
according to claiml wherein @3s either selected from
triazole and piperazine, or else Qis any other 4-,
5-, 6-, or 7-nenbered heterocyclic ring containing 5
Agne or nmageedwst er oat ons sel ected from N, 0 and S and
B fused to.a triazole ring. 10. A conpound according
too% cl ai m’f" t\m&xﬁ‘fabo is triazole. 11. A conpound
Baacor di ngBd\@necgeg.mmAleErei n X2 is a bond. 10 12. A
conmpound accor di ng to claiml wherein Qis piperazine.
”@B A corﬁ%fehlcb cording to claim1 wherein Qis a 5-,

or 7- lela(ﬂeg{cgcycllc ring, other than
trlazole or |pe azine, and is fused to a triazole
MCEHEQA 15 reta-cHonpeiprybrdzdcand di ng to claim 1 wherein

IS sel cted fromthe %oup consi sting of

6al kyl* ”@,int@&P‘P(?‘FWSPSG ue¥ 7cyl coal kyl ,

D@M6al kylcg(gm(l,mmgﬂa@al Kyl het eroaryl, (XCO) Cl4al kyl .
15 A cggggund according to cl aim1l wherein R2 is a 5-
thyl azwmg!rbmmlam ning 20 one or nore atons

Du}ﬁ,q}epend%ng ?ﬁy&re %ng gaﬁmtﬁ aN5 0 and S, which ring

optlonaF or 6-menbered ring
qumal ni NV @infethyTHRAi£0) B 1dlike i ndependently sel ected
fromthe group consisting of C, N and 0 and wherein
D% r.nd\gé[rfamgy mg8éd¢ ring - may be substituted by
g@ne or 16. A conpound accordinn to claim1
wherein A |s se ected fromthe group consisting of
ER&l o, - OGiEwHal-k{3- dlrﬁéﬂlyﬁihdfﬁlﬁﬁop}@]:aﬁaﬂxkyidh alo. 17. A

d agsordung lected f Ethyl 4-
2T S A e R T

r-meer aziFMgorometrié &h QY P1al feaddP
l2 (5-Chl oro-2-fl uoro-phenyl)-2Htetrazol - 5-yl net hyl

per aZlneST-conizibiog ﬂum@n &etdyondq Kidneest er

GﬁA(Sl%’ mTQ I%Lm%[ﬁa pg}tg rté’rl met hyl ) - pi perazine-1-carb
OX

h4- [2 (3 IHdo- phenyl) 2H-tetrazo|-5-y| nmet hyl ] - pi perazin

I-carbox lic acid ethyl ester, .
H§ T ( 3- &asmropiselsiryl: M&N&’ﬁ%@meﬂyltypwﬂwﬂqsmémbme

HBPRS - car DoVl afox3ethl)-§ ekazfr e Bk dibifonic acid (buffer)
hep heptane

hex hexane(s)
IP; inositol triphosphate
LAH lithium aluminumhydride

Novozyme 435® Polymer supported Candida Antartica Lipase (Novozymes,

Bagsvaerd, Denmark)

o.n. overnight
PCC Pyridinium chlorochromate
PPTS pyridinium p-toluenesulfonate

prep preparative
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4-[2-(2-Fl uoro-5-nethyl -phenyl )-2H-tetrazol - 5-yl net hyl
] - pi perazi ne-1-carboxylic acid ethyl ester, 4-[5-({
[ 2- (3-chl orophenyl )-2Htetrazol -5-yl ] et hyl }t hi o) -4-cy
cl opropyl -4H1,2,4- triazol-3-yl] pyridine, 40 4-[5-({
1-[2-(3-chl orophenyl)-2Htetrazol -5-yl]ethyl }thio)-4-c
ycl opropyl -4H-1, 2, 4- triazol-3g4!]pyridine, Ethyl 4- {
-[2-(3 -chl orophenyl)-2Htetrazol -5 -yl] ethyl}
pi per azi ne-|-carboxylate, 4- {
r.5- [ 2- ( 5- ChdmtamRraturelor o- phenyl ) - 2H-t et razol -5
yl met hyI su nyl]-4-nmethyl -4H |
sai 2,4]tri a%alte%:i-yl }-pyridine, 45
TBAFS- [ 2- (tetraBotyinohidn Basridephenyl ) - 2H-t et r azol - 5- yl net
| sul fanyl]-4-cycl opr opyl - 4H-[ 1,2,4]triazol-3-yl}
yridi né etm]l“@ grofugan 5. [
Ts[cﬁ—‘l(5 t%[u%néu%q&‘@lcﬁ’d phenyl )-2Htetrazol -5-yl]-ethyl
su fanyl
1,2,4]triazol - 3y|) pyrldlne 4- (5-{
1-[2-(5-Chl oro-2-fl uoro-phenyl.)-2Htetrazol -5-yl]-ethy
R% Sfanyl} -4-cyclopropyl- 4H |
, 2, 4] triazol -3-yl)-pyridine, 5 4- {
Tipif2 1CH-valukDason@sirediinrtioe ;shalsydbgoriﬁﬂ {beve aizA0154 gt leselhyne

r r baxyl i i d
sspbie B BEIRIG p FC0 RPOL £ 1 B ol Fops oY Blemysating g
is|beborw/0.2 uiEHR a ﬁu,rﬂip#le]spefdt afztbt if3entjdn|thellsh Bibekw A0S pM.,
{4- Cycl opropyl -5-
1-(2-mtolyl-2Htetrazol -5-yl)-ethyl sul fanyl ] - 4H-[
E}la,rﬁ’pldd dsfrIC@zvalueror illﬂlwd@al ecm)p‘oluddlsne givén béléwi\/ét hyl -

al gl ot v 1) at hvl ol h_\JJ1 /|l_Lr

(D t.
L \L l]rl\.rl YI Llrl\, IvLUI \J 7_[7 TﬁlylowlvlTy ?‘L‘IPRIC
50

1 2, 4]triazol - 3-yl )COmRUPd g he,
% [{3 [(24(56&1!3r@mmbx)bbhe'5rygm wtrazocisy&l}eﬁ?{ﬂtmf Z 4]

| sul fanyl net hyl)-tetrazol - 55 nM
gy e Dpgdme
E{hﬂ {1 2{FciRehRRY 9P e RaRV.5 IyHle 111, Z,A]trrazo
y I_’sFuI(f ?;myl%J %2y| ]tetaet rgzygl thy 1gpbf)lemﬂﬁ?t}enzonlmrﬂl\l{e

C%box{yétﬁ[l (4- Met hyl - 5-pyri di n-4-vyl - 4H-[

I 2 4artriazol - 3=yisutrfanyt )y —ethyti-tetTazol —2=-yi—F-
benzonitrile4- { 4-Cyclopropyl-5 - [2-(2-fluoro-5

-met hyl - phenyl ) -2Htetrazo 1-5- vyl nethyl sul fanyl ]

-4H[ 1,2,4]triazol-3-yl} -pyridine, 20

4- (4- Cycl opropyl -

1-[2-(2-fl uoro-5-nethyl -phenyl)-2Htetrazol -5-yl]-ethy
| sul fanyl}-
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4H[ 1,2,4]triazol-3-yl)-pyridine, 4-(5- {
1-[2- (2 FI uor o- 5- net hyl - phenyl )-2H-tetrazol -5-yl]-ethy
| sul fanyl } -4-nethyl-4H [
1,2,4]triazol-3-yl)-pyridine, Methyl-(4-methyl -5
-pyridin-4-yl-4H |

2,4]triazol-3-yl)-(2-mtol yljg@Htetrazol -5-yl - 25

1,

nmet hyl ) - am ne, Met hyl - (4-net hyl -5-pyridin-4-yl-4H|
dL&Ms triazol -3-yl)-[ 1-(2-mtolyl-2Htetrazol - 5-
yl)-ethyl]-am ne,

1 2:A Gorkfthlt QocBb Fordtd et T azol -5-yI met hy| ] - et hyl - (4
-met hyl -5-pyridin-4-yl-4H [

1,2,4]triazol -3-yl

-am ne, 30 {I

-2H-tetrazo| ll)?
- met hyl - {41 et 0 14|-|.
TRl a0 e,

- met hyl - phenyl ) - etxazol' y hyl ]
- net hyl - (4- et hyl - 5- pyr?d/nN 4- yI AH [
1,2, 4] triazol -3-yl)-am N—
-[ 2- (2- Fl uor o- 5- net hyl - phenyl)-2|—|—tetrazo|-5-y|]
wigkiy! ) -methyl - (4-nmethyl -5- 35 pyridin-4-yl-4H[
3 d S tad @7Rled Frowd N+ ﬁ@tnﬁmhh?at (Ben X? is N, X41$Cand when)ﬁ
I

x}i9¢le- phenyl ) - 2H-tetrazol - 5-yl met hyl ] - met hy[ - (4-met i/ilsc’
-5 -pyridin-4-yl-4H4 [ 1,2,4]triazol-3-yl)-anine, {
P{s%eléaedﬁgﬁapﬁ%ﬂa/hétergm{-etfaZO' 5- y'] -ethyl)

- et hyl - (4- met hyl - 5- pyi ' di n-4-yl -

iF 21 fleh R824 Ao P vl Bbonf) nnoPatth osition of
Peidn j‘ éﬂwqﬁf\ 1t OWBHSIE{XH n':'1f I??ls iédql ?

¥l 5 ! églw carbon
I\/E‘ti g?é?ﬁ@ Vi 5 p r| g_Of_e¥ ﬁpma am ne

éd L érgx ag Eg éo

! p) Hg’ ! 1 %’lh j)lkﬁ,yl .

yl E , (CO)R’,

{ Cu,alkyl(CO)R oC,.
0, OC; salkylcyano, Co.

,6 1kyl(CO)NR5R6 Co.

{ 5 § c0 salkylSR’, OC,.

io )R6

% Cz 6 II\II\IRE 1§6SOZ)R
%R (% ﬁé%{ S;ﬁ)or 6-membered

e&g%}}tb"oﬁeg??tj:d frAgn e group consisting of C,

== i
—-
‘5‘4\

X! is selected from the group consisting of C,-3alkyl, Casalkenyl, NR?, O, S, CR’R?, SO,
SO,

X* is selected from the group consisting of a bond, CR’R?, O, S, NR?, SO, SO,

R® and R* are independently selected from a group consisting of hydrogen, hydroxy, C;.
salkyl, Co.galkyleyano, oxo, =NR®, =NOR?, C4alkylhalo, halo, C)_salkylCscycloalkyl, Cs.
7cycloalky1 O(CO)C1_4alkyl (CO)CMalkyl C1.4al‘<yl(SO)Co 4alkyl C|4a1kyl(SO 2Co_
salkyl, (SO)Co.alkyl, (SO,)Coalkyl, OC,alkyl, C 4alkylOR?® and CoialkyINR’R®;

Q is either selected from triazole, piperazine, and imidazole, or else Q is any other 4-, 5-,
6-, or 7-membered heterocyclic ring containing one or more heteroatoms selected from N,
O and S and is fused to a triazole ring;
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8-[2-(3-1o0do-phenyl)-2Htetrazol -5-yl nethyl]-3-pyridin
-4-y1-5,6,7, 8-tetrahydro

[1,2,4]triazol o[ 4, 3-a] pyrimdine, 8-{ o
1-[2- (3-10do-phenyl)-2Htetrazol -5-yl]-ethyl)-3-pyridi
n-4-yl-5,6,7,8-tetrahydro- |
124]tr|azolo[43a]pyr|md|n(% IS

3-Pyridin-4-yl-8-(2-mtolyl-2Htetrazol -5-yl met hyl) -5,
18 id sefecteifot kel ERuf Ebrkisdng@af Brdrdx§t C%E@Iﬁgﬂg ERR’, —O —NORS
Rag1halb Nratl, ¥l ¢ , Cs. 5cycloalkyl Co Galkyl Co-salk h%ero

it mani oafona ST SibilnfoEdieliy,
ggi)%gm ?gky %Jﬁ@&ﬁ ﬁseb ﬁﬁl‘ alkyf cl SOz)Co4alkyl
( 41Ry( 6 bered .
cORt aMg'oﬁb Br oﬁéito";’nSQn e &;E mH‘ N? a}ld Szgﬁl‘?!h%ngrz;ng

optidraily B ARe @Wﬁ@@ﬁor mbered tai e toms
uife &id ngt ﬂ%fe@fe@ﬁgﬂlqgé/ Jsf?sr:n %’Q%aﬁi{% Orn&é rzlﬁrgaxd ring and
shd id2Y Finfl by Be Y&)séuéd%y nd &l Agragd

S PR i SR ey
] 3pyr|d|n4y1567 8- tetrahydro- 4H-123a

Ais EJt @[}wewo é}ﬂ% h drP c{rmfy hal mgo %
Nt i o %“’* e

SRR,
ﬁieg QGa)_ % flICOR’, C.
,o osgl @NRCZ

y
8 > -ﬁé -mfaaered rmg containing
g iyﬁe?ﬁ?f’l}f@m F?ﬁgpﬁcmsgf&ng& f5N{O and S;
5‘%&“3 ; 'e%rna @Iszlgzteggg o B AR Rl dad st MY
mlls e

% %tol - 2H tet razol - 5- yl met hoxy) - 4H |
IOr ] pyrl di ne, - 4- {4-Methyl-5-]

t azol - 5- yl)-ethoxy]-4H|
o’ia tﬁgﬁgéﬁ‘er%’ 81} - pyridine, 4- {

d2 &%FI uor o- 5- net hyl - phenyl ) - 2H-t et r azol - 5- yl nmet hox
pS?]V leq that thg gpmpguodfis m0tS> 4]t rjazol -3-yl } -pyridine, 40

41 ((225oen£c;t1uazolyl) -4-[[5- QS methylhen a}rByl) 2ZI-I -tetrazol- 203{1]a§et§1 ﬁuperaf1

Fl uoro-5-ne Htetraz

yll (4- ﬁe@ﬁ)thgﬁl}ll) A ﬂ'S ([5 :lne%hyﬂzt Maﬁ?lﬁ’ |2HSte¥Qol E)Sﬁ]agetﬁf plperazme or

5-(S-methyl-2-furanyl)-N-(2-phenyl-2H-benzotriazol-5-y1)-2H-tetrazole-2-acetamide.

2. A compound according to claim 1 wherein X3 is N and X4 is C.
3. A compound according to claim 1 wherein P is aryl.
4. A compound according to claim 3 wherein P is phenyl.

5. A compound according to claim 1 wherein R! is selected from halo, C,¢alkyl],
-0C\.salkyl, Co.galkylcyano.

6. A compound according to claim 5 wherein, R! is selected from CL, F, cyano and methyl.

- 7. A compound according to claim 1 wherein X' is CR’R*,
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4-{
5-]2- (3 Chl or o- phenyl ) - 2Ht et razol - 5-yl net hoxy] - 4- cycl
opropyl-4H[1,2,4]triazol- 3-yl } -pyridine, 4-(5- {lI
2- (3-Chl or o- phenyl ) -2Htetrazol -5-yl ] - et hoxy}
-cyclopropyl -4H [ 1,2,4]triazol-3-yl)-pyridine, 5
4 [4- Cycl opropyl-5-(2-mto| yl 1@t tetrazol -5

-yl met hoxy) -4H[ 1, 4]tr|azo} 3-yl]- pyridine, 4-

{ 4 HARARA 9&% ugtl, ll'afn?%@h%%hykzg'_lélép‘? d 849 CR?Ry QL IGhIRE.

yl-4HT 1,2 iazo

ail ”f“‘% s

per e c nng cont‘ammg
{3t 7 iﬁ“’ ?ﬂ"hﬂeny‘?)am&%fg rﬁésg%ro %“VF‘jle 8Pfioxy

]}0' [A‘%Z'?L’Pédd% h&%kﬁaflgb—fye%raz lrslt'%ézgfrret hoxy] - 4 net hyl

15 4-(5-
14[&"-2(10?%’ ﬁndéﬂcﬁ&ﬁ%g? 3l§'§ry—i Y’e?re’g%lls é/]'f%] et hox§/}-4€ net hy
1{2 4%&/ [qp é%rr?doaé%ﬁrﬁfgg f‘ﬁdil? %’h%ep&ﬁﬂ‘)e-rdfﬁet etrazol - 5-yl ne

%ﬁ d{ac d 4 tcr! i’ lowherem% s a_5p yg .or.7n membered heterocyclic
g[ %th | o‘gsz"g%%fme')‘“ﬂ& ?“éitlf g’f‘iﬂ t°5a Wgolehingoxyl - 4H [

t 20 3-
(‘1% I'dl g % ﬁ& lected from the group consisting of
1-6 Xr c{g W 9alliyéag¥lacl‘qjqaﬂc2(1}5e;fefoaryl O(CO)C4alkyl.
t
enz onl r n'% hergip] ? is a 5- or 6-membered ring containing
e f f eﬁ%&l ?é¥ 9 Loy @281 Spuhieh ring may optionally
bere rmg contammg one or more atoms independently
s 1 J‘B F“@u o DA Qand whereip saio ,n4$ erd seidbfuse ring
§Y_Qng O o yI] benzonltrlle 3-{ 5-[

cloprop | - 5- pyr|d|n 4-y
1% é gordin L%@l)ﬂ ]eWﬁFPIPAtléts‘?lﬁCi%ﬂ frgm ghejgroup consisting of

hB{é’an) (”[il p £0-6NR Cl{Gal

% t hyl - 4rreth| pyridin-4 -4H [
02 P? za&‘wr@nzmdaawﬂrﬁ eQWéff )- 30
t e?‘lh&z‘bl{ﬁz(-”vhbor PO H-tqtiagol- S3yl{rsethyl } piperazine-1-carboxylate,
1 2 45}153&11101(042 ﬂ%rbéﬂherﬁd%h&fa%l% yﬁneé‘lli"ﬂ[plperazme 1-carboxylic acid

Ids@g0l - 3-yI') - ami no] -
te} 2azol Qh% benzonltrl | e
~( Tolyl-2H-tetrazol- 5-y1methyl)-p1peraz1ne -1-carboxylic acid ethyl ester,
4-[2-(3-Iodo-phenyl)-2H-tetrazol-5-ylmethyl]-piperazine-1-carboxylic acid ethyl ester,

4-[2-(3-Cyano-phenyl)-2H-tetrazol-5-ylmethyl]-piperazine-1-carboxylic acid ethyl
ester,

4-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethyl]-piperazine-1-carboxylic acid
ethyl ester,

4-[5-({[2-(3-chloropheny!)-2H-tetrazol-5-yljmethyl }thio)-4-cyclopropyl-4H-1,2,4-
triazol-3-yl] pyridine,

4-{5-({1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethyl } thio)-4-cyclopropyl-4H-1,2,4-
triazol-3-yl]pyridine,

Ethyl 4-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethyl} piperazine-1-carboxylate,

4-{5-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-ylmethylsulfanyl]-4-methyl-4H-
[1,2,4]triazol-3-yl}-pyridine,

4~{5-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-ylmethylsulfanyl]-4- -cyclopropyl-
4H-{1,2,4]triazol-3-yl}-pyridine,



20

25

30

35

40

3-[5-(3-Pyridin-4-yl-6,7-di hydro-5H[ 1, 2, 4]
triazolo[4, 3-a]pyrimdin-8-ylnethyl)- tetrazol-2-yl]

-benzonitril e, 35
3-{5-[1-(3-Pyridin-4-yl-6,7-di hydro-5H[1, 2,4]triazol o
[ 4, 3- a]pyr|n1d|n 8-yl)-ethyl]- tetrazo I -2-yl }
-benzonitri |e, [ -(3 -Pyjagdin-4-yl -4, 5,
6, 7-tetrahydro - 3 a 8

- Lty ?ﬁ%@kﬁ&%@' ﬁu Lylan ieru‘fi%l?jzﬁ]-lethgl'sulﬂn]yl}-4-methyl-4H-
ben i -
{Pi‘ }tﬁdzg}}y ?ﬁ 7-tetrahydro- 3a, 8-tetraaza

6

a Eﬁ & [28(5¥F Qfét% ‘quo pkwlyml)e%H #?@4&0125 xll }‘ﬂlhléhlf@ﬁl}t‘l' pycdopropyl-

(R) &H(l&p.44uipzpl B-y >Pyndme

1- | - ) A =4- M .
4 21 %ﬁﬁ‘?}“ﬁgﬁﬁ?g‘fﬂ" ghe@rkp %{I?—Itt%til%ﬁg Ls: 1)6{11},4}*1@5&&2“% {RL Y% ylic

2%% hl. of o- phenyl trip
ﬁ e r’i%Mxﬂr% W@ﬁrﬁ@@mlshlfwab%m é]triazol-3-
4- (5yl '{Pinlee(S chl or o- phenyl ) -2Htetrazol - 5-yl ]

- \A4- g CYrel ] 4lth ftolH-2H- I .
4- (%}%&Zﬁ? gyﬂc hﬁ or-go%lhenﬁngaﬁd’zlﬁzﬂete trggnzﬂcl)llhng},l] A 1v2|]urﬁ];i/'ll‘?am)l 2

1 &ﬂ’éﬁﬁ bjlles Bhf@h&]z sk ryé)z%hﬂ@ﬁﬁw 1J- iH([A 2eieiiovl-

pyl - rl:fg}‘?‘3d|n4yl 44 [ 1,2,4]triazol-3-yl)-ethanol,

2-3-B5~(43c¥eipespt-pipefidtin)4-AHE-6L 7 ﬂlﬁizoﬁ?a ?'lslllfanylmethyl) -tetrazol-2-
-1- (ﬂlﬂxbyxﬁ:zloﬁimﬂe,pyl 5- pyridin-

z et hapo
T yﬁ@ @%’@ SreiEer %H%IH?-’f’EF?Zézk61ylsglf9fr>]l>:i}h¥4irre}trﬁzol-
et ,4]triazol -3-yl)- pyridine,

-3-45-Ne@dhivibth§l- 1- {ayndm 4-yl-4H-[1,2,4]triazol-3-ylsulfanyl)-ethyl]-tetrazol-2-yl}-
2- ( Berzxeritild4p¥e0yd1dprapylisef2r (@ ARlordds Weltye: Fhedy}) -2H-tetrazol-5-
24! Oy ettty s Bard L 4H LD, |4}tr1&olLBJy|D}eﬁB&MHHe ri 15 5-({

hi l%ﬁf? ;}jnzzgr ?‘Et% 15;? g{qg& ljen%lingfeéfr%zrgg-?}é'? etgylglﬂ}anyl}-

[42(56 {1—[ﬁﬁ(ﬂﬂﬂhqvhéwéthylaﬂieﬁﬁ)&mafaz&-5%]%fﬂméhbﬁrfyll}C*%t -nfbthyl-4H-
, 2, ALt 4)amabl-3-A)-pPridihg, benzoni trile, 5-(1- {

| M YI%D SRR et asbh Bt .

1 I\{Iethflg(mmtmmsmmdm-r}-yzﬁn[e,tzrmawiom-m-n1e(t2l:ryltc}lpi-m4tafam-5-
- 1- y¥)-athgldtamieni tri | e,

[2-(3-Chloro-phenyl)-2H-tetrazol-5-ylmethyl]-methyl-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-amine,

{1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-ethyl } -methyl-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-amine,

[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethyl]-methyl-(4-methyl-5-pyridin-
4-yl-4H-[1,2 4]triazol-3-yl)-amine,

{1-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-ethyl } -methyl-(4-methyl-5-
pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-amine,

[2-(3-Iodo-phenyl)-2H-tetrazol-5-ylmethyl]-methyl-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-amine,

{1-[2-(3-Iodo-phenyl)-2H-tetrazol-5-yl]-ethyl}-methyl-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-amine,

Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-y1)-(2-m-tolyl-2H-tetrazol-5-yl-
methyl)-amine,

1
4-
4-
3-
[
t
[
t
3-
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3-(4- { 1- [2-(3 - Chlorophenyl)-2Htetrazol -5 yI]
et hyl) piperazin-I|-yl)pyrazine-2- carbonitrile, 2-(4-

{ 1-[2-(3-Chl orophenyl)-2Htetrazol -5-yl] ethyl)

pi perazin- | -yl)nicotinonitrile, 1- (1

-[ 2- (3-Chl or ophenyl )-2Htetrazol -5-ylj ethyl)
-4-(3-nitropyridin-2-yl)piperagne, 30 8-{l -[2-(3
- Chl or ophenyl )-2Htetrazol - 5-yl ] et hyl }

3Me 5%@%?01 Bﬁ@x ) 4ﬁ rg? 3Z¥J1t%a£o$t3rﬁjjp’ld(2% -tolyl-2H-tetrazol-5-

Iorophe I) 2H-tetrazo| 5- yI et hyl }
43-RhlorrophepHeR Hytraz03-yinsthylemethily(Grogthyl-5-pyridin-4-yl-4H-
4],?-,|4]tazz@ W-agisg, pyri mi di ne,
Lé}n&o%hei?ﬂﬁ%ye&aé&a@b A1-bemylhy m§hﬁ{l-(4-methyl-5-pyridin-4-y1-4H-
{ 4 E 2H-tetrazo| 1"} 35
, 8- Tetra rol 2,4]triazol o[ 4,3 yrimd
-QFEluqra-5-moeih rbemidndil etapplSeylpmsthy]]- nsetg 1](412’?951}/3[1)5'9}31‘11“‘4'
ftHdkydYiripealA-yh-amine5 6, 7, 8- tetrahydro [ 1,2, 4]
20F1lidko-53néth I%E ﬁ’lﬁ&raz@ 5-11- ethyl}-methyl (4 methyl 5-
Qr nlme[rl z)]fr?a 1@%15% ey 5- Y1 ] met yl }
thoxy yridin-4-yl) - tetr
{%’Mda‘? i S - pyES G 560 8-tetrabydro-
Réltrerelabd pelyAudivg.) - 6, 7- di hydr of
44[2{3 maelpﬁ&#y,l)szmldwdm -&8y18 (354 Pridit-4-5E5 JYA 9-tetrahydro-
t[f:ba Hlotof4 ﬁﬁﬂﬁaﬁe t r}lgq

d
-é’ygr%n yp&r | Ilyl %#ett%%ql ézyé{ne@ypTS}G ’é?ﬁ?;fah}'dro -4H-1,2,3a,8-
6 toragza- aczls‘t"P%lhydro[ 1,2,4]triazol o[ 4, 3-a] pyri m di ne,

5 3P@ﬁd1{114-y1{83[1((zqﬁlbdlﬁozwwﬁioqusrymcwl)-s,6,728-thﬂau5alfre{4H-1,2,3a,8-
1 2, 4dtfatidadez0lend, 4, 3- a] pyrim din-8(5H) - yl] ethyl)

zoI 2- enzon
é% ¥ Léﬁ Ao S v e g 7 e ety dro-abi
°a] [ 1,3]di azepi n-9-yi ] nethyl
} R-I'ﬁ-l -t[B(? Gﬁl@f&ﬂteylﬂ)-bﬂﬁemmt 5-!)/1]&ih)3}~3-5yrldm 4-yl-5,6,7,8-tetrahydro-
[ 3- (ZHG}QBﬂ&tehﬁWhlem di n- 4 yI ) -6, 7-di hydrof
i azo
i %Iﬁ ‘ﬁ; ol w@b%?%? APV 37
1 834([ﬂmmbmxywmyﬂpmtﬂl)-ﬂmteﬁazﬁ-myﬂmﬁﬂl-3 pyridint4-y8%,6)7,8-
0[ 4, ?oetallmtb-mm- Ij]Z Ba 8&(tﬁhﬁa=eyzlu]eﬁé yI
nzarl t.r
P ﬁ SRR oty a)“ﬁ I o7, P
o[ 4, 3%y AR I§(5H) yI] et hyl )
- 281—{ﬂf§2-(3hdb-pﬂemyl1))—2ié40&xamlt5r yll-ethyli} S3-pyR)dirk=84yYH5, 647, §-tetrahydro-4H-
1- [ 2-1(2Baghietraaplaeulytie) - 2H— tetrazol -5-yl]ethyl)
| [ h .
1 Pt @Aﬁh} ke Rt F T e
- PB&Pate, (R Ethyl 4-
1 {125 ({5—[2:('3 diaroghehl ixaHetptezol b )yl]Qtlbbx)et-ét-mzeﬂiyLBHyll,},4-triazol-3-
et hylyhpyrmdinegzi ne- | -
4-[4-Methyl-5-(2-m-tolyl-2H-tetrazol-5-ylmethoxy)-4H-[ 1,2 ,4]triazol-3-yl]-pyridine,
4-{4-Methyl-5-[1-(2-m-tolyl-2H-tetrazol-5-yl)-ethoxy]-4H-[1,2,4]triazol-3-yl}-
pyridine,
4-{5-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethoxy]-4-methyl-4H-
[1,2,4]triazol-3-yl}-pyridine,
4-(5-{1-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-ethoxy } -4-methyl-4H-
[1,2,4]triazol-3-yl)-pyridine,

Pl S o el
N (JJ /\[\)ﬁ/\ - 1 - w
e ﬁmiﬁm-—'mmh'—'m
.—. —~ - NN ’NI\)
'K}\J—l.'—"
\/
W

(4

[
303

HOO
l—b)‘\
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carboxyl ate, (S)

Et hyl 4-{1-[2-(5-chl oro-2-fl uorophenyl)-2Htetrazol -5-y
| ]ethyl } pi perazi ne-1- 20 carboxylate, (R) 6-(4- {
1-[2-(3-Chl orophenyl ) -2Htetrazol -5-yl ] et hyl

}pi perazin-1-yl)nicotinonitrile, (S) 6-(4-{
1-[2-(3-Cnhl orophenyl ) -2H-tetr agpl - 5-yl ] et hyl ) pi perazin
-l-yl)nicotinonitrile, (R 3-(4-{

1- @qs([sfmhwr@@mwz)ﬁ %ﬁhﬁ&lsrmedhm‘éy V.8 Jﬁto?YJp}'phﬁ?f 84} tHazol-
-1- yI3).y'1yr dine- 2- car bonitril

1- L1 2H-tetrazo| yI]eth?/I}pl erazin

3? fg ﬁ heeé{ y3Bhietrazol-a-yllet hoxy} #4-cyclopropyl-4H
(S) 1[ friaz i¥Reny| ) - 2H-t et razol - 5-yl | - et hoxy} 4

rmt[h-y]yclﬂabl'opi'l 1(22m4tbty[ DHZek 22315y dmedydxly Sl AL 1 2,41triazol-3-y1]-
2 ( 3-pyritiipe,0- phenyl {

.3 ﬁ{f}%&oaﬂ atles s GIREE bl e osnt thtr adiriesot 331

3- (5-

{ ( R{4LcDptapy LR D(DARdTETythgthy phe £f1)-BH b trazolV4 Lnﬂﬁmylﬂ-
4- met{h@l4]tikiol 3 yl} 8y14dlﬁdfl azol -3-yl)-pyridine, 4-(5-

yl 4&? C%}zrgp{?r%o %zp u@zﬁlo_l- %g%xl%ygzpﬁgny% ]tgtragglyl-;l] gthgg} -4H-
4(5 &1 0- phenyl ) - 2H-t et razol - 5-yl | - et h
ox {342 1i{duiptphdiyl)-PHAet2az ]l -y ine ik y 34 )dde)hyWHLHd 128triazol-3-yl} -
2- ( 3-pghilimg,ophenyl ) - 5-[ 1- et hyl - 2- phenyl vinyl | -2H-tetra

zo
R 5-{)%?%5%2-100%@&%%%14 Sl AL BRIty D 2liazol >
th| o)y pr?’] azo [4,5 -b] pyridine. 18. A pharnaceuti cal

c o <iyclopropyloFrid-(Isiodg phany et -tetrai abgryahethoky |t H-[ 1,2,4]triazol-3-
t her apepyridoel | y 40 ef fective amount of the conpound

T e B G

exmgﬁgn?s and/or inert carriers. 113 19. The
phZul réefcMgthyb Sipyddinpedi4H- 02, ltrizao B3 -plpxymethy Bitewat d; 2- if@r
use ibenzohigriler eat nent of n@ uR 5 medi at ed di sorders.

20 [ t C
7 {{E,,;‘f'm?ﬁ@?ﬂ%?%"m BRSBTSl ety w
n one o c1a|rrs 1to 17, for use in treatnent of
Y Pritl- @cbydy -of 4 onl—BJgéoxyinetHyb) tetrazol-2-yl]-
1RECydentoesti epydidiet- b‘ﬂé [1,281t8
conpéerranigileor ding to any one of clains 1 to 17, in

:Tg?- %lefgkf @%lb‘ér@;aﬁ cf @g g}?Q gﬁ@ﬁﬁ?& 4] t%%zotl B?yIE)xﬁ a{hnﬁ I’letrazol 2-y1}-

- 3-(5-{[Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)- -amino]-methyl}-
tetrazol-2-yl)-benzonitrile,

3-(5-{1-[Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2 4]tr1azol 3-yl)-amino] ethyl}
tetrazol-2-yl)-benzonitrile,

3-[5-(3-Pyridin-4-yl-6,7-dihydro-5H-{1,2 4]tr1azolo[4 3-a]pyrimidin-8-ylmethyl)-
tetrazol-2-yl]-benzonitrile,

3-{5-[1-(3-Pyridin-4-yl-6,7-dihydro-5H-[1,2,4]triazolo[4,3-a]pyrimidin-8- -yD-ethyl}-
tetrazol-2-yl}-benzonitrile,

3-[5-(3-Pyridin-4- -yl-4,5,6,7-tetrahydro-1,2,3a,8-tetraaza-azulen-8-ylmethyl)-tetrazol-2-
yl]-benzonitrile,

3-{5-[1-(3-Pyridin-4-y1-4,5,6,7-tetrahydro-1,2,3a,8-tetraaza-azulen-8-yl)- -ethyl]-
tetrazol-2-yl}-benzonitrile,

R) & (8)-4-(5-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethoxy}- -4-methyl-4H-1,2,4-
triazol-3-yl)pyridine,
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23. A nethod of treatnment of md uR 5 nedi at ed

di sorders, conprising admnistering to a mamal

i ncluding man in need of such treatnent, a
therapeutically effective amount of is the conmpound
according to any one of clainms 1 to 17. 24. The met hod
according to claim23, for usgjin treatment of
neurol ogi cal disorders. 25. The nethod according to

cl a'L(chI&ro-ﬁ&hyy%q(&ighéen&ﬁ%f-Eﬁégfphafyl)%é’tﬁﬁh-@Pﬁtiefi%zlo%% hydrobromide,

di : 0 24. od_according to C 3,

F oR e 5 pHora -G e e e h 2l giazol 3-yD)-
or der®dM49%,  The et hod according to clain123,gfor§ui;

| N 44544 2T Ehlofo-RAFI-QHAERS I 5191)-veH 38 A8y B 4H- (22, ABiazd)-3-y1)-
hgtédgﬁégg inhféﬁ?iﬁé acsivatig% oeﬁﬁcluﬁﬁé r%béﬁt%ﬁs,3yn

co [ treat a cell _containing said receptor

Wi {fﬁ% c f%}}‘g‘ir\?{@ i H"E'Sfyur?ié“'&)ﬁllﬁi’é%ﬁi’éﬁéﬁ’élélﬂd"r'ﬁlg“ftfn

cl ai n[,] 4 t113z0l-3-y )-ethanol,

2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-1 -(4-cyclopropyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-ethanol,

4-(5-{2-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl] -vinyl}-4-ethyl-4H-[1,2,4]triazol-3-yl)-
pyridine,

3-[4-Methyl-5-({[2-(3-methylphenyl)-2H-tetrazol-5-yl]methyl} thio)-4H-1,2,4-triazol-
3-yl]benzonitrile, :

5-({[5-(3,5-Difluorophenyl)-4-ethyl-4H-1 ,2,4-triazol-3-yl]thio} methyl)-2-(3-
methylphenyl)-2H-tetrazole,

3-[4-Methyl-5-({1-[2-(3-methylphenyl)-2H-tetrazol-5-yl]ethyl)thio)-4H-1,2,4-triazol-
3-yl}benzonitrile,

5-(1-{[5-(3,5-Difluorophenyl)-4-ethyl-4H-1,2,4-triazol-3-yl] thio}ethyl)-2-(3-
methylphenyl)-2H-tetrazole,

6-(4-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl} piperazin-1-ylnicotinonitrile,

3-(4-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl } piperazin-1-yl)pyrazine-2-
carbonitrile,

2-(4-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethy! } piperazin-1 -yDnicotinonitrile,
1-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl} -4-(3-nitropyridin-2-yl)piperazine,
8-{ I-[2-(3-Chlorophenyl)—2H-tetrazol-S-yl]ethyl}-3~(3,5-diﬂuorophenyl)—5 ,6,7,8-
tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine,
8-{1-[2~(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl} -3 -(4-methoxyphenyl)-5,6,7,8-
tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine,
3-(2-Chloro-6-methoxypyridin-4-yl)-8-{1-[2-(3 -chlorophenyl)-2H-tetrazol-5-yl]ethyl} -
5,6,7,8-Tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine,

8-{1-[2-(3-Chloropheny!)-2H-tetrazol-5-yl]ethyl}-3 -(2-methoxypyridin-4-yl)-5,6,7,8-
tetrahydro(1,2,4]triazolo[4,3-a]pyrimidine,

8-{[2-(3-Chlorophenyl)-2H-tetrazol-5-ylJmethy1}-3 -(2-methoxypyridin-4-y1)-5,6,7,8-
tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine,
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3-(5-{[3-(2-Methoxypyridin-4-y1)-6,7-dihydro[1 »2,4]triazolo[4,3-a]pyrimidine-8(5H)-
yljmethyl}-2H-tetrazol-2-yl)benzonitrile,

3-(2-Methoxypyridin-4-yl)-8-{ 1-[2-(3-iodophenyl)-2H-tetrazol-5 -yljethyl}-5,6,7,8-
tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine,

3-(5-{1-[3-(2-Methoxypyridin-4-yl)-6,7-dihydro[ 1 »2,4]triazolo[4,3-a]pyrimidin-8(5H)-
yl]etbyl}-2H—tetrazol-2-yl)benzom'trile,‘

3-(5-{[3-(2-Methoxypyridin-4-y1)-5 ,6,7,8-tetrahydro-9H-(1,2,4]triazolo[4,3-
a)[1,3]diazepin-9-ylJmethyl}-2 H-tetrazol-2-yl)benzonitrile,

3-(5-{[3-(2,6—Dimethoxypyrimidin—4—yl)-6,7-dihydro[1,2,4]triazolo[4,3-a]pyrimidin-
8(5H)-ylJmethyl}-2 H-tetrazol-2-yl)benzoritrile,

(R) 3-(5-{1-[3-(2-Methoxypyridin-4-y1)-6,7-dihydro[1 ,2,4]triazolo[4,3-a]pyrimidin-
8(5H)-yl]ethyl}-2H-tetrazol-2-yl)benzonitrile,

(8) 3-(5-{1-[3-(2-Methoxypyridin-4-y1)-6,7-dihydro{ 1 ,2,4]triazolo[4,3-a]pyrimidin-
8(5SH)-yl]ethyl}-2H-tetrazol-2-yl)benzonitrile,

(R) Ethyl 4-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethyl} piperazine-1-carboxylate,
(S) Ethyl 4-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl] ethyl}piperazine-1-carboxylate,

(R) Ethyl 4-{1-[2-(5 ~chloro-2-fluorophenyl)-2H-tetrazol-5-yl]ethyl} piperazine-1-
carboxylate,

- (8) Ethyl 4-{1-[2-(S-chloro-2-fluorophenyl)-2H-tetrazol-5 -yljethyl} piperazine-1-

_carboxylate,

(R) 6-(4-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl} piperazin-1-yl)nicotinonitrile,

(8) 6-(4-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl} piperazin-1 -yDnicotinonitrile,

(R) 3-(4-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-y1] ethyl}piperazin-1-yl)pyrazine-2-
carbonitrile,

(S) 3-(4-{1- [2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl } piperazin-1-yl)pyrazine-2-
carbonitrile,

4-(5-{(S)-1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl] -ethoxy}-4-methyl-4H-
[1,2,4]triazol-3-yl)-pyridine,

2-(3-Chloro-phenyl)-5-{(R)-1-[5-(3,5 -difluoro-phenyl)-4-methyl-4H-[1,2,4]triazol-3-
yloxy]-ethyl}-2H-tetrazole,

3-(5-{R)-1-[2-(3 -Chloro-phenyl)-2H-tetrazol-5-yl]-ethoxy}-4-methyl-4H-
[1,2,4]triazol-3-yl)-pyridine,

4-(5-{2-[5-(3-Chlorophenyl)-2 H-tetrazol-2-yl]propyl} -4-methyl-4 H-1,2 4-triazol-3-
yDpyridine,

4-(5-{(R)-1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-ethoxy} -4-methyl-4H-
[1,2,4]triazol-3-yl)-pyridine,

2-(3-chlorophenyl)-5-[1-methyl-2-phenylvinyl]-2H-tetrazole, and

2-({1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl] ethyl}thio)-imidazo[4,5-b]pyridine.

18. A pharmaceutical composition comprising as active ingredient a therapeutically
effective amount of the compound according to any one of claims 1 to 17, in association
with one or more pharmaceutically acceptable diluents, excipients and/or inert carriers.
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19. The pharmaceutical composition according to claim 18, for use in the treatment of
mGIluR 5 mediated disorders.
20. The compound according to any one of claims 1 to 17, for use in therapy.

21. The compound according to any one of claims 1 to 17, for use in treatment of mGIuR 5
mediated disorders.

22. Use of the compound according to any one of claims 1 to 17, in the manufacture of a
medicament for the treatment of mGluR 5 mediated disorders.

23. A method of treatment of mGluR 5 mediated disorders, comprising administering to a
mammal, including man in need of such treatment, a therapeutically effective amount of
the compound according to any one of claims 1 to 17.

24. The method according to claim 23, for use in treatment of neurological disorders.

25. The method according to claim 23, for use in treatment of psychiatric disorders.

26. The method according to claim 23, for use in treatment of chronic and acute pain dis-
orders.

27. The method according to claim 23, for use in treatment of gastrointestinal disorders.
28. A method for inhibiting activation of mGIuR 5 receptors, comprising treating a cell

containing said receptor with an effective amount of the compound according to claim 1-
17.



