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TETRAZOLE COMPOUNDS AND THEIR USE AS METABOTROPIC
GLUTAMATE RECEPTOR ANTAGONISTS FIELD OF THE INVENTION
The present invention relates to a new class of compounds, to
pharmaceutical compositions containing said compounds and to the use
of said compounds in therapy. The presgnt invention further relates to
processes for the preparation of said compounds and to new

TR A INIDE RIGDAAHIR thefeos Me BASHERRBING BT AMATE
THE INVENTION Glutamate is the rgg%r excitatory neurotransmitter in the

mammalian central nervg&gg%l@ﬁ'n éﬁ@ﬂ} ate produces its effects
FIenoenir aHRINGRENDYANNding to and thereby 15activating cell surface
receptors. These receptors have been divided into two major classes, the

ionotropic and metabotropic glutamate receptors, based on the structural
THeateved oivevdopcepton tprotsinslarofmemnoBydwRichheimreeetitdreompositions
cofansduce slanaisnie dhe ealle aRdJPhaIMasIeaiea iRtatiesy TR present

. metabotropic glutamate receptors (mGIuRég, are G protein-coupled

0 PRI RIS R BRSSP ¥ Bty S HPAEEIRA A SEESHETRISESEAGEIC Pew

ingysiethsefollowinghtherdindingh ofighsamate. Activation of mGIluRs in intact
mammalian neurons elicits one or more of the following responses:
activation of phospholipase C; increases in phosphoinositide (Pi)
hydrolysis; intracellular calcium release; activation of phospholipase D;

B ActvatioyaD rbibition efiadenybsyclase; increases or decreases in the
formation of cyclic adenosine 25monophosphate (CAMP); activation of

guanylyl cyclase; increases in the formation of cyclic guanosine
Ghmmaphsﬂnim@omwammmtmmmmhospﬁwlmmmﬂ mem_esn'mus
syé‘c%?}?'g&@é‘jPcﬁﬁ%%@é@%%@@ﬂé@&fﬁ@lée&é%ﬂ?ﬁr&&ﬁ%ﬁs‘ 1}%@8&%%%8& thereby

voltage- and ligandgated ion channels. Schoepp et at, Trends Pharmacol,
actieyting e FYUom) ISERisEp I IRREUrSERIeR hat boanaduided dutp iR waipr classes,
thNgHreRBR MaclegBddt 99mhBordbaoe JRLgnbninE gchNeuRRifles of the

T T TR
pha81bosb gt hRim et al., Neuropharmacology 34:1 (1995), Knopfel et at,
ThE M%Qm%&@‘gﬁ%é&%%%%‘}! Léiﬁﬁbr%%e@ qgé%eé%fﬁgé’& UESVIR that
expression of alternatively 'spliced forms of ceftain mOIUR subtypes. Pin et
acjyate a variety of intracellular second messenger systems following the binding of
glutamate. Activation of mGluRs in intact mammalian neurons elicits one or more of the
following responses: activation of phospholipase C; increases 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 voitage- and ligand-
gated ion channels. Schoepp et al., Trends Pharmacol, Sci. 14:13 (1993), Schoepp,
Neurochem. Int. 24:439 (1994), Pin et al., Neuropharmacology 34:1 (1995), Bordi and
Ugolini, Prog. Neurobiol. 59:55 (1999).
Eight distinct mGIuR subtypes, termed mGIuR1 through mGluR8S, have been identified by
molecular cloning. Nakanishi, Neuron 13:1031 (1994), Pin et al., Neuropharmacology
34:1 (1995), Knopfel et al., J. Med. Chem. 38:1417 (1995). Further receptor diversity

occurs via expression of alternatively spliced forms of certain mGluR subtypes. Pin et al.,
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2 PNAS 89:10331(1992), Minakami et al., BBRC 199:1136 (1994), Joly et
al., J. Neurosci. /5:3970 (1995). Metabotropic glutamate receptor subtypes
may be subdivided into three groups, Group |, Group II, and Group I
mMGIuRs, based on amino acid sequence homology, the second 5
messenger systems utilized by the receplors, and by their
pharmacological characteristics. Group | mGIuR comprises mGIluR1,

Pﬁ@&‘@%@??ﬂ?@%’t Rakygly. ol Eﬁé’é‘ffﬁﬁtﬁ%@é@'@d%@y‘)&ﬁgoﬁ'%mscz

ese receptors reslts in the activation of phospholipase C and the
EBEY (I8 mobilization of intracellular calcium. 10Neurological,

mﬁm@@éﬂﬁo@ﬂ&m@é& @é@@g@e sbABeMS B flugidaingntoerphysiolpgiioup 1,
oles%f gg}o I m 5;{‘9 est that actlvatl n of thes rece g%t%ralglslglts
%‘ﬁlfpo t8HB \’fé i6U% Sfi §ﬁ§§}8°oaemong?ra

m@dm?gsragmswuamepmwhceepqsmympthyeh@mhenmp@inamé|¢é:>am§1tﬁttstws

BRHONS BiRE BIPRRCAMBIR LEReRIR SR FAIRRRNB AR AR, The

as weII as other S 15reg ions. Evidence indicates that t |s eXC|tat|on is,
kindig %ﬁr%&ﬁ%ﬁ%fkﬁﬁed%@é?%éb%lﬁ@@ﬁ%v%%% HasHC and the

siggpsiadibstiastivatoneipresmapiemGIuRs occurs, resultlng in
increased neurotransmitter release. Baskys, Trends Pharmacol. Set.

15:92 (1992), Schoepp, Neurochem. Int. 24:439 (1994), Pin et at,
Neudptiarinpeotbipiddand poi6)diggaderss et al., Trends Pharmacol. Set

AR 2O MEtabptRRiG glliamale Fresenior &@!ﬁs@%@@eﬁﬂﬁﬂ@@éﬁdaﬁon

in a number of ngrmal processes in the mammalign ctivation ofh ;
al

P ERTRE AR5 BN R BANCR e HiRRRe o 38R HGHtEH 0&%?5%&
Gmgpte GRRe Atiatinn andheaielegiardongtie mdetmewmna@ashuroettahpurons

363:347 t 4
et S s o AN I it e e ks
@gtmuamﬁﬁm@@p@i@ﬁthﬁd}%@m@masai%tﬁég%ééﬁldé‘i%ﬁ%t?élféﬂmpm

H@”ﬁ(seto@@uM%%E%Qﬁ%ﬂg&Z&c(l@ﬁ%ﬁB%gh R grwﬁﬂﬁﬁc%ﬁ@mﬁﬂﬁzcurs

871:223(1999). In addition, mGIuR activation h bee
TG S POTES R HARTR BB TREE o %ﬁyar G ggg n’§§
@taasn%mppn%mnﬁiede\i@lmeam1&9@p®hcene’urﬁmlogbéamﬂsyiwgptlc
P @%g %Isee ml'ngr‘e{? cgﬁ,a%) memary, Be%r&l troI of cardiac

Cti ro

ng motor con control of the'vesti bulo ocular reflex.

Mataéﬂmmq\géwwwgar%m%m imaigateddaroprabsiiciogyabarqcesses in
Keopiekenah éweﬂcﬁ%ﬁﬁﬁ &%@4&&3@&9&& éﬂﬁlﬂ/ﬁrbocﬁéoi{é@ulxred for induction

metabotroplc utamate receptors have be ested.to sjina
@P&%ﬁ%}%%a%m&t&% %?6%85%5f03}%é%§§8§1°f oRBH -
aﬁe@am@sthaam@wmmlnnm@s;mmmﬁmamma4)mom:eand Cell 79:365

?@5%“ “J“! 1955 P j&WH@@A@) %‘%ﬁ@fm?’n@ﬁer %Qﬁ%%?{%'}{&ﬁééﬁgﬁ%d

z Reinier's disease psychiatric disorders and pain. Schoepp e

analTvenals Pherhran ks d (M) cothriagrraret: S7941983), Boudi and
ort3e, @1%%)&6"'@'@@@3%@99 ﬁﬁdﬁﬁ%ﬂ%@%@h&?@ﬁ%@%éﬂ sBpaRted to

al., Neurgpharmacology 34:1 Knopfel etal, f

8598 TP {r68) @b%mﬁa@eegi RO CR @%ﬁfﬁﬁ&)
GaspdsidglrlChul dSpiopRéarapapalti? 3r(2@D29ath, 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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Neugebauer Pain 98:1(2002). Much of the pathology in these conditions is
thought to be due to excessive glutamate-induced excitation of CNS

neurons. Because Group | mGluRs appear to increase

glutamate-mediated neuronal excitation via postsynaptic mechanisms and
enhanced presynaptic glutamate release, their activation probably

contributes to the iopathology. Accordingly, selective antagonists of Group
LG JESERIQTS CO ld be .therapeutically beneficial in all conditions '
undeﬁg% n by eXCesSIve rgslﬁ‘fg}?nagt‘g}?r%ﬁﬁgcf SREBnAVSPeRS Heridshsand pain.
Spheskelyasrietfophetentive Sgehts] HAYBsICariainicaeny|JantSci. 54:135
Reocentraduancesdn the,elusidationof %'ﬂ?%@ ﬁh%?%ﬁ%&?}l%é@%tﬂmacology

Ic gl t t J d I t
R R, rdclbtofd e bt ol ets  thelnsorapy

SfacntedntrClibBid (AIDlagiepd:andRsyChialimyHispriermasd SQnin:),

d in, disqr. 20Gastra,intestinal disorders The lower
?saog%h%%gra%g? h%ﬁ:?e@?@sgﬁ% r}())ﬁgetgaref%aoxﬁ}( gu?‘n{h%sﬁﬁ?t%cﬁﬂﬁ%]ﬁ fhought to be
EBniEiraRtEe glnnmainindeceeraittioan HENS ntartne. SsophmdimsiioaGluRs

theemachaniont tgmmai@&gm@@s@ﬂw@ﬁ@@u&ﬁo@mﬁ%@s@sﬁ% mechanisms
hereinafter referred to as "reflux". 25Gastro-esophageal reflux disease
O D 08P B MRRE G5 EF G a5 ATOEH e pisdeala caggioutes o the

ptholeay pheemdiolberelpytiainastag reidtscif Ggastlin GOk secsplionNc Rl @be
eHeUE R0 PO P 3AROAGHS L SRR CERANPN RELRE Eileq
has been considered to depend on a ypotonlcylower eso ageaf
BIRHAB O H oW Wy SPESHRAAY & TSErNoa0y CraerssnaigtNcAmer.
aBicPpvBdAS35, has shown that most reflux episodes occur 30during
transient lower esophageal sphincter relaxations (TLESRS), i.e.

relaxations not triggered by swallows. It has also been shown that gastric
Rraersedvetien Usthalslusidsionalfithpatienthysit GEREoleé o hesnbyebpic
QRRIRGKCSACROLGAY e RS AN AIE ASSUMA A NE ST o1 o
for the inhibition of transient lower esophageal sphincter relaxations
TFEESHGHAPIRES Bitrdhtrmanpbrgus trsl cBemapgeantetis disbpdrehiatric
{eERDB) T teabr dirdg.d ik pSR i dsansient lower esophageal sphincter
relaxations, is herein defined in accordance withMittal, R.K., Holloway -
R.H., Penagini, R., Blackshaw, L.A., Dent, j, 1995; Transient lower

Gayph itfestinphiietedawslaxation. Gastroenterology 109, pp. 601-610.

The lower esophageal sphincter (LES) is prone to relaxing intermittently. As a
consequence, fluid from the stomach can pass into the esophagus since the mechanical

barrier is temporarily lost at such times, an event hereinafter referred to as “reflux”.

Gastro-esophageal reflux disease (GERD) is the most prevalent upper gastrointestinal 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 (TLESRSs), 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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ioThe wording "reflux" is herein defined as fluid from the stomach being

able to pass into the esophagus, since the mechanical barrier is

temporarily lost at such times. The wording "GERD", gastro-esophagcal

reflux disease, is herein defined in accordance with van Heerwarden, MA.,

Smout A.J.P.M, 2000; Diagnosis of reflux, disease. Bailliere's IsClin.

Gastroenterol. 14, pp. 759-774. Because of their physiological and

patheRrAysielag] igRifisang | 0 otent mGlu

agonists a dgagr%{t;g L%%’[gs that 3?5%%%%%@2%@%\%% or engié u% usetul for the

g‘g‘b‘%%? SHREETA IR S CrBaestrertiptist selpiptieno(TEESRARY s for

T EniMVENTIONJophnedsptek afhednert). there is provided a

compound according to formula | 25 wherein X3 and X4 are selected

from N and C, such that when X3 is N, X4 1S C and when X; is C, X.4 is

Rhes‘@mi@gé%%‘&f’rﬁmnaigmémm etepbagyh! SRirgattalveticios Rsviiarain defined

sAtboRRITRAMINER AN frg > onsisting of

I@g;i oy halo. g;o, Ci.6a|k;ﬁ[§£%%,_ C%%%ﬁﬁ%%@g%%%%giﬁaﬁénﬁ e
B afle G (9 6 AIRB GRS E ST NE e ressi gl @goenterology 109,

BOBHIGYA.C3.6cycloalkyl, 0C0.6alky1C3.6cycloalkyl, Co. 6alkylaryl,

0C3.6alkylaryl, CHO, (CO)R5, 0(CO)R5, 0(C0O)OR5, O(CNR5)0R5,

6alkylOR5, 0C2.6alkylOR5, C1.6alkyl(C0)125, OCl.6alkyl(CO)RS,

B pandine (e fimd dehiereialky imo 2r8uid 0osatky g panch e setky toymsinto

GOLPUNR IRE AR GbREt NBRRGs eh QAN TEINRII Bres.
OCl.6alkyl(CO)NR5R6, C0.6alkyINR5(CO)R6, 0C2.6alkyINR5(CO)RS,

Co_ 6alky1INR.5(CO)NTR5R6, C0.6alkylSR5, 0C2.6alkyISRS5,
B0, 6alidiGOFRBICR SallesPRyRS] €oialieydssi? RaeACR Halkya 302 R nce

: , 6alkyl(SO2)NR5R6,Co. . s
Eor NS o e LT Ra k00 Mo, ORI etasieciaiiore s
> (BODNRERE{CO)NR5R6, 0(CO)NR5R6, NR50RS,

C066alkyINR5(C0)OR6, 0C2.

Because of their physiological and pathophysiological significance, there is a need for new
potent mGluR agonists and antagonists that display a high selectivity for mGIluR subtypes,
particularly the Group I receptor subtype.

SUMMARY OF THE INVENTION

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

wherein

X3 and X4 are selected from N and C, such that when Xj is N, X4 is C and when X3 is C,
X4is N;

P is selected from aryl and heteroaryl
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6alkyINR5(C0)OR6, SO3R5 and a 5- or 6-membered ring containing one
or more atoms independently selected from the group consisting of C, N,
0 and S; IsX1 is selected from the group consisting of C2_3alkyl,
C2.3alkenyl, NB?, 0, S, CR3R4, SO, 502 X2 is selected from the group
consisting of a bond, CR3R4, 0, 5, NB?, SO, SO2 20R3 and R4 are
independently selected from a'group consisting of hydrogen, hydroxy, Ci.

%O%% %Cy(&:lf?) Zﬁ? ?o&%“ 5 on r;\rll grbcp é’é %Q@"ﬁlgmqgl:o roup con51st1ng of

1.4 [

hyﬂmgxmgo}@@ &kaﬂemélki;g;@z}@@ A?ans@}ms eﬂ& r@za_salkenyl 0C.
égﬁgﬂ%cgm p@é%'mky@ﬁ'&x'éaﬁﬁ@mﬁ%aﬂ@mmaﬁﬁc@%@dmm Co.

0 me ca r %C
TR RC oa o i st e tele ol o oo i
wmmﬁm@mymé AeteliQatOMRINDLedyHENRD ammym@:g ocl

t d k
R T R i R T ’ig ,sc%‘yé*a. 6
@M&ﬂ@m&m@& TSRS WAL o) koS o c,
(SR RKWBIMILIIGO) OE,4aligis K QNBLABKYR, OC,. 6a1ky1<SO>R5

%%%é &4@%%% S AIoRS oo %ﬁ@%@ s

Gline IR E@i WigoniniRIGORG SresalioMREOpARIg P Selected
framQrMs8 ?Nﬁsﬁﬁ @@WG”@&@)NRHRNQUW&W@GQMM CHHORS, OC,.
% membgare rng contasl ne or more atoms independently selected

RRHINNE GrU R brSIstnaRORC: R Al LTS B G A A R Safroms

fheestinanay bredubstittiegrbypanasitinose @ Nr@landdhy Ci.6alkyl, aryl,
or heteroaryl defined under RI, R2 and R3 may be substituted by one or 5
more A; and A is selected from the group consisting of hydrggen, hydro>3y

Khlis, soltrasedzonChe e Batiptepsintngy. Eau@ymo%wé%mk i.6alkyR'R

1.6alkyl, C1.6alkylhalo, 0Cl.6al.kylhalo, C2.6alkenyl, Co_salkylaryl
CO0.6alkylOR5, 0C2.6alkylOR5, Ci.6alkylSR5, 0C2.6alkyISR5, (CO)R5,
0(CO)R5, 0C2.6alkylcyano, 0C1.6alkylCO2R5, 0(C0O)OR5,

Rk el CRNR T ol EalkRRRTHNBERRE, GBENRERS, SO,
0C2.6alkyINR5R6, CO0.6allcyl(CO)NR5R6, 0C1. 6alkyl(CO)NR5R6,

0C2.6alkyINR5(CO)R6, CO.6alkyINR5(CO)R6, CO.6alkyINRS(CO)NRSRS,
B{CO) R EREICIBAHIRYN SOLNRERS XDRB AR IEEDRESRE:n, hydroxy, Ci.

% @%k 5 éggg)% QQSW%@ 1Rfo 3R alkylCyqeycloalkyl, Cs.

6ak | 5 NR5R5 0C2. 6a|ky|(802)R5 6alkyl(S
R R e S LR (501)Ce.
@amms@ct@mxeynr(mve@mma ndepeide0tlyatielERre difdoby. thilygRaup.’;

consisting of C, N, 0 and S;

Qs a4-, 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, Ce-salkyleyano, =NR%, =0, =NOR’,
C,.4alkylhalo, halo, C;.salkyl, Cs.¢cycloalkyl, Co.salkylaryl, Cogalkylheteroaryl, Ce-
salkylcycloalkyl, Co.salkylheterocycloalkyl, OC;4alkyl, OCyalkylaryl, O(CO)Ci.salkyl,
(CO)OC .4alkyl, Co4alkyl(S)Cosalkyl, Ci4alkyl(SO)Co.salkyl, Cr4alkyl(SO,)Co.qalkyl,
(SO)Cousalkyl, (805)Coualkyl, Ci.salkylOR?, CpqalkyINR’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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R5 and R.6 are independently selected from, H, C1.6alkyl, C3.7cycloalkyl
and aryl and salts and hydrates thereof m is selected from 0, 1, 2, 3or 4
20p is selected from 0, 1, 2, 3 or 4 or a salt or hydrate thereof. with the
proviso that the compound is not:

1-[hydroxyl-(2-phenyl1-2H-tetrazol-5y1)-methylThiPe d n
1-(2-phenyl-2H-tetrazol-Sylmethyl)-pyridine;

ogégﬁgﬁm%%%@@ lsyimethyd) RIPeHiR ink one or more atoms
-(2-benzothiazoly1)-4-[[5- (5-methy1-,2-,furan%1 -2H-t%raz |%¥«|3]i .

i dﬁi’]ﬁlé(r?fiﬁﬁ d’from the group consisting of C, N and O and whetein said ring and

sdid dnaapiip Reil) 484G (fedrtgtbyd &2 -funany1dH-tetrazol-2-yliacetyll-pipe

razine,.or 1 2 3 .

R, R“and R be substituted by one or
agyfggi‘?%%ﬁlyf—rﬁl-’fﬁfél%effﬁl(s?gﬁg%)‘%E%el-ﬁ-benzoatlrl'lazol%%gl/l)e-illli-Sttlatraezolg-z-
nzwetanide. 30In a further aspect of the invention there is provided
Phamacauticalirempesitisns conprsinegadherapsylisally atectve, Co.

amount of the compound of formula Jand a ph utically acceptab
selffeflsaErex Sipatie YS}OI?IE‘}Q’C F?é ?'[11’7' n@ég{ﬁgr é?%( l|c¥(=5lc ’o@%ﬁ@aﬁyihalo’
dnyehtion, theyeliglamdviced ey libRinteeatiodD8S nﬁbe@lﬁ@ﬂ%t@&i&ﬁi@ﬁﬁg ,
ol r ipthe ng@gﬁt 5 S CL
(rﬁnggldtéﬁesl grﬁeagz,'%!g foc%h?lé%s’e@i?fﬁiﬁtreat{ngﬁcg)gp ?gﬁ%lb%ﬁé Qﬁéﬁgzg ¢
5%;»’&616?&1?6=&%@%r§gd§%&nt@§ﬁé]@%d%rs%ﬁﬁ%9§&% rsfitstil

é?ﬁyfébl%gﬁﬁf F’ﬁ@t@ﬂaﬁﬂ?m@m}h@”@J.?anfﬂwﬁécbtbﬁ{épﬂm@ﬂmm@?(CO)NRSR‘S,
ormula L for use in specially far the.tr ent of M 6
it g e N OGS
saliegMRTE PERENFMR’ didarderBY S PoNR Rin &) CiseHed (S QB p&in

80K nan el thad 1O, HAES 6 1S 5O ISRet A PIEESHRSNi
6%!?%(%%{?& ph?gﬁ%%%ﬁ%;}ng’%zc%%??ﬂ% l, Zelrwd the, interm?i%te us g‘mng
qﬁ@tﬁ@l@ﬁ%?&tﬁiﬁ%@%ﬁﬁ?féﬁﬁfé%@ﬁ@&Bﬁﬁ&ﬁr‘fx‘?&ﬁ’ﬁBﬁ%&ﬁ e s§ 8?‘2 ’
compound according to formula | for the 15manufacture of a medicament
for the treatment or, preventign .of obesity. and opesity relat itigns,
O L BSER SATT STE oy  or e A
addtheaeiytirgestiasityfand complications associated therewith.

% E‘s?é?eé@g_ﬂg?ﬁbﬁﬁpf%t%ﬁ the present invention are described in greater
etail herein 20below.
p is selected from 0, 1,2, 3 or 4

or a salt or hydrate thereof.

with the proviso that the compound is not:
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-tetrazoie-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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8 DETAILED DESCRIPTION OF THE INVENTION The object of the
present invention is to provide compounds exhibiting an activity at
metabotropic glutamate receptors (mMGIuRs), especially at the niGIuR 5
receptors. 5 Listed below are definitions of various terms used in the
specification and claims to describe the p;esent invention. For the
avoidance of doubt it is to be understood that where in this specification a
grger: i auRliled bih el el de Ie eSS, o
‘defined above" said group encompasseg t%edf?rst ccurring an BroRaEs
ErafRTHGRS A2 wemeradeh A obiesdiibe deRmRohs ForGhdt grswpistor
thelavai diﬂge&ﬁt aimlﬁtritzéﬁ ioe mgﬁgﬁt?@@é&%éhé@iﬁgﬁ%?@é@%g%ﬁi@'
neaps a arbon.qr. ving 1, 2, 3, 4, 5 or 6 carbon atoms. Similarly
gé%?geﬁiegaaﬁéoéﬁcﬁg%ﬁ%ggﬁ%r égillla-rfba T,dis,oé % carbon atoms In the case
where a subscript is the integer 0 (zero) the group to which the subscript

retensdncigriestbatdhe orouR s ARseNt 20VRIRS Q&%rg)l%\%?ﬁf %‘Jl%%?a I for use

otherwise stated the term "heteroatom” refers to an atom which is no

BHSER OB ek o Bt HerSiviiSrs Rk ae Bated disvedaipmpad for

tiee itetgent, aboymesio ginal sidbud 25| psihisspedificatisn gdnessaiatetisorders and
SRS he term "alkyl" includes both straight and branched chain alkyl

groups and may be, but are not limited to methyl, ethyl, n-propyl, propyl,

n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-pentyl,

T-hexib:Ofsh e tHe RSt TR EER frdvRRIKYI 11884510 R CAIPOR AIRMS, of

and may be methyl, ethyl, npropyl or i-propyl. 30 In this specification,
RS Sl PR B0 8 FRtIAdioih Jh<iit Joe BB S e
branched chain al_kenyl groups. The term "C2-6alkenyl” refers to an
Alked 9pUR NG & GORODIATS QNS ANe.OL IO dQUBIE BN,
and may be, but is not limited to vinyl, atﬁ, Sropenyl, I-propenyl, u?enf;’ir,
PHRHRAGT bR ey fopdstapsimenticnexamytion of dbiesispeificktion related
dentissrsiatedathenvismotbaiter msaadey sy iinphidss fathstiaiot @ndtake and
¢ ra%ncrfted ct%aint alkynyl groups. The term %2-6alk, nyl having 2 to 6 carbon

s ard one Braﬂyggéip?@%‘zg%ms‘fsé?fdafﬁ {PHEH is not limited to

atoms arrd orie
ethynyl, propargyl, butynyl, i-

These and other aspects of the present invention are described in greater detail herein

below.
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sbutynyl, pentynyl, i-pentynyl and hexynyl. In this specification, unless
stated otherwise, the term "cycloallcyl" refers to an optionally substituted,
saturated cyclic hydrocarbon ring system. The term "C3..7cycloalkyl" may
be cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl. 10 In
this specification, unless stated otherwise, the term "heterocycloalkyl"
refers to an optionally substituted, saturated cyclic hydrocarbon ring

Lﬁﬁm@ﬁﬁﬁﬁ%ﬂlﬁﬁ%wmgoms are replaced with
eteroatom. The term "heterocycloalkyl"

Includes but is not limited to
pyrrolidine, tetrahydrofuran, tetrahydrothiophene, piperidine, piperazine,

ﬂrx:ér@g@@hgﬁ% ﬁ%%ﬁf%@di@@ﬁt%rghyw@w?mmwﬁwﬁﬁg@p?agmﬂgath
this specification, unless stat therwise, the term "a " includes bot
RHRGHPB éﬁ}?ﬁﬁ%ﬁﬁ&f SRS ?o@é%.s%is-%%ﬁ?%ya%@ @X‘l'j}%tg iS e t?llﬁsfited

to methoxy, ethoxy, npropoxy or i-propoxy. 20 In this specification, unless

LEE%&%&&Q@%M%@ﬁﬁ%FE%NM% s N0 FE Mo B AR MR 2 C D5 G to

romo or iodo.  In this specification, unless stated otherwise, the term
deshElm RS DisERR OXARERY group as 25defined above, which is substituted
with halo as described above. The term "C1,6alkyllialo” may include, but is

limited.to f thy, dif hyl, rif thyl, f .
RSB ITS? brSSbIoIT Tre g b s o sroue i

quetifiniited ‘teftidimedrsed diffebrsiiatrinde femlierofsbardapove’ said group
dorasthexerdifluarastiony: 8R4a:thisRacilicalinal Hnlgss aibandsee other

stated, the term "aryl" refers to an optionally substituted monocyclic or
dsipitiRnp o BRABPring system containing at least one unsaturated
aromatic ring. Examples and suitable values of the term "aryl" are phenyl,

14,8 AR AYAa0AR N, 1AL ARG Wi QL NS, ¢ means 2
specitication, Unless stated ot erwise, the term "heteroaryl" refers to an
cophivnaiybbsigiied. hohScidficasbuiaiens uf Eatlivhiel -arsipRitic fAEPOn group
M%m,ggegammgo@tgﬁg one heteroatom selected independently from N,

0 or S. Examples of "heteroaryl" may be, 5but are not limited to thiophene,
thienyl, pyridy1, thiazolyl, furyl, pyrrolyl, triazolyl,

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

indicates that the group is absent.

In this specification unless otherwise stated the term “heteroatom” refers to an atom which
is not carbon or hydrogen. Examples of heteroatoms include but are not limited to nitrogen,

oxygen, and sulfur

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 “C,-salkenyl” 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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imidazolyl, oxadiazolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolonyl,
oxazolonyl, thiazolonyl, tetrazolyl and thiadiazolyl, benzoinfidazolyl,
benzooxazolyl, tetrahydrotriazolopyridyl, tetrahydrotriazolopyrimidinyi,
benzofuryl, indolyl, isoindolyl, pyridonyl, pyridazinyl, pyrimidinyl,

»imidazopyridyl, oxazolopyridyl, thiazolopyd'idyl, Icpyridyl,

irnidazopyridazinyl, oxazolopyridazinyl, thiazolopy-ridazinyl and purinyi. In
this specification, unless stated otherwise, the term "alky-laryl",
"alkylheteroaryl ", "alkylcycloalkyl" and "alkylheterocycloallcyl" refer to a

S iatitaerifigriion wilatdtodiatiserasryihgrisup tolimnatyinabiérobegh, straight and
ByclaaikyhanchBIOaYGlaatgd GFRUD,-LahiigSRRCHICALIONLHRIRSR:s and one
g} te(gtgtheegwlllsd%, thg term "5- ?r 6-mem_be({ed ring containing atoms

in epen%llent?y S RO B R IR B iRy hRSRRateY hriegtynyls i-
bietterdapentatid, ingstasyhell asxyaghocyclic and heterocyclic rings, which
may be saturated, partially saturated or unsaturated. Examples of such

rings may be, but are not limited to furyl, 20isoxazolyl, isothiazolyl,
B&é&%ﬁﬁ%@?&%ﬂwwﬂﬁ%\%ﬂ% heraasanie ByROVEy pipAHTEY Fe fysristyi optionally
ibiﬁﬂ?}lﬁ@lb{ﬁ@te&’ﬂﬁﬁ?@lﬂr&ﬁ_&@?ﬁ@@ @yhtéﬂiliw é‘_@;ﬁ;@?ﬁ#alkyll_” mlay be
morpholiny razin iperidyl, piperidonyl, pyrazolidinyl, pyTazolinyl,
DYoL oy P T A S ARG RSB eyl phony!,

cyclohexyl, cyclopentyl and cyclohexenyl. 25 In this specification, unless

slated aihenyiss, mgeg@rgaat'e:é-@tﬁer@fse%z-{&%{n%{s@c@@%ﬁpﬂ%ml%nsn

or more heteroatoms selected from N, 0 and S, which'ring is optiona
?B‘;@Ha@ Jupstiguteg, saatliaiadls RHGUSmaming sres ip SR BuBRIE Of
thelented romNrOrapide&! welieks tooathatemeyelie Oh&ieter PEbRIMANG Kidges but
which. e rate rijally 30 unsaturated, or aromatic a rin ,
e R b e R BB lberazine,
HsRIiphdhinnoshbetazirisiaplisesivira, tolpdridoridopyrarolidinyl,

pyrazolinyl, pyrrolidinyl, pyrrolinyl, thiomorpholinyl furanyl, thiophenyl,

yridinyl, pyrazinyl, pyridazinyl, pyranyl, oxazolyl, thiazolyl, imidazolyl,
b IF AT By S Rie CLOR g he S A kB RS baysimight or

iazbpanikotigrepany|-atd:gzepiite, bl ansoparmady orhehounsatissatad
I?égé%a%ﬂ Otlhle- eof for example tetrahydropyranyl., dihydropyrazolyl and the
ke, [

IS i E]O Oﬁ%’be optionally fused to a second 5-, 6- or ?- membered

ring which may be heterocyclic or heteroaromatic and which may be a

matiaiRdiRattialsesaiiraies £ AL MG R RCRA-RIIUSRE Hildne fuoro,
i%%}/&b(ﬁlgmde endently selected from examples such as morpholinyf,

R8iRYI°Bfoera.zinyi, piperidinyl, piperidonyl, pyrazolicliny,
pyrazolinyl, pyrrolidinyl, pyrrolinyl, thiornorpholinyl furanyl, thiophenyl,

idi razinyl, pyridazin ranyl, oxazolyl, thiazqlyl, imidazqlyl,
T e MR g e o o
deiarhehoyic thibizB pa st divithihed asmdassthedated wariations thereof,
Buckas- L ietramaenremd inrapyazeiland He ke EXampes oh ey,
fused rin ?y tem?ﬁ&g?t may be formed include but are not limited to
tféﬁ‘éﬂ%i%f‘é'tﬁﬂﬂfﬂ LoftifesonHe! URORARFSYihclole, indazole,
Thotime;‘Oenzaiyidaizdimabenzaiaaoly hhanznbdnd fovgazapyidyl,
SrasIRRMIdY. dhirzolopyidyl. imidazopyridazinyl, oxalopyridazinyl,

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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thiazolc.)pyridazinyl, purinyl, tetrahydrotiazolopyridyl,
tetrahydotriazolopyrimidinyl, 15dihyrotriazolothiazine,
tetrahydotriazoropyrazine, tetrahydrotetraaza-azulene,
dihydropyrollotriazol. The tem,. "fused" as used above refers to rings,
which share two common atoms. 20In this specification, unless stated
otherwise, the term "bond" may be a saturated or unsaturated bond. In
this specification, unless stated otherwise, the term "=NR5" and "=NOR5"
include imino- and oxime groups carrying an R5 substituent and may be,

brthis peaeiBeatipoupdesivietedinibemiten elivire cheterernd Angjers to an optionally
%ﬁyﬁﬁbﬁé@r@&’xﬁMH@ %M&ﬁ_@epgﬁigﬂ@@&\d@ ﬁ@a%aaﬁ&i gine ?@Q@W@ﬁ)@ﬁﬁﬂg Hgeast

n the case where a suhscript is the int 0)t r hich th
SR BT AT SRR AT THE QBT G SbSeh Eort e T by ey be
bondehetiiirtie griopse3tientpspédifbatolyL.uhtebpstarkd, triazolyl,
othenyise. dhey ag"b&q §,MEa0s 4T plecHian fiagmenb.seniainignne

or more atoms, or bon I, which connects two remote atoms in a ring,
?W%Oﬁ@ﬁﬁiﬁet’éﬁﬁbfﬂ pddhigdisraiy shereriidazlyh Berrepiinent of the
{pventinsithese pra dowdes eamposRgs:oh oI Wenk JFafmuddlfl, isoindolyl,

pyridonyl, pyridazinyl, pyrimidinyl, imidazopyridyl, oxazolopyridyl, thiazolopyridyl,
pyridyl, imidazopyridazinyl, oxazolopyridazinyl, thiazolopyridazinyl and purinyl.

In this specification, unless stated otherwise, the term “alkylaryl”, “alkylheteroaryl »,
“alkylcycloalkyl” and “alkylheterocycloalkyl” refer to a substituent that is attached via the
alkyl group to an aryl, heteroaryl, cycloalkyl and heterocycloalkyl group.

In this specification, unless stated otherwise, the term “5- or 6-membered ring containing
atoms independently selected from C, N, O or S”, includes aromatic and heteroaromatic
rings as well as carbocyclic and heterocyclic rings, which may be saturated, partially
saturated or unsaturated. Examples of such rings may be, but are not limited to furyl,
isoxazolyl, isothiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidyl,
pyrrolyl, thiazolyl, thienyl, imidazolyl, imidazolidinyl, imidazolinyl, triazolyl,
morpholinyl, piperazinyl, piperidyl, piperidonyl, pyrazolidinyl, pyrazolinyl, pyrrolidinyl,
pyrrolinyl, tetrahydropyranyl, thiomorpholinyl, phenyl, cyclohexyl, cyclopentyl and

cyclohexenyl.

In this specification, unless stated otherwise, the term “4-, 5-, 6-, or 7-membered ring
containing one or more heteroatoms 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
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N"xl, \NE-N wherein X3 and X4 are selected from N and C, such that
when X3 is N, X4 is C and when X3 is C, X4 is N; P is selected from aryl
and heteroaryl ioRlI is attached to P via a carbon atom on ring P and is
selected from the group consisting of hydroxy, halo, nitro, C1.6alkylhalo,
OCl.6alkylhalo, Ci5alkyl, OCl.6alkyl, CZ,? lkenyl, 0C2. 6alkenyl,
C2.6alkynyl, OC2.6alkynyl, C0.6alky1C3.6cycloalkyl,

lkylaryl, 0CO.6alkylaryl. CHO, (CO)RS,
o T R M R R R !
¢Ehygeonyazen) R, thollksalkcmRBaCs caigiadb IREd GG second 5-, 6- or 7-
B o B o a7 o
0C2. , Cl. , ,0a !
A 5 R ST Nl SR B Tase Ang may be
BAHPINREICENRERE, GobalisyIBRS; ﬁﬁ@;ﬁﬁ[h);lSﬁﬁmﬁﬁpﬁa]kgI(,Sﬁ)ﬁﬁzinyl,
.oﬁ%éé?ﬁ@é A b e o o
BERRRRGMIR 515026 o BBy TR B0 RIRS Y rgeznggpyranyl, oxazolyl,

t6akyLN &5@@&)’“m@a@ﬂ@&)%@?gé@gg%}%g%%}ggg?% 1, %xazepanyl,
Co,6alkyINR5(C 6, 0C2- 6a 3 , and a 5- or

B R e bR SR WA bPEE ShgEpuch o
thisphytire mysapl.cBhsistrygeb ] Mdotaks; Baisrbed eftecfomahe geauythat
BPsistnghof hiRalevd S23alkanyh ME’s%qun%iQﬁgﬁéelﬁQ;cﬁéEa 11481
selected from the group consisting of a bond, CR3R4, 0, S, NR3, SO, 502
%@%ﬁﬁaalmlaﬁelﬁq&éiaéﬂaéﬁﬂ91§a§a%@%ﬁw§réeazeeﬁ§§lmgbsfxzoﬁnyl,
ihydaimmidwmwl i@iﬁa;ﬂiﬁﬂlﬁkcﬁd%ﬁﬁﬂw | %ﬂﬁl@@o@%&ﬂﬂgﬁfi&ﬁ@%@zinyh
ial lQ, o1, ./cycloa a C
R R PEaRRN e e S et
%ﬂ?}éﬁ@&@]ﬁ%@nm@ww?m@amymgm@E@@aﬂhpmma,zulene,
dihydropyrollotriazol.

The term “fused” as used above refers to rings, which share two common atoms.

In this specification, unless stated otherwise, the term “bond” may be a saturated or
unsaturated bond.

In this specification, unless stated otherwise, the term “=NR>” and “=NOR?” include
imino- and oximo groups carrying an R® substituent and may be, or be part of, groups
including, but not 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.
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Qis a4-, 5-, 6-, or 7-membered ring containing one or more heteroatoms
selected from N, 0 and S, which ring is optionally fused to a 5-, 6-, or
7-membered ring containing one or more heteroatoms selected from N, 0
and S; R2 is selected from the group consisting of hydrogen, hydroxy,
C0.6allcylcyano, =NR5, =0, -NOR5, Cialkylhalo, halo, Cialkyl,
C3.6c¢ycloalkyl, Co.6allcylaryl, CO_6alkylrfeteroaryl, ioCO_6alkylcycloalkyl,

rocycloalkyl, OC14alkyl, 0CO 6alkylaryl, 0(CO)C1. 4alkyl,
R S e o e e Ty by Bl Formale
Cialkyl(S02)Co4alkyl, (30)Coalkyl, (802)C0.4alkyl, CladalkylOR5,

CO_alkylNR5115 and a 5- or B—fembered ring containing one or more
atoms ihdependently selecte (N30 and S, which ring may
6Bﬂ au;é\ﬂs@qtvl'?(a\ Or.6-mem e?%d ring containing one or more

/

Is atoms indeﬁe\hdemﬂy selected from the group consisting of C, N and 0
and wherein saidlﬁ:r% and said fused ring may be substituted by one or
%%uﬁ; and any C1.6alkyl, aryl, or heteroaryl defined under RI, R2 and
R3 mabee substituted by one or more A; and A is selected from the group
consisting of hydrogen, hydroxy, halo, nitro, oxo, Co_ 206alkylcyano,
wRalky1C3.6¢cycloalkyl,Cholkylhalo, OCl.6alkylhalo, C2.6alkenyl,

ggial aryl, C0.6alkylOR5, 0C2_6alkylORS5, C1 6alkylSR5, .
P EAMGTERE(E0TRE N ied iREUGCEB Ak TesaoNOBikIy Rd ke X is C,
BGONRS5, 0C1_6alkyl(CO)R5, C16alkYI(CO)R5, NR50R6, CO_6NR5R6,

Q%%QQAM%%F%%%E%%%&O)NR5R6, ()Cl. 6alkyl(CO)NR5RS,

0C2_6alkylNR5(C kylNR5(CO)RS,
B0l saiRgIRERS E oinNRBRen 200 ODNINRBRS! 1§ ocl6etid/ A HNRSRG;onsisting of
ﬁﬂﬁé%,. ,6 R-’ 1--2- UL,
?gfi‘é‘? gi é %ﬁ@ﬁi%%l%&?gﬁ%%ﬁ@r(%a%%@é%ﬁ“%%@@ oc
o L A IRS: bes I e AL 5o el Co-
nﬁq@mmmgmm,ms@, ammsir?e:@weqﬂwmécadﬁmm@r@gp
¥ . are, |
e DR IR, B R ERI hohESIERa?, oc.

from, H, C1.6alkyl, C3 Kk r

HETEOPIR s Seitltbey A ety By, §is el VR R D6 05l 2ANB R AC .

iy . . _
?nﬁz@@bgmrb;wg@@;@@gq@g&ﬁgﬁ éﬁ)@%ﬁgﬁmﬁ h@g@eﬁ%ﬁ?ﬁhﬁsr@émﬁ G
Tlﬁ-ﬂglge%éé%ﬁr%&gﬁfﬁﬁet%m%r galkyl(SOR’, 0Co.ealkyl(SOIR’,
ds(alr18 AyR 2 AictetrtizdbOYRN ) kpIRDIGNRSEE, OC, salkyl(SO,)NRRE,C,.
salkiyINR’(SO2)R°, OCs.6alkyINR*(SO2)R?, Cp.salkyINR}(SO,)NRRE, OC,.
salkyINR* (SO2)NR’R®, (CO)NR’R®, O(CONR’R®, NRPOR®, Cy.5alkyINR*(COYOR®, OC,.
galkyINR’ (CO)ORG, SO3R’ and a 5- or 6-membered ring containing one or more atoms

independently selected from the group consisting of C, N, O and S;

X! is selected from the group consisting of Cy.3alkyl, C,.;alkenyl, NR?, O, S, CR3R4, SO,
SO,

X is selected from the group consisting of a bond, CR®R?, 0, 8, NR?, S0, SO,

R? and R* are independently selected from a group consisting of hydrogen, hydroxy, C;.
salyl, Co.salkyleyano, oxo, =NR’, =NOR’, Ci.alkylhalo, halo, Cy4alkyl, Cs.scycloalkyl
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This invention relates to tetrazole compounds defined in formula 1.
Compounds of formula 1 include those where P is an aryl or heteroaryl
group. Particular embodiments of the invention include those wherein P is
phenyl or pyridyl. P can be substituted with 0-4 substituents RI. Preferably
there are one or two RI substituents on P In particular if there icis one
substituent RI it is preferable to have the'dubstituent at the meta-position

SOl B Rcherahst et AR ceR ER o co
i inEEnlicniticideChoskylarel RIGR s ibfined i RIIa 1. In

particular embodiments Rl is selected from halo, C1.6alkyl, -0OC1. 6alkyl
and Co.salkyleyano. More particularly Rl is selected from CI, F, c nd

ano
Grifrh T5 PO oS P B A CEMBBAAUS TG SCERBL o™ N
Gandaining 4 Aitkogepiaiams anddna s3mboor (Tetrambleydilhg reimtdinng one or
carbon can be either in the osifion or the X4 position. Particular

r’é?ﬁeblg%? Oéqr? $% eﬁﬁcet?é’\]/%%rﬂc?ﬁs idrsl)c%%g’ compounds where the carbon is in

the X4 position. 20 Formula 1 describes variables Xi and X2, which form a

finker hepwernhe Sienbsiedietarrip sng Maddhe GhgRyleyanc, =NR’, =0,
emqulments of the invention X! is CR%R??. In preferred elrrg)odl ?}?tts R3 1
VAR ar Rty S 3RO e ARGy B B e eroa
Opdirviaryotiam, i oagtiyérdnyohelleyn adinwdky o OBes kg atidnX 2 G-
bond. othe badi of IRVeRti i ted f

R A T R e P P B couce
Abstr56)Gisalke L SR0eHRhL asme RRVirfy42 5 INR Br maftnBEfs,

Whereiniong e5 Mo bikeFipe R aBherslipe hetasoatecadioniar] Momand S,

N, 0 and S. Furthermore the ring. can_be fused tp a 30second ring havin
SiEh BT BRI EORET RS DR 10T NI ke Tl AR g more
hisyclicigrententty cole eedtodintengrofthemistngod © ¥ ang-Grslvibertiesaid

fing a&“éa% ARk gggrg%}fb%e&%@%@@ b{oAeBPEERARickiar embodiment Q
i5a5- or 6-membered Reterocycloallcyl 15 ring. Even more particularly Q
48300B-alkrhisrb P rikRf PRI Yhe? ér‘ﬁ?fél%ﬁy B e BRzinayrhsg U s 8y one or

gabodimgnt of the invention Q is a 5- or 6-membered heteroaromatic ring.
B e e B A sy s s mal o
galkyleyano, Co.alkylCi geycloalkyl, Crealkyl, -OC 1-6alkyl, Cyrgalkylhalo, OC.salkylhalo,
Cysalkenyl, Cosalkylaryl, Co.salkylOR?, OCa.salkylOR?, Ci.alkylSR’, 0Cs.6alkylSR®,
(CO)R®, O(COIR®, OC,.alkyleyano, OC1.6alkylCO2R®, O(CO)OR?, OC1.6alkyl(CO)R’, C;.
salkyl(CO)R®, NRPOR®, Co.sNR’R?, OC; 6alkyINR’R®, Co.salkyl(CO)NR’R®, OC;.
«alkyl(COINR’RS, 0C,.¢alkyINR*(COIRS, CousalkyINR*(CO)R?, Co.galkyINR* (CONR’R®,
O(COINR®RS, Co.alkyl(SO)NRR®, OC;.6alkyl(SO.)NR'R’, CosalkyINR*(SO)RS, OC,.
salkyINR3(SO2)R’, SO3R?, Cy.6alkyINR3(SO2)NR’R?, OCz.6alkyl(SO2)R’, Co.
salkyl(SORY, Co.calkyl(SO)R®, OC,4alkyl(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, Cycycloalkyl and aryl
and salts and hydrates thereof

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

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

or a salt or hydrate thereof.
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In yet another embodiment of the invention Q is 5-, 6- or 7-membered ring
and is fused to a 5- or 6-membered ring. In a particular embodiment Q is a
5-, 6-, or 7-membered heterocyclic ring and is fused to a 5- or 6-
membered heteroaryl ring. In a preferred toembodiment Q is a 5-, 6-, or
7-membered heterocyclic ring fused to aEtJiazole ring. In particular
embodiments of the invention the fused bicyclic ring system formed is

%@%@%Jgggb%?tgta[ﬁg%otriazod%)xgpyl, tetrahydotriazolopyrimidinyl,
ot

clihyrotriazolothiazine, tgﬁgﬁrildotnazmopyrazine,

fethaMiRiotéirabenrlatistazeifydropyrslipineiding 5 In a further
eqpRiment Dfhe dnvention whgR s afused to a second ring as
Tlegcrf'lbedé me, X2 is a bond and X].is CR3R4. In still another
e‘r%ﬁ%aelﬁﬁl% A %?‘?é% %1 R STERAAT R not fused X1 is CR3R4 and X2 is
20 CR3R4, 0, S and NR3, and when Q is piperazine, X' is CR3R4 and X2
i i t] ) ing,Q feither ar, both

i e e R ot
RSBy s lsrihrse stlisstR e v orbetprapdiErums RRtipbebediments of
%mhﬁﬁh’lm@mrﬁlads ﬁi@@ﬁiﬂiﬁlh r@ﬁﬁmli@bc%aé}gdr ﬁﬁa}lx?/lb Al &?sulﬁwéﬁ%lmh 0-4

S r .6a teroaryl, alkyl, In a particular | ,
A PRy e Rt R SRR e b e dr i€ her
bmi@wéﬁtémbb&hﬁémpwhmb@tismmﬁhl@s%ﬁs@w@aw pC&foyiioalk§the ring
£Q Aalolarb facRalyibsiegaryl 10 gy E%}gér@ mqgéé%ﬁ(ggl&ﬁ?g&m&%-, and

two substituents R2 wherein one is selected from Co.Galkylaryl, L

CBSHIRD IR antitthelbaenl @i dhedEmsipn dnrlese bangPhere R is as

GIinayiedatiylaNlole patiiellnely RyiensipsHive RE MR TR selRsed fremy 1, -0C,.
I idyl and second.m e selected fro thyl or

B B A G AT S RS Rt e ap et

fused second ring, the second ring is substituted with R2 selected from

Eabalkylasyd6Q - 6aliodhsieratyl Mﬂ%&@@gﬁﬂgc\é{&@m@ﬂ%@g% Gtlfins

triazole the triazole ring is substituted with pheny| or pyridy In another
BN BBURHRAE SEHREIH)eBHHHER Rebrngas. Rs Bt Bisdd PRRevoRihy X

esisishs titatteh Mt dnbioei ok M0s e thel Rstinent snblube e PGS RM¥e the carbon is
%i@g&a)ﬁb%@g or heteroaryl defined under RI, R2 and R.3 can be further
substitufed with one or more groups A. In a particular embodiment of the
invention A is selected from halo, Cl.6alkyl, -0C1.6alkyl 10and

ERHAKY GYR8e N YR RO RISRuRIAISHIQ IRk IPINING RMPRURANS ed
tetrazole ring and the ring Q. In embodiments of the invention X' is CR*R*. In preferred
embodiments R* and R* are independently selected from H and Cj.galkyl, and more
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 CR®R*, 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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Ethyl 4- { [2-(3-chloropheny1)-2H-tetrazol-5-yllmethyl }
piperazine-l-carboxylate = 442-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5
-ylmethyl] -piperazine- 1 -carboxylic acid isethyl ester
4-(2-m-Tolyl-2H-tetrazol-5-ylmethyl)-piperazine-1-carboxylic acid ethyl

ester 4-[2-(3-lodo-phenyl)-2H-tetrazol-5- ygmethylkplperazme 1-carboxylic
acid ethyl ester

nﬁ% %é Ei? %ﬁ%@g ﬁ?@@d&ﬁﬁ&'é%%@%@fl{p ?i%.@/grﬁ' %@Zﬁ@ﬁléﬁ&@fpﬁ)ﬁﬁy&alms

est
1igg2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethylkpiperazine-1-carbo
IXYHERG @@Q&Iﬂﬂéﬁ%ﬁﬂa@%éﬁ%@Mwoﬁh@lﬁy&)r&i&%ﬂ&tmmie&ayﬁuﬂﬂgylIn a

thio)-4-cyclopro 2,4-1riazol3 .
n??rﬁp(afﬂegi e&‘?gggﬁlﬁlg )Sﬁ “tet azo%gk}g%jr WV ?})1)0-2}1(%/8%)6&?&?4H 1
pe2idutiaalzalBis/d tripyoidirieg25Ethyl 4- {1.- [2-(3
-chloropheny-1)-2H-tetrazol-5-yl]ethyllpiperazine- | -carboxylate 4- { 542

G or0 2 foro ey L) 2H ezl S YME OB g andis used o

ad- {%&M&meﬁgﬂu@wpmﬁnwmbbdeﬂm&mémwsmmwaéycl
he[%r%gyéég%lfgﬁlglf@ l 3 y% dln%él x(gd h(et]eroaryl ring. In a preferred

itoro-pheny T etrazo
esyHedhyisy |ﬁmﬂ§a@n@tﬁy§emb|@eg htagilE-ying Syreditrea triazole ring.
rdaddg- GrbdiameAs IvarosphamphnrHdRuazery et Ryisanyisdcy c

Io ropyl-4H[1,2 4]tr|azol -3-y1)-pyrid
Sili?e@if@ﬁ} ruRia R PERY ‘§) Yé?%](}(gflgéﬁﬁ?&ﬁwl r|:1?érazme 1-carbo

W@aﬁﬁoﬁﬂmy&ﬁﬁéete&'e[ﬁy&yﬁdmb@pmiﬁe(kﬂah@dyﬁeﬁiaiatezréw
d]}f &y mert ulfa yl) -4H4 1,2 ,41triazol-3-yllpyri dine 4-

YEVdOpTo i 84 1 -(2-m-toly1-2H-tetrazol-5-y})-ethylsulfanyl] -4H4
1,2,4] trlazol 3 -y1} - pyridine 4-

A Methylsa6dal2un: v 2Hetetsazald -l ethidsutfanydbatd-fih g ijtitazdbed

-3-yll - pyridine _ 345-(4-Cye¢lopropy1-5-pyridin-4-y1-4H-[1,2,4]
aﬁ?Pé’foP(E) iabaprvmd gfﬁ)ﬁ)ctét%zol 2-ylk 10benzonitrile 3- ( 5-[1

-(4- Cyclopropyl -5-pyridi n-4-y1-4H-[ 1,2,4]
tns%zl?ano gxu gr%gX%) q tra%g) 'a%@%lé%ﬁ%ﬁ'ﬂm lﬁlsed X! is CR'’R* and X* is
CR3R4, 0, S and NR3, and when Q is piperazine, X! is CR’R* and X? and is a bond.

In another aspect of the invention the ring Q (either or both of the 4, 5, 6, or 7-membered
ring and the fused 5, 6, or 7-memebered ring) may be further substituted with 0 to 4

substituents R2.

In one embodiment R? is selected from Cy.salkyl, Cr.salkylhalo, Csscylcoalkyl, Co-
salkylaryl, Co.galkylheteroaryl, (CO)OC1.4alkyl.

In a particular embodiment when Q is piperazine R? is (CO)OC4alkyl. In another
particular embodiment when Q is triazole R? is Cy.galkyl, Cseycloalkyl, Co.salkylaryl, Co.
salkylheteroaryl. In a further embodiment there may be two substituents R? wherein one is
selected from Cy.galkylaryl, Co.salkylheteroaryl and the second is selected from Cyealkyl,
Cs.eyleoalkyl. 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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3-{5-[1-(4-Methy1-5-pyridin-4-y1-4H-[1,2,4]-Mazol-3-ylsulfanyl1)-ethyll-tetr
azol-2-yll -
benzonitrile4-{4-Cyclopropy1-5-{2-(2-fluoro-5-methyl-pheny1)-2El-tetrazol-

5- 15ylmethylsulfanyl1]-4H41,2 4]triazol-3-y1}-pyridine

4-(4-Cyclopropy1-5-1

42-(2-fluoro-5-methyl-pheny1)-2H- tetrazo?S -yll-ethylsulfany1}-
4H-[1,2,41triazol-3-y1)-pyridine 4-(5- ( 1
42-(2-Fluoro-5-methyl-pheny1)-2H-tetrazol-5-y1]-ethyls u | fanyl}

I Wi anptharmaricoupriendbdyeitpyhiein@ has a fused second ring, the second ring is

mmyavcﬁmtt%éemqm Hhefdrir ga&ttﬂa%%a%yﬂ)vf@réup@%ﬁty
Htetr %J?ﬁ ylmethyl) amlne
X

OISR IEFRE DR 5 Bivain Reytiasals Togissthsiiates. yish pheahoronysidal-t
etrazol-5-y1)- ethyl}-amine  [2-(3-Chloro-phenyl)- 2H tetrazol 5-yImethyl]

IWXQK%&%HMQ&&& @Hg M 4n¥ fxgl\_%?%[;’ﬁzw']g“ mem «31)63l E’E‘I‘Ilrg],e ]inay be

- -%3 -Chloro-phenyl)-2H-tetrazo et

sHRste it anpIestyA aHbstitpeni1 Puthetmost. 3 Fasmikg, aryl or heteroaryl

R AR uae- ﬁ‘ R2 and R? can be further substituted w1th one or more groups A

-meth tetra -5- ylmethyl] -methyl-(4- methyl -5- yr|d|n “4-y1-

- Y] 2% rlazo- VY-4 é’%‘ﬁ? tom Aois ﬁetﬁf) Orf‘nhao 1-6alkyl, -OCy.galkyl
et sphdmeYRE 1-tetrazo -y11-ethyl) -methyl-(4-methyl-5-pyridin-4-

y1-4H-[ 1,2,4] triazol-3-y1)-amine
2-(3-lodo-phenyl)-2H-tetrazol-5-ylmethyli-methyl-(4-methyl-5-pyridin-4-y 1
!f RERVSIApRis Ao ied nihe Tollowing ggopgounds;
do-phenyl)-2H-tetrazol-5-y1]-ethyl}
Eiﬁhé]tHy{l@(hé!hyﬂzpﬁqnyﬁdlﬂ@yaz%tjmth}ft}iﬁpe:hﬁﬂyel@mmyﬂa%e

met r|d|n 4%1 -4H-[1,2,4]triazo1-3-y1)-(2-m-toly1-2H-tet
-??e/ S ﬁﬁoé — 1)105 gnyl) 2H-tetrazol- 5~y1methy1]-p1perazme~1 -carboxylic acid
4-methyl-5-pyridin-4-y1-4H-[1,2,4]triazol-3-y1)-[

(22 ortabibatstenarsls ]
5[2 I(]3 Ch%ro pﬁenyl)lzgl-}?{gé%ggzo?- ﬁ?nﬂélt%q carboxylic acid ethyl ester

4@(Blyﬂné@’l;fhﬂ&tﬂyi%{pytﬂmBté-yhaéfﬂyl[]]-pzpé}m@@h-%etf%@m%id 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-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-yljpyridine

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-y1} -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-y1]- ethylsulfanyl}-4-cyclopropyl-4H-
[1,2,4]triazol-3-y1)-pyridine
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(142-(3-Chloro-pheny1)-21l-tetrazol-5-ylkethyll-methyl-(4-methyl-5-pyridin-
4-y1-4HE1,2,4]triazol-3-y1l)-amine  [2-(2-Fluoro-5
-methyl-pheny1)-2H-tetrazol-5-ylmethyll
-methyl-(4-methy1-5-pyridin-4-ylio4H-[ 1,2,4] triazol-3-y1)-amine (
142-(2-FIuoro-5-methyl-pheny1)-2H-tetr%ol-S-yIkethylI-methyl-(4-rnethyl-5
-pyridin-4- y1-4H-[ 1 ,2,4]triazol-3-y1)-am ine
3&%&5%@@%’%%; %ﬁﬁ%&%@%ﬁg%.%tﬁyﬁ%ﬁ‘pé‘r&%n%: R i
42-(3-lodo-phenyl)-2H-tetrazol-5-ylkethyl}
BiHyidinstopits, G248 tenaydee1d1 3 4liHezoloidardlPyHIding riazol-3-y1]-
8yBEgiigin-4-y1-8-(2-m-toly1-2H-tetrazol-5-ylmethyl)-5,6,7,8-tetrahydro-4H-
1,2,3a,8- tetraaza-azulene  3-Pyridin-4-y1-8-(1 -(2-m-to
gv-i.- PRI {28 A aaeihyores st fang h4H-[1,2,4]triazol-3-y1}-
Wi&tfSaza-azulene 842-(3-Chloro-phenyl)-2H-tetrazol-5-yImethy1]-3-pyri

in 1 8rtetrabydra-Ad  a,8stetraaza-azulene 8- .
L S SRR 2 ot 3
yridin-4-y1-5,6,7,8-tetrahydro-4H1,2,3 a,8-tetraaza-azulene
288-(2-(dHpanBs-methiyl-pbayil )t 2 Hetiadct-Styimeifiylbthyl)-tetrazol -2-y1]-
b@npgyridied-y1-5 ,6,7,8- tetrahydro-4H- 1,2,3 a,8-tetraaza-azulene 8- (
1[2-(2-Fluoro-5-methyl-pheny1)-2H-tetrazol-5 -y1] -ethyl} -3
piritncar ﬁ-@%??;é:%‘ Aokt badlsiraehtiad thylBtetrazol-2-
Y2LEBAB b eny 1)-2H-tetrazol-5-yImethyl]-3-pyridin-4-y1-5,6,7,8-tetrahydr
9-‘@130(1@%4%&&3‘?\}%&94%% ;1 @?1(} iazol-3-y]sulfanyl)-ethyl]-tetrazol-2-y1} -
Bacianiese oy Lﬁbb}@lﬁq&@?- T e st
AdciayRagaUENg 44 Re{azol-3-y1}-pyridine _
[2-(3-ch1orophenyl)-2H-tetrazol-5-yli?nethoxy}-4-methy1-4H-1,2,4-tr|azol
434y3yplppetinrl- 39 4 H5L 4RSS -riclbybpheny kR AHeteralzohShdlethakihyl} -
4Yt e iripeel B Y Dkasibdole3- yl)pyridine
R L PR AR,
[ ,'% r1azol-3-yl)-pyridine

Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-y1)-(2-m-tolyl-2H-tetrazol-5-
ylmethyl)-amine

Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-y1)-[ 1 «(2-m-tolyl-2H-tetrazol-5-y1)-
ethyl}-amine

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

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

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

{1-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-ethyl} -methyl-(4-methyl-5-pyridin-4-
yi-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-y1)-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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4-

(4-Methy1-541-(2-m-toly1-2H-tetrazol-5-y0-ethoxy]-4H-[1,2,4]triazol-3-y1)

-pyridine

54-{5[2-(2-F1uoro-5-methyl-phenyl)-2H-tetrazo1-5-ylmethou]-4-methyl-4

H-[1,2,4]triazol- 3-yll-pyridine

4-(5-{112-(2-Fluoro-5-methyl- phenyl)'zigl' -tetrazol-5-ylkethoxy}-4-methy
2 41tr| zol-3-

Nze*%% T R R e R e
zanf 5 10y1}-pyridine

MRt 42: (s G lkosprRhenyl s R tetraaal srakethaxyl-4-eyolopmoRydzdk-H-{l)-
etiyfilirmzel3 -ye-pyridine

4-[4-Cyclopropy1-5-(2-m-tolyl-2H-tetrazo1l-5-ylmethoxy)-4H41,2 4 1triaz
[BH3-Eidoyrdivry U-2Hr O yeioptapyetsy imet - (btpethH- PRy 614t
[bﬂaﬁky]wﬂlﬂfw aIl]illlﬂspyrldlne 4-

opy t- fluoro-
: -%2@ T D U Sy ey it
ycPopr y|- - 1
@Iﬂb‘x‘%ﬂ@ RS IpHeRRSIR-Rakolesrarmdthyy | katioNyl44nethyl- -5-pyridin-4- -yl-

4H 241 triaa!33y)ldnppeidine 204- {
542 -(3-lodo-phenyl)-2H-tetrazol-5-yIm

{etfoLYE e thyicbi-phaitidb titaapl-f- i s Aupgyl-(4-methyl-5-pyridin-4-
ylrﬁf@ue%j@ﬁﬁéﬂyimﬁm&?azol 5-yll-ethoxy) -4-methy1-4H-[ 1,2,4]

oSy (*% %“"a S Ay R 2 dre-
[{i_,%?%z% ézo gpyrldlne 4-(4-Cyclopropyl-5- { 1
G2 (Biodaphemn2tirieiazel- -5ty e thaxy)riddd R;4]6BRabBahydro-
[V R)AM616[4,3-a]pyrimidine

345-(4-Methy1-5-pyridin-4-y1-4H-[1,2,4]triazol.-3- 7onxymethyI) -tetrazol-2-y
Jihyeitzoritr i -(2;18-tpbyd {2H- -tetrazol-5- ylmethyl) -5,6,7,8-tetrahydro-4H-1,2,3a,8-

te(W%ﬂwmpyndm 4-y1-4H-[1,2,4]triazol-3-y1loxy)-ethyll-tetrazo1-2-y-11 -

; aaﬁnC' C f(g y15 ! 01 llé}%—tﬁtmf%H ﬁ) f%ﬂaﬁm Ty ah%%toh?/ tle%rggg_
tﬁ enzonltrlle 3- (5 [I -(4-Cyclopropyl-5
gipyridieiotd-Aedsil- 2 A a0l Sy o) ethylirtatnazgl-3;3 1} 8 hematorditsieH-

1,2,3a,8-tetraaza-azulene

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

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

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

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

4-(5-{[2~(3-chlorophenyl)-2H-tetrazol-5-yl]methoxy} -4-methyl-4H-1,2,4-triazol-3-
yDpyridine
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20 345-
{[Methyl-(4-methyl-5-pyridin-4-y1-41-1[1,2,4]triazol-3-A-aminol-methy1)
-tetrazol-2- y1)-benzonitrile 3-(5- 1 -{Methyl-(4-methy1-5-pyrid
in-4-y1-41141,2,41triazol1-3-y1)-aminoFethyl} -tetrazo12-y1)-benzonitrile

5345-(3-Pyridin-4-y1-6,7-dihydro-51- 14]1,3,4]tr|azolo[4 3-a]pyrimidin-8-ylm
ethyl) -tetrazol- 2-y1j-benzonitrile 3-{ 541

S e S

§y|51yr|§|n 4-y1-4,5,6,7-teuhydro- 1,2,3
Adtetmaza-ezdlend-yimethybrelazahaxykHObenratitiile33y!{-byridine
41-(3-Pyridin-4-y1-4,5,6,7-tetrahydro -1,2,3a,8-tenaaza-
aitadderiBlyilelPyi-tolra2bl- Ruyrl-bobromriia-(R) & %sﬂnpﬁ(gzk -3-yl}-pyridine

%%2 ¥ C(;‘floroﬁ%en ei%%;ég?%ﬁ)%ﬁﬁ%?ﬁ%? g/%(%t; ren éﬂéﬁ ]41'—12 f' 2,4]triazol-

ethyl] -2H-tetrazole hydrobromide 4-(5-

4%2{% PIFRARbE S gx;@;ﬁtwamyﬂyﬂ -8Ry Ali4do B} 4H-
{lga r k(5 (24 (3-chloro-pheny1)-2H-tetrazol-5-y1kvinyl
4 “ethy1- 4H 4] triazol-3-y1)- pyridine

42@142-((3mm@1;zﬁwm)ﬁl)m¢ﬂmmke§zyﬂln&—tym]cﬂ CrcaipdooprpyyALBL byrdiFazs)-3-
Ay4dyidiite 2, 4]triazol- 3 yl) -ethanol

242-(3-Chloro-phen 11 tentzol-5-y 4-cyclo r )
T T
FSERYE RNy L) -4.ethyl-4H-[1,2,4]triazol-3-y1)- 25pyr|d|ne

§h1%) Sl B’EZ {SL%2(-§1 hﬁ@%@!@ﬁﬁnﬁ@iﬁ@?{?} =a1yl{ imethiyldzol-3-yl]-pyridine
thio

triazol-3- yI] benzonitrile,
4-{4-Cyclopropyl-5-[1-(2-m-tolyl-2H-tetrazol- 5-yl)-ethoxy]-4H-[1,2,4]triazol-3-yl}-
pyridine

4-{4-Cyclopropyl-5-[2-(2~ﬂuoro-5-methyl-phenyl)-ZH-tetrazol—S-ylmethoxy] -4H-
[1,2,4]triazol-3-yl}-pyridine

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

4-{5-[2-(3-Todo-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-[1,24]triazol-3 -yl}-
pyridine

4-(4- Cyclopropyi 5-{1-[2-(3-iodo-phenyl)-2H-tetrazol-5-yl}-ethoxy}-4H-[1,2 A4]triazol-3-
yl)-pyridine

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

. 3—{5—{1-(4—Methy1-5—pyridin-4-y1-4H-[1,2,4]triazol-3 -yloxy)-ethyl]-tetrazol-2-y1} -

benzonitrile

3—[5-(4~Cyclopropyl—5-pyridin—4~y1-4H—[1,2,4]triazol-3-yloxymethyl)—tetrazol—Z—yl]-
benzonitrile

3-{5-[1-(4-Cyclopropyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yloxy)-ethyl] ~tetrazol-2-yl}-
benzonitrile
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5-({ [5 -(3,5-Difluorophenyl)-4-ethy1-411-1,2,4-triazol-3 -yl]thio)
methyl)-2-(3- 30rnethylphenyl)-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-41-1-
1,2,4-triazol-3-y ] o ethy1)-2-(3- me thy lB enyl)-2H-tetrazole, 356-(4-{
42-(3-Chlorophenyl1)-21-1-tetrazol-5-yll ethyl} piperaz - -yOnicotinonitrile,

A7 J(( e e S et AT b s v esgmin s hebteseol-2-
-carbonltrlle 2-(4-{ 1 -[2-(3-Chlorophenyl)-21l-tetrazol-5-yl]

Bivyl|pipeaeszynd-yemibotpyeiitile.y 14l [1,2,4]triazol-3-y1)-amino]-ethyl } -tetrazol-
297 (Beholaitdfzheny1)-2H-tetrazol-5-yl] ethyl}

-4-(3- nltropyrldln 2-yl)piperazine, 8- {1-
i éth%‘fgbng{ré%ﬂ B.Ajrisgyphd.3-alpyrimidin-8-ylmethyl)-tetrazol-

b%”&ﬁﬂiHPc?phenyl) 5,6,7, 8-

rah 4 I P
E}B g’% Bé%%% %Z'P&}L?H 2y P%%ﬂ% plof Asalpyrimidin-8-yD)-ethy]-
(4 methoxypheny1)-5, 6 7,8- tetrahydro[1,2 4]tr|azolo[4 3-alpyrimidine,

BR(ERloidebmetho)ypysieinydry1) 534 detraaza-azulen-§-ylmethyl)-tetrazol-2-y1]-
baz¢Bichtorophenyl)-2H4etrazo1-5-ylletl1yll - 5,6,7,8-Tetrahydro

1,24 trlazolo [4,3-a]pyrimidine, to8-{
%{ iﬁ ﬁéﬂyﬁ)ﬁ_,éﬁ @f?@i’éf% b tglgigtraaza-azulen-8-yl)-ethyl]-tetrazol-2-

%IEHB pyridin-4-y1)-5,6,7,8-
Ayl { dem

“%?f@;h R e T
6, 7 ,8- tetra ydro[l 2,41triazolo[4,3-a]pyrirnidine, 3-(5-{
I&S(—Z%ﬂﬂﬁ&hﬂ)wyﬂﬂi[Itﬂp!d&l)‘ﬁvR—ﬁﬁhysépﬁ{ﬂaﬂ)%é@gzq@%ﬁtﬁdﬁbm@H%@&%ﬁde

- isylitnethy11-2H-tetrazol-2-yl)benzonitrile,

éz{ Qﬂémk%*waml@%dopﬁérf&@}hZ}-#IéﬁhZcﬂ}&wpéﬂﬁyl)}

PYi%%- tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine,

4-(5-{2-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl]-vinyl }-4-ethyl-4H-[ 1,2 4]triazo]-3-yl)-
pyridine

1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-y1]-2-(4-cyclopropyl-5-pyridin-4-yl-4H-
[1,2,4}triazol-3-y1)-ethanol

2-[2-(3-Chloro-phenyl)-2H-tetrazol-5-y1}-1-(4-cyclopropyl-5-pyridin-4-yl-4H-
[1,2,4]triazol-3-y1)-ethanol

4-(5-{2-~[2-(3-chloro-phenyl)-2H-tetrazol-5-yl}-vinyl } -4-ethyl-4H-[ 1,2,4]triazol-3-yl)-
pyridine

3-[4-Methyl-5-({[2-(3-methylphenyl)-2H-tetrazol-5-ylimethyl } 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)LZH-tetrazo1-5 -yl]ethyl} piperazin-1-yDnicotinonitrile,
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3-(5- { 113-(2-Methoxypyridin-4-y1)-6,7-dihydro [1,2,4] triazolo
[4,3-a]pyrimidin-8(5H)- yl] ethyl} -2H-tetrazol-2-yObenzonitrile, 203-(5-{
[3-(2-Methoxypyridin-4-y1)-5,6,7,8-tetrahydro-9H[1,2,41triazolo [4,3- a]
[1,3] diazepin-9-ylimethyl} -2.11-tetrazol-2-yl)benzonitrile,
3-(5-{P-(2,6-Dimethoxypyrimidin-4-y1)-6,7-dihydrO[1,2,4]triazolo[4,3-a]pyri
midin- 8(511)-ylimethyll -2H-tetrazol-2-yObenzonitrile, (R) 3-(5- (1-[3-(2

- h -ridin-4-y1)-6,.7-dih ia - imidi fa
) AR A FoROH G
232V ypHemL e 7diAydle L bpingiam e Py inonitrile,
D e
-(3- -2H- 5 - iperazine-1 - te,
Sy R A AR SRR A e B T s,
tete?aﬂaﬁxylaza,]lﬁ(mxﬁmwaqp;{rm[ma -chloro-2
HpesoRt —gH-1etrzoloov) et jnega@ngztns hyl
S T e e pererie
tﬁt‘&ib@@ﬂét%ﬂﬂﬁ@(ﬁ%%ﬂ@%@%ﬁﬁ%ophenyI)-2H-tetrazol-5-3,1] ethyl}
3RiReNazio-4-nyRbeRtinRmitile])-22 (§2-(3-chlorophenyl)-2H-tetrazol-5-yljethyl} -

5?% %?ﬁ%gft% %}3&?&3{ ?ztgﬁplggéfc}ei’%ij%}}{%ﬁ}ﬂé-yl] ethyl1}piperazin-1-y1)nicotin
33{4AAATB-OhlompRfydyepl-teidebi 8 -JiGhyHpiperazidie-g 1 yrézine-
te%faﬁ?'g?&i i,ti,ilﬁtriazolo{él,i% -a]pyrimidine,
8-{[2-(3-Chlorophenyl)-2H-tetrazol-5-ylJmethyl}-3-(2 -methoxypyridin-4-yl)-5,6,7,8-
tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine,
3-(5-{[3-(2-Methoxypyridin-4-y1)-6,7-dihydro[1,2,4] triazolo[4,3-a]pyrimidine-8(5H)-
ylJmethyl}-2H-tetrazol-2-yl)benzonitrile,

3-(2-Methoxypyridin-4-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-y1)-6,7-dihydro[1,2,4] triazolo[4,3-a]pyrimidin-8(SH)-
yllethyl}-2H-tetrazol-2-yl)benzonitrile,

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-y1)-6,7-dihydro[1,2 ,A]triazolo[4,3-a]pyrimidin-
8(5H)-yl]methyl}-2H-tetrazol-2-yl)benzonitrile,

(Rj 3-(5-{1-[3-(2-Methoxypyridin-4-y1)-6,7-dihydro[1 ,2,4]triazolo[4,3-a)pyrimidin-8(SH)-
yllethyl}-2H-tetrazol-2-yl)benzonitrile,

(8) 3-(5-{1-[3-(2-Methoxypyridin-4-y1)-6,7-dihydro[1 ,2,4]triazolo[4,3-a]pyrimidin-8(5H)-
yljethyl}-2H-tetrazol-2-yl)benzonitrile,

(R) Ethyl 4-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-y1] 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 -ynicotinonitrile,
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(S) 3-(4- (142 -(3-Chlorophenyl)-2H-tetrazol-5-yl]
ethyllpiperazin-l-yppyrazine-2- 5carbonitrile,
4-(5-{(S)-142-(3-Chloro-phenyl)-2H-tetrazol-5-yll-ethoxy}-4-methyl-41-I-[1,
2,411triazol-3- y1)-pyridine,
2-(3-ChIoro-phenyl)-5-{(R)-145-(3,5-difILﬁro-phenyl)-4-methy|-4H-[1,2,4]t
riazol-3- yloxykethyll-2H-tetrazole,

(S ({%;%%-{%(f@i%ﬁk %;2%%){1:‘%?20 _g%;%%]gﬁ%%i%?bﬁ%%i‘gm)fy)}l)nicotinonitrile,

R23543CRdPophiemphenyiii-dsinzelHple By pipsisainyi- bt Bartazol
cassoRRyEidine,

B e et
cZxi{3attilieyophenyl)-5-[1-methyl-2-phenylvinyl]-2H-tetrazole, and
nyl):Atbtelazolpavligt i9)1imidarzal4.pr

e e o ot APy

yidmiwifne. Salts for use in pharmaceutical compositions wilt be

oPharmaBsspticaly-sogrpiaipe saltsnbsiooherspisnemy a1 SeiA nidbel-3-

ro ucéi‘g@ %%%hte comé)ounds of founula I. A suitable pharmaceutically
YRe it €5 I¥ e ompounds of the invention is, for example, an

SaGd-@)dition sS4l foo-pkampietateinengdnit] tlorgantcraeiey A Zd dididtiriazol-3-
3%5\}%@&%3 pharmaceutically acceptable salt of the compounds of the
invéntion is an alkali metal salt, an alkaline earth meta| salt or a salt iéh

4ol drgkhié Sl Rt ATl CHIp SRP PR P At et 1B US of
yyeRanRg these salts may be found in, for example, Remington's

B i : tion, k A . R0 .
S e P g R A I oot

ybarmediocentres

2-(3-chlorophenyl)-5-[1-methyl-2-phenylvinyl]-2H-tetrazole, and

2-({1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethyl } thio)-imidazo[4,5-b]pyridine;

Embodiments of the invention include salt forms of compounds of formula 1. Salts for use
in pharmaceutical compositions will be pharmaceutically acceptable salts, but other salts
may be useful in the production of the compounds of formula L

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

Other pharmaceutically acceptable salts and methods of preparing these salts may be found
in, for example, Remington’s Pharmaceutical Sciences (1 8™ Edition, Mack Publishing Co.)
1990.

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

optical, diastereoisomeric and geometric isomers.
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(E- and Z- isomers), and it is to be understood that the inventign_
encompasses all such optical, diastereoisomeric and geometric isomers.
23 The invention also relates to any and all tautomeric forms of the
compounds of formula I. The invention also relates to any and all solvate
and hydrate forms of compounds of formula 1. 3Pharmaceutical _
composition According to one aspect of the present invention there is

mivisediop Iagmmggwny@ammam CAMEYISID sf%ﬁe%q;{sow% eha 1.

erapeuticall ctive amount of the compound of formula’l, or salts,
solvate e%n%(rms%)%/%l gl ﬁ?saﬂ?'ear%%iaqﬁ%%@ﬁ&%‘ﬁéﬁ%%%ﬁ%ﬁ@é??ﬁ%ﬂds of

&Hmimbeutlcally acceptable di Went, excipients and/or inert carrier. The
composition may be in a foun suitable for oral administration, for example
as a tablet, pill, syrup, powder, granule or capsule, for parenteral injection
Fh&ﬁfﬁlﬁ‘i@“ﬁfﬁﬁ\?@%“&j’ocutaneous intramuscular, intravascular or
infusion) as a sterile solution, suspension or 15emulsion, for topical

T AR SRR R Gerer ot  Bposeie

8m|n|§1§a 0N e.
PREYP Dt Stepared sihars ontieniigradiemannisrrustotcaly effannre amount of the

sanyeRPaBtRXCIRIENS RAMAREULCA! 9ERaR r‘%% fgl!}%%nts and/ﬁ_lxlorﬁevrvtith one

carriers. 20Suitable dally doses of the compou ormu al
VR AR ReB IRk i et arélaﬁﬁwﬁl{afém OATiEr250
mg/kg body-weight at peroral administration and about 0.001 to 250

0 e t parenteral strat jon The |cal daily dose of
the g fi eg#}}gre% ién %[S l\l}aar|§§I{}v|S e%r(ljb Igew?dgr 13}193%\,“1“@ ST BRe as a tablet,
Ridlsi sV Fapeoides mhnals mws@hrﬁ@mmam isperity(oicthéifiinesaleing,

5{1%@{@&')631@ 220 MR QI AJMHRIIRHRR oNBAGEN IS IILANIS ﬁfg&fn tg{%f) en dxon or
d the p rticular compound being used, and may be detérmine
% uls b%)yg?&%?ﬁwa administration e.g. as an ointment, patch or cream or for rectal

administration e.g, as a suppository.
In general the above compositions may be prepared in a conventional manner using one or

more conventional excipients, pharmaceutical acceptable diluents and/or inert carriers.

Suitable daily doses of the compounds of formula I in the treatment of a mammal,
including man are approximately 0.01 to 250 mg/kg bodyweight at peroral administration
and about 0.001 to 250 mg/kg bodyweight at parenteral administration.

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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Medical use 30It 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 rnetabotropic
glutamate receptor (mGIuR) subtypes. Accordingly, the compounds of the
present invention are expected to be usefyl in the treatment of conditions
associated with excitatory activation of meluR5 and for inhibiting neuronal
demAUH CRYUSEAIRY. §XCIRIRR uAs% BGHVATIoN @ ftér;%g' HRR LR850 o§i0€':'£¥edc§ of
mgﬁ{% used to produce an inhibitory effect of G(iuRS IN mammdils,

i %W%\% RRMIEREE P | receptor including mGIURS are highly
FhpreSterl Grohe Immmﬁ%dlmﬂghﬁmiv&kéﬁgmﬁﬁﬁﬂem iR Qlt@@éntrall |

' S, I1.Js expected that the compoupds of the invention are we
B o R TGl 2 S e and
EpFOITE AR F She droanteitias yehi st HisotersagasttoifiteStins disdigteds,

anerabkOnic R d RSN HISAEIRISgica TR PURAIARI BlRLES 10
corpg.o%mgs f formula | as defined hereinbefore, for use in |ot€F|erapy. The
ion %?gfg%?fgeé%ﬁ@o‘iﬂﬁ%@‘bﬁgﬁﬂﬁfapﬁﬁs%’ﬁﬁ%& hereinbefore, for

a\slénltlon I
use in treatment of mMGIuR5-mediated disorders. 15The invention relates

ined hereinhefore, for use in treatment of

e T T St i B
BeiiNson's disease, amylotropic lateral sclerosis, Huntington's Chorea,
migraine, epilepsy, schizophrenia, depression, anxiety, acute anxiety,

hthalmological disorders sych as rctingpathies, diabetic retinopathies,
RO chy o Bpt i ISERALR SR ARG e, or wse in
sprimthedl msyiuRducediatelidopadhies, post-herpetic neuralgia and
trigeminal neuralgia, tolerance, dependency, Fragile X, autism, mental
1E%ta,rdation, schizophrenia and Down's Syndrome. The invention relates to

HARGIHAR BasHR AR adTinE i asihpefsiucbhesinhs eadormedn
tpaimreiaied eheigainescniammator-RalN ANBYaRaItiE AR HSOPIRS son’s
%gé:%%gg 29 Oqir%bgt{gtgreflragathie arthritis,ag:d rheumatoid diseases, low

ac baln},f post-Gperative p%sam%ﬁ%{ﬁ A3 RigsRH SHEBSkditions
Seltrsairgnam gieras v ol cox sitia e Welinximgnshthtinm oygeaidiectdd sgauh as
i valionRRtes iR comRoUNs Al IO Aelined herenelon,
for use in treatment of stroke, head trauma, anoxic ar1pc?lsg:chemlc'|njurles,
HypoGyeEmeA e RRIaRrrsseararailicases hranspinasy Thaptésenninal
rinveltiandelates, digeiecths, Usepbxcompaund obfarmdab As0ei08denia and
Down’s Syndrome.

The invention relates to compounds of formula I as defined hereinbefore, for use in
treatment of pain related to migraine, inflammatory pain, neuropathic pain disorders such
as diabetic neuropathies, arthritis and rheumatoid diseases, low back pain, post-operative
pein 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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hereinbefore, in the manufacture of a medicament for the treatment of
MGIuR Group | receptor-mediated disorders and any disorder listed
above. 25 One embodiment of the invention relates to the use of a
compound according to formula | in the treatment of gastrointestinal
disorders. Another embodiment of the inyg}ntion relates to the use of a
compound according to formula I, for the ' manufacture of a medicament for

(bedubibiisnal UARRIENRNEL R esePRaealeRinglSt [elxalians [OFG. .

treatment of GERD, for the prevention of re ux,afgg%o%a?rcﬁgﬁ

AgardieatiBmtrd ganerintseiathaiserdesatment of laryngitis, treatment of
m;mgtnﬁ_semcam@f%@m% ﬁﬂﬁ;&ﬁ%’f%&@%@i%@ﬂ_@@ r&!&f%pcmlg @lafc;r@%g%&t

the invention is the use of a compound according to formula | for the
O o e P b el AP DAUER Gb % i e
§acpheErdsthalclo cﬁmmﬁ SucheasftmetionEGBYIPepsitd R el of reflux,
apother ashes! QLIRS YENIRNIR RS L3802 CmPY Bglgﬁg%’] G ment of

formuyla | for the manufacture of a medicament for the treat r

OPRE ST SR RAHIE BAWSPRAER FBUAISfkiveN as constipation
PreédominaptiRs fid amalaqwg%ﬁnfﬂmﬁﬂaﬂ B@@@aﬁf @F]wgfmn@qwﬁ};muﬁa I for the
nant IBS. urther aspect of.the invention js the use
SRS aILITS I e S e B
HierTisimabiar faectierthdasmensip @B ntehaobise sitycarnet dleasityntiaiatedhe use

condisiapsuRs el Asdisating.eating mm%%@&xrmai&%@ieiﬁé&%%%%

~ food intake and the resulti,n%obesit?z and complications associate

RETBRH RS AR I e p PovH OB S} Fedaiernsipation
mSluRBamdBigtdthdisardersandanp L0ciserdenlis teshabovee A paliRMinant
syffering from, or at risk of, said condition, which comprises administering

to the patient an effective amount of a compound of formula I, as

heletheretenes tiefifiednventienis seeresguif e dormpientheeqdingdofoprele hfiuehe

treatientob e pAstpUREAisor g RAMLReESRSAI ALY BHE FERENTING, related
on H1e host trezlted the, route, of ﬁ%gmlnlstratlon and the severity of the

(hTSLoRRy e breatngratiog RemdsrRe ubErspkhestitonsaisks and

thheeagiih@nbltitgatmientt plicktidesjssevlenrtiahepswpaphylaxis, unless there

IR fReAIG iﬂg&cﬁtj)%cﬁag% Trlﬁgﬂ(]:é)d‘n é[)ﬁrrgam-nrigreit tc?fr rnrqlé}luRS-mediated disorders and any
disorder listed above, in a patient suffering from, or at risk of, said condition, which
comprises administering to the patient an effective amount of a compound of formula L 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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30"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. 26 The term "di grder" unless stated otherwise,
means any condition and disease associated with metabotropic glutamate
receptor activity. s Non- Medical use In addition to their use in therapeutic
medicine, the compounds of formula I, salts, solvates or solvated salts
The fetr, ‘sfecxisy st sSipharbaarich giearicans Iandid teved siiiprsqrasngiated
standaidisatien gltanviteoraag:in ;y(jgoi{gst systems for the evaluation of the
effects of ioinhibitors of mMGIuR related activity in laboratory animals such
as cats, dogs, rabbits, monkeys, rats and mice, as part of the search for
Newv Medapéutics agents. Methods of Preparation Another aspect of the
present invention provides processes for preparing compounds of
15formula I, or salts, solvates or solvated salts thereof Processes for the
IR LARAR B S CENSRISS I sicHe JBR CRIVERHISI afdosesltibealts, solvates
drerﬁuatemwusgmu@fmef@uewgagmmaaﬂmnc%gu@hmqﬁsﬁeadmo@rﬁm and
e A St e

o and subseqlently femoved Trom, the vanous reactants af
lmm@mété@hwmﬁ@mﬁh‘a’[ Wwilttreatendiyi mabiersto osl doys ot 20skilled

A HEAIEAT ARG SRR IBHE QNVENHANAPIRCRILIESSIOFd4ping such

protecting groups as well as examples of suitable protecting groups are
described, for example, in "Protective Groups in Organic Synthesis", T.W.
BettandsBi@AvpAMitisn Wiley-Interscience, New York, (1999). It is also to be
understood that a transformation of a group or substituent into another
Aroteras s stithe prdsynd erencahmpanigeigtioresan fre pepdtictac 2bonndnyf
Rt A Ui St S s SO
in'which the possible type of transtormation is fimited Reren Q[
qmmpéslblltt}e of ot ifurdtionatifescchraddetisynthe molecule at that stage

Rﬁgblgh%%?g{gg&%o%ﬁl%%g&nrt t%mg}%x%i roggsestrsainSf?ngatlo r%lélgcrll that where
nt incompatibilities, a ways {0 Circumvent them by by carrying
cappropriateuiralrisiontrationganps syithetiddsté ps m@s&hmmdmmmlﬂrom,

tgg Jﬁ%&%&é@%ﬁ'&?%%&%ﬁﬁ@d‘?&% %il(ly %gaﬁgetp %&rwﬂi Blga cﬁ? chp:rs%ood by one

xam les of
skilled in the art of organic synthesis. Conventional procedures for using such protecting

groups as well as examples of suitable protecting groups are described, for example, in
“Protective Groups in Organic Synthesis”, T.W. Green, P.G.M. Wuts, Wiley-Interscience,
New York, (1999). 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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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 27 transformations are exemplified. References
and descriptions on other suitable transformations are given in
"Comprehensive Organic Transformatior%%- A Guide to Functional Group
Preparations" R. C. Larock, VI-IC Publishers, Inc. (1989). References and
descriptions of other suitable reactions are described in textbooks of
Gratesranistsk dop efetnBidershdveamcedt Oripdnic Ghethistyitablarch,

j 2 ’ [ thesis", Smith,. McG dill,
if%é’%@%%?ﬁ%%&%ﬁ& e i B SR st o
iNeRGHe R EamRpastiaiitRaridl Feverscdtph Rvblshromblodi&Bhy Baferences
Galum atat] : isati istillag % liquiddiguid.or
B A N P L A

TPesi. forReBRknitishesed rsanie Al wityioMeschrdthsdn ¥orfata iill
exeenion hesg:Aelingshdifferagilyn THR &eIW HEACMISINPEL i §G§rf§r purification
ied,

‘ambient temperature” shall mean, unless otherwise speci

et anddin msosnetonudpHar @rmpleftieighiandressrsehibese
othenxisgrspatesh witelarancaBan SRRe¥stslyent Hﬁ&ﬂ%ﬁoﬁ?%@?f@l%ﬁﬁquid

at or above the boiling point of named solvent. Methods of Preparation o
BTG UANY SEESHAtR 1P he ke FrAfiNG ey prrieek batkaagivekilivd dntharst.

Usefgdflarontharsmepasation O5Aermedisigsand ok compatds fleq
g) gula l. ? her starting materials used in the preparation of compounds

Aol S o ARGy B0 MBI (A PEB RS Sellan, unless
ntisthoids destfttded imiteaites atitsae3 56 anappungls of formula v are

epared, throug ndensatjon between aldehydes of formula ii, for
SRR SR By SR et A RIGRSAOR ik Rl oHds olvent

example Cnam
iilisyeteapdrdnhensuioodhye rating, poim soitabla selvant, 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 30 reaction of
Mesthgds afiBecparaiipnaltl Clopdesinffarfieleninl)] Med. Cheni.1980, 23,
631- 634; Monatshefte flier Chernie 2001, 403-406; J.IVled.Chem, 2000,
43, 953 - 970; J. Med Chem. 1978, 21, 1254-60] 28

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

prepared via methods described in the literature,

Compounds of formula v are prepared through condensation between aldehydes of formula
ii, for example cinnamaldehyde or glyoxalic acid, with arylsulphonylhydrazines iii, such as
4-toluensulfonylhydrazine, in a suitable solvent, for example methanol, ethanol, DMF or
dialkylethers, at a temperature between 0 to 100 °C, alternatively without solvent under
microwave irradiation. Similarly, arylhydrazones of formula vi may be formed from the
reaction of arylhydrazine iv, with aldehydes of formula ii. [J. Med. Chem.1980, 23, 631-
634; Monatshefte fuer Chemie 2001, 403-406; ] Med.Chem. 2000, 43, 953 - 970; J. Med
Chem. 1978, 21, 1254-60]
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iv VI Scheme 1 Diazonium salts of formula viii arc available from a suitably
substituted aryl or heteroaryl 5amine of formula vii using well known
methods, via diazotization using a nitrite source such as sodium nitrite or
isoamyl nitrite in the presence of a suitable acid source such as
hydrochloric acid or tetrafluoroboric acidjg a solvent such as water at a
temperature between -10 to 0 C. In the case where a less soluble counter
ion X" is employed, such as tetrafluoroborate, the diazonium salt thus
formed may be cqjlggtegl_@bg precipitation and igused in subsequent
reactions under non-gfjuéous conditigns. Rolublegdiazonium salts foimed
using other acid sources-may be preciﬁ[l/éteﬂ bybthe addition of a suitable
reaget such as tetraffiuoroboric acid ortsodium tetrafluorohasatedAngew.
Chem.Tﬁt. Ed. Engl. 2004, 43, 897-900], 15Tetrazoles of formuta ix
whereintG is an electro drawing group, such_as an oIefir{: J:;(bgmglor
aryl group, may wp(\ep@by 1,3-dipolar cyition of a diazonium
salt onto an aryl sulféhyl hydrazone &l e\ byehmination of the
arylsulfinic acid togenerate the tetrazolg ring, in protic solvents such as
water and alcohol or Hixtures thereof, in basj¢ aprotic solvents such as
pyridine, or mixtures of these solvents with protic solvents used to

20generate the diazonium salt. [J.Mekeehém. 2000, 43, 953 -970] (RI)
(R1) P VII

Diazonium salts of formula viii are available from a suitably substituted aryl or heteroaryl
amine of formula vii using well known methods, via diazotization using a nitrite source
such as sodium nitrite or isoamyl nitrite in the presence of a suitable acid source such as
hydrochloric acid or tetrafluoroboric acid in a solvent such as water at a temperature
between —10 to 0 °C. In the case where a less soluble counter ion X' is employed, such as
tetrafluoroborate, the diazonium salt thus formed may be collected by precipitation and
used in subsequent reactions under non-aqueous conditions. Soluble diazonium salts
formed using other acid sources may be precipitated by the addition of a suitable reagent
such as tetrafluoroboric acid or sodium tetrafluoroborate [Angew. Chem. Int. Ed. Engl.

2004, 43, 897-900].

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

generate the diazonium salt. [J.Med.Chem. 2000, 43, 953 - 970]

R
R R, m@ NG
@ ” @ X N :\Nr
NH, N N=
N

e}
N\\\ H ][/
o NN
vii viii o8, ix
Ar
%

Scheme 2
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Ar Scheme 2 29 Tetrazoles of formula ix may also be prepared from the
reaction of an arylhydrazone of formula vi with an aryl azide of formula xi,
in a suitable solvent such as ethanol or 5pyridine [J Med Chem. 1978, 21,
1254-60] Aryl azides of formula xi may be formed using sodium azide with
an aryl diazoniiun salt of formula x, whichmay in turn be prepared as
described above from an aryl amine, for'example aniline or 2,4,6-
tribrornoaniline. The aryl azide may be considered as a nitrogen transfer
reagent since cycloaddition onto the hydrazone is followed by elimination
to regenerate the aryl amine 10precursor to diazonitun salt x.
Ar-N--=-NNaN3 vi Scheme 3 Typically, O is a group which may be
EoHproVE P B E BURYY WURS Kiepap m)tberﬁ%ﬂéftvw@aﬁn%ﬁwééaé?m of
formulay wauehnas. 20 el ek xYHG aeidis asiskaesiativeiihanis
an aryl olefinic compound of formula xii, derived for example from

BRI MHERRRe 8 Ba3b 1R e ik gade lism U i Bt be formed
HRvideiamaldebyde oh faymula i direyr i ARNExDOhRIP GRSSIHISIRY 1R
reagent such as ozane or via the diot using a dihydroxylation reagent such

RS RSEFHi T eearbR P RO ALY By A8 38EEE AT BRI PR HA feagent
shshrsigad (I'Ydagstataavhe e sibrtiuted einnarsaldenyae isagent since

employed the reaction to produce compounds, of formula xii, such as .
el AVIeh PR A A R PR LI WRAOIE A Tty amine
preparke wleavagamisinecolefin. [J.Med.Chein. 2000, 43, 953 - 970; Adv.
Synth, Catal, 2802, 344, 421-433; "Oxidations in Orgrani emistry'GM.

o N
Hudhucy,ﬁ__%%!l\/lmr\gg:aph 186»1#]&990)]-25——“’“—" N :\f
RO% -H N
X xi . H ix
Vi
Scheme 3

Typically, G is a group which may be employed as a precursor to the XL-X2-QR?), moiety
in compounds of formula I, such as an olefin or carboxylic acid or acid derivative. When
G is an ary! olefinic compound of formula xii, derived for example from cinnamaldehyde
where R® is H, the olefin group can be cleaved to provide an aldehyde of formula xiii
directly in a one-pot process using a reagent such as ozone or via the diol using a
dihydroxylation reagent such as osmium tetroxide followed by subsequent cleavage using
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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Aldehydes of formula xiii wherein R3 is H may be reduced to primary
alcohols of formula xv wherein R3 and R4 are H, using well known
reducing agents such as sodium or lithium borohydride, in a solvent such
as methanol, TI-IF or DMF at temperatures between 0 - 80 'C. Secondary
alcohols wherein R4 is not H may also bﬁ)formed from aldehydes of 30
formula xiii via addition reactions of an organometallic reagent, for
example Grignard reagents R4MgX, in a solvent such as THF at
femperitvies hitiveermc i Cofr80rSnans talictyisisenty fHepETRRY Heghath
e ANRR0M femperaluie. Piowiaihyeianes atloumuandiswhesain ©7 iad
ot H, may be emp?oyed to form secondary or tertiary alcohols of 5formula

axvtpjordUtibrorkloRTen. Bf Grivest goeTD BT EA R HmR P 2 Shitgnyle
xﬁ)lf, (91‘1@9&5@1%“’1%‘8?&%‘&5%@5&9&%%@%@ Hrrﬂ@&!ﬁ@a@’ &'&@ﬂﬁﬁf%ﬁﬁoho{s of

compounds of formula xiv, by reduction of acid or ester derivative usin ¢
forseitleing igedus dor e a8 ditinaf o RSBRRITIEAHI G IeRseY J?&P@@h?@ﬁ?&ﬁga%
ol LHP \vil-at IeRIRGRRINSS iN the /iange.0f Ko 1RRC.Jipianes of formukaxiv,

xiii are obtainepl by treatment of carboxylic acid esters with the, o .
bapishepsitatel eaih o StREIBPIHINC 18 AIESIRAATEI R SRS tS {ﬁ%m@ Yorohydride

LAccerdingdantandard pieteceipni: Ve shanted 978e 2dngk 2546030 °C.
J.Med.Chem. 1993, 36, 2676-2688; Can. J. Ch m.j.9951 73 885-%?

Ketgenahiara e aHtisimebiaing Buiesimsntieh e roaide s gt
aﬁ%‘%@»mﬁeﬁr@g d8M6paN & EuXBartti%na8 defined RiNnhadeokdareto standard
obtained by kinetic resolution of racemic orﬁ.c 'emi$9%95‘§g r 688; Can. J.

PEIESRbIS UsM@deﬁE%é%@ta%z&%cﬁéMMS or éxample polymer

hernddgoanmicgsAgtaictica Lipase (Novozyme 435(r)), or other esterases,
for example Candidct rugosa or Pseudomonas fluorescens, in organic
solvents such as toluene, tert-butyl methyl ether, tert-butanol or, DCM at
temperatures from O to p cetylating(Pé)a SL“)h ag vinyl

acetate, other itu, : ates;-pentafluo vl acetate or
nitro- or 25halophenyia

the enriched (S)-alcoh’é"lf 31 The (R)-acetate may be Kydrolyzed to the
corresponding alcoholfy e.g. lithium hydrdXide in mixturgs of and water or
by any other methods as described hetrein below, to yieloﬁthe opposite
enantiomeric?gymenriched or pare alcohol. (Rzée)nantiomer R R

N « N
TR — oy o
=N

N= \NﬁN

Xiv XV

Scheme 4

Enantiomerically pure or enriched products, as depicted in scheme 4a (R 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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5Scheme 4a Alcohols of formula xv may be converted by standard
methods to compounds of formula xvi wherein LG is a leaving group.
Compounds of formula xvi wherein LG is a halide are formed by the use of
reagents such as triphenylphosphine in combination with a halide source
such as iodine, N-bromosuccinimide or N-chlorosuccinimide, or
alternatively by 13treatment with tribramophosphine or thionyl chloride.

h I of formula,xv 0 be transform
D R e e R i
2 BHKSERReE Eﬂﬁ@w Vietré er&ymmﬁw@mt}@ﬂa asi ﬁq'ﬁelmebem@ w(aw, to yield
tROfppoipieonhilishasaty abisirdhe gayespapding sulfonates. Chlorides or

sulfonates can be converted to the corresponding bromides or iodides by

ent with biwmide salts, 60 ple LiBy oo@%(fe saRS)ns as Lilgyo H
)&R‘Rﬁ/kxwvﬁeheme'@ph'@ﬁerme jates of f0 XW )\ ,
be f}:ngd“ usiflg compounds orrﬂulg %vi Bher8in LG repre en‘@_;?\1 “ R

leaving group, by displacement of said leaving group using a prln?r

g%nanttomer
amine, NT-12R3 or source of ammonia whep R3 is H, or may be formed

using the corresponding carbonyl compounds of formula xiii via reductive
amination using an amine, NH2R3, in the presence of a suitah i N OH
reducing agent such as NaBH3CN or NaB1{1(0Ac)3 in a suita I\)/(eNI\\ )\

;

such as THF, methanol or 1,2-dichloroethane. R3 (R1) SP4 L ;} N/4 R

(R)-enantiomer
Scheme 4a

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

example LiBr, or iodide salts, such as Lil.
3

R R®
(R ' R* R, q R
e — e
\NzN \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, NHoR? or source of ammonia when R® is 1, or may be formed using the

corresponding carbonyl compounds of formula xiii via reductive amination using an
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Scheme 6 Compounds of formula xxiii containing the
dihydrof1,2,4]triazole-3-thione ring may be prepared by initial N-acylation
of a 4-alkylthiosemicarbazide of formula xix, using any suitable acylating
agent of formula xviii in a suitable solvent, for example pyridine DMF, io
DCM, TI-IF, or acetonitrile at a temperatye from -20 to 100 C. A
pre-foimi.,d acylating agent such as an acid halide may be employed, or
an acid may be activated in situ by the treatment with standard activating

Y8 5o MK cin S preenes of pieblp ridiviediiting peseh sute NeBEB RO

ABAERYE S SURMLAS KR L PMARrFoEmalon et BaRelicthane.
intermediate xxji is foIIoweiﬁLalkallne ring closure either spontaneously

under the IscShit of §he tion, or by heating at 50 to 150 C in
pyridine or in aqu QU Sf()|V nts the presence of a base, such as NaOH,
NanCO3 or Na2CO3, witfor without co- solvehts. such as di e,Et014
or DM1P. The acyclic’ffitermediate of foimula xx{i €aj. g med by
treatment of an acyl hydrazide of formula xx with & swtébrlé |soﬂ§uocyanate
of formula xxi w)a table solgent fore ple 2-propanol, DCM, TI-IF or
20the like at temp ra angé of-20 to 120 C. 33 0 H2N% NR2
XX R2-NCS

xiii

Scheme 6

Compounds of formula xxiii containing the dihydro[1,2,4]triazole-3-thione ring may be
prepared by initial N-acylation of a 4-alkylthiosemicarbazide of formula xix, using any
suitable acylating agent of formula xviii in a suitable solvent, for example pyridine DMF,
DCM, THF, or acetonitrile at a témperaturc from —20 to 100 °C. A pre-formed acylating
agent such as an acid halide may be employed, or an acid may be activated in sifu by the
treatment with standard activating reagents such as DCC, DIC, EDCI or HBTU, with or
without the presence of co-reagents such as HOBt or DMAP. Formation of the acyclic
intermediate xxii is followed by alkaline ring closure either spontaneously under the
conditions of the acylation, or by heating at 50 to 150 °C in pyridine or in aqueous solvents
in the presence of a base, such as NaOH, NaHCO; or Na,COs, with or without co-solvents
such as dioxane, THF, MeOH, EtOH or DMF. The acyclic intermediate of formula xxii
can also be formed by treatment of an acyl hydrazide of formula xx with a suitable
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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XXi  Scheme 7 Compounds of formula xxiii may be converted to
compounds of formula xxv by initial alkylation of the sulphur atom to form
intermediates of formula xxiv using primary alkyl halides such as Mel and
Etl (alkyl is Me and Et respectively) in MeOH, EtOH, THF, acetone or the
like at -30 to 100 'C, followed by oxidatiopn, of intermediates xxiv using for
example KMnO4in mixtures of water and acetic acid, or MCPBA in DCM,
at -20 to 120 laC, or by uging any other suitable oxidant.
R2\R2122\RzR2\R2 N< -Ji<N,NH2811N \'\ NalkyINalkyl.,,N / SN /. \\ HO O
XXIVXXV Schemff ISB-a\erno[l,24]triazole compounds of formula xxix,

wherein the& nd re
xviii 2 2
Rg\ R2 R\ R
R J— e
N
SJ\N/NH S N
H
H
o] 2
H,N )1\ R™NCS i XXt
N 2 XXi
R
H
XX
Scheme 7

Compounds of formula xxiii may be converted to compounds of formula xxv by initial
alkylation of the sulphur atom to form intermediates of formula xxiv using primary alkyl
halides such as Mel and EtI (alkyl is Me and Et respectively) in MeOH, EtOH, THF,

acetone or the like at —30 to 100 °C, followed by oxidation of intermediates xxiv using for

example KMnOy in mixtures of water and acetic acid, or MCPBA in DCM, at 20 to 120

°C, or by using any other suitable oxidant.

S R R
i \ tkyl A \ ! ! \
s N/N S \N/N ,/S\ N/
)
H 0 o
xXiil Xxiv XXV
Scheme 8

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

suitable solvent such as pyridine or DMF. Due to the possibility for cyclization of both
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equivalent to R2 and R3 in compounds of formula | wherein Q is a

monocyclic triazole ring or may together form a ring leading to compounds

of formula | wherein the Q group is a bicyclic system containing a fused

triazolo ring, may be obtained by treating isothioureas of fonnula xxvi with
either an acyl hydrazide of formula xxvii 9y in a stepwise manner by
20treatment with hydrazine followed by an acylating agent of formula xviii.

The intermediates of formula xxviii may form a triazole ring by heating at

SR 200105 iin cosyitaitis sbfventiuctvidisthisridingar Buiks Deg tehtheymmetrical
Bﬂ%ﬁf@élété(rgq{sgé( ?J)I %@g%‘a%&% O %OM&I Ilﬁagtr%ﬁolc%u%ongﬁg%ﬂgﬁpfroups are not
formula xxviii, this reaction works best when sy etrical thioureas are

idsadiee) aVdienansirumetosabtinareatirat nsay, dozisombemtinetie grovpsddre

pRtddeRicalnVhgRdngymmetrical thioureas are used, the isomers may
be separated by chromatcigiraphic purification. NI-12N H20 Sxviir LO
f

Scheme 9 The reactign of isothioureas of formula xxvi, in which the
S-alkyl (for example S-Mie or'-Et) moigty acts as a leaving grariy UpoR®
treatmeft with hydrazine—gxrfva”eyl hydraziﬁfmnu hile, may be cairied out
in soIvthﬁ%ﬁch as pyridine, methahe ,eﬂgag 12- topropanot, N(.)Nthe
like at tenfpgratures between -20 to 180 CNin the two-step protess, the
acylationanay be carriedout-in-suitable safdht such as TI-IF, pyridife or

2

{Miff at -20 to 100 €A% de c%i](be%d above, the leaving group LO in
u
L

acylating agent xviii may inc Gehloro or any other suitable leaving

group such as that generatediby in situ treatment of the corresponding
acid with standard activating reage@téxetﬁgwioureas of formula xxvi may
be 150btained by S-alkylation of the corresponding thioureas with an alkyl

hanigeictsmeddrnpionres of Bimnlasuitablesolvim Sebty bécacetanels BHOH; or S-
EhimolMear 021U AL [RIPREUNIES eGSR H AR Svi nydrazide

20Carbon-substituted triazoles of formula XXXiii may be prepared in a
BsiRsPhierAsr pycarried out in solvents such as pyridine, methanol, ethanol, 2-

propanol, THF or the like at temperatures between ~20 to 180 °C. In the two-step process,
the acylation may be carried out in suitable solvent such as THF, pyridine or DMF at -20 to
100 °C. As described above, the leaving group LG in acylating agent xviii may include
chloro or any other suitable leaving group such as that generated by in situ treatment of the
corresponding acid with standard activating reagents. Isothioureas of formula xxvi may be
obtained by S-alkylation of the corresponding thioureas with an alky! halide, for example
Mel or Et], in a suitable solvent such as acetone, EtOH, THF, DCM or the like at
temperatures between —100 to 100 °C,

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

spontaneously or by heating. Fused [1,2,4]triazoles wherein the R and R¥ groups together
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employing an amide of formula xxx. The amide group may be activated
using a reagent such as POC13 or Me30B174 to generate compounds of
formula xxxi such as chloroimidates (LG=CI) or methoxyhnidates
(LG=Olvle). Similar to isothioureas of fommla xxvi above, compounds of
formula nxi may react with an acyl hydrazide or hydrazine followed by an
25acylating agent to generate intermediate xxxii, which may be closed to
the triazole spontaneously or by heating. Fused H,2,4]triazoles wherein

£8he lesangl dh2ost @r eupsiagetheridbifoyranep b yimenshiereld eirvdjnienyabeinstead

gbtaine a suitabl C|IC lac inste 60 lact

oL e A B LA B 16 B TR ot Eling tactame

Hagtams RysHeaa e it Mﬁsﬁﬁﬁmfm difPegBisplfacecd Int;24, 1992, pp. 147-
Pro Int; 4 58 or Tetrahedron Lett. 42,

%%(% Bp%‘l%o % 3252%8 rh%p 1%7éor7{1]8 of formula xxiii may be

converted, to compounds of formula xxxiv w%r@guctlon of the thione

moiety u mg’;a suitable redgcin agent Rich & Raney Nickel, r;’::,wtablta\
solvemSUgh as ethranvl atatettiperattre betwdeyH50-te-20G,€, ev

typically cdtried out at 65C. Cgmpounds of for XXXV are ava'

from compounds of formula xxxiv by treatment with an aldehyde, for
example fesmaldehyde, in acstiitable solvent¥th as water at a %l
temperature between room tempegaiiirg.top100 C, and are 15typically
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 ergﬂigym‘ﬁnt of, n02
Gemmadeditobiosy SnErHIGRAY I AHEH G YR SRR

ARV REERINIEAE RO G URI Y amﬁ@tﬁeh@hdaﬁgaagem belpsepares Nmkel ina
compounds of formula xxxv as described %gtgv\éee r{o alccl)&?l,%off rarrrg3 jcally
gRitable solvent such as ethanol at a temperature vp
carried out at 65 °C. Compounds of formula xxxv are available from compounds of
formula xxxiv by treatment with an aldehyde, for example formaldehyde, in a suitable
solvent such as water at a temperature between room temperature to 100 °C, and are
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.
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HON R3 X:00/  xxiii>o<xiv 36 Scheme 11 Examples of compounds of
formula | wherein Q is comprised of a monocyclic group include his
amines such as piperazine and homopiperazine, that are connected to X1
or X2 5 by one N atom in the ring Q. Bis amines such as
N-mono-substituted piperazines or piperazines which contain the R2
moiety may be commercially available o% ay be prepared using methods
known to one skilled in the art. Such compounds that are not available

commerciglly may be prepared frgenaieind acids via intermediates such

as dlket_oplperazmes, which may be reduced to amines such as

piperazines. In certain 10reactions known to one skilled in the art,
Epipigietioncohipenhis affimeah Qvdareiredaicetprttdind fraenaeiabic group
. C und may be used directly, for exam 13 isplacement ot 2
SR I s R S R R
bywhrerNheoprateiting gfoupiismsntsvedh theltreenaraiietitiss BipasEaes Of
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mines may be employed as nu leophiles in 15reactions with many types

pebetedtsiphieshsdehnayaliydtivaidbel Boibediiofies enapidsdaal are not

a\(/:am%?ef %ronrﬁ%tgr%iﬁﬁy%gﬂgy b?é]i%@ﬁ%ﬁ%ﬁﬂbf L.chloddesdaaeiAnatash as
diketopiperazines, which may be reduced to amines such as piperazines. In certain
reactions known to one skilled in the art, protection of the bis amine of Q is not required
and the free amino compound may be used directly, for example in the displacement of the
leaving group in compounds of formula xvi. In such cases, or in cases when the protecting
group is removed, the free amine may be used to introduce the R? substituent in
compounds of formula xxxviii, since such amines may be employed as nucleophiles in
reactions with many types of electrophiles, such as alkyl halides, acid chlorides or
anhydrides, chloroformates, carbamoyl chlorides, sulfony! chlorides, isocyanates,
isothiocyanates and the like. Compounds of formula xxxviii may also be obtained from
carbonyl compounds of formula xiii using reductive amination conditions as described

above for formation of compounds of formula xvii.

RB
(R .
Conisy e 3
N=N ") - R
, m N Q 2
xvi N ~ N (R,
RY T NN
m ,N\ .
N 0 sovi
N,’»N

xiil

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-



10

15

20

25

isothiocyanates and the like, Compounds of formula xxxviii may also be
obtained from carbonyl compounds of formula xiii using reductive ami
nation conditions as described above for formation of compounds of
formula xvii. R3 (R1) (RI) xvi R3 20xii Scheme 12 When Q in formula | is
a cyclic diaminc such as piperazine and R3 is aryl or heteroaryl, 25the
required nucleophilic reagents (W H or protecting group) may be

! I hal ith |
E?EF?@ in Sc erlr?g% lflﬁle aryl'g ﬁlﬂg% rl%{; %@%gngfﬁ?%ﬁﬁé =N,
%%%W%@%Héﬂ@@%@@}@%@é@émmuﬁmammamcsmlmartnjurse In the

Q%seﬂ\de QIRIEEIRA VIR X Rmar\ A S BT Nk L Lopiag! rira NO, or

8( % the reaction is facilitated and may occur under heating without
SRbiths S TRAE ?ﬁ%ﬁéﬁ&%ﬁ&&fﬁ?%@mr%oaaﬁww@e@@&%ﬁsplacemm
withdesavingtyropipsdunhies nandeacpaiel N2 B a@mmmﬁofaa@mem@yalyst /

BB RS RS, R e O R Wik

less reactlv alidées rﬁay & accomp 16h 0

Shsemrersatsl H@aﬁdgyéféﬁﬁa{igfé&br@@r Igtt. )2@1031 548 19erkade, J.G. J.
Org. Chem. 2003, 68, 8416; Urgaonkar, S.; Nagarajan,N.; Verkade, LG.
Org. Left. 2003, 5, 815). Scheme 12aio TheQ nn@«%?)bse constructed

from compounds of f0|n 1—1 containing a ar le moiety via any
compatible method, On \} method whe w QM g isa
R
Scheme 12a

The Q ring may be constructed from compounds of formula xvii containing a primary
amine moiety via any compatible method. One such method wherein the Q ring is a
monocyclic bis amine such as piperazine involves ring construction by displacement of
two leaving groups from a compéund such as that shown in formula xxxix [Bioorg. Med.
Chem. Lett. 2002, 12,791 - 794; Bioorg. Med. Chem. Lett. 2002, 12, 3195 - 3198;
Synthesis 1990, 10, 925-930; J. Org. Chem. 1990, 55, 1684-1687].

(R, Ry
\@ NHzm» @»’\ O‘R)p

N 80, No,

xvii 5 MXXX

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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monocyclic his amine such as piperazine involves ring construction by

displacement of two leaving groups from a compound such as that shown

in formula xxxix [Bioorg. Med. Chem. Lett. 2002, 12,791 - 794; Bioorg.

Med. Chem. Lett. 2002, 12, 3195 - 3198; 15Synthesis 1990, 10, 925-930;

3. Org. Chem. 1990, 55, 1684-1687]. § eme 13 20 Compounds of

formMa xvii containing a secondary amine are ideally suited for

construction of 3-arnino-[1,2,4]triazoles asymmetrically substituted on the

BapsnosubstitoeACandithe tﬂfﬁibﬂi}tharﬂéamiedﬁ B89 "B NinesuRffos ok XMiooxd
g%%&g;}h d to a Wld ar et f thioureas of formula xxxxi by

reaction with a swfag}g IS0 |ocyan 1R T %ﬁ?ﬁﬁ?@S%GgﬁPéi?éh‘%‘gea

Foldereddly eehetiol wiill thedikéydtaitenperatiiatetiwets 50080 t88zole as was

aggeggggtgggvg@(gr %%Q( G and ggaeetgzgéce%}! carrie ) ﬁ; S?a%%( Ihloure S C of

formula xxxxi may be converted to compoun F’Eﬂ}lp
omvddibribsaly wotioedea o Idt@wwohbo}ltmanhum withcandaey| thydrazine
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case since the required (R1 4 group 1ro S
W@&Mmﬁémhtmesamm rindotise amine is secondary, the triazole
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Scheme 14

Compounds of formula xxxxii (wherein X? as drawn in formula I is NR® ) may also be
prepared by displacement of the leaving group from compounds of formula xvi using a
suitable 3-amino[1,2,4]triazole of formula xxix, including those monocyclic triazoles
wherein R* groups become R? and R? and those fused triazoles wherein both R groups
together form a ring, with a strong base such as sodium hydride, in a solvent such as DMF

at temperatures between room temperature to 100 °C, and are typically performed between
60 — 80 °C.

3

1 R -N
R )m N (R )m N \>*R
N/ ~ LG @ NS
\ \
=N >‘R
N Hril '\{ N"N
xvi R R XRXOK
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



Compounds of formula xxxxii (wherein X2 as drawn in formula | is NR3)
may also be prepared by displacement of the leaving group from
compounds of formula xvi using a suitable 3-amino[1,2,4]triazole of
formula xxix, including those monocyclic triazoles u wherein Rx groups
become R3 and R2 and those fused triazgles wherein both R." groups
together form a ring, with a strong base such as sodium hydride, in a
solvent such as DMF at temperatures between room temperature to 100
Soanek ratypicaliRetfosmedhietoeen 6ibh BQaﬁet(JRiﬁl@R]gRBMH\IaN LN

N-N \NL-"NA ---15.2\Nr-tNR-r5 HN )( dx
tqu§ﬁﬁﬂ§?l9°%ﬁ’?ﬁ88ﬂ’d@‘8f’%%?ﬁﬁIg’y\igi)q? are X|| 7 rﬁ)Q%%H%F}‘Som

it (herein rawn in
té@iﬁ‘@ﬂé&@rkls S) may also be prepared by dlsplacement of the leaving group
in comp?unds of formul&Xvi using a 25SHI able nucI fs c s ghe
dlhydroll 2 az& | neswhreh r a
[1,2 4]tr|azo rmin the asgnce of a-b . h as poﬁassmm
39 carbonate or trlé\{hylamlne [ Nc;unable solvent Such as acetonltrlle or
DMF, at xvi il
Scheme 16

Compounds of formulae xxxxv and Xxxxvi (wherein X? as drawn in formula I is CR’RY)
may also be prepared by displacement of the leaving group in compounds of formula xvi
or addition to the carbonyl moiety in compounds-of formula xiii using a suitable carbon
nucleophile such as contained in a compound of formula xxxxiv, M-CR*R*-Q-(Ra)p
wherein M is a metal containing species such as Li or MgBr. Sucha carbanion may be
generated by deprotonation when Q is able to stabilize said carbanion, such as when Q is
an aromatic heterocycle such as triazole, using a stronger base, such as n-butyllithium or
tert-butyllithium, or from a insertion of a metal into a carbon-halogen bond such as occurs
when a Grignard reagent is created from a compound of formula xvi (LG=Br). Carbanions
may be generated and used in ethereal solvents such as THF and diethyl ether alone or as
mixtures with alkanes such as pentane or hexane, at temperatures ranging from —78 °C to
80 °C, and are typically initiated at —78 °C and gradually allowed to warm to room
temperature after addition of the compound of formula xvi. The reaction of a carbanion
with a benzylic mesylate or halide leaving group may be facilitated by addition of a copper
salt to generate an organocuprate, whereas a Grignard reagent favors 1,2-addition to a
carbonyl even when other options are possible. Similarly alcohols of formula xxxxix may
be prepared by the addition of a Grignard reagent of formula xxxxvii, available from
compounds of formula xvi (LG=Br), to a carbonyl compound of formula xxxxviii, which

for example is equivalent to compounds of formula xxxvi when Q is a triazole.
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temperatures between room temperature to 100 C, and are typically
performed at room temperature. 3 (R1),, 'Nr--N xvi 5Scheme 16
Compounds of formulae xxxxv and x_xxxvi (wherein X2 as drawn in
formula 1 is CR312.4) may also be prepared by displacement of the
leaving group in compounds of formula xvi 10or addition to the carbonyl
moiety in compounds of formula xiii usin%oa suitable carbon nucleophile
such as contained in a compound of formgla XXXXIV, M-C3R4-Q-(R2)p
whereind¥.is.a.metal coptaining species suc L i or Mg13r th @
carbanion %@‘ rated by deprotonatioRawp er'Q 18 affte-te’ stabilize
said carbanior; sugknas when-Qisai aromatic hetgeocycle such as
triazole, using a sfronger bas ((:Rb as n-butyllithium or 15
tert-butyllithium, or from a ifisgrtion 3f a metal into a car‘)on-halogen bond
such as occurs when a Grignarekseagent is created from § compound of
formularkyi (kG=13r). Carbanions may béRdeed &R S yeal
solvents suCH ak FHFant diethyt-ether alone\arag mistares Wit alkanes
such as pentane ogHexane, at temperatures ranging=ffom -78 C to 80 C,
and are typically igitiated at -78C and gradually allowed to warm to room
20temperature after addition of the compound of formula xvi. The reaction

of a cgwbanion with a 3e};g:zylic mesylate or&@ide leaving gréup may be
facilit ;}éddﬂ' WA copper salt to géné n gan CUhrte— =,
whereas a~Gtigng reagengjm,%-additio 03 '&a;o 2ven when
other options are)g,ossible. Sinitarly alcohols of formuta Xxxxix may be
prepared by th& addition of a Origiit&lfeagent of formeta xxxxvii, available
from 2500mpq_t_mds_of fonnula xvi @p‘ﬁéﬁ:@;ﬁp a carbonyl compound of
formula xxxxviii, which for example is equivalent to compounds of formula
xxxvi when Q is a triazole. Scheme 17 5 Compounds of formula | wherein

X1 is a C2-alk-enyl and X2 is a bond, may be prepared from Wittig
reagents generated by treatmgnt of compounds of formula xvi (LG--Br)

GREPA PS8 fisraaiad Xdsrriadetisa EritSemlaud Neitahen aaaplbeprenred
feMNeIatHre.DeiWeeR-PRLL AR LmRiIcALY A AR s fOHRMED BY; teatBe ith

of the resulting phosphonium bromide
phosphorus reagent such as PPh;, in a solvent such as toluene at a temperature between 50

to 100 °C, typically at 80 °C, followed by treatment of the resulting phosphonium bromide
salt with a carbonyl compound of formula xxxxviii, for example when Q is triazole a
compound of formula xxxvi, in the presence of a base such as DBU, in a solvent such as
DMF at a temperature between 50 to 100 °C, typically at 80 °C. similarly to the above
reactions of Grignard and aldehyde to produce xxxxvi and xxxxix, the partners may be
reversed, resulting in this case the same compound 1 due to the symmetry of the bond

forming reaction.

m R

@‘N/NYKBF R ool ( )m®N,NM(RZ)p
\ >
N=N N=N R

Xvi 1 (50)
Scheme 18

Olefinic compounds of formula I 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



salt with a carbonyl compound of formula xxxxviii, for example when Q is
triazole a to compound of formula xxxvi, in the presence of a base such as
DBU, in a solvent such as DNIF at a temperature between 50 to 100 C,
typically at 80 C. similarly to the above reactions of Grignard and aldehyde
to produce xxxxvi and xxxxix, the partne? may be reversed, resulting in
this case the same compound 1 due to the symmetry of the bond fotuting
reaction. Scheme 18 41 or ethanol. Alternatively, such olefinic
ebrHpoahds nmptbe e duded dinth eoaduitions ofay baitatilecdhgant aédiclomst a
' ialkylsil ili, to the olefig, follo b
i B e R R R e
Hlevss Biisibydd dreistiveserebdtarssvbufhmedoxidasiofuch getesratbates may also
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compounds of formula lii and liii may also be av y reduction of the
¥&*aiebhol moiety in compounds of formula xxxxvi and xxxxix using a

suitablexheducing ageﬁgt, f amgrle a trialkyl- or triaryl-silage in the
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Scheme 19

Analogous compounds of formula lii and liii may also be available by reduction of the
alcohol moiety in compounds of formula xxxxvi and xxxxix using a suitable reducing
agent, for example a trialkyl- or triaryl-silane in the presence of an acid such as
trifluoroacetic acid, either neat or in a suitable solvent such as dichloromethane or benzene

at a temperature between room temperature and 80 °C, preferably at 40 °C.
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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,COjs in
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3 R(R2)? (R2)p cp_r N lii 15Scheme 20 Compounds of formula liv
(wherein X2 is 0 as drawn in formula | and R3=Me or Et and R4=H) may
be prepared by bond formation through nucleophilic replacement of a
leaving 20group such as alk-S 02 from compounds of formula xxv wherein
Q is triazole, by an alcohol or alkoxide nygcleophile under basic conditions.
The base used may include strong hydridic bases for example, NaH or

such as Cs2CO3, at tem ra fro 0 to 80 olar
B B R S B R I et b s
er«?ﬁeheler@rh@m@%mpb@mbkm@mbmme preferred base is Cs2CO3in

42 order to,obtain enargiomerically pure products I|v directly, th@r
suitable Ié’%\ oups May include hanQ‘é \Pgro/gr Bromio.
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Scheme 21

Compounds of formula lviii wherein the tetrazole ring is reversed compared to all previous
compounds described and X' and X are both CR’R*, may be prepared by nucleophilic
reactions of a suitably substituted aryl tetrazole of formula lv with a suitable electrophilic
reagent of formula Ivi. When such an intermediate is available, it may be employed
directly in the reaction with the aryl tetrazole of formula lv, producing compounds of
formula lvii directly. [J.Med.Chem. 1967, 10, 400-402, Pharm.Chem.J. (English
Translation) 1993, 27, 204-209]. When such an intermediate is not available, other
electrophilic reagents wherein G is a group which may later be converted to the Q-(R2)p
moiety may be employed leading to intermediates of formula lvi. [J.Med.Chem. 1995, 38,
4786-4792; J. Med.Chem. 1992, 35, 1191-1200; J.Med.Chem. 1992; 35, 1200-1209] For
example, an aryl tetrazole of formula v may add in the 1,4~ or Michael sense to an olefinic
compound conjugated to an electron withdrawing G group for example, nitrile, aldehyde,
ester and the like, yielding a compound of formula 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 exafnples 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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I'\;---R N R- N-1, alk-O,SNI IR7 XXV Scheme 21 Compounds of formula
Iviii wherein the tetrazole ring is reversed compared to all previous
compounds described and XL and X2 are both CR3114, may be prepared
by nucleophilic reactions of a suitably substituted aryl tetrazole of formula
Iv with a suitable electrophilic ioreagent ggformula Ivi. When such an
intermediate is available, it may be employed directly in the reaction with
the aryl tetrazole of formula Iy, prducmg compounds of formLéIa |VII

direii, <Rz>,,
(0)

Transla ;
available, otheNeﬂectrophlllc reagents wherein G isa gree Whieh may
later be convegyted T@Qﬁé@%ﬁ'&ﬂ)p 15 moiety may be emplgyed leading to
intermediates of formula'jvi. P.Med.QhEF‘n. 1995, 38, 4786-4792;

S.Med.Chem. 1992, 35, 119%-1208;.J- Chem. 1992; 35, 1200-1209]
For example, an aryl tetrazole of Av may add in the 1,4- or Michael
sense to an olefinic compound conjugated to an electron withdrawing 0
Ivi
group for example, nitrile, aldehyde; ester and the like, yielding a
compound of formula Ivii, wherein some of the 12.3 and R4 20subs
tiWents may* BERIERERTD th ncw remen the olefin or the
reactivity of said electophilic ot&finic. Several non- iting examples of
electrophiles are listed in the scheg%belo contalnlng a trae leaving
group LG such as a mesylate or ha id&" ThSuch cases, G may also be a
-CH20PO0 group (or an equivalent thereof). Alternatively, an internal
leaving group X such as an epoxide or activated aziridine wherein the X

group is 25 retained in the compound of formula Ivii may be employed.
Thenbe uedatstins ez slaldgn he tho s tivdichaveohgetitde Seritteafbgroups are

1:95@&%9 Qﬁgheé%m)g l%mx&&@@g@%%%d %Cﬁﬁ)@qk%%eacﬁon to proceed. It is also
to be understood that products of formula I can also be converted to other products of
formula I when suitable functional groups are present. Several non-limiting examples are
listed here. When X2 is S, the sulfide of formula I may be oxidized to the sulfoxide and
sulfone. When an aryl halide such as iodide or bromide is present, transition metal
catalysts such as palladium (0) tetrakis triphenylphosphine may effect transformation of
such aryl iodides and bromides to groups such as cyano, alkenyl and aryl or heteroaryl in
the presence of suitable coupling agents. When a suitable alcohol or secondary or primary

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

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

Cinnamaldehyde tosyl hydrazone

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

2-(3-lodo-phenyl)-5-styryl-2H-tetrazole
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5It is to be understood by one skilled in the art that when incompatible
functional groups are present, such groups may be suitably protected to
allow the reaction to proceed. It is also to be understood that products of
formula | can also be converted to other products of formula | when
suitable functional groups are present. Sgveral non-limiting examples are
listed here. When X2 is S. the sulfide of formula | may be oxidized to the

ssulfoxide-andassliong.Yiheran aryl halide such as iodide or bromide is
present, transition metal catalysts such as palladium (0) tetrakis

ZH(Mirdmyph asphiieheayl effestyiatisfetraaiion of such aryl iodides and
bromides to%Llﬁ ups such as cyano, aIIceni/I and aryl or heteroaryl in the

Iﬁfr?e‘éé'ﬁélé”@r ?&H@%&%ﬁfé‘%@gﬂﬁw 1§thasgithBtdialcohol or

I |ma resen mula |, such g ay be
L %ﬁ; o? éo‘cy Oro %Il%i?nt\[/%gn f@rihep %Ie%t ont%éc?u ovf\;ri]ng
1%@@@5&%@1@@%@&%9@&%@@%@8 in the preparation of the
compound of formula I; Cinnamaldehyde tosyl hydrazone

1ﬂ@z(%éc@hmh@npheﬁw)t@zstyﬁyﬂ}?Hshenaz@tmne -1,2-diol
Chloro-2-fluoro- phenFé?iS styryl-211-tetrazole

3@%@%’?@%@5&% -phendirtydistSrpgolgay IR ity ryl-2H-tetrazole

R e I S e g 2

2(@@&@5@%%@&1@&%@2%&%&&@henyl -ethane-1,2 -diol
112-(5-Chloro-2
Z-fm@%dcphénﬂqqrmht@vazﬁﬂsemwepﬁma@mme 1,2-diol 51

-2- -2H- tet 0J-5-y1)-ethane-1,2-diol 1
2&%@%@%@ fg? %-yll -2-phenyi-ethane-1,2-diol
2 3QH&MH&%‘%-@H%&Yéz%ﬁwlctaﬁﬁé}é%gfy yfl-benzonjtrjle 1-[2-(2-F

luoro-5-methyl-pheny1)-211-tetrazol l] -2-phenyl-ethane- 1,2-d iol
334 F&higreephenyly2Hdeisardle-5-carbaldehy-de

02-(5-Chloro-2-fluoro-pheny1)-2H-tetrazole-5-carbaldehyde
2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazole-5-carbaldehyde
{2-(3-Chloro-phenyl)-2H-tetrazol-5-yl}-methanol
[2~(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-methanol
(2-m-Tolyl-2H-tetrazol-5-yl)-methanol
[2-(3-Iodo-phenyl)-2H-tetrazol-5-y1]-methanol
3-(5-Hydroxymethyl-tetrazol-2-yl)-benzonitrile
[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-methanol
1-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl-ethanol
1-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-ethanol
1-(2-m-Tolyl-2H-tetrazol-5-yl)-ethanol
1-[2-(3-Todo-phenyl)-2H-tetrazol-5-y1]-ethanol
3-[5-(1-Hydroxy-ethyl)-tetrazol-2-yl]-benzonitrile
1-[2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-y1]-ethanol

5-Bromomethyl-2-(3-chloro-phenyl)-2H-tetrazole
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2-m-Tolyl-2H-tetrazole-5-carbaldehyde 2
-(3-lodo-pheny1l)-2H-tetrazole-5-c arb aldehyde
3-(5-Formyl-tetrazol-2-y0-benzonitrile
2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazole-5-carbaldehyde
15[2-(3-Chloro-phenyl)-2H-tetrazol-5-yll ;methanol
[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-yll-methanol
ezt QytoRid-deazpl: ¢ bl2-(3:.0deben)2H:etrazol-5-yl]
-methanol 3-(5-1-iydr%x;E/jn;”letlajflrcﬁlla -%%2%%2%%%5}%%%5&&
DBl idie(hydkphedyheRHptetrpi@HS b zonelantlyl dief3
-chloro -phenyl)-2H-tetrazol-5-yl-ethanol 1 42 -(5-Chloro
MeHiarsUpnBRAI DI fetr iy ueserahey-2 H-tetrazol-5-y1]-ethyl ester
- -2H-tetrazol-5-y1)-ethano
e A R ey e

[8e(dahiydroxyc atiy-tetrazely2 yll-Renzamtie.df2 «deFluoro
-5-methyl-pheny1)-2H-tetrazol-5-ylkethanol
Klgharaietis/icd 3-Chivrophbayl)-2H-tetredis-yAs dtetharesulfonic acid
%1- -a(%;c?g)ro hen){l -2H-tetrazol-5-yThethyl ester Methanesulfonic acid

D e en s e e S it

: A6i

U2 2 foro gty phery - 2L ttiqzolss ymethy! ster
Methaeesfafoniciddid 2(mlolyd -2 dalragalBymeiyheststyl)-cthyl ester

SMethanesulfonic acid 1-(2-m-toly1-2H-tetraz01-5-y1)-ethyl ester

Mritraradiminiciddd 2iggayhenylpREniplyzeltetrizehsl givethyl ester
hanesuffonic.acid, 1-[2-(3-eyano-phenyl)-2H-tetrazol-5-yl]-ethyl ester

%%h?g%sgﬁ Ocnzlxgggi-jzj-'(g%légo- enyl)[-)%%gtrgzotls-ytﬁ-e yl eg/te]r y

MM&J@S%?mtbss&é@,laem}a-rgt{'ﬂ@,uﬁﬁ%ﬁ:xL@ﬂ%ﬁy1 ester

Methanesuffonie aci

4BhyR-Flopnidib-4ngtdyd-phedyd ] 121 4]atkdzolk-highethyl ester
10Methanesulfonic acid 2-(3-iodo-pheny1)-2H-tetrazol-5-ylmethyl ester
‘MetrReEsionry adirr Ay d-Hhwlisnd i frradistrtipsey 1]-ethyl ester

- -5zpyridin-4-y1-2.4-di -[1,2,41trjazole-3-thi
S A S A 5 ione.
Ayslon :§:ﬁxfi9d@zﬂf¥§y124ﬂr.ﬂtmzaf£}q%éllyf 270Rngethione
154-0-Methyl-5-111ethylsulfluv1-4H-[1,2,4]triazo1-3-y1)-pyridine

U A BYioloprd pydydsAmetinylisdiHan 2, 114 bl 21 birtaizad-3-y 1)-pyridine
4- 5-MethanesuIfonyl-4-methyl-41-1-{1,2,41triazol-3-y1)-pyridine
‘ﬁéA%%ﬂﬁPé’b?l@ﬁWéﬁ%ﬁéémf@ﬁﬂ 2419298 3 rprsIdsg 1)-pyr

ISV EIL SN v Hi 2, a1zl Sy )-amine
3-Pyridin-4-y1-5,6,7,8-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-y1-6,7,8,9-tetrahydro-54-[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-y])-methanol
4-Ethyl-5-pyridin-4-yl-4H-[1,2,4]triazole-3-carbaldehyde
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203-Pyridin-4-y1-5,6,7,8-tetrahydro-{1,2,41triazolor.4,3-a]pyrimidine
2-(methylthio)-4,5,6,7-tetrahydro-111-1,3-diazepine
1,3-diazepan-2-onehydrazonehydroiodide
3-pyridin-4-y1-6,7,8,9-tetrahydro-5H[1,2,4]triazoln[4,3-a][1,3]diazepine
4-(4-Ethyl-4H41,2,41triazol-3-y1)-pyridi
25(4-Ethyl-5-pyridin-4-y1-4H-[1,2,4]triazol-3-y1)-methanol

#nk Ry dnBoRXTI RS Yb-idstd Al ideairSaatnRI e YR .40 1}es.

invention will now be illustrated by the following non-limiting examples.
General methods All starting materials are commercially available or
Gardienbastribizd in the literature. The 'Hand 13C NIVIR spectra were

@P%ﬁg%@ﬁ%g eﬁe%%%%&‘}ﬁ@ %ﬁlé@g '8‘{%9%9&5@9,%@4 4 Thneqi%'eggture. The

MHz, respectively. The mass spéctra were recorded utilising electrospray
Henth SRV ARG 822790 ressisther s eraaNBsucke D49 hamady BN a0 49t 400
btesaracievitid 2033 A4 Pue Fads Nk QWL TévoM&d BERIN 3RS trospray

lonisation technjques. ioExampl ) Cinnamaldehyde tosy| ,
R oG Al B S B L0 RS Aol e Aduditto pragrgadin
BeftondhibeA(LH4dY -6 6P9nTinoly etiezomot(7 BHD) iPhisagactwhniques.
immediately turned solid and ethanol (20mL) was again added. The
reaction was allowed to stir at room temperature for one hour and was
pieted. The solid was washed with methanol and dried by reduced
ressure tQ yield the title compound as a white solid (17.5g, 87%).

CRrAREs L5 08y I839RE 1H), 7.88 (d, 2H), 7.60 (d, 1H), 7.34 (in,
Oilhabh83elid 2B-3)g 2663 (s Ia-Me ik ginamalaeyde tasybby draggne

G N PRI B L4 6 BTG AR TS L oFdhienc
@29 ViR 2 Shuadlpdn Sthanalt{dHomlldolkdwes by ermovshgkiaasolvestie

in vacto to gjd ipitation, and collection of the sojid by filtration and the
D e R BRI 0 S s o e
fppsaje Ta90e($ HRH ¥ Bhfondds 7 Ghitssdid)( [7.34, B77%H) 1258/85 (SDCly)

Fhd RS % & 27,60 (0, 15, 7.34 (m, 6H1), 6.83 (m, 2H), 2.43 (s, 3H).

b) a~-Methyl-cinnamaldehyde tosyl hydrazone

The title compound (32.2g, 61%, white solid) was prepared by adding o-
methylcinnamaldehyde (15g, 102.6mmol) to p-toluene sulfonamide (19.2g, 102.9mmol) in
ethanol (100mL), 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) 8 (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-Chlore-phenyl)-S-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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Example 2 a) 2-(3-Chloro-pheny1)-5-styry1-2H-tetrazole An aqueous
(5mL) solution of sodium nitrite (540.9mg, 7.839mmo1) was added to a
30solution of 3-chloroaniline in water (711E), concentrated hydrochloric
acid (3mL) and ethanol (7mL) via dropping funnel. The reaction was
allowed to stir at OC for ten minutes. Thig;olution was poured into a
dropping funnel and ice was added. This was 47 added dropwise to a
solution of cinnamaldehyde tosyl hydrazone (2.3g, 7.682rnmol) in pyridine
©@drd dyomrnisevias willaived foistiznaldehight tospl gdecous: (b Bigup. (8as1duhkin

oTHienkas it Al gimou (e
S L R R A e

AL & kst ewasthunsftbrs biiBes ollm poothimaskiryigrapteye(2oshed with brine,

&OAsthexanes) sﬁﬁfX{E'%1%'8&&@&9%9&%‘3{%&5&@QHI@%I%&«?P&% urified by
(433.6mg, 19%). 1H NMR (CDC13) S (ppm): 8.21 (in, TH), 8.09 (d of ,

epfyynehpwptagrapiy Ay FO2ed)esaas X tn yidd Yhy tiilp @pnanqyng Ra mibes

R 20WeIssRRarodh nsirserheh lan xapRle 281 &0.0k), 8.09 d of t, 1H
2- 5-Ch|<1)r§i[2-fluo[§o- h{%?-s-stqryl-zf)l-te razlgle Thaégtitl)g)compc()ur?dt’ %

1200 Mt :608] darkBlonP $BlidFinakddhihBd by adding the diazonium
salt prepared from 5-chloro-2-fluoro-aniline (0.46 mL, 4.07 mmol) with
agqueous sodium nitrite (286 mg, 4.1 mmol in 3 mL water), hydrochloric
RABRE SN0 45 eremionstyamn HHarobed fAL 167 Kofdtion of
cinnamaldehyde tosyl hydrazone (1.202 g, 4.0 mmol) in pyridine (30 mL).
The crude product was partially purified by column chromatography (5%

R diarsd g rber s Hexk SRRl additional purification.

PO e Syt MO0 ME; 284 tetrazatevbhe litherermmand €3 20amg 180 %,
Cgr%rrgnyellow solid) wéa%obtain d by adding the diazonium salt prepared

HROTGILRATRE 0 AP AOTOMRI /AR HBTIELES Bbuiuld TRRRE (580
aﬂil%o«ﬂis][smmﬁi iﬁtﬁtmt&?lﬁig,r%. ?M@Dhi@lféﬁbwgté@@ylﬁkacﬂoﬁcmﬁwtﬁiﬂ mL, 17.8
ethanol (4 mL), to g solutio cinparna e tos azone (1.207 q,
A S A AL TR SR SR G A BeA B b0 & %
moloinin phroinatGyraphyTiR- 64 EfRéhibexanstidly NMR(GPELINS
m); 8.00 (s, 11- .98 (d, 1H), 7.88(d, 114), 7.63 (m, 214), 7,38-7.47
c%%rﬂ%_‘?gzla%lg Mé&@%%@e%&n?g%lgélgép tg %xt stelg mtﬁout) agdltlonal

purification.

¢) 5-Styryl-2-m-tolyl-2H-tetrazole

The title compound (320 mg, 30%, dark yellow solid) was obtained by adding the
diazonium salt prepared from m-tolylamine (0.44 mL, 4.1 mmol) with aqueous sodium
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 (CDCls) § (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 (4, 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),



15

20

25

30

d) 2-(3-lodo-phenyl)-5-styry1-211-tetrazo le 30The title compound is
obtained by adding the diazonitun salt prepared from 3-iodo- phenylamine
(2 mmol) with aqueous sodium nitrite (1 mmol in 0.75 mL water), 48
hydrochloric acid (4.3 mmol in 1.3 mL water) in ethanol (1 mL), to a
solution of cinnamaldehyde tosyl hydrazgge (1 mmol) in pyridine (7.5 mL).
e) 3-(5-Styryl-tetrazol-2-y1)-benzonitrile 5 The title compound is obtained
by adding the diazoniurn salt prepared from 3- aminobenzonitrile (1 mmol)
hiitie el oo e S Gtfummmitrivel A miindtin) Sr7ShaoWated),) hydrechidricodcid

i meh ek RLYRISELIN @tgm#n %;?g_zﬁglg ¢.7 ;ﬁ%g(lgn of

cinnamaldéhyde tosyl hydrazone (1 ) in py .5 mL). 2-(2-
Flaoro-5-methyl-phenyl)-5-styry1-2H-tetrazole The title compound is

eg%n@gggx_@ggggg@_?lg_m@n prepared from 2-fluoro-5-
o

methyl-phenylamine (1 mmol) with agueous sodium nitrite (I mmol in 0 75

’Eht%f%i%?y}m%@méﬁ@aéiw@démﬁm#@mimwmppmeétﬁ@nw(l mL),

aﬁgia&@mfhgé@m@xmﬁ{:a@mqﬁmw&m& ( MmAhB YNG4
mL). 15 g) 2-(3-chloropheny1)-5-11-methy1-2-phenylviayl1-2H-tetrazole

TRt O MddrbaIebiy | 31k, Wikl stirmrhd srdmesobitiaadihg
dRBHArRR KIS/ RIBRASRA oMb NP AMING EhdmL, 39.2 mmol)

with aqueous sodium nitrite (2.7 g, 39.2 mmol in 25 mL water),
hydrochloric acid (45 mL, 180 mmol) in ethanol (35 mL) to a 20solution of

S NAPRIsRI GRtas )Ry Az ene H0oH.- GtBd.ste mmol) in pyridine (50
1ir%I}_\SZ)iThe crude product was partially purified by column chromatography

5 ESORBIIERAN SR B e AAzostep wihBisPatrdiiomnE-Tluoro-5-
DS A7 S0 OH) 731 (m L 250 (o, 3 28 Exammple 3 g "

S, , 7.50 (in, : , 2,50 (s, , xample 3 a
S B A b st A BB ahdot S o
ch3riaileligdehesy ubhanoyd 2 tediazois(Hde Ompm@A46mmol) was
weighed into a vial 30and citric acid (171.35mg, 0.892mmol) was added

followed by a 1:1 mixture of t-butanol
g) 2-(3-chlorophenyl)-5-[1-methyl-2-phenylvinyl]-2H-tetrazole

The title compound (3.82 g, 37%, orange solid) was obtained by adding the diazonium salt
prepared from 3-chloro-aniline (4.15 mL, 39.2 mmol) with aqueous sodium nitrite (2.7 g,
39.2 mmol in 25 mL water), hydrochloric acid (45 mL, 180 mmol) in ethanol (35 mL) to a
solution of cinnamaldehyde tosyl hydrazone (10.77 g, 34.25 mmol) in pyridine (50 mL).
The crude product was partially purified by column chromatography (15%
EtOAc/hexanes) and used in the next step without additional purification. 'H NMR
(CDCl3) 6 (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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and water (3mL). Potassium osmate oxide hydrate (0.3mg) was added
followed by 4- 49 methyl morpholine N-oxide (in 1.5mL of water) and the
reaction was allowed to stir overnight. The reaction was filtered and
washed with water and 1M hydrochloric acid to yield the title compound as
a beige solid (95.4mg, 68%). 11-1 NMR (]Je0D) 5 (pm): 8.086 (s, 1H);
8.012 (d oft, 1 H); 7.584 (m, 21-0; 7.252 (m, 510; 5.148 (s, 21-1). 5
Examples 36 to 3f were prepared as described for example 3a. b)

Fethsl cxrshslingiorsighény 15ndHoforesed ey the Teachipe mpls el 1021 i

Qb I Hlerae MR USEAEH AR WRlHASIRINNIRRT Aler IS SRR N@Seid to
obtained from 2-(5- 10chloro-2-fluoro-phenyl)-5-styryl-2H-tetrazole (637

HEShe Hiineryisig et sigr soiBE $ad me168 ol i1 PBYER MaPBIm drem): 8.086
exidenhydnated(srmallissoopd4 4anethy ey phokng. N-jaxide {215 mg, 23

mmol) in 1:1 mixture of t-butanol and water (20 mL), The crude product
from extraction was not further purified. 1Sc)

BRI BRAZ MR plegh-dgtiaged Y e thang k. 2.dio/ The title

compound (2.269 g, used crude, yield deteimined after next step) was
obtained from 5-styry1-2-m-toly1-2H-tetrazole (1.44 g, 5.5 mmol) using

pifric[a¢EI(B1dr 621043 rPRELIPAEIIA AN DI PYLIRES (IDAllio)
2.?10%%), 4-me:‘1‘r3q,\{1aorphollne_NI-OX|de (710 mgg 6.1 mmol) in 1;1 mixture
EhUEAGIRHAAIET 52 fnt iol9 HE BRI LABRLRE SITP2ORR PR g 2-(5-

bhibfurhatiqportiely 105 StiRA3Hptelarphe (68l k] et iazal Ptk acid (796
cuyl-ctb ane-1,2-diol The title compound is obtained from )

R T S R SRS SRS (TR GOl SRy qapholine N-
e 12 Hotas SiGmosihatd dxitietydsatesmslbadoandr methy| The crude

2;5 gﬁrﬁ?oonllirég rNaE 1>O<id$v 1h1tnf‘dptﬁg in 1§1 énixture of t-butanol and water (10
ﬁw?_r?. he cruofe pro’c’iucat from ' extradtion s not further purified. e)
3-15-(1,2-Dihydroxy-2-phenyl-ethyl)-tetrazol-2-y11-benzonitrilc

¢) 1-Phenyl-2-(2-m-tolyl-2H-tetrazol-5-yl)-ethane-1,2-diol

The title compound (2.26g g, used crude, yield determined after next step) was obtained
from 5-styryl-2-m-tolyl-2H-tetrazole (1.44 g, 5.5 mmol) using citric acid (2.1 g, 10.9
mmol), potassium osmate oxide hydrate (small scoop), 4-methyl morpholine N-oxide (710
mg, 6.1 mmol) in 1:1 mixture of #-butanol and water (52 mL). The crude product from

extraction was not further purified.

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

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

product from extraction is not further purified,

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

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



10

15

20

25

30

The title compound is obtained from 3-(5-styryl-tetrazol-2-y1)-benzonitrile
(I mmol) using 30citric acid (2 mmol), potassium osmate oxide hydrate
(small scoop), 4-methyl morpholine 5650 N-oxide (1.1 mmol) in 1:1
mixture of t-butanol and water (10 mL). The crude product from extraction
is not furtheggourified. I) 50
1-[2-(2-Fluoro-5-methyl-phenyl)-2H-tctrazol-5-y1]-2-pbcnyl-ethane-1,2-diol
5 The title compound is obtained from
N-pxifle 6 d-sumpliripllpheviyiyes adiiptanel ndawater (1 hehbl) Tbsierpdgtproduct
618l L2ANeN i NRessip Rsmaie oxide hydrate (small scoop), 4-methyl
morpholine N-oxide (1.1 mmol) in 1:1 mixture of t-butanol and water (10
mL) The crude product from extraction is not further purified. io Example 4
8124 320Nes o ARy A RZRIa e e RSP AR enyl-ethane-1,2-diol

- 2-},%%-chIoro-phenyl)-_ZH-tetrazol-5- 1]-2-phenyl-ethane-1,2-cliol(50.0mg

PSS By WAL eI o 2 Gelfunier tombete @ity st iaded-tetrazole (1

ﬁ%tﬂ$3m cﬁfé@@@ai@)Q(éﬂan %D@dﬁﬂﬂhﬁﬁﬁataagitﬁ&@&fﬁ): a&geb@lScoop), 4-methyl

70. , 0.158rnmol) were a with stirring. The 15reaction was
RIS GPAEF 0. FGERD, FH el AEHEr S R A A AP At cude
maduedtied tataeibliratecandths aatigeds workup was done. The organic
layer was washed with brine, dried over sodium sulfate, filtered and
concentrated. The crude product was purified by column chromatography
K40fplt@Ac/Hexanes) to yield the pure product as a white solid (22.3mg,

Y0). L1:1 NIVIR 3) 6 ): 10.34 (s, 1H); 8.27 (s, 1H); 8.14 (m.,
@(}%4@' gf)%} P %ﬁ%ﬁ%)gé%p églﬁﬁrg)a%ﬁlfe\{/%?]g prepared as describedfor
exariipilbacpfrenyl)-2H-tetrazol-5-y1]-2-phenyl-ethane-1,2-diol (50.0mg, 0.158mmol)
-(- ro-2-11uoro-phenyl)-211-tetrazole-5-carbaldellyde, 25T he tit
B e D Ry, P S R GRIC T i
OL3p0ugsnclilond 2aflibYo-acetate (70.0mg, 0.158mmol) were added with stirring. The

eheal %!fltc?\%}’%l RhE2: P Hglﬂ)él'%tgear%gégilt%%gl Egrcelﬁ gl%mtﬁgga%%{%%l was

reaction above) using potassium carbonate (1.0 g, 7 mmol) an

sdetdettogUimig, aPamaqotpirs totulerrev(adides). Thearpadis prodvatswashed with
bqu{éfi896%994%zm5gfﬁ@é,olefgﬁggﬁ&%%t%tgé\‘:‘ﬁ%%é}ﬁg%é%; s puiied

2-m-Tolyl-211-tetrazole-5-car yde 51 The title compo
B @verchrspepmply A frofifekapheriplyzlithnpaly product as a white

t - rethanearl 29l r | jonab )
%g%gj %ﬁgggf ug r?;e))(':a%qbonate(%;_‘g.)(%3 é% %Ergﬂg%is%?ga%%(%g ‘ace ’aggf ﬁ)(m, 1D
125Xé, B mmol) in toluene (35 mL) and dichlorornethane (20 mL). The

crude product was purified by column chromatography

Examples 4b to 4f were prepared as described for example 4a.

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

The title compound (286 mg, 60% over 2 steps) was obtained 1-[2-(5-ch10r0-2-ﬂuofb-
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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5(10% EtOAc/hexanes).11-INMR (CDC13) 8 (ppm): 10.34 (s, 111), 8.06
(s, 1H), 8.03 (d, 1H), 7.50 (t, 11-1), 7.40 (d, HI), 2.50 (s, 3H). d)
2-(3-Todo-pli enyl1)-211-tetrazole-5-earb aldehyde The title compound is
obtained from 112-(3-iodo-phenyl)-2H-tetrazol-5-y1]-2-phenyl-
10ethane-1,2-diol (1 mmol) using potassium carbonate (-3 mmol) and lead
(IV) acetate (1.05 mmol) in toluene (7 m ? e)

3-(57Formyl-tetrazol-2-yD-benzonitrile The title compound is obtained
THotlS45x(l;2xditirowy BHpeiy Rethiyl) terarsrined Ao behewritilé-g-tolyl-
2&1@8%81%@%%6%%%%_8%*{9%%%‘5% DG ANcLISAc (¥ ASaLal Bb@8sium

mmol) Iin to ).

caYFG2TEMéhyiphidayd jead (Féhecstie S2ctd Bakieryael) indalgre (35 mL)

af® 5%21%' %Qh%gg ned f M. crude product was purified by column chromatograph
X57[2- Z-ﬁr%mro-&rf}ﬂeﬁﬁyl-)ghenyl)-ZHRetrazoI-S- p1]- e s

2
(DpBERDCatanes) HNNR (GTR3N @ém@apiokaémﬁn 1ERrete (D315

legd (1Y) ace 9 Kynohp. toluene (7 mL). E le 525
1f?—’?é-cgio%’pheﬁﬁ)%ﬁ-te%%}?g-yl]-methanol - Example ?

2-(3-Chloro-pheny1)-2H-tetrazole-5-carbaldehyde (70.8 mg, 0.339 mmol)

dReadisaslyaedpyEE armbdiaaciipimbasehydride (25.9 mg, 1.187
mmol) was added. The reaction was allowed to reflux under argon for
Tl arsmacand wastarsd gl?&%\ﬂé@t@?ﬁﬁ%\?éﬁﬂﬁﬂfzﬁ?%% é%ﬁ%@%é -

TR [EACHRN (VasRanshesoniubM hydractoBeneit) and lamaiipaess0(1.05

workup was done extracting with ethyl acetate three times. The combined
ngpghe RlyeRs W&&Mwashed with brine, dried over sodium sulfate, filtered
and concentrated to yield the 52 title compound as a white solid (75.8 mg,

106%). IHNMR (CDC13) 6 (ppm); 8.190 (s, 11-1), 8.070 (m, 1H), 7.507
e(r%j@%){@@)b?@’?f&f%‘tﬂ&%b to 5f were prepared as described

TR @x@paRIgoRad 3 obtained from 3-[5-(1,2-dihydroxy-2-phenyl-ethyl)-tetrazol-2-yl]-
benzonitrile (1 mmol) using potassium carbonate (~3 mmol) and lead (IV) acetate (1.05

mmo)) in toluene (7 mL).

) 2-(2-Fluoro-5-methy1—phenyl)-ZH-tetrazoIe-S-carbaldehyde ‘
The title compound is obtained from 1-[2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-y1}-2-
phenyl-ethane-1,2-diol (1 mmol) using potassium carbonate (~3 mmol) and lead (IV)

acetate (1.05 mmol) in toluene (7 mL).
Example 5

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



20

25

30

b) [2-(5-Chloro-2-fluoro-phenyl)-211-tetrazol-5-y1)-methanol The title
compound (59.8 mg, 75%) was obtained from
2-(5-chloro-2-fluoro-phenyl)-211- tetrazole-5-carbaldehyde (78.9 mg, 0.35
mniol) using lithium borohydride (1 0 mL, 2 mmol) in TI-IF (5 nil.). The
crude product was purified by column ci]; matography (25- to30%
EtOActhexanes).NMR (CDCh) 6 (ppm): 7.92 (dd, 1H), 7.52 (ddd, 11-1),
7.33 (1, 11-1), 5.11 (d, 21-3), 2.41 (t, 1H). ¢) (2-m -Toly1-211-te

tits 6RBRPINARsth s THid (T Scompoar). (2PN (OB, beigeapligl) 905,

ebtaneehf Ay I tr - ishzcarbaldehyde (229 mg, 1.22
mﬁnzel)l) u5|£g Iltﬁ?lmtﬁjz’ré?ﬁdg%g%sm , 7 mmol) in TI-IF (10 mL). The

crude product was purified by column chromatography (20-30%

ESQAsIexanss P oo &%Xe@z%%e%lﬁb%%)e c(%zé ), 7.94 (d, 1H),

7.46 (t, 1H), 7. ), 5.08 (d, 21-1),72.50 (s, 3H), 2.40 (t, 1H). 20d)
[2-(3-lod 0-p henyl)-21{-tetrazol-5-y1Fm ethanol The title compound is

phlairedfiers-2- ﬁ%é?@%ﬂl?ﬁbyﬂfﬁﬁiﬁgﬁz?@%gmg@ehyde (1 mmol)
ugggg lithium boroh dnpa&éﬂ 6 mmol) in THE(8-10 rnL). e

?/8?8389%’% 52/99/I‘)abéhtféﬁi@rfr@rzéfﬁechtmcbarﬁpmgwl) 2H-

@lam@@fé@fbh fRrmylotafsagal ( lithiu
boro }SI 331.66(15%mg?) |?1 THF (8 (SWH{%H%UQ%%%L%H%MI 7
r%fi% ﬂ%et?&farsdyrioéﬁéwwarlﬁe# ¥ sl sipemstpEsaphy (25-

Wamemﬁr/aesxazm(sa firoa - syl Rhep)- 2 Aeleaele-552 (dad, 11, 7.33 (,
P@b@'?ﬁlﬁe%e( mmol usmg lithium borohydride (3~ 6 mmol) in THF (8

142-(3-chloro- phenyl) -211- tetrazol 5-y1-ethanol

§ §> ChILO{?l Qtf‘[let eyl)azolg%;{ﬁlznoelgl gngarbaldehyde (75.6mg, 0.362=01) was
soved'n

The title compound (221 mg, 96%, beige solid) was obtained from 2-m-tolyl-2H-tetrazole-
S-carbaldehyde (229 mg, 1.22 mmol) using lithium borohydride (3.5 mL, 7 mmol) in THF
(10 mL). The crude product was puﬁﬁed by column chromatography (20-30%
EtOAc/hexanes). '"H NMR (CDCls) § (ppm): 7.97 (s, 1H), 7.94 (d, 1H), 7.46 (t, 1H), 7.33
(d, 1H), 5.08 (d, 2H), 2.50 (s, 3H), 2.40 (t, 1H).

d) [2-(3-Iodo-phenyl)-2H-tetrazol-5-yl]-methanol
The title compound is obtained from 2-(3 -iodo-phenyl)-2H-tetrazole-5-carbaldehyde (1
mmol) using lithium borohydride (3 - 6 mmol) in THF (8 10 mL).

e) 3-(5-Hydroxymethyl-tetrazol-2-yl)-benzoniirile
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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(2mL) under argon and the flask was immersed in ice. Methyl magnesium
bromide (IM solution/butyl ether 0.51mL, 0.507mmol) was added dropwise
while the reaction was cooled in ice, After fifteen minutes at 0C, the ice
bath was removed and the reaction was allowed to stir at room
temperature for two hours. 1M Hydrochlggic acid was added to quench the
reaction and an aqueous workup was done extracting with ethyl acetate
three times. The combined organic layers were washed with brine, dried
BE¥apadtifum sulfate, 10filtered and concentrated. The crude product was

PHTifiegsounea PR EPiIRRtRLAR (3%MERH/CH2C12) to yield the title
compound as a clear oil (62.4mg, 77%). 114 NMR (CDCI3) 6 (ppm): 8.18

131 cpoorhery iAo asglens - crbrldehyden 74 me. £ §62@mel), way figeplved in
Bl (ki xadeplegcatae Gk etk RIsRARE @8 deReMPRhIIEATRIE: BRmide

@ 142-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-yli-ethaaol The titte
SO AU ?‘?ﬁ@?-ﬁ%&% marploves i dropgireirhdnidersspiey was
wateObaRed fionfifteen minutes at 0°C, the ice bath was removed and the reaction was
é- 5-%Ioro,—2-fluoro-phenyl -2H-tetrazole-5-carbaldehyde (174 mg, 0.77
Wi Y SHs Atg Bt iRtaghe Sihveretite! }. Hydiochlerimatidrves.aedgs! to
dqubici e esudiepiadusbWaRSBUREEE W SOlMYeghHomAOSNARIY (2R3 ree
tEtOAc exane}%.ldMNMR,1 CDC13) 5 (ppm): 7.90 (dd, 111), 7.51 (ddd,
TR7 /95 (1147 S54%6G 11855 Y57 1oy 177 Reinandyioshyer sodium sulfate,
ﬂl{@emaﬁd)bdﬂZHrﬁetéaZdlf;ﬁl)i@ﬁw&wItm ﬁdﬂmm?@amﬁﬁdﬂgé&@%hy (3%
' | s ohtained from 2-m-toly1-2H-tetrazoleS-carbaldehyde
R R S R e el by e ol L. W By
(EOULE 31 Ppai).) 3. TR, A S . peoEu il aE fuficek)y scaiu@an1 H), 2.69 (d, 1H),
g%o atggraphy (20-30% EtOAc/hexanes). 114 NMR (CDCI3) 8 (ppm):
. 4@8, 1), 7.92 (d, 1H), 7.43 (t, 1H), 7.31 30(d, 114), 5.31 (m, 111), 2.48
(s, 314), 1.77 (d, 3H). 54 d)

4 -Igfglp- [)-2H-tetratol;5-y11- r/Lhanol The title compound is
%btafne% ro?n%g%(%\-%gée -%’ﬁed%fﬁ? %z-%g?aozroﬁyéqg%%r%aaldehyde (I rtimol)
using methyl magnesium bromide (1.4 mrnol) in TI-IF (5 mL). e)
-Praliydioxy-ethyl)-tetrazol-2:y1l-benz0Onltrile The title compound is
bébtééq]gbd roir%)%l %Z?E})P}}é)r}r?lﬁ %?P’aitl%gﬁgff} )a-féalng; Iriiterf ea'(lflmmol) using methyl
Thatitle siomporod (i8S (1 mendTYin dtim{BdiI0Ph pure as carried to next steps) was
& Elgro-5-methyb-pheny)-21 1 tetrazol-5-y1Fethanol ioThe fifle
com?oound IS cg tgegllned %rom Eg(g%ﬁnoggg%ﬁg%@%p g%%f?%ﬁ%&@ﬁo‘flegﬂsqﬂ
mmol) using methyl magnesium bromide (2.0 mL, 2 mmol) in THF (5 mL). The crude
product was purified by column chromatography (25-30% EtOAc/hexanes). "H NMR
(CDCly) 6 (ppm): 7.90 (dd, 1H), 7.51 (ddd, 1H), 7.33 (t, LH), 5.34 (q, 1H), 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 (4, 3H).
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carbaldehyde (1 mrnol) using methyl magnesium bromide (1.4 mmol) in
THF (5 mL), Example 7 isa)
5-Bromomethyl-2-(3-ehloro-Phenyl)-2H-tetraz0le Dichloromethane (5mL)
was added to 2-(3-chloro-phenyl)-2H-tetrazol-5-y11-methanol (49.5mg, O
235mmo1) followed by triphenylphosphigg (92.6mg, 0.353mmo1l) The
reaction was immersed in a -40C bath and NBS (62.8mg, 0.353mmol)
was added in dichloromethane (2mL). The reaction was allowed to stir
dUNBATgde fheiywlp- 2t tesr 201Saplirathansddium bicarbonate was added
TE0fhe-cold.at was emeyed AnagyRRHaaIURaS donenaiieagliog:

e product with dichloromethanc three times. The combined organic

mimpdrssimeraattas negneiitthimenifiedd rarddiruhiEfF a8 filtered and
concentrated. The crude product was purified by column chromatography
(2%MeOH/CH2C12) to yield the title compound as a white solid (45.9 mg,
7 395) (IFHNMR2E(DDatEp el P benepniteie 1.1) 8.050 (in, 1H), 7.518

Té@t‘aygbégo%&ﬁs S52iR) from 3-(5-formyl-tetrazol-2-yl)-benzonitrile (1 mmo_l)

-(1-Brom -ethyl)-2-(3-eb_|orthenyI -211-tetrazole The title compound is
ugirepasty bivesrdsnnbrone iy obawnpl faHE (5 mL).
5-bromomethy-1-2-(3-chlorophenyl)-2H-tetrazole (example 7a) using
112-(3-chloro-phenyl)-2H-tetrazo1-5-yl-ethan0l 30as Ftarting material. 55
TEbi B ory-Rranpilikahrari: Al tptrazol-5-yl]-ethano

Th LS CRrarneRydidid-tesrazab Fvd ket aglghenyl)-2H-tetrazole-5-

142-(3-chloro-phenyl)-2H-tetrazol-5-y|-ethanol, (55,3 0,24 S
e Ml R R e A G
0.295mmo1l) was added followed by methyl sulfonyl chloride (22,8uL,
0.295nunol). The reaction was allowed to stir at room temperature

; t. Sodium bicarbonate (sat.) was added and an aqueous workup
was done extracting with ethyl acetate three times. The combined organic

layers were washed with bri drie er.io sodium sulfate, filtered and
Boh E?ﬁfﬁ?é&ﬁ%’%f éeo b Sy \ikfa%? E;(ﬁtrlrléo %y an SPE tube (5%
DleQriaHR6EE 230 ) ield dhéctite Lohmidemcphenalyaiibieton b 7hnnciiong!

1HNMR (CDC13 -8.18 (s, 1 . -1, 2hhe reaction
@i AE e LR & G b et he rect
Wisparedsas desctiiebitr axdaNRi(@asn, Mdiarmeel foiediedin

G Slorg: 2 oty PO IR LARERTRR et hours.

far(EerdlssoiRbioacbpienyh)- 2t trar theSgld bathRuray3oi mnagpous
mmol) using methane sulfonyl c¢hlor] 4R fnohaad 20 bined
it I‘ﬁ?ﬁiﬁ%nw %ﬁa?nlﬁgé{?ﬁloéﬁé%%%%% or@#ggllane (5 mL). The crude e
exaaictiapeprodrctvashsdididuinvtoltivd ewmisdivmry & BHFSARRR to the
next reacti ithout further, purification. S {alolIo¥="ol

T A f S T SERRE b MERRee e
(2%MeOH/CH,Cl,) to yield the title compound as a white solid (45.9 mg, 71%). "HNMR

(CDCl3) & (ppm): 8.179 (s, 1H), 8.050 (m, 1H), 7.518 (m, 2H), 4.730 (s, 2H).

b) 5—(1-Bromo-ethyl)-:Z-(3-ch10ro-phenyl)—ZH—tetrazole
The title compound is prepared according to the procedure for 5-bromomethyl-2-(3-chloro-
phenyl)-2H-tetrazole (example 7a) using 1—[2-(3-chloro-phenyl)~2H—tetrazol-5-yl-ethanol

as starting material.
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142-(5-chloro-2-fluoro-phenyl)-2H-tetrazol-5-y11- ethanol (103 mg, 65%
pure, 0.28 mmol) using methane sulfonyl chloride (0.05 mI" 0.65 mmoi)
and triethyl amine (0.15 mL, 1.1 mmol) in dichloromethane (5 mL). The
crude extraction product was divided intq ghree samples and carried
forward to the next reaction without finther purification. 56 d)
Methanesulfonic acid 2-m-toly1-211-tetrazol-5-ylmethyl ester The title
EFpBlent is obtained from (2-m-toly1-2H-tetrazol-5-y1)-methanol (1
mmol) using methane sulfonyl chloride (1.5 mmol) and triethyl amine (2
mmol) in 5dichloromethane (15 rnL). e) Methanesulionic acid

) Msthaggralboniciasid Aol 2§ chloranhestd)-3 Hetetraad hpyboe i b asser
@t{'ﬁfim%ﬂ'@%}k@ b¥faghl- ?ﬁa&ﬂiréi- @5@@@'1&6@@89%%501%(1 in

methane sulfonyl chloride (1.5 mmol) and triethyl amine (2 mimol) in

%W@?&m@tﬁaﬂ‘éﬁ’(ﬁgﬁwﬂﬁ‘ BINARB i i 29SminoD) was added followed
By(rayanatrhignyAloAUetetragal-Bydsnathy). este e ditle CompRunth isir at

obtained from 3-(5-hydroxyrnethyl-tetrazol-2-y1)-benzonitrile (1 mmol)

RIRF TREERAHE QYRBHgRENloride (1.5 mmol) and triethyl amine (2 mmol) in

$6gliahlbimmethangatd mid adatMathalapedenisaeieh was done extracting with
ano- henyl) -211-tetrazol-5-3/11-ethyl ester The title compound

F@&iﬁaﬁ% st (1P BRI E R Bt R ST N AR B RS St h%?n%‘f)ed over
ssihgneethe el oyl coleddeatddd el ansdaathyamingd2 s ROEEPR tube

TR R PSS ST B P T T NMR

@Dﬁi@)ﬁﬂ@p&@kﬁ&l&@d flaN8.07 (m, 1H), 7.533 (m, 2H), 6.15 (q, 1H), 3.157 (s, 3H),
% 0-5-methyl-phenyl)-2H-tetrazo1-5-y1]- methanol (1 rnrnol) using
ane

ulfonyl chloride (1.5 mmol) and triethyl. amine (2 25mmol) in
dichloromethane (5 mL). i) Methancsulfonic acid

z%xcln% -&2 org; -mreéthy af;gcrz;g deZS%’-I -et <’;1ze<))clag7 )/Zl] ethyl ester The title
com oun IS obtained fiom
142-(2-tluoro-5-methyl-pheny1)-214- tetrazol-5- yldethanol (2 mmol) using

g)‘?ﬁ?%%%uq%%l chlgr%i% gh?oro@%gpoqp g&?f l -i&?rgoqjgjﬁlx)ngt ig)] ester
The title compound was obtained from [2-(5-chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-
methanol (39 mg, 0.17 mmol) using methane sulfonyl chloride (0.02 mL, 0.26 mmol) and
triethyl amine (0.05 mL, 0.36 mmol) in dichloromethane (5 mL). The crude extraction
product was divided into two samples and carried forward to the next reaction without

further purification.

¢) Methanesulfonic acid 1-[2-(5-chloro-2-fluero-phenyl)-2H-tetrazol-5-yl]-ethyl ester
The title compound was obtained from 1—[2-(5-éhloro-Z-fluoro-phenyl)-ZH-tetrazol—S-yl]-
ethanol (103 mg, 65% pure, 0.28 mmol) using methane sulfonyl chloride (0.05 mL, 0.65
mmol) and triethyl amine (0.15 mL, 1.1 mmol) in dichloromethane (5 mL). The crude
extraction product was divided into three samples and carried forward to the next reaction

without further purification.
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57 j) IVlethanesultbnic acid 2-(3-iodo-pheny1)-2H-tetrazol-5-ylmethyl
ester The title compound is obtained from
[2-(3-iodo-phenyl)-2H-tetrazol-5-ylkraethanol (1 mmol) using methane
sulfonyi chloride (1.5 mmol) and triethyl amine (2 mmol) in
dichloromethane (15 mL). k) Methanesug'.I n|c acid
1-[2-(3-iodo-phenyl)-2H-tetrazol-5-y1]-ethyl ester The title compound
was obtained from 1-[2-(3-iodo-phenyl)-2H-tetrazol-5-ylpethanol (1
mrnol) using methane sulfonyl chloride (1.5 mmol) and triethyl amine (2
mmol) in dichloromethane (15 mL). 10 Example 9 a)

dz}Mgn]eﬁlﬁyﬁdimwyanﬂtdiyjiﬁyﬂtgtfazzlﬁbﬁamwlﬁfﬁbne Isonicotinoyl
hl% g co d!gngt 1£%Z 15ro% gmmmréwz%l@%m%g&&ml mmol)

|osem|ca bazi 4 g, 155 e mixed in pyridine (200
uamg stnt&@de\mtfenzelrgldnralee(ﬂnb@mq]é ﬁm\éiféﬁﬂmé BUERIgHRmgain

D riggt%gngo deyness, aqueous sodium hydroxide (250 mL, 2M, 500
d?nﬁo was ad((jed an% the resulting solution was heated at 60C for 16 h.

After cooling to room temperature, the solution was neutralized with 6N

Z Lachlosifaid aI*ael%eﬁl%wFiﬁa{eft%mQ%Se%lhe&&%g by filtration to
ive the title 20 compound (pale yellow solid, 16.4 g, 55%), IHNMR

TBNISOelBpoBIh Ao Bars fofion 2y dodethi2 Haiss faé%é(%()ﬁﬁj“’é&@rﬁﬁ%
L&Qléﬁl@ﬁ?ﬁ@ MR Anal 99@&’%”9%5&?1@1) 2B Pdmine (2 mmol) in
thyl-5 yr|d|n- -y1-2,4-dihydro-[1,2,4]triazole-3-thione The title
Cb%}%hﬁé‘@ﬁ %@ﬁdw solid, 16.7 g, 58%) was prepared from
|son|cot|noyl chIonde hydrochloride (25,1g, 140 8 inmol) and 4-ethy1-3-
thiosemicarbazide (16.87 g. 141.5 mm(()e%HS pyridin ﬁéﬁﬁ? r&éwnh sodium
D arERaBE T oM G B SR SR e BT B med to
ﬁ{mfgﬁllﬁgﬁuzﬁfff-%ﬂ)t?gfta ﬁ@ﬁ;{lws@mmmay&a@a@m%mmame (1
q
AR ORT R AL SS9 G YA S el s Ggrmo i

dichloromethane (5 mL).

g) Methanesulfonic acid 1-[2-(3-cyano-phenyl)-2H-tetrazol-5-yl]-ethyl ester
The title compound is obtained from 3-[5-(1-hydroxy-ethyl)-tetrazol-2-yl] -benzonitrile (1

- mmol) using methane sulfony! chloride (1.5 mmol) and triethyl amine (2 mmol) in

dichloromethane (15 mL).

h) Methanesulfonic acid 2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethyl ester
The title compound is obtained from [2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-
methanol (1 mmol) using methane sulfonyl chloride (1.5 mmol) and triethyl amine (2

mmol) in dichloromethane (5 mL).

i) Methanesulfonic acid 1-[2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-ethyl ester
The title compound is obtained from 1-[2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-yl]-
ethanol (1 mmol) using methane sulfonyl chloride (1.5 mmol) and triethyl amine (2 mmol)

in dichloromethane (5 mL).
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A solution of isonicotinoyl hydrazide (2.62 g, 19.1 mmol) and cyclopropyl
isothiocyanate (1.55 mL, 16 7 mum’) in methanol (15 mL) was heated at
60C for 1 h. The mixture was cooled to room temperature and the solvent
was removed. Aqueous sodium hydroxide (9 mL, 2M, 18 mmol) was
added and the resulting solution was hegted at 60C for 20 h. After cooling
to room temperature, the solution was neutralized with 3N hydrochloric
acid. The precipitate that formed was collected by filtration to give the title
Doiprbanespiferis/etid?-6diiod 858uy D8ttt AHSHRADMBGsAE) 5

[ 1 obhifB0sdd 100 021-1). 0. , 2H) (n
g%@;%%ﬁgg%ﬁ}s%ﬁé blockecgl%(c? |'\}é%gfg%%Zbé%ﬁ%ﬁé’%on{]f@g}ﬁ één%?l
PR feting Tos thapersyplSensd siiouds-l Samiia 2ol Biythylamtin 2160 hin
§gmgmﬁﬁﬂ\gqg% pyridin-4-y1-2,4-dihydro-[1,2,41triazole-3-thione
(1000 mg, 5.20 mmol) in 1M sodium hydroxide (10 mL), added a solution
of iodomethane (0.52 mL, 8.32 mmol) in ethanol (3 mL). Stirred at RT
RYSIBiERR SRR AR 200 Mo ishlyOmAthARS e YRSl With brine

50 mL). Dried over anhydrous sodium sulfate, filtered and concentrated in

aelitsymaaadees rirtiatbd-B-Gaindgrekepyir rmr detoteim! (1
0Ren uSiSd ieihdhb) sul B2 Il B8 findd whki i iheld2 AR
%‘3 4- 4-&8%:Iopro y1-5-x#ethylsuIlznyl-4H-1;1%4%ff§i[§%ﬁ()%’§%/’%@pyridinek?

SN UBNEBAS odBiethane (0.457 mL, 7.33 mmol) in ethanol (3 mL) was
added to a solution of
Exapgidpoopyl-5-pyridin-4-y1-4H-[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
Dkt hadSrnynislinas ke dvithotine| 17 i¢Hrivmiadttlidnous sodium

suHRifilie@thandisRRGen saffqrgh the 1 > Jad (729.1
91%,;Eel e salid). 1H1NE$I¥§€IZCE:PS 53%5;?%%%%?%9% P??.?S (m,

t%f?%&%?ﬁ%ﬁﬂﬁ‘ﬁ%é%%‘%ﬁ? .Wrmiﬁ-ig,wré@m,gﬁmlﬁmﬁs@eﬂmder

Bfolatasbigtiormperature overnight. After evaporation to dryness, aqueous sodium

¥ C(%M&t}g }; -methyl nyl1l-4H-[1 riazol-3-y1)-pyridine (1000 :
}OSrS mmqiﬁmr}c’e%%’a%gga}mg%%éav %[18 saéfi:}etll}oarﬁl %%Eﬁ%g%(i?@%? W?nggted at
WradbrihtHR e {50 serlindrispanindeBicratitat (RT sfontB howsnAttdbeedoitiriN
Hyvesermp suiitetntipumincolpunwa dischargad %XH’&EI&&' M Qive the title
chloroform (3 x 100 mL). Washed organic layer with 5saturated sodium
QS?@QM g ) SPhifedOct/&r dFo S Sufeke® ErspePaSddd, 2H),
Toh Cehtatp B ifoV(aciid)to yield title compound (1 01 g, 87% yield).
11-1-NIMR (CDC13) 5 @pm): 8.89 (d, 2H), 7.64 (d, 2H), 4.05 (s, 3H), 3.64
s, 3H). b)

wpletHhnesulfony1-4-methyl-411-[1,2,41triazol-3-y1)-pyridine ioThe
titte compound was prepared analogously to the sequence described in
example 9, 12, and 14 using nicotinoyl chloride hydrochloride as starting
Nedeerian PrAIRENE 1EDET®) Depm): 3.59 (s, 3H) 3.99 (s, 3H) 7.52 (m,
A} YRRyt £31ad. dtlyd8-91, {pmtdibhole-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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c) 3-(3,5-Difluoro-pheflyl)-5-methanesulfonyl1-4-methyl-4H-f1,2 4]triazole
15The title compound was prepared analogously to the sequence
described in example 9, 12, and 14 using 3,5-difluoro-benzoyl chloride as
starting material. 1H NMR (DMSO-D6) 5 (ppm): 3.60 (s, 3 H) 3.89 (s, 3 H)
7.56 (s, 3 H). Example 15 20

4-(4-Cyc|opropyl-5-mctbauesulfony1-4115181,2,41triazo|-‘3-y1)-pyridine A
solution of potassium permanganate (525 mg, 3.3 mmol) in water (22.0
nit) was added to a solution of

4 Cactyproprdiynysidiethylstifipydre-i1.A4dtninnatect-thinpyridine (514
N%Ql}@ig?r@fg@%é%%@i%ﬁgz(é&(ﬁ@? grmaivﬁ@o@t a@@w&wmpgmﬁmdwenate
surring 10r ours, sodiu UlTl e
QQI%F\%% OctiSBRS &érbmf’ %%3’3 reat§ a@act%’(ﬁ Lg\ org%]?%was
cabddherothe w@mmmmwmwwmsmdrafeni@n@mmm hydroxide (9
mbtcazﬂ?ioﬁ‘éﬁﬁ f?g tﬁad‘ﬂéﬁf’&% s%‘&ﬁlg%ﬁw&t%a@'ﬂéa%h%@o% for 20 h. After

concentrate to a e titled compound (546.7 mg, 94%, white solid).
2l R SR ) U5 DEEs 47 (o) P roHig . The
paebiitaicdhbh fhedleda EHdd 0 (raZbh) t&gﬁmﬂie tit6e Mn@und (pale yellow

S%éo’yr%% SR e R I R

251166 U(anet) Qs eeo Sty s [pBropg 5N ag%):meﬂmlrvr@t(m%lm?ﬁeﬁ;ppm
isonicotinoyl 5chloride hydrochloride in 3m1 of pyridine was heated with
microwaves for 5 min at 160C. K2CO3(sat) was added and the mixture
Kragglarbcted 4 times with CHC13. The organic phase was dried and
concentrated. Recrystallization from ethanol, water and EtOAc gave 216
4NQ-M 6 1c- mysaljosu Mulnipd- SBHL 2 #] N MR-INSEY idigppm): 2.85 (d, 3 H)

To45 st B 6L 2Bettly 1 SHYTLEB-fay]-2. 1B 8T ol . 24Hriak0 o} 15iea s I0fRe e,

{ %%?AM}M]@%‘&H&@&%@H@%E} 3auld mamwname@omm@m 52 mL,

Compoun was pl’epare accord to t roce ure for

§rictAynel-in ety pykidim s e 2R ?% 1026}-’!]%&5&01?’?9&5?%%&?%?8%ple

déadiamiediffuameHbenaaybahtoriden i IMAR (RVGRyBGhdsGdmy) sulfate,
9,83 (3 H) 341 (85 3.7 8,20, (Gl b /632 Mind (1.00 g, 94% yield). 'HNMR

(CDCl3) & (ppm): 8.81 (d, 2H), 7.62 (d, 2H), 3.68 (s, 3H), 2.82 (s, 3H).
Example 13

4-(4-Cyclopropyl-5-methylsulfanyl-4H-[1,2 4]tr1azol—3-yl)—pyndme
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
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ISSIT), c) Methyl-(4-methyl-5-py ridin-3-y1-411-(1,2,4.1 triazol-3-y1)-a

mine The title compound 13 prepared according to the procedure for

methyl1-(4-methy1-5-pyridin4-y1-41441,2 41triazol-3-y1l)-amine (example |

6a) from nicotinoyl chloride hydrochloride. 20 Example 17 a)

3-Pyridin-4-y1-5,6,7,8-tetrahydro-[1,2,4}t¢azolo[4,3-alpyrimidine A solution

of 750 mg (3.1 mmol) (1,4,5,6-tetrahydro-pyrim idin-2-y1)-hydrazine 25

hydreipdide drat(Kreeelilzabets; azie; (BN 4%, 3i-3994 ) @55h

%%% ml%a( A mrr{ol) is‘%kigoting%%éﬁgmaﬁﬁ}%g%ﬂé llr%r m?%@%jlen(em e

Wa3 BER P AFTB0 B b IS TGO i ek r‘rﬁktt?r@vqe?sgé%@l@élaﬁ@o (50 mL)

dikitedwitBtK2C QR BEY) ahduextradtied wituddRrgahiargioimtiihigple colour
i ' re dried an ncentrated. Flash . .

O B A ST R i e

steptad-podivin Boptbpeis(S8 WpmPricd ovenanhiiraus 4qding $)fatd Jiltere@ and

Ebnéefif B0 i3 ¥Ab b 85 Bt cBhpound (1.01 g, 87% yield). 'H-NMR (CDCl;) 6
-f1,2,4 trlazolol4,§-a1pyr|mldlne 61

%’-r; r_i%(i;n-S- 1-5,6,7,8-tetrahydro
éXi’i‘t 8(%%3 n%lqg Bjre%é}e‘ldoéc(éo?gi}aa% ﬁ%e:%ﬂ)cedure for
3-pyridin-4-y1-5,6,7,8- tetrahydro-[1,2,41triazolo[4,3-a]pyrimidine

7 icptingy! j d loride. 5¢),.
é%gg-m% u%%%%%?%%%%g'?gﬂi%%é 01:{%(: p: irifr'g%fc(‘))‘flﬁ §-a|pyrimidine
Thetiitfe emntyat naiPpraeded degondirg toetbrsypratsedeseifed in example 9, 12,
BYAHEN o L %m‘&%‘&ﬁh&%ﬁaﬁhp@ié&é@&%&% HARIMYRRARBHPE) 5

7a)_from 3,5-difluoro-benzoyl chloride. w Example 18

BP0 ot B b 0 11D 3-07AspHe ARG GHRIE 16,65 11D
ml, 1.15 mmol) was added to a solution of 1,3-diazepane-2-thione (1.00 g,

: ' t (8 m1). Th ' ixt d for 15
G e S r EE e L RS e
Ebplitly tornoms v evas erdehschaaidethsiptedhsiteivas detkeiitetiibyxample 9, 12,
flrateRinvasheduih-bex snd.ied 1o ﬂé&‘&n%&%tgr@@?ﬁ ﬁ?%ep Y 9(55@50-1)6) 5

compound which was used directly in the next step. Exam
(ppm): 3.60 (s, 3 H) 3.89 (s, 3 H) 7.56 (5, 3 H).

EXample 15

4-(4-Cyclopropyl-5-methanesulfonyl-4H-[1,2 4] triazol-3-yI)-pyridine

A solution of potassium permanganate (525 mg, 3.3 mmol) in water (22.0 mL) was added
to a solution of 4-(4-cyclopropyl-5-methylsulfanyl-4H-({1,2,4]triazol-3-y1)-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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20 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. Et20 was
added and the product 25was coIIectedg filtration, washed with Et20 and
dried under vacuum to give 1.46 g (1009 o? crude title compound which
was used directly in the next step. Example 20 30a)
3-pyridin-4-y1-6,7,8,9-tetrahydro-511-11,2,4]triazolo[4,3-al[1,31diazepine
%ﬁﬁﬁﬁ%ﬁ%@ﬂﬁz@wﬁ@%ﬁbm%wém@ym 00g, 3.9
mm?ﬁé@nff iS0isatinnys ﬁhh?lmfm%@é}l?!wifg&‘iﬁy_ %ﬁmﬁqﬁnlt&{meﬁ_dﬁ!@%
ated_jn a microwaye reactor ) min, The reaction mixture
o P R S 0 o St A3 R BRI R cotinoy!
ahitge At pimsblovats dridgdlarfgridicentratediddlasth Sk chwaovaatonfaphyat 160°C.
| 20- : ) a .
e o e B St
Phagg s gmﬂd%cml,cgnfgie)d%ﬁcrystalhzation from ethanol, water and EtOAc gave
BPydie By Sl hBuligiteaiayidr 0 14 BrlaR 3anisiel daaganazalenedI berite s (s, 3

0 nd | ined.f icoti chloride hydrochloride according to
ERS Ao el

€ procéd ribé
3-pyridin-4-y1-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3- a][1,3]diazepine
y LYz VAR I)-4-methyl-4H-[1,2,4]triazol-3-yl]- -ami
z%g%iﬂttorofpﬁgl)rfe; )25,6?17ef8?',[etr,ah[)}dr0}ﬂ£-‘f?2,Sg,é-%ﬁggzg?ggﬁlele
iR TBRIPBL A IR AN B S8 HRIBGLEN Ry PERBrifemethyl-5-

ryechneing-ure higedol-e -ghsetibeddaimple 16a) from 3,5-difluoro-benzoyl

B D P e S b e i
3Bty 1-5-pyridin-4-y1-2,4-dihydro-[1,2,4yriazole-3-thione (4.2 g, 20.4

mmol) was slowly added to Raney nickel (-40g, washed three times with
5 mL portions of ethanol) in 20ethano|4('150.mL ._The resulting mixture
U mesnd Yorairsn i LA Hbingo i samdh mixture was
Tarafldyofitened! anprgpnebnicatéthytvaeundosytietdfthentitls lc@nmpatids -pyridin-

4%%%2\3[: 12%{1@?]%*% g/l\gﬁ%‘lﬁl% g‘%l{%éﬁ ﬁ%&{‘ﬁbé‘ 81008 D833 Bl noride.
Example 17

a) 3-Pyridin-4-y1-5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidine

A solution of 750 mg (3.1 mmol) (1,4,5,6-tetrahydro-pyrimidin-2-yl)-hydrazine
hydroiodide (ref. Krezel, Izabella; Pharmazie; EN; 49; 1; 1994; 27-31) and 552 mg (3.1
mmol) isonicotinoyl chloride hydrochloride in 3 ml pyridine was heated at 120 °C over
night. The reaction mixture was cooled and diluted with K;COs (sat) and extracted with
3x10 ml chloroform. The combined organic extracts were dried and concentrated. Flash
chromatography (CH,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



25 Example 22 (4-Ethy1-5-pyridin-4-y1-4H-[1,2,41t1'iazoi-311)-1flethanol
A solution of 4-(4-ethy1-4H-[1,2,43triazol-3-yD-pyridine (2.55 g, 146
mmol) in 37% formaldehyde (-12 mt.) was stirred at 37C for 16 hours.
Flash chromatography (10% 30methanolic ammonia in dichloromethane)
yielded title product (2.55 g, 85%, used wjthout further purification to
remove remaining para-fonnaldehyde).NMR (CDC13) 8 (ppm): 8.81 (d,

23 h)lgdﬁlﬁduﬁﬂ-ﬂs)pl@%eﬁta&bﬁnfé Y@Zﬁé ﬁéﬁéd&@ﬁx{tg p?y'?!lhu%@?l(?,,éblh-
in-4-y1-4l- riazo ea .
t%a?f‘gé % h?éé @%}ﬁ%%’ eqt%i‘ﬁ‘ Péfrlnri_e) (\%/X g@fdg’% é %?8???1?5 nlﬁﬁnde

W&éﬂhﬂ@epyndm 4-y1-4HL1,2,41triazol-3-y1)-methanol (56.7 mg, 0.279

mmol) and manganese dioxide (364.3 mg, 4,19 minol.) was added. The
vial was sealed and the reaction was allowed to stir for two hours. The

s it rnehsahridghtcistayduc Ot ditrineelel Fralpymimidéne
mem@@cmﬂpdmdiw@a(m&baaiag(npme p&2dufs £ 5 Bi88-yRE,7,3-

AR AR el L

Fﬁﬁﬁaund |s prepared analogously to the sequence descrlbed for
4-(4-ethyl-4H[1,2,4]triazol-3-y1)-pyridine (example 21),
4 et 115 pyridin-4-y1-4H-[1,2,4]triazol-3-y1)- methanol (example 22),
EXRBBIEHy1-5-pyridin-4-y1-4H-[1,2,4)triazole-3-carbaldehyde (example
23a) by using 4-methyl-5-py-ridin-3-y1-2,4-dihydro

[ d gria l. e)
?’%’%&%@fﬁ q}%ﬁ %ﬂgi@%fltrlazole 3-carbaldehyde The
Mg Y«‘:b‘?ﬁ}ﬁédﬁég éanaﬁat@g@ééw to HfelsEgnERde dberamboetIghione
( ﬂ@(ﬂgﬁmrﬁiﬂﬂ) &%t@ﬁ@ (Sl Iy idiRadexampte wid refluxed for 15 mm

T S RIS 11 9 A Gl S AIGAS A . s

a@@é)abg Unsipgpcipitate was collected by filtration, washed with hex. and dried to give

1593 @@H}%%aeqﬁmp%mwy&r?wﬁas%wE&L&%&L{ﬁ@&&?s@e thione as

starting material. Example 24 25a) E
4-{[2-(3-ehloropheay1)-213-tetrazol- 5 yIImethyl}p|perazmeThearImxyIate

Example 19

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,O and dried under vacuum. togive 1.46 g

(100%) crude title compound which was used directly in the next step.
Example 20

a) 3-pyridin-4-y1-6,7,8,9-tetrahydro-5H-[1,2,4]triazolo[4,3-a][1,3]diazepine

A mixture of 1,3-diazepan-2-one hydrazone hydfoiodide(l.OO 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,COj solution, sat.,

and extracted with DCM. The organic phase was dried and concentrated. Flash
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2-(3-Chloro-phenyl)-2H-tetrazole-5-carbaidehyde (22.3rng, 0.107mmol)
was dissolved in 1,2-dichloroethane under argon and ethyl-I-piperazine
carboxylate (16.4uL, 0.112mmol) was added followed by sodium
triacetoxy borohydride (31.8mg, 0.150mmol). The reaction was allowed to
stir overnight. Ethyl acetate was added gpd the solution was 30 washed
with sodium bicarbonate (sat.), brine, dried over sodium sulfate, filtered

130E S8BGERY AtRehVIeCHUER 1P Rdu et was-RIadf etk Ryrepbumnwhich was used

d%%‘é‘l’é“a%‘f%%?%’é‘é@p? “ﬁﬁ%’?ﬁ? BIE BaibE lEe m
$ (D@2 81190 (s, 111); 8.070 (m, 1f1); 7.469 (in, 2H): 4.139 (g, 21-1); 3983

(s, 211); 3.541 (m, 411); 2.604 (m, 41-1); 1.263 (t, 3H). Examples 24b to
24f were prepared as described for examgle 24a. b)

bY31ByEdimntord 2ol Bristsmiing-sH-let it Ttstwmﬂlﬁ?ﬁerazme l-carbo
NHQiﬁQ'&@M@I@E&E@J&@O@@WQIM Fakockbitody @ifondise to the

obtajned, fro Ioro 2-fluar 1yde
PO R A O B A e e (G OB BL 0.2
aﬁhm@@xmﬂlwéhmnim%@ﬁbxy borohydride (50 mg, 0.24 mmol) in

1,2-dichloroethane (1.3 mL). The crude product was purified by column
chromatography (35-40% EtOActhexanes). 1H NIVIR CDC1 pm):
7o &R %Lp)mr b 6171815“?2‘@21"({01@ Rt "zgﬁ‘) ?1)'2‘?%&% 211),
T3S8tEoAbbhnd. Blotrmindd Dok 23- (iﬁﬂﬁﬁnﬂo)—bl:ﬁm@yl chloride according to the
4-(2-m-T tetrazol- 5 yl
pé%%ee(} cé)egl%lrlgejifl'forg 1?% na}le(%?/ %}Qﬁgﬁﬂﬁ@ =52 ?f }{Qz@fdﬁ@h

e compo yellow oil) was ‘obtained from
@Ehﬁlﬁﬂy@@l@l(m?&ﬂ@@carbaldehyde (36.1 mg, 0.19 mmol) using

ethyl-I-piperazine carboxylate (0.04 uL, 0.27 mmol) and sodium triacetoxy

borohydride (75 rug, 0.35 mmol) in 1,2-dichloroethane (2.5 mL). The
6|%)‘duct was purified by column chromatography (20-35%

20EtOAc/hexanes). 1H NIVIR (CDC13) 5 (ppm): 7,97 (s, 1H), 7.94 (d,

SEp n{l‘}ﬁl[@zt gxézi)i flﬁ it (g 3ﬁ)l) 2400 (s, 211), 355 (m. 411),
s A e A B
S BSiehaplibefiles6ompenadis0 Bt OBImL port1ons of ethanol) in

2-(3-iodo- phcnyl) 2H tetrazole-5-carbaldehyde
"é]ﬁﬁ?‘lﬂl-(éfb %éﬁ%&%@fﬁ_ ‘Qaﬁﬁiﬁgﬁ éi(‘;l?? {ao(}:(el{%%(tely 28 hours.

by @&M@iﬂﬁ!%&t&r&vmm@}):mmz Riticklordetheast(ed MHaaky to yee)ld the title
e R TP e TS R B Pensrh R engeith

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

(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). TH NMR (CDCl3) § (ppm):
8.81 (d, 2H), 7.72 (d, 2H), 5.74 (t, 1H), 4.73 (d, 2H), 4.26 (g, 2H), 1.27 (t, 3H).

Example 23
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65 The title compound is obtained from
3-(5-formyl-tetrazol-2-y1)-benzonitrile (1 mmol) using ethyl-I-piperazine
carboxylate (1.1-2 mmol) and sodium triaeetoxy borohydricie (1.5-2 mmol)
in 1,2-dichloroethane (10-15 mL). 5f) 4-12-(2-Fluo ro-5- methy
I-pheny1)-2H-tetrazol-5-ylmethyll-p ip ergzine- 1-carboxylic acid ethyl
ester The title compound is obtained from front
2-(2-fluoro-5-methy1-phenyl)-2H-tetrazole-5- carbaldehyde (1 mmol)

tﬁ Y- Pge § Iate (1 1 2 mmol and sodium triaeetoxy
éogl% oqne(% gf %a@f to av1a contammg ~eth)§- - ;n%l?n%lxem?{e
. P;;%mm@aﬂhwﬁm&(ﬁ@ﬂ -hgefra7dkbnplinethyltigioleds djckipr (p54-3 bhg,

41,2 Anli532k 3l PYHEUNG,] was sealed and the reactlon Was allowed to stir for two
155-Bromomethy1- Zd(H 3-chloro-phcnyl)-211-tetrazole

b EemAGRAaed WaidHisse iR et relifa e&aeemﬂﬁr&fgfb@ﬁfaffdm fitksg,

@R pbratol] ¥rayclopopy $-GyyidioZyd -28; 8.88 (d, 2H), 7.63 (d, 2H), 4.45 (q,
%{g E{ trlazole 3-thione (14.8mg, 0.068mmol) and acetonitrile
) were added. The vial was sealed and the reaction was allowed to

stir at room temperature overnight. The reaction mixture was put through

FpvaREbe (Atmaael indrioome ianaliaaueld e e

compound as a white solid 3mg, 66%). 1H NAA 5 (ppm): 8.78 (d,
E‘i—fi)n%ef@f?@% R a7 s ifmogoveb(ao ﬁﬂl? 56@&96@1%@%96@ 7 fes<4myl~4ﬂ-
[3,29 )iy zbH) JZD 1 idtin@ ki B ?T%ZWQtIﬁ%&fﬁplﬁﬁrﬂﬁ@lt@ﬁfg%P%Q@ol -3-yl)-
red.as des r e or
f%ﬁﬁ%g??a R DR T R R T
W@%@Wm&@ﬁm’g%@%ﬂmﬁm gdtidihxdrs prepared from

[111@th@@gg@@@tﬁlg&qgﬁgr@m%%penyl) -2H-tetrazol-5-yll-ethyl ester
(26.4 mg, 0.087 mmol) using 30potassium carbonate (13.3 mg, 0.096

mmol) and 4-cyclopropyl-5-pyridin-4-y1-2 4-
Qi BB sttrisiralehR4thieriey (L0 4 B 610306l  baiderianitrile (3
”l)l{el'tltﬁt JS’&E&und is prepared analogously to the sequence described for 4~(4-ethyl-4H-
[1,2,4]triazol-3-yl)-pyridine (example 21), (4-ethyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-
methanol (example 22), and 4-ethyl-5-pyridin-4-yl-4H-[1,2,4]triazole-3-carbaldehyde
(example 23a) by using 5-(3,5-Difluoro-phenyl)-4-methyl-2,4-dihydro-[1,2,4]triazole-3-

thione as starting material.

Example 24

a) Ethyl 4-{[2~(3-chlorophenyl)-2H-tetrazol-5-yl|methyl} piperazine-1-carboxylate
2-(3-Chloro-phenyl)-2H-tetrazole-5-carbaldehyde (22.3mg, 0.107mmol) was dissolved in
1,2-dichloroethane under argon and ethyl-1-piperazine carboxylate (16.4uL, 0.1 12mmol)
was added followed by sodium triacetoxy borohydride (31.8mg, 0.150mmol). The
reaction was allowed to stir overnight. Ethyl acetate was added and the solution was
washed with sodium bicarbonate (sat.), brine, 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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66 temperature overnight. The reaction mixture was purified by
chromatography using a silica SPE tube (2% methanol in
dichloromethane). NMR (CDC13) 8 (ppm): 8.78 (d, 2H), 8.16 (s, 1H), 8.04
(m, 1H), 7.75 (d, 2H), 7.49 (m, 21-1), 5.67 (q, 1H), 3.24 (m, 1H), 2.08 (d,
3H), 1,16 (in, 2H), 0.82 (m, 2E1). S c) Efw!
4-{142-(3-chloropheny1)-211-tetrazol-5-yliethylipiperazine-1-carboxylatc
The tjitle compound (12.3 mg, 37%, yellow oil) was prepared from methyl

Birorit R4 CPLL @Eﬂéi@pﬁéﬁi?ﬁ A8 Al the6@ <rer 31 - h%@ (9,
B)SoBIRNURIAG POAsS I Cesanate Mo 03180 mmol) and
1-ethoxycarbonyl piperazine (13.3 uL, 0.091 mmol) to in acetonitrile (4
mL) at 80C overnight. The product was purified was by chromatography
Bianglas Uis 7 356, 8EHae I 8B GH26 1 iolrved by asecond
chromatography using a silica SPE tube (5% MeOH/CH2C12). IHN1MR
(CDCI3) 5 (PPm): 8.17 (s, 111), 8.07 (dt, 111), 7.50 (m, 2H), 4.29 (q, 1H),
bc}AiPZGQS U)o -22f( i3 r dipheByBE2Mt et tazb1 15 84 tI3)-pipdfakind HladBoMlic
&4 %, (5-Cbloro-2-fluoro-phenyl)-211-tetrazol-5-ylmethylsulfany1]-4-meth
P FSH8¥riazol-3-y1)-pyridine The title compound (32.1 mg, 94%,
T\Nhliﬂesoild))waﬂ aiserbiopeiivatbanass feRimarfbm 2-(5-chloro-2-fluoro-

5- ro-2-flyor en H-tetrazol-5-ylmethyl ester (-26 mg, 0.085
PR LR SR TN AL T 10 oA il P oeron
césoryinrd 6-01/ it ro-2-yind] landyodion| i 2 éfssiatoteis dhione (20r@2 D fhol) in
II'QIB clh!)r}o% atr?en{# l&e ( Sﬂlé)cat Oom tec{’n \Ea%rg}ltrjge ?gﬁerm%%b% egrrg%%%%lp hy

f‘nIX ure was pur ‘chroma y usin

(me@awomdmmmémm mmx@@ma) 3.9p i) BB (b &I@H)H), 7.34
(Gl (a8 096 B "S53 By ) oot A B3 S 3

4 {542 (5-Chloro-2-fluoto-pheny1)-214-tetrazol-5-ylmethylsulfany11-4-cycl
rap rdinc The title co 3
A G COBPRAR 0 o ter

Tme(stbmempczuﬂdﬁé lpbeﬁ%;?fbﬂmraibwas{;mmﬂ@/ﬂemér m&m@}maﬁ&ole-s-

| ROta 0.27 m
b T A A e oot

ngued) Fmhofy ﬂna@ewmnmxc@m;deammm (E?Stemp@ramré-mhtvngﬁhaﬁh& 5
PE tub
AERCHRD XL 1%8%@? Dy %Pé%m o %QD( Clé?g%ggﬁgglg%ﬁ tube

(2°- 3% meth noI In J%ﬁ%romet ane N 8.76 (br.s,
EsQ4y/reg@nea, HNYR (D@ 03 (pm)ad.9ih(s1 14), 7.32(dIDH) 44 061H), 7.32

@48, 339 (senistalobAl, 31848y gkl 83dMud YD, 2.49 (s, 31), 1.27 (¢, 3ED).

d) 4-{2—(3-Iodo~phenyl)~2H-tetrazo]-5-ylmethyl]—piperazine—l-carboxylic acid ethyl
ester

The title compound is obtained from 2-(3-iodo-phenyl)-2H-tetrazole-5-carbaldehyde (1
mmol) using ethyl-1-piperazine carboxylate (1.1-2 mmol) and sodium triacetoxy

borohydride (1.5-2 mmol) in 1,2-dichloroethane (10 — 15 mL).

e) 4-[2-(3-Cyano-phenyl)-2H-tetrazol-5-ylmethyl]-piperazine-1-carboxylic acid ethyl

ester
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f)
4-(5-{142-(5-Chloro-2-fluoro-phenyl)-211-tetrazol-5-y1Fethylsulfany1}-4-m
ethyl-4H11,2,4]triazol-3-y1)-pyridine The title compound (12.3 mg, 32%,
white foam) was obtained from methanesulfonic acid
1-[2-(5-chloro-2-fluoro-pheny1)-2H-tetraggl-5-yli-ethyl ester (-29.5 mg,
0.09 mmol) using 10 potassium carbonate (38 mg, 0.27 mmol) and
4-me hyI-5-pyridin-4-y1;2,4-dihydro[l,%ﬂtriazole-&thione (22 mg, 0.11
11 TGP IR CE BSABP R o BHipeatne oYbrhmgrenirm fosuto
iR A riege G FGTIRIO0T aPRY-UEI REE: SHiGm BRE UL sh3dbide
@g?anoli?.dif loromethane). IFINMR (CDC13) 6 (ppm): 8.80 (br.s, 214),
48 Qg 7 dvhiprogthyte @1l 114y, 7.31 (t, 111), 5.30 (g, 1H),

3.66 (s, 311), 2.05 (d, 3H). 15 q)
-(5:1-p-(5-Chlpro-2-flyoro-pheny1)-2H-tetrazol-5-yll-ethylsulfanyll-4- )
gé%#apy‘i‘i’zﬁpgﬂ?ﬁf‘lﬁ“ﬁ&fBK%: )%W%‘ihéﬁ‘%eﬁhé‘ksmﬁr@&mkmwhc

dwtighitetéoam) was obtained from methanesulfonic acid

42-(5-chloro-2-fluorg-pheny1)-2H-tetrazol-5-y13-ethyl ester (-29.5 mg,
e S e S S s e on Dy ey At vedole-5-
by bloprdpillabroy)idimd eyiiy R 4pitibrpeio] t2béksibze(@- B-2hione (23 m@gium

' topitrle (1.51nL).af r. temperature oyernight. The

e e D I ks 4 SRUA SPE tube
(2 - 2.5% methanol in dichloromethane). 1.1-1 NMR (CDC13) 5 (ppm):
BB 2H), 7.90 (dd, 114), 7.75 (d, 211), 7.49 (m, 111), 7.32 (t, 1I-1),

5.67 éq, 111), 3.26 (septet, 1H), 2.07 (d, 25311), 1.17 (m, 211), 0.81 (m,
2H). h) 4-{1-P-(5-Chloro-2-fluoropheny1)-2H-tetrazol-5-ylpethyl}-p
Iperazine-ts CRIRUMIS 0698ty 6365 The S sampoynd (25.2 ma, 72%. .
G T S TS g e T
t?[iéfizoés’lt’.‘/ﬁ]c)}ﬂzj"-ilzﬁmstoro-ph.enyi)-214-tetrazo|-5-y13-ethyl ester (-29.5 mg,
Aol ising. el (Ahenale 8 Tr .2 b RERalh Nl peighed into

1-ethoxycarbonyl 68 piperazine (20 uL, 0.14 mrnol) in acetonitri
ita) apdBoTasiarhRgEeomre (ibtuet WK putiflied-bychimomidtography-tsing,4-
i 28 7359 ' HNNIR £CDC13) 8
RO L SR A
yial maspralefipng ge tractian yap Blowed Ristir at 6%(al fB1pdptar@ dv@rnight,

BAatls CYERQRY bR €ZiRTAYV IS ube (10% indi
razol-5-ylmethylsuIfan%l)-41ﬂ%-11,2,4]triazeo$-3- yﬁ%tyi/lraig?rl]énT %mt?tﬁ%methane) fo

ShE e ¢o0E - o Ate btien! i AL Smairtsdeirom YR Areenmio Bid SaGid2H),
82.161@52|Yﬂ1}?§.‘64%ﬁ@¥9ﬁ)?7&3@@£%}?9ﬁ@§ (hREN) Y5INg RYJASSWIM 1), 1.19 (m,

carbonate (3 mmol) and 4-
2ﬁ?e&fﬁf‘)[@i’b|3§‘§L)-'5-pyridin-4-yl-2,4-dihydro41,2,41triazo|e-3-thione (1
mmol) in acetonitrile (15 ralL) at room temperature overnight. 1H NIVIR
E(fCDClB 8 (ppm): 8.77 (d, 214), 7.93 (s, 111), 7.91 (d, 11-1), 7.75 (d, 2H),

Hales fh)},gﬁéqf ternppreres (& o dpsonioml (ar, exemple24e (s, 314), 1.18
(in, 214), 0.84 (n, 214).

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-3-pyridin-4-y1-2,4-
dihydro-[1,2,4]triazole-3-thione (19.0 mg, 0.087 mmol) in acetonitrile (3 mL) at room



10

15

20

25

30

15 j) 4-
(4-Cyclopropy1-511-(2-m-toly1-211-tetrazol-5-y1)-ethylsulfanyli-41-1-[1,2,
4]triazol3-y1}-pyridine The title compound (31%, off-white solid) was
obtained from methanesulfonic acid 1-(2- m-toly1-21-I-tetrazol-5-y1)-ethyl
ester (1 mrnol) using potassium carbonaig (3 mmol) and 4- 20
eyclopropyl-5-pyridin-4-y1-2,4-dihydro-(1,2,41triazole-3-thione (1 rnmol)
in acetonitrile (15 m1,) at room temperature Qverr{)i hi. 11-1 NIVER in,

1S PROFIEE VBYEhD 1R 7eaeiios miyre g Je&flilfﬁ),%? PRI A3

sikED s B3R (Jod bR (8l dikhibiom R (18). THINERE CHCLH), @08)(d, BHY,
1.16 (m, 2H 0.79& 2H). 25 k)

253 My s 504 5t Hdly 121 e Zot S P oS0 an$ P 21 7 A
288qk 33 H yridinerhhe axlencampound is obtained from methanesulfonic
acid 1-(2-m-tolyl-2H-tetrazol-5-y1)- ethyl ester (1 mmol) using potassium
carbonate (3 mmel) and 4-cyclopropyl1-5-pyridin-4-
c)?s@myﬂt &rihy@roHibrdfitia ot adhinne-fiythetiol)) pipsemnddle(tionyl)te
at room temperature overnight. 69 1) . ‘o
Té‘?i‘%%?(ﬂ@ék}%%&ﬂké%;l%p% dir?-‘ﬂ?i’/‘?(-%ﬂ YRPAR e e sLiopic peid 1-
[ BlradgbRpAchgh2ohititerThe tiffe bohepou Ry i% wigtdifed frorml) using potassium
ethan onic acid 2-(3-cyano-phenyl)-2H- razol- r
R e L B e R C s A DA
i@lag@trjdl_im}éMﬂﬂAaﬂWﬁko@ﬁg&}trfﬁh@l@@hﬁm prnifiRtblyvhs Bketonitrile
mL) at yoom tempera rRighta £ .o
oy i LA L AL o A R Nty asecond
cifiettazoipBsydsiimnsidni SRETheet{fié ddatiditig dab ISR (CDCL) 8 (ppm):
[fonic. ag - y z t t
O T e ot a0 H0n EGRIRF 2SS
48y o6 o pi- 3- 24 fldiid-y1-2,4-dihydro-[1,2,4]triazole-3-thione (1 mmol)
in acetonitrile (15 mL) at room temperature overnight. 15 n) 3-
{5-[1-(4-Metby1-5-pyridin-4-y1-4H-[1,2,4] ‘
iy it 511 3-P<Uitamg- 2 Baioyi-pdeaybt2H-ipiarplotntime thylsulfanyl]-4-methyl-4H-

[1,2,4]triazol-3-yl}-pyridine

The title compound (32.1 mg, 94%, white 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-methyl-5-pyridin-4-yl-2,4-dihydro-
[1,2,4]triazole-3-thione (20 mg, 0.10 mmol) in acetonitrile (1.5 mL) at room temperature
overnight. The reaction mixture was purified by chromatography using a silica SPE tube
(2 - 3% methanol in dichloromethane). 'H NMR (CDCl3) & (ppm): 8.80 (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-tetrazol-S—ylmethylsulfan);l]—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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The title compound is obtained methanesulfonic acid
142-(3-cyano-phenyl)-2H-tetrazol-5- y11-ethyl ester (1 mmol) using
potassium carbonate (3 mmol) and 4-cyclopropyl1-5-pyridin-
204-y1-2,4-dihydro-[1,2,4]triazole-3-thione (1 inmol) in acctonitrile (15 mL)
at room temperature overnight. 0) 67
4-(4-Cyclopropy1-5-p-(2-fluoro-5-methyl-phenyl)-2H-tetrazal-5-yIniethylsu
Ifany1l- 41141,2,41triazol-3-yll-pyridine 25 The title compound is obtained
PR A RSB N & BSOS BT BHS- Brah BYRficg e rymatography using a

salldatspm@&e‘scym%hy&ﬁﬂ@r il A HERGPOIBSRIVIR EERANAEHHn): 8.76

mmoq|

®16 oﬁ;ﬁf L A3 2B B A NSRS R oA

(sepagetenitnles(ih, mi), atls@msamperature overnight. 70 g)

4-(4-Cyclopropyl-5-11-[2-(2-11uoro-5-methyl-pheny1)-2H-tetrazol-5-y1]et

hylsulfany11-4H-11,2,41triazol-3-y1)-pyridine The title compound is

mb(air{eqz‘rwcmeﬂaamﬂaui{a@ifeayiyizﬂ-tetrazol-s-yl]-ethylsulfanyl}-4-methy1-4H-
%}g qu met Ipheny1)-2H-tetrazol-5-ylkethyl ester (1 mmol) using

%%’t é?’ B%ﬁ mmo1) and 4-

’I‘ﬁeynlepnmm&:ﬁdmymdlmgﬂ; 30042 hitrehie) 13, é&ﬁﬁiﬁﬁdlﬁ&nthiemﬁr(élsmm)amd

|tr|I 5 mL at
e A S SRS s i b b ine
pewmm dariRdaitri@2oh8-§.2)- p;mldlmmmmﬂefapmmmq/mobtéma@b-

{r metha ulfon Cld -(2-1] oro -5-meth
{ gltl‘ %Hrbti azoI- - %{ethy es?g 1a?ﬁtr%% zes r11g5 glolf%\%%room temperature

oggrrbgh‘até K8 nemqmﬂgx awd;ute was punﬁed by chromatography using a silica SPE tube

ﬂ%‘%’ﬁ?&){ cf1c of’o}ﬁ%tganez IT%M %ﬂé&rfgﬁptp_g?t@g@ % 'EEH)?'%.SS

In acetonitri atroomt mperatur over na SI
(dhakihbr] ﬂi’e(qioﬂ&uﬁé(b@m[bwnﬁﬁlv@r%ré@@r@d Hﬂ)) 3.66 (s, 3H), 2.05 (d, 3H).
3-[4-methy1-5-({12-(3-methylphenyl)-2H-tetrazol-5-ylimethyl}thio)-4H-1,2,4
-triazol3-yllbenzonitrilc; yield 7.1 mg, 23%, clear oil; 1H Niva CDC13: 7.93
g)ifr (3 ; [2-83 (ot o 2-Ay oroeThemIHI Hr 4t {eo-SHy 1-aBy(en Dy -82 (s,

TR T B oimetnyly 2-(2
T hsétﬂylp@mnym}dza%ém&é%yvdmeszmwwb@méa&m ethpxgrap fonic acid
1— 25131489 (fmo the gfjﬁﬁ @é*:%z@t%ﬁ%&li’? eZt‘e]rggi%%f%gld)@@n%%é sing

1H), 4.87 (s, 211), 4.03(q, 2H), 2.47 (s; 3E1), 1.33 (
pomsltﬁmmb@lm@&@%@ﬁm@mwwﬂcﬂemﬂ@mnémﬂ)ﬂlﬂ 4-dihydro-

[1@@ 1&3231@3”@&%@? % ?@HHE'J) Held3Rdin |—9 By ga%a&g'{eagx%e
13:7.89 (in, 41 9'(d of t, H)766(t1)741(t 1H), 7.33 (

og_ngghs Qzlfqe@qyngygg\{@ wastyurified by ctompatoaaply, BH a silica SPE tube
(2 — 2.5% methanol in dichloromethane). "H NMR (CDCls) & (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 (4,
3H), 1.17 (m, 2H), 0.81 (m, 2H).

h) 4-{1-[2-(5-Chlor0-2-fluoro~pheny1)-2H-tetrazol—5-yl]-ethyl}-piperazine—l-
carboxylic acid ethyl ester

The title compound (25.2 mg, 72%, yellow oil, ~90% pure) was prepared from
methanesulfonic acid 1-[2-(5-chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl}-ethyl ester (~29.5

mg, 0.09 mmol) using potassium carbonate (38 mg, 0.27 mmol) and 1-ethoxycarbonyl
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71 7.89 (m, 214), 7.42 (t, 1H), 7.32 (d, 1H), 7.14 (in, 214), 6.97 (t oft, 114),
5.36 (g, 1H), 3.95 (q, 2H), 2.46 (s, 3H), 2.05 (d, 3H), 1.27 (t, 3H). V)
6-(4-442-(3-ehlorophenyl)-2H-tetrazol-5-yll ethyl}
piperazin-l-yl)nieotinonitrile; Syield 36.9 mg, 71%, yellow solid; IH NMR
CDC13: 8.38 (n, 114); 8.16 On, 114); 8.06(n, 141); 7.60 (d, 114); 7.57 (d,
1H); 7.50 (m, 1H); 6.56 (in, Hi); 4.34 (g, 1H); 3.71 (in, 414); 2.69 (in, 4H);
1.69 (d, 3H). w) 3-(1-042-(3-ehloroph enyl)-2H-tetrazol-5-yl] ethyl}
RERSFAZIRE (3D Bl rzifeamol Do adsomitiilke; (yiélmmsaa 0% &7 yellomofichidet was

WA

B i%f%%%% R e b 08 G Aty o Sy o)

15”%@- (5P h%@ﬁﬁeﬁﬂ)(@%l&ﬁt ?aﬁzlcﬂdgcyl}féih?l}btp &Fz#h32 (q, 1H), 4.11

o pitrileplsyiald 22 % r 1 833(m
1@?{?19 (nqIE 114) 8%g%n2%§g$n%? 1%)](7 n%l% 5

1H); 4.33 (g, 1H); 3.77 (n, 4H); 2.75 (n, 4H); 1,68 (d, 3H) y)

Tt 12 (Gedooiy Ph @) L tevazelR sl et (Rro) ax{rqg G Z)%Qﬁol 3-
19|_EraZL ; 20yield 30.3 mg, 55%, yellow oil; 1IHNMR CD

PEIEYH, 114); 8.08 (m, 2H); 7.50 (m, 214); 6.73 (m, 1H) 4.33 (q
ﬂ]&)tlﬁelbﬁrﬁmtéaﬂiﬂ9%7&ffmhﬁiéf)h&) 6v2{dbBlAd fiohPnfbinabs(BrGhlonkQ: 2-m-

etr -5- thio)-imidazo [4,5-bl pyridine; yield 53 mg
ﬁg@ yell %%%O&%a}lz‘r?ﬁ\ﬁ%ﬁ %Qf%mé R R Pf%%il%%?{h%te gﬁ)msneb gAd 4-
2521 opASS (iryy i) 47 23 4rdihddbh- B AR [Giad b} 0B 46 (B bl ExaamRlaitrile
I l-methyl-5-pyridin-4-y}:4H- 4] tri
T B S R oRaid B hgbnto
(B3 %l@év&fé}l)ﬁ/\?éi@ti’t%édur@mHﬁemar(@smmmd;acm 2 adly tm, 1H), 2.46

%ﬁjﬂraaoﬂ@alrg@wlﬁs&r mol) using sodium hydride (2 mmol) and
methy (4- methyl-52pyridin-4-y1-411-11,2 4]triazol-3-y1)-amine (1 8

nunol) in DMF (5 mL) at 60C

D 4-{ 4-Cyclopropy1—5-{1~(2-m-tolyi-ZH-tetrazol-S-yi)-ethylsu1fany1]—4H-{1,2,4}tfiazel-
3-yl}-pyridine

The title compound (31%, off-white solid) was 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. 'HNMR in CDCI3: 8.76 (4, 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~[1v(Z-m~toly1-2H-tetraz01-5-yl)~e‘thylsulfany1]-4H-{1,2,4]triazol-3-y1}-
pyridine

The title compound is obtained from methanesulfonic acid 1-(2-m-tolyl-2H-tetrazol-5-yl)-
ethyl ester (1 mmol) using potassium carbonate (3 mmol) and 4-cyclopropyl-5-pyridin-4-
y1-2,4-dihydro-[1,2,4]triazole-3-thione (1 mmol) in acetonitrile (15 mL) at room

temperature overnight.
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72 overnight. IHNNIR CDC13 : 8.78 (d, 2H), 7.93 (s, 11-1), 7.92 (d, 111),
7.66 (d of d, 2H), 7.44 (t, 1H), 7.33 (d, 1H), 4.75 (s, 2H), 3.76 (s, 3H), 3.09
(s, 3H), 2.48 (s, 3H). Examples 261) to 26an may be prepared as
described for example26a h)

Methyl-(4-methyl-5-pyridin-4-y1-4H-11,2d 1triazol-3-yl)-11-(2-m-toly1-2H-t
etrazol5-y1)-ethyll-amine The title compound (50%, yellow oil) was
obtained from methanesulfonic acid 1-(2-mtoly1-2H-tetrazol-5-y1)-ethyl
ester (1 mmol) using sodium hydride (2 mmol) and methyl-(4- 10

I;ma[bxltfcpmg%ﬁw&ﬂﬁ%@ﬂh@%&ﬁmwns-&hﬁlmm&éwﬁw&ﬁzom
y[?é]f)[(ata overnlght 11-INMR CDC13:8.77 (d, 211), 7.94 (s, 1H),

#2AY 7.67 (d of d, 2H), 7.44 (t, 111), 7.32 (d, IH), 5.08 (g, 1H),
T 65 c3b)oh B s (Shiaihdd, f?oﬁﬁdéth@hb)suﬂfcﬁﬁddma112103-5b§a%b-phenyl) 2H-

-C H- te azol-5- ylmet eth I ( -methyl-5-pyridin-4-
A Ry DSR4 P Al M RS TRE SHUBNG 1 GO AR arclorrops!
ﬁapeﬁrhmés;dlmmdlhmﬂdolgla@mhkmﬂ@phﬁm&)eﬂhﬁn&ﬁﬁ&&bﬁﬁﬂ:ﬂ@@f&hﬁ@te{
hydride (2 mmol) and methyl-(4-methyl-

rél mtryncl)ﬁl) sodiu \
%)Ig-py din 1ilryi ?ﬁ?,% ,2,4]triazol-3-y1)-amine (1.8 mmol) in DMF (5 mL)
at 60C overnight. d)

EERGIEE ) RS A S
thtomahetixesabmitdacid 142-(3- chlorophenyl) -2H- tetrazol 5-ylkethyl

%%éﬁr%/éljc(%&%%gt m-ﬁ q%g qlff(g rlazo (i/l(j yanamh e(?Lyg %}r{ﬁtglt)r?rzld"&

YOIy (SsipL ()l ansol mm@hss@@@a@e@%l(&mmol) and 4-cyclopropyl-5-pyridin-
A9 ineiu:pe mﬁkr&%igara}ﬁ%né ORI T 81y oy

n-4-y1- 41triazoi-3-y1)-a mi e t|t e comp hed

(rapRrAiEthassdgltbnic acid 2-(2-fluoro-5-methyl-phenyl)-
2H-tetrazol-5-yImethyl ester 142-(3-chlorophenyl)-2H-tetrazol-5-ylkethyl
ester (1 mmol) using sodium hydride (2 mmol) and

fyilcbarYiay-Saypridin-4x4BH 12 9 trlavieb by fanadrietbyH-8 rrmoR-
iRAMFaéR4L) at 60C overnight. 5

The title compound is obtained methanesulfonic acid 1-[2-(3-cyano-phenyl)-2H-tetrazol-5-
ylj-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.

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-fluorc-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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[1.42-(2-Fluoro-5-methyl-pheny1)-211-tetrazol-5-y11-ethyl)-methyl-(4-met
hyl-5- pyridin-4-y1-41-141,2,41triazol-3-y1)-amine The title compound is
obtained from rnethanesulfonic acid
1-42-(2-fluoro-5-methylpheny1)-2H-tetrazol-5-y11-cthyl ester (1 mmol)
sodium hydride (2 mmol) and methyl-(4-7
10methyl-5-pyridin-4-y1-4H41,2,41triazol-3-y1)-amine (1.8 mmol) in DMF
(5 mL) at 60C overnight. e%)

lfé-(é‘-‘rgaﬁlﬁh"é’rwi?z%ﬂ%— Avenrs-FmedhhmhewPrtEcemansSsihdin-4-y
by s fEn A AW I 0B iz A8 -phidmbitle compound is obtained from
1nglegch nesulfonig acigﬁz‘-(B-igdo-phenyl)-21-1-tetrazol- 5-yImethyl ester (1
m?na% GERESBAItFRIRBFHEYR MG SHGRERR drlinEtHacee-5-methyl-
wyriglinAntdtdlb[15 21 stad eb@ry 1 raminesihSramalincBMnd® B abl) and 4-

ight. . .. h . : . . s
O oo et Sty eyt St i
Y54H 04 triageakB:3 Al praiphne The title compound is obtained from

methanesulfonic acid methanesulfonic acid 1-[2-(3-
iodopheny1)-2H-tetrazol-5-ylkethyl ester (1 mmol) using sodium hydride (2

anrGh{bria-(Rdthydret Smetthispyuid) 2 H-ydtxbizlo] 15 31 Airtgzalt Brysli)-araiehy1-
. ) in DPMFE(5 mL) at 60C overnight. 25 i)
%e?h?l%iﬁ?ﬁ%éfy&;R?m:?%\qﬁ-ylA11-41,2,41triazo|-3-y1)-(2-m-tolyl-le-te
Trazislessoptpmathy iy ahtie d fremitie tanvsaltiord o 28] yellawl salid} washy-
ineekf ethanesylfanic acid 2-mtolyl-2H-tetrazol-5-ylmethyl ester
o e B S BOf ey ersot Sl e o
c30lenyersle) D RtidinahydPot{dily dotib2dsfinRalpyttimiditeniinglrimmeltimitrile

(DM (R Al Al M IS ME AN overnight. IFINME. 01)013 : 8.72 (s br,
2H), 485 (s, 1H),'7.90 (d, 111); 74 7.63 (d, 2H), 7.42 (t, 1H), 7.30 (d, 1H),

5.19 (s, 2H), 4.16 (t, 2H), 3.62 (t, 2H), 2.47 (s, 3H), 2.25 (M, 2H). |

IMELY ke GHY 152 BYowing compounds were prepared :
ridin-4-y1-4H-[1,2,41triazol-3-y1)-11-(2-m-toly1-2H-tetrazol-5-

Syl)-ethyll-amMe The title compound (89%, yellow-brown solid) was
rb%t HReRIm-MBHAreetarbphendlP H-(ctnarebif v methird fop AH Y Qdytriazol-

3}%@@5{&@1?&1@;6 Wﬁp&igmm,[dag& @;ﬂmqﬂ[afgﬁﬁclg : 7.%3 (m,&H ,7.82 ISd of
-4-y1-5.6,7,8-tetr ro- trjazolo[4,3-a]pyrirnidine (1.8 mmo

A MFE T ac 0 L erAithe BUeh Rl AER s CptDs2 875 ot
d, 2H), 7.92 (m, 2H),

s) 5-({[5-(3,5-difluorophenyl)-4-ethyl-4H-1,2 4-triazol-3-y1]thio}methyl)-2-(3-
methylphenyl)-2H-tetrazole; yield 23.7 mg, 77%, clear oil; 'HNMR CDCl;: 7.89 (m,
2H), 7.43 (t, 1H), 7.33 (d, 1H), 7.17 (d of d, 2), 6.99 (t of t, 1H), 4.87 (s, 2H), 4.03 (q,
2H), 2.47 (s, 3H), 1.33 (t, 3H).

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 CDCl; : 7.89 (m, 4H), 7.79 (d of
t, 1H), 7.66 (t, 1H), 7.41 (t, 1H), 7.33 (d, 1H), 5.24 (g, 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 CDCl;:
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to7.62 (d of d, 21-1), 7.42 (t, 111), 7.29 (d, H-1), 6.18 (g, 1H), 4.13 (m,
21-1), 3.48 (m, 2H), 2.46 (s, 314), 2.18 (m, 2FI), 1.84 (d, 3H). k)
12-(3-Chloro-pheny1)-2H-tetrazol-5-yImethylPmethyl-(4-methy1-5-pyridin-
4-y1-411- [1,2,4] triazol-3-y1)-amine 15The title compound is obtained
from methanesulfonic acid 142-(3-chlorogheny1)-2H- tetrazol-5-ylkethyl
ester (1 mmol) using sodium hydride (2 mrnol) and 3-Pyridin-4-y1-

73864, BB Ry drorih, 2 Alirazoig| 47 3%&@%@7(@&mm@) 5BOMALL), 3.95

mL) at room temperature overni

42328 (é“étﬁ%%fbﬁe%/% L. fe%i?a(io?f ~“y11-ethyl}-methyl-(4-methyl-5-pyrid
in-4-y1- 41141,2,4]triazol-3-y1)- amlne The titte compound (42.1mg, 63%,

ég\lés(f; ‘VY} 3 Obﬁll?ﬁ?t{eiﬁg& hyI es?e %zm 1- l)mcotmomtrlle

r(1 mmol usm so %gn
yhyUB@%@;ﬁﬁ%])m}@w solid; HNMR DC13 8.38 (m, 1H); 8.16 (m, (m,

1RPyEeincAd-5.67 (B tﬁtyahyd(arlm)%tsazmlom;smmyfmmesmgm 4H);
mmol) 25 in ME (5 Snt) at room temperature overnight. IHNMR CDC13
2@9191(61‘12#)6%(1?5(}% 1H), 8.03 (m, 1H), 7.62 (d, 2H), 7.5 (t, 2H), 6.16 (q,
1H), 4.12 (m, 2H), 3.5 (m, 21-1), 2.2 (m, 2H), 1.84 (d, 31-1) m)
AN lemethyl thyizS-
A e e

com di
caﬂzam@dﬁramlqiﬂétﬁaﬁé Ponvelior: (é‘l rﬁ?{héy? ﬁ‘@nﬂ(ii;”& 18 (an, 11D
s3r-{alraao)-Roylmethnh et (b 21(5- eTNoO(QPHENYLY Dbt 0175 -Ane Bt 163

ester (1 mmol) using sodium hydride (2 mind) and

Ydin-4- -y1-5,6,7,8-tetrahydro-[1,2,41]triazolo[4,3- a]pyrimidine (1.8
inmol) in DMF (5 mL) at room temperature overnight. xi) (1-

LTS mpapr- sy ik mato idoaiticic
-4-y1-4H-11,2

t -3 The t i -
S o S R ARS8, i
Pheay)rBl1detazold: y1pathyl Bitenfl(qiid)) mmgrséd{mrammdé}(z 1.68

mmol) and 3-

ﬂ)éWdln 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. o)

g:; ({%c WRE 3 iﬁ%ﬁﬁz@%@ﬁt@ﬂiﬂylﬁiﬂwlﬂiﬁrépyh?x&fnﬁ?iﬁﬁamtme
razoio pyrimidine The fjtle ¢ i ined fr

Mﬁ&rﬁe@@féﬁ%, Sepy.pal 9340% r%n (g‘i l{?g 3P0 7680 o,

2H); 7.50 (m, 2H); 6.73 (m, 1H); 4.33 (4, 1H,,3 47 (m, 4H); 2.71 (m, 4H); 1.67 (d, 3H).

7) 2-({1-[2-(3-chlorophenyl)-2H-tetrazol-5-yi] ethyl}thio)-imidazo[4,5-b]pyridine;
yield 53 mg, 49%, yellow solid; 'HNMR CDCl; :8.33 (m, 1H), 8.10 (br.s., 1H), 8.00 (m,
QH), 7.48 (m, 2H), 7.25 (m, 1H), 5.45 (g, 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—
yimethyl)-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-yl)-amine (1.8 mmol) in DMF (5 mL) at 60°C
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5-yImethyl 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. 20p)
8-(112-(3-lodo-pheny1l)-2H-tetrazol-5-y11-ethyl}
-3-pyridin-4-y1-5,6,7,8-tetrahydro- [1,2,4}4riozo lo [4,3-a]pyrimidine The
title compound is obtained from methanesulfonic acid

A S R DS B TR YR
“54@ G Srietragdo i #siazolels Iaipysimidine (L-8mmal & BMF (5

mL) at room 25temperature overnight. q)
3-Pyridin-4-y1-8-(2-m-toly1-211-tetrazol-5-ylmethyl)-5,6,7,8-tctrallydro-4H-

Axay3dd-2einadsaraaujeneyide ite: camposass alkanessiiom
methanesulfonie acid 2-m-tolyl-2H-tetrazol-5- 30ylmethyl ester (1 mmol)
using sodium hydride (2 mmol) and 3-Pyridin-4-y1-5,6,7,8-

b Vi thslFefddid e th 2l FapSticliiad 26-aEu] 264 8 A0W80) QM k(B FAL itetrazol-

C perature overnight. 76 r)
ygnrfﬁ‘@ [1 (2-m-toly1-2H-tetrazol-5-y1)-ethy11-5,6,7,8-tetrahydro-
Wlxﬁemmﬂmmdia,@zsm dihevat e seimpbiiog is obiatsedolinacid 1-(2-m-
t lyl etrazo)-5- e ester um
tm n%%ggjﬁ%f#; a@c h& rsntr@rr] gg% C%ll)_'uamg Gdivny %}dnggy& mmols methyl-(4-

rseri’y&rdnwnm gl-A18- iéﬁaaiyema BiylD; Zv;ﬁ%aﬂteﬁnaaﬁa}aﬂ midfre (Lo remnedy C

) (Gl
dE?-ﬁ[EZ%-I}g-‘CChIoro phenylf 2H-te ré%ﬁ’S %th & -pyr yf g76(d70§ (%CF
e 4HDL 2334 B kEaadhilazLiOng. lmhéfi)tlé %mpﬁ&hd 36 3¥), 3RA(d,
inge solid) was obtained from methanesulfonic acid
142-(3-chlorophenyl)-2H-tetra2ol-5-ylkethyl 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 mrnol)
in DMF (5 mL) at room temperature overnight. 11-1INMR CDC13 : 8.76 (d,

cX I[‘D{&éilﬁ%%n%l&él@t&ém B3t OF 1R B e 1% Gy it 14

(fr 211 1.96 (hr. 2H) 15
[é’-%f Yipgaty rﬁ}baﬁﬁéﬁyl) 2H tetrazol 5-y1)-ethyl)-3-pyridin-4-y1-5,6,7,8-.

Teéraly domnpbink 2 38:8risdraszasazrsnfhectilecomrewithis piaines.
from gnethanesulfomc acid 1-[2-(3-chloropheny1l)-2Htetrazol-5-yl]-methyl

telgariie wierohy Lty onmh Rydede i mimen dir(d supobi g asgibyl-(4-methyl-
52@5516&,&yeughmdmjmzbﬁg%a)m;{@@zeﬁwgriﬁ MF (3RQl) in SMF (5

Over%lahroom

d) {1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl}-ethyl}-methyl-(4-methyl-3-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.

€) [2-(2-Fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylmethyl]-methyl-(4-methyl-5-
pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-amine
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temperature overnight. u)
842-(2-Fluoro-5-metbyl-phenyl)-2H-tetrazol-5-ylmethyli-3-pyridin-4-y1-5,6
,7,8- tetrahydro-4H-1,2,3a,8-tetraaza-azulenc 25The title compound is
obtained from methanesulfonie acid 2-(2-fluoro-5-methyl-phenyl)-
2H-tetrazol-5-ylinethyl ester 1-[2-(3-ehlokgpheny1)-2H-tetrazol-5-y1]-ethyl
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
ThatslpirPBRoHnddspbtpiseddirm mathresifanis epifl Gn2-fpoTord-mpshyl-phenyl)-
[ewpesIbisekiainedranpieaseHlnitAsid datr(B-fiQtasPanatty nmor)

phenyl -2H-tetr‘azol-5-y1]l-eth | ester EI mmol) using sodium hydride 52
urs{gfgosy Hip Bydride (2 minol) and methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-

Wyidiaed e Bifel) Srisvahyha-#-do%:3airigiaaza-azulene (1 8 mmol)
in MAP (5 inL) at room temperature overnight. 5 w)
842-(3-ledo-pheny0-211-tetrazol-5-yitucthyll-3-pyridin-4-y1-5,6,7,8-tetrahy
dro4H-1,2,3a,8-tetraaza-azulene The title compound is obtained from

AapRresHiERISasitha(Fie Qx&km.égﬁze%-yﬁmggdmaﬁlg}.s-

mmol) using sodium hydride (2'mmol) and 3-Pyridin-4-y1-5,6,7,8- 10
rpriayArp-A4H-11 2 ditderod-dadeaminene (1.8 mmol) in DMF (5 mL) at

TH@NIEW?B%M & QYRR o) methanesulfonic acid 1- 2-(2-fluoro-5-methyl-
8-{1-12-(3-Todo-phenyl)-2H-tetrazol-5-ytethyll-3-pyridin-4-y1-5,6,7,8-tétra

RyarbAAt-etsenel--rhethykesiy (1 mmelisrAmibyesdsiduneed abtmmhyl-(4-
ﬁ&ﬁ?l@%?ﬁ@ﬁsﬂﬂﬁ@ﬂ@@ﬁ@43;6'?&'2(@1:@9?22%ﬁ[y@i).ﬁzﬁmﬁjr%kﬁ’ﬁ Rathwt so°c

ester (1 mmol) using sodium hydride (2 mmol) and 3-Pyridin-4-y1-
FEe%tetrahydro-4H-1,2,3a,8-tetraaza-azulene (1.8 mmol) in DMF (5
mL) at room temperature overnight. 20y)

LB (B Ohjdrenph@B1tPidbS-ghalk thyl]-ai byt e thdtgirs qihyidin pysitidH -
i -ﬁfréilalz%ﬂg“zlﬂ;[ga}zol-3-y1)-amine The title compound is obtained from
niéthanesul om: a0|3e112-(3-'chIorophenyl)-21-1- tetrazol-5-y1]-ethyl
Tgstétl¢compoindssndeodidifrohydrde(@uindl) and 2n@thydehmethy?H -tetrazol-
SN0 e ans (L8 PRk DM GIR.
pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-amine (1.8 mmol) in DMF (5 mL) at 60°C overnight.

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

The title compound is obtained from methanesulfonic acid methanesulfonic acid 1-[2-(3-
iodo-phenyl)-2H-tetrazol-5-yl]-ethyl ester (1 mmol) using sodium hydride (2 mmol) and
methyl-(4-methyl-5-pyridin-4-y1-4H-[1,2 4]triazol-3-yl)-amine (1.8 mmol) in DMF (5 mL)
at 60°C overnight.

i) Methyl-(4-methyl-S-pyridin-4-yl-4H-[1,2,4}triazol-3-y1)-(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
soom temperature overnight. "HNMR CDCl; : 8.72 (s br, 2H), 7.92 (s, 1H), 7.90 (d, 1H),
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2)

{1-12-(3-Chloro-pheny1)-2H-tetrazol-5-ylkethyl}-[5-(3,5-difluoro-phenyl)-4-
methyl4H- [1,2,41triazol-3-y11-methyl-a min e The title compound is

obtained from methanesulfonic acid 142-(3-chloropheny1)-2H-
30tetrazol-5-y11-ethyl ester (1 mmol) usiag sodium hydride (2 mmol) and
[5-(3,5-difluoro- pheny1)-4-methyl-4H-11,2,4]triazol-3-ylkmethyl-amine

(2.8 mmol) in DNIF (5 mL) at room temperature overnight. 78 %éai)é
786062 CHid G- pRBng B £ 1B (5 Alb thyf &bty 63§ 518, 7.87 (- 31D
2t.§§r@9}’ -[1,2,41triazolo[4,3-a]pyrinildine The title compound is obtained
from methanesulfonic acid 1-[2-(3-chloropheny1)-2H- 5

tetrazol1-5-yli-ethyl ester (1 mmol) using sodium hydride (2 mmol) and
MRV Bid denpi6s h Friattalyalmalh 2 Alwazeiriyd-aipirimicing-¢Hetrazol-5-
mmol) in DMF (5 mL) at room temperature overnight.  ab)
y8:-£tby8-e398Koru-pheny1)-21I-tetrazol-5-y1]-ethy1}-3-(3,5-difluoro-phenyl)
1156@iﬁe%@ﬁ?@é&@b@@%;[ﬁe@oﬂtﬁi&zzﬁ@%ﬂ@%‘fﬁiﬁmefﬁhﬁnmmmmlfomd‘cm I-

is obtained from methanesulfonicggid ) din hydride (2 mmol) and 3-
Gl dbiSprehy Bt eSS h RO s 8 (A TS uglng sodium
Myride (2 ssmelkantlydro-[1,2,4]triazolo[4,3-a]pyrimidine (1.8 mmol) in DMF (5

3-(3,5-Difluorophenyl)-5,6,7,8- -[1,2,41triazol salpWimidi
LR B T RIS LT oo (U e Ut che. T a2 U 280
B63 & 63 hlgyerbgOyED 2129t edra B0 -G 1te HI- 815 (it 18y 48 61, BHbt2 46
rahydro4H-1,2 3a,8-tetraaza-azulene The title compound is obtained from
(%-%ggr@%%ﬁiééﬁo@%henyl)-ZH-t azole (1 mmol) using sodium
hydride (2 mmol) and 3-pyridin-3-y1-5,6,7,8jtetrahydro-4
éoﬁié;r 3?,(;%39 t%%%fp?ti_%z-;)e]@yz%l(-%‘%% N1 BV (- eh - 50 Ridin-4-y1-4H-
[8424] BaibBeyhhanide)-211-tetrazol-5-ylmethyl]-3-(3,5-difluoro-phenyl)-5,6
,8- tetr2hydro-4H-1.2.3a,8-tetraaza-azui _fHlescampopey-2m-
%Zbetztallitraee%o{grl i -tl)sr(())r%n%fr%ee@[%/ﬁ%- g&(;é 3%%%9%%%1&])? g?etrazole (1 3}.13)
2Emotohylisttiy sedénil mmeilesi2asedatpdidride (2 mmol) and 3-Pyridin-4-yl-
-(3,5-Difluoro-phenyl)-5 -t : -4 -8]“%,;@) At a:AZVIRRSo
gf(,g,g-tetr d B%ﬂé’(é%r)lnaﬂgg?% %g?g%%&e H %1 55208 y m

mmo roo perature overnlght.
temperature overnight.

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

The title compound (42.1mg, 63%, yellow solid) was obtained from methanesulfonic acid
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-[1,2,4]triazolo[4,3-a]pyrimidine (1.8 mmol)
in DMF (5 mL) at room temperature overnight. 'HNMR CDCls : 8.72 (4, 2H), 8.15 (s,
1H), 8.03 (m, 1H), 7.62 (d, 2H), 7.5 (1, 2H), 6.16 (g, 1H), 4.12 (m, 2H), 3.5 (m, 2H), 2.2
(m, 2H), 1.84 (d, 3H)

m) [2-(2-F1uoro—S-methyl-phenyl)-ZH-tetrazol—S-ylmethyl]-methyl-(4-methy1—5-
pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-amine
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In a similar maimer, the following compounds were prepared : 30ae)
8-{142-(3-ehloropheny1)-21-1-tetrazoi-5-Aethyll-3-(3,5-difluoropheny1)-5,6
,7,8- tetrahydrafl,2,4]triazolo[4,3-a]pyriraidine; yield 40.4 mg; 55%, light
yellow solid; 79 NMR CDC13; 8.15 (s, Ill), 8.03 (m, 111), 7.5 (n, 2H), 7.25
(m, 211), 6.89 (m, 1H), 6.16 (g, 1H), 4,0%4rn, 21-0, 3.48 (m, 2H), 2.2 on,
210, 1.83 (d, 311) at) 8- (1-[2-(3-chlorophenyl)-2H-tetrazo1-5-yll
ethyl1-3-(4-atethoxypheny1)-5,6,7,8- 5 o
@ﬁéﬁ&?&%ﬁfﬁfﬁﬁﬂ%@ﬂ%ﬁfaﬁwﬁh@ﬁ@%ﬂaa i 21t ines SyapawlgiRenyl)-

IL-ANMIR- CRGL3 71Bdker (S{HB. R IRl H1dT IlebnldoR _Iiéﬁi@s‘%ﬁél mmol)
6.98 (d, 211), 6.16 (g, H), 3.97 gt, 2H), 3.86 (s, 3H), 3.46 (in, 2H), 2.13 (m,
\ﬁ;ﬁg io.é‘é“tb*,)‘%‘iil‘ji‘éé% mmol) and 3-Pyridin-4-yl-5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-

Briiahinre @-5athonyRYIdinG ML) 8- 3ok (nghleraphwayi)al l-tetrazol-
5- ioyflethy1}-5,6,7,8-tetrahydrof42,41tHazolo[4,3-a]pyrimidine; yield 47.5

T R S k=
¥} B4y 2114, 2108203 3DLpmEsg5 (d, 3H) ah) N

G S TR S R e
gleqmwgﬁﬁmrﬂaqwmew 85181 25 o dH)5 182l by Hyd8 B Zimrddl) ynd 3-
ngfkgiﬁ'ﬂlu L1, iszétﬁghﬂd%%1%%%%@152&22%?@3%%?&‘&1?8(1%%6]1‘)1’ﬁh%? %

H), 3.49 (m, 21-1); 2.
Bl ppreRmERtsrppRBIty DEgnEhétrazol-5-ylimethyl}-3-(2-methoxypyridin-4-y1
)-5,6,7,8- 20 tetrahydrol11,2,41triazolo[4,3-a]pyrimidine; yield 108.2mg,
59%, orange solid; IFINME. CDC13: 8.26 (d, 111), 8.24 (s, 1H). 8.15 (m,
M- ZABIns oonhonyd)otHrietmare]-Bybe qdy 30 itk - PrH 6 483 ¢tr sy do-

[3,93/Ri1a33R[85)) fydhifdiaeS (N, 211) aj) _

3-( }#%—(Z-methoxypyrlgjla-4-yl)-6,7-d|hydro [I',2,4]triazolo[4,3-al

Thriitirirearosng sepininsd figm pothanesyionie-sidGharissaittienyliedl-tetrazol-
sLiBaemg, B ¥ YRHRW QAR sddithNMR: o8 424(Ip 2t @24 )
1%4),{?.% ilﬂm gH), 7.25 %?i%l)., %%9%?%—%%%%% ggdzﬂp 4.12%%2%’,7’8
tgighydodip-4lgarelolf Byalpyariding {1 anpal o b dRyBmiaionmI).-8-
tehfpdrbduiedopheml)-2H-tetrazol-5-yllethy1}-5,6,7,8-

p) 8-{1-[2-(3-Todo-phenyl)-2H-tetrazol-5-yl]-ethyl}-3-pyridin-4-yI-5,6,7,8-tetrahydro-
[1,2,4]triazolo[4,3-a]pyrimidine

The title compound is obtained from methanesulfonic acid 1-[2-(3-iodo-phenyl)-2H-
tetrazol-5-yl]-ethyl ester (1 mmol) using sodium hydride (2 mmol) and 3-Pyridin-4-yl-
5,6,7,8-tetrahydro-[1,2,4]triazolo[4,3-a]pyrimidine (1.8 mmol) in DMF (5 mL) at room

temperature overnight.

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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30tetrahydro[1,2,4jtriazolo[4,3-a]pyrimidine; yield 220 mg, 51%, yellow

foam; 1H NMR CDC13: 8.42 (br, 1H), 8.2 (d, 111), 8.04 (d, IH), '7.77 (d,

111), 7.27 (m, 2H), 6.95 (s, 111), 6.13 (m, 111), 4.06 (t, 2H), 3.93 (d, 311),
3.44 (m, 2H), 2.15 (br, 2H), 1.79 (d, 31-1) 80 al)
3-(5-{143-(2-methoxypyridixt-4-y1)-6,7-d)'gydro [1,2,41triazolo [4,3-al
pyrimidin8(511)-y1] ethyl)-2H-tetrazol-2-yObenzonitrile; yield 87.8 mg,

58%, off white solid; Il NMR CDC13 : 8.44 (s, 1H), 8.37 (d, 111), 8.26 (d,
111), 7.77 (n, 211), 7.29 (n, 1H), 6.98 (s, 111), 6.18 (g, 1H), 4.12 (m, 2H),
63@%ﬁ?&d@ﬁ)&»ﬁéz[fQQ—%&%lﬁéﬁ%%»Sl- 2 {fry 13 b 3Bl an (s o fa
-methoxypy rid in-4-y1)-5,6,7,8-tetra hydro-91-/- 1,2,4T Mazola [4,3 - al

112,33 PristEpntaoagmigBehy|)-21-f-tetrazol-2-Abenzonitrile; yield 32%; IHNMR
1eP63 c Brfthidsd klblaB A0 Hidinghebilenidibid 16 (fh-Hrbh 768 izt y1)-
7.08 (d, 114), 6.88 (s, 1H), 5.05 (s, 2H), 3.97 (s, 311), 3.94 (in, 2H), 3.39

SEH'Y,I 25?91)(’1 ]}T.%O@rﬂsﬁ’la)s.o Ongr{}ydnde (2 mmol) and 3-Pyridin-4-yl-5,6,7,8-tetrahydro-

Bi(pA[Fr @ Erdimnetb oy imidinot SO cdibydra [ohdbiiazaniidodealiont.
pyrimid in-8 (5H)-y-1.] methyl)-2H-tetrazol-2-yOb enzonitrile; yield 67%
*I-INNIR (dmso-d6): 8.50 (br s, 114), 8.36 (d, 111), 8.04 (d, 1H), 7.83 (dd,

s BU26 R0 130 ol pheRyDO2(S- iz 0144y fin )] -3-91:(Ri813)1-8,83 &StedFhy dro-
3.49 (in, 2H), 2.10 (in, 211). 15 Example 27 4-(5- [2-(3-ehlorop
%ﬂlﬁ%@%‘?&?ﬁfﬁﬁgiﬁ}ﬂ%eth oxyl-4-m ethy1-411-1,2 4-triazol-3- yl)py
TidicieieSaiysuity hidany . 53m oo R okl &stia)ahhwas Aatetdm ayiRbnesulfonic acid

c ining [2-(3-chloro- 20 nyl)-214-tetrazol-5-yThmethanol (32.9 mg
etestiv st i eI e el
siofpafartyPivieliminyless, Tiseatiahydas- tibn, 2 gpped endheaiedeatl @G mol) in
vernight. After cooling, water was adds ue 0
R T e e TR MR bR ST . 1)
Jaydis Wee washedyilD b (e 2 HiieH0oudr, 316w shitf i) fil tR6gtraBE)

concentrated. The crude product was 25 purified by column
chromatography (5% methanol in dichloromethane) to yield the title

tE8r{pfLH( GBlaredpitersd A HA t6any; BgHeg iyl J-BHAR IR GBS B, (Hpm):
8%@ 2 l]§ ? > ]ﬁ% 8.09 (rn, 111), 7.64 (m, 2H), 7.54 (m, 214),

tgt. @i‘%%‘g 2 g% X ézﬁfgrlﬁqﬁvees 27b to 27r may be prepared as
Tdesdtibeudforexdmpleig7aidt methanesulfonic acid 1-[2-(3-chlorophenyl)-2H-
tetrazol-5-yl]-methyl 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.

u) 8-[2-(2-Fluoro-S-methyl-phenyl)-2H-tetrazol-5-ylmethyl}-3-pyridin-4-y1-5,6,7,8-
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)-2 H-tetrazol-5-ylj-ethyl}-3-pyridin-4-y1-5,6,7,8-

tetrahydro-4H-1,2,3a2,8-tetraaza-azulene
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81 The title compound (44,0 mg, 48%, clear oil) was prepared from
1-[2-(3-chloro-phenyl)- 2H-tetrazol-5-yl-ethanol (54.3 mg, 0.242 mmol),
sodium hydride (12.0 mg, 0.29 mmol) and
4-(5-methanesulfonyl1-4-methyl-4H41,2,4]triazol-3-y1)-pyridine (69.1 mg,
0.29 mmol). 1H NMR (CDC13) 5 (ppm): 475 (m, 2H), 8.16 (at, 1H), 8,04
(m, 1H) 7.61 (m, 21-1), 7.49 (m, 2H), 6.59 (q, 111), 3.63 (s, 3H), 2.04 (d,
3H).

ﬁqmm@ﬁ}m@@zsmbtm&mar@hm@ﬁmm@ -r2pilwept I mathol-3-

RyBL r t Whi d
%ﬁﬁ?ﬁﬁ%&é?ﬁﬁ %ﬁfﬁzo.%%%ﬁém%ﬁ‘%k e R

Iﬂgytﬁﬁ}a—é 7@«2@%@6150& -h.452,8-tetraaza-azulene (1.8 mmol) in DMF (5 mL) at
M@w&ﬁgmethyl -4H-[1,2,4]triazol-3-yl)-pyridine (38 mg, 0.16
mmol) The product was purified by chromatography using a silica SPE

S R SR T S

41{93715331@)”213@643@1&13 1), 7.46 (t, 111), 7.34 (d, 1H), 5.94 (s, 2H), 3.63

2 50 ,
1 At bt St fom metbasesiionis st Piode e ptisararel
S-yJI]plyltidrh@fEhel mlmmimmptgﬂodxﬁmhyrg;qumbwm M&ﬁ)ﬂima’sﬁrepamd
tet tha . mmol),
tgi g{a%ﬁghy%jr%ﬂe te]tra S ar%%u egf.)y(a e (gﬂ?(éﬂﬁ? r‘{pﬁ&%ﬁ room t)emperature

4 nim
qrﬂe"thghtestllfonyl 4- methyl -4H-[1,2,4]triazol-3-y1)-pyridine (70.2 mg, 0.30
mmol). The product was purified by chromatography using a silica SPE
tube (2.5 - 4% methanol in dichloromethane).11-1NIVIR (CDC13) 5 (ppm):
B F14b2-(3-2a®);ph o8 N2 By t 7 gul-(oly K 1eth 163 ol iy 47y 24,60, 7832t (alay dro-

M})g@z@g{grmagﬁgbgs 31l), 2.28 (s, 3H), 2.04 (d, 3H). 25 e)

{512-(2-Fluoro-5-methyl-pheny1)-2H-tetrazol-5-ylmethoxy]-4-methyl-4H[
Tilcztzr]@rr@moau}qas pyitdie Torheetiencsipuigridiis Ipt2fareddmirenyl)-2H-

té?ra(%ﬂ?%‘i? éﬁ%%@?&é‘{@hﬁ%@r@!ﬁg%%'h@aﬂde BEHRAIPhib 5P in-4-y1-

sodium hydride (1.5 mmol) and

5@(%%%&?@@%@%&%@%@%@@{@ 0L B|triped] iBRAYF Y raine(100s

A R%Pernight.
4- -{1-[2-(2-Fluoro -5-methyl-phenyl)-214-tetrazol-5-y1]-etboxy}-4-methyl

-411[1,2,4]triazol-3-y-1)-pyridine , The title compound is prepared from

y%*g-ff-'(g'-@ﬁ%iso'g WW&ZM@EP&@@%M%W@Byrndm—S-yl—

sodium hydride (1.5 mum?)

4ﬁ(§%éiﬁd%%§lﬂfbmll4¢methyl -4H[1,2,4]triazol-3-y1)-pyridine (1.25

TRENGHD cBhpound is obtained from methanesulfonic acid 1- [2-(3-chlorophenyl 2H
4-(5-[2-(3-Chloro-pheny1)-213-tetrazol-5-ylmethoxy]-4- eﬁelo ropyl-4
t%fﬁrg Srdletiylyaigid MRl ﬁ%@&ﬁWr@s ethyl-(4- methyl-

I3 deehlona-phenyil)ediatrmasslaaulk 1 eé'ﬂﬁﬁ@i%(ﬂa bmm@)xni%mbm
hydride (1 5 mmol) and 4-(4- cyclopropyl 5-methanesulfonyl-4H-

tff’?%ﬂfﬂ%‘?z‘b‘f =pyridine (1.25 mmol).

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-chloropheny!)-2H-
tetrazol-5-yl]-ethy! 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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h)
4-(5.-{1-42-(3-Chloro-phenyl)-2H-tetrazol-5-ylpethoxy}-4-eyelopropyl-411-
[1,2,4]triazol-3-34)-pyridine 15The title compound is prepared from
1-12-(3-chloro-phenyl)-2H-tetrazol-5-yl-ethanol (1 mmol), sodium hydride
(2.5 mmol) -- 78
4-(4-cyclopropyl-5-methanesulfony1-4H41,2, 4]triazol3-y1)-pyridine (1.25
mmol). 1)
4-[4-Cyclopropy1-5-(2-rn-toly1-2H-tetrazol-5-ylmethoxy)-41141,2,4.1triazo

Aa§3ﬁl—lﬂ-”{ﬁ@ﬂiﬂ&%-pE%iﬂ%@m%@ﬁﬁ%g’}%lo%Mﬁﬂ- ﬁ?é%gn?s

prepared from (2-m-toly1-2H-tetrazol5-y anol (1 mmol),

trirahdrer b bRzt h3caleysispting 1-5-

meth&%%tﬂfﬁﬁﬁls%ﬁkmmﬁﬁhﬁﬂéﬁimﬁigE&d@-?ﬁ(@lﬁﬁ@&éﬂﬂé}}%ﬂ&}{-
8.77 (s Br, 2H), 7.97 (m, 2;2%7.79 d, 2H), 7.47 1t,

%CDCls? (Ppm): ' ) 47
I9EREOY %‘%d’, Hihesheny! @mpl) vaing spdiuadyisidol 2 gmol gnd F-pyrigin-3-yl-
%mﬁagaﬁi@fb-ﬁmm]diafﬁf%%%%m l}(%n@}[}ﬂi(%ﬂ%pﬂ? Mf_%}li‘(_sl mL) at room
etrazol-5-y1)-ethox-y]- ,2,4)triazol-3-y1}- pyridine . The title
t%rgﬁ%%tﬁﬁ(f 7%; 19%, clear oil) was prepared from
1-(2-m-toly1-2H-tetrazol-5- 30yl)-ethanol (1 mmol), sodium hydride (1.5

' 4-(4-cycl -5-

R T o o) A L O Ao b i 675
t(¢GRIGEB)-61 (PPimiaddedd BAhy2idin O3 (m, 2H), 7.78 (d, 2H), 7.45 (t,

H),.7.33 (d, 1H), 6.62 H), 3. , 1H),.2.49 (s, , 2.05 (d, 3H),
T}ﬁ_)ﬂt rﬁ?ﬁ%ﬂ?}liladé ?ﬁz’nég{é}% f) R))gtﬁagés&lfc?mc acid ?-{3-'@-&&0%%&1}-2}1-
ter@zQlyleld proimy bBdrA 2efludy osnmeitiypheinidr) (2 hintely azd |35, sretuox-

-4 iazol-3-3/1}pyridi il [

A R e A R TR G RS e =
rogrdrieiepet BumeKshinagid.
4-(4-cyclopropyl-5-methanesulfonyl4H-D,2,41triazol-3-y1)-pyridine (1.25
mmol). iol)

a4} §-CySSprbpy P e P22 - fhivavebybiteyh plichphr RHntStyd25)6,5:§ 4 pteshg dro-

Mradklsd %_rji%géh -y1)-pyridine The title compound is prepared
from 142-(2-fluoro-5-methyl-pheny1)-2H-tetrazol-5-ylk ethanol (1 mmol),

Tdsditierrorpaniae! (s Shrmmesl enmel by oishydpyB-5hivethpiresiidiiyittazole (1

Nidaronue (8. Simimolf | .
TS L T B RS L
Hrdi1233a8 jehprdiraulenn élifl eooh poDdvFi§Sprép ateddmmmperature overnight.

[2-(3-iodo-phenyl)-2H-tetrazol-5-yll-methanol (1 mmol), sodium hydride
1,5 mmol) and

ad) 8- RréHahlesoirdpy D 3RethiiaaplS1y bt A S-dittwpricipb ety DSS,6,7,8-
tm@ﬁ’}}iro—f%H-l,Z,Zia,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 similar manner, the following compounds were prepared :

ae) 8-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yljethyl}-3-(3,5-difluorophenyl)-5,6,7,8-
tetrahydro[1,2,4]triazolo[4,3-a] pyrimidine; yield 40.4 mg, 55%, light yellow solid; 'H



10

15

20

25

30

n)
4-(5-{112-(3-lodo-pheny1l)-2H-tetrazol-5-yThethoxy}-4-methyl-411-[1,2,41t
riazol-3- y1)-pyridine , The title compound is prepared from
142-(3-indo-phenyl)-2H-terrazol-5-yl-ethanol (1 25 mmol), sodium hydride
(1.5 mmol) 4-(5-methanesulfony1-4-methy1-4H41,2 4]tiazol-3-
y1)-pyridine (1.25 rnmol). o)

M@@@P@@S%é%@ !E‘{%] gﬁy@(ﬁﬁzﬁ@zﬁ@ﬂ'ﬂ?t@@éwﬂﬂl@l6 (.

4]triazol3-y1 rldlne 84 fe compound is prepared from
43 hy"ﬂ)“%%@z%i%@i]%théﬁé@(ifﬁamol) sodium hydride

(2.5 mmol) and 4 (4 cyclopropyl1-5-methanesulfony1-41-1-

d

G A S B oy i 67
teirzhﬂﬁrﬁa&lo%s}maz}g}ﬁ[dsa@],pmeltﬁ!ewmbb%a 1w dpareefrarpil; HNMR
dn[@n(?vsq@q@pmﬁpw}ozmeﬁ@zclécaﬂﬂbm (&, Mmob.o8qdivimhydids, 11H),

?4@&”&]‘30%&?&13%1%%%&4%%&90%9% W145) h¥eidh 3Ry 1)-pyridine (1.25

mmol) 10 q)

e s ey e

zo 3 y1 e co d'is prepared from
ﬂ@h@éﬁ@?&éﬁéﬁ‘m}@H&'e‘ﬁérzﬁ%o%émh’r&wm%dﬁewérﬁlﬁy@l]rrée
Y swynotl Rk CDC13 8.15 (s, 1H), 8.04 (m, 1H), 7.5 (m, 2H), 7.47 (s, 1H), 6.92 (s,

e BN A SO 2 R T RIS sy
2-(3-Chloro-phenyl)-5-{145-(3,5-difluoro- phenyl) -4-methyl-41141,2,4)triazo

J!ﬁ*s P43 @MA&%&%@'%&%%' WP@%&%%&E&?%S@%EP%D
3-chloro-phenyl tetrazol-5-yl hanol 120m Sodium
Sn% t@t(rf%vﬁm{é%lﬁawg(%ﬁ BlﬁFB‘%@ﬁyX§€§1 AR e Mo lopy solid;
'mathir-4B 4L, Z;Q]sr(azmg (&Qﬁ(mmgl)s BxamlER8.48 ah, 2H), 7.28 (d, 1H), 6.98
I|n ol-3:ylo th etr
G R g et Spom ORIt
4-{512-(3-iodo- phenyl) 2H tetrazol-5-ylmethoxy]-4-

%”%fﬂ i X WA L YASIO S @ AN (] '{lﬁé&tm@)%ﬂﬂ@tﬁx (Brl4- Fyl% -5,6,7,8-
mmo

palladium (O) teirakis-triphenylphosphine (0.05 mmol) i n D
tHiT3RIB08 iR s BRERIdinG HEe ) RS YarRianee ﬁ?&&u&lw

odfies® k_!)ﬁ flashisheomatogiamhys 8GR, Examplesn2 i 288 ey ey epases, 15H),
259651059 T0r, SR 28310 3.61 ¢, 280), 2.25 (m, 250

aj) 3-(5-{[3-(2-methoxypyridin-4-y1)-6,7-dihydro[1,2,4]triazelo[4,3-a] pyrimidine-
8(SH)-yl]methyl}-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-y1)-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
CDCl;: 8.42 (br, 1H), 8.2 (d, 1H), 8.04 (d, 1H), 7.77 (d, 1H), 7.27 (m, 2H), 6.95 (s, 1H),
6.13 (m, 1H), 4.06 (t, 2H), 3.93 (d, 3H), 3.44 (m, 2H), 2.15 (br, 2H), 1.79 (d, 3H)
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85 b)
3-{5-[1-(4-Methy1-5-pyridin-4-y1-41111,2,4Jtriazol-3-yloxy)-ethyll-tetrazol-
2-y1}- benzonitrile , The title compound is prepared from
4-(5-{142-(3-iodo-phenyl)-2H-tetrazol-5-y11- 5ethoxy}-4-methyl-4H4 1
,2,41triazol-3-y1)-pyridine (1 mmol), zincggyanide (1.1 mmol), palladium
(0) tetrakis-triphenylphosphine (0.05 mmol) in DMF (5 mL) at 80C

zﬂ)/SI(aQM[Sq)Z methoxypyrldm-tt—yli 647H-dﬂiyg?[% WA 4]t|r1azollo[4 3-a!ﬁy|m{u';im-
2 riazo oxyme etra
e M e Gl /oD gt ke scis
Mh@c‘,?a%roﬁyiﬂ &[2HBWd{bHéﬁy&)ZQEd-téfﬂa,ZDV5(m 2H), 7.29 (m, 1H), 6.98 (s,
Minethe iazgl- )5 ziRC. cyanide (1.
m?:mol) ;;%lggbjr%] %%A)(lé({et?g%j?ﬁ)ﬁsenyﬁﬁgg }ﬁp% 221%1&%’0%% E%%F(%(’g )
mL) at 80C overnight.  d) 3-(5-[1-(4-Cyclop
“mmyi(wqﬂﬁ;mléthﬁﬂyﬂlﬁ3112'!4’1%@183‘mﬁﬁ)d@myﬁql@zﬂt&lzolo[4 3-

Ve are
aiﬁ} I%E;/%IQO rop§| hﬁé %&Otn%pp en é)fgflrgr%‘f 5- ylf Iglﬁiucq&ﬁ @WR
C'Pﬂhua%é $sy 15D\ Fifine, (h%maﬁ)(cmawa?ﬁdg (IED, mAsol), Bl A8t (Q)),
%@Ogegés@mm@@yipmipﬁms@ﬂﬁ Aol RIMESMLIRL 895 Qvesright
3-(5-{[Methyl-(4-methyl-5-pyridin-4-y1-4H-[1,2,4 1triazol-3-y1)-amino]-meth
aylp-cét(m,z-wﬁrmmxmmmﬂwt&mommw [ RISRARANT

ethyl(4-methy1-5-pyridin-4-y1

%ﬁﬁ%ﬂg%ﬁa ﬁgzyo#@ %g?mnetﬁ ?T?r(ﬁbj b#;r?c Coé.%l (yllél( )E%ﬁ{
%‘ﬁﬁ%ﬂ‘iﬂnﬁ; Q@%Rﬁ%rﬁﬁe@ylﬁﬁb§&ﬁrﬁé Wrﬁﬁ(dlf) |H‘DMP((5snilLH)aﬁ 06 (s, *
28034.4259vemight 5315; 3.88 (s, 3H), 3.49 (m, 2H), 2.10 (m
(1-[Nfethyl-(4-methyl-5-pyridin-4-y1-4H-[1,2 4]tr|azol -3- yl) amlno) ethyl)-
tetrazol-2-y1)-benzonitrile 30The title compound is prepared from

142- §3 da-phenyl)-2H-tetrazol-5-ylkethyl}-

menﬁ)ymi -methyl-5-pyridin-4-y1-4H-[1,2,4jtriazol-3-y1)-amine (1 mmol),
ayiCSeflari@el{lodophenyl)-2H-tetrazol-5-yllmethoxy}-d-methyl-4H-1,2,4-triazol-3-

yDpyridine

Sodium hydride (7.5 mg, 0.187 mmol) was added to a vial containing [2-(3-chloro-
phenyl)-2H-tetrazol-5-yl]-methanol (32.9 mg, 0.156 mmol) and dimethylformamide 3
mL). The reaction was allowed to stir for forty-five minutes. The vial was then capped
and heated at 80°C overnight., After cooling, water was added 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. 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 (CDCl3) & (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-
yhpyridine
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86 mmol), palladium (0) tetrakis-triphenylphosphine (0.05 mmol) in DMF

(5 mL) at 80C overnight. g)
3-f5-(3-Pyridin-4-y1-6,7-dittydro-5H-(1,2,41triazolo [4,3-a]
pyrimidin-8-ylmethyl)- tetrazol-2-y11-benzon it rile , The title compound is
prepared from 8-[2-(3-iodo-pheny1)-2H-gqtrazol-S-yImethyl]-B-
pyridin-4-y1-5,6,7,8-tetrahydro-[1,24]triazolo[4,3-a]pyrimidine (1 mmol),

zinc cyanide (1.1 mmol), palladium (0) tetrakis-triphenylphosphine (0.05
Thntsly reDrIG(H) mestCooviseniejht wee pppared from 1-[2-(3-chloro-phenyl)-
Brlll 12 63-yridinasy, §5<§37nfé'hy§]f§9 mhlobL MMR@&?Q]O mg, 0.29 mmol)

pyrlmldm -8- y1) ethylF tetrazol ben ion itrile , The title compound
PBepatanctonsBlfoo- @ms%lﬁ%@wmémwgm@wmw 029

daind R EHEHSY %1524 Biar dak @ alpyrisnding, ( m,
Ig%?]cgc anide 1E€€1 1 %flm allad ﬁjm (g%; tetrakls trlp%eny?pggsmrzg(g%
b DD & 39, el Bbe Semighi 2
3-[5-(3-Pyridin-4-y1-4,5,6,7-tetrahydro-1,2 3a 8-tetranza-azulen-8-ylmethy

tetrazol 2- 3{% benzonitrile 20The title comﬁound 5 pre ared from

ﬁj-w %VI}‘%’F’I %&r&fﬁ’f@lﬂrﬁgﬂﬁ} oxy)-4H-[1, 4]tr1azol-3-yl] -pyridine

. Wtdl@ébﬁ%oﬁr@, Zzsmﬂgmmtasblaﬁaﬁﬁé@mmﬂ leng gbinmaletrazol-

anld palladium (0) tetrakis-triphe hos hlne 0 05
R (3 FHEy G ADE UTHIGHE D S P AR o
ﬂi&tHaﬁésﬂfér@ﬂéﬂ&Ié&?Ndﬂ@fLZ(@tﬁa&dl@ik@BZ@ﬂaiﬂﬂe(B@mé){mMmol) The

LA S PEhy S BASRA) BRI B Lo (2 6 mhano i
W&m&% ﬂﬁixﬁedqif@dw K0ad i¢ban? RadBdettadrg)-d ELNRNR (CDOIYI) (ppm):

2SS P et ) N0 54

ZH) 3, 63 (s 3H), 2.50 (s, 3H).

d) 4-{4-Methyl-5-[1-(2-m-tolyl-2H-tetrazol-5-yl)-ethoxy]-4H-[1,2,4] triazol-3-yl}-
pyridine

. The title compound (70 mg, 79%, off-white solid) was prepared from 1-(2-m-tolyl-2H-

tetrazol-5-yl)-ethanol (50.3 mg, 0.24 mmol), sodium hydride (16 mg, 0.4 mmol) and 4-(5-
methanesulfonyl-4-methyl-4H-[1,2,4]triazol-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 (CDCl) § (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-S-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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al) & a2) (R) &
(S)-4-(5-{1-(2-(3-chloropheny1)-2H-tetrazol-5-yllethoxy)-4-methyl4H-1,2,4
1-triazol-3-yl)pyridine The racemic mixture of 4-(5- {14243
-chloropheny1)-2H-tetrazol-5 -yl] ethoxy }
-4-methyl4H-1,2,4-triazol-3-yl)pyridine wgs separated with a chiralpak AD
column (4.6x250) using 50% isopropanol and 50% ethanol and a flow rate
of 2 OmL/minute, The first enantlomer 15.6 m )_.had a retentjon time of

%‘té’fﬁ}ﬁ[ﬁé%-ﬁmlmé -erhrheaiic fe(gas )‘/Haﬁ‘&’i‘é’?e‘fe’ﬂﬁgﬁfl HE-

[QtZ],d]QYafnltBLSﬂ}spmlalﬁamlar manner, the following compounds Were

TR ore i e LBy i B ) R P 550

du}zmmtrﬂlerﬂrﬁ&ﬁsodmdm@ﬁﬁdéihlmkp&iﬁlfdada% rRetEahtsdl o RSGnabyl-4H-
[réné &EmaZRO n% 1.93 m (b2); semi-prep 21X250 mm
mEAim y% dPXB an?fj1 .5 mg b2 20C1) & c2) (R) and (S) ethyl
4 0.42-(3-chloroplienyl)-211-tetrazol-5- yllethylipiperazine-1- carboxylate
ondj h|r 1X25 in with
gg}% %#/@é’% e Ei%tr‘!f%fn Elilné ggngtr%nm %E‘g)cyf@ pg and 14 mg

{E,Z,QBd:?@ldEyl}RJ)yanﬁn(fS) ethyl

R O BN 2 IR ar szl syl -meganol

mn@on zsawmhyirﬁﬁ_(/hﬁmm& @d %{ﬁwcxjﬁlppﬁomhﬁwr(ﬁm)memmowéﬁﬂ
AU ¢ %& ngégw{rp %Imﬁzgl 0 EtOH/hexane -> 5 mg El and 6 mg
2 '30 88 HPLC conditions Ipak AD; 39C; MeOH; 4.6 X 250 ram; 2
mL/min; Rt = 14.3 min (ol), 34.8 mm (e2); semi-prep 21X250 ram
el i 2) (R)
T e L R
{Q/ﬂ%ﬁ%ﬁﬁﬁ?@zywm)ﬂmﬁecmralpak AD; 39C; MeOH; 4.6 X 250 mm; 2

TRb R o b B}ngggd k6.4 10195201 B0 21X 03 y1-ethanol (1

20mL/min.; y|eId fl: 29.2 mg VISCOUS yellow oll; f2: 28.7 mg viscous yellow
ol), sodium hydride (1.5 mmol) 4-(4- oyclopropyl— -methanesulfonyl-4H-[1,2,4]triazol-

3-yD-pyridine (1.25 mmol).

i) 4-[4-Cyclopropyl-5-(2-m-tolyl-2H-tetrazol-5-ylmethoxy)-4H-{1,2,4]triazol-3-y1}-
pyridine

. The title compound (4.6mg, 11%, yellow solid) was prepared from (2-m-tolyl-2H-tetrazol-

S-yD-methanol (1 mmol), sodium hydride (1.5 mmol) and 4-(4-cyclopropyl-5-

methanesulfonyl-4H-[1,2,4]triazol-3-y1)-pyridine (1.25 mmol). 'H NMR (CDCls) 8 (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—S-[1-(2-m-to!yl-2H-tetrazol—S—yl)-ethoxjf]—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-y1)-pyridine (1.25 mmol). 'H NMR (CDCl;) & (ppm):
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Ic Example 30 a) 2(3-ehloro-phenyl)-5-1(triphenyl-
A,5-phosphanyl)-methyl]-2H-tetrazole hydrobromide Triphenylphosphine
(89.4mg, 0.341mmol) was added to 5-bromomethy1-2-(3-chloro-
15phenyl)-21-1-tetrazole (93.2mg, 0.34Immol) in toluene (5mL) The
reaction was heated at 80C under Argogior 4.5 hours. The reaction was
cooled and concentrated to yield the title compound as a white solid

8. (713%1 g, 2890 Ll "5“’7/85(8 %Cﬁﬁs&t RRM)7 E?&i(lmﬁ%ﬂ(@o&m A (m,
1232@ @(;@Lg?rg%ﬁ( 3H) 147 (m, 2H§ Dol (1 ! &?{ 2H). 200)

henyl)-214-tetrazol-5-y11-vinyl}-4-ethyl-414-11,2,4)triazol-3-y1)- pyridine
4-Ethy1-5-pyr-4-y1-4H41,2,41triazole-3-carbaldehyde (56.4mg,
kmzmmﬁ)msﬂmamwbmdmethyﬁpmardﬂ(&m’a)(ﬂrﬁjﬁdd&bw]atm-

Qnta Ioro -phenyl)- 51(triphenyl-
[1’&1 1”r’{?jzsop énr%‘f’f fﬁyll 2H-tetrazole hydrobromide (165.1 mg O

. TROUemol) Rbdissohveriie dime (Ry(Pofmam e ¢2ml-phadid)-Ab itz af DB

R By %m§§é Ok A2 or@’%‘s %%‘8192%4‘% ?c'iSﬁ%;'% ?W%%@ngﬁﬁonw-

to stir a room mperature ours. It wa ed at 80C tor 1.5
4Rdlis 4 RfieratSolingywdies (WA$ adedl 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
I)&’@ébrmpmécﬁ-ﬁbﬁKé-Me—ﬁmﬂutlwéslpdbfﬂéﬁﬁsgrml&i?ﬂ}t@ﬁ@xy}-4H-

Mﬁ@lﬁgl;g%g Yyield the title compound as a white solid. 1H NIVIR
@ C13) 5 (ppm): 8.84 (d 8.22 (m, 114), 8.10 (d oft, 111), 8,04 (d, 1 823 o
5

. Tkrealrlwomwm ppaep femal (ﬁ%r@ﬂ&pm é?r{@fhzhah%li %Hs*ﬂyaz

etlalRAlankdis NOsRRNE ALY A58 WY B g bt o kY-

zol-3-y1)- pyrldlne The title compound is obtained from
4H- Esz{élirza%slc%yé}@sﬁm:@y@)m@a%zol 5-y11-
viny1}-4-ethyl-4H-[1,2,41triazol-3-y1)-pyridine (1 mmol) by reduction of the
olefin. d)
mmé-t%@ﬁﬁﬂe%@hm%ﬁéﬁtamléﬂwl{%ww&ﬁﬂr@p%ﬂitalwkﬁ-
%- sdilliét]triazol-3-y1)-ethanol  The title compound is obtained from
chloro -phenyl)-2H-tetrazole-5-carbaldehyde (1 |ommolg by addition of

ESrRpmRERH R RH ST dEn(ringreemil aAH-A%tizol-5-yl]-methanol (1

mb&@meaaﬁmvﬂ drrclopremdtl dde 44 s nddhhiiaaeh3 v DnyrALEL- (@ 2 4]triazol-
-[2-(3-Chloro-phenyl)-2H-tetrazol-5-y1]-1-(4-cyclopropyl-5-pyridin-4-y1-
3% [Rf{?‘,‘?l‘]‘tﬁé%ﬁg 5815938 ettianol

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

. The title compound is prepared from 1-[2-(3-iodo-phenyl)-2H-~tetrazol-5-yl-ethanol (1

mmol), sodium hydride (1.5 mmol) 4-(5-methanesulfonyl-4-methyl-4H-[1,2,4]triazol-3-
y-pyridine (1.25 mmol).

o) 4-{4-Cyclopropyl-5-[2-(3-iodo-phenyl)-2H-tetrazol-5-ylmethoxy]-4H-[1,2,4]triazol-
3-yl}-pyridine
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ISThe title compound is obtained from
4-cyclopropyl-5-pyridin-4-y1-4F141,2Altriazole-3- carbaldehyde (1 mmol)
by addition of the Grignard reagent formed from magnesium and
5-bromomethy1-2-(3-chloro-pheny0-214-tetrazole. f)
4-(5-{212-(3-chloro-phenyl)-2R-tetrazol-$ty11-viny1}-4-ethyl-4H41,2,41tri
azol-3-y1)- 20pyridine The title compound is obtained from

3-Chl h -tetr
. eyc%opr%oﬁn oro-pneny zg e %23?4 odo: z%}feﬁl(!?/lbz}ltﬁ%tﬁag rsr/]ll]nml\';thanol(l

@ﬂ@kﬂ&@ﬂmhp&e&w@)ﬁﬂﬂdﬁrm&H&@dﬂeloﬁmpybﬁam@mﬂe@fonylxm-
in- 4 ] |azol -y1)-ethanol (1 mmol) using
[%%ﬁﬂ Ilsa%ane éipr?] 5} cﬁtr Iuoro cetic acid (mL) in dichloromethane
25(mL) g)
3 Ch 2Htetrazal: 5yl efhyl-4H-[1,2
p4 Sglazgé AL yrld?ngar f?yl%)ﬁO-Hh% und%ééo%ztg{r?g%ia}%%l%paé sly to the

[$@etibriceoli8ed)fpydd@<chloro- phenyl) 5-[(triphenyl-

AR BNOSBA0NR TS o RS N PREATIRHRABRIS PBhanot (1

moih)(3oditor dyshidayh-Drmettd-E-es)eproipyiimetiiane sulion pl-Afibz o Fjazol-

PR @ amplR,AO0). and

4-(5-{2-[2-(3-ehloro-phenyl)-2H-tetrazol-5-ylpviny11-4-ethy1l-4H- 90

[1,2,41triazol-3-y1)-pyridine (example 30c), by starting from 5-( |

qi%@(@ 19833 £ PRy BRR RN L A1 ISy RZOIR AT PPRRAHIIAH A 1184] triazol-
phosphonium salt and 4-méthy1-5-

Syboawestipe.41)-[1,2 4]tr|azole -3-carbaldehyde as the aldehyde this is

_TRAGIRGWHthe R is prepared from 1-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl-ethanol (1

2-(3-Chloro-pheny1)-5-{245-(3,5-difluoro-pheayl)-4-methyl-411-11,2 41tri

Dssgzimba@étﬂ%/ﬂe%ﬁw}l P oo RSB B 5 Bbthifddriazol-

anglpaeusothaseguence used for 2-(3-chloro-phenyl)- 5-[(triphenyl-
X.5-phosphanyl)-methy1J-2H-tetrazole hydrobromlde (example 30a),
4-(5-(2-

. 22 (GatiaspohRmy-3H 1tescay sl etbrvipuend stvird AU R4 1ioR el gz LB~

pyrldlne to(example 30b), and 4-(5-
YORPl e ot By RS- 2H-tetrazol-5-ylkviny 1}-4-ethyl-4H- [1

. TRAlRZalgoNdd-RyishaR d exampie -30chl &y FReHg- M@ Batol-5-yl-ethanol (1

1-bromo-ethyl)-2-(3- chloro- phenyl)3 2H-tetrazole as a precursor to

%mypﬁ%%mflgﬁ g mmol), and 3-(3,5-Difluoro-phen )5-methanes&?§>ny1—4~

1hae(ByD-Ditlugrapiianyd Y dametayl:.4H11,2 4]triazole-3-carbaldehyde as the
aldehyde this is reacted with. 15 Example 31 GENERAL PROCEDURE
}Eor Te&ra{gldro -triazolo-pyrimidine synthesis:

a) 3-[5-(4-Methyl-S-pyridin-4-yl-4H-[1,2,4]triazol-3-yloxymethyl)-tetrazol-2-yl]-

benzonitrile

. The title compound is prepared from 4-{5-[2-(3-iodo-phenyl)-2H-tetrazol-5-ylmethoxy]-4-

methyl-4H-[1,2,4]triazol-3-y1}-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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Pyridine (--0.5mL mmol) was added to acid chloride. The aryl hydrazide (1
equivalent) was then added and the reaction mixture was heated at 130 C
over night. The solution was basified using potassium carbonate and the
product was partitioned between ethyl 20acetate and water, and the
organic layer was washed with brine, drigd 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

e e A S st

bempeigil: 7.26 (d, 2F1), 6.9 (t, 1H), 41 (t, 2H), 3.52 (t, 21-1), 2.13 (m,

'Tgmﬂe lel)mpound is pr ared from 4-(5-{1-[2 [(fﬂodo henyl? -2H-tetrazol-5-yl1-

3-(4-methoxy 5,6,7,8-tetrahydro[1,2,411triazolo[4,3-a]pyrimidine;
e‘}ﬂ@m%m%@fﬂ Pés{b%‘j FirnRk-3oRupKNMA ool encww@a (@1l pymol),

gnggll?% (%%t%l%é@ﬁpﬂxén}])plﬁy%(& @05 A881§Sn I (342,10 88dcvernight.

m

3-(2-ebloro-6-metboxypyridin-4-y1)-5,6,7,8-tetrattydrol11,2,4] triazolo

43U ingiRey sigys 301o00), IH ;
ci? 3%3((5 1H), gygs (s, 1H), 5.60(br, 111)%?@?(’?92%4 I%Hé%gﬁé} %%lgg%nyl
b?‘lz‘i‘}“?ﬂfs (m, 2H). Example 32 a)

. T (@ieneth@xupN il fiepaydd-Bon 4 848y aloy el ol £ B lisiaci e 3y Rl VIBiFiFb -5 -

e
YRERHIGIE-metibRg ph ALy 6 exmeletinhgrifs O A s bigaliadium
(Bleyrridinen 20D Rasp ranel paadihie enmarbehi) %, 800 senwere
combined and E10H (3.2 mL) and 10 niethylamine (0.6 mL) were added.
The reaction mixture was stirred under an atmosphere of hydrogen at
dyGofs- [BiApETRIupE HArBighti B J1erHi 6261 6HEGUBB-SRIS-e thyl]-tetrazol-2-
lg\?}:omat aphy (silica, 10% llvl NH; Me01-1 in DCM) yielded the product

TtESolid 163 mg, 75%), 1H-NMR (CDC13), 5 (ppm): 8.27 (d, 1H), 7.28

T L0 69906 i< bipphrO5 tbtn 314 )yblbgr 6 2H3) (S-I2AS- B Bft) 2001),

e Rt A s ey ol TR ipsides1 1 mmoD
pa]htliBidli@s epinkis-Tiphéitild ptoaphor(d. 06as syt e BiRad( hngupn ey evieldht.
in a similar fashion. 1H-NMR (CDC13), 5 (ppm). 8.33 (d, 1H), 7.18 (d, 1H),
7.03 (s, 1I-1), 4,06 (t, 211), 3.58 (g, 21-1), 2.02 20(m, 4H). Example 33
eTB5-(BMbibydiphanythyR5 iptidnok-343(H-N:2nthidbutdrgnisieis] - mothy) -
te_%tfe%g%‘ggi)@ﬂ%'égh nel eyI)sHyI]oxy}-l-methyIpropyl)-5-(3-chIorophenyl)-zH

. The title compound is prepared from [2-(3-Iodo-phenyl)-2H-tetrazol-5~ylmethyl}-methyl-

(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.

£) 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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25 To triphenylphosphine (2.6 g. 10 mmol) in THF (50 inL) at 0 C under
argon, DEAD (1.6 mL, 10 mmol) added during 5 minutes. After stirring for
40 minutes at 0 cC 5-(3- chlorophenyl)-2H-tetrazole (0.90g, 5mmol)
followed by a solution of 4-{[tertbuty1(diniethyOsitylioxy}butan-2-oi (1.53g,
7.5 mmol) (Tett. 2003, 59, 4739 - 4743) ij). THY (5 mL) was added. Stirring
at OC for 10 minutes was followed by 21 at r.t. The 30mixture was
concentrated and purified by flash column chromatography (8i02,
Hepianel oA c0) Eirabigiveie8yipo8shinef thestitler c nmIdM(I LY R 80°C
70145, 6 H), 0.87 (s, 9 H), 1.67 (d, 3 H), 2.11 (in, 1 H), 2.35 (m, 1 H),
3.46 (m, 1.11), 3.65 (m, 1 H), 5.25 (m, 1 H), 7.41 (m, 2 H), 8.04 (m, 1 11),
8.15 (m, 1 H) 92 b) 315-(3-chlorophenyl)-2H-tetrazol-2-yl]butan-1-01
RSl liacolofd Ealpyrimidin-S-yImethy)-
tegpmnbopidspaenifciitrazole in THE' (25 mL). The mixture was

e Y Sﬁ?éﬁéea%ﬁa%_.gu@m@sfﬂ&agtﬁ.@mef@m (J.}){mahyu-z.

ch_rqmatograph%/( 02, Heptane-EtOAc 1:1) to give 0.90 g (91%) of the
ritidisgtrifovhd: "twmﬁif?rgb%d}@%?}q{@?f(iPXYH}l,dE}ié1(mr,n|09=),Zlﬂ_l.%yaﬁqisie
(1. HhrRBOHMadidd) (B, ?é@rms-ilri}sl)@%%&s?hi%ﬁbﬁsﬁr?nﬁm% 0440 L
H). 8.14 (s, 1 H) ioc) 3-[5-(3-chlorophenyl)-2H-tetrazo1-2-yl]butanoic acid
8K trieiiebt-cro3 (0.46 g, 4.63 mmol),1-120 (2.5 mL) and concentrated
H2S04 (0.46 mL) was added to a solution of
315%3-chlorop,henyl.)-21/-tetrazo|-2- llbutan-1-ol (0.9 g, 3.6 minol) in
b} Cetorb (G mid o ko TRdbwslier i -Was Yiiatr el 8 -1dpyr imidin-8-yD-ethyl] -
teiRropanol-vamadder and the mixture was concentrated. Sat. NaC1 (25
nd EtOAc (50 mL added to the residue and the mixture was

T A R 0 L R AL SO St >

pgﬁﬂibim@ﬂﬁﬁga&i@@ﬁm@E’Vﬁf,eld[iﬁdléima?@'ﬂi)rﬂﬂﬁl@Wﬁﬁﬁ@ﬁﬁt@ﬁd‘é)ﬁﬂﬂe
3H

95 00%) ,0f the title compound. tH N1VER (lvleOH): 1.60(d
G PSR e 7 e, 7 B b
80°9 b amikt); 20 d)
315-(3-chlorophenyl)-2H-tetrazol-2-yll-Ar-methylbutanarnidc
Oxalylchloride (2 mL, 3 9 nunol) was added during 5 minutes to
D34 5-{G-EhidrapHeyiyd.5, R HHtetrdpait o21ylib ufguteicrazidinmRe 8- (i@ ¢y )and

LM (3 dropsiunder.argon. The mixture was stirred at r,t. for 3 h and then
was(l)\/legl—fl)zB %I\ﬁ%’? -IF, 3.6 mL, 7.2 mmol) 25added and the resulting

. Theijitleswmy etidris prspasdfivatde NEHGD D EEByMMt Mas @dtiS ey anethyl]-3-

pyridin-4-y1-5,6,7,8-tetrahydro-4H-1,2,3a,8-tetraaza~-azulene (1 mmol), zinc cyanide (1.1
mmol), palladium (0) tetrakis-triphenylphosphine (0.05 mmol) in DMF (5 mL) at 80°C

overnight.

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.



10

15

20

25

30

the raixture was extracted with CHC13 (3 x 100 mL). The combined
organic phases were dried (MgSO4) and concentrated. The crude was
purified by flash column chromatography (Si02, Heptane-EtOAc 1:2) to
give 0.74 g (74%) of the title compound. 1H NW: 1.71 (d, 3 H),
2.78 (d, 3 H), 2.82 (dd, 1 H), 5,53 (q, 1 5.87 (br, s,, 1 H), 7,42 30(111,
2 H), 8.01 (m, 1 H), 8.12 (s, 1 H); Example 34
344-methyl-5-(methylsulfolly1)-4H-1,2,4-triazol-3-ylipyridine a)
Expvephe/R8-pyridin-3-y1-2,4-dihydro-3H-1,2,4-triazole-3-thione 93
Nicotinohydrazide (10 g, 73 mmol) and methyl isothiocyanate (5.6 g, 76
mmol) were mixed in 2-propanol (150 ml) and heated to 70C o.n. The

Bt (FasSe 6Dt 3ol {2 cr blpapphatsd) i3Hliteness]-5130 (186 hi)aethyl-
Mﬂggﬁ%ﬁﬂyﬁﬁ%iﬁlﬁpl) were added to the residue and the mixture
e

was refluxed o.n: reaction mixture was cooled to r.t., acidified 5with
concentrated HC1 and the title compound, 13.1 g (93%), was collected by

THE 4 b GrMet bE 41-8’:3f{@[2-(3-chlorophen_'ifl\)g-zH%etrazpl-5-yl} ethoxyt—él-methyl-
344-methy1-5-(methylthio)-4H-1,2,4-triazol-3-yIThyridine Mél (2 mL, 32

Wk i forol (1OPdiRg éea srpaertedar i@ shiteak dlnpluBup (4633 using
s09Mdog ity deer 3 bR Adliazolendwhianen .M NaQH (18 Hrst Wantiomer

mmol). After 1 h stirring at r.t., DCM was added and the layers were

(A3BaRaRrcrE Rt Raoh Svdsrhinae anithe DNIh PRATHETEBiDhEE) had 2

rokganic hases weregkied and concentrated to give 6.5g (98 %) of the
title compound. iFf NMR: 2.76 (s, 3H) 3.59 (s, 3H) 7.43 (m, 1H) 7.99 (m,

1H) 8.71 (m, 1H) 8.86 (m, 1H) 15 c)

13d4imeihylabrd e ndsoianydnfiduhds 4iragRbarsdlpyridine K.Mn04 (59,
32 mmol) was added to a solution of 344-methy1-5-(methylthio)-4H-1,2,4-
triazol-3-yl]pyridine (6.0 g, 29 mmol) in 1-120 (40 mL) and acetic acid (100

b Blte(H) husdisna-a- (1 wadion wasihaaifigdepith 4M NaOH.
HCI3 yas added and the mixture 20 was filtrated through celite, The

s Al SRR D A e it

HM«Ccomdiihed: dGiraliapAage 99as itrHOH a6l X rsoenthatea tomgver8-68.98 min
%)Qf the title compoun NER: 3.59 (s, .31-1) 3.99 (s, 3H) 7.52

(@? ﬁ:i)’ &825%%% T PED ?&&%—%@%”@éﬂmﬁ% E &%%sb and 18.5 mg

b3-(3,5-dilluoropherul)-4-methy1-5-(methylsulfony1)-41/-1,2,4-triazole a)

5-(3,5-difluoropheny0-4-methyl-2,4-dihydro-3H-1,2,4-triazole-3-thione

sd] be razjds (3 9, 29 mol) and | isothigcyanate (2.1 g,
cgb%‘mérgg?&/g?ezrﬁ%e%)?}ﬁz{%%p no lffﬁ hr%?f/m}e/egf%# 70 Co.n. The
yisktBpineracoetibdaoboxytatd 30 the formed precipitate was filtered off,

H20 (100 mL) and NaHCO3 (4 g, 48 mmol) were added to the solid and
HREhispdig was Peispalie Posertopen, 21K Ye aotio® Aixtlie iwastb 66166 to

ivdorasidified with Qmﬁrzﬁ@},eﬂz!é%ﬁ;%i&elH%g@mﬂaqa%gﬁzg (97%),

was collected by filtration. LC-MS )
d1) & d2) (R) and (S) ethyl 4-{1-[2-(5-chloro-2-fluorophenyl)-2H-tetrazol-5-
yljethyl}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 El and 6
mg E2

el) & e2) (R) and (8) 6-(4-{1-[2-(3-chlorophenyl)-2H-tetrazol-5-yljethyl}piperazin-1-

yDnicotinonitrile
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94 b)3-(3,5-difluoropheny0-4-methyl-5-(methylthio)-417-1,2,4-triazole Mel
(1.4 mL, 22.4 mmol) was added to a mixture of
5-(3,5-difluoropheny0-4-methyl-2,4- dihydro-3H-1,2,4-triazole-3-thione
(59, 22mmol.) in acetone (80 mL) NaOH (0.9 g, 22 mmol) in H20 (20 mL)
was added and the reaction was stirred fgy 3h at r.t. The formed 5
precipitate was filtered off and the solution is evaporated to half volume

fﬁ’i‘&@&&‘?ﬁ%‘éd EB%%}%Q AT % %Y@e)ﬁff@@%ng%%%@e frt 143 min

filtrate to give 4.929 e compoun

@rd43 131H§e@,g@r{xﬁprf %258 mv @ (PmL/min,; yield el: 37.8 mg whxte solid;

e10r)8d vbr@ifiiorophenyl1)-4-methyl-5-(methylsulfony1)-4H-1,2,4-triazole
m-CPBA (10g, 33-50 mmol, 57-86% pure) was added to a solution of
343,5- difluoropheny0-4-methy1-5-(methylthio)-4H-1,2,4-triazole (4.9g, 20

£8 SrfI{R) G B)Be($nll)} BR@G e mampdteonival <titrazbba-yAMINAPH ¢5Qin-1-

yIlyrias.aslded, angdiilie mixtuggwas.exiiacioe TR walarPRase was o

re -extracted with EtQOAc égf; and the combined organic’15 phases wére

A EEENAG S U BHR Ehhprammbn (% vers e of tHE (e B BrEmield f1:
298 MYlsRcaud§dBow bl), .28 (B MlcouS Tdidwldil), 739 (in, 2 H) Example
36 (1R)-112-(3-chlorophenyl)-2H-tetrazol-5-yllethyl acetate 202,22 g
(9,93 mmol) racemic 142-(3-chloropheny0-2H-tetrazol-5-yl]ethanol and
E(;){ 40 Iggvozyme 435e are taken up under Ar in toluene (120 mL). After
adtifion of 109 uL (1.18 mmol) vinyl acetate the reaction was run at r.t.
o.n., followed by addition of O 12 g Novozyme 435e and 218 uL (2.36

ggggl)cﬁ/ n Iachetat %nﬁﬁl inQS ure Q ﬁ(}%o{ ranL(J) ther
ition Of 2 g arld n?’ ol) viny aceta e
h@8ydvemidr 7 h ca 41% conversion of startlng materlal To enhance yield,

Tgﬂéxnéggg‘ikt%%hﬂiﬁg R %%’?ﬁﬁﬁlﬁ& ha%%e‘ﬁ'}h B R& tlo%é%g??é?%?g%%m-

taken up Th toluene (250 mL). After a
pPhovbzyHhtedas(e QA 32e00614 (M hrimislrehey(aodtatd hmutertion #8%heated at

s@%ﬁa%mr%é%‘% b2 ik veie %J&ﬁaﬁe@aﬂ%@gg 0L QVES ‘%@H{&éﬁ ¢, yigld the

washing with DCM gave crude which was puritied over silica using

tifleapriohundees ByNEMISFépiﬂQQngP@MDw glmm @394 @mn@we% (m, 6H),
7%@0@ VIR B2 Ig& é}ﬁ)ﬁ&o{% (ﬁlf) Eh7 8. 2 H). 6.27 (a, |
H),2.14 (S, 3H

), 1,77°(d, 3 Exam le 37
(1R)-1-12-(3-chlorophenyl)-2H- tetrazol 5-yI3ethanol

b) 4-(5-{2-]2-(3-chloro-phenyl)-2H-tetrazol-5-yl}-vinyl}-4-ethyl-4H-[1,2,4}triazol-3-yl)-
pyridine

4-Ethyl-5-pyridin-4-yl-4H-[1,2,4]triazole-3-carbaldehyde (56.4mg, 0.279mmol) was
dissolved in dimethylformamide (2mL) and added to a vial containing 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 (CDCl3) 8 (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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95 1.25 g (4.68 mmol) (1R)-112-(3-chloropheny0-2H-tetrazol-5-yllethyl
acetate and 0.48 g (11.4 mmol) lithium hydroxide monohydrate were
mixed with 3:1 THE/Water (28 mL) and stirred for 20 h. After acidification
with ag. MCI, followed by reducing the VOIL/Ille of the mixture in vacuo,
followed by dilution with brine and extractjpn with DCM. 5.8 g (97%) of
5the title compound was obtained after evaporation & coevaporation with
toluene, followed by drying. 1H NMR: 8.15 (m, 1 H), 8.03 (m, 1 H), 7.48
(m, 2 H), 6.27 (g, 1 H), 2.14 (s, 3 H), 1.77 (d, 3 H). Example 38

J)Q(k'_:"){ﬂ-{é%i%ﬂ@@fﬁﬂé}gg?i/ﬁI?-'fkﬁ%@ﬂ?-'yﬂ’%ﬁ%@%ﬁﬁéﬁ%ﬁ%ﬁ%ﬁ@%-yu

was isolated from the reaction as described for'the syn
pyridiBglorophenyl)-2H-tetrazol-5-yllethyl acetate. Isolation took place

oheingeRepisnaethyba fign @f iesC ) I w5911
yielding 1.09 g (49% (?ﬁﬁfgﬁ{emc?r]n{?o%%. 111 Q&%ﬁ‘}??‘é@%ﬁ&%f 354
-y B2 L & 4y 5D Py nerd el S eapceippso Apolefi
Example 39 GENERAL PROCEDURE: NUCLEOPHILIC
DISPLACEMENT WITH 2-CHLORO-3- NITRO-PYRIDIN. E ZQI?iperazine
W5l FGS ke phemid R E-fhtrazslAdiHe @ rrsion voed-ipssidnry EAd
[aracetonriliEyB-aimhsiand stirred for 5 min at room temperature. A slight
@})io ermic was, observed short(l%after addition oldie solvent. When TLC

| \

Tl S SPRRIEY it B F SR or (Ve WS PRAPTEMD) i teiee- wsd bidebaide 1
méiblgishladatoe tiane GapdsbshgehnwishnwatRonT he Rkganiciayersas -
dried, filtered and conc , then chyomatographed in 10% methanol
lfﬁoﬁjl?:%%lglerﬁ%ﬁxg%gr%) {Xg?ﬁgéﬁi%ﬁﬁé%ﬁiﬂ?ﬂ?%is manner the
following compounds were synthesized: a)

(35):3- I-1-(3-ni ridja-2-yl)piperazine; yield 92%; IFINNIR 300
paeel e e SRR T SRR A S
(1Y 12:BR RS Y @A 30(m, 2H); 6.74 (dd, J = 8.1, 4.5 Hz, 1H); 8.14 (dd,

=8,1, 1.8 Hz AH); 8.34 (dd, J = 4.5, 1.8 Hz, 1H),.b) .
“i]%‘fas%.?ﬁ&%’y‘f?f. e r%*sﬁr%%%%éz%%@fgpg%iﬁayy.%ﬁﬁa DB IRV v
dvtbtd QPIEI3) Bmbl ] by(ddditos & e Bit)a2d Féadt fomiba BodDnthgiasilih) and

AR g ot i)

f) 4-(5-{2-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl]-vinyl}-4-ethyl-4H-[1,2 4]triazol-3-yl)-
pyridine

The title compound is obtained from 1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-y1]-2-(4-
cyclopropyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-yl)-ethanol (1 mmol) or 2-[2-(3-Chloro-
phenyl)-2H-tetrazol-5-yl]-1-(4-cyclopropyl-5-pyridin-4-yl-4H-[1,2,4triazol-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- %5~phosphanyl)-methyl]-2H~tetrazole hydrobromide (example 30a), 4-(5-{2-
[2-(3-chloro-phenyl)-2H-tetrazol-5-yl]-vinyl }-4-ethyl-4H-[ 1,2 4]triazol-3-yl)-pyridine
(example 30b), and 4-(5-{2-[2-(3-chioro-phenyl)-2H-tetrazol-5-yl]-vinyl } -4-ethyl-4H-
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c¢) 1-(3-nitropyridin-2-yl)piperazine; yield 63%; IE NMR 300 MHz, CDC13)
5:3.00 (m, 411); 3.45 (m, 411); 6.75 (dd, Jr 8.1, 4.5 Hz, 1H); 8.14 (dd, 1
8,1, 1,8 Hz, 1H); 8.34 5(dd, J = 4.5, 1.8 Hz, 1H). Example 40 GENERAL
PROCEDURE: NUCLEOPHILIC DISPLACEMENT WITH 2-CHLORO-3-
CYANO-PYRAZINE 10Piperazine (1.5 ol) and 2-chloro-3-nitro-pyridine
(2 mmol) were dissolved in acetonitrile (3 mT4) and stirred for 30 min at
85 C. The reaction mixture was diluted with dichloromethane and washed

[t livireal-F a0 -ovgistive (ayemnniadOebkitetirins ot With-brimes-ethzl-3v@r
cﬁM&%%lN@ﬁ%@rAa?@gagg ened e IﬁﬁrR %ﬂ%ﬁ"«!ﬁﬁe‘?}w ﬁ?d

(SPE column chromatography, silica gel, 0/0 methanol in ethyl
PYEdiad)y e %@éh@ﬁﬂéﬁﬁ@%lﬁ%{ﬁg zsoﬁhm@idmw@ne igypRAEdived: a)
3-[(35)-3-methylpiperazin-1-yllpyrazine-2-earbonitrile; yield 127.1 mg,

5% orange oil; 11-INNIR 300 MHz, CDC13) 5: 8,26 (in, 1H); 8.00 (in,
b 2y AR A PRy D G kS -43.5- it rp h ey D fangthy k-4 1,241 tetazely3-y1l-
1283tH@RH3metndringrazin- 1-ylipyrazine-2-earbonitrile; yield 195.3 mg,
94 %l ocange il ﬁ%t&lhﬁ&ﬁ@@gwlﬁ@ 1o e 3uRn&e 2ol 21)3 B0 E0phenyl)-

S AT 55 G R AT PR E G ORE AT R AElP 00 -2
[EO&EMWE@IHEHJH&W&U@IMRll@tﬂiyZ«@{ﬂprQ-m]lﬁtﬂmanqu){zﬁ&lne
(595%}! é%)) 40§ H‘{/%RZ.'PFZ’%'“E %1}(@;9 Q:dw!raz BI%RI}QXIE% g‘th 14H-

namol) and tris(dibenzylideneaceto ol) s
[Lddarisgol %@@W}g&bm;,ggxample 30c), by startmg from 5 (1-bromo ethyl)-2- (3-

cm&&pﬂdt@qmm&m&;@@m&w d@ﬁm@{%&%&qw@mm-
PO L e e TN YR o AT R A Lo BRSO ot
The solution was diluted with dichloromethane and washed with water.
E‘;leprggpic phase was dried,

GENERAL PROCEDURE for Tetrahydro-triazolo-pyrimidine synthesis:

Pyridine (~0.5mL / mmol) was added to acid chloride. The aryl hydrazide (1 equivalent)
was then added and the reaction mixture was heated at 130 °C over night. The solution
was basified using potassium carbonate 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; 'HNMR CDCl; & : 7.60 (d, 2H), 7.00 (d, 2H), 5.6 (br, 1H), 4.01 (4,
2H), 3.88 (s, 3H), 3.49 (m, 2H), 2.10 (m, 2H).
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97 filtered and concentrated, then purified by flash chromatography in
10% (2M ammonia in methanol) in dichloromethane to yield the desired
product. In this manner the following compounds were synthesized:
52-[(3S)-3-methylpiperazin-1-yllnicotinonitrile; yield 64%; 11l NMR 300
MHz, CDC13) 5: 1.03 (d, J = 6.3 Hz, 314 '11.73 (s, broad, 1H); 2.59 (dd, J
12.9, 10.2 Hz, 1H); 2.94 (m, 411); 4.16 (M, 2H); 6.64 (dd, J= 7.8, 4.8 Hz,

%Z@Jcﬁléfso(@%e%h:OZy%ygiéiﬂij:blg;E,%Sz-?é{%ﬁoilSZ %1&13'\%]?\1};&4?6?

-KSR;3-methyl8iperazm-1- 1In|pot|nqni§rile; yield 46%:"1H
VI8 9 108 @632 edie A0l H VBIR ORtehdd 1H)4 255 0HUE 2B G,

1711,3.80, 20kj74 112), 2194 {8 @H)if 4.62((h, 214) 61644de = 7.8, 4.8

Hz, 111); 7.66 (dd, J 7.8, 2.1 Hz, 111); 8.23 (dd, J =- 4.8, 2.1 Hz, 1H).

Example 42

Is4-(5-{2-[5-(3-ehloropheayl)-2/1-tetrazol-2-yllpropyll-4-methyl-4H-1,2,4-tri

ﬂza%-&égg)pyridine Oxalylchloride (2M in DCM, 028 rah, 0.55 mmol) was
%Jwise added during 5 minutes to a solution of

d
3 IZ-meisrsprefintan-febrdsoietsayduot iy isisgpialhidtalpvadmidine .5
Bmmmt b~anﬂe&6>;wtit¢éfé&né@rli®~&%Z,Bmfm;@@@Mﬁ%]%la)za}o@z@-eﬂ%bﬁimidme
ure was stirrea a or nicotinic acl azl g,
R P R e R e B O M) ane
tagier@o @ @ ok st deitl e Bhtorehet inesinforduemetath et imiktundevars atmosphere

orafjuxsgbion 18R, (TheSeaRtQRWNAsHAl | by
Cgir(tracted vé'th CI—,J|£C1% (3 x20 mL&ﬁT’h%ef:%%ﬁgfﬁggé grghg%tifg%%%{ggs were

RQRETRBE U e ARG HY el MY BURMREM) Brigriibe eredyaefiie solid,
s L 0 B e g
aéﬁ)l—pg%é?ﬁrgshgﬁ)ll\%\g%%%%g&/z% Ig%ié %gp{?@ Example 43
4-(5-{(R)-1-[2-(3-Chloro-phenyl)-2H-tctrazol-5-y1Fethoxy}-4-methyl-4H[ 1,

b¥ SHYI ARl Gy IR EANEER)8 §tetrahydro-SH-[1,2,4]tri ;
aigbze%f-phIor.ogﬁ}ényl)-gﬁ)t(etrazzol-gfvliie%hg?iol (0[. 1°g],hil%zé) Ir%{éi?jl), 4-(5-

AERMSny 1-4-methy1-4H-[1,2,4]triazol-3-y1)-pyridine (0.32 g, 1.34
Tiemielgoe@sitif was synthesized in quantitative yield in a similar fashion. 1H-NMR
(CDCls), 3 (ppm): 8.33 (d, 1H), 7.18 (d, 1H), 7.03 (s, 1H), 4.06 (t, 2H), 3.58 (q, 2H), 2.02

(m, 4H).

Example 33

3-[5-(3-chlorophenyl)-2 H-tetrazol-2-yl]-N-methylbutanamide

a) 2-(3-{[tert-butyl(dimethyl)silyljoxy}-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-{[ters-
butyl(dimethyl)silylJoxy}butan-2-o0l (1.53g, 7.5 mmol) (Tett. 2003, 59, 4739 — 4748) in
THF (5 mL) was addéd. Stirring at 0 °C for 10 minutes was followed by 21 h at r.t. The
mixture was concentrated and purified by flash column chromatography (SiO,, Heptane-
EtOAc 7:1) to give 1.8 g (98%) of the title compound.

1IHNMR: -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,
1H),3.65 (m, 1 H), 5.25 (m, 1 H), 7.41 (m, 2 H), 8.04 (m, 1 H), 8.15 (n, 1 H)
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98 carbonate (0.58 g, 1.78 mmol) and DMF (4 mL) are mixed and stirred

at 60C o.n. under Argon. Partitioning between water and DCM and
reextraction of aq. layer with DCM, combining the organic layers, gave

after evaporation in vacuo, followed by flash chromatography

(heptane/ethyl acetate/methanol = 10/10/9 to 5/5/1) & drying the title
compound (490 mg, 96%). 'H-NMR: 8.66"(m, 2 H), 8.07 (t, 1 H), 7.96 (m, 1
H), 7.55 (in, 2 H), 7.40 (m, 2 H), 6.51 (g, 1 H), 3.57 (s, 3 H), 1.95 (d, 3 H)

In a similar manner, the following compounds were prepared : iob)
bA3(55{@)@@?(’3%%?&%@%9&%%%%%&5 -ylFethoxy)-4-methyl-411-
THAZ, 4l iaieRrl oo RN E2 x@l{mrﬁﬁlﬁy1&11&¢etwj§wﬁ@@§>%%§lyﬁa yl) 5-

q ?hl%)r@%%%g %ﬁt %zgéeg(% (]?—El(g 1) lglenm%x ezvgrso c ncentrate after

a@(&@xﬂﬂ%%@ﬁ?ﬁ@-b@ﬂ@ﬁ@@&ﬁn&ﬁmﬂ@%%ﬁ@hﬂ&ﬂ@&é] Dto

ggr;}@mj@g §yl;@3<gf@%}e%|5g&§5@éole yield 77mg, 77%; IFINMR CDC13 5:
1H2 dtlH 7.48'(m, 2 H), 7.21 (m, 2 H), 6.92 (m, 1 H),
Ié_l;l}véa 1734 ) %ﬁq) I gnH)t%;) 2.35 (m, 1 H), 3.50 (m, 1 H), 3.70 (m,

131055{(29)(131-[%@ -CAdage; ah@ml)}@hh;qtmzcslﬁwﬂ etpxy}-4-methy1-4H[1,2
,4]triazol-3-y1)-pyridine; yield 72 mg, 55%; IFINMR CDC13 5: 8.88 (in, In),
8.71 20(dd, 1 H). 8.16 (m, 1 H), 8.03 (in, 2 H), 7.48 (in, 2 H), 7.43 (n, 1 H),

cp BB (G-ahlayophew [s2 8H)ir2 02 (d ) BdpdExasithle 44

AlrkZA3chirmpieny ) 4 46itazs)a;y t?%ﬁ%‘ %@Qéﬁé&&é@&%%@% 46 mL)
thro h a solution of 2-(3- chloropheny %}541 meth){d%d%hen ylvin

AP Yy DTN A ARBRX Gt (s e iRBrérrieh A e 3.6
n(ﬁ’ﬁ)m i) atetd: GOMSnttbecoidightenedvanditha atar m@r materiePhadnol

d
B I O OISR BB g
é‘%djefﬁ thhesveue s %@W@@&@W&@ﬁpﬂt& ReovAiEE miperatasa e 3BEHeated With

Elor 0w mﬂ?&l@@&@@m%m SlebR0ate @ @S%ﬁf@%@fﬁf&ed to

fter removal of the solvent in vacua, the product was

gB’ﬁr%r%r%a@B HILRSFEREWE: ne and water, drled over sodium
"SONRIR, (MR BéW@hBWBSZGM@\ﬂed ) Vateigdd; Iash), dhpematediaphys (m, 2
1{}55’?%&?{%%‘&}%&? pklil)(’exane) yielded the title compound

d) 3-[5-(3-chlorophenyl)-2 H-tetrazol-2-y1]-N-methylbutanamide (
Oxalylchloride (2 mL, 3.9 mmol) was added during 5 minutes to 3-[5-(3-chlorophenyl)-
2H-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 0.n. Saturated NaHCOj3 (75 mL) was added and
the mixture was exfracted with CHCl; (3 x 100 mL). The combined organic phases were
dried (MgSOy) and concentrated. The crude was purified by flash column chromatography
(510,, Heptane-EtOAc 1:2) to give 0.74 g (74%) of the title compound.

'H NMR: 1.71 (d, 3 H), 2.78 (d, 3 H),2.82(dd, 1 H), 5.53 (q, 1 H), 5.87 (br. s., 1 H), 7.42
(m, 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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99 as a yellow solid (1.795g, 87%). 'I-ANMR (CDC13) 8 (ppm): 8.19 (m,
11-1), 8.06 (m, 1H), 7.50 (m, 21-1), 5.3 (m, 1H), 2.54 (m, 1H), 1.78 (d,
31-1). Pharmacology 5 The pharmacological properties of the compounds
of the invention can be analyzed using standard assays for functional
activity. Examples of glutamate receptor assays are well known in the art
as described in for example Ararnori et al.; Neuron 8:757 (1992), Tanabe

SR ORIt Al NI 5 B0
%éﬁﬁ@&fﬁﬂ%%é%@%éﬁéﬁ@%@ﬁq@&%o%@ea ﬁb@éﬁ%&??éféﬁéﬁ@éﬁd tor.t. and

e@@we@m&yﬂe@scnmpg@ndﬂgfa&k@mm@m 23 bessthekiad b&@&ﬁﬁa 93‘ the
ssay; mat m sures tthe mgblllz ion of lntracellular calmugx8 Ca2],

reSI effs ex res%?rlllé{ GV E S EAPRASATSR IS S XEPS8S: Jrﬁaﬁmdlﬁed
wﬁ@mwta@@ééehb@ﬂtm wresm@g@szi wiére d BBselechorobetimgdry filtration.

cleanbpgtom 96-well plates with black sides and analysis of [Ca21;
moblllzatlon was done 24 h after seeding. FLIPR experiments were done
using a laser setting of 0.800W and a 0.4 second CCD camera shutter

be;;SeydmaagzhFmﬁyﬁhpgrhmnnwaﬁdﬂdﬂi&@ﬁwmﬁéo ul of buffer present
I\?F: @e IQ]YV%B 9n ro]S tE)Iﬁt?I e%%cg@d elstl(;art] Ifxf rL}ree% elfllg(i pymdm-B

scence S|gna was samp second |n erv

Yiohdvidey Bip SHalteisisnobe sk doatkiind AN QELFO mdes W eraohe adtereldh
saaihepeakiheigtLhir JaaRRNSE IR tDesamRIe PRIQL:EGRAANL washed

IC3 eterminations were made from data ghtained from 8-point

ABERepRpRa argLe ety ertsiised m&&@em&w 6.5g (98

mlaamerée@emm by Sedling ak (espaNBES (6, B1¢) MaXimalligsponse, 1H)
80}{38{1@9];@8@&}) . Antagonist block of the agonist 25challenge 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

cfo-PletRiacs as s il yin- Wﬁ%lﬁia&%h@%%ﬁﬁdms'tol Phosphate
14#3? t@ er. 1P3 acc @) lati onl tmeaél% Zg n index of receptor
AeE pROEBRUT AL E B seHER R SAnE LGB ey i1, 2.4-
u30telihat pn@Glink 6a0re cePptonsolyéndHiy (atel) with 434t d avidqi00SHD). After 1 h
s@%ﬁ{g Q*}tz W@%@?c(élmr\%gst@%ﬁég x'frl @Tﬁgﬁ?ﬁr%“% SMW¥ed and the mixture
§f

pre-incubated for 10 min wit ompounds (agonists) were

vad dBaesstrimhetelifYoF BOIHaEs Y 37 eopastag enisthactiviey nhass was washed
vAgleT e Ry Bres IR BAIAG. eSc MRPOMOLSOE IR SRR dRSH JRRLDEHRY 53

b e title compound. "H NMR: 3.59 (s, 3H) 3.99 (s, 3H) 7.52 (m, 1H) 8.02 (dt, 1H)
8.83 (dd, 1H) 8.91 (m, 1H)

Example 35

3-(3,5S-difluorophenyl)-4-methyl-5-(methylsulfonyl)-4 H-1,2,4-triazole

a) 5-(3,5-difluorophenyl)-4-methyl-2,4-dihydro-3 H-1,2,4-triazole-3-thione
3,5-difluorobenzohydrazide (5 g, 29 mol) and methyl isothiocyanate (2.1 g, 29 mmol) were
mixed in 2-propanol (100 ml) and heated to 70 °C o.n. The reaction was cooled to r.t. and
the formed precipitate was filtered off. H,O (100 mL) and NaHCO; (4 g, 48 mmol) were
added to the solid and the mixture was heated to 70 °C for 2h. The reaction mixture was
cooled to r.t., acidified with concentrated HC and the title compound, 6.4 g (97%), was
collected by filtration. LC-MS (M'+1): 228
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100 presence of glutamate (80p,M) or DHPG (30 tiM) for 10 min
Reactions were terminated by the addition of perchloric acid (5%).
Samples were collected and neutralized, and inositol phosphates were
separated using Gravity-Fed lon-Exchange Columns. 5A detailed protocol
for testing the compounds of the inventigg,is provided in the assay below.
Assay of Group | receptor antagonist activity For FLIPR analysis, cells

e

on collagen coate om 96-w ) sides and
l\éﬂa(l&éigg%f F&ammabiis ad8rtving PEERE 8- 4 hdidmevnrkp sBadimee toa . 4-
dandlsesm ,tilge&@%@flaolﬁi&fe\g@r%@i@aﬁm Miabelegﬂetw (;&letmw ; (3?9 g,22
aeelox t ester form of.the, fluorescent calcium Icator fluQs
G R R0 R SRS RO 15s SIS 2 A e Bodrmed
ppsifotateedeinfitbedieffoadtdiniog iovinvepaCt B nik KGR pdlthegonRd

pR AR WA N i B %nd (BMbiREFh %é‘%?smﬁ{@é'}@bf%%%%-%@al: B the

EIEPES, 1.8 mg/ml glucose and 1 mg/ml BSA Fraction TV (pid IPR
il SemRRHE were done using a laser setting of 0.800 W and a 0 4 second
'EOMRa2IE #sShULies. 3peed Withs Suaitgtiomand emissien wa.-elengths of

488 nit and 562 rim., respectively. Each FLIPR experiment was initiated

with 160 pd of buffer present in each 20well of the cell plate. A 40 ul
cadrdfisdiffopiontermmagontby blatesiadstdflowbeibly B25btpdzdeldition from

niierRoonis paten Afles eachaddiiondhe fuarescenss;isignes was.sampled

50 times at 1 second intervals followed hy 3 samples at 5 second_ .
GRS R B WeRs AR A< thidrzalk KerghtBPRERFuRSM (60
miithinithe sactpleveariticeE C.H0M BR@EIEMMIAiwasaddyé andde frorneatens

' [ [ CR d
SHPAFE B ] SRR RELR

PhIssaaIcr d8pd e YRE e iBromE Gl & v An RSk Istoék bl erreomgerhsk
ghalgnoewas nenmedized tort)e 8yeradeIRIPses, ofithe agonist |

challenge in 14 control wells on the same plate. Measurement of Inositol
Phosphate Turnover in Intact Whole Cells GI-MK stably expressing the

Fhample 86GIuR5d receptor were seeded onto 24 well poly-L- lysine coated
(%%Elﬁgﬁgﬁ%%ﬁéﬁé&v%@%rﬁ%l%%g %%gl‘ﬁe?g ?élﬁr.lgt ésgtcf:llévr;/?/:/lzgﬁgd three

2t%h &4 Pt eel) 2aekntisr1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethanol and 0.40 g
Novozyme 435 are taken up under Ar in toluene (120 mL). After addition of 109 uLL
(1.18 mmol) vinyl acetate the reaction was run at r.t. o.n., followed by addition of 0.12 g
Novozyme 435% and 218 L (2.36 mmol) vinylacetate and increasing the temperature to
30°C o.n. Further addition of 2 g Novozyme 435® and 150 uL (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
mLy). After addition of 0.3 g Novozyme 435% and 200 pL (2.17 mmol) vinylacetate under
Ar, 48% conversion after 4 h at r.t. were achieved. Filtration over celite and washing with
DCM gave crude which was purified over silica using DCM neat, followed by EA/Hep =
1/2, yielding 1.26 g (48%) of the title compound. "H NMR: 8.15 (m, 1 H), 8.03 (m, 1 H),
7.48 (m, 2 H), 6.27 (q, 1 H), 2.14 (s, 3 H), 1.77 (d, 3 H).

Example 37
(1R)-1-[2-(3-chlorophenyl)-2H-tetrazol-5-yljethanol
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101 1 h at 37C in HEPES buffered saline (146 mivl NaCl, 4.2 raM KC1,
0,5 mM MgC12, 0.1% glucose, 20 mM HEPES, pH 7.4) supplemented
with 1 unit/m1 glutamate pyruvate transaminase and 2 mM pyruvate. Cells
were washed once in HEPES buffered saline and pre-incubated for 10
min in HEPES buffered saline contalnlng?lo mM Lid. Compounds
5(agonists) were added and incubated 37C for 30 mm. Antagonist

t d rerine batl t com
B e Bl g
ol o ma) Wh@%a&mmwﬁﬁﬁmww thixedivitiod:bfTTE/Miater (28 mL) and
sﬁﬁf@dﬂ k@EIQ(ﬂQIQkfé?/%QﬁﬂGﬁidﬂ'th%J a0 FAlodedBY %dﬁ@ﬁ%%@e Wime of the

les were o 5mlF n.tubes and inositol osphate

B e R B R T A S SR L DD LS R0 7%) of
mmmt@hmph@ws hlsvmg:@aﬁwtgvﬁ:edatmm- Exchwaage {fohiwittstoluene, followed

1%' Gﬁ?%(ﬁg“%ﬁﬂﬁ“x @5‘?2 198, %‘Ué‘?ﬁ‘ 9&892&%“?&%2;]3? o8 214 5,3

formate form, 200-400 me IORAD) was e imes
k- GishédWater and stored at 4C. 1.6 ml resin was added to each
column and washed with 3 ml 2.5 mM HEPES, 0.5 raM EDTA, pH 7.4. a)
.%51 g'geatment 20Samples were collected in 15 ml Falcon tubes and
ReLtralzed with 0.375 M REPES, 0.75 M KOH. 4 ml of HEPES / EDTA
@B 1-BS3iopebHeay G- mtided - Pledipitate the potassium

ARERO IR ANIRAJR. 08 RIERAAGL AR SOIFINS 7)1 £)-1-
Ingsitol Phosphate Separation 25Elute glyce ﬁﬁ’e% hosphatidyl inositols wit

[g-frrcsteranbrarhmshigiitelmatis ik e e iobeion orbaiatderingn 8 mi
m@&mmwmma m&mmatené &&Qrmm@mg@@@rﬁewu@q eduRIBIN) of the

Sl e Gy Skt S S o Ol SpPR

ntion relates to a m ctiva
(S‘O%éﬁaérﬁﬁr{@ trddting a cell contalnlng said receptor with an effective
amount of the compound of formula I. Screening for compounds active

}S\galnst tlesr
xample 3

GENERAL PROCEDURE: NUCLEOPHILIC DISPLACEMENT WITH 2-CHLORO-3-
NITRO-PYRIDINE

Piperazine (2-5 mmol) and 2-chloro-3-nitro-pyridine (1 mmol) were dissolved in DMF or
acetonitrile (2-3 mL) and stirred for 5 min at room temperature. A slight exothermic was
observed shortly after addition of the solvent. When TLC analysis showed that the
reaction was complete, the mixture was diluted with dichloromethane, and washed with
water. The organic 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) (38)-3-methyl-1-(3-nitropyridin-2-yl)piperazine; yield 92%; 'H NMR 300 MHz,
CDCly) 6: 1.11 (d, J = 6.3 Hz, 3H); 2.74 (dd, J = 12.8, 10.4 Hz, 1H); 2.99 (m, 4H); 3.72
(m, 2H); 6.74 (dd, J = 8.1, 4.5 Hz, 1H); 814(dd J=28.1,1.8 Hz, 1H); 8.34 (dd, ] = 4.5,
1.8 Hz, 1H).

b) (3R)-3-methyl-1-(3-nitropyridin-2-yl)piperazine; yield 100%; 'H NMR 300 MHz,
CDCl3) 8: 1.11 (d, J = 6.3 Hz, 3H); 2.74 (dd, J = 12.8, 10.4 Hz, 1H); 2.99 (m, 4H); 3.72
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102 Adult Labrador retrievers of both genders, trained to stand in a Pavilov
sling, are used. Mucosa-to-skin esophagostomies are formed and the

dogs are allowed to recover completely before any experiments are done.
5Motility measurement In brief, after fasting for approximately 17 h with

free supply of water, a multilumen sleeve/sidehole assembly (Dentsleeve,
Adelaide, South Australia) is introduced through the esophagostomy to
measy .gg:_lﬁr' ,dlqu_g es ﬁés hi r{LES) rgdqes g@ | _
przséu??é. The@s’serigb%/%gggzrgfzs ’(Jlg\'/\lliﬁ:%ga%(er%ifn% a 8V3—c arggl?a a7 =45,
mérﬁ)ﬁﬁt}@toperfusion pump (Dentsleeve, Adelaide, South Australia), An
cRIrREIHALOpHREHSNATERAIRARE 9IaLYBeCIon N REARNE-EWAIWS, BRY0 (m,

an antimony electrode monitored pH, 3 cm above the LES. All signals are
anfiifidd 2t dE5afed Gl petdofial Bont pllid 1t (-7 Bind S AlBakdline34
méasurermeant Ba&frim). fasting gastrie/tES phase 11l motor activity has
15been obtained, placebo (0.9% NaCl) or test compound is administered
intravenously (i.v., 0.5 nil/kg) in a foreleg vein. Ten min after i.v.
E%Qmmgsy@tion, a nutrient meal (10% peptone, 5% D-glucose, 5%

GHNiRRIE PRt SED ISRIATWEE 8 NG ENG: omREh Kreuamiterental MmeRe.s.
t%gassemblg at 100 ml/min to a final volume of 30 ml/kg. The infusion of

i s followed by air infusion at a rate of 500 nil/min until an
intragastric 20pressure of 101 mmHg is obtained. The pressure is then
Pineittiin dSamthid) e PtbsugHonittheyeidierithemnoBingthdisstlisidin
aBMPRRARS (ISR dRfHI9: 80 IArVANE- AT oML SIAMARD whbGiluted with

E)erimental time from start of nutrient infusion to end of air insufflation is

ex L . . .
USRI AR had bt vl AERTHS B YeligBle iRt Bished with
btiiggériad oTeBARErAb NefSOR snid delinathas adecieaThdpIoNRE was purified

a incter pressyre (with yeference to intragastric pressure) at
Sptitabe gl b e o

pharyngeal signal <2s before its onset in which case the relaxation is

retassiia auisvellewnRdy fevRiRssuiRedifierence between the LES
han 302 mmHg, and the duration of the

an?(itl%e étgn%ach h%gj be _ess} ) nd the .
cothplatPrér At RRGEH IR IRY HEeAAs R R sk hete me. 35%,
orange oil; "H NMR 300 MHz, CDCl;) 8: 8.26 (m, 1H); 8.00 (m, 1H); 4.40 (m,
2H); 3.05 (m, 4H); 2.77 (m, 1H); 1.74 (m, 1H); 1.16 (d, 3H).
b) 3-[(3R)-3-methylpiperazin-1-yl}pyrazine-2-carbonitrile; yield 195.3 mg, 54%,
orange oil; 'H NMR 300 MHz, CDCl3) 6: 8.26 (m, 1H); 8.00 (m, 1H); 4.40 (m,
2H); 3.05 (m, 4H); 2.77 (m, 1H); 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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103 Agaqueous 130Ctert-butoxycarbonyl BSABovine Serum Albumin
nBtinormal butyl 5 CCDCharge Coupled Device
MCPBAmeta-chloroperoxybenzoic acid CRCConcentration Response
Curve DCMdichloromethane DEADdiethyl azodicarboxylate
icDIIPG3,5-dihydroxyphenylglycine DMAR4(N,N-dimethylamino)pyridine
DMFMN-dimethylformamide EAethyl ac 4te EDCI

T e R R R B B
eithEkd indohleortaihing tdunekhtErdbriyohizddishtey
GLASTgiutamate/aspartate transporter
In this manner the following compounds were synthesized:
a)  2-[(3S)-3-methylpiperazin-1-yl]nicotinonitrile; yield 64%; 'H NMR 300 MHz,
CDCl3) &: 1.03 (d, J = 6.3 Hz, 3H); 1.73 (s, broad, 1H); 2.59 (dd, J = 12.9, 10.2 Hz,
1H); 2.94 (m, 4H); 4.16 (m, 2H); 6.64 (dd, J=7.8, 4.8 Hz, 1H); 7.66 (dd, I = 7.8, 2.1
Hz, 1H); 8.23 (dd, J=4.8, 2.1 Hz, 1H).
b) 2-[(3R)-3-methylpiperazin-1-yl|nicotinonitrile; yield 46%; 'H NMR 300 MHz,
CDCl3) 8 :1.03 (d, J = 6.3 Hz, 3H); 1.73 (s, broad, 1H); 2.59 (dd, J = 12.9, 10.2 Hz,
1H); 2.94 (m, 4H); 4.16 (m, 2H); 6.64 (dd, J = 7.8, 4.8 Hz, 1H); 7.66 (dd, ] = 7.8, 2.1
Hz, 1H); 8.23 (dd, J = 4.8, 2.1 Hz, 1H).

Example 42
4-(5-{2-[5-(3-chlorophenyl)-2 H-tetrazol-2-yllpropyl}-4-methyl-4 H-1,2 4-triazol-3-
yDpyridine

Oxalylchloride (2M in DCM, 0.28 m1, 0.55 mmol) was dropwise added during 5 minutes
to a solution of 3-[5-(3-chlorophenyl)-2 H-tetrazol-2-yl}-N-methylbutanamide (140 mg, 0.5
mmol) and 2,6-lutidine (0.12 mL, 1 mmol) in DCM (5 mL) at 0 °C. The mixture was
stirred at 0 °C for 1h and isonicotinic acid hydrazide (103 mg, 0.75 mmol) was added.
DCM was evaporated after 4 h stirring at r.t. Sat. aq. NaHCO; (10 mL) was added to the
residue and the mixture was refluxed for 16 h. The reaction was allowed to attain r.t.,
followed by extracted with CHCl3 (3 x 20 mL). The combined organic phases were dried
(MgS0y), concentrated and purified by prep HPLC to yield the title compound (3 mg, 2%).
"HNMR: 1.91 (d, 3H), 3.51 (m, 1 H), 3.65 (m, 4 H), 5.74 (g, 1 H), 7.43 (m, 2 H), 7.62 (d,
2 H), 8.01(dt, 1 H), 8.11 (m, 1 H), 8.78 (br. 5., 2 H)

MS (ESI) m/z 381 (M+1).

Example 43
4-(5-{(R)-1~[2-(3-Cbloro-phenyl)-ZH-tetrazol-S-yl]-ethoxy}~4—methyl-4H—
[1,2,4]triazol-3-y})-pyridine

(1R)-1-[2-(3-chlorophenyl)-2H-tetrazol-5-yljethanol (0.31 g, 1.38 mmol), 4-(5-
Methanesulfonyl-4-methyl-4H-[1,2 4]triazol-3-y1)-pyridine (0.32 g, 1.34 mmol), cesium



10

20

25

30

h.hour 20 EBTUO-benzotriazol-1-yl-N,N,N;Nr-tetramethyluronium
hexafluorophosphate
HEPES4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (buffer)
hepheptane hexhexane(s) IP3inositol triphosphate 25 LAHIithium
alumimunhydride Novozyme 435(r)Ponn§ r supported Candida Antartica
Lipase (Novozymes, Bagsvaerd, Denmark 0.n.overnight PCCPyridinium

Camgﬁa&*vm ”%&U&E ggg@%ﬁa@bﬂ npﬁret%n[?ftluonander

104 r.t.room %emperatur sat. satur untnonlu

AR AERIVORIPARYS e VSO TRe |D€ﬁé§aﬁmﬁét@@repn of aq. layer with DCM,

combining the organic layers, gave after evaporation in vacuo, followed by flash
chromatography (heptane/ethyl acetate/methanol = 10/10/1 to 5/5/1) & drying the title
compound (490 mg, 96%). 'H-NMR: 8.66 (m, 2 H), 8.07 (t, 1 H), 7.96 (m, 1 H), 7.55 (m, 2
H), 7.40 (m, 2 H), 6.51 (q, 1 H), 3.57 (s, 3H), 1.95 (d, 3 H) .

In a similar manner, the following compounds were prepared :

b) 4-(5-{(S)-1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-y1]-ethoxy}-4-methyl-4H-
[1,2,4]triazol-3-yl)-pyridine; yield 1.55 g, 91%; "HNMR CDCl; &: 8.66 (m, 2 H), 8.07 (t,
1 H), 7.96 (m, 1 H), 7.55 (m, 2 H), 7.40 (m, 2 H), 6.51 (q, 1 H), 3.57 (5,3 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; §: 8.16 (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-y1]-ethoxy}-4-methyl-4H-
[1,2,4]triazol-3-y1)-pyridine; yield 72 mg, 55%; '"H NMR 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-cﬁlorophenyl)-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

vacuo. Flash chromatography (15-35% ethyl acetate in hexane) yielded the title compound
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Results Typical IC50 values as measured in the assays described above
are 10 1iM or less. In one toaspect of the invention the IC50 is below 2
gM, In another aspect of the invention the IC50 is below 0.2 p.M. In a
further aspect of the invention the IC50 is below 0.05 it.M. Examples of
IC50 values for individual compounds is given below: Compound FLIER
IC50 4-[5-({142-(5-chloro-2-fluorophenyI)-21-1-tetrazol-5-yflethyl}thio)-4-
methyl-4H-1,2,4-triazol-3-yllpyridine 55 niM Ethyl 4-

a{ 242H@~chindaphe sy 19724)- t5T anaRT ety H gigenazsne imcarhogylaien] 32),

7WEAGEESE SRS S A ORBPRYR(A5ERrding to formula 5 wherein

Pharmacology

The pharmacological properties of the compounds of the invention can be analyzed using
standard assays for functional activity. Examples of glutamate receptor assays are well
knoWn in the art as described in for example Aramori et al,, Neuron 8:757 (1992), Tanabe
et al., Neuron 8:169 (1992), Miller et al., J. Neuroscience 15; 6103 (1995), Balazs, ef al., J.
Neurochemistry 69:151 (1997). The methodology described in these publications is
incorporated herein by reference. Conveniently, the compounds of the invention can be
studied by means of an assay that measures the mobilization of intracellular calcium,
[Ca™); in cells expressing mGluRS.

For FLIPR analysis, cells expressing human mGluR5d as described in W0O97/05252 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 ul 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.
ECsp 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 mGluRS5d as described in
W097/05252 based on Inositol Phosphate (IP;) turnover. IP; accumulation is measured as
an index of receptor mediated phospholipase C turnover. GHEK cells stably expressing the
human mGluR5d receptors were incubated with [3H] myo-inositol overnight, washed three
times in HEPES buffered saline and pre-incubated for 10 min with 10 mM LiCl.
Compounds (agonists) were added and incubated for 30 min at 37°C, Antagonist activity

was determined by pre-incubating test compounds for 15 min, then incubating in the
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X; and X4 are selected from N and C, such that when X3 is N, X4 is C and
when X3 is C, X4 is N; 10P is selected from aryl and heteroaryl; if m =
then Rl is attached to P via a carbon atom on ring P at the meta-position
of the ring P relative to the attachment point of P at X', and if m = 2 then
Rl is attached to P via carbon atoms on TJ g Pat the 2-, and 5-positions of
the ring P; 15 Rl is selected from the gro % consisting of hydroxy, halo,

A S S e
bp G BikpiOOYRBLG BaKYBDIRTIBCIeSalkdid @O aRByeutralized, and
&Q@@M?ﬁ%‘%& %k %Qﬁx%lsﬂ%érxg}gllgcﬁ&ﬁ- 3 2RBmns.

0C2,6alkyINRS(S02)R6, NR50OR6, kyINR5(CO)ORG,
0C2_6alkyINR5(C0)01e, SO3R5 and a 5- or 6- 6alkyINR5(CO)NR5RE,
ACleeald/SRE D62 1By GROfpuHatkl (RO Rt 2s FRlKIHSL s assay
bgg 6alkylSO2W, 0C2.6alkylSO2R5, Co.6alkv1(S02)NR5R6, 0C2-
aﬁ‘&lNRS(SOZ)NRSlZG, 0C2_6alkyINR5(S02)NR5R6, (CO)INR5R6,
0(CO)NR5R6, 6alkyl(CO)NR5R6, Co_6alkyINR5(CO)RS,

A2 GRYNIR P (eLfor milbnbalkydiig 6cycloalkyl,
0CQ _6alkyl1C3.6¢cycloalkyl, Co_aalkylaryl, 0CO 6alkylaryl. CHO. (&é\%RS.

PRI EBN RS (e 50reES SBRIREsTNER PAGHICHE dstatishin WRE/BSE52 were
s€3& 6akolleyamnco L0 3GatkitiRbRBWOIL BlaGa kit Ra&Gides and analysis of

7 - , i taini ind tl
e e e o e PN e TR R

pipesgiistipletstosisvitiyact @Y sghikgh < 28¢tikenyt VRS0 fSTCRIRAIW®scent

caﬁ@%@ir?éim@lﬁ%eﬁmangr@ﬁfau&,ceagéﬁﬁn@@%?mo@Bﬁ%r@e.%u
NR3, SO, and S02; 35 R3 and RI are independently selected from a grou

; p
BHSISEFOPOTRYIFOJR A DHYEF SR ARG L C irdYk Pla otk CingresM MeClz, 0.7
N OREPOA2 W akd; hald Cid ahay NaB.TOychdisglnT BIERES|oRKig/m] glucose

0COCL C jAal idalkyl(S0)Co_4alkyl,
aﬁéﬁﬁéﬁ%&g{%@@%@g% yl, (S02)C04alkyl, 0C14alkyl,
FEP R eippromeBta g re dond 0singla apeRSIBe0 1§ SiAdY satbetbd feepnd CCD
cAHRZ0 8y R e @nd dmikazale <8 iRe Qis-rauRing4s mn £id 962 nm,

7-membered heterocyclic ring containing one or more heteroatoms

reseRsChed rBATNG ol B e Al YRsdBi g tackatil&Ginget buffer present in each
well of the cell plate. A 40 ul addition from the antagonist plate was followed by a 50 pL.

addition from the agonist plate. After each addition the fluorescence signal was sampled 50
times at 1 second intervals followed by 3 samples at 5 second intervals. Responses were
measured as the peak height of the response within the sample period.

ECso/1Cso determinations were made from data obtained from 8 points concentration
response curves (CRC) performed in duplicate. Agonist CRC were generated by scaling all
responses to the maximal response observed for the ! ate. 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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MCSLLP 106 R2 is selected from the group consisting of hydroxy,
CO_6alkyleyano, =NR5, =0, -=NORS5, C1_4alkylhalo, halo, C16alky1l,
C3.6¢ycloalkyl, CO.6alkylaryl, C0O.6alkylheteroaryl, Co_ 6alkylcyeloalkyl,
C0.6alkylheterocycloalkyl, 0C1.4alkyl,.0C0O_6alkylaryl, 0(CO)C1.4alkyl,
5(C0)0C1.4alkyl, Co_ialky1(S)CO_4alkyl, §1.4a1kyI(SO)C0.4aIkyI,
C1.4alkyl(S02)CO0_4alkyl, (S0)CO0.4alkyl, ? 02)Co.4alkyl, C1.4alkylORS5,

) i
R A e OB S PRt o
gh@é@?v@&ﬁ%%?@&néhbé}e@mhgiwmbwmgl atotsliphiepestdeptlyate

@@J@gﬁﬁ@hi@m@tb%m%@%sgimgwm%&@ﬂgﬁéﬁfg%ﬁ%&%& WGine and

and s F??F 10 ring may be substituted by one or more A; and any

"8& Y mindy ﬁéé%ﬂf@aeéﬁa@wwr%l&%%b Compounds
(sgldnsuts)texérbytdme mdrmmaaecam 15Afls selecied SrorpdReGrRs was

ting of hyd hal t Co. Galkyl
A R R TR G e
Oégﬁv@ﬁﬁea@ (&%@éﬂ@@ﬂﬂ@@mm&w 3CmiBalky|@REC0G2GatkilRE by the
2t 5 D C 1 S mm
@&tﬁﬂ‘@ﬁ@?%@@%@%'ﬁ%@%%ﬂm B »\9 9}&?& 8%%24%‘% {%%Of 30

0C1,BalkylCOZRS, 0(CO)OR 6allkyl(COJRS
BERETE. @RFP&%}R@@@E 2 KYRIREI 6, CUR 0baIRYNSONIR SRBrated

8B} Dalkyd CCRNR AR B:RE2:6a%y*NR5(CO1R6, C0.6a1kyINR5(CO)RS,
C0.6alkyINR5(CO)Nn6, 0(CO)NR5R6, C3.6alkyl(SO2)NR5R
0C2_6alkyl(S02)NR5R6, CO_6alky1NR5(S02)R6,

AR BukyNRELH02)RE:sSOBRE; @ LiSaled NREESO2PI RERG/70C2-

PoaHleS 0RIRE 10 Bl SARIRS, CO_6alkyl(SO)R5, 0C2.6alkyl(SO)R

and a 5- or 6- membered ring containing atoms independently selected
from the group consisting of C, 25 N, 0 and S; R5 and R6 are
Iinclaphmoentyisdrcted AGmXS f&mﬁalieﬂn G60-doycieatin ruTdanyhadvashed

salt and tes t er of3 dfrom 1 or 2; elected from
51 3 angﬂff1 %ﬁr asa é%g é)f’&b{a%a taﬁ%%&?ﬁﬁlﬂjﬁ plyenn,

ambmshed with 3 ml 2.5 mM HZEPES 0. 5 mM EDTA, pH 7.4.

a) Sample Treatment
Samples were collected in 15 ml Falcon tubes and neutralized with 0.375 M HEPES, 0.75
MKOH. 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
Elute glycero phosphatidyl inositols with 8 ml 30 mM ammonium formate.
Elute total inositol phosphates with 8 ml 700 mM ammonium formate / 100 mM formic

acid and collect eluate in scintillation vials. Count eluate mixed with 8 ml scintillant.
One aspect of the invention relates to a method for inhibiting activation of mGIuR 5,
comprising treating a cell containing said receptor with an effective amount of the

compound of formula I

Screening for compounds active against tlesr



10

15

20

25

30

1-(2-benzothi azoly1)-44[5-(5-methy1-2-furanyl)-2H-tetrazol-2-yl]
acetyl-piperazine,
144-acetylphenyl)-4-[[5-(5-methyl-2-furanyl)-2H-tetrazol-2-ylJacetyll-pipe
razine, or

405-(5-methy1-2-furanyl)-N-(2- phenyl-%la -benzotriazol-5-y1)-2H-tetrazole
-2-acetamide. 2. A compound accordlng to claim 1 wherein X3 is N

Aﬁﬁ‘l@l ﬁi\‘%ﬂé:dgr retme’\)?exA &%@%"g‘éﬁ%?s%%‘iﬂé’&%@t&!ﬁ' H Q; ﬂb%%,‘%@%c&S

4. A compound according to claim 3 wherein P is phe 5. A compound

Myeesdmtts et ospRi ATRINETSS sRtddeTing: ﬁaq&ﬂeﬂe%aolmver

cRplbalkytiand: 5 fatiayena dMESLLP 107 6. A compound according
to claim 5 wherein, Rl is selected from CI, F, cyano and methyl. 7. A
compound according to claim 1 wherein Xl is CR3R4. 5 8. A compound

Matibior diagstoentaim 7 wherein X2 is selected from CR3R4, 0, S and NR3.

b €PN AREUGING AR A7 M WRErgin @@1@6}%&@6@@%@&@

triazole and 10piperazine, or else Q is a

7-
sl ritshale HeRebh RGBT TSR ﬁ{a’fé*?o"a%tm@@éfé&ré@%e %ere% the
e@pﬂagoammstﬂme@hme@ﬁﬁmplewmgsophagéhmphhmoamsaandmmageal
bl lajm.4 ﬁ“)@? Qs inazole IRl Asl Jeggwggaﬁ NG9 laiMetric
1>°ab of 15 A

erein A compound accordin claim 1 wherein

pergﬁpﬁw@ram@en@sew é&ﬁlp&ﬁnaoaétéﬁ&m@}% eﬁ&.ﬁhﬁﬁﬁﬂ#@?@iﬁl{b@@ Q@SeQd in
th8-01al direRELrRd2ARaIRL06¥EIEHiNG, Heb DN bHA20 R Afi PiREFH e m

SRR Rt I L SR G SR B 01

4alkylhalo, C3.6cylcoalkyl, CO.6alkylaryl, C0O.6alkylheteroaryl, and
UGG e ARrement free from fasting gastric/LES phase III motor activity has
been obtained, placebo (0.9% NaCl) or test compound is administered intravenously (i.v.,
0.5 ml/kg) in a foreleg vein. Ten min after i.v. administration, a nutrient meal (10%
peptone, 5% D-glucose, 5% Intralipid, pH 3.0) is infused into the stomach through the
central lumen of the assembly at 100 ml/min to a final volume of 30 ml/kg. The infusion of
the nutrient meal is followed by air infusion at a rate of 500 ml/min until an intragastric
pressure of 10+1 mmHg is obtained. The pressure is then maintained at this level
throughout the experiment using the infusion pump for further air infusion or for venting
air from the stomach. The experimental time 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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15. A compound according to claim 1 wherein R2 is a 5- or 6-membered
ring containing atoms independently selected from C, N, 0 and 5, which
ring may optionally be fused with a 5- or 6-membered ring containing one
or more atoms independently selected from the group consisting of C, N
and 0 and wherein said ring and said fuC?S 30 ring may be substituted by
one or more A. 16. A compound according to claim | wherein A is
selected from the group consisting of halo, -0C1.6alkyl, CO.6NR)R6, and
AQ1_6alkylhalguedsi 7. A compound according to claim 1 selected from:
yl .
4-{[2-(3-chIJ?Stp)hlétﬁi/(is?é?—?flt}éltrazoI-5-y|]methylIpiperazine-l-carboxylate.
BA¥0- (5-ChloRe s famp Hebymia2 H-tetrazol-5-ylmethyll-piperazine-I-carbo
~8ylic acid ethyl ester,. 40
4-(2Toly1-2H-tetrazol-5-yImethy0-piperazine-1-carboxylic acid ethyl ester,
442-(310do ‘Phreay Crerleddierdiet-5-yIimethyll-piperazine-I-carboxylic acid
W@Bﬁﬁswr’ meta-chloroperoxybenzoic acid ] ) ]
454-1-2-(3-Cyano-p||enyO-£,H-tetraz.ol-5-yltnethylI-plperazme-l-c boxylic
g ethyl eggp,centration Response Curve
- (2-FluomeBrepsithvilzphenyl)-2H-tetrazol-5-ylmethylkpiperazine-I-carbo
xylic acid ethyl ester, MOSLLP 108 445-( [2-(3
Dgﬁl@rophen@*f}@i—ﬁ%@ﬁ‘é%@%y%f methy! Ithi 0)-4-cyc | opropy1-4H-1,2,4-
pHazpl-3-ylipysding dAstShéd s (dighlorophenyl)-2H-tetrazol-5}
t@%4-cyclo ropyl-41-1-1,2 4- triazol-3-yl]pyridine, Ethyl 4- { 1- [2-(3
D ropheny(ﬁ-‘gyﬁlfﬁ?%%’lﬁ]?&lﬁl%?piperazine- 1-carboxyl ate,  4-{
9AF245 -Chlgre=-dntkinyrRhRamis)-2H-tetrazol-5-yimethylsu
annyll'd"mﬁ,h)fl'“'l' 1 0[1 ,2,4]triazot-3 -y1) -pyridine,

v1 acetate
EDC 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide
EDTA Ethylene Diamine Tetraacetic Acid
FLIPR Fluorometric Imaging Plate reader
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)
1P inositol triphosphate
LAH lithium aluminumhydride

Novozyme 435® Polymer supported Candida Antartica Lipase (Novozymes,

Bagsvaerd, Denmark)

o.n. overnight
PCC Pyridinium chlorochromate
PPTS pyridinium p-toluenesulfonate

prep preparative
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4- {542-(5-Chloro-2-fluoro-pheny1)-2H-tetrazol-5-ylmethy! sul
Pany1]-4-cyc lopropyl4H41,2,41triazol-3-y1) -pyridine,
154-(5-1142-(5-Chloro-2-fluoro-pheny1)-21-1-tetrazol-5-ylj-cthylsulfanyl } [
1,2 4]triazol-3 -y1)-pyridine, 4-(5- {1-[2-(5
-ChIoro-2-f|uoro-pheny|)-2H-tctrazol-5-y|1]0-fthyl sul fany | 1-4-cyclopropyl-
41-1-[1 ,2,4]triazol-3-y1)-pyridine, 20 4-f
142-(5-Chloro-2-fluoro-pheny1)-2H-tetrazol-5-yll-ethyl
ridpiperazine-tecarhiaxykcmeid ethyl ester,

S4t44-CycIoprglé;l/“;l-Sd-(2-m-toty1-2H-Ietra zol-5-ylmethylsulfany1)-4H-
f’l’.z,4]triazof- yﬁ 25pyridine, 4- (4-Cycl

1&gBpy 1-54 1e(@mitbipmotiute tlasdis-y1)-ethyl sul fany11-4H-

1{1%1:2’41t”aﬂ€£'§59?31§¥ﬂ ine, .
304-4-Methy1-5-[1-(2-m-toly1-2H-tetrazol-5-y1)-ethylsulfany1]-4H-[1,2,4]tri

Pa¥aB-yll- pyridlnenesulfonic acid
3-[5-(4-Cyclopropyl1-5-pyridin-4-y1-4H-[1,2,4]triazol-3-ylsulfanylmethyl)-tet
razol-2- ylkbenzonitrile, 35 3 -{ 5-

1-(4-Cyclopropyl1-5-pyridin-4-y1-4H-[1,2,4]triazo1-3-y1sulfanyl)-ethylktet
Y942  y11-benzonitrile, . 3-1541-(4-Methyl-5-pyridin-4-y1-4H41 ,2,4]tri

TapwlBICdsvitany ) ethylked tratiel sy dy-described above are 10 pM or less. In one

ARPERERR NS bt o ROPIORO A ke Bl S eI aRr kb TS,

_ol-5- yImethylsuIfanylI-4H-[1,2,4t]tr|a;ol-3-y11-pyr|d| e,

154%29‘(’,‘9&(}% 69:9_@1_11{11@ aspect of the invention the ICs is below 0.05 uM.
42-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-ylkethylsulfanyll4H-111,2,41tr
iazol-3-y1)-pyridine, 45 4-(5-{ 1 -[2-(2-Fluoro-5. '

T A (R A S piven belov
-4-methy1-4H[1,2,4]triazof-8aykpgridine, FLIPR ICs

IYEEEEYI 54 gngmyg:ﬁ 2= B ALY S JH 4T
4Iy1- 1- -t(etrazol-5- 1?{5}’8? %ﬁﬁéﬁ%ﬁiﬁ%&ﬁjﬁ& YHEBSTHAON 55 nM

methyl-4H-1,2,4-triazol-3-yl]pyridine

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

carboxylate

132 aM
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MCSLLP 109 Methyl-(4-methy1-5-pyridin-4-y1-4H41,2,4
Jtriazol-3-y1)-11-(2-m-toly1-2H-tetrazol-5- 34)-ethyll-amine,
5[2-(3-Chloro-phenyl)-2H-tetrazol-5-y]methy11-methyl-(4-methyl-5-pyridin
-4-y1-4H- [1,2,4]triazol-3-y1)-amine, { | 42-(3-Chloro-phenyl)-2
H-tetrazol-5- yll-ethyl -methyl-(4-methy%5-p yrid in-4-y1-4H[1,2 4]triazgl 3| | p
pige, 10 [2 -(2-Fluoro-5-methyl-pheny 0-2H-tet razol-5 " -y I'm '
ethylkmethyl-(4 -methy1-5 -pyri d in-4- y1-4H-[1,2,4]triazol-3-y1)-amine,
{14242 ElHorR RSN Rh ey i2hH-tetrazol-S-yLiethyl
-methyl-(4-methyl1-5-pyrid in-154-y1-4 H-11.2,41triazol-3-y1)-amine,
[2-(3-Iodo-pheny1)-2H-tetrazol-5-y|methyl]-metmethyl-5-pyridin-4-y1
-l

-4H[1,2,4]triazo 1)-amine, 20{ 1-12 -(3-lod ehy (&I%I)Igetrazol-s-y
Ikethydlgtgle (4 1-5-pyhisin-d-y1-4M 2 4]tNazef-3
Methyl-(4-meth pysdi4-y1-411-[1,2,4]triazol-3-y1)-(2-m-toly1-2H-tetr

azol-5-ylmethyl)-amine, ‘3\ .
Methyl-(4-methy1-5-pyridinﬁfyI-IXH-ll,2,41triazol-3-y1)-[1-(2-m-t01y1-2
H-tetrazol-5- y1)-ethyl]-amine,
-gs-ChIoro-phenyl)-2H-tetrazol-5-y|methyl]—methyl-(4-methyl-5-pyridin-4-
- 2,41tri -3-y.L)-amijne . . .
0 2 GBI e e NS C
211°4H[1,2,4]triazol-3 -y1)-amine, '

ggg%égéfégqf&i?é@lgml}@g&gg -2H-tetrazol-5-ylmethy1]-methyl-(4-methy
I-5-pyridin-4- y1-4H- [1,2,4]triaZol-3-y1)-amine, {

e-A2=(21hliato 1o methvd-pe @Yé—g'%b@rﬁgm'éﬁ%%%?y%the meta-position of the
rfﬂgmyéiﬁﬁir@%m{é-aﬁté%giﬁf)ﬁﬁf%PQﬁt’?{% Irazel3=ylirames attached to P

via carbon atoms on ring P at the 2-, and 5-positions of the ring P;

R' is selected from the group consisting of hydroxy, halo, nitro, C_galkylhalo, OC;.
salkylhalo, Cyealkyl, OC;salkyl, Cysalkenyl, OCy.galkenyl, Ca.galkynyl, OCy.galkynyl,
Co-6alkylCs.gcycloalkyl, OCy.alkylCs.¢cycloalkyl, Co.salkylaryl, OCy.galkylaryl, CHO,
(CO)R’, O(CO)R?, O(CO)OR’, O(CNR)OR’, C.salkylOR’, OC,.6alkylOR®, C,.
salkyl(CO)R’, OC1.6alkyl(CO)R?, Cy.5alkylCOsR®, OC_ealkylCO,R®, Cy.alkylcyano,

 OCypalkylcyano, Cy. galkyINR RS, OC,_salkyINR’RS, C1.6alkylgCO)NR5R6, OC..

salkyl(COINR’R®, CyalkyINR*(CO)R®, OC,.5alkyINR}(COIRS, C,.
salkyINR*(COINR’R®, Cy.galkylSR®, OC,.6alkySR®, Cysalkyl(SO)R?, OC,.
salkyl(SO)R’, CoalkylSO,R’, OC,.calkylSO,R?, co.6a1kg/1<soz)NR5R6, 0C,.
6alkyl(SO)NR’R®, Cy.salkyINR*(SO,)R, OC2.6alk6leR (SO.)RS, C,.
salkyINR’(SO)NR'R®, OC).6alkyINR*(SO,)NR’R®, (CO)NR’R®, O(COINR'RS,
NROR®, Cy.6alkyINR*(CO)OR®, OC,.6alkyINR*(COYOR®, SO3R" and a 5- or 6-
membered ring containing atoms independently selected from the group consisting of C,
N, O and S;

X! is selected from the group consisting of Cy3alkyl, Cy.zalkenyl, NR?, O, S, CR’R?,
SO, SO, ,

X2 is selected from the group consisting of a bond, CR3R4, 0, S, NR? , SO, and SO;;

R’ and R* are independently selected from a group consisting of hydrogen, hydroxy, C,.
salkyl, Co.galkylcyano, oxo, =NR®, =NOR’, C, 4alkylhalo, halo, C,.4alkylCs.scycloalkyl,
C3- 7cycloalkyl, O(CO)C1_4alkyl, (CO)C14alkyl, C1.4alky1(SO)Co-4aIkyl, C[.
4alkyl(SO,)Co.alkyl, (SO)Coualkyl, (SO,)Coualkyl, OC.salkyl, Ci4alkylOR® and Cy.
salkyINR°RS; '

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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40 842-(3-lodo-pheny0-2H-tetrazol-5-ylm ethy1]¥3
-pyridin-4-y1-5.6,7,8-tetrahydro[1 ,2,4]triazolo [4,3 -a]pyrind dine,  8-{ 1-
[2-(3 -lodo-phenyl)-2H-tetrazol-5-yl]-ethyll -3 -pyri '

din-4-y1-5,6,7,8-tetrahydro45[1,2,4]triazolo [4,3 -a]pyrimidine, 3 MCSLLP

-Pyridin-4-y1-8-(2-m-toly1-2H-tetrazol®-ylmethyl)-5,6,7,8-tetrahydro-4H-1,
2,3 a,8- tetraaza azulene, MCSLLP 110 3 -Pyridin-4-y1-8-[1 -(2

-m-toly1l Itetr zol-5 -y1)- -9,6,7,8-tet -4H-1 2,
rg W% %& %eth EOR"
roar
5

?eﬁsﬁ e g !

a 4311( 1

‘@% Bl %aﬁz{%%i%aé;gf

rin c m dent '%ﬁ@&?&}%’ h eﬂg Jan S, which ring may
é/ lg&% ?‘;}%%% X 1%00 qj:{dn {112, g@lll%rlﬁd érfld'ently

g @@3@%&‘3&9@%&2}% %\I gﬁg@z%éwﬂ ethybirdn ]%MHQ said fused

YO HOJQZASagdB -tetraaza-azulene, 15 84243
"-16do- phenyl) -2H- tetrazol 5-ylmethyll-3 -pyridin-4-y1-5.6,7.8

afprahyedroAile. ﬁe@e&ﬁ@ﬂ%@%ﬁ@eﬂz‘ R8-2AR-fday be substituted by one
orhesie-Rheny1)-2H-tctrazol-5 -yli-ethyll -3

-pyridin- 4- -y1-5,6,7,8-tetrahydro-4H201.2,3a,8-tetraaza-azulene, 4-15- {
A2s(@ rduarophenyralp-tetigizohd oy pethaexyhydroxy, halo, nitro, oxo, Co.

sk ing; €1 Lalk ¢t iazob3k yipPysiaing, 23d(2Hd[2=(3alkylhalo, OC;.
cthinraphenyleiktel azalabyy 1 ethoiQRijazoL-2AORIdIOeseIky ISR, OC,.
salkylSR®, (CO)R O(CO)R?, OCs. salkylcyano, OC1 alkylCO,R®, O(CO)OR5 OC,.
2k I(COIR, C calkyl(COIR’, NR50R6 CoNR’R®, OC,.¢alkyINR’R®, Cy.
salkyl(COINR’R®, OC .salkyl(CONR’RS, OC,. 6a1ky1NR5(CO)R6 Co. 6a1ky1NR5(CO)R6
Co. 6a1kyINR5(CO)NR5R6 O(CO)NR5R6 Co. 6a1ky1(SOZ)NR R®, OC,.4alkyl(SO,)NR’RS,
Co-salkyINR® (soz)R 0Co. 6alkleR (SO)RS, SOgR C1.alkyINR(SO,)NRR®, OC,.
calkyl(SO2R’, Coalkyl(SO)R’, Cosalkyl(SOIR®, OC;.¢alkyl(SO)R’ and a 5- or 6-
membered ring containing atoms independently selected from the group consisting of C,
N, OandS;

R’ and R® are independently selected from, H, Cy.¢alkyl, C3.scycloalkyl and aryl and
salts and hydrates thereof

m is selected from 1 or 2;

pis selected from 0, 1, 2, 3 and 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-Z-furanyl)—N-(2~phenyl-2H-benzotriazol—S—yl)-2H-tetrazole—2-acetamide.
2. A compound according to claim 1 wherein X3 is N and X4 1s 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;.galkyl, -
OCgalkyl, and Cy.salkylcyano.
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4-[4-Methy1-5-(2-m-toly1-2H-tetrazol-5-y1
ethoxy)-4H-[1,2,41triazol-3-yl]-pyridine, 304- (A-Methyl-54142
-m-toly1-21-1-tetrazol-5 -y1)-ethoxy]-4H-[1,2,4]triazol-3 -y11 - pyridine, 4re g1 Lp
{ 542-(2-Fluoro-5 -methyl-pheny1)-2H-te azol-5-ylmethoxy]
-4-tucthyl-4H[1,2,4]tri azol-3 -y11 -pyridine, 35 4 -(5 -
1112-(2-Fluoro-5-methyl-pheny1)-2H-tetrazo|-5 -y11 -ethoxyl -4
~mefh99mpr9[1“i HRARLBE & Saimhyrthsesing Ry ipsglegtgd from Cl, F, cyano and

Mro- -pheny1)-2I-I-tetrazo1-5 -ylmethoxy] -4-cyclopropyl-4H-[1 ,2
4]tr|azol403 y1) -pyridine, 445-

TChidRePRaAM R é‘ﬁga‘i’o‘f%“%lu][e‘ff?k‘i%?}f X bsy&%p}?opyl 414-

D A 1L DTSy B, iyt By s

-m tolyl -2H-tetrazol-5 -yl) ethoxy] -4H- [1,2 ,4]triazol-3 -y11 - pyridine,

LLP 4- 1'8
d 1 h, eit t 1 d
b R R et e SR
xp%%%q%técfa G %E@&y cén N, O and S and is fused tq a triazole ring.
-{142 (2-fluoro-5-methyl-pheny1)-2H-tetrazol-5-yll -ethoxy}

r¢HIA goﬂlﬂdﬁﬁ@'a@c}ﬁlalﬁé/ AAiNgntt Pherein Q is triazole.
[2-(3-lodo-pheny0-2H-tetrazol-5-ylnacthoxy]-4-Incthyl-4H-{1,2,41triazol-3-

Ml - RWRBuA@44Rn d k2 31RO RiRYh i ateliazol-5-y11-ethoxyl
-4-methyl -41-1-[1,2,41tri azol-3- y1)-pyridine, 4-
{4-Cydonrepul-Retr@niogdocpheny Wheldmed azpiperymethoxy]-4H-[1.2,4]tr
iazol-3- y11-pyridine, 15

13. A compound according to claim 1 wherein Q is a 5-, 6-, or 7-membered
heterocyclic ring, other than triazole or piperazine, and is fused to a triazole ring.

14, A compound according to claim 1 wherein R? is selected from the group consisting
of Cy.¢alkyl, Cy.4alkylhalo, Cs.scylcoalkyl, Co.galkylaryl, Cogalkylheteroaryl, and
O(CO)Cy4alkyl.

15. A compound according to claim 1 wherein R? is a 5- or 6-membered ring
containing atoms independently selected from C, N, O and S, which ring may optionally
be fused with a 5- or 6-membered ring containing one or more atoms independently
selected from the group consisting of C, N and O and wherein said ring and said fused
ring may be substituted by one or more A.

16. A compound according to claim 1 wherein A is selected from the group consisting
of halo, -OC,_.¢alkyl, Co. 6NR5R and Cj.galkylhalo.

17. A compound according to claim 1 selected from:
Ethyl 4-{[2-(3-chlorophenyl)-2H-tetrazol-5-yl]methyl} piperazine-1-carboxylate,

4-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-ylmethyl]-piperazine-l-carboxylic acid

-ethyl ester,

4-(2-m-Tolyl-2H-tetrazol-5-ylmethyl)-piperazine-1-carboxylic acid ethyl ester,
4-[2-(3.—‘Iodo—phehyl)-2H-tetrazol-S-ylmethyl}-piperazine—1—carboxylic acid ethyl ester,

4-[2—(3—CyanonhenyI}—ZH—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,
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4-(4-Cyclopropyl-5-
{142-(3-iodo-pheny1)-2H-tetrazol-5-y11-ethoxyl-4H41,2 4]triazol3-y1)-pyri
dine,  3-15-(4-Methyl-5-pyridin-4-y1-4H-P "2,4}triazol-3
-yloxymcrhyl)-tetrazol-2-y11- 20benzonitrile, 3- {5- |
1-(4-Methy1-5-pyridin-4-y1-4H-{1,2,4 1togzol-3-yloxy)-ethyl1-totrazol-2-y1
1- benzonitrile,
253450 A-CyleprieyILs by ritazalyd-v imethyd Alinkdoh3lgroryiethyl2etr
Té%PE:&yMI]Béﬁémﬁttnle 3-

4-Cyclopropyl-5-pyridin-4-y1-4H- 4]triazol-3- onxy) ethylktetrazo
%igy(l{( 5%4&?9@ hegty B-g5L-tef méqhérygdem HiB-prrvgloprony14hiih2. fr
tﬁ‘ﬁﬁ"é‘f’di—@ﬁﬂ‘%‘?‘nmol ethyl} - tetrazol-2-y1)-benzonitri le,

é;sy RS meg@%r'gepagoy%- iy %}gégz'gzz?ge%yégrgwgzeeth
i‘%ﬁ 5Y8gio 0_%_ 6, 7 d z%oﬁ%aéill %%-g]—l%@h%lyl e

gfq-lz il 2y } t?l%lzol% [4 3 -a]pyrimidin-8-y1)- ethyl] tetrazol-2-y1)
R R T8 e e SRR

azo 2 yll- benzonltrlle 45 3- { 54143 -Pyrid

%’11{5 %ﬁdﬂ%sﬁlﬁﬂ%ﬁ’o Diferdy B:S1E AR A2 éﬂf‘@ﬂq Isul fanyl}-4-methyl-4H-
y J2ethyleyazp I.)(gﬂ)mbenzonltrlle (R) &

42 3- chlorophenyl) -21-1-te azol-5- -yllethoxy)-4- methyl -4H-1
425300z y bR Myl LI i 2:4r5y 1 j ethylsulfany!}-

2124 2 phlow-pRenylRhttetrazol-5-ylkvinyl}
azol-3 -yl)- pyridine,

4-{1-[2-(5-Chloro-2-fluoro-phenyl)-2H-tetrazol-5-yl]-ethyl } -piperazine- 1 -carboxylic
acid ethyl ester,

4-cyclopropyl-
-ethyl-4H- [1,2 4]ytr| PRy

4-[4- Cyclopropyl -5-(2-m-tolyl-2H-tetrazol-5-ylmethylsulfanyl)-4H-[ 1,2,4]triazol-3-yl]-
pyridine,

4-{4-Cyclopropyl-5-[1-(2-m-tolyl-2H-tetrazol-5-yl)-ethylsulfanyl]-4H-[1,2,4]triazol-3-
yl}-pyridine,

4-4-Methyl-5-[1-(2-m-tolyl-2H-tetrazol-5-yl)-ethylsulfanyl]-4H-[1,2,4]triazol-3-y1} -
pyridine,

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

3-{5-[1-(4-Cyclopropy!-5-pyridin-4-yl-4H-[1,2 4]triazol-3-ylsulfanyl)-ethyl]-tetrazol-2-
yl}-benzonitrile,

3-{5-[1-(4-Methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-ylsulfanyl)-ethyl]-tetrazol-2-yl}-
benzonitrile,4-{4-Cyclopropyl-5-[2-(2-fluoro-5-methyl-phenyl)-2H-tetrazol-5-
ylmethylsulfanyl]-4H-[1,2,4]triazol-3-yl}-pyridine,

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

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

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

MCSLLP
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42-(3-Chloro-phenyl)-21-I-tetrazol-5-y1]-2-(4-eyclopropyl-5-pyridin-4-y1-
4H- [1,2,4]triazol-3-y1)-ethanol, 24243 -Chl oro-phenyl)-2H-tetrazol-5

-y11-1 -(4-eyelopropy1-5 -pyridi n-4-y1-4lI[1,2,4]triazo1-3 -y1)-ethanol, 10 MCSLLP

4-(5-{242-(3-chloro-phenyl)-2H-te azadb-y11-vinyll
-4- ethyl -4H41,2 41triazol-3-y1)- pyridine, 3-[4-Methyl-5-({

[2-(3 methylphenyl) -2H-tetrazol -5- Xl]methyl}thlog -41 |- 1,2,4-triazol-3 -
z(érﬁ@ﬁ}gyls (»Pyrldm -4-y[-4H-[1,2 4]triazol-3-y1)-[ I-(2-m-tolyl-2H-tetrazol-5-

3[5?56@@’13] E‘iﬂlﬂﬁ’rophenyl) 4-ethy1-4H-1,2,4-triazol-3- yI]th|oImethyI) -2-(3-

@%(é glﬁﬁ %}F }*? afzf}gilﬁe@ gﬂli T% yéfsg}giél [28 fE % épglg?ln am

4 ethyl -4H-1,2 4-triazol- 3 -ylithiolethyl)-2-(3-

g‘%{' %pggén ?pl[%e%rg] fj?“g?} (FB (Ehh %onl hyl 5§§(Edm -4-y1-4H-
oro eny H tetrazol 5-yllethyl } piperazin- 1-yltpyrazine-2-
ghﬁ ’5319&1’%} Iﬁlgfn&% ﬁr%ﬂjﬁ&%eﬂmwﬁgm (é M&%QY%~pyrldln .

3415y GOEL
(3- C’hforophenyl 2}11 tetrazol 5-yliethyl} -4-(3-nitropyridi

HIRNGHRSING yEBieronbeny it alazala-wlatylb-yridin-
g{gﬁglﬂygr@ﬁh%&%?g n%Bz&etrahydro[l 2,4 y}tn;ij(ijlo [S%i?;l a](gyrlm ine, égnd
{14243 -Chl oropheny1)-2H- tetrazol-5- -yll ethyl

(33 (HoTosenyphenyds-bd. 7. gmtethsliyeeenil- 4 4luiagobopdidin-4-yl-4H-
FaRyTimiging, Ailamine,

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

Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-y1)~(2-m-tolyl-2H-tetrazol-5-yl-
methyl)-amine,

Methyl-(4-methyl-5-pyridin-4-yl-4H-[1,2,4]triazol-3-y1)-[1-(2-m-tolyl-2H-tetrazol-5-
yl)-ethyl]-amine,

[2-(3-Chloro-phenyl)-2H-tetrazol-5-ylmethyl]-methyl-(4-methyl-5-pyridin-4-yl1-4H-
[1,2,4]triazol-3-yl)-amine,

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

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

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

8-[2-(3-Iodo-phenyl)-2H-tetrazol-5-ylmethyl]-3-pyridin-4-yl1-5,6,7,8-tetrahydro-
[1,2,4]triazolo[4,3-a]pyrimidine,

8-{1-[2-(3-Iodo-phenyl)-2H-tetrazol-5-y1]-ethyl }-3-pyridin-4-yl-5,6,7,8-tetrahydro-
[1,2,4]triazolo[4,3-a]pyrimidine,

3-Pyridin-4-y1-8-(2-m-tolyl-2H-tetrazol-5-ylmethyl)-5,6,7,8-tetrahydro-4H-1,2,3a,8-
tetraaza-azulene,
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3 -(2-Chloro-6-methoxypyrid in-4-y1)-8- {

1-[2-(3-ehlorophenyl)-21l-tetrazo 1-5 -yllethyl - 5,6,7,8-Tetrahyd ro [1
,2,4)triazolo [4,3-a] pyrimidine,  8-{ 1- [2-(3 -Chl
orophenyl)-2H-tetrazol-5-yl]ethyl 1-3-(2-methoxypyridin-4-y1)-5,6,7,8-
45tetrahydro [1 ,2,4]triazolo[4,3-a]pyrirHidine, 8-{

}2 (3-Chloropheny1)-2H-tetrazol-5- yllmethyll -3-(2-methoxy rDyndln -4-y1)-5
@Yf@ﬂ%é‘rr%lh%}o frro- kgl 2 Leaphirt ding S AT Sl drpztEa 5:2.32.8-
tFé“(%Z 8%pyridin-4- yl) -6,7-dihydro [1,2,4] trlazol 0

%3@ Im%ﬁ yII aTq]%I-IY(%’Z‘%gCg 0I 2-y. %?gﬁ?g%%e i 4H-

56" ,ée%?@ ?86[’1 2,4]triazol o[4,3 a]pyrlmldlne 3-(5-

{}gyg) %/1 oxy rid trzfgo}f)'i 1;%&%% % é 1%%%@&9[&% gl]g);rgqegmhydm
-Met

oxypyrlévﬁ A5 -y1)-5,6,7,8-tetrahydro-9H-[1.2,4]triazolo [4,3 - a]

I Wrile . 3:5r { [ Di

i UL S R

d|n8 5H)- yllmethyl -2H- tetrazol 2- y)benzonltrlle 15 (R) 3-(5-{ 1-

é3 (- ViethaiyBysidieay) biényrdiydeadloR s m‘h?@mm -4-y1-5,6,7.8-
g.:b,}qyﬂqtljxlg t&da -geggﬁg@JeZ yObenzonltrll 3 (5 [3 (2

MCSLLP

‘-Met yr|d|n -4-y1)-6,7-clihydro [1 .2,4]tri azol o

Mﬁ@-]MMB’&B?@BXEHM&@WS%%%%%}EJ@&@&&%@DS,riSZ,@,ISi&é‘@hydrdﬁ}{-
Etmd gt dd42A3-adaephenyl)-2H-tetrazol-5-yllethyll
piperazine-I-carboxylate, (S) Ethyl 4-14243

schilgm@hrplphhytpRdzaltiail-lethjeipip eranineint4carfioXySlateaRpdro-4H-
(R)3Ehydidragd ARiénechloro-2-fluoropheny0-21-I-tetrazo 1-5-yllethyl)
piperazine-lcarboxylatc, (S) Ethyl 4- { 1-
J215{ChidrcRpbeapheliyitpiPidoletratiohShypitethyHpigbrazinet - 4-triazol-3-
Alcaiioxylate, (R) 6-(4- { 1 - [2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl}
piperazin-l-yl)nicotinonitrile,

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-4 H-
[1,2,4]triazol-3-yl)-pyridine,

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

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

4-[4-Cyclopropyl-5-(2-m-tolyl-2H-tetrazol-5-ylmethoxy)-4H-[1,2,4]triazol-3-y1]-
pyridine,

4-{4-Cyclopropyl-5-[1-(2-m-tolyl-2H-tetrazol-5-yl)-ethoxy]-4H-[1,2,4]triazol-3-yl } -
pyridine, ;
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(S) 6-(4- { 1- [2-(3-Chlorophenyl)-2H-tetrazol-5-yljethyl}
piperazin-l-yl)nicotinonitrile, 35 (R) 3-(4- { 1- [243
-Chlorophenyl)-2H-tetrazo1-5-yllethyll piperazin-lI-yOpyrazine-2-
carbonitrile, (S) 3-(4- { 142-(3-Chloropheny0-2H-tetrazol-5-yll ethyl { pi MCSLLP
perazin-l-yl)pyrazine-2- 40carbonitrilel!1
4- Szcij) -1-[2- g Chloro phen 0-2H-te,01- 5 ethoxyl -4-methy1-4 H-

RIGREY ﬂ‘%ﬂﬁb A8oha-ehiBy éﬁ%?ﬁ%z@ [-5-ylmethoxy]-4H-
éﬁeﬁgfﬁ@‘lb%y&ﬂ%r‘é”ﬁﬁenyl) 4-methy1-4H11,2 4ltriazol-3-

%%ﬁ” s AR LS
[g’zgo)‘f 8y¥| iR &SLLP 114 SRl a2 2
a&@ _%_ y%or()csi/c% 0 Ir'}e%ﬁf????%%3z§& &h W—W%@%}ﬂ iia tﬁyi ﬂj’tr1azol%4
pBE!,JI'ﬂloré phenyl)-2H-tetrazol-5-yl]- ethoxyl 2 4]triazol- 3-y1)-pyridine, and

ﬁg-{[?@@*ﬂwmgﬂyi )-2H-tetazelRsy et thio): midazel4: b RIpyidine.

harmaceufical composition’ comprising as active ingredient a
thérapeutically effective amount of the compound of claim I, in association

A OREBFIRALS- Phasmareptically- apcepiabiesdiigatsxginient andighzol-3-
SJQelgg,ﬁa{ﬁher 1519.A compound according to claim 4 wherein R E is
selected from halo, C alkyl, -

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 Jtriazol-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-35-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-y1-6,7-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-yl-4,5,6,7-tetrahydro-1,2,3a,8-tetraaza-azulen-8-ylmethyl)-tetrazol-2-
yl]-benzonitrile,

3-{5-[1-(3-Pyridin-4-y1-4,5,6,7-tetrahydro-1,2,3a,8-tetraaza-azulen-8-yl)-ethyl]-tetrazol-
2-yl}-benzonitrile,

(R) & (S)-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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0C1.6alkyl, and Co_oalkylcyano. 20. A compound according to claim 19
wherein Q is triazole or piperazine. 2021. A compound according to claim
20 wherein R2 is selected from the group consisting of Ci.6alkyl, C
4alkylhalo. C3.6cycloalkyl, CO_6alkylaryt, Co_oalkylheterowyl, and
0(CO)C 1.talkyl. 22. A compound accbording to claim 21 wherein R2 is .
pyridine. 25

4-(5-{2-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl]-vinyl} -4-ethyl-4H- [ 1,2 4 ]triazol-3-y1)-
pyridine, '

1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-2-(4-cyclopropyl-5-pyridin-4-y1-4 H-
[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-y])-ethanol,

4-(5-{2-[2-(3-chloro-phenyl)-2H-tetrazol-5-yl]-vinyl } -4-ethyl-4H-[1,2,4]triazol-3-yl)-
pyridine, :

3-[4-Methyl-5-({[2~(3-methylphenyl)-2H-tetrazol-5-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,

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-yl]ethyl} -
5,6,7,8-Tetrahydro[1,2,4]triazolo[4,3-a]pyrimidine,

8-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]Jethyl}-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-yl)-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-yl)-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)-5,6,7,8-tetrahydro-9H-[1,2,4]triazolo[4,3-
a][1,3]diazepin-9-yl]methyl}-2H-tetrazol-2-yl)benzonitrile,

3-(5-{[3-(2,6-Dimethoxypyrimidin-4-yl)-6,7-dihydro[ 1,2 4]trlazolo[4 3-a]pyrimidin-
8(5H)-yl]methyl}-2H-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(5H)-yl]ethyl}-2H-tetrazol-2-yl)benzonitrile,

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

(R) Ethy! 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-ylJethyl} piperazin-1-yl)nicotinonitrile,
(S) 6-(4-{1-[2-(3-Chlorophenyl)-2H-tetrazol-5-yl]ethyl} piperazin-1-yl)nicotinonitrile,

(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}plperazm—l -yl)pyrazine-2-
carbonitrile,

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

2-(3-Chloro-phenyl)-5-{(R)-1-[5-(3,5-difluoro-phenyl)-4-methyl-4H-[1,2,4]triazol-3-
yloxy]-ethyl}-2H-tetrazole,

3-(5-{(R)-1-[2-(3-Chloro-phenyl)-2H-tetrazol-5-yl]-ethoxy} -4-methyl-4 H-
[1,2,4]triazol-3-y])-pyridine,
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4-(5-{2-[5-(3-Chlorophenyl)-2H-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-yD)-pyridine,

and

2-({1-[2-(3-chlorophenyl)-2H-tetrazol-5-yl]ethyl} thio)-imidazo[4,5-b]pyridine.

18. A pharmaceutical composition comprising as active ingredient a therapeutically
effective amount of the compound of claim 1, in association with one or more

pharmaceutically acceptable diluent, excipient and/or inert carrier.

19. A compound according to claim 4 wherein R! is selected from halo, Cy.galkyl, -
0OC,salkyl, and Cy.¢alkylcyano.

20. A compound according to claim 19 wherein Q is triazole or piperazine.

21. A compound according to claim 20 wherein R? is selected from the group
consisting of Cjealkyl, Cj4alkylhalo, Cs¢cycloalkyl, Co.galkylaryl, Cyalkylheteroaryl,
and O(CO)Csalkyl.

22. A compound according to claim 21 wherein R? is pyridine.



