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TETRAZOLE COMPOUNDS AND THEI R USE AS METABOTRCPI C

GLUTAVATE RECEPTOR ANTAGONI STS FI ELD OF THE | NVENTI ON
wab@spswssent i nvention relates to a new cl ass PET/US2005/005217

conmpounds, to pharnaceutical conpositions containing

TETRAZOE BTROUPANADY AND!1E: ASRIET R0ONRUIYE GPUTAMATE
t her apy. e present invenﬁgﬁﬁf%ﬁst er rel at@epsiéto
processes for theRBCGHPAIGR IAMIAGONIBASconpounds and to
j r j used in the preparation thereof.
FIELEX@E%W‘@@I NVENTI ON G utamate is the nmgjor
excitatory neurotransmtter in the manmalian central

nervous system (CNS). d utamate produces its effects

The pieses invieatiomeslatents aievbélassi afgompounds, torihagpgeeutical compositions
activatin rface re ors. T [

con B B 5 5 S hop 535 1FEP e

inveht@iOfuftbe réladl do PRicasies foaphep@hathadmbLsaleRPpamds albRattw
on _the structural features of the receptor proteins,

interpigdiafes ysed mthypreparatip thessdnt or s transduce signal s
into the cell, and pharmacol ogi cal profiles. The
nmet abotropic glutamate receptors (md uRs) are G
protein-coupled receptors that activate a variety of

' I enger systens follow ng the
BA%@%&%%@%@M& ivation of mMd uRs in intact
manmal i an neurons elicits one or nore of the foll ow ng

responses: activation of phospholipase C increases in
Glutphats i meg o1t cixdidato i Heuhyichneinytéar §n thermanawelisnu¢eatral nervous

' I : tivat] f ph hal i P
systefE{ YR CReGRR At SRS ShefRt BoErater Bnitnedand thereby
activafingl €411 RRHES rdcBptb e TheNeFBddpRits Bivedeeh dbvi@slEiRfSiwtEmajor classes,

nmonophosphate (cAMP); activation of guanyl yl cycl ase;

the ipnptiopiesand mefalicieopicoglntamattresertesschased gu thegsiugairal features of the
rece%@ﬁﬁt&?ﬁsp ﬁl%trﬁeagg %&ncl’?&é 'ré(c%gio?%r%gsgg&osg g%(l)% VRN c’gﬁ,; and

eases 1 n arachi doni c aci NCr eases

phar@acslegicglgretles.n the activity of vol tage- and
I i gandgated i on channel Schoepp. et al, Trends
The pRiD

RERRIF lusgmate 1opentory éﬂ'@@lst}%s) A H R InQewrRlsd Frefptorshat
w30 sl S B S g R R ink o pin o
glutapilz®@ HctivEiighef dGER sniatinta@l mEnsabary pesons @icite dner@ mB¥e of the

follo%vri]rrlgo r%%‘ongg: g&?datigg % P gs%ﬂofiga(gg t(,J; flrllc(reedasgy in phosphoinositide (PI)

hydrolysis; intracellular calcium release; activation of phospholipase D; activation or
inhibition of adenyl cyclase; increases or decreases in the formation of cyclic adenosine
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 mGluR subtypes, termed mGluR1 through mGluRS, 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 ez al.,
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nmol ecul ar cl oni ng. Nakani shi, Neuron 73:1031 (1994),

Pin et al., Neuropharnmacology 34:1 (1995), Knopfel et
w@bkqos5@8038ed. Chem 35:1417 (1995). Further recPQL/U82005/005217

di versity occurs via expression of alternatively

| f . certaj | Pi .
AP S QS0 SRR 0, TS SUPHRG00 l o. J ewraser
15;399@51]9‘9’5@_ (1994), Joly et al, J. Neurosci. 15:3970

(1995). Metabotropic glutamate receptor B subtypes may
Metghoteopbsglytagage TeRerion WPB@eg gl ps subgisidsd into trge gropps, Group L,
| . h
oS P AR 958 45000 BB GRAMER e rond
mes§e@ensystemns wilitedyy theakceppdraramedyl theji pdrmacological characteristics.

o BN L g s S ST e e

binc@ﬁ%‘gf;'/ %?)n%fts @gﬂ%’ﬁ %c%ﬁfo%_ TeB RGN TRC SRk RfiSh 6H¥spiolipasd O@nd the

acti Ion o osphol i pase C and t he subsequent
subsegirit inzcdtilization of inttacelbddricalcaumcal ci um  Neur ol ogi cal ,
psychiatric and pain disorders. Attenpts at
el uci dating the physiological roles of Goup | nd uRs

NeuFHBERAI, pshattiadsd AnPprinli®rdbhese receptors elicits
neuronal” excitation., Various studies have denonstrated .
Attenipds atGledigating e DiRsiclegipalselss ehRToHPIdnElBscwggssh st petivation
excitati [ ' . '
ot (S5 B AT BRSO 2B, VBRGNS, KB BBonsted
Grotip g_hﬂHuRs aginim bairt]r; podadehmistsGhipticegttation Upoh dppléation to neurons
_ indicates that this excitation is to di t
in thed{iPRACAITHNS (FRISHERA CexfFa ﬁfliegel_h@iﬁﬁ?él,tg%g@“gtas I&EC &S fgther CNS
re giglgsg EvidtBge tdls Rk 113E Ekéifﬁibﬁ% Qle BRI HRRYAtfon B8 pesiynaptic

urs, resulti ng 1 n I nNncrease neurotransmtter
mGluRsehstet alBabky/isen Tugmesied Ristactization ofpiesyriaptio mGluBe 2ycurs,

choepp, Neyrochem Int. 24:4 1994) . Bi t alg..
resuiani 1&5@%#&3&%@9 a%*ﬂl%ﬁff@ﬁ'@f?- Haakser Ay Pl sgt 15:92
(199025 EREBD, Nilrockbrr. Bi. 349899V Pab&td]. O Nesrophbitnadrel
réceptors have been inplicated in a nunber of norm

34: {1 920 s Wekinset die TrandsriwamacchSci. AS133@EP9Dn of nGE uRs

has been shown to be .required for i.n ' .
Mt R R or SR PR Pt et A0 EblaB G rogmal processes n
the IN@RENdIRHONIS L ARSI of BEHRY hadtbeah shovitloeareiitedIbi induction

(1993), Bortolotto et al, Nature 368:140 &1994), Ai ha
of heppogampaddpng-teymawtentiationynd ogreheliat loag-terppggpresgiong Bashir ef al.,

994) e j i [ Ch ' .
N L oCELR, A6k g A e A b
(1998 A al.; C4ll 78397 (199R)A rdbofaim@hR Adgivhiion in Mecaeption and

analzg;’_i'ﬁ aﬁsg é}@é gg ( e?q?p%)sfratlec?. ﬁgl?elrtelt 2? N Nentgo%go%% |8¥8t(f 9%@),'?3%51?& and
Ugolini, Brain Res. 871:223 (1999). In addition, mGIuR activation has been suggested to
play a modulatory role in a variety of other 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 34:1, Knopfel et al., J. Med. Chem. 38:1417 (1995).

Further, Group I metabotropic glutamate receptors have been suggested to play roles in a
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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play a nodulatory role in a variety of other nornal

processes including synaptic transm ssi on, neuronal
wa@lewslognssent , apoptotic neuronal death, synaptPCT/US2005/005217

plasticity, spati aI | earni ng, ol factory nenory,

eGSO A SRR Mo 56 e s s pin
Schsafaed @h iTreMs PHammids], &@3]14 :1319943), cﬁhﬁﬁngﬁalﬁllet al Li &1 2 Sci. 54:135

har macol ogy 34: 1, Knopfel et al
(19% &ﬁ’ﬁﬁlapfégé) ”’Fé\’let’ H¥qurosey. gﬁ] éll(lﬂﬁ‘l)aBmaf@bL Neumpharmacology

S SRR R ST 0 3/0P RhoR LB Sul GeR i R
Phcmrmcelsé’eszaaal dzomp dexsparitfifeeslt Cog. Upen. BN@rmdo@sB43 (2002),

d d h
Nelial 2o B oand S atust SLBF pufolpean o ermshansiyought to be
duedcb %%e@éi'ifé gﬁﬂﬁﬁat@ﬁndﬂc%@ @kdﬂ%ﬁoﬁ oﬁFﬁ]@%ﬁm&ﬁ S%ﬁ a'u@e,I {}hﬁlp I mGluRs

di sorders and pain. Schoepp etal, Tren r mac
appsyito incfeapg glutgoate;maliated ngiraml excitation lvid posBynaptidnddanisms

ok oA s b, PR SS E i esutes o

Hisiopf, elccsidinly, sdi
BBl T ends Bhar ol Gt 3. 40T (J00Tscron cod be

et
ther@%lgalﬂy]ber@ﬁchﬂ in @l penditigyyis wndepkdn hﬁg}g}essme gBlte(nikOé}ﬁ)d_,uced

ﬁﬁg%e con%ll ?@Sﬁ%%ﬁ ﬁ%@%ﬁ#@% S fvstag%ltgig ?ﬁl a
antigbnvudsamtse- i nduced excitati on of CNS neurons. Because

Goup | nd uRs appear to increase gl utamate-nedi ated
neuronal excitation via postsynaptic nmechani snms and

Rec@tNeRds B{ﬁr%%gﬁgc?dtﬁn%kﬁ{eﬁ%ﬁ{ Z& §§!}1‘5?ﬁ:§1 ro‘i‘%hoflrmetabotroplc

activation pro y contr
glutameisrra¢aptyiry gerswhlicand/@roaptl agpartistlar, hﬁv&mshed'fﬁesibcieceptors as
ouL d b in all

rec or t her eutl C benefici al
profy S RG e ol Sickls cbf btogic sl BTk AR gaRehiati
disoRdett ﬁ.rﬂict}ﬁﬁnl@fan%tgﬁbz'lh%b%rde?@ec' fically as

neur oprot ective agents, anal gesi cs or anticonvul sants:

Recent advances in the elucidation of the

cal roles of metabotropic glutamate
Gas@?ég‘ggh@igg 5fly and Goup | in particular, have

The é&t/a'tﬂsbpl{hgéaltsbﬁﬁletef GRS pfond $o M%@irﬁéﬂnﬁﬁé&ﬂlyt Ars gets
int heaffl her apy of acute and chronic neurol ogi cal and
congsgyensEalivif drom therstrnachpan passrinieithe Q‘W@h@@utsmcp dheymechanical

barrg:g gsgﬁlggf)ﬁrﬂy%%{ £t%ubﬂ' hﬁ%gﬁ%bmﬁ hr%%rl]lg %gqr%ci(f)onad “reflux”.

intermttently. As a consequence, fl ui d fromthe
Gastﬁ% gmﬁl]g%e%? ?efpu?(scﬁséa FGéR]%) g%ﬁepgl%gtupie?a{lgn% %p})?regastromtestmal tract
disease. Current pharmacotherapy aims at reducing gastric acid secretion, or at neutralizing
acid in the esophagus. The major mechanism behind reflux has been considered to depend
on a hypotonic lower esophageal sphincter. However, e.g. Holloway & Dent (1990)
Gastroenterol. Clin. N. Amer. 19, pp. 517-535, 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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barrier is tenporarily |lost at such tines, an event
hereinafter referred to as "reflux". Gastro-esophageal
WO efob1303686 sease (GERD) is the nost preval ent UPEEDS2005/005217
gastrointestinal tract disease. Current
ThPAGVJTR | reduci ng gastric aci
~ secret ?Ig ?lﬁ{)dgag(t}oqgle tt‘?g}}e”l p?lgsr? 8{ ; g? Ty ﬁséu%@gﬁ‘h% feeful for the
1nhilb1’ecémfhne(tjnsimtmhirsmpﬂmg’éam lﬁblﬁ@cftéﬂﬂﬂahﬁ@orﬁQFDES&_@F&I@%&WM
to depend on a topi c, | ower esophageal sphincter.
“em\/ﬂgtfg,as%‘?'ﬁs.oﬂ%gegg &isoadar (CEBIY) Gast roent er ol .
CHn.N. Aner. 19, pp. 517-535, has shown that nost

refl ux s&i‘ sodes occur during transient |ower
Thewepshagy €HLESRhitraosient lowknesaphapes] pliine@Rsdlaxdtions, is herein defined

: xati ons t, L g ed b |1 ows,. It has also
m a{c):gérﬁ S ov M%’g?l’ g-&%«&g@% %'é\ggf’é‘f&"ﬂnlau ¢akskpn, d.A., Dent, J.,
199501 Tvahsiknt 19wén &BhRagbhl SpHiHeRrdldSali @Iasﬁ%m%gl&?/ 109

according to the present invention are assune o be
rp.§8¢&1640- for the inhibition of transient |ower

esophageal sphincter relaxations (TLESRs) and thus for

treat ment of gastro-esophageal reflux disorder (GERD).
Thelwerdiwy ‘tefige”'i§ &SR defined s flaf frb8 \WRY stemaEhBEABRhble to pass into
h \%;)hl ncter, rel axations, is herein defined in accordance
the GranhRgug, since the mechapeal hagrier igemporapdn lgt #i suckRtimes.

Bl ackshaw, L.A., Dent, J., 1995; Transient | ower

esophageal sphincter rel axation. Gastroenterol ogy 109,
Thef\lggor_dﬁ@fl‘ ‘-(leD’r’] ,'Igaetrmscm'rl]lageil reﬂdxu:'?ié'eak@ idiesreihnlediaéd Eﬁéc@@ance

AL ui rom,t t Qqmac e to pass_.into the

it Wit e 3 SRR o PODRIAErBIE nralsngluease Bgiliere’
Clih. @dstrabnier v 4 ppesso. e wording " GERD',

gastro-esophageal reflux disease, is herein defined in

accordance with van Heerwarden, M A , Snout A J.P.M,

0;¢D: siks.of, refl ux di sease. Bailliere s Clin.
Becgtl &bt SRR Sei a1 iy padigafvsibiCsieal sdifieange. hege i a nied for nevw
potguit yisiloR egbeisls aad dn@abhio xS H@FBQW'&%% §él&§i‘i!v§t'[y (fé‘rn&grluR subtypes,
u

there is a need for new poten agoni sts an
par%h‘faé’@’cfh? Sreun hrgeenipssybipea hi gh sel ectivity for nd uR

subtypes, particularly the Goup | receptor subtype.

SUMVARY OF THE | NVENTI ON I n one aspect of the
SUMMARY i @ THERENYENTEONVI ded a conpound according to

I forrrulﬁgj wherein X and X4 are selected fromN and C,
n ong, aspeet pthepmypntion therens previded @ campowpd Accrading taformula I

wherein

X3 and X4 are selected from N and C, such that when X is N, X4 is C and when X3 is C,
Xyis N;

P is selected from aryl and heteroaryl
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X4 1s N, Pis selected fromaryl and heteroarylRl is
attached to P via a carbon atomon ring P and is

W@ 200808166 from t he group consi sting of hydroxyPCTiEb®p5/005217
nitro, Cl1-6alkyl hal o, OC1-6al kyl hal o, C1-6al kyl,

R! i%cggﬁli E{)!r’] %@%ﬁ%ﬁ%lo&% a.r? Lis, gl@?éed 5 %@léfé’ﬁlzy éonswtmg of

hydl%g lgaadl) Eﬂilr@a:‘, Q@H{@C}_I%Hi K}ggsal@ﬂlgﬁacglf.ydlhylygﬁ salkyl, (532 alkenyl, OC,.
el e, B PR Sy e SRRy b S ST C sescloalyl, Co.

6a1k§%e§%§§f%&§ﬁ%§5 SO %%?00( TR - -

sl kADTT20IC ARFRR, CCRIGAMANRNB 62 lIGIHCBR K Gb- (adi@mmk%

o 8 NS BB B g o c.
salk% 6@@? (@@l)NRF k %@%@Hiog@% O Jgalk lNRS(CO)R6 Co.
calk R éCQWNRg@ﬁNRBRﬂSR :@@IIWWR s@maﬂ@é@ OCz salkyl(SO)R5

Co oty A T SRR R Gt é*@i@%%@&zg (FOARRE.Co

alkgvm%@éﬁﬁf @Cg@l )‘IR5 }GNR 0@20R6

IS SOAR éqa?»ﬁ% Gl IR Bird (R R Gl (COIORE, O3
6alk§§\llﬁ&62?e T oaklfa Gndh3YBr 6. %&?éﬂn@éon@ém er %P ﬂ'ro*lq—e iltoms

romthe group consisting o
indeépendaklysnietied Misth thOgr&ip doRSRng &L, 180D ak@ Si; s sel ect ed
fromthe group consisting of a bond, CR3R4, O S, NR3,
SO, S R3 and R4 are independently selected froma

L ; NR&lo/!s, CR'RY, SO,
X o R
SOshal o, Cl1-4al kyl C3. 7cycl oal kyl, C3- 7cycloal kyl, 0(COC
1-4al kyl, (CO CM al kyl , Cl- 4al kyl ( SO) CO- 4al kyl ,
Cl- 4al kyl (SQ2) C0. 4al kyl, (SO CO-4al kyl ,

X2 ik 361860 fiddd fhy! oug%nél@dl d)falSélrd4@RRR1 QRSSNRIFSO, SO,
C0- 4al kyl NR5RG; 6-, or 7-nmenbered ring
cont ai ni ng one or nore heteroatorrs selected fromN, O

R® & % degpendﬁﬁtlyg Qeléc%lﬂ'rl)% L#gﬁfgc&&sﬁng Pgdrog% m;[droxy, Ci-

al nin nor e
salyB leoeeﬁll@ﬂ:yﬁﬂd} l@xb! —m{%} ﬁiN(ﬁR R2 4alkylhelloeheltle AC f satkyl € hreycloalkyl, Cs.
u consi stin (0]
oy cegRIsOCO)CH 191 YDA o ST YANR: oM A(STHCo.

4a1ky1, (SO)C0-4alky1, (SOz)C0-4alkyl, oC 1-4a1ky1, Cl-4a1kyIOR and C0-4alkleR5R6;

Qs a 4-, 5-, 6-, or 7-membered ring containing one or more heteroatoms selected from N,
O and S, which is optionally fused to a 5-, 6-, or 7-membered ring containing one or more

heteroatoms selected from N, O and S;

R? is selected from the group consisting of hydroxy, Co.¢alkylcyano, =NR’, =0, =NOR’,
Ci.salkylhalo, halo, Cy.¢alkyl, Cs.scycloalkyl, Cy.calkylaryl, Co.salkylheteroaryl, Co-
salkylcycloalkyl, Cyalkylheterocycloalkyl, OCialkyl, OCy.salkylaryl, O(CO)Ci.salkyl,
(CO)OC4alkyl, Co.4alkyl(S)Co.qalkyl, Ci.4alkyl(SO)Co.salkyl, C14alkyl(SO2)Co.qalkyl,
(SO)Co.salkyl, (SO2)Co.alkyl, C14alkylOR®, Co4alkyINR’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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Cl- 4al kyl hal o, hal o, Ci-6al kyl, C3-6cycl oal kyl,
C0- 6al kyl aryl, Co-6al kyl heteroaryl, C0.

w®@200898wy€| oal kyl , Co- al kyl het erocycl oal kyl , BEOYEE109$/005217
OCo- 6al kyl aryl, O(CO) Cl. 4al kyl , (CO) OC1-4al kyl ,

optl%lli?fﬂ E% Ei§%%)acé K?/{?’e{ng r(:é%& g?' &éﬁ?&%’ A2bi¥bre atoms

1ndeﬁe$@8ﬁ@se4&itéﬁ/from@ﬁe g@lub ybiRting OB, 2adnidyONRE Rberain said Bing and
or 6-nenbered ring containing one or nore atons

said ﬁﬁ@éﬂéﬁ@@ﬁb%@éﬂl@@@é’d e ORI Bihnd S, whi ch ring
any ga%qa;ﬂgfl,'nalﬁg Blok Ketgl%afﬁ' SEfnH drliePR SR FETRIPR &bstituftd by one or

oné of 'nore atons | ndependentl’y sel ected
moré AQemd he group consisting of C N and O and wherein

Ais gelected gy B° g ansiiiricat ATadr: s B30, hioep s
6a1k}¢1€3ffdn6eéo méﬁcg ggyclog&yﬁr@q 6£iﬁy1rmacp@u§ﬂ bet Jatigiiedo, b}(llodaﬂcylhalo

Ais sel ect ed fro

Ca. 6&119@1541 s(foLsa@tytdrythstai@é@R Hdr- @klwloﬁal(b 66&6’%&1% Oz AlkiSR’,

(coﬁﬁeﬁgg}jﬁf‘%c@fn% %‘f ot éaW'li“y%cgﬁiﬁ)ﬁa'd% calkyl(COR®, C,.
Galk}%éﬁi*Wme@o WI @Fy!%kﬂNRGR‘T Il ORGI(COYNRRS, OC;.
allD(GOPRRR®, O sy R (SIS, CoelSanRE DB e s R G QNRRS,
ocEReR): kyrﬁﬂg%@)éﬁé ROFEA 5{“‘%5 1}85%1@@&1{6@%%@6 0Cz-

salk AR O HRF, NRBRE, C QatkyBaR KSONREK'RE) (13262 salkyl(SO)R’, Cy.

6a1k51§é>82a)|&)y(|ég1§15¥§}1(§é& &%ﬁeﬁl}r@ém@ %I g%%?r&ﬁ%l%rozl ring containing
one gr_ngg% {té{nﬁggc%eg%eﬁﬁ I%%%%%Z ﬁ@}ggﬁl%k gﬁﬁg@%;%sﬁ%mm O andS;

6al kyl éSOZ) R5, (0- 6al kyI (SO) R5, OC2-6al kyl (SO R5 and a
R B pen R0 Sl ot et R B By

and%ltsqnaljg,dl%tesﬁﬁe@gfi R6 are i ndependent |y sel ect ed from
6al kyl, C3-7cycloal kyl and aryl and salts and
mlsrsﬂhcmdd"mmﬁel,ébﬁ andi s selected fromO, 1, 2, 3 or 4 p

. el ecte fo01230r4orasaltorhydrate
plsf‘ﬂ%‘%@%ﬁ thﬁtﬂé %row so that the conpound is not:

or alsalk Byﬂyd}gﬁélthérgojphenyl 2H tetrazol -5yl ) -methyl ] pi peri di
vmthnt(lele pll‘(;V(iSOt thrﬁglcéégtﬁfdtfs%m Syl methyl) - pyridine
1-[hydroxyl-(2-phenyl-2H-tetrazol-5yl)-methyl]piperidine;
1-(2-phenyl-2H-tetrazol-5ylmethyl)-pyridine;
1-(2-phenyl-2H-tetrazol-5ylmethyl)-piperidine;
1-(2-benzothiazolyl)-4-[[5-(5-methyl-2-furanyl)-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-Z-furanyl)-N-(2-phenyl-ZH-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.
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1- (2- phenyl -2H-tetrazol - 5yl met hyl ) - pi peri di ne;
| - (2-benzot hi azol yl)-4-[[5-(5-nethyl-2-furanyl)-2Htet

WO 2006/08@56/1 | acet yl - pi per azi ne; PCT/US2005/005217
| - (4-acetyl phenyl)-4-[[5-(5-nmethyl-2-furanyl)-2Htetra

- pi.perazj,ne,. or . . .
In 5% 2T eRE o b BRRRUSK IS is Riovidedn phiomasssiea sgmngsigion
corhprishig the compotuet &F fappblamifeiense il tiR tfedfrhdit bf ARMER!5 Rbeptor
%%e invention there is provided pharmaceuti cal o
mediged disordesh and Hrdise & Hhy teatorat afpeirplogical dissrerst psyehiatric
disGHapdNn . olt | and a
ISphar héaagggin?ég%@ﬁgﬁg?gﬁéggl{gptc%ﬁsf, exci pi ents and/ or
inert carrier.In yet a further aspect of the invention
here is provided.a pharnmaceuti cal nposi ti on
In spfj i 3beal o B BethRn e v ded e pmpeund A fopmula 1 for use
in theér@RY, BEFHciallly T6) R nRatmfe B i ' d
fo?%se i lr? Phe tr ea}?msnt o@br%lgﬁ?é?éggl égl?e%%tg&(;?%grrdgg’ and for
the fysgtarenbefnearalpgicrldbsasderg.asyehiitric disordead, gdsteintdstimm] disdrders and
aif&fs@rd Ilssor ders. In still a further aspect of the
PAT VNt Pon there is provi ded the conpound of formula I
for use in therapy, especially for the treatnment of
nm3d uR 5 receptor nedi ated di sorders, and for the
In appthst #spast obfhe avensiongheraiis proxided amsqcepssy fori the preparation of
' tr o ' [ nd pai
confleB R m {R%, el B Rl 3 S0 pOBAEBh Borente 1
provi ded a processes for the preparation of conpounds

A f or muj L .and.the jnternedi ates used in the
ﬂﬁ%{?ﬁ SREY 108 IIPRERD 15 A0S Yiecch rcoBppRRd acsprdipgtq fevmnleildar the
mar%uﬁac‘hﬂr@ 088 & Rl cathenP IR A G AR ER A 'p?%rrehl?%l{e 6’1{ %g%‘{ 8[(;)ersity related

he manufacture of a nedi cament
congitiens as WeH astreatiegséatipng alimdrdebelsy inhibiddmoRekcessivt fobd igake and

S |1,as treatin ating disqrders, py inhibition of
the %)%%lglgg besTy 58 CPWPE%’&‘O&‘E agspﬁ@teﬁégqumt g obesity and
conplications associated therewith. These and ot her
aspects of the present invention are described in
Thegg @l atherspesity oftthe preseranvontiDEITRIde RiDitoR SCRICRT GhtallEerein
beloWE | NVENTI ON The obj ect of the present invention is
to provide conpounds exhibiting an activity at
nmet abotropi c gl utamate receptors (nd uRs), especially
at the nMd uR 5 receptors. Listed below are definitions
of various terns used in the specification and clains
to describe the present invention. For the avoi dance
of doubt it is to be understood that where in this
specification a group is
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qual i fied by 'hereinbefore defined , 'defined
her ei nbefore' or 'defined above' said group

wepmsnpssces the first occurring and broadest PCT/US2005/005217
definition as well as each and all of the other

D PRSPl S HEN T RION S SheciTication

"Cl-6' neans a carbon group having 1, 2, 3, 4, 5 or 6
carbon atons. Simlarly 'Cl-3" neans a carbon@groq&
The RRigchef the presensAnventign I50R DAYl CATAPQURES Xl BitpE @R @O Ity at

metﬁcgﬁgtcbéﬁtafﬁ%e B&otdi B dflgs% Eé&%}g‘ é’ﬁlQHHRtS‘}eW&Q

ers I'n e group is
absent In this speCification unl ess ot herw se stated

e term"heteroaton!, refers tq.ap ato S, not
ListechpN 6% S RN VORSABIES S Th i P BT AHon A CIATES o
desc?f#%ﬂ?é’ e%&ﬂv&e%én‘sd to nitrogen, oxygen, and sulfur In

I'sS specification, unless stated otherwi se, the term

"al kyl" includes both straight and branched chain

For %F%bi&ou O%Eﬁit na%&gﬁmd?% 8@{}1%’&%@} di rq'ils%Eec};ﬁ%a’c'on a group is
qualSfikibyy therdintRfdr¥ ldefifedd et fhed her&ﬁﬁéﬂyﬂe, of ‘dqefinty labove said group

neo- pentyl, n-hexyl or i-hex t-hexyl. The term
encatnpa@sgsihe ﬁi’ﬁéQquﬂtl’ég andcbropdsst ééifmiﬁora%ﬁdwcibys ¢achpad ﬁi}iofthe other

or i-propyl. In this specification,
dcﬁﬂ%p %gﬂg@ﬁﬁgﬁlothermnse the term "al kenyl ™ incl udes

both strai ght and branched chai n al kenyl groups. The

term " C2-6al ken fers to an alk | group having 2
For s wogbifl%?f GBS iniocpegnei oo B B! eBBRAReD arks RS
carb%‘ﬁ &gi t2 hi AfPSt &%% M aﬁ&lns 8lrhi¥drly %7,9PRB¥s a carbon group

uteny , ut enyl , crotyl, pent enyl ,
haanﬂeﬁt@mybmhmﬂmbmmenyl.In this specification, unless
stated otherwi se, the term"al kynyl" includes both

strai ght and branched chain al kynyl groups. The term

In el WRLRYY sdB@éﬁﬂWs fRe ‘ixﬁe}fér w&ew@tg@@iﬁp @Mehiek the®ubtoMpt refers

triple bonds, and may be, but is not limted to

indieaths thwt theigr@]@as gydent.but ynyl , ibutynyl, pentynyl,
i -pentynyl and hexynyl. In this specification, unl ess
stated otherwi se, the term"cycloal kyl" refers to an

In tlﬂ@%p&ﬁ‘ﬁéaltlﬁn aHlesd btherinask starad tlfeaémﬂ“lwfﬁbawni’f)tdfemrdn@mm which
ring system The term"C3-7cycloa

k
is nefycernsr g dyrrogen dixsminien of 1@%‘1’96?)@?1% i{udea% P@H’@Wim@f‘ to nitrogen,

cl . In this speCification unl ess stated
Oxy%%( gﬁ@\i%gltg}(r the term "heterocycl oal kyl" refers to an

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 Cy.;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 “alkenyl” includes both straight and
branched chain alkenyl groups. The term “Cy-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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optionally substituted, saturated cyclic hydrocarbon
ring systemwherein one or nore of the carbon atons
wa@e@sngpbaced with heteroatom The term PCT/US2005/005217
"heterocycl oal kyl" includes but is not limted to
pyrrolidine, tetrahydrofuran, tetrahydrothiophene,
pi peri di ne, piperazine, norpholine, thionorpholine,
In thlespﬂﬁﬁ@nonymﬂéss stagddraherolise] fhie el Sddkydyl” tBiudles both straight and
unl ess stated otherw se, the term

i fi.ca
bfancﬁ?‘ﬁ gham a eywegp%ghﬁt%mr%regﬂiyn&hmwwe@cabm gipms and one
tWb -

or 9‘1’%])@( )’??ﬁﬁsahfﬁgﬁl\éy %g%’bolﬂ gsxryl/& gﬁﬁnlfe_%l 10 gfhghgln}) %Q{gh/? butynyl, i
butynyg giefiyoal, i-pentyoyllaad desymi.ed ot hervxn se, the term

"hal 0" and "hal ogen" may be fluoro, chloro, brono or

iodo. In this specification, unless stated otherw se,
In tHiB SpdeEAdMioR | Untdsh BlaRd SRR AA + i
! ab?/e vvhlloch [ sS sgbgt i tut gg We?éﬁgygrogg%ggge??%} ag‘leﬂ)tlonally
subsiteod. satpmeted eyehc hydragpitbpn mmg@ystmayThmlrmd‘@s stpeloallsylhotay be

I A T

brom)propyl The term"QC - al kyl hal 0" may i ncl ude,
but is not limted to fluoronethoxy, difluoromethoxy,

In thig ?Wlft?@%%t‘%%@? staterl pgieawisadly tam Fetaremelsatiybiagters to an
i SPSEIELCBALS0 o1 S5ty AT P g e o
the cmrbdn aymk iace ﬂ&plicﬁt\&rtb teterdategn.sYhé efmcChoieaicytloglkgl” includes but

d Exanpl d
s nct Tl Py e o @?‘c{fﬁgﬁi iR hiophgRbyReridine, iperazine

morﬂﬁﬂﬂfehmlloméf%)g@l%le‘ltettﬁh ﬁ‘é.l?rl@tfP K}a}’&hm ?I%W and

i ndenyl hi s speC| tlon l'ess
ot herwi se, the term' heteroaryl refers to an

In 1§ 4B oty SHBRE it e Y ey Bliom s pothsaient o
branOhl 41R6:6F HVUHINCIShIREk PHhal Bée&ﬁmtﬂmﬁé‘d&e %é}hox? eehoygy

Exanpl es of "heteroaryl™ be, but are not lrimt
Proppyy phi-bysivere, thi enyl, pyri dyI t hi azol yl, furyl,

pyrrolyl, triazolyl, i ni dazol yI , oxadi azol yl,

oxazol yl, isoxazolyl, pyrazolyl, im dazolonyl,

In thm@mtﬁmmycbn, uhltsaaaked Bﬂierwits@tth@i’e&hY"hal@n dnd hhaﬂggéhz’ @ha¢l be fluoro,
benzoi m dazol yl , benzooxazol yl,

chloyq, F%?/S?’(%iﬂ azol opyridyl,
tetrahydrotriazol opyrim di nyl, benzofuryl, indolyl,
i soi ndol yl, pyridonyl, pyridazinyl, pyrimdinyl,

In th;afnpdeuﬁoglycm ayless mtad otlmpylse dyd tenhh‘ak;zﬁiaﬁpyﬁeaﬂm |an alkyl group as

deﬁrFeﬁr b?%ﬁl‘. &}y{ﬂ %gﬁl (i tlhg%},q arﬁfi( %r%e%% E)\I/g azinyl,

The term “Cj_galkylhalo” may include, but is not limited to fluoromethyl, difluoromethyl,
trifluoromethyl, fluoroethyl, difluoroethyl or bromopropyl.

The term “OC;.¢alkylhalo” may include, but is not limited to fluoromethoxy,

difluoromethoxy, 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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In this specification, unless stated otherw se, the
term"al kylaryl", "al kyl heteroaryl ",

w0 alokpswyec| oal kyl " and "al kyl het er ocycl oal kyl "P€ET8200%/G5217
a substituent that is attached via the al kyl group to
an aryl, heteroaryl, cycloalkyl and heterocycloal kyl
group. In this specification, unless stated otherw se,

In ﬂﬁ@%)ebfﬁcﬁ‘ﬂlorﬁ unf¥ss Statdd viereiie, the grodheriouryly refesns an optionally
endently selected fromC N, O or S', includes
SubSHEHTIOROGIFHC RE PiSy Tl BHARFHCG .a%%at%l%@ﬂst%wmammg at least

one RAERAOAE Cél@ct@d]ﬂldgf%n%&g@ £binON,'(h BYS: EXthSIBs W%e&?oaryl” may be,

saturate art urated or unsaturated
but ﬁ)éan’phmﬁecbfo mnn;ihene mlgsnyhayyrbb'l thiazolpl, ﬁlrmbtpytrplyul,ttedzcﬂyi

iy s Sat plaoblRonsgis Pt B Arfifolond SRR,
thlaicnb %ﬁfﬁzohflhi‘n@ @B{lladmkél}rﬁ Béﬁoﬁhbdatdlyld B&ob”hAvH1,

ZO In triazo

tetrthyfjmtmmlo,pypdple tthaby@mtnapy]pagmgicij];?yi;ﬁ)enng;r 2;231Id2 ] 1s01nd01y1
e A P EBL Mg SRR SHERNEARAL, sl

pyrlﬁ%’lc \rpfagxsy¥idazihyA, bkaz@lcgagﬁaaﬁmﬂpmiazmopynamsylanapeﬂnyl
herwi se, the term"4-, 5-, 6-, or 7-menbered ring

contai ning one or nore heteroatorrs selected fromN, O

In t]%g g%e%ﬁec\rﬁ’g%ﬁ, Irqlln#sg Gtated OQRér{N% otk ¥er‘fnusa%1 12 “arlkylh@t'eroa?}';l ?

contal ni ng one or nore heferoatons

“alkgyiyeluie]f drﬂlﬁafkyllﬁtﬁndyc&alk}é’f efe tba sabmtutmt d(ay @ attackad via the
het er oaromatic ring

alkyd grqup4p pp a@ﬂs}éﬁt?}f’%"tyéd’y"]@%kgf%’ﬁia}eit‘ifoﬁ'ciq %’r?pl es of
such rings include, but are not limted to
nmor phol i nyl, thionorpholinyl, plpera2|nyl
In tlgis plmmfobanyh ,unpésp statadlmtbﬁtrwmy‘lha 2exi ‘$i-1oy 16 mpmbered rmgypntammg

atmﬁ% gﬁlxﬁgﬂﬂwﬁ/ Wn%)q)(%{ ﬁ I’Hﬁ\g,ng : 1ﬁcqlbc$rsla63/£%f ul %r}}/e groaromatic

ringB¥§ WaWlas cAHBERIKand hbteddgtd mngm&h%w be Mtlhr@fedl prtially
tetrazol yl, azetldlnyl oxytanyl, azep

satugated _elpmsytuxatod( dixamples acz@wmynay b |ba§@s aﬁyllmltsqll tp furyl,

iso@ﬁ@&Ln d‘f@kt | 3 L}X,tpgra}zfél g yg%%?ﬁ ﬁr?&a%ﬂly‘f Gﬂ’y?ldwl pyrimidyl,

pyrfwlym;e@@m amhyll iraiddza 1l ithidkgolidiil Snrldz{mhﬂﬂytrimolyl
tionally fused to a secand

momogﬁlgnmlwaﬁayl B@eﬁéﬂep@evéwi Ryraméﬁwgm%@ Byjeplidinyl,
pir R e B UG i LR 1AL 2 o nd

cyclohelependent | y sel ected from exanpl es such as

mor phol i nyl, thi omor phol i nyl, pi perazinyl,

plperidinyl pi peridonyl, pyrazolidinyl, pyrazolinyl,
In tﬂlﬁ %&Jﬁ 116}“ unl@éé [a%d RebowidhiRBInphal 5Nyl drut@smbered ring

pheny pyri |ny . pyrazinyl, pyrlda2|nyl

confmpmiag phe onmawdiepérpatoms selected from N O’and S, which ring is optionally
fused to a 5-, 6-, or 7-membered ring containing one or more heteroatoms selected from N,
O and S” refers to a heterocyclic or heteroaromatic ring which may be a saturated, partially
unsaturated, or aromatic a ring Examples 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

10
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thiazolyl, imdazolyl, triazolyl, tetrazolyl,

azetidi nyl, oxytanyl, azepanyl, oxazepanyl, oxepanyl,
walr@zepsny| , thi azepanyl, and azepi ne and unsapCr/Es®d5/005217

vari ations thereof, such as tetrahydropyranyl

di I n the 1ike. a | es f used rlngs
and B SRR Sl B0y P e R ABRS teRab oY aRtlL o
dlhstd? dpy&@mymhltmhka Uiotihg ﬁaay%'oﬁbﬁéﬁilgrﬁse%'a%ééﬂd £1€6- or 7-

I ndazol e, indoline, benzoi m dazo

merbleqw%a;aaz\ém masbbm@en@pwhc qrmewmmamcugnd which may be a

i [ da2|
s 58 SO ol SERURRAE, P b PR GBY gAY
1nddpeha1emltilydekabtred ﬁrzmi Q{hyﬂpldsysluch as morpholinyl, thiomorpholinyl, piperazinyl,
di hyrotrijazol ot hi azi ne,

., tet rdot ol opyr.i.m di nyl
Plpquzielgy ﬂ%y)a%ﬂc{qnaﬁ @V@%lﬂcaaylngyra@@my&wmo&fiwl Faraliayll ene,

oGOV g TR AR B S o,
thiagqlgk irthidaatlylh rtr,lazolyll etsisaz@iy?ll adtidinhe owytaryl, ddepatydy dRazepanyl,
oxegapslgﬂ%ﬁzsa%ﬁyge il 2uf GreBire A onsf CateapRBAR e hereot: Such as

tetrahyBB@yr@S}ﬁ dily razo[8 b thel RN Exafd f%s@fﬁfgéd girn ’s' E’f'st s that
be S

carryin 5 substi'tuent and may
maygheoligpae m@luqld |bngare mat limiged ta mqmn{olm, qmnnkm! quin,azohne

d
auirlg RN IR Yol T RO Ko QAP IR, Beipgi
imidagb@griyl, Q)XéZ@b]@brldthhlgﬁ(pryﬁd%ll Vi@ ob i edaS i, Qkhwpgindazmyl

refers, indicates that th roup i s absent, i.e

thiazolopyrifiazisyl, PEERY, @gﬁméiéﬁtftaﬁ ogyr&yé,getrqhydpmagolopyrlmldlnyl
n t
Aty R AR oty Bl D R N bl il e o
dihyntmmfrdiammolor a bond, which connects two renpte atons
inaring, thus formng either bi- or tricyclic
systens. I n one enbodi nent of the invention there are
The RERVHUGL” 60 TRAUMISe Rifer5 95 fﬂ‘ig \R’hl&psrhg}él Aol co‘ﬁ‘ﬁﬁ e 5’('852?5{
and X4 are selected fromN such that en
N5X4 is C and when X3 is C, X4 s N, Pis selected from

i o e RSO e B AR 8a g B SERSTe

unsaf@8std Poheg of

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 limited 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.

11
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hydroxy, halo, nitro, Cl-6alkyl hal o, OCral kyl hal o,

Cl- 6al kyl, OCl-6al kyl, C2-6al kenyl, OC2- 6al kenyl ,
w@2s08mbdsyayl , OC2- 6al kynyl , Co- 6al kyl C3- 6¢cycl ord®RYE2005/005217

OC0- 6al kyl C3- 6¢cycl oal kyl, CO- 6al kyl aryl,

In cg%@d&g@{ e %‘%}@%&%@%@8@@5 3 Olsnds )oPRomula I

Cl- 6al kyl (CO)R5, OC1-6al kyl (CO) R5, C0- 6a| kyl CCRR5 OC1-

6al kyI CO2R5, CO-6al kyl cyano, OC2-6al kyl cyano,
NRSR6, OC2-6 NR5R6 Cl- 6al kyl (CO) NR5R6,
| (GO NRRG 0 RRR5( CO) R6,
) ) R§R S0 Z6al ky ' NR5( CO) NR5R6,
‘ /dcz 6al kyl SR5, ©0- 6al kyl (SO R5,
oC2- 6al kyl (EINR5, ©0- 6al kyl SO2R5, OC2- 6al kyl SO2RS,
Q0- 6al kyl ( SOR) NR5R6, OC2- 6al kyl ( SO2) NR5R6, CO-
Forgallad/| NR5( SC2) R6 OC2. 6al kyl NR5( SC2) RS,
Q0- 6al kyl NR5( SC2) NR5R6, OC2 6al kyl NR5( SO2) NR5RS,
(CO) NR5R6, 0(CO NR 5R6, NR5OR6, C0. 6al kyl NR5( CO) ORS,
whégei- 6al kyl NR5(CO) OR6, SGBR5 and a 5- or 6-nmenbered

épié{%tcont ai ni ng one or nore atons i ndependently

X3 e delepisthitame Nomd (p sedntbrbvheryXofs 1, XNs Quaheth&) X; is C,

X, %3 s selected fromthe group consisting of Cl-3alkyl,
C2-3al kenyl, NR3 O, S, CR3R4, SO, S22 X2 is selected

P isfselpateti feong eyl pnd betsioatylng of a bond, CR3R4, O S, NR3,

l.SO (% Rﬁ and R4 are mdependently selected froma

16 FB%%‘ o Livda 2 R Bgatﬁgbqrbrg%g] ag@@q&ﬁ@y:ted@‘lom ahe)/group:g@nsmtmg of
hyd?é)JyYhﬂ}éaﬁl%o @i(%allyﬁlﬁ\ﬁz : ,l’%%{ié%’ g) (i XI:kE dbl(%%y@cz salkenyl, OC,.

6a1kmnyiack§allgy@1 NPGd-daiklyp SO ek ik koplcloalkyl,. G@A JﬁWyﬁ@Qcycloalkyl Co.

sl el O I & ﬁka@@g RORR A OR: o

57
O bk T, 0 SR IEIT

6a1kz>51g5%@z&q abo-spllsstessaior @CacaticylcyBng, GreallyRERIRS: é)ﬂizrsalhglNRsR(’

i SRObARERS B, BACPOEE, AL ASORE B, RN B .

calkpNaR o@em\uﬁ% 0“?11; s yISR? 63@4 gsmym@h@g 6511%%(% Rﬁ oc= '\QﬁyI?SO)RS
Cosi kR O aslloaF Ryt hr erlen 2)%@&)%}6&1@&86 A

ik g ISSOReS @%W%Z@%% lﬁd&@ﬁﬁ?ﬁ%ﬁ@' o
salkﬁM?é(S@i)NRﬁii (@g))c A 4?'(EO|ONR51§OK\§RSQOK94EP e IﬂNRé(i@)ow 0C,.
Galkﬁﬁﬁﬁé@%% §d goaad APk Qﬂ%@esﬂ?e@ armg %ialmng ene Aproee ajgms
1ndebé1ﬁ&nﬁ? R&18dtBd ﬁ%mot'ﬂg gﬂfgpgggﬁgﬂfgom,'l@,% Bﬁcﬁ'g?nt Iy

sel ected from C

X" is selected from the group consisting of C_salkyl, C,.;alkenyl, NR3, 0,8, CR3R4, 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, Cj.
galyl, Cogalkylcyano, oxo, =NR’, =NOR?® » C14alkylhalo, halo, Cy.salkyl, Cs.pcycloalkyl

12
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which ring may optionally b e fused with a 5- or
6- menbered ring containing one or nore atons

w0 nabepgzsent |y sel ected fromthe group consi stP@mUST00£2005217
, N and O and wherein said ring and said fused ring

o5 R D RURRSED BT, iSO g, 01

4a1k}élnf$d_}?@0 ARy BC S 1abs i UaRGIOR ardeCoplkyiNRRR;; and A is

ed fromthe group consisting of hydrogen
hydr oxy, halo, nitro, oxo, Co- 6al kyl cyano, Co-4al kyl C

Qis %:42,61 -{)&/—:, gg?-?é%?i%%gg k&)}?f%l%}ﬂg%&%? gg:}r{ Métell'ogtoms selected from N,

O arld®, Idlikyting sl optichally flséd/o@R5-56-, GCZ—rﬁﬁiiﬂi@bmg containing one or
Cral kyl SR 5 Qg2 02l kyl R & (COR 5, O(COR 5, OC2-6

mor%hﬁynOéWek@J‘e feom | 5, 0(COOR 5, OC
1-6al kyl (COR 5, C 1- 6alkyl (COR 5, N R 50R6, 00- 6NR
5R6 OC2- 6al kyl NR 5R6, C0-6 al kyl (CO NR 5R 6, OC 1.

R? i6gdldeydd(fRgh KR SRup coigingaif hydmigers hpdory 6Co-@kyderarg) TR, =0,

N Blratitpdd e mallsr Gebl Pl s gl teteroary

6
Co. 6£J}Qy1g§éﬂsa4k%>igcﬁf\l 18&8%@%}%%@1;% gldwmﬁ M@lkiggrg O@GB}EI

4alkm(C<e)@<R1y4|atk3© G)arlksy (S @&wkﬂ1(4@@1(5@)Coeeﬂtye£1m9hk(f1§‘éﬁ))ﬁco
slicd, BRD Al SRR G RORT L ARRY AR R a8 STBEE.

men®erdd rlng\bontéﬁlﬁh@d)n&or Rramdméndependends rselﬂdedl filoyn C, N, O and S,

selected fro 7c cIoaI and, ar
s o o ot 5B e g o o more

atonésallnﬁepenﬁ%rﬁgfrs% e%té Srotft ltlfec%msg%&grﬁe gg o%C R and® 8hd dhefeirPsaid

ereo ovi $0 that the
ringcaﬁd'@ﬂdl”fdseldsmgohay be substituted by one or more A; and

1- hdrox 2- pheny| -2H-te i T et
any fsallyk 35 iE 1T A SR bR R ik, T 5% P FHBUREEY one or
morlsA(Zdnghenyl 2Htetrazol -5yl met hyl ) - pi peridine. This
Invention relates to tetrazol e conpounds defined in

A isfseleatetidrobn ﬂ@cgrpmmmw@hg pbhydrpgent hycir@md@lq, mHE® oxAcke

i BRSO B 5y, o5 o

Cr.chfkel180Y] au@lar%rooqéﬂk 10Rc e, @@mmé;cmtl@qsm UCZQaHkyISRS
Su stltuents E)Iy her e re one

(COR Q@Q)Bnt@cnwﬂg’lc}{aﬁop@@t @aéliMIQQzR QREVER’, 0& 6a1kRJf(CO)R Ci-
salkyl(CO)R®, NR°OR®, Co.NR°R®, OC; galkyINR’R®, Co.alkyl(CONR’R’, OC;.
salkyl(COINR’R®, 0C5.¢alkyINR*(CO)R®, Cp.salkyINR*(CO)R®, Co.salkyINR*(CO)NR’RS,
O(CONR’RS, Cy.6alkyl(SO)NR’RS, 0C5.6alkyl(SO)NRR, Co.salkyINR*(SO2)R’, OC;.
salkyINR*(SO,)R®, SO3R?, Cy.6alkyINR*(SO;)NRR®, 0C,.6alkyl(SO2)R’, Co.
salkyl(SO2)R’, Co.calkyl(SO)R®, OC; 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, Cy¢alkyl, Cscycloalkyl and aryl
and salts and hydrates thereof

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

pis selected from 0, 1,2, 3 or4

or a salt or hydrate thereof.
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is one substituent RL it is preferable to have the
substituent at the neta-position of the ring P

Wo edoansoses t o the attachment point of P at X3, BEUB005/005217
there are two substituents, at the 2-, and 5-positions

Witgfthgsg}g%g%%fcgg%gwg of the invention include

as defl ed in formula 1. In

1-[mairosxyd 2 phereyiiadHicmmnslss yRLmiethy ﬁgg;ief(agil@lgy; :1 gm rl\)g!rg

- al kyl "and
1'(%8?@}’ éyaﬁerr?z 1y Igetgléll)'@g’gé@ef s O, F, cyano and
1- (Ztﬁhmeszﬁfrgiﬂl%yﬁn&ﬁﬁ? :ﬁ)l!l}%g@}f&on”pounds havi ng a

mbered ring’conta ni trogen atons and_ one
car bon (tetrazol e). Wierein the car bon can be either
the X positi Parti cul ar

Thil o POk RSl sominonals Setior b oEomisouridemapends of
forthhla lclﬁéllil@@tﬂoé‘}e WherelTeis X4 aPADY hbt@fbarsﬁ i%ﬂ Pali B ntﬂ%b%?ments of

vari ables X1 and X2, which forma bet ween
the BIveatiereinglde ghasa »diesin Pagplzany] oteyridiyhgP Gn bewsubstituted with 0-4

o ST TS Bl DL PR R sl PR e
is oht aﬂﬂtlﬁi]:nﬁall ik s pret&f%ld’ﬂ!@ﬂﬁv@ et subbtitaédt vt ﬁkQﬁ@tﬂp@&tlgn ﬁg the ring

I n one enbodi nent the invention XisS a
P reﬁ'fﬁwa ﬁ%fh&é\“a@%@ﬂ PR of Bt X%eandnf/@ﬁtq age twe su@t@@n@cmﬂe 2-, and

-p(g%@(;ﬁl% ar ghn desc rglg]b E égggﬂl‘ézén ] gﬁﬁgwhé)sggv hﬁrdr]% ng 2
defihed/innfigratula 15-In péeticatar znnhsaaihmna; efle¢tt6d gafm mc,rwlrﬁau@t -OCy.
t sel ect e rom N
stk TTRR DMor Frtieyly Rad Jsteciegom Cb 1 Qo methyl.
ring having 5- or 6-nenebers containing one or nore

heteroatons to forma fused bicyclic group. In one
For@ﬁigddqlqmmbes@mphendsmagmgl ofrnRuitere ring amtfining Agtrogdn@oms

and gg? {:Ar o §F>tr%ztg£§ di eﬁ?m Cé)arr] on{;clzarﬁg}e eétli’llﬁre]%ng? %d position or the X*

pos1h6t1 ePagiGlapanydifmecRE of BSRvERIOR iRAGAd Sdtifunis @hbR tRe carbon is
nenbered ring and nore particularly a piperazine

mthel}ﬁgposltwnanot her enbodi nent of the invention Qis a 5-
or 6-nmenbered heteroaromatic ring. In a nore
particul ar enbodi rrent Qis a 5-nenbered

Forrtreln drdeacribentviadablés i) aRVE Gl fcRard ek eétwée@tness-ﬁlembered
azol In_yet another enbodi nent

e .ring
tetraizﬂf\?éﬂ’tgl 34 dé? 15 Q. Ingmbgdinmeniefibe wenﬁlq@( mcCR * U preferred
embb@infengy Rbindq{%mgﬁgld%%tggseéé&e@ﬁ&ﬁ " hEHE ﬁsrall?yq:oan%l M5

Qis ab-, 6-, or /-ne re
particularly from H or methyl. In one embodiment of the invention X? is a bond. In
another embodiment of the invention X? is selected from CRPRY, O, S and NR®. When X?
is CR’R* or NR?, 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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heterocyclic ring and is fused to a 5- or 6- nenbered
heteroaryl ring. In a preferred enbodinent Qis a 5-,

W®20050803%6 menber ed heterocyclic ring fused to BCT/US2005/005217
triazole ring. In particular enbodi nents of the

. ipvention the fused bicyclic ri.ng_system f LSy .
ring By GLORF FrbHBDE g Grbp s B aR By bArCTERY b Biperazine
ring.! €t rahydotri azol opyri m di nyl, dihyrotriazol ot hi azi ne,
tetrahydotri azol opyrazi ne, tetrahydrotetraaza-azul ene,
In amittiey ¢mbogtinadnit of thiearesntion [ i§ af5n ot Aorerabasedihearopragaticing. Ina
i nvent.i on_when S f
morg B ERCER A0 (B° F o St hBeRGRAAi o0, mor
partidélatly QeRQttHesolefib@di ment when Qis a triazole that is
not fused X1 is CR3R4 and X2 is CR3R4, O S and NR3,
and when Qis piperazine, X1 is CR3R4 and X2 and is a
851 BY SN R Yehel ridghd®s fused t
In yég%lﬂ 51: %@@%&Qﬁ{%ﬁﬁfﬁgé%g%? li‘sgs ,gr&r?rf %ﬁl}oer ed rgllﬁlg andSe °
a 5- bhe-nfustededring, Inor pazticréarsnehodimentiy)s iy 6her 7unerplsared
substituted with 0O tqo 4 substjtuents R .. 1n aon
heteehs HAHTIGRS THE3ep e el PR TER hotgigagy) ring. T proferred
. | Qs Aeberal e iab Kydeay b triazole ring.
ernb%{n%:’glk %ﬁllg Egt ’ceﬁr bé\;??yl ., (CO OCl-%cglglzc.ln. Lr! n_ea parrtlaizgul arg,
In patibddi erebedimients oftliesnysnbion b fqléecrglpscl(cc;@)gcmtenhfovzwd 1s

I .n. anot her rticylar. ' . ' riazole R2
e s BROLORR RS SE SRR RG>
dihyBsttikxd1b@tLnRatehhy doridxofopytaaite, Riabgiroettaiakenienepny be

two substituents R2 wherein one is selected from
dihydropyzoligitiago) , CO- 6al kyl het eroaryl and the second is

sel ected from Cl1-6al kyl, C3-7cyl coal kyl. Mre

particul arly one substituent nay be selected from
In a PheRy knodinmat beithe iavertibh evhsr Quisd fised the sseindainghsfdeseribed

met byl or cyclopro 1%43 +ln still another particular
abowes¥ods arbprd nlsé) - a fused second ring, the second

ring i s substituted wwth R2 selected from
Co- 6al kyl aryl, Co”al kyl heteroaryl. Mre specifically ..
In stilh enothéreenibsibdentiwhpni G ista triazale that irenat fiisgd of ds CRAR ard X~ is

Cre AL RO B b AR5 b
6- nenbered ring, R2 may be substituted with one or

more substituents A Furthernpre, aneg@Cl- 6al kyl, aryl
In apothéreaspedaf e idudntioadhameeR (Rtherrp bathpithe dan Gper 7-membered

. furt i tuted w .
e SREEEY ST A 1 SR VBt 4 014
subdtir@entdrt 0, Cl- 6al kyl, - OCl- eal kyl

In one embodiment R? is selected from Crealkyl, Cy.¢alkylhalo, Cs.scylcoalkyl, Co.
salkylaryl, Co.calkylheteroaryl, (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 Cy¢alkyl, Cs.7cycloalkyl, Co.galkylaryl, Co.
salkylheteroaryl. In a further embodiment there may be two substituents R? wherein one is
selected from Co.salkylaryl, Co.salkylheteroaryl and the second is selected from Cj.alkyl,
Cssoyleoalkyl. More particularly one substituent may be selected from phenyl and pyridyl
and the second may be selected from methyl or cyclopropyl.
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and Co-6al kyl cyano. The invention is also related to

the foll owi ng conpounds; Ethyl
wa2qop/280336 chl or ophenyl ) - 2Ht et razol - 5-yl | met hyP¢pUSEOH@05217

i ne- 1-carboxyl ate
4-[2-(5-Chl oro-2-fluoro-phenyl)-2Htetrazol -5-yl net hyl
] - pi perazine- 1l-carboxylic acid ethyl ester

In shill(aother Mbul&fb&@édlﬁéﬁi whed QR edeBEE PAAS 8hd second ring is
carboxylig¢ acid yl est er

Subafﬂ{uzed(vsﬂh Bd éelgm@dwi;‘rpm Qﬂakkertandz@d sabicyfhaterpimyl.] Mpirpsyeaifically
t
Wh% thﬁ ?%% HE{/}% i &1 e ny kegﬁggi Sybs gt‘ﬁ?%{th yheny op ayridsl.

ne- | carboxyllc aC|d ethyl ester

4-[ 2-(2: Fl.uoro- 5- et hyl - phenyl ) - 2H-tetrazol - 5-yl rrethyl
In eﬂmﬁaebéma%#lﬁv@nr ofghe bwedtio whe o Bteh|orésmembered ring, R* may be

subéltit[léd(v&lhgoﬂ@or%#n@r EFQ%E%‘ SLA tzﬁftﬁélfn%eglan?]d 6%)?{‘3} f‘%’i%r Heteroaryl

0)-4-cyclo pr opy rrazo
defmet[i BHOIE{rIR R? el Rhtarioe further substituted with one or more groups A.

rhen 2H-tetr ethy|}thio)-4-c
In g %ﬁll*m‘aodgn AR aeaferiongd g Rriah Ao nERRg| Caeafkyl, -OC alky
andxhkak9ﬁyghlorophenyl) 2Htetrazol -5-yl ] ethyl } pi perazin

e- 1-carboxyl ate

4-{5-[2-(5-Chl oro-2-fl uoro-phenyl)-2Htetrazol - 5-yl net

1 I
TheP?éLe}%ﬂu??Xlg% eﬂatngiﬂ% 6@? VHP% 80mpounds
4-{5-[2-(5-Chl oro-2-fluoro-phenyl)-2Htetrazol - 5-yl met
Ethyiyl-s[aL(tsaawcbrbpmmoezwmyl-swmeimﬁaiﬂ&raﬁh@a Qlarbéxylate

-pyridi ne
4-[ 245 Ghlpto-D Triobo-Ehrn 02 - Jcé&az@r-sxynh@tﬁyl] Jripdiis- 2%MAoxPHY heid

eth}illeﬁélhw sul fanyl } - 4- net hyl -
,2,4]triazol -3-yl)- pyrldlne

[
4~ Eol{ 121 Aotk B0 Ly ?’I)fﬂlwaﬁn@m-%%&(yg(ﬂé&gteﬂ@% g~ V!
] - et hyl sul fanyl }-"4-cycl opr op

4-[2L13- 18 d4dphEhyAT-OH-= t@fr%iol-‘Sp;Mﬁl'eﬁ)iy[]qu%ér ?1[r1g'1(crﬁrﬁyyﬂ5 %flﬁ ggﬂlyg gg(ter

o- phenyl ) -2Htetrazol pi perazrne-

4- [2yd3L@ya@16L15i1e RLNYI- ﬁ:ﬁta%(gl -5- n’z elt}iyl] Elﬁ?IiaZ ne-1 e}rb%xy)} c r?&dheﬁl%lﬁster

4-Cycl oproryl -5 razo

:ﬂ[IZL(qulhdﬂo%:S‘-gngl{ 1-;#1 réll{ ?Hac§19ézo§5w1+1 tf&lﬁ i ?érgglg?-_l Bca§l?c3xyg? gcid
yFsulfanyl] AH[ 1, 24]tr|azol 3-yl}-

4-[5-({[2-(3-chlorophenyl)-2H-tetrazol- -5-yl]methyl }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-yllpyridine

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-yl1} -pyridine

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

4-(5-{1-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-y]- -ethylsulfanyl}-4-cyclopropyl-4H-
[1,2,4]triazol-3-y1)-pyridine
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35

pyri di ne

4-{4-Methyl -5-[1-(2-mtolyl-2Htetrazol -5-yl)-ethyl sul
wo aovpogo3ddt [ |, 2, 4] triazol -3-yl}- pyridine PCT/US2005/005217

3-[5-(4-Cycl orropyl - 5 pyrldln 4-yl -4H[1,2,4]triazol -3

- %yi? G b e LR Hﬂ{e?gzlgllei eabazygic acid

ethyl I sul fanyl)-ethyl]-tetrazol-2- yl}-benzonitrile

|
4 [? C%/ gy SeerpoR2 yfrgg%o'fé4sgngethylsu5fany21>ﬁ 1 S friazol Syl
ﬂ%onltrlle4 {4- C,yclopropyl 5-[2-(2-fluoro-5-methyl-p

enyl ) - 2H-tetrazo|
4- {3#@1 Rt Hn@rl}l-fab{lﬁﬁ tetrazalys- yrsthybulfanylpdFi-ti, héltriazol-3-yl}-
PYT, ’(1@, QICI opropyl 5-{1-[2-(2-fluoro-5-nethyl -phenyl)-2H

-tetrazol -5-yl]-ethyl sul fanyl }-
4- {amftjgy}zs-ﬂ{z-naml Yetyazply§-iyQratlylsulfanyl]-4H-[1,2,4]triazol-3-y1} -
pyridig- { | - [ 2- ( 2- Fl uor o- 5- net hyI -phenyl ) -2Htetrazol - 5-yl

] - et hyl sul fanyl } - 4- net hyl -
3-[$44-Lydloprapak6tpyBdin- A}—yl}ny]-[dl,ZJQtrlazol 3~ylsulfanylmethyl)-tetrazol -2-yl]-
benlwbhilryie- (4- met hyl -5-pyridin-4-yl-4H[ 1

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

3-{ §!-I[ﬂ]1f#-|@y|c)op&)]3ym-6-pyrldln-4—yl 4H-[1 2 4]1:r1azol 3-y1su1fany1) ethyl]-tetralzol -2-
y

yl} Mehdotitri{ed- met hyl - 5- pyri di n- , 2, 4] triazol
)-[1-(2-mtolyl- 2H-tetrazo| 5y|) ethyl] amne
3- {5@11@1@1@@@%{%& 91- @159&1 ﬁ yiéhe % étmzbr-& 3313
met hy

benz@iﬁ%rmﬂ I5L et }5?1
B AT gt

1§‘ U3 Mo & meechl 2H-tetrazoleS-yil- lfanyl)-
ﬁég Jﬁ% e grlgsgyﬁ)il?wlt)@ﬂ&?%?-é% iy

4- (54 7 ‘( f]- - e(% I-plte )__ " 1: i -
1, 2?/ 'EZ} %g r%ygld,g@%iﬁ{ gﬁpfﬁngﬁfg?ﬁ Syt Bny -4 methy-HH

E}gﬁ%@é{g ﬁ!{é‘ﬁ kﬂﬁézi ‘é]zréazolﬁwlh@rmyuo]ylﬂéi tejiazqldS-m
Fayngyr i dm 4- yI

Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-[1-(2-m-tolyl-2H-tetrazol- -5-yl)-
ethyl]-amine

[2~(3-Chloro-phenyl)-2H-tetrazol-5-ylmethyl]-methyl-(4-methyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-y1)-amine

{1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-ethyl }-methyl- -(4-methyl-5-pyridin-4-y1-4H-
[1,2,4]triazol-3-yl)-amine

[2-(2-Fluoro- S-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- S-methyl-phenyl) 2H-tetrazol-5-yl]-ethyl}-methyl- (4-methy1 -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
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[1,2,4]triazol-3-yl)-am ne
{I-[2-(3-10do-phenyl)-2Htetrazol -5-yl]-ethyl}-nethyl-

W@ 2005081356 - 5- pyri di n-4-yl-4H [ PCT/US2005/005217
52,4]triazol -3-y )-am'nel\/lethyl (4- mathyl 5 ryridm4 yl

Met];pﬁ :@t@ﬁ}ﬁ}ﬂ' -E?HJI A4-yl- 4I-)f - 2(4%tr1a201931-¥) (3 f?lzlqt fraiol-5-
ey rgnines- pet hyl - 5- pyrldln 4-yl -4H-[ 1,

Met]iﬁr{%{%&é%—ﬁ@yndm—i—yl H—[{n2 4?tr%ézolz§_|§f)e[tl 3—er?-|tolyl ﬂ—lztetrazol -5-yl)-

ethy]lzangige Chl or o- phenyl ) - 2H-t et r azol - 5-yl net hyl ] - met hyl - (4
-nmet hyl -5 f/r|d|n4 yl-4H [1,2,4]triazol amn
[2- ({5+Ctpgnoe®e@m )okbiaiaeyd- yhrmthxlkmeﬁw (4-snsfhyl- SGPYWII}"- et
[1,24]tti4zoted-ptanBngyr i di n- 4-yl -
[1,2,4]triazol -3-yl)-am ne
{1-[D23 (bl Gousheny 5-2Retehytol relipthyl Prietol - gumsthyd-Sypyristiargyl-4H-
[1 2,®ﬁrﬂayd>l=3( dhrmiiby | - 5- pyri di n-4-yl -
H[I,2,64]triazol-3-yl)-am ne
[2- (Z—FIL[OZO-(S?InEﬂhprIQn§})¥mI -tedazol-5-ylmethyl]-methyl-(4-methyl-5-pyridin-4-yl-
4H-[1hE! ]ihé.zo?-lﬂ';tl}’—ﬁl&lﬁ?em -5-yl]-ethyl}-methyl -(4-nethyl -5-py
ridin-4- yl-4H[1,2,4]triazol -3-yl)-am ne
{1-[8- h&l&&omﬂl@myhgw{yl) SikdRizo RS -Ehylly rRéthyl- U-Betbyl-5-giyridin-4-
yl-4 [1Yi 4]1% i&r0l-3871)- {n%hydr o-

@ 4 trlazolo Q a]pjr/l]rélmm ne 8-{I-[2-(3-1odo-
ey )3?&?% -SHLBER1-3:91 fh%:t]hac &mﬁnwyltsisn 84teﬁ4ahy'§ir5 7,
4]t 4, 3-
fi e ki O T M

8- {5124 PladB L }H A Afe L ABE S ,'_6eﬁ§t iraydror
[1 21412?? l? 3 B%fgﬂgﬁfo%dil-l-n??fga gé&?girgggz- azulgene%,

-PyrH[naA :ﬁ 8%96@%5;{%3{]{ ﬁﬁ@(ﬁ tﬁ‘ﬁ?—'S,é%,ﬁ’-'t&Faﬁ@XxU—élﬁ- l?)fﬁ,g—

tetrafz?aé‘ée@ tetraaza- azul ene

-Pypcilg-[ﬁlnylgré-{,] (%111@0%!1%%@%@%@}& AN Ei']zg) 0, 758 ¥et1]ahycﬁrlgy41ﬁ 1% 8-

tetrapz@-agele® t et r aaza- azul ene

8-[2-(2-Fluoro-5-neth heny -2|—|—tetrazo-5-y|nﬁsthl
8-[2}33Chlpro-ghenyl)-3hi-tErago 5'8’ ethyl] -3-pyridin-4-yl1-5,6,7,8-tetra. ydrc¥-4H-
1,2,3a,8-tetraaza-azulene

8-{1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-ethyl}-3-pyridin-4-yl1-5 ,6,7,8-tetrahydro-4H-
1,2,3a,8-tetraaza-azulene

8-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethyl]-3-pyridin-4-y1-5,6,7,8-
tetrahydro-4H-1,2,3a,8-tetraaza-azulene

8-{1-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-ethyl}-3-pyridin-4-y1-5,6,7,8-
tetrahydro-4H-1,2,3a,8-tetraaza-azulene

8-[2-(3-Iodo-phenyl)-2H-tetrazol-5-ylmethyl]-3-pyridin-4-y1-5,6,7,8-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-yl]methoxy} -4-methyl-4H-1,2,4-triazol-3-
yl)pyridine
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tetrahydro-4H1, 2, 3a, 8-tetraaza- azul ene

8-{I-[2-(2-Fl uoro-5-nethyl-phenyl)-2Htetrazol -5-yl]-e
wao bopspsBspyri di n-4-yl -5,6, 7, 8- tetrahydro-4H PCT/US2005/005217

1 2,3a, 8-tetraaza-azul ene

3-1od | - £yl 11--37 j i
R L A e R e Ay
yDpgudipe [ 2- (3- | odo- phenyl ) - 2H-tetrazo| 5-yl]-et hyI} 3- pyr

-tet
4- [41Mgth3h5g2-[né-f[(plé{la%1§-tgt§@g{oi—ﬁ@f? ethoxy) -4H-[1,2 4]triazol-3-yl]-pyridine

2-(3-chlorarhenyl)-2Ht
(bl Saile Gk PP Sy gy e 2ol S pytidine
1-[2-(3-chl ororhenyl)-2Htetrazol t hox
4-{ j-dﬂg_ 121110@ -3 mqthsélzr&l%n@) Zlyﬁ 1;59@1—@, y\lgwthox]yja 4- met}grl fH TIEE 4>jtr1azol-
3-y14-p[y11idimt hyl - 5- (2 mtol yl -2Htetrazol - 5-yl met hoxy) - 44|
,2,4]triazol - 1311 - ryridine
4- (54{1{ R-@eFlugto-S-nfidthy aahmrlb-ﬂﬂ-teiz&quétﬂﬁ&oxis}-ﬂrljletbi/h‘ﬂﬂy]
[1,2Mkr]alzol23 )¢y - 3-yl } - pyri di ne
4-{5-[2-(2-Fluoro-5-nethyl-rhenyl)-2Htetrazol - 5-yl net
4-{ 3 xg3- Cﬁ}om}pher;m)-Z]lﬂ-t{aﬂraz@l—d}yﬂmeihzmj’]-4-3yc}b;}ropylr4ﬂ1[h,@ 4]triazol-3-
yl}-pyfi&iné | - [ 2- (2- Fl uor o- 5- met hyl - phenyl ) - 2H-t et razol - 5-y|
f et hoxy}-4-nmethyl -4H [1,2,4]triazol-3-yl)-pyridine
4-(A¢-Pp- tﬁCﬁ@T@E&l@f}@)’ -PHastydzbt- Slﬁ]t ehoazed-cgelyprvpyhebly[] 24 triazol-
-yl)]% apy! 2,4]triazol-3- yl}-pyridine
5- {1 [ 2-(3- ChI oro-phenyl )-2H-tetrazol -5-yl ] - et hoxy}
4 i Zetfblz b5 3ERbthoFy)YAH-{ PY M| @hiafisl-3-y1]-pyridine
4[4’@{88%/@ o%lr?%Jgi/ 1[-(}% m t ol y-? 2H-t)§?r azgl 5[Iyl net h}(;>](3?)y

i i@zRko191- ) iyILethoxy]-4H-[1,2,4]triazol-3-y1
" %gfog%yﬁér%p@-’fﬁ A Py P P Tl s
OoX

yl-4H[1,2,4]triazol - 3y|} pyri di ne

R i i R Lk s AT

€5 {I-[2-(2-fluoro-5-nethyl -phenyl)-2H
etrazol

é—éﬂy‘?loa y\;g—ég[[_bﬁﬁlﬁor%}jﬂ%%%l ephenyl) -2H-tetrazol-5-yl]-ethoxy }-4H-

triazol-3-yl)-pyridine

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

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

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

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

3-[5-(4-Methyl-5-pyridin-4-yl-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]triazol-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-y1}-
benzonitrile
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4-{5-[2-(3-10do-rhenyl)-2Htetrazol - 5-yl met hoxy] - 4- met
hyl -4H-[1,2,4]triazol-3-yl}- pyridine

W@ 205084354 2- ( 3- 1 odo- PCT/US2005/005217
rhenyl) - 2H-tetrazo| 5-yl]-ethoxy}-4-methyl-4H[1, 2, 4]t

> {%&%ﬁﬁ PR BHEE 0B g 20 e st gyazol-2-
4H-[I 2,4]triazol - 3- yI} pyridi ne
3(;1 TR o T4 5 S
T thyI 5-pyridin-4-yl-4H[1I

4]t r.i azol - | oxynet hyl ) -tetrazol []1-benzonitril
3- [é—%?yn&m—él yi-6, 7 hydrg -5H-[1,2 A)l]trlazolo[4 3—a]pyr¥m1]d1n -8-ylmethyl)-tetrazol-

2Yl:}h{eezqmtﬂée4 Met hyl - 5- pyrldln 4-yl -4H[ 1,2, 4]triazol -3-y
- et hyCJ tetrazol -2-yl}- benzonitril e
3-{ %’[3 -Bipb, 6’@111%0-@7} 1162, fliriazplo[43-4]pyr2midin-8-y1)-ethyl]-
tetragz *th}f }a-bglllzomtglleoxynet hyl )-tetrazol -2-yl]- benzonitrile
3-{5-[1-(4-Cycl opropyl -5-pyridin-4-yl-4H[I,2,4]triazo
3-[3-(BPyddin#yylet, hgl T etratydaa-012, 2, et raaza-azulen-8- ylmethyl)-tetrazol 2-y1]-
benbarideai tri |l e3- (5- {[ Met hyl - (4- et hyl - 5- pyri di n-4-yl -
[1,2,4]triazol-3-yl)-am no]-nethyl}-tetrazol -2-

3-{ 5/-[1) (:bEmahmzt-yM 8,6,7-tetrahydro-1,2,3a, 8-tetraaza—azulen~ -yl) ethyl]]-tetrazol -2-

y1}-BedZonittile[ Met hyl - (4 met hyl - 5- pyri di n-4-yl - 4H[1
azol -3-yl)-am no]-ethyl }-tetrazol - 2-yl)- benzoni trile

R) & (=43~ v 2-cB- mléroibherﬁﬂ)zmltay&bps@Iﬂe{ﬁoxﬂ Al F@Hq[gu-

trlaz%-}.@Sﬂ Veididi n- 8-yl methyl ) -tetrazol™-" 2-yl'] - benz n|tr|
%ﬁ (3-Pyridin-4-yl-6,7-di hydro-5H[1,2,4]triazolo

AL b vk
4- (56i27 ? @t &%%h%ggll)] %H?’% r%chl%t yﬁ Qfmyl}aﬁ theﬁ 4&{ H ﬁtI'I\éZ(}l }?1)

zon|
PyngIEg [I-(3 Pyrldln 4-yl -4,5,6,7-tetrahydro-1,

4- (s-g[%@n §3383n 25 %k{{égazéilf? T ) A %-ﬂl,%A]tnazol 3-y1)-

4- (5- {I [ 2- (3-chl orophenyl )-2Htetrazol -5-yl ] et hox
1-[2—(}3-éhloro-;%nyl)—’j_l-}-tetrazol—5-yl]-2-(4-cyclopropyl-5-pyridm-4-yl-4H-
[1,2,4]triazol-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-y1)-
pyridine

3-[4-Methyl-5-({[2-(3-methylphenyl)-2H-tetrazol-5-yllmethyl} 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-yl)nicotinonitrile,
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triazol -3-yl)pyridine
2-(3-chl oro-phenyl)-5-[(tri phenyl -

wo 2eophgsphanyl ) - net hyl ] - 2H-t et razol e hydr obr omP@EUS2005/005217
4-(5-{2-[2-(3-chl oro-phenyl)-2Htetrazol -5-yl]-vinyl}-

3-4 j -(e[é I}?léjﬁ;o&)géréfmé%%l Eelzt%%g{,]%y ]%Qlﬂ}gﬁﬁ(qrée qe)g)pylre}zme -2- C'ﬁbomtrﬂe
2-(4+ ‘h qu(Slcrﬂbfo&aher%mmrtét@aéel 5%}'1])&11)}/1}p@yd’razdh-ﬂeyl)mcotmomtrlle
Chl oro 2H-tetrazol - £4c cIo

{1 G ook o aabl-p ety LA A g ik S GRS
8-(1724 3 Ha b AT AL S HLRARS sl f°§h“‘f§1>°i?%7§8n' ol

tetraﬂy((rELl{,ZﬂfItﬁaio'-fo[ﬂm qu@mmh&mgl )-2H-tetrazol - 5- yI ] vinyl }-
AH-[1, 2 tri a

8- (1921 4 GlprophensI{ 2L aeiazo WF%%%H%E oGP 578 | m
3-yl
eS| L2 BRldiob Bppdaldinen o - o L ol -3
3- (Zﬂﬂlgﬁohﬁ-nidmwyr)dlﬁAQﬁ) gn{dt-[{i%@mﬂ;(wp?e@lz} -Ideteazol-a-yllethyl}-
ne H
5,6, SRR Do TA S PRI Y] bononi trite.
8- {15¥(dy3 m%rdopﬁeéylpaﬁtteemmeﬂ}étﬁylmmw&m*ydmaumxyn}az al8-

I?th }et’hyl (3- et hyl phenyl )-2H-tetrazol e
tetraﬁydm{l{ﬂélﬂtﬁa@ﬂ@[@kﬂ @]rpmpmedm) 2H-tetrazol -5-yl Jethyl }pip

s- (15 G Raroplob B TER kS bR e oy 3RIEE -
tetraﬁ?&t‘o[f Q'é‘lﬁnazolo[cé:lhb’l ?)]rpgrnﬁndmel:

3- (Se&[gi@&w 9x>)pyrlétsﬁlﬁl9$ﬁ %'Elthém[l 2 4]tr1azolo|[4 3 a>fp>]r1m1 }t?(Sﬁ)
yl]n}’?ﬂiyll})l%% &%a%]%gglﬁ%gg%{g?%gméet razol -5-yl ] ethyl }-4-(3-

3- (28Métho5< tdﬁMt}dphe{ﬂ5{I2)(3%ﬂdpélﬂ)d}@H—‘@ttnglét—ﬂjﬂ@@%@ 678

| uoro

tetrqhé@%h?d‘ﬂ@{alzo@ 44%‘911%3’8%?118[:’4 3-a] pyri m di ne,

3-(5 ngti '56)%2/ i %ﬁ’icﬁﬂ Qgﬂ% o )7~ &l di8} 1,23 Rhiakolo4] B PyHinidn S45H)-
yl]ethet y-aHyteraddl-22y Yetzangizidd, o[ 4, 3- a] pyri mi di ne,
3-(5-{[3-(2-Methoxypyridin-4-y1)-5,6,7,8-tetrahydro-9H-[1 ,2,4]triazolo[4,3-
a][1,3]diazepin-9-yl]methyl}-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)-yl]methyl}-2 H-tetrazol-2-yl)benzonitrile,

(R) 3-(5-{1-[3-(2-Methoxypyridin-4-yl)-6,7-dihydro[1 ,2,4]triazolo[4,3-a]pyrimidin-8(SH)-
yl]ethyl}-2H-tetrazol-2-yl)benzonitrile,

(S) 3-(5-{1-[3-(2-Methoxypyridin-4-y1)-6,7-dihydro[ ,2,4]triazolo[4,3-a]pyrimidin-8(5H)-
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,

(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 -yD)nicotinonitrile,
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3-(2-Cnhl or o- 6- met hoxypyridi n-4-yl)-8-{1-[2-(3-chl oroph
enyl)-2Htetrazol -5-yl ] ethyl }-
WG 20588856 et r ahydro[ |, 2,4]triazol o 4, 3-a] pyri nPCi/N82005/005217

8-{1-[2-(3-Chl orophenyl)-2Htetrazol -5-yl]ethyl}-3-(2-

(S) 6?@: {‘ﬁ‘%@y @Hg nh%li{lb b%]ifefr%%d&%éyllaﬂ&ﬁi&et zin-l-gl)nicotinonitrile

R) 32$4§1 E 1)%{;( -B- @glcﬁbpl{éﬁ?l)édH-teZﬂalzéle.‘I-yHé'thyl}ﬁlpyfa}ztml-ij/)lp}/raam(:z—

ypyridin
carberdtrilghydr o[ | , 2, 4] triazol o[ 4, 3-a] pyri mi di ne,

(S) 33§4(f)l Ei-é' éﬁ{ %@K n?lé@ﬁ fe %%yl hthfl FipSiaBhd -9)byrézihbior
carbydilritet hyl } - 2H-tet razol - 2-yl ) benzonitril e,
4 (53{[(%)251[2@3% A dl}l}ﬂ@;%@-t?gr%zol &L} 2mb 25 2 90RN AL ¥ 1 2 dizol-3-

1 hydro[ |, 24]tr|azolo[43 a] pyri m di ne,
Y)péﬁ%lké [ 3- (2- Met hoxypyridm 4-yl)-6, 7-di hydro[ |, 2, 4] tr

2- (3+(Hﬂoﬂoeﬂh¢n$l—)ﬁﬂ-{(§ir)+ln{5d(1355 difispfo-phenyl)- ~4-methyl- 4H [1,2 ,4]tr1az]ol 3-
Yy trazol 2-yl)benzonitrile,
YIOX %@yﬁ %I}I'(té ehoxypyrl din-4-yl)-5,6,7,8-tetrahydro-9
3-(5- {]h{) igégy@}ﬁéﬁhﬂ{eﬁyﬁ OH-tetrazol-5-yl]-ethoxy}-4-methyl-4H-[1,2 4]triazol-3-
Dok i azepin-9-yl]nmethyl }-2/i-tetrazol - 2-yl ) benzoni
Y- 1aQe,

4 (5-{3,[@ g{s[@gﬁ?ztpg 8:15‘5 DOXYAY. 'p‘i‘ééﬁygﬁ-ﬂrhéth%-lﬂdﬂ DY Gi9dd1-32

yr|m
yl)p}naﬁh& nmet hyl }- 2H-tetrazol - 2 yl) benzom trile, (R

3-(2-Me h
4y (RO b8 CH Gty a ety ettioxy 4B 21 2 4Hdazol--
yl)xéj hyI} 2Htetrazol - 2-yl)benzonitrile, (S

- [ 3- (2- Met hoxypyri di n-4-yl) -6, 7-di hydro[l, 2, 4] t

| o[ 4, 3- di
23 th?z ohﬁq[lﬁyl)zﬁf’]t E’ﬁ@n 8rphgni% f&br&%ﬁ?‘f% Plesand oy gt hy|
4-{I - [2 (3 chl orophenyl) 2Htetrazol - 5- yI]ethyI}p| per a
21§ [?ﬁ%clzf PRVl Sy tiogmigesalt oy e,
ZI ne - car boxyl ate, (R Et hyI
Emlqu}nppxgé pg%eggéq%lgpmw Er%o?erg lf)E:pZH : eés oa}ztonmﬁaki ]S% tp for use
in pﬂﬁl‘lacél?ncgpc C%Ftﬂ)n% Will e ?Hﬂﬁ%%ﬁcaﬁ{ﬁa&&b{exﬂ@éaﬁ@ Bkt behsalts

rerazi car boxyl
mayObd dbeful 11{1 ﬂme(p%edﬂdtlonoﬁﬁ&mphmomdst@tfomldhw yl Jethyl }pip

i ni cot i no itr
& sl Rhapbe el e aRGR 5 OERE campawl L 5 el
exajglb%z b}? Fél?}éhziﬁfoﬁ%m& %Péﬁa’iﬂﬂl@an {nB}ganic or organic acid. In addltlon a
4 I oro 2Htetrazol -5-yl ] et hyl}
suitalrle pharniacgutjcplly agdep Ba.sai/;@,f thergomnouads of the 1nvent10n 18 an arl)kah

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 (18™ 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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(S _
3-(4-{1-[2-(3-Chl orophenyl )-2Htetrazol -5-yl]ethyl }pip
w@e@zi080356 yl ) pyrazi ne-2- carbonitrile, PCT/US2005/005217
4- (5- {(S)-I-[2 (3-Chl oro- phenyl) 2H-tetrazo| 5- yI] eth

Thé’% té?]rpﬁ%%}’e% ates la)nyén§](a )ta orP%rlc( %)rrés of ﬁ%’ ﬁgmo%@ﬁf fprmula L.

Thé inventio alécb-ke[ldtesthlhhy lah@aDksol¥ate and hydrate forms of compounds of

ethyl}-2Htetrazol e,
foré*“?asﬂ(R)-l)/-%z (3- Chl oro- phenyl )-2H-tetrazol -5-yl ] -eth
oxy}-4-methyl -4H-[1,2,4]triazol -3- yl)-pyridine,
4-(5-{2-[5-(3-Cnl orophenyl ) - _
Pharmateusizal comapdsitipmopy| } - 4- net hyl -4/ f-1, 2, 4-tri azol - 3-

yl) pyri di ne,
4-(5-{(i?)-1-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl] - et

Al 18 oieidpil otithd Qerfélﬂvf h&fﬂh rris Brovidod' Ifh aceutical
) iSﬁhchloor o%heny 11 - met h Zephlgﬁ (?w g[a- %eu{ma
conzmsglonawglprlslng as actlve 1ngred1ent a therapeutically effectlve amount of the

codp bk P AR AL L el s LY O, o

or mor! phdﬁnmhﬁcamgrae&pvibw ARy résislp%tsfﬁ{dmhﬁerﬁ-earﬁ@ﬂ ts
for use in pharmaceutical conpositions wil
phar maceut i caI A accept abl e salts, but ot her saI ts may

THEGSEIu iy 508 PERIA0E B EARIUA B R e v

plllosiyrum @ogdep tgwmdkf m‘fcap:hﬂe ifoveanéieral in‘fe.ctlf)ﬁ) (in€XaiAR! iftra®Rous,
id-addition salt, for exanple an_inorganic_ or

S“‘-"SW@%??“E Inrsmusch i RTaEHar & IORbRca ﬁﬁelerﬁahém guapéngion or
emlﬂ‘s?l%ﬁ,pfb@wp?caﬁ é’(!hﬁm@éctrahﬂﬁ e %Oﬁq)%‘(?lgﬁnéﬁft a#r ?%1 dr%}‘%ﬁﬁ tr réc'cltal

an al kali netal salt, Ine €
adrraneaamon/@grasamupp@amr;c base. O her phannaceuti caI ly

In g%agrgg%lg %eﬁzc%pip%sglgps g{%&ﬁ%%&&%&%%&gé{ﬁg 1oth er?lgnnse? luglgg one or
moﬂEhJ@hV@ﬁl@tﬁll eka#piched, Qﬁﬁﬁfacédtﬁ:tahac%%t%l@ 'Elﬂué{ﬁg’g ﬁt&hﬂ 1.
Co.) 1990. Sone corrpounds of formula ave chira

centres and/ or georretrl c |sorrer| c centres (E— and Z-

Suiﬂaﬁﬁ'&iﬁ? hose@ r(])g tﬂe con’? 0L %ﬁ (;‘)ef flé i ﬁlg a‘ ea?ntler}t %? a mammal,

on enconpas
inclddiag trennheadé Hgprexintateln d.0de6 760 frig¢kg SEATR, hTB?pérBt\é@ E&Ihﬁfi’stratlon

so relates to any and all tautoneric Torns of
and g%&u(m:}sto §§0 g(édy[welght at parenteral admlmstratlon

The typical daily dose of the active ingredients varies within a wide range and will depend
on various factors such as the relevant indication, severity of the illness being treated, the
route of administration, the age, weight and sex of the patient and the particular compound

being used, and may be determined by a physician.
Medical use

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 also relates to any and all sol vate and
hydrate fornms of conpounds of fornula 1.

wehb@sosiseut i cal conposition According to one aBEEUS200$/005217
the present invention there is provided a

e (i
oo B eSS e MR R LRt 30 PR Bt Brory pgectof
m@oRp cumedmodald, dichadigg manor salts, sol vates or sol vat ed
Thsg%ﬁﬁ%ggpregf, In association with one or nor e

D Q¥R tECRoBEEREngInEIuR I ue h!ghhe&)mrpﬁsedmsthanmtmi
and ﬁb@?hex‘éﬁﬁ&b@ﬁs sydiaf egﬁrﬂ? Ofel LM ? ya%fu it IskxBe gcli ﬂjgt the

suitable for o mnistra exa
compmllnés of qbua |1mvensgr[ ap  wablosutted forghatredttment oﬂﬁGﬁﬂiﬁmeﬂﬂfed

o T Bl 6 R R AR,

gastrﬁi&lt&tlﬁﬂ)dlﬁﬁd@s @he Ehtloﬁlcsﬂd%(:h@ ?.)altf’éﬁ%lﬁ@l%' on or
emul si on, for toplca adm nistration e.g. as an

oi ntment, patch or creamor for rectal adm ni stration

T 8, ABUROEDL ol of BB L S5 e, e

ﬂwm@yng one or nore conventional excipients,
pharmaceuti cal acceptable diluents and/or inert
carriers. Suitable daily doses of the corrpounds of

TR sl B Oyl LR 8 5,

treapneend 0 in GldRS mistiated disordarsd about 0. 001 to 250 ng/ kg
bodywei ght at parenteral adm nistration. The typi cal
daily dose of the active ingredients varies vvithi n a

ThehetitibA REIBte AR MM dundERERIN AR 1%L l&e@é‘lhﬁ{ gre & 615 ?{b

the rel evant indication, severity o
treatpea p6 4\ lzhehmerfsodiseasofenild demiestia, A IDGRind dvd RgRntineR gkihson’s

d of . t;h at.i enl nd.t he i cul ar conpound
dise a‘%%ée lﬁﬁfﬁ g Huntingli; g:%BSPaa‘ntﬂﬁ%P’&PélﬁPS%
schlk@ﬂirerﬁh dd:’p&silbn hﬁﬁleﬁe abutk aHxietyl BAkihdIRR16S ‘aié'a s such as

accor di ng to the pr esent 1 nvention, or sa Va es
retingpatins, digkaicaaiinapatiies; glaficoray, mhdltwryalemoghthde@;smdemfsuch as

bot
tonff, Ao P BBEC Nekahmtes WBR AR neti i R et
neunatgmp telatsceidepdidetnye Feapile iX) et Qﬁelﬁﬁﬁe%dh@féheﬁhlz‘épﬁl%ma and
in the treatment of conditions associ ated w t

%?%FB - activation of m@uR5 and for inhibiting
Ty
treatinent of pain yelaéd eomigdine, inflammatory pain, neuropathic pain disorders such
as diabetic neuropathies, arthritis and rheumatoid diseases, low back pain, post-operative
pain and pain associated with 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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m3 uR5 in mammel s, including man. The ni d uR G oup |
receptor including md uR5 are highly expressed in the
w@enwsnsidsand peri pheral nervous system and i n BCTE82005/005217
tissues. Thus, it is expected that the conpounds ?f
bR | [ r £he treatnent .0
On%r%&l? Bgl me}jibg?lg gﬁ‘?ﬁnﬁglﬁ ; elfﬁtgé {soﬁtgﬁ Lgesogaac(fﬁnépoélﬁa aC¢Rrdine o formula I
in the treativegi obgastmbhtestiialndisirddrs, dijsoL ders, ; t _
stroj nt.estjnal disorders, and chronic and acute pain
AngEt SRS A Rbichrelriesdy dis ¥ abe mompausd atcording t
forfn@la kGt the AtneRELAESE NAEEEARSTH P8 Eme fi@{i?i‘ﬁ%ﬁ of 'E}a{lé?eer{t Tver
The i nvention relates to conpounds o or mul a as
esopbggeabwphinsiarireloedtisme, fof the treatmdmt of GERIIEDE the prevention of reflux,
- iated disorders he inventiop relates to
for B s RAL TER By ottt o tinthy R Bl patment of
lungsliscase Antldei the Manaferiit e tAIREC ® Hiipease senile
dementia, Al DS-induced denentia, Parkinson's disease,
A I3epeshPEthe drvantipn écthe pessofa compauind gtemding @ forena I for the
' el i; ' hreni a, depression, . .
el e AR R RGP L EARAER B sy FBRT B Dbed egstointestnal
diserderts, sush nefiimetipadl kiyssepsidi(BDRIY & ah6thbN@padtiirese invention is the use
gl aucoma, auditory neuropathic di sorders such as
Ofat?‘%ﬁrmoﬁlﬁaﬁc‘tﬂ’igﬁﬁtt%ﬁ} } o8 theemarndanters & lainesglicament for the
- i Wl [ ' RRal al gi.a,,.
B e DB AL hraEdrP T, sl leliPacon
predamninpafdBSodiartheh predphirant BB Sochleviing bSyelmovEmenk Redominant
i nvention relates to conpounds of formula | as defined
1B herei nbefore, for use in treatnment of pain related to
A filiigh abpeet of tE LRARABSEIMhP @b aNSHIHRAAY B rdRl B formula I for th
dﬁgﬁrdg?sosuch as digbetig nguroﬁgtﬁ?es,rar%?hlqﬁmgaanar ©

manaqligob P anasticsent for thottedbmeht qraireventios bf olgsitptnd ebesity related
ndi ti,on

conlﬁﬁi'é)ﬁ% %IQ g&gﬂ}'rs] grle%%?é) %éﬁ%ﬁi%é)%%? h\’/ Wﬁ%{l gg?xce§51ve tsood intake and
the resulsihg vaédigrandriogiplicttond Askopatdd thdiB®ithnventi on rel ates
t.o compounds of fornula | as defined hereinbefore, for
Thejayentign Pﬁ@é’?@fﬁﬁ?s ppetpd @R@?atméaﬁoiimﬁw-mdmlmdodlmdbrs and any
isd) | ] a rdi gvascul ar. .
disch R TR0, 4 b BRier AR T o o AR DB RGP, et
complises admitisteringeo tfe mtienmpeiffedivf arheuref @ cbmpsuleds B68fula I, as

hereinbefore defined.

The dose required for the therapeutic or preventive treatment of a particular disorder
will necessarily be varied depending on the host treated, the route of administration

and the severity of the illness being treated.

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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herei nbefore, in the manufacture of a nmedi canent for
the treatnent of M@ uR Group | receptor-nedi at ed
waele@sngisse and any di sorder |isted above. One ePDUB20051005217
of the invention relates to the use of a conmpound
according to fornula | in the treatnent of
gastroi ntestinal disorders. Another enbodi nent of the
Thei tane fiflis@dergludbsstdied dAervise nthnfab0smditig AQTNedidWsociated
to f%rnula |, for the manufacture of a medi canent for
th MetabAKPRIF el reCeRIPS REAHITY ower esophageal sphi nct er
rel axations, for the treatnment of GERD, for the
prevention of refl ux, for the treatnment regurgitation,
Non-rMadicelmseof asthma, treatnment of laryngitis,
treatnment of lung di sease and for the managenent of
failure to thrive. A further aspect of the invention

In aligitioh € R 3¢ 11@th€ﬁ[§'9l&i%ﬁﬂe<ﬁ€&@ rflk BSmb SRl dhudla f g!ilts solvates
t he manufacture of a nmedi canent for the treatnen

or spivated seltohersdf, rraals wiedll ag pbamuicalogical toals id |t]$a)aled/ek@ment and

sty OB AT L VARG T et SR tondrtis of
inhibef m(}luRQélateUGacﬁWthfrﬂﬁbdtﬁt%r}Ofimﬂxa[E%@bH a4TedHs, dfog§ rhiists,
treatnent or prevention of irritable bowel syndrone

monkepsyats and RiGes axpAt ey thaseaseh fir agwitherapeuticBagents. ar r hea
predom nant | BS or alternating bowel novenent
predom nant IBS. A further aspect of the invention is
Methlods ufBreplarati@ponpound according to fornula | for the
manuf acture of a nedi canent for the treatnent or

Ano@l'ie‘%‘é@;ggct QF‘thQ?réggﬁsiﬁ\ge)hn@ﬁ% cgg é)?c(yjcegs%g g(gﬁ?ﬁl%?{gx%cltogﬁ;&g?ds of

as well as treating eatl ers
fornmda éscslsafls fcloales mmtmlts iereofSPilotésags fob el frypaaaibn of the
nplications associated therewith. The invention al so
COH’@PBWSG% cPragnhiyerion are deserited berewa URS- nedi at ed

d rd i sted abav atj ent
TheIHRUARE oing s RRROY HEfuch pTo SR ot frbe Trsfrtiitd BRh where
D O T e RPN, 200 Rl ch Y i ved from,
the heioum ezhctafitsend asternesiiates inch hannet tet bviille‘e bapdily anddrstood by one

preventive treatnent of a particular disqorder wll
skillgd o the a7t Afpregeic nthesis deprsationpl orocefiaren By usingsuele protecting

o5 5045 PO BRSO LIS BNt ek e
“Pro%évi?ﬁ/b Gr6@si 0 Orgihe SYAMBis"t MeWatyeenaP & M. P&k "Wiley-Interscience,
Neml Sr}gllrku ((jle9s99). It is also to be understood that a transformation of a group or
substituent into another group or substituent by chemical manipulation can be conducted
on any intermediate or final product on the synthetic path toward the final product, in
which the possible type of transformation is limited only by inherent incompatibility of
other functionalities carried by the molecule at that stage to the conditions or reagents
employed in the transformation. Such inherent incompatibilities, and ways to circumvent
them by carrying out 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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prevention or prophylaxis, unless there are specific

indications to the contrary. The terns "therapeutic"
w@eehs/08136¢ apeut i cal | y" shoul d be construed accpe™dUshy005217

In this specification, unless stated otherw se, the

term "antagoni st” and "inhibitor"” shall nean a
transonpeatiods seakelaplifay RERABTes BAT B4skripfiot AR ShMable

bl ocks, the transduction pathway |eading to the '
trapsformasionbire@ivea in ESpwinmbensive Qeganiajbradsiehraticersm A Guide to

rn B o 2R B S Rl iTear et b References
anddddb3PRIR oF BHEP Eﬁfabﬁ%éc\ﬂohﬁ are%%@ér%%% £k AR E of ? anic
addition to their use In therapeutic nedicine, e

cheoustyg fodkscantpld, GAdwdied Orgalié SherdBlryatMarch 418 @HVRicERlaw Hill

g% s“qsher eof, are also useful as pharmacol ogi cal
(197 oh1s “OrgapkeSyareheais opreith, Mefarast HAH 412843 aTedmiaies ifor purification

AVg . ' ' t. tens for, the.eval yation_ o
of S A8 P R B L e et s S B S
chrbbREAHRY Yn @BIURE 6 rotGhg RS %éyst?ﬁgtﬁizon,r &&9@1‘1#0? and liquid-liquid
nonkeys, rats and mice, as part” of the Searc or ngw

or sphdtligpalwitastioy eiich wilkbdweddilyofinderstqal at ihe pndgIiIlIBE in the art,
i nvention provides processes for

t of .t . t
T o gt SUEBGRE SR g AR 48 I TGRS BPEEpL whimeakBacd
3 | 20 f t h o
R —

oth@mésedpscificdadeMperaivie bdieon 96 asd 24 e, f ol | owi ng
description of such processes it is to be understood

Thertap ;‘reflyst shadlppeanp nilasseqtherwiiseadtdted, pn oiferchtaiy @ramisyed solvent
.W |] be added tog, and.subsequent|y renoved from the
using g epEratis af or b v e Yol

HE et Ift ing pRIRY; oframed solyertanner t hat
Wi Il be readily understood by one skilled in the art
of organic synthesis. Conventional procedures for
usi ng such protecting groups as well as exanpl es of

Methoids abPeepairatien bf CgmPpoans ofFergagr i bed, for exanpl e,
in "Protective Goups in Organic Synthesis", T.W
Geen, PP.GM Wits, WIley-Interscience, New York,
(1999). It is also to be understood that a

Thetmoadghitingayntbeticofatlas givaulpelow, adlsdful foe firte beepardibh of

. groyp or supstituent by chem cal nanipulation can be
inteRFAIIER Wl RFORAPUTGR of BaTIa Ober sthmiaE M sedrin v

pre R G b o Pa Bty bl Spgn

prepaPdteVi fethods abRaibedid the YitehtuRt her functionalities
carried by the nolecule at that stage to the

conditions or reagents

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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enpl oyed in the transformati on. Such i nherent
i nconpatibilities, and ways to circunvent them by

W@ 200580366 out appropriate transformations and BYnUR®DH/@5217
steps in a suitable order, will be readily understood
to the one skill in the art of organic synthesis.
Exanpl es of é_{?'gan%\f_% mations are given below, and it is
to be under g’ qmt the describéd transformations
are not limted'only to theégeNegi¥9roups or
substituent sTToF “whi ch thetrdpsfdrrdtions are
exempld fi ed. Riferences and descyi ptions @9 GhepOH.
suitfbl e transforpati ons are given in "Conpre ive
Or gaini ¢ Transf%iﬁgi]ons - A @ide tog Functionﬁfﬁi&gkg,
Pr epar at i ong;N< Larock, VHC Puptighers, IncC. ;
(1989). ReferenAces and descgi pNi_ops ot her suitable
reactions are-described in ta{t bHoks of organic
chem stry, for ;exanple, "Advdhced Organic Chenistry",
March, 4th ed. Gaw H Il (1992yjor, "Organic
Synthesis", Smth, MGaw H Il, (1994). Techni ques for
purification of internedi%hemednd final products
i nclude for exanple, straight and reversed phase
chr omat ogr aphy on colum or rotating plate,

. : UL L T , et

Dio LGNSR R T S 08 S Uil i Pty

amik8Efosholadiiniirdgheelbhsowskinletids,ivia tiagotimation Wikiag a nitrite source
definitions of substituents and groups are as in

suclf ax sedivan hitdiees proaniybpistigdn thearresened e asitifable apibsouggerguch as

WRrEIE TR M T T
bet\ﬁ&% W§ 6% éﬁcaﬁgtl%%a%hfg@%_ lteﬁrsﬁlfdb[eeéduﬁi@f iRl 4 eﬁlﬁﬂéyed, such as

ess otherwi se stated, in reference to an enpl oyed
tetraflovebotatelghd\diasotiempelt atusrforrdd may hbéodltectedeyhmediprafion and
oint of nanmed solvent. Methods of Preparatiqn of,
use&n‘ﬁp‘bmgntdﬁam@nmf&f ROTFIGUERS CPRAFHIPRS, P odyhe Agppium salts

h ' bel ful.f t . '
forfid R e e S i o et B Ri PRRL B EFeagent
sucls h&fetrh MehroBerRY dcd 8t 53R tdtratliSroPbRRATAige @ CAEm. Int. Ed. Engl.
conpounds of Fornula | are either comercially

200444, 18aDi960pr can be prepared via nethods described in
the literature. Conmpounds of formula v are prepared
t hrough condensati on between al dehydes of formula ii,

Tetrfggélﬁg ﬁftgﬁ%ﬁ@ﬁ% 3\731%{@111 %‘%@ 359 %leg{rgrg g\%tﬁg%k\jiﬁg Er%'uﬂ, subhbfan olefin,

razines I1ii,

carlfbnly PhiURPISsbl Bydy Bebrogarb@ by i113-dipskdt &pidaddinvwanatdiadontum salt
exanpl e” net hanol’, et hanol, DMF or dial kylethers, at a

ontd empet atlfong! nstravean follavwedlifioelngnation ef the erylalinigiagiddagenerate
sol vent, under

the fetrazole 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]

1
(R)
R, R, m ,NYG
) e O
N+X G N=
NH, @N . w’
H_

vii viil oSs, ix

Ar
\"

Scheme 2
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m crowave irradiation. Simlarly, arylhydrazones of
formula vi nmay be forned fromthe reaction of
wa@eooshgs@zi ne iv, with al dehydes of formnula iPCT/pP92005/005217
Med. Chem 1980, 23, 631- 634; Mnatshefte fuer Chem e
2001, 403-406; J. Med. Chem 2000, 43, 953 - 970; J. Med
Chem 1978, 21, 1254-60]V Schene 1 Di azonium salts of
formula viii are available froma suitably substituted
aryl or heteroaryl am ne of formula vii using well
| .
Teng QR0 EHRRH T mi 1 Rt FRLEGR EIARich & e drfhyirazone of

forrhle vPWRE @R afy1 akide of Erhaitd £, BCd shieBlIseBeftiilthas ethanol or
hydrochl ori ¢ acid or tetrafluoroboric acid in a

pyriduievEnMed (dtenad OWait2ds 1234-60Tt dnyewiles pEfdseulgedmay beoformed

.00 In.the, case ere a less soluble counter .ion X
usingSogigg HFjaivith 4B A AIoORRIE Tl SBETE & WERD TR dHm
prepudid das.tcﬁk'&il{gﬁraggge 8 aliiearfloirljliﬁé: LG e g SG1iRE b5 4@ and

used i n subsequent reactions under non-aqueous
trib®@itdhilineN The 961 whide nthydbephsitersd bé & nitepeR danstin@agdn since

acid sources may be precipitated by the addition of a
cycloadditipn entp éla@bjf%amhs tollowed bafliminasionte eeggaerdtedhe aryl amine

sodi um.t etr.af | uor oborate [ Angew. Chem Int. Ed. Engl.
pre%ﬁ,oﬁ]@?o@é‘?-s@]gé] Tetrazoles of formula ix wherein G

is an el ectron withdraw ng group, suchRascam ol fg{\i s

car bogylyzar aryigr depN=Nay be preparéd b ‘dipol ar

cycl oaddi ti onfN®% a di azoni um@g@ont o an aryl n=N

sul fonyl hydrazone foll owed by e |{rrf“ﬁaiti on of the

arylsulfinic acid to g&nerate the tetrazole riikg, in

protic solvents such as water and'al cohol or nixtures

thereof, in basic aproticggplyents such as pyridine,

or m xtures of these solvents wth protic solvents

used to generate the diazoniumsalt. [J. Med. Chem

2000, 43, 953 - 970] Schene 2Tetrazol es of formy a ix .
Typigaily o6 492 Broupvdpelh &gy oe smpleyed aea Pracersopio g X -X"-Q(R”), moiety

. aryl hydrazone.of farmula.vi wth an.arvyl I.de .

in PR FFORRACT, sl B M sl SR R BRIy, When

G i drdll A1€finit LomMBehdCHEBImAIE 48, detkred ¥o0knhiple AbMI cidtanthedehyde
of fornmula xi may be formed using sodium azide with an

wheae RF isdil athe nlefiim gyalyt canfbef deavad & provideiaotaldehydé of foomnlabaii

. prepared as describhed above froman aryl, a{P H,e f.or
diregti i @NeaPRUNIPRESHFSIDG A IEREeRtSPeh B5e79RF OF Hig. thediol yripg a

dih}%ﬁ%%ﬁat%aﬂregg%n? &Q:%' ag %@ﬁ%n@‘?ett%x[&etf{)ﬂg\%h B§ Qtﬁ)%racflfen[ 91@%%% using

a reagent 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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cycl oaddition onto the hydrazone is foll owed by
elimnation to regenerate the aryl am ne precursor to
wale@zosndsen salt x. x xi Hi vi Schene 3 Typi cabCHPSI805/605217
a group which may be enpl oyed as a precursor to the X
-X -QR)p noiety in conpounds of fornula I, such as
formala ati ¢1d MdporaRadIIKY bf & GghRbra¢taliicirehgdat; Ifoaraabcample O¥igmard
is an aryl olefinic conpound of formula xii, derlv%g
reagefnber RéMgHpinea falomt sichra i ldetyeieeraeeseboRyeqns- 7§ °G 80 °C, and

are t}?}lgg P@% ouF E?tpr}vgglge p?}&laﬁg gg%’fﬁg nBQﬁ?VI de Cﬁa @élarlgﬁly&l%s 8F formula
xiii, %ﬁ%@g‘m{ RYGP R e 4)9 R pRSyel 13 forfesedbitlary!8t Retiady alcohols of

oxylatién eage t 'such as osm um tetroxide
formbiR )l\pldﬁﬁﬁdﬁ&tlcﬁi&?addiﬂ@ﬁfof ah emeaglctaliicngagent. eBigmaty aleaiols of
as lead (1V) ;acetate When a substituted 1
formolarwvc; rvﬁnlewemyld end B elmﬂ Fyealse ﬁ‘éaﬂfaél@cﬁf% gomgopdsff fermula xiv,

f
oy ISR i B BRIl esoinapiy o ey
y &n Heghmgde. of 20 — 80 °C.
o R e B D I e Pty Gt
Ketonf9af fodddla iR hredAdBainédOxy tedtmentsofi cartoxybaaad e}temv@th She

M Hudlicky, ACS Mno a h 186, (199 es of
appropyiate carben phcloprbils s 1gmm9ag§§tsox%ﬂ%£>"g a“i IBE F‘?Tﬁtﬁ‘g}dafd

al ffor effi a Y888 UL an. J.
proifialt IR ety 2Lk ?é‘lsff@&c R e Tt
CthO[Qﬁy@glgﬁ;ggﬂ a solvent such as nethanol, THF or DW

tenperatures between 0 - 80 O0C. Secondary al cohol s

V\,herel n Ris not Hmy also be formed from al dehydes
of fornul a XIII via addi

Qn reactlgﬂs of an
organormt)al c reag nt, exanpl ard\ ents
RAMX, @. st sucheas THE at t e eltlur s
betvveen - OE";t 80 0C, and are typi caIIyNﬁ‘érfor med

between 0 0C anli” roomtenperature. Sinmérly, ketones
of formula xiiixiwherein R3 is flfot H nay re enpl oyed

to form secondary or tertia al cohols of formula xv

by reduction or addition of an organonetal¥ic reagent.
Primary at'rohal s of mula xv, wgerein R3 ar R4 are
H are al sol,a o om co_rr)pounds fonu\hugéoﬁl v,
by reductionof Mcid or ester deriva NJSI

reduci ng agents stich as |ithi um borohydri T n a
suitabl e sol vent guch as THF or DVF at tepperatures in
the range of 20 - 80 OC

Scheme 4

Enantiomerically pure or enriched products, as depicted in scheme 4a (R7 is Me or Et; X°
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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Ketones of formula xiii are obtained by treatnent of
carboxylic acid esters with the appropriate carbon

woemsespké | e, such as Grignard reagents R3IMgX BCDUSTDFIQS217
to standard protocols. [J. Med Chem 1978, 21,

The@i e 9[%3 %y%y%@gz%@]%ﬁg( ﬁ}?@gﬁ@éﬁ%ﬁg %%1 b?%”g lf‘:['hium hydroxide

in rioRanés GAEHE aiad WitePbF By 94 ,3/ Shéd BOBEdPIsAEEBRd 1RSein below, to yield
depi cted in schene 4a is Me or Et; X and X4 as

the BE?QSHélnawomrlﬁﬂﬂsaem)chad er pisealoabel. by ki neti ¢
1reso| ution of racenic o,r scal em ¢ secondary al cohols

Ry @ eﬂzyﬁgcat al yze Iatl O&D or Eagple Ho H
pyer Ns ase\\( Nevoz @ AN X
‘;i oRher ester a )f3or [exarpl & Candi da_/ s \,X‘t)\ﬂ

rugosa UIN Pseudononasf | uor escé’rrsN i n organi c sol vent §=
such as toluene, tert-butyl nethyl ether, tert- bus)aenahtlomer
or DCM at tenperatures fromO to]90 C, usi ng
acetylating reagents such as vinyl acetate, other
substituted al kyl acetates, pent fluorophen)(R1 cetate ., oy
or nitro- or hal ophenyl acetates, which yields Ny S
enriched (i?)-acetate and the enriche ~‘X /x R
(<S)-al cohol . The (i?)-acetatemay be hydrolyzed to t he=N
correspondi ng al cohol by e.g. lithium hydroxide in
m xtures of THF and wat eéﬁ by, any ot her met hods(fgnantiomer
described herein bel ow, P6"§$TE4R the opposite
enantiomerically enriched or pure alcohol.

Alcelsals @ﬁ@ﬁnulanfe'rm@me mmtccbbmtamfémﬂmds ) c@nmmdsbf formula

o A P e B Tl o
fornSdOPr Egéa@%é t4uch 98 P}Bh@nﬁ fok %Qorhﬁnaﬁoﬁvvjljtﬁl A H8ide

are fOI‘ e use o1 rea suc

soutce smﬂwrsybdahasmbrcnﬁosmcmﬁﬂiﬁb bﬁNl-aﬂomﬁdauﬁtmktw bEl&lteERAIVER by
such as i odi ne, N-bronpsuccini m de or

treatwﬁ méthde brogaphasthine orthignyleahieridey dihg alnphol matemémcompounds

ot R B R & s s
by e‘iﬂlﬂéﬁﬁ g fo‘iénhf%%\ﬁlfBQyIQfaﬁH@& dffoR #/'l‘%ﬂh?&rl ony?bﬁéf&g ofa

tosyl y enpl oyi ng the appropriate”su
nonﬂmc]soqblﬁhm biseao by the comredpoadipp eﬁlédmaﬁesofC}ﬁorldes 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 3
(R N R* R TR
GR T G
\
N=N \N-;N
XV Xvi

Scheme 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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non- nucl eophilic base to obtain the correspondi ng
sul fonates. Chlorides or sulfonates can be converted

W 200540803601 r espondi ng brom des or iodides by tPEHRUS®NS005217
with brom de salts, for exanple LiBr, or iodide salts,
such as Lil. * XV XVI Schene 5 Ami ne internediates of

amih@NRHRE, Mhi prdyndeefhanlimsdy ﬁﬁldﬁ@d@@ﬁ@@gﬂﬂdm&fasfwmmlcm or
xvi_ wherein LG re resents a | eaving group,

NaRjilEHhae é’nﬁaﬁ*ﬁﬂabk 39 eat sushwib Ag1Fg nmlpnub®m]g2-ahqjﬂmmathyne

am ne, or sourc f annDnla when R3 is H, or may
be forne resp di ng carbonyl conpounds
of fornula Mla redfctive nation using anam ne,
NH R3, in the pre&e%ce of a suitgply mild redﬁqyng
agent such as NaBH3CN or NaBH(Cﬁc)? a N | b

sol vent such as THF, nethanol or oetlhane.
Xiii Scheme 6 Cbnpoun s of fornula XXI i %o ta i ng

t he dlhydRh[ ltriazol e- |one ring,qay be
prepared by é;ﬁgﬁoyla ion of a

4- al kyl t hi oserr car zide of fornmula xix, using any
sui tabl e acylatlng agent of fornmula xviii in a

sui tabl e sol ventyi for exanple pyridi ne DM, DCM THF,
or acetonitrile at a tenperature from- 20 to 100 C. A
pre-fornmed acyl ati ng agen$°1§m§3r§ as an acid halide may
be enpl oyed, or an acid nmay be activated in situ by
the treatnment with standard activating reagents such
as DCC, DIC, EDA or HBTU, with or wthout the
presence of co-reagents such as HOBt or DMAP.
Conﬁlwtm <i>fiﬁ)1‘mtllalxlxﬁi emya:ihirxg thendibydrefli, 28 Hrixzolé-3ithiohe king wet) be
| ka) | rin sure either spontaneously under
PTeP@ tite Noar?éfl 10% é 4a44¥7ylﬁllq>%9mlcaébazaﬂﬁ offarmylg xat, using any

i ARG AN 1) FAIPE AR B abfne o

DCMII THFO6r abeton@tile £Q- té@b&ﬁﬂl&@fréﬂcﬂoa@ 10 oga '?@preTﬂdFmed acylating
NECH Et OH or DMF. The acyclic internmedi ate of fornula

agent gigh ascan agldslnlide niayr reexingyead; emdmenid nmafy beracteated in situ by the

de 8f formula xx with a swtable i sot hioc anate
a1 headd ol T Eatpaelioace o8 ke DIE oF DL U, with o
withtghtgﬁlQ gﬁegéeﬂcgfowfga ts%%&ﬁ %%{9?% Br ﬁtMAﬁn?Sfrﬁglt ST thd 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
isothiocyanate 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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Schene 7 Conpounds of fornula xxiii may be converted
to conpounds of forrmula xxv by initial alkylation of
wao b@smsi3phur atomto formintermnmedi ates of forPai/ES2005/605217
using primary al kyl halides such as Mel and Etl (al kyl
Is Me and Et respectively) in MeOH EtOH THF, acetone
or the |ike at oz to 100 C, followed by oxidation of
I nt er nedi ages XXipv §Sihg for exanple KMhO4 in nixtures
of water zi[j\g acetixix acid, or MCPBAin DCM at - 20 to
120 C, as”byrusing any ot her suitable oxidant. xxiii
XXi v xXv Sghenme 8 3- Ami no[ 1,2, 4]triazol e conppounds of
formul a xxix, wherein the\Rx:angiRx groups Rve R

equi valent to R2 and R3 in conpou of f;Qr;giy I
wherein Qis a nonocyclic triazol Hring Org N
together forma ring |eading tohléorrpounds of flbrnula I
wherein thegQ gr q_\L;IQNé'sS a Qicyclic system cont ?(.)i(iﬁ]i ng a
fused trrzx'u\a?m\o ring, may /e obt&lined by treating

i sot hi our gas™~ef fofful a xxvi with either an acyl
hydrazi de of fornmula xxvii or in a stepw se manner by
treatment Wth hydrazine followed by an acyl ating
agent of fornula xviii. Thgepatermedi ates of formula
xxviii may forma triazole ring by heating at 50 to
200 Cin a suitable solvent such as pyridine or DWVF.
Due to the possibility for cyclization of

bot hNHRXgr oups i n conpounds of formula xxviii, this
reacti on. works hest en s trical thipdrea I . ae
Compouads of Tavrla ximay B SOFHFQ Ber et Ry maRoty tyaiial
alky!agl%n%%t}%rs% Hoh A% rrh GEBIh &R tes SVTBANMA KRN dﬁﬁﬁlary alkyl
ioureas are used, the isoners may be separated by
haligd3/sQPRbORleBRkt Et] palkylfis 044 arahEt respettivelypinMeQM| EGsehidl,
9 The reaction ofisothioureas of fornula xxvi, I

acetoi efthe hise &JcaO!(tyHO@f"@g follezied by osidetion pf 'gﬁr,neﬁ}@itelé?y.iv using for
exaigFie R RO PP BSPREO RN R R BURIEL: Ay BACE} P3¢ Fto 120
oC, %‘?"I’(}ygﬁﬁga‘ﬁ?ﬁﬁe%ﬂgﬁé iodidags. met hanol, ethanol, 2-

pano or the Itke_at t erat ures between -g20
18?)\NC._< n the t\/\o-steprNg:?gg, W@\N_<
\ — }N alkyl-_ /Q\\

N

Ikyl N
N alkyl ~
S%N/ S 2 \\ 7
H O 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 group is a
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 in a

suitable solvent such as pyridine or DMF. Due to the possibility for cyclization of both
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the acylation nmay be carried out in suitable sol vent

such as THF, pyridine or DMF at -20 to 100 OC As
walemsosdsedl above, the | eaving group LG in acylBET/mg005/005217

agent xviii may include chloro or any other suitable

| eavi ng group such as that generated by in situ

NHRgaoupsrih c@mpbﬁlﬁlschﬁrﬁﬁlﬂ)@ﬂﬁ}iﬁﬂhﬁ(}ia&ti\%t%rlﬁ BREANEN symmetrical

~activating reagents. Isothioureas offornmula xxvi nay
thiqyeeasiranseddo byoi§aghixyire of tsnmefs thitenayooacas phen tedR* groups are not
. Lhiougeas with ap, | halide, for example Mel or
ideaf RS iimatic el blyutie ws e isseronmsy be expararedby
chrEeMo@faphendrifitgria), temperatures between - 100to 100 C.
Carbon-substitutedgtriazoles of formula xxxiii may be
prepared in agym ljar manner by enployi ng an am de of
fornul a xxx. The'ndnmide group nay be activated using
reaggnt zsuch as POgad or MeRBF4 Rio generate cgﬁqpu S
of fermyla xxxi—suchas chl ordithi d es—(_L~5=(;\lx% oy \
met hoXyi ni dat es (LG=Owe) . R'Sj milkar NHo i sot hi ou @aé§
f or mulSa,xxvi above, conpounds ot formul a xxxi

. y .
reachyiwi t h an—aey+ hydrazi de orxviiydrazi ne fol | owetfXby
an acyl ati ngnagent to nerate internediate xxxii,

whi ch may be cl osedo the triazol e spontaneously or
by heating. Fused [I|,21d]triazoles wherein the Rx and
Rx' groups togetherf8tfma 5-7 nmenbered ring may b e

obt ai ned by enploying a syigapl € cyclic |actaminstead
of an acyclic am de. Such [actamim dates are

Theavadtioalsif ésoithiomethef formualn xesih andhivy thaSatys (Y example S-Me or S-
treatment with Me3OBF 4 or dinethylsulfate.

ED) meiely pris 3s plving. areip ynen tiegtpent yyjth hyirazing® asyl hydrazide

. 1 XX XXXE XXXi.h. XxXiii Schenme. 10
ol HERC A B, ikt i B sl e B icime P rbanaltianoL, 2
proff@BR AHES: Bt 1ike bifdhMeraiitbybdive&EIM ! 130 of 1t g @-ﬁg&? process
nmoi ety using a suitable reducing agent such as ne ’
the agydatisin, maynbacaried aiglie ssidblestlvent sichas THIgyeidinetor®MF at -20 to

t.enper at ur.e tween 50 to 100 OC, and are typically
100G DA obe oS The CBRBERICS 51 Syt maieaener e include

j I Ly, by t t t
ohlRy B hAPbifed A BTbE QR WS Luch ob Tk BN 1 Y, L CBLIE RN of e
corrSgpohdidigeackOlite Blandi@ Betdating tibedts. BoliHREAAMbBnula xxvi may be
bet ween roomtenperature to 100 OC, and are typi caf(f{y

obtagngdrhye¥taliylatien of theGOrasremdingtbiouseat ovitheni aikyl halide doresample
| dehyde. Th |t ] | cohol s of
Ml S A Pt S0P L BT o T o

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 POCI; or Me3OBF, 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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al dehydes or ketones of fornmula xxxvi using oxidation
procedures well known to the one skilled in the art,

WG owh/0885¢ he enpl oyment OF MO as oxi dant, or bRCTBUE2005/005217
oxi dation. Alternatively, conmpounds of formula xxxvii
mherein | eavi ng group such as a halide nmay be prepared

form! 5”7‘1&?}%&?&‘@ Ay HRIIPHRPB M ASyide 2Ghitkid cadlRviecth@rinstead
coho Pl a xv. Xxi1i XXX] Vo XXXV I I Schene
of arilzicyEbicammides Sofh taotamo imidstes hfecvaildtie fromw’@ﬁmcnrre}nosdlng lactams

d of | i bi
o R e R S 9
atom i n erin I S
5 RSB g G g Lm0 e T

pi perazi nes which contain the not ety may be
connﬁfcuélly avallaw1eRbr MayR %bared usin R'
hddﬁﬂk own_to Q skilled_in t re. Suchﬁ\“7

ds that ar® ndt avail abl e coﬁﬁEJC|aFI§ peR'
prepar8d from am no é& ds via inte ates suchN-as
di ket opi perazi nes, which may be reduced to am nes such
as pi pex azines. In weftain react¥dis known to oMl
skilled in the art, protg élon f the bis amne of Q
is not required and the PFEER no conmpound may be
used directly, for exanple in the displacenent of the
| eavi ng group in compounds of fornmula xvi. In such
cases, or in cases when the protecting group is

reaned the free am ne may be used to introduce the
Conﬁ’ﬁ)uadm@ﬁ ﬁotruelmmlnmmlvp@qwe@to PRURPRANGS % SaFmiufa XY, B

| |
NEENTL e TR
sultagr{#%lv shdfsy etfifrlof %tcﬂeﬁl bﬁﬁﬁe BEtWRBA B0 rtd) #6$°C, and are typ1cally

orof ormat es, car banoyl chl ori des, sul fonyl
carrfell Rt bdE5S°C. | Goayeuirls @f formsiti hixvcyamedilebledan chmpbirkis of

Conmpounds of formula xxxviii may al so ained fr.o
formda bmwbydmacbwﬂ drethom aldabide.fosexamnle fq*faiafcg il i Suitable

B B2k 2T K PR RO AR o
typically carried out at 37 °C when aqueous formalin is used as the source of
formaldehyde. The resulting alcohols of formula xxxv may be oxidized 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 xxxvil wherein leaving group such as a halide may

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

XV. 2 ,
R\N—<R
OYQ \N
N Ve
N
2 2 2 T R3
R\ \/R SN R\N \/R XXXV
N
|\ \ — HO \
S% N NS /N w/& /N ) 2
H 3 N R\ R
R
. — N \<
XXiii XXXV XXXV LGw/(\N’N
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Wien Qin formula | is a cyclic diam ne such as
pi perazine and R3 is aryl or heteroaryl, the required
woemsesEké | i c reagents (WEH or protecting gr oupdT/Is00Hens217
prepared by coupling to an aryl halide with the cyclic
di am ne nucl eophile, as shown in Schenme 12a. \Wen the
aryl group contains an agifest1ing group such as the
presence of an adjacent N such as in 2- 3pyridine
(X=N, other=CR), 2-pyrimdine (X=X5=N or X=X3=N) or
2-ryrazine (X=X4= the reaction is. facilitated,an
Exarpaly SECRROUige P! TERHITG T AL AR et mogparyEou
i - | drd ¥R 19 aR! @ehEQEY to X' or X°
e S e U O Lop ARl el GRnect
by ohé' B #€@aGH HeninQ. Bicaminas suchlasWemonespbstitied iperazines or

Aromati c nucl eophi lic displacenent vvi_tgr | ess reacti \()e
pipeysiainey hihl donitadn HheyR raoigtiaaapbe eomrersial i eyptlatp opmay be

prep3ted e GasiRecfddhomio 09 Sl e e e SHREELHE RS ungS ot Btbnot
i iafPy 1 ! n;aniR6 k@deviadntorm&digkes bight
ava@%%gcf&ﬁgﬁérglfg{ .maggﬁee}ﬁ@ al”}iézﬂafré}l'{r]?ea Qring ‘r]rl;ynbe_ e 'as
diketspiysdraziteds pethich amydenpduned so afirfes snell & pipdrazioemtlaicaitaig
a primary amne noiety via any co]p‘gla I, bl e. met.hod. One . d
reac prsknepinie @nopkitled m thi artgpiofssgon 8 eﬁwsla%o jjngt require
mne such as_pi j [ ' '
ond R R B Rm PR b g BN Tor P pRORALE UEploGnit of he
leav%}%é}oéﬁint&ﬁ{poﬁﬁw foRnhiari| B sx¥iX tases, Bir @0 Egbes Mden the protecting
em ‘Lett. 2002, 12,791 - 794; B oorg'i 11%59& Chem
groupeil rem@@A2the fize aBi®Smay ba 08d teymratuise thelRyombstitgent in
925-930; J. Og. .Chem 1990,,.55, 1684-1687],. Sc 3.
compgsis ph dermda XBpviL since,seh @BWF%FW?‘?& SR ‘é‘/&hﬁa &“g'%gﬁflﬁé m
re | I [ > | : : :
reacfiof i fiany sty bF el frifRESHER L IR Pides, apid chloridesior
anhd}fieS -AIBrHR LS, [atbagidy] difleriddseswifoNybéhlbtidest isbegmbies,
ring. Amnes of fornula xvii may be converted to a
isothibchenetas pad the diket Kiompowads effformarlauriaviima alpy/be abfained from
with a suitab i sot hiocyanate.in a suitable.salvent .
cart g PO ORRET A OTm I BPHa UG Bt Yeckrngon Gafidt ot Beribed
abox‘eeﬂp?& a't*lE)ﬁ PPG&I’H?&H@E SPrdRRPeLAL ure and 100 0C, and
are typl ca

y ca rlRed out at 60 OC. Thi oureas of

formul@" xi may bhe converted to conpounds of formula
XXXXI | b\(leN FonLé 0 an i sothiourea, followed by
reaction Ww nyacyl hydrazine and cycligation to the

amino triazol e as was descri . absve for | xxi In
this case sinee the required (RN 4 @mﬁs om
. R® W=N
(R, N
@N’ = 0 Xxxviil
\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

aryl group contains an activating group such as the presence of an adjacent N such as in 2-
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formula | is already contained in the amne and the

amne is secondary, the triazole cyclization has only
W@p@soRBsON t o react through the NHR noi ety f oP@i/DR005/005217

conmpounds of fornul a xxxxii and not the isoneric

4
prfGbOCRLS, o8 i b SRR, KPR Ohe coaon,
thelrsekllﬁsjl 1my11mtsmmhﬁn@y BEak Qﬁdetﬂheﬁ‘ﬂl@%ﬁﬁ&ﬁ%ﬁ&u@fwﬁc’a&lyst In the
from conpounds of fornmula xvi using a

eavi
Pfe%‘iﬂcF Qg g‘é‘g fibating elepiren #iblaving gronnusuwhyag oxtho or para NO; or

I ol ere
e .
Wltb desh rd@etiye phanyl haligles hmy bk Qbmrﬁlplfslh&g by wildiioR o4 Eiti®le catalyst /

g e A IS, S o Rt A U s B0 €S, 8416
Urg%eﬂk@rs NP Sﬁh'N mfe&ﬁéaerrﬁ@ b‘?%‘ﬂ%ﬁ”z&% $0,0C. xvi

XXXXI 1 XXi X hemd 15 Sim T arl conpounds f formula
XXXXI 11 (wherein X2 as drawn in fornul a_ \|§ S) may
al so be prepared by displacenent of t | edvi ng group
i n conpounds of f a Xvi using ~Lﬂbk¢

nucl eophi | e such N

di hydro-[ 1, 2, INI Ie‘E—?hlon Rhj/ch react t hr ough
their tautone , 4]tr|aZWAe- thiol formin the
presence of a base such as potaSS|unﬁhrbonate or

triethylamne, in a SU|t$ hﬁ@ g#vent such as

acetonitrile or DMF, at t&NPEYattres between room

tenperature to 100 OC and are t |caIIy perfornmed at
The @ sihemay begopstrictsddrom captperad c&‘v oxqu@ oM sommnﬁmg apitimery

nd. XXXXV as drawn anula | is
P i A g 815 Pt W it g aheron dhe Qs i o
mot RV s GhGsuch a§ SIFRRY AL InivdsH ﬂ?’é ﬁ‘l¥dnoﬂrb %ﬂgﬂz}cegl%nt of
to the carbonyl noiety in conpounds of formra
twoledving grosps fravolascongrobndisuch 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].

R R,
[T SR R O
NO.

Xvii 5 2 XXXX

XXXiX

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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nucl eophil e such as contained in a conpound of fornula

XXXXiv, MCR3R4-Q (R2)P wherein Mis a netal
W@ oovsasa3seg speci es such as Li or MgBr. Such aPCT/US2005/005217

carbani on may be generated by deprotonation when Qis

able to stabilize said carbanion, such as when Qis an
tengrecamaeiand 160 Comdcdre typitally @8rriellioa? & 60 °CUSTHIBurRas of formula xxxxi

stronger base, such as n-butyllithiumor
may Bp COBNPEiEHtp eompennds of foromaaxixe dytcooversiondo mefsathiourea

on- hal ogen bond such as occurs. when a Gignard

fOI@&%E’?{e%%we O f BYfirezing s R aionsts tha gming ypazole as was
destAE¥Bo | BN d 1Egek

et her ealVe g%{%%gt E{@S?ﬁyeagg&ﬁgﬁgggﬁghg?gﬂ? Ipugsheré}g}l%rf{ m
formpladss aireadyroeatametdtin dekmiias asditi aﬁﬁn@ﬁ%@cﬁﬁia@f, exanse

C?t toglgﬁ)era]tures ranging from- 78 0C to 80 0C, and are
CYCUgRiaRAias pniyene optied tareact thipuglrtheNHGr aehietly [fgrnzing owmgounds of

VAL tenperature after addition of the

fon%:lglﬁpounétag?%g%? Og%’ cir.laz?ﬁee reactj,on of a carbanion

with a bengzylic nesylate or Rharymie'* | eavi ng group, MBY N

RrRe+aci | i FytRed byRadgd 'om,ﬁci%(a opperr's to R -
@ »E'%,a%{&m gan.ocu B, eﬁ§§§ aqi %'WN%R
f avof s \en2- afdition to a & boRyl even—wh ot Bar R

options are possible. Simjlarly alcohols of formula
xxxxi x*my be prepared by the addition of a Gigr&fd
reagent of fornula xxxxvi% avghlable from conpounds
of formula xvi (LG=Br), t¥§™€dfbonyl compound of
formul a xxxxviii, which for exanple is equivalent to
compounds of fornula xxxvi when Qis a triazole.Xxxxxiv
XiTi XXXXVi XXXxvii XXXXI X Scheme 17 Conpounds of

-al kenyl and X2 is a bond,

formyla_lwherein X1 i

COIWEN e gﬁﬁgﬁg‘i&%ii&wb%eiaﬂ(ga&@w@m forgael is™NRY) Wﬁ' also be
&8 of formil i (LG= ith a

prep PB4 O B I R B ipalyy bl Bsing

suithiilé BeMEinGltl, B4 TeAHORS GHIHFulR RkNE BRI REhd BodLR ic tri
typical ly at %O 0C, foll owed By trea% rrgnt 8?%%”%20168

wherein R tgritps leowpé B andRb amthihdse Bméd triszoles svhemibbuty R® groups
for exanple when Qis

ompound of formula Xxxxviii, I )
togThar 135 & ri2EBi1h AGHENS Pack HSH dscsotiuey hydridy, imesabyads svsbess DMF

' DVF at
ot efipeuis B e rdiin Ristordilhody 160 gSiE Befuaiensfing betveen
60-s80Md.arly to the above

R 4 —_
® ®, R MY
NS ——— N MR

N l\;"‘{>§ N NN

=N R? Ny= X X

Xvi R R XXXXii
XXix
Scheme 15

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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reactions of Gignard and al dehyde to produce XxXxXxxvi
and xxxxi x, the partners nmay be reversed, resulting in
wao bios/ogsse t he same conmpound ldue to the symep€lUs$005/005217
the bond form ng reaction. xvi 1(50) Schenme 18
A efinic compounds of fornula lmay be reduced by
carb&'igi!%1 8y ﬂrﬁﬂlﬂ%ﬁﬁgeﬁﬁ% suftathiB gol%rﬁ%ﬁ&i@s REtoRithR! & DIBY, ad yst
such as p adi'um on carbon in a suitable solvent such
temReBat@ieh pbtwaer tadm temedritareth .1 00’ € camdatre tyaligallypecformed at room
ol efi ni ¢ conmpounds may be reduced by the addition of a
tempeydtaegbl e reagent, such as di al kyl bor anesR2BH or

trialkylsilylane SiH to thesplefin, fallR Ng%
_redu<(:t|>ll eava f_t_he_lcpex/vl(a-§/P d,N 0 '%H\ R’
i nt er redi_ared may al’so %__ nNot ers?eaqgions

] n enpl oyeq
such as oxi dat¥®n to g atie al cohol sNot fornulta

XXXXVi or Xxx)Xix. li Scheke 19 Anal ogous eesmpounds of

formula [ii and liii mayxél so be avail abl e by

reducti on of the al cohol npiety in conmpounds of

formul a xxxxvi and xxxxiﬁcﬁg?%é6a sui tabl e reduci ng

agent, for exanple a trialkyl- or triaryl-silane in

the presence of an acid such as trifluoroacetic acid,

either neat or in a suitable solvent such as

di chl oronet hane or benzene at a tepperature between 4
Communi¢ effoenalpe kExanahdd0o@ T, (vheedie Xa ks draxem ngomayla [is GRRY)

NETEE T T S TR R
.0r [ d, f- ' t s
o B P o 1 T R A AR coron

nucOPRRUIEE aforftAlheding Convpotie e fornld Sotxiv, R R b-(Re),
al cohol or al koxi de nucl eophil e under basic

wheeainM is omstal Trdaibingespesietsuehys Lhet MaBrs Srethg carpapipymay be
o5 Rl SXRIR G T bR BRSRB  a when 03
an a?(%{ﬁgﬁé FetG8EYELRhSY R, Yhg Q5trassk BRdel Sidhtrs NBRBidEum 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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enantionmerically enriched or pure conpound xv (R4=H)

the preferred base is CS2CO3 i norder to obtain
wepasnsoserical ly pure products liv directly. ELTE82005/005217

suitabl e | eaving groups may include hal ogens, such as

chloro or bromp. xxv Schenme 21 _onpounds of fornula

|VII(R)V\:h ein th tetrazole rl(ﬁd evers d ared
to al ECR‘ [pounds descri b
bot h "'A be prepar_ed_by nucl eop‘l‘u ic reacti ons

of a swtabl;b‘ gubstltuted aryl tetrazoVé& of formula Iv
wth a suitahle el estfop kz,LIC reagent @fxf ormula |vi.
Wen such an intermediate |s avai l able, it may be

enpl oyed directly, in twanveactlpn W|th the aryl

tet elgole of forfula Iv, produé npea s
for nul'a |, I y. |,].Med Che96 00- ﬂ’O’Q
Phar m CR \ _(Engl i sh Transl ati on) 1@93 27,

—_

204- 209]. V\h@n such an internediate i sNnot avail abl e,
ot her el ectribphilic reagents wherein Gulia group
which may | ater be converted to the Q (R2)P noiety may
be enpl oyed | edtliag to |nterrred|1ates of forpmula .

[J(%@i . 38, 4786- 4782 img w- che s 9 )
35, 1 200 J Med. -~ 992; ‘1«0@ 20K ’
exanpl e, arN% tetO eRpf for |me0aaa |n
the 1,4- quoi chael Rensg,l @ an ol efinic conpound
conjugated to an el ectron w thdraw ng &Yr oup for
exanple, nitrile, aldehydgn.gstigr and the like,

yi el ding a conpound of formula Ivii, wherein sone of
the R3 and R4 substituents may be H due to the val ency
requirenents of the olefin or the reactivity of said

el ectrophilic olefinic. Several non-| i mti ng exan‘pl es

ol AR SR g LB SETRTSRE Bl e
fron® Wikd iedgﬁentsl FenSHEdl 15288 melt TRV nPbERIST f@rmulgF'ggi@—Br) with a

group (or an equivalent thereof). Alternativ
phomhpgrsrraagelnéwhmg Pghgump a Xokentsuak aatolwsne xt 4 engerature between 50

to 18 ec E5pigeltng v s Biowed byvreatmeny of %eg%lén?@é%s%ﬁ% bromide
t hat

salt g\gﬂgcarat%agbcbé@ Mnh%?ug ?é{gg%%( g%lp)&?g%ﬂ%v%glg & H;E?rbée\a trjazole a

combwind of foithulo&ReVAPiInABe biesbiceld? alasd B LS DY ihY s@ﬂ%nﬁ such as

skilled in the art that when i nconpati bl e functiona
DME by pranperature 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 1 due to the symmetry of the bond

forming reaction.

(R ) R
Ry R R", R
N’ Nx Br R ool @N,N\ X (
\N;N R®

N/N
Xvi ] (50)

Scheme 18

Olefinic compounds of formula 1 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

40



10

15

20

present, such groups may be suitably protected to

allow the reaction to proceed. It is also to be
wap@enst3eod t hat products of fornmula I can al SBCDES2005/005217

converted to other products of fornmula | when suitable

functional groups are present. Several non-limting

or ethamgl] edteaigivelys it defiree cOMEAUNYR nia 28 ] be: re&fé@d By kifld SRt of a
formul a | ma% be oxidized to the sulfoxide an

suitable igagent; aadlaliw;horms RdBHs octiabiy/lsikyttind &R ;811 lto drd alefin,

sent .. n3|t| cat | ysts such as
toll Sy i FRFdnat o R D S toagn Nieiaprandiss may s
be & r
S 0 A L8 0 g o
xxxmthe presence of suitable coupling agents. Wen a

suita | e al cohok® or—secondary or primary amne is
preée ﬂ fcﬂt),,h groups,may be al kyl a or
acyl at ed.7Te Ji nention further FP@IH t,qoj)ih\(@—mz)p
fol | owi ng cofoudds, whi ch may be uSed Hs
internediates lin the preparation of the %dhpoﬁnd of
formula I; G nnamal dehyde tosyl hydrazone i
2-(3-Ch|oro-pheny|)-5-sty -2Htetrazol e
2-(5-Chl oro-2-fluoro- phené% tyryl-2Htetrazol e
5-Styryl-2-mtolyl- 2H-tetrazo|e
2- (3-1o0do-phenyl )-5-styryl -2Htetrazol e3-(5-Styryl -tet
Analegeis-cempioymdserfZomila il end liii may also be available by reduction of the
%1 2- Fl ugro-5-nmet hyl -rhenyl )-5-styryl -2Htetrazol e
aleq Oﬁ BlLojefy Uk FIRBOEME ﬁ§fqrm2h>t>fé<t<wam XFXiK Ysing phataple-reduving

weeft T Rl o sl on gt Faemteteaes a5 acid gaehas. ¢
tr1ﬂ&6§dac&1d’k@it§eith&*r@hmr in a suitable solvent such as dichl

1- Phenyl -2-(2-mtol yl -2Htet razoen- Sl-lc as_ égl}]gl;?gaﬁthaéx_egrgenzene
at a|temperature between room temperature and 80 °C, preferably at 40 °C.

- (3-1 odo- phvén I H-tetrazol 5 yl]-2- phqa(nyl et hane
' 2
5 [5 ’-Mh ar gy -phenyl——e{»hyl @ Nv v ban®
zonitrile N=N HO =N R®

| -[2-(2-Flyoro-5-niethyl -phenyl)-2Htetrazol -5-yl]-2-p
henyl - et hane:| , 2- di ol

2-(3- ChI or o- rhen(yijl) Ht etrazol e-5- car bal dghyde

2(65 or 0- ZXXJUof @y D | ) - 2kk% etrazol e RS car deh
de 2- ,yi" ﬁ{ei%mh%%]g‘é\l(lqy)p
2-(3- Io RN Y4 -RZH-tetrazoIe 5-ca alﬂgyg R®

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
alcohol or alkoxide nucleophile under basic conditions. The base used may include strong
hydridic bases, for example, NaH or milder bases, such as Cs,COs, 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,COs in
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3-(5-Fornyl -tetrazol -2-yl)-benzonitrile

2- (2-Fl uor o- 5- net hyl - phenyl ) - 2Ht et razol e- 5- car bal dehy
wa@leoop/asi33e Chl or o- phenyl ) - 2Ht etrazol - 5-yl ] - met PEr©v52005/005217

[ 2-(5-Chl oro-2-fluoro-phenyl)-2Htetrazol -5-yl]-nethan

ordt ol 14T SAnkiouiehes b oot Khbmspitebte eaving eroups

maisir(cﬁxddyﬁldgwﬂeﬁaydts—dmrb@mmﬁo yl')-benzonitrile
[2-(2-F uoro 5 met hyl - phenyl ) - 2H—tetrazo| 5-yl]-net han

ol |- -c enyl)-2Ht trazol 5- yz- &t han
I-[2{(R§ {?gh rg-phen»yl tr/Eo _o t§‘eﬁlha
nol I-(2 -5 yI NN O

| - [ 2- (3- 1 odo- M@hw)a, zoI 5-y!I ] -Netthanol _R
3-[5- (I -Hydroxy-ethyl)- tetﬂ‘*azol 2-yl]-benzgnitrile

| -[2-(2-Fl uoro-5-niethyl xghenyl )-2Htetrazol -5-yl]-eth

anol
5- Brononet hyl - 2- (3- chl oros%‘ﬁ’é‘ﬁfll) 2H t et razol eMet hanes

ul fonic acid

| -[2~(3-chl orophenyl )-2Htetrazol -5-yl]-ethyl ester

Met hanesul f oni c aci d

2-(5-chl oro-2-fl uoro- phenyl ) -2Htetrazol - 5-yl net hyl
Corppeuands pbformuteslyiif whereindtbe tetrazole ring is reversed compared to all previous

con}poglgils( c?es@eﬁiﬂgﬁgf efng?#p ggptgnyéﬁsz‘ |_}-nta}g cra %%e%lared by nucleopfa/lhc
reac@roﬁ!; Bpé WitaBty §u%tsﬁtﬁ?eﬁ| aryl t¥1jra[£% %foﬁﬂlg %Fﬁlqasﬂﬁ%ik fe%nfrgphilic

acid (2-mtolyl-2Htetrazo este

reag‘eht bﬁbﬂﬁu]aﬂmn [ Whac $uth an intermediate is available, it may be employed
(3- cyano- phen -2H-tetrazol - 5-yl net hyI ester
dlregféy Bythe §Qﬂcf1glp,v\@ ¢ aryl tetrazole of formula v, producing compounds of

fon#}él% z’vl{ gﬁr :ﬂ.] g/f' g%}n %5'5’} elbr 866 4025 I% lm%th %ﬁl ?ﬁngﬁlsh

anes

Trassldtm I 993, 97520392694' WHRg Q\Yéh) amAbtetREdideal nor XalBhEYther

est er Met hanesul foni ¢ aci d
electroplﬁhé Peafgbnie mareBoimes da il grqnl]fwhjlch niiyHhtetr baesdvefied td thetGyR?),
ester Met hanesul fonic

moigty(r@ay B pREst lepdingie aterralféxates of foratuly IvieBkMed.Chem. 1995, 38,

78R JE I ERERT LI 351014200 LM e 49335409 1209) For
exarﬂﬁlwbﬁmaﬂy} RtRyd1b 8F Rovthuld 1v Zndl &Y Mt b orvifhhbl RAR 16 a8 Olefinic

com@o'@qunge;lnjlfgapqdrtp dnrelettrph vathdrawihy Gr grofyb £ edhinpleanivlile; ddéhyde,
estep aim(.)dn t?le like, yielding a compound of formula lvii, 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 examples 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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4- Cycl opropyl -5-pyridin-4-yl -2, 4-di hydro-[1,2,4]triazo

| e-3-thione 4-(4-Methyl-5-nethylsul fanyl-4H1[1,2
wGajosnsszol - 3-yl ) - pyridi ne PCT/US2005/005217

4- (4-Cycl orropyl -5-net hyl sul fanyl -4H-[1, 2, 4] tri azol - 3-

yl')-pyridine

4¢/"H- Met hanesul f onyA? {a- ¥ o-4HD L 2, 4] triaz 1 - ) -
@:‘ /N\NH LGR4 2 i " " N~ (RZ)P
; Q,rh’,opyl—-s-—nefﬁqﬂ#ésu-l—f—enyl - 2, M]Rt“ I,azol - 3
-yl)-pyridine , N=NTTOR

Met hyl - ( 4y rret\I%\IEleS‘mWFi di n-4-yl -4HA 1, 2, 4]kir i azol - 3-yi

)-amne 3-Pyridi@y4-yl -556,7 B-tetrahydro-[|
52,4]triazol o[ 4, 3- 3] i m.drRe G

2- (met hyl t hi o) - 4, 5ét ﬁ"q.\h dro- IH 1,3-diazepine
| , 3- di azepan- 2- onehydr aztf®hydt oi odi de
3-pyridin-4-yl-6,7,839-tetfahydro-5
-[I,2,4]triazol o[ 4,3- a][1l, 3]diazepine
4-(4-Ethy|-4%#[1,2,ji;1iazolws-yl)-py;idine

4- Et hy P-95leeipplilglF n, & 4H4 4] trilaz®l - 3-yl) - met han
gl y PPYIET g Y RLMG R,*]R%Rf yl)
4-Et hyl -5-pyridin-4-yl-4H[1, 2,4]triazol e-3-car bal dehy
deThe invention w |l now Scheirel22strated by the
follow ng non-limting exanples. General nethods All
starting materials are commercially avail abl e or
earlier described in the literature. The 1H and 13C
NMR spectra were recorded either on a Brucker 400 or a

It is\fabeanddbiBodby 680sititied aNlle 4RAndVRhen ifRGREbNS M ctiol3eroups are

mass spectra were recorded utilising electrospray
presepCswed grodps Mgy be suibhOoproteotedriv alkdve thearebFioni&o Dr&cesin It is also

2. 1X30 ff.er gradi ent. H2O+0. 1%FA: CH
to bg éﬁﬁﬁ?‘@%ﬂg oficts B g Koamatso hegromyertqdda other products of

- . . ' de.tosyl ..

o 88 8 Sy R oo CRAIAITE LA 5 Y s e

listeidchepe. t Whene @ is 8| the RaMidd & f (drérdADma$ Be SRR ko HHE sulfoxide and
et hanol (70{71(_2!. . The reaction i medi ately turned solid

sulfapey Wi pry{ badide)swels anigdide caddeide Theresawatansitionasetal
llo to . stir room tenperature for one hour and
catafy YRR Pt B R PR o bian Btsy oHost (ashamgrion of

L o TR —
the gre¢qmperpf sutaBld coaplindhgents. SBhéitha sdtdble alcdh] bflsechidlary or primary

.7.34 (m 6H), 6.83 (m 2H), 2.43 (s, 3H).
amine is pre(sent in I%grrnulat I, such grougg may be alk(ylated cI;) 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-phenyl)-5-styryl-2H-tetrazole
2-(5-Chloro-2-fluoro-phenyl)-5-styryl-2H-tetrazole
5-Styryl-2-m-tolyl-2H-tetrazole

2-(3-Iodo-phenyl)-5-styryl-2H-tetrazole
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b) a- Met hyl - ci nnanmal dehyde tosyl hydrazone The title
conpound (32.2g, 61% white solid) was prepared by

w@esogp3se net hyl ci nnamal dehyde (15g, 102. 6mmoPQT/U82005/005217

p-tol uene sul fonam de (19.2g, 102.9mmvl) in et hanol

3_(52%8831?&&28!'?%?;?{%%% poval of the solvent in vacuo to

eclp collection of the solid by
f ' SOl ai ned was dried under
2(zr@g‘é%’g%h%?@g&%?@fiﬁ%ﬁ}%@%@ €d (ppm: 7.90 (s,
8 /. vl ), 7.34 (m . 7H)5 6. 65
L2l sty 2pEirgl 3l oot el 0 3 3
-Chl or-0-ph | \-Q=styryl:=2 efrazol.e An_agueous
P BRP R e T2 Pherd ST s
was ed. to ol utjon,of 3-ch] groaniline in water
PR A R At SeRisr L (3m) "and
e ol . (7 via d ' funnel . The .reaction was
1 T oG S R e g e b <. 9ol uts on
red into a droppin n and, i.ce was added.
3{5¥ﬁ§%8 ué&E%L pg?ﬁ%ﬁﬂ@ B%Qgﬁﬁédﬁﬁkwgﬁnghbcinnanaldehyde
t | h 2.3 7.68 [ i di 20
12 g e B0 oG e heny et diabr kup
done extractin i th di chl oronethane three tines.
2{3*ﬂ§° d&ﬁmﬁéé&£§§%F%ea%%%b#éﬁﬁgﬁ with brine, drieh over
s}giu %&gfate, filtered and concentrated. The crude
2-(Spirenscs- Moo Bl Dr 2 icppzelet urmbRARIBRaL ogr aphy ( 20%
Et OAc/ hexanes) to yield the title conmpound as a |ight
Z-mﬂ&rﬁéﬁrﬁzale(&%b@@yds9%. 1IHNMR (CDA 3) d (ppm):
8.21 £n1 Ih%} 8.09 (d oft, IH, 7.89 (d, IH), 7.61 (m
2-(3dpglo-phemyd)-Zitetmgple-F-eahaldghydeH) . Exanpl es 2b to 2g
wer epr epared as described for exanple 2a. b)
3-(Sdormybtetisrel-2yPhgozanititeny | ) - 5- st yryl - 2Ht et razol e The
title conpound (200 ng, 16% dark brown solid) was
2-(2dBectoriemethyl-abeliyh2 Higratozoainbaldebyde prepared from
5-chloro-2-fluoro-aniline (0.46 nL, 4.07 mmol) wth
[2-(3rdehdengsphsopl) 2id-tetrazalteyl|-288hang] 4.1 mmol in 3 nL
wat er), hydrochloric acid (5.5 nm., 17.8 mmol) in
[2-(e€hlomo2-ffubredphenyd)-2Hd efrarol-Gryl bnetianolamal dehyde t osy!
hydrazone (1.202 g, 4.0 nmmol) in pyridine (30 nL). The

(2-meFolyt2Prtottamt]-SwAymetianokl |y purified by col um
chr omat ogr aphy (5% Et OAc/ hexanes) and used in the next

[2-(Gslcelp-plien}lp-2H -eddidli oyimethanol
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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purification. c) 5-Styryl-2-mtolyl-2Htetrazol e The

title conpound (320 ng, 30% dark yellow solid) was
wo@bioaiossss by addi ng the di azoni um salt prepar eRlCT/D82005/005217

mtolylamne (0.44 nm., 4.1 mvol) w th aqueous sodi um

MeftshEdl Bnle2ift 1 (Lol BRbm B Ao STt el @ ' ©
Mo BficUeic A ORI R boh Y i BEa Sﬁﬁaﬁrﬁyl St
R R T S e e R
Meﬁ"ag‘?%ﬁ?m%% bRt idlasls fimei Sk c2 (%3047
Me%lsf‘n%%fﬁ%% BRI é&@?ﬁ‘éﬁ/ﬁ@%‘f'&%ﬂ o Salt

O LB Rl R TR R (R e
Me@hiiplEiE Pt D e L gLl mpﬁfgagi}ﬁ@(ylgs%#m %
Melibas e oo ot sympibyl-phensbpiltetragohfi lmpthy bester

d.IS ob alndby ad t he di_azoni um sal t
Mol RBB e pFigh i b hrgL e Phom - - e St Lethyl ester
s .sodj antrlte (1 mmol in 0.75 nl water),
ﬁgﬁﬁ%@ IBPP‘éi Spd &% henyhrdH-tetiazol Srylmgéiyd ester n et hanol
'ﬁ? %C sol ution of cinnamal dehyde tosyl
Methgrgsulfonie a%l ln{a?o(%wﬁﬁ pbmlmﬁéewog 5mL)-etth 9ster
-(2-Fluoro-S-meth phen 5- st ryI 2Htetrazol e The
Nﬁ’ﬂiﬂ%é RSB ard- Z%déﬂﬁ@i He%; ﬁryaza&d thjorhe di azoni um
al t prepared from 2-fluoro-5- nethyl- phenyl amne (1
4- PIPYhiFim st dodibydredil Rstliiazelet thidnemol in 0.75 ni
wat er), hydrochloric acid &4 3 mol in 1 3nL water) in
4- C&Iﬁ@rﬁﬁyl IPyRdin-4-yb2 4-dilkydue4| ba,4dtiazeladatiidngehy de t osyl
drazone (1 nmol) in pyridine (7.5 nL). Q)
4'(4‘2 thyt-Atrae ]Dlhblﬁa}ﬂy} -ABL-[11,2, ﬁhmml-324)spﬂw@a11W| nyl]-2Htetra
zole The title conmpound (3.82 g, 37% orange solid)
4-(dviaxclepsopyInethetyladidnplet H- b 2 dil aizooli 24m) gatidiner epar ed
from3-chloro-aniline (4.15 nL, 39.2 mol) wth
4- (%&ﬂ@ﬁlmuh’om’luﬁ}rmﬂhyﬂ-l%b[1424]1r1@01-3%fl)2pymdlhe| n 25 n
wat er), hydrochloric acid (45 nL, 180 mml) in ethanol
4-(4((3ﬁzlcpprppyleﬁ -methanesulfonyl-4H-[1,2,4]triazol-3-yl)-pyridine

D.

Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-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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30

solution of cinnamal dehyde tosyl hydrazone (10.77 g,

34.25 mmol ) in pyridine (50 nL). The crude product was
w@asosiosisse purified by col utm chromat ogr aphy (RGPBS2005/005217

Et OAc/ hexanes) and used in the next step w thout

Th@&%ﬁﬁ@@ 11 R %é ﬂﬁé&ﬁ@@ by ggé fpg&( ??}gﬂ)%lmg n%(?&%ple

7.31 (m IH) 2.50 (s, 3H). Exanple 3
| oro- phenyl)-2Htetrazol - 5- yI] 2- phenyl - et ha
Geﬂ%'gi"%%b‘?‘g 2- (3-Chl or o- phenyl ) -5-styryl -2Htetrazol e
All(sﬂa%t?n@ﬂiﬁter@ls%ﬁﬁéﬂiﬁhércYﬂ%/ a%ilegﬂ@gr dh & cﬁségib&h fu"i‘Fl% 11teréture The

1o Cl t[3| c acid (171. 35ny, 892nmmol ) was ad
Hepnd 3 ]NMRrﬁP%ﬂEﬁf wersfrecdsdecieitiier amd Bnad:l@r 40@ 0t Varian 400 at 400

o T T MO AR S

(LGAMS:II)C ametsm% e@@ﬁm@ X Tweas M Iweduh®. X306 m%’%@ﬂegé‘ltadlent
ction was filtered and washed with water and

HZ%W}%&%I‘A‘O‘FH@:CI%{?SQ 4% gy, M3 miseornass ZMDpinisation @@hmques
beige solid (95.4ng, 68% . 1H NVR (MeOD) d (ppm:
8.086 (s, IH; 8.012 (d oft, 1 H; 7.584 (m 2H);

Exammpkea (m 5H); 5.148 (s, 2H). Exanples 3b to 3f
wer epr epared as descri bedfor exanple 3a. b)

a)¢1nh3m@1§le@5’h9fd%§?%§dﬂéQT ¢ Phenyl ) -2H-tetrazol -5-yl ] - 2-ph

enyl - et hane- | e title conpound (used crude,
Cmyaraa]de]@etbeﬂ; B g e, Bhireol) mes taddddetp )p-todrene biilddaaddd (12m4g,

66. Flrpohgg <5l G, Lﬁmﬁ’%ﬁg{éﬁﬁx&%&t&%i@%’é‘d E%idr atethanol

d
(201§E2%‘)a% gaq}ﬁggcg dg Pi}h% ég%é])%n gx)égls ggxgg% St]ﬁ a e}ngeﬁa‘t@) e for one
houfhptd Whetheh filteRd! amelsoRd %a!‘%ﬁ{ed(v?i% ﬁ‘e?hana_lhﬁdcifrfég By rs;duced

product fromextraction was not further purif
pressureie mdld Qw(tglemonmoyhd 24-h wiite salid (15-5¢] $7%). h%meﬂ\lm:(emmg)

h (2,26 used crude, yie
5 UECEA fod t B (ndi. BEGGS 1T S G1bd G, 260, 2.43 (s, 38).
5-styryl - 2mto|y| 2Htetrazole (1.44 g, 5.5 mmol)
using citric acid (2.1 g, 10.9. mmol), potassium

b) oeBTeah-@xhsiRalAVEY & fos ﬂisairhzoifeoom 4- met hyl
m)rphgllne N-ox%e 7& ng, 6.1 mmmol) in 1:1 mxture

Theditle-dompanad (R, ﬁ/h‘i’oewh(tSSOhd))was]am@adeeachhl@uet from
purifie

merfb s ARl ki 3 S b Bberg splgnigh 18 e d0Rdmemol) in

ethanb} @09{1&195, followed by removal of the solvent in vacuo to aid precipitation, and
collection of the solid by filtration and the solid obtained was dried under reduced
pressure. 'H NMR (CDCls) § (ppm): 7.90 (s, 2H), 7.87 (s, 1H), 7.55 (s, 1H), 7.34 (m, 7H),
6.65 (s, 1H), 2.45 (s, 3H), 2.08 (s, 3H).

Example 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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1

The title conpound is obtained from
2- (3-io0do-phenyl)-5-styryl-2Htetrazole (1 nmol) using
W@ paosiog03sci d (2 nmmol ), potassi um osnat e oxi de PYTDS1005/005217
(smal | scoop), 4-methyl norpholine N-oxide (1.1 mmol)
in 1.1 mxture of /-butanol and water (10 nlL). The

added debpwiseiducsolifiioarsf exinbacldeRd 185y By dfadbAd @13 gh AIesDingthl) in
pyr'gﬁrtesQ@m,Lz- Dhisyersadpwed ghetindvenight! ) An equeans ivotkupl Washdeme
exi30 U S by SIS SRLALTES (S0 eyt brin
LAY RS Bk RS TE RR  fre

coluimm ghrbmatography (20%/EtOuicArabnantb yieldehe (il cohpounting a light

crude product fromextraction is not further purified.
purﬁlj: solid (433.6mg, 19%). 'HNMR (CDCl3) & (ppm): 8.21 (m, 1H), 8.09 (d of t, 1H),

y orQ+o= et hyl.: - tetrazol -5-yl]-2-ph
7'8de{1c£’/l%ﬁé’tz1i§ngm1 2’%)_, 5?‘3("%31@1&%‘?@& ound i s obtai ned
from
2- (2-fluoro-5-nethyl-phenyl)-5-styryl-2Htetrazole (1
Exanobds)2bugiZggrere preporeaaisdiefitredyb) exappliadsi um osmat e
oxi de hydrate (small scoop), 4-nethyl norpholine
N-oxide (1.1 mmol) in 1:1 mxture of -butanol and
ekt G_ h ry raduct from extraction is
b) 2168 ol 3t piftey Y SHYREATA L i
TheZitledofipoan® (00eny,| 1692 IdatlebrodaabBd PwsAsALEEHY 88ding the
. I-[2-(3-chl oro-phenyl)-2Htetrazol -5-yl]-2-phenyl-etha
diazqaium saliprepar¢d fomnyehlororEmml-Ynilins (O mhed.0F mimoB with
vial and t.olu 3 was .added. Pot assi um carbonate
aquioy sofn B ERINS eh el i o (hiyjvakeb DA R IPGE 6RG.0-5 ML, 17.8
; ) r LER SEL LG, ti S
mmdh 2 SRR 0o SHolfb Bdbh igbihe | n{RREI T 098, 40
mmbl) fit pyredine (Bl 8L YThe @E8tcPreduvavad gakeidly putified by Edinahe
and an aqueous workup was done. The organic layer was
chrojpedographyi ¢S BiQ Arthexane andwsed indhié nentsiepfvittout fdditienadd
uriﬁnq' concentrated. The crude product was purified by
PUHEHn chr omat ography (40% Et QAc/ Hexanes) to yield the
pure product as a white solid (22.3ng, 68%. 1HNWMR
(CbA 3) d (ppm: 10.34 (s, IH); 8.27 (s, IH; 814 (m
c) 5iSthryl-2-m+olyl2H-Bthazokxanpl es 4b to 4f wereprepared as

descri bedf or _exanpl e 4a. bﬁ _ .
The $itle somppwh 320 Mg 30%- drkrigllywaalidsweasotibised by adding thehy

o s SRR SR, My SR B Satum

nitrite (286 mg, 4.1 mmol in 3 mL 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 (CDCl;) & (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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2H tetrazol -5-yl ]-2-phenyl - et hane-1, 2-diol (crude from
2.1 mmol reaction above) using potassium carbonate

W@ 2008/08035¢ nmol ) and lead (IV) acetate (980 ngPCRUR2005/005217
mrol ) in toluene (14 nlL). The crude product was
purified by colum chromatography (10-20%

hydischiseichie k@S lamol 61 1.3 mL water) in ethanol (1 mL), to a solution of
. 2-m Tol ée -2Htetrazol e-5- car bal dehydeThe title

ci tosylohyiazoga o avael) 2n pyréding (Wamlgbt ai ned from
| - phenyl -2-(2-mtolyl-
2Htetrazol -5-yl)-ethane-|,2-diol (crude from5.5 mol
L ' &) vHSi .Assi um car bonate (2.02 g,

) Ay 2%1? Vﬂ?&“??’@)%'écet ate (2.52 g, 5.7 nmol) in

Thettitlewengo(ad isdbraiaadibylbddihthe meizbaine ¢208hared fbm r ude
product, was purified by colum chromatography (10%

amipehgageiiile keynoly pithmmiqoenes Bymdiirip ) mnmd 183.76 syl whier),
hyd%glﬁgri%_s’aggll <.(1|)S3 & ?"1)’n g.? mﬂ Wagar)7ih569ha§1tol ( 1I r'ﬁq,), tg 'a%glu{igh of
cinrémaftchPaOoRAGMFAZ0RE (1 ?ﬂlﬁ%ﬁ %Hr lgyr%ﬁﬁﬁ@(ﬁﬂnqﬁh yde The

title conpound is obtaine

| -[2-(3-iodo-phenyl)-2Htetrazol -5-yl]-2-phenyl et hane-

1 i‘;di ol _(1 mmol) using potassium carbonate (~3 mmol)
f) 225 l‘l“é‘”&os'{l}%‘}ylalﬂﬁnéd)é‘%W?ﬁFﬁHﬁﬁ@ﬂr?quﬁ. tol uene (7 ni).
The?%lﬁ%g)éﬁgﬁr?&s I%ng:%ﬁ%dé %;é)drc%l% t¥1|e )diakﬁgrrlll%n%nsla trﬁrclapearérc{] Erortnl i—h&oro-S -

metBylifhrehyladigh @%&?ﬁl@&%ﬂiﬂt RReBYY sodiudy hitrite?t a6l ind. 7@( 113% water),

benzonitrile mol ) usi ng potassium carbonate
hydreghloyic apid (HSadmpl i1 1.3 cdt water)ih.e@Bnoh@l hl),no b eblutoe of 7

.l . 1
cmnﬁ{‘%?-evg}’%troﬁ‘lléwﬁ?tzﬁ% (brengh) inpiding (75 ®le- 5- car bal dehy
de The title conmpound is obtained from
| -[2-(2-fl uoro-5-nmnethyl-phenyl)-2Htetrazol -5-yl]-2-
g) ZRB&hYdroﬁhhisﬂ)i-Sl[l-31|1€{h91—21p|1aeﬂ33[9in?y1 UBRetrAgdlass! um

car bonate (~3 Mo and | ead ( acetate (1.05 nmol)
The tifle compewed (3782n.)3 7%= 0aangk solid)ayas obtained by adding the diazonium salt

2-(3-Chl oro- phenyl ) -2Ht et razol -5-y| ] - met hangl .
prepg g SR BRERYTE 2Ry e B S AU YR B 2.7 &
39.2MHmof: i AR asnar Hiol i ekl
gyl R SRR ) SO 5 o
solutiedof ¢iomansidelgide e tihydrazaak|(UX 77 B8ORS, 2 r@es]) frOsyridied®0 mL).
hours and was then allowed to stir overnight at
The crude product was partially purified by column chromatography (15%
EtOAc/hexanes) and used in the next step without additional purification. 'H NMR
(CDCl3) & (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, 3H).

Example 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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roomtenperature. The reaction was quenched with IM
hydrochl oric acid and an aqueous wor kup was done
we@ziosagseng Wi th ethyl acetate three tines. ThBCT/US2005/005217
conmbi ned organic |ayers were washed with brine, dried
over sodiumsulfate, filtered and concentrated to
methybmdrptotiné NL@ud@(mqwmlL aSwateW tndGhSRhttibd was AldWd to stir
10642 1IH NMR (CDA 3) d (ppm: 8.190 (s, IH), 8.070
overpight, (Jhe rgaction V(aﬁ]ﬁltgpgd ang, wshed with >ydfer amd divb hg@oalhiono acid to

e R RIS RS TSR0l o v

s, IH}%tasrtﬁgghfo}Fg% F{),t7|.5%4°(%{r99}59712§§8n,85f@% 5.148°Q, 28
2- (5-chl or o- 2- fluoro phenyl) 2Ht etrazol e-

ar bal dehyde (78.9 35 mmol ) using lithium
EX%C% Sdwereprgpaned ay d&wr@edfw eppEplesiar) . The crude

product mas purified by colum chromatography (25- 30%
Et OAc/ hexanes). 1H NWR (CDCl 3) d (ppm: 7.92 (dd, IH),

b) 12%5@5 Cﬂﬂﬁ"o-ﬂ-ﬂhero ?ﬁé’hyﬁ}-ZHltwrazﬁ 519‘1 -(Zd%eegﬁ)-’etlﬁm.%]l 3 iol

c) (2-mTolyl -2Htetrazol ano

Thet titld @rmmpd) (useld cORIE, yigld de6SYmiee atﬁer se»ttustép) was obﬂatrﬁd e 2-(5-
trazol e- 5- carbaldehyde (229

chiGro OO S-Sy E BB R A g BT masingrciidd (796

oe! ) B0 04 T B 50 B

oxmieQD@B 73')gé% 3Ergﬁi'd§}) |_1|)n7l %ﬂlé)gcﬁlze df'TDbEsa?lopé’nd(\Qatell ¢, mE) 4ﬁle( érude
pro@qct ’ﬁpng extygytion was not further purified.

[ 2- (3-10do-phenyl)-2Htetrazol -5-yl]-nethanol The
title conpound is obtained from

dehyde (1 mol

o) 1Pt BRI el SR Bape- LA 1IN (6 M0
Thertit)e. coﬁbpoﬁnc{ &, Mg,apsydreﬁlhy lyitlgtdeR#Eaimed aftbn ndx@ 8P WvhY bbifined

The title conpound is obtained from
from 5 (@Vb?ﬁytolrleﬂrléﬁrﬂzom (144-25  zomiol Jrusing dittierasid) (kg,rig.9
mm]p&)t gételljsrsriukr)r? (r)song%g ro;u hgrgrate 8mnH%cgopl) n4 Q_el"c:hyq morpho%nreﬂ'f\}-omde (710

| t

s R MR 4 ROl
extrﬁet(oﬁ -Wdsumt Gurthenpiutifiéd. phenyl ) - 2H t et razol e- 5-

car bal dehyde (1mmol) using |ithium borohydride (3 - 6
nmmol) in THF (8 - 10 nlL). Exanple 6 a)

d) o ['2[(%31{)56-%We8§l? ZH] ?elyaz)ol %—yl]t eny -etEaXe- 35511%{‘0'

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

citric acid (2 mmol), potassium osmate oxide hydrate (small scoop), 4-methyl morpholine
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1
1

2- (3-Chl or o- phenyl ) -2Htetrazol e- 5- car bal dehyde
(75.6nmg, 0.362mmol) was dissolved in THF (2nl) under
wae@sonsesd the flask was inmersed in ice. MethpdT/US2005/005217
magnesi um brom de (1M sol ution/butyl ether 0.5l i,
0. 507nmmol ) was added dropwi se while the reaction was
N-oxgdel @d mmol)de.1: Ahigiirefof tbagRolinduy&sr @0 IO , THN@udEsroduct
bath was renoved and the reaction was allowed to stir
from expragsiontie npidietharmarified. two hours. | M Hydrochloric
acid was added to quench the reaction and an aqueous
wor kup was done extracting wth ethyl acet at e three
t 1 ¥E
AR Y Rt o e T T R TRl
Theddmnpoaném obtdinedfromd -2~ ﬂd(hmtS-M‘Ehybpherfyllﬁﬂ-s@)fylcﬂﬁ-lmfazole (1
Bromatograpléiy (3% MeOH CH2C1 2) to yield the title
mmob Hsigfirigeci @namel diqtassigim aspate wm hyduatenfomall ep@ir3) 4-methyl

mo@hélg&“ﬂqoxﬁ‘c}gb]@ 121%%)1)(*% 1: ]?ﬁ?x%%@fé b{ﬁ%hogﬁ%‘)wségﬂ gél’%rs) ¢The crude

produet FoRI xtRELARIs9Rt ASthdepedfidgedf or exanpl e6a.
| -[2-(5-Chl oro-2-fl uoro- phenyl) 2Htetrazol - 5- yI] et ha

nol The title conpound (143.7 ng, 77% estimted ~90%

E ag‘llJre as carried to next steps) was obtained from
X3l 4-h or 0- 2-f 1 uor o- phenyl ) - 2H-t et r azol e- 5- car bal dehy

) 208-Gbfo Bhenth I MRS EGARAREE TRO0CS e s
1-[ PG chioasl phynyt)ol HHgirae BI- CE%?B@@'I%tHaﬁé:l 20401 %50 Omdg 0. 158mm01)

Et OAc/ hexane;; 1H NMR 3) d (ppm:
waswagheddate, a vip)andolzeng (3ml) Wps adleds P@tp,ssmm) qar‘mnatk (@v Omg,

0.340 ot} e K%’Bﬁ?@f‘%%fm@a Qifsamdere i s
reacﬁ@ff%b‘ %ﬁo&v&?@o 8 for 2P ‘ho c fie gé%]cjgg%vvg@ﬁ{t%g ahg gﬁ’l{f éc%@te was

2-mtolyl-2Htetrazo

addethmol the ﬁﬁrangamﬁetﬂ‘aquemgm@&upl Wab dond. dEhe( &g&nﬂayei waWaéhed with
in THF (10 nL). The crude product vvaséﬁarl fied
brm@,cflrmﬁlﬁ)\@mqslm selifaip Hiltersthamgomanerrtwatgdn shbwrvewde, prQéNT/R/as purified

by cg)%gg %‘)rglfa go%?aﬂm%]@’/g %}é)% /"kﬁ@ai‘?—ﬁ; to @eﬁigthf gl';.{)enggduci aéay white

lc( 2. a8V
ol 2, ), NN DG 8 PPy 104 Gy 10 27y 1o 14 o 11
75715|(dJ2H):orrpound is obtained from

2- (3-iodo-phenyl)-2Htetrazol e-5-car bal dehyde (1 nmol)
usi ng nmet hyl magnesi um brom de (1.4 mol) in THF (5

Exa;mv)es 4b to 4f were prepared as described for example 4a.

b) 2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazole-5-carbaldehyde

The title compound (286 mg, 60% over 2 steps) was obtained 1-[2-(5-chloro-2-fluoro-
phenyl)-2H-tetrazol-5-yl]-2-phenyl-ethane-1,2-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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e) 3-[5-(I-Hydroxy-ethyl)-tetrazol-2-yl]-benzonitrile
The title conpound is obtained from
W@2{05/080661y| -t etrazol -2-yl)-benzonitrile (1 nmpCh/UsS0FIEPS217
met hyl magnesi um bromide (1 mmol) in THP (5 nL). f)
| -[2-(2-Fl uoro-5-nethyl -phenyl)-2Htetrazol -5-yl]-etha
The H@é c&ﬁ?odﬂdt(%% GRTRIU el 3 st@?@aws&ﬂ)tefiﬁmﬁrom 1-phenyl-2-(2-m-tolyl-
uor o- 5- net hyl - phenyl ) - 2H-t et razol e- 5-

2H-tetaazkma-5d5é}+yﬂhene( 1,2ndiol (prudsifregn frStinpol reagfirusabeivesing pRIassium
(1.4 mmol ) in THE (

carbenaty Gt iy mznc(lzaartfﬂg%@ GVEE%%F 2 52 7 mypgp dp toluene (35 mL)

and (? %Jgi‘oq%tﬁor ortgg ; ?ﬁ%ﬁ_ R pod o@wtag g;;ulfﬁed b}(1 g%lgmn chromatography
(10% E&Dﬁﬂﬁhex&e@ﬁw CDC1gvegpiny: 10.34 (v b, (E0EhiHE 8.03 (d,

6ng, 0.353mmol ). The reaction was imersed in a -
1H)47 iﬂ)@ A A.49r(d, NBs2(W2ssH. 0. 353mmol ) was added in
di chl oronmet hane (2nlL). The reaction was allowed to
stir under Argon for two hours. Saturated sodi um
. d bath was renoved.
d)zzn%ﬁgggg%’e‘%owﬁﬂ%g %g%gag%h?ggtl ng the product with
The @itl6 BbRpoukt 13 @benihddrfeen t[A83- 1oadqphmyipb2}ﬂre¢irazp§&ryﬂ]c2 -phenyl-

| ayers were washed with brine, dried ov
ethagerll Padie] (I mmobrusinznnpssivatebmated 3 mpmaleng E“e’dgﬁb%féfate (1.05
rifi y col unm chromat ography (2%veOH CH 2d 2)
mmm FE e&et(ﬁgﬂsm e conpound as a white solid (45.9 ny,
71% 1H NMR (CDA 3) d (ppm: 8.179 (s, 1H)3.8.C6Q(m
IH), 7.518 (m 2H), 4.730 (s, 2H). b)
e) 3%5{HorBiybaetraiok2-yh-BeBnitriler o- phenyl ) - 2H—tetrazo| e The

ke oot R AR S Ao

benéon[ltﬁlﬂ;(p@e i3 ugm&\(%tas%umch_a'_ﬂ%o Fea ~g|m1%10 andl a r%Y) acetate (1.05

mmélt)fi‘ﬁ’édlﬁ@l magani al . Exanple 8 a) Met hanesul fon| C aci d
[ 2- (3-chl orophenyl)-2Htetrazol -5-yl]-ethyl ester

I -[ 2-(3-chl oro-phenyl)-2Htetrazol - 5-yl - et hanol
0. 246l di I th
) RNk S ARG DO AR PR 05 ol ) s
d f | | - -
SO AL Al S0 PRl 5112
pheh AR P i B hith@itising potassium carbonate (~3 mmol) and lead (IV)

acetate (1.05 mmol) in toluene (7 mL).

Example S

a) [2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-methanol
2-(3-Chloro-phenyl)-2H-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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Sodi um bi carbonate (sat.) was added and an aqueous
wor kup was done extracting with ethyl acetate three
W@ 20988803Fhe conbi ned organic |ayers were washeRPCT$1905/005217
brine, dried over sodiumsulfate, filtered and
concentrated. The crude product was purified by an SPE
nﬂdamhq)ohﬁ&/mé\@aﬂité?&aﬂ g B 1(% TANNMRCDCPHHD: &
vel low ol (277 @3;570 R (o 5 G s §138 6.
1H)(§070m 114, 750(7rfm |2H))a5085®321(1)n 2H), 6.15 (q, IH)
3.157 (s, 3H), 1.99 (d, 3H). Exanples 8b to 8k were
prepared as descri bedf or exanple 8a. b)
Exalfpy SIND 8 WD BB 8 as lescribed I GsapIe 56 St o
ester The title conpound was obt ai ned from

(5-chl oro-2-fl uoro-phenyl)-2Htetrazol -5-yl] -
b) [1[%51(311@!‘0 %‘(gbloﬁgph@nm 2Ehtﬂtx)ang51yg]-mtltaanb sul fonyl

TheileYzgun 95 . 20V Pap Sivelond e & (e ibra-Alhudpongaen -2

teua&zzstetﬁemglaelw&gv 19,35 MhfiRPudidl l‘i’thhﬁ’ﬁ)bﬁ HF&:? @%L 2

carried forwar e next r'eaction wt
mmpl) in THEFaG inoln). The thdd'lpmdﬁcilvfas pucifiad by column chromatography (25-
Q- 2-f 1 uoro-phenyl)-2H-tetrazol - ]-ethy

(5-chl
30% EAGAGRermes), T ROIR SEDEInG (i Shta e i Tofd (ddd, 11D, 733 (&,

| uor o- phenyl)-2Htetrazol -5-yl]-

lH)é%'Egﬁd?}ﬁ%%igg?H&% pure, 0.28 mml) using nethane

sul fonyl chloride (0.05 nL, 0.65 mmol) and triethyl

amne (0.15 nL, 1.1 mmol) in dichloronethane (5 niL).
¢) CreTolyldH-tetrazabSiydametloohiott was di vided into three

sa]lenpl es angf 2ﬁi}rri ed forward to the next reaction
The fjtlejcgmponng (274 mg, Y674 ibeigeishiddyassabtainersioms m- ol @Hytetrazole-
5- ca%bamlethghé/ ZZ%bh%telt P4 g;{(gfuéfﬁérﬁﬁlhﬁn bSO ydrla— (% §th 9mmol) in THF

arne
(10 fnl) MThe kitde %fd;cmet Wad Phrifhedd )cdl‘iﬁhﬁ'éﬁ%hla( rARIR ( )zo%%lg
rrethanes onyl chloride (1.5 mmol) trlet yl

EtOAgihesanes). rﬂ@ﬂ\ﬂm (ﬁlmle}ﬁ oot Rars TEDST ALY, 163), 7.46 (t, 1ED), 7.33
t
@, ]15{5 gﬁgi‘?(%{) Eéﬁl-(% a28P (513 - et hyl ester The title

conpound was obt ai ned from
I-(2-mtolyl-2Htetrazol -5-yl)-ethanol (1 mml) using

d) [2v3-hatvepkenylo2¥ teak6l-5-¢g-rhdthansimol ) and tri et hyl
amne (2 mol) in dichloronmethane (15 ni). f)

The fitle sampewd is obtaingd; fipm 2-(3-iodo-phenyl)-2H-tetrazole-5-carbaldehyde (1

mmgl) ﬁsﬁng it oro%dzlde '@ Hn"i‘é?m 'PH%( (ém ig};lL)eSt er

e) 3-(5-Hydroxymethyl-tetrazol-2-yl)-benzonitrile
The title compound is obtained from 3-(5-formyl-tetrazol-2-yl)-benzonitrile (1 mmol)
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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The title conpound is obtained from
3-(5-hydroxynet hyl -tetrazol -2-yl)-benzonitrile (1
wonwb)sassé ng nmet hane sul fonyl chloride (1.5 nmbth/useaeds/005217
triethyl amne (2 mmol) in dichloronmethane (5 nL). 9g)
Met hanesul foni c aci d
Exhmplke § 3- cyano- phenyl ) -2Htetrazol -5-yl ] -et hyl ester
itle conpound is obtained from

a) g'?%eié‘fmoﬁ?&hé&ﬂ)‘é%‘fﬂ)ﬁ?bﬁﬂ&@ﬁﬁ@l yl]-benzonitrile (1
2- (st 7B BRRGIE N cridenidy O die 32otRe) e Gispgived in

THVRRRR)) @8 8rfa8firCandGhélflask was i din i : :
2-( Zyl uor o?%u- et hyl - pheny| )~ Skt et as 1 e.ﬂéYIy“ﬂa,‘fger‘teﬁlyfn bromide

(ll\ég@lstZiO?rmtyt d:ﬂlbIEO.ﬁh?]bT)@JﬁWmmlo?b;gﬁ added ﬂlrop’lmisg wllli}e the reaction was
-(2- ro- 5- met hyl - phe - tetrazol - 5- -

°°°|[1r%1 ’ﬁdﬁ% Xﬁﬁr RSP RIgEen gt 83 fhsriee b@thfvmaym@vﬁdcyﬂniddbe {epotion was
alld(i'iégalr%)sﬁpl rf)?}g?%rgﬁéggtﬁ% f;&% itx&g g%‘fgl ? M ﬁyﬁé&%r‘fcr gcq&twgg Added to
queinel the(r2adtiod @h ak afiiony woBify Whs dcﬁa‘é‘,‘ekﬁ%&t?x?%’tﬁétﬁﬁ acetallthree

. | ester The title conpound is obtaine
timps. [ Phe( gonthingsk argnieratylnsl werh avaghdd Rith beine, atrietl oSerydolium sulfate,
et hanpl (1 mmol ). .using nethane sul fonyl chloride (1.5
ﬁ“‘i%ﬁ‘gi’“}‘{) %‘?{‘%e‘%tﬁt?éir hihe %H?%@O@%Ct%m}lﬂﬁﬁd éy splusPgEhsemaiearaphy (3%
LGhichl h(IélEyﬁF_ 5 “%ﬁ%"ﬁ‘é‘?% e ail (G me D THINMR
(CDCL) @(ppanp®us s, i15]) o006 (e tk], 790 (m, 2H), 5.32 (m, 1H), 2.69 (d 1H),
%2- %3- i odo- phenyl ) -2Htetrazol -5-yl ] -net hanol (1 mol )
1.7¢,/¢d, D met hane sul fonyl chloride (1.5 nmol) and

triethyl amne (2 mmol) in dichloronethane (15 nlL). k)
Met hanesul fonic acid

EXJM&%iG?%fe?}% y,leybgu-e;ﬁ;ge?@ aampldsgthyl ester The
title conpoun s obtal ne om

| -[2-(3-io0do-phenyl)-2Htetrazol -5-yl]-ethanol (1
usi g%rrret hane sul fonyl chloride (1.5 nmol) and

|
b) férp@)rﬁwor rifeorosphems )2 HtelehzthSoylbetiamehe (15 ni).

T RGeSl WA . 7% csompted 10 B s sovipd 9 g eps. was
i ' . .  der. Bl ard
) e e P e S R (174ng 077
mmob His@gnmahyl meegnesinindedmide @y mili DennfdPth THF (886). The crude
irred under argon at anbi ent tenperature overnight.

t
ProdRet RS Bt 2 FOSHIID ShigvyAearaphyA33e9tie £/ beanes). 'H NMR
(CDCl3) 8 (ppm): 7.90 (dd, 1H), 7.51 (ddd, 1H), 7.33 (t, 1H), 5.34 (q, LH), 1.87 (t, 1H),

1.77 (d, 3H).

¢) 1-(2-m-Tolyl-2H-tetrazol-5-yl)-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).
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Y

hydroxi de (250 nmL, 2M 500 mmol) was added and the
resul ting solution was heated at 6C0C for 16 h. After
weombkisigsé o room tenperature, the sol ution wasPCT/US2005/005217
neutralized with 6N hydrochloric acid. The precipitate
t hat forned waigcgilected by filtration to give the
d) 1-f2-€3- RedrSzolH-YIpetslol d, 16.4 g, 559% . 1H
) H\E%DNE@’%%’M (ppm: %P%(dd 2H)3 7.75 (dd, 2H),

The tﬂié&gﬁmun&h’é obtEnedrfibm 2-(3-MadeptienyrR Fatetrpagjerdscarepidrbyde (1
t o above;

mmom@n@me@bymg%ﬁswmbw@e QL Ammel) B T £ R]JLt)r i azol e- 3-t

hi one The title conpound (pale yellow solid, 16.7 g,
58% was prepared fromisonicotinoyl chlori de

€) 3-[&@&%% SNyl-Ely ) A6trasol-21 b%nmmtrneand 4- et hyl - 3-
hr osém car ba2| de (16.8 - 141.5 nmpl 1 in pyridi
The tl88ompJundiis hbteimed dronh3-(F-torinyd-tetrazol-Aiyl)-bapgoninge ﬁdﬂfﬂn}ol)

added_to the |nter ate .for ffect
using gefhy} MegBesium b ?B\‘EHIL fﬁ%ﬁ’({%m{,ﬁ 8. 80 (dd, 2H),
7.72 (dd, 2H), 4.11 (g, 2H), 3.59 (t, 3H). Exanple

114- Cycl opropyl - 5- pyri di n-4-yl -2, 4-di hydro-[1, 2, 4] tria
f) 1-[(azO{zeFﬁmmsgmtheq-pnbwl)-gﬁ-etrazsbsnyqeethmm;ll hydr azi de

, 19.1 mmol) and cycl opropy] .isot
The fite Eﬁnmmndlls obtam¢d|ﬁ)om A (Zr&unagétrg%hté “Rhen hlﬁgly W&a%‘gﬁ‘5
ure was GQ
carbigripetea] arRoDHEnE BT FUERE TR e ?Aé%‘%fé%.‘ﬁ%%@é% TEF (5 mL).
sodi um hydroxide (9 nL, 2M 18 mmol) was added and the
resulting solution was heated at 600C for 20 h. After
Exafmpdd Yng to roomtenperature, the solution was

neutralized with 3N hydrochloric acid. The precipitate
that fornmed was collected by filtration to give the

it | 0
o st ABR BN R, 8 (2D
chﬂm%e&mne {5thL) Qabdddedito 2+B- 0<hltﬁrt>¢>hem>€1) @Heih‘w@mrb-ﬁyyl]-mahanol

i gnal bl ocked sol vent signal at 3.

. mgg@ mﬂ;mbl)ﬁommssmphmwphasphpp (32 e 0. ATy (e geaction
yrial ne (0]

Was JMSEIFgin 8 %9‘%%%“& apd 91% S463-8m8 9 dmpiol,va ¢9ded 1n,) o 5.

. [ s
e S0ghd 0 [ AROTIL bRt M ey o g ot

Satui#¥ed kodiimeibiabstate Wasddded Shd theexdlchbatRWas vamaieghtAn aqueous
Extracted into 200 niL

workup was done extracting the product with dichloromethane three times. The combined

organic layers were washed with brine, dried over sodium sulfate, filtered and

concentrated. The crude product was purified by column chromatography

(2%MeOH/CH,CL,) to yield the title compound as a white solid (45.9 mg, 71%). '"HNMR

(CDCL3) 6 (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)-2H-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.
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di chl or onet hane and washed with brine (50 nL). Dried
over anhydrous sodiumsulfate, filtered and
w@ovsesissat ed in vacuo to yield title conmpoundPCUSOP05217
94%vyield). 1HNWR (CDA3) d (ppn): 8.81 (d, 2H), 7.62
(d, 2H), 3.68 (s, 3H), 2.82 (s, 3H . Exanple 13
Ex#mpl-8Cycl opr opyl - 5- et hyl sul fanyl -4H-[1, 2, 4] tri azol - 3-
yl)-pyridine A solution of iodonmethane (0.457 niL, 7.33
nmmol) in ethanol (3 nL) was added to a sol uti on of

o Mo SRERR IR relabeadiooufstbeoTighi s °
1- [1-@195151%%1%9pr? tetAzbIEs. ty?ét’hﬁﬁdé'@ r@b&kf}% r?ensﬁ dissolved in

reaction mxture was extracte

dictd obntelttenne tuhderok ganiand kdetieylambr (MS hE 0. 29 3thmBI)ivie, added followed
dri ed over anhydrous sodiumsulfate, filtered and

by mefhyksioayiedhlotile 2R Sull, 0. A5 mmo])e I he aerstionavag Allowed tecstir at
e soli 1IH NWR (CDC 3) d (ppm: 8.77 (d,
roo %&Peﬁ*a%? gg , 3.23 (m IH), 2.82 (s, 3H), 1.17
Sodiiih biabonBtePéht.y Was 24 k
° 4- (5- I\/Etorr}larc; gsul()f cé)1 rs1y eA? %gt% %ﬁﬁiﬁé[ up Tvta Sr fl%nzeoefxugcmf% with
ethx}yimtaiUe tle‘€o times o[The combimed organic layers were washed with brme dried over

%{g | -5- rrethylsulfan%J-4I—L 241tr|azol IE)
Sodwf} Bl corcemaietoilhe pridg pEadust wes Hurlféﬁﬂdédalhs E tube

6‘”’?"%%% a W i orfusiiy Aot Rillag 8P . MR

(cﬂmgrav@gﬂl)smlls s, qﬁPm 07 (BUI), ¢. 599 6191U2H¥V"€'153|( @mfﬁpﬁ (s, 3H),

Extracted into c oroforn1( hed”’or gani ¢
1.99@yéH).wi t h sat ur at ed sodlun1b|carbonate (50 nL). Dried

over anhydrous sodiumsulfate, filtered and

concentrated in vacuo to yield title conpound (1.01 g,

Exa?/é?@s 'IZD% @5 wgéé_%}uygcgﬁ)g?gﬁ.?% f@(g(% ’”’?’%b%‘? (d, 2H), 7.64

3- (5- Met hanesul fonyl -4-nethyl -4H-[1, 2, 4] tri azol -3-yl) -
pyridine The title conmpound was prepared anal ogously
b) Methanesudfeyicernid Zdésxhiolbelslﬂumroenhmyll)eZH-teﬁ’azolaﬁmlmethyl ester

R NS T S T TR T
metﬁa?nol @ﬂ)mg P ﬁﬁ'ﬁoﬂ h@m@m%aﬁ@ Eulfdnl?i cKofide édj@'z thb 28 'n?rglol) and

trletByl(a'&uﬁe UD 05 1y, 0:38henyl))in didikirbasdend {0RY.).- Fhéeiuby bxtfddtion

({m triazole The title conpound was prepared
produshwaydivided inte twhsamples end eartied Eriveeshitoi the nseimeriction without
furt fl 14 usi ng 3, 5-di fluoro-benzoyl chloride as
léetrQPP Oftaterial . | H NVR (DVBO-D6) d

¢) Methanesulfonic acid 1-[2-(5-chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-ethyl ester
The title compound was obtained from 1-[2-(5-chloro-2-fluoro-phenyl)-2H-tetrazol-5-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
extraction product was divided into three samples and carried forward to the next reaction

without further purification.
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(ppm: 3.60 (s, 3 H 3.89 (s, 3 H 7.56 (s, 3 H.
Exanpl e 15

W@ 2{04/0836¢ opr opyl - 5- net hanesul fonyl -4H[ |, 2, 4] PCT/HEDS/@5217
-yl)-pyridine A solution of potassium permanganate
(525 ng, 3.3 mol) in water (22.0 nL) was added to a
sol ution of

4- (4-cycl opropyl - 5-net hyl sul fanyl -4H-[1, 2, 4] tri azol -

di.ne racid (11 nL
& MRt Py a de iR s Rl e fer % 75 ’
The fA¥ Eém &ﬁfal % Bbtae TR (B ol Y12 Hvesrassiciedl) wndthindl iEmmol)
purpl e color was di scharged. The reaction m xture was

usingutettmat sulfouiyl bhlotile (o5 ormolhaetl trisdy! eménedPgampb inayer
was washed w th saturated sodi um bi carbonate, dried
dlChlS\V‘éfﬂetaﬁ‘?ﬁ/ééé%@ sodium sul fate, filtered and
concentrated to afford the titled conpound (546.7 ng,
94% white solid). 1H NWR (CDCO 3) d (ppm: 8.86 (d,
e) M(%'fﬁaneEBll?(Ynllé gclld(l2 ZED-ﬁ)lﬁQH-ﬁbtrhﬂl-ﬁyl&eﬂﬁ’l ester 3H), 1. 25
The Mt hginpéuhdwaslitaibedfroinh -2-r- W}dzﬁi [qtrazohﬁ'b’]r)reélzaéPl g-pmol)

usingighate SKECHY, SHORgE by Pineliren (stRyaPTsdmeldn y.
dlchﬁﬁ(bxglgthar}em em So a; 73; 1951; 1858) and 774 ny

I'soni cotinoyl chloride hydrochloride in
3m of pyridine was heated with m crowaves for 5 nmin
at 160C. K2CO (sat) was added and the m xture was

f) I\@mmulé@macldﬂeé% -y ame-ghenyD-2Hteirazal Snylmetyl estef

The g{ﬂhgg@%g garﬁr%gﬁglw% x%rﬁ.)elﬂ% Q%ﬂéa%% bt ﬁ%enzomtrlle (1
mméﬁ 11&1‘?1% %Qtl‘leﬁixe sﬁl'fbryh@hfo%@ 5 nﬁn&]g RAA trleﬁhy@ Em(lﬁb (23mhl)ol) in

.67 (m 2
dlchlﬁ)romlaﬁhane (5 mL)
[5-(3,5-Difluoro-phenyl)-4-nethyl-4H[1,2,4]triazol - 3-
yl]-methyl -am ne The title conpound was prepared

o SRR PSS P B phabisiare

The]tﬁﬁ)cofrflggﬂﬁ@ls%b@dliﬁ%d'lﬂé ?ﬂ@%dr@ﬂsal;l}i@%rdzgl I1%<||)|‘§/|1§6bc32n(z)omtrlle (1

~ mm()lj usﬂnghﬁetHarﬁSqunmyl&h}dﬂded) 5 mmol) and trlethyl amine (2 mmol) in

(4-neth 5-pyridin-3-yl-4H[I, 2, 4]triazol - 3-yl
<hd#m@ﬁWH@n¢@§’P Ie conpound i s prepared according to

t he procedure for nethyl-(4-nethyl-5-pyridin-

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-y1]-
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-S-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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4-yl -4H-[1,2,4]triazol -3-yl)-am ne (exanple 16a) from
ni coti noyl chloride hydrochl oride. Exanple 17 a)
w@2g0swsan- 4-yl -5, 6,7, 8-tetrahydro-[1, 2, 4] t ri arCt/op2003005217
a] pyri mdine A solution of 750 ng (3.1 nmol)
(1,4,5,6-tetrahydro-pyrimdin-2-yl)-hydrazine
Miythaatadione: 4G@2-3K687Zphe e 49;
) 1 1004 B HaS Lo eEp ll’ll}tgheh’ltﬂ”(’Pg'rﬁ"g,on| ?gﬁtﬁgy
Thebmlwqmneowds obthined frdm [Msaodr)-ppwmmeemme;a; s@ttanol (1

ove . .The 1 a tjon mixture was cool ed and
%‘“ﬁfhﬁﬁ %E%BV'( Cg’i?f}‘?e é@mmﬁéaewr #inigg {Hmypol) in
dlclg@{&ﬁ&ﬁﬁ{er(}l g conbi ned organic extracts were dried
and concentrated. Flash chronmatography (CH2A 2ZMeOH
10 1) afforded 83 (18% of a white solid. I HNWMR
d (ppm é H§324m2l—l)413(m
k) Meﬂbalrps@ﬁn(lmacxg 1|-{)2 @-19 o-plenyl) A -tatrazol-5-yl)-ethyl ester

triazolo
The S e o bl Fa 0 é%p%rnezéa%ﬁaete@eb?arﬁrn@hanol ¢
mmb® dshey rﬁétﬁﬁr?edéiﬂi%n?l‘}fhlc?hd%y(ﬁ 'thﬂlog ahl téetﬁ Q mm l}sm
t et rahydro-| triazolof ] pyri m ne ? xarrpcf
dichl gmmefthamen(h$ mdf)i noyl chl ori de hydrochl or| de. ¢)
3-(3,5-Difluoro-phenyl)-5,6,7,8-tetrahydro-[1,2,4]tria
zol o[ 4, 3-a] pyrim di ne The t|t| e conpound is prepared
Exagapledi ng to the procedure for 3-pyridin-4-yl-5,6,7,8-
tetrahydro-[1,2,4]triazol o] 4, 3-a] pyri m di ne (exanpl e
17a) from 3, 5- difI uor o- benzoyl chloride. Exanple 18

a) 4Meum1rwpynhﬂrn)4~§1-5,4£iilzydrd-ﬁf,z 4]%ViﬂiaeJ3Ltﬁndne3

I\/{E}nh i |de% nmol ) was added
Isoql‘botﬁlogwﬁ?m Ysiroghlesidg;(@ ép%rﬂré‘l émrnpldn od ¢mahyle- 7. 68
th1o§’é’ﬂ§?fc)1rbhﬁd?g @igelr%@% H‘E}d JO8 n[u?tg d’ﬂ%%gdp grely@nd stirred under

[ uxed was a
argaodt amiboent teamphratere overtigia. Ak d&pon’éﬁbﬁ fo @@ﬁbssﬂﬂlu‘e@usf sddium

by (30 ot R0 ananpl i diciand e Fesbitig selvbien wap Begged a
60°C 866 16 TAES chblin ‘}Q&H%&Hﬂer & M@ RutiR exgasq{eﬁﬁ'ﬁlgie\ﬁ with 6N

t he next step. 3- dlazepan 2-one razone
hydiegHlosic adide @hwmaoztawehwdnmdewmomcmﬂ by 'ﬁltza&mmo Igivenhs title

comPORRLaft 1% it T 25255 PR Bivido 6 & tppm): .78 (ad, 261,

7.75 (dd, 2H), 3.59 (s, 3H).

Example 10

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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tetrahydro-1 -1, 3-di azepine hydroiodide (1.79 d, 6.58
mol) in EEOH (12 m ). The reaction m xture was

wo edosissss for 5 h and cooled to r.t. Et20 was eddes2oasne)s217
the product was collected by filtration, washed with
Et O and dried under vacuumto give 1.46 g (100%
crude title conpound whi ch was used directly in the

4- cgaﬁe tﬁ%@ﬁ ?@@E{DA gl Q(H%)é'%rroa 1,2, ?](tjl:lazole 3-thione

A sohitionzaleqmmqoamoyld[ydrmde]([21623} dig éz@@phémykcmlsampél igpthiocyanate

5y PO RARRRDGRPRE R O TR o MR ATl P gt was

cool@d ® 1568 empesiniie ah@thel sBlvantmvaH remved r agadoms sediubAfydosxide (9
for 10 mn. The reaction n1xtur was paqure 6

mL, Q%d@;ngl@l)u;yarscﬁqlde@ and the aqsﬁgltgl)gtsp 0B Vagineat e%@ﬁ %hf@r 20 h. After
r

cool& cﬁm %}Hﬁega‘erﬁgeg tt]ﬁg §€W%&%ﬁﬁﬁ§ﬁ%eﬁ%lﬁ{j3N h};drochlorlc acid. The

gave 1 crude
prectpﬂateethﬁulﬁrlﬁedldramltdctedﬂgf filg-atibrotorgies thy title ct)two‘m@k(pale yellow

soli -3 g k@yﬁ%Nﬂs&ﬁ@g@sq 3678 id” 578 A, 7568844 B 1.00 am,

21)).61 m&H topRpyl-N Sgmd bck&t §vend signaizlt 3e32gpm

)$% @nS% } onpoun |g g talﬁéd fron1n|cot|ﬁ§yl Bpm).
chl ori de hydrochl oride according to the procedure
bed for 3-pyridin-4-yl-6,7,8,9-tetrahydro-5

Examfneiiqtr. azol o[ 4,3- ][I, 3] di azepi ne (exanple 20a).

4 (ﬁw% ryi-sqnfe{ &ﬁfa%ﬁmt% 254]%Zzo$-3tﬁ5 pafmeieo- 4H |, 2, 3a, 8
SRR Rty By Hoft L s GRIBIUN G, 4]%1‘1%1633}&%%5 (1000 mg,

ccor di'ng
5. thﬁrbé)dn naa skﬁdimlnl Hydtbxﬁahzr(lo ml), added a solutlon of 1odomethane (0.52 mL,

8 32 o) ippiienabi by o 4 T CREmgRF Factsted inie 209 8a

dlchlfe&aﬂqﬁ{tﬁn@ dndvaéheRtm bﬁ‘ﬁ‘é‘ ([sb n&ﬂlnﬁémk astpdrusipdivei Mfate
5-pyridin-4-yl -2, 4-di hydro-| 4]tr|azole 3-t

filterddoamel o@ﬁc@m@tedzm VACWme)eldvaﬁe gommwldaﬁd@og P4"repld). H-NMR

(OBl éxnain 551 W SHIER6? 1 SB0rt § DL €2 PG i ure

was stirred at 65C for approximately 28 hours. The
solution m xture was carefully filtered and
ExamgpledBtrated in vacuo to yield the title conpound
2.88 g, 81.3%. 1HNWR (CDC 3) d (ppm: 8.81 (d, 2H)
8.33 (s, IH, 7.62 (d,
4-(4-Cyclopropyl-5-methylsulfanyl-4H-[1,2 4]tr1azol—3-yl) -pyridine
A solution of iodomethane (0.457 mL, 7.33 mmol) in ethanol (3 mL) was added to a

solution of 4-cyclopropyl-5-pyridin-4-yl-4H-[1,2,4]triazole-3-thiol (1 g, 4.58 mmol) in 1M
sodium hydroxide (10 mL) at room temperature. After stirring overnight, the reaction
mixture was extracted with dichloromethane and then 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

58



10

15

20

25

30

2H), 8.18 (q, 2H), 1.51 (t, 3H). Exanple 22

(4-Ethyl -5-pyridm4-yl-4H[1,2,4]triazol -3-yl)-nmet hano
wo 2085080366 | on of 4- (4-ethyl -4H-[1, 2 PCT/US2005/005217

54]triazo|-3 yl)-ryridine (2.55 g, 14.6 mmol) in 37%

oo B RN G oy TR 2R o (1400 m,

4.86 |m:1hbl§» ioagetib acid) adde@ladethtioh of ENMOPUCES &2 BPmehol BRM,0 (50 mL)
sed without further purification to renove rendl ning

droBanae -f Stitegd @dhl) )3 hopgs. I\JMtde(d@Ddiug) hIﬂr()gﬁmﬁulﬁfB uatil pldple colour
waglﬁ)schaz e Zngr? %F‘Xﬂtgéﬂﬂ%%%ﬁghh ”'Fg @199’31}1?)3 Shegl |E)I)rgamc l%yer with

saturaEﬂ Isydiluﬁn hiyarbokiate @somhm l—Bhéd 8ve4=]ahhyc&6@d ﬁ)dﬁnfli galbat dBYed and

de Dic (ﬂ]'nororret hane (4 nL) wa ded a vi
concenirate ﬁ/@CltetO@flﬁlgﬁlt@ c,gymogpcﬁ(uo g/g,_&ﬂ% yield). "H-NMR (CDCls) &

(orly #8914 2EB2 062 R By P R8O, 48R 38, 05 e actbed.
The vi aI was seal ed and the reaction was all gvveﬁ to .
Th t filt t hrou
b) S MetRinrsBometviectl-4L5 Hirinzohe yDrpyradisspound
Thel4#NMRnt as% ﬁﬂ%@anaﬂo%ogs:&)i{é%ne (sé'gue f_fgesgﬁbedzi'ﬁbexample 9,12,

7.63 (
andAIAWﬁg}nlecﬁlqoy} cldondShydredhibriide, 43, sértinig mamkriat. IITRMR(CBUL,) §

@Pé‘gqéggg% Sbuced Boa 352 i, DEBRG NG RS s S3%S 1) S0t (m, 111,

,2,4]triazol-3-yl)- ryridine (exanple 21),
( -ethyl-5-pyridin-4-yl-4H[1,2,4]triazol -3-yl) -
c) 3n@t51§liblor()q)lmnpl)é-m)hamnﬂfonyl -4-methyl-4H-[1,2,4]triazole

Theétét?e grg%}lg rflg %e‘%&%d&gp}ﬁ 01[1st ‘% thL tserciu%rzlgel c?esgrﬂ():e% 1?1ae|xgnelg%{a 9,12,
and4141rmidg>d 5-GHRES- @bﬁ‘za?l M&loﬁdé‘as%{mﬂ% fhaterial. 1H NMR (DMSO-D6) 5

5 2 4Ttriazol e-3-thione as starting materi
(pp®Y:(B6GBDB H) 3R0sphERVIN6- @ 1E).hyl - 4H-[ 1, 2, 4] tri azol e- 3-
car bal dehyde The title conpound is prepared
anal ogously to the sequence descri bed for
Exampldist hyl -4H [, 2,4]triazol ~3-yl)-pyridine (exanple
21), (4-ethyl-5-pyridin-4-yl-4H[1,2,4]triazol-3-yl)-
nmet hanol (exanple 22), and

4- (44C§{19§%0|¥§F gylﬁét%angvlﬁ)gyﬁglﬁ[ fl 224]Lt1 1£|zrol &-pyls‘ldl Gy bal dehy

A sﬁuﬁﬁl 6f pathdsitmi Qepiepyhatc 4525&&1@,\’3 3 Zmﬂol‘j W2 (DD.0 2B vhs added
to a scﬁutlori %f 4t P4I g;c op%gpﬁtS%rrneth ?sulfanyl 4H-[1,2 ,A4]triazol-3-yl)-pyridine (514
mg, 2.2 mmol) in acetic acid (11 mL) drop-wise 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
(CDCls) 8 (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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Exanpl e 24 a) Ethyl
4-{[ 2- (3-chl orophenyl )-2Htetrazol -5-yl ] net hyl } pi peraz

WO p@sl08135¢ boxyl at e PCT/US2005/005217
2- (3- Chl or o- phenyl ) -2Ht et razol e- 5- car bal dehyde
(22.3ng, 0.107mml) was dissolved in
1, 2-di chl or oet hane under argon and et hyl - 1- pi perazi ne

a) Mahppwin@ﬂﬁ/wlﬁyﬁmhA D1 41112[111@4]&1%?-3%?151 gmiho! | oved by
sodium triacetox orohydrld 0. 150mml ). The

A midhouigdolns o S tine-N by - e bpbialie

(Hexgl?g Sinith h ? ?1% SQ"o%lti 37:3:.,] 2@5 l\/\ﬁﬁg%\‘a 6@??4 {%]?é) <$ﬁa1ts8mcot1noyl

chlokide h@d@dhlafide ﬁomm;fyaid&;t wdd eatddusith Ri@ENWEFesWBS S5 min at 160°C.

urified col utm chr omat ogr aphy usi ng 45%
KaCRl @@@/"F‘Eﬁéa esangdrhe mgio ey enexttagtegiddimes wish GHGlg The organic

pha Q?%’g&#éq i f é@?’gﬁt@?ﬁédrgsté}%%atx?)%q}q‘}%@hax}&z%{ WAC gave

216 mg@8%)mf 23ehlowNHBIolid, 1ERNMR IDMSOY, th(peth):2.85 @93 H)B.45 (s, 3

HWaQ%i&ﬁ?ﬁ@%fﬁ&g@@”E@S 24b to 24f were prepared

4-[2-(5-Chl oro-2-fl uoro- phenyl) 2Htetrazol - 5-yl net hyl
%_ | perazine-|-carboxylic acid ethyl ester The title
b) [ ifldoX@2phenyl)-#a¢thyled H e[l 201 ] tniazeh3-ydeitind e riinem

2-f1 uor hen <

The Sl 2oPL S RA T RASRYak iq be ossure donmethyi--mettg >
pyriéinbd-h-4HHl ,Q@]ﬁﬁafzale?,—@fli)réhﬁw (Safr &1&3 fﬂd)hl 3 @ cﬁﬂﬁﬂiﬂé'—ﬁen@é‘ﬂ
sadi um tri acet oxy bor ohydride l)
chiogide. 1§ ) dAPRmy2 83 Gha H‘)r%]e(spﬁ 5RO (i 1) 7.35 (m,
3}Dpur|f|ed by colunn chr omat ogr aphy (35-40%

Et QAc/ hexanes). 1HNMR (CDCl 3) d (ppm: 7.93 (dd, IH,

7.51 (ddd, IH), 7 34 (t, IH, 4.14 (q, 2H), 4.02 (s,

c) M?_I%}ﬂ (ﬁ»;n?gthgfrg pyrlcfm -yl-4l-§ m1 2 4'_Prlazol- 3-yl)- atuhm?:el_b ©)
The Yitle %Bh%@ﬁr{cﬁé PrepareflatESBHla)o %ﬁ%gﬁdg@@ n%ﬁﬁgé%étﬁyl 5-pyridin-

acid Thetltle co

4-ylyfdl- [103&v4hna2)oh&md) -oinirsi (eeanpledin) from mcotlnoyl chloride hydrochloride.
2-mtolyl-2Htetrazol e-5- carbal dehyde (36.1 ng, 0.19
nmol ) using ethyl- 1-piperazine carboxylate (0.04 uL,

Exafypfe/17m0l ) and sodi umtriacetoxy borohydride (75 ny,
0.35 nmmmol) in 1,2-dichloroethane (2.5 nL). The crude

product was purified by col umm chromatography (20-35%

H N 3. 7. 94 I
3! %ﬁ%‘ﬁaﬂﬁ%ﬁi@h{% {lap e opdPilnyrliniiing* "
A soﬁkﬂ)o,n of. 7(58 11%%(3 %ﬁi}nolﬁ( 1985 6reetrdtydrazpPdmidin-24/)-hydadife ( S,
hydraloldzie(@ﬁﬁ Brseh ngasflﬂa Permazis; 5061495 1199t BY8]) pchEi2ame (3.1
mmd) 50RO bhicrid hfiGER¥lide in 3 ml pyridine was heated at 120 °C over

night. The reaction mixture was cooled and diluted with K,CO; (sat) and extracted with
3x10 ml chloroform. The combined organic extracts were dried and concentrated. Flash
chromatography (CH,Cl,/MeOH 10:1) afforded 83 mg (18%) of a white solid. 1H NMR
(CDCl3) 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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ester The title conpound is obtained from

2- (3-io0do-phenyl)-2Htetrazol e-5-carbal dehyde (1 nmmol)
wa@giongsmwshyl - 1- pi perazi ne carboxylate (1.1-2 pemuU¥20as0h5217

sodiumtriacetoxy borohydride (1.5-2 mmmol) in

hIo oet han = 15 . e .
The JuE 58 E8uB RBRRG Aoy Sisina B Pdisp S Frdemiidin g 624
tetraR@ddo~ [qab]mﬂowsm aﬂ‘d]gyrﬁhidmle (e=4eplENGa ﬂrérh Qi RRRB AR i
obtalned from ornmyl -tetrazol -2-yl)-benzonitrile
hydroghlg#ide) usi ng et hyl - 1-pi perazi ne carboxylate (1.1-2
mmol ) and sodiumtriacetoxy borohydride (1.5-2 mol)
in 1,2-dichloroethane (10 - 15 ni). f)
©) 343,Ea)ﬁmﬂFb4phEﬂyl56m,wétrMLu,zzﬂtﬁﬁdlﬂlﬁl-algyvﬂrﬂiﬂtdw'

e-1-carboxylic acjd eth ster The title

The ilgﬁ,ﬁgxg}%géxly 18 PEepaTedlagC rldg)f&tprﬂg;hproce ure for 3-pyridin-4-yl-5,6,7,8-

tetraBydrd=[fi | APk Rrza 1B E By byrRiName! (% 1E QL8R - 1

o car ba[1 (%ﬂyde an‘%‘IL%T usi ng( )ét qt7 )a%ﬁg%er aazhﬂuoro benzoy

chlotid¢.boxyl ate (1.1-2 nmol) and sodlun1tr|acetoxy
borohydride (1.5-2 mol) in 1, 2-dichl oroethane (10 -
15 nl). Exanple 25 a)

Exafirplé&14 { [ 2- (3- chl or ophenyl) - 2Htetrazol - 5-yl | met hyl }
t hi o) -4-cycl opropyl -4H1 ,2,4- triazol-3-yl] pyridine
5- Br ononet hyl - 2- ( 3- chl oro phenyl) 2Htetrazol e

2- (nfe}@gﬂslg 432930 lﬂ%irﬁgiﬁﬁg&gg to Ia)vu al and

MetHyld@’le@(ﬁ @i)nil Bipyidd) wadtadded 2o érsolutlon of 1,3-diazepane-2-thione
dr o- 4]tr|azole 3-thigne (14.8ny, Q.068mmol)

(1. 0@&@ 4% @%94} iy 4etone £5in- dbp eeastion HllXtWFeW%ﬁ rgfluypesfos éarn@a
EtOﬁ'Was A8ed RARE h8No Y‘(ﬂi()n% ?&‘Q@l@e bR libs, Aler cQS’l‘fﬂvgato r.t. l%ex was

t enperat ure overni ght e reaction mxture
addedrand ulgghpracipBRE waslvell¢d@Pbyfltiation) washed wdthl hex oarelt drmdet&) give

to,yield title c oynd as e solid (18.3ny,
179554 prvcibiiecrorapag S WBrohgasaed dectl Tndie ekt fiep: 04

(m IH, 7.76 (d, 2H), 7.49 (m 2H), 4.97 (s, 2H),

3.29 (m IH, 1.19 (m 2H), 0.84 (m 2H). Exanples 25b
Exampl@B®y nay be prepared as descri bedfor exanple 25a. b)

4-[5-({I-[2-(3-chl orophenyl)-2Htetrazol -5-yl]ethyl }th

1 0)-4-cycl opropyl -4H-1,2,4- triazol-3-yl]pyridine
1,3-diazepan-2-one hydrazone hydroiodide

Hydrazine hydrate (0.44 ml, 7.23 mmol) was added to a solution of 2-(methylthio)-4,5,6,7-
tetrahydro-1H-1,3-diazepine hydroiodide (1.79 d, 6.58 mmol) in EtOH (12 ml). The

reaction mixture was refluxed for 5 h and cooled to r.t. Et,0 was added and the product

was collected by filtration, washed with Et,0 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-SH-[1,2,4] triazolo[4,3-a][1,3]diazepine

A mixture of 1,3-diazepan-2-one hydrazone hydroiodide(1.00 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,CO; solution, sat.,

and extracted with DCM. The organic phase was dried and concentrated. Flash
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The title conpound (25.2 ng, 68% white solid) was
prepared from net hanesul fonic acid

wo 2q02/08B5€hl or ophenyl ) - 2H-t et razol - 5-yl ] - et hyl PE€BUS2005/005217
(26.4 ng, 0.087 nmol) using potassiun1carbonate (13.3

ervofigpy (PCUPochf Sy 846! OPF SRlr FuBEbRE Uy il e

direcﬂﬂ iR HRLRRI dtép. "B NPBRTL)89aE, 4 BPBISTRELI)E.86 (e Hi GHid. (d 2H)
e reaction mxture was purified by chr omat ogr aphy
8.66 (Bi2dd).a silica SPE tube (2% net hanol in
di chl oronet hane). 1HNMR (CDCI 3) d (ppnm): 8.78 (d, 2H),
8.16 (s, IH), 8.04 (m IH, 7.75 (d, 2H), 7.49 (m
b) 3-?!7lhdm‘33@i-5(6;7 81tbbrah33dﬁ)44](lm 2 w}; teGadf-gziiledd) , 1. 16

The titlq 1§ porpispd it A SIS R PO é%lP%{%’f‘Y‘gOW]’%%Wf’H’ﬂ‘b%P fhe
procgd\{llf aéscﬁe%fﬁﬁ% sﬁﬁrﬁhﬂ- laeylg is 9—1:&9&]@’3#5—‘51H([I1& Btridolops 36

prepared from nethyl sulfonic acid 1-
aHlBBh@ﬁpﬁhKemmmﬁeﬁgi» 2H-tetrazol -5-yl]-ethyl ester
.7 nmg, 0.091 nmol) using potassium carbonate (13.8
ng, 0.100 mmol) and 1-ethoxycarbonyl piperazine (13.3
¢) 3- gj\;s lﬂﬂﬁﬁﬂo ﬁHﬁAéQl) 58 ﬁg-%t%uyuiﬁrbuﬂ i2 m-tataa&a%ulene

erni ght rodict was purlfled was
The title oompagdap hptausadrfg)lm 3 Srdiflaerodprzey) @blo(nilg%:cordmg to the

fol |
o e D T SR R sl
b 8.07 (dt, IH, 7.50 2H), 4.29
cﬂ[l@$ﬂﬁ%ﬁ%ﬂ%(@iﬁdﬂﬂe2 %, 3.5% (m 220, 2.56(Eqn 220,
1.64 (d, 3H), 1.24 (t 3H). d)
Exaﬁ§$§%*$ég§[fhzoagiﬁir[uoro-phenyl)-ZFLtetrazoI-5-y|net
,2,4]triazol -3-yl}-pyridine The title conmpound (32.1

4% white sollgﬁ %obtalnedfrom
+ (4%&&&%@@&0&& pyeidin
-Et%g]t(? Ip%(“ih@f@ ng fl. dig%&oqb QP%]irl)az&ELStt‘ﬁidrﬁi(ﬂ) b-& 29 ldn@tnby)lwas slowly

usi ng got assi um car bonat e
adde((BtS R@ﬁy ficRel (oL )W@hdd three times wit

ri dr -0 :
ethappl (QO gp}It,)r ,Hyépgﬁtgng Wﬂ%’m@ afd;ﬂgﬁé( {)85161 fwgromma’tely 28 hours.
The%ﬁﬁttﬁﬂ 'rﬁl{(ﬁl!r@vx&;ca':fem%' ferddRMcbAEBRRRRE YA Sadoad l?ﬁegﬁl the title
reaction mxture was purified by chromato% )ﬁ
(228851 316396 BPHE NMIR((TICLs) Bt K86, 30D, 833 (5 11D, 7.62 (&
|chloronethane) 1IH NWMR (CDC 3) d (ppm: 8.80 (br.s,
2H)2$1)18(q?,2éﬁ Lad & PH), 7.62 (d, 2H), 7.49 (m IH), 7.31
(t, IH, 4.84 (s, 2H), 3.71 (s, 3H). e)
4-{5-[2-(5-Chl oro-2-fl uoro-phenyl)-2Htetrazol - 5-yl met
ExampleaRf anyl ] - 4- cycl opr opyl -
AH[1,2,4]triazol -3-yl }-pyridi ne

25 mL portions of ethanol) in

(4-Ethyl-5-pyridin-4-yl-4H-[1,2 ,4]triazol-3-yl)-methanol
A solution of 4-(4-ethyl-4H-[1,2,4]triazol-3-yl)-pyridine (2.55 g, 14. 6 mmol) in 37%

formaldehyde (~12 mL) was stirred at 37°C for 16 hours. Flash chromatography (10%
methanolic 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 (g, 2H), 1.27 (1, 3H).

Example 23
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The title conpound (30.7 ng, 84% white filny solid)
was obt ai ned from nmet hanesul foni c aci d
WQ@2{05408135@r 0- 2- f | uor o- phenyl ) - 2Ht et razol - 5- y| P&t/liy1005/005217
ester (~26 ng, 0.085 mmol) using potassium carbonate
(38 mg, 0.27 nmol) and
4-cycl opropyl -5-pyridin-4-yl -
a) 4EmPptidia-4y1-3H ,ﬁtﬁaid]é—@%rﬁzﬁae Kgge 0. 10 mmol ) in
DichRR6:8BihbAd (48] L was Bdeddb aag! dga(w%ﬁylgﬁ’- §Pa1ﬁwh%§1 4H-

The reacti on m xture was url romat ogr ap
[1.24litragok 3 ¢il-ingthaspE 6. Gbleg,(02279 rﬁﬁzfoﬁmmﬂamnlgame d10x1de (364 3 mg,

4. 1g%%&%gg&{%@ne@%v}aﬁ'y’i;“’ge ngCI a:gg_ﬁw reﬁgﬁgnn}vﬁ? 8111 étp s@g for two
hou(rsi OdThd tebictioh. o5 ﬂl’ﬁarecﬁﬂﬂ}ougﬁ c3fite(an@RbAIentrhidl to §*1e1c§th(e Hitle
conmoeled{ HINQ{R GCl@iE?sbé ePm: 11031 ds, kB § BF (3 H)e T 1634 d) 215), ¢145 (g,

| f | }-4- et hyl
ZH%1%§qﬁ]?ﬂla?gr-%-ylg?pyyidne The title conmpound (12.3
rrg 32% white foan) was obtained from net hanesul fonic
b)4 Mezhxls'z pyriding3-yI-Holds 4 lsriarsleB-carbaldehyde| - 5-y| | - et hy
The titRSIat o(mcg %gn E%d}ycb r%}g%%mb lhegg%qlqe%cg %&%‘%e&l By 4- (4-ethyl-4H-

car bonat e

[1 QM]nmzhyB-}fB-mrdnrth (exdmple-22), 4(4¢Itﬂ}&-dﬁmfr1dm- -yl 4H -[1,2,4]triazol-3-y1)-
g@gﬁ ?#tr thl?ne (22 ng

metganal § (in -4PigEntt Js'ﬁ*ﬁe[rlzﬁ ﬂﬂréazalfewa@mdehyde

(exdHiic 2SR Rhgld Heﬂ{y‘f-s\i\ﬁﬁ agygl}g bedayghr omat ogr aphy

using a silica SPE tube anol
-[1, 348kl ofshican ey statidgbaRerialDC 3) d (ppm): 8 80 (br.s,

2H), 7.85 (dd, IH), 7.62 (d, 2H5 7.50 (m IH, 7.31

(t, IH), 5.30 (g, IH, 3.66 (s, 3H), 2.05 (d, 3H). Q)
0) 54(31513{1"1120[5?- anyﬁfh%@th%dhmpf,@ ARRRANEB-AHibhRiehgde! - 5 V!
Thediflel C@%’rp@md isqrpiaredpanslagously 6o tg-spiyenpy d¢astr1bed fihred-@i-dthyl-4H-

[1 2?@?%%8'1@- f)%ﬁ% ir gﬁgagnpﬁa Z\M] (Bf eetlfy?%@yrl\g?n- ﬂ ﬂefldtrlazml 3-yl)-

nes
methar{o2 (e(x’ém@fdzzgﬁ)garﬂ 4-bm9r-s-p9ﬁaﬁ;y4 YH-2BE @tq&mbre%-uéxbaﬁéﬁ%e
(exagg;ﬁgéﬁ@tbé( L(sgg SG@ 5@1§t}orﬁrﬁhe§1yla-ﬁdnet%yl 2.4- d1hydr0 [1,2,4]triazole-3-
pyridin-4-yl -2, 4-di hydr o-
thmﬂe gyﬁmﬁé?g‘}% 22 B one (23 ng, 0.10 nmol) in
Ex ?ﬂﬁtsltrlle (1.5 nmL) at roomtenperature overnight.
daction mixture was purified by chromatography
using a silica SPE tube (2 - 2.5% nethanol in
di chl oronet hane). 1H NWMR (CDCl 3) d (ppm: 8.78 (d,
a) EZH] 4—ﬂ2&@-chﬁﬂ'ophéﬂyl) Z}?fﬁg(ag%l-%ﬂmteﬁﬂﬁn%&azi@l-chlﬁ&ylate
septe

| H)
2~ (35.§|lblor01p}gpnylofﬁH mquolg- caIba(ld¢hy§e-|122 31)21%3_ (1 1(37mmol) was dissolved in
etraz

5- Chl 2-f oro
1,2- é‘lﬁﬁ%geﬁ?aég pggqr%rggoqnc X}lfll Elpera ine carboxylate (18 4uL, 6/.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, dried 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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acid ethyl ester The title conpound (25.2 ng, 72%
yellow oil, ~90% pure) was prepared from
woredohasmssal f oni ¢ aci d PCT/US2005/005217

| -[2-(5-chl oro-2-fl uoro-phenyl)-2Htetrazol -5-yl]-ethy
| ester ( 29.5 ng, 0.09 nmmol) using potassium

46%9 drbqnet eC088) BYppih): 371 907B) 1)1{2619.@70 (m, 1H); 7.469 (m, 2H); 4.139 (q,

ethoxycarbonylplpera2|ne O ul, "0’ 14”mmol)" i’n

2H);a62820(si 21); 13e5411(nk 4Hd)) 2.604 @O0 &6Ri(gBH). The product
was purified by chromatography using a silica SPE tube
(25 - 35% ethyl acetate in hexane). 1HNI\/R (cbA 3) d

3 (t, IH,
AR o g W 14
2.51 (m 2H), 1.65 (d, 3H), 124(t 3H) i)
Cycl opr opyl (2-mtolyl-2Htetrazol - 5-yl net hyl su

b) 44[2%5?)’[11)102“-2{111!02?'43]1?113’1&25 -tegrazgl-$-ybypethyi]apipazind-14carboxylic
c ound (29% off-white solid) was obtained from

ac‘dﬁ@gﬂﬁ Lul fonic acid 2-ntolyl- 2Htetrazol -5-yl net hyl

The 3 € (Fméérjxgig/f?h)méj S99 yPRSAOT) WHS GRER8E Bofh 485 TRk -2 Bro-

Acyc
pher&l)paH-ltdtaZolfb‘SLbarBaldeldyd&)(ﬁt 8nhg, 02 thhiol) @iy ehd-1-pigeReiel
in acetonitrile (15 nL) at roomtenperature

carb%é?tﬁ (@3 uL;LPﬂmol()@md:EQ;)lum tripgetgxy Wralydride (3Hmge, §.29 3amol) in

1,2- cgﬁ‘gﬁro?gtan? (_})9% ﬂi{Sg élj he gi’ud§ d\.&gg@s av{lﬁ?q_]?y C(éulzlg C matography

(35- MEtéA%&g%%esgﬂﬁ{SI\]m mtofj%)m)}z?il_ 93 (dd, 1H), 7.51 )gd%d 1H), 7.34
(t, 1), duildf @ngH), 4402 (s) 212), 4]55r(nﬁzifbl), 2.81 i} 4Ky 2T (nsSHhe

title conpound (31% off- vvhlte solid) was obtained

from met hanesul fonic acid |-

& +- bR A AR SyRistd Sl hi%aneAi Sartp iR Ryl Seer
The 8119 MémﬁétﬁfdA(SB g2 54%1 ysw eﬂi Wwadobthinbd &68 BrdtdlL AN etlakole-5-

mol) 1n acetonitrilé m.) at room tenperature
carbaldedrydie gm 1 mg—|ON19I?nmnl)G]@fﬁg3:th§8 17pipémzing lehrboxyla® (094 uL, 0.27

mmo(lggnq s,q):hung rea’ge(o&y 'bp);q)hyglg(s d(j 5%15% 0. 37% él?lg)(])tg@ ll(gbdiogfcb'rge(%hane (2.5
2-
mL). TP@ l&gt I?ﬁl@qgt fVF}]?'f oilur%l@% Sﬂgto %%1_}9}%’(? 354 hyl sul
EtoAanmtahe@HH NMR@DUlgaqbpﬁ) Y1.97 (spm? . SMS(dTmH) t7 43 @, 1H), 7.32
ound i s obtained from nmet hanesul foni c acid
(d, lH) r2141{% GHI 4.00s, Stz (n8,-4HD) 2.6é t(hmy HHR. .44 (s¢ IHH 27 (¢, 3H).

usi ng potassi um carbonate (3 mmol) and
4-cycl opropyl - 5- pyri di n- 4-

d) 4-[2-(3-Iodo-phenyl)-2H-tetrazol-5-ylmethyl]-piperazine-1-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).

¢) 4-[2-(3-Cyano-phenyl)-2H-tetrazol-5-ylmethyl]-piperazine-1-carboxylic acid ethyl

ester
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yl -2, 4-di hydro-[1,2,4]triazole-3-thione (1 nmmol) in
acetonitrile (15 nL) at roomtenperature overnight.l)
W@2(405408085Cy cl opr opyl - 5-pyridi n-4-yl-4H[1, 2, 4] pCT/HEDDS/@5217
-yl sul fanyl nethyl)-tetrazol -2- yl]-benzonitrile The
title conpound is obtained from net hanesul fonic acid
ThelitleTogipanad Bhamihdd bkt (RkRhyl- étrkawlbeﬁfaﬁﬂﬂe (1 mmol)
(1mmol ) using potassium carbonate (3 niol)
usmg etlypdilepipengyine carboxylate (1.1-2 mmol) and sodium trlacetoxy borohydride

r|d| 4- 4- di ro-J | 2 4]1triazol e-3-thione (1
(15' q&%é?b#F??PWE’%% mL)ht oom t enper at ur e
overn|ght
3-{5-[I-(4- Cyclopropyl 5-pyridin-4-yl-4H[1,2,4]triazo
f) 44[2-82-Fllworiot Smethylepinlyl)-2 H-étk azopS- ﬁnwkﬁylpPrﬁeeﬁmhéJll&rboxyhc

The title conpound i s obtai ned nethanesulfonic acid
acid ethyl gsgercyano- phenyl ) - 2H-tetrazo| 5- yI] ethyl ester

The&%lgfg{ngép%cﬁﬁo%éf Bes;fi? ﬁ{nng: ? %%oe tﬁnﬂinpl?enfflf1 %H—tetrazole-S—
carbtdéhyde (:} rﬂxing}')‘(ﬂis%g[néﬁl)lﬂa 1:% ?Eﬂaiﬁ@ bSbaxjiieqng 4 Prm‘iHI?.lﬁid éon um

acetoni oom t enper-ature overni

triac®tofky-bokoh(ydritie { h§'-|2-lﬁﬁmjl)rihdL2’-ldléhly)i‘Oﬂﬁ‘HnE (1®+-45 tnEL)azoI -3-y
| sul fanyl)-ethyl]-tetrazol-2- yl}benzonitrile The
title conpound is obtained nethanesul fonic acid

- [[25L 3- cyano- phenyl ) -2H tetrazol -5- yl]-ethyl ester
Exaknfhé%%l) usi ng potassium carbonate (3 nmol) and

4-cycl opropyl - 5- pyri di n-
4-yl -2, 4-di hydro-[1,2,4]triazole-3-thione (1 mmol) in
a) 4¢6«{[@8r(Btchilérephidy 2 H-teirazobinyl|eratkylthis)ed-oydopiopyl-4Ho) ,2,4-
. 4-{4-Cycl qpropyl - 5-[ 2- (2-fl uoro-5-net hyl - phenyl )-2Hte
t“a%ql%z'ﬂﬂ% Dg‘lmrﬁet hyl suI fanyl ] -

5-Br%E][o[xﬂetl§gfljr{3r leﬁél%l Tf%rtlja%lg ﬁl 8-”}] ,t (5 béé?m oal’slr{;Qelghed into

om ITEt

avidahd pf)ﬂalsﬂi?tﬁlﬁ'cﬁrﬁ@iﬁht@)('le mhgn(v b75m1¥16‘t)t4e$}fc<?@ﬁi’bp}5 ﬂbfﬁdlﬂ-w-yl 2,4-
ester (1 mmol) using potassium carbonate
d1hy4ro~[1 2,4]triazole-3-thione (14.8mg, 0.068mmol) and acetomtrlle (3mL) were added.

The ST i SRS B P2 R limrecPIseY 9o e o Ay might,
The }&?ﬁ&@ﬁ b ﬁtﬁ éﬁ?f.lgl?én %]%E fybe élO%gneth’inhol in dic glr%ﬁ)rsleﬂz@e) to

yield thettitlaz:ohlpEmyd 4s a white solid (18.3mg 66%) H NMR 8 é_ppm) 8.78 (d, 2H),
eth sulfany 24tr|azol ne The

|
8.16t(s,t14 » 89t hii),u 737&;}, aHb,e7d49 m,ﬂ%ﬂ 195 nis s?di{)f 820 ey 1.1 (m,
2158404 By uor o- 5- net hyl phenyl ) -

Examples 25b to 25y may be prepared as described for example 25a.

b) 4-[5-({1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethyl}thio)-4-cyclopropyl-4H-1,2,4-
triazol-3-yl|pyridine -

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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2H tetrazol -5-yl]-ethyl ester (1 mmol) using potassium
carbonate (3 nmol) and 4-

W@ y@s0§01366 yI - 5- pyri di n-4-yl -2, 4-di hydro-[1, 2, 4p¢T/U8200%/605217
-3-thione (1 nmmol) in acetonitrile (15 nL) at room
tenperature overnight. Q)

temp. ra@&fﬁ %’vetilfg}i@ ZTEé féﬁét%rﬁn%ﬁﬂéﬂras phgnyd by Shtoheits@asily ising a

yl sult anyl }

silicaA$PE kubR (2%t méthamil ﬂde:h;\orcpmethmer)e HiNMR (€PE13 drtppmdid- 1%
o AR, MRSl i, 5.6, 1,324 o 1

2.08%@3&@%2@@?%%@%2e@f?}9?3ter (1 nmol) using potassium

cycl opropyl - 5-pyridin-4-yl -2, 4-di hydro-[1, 2, 4] triazole
-3-thione (1 nmmol) in acetonltrlle (15, nL) at room
0) Emgrll'pqn6[2+(B{chmreph¢lgﬂl-ZHl-mtraZ$lr5er] ethyHninesazing{carboxylate

The gtlf ng\é\nﬁ&%@lc(?ggou n%S/ %ﬁﬁ?ﬁﬂﬁg %ég%e;parfﬁ o med] 871 sg.lfor}uf acid 1-
[2- (§ @x%h% /2141 "t‘f;éé%zﬁl élﬁf étﬁilpéster gzm’v hhe 0201 'nﬁl’?bl) lelﬁ)g ipdtadsium

carb%ne&@(l@dtg ﬁh% 0., 1002 hl)molYalﬁcV é{etéxzxj(fdd)bo@l pl@er(alzmel(ﬂ-ﬁ 3 uf., 28)9)1 mmol)
) S, S
in ac‘@to(n{nilff— ((43n5) di 8‘0|°Q @W@@F@rﬁyﬂw ptoépmaszgl}_rq%eé, wes }PY azol -3

g sibers P ) QRN R 048 B € pecond
chroéi%%gr%l%hﬂs{r}g a diff 4‘9& st8 g?be (S(Si% MEQ)HQGIE)IQ(TQ)( dHORMR (@Jbb:13) 8 (ppm):
8. 17?(H,)],H)J.8®3 (é, JH&I‘D’ 50 @), 2I—I) 2129 (, 1H), 4.10 e 2I-I) 3.52 (m 4HS 3.56 (m,

3-[4-nmet hyl -5-({l-[2-(3-net hyl phenyl )-2Htetrazol - 5-yl
4H)] bbh(d, B b4 Qﬂ-élﬂ) 2,4-triazol- 3-yl]benzonitrile;

yield 39.1 ng, 81% clear oil; IHNMR CDAO3 : 7.89 (m
4H), 7.79 (d of t, IH), 7.66 (t, IH), 7.41 (t, IH),
d) 4-§{H)3[§-(§Q%hlbf&-z-fﬁm%-l{ﬂknyi)wH-t&r&z@1-S%;lnﬁtﬁyls@faqgl]@$methy1-4ﬂ-

(1, Zﬂi(ria}z{)l-s-y@}spﬁadinfel uor ophenyl )-4-ethyl -4H1, 2, 4-tri azol
Theyjt]@mgmgpgmgi G ok, e sl NS SBeitgd Hokm g et 1 879\ itonic acid
2- (5 OIQI'% ﬂu%ro( e?%ll)—-l)ZH %&?&'%Bl@ %‘“%Eﬁy e;teﬁ_bﬁq%g |d'@85 Iﬁm%ﬁ usmg

pota%sﬂﬁl cfa?oon%fé)(BS %1%05 2dnm3t)and ﬂrrﬁgthﬂ- -p§‘hh11n—4/-)fl -2, 4 d1hydro
3- chl or opheny Ig 2H-tetrazol -5-yl]ethyl }pip
[ 2&]&mnle+}ﬂmh<)ml(2@mgw 6r1|0tmmlo in geesonitrdes (105 ) 4 10gm temperature

ove%/;l?!dgoV@\!hfs; ?ellalpgon %T%%%ﬁeﬁ-ﬁy#%to%@y L}Slg%«{l ﬁlﬁcé SPE tube
2- 3% meﬁlaggl 1£1Ialich chQ)meﬁraﬁA) (g NMN)(CD’@}I_%JS @ﬁ'in):"ﬁ‘.&@ (br.s, 2H), 7.87
(dd, 1H), 7.62 (d, 2H), 7.49 (m, 1H), 7.31 (t, 1H), 4.84 (s, 2H), 3.71 (s, 3H).

e) 4-{5-[2-(5-Chloro-2-ﬂuoro-phenyl)-ZH-tetrazo1-5-ylmethylsulfanyl]-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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2.69 (m 4H); 1.69 (d, 3H. w 3-(4-{I-
[ 2- (3~chl orophenyl ) -2Htetrazol - 5-yl ]
we@edglodssper azi n-1 -yl ) pyrazi ne-2- carboni tril eeCyUs10d5/005217
15.4 ny, 47% vyellow oil; 1HNVR CDC 3: 8.23 (m IH);
8.18 (m IH,; 807 (m IH,; 7.99 (m IH,; 7.50 (m
temp’e'r‘ﬁturei?)v%ﬁuéﬁ’t TheacBioR mikire Whd purfielb RrofiklbgrabhP8sing a

silic@ SPE t{ﬂbe— 18 {Nhlhamobmhhd;lbr)onﬁithme] r‘Hz‘NiMRS({mq:]@) gt .76
(br.sgpfls, AT dg%'ggff(ziﬂe@ﬂ;m §3agd{rﬁﬁ)i 449% S 28330

7 51 2 6.73 I
(Sep%mﬁgﬁ 18(% §H§r678# @mz (m75 (H)m 4H) : (1.m68 (sz,
3
I -H%I -%/)2-(3-chl or ophenyl)-2Htetrazol -5-yl]ethyl}-4-(3-
f) 4-(5-{¥-63(3-Chiloro2-flnyrsi-phenyl)-2H- tegnaweﬁ-Sﬂrﬂhyigulff?ﬁ%-4-l_l:)lethyl-4ﬁ-
IHNMR CDAI3 @ 8.29 (m IH); 8.18 (m IH;
1 Z’éﬁﬁﬁ‘zaﬁ?ﬂbwy“ N80 (m 2H): 6. 7% (m H? H: 4.33 (q,

g

1- [2-(5Jﬂlﬂﬂ@-@[—ﬂucﬁoh)hﬁ)@fl)-dHFtEtraz}oll-éL}d] %yh@xerl(g% SYI% |0C019 mmol) using
solid; 1HNVR CDCI'3 :8.33 (m IH) 10 (br. I H),
potagsugg cg};hong;ﬁ)(% mga0.27 7 smolpnd #- @ghj(lrﬁ-pymgm-%y%4-(d;ﬂ1ydro-

2 gibingehe i 3 b @??ﬁ@ Eyoniiy (15 31 pi 1925) oprgpanre
overhigh?-Thd ﬁhé’t‘io&h‘iﬁﬁ% Rxaa% g'unﬁed ¥l @%ﬁ%‘tc)gr?ﬂp’lﬁm@‘aesﬂléef $EE tube

conpound (53% vyell was obt ai ne
(2 — A% inathesollif dmhd:orameﬂhaﬁe)nij DIMR (CDIGH) &t (ppmdi 8.80 ydrmemy 17.85

(dd, yé{t),hg,ﬁé (g 2H), B! 56 (mn )89%'1%“ 1%‘3'5 36 %q,(lH), 3, 66)(s 3H), 2.05 (d, 3H).

nmet hyl -5-pyridin-4-yl-4H[1,2,4]triazol -3-yl)-am ne
(1.8 mmol ) inDMF (5 nlL) at 6G)Covernight. 1HNVR CDC 3

y J . _bit1.. - . 4. of
OSSO ook A A i o
cyclo(psropSl-mH-H,Z)@]t(wzol—:&l-})l)-pgrld&le( s, 3H). Exanples 26b to
e B R 5 L
1-[2)(51‘2}1%){%8%%08%%&1?% /ﬁﬁzt&? % -5 (ﬁl gf’éh%r\aeestter ?ia% % glm p%g mmol) using

potadERirh 3ABSHALE 058 fmgag.nH 1ﬂm&1?aﬁu flc ElopropP/l 5-pyridin-4- yl -2,4-dihydro-
2H tetrazol -5-yl)-ethyl ester U5i ng sodi um

[1,2,Ajidazade-3(tRiomen(d 3 mgn@l 1 Gremmigl) in(atetonitrile (1 5 mL) at room temperature

overnight. The reaction mixture was purified by chromatography using a silica SPE tube
(2 — 2.5% methanol in dichloromethane). 'H NMR (CDCl3) 8 (ppm): 8.78 (d, 2H), 7.90
(dd, 1H), 7.75 (d, 2H), 7.49 (m, 1H), 7.32 (t, 1H), 5.67 (q, 1H), 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-tetrazol-5-yl]-ethyl}-piperazine-1-
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
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met hyl -5-ryridm4-yl-4H-[1 ,2,4]triazol-3-yl)-am ne
(1.8 mmol) in DMF (5 nL) at 60Q0C overni ght 1HNVR CDCl 3
WO 2®5/83036cd, 2H), 7.94 (s, IH), 7.92 (d, IH), 7rGIUSTHODH05217
d, 2H), 7.44 (t, IH, 7.32 (d, IH, 5.08 (g, IH, 3.76
(s, 3H), 2.96 (s, 3H), 2.48 (s, 3H), 1.85 (d, 3H). c¢)
piperazide320RILO DA 4RARBY ik a@éfbﬂlﬁﬂé (9‘125’ hiID-ay BO®Y Wérﬁrgﬁ?tﬁi/é product was
- met hyl - 5- pyri di n-4-yl [I,2,4]triazol ~3-yl) ~anme
purifipd byidhrenatograpby dsing a@blca SHEdube @Mm-dsth ahhylsa.defanmmdlexane)

'S RCIGET e oGS oD 7S hyid. 3B0 a1 gwy (@ 1HD, 4.11
e e Rt R G

60Q0C over ni ght.
il 2-(3-Chl oro- phenyl -2H-tetrazol -5-yl]-ethyl}-nethy
i) 4-[4-Caclopronyl=55(2op-todyl-2Hrtetrazol-S-ylmethylsulfanyl)-4H-[1,2,4]triazol-3-
l4 (b 2,4]triazol-3-yl)-amne The title conmpound is
YI-Riditfied rom met hanesul foni ¢ aci d

The kitlk %bﬁlﬁo&m 0P en éiZWf@ %B{alqeg ﬁ’dng ks RS ackd-2-m-

usi ng sodl um ydrl
tolyl#ﬁﬂh@tkaz()lﬂd#mmhghly} ester (1 mmol) using potassium carbonate (3 mmol) and 4-
5- pyri din-4 2,4]triazol-3-yl)-amne (1.8

cyclﬁpp@%yl $-ﬁy1]_1)]l;|n ‘t 51 %ﬂ)d@fdtgﬁ),@%tp}@g@lp-@ﬁl%t@)(l mmol) in acetonitrile
(15 1[11%? %ﬁoowﬁt%#%gmﬁ%tgg erp( &\])Ml% H(-Zb%tlg)%z(%pm§ g Jﬁn&} Bﬂ) 7.93 (s,
1H)d7.9t ¢, >1Hj4fH7£ (d,218) ¥ 62 8z 9y, 3 Ml ; me neddg, i1 '3928 (m, 1H), 2.46
conmpound i s obt’ai ned from methanésuf’f oni ¢ ac
(s, 3BD( 2-18 (or2H )G 088t(hy RHphenyl ) - 2H-tetrazol - 5- yI met hyl
ester |-[2-(3-chlorophenyl)-2Htetrazol -5-yl]-ethyl
ester (1 mmol) using sodium hydride (2 mml) and
met hyl - (4-nmet hyl - 5-pyridi n~4-yl-4H[1, 2, 4] tri azol - 3-
yl)-amine (1.8 nmol) in DMF (5 nmL) at 600C overni ght.
i) 4-44- C[yclo u50¥10(25mr-rteotl l;IZH-Ft)%tézF]z;)ll-S-ylhe%hgftlsru‘rjlliéagrl]-4H-[1 22y 4t]tr1azol-
-yl})»pyndnmhyl (4 met hyl -
The B gmmerncdl33fe g&x%wﬁm L Bae ek i 1.
m-tollyl[%{ @e%rea%{ﬂ:? ry?) Eﬂ%‘%’%}’ lplgﬁ‘ﬂﬂ %1%53%{1@ P até( immol) and 4-

cycldsmbby/ll-S-ﬁﬁ*ldlﬁet-?Ni 4 tiliydrd-fi, B4§n}d£olé—|§'tﬂﬁone (1 mmol) in acetonitrile
, 2, 4] triazol -3-yl)-am ne (5 nL) at

(15 rg@)@ rgowrtaingpature overnight. H NMR in CDC13 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-Methyl-5-[1-(2-m-tolyl-2H-tetrazol-5-yl)-ethylsulfanyl]-4H-[1,2,4]triazol-3-yl}-
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-
yl-2,4-dihydro-[1,2,4]triazole-3-thione (1 mmol) in acetonitrile (15 mL) at room

temperature overnight.
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.
1

9)
[ 2- (3-1odo- phenyl )-2Htetrazol -5-yl nethyl ] -nethyl -(4-m
werlvghsBspyri di n-4-yl-4H [1,2,4]triazol - 3-yl ) PEUS®05/005217
The title conmpound is obtained from net hanesul fonic
acid 2-(3-iodo-phenyl)-2Htetrazol - 5-ylnethyl ester
(1 nmol) using sodium hydride (2 nmol) and
met hy I-§4 met hyl - 5-
D 3-4§(4-Kivie @rypylﬁ-lpyndm iyl 4Brinkgl-Jaylsnfagylnfthyiptotrazol-2-
I i 5 nm) at 60C0C overnight. h)
y”{’?‘"f’?'( | odo- phenyl ) - 2Ht et razol - 5-yl ] - et hyl } - net hyl -
( : g
The tﬂfez'?%dr t{rnllcg;sg%ft%% r&gﬁheﬁeﬁlﬁeﬁulfomc{ ?celd g o(%pc ano, phenyl) 2H

tetrazbi &+yﬂme|th§ff e:smrrﬁstrhﬁml@ asih§ poiassiaa icdrboRite (B agHblh and 8-cyclopropyl-
do-phenyl ) -2Htetrazol - 5-yl ] - et hyl

-p3€5411é14 3(112 qu;&l.,%@]tgwlwmym (lgmmop) lmmqstpnam (15 mL) at
5-pyridin-4-yl-4H[1,2,4]triazol - 3-yl
rooﬁé@eﬁ%&fﬁo@%ﬁ P% DMF (5 ¥r1.) at[6(I)C Lver ni ght. iy)
Met hyl - (4- et hyl - 5 pyridin-4-yl-4H1[1,2,4]triazol -3-yl

)-(2-mtolyl-2Htetrazol -5- ylnethyl)-amne The title

m) 34Srhb(hCyclopropyle-poridincd-yt HWA 2 4livtiniolSdylkakfanyl)-ethyl]-
met hanesul foni¢c acid 2-ntolyl- 2Htetrazol - 5-yl net hyl
tetrazal2ryl}-bepganitrilesi ng sodi um hydride (2 mol) and

The TyeYblBblid stk Ao AR T e hesd 2y totrazol5
1]-¢éth; leﬁter ORI I -
yl]- h y 5 d%)?tﬁﬁil@g ﬁ@tb)sfsﬁ)mfi’\é?rbg%ﬁ@g mlilx@b}y\ﬂ;i %@(fcgoprgﬁgl [Zpyridin
4-y12, %,’glﬁ(ydro-[ll—l; 4]tﬂa2§1®e -Bahiohélf(]1 mmolRin(asetoRitile (45 hfl.)(dt room
H% t, 2H), 2.47 (s, 3H), 2.25 (m 2H. j)
tempgt Wovfﬁm hyl - 5-pyridin-4-yl -4H[1, 2, 4] tri azol - 3-yl
)-[1-(2-mtolyl-2Htetrazol -5- yl)-ethyl] -am ne The
title conpound (89% vyell ow brown solid) was obtained

n) 3H{BANFNIBFES Pyridind-PC4H-[1.2 4] triazol-3-ylsulfanyl)-ethyl]-tetrazol-2-
(2 -mtonI-ZHtetrazo?F [ éthyl esyter I) ?7] 3

yl}beszm’gtrslgdl um hydri de (2 mml) and 3-
The %P |°Pr’inBP ip fg@?’}ﬁ??d% %?rs %8‘31& llLé é%gy%%z érg’[l) o t3hazol-s-

yl]- étﬁr%%?gl%%m@’%ﬁ &gﬁsgﬁ%&?%éﬁsno%_/azmgiizét(-fg}{c%qrgsyld -pyridin-

4-y1-2.,28ihfydro-11tD),4]t6azble-§-Ghiohd {1, mhol3n @betorithile (85 ﬁ&) (afYoom
2H), 2.46 (s, 3H), 2.18 (m 2H), 1.84 (d, 3H). k)

tempepatpus. quemBgls. pheny! ) - 2H-tetrazo| 5-yl met hyl ] - met hyl - (4
-met hyl - 5- pyri di n-4-yl -

0) 4-{4-Cyclopropyl-5-[2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethylsulfanyl] -
4H-[1,2,4]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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[1,2,4]triazol-3-yl)-amne The title conmpound is
obt ai ned from net hanesul fonic acid
wo 2¢0308B5€ hl or ophenyl ) - 2Ht et razol - 5-yl] - et hyPCEESB®D5/005217
(1 mol) using sodium hydride (2 nmol) and
3-Pyridin-4-yl -
p) 45(Aﬁlicl8pﬁc@§fl-5mq2q2{ﬂuo?:oé?]—ﬁaétliﬂ-@h@ﬁﬂ)-@lﬁld@ﬁzbﬂs@'l}ﬁe

m.) at room tenperature

eth}éﬁ}gf y&hdl [1)2,4]trlazol-3-yl) ~-pyridine

The{tltltzk ﬁ&f’ﬂ%ﬂ 1s§bg%;$efdg$(¥m El%lpaxfes%}l o%%coelwu? 1 )/[5]@ %Iulg}/cl) }S:mrree[fl)'f]y
phex%ﬁ?2 ﬁ%#étréz]%{%ﬁi g!h?}g%vﬁég)él I?rgl)m fudi Hg BB‘E&H‘}] frmg%&‘t@% mmol) and 4-
cycloptopph®pytifilimnd-gl-agdidhydro-[1,2 4]tr1azole 3-thione (1 mmol) in acetonitrile

M%Z (3-chl orophenyl)-2Htetrazol -5-yl]-ethyl ester (1
(15 ml P 7008} tePsErdIG OVeREItde (2 ol ) and

3-Pyridin-4-yl-5,6

s7,8-tetrahydro-[1,2,4]triazolo[4, 3-a]pyrimdine (1.8

L(D- -5- L . ' -4- -

O BT B A LS PS4 ety
4[5 4]tFiabd Fo)Bdine. 5 (1, 2H), 6.16 (q, | H) 4.12 (m

The Rl comipput b Blakisci adhipe LR sid L12is oplarsenghy'
phergf?t f‘lﬁlte‘&a )ﬂﬁztﬂ&f efteﬁj( Hrré%l%}lmgg Wt)as %npﬁnat? (% fnénol) and 4-

cycl@lﬁﬁpﬂuﬁ@yh&lnmﬂtfﬁﬂ ARfh e, Eﬂgﬁ*ﬁﬁﬁ@%lﬂlﬁfﬂe(ﬂ ﬁﬁh&? in acetonitrile
2-(2-fluoro-5-niethyl-phenyl)- 2Htetrazol -5-yl net hyl
(15 wk) af ropuf temperagiie ovaplgbhy| ) - 2H tetrazol - 5-yl ] - et hyl
ester (1 nmmol) using sodium hydride (2 nmol) and
3-Pyridin-4-yl-5,6,7, 8-tetrahydro-[I,2,4]triazol o[ 4, 3-
Tn a ShRME bidé:] ale(flaumwo)n#)oﬂn&awe& Drdfalel TOOM
t enper at uré over ni gt .
{I-[2-(2-Fl uoro-5-nethyl -phenyl)-2Htetrazol -5-yl]-eth
r) 3-4-netRyIDS [ 4 /(3J3ﬂthyd£h5nyl)-2ﬂ -tetrazol-5 -yl]methyl}thrl]o) -4H- 1I ,2,4-triazol-

trlazol 3-yl)-am ne

di 4-yl|
3y bmpminie; Yieksth-hmes 4% oo HRGR GG 745 G, 4HD), 7.82 (d of
|
b 1H); .67 (€ 1O PEPIOTIE /I QLB e (5, 2HD). 3.64.65, 3406 347 G503

hydri de (2 nnDI) and 3-
ridin-4-y 7,8-tetrahydr

s) 5-(45- ﬁ’ﬁﬂlﬂ%'r%{h&n@)'é}%bﬂr‘iﬁld%é tﬁlezqi Mﬂymhmtmﬁ 2(@-
iy P STBRY AL PUEL A S, AR Pl 750

2H),- 7443y (t- 81 7338ds Hily, Aiyddef d, 2H), 6.99 (t of t, 1H), 4.87 (s 2H) 4.03 (q,
[L1 4 i.az0J) of[.4, 3-a] pyri m di ne The title compound i s
ZH)’gbﬁiqsné%iflr tméthanesul foni ¢ aci d
2- (3-io0do-phenyl)-2Htetrazol -

t) 3-[4-methyl-5-({1-[2-(3-methylphenyl)-2H-tetrazol-5-yljethyl)thio)-4H-1,2,4-triazol-
3-yl]benzonitrile; yield 39.1 mg, 81%, clear oil; 'HNMR CDCls : 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-
methylphenyl)-2H-tetrazole; yield 34.6 mg, 66%, sticky white solid; 'HNMR CDCls;
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5-yl methyl ester (1 mmol) using sodium hydride (2
mmol ) and 3-Pyridin-4-yl-5,6,7, 8-

W@ eqosasnes o- [ |, 2, 4] triazol o[ 4, 3-a] pyri rni dnme (HCEUmm$/905217
in DM (5 nL) at room tenperature overnight.

7.89 (i J,H)Eﬁﬁ ¢ '1@3,77 BOTEYE T S G 503 Rlo7a B4 18 hy bls (@ 1BYI3.95

@ 21[{L 2264k 3R2@5q04313), alayE, IH)di ne The title conpound is
’ tai ned from nethanesul fonic acid

-[ 2- (3-i odo- phenyl )-2Ht etrazol - 5-yl]-ethyl ester (1
V) 6-%%-{?—'?‘&% yﬂ]iﬁ/ %ﬂ'%l-(s?ylfml)plﬁ&dazm- 1-yDnicotinonitrile;
yleld53>6€9 I¥1g871%t _"yalfIky\d sokd; | 'HAMRt CDEkE0B 3B 4m31H) R/t 6 (rindikhke 8.06 (m,
1H); %\ﬁ@r(ﬁ, ik 75;5«1 O Ps T, 1, 538 TR 34t S 3.71 (m, 41D,

8-(2-mtolyl-2Htetrazol -5-yl net hyl ) -5,
269ngXIgjte r@hy 'o-4H—I,2, 3a, 8- tetraaza-azul ene The

title conpound i s obt ai ned from net hanesul fonic acid

w) 3ttt anchybfaranhens ot #ieakol Sy i Bpludjh GV Ryl
carbgﬁkh?é’&@'l?lﬁlﬁ"ﬂlg,zlﬂ% 3R oTa L RV CTHCIS: z{ 13 Bnti); 8. lisn(m, 1H);

room t énperature overn
8.07 3mPYH);dh. 98 ¢n yIH)8 7[30-(02 21 bb4 (4. 2HD1 %8? Q’zoﬁ)l)s 275 (mp4h]); 1.68
hS 6,7,8-tetrahydro-4H, 2, 3a, 8-tetraaza-azul ene The
@3] e conpound i s obt ai ned from net hanesul foni ¢ aci d

-(2-mtolyl-2Htetrazol -5-yl)~ ethyl ester (1 mol)
usin sodi um hydri de

x) 2¢4 3-(3-ghlorgphenyd)- Mlgetrggql%yl&r}gyl}piperazin- -yl)nicotinonitrile;
yield'$ higa: edi it apadvRADENe 8(5h (?h TeB)! 810 (mDMA); ($0978), 1H);

én’per a ure overnig

7. 755(n£ 2H(> 37 ﬂ]trﬂm{nbemhﬁ -2t 4 é3 (qazldﬂ); 579 ore ¢ HY1 2 7By A 1.68
, 6,7, 8-tetrahydro-
(, 3HJI-I 2 3a 8~t etraaza-azul ene The title conpound

(39. 6rTg, 53% orange solid) was obtained from
nmet hanesul foni c aci d

y) 11{1{[2-(3&hmbphagﬂ)eamgetmple%yﬂetbml} %(%rp}tr%wyline’sy'épipeliazine'

yiel%%@%%ﬁﬁp Dy O\g o? g[)(gﬁ\(ﬂg%rﬂ(ﬁlg/ g?gb Hp'_ ?ﬁ% 8 18 g 6(1)28 a(m
2H): ?Selgﬁnﬁ{f, 5. ﬁ ,\fhﬂ/mﬁqg%ou B3 @/HH?)%:«; rzmxmaqu ool (mm}é)r atd’jr(d 3H).

over ni ght 8.17 (s, IH,
8.05 (d, IH) 7.51 (d, 4H), 508(br 2H), 4.07 (br,

zZ) 23{%—{2-?&24]{lglbwheg% ZF}% tgtg?éokf Eglfelfhl; (f)—lgudfnzo[4 = b]Pi'rldme,

yield 5B eig) 499y elforb sdli§-HNMR CDCl; :8.33 (m, 1H), 8 10 (br.s., 1H), 8.00 (m,
2H), 7.48 (m, 2H), 7.25 (m, 1H), 5.45 (q, 1H), 2.05 (d, 3H).

Example 26

a) Methyl—(4-methyl-S-pyridin—4-yl-4H-[1,2,4]triazol—3-yl)-(2-m-tolyl-ZH-tetrazol-S-
ylmethyl)-amine

The title compound (53%, yellow oil) was obtained from methanesulfonic acid 2-m-tolyl-
2H-tetrazol-5-ylmethyl ester (1 mmol) using sodium hydride (2 mmol) and methyl-(4-
methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-y])-amine (1.8 mmol) in DMF (5 mL) at 60°C
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tetrahydro-4H1, 2, 3a, 8-tetraaza-azul ene The title
conpound i s obtained from net hanesul fonic acid

wo 2¢03408B5€ hl or ophenyl ) - 2Ht et razol - 5-yl | - met hyPCEESB®05/005217
(1 mol) using sodium hydride (2 nmol) and
3-Pyridin-4-yl- 56,7 8-tetrahydro-4H

ovem@tBéHNMRtGIa@z a83723L(H§HQ) (71938(s ), ) 7.9 (dVE) (Bebtd ofed, 2H),

om tenperature overnig

7. 3B oND. & TR AH- P63 BFD2H09 6 BEA. 48y Bt hy/
]-3-pyridin-4-yl-5,6,7, 8-
tetrahydro-4H1, 2, 3a, 8-tetraaza-azul ene The title

E !E@%B%Q&
SoPIROUD VPR SOK L ATEA T LR S
ester I-[2 (3-chl orophenyl ) -2Htetrazol -5-yl ] -et hyl
g sodium hydride (2 mmol) and

b) M‘Qtw]’(%mt%dS#PHI%‘DT“%I'ﬂEt[ﬂ tigzod3-yl)-p1-gngtolyl-2H-tetrazol-
'Y‘gﬂa@f£@ pfzul ene (1.8 nmmol) in DMF (5 i) at room
u

re overnight. v)

The &itlelco oglﬁ @g?ﬁ "yﬁl‘lgﬁv 2 Wéb DQ@%M iRon? fetifihé&EBhicicld 118m-

tOlYk'gl)éftaﬂn%Z@i-é Arethylxssa @ mnazcblb aangsahmhéryéﬁae (2 inict) and methyl-(4-
met DSt A BL A g e eyane 1.8 manol) in DME (5 mL) at 60°C
overh {'%& et eﬁ?\fgfk c’fi)c?‘li L g oty i8530 (TP (Y P8P, 2m),

7. 44Ry,rliED] maa(&llfﬁ, ﬁog(@ D’Eﬁt B abxﬂ B@f)41rl96 (2380, B48 &, BRGZARA(d,

zul ene (1.8 roomtenperature

H)over ni ght .
8-[2-(3-10do-phenyl)-2Htetrazol -5-yl nethyl]-3-pyridin
-4-yl-5,6,7,8-tetrahydro- 4H 1, 2, 3a, 8-tetraaza-azul ene
The title conpound is obtai ned from net hanesul fonic
acid 2-(3-iodo- phenyl) 2H-tetrazo| 5-yl met hyl ester

° [Zeépgﬁﬁ’&?’ P%&“W'Zglo%t %Il}n%ﬁly ]2 mnm)yb 4-m<9thy1-5-pyndm-4-y1 4H-
llzgﬁéﬁﬁbuﬁiﬁzﬂﬁﬁk 2, 3a, 8 tetraaza-azul ene (1.8 mml) in

roomtenperature overnight. x)

The ﬁtl@ Icelfnﬁel(rﬁl ib obiminptidrom neBtntsilfoaicalkidt-y1-13-ehlbydphedy P2H-
5,6, 7, 8-tetrahydro-

tetraaqﬂr 5ry§ e)élsvl gsteitlrapey- t&mlglf S@ﬁlélml'h)édffjdet(ﬂ aobpod methyd-(4-methyl-
Sy PR S T SD e 558D o PME (g mla st 694

overfiight.) using sodi um hydride (2 mml) and
3-Pyridin-4-yl -
5,6,7,8-tetrahydro-4H1, 2, 3a, 8-tetraaza-azul ene (1.8

d) {]ﬁ{ﬂa@-Chhﬁ)hﬁh(eﬁyWH-ﬁtrﬁMyl]-ethyl}-methyl—(4-methyl—S-pyridin-4-yl-
4H-[1,2,4]triazol-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.

e) [2-(2-Fluore-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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tenperature overnight. vy)

{1-12-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-ethyl}-nethy
w0 2qod/08msdhyl - 5- pyri di n- 3-yl - PCT/US2005/005217

AH-[1,2,4]triazol -3-yl)-anmne The title conpound is

obt ai ned from net hanesul fonic acid

Theltrt[eZ}o(rfi)thﬂ & sheaigety from HrétRAdeddl@mic Beill |21(2eﬂlfb¥d) 5a8E@Y1-pHenyl)-
) using sodium hydride (2 mml) and
F@éqaﬁ(g,lri-y]qnﬁbylm}ﬂer 1-[2-(3-chlorophenyl)-2H-tetrazol-5- yl] -ethyl ester (1 mmol)

wsing st hotisie st} anf mietiatr P Bl sty DR L2 4giacol-3-

o 5-yl]- ethyl} [5-(3

kgt
4H-[I1,2,4]triazol -3-yl]-nmethyl -am ne The title
corrpound i s obtained from net hanesul fonic acid

-[ 2- (3-chl or ophenyl ) -2H et razol - 5-yl]-ethyl ester (1

f) {m[mEz)émstﬁ)g?gl-%ggiguughaﬁﬁsame%zmy)] -&A§1}-methyl-(4-methyl-5-
pyrldhleﬁyyl)‘lﬂ-{lsét%iazdl-s-[yl) ~Bnitlet r i azol - 3-yl ] - met hyl - ani ne

J. 8 t roQ enperat ure
The&%ﬁl@pﬁp}@ﬂp&% 0 talned from met anesul?cq)ntic gcﬁ)d 1-[2-(2- ﬂuoro -5-methyl-

phofinf bl gl A CHpE s PRI it A ARh e A ldidnfh o

metliydts- pjflyctihm VILARR[ A U friaZs1l ) B-adrind QY8 infdl) ﬁhQDMFG(Stthj & 60°C
conpound i s obtained from net hanesul fonic acid

ovemnighp. ( 3- chl or ophenyl ) - 2Ht etrazol - 5-yl]-ethyl ester (1
mol ) using sodi um hydride (2 nmol) and

o) BN G Renla i fetsapal-Syimathylins by domsghydsSrmridingd-y1-4H-
[1, 261@&&1191;;))-5,{1% (5 nL) at room tenperature overnight.

The ﬁﬂ{: |ce{n@e(uai @dbmmdpffm yethaabbulfniceaid 253 ybdo-phdnyl)2B1dtrazol-
5-di fl uoro-phenyl) 6,7,8- tetrahydro-
-yl{nzth'zl aster(l alzmpla [umngsaghpmhmhdp ﬁ%nmwd%/ and methybfhmety1-5s

pyri @R BV S o R T £ 28500 i DME R st oyepmiehe
nmol ) usi ng SOdI um hydride (2 mml ) and

h) {13[2(6@37-'1368(9t Ie»itlfﬂglrl]};g!}gceﬁiaiol- Yoyl mothyl (4 methyl-S-pyridin-4-y1-4H-

[1 Z,G]tr&zuh‘b-ly))-amldBI\/F (5 nL) at roomterrperature
overnig

The glp 29@130%1 ’ér%LtaHWérf?;ﬂn} mefhapesulfonis ack] pethanesyl fpnis -apids §-E2-(3-
todeigiepyty A liofol AT IBISR ansal s acivghpatid (gmob and

metHR(Rintsrl 13- idin--y1-4H-[1,2.4)triazol.3-yl)-amine (1.8 mmol) in DMF (5 mL
BT 3 oYl (S e p oM

at 60°C overnight.

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
room temperature overnight. '"HNMR CDCl; : 8.72 (s br, 2H), 7.92 (s, 1H), 7.90 (d, 1H),
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nmol ) usi ng sodi um hydride (2 mmol ) and
3-pyridin-3-yl-5,6,7,8-tetrahydro-4
wWOR010583B8G 8-t et raaza- azul ene (1.8 mmol ) i nDMF(BCTIPAD5/005217
room tenperature overnight. ad)
8-[2-(3-Chloro-phenyl)-2Htetrazol -5-yl met hyl]-3-(3, 5-( 3H)
3 i, Aoy a2 phenyl 2.36(E 11),55.19 (s, 2H), 4.16 (t, 2H), 3.62 (t, 2H), 2.47 (s, 3H),
7.6 @dcletjr}g ydrghfl—]l-yl 2, ga 8)tetrgaza)azul ene The title
2.25GopPldund i s obtained from
5- br ononet hyl - 2- (3-chl or o- phenyi )-2Htetrazole (1
mmol ) using sodi um hydride (2 nmol) and
1) e aj@lid- 1(9- 1-2H tetrazol-5-
D RO B R vt A te iy
yl)-etiBAhin@R@er at ure over night. In a si m I ar manner, the

foll ow ng conpounds were prepared, :
The tl$ porpgot(gr@@g% wdﬂmﬁ;qun salid) wies abf@}neéfgﬂn} gictipngsuifopip acid 1-

(2-m¢ t@? gﬁt ?&eé%b ]?3{1 §§t81‘ @[ lzmé)l) 1]811’1)%80(111]&1}1 n%drlde %lnamﬂ and 3-
Pyrlgﬁﬂ 14 §'15_’7 (39 gltkttra}igc!lrbq\f’ ZSéﬂ{riaQologétm fme 88315m6 1n UN)IF 5

56 89
mL)&It_D ﬁ)ohgtegéperdttd)e cﬁfeﬁngﬂt EHNMRI)CH)Gb 48 7(1r(\d of i) BHR. 7292(@ﬁ '_ZDH)

7,628 pF d[ ) 5 A@lh(lt D0 Riah i TEB 6.8 0.a0h 443 2E3 48 G 24D, 2:46
(s, 3@%@‘8%}2‘%& L R o[ 4, 3-a] pyri mi di ne; yield 40.2

nmg5 56% vyellowoil; IHNMR CDCO3 : 8.15 (s, IH 5 8 04
(m IH, 7.6 (d, 2H), 7.55 (d, 2H)5 6.98 (d, 2H5 6. 16
K) [1-qs Chu)roaalﬂangv) -THi-tet -3y getiy] gt g-(3-methyh- mm}(bn-4-yl-4H-
H 5. 1.82 (d5 3H) ag)
11 ZSJKrwemﬂnl)oalelvfﬁet hoxypyrl di n-4-yl)-8-{l-[2-(3-chl oroph

o
e S sppp bbb dtioh Betaaspfopigod 12 (P splorpap 2t
tetra{fbm-@ﬂv-etb{j’l%sﬁér @an%ldl}]ﬁsnﬁgl%du)tﬁ Ihyd)t\MeD@ mmbHIWR 3€Eﬁid3n A-yl-

5,67 BhtetBaberda[ 1, %A]tnaf;ol@[été a]pykl%mshmqﬁl %m@bm(lﬁwzﬁﬁ)mmsatgeom
(s, 3H 3.49 (m 2H), 2.18 (m 2H)5 1.85 (d, 3H) ah)
tempgerpturg ovegighing or opheny] ) - 2H- t et r azol - 5- yl ] et hyl } - 3- ( 2-
met hoxypyridin-4-yl)- i5
5,6,7,8-tetrahydro[l, 2,4]triazol o[ 4, 3-a] pyri m di ne;
) {u[zetsdcﬁﬁ)?o%{mm 13721& tetezizlomsuﬂpé«h@l}-ﬂalemym(@mmyl-s—pgﬁdm- yl-
IH), 8. 14 IH, 8.02 (m IH 5 7.48 (m 2H5
4H-Y12,8]t@dtzol—$+)yl)5alﬂl®8 (s5 IH) 56.16 (q, IH 54.1 (m

The(tg?e cgpbpogpé %42 Ign% 3%& yellgw sol2 @ was ob%amécﬂ"ro&']%éth&ne%&fomc acid
-2 3{&&0@5&@@&@%@& oAbz el mnol) hathg odidm hylden2
mmbgtaha BYWrgiéﬂng%?ﬁa?] W;ga:rgdlu%dm E}Har/gmg%ﬂgﬁea]pynmhdine (1.8 mmol)
in IHVIE (legl’()git rcpc?n) tengoe%gw(e,ﬁvemg}g 7 MTQDQ]"D%"% 91'(1}.”8'_?5 (s,
i) BhsSa4% 48 ¢ T 0ab et ik, Al 3B, 22

(m, 2H), 1.84 (d, 3H)

m) [2-(2-Fluoro-S-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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aj )
3-(5-{[3-(2-net hoxypyridin-4-yl)-6,7-di hydro[l,2,4]tri
W@ 2m5080358- a] pyri m di ne- 25 PCT/US2005/005217
8(5H)-yl]methyl}-2Htetrazol -2-yl)benzonitrile; yield
115. 6ng564% vyellow foam 1H NVR CDC 3 : 8.42 (m 2H)5

Thegltglbi)g@?uhﬂs l_i)%taZﬁJdlig&}q méhanedulPnid io(ld Ql‘@vﬂtﬁ)ré’-g 1(1§th¥1| Lphenyl)-
S ) )
2H-tepel-ylnethyl 26er 2H3-(3 r;]hlorophenyl) 2H-tetrazol 5-y1] ethyl ester (1 mmol)

“Slntgrsgél&fr{‘e@"ﬁé]%@ F}i}%ﬁ %“%gf) Yé‘gmol"y L ARGl ,3,4]%5'520%[4,3-
SO S S ok 2

(d, IH, 8.04 (d, IH 5 7.77 (d, IH5 7.27 (m 2H),

n) {b[%Z-&iuorbkﬁ-nﬂtlﬁzlJ;Bleﬁlm) X etrdkzol S 3(1} ethgfl})-ﬁleﬁnﬁ:gl(lﬂethyl-s-
15 (br, 2H)5 1.79 (d53H)

yrghw s{lfﬂf-ﬁl %,.émg)@nb&ybyammen 4-yl) - 6 7-di hydro[l, 2, 4] t

The @bt DA b e amessl i asid k(R fivaro-grnaseip
phex?}f[_& %gaﬁ%%?gqylféh@lyy\%b&%gl ?rghbl usﬂé"%é\ﬂ;@m?%@hae 2 &m%;}%&ﬁ} 3-
Pyrifin-4-yHp,6,%8-Srahgdrok 42, 41idbBlo{4,3-al primidirt 1 Gmdk)in DMF (5

3.98 (s, 3H), 3.52 2 2.19 2H), 1.85 (d, 3
mL)aEW"OOII(l tempetgture overnlg(glm X (m 28 ( g

3-(5-{[3-(2-net hoxypyridin-4-yl)-5,6,7,8-tetrahydro-9
H-[1,2,4]triazolo[4,3- a][l

0) s,[QJ(mIa?/f-ghgnyg)z-&mtﬁdh&/xﬁL%meﬂ@l]ts-gfﬂhf@wl)sﬁﬁ'ﬂ EQ@fr%ﬁydro-

1, 244}9-;528102‘63(3(111;’)’111111)(1111? 76 (d IH) 7.68 (t, IH), 7.08

The %1?19 &og}ﬁ) o 88 fE(?ﬂ*t nmanequ?@gm(arﬁd %-@-10(&1 henH?) 2H-tetrazol-
e i i

ahzdlo=[2;2/A e bip4, B ithid | BmBH%E
tetr y50 [%2%/]2 BE>|)<P4 la‘];ﬁyr( me)('ﬂ_l)%’rﬂm 4ﬁ(d &y '}?1@83 (dd
tempegtureveBLgly, |1 H), 5.06 (s, 2H), 4.44 (t, 2H), 3.91
(s, 34, 388 (5,'3H), 3.4 (m 24, 2.10 (m 2H.
npl e 27 a)

1881 | S 2 bRUR 320 fidad LR : ]
P sﬁﬁe [Eﬁ file ?“‘%‘W?ﬁ“&?%%? S e S CE
[1, 2,@}’trﬁz6@[4 Salytimiidih¢ was added to a VI al containing
2-(3-chl orophenyl) 2Htetrazol -5-y ] met hanol (32.9
The %ﬂe compoigdrifrebtaingd dramm n@th@yﬁwbﬁommcwe {Z}(Mc)do -piseyl)-2H-

tetragfo 1 A3 R aRtR st Sotioh Ry Gl End i 1
5,6 fé&&fahfj&%t['l{@%]trmbﬁfm pﬁﬁgﬁﬁm% @hoBIH TME VALY H room

one ex cting wthethyl acetate ree
tempErdure@vbinigd. or gani ¢ | ayers were washed

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-y1-5,6,7,8-
tetrahydro-4H-1,2,3a,8-tetraaza-azulene (1.8 mmol) in DMF (5 mL) at room temperature

overnight.
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with brine, dried over sodiumsulfate, filtered and
concentrated. The crude product was purified by col um
w@ boosisisegr aphy (5% et hanol i n di chl or omet hane)T/U82005/005217
yield the title conpound as a white solid (21.6 ny,
38%. 1H NWR (CDC3) d (ppm: 8.79 (d, 2H), 8.22 (s,
II—I) 5809(m IH, 7.64 (m 2H), 7.54 (m 2H), 5.96
S, 3.64(s, 3H). Exanples 27b to 27r may be
r)3 e‘phne"dyla&-[Hé’ém—tdiysldlﬁﬁetremdfﬁajflé-eﬁi}d] -546)7,8-tetrahydro-4H-

diblpadat Y T S
The %%g@gu#gsfo%t p eny(?rf(%egllﬁﬁégel%@a“g%?&-{@ )51@ ﬁgﬁgﬂf %@%Eoé 5-y1)-

ethyhgsteﬂlﬁﬂﬁol‘)‘lming sodineh luyrdridy d2 intheolf 424 @—Pﬁ‘ﬁduﬂh-&?ﬁ 198 Xetrahydro-

4H- h2(39 Sristrazascazylene ol mmel imDPMEI] L) 2t wpry tempetatige pygrmight.
pyridine (69.1 ng, 0.29 mmol). 1HNMWR (CDA 3) d (ppm:
8.75 (m 2H), 8.16 (m IH, 804 (m IH, 7.61 (m

s) 84}%1)(3-%1&%6§H@ny%tﬁﬂ-t§er§901@yldéﬁyl]-%-ﬁ,%idi§~4-§t%,6,7€3-9e4rahydro-
4H-n,zt3¢mmdza51z(@nmto| yl - 2H tetrazol - 5-yl met hoxy) - 4H [

2,4]triazgl -3-yl]-pyridine_ , The title conpound
The (ﬂﬁs cgmpgund39;0 %.%éop @aqrxgu)sol&s@swags’r@@% eifrerpgngthanesulfonic acid

1- [2Mﬂgr8é%e§y§%}%?%{ %,g rtr%yl e&te& han 05) L%}Z}ﬁ; si)dr{gﬁ hydruige @

mmmbmmwdtrpmm-s%,mawh¥d1l& 41122, 4d, B HdtAve o4 - az’iﬂéfﬂe)(lwlhhﬂn) in

ine (3 he product was purif
DME 6% miﬂt%gcrcmptvynpﬂ:satmg oa'esnghtcéHSBERt(EIb@b(z E(d Bl% 8 17 (s, 1H),

hi h d d prod
oL B, 3 B D0 e BB i
(m 2H), 7.98 (s, IH), 7.97 (d, IH, 7.64 (d, 2H),
7.46 (t, IH), 734(d IH, 5.94 (s, 2H), 3.63 (s,

t) 8-3H)2- ?-ci@m( mJtetrazol- -yl]-ethyl}-3-pyridin-4-y1-5,6,7,8-
) % (I\/bth | - P'I)Z mt ol yl )éhteyt}rangl 5-yl ethoxy]
tetrahﬂl’b—ﬂl-d]%?'a,&ieiraaaydz}llquyr| dine , The title conpound

e e Sl S B
tetra%‘io%gﬂ &Fi}:onyﬁ‘iﬂ(ﬂ{ﬂn‘?&%&%ﬁ%@ﬁﬂ ﬁﬂfl{fé’@m ‘hd(fp%ndm-4 yl-

5,6,1,8¢ct{ahfdd-41g, 1, D3 38-tetraak-azalbre (QI808LL) WEIMPYS infll)ed rébm
chromat ography using a silica SPE tube (2.5 - 4%

tempegateeryiernightdi chl or onet hane). 1H NVR (CDA 3) d (ppm):
8.76 (br.d, 2H), 7.95 (s, IH), 7.94 (d, IH, 7.62 (d,
oH), 7.44 (t, IH), 7.32 (d, IH), 6.61 (q, IH), 3.63

u) 822 Fhoro?s-aibthyl-phtidy1)-2H Retrhb1-5-ylmethyl]-3-pyridin-d-yl-5,6,7,8-
tetrahydro-4H-1,2,3a,8-tetraaza-azulene

The title compound is obtained from methanesulfonic acid 2-(2-fluoro-5-methyl-phenyl)-
2H-tetrazol-5-ylmethyl ester 1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]-ethyl 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 overnight.

v) 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
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3H). e)

4-{5-[ 2-(2-Fl uoro-5-net hyl - phenyl )-2Htetrazol - 5-yl net
wheooghsesseret hyl -4H [, 2,4]triazol -3-yl } - pyri dPEBEUS20051605217

title conpound is prepared from

[2-(2-fluoro-5-nethyl-phenyl)-2Htetrazol -5-yl]-

The wielt bampburtdlisE¥Rlined Bl imbmhanesifoe 4cid P-[PRIuof8-methyl-
4- (5- net hanesul fonf/l - 4- et hyl - 4H

pherpyil)- %Hit?tra:zohiaﬂ} gthy] gsteyy rrdncribuf(lllg soxlivdiy)rifly (2 mmol) and 3-

P P BT D R ST W

nd is prepared from
roo@?h?nfﬁ%h?lcﬁgggg%t met hyl - phenyl ) - 2H-tetrazol -5-yl ] -

et hanol (1 nmmol), sodium hydride (1.5 mmol) and

w) 84R2¢@-Tedbdieas D FHytrazbl-Setlfigthyl|-8-pyridin-4-yl-5,6,7,8-tetrahydro-
L’ 2,4]triazol-3-yl)-pyridine (1.25 mmol). g)

4H- 2{39;3[ 1’(3310ﬂlbleﬂﬁphenyl )-2Htetrazol - 5- yI net hoxy] - 4- ¢

The¥§ Pgaéréng%or}; %&}%ﬁgslulé)n}g ;cup ¥ (é -i0 ogp}]él?l%l)tjl—}—te%razol-

5- yhﬁ13thl(yf>es‘€&| @ rn@mmj %Bi)ﬁ@so@ihl’ntlgfdhﬁé 2 mdl) indRphaal4-GiLs 6,7,8-
nmol ), sodi um hydrid nmol’) and

tetrahycﬁm ARk 12050, Waaﬁa—maﬂdmr(dﬁuhmol))ih DMF (5 mL) at room temperature

2, 4]tr| azol -3-yl)-pyridine (1.25 mmol). h)

over,gl_g@ -[2- (3- Chl or o- phenyl ) - 2H-t et razol - 5-yl ] - et hoxy}
-4- cycl opropyl -4H [1,2,4]triazol-3-yl)-pyridine The
title conpound is prepared from

X) 8J{1-[[2—'(3-301@(9-&)!&6@3{1 mmt@tﬁﬂgﬁ%ﬂtéﬁfﬂb‘-ﬁyﬁﬁinelJﬂiH%I |7,8tetrahydro-
, sodiumhydride (1.5
4H-11,2@4,8egeclraapaﬂpylen5 met hanesul fonyl -4H-[1, 2, 4]triazol -

The Eﬂg agfe%r b ”Evine@ o Haeflénwu)lfmct acid h—i%n(%schs»rmn@ma%
tetra% il'_s' &nj e%&yi%}gfef g]zlﬁ%xvc\)?)s%skdg ds)oﬁﬁﬁﬂ cg}gde;(?e i;)lf) afid %W%ﬂ{] £i!—yl-

5,6 X,Q—’cd’ti‘ah?&lml—éi}zl‘ll-l 84 8acfaza-Brildnk- (mrﬁﬁfibm 1n0jMFT(§’|rr) g at room
sodi um hydri de (1 5 mol) and 4-(4-cycl opropyl -5-

tempegatigroyemigldny| - 4H-[ 1, 2, 4] tri azol -3-yl)-pyridine (1.25
mml ). 1HNVR (CDd 3) d(ppn): 8.77 (s br, 2H), 7.97
(m 2H), 7.79 (d, 2H), 7.47 (t, IH, 7.35 (d, IH),

y) {12 %Qé lgﬁlsogg 'i')heng‘_bzﬁl Q&‘raﬂoﬁg*yl]’zetigl}(ﬁetm#n}etﬁ% 4 B’yrldm-S-yl-
4H-[1,2 4]triazol-3-yl)-amine

The title compound is obtained from methanesulfonic acid 1-[2-(3-chlorophenyl)-2H-
tetrazol-5-ylj-ethyl ester (1 mmol) using sodium hydride (2 mmol) and methyl-(4-methyl-
5-pyridin-3-yl-4H-[1,2,4]triazol-3-yl)-amine (1.8 mmol) in DMF (5 mL) at room

temperature overnight.

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

The title compound is obtained from methanesulfonic acid 1-[2-(3-chlorophenyl)-2H-
tetrazol-5-yI]-ethyl ester (1 mmol) using sodium hydride (2 mmol) and [5-(3,5-difluoro-
phenyl)-4-methyl-4H-[1,2,4]triazol-3-yl]-methyl-amine (1.8 mmol) in DMF (5 mL) at

room temperature overnight.
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i)
4-{4-Cycl opropyl -5-[I-(2-mtolyl-2Htetrazol -5-yl)-eth
W@00p08035¢ | , 2, 4] triazol -3-yl}- pyridine The tiPCBUS2005/005217
conpound (7.8ng, 19% clear oil) was prepared from
l-(2-mtolyl-2Htetrazol -5- yl)-ethanol (1 mol),
sodi um hydri de (1 5 mmol) and 4-(4-cycl opropyl -
nmet hanesul f onyl - % 2,4]triazol-3-yl)-pyridine (1.25
aa) §rid+IP- (SﬂhIMpr@BGD H—uﬂ(ﬁ@ph?-yﬂ Byl§3-pyiflin-FybS,6(h§-

v [ 45, 733(d IH), 6.62
te“f‘ﬁgd“’d)l 2 é‘gﬂéz"(%ﬁ?“% E‘g%ﬂ 2.05 (d, 3H),
Theltltikﬂcoﬁipgugcg?soog/mﬁ%h fr&h rgé_t?y? Sg%lgorgc ac1dl -Greblomphepyl);2H
tetratzohi Qfll]-&hyll aset ibmnho i tking hocﬂurﬂ]hsfdn@el(ﬂ mamy)l ndBpyding-yl-

he title conmpound is prepared from
5,6 ?@ tetzalmdtme Sltrazaigld, £Fﬂ@ﬁ§}m}d112¢{1t &mmelpin BMR (5-mL) at room

n mml) sodi um hydride (1.5 mmol) and
temﬁg%&?c(g‘(: rrglEIFOpyI 5- met hanesul f onyl -

AH[1,2,4]triazol -3-yl)- ryridine (1.25 mol). 1)

4-(4-Q/CI opropyl -5-{I-[2-(2-fluoro-5-nethyl -phenyl)-2H
ab) 8t{dt[Re3eChlbrorphewylidKyietrbidel-5-11] 2 thy I} 13- Gz% HifRrox o-phenyl)-5,6,7,8-

l) - ine The title conpound is prepared from
tet"PP‘X‘g‘y(E%ﬂ%?@lﬁ[“@ei‘wrmﬂﬁwI) 2Htetrazol -5-yl]-

Thejﬁ%}@ﬂiycﬁﬂ% P opy %anﬁ%%tﬁ%% 90%1{ i@ lmg)ch?orophenyl) 2H-

hanesu
tetradbt-blyl|2ethyItester Z0hmebl Y hding § -
e {[5 y[]2 t(% e hen¥| %mgzr?athg?r Zf%‘f 22“37“%#%%?’5 ;Diflyoro
phet)- 5,43&-7-,@-&et12h3{<]1110r[|132zﬂm®01q[4}3 -apgyringidive (THemtrol) ia DMF (5 mL) at

ound is epared from
roor[‘ger];?pl%er? °V|8 )-2H-tetrazol -5-yl]-nmethanol (1
mol ), sodium hydride (1.5 nmol) and
4- (5- met hanesul fonyl -4-nethyl -4H-[1,2,4]triazol -

ac &zuacmm Reényly2 A5 FIRDS-yRethyl]-3-pyridin-3-y1-5,6,7,8-tetrahydro-
) S {I-[gdl?S Iy(‘))éo-pﬁenyl) %I—I—ete)tr!azlgirl in IT ethoxyeray ro

4H- lﬁﬁakﬁrtetmazwaznlen]et ri azoI 3- yl)-pyridine The title
The %%fngg%gg\nggza R E} %ﬁ%\%ﬂefd o 'q_%rgppg]f&y_l-g:(g rehiqrp 'eH]i’GWQ -2H-tetrazole (1
mmﬁﬂ?%hﬁeﬁglﬁg?dppg SZ ﬁﬁ‘nc{l)}% ﬁﬂﬁﬁc}jﬁﬁ-yld g]7t8-tetrah)(drg-4

H-1213n;8stetraghiarezulche 258 mbl) in DMF (5 mL) at room temperature overnight.

4-{4- Cycl opropyl -5-[ 2- (3-i odo- phenyl ) -2Htetrazol - 5-yl
met hoxy]-4H-[1,2,4]triazol -

ad) 8-[2~(3-Chloro-phenyl)-2H-tetrazol-5-ylmethyl]-3-(3,5-difluoro-phenyl)-5,6,7,8-

tetrahydro-4H-1,2,3a,8-tetraaza-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 simijlar manner, the following compounds were prepared :

ae) 8-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl] ethyl}-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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3-yl}-pyridineThe title conmpound is prepared from

[ 2- (3-i odo-phenyl)-2Htetrazol -5-yl]-nethanol (1
wornwbp$03s©di um hydride (1.5 mmol) and PCT/US2005/005217

4- (4-cycl opropyl - 5- net hanesul fonyl -4H [1,2

NV 2 )8 BY S 75 e 3e BT b5 80 e B 616 G |

1H) 401 (rﬁtimxsmg(h!r 2H), 222«6ﬂe.t szaqisr(a 3i1) - pyridine . The
title conpound is prepared
| -[2-(3-iodo-phenyl) - 2H-tetrazo| 5-yl -ethanol (1

o0 SRR B e s TR oo apbemi 367

tetrﬁ’x)%dr)) [p3,4]teianelo [4],3-8]i)yli‘imid)ne q')eilc_i ;IOtZ mg, 5|6%5, yellow oil; '"H NMR
e et razo
enCly! Rasigi i B (o, B P PED 37;5;1 o s danid gk 1,
4 t f
397I('-t [%6( gﬁf% 3pﬁ% %%@3 r’az 1%2 (C} 3Ht)hanol (1

mol ), sodium hydride (1.5 mol ), and _
ag) 54 Chlos gt REThexy By Sainadg D812 3-tatofophonyh Bl tetrazol-5-
yl]eﬂi%'f}35 &l @mrﬂﬁﬂwh z:ﬁn{nhzdl 4(33a]?ryijilﬁlldﬁﬁr QrcRENY g 4198

triazol 2H tetrazol e
yellowwﬂe H olhl (Si,éHb,r%%ﬁa,dIH)r @ (m 2H), 7.47 (s, 1H), 6.92 (s,

1D, 6 PG TG B8 RGaHT b G AP TR, 22 (€8, 16 a3

3- (3 5- D'fluoro phenyl ) - 5- nethanesulfonyl 4
% 2, 4¥tr|azole (1.25 mmol ) npl e 28 a)
ah) %{H ﬁﬁlvbtrnyhers' D3 iteirazel-Sryl ety 13- (22 uqethqxa(pmrldm-9+yé)<

5,6,7, ﬁ&tlﬂchfhjogf Plaz 8‘[/41’:}'-:‘]1&%%%“ r}hél& 167 Hﬁ% t747%, §ellow solid;

pare

1HI\ZMRKJIP(2}3( 825 o@a}ph&mzy 6} mms 62 (maz1i), 549! (meamoxx/]zs 44, 1H), 6.98

s, 1%@’% i fimlﬁmfgo)( pgﬁ) édwf’(’é{,'@gi)) 18 T8, 082 (4, 380)

tetrakls tri phenyl phosphine (0.05 mmol) in DVMF (5 nl)
at 800C overnight. The solvent is renoved in vacuo,

ai) 8a{{2-(3eblqopbienyd)-2H-tptrazdl- e yl] me thy 312 aeth oy myoridipieyl)-5,6,7,8-
tetrzﬁﬁ%{ﬁ‘lﬁéﬁg 18[42:43511)‘9@{1%%5%0 ?f{e‘fg 1&? ZI%S,S é:J %,boergngeosohd 'THNMR
CD(’;Sl3 {826 |(d(14{)'\/9t2hl)(é 1&){)&!5 Nt iy, 14846, D) 27,48 thi 8AD16:58 %, 1H),

ﬁ_} -tetrazo - enzonltr|1
518(s )413(t H), 3.98 (s, 3H)36 (t2H)225(m 2H)

aj) 3-(5-{[3-(2-methoxypyridin-4-y1)-6,7-dihydro[1,2,4]triazolo[4,3-a]pyrimidine-
8(SH)-yllmethyl}-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; 'THNMR
CDCls: 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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The title conmpound is prepared from
4-(5-{1-[2-(3-io0do-phenyl)-2Htetrazol -5-yl]-

werhsngse- met hyl - 4H-[1, 2, 4] triazol - 3-yl) - pyr i BCTES2005/005217
(1mol ), 2|nc cyanl de (1.1 mmol ), palladium (0)

al) 324l q'}gﬁ ﬁhoi RD-65- iy B3 (175 ehialzoto P15-a] pyr Taikdlin-
S(S}Brifﬁetbﬁ}}%-lta@ﬁﬂﬂéﬁ-y ﬁamﬁmdm teyd 87 8migd, 52°/o4bfﬂwme%ha 'H

enzonitrile The title

NMB%% né- 44'%”81)0} b :33&3; H—&# 2]6 (d, 1H), 7.77 (m, 2H), 7.29 (m, 1H), 6.98 (s,

1H) 37 %‘ﬁg@%g%@%ﬁr zxgy 2298( 3319018 g@?ﬁ?éh%ffb hﬁt{@ﬁ'sﬁf 3H)

zi nc cyam de (1.1 mml) pal | adi um (0)

am) 3 B5 éhﬁ@;{ruﬁg)"fﬁv 7,8 2t22hy dro-SH-[T,2 A trizolo |4 3-
a1 %‘] (i1ﬁzéﬂln(94yﬂ%%{m-@%fr§zﬁﬂ-yﬂbéhzi‘miﬂ'ﬂéf H-[] y1F1'd43]_Fﬁ/§'i 1BAOMR

ethyl’]-tetrazol - yl'}-benzoni tt1
CD(ElstBé%@riﬁBu&éOu(@ I5hHepas &4 11H)o7n76 (d, 1H), 7.68 (t, 1H), 7.08 (d, 1H),

R U PR

mmol ), zinc cyanide (1.1 mmol), palladium (0)
tetraki s-triphenyl phosphine (0.05 nmmol) in DVF (5 nl)
an) 3(5-430C.Cdinefhgrypyrimidin-4-yl)-6,7-dihydro[1,2 4]trlazolo[4 3-

oydjrhin Sl ATE et A bR fiony shoq H N
(dmsbhdy)1 8.50 gbrcsoﬂﬁ@,tﬁ% dd$H_lltEID ?ﬂdmr(d:;illgb @lmr?e(tdrc]i I11]1[) r?e9t6 (s, IH), 5.06 (s, °
en etrazo
2H), (424‘{1&{%3) %éip(%%éj A-58 ($ 3B fP | (@’i Por Hi@ll 2y 3/ am ne
(1 mmol), zinc cyanide (1.1 mmol), pal I adi um (0)
tetrakl s-tri phenyl phosphine (0.05 nmol) in DMF (5 nl)

8(OC overnight. f)
Exa%‘PE f;{)I [ Met hyl - (4-met hyl -5-pyridin-4-yl-4H-[1,2, 4] tri

a) 4- ?_5—2[2; |é£ ?’ﬂlbg@%@ﬁhﬁ E@ft%zglpgﬁﬁeféﬁ\fzt 1|gf} -4- In)etﬁ’ﬁnﬁ? ri' i 4! tlﬂlgzol-S-

yl)p;{md{nz (3 Iodo phenyl) 2Htetrazol -5-yl]-ethyl }-
-5-pyridin-4-yl-4H[1,2,4]triazol - 3-yl

Sodl}lma%mdﬁée ﬂ S8 ﬁﬁlﬂa |0) 1 87zmmel)<ygﬁararld|@i tor vikesinjainipa [2-6xtchinTo-

phen&ﬁzﬁgfettr akt-lg-él (?€§ 7 g, Onl%6(n(1)mgB and di rheth}r)lformamlge 3
RS el S e he e

and heafedent 8DIC evemrgho uAfier oling peatedwiy alded and an aqueous workup was
8- [[2 (3-iodo-phenyl)-2Htetrazol -5-yl net hyl | - 3-

done extracting with ethyl acetate three times. The combined organic layers were washed

with brine, dried over sodium sulfate, filtered and concentrated. The crude product was

purified by column chromatography (5% methanol in dichloromethane) to yield the title

compound as a white solid (21.6 mg, 38%). 'H NMR (CDCl) 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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Y

pyridin-4-yl -556, 758-tetrahydro-[I, 2,4]triazol o[ 4, 3-a]
pyrimdine (1 nmmol), zinc cyanide (1.1 nmol),
w@adosasgiizeen (0) tetrakis-triphenyl phosphi ne (0.PSI/IRm®0I/005217
in DM (5 nL) at 800C overnight. h)
3-{5-[I-(3-Pyridin-4-yl-6,7-di hydro-5H[1,2,4]triazolo
The[tﬂle%oﬁl]pbuﬁd 4 ﬂlg848/% cledrityl) bvas prepared from 1-[2-(3-chloro-phenyl)-
tetrazol -2-yl }- enzonltrlle. F?etlt | e conpound is
2H-thrgg§r56ﬂ1 -¢thanel (54 3 mg, 0.242 mmol), sodium hydride (12.0 mg, 0.29 mmol)

and v ety RS T RS B AR L P 5Dt e
N 00 PWSbly AP 80 09 4 P 11 76

2H)i 714936:‘5 1), 6139 (@f 118533%30&63131) Qfod.(dj IH).
3-[5-(3-Pyridin-4-yl-4,56,7-tetrahydro-1,2,3a,8-tetra

aza- azul en- 8-yl met hyl ) - tetrazol - 2- yl] _benzonitrile .

o) 43 patal 5 EaTRRREOR ful SRR EDe oY #Hll Ayfipringol-3-il-pyridine

_The FPME 'cgin'ﬂof!nd’ {2356 Rig /587 Shitaddd) 9va§f ?Ee:%.r%d%ﬁ)n% Q-ﬁ{—’gﬁﬁzﬁl fetrazol-

zul ene nmol ), ~zi nc cyani de” (

5-ylf- ﬁ)etltaabk (amfmg;@ b mmlpmoelpm h;em@e (@Elgt;rﬁﬂl 1')1mIotD ADNR-(55
t 8Q0C
methgp s foms LAy I L 2tz oavediaKghng. 0,15 tach. Tae

pro c%gs?%\ﬁ‘ﬁg eﬁ)&%l%tog%gﬁy s%g 3 6 1cg§lP]E2t8¥ﬁ: ? eg etﬁ-lall?ol n
dich¥orbietndnd %em%aopr@&mwa)s 3&ddnkl %Edc&é@éluén | 1r1 QNI (ED®L) 6 (ppm):

ryridin-4-yl-5,6,7,8-tetrahydro-4 3a, 8-tetraaza-a
8. 782(:11 ehb, 7.98 (ﬁ;niH)),, 7.97 Gt 1Ehaho4al, QH),17 %r(tl JED,ged4 @il Hn5.94 (s,
e L phenyl phosphine (0.05 mml) in DVF (5
2H)1ﬁ.'§ éﬁgggg’g%{ﬁe?ﬁgght.aanpl e 29 al) & a2) (R &
(S)-4-(5-{1-[2-(3-chl orophenyl)-2Htetrazol -5-yl ] et hox
y}-4-methyl- 4H1,2,4-triazol -3-yl)pyridine The
d) 4¥{4dﬂﬁtlgfl-51-[)lt-(mlﬁ-tofyl-ZH-tetrazol- -yl)-ethoxy]-4H-[1,2,4]triazol-3-yl}-
4- (5-{1-[2-(3-chl orophenyl) 2H tetrazol -5-yl ] et hoxy}-4
pyridige hyl - 4H1,2,4-triazol -3-yl)pyridi ne was separ at ed

The M8 B TR A0 LY B B RS s 2

tetra@6125 -l MHnBH{3D. 3 Ellgeo QH Elﬁﬁol? nag 1d(33($6 ﬁlg’r@)4 B8&1)%ind 4-(5-
retention tirme . m niutes and t he second

metlemesitl foopied-n{edhyd- 41‘@-):1 Bﬂﬂirlazol 3-yl)-pyridine (70.2 mg, 0.30 mmol). The

product was purified by chromatography using a silica SPE tube (2.5 - 4% methanol in

dichloromethane). 'H NMR (CDCls) § (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 (q, 1H), 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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retention tinme of 11.97 mnutes . In a simlar manner,
the foll owi ng conpounds were prepared : bl) & b2) (R
W@ees08B53- (5-{I - [ 3- (2- met hoxypyri di n-4-yl) - 6, FET/US2005/005217
di hydro[l, 2,4]triazol o[ 4, 3-a] pyri m din-8(5H)-yl]ethyl}
-2Htetrazol - 2-yl )benzonitril e HPLC conditi ons:
iy 4@14‘{142mlm;o-ﬁamiyliﬁe@ylg-zﬂ-eetm—mrbthbxm-lt%ahyﬁm-
6.93 mn Sbl ), 11.93 mn (b2); sem-prep 21X250 mMm @
[1,2Abtriazel-3-yD)-pyridime 19. 3ng bl and 18.5 ng b2 cl) & c2)

.The il_t lcgy[rﬁ%p@ @%r%%%e&hfém | lj[zzﬁ%:f{h&TP'éleFthgl. -phenyl)-2H-tetrazol-5-yl]-

i@t . . o F OIS ot g
i o e P G S T
[1,230tc 2ol Ryyhidive(& 25 Rimel)22 min (Bl ) 542.5 nin (E2);
16 ng El and 14 ng E2 dl) & d2) (R) and (S) ethyl
4-{I-[2-(5-chl oro-2-fl uorophenyl)-2Htetrazol - 5-

) Ul F P BB PR B e B e Erffip oy P
[1,2,mi|mdz51-3%}6 ridine (E2); sem -prep 21X250 nm @ 20nL/ m n
with 70: t OH hexane -> 5 ng El and 6 ng E2 el) &

. The ¢iflp coRpowmtiis pB)pared from [2-(3-chloro-phenyl)-2H-tetrazol-5-yl]-methanol (1

6-(4-{1-]2-(3-chl h 1)-2Ht et | -5-vyl t hyl i
IR U G R e AN AR RS R SR AN L B 13N

: , ' mm 2 nb/mn; R = 14.3 mn
[1’2’?5?‘)3?&%?’%%?1@“?35??%5@ “prep 21X250 nm @ 20ni/ nin. ;
yield el: 37.8 ng white solid; e2: 37ng white solid

fl) & f2) (R and (9S)

h) 4:’_{5{{4_—[¥+(3{(2th@~ph¢mﬂb%Igd¢ma%oE$4yl]_eﬁltth‘aach{)H—-leo}é]%(mtA)%yHHpi P
azl n- azine-2-carobonitrile I ra a ;
1,24 E?“*vé&?'l’% N¢ 250 mm 2 nl/mn; R = 10.9 min

bt A T G TTRGH ) bo

mmal),sedius yelride\l SichmEY an@l &/ ciPprépyl-5-methanesulfonyl-4H-[1,2,4]triazol-
2- (3-chl oro-phenyl )-5-[(triphenyl -
3-yl}-gyiphine phdhgmolhet hyl | - 2H-t et razol e hydr obr oni de

i) 4-[4-Cyclopropyl-5-(2-m-tolyl-2H-tetrazol-5-ylmethoxy)-4H-[1,2,4]triazol-3-yl]-
pyridine

. The title compound (4.6mg, 11%, yellow solid) was prepared from (2-m-tolyl-2H-tetrazol-

5-yl)-methanol (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 (CDCls) § (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-5-yl)-ethoxy]-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 (CDCL) & (ppm):
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Tri phenyl phosphi ne (89. 4ng, 0.341mvol) was added to
5- br ononet hyl - 2- (3-chl orophenyl )- 2Htetrazol e

W@ 2®5A80356 0. 341mmol ) in toluene (5m). The reaPtT/US20056805217
heat ed at 8COC under Argon for 4.5 hours. The reaction

873N e 2 an 15 gk b 1) %ﬁ{sféisl o5 ). 322 .
d X 7.70

IH%"S?_E%"%%?“%H?Q#%??%E’D"Q &N 2k by
4-(5-{2-[2-(3-chl oro-phenyl)-2Htetrazol -5-yl]-vinyl}-
4-ethyl-4H[1,2,4]triazol-3-yl)- pyridine

K) 4§4Et:iubpl5,pw51[ngmmyb-54hle1[hly1-§héﬁm—nﬂzaltleazsr-s.@fhh@éh@gpmﬂ-

9ol ) was dissolved in
[IZAhmEuhyBﬁwkpmmMnm (2nL) and added to a vial containing

The fiB8 RBER PRI (o4 Tubras e SR tskagol syl

e o

H-[Wes4 ledgppbd-yangyridige (€25l was al l owed to stir at
roomtenperature for two hours. It was then heated at

800C for 1.5 hours. ﬁwger coollng wat er was added and
D + BRCTdsERn el e iorte ity ety gy 41
il Zwﬂ?gat = ;h?)y@a ik twice, brine, dried over sodium

tered and concentrated.. The crude product

. The viels compoiindeid pbapased fE 1¢{QHR-uobos G thld- @@n?b)-ﬁfht@tﬂa@d)l%-yl]

the title conpound as a white solid. 1HNMR (CDd 3)
ethal(xcﬂrﬂr)mmgl),gwdg@l hyqgide (8.52pmohyangd |4)(4-@clgmrqnyl-éfmethamulfonyl-

s Sy il safln. £ L 200 751

4-(5-{2-[2-(3-chl oro-phenyl) - 2H-tetrazo| -5-yl]-vinyl}-
4-ethyl -4H[1,2,4]triazol-3-yl)- pyridine The title
m) 4C{ﬁﬂ?@(,‘B’-}Ibdosplmd]tyt)l-ﬁédeti'amhs-ylmethoxy]-4 -methyl-4H-[1,2,4]triazol-3-
(5-{2-[2-(3-chloro- phenyl) 2Htetrazol -5-yl ] -
yl}'RM"WP? 4- et hyl - 4H- [1,2,4]triazol-3-yl)-pyridine (1

oo P o PBESAD i 120 Ry o et ik

mmd% |so<51uﬁV1|iycﬂid’é'(f15)ﬂ1m61|)+amﬂ 4, (&Iﬂdthaﬂeguﬁ@énym;«hém%Mqo b 4jtriazol-

e title conpound is obtained fro

3-ylppyrBlich(lo2ompiedny| ) - 2H-t et razol e- 5 car bal dehyde (1
nmmol ) by addition of the Gignard reagent formed from

magnesi um and 4-(5-

n) 4-&5—3g—ﬁf—%-Wbé-i‘ih@(ﬁi-gﬁtfé%&éﬁ#yi]l-etﬁm@}t-éf-hnae%ﬁ}l:ﬁ-l-)ﬂ,&,'45)%faizol-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-methanesuifonyl-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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e)

2-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-1-(4-cycl opro
W@05680356 | di n-4-yl -4H [, 2,4]triazol -3-yl) - eP¢EHES1005/005217

The title conpound is obtained from

4-cycl opropyl -5-pyridin-4-yl-4H[1 ,2,4]triazol e-3-

_The fil¢ bahpeindde pfeparddiom w(mxdmpmnylwmeerazahﬁgﬂarmﬁhanol (1

reagent formed from pagnesium a

mmag), ispdinarisidnide (5 mamel) peg 6- (ﬁ%ﬁl;@pljopzhﬁ weqthapseifony}-fH-
35.chl h | 2Ht et | -5-yl I
[1’2211:&??@1%’5%&11’??(1%6 &fé?lrl%} g y3? yl) - Sy¥ iaéione T%e] t ?”t Ing )

compound i s obtained from
| -[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-2-(4-
P) 44tmwm-pwl-s4pmﬂmdo@lwnymmmaquﬁ-yﬂr@&m}sﬂlﬂﬁ eth
(1 mmol) or 2-[2-(3-Chl orophenyl) -
[12,2]4rtaétﬂ-%rz/!)rm£rl‘§mf | - (4-cycl opropyl - 5- pyri di n-4-yl - 44 [

b A BB ot

mmélh, CSBHR&IPH%HH%V(@ 5(cAtadl) 494-cyclopropyl-5-methanesulfonyl-4H-[1,2,4]triazol-
37°(5-{2-[2-(3-Chloro- phenyl)-2Htetrazol -5-yl ]-propyl}
3-yl)y-gyndind (. 2% mnfdl). 2, 4] tri azol - 3-yl)-pyridine The title
compound i s obtained anal ogously to the sequence used
for 2-(3-chloro-phenyl)- 5-[(triphenyl -

q) 31((5%2%ﬁ%k@-pﬁ;ﬁ%%{-&#&%&%Eﬂtﬁoﬂb}d‘f-ﬁmlgﬂiﬁ%[1,2,4]triazol-

-yli fidigeh! or o- phenyl )-2Htetrazol -5-yl]-vinyl}-4-ethyl -
[1,2,4]triazol-3-yl)- yrldlne

| e 30b), and
. The zuﬂ(e Sofpofud {sPrertaras foom H yﬂ?’)dmnom(!.ng g—gﬂefstrwq)l %ﬁnﬁha}nol (

mmé} S;OE%/HHE i lu%ez(g?ﬁrgﬂilf) Z%}d ﬁ&y 8% ﬁ%ys@foz@l A?ﬁ%@ﬂgﬁ M- 'f)'loﬁh]trlazol-

- sayllspHtetrazole as a precursor to the
ylgﬁ%sp 0 Pum sa and 4- et hyl - 5-

pyridin-3-yl-4H[1, 2, 4]triazo|e 3- car bal dehyde as the
al dehyde this is reacte

1) 24 13(@11m-phgn3ﬁh§1{9/1[§ (%S{dzﬂ\[/lmsrf{-shglyd) -fmagshgl-AH 24 triazel-3-

riazol -3-yl]-
yl“”i”ﬁ] ﬂﬁﬁe{eﬁiﬂzy ®2H-tetrazole The title conpound is

. The Me%]ogﬁ)@uﬁ‘@ &l ﬁ?%&*&i Horhq - |t(2h@ &ﬂ%%ﬁyl@&%ﬂteﬁ@ﬁol 5-yl-ethanol (1

I oro-phenyl)- 5-[(triphenyl -
mmbB; gkdisp hydlyde)(lrﬁahhyol)l alRHB+( 36 Riflub-plyeaty DiSr-mrihasesulfonyl-4-

met{1§21=‘tf§lbﬂl4&ﬁfk§2‘ﬁﬁéhé$ )nnquﬂ-t etrazol -5-yl ]-vinyl }-4-ethyl -
4H-[I 2,4]triazol -3-yl)-pyridine (exanple 30b), and

(5-..,{2-[2-(3-chl oro-phenyl)-2Htetrazol -5-yl]-vinyl}
Exanaplg@ﬁw A4H [1,2,4]triazol-3-yl)-pyridine (exanple

30c), by starting from5-(l-brono-ethyl)-2-(3-
a) 3-[5-(4-Methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yloxymethy -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 28] were prepared as described for example 28a.
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chl oro- phenyl )-2H-tetrazole as a precursor to the
phosphoni unsalt and 5-(3,5-D fl uorophenyl) -

W@ 2008080856 4H-[ | , 2, 4] tri azol e- 3- car bal dehyde asP¢T©S2005/005217
al dehyde this is reacted with. Exanple 31 GENERAL
PROCEDURE for Tetrahydro-triazol o-pyrim di ne
synt heS|s Pyrldl ne (~0.5nmL / mmol) was added to aC|d

ide. The a hydrazi de (1 equivalent) was th
b) 3a{§déd4é\49thb’lr§ ny(arabm H-Hilotl arifrige-Rodoed-cthylEserazol-2-y1-
ni ght. The solution was basified using potassium

benzqm?rgﬁate and the product was partitioned between

_The &t18 )ébmﬁ&@idaits Ex@ﬁﬁémrﬁ (58192t (36086 -HRBAY)- izﬁyteﬁazws-yl]

washed with brine, dried over anhydrous ‘sodi um
ethogy}-fanshylf4H 4 b2ddtrancl-2-yhaanitlmat(é ahm(é\]r) z‘:ﬁitEc;@mdél (aslhnmol),
col unn was .run usin 10- 20% MeOH: Et OAc_sol vent
palliut (O) T -BTRERHGh me G143 TP e EIVTEGE BN #480°C ovemight,
concentrated. The follow ng am notri azoles were forned
in this way: a)
) 3-}54&(;'? b pyAL R pRERM - ZIy5-4ﬁI-—[l%ﬂtﬁhi(ﬂtﬁlgfoﬁ&hwﬁlﬂi-iewﬁépbyl]-
pyrlmdl ne; yield 41
benmmirde 1HNMR CDA 3 d : 7.26 (d, 2H) 6. 9 (t, IH, 4.1

The i1 sSbovwEHS Brotipd i 4 -l Ghomsaopriodo aemiZHigezol-5-

ylm%%;l\}/g]% %hﬁh&fq} 3%%1? (pgnﬁ%ﬁ élg z?{? éyf}‘jf;liet(g.%ﬂlpgg; palladium

(0) tl(btkﬁkls-ﬁ;p%nﬂbhos%hbne (8.088nrh6l) iBBIMF & #9.) a180°2H)vermghkO
3- (2-chl or o- 6- net hoxypyridin-4-yl)-5,6,7, 8-tetrahydro|

® 37Eg1dCo B oty oA phef ol afpsy ey tetrazot2-

yI}- l@nggnigﬁlell—o 5.60(br, IH 5 4.112(t, 2H), 3.98(s,
2 (m 2H), 2.15 (m 2H). Exanple 32 a)

_The ﬂtl(: Eempmhmbqy pwpamdrfmm W Ol-C e Bpiap§t-5 et FRABeibdg-phehyd)- 2Hi

azol o

tetragol(-SZy &gﬁ{—h[]eg ﬁ];;‘(x?zq;ﬁryla-ipﬁmd,myg mgnol), zinc cyanide (1.1 mmol),

S B I BT ARE

conbi ned and EtOH (3.2 nL) and triethylamne (0.6 nl)

wer e added. The reaction m xture was stirred under an
¢) 3-3-4M ethgl-64-oiethglel-pgridinad-yl-d Haj 1t 4 itein zd1+R-¢l)-andn of-giethyl} -

and then filtered through celite. Chromatography
tetrazol-2rylsbengeadtrile NH3 MeOH in DCM) yi el ded the product

The {5 EpS4 T bty T (24 gods Rt PR oy B metny

(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-amine (1 mmol), zinc cyanide (1.1
mmol), palladium (0) tetrakis-triphenylphosphine (0.05 mmol) in DMF (5 mL) at 80°C

overnight.

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-Iodo-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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. The tigle geggpousis uosepﬁ{ﬂdﬁmm&

(br, IH5 4.14 (t, 2H), 4.1 (s, 3H), 3.6 (t, 2H), 2.1

(m 2H) b)
w@2qo30smshoxypyri di n-4-yl) -6, 7, 8, 9-t et r ahydr o- BOT/US2005/005217

-[1,2,4]triazolo[4,3- ][I,3]diazepine The title

conpound was synthesized in quantitative yield in a
mm«sl),rpallladhuﬁla(sblte&ﬁkmlthblN&rBlﬂﬁ%ﬂlﬁé (0.05 fhpRb) in VMBI 5 [sl,) 4t I8D°C

7.18 (d, 1H 5 7.03 (s, 406(t 2H)5 3.58 (q,

over;_l@h;*» 2.02 (m 4H). Exanpl e 33 3-[ 5- (3- chl or ophenyl ) - 2i

-tetrazol -2-yl]-iV-netliyl butanam de a) 2-(3-{[fer

-butyl (di met hyl)silyl]oxy}-I-nmethyl propyl)-5-(3-chloro

hj g ' 8. -

o SRR RCHELTAR  SH ARSI s A
tetr:mlol—Zl)ﬂ] b’emdo)ntaﬂded dur| ng 5 m nutes. After sti rring

for 40 m nutes at [% - chl orophe % -tetrazol e
Y3 dodayPhanybd -ftetrazol 5-ylmethyl]-3-

eSS L 7 s G

(1.1 \ﬁﬁﬁo@qﬁﬁgdm&t(oy telraRisatipRers1 HREphife (U, Mﬁﬁ)I)/R&DMF' (k Yefht
by . The m Xture was concentrat’ed and

80° Cpuverﬁugbt;l by fI ash col urm chr omat ogr aphy (Si Q2
Heptane- EtOAc 7:1) to give189(98% of thetitle
conpound. IHNMR -0.01 (s, 6 , 0.87 (s, 9 H, 1.67

h) 3!3{9 41 3(% 'igyrfﬂ'n_balylfsﬁr% ghfydiois}f_;l égﬁqi}x {59014 3 aib@y&@.%@-s(“-%) ethyl]-

tetreizohi)z,yl}ibaﬁzoﬁnmu&w b)
3-[5-(3-chl orophenyl)-2/f-tetrazol -2-yl ] butan-I - ol

. The tfilarompeunskig enbpmdafr@n Befl-@n(3abde-phanyl]- 2B rtetrazol-5-yl]-ethyl}-3-

pyridahle Py ol il P gk (hymotiygine cyanide
- N OGRS R it B (55

O—qu‘rﬁghtEtOAc 1:1) to give 0.90 g (91% of the title
conpound. 1HNMR 1.72 (d, 3 H), 1.97 (t, 1 H, 2.19

(m 1 H, 2235 (m 1 H, 3.50(m 1 H, 3.70 (m 1 H,

-y Minra b 456, Pl Bhttord 23 st sty Fulicahll-
tetrol-d-yij-pendoHiteilof O OB (0.46 g, 4.63 mml), H2O (2.5
nm.) and concentrated H2SO4 (0.46 nL) was added to a

. The title aempoundfis grepared Fraph Bd@f(@hedwpl)enzl) -2H-tetrazol-5-ylmethyl]-3-

pyridi nE e—;d Sa % 9| tetrgh}lcf3 4%Pl 22 3a, 8-tetraaza9azu1?éne (1 mmol), zinc cyanide (1.1

mmol), palladium (0) tetrakis-triphenylphosphine (0.05 mmol) in DMF (5 mL) at 80°C

overnight,

i) 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

. The title compound is prepared from 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 (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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mol ) in acetone (30 nL) at 0 OC. The reaction was
stirred at r.t. for 1.5 h. 2-Propanol was added and
W@ b@sos0ssar e was concentrated. Sat. Nad (25 neQT/E82005/005217
Et OAc (50 nL) were added to the residue and the
m xture was extracted. The water phase was
Exangplezpracted with Et QAc (50 nlL) and the conbined
organi ¢ phases were dried (MySO 4) and concentrated to
give 0.95 g (100% of the title conpound. 1H NWR

al) g%&l gs%%&s%;-ﬁyg(’?%mlﬁﬁg‘}be&%;@i-t%zoi#ﬁ] e(tggz’gz}-lzt-ae’thyk
3 _tridol 3415 B e | h 1)-2

H -1122 ?ré%’ll?’z’%’@f‘ﬁ-ngtr ﬁ& gﬂ?a?wam de Oxalyl chloride (2
m., 3.9 mmmol) was added during 5 minutes to
3-[5-(3-chloro henf/lﬁzvi:3 2 -tetrazol -2-yl]butanoic acid

The rgcepsmizyraed4-en bl -Biv3-clg ormpbprylirAteteiragoldriyl ettty } -4-methyl-

o PSSR ASHE Bl 0 o A3 DAL o
5090Tbbidpol@R SHIdiRMoParl 8N 1R YFY. Rt DT St @Santiomer

ed and the m xture was extract

(15.6 &)l a rJestiaotide E6.10 nganies aphtieascondreaantiongst (9.5 mg) had a

(MS™) and concentrated. The crude was purified by
retelﬂ%%ﬂ%@?bhﬁ%ﬁmaﬁsﬁt ography (Si 02, Heptane-Et OAc 1:2)

to give 0.74 g (749% of the title conmpound. 1H NVR

1.71 (d, 3 H, 2.78 (d, 3 H, 2.82 (dd, 1 H), 5.53 (q,
In a dinklar nPan@ér, &KHfoll§win[:gicoh‘)pouﬁdﬁ"%el@'ﬁrer?aré@ 5801 (m 1

H, 812 (s, 1 H); anple 34 3-

[ 4- met hyl - 5- (et hyl sul fonyl) -4

r-1.2,4-trj | -3-yl]Ryridine a) . '
bl) & h@t ®) angl @%r@rﬂr@r@rmgt, xppyRdincA-3De6,72, 4-tri azol e-

. i ' ' ' I hyl . .
e[ SR SN AR A e g T onir
HPLL: porepedigl ChitdfalrAD; 30°C; irdO0Ie .6 X 74D fanf) . 1MnL/BKI8; Rt = 6.93 min

reaction was cooled to r.t. and evaporated to dryness.
(GCDHHP? réo (52)) seardrepHEP (i @ YmI/Bdnyyisld 198 meg bdaeh18.5 mg
b2 to the residue and the m xture was refluxed o.n. The

reaction m xture was cooled to r.t., acidified with
concentrated HO and the title conmpound, 13.1 g (93%,

c) §72) 68} LEE FSSa oL H L AL o h a5 26l Wit bis19° ©)

yllethiyl}pipetatinedzedrboxylhdepyri dine Mel (2 nmL, 32 mmol) in
Et OH (10 nL) was added to a m xture of

HPLE &6t © OR¥hlpdk ATR 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 (E1), 6.7
min (E2); semi-prep 21X250 mm @ 20mL/min with 70:30 EtOH/hexane -> 5 mg E1 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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yl -2, 4-di hydro-3H-1,2,4-triazole-3-thione in 1M NaCH

(70 m, 70 mol). After 1 h stirring at r.t., DCM was
w@owsedsend t he | ayers were separated. The wat ePCPHSR05/005217

was washed with DCM and the conbi ned organi c phases

r ried onecentsat [ .BQ. 9..ef _t .
L PR AP SERT AN G048t 358088 4 AL il L1
(el), (31418 thi) (e?) Q;Qm( epl HIX2B0 fdm (@20HY mén. Sfieldal: BHB @) white solid;

[ 4- et ?r nmet hyl sul fonyl ) -4
e2: 37mg2N14tq%q¥1§zo| 3-yl]pyridine K\nO4 (59, 32 nmol) was
added to a solution of 3-[4-nethyl-5-(nmethylthio)-4H
1,2,4- triazol-3-yl]pyridine (6.0 g, 29 mol) in H20
f1) & ) (R) hnd(¥) M@l{l{Z@icHlotd;ﬂ&nyl)}ZHMﬁrezolz‘S-yl]ahyl}pnmgaz1n-1-

DR REis AT PRI c ok OVEPHRA Db PP G AEQEH R gho T

mL/ ARl Rk e 1oT9h§uﬁ éﬁ? Ny, 4/@{1@@@ %@9 238950 Bn @Q@mmﬁﬁﬁeﬂeld f1:

was washed wit i ned organi ¢ phase was
29. 2drngwcraweél@mhtﬂa%amgm@ou%y@lm0@ (53 % of the
title conpound. 1HNMR 3.59 (s, 3H) 3.99 (s, 3H) 7.52

(m IH 8.02 (dt, IH 8.83 (dd, IH 8.91 (m IH)
Exanpl e 35

Exa®ple306- di f | uor ophenyl ) - 4- net hyl - 5- (et hyl sul fonyl ) - 4f i
r-1,2,4-triazole a)
5- (3, 5-di fluorophenyl) -4-net hyl -2, 4- dihydro 3/ 7-

2 i Rl IR ILAOE oo ARAEMhgzide (o
hydlw’bi'@mifw(ed in 2-propanol (100 rH) and heated to 70 C
0.n. The reaction was cooled to r.t. and the forned

Triphanglihpsnbance(8Rkng, 0. 34d magoly pves added tp ﬁdﬂomeyneﬁwwr@fq@@o-

Pher&ﬁﬁmei%aémég 38recD A B 5 15as it T AidFen ik Hdted a
ﬁ@lr%dﬁ for .5 ho%?é drﬂel r@&t%tv&hs%aféa Rha %@&n{#&iled @@ﬁeld the

t e titfe conpound .4 g (97%, was collected
title émhlbcnmﬂlaera w]rhfé—dkin((wa’clr)lg, SE)%)b HNMR CDCI; & (ppm): 7 96 (m, 6H),

di fl uor ophenyl) - émethylthl 0)-4
7.80 |(mb 4le) A5G (a8 De 7581, (211)47#& (S é}ﬁ)4 hét)2Hlas added to

a mxture of 5- (3 5-di fl uor ophenyl) - 4- net hyl - 2, 4-
di hydro-3#-1,2,4-triazol e-3-thi one (5g, 22nnDI) in

b) 4-"(’;’?—?2 ‘[721 @ﬁﬁrmphenw-@l’i f&ra%oﬂﬁ-y?}zwmLéf-etﬂﬂ'l-blml(ﬁ@]tﬂhiol-S-yl)

ed and the feaction was stirred for
pynd]ne formsd precipitate was filtered off and the

S T S R TN SRy A L
dlSSJH/JdS h dfnjnletlhgfﬂf)ﬁn&r&dg '(yrﬁLﬁar?dzegidg(? ?’o/g vﬁxﬁ c&ﬁﬁmng 2-(3-chloro-phenyl)-
5-[(triphenyl- A°-phosphanyl)-methyl]-2H-tetrazole hydrobromide (165.1mg, 0.307mmol)
dissolved in dimethylformamide (2mL). After addition of DBU (84.9mg, 0.558mmol),
the vial was capped and the reaction was 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
workup was done extracting with ethyl 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,Cl,) to yield the title
compound as a white solid. "H NMR (CDCl;) & (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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title conpound. 1HNWR 2.75 (s, 3 H), 3.79 (s, 3 H),
6.80 (m 1 H), 7.58 (m 2 H c¢)
w®2{03/080366 f | uor ophenyl ) - 4- met hyl - 5- (net hyl sul f peEU$2045/005217
H1,2,4-triazole m CPBA (1Qg, 33-50 nmol, 57-86% pure)
was added to a solution of 3-(3,5-
dlfluorophenyl) 4-met hyl - 5- (et hyl thio) -4
triazole 20.3 Mol ) in DCMi and
o) 4P LA chipmonmeig 2E-e4trisoh S0he WG 6 LB (e triazol 3-yD-
r@g ed and the m xture was extracted. The water phase
PYIRE re-extracted with Et QAc (2x) and the conbi ned
The @18 6MGoREIS BB taNRII Hh UEE JB9n1 FDOHHBY -
gi ve 5949 (98% of the tlt{l(zgpconpoﬁng) ﬂqu{eﬁgﬁlg yiI-
viny{ s-4-ethybp H- U, 28] t(iaz01-3-1)-py6di8d ( mmoal) by) redictih ¢fithe dleFih.
Exanpl e 36
(li?)-1-[2-(3-chlorophenyl)-2Htetrazol -5-yl]ethyl

) 1388 o FRer - PSR TR 2.y 1L E Fetopropyl & pyridindy1-4H-

(1, ZQ]ﬁ&zGl-js? caum1435(r) are taken up under Ar in
t ol uene 20 mL). After addition of 109 nL (1.18 mmol)

The Viitla ybma@@tdas ebtainsdrfenae 2+ @rehicae-phemy a2 Hrtetrazode-f-carbaldehyde (1

d f 0.12 3 d 218
mmif by S4EGoR e B %éx%?%ﬁeami bl ?régﬁﬁigﬁf%ﬁé 4%5-
broxﬁ@ﬂmﬁ 184 e&a%%rgpgi métrﬁg&( i_?gg@%girioqfe' on of 2

yms 4 ) vinyl acetate
gave after 7 h ca 41% conversion of starting material.

To enhance yield, the reaction was filtered over
e) Zdlﬁﬁﬁlmﬂe@%ﬂﬁ -tesTRroldy pkhd r (dt yelopyopylyirpy sidin-freir4H-
12 ken b yene (250 nL). After addition of 0.3 g
[ 104 3"‘3(‘ 0%and 200 nL (2.17 nmmol) vinyl acetate

The %08 %mﬁBund“lg%%ﬁﬁ{é‘d%ﬁh ar Iy@fogﬁfp?fﬂSE)Kgﬂuf -4 ﬁ/i 41‘319];\”92 éﬁ]tr azole-3-

achieved. Filtration ove I ng
carbglduley der(l demoit) bgz hdd\IaSn ptthefGikghaod Rag&it fomeedusém ndgaddium and
neat, foll owed = 1/2, yielding 1.26 g (48%
-bramowi@y{ Zt(ﬁzshk%mb@md) ZI%Hequle 8.15 (m 1 H), 8.03 (m
1H, 748 (m 2 H, 6.27 (g, 1 H, 2.14 (s, 3 H,
1.77 (d, 3 H. Exanple 37 (I

f) 4-FZkzégﬁﬁ%réiflgm—ﬂﬁaghﬁﬁm%t&%mw aapy1-2-thi RIAAR D, Y tdwzol3-y1)-

pyrifine?) - | - [ 2- ( 3- chl orophenyl) 2H-tetrazo| 5-yl]ethyl
acetate and O, dr oxi de

The Bl 6pipaeundds @J@ﬁa@eﬁwfs@é@ Nplbeh qrtlﬁhg#w%%e(re@lr&yﬂ 3rld-
cyclé‘%})ﬁ;l%q%\;rgcfm h4H ﬁ‘{ g’ﬁ trf’a%ldj &;@ ﬂia ?ﬂg\%ﬁ]ol) 8¢ 2-[25(3-Chloro-

e volu
phenyl)-2H-tetrazol-5-yl1]- 1 (4 cyclopropyl-5-pyridin-4-yl-4H-[1,2.4]triazol-3-yl)-ethanol

(1 mmol) using triethylsilane (mmol) and trifluoroacetic acid (mL) in dichloromethane
(mL).

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- A’-phosphany!)-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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m xture in vacuo, followed by dilution with brine and
extraction with DCM 5.8 g (97% of the title conpound
woR®s08I35 ned after evaporation & coevapor ati oOPCTMS1905/005217

tol uene, followed by drying. 1HNWR 8.15 (m 1 H),
803 (m 1H), 7.48 (m 2 H 6.27 (q, 1 H, 2.14 (s, 3
[1 Z,H]Ulaﬂol%?ylo-@)yrlalnbkexajn]ﬂfe(mm &y s’i&*tl(nlgﬁ)onl 5-(1-bromo-ethyl)-2-(3-
(3-chl orophenyl)-2Htetrazol -5-yl ] ethanol_ The
Chlo’fQ'P]Pf‘élYBo?r%é‘?} ol abeisTuzce ip e HpIRENEn Al 8 4micthyl-S- |

pyrigtE PR Bt ot R PRRND A g il s samesgdovicn

I soI ation took place during heptane/ethyl acetate
elution of the colum chromatography, yielding 1.09 g
h) 24{(3-CRloxd-phérey1)-54{2-45-¢d fatiflnaro- AhidyR-4-3n khy kK 481-[1,2H4)] triazol-3-yl]-
7.48 (m 2 H, 528 (q, 1 H, 1.74 (d,
'm%fhvlb'ets'n}}sﬂi(tgﬁa?olﬁo Exanpl e 39 GENERAL PROCEDURE
The fitlerempeynd iso asmémém wiotthe sequepeReed for 2-(3-chloro-phenyl)-

T Ee T T ————

[2- (ﬂlﬁoﬂf p%@l)@ﬂ-‘tdtiakﬁ %- ?l‘]?vnliﬁ-l} 43é”tHyIS4H-f[ I le]tfrﬁﬁoﬁ.% m)g)yﬁﬂme
om t enperat u ht’ exot herm ¢ was_ob

(exa@lﬁ’kﬁr%qb;) %ndtdeﬁ %ﬁﬂ €31 @lﬂon@rpheﬁﬁl)s?éﬁﬁéwol WHﬁfﬂT}dH -ethyl-4H-

112 A oy T 39 Byl PO B s e 8 SRR SnatiEorc-
chlowi-plenybt 2H -tetibheleas g pnéctrdoayethe \pﬁésyﬂxbhﬁ&sgft lahd 8+(8@-Rifhhoro-
pherg ATk 6P eu% $50he BSRUEbS hicerieq with

manner the follow ng conpounds were synthesized: a)
(3S)-3-nethyl-1-(3-nitropyridin-2-yl)pi perazine yi eld
Examplg3LH NVR 300 Mz, CDO 3) d: 1.11 (d, J = ,

oy Ayt g,
Pyr1&1g§1 (~0) ?mLa mdmol vwis Baded thacid®hstided hedryl IfdRuzidh- (8 elffivalent)

was fhigRpddedhndihe rqaciicn mixtrrspyas heated 2t Y30 pE peeranighte Thyiselution
was %gs(%t/gd &é\%ﬁaﬁg& cW%Onate and the product was partitioned between ethyl

acetate and water, and the organic layer was washed with brine, dried over anhydrous

sodium sulfate, filtered and concentrated. An SPE or Flash column was run using a 10-
20% MeOH:EtOAc solvent system. The eluting fractions were collected and concentrated.

The following aminotriazoles were formed in this way:

a) 3-(3,5-difluorophenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine; yield 418
mg (42.8%); white solid; 'THNMR CDCl; & : 7.26 (d, 2H), 6.9 (t, 1H), 4.1 (t, 2H), 3.52 (1,
2H), 2.13 (m, 2H).

b) 3-(4-methoxyphenyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine; yield 76.4

mg (8.0%); white solid; 'THNMR CDCls & : 7.60 (d, 2H), 7.00 (d, 2H), 5.6 (br, 1H), 4.01 (,
2H), 3.88 (s, 3H), 3.49 (m, 2H), 2.10 (m, 2H).
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J =6.3 H, 3H); 2.74 (dd, J =

cbd 3) d: 1.11 (d,
IH; 2.99 (m 4H); 3.72(m 2H); 6.74
Hz,

12.8, 10.4 Hz,
W@ dab5/080358. 1, 4.5
IH); 8.34 (dd, J = 4.5, 1.8 Hz, I H

0,
o 3R S BRI B gﬁf&g!%y‘i'lé’ﬁ’m“ (ot
pyrlﬁﬂdine\]yfld&Oﬂ),mér ?535%) W}hﬁe soﬁd 114-11(11@11{ Cﬂ)GIg 8: 13415, H)¥26.93 (s,
}_%D% npl e 40
1H), @E&J@m@@@@ﬁ@ DRG0 B P DR BAIACE VNN TH
2- CHLORO 3- CYANO PYRAZI NE Pi perazine (1.5 nmmol) and
2-chloro-3-nitro-pyridine (1 nmol) were dissolved in
acetonitrile (3 nL) and stirred for 30 mn at 85 0OC.
The reaction mxture was diluted with dichl oronet hane
Exa'&ﬁlf%ashed with water. The organic |ayer was isol ated,

0 B S BRI, S S BRIl i gine

3- (Z-ﬁﬂmrmﬁ-mhﬁmﬂmgdmp‘h-yl) -%6,78etatrafeidro-L, Zﬂ%mmlhblrﬁ}h]pynmldme
(ZOO\K}%grsémg)pﬁ éri%)zoéluca%n 61 8%”?8(5] renrg) %vréree cf:o%llllnge i GO %J E SL) and

triethy1drhide 50 67@19}\'%‘1% RUB&T, P Yehotitn nRixtiRE Was sﬁn@@ﬁﬂi&? bh hin R phere
; yield 127.1 , 35% orange oil; 1HNMR 3 VHz,

of h}@mgeg)at cpongteg@e@aﬁlrema{pmlgltmjld(th@n ﬁ]q;red zlhm@g}( mhtq H) :
Chro%%(%ogrééﬂy (é“)ca 1%)/7 Zl\/f \isa MQOH Jrn B‘bl\({mue cﬂl’the pr%guét(awhlte solid,

163 &g[ 1?59)?) -13} Nmbyd:pcmﬁr@@pﬁr)l 8.%¥ hDWPEZV Qg/&% CHY, m {sr 1118 6.05
; nyg, or ange Oi l
(br, kt@cﬂd)‘l (ti ZPB,%(Q,&H)J?H)S@ QHO,dZ(ﬁm 2HD 4. 40 (m 2H) :
3.05 (m 4H); 2.77 (m IH; 1.74 (m IH; 1.16 (d,
3H). Exanple 41 GENERAL PROCEDURE: PALLADI UM CATALYZED
b) 3 h &Ny pyE dif=S5RONT8,9-Cétk- AN dpb-5 H-[1,2 4]tr1azolo[4 3-
- Chl oro-nicotinonitrile (1.0 nmol), (S)- -rrethyl
alllél%wznqne (1.5 mol ), sodiumtertbutoxide (1.5 nmol)

The ﬁ‘{‘é’ zj)ﬁdl%&d%@.{éé«ég{hg%&% ORGhad ;@Qfd]' A D fadifloP A H-NMR

to a screw cap
(CDleﬁ JSpiin):i &3, YI),27. 58 &, IH.ET. %@Z &H),-4beapiid), Bissyq) 2B 2.02
3. 3] undecane (0.08 nmmol) was dissolved in toluene (5
(m,ArH)) and this solution was added to the

IH); 8.14 (dd, J- 8.1, 1r@I/H&2005/005217

Example 33

3-[5-(3-chlorophenyl)-2 H-tetrazol-2-yl]-N-methylbutanamide

a) 2-(3-{[tert-butyl(dimethyl)silyl]oxy}-1-methylpropyl)-5-(3-chlorophenyl)-2 H-tetrazole
To triphenylphosphine (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-{[rert-
butyl(dimethyl)silyljoxy}butan-2-0l (1.53g, 7.5 mmol) (Tett. 2003, 59, 4739 — 4748) in
THF (5 mL) was addé:d. 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.

1HNMR: -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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ot her reagents. The reaction m xture was stirred at
100 C overnight. The solution was diluted with
walr@bhgnssset hane and washed with water. The orP@mniug2005/005217

phase was dried,filtered and concentrated, then
purified by flash chromatography in 10% (2M ammoni a in
nmet hanol ) in dichloronethane to yield the desired

b) 3-[5-@elflbrophényl22 H-18Ra%0BD- i fhetanol-bowi ng conpounds wer e
synt hesi zed:

TBAY -quyéﬂe%twqi%tiq@ e Gz { [Ferr-byty] @imessby sl loxy ) -&-methdpropyl)-5-
(BB Stk oyt o
and théfprude ved pﬁﬁﬁecﬂb& flagh dcﬁurbgnh@wa,to@ém (Sitth, I—J_Je'ptanz-moAc' 1:1) to
give‘9‘:95g4'f&§%5§'}@eﬁgfe6q dp%haé' =7.8 2.1 Hz, I1H): 823 (dd,

I ( ' |10 YT beatdnanint Bisoem Y
HN PGP, TR BRI i i, 3l 470 o
1 H);3#29 (m, 78),(%B43 n.caH), 8.04 (m,2l BY § (s, 1} 12.9, 10.2 Hz,
IH; 2.94 (m 4H); 4.16 (m 2H); 6.64 (dd, J = 7.8,
4.8 Hz, IH); 7.66 (dd, J 7.8, 2.1 Hz, IH); 8.23 (dd, J

c) 3-[:5-?5—&110@ BenyiD)-2 AtBtraz6K aPfoRtafdic acid

4-(5- 2-(§5- - chl or ophen é 2T-tetrazol - 2-yl ]dpr ospgl(} -4
A mixgrie RYEQ046, 2 A6 minabo @ (2 gimpb)andoneentiaed H,80s (0.46 mL)
was GBI SRORGLES LB IB e e SRR 18800 5,3

mmo3y i&l&ﬁét?g@(ﬂOﬁnDpdét@W.) TRe reaétioroxay sﬁli‘reylla]t E.t. for 1.|5 h. 2-§ropanol

- et t ' 140 , 0.5 2,6-lutidi
was Zt(tr;i%d 213’{(?7{_}1% I%r)}g%nﬁ |V\§eas fcgnqg@]&ypngteg Sﬁ‘g)Nn%a (éS %{L)-qug E(ﬁ ),/(Xtcu Idﬁ rr]neL) were
ey R 638 o i
EtOAwv&Panh} & thé tembiheth osganiar phagesavere dtied 8digS OarpndNakiGDtdted to

. s.ad to the residue and the m xture was

gvebégﬁﬁh§@%$8f&Tgﬁﬁfm?ﬁ@u?%actipn was al l owed to attain
'H NMR (MeO2h)! 098 dd,ByHS 0t sp@uet i 3.6 (ol }2,35 %42, MH), 73b€m, 2

conbi ned "organi c phases were dri ed ( MpSH) ,
H), 7eines it at7éd @md Burified by prep HPLC to yield the

title conmpound (3 nmg, 2% . 1HNWVR 1.91 (d, 3 H), 3.51

(m 1 H, 3.65(m 4H, 574 (q, 1 H, 7.43 (m 2 H,
d) 3-75-62cHI6ropRerty))-2 B-ttadolil yI L NihrethPlblfkngmidel H), 8. 78

br. s., 2 H M (ESI) nfz 381 (Mt ). Exanple 43

Oxalylchloride (2 mL, 3.9 mmol) was added during 5 minutes to 3?5-(3-chlorophenyl)-
2 H-tetrazol-2-yl]butanoic 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 NaHCO; (75 mL) was added and
the mixture was extracted with CHCl; (3 x 100 mL). The combined organic phases were
dried (MgSO,) and concentrated. The crude was purified by flash column chromatography
(Si0,, Heptane-EtOAc 1:2) to give 0.74 g (74%) of the title compound.
'HNMR: 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, 2 H), 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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4-(5-{(i?)-1-[2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-et
hoxy}-4-nmethyl -4H [1,2,4]triazol-3-yl)-pyridine
WQ b@RFA80356 PCT/US2005/005217
[ 2- (3-chl orophenyl)-2Htetrazol -5-yl]ethanol (0.31 g,

N1co%1 W é&ieo lil)eg( E?F& )DNEF; 3%(? l: b'ﬁ'?‘f% hlé@%ﬁ%@(%"‘;& lnmol) were

mixedldin i2uproparod UHiDEinK) @nd8edged b 7KB°(mml Thered ctivFwidcouldd targ. and
m xed and stirred atﬁ%ﬁg under Ar%
evappeated tojdspcay Helt USBm rNaé%FéOo@% Sl rdenep eare addedrto the

res1d@? andl SEGhixMrk BaPRAuxE@ BRI, e ?ea]tcfio\Ne é:&%{/é' x??sgés?)ﬁfé'dsto r92Y&dified

ter evaporation I n vacuo,
w1th®bncma‘atcgﬂ-ﬁiifayld(thetpﬁﬂea¢mﬂmimﬂl 1t gi(93%), vedskvalledted by filtration.

/5/1) & drying the title conpound (490 ng,
LC@%M‘@[M& 8.66 (m 2 H), 8.07 (t, 1 H, 7.96 (m 1
755(m2H) 7.40 (m 2 H), 6.51 (q, 1 H), 3.57

—E H, 1.95 (d, 3‘\13 In a simlar manner, the
b)3 ‘bme@wlﬁg(rmmmmw ‘évtrpﬂzebéfyé}pyrldm}:

5 R i 1SR AR
yl-2,3- (ﬁl@cﬂo-BgﬂfVQ 4%%&-@3@031&11 1&46@(@(72%111:!) 70 ﬁmﬁﬂ) (Alfterll h

stlrrlgba at t. @Ch@wm@%d and ﬂ;)e lanergye(ecﬁepgaﬁyl {; e Water phase wa:é washed
N e S AR 45008

%) ojiﬂ&ﬁyt]e—c&itrtpph}ad FH NBIR:a2.06 &, 33) 6159 E.73H), 7.27 tn, ](]IE[-D\WBQ 861 1H)
1 8.04 (dt, 1 H), 7.48 (m 2
871%[)01& &862“‘}-&1{ 5 02 (H)m 1 H), (6 57 (Z') 1 H, 3.56 (s,
2. 01 d 3 H d)

( {5 R) - 3- Chl or o- phenyg{ 2Htetrazol-5-yl]-eth
¢) 3-phepethy. ﬁe(trtewyl nyl)-42-4 Pi4-irmzol-3-3lpynidipg r i d| ne yield

% HN
v OF, ol SR s qlion 3 ety eyl 2.0-
trlazéln?o-yﬂ]f)yﬁdm@(@@ (2D minot) in FBB,P@OGEL) éﬁid"ﬁceu@aﬁa (f(ﬂ) m8).After 1 h

stirripg ptzr-f( theapacsion V}f@ﬁ dasifipd withiddd Nt -GHGLs was laddes] andzthp sixture
was %‘?%t%ugg rc% e 01;’]}%%9%?3 gs%e&"é ée?)ﬁraltedzangﬁ}é% wFter th?sje was washed

with ZHClet Tiazhtbifed of3ghic Phadewals)dried ang toraeairated fongiye 2160 g (53
i.chl or onet hang (75rrL)%g§t9]és '%HSéOC When t he col or

%) of Hgrit e Ompar FO NG .6 M7 58 Gacecs 2 @y 1)

8 bubbl ed through the mxture for
8.83 %%:r oxXi naf(grfy@g 3 mnutes. Sodi um borohydri de (635ny,

16 8 mmol ) was added. The reaction was allowed to warm
rsosom t enper at ure,

Exampl
3-(3,5-difluorophenyl)-4-methyl-5-(methylsulfonyl)-4 H-1,2,4-triazole

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. HO (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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stirred for 30 m nutes and quenched with water (5nL)

and saturated amoni um chloride (5 nL). After renoval
w@Rooshg03s®l vent in vacuo, the product was partPCT/O805/005217

bet ween di chl oronet hane and water, dried over sodium

f | Fl ash
0535 SRR Pon SRS M BIPEEL dhasge o, P =
Mel §li.emilgd2 Yhembi)tws addmlmdﬁ&uﬁ of 6B ;5\°d1ﬂﬁbﬂo@lhérﬂyl)7$-5@thyl 2,4-

879 3
dihY4r%§H-? stotr{wlezﬁqshsg@ e, (Z%enmqlw in @cegcme(( 89 mlph NBSP( B9 8. 22
mmogqn I—ﬁ 0 (020 Pnli!lg)' c-lr e rBRALARES |sﬁﬂb<‘}r;fgr SBra@P? r'It}ie%rmed
f tHe tonp u n s o

e I nvention can be anal
precipiate gvas filteckdrodf asisthy solﬁ‘oa)n fsweveparatedito half velume. and the formed

.Exanpl es..of gl ut te.rece r assays. are.we k
precipifig s Srregrtitlorueed itk B ERCMRE RENEL 2L 03P of e
uﬂeaf%y RRg8: 757 (1992), Tanabe et al., Neuron 8:169

Mller et al, J. hbur050|ence 15: 6103 (1995),
HNBﬁRa?ﬁS (seB HB) 3.79 (s. Ry 6c8|Qém,étH)y7é§ 5211997). The
nmet hodol ogy descrlbed in these publications is

i ncorporated herein by reference. Conveniently, the

c) 3- csosrﬂmmd@h@ﬁylyJaananylemmahyxsamoﬂg@ SHUI‘.!:B ednbzolénsans of
an assay that neasures the nobilization

m-CRBA (308 |3|3uﬁ0amm@b|5c7 r39%p Ppich ey addpdda |a|S§IUé19}3 343 rg

o Ee S oL oy rtene g b

mL) aed tha gemuoﬂ atae dtictdan. WdtNaDH Y60 nedl) lwasladdeband the nbkt@edkwas

extrapfeg i waLRY WOFET PRIEROSHIMERYAS () @n e opTG. ofeenic

phasés%@tre deiel gMggOQfE &h&%@ox\é{eﬂﬁg gaveds 4o BR0PNSt th{IA € BSBpSund.

shutter I PR experinment was initiate
TH NMR 13.4% 65, FiH)o#.28 ($, BeH), §r8§5(€nt1 H)}768dm, %) of the cell
plate. After each addition of the conpound, the
fluorescence signal was sanpled 50 tines at 1 second
Exa,%ptegﬁval s followed by 3 sanples at 5 second intervals.
esponses were neasured as the peak height of the

(1R)Tle§pﬁ3n‘§éﬂwpﬁlhhﬂ)'tzﬂet0§mpl'@‘)ﬁ&]@ﬂl)d@cetEt%O and | C50
222 885 AR R B R AR ST RO Al 0.0

Novdzfynﬁlnzliif@@aé ﬁkelﬁ@ﬁﬁﬁd& ACRCtolgre (g2t fletndditival dflg9 uL
responses to the maxi mal respons obsgﬁ)yé f.or

(1 18@1&10@ Vimaggiate the ragrtiRn R runRé ThGhi llopR géona 0324
Pl e 4500 R R A Shprar
30°C o.n. Further addition of 2 g Novozyme 435% and 150 pL (1.63 mmol) vinylacetate
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
mL). After addition of 0.3 g Novozyme 43 5® 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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We have validated a secondary functional assay for

n3d uR5d as described in W97/ 05252 based on | nositol
weh@spsmsse (1P ) turnover. |P accurul ation i s PEERES00H005217

as an index of receptor nedi ated phospholipase C

1 25%4%&08@%&&9[2[ §c gt aﬁ%ﬁ&@é@%&s&%{zﬂ- _%ﬂf I}HJ oathte and 0.48 g
(11. 4ol i hyoresidy gbiohy dashweketiixee withres THIF/WEF%E@ZS mL) and
buffered saline and pre-i ncubated for 10 min with_ 10

stirrggviop 2@h. AfiskpedifteatiomyBhrgHéL fRlfewedduegdasiag thecipbimeal the
mlx%!&r znﬁgzc?t}ric'}a atl ngﬁg%@{b&lgglﬁ{‘p%ﬁ%e éx\(ﬂa&téoﬂ‘@ﬁh 1\91"5”8%9@7%) of
the tltfemmhqidlm@ wan obtairpdestenevapofatigh & wmzhporéﬁﬁlﬂMthmdiluEﬂdPﬁ)llowed

30 3 i n. tio r erm nated b e
by e T PNVBF: S0t G o & (et L0 Semaiieh ovdhle T B 514 5.3
H), £97 (€at@d and neutralized, and inositol phosphates
wer e ‘separated using Gavity-Fed |Ion-Exchange Col umms.
A detailed protocol for testing the conpounds of the
Exal X gél on is provided in the assay bel ow. Assay of
recept or ant agonl st activity For FLIPR

15)aAN -3 tifor 6l en§1) 2Tt & 850N -y} oldh oyG URSd as descri bed
(S)I n W97/ 05252 \%gre seeded 032 col l agen coated cle

The ee 9%?%1%% isplateddeomptherreantian s dewaibed g tmwwlsw af(LR)-1-

e isph i

SR ek B A By L e

hepﬂfmwﬁhyifambﬁate ?u’eﬂomd&ﬂ the bcbltlinamhm‘maoggpky wlmfyllg 1€0ﬂ§(49%) of the

u scent _c um | hdl cat or uo-

tile pQBPRR R BYBD R4 (EaddRel (0B biD: 140 6PO25DpE 28 1D, 174
f d buf f t 127

e M R e R S AP S A

Cad 2, 0.422 ng/m NaHCO 3, 2.4 ng/m HEPES, 1.8 ny/ni

|l ucgose and 1 ng/mM BSA Fraction IV (pH 7.4). FLIPR
Exa &P&eﬁsnents wer e done using a |laser setting of 0.800 W

GENERAB PREACEBCRE! NUEL EOPBIRIGDISEIEA CERERNIT W 2-CHLORO-3-

excitation and em ssion wavel engths of 488 nm and 562
NITRPYREPREE | vel y. Each FLIPR experinent was initiated
with 160 m of buffer present in each well of the cell

e T M MR AU v
acetcﬁ&ﬁtrﬂds (maﬁn’g,)mw stmem farttemfn aigmiﬁ Gﬁﬂp@leum? n?th!ﬂ?xothermm was
50, t n ter o] | owe

obseE iahaalyathes = dutanar Hseroh 3V e SporeasShere ased
react®h %Q@c&ﬁﬁgtehﬁﬂe%ktlﬂé wal 8i1868 RABSHE b thahb SarndAdiRhED with

per |
water. The orgamc layer was dried, filtered and concentrated, then chromatographed in

|

=)

10% methanol in dichloromethane to yield the desired product.

In this manner the following compounds were synthesized:

a) (3S)-3-methyl-1-(3-nitropyridin-2-yl)piperazine; yield 92%; '‘H NMR 300 MHz,
CDCl;) 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, J = 8.1, 4.5 Hz, 1H); 8.14 (dd, J = 8.1, 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,
CDCl) &: 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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EC5Q | C50 determ nati ons were nmade from data obtai ned

from8 points concentration response curves (CRQC
wpesososesed i n duplicate. Agoni st CRC were geneP@Er/Es200§005217

scaling all responses to the maxi mal response observed

%W ’enge daﬁf ﬁ#ﬁaﬁgﬁ gbt gllgggd ave$ ag&%‘g Bglhsg 3¢ {dd, 7=45,

1t81Hzanggn| st challenge in 14 control wells on the sane

pl ate. Measurenent of Inositol thos hate Turnover in
c) lr(ﬁtlumonmdnemamger@mm ﬁ@ldtﬁ%ﬁ,ekldﬂﬁ%ﬁ%l\/ﬁ?e JRfple)d: 3.00 (m

Ry BIER A (S 83 s A E L= B2 VR % 3

(&QUt=a4.5) N§ H, 1@/ wel | [3H nyo inositol. Cells were
i ncubat ed overnight (16 h), then washed three tines
and incubated forl h at 37C in HEPES buffered saline
(146 MM NaCl 4.2 MM KA S5 0.5 mv Mgd 2, 0. 1% gl ucose,
Exampled0! HEPES, pH 7.4) supplemented with 1 unit/m

GENERLAL&BRO@BDIURE&N@@EHDIBI&IHIG@ISP&ME\/IEMTWMWH&I—@HLORO&-
Cell s were washed once in HEPES buffered saline and

CYAMPWd for 10 min in HEPES buffered saline
containing 10 nM Li . Conpounds (agonists) were added

Plpeﬁ%e ép SWhaLs Qnéb AIRE3E ﬂfm%}grlﬁln@ (1 MthSY MRS bis@ttddMiht ¥ e

eterm ned by pre-incubating test Conpounds for )
acetomtnle ® Imh) amcuredifog30 min ate?5p°|Ce sHrceagfonghixtereatas d{iged with

ey LR AT o RGBS e s R S st

brlne( ét%d Fbr 'aﬁEyerJsI NaﬂS@;%@EbﬂH&nﬁ*&te&@z P@uoathd pdhct3hs purified
Sanpl es were collected in m Fal con tubes and

(SPEj wbgnm elrophategidvesilinegd, %é@%rra@tbemlsn adyDesktate).
colums, as described bel ow. Assay For |nositol
Phosphates Using Gravity-Fed | on-Exchange Col ums

In thﬁ&ﬁiﬁéﬁﬂﬂa@ﬁll@iﬂn@@ﬂmpﬁmﬂﬁme sﬁﬁhwma Ion exchange
resin -X8 formate form

ap| hﬁ&@)-%mgtwﬁ@@%w&mw %ch‘ﬁb‘tﬂlﬁﬁﬂﬁ Ylélﬂi b’%&t leng, 35%,

P, R R oy o

EDzm 303 (o, 4H)a2. 7$4ﬁspuH) T EahE®); basgdsHner e
collected in 15 m Fal con tubes and neutrallzed W th 0
b)) 3G Ry 3-petyIpipeyazingl ytipyrazipe-2ogarbpwitxile; yieldrdy. > mg, 54%,

86%312%\4 %ﬁwhllﬁle% or a@ﬁzq g'?g:l?);}da{% gzgﬁfdrxp ﬁﬁ gb EI% SRt -

PrEWABES (RWeR; 297 sH); 1.74 (m, 1H); 1.16 (d, 3H).

Example 41
GENERAL PROCEDURE: PALLADIUM CATALYZED COUPLING TO
HETEROARYL CHLORIDE

2-Chloro-nicotinonitrile (1.0 mmol), (S)-2-methyl 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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b) Inositol Phosphate Separation Elute glycero
phosphatidyl inositols with 8 m 30 nmM anmoni um

wo eosesmsse El ut e total inositol phosphates w t hP@I/IB2089@®5217
nmM ammoni um formate / 100 MM form c acid and col | ect

s it S ctpieGber B BoR s b1 1A ablrhSbia o
metHaBol inBichiogorhethane¥aiyid1d iiedesizéd patuan of nG uR 5,

conprising treating a cell containing said receptor
with an effective anobunt of the conmpound of fornula I.

¢ [ j st tl Adul t
In A B o g e XL | i ned Lo stand
ayn 2[@8y-Bauethlylpiperaaime1ydaicotikunisride; tyiwld k4 %; 'H NMR 300 MHz,
b B A e e Py aflr o7 ity bRt ranog0ar & d8deto 2 e
t bl . Lefn= afet i -
8L 2-oickh, PRROHIGTR L B GE 12 2 PR HATED Ak g, 1=7.8,2.1
Hizy 1)) 8188 dds Veed 8/ X dEhdHRE assenbl y (Dent sl eeve,

S5 i et st Araand b PG oo v,
GBRLISLED (556 315, SPOPNRTRabReRpnGD. 4INe- 39901Bb Y,

i's perfuse wat erusin npliance
HN DB (i, dHyet. T @G 2H ) 6168 (DS Fi8e8d iz, ABB] 2666dd, Saul.B, 2.1

kbt of e IRBb i B i oue . "and ah antimony |
el ectrode nonitored pH, 3 cm ébove t he LES. Alyl

signals are anplified and acquired on a personal
Examphpd2 er at 10 Hz. Wien a basel i ne neasurenent free

SRR RblarREneN IS Semh Rermv- S b Sl e
yDp dinki stered intravenously (i.v., 0.5 n/kg) in a

oreleg vein. Ten mn after i.v. admnistration, a
nutrient neal (10% peptone, 5% D gl ucose, 5%

xR BB B8 A AL A QPR e  mimcs
to a sAl4tionoft B[ B(3F-chlatophatlpRHaétrad0l-2dyl ky-mdthelbutahtsiden(140 mg, 0.5
the nutrient nmeal is_fol Ilg\é\pegﬁ:tlla\%/ air _infusio

mmqlgnd 6 Teibned). 17 L AePpo (St 0 UG S Btisrwas
sirdfth O Sy RS TS ERRN, o B
DCM vas svaporgedpftéot h stiringet r.aiSat. ngf Nai 00 ¢10 fndy) wasddsdgo the
resic@;e rapltal il}%imtgl%(?l?rp gx%ag E?fglﬁce{igjc;r:@ g[ﬁlre!iga}%%tog Iwats Iaﬂgwfe& ?ongnttfc’atixiJl It v
followed by extracted with CHCl; (3 x 20 mL). The combined organic phases were dried
(MgSO0y), concentrated and purified by prep HPLC to yield the title compound (3 mg, 2%).
'HNMR: 1.91 (d, 3 H), 3.51 (m, 1 H), 3.65 (m, 4 H), 5.74 (q, 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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;

insufflation is 45 mn. The procedure has been

validated as a reliable neans of triggering TLESRs.
wab@ESes03se defined as a decrease in | ower esoph@nEs1005/005217

sphincter pressure (with reference to intragastric

xRS S BBl NI oD S BIRPRO B e

Argomn Pettitioningtbieticen aggertdnd DEMcatdire@firacorc bERf ldyee dithDCM,
swal | owi nduced. The pressure difference b?t vveen ég%
com@eglgéhwgﬁ@%%mw%m|eaan%atp0@s@ varih followgdgby

chroﬁﬁ%ggég)hggh f o?etﬁﬁ%c&%ahﬁmﬁ el @xayi EH”S/BRE%Hr}HMe Yitle

ns "at m at nospher eAq aqueous
compaundi(# Amegad @6y H-1BBR : Bod (Imn: 294j, l8rﬁ7ﬁdt biuHy, V. 9@(m noHjre. 55 (m, 2

H), }/?‘\&,J\Sit@,b Iiérﬁ%{qoiiﬁgﬂ%ﬁ% 3%Yg%%mcent ration

Response Curve DCM di chl oromet hane DEAD di et hyl
azodi car boxyl at e DHPG 3, 5-di hydr oxyphenyl gl yci ne DVAP
In a sigilr manast iy felfoving peingbwssoire prepared :
i V,iV-dimethyl formam de EA ethyl acetate EDC
| - Et hyl - 3- (3-di et hyl ami nopr opyl ) car bodi i m de EDTA
b) 45 E)anp- P-amwwﬁehymmta&%m@ﬁ%@}Fhu@étnypmt c
| magi ng te reader GHEK GLAST-containin
[1,2 Elfbwydrﬁ-zl)myahhse,&%@ %l&@é%at%MéB&E@b% B1o8r(8p e B.07 (¢,

1 1)Y7.0804" 1 1), 7.55 (m, 2 H), 7.40 (m, 2 H), 6.51 (q, 1 H), 3.57 (s, 3 H), 1.95 (d, 3 H)

¢) 2-(3-Chloro-phenyl)-5-{(R)-1-[5-(3,5-difluoro-phenyl)-4-methyl-4H-[1,2,4] triazol-3-
yloxy]-ethyl}-2H-tetrazole; yield 77mg, 77%; "HNMR CDCl; 8: 8.16 (m, 1 H), 8.04 (dt,
1 H), 7.48 (m, 2 H), 7.21 (m, 2 H), 6.92 (m, 1 H), 6.57 (g, 1 H), 3.56 (s, 3 H), 2.01 (d, 3 H)

d) 3-(5-{(R)-1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-ylj-ethoxy}-4-methyl-4H-
[1,2,4]triazol-3-yl)-pyridine; yield 72 mg, 55%; '"HNMR CDCl; &: 8.88 (m, 1 H), 8.71
(dd, 1 H), 8.16 (m, 1 H), 8.03 (m, 2 H), 7.48 (m, 2 H), 7.43 (m, 1 H), 6.58 (q, 1 H), 3.57 (s,
3H),2.02(d,3H)

Example 44
1-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl-ethanol

Ozone was bubbled through a solution of 2-(3-chlorophenyl)-5-[1-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

vacyo. Flash chromatography (15-35% ethyl acetate in hexane) yielded the title compound
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HBTU - benzotriazol- 1-gl-N, N, N ,N -tetranethyl uroni um
hexaf | uor ophosphat e HEPES

W@ 20208066 oxyet hyl ) - | - pi per azi neet hanesul f oni cP@LU2005/005217
(buffer) hep heptane hex hexane(s) |P3 inositol
tri phosphate LAH |ithium al um nunmhydri de Novozyne

asa fbﬁ%evraohﬁqlwga 879D P SHOURGEDIT IS ﬁ@;ﬁxﬁ)r 8 I19QmL11H9138906 (m, 1H),

Novozynes svaerd, Denmark) o.n. overni ght
7.50 EiyrlIfl) I513u(lm dﬂﬂ)oz 66 kmohid), & . F8S3H).
pyridi ni uni ?-t ol uenesul fonate prep preparativer.t.
roomtenperature sat. saturated TBAF
Pharmgoolggyt y| armoni um f | uori de THF tetrahydrofuran pTsCH
/| 7-t ol uenesul foni ¢ acid Results Typical 1C50 val ues as
nmeasured in the assays descri bed above are 10 nM or
The plesmacdlogicai @rapepfmstof die ¢dmepaundeof the mvehton Ga0bd aabjeredwsing

th t_of th nti t | C50 |
stande i35 To¢ RRELTHL Pt FErmEp LG BRI HERGEE Rl
knovxlnciﬁ(ﬁlé ar® Qi @é’ycﬁb&ﬁn%é' exan P WA & kL0 Né%]r&?§f75’¢(1992) Tanabe

i ndi vi dual conpounds is gi ven bel ow CLAI

et al. cNm@uM@d&%?ﬁ; Mallere? fibriNegrascighes B 161% (h‘%&’é)ﬂalm’o‘eef al., J.
NeurShe iR oS TUSE e el e B ot
incorpBtafddI@idih 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 mGIuRS.

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.
ECso 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 mGluRSd as described in
WO097/05252 based on Inositol Phosphate (IP;) turnover. IP3 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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if m=1then RL is attached to P via a carbon atom on
ring P at the neta-position of the ring Prelative to

wo b@sasschnment point of P at X3, and if m = 2PeThesopi005217
is attached to P via carbon atons on ring P at the 2-,

pescHRS oG DB e A A R G e

by thé @8ditish bPPerBhiofe a&ld (5%91 rsimﬁples?%eﬂe %oﬁ@dt&m&rhéuﬁ@mddh gnd
group conS|st|ng of kyl, C2.3al kenyl ,NR3, O S,

mos@RBRasp ges weEmep@aied L@@géétﬁéw-f‘ edfan-Rechgpggipolumns.
consisting of a bond, CR3R4, O S, NR3, SO SO R3 and
R4 are independently selected froma group consisting

A de@ailedpfit @t for téafialp theycontpbundabkiit inveatio@lskyrddyedin tho xssay
=NR5, =NOR5, Cl1-4al kyl hal o, hal o,

belowes1 - 4al kyl C3- 7cycl oal kyl, C3- 7cycl oal kyl , 0(COC
1-4al kyl , (CO) C1-4al kyl, C1-4al kyl (SO) C0-4al kyl, CM
aIkyI(SCE)CD- 4al kyl , (SC»CD-4aIkyI, (SQ2) C0- 4al kyl ,

Assa®of Grahp \lrecephboatggiistacaivity CO- 4al kyI NR5R6 Qis

For ELIPR Gy S5- GlIS Ermesme @r@ngﬁ'nggﬂgﬁ% Raastbea gl Wgo7/05252 were

seede&dmﬁgﬁgc&%ﬁl%%gﬁbﬁ J6LWell % EHSQWEH Elﬂcl@ﬂ@esoc{nd%ﬁ@sw of
het eroatons sel ected fromN, and i s fused

[Ca®rthalibasioni way;rReforseds24 b folkaving e¢ndm& CgHsuputss nsﬂ@t%ngell

platetwgfeilg) c?é]ly \glth # glpg\l/l kéfﬁé g%etox&ie (‘??tsllgfoﬂ}l of the fluorescent
calcuﬁg 11@&1[:&%} ﬁﬁd/ |3 (Nl@%cﬁﬁk PYOHRS ERIRAE YDregiD in 0.01% pluronic. All

6al kyl cycl oal Kyl

assaySovesaberforimeddn o by vedniainingd27 4:VkyaCl, HeoMaeTk P mayi¥igCl, 0.7

e 207 e ot 0 OB R L RS, 18 ml glucose

and 1GhpAdl YA FR(eEbETIV4aHKY4), ( SO) CO- 4al kyl ,
%Z)CO 4al kyl, Ci1-4al kyl OR 5, (0. 4al S%/I NR5R6 and a5-

FLIPBrexperimapie vede d@rﬁ:glsmgﬁ F%Sﬁ@ms@é 000 ¥ 2ed gt0chgiccond CCD
came'r@&ﬁﬁ’t% lcfc‘%t o%da s%n gave@er?g@gs oF 48‘22% Qnd 56%nm,

nay op?lonal Used nbered ring

respe@ Q18 Wdchd BIPR eRperiée vﬁs@ﬁli&aieﬂ gdferadeitdibusfer gretedd in each
fromthe group consisting of C, N and O and wherein

well gfithg cell nbit@n‘d‘l% pl @ﬁdﬂm@omuth@gam@gomfé platbwes foljosgd by a 50 pL.

one, nor e Ik het
i ol o AR rrteadnly o Bl M e s0
time4t INREGhdinterddMélfofiohed $¢13aahiesiadt Seddnd ifteAals. Responses were

consi sting of hydrogen, hydroxy, halo, nitro, oxo, Co-

measyreg asithgvprak baiebhef tha d@ﬂ;ﬂéﬁﬁféﬁlﬁhl}? thesamnieBeradom t he
Ecsoﬁb &t&ﬁﬁﬁéﬁ%ﬁé Qrgre%aci% fré\}n dgtaac;BCéa&ed 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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R5 and R6 are independently selected from H,

Cl- 6al kyl, C3-7cycl oal kyl and aryl and salts and
whyasasmsse t hereof mis selected from1 or 2 p PGI/US2005/005217

selected fromO0, 1, 2, 3 or 4 or a salt or hydrate

0 355 BN B B TR SV 5 gl 1%

glucbﬁaz b ‘rrﬁﬂﬂ]l‘ﬂ@@t 7. @% Peﬁhéﬁ?ed \lv1t1§4 RAREAD, 1utamate P uvate
eny) 4-[[5-(5- -furanyl)-2Htetrazol -Z-yl]ac

trans@nynqse phpmlv pyeyvade. C}élls were washed once in HEPES buffered sahne and

pre-i TR Y i RS et BB on g VR L B o giunas
(agohRtsy hRkdaddewand ficibatdd hts3MNCABH3Kthid. SAﬁag&klstéc@ﬂW&H" d

according to claim1 wherein P is aryl . A conpound
detemrived Y pre-inguldtingriess compowids for Issmp‘g élrrcyll mctEbanng omibe presence

of gl@fa%%’(g MI\&EI igg#ﬂ@éﬂ@f %)5:3&) )}‘?lgy %reelagt%nevg%f Loam f Id%’y the
addifi6 @f@l 5l fedelbrd m&(m}edrﬁice witd ilcBb&fIneg ued f&raarléa@{ 30 min.
F, cyano and nethyl. 7. A corrpound according to claim

Sammleam@cqilemdu@ 15RdRaleen tubes anp inestohospluitesgvare sepaaitad
LS t.ed from CR3R4, O, S and NR3. 9.
usméﬂm“%x C%So?eggrﬁbe%tbe?c‘f aiml wherein Qis either
sel ected fromtrl azoI e and pi perazine, or else Qis

a%rot her 4-, or 7-nmenbered heterocyclic ring
Assay a(mlfﬁé%wh@ies Mswg (reviy-dad dosLxediosee €@lmsm N, O

[ A triazole ring. 10. A conpound
Prepgfégglr?g?% E§(Cﬁ | m Tﬁnvﬁserei n Qis triazole. 11. A
compound accordl ng to claimlwherein X2 is a bond. 12.

ton-ycBREEAFE (BRSAACDISS Aot Bisru g-40b e BIOR AR P ashed

threetQh 8s @fltﬁ dmstﬁq’led vs%fer [ ra%q aef Slhﬁcirgﬁé '(\;%s tﬁ%&% t0RhEELolumn,

triazole or piperazine, and is
and Waﬂmzlo;hth?s i @.5 ¥ HEPESNO.Sundl BloTAr gHifgd.t o claim 1
wherein R2 is selected fromthe group consisting of
Cl-6al kyl, - al kyl hal o, C3-7cylcoal kyl, Co- al kyl aryl,

a) %ﬁ@lﬂéﬁhﬁ@ﬁteroaryl Q( CO) C1-4al kyl . 15. A conpound
according to cl a|m1 wherein R2 is ab- or 6-nenbered

Sampiep gvecoenlicted mg 15 ml Falcon tubes and neutralized with 0.375 M HEPES, 0.75
M KOH. 4 ml of HEPES / EDTA (2.5 / 0.5 mM, pH 7.4) were added to precipitate the

potassium perchlorate. Supernatant was added to the prepared Dowex columns.

b) Inositol Phosphate Separation
Flute glycero phosphatidyl inositols with 8 ml 30 mM ammonium formate.
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 3,
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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one or nore atons independently selected fromC, N, O
and S, which ring may optionally be fused with a 5- or
w@20venkBsed ring contai ning one or nore atons PCT/US2005/005217
independently selected fromthe group consisting of C
wh I A .
Adul g su oé?trl 1%¥era %Egb‘cﬂ ﬁéﬁ‘ eqs tf‘a?ﬁebdza gtfé.&"uga ggﬂgg a%%é] ArdE¥d.
Mucc&ac@xsldmmgophag@btamﬁashw\fwmed and\thesloge hecilledvetl toracbhe:
r oup nsi sting, of hal - OCl1- 6al kyl , CO. 6NR RG,

compyefely QCE%FPHEY@‘PQIW‘WS&S ®fnd according to claim1

sel ected from Ethyl

4-{[ 2- (3-chl orophenyl )-2Htetrazol - 5-yl ] met hyl } pi peraz
Motzﬁztymdaswamanb(yl at e,

2-f | 2t t o

In brigh it Pl B g sbatsisi 1 Tty isf Ryt of Biter. & stuftRi-R

sleevé/s{d%h&b Tsdewibiy (héfRiIEA@OMdSiadde NSt WusRAIRG iPiktro@nded through the
-carboxylic acid ethyl ester,

e80phagpsztom go @w@sm gastiy. loper esophasshl hincies (WGS) and esepheges!
alr DOX
pressfip PRy Rt Y el g oy pompligney gt

perfusien buagy (ﬂmm/dléeﬁ)e akdelaigd, IHoltteAtigralia). An alr-perfused tube is passed in
4-[2-(2-Fl uoro-5-nethy - phenyl ) -2Htetr
the oyal BIrptionsAp mecasyre éya%w i an 4 eEngle fé%tfﬂéﬁomtore {om

I
TR ot
Wheg,a 8 %ﬁgxpéaglhg he ee) ﬁrclxzt{l_l- gt é%ﬁ%}'lf@ﬁ dhaﬁeeﬁ ﬁolﬂc{’%%ﬁéiw:has
been Sblakned2s &@e&fﬂo@wm@@ﬁy&kes@ Ebh B URES haMinidtk el ittaveh ARNRA(L.v.,

2|ne-l-carbox [ at e,
0.5 mdlk{g5 i afqrslegwbmr Eex)zm‘im aidard - vp dmiplistrafipn eetdoime] (107t

peptc[rfé %ﬂ Lé tgﬁ]l]}/cg &1 ")TF 1p1§€§$1d3 (p ds infused into the stomach through the

centrdt Hibreh 2f (1R e@Bérﬁ’lﬁlS’ 221 (60 m@/mn phe fiythl)voRithé ef 3Gmbke SFhd iision of
hyl sul f anyl ] - cyclo

the nuﬂmpt meals$ foljoved| ysanymﬁlswﬂra,t@ﬂﬁf@ of 680 mlmip yngl axhjndragasric
pressHm m%lﬁﬂmgﬂg 41% P% ag12 §1t ’f% %;Fis%rey is ]tlae%trﬁ%hﬁﬂedaa'? YHJQ [e¥al et

throu‘gﬁ@ut{the bxpelPndadlisih t}ié-lflfu'dﬁh@um for further air infusion or for venting

rhenyl)-2Htetrazo tl et hyl suI fanyl }-4-cycl opropyl
air from the stomach. The expenmental ime from start of nutrient infusion to end of air

insufflation is 45 min. The procedure has been validated as a reliable means of triggering
TLESRs.

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 mmHg, and the duration of the complete relaxation longer than 1 s.

Abbreviations

atm atmosphere
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4H-[ 1, 2, 4] triazol -3-yl)-pyridi ne,
-{l-[2-(5-Chl oro-2-fluoro-phenyl)-2Htetrazol -5-yl]-et

Wb 005481356 er azi ne-| - car boxyli ¢ acid et hyl estePCT/US2005/005217

-[ 4- Cycl opropyl -5-(2-mtol yl -2Htetrazol - 5-yl net hyl sul
fanyl)-4H[1,2 54]triazol-3- yl]-pyridine,

Aq-{4-C,ychf_1%gpyl-5-[I-(2-mto|y|-2I—|-tetrazo|-5-y|)-ethy
| sul fanyl]-4H1[1,2,4]triazol-3- yl}-pyridine,

BOC { 4- Met teyi-b@okycatl®npt t ol yl - 2H-t et razol - 5-yl ) - et hyl sul f
anyl]-4 J,’é,eg%ériazo.l-&yl}- pyri di ne,

BSA_[5-(4-§§?lé’|nS A0 i i n-4-yl-4H-[ 1, 2, 4] tri azol - 3-
yl sul fa 411@ )-tetrazol-2- yl]-benzonitrile,

”B“-{s-“-{”- ?:’P%’I‘

CCD r opy! - Bhimge iGbupled DevictH-[ | , 2, 4] tri azol - 3-yl sul fanyl ) -
ethyl]-tetrazol - 2-yl}-benzonitrile

MCPRA. [ | - pratavehlprpperoxphanzeiicacid- y| - 4H-[ |, 2, 4] tri azol - 3-yl

CR(%SLL%Y#%’P%@%{‘%P 7 %g%?é%t%[ayg} [ 2-(2-fluoro-5-nethyl-p

pcMeny!) - dighicpdhéhle S , o
yl met hyl sul fanyl |-4H[1,2,4]triazol -3-yl}-pyridine,

DEAT) 4- Cy clmthyd pyddiGtdxy[aBe ( 2- f | uor o- 5- net hyl -
rhenyl)-2H-tetrazol -5-yl]-ethyl sul fanyl}-

DHPAH [ 1, 2§é}dlhycamphsnxlggvcwri di ne,

DM 5-{I - h@&gdlf%l}e %a%-gg%?ﬁ&%?- phenyl )-2Htetrazol - 5-yl ]

-et hyl sut Fany

DME 1, 2, 4] MriEabth@fotianddd | di ne, _
ethyl -(4-nmethyl-5-pyridin-4-yl-4H[1, 2,4]triazol -3-yl)
EA - (2- mt ahyl ac2tdt¢ et razol - 5-yl net hyl ) - ami ne,

hyl - (4-pet hyl - 5- pyr i.din-4-yl -4k [ 1., 2, 4] tri azol - 3-yl
EDC?E | -y( 25 ixﬁ%l#@amf%@%@gpg@%ypée)kf%&iiﬁmd‘”- QH ﬁé? %

3- Chl 2 azoli25-yl met hyl ] - met hyl - (4-
EDTA hyl - 5%@?%%@?@2&5&[“??@‘% ey o) - ani am

FLIPR [ 2- ( 3Ffddtah@rit Manyihy PRk fealiérazol - 5-yl ] - et hyl } - met hyl
-(4-met hyl -5-pyridin-4-yl -4H

GHEK GLAST-containing Human Embryonic Kidney

GLAST glutamate/aspartate transporter

h. hour

HBTU O-benzotriazol-1-yl-N,N,N', N'-tetramethyluronium hexafluorophosphate
HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic 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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[1,2,4]triazol -3-yl)-am ne,
2-(2-Fl uor o- 5- net hyl - phenyl ) -2Htetrazol -5-yl nmethyl]-m
w@edwghsi3de ni et hyl - 5- pyri di n- PCT/US2005/005217
4-yl -4H-[1,2,4]triazol -3-yl)-am ne,
| -[2-(2-Fl uoro-5-nethyl -
rt. rhenyl)rodhh fegipeaagt - 5-yl ] - et hyl } - met hyl - (4- et hyl -
pyridin-4-yl-4H[1 ,2,4]triazol-3-yl)-am ne,
sat. -(3 | odgptyrhtsdy| ) - OH t et r azol - 5- yl met hyl ] - net hyl - (4- net
-5-pyri 2,4]triazol -3-yl)-am ne,
1B [2 (SGFrag'{;Yn]ﬁﬂ’égﬂﬂ éllq-%fg‘?razol 5-yl]
et hyl } met hyl - 5- pyridi n-4-yl - 44
THF[I 2, 4] Eeﬁa%{)ﬁlg%yl) am ne ;>
st(ﬁtIhyI (A-totatdeyblfdnipyoid di n- 4-yl -4H-[1, 2, 4] triazol -3-yl)
-(2-mtolyl-2Htetrazol -5-yl net hyl ) -
am ne, Met hyl - (4- net hyl -
ryridin-4-yl-48[1,2,4]triazol-3-yl)-[I-(2-mtolyl-
Rele trazol -5- yl)- ethyl] am ne, [2-(3-Chloro-
enyl)-2Htetrazol - 5-yl net hyl ] - met hyl - (4- net hyl - 5- pyr
Typlba:lllﬁlgﬂv@hheséhbime[aéuré’d @ the hesapd dScyibgd aboiva ere 10 pM or less. In one

aspeé ' E{I%enléuf/ﬁlg)t}ong[l%ﬁ; gqn%l&wéml\}{,e_inr eﬁ%?lller asl}gc ofg&xeb }/nv}entrlrgxg trfae ICs
is be[ojw ? ZLH]YIr AL Qkther ééh%ﬁt %mlﬁﬁnvgntwn the ICsy is below 0.05 ul\(]lyl -

uor o- 5- net phenyl )-2Htetrazol - 5-yi net
mst hyl - (4- met hyl - 5- pyri di n- 4-

Exarfpies 6F isi Bl ir%%@%%ﬁ@%ﬁé 8B BEP W 01 - 51 - et h

yl'}-nmethyl - (4- met hgdmpound FLIPR ICsp
pyridin-4-yl-4H[1,2,4]triazol-3-yl)-an ne,

4- [5-3{[ -§2- (fechlomﬂ-ﬂuorophenyl) -2H-tetrazol-5-yl]ethyl} thio)-4- 550M
y 2H-t | met hyl | - 3- pyri di n-4-yl |56, 8
methyilgﬁrjaﬁﬂ 1820 pyL{ d[,%I?'e%/azol o[ 4, 3-a] pyri m di ne,

I et hyl }-3-
BT S o PR e 1T
carbgxylate 4] t r i azoI o[ 4, 3-a] pyrl m di ne,

L) 4+ o4 Ia

\Tir"yﬂmrl q--yl-o \L IIrI.UIyI'LI_I'l.CI.IaLU'I'J yllrEI. y"rA)-rT,
6,7 58-tetrahydro-4H1, 2, 3a, 8- tetraaza-azul ene,

3- Pyridi n-4-y|-8-[|-(2-mto|y|-2I—|—tetrazo|-5-y|)-ethy|
]1-5,6,7,8-tetrahydro-4H-1, 2, 3a, 8-
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tetraaza- azul ene,
8-[2-(3-Cnhl oro-phenyl)-2Htetrazol -5-yl methyl ] - 3-
WO 05M803564- yl -5, 6, 7, 8-t et rahydr o- 4H PCT/US2005/005217
2, 3a, 8-tetraaza- azul ene,
CLA@H\Xé [ 2-(3-Chl oro-phenyl)-2Htetrazol -5-yl]-ethyl}-3-r
d|n 4-yl -5, 6 7 58-tetrahydi O

yr

4H 3 8t ene
1. éxf%ﬁ Iaﬁ‘éc?r %ﬂé?rﬂm% phenyl ) - 2H t et razol - 5- yl net hyl
pyr|d|n4yl5678-
ahydr o- 4H | 2:3a, 8-t etraaza- azul g
-[2 2- Fl

e

h

e dr D4 ¥a 8/ ~et aza\a;(ﬁ

| odo- phenyl) Xgl-tetﬁﬁzol 5-vyl met hyl ] -3-pyridin

4-yl-5,6,7, 8- tetrahydgﬁAN

,2,3a,8-tetraaza-azul

8-{1-[2-(3-lodo-rhenyl)-2Htetrazol -5-yl]-ethyl}-3-ryr
herdhn-4-yl-5,6,7, 8-tetrahydro-4H ,

X3 agl‘\?g %f %& LERABmMAE Un& C€ such that when X; is N, X4 is C and when X3 is C,

’h

3-
tr
{I
yl
trah
[2-(

]
t
8
t
t y
8-[2-(3-
: 5
1

8

3-chl'orophenyl) - 2H tetrazol - 5-yl | met hoxy} - 4-
4H-I ,2,4-triazol-3- yl)pyridine,

henyl )-2Htetrazol -5-yl ] et hoxy}-4
Pis Sﬁlgftﬁéfﬁo &Fﬁn‘ﬂh$ %fgl -3- yl)pyridine,
4- Met hyl - 5- 2mto| | - 2H-t t | -
ifm= Et}zgn(]ip ( Y om ot a%/ ’lhgerrtleh[g-)l()ogmon oi‘ the ring

i 5 2Bpchgd jo sarpempatom on ring
P relativa t0/Btcrafiacisngnt pemr m@t ﬁé apdhif wT 3 s R iy pitachef gx ) via carbon
atordston king P4t thel 2xzaid BpgditionsmfrtheliingP;
4-{5-[2-(2-Fl uoro-5-net hyl - phenyl )-2Htetrazol - 5-yl met
R! iBX¥dted fioRi thy lorotig-cohdistthgddfittyidevxy, hdeytilre pGy.datliyitealo, OC;.
¢al n{aﬁy - 6&11’%5:1 @)d:|6é11!3§10€§6dlﬁérﬂy|0®!k@n¢éh9l- Rl dlleryh 20C ;. &ilsinyl, Co.

6al (% 8 lk ¢t cloalkyl Co 6alkylaryl 0C,. salkylaryl CHO, ( CO)R’,
Dly, % d, féﬂ 2%al oc1

6al aZ l b 6311\( C‘@) lc ano, Co

6al b ¥

681 aa Y

,_%1 k 6%%

_ ? (8]8 0- 5a1 'i-SRS OC2
6alky1SR 6a1k6yl(SO)R , 0Ca. 5a1kyl SO)R Co. 6a1kyISOZR5 0C,. 6a1kylSOZR Co-
6a1kyl(SOZ)NR R®, OCy. 6alkyl(SOz)NR R®,Co. 6a1ky1NR5(SOz)R 0C,. 6a1ky1NR5(SOZ)R
Co.calkyINR (SOZ)NRSR 0C,. 6a1ky1NR (SOZ)NR5R6 (CO)NRSR O(CO)NR’RS,
NR’ORS, Cq. 6a1kleR5(CO)OR 0C,.6alkyINR3(CO)OR®, SO3R’ and a 5- or 6-membered
ring containing one or more atoms independently selected from the group consisting of C,
N, Oand S;

._.

X! is selected from the group consisting of C.3alkyl, Cy-salkenyl, NR3, 0, S, CR3R4, SO,
SO,

X? is selected from the group consisting of a bond, CR3R4, 0,8, NR3, S0, SO,

R? and R* are independently selected from a group consisting of hydrogen, hydroxy, Ci.
salkyl, Cp.salkylcyano, oxo, =NR®, =NOR?®, Calkylhalo, halo, C}.4alkylCs.scycloalkyl, Cs.
seycloalkyl , O(CO)Cy.alkyl, (CO)Ci4alkyl, Ci4alkyl(SO)Co. 4alkyl Ci. 4a1ky1(Soz)Co
salkyl, (SO)Co.qalkyl, (SO2)Co.4alkyl, OCi4alkyl, C;. 4alkleR and Cy. 4alkleR 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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4-[4-Cycl opropyl -5-(2-mtolyl-2Htetrazol - 5-yl net hoxy)
-4H-[ 1, 2,4]triazol -3-yl]- pyridine, 4-{4-Cyclo

WO e@pPB0356 [ | - (2-mtolyl -2Htetrazol - 5-yl) - et horgT/U41d0$/005217
,2,4]triazol -3-yl}- pyridine,

R lgtseﬁga?cagga_mﬁeo tind %ogg@@ S Oaet) Ao,
i

C1.4 Xl @E ?’ ylar, ﬁ% a}]}ﬁ

RO R e e i

(CO& D48 : éq o7 rqldg,]llfgl(SO)Co 4alky1 C1.4alkyl(SO,)Cy. 4alkyl

(SOXoslky (%@z)pwékbﬂhGh Rt pliy BIR R Cy*rlﬁétb'h ox §jmembesed ring -

contmap 0Re[qr ngorqpfqmsdg@eppegd@ﬂ}y selegteddtome C, N, O and S, which ring may
optianallg -belfufed-with a &oer- qam@rrgueyedzmgt @ntaaziog oBe gt jnost dtomy} - 4

indepenstehtly sdlettgd {rdmah¢ piompabadsting JF-GWY &l @eand wherein said ring and

said 4uded ringah®opbecosubstituted by one or more A; and

any Cy l;a:ll5yl &v(, 3r hed@aph @sfthdd didet RE |’I&Z@H To-1ithyBS f¥ditutedtbyl one or

moré A2.afifit ri azol - 3- yI} pyri di ne,

4- (4 QICI opropyl -[2-(3-i odo- phenyl) 2Htetrazol -5 .
Aiss¥ Jongls ég {dr fo hﬂr
salkyle %c § ky?ha?o lgaﬁcylhalo
Ca- o 3 h ltﬁalﬁy ( PL2alkdSR,
(COR ylé:% £) np O, oC:. 6a1kyl(C R5 Ci-
6311(3@( 4 R&g (SANR: By, Capepl YI(QOZII]JRrRa y
salkyl QYRR @441]@[1 GOR'Y Cy.callsdNRHGAIR'] Gy-salkylNR (CONRR,

O(COINB-RS, qoféamm@gw@f DLy SO NB/R A &aﬂkﬂNRf@Suozm"’o 0C.
calkyINB S @R, SELRY|Q-chley INRGSOZNRURY, DEngtityl(SONR?, C
calkACSBHRE, Mty 1§ O)RPe DT s alky NS OYRA dd4-Sylor 6hhé1hbéire&}fh lc8#taining

one & mareydtdma Hdepd el ¥ldcted ﬁéxﬁ@ﬁ@ém@l Ebﬂmﬁﬁﬁm INLIO 8nd S;
3-(5-{1-[Methyl -(4-nethyl -5-pyridin-4 2, 4] tri

R® aRE RF ary 1¥hépeﬁ5@dﬁ9]sel%&l&{ lﬁ}om, H, C.¢alkyl, Cs.7cycloalkyl and aryl
and salts and hydrates thereof

m is selected from 1 or 2

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

or a salt or hydrate thereof;

provided that the compound is not

1-(2-benzothiazolyl)-4-[[5-(5-methyl-2-furanyl)-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.

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 1-alkyl,
-OCalkyl, Cy.salkylcyano.

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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tetrazol -2-yl)-benzonitrile,
3-[5-(3-Pyridin-4-yl-6,7-di hydro-5H[1,2,4]triazol of 4,
W@2@psa3s61 di n- 8-yl met hyl ) - PCT/US2005/005217
tetrazol -2-yl]-benzonitrile,
8. Af’%%gxlu}xd gl?cloglgl F% @aﬁlil 2'7|Wl}6e'|% 2'13/ QelecteSd—%rl)m 8R3ﬂ4t b' d Rr3.
tetrazol enzon
Ay Grkibe g ivgéﬂsen?qléﬁta?ﬁﬁ&}eateﬂ fiom friagolecind,
PIP*% ney 2 Flet Qois ety 49 St.&rs a/omepbeipdihetseseyishie ting centaining
one 9r MOr¢ het%@amﬁ seleﬁted m W, © adA anst is fuspd o atrigzobrring. t e
traaza-azul en-8-yl)-ethyl]-
10. Aatomgwohd 2eoptdingtncdaini 1 mihlerein QR} triazole.
(S)-4-(5-{1-[2-(3-chl orophenyl)-2Htetrazol -5-yl] et hox
11. yJcotprahdydcodtihg to2cldim 1 wherein X is a bond. _
triazol -3-yl)pyridine, 2-(3-chl oro-phenyl)-5-[(tri pheny

drob 1 de,
AT R

a
11% élgﬁn ﬁwhefe)lﬁ/ 9)'21{_ £ tyréazé()frlnfgmeyﬁer%ll }}?yeir?cychc
rlngﬂot Fn }_an e inlﬁe{arzi“ﬁz 8? 15 fw to

(3-Chl or henyl )-2H-tetr zoI 2 (4-cyclopro
14. A 59/4 i 5 ngm% 1 erzlmF i sgk:éted hearﬁ%m @wnglstmg of
Cis lzf(l slierihgp oCoisalepplicyl Qowsalkylandi Ccﬁsayw}hdterembﬁﬂﬁbﬂmalkyl

pyl -5-pyridin-4-yl-4H [1,2,4]triazol-3-yl)-ethanol,
15. Acppbad &coRlinhicarmnpherytein Riistat-roa Sahembetell ringeyhthining
one 4r midkydtorktiidepehdéhtly seleaed Boil §-NpY ahdSNehich ring may optionally
be figsell4vited Bydr-Gmeiberel FmFRiohtayiRd 6/ by maHd dt6ths awep er@eﬂf
sele®Bd ot thB Adanbisttnoft €,i192R4 O :ﬁldﬁfﬂé?&ﬂ%ﬁﬁ'ﬂﬂg’ dr@ said fused ring
mayEbe(s{ubghtﬁt%d%?fh fszﬁ)lr gep}genyl )-4-ethyl-4H1,2,4-triazol -3
yl)

ni o} e met hyl phenyl ) - 2H—tetrazo| e,
haloﬁz (EE ?}(ﬁi‘g’) fﬁé% é salkyr,g? ltﬁ/ A 1%@%‘]%%% %‘rg%ﬁlﬁ C-OnSIthng of

17. A compound according to claim 1 selected from:
Ethyl 4-{[2-(3-chlorophenyl)-2H-tetrazol-5-ylJmethyl} piperazine-1-carboxylate,

4-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-ylmethyl]-piperazine-1-carboxylic acid
ethyl ester,

4-(2-m-Tolyl-2H-tetrazol-5-ylmethyl)-piperazine-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-chlorophenyl)-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,

107



10

15

20

25

30

35

40

- | - - -Difluoropheny -ethyl HI -triazol- -yl thio
ethy - - nethyl phenyl)-2Htetrazol e,

W®2{04/08135¢ 2- ( 3- Chl or ophenyl ) - 2H-t et razol - 5- yl | B¢ Trys3ops/ms217

erazmblgyl)qnlcgczill nonltrllil_% I IE,S\QH}a @4}11
@(5% 15 Ericto DhsBEAY %é'fr%?&lfsa-gl? lett st 15 YA-$RiR-4H-
2 %33 I)Cj}ﬂ or o%:‘gnyl ;ir 2(|3|t]t etrazol -5-yl]ethyl}pip

fé-l(ﬁi-zil-|12-I(§Jﬂ]ﬂ«tb(ﬂaﬂumoFp}iehy]l)-eH—tetrétol{SZqu@tk@ﬂ’duﬁhﬁyl} 4-cyclopropyl-
rhemt[lxz ﬂhlhﬁﬂﬁaﬂpbyﬁdmb,] et hyl }-4-(3-nitropyridin-2-yl

%Q'% {[5 e BperBrmlegY)-2BHetrarelzS - gy piperapine: Bsqroxytio
&pRenyl ) -5, 6, 7, 8-
& Tfiic%rbbbﬁf ksda¢ ﬂ&él&ﬁ?ﬁltet&é‘zogs%]lﬁ)zégﬁymuﬁ‘aﬁ) AELIL2 )tegol.3-

Chl or ophéenyl)-2Htetra
én yl)-5,6,7, 8-
Mﬂmmmﬂ 52LM(Ptm+talzvbl2H[ #1{razcd]Spyl)-ethiytiutfenyl]-4H-[1,2,4]triazol-3-
3- y2-phiiding- 6- met hoxypyri di n-4-yl)-8-{l-[2-(3-chl oroph

%2}(11\4?%;}, y {-ﬁfi léﬂlsaﬁﬁ }ﬁ ﬁie%-yl) e‘chylsul?anyﬁtl{H?l Ia/g 4%‘1&120% 3-yl}-

8- PYLfe 3- chl or ophenyl ) - 2H t et r azol - 5-yl ] et hyl } - 3- ( 2-
IGESJO@CX/E’J&SH 'yIJS iﬁh?n byf4d.3; ]]trlazol -3~ yésulfgnylmethyl) -tetrazol-2-

trlazolo[43 pyri mi
orophenyl)-2Htetrazol -5-yl ] methyl }-3-(2-m
%‘t{ dmpmpmm{ -§+g 164y 1-8H-[1,2,4]triazol-3-ylsulfanyl)-ethyl]-tetrazol-
tetZFydh-ﬂodnm[niInE 4]triazol o[ 4, 3-a] pyri m d| ne, 3-(5-{[3-(2
%y d1¥1|4?-y1 4ﬁ [gb%jt%ra%l 3-yIsu ettr{yll)agtgyﬂ [tettazo? -2-yl}-
r 5 loprogyl- %—{%, Huptosimethyl é)henyl) -2H-tetrazol-5-
Ylﬁ%lmyr‘}%l[b-ztﬂ]tﬂa%@ -JH-0ys1ding. i odophenyl ) - 21 te
4 (@-@Eroéfo\p i?léh }25ﬂl§m? sﬁﬁeth lﬁahen 1)—2H~tetrazol -5-yl]-ethylsulfanyl}-

teg{gp{{'l”!f "Lgiypyr|d|n4y|) 67d|hydro[| 2, 4]t

4 21 bi[ D % FBroad-Sepethyi-pheny B¢ FHyetrazol-5-yl]- ethylsulfanyl} -4-methyl-4H-
yl ][EQM%h}xzcﬂH—j?lemyﬁdmle 2-yl)benzonitrile,

5 2 Y4 G p8-tetr ro-9
ﬂffh biy et Do anag ‘ﬁﬂ %ﬂﬁf@ia l@m-ﬁ@?ﬂ%@a@dﬁ-ﬂ-
mE’eyl )benzoi utrile,
lﬁe t-{4-Brethd]-§ -l - DS MPK [ 1, 74 Ridzof-3W1)-f R ZZmd!olf?Cﬁ'}P-Htra%ol -5-
4{}1?[‘4(1?}21?{1}3[& F?Tfl f]?g—rl m[ di nﬁ 5#3/}}%/ gre t hyl
tetra benzonitrile, ( )

[B-@5-Hl bmfmzepzl)mi tﬁ@b@y@iyi—[s’hnﬁhm-me)h}@-(4theﬁ~medln- -yl-4H-

52 | U pitriazadt3efld-aBrimd, pyri m di n-

{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,
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8(5H)-yl]ethyl}-2Htetrazol -2-yl)benzonitrile, (S)
3-(5-{1-[3-(2- Met hoxypyridin-4-yl)-6,7-di hydro[l, 2, 4]t

WO p@zo8wBFel 53-a] pyrim di n- PCT/US2005/005217
8(5H) -yl ] ethyl}-2Htetrazol -2-yl)benzonitrile, (R

lﬁ%% - 4§ H}yl -5- (}’B’ﬁldln'4")yl éﬁ_{ é% 4]ar1a%ol g yq { ?hml Eo a{l-ZeI% geztrazol -5-
%"r‘ﬁ%‘%y Neate, (S) Ethyl 4-{
R2-[2€hBre-pharydpbidnytgzolbrylabihgl ahetbyly(4l methly) b-pyridin-4-yl-4H-
}p pzﬂgﬁlaitﬂ S-)-aaiikgxyl at e, (R) Et hyl 4-{

@r%ﬁ%&ﬂe@g b%f;lg(ge?cégglhg n ‘d@ﬁEgppetlg)gl{a(ﬁ-me:thyly I5-]py1t'1gml-i-y1-4H-
1 EBZ€M@m1§rﬂ)@Hﬂm%0r 0

"frpﬂlc)rozéjfn ﬁél{y‘l)szpﬂtét%z'ay k 3y PR AZh ARy 1-G-methyl-5-pyridin-4-
?grl)o% enyl )-2Htetrazol -5-yl]ethyl }pip

£ir- Eﬂ@ﬂFlh@ml—j-medqﬂmhemyl)-QI—IHetraioS)S-yl] -ethyl}-methyl-(4-methy1-5-
6- @51r1&1h=4 ?1*48-[Q2L4ermﬁhle}1-yl))a1ﬁhbt etrazol -5-yl]ethyl }pip

%@ ?ﬂdO[ﬁfl v SR Byt v rdinet Y55 §T Ssiphy o
er ab2A Flﬁ%l?[ﬁﬁ’%]ﬂ’ﬁ@l@neacar bonitrile, (S)
814 -{3-1&&% l%ngjlﬂ{ LRRSHVE-Y1] ?e'fﬁﬂf-%[@%fakn-ﬁ 115|627 BtktkaHykiro-

ef?@hﬂt 45’9‘ @?%ﬁf%‘ﬁ% Cﬁéﬁo{“) 2Htetrazol -5-yl]-eth

b?yt}ldm-llt’rﬂt-%'rf/l-nﬁt&lylflﬂ-l Petrlzok- S-aodthg)pl 6,7, Sytetratiydeg-4H-1,2,3a,8-
2- (Sra€d-awubenghenyl ) -5-{(R) - - [ 5- (3, 5-di f } uor o- phenyl ) -

pgﬁé,hyi ‘g‘ '46(?2}211 AT B gzOl5-y1)-ethyl]-5.6,7,8-tetrahydro-4H-1,2,3a,8-
APLRYZHCC_ ( 3- Chl or 0- phenyl ) -2H-tetrazol -5-yl ] -eth
S-éhﬁ% BM&%H&Q&&OP&BWIM H?i] ﬁp})ﬁ&n-ﬂyyllﬁﬁ U%—tetrla}}lydro -4H-

2 Iy hophenyl) tetrazol - py
iﬁjal’ tri azol - yri di ne,

8!&%(-52 {1 Ch)orbnpmns(l)ﬂlikﬂemmldéI‘béhyﬂhyl}zﬁpmdma‘wl 56, §-fetrahydro-
hoA¥} 1,2 3n8tthiyhazdtdzuleig,2, 4] t ri azol - 3-yl ) - pyri di ne,

g—%&ﬁ l or ﬁﬁ%\iﬁ i—ﬂzﬁ_ 8%91 a?- %lpmeetlgf%3-pyr1dln-4 -yl-5,6,7,8-
{/‘?0( fgfé ® et razol - 5-yl ] et hyl }t hi o)
8- L{m[ziezpllfbreﬁshilémylLﬂwﬁﬂ) 21rﬁte&a@$1a5-§lﬂre@&511}gqiyndm-4-y1 5,6,7,8-

CORRQAYALAUN-G O $-SiRABRa ARV e 1 ngredient a
t her apeutical [y

8-[2-(3- odo-phenyl)—ZH—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-yl|methoxy}-4-methyl-4H-1,2 4-triazol-3-
yDpyridine,
4-(5-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethoxy }-4-methyl-4H-1,2 4-triazol-3-
yDpyridine,
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-y])-pyridine,
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effective anount of the conpound accordingto any one
of clains 1lto 17, in association with one or nore

w@basoseseut i cal |y acceptabl e diluents, excipi ePtBUS2005/005217

and/or inert carriers.19. The pharnmaceuti cal

@-qg}?f@l@}ﬁ&o%i%gg ﬂﬂtett Iz&ailt %gﬁﬂcf:lﬁox Qlc g)ﬁﬁ%ébﬁ&}_ L4R11 2 ,4]triazol-

compou accbrdl ng to any one of clainms 1 to 17, for
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of [tRat]nmzdl-3-g)ipkridie; use in treatnment of md uR 5
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medVEdiEnt for the treatment of md uR 5 nedi at ed
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sorders, conprising adninisteérin
, including man in need of such treatnent, a

flﬂér(“amémroméﬁl h2- @fﬂEUDfifEE‘duwbpkﬂnyb)f-2H-l’u€razohfﬁ@llmdthoxy] 4H-
acdbﬂdi]ugzble&af}ypymhn@f clainms 1 to 17. 24. The net hod

AP G S 0 b

sPémi % reat nent of psychiatric
4h{sngsnmo-aﬁenyT)hmrf&w@ﬂs@ﬁﬁ&h&kﬂm-hﬁt@lam12§4]tf19£ol 3-yl}-

usgytifinkr €at ment of chroni ¢ and acute pain di s orders.
27.°The method according to claim23, for use in

H(&al 2A43- I@ﬁo-gml)o?ﬂrﬁ@wohé—b’lkﬁth@wdedr-meﬂﬂ/$-4HA[ln%#]‘m@izol 3-
foryl)rmmdmet,l ng activation of mduR 5 receptors,

P S DS TR o

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

3-[5-(4-Methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yloxymethyl)-tetrazol-2-yl]-
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]triazol-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,

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]triazol-3-yl)-amino]-ethyl } -
tetrazol-2-yl)-benzonitrile,

3-[5-(3-Pyridin-4-yl-6,7-dihydro-5H-[1,2,4]triazolo[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-yl)-ethyl]-
tetrazol-2-yl}-benzonitrile,

3-[5-(3-Pyridin-4-y1-4,5,6,7-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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2-(3-chloro-phenyl)-5-[(triphenyl- ks-phosphanyl)-methyl]-2H—tetrazole hydrobromide,

4-(5-{2-[2-(3-chloro-phenyl)-2H-tetrazol-5-y1] -vinyl}-4-ethyl-4H-[1,2,4]triazol-3-y])-
pyridine,

4-(5-{2-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl]-vinyl} -4-ethyl-4H-[ 1,2, 4]triazol-3 -yl)-
pyridine,

1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl] -2-(4-cyclopropyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-yl)-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-y1]-vinyl}-4-ethyl-4H-[ 1 ,2,4]triazol-3-yl)-
pyridine,

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

5-({[5-(3,5-Difluorophenyl)-4-cthyl-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-yl)nicotinonitrile,
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]ethyl} piperazin-1-yl)nicotinonitrile,
1-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl}-4-(3 -nitropyridin-2-yl)piperazine,
8-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-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-y1] ethyl}-
5,6,7,8-Tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine,

8-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl}-3 -(2-methoxypyridin-4-y1)-5,6,7,8-
tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine,

8-{[2-(3-Chlorophenyl)-2H-tetrazol-5-yljmethyl}-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-yl)-6,7-dihydro[1 ,2,4]triazolo[4,3-a]pyrimidine-8(5H)-
yllmethyl}-2H-tetrazol-2-yl)benzonitrile,

3-(2-Methoxypyridin-4-y1)-8-{ 1-[2~(3-iodophenyl)-2H-tetrazol-5-yl]ethyl}-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)-
yllethyl}-2H-tetrazol-2-yl)benzonitrile,

3-(5-{[3-(2-Methoxypyridin-4-yl)-5 ,0,7,8-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-y1)-6,7-dihydro[ 1,2,4]triazolo [4,3-a]pyrimidin-
8(5H)-yl]methyl}-2 H-tetrazol-2-yl)benzonitrile,

(R) 3-(5-{1-[3~(2-Methoxypyridin-4-y1)-6,7-dihydro[1 ,2,4]triazolo[4,3-a]pyrimidin-
8(SH)-yl]ethyl}-2H-tetrazol-2-yl)benzonitrile,

() 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,

(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 -yljethyl}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,

(S) 6-(4-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl} piperazin-1 -yDnicotinonitrile,

(R) 3-(4-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]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-y1)-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-4H-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]Jethyl }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
mGluR 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 mGluR 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 mGluR 5 receptors, comprising treating a cell

containing said receptor with an effective amount of the compound according to claim 1-
17.
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