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PROTON PUMP | NHI BI TCR Field of the Invention Thi s i nvention

relates to now&ii’_,y3 caI conpounds 5 havi ng pharmaceutical utili téé Mor e
particularly, relates to novel heterocyclic chem cal iyl

usef ul in the treatnment of peptic ulcers in mammals, to nethods for
their synthesis and to conpositions and uses thereof I n peptic ulcer
treatment in manmals. 10 : ‘ P B on and Prior Art

Peptic ul cers are one of the nost preval ent d| seases in industrialized

nations. Contr st aci d secretion is the main therapy for
peptic ulcers. Piflgoﬁ%%se%?eﬁ%’h%s I n turn brought about by the

i nteraction of t fivde pinrensioni aeilasesmicamayelgashenitalaosinmgioninglsi ne
and histan ne Nddihg t iiakmabesPEEl V%tﬂ%ﬁ:‘ye'[ aMor&e! barticd18HARL O St

Prior to the di ver t ani ne recept or antag Ai sts such
as cinetidine anlgefrgtnls é/ novng B Pept ‘?‘f:y‘iﬁlézerc ?ﬂgﬁf"ﬁ'e SHEASt apefml
antaci d t her apy Hhdche treﬁﬁ'-‘i“@ﬁél Pﬁepgpcldrugsers( etn mhrmgaﬂla)mtrwe ndEhods
However , W tibr hehetidy %tﬁfesk@ éﬁ&eﬁboﬁoﬁﬁééﬂﬁ'ﬁrﬁt Snd (AR Yereor W LD

anti chol i nergic ﬁgg;é&ﬁlgaghg&eq__ eqartgnel# sup anted by histam ne
st h&

H2-receptor antag era iR opnent of this «class
of therapeuldic entities presents one of t he nost inportant advances

inthe field Back@@duadnat ﬂi’&?rﬂnﬁteh‘tion and PriorAQQ:tther maj or
devel opnment in the tr g ng o rtelco ?‘ers has bee eallzed W th
the introduction of ﬁ? Ri j RFpSse SPRnPBFE PES R MEFe2rsFe.
The enzyme H er rj¥ K p]stn agetighseh | Latsolknodn wf:tzhe: praetidn
punp, is | oc atertheitd ohhd smaiHe aiei rof t gty Cf&arp@;staic cgldsSrand 'A%ld
responsi bl e fsor 4 ettﬁgﬂsggr% of .pj0 f o bl.o 35 .| umen
turn results in ecreaS| n 2 ﬁgﬁ 3903% % {E %a’nttg)fﬁ %réﬁtP‘Sﬁdgg
aggravati on of eC P ygﬂ.@é?g\gcal stlmulants, gastrin, acetylcholine
REPLACED SHEETSandSGhistamine with their respective parietal cell
receptors. Prior to the discovery of histamine Hj,-
receptor antagonists such as cimetidine and ranitidine,
20 peptic ulecer treatment consisted of antacid therapy and
anticholinergic drugs (eg. dicyclomine HCI1). However,
with the advent of H,-receptor antagonists, treatment
with anticholinergic agents has been largely supplanted
by Thistamine Hy-receptor antagonist therapy. The
25 development of this «c¢lass of therapeutic entities
presents one of the most important advances in the field
of medicinal chemistry.

Another major development in the treatment of peptic

30 ulcers has been realized with the introduction of HY/K*-
ATPase inhibitors e.g. omeprazole. The enzyme HY/K+ -
ATPase, which is also known as the proton pump, is
located in the membrane of gastric parietal cells and is
responsible for the transport of protons from blood to

35 lumen, which in turn results in decreasing the pH of
stomach contents which leads to aggravation of peptic

ulcers.
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-2 Oneprazole itself is in fact a prodrug whi ch under acidic
condi tions c‘93¥ﬁ51t9 $; Lo the active drug, nanely its correspondi ng

sul f enani de e nechani sm of action of onepr azol e | FCHEGA97/8812%i ed and
I's known to involve a 5 nucleophilic attack of one (or two) thiol group(s)
of the Herr]/Klerr]-ATPase on the sulf dr atom of the chenicall y active
sul fenani de. The rest@reprrEelen tsdlfiods ficafaon af picbérug whii]t':xil neaeyp(s)

of the enzyne (heifpti 86n@ft forli Ydfiedes to 99@0‘:{:&?’&9?{} f"" {JPase

sul fur and the the enzi, dazo pyri dini,um éltn? Us85%t he
obser ved %H%Lgéggnd%nq h&'h $ $ﬁ Péﬁ“‘cé’s‘fcaﬁfé’-’fﬁn of

mol ecul ar event SMeRERZPEad 180 ‘tf¢ﬂe1-1aﬂudb|etil oandf isheknown Hib K+nAERase &S
shown in Figsr enﬁcleoﬂl‘@.llc atAackNewnohd Eb:gufv?o)l tﬂl%q B&%ﬁﬁqg? 8% @é' dis
a prer equi Sjzh gy to%,é e conversio omepr azol e

active sul fenam d€, weverc® e Lb.'séﬁ’l’:t iArgm of stt?lef éﬁl?&H*FHEHYSaC‘émF abl | e
mol ecul e whi chsulfenamiderr nEhe refultitg chemical nuodiehicatfionotdferthe

conpounds that thgé® §Qo {SPCHEVHeO éHk?)nl%Op&quE\tiEhagJ;f Pé’n h?gg?lﬁbd?h

H+/ K+- ATPase [ ar. erefore 1 ncapable
enzyme. These ?r%ng t&' P SE’S I&/i(a “ALPgse Eﬁig‘ﬁjzéﬁd the mulfur mefy, in
a strict ch#hi chhe s&%élmmﬁ#@l%tcpctmélmum splet eqausite iy bbgerved

detrimont . As oparria e°f°t?}tf.s 2 O e | oobl8x] Ul St
product s are 'T[aalﬁ e§ o restrq'éett t k&3 ﬂcﬁg‘? h’@dl’cﬁﬁ 1‘:tlﬁ’é-ﬁl SPSNB‘%F? by
enteric coating. ﬂ?é?a%atsl Agownsin (Fignulevad in the rel atively

neutral envi ronrrent of the duodenum and 30 oneprazole is absor bed into

t he bl ood sty eam whi rries.the prodr to the roton u

shoul d be 1y errpha5|éz:ged ﬁ%‘g\/\%ver %)hje cgﬂﬁelpéﬁegﬁ’n %‘F’Er&ﬁ a to
the active enzyPEeTefuifiiter &an hey QQTelV&a:hllenedenomeparezdile vedi s
which al so rﬁﬁaﬂtitfallly’l acsmtaﬂtfextaﬁﬁie degrxﬁ%t:la?n Und NpPe St MGy

nvi ronments, Vi SrAdH e aq%reﬁe i at’"' I RRgTREIER e | Frdfadiras on

punp further to a er other compounds that are

26 unreactive to nucleophll:tc attack by the H'/K*-ATpPase

thiol(s) and are therefore incapable of inhibiting the

enzyme, These transformations are acid catalyzed.

Accordingly, in a strict chemical sense, while acid is a

prerequisite for the conversion of omeprazole to its

25 active form, it also acts to its detriment. As a partial

solution to this problem, omeprazole drug products are

formulated to resist the acidic medium of the stomach by

enteric coating. The coating is dissolved in the

relatively neutral environment of the duodenum and

30 omeprazole is absorbed into the blood stream which

carries the prodrug to the proton pump. It should be

emphasized however, that the conversion of the prodrug

to the active enzyme inhibitor can only be achieved in

acidic media which also results in substantial

35 degradation of the active sulfenamide. In summary, the

instability of omeprazole in acidic environments, which

is a prerequisite to its activation into a proton pump
inhibitor, is the major shortcoming of this drug.
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instability zoIe not only decreases t he bi oavgj bl of the
Sho % it FEREAle

drug, but also C considerable difficulty inits

adding to the 5 cost of the final drug prongt. These i nherent
probl ens are al so observed in t he | ar gé nunber of oneprazol e
anal ogues that have been synt hesi zed to increase the acid stability of

their 10 correspondi ngesdl fienraabiei cfWwotf a@ﬁ@ﬁam@t rmdtit enly deereases
instability of ORRr a%ql %vJaF sl trcy rregg a., Flc{]ﬁ}g Fhe a18Bser \fgg g/%
e unde dct a yzed

other sulf oxides, oneprazole_ undergoes ar eristic aC| cat
degradati on knowtoxsigpgable ¢%ﬁﬁﬁ9¢i‘ Y ABafitgn§ereptationge@srdng th
protonation &f ddse % théiFolaAnidrugl progast. of sul f enam de follomed
by nucl eophilic attack on the sulfur atomis another characteristic
reaction of these conpounds. Enzyne inhibition is observed only
when the H+ K+- ATPaseTBﬁSacﬂ§heren%sPrPhée%%cP€6pﬁﬂ?€ obsegvedhdngt hEhe

hanld f, @J: f enan deirde dagrbeat icm lbﬁleﬁﬁﬂﬁﬁﬁe V\/fhﬁ‘fhlelg'aleaCtShas H¥e been
nucl eophi | e. | y | g [ y

sul fenam de (or s 3%?%%IEQ%XtH§P iﬁcrggan?$@%u2% S§£ﬁ§¢#¢# 4F: Eﬁglr
nodi fi cati on ¥r esio¥rgspenfbng) su]eﬁqmyle, s TWOofF@E‘?r%W%t(}'é&uéas Eoj ghe

reactivi t?/ of th&rﬁ&éb&@ﬂﬁyt @£2SomdfxeizolleK] fi I hefdRASRe8ia. at tRDist, adhe
net r t t mn
€ esu SbBerbERS SRR S el d et | ¥§19&'é§des, om%?ﬁzd‘i%o Qz?&?éibcgé cgmng

of omeprazol e |s |ts vari erent pa
There is clini (?&‘largﬁtEVilﬂ"e%ﬁea&da%ai YBPre r%ﬁé Eien JmeWPaAf ethe
determ ned by i niaummelrer OtegPrdrigetmemti.d r elseasedj N protpepitiionul e€r the

pat i ent s, atlisl Dubablgeho 2 Buigboflhs! B#SS cuiRbhgflal O Eff1ow
bi ot ransfornati on onepr azo %o |sn10¥
onepr azol e appeaﬂycgsogglllc attack on the sulfur atom 1s another

characteristic reaction of these compounds. Enzyme
inhibition is observed only when the H*/K'-ATPase-S- acts
as the nucleophile. On the other hand, sulfenamide

20 degradation is caused when Cl- acts as the nucleophile.
Accordingly, any slight gain in acid stability of the
sulfenamide (or sulfoxide) that wmay be introduced by
chemical modification (resistance to Cl- attack) is
offset by a decrease in reactivity of the analogue to

25 HY/Kt-ATPase-S- attack. The net result is a less
effective drug.

Another shortcoming of omeprazole is its variability

of action in different patients. There is c¢linical

30 evidence of a variable «response to omeprazole as

determined by inhibition of gastric acid release in

peptic ulcer patients, attributable to a high first pass

effect for the biotransformation of omeprazole, and the

fact that the metabolism of omeprazole appears to be

35 under polymorphic genetic control, resulting in wvariable

amounts of drug reaching the systemic circulation
following a given dose.



35 under pol ynorphic genetic control, resulting in variable anounts of

drug reaching the systemic circulation follow ng a given dose.
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-4 WRAPPf the Invention 5 It is an obj EEVCHPROME present
I nvention to prOV|de novel pharnaceutlgal conpounds, and

conposi tions containing them which active as Ht/ K+-ATPase

i nhibitors, and hence useful in the treatnment of peptic ulcers in
manmal s. 10 It is a further object of the invention to provide

met hods for the S] h ounds. The present

I nvention is bagﬁﬁﬂ&%§n°§h%g%?éﬁﬁvégggof 15 a class of new chem ca
conpounds that are effective as H+/ K[ err] - ATPase inhibitors and are al so

aci d stable. sThe newrt ighasi Sﬁ?eéﬂﬁ@ﬂuﬂ‘i@ eddift |1rﬁ°0@91rtb.8ﬂ eb€provide
characteri zed b¥ an | g%ao% %g t hi adi %!e nucl eus, with different
substituents PYEhed tioad o GR or]i1 e 26 TRPEIFAIBF o
het erocyclic rlﬂ@n§?iaévﬂrethem WhIChThaseac@GFdVﬂg Be o /EEpatrPasé the

present lnveathB;t&b@r €afd EnBhOY | dBEFYAN iQUEHS- %Hlaﬁ&théﬁﬁ €df peptic
1,2, 4- thladlazol %e gben2| dazole conpounds and

|n1dazo[1 2-d] - ﬁ t fii dofi azole conpounds correspondlng to the
gener al forﬁﬁla |- [err]

It is a further object of the invention to provide
methods for the synthesis of such compounds.

The present invention is based upon the discovery of
15 a class of new chemical compounds that are effective as
Ht/K*-ATPase inhibitors and are also acid stable. The new
chemical compounds of the invention are characterized by
an imidazol[l,2-d]-thiadiazole nucleus, with different
substituents attached to the 3-position of the

20 thiadiazolo heterocyclic ring structure.

Thus according to one aspect of the present
invention, there are provided various 3-substituted
1,2,4-thiadiazolo[4,5-albenzimidazole compounds and

25 imidazo[1,2-d]-1,2,4-thiadiazole compounds corresponding
to the general formula I:

X N\
ZIN;E

The groups represented by X and 2 can be chosen from a
wide variety of independent chemical groupings (hydrogen,
30 lower alkyl, halo, nitro, amino, hydroxy, lower alkoxy,
lower alkylamino, lower dialkylamino, etc) as more fully
described hereinafter, to provide imidazo({1,2-d}-1,2,4-
thiadiazoles. Alternatively, X and Z taken together can
represent a benzene ring fused to the imidazo ring to



The groups represented by X and Z can be chosen froma wi de variety of
I ndependent chem cal groupi ngs (hydrogen, 30 | ower alkyl, halo, nitro,

am no, hydroxyy, aI koxy, | ower al kyl am no, |ower di | am no

etc) as nore fu?%’ described hereinafter, to provide bé}’ﬂﬁ%om

I m dazo[ 1, 2-d] -1, 2 4- t hi adi azol es. Alternpatively, X and Z taken

t oget her can represent a benzene ring fuséd to the imdazo ring to

VWO 97/ 31923. form 1,2,4-thiadiazolo[4,5-a) bexgidsbrodel 25 compoundg or m
1, 2, 4- t hi adi azol ojwith- a] brRazi Bahazake ri;ﬂgrpowrdﬁseof Méizh_;t b?,elohsmwne
rin t her eof [ I S | TULE p

subgtltuents mdepe%%gltrlegé %@L Xl(?t eElof %g%tra W e vé‘ref“é? &%‘eé’ﬁé‘ﬁ%'é%y

groupings 5 (hydedgehed SV\%‘P aal iide  yardetyniefo, Chwm gpUPLRgS
| ower al koxy, Isovve(rhydlrbgéﬁm I't[bwelrowalikﬁlw ktyilaﬂl nﬁat@b?) .amino, hydrodp€
aroup ¥ at the S nasel! Aty (Nl adiptahino, o dUE! BERe EAE AL o1

el ectron wit hdraw ng group, can e any o
(1) groups of the formula: [err] i n which R[err]
represents hydrogen, hyHeoxtouboverad5the 3-3idafltion |Pethe €¥gha2hkYle

Kk I
1’3.?\),/\?;| k;l: !<oxy, BQWEEus ls (ﬁen]eg‘lallgf?ero cy\(%%;:fol(y*néh?ero%@gcl%?&%fv\e?nd
al kyl ene, a MroGp* RR' P?‘Y %etrb@ fREdpying gwpup®: are

i ndependent |y sel ected from hydrogen, |ower alkyl, 20 aryl and | ower
arylalkyl, or Rerg) agd &;3@ tnahen haken together formwth the
N-atoma five or six nBhbere
R7
in which R7 represents hydrogen, hydroxy, lower
15 alkyl, lower cycloalkyl, lower alkoxy, lower

alkenyl, 1lower alkynyl, aryl, 1lower arylalkyl,
heterocyclyl, hetero-cyclyloxy, heterocyclyl-lower
alkylene, a group NR'R" where R' and R" are
independently selected from hydrogen, lower alkyl,
20 aryl and lower arylalkyl, or R' and R" when taken
together form with the N-atom a five or six membered

N

heterocyclic ring (CHz)n wherein n = 4 or 5; and a

group ANR'R", ACR wherein A is an amino acid

residue or a peptide of 2 to 3 amino acid residues
25 and R', R" have the same definition as above

(2) heterocyclyl, lower alkylene-heterocyclyl, lower
alkylene-amino-heterocyclyl or amino-heterocyclyl,
the heterocyclic ring being attached at any

30 heteroatom or carbon atom which results in the
creation of a stable structure, and the heterocyclic
ring being optionally substituted with 1-3
substituents selected from lower alkyl; hydroxy;
nitro; amino; lower alkylamino; di-lower alkylamino;
35 lower alkoxy; lower alkyl substituted with 1-3



heterocyclic ring (CHerr])n wherein n = 4 or 5; and a group
ANR'R', AOR wherein A is an amno acid resi due or a peptide
of 2 to 3 an ﬁ%j residues 25 and Rlerr], R err] have the sane
definition as above (2) heterocyclyl, |ower al kyl %A ¥ 3cycl yl
| ower al kyl ene- am no- het erocycl yl _of am no- het erocycl yl , '

the heterocyclic rin being attached at” any 30 het eroatom or
carbon at.om which ﬁ*%ﬁﬂlttslentﬁ the elected crigam onhglraxg; abl Bower

structure, and the heiu@yaeesbhmoyl, phenylNg halbﬁ:jﬂlﬁyl,()pmaeg%é%(c%(]k, |
yl;

substituted wth - substituents selectéed from| owe

hydr oxy; ni t‘%aoz??boécpr’i FE | ISwEF ﬁ%"gﬁ?ﬁg‘?n L | OWEE ARA ant BT 35

| ower al koxy; | owerdlkgqyparbenytt i Loved amkyh-sul®onyl; amidd 19 74 BIPR:3

P|CT / CA37/ 0]912:5 o benzyl; phenyl optional]l.{ lsuﬁstituteld w‘%‘ﬂhsféﬁi@,t S S
el ecte rom ydraxy wer car banoyl , enyl,

hal ophenyl , heterocyc}%?]of h?JdgoxY’ clél?ff)%&y aglrﬁ%ﬁydwe °5F£ox§g%¥£0nﬁ?wq%mr
acyl ; | ower Hidepdarboryl ; dioveren kplkylahbnyi ; heteoocatlyll ; 5

Ibenzyl ; | kloheny: opt i gwﬂloy:alambst i L-ﬂﬁa&diwdéal arr}vm_h 1-3 s@l?é@iﬂyél{r@(y,
ower al koxy, |ower owgr . am ng__or - [ ower

al kyl ami no; ~ heter ocyc‘ﬁlﬁ))/él‘:’ted Vgom %’bﬁ%’naﬁyg‘y'c'x%ijbg??'?ﬁt @ngt'h lowex;
subst it uent s10 aldgilect einpom hiallee, ApWeoxyalkviwmmring koxdd-lower 10

al k%' L ani no, ha|h01alldyﬂ\ﬁﬁlinoal kﬁtflrr}tm, prcliisloOViat Yt!_le hetéa.ié%ﬁ}cﬁ?:ﬁol; |
with the proviso that t erQCcyc Iy ou i s nof 1-im dazoly
or substituted 1- ?It?t&% ?m agzo’f‘?/ .1 im(df)zc’l%k' Rgr oP Ul \NRR'
wherein Rerr], R erriidazelyhe sane 15 definition as above; (4)
ANR R', AOR whe(=i nNR'RY abr ARTCRY-MCIF I GEEEMEN OR'2 R have PERLEI dgf 2

to 3 amno agd d resi r err] have t he sane
definition agsl above W ngﬁ%rgkﬁ)—‘%ﬂ koxycar bonyl )al kyl 20 (6) halo

(7) groups of folfhul 2NR'&r'r] BBRIO-FheFRireiM IR oy pmigohgetdgessidue or a
| ower al kyl , ar ylpeptidewssf 2 atyl 3l kathino adiefesidues and R!', R*
have the same definition as above

{5) lower 2-{alkoxycarbonyl)alkyl

20 (6) halo
{7) groups of formula R8-CHOH- wherein R8 is hydrogen,
lower alkyl, aryl, lower arylalkyl, lower
3 cycloalkj(l ’ lower alkenyl, lower alkynyl or
heterocyclyl, the heterocyclic ring being attached
25 at any heterocatom or carbon atom which results in
the creation of a stable structure,

(8) groups of formula R?-C(=NOR1O)- wherein R0 ig
hydrogen lower alkyl or lower arylalkyl, and R? is
lower alkyl, aryl, lower arylalkyl, lower

30 cyecloalkyl, lower alkenyl, lower alkynyl or
heterocyclyl, the heterocyclic ring being attached
at any carbon atom which results in the creation of
a stable structure;

(9} lower alkoxy, lower arylalkoxy, lower cycloalkoxy,

35 lower heterocyclylalkoxy or heterocyclyloxy;

(10) lower alkylsulfonyl, lower alkylsulfinyl, arylsul-
fonyl, arylsulfinyl, lower arylalkylsulfonyl, lower
arylalkyisulfinyl, heterocyclylsulfonyl,



cycl oal kyl, | ower al kenyl , | ower al kynyl or het er ocycl yl ,
the heterocyclic ring being attached 25 at any heteroatom or carbon
atom whi ch regul ts i the creation of a stable str (8)
groups of form%{”ﬁggq =NOR[err])- wherein Rerr] is F&t’ﬁé%%ugn

| ower al kyl or |ower arylalkyl, and RO is | ower al kyl, aryl,

| ower aryl al kyl , | oner 30 cycl oal ky? | ower al kenyl , | ower
al kynyl or hmtearmqudlyﬁrsuhélmelt.erqnb}@hiaélyi aybbel tefert tvwidied

at any carbon atom whigh pegubbeitdedds %ﬁﬁﬂe@n ﬁfom lower #ISEBblwalo,

structure; (9) Iower aI kc%%/%ﬁlomer areyél 1I§(o>’<c¥, ro%)If)cl atlkPo u13a

| ower heterocyclylalko ylsu onyI
| ower al kyl sul finyl, amid%’bl - OC(O)R' P@WIOR ryI Iof)iNﬁyR“ I o%@f {COR"),
aryl al kyl sul f oqiyl , | OVYEEC (O)NR'R”, de(ai)bkhsw}ﬂeir@ym' and R"® have the

het er ocycl yl sul f onyl, WO, 97/ 31923

PCT/ CA97/ 00125 meanlngs given above;

het er.ocycl yl - sul f {k¥} ; gopiomrd | thes vinsmiulat e (WN@H)QOORH whereim R11 is
substituents sel ected fdwup lawgn ;al kyl, hal o nitro, hydroxy,

| ower al koxy, or s of formula

OC(ONR R , NR (%ﬂ%]?*}y ogen, Nﬁ&{’@ﬂ\ﬁ‘i@d ég' ;%ﬁ’ \’/\he%% O%r?"’

R' have t he1o appkrikygs gilmwerabowsloalkylil) egcdupnsun heb¢mgrul a

thj NOH)COOR[§rr] \Ahe(rﬂtfhdﬂaaﬂ:y] sﬁbstltluted lwmmr al kg ; 2 s?xfk)ée:).tuerlxts
ydrogen,, substitute r s ower
pefiadtron Halo, | B8, amine TR eaHT 2

cycl oal kyl, each gro rondl Iy su
substituents a bt :ed—qﬂee’nﬁﬁ&Véame»r olowgr midalkydaokygo, | BRLR",

al koxy, |ower al kyl am go®(o)rovwer di etkylardi,no, NBERS)NR'R”, R Qb 1),

OO R, SO NR lﬁ!}(’.‘ (0) NRVR C‘fﬁc)m)ﬁﬁ wi e NHELO NRY R %i%%he

wth R and R haV| ng meani ngs’ gi ven above.
Ref erence to the Dravm'f'@%nmgs given above.

Brief Reference to the Drawings

20 FIGURE 1 is a diagrammatic representation of the
mode of chemical interaction of omeprazole and H*/K*t-
ATPase;

FIGURE 2 is a similar diagrammatic representation of
25 a proposed chemical interaction of compounds according to
the invention with H*/K*'-ATPase;

FIGURE 3 shows the chemical reaction of a
thiadiazolobenzimidazole compound with
30 phenethylmercaptan;

FIGURE 4 is a graphical representation of a specific
synthesis route for the most preferred compound according
to the present invention;

35

FIGURE 5 is a graphical presentation of the results

of Example 40 below.



20 FIGURE 1 is a diagranmatic representation of the node of

chem cal interaction of oneprazole and Ht/ K+- ATPase,; FI GURE
2is asiml ¥’ lagrammatic representation of 25 a proposed cheni cal
interaction ‘g ’g’%ﬁ%ounds according to the invention wWHHGAAUZNTPase;
Fl GURE 3 shows the chemical reaction_ of a

t hi adi azol obenzi m dazol e conpound 8 with 30

phenet hyl ner captRegeription of the QUi efried Bmbodijrmrded representation of a
specific synthesis route for the nost preferred conpound according

to the present inventjon; 35 FIGURE 5 is a_ graphical presentation
of the results ofPE STARES 40F bBFSﬁFrreﬁEcc’W’gl@ %°r£ln9p to the
PCT/ CA97/ 00125 invention are 1,2,4-thiadiaz o4, SPbekbenpiniciazofleshe

Preferred EntodidBytesponding to @Re J13%%i85 B&&herd ed Gonpounds accor ding
to the I nvention are 1, 2, 4-t hi adi azol o[ 4, 5- a] benzi m dazol es 5

corresponding to the ?)Ilovm'ngforrmlall [err] or
phar maceut i cal | yRagc abje salts thereof, wherein:

P~s
R3 N)?fll
Ré Y
(11)
or pharmaceutically acceptable salts thereof, wherein:

R1, R?, R?, R? are independently hydrogen, lower alkyl,
10 halo, nitro, amino, hydroxy, lower alkoxy, lower

alkylamino, lower dialkylamino, NR'R", OC(O)}R*', OC(O)OR',

OC(O)NR'R", NR'(COR'), NHC(O)NR'R", NHC{(O)OR', CONR'R".

R', R" are independently hydrogen, lower alkyl, aryl,
15 lower arylalkyl or R' and R” in NR'R" when taken together
with the N-atom, can form a five or six membered

( N

heterocyclic ring (CHz)n wherein n = 4 or §; and
Y is as previously defined.

A second class of preferred compounds according to
the present invention is imidazo{l,2-d]-1,2,4-thiadiazole
of the following formula III:

RS N
IN>\\§
%N
Y

25 wherein R® and R® can have the same meanings as R, R2,

R6

R3 and R4 in formula II above, and Y is as previously
defined.



Rlerr], Rerr], Rerr], Rerr] are independently hydrogen, |ower alkyl, 10

hal o, nitro, am no, hydr oxy, | oner al koxy, | ower al kyl am' no,
| ower dial kylamno, NRR'" OC(OR, OC(OOR, OC(ONR R!

NHC(O NR R', YR&7 , CONR R'. R, R are i ndepend&SF N; rogen

| ower al kyl, aryl, 15 Jlower arylalkyl or R _and R" in NR R" when taken

t oget her with the NNatom can forma five“or six menber ed

( N het erocyclic ring (CHerr])n wherein n = 4 or 5; and Yis

as previously defi nedWhZQe it is nét SEEOMMhL mtoftuy EJI@S@EQ S AYBRLISS

according to sen nve tlon s im azo -t hy adi azol e
of the follow ng %Pﬂrgl 9 | J"“""[eé':{‘| any p?§ iR ?lél kf’ﬁ? Pral¥ IHI?[ $
can have the sanmctéani ngs as R{eéw\}'ed Riaty |the compundd R thef BFﬁﬁ?EtII

above, and Y isS agvieh€YbRUSh¥eract debi I@finit the 200194/ 3§f92é3he proton
PCT/ CA97/ 00125

i ntended t hat t h®PPesERFYTRvedy orf e3R8yl Hlf)lé I?%ﬁhé’éirly& a §g'5%rt i cuI ar
theory or node ofsurfageti oysteineés pesidwasl tdfat tiwe cenpyunds Dtis heis

present generally illustrated in Fig. 2 of the accompanying
drawings. The S-N bond in 1,2,4-thiadiazoles has a high
10 energy content which originates, at least in part, from
non-bonded electron repulsion between sulfur atom d
orbitals and nitrogen atom p orbitals. 1,2,4-Thiazoles
are therefore 1likely to be susceptible to nucleophilic
attack. It has been reported over forty years ago that
15 1,2,4-thiadiazoles undergo S-N bond cleavage with
reducing agents (Gordeler, Chem. Ber., 1954, 87 , 57).
The thiol groups of HY/K*-ATPase appear to act as
reducing agents (nucleophiles), thereby become chemically
modified as shown on Fig. 2, with resulting inhibition of
20 the enzymatic activity. Group Y at the 3-position of the
thiadiazole nucleus, because of its electron withdrawing
nature, activates the adjacent bonds to facilitate this
reaction.

25 A useful in wyitro model for obtaining an indication
of the reactivity of thiadiazole compound towards the
proton pump enzyme for deactivation thereof is provided
by the reactivity of the thiadiazole compound towards
phenethyl-mercaptan. The chemical mechanism of this

30 process, as applied to the thiadiazolobenzimidazole
compounds of the present invention, is diagrammatically
illustrated on Fig. 3 of the accompanying drawings. The
first stage of reaction forms a disulfide compound by
cleavage of the S-N bond of the thiadiazole ring. This

35 disulfide X cannot be isolated, since it zreacts very
rapidly with a second mexcaptan group to give the
disulfide of phenethylmercaptan and intermediate XI. In
connection with the actual enzyme, the second step



5 invention interact to inhibit the action of the proton punp enzyme, by
reacting with sulfhydryl groups on surface cysteine residues of the
enzyme. Thig is generally illustrated in Fig. 2 of the acconpanying
drawi ngs. THEPEA¥Hond in 1,2, 4-thi adi azol es has a hi gh 18CE&aPEPIEoNt ent
whi ch originates, at least in part, from non- bonded electron repul sion
between sulfur atom d orbitals and hit%ogen atomp orbitals.

1, 2, 4- Thi azol es invoaving hateddk eof | amdthero thelcdusreppi belionatuchappénl i c

attack. It has Q@EQuQ@pQEt Qgeﬂ./@rf QE s Y iHid98g tl&ﬁte 4pp xo ch. of two
1, 2, 4-t hi adi azol es under cl eavage W|t uci n% agents

(Gordel er, Chem®® Bg?‘es'1§%4w°8"}d lepp to e thgﬁfbdb% Bf dispkEidepase
appear to act abond n@dmhmgem;ﬂnttsha(muahemlpsc)xmdierﬂmolbew@ is
chemically 5 npdibLgd. afy SHOMD QikeE, Itnis %&farféa&tedﬂwenfihm [T f 20

the enzymatic ac IVIt%/ Goup Y_at the 3-positipn o | az0
nucl eus, becaus8%ofthe seBFER Toﬁnvmst"m?ra 1o 1%%‘?18?99511"“&& i XAt Sk‘rf-h%r
adj acent bonds flegfadesi ttat e2+hescaptoteanciimddazol@5VIII dx udebyhnobAzvitro

model for obtai mgeaaﬁﬂow@iiqﬁtda%le &1t he raactélwmrof mbBhafi 80! £5
conmpound toward? ipe %o on ‘TE) nE n#%for ctlva%ll on thereof 1Is
provi ded pelewed:i By ¢yt ¢ ARid ’:f?&laéo Bfipofhd tBfar BEesent
phenet hyl - nﬂﬂcaphaentil'm cheéfnnthlernmeidmmiipmiofl tamds Biscymsdoasnf €Bkis
applied to th%ea&@i@&" %‘&' 0@@;5\.2' %@%8' 8s inEPHRQYNGH Q’fhé h@pQEEﬁfgt

I nvention, is dl%g g‘ma my | lustrated on Fig. 3 of th

acconpanyi ng dr & ﬁ?fétl° hF’lnglf stage of reaction forns a d| sul fide
conmpound by cl eavage of the S-N bond of the thiadiazole ring. This 35
di sul L' de X c?nnot b?réﬁé&’:l@éc?dcoth wdEfs loff leﬁ&}nﬁxf eIy acé&Ri:.QJ %Ebh@ d
second merc an_grou e p y {rercaptan an
i nt er nedi at 39XI .m?ﬁntforéo?\ﬂ FIE Wit h"%?ié’ a‘%tua‘?j néga e ?é%oﬁﬂcr&ét ep
WO 97/ 31923 either hydrogen or lower alkoxy; P@ﬁﬁcAg7i®0;|§g5pyrldyl)

- 10 | nvol vx:agbaﬁwc&oﬁ L ditolerdl @y 10yl 9iAGL1HABRER case
because of stergc fact pStI t| ngult)st_elgptp rpac 19{1 tWO . to three

substltuents selected from methyl and methoxy, or lower

20 alkoxy; Y is NR'R" where R' and R" are as previously
defined, heterocyclyl (e.g. piperazino or wmorpholino),
R7CO where R7 is lower alkyl, aryl, hydroxy or hydrogen.

Particularly preferred compounds of formula II are
25 those belonging to the following sub-classes:

(a) R, R3 and R? are hydrogen, R? is lower alkoxy, and
Y is (2-pyridyl)carbonyl wherein the pyridine ring
is either unsubstituted or optionally substituted

30 with 1 - 3 substituents selected from methyl and
methoxy;

(b} RY, R?2, R3 and R% are each hydrogen, and Y is lower
alkoxy, heterocyclyl especially nitrogen
heterocyclyl, or R7CO wherein R’ is alkyl, aryl,

35 hydrogen or 2-pyridyl optionally substituted with up
to 3 substituents selected from methyl and methoxy;



enzynmes, or would lead to the formation of a disulfide bond in the
event that another proximal thiol group is 5 present. In both cases, this
woul d | ead to i bition of the enzyme. In sonme ca di ate
Xl further Zlgiryg%es to 2-mer capt obenzi m dazole VII| orSlecsfcyan;g@l

ner capt obenzi m dazole XI1. A siml ar _nechanism is fol |l owed by

t he i m dazot hi adi azol ei of ﬁhe resent I nvention. Furt her description
and di scussi on of{@hi &+ RFealfi o‘?P%n('jl te%%’e meRkSd PEaTogen dedndn ¥ has
specific exanpl e @&pbraﬂlﬂike,r E(ihforphollno, R7CBr efipsreich cRApoilsdIcebr
formula Il according e those in which Rerr],
Rlerr], Rerr] and R4tagrgtﬂ a%ﬁen}w (&Qo drogen or |ower al koxy; and Y
is (2- pyrldyl) carbonyl or 2- pyr|dyl with the pyridyl ring in each case
being optiomally  <shbstpisafieddtedn tbmporitts atoordimyeec theulpsieisenents

sel ected from net, f}wenﬁﬁgn”%%xyspe%rlf&@fﬁ@g ?@ aét}éOWerci\éytﬁ?N%tﬁct%ﬁgf

Rlerr] and R' are as previou é het er ocyc pi per azi no
or norphol i no), ITOUR ISTCOOtHAERE RYerthe ikEqtoidiats tBs |1 Zoldydrdky or
hydr ogen. thiadRakbile uhadlaurefl afieaed cotpounds aioxi cnrmﬂtadl brane 25

t hose bel ongi ng tx%atcﬂgértxggl %&&Uboeﬂéésﬁgxcleophllég) p@kggfﬂ: B[ eV:L]voand

Rl err] are hydrogen | ower al koxy,

(2-pyri dyl )ca’r"oorﬁﬂc%%ﬁ ePRLIRGS, %YFlHPﬁéd?l g iedide 1‘?%SE| {Rechemical
unsubstituted or mepleilonabygteamdst i ttileed BOterocyaliiich lring subiti tiyensés

sel ected from net lahcﬁ.%golo[‘l d]tg;,lgsl 0\7\'/5?13 (b) 4R err!%< artlcghtl R ggrl]

and R err] are eac rogen oxYy,
het er ocycl yl ‘E”s"ﬁé‘é’l &I"Fyt"war thegen nucleophilest or ocyc yl, or Rlerr]CO
wherein R7 is alkyl, aryl, 35 hydr ogen or 2-pyridyl opti onal |y

substituted wsth Up gpe qrodd 3eSubmididiAairiySebbidtdd oBbpbds 28Y
PCT/ CAg7/ 00125 formu?ta III accord:mg to the invention are those in which

R5 and R® are hydrogen, and Y is R7CO wherein R7 is lower

alkyl, aryl, hydrogen, or 2-pyridyl optionally

substituted with 1 to 3 substituents selected from methyl
20 and methoxy.

Another group of particularly preferred compounds is
those of formula II given above, in which R}, R2, R3® and
R? are  hydrogen, and Y represents 4-substituted
25 piperazinyl, r-substituted piperazinyl-methyl, oxr 2-
pyridyl optionmally substituted by amino. The most
preferred such piperazinyl-methyl compound is that having
a l-phenyl-1-{4-chlorophenyl)-methyl substituent at the
4~ position.
30
As used herein:

The term "lower", as applied for example to lower
alkyl, means 1 to 8 carbon atoms.
35
The term "aryl", alone or in combination, means a
phenyl or naphthyl radical which optionally carries one
or more substituents selected from alkyl, alkoxy,



(c) HRerr], HRerr], HRerr] and R err] are each hydrogen, and Y is

pi perazi no, norpholino, R err]CO wherein Rlerr] is |ower al kyl ,
phenyl or h 5 The preferred conpounds according to the

pr esent X‘%\Q/ﬁlﬁ%n show specificity for the nercaptan FGREGAPHIPALS

group denonstrated by the fact that the imdazo[1, 2-d]- t hi adi azol e
nucl eus of these conpounds show limited or 4fo reactivity towards ot her
nucl eophi l-es pr bséagenn hyduw) asuicle andambeedikehysduokise prenmyr) dg-ions.

I n chem cal t el w%%%xyphéﬁﬁ' het gr_%glggi&to,{fg%enygf 1‘% 2, 4-

t hi adi azol of 4, 5; enzi m dazol e n parti cul ar uhreactive

t owar ds t hese nﬁﬂ‘%’é%ﬁ‘?’é‘&' 1%'Chi°r‘@h?”g¥rloup of - petryBheryy - pref bt r ed
conpounds of naphthydl &-daphibydr andgche dtike.i nvention are those in which
R5 and R6 arge hydrogen, and Y is R err]CO wherein R7 is |ower al kyl ,

aryl, hydr ogen, r 2-pyridyl tionall substituted with 1 to 3
substituents sel ect e'gh?rofrf’%t hylariéafg‘ﬁ’ﬂy mef’F%R?I?Yl . alone sngherigyroup
of particul arl ycomeimatiosh,companmds | sadical hafe thef diovrhdal | -gi@emabove,

in which Rlerr]arR&igr, RIS widh e as Qge d Y
represents  4-su st%ltatt ed %ES .véi er z?%?l[,ééﬂr-@sub%?lt%}%%& has e
pi per azi nyl - net yFRrtigRnce,. give yr?}a?} Woptiond y XaBRiftutell Hn
am no. The apglalkoxymagbenytdradidalpiize benzpybxyedthdnydanmpound i s t hat
havi ng a | -phenyl -1-(4-chl orophenyl)-nethyl substituent at the 4-
position. 30 As_used he e term"lower",

I

el n: Th ] : as
appli ed for exanple T | Sv&t ary"lﬁh%ﬂ': PRART 30 ARyl EpredrRht Yrswhich
The term "aryl "ong| hydregen atognenaepdbacedrdansna aryl phdhgal orsucphidy!
radi cal which opéhpyR |phesd1eb8§1 0€d the QAlikeOr e substituents sel ected
from al kyl 15 al koxy,

The term "cycloalkylcarbonyl"® means an acyl group
derived from a monocyclic or bridged
cycloalkanecarboxylic acid such as cyclopropanecarbonyl,
cyclohexanecarbonyl, adamantanecarbonyl, and the like, or

20 from a benz-fused monocyclic cycloalkanecarboxylic acid
which is optionally substituted by, for example,
alkylamino, such as 1,2,3,4-tetrahydro-2-naphthoyl, 2-
acetamido-1,2,3,4-tetrahydro-2-naphthoyl.

25 The term “arylalkanoyl” means an acyl radical
derived from an aryl-substituted alkanecarboxylic acid
such as phenylacetyl, 3-phenylpropionyl, hydrocinnamoyl,
4-phenylbutyryl, (2-naphthyl)acetyl, 4-
chlorohydrocinnamoyl, 4-aminohydrocinnamoyl, 4-

30 methoxyhydrocinnamoyl, and the like.

The term "aroyl" weans an acyl radical derived from
an aromatic carboxylic acid. Examples of such radicals
include aromatic carboxylic acid, an optionally

35 substituted benzoic or naphthoic acids such as benzoyl,
4 -chloro-benzoyl, 4-carboxybenzoyl, 4-
[{benzyloxy)carbonyl]lbenzoyl, 1-naphthoyl, 2-naphthoyl,
6 ~carboxy-2-naphthoyl, 6- [ {benzyloxy) carbonyl] -2-
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- 12 hal ogen, hydroxy, am no and the |like, such as phenyl, p-

tolyl, 4- met hoxyphenyl , 4- (tert-but oxy)phenyl, 4- henyl ,
4—ch|orophenywp’”agérwdroxyphenyl, 1- napht hyl , 2-§§¥é*yllgﬁd t he
i ke. 5 The term "arylal koxy carhonyl™", alone or in

conbi nation, neans a radical of the forrmula -~ C(Q aryl al k

) - 0- I, in
which the termndgatpogilkyl " Radenziydoxy-2paphithcydnce gi%réwd%%@rﬁw
An  exanple  of,. 2 3mholA, ardl AlbkasytekPrivimanidiot ak - hapbema  oxyedr bhay| .

The term "aryl al kyl”™ nmeans an al kyl "radi cal in which

one hydrogen atom

Is replaced by a %F?I radi cal, such as benzyl, phenyl ethyl and the
like. 15 The term "cycl oal kyl carbonyl ™ neans an acyl group

derived from Fhe tePRNORYELIScyclylQl as usbdi Hgesin except where

cycloalkanecarbOﬁ%4i

cycl ohexanecar bo ny and the T1ke,

O A

om a

benz-fused monocylidysldycl ogrkanetabloxylTt adid 10-Bapesred s Riswcdds) |y
substituted by, hedddocy®13BP| €ring aHivhani 09, siiehe@s saturated or

1,2, 3,4-tetrahydro-2-na

ht hoyl , ,2-. . .
acet ani do- 1, 2, 3, AIRTHRIER” 3R Wt gy Fonsisss of carhpn atoms, and from
"aryl al kanoyl 10 nemms tan thrse hekgxedtoms delegkgds r dfPAn the group
aryl -substituted gbianRaagboxy! G agj ds, asdcClvhasephertieacfiytogen and

3 phenyl propi onyl ufé’xgrr O&é@é‘xao?é%yollds %W gfpgh%g\ékgﬂé%%?fddized, and the

(2- napht hyl ) acet yT, hydroci n

4- ani nohydr oci nnamifgogen  apm 30mayret eREFRPALEE nRE&np\AuatsFRigad. | | ped
The term"aroyl " (RaNMiMNY agy boshddac dafdutedid rellich amp afomhei @bove
carboxylic acid. anpl .es,_ of h radical s. | nel ude | Ging.

15 def{%ﬁ’ h%%?x[oga/;élﬁllﬁ %gn g fuéeé&f gdes ROTRL Ging

carboxylic ci d, ubsti tut

benzoi ¢ or. napht hoi c

acids such as benZksg| heteroqycdiiicordnge Magy | be attached At giy, behqrrsren
4- [ (benzyl oxy} ceadisuty | gtenamilch rksnapht hoythe Crempinrhefi a stable
6- car boxy- 2- napht foylaryre . ERahbPERZYL XV PR ekolyclic elements,

commonly known as heterocyclyl include piperidinyl,

20 piperazinyl, 2-oxopiperazinyl, 2-oxopiper-azinyl, 2-

oxopiperidinyl, 2-oxopyrrolidinyl,
azepinyl, pyrrolyl, 4-piperidonyl,

2-oxoazepinyl,
pyrrolidinyl,

pyrazolyl, pyrazolidinyl, imidazolyl, imidazolinyl,
imidazolidinyl, pyridyl, pyrazinyl, pyrimidinyl,

25 pyridazinyl, oxazolidinyl, isoxazolyl,

isoxazolidinyl,

morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl,

quinuclidinyl, isothiazoli-dinyl, indolyl, quinolinyl,

isoquinolinyl, benzimidazolyl,

thiadiazolyl,

benzopyranyl, benzothiazolyl, benzoxazolyl, furyil,
30 tetrahydrofuryl, tetrahydropyranyl, thienyl,

benzothienyl, tetrahydroquinolinyl

tetrahydro-2-gquinolinyl, etc.), 1,
isoguinolinyl (e.g. 1,2,3,4-

(e.g. 1,2,3,4-
2,3,4-tetrahydro-
tetrahydro-~1l-oxo-

isoquinolinyl etc.), gquinoxalinyl, beta-carbolinyl, 2-

35 benzofurancarbonyl, thiamorpholinyl,

thiamorpholinyl

sulfoxide, thiamorpholinyl sulfone, oxadiazolyl and the

like. The heterocycle may be substituted in a manner

which results in the creation of a stable structure.
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- 13 napht hoyl , 3-benzyl oxy- 2- napht hoyl , 3- hydr oxy- 2-

napht hoyl, 3-J(benzyl oxy) f or mam do] - 2- napht hoyl, and the like. 5
The term " @ lyl ", as used herein except where PLEICAYTO0 Y esent s
a stable 5- to 7-nenbered nono or bicyclic or stabl e 7- to

10- nenber ed bi cyclic het erocyclic ~ Pﬁng whi ch S ei t her
saturated  or unsaturated, and which consists of carbon atons, and

from 10 one to threeahessr Q@EQ”&e%@dﬁgs@d .ﬁéamg t 88y JoFUPthe naeﬂﬁaﬁyng of
N, 0, S, and wherein ,the n

héro gen ul fur heteroato g
optional |y oxi GFSBIFi88q ¢ rﬁ’eftraogen o2 gy 23 BPi oﬁg%"y &€
quat erni zed, aafdds, incbididiongthejrbikyand §roaptigrihiisiemams oéndhe

above 15 defi ned BRE 8N Qe¥ehi€s It RESed s, fé‘&?dtltxé’ ﬁ-b&s&enﬂwm and Nhe
or _car.bon om

heterocyclic rin at_a ete

which results Pﬁgf‘gg &P‘é?ﬁl%ﬂ‘ygf %iréf’ §B¥‘ée Es%%cet GERC 3Ry e

such heterocyemivo ecddentesidue isorhmmded Kivmgls sheriiungen yof i hbﬁude
pi peridinyl, ZQmRbpearc%l Nyl The Zth\S@PéPF;f aéé:éhﬂ"m,ng 2a:ampl a@m@zwﬂybh 2-

oxoplperldlnyl - PXO0 rrollg oxo0az aze
pyrrol yl, 45pPp s dUFﬁFF ratg %‘FPdltﬁVI presengyrlé‘g’gwpn 5‘9?2?@%! di nyl ,
i m dazol yI 10 mdm i ngt |, limitedr Yazolaldinipe, anginivgl, aspagagineny|

pyri hm f” ny: , ZQSB)s&tl%ZI nyd3dq,0Xag i;émevl icwetaﬁel yl . glgaxazol i dionyl
mor phol i ny Z0 i azo i sot hi_a

qui nucl i di nyl , gqé‘gﬁﬁ‘?‘é?m i Q(Lﬂ’ﬁflfle'l n&l&%fif"d g% nol so§?u¥£ne, i s3§0F HaPr nyl ,
benzi ni dazol yl lysine, thethiicuigey|  ornithineopphany alaanomPAzan
benzoxazol yl , sefr%)él aﬁxréoa&hahydraiy%khne. trybebphay Ar opytasyhe,

t hi enyl, othleny etrahydro no 2
t et r ahydr 0-1- q aﬁfépl Fayl , bét%taé' %’% q%{'aaf’%m%i&?mgﬁyrlﬁllsoaﬁél éol i nyl
(e.qg. 1, 2’,13f¢rtredr am}tipoalaéxoﬁe&duepsémlﬁéﬁl pyolipg, ) leucine,

Qﬁi noxal ihn?/l Fﬁkﬁy@.ﬁ'iéﬁihélw 1s@lex?ainebe@(ﬁdihémcarw -amino butyric
oxad azolyl andifls SeTiRef Bhidihe,  anac Bl RR gLkl BI P i nTa
manner . which results in the creation of a stable structure.
20 All alpha-amino acids except glycine contain at
least one asymmetric carbon atom. As a result, they are
optically active, existing in either D or L form as a
racemic mixture. Accordingly, some of the compounds of
the present invention may be prepared in optically active
25 form, or as racemic mixtures of the compounds claimed

herein.

The term "A" wherein A is an amino acid or peptide

of 2 to 3 amino acid residues refers to an aminoc acid or

30 a peptide diradical starting with the HN- radical on the

left hand side of A and terminated by the -C{0} radical

on the right hand side. Por example, the amino acid
glycine is abbreviated HAOH wherein A is HN-CH,-C(O) .

35 The term "aryloxyalkanoyl! means amn acyl radical of
the formula aryl-O-alkanoyl.
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- 14 "Am no acid residues" neans any of the naturally
occurring al pha-, beta-, and gamm-am no carboxylic aci ' Lng
their D and L"SWWPB# isomers and 5 racemic m xtures ther g%‘?vé’g’%h%e
N-|1 ower al kyl- and N phenyl [ ower al kyl -ﬁgri vatives of these am no
acids. The am no acid residue is bonded through a nitrogen of the

ami no acid.. The nat urthe y tegour F hetergiyel viokasavherl” meanspean acyl

i ncor porated i nt ogihgp Pr esge¥ivedlent ig@Bmi NCl He€erdd&rdiyll -8Leonot | wiéketh t 0,
al ani ne, argini ne, aspar a%: ﬂe,. sﬁqaét ié: aci d, cysteine, cystine,
glutamc  acid, “CtYrUTHEMMe S 8???: 72,2°N%ti dine, ~ isol euci ne,

| euci ne, | ysi ne, methionine, ornithine, phenylal anine, proline,

serine, threoyiine, tiyd OXeAR, "hit¥PsORIBAalkah¥y08i B8, akd adal | ARdical

bet a- al ani ne, an . gammpa- am nqbytyric .acid. ...Prefe ani | d
resi dues incl ude 8‘?’61‘%?1‘21,1&0&& %&%&Ocyﬁﬁgﬁﬁ‘é?satnﬁtﬁg,e%i g%%g%%i %&%’?’?ﬁlﬁne,
ganma- ani no but yracid whexsih heflerpeycyyychae, thmdarseiogiftrarce gieen

Al'l  al pha-am no y8&4&ls except glycine contain at | east one
asymmetric carbon atom As a result, they are optically active,
existing in either Dor L formas a racem c m xture. Accordingly, sone

of the conpoum®s of  The htepr ebketerormnivilepkanycarbanyvdamegnsy agptaewl | y
active 25 form oOfta@fc&PCASTDvel XE1bie Sa Ohet SLoHRITAVRUBSEL Bt@T alkyhasein.

The term"A" whergin. AdsS an am.ng aci r piy de f % I? m.no acid

resi dues refers tgbé&ﬁ 4 lﬁ%ma%?e < chﬁggfplé%%iéee dslarmfdisggf&g g? ?ngg}/m?rh

the HN- radi cal ofbeve- | eft hand side of A and term nated by the -C(O

radi cal on the right hand side. For exanple, the amno acid

glycine is abl?g eviat edthéA\O-‘l,_é@mer e'la%iéogikaHrl}ty ern{éa_ng( Ogh acyl radical
derived from an amino-substituted alkanecarboxylic acid
wherein the amino group can be a primary, secondary or
tertiary amino group containing substituents selected
from hydrogen, and alkyl, aryl, arylalkyl, cycloalkyl,

20 cycloalkylalkyl radicals and the like.

"Pharmaceutically acceptable, non-toxic salts"
refers to pharmaceutically acceptable salts of the
compounds of this invention which retain the bioclogical

25 activity of the parent compounds and are not biologically
or otherwise undesirable (e.g. the salts are stable}.
Salts of the two types may be formed from the compounds
of this invention: (1) salts of inorganic and organic
bases from compounds of Formula I which have a carboxylic

30 acid functional group. (2} Acid addition salts wmay be
formed at the amine functional group of many of the
compounds of this inwvention.

Pharmaceutically acceptable salts derived from

35 1inorganic bases include sodium, potassium, lithium,
ammonium, calcium, wmwagnesium, ferrous, =zinc, copper,
manganous, aluminum, ferric, manganic salts and the like.
Particularly preferred are the ammonium, potassium,



35 The term "aryl oxyal kanoyl " nmeans an acyl radical of the formul a

aryl - O al kanoyl . WO 97/ 31923

PCT/ CA97/ 00 - 15 The term
"het er ocycl éﬁ%%/ﬂclg?bonyl 1" means an acyl group  deri FEHCAITAO,
het erocycl yl - O CO- wher ein het erocycl yl is defined above. 5
The term "heterocyclyl al kanoyl" is an acyl T®adi cal derived froma

het er ocycl.yl - susséivmi e¢adrkume aodr boaguesium  satisl whetheimmalceteiogyLy vl
has the same sigbbépe@Le, Jh¥BOtoxic aBRYEs deldved f£rER€ df&JdHic bases

"heterocyclyl al k bopyl " ans,.an acyl radi_cal .derived froma

het er ocycl yl - su g?%{‘gﬁ% eﬁa%ﬁky?g@mmarlﬁcﬁﬁﬁﬂ?gagyn gt é:FSE'%Eﬁ/'I afhR®T he
same significangubgriepred oppines  lpcludinghe naguwrlluni noaFkenbyg
rr:eﬁns anb as?/! subﬁ_d:(tj’@r@&ed amﬁ@_rs,ve;ﬁ;diriemaaﬁnam aadsuagibt%ﬁdexchange

al kanecar boxyl i ¢_agi erein the amno group. can. be rimar
secondary or  “SP&P¥1ar ysg%ngagf’gupa%eonFﬁFﬁPﬂjggsﬁsPVtutaafrf{)rs §§?\&}%‘d
from hydrogen, aadpreropylamipe, ary| diximethyiceoidnky|, 20 diepbibahiaye al kyl

radi cal s and therkékeylamine, tripidpiacauhécal | yer8A6DARHE, NOp-toxic
salts” ref ers %ﬁ“ 'y acce ble salts conpounds

ar.raceuti cal f _the
of this inventi 8%1“‘_ |>2£a"}‘ét°§?x{af‘ﬁg' bi ol B} 5“% APERCact i \ﬁ]’t“xycgf’hFﬁ%m’p’é?'ent
compounds ad® at¥shee. bi orvglring,y hisyidineer wi saffiedeei r abpeo¢aing, t he
salts are stabl Bydrabramald,s Of chBeihup typescdine be f uugdeheamdiic:,
conpounds of thlgal__pvent i ong ﬁl%lusal t.seof [ rég{eggngc. aéld organic
bases from conpduRaR ar For mul % T HER"EFe a CAPFSRIPI®C 30  RBFHPes
functional groupiPe¥33ingi d Rdmeridinsal t #-ehpybeireridigened mely#ring ne
functional groupesinéedwyd afhd NGke. Particularly preferred organic non-
15 toxic bases are isopropylamine, diethylamine,
ethanoclamine, piperidine, tromethamine,
dicyclohexylamine, choline and caffeine.

Pharmaceutically acceptable acid addition salts are

20 formed with inorganic acids such as hydrochloric acid,

hydrobromic acid, sulfuric acid, nitric acid, phosphoric

acid and the like and organic acids such as acetic acid,

propionic acid, glycolic acid, pyruvic acid, oxalic acid,

malic acid, malonic acid, succinic acid, maleic acid,

25 fumaric acid, tartaric acid, citric acid, benzoic acid,

cinnamic acid, mandelic acid, methanesulfonic acid,

ethanesulfonic acid, p-toluenesulfonic acid, salicylic
acid and the like.

30 The term "animals" refers to humans as well as all
other animal species, particularly mammals (e.g. dogs,
cats, horses, cattle, pigs etc.), reptiles, fish, insects
and helminths.

35 The specific, most preferred compounds according to
the present invention are the following:



conmpounds of this invention. Phar maceutically acceptable salts

derived from 35 inorganic bases include sodium potassium |ithium
amoni um  cal gloWkigRanesi um ferrous, zinc, copper, nqqgﬂg

aluminum ferric, manganic salts and the like. Parti cul ar jﬂgré?%rred
are the ammoni um potassium WO 97/3}923

PCT/ CA97/ 00125 sodium cal ci um and

magnesi um sal ts.”  PhdrfacespPeey by 1.2, 4aEBéﬁ@%&ﬁQ§°[ﬁoﬁ toxic salts derived
from organi c basedbenzimidhddbe sal wWhieh prHiasr ythsecdndasyimid icdehiiaay

am nes, substddiigd. am nes i ncl udi ng natural |y occurring 5
substltuted am nes, cycllc am nes and basic ion exchange resins. Such
salts are exenplif for exanpl e, i sopropopyl am ne,

trimethyl -am ne, ﬁ ebhylanlne triethyl am ne, tripropyl am ne,

et hanol am ne, 2- Nnethylanlnoethanol t romet ham ne,

di cycl ohexam ne, 10 i ne, ar gi ni ne, hlstidine, caf f ei ne,

pr ocai ne, hydr abr am chol i ne, bet ai ne, et hyl enedi am ne,

gl ucosam ne, net yl gl ucam ne, t heobr om ne, puri nes, pi per azi ne,

pi peridi ne, 5N ethyl prigresopizenylimeahydit-he2, 4 -trldsidisazabd [4 he-4) ke.
Particularly prefg,ediangsn:C woth has Eﬁé'folléﬁﬁiﬁﬁchemﬁéél fQ(Pula

i sopropyl am ne, di e hylanlne et hanol am ne, pi peri di ne

t r omet ham ne, whexyl am ne, choline and caffeine.

Phar maceutical |l y >B?e acid addition salts are 20 fornmed wth

i norgani ¢ acids such asyhNdrochl oric acid, hydr obrom ¢ acid, sulfuric
acid, nitric acid, p hori c acid and the |like and organic acids such
as acetic acid, propisani c acid, glycolic acid, pyruvic acid, oxalic

aci d, mal i ¢ acid, I n SUCCiI cl | ei cid, 25 f narlc
acid, tartaric acid, C|t?|%§rfﬁi#%~bé%28 thaé%ﬁé%léFi = gh§EHZiml 23del i ¢
aci d. met hanesul f¥¥ich Bapgthe f%%#ﬂﬂ%@§uFh@ﬁ%@a%uﬁQ¥m“QBfoIuenesulfonlc aci d,

allcyllc aci d Nhe li ke.
§>\§
N

7 N

10
3-(4-methyl-l-piperazinyl)-1,2,4-thiadiazolo-[4,5-

albenzimidazole, which has the following chemical
formula:

15 3-{(4-morpholinyl)-1,2,4-thiadiazolo4,5-a)
benzimidazole, which has the following chemical formula:

>~

);N

()

O



30 The term"animal s" refers to humans as well as all ot her ani nual

species, particularly mammal s (e.g. dogs, cats, horses, cattle, pigs
etc.), repti WJH%h, i nsects and hel m nt hs. 35 The specific,
nost preferre unds according to the present invefHeAP™0125 ¢t he
fol | owi ng: WO 97/ 31923 PCT/ CA97/ 00125
- 17 3- (I -oxoethyl)-1, 2, 4-t hi adi azol 6?4, 5- al benzi m dazol e,

which has. the fol3-dwir-pyrrobihdiryddl-1,2, tethikdiaiadrorle,5-a] 5 _
3- (1- oxophenyl netdhdikriliagode! W@ﬁ@@@&ﬁeSféllowx@%eﬁgﬁ%z &mﬂ&i .ch has

the foll ow ng chenjcal, formula: pyridyl)
-1,2, 4-thiadi azﬁ)\S a] ben2| m dazol e, whi ch has the follow ng
chem cal formJIa 3- (4-net hyl -1 - pi perazi nyl )
-1, 2, 4-thiadi azol o-[ - 4 a] ben2| m dazol e, which has the foll ow ng

chem cal f or nul aD

3-bromo-1,2,4-thiadiazolo[4,5-albenzimidazole, which
5 has the following chemical formula:

3-[{4-methoxy-3,5-dimethyl-2-pyridyl)oxomethyl] -
1,2,4-thiadiazolo(4,5-albenzimidazole, which has the
10 following chemical formula:

>

N

N chy

OCH;,

CHs

3-carboxy-1,2,4-thiadiazolo- {4,5~albenzimidazole,
which has the following chemical formula:

©::>\~7«
27 OH (Na)

7-methoxy-3-~[ {(4-methoxy-3,5-dimethyl-2-pyridyl)
oxomethyll]l-1,2,4-thiadiazolo[4,5-albenzimidazole, which
has the following chemical formula:



Lerr] 15 3-(4-norpholinyl)-1, 2,4-thiadiazol o[ 4, 5-a)

benzi m dazole, which has the following chemcal formula: [err]
WD 97/ 31923 PCT/ CA97/ 0012
. o 5
- 18 WO rol i dinyl)-1, 2, 4-t hi adi azol o[ 4, 5- a] > P dazol e,
whi ch has the follow ng chem cal formula: [err]

3-brono-1, 2, 4-t hi adi azol o[ 4, 5-a] benzi m daio}%, which 5 has the follow ng

chem cal fornul aCHs©0 ergl Br

3-[ (4- met hoxy- 3, 5-di yI»Zs pyridyl) oxonet hyl ] -

1, 2, 4-t hi adi azol o( 4, nzy m dazol e, whi ch has the 10 foll ow ng
N

chem cal fornul a: o

]
cH” Y “CHy
OCH;,
3- (4-methylphenylsulfonyl) -1, 2, 4-thiadiazolo [4,5-
albenzimidazole, which  has the following chemical

formula:

O~
>4N

0=8=0

CHj
3- (1-oxoethyl) imidazo[1,2-d} -1,2,4~-thiadiazole,
10 which has the following chemical formula:

N
0

o=C
CHj

3 - {oxophenylmethyl) imidazo[1,2-d] -1, 2,4-thiadiazole,
which has the following chemical formula:
15

N
S

0=C,
Ph



[-err] 3-carboxy-1, 2, 4-t hi adi azol o- (4, 5-a) benzi m dazol e, whi ch

has the foll owi ng chem cal fornula: 15 [err]

7- met hoxy- 3-&, 4- met hoxy- 3, 5-di met hyl - 2- pyri dyl)

oxonet hyl | - 1W2 2B adi azol o[ 4, 5- a] benzi ni dazol e, whi chPCT/ICAPIBOIRS o

foll owi ng chem cal fornula: WO 97/ 31923

PCT/ CA97/ 00125 - 20 - 19 CH30

[err] . B- (Merethy pheiydsidifgiy ) ; 4, £; ¢hiddiadoasdkps- (4, 5-

?]ePrG?Z' m dazol e, al bMi%da%ie,t he{uhjfc‘ﬂ ! 04 £19 tﬁgemftﬁllowingf OréﬂguﬁfcaIS
formula:

©::>\§
Jf;N
()

o=(N
5 CH,
3-[4-{(3-amino-2-pyridyl)piperazinyll-1,2,4-
thiadiazolo[4,5-albenzimidazole, which has the following
chemical formula:
T
N)&&
(—N
HoN N—)
R
4 N
10 3-[4-(2-pyridyl)piperazinylll,2,4-thiadiazolo-[4,5-
albenzimidazole, which has the following chemical
formula:
-
S
N};ﬁ
(
7 N
15 3-[4-(3-amino-2-pyridyl)piperazinyl-methyl]-1,2,4-

thiadiazolo-[4,5-albenzimidazole, which has the following
chemical formula:



0=5=0 3- (l-oxoethyl)imdazo[1,2-d] -1,2,4-thiadiazole, 10
whi ch has the follow ng chem cal fornula: [err]
3- (oxophenyl net

hyl)imd 1,2-d]-1, 2, 4-thiadi , |
Fol Lot ng. ehdH BAMRGr mui a: 15 TS o Beage

PCT/ CA97/ 00125 - 20
3-(4-acety|-1-piperazinyI)-1,2,4-thiadia26I8&4,5- al benzi m dazol e,
which has_ the NQmﬁng chem cal formul a: [err]
s
N
N
L

N
N/\
o
Hz
3-[4~- (2-pyridyl)piperazinyl-methyl]-1,2,4-

thiadiazolo- [4,5-albenzimidazole, which has the following
chemical formula:

5
'S &

3-{[4-(1- {4-chlorophenyl) -1-phenylmethyl) -
piperazinyl]lmethyl}-1,2,4-thiadiazolo[4,5-
albenzimidazole, which  has the following chemical

10 forwula:

@:H
T~ O
(P

o

cl
The present invention provides synthetic methods for
preparing compounds according to the invention. Some of
15 these methods involve conversion of one compound
according to the invention into another, different such
compound. The choice of wethod depends largely upon the
desired Y group, i.e. the substituent on the 3-position
in the final compound.

In a first process, the corresponding 3-oxo compound
of formula IV, carrying a lower alkyl or lower arylalkyl



GH3 3-[4- (3-am no-2-pyridyl)piperazinyl]-1,2,4-

t hi adi azol o[ 4, 5- a] benzi m dazol e, which has the foll ow ng chem cal
formul a: [err] 10
3-[ 4- (2- pyri GOPTBPPer azi nyl ] 1, 2, 4- t hi adi azol o-[ 4, 5- N iradinstva
whi ch has t he foll ow ng chem cal formul a: [err]
0 15 3-[4-(3-am no- 2- pyridyl) pi p'ér?a?zi nyl -nmethyl]-1, 2, 4-
t hi adi azol.o- [ 4, Bukpbéheent dazolpesiwhosh2hads timadte@d owibgh YCNcheim cah
forml a: indPr96634848. This method is appropriate for compounds
PCT/ CA97/ 00125 . . -
in which Y is lower alkyl, aryl, arylalkyl, cycloalkyl,
l-haloalkyl, 1,1-dihalcalkyl, heterocyclyl, lower

$ alkylsulfonyl or arylsulfonyl. The reaction can be
represented as follows:

X X
N N
\ YCN J]: 3
R \g

(1v)
10 The appropriate nitrile compounds YCN wherein Y is lower
alkyl, arylalkyl, cycloalkyl, l1-haloalkyl, 1,1-

dihaloalkyl, or heterocyclyl are for the most part
commercially available e.g. from Aldrich Chemical Co.
Alternatively, they can be prepared by methods known in
15 the Art (see for example Chapter 17 in Organic Functional
Group Preparations, Vol. I by Sandler and Karo, Academic
Press, 1983). Acetonitrile, benzonitrile, 2-
cyanopyridine, cyclopentylcyanide, dibromoacetonitrile,
6-cyanopurine and p-toluenesulfonyl cyanide are some
20 typical examples. The reaction normally takes place at
elevated temperature between 70 to 140 °C in an inert
solvent such as toluene, dimethylformamide for a period
of 6 to 24 hours, preferably 1l& hours. In some cases,
YCN is used as the soclvent. The product is isolated by
25 conventional means.

Compounds of formula I in which Y is amino, lower
alkylamino, lower dialkylamino, thioalkyl can also be
prepared by using compounds of formula YCN wherein Y is

30 amino, lower alkylamino, lower dialkylaminc or lower
thialkyl. Examples of YCN is this category are cyanamide,
1-piperidinecarbonitrile, methyl thiocyanate which are
commercially available. Compounds YCN can also be
synthesized from cyanogen bromide according to literature



[err] 3-[4-(2-pyridyl)piperazinyl-methyl]-1, 2, 4-

t hi adi azol o-[ 4, 5- a] benzi m dazol e, which has the follow ng chem cal
formula: 5 err]

3-{[ 4- (1- (4-chVB? yl) - 1- phenyl met hyl ) - PCTICA9700125

pi perazinyl Jmet hyl }-1, 2, 4-t hi adi azol o[ 4, 5- al benzi m dazol e, which has
the followng chemcal 10 fornul a: - 23 [err] The

present inventi onpprowddess s\sehetp .cLMpt hblssdwr and Hiespa i rRpagemsunds

according to the bgggﬂié%msof JoRn ;I;:bfé}e ariEskads 19gpy)ol ve conversion
of one conpound accor)gllje to t pvention |né,§Fanoth di ff(g% nt

such conpound. The?chbfek o+ ﬁefHﬂ)ﬁd 'I 5aPYREDZIRLIRE
desired Y group, icnes of hEoxmbst iTVuearre prephred-frowi taldyl 1sorcuranh@efamal

conpound. 20 5 5. mereap@oﬁéz{zatmlaa%ﬁés,aééwrdi%r e8 80Nk Y p3oR¥eBues Mekind
of formula 1V, carr)ﬂ__ng et a r 'laeltklyahe%.ron,wfgﬂfr yﬁf" l96'11 2-Alkylimid-
azo[l,z-d]—1,2,4—th1ad1azole—3(2H) -ones of formula IV are
prepared from alkyl isocyanate and 2-mercaptoimidazole
according to the procedure of Tittlebach et al., J. Prakt
10 Chem. 1988, 330, 338-348. The 2-mercaptobenzimidazoles
are either commercially available, or can be prepared by
methods well known in the art or readily available in the
literature. Commercially available 2-mercaptobenzimid-
azoles includes S5-methyl-2-mexrcaptobenzimidazole, 5-
15 methoxy-2-mercaptobenzimidazole, 5-chloro-2-mercaptobenz-
imidazole. Suitable 2-mercaptobenzimidazole which are
not commercially available can be prepared by known
methods. Preparative method include those of Billeter et
al., Ber., 1887, 20, 231, Org. Synth., Coll. Vol. 4, 569,
20 Futaki et al., J. Pharm. Soc. Jpn., 1954, 74, 1365,
Bucknall et al., Nature, 1967, 213, 1099.

In a second, similar process, applicable for the
preparation of compounds in which group Y in the final

25 compound is R7-C=0 and R7 is lower alkyl, aryl, lower
arylalkyl, lower cycloalkyl, lower alkoxy, amino, lower
alkylamino, lowex dialkylamino, heterocyclyl, the
heterocyclic ring being attached at any heteroatom or
carbon atom which results in the creation of a stable

30 structure, NR'RY, ANR'R", AOR' wherein A is an amino acid
residue or a peptide of 2 to 3 amino acid residues and
R', R" have the same definition as above, a compound of

general formula



WD 97/ 31923 PCT/ CA97/ 00125

- 22 substituent at position 2 is reacted with YCN in an I nert

sol vent . od is appropriate for conpounds in which Y is |ower
al kyl, ar yI ?ﬁ‘éﬁ cycl oal kyl , 1-hal oal kyl, 1, 1PEICAPTNISy | |
heterocyclyl Iomer 5 aIkyIsquonyI or arylsulfonyl. The reaction
can be represented as follows: [err] 24 (I'v) 10 The
appropriate nitrgte gegqpounds YCN wherein Y is |ower al kyl , aryl al kyl ,
cycl oal kyl, 1- hatoal kyl , 1, 1- di hal oal kyl, or heterocyclyl are for
t he nost part ceynercially available e.g. from A drich Chem cal Co.

Alternatively, they can be prepared by nethods known in 15 the Art (see

for examl e Chags ckeddedd At EUBEELOSRling, <D BRERREA! LORSysnf! - |

by Sandl er and Kai caﬂ€n1c Press nrtri
benzonitrile, ower a %n%y%‘i’"b‘?‘hé“yc]fcllké' eﬁf‘??&?'&\‘\?‘b‘e at position
di bronpacetonit2ile,e. a GampawogdupEnéoamdlp-Iwlusedesnl booyéss yRmsterer e

some 20 typi caimexanpl es. The reaction normally takes place at

el evated tenperature between 70 to 140 [err]C in an inert sol vent such
as tol uene, dlnethylfornan1de for a period of 6 to 24 hours, preferably
16 hours. |In sone cases, YCN i s used as the solvent. The product is

i sol ated by 25 onventlonal ans Compounds of fornmula | in
which Y is anino wer di al kyl am no, thioal kyl can
al so be pr epar 35| co oun $ornu|a YCN wherein Y is 30

am no, | ower ky n1 o, I al mno or |ower t hi al kyl .
Exanples of YCN is t S Qategory are cyaham de,

1- pi peri di necarboni t®il e, nethyl thiocydnate which are comercially

avai l able. Conppwnds YCN can also be

The reaction may be carried out in an inert solvent

10 such as dichloromethane, tetrahydrofuran or dimethylform-

amide. The reaction takes place at room temperature over

a period of 3 to 48 hours, usually about & hours. The
resulting solid is then isolated by conventional means.

15 Most cyanoketones, cyancester derivatives of formula
V are commercially available. The cyanoketone derivatives
used in this invention are either commercially available
or can be prepared by methods known in the art. The
commercially available cyanoketones include, benzoyl

20 cyanide, acetyl cyanide, methoxycarbonyl cyanide. A list
of commercially available cyanide derivatives is
available {Chem Sources, U.S.A., 24th Ed., 1983,
Directories Publishing Company Inc., Ormont Beach, Fla.).
Appropriate cyanoketones, cyanoesters which are not

25 commercially available can be readily prepared by methods
known in the art such as the ones described in Mathieu et
al., Formation of C-C Bonds, Vol I, p. 456-457, Georg
Thieme Verlag, 1973, Stuttgart. Other suitable methods
include those of Koenig et al., Tet. Lett., 1974, 2275

30 and Ando et al., Synthesis, 1983, 637. These methods



synt hesi zed from cyanogen brom de according to literature WO

97/ 31923 PCT/ CA97/ 00125

- 23 proced S . 174, Fieser and Fieser, Reagentsgi ani c
synt hesi s, Nﬁ)?ﬂ?ﬁ%ﬁ and Sons, 1967). réficasmoblsS

2- Al kyl -1, 2 4-t hi adi azol o[ 4, 5- a) benzi m dazol ;3(2H) - ones of fornmula IV

are prepar ed fromal kyl isocyanate and 5 2- rrercapt obenzi m dazol e according
to the procedure épcludepreacting am actdt chhexidm witdgFupzgus ogyanide or

2- Al kyli m d- apetdsdieh -dyahidet hi adi azol e- 3(2H) ones of formula IV are
prepared from al kyl isocyanate and 2-mercaptoi m dazol e according to the
procedure of Tittlebach et al., J. Prakt 10 Chem 1988, _ 330, 338-348,

The 2- mer capt obenzi ni dBkegxmativedve ermperndsnekr EPEMYNR d &t afHEh & n
be prepared bys Rfetbodehewdin lﬁ?omsl Rhkheamné t dofidiaddinl ysasbBbvabts ive t he

literature. é' Lalhy v eabhidaglgg{ga%gob%g@aun% of 340k ff1a 1

i ncl udes 5- rreth ner capt obenzi
met hoxy- 2- mer capt ¥bereini Jazdt eR 536\‘13}36&0 mdrevhereighelal is ja balegen,
Suitabl e 2-mercaprebesably daglsrind)i Clbxrfine AT Cciwaiweci al | yswvai labl e

can be prepared b ragi t
Billeter et %YE% E"J'S_LS%%E r@% %f%%a e é%nghe SQ%%OIPP& %l/gfd{g%g%%t 20
Futaki et al .10 9r Fhaﬁﬁilec‘%c silygn. nltl“%& gud  cengPe repuereRled et
al ., Nature, 1967thd33, 1099. In a second, simlar process,
applicable for the preparation of ,conmpounds in which group Y in the
final 25 conpoundX{s N err]-C=0 and N | ower al kyl, aryl, |ower
aryl al kyl, 1ower cydqloa kyl, |ower alkoly, “Yawi no, | ower al kyl am no,
| ower di al kyl am N he%er ocyetyl , z7thN I heterocyclic ring being
attached at any héet er oageth or carbon a which results in the creation
of.S stable 30 St rgt Gi-lalNRR R', ANR R',yAOR[ err] wherein Ais an am no
aci

R7

A third process for making the same end products as

in the case of the second process described above,

15 involves, as a final step, reacting a 2-thioether diazole
compound of formula VI with m-chloroperbenzoic acid
(MCPBA) in an inert solvent, to effect cyclization to
form the 1,2,4-thiadiazole ring, and can be represented
as follows:

)CN CN X N>\_
—_— + SH
R7 R7/l\Br :H:N
IX Y4 \
X N R7

Y H Vi
A bromoheterocyclylacetonitrile derivative (VII) can
be reacted with 2-mercaptobenzimidazole (VIII) in base to
give a compound of formula VI. Examples of those bases
are sodium hydroxide or potassium hydroxide. The

25 reaction takes place in a mixture of water and alcohol at



residue or a peptide of 2 to 3 amno acid residues and R, R' have the
sane definition as above, a conpound of general fornula WO

97/ 31923 PCT/ CA97/ 00125

= 24 S 6 et [err] is reacted with the co?%f%}zﬁg 3- oxo
conmpound carrying a lower alkyl or lower arylalkyl substituent at
position 2, i.e. a conmpound of formula ¢ used in process A above, 5
thus: [err] room tempexghpgre for abdife teieot ilén hyrshe praferadlyutd i n an
i nert solvent 1Rcussich %ﬁedl cﬁ&ﬁwfet hasfpodsfd r aydr of yir aR s adbget hyy) f or m
am de. The reaction tta. es 4 e _at room tenperature over a period of 3
to 48 hours, usu%?Y?paﬁ%h ge BBis. The resulting solid is then

i sol ated by conventional neans. 15 Most cyanoket ones, cyanoester
geri vat ives of for g‘-ﬂ:&nptor?n\d o i Gighl Y- %Yx@bk@béﬁerﬂlﬁccyme'[i&{le
erivatives used i,n 'S ion. are_ei rcially avai e

or can be prepa‘?ed bymr%:tthoao K%own ahis hega hlc(%nee chal} ¢ormefti a 'Iaz?/
avai | abl e cyandketlrrs-ethaaeute, grbgﬁ@@y|compound of formula I where Y

is R7-C=0. The reaction takes place at room temperature

for about 3 to 8 hours, preferably 3 hours. The product
10 is isolated by conventional means.

The bromoheterocyclylacetonitrile (VII) derivative
is in turn prepared by reacting a compound of formula IX
with N-bromosuccinimide in an inert solvent such as

15 carbon tetrachloride.

A fourth process uses a compound of formula I in

which Y is R7-C=0 (formula IA) as the starting material,

20 and derivatizes it to a compound of formula I in which Y

is -cHoH-R7 (formula IB) or -C=(NOR10)-R7 (formula IC),
or -COOH (formula ID}, thus:

N X

X N
zj[r?\? J]:p?\?

25



20 cyanide, acetyl cyanide, nethoxycarbonyl cyanide. A |list of
comercially available cyanide derivatives 1is avai l able (Chem

Sources, U S A 24th Ed., 1983, Directories Publishj y
Inc., Ormont WSRO 5 ). Appropri ate cyanoketones, cy%(glgg‘g%@ﬁ\g\hi ch
are not 25 commercially avail able can be resﬁily prepared by nethods

known in the art such as the ones descri bed Mat hi eu et al ., Formation
of C-C Bonds, Vol |, Lowmtstnds7, ofledogmulaThiRneaXerbagpredaZedSthy t ddnet .
Q her suitable mefh@dscion | €| UHE R2S8sPEN | Gofpodlds dEt fokihlia, 1RO74,
53721823 and Andow}?etrea:ilri ’YS):{gt rl;telsilcib w]i?: 3’sci§é‘a7;nc' @ﬁ%g’ %éggg h%g's sodium

- 25 i ncl ude cwawthamphydradedichladcpbdelw t IComppnadsofydoiruular IB is

pot assi um cyany dejgolated by cofrtfE{itidl flednscompounds of fornula I in
which Yis 5 Rerr]-C=0O wherein R7 has the sane definition as above can

be prepared by the hydrolysis of conpounds of fornula I wherein Y
is Rlerr]-C(Hal)[err] Gowponndsepfi Bakmitaalfaragehs prepavest drnbfeacting
chlori 361 : br omi n@z?m;%ur?d Odéif‘g; fo_rmtal_a %Chwh@:_gein pydsal YT‘H"&CQ@_Ht tiﬁ.tth
carried out in a strongly acidic pedia or in aqueous.silver nitrate,
and can be repr es@ﬁ‘%‘éﬂgﬂamlf‘ﬁug?n”amvei e rEPjamprles of gydrc’xy’%qlfﬂersd are
process for niki ngydimxylandnend produckstiexylaming,t he caseethoxnkamiaeond

process descri bed,@bpAxy1amibhBYOITHES corSedsibiabt SheketbRACELNGINA oxime
2-t hi oet her diazol e c rg)o%nq f .foq__ la_Vi (vmé(t::h %gh&?rnc‘) rbegazrpdlceraci d
(MCPBA) in an inett ‘g%}:\"/ecﬁ? 0] ng &bt %cﬁf%at PoR’ t o ?oé)%’t He
1, 2, 4-t hi adi azol eard narand Qragnie rEsprtdonadd GroupgsPreparafdons, 1989,
Vol. III, Chapter 11).
15
Compounds of formula ID in which R7 is hydroxy can
be prepared by the base hydrolysis of the compounds of
formula I wherein Y is R7-C=0 and R’7 is lower alkoxy. The
reaction is carried out in 1M sodium hydroxide at room
20 temperature in a mixture of water and an organic solvent
such as methanol, ethanol, 1,4-dioxane or acetonitrile.
The product ig isolated by conventional means after
neutralization of the base with diluted acid.

25 A fifth process, applicable to the preparation of
compounds of formula I according to the invention in
which Y represents halogen or halomethyl, uses the same
starting compound of formula IV as used in process A and
process B, and reacts it with a cyanogen halide or a

30 haloacetonitrile, thus:

X X
N J]:N
R f

v
The reaction takes place in an inert solvent. The

compound is isolated by conventional means.



CN [err] A bronoheterocycl yl acetonitrile

derivative (VIl) can be reacted with 2-nercaptobenzi m dazole (VII1) in
base to g’ 9(33% compound of formula VI. Exanples of those bases are
sodi um hydr B2 23r  potassium hydroxi de. The 25 PGTEANPYRS t akes
place in a mxture of water and al cohol at WO 97/ 31923

PCT/ CA97/ 00125 - 28 . 26 roomtenperature for
about 1 to 16 hours, preferably 8 hours, the product conmpound VI

S isolated by a cghyept '%es@ea{ﬁes 555 startgﬁgp%fél 1faghs wWith

m chl oroperbenzm C _aci inert sqlvent such

di chl or omet hane,“°™8) “n%sz ot f°d'f“BFIF‘orIo vhersnd (FRRePERe h@iﬁﬁﬁﬁndeoﬁ
fornmul a | wher e epmpoundsRprepir&tGreddmdingndia drhe diddiplraceeas mbore,

tenperature s fLa abostbes3 él@er@ h@ﬁﬁsa R olx30! & 3sbesEary! NEmPrOdUGE 10
I's isolated by canyv nalon

br omohet er ocycl Y acet oni trrelﬁ eg](‘(ﬂ 13 GePPMRd V%P forguly tﬁ?ﬁr‘ftﬁ’ép%r &8 by
reacti ng a conpd®i&“ef ARERMul aAFK R, WR'h N R'onoRiccibaiviei déhe | samnm

inert solvent s\eiastioncakbopbde! Mgkl Qhrbd@ss proceeds best when Y in
the starting material is bromine. It can be represented
10 thus:

X
X N
N,
I ™o
Z N)é& %N
Y

Nucleophiles such as lower alkoxides, aryloxides,
lower arylalkoxides, lower cycloalkoxides, ammonia, lower
alkylamines, lower dialkylamines, heterocyclic aminesg,

15 HNR'R", HANR'R”, HAOR', wherein A is an amino acid
residue or a peptide of 2 to 3 amino acid residues, react
with compounds of formula I wherein Y = bromide in an
inert solvent to give compounds of formula I wherein Y is
lower alkoxy, aryloxy, lower arylalkoxy, lower

20 cycloalkoxy, amino, lower alkylamino, lower dialkylamino,
NR!'R", ANR R”, AOR', wherein A is an amino acid residue
or a peptide of 2 to 3 amino acid residues.

A seventh process uses as starting materials

25 compounds of formula I according to the invention in

which Y represents COOH (preparable by process D above),

and reacts them with an amine to give a compound of

formula I wherein Y is CO-R7, wherein R? is NR’R”, AOR’,
ANR'R”, thus:



A fourth process uses a conpound of fornula | in which Y is R7-C=0
(formula I1A) as the starting material, 20 and derivatizes it to a conpound

of formula | | ' Y is -CHOH R err] (formula IB) or
-&(N@[err])%%ﬁfﬁ(forwla 10, or -COCH (formula 1D Thus >
[err] 25 WO 97/ 31923,
PCT/ CA97/ 00125 - 27 Conmpounds of
formula I B can be )@repared by the r ¥ uc&i on of the corresponding
conpounds of formil M\\ wherein Y is r]-C=0 with sodi um
bor ohydri de, or sodi m>\s cyanob.o.r.ohydriﬁe ' nslial cohol . Conpound of
formula IBis 5 i Kd By conventionad nel N Conpounds of
formula I C can be prepa by reacting

HOOC =7

In this way, compounds of formula I in which Y is
R7-c=0 and R7 is NR'R", AOR , ANR R” can be prepared by
reacting the carboxylic acid compound of formula I
5 wherein Y is COOH with an amino acid amide HANR'R", or
amines HNR R", or amino acid ester HAOR'!, in the presence
of a dehydrating agent such as 1- (3-dimethylaminopropyl) -
3-ethyl carbodiimide (EDCI} and hydroxybenzotriazole in
an inert solvent such as tetrahydrofuran,

10 dimethylformamide, dichloromethane.

An eighth process applicable to the preparation of
compounds of Formula 1 in which Y represents lower
alkylsulfonyl, arylsulfonyl, heterocyclylsulfonyl, lower

15 arylalkylsulfonyl, lower alkylsulfinyl, arylsulfinyl,
heterocyclylsulfinyl or lower arylalkylsulfinyl comprises
the reaction of the corresponding thiocether compound with
the predetermined stoichiometric amount of an oxidizing
agent, thus:

X N X N
ZJ]:N>;;2 T ZIN>);E

Sz r12"%o)

2 where n is 1 or 2 and R12 represents lower alkyl, lower
arylalkyl or aryl. A preferred oxidizing agent for use in
this process is metachloroperbenzoic acid mCPBA, but
there are many other, suitable such oxidizing agents.

25

A significant feature of the preferred compounds of
this invention is that these compounds are heteroccycles
with molecular weight less than 450. Low molecular weight



compound of forrmula | wherein Y is Rerr]-CGO wth
hydroxyl am ne derivatives. Exanples of hydroxylanm nes are 10

hydr oxyl am ne, met hoxyl am ne, et hoxyl am ne, benzyl oxyI am ne.
The conver sW%B92 ketone to an oxi me i s wel | - documenFEH! K& art
(see, for exanple, Sandler and Karo, Organic Functional Group
Preparations, 1989, Vol . 111, Chapter "13f. 15 Conmpounds of

formula I D in whomgdoud@s sartey dyeoreraddy morebbipaepilauldyy tThe begggectrum
hydrol ysis of t@@ CBROUBIS o £neskO! mahacm@ereirw | el 5:}t1Q3<31and
Rlerr] is |ower é‘owy S’P reaction is carried out sodi_ um

hydr oxi de at ro®Mf YR SeLEPR ?ﬂt%n% »anst é’aé"FrWaf’@Fl%ﬁdg M F-garki

sol vent such. aswhithagoverset ltheollipbphidiokenerangacefomasti llgown  The
product is igol by conventional neans after neutralization of the
base with diluted acid. 25 A fifth process, applicable to the

preparation of conpounds of formula | according to the invention in
whi ch Y represents haegspecifiml opeefigtredisesmpound apecording akoi rihe

conpound of for V a priaces .qQegs rfeact s
compound Cyanoﬁyé At $n¥egeibR Pracess. ég%ﬂgxylt“ -3, Pras ﬁeéno:%ﬂib[ esrifl]

I de or ., t | e
| V Theg?"é%l le?-?a(%é Yg?%%m?fﬁw;‘ﬁ “tnéré- E%Hf%]rﬁzolﬂ{é >~ conpound
is isol atediby abverexinicizaiolepans.This mole@le7/GhO3®s an electron-

PCT/ CA97/ 00125 withdrawing group at the 3-posit§3ﬁ of the heterocyclic
ring. It has limited solubility in water. A specific
synthesis route for it, in accordance with the invention,
is illustrated on Fig. 4 of the accompanying drawings.

15 Its structure was proved by X-ray crystallography. 1y and
13¢ NMR, IR, mass spectrometry and elemental analysis
provided additional evidence for the chemical identity of
this compound. Further specific details of its
preparation, characterization and properties are given in

20 the specific examples below. It is active in the
suppression of gastric acid secretion in animal mogel.

For the treatment of peptic ulcers, the compounds of
the invention may be administered orally, topically, or
25 parenterally in dosage unit formulations containing
conventional non-toxic pharmaceutically acceptable
carriers, adjuvants and vehicles. The term parenteral as -
used herein includes subcutaneous injection or infusion
techniques. 1In addition to the treatment of warm-blooded
30 animals such as mice, rats, horses, cattle, sheep, dogs,
catg, etc., the compounds of the invention are effective
in the treatment of humans.

For compositions, conventional non-toxic solid

35 carriers include, for example, pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, sodium
saccharin, talcum, cellulose, glucose, sucrose, magnesium
carbonate, and the like may be used. The active compound



A sixth process uses as starting materials the conpounds of fornula I

where Y represents hal ogen, e.g. conpounds prepared according to the
fifth process abov 5 and reacts themwith a primry or secondaﬂﬁoérsn ne,
or al cohol W ’E?ve a conmpound of formula | wherein Y iEC*F

AOR , ANR R', R, R have the sgtnlg definition as above.
Thi s process proceeds best when Y in t he rting material is brom ne.
It can be represensedefdneduabove way be fogmplated as liquidypharmaceuti-
Y Nucl eoplgiah &$ %ﬁ:ﬁ%&%@é a&&ﬁ%ﬁ%&onsarédzpm €88, exanp¥el be

aryl al koxi des, | ower ower, &txl am nes, | ower

di al kyl ani nes, hePEFBE%Eﬁgl c %m ﬂe§56]1‘51'}q‘dl? %Spﬁﬂf’é?ﬁ R aGheYei n
A is an anmino aci ¢omponrdi dae definegepbiote @nd apt idnadi mixae:mad:enestdllbs

react wi th gonpayadanes flnoramlcerhweer ahdthY Fspr Cf'@rdeekihﬂré w!aﬂ@ft

sol vent to give conpounds of fo wher Xy
aryl oxy, | ower nR vl alm dFﬁ%\ﬁ?s?O é{ié'l%ﬁf’?{()x &éﬁﬂ% Bae the
al kyl ami no, | ower ldksl kydcanthereby MRrR' aARRIRtioBORY, @hepensicn. s ahf

am no acid resi dugesir8d, @ p%ﬁé' dep%r%a&@u&@efﬁ! no @&d\;%s’ﬁ&'oﬁues ‘to
A seventh proce terials 25 co 25 of forrrul a

1 according to th?a}nﬁf}éﬁ%‘ﬁ% |“ﬁ'y a]\ﬁﬁi %ﬁnggf"ép? e'gje'h?s epSPabPE By
process D abov®), auxijhary canlstanegswi shchn asi reettoing v@ra @msuﬁmm

formula | wherei najehtsCOaffier the WHEKE] N fAer rdxdnpi¥R RecddGlR , acetddR R,
fhgg VO 97/ %gggn monolaurate, triethanolamine soa'i’%/ Cégl :90;',2 S
triethanol-amine oleate, etec. Actual wmethods of
preparing such dosage £forms are known, or will be
15 apparent to those skilled in this art: for example, see
Remington's Pharmaceutical Sciences, Mack Publishing
Company, Easton, Pa, 15th Edition, 1975. The composition
of formulation to be administered will, in any event,
contain a quantity of the active compound(s) in an amount
20 effective to alleviate the symptoms of the subject being
treated.

The pharmaceutical compositions containing the

active ingredient may be in a form suitable for oral use,

25 for example, as tablets, troches, lozenges, aqueous or
oily suspensions, dispersible powders or granules,
emulsions, hard and soft capsules, or syrups or elixirs.
Compositions intended for oral use may be prepared
according to any method known to the art for the

30 mwanufacture of pharmaceutical compositions and such
compositions contain one or wmore agents from the group
consisting of sweetening agents, flavouring agents,
colouring agents and preserving agents in order to
provide pharmaceutically elegant and palatable

35 preparations. Tablets contain the active ingredient in
admixture with the non-toxic pharmaceutically acceptable
excipients which are suitable for the manufacture of
tablets. The excipients may be for example, inert



Ferr]
Rl err]-C=0 and

In this way, conpounds of fornmula | in which Y is
Rlerr] is NRR" , AOR, ANR R' can be prepared by

reacting t oxylic acid conmpound of formula |_5 wherein
COOH with aﬁﬁgﬁﬁﬁ%gacid am de HANR R', or ami nes HNR RECTGAYM %o acid
ester HAOR, in the presence of a dehydégting agent such as

1- ( 3-di net hyl am nopropyl ) - 3-ethyl carb

hydr oxybenzotri

t et rahydr of ur angrdfuld iR} Hd st ratdinl| 25enEs haf®r example, cd¥h

r ) iimde (EDClI) and
dibpentsy sugh as ¢algium pholspbate orsge@iium pkosphate;

ei ght h process l,cabl e t he. preparati,on conpounds _of For nul
QPQ{- 1, o\%erglél%li{ysgﬁfifo JIn,ée"zli’?yl‘—’l

In which Y represents | o

S%?I% Oﬁ'fyl : or example

Yis

al

het er ocycl yl sul $ea%Eh. | GRRALWE o ycarkpl s @ndordybricakdngr agsnkyl s Ui nyl
exdip By ORxGhed Sin fstvdratle,| OMRaraky |y &4l ELny! compy i ses

aryl sul finyls
the reaction of

pr edet er m ned 5%0|c I one

[err]

such oxi di zi ng
conpounds of0
wi t h nol ecul ar

15

35

Lhfec0rhsPRRILAGLLE B! ISLWROTOMIIHEL ro dellay the

C anoun

Ol i an oxidizin ag
dhein-egrationgr and o rpbsr@tdpnr ein es’:g?ﬁ s grstepint&«stindlower
aryl al kylhI or arttactA m@fm%ﬁbyo@zdzivaaagaa@aataiﬁd Usetidh overlizs IHrQ:FngS
i s metachl orope iC t t her e Iu ot her . _sui.table
SERRE: © R0k Cnbhbbeaitte or SRR FHSARRRE ¥ Be e

gen st gni

emplp¥ed.nvention is that these conpounds are heterocycl es

wei ght | ess than 450. Low nol ecul ar wei ght

Formulations for oral use may also be presented as
hard gelatin capsules wherein the active ingredients are
mixed with an inert solid diluent, for example, calcium
phosphate or kaolin, or as soft gelatin capsules wherein
the active ingredient is mixed with water or an oil
medium, for example peanut oil, liquid paraffin, or olive
oil,

Agueous suspensions contain the active materials in
admixture with the excipient suitable for the manufacture
of agqueous suspensions. Such excipients are suspending
agents, for example sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium
alginate, polyvinylpyrrolidone, gum and gum acacia;
dispersing or wetting agents may be a naturally-occurring
phosphate, for example lecithin, or condensation products
of an alkene oxide with fatty acids, for example
polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for
example heptadecathyl-eneoxycetanol, or condensation
products of ethylene oxide with partial esters derived
from fatty acids and hexitol anhydrides, for example
polyethylene sorbitan monooleate. The agqueous
suspensions may also contain one or more preservatives,
for example ethyl, or n-propyl, p-hydroxybenzoate, one or
more colouring agents, such as sucrose or saccharin.
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- 30 conpounds are generally nore bioavailable. The spectrum of 1og
P of these nolecules, i.e. the partition coefficient between octanol and
wat er, vari esMOYB#%35 to 4. 0 which covers the |ipophi ITCHEAPUAhe of
nost known 5 drugs. One specific, greferred conpound accordi ng
to the present invention IS 7-met hoxy233 -[ (4- met hoxy- 3, 5-

di met hyl - 2- pyri dyl ) oxangiyhsuppén2idnd hegditez doafvt 1Bt ed Oby aglpsmeridiingia 2dlee .

This nolecule cgLdigs ir%'}ed.euhﬁgtfxﬁmé veqét’@atkh.@r @unNgrGEOLRal1d Nirachis

3-position of the heterqcyclic, ring. .has limted solubility in
water. A speci fP&t- Ogﬁﬁfahe%‘i]s' r 8852 0Pt | ©F n SRECHHEa wi Ph tHe @

i nvention, i s minerstlr atetl onsW¢ly. 4sof Lideidccpapahfimg dr alhegs.oily
Its structure yasgpuRd % Xy edithihdld OH BXehinbedgeitaNGor hdfmpikR,

| R, mass spectronetry and gle nt al Enal ysSi s grov deéd _,addi ti onal

evi dence for the ¥l PAER: iRAFASFID “Qh; Set¥ rrp%itﬁfg"f"l' FUf¥efening
specific detail sageits i bech g ephose | ert Clwrtdct ebovat | andantilyprapeng es
are given in 20 the.,specifds @nMi&id eV diodieACld Vepdihtdite oral
suppression of gastiric acid secretion in api fal nodel.. gor &lhe
treatment of peptPTERATERIER - hdPEFRPGAMBESHFIone B4y s \REASeTVeayYhdhe
adm ni stered o al addittiom odl hy, aoti xiganensech| 4y asraddagecidi t

fornmul ati ons cont ai ni ng conventi onal non-t oxi c pharmaceutical ly
accept abl e carriers, adjuyyvants and vehicles. The term parenjeral as
used herein includes ﬁ?ﬁ&?ﬂ%ﬁégﬁs PRMEEY? on3BF i HESHORS suﬂé@%ﬁ?qué@? I n

addition to the tpespammwionf ofaran Hopoted Imspensabs dyclthes addisionars,
horses, cattle, shoaa®y glRBSde theCatfivelihgreddi@ntORROHAHExrd RE tihn\Leat i on
are effectlve1 ald t he treat rreng.of hurraé\s. . For cgn'%osmlons,
conventional “horPtBEEINIEE Y5518, PREPY i?\'ﬁqﬁfglnlgoragg?gnﬁn , one or
phar maceutical grueis @reservahpvesol , |Jwktedde sdasphrsimgned umelitdagat e,
sodi um sacchagdentd ahﬁamsn@gbham%e,agahugoa&e SHREMSELE IERUNBS| WHose
carbonate, and thgiééggi n%%nggogggmiabcn%.aCtIXéhfégg%gindrecipients, for

example sweetening, flavouring and colouring agents, may

20 also be present.

The pharmaceutical composition of the invention may
alsc be in the form of oil-in-water emulsions. The oily
phase may be a vegetable oil, for example olive o0il or

25 arachis o0il, or a mineral o0il, for example 1liquid
paraffin or mixtures of these. Suitable emunlsifying
agents may be naturally-occurring phosphates, esters
derived from fatty acids and hexitol anhydrides, for
example sorbitan monooleate, and condensation products of

30 the said partial esters with ethylene oxide, for example
polyoxyethylene sorbitan monocoleate. The emulsion may
also contain sweetening and flavouring agents.

Syrups and elixirs may be formulated with sweetening

35 agents, for example glycercl, propylene glycol, sorbitol
or sucrose. Such formulations may also contain a
demulcent, a preservative and flavouring and colouring
agents. The  pharmaceutical compositions may be
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- 31 as defined above may be fornulated as |iquid pharnaceuti -

cally adm nistrable conpositions can, for exanple, be r epar ed by

di ssol vi ng, M ¥ %3 ng, etc. an active conpound as dePFHEMHe” and

optional pharmaceutically 5 adjuvants in a carrier, such as, for exanple,
wat er, sal i ne, aqueous dextrose, gl yc‘er3(§l , ethanol, and the i ke,

to thereby fornferselatéedn acceudipensiton. the | known destredging t hbose

pharmaceutical gGQRRRPEt i&fb&aeﬂs&ng_ bsr wetddRighi abehes s akigpepaiagn a
m nor anmount of non-toxi.c Jf’t uxi

a [ ary substances such as tting or
emul si fyi ng ageBhe s “HER nkaTs k&@%g@‘-’é%dﬁﬁﬁé a?%ﬂﬁ%m aceteyt gterile
sor bi t an nonol adngéeetadble ephepatatniore wndi ahs@ackt ake sterilér detibahablani ne

oleate, et§. goruribffiUst SRIRMASOnOfin aPrRPRIERNGSUGAdRsRPg11L M
are known, or w | t to thos slgglledlnthls

be 15 ar en art: . for
exanpl e, see acﬁ@ﬁ?ﬁ’@}%nggfu%r%cﬂ}ﬁe b T6Fi EXBRRLe RBcR SPLBFIMI ng
Conpany, EastoninPd,, 3tbukahdi tdiod, 19%&ongTheheorposptaie vehidldsoramdiation
to be adm ni st egegyuhts. {:Ha@”Ymﬁt’_e“Ee emplYelddl Brd q¥AREYLY ﬁin%@i?'@(?t lve
conpound(s) in an_anpunt 20 effective to Sil-l evi at.e t,gg szngt ons of the
subj ect being SOFLgpgq.and isotonicrygodiym, ré@@fl"l al SOCHMBsi ti of
contai ning iheadditdonj veixedr evilent axay dopvept johaliy sempibyed f as onal
use, 25 for exagph@enfSolabhsdendilcOaBaSum! 0ZROY G APIRPYROhny blRAGY
suspensi ons, %I,Sg rsil e }powders 198 dgrani(,)ll‘?s lﬁ}rrul.m ons, hard and
soft capsul es, &*¥ gr ol P&i pEployed Ginahudind, @yRthiehife A MR~ oPRI use
may be prepareddiglyeeridesng tin aagdimidmd katwin ecidhesach faw cheigo
manufacture of BhagMBeREth&A! i UHROBLELORSE Al oYU RS ect A EPOSI ti Ons
contain one or nore agents fromthe group consi sting of sweetening
agents, fla Buring agents, col ouring agents and preserving agents in
order to pr ovi deParghcerak aduigdistyatieh eigngenerpidy chsapgtepizeds
preparations. Tgbl#ijectadndi edtiRraChibtataiebadlgnt inBramus@ddxatyir 6xrwi t h
the non-toxic phacqRcellich!y accepigbigoes ©5EhP!oBLS Wiep-age syhtabl e

for the manufacttr o '
conventional forms, either as 1liquid solutions or

20 suspension in liquid prior to injection, or as emulsions.
Suitable excipients are for example, water, saline,
dextrose, glycercl, ethanol or the like. 1In addition, if
desired, the pharmaceutical compositions to be
administered may also contain minor amounts of non-toxic

25 auxiliary substance such as wetting or emulsifying
agents, pH buffering agents and the 1like, such as for
example, sodium acetate, sorbitan monolaurate,
triethanolamine oleate, etc.

30 The amount of active ingredient that may be combined
with the carrier materials to produce a single dosage
form will vary depending upon the host treated and the
particular mode of administration of humans may contain
from 0.5 mg to 5 gm of active agent compounded with an

35 appropriate and convent amount of carrier material which
may vary from about 5 to about 95% of the total
composition. Dosage unit forms will generally contain



1 abl et s. The excipients may be for exanple, inert WO

97/ 31923 PCT/ CA97/ 00125
- 32 di luents, such as cal ci um phosphate or sodi um phogphatee0125
granul ati ng éﬁ‘d”ﬂ*lg?:’nt egrating agents, for exanple, corn starch, or

al ginic acid; binding agents, for exanple _ starch, gelatin or acacia,
and lubricating agents, for 5 exanple magneas':f um stearate, stearic acid or
talc. The  tahlesweennytiven calaowd by mendvh ledthi §0Rs mgo fel aY AFEIVe

di sintegration angd@Rsqeption in the gastrointestinal tract and thereby
provi de a sustained action over a |ong period. For nonostearate or
gl yceryl distearate nmay be 10 enpl oyed. Fornul ati ons for qral use

may al so be present edIss willhape ysharstredpshPeevedrer BRI t RReg@PeFdfic
ilggr ﬁdi eﬂtf arse kdos:,lg: X Qe tfl&ra@;lityngélﬁ:tti_ﬁhiﬁr dj;a\uﬂiil‘ t, Wil @epﬁptieupoal ai um
phosphate or kaol,in, or. as_so e n _capsules, e e

i ngredient is m X&FHh O\F/a?éf’tBFs aﬂn%ﬁdmg %g%l ﬁ%éﬂ org e(%(f;r}:p % gg%(gélcoi |,
liquid paraffin, cmpolunde employed, the age, hedvowsighispdriesiid &&F&bn the
acti ¥e tmalt erial Sféeﬁc, afein Xt e Ykt Hdﬁxb%i@@dh {tiloaNt drtiigt Jondihacidbhe and
manuf act ure of __aqueous_syspensions,  Such. e en SUSRRRY
agents, for Xl SSEHRAYm °£car§%?<yng?ﬁt}%§ﬁqlu dfsdlls disg

y | 0S€,
met hyl cel | ul ote, thexdpyxypropyl net hyl cel | ul ose, sodi um 25 al gi nat e,
pol yvi nyl pyrrol i done, gum and gum acaci a; di spersing or wetting agents

may be a naturally-ocgurrin .phosphate,, .f Le J ecit hjm,
condensati on product s(&%e o*rg’a?ﬁ’td‘lc’?eﬂ'es o_%(‘luatehe\%t at b%dagggga%oﬁ%fgﬁp e
pol yoxyet hyl ene stmeadtw £oldpwinadepecitish epapaless of 30 et hyl ene oxide

with long chain aliphatic al cohols, for exanpl e

hept adecat hyl -fnm S9N j Q ne
oxi de with patti <Jo puman romratty ac

anhydri des, for exanple pol yet hyl ene sorbitan nonool eat e. The

aqueous 35 suspensions nay al so cont ai n Essenplte I0r € preservatives,

Preparation of bromo(2-pyridyl)acetonitrile

To a solution of (2-pyridyl)acetonitrile (12.0 g,

20 0.10 mole) in 150 ml of carbon tetrachloride, was added

18.1 g of N-bromosuccinimide (0.10 wole} at room

temperature. The mixture was refluxed for 1.5 h. The

resulting precipitate was removed by filtration and the

solvent was removed under reduced pressure to give the

25 crude product, which was recrystallized from hexane to

yield 18.6 g (94 %) of the title compound as red

crystals: mp 62-64°C; lH NMR (DMSO-dg) & 8.67 (d, 1H),

7.97 (t, 1H), 7.70 (4, 1H), 7.51 (td, 1H), 5.60(s,1H)

ppm; IR (KBr): 3064, 2972, 1712, 1587, 1470, 1438,

36 1051, 993 cm~l; MS m/z 196, 198 (M*), 117 (M* - Br); HRMS
calcd for C;HgBrN, 195.9630, found 195.9645.

Proceeding in a similar manner, the following
compound was made:
35 bromo (4-methoxy-3,5-dimethyl-2-pyridyl)acetonitrile:
mp 56-57°C; 1H NMR (CDCl;) & 8.31 (s, 1H), 5.67 (s, 1H),
3.81 (s, 3H), 2.37 (s, 3H), 2.30 { s, 3H) ppm; 13C NMR
(CDC13) d 164.84, 150.19, 149.56, 128,28, 125.5%, 115.489,



f-or exanple ethyl, or n-propyl, p-hydroxybenzoate, one or nor e

col ouri ng agents, such as sucrose or saccharin. WO 97/ 31923

PCT/ CA97/ 00 - 33 Sus enS| ons
may be fornul at e%l“ﬁsy suspendi ng t he active ingredient Pr?rff}/‘\? bl e
oil, for exanple arachis oil, olive oil,_sesane oil or coconut oil, or
in a mneral oil such as liquid pér%&fi n. The oily 5

suspensi ons may &oAB&irn 23 -28i ck2nfhg Bydrh prmor IR dfPice : Baaswazssshar d
paraffin or cet wzj_oql asv@l,. 1479VealRRi NG97, agANtSySUCaASyyh0ses sebshorth

above, and fl avo a pts]#gy be added to provi de a pal atabl e oral
preparation. The 3drrpo I ons y be preserved by the 10 addition of an
anti - oxi dant such as ascorbi c acid. Di spersible powders and
granul es suistable for preparati on gdamp eagueous suspensi on by the

aplditio_n of m@#ggegrgw de t@e actlxg2 e.dl %%1)6&"9 thﬁopgnd 1 he 15

di spersing or ng agent suspendl
preservatives. acsfippabrile dj spersing or vvettl ng agents and suspendi ng

agents are exenplifigad dwcttuli@saaf 2akee olfé?ﬁtlinﬁaﬁgolébq\b930 g,Addi §i onal

recipients, for et en avo ou g S,
may 20 al so be fﬂ!“eslgﬁf ofioTAEEY “1‘#@% AT TR f%a? %%p%’s % @ ‘“5‘8‘]::?&
i nvention me§ andgpayassium FlﬁébPDPﬁ?of(OOW Bn—"wﬁt agmodel| dinored mIThefoi |y
phase may be a v&gem@hLalﬂé&hylfwmamaal ﬁa@lhé/aetéa latO60%d fHYa@hhS Orhe Or a

mneral oil, for Syape! q\%\'rapora Ray af f i Or gl dr €3 Of%h%%ﬁvet% in
aies?

Sui tabl e enul si y| ng e nat aral 15 y occurr“l'
esters deri vEgby| on?F%%Qt)ﬁoacP’ééhaﬁd Wish t (atgrhyamd desherf o aturagedpl e
sor bi tan nmonool eadeumanthlogidensaiueiionl OdurHes Gfgailld heayd dwhar Birdbd

esters with 1§t h%kr%Qe u@&n@%au&o uﬁ’f?ﬂg' %nd &Plp\é%)é?&hle oV L bi Lans g
N

nonool eat e. cont al swee avour I ng
agent s. e crude product was further purlfled by columm

chromatography on silica gel (100% ethyl acetate) to give
66 mg (10%} of the title compound as a solid; mp 166-167
°c; 1H NMR (DMSO-dg) 8 9.3 (m, 1H), 8.65 (m, 2H), 8.32 (m,

20 1), 7.78 (br s, 4H), 4.81 (br s, 2H) ppm; IR: 2206,
1512, 1465, 1432, 1357, 1179, 740 cm~l.

In a similar manner, by replacing 2-

mercaptobenzimid-azole with  2-mercaptoimidazole, the
25 following compound was made:

[(2-imidazolyl)}thio] (2-pyridyl)acetonitrile:

mp 203-204°C (dec); H NMR (CDClz)} & 8.51 (d, 1H), 7.65

(t, 1H), 7.36 (&, 2H), 7.12 (4, 1B), 7.03 (dd, 1iH), 6.33

(br s, 2H) ppm, 13C NMR (CDCl3) & 154.08, 148.23, 145.76,
30 136.8B4, 134.95, 134.43, 119.15, 118.40, 109.32, 96.15

ppn; IR (KBr) 3344, 3225, 2202, 1643, 1493, 1485, 1427

cm‘l.-

Example 3
35 Synthesis of [ {(5-methoxy-2-benzimidazolyl) thio] (4-
methoxy-3,5-dimethyl-2-pyridyl)acetonitrile
To a solution of 2-mercapto-5-methoxybenzimidazole
(15.1g, 0.14 wmole) dissolved in 40 ml of 8.4% sodium



Syrups and elixirs may be fornulated with sweetening 35 agents, for exanple

gl ycerol, propylene glycol, sorbitol or sucrose. Such formul ations
may also contain a derul cent, a preservative and fla '

colouring  “HPeHI? The pharnaceutical conpositi ons\{'% gg%@%j

WO 97/ 31923 PCT/ CA97/ 00125

- 34 formul ated according to the known~aff usi ng those sui tabl e

di spersing .or wethydupxigent swashdaddeg@eriditngml ofggueethkangdi.chfadlewedepy
ment i Ioned aboveblbrom;e(z;s&nethbﬁy-s,siﬁm&@hLa-W@aﬂoﬁayrﬂémbg a
sterile injectable 5 _solutian.or_suspensipn i ngn-t oxi.c. p al | y-
accept abl e dil uent’ op’ggl Ven e,) f%? elgoé)r?pl gegé%aatsugl%utj o)r§Ilhe %IE%B&P% E)Jl?’t)éane
diol. Anong the keatast abd erebhux| Eorardd b underventritnagenndturerRgiieoyed

are water, Ringerrife reswRliHg PieciPidabsOAR GrewRiHet MbyC HiQftre@ iof0laa on.
In 10 addition, fixed oils are_conyentio aldy eq:gl O)éed.gs a . S0l vent or
O W, & .d e e a 4=

suspendi ng nedi urﬁh‘?:o'?e?ﬁﬁ‘% purap%sgvgli%?/r% an fixed or| or%:ﬁlggderrasoyed

i ncl udi ng synt hetéxtnasited @hith chdpgpferri derd the ghlpraform was tWasheidds

such as oleic 3 agiifeli neltis ewafed handr egaial | 60ep! nadnesiakl asulfbre.

Parenteral admi ni i ati on s ge0er ald % ichAASE 2§e el HHARLLONas

ei ther subcut anedlsty, 1 T aruScul arl yor i nt'ravenously. P

| nj ect abl es  thn regrystgldpaeddiron rdiethwdopFdgri bRafive 34mf 9 ei203dr ofas

i q:Ji d soluti Ogsthégziaé@éﬁgﬁ&ﬁ@rhé Wélil%w'tiﬁhpéii:ﬁtaﬂ%:i mpeebione7W; A

emul si ons. [ are r r, .saline,

dextrose, glycero ,ﬁet%% gélr E‘Epthze% |{ﬁ(é1§8|'ne7§§§?t(,%gh\f\q,h$' 7‘§hegimr'ec},m ‘t he

pharmaceutical  &otpobnti dHs, 6030 Ybr s, #Rini Bt ebB maFHhl s -@Bnt@n

m nor anounts of Iwn- taxsioc (85 3WX) |12 axgy (ybsuangemsuch as wetting or

enul sifying .5 agents, pH buffering agents and the like, such as for

exanpl e, sodium acetate, sorbitan nonol aur at e, tri et hanol am ne

oleate, etc. 30 The anpunt of act¥%a™Rl®yfedi ent that may be combi ned
Synthesis of 3-[oxo(2-pyridyl)methyl]imidazoll, 2-d} -

1,2,4-thiadiazole
To a solution of [(2-imidazolyl)thio] (2-pyridyl)
20 acetonitrile (30 mg, 0.14 mmole) in 5 ml of chloroform,
was added portionwise 0.12 g of 60% m-chloroperbenzoic
acid (9.42 wmol). The mixture was stirred at room
temperature for 10 h. The resulting mixture was washed
with water and saturated sodium bicarbonate solution.
25 The organic phase was then treated with charcoal, and
filtered to give the crude product. Chromatography on
silica gel (100% ethyl acetate} affords 22 mg (84 %) of
the title compound as a yellowish solid: mp 147-148°C; in
NMR (CDClj3) 6 8.87 (4, 1H), 8.30 {(m, 2H), 7.95 (m, 1H),
3 7.57 (m, 1H), 7.52 (m, 1H) ppm; IR (KBr): 1700, 1660
cm™1l; M8 m/z 230 (M*); HRMS calcd for CygHgN4OS 230.0262,
found: 230.0267.

Example 5
35 Synthesis of 7-methoxy-3-[{4-methoxy-3,5-dimethyl-~2-
pyridyl)oxomethyl] -1,2,4-thiadiazolo[4,5-albenzimidazole
and 6-methoxy-3- [ ({4-methoxy-3,5-dimethyl-2-pyridyl)
oxomethyl] -1,2,4-thiadiazolo[4,5-albenzimidazole



with the carrier materials to produce a single dosage formw Il vary

dependi ng upon the host treated and the particul ar node of

adm ni stration of humans nmay contain fromO0.5 ng to 5 gmof active
dgent conpoulBEEM h an 35 appropriate and convent anount? fc“é‘ﬂi’q’?ﬁar

mat eri al which may vary from about 5 to_about 95% of the total
conposition. Dosage unit for ms will generaf®y contain WO 97/ 31923
PCT/ CA97/ 00125 To solution - ab betmﬁob@lreabout
1 ng to about S%rfﬂnﬁfdaﬁelgﬁiﬂfo] (4-rleRPERYL £18 -aimet 't wll be
under st ood, however eci ose_leve or an articul ar

patient will defdFday, 6ﬁc§ton1t1;,:aqu etly -3t Eact b7 s "MREeddi Hy f*ﬂ dki ety of
the specific cldempdiond, engdoy edideidhedagpwisodysoei ghthlgesnsmien2zedkt h,

sex, diet, tigwe of; A4 ghs ra&bogmoﬂéw@afs@émat L QN1 851 of té}ﬁ@%&%'ty
e n

of the part I cul ar | sea oin

invention is furtthdld& duriag SnEle’!"PP‘ti.ns‘[’ﬂE at - thf‘hr tie ddiddPrgwas
speci fi c exanpl esver, 15th&PECeRtCion DERCRE #Fé ONwaSF TetHrddaST AREFEBBRD

EMBODI MENTS ,
brono(2- pyri dyl )tagpétegr?lt%rrrlel yor 1 A TThe Eféféuﬂtitﬁnﬁ mixRPAA T Qe

(2-pyridyl ) acet OfAHY éf’lt(‘lfaéeﬁ ang gried npYey W% sy Eakephon The
tetrachl ori d®, vasvagdedwas efaporgtedf td\- bgirsude nictudle ERodiictnol e)

at room tempgiAlatbEraphiCol] éiy{@avgélreéémedaééﬁaée :2 Hixane 1HS 1)

resulting precipitate was fenoved %l ration and sol vent was
renoved under revdlfg&f pPe828r eFt o (FFTk e 2 "lﬁt&&éyp?o@%‘t‘“et\mxé’h%és
recrystallized fdiomtiwlafepyoidyl)opamietthylB-5, 2 gt -t{ldkdi%polols,she title

compound as refdpenzimidazole as a yellowish solid and 0.828 g (10%) of
15 6-methoxy-3-[(4-methoxy-3,5-dimethyl-~2-
pyridyl) oxomethyl] -1,2,4-thiadiazolo(4, 5-albenzimidazole
as a solid.

7-methoxy-3- [ {(4-methoxy-3,5~-dimethyl-2-

20 pyridyl)oxomethyll-1,2,4-thiadiazolo[4,5-ajbenzimidazole:
mp 170-171°C; 1H NMR (DMSO-dg) 8 8.34 (s, 1H), 7.86 (4,
1H}, 7.29 (4, 1H), 6.93 (dd, 1H)}, 3.84 (s, 6H), 2.42 (s,
3H), 2.31 (s, 3H) ppm; IR (KBr): 1684, 1654 cm™l; Ms
m/z 369 (M*+1).

6-methoxy-3-[(4-methoxy-3,5-dimethyl-2-
pyridyl)oxomethyl] -1, 2,4-thiadiazolo4,5-albenzimidazole:
mp 196-197°C; lH NMR (DMSO-dg) 8 8.34 (s, 1H), 7.67 (4,
1H}, 7.34 (4, 1H), 7.10 (d4d, 1H), 3.84 (s, 3H), 3.74 (s,

30 3H), 2.44 (s, 3H), 2.31 (s, 3H) ppm; IR (KBx): 1684 cm”
1; ™S m/z 369 (M*+ 1).

Example 6
Synthesis of dibromo (2-pyridyl)acetonitrile
35 To a solution of (2-pyridyl)acetonitrile (6.0 g,
50.8 mmol) in 120 wmL carbon tetrachloride was added N-
bromosuccinimide (18.5 g, 104 mmol) at room temperature.
The resulting mixture was heated to reflux for 2 h.



crystals: np 62-64[err]C, [err]H NVR (DVBO-d[err]) [err] 8.67 (d, 1H),

7.97 (t, 1H), 7.70 (d, 1H), 7.51 (td, 1H), 5.60(s, 1H) ppm IR
(KBr): 3064 1712, 1587, 1470, 1439, 30 105 err];
VB iz 196, 1% %gr]) 117 (Merr] - Br): HRVB cal g‘%!“?‘g?gb’wzg
Cerr]Herr]Br N[err] 195. 9630, found 195. 9645. Proceeding in a
simlar manner, the foll ow ng conpound Wds nade: 35

br ono( 4- met hoxy- 3Astefr neediing- jihd precipétanet wepefilteredy SBaG7¢arbdiC,
[err]H NVR ( CDCI [ ebtlachBsFildaed. wds ( %Nakg}:atéd 6t Sgivd) 13.5 g 3.(84%(S.08H),
2.37 (s, 3H), éﬁ).gcédm ?{D %%l}aceé\lonwﬁﬁ CDClB&al']? [ r]o 480%.4 150 19,

149. 56, 128. 28 1
PCT/ CA97/ 00125  59-61°C; NMR  {CDClj3) 8.62 36: 1H)0.7:38, &z 9131).

%8-1511 11. 05 ppm vil Bg(@t) 1H$341(5 3398&11:) 11%122 m;1588c MUR2, (éﬁ@ﬁﬂ W7,
rrl: r
cnierr] gt[L 5229 436, .38 Mﬁ[? od 5y NEL%F) %g’th ]])s(flpyr? )

Exanple 2 esrs’ n2| m‘daz

acetonitrile ppm; HRM§ qalcd éprzcvﬂéﬂzﬁﬁmb@ﬁél Wﬁhzoﬁ@r(cb 203987300
mol e), brono(2-pyridyl)acetonitrile (0.59 g, 3.0 mmole) 10 and potassium
carbonate (0.37 g 3.0 nmmole) in 50 M o dr7y N, N- di met hyl f or mam de was
heated at 60[err]C for 6 h. The sol v S ‘evapor at ed. The residue
was di ssol ved®¥n Synthesis acetat ®f washed @rbutvibition2 . dré¢bipdhazelef4tied
sodi um chl ori de saibéhfinidazble-oN@AN+iénd ayer was dried 15 over magnesium

sul fate and evapor at edrﬁ%r \;‘t«gugeso#d merflggoﬁérﬁjgﬁ%&dﬁm \t\gg § ;qu)er

purified by colum %e on Si b et hyl~ate
gi ve 66 mg (10942%f ‘i“Pﬂse)t &0 b@éﬁﬁo&ﬁﬁcﬁ@@esdl‘lﬂd?* mb, 186331 g70le) in

Egrr£C [err]H NKR S@NBﬁRdberkbﬁnéﬁﬁdﬂtég1$ﬂéﬁk Lu%&pﬁeQSwigg QF&onﬁ%ﬁééﬁrn
{55 Cad g A (B0-Fuo P BMadRoin R0 cor bl

1465, 14é2 1

to

ter the reaction mixture was <coocled to room
temperature, the solid was filtered, washed with hexane,
and dried under wvacuum to give 43.48 g (89 %) of 1-
(butylcarbamoyl) -1, 3-dihydrobenz-imidazole-2-thione as

20 white crystals: mp 179-180°C.

To a solution of 1-{butylcarbamoyl)-1,3-dihydro-
benzimidazole-2-thione (39.89 g, 0.16 mole) in 250 mL of
chloroform, was added 25.57 g (0.16 mole) of bromine, in

25 110 mwmlL of chloroform, at o0°C. After the addition was
complete, triethylamine {44.6 mL, 0.32 mole), in 80 mL of
chloroform, was added dropwise to the reaction wixture.
The wixture was stirred at 0 °C for an additional 4 h,
and then stirred at room temperature for 14 h. The

30 resulting mixture was washed with water and then with a
10% sodium sulfate solution. The organic layer was dried
over magnesium sulfate and evaporated to give the crude
product. Recrystallization £from methanol gave 27.10 g
(69%) of 2-butyl-l,2,4-thiadiazolo[4,5-aljbenzimidazole-

335 3(2H)-one asg colourless crystals: mp 153-154°C (lit.:
156-157°C, Martin et al. Tetrahedron 1983, 39, 2311).



I-n a simlar manner , by repl aci ng 2-

nmer capt obenzi m d- azol e wth 2- mer capt oi m dazol e, the 25 follow ng
conmpound was [ (2-imdazol yl)thio](2- pyrldyl)acetonltr|le np
203-204[ err | ¥ 5?&’8’85‘3 [err]H NMR (CDCl[err]) .51 (d, 1HCT/casgsons (¢
1H), 7.36 (d, 2H), 7.12 (d, 1H, 7.03 (dd, lH) 6 33 (br s, 2H) ppm
[err]C NMR (CDCl[err]) [err] 154.08, 148.23%%145 76, 30 136.B4, 134.95,
134.43, 119.15, 118mM@, sih@daB2man®s:,13y repapn:pnan(K:Bryl iRRAHNnaBa?s,
2202, 1643, 1493,; i 8phelAalkyl 153&%&1{4&35, the following compounds a
Exanpl e 3 35 Synthesi s of et Hoxy- 2- benzi m dazolyl ) thi o] (4-
met hoxy- 3, 5- di met -2-pyridyl)acetonitrile To a solution of

2- mer capt o- 5- nethesbydnii, @i dakhl adiazolEll$., bgal Berizimiglazpldi-3$2Hveshe n 40 ni
of 8.4% sodi Um >_;jsopro¥fn197/ 3102%%hiadiazolol4, 5- -albenzimidazole-3 (2H) -

PCT/ CA97/ 00125 37 hydr oxi de, was
added 170 nl of 9% hanol, fol |l owed by

br ono( 4- met hoxy-B-netdiyiethgl 4 2tipiadidadoiaddt bnal benziitatole-3 §2H) Gorlel nol e)

at roomterrperati-trp%enyﬂaezrmxmaedlmlou beaie&xmlraefzbmé ﬁ%HMiTémder a

ni trogen at nosphere The resul tin vvas re ved tration
and the net HERARENES e%a‘ﬁ)o?lé’t%%‘ %"H?ﬁ g -one
extracted witoh chloroform and the chl orof orm was vvashed 3tines with
wat er and dried over magne3| um sulfate amp1af ger evaporatlon of the

lvent, th t T8l i zed f t
Sve 25 6 g (Goaseals’t | 0ot D co%pﬁ#ar S G PYE AR B L B
193-197[err] G [tﬂrﬂa]diazolonféen@[mm}n)ldpeply 8.25 (s, 1H), 7.65 (dd 1H),

130 (m W 090 (i 030 (br-murybh, 2aS8hisaidibio k. Bay (5
) S e
4 Synt hel¥ @?ﬁzm‘g'%[a%?%?Z%wpdme) & H’yﬂ B &'az"gﬁ) aél% dlbromo(gx mp

1, 2, 4- t hi adi asolpyridyl) acetFoitrils ut{fteh ofg.[ (276 tapd) ylin hE@] wL of

(2-pyridyl) 20 @caiiR¥cmethiné3Wall nhdatbd ew®! £ofivk S£6: @k afl or afreem

cooling to room temperature, the precipitate was

filtered, washed with dichloromethane and dried to give

20 2.76 g (80%) of the title compound as a light-brown

solid: mp 195°C (dec); 1H NMR (CDCl3) & 8.25 (m, 2H),

7.96 (dt, 1H), 7.76 (d, 1H), 7.32 (m, 2H), 6.95 (t, 1H),

6.92 (s, 1H) ppm; 13C NMR (CDCly) & 166.08, 157.95,

150.34, 148.28, 147.71, 138.31, 128.76, 124.79, 124.58,

25 122.94, 121.68, 119.4%, 113.97, 54.37 ppm; HRMS calcd for
Cq4HgBryN,S: 421.8836, found: 421.8850.

Example 9

Synthesis of 3-(oxophenylmethyl)-1l,2,4-thiadiazoclo[4,5-a])

30 benzimidazole
A mixture of 2-butyl-1,2,4-thiadiazolo{4,5-al
benzimidazole-3 (2H)-one (6.0 g, 24.3 mmole} and benzoyl
cyanide (6.36 g, 48.5 mmole) in 80 mL of dichloromethane
was stirred at room temperature for 24 h. The
35 precipitate was filtered and washed with dichloromethane.
The crude product was recrystallized from acetone to give
6.48 g {96%) of 3- (oxophenylmethyl}-1,2,4-
thiadiazolo([4,5-a] benzimidazole as yellow crystals: mp



was added portionwi se 0.12 g of 60% m chl or oper benzoi c acid (0.42

nmol ) . The m xture was stirred at room tenperature for 10 h. The
resulting m xture was washed with water and saturated ?e.fl 4600125

bi carbonat e Y¥Q¥M?Bn. 25 The organic phase was then trea ecfbvm 4 .
charcoal, and filtered to give the cru pr oduct . Chr omat ogr aphy on

silica gel (100% ethyl acetate) affords 22 (84‘? of the title
conpound as a yelloowlgh°Gol4H :NMRp (CBT13u8P er r§ 35 [l BH) » 7-RRR(EcDE | err])
[err] 8.87 (d, 1H) 738.30 (18 2M.597-&5 (amy,1H.5a30(t,7. BN (.44 (¢, 7162 (m

1 m IR (KBr): 700 16 " \B 30 .
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pyri dyl ) oxoneshylhbo1p3, 414bi 26 azob 04, Pp] bewzixeilazol e1671 amdl; HRMS

6-rYEthOXy-3-[(4-rYE hX '3 5'd t |_' - y i |) - 0475. Anl.
oxonet hyl -1, 2, 4- ng?éé’f’o|Cé[5%‘g§3§¥be%£’|8m5%§éz/b| gfound: 273, 0477 519552

PCT/ CA97/ 00125 Calcd for CqzHgN30S: C, 64.50; H, 33.25; N, 15.f4. Foupd:

sol uti on Ofc, 63.9B(5uITEI NAGY - 14.53. _ o
benzi m dazol yl ) t hi o) (4- net hoxy- 3, 5- di net hyl - 2- pyridyl)acetonitrile
(5.31 g, 15 nmmmole) in 400 m of chl oroform was added dropw se 60%

m chl or oper belfzoi ¢ 5 avi & (8iwPlay, BEBRMDI by direPIRTEAT | RERBOYH| cypnide

chl orof orm Aty 115 Gy uvbROt AL RET itd@ §b1loWind\ddipound wdsi hade: was
over, the reaction mxture was stirred at room tenperature for

1 h. The resulting mxture was then ~ washed with water and dried over
magnesi um sul f at &- (Ihexoethyb) vierdt, 4 -hadadiaaphe M & albsnzipidazed: cPRde
pr oldgct. Chr orgt-agnaphylenner| ijcocugl Seshyd adet aBe; Meganddl: 1H),

yi el ds 0. 828 (209 f 7.meth = 370 (4-pet hoxy- 3.5- . 13

di et hyl - 2- pyti dg/-{))%)xgr?ét %ﬂf]?%a 4§t{h?lz§geﬁarz}dféé[ 3?5-3}1) ! %]cbeN#;i n%cc?z%gl)e as
a yel | owi sh sol i F&h@20. 35 1090 -60 - 15476 78et HPRy 63+ 125.82, 122.26,

(4- met hoxy- 3, 5-dixmet.layl,- 2rt15.94, 26.74 ppm; IR (KBr) 1703 com~l. HRMS

pyridyl) oxomet hyl )11 L2, fst hiadiae A 4257 B PRNZ1 phekgol £17. 0386, @ 90lai1d.
calcd for CyoH;N30S8: C, 55.29; H, 3.25; N, 19.34. Found:
20 €, 55.31; H, 3.29; N, 19.46.

In a similar manner, by replacing benzoyl cyanide
with other cyanides, the following compounds are made:
3- (1-oxopropyl) -1,2,4-thiadiazolo[4,5-albenzimidazole
25 3-{1l-oxobutyl)-1,2,4-thiadiazolo[4,5-a)benzimidazole
3- (1-oxo-2-phenylethyl) -1,2,4-thiadiazolo[4,5-al

benzimidazole
3- {cyclopentyloxomethyl) -1,2,4-thiadiazolo(4,5~-al
benzimidazole
30 3-(l-oxo-2-phthalimidoethyl)-1,2,4-thiadiazolo(4,5-al
benzimidazole
Example 10
Synthesis of 3-methyl-1,2,4-thiadiazolo[4,5-

35 albenzimidazole
2-Butyl-1,2,4-thiadiazolo{4,5-albenzimidazole-3 (2H) -
one (1.00 g, 4.04 mmol) was refluxed in 100 mL
acetonitrile for 18 h. The solvent was then evaporated



7- met hoxy- 3-[ (4- net hoxy- 3, 5-di net hyl -2- 20

pyri dyl ) oxonmet hyI] 1, 2, 4-t hi adi azol o[ 4, 5-a] benzi mdazol e np 170- 171C;
[err]H NWR ( [err] 8.34 (s, 1H), 7.86 (d, 29,Sd
6.93 (dd, Ag\’@% (s, 6H), 2.42 (s, 3H), 2 31 (s 3@%%?7 (KBr)
1684, 1654 cnerr]; IVB mz 369 (I\/[err]+42). 6- met hoxy- 3-

[ (4- met hoxy- 3, 5-di net hyl -
pyri dyl ) oxonet hphfi- the, seshidudi was| vfdrsttd Bdzednifaamomethanol npo 196ve97C;
Eg(rjr] Tl—r)NNRS(SDNS@ 461 %34) (éf éﬂ‘& ik 187 cfo@ligound 11972-3135596; 1%') nmE - 10
, , 3. . S ppm
IR (KBr): 1684CPﬁi 51 r@é R 36?§8(|v[e*r4r71 éf ; £ (ea, Sl
Exanpl e 6 SgneResiss o3H)Mi pponDIR- (¥BrHyl ) at®dsni 1431.e BS53, 1430.a
sol ution s (33p4!i dogacesei tohbecnt8.0 M m/z 9098 ¥9l) 148 1R+l
car bon tetrachl ori de was added N br onosucci ni m de (18. 5 g, 104 mmol)
at roomterrperatcE}B St The resulting m xture was heated to reflux for 2
h. WD 97/ 31923 PCT/ CA97/ 00125

- 39 After coolipg, at eemmefira&ﬁﬁé@ {‘éﬂ)iaﬂi’l . acBen§BEDP8 with
tetrachl ori de was, evapo i{y d tq

di br omo( 2- pyri dPEP&Eet AMFYi | B4 ieﬁar kiﬁgow% ?Olf’?"ﬁng mp COTPORRIY 1| BFF) ¢
[err]H NMR (1o:Dcpemep]a)ree 8.62 (d, 1H), 7.93 (d, 1H, 5 7.86 (dt, 1H,
7.35 (dt, 1H ppm 13C NVMR (CDJerr]) [err] 155. 23, 148.94, 138. 24,

125. 38, 120.55, _115 cd.far

Clerr]H err] N ePr Fgﬂ’ir?‘]g gﬁ’?f&f&n}l&ﬁ‘?@ %%damle

Exanpl e 7 10 Sypntisepicepyl-1,2, hfthladlaZOQOb%rt%ﬂa]}?ezmm%%w%zol o[ 4, 5-

a] benzi nm dazol ex3((3khe0n lpr yl) -1, Bh@-BhXhdi£zd00 {3, BERTBHL OLRE AB1AZ0| €
(29.30 g, 0. 195 nol e? buty i socyanate (48. 3 m., 0.33 nole) in

a 500 m of ?ound bottomflask equi pped with a condenser 15 was heated to
130-140 [err]Cin an oil bath for 45 mn.

Example 11
Synthesis of 3-[4- (methoxycarbonyl)phenyll -1,2,4-
thiadiazolo[4,5-albenzimidazole
20 A mixture of 2-butyl-1,2,4-thiadiazolo[4,5-a]

benzimidazole-3 (2H) -one (0.3 g, 1.2 mmole} and methyl 4-
cyanobenzoate {(0.41 g, 2.5 mmole} in 7 mL of dichloro-
methane was heated to reflux for 20 h. The precipitate
was filtered and washed with dichloromethane to give 0.16

25 g (48%] of 3- [4- (methoxycarbonyl)phenyl] -1,2,4-
thiadiazolo [4,5-albenzimidazole as a white solid: wp
204-206°C; 1y NMR {CDCl3) 3 8.33 (4, 2H), 7.98 (4, 2H),
7.83 (d, 1H), 7.49 (m, 2H), 7.20 (t, 1H), 4.02 (s, 3H)
ppm; 13C NMR (CDCl3) & 165.96, 165.30, 151.08, 149.10,

30 133.16, 132.55, 130.24(2C), 128.69(3C), 125.34, 121.58,
119.96, 112.01, 52.56 ppm; IR (KBr): 1729, 1508, 1448,
1275, 733 cm~l; HRMS caled for CpgH11N30,8, 309.0572
found 3092.05719.



After the reaction mxture was cooled to room t enper at ur e,

the solid was fi | tered, washed w th hexane, and dried under vacuumto
give 43.48 ¢ of 1-

¢ but yl car bano ? "1/1()9? di hydr obenz-i m dazol e- 2-t hi one as SGYGARTRES
crystals: np 179 180[err] C To a sol ution of

1- (butyl carbanoyl) -1, 3-di hydr o- benzi ni dizol e- 2-t hi one (39.89 g, 0.16
nole) in 250 nmL of chl oroform was added 25.57 g (0.16 nole) of

bromne, in 25 110 nL of chloroform afy & 11G After the addition was

conplete, triethyla 4 hl Qr of

was added dropvms4 rpg ﬁ'g reacﬁénmﬁ\é’é{’gg{é lsurlfﬁeyg}_x?tjre thci %firrga at
O [err]C for an addiS-rdbepzimidazole and then stirred at room terrperature
for 14 h. Thes30 resul tingixtbure gy@s yashisd -w, bhw&hﬂ&dﬁ%lmﬁms\ﬂfé?h a
10% sodi um sul f ate sal ytiion rgani c | ayer was d gne5| um
sul fate and evap&eeﬁz ok T ?ﬁ{g %’ﬂ?de (1%'8pr%duc¥6 £ %01)?& |zaP| on
from net hanol gawlzenesudfonyl (@Goidsf (14.7 g, 81.0 mmole) in 120 mL of
2-butyl -1, 2, 4 thiﬁ@h%%aééhén@]mzsiﬁﬁ@aohe réém Séidri@e FSrCcQbOHI | ess
crystal s: %%54%% otk s gipedion sane CWhbfea MBikL" flenibro-

Tet r ahedr on 1983
PCT/ CA97/ 0012 methane to yield 12 2 g (91%) 40f 3-(4-meyhylpbhenmitar

manner, by repl aGFoaydyty| 2| saniamEa®olo [4 )% 141 viidamidbkyle i SQEyamAtES,
the foll ow ng co lén(}S

1= 1
2-ethyl -1, 2, 4- th azol g[‘% 223 ]%@gzﬁ"m daz MR SfRG Vo2 £-53 (4. 1),
2-isopropyl -1, 2, ZB-tOI‘H a@irazilﬂ)o[éﬁ B2a| son A, ddz-56e 7344 H)m, 4H)pnd.53 (s,

g rrﬁt hy: i g 4- th_;ygdl m: o(13&- aimzenawtd ¥0:&? 3d63Hy20ne1so.38, 147.97,

-phenyl -1, 2, 4- i.gZ0 , zo ne

2- benzyl-l,Z,%-tﬁ@glngol ,‘% ﬁ ongzZollgg?,%%::%CP 1f8 -49, 126.14,
Exanpl e 8 Sy rk33e 63 119&0: 114 FET.di Bt o¥D( PPByr |TdS/I JRRhy| ] - 15824-
t hi adi azol o [ 4, 5-@2senzigquadazdsy, 1151, 1081, M€ uee 1; OARMS calcd for
2-butyl - 1, 2, 4-t hiadiazgl 8l d, 5 8ho 15206071 ELUAR! §25(8400.0eak%1 O Icaled

nmol ) and d| br omo(*
or C15H;1N30985: C, 54.70; H, 3.37; N, 12.76. Found: C,

20 54.2%9; H, 3.14; N, 14.59,

Example 13
Synthesis of 3-(methoxycarbonyl)-1,2,4-thiadiazolo{4,5-2]
benzimidazole
25 A mixture of 2-butyl-1,2,4-thiadiazolo[4,5-a)

benzimidazole-3{(2H)-one (4.0 g, 16.2 mmole) and methyl
cyanoformate (2.75 g, 32.4 wmole) in 30 wL of dichloro-
methane was stirred at room temperature for 21 h. The
precipitate was filtered and washed with dichloromethane

30 to give 3.36 g (84%) of 3-(methoxycarbonyl)-1,2,4-
thiadiazolo {4,5-ajbenzimidazole as a colourless solid:
wp 208-209°C; 1H NMR (CDCl;) & B.61 (d, 1H), 7.82 (d, 1H),
7.51 (t, 1H), 7.31 (t, 1H), 4.17 (s, 3H) ppm; 13C NMR
{CDC13} 8 164.02, 156.51, 150.67, 140.89, 129.34, 125.93,

35 122.41, 119.48, 115.41, 54.04 ppm; IR (KBr): 1733 cm~1;
HRMS calcd for CggH7N30,S 233.0259, found 233.0262.
Anal. Calcd. for CyyH7N30,S8: C, 51.50; H, 3.02; N, 18.02.
Found: C, 51.41; H, 2.89; N, 18.16.



pyridyl)acetonitrile (4.91 g, 17.8 mmol) in 50 nL of di chl or onet hane

was heated to reflux for 16 h. After cooling to room tenperature,
the precipitate filtered, washed wi th dichl oronet hane and dried
to give 20 Qvoi%mé”(’BO% of the title conpound as a | i ght - BFHGHS70012550) j (:

np 195[err]C (dec); [err]H NVMR (CDCJerr]) [err] 8.25 (m 2H), 7.96
(dt, 1H), 7.76 (d, 1H), 7.32 (m 2H), 6. 9‘5%J 1H), 6.92 (s, 1H) ppm
13C NVR (CDC13) [err] 166.08, 157.95, 150. 34, 148.28, 147.71,

138. 31, 128.76, 124.49, 124. 38ni23,12 An A21. 3. 37
ppm HRMVS cal cd_for " rUiHier]r: er?gns éjf%]fﬂ%é%# %Zetgﬂr‘ll
421. 8850. cyShotornate othe & forgates, SyE’f"ﬁes#%lJcﬁwmg

3- (oxophenyl net dytpoundy 4rehmadeazol o [ 4, 5-a] 30 benzi m dazol e A

mxture ofs  2- batipndy aﬂea%bén&*ﬂb aﬂ'ﬁ@k@hﬁéaéhou é’fé%zﬂe%z%r%& gopé 2H) - one

(95,5, 24, T8l AR EEAAE) a0 LSl e el "

iPotimsfasohe b
The 35 precipitat élmdpweaedow viashad thibfialzeld by, Grefl baneimid- The

crude product \A@;o-_r@crystal lized fromacetone to give 6.48 g

(969 of 0X enlrrethl) 1,2, 4- hi adj a oIo[45a]

benzi mi dazol e a% E/éﬁ’?‘ﬁ% %Far’e nydy -1,2,4- th%ﬁg 5-a}benzimid-

PCT/ CA97/ 00825 azole 190- 191 err] G
[err]H NMR (CDG ef ¢ hky1 ﬁéazﬁﬂia 1Z§2t1(£1ad%1 57 ;
7.59 (t, 2H), 7.50 | l[d?e YO@% nfi']*)— ppm elrr ° C%C[err])
[err] 180.86, 12%P%! dﬁghgz 146. 70 134. 79, 134 34 131 22 (20,
129.46 (2C), 128.74, 125.82, 5 122.27, 119.49, 115.23 ppm IR (KBr):
1671 cmerr]; HRVS cal cd for Cl er Eampie] M err] GS: 279. 0466, f ound:
279. 0475. .Cal cd for ] S 4.50; 3..25; N,
15. 04. Foun%fA aJ"Y“EP °8if o3, 9 3%’0 NPLE%‘%Q[‘LJrg“thg“dﬁﬁ%%ﬁrﬁ'lﬂr
manner, by repIhﬁﬂWﬂﬂ!@@yl cyani de with pyruvonitrile, the follow ng

conpound was nade: a mixture of 2-butyl-1,2,4-thiadiazolo[4,5-a)

benzimidazole-3(2H)-one (15.0 g, 60.7 mmole) and 2-

cyanopyridine (13.3 g, 0.13 mole} in 150 wmL  of

20 dichloromethane was stirred at room temperature for 72 h.

The precipitate was filtered and washed with

dichloromethane to give 10.4 g (68%) of 3-(2-pyridyl)-

1,2,4-thiadiazolo[4,5-albenzimidazole as a white solid:

mp 173-174°C; 1@ NMR (cDCl;) 8 8.90 (d, 1H), 8.70 (d, 1H),

25 8.30 (d, 1H}, 7.99 (t, 1H}, 7.80 (&, 1H), 7.57 (t, 1H)},

7.47 (t, 1H), 7.37 {t, 1H) ppm; 13C NMR (CDCl;) & 166.10,

151.09, 150.11, 148.74, 147.73, 137.38, 130.50, 125.85,

125.24, 124.52, 121.41, 119.11, 116.33 ppm; IR (KBr):

3419, 3054, 1611, 1587, 1501, 1463, 1446, 727 cm~1. HRMS

30 calecd for Cy3HgNyS 252.0470, found 252.0882. Anal. Calcd

for Cq3HgN4S: C, 61.89; H, 3.20; N, 22.21. Found: C,
61.48; H, 3.30; N, 22.24.

Example 15
35 Synthesis of 3-amino-1,2,4-thiadiazolo{4,5-
albenzimidazole



3- (1-oxoethyl)-1, 2, 4-t hi adi azol o[ 4, 5- a] benzi m dazol e:
180-181[err]C [err]H NI\/R(CDC[err]) [err] 8.70 (d, 1H), 7.80 (d, 1H), 15

7.50 (t, 2.83 (s, 3H): 13C NVR (CDC[err]
164. 15, 150 63‘7"%’7‘;’%8 129. 63, 125.82, 122.26. 119. 27, }"i"i’g‘*b’}f'%fes 74

ppm | R (KBr) 1703 cnferr]. HRMS cal cd or
clerr]H err]Nerr] 0S: 217. 0310, found 217. 0318.% Calcd for CJerr]0S: C,
55.29; H, 3.25; N, 19.32. Found: ce@le€ O5S5sc@utilgn 3. 20f N, 2tdutgl-1,2,4-

In a simlar nmannehialYaz8Pb beCd1G] BRRZONE asYSTE O 2 -okkt h(Dtdter gy agi ggs,
the follow ng co

3-(1- oxopropyl) - n%%%gg?h?%dlzg?gﬁ? ’Zfrhlogqﬂ‘gﬁ?aﬂ?daz%ﬁna%e (0.728 g, 16.2
3-(1lobutyl)- 1, 2, ATeRiLadi Mas opdd a_)lblenQWn dwxrsien and the mixture was
3- (1- oxo- 2- phenyl etthykeal, gdrd-4di adi azokebft, Tedperaturdenzimdlazebgiting
(1 oxo- ‘SPSE%L?T%‘SQ&*F# R o) Siriea ) BT LRI o,
Exanpl e 10 S ﬁe@nlently waskgd with dichigrpmethane 4 tohigidiea ol 03] 49 5-
35 a]benzim dazol(es%) of 3-amino-1,2,4- th1ad1azolo[4 S-albenzimidazole as

2- Butyl-1,2,4-th| 4, Pz m 00 04
nol ) was refl uxe %%)%Ls %rﬁsggacet St %’f ;#%r_co ‘18 % NN@ (%Q/(gf? V\%s

t hen evapor at €8 23 (dno18Yy, 37928 (4, 11*1): 7.43 (t, 7.54 (s, 2H),
PCT/ CA97/ 00125  7.32 (t, m) ppm; IR (KBr}6 3(432)2 31351@ tms:ir L£sighre, was
recrystallized fr I V. 71 .9 %ﬁ% (E‘)etl

compound: np 192- ?gg?g %ﬁ#{ 1207 CE% “Jn] d(a 215, £o égnﬂ‘hs
1H), 7.34 (td, 1HR20- 031 1 9Pound l%q-f)o%ﬁ%n Rla KBrsfalcd 56 4CeHAMS : 453,
1430, 5 1304, 1B0851; 756 3.7dp R 251485 nFuddd o Mi9.26;148 1 Ms; N,
CHerr]CN. 15  29.38.

Example 16
Synthesis of 3-bromo-1,2,4-thiadiazolo([4,5-
albenzimidazole
20 A mixture of 2-butyl-1,2,4-thiadiazolo[4,5-al

benzimidazole-3 (2H) -one (5.0 g, 20.2 mmole) and cyanogen
bromide (4.28 g, 40.4 mmole)} in 100 wmL of dichloromethane
was stirred at room temperature for 26 h. The
precipitate was filtered and washed with dichloromethane
25 to yield 4.18 g (81%) of 3-bromo-1,2,4-thiadiazolo[4,5-
albenzimidazole as a white powder: mp 189%-190°C; 1H NMR
(CDC13) & B8.23 (d, 1H), 7.82 (4, 1H), 7.52 (t, 1H), 7.42
(d, 1H) ppm; 13c NMR (1:1 CDCl,3:DMSO-dg): & 162.78,
149.67, 129.22, 125.53, 122.25, 119.48, 117.25, 111.27
30 ppm; IR (KBr): 3025, 2925, 1601, 1493, 1451, 1028, 757,
701 cm™l; HRMS calcd for CgHgN3SBr 252.9309, found
252.9307. Anal. Calcd for CgHyN3SBr: C, 37.81; H,
1.59; N, 16.54. PFound: C, 37.44; H, 1.33; N, 16.57,

35 In a similar manner, by replacing cyanogen bromide
with other cyanogen halides, the following compounds are
made :



In a simlar manner, by replacing acetonitrile with ot her al kyl

nitriles, the follow ng conpounds are 10 prepared:

3-ethyl-1, 2, 4-thiadi azol o[ 4, 5- a] benzi m dazol e

3-i sopropy| WP IIBW23 hi adi azol o[ 4, 5- a] benzi ni dazol e PCT/CA97/00125

3-(2-nethy|propy|) 1, 2, 4- thladlazolo[4 5- a] benzi m dazol e 15 '

Exanple 11 Synt hesi S of 3- [44% (net hoxyear bonyl) phenyl]

-2 1b2 4|— - t hi adimnlm[ﬁtahaheazém Oa20la bédzimidazdie M Xt ?re of
utyl-1 4-t 0 n ne 0.3 g, 1.2

mol e) and et hyléligi&zoozL anogéﬁ%%%%gfo(@ }alggﬁgbg%‘%&% 1;) in 7 nmL of

di chl or o- net hane was heat ed to reflux for 20 h. The precipitate

was filtered and washed with di chl or omxatgne &9 give 0.16 25 g (48%

of 3- [ 4-{ met hoxycar bonyl ) phenyl ) - 1 2 4- t hi adi azol o

[ 4, 5-a] benzi m dazole as a white solid 04- 206[err]C [err]H NMR

(CDC[err]) [errfymthesis of) 3-7[%{2(-eyrép|y1)methy;l]8§ +2-@-thipdigzolp (|
2H), 7.20 (t, 1E.5<4aXsknzimiddkble ppm [err]C NVR (CDC13) [err]

179, 65(30) " 125, 4, T S g Thabdomt A e 3.0~ 1726

1508, 1448 aw@?fénﬁeﬁwenmw in 75
Clerr] H errkiN eﬂ]ﬁﬁdﬂy&ro&&&aﬁ%&s addéd Uit i/ b2 silver nidfate
_97£§1923 {0.890g, 5.24 mmol) Jlg( 75 mL Eagg/ m%géog&%ge?sn.on was

3- (4- net hyl phen§Fsxmed iRy 21 days. Fﬁ@aﬁh%&o‘ﬁﬁlfleq A‘FOSPE] BeWithi aguerus 5
A mxture  oOfodivn itadrbbnaté- thAﬁﬂeﬁZﬂieJ[dHﬁta]on of 1 wlL saturated

benzi m dazol e- 3&3%’%_0 es(:ﬁ.oiutq %hl%%l%emﬁé th.l %]re wag 0|fli§§]_g§ghf o8y !

cyanide (14.7 hane was stirred
at roomten‘b%ra?%}%tqoﬁnéo e celite was washed w:.t et hyl acetate.

After extract:.on with water, the ethyl acetate was dried
and evaporated to give a crude residue which was purified
by flash chromatography using a mixture of chloroform /
methanol 10:0.1 as the eluent. 1.05 g (78%) of the title
20 compound was obtained as a yellow solid: mp 182-186°C
{(dec); 1H NMR (CDCly) & 8.85 (m, 1H), 8.31 (dt, 1H), 8.19
(¢, 1H), 8.01 (td, 1H), 7.83 {4, 1H), 7.63 (ddd, 1H),
7.50 (ddd, 1H), 7.35 (ddd, 1H) ppm; IR ({(film) 1673,
1511, 1444, 1235, 1057, 879, 733 em~l; MS m/z 280 (M+),
25 148 (M+ - (2-pyridyl)C{O)CN).

Example 18
synthesias of 3-{bis{ethoxycarbonyl)methyl}-1,2,4-thia-
diazoloi4,5-albenzimidazole
30 A mixture of 3-bromo-1,2,4-thiadiazolo[4,5-a]
benzimidazole (0.2 g, 0.78 mmole), diethyl malonate (0.15
g, 0.94 mmol} and triethylamine {(0.13 mL, 0.94 mmole) in
8 mL of THF was refluxed under a nitrogen atmosphere for
36 h. The resulting wmixture was extracted with ethyl
35 acetate, washed with water and 10 % agqueous sodium
sulfate. The organic layer was dried over magnesium
sulfate to give the crude product, which was purified by
flash chromatography (35% ethyl acetate : 65% hexane) to



The precipitate was filtered and washed with dichloro- 10 nethane to
yield 12.2 g (919 of 3-(4-nethyl phenyl -

sul fonyl)-1, 2, 4- th| adi azol o[ 4, 5- al benzi m dazole as white T 5
231-234C, [erVPARME (cDJ err]) [err] 8. 53 (d 1H), 8. o"f(wﬁ%, 7.82
(d, 1H), 7.56-7.44 (m 4H), 2.53 (s, gpm 13C NWR (CDC[ err]) [err]
163. 72, 150.38, 147.97, 15 147.54, 132. 48 30.30(20), 129.97(20,
128.49, 126.14, afforiP3006 gllB4%0, oflivheé57¢itI . Qam:pcp;md aR a( I’@rl)low
1592, 1525, 1444, 1337, 1151, 1081, 735 cnferr]; HRMS cal cd for

C[err] H err] N302S2: 329. 0293, found: 329.0300. Anal . Cal cd for

Cerr]Herr]Nerr]OS[err]: C 54.70; H 3.37; N, 12.76. Found: C, 20
54.29; H, 3.14; N‘HINMO(CDClz) & 9.48 (s, 1H), 8.06 (dfEx3Hple7183 (d,

Synthesi's of %(rrﬁwoxvaﬁbml)ma 2pf .38 a0l dbg S1abs (e, bemsl kel e
25 A mxt {‘ ,y% %ﬁazojﬁ#4

benzi ni dazol e- 3( 2 or‘ugzL ) 0 gt 74! 2°‘Fn~ro1 e) cy%*ﬁﬂm
(2.75 g, 32.4 mo3¥).a8R0 fpundf 383 cOiTBY.0- nmet hane was stirred at room
tenperature for 21 h. The precipitate was filtered and washed with

di chl oronethane 30 to give 3.36 ¢ %1*40/%’ o{

3- (et hoxycar bonyl ) -1, 2, 4- t hi adi azdP8™ 21,’5-%] benzi m dazole as a

col ourl ess sol¢ d: Synthegie208- 209fer r | C;, 3FnethoxyivR Z.dDthinrdidzdle 4, 53-ad1
Lot C g -\ tamdasobed) (o' Tk 51 150 b7, 140,89, 129 34 108 93,
err er

35 122.41, 119.48, 11% 41, %4 05°Bp Fﬁ? |R'(“Ré‘;r 19733 cnfé ’%’F S°t, 213@/5
calcd for Cerr] k[:@iaqi\a[mqu[@sszalabmgmmg 2@3562&2, 17. 9Ambletallcld

for (err]Herr] I\E@rlﬁﬂ: QG £rddtFansl , DEoafim HhethdddaeN (018692, 17.FGmke)C,

gé‘l’?éAQ? / 0(2)1225 was aéged in one V%)ozgt{o?’n ggr::’d stﬁﬁred for 4 hI ﬁt rat?om

simlar manner , tempgratynsp| aciThe reachivn wixgpraof W me¥apPrated hde
cyanof ormates, th@rjdd&WuRger va%QLEmOLHKE 8he niAdue was taken-up in

3- (et hoxycar bonylgtﬂYlZ ceég}l dér?dz Ogh%ds vﬁl&ewt@rdazohf‘e organic layer
was dried with sodium sulfate, filtered and evaporated to
20 vyield 3.64 g (94%) of 3-methoxy-1,2,4-thiadiazolo[4,5-
albenzimidazole as colourless crystals: mp 172-175°C; 1y
NMR (CDClj) 5 7.83 (4, 1H), 7.75 {4, 1H), 7.42 (t, 1H},
7.27 (t, 1H), 4.32 (s, 3H) ppm; 13C NMR (CDCl3) & 163.2,
150.3, 148.1, 128.2, 124.9, 121.8, 119.2, 111.7, G&57.5
25 ppm; IR (KBr): 3418, 2942, 1595, 1492, 1404, 1275,
1255, 1206, 1083, 755 cm~l. Anal. Caled for CgHN30S:
C, 52.67; H, 3.44; N, 20.49. Found: C, 52.28; H, 3.36;

N, 20.45. -

30 In a similar manner, by replacing sodium methoxide
with other metal alkyloxides, the following compounds are
made :
3-ethoxy-1,2,4-thiadiazolof4,5-albenzimidazole
3-propoxy-1,2,4-thiadiazoloi4,5-albenzimidazole

35 3-isopropoxy-1,2,4-thiadiazolo[4,5-albenzimidazole
3-butoxy-1,2,4-thiadiazolo[4,5-albenzimidazole
3-tert-butoxy-1,2,4-thiadiazolo[4,5-a)l benzimidazole
3~(cyclopentyloxy)—1,2,g—thiadiazolo[4,S—a]benzimidazole



t hi adi azol o[ 4, 5-a] benzi m dazol e
, 2, 4-t hi adi azol o[ 4, 5- a] benzi m d- azol e

(benzyl ox carbonyl] 1,2, 4-thi adi azol o[ 4, 5-a] benzim d- 10 azole
3- ((cycl open¥%¥ ¥t ar bonyl |- 1, 2, 4- t hi adi azol o[ 4, 5- a] REHAPUHEZ ol e
Exanple 14 15 Synthesis of 3- (2 pyr| %I)-1,2,4-thiadlazolo[4,5 a]
benzi m dazol e A mxture utyl -1, 2, 4-thi adi azol o 4, 5- a]
benzi m dazol e-3(2H)-one (15.0 g, 60 7 mole) and 2- cyanopyri di ne
(13.3 g, 0.13 nmole) in 150 nmL of 1éi§3noronethane was stlrred at
roomtenperature for 72 h ecipitate | tered an
washed with Y’&P@HﬁﬁroﬁgthénédFBegbwiPéﬁ? 668@&?1191%¥a%?tﬁyﬁla}|)
1, 2,4-thiadi azdenzithidbzal®enzi m dazole as a white solid, np
173-174C, [err]H N (CIx%err] ] 8 1H) £8. 70, ( 2 8. 30
(d, 1H, 7.9 g Wo Z % éo&%c{ 118.9: (Age 1H) of 03 15170 iﬁ),g 7 37
(t. 1H) ppm 13&0RA 16&9&1’ $r ‘)a][h%*%z]lmirészci {15, 414519'0@ °f@é I’i’lei48n74
147.73, 137.38, 1030.160, di2bl8bomethank)5. aﬁnetﬂm&ﬁnelzﬂslo%l sdletildn 1i46. 33
ppm IR (KBr): 19 54 134 ,1158%.011 7 cnipgLr] .
HRVS 30 cal cd fwc?rt& er(rs]a!Ql ?] N?er%'?fsq%ze)oi‘%s %égﬁg jd%’%ié% QF
Cal cd for cFsAskisn @1 1*r89"’a|f’r aligyed\ too853r fogo b @t r°°Bl.48;
H 3.30; N, @2. 2Zemperature. It was then diluted Bxitipl @idiElcdomeShiabbesi s

3- (but oxycarbonyl) -1 ,2,4-
3- (i sopropoxycarbonyl)-1,2
3-

of 3-am 2 I a | o be az VO
97/ 31923 WAQhbal: 4kl adix32Q! 0(4rieq w1@h %égggﬂoo%ggfate and
- 45 T@vapogatedc d‘H’rd&T vaguin: £8n glveof 10, tﬂjt 9 ) 2,05- 3-

t hi adi azol o[ 4, 5-@lipethykadinol € 3,2 -thiedéazd¢lo DO 5-g] be8zf8idazokmol eF in
25 nm dichl OVOWPJJI%B%leEL‘aE%%Qﬂe(-O S dh-1a02¢; 1m RMR! e)cpes, pddedyin one
portion and the xture
O040° % (v, 1), 7.27 (¢, 1H), 3.06 (s, 6H) ppm.
Anal. Calcd for CygH gNg4S: C, 55.03; H, 4.62; N, 25.69.

Found: C, 54.53; H, 4.90; N, 25.50.

In a similar manner, by replacing dimethylamine with
20 other amines, the following compounds were made:
3- {ethylamino) -1,2,4-thiadiazolo[4,5-albenzimidazole: wmp
164.5-165°C (dec); IH NMR (CDC13) d 7.78 (m, 2H), 7.65
(4, 1H), 7.43 {(t, 1H), 7.21 (t, 1H) 3.68 (g, 2H), 1.45
(t, 3H) ppm.

3- {1-pyxrrolyl)-1,2,4-thiadiazolo[4,5-albenzimidazole: mp
118-119°C; 1B NMR (CDCli) 7.77 {t, 2H), 7.43 (t, 1H), "
7.28 (t, 1H), 3.71 {m, 4H), 2.07 {(m, 4H) ppm.

30 3-(4-morpholinyl)}-1,2,4-thiadiazolo[4,5-albenzimidazole:
mp 140-142°C; 1 NMR (CDCl;) & 7.78 (4, 1H), 7.60 (4,
1H), 7.45 (t, 1H), 7.32 (t, 1H), 3.99 (m, 4H), 3.48 (m,
4H) ppm.

35 3-(1-piperazinyl)-1,2,4-thiadliazolo[4,5-albenzimidazole:
mp 116-118°C; 1B NMR (CDCl3) & 7.76 (d, 1H) , 7.63 (d,
iH), 7.42 (t, 1H), 7.30 (t, 1H), 3.41 {(m, 4H), 3.15 (&,
4H}, 2.00 (br s, 1H) ppm.



b stirred for 48 h at room tenperature. The resulting precipitate

was filtered, slurried in nmethanol and subsequently washed with

di chl or omet hane to. give 1.01 g (66% of

3- ami no- 1, 2, A¥PR7A¥F4z0l o[ 4, 5- a] benzi m dazol e as col our %%%“r‘”ﬁﬁ al s:

np 255-256C, [err]H NMR (DNBC>d[err]6) [err] 10 8.23 (d, 1H), 7.71 (d,
1H), 7.43 (t, 1H), 7.54 (s, 2H), 7.32 ‘(ﬁ, 1H ppm IR (KBr) 3302,
3151, 1661,. 1577, 1487, 1473 1251, 1207, 810 cnferr]; HRMS cal cd for
Cerr]Herr] N er r3]_$4 metﬁ?ﬂ- rEQ,H %1)19{3 thladéaablo [a&algd for

g[ggr] H[ el:‘LI‘S] y[geg nz:.midazole ‘mp lg_é 1%0(‘: laggé'ﬁ ICDE? Pdﬁ '9 7‘?0i(|gsl s
of 3- BHOAD71 62, A% hilHYi aZod[ 4t6- 1H), &}%%niFn1HEkolé 2@ {m, A
m xture of s 24pytyb- %02d; tdit)adicazal 964, fu@jppm. benzi m dazol e- 3( 2H) - one
(5.0 g, 20.2 mmmol e) and cyanogen bromde (4.28 g, 40.4 mmmole) in 100 nL
of di chl or onet hane was stirred at room tenperature for 26 h.

The . pr eci pi t 3d [Radmethexrearbonylhneheyllanimodi-dnReftonet hane 25 to

yield 4.18 g (81%hiaBidzB1oM®; 5.2 bénkindda231d O[ 4ub- 196-18l7Benzi mi gazpl e as

L e o, it 0yl Ao Se f RLY T g (1
cDq er r] : DVBA0d6 Founfer £} 5861878, 3. 9614!9. 6271 2629. 22, 125.53, 122.25,
119. 48, 117.25, 111.27 30 ppm IR(KM) 3025, 2925, 1601, 1493, 1451,

1028, 757, 701 c err] al rrl.N SBr 252, 09
f ound 252. 9307. n& 91m3%§f%' F CFgrrfggerr Al amlnfiwﬁ

H, 1.59; N, DP&hsz, rreeh%ppleh@? auingg, 1 & cosrsound 14='»n a
simlar manner, kiadeepl aci ng cyanogen brom de mnth other cyanogen

E?:lT } g:li;’?/ t (r)ui ol | 32RO nGPUREMNIS 37§ -eniadPfo10 14 48- -a1 PEh 2l e

3-io0do-1, 2, 4-thiadiazol o[ 4, 5- al benzi m dazol e
3-chloro-1, 2, 4-thi adi azol o[ 4, 5- al benzi m dazol e

Example 21
Synthesis of 3- [ (hydroxyimino) phenylmethyl] -1,2,4-
20 thiadiazolcol4,5-albenzimidazole
To a solution of 0.5 g (1.72 mmol} of 3-(oxophenyl-
methyl) -1,2,4-thiadiazolo(4,5-albenzimidazole in 7 mL of
ethanol was added 0.5 mL (6.46 mmol) of pyridine and 0.5
g (7.20 mmol) of hydroxylamine hydrochloride. The
25 mixture was refluxed for overnight. The precipitate was
collected by filtration, and washed with methanol and
dichloromethane to give the crude product, which was
recrystallized from methancl to yield 0.47 g (83%%) of the
title compound as white crystals. mp 247°-248°C; 1H NMR
30 (DMSO-dg) & 11.89% (s, 1H), 7.81 (4, 1H), 7.73 (dd, 2H),
7.45-7.53 (m, SH), 7.32 (t, 1H) ppm; 13C NMR (CDCl3) &
168.25, 155.24, 150.52, 147.95, 136.94, 135.67,
134.30(2C), 133.03, 131.52{2C}), 130.35, 127.26, 124.28,
116.91 ppm; IR (KBr): 2731, 1549, 1475, 1450, 1251,
35 1194, 983, 753, 736 cm~l. HRMS caled for CigH;gN4OS
294 .0575, found 294.0583.



Exanple 17 5 Synthesis of 3-[o0zo0

(2-pyridyl)nmethyl]-1,2,4-thiadiazol o [ 4, 5-al benzi m dazol e To a
sol ution of S@i brono( 2- pyridyl)nethyl]-1, 2, 4-
thi adi azol of ¥ Mnzi ni dazole (2.02 g, 4.76 mmol) in 75 AGHCA]T0012S
tetrahydrof uran was added a solution of silver nitrate (0.890g, 5.24
nmml) in 75 nL water. The suspensi on was 50 stirred for 2 days and then
basified to pH 6 with aqueous sodi Braxipder R2nate. After the addition of
1 ml saturated gyneghends s2di Um phlrddgyethel 1 K14 ¥R gal kb fS ff, 9N 15
celite and the celjte washed w th et hyl acetate. After extraction
with water, the 3% “’ﬁi‘hﬁéws dried and evaporated to give a crude
resi due which was pur¥¢ied a Bnspleashonshr onef ogr aphit -exiorgh®rl hi Xt 2ire- of
SO, ORI S Ll gy (gt (e it (41

u y W id: . - ;

[err]H NVR (CDC[%‘%)] 5'&'[ é'}ert]a“@."g%'( r‘ﬁasll%%eé. ﬁ°"(’gg‘, ]‘1‘?!50, Yé&’iée (1404 mapy |
8.01 (td, 1H), 7.83 mfgl) . 1HFhe 7TmEgtuXaidehs 199irred £Hx530 (wichd,andlH).1 7. 35
(ddd, 1H) ppm ydRos({hbBl wadbZdded. #Bdlnedfidfol 1935, eddifratii. anid3
cmerr]; M rﬂzsélgo Mrj)sd 25 148 %MF %% rl%%lln)%%a\%.
Exampl ¢ 18 § eeridug, s parli i oned dodkmast SRR AGPTate 204 (k.
di azol o[ 4, 5- # beWzyiddazbllere acid.A Thexegueousofphase was extracted
i ot hyl Tl onat o e e e it pecil B,

i ethyl mal onate (Q. . O, . nmol ) .and, tri anm pe. (0. :
nmol €) in 8 ﬁ{gb?éﬁlﬁcflééﬂg& PExBg” ufaks aarfﬂeter‘%ggﬁag?%sp $ SR
36 h. The r esutresidner was munidd edx byacheomatiadraphlyy us38g abkorefinrm washed
with water andmetifand® aqueass sodigyge sud f gi-yarokhecRYURN & |ayer

dried | I ' h ,
bur i 100 by B PG e ls Bl Cipredndnd Rl o a7 5o a0

WO 97/ 31923 (CDCl3) & 8.05 (d, 1H), 7.80 (d, 1HPGCT//cAD7/bdi2LH), 7.36
- 47 (td, 1H), 5.39 {(q, 1H), 2.76 {(d, 1H), 1.84 (d, 3H) ppm;
IR {(KBr}: 3136, 1544, 1494, 1478, 1451, 1374, 1250,

1200, 1123, 1103, 1093, 752, 729, 711 cm~l; MS m/z 219
20 (M*), 148 (Mt - CH;CH{OH)CN).

Example 23
Synthesis of 3-carboxy-1,2,4-thiadiazoloc[4,5-albenzimid-
azole
25 To a 6 ml solution of 1N NaOH, 3- (methoxycarbonyl}-

1,2,4-thiadiazolo[4,5-albenzimidazole (1.0 g, 4.3 mmole)
in 6 mIi of dioxane, was added. The reaction mixture was
stirred at room temperature until completion. The
resulting mixture was then acidified with 3N HCl to pH

30 ~2.0, and stirred at room temperature for an additiomnal
0.5 h. The solid was filtered, washed with water, and
dried under vacuum at 60 °C for 24 h to yield 0.74 g (78
%) of the title compound as a colourless solid: mp 184-
185°C (dec); 1H NMR (DMSO-dg) & 13.79 (br s, 1H), 8.59

35 (d, 1H), 7.78 {4, 1H), 7.%51 (t, 1H), 7.40 {t, 1H); 1IR
(KBr) 3435, 1705 cm~1; MS m/z 193 (Mt - OH), 175 (M* -
€Oy} .



.afford 0.14 g (54% of the title conmpound as a yel |l ow oiI [err]H

I;II\/?I?4 gcgg:[?rr])z[erzf] 9218 (IS—I) 1H) , 8.06 (d, 1H), 763 5 1H)

.34-7. 39 (q, 4 1.35 (t, 6H) ppm E@m
-<cnferr]. HR %Q’%Wfor C[err]H[err]N[err]Qerr]S 333 8§ fmun
333. 0794. le 19 10 Synthesis
3-net hozy- 1, 2, 4-t hi adi azol of 4, 5-a] ben2| m dazol e To a
cool ed m xture of 3-brono- 1, 2 Example 24

t hi adi azol o[ 4, 5- g{-hengsid da£0ls24aidm53 -BarbéxP1ate! £,)2 4+ thiadi8zalo 14, 5-
nmet hanol , sodi um gedghom de (20 967 g, 17.9 mmole) 15 was added in one
portlon and stirPed Fof ’91“11 ® oom t enper at ure. The reaction

m xture was evaporated to dryness under vacuum and the residue was
takeg-ypdl n 3 et hle@-CQt &ﬁp@ﬂdlmsbgd WichhbvRy e, 2,4 'Blﬂadligaaiouﬁeyer
was dried w sod{ um sul angdseyap d d

(949 of 3-net hofgbﬁ 5”2} (fi:’ ay#%{ s ?,’9 ngl?m ﬁ%ﬁfdxﬁll ol%bﬁfrl gss
crystals: 172m175ﬁle¢r]*’€te{ ef¥qH ml}, NM?WC[ élsrf) mﬂér?‘f*’?"“%@‘e‘%aovﬁlf-i) ,
7.75 (d, |H) : a4§e&'tlod1|d)f 1 h. 7.Rftds 4 1) , tBe32olatidhl) tppmed [ eledxC NVR

(ChCferr]) [err] 1 tﬁ?l—'\;"e? ?QL Was %%%g&e%g%gt?ezzggesd]u%%%lgfeég%ﬁ%él '111%%75

111.7, 57.5 25
1255, 12086, nossaqusguen{wlqt onpnaes exhraetedr Witdy r OLOrPERK® r | tRe
C, 52.67; H 3.44 é’ougopﬂgse Wil Teeke -821€8; tdl gikre3bhe titlle 26mddound 30

In a simlar therlﬁgl y repé%m ng %odlmé’reggff%de“@ 224 b sebheri el

al kyl oxi des, npoun
3- et hoxy- 1, 2, 4- tHP&ﬂPaéa) 0P4 75-5&] béhzi Hgazbt > (4. 1H}, 6.95 (&, 1H},

3- propoxy- 1, 2, 4- tghisadi @z0! TH¥, Epa} b@Ari mMkaz OMSBEE) & 167.20, 161.76,

3- |sopropoxy ,ﬁgt Ehadll olag 9a]5Qenz 48 %ZO|:§22 74, 118.37, 116.06
3- but oxy-1, th| adrazolo en2| m dazol

3-tert- butoxy 1, PPt HiRadil '6\0[4 533%?beﬁ2fl?n dd56Be 1641, 1522, 1443,
3- (cycl opent yl oxw)33i, 28371 hrzaliazd o[ 4, 5- a] benzi i dazol e

Example 25
Preparation of 3-(4-methyl-1l-piperazinyl)-1,2,4-~
20 thiadiazolo(4,5-albenzimidazole dihydrochloride
To a clear solution of 3-{4-methyl-l-piperazinyl)-
1,2,4-thiadiazolo(4,5-albenzimidazole {(6.07g, 22.21 wmmol)
in 100 ml of dichloromethane, hydrogen chloride gas was
bubbled through for 40 min. The solution became turbid
25 with time. The suspension was filtered and dried under
vacuum to give the title compound as a fine white powder
7.60 g (99 %). wmp 252-253°C{dec); lH NMR (DMSO-dg & D30)
3 7.85 (d, 2H), 7.60 (t, 1H), 7.51 (t, 1H), 3.86 (m, 2H),
3.56 (m, 6H), 2.91 (s, 3H) ppm; 13C NMR (DMSO-dg & D0) 8
30 164.39, 148.80, 144.27, 126.92, 126.12, 123.41, 117.08,
113.20, 51.19, 45.87, 42.32 ppm; IR (KBr): 3420, 1606,
1571, 1475, 1461, 1225, 981, 761 om~1,

Example 26
35 Preparation of 2-butylimidazo(l,2-d]-1,2,4-thiadiazole-
3 ({2H) -one
2-Mercaptoimidazole (24.39%9 g, 0.244 mole) and butyl
isocyanate (48.3 g, 0.487 mole) were cocmbined in a round-
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- 48 Exanpl e 20 Synt hesi s of

3 (di nmet hyl 2, 4- th| adl azol o[ 4, 5- 4] benzi m dazal e To
cool eda\'i%%y%{j 3-brono- 1, 2, 4- rCrCromonzs

th| adi azol o[ 4, 5-a] ben2| m dazol e (15.44 g, 0.0603 nole) in 100 nmL

di chl or onet hane, di net hyl am ne (40% sol uti O"-hzl n water) (5.44 g, 0.121

nol e) was .added lmt@pm §dask Fhé heatedand i Th 18 Xicur 8 wamsinaldrowsadt iflotaki r

for 16 h at roorpeLQtlbamagatcu 1ete|Ly\A@§.ct he&h@' 'zléta%ﬁhw 'ﬂuxture
di chl or onet hane, wat ér, . dried h um 1’"

and evapor ath éﬁ%rf’d’@?eéa&?urﬁcioé" JiSPerFRFey afléo ofs 1d1fled mase
(di met hyl am no) wks2 taithratédsroitd] 4061 bdnremadazide 30 asin. Theolbetgkess

23{ ysgﬂ') S: 7”12)?1(0%'011@.ﬁc wa s rdilciVBa (%Iﬂd’] WitBrM'd fhiddmim drdourdt) of7- 41

Anal . Cal cd for
Clerr]Herr] N e&’f‘?f‘gHLCan%gﬁgeal—iulﬁgeg oreqpeedt pressure g wield 4449639
4.90; N, 25.50. (93%) of 1-(hmtyleambhmeyherine-dibydrejphiddauledizrehiiphani ne

w th 20 other a@snggi ghg?g)&glqgm R GeUBeeds were made:
3- (et hyl am no) - azol o[ 4, 5-a] benzi m dazol e: np

164.5-165[err]C(dec), 1IH NWR (CDCf err]) [err] 7.78 (m 2H), 7.65 (d,
1H), 7.43 (t10 1H), 7721 (solutjors. 680<(rq:ai2ﬁ)19 1. 45 (butyXearififoyipmi, 25
3-(1-pyrrolyl) - bidyarbhind@a 208 -G -4 n3vakbaaz el dazaelsey mnfaie) su%%n&éac 1H

2'2/;? (gP(():[?eE :n] ) 4 i pb%r rr(L B%Wdlczlloro{nethalﬂg cooleg 21?0( 0 "C under

3- (4- nor phol i nymjitrogen- tatimgipheseo[ 4v&s ajpiddadi nixtmdalee: (3.79 mg,1403142C,
g-e”]? ?g/R (CD%\%U.E}) Iiféé&lw;ed781n( dis1lHg 7of60dléﬂloromet]l'@ne, 43 (&
3H%1 pi pergilenyI °§’wﬁsﬁ t'ﬁ%’é‘?ﬁl%zol o?%t‘? al B8Rz i ﬁg%]a'gjg(fré wat’ r?ﬁ“‘?}gtfwc
[err] H NVR ( CDCtadeEhylapine 7 (2681 (@, 14§.5 wmee) (dissolvedy in7. U9 wi,
1H), 7.30 (t, lkich3of#dmébhartd]) was3abl@elt such tHdr LhdOtéRpesarddd ppm
the reaction mixture never exceeded 0°C. The reaction
mixture was maintained at 0°C for an additional 2 h and
20 then stirred for 16 h at room temperature. It was then
diluted with 150 mL of dichloromethane and washed twice
with water and once with a saturated sodium chloride
solution. The organic layer was then dried over
magnesium sulfate and evaporated to dryness to yield 4.30
25 g (92%) of 2-butylimidazo{l,2-d]}-1,2,4-thiadiazole-3(2H)-~
one as an off-white powder: mp 142-143°C; 1H NMR (CDCl,)
8 7.40 (4, 1H}), 7.20 {4, 1H), 3.79 {(t, 2H), 1.73 (m,
2H), 1.40 {m, 2H), 0.957 (t, 38B) ppm; IR (KBr) 1702 cm”
1
30
In a similar manner, by replacing butyl isocyanate
with other selected isocyanates, the following compounds
are made:

35 2-methylimidazo{i,2-d]-1,2,4-thiadiazole-3(2H)-one
2-ethylimidazo([l,2-d}-1,2,4-thiadiazole-3{2H) -one
2-propylimidazo{i,2-dl-1,2,4-thiadiazole-3{2H) -one
2-igsopropylimidazo{l,2-d]-1,2,4-thiadiazole-3 (2H) -one
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- 49 3-(4-net hyl - 1- pi perazinyl)-1, 2, 4-thi adi azol o[ 4, 5- a]

benzi m dazol 158.5[err]C, [err]H NVR (CDC[err]3) | (d,
1H), 7.64 (de‘vﬁ?:—;l?”‘j’g’842 (t, 1H), 7.32 (t, 1H), 3.49 (m 5 "?rf!i@”ﬁ"%(m
4H), 2.43 (s, 3H) ppm 3-[[2- (et hoxy bonyl)rret hyl ] am no] -1, 2, 4-

t hi adi azol o[ 4, 5- al benzi m dazole: np_ 196-1 err] Anal . Cal cd
for err]H err] (-eePrELénidagolic2-dipla?:4- Wl@wleﬁluzﬂ d® 10 Found:
C, 50.13; H, 3.9&-hkxy2imP8azoll,2-d]-1,2|a-ehdidzalesyaiy) ;oly repl aci ng

di met hyl am ne w fé" cloﬁ%ﬁ?ﬁzﬁ"‘@z@) qRAbLL B? f‘”% e 1talaaa&ehéo§vtm Coiground i s

made: 15 3- (rreth m no adl azo 0 enzi mda

Exanpl e 21 SyAtReeyd 1‘“153%?[1 2-di -1 gk *b%&ﬂa%ﬁ%‘?&)epﬁéﬁyfr@%yl] -1,2, 4-
20 thiadi azolso [ 4, 5-a] benzi mdazol e To a solution of 0.5 g (1.79
mol ) of 3-(oxophenyl - methyl)-1, 2, g5 %L}%mgl oI 0[4 5-a] benzi m dazol ein
7 mL of et hanol was added 0.5 nL (6 yridi ne and

(7.20 rmmol) ofSYEh@edRy| ami ®F hydrdch%ess Yl)"’?h%‘% rﬁ'ﬁtluﬂ'ezméé
refluxed for overttighfiazdhe-PtaH)i-pnieat e was collected by filtration,

and washed wi th nethapgl 5 @Bgled ,ﬂ}% YEthany ‘Eyl%.ﬂlﬂéé’c?nl? ;rgd? 0%

product, which was recr St a om et hanho

of the ti 10 e WIRFSBRAIES? Itk é"’@ry -#9% .9: n}R 7] BPP eb48f‘er5r]‘@‘ PErr]H
NVR 30  ( DVBO- d6)dilchlokondtBend s, pytvorhtad Led, (1LHE, o), 725 (Zjdmmé’:ﬂéj) was

15‘5152471 53 (1 n g;')addéf?’zd{r Spwﬁsl@ gaam ai[ft;\HdC E‘UR ég%%)o?f% ? £l n. 1331'8§e25

131.52(2C), 130. ﬁeciﬁtéﬁe W35, %en °°11ffée§15¥5pﬁ+ F¥akias,) washed yith
1549, 1475, 1450,ditD3bro@sthdddjands8yaptnSitef3bindefre meduced HRkBssate dté or

Cerr]Herr] Nsernili@@a 0.484- 0375(3{ounde 2% @383cethyl) imidazo(1,2-d] -
1,2,4~-thiadiazole-3(2H)-one as Yyellow-green crystals: mp
142-144°C; lH-NMR (CDCl3) & 8.23 (s, 1H), 7.51 (s, 1H),
2.78 (s, 3H) ppm; IR ({(KBr}): 3436, 3168, 3106, 1516,
1408, 1363, 1229, 1136, 730 ocm~l. Anal. Calcd for

20 CgHgN3SO: C, 43.11; H, 3.01; N, 25.13. Found: C, 43.11;
H, 2.91; N, 25.27.

In a similar manner, by replacing pyruvonitrile with
benzoyl cyanide, the following compound was made:

25
3- (oxophenylmethyl)}imidazo[l,2-d}-1,2,4-thiadiazole-
3(2H)-one: mp 166-168°C; 1H NMR (CDClj) 8.44 (4, 2H),
8.40 (s, 1H), 7.70 (4, 1H), 7.58 {t, 3H) ppm.

30 In a similar manner, by replacing pyruvonitrile with

other selected <cyanide or mnitriles, the following
compounds are made:

3~ (1-oxopropyl)imidazo([1,2-d}-1,2,4-thiadiazole-3 (2H) -one
35 3-(l1-oxobutyl)imidazo(1l,2-d)-1,2,4-thiadiazole-3{2H) -one

3- (1-oxopentyl)imidazo{1,2-d]l-1,2,4-thiadiazole-3 (2H) -one

3—(1-oxohexy1)imidazo[l,z-d]—1,2,4—thiadiazole~3(2H)~one



WO 97/ 31923 PCT/ CA97/ 00125

- 50 Exanpl e 22 Synt hesi s of
3-(1-hydroxyethyl) -1,2, 4-thiadiazolo [4,5- a] benzi m dazol e

To a é’béﬁyéﬂ on of 3-(1-oxoethyl)-1,2,4- 5  PCTICAS7/00125

t hi adi azol o[ 4, 5- a- benzi m dazole (729 ng, 3.36 mmol) in 200 nmL -
nmet hanol , was added sodi um bor ohydri de (I4é4rrg, 3.69 mol ). The

m xture was sti Bréav¢lnpsSEyioronathyl Nimidaziol[10f - dht Br2 wos IdddédzoTae

met hanol was evapogatgk and t he residue was partitioned between et hyl

acetate and 0.1_1 M hydr | ori¢_acid. The aqueous phase was extracted
s (o

with ethyl acetafé! FRLRRRERE i dazg b Aed, "1r 2/ 4iashed twi ce

with brine, drithiadiezedepdri2Hédondhe crude resi due was purified by
chr omat ogr apyty using chloroform/ met hanol to gi ve

3-(1- hydroxyethyl)-1,2,4- 15 thiadi azgolo[4,5-al benzi m dazol e.
174-175[err]C, [err]H NWR CCDC[erJ“‘i’i"}"L’?gr??1 8.05 (d, 1H), 7.80 (d, 1H),
7.47 (td, 1H), Syweheais (t Rf 1H)3- GredhofkycanbdhnyD) ingdago [1Hp dll-BAR (4 3H)
ppm IR (KBriadiazodi®36, 1544, 1494, 1478, 1451, 1374, 1250, 1200,

(1%/[22} r ]110304%%3?0_; g‘ﬁ _a7 Zs0ret S2TLEE AL o5y e Al gﬁ?gﬁMps g&}zgi e
Synthesis & thiadiagoler3128) tonadi 2-0150[ 9, 5- 35 benximnld)? in az®l enl25
To a 6 L sol ut §oshDdrchidthiagl, Mm?nh%aategaaié- (2.54 g, 30 mmole)
1, 2, 4-thi adi azo| %43%@& bgpgl n dazo Lﬁ(’}é \?%igét 4. 3 mol S:) LN 6 _nL of
di oxane, was added. *The" r SaRY ST rﬁrﬁé £ ure Mas, stirred fpgoge h
tenperature undf| rog@ntlespesature. Th&he pregyipitiahg wast Uiid baedt rnw
acidified with ghbdkdudrtigH wibhed? Wi tna ik cHlorbREt Bind 008 LeyReRALEr & f Or
:

an addition .5 h. he saql i s filtered., . .wash i er, and
dried under ?gvacﬁ%%%a; 60 T%r r] C%ﬁo&\egg’oﬁyf%re?%‘fdld Wl\%zﬁ??‘igiéﬂﬂ%’ t he
title conpound BRiz3diaRPe AEsSCleRFiEsssryssals: mpghf4r5E5(@ec)E W r | H
NVR (DVSO- d6) 8(dsclrd (dbrssia 16, B159 B%1 (b, W), 2.7 (=), 3 .pphedl
(t, 10, 7.40 44 (kb IR 5asd KBE}a7, 3085, 1798: CTLEYE] B, T 3
(Merr] - OH), 2 5 errc] -

alc or CgHgN30,S8: C, 39.34; H, 2.75; N, 22.94. Found:

20 C, 39.41; H, 2.51; N, 22.94.

In a similar manney, by replacing methyl
cyanoformate with other cyanoformates, the following
compounds are made:

25 3-{ethoxycarbonyl)imidazo{l,2-d]-1,2,4-thiadiazole
3- {propoxycabonyl) imidazo[1,2-d}-1,2,4-thiadiazole
3- {butoxycabonyl) imidazo([1,2-d] -1,2,4-thiadiazole
3- {isopropoxycarbonyl}imidazo{l,2-d]l-1,2,4-thiadiazole
3- [{pentyloxy) cabonyl] imidazo(l, 2-d] -1,2,4-thiadiazole
3¢ 3-{{cyclopentyloxy)cabonyllimidazo{1,2-d}-1,2,4-
thiadiazole
3- [ (benzyloxy) cabonyl]} imidazo{1,2-d] -1,2,4-thiadiazole

Example 29
35 Synthesis of 3-bromoimidazo(i,2-d]-1,2,4-thiadiazole
To a cooled solution of 2-butylimidazo(1l,2-d]-1,2,4-
thiadiazole-3(2H)-one (4.78 g, 0.0242 mole) in 25 mnL
dichloromethane, cyanogen bromide (5.13 g, 0.0482 wmole)



cderr]). WD 97/ 31923
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Exanpl e 24 Synt hesi s of sodi um 3-car boxyl ato-1, 2, 4-t hi adi 4. 5-
al benzim dazgY%;%"E’S To a suspensi on of gbi%%-ﬂooms _
3-carboxy-1, 2, 4-t hi adi azol o[ 4, 5- a]benzi@idazole (10.00 g, 45.62 nmol)
I n met hanol (150 m) and water (100 m), M NaOH (45.6 m) was added
over a periodwaf added jwtepe pértidre apsl (heomixgrnedwas earirred afrr t he
met hanol dwa_s L errﬁlxedhgade&—obﬁduéﬁgeﬁa@wf e-%@@r&i@?ﬂﬁ@éswgﬁ! Eidlﬁélré@,s
extracted with c roform .t agueous ase was freeze-dri.ed to qgiye
the title corrpounﬁgurn?{]o.lﬂ é‘,o 9%5’/() %§s k' ﬁ‘}% $B ?dguﬁ%e%tff?daf%‘%/] H
NVR (DVBO- d[ ewith [ dichlqra@ettgnel Hto 7.905¢(d,4-28) , . 9BO%™), Bf, 3-
?48068“ , 1}151) BQP%iéﬁ&érgl\ﬁzf([@WOcﬂiLﬂzﬁ]%-tl{ﬁid’igzégz- 2Qs (1)a51- ZélmliéleslsR

. 68, . 84, . D2, : .. - by PR,
(KBr) : 3395, P3YIF: 51861232?202%64‘?,18‘315% ”’%ﬁ4§’,°5 ' 12]“%332‘,”%27, '
cerr] . Calcd for C4HpN3SBr  KExHpPl eC2522-55:PHepadr48i o, 19.7%f
3-(4-methyl -1-pi peyaziny})sl, 254226k ! HAdMEZOIFeLAIS- 8] bepzie] dazol 41,

di hydr ochl ori de Tq a.clear .sol ution of 34(4;nethyl -1-piperazinyl)-
1,2, 4-t hi adi azol o}, 5> oy G- §diore i%B%&gf%’Z%BZ?oh’rml) in 100 nl of
di chl or onet had®, hydrogen chlori de gas was bubbl ed t hrough for 40 mn.

The solution becane tutdi d 29milathmhhABr, BYe repIReDsy 0B dr | beswchand

dried und i he titl d f] it wd
760 g (99 9. mpasth bEBed, ke BB ARl R Al v Rty St
[err] 7.85 (d, 2Hpade:e0 (t, 1H), 7.51 (t, 1H), 3.86 (m 2H), 3.56 (m
6H), 2.91 (s, 3H) 3ppsdodmidd¥diti(BVBD- Uf2 & Maradiekolerr] 30 164.39, 148. 80,

oo 1R (ken) 25 s3ogirpindibo (12,895 2 s Hladlesdle 10, 40T (202

Example 30
Synthesis of 3-methylsulfonyl-1l,2,4-thiadiazolo{4,5-al
benzimidazole
20 To a solution of 3-methylthio-1,2,4-thiadiazolo{4,5-

al benzimidazole {(100mg, 0.45 mmole) in 10 L
dichloromethane was added m-chloroperbenzoic acid (287
mg, 0.95 mmole). The mixture was stirred at room
temperature and the starting material was converted to
25 the sulfoxide after a few hours; it was then further
oxidized to the sulfone after 18h. The solvent was than
evaporated and the residue purified by chromatography
using chloroform/methanol 10:0.1 as the eluent to yield
50 mg (44%) of 3-methylsulfonyl-1,2,4-thiadiazolo(4,5-
30 albenzimidazole as white solid: mp 203-207°C (dec); 1H NMR
(CDCl,) d 8.31 (4,1H), 7.84 (d,1H), 7.54 (d44d, 1B), 7.43
(td, 1H), 3.63 (s,3H) ppm; IR (KBr) 1530, 1487,
1444,1324, 1315, 1193, 1147, 1141, 735 cm’l, MS m/z 253
(M*), 174 (M* - CH.S0,), 148 (M* - CH3S0,CN}.
35
Example 31
Synthesis of 3-{4-(2-pyridyl)piperazinyl]}-1,2,4-
thiadiazolo [4,5-albenzimidazole



Exanple 26 35 Preparation of 2-butylimdazo[l, 2-d]-1, 2,4-thiadiazol e-
3(2H) - one 2- Mer capt oi m dazole (24.39 g, 0.244 nole) and butyl

i socyanate ( 0.487 nole) were conbined in a round- e

67 Sons | Wo skl PCT/ CA97/ 001 2BCT/CASTRO125

- 52 bottom fl ask and heated to 50 [err]jfchfor 30 min or until the
reacti on was conplete by TLC. The reacti on M xture was then cooled to
roomtenperature and the solidified nmass was triturated with 50 nL of

hexante f]?r 30 hm n. The 38i Hoo 30! S&h Wi | gker%r&@sﬁ?ﬂ—ﬂt}%&ﬁi@gglwm
amount o exane tied under reduced pressure yj e .

(93% of 1-(but yr‘%’%‘ragg%ﬁy ?ig?#%yég’ogﬁi (?dzoﬁefZ-Wgﬁe in 10s i é’g
crystals: np 66-Fgjgrmethane, 2-pyriglylpipenngine (@dmt ailni Ry 51 mmol)

1- (but 3d/I gar banmowgs 1aé?de<% 3;@5@@6' Oérﬁ\ degs! Qilzt%ﬂit,- 0{3§s(4ﬂ]§vé8d %é- Geygol e)
suspende i Qr o ane. cooled to rr.] C.under. a

ni trogen at rmsphnfeorjtg,?m_wa}g' adjcrilg% 5?%%%0(51 (BXFg S fﬁﬂ‘%e%ﬁr"gg 18P &1 ved
in 15 nmL of afi chideromgshane and washed drispwiwsdernd@ner 30 mLAf taed t he
addili3 i on wasd_ G.ﬁlfa@i Qiﬁine (1 &fiz@tdé%)l .gmmh(oté»ﬁ%tiaiteh1 e vsag)ltﬁ)iedi f%%%'rvegh
in i chlaronet hane was, added suc a e tenperature of . e
reaction m xtur esor#é\}lénr sé@?ggae%nﬁ%‘ﬁﬁr&iore?héorgé’&?i %rynglel°vfﬁ NS

mai nt ai ned at® O[v&s | purdfieth hudiadloma chrpmatParephyhetfost | Ex@licf 060%6 h

at room tenper atigxane) |to Wgseided whitd | g6EHAW(bh23§0 B6.6%); I1n-nMr

di chl or onet hane &ﬁﬂz S tay C Wi te d,once._w a, sat ur at ed
sodi um chl ori de l\évgl lI’J)dte?ao'ng.,gf Gn"l’h%ﬂ' oégxa?lmf'c 5[%&““’ V\gg' %%gﬁ) +dfi-d
over magnesi (fn sZ8f aPBTaBY eVapdr dted 1o dAnFess? 144 yiel d1¥, 3G, g

(]?]?%mpf 2- butyl'i.rssdalng[ liLﬁ-,d]pyhﬁH-t'hi@ldiii ﬁi,ol en3( Ay, 7.7Ae @5 am, 2 40
?d, 1H|)fe7l.og’gd?3‘;r%,Js‘gf*?g‘%%ﬁﬁ'£§+ﬁ;£m'?m4%ﬂs%éa.40 (Enerrle), 0. 957
(t, 3H) ppm IR (KBr) 1702 cm 1 30 In a simlar manner, by
repl aci ng butyl isocyanatea similar manner, by replacing 2-
pyridylpiperazine with other piperazine derivatives, the
following compounds were made:
20 3-[4-ethylpiperazinyl]-1,2,4-thiadiazolo[4,5-a)
benzimidazole
lg-NMR (CDCl,) 8 1.15 (t, 3H, CHz}, 2.55 (g, 2H, CH,),
2.70 {(br. s, 4H, 2 CHp), 3.49 {(br.s, 4H, 2CHy)}, 7.25 (m,
1 H, ArH), 7.40 (m, 1H, ArH), 7.65 (4, 1H, ArH), 7.79 (4,
25 1H, ArH); wm.p. 153-154.5°C.

3-{4-propylpiperazinyl]-1,2,4-thiadiazolo[4,5~a]

benzimidazole

1H-NMR (CDC13) 8 0.96 (t,3H, CH3)}, 1.8 {(m, 2H, CHp),
30 2.45 (t, 2H, CHp), 2.74 (br. s, 4H, 2CHp)}, 3.49 (br. s, 4

H, 2CHp), 7.26 (t, 1H, ArH), 7.30 (t, 1H, ArH), 7.64 (4,

1 H, ArH), 7.77 {d, 1H, ArH); m.p. 137-138°C.

3-[4-{2-hydroxyethyl)piperazinyl] -1,2,4-~thiadiazolo(4,5-
33 al] benzimidazole

13-NMR (CDCl3)  2.65 (s, 1H, OH), 2.72 (t, 2H, CHy) 2.84

(s, 4H, 2CH3}, 3.51 (s, 4H, 2CHy) 3.70 (t, 2H, CHy) 7.31



with other selected isocyanates, the foll ow ng conpounds are made: 35
2-nmet hyl i m dazo[ 1, 2-d] -1, 2, 4-t hi adi azol e- 3(2H) - one

2-ethylimda 1, 2, 4-t hi adi azol e- 3(2H) - one

2-propylim dé@bjwz?g%i] 1, 2, 4-t hi adi azol e- 3(2H) - one 2-1i sp(%‘r’%%g 1%15 dazo
[1, 2-d]-1,2,4-thiadi azol e-3(2H) - one ¥\P 97/ 31923

PCT/ CA97/ 00125 - 53

2-pentylini dazo[ 1{t2- djH.1 AXH}-t Ii-48i 426l 8H3(RHH) - OhefS (d, 1H, ArH), 7.80

2- hexyl i m dazo[ 1, (?dd]ml a,rflnt hinagll azed -863( 3P - one

2-cycl ohexyl i m dazo[ 1, 2-dl -1, 2, 4-t hi adi azol e- 3( 2H) - one
2benzyI|mdazo[12d] -124th|ad|azole 3(2H)-one 5 =

Exanpl e 27 Syart Hesi3s chlorophenylpipexprigybbt hyd )4 Tibdaddpzodo i, 54al, 4-
t hi adi azol e- 3(s2Hbeéi¥Emidazole TO0 a cool ed sol ution of

.2butyI|mdazo[112HcﬂMngc 5110 t3h3a7q|maz%he %(C%Hz ogeg, ( 49491"
Thiar o (r":’L ﬁ‘ 95 571 e)

nmole) in 5 n of thane ravoni eril é

was added dr(ﬁ)vﬁese‘d:an%ﬁv aﬂlf*ﬂwe % dg,i 1 H.orAtH . (‘Ph”esa 1H,
preci pitate was tmn ot lact@d hw,f nbdis at rom vashed vnxt}h 7.50 (t, 1H,

S R e A

as yel | ow gr e¥n c?rly%tsaps 142-144C, [err]H-NVR (CDC[err]3) [err]
8.23 (s, 1H), 7.51 (s, 1H) 2.78 (s, 3H ppm IR (KBr): 3436, 3168,
?3962015%:&”] H[err%\l[be}l%?égip%g %E yll%l:il—(‘? Yg%aﬁg%gﬁ - f—‘@ﬂﬁ:j C,Cal °d
43. 11; drenzimigis In a simlar manner, by replacing
pyruvonitri | e vvl tFH-NMR b I) @y anime, (Bxhe,f @, owmg)cosp@andbwas mage: 25

To6- 166 or 1] O 1R %%%fﬂer f95) 280 1 g o505 0E iy hafyt B

(d, 1H), 7.58 (t, ‘%H)l 78 (d 1H, ArH), m.p. 110 112 5°c

3-{4~-cinnamylpiperazine) -1,2-4-thiadiazolo([4,5-a]
benzimidazole

20 1lH-NMR (CDCl;) & 2.81 (s, 4H, 2CHy}, 3.32 (d, 2H, CH,),
3.51 (s, 4H, 2CHy)}, 6.27-6.36 {m, 1H, CH), 6.60 (4, 1H,
CH), 7.23 - 7.46 {m, 7H, ArH), 7.65 (34, 1 H, AxH), 7.79
(d, 1H, ArH); m.p. 120-121.5°C.

25 3-{4-{(3-amino-2-pyridyl)piperazinyl]i,2,4-
thiadiazolo(4,5-albenzimidazole
lg-NMR (CDC13) & 3.42 (m, 4H, 2CH,), 3.55 (m, 4H, 2 CHy),
3.88 (s, 2H, NH,), 6.92 (dd, J=4.74 HZ, 7.69 Hz, 1H, pyr-
H-4), 7.02 (44, J = 1.5%7 Hz, 7.69 Hz, 1H, pyr-H-3), 7.30

30 (d, 1H), ArH), 7.44 (4, 1H, ArH), 7.76 (apparent br. t,
24, ArH), 7.86 (dd, T = 1.57 Hz, 4.78 Hz, 1H, pPYr-H) ;
m.p. 176-177.5°C.

3-[{4-{1-(4-chlorophenyl) -1-phenylmethyl)piperazinyl] -

35 1,2,4-thiadiazolol4,5-albenzimidazole
lg-NMR (CDC1l;) 8§ 2.68 (br.s, 4H, 2CHy)}, 3.49 (br.s, 4H,
2CH;), 4.35 (s, 1H, CH), 7.2-7.5 {(m, 11H, ArH), 7.59 (4,
1H, ArH), 7.79 (4, 1H, ArH); m.p. 172.5-174°C.



30 In a simlar manner, by replacing pyruvonitrile with ot her

gel ected cyanide or nitriles, the follow ng conpounds are nade:
3-(1- oxopro zo[1 2- d] 1, 2, 4-t hi adi azol e- 3(2H) - one 35

3-(1- oxobutgw zo[l 2-d] -1, 2, 4- t hi adi azol e- 3( 2H) - one TCTCAI7O02S
3-(1-oxopentyl)imdazo[l, 2-d] - 1 2 4-thiadi azgl e-3(2H) - one

3-(1- oxohexyl )i mi dazof[1, 2-d] - 1, 2, 4-t hi adi azo6l e-3(2H) -one WO
97/ 31923 . PCT/ CA97/ 00125

- 54 3-(cyc| opent yl oxonet hyl )i m dagedmpiz dB2- 1, 2, 4-t hi adi azol e-

3(2H) - one @J"]"h%ﬁ 2 BBt bl 5T goekbYLAL i 929l b, 1eeRi 8o, 51

t hi adi azol e-3(2
Synthesis of bPeprzimdgagR{earbonyl)i nm dazo[1,2-d]-1, 2, 4- t hi adi azol e
To a cool ed gol utionTef 2-HutylddBl@@ o[ 1sdid)idhn 2, 40£10 3-bromo-1,2,4-

t hi adi azol e- 3(2ﬁhugﬂﬁaFS§o O?aalﬁgkél %g%h?é ggn%ngf 127 mmo1) _4n 35

di chl or onet hane ornat
dropwi se and t h&hi ?Fur%’-%’@f‘ﬂeﬁ‘éﬁef orz’fﬂ‘lﬁopyrl‘é%n? odr‘h gehpegat 3r-83
The preCIpltateummiﬁdeﬁﬂaﬂﬁdﬁﬂﬂropWL%ubsﬁﬂuth|Mumm&hedebthllowed to

di chl or onet hane
3- (et hoxycar bonétq) azo i ]g‘ggﬁmn ml?‘fﬁ“r% Véaz'%l%llzi’stegolwéﬁpl 8¢

crystals: npl916 Jé?l}l]%'o PR RRR washedpeilhryatenrf3 ®8.38 1) 1H),

Z_o?i (ﬁ{ lHi 4ahli (tS:,enBH)rlﬁEFH(l x ZBF\‘mLKSB) The oxdetlic h&ayér %§7dr13§§ -
cnjerr C

Found: 20 C 3§ mﬁgnes%lm %\Il t;gsm g\ﬁipo%alt%% 3;% &vez Z l’ye%.o

manner , 1&0 26 Gat B3] TH-NMRNJCBFRaY & i-BR d?ﬁEPrent 5. 1

cyanof or rrat es t}hepfymi—lmbv\n nglz (apmagEmitnds .ade mHdepy2E), 7.28 (t, 1H,

3- (et hoxycarfaon m 4-t hi.adi.az
3- Epropoxyca%on?lﬁil)m ?Z?gg(t %I jie ‘%‘ré) ?;ﬁ%d,hﬁ" C%I”P ArH & pyr-H), 7.70
2

3- ( but oxycabonyl Yd-nittfazBF 1(32 Alit'hPliHl%)zol"é'P 155.5-157°C.

In a similax manner, by replacing 2-aminopyridine
with other amine derivatives, the following compounds
20 were made:
3-[3-pyridylamino] -1,2,4~thiadiazolo{4,5-albenzimidazole
lH-NMR (CDC13) & 7.41 (t, 1H, ArH), 7.48 (t, 1H, ArH),
7.62 (ad, 1H, pyr-H), 7.75 (d, 1H, ArH), 8.34 (4, 1H,
ArH), 8.44 (m, 2H, pyr-H), 9.02 (d4,1H, pyr-H); m.p. 175-
25 176°C.

3-[2-pyridylmethylamino] -1,2,4-thiadiazolo(4,5-a]

benzimidazole

lg-NMR (CDC13) & 2.02 (s, 1H, NH), 4.84 (d, 2H, CH2),
30 7.22-7.56 (M, 4H, 2ArH & 2 Pyr-H), 7.75 (m, 2H, ArH &

pyr-H), 7.85 {(d, 1H, ArH), 8.66 (d, 1H, pyr-H); m.p.

155.5-157°C.

3- [N-methyl- (2-pyridylethyl) amino] -1,2,4-thiadiazolo[4,5-
35 a)] benzimidazole - ,

1H-NMR (CDCl3) & 3.11 (s, 3H, CH3), 3.18 {t, 2H, CH,),

3.87 9t, 2H, CHp), 7.04-7.11 (m, 2H, pyr-H), 7.26 {(m, 1

H, Ar-H), 7.40 (t, 1H, ArH), 7.52 (m, 1H, pyr-H), 7.63



8- (isopropoxycarbonyl) imdazo[l, 2-d] -1, 2,4-thiadiazole

3-[ (pentyl oxy) cabonyl | imdazo[1,2-d] -1, 2,4-thiadiazole 30 3-

(cycl opentyl o nyl i mdazo[1, 2-d] -1, 2, 4- -t hi adi az@ﬁc! z
[(benzyl oxy) c 3&@?’% m dazo[ 1, 2-d] - 1, 2, 4- t hi adi azol e sworis
Exampl e 29 35 Synthesis of 3-bronoi m dazo[1,2;d]-1, 2, 4-thiadi azol e

To a cool ed solution of 2-butylimdazo[1,2-d]~1,2,4-

t hi adi azol e- 3( 2H) bnelK4. 2BHY, 0.02441Hpl &) iA¥BI5 .42 (i chlor BxEtrHane,
cyanogen brom de o %.1308-1670482 nol e) WO 97/ 31923

PCT/ CA97/ 00125 - 55 was added in one

portion and the m xture was stirred for‘w‘mmpjl%3h3 at roomtenperature. The
preci pitate was f§ymthesds of| ur r Pebremomerhyl -3 2pdt Bipfiagaio(4,5-a)
subsequent | y washmghzimidakblle di chl oronethane to give 4.45 g (90% of

T 2200 err1C. (dec): s wPpEpEon "Hosk U Visbudizad, EOLRIIEIDo 1 BOUTET
CAH2NBSBr [ err |bemzgmigazodesh(2H) -opes: (45 19970; 60.65 3mpglls &5doo:
gg, 287. ?8. Foundsrolﬁoa%%tiaﬂ;tﬂlel. 41@(18.;9N, ela, 42; :051.25n67; nﬁgr114_- 61inBr,
W t h 6t her cyanogdeﬁ:hpfg%o Sg%légéle??%éjl lEcﬁl\"/'\% néa%ogé%egg éz?r% &gelp'nadgmg&te
3-i odoi mi dazol9[ 1,Pracipitate) wWasg hjfrrmeso| @ngs thechinsRtuhifaz FeLid. dyas, 2,
4-t hi adi azol e filtered to give 12.50 g (77EXaplthe3Gitle J[pmipbaads 1mf

3- et hyl sul f onyl - ﬁcﬁcﬂ disazo 5- benzi,m ol,e 2 Te,a
sol ut i gn gf 3- ?/rett#)ﬂzt | O- If?zl,aﬁf k?ggishz%%b[%ﬂg-' n)z‘l_,;%f]&z’ t%gr‘lz%rﬁnt)jézgl'g’l
(100my,  0.45 firol Wi mdxHg 7.84 (4, TchbBionel e daslBddlyt) i mo

m chl or oper benzoiz2axisd °¢ 287 ng, 0.95 mmole). The mxture was
stirred at [oom tenperature and the starting nmaterial was converted
to
Example 34
Synthesis of 3-{[4-ethylpiperazinyl]lmethyl}-1,2,4-

thiadiazoloi4,5-albenzimidazole
1-Ethylpiperazine {(0.732 ml, 6.03 mmol) was added to
20 a suspension of 3-bromomethyl-1,2,4-thiadiazolo4,5-a}
benzimidazole (704 mg, 2.62 wmmol) in dichloromethane (20
mL) . The mixture was left stirring at room temperature
for 26 hr. The material was diluted with dichloromethane
(150 wlL), and washed with water (15 mL) and brine (15
25 mh). The organic layer was dried over sodium sulfate and
evaporated to give a solid which was recrystallized from
acetonitrile (600 gm, 75.9% yield).
iu-NMR (CDC13) & 1.06 (t, 3H, CH3), 2.39 (g, 2H, CHp)
2.44 (m, 4H, 2CH,), 2.70 {(m, 4H, 2CHy), 3.90 (s, 2H,
36 CH,), 7.31 (t, 1H, ArH), 7.43 (t, 1H, ArH), 7.78 (d, 1H,
ArH), 7.92 {4, 1H, ArH); m.p. 140-141.5°C.

In a similar manner, by replacing l-ethylpiperazine
with piperazine derivatives, the following compounds were
35 wade:

3-{[4-propylpiperazinyllmethyl}-1,2,4-thiadiazolo[4,5-a)
benzimidazole



5 the sulfoxide after a few hours; it was then further oxidized to

he sul fone after 18h. The sol vent was than evaporated and the residue
gurrfl ed by chrorrat ography usi ng chl orof orm met hanol 10:0.1 as the
luent to yi¥PFPBB 50 ny (449 of 3-nethyl sul fonyl -1, 2, 4-RFHANANP o[ 4, 5-

30 al benzi m dazole as white solid: np 203-207 err]C(dec) [err]H NWR
(coderr]) [err] 8.31 (d,IH), 7.84 (d,1H), 7.94 (ddd, 1H), 7.43 (td,
1H), 3.63 (s, 3H}H- mam (COB13{ KBr p.89 115:30 3H,148%), 1. 5]144(4«; 1324, ¢81b,

1193, 1147, 1141, 7 r;g[er rﬁ(l\/rt,)ﬂ 127& Mt 5. 70 4H,
CH[err]Sqerr]) f] %er err ) (s
(%t 3)

Exanmpl e 31 Syﬁf:ﬁ@ rs Fat¢ CNir'fr d¥ ) grsseraZi- Ayl (51, dH4-
t hi adi azol o [ 4, 5- akH(Enzﬂdeaz(@ e 1H, ArH) WO97881923 1H, ArH); m.p. 108-

PCT/ CA97/ 0012% 4igp°¢. - 56 To a
cool ed solution of 3-brono-1, 2-4-thiadi azol o (4, 5-a] benzi m dazol e (0. 30
g, 1.17 mol) in 10 nL of di chl or onet hane, 2-pyridyl pi perazine (0.54

m., 3.51 mmol) 5 vag [addzehytihrapyieshyahgipbeazinglimethgd}al)opmed to stir
for 16 h. The reg&ghgg 254 u[r4e 5"‘@?b@h£%§éa%ié1 100 nmL of

di chl or onet hane a and . then brine

25 mL). The organr ? W%Ldrgva ( ' 6%'063% af PP &réﬁ&in%vaﬁﬁaiored
to give a yel liow ai. r70vvhmch411,0 20E9 ,par.rstu dal, bgH ¢ oCHyIN (Ehr9<9rrﬁ1sogrzaph52H2(40%

Et OA 60% h t I 6845
(CDC]Cerr]) [err]39)5(gae)§(t O:éllw eﬁjﬂ err §§ % Iﬁ{(s%x%g 7 8?]—1(%rr## 6. 725
(m 2H, pyr-H, 7738% '1:H* /!r}rrﬁb’ ®- 4%?5 396 - 7.55 (m 1H,
pyr-H), 7.68 (d, 1H ArH), 7.79 (d, |IH 15 ArH) 8.24 (m 1H, pyr-H),

mp. 176-177.5C. 3_{ja- phenylﬂlper%zlnyiﬁﬂbiﬁ&l} 1,38RA0€hiadiaf¥io[4,52Rhaci ng
2- pyri dyl gr razine.wth other piperazine derivatives, the
un

fol | owi ng con‘p} EnzAPEdIZEAE 20
3-[ 4- et hyl pi per az*HyNMRICRC Y )t hi adi. 820ol(m¢ 448, aRCHy) , b3n2® nimazéHe 2CH,),

4.00 (s, 2H, CHy), 6.90 (m, 3H, ArH), 7.25 (t, 4H, ArH),
7.50 (t, 1H, ArH), 7.80 (d, 1H, ArH), 8.00 (4, 1H, ArH);
m.p. 197-197.5°C.

3-{[4-(4-amino)phenylpiperazinylimethyl}-1,2,4-

thiadiazole [4,5-albenzimidazole

1g-NMR (CDC13) 2.82 {(m, 4 H, 2 CHy), 3.00 (m, 4H,

2CH5), 3.31 (s, 2H, NH,), 4.01 (s, 2H, CHy), 6.63 (d, 2H,
25 ArH), 6.78 (d, 2H, ArH), 7.32 {(t, 1H, ArH), 7.45 ({t,1H,

ArH), 7.80 (d, 1H, ArH), 7.98 (d, 1H, ArH}; wm.p. 199.5-

200.5°C. '

3-{[4-benzylpiperazinyllmethyl}-1,2,4~thiadiazolo(4,5-a]
30 benzimidazole
1H-NMR (CDCl3) 2.50 {br.s, 4H, 2CHy), 2.68 (br.s, 4H,
2CHy), 3.48 (s. 2H, CHy), 3.98 {s, 2H, CH2), 7.30 (t, 6H,
ArH), 7.46 {(t, 1H, ArH), 7.79 (4, 1H, ArH), 7.94 (d, 1H,
ATrH); m.p. 120.5-122°C.
35
3-{[4-cinnamylpiperazinyllmethyl}-1,2,4-thiadiazolo[4,5-
al benzimidazole



1H-NWMR (CDClerr]) [err] 1.15 (t, 3H, CHerr]), 2.55 (q, 2H, CHerr]),
2, 70 (br. s, 4H 2 CHerr]), 3.49 (br.s, 4H, 2CHerr]), 7.25 (m

ArH), 7.40 ( Jﬂ ArH) 7.65 (d, 1H ArH), 7.79 (d, 25 18er, {

* 153-154. 5[ err ‘3:97 1923 " 3.1 4-propyl pi perazinyl]-1, 2, 4-t hi adi azoﬁ%‘?
benzi m dazol e [err]H-NMR (CDC[err]) [err] 996 (t,3H, CHerr]), 1. 58
(m 2H, CRerr]), 30 2.45 (t, 2H CHerr]) 574 (br. s, 4H, 2CHerr]),
3.49 (br. s, 4 I NaRCH(EPE]Y), & 267¥t(m1H4HArHFH2723§5(thﬂJJ%HJM$9H2):
v Fj Eg,h oL H hé\rta, (a 72n{ deul é\rské; (&0 pznlfan%ss[aerzg] Qa, 1H, cm),
-[ 4- (2- hydr oxye ny i Z0

benzi m dazol e Fe%g] h(’ )érr];; t}§256t %Ll{ iﬁljl? Zagg ((tt' AL
CHerr]) 2.84 ATH) AH7. ZEI—I[(@r.r]J)H A ,(s7- Qﬁ—l ‘QCI—IFE!H]A}’HIBJ@‘Q 16%-
CHerr]) 7.31 s 3¢3%0 97/31923

PCT/ CA97/ 00125 - 57 (t, lH ArH),
7.45 (t, 1H, ArH), 7.66 (d, 1H ArH , 7.80 (d, 1H, ArH);

160- 161.5[err]C.  3- {{a-(2 pyridyl)plperazznyl]methyl} -1,2,4- thladlazolo
3-[4- (ﬁ_&ngr8EE§F¥Lrg;gﬁggﬂgnﬂﬂi§;?ge4 thlgdlaé?|0[4 g g] 5 bin2|n1dazole
[2?:{4Harr]) ( 6. 88%%I H%% ) 5 e ? %" %B {}4 13F82) .
ArH), 7.29 (t, IQH,4A9H) (s7. MH»(tCHiH Arﬁ? (w 5021(4 merH): Z\FH}, (£, 781Hd,
S oy o o A gt e B v bt s e ™
1H!NI\/R (>cl:Dpc:1§) [eP }’%é’ 6‘2]&&“ 'dLgH p’é%—’ffe‘rr“]%}‘ 2§44§M F's, 4H, 15
2CH err]2), 3.66 (s, 2H, CH[err]) 7.30-7.50 (m 8H, Arg) 7.64 (d,
1H, ArH), 7.78 (d,31H:- &8 HnidB-2-p}Qayide léddzliayiimethyl}-1,2,4-
15 thiadiazolo[4,5-albenzimidazole
1g-NMR (CDCl3) & 2.82 (br.s, 4H, 2 CHp), 3.17 (br.s, 4H,
2CH,), 3.79 (s, 2H, NHy}, 4.07 (s, 1H, CHp), 6.84 (m, 1H,
pyr-H), 6.94 (m, 1 H, pyr-H), 7.30 {(m, 1H, AxrH}, 7.50 {(m,
1H, ArH), 7.79 (m, 2H, pyr-H, ArH), 8.0 (4, 1H, ArH);
20 m.p. 214-215.5°C.

3-{[4- (4-methoxyphenyl) piperazinyllmethyl}-11,2,4-

thiadiazolo{4,5-albenzimidazole

1g-NMR (CDCl3) 8 2.80 (m, 4H, 2CH,), 3.10 (m, 4H, 2 CHy),
25 3.80 (s, 3H, 0CH3), 4.10 (s, 2H, CH,), 6.80 {m, 4H, ArH),

7.30 {(t, 1H, ArH), 7.50 {t, 1H, ArH), 7.80 (4, 1 H, ArH),

8.00 (d, 1H, AYH); m.p. 202-204.5°C.

3-{{4-{1- (4-chlorophenyl} -1-phenylmethyl)piperazinyl]

30 methyl}-1,2,4-thiadiazolo[4,5-albenzimidazole
1H-NMR (CDCl,) & 2.44 (br.s, 4H, 2 CHy), 2.68 (br.s, 4H,
2 CHy), 3.99 (s, 2H, CHy), 4.18 (s, 1H, CH), 7.20-7.40
{m, 10H, ArH), 7.50 {t, 1H, ArH), 7.79 (4, 1H, ArH), 7.91
(d, 1H, ArH); m.p. 82-84°C.

35



3-[ 4-ci nnanyl pi perazi ne] -1, 2-4-thi adi azol o[ 4, 5- a] benzi m dazol e 20
[err]HHNMR (CDCl[err]) [err] 2.81 (s, 4H 2CHerr]), 3.32 (d, 2H CMerr]),
3.51 (s, 4H 2CH err]), 6.27-6.36 (m 1H, CH, 6.60 (d, 1H CH% 7.23 -
7.46 (m 7HW ‘R/{ 37.65 (d, 1 H ArH), 7.79 (d, 1H, CASHPY 2

120- 121.5[err]C 25 3-(4-(3-am no-2- pyl’ldl_éﬂ)pl per azi nyl]l 2, 4-

t hi adi azol o [4, 5-a] benzi m dazol e [err] BNMVR (CDC err]) [err]3.42 (m

4H, 2CH err]), 3.55 (m 4H, 2 CHerr]) ,Exampl3 &5 (s, 2H, NHerr]2), 6.92
(dd, J=4.74 HZ, 1be RY ometP1(§d2, J-chilaa!ﬂ bio 14,89 Mz,
1H, pyr-H -3), ggﬂgg@ bie B E‘lﬁr?-ﬁyﬁm iy et@’,% ArM, 3 oaltppar ent
br. t, 2H, API]-I) e'?zB’Bia? € J = 1.57 Hz 4.78 Hz 1H, pyr-H) m p.
176-177.5[err] C Dipropyitar(ihe {0 64 mlk, 4.67 mmol) was added to a

(4-chl orophengl ) 5 SBQﬁQﬁ) et yd )%Dﬁi@&&ﬁﬁ@ﬂylfﬁz 4- t:hladlazoloipgerr]l > 68

1, 2, 4-t hi adi azol o enzi m dazo hrr- é} 1l err
(br.s, 4H, 2CH ePPPFimadazeie, (Q-54g, 1.87 2@Hf’ P §‘“e
7.2-7.5 (m 11H, m&H), 'I‘heSQnJ(xt,ure wabH lefitH) gt ixxi®g( @t ];HomArtIel)npeurapure

172.5-174[err] C gor 26 WO 9913198 erial was dlluted with dichloromethane
PCT/ CA97/ 00125

Exanpl e 32 SyAPReTY) of 30%. pashet pithni YRYes. 2? 4% nt9dPkd 013, 30%)

benzi m dazol ao05 sodzumT@ulfaae sotobi@d (15swoLluti ofhe owfanic 3ld@yenowds?2, 4-

t hi adi azol of 4, 5- gamc;géia &45%39 %,lgagg jang] )ev'aBoi-éted t8§gﬂve a

di chl or onet hane am no éB 1'e
tW%n

dropwi se and t he SRLAALPBI GRS I’fﬁﬁ'e"a’stt@lglzegt ?me‘o?c?l%"{ftr?ﬁl&
m xture wad dil utted witeld100 1H+NMRof (ERQh)ordn@t&anét antH wadfés) wi ﬁhSWat er

(2 x 30 n) aiﬂqul th@n géﬂ: e (4, %<o§5mrrt)m Theowy) g?ru a1l av&rlm§(dné
over nmagnesi um sulrate and_ev a (0} a (0} (0}

83% ) [grr]H‘ﬂNR(éﬂacf[terP-f*) ?Eﬁ ‘E‘g 'gp’g*F %e*b 778 E Bgr %f?
(apparent br. d, 8Lé3 py - Hy, Nﬂﬂ& (ntp 1Mp-5-72.5 °C.

7.12

In a similar manner, by replacing dipropylamine with

other amine derivatives, the following compounds were
20 wade:

3-dimethylaminomethyl-1,2,4-thiadiazolo(4,5-

albenzimidazole

ly-NMR (CDCiz) & 2.41 (s, 6H, 2 CH3), 3.90 (s, 2H, CH3},

7.32 (t, 1H, ArH), 7.44 {(t, 1H, ArH), 7.76 {(d, 1H, ArH),
25 7.99 (d, 1H, ArH); m.p. 134-135.5°C.

3 ~diet1iylaminomethyl-1 .2,4-thiadiazolo{4,5-

al benzimidazole

1g- NMR (CDCl3) & 1.07 (t, 6H, 2CH3), 2.73 (q, 4H, 2
30 CHp), 4.08 (s, 2H, CHy), 7.30 (w, 1H, ArH), 7.43 (m, 1H,

ArH), 7.77 (4, 1H, ArH), 8.04 ({(d, 1H, ArH); m.p. 109-

110.5°C.

3-dibutylaminomethyl-1,2,4-thiadiazolo[4,5-

35 albenzimidazole
1H-NMR (CDCly) & 0.85 (t, 6H, 2CH3), 1.26 {(m, 4H, 2CHy),
1.43 {m, 4H, 2 CHy) 2.65 {m, 4H, ZCHz) 4.10 (S, 2H, CHjy),



15 ArH), 7.38 (t, 1H, ArH), 7.51 (m 2H, ArH & pyr-H), 7.70 (d, 1H,
ArH), 8.28 (d, 1H pyr-H,; mp. 155.5-157[err]C In a simlar
manner, by replacing 2-am nopyri di ne wi th ot her am ne derj i , the
fol | owi ng corf@and220 were nade: PerERb oSS

3- [ 3-pyridyl am no] -1, 2, 4-t hi adi azol o[ 4, 5- a] ben2| m dazol e [err] H NWR
(CDCl[err]) [err] 7. 41 (t, 11H ArH), 7.48 (t831H ArH), 7.62 (dd, 1H,
pyr-H)y, 7.75 (d, 1, 27Arl(-& 81:!34A:(}ﬂ,, ]JH45 (t,AnH) , AgHU4 '€n78 241, pAHE- H}rH)g 02
(d, 1H, pyr-H; mpg 5121£- fr.p. 72-72.5°C o

3-[2-pyridyl net hyl am no | ad| azol o[ 4, 5- a] benzi m dazol e

[err] H NVR (CDCl[err]) 8 2. 02 (s 1H NM, 4.84 (d, 2H, CH2), 30 7.22-7.56
(M 4H, 2ArH & 2 Pyr- , 7.75 (m 2H, ArH & pyr-H, 7.85 (d, 1H,
ArH), 8.66 (d, g Lak61o[4,5-

3-[N net hyl - (2- pyrld ‘ﬁk égﬂrﬁ?"ﬁo s §52th71t31;1|[a§zo| ol e 35 g

benzi m dazol e [eP [err]) [err] 3.11 (s, 3H, CHerr]), 3.18
(t, 2H, CHerr]), 1m- Nﬂn87(cm132Hs cHes T {9, FHOA27.ER)(m37H - ME, 72 26
6\8 9%/3192§ Ar-H) cply403 65, (4 287 Fem, Y- $234 Me 1|-tLHPYI&rﬂ1),bO71;45.=ﬁ3(t. 1H,

59 (d, 1H, Ar HAXEY, 72-891{d,q 18y RrHl g Zl”(d‘d'lH‘ch%‘rr ®P. Lipr1e?
105-107 [err]Ci1o °“c. Exanpl e 33 synt hesi s of
3 -bromonethyl -1, 2,4- thiadiazolo [4,5-a] 5 benzim dazol e A

SN DT TR CTHE O
bronmoacetonitrile 1H,§#B. XEPClsh, & 6.351.(6, 2Hm~rtq1'§2 . ']#8 {t, 1H, ArH),

di chl or onet hane (1505qL)(twa§_Hst nk-frgd f701724$dh 1HA mhRY e 1084 pURCi PH | aheH,

e B S RS T e e

227°C.

3-(1,2,4-triazolylmethyl)-1,2,4-thiadiazolo(4,5-al
benzimidazole

20 lH-NMR (CDCl;3) & 6.26 (s, 2H, CHy), 7.39 (t, 1H, ArH),
7.50 (¢, 1H,, ArH), 7.80 (4, 1H, ArH), 8.04 (d, 1H, ArH),
8.10 (s, 1H, H of triazole), 8.83 (s, 1 H, H of
triazole); m.p. 204.5-206°C.

25 Example 36
Synthesis of 3-(2-pyrazinyl)-1,2,4-thiadiazolo[4,5-a]
benzimidazole
A mixture of 2-butyl-1,2,4-thiadiazolo[4,5- ]

benzimidazole-3 (2H) -one (300 mg, 1.213 mmol} and

30 pyrazinecarbonitrile (319 mg, 3.03 wmmol) in 8 mbL of
dicloromethane was stirred at room temperature for 36 hr.
The precipitate was filtered and washed with
dichloromethane to give 0.28 g (91%) of 3-(2-pyrazinyl)-
1,2,4-thiadiazolo[4,5- lbenzimidazole as a white solid;

35 lg mMR (cDCly) & 7.32 (t, 1H, ArH), 7.50 (t, 1H, ArH),
7.83 (d, 1H, ArH), 8.67 (d, 1 H, ArH), 8.87 {br.d, 2H,
py-H), 9.59 (s, 1H, py-H); mp 255-256.5°C.



NVR (CDCl[err]) [err] 4.79 (s, 2H, CHerr]), 7.42 (t, 1H, ArH), 7.51

(t, 1H, ArH) , 7.84 (d, 1H, ArH), 7.94 (d, 1H, ArH) ; np 242- 244
[err]C. 15 Exanpl e 34 Synt hesi s of

3~ (" 4-et hyBPREES uyl I nethyl }-1, 2, 4- t hi adi azol o [ FCBiCap7o012s

benzi m dazol e 1- Et hyl pi perazine (0.732 m, 6.03 mvl) was added to
20 a suspension of 3-bromonethyl-1,2, 4-thi a(§| azol o [4, 5-4a]

benzi m dazole (704 ng, 2.62 mmol) in di Erempdecshane (20 m.). The
mxture was |eft eluma at seom tg a npxpéfuzi%@marblhﬁ rplgerdal
was diluted with oro ,_and washed with water (15
nL) and brine (15°% ’rﬁ'5° *rﬁeaé’f’aﬁ ’F‘E"q was dried over sodium

sul fate and evaporbtledarbogyldiamiddzalehi{Ch3Bas gecrudal imngd fwaem

gﬁet (C)Jr-lll[élr‘:‘i)e (ﬁoga&ﬁ@d - g(yéc%(hﬁ!l@n of 2- J:'é‘ry%%u—eﬁﬁkhﬁégéiwl&é :‘Q-Ga](t
4H, 2CH err]), ’@‘b‘gq’('%l ?130{%'%8?”} 3% §‘1‘£’ 1%0%%163 7)"% (t, Thm
ArH) , 7.78 (d, 1r¢su1tinag oLt i8h (whs 1bkirred 3t AD. 3C F40- 1211h5[ erTHeC

In a simlar ”annﬁéactbﬂor{ eph@il:ﬁ‘ﬂel ‘%}ﬂ)&hﬁh@?r azdlﬁ?xged Wtdi Pi Rer agh e
derivatives, the follown con'goun s were 35 . nmad

3- {[4
- propyl pi per azi nyF{HE 1BLO 4 { B adi BoHtY [4  Botytion. hop, i NoRol e
WO 97/31923 10 pyrldyl)plperazine {(0.268 g, 1.64 wndA0T/vdED AL T the

-2H60CH[ err] g err] F&M&}i@@&{ﬂx{ﬂé) [ ednd rQs&@t:i(rI wikcudd &dd st ikl B
2.70 (s, 4H, Z%I-{%Tf A B “@’9"‘%’853% '@% éﬁﬁ%’lai ggs(?ﬂ\ﬁ[a?é AHST)h
7.45 (t, 1H, di Ak dfometHade( K10DHMIAr ad Wadhefd with, 18 HCL ni49 WQa-

5 110[err]C. and tBed[ 43 ( F=budr@sy ity ! ) Prer &ddhild MRy hwals 2afted
15 over magnesium sulfate and evaporated to give the title
compound as a solid (0.2 g, 40% yield).
lg-NMR (CDC13) 8 3.69% (m, 2 H, CHp), 3.79 (m, 2H, CHy),
4.05 (m, 4 H, 2CHy), 6.70 (m, 2H, pyr-H}, 7.30 (t, 1H,
ArH), 7.40-7.60 {m, 2H, ArH and pyr-H), 7.80 (d, 1H,
20 ArH), 8.00 {(d, 1 H, ArH), 8.23 (m, 1H, pyr-H); m.p. 222-
223.5°C.

In a similar manner, by replacing 4-{2-pyridyl)
piperazine with other amine derivatives, the following
25 compounds were made:

3-{4- (benzyl)piperazinylcarbonyl}-1,2,4-thiadiazolo(4,5-

al] benzimidazole

1 NMR (CDCly) & 2.72 (m, 4H, 2 CHy), 3.60 (s, 2H, CHyp),
30 3.92 (m, 4H, 2CH,), 7.31 (t, 7H, ArH), 7.46 (t, 1H, ArH),

7.80 (4, 1H, ArH), 7.98 (4, 1H, ArH); m.p. 230-5-231.5°C.

3-{4-methylpiperazinylcarbonyl}-1,2,4-thiadiazolo[4,5-a]
benzimidazole

35 1H NMR (CDCl;) & 2.37 (s, 3H, CH3), 2.51 (t, 2H, CHp),
2.60 (t, 2H, CHy)}, 3.90 (t, 2H, CHy), 3.96 (t, 2H, CHy),
7.33 (t, 1H, ArH), 7.73 {t, 1H, ArH), 7.80 (d, 1 H, ArH),
7.98 {4, 1H, AxH)}.



t hi adi azol o [ 4, 5-a] benzi m dazol e [err]H-NMR (CDCl[err]) [err] 2.55
%M616|(_L 2;3:::[ eg_l][ of])pi per azi ?e, CHerr]), 10 2.70 (m 4H, 2CHerr]),

) m \ err]), 3.99 (s, 2H, CHerr]), 7.32 , 7.45
(¢, 1H ArH) WOSTR984  1H ArH), 7.91° (d, 1H ArH): (i’c‘ﬁ’&kb’"ﬂ’@ ,
165-166. 5[ err] C.

3-{[ 4- phenyl pi perazi nyl ] nmethyl }-1, 2, 4-thi adi a2l o[ 4, 5-a] 15 benzi m dazol e
1H NVR ( CDC13) 2.80 (m 4H, 2CHerr]), 3.20 (m 4H, 2CHerr]),
ifi-looA(ls-ij 2H, 80CI(—I([jerr].QO (m 3H, ArH), 722:5,,%; 4, ArH), 7.50 (t,
, ArH), 7. , 1H, ArH), 8.00 (d,, 1 : 197197, . 20

3-{[ 4- (4- ani no) pheﬁ!ﬂ"dﬁﬁzzi R ] nét‘ﬁ?rp’?’f?;? perazinyl] ﬁ?aﬁr‘gi‘é oad‘5‘9°l°
[ 4, 5- al benzi m dazol#, 5-albenzenl JaRSX&€DCl[err]) 2.82 (m 4 H 2
g![;[gm 5? Og(gn?) 5(3H, oy B én%%[&%r]oﬁé gf%as%lﬁumm%imdﬁaéeog(:eo 2y, 5.06

, o. : , rH ., ..6. : . Ar . ,
7.45 (t,1H, o), butyd dyomide A?’ré‘g ‘7‘.%980'63?"'“81{@'A?%?P‘gn’%‘o’fﬁf};‘)@é. 5-
200. 5[ err] C _ 1,2,4—thiadiazolo[4,S—a]benzimidazole (798 wmg, 3.07 mmol)
3-{[4-benzyl pi per agzj, Ny MREBY bk 1 2 -dMHoAd{ Az 0[ dab- 2pfludéd for 16 h.

benzi m dazol e err].HNVR (CDCl[ err 2.50 r. 4 g
2.68 (br.s, 4H, hd &PP) YWas zfg"a(%).rafﬁfi C%ferér g?)e,ss’ss. Sbh%gﬂ%&,é‘)‘-"
CH err]), 7.301§t,p&ttitioned Aridtwerni6 dichlbomathgne 7, apd( d watgr. Ar ifhe 7,

Zf"c(gh 1H|1 _ ALt {Bplla D. %2823 LIHlC. five3Stimes wdth[ water, dried
o ooramy LRl per azl By NES i sulEate’ and” eVAB00h e o, give, Hn BRNZL MAAAAP! €
- 61 [err] H BiMR waEDBikedr Vithepcpporitridny, A% Toyqlairte =44 (s

?g, 1&0%64;”)’ iéoitgeédfwh(i%a 2%&%iq$@kkd73(%(ag)2H, @ifecr 8p) 146wk
i Sy, s pyeipied iy gemetiagaBhy (w3 giih | Puk, fedl ghming [
163[err] C. which was recrystallized £from hexane (5:95) (440 mg,
41%) .
lg-NMR (CDCl3) 8 0.95 (t, 3H, CH3), 1.30 (m, 2H, CHp),
1.50 {(m, 2 H, CHp), 2.40 ({(t, 2H, CHy)}, 2.7 (m, 4H, 2CHy),
20 3.5 (m, 4H, 2CH,), 7.3 (t, 1H, ArH), 7.4 (t, 1H, ArH),

7.65 (d, 1H, ArH), 7.8 (4, 1H, ArH); m.p. 121-122.5°C.

Example 39
Synthesis of 2-mercapto-5- (tert-butoxycarbonyl) amino-
25 benzimidazole
A. A mixture of 2-mercapto-5-nitrobenzimidazole (10.0
g, 5 1.23 mmol)} and iron fillings (8.0 g, 143.24 mmol) in
ethancl (80 mL) and water (10 mL) was refluxed. Then,
concentrated HC1 (1.2 mL) was added dropwise in ca. 12
30 min. The resulting dark brown mixture was refluxed for a
further 1.5 h then cooled in ice and neutralized with a
saturated sodium bicarbonate solution to pH 7.0. The
mixture was diluted with EtOH (50 mL), slurried with
celite (0.82 g) and filtered over a bed of celite. The
35 cake was washed with EtOH (3 x 100 mL). The combined
filtrate was concentrated in vacuo to afford 9.2 g of a
light brown solid. Crystallization from hot water gave
the 2-mercapto-5-aminobenzimidazole (6.74 g, 80%) as a



3- {4-(2-pyridyl)piperazinyl]nethyl)-1, 2, 4-thiadiazolo
[ 4, 5-a] benzi m dazol e 1H NWVR (CDCl[err])) [err] 2.80 (m 4H,

2CH err]), E‘Vg(;y&{&:t4H 2CH[err]) 10 4.00 (s, 2H, CI—I[PeC[F%’, 660 (m

2M, pyr-H) ArH), 7.45 (t, 2H, ArH)
AFH); 7. 98 (d, 1H, pyr-FD, 8.18 (m 1H, yr-FD; mp. 214- 214 5[err]C.
3-{4-(3-am no-2- pyridyl) pi perazi nyl | net hyl } - 1 , 4- 15
t hi adi azol.o[ 4, 5- a] bt npdewm| golid. [ yH-NMR I\l\mS(OOZD®13¢) deer (br2. 82 (@m.,s,
?H iHCH[Ge_iEr])])B é]:gi—tg 43, 1(41l-,|, 2H, A@QH[ er¢ley- 63??:9 @S, 9. ol erlf-l])&rd' 07
S, err p ; pyr
iH ArH), 7.50 mﬁ’ 1&% Xbﬁ) 8. %’ w2 zgﬁk 3}’“%9 Ar H ‘(Cd” 1H,
ArH); 20 mp. 24k AL5. BIkrd,] C123.6, 10938 p4.4 IR (KBr, cm-l) 3362,
(4- met hoxyphenys ) 3 e ,az31mal, | h_@‘g’(]hyiézzl,l.l,s%% t hi adi azolo [4 , 5-a]
benzi m dazol e 1H- NWR (CDCl[err]) 8 2.80 (m 4H, 2CHerr]), 3.10 (m
4H, 2 CH err]), 25 3.80 (s, 3H OCHerr]), 4.10 (s, 2H, CHerr]), 6.80
(m 4H ArH, B. 7. 30 gelutijan /ofH) 2-felrpto-SthpinehénzifiShzede 1(2d.0
'g\r ?%14 (1-(4 8-h|00 (<, 3-153 ar |'i‘amohlr)" plana()?dllz%&[-gﬁﬁ Qilcarbogoaterret(%o 52 g,
- -(1-(4-chlor p eny [ az
-1, 2, 4-t hi adi azol 3{5}6? ?g“f‘é’ml 48 i}ﬁh r\fﬁ&%( Be13y2g eFFT‘XEé‘QA at
(br.s, 4H, 2 df eryqom tzmsrebnr%,fam,m h under @I—lPJa'trk]e)t of. f9tfegerRH,
CH2), 4.18 (s, 1H, CH), 7.20-7.40 (m 10H, ArH) .50 (t, 1H, ArH)

7.79 (d, 1H, ArH), 7.9 (d, H.. m
97/ 31923 JI‘HF was remdve%r By gv F%&Q‘?/ 00‘?%5 reduced

- 62 pressure and thepy awgpédgg was Sgnyseslbizsd from
3-di propyl am nonetdgdtohirilet Bbagit¥FeeloftheStitle cotbobBAZi(BBdazgl € gos)
I5 as a light yellow solid. IH-NMR (DMSO} : 1.50 (s, SH),
7.00 {(d, J=8.6 Hz, 1H, Ar-H), 7.11 (dd, J=8.6 and 1.8 Hz
iH, Ar-H), 7.53 (s, 1H, Ar-H), 9.41 (br.s, 1H), 12.41
(br.s, 2H). 13c-NMR (DMSO) : 167.9 (C8), 152.9 (c=0),
134.9, 134.9, 132.5, 127.5, 113.3, 109.3, 99.5, 79.0 {(C-
20 0), 28,2 IR (KBr, cm™1): 3300, 3127, 1724, 1706, 1623,
1530. M.p. 217.1-217.7°C. Elemental Analysis calc (found)
%, C 54.32 (54.32); H 5.70 {5.71) and N 15.84 (15.85).

Example 40
25 Synthesls of 5°'-(tert-butoxycarbonyl)amino-2-butyl-3-oxo-
2,3-dihydro-1,2,4-thiadiazolo- [4,5-albenzimidazole and

6’ - (tert-butoxycarbonyl) amino-2-butyl-3-oxo-2,3~-dihydro-
1,2,4-thiadiazolo- [4,5~albenzimidazole
A. To a slurry of 2-mercapto-5-{tert-butoxycarbonyl)
30 aminobenzimidazole (11.46 g, 43.19 mmol) in o-xylene (50
mlL) pre-heated to 100 °C was added n-butyl isocyanate
(7.3 mL, 64.79 mmol) wvia syringe. The mixture was then
heated at 145-150 °C for 1.5 h, then cooled to room
temperature and diluted with hexane (200 ml). The solid
35 was collected by suction filtration and dried under
vacuum to afford l-butylcarbonyl-2-mercapto-5- {texrt-
butoxycarbonyl) amino-benzimidazole (14.19 g, 95%). 1y-
NMR (DMSO) & : 0.94 (t, J= 7.2 Hz, 3H), 1.20-1.60 (m, 43,



Di.propyl amne (0.64 nlL, 4.67 mvl) was added to a 5 suspension of

3= brononet hyl -1, 2, 4-t hi adi azol o[ 4, 5- ] benzi m dazole (0.5 g, 1.87
nol ) in dlchloronethane(40 m.). The mxture was |e Lrring at
reom t enper at WRIBLS - tor 26 h. The material was diluted W 'ﬁkym{zg

dt chl or onet hane (100 m.), and washed with yvater (3 x 40 nL) and 10%
10 sodiumsulfate solution (15 nL). The organ§ | ayer was dried
over magnesi um sul f &Cdnd levapdsat edilt,0 JidFe3a43 (m, .| THali) ch Mmdg-7.23

E?:(EH[Sta' il)[zed }‘rom @Bt Qﬂl'9tg' 533(@79 ﬁ]H m Arfz@/ow &ad) (s, 1h§r,r}7H9z~IiVE?d.

err err r r

2.60 (m 4H, 2CH[er38‘j?9> E{" : IL{' %z%[’ e5r H s' 1k 5;5“3212 ($¢ ?li:f,:gA{ H)f‘?'

7.44 (t, 1H, ArH), 7AH.8 NECHH, AEH)!mental ASaDSS(%I,CiHJ Afppndm¥g. C 56.0

70-5-72.5 [err]Cs (ss.8); H 6.4 N(HA Bl Fnlgakw MBNAE(1s by .repl acing :

di propyl am ne with ot her am ne derivatives, the follow ng conpounds

wer e 20 made: 3-di net hyl am nonet hyl -1, 2, 4-thi adi azol o[ 4, 5-

a] benzi m dazol e B. [ efr | HINWRY( CI¥EL[ el rpytylgazbamoyl - 2 smeBiapto-GH (&K},

?HQOA(IS-D 2H, 25CH[ $r rg]gﬂu(tgxycarbc?nﬁﬁ) érﬁmnoyénl zﬁfn%gz%l[ém (tb.9dHg Ar¥l ,50". dftof §l,
r r er

3-di et hyl am nonet hyl Ea f}g} ﬁé g?“azosg “gﬁ %‘Jlﬁadl m®azole © and

[err]H NWMR (CDO [é}rfi]E):hVéPm}nq oB- 9(tmL6H 709 em!IN]J)) wap3 added 4Hn 2one

30 CHerr]), 4.08 (sortddn.CHrré ri‘ésuftft% (d]]eai'Hsofﬁfﬁon w3 trrél, at ca.

érg?buZyrZim norretlﬁyldwj-é f840?%| %inaZOFhfﬂl_%mmlg% en2| ’m d%ilgl gml’ﬂ }"C'

[err] H NMR (CDA [ er rqBLorefprmo (4% wlh), was, aﬂéﬁﬁe@:%ﬂ@ 2¥egnfad4H -5 h.
2CH err]), 1.43 (m 4H, 2 CHerr]) 2.65 (m 4H, 2CHerr]) 4.10 (S,
I%gll'/ g[g(;/r 6%125 15 A%Zé§1%%§rrlng for a further6315 min at 0 °C, the
mixture was allowed to warm to room temperature then
diluted with chloroform (1.25 L). The organic phase was
washed with brine {2 x 100 mL), dried over sodium
sulfate, filtered and concentrated in vacuo. The regidue
20 was slurried in methanol (100 miL} and filtered. The off-
white solid was collected and dried under vacuum to
afford the title compounds as a mixture in ca. 85/15

ratio (by l1H-NMR) .

25 The proton NMR spectra obtained by heating the
samples were helpful in the assignment of the peaks in
the aromatic region corresponding to the 2 isomers.
Isomer 1 : IH-NMR (DMSO) & : ©0.95 (t, J=7.2 Hz, 3H),
1.36-1.43 (q, J=6.8 Hz, 2H, CHoN), 1.53 (S, 3H), 1.65-

30 1.73 (m, 2H, CHz}, 3.73-3.78 (t, J=6.8 Hz, 2H, CHy,N),
7.38 (d, J=8.7 Hz, 1H, Ar-H), 7.80 (d, J=8.6 Hz, 1H, Ar-
H), 7.98 {8, 1H, Ar-H), 9.53 (s, 1H)

Igsomer 2 : LlH-NMR (DMSO) & : 0.95 (t, J=7.2 Hz, 3H),

3s 1.36-1.43 (g, J=7.4 Hz, 2H, CH2CH3), 1.53 (S, 9H), 1.65-
1.73 (m, 2H, CHz), 3.73-3.78 (t, J=6.8 Hz, 2H, CHzN),
7.38 (d, J=8.7 Hz, 1H, Ar-H), 7.63 (&, J=8.6 Hz, 1H, Ar-
H), 8.34 (s, 1H, Ar-H), 9.60 {s, 1H).



7..27 (t, 1H, ArH), 7.45 (t, 1H ArH), 7.78 (d, 1H ArH), 8.02 (d, 1H,
AtH); mp. 72-72.5[err]C 5

3- hol i -1, 2, 4-thi adi | of 4, 5- b | e
[e.E??ITN(I\)/RI r?g%%f?é%‘g[err] 2. 6|6a '((%204&[ 2 CHerr] ?] gn?lrg(frifaﬁz‘uosznﬁ

Ce[err]), 3.99 (s, 2H, CHerr]) 7.33 (t, 1H, H,7.45 (t, 1H, ArH),
7.80 (d, 1H, ArH), 7.91 (d, 1 H, ArH) m p. 1ﬁé 147 10 Jerr]C
3-(imdazal yl nethyl) 1, 2, 4-t hi adi azol o[ 4, 5-a] benzi m dazol e [ err] H NVR
(CDCl[err]) [err] 6.35 (S, 2H, CHerr]) gxédmfiBe 41, 1H ArH), 7. 53
t, 1H ArH), 7.7 1H Ar ,84.(m 2H ArH

g.H, AI’H), 5)12 (d, !ﬁ% g’- [g (% é? 1'£rd4l_ghisa azo(.L

-(1,2,4-triazolyl nt‘ealﬁrla)]-brnzlﬂim%ﬁ awldo[ﬂ' Mno— [3- (2ppyzidytdzdl & ,4-20
[err] H NVR (CDGL[ e¢KiadifaRolh (8, $6a) KénzitlidaGbherr]). 7.39 (t, 1H ArH),

7.50 (t, 1H, ArH), 7. 1H. Ar 8.04 (d._ 1H _ Ar .10 ,.(s,
1H H of triazol®), 8%%'3“{“?” ‘Ikbﬁlfo‘i‘ﬁltso%’mm%xa?'ﬁ%z%?'e)l?ar?ﬁé. (1.3
204.5-206[err]C. g, 2576 mmol) in chloroform (S.@Dxamble 88s added 2-
Synthesis  of %yéx%pwlaahayl(b 5352 4~ tﬂ”"s&dllﬁi&no 14 oRedlportion. The

benzi m dazol e m xture but th| a azol o[ 4, 5-
] benzi ni daZdta ‘“&%5“8( Y85 regn‘b“"ed E‘ﬁs hrmé gﬁ %‘
pyrazi necar boni% r i¥qom tupepgturg B eyl in 8 nL of

di cl oromet hane was stirred at roomterrperature for 36 hr. The

precipitate was filtered and L chl oronet hane to

give 0.28 g (919% of 3-TFFTFSEFnRS- rE"'mov'adl ‘f“ifli hrﬁ‘a‘i“éi | BFgsgure an
| benzi mi dazol e as thevwesidng iwks s3FTipdr MthNIﬂPZEG@DI:I Bthet) (per mL) 7 232

(t, 1H ArH), 7.50 fiitterkbld. Arthe off-whitle 8301{dl, wisl A1l ect8d64nad.arked

ArH), 8.87 (bryd, glder vacudl M aid, (So.d8? §Y-RemaiP 23> 26 Rl C
butoxycarbonyl)amino- [3- {2-pyridyl}]-1,2,4-thiadiazolo .
[4,5-albenzimidazole and 6’~{tert-butoxycarbonyl)amino-
{3-{2-pyridyl)}-1,2,4-thiadiazolo{4,5-albenzimidazole in
ca. 1:1 ratio were obtained.

1y-NMR (CDCl3) & : 1.56 (s, 9H), 6.67 (br.s. 1H, NH),
7.23-7.32 (m, 1H, py-H), 7.54-6.60 (m, 1H, Ar-H), 7.66-
7.69 {(d, J=8.7 Hz, 0.5H, Ar-H), 7.79 {(d, J=1.9 Hz, 0.5 H,
Ar-H), 7.93-7.98 (t, J=8.0 Hz, 1H, py-H), 8.28-8.32 (m,

25 1H, py-H), 8.64 (d, J=9.0 Hz, 0.5 H, Ar-H), B.86-8.89
{(dd, J=4.8 and 0.9 Hz, ©.5 H, py-H), B.98 (br.4d, J=4.8
Hz, 0.5 H, py-H) and 9.20 (br. s, 0.5 H).

B. A slurry of the compounds obtained in Example 41,
30 part A (1.0 g, 2.72 mmol} in a solution of HCl1 in MeOH
(25 mlL) were stirred at room temperature for 4.5 h. A
further 25 wL of HCl in MeOH was added, and wvolatile
materials were removed in vaccuo. The residue was
slurried in diethyl ether and filtration afforded the
35 title compounds as their light yellow HCl salts (0.99 g,
96.6%) in ca. a 1:1 mixture of isomers (by HPLC: 20 mM
ammonium acetate/acetonitrile 60/20; Cl18 column). IR
(KBr, em~1): 3419, 1611, 1551, 1527. Elemental Analysis:
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-pyridyl)piper azi carbonyl -1, 2, 4- t hi adi azol o[ 4, 5- azole

- Car bony! d¥ Fﬁ’ﬁé?ol e (0.355 g, 2.19 mol) was 5 adde%l:?%ﬂéjl'@(sgutl on
of. 2 car boxy-1, 2, 4-t hi adi azol o[ 4, 5- a] benzi m dazole (0.3 g, 1.37
nmmol) in DMF (10 nl). The resulting soltution was stirred at 40
[err]C for 2 h. Hedc. (fauaddtifon C4wikt % 0) igrBddall yi3-5¢hamged 18rbm
a white suspensi.an . into a yel | ow sol ution. N ( 2-
10 pyridyl)piperazine (0.268 g, 1.64 nol) was added to the reaction
m xt ure. The resulting m xture was stirred at 40 [err]C for 3 h, and

cool ed. The material was diluted with Exgiplerd@ret hane (100 nl) wad

washed with 1IN HCL s(yﬁ%zkks of 1,20d-thesabeadiaiid,66Q)Bbazimidu¥®10B990LE-
| ayer was dried 1 ggv r% ?’?%FSI sul fate and evaporated to give the

title conpoun ‘g, 40%vyield). [err] H NWMR
(CDCl[err]) [err] 3.69 Patagsiym ccH[réqqn]a):e 3529 ven 294 OMjcddr Wprs addedatos
(m 4 H 2CHerr]).a Gol%tiBn 3k LPYeut)l TssSéhylamibld (0.788AgH) 3.944Rmd1H0

(m 2H ArH and pyr nla)zz‘i Lromo§92%3ﬁ5li§1a%1aé%m’[4 5- lekgeq-lem%a?pie n.é}lB °3

(m 1H, pyr-H n a“si h%rg'by
repl aci ng 4- (2 1;9yr|3d>9l4) mmol) [inpdHEzi (6 \ibh ot Bhe mikherelevawasticredt ab
following 25 CO”&@dﬁdS Winpe#B8B8re for 16 h and then refluxed for a

3-{4- (benzyl) pi per ar, I t hi.adj azol

be%zi gn dasgl Zapl P at%ﬁtﬁﬁ% C%'Cly[garr 541errlt a'fg e("%[f’%iatei &ﬁ[ QLYT?SS a%‘é
(s, 2H, CHerr]), @ eesgqi wagH, pztwé#qrﬁd beteqn ethyl ppsptate 44188,
1H, ArH), 7. &ﬁa)(dndlbiatéf Hiis %198 (d’helHrgAﬁEB: phiagk was washed with

230-5-231. 5[ err .
3- { 4- met hyl pi peﬂrsam T PEar By 11 18 VS Sy Bigpte and evaporated

benzi mi dazol e 35 Hoergi¥e NRR {31 [ whigh Féﬁr]f‘?t@Fr(SP“’-B-lﬁleél-l[lé\frFleanl
(t, 2H, CHerr]), chromaBo§Paghy 2i03CHMmot]:), cBCDY) (tto 2KiveH ene] ) 18186
,(A}'H)ZH m[e?r]gé’(&"“‘fﬁ}‘zﬁfﬁﬁg’“‘gj"ﬂ’ ArH), 7.73 (t, 1H, ArH), 7.80 (d, 1 H,
20 lH-NMR (CDCl3) & 0.92 (d, 6H, 2CH3), 0.92-1.10 {dd, 6H,
2CH3), 1.40-1.52 {(m, 2H), 1.54-1.78 {m, 2H), 1.80-2.00
{m, 2H, CHp), 3.34-3.45 (m, 2H, CHyNH), 4.48-4.58 (m, 1H,
-CH of leu), 6.56 (t, J=5.6 Hz, 1H, NHCH,), 6.60 I(d,
J=8.3 Hz, 1H, NHCH), 7.15 (t, 1H, J=7.4 Hz, Ar-H), 7.34
25 (t, 1H, J=8.2 Hz, Ar-H}, 7.64 (4, 1H, J=8.2 Hz, Ar-H),
7.77 (4, 1H, J=8.1 Hz, Ar-H),
13c.NMR (CDCl;) & 172.5 (CO-CH), 164.4 (c-s), 150.4,
145.0, 127.8, 124.5, 121.3, 119.1, 110.2, 55.4 (CH-CO),
41.7, 38.4, 38.2, 25.8, 24.9, 23.0, 22.4, 22.1.
3 IR (thin film, cm~1): 3241 (NH), 1660 (C=0), 1574.
M.p. 105-107 °C. Elemental Analysis: Calc. (found} %; C
61.10 (61.30), H 7.29 (7.05), N 18.75 (18.43).

Example 43
35 Synthesis of {1,2,4-thiadiazolo[4,5-albenzimidazol-3-yl}-
carbonyl-L~leucyl isocamylamide
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é-4-bt|' 1)-1, 2, 4-t hi adi I 4,5-alb
A-( -buty plvﬂ?gﬁﬁbﬁy) i adi azol o [ a enzk&r@g{%&%utyl

m xture pot assi um carbonate (700 ng, 5.06
brom de (0.43 nL, 0-4 mmol ), 3-piperazinyl-_ 70
1, 2, 4-t hi adi azol 0[4 5-a] benzi m dazol e (798 m(:; 3.07 mol) in THF (15
m.) and DMBO (2 nml) wad: }e‘ﬁmlﬁéw@ezme 1.30rp Sol03t merlhavaevapdedt ed

to dryness, the residae su&Pengioi i toned caidowgen, 2 i dHicidaEebhans, s aad
water. The b@ammai@yeerdﬂfafo V\?S“@doi'éﬂﬁoir 2R ¥ Bukh 4Rt Bl Arigd

over sodium sul fate and evapor at ed gi ve an was m xed

with acetonitril emlﬁﬁuF‘FlSHPﬁbIh@aESﬂ adtwds °C fox o2 ndg %.thastmq | tkeg ed
(595 np). The sdktdreasurndd imw id iyl low clulamabagr aphy belﬂti/&xt‘b@s

titl d |1, 9

219, T 1h g%%% Fgrﬁ?sf oA e PRI 9, S o]

CH err]), 138 were] padedsgngt tthreeHFé;M)muztwre( WasiH,
2CH err]), 20 Btﬁrtml ﬂblr 2€H[herdt] )R.T.. 3 the ﬂli:kt\Al‘é‘i)waJ 41:(11t:e&l|'{vltﬁi H,
7.65 (d, 1H ArH) tﬁeﬁ Q&'ao %) %d t?ﬂeo et&?ejrggg.z l§$¢g£ hed w (? 5 M

Exanpl e 39 esl a carb
amino- 25 B8nzfftd4ZdI L) . watq; (3A"m2><r’tl¥|1é'oﬁnd brine (925 mL) . 'The
2- mer capt o- 5- ni t r ebbazead dakayexr (Wi O dried @ver 1s23iuwol )sullfhﬁi:é ,r Ol’hnd

fillings (8.0 g, | 3o Ol ( )

was refluxed. Téé;pgéa{g@ %%n%ég?rzﬁe&g% i &Pm%- V\vglsq@amﬁ';a? dro vm Se in
ca. 12 30 nin. P“Thgl?%sm’t?ﬂbu%r‘kh’b?‘%ﬁ/ﬁ?qﬁaﬂ‘ﬁr Eongdveefl-dRed Ur the
further 1.5 h thedesioé@datrerniad.and neutralized with a sat ur at ed

sodi um bi carbggate solution to pH 7.0. The m xture was diluted with

EtOH (50 nmL slurried wth celite (0,82 and filtered over a_bed
of cel(ite. )The 5'§5Wal‘<‘éDWa33 s t7ed (\731"5 & Het é)e(.g Hz108K2), 1-9%elad,

conbi ned 6H, 2CH3), 1.38-1.48B (m, 2H), 1.54-1.68 {m, 1H), 1.72-
1.85 {(m, 3H), 3.22-3.38 (m, 2H, CHoNH), 4.62-4.78 (m, 1H,
CHCO), 6.30 {t, 1H, NH), 7.32 (t, 1H, J=7.3 Hz, Ar-H),

20 7.45 {(t, 1K, J-7.4 Hz, Ar-H), 7.75 (d, 1H, J=8.0 Hz, Ar-
H), 7.93 (4, 1H, J=8.4 Hz, Ar-H), 8.73 (d, 1H, J=8.3 Hz,
NH) .
13¢c-NMR (CDCl3) & 170.8 (COCH), 164.4 (CS), 155.4, 150.5,
144.1, 129.4, 125.8, 122,2, 119.1, 116.3, 52.6 (CHCO),
25 41.4, 38.3, 38.2, 25.8, 24.9, 22.9, 22.4, 22.1.
IR (KBr, cm™1l): 3295 (NH), 1651 {C=0), 1527.
M.p. 164-167°C,.

Example 44

30 Acid stability of 7-methoxy-3-{{4-methoxy-3,5-dimethyl-2-

pyridyl)oxomethyl]-1,2,4-thiadiazolo(4,5-albenzimidazole
To examine acid stability of the captioned cowpound,
the compound was dissolved in a minimum volume of
methanol and the resulting solution was added to a 6
35 molar solution of hydrochloric acid. The compound was
found to be very stable in acid and was totally recovered
after stirring for 48 hours at room temperaturs.
Omeprazole, on the other hand, underwent complete



filtrate was concentrated in vacuo to afford 9.2 g of a i ght brown

solid. Crystallization fromhot water gave t he

2- mer capt o- 5- zimdazole (6.74 g, 80% as a 923
ST Chon) Gos 2B0 SRS | e T |ghltu %own
sol i d. [err]HNVR (DVSO) [err] 4.98 (br. 712H) 640643(m
2H, Ar-H), 6.81-6.85 (d, J=9.CHz, 1H Ar- H, 12.06_ (br. s,

9. 1H).
13C-NVR  ( DVBO) deq@Epapitien) . in  a 14ewy, mimites 1ownder 108hg Gbare R
(KBr, cnierr]): 33680nd1t15m%295 13378, THukAazb082,gek308t ives are Eﬁupeﬁor

sol ution of 2- ner cap, enzi , p’rg?} 3 nd
di-tert-butyldicar bon ?%eé %E; Og% azs ry %é%f?mtgégl tﬁppmr?g r#??hg:r é‘us 1
(200 m) was sti rre'!!e%ﬁum uﬁéoﬁ%“?ﬁrﬂ}éﬁ #tgbdef df a%% under a bl anket of
ni t rogen. THF was renoved by evapor ation wunder reduced

pressure and the resi due %@H} from
acetonitrile to afford the title corrpound)é?c 809 15 asallght
yel low solid. [er rReRo®iRYy DIASO) 3- [(4rmaphoxy-2y9-dimethyl 2 opyrifyl)-g qFoy

1H, H)Ar-H), 7-1(1b(ddnethﬂlﬁ-laﬂdllltﬂ:.kﬂiazczlbo[4lﬁ-af_\|)beﬁjfmid7a]ﬁﬁe (s,(wi]:H,) 3-
Ar-H, 9.41 r r.s, 2 err] G NVR ( DVSO X
167. (CS) 152. 9 (’E’b‘gﬂ"”’%&%i" %% 9 1325 127.5, 113.3, 109. 3,
99.5, 79.0 (G 1020 0).Togay $yeKBLOncnPEr 390 Wg30ef 3134 -nethoxy7206-
1623, 1530. I\Amnetaily'a.—]z~2>ici-1a{rlards:]:cﬁ‘netﬂyarremt, 2| 4 Artad adiiazodalfe, §£aund)
% O 5432 (54, 92) it i halialD) AN0 2% 1900 dckallS. ana

Exanpl e 40 25 Synthesis o ut oxycar ony am no- 32 butyl -3 oxg]-
2, 3-di hydro-1, 2, 4- t By dcndierds E‘E’-Q ‘dfﬁe‘ﬁ‘i‘? of 3 gercaptopropionic

6' - (tert-butoxycar bacid.) am neEtdutedmpd-eteo- agarddéuy:cbm- of the starting
1,2, 4-thiadi azohp- xh‘]ue@:lachbenéh@ ARz \re was Aneutg- ci’az& st ”%H cg

t
2- rrercapto 5-(tert-butoxycar on}./l 3 am nob enéC w3h19
mol ) in o-xyl ene (3¥HeCUs  Sediup, obiearkepats 16 \?\‘%fgrﬁﬂ yIe thyl
| socyanat e ( 7aSetHte.64. 7henméthwdi a agptatge. waslha@riegdt uoe mxdmms

magnesium sulfate and evaporated. The crude material was
purified by chromatography to give 93 mg of 2-imino-2-(2-
20 wmercapto-l-benzimidazolyl)-1-(4-methoxy-3,5-dimethyl-2-
pyridyl) ethanone, 65 mg of 2-mercaptobenzimidazole and
61 mg of methyl 2-(4-methoxy-3,5-dimethyl-2-pyridyl)-2-
oxocacetate. 2-Imino-2- (2-mexrcapto-l-benzimidazolyl)-1-
{4-methoxy-3,5-dimethyl-2-pyridyl)ethanone: 1y NMr
25 (CDCly) & 10.55 (br s, 1H, NH or SH), 10.35 (br s, 1H, NH
or SH), 8.10 {(d, 1M, J = 7 Hz, ArH), 7.80 (s, 1H, He of
pyridyl), 7.35 - 7.20 {(m, 2H, 2 X AxrH), 7.10 (4, 1H, J
7.9 Hz, ArH}, 3.75 (s, 3H, OCH,3), 2.60 (s, 3H, ArCH3} ,

2.15 (s, 3H, AxCH;) ppm; IR (KBr) 3262, 1691, 1635,
30 1502, 1458, 1396, 1328, 1272, 1247, 1004, 746 cm'l; MS
(electrospray) m/z 341 (MH* ), 191 (MvE* - 2-
mercaptobenzimidazole) . 2-Mexcaptobenzimidazole: the

material was found to be identical to an authentic sample
purchased from Aldrich Chemical Co. by 1H NMR, IR and
35 TLC. Methyl 2- {4-methoxy-3,5-dimethyl-2-pyridyl)-2-
oxoacetate: 1H NMR (CcDCly) & 8.45 (s, 1H, ArH), 4.1 (s,
3H, OCH3), 3.85 (s, 3H, OCH3), 2.65 (s, 3H, ArCH3)}, 2.4
(s, 3H, ArCH3) ppm; IR (KBr) 1747, 1703, 1468, 1394,



heated at 145-150 [err]C for 1.5 h, then cooled to room tenperature
and diluted with hexane (200 nL). The solid 35 was collected by

suction filtration and dried under vacuum to afford

1--but yl car b PP er capt 0- 5- (tert - ’ PCT/CA97/00125

but oxycar bonyl ) am no- benzi m dazole (14.19 g, 95% [err] H NVR
(DVBO) [err] 0.94 (t, J= 7.2 Hz, 3H), 1.20-7260 (m 4H, WO

97/ 31923 . : 1310, 1242, 1206, 1120, 1004PC'3I'4£A9J'/1Q01&3m/]z 224 (M* «+

- 67 2CH errdy) , CI—Cl[oqrr 7.19-7. 23
(dd, J-9.0 and 1. g’l’)Hz,1 Ak Ar-ri?bg“‘}e 4%(363 ‘ﬁ) gb%)%b 159.0 hz,

1H, Ar-H), 9.59 (s, 1H), 10.22 (t, J=5.4 , 1H NHCH[err])

El emental Analysis calc (found % C 56. (ExampSe(GS 8); H6.6 (5.7) and N

15.4 (15.3). feacﬁ:x fl urfy(digethylam:.no) 1,2,4-thiadiazolo[4,5~a])
1- butyl car barmyl mer capt o- g tert-
but oxycar bonyl )ambﬂ%ﬁ%&&?o‘!’bﬁh(a?ml meECARtaRy| ) in

chloroform (50 nlL) s aceel@tiord Oof - 23 @g @fd 3- (MAmethiyRahihayine, 4-9. 9

m, 70.79 mol) . tla%@‘i%% 2N bl?%%lmldzgoagr Eho'io -Lb%fr %ﬂ}%ﬁfﬂ% %Jr%_%ar

sol ution was stlrre , romne
35.4 mml ) in addad oteft ottn pAoPRepehby! aﬂﬂﬁﬂaﬁﬁﬁi’p\m sBEEGEr 1caping &he
15 After gmitirfreaurifon ia tomphetel5 Theé sdlvidnftewabCevaperated ard >thsr e

was allowed to war .t rgggé{.%@eg,ggur%gﬁ%q&d blf] g%ﬂé ’mﬁfg’ c{g!,orggL rm

(1.25 L). The organi c phase was ried

over sodi um Wu%hte, filter®f and concen’["rdi’edhi“ﬁt ¥ine: ‘“‘Tﬁ‘é”‘?téslldue
20 was slurried ihsenﬂtnﬁalmlolﬁrlaﬂldiz)eanhi fNMR elDMi$0-dEhed of f3-7.0 (m,WhHiR,e

solid was collecteg )?.I'}Q:.I_HI‘I %d3gan£. gacygmﬁ}p §¢ 2ag§or(g t be tit]&qqc}%

conpounds as a mixture in % NVR)
The proton NWR Rfeicti®y K@Et)al neanBy ﬁ‘é]a'tl it F&52/ 14°'§anb?3e% Mere

hel pful in the assugmyent22ef (Mhg, peB&s{M’n - Me,NCERE) ar omati ¢ regi on
corresponding to the 2 isoners. somer 1 :[err]HNVR (DMSO) [err]

0.95 (t, J=7.2 Hz, 3H), Example 47

Reaction of 3-bromo-1,2,4-thiadiazolol4,5-albenzimidazole
20 with phenethyl mercaptan.

To a suspension of 500 mg of 3-bromo-1,2,4-
thiadiazolc [4,5-albenzimidazole in 50 ml methanol was
added 790 uL of phenethyl mercaptan. The solid rapidly

25 dissolves. After completion of the reaction, the solvent
was evaporated and the residue purified by chromatography
to give 296 mg of 2-mercapto-l-benzimidazolecarbonitrile:
1y NMR (DMSO-dg) : 12.85 (br s, 1H, SH), 7.5 - 7.2 (m,
4H, 4 X ArxrH) ppm; IR (KBr) 2259, 1509, 1459, 1303,

30 1189, 752 cm~1; MS m/z 175 (Mt), 150 (MY - CN).

Example 48
Reaction of 3-methoxy-1,2,4-thiadiazolo(4,5-
35 albenzimidazole with phenethyl mercaptan.

To a solution of 23 mg of 3-methoxy-1,2,4~
thiadiazolo [4,5-albenzimidazole in 10 mL of methanol was



1.36-1.43 (g, J=6.8 Hz, 2H, CHerr]N), 1.53 (S, 3H), 1.65- 30 1.73 (m

2H, CHerr]), 3.73-3.78 (t, J=6.8 Hz, 2H, CH[err] N) , 7.38 (d, J=8.7
FE, 1H, Ar-H) d, J=8.6 Hz, 1H, Ar- , 7.98 (s

9.53 (s, 1H) wg’%’ﬁl sonmer 2 : [err]H—NI\/R ( DVEO) EF}‘F 9*6*{9173%3 (t,
J=7.2 Hz, 3H), 35 1.36-1.43 (q, J-7.4 Hz, 2H,3CHZCI-|3) 1.53 (S, 9H),
1. 65- 1.73 (m 2H, CHerr]), 3.73-3.78 (t,” J=6.8 Hz, 2H, CHerr[N),
7.38 (d, J=8.7 Hz, Bdded -8, I’F'G‘Sf(ﬂhe@eislﬂ- percemtan:. After H ,m8n34the,
1H, Ar-H), 9.60 (S reidetion is WOc8mpB8dEO23 The methyl 2-mercapto-1-
PCT/ CA97/ 00125
Exanpl e 41 Syntehezsllmld'—’m?lec?box:L g ?2 pyrlldiel’ﬁtffieg F5 ht}é%l g%?o
[ 4, 5- al benzi mi dazol #eAFFIEN- BHIWTE3- ¢D- Fhei dy83gLirmz, 4 (DMsSO-dg) &

t hi adi azol o[ 4, 5- 3) banzmm dazolss 1iH, sSH.or ﬂio) A slaur(y, oin,prmdu@fssﬁrpnv 7

Exanpl e 40, part B (¢k 51 ne 985%’57(‘%3@05? L chl705ogl9rrg}£5 OM#:@S:; 95

added 2- cyanopyrl ne pdrtlon
resul.ting nixture wd§: 3f)orPPJ‘ h, IR hEfBB)t: rreé‘*&?« 3995+ 0dRYS, 1450,

tenperature for 16 r1.44o 1376. 1193,Ctﬂ330cfnmlm \MES ni/eeved7ulisey , r edocedt -
pressure and Bclfghdue was slurried with diethyl ether (10 nmi) and
filtered. The off-white soli d was col l ected and dried 15 under vacuum
Thus, 0.68 g1® (67% of -(tert-

but oxycar bonyl ) ani no-[ 3- ( 2- pyri dyl )] -1, 2, 4ekdunsk @80 0

4, 5- a] benzi m dazol g tgr Lan,ng-,. .

E3-(2-{oyri dyl)]-1, 2 Rpafliond of | 3 3"%%%%“%% ig2/:thiadiazolol4,57a]
rati o were obt ai nedbu‘zéﬂi‘hz" e Muith RheRREYERIYSARPER [err] : 1.56 (s,

9H), 6.67 (br.s. 1H N, a suspdn@ibr/. 32 (28 gl qy- ) (oxbridn§16Sthil ) -

: " 66. d,
é!‘LS ﬁr H, 7 2?_?') 1,24 Z ‘éﬁl&‘j.‘laz]oi%[l 'ézalﬁeéhmi%"az'&e 1r7 913 :&D] (?ne@hkggl

1H, py-H), 8.64 (d, lesg 4q2'1 %15#114 of, _qlbeneggg% ﬁxeggaptan It was found

that the substrate undergoes complete conversion to 2-

mercaptobenz-imidazole by comparing with an authentic

sample of 2-mercaptobenzimidazole purchased from Aldrich
20 Chemical Co.

Example 50
Reaction of 3-[hydroxy(4-methoxy-3,5-dimethyl-2-pyridyl)
methyl]-1.2,4-thiadiazolo[4,5-albenzimidazole with

25 phenethyl mercaptan.

To a suspension of 25 mg of 3-[hydroxy(4-methoxy-
3,5-dimethyl-2-pyridyl)methyl]-1,2,4-thiadiazolo(4,5-a)
benzimidazole in 10 wmL methanol was added 250 ul. of

30 phenethyl wmercaptan. It was found that the substrate
undergoes complete conversion to 2-mercaptobenzimidazole
by comparing with an authentic sample of 2-mercaptobenz-
imidazole purchased from Aldrich Chemical Co.

35 Example 51
Reaction of 3-[(4-methylphenyl) sulfonyl] -1,2,4-
thiadiazolo [4,5-a]lbenzimidazole with phenethyl

mercaptan.



(dd, J=4.8 and 0.9 Hz, 0.5 H, py-H), 8.98 (br.d, J=4.8 Hz, 0.5 H,

py-H) and 9.20 (br. s, 0.5 H. B. A slurry of the conpounds

obtainedin% L% 30 part A (1.0 g, 2.72 nmmol) in solutlon of HCL
) vvere

in MeCOH stirred at roomterrperaturefo?cﬁcégﬁ"“ A
further 25 nL of HO in MeOH was added, and vglatile materials were
renmoved in vaccuo. The residue was ~ 7% slurried in di et hyl ether
and filtration afforded the 35 title conpounds as their light yell ow HC
salts (0.99 g, 1 ure of ¢ s I vl
ammoni um acet at e/ ac fon| ril e ég?e/ ch% O%)(%ll uﬁrr‘%i/;f gmﬁé ‘ﬁ% I:J&Jh%nﬁq
crierr]): 3419, 1611 %?éﬂ 1182%- 4Anaf ?%Zl‘“ldaz"le Ve o¥P 37823

PCT/ CA97/ 00125 methanol was added 313 uL of pheneth9yl mercamtadrc. (Iftouwash)
% CAl.5 (41.0)s }féhﬂﬁ(ﬁﬁéa t3ad sModBrfte undei2;%33homglete conversion to

Exanpl e 42 5 synt hesi adj azol 9 enzi m dazol - 3- I-L-
| eucyl isonyl ani de “mexecap o%enzyB{xg%%%n k?%{r bS P§]44w L 309 AYRARtigs

added to a ssnnlieorehf 2 tmé¢xarptobepsimjfardie YOrclBGed, £3odv Admdixh
and 3- brono-1, 2, 4-dfiplaaz @o0[ 4, 5- al benzi m dazole (1.0 g, 10 3.94 mmol)
in THF (15 m_) The m xture was stirred at room tenperature for
16 h and then refluxed for a further 8 h. The sol vent was
evaporated to Wyness and the resi @xempde Partiti oned between et hyI

iget gt_e (12510 mnéﬂécx%d vat & (15 r:;L)thet&a%am - ahafehdy@@ With
2 sol1 d whi oh ves PrrSE i 27 Ectniadianaliote 8 gl aBgene (m”e
MeOH: CHC13) to ginhenethyl megcaptan conpound (715 ng). 20 [err] H NWR
(CDCl[err]) [err] 0.92 pifdnebby1 2kl 8ipdan Q22 pi. 19.680dwmdH, was aage@ b
1.40-1.52 (rnléuﬂd S%S%%nSlon égﬂ {4- 4~me€hoxy(% 5-dimethyl-2-pyridyl)
oxomethyl] -1,2,4-thiadiazolo{4,5-albenzimidazole (300 mg,
0.887 mmol) in methanol (150 ml) and 0.1 M hydrochloric
acid (38 mL}. After stirring the mixture at room
temperature for 51 h, the mixture was neutralized to pH 6
20 with aqueous sodium bicarbonate and extracted with ethyl
ether. The ether layer was dried on sodium sulfate and
evaporated. The c¢rude wmaterial was purified by
chromatography {elution gradient: 10% EtOAc : hexane to
30% EtOAc: hexane}) to give 110 mg of diphenethyl
25 disulfide {92% yield from phenethyl mercaptan), 63 mg of
the methyl ester of 2-oxo-2-{4-methoxy-3,5-dimethyl-2-
pyridyl)acetic acid (37.6% yield from consumed titled
1,2,4-thiadiazolo [4,5-albenzimidazole), 44 mg of 3-[{(4-
methoxy-3,5-dimethyl-2-pyridyl) oxomethyl] -1,2,4-
30 thiadiazolol4,5-albenzimidazole (14.6% recovered starting
material} and 2-mercaptobenzi-midazole (46 mg, 40% yield
from titled 1,2,4-thiadiazolo [4,5-albenzimidazole) .

Methyl 2-oxo-2-(4-methoxy-3,5-dimethyl-2-pyridyl)acetate:
35 1B NMR (CDCl,) & B8.45 (s, 1H, ArH), 4.1 (s, 3H, OCH3},
3.85 (s, 3H, OCHy), 2.65 (s, 3H, ArCH3), 2.4 (s, 3H,
ArCHz) ppm; IR (KBr) 1747, 1703, 1468, 1394, 1310,



(m 2H, CHerr]), 3.34-3.45 (m 2H, CHerr]NH), 4.48-4.58 (m 1H, - CH
of leu), 6.56 (t, J=5.6 Hz, 1H, NHCH err]), 6.60 (d, J=8.3 Hz, 1H,
NHCH), 7.15 (t, 1H, J=7.4 Hz, Ar-H), 7.34 25 (t, 11, J=8_2

7.64 (d, 1H, Y@y A 7.77 (d, 1H, J=8.1 Hz, ﬁ)‘”"éi”

[err]CGNVR (CDCl[err]) [err] 172.5 (COCH)7 164. 4 (c s), 150.4,
145.0, 127.8, 124.5, 121.3, 119.1, 110.2, 557’2 (CH CO, 41.7,
38.4, 38.2, .25.8, 24282, 23206, 22120, 200K, 7430 cu"R;( M8 m/Ei | rA24c n{Mer rﬂ )HO,
3241 (NH), 1660 (C=Qka M¥4. COgMe) , 'Vh.ﬂs 4@6-1@6.Mar L] €o) . El ement al

Anal ysis: Calc. (found) % C .10 (61.30), H 7. 29 (7.05), N 18.75
(18.43). Exanple 43 35 Synthesis of

{1, 2, 4-t hi adi azol o[ 3;Bentaprohanzdaidhzaly} } the matewiajonyhs-faunsdy| to be

i soanyl am de 5 iMEhO7éSN 93 an authentic s ample purchased from Aldrich
PCT/ CA97/ 00125

1, 1- Car bonyl di m dazGPE™ 925y By 58 Wik )“Wa?g‘daéf&gd to a

suspension of 3-carboxy-1, 2, 4-thi adi azol o(4, 5- 3] benzi m dazol e

El 1]ch{= 5. fZJthr?I zqum %%ﬁﬁo @&bulf'{a@ H~NMRII rtyc Ves: h%ﬂogd Bh 4{%1{
err or a i ne ur urn e n.
The sol ution was cft E%@)‘ 'edB 70 errb)j% Irré’{}c,’yl -?d%oar(rg)r armde I'tr\%/’.) JS&P&

6. 02 mmol) IOandCDWF3(535r1_'I)9,V\é|0e2addb%5.aﬂrﬁj 28 - Eésulﬁr@'l.mbéﬁ?uroé-was
stirred for 16 h at R T. The m xture wad diluted W th et her (400
m.), and the ethereal |ayer washed with Oﬁ% HCL (25 nmL), water (3 x
25 mL), and brine (925 nL). The aé"gll yer was dried over sodium

sul fate, and 8eapbiened to gi 96 a soli d3¢147me'§§¥mm¢%§¥1hr¥r%r4"
purifi eld by ggl um Qﬂ??&ﬁﬁl\;ﬁm%-hibgﬁ{mﬂdﬁl@ @fithh€hiophendiesi r ed
ga&?;r?]) 1.05 1folol[e I %{Jrnéﬁ [ 38" ]i‘* %g'g’(’?nl%’ﬂ%)% % gi? f%’s 4-
(m 1H), 1.72- thaaesazcrﬂo aébeezynw«qﬁe Aihydrpehionige i g184 g
(m 1H, CHCO) 4.38. 3fd1), hd Nehiophehdl (H1.48 adE/. 32tB4 Ammbdl) ir20
15 (L 2 074 Eeenfiat) tadf () Gugllly 268 Bidf Y vas sriblea’addddh
temperature for 3.5 days. The material was evaporated to
20 give a solid residue which was partitioned between ether
(3 x 100 ml) and water {20 ml). The ethereal layer was
dried over sodium sulfate and evaporated to give 753 mg
of diphenyl disulfide (53.3% yield). The agueous layer
was neutralized by dropwise addition of 2N NaOH at 0 °C
25 and then extracted with dichloromethane (3 x 100 ml).
The dichloromethane layer was dried over sodium sulfate
and evaporated to give 1-[imino-(5-methyl-piperazine-1-
vl) methyl-1H-benzimidazole-2-thiol as a solid (1.13 g,
95.1% yvield).
30 H-NMR (DMSO} &: 2.19 (s, 3H, N-Me), 2.33 |(br.s, 4H,
2CH,CHy-), 3.24 (br. s, 4H, 2CHyCHs-}, 7.14-7.23 {(m, 4H,
ArH) .
C-NMR (DMSO): 44.81, 45.11, 53.59, 109.52, 110.42,
123.09, 123.89, 131.47, 131.57, 149-34 (C=NH), 166.89
35 (CSH).

Example 54



13C-NWR (CDC13) 5 170.8 (COCH), 164.4 (CS), 155.4, 150.5, 144. 1,
129.4, 125.8, 122,2, 119.1, 116.3, 52.6 (CHCO, 25 41.4, 38.3, 38.2,
25.8, 24.9, 22.9 22.4, 22.1. I R (KBr, cm1): 3295 1651 (C—O)
1527. S7PWEY_ 167[err] C. (PCED‘EA Pl e 44
30 Acid stability of 7-nethoxy-3-[(4-nmethoxy-3,5-dinethyl -
pyridyl)oxomethyl]-1,2, 4-thi adi azol o[ 4, 5- al‘be7r§2| m dazol e To
exam ne aci d stabRbabyiaﬁ t he capti oned cmwdyl 1,2,44thd2838R0U604 )\BS

di ssolved in a m m R and the resulting solution
was added to a 6 i ¥19+ lcEIT t‘j'tiltgnto rochl oric acid. The conmpound

was found to be %e??ilgt'h‘l?ﬂ’ eofntBéPBh%‘HHl wels @8t v tovErl . 3-
after stirring fobed8ohbtk 32 a-thiadikeopelatiradbenzimid&eels azdlses owg, t he
other hand, yndgr¥WeNfmeEP P €h€hanor (200 %563¥%331N HC1 sglution (120
PCT/ CA97/ 00125 dec orrp05| t1on
in a few ninut®) (Rfer StEREed gy eroom te@‘é’ﬁﬂ?"ﬁ'ﬁ‘ﬁ‘ﬁs for 16 h.  The

1,2, 4-Thi adi azol esdéutvat i was evapstgierd amder redticednppeagote &S Aemdvect
thiol trapping agfBtnkfloRf! Ehé aqueouge.qi%pﬁe%@gné‘r%ﬂﬁ%dstt%b' Sl 9.0

aci d.
3-[ (4- nEthoxy 3, 5wapﬁegﬁ}}d2539+$%yp}ca§hayate and extracted with CH,;Cl,.

met hyl ] -1, 2, 44¢ hi ble azatgimlich- ddpenziwasdadeied ometrh so@ium sulfate and

nercaptOPVOP'On'Ce@Ebgrateéiko givdOa Bo88ePENThoR RhtérPalBwl purified
3-[(4-nmet hoxy-3,5

di met hyl - 2- pyri dyP}’o‘i‘éHé’P’hﬂﬁr"f‘aﬁc’ﬂrﬁm‘&d‘?%zﬁv@[ kbs. 5?11°‘”m9 IRPrNPdEs ol e

in 125 nL nethanol and 38 nL 0.1 M hydrochl ori ¢ acid was
added 161 [err]L gfp ﬁeﬁfi capémm OHe® mg. soli‘ﬁLdR - 6\f&§r 16PTRLSAL .
degradati on of a gat er%%d xtu vvg

neutral i zed bﬁf‘a%ew asdqél Bkt Wblt(?ar R Lngievt fids ed
with ethyl acemalbdrlclﬂ'mlemechyl. acetate was dried on anhydrous

magnesi um sul f at eHamRey@ﬂ@iﬁt.egl 7198y cgyd@n MRELT ingdk)Wag . 35-7 . aPULhS | g6, by

ﬁgiggﬁ 89[?Egﬁzfﬁp§fg}m I)Gg%7?fﬁaz “hoxgHG érgl) mfﬁﬂm (CDC13) py?‘?ayﬁs
et hanone, 65 ny ol22-7e3 captbeddi,nilddz212. and
20
2-mercaptobenzimidazole (180 mg, 34.3% yield; R; = 0.46,
20% EtOAc : hexane) which has identical NMR to 2-
mercaptobenzi-midazole from Aldrich Chemical.

25 Methyl benzoylformate (120 mg, 2 1% yield; R1=0.57, 20%
EtOAc : hexane) which has identical NMR to mwethyl
benzoylformate from Aldrich Chemical. H-NMR (CDClj):
52.67, 128.86, 130.03, 1 32.44, 134.89, 164.01 (C=0},
185.98 (C=0), IR: 1740, 1687, cm™l.

30
Example 55
Reaction of 1,2,4-thiadiazolo[4,5-albenzimidazole
derivative with 2-mercaptoethanol. Determination of t;/,
values.
35 Calculated amount of the 1,2,4-thiadiazolo{4,5-a]
benzimidazole derivative (final solution strength = 5x10°

3M) and phenol (118 mg, final solution strength = 5 x 10~
3M) were dissolved in of methanol (250 ml) in a



61 mg of nethyl 2-(4-nmethoxy-3,5-dinethyl-2-pyridyl)-2-
oxoacet at e. 2- 1 m no- 2- (2- mer capt o- 1- benzi mi dazol yl ) - 1-

(4- met hoxy- 3, 5-di met hyl - 2- pyri dyl ) et hanone: 1H NWR ,W[err])
[err] 10.55 (‘8993!3191%4 NH or SH), 10.35 (br s, 1H, NH P&%A’é

(d, 1H J =7 Hz, ArH), 7.80 (s, 1H, H6 of > pyridyl), 735- 720(m
2H, 2 X ArH), 710(d 1H, J = 7.9 Hz,” ArH), 3.75 (s, 3H, err]).,
2.60 (s, 3H, ArCH eodjjretric £1@sK5 309 m@HOEAERR[ 8PHEYigh a8 RIERREFTTS
3262, 1691, 1635, 3% 404 JHRfetd30, f13328 ahd7Zhel 24EultAAg, séd6tion

Cn{ errl; ﬁrcapt ob ect Fes rdgygt ﬁd'f ié Cgpt O’?;nz)merd;a%{oetﬁ%%fr "Einal

rrat erial was found staiubeondehrﬁmh t= Ja-rlSaEFt RENFME wagprdded withip, ER,866
f2 r ?m Al dL i ch ghgmdqalth%hebyb[peraﬂ H;,}MVR,-, yHiRq@ntinee¥zedllifito theMaidlykion.
4- met hox I meth I
(CDCl[err])y[err] ghgs é‘rszRéEAgiiﬁ r%cltl(m wad" %%ﬁ%kﬁﬁ%%f Ph%I)l-é N?ég%ez:t’
3H, OCH err]), 2.63ackar@HMofelHd00)) equipped withs a 3PE ®¥RYESS ppn3 FR-
(KBr) 1747, 1703381488 urh384d an UV det¥itbi 2t 254 nm. The column

PCT/ CA97/ 00125 124
1206, 1120, 1004, 740 HHESY: T 27%4 TR ey 3““7‘%“1“'“ aq:%%gt? 30t
CJerr] M), 1361 l\/[agzert]onlt@q.grqzs]: Nghe mopdjle phase.

Exanpl e 46 5 Reactlon of

3- (di et hyl ansi no) -1, 2, 4-t hi adi azol o[ 4 I

phenet hyl ~ ner capt ar‘}D rdentage react[:br{ séqpétletlon ‘f’a% gglgm%@éa & "t 10w
3- (di met hyl ani no) - A tdme 0, loﬂ‘hl%‘Eﬁ%tzlé!go[ﬂétsrai‘:be’?&‘ﬁ‘%ﬁ’{%’zb‘PéePﬂti@) nL of

met hanol  was z?adtielehe%() kesf lhnefadteanethytingrmaptdal  After 1 min,
crude material s bulRPRERLS( H OH OBt Aot ot o | taamplp/hife std 2t
of N[errt]mN[ 1] *dp-#@?hyl 'Izlem;ﬁ copxenqted starting material was
benzi m dazol yl am dlrﬂﬂ)tt[da’ radhidt ( DAVBOtdmer rdgal®:,7. 8%7.16 (vhe 4Hime point X
(A[<E?) 3'322(18r i641 °§%§§ ‘?4%@“1%?5“%? St iiding ma%éréaprzno wl(%)
150 ( M+ - I\/EZNC—NH)ReaCthD tricyclic 1, ', 4- ERl ﬁca 1
mercaptoethanol at pH 7.0
@ >~
Y Group t¥ at pH = 7.0
MeO 0.31 h
MesN 1.5 h
moxrpholino 2.4 h
4-methylpiperazinyl 6.7 h
phenyl 45 h
methyl 58 h
2-pyridyl 134 h
acetyl 110 h
morpholinomethyl 98 h
dimethylaminoethyl 64 h




Reaction of 3-bromp-1, 2 ,4-thiadiazolo [4, 5-al benzi m dazol e 20 with
phenet hyl nercapt an. To a suspension of 500 ng of

3-brono-1, 2,‘§- 9713 t hi adi azol o [ 4, 5-a] benzi m dazol e in 50 nlL mnet hanol
was 209888 [err]L of phenethyl nercaptan.  The PSBIGAT™ES dl y

25 dissolves. After conpletion of the reactlon t he sol vent was
evaporated and the residue purified by chrom ETi)graphy to give 296 ngy
of 2-nercapto-|-benzi m dazol ecarbonitril e 1H NVR (DVBO-d[err]):
12.85 (br s, 1H, SH), 7.5 - 7.2 (m 4eX ArH) ppm IR (KBr)

2259, 1509, 1459, 3 30,1189 752 n{ MSmz 175 (Merr]), 150
(M- - CN). Ef% g%h of ~ “cémpounds % $E§£“$ E;on Gas é&ct%ﬁﬁd
of 3 - et hfepretionsin [Rat# azol o [ 4, 5- 35 al benzi m dazole with
phenet hyl mercapt an. To a solution of 23 ng of

3- met hoxy-1, 2, 4- t hi adi 5-al bepzi m dazole in 10 nL of

met hanol yWaS V\DF§7P?‘§ Za\#x?lt ([ 40-240 gp male, Sprague-Dawley rats
PCT/ CA97/ 00125 were fasted for 24 h from food, buf3not wataddeand76hen

[err]L of phEHEttheHEéQa ?aBral Q@@Sﬁelwﬂ%m 1188 1.5 mLf €8€410Po1bme of
conpl et e. The

benzi ni dazol ecar boxi pﬁ\ulaat efvwgg’rf“&iﬁt ?f |(88°aé"“f“ﬁ(lj/ﬁﬁ] ofn diffeyent: Agys-
product of thd0red¥ei orhoyns r | FatvR ( DMBCS d6wefrer r [anestiet3z48 (lwith, 14,

SH or NH), 9.8 (Scohbinkthien §E)pe::?t:&bart1tal(me:u:’ilhihxépengai'iZ t A% Hhpadmdr -
7.2 (m 3H, 3XA;”§)a

3095, 1679, 1450, °3p"%fz?o a’l%?@"‘lf@f?%ge%% g Pags ré‘?B—LEB?heaﬁS?

(Merr]), 150 (N[gppFrlc, and PeCAMIYal vehgus canulas were placed. The

lIfxanrpl _ed49 | Beaﬁacn@ wers- (1@@9€anw1mtwi Jmil, .45t fBa@(ihaZC&&[zﬁﬁ 51@]
enzi m dazol e ; e y. pens on

of 3- (oxopheny met ﬁgl)%&h %0 nﬁig ‘T.t]flf Sefﬁalo%ﬁ

nL met hanol receptacles to determlne the basal acid secretion. Acid

output was determined in each gastric effluent sample by
back-titration to pH 7.0 using 0.02M NaOH. Then, 5 ml: of
an 8% peptone meal ({pH 5.5} was instilled into the
20 stomachs, mixed, and drained after 10 min each time for 2
hours. Acid output was determined in each gastric
effluent containing the peptone meal by back-titration to
PH 5.5 using 0.02 M NaOH.
In the controlled wvehicle (n = &), 8% peptone
25 stimulated acid output is noted at 160 mmol/30 min after
1 hr., while rats dosed with 7-methoxy-3-[{4-methoxy-3,5-
dimethyl-2-pyridyl)oxomethyl]l -1,2,4-thiadiazolo[4,5-a)
benzimidazole have an cobserved level of acid ocutput at 20
gmmol/30 wmin after 1 h. 7-Methoxy-3-[(4-methoxy-3,5-
30 dimethyl-2-pyridyl)oxomethyll}-1,2,4-thiadiazoloi{4,5-a)
benzimidazole demonstrated significant (p < 0.05)
inhibition of meal-stimulated acid secretion at 300
umol/kg doses.

35 Example 57
Effects of compounds of Formula I on Gastric Acid
Secretione in Ratas (Dogse-dependent study)



was added 31 [err]L of phenethyl nercaptan. It was found that the
substrate undergoes conplete conversion to 2- nmer capt obenz-i m dazol e

by conparing with an authentic sanpl e of 2-ner capt obepzidi e
purchased frd¥PAIRW¥Pch 20 Chenical Co. PeH AR

Exanpl e 50 ~Reaction of 3-[hydroxy(4-methoxy-3, 5-di methyl-2-pyridyl)
met hyl ] -1, 2, 4-t hi adi azol o(4, 5-al benzim dazole”? wth 25 phenet hyl
mercaptan. _ Fdsred SUspANsi (i p2425) nymelle 3- BhydgesyRawleet HeaGs

3, 5-di net hyl - 2- pyrj dyl) g%%gé%%% 2y f-1 e agh 228 @] 4 Bdot wateDensidn elasdl e

in 10 nL nmet hanol was a err]L of , ., 30 enet byl capi an. t
was found that tRES2EEHRY Al gav gﬁnﬂé‘Fﬁojestcg(I}rrgﬂ E’E'gt(?g%ée g%%“r‘]e t%tl 4
2- mer capt obenzi ni dazpterent dobyscdOpayi By Vidh amd adfhemmod/bahplo orach
2-mer capt obenz- ¢ Rgg%#m?r:]&iaéﬂl ﬂci)?’f'éfé}&sg&’aﬁsr.om'ﬁwrix&ﬁé:hﬁiﬂe?@ fats wereld

Exanpl e 51 ) ] - A4- et hyl phenyl ulfo -1,
2, 4- t hi adi azepbhetized swifBendi nf gg1on V\ﬁg’?h Bk S‘ﬁe%%#] and
mer capt an. YiRiSpéntdl3 the abdomen was opened and the pylorus was

PCT/ CA97/ 00125 ‘ - .
suspensi on of 311%‘3%?:1' 3_a (4§ﬁ%?1hilﬁlﬁhega8tnc' 68d peripheral Véndus

yl .
sul fonyl].-1, 2, 4- t RRABIAZ OMEF2, B1aFEdnzi Wﬁafg?'éa?kfﬁ 1¥eTR lavageq with, 10
was added 313 [terr i of sphendtihg| everyaptamin. | fona30 mil andnthe hgasthic

substrate undergoes oRELE! G- ULRES Ofln! GeceptacteBT! CADAREN SRz ks bY
conparing with an authentic_ | sag‘pl e of _2-rrer%i18t obenzi_m dazg e
pur chased from Al dApEgTmined Gfppeggp (gastric jgGEflhent = sample by~ back-

Exanpl e 52 titration to pH 7.0 using 0.02M NaOH. Then, 5 mL of an
8% peptone meal (pH 5.5) was instilled into the stomachs,
15 mixed, and drained after 10 min each time for 2 hours.
Acid output was determined in each gastric effluent
sample by back-titration to pH 7.0 using 0.02 M NaCH.
After measuring basal acid output for at least 30
minutes, acid output was then measured during a 2 h
20 intravenous infusion of histamine (5 mg/kg}.

Figure 5 shows gastric acid output (mmol/min) after
administration of vehicle and after administration of 4
doses of 7-methoxy-3-[(4-methoxy-3,5-dimethyl-2-pyridyl)

25 oxomethyl]-1,2,4-thiadiazolo{4,5-al benzimidazole (0.3, 3,
30, and 300 mmol/kg) in anesthetized rats.

7-methoxy-3- [ (4-methoxy-3,5-dimethyl-2-pyridyl)
oxomethyl] -1,2,4-thiadiazolo[4,5-albenzimidazole
30 demonstrated significant (p < ©0.05) inhibition of
histamine-stimulated acid secretion at 3, 30, 300 umol/kg
doses.

Example 58
35 In Vitro Inhibition of Gastric Acid Secretion By 3-(4-
methyl-l-piperazinyl)-1,2,4~thiadiazolo[4,5-
albenzimidazole dihydrochloride



Reacti on of 3-[ (4- et hoxy- 3, 5-di met hyl - 2- pyri dyl)

oxonet hyl]-1,2, 4-thiadiazol o[ 4, 5-al benzi m dazol e wth phenet hyl
mer capt an Phenet hyl mercaptan (120 [err]L, 0.9 added
to 15 a vgﬁg‘fo’self’l?l on of 3-[(4-4-nethoxy-3,5-dinethyl- W%M\A?S
oxonet hyl ] -1, 2, 4-t hi adi azol o[ 4, 5-a] benzim daze(al e (300 nm, 0.887 mmol)
I n nmet hanol (150 m) and 0.1 M hydrochloric acid (38 nl). Af ter

stirring .the mixture at A secreticanpes amgprsured Sndhrechly mbyt urkee was

neﬁtlral i zed tthHa5cum12ﬂat\iﬂ.6rh CLIEL TS &egkun%é@gecaﬂbgna&lﬁz ﬁié”@gt Bghav th
et hy ether,_ T ayer was dr on_sodi um sul fate an

evapor at ed. ﬁSOl%%aJ%eer”{‘ AP HasY i"’prlﬂdrsffoE By* e Ay e
chr omat ogr aphy ( ePS¥fo¥meg o é?ﬁlYPTGWE?@\cePP%Gﬁfe es contapmingt Of:

hexane) to givemLldF sH@susfendddphnaidyyastPic dgwﬁcﬁéde (% ubet fod f OM

henet hyl nercapt 6 0 t

FZ) 0XO0- 2y(4 nmet hgxég%i g. OHE?H]; Ee tesged HErugyl facét %805%F%9?%’F56%§/1%1 d
from consumed tit hégtamine, 1d 'b!ltﬂﬁ-‘lYédl%iIW [AMES - §¢MENzi ntapbanhol) dandry
of 3-[(4- nibéd oxy: Hogyrdin@et hykubed Wried Yincnpatreth oy £02.ufin. a0 37

t hi adi azol o[ 4, 5- a], enzl m oI e 114 6%, r%cgverg%gestrgzra%kg ?lgtaoppeé aI )

and 2- ner capt oben2| m azo e el d
1, 2, 4-t hi adi a2®l onEtBI%}}S?éﬁﬂanfaz@%)gland suspepaiep| for five min. at

2- 0X0- 2- ( 4- met hoxys8¢ 5-li rretsweraapahtdﬁls) agspitfLed 3Ibavifd ! ltHeNMRellet

Lo 1) oo il g Sy OO i g gy o

IR (KBr) 1747, extemsivelycand émste%%erm t inyp Wﬂ@zgrotosol
PCT/ CA97/ 00125  (Amersham). After neutralisation-wibh acetid24idl2d6a

1120, 1004, 7 m
Cderr] W), 3% %&ié%on N@& gcﬁﬁﬁl(a%}%y]ﬂuw Ehﬁ/e ra]dq[b (:g[nz?rr%dazol e:
the material was FB%‘EF oige a beta-gomptes {Redwramit hent }Le sagRppe of

purchased from Al dadtdactivityClatippeld Qo thye [pelledH NYkrebponds difectly
with the amount of acid being secreted. Each
experimental point is done in triplicate. In each
20 experiment, energy independent consumption was estimated
with 0.1 mM of dinitrophenol and basal acid secretion in
the absence of acid stimulants. These values were then
subtracted from corresponding results in order to
calculate basal or secretagogue stimulated acid
25 secretion.

Mouse glands respond to a variety of conventional
secretagogues and post-receptor wmediators but not to
gastrin. The maximum stimulation of acid secretion is

30 achieved with 1 mM cAMP, 0.1 mM histamine, 0.1 mM IBMX,
10uM carbachol, 10 uM forskolin, 10 uM calcium ionophore
A23187, 1 pM thapsigarin. Each experiment is repeated a
number of times and all results are expressed as a % of
the maximum stimulation. For the purpose of comparing

35 the relative potency of the compounds, each experiment
contains positive controls using omeprazole for post-
receptor / cAMP mediated responses and ranitidine which
inhibits histamine mediated acid secretion.



D phenethyl disulfide: HNVR (CDCl[err]) [err]: 3.03 (m 8H,
2CH2CH2), 7.27 (m 6H, ArR), 7.30 (m 4H, ArK), CNWR 10

(CDhCl[err]: 35.79, 40.27, 126,46, 128.57, 128.67, 140.08.

Exanpl e 53 WOt on of 3-(4-met hyl - prEer i myis-1, 2, 4-
t.hi adi azol ot 4, 5-al benzi m dazol e with thiophen g 15 A sol ution

of 3-(4-net hyl pi perazinyl)-1, 2, 4- t hi"adi azol o[ 4, 5- a] benzi m dazol e
di hydrochl gride (1.494 g. 4.31 mol) and thiophenol (1.43 m,
12.94 mmol) in 3]:129@41@4&3 5'1156.490pT SrafiGhylN-HiCE, { 1eWi ddi)az0as (8 BFaPd at
room tenperature fo . S. mat er i par at:

give a solid resig%gp%&W%é?ﬁﬁég d§¥#¥QFQ§%%SrB§Fwggﬁ$§%ﬁ§¥9 %;ﬁﬁiﬁggg f8é8%1)
and water (20 ni).andheistandnegstinpdptedsacid seqyetdgnoder 199 Hm YA e
and evaporated 30 gh¥eaydede Trocedure)f tHe | vediveu Iford e hi 5 3c3dpyumsd dyas
The aqueous | ayer found M@ﬁﬁp%Btrﬁlized by dropwi se addition of 2N NaCH at
O [err]c 25 ~and PHEN ExtTacted with dichl or onet hane (3 x 100 m).

The di chl oronet hane | ayer was dried over sodiumsulfate and
evaporated to give 1- [im no- (5-nethyl-piperazine-1- yl)
met hyl - 1H benzi m dazol e-2-thiol as a solid (1.13 g, 95.1% yi el d).

30 HNWRR (DVSO) [err]: 2.19 (s, 3H NM), 2.33 (br.s, 4H,
2CH err]CH err]-), 3.24 (br. s, 4H, 2CHerr]CH err]-}, 7.14-7.23 (m 4H,

ArH) . C-NVR (DVBO): 44.81, 45.11, 53.59, 109.52, 110.42,
123.09, 123.89, 131.47, 131.57, 149-34 (C=NH), 166.89 35 (CSH).
Exanpl e 54 WO 97/ 31923

PCT/ CA97/ 00125 - 76 Reacti on of
3- benzoyl -1, 2, 4-t hi adi azol o[ 4, 5- a] beazi m dazol e with thi ophenol

A solution of thiophenol (1.08 m, 10.47 mmol), 3-

benzoyl -1, 2, 4-t hi adi azol o[ 4, 5- a] benzi m dazole (975 ny, 53.49 mol) in
met hanol (400 m ) and 1N HCl1 solution (120 m) was stirred at room
tenperature for 16 h. The



sol ution was evaporat l!ﬂﬂﬁ reduced pressure to renove met hanol ; the

agueous m xture was n 7 0 with solid sodium

bi car bonat e yqggh ek ack CI [err]. 10 The or r was
dried over sodium suI fate and evapor ated to give a sgﬁ%g J’"%#S
material was purified by col um chronat %%raphy to give the follow ng
conpounds: Di hen | disulfide (700 ng solid; Rerr]= 0.69, 10% EtoAc

15 hexane) whi ch A&8 spiaEiVRRE o di phenyl di sul fi de fromAldrich
Chem cal . H-NI\/R(CDClB) [err] 7.3-7.35 (m 2H, ArH), 735745(m 4H,

ArH): 7.63-7.68 (m 4H Ar 127. 7
29.241, 137.219. Do ?9‘“#&9%?3’?6%095 aaaz%%&(g'lso my, 34.3% y?%&‘%ds
Rlerr] = 0. 46, corw,e%%% tOhéseana?nmJehﬁmladém.cm NVR to 2-

mer capt obenzi -m dagol e from Al drich Chem cal . 25 Methyl benzoyl formate
(120 my, 2 1%yield; <0. 57, 20% Et OAc : hexane) which has identical
NVR to net hyl /ggrgﬁwgormatefromAldrich Chem cal. HNWR (CDCl[err]):
52.67, 128.86, 13 44, 134.89, 164.01 (C=0O, 185.98 (C=0,
IR 1740, 1687 cni err]% Exanpl e 55

React i on 4-t hi adi azol o[ 4, 5- al benzi m dazol e derivative
wth 2- mercapti)et hanol Det erm nation of tlerr] val ues. 35

Cal cul ated anoun¥hexgin thand % #xehiiadepenfentls-yjdrogen, haaweni adizwl o
derivative (final hanbptimita, rem@Hh'oxy5X1ﬂower alidxyand aphgeelp ( 143 109,

Elzggl ms§)l ution st{)gpg)t% 9%/:3?%%% oc W€ dﬁspédke,q | ”NﬁE(HFﬁQ%pl

in a
PCT/ CA97/ 00125 NHC{O)OR' or CONR'R”, with R’ and R? beingydpdapepdentlwmsk.

100 m of thesol hydosgams Lewasl enked, arylX,0 aoﬁéxeaarymhymrio& f i e
and the resultlng %@th%ﬁghtltutégm%fﬁh'ﬂfﬁi&%& Ra%lnéoolgggr] lgylamlno,

2- mer capt oet hanol
carboxy or lower alkoxycarbonyl, or R' and R" in NR'R"

when taken together forming a five or six wembered ring
heterocyclic ring selected from piperidinyl,

15 pyxrolidinyl, morpholinyl and prolyl, the heteroccyclic
ring being optionally substituted with lower alkyl,
carboxy, amino, phenyl, alkoxycarbonyl or di-lower
alkylamino;

20 or X and Z taken together represent a benzene ring fused
to the imidazo ring and being optionally substituted with
up to four substituents independently selected from
hydrogen, 1lower alkyl, halo, nitro, hydroxy, lower
alkoxy, piperazinyl or a group NR'R", OC(O)R', OC{O)OR',

25 OC(O)NR'R", RR'(COR'), NHC{O)NR'R", or NHC{(O)OR', with
R', R" being as defined above;

and Y is selected from :
{1) groups of the formula:

ft
C
ZINRT
30 R
in which R7 represents hydrogen, hydroxy, lower

alkyl, lower cycloalkyl, lower alkoxy, lower

ik i i ﬁ”“



The tip of the syr Tnéelfuﬂﬁﬂﬂllﬂllﬂlﬂﬂtlm solution | The course of the

reacti on was d by*HPLCY{( HAW &tt* Packard Mvdel pd1009:06841 pped
wi-t h a PE expr%e)‘géjg&g Cl18 colum and an UV detector set at 254
nm The col um |s eluted with 70% 505,M ammonium acetate;
30% 10 acetonitrile as the nobile phase. Per cent age reaction

conpl etion was cal cul at ed asifovhagk:R’ reprementenhy@rogemosRitdiaXiyng lower
mat eri al remai ned unreact ed. alkyl, AbwekMcjcldialiynrraeedaskaky) Ngower
mat eri al 15 {hsanpl e/ hin t t S / hi

time O * 100% The % unreéc?é’gyr;"t a% “ir;ré?]lé él)%yx&lé rgv%léﬁ Towet qu?}la&kyl
against the tinme scale, t[erPptesoeyRdwlime ﬁ‘blsHPStltUte‘?:orrr&s‘EﬁﬁﬁﬁW ¥150%
of unreacted starting materi heterocyclyR@ast, i OBeterddfyclyltloeycalkylene, a

[1ér2,r]4-t hi adi azol ﬁlsl with 20 ”ﬁﬁgg%t grLpangh ahaPlv’ Qe indepepdently

mor phol i no selegted from hydrogenhy| bewRS aAlgl, aryl,

6.7 h phenyl 45 bower arylalkyl®thyhd alkylene, and a groiph
2' pyrl dyl ] a e | » > »

110 h mor phol i nor‘ret% " AOR wherein g %¥ an amino acid residue

di net hyl ani noetH’yI 84 & peptlde of 2 to 3 amino acid residues and
R', R* have the pame definition as above

(2) heterocyclyl, lower alkylene-heterocyclyl,
lower alkylene-amino-heterocyclyl, amino-lower
15 alkylene-heterocyclyl or  amino-heterocyclyl,
the heterocyclic ring being attached at any
heteroatom or carbon atom which results in the
creation of a stable structure, and the
heterocyclic ring being optionally substituted
20 with 1-3 substituents selected from lower
alkyl; hydroxy; nitro; amino; lowexr alkylamino;
di-lower alkylamino; lower alkoxy; cinnamyl,
lower alkyl substituted with 1-3 substituents
selected from hydroxy, lower alkylcarbamoyl,
25 phenyl, halophenyl, heterocyclyl, carboxy and
lower alkoxycarbonyl; lower acyl; lower
alkoxycarbonyl; lower alkyl-sulfonyl; amido;
allyl; benzyl; phenyl optionally substituted
with amino, halo, hydroxy, lower alkoxy, lower
30 alkyl, lower alkylamino or di-lower alkylamino;
heterocyclyl optionally substituted with 1-3
substituents selected from nitro, hydroxy,
lower alkoxy, lower alkyl, amino, halo, lower
alkylamino, di-lower alkylamino; with the
35 proviso that the heterocyclyl group Y is not
1-imidazolyl or substituted 1l-imidazolyl;
{3) NR'R" or -CHy-NR'R" wherein R', R" have the
same definition as above;

This Sheet 1
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e oo 35, 50T o

Fasted, adul}y (91'3{%33240 g), male, Sprague-Daw ey rats BRIy f or

24 h fromfood, but not water, and then treated by oral gavage with 1
to 1.5 nL total vol une of conpound of Edthul a | (300 [err]nmmol /Kg) on
different .days. (#0 Two HRIR', AOR'ewhereinsA ieran amest hetiizedsidneh
a conbi nation of pentobardip tlaﬂéj dtNi DRNAlamilnde 23RA0FRR i ques YRS

opened and the pylorus was trac astric, and
peripheral venous canul as 'I Q{) @é’& gh?h‘ﬁame Aefs"ln&fré(?ﬁ agedPYevaged with
10 mL 0. 9% sal i ne (&8¥ery 10 10@ Ri-ialkoxy@&rbonyldadkyhe gastric effl uent
collected in 5 (epcept acl&ado determ ne the basal acid secretion. Acid
out put was determ(Q dine

str flu 3
back-titration to 'pH 7.0 u ng Nat Li?‘ﬁ‘eni ”P,-hﬁn-f wherein, aRf pebt one
meal (pH 5.5) was instill ed’llffcmqgephe lop@rst abachs, anykedlowexd dryladkyhfter

10 min each time for 2 1&3@1{ Soycloidkl, Oubel a\mlﬁényﬁet e5w P e ki1

each gastric effluent co L nin ep to neal back-titration
to ‘pH 5.5 using 0.02 pELTbEfcty F"ﬁ ?’r%ert?ﬁﬁfilb | &3PSy hEtIE
(n = 6), 848 peptone 2@%%ﬁaﬁédaam Hebexgaton omoaetont atGd winbdd 30
(rjrin aL t er . é Ihr whi L&ésﬁil%sdﬂﬁeéhé\ﬂdéfbgtlﬁﬂﬁit bexy- Srdkre r&tr*&%ﬁré 5|
i met hy pyri dyl ypxomet hy, t hi adi azol @ benzi mydazol e
have an observed Ié\gel of a‘%’loél gut%“ij Qg g R éf'ey% FRepeLiny & %af’c%r
1 h.  7-Methoxy-3-[ (4- net Hosdreges. lgwerdiatdnfy|on- hgvenlyayyiaiiatly|4nd 1,
2, 4- t hi adi azol of 4, 5- a] R%Wllmazahﬁylﬂemtrﬁv@i ar§ﬂ.ﬂﬁlk%1 Cafdwer (P

< 0.05) 151 nhi b|t|on chyﬂ%ghkf/i my at ed aﬁkggﬁi’i L0 at . 30 Yﬁ"}ec‘frs of

[err]nol / kg doses.
conpounds of Fornul a | on GeFerreYAtyd: theSech%QeiWCﬂ-thatrs-ng being
(Dose- dependent st udy) attached at any carbon atom which results in

the creation of a stable structure;
(9) lower alkoxy, lower arylalkoxy, lower
20 cycloalkoxy, lower heterocyclyl alkoxy or
heterocyclyloxy;

(10} lower alkylsulfonyl, lower alkyisulfinyl,
arylsulfonyl, arylsulfinyl, lower alkyl-
arylsulfonyl, lower alkyl-aryl sulfinyl,

25 heterocyclyl-sulfonyl, heterocyclyl-sulfinyl;
optionally substituted with 1 to 2 substituents
selected from lower alkyl, halo, nitro,
hydroxy, lower alkoxy, or groups of formula
NR'R", OC{O)R!', OC(O)OR*, OC{(O)}NR'R",

30 NR' {COR'), NHC(O)NR'R", NHC(O}OR' where R' and
R" have the meanings given above;

(11) groups of the formula ~C{=NOH)COOR!l wherein
R11l is lower alkyl

(12} bhydrogen, substituted lower alkyl, aryl, lower

35 arylalkyl, 1lower cycloalkyl, each group being
optionally substituted with 1 to 3 substituents
gelected from lower alkyl, halo, nitro, amino,
hydroxy, lower alkoxy, lower alkylamino, lower

] i \i‘fﬁi"“
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-. 79 Fast ed, 4 I’!Mg’”ﬂﬂmH mal e, Sprague- Dawl ey rats

were fasted f from ter and t hen by
oral gavage V\}Q'rtoﬁgé 0 1.5 nL tota’! Vol urre of 4 dlfferent d&%ﬁ%(o 3,
3 30, and 300 [err]nol/kg) of each 5 co_n%und on different days. Two
hours later, rats were anesthetized with a conbination of

pent obartital and t hi op@krdfylamiacabdorfBh' Rlas opBREY Bihd t h&GHP BRUS
was ligated, and tracheat(o)gms®mi,c, NReEORE i, phama(lomemnus NHC(OgaRu} as
wer e pl aced. The stomachs l.av dow % I ery
10 mn. for 30 mn and the \é\glsﬁ |F€:l Wid'r %FYJ%TQ t Imlegjg%gﬁg %%@éﬂ Hbves
recept acl es. Aci d out put was det erm ned | n each gastric effluent
sanpl e by back- s . titratiosmgonnds 7aBcosdigy 0.c2Mchafhl 1,Themyvihgnlithé
an 8% peptone %'raﬁpg‘oén@ was instilled into the stomachs, 15

m xed, and drai ned ter mn each time for 2 hours. Aci d out put was
determ ned i n each gast Rt effl uent sanpl e by back-titration to pH 7.0
using 0.02 M NaCH. Rr2 fteﬁ measuri ng basal acid output for at |east 30
m nut es, aci d out put em\ neasured during a 2 h 20 intravenous

i nfusi on of histam ne g S Figure 5 shows gastric acid
out put (rmmol /m n) aRSer Nm nistration of vehicle and after

adm ni stration of 4 R4 dos of

7-nethoxy—3-[(4 met hoxy- 3, 5- dYnethyI 2-pyridyl) 25

oxonet hyl ] -1, 2, 4- t Riraghazhheéds foaalilie iddpdasdé esalfs Ihekeof, whe2@inaRd,

300 mml/kg)ln an hralqu
7- et hoxy- 9. [ (4- mothoxs s, & dPhe: HASEERPLdy) Jydrogen, lover alkyl, halo,

oxomet hyl ] -1, 2, 1- t Wi&aaz SIYEKFRXB. allbwayi ALEE¥Y| ePiPEDAZIBHONSPF afEQMPS Of
si gni fi cant (p < tHe. OSformilfa bi KROR®, Of oC{0)R' hi StOEMONER S| | MOCADEHRARY (I

secretion at 3, 30, e r] " I{ilas( ) 'R 1
Exanple 58 35 Inl\l}sqrgg I?\hlﬂﬁél on ofR Gas 8§2\§| d°§ec i on hn gh%ﬁh R
met hyl - 1- pi per azi nfARf- 1R ArehiRflepssdspely. hydrogeg) bér?Zﬁelﬁ d%&"é‘!f aryl,
di hydrochl ori de lower arylalkyl or NR'R" represents a five or six
15 mewbered ring consisting of
( N
(CH2)n wherein n = 4 oxr 5§
and ¥ is selected from

{1) groups of the formula:

O
i

C
AN
20 R

in which R7 represents hydrogen, hydroxy, lower
alkyl, lower cycloalkyl, lower alkoxy, lower
alkenyl, lower alkynyl, aryl, lower arylalkyl,
heterocyclyl, N-substituted N-heterocyclyl,
25 heterocyclyloxy, heterocyclyl-loweralkylene, a
group NR' R" where R' and R" are independently
selected from hydrcgen, lower alkyl, aryl,
lower arylalkyl, and alkylene, and a group
ANR'RY, AOR wherein A is an amino acid residue

““ﬁ‘ii‘m‘iii:ﬂili“liﬁn
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-a-(;SSm,H ati orggfga)eng%\/\iM'lgﬁgﬂ'“ﬂﬂﬂluﬂ*ltgsf:JFlgdl inn'f”hreect Y ibgo][ gt?ed rine

gastric gl ands use. The assay is per f or med ink r ene
eppendorf tubes containing 0.5 5 nlL of resuspended nouse gastric gl ands.
I n addition, tubes contain the tested driyy, acid secretagogues (e.qg.

hi stam ne,. di -butyryl cyclioxrAWPpé¢ptiM® ofta? bae bl gmiand acid residues and

14C- am nopyri ne. Tubes arg.i nguhahRd tha s&fle Nid¥ i Al i34 as abded '] C and
continuously rotated. The reaction is stopped by 10 centrifugation of the

gl and suspension for five mn. at 1500 g. Supernatant is aspirated

| eaving the pellet(2) conkefeworydlytiactloyest mlkydeandanindtletpaldogtclys

washed exisensi vel y andaﬂiﬂ?—%&@x@%@&ﬂ?ght Inaﬁhﬁa-lqsfwe@f 3; Otsaqlk ylepe-
i t1on

(Arersham . After neutraligatlon wi_t g a Sg g
scintillation fluid, the ra ?Eﬁﬁﬁﬁ\ﬁﬁga i §F °w85unﬁ Yl??F ?ﬁﬁ§?9¥5 Ater
{ Becknan) . The anount ofthe hetgaporciivi tringr dppd) | rtthched| laat any

corresponds directly mhéibrdéﬁ%mk%ﬁpQQ&bdﬂfat%%'@hlgﬁ'Bgsuﬁegrghe@he
Each experinmental point s

experinent, energy i ndependE&h§® %Hﬂ%udﬁfloﬁ mé% ég?lnﬁFEHCture'MA§“§0 ¢h ﬁM
of dinitropher8l and basal heteraaryldc oringn being tdpt izimedAye sibsaditated

stinulants. These val ues wg{gnt hem subét&&t&{e@ﬁ:fsed sel168fba COEL8RPOALLRY

results in order to alculat basal, or secret 0
stimulated acid 25 secref f%%% ydroxy; nitgpf o %§§€1?81§°'

variety of conventional di skawest ajdgtieniand é@y??reébpxﬁr_&Qﬂgat@dkybut
not to gastrin. The nxybéRiButledwigh Qnsoéuagtﬂbﬁé&rsetée%ctéd $Pom

achieved with mM cAMP, O. hi st am.ne C rba hol
10 AM f or skol i} , 10 [err]hﬂ%€$w¥ﬁﬁllongﬁwgfe nﬁk%@??&?mo 1[err]ﬁ?‘ i
thapsigarin. Each experi mehalophengleat d¢tgrocyclybmbeiarboxy] ngésdandouer
results are expressed as a kdxycarbonl@ ; Maxi Miswed Mul ataew ; For ubeer

pur pose of conparing 35 t {?é&fﬂ/ oteﬂgxegfong§¥a£gﬁggggﬁ 1do,

experi nment cont ai ns pos con s Uusrn
receptor / cAMP nedi at ed re%bBﬁbeshﬁﬁﬁYﬂanlﬁh%n ¢pnally substituted
20 with amino, halo, hydroxy, lower alkoxy, lower

alkyl, lower alkylamino or di-lower alkylamino;
heterocyclyl optionally substituted with 1-3
substituents selected from nitro, hydroxy,
lower alkoxy, lower alkyl, amino, halo, lower
25 alkylamino, di-lower alkylamino; with the
proviso that the heterocyclyl group Y is not
1-imidazolyl or substituted 1-imidazolyl;
(3) NR'R" or -CHp-NR'R" wherein R', R" have the
same definition as above;
30 (4) ANR'R", AOR' wherein A is an amino acid residue
or a peptide of 2 to 3 amino acid residues and
R*, R" have the same definition as above

(5) lower 2-{alkoxycarbonyl)alkyl
{6) halo
35 (7) groups of formula R8-CHOH- wherein RS is

hydrogen, lower alkyl, aryl, lower arylalkyl,
lower cycloalkyl, lower alkenyl, lower alkynyl
or heterocyclyl, the heterocyclic ring being

Sheet Has Been R laced
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hi st am ne rredl V\D 97/ 31923
RCT/ CA97/ 00125 m l
Io [4, 5- a] oI e

(4- Met hyl -

yl ) m,{,%.g{?g
dr hydr ochl or%’g’ cowetel y i nh| bi ted cAI\/P and hi stam'ne Stinulated

acid secretion at 100 [err]M Using 5 the ab$¥e procedure, the ED50 val ue

for this
82

conpound was found to be 50 [er o ‘
WHAT | S CLAI MED | S: attached at any hetgirdakop| o2-cirhdn adioar ethdch

conpounds correspondi \r/]\,g to r;sul%é"e.l.rg% drebiOion o¢ I3 I;ngle strzrcti,\%e,
10 erein_X an are_indep ydraogen,. 1o
al kyl , hal o, ni&r o, hydPOXYE® | 8\7‘\9 fo g ‘8{8%’6‘ "%‘% is

[err]

(O R,

with

OC(O NR R', NRyaxzyen, NpaE0) mﬂ ONH@P@)Eﬂ?‘arwﬂam Rapd

5 R? is lower alkyl, aryl, lower arylalkyl, lowerxr
cycloalkyl, lower alkenyl, lower alkynyl or
heterocyclyl, the heterocyclic ring being
attached at any carbon atom which results in
the creation of a stable structure;

10 (9) lower alkoxy, lower arylalkoxy, lower
cycloalkoxy, 1lower heterocyclyl alkoxy or
heterocyclyloxy;

(10) lower alkylsulfonyl, lower alkylsulfinyl,
arylsulfonyl, arylsulfinyl, lower alkyl-

15 arylsulfonyl, lower alkyl-aryl sulfinyl,
heterocyclyl-sulfonyl, heterocyclyl-sulfinyl;
optionally substituted with 1 to 2 substituents

selected from lower alkyl, halo, nitro,
hydroxy, lower alkoxy, or groups of formula
20 NR'R", OC{O)R', OC{O)OR', OC{O})NR'R",
NR' (COR'), NHC(O}NR'R", NHC{O)OR' where R' and
R" have the meanings given above;
(11) groups of the formula -C{=NOH)COOR1ll wherein

R11 is lower alkyl

25 (12) hydrogen, aryl, lower arylalkyl, lower
cycloalkyl, each group being opticnally
substituted with 1 to 3 substituents selected
from lower alkyl, halo, nitro, amino, hydroxy,

lower alkoxy, lower alkylamino, lower
30 dialkylamino, NR'R", OC(O)R®, OC{O)OR"',
OC(O)NR'R", NR'(COR'), NHC{(O)}NR'R", NHC(O)OR"',

with R' and R" having the meanings given above.

3. Compounds according to claim 2 wherein R, R2,
33 R3 and R% each represents hydrogen or alkoxy.

This Sheet Has Been Re{ilaced
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R, and R' being independently hydrogen, |ower alkyl, aryl, [ower 15

arylal kyl or |ower al kylmm mmam h hydroxy, am no, |ower

al kyl am no, w@eRfays or | nyl, or R and R' B, ommaiR R
when taken together forni*ng®a five dr §ix membered ri ng ﬁgterocycllc
ring selected from piperidinyl, pyrrolidinyl, mor phol i nyl and prolyl,
the heterocyclic rlng belnq:optlonally 20 substltuted with |ower

al kyl , earzoxy, ¥+ ani no, CPRENPAs accordingxyeachaaypl 2omhereion®t, R3

al kyl ani no; andr RX antk Zedatkehydegpirheind ep? esenteix RN 28-dged dAISed
to the I M dagensiwg and being optionally substituted with up to four
25 substituents i|ndependently sel ected from hydrogen, |ower alkyl,

hal o, nitro, hydr oxy, |ower al koxy, piperazinyl or a group NR R ",
OC(O R, OC(OLR 5. OC( O) NR Unpoltids CAR:drd NMHC(H) NRRaR'm 40Tin whichHE( @O0R ,
wWth R, R' beingg %egf rﬁ;}nﬁggve 30 and Y is selected from:

(1) gr oups of the formul a: [err]

in which R7 represeﬁts hydr ogen, hydroxy, |ower al kyl,

| ower cycl oal kyl , /Igwek al koxy, |ower al kenyl, | ower

83 ynyI aryl, lower arylalkyl, heterocyclyl, N

substituted N-Det gL PLyLh y:‘.n clalnhe%:?e%é'ciﬂl clénlg represents lower

het er ocycl yl - | ovveraklyl e{l group wher e
y ower arylalkyl, optionally substituted phenyl

10 or naphthyl, heterocyclyl, hydroxy or lower alkoxy.

6. Compounds according to claim 5 wherein R7
represents optionally substituted heterocyclyl.

15 7. Compounds according to «claim 6 wherein R7
represents 2-pyridyl either unsubstituted or substituted
with 1 to 3 substituents selected from methyl and
methoxy.

20 8. Compounds according to claim 7 wherein R7
represents 3,5-dimethyl-4-methoxy-2-pyridyl.

9. A compound according to claim 8 which is 7-
methoxy-3- [ (4-methoxy-3,5-dimethyl-2-pyridyl)oxomethyl] -
25 1,2,4-thiadiazolo[4,5-albenzimidazole.

10. A compound according to claim 8 which is 3-[{4-
methoxy-3,5-dimethyl-2-pyridyl) oxomethyl]-1,2,4~
thiadiazolo [4,5-albenzimidazole.

30
11. Compounds according to claim 5 wherein R”
represents optionally substituted piperazine.

12. Compounds according to claim 2 of the general
35 formula:



R! are independently se d from h dro en | ower al kyl ,
aryl, lower arylalkyl, Iiu Il@jﬂ group ANR R',
AOR wherein A i n. am of 2
to 3 anmino aclu 8’9?’é’glzﬂues and R have the sa"Ery;:z)m%:5
definition as above 10 (2) het ero&ycl yl, 1ower

al kyl ene- het erocycl yl, I ower al kyl ene- am no- het erocycl yl ,
anmi no- | ower_ al kyl ene- het er ocycl yl or am no- het erocycl yl,

t he heter ocycl i C ring being attached at any heteroatom or
carbon atom 15 ch results in the creation of a stable
structure, el the heterocyclic ring being optionally
substituted 'tlh 1- 3 substituents selected from | ower

al kyl ; xy, nitro; amno; |ower alkylam no; di-I|ower
al kyl am no; | ower al koxy, CI nniiny | ower al kyl 20 substituted
with 1-3 substituents selected Nfrom hydr oxy, | ower

al kyl car banoyl , phenyl, hal ophenyl G het er ocycl yl , carboxy

and | ower al koxycarvhamelm RWeRZ, R3 and R? are imdgbendensky Tower alkyl,

a koxycar honyl: 10 " S| lkyl ET e ald iy, B&%W
phenyl optional Iy s et |glt%t e(?%lé) Tower alkylami 1o er yla

| ower al koxy, | ower’¥gueyy. lower alkoxy or P+B?Frz’zﬂya‘yl §ﬁ1dn8 &F’ 81¥1L g
al kyl am no; hetexocycl ¥) optionally swpdtiomileldy swibtstit ubed ot htlxrée

substituents sel ectgfhstituents seleéﬂéﬁn n'%&%m hydroxyh deﬁy' alk@é%er

| oner al kyl, am no, yl am no,

al kyl amino; with t Hetiggcarbamoyl, pheﬁygv P@g‘)ﬁ‘u eh?w%%ré‘Fé((?'Qré’ }Lyl c@FS’GﬁyY
I S not 1- and lower ailkozipzathdnydr. substi tut ed 1-im dazolyl;

(3) NR R or -CHerr]-NR R" wherein R, R' have the sane

definition as abOV%B 35 Compounds according to claim 12 wherein G

represents 4-methylpiperazinyl.

14, . A compound according to claim 13 which is 3-(4-
methylpiperazinylcarbonyl) -1,2,4-thiadiazolo(4,5-a]
15 benzimidazole.

1s. Compounds according to claim 12 wherein R!
represents G represents 4- (2-pyridyl}piperazinyl.

20 16. A compound according to claim 15 which is 3-(4-
(2-pyridyl)piperazinylcarbonyl) -1,2,4-thiadiazolo{4,5-a]
benzimidazole.

17. Compounds according to claim 5 wherein R7

25 represents optionally substituted phenyl or naphthyl.

18. Compounds according to claim 17 wherein R7
represents phenyl.

30 19, A compound according to claim 18 which is 3-
{oxophenylmethyl)-1,2,4~-thiadiazolo[4,5-albenzimidazole.



84 (4) ANR R',;’ AOR wherein Ais an amno acid residue or a

?ggélg:ffali*é;”gijghgiu"““ﬂ“ gﬂfﬁ““nd F;wer'Zh?;Fkoxyggégﬁgééﬁﬁiky|.the

gkoubs %f *formul a R8- CHOH wh

hydr ogen, | ower al kyl, ary | ower aryl al kyl, | ower

cycl oal kyl | ower alkenyl Iéher al kynyl or heterocyclyl
the 10 . 20. heterocly(ﬁqwquinﬁgaséPﬁ@lmt%fwé@lat 13nyhhehe¥©a3f)h40r
carbon at om whi chbeasyl I siperddiayteasbboyl 0f1,2 ,at-2Bk8diazolo-[4,5 1
structure, gﬁzlmldamQHOUDS of formula R[err] CH:NOR[err]O mhereln
Rlerr]0 is hydrogen | oner al kyl or |ower arylal kyl, and
RO is | ower alkyl, 15 aryl, lower arylalkyl, |ower

cycloal kyl, | eweps. Compounds ab&@ming dooWes1aidl K¥NYhher@in R7

het er ocycl yl , het erocyclic ring being attached at
any carbon atom ch results in the creation of a stable
structure; (9) Iomer al koxy, |ower arylal koxy, | ower

E:){gl) oal kox?/, 20 22. I tonmgsuniet SEaing &l FGX?’lx\Olr?hebllAEQEYQSylyxy,
ower ul £ ny
aryl sul fonyl, ar yf's?*%&[%)s/# J%oz%lﬁad Ez?igtxj’l Sl.ﬁ]fbe% FMI&amle

| ower al kyl - aﬁ?l sul finyl, heterocyclyl-sulfonyl,
het erocycl yl -sul fgayl ; opt lcan@bhmsuaabbwi@ 6 t &L i 25 wherem Y istgh 2

substituents sel eé%@f' Jxéf’ﬂ} | QUel 1@ },xﬁéd hQﬁ‘ePc;cycllc group bondﬁi_? tzr'oétly

tpgpresents hydrcuicy\?\/ni

hydr oxy, | ower groups 5
OC(O R, OC(O CR teo %))tm#mzmﬂzo reoR ) | NHC( O) NR R',
NHC(OOR where R and R' have the meani ngs gi ven above,;

0 ;llg(yl 15 959UPS Of TG LALAY! A cddrd¥) EIRALh OF" Ghl B E" M | S
heterocyclic moiety of group Y is selected from pyridyl,
piperazinyl, morpholinyl, pyrrolidinyl and pyrazinyl.

25. A compound according to claim 24 which is 3-(z-
20 pyridyl)-1,2,4-thiadiazolol4,5-albenzimidazole.

26. A compound according to claim 24 which is 3-{4-
morpholinyl)-1,2,4-thiadiazolo[4,5-al] -benzimidazole.

25 27. A compound according to claim 24 which is 3-(1-
pyrrolidinyl)-1,2,4-thiadiazolo{4,5~a] -benzimidazole.

28. A compound according to claim 23 which is 3-(4-

acetyl-1-piperazinyl)-1,2,4-thiadiazolo[4,5-a] benzimida-
30 zole.

29. A compound according to claim 23 which is 3-(2-

pyrazinyl)-1,2,4-thiadiazolo[4,5- ]lbenzimidazole.

35 30. Compounds according to claim 2 having the
general formula:



(12) substituted I | ower aryl al kyl, | ower
cycl oal kyl , each group mm "ﬂﬂ l substituted wth 1
to 2 substitu ’?’63\/\% kyl , Pc,lt) mof3kt 1O,

ami no, hydroxy al koxy, | ower al kyl am no,” 1 ower
85 di al kyl am no, NR R', ;g OC(OOR, OC(ONR R',
NR (COR ), NHC(ONR R', NHC(O OR , vmthR and havi ng
t he nmeani ngs gi ven aboveR!5 2. . Conpounds according to
claim1l1, having thegrgeneral f ormul a: [err]

or pharmaceutically acy C salts thereof, wherein Rerr], Rerr],

Rerr], wé%:* de ndent |y hydrogen, | ower al kyl, halo, nitro,
hydr oxy, XY, )4'& perazinyl, or groups of the formula

NR R', 15 OC(O)R', OC(Y Ry OCC(ONRR', NR(COR), NH(ONRR' ,

NHC( O) OR or CONR R( which R and R' are independently hydrogen,

| ower al kyl, aryl, Nowgr arylalkyl or NR R'" represents a five or six
menbered ring consisting oféN [err]

wherein R1, RZ, R3, and R? are independently lower alkyl,
hydrogen, amino, lower alkylamino, di-lower alkylamino,
hydroxy, lower alkoxy halo or piperazinyl, and G is alkyl
5 ({Cq4 - Cg) optionally substituted with up to three
substituents selected from hydroxy, lower
alkylcarbamoyl, phenyl, halophenyl, heterocyclyl, carboxy
and lower alkoxycarbonyl; allyl; benzyl; phenyl
optionally substituted with awmino, halo, hydroxy, lower
10 alkoxy, lower alkyl, lower alkylamino or di-lower
alkylamino; heterocyclyl optionally substituted with 1-3
substituents selected from nitro, hydroxy, lower alkoxy,
lower alkyl, amino, halo, lower alkylamino, and di-lower

alkylamino.
15
31. Compounds according to claim 30 wherein G
represents optionally substitued lower alkyl.
32. A compound according to claim 31 which is 3-(4-
20 methyl-l-piperazinyl)-1,2,4-thiadiazolol4,5-a] benzimida-
zole.
33. A compound according to claim 31 which is 3-{4-

ethyl-1-piperazinyl)-1,2,4-thiadiazolo{4,5-~

25 albenzimidazole.
34. A compound according to claim 31 which is 3-(4-
propyl-l-piperazinyl)-1,2,4-thiadiazolo(4,5-a] benzimigda-
zole.



%nd Y is selected f:zw!ngﬂgwm”m””m groupsi gfv\;]ihghf g7mrjlagr eggnts

hydr ogen, hydr oxy, | ower |
al koxy, | oméioggf’k%ﬁyl ., | ower al kynyl , Céﬁbﬁ@ﬂ%\?\erémr

arylal kyl, heterocyclyl, N. substituted
N- het erocycl yl het er ocycl yl oxy, - 92
get erocycldyl -1 gwezsa.l kyl eneA aogpoupd NRcd¥dimigette Rlaim 31 which is 3- (4and

' are independe sal_ yAdr-ogen 1. - al kyl ,
aryl, lower aryl ;%(%Xl e?a gkgggif'ggieh g,nzgqa%mh@i\ﬁﬁolo .5 group ANR R'Y
ACR wherein A is ZPeRAITFEEPYEr esi due
86 or a peptide of 2 to 3 amino acid residues and R, R’

gﬁ\é;l égg S?n_”ﬁosdﬁ];i.té;.ir E)icogl a|§ 2BRAYSund Rccorditly to claiﬁeﬁﬁrﬁﬁy&? Y:il.s J-omer
- - o- _, . el ey,
ani no- | ower al kyl %‘&Mﬁﬁgﬁgflbﬁupemzmyh '1'2'4—&1[a0v’\%%¥ﬁ°)t4,’5_a]
al kyl ene- het er ocyiednydimidalzelket er ocyclic ring bei ng
attached at any heteroatom or carbon at om which
37. A compound according to claim 30 wherein G
10 represents optionally substituted phenyl.

38. A compound according to claim 37 which is 3-{4-
phenylpiperazinyl)-1,2,4-thiadiazolo[4,5-albenzimidazole.

15 39. A compound according to claim 37 which is 3-(4-
{4 -methoxyphenyl) piperazinyl) -1,2,4-thiadiazolo[4,5-a]
benzimidazole.

40, A compound according to claim 37 which is 3-{(4-
20 (3-chlorophenylpiperazinyl}-1,2,4-thiadiazolof4,5- ]
benzimidazole.

41. A compound according to claim 30 wherein G
represents benzyl.

42. A compound according to claim 42 which is 3-(4-
benzylpiperazinyl)—1,2,4—thiadiazolo[4,5~a]benzimidazole.

43. A compound according to claim 30 wherein G
30 represents cinnamyl.

44. A compound according to claim 43 which is 3-(4-
cinnamylpiperazinyl) -1,2,4-thiadiazolo (4,5~
a)lbenzimidazole.

35
45, A compound according to claim 30 wherein G

represents 2-pyridyl.



results in the creation ture, and the
heterocycllc ring being m (]\ 9 i uted with 1- 3
substituents sel ect ed fro droxy; PCT,CA!P{)OGV\iBzI‘Ero;

am no; | ower #rno; di-lower al kyI am no;
al koxy; | ower al kyI substituted wth 1-3 _ 93 substituents
sel ected from hydr oxy, | oner 15 al kyl car banoyl ,

phenyl, hal ophenyl 46- het er odysloppound according to clagmrhbxyhieki +wvkr(4-

al koxycarbonyl ; IOW@@ ﬁwiayu%razmyl) -1,2,4-thiaddhdsRy@arsbonyl ; | over

al kyl - sul fonyl; am d benzyl; phenyl opti onal |y
substituted with anf"ﬁ eftinida-zole. hal o, hydroxy, |ower alkoxy,

| ower al kyl, | ower al kylam no or di-lower alkylam no;
het erocycl yl 5 47, A ee&js@mil Yicedbatng Utted widim 13D swhetéimen s
sel ect ed epresentd 3,0k drcpﬁ | ower al koxy, |ower alkyl,
am no, rpe?‘féﬁ FS'\’U I%’i‘lﬁ aM o, di-| ower al kyl am no; vmth
t he provi so that the heterocycl yl group Y is not 1- 25
ig-lﬁazoiyl or S\l,J\IEStLQUt ed 1-igndagpeums; according(:‘i:)o claim W%x@ﬁ is 3-(4-
- err]-NR R’ er e, |t op, as
above; (4) 3 a % Pyﬁéﬁyaaﬁ %Iiﬂann,&yl% an am%}blaadcll% Fesi dEe a
peptide of 2 tol® aﬁﬂ@WQ%l dues and R, R' have the
sanme definition as above | oner 2- (al koxycar bonyl ) al kyl
(6) hal o (7) o] C'c'?{# e S
hydr ogen, 49. Iomrg‘gﬁé‘%d accﬁ&%ﬁe aryla 'ﬂwﬁ%r bﬂef@nﬁ
cycl oal kyl, 35 represents 2- PmmléYkenyl | ower al kynyl or
het er ocycl yl, the heterocycllc ring being

15 50. A compound according to claim 49 which is 3-(4-

(2-pyrimidyl)piperazinyl)-1,2,4-thiadiazolo[4,5-
albenzimi-dazole.

51. A compound according to claim 30 wherein G
20 represents {1-{4-chlorophenyl)-1-phenylmethyl)}.

52. A compound according to claim 51 which is 3-(4-
(1- (4-chlorophenyl) -1-phenylmethyl)piperazinyl)-1,2,4-
thiadiazolo[4,5-albenzimidazole.
25

53. Compounds according to claim 2 and
corresponding to the general formula:

R1
R2

s

R3 NN
« [
Y
K/N\G
wherein R}, R2, R3, and R?* are independently lower alkyl,
30 hydrogen, amino, lower alkylamino, di-lower alkylamino,
hydroxy, lower alkoxy, halo or piperazinyl, and G is
alkyl (C; - Cg) optionally substituted with up to three



87 het er oat om or carbon at om whi ch
results in the creatlo ﬁh ucture, (8) gr oups of
formul a R9- rr] hydrogen 5 | ower

al-kyl or lo ? al kyI and RO is Iower al kyl , PCT/ICADTHOI2S, /|

| ower aryl al kyl, | ower cycloalkyl | ower al kenyl , | ower
al kynyl or heterocyclyl, the - 94 het erocyclic ring
bei ng attached at suh§tébwepets ateacted from hydroxy, lwwegh aldylktasbanoyhe

cr e?tlﬁn of aI stabheniiluulcrkluwphéxﬂzl (%eterocyclwv\efcakh aLsz\'lef owey
aryl al koxy, ower ¢loal e eroc , al koxy
or heterocyclyloxylﬁx ?ﬁg%' allvder beﬁﬁy%ylsu %8 # gBﬁ%}Y

al kyl sul finyl, substituted Wlthar&hsn¢fcnhalo.aryY§n¢*anHlOWbmmealkoxy,

al kyl -aryl sul f@”Ytlower alkyl, lower dl&%&mﬂhJSWdzar Hi - B N4k lamlno,
het er ocycl yl - sul f

15 |
substituted with gxetocYClyl optionally f£§%§§¥$ﬁ%ﬁuﬁ§§hsélécf@ggF#gﬁg?ﬁ%er

al kyl, hal o, selected from mitym, hydhcawy, loweer adkkwxy, lowegr alkel of
formul a amino, hal¥y RowerO&fl &mlm QridRai - 1863 O NRyTamino .
NR (COR ), NHC( O) NR NHC(O) OR where R "and R' have
the 20 meani ngs gi ven above (11) groups of the
formul a -CX:hﬂﬁbcﬁtrdJ.wher@ﬁmPQQDdSr]ECCQrding to claim 53] oweeralky|G
(12) aryl, | oupreséntaldptionk@Mpr seist Oalddy l1oweachigroup

55. A compound according to claim 54 which is 3-

{{4-ethylpiperazinyl)methyl)-1,2,4-thiadiazolof4,5-
15 albenzi-midazole,

56. A compound according to claim 54 which is 3-
{{4-propyl-l-piperazinyl)methyl)-1,2,4-thiadiazolo(4,5-a]
benzimidazole.

20
s7. A compound according to claim 54 which is 3-
({4-butylpiperazinyl)imethyl)-1,2,4-thiadiazolo(4,5-
albenzimida-zole.

25 58. A compound according to claim 54 which is 3-

({4~ (2-hydroxyethyl)piperazinyl)methyl)-1,2,4-
thiadiazolo[4,5-albenzimidazole.

59. A compound according to claim 53 wherein G
30 represents optionally substituted phenyl.

60. A compound according to claim 59 which is 3-
{ {4-phenylpiperazinyl)methyl)-1,2,4~-thiadiazolo[4, 5-al
benzimidazole.

35
61. A compound according to claim 59 which is 3-
((4- (4-methoxyphenyl)piperazinyl)methyl)-1,2,4-
thiadiazolo[4,5-albenzimidazole.



heing optionally substituted with 1 to 3 substituents 25

A | mlmlllmmg O T

di al kyl am no, , C»NR R,

AR (COR ), NHC(O NR R' NHC(O)CR‘ W|th R’ havi ng
t he nmeani ngs gi ven above. 30 npounds according to claim?2
wherein R err], Rerr], Rerr], R[err] each represents hydrogen or

al koxy. 35 62. WO 97/818adpound accoRGHSLASF/ @Qa2b 59 which is 3-

- 88 4. Q% Qua&s_n@f:gﬁ%w bgrséfﬁg%gn 1§lp R grr]l, Rerr]

and R err] are each rogen an IS elt hy rogen or nmet hoxy.
5 5. Cowpo&#ﬁ§ diazetal bepzimidazdiehich Y is a group of
fornul a: 5 [err] as deflned in cla|n12 and in which R7

represents | ower al kyl , o n sHbst
63. %I g %ﬂrdln 8 aélal‘unk B ldieqd G

phenyl 10 or naphthyl, heter oxy omer oxYy.
Conpounds accordlﬁﬁprﬁﬁenEF mhereln represents optlonally
substituted heterocyclyl.

64. A compound according to claim 63 which is 3-
10 ((4-benzylpiperazinyl)methyl)-1,2,4-thiadiazoclo(4,5-
albenzimi-dazole.

65. A compound according to claim 53 wherein G
represents cinnamyl.

15
66. A compound according to claim 65 which is 3-
({4-cinnamylpiperazinyl)methyl}-1,2,4-thiadiazolo{4,5~
albenzi-midazole.

20 7. A compound according to claim 53 whexein G
represents 2-pyridyl.

68. A compound according to claim 67 which is 3-
{{4- (2-pyridyl)lpiperazinyl)methyl)-1,2,4-thiadiazolo[4,5-
25 al] benzimidazole.

69. A compound according to claim 53 wherein G
represents 3-amino-2-pyridyl.

30 70. A compound according to claim 69 which is 3-
{(4-{(3-amino-2-pyridyl)piperazinyl)methyl)-1,2,4-
thiadiazolo[4,5-albenzimidazole.

71. A compound according to c¢laim 53 wherein G
35 represents 2-pyrimidyl.



15 7. Corrpounds”mm ' claim 6 wherein R7
represents 2-pyridyl e ﬂm ﬂmngmed or substituted wth 1to 3
substi tuentg, 3@#@; ed ftont met hyl ands met hoxy. 20 8.
Conpounds 3¢ g to claim 7 wherein R7 r epri&dEPLon2s
3, 5-di net hyl - 4- met hoxy- 2- pyri dyl . 9. A conpound according to
claim8 which is 7- - 96
met hoxy- 3- [ (4- metd2oxy- 3, 5- Hi wetthghr@- pyroddinoxvoehylif- 712%hich is 3-
1,2, 4-thi adi azol of4.-3zaLheifi 037 YeSazinyl) meti1) -1, 2, 4-Compound accordi ng
tocla|m8\/\h|ch|s§-éL4- i
met hoxy- 3, 5- di met#}RI32891¢ (15 Mo henFiPidazole. t hi adi azol o
[4, 5-a] benzi m dazole. 30 11. conmpounds according to claim 5
\fger ein g[oer 5] 73. relotr]I Qﬁerﬁ&nﬁé{&hhongé&%&ﬁ%s%ém&%iﬁﬂ g@ﬁ ?%m&&el in G
V\b 97/ 3 1923rrpoun rsép%%%&rat's”%’ﬂ 8! -Cchallorpopp%fyi:ggy%g% metgyl) . ormit &
- 89 [err]
74. A compound according to claim 73 which is 3-
({&4-(1- (4-chlorophenyl) ~1-
10 phenylmethyl)piperazinyl)methyl)-1,2,4-thiadiazolo[4,5~
albenzimidazole.

75. Compounds according to claim 4 wherein Y is
halo.

15
76. Compounds according to claim 75 wherein Y isg
bromo.
77. A compound according to claim 76 which is 3-

20 bromo-1,2,4-thiadiazolo[4,5-albenzimidazole.

78. Compounds according to claim 4 wherein Y is
halomethyl.
25  79. A compound according to claim 78 which is 3-

bromomethyl-1,2,4-thiadiazole[4,5- lbenzimidazole.

80. A compound according to claim 4, which is 3-(4-
methylphenylsulfonyl)-1,2,4-thiadiazolo(4,5-a}benziwmida-

30 zole.
81. Compounds according to claim 2 and having the

general formula:



wherein R err], Rer and R4 are i ndependently | ower alkyl,
hydr ogen, ami no, I ovver 'MMJ“ wer al kyl am no, hydroxy

| ower al koxy kyl (C[err] 5

optionally % Qtlﬂ?ut ed WI th to three subst [ tueﬁ?ﬁv'}ﬂoxzs

sel ected from hydroxy, | ower | kyl car banoyl , phenyl

hal ophenyl, heterocyclyl, carboxy and | ower alkoxycarbonyl 10
13. Conpounds accBt di ng to claim 12 wherein G represents

. A conpound according to claim 13
' ;;g\pesr azi nyl carbonyl) -1, 2, 4-t hi adi azol o[ 4, 5- a]
Conpounds accordl ng to claim 12

4- et hyl pi per azi nyl .R2
which is 3-(4- i
15 benzi m dazol e.

) R3
wherein R repr esgt s "fepresents 4-(2-pyridyl) pi perazinyl . 20
16. A compound accor di iR claim15 which is 3-(4-
(2-pyridyl)pi perazinyl carbonyl -1, 2, 4-t hi adi azol o[ 4, 5- a]
benzi m dazol e. 17. Corrpounds according to claim 5
wherein R7 25 reheesemt R, o3, omdl Iayzdstmsfahﬁéutlexdlepbﬁayﬁtpf Dbt hylsey1,
18. Conpounds in resents
phenyl . 30 19. hy&?&&éxg g‘r“rﬁ%ﬁnd&%@%g‘r 337(51%@%? Rg AT C ﬁl{% rino,
(oxophenyl net hyl ) - 1h32dn°=f¥n éd?%fo@dﬂt@xz« aheé%ﬂwnma@myl and R\Dand R*
97/ 31923 5 PGt €AY peddently selected from lower alkyl, benzyl,

phenyl, and lower alkyl substituted with hydroxy, amino,
lower alkylamino, carboxy or lower alkoxycarbonyl, or R
and R" together with the N-group to which they are
attached form an optionally substituted, saturated
10 heterocyclic group selected from morpholinyl,
piperidinyl, pyrrolidinyl and prolyl, the optional
substituents thereon being selected from lower alkyl,
carboxy, amino, phenyl, lower alkoxycarbonyl and di-lower
alkylamino.
i5
82. Compounds accoxding to c<¢laim 81 wherein R' and
R" are both lower alkyl.

83. A compound according to claim 82 which is 3-
20 dimethylaminomethyl-1,2,4-thiadiazolo{4,5-
albenzimidazole.

84. A compound according to claim 82 which is 3-
diethylaminomethyl-1,2,4-thiadiazolo{4,5-albenzimidazole.

25
85. A compound according to claim 82 which is 3-
dipropylaminomethyl-1,2,4-thiadiazolo[4,5-
albenzimidazole.

30 8s6. A compound according to claim 82 which is 3-

dibutylaminomethyl-1,2,4-thiadiazolo[4,5~albenzimidazole.



--90 20. to claim12 V\:hIChIS3(4-
benzyl ) pi per azi nyl car gmn,ﬂ Hm mpl azol o-[4, 5-a

benzi m daz accordi ng to wherein
R7 re%ﬁﬁ?? hydr oxy A conpound accor’%ﬁ 0 claim
21 which is 3- car boxy-1, 2, 4- th| adi azolgch[4 5-a] benzi m dazole. 10

23. Conmpounds accor di ng to claim4 wherein Y is an optionally
substituted hetefdcyclic gFORPBEIRIAFGrAdeg| o claimp8ihwbenesrli B2z oknd
ring. 15 24. r" witQonpbendsatancaodiwigidld they Ma2d WheiRhed tfdm a

heterocycl ic i giokoBb1GEOYR:hd Se3gkented from pyridyl, pi per azi nyl,
nmor phol i nyl, pyrroli d| nyl™ and S{/razi nyl . 25. A conpound

according to claim?24 which is 3-(2- 20
pyridyl)-1,2, 4-tsisadi azol 0{s4c6mpd>1hﬁil2'aﬁé<§t&faﬁig‘3 to claim287 whichA fPnpound

accordi ng to cl aiy (

nor phol i nyl ) -1, 2, %Eg’ﬁl ggﬁazo?g([ 15%5;1]4 Ié‘h%clhn%z afo[l4é5 a]bigzu&:.pazole
conpound according to claim.24 which is 3-(1-

pyrrolidinyl)-1, 294-t hi adi Gaglaindss- a)ccbediiagri dagol elaim 2 WBerein W

conpound accor di pk8s&h@l M
acetyl - 1- pi perazgﬁg sEhgh r%%ng}l azgf %@ suggﬁ%tlnﬁ’t\:ea- w% 281er 3

In
29. A chrpoﬁHésééE‘é‘F%‘f%gS?'be‘étf%ﬁ nfZam V\H’W i 81y} p_ hydroxy, nitro,
pyrazinyl)-1, 2, 4amhnadi dastea] 4abky]ameing ndfla¥ober alkgdamdBflo and Low@OUNdS
accordi ng to cLakBky2 bhaving the general formnul a:

90. A compound according to claim 89 which is 3-

15 phenyl-1,2,4-thiadiazolo[4,5-ajbenzimidazole.

91, A compound according to claim 89 which is 3-(2-
nitrophenyl)-1,2,4-thiadiazolo4,5-albenzimidazole.

20 92, A compound according to claim 89 which is 6-
amino-3-phenyl-1,2,4-thiadiazolo[4,5-albenzimidazole.

93. A compound according to claim 89 which is 7-
amine-3-phenyl-1,2,4-thiadiazolo{4,5-albenzimidazole.
25
94. Compounds according to claim 2 wherein Y
represents 2-pyridyl optionally substituted with 1 - 3
substituents selected from lower alkyl, hydroxy, nitro,
amino, lower alkylamino di-lower alkylaminc and lower
30 alkoxy.
95. A compound according to claim 94 which is 3-(2-
pyridyl)-1,2,4~-thiadiazolo[4,5-albenzimidazole.
35 96. Compounds according to «c¢laim 2 wherein Y

represents 2-pyrazinyl optionally substituted with 1 - 3
substituents selected from lower alkyl, hydroxy, nitro,



@9?7/31923 [err] ”"lll’Mlmﬂmm 22rein Rlerr], Rlerr], Rerr], and

Rlerr] are i tly*l ohertalkyls, * hydr ogen, ami no, 5100125
81355 ’

al kyl am no, di-lower al Kyl am no, hydr oxy, | ower al koxy hal o or _

pi perazinyl, and Gis alkyl 5 (CJerr] - C[_ezég) optionally substituted
wth up to three . Substituents sel ecte from . hydr oxy,

| ower _ al kyl c&™ 3%y | 1oPtenptkyhamephedi- Lonet eﬁ}d?&WF?°c%%x§‘°Wer
and | ower al koxaidandyony! ; al lyl; benzyl ; phenyl optionally
substituted wth am no, hal o, hydroxy, |ower 10 al koxy, |ower alkyl,

| ower alkylamno or di-Iower al kyl ami,no; heterocycl yl .optionall
substituted with 1-%- suBsEPTRRMHAS %‘é"é’éﬁ@ﬁ FPoft 3% rP, WiighoiF, 3I’c§éﬁ‘er
al koxy, | ovier midaglinyain-npe2, 4dliloadieweiods kylahberzindddzdle | ower

al kyl am no. 15 31. Compounds according to claim 30 wherein

G represents aoptionally substitued | ower, alk

| . ) 32. A
conpound accor di ng 2o cl ai m SR isa%c-c’(rﬁl-ln9'20¥° claim 2 wherein Y
met hyl - 1- pi per azi nydeprésgndst dpathreddlyo [shpst atubedh AZmindapyridyl zol e.
33. A conpound according to claim31 which is 3-(4-

eyl -1-pi perazjnyly; 1. 2. 4-Lni 2di 220l of . 5. 250, LD AN s o- ro-

pyridylamino] -1,2,4-thiadiazolo[4,5-albenzimidazole.

100. A compound according to claim 98 which is 3-[3-
pyridylamino}-1,2,4-thiadiazolo{4,5-albenzimidazole.
15

101. Compounds according to claim 2 wherein Y
represents optionally substituted lower alkylene-amino-
pyridyl.

20 102. A compound a ccording to claim 101 which is 3-
[2-pyridylmethylamino]l,2,4-thiadiazolof4,5-
albenzimidazole.

103. A compound according to claim 101 which is 3-

25 [N-methyl-{2-pyridylethyl)aminol-1,2,4-thiadiazolo-[4,5-
al benzimidazole.

104. Compounds according to claim 2 whexrein Y
represents imidazolylmethyl.

1085. A compound according to claim 104 which is 3-
{imidazolylmethyl)-~1,2,4-thiadiazolo[4,5-a}benzimidazole.

106. Compounds according to claim 2 wherein Y
35 represents 1,2,4-triazolylmethyl.



34. A conpound ac Fl which is 3-(4-
propyl - 1- pi perazinyl) - m "r‘ﬂ Imm Ium 4, 5-a] benzi m da- zol e.

WO 97/ 31923 wo 9773192 CA97/
- 92 35. > A corrpound according to cl ai m 31 whi C%Q.}/%i?"m”

l:rutyl-l-pl perazinyl)-1, 2, 4-thi adi azol o[ 4, 5- a) benzi m dazol e. 5
36. A corrpound accordl ng to claim30 “whi%h is 3- (4-
(2- hydr oxyet hyl ) - 1%pi per azifhyForpupd aqaeirddngz §Po[4agmalo6 which is 3-
benzi m dazol e. (1,2,43kiazolylfethpbpou i 4-aeaaBdapgld i, lagi m 30

38.

wherein G 10 repigsaisQRki onal Iy substituted phenyl.
conmpound according to cl%i m 37 which is 3-(4-

phenyl pi perazi nyl)-1, 2, 4-t hi adi azol o[ 4, 5- al benzi m dazol e. 15 39.
A conpound accoHrdiog. to cl @ompdéndBi CAcéSrdingt- to claim 1 having the
(4- net hoxyphenyl )Qéwﬁlfwﬂl1$ iﬁl-t hi adi azol o[ 4, 5-a)

benzi m dazol e. conpound according to claim37 which
3-(4- 20 (3-chl henyl pi perazinyl)-1, 2, 4-thi adi azol o[ 4, 5- ]
benzi m dazol e. I A corrpound according to claim 30

wherein G epthese s benzyl . 25 42. A conpound
according to cIa|m42 ch is 3-(4-

benzyl pi perazi nyl ) -152, 4-t hi adi azol o[ 4, 5- al benzi m dazol e.
(III)

and pharmaceutically acceptable salts thereof, wherein RS
and R® are independently selected from the group which
10 are independently hydrogen, lower alkyl, halo, nitro,
hydroxy, lower alkoxy, or groups of the formula NR'R",
OC(O)R', OC(O)OR', OC{O)NR'R", NR'{COR'), NHC (O)NR'R",
NHC(OJOR in which R' and R" are independently hydrogen,
loweralkyl, aryl, lower arylalkyl or NR'R" represents a

( N
15 five or six membered ring consisting of (CHain wherein
n=4ors5

and ¥ is selected from :

(1) groups of the formula:

ii

~ C\R7

in which R7 represents hydrogen, hydroxy, lower

alkyl, lower cycloalkyl, lower alkoxy, iower

alkenyl, lower alkynyl, aryl, lower arylalkyl,

heterocyclyl, hetero-cyclyloxy, heterocyclyl-lower
25 alkylene, a group NR'R" where R' and R" are

independently selected from hydrogen, lower alkyl,

aryl, lower arylalkyl, and alkylene, and a group

ANR'R", AOR wherein A is an amino acid residue or a

peptide of 2 to 3 amino acid residues and R', R"
30 have the same definition as above

S



43. A corrpound according to claim 30 wherein G 30 represents

R o g DR ™ 155 e 3

45, accdrdfng-td ¢l arm 30 wherein represents
2- pyridyl . WD 97/ 31923 ch CA97/ 00125

- 93 46. A conpound according to aim45 which is 3-(4-
(2-pyridyl)piperazinyl)-1,2,4-thiadi azol o[ 4, 5- a) benzi m da- zol e.

S 47. A Corrp@vndle&cx%&éwg tercl bR 80 amqreeenheeemcyclﬂepr egRent s
3-am no- 2- pyridyl. g}% qQund a%% n% n&a? 47 V\:hl ch
s 3-(4- ( 3- am no- efe[f)?rcyﬁfif‘fplr rga ﬂ‘f??) I a Z0 r%

10 benzi ni dazol e. or cappon atom AWRHFD oH‘h@P%Rﬁ:o*léll ﬁbetsre%%% 8@

wherein G 5 represaidel- Mﬂd’ﬂdi)él and the %terocych@oﬁ‘ﬂﬁyndaelng
according to claim49 whi ch |

(2-pyrimdyl)pi peraziny 3 2Iyt hi é%’sgzlg}lofgl SWlth lowFﬁenzFPﬁ daZ(ﬁwer
51. A conpound ac@irlmxwgarbenﬂ:l alaweD ablsybisuliEony3Qory SRigoentwith

(1- (4-chl orophenyl ) - 1- phenylpg¥eifi¥b) . that the heterocyclyl is not 1-
imidazolyl or substituted 1-imidazolyl;
10 {3} NR'R” wherein R , R" have the same definition as
above
{4) ANR'R", AOR wherein A is an amino acid residue or a
peptide of 2 to 3 amino acid residues and R', R°"
have the same definition as above
15 {5) lower 2-{(alkoxycarbonyl)alkyl
{6) halo
(7) groups of formula R8-CHOH- wherein R® is hydrogen,
lower alkyl, aryl, lower arylalkyl, lower
cycloalkyl, lower  alkenyl, lower alkynyl or
20 heterocyclyl, the heterocyclic ring being attached
at any heteroatom or carbon atom which results in
the creation of a stable structure,
(8) groups of formula R?-CH=NOR1® wherein R10 ig
hydrogen, lower alkyl or lower arylalkyl, and R? is
25 lower alkyl, aryl, lower arylalkyl, lower
cycloalkyl, lower  alkenyl, lowexr alkynyl or
heterocyclyl, the heterocyelic ring being attached
at any carbon atom which results in the creation of
a stable structure;
36 (9) 1lower alkoxy, lower arylalkoxy, lower cycloalkoxy,
lower heterocyclylalkoxy, or heterocyclyoxy;

(10} lower alkylsulfonyl, lower alkylsulfinyl,
arylsulfonyl, arylsulfinyl, lower alkyl-
arylsulfonyl, lower alkyl-arylsulfinyl,

35 heterocyclyl-sulfonyl, heterocyclyl-sulfonyl;

optionally substituted with 1 to 2 substituents
selected from Ilower alkyl, halo, nitro, hydroxy,
lower alkoxy, or groups of formula NR'R", OC(O}R',



(1-(4-chl orophenyl) - 1- ra2|nyl) 1,2, 4-

t hi adi azpl 0%&%;3@29“2' M daz

to claim

52. A conpound ac ﬂ# E‘Lm 51 which is 3-(4-
S

Conpounds accordi ng
correspondl ng to the gener al R I

[ferr] wherein Rerr], Rerr], 0%err] and Rlerr] are

I ndependently | ower al kyl, 30 hydrogen, "ar?i , lower al kyl am no, di-I|ower
al kyl am no, hy diQ$SdP) OROwer SIKGRIR'RAI 0 ONRpPil PR Ylzi ny| NHA (@) MR RS,

al kyl ((err] - (errNacaph bRMNakineraulst i 14 efr Wnkhe URNED ddiffgs givenV'O
97/ 31923 PCT/ CA97/ 00125

- 94 substituents seFéct ed from hydroxy, |ower al kY' car banoyl ,

phenyl , hal opheny111)har@|i-\@§y(§1fylthet:afm;ﬂ-aandHWCOOR athlemzynaR%nylls

al lyl; benzy ; phqra,ykr a@pylonal |y substituted with am no, hal o,

hydr oxy, | ower aI am no_or_ di -1 ower
al kyl ani no; ﬁ‘% gdgrfg?yfl oéﬁ?WSﬁafiWYgubngaiu ?f"?ﬁt%lag“%’&bsﬁoc"{?ént s
selected fromnitro, WG#@R&le oweach| kuryp being abkyénally sulmstnidutledl o,

| ower al kyl am no, and wd.h:h' QV\Q"O 2 kédb@ﬂ:.@ﬁents 38lec¥ed from QQJEIB)UT}%
according to clalm eLn reprg '%ents 0 tlonall%ﬂsu stltued

| over al kyl . ino," Y%B Undlqé‘f?c?or %o s sl ianine, 3-
((4- et hyl pi petazi nyl ) Mﬁyl ) - qulwltdm@@l.azoNb'M" 5- OCH0)}R], bernxt tariozkazol e.
OC(O)NR'R", NR'({COR'), NHC(O)NR'RY, NHC(O)OR', with
R' and R" having the meanings given above.

109. Compounds according to claim 108 wherein R® and
15 R® both represent hydrogen.

110. Compounds according to claim 109 wherein Y
represents

O
1l

b C\R7

20 and R7 represents lower alkyl, lower alkoxy or arvyl.

111, A compound according to claim 110 which is 3-
acetylimidazo[l,2-d4]~-1,2,4-thiadiazole.

25 112. A compound according to claim 110 which is 3-
benzoylimidazo{1,2-d]-1,2,4-thiadiazole.

i13. Process for preparing a bicyclic or tricyclic
thiadiazole compound of the general formula:

X N\
IN>\§
30 Y (1)

wherein X and Z are independently hydrogen, lower alkyl,
halo, nitro, hydroxy, lower alkoxy, a group NR'R",

This Sheet Has Been Re; ,i
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(Ca-propyi - 1-p1 Bﬁ?iz?ﬁiﬂlllﬂﬂﬂﬂlﬂﬂﬂllﬁllﬂl i ac azol of 4,5- 4]

benzi m dazol Y ™ AScortpound according to ¢ Jagfoodddi ch is
3- : ((4- Ew?y‘ﬁ:ﬂl per azi nyI)rret hyl ) -1, 2, 4-t hi adi azol o( 4, 5?6&'

a] benzi ni da- zol e. 25 58. A corrpound ord| ng to claimb54 which is
3- ((4-(2-hydroxyet hyl) pi perazi nyl ) met t hi adi azol o[ 4,

h
5- a) benzi m.dazol e. OC{G)R",; e {0} OR! Aocégh%l%dr BB?C'C(GP& hg NECEPHIRIR'S3 or
wherein G 30 repmee@)tmOptwmmlpl'y a&idbStR't Weaithgphigid¢lpendently RPdrogen, A

TS TSR YT i gy or a2

benzi ni dazol e. 'R" ‘Gllen takem "cﬁﬁﬁ&'@&ﬁd SEBLRY| "hgf%‘ée cPhi A omeRPeYrd s
3- ((4-(4- rret hoxyphenyl ) pi per azj nN )yret hyl ) -1, 2, 4-

t hi adi azol o( 4, 5-a] benzi m dazol e. ( 97/ 31923

PCT/ CA97/ 00125 r OIISl n (CHZ)n whergfi'l n =4 oxr g A
conmpound accordl ng % al. m 53' \%n

((4- (4-ani no) - phenyrp?ipewaz?anw;%tw?tl@xz rgpresent phpgRrenR®| Bing stused
] benzi i dazol e. Bo the fididazo rifgCampobaingcemy ibinzg 10 sabat Ptuhed Wiktei n

Vthi ch igegf esents RENZYL. four eldbtituents COIRPUEACTH IbYeled! 3BH3
hydrogen, lower alkyl, halo, nitro, hydroxy, lowexr
10 alkoxy, or a group NR'R", OC(O)R', OC(O)OR', OC(O)NR'R",
NR' (COR'}, NHC{O) NR'R*, or NHC{O)OR', with R', R" being
as defined above;
and Y is selected from lower alkyl, lower arylalkyl,
cycloalkyl, 1-haloalkyl, 1,1-dihaloalkyl, heterocyclyl,
15 amino, lower alkylamino and lower dialkylamino, NR*'R"
with R', R" being as defined above, lower alkylthio,
arylthio, lower arylalkylthio, lower alkylsulfonyl, lower
arylalkyl-sulfonyl, arylsulfonyl, and groups of formula
co-R? where R7 represents lower alkyl, lower cycloalkyl,
20 lower alkoxy, aryl, lower arylalkyl, heterocyclyl,
hetexrocyclyloxy, heterocyclyl-loweralkylene, a group
NR!'R" where R' and R" are as defined above; and a group
ANR'R", AOR wherein A is an amino acid residue or a
peptide of 2 to 3 aminc acid residues and R', R" have the
25 same definition as above;
which comprises reacting a compound of general formula
Iv:

XJ:NX
S
N i
Z N,
R
{1V}
wherein X and Z have the meanings given above and R

30 represents lower alkyl or lower arylalkyl, with a cyano
reagent of the formula Y-CN, in which Y is as defined



10 ((4-benzyl pi perazi . -t hi adi azol o[ 4, 5- _ _
a)l benzi m - dazol e. n” I " I ound according to claim 53 wherein
G repr §”§i nnafryl¢ t 13 § +*66. A corrpound accordi ng to

cl ai m 65 whic CT/CA97/0012
((4-cinnanyl pi perazinyl)methyl]-1, 2, 4-t hi adi_gzol 014, 5-

a] benzi - m dazol e. 20 67. A corrpo&r% according to claim 53
wherein G r ARSanttn 2spintigyl . in an ing8t solveAtCOImdurEbc&ﬁ)féQﬁdgng

to claim67 whi clthes pFoduct of formula I so form
((4-(2-pyridyl)piperazinyl)nmethyl)-1, 2, 4-thi adi azol o[ 4, 5- 25 a]

benzi m dazol e. 69 A corrpound according to claim 53 wherein G
represents 3-ani fd42-pyridfhe proceges 6. claim Alompemednacter dicagtion

cl aim 69 which i xakes place at a temperature of from about 5 to 1l i:
((4-(3-am no-2-pyridyl)piperazinyl)nmethyl)-1, 2, 4- I adl azo o[

5-al benzi m dazol e. 71. A corrpound accor di ng to claim 53
wherein G 35 régfesents Pheypigredd of claim 1WD €Hé3Hi3P2he solvent is

PCT/ CA97/ 00125 dlchloromethane, tetrahydrofuran® tol@ene Aor

conpound accor di ng IL.m 71 ich is 3- o
((4-(2- pyrlmdyl pltﬁgrgzg et h yl)-1, 2, 4- t hi adi azol o 4, 5- a]
benzi ni dazol €9

116. The process of claim 113 wherein the cyano

reagent is selected from acetonitrile, benzonitrile, 2-

cyanopyridine, cyclopentylcyanide, dibromoacetonitrile,

6-cyanopurine, benzoyl cyanide, acetyl cyanide and
15 methoxycarbonyl cyanide.

117. A process of preparing compounds of the general
formula:

XIN>\\ .
7 TN
oL

R7

wherein X and Z are independently hydrogen, lower alkyl,
halo, nitro, hydroxy, lower alkoxy, a group NR'R",
OC{C)R', OC(O)OR', OC(C)NR'R", NR'(COR'), NHC{O}NR'R",
NHC(O)OR' or CONR'R”, with R' and R" being independently
25 hydrogen, lower alkyl, aryl or lower arylalkyl, or R' and
R* in NR'R" when taken together forming a five or six
membered ring consisting of {CHy)p, wherein n = 4 or 5;
or X and Z taken together represent a benzene ring fused
to the imidazo ring and being optionally substituted with
30 up to four substituents independently selected from
hydrogen, 1lower alkyl, halo, nitro, hydroxy, lower
alkoxy, or a group NR'R", OC(O)R', OC{O)}OR', OC{G)NR'R",
NR' (COR'}, NHC(O}NR'R", or NHC(OJOR', with R', R" being
as defined above; and R7 represents lower alkyl, lower



5 73. A corrpoun I m 53 wherein G represents
(1- (4-chl orophenyl) 1- p mm} !mi m lm‘a A conpound accordi ng

to claim73 which is 3- 4-*chl orophenyl ) -

phenyl met hyl Y¥? &1%3i nyI)rret hyl)-1, 2, 4 t hi adi azol of 4, 5- Flricasmonzs

4] benzi m dazol e. . Corrpounds accaording to claim4 wherei ny
S hal o. 15 76. Conpounds a6 di ng to claim75 wherein Y
is br ono. cyclodlkyl, aRytonpbowsr acogildilkglt 0o beéwerodi&infli.chand 3-
20 brono-1, 2, 4-t hi {diR%R)ak4 - 50@4%q@1%@azol e. 78. Conpounds
accordi ng to claim4 wherein Y is hal onet hyl . 25 79. A

conpound according to claim78 which is 3-
brononet hyl - 1, 2, 4-winicdi azwipefides- hpdnzliyvicdgzoke. correspoiing 3-ddhalo

conpound accor &4 NGedhdilrd %‘f4th Lollbalay Fobfinl
met hyl phenyl sul fonyln§b 1,2,4 -t h%l azol of [04 a] benzi m da- 30 zole.

81. ConpoundsX acq\@rdl ng to claim2 and having the gener al
fornul a: WO 923 PCT/ CA97/ 00125
- 97 [err N §
N
Hal——rHal
R7

wherein X, 2 and R7 have the meanings given above and Hal
represents chloride, bromide or iodide.

10 118. The process of claim 117 wherein the hydrolysis
takes place using strong acid.

119, The process of claim 117 wherein the hydrolysis
takes place using silver nitrate.

15
120, A process of preparing compounds of the
formuia:

Z:[[%s

R7
wherein X and 2 are independently hydrogen, lower alkyl,
20 halo, mnitro, hydroxy, lower alkoxy, a group NR'RY,
OC(O}R', OC(O)OR', OC{O)NR'R", NR'({COR'), NHC(O)NR'R",
NHC{O)OR' or CONR'R”, with R' and R" being independently
hydrogen, lower alkyl, aryl or lower arylalkyl, or R' and
R" in NR'R" when taken together forming a five or six

N

25 membered ring consisting of (CHa)n wherein n = 4 or 5;
or X and Z taken together represent a benzene ring fused
to the imidazo ring and being optionally substituted with



wherein Rerr] , rr” err and R[err] are independently |ower alkyl,
-hydrogen am no, II HMLIHL | ower al kyl am no, hydr oxy, | ower

al koxy, nd R 5 are indep el ected
from | ower %%’3!1 benzyl p enyl and | ower al kyl gggMJﬂ%b% with
*hydr oxy, am no, | ower al kyl am no, carboxy or |ower al koxycarbonyl, or
R and R' together with the N-group T Qi ch they are attached

form an. optiong | yto sulzsty t subgritusatsir atretbpendient gt eﬂ;@'tgdﬂeid: £x@ioup
sel ect ed frorﬁyaragynohollo%é& alky 1pl pﬁawl nyhltrcpyr NBQhdd 2Ry
prolyl, t he t.i onal subst |I$u' nts J @ g Bg sel ect fr'orp | ower
al kyl , carb X Yanio, 2 pFeRA MR zﬁ 3Ry ca g?Ra’naoca IR -

al kyl ami no. 15 NR' (CQg), NHC(Q)NEOBhdSO&ICMCdthRtO with NR81 WRiterkeimgR

and R' are Lwtdediquer agbkgl A conpound accor d| ng to
cIa|m82v\,h|ch|s 220 m nome 4-thi adi a

a] benzi ni dazol e.® nd’ R r@?resentg ?L(?H oﬁ‘h‘%gm&p Chg ¥& 8F§%¥£82 aileh is
3- di et hyl almwmeahyllalkizlA hhtado%z@l}d[A 8ndl hetzirorgaipl e. lowh -

85. A conpaing, 1@Q,anr ding to claim82 which is 3-

di propyl am nonet "4-t.hi adi azol o[ 4, 5- al benzi m dazol e. 0 86.
A conpound accor‘%?/lﬁ: {CWTACFFe T SRAFENg} g 32 2-thioe H"HIERE of the

di but yl am no¥et lggnexad formhid: azol of 4, 5- a] benzi mi dazol e.

X R
N
Lo
z7 N
H

in which R7, X and Z have the meanings given above with
an oxidizing agent.

15 121. The process of claim 120 wherein the
rearrangement is effected with m-chloroperbenzoic acid.

122. A process of converting compounds of the
general formula:

XIN%
S
N i
z N
O
R7
wherein X and Z are independently hydrogen, lower alkyl,

20

halo, nitro, hydroxy, Ilower alkoxy, a group NR'R"®,
OC(O})R’, OC(Q)OR', OC(O}NR'R", NR'(COR'), NHC{O})NR'R", or
NHC{O)OR', with R' and R" being independently hydrogen,
25 lower alkyl, aryl or lower arylalkyl, or R' and R" in
NR'R'" when taken together forming a five or six membered
ring consisting of (CHy)}, wherein n = 4 or 5;
or X and Z taken together represent a benzene ring fused
to the imidazo ring and being optionally substituted with
30 up to four substituents independently selected £from



WO 97/ 31923 PCT/ CA97/ 00125

.- 98 87. Conpo unmmtmm&m%ua claim8l wherein R and R'
with the N-at“%n OWhIC ed forma 1{_,)lng

structure. conpound accordlng to cIa|n189
-nnrpholinonethyl 1, 2 4-t hi adi azol o[ 4, 5- a] benzj ju dazol e. 89
Conpounds accordlng to claim 2 wherein represents phenyl

optional | y. substi thdxpagn.h dowez @dkylbst balent snilerect SVFBH /| oWawer
al kyl, hydroxy, nidiexy, or amidibud awerr+gl lod@mrnp dc{bporr, abéydar e ,and

| ower al koxy. 90. Pnpoun | ng ckai m.89 L.ch
Is 3- 15 phenyl NFZ(CAPRH)] I'a ng(gl)o 4ﬁ5 a?ge%#%sgggd ews'Eh k m&l. ﬁlgqn% A

conpound accor di ng@% Slefiiged BY9OWRI ch i s 3- (2-
nitrophenyl)-1,2, 4idi rdi azplesédc - aphenzialkgazoliower Akl1d¥dkyl, 1loWer
conpound accord| ng‘_=1 ai .

S —
am no- 3- phenyl - I'adi ag’ol’o[ ;ISQeJ: § Tyiatkyl o) geterocyelyl,  heterp
conpound accor di ngcquixthoaq:rm gRefBYERYF Y37 1°WeralkY13ne' a group NR'R"

ani no- 3- phenyl - 1, 2yHerehiradian@oRo[ 4xé- aiabeﬁéndarﬁa@olseleceéd from Mydrogen,
Conpounds accor di ai Py L, gyl
ﬂ?ﬂe c# a]flﬁll rgxifl Wee.‘tl ry\ialk ect g%gr?eﬁe %,hg

optionally substit sub I“tuen ront |
al kyl , hydroxy!0 nig¥Qp ANR'Rinj AR | yRerehr k¥ b '?1’6 W*‘F%vﬁqldal‘fﬁﬁl%en@rand
| ower 30 al koxy. a peptidib.of 2 td\ ToaniucaaiRl ofedliidigiels0 atldaiRM, IR "Whavke i S

3-(2- pyridylggd. Sa%‘e dtaﬂﬁgtg&gvﬁa%h I benzi m dazol e. 35 96.

Conmpounds accordin clarm rein represents 2-pyrazinyl
optional |y substitif Wi'-l%r jeQmppunds %%b’él‘?t 565?%1%e9é‘6?%da¥395ﬁ1 Yleln
al kyl , hydroxy, niwhich R7 is different from R’ in the starting material,

15 which comprises:

{(a}) in the case where the 3-substituent group in the
final product is to be

—('?.H—-OH
R7
20 chemically reducing a compound of the above formula:

(b) in the case where the 3-substituent in the £inal
product is to be
—CH=NOR10
1
R7
25 wherein R® is hydrogen, lower alkyl or lower
arylalkyl, reacting a compound of the above formula
with a hydroxylamine derivative;

{c} in the case where the 3-substituent in the final

30 product is to be -COOH, hydrolysing with alkali a
compound of the above formula in which R7 is
alkoxide.

123. A process for preparing compounds of the formula:



WO 97/ 31923

- 99 am no I owe”"”ﬂmw:”ﬂ” ovver al kyrgrz ﬁég;ﬁ]gollg\?ver
|

al koxy. ording to claim96 ¥\Ilmch is 3-(2-

5 pyrazi nQY?”i”?M t hi adi azo 5- 3l benzi m dazol e. 125
‘Compounds according to claim 2 wherein represents optionally
substituted am no-pyridyl. 10 99. - 1% conpound according to claim
98 which.is 3-[2-X pyri dyl am no] -1, 2, 4-t hi adi azol o[ 4, 5- al benzi m dazol e.
100. A corrpo;mdi ng to claim98 which is 3-[3-

pyridyl am no] -1, 2, 4t I azol o[ 4, 5- al benzi m dazol e. 15 101.
Conmpounds accor &' ng Nto) claim 2 wherein Y represents optionally
substituted | ower al kyfene-am no- pyridyl . 20 102. A
conmpound a ccording @& claim 101 which is 3- [ 2- pyridyl met hyl am no] 1

2, 4-t hi adi azol o , benzi m dazol e 103. A conpound
according to cl g‘ﬁf‘ﬁﬁf %i?ﬁi i% axe 1 Pendently hydfogén, lower a vi,
[ N-net hyl - (2- pyrhaid et milthrar nbydtoRy 4- tlowedi aadkoxy4, 5a group a]NR'R",

benzi m dazol e. OC(O)R‘ 106C(O)OR00”1252!J( fm rRECONEH NGoRN Y, Cﬁﬁém))& giherein
Y represents | m dazol yI met hiﬁ 5. oun

10
accor di ng tox PR GONRAE w1th R' and R" being 1n§gg)ndently
hydrogen, lower alkyl aryl or lower arylalkyl, or R' and

R" in NR'R" when taken together forming a five or six

membered ring consisting of (CHy), wherein mn = 4 or 5;

or X and Z taken together represent a benzene ring fused
10 to the imidazo ring and being optionally substituted with

up to four substituents independently selected £rom

hydrogen, lower alkyl, halo, nitro, hydroxy, 1lower

alkoxy, or a group NR'R", OC(O}R’', OC{O)OR', OC(O)NR'R",

NR' {COR'}), NHC{(O)NR'R", or NHC{O)OR', with R', R" being
15 as defined above;

and Hal represents, chloride, bromide or iodide, which

comprises reacting a compound of the formula:

X
N
T >
N
z N
R
in which R represents lower alkyl or lower arylalkyl with

20 a cyanchalogen Hal-CN.

124. A process for ©preparing compounds of the
formula

X— N
T >~s
yA N%,"

25 wherein X and Z are independently hydrogen, lower alkyl,
halo, nitro, hydroxy, lower alkoxy, a group NR'RY,



(i mi dazol yl methyl ) -1, 2, 4- t hi adi azol o[ 4, 5- a] benzi ni dazol e. 106.

w2t i - (RIS ° " ocri o7 i mns

npound tacaor di ng to claim 106 which is 3-

(1, 2,4-triazol yl net hyl ) 1 2, 4-thi adi azol o 4, ﬁog] benzi m dazol e. 5
108. Conpounds according to claim | having the ener al
formula I11: OQ(erR], OC(O)OR', OC(O)NRIRY, NR'{GPR'bha SHNREBI} y

acceptabl e salts tNmes(@obr'Wber eoRRR2, witklgl' Réndre: iuuiﬁmeridﬂableyxdaﬁtwt ed

fromthe group whig a d (. o,
nitro, hydrox&ﬁroé iﬁﬂoxy gr%%%sg%figﬁ ﬁJ(ayiyﬁ é¥ re DR
OC(QR, OC(O ORR" w@m Rw! eNR(telsRn) e 2 23) ﬂRmmg a fiNEo(Q) ORL¥n
which R and R' are independently hydrogen, N . oweral kyl, aryl, |ower
aryl al kyl or NR R’ represents a ( )

(

N 15 f t GH CH wh
Daor 5 C ana PeplRll Eing QehsRiang' b0 ORI Tl oISt o U8 BT o "
[err] qn1XMﬁH§14?Fa#§§ré§§ﬁ?§eﬁy§ﬁ6@§ﬁﬂ“hfd#E%Venﬁoﬁéﬁg f“SEd

to the imidazo ring and being optionally substituted with
up to four substituents independently selected from
hydrogen, 1lower alkyl, halo, nitro, hydroxy, 1lower
10 alkoxy, or a group NR'R", OC{O)JR', OC{O)OR', OC{O)NR'R",
NR' {(COR'), NHC(O)NR'R", or NHC{O)OR', with R', R" being
as defined above;
and Q represents NR'R", BOR', ANR'R"OR' where R' and R"
are as defined above, or heterocyclic bonded directly to
15 the thiadiazole ring oxr bonded thereto through the
intermediary of a lower alkylene group, the heterocyclic
ring in either case having one or two heterocyclic atoms
and being optionally substituted with lower alkyl,
hydroxy-lower alkyl, phenyl substituted lower alkyl,
20 halophenyl-substituted lower alkyl, Ilower acyl, lower
alkoxy-carbonyl, lower alkylsulfonyl, amino, amido,
phenyl, halophenyl, benzyl, cinnanyl; which comprises
reacting a compound of the formula

(CH2m
Hal
25 where Hal represents chloride, bromide or iodide and m is
zero or 1, with an appropriately chosen primary or
secondary amine, or an alcohol in the presence of a base.

125. The process of claim 124 wherein Hal represents
30 bromide.



?L\lglr ’ al ki/g;,/\?r a(r:gfl O?Ml”"l lm\m"m o lhgrgocycl yl, altkenyl,

het er o- cyc het erfocycl yI -% ower * 25 al kyl ene, ou NR R
wher e ‘éhg%y are i ndependently sel ected ?F3ﬁgﬁ gen

1 owner aIkyI, aryl, lower arylalkyl, and al kyl ene, and a group

ANR R', AOR wherein Ais an amno acid reéFHU% or a peptide of 2
to 3 anino acid t2&i dues Theé Rorode¥ss 36f claiwmvez24hevisamindethai tdndmeas
above WO-debf23 s optionally substituted piperazine.PCT/ CA97/00125

- 101 (2) heterocyc? or - lower alkylene- heterocyclyl, the

het erocyclic ring being attached at any heteroatom or carbon at om

whi ch results i nt2he creaffhenpodpcass & clainuaﬂ&bweeseiuctmeeqptinnhnmwa
heterocyclic gi n&m;ﬂ?ﬁlted plperazi)ﬂé' onaklys- @‘Q,SHI' Fﬁgn vy I ol

acyl, | ower th ¥car bonyl, | ower al kyI fonyl or anl o with
the proviso tHat X%%?lpﬁéﬁé B8yclyl is not i mi dazol yl
‘or substituted 1-im dazolyl; 10 (3) NRFRK whereln R, R' have the sane

definition as 3128, ah@ﬁ?ocess of4§reﬁ§¥ﬂgg1céEEbuM@@réirhﬁé'é%d@la%”‘no

acid residue orv€ peptide of 2'to 3 amno acid residues and R,
R' : OFMaame definition as above 15 (5) |ower
2- (al koxycar bonyl ) al Iggl (6) halo (7) groups of fornula

Rl err]-CHOH whe
| ower aryl al kyl ,
al kynyl or 2

kS hydrogen, | ower al kyl, aryl,
0 cycl oal kyl, 1 ower al kenyl , | ower
ste?ocyclyl, the heterocyclic ring being attached

at any heteroatomor ggarb atom which results in the creation of
a stable structure, &S%W groups of forrmula R err]-CH=NOR err]
wherein Rerr] is hydrogen | ower al kyl or |ower arylal kyl, and
RO is 25 | ower G aryl, | ower aryl al kyl , | ower

cycl oal kyl , 19, en | ower aIk I or
het er ocycl yl , t\t@‘?‘rﬁ 5% éﬂ ¢ Bairn g Feiftg & té&‘ﬂgﬁendently lower alkyl,

hydrogen, amlno, 1ower alkylamino, di-lower alkylawmino,
hydroxy, lower alkoxy, halo or piperazinyl, and G is
alkyl (C; - Cg) optionally substituted with up to three

15 substituents selected from hydroxy, lower alkylcarbamoyl,
phenyl, halophenyl, heterocyclyl, carboxy and lower
alkoxycarbonyl; allyl; benzyl; phenyl optionally
substituted with amino, halo, hydroxy, lower alkoxy,
lower alkyl, lower alkylamino oxr di-lower alkylamino;

20 heterocyclyl optionally substituted with 1-3 substituents
selected from nitro, hydroxy, lower alkoxy, lower alkyl,
amino, halo, lower alkylamino, and di-lower alkylamino,
which comprises reacting a compound of the formula:

>\s

Hm

25 where Hal represents chloride, bromide or iodide, with a
4-substituted piperazine compound of formula;



at any carbon atom V\:h-i“Ch creation of a stable
-structure; 30 (9) L\!‘ﬁmm mm wer aryl al koxy, |ower cycl oal koxy,
0)

| ower hetero %%L;/X{ﬁ:% wer gcyel yoxy; (1 PR CA97/00125

al kyl sul f ony ower al kyl sul finyl, aryl sul tonyl,

-aryl sul finyl, | ower al kyl - _ lﬁyl sul fonyl , | ower
alkyl-arylsulfinyl, 35 het erocycl yl - sul'tonyl ,

het er ocycl.yl - sul fdﬁyh' optionally substituted with 1 to 2
substituents /\‘zl ected fromlower alkyl, halo, nitro, hydroxy,

| ower al koxy, or groLQgNL formula NRR', OC(OR,

- 102 - CRG OC(O)NF\’F\" NR (COR ), NHC( O) NR R*,
NHC(O) OR  where R'whaﬂd:.R G hiw exd @R faR8Ai ASveEl ven above; 5
(11) groups of the fornmula -C=NOH COOR[ err] wherein R[err] is | ower

.al kyl ; (12) substituted | ower alkyl, aryl, |ower élalkl | ower
cycl oal kyl, each 8R8up bei NP RYFIRAS )Pfsd’détlf“t l}tzéd“"hereln igi erlected

substituents sel egires f1ophdtBlo1-MiatERlordphenyl) -mealyho, dnpirrddy] ;| oued

| koxy, | | k ol di al kyl NR R', OR ,
%C((c));%?,ogaqal\l 3'(’Rgmﬂg?'‘S)‘)Aﬁdylwe(COR*) IaNH)é(i(a))mNg'oR', NHC(g)C(OR), Wi th

R and R havi ng the neani ngs gi ven above. 1009.
Conmpounds accor di ngoto cl ai Thel Gratesiscioni Blain] 120dvhek®inRBIHORA, r RPr £AGNT
hydr ogen. 134. o,e hygpég;éq“nds according to claim 109 wherein Y
represents
10
131. A process of preparing compounds of the
formula:
N
T s
N
z N
O
RrR7

wherein X and Z are independently hydrogen, lower alkyl,
15 halo, nitro, hydroxy, lower alkoxy, a group NR'R",
OC(O)R!', OC{O)OR', OC(O)JNR'R", NR'(COR'), NHC{(O)NR'R", or
NHC(O)JOR', with R' and R" being independently hydrogen,
lower alkyl, aryl or lower arylalkyl, or R' and R" in
NR'R" when taken together forming a five or six membered

N

20 ring consisting of (CHain wherein n = 4 or 5;
or X and Z taken together represent a benzene ring fused
to the imidazo ring and being optionally substituted with
up to four substituents independently selected from
hydrogen, lower alkyl, halo, nitro, hydroxy, lower
25 alkoxy, or a group NR'R", OC{O})R', OC(O)OR', OC{O)NR'R",
NR' (COR'), NHC(O)NR'R", or NHC(OJOR', with R', R" being
as defined above;
and R7 is NR'R", AOR', or ANR'R" with R'and R" having the
meanings given above, or nitrogen-containing heterocyclic
30 atached at an N-atom and which results in the creation of



ferr] 20 and R[er sents | ower al kyl, |ower alkoxy or aryl.
111. A conpound ac MW ”u 110 which is 3-

acetylimd ] - 112. ccordi ng
to claimli% \%m%% S 3- benzoyllmdazo[12d] 12 d&gz%lle

113. Process for preparing a bicyclic or Hé cyclic th| adi azol e
conmpound of the general fornula: 30~ wherein X and Z are

i ndependent | y hy@r &&blel tleruckipel., the hetgreryale ohavifgr oxye loawetwo
gg?)&b?;aogg_ggp hRté¥ocyclic atdRs9@ndlBding optionally substituted with
OO OR , OO Ni]-‘eqwe'T\lR""‘(”éb? Jor R R RFPoBY wgﬁﬁcﬁb}‘%‘g%%l T and
R' bei ng mdepenﬂ‘é ¢y hytPyerrompriseponspaghiyd, ar yFowpoymsherofar yithe kyl |
or R and R 3n formulNR R' when taken together formng a five or six

menber ed N [err] 5 ring consisting of (CHerr])n
wherein n = 4 or “5; &% Or X and Z taken together represent a benzene ring
fused to the iJjua }z\OSring and being optionally substituted with .
up to four substiZuen ijdependent |y sel ected from hydr ogen, | ower

al kyl, halo, nitro, ydroxy, | ower 10 al koxy, or a group NR R',
OC(OR, OC(OOR, HOOEO \R R', NR (COR ), NHC(O NR R', or NHC(O OR
with R, R' being, as defined above;

with an appropriately chosen amine in the presence of a
dehydrating agent.

10 132. A process of preparing compounds of the
formula:

wherein X and Z are independently hydrogen, lower alkyl,
halo, nitro, hydroxy, lower alkoxy, a group NR'RY,

15 OC(O}R*, OC{(O)OR!', OC(O)NR'R", NR'{(COR'), NHC’(O)NR'R",_
NHC{O)OR' or CONR'R”, with R' and R" being independently
hydrogen, lower alkyl, aryl or lower arylalkyl, or R' and

R" in NR'R" when taken together forming a five or six

N

membered ring consisting of (CH2)n wherein n = 4 or 5;
20 or X and Z taken together represent a benzene ring fused
to the imidazo ring and being optionally substituted with
up to four substituents independently selected from
hydrogen, lower alkyl, halo, nitro, hydroxy, lower
alkoxy, or a group NR'R", OC(O)R', OC{O)OR', OC{O}NR'R",
25 NR'{COR'), NHC{O)NR'R", or NHC{O)JOR', with R', R" being
as defined above;
n is 1 or 2;



and Y is selected fro wer aryl al kyl , cycl oal kyl

-1- hal oal kyl, 1, 1-di haﬂuﬂmm!lfmymuu lyl, y15 ;n‘i no, | 0\>//ver al kgl am no
and | ower dig| ino, * NR wi'th R, R' being as ' ve,

} ower aIkyItﬁP@%bﬁﬂ@ arylthio, |ower aryIaIkylthio,glomegQgragﬁg%??onyl,
I ower aryl al kyl -sul fonyl, aryl sul fonyl, Egd groups of formula
CORerr] where R err] _ represents | ower alky}, | ower cycl oal kyl., 20

| ower al koxy, appf, R*'Poxepresents|igier alkptler doyeryprylalkyl or aryl,
het erocycl yl oxy, whetRr osyidnilselsovekatikyimnea aorrgépitiling 3NBRhRSetlher e

R and R are as defined;aboveg. gnd a group ANR R', AOR wherein Ais
an anmino acid resi-gue or a pepplﬁe'of 2 to 3 amno acid residues and
R, R' have the 2X S{E definition as above; whi ch conpri ses
reacting a conpound eneral fornul a | V: [err]
wherein X and Z havelit ani ngs given above and R 30 represents | ower
al kyl or | ower aryZaIk& ,,Mdth a cyano reagent of the fornmula Y-CN, in
which Y is as defined 5F$ WO 97/ 31923
PCT/ CA97/ 00125 S, - 104 above, in
solution in an inert sol \R¥, and recovering t he product of formula I
so forned. 114. rocess af clai . j eaction
5 takes pl ace’at wéq_i @r?f)leragggggg%%? o abou %ﬁ%ﬁﬁ@%ﬁ@&é@&r{t oél%r.’
The process of cl &xkAiFInGRFMN t he sol vent is di chl or onet hane,
t et r ahydr of ur an, t ol uene or di met hyl for mam de. 10

133. The process of claim 132 wherein the oxidizing

agent is-metachloroperbenzoic acid.
10
134. Pharmaceutical compositions for use in treating
peptic ulcers in animals, comprising an effective dosage
amount of an active ingredient of a compound of formula I
as defined in ¢laim 1, in association with a
15 pharmaceutically acceptable carrier.



116. The process of claim 113 wherein the cyano reagent is

sel ected fromacetonitrile, benzonitrile, 2- cyanopyri di ne,
cycl opentyl cyanb@fsiesh br onbacetonitrile, 6- cyanopur i ney benzm\{
cyani de, acetyl cyanide and 15 nethoxycarbonyl cyanide. CT/ 7.
A process of preparing conpounds of the gqnpgral f or mul a-
[err] 20 wherein X and Z are i ndependent | y hydrogen, |ower alkyl,
hal o, nitro; hydroxy, |ower al koxy, a gr R'N " C(OR, CC(OOR,
OC(ONR R NR COR ), NHC(ONR R', HC(éib) j or JCONR R', with R and
R' being independently 25 hydroge owe Oerf I ower aryl al kyl ,
or R and R' in NR R" when_t akle ogetiher for ng a five or six
menbered ring consisting of (Cl-hﬁr] whet®ein n = 4 or 5; or X and Z
t aken toget her represent a benzene ring (DN@RA‘ZOLEO the imdazo ring and
being optionally substituted wwth 30 up our substituents
i ndependently selected from hydrod‘é | ower al kyl, halo, nitro,
hydr oxy, | ower al koxy, or a group R', OC(OR, OC(O)CR' ,
OC(O NR R*, NR (COR), NH(ONR R', or NHC(OOR, with R, R' being
as defined above; and R err] represéhts Aower al kyl, |ower V\D
97/ 31923 YN\ PCT/ CA97/ 00125 \
- 105 cycl oal kyl , ary |, No | al kylpy Oeterocycl yl, a
het er ocycl yl - | ower al kyl effé Y ich c ses h
correspondi ng 3-di hal g NH ono

O \ N\

, HOS

SULFENIC ACID CYCLIC SULFENAMIDE

SH
0 H/K* ATPase
- XN
NY’\}’/
NgRng

INACTIVATED HYK* ATPose

Rl o
e . R
. N-RZ _H'_ + c>‘O
SH £ 3 L
’ "5—S\R3
HYK" ATPase INACTIVATED HYK® ATPase
/HZQ/H*
R} R
HO\C>’O Hy0/H* HO\C>“O

FIG. 2
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5- conpound of the general fornula: [err] wherein X, Z
and R err] have the neani ngs given above and Hal represents chl ori de,
brom de or ioQigdmiezs 10 118. The process of clai m 1 t he
hydr ol ysi s t akes pl ace using strong acid. 7%‘1’35
process of claim 117 wherein the hydrolysis t akes pI ace usi ng silver
nitrate. 15 120. A process of preparing conpounds of the
f or mul a: : [err] wherein X and Z are independently

hydr ogen, | ower al kyl, 20 halo, nitro, 2Mdroxy, lower alkoxy, a
group NR R', OC(OR, CC(OOR, OC(ONRR', NR(COR), NHC(ONR R',
NHC(OOR or CONR R', wwith R and R being independently hydr ogen,

| ower al kyl, aryl 2{ Iovver arylal kyl, or R and R' in NR R' when

t aken together for five or six 25 nenbg red r| ng cQnsisting of
(CH err])n wherein >21\Sr 5; RSHr X and Zz ta ogetger repr esent
a benzene ring fus m dazo™i ng and b \?\rﬁ—r nal |y

th
substituted with Y&O ¢ YNH

FORMULA I FORMULA X

X
RH _ Rssr o« I >~SH

VA YNH

FORMULA XI

X X N
— IN%SH T >~sh
Z7 N, Z7 N,
H CN

FORMULA VIII FORMULA X1

FIG. 3

e —————
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WD 97/ 31923 PCT/ CA97/ 00125

- 106 up to four substituents independently sel ected from

hydr ogen, 1o , halo, nitro, hydroxy, |ower al group
NR R’ oqq?cwo@%)’m, OC(O NR R', NR (COR ), NHC( "’“"BF
NHC(C»CR‘ with R, R' being 5 as defined above; and R7 represents
| ower aIkyI, | oner cycl oal kyl, aryl, | oner aryl al kyl, heterocyclyl,
and heterocyclyl |ower- al kyl ene; whi ch conprises rearranging a
2-thi oet her diazole of the 10 general 34rnul a: R7

[err] in which R7, X and Z have the neanings gi ven above with

an oxi di zi ng agent. 15 121. The ph o] claim 120

wherein the OMe' €ar rangenent i@Meff 54 )HAS h mc oper ti(_gnzoi c acid.
122.. A process ofl. KChnverti pobhds o ener a

f or mul a: ATert] 2.NBS 20 ”| wgere|d4X and [g df e _addwendent |y
hydr ogen, Iom&g ‘"‘-"hal i~ 0, hydroxy, |olNér fa gr oup

NR R, oM R, OC(O)CR g@} , NR (OOR), IGHC( &N
NHC(OOR, with R and R’ bei ng |nde dently hydrogen; N 25 I
aryl or lower arylalkyl, or R and R' in

OMe H OMe OMe
/
05\4“ 0
N N\< Yy T N-H
HN-0 &NM
OMe OMe *
0 OMe l
N N-Q OMe
OMe
N OH ~0OMe
0 |4£;I N
~ A
N STN
NN Do
S‘l§N OMe

FIG. 4
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NR R' when taken together formng a five or six nenbered ring
consisting of (CH2)n wherein n = 4 or 5; or X and Z taken together

represent a i ng fused to the imdazo ring an i
optionally Sttj%sat%?'?ﬁ%;ed with 30 up to four substituents ing)gggﬁ%g%otlfsy

Selected from WO 97/ 31923 PCT/ CA97/ 00125
- 107 hydrogen, lower alkyl, halo, nitro, hydroxy, |ower
al koxy, or -a group NRR', OCC(OR, OC(OOR, OC(ON R", NR (COR ),
NHC(ONR R', or NHC(OOR , with R, R' being as defined above; 5 and
R7 represents | ower alkyl, |ower cycloal 494, | ower al koxy, aryl, |ower
aryl al kyl, heterocyclyl, hetero- cycl yl oxy,
het er ocycl yl - | ower al kyl ene, a group NR R', where R and R' are
i ndependently sel ected from hydrogen, | ower al kyl, aryl, |ower
aryl al kyl, and al kylene, and a 10 group ANR R', AOR wherein Ais an
am no acid residue or a peptide of 2 to 3 amno acid residues and R,
R' have the sane definition as above; i nto other compounds of the
formul a gi ven above but in which R7 is different fromR7 in the
starting material, |5 which conprises: (a) in the casg, where the
3-substi tuentf group i nHihkedP al pr#uct is to be | ™
- CH CH [errY 20 chem cal | y} reducipg a
conmpound of tlhe apove fA4 a: ) in e case where [ Re LD
3-substituent} in the fi productyis to be w
[err] A - (0
N \ o
= \ \ . =
f’ Y
~ Lo
N \ i~
E . &
un a.
L .m uJ
ui
2 Z
= B =
P Z
0 Lo =
I .=
Tar§ ai
_— e o S
m o c — —
H T~ OO O L ~T
c X ovX X
EEE
— Q -
HEBEE Nl
.._| L 3 E 5 A
3
<[ a "? o § L N
@ ol N BE 2B z B
T & o o ™ =

ACID OUTPUT {umot/10MIN.)
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26° . " wherein R[‘] is hydrogen, ~l'ower al kyI 1ower — -
aryl al kyl, reacting a conpound of the above formul a

hydr oxyl ani ne derivati ve: (c) in the case where th ,!ﬂm ﬁ' HHHH"I
the final 30 product is to be - hydr ol ysi ng w

conpound of the above fornula in which S al koxi de.

123. A proces f(}rS REE 15 conpounds of the formula: WO 97/ 31923
PCT/ CA97/ O(M - 108 [err]

Hal wher ei n X antim¥dsado 1i, pdépendedt b yoly droopennds ovrrespkyiing to

hal o, nitro hydroxy | ower_ al koxy, a group NR R', OC(OR, OC(OOCR,
OC(O NR R’ thRIeaeRel FREFYAR'R'., 5 NHC(OOR or CONRR', with R and
R' beithg i ndependent |y hydrogen | ower al kyl, aryl or lower arylalkyl,
or R and R' in NR R" wherXta together formngaflve or six
menbered ring consisting of (CH n wherein n 4 or 5; or X and Z
taken together represent a benze e r| fused 10 to the imdazo ring and
bei ng optiona¥ly substituted up to four substituents

i ndependently selected from (}fog | ower al kyl, halo, nitro,

hydr oxy, | ower al koxy, or a grhfup NR' R', OC(OR, OC(OOR,

OC(O NR R*, NR (COR ), NHC(ONR R', or NHC(OOR, with R, R' being
15 as fefi ned above; and Hal represents, chloride, brom de or iodide,
whi ch \fhoer;%rllnsesalrlg agti n ngeg&(ljcy I}ldtl?/f h%rggo;grg. m{Lower alkyl[ ehat]lo,

nitro, hydroxy, lower alkoxy, a group NR'R", OC{O)R', OC(O)OR',
OC(O)NR'R", NR'{COR'), NHC{O)NR'R", NHC(O)JOR' or CONR'R”, with
R' and R" being independently hydrogen, lower alkyl, aryl, lower
15 arylalkyl or lower alkyl substituted with hydroxy, amino, lower
alkylamino, carboxy or lower alkoxycarbonyl, or R' and R" in
NR*‘R" when taken together forming a five or six membered ring
heterocyclic ring selected from piperidinyl, pyrrolidinyl,
morpholinyl and prolyl, the heterocyclic ring being optionally
20 substituted with lower alkyl, carcoxy, amino, phenyl,

alkoxycarbonyl or di-lower alkylamino;

or X and Z taken together represent a benzene ring fused to the
imidazo ring and being optionally substituted with up to four
25 substituents independently selected from hydrogen, lower alkyl,
halco, nitro, hydroxy, lower alkoxy, piperazinyl or a group
NR'R", OC(O)JR', OC(O)OR', OC{O}NR'R", NR'(COR'}, NHC(C)NR'R", or
NHC{O)OR', with R!', R" being as defined above;
30 and Y is selected from :

{1) groups of the formula:

it
/C\RT
in which R7 represents hydrogen, hydroxy, lower alkyl,

35 lower cycloalkyl, lower alkoxy, lower alkenyl, lower

AMENDED SHEET



i n which R represen‘l ower al kyl or’ lower arylal kyl./lth 20 a

" he oo et 125 wherein X and 2 aré | nﬁéﬁﬁﬁlllllﬂllllmﬂﬂﬂﬂgﬁﬂl

| ower al kyl, hal o, nitro, hydroxy, gbower al koxy, a grolp R 'R

WO 97/ 31923 PCT/ CA97/ 00125 - 109

OC(QR, OO OR ) NRv e OpR or
CONR R', with R an?&ﬂl&}&l 'ng Flﬁ\‘ﬁepen ent I y lu'ﬂ%’g)r og%eén% rIO(;:v}\,/é:;mlbl kyl\lg,:\y aryl
or lower arylalkyl, osuBstatted R N-meltllarla'cymhgh,takehleﬂisget‘-‘?i@lﬂ@im ng a
five or six

consi sting of (CH err PFHETOKFEY LI ]ﬁ’wﬁml]ﬁylo%x 2 gzsoulpn&ﬁz ken Zflr%)get her
represent a benzene rRngakdseddepedderdthe lsimdazedrtflagmahg}dbegélg, opdweanal | y
substituted with up_to four substltuents |ndepende tl el ect ed from
hydr ogen, |ower al kyl 21K8} o, 2RV} r o2 O¥RAr %34 aftﬁ] %1%?( € 0r*% ¢t oup
NR R, O(OR, @( o) R%up %G))ZNR DR whe?g.ﬁ Gg:i"s) anNEe{ £ MR redidue
NHC(O OR , wi #h bei ng defi ned above; and Q represents

NR R, ACR , ANR' R ORbrvmwe@them Rto 3 apnQecdes rasiduowed Bf . R

heterocycl i ¢ bonded directly %mé%é?ﬁut%lkﬁ]d'agz%gvé' ng or bonded thereto

t hrough t he I nter alar ene group, the heterocyclic
ring i1 either case haV|ng one or two heterocyclic at ons
{2) heterocyclyl, 1lower alkylene-heterocyclyl, Ilower

alkylene-amino-heterocyclyl, amino-lower alkylene-

heterocyclyl or amino-heterocyclyl, the heteroccyclic

ring being attached at any heteroatom or carbon atom

15 which results in the creation of a stable structure,

ind the heterocyclic ring being optionally substituted

with 1-3 substituents selected from Ilower alkyl;

hydroxy; nitro; amino; lower alkylamino; di-lower

alkylamino; lower alkoxy; cinnamyl, lower alkyl

20 substituted with 1-3 substituents selected £from

hydroxy, lower alkylcarbamoyl, phenyl, halophenyl,

heterocyclyl, carboxy and lower alkoxycarbonyl; lower

acyl; lower alkoxycarbonyl; 1lower alkyl-sulfonyl;

amido; allyl; benzyl; phenyl optiomnally substituted

25 with amino, halc, hydroxy, lower alkoxy, lower alkyl,

lower alkylamino or di-lower alkylamino; heterocyclyl

optionally substituted with 1-3 substituents selected

from nitro, hydroxy, lower alkoxy, lower alkyl, amino,

halo, lower alkylamino, di-lower alkylamino; with the

30 proviso that the heterocyclyl group Y is not 1-
imidazolyl or substituted 1l-imidazolyl;

(3) NR'R" or -CH,-NR'R*" wherein R', R" have the same

definition as above;

35

AMENDED SHEET



and bkei ng.optional | >.ubst ituted with lower alkyl,
phenyl substituted | ower al kyl, 20 hal ophenyl - subst | tut ed mﬂ l”m
ca

[ower acyl, |ower al koxy-carbonyl, lower alkylsulfonyl?

am do, phenyl, hal ophenyl, benzyl, cigypanyl; which conprises react| ng
a corrpound of the fornula [err] 25 V\/nere Hal represents
chioride, brgyide or igage aRERM iikreinZ€ O A ambno WELA r

appropri atel&/ chosen “primary or secondary am ne, or an a co oF n the

presence of a base.  peptiZ§. of 2 thhe gnbuegsidfr@?ﬁe@fuﬂsmmdmer el hegk
represents 30 brom de. the same d¥¥%n£gf%%9§§ above

PCT/ CA97/ 00125 - 110 126. The
proces§ of (sgl ai m 124 owklreei(alkdeycaaongl)alkylr eactant is optionally
substituted piperazine. 127. The process of claim 126 wherein

the optionaly 5 sdi& tuted piperazine is
4- (1- (4-chl qr@phenyl) e We formul AERAYERGU-PEiRAII® R is hyBgen
r

process of pre€paring conpounds of the general f ormul a: [err]
lower alkyl, aryl, lower arylalkyl, lower cycloalkyl,
lower alkenyl, lower alkynyl or heterocyclyl, the
10 heterocyclic ring being attached at any heterocatom or
carbon atom which results in the creation of a stable
structure,
(8) groups of formula R?-CH=NOR10 wherein R0 is hydrogen,
lower alkyl or lower arylalkyl, and R? is lower alkyl,
15 aryl, 1lower arylalkyl, 1lower cycloalkyl, Ilower
alkenyl, lower alkynyl or heterocyclyl, the

heterocyclic ring being attached at any carbon atom

which results in the creation of a stable structure;

{9} lower alkoxy, lower arylalkoxy, lower cyclocalkoxy,
20 lower hetercocyclyl alkoxy or heterocyclyloxy;
(10) lower alkylsulfonyl, lower alkylsulfinyl,

arylsulfonyl, arylsulfinyl, lower alkyl-arylsulfonyl,
lower alkyl-aryl sulfinyl, heterocyclyl-sulfonyl,
heterocyclyl-sulfinyl; optionally substituted with 1

25 to 2 substituents selected from lower alkyl, halo,
nitrc, hydroxy, lower alkoxy, or groups of formula
NR'R", OC{O}R*', OC(O)JOR', OC{O)NR'R™, NR!'(COR'),
NHC(O)NR'R", NHC(O)OR' where R' and R" have the
meanings given above;

30 {11) groups of the formula -C(=NOH) COOR11 wherein R11 is

lower alkyl
(12) substituted lower alkyl, aryl, lower arylalkyl, lower
cycloalkyl, each group being optionally substituted
with 1 to 2 substituents selected from lower alkyl,
35 halo, nitro, amino, hydroxy, lower alkoxy, lower

alkylamino, lower

AMENDED SHEET



10" " wherein R @rr]. Rerr], ‘ahd Rerr] .are i iffoen | ower
al kyl', hydr ogen, ami no, |ower al kyl ami no, di-| ower aﬂﬁﬁb*ﬂ[’uwmlj"m,
hydroxy, |ower al koxy, halo or piperazinyl, and Gis I n
Clerr]) optionally substituted with up three 15 substituents sel ected
from hydroxy, |ower alkyl carbanoyl, phenyl , hal ophenyl, heterocyclyl,
car boxy and | ower . oxycarbonyl, . . (Y . .
optionally subst |dt1%|t1'léE f%\’/lmtxho’am%ng, ! hgkéw%Ydregcg{/},;)}qgov&eroaﬁ%§yg !

| oner al kyl, |ower al kgl'agbro) or NEiE td)amer"al Inpcdoi or!, ZO@thhaterfeychy!

optionally substituted with 1-3 substituents selected fromnitro,
hydr oxy, |ower al koxylaVeR@rthg mganings gigignngP9K8t o, | ower al kyl ami no, and
di -1 ower al kyl ami no, whi ch conprises reacting a conmpound of the
f or mul a: [err] 25 where Hal represents chloride,
bromi de or 2odide, with @mpounds.aegandingt eel giaday azi hevioenpgbendenéral
forml a; ) - 111 [err]
wherein' G i HEVFEt i ned above g1
R2 N
s
10 N

Wl P
Y

or pharmaceutically acceptable salts thereof, wherein R, R2, R3,
R4 are independently hydrogen, lower alkyl, halo, nitro, hydroxy,
lower alkoxy, piperazinyl, or groups of the formula NR'R®",
15 OC{O)R', OC{O)JOR', OC(O)NR'R", NR'(COR'}, NHC(O)NR'R", NHC{O)OR'
or CONR'R” in which R' and R" are independently hydrogen, lower
alkyl, aryl, lower arylalkyl or NR'R" represents a five or six
membered ring consisting of
20 ( N )
(CHa)n wherein n = 4 or §

and Y is selected from

(1} ' groups of the formula:
25

9
/C\R‘]

in which R7 represents hydrogen, hydroxy, lower alkyl,
lower cycloalkyl, lower alkoxy, lower alkenyl, lower
30 alkynyl, aryl, 1lower arylalkyl, heterocyclyl, N-.
substituted N-heterocyclyl, heterocyclyloxy,
heterocyclyl-loweralkylene, a group NR' R" where R!
and R" are independently selected from hydrogen, lower
alkyl, aryl, lower arylalkyl, and alkylene, and a

35 group ANR'R", AOR wherein A is an amino acid residue
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2-pyridyl. 130. The process of claim 129 wherein err ery],*
Rlerr] and Rlerr] are hydrogen. 10 8431. A process of preparing
conpounds of the f or mul a: [err] wherein X and Z are

i ndependent |y hydrogensr lsopept sk e, 2180 hainfino Atid esikde0XNa r1 OWOr

al koxy, a group NR R', OC(0)R, OC(OOR, OCCONRR', NR (COR),
NHC(O NR R', or NHEEYORRe frPd Fefipddirr #eiahPviendependently hydr ogen,
| ower al kyl, aryl or lower arylalkyl, or R and R' in NR R' when taken

together formng a five or six nenbered ( N 20 ring
consi sting of}( CH err|haterogheldi.nlawer alfylene-amipp-XeterbF cllak emniroget her
represent a benzene ri f t _{.daz i ind . bei n ional 'y
substituted with uprnag:c?rg%gglgﬁbstgfuﬁggnjfésue%ﬁdg%)%%%\etaﬁ%t?g ggf:ggif ~6m
hydrogen, |ower al kyl ,ldwalro,alktleae-hyteoaycllydwerchz2s adtderotyctca @haup

NR R, OC(OR, OC(OCR,. ONR R NR (COR ), NHC(ONR R', or .
NHC(OOR , with R, R@%&ﬁ%&g%fa&m&lﬁ%a@#m 0%%}&?& From WhyRhR
AOR , or ANR R' with ReaandtR'irhavengrddt@on offBa¥tAgSe JédRIxtARAY €andlthe

ni t rogen- contai ni ng heterocyclic 30 atached at, an_N-atom and which results
in the creation of hetervgyg}ﬁp3599%1belng optionally substituted with 1-

PCT/ CA97/ 00125 3 substituents selected from ildver alid1StallEoxy;
structure, the heterocycle having one or two
nitro; amino; lower alkylamino; di-lower alkylamino;
lower alkoxy; lower alkyl substituted with 1-3
substituents selected from hydroxy, lower
5 alkylcarbamoyl, phenyl, halophenyl, heterocyclyl,
carboxy and lower alkoxycarbonyl; lower acyl; lower
alkoxycarbonyl; lower alkyl-sulfonyl; amido; allyl;
benzyl; phenyl optionally substituted with amino,
halo, hydroxy, lower alkoxy, lower alkyl, lower
20 alkylamino or di-lower alkylamino; heterocyclyl
optionally substituted with 1-3 substituents selected
from nitro, hydroxy, lower alkoxy, lower alkyl, amino,
halo, lower alkylamino, di-lower alkylamino; with the
proviso that the heterocyclyl group Y is not 1-
25 imidazolyl or substituted 1-imidazolyl;
{3) NR'RY or -CH;-NR'R" wherein R', R" have the same
definition as above; '
{4) ANR'R", AOR' wherein A is an amino acid residue or a
peptide of 2 to 3 amino acid residues and R', R" have
30 the same definition as above
(5) lower 2-{alkoxycarbonyl)alkyl
{6) halo
(7) groups of formula R8-CHOH- wherein R® is hydrogen,
lower alkyl, aryl, lower arylalkyl, lower cycloalkyl,
35 lower alkenyl, lower alkynyl or heterocyclyl, the

heterocyclic ring being

AMENDED SHEET



het er'ocycl I c atons a. bei ng opt [ onal |y “substi t ut ed acyl,
| ower” al koxycarbonyl, | ower al kyl sul fonyl or \Ml”l”ﬁmﬂ”m'
reacti’ ng a conpound of the 5 fornul a: _ [err] ﬂ” l
appropriately chosen amine in the presengg of a dehydrating age t.5

10 132. A process of preparing conpounds of the f or mul a:

wh | y..hy, |,
L:Ir (r)] nitro, hydr oxyfar fdoév%ear%hgﬁkox aglgyl ﬂg@@ﬁﬂ%ﬁ%& br ég% O?W&?@Ey
OC(ONR R', NR (COR), n“dfﬁ(l.&l\lfh Ehe creatnbiHG(ﬂD)a@'tabieCﬁ\ﬁ&ureM th R and

P 19 PACRENISTYY o upg, Y HRRERs LB o o BEh o b gt v

or six 3 lower alkyl or lowex ablalkyl, rraﬁbem%dsr LBge€ ANKy3t i Ng
of (CHerr])n wherein n 4 or 5; 20  or XandZtakento}a@}her
represent a benzene ri F% lysedower  pykalEvini JASEEF| ngY &R gilng lower

optional Iy substituted wydh,1 1‘69:e?:0 }‘a&qﬁgﬁgbstég Ue@ﬁe%eh:@@?@fﬁﬂem ke

sel ected fromes hydrogen [ ower , , hitro, hydroxy,” ['oner

al koxy, or a group NR Rete@ctwyRc Iﬁr@(gomg XY Rt arp5 caRofiCaron,

:\ISHCg_()Z)INRIZR" or NHC(O)%:‘L’chWL'EQuRS in tpr dation 3% gegfgﬁgge asQ:Ci‘uc‘cure, n

10° (9) lower alkoxy, lower arylalkoxy, lower cycloalkoxy,
lower heterocyclyl alkoxy or heterocyclyloxy:

{10} lower alkylsulfonyl, lower alkylsulfinyl,
arylsulfonyl, arylsulfinyl, lower alkyl-arylsulfonyl,
lower alkyl-aryl sulfinyl, heterocyclyl-sulfonyl,

15 heterocyclyl-sulfinyl; optionally substituted with 1

to 2 substituents selected from lower alkyl, halo,
nitro, hydroxy, lower alkoxy, or groups of formula
NR'R", OC(O)R', OC{Q)JOR', OC{(O)NR'R", NR'{(COR'},
NHC{O}NR'R", NHC(OJOR' where R' and R" have the

20 meanings given above;
(11) groups of the formula -C(=NOH)COOR1l wherein R1 is
lower alkyl;
(12} aryl, lower arylalkyl, lower cycloalkyl, each group
being optionally substituted with 1 to 3 substituents
25 selected from lower alkyl, halo, nitro, amino,
hydroxy, lower alkoxy, 1lower alkylamino, lower
dialkylamino, NR'R", OC(O)R*, OC(O)OR', OC{O}NR'R",
NR'{COR'), NHC(O)NR'R", NHC(O}OR', with R' and R"
having the meanings given above.
30
3. Compounds according to claim 2 wherein R*, R2?, R?, R*
each represents hydrogen or alkoxy.
35



Y\Di';igf:BigZBand R12 repr eyeumﬂmﬂwmi‘uml | o@r Pg;g?i;PééFQSa’r y:|"E 'e

whi ch conprises oxidizing a correspondi ng 3-thi oet her conpour’d of**t he
formul a: [err] 5 wth.apggappropriately chosen
stoi chionetric anount of an oxi di zi ng 133. The

ent .
process of cl ai mMXBOMRYT ei n Qﬁféorbkmdiﬁfhng I‘?R ﬁ@%nl +is NHC{O)NR'R",
nmet achl or oper benzgi C ha euti cal conposltlons
for use in treati (S) 6§pe&}ﬁegeul%er endy, Ry} Eﬁ PEErg9sn SHYRt i ve

dosage annugﬁégean active ingredient of a conpound of formula I

as defined in claim 1, in association with a 15 pharmaceutically

accept @bl e qanni &roups of the formula -C=NOH-COOR wherein R is lower
alkyl;

{12) substituted lower alkyl, aryl, lower arylalkyl, lower
cycloalkyl, each group being optionally substituted
with 1 to 2 substituents selected from halo, nitro,

10 amino, hydroxy, lower alkoxy, lower alkylamino, lower
dialkylamino, NR‘R”, OC{O)R’, OC{O)OR’, OC(O}NR'R”,
NR’ (COR’), NHC(O)NR'R”, NHC(O)OR’, with R’ and R”
having the meanings given above.

109. Compounds according to claim 108 wherein R° and

15 R® both represent hycérogen.
110. Compounds according to claim 109 wherein Y

represents

ir
,/C\Rj

20 and R? represents lower alkyl, lower alkoxy or aryl.
111, A compound according to claim 110 which is 3-
acetylimidazo[l,2-d]-1,2,4-thiadiazole.
112. A compound according to claim 110 which is 3-
benzoylimidazo[1,2-d]-1,2,4-thiadiazole.

25 113. Process for preparing a bicyclic or tricyclic

thiadiazole compound of the general formula:

30 {I)
wherein X and Z are independently hydrogen, lower alkyl,

halo,nitro, hydroxy, lower alkoxy, a group NR’R”,

AMENDED SHEET



. 1POS. Coidy

IPER
3
PCT ) WORLD INTELLECTUAL, PROPERTY ORGANIZATION Pnrexes
. International Bureau

INTERNATIONAL APPLIC&TION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(1) International Patent Classification 6 : (11) International Publication Number: WO 97731923
3/04, Al

E{’;’&f‘zss,wf‘gggoi‘,’“s 7 (CoD (43) International Publication Date: 4 Scptember 1997 (04.09.97)
(21) International Applicatiohi Number: PCT/CA97/00125 | (B1) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,
CA, CH, CN, CZ, DE, DK, EE, ES, Fl, GB, GE, HU, IL,
(22) Internationat Filing Date: 26 February 1997 (26.02.97) 1S, IP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV,
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,
SD, SE, SG, 81, SK, T, T™™, TR, TT, UA, UG, UZ, VN,
{30) Priority Data: YU, ARIPO patent (KE, LS, MW, SD, $Z, UG), Eurasian
08/606,987 26 February 1996 (26.02.96) us patent (AM, AZ, BY, KG, KZ, MD, RU, T}, TM), European
patent (AT, BE, CH, DE, DK, ES, Fl, FR, GB, GR, IE, IT,

(71) Applicant: APOTEX INC. [CA/CA); 150 Signet Drive, We- CM, GA, GN, ML, MR, NE, SN, TD, TG).
ston, Ontario M9L. 1T9 (CA).

(72) Inventors: KARIMIAN, Khashayar; 18 Pine Cliff Drive, Mis- | Published

sissauga, Ontario LSN 1E3 (CA). TAM, Tim, F.; 155 With international search repors.
Veneto Drive, Woodbridge, Ontario L4L 8X6 (CA). DE-
SILETS, Denis; 851 du Roussillon, St-Jean-sur-Richelieu,
Quebec J3B 8N7 (CA). LEE, Suc; 208 Vista Drive, Cedar
Knolls, NY 07927 (US), CAPPELLETTO, Tullio; 123 Wyn-
dale Drive, North York, Ontario M6L 1G6 (CA). LI, Wan-
ren; 10 Markbrooke Lane, No. 1811, Etobicoke, Omtario
M9V 5E3 (CA).

(74) Agent: GUARDIAN INTELLECTUAL PROPERTY SER-
VICES; 2103 Constance Drive, Oakville, Ontario L6J 5V1
(CA).

(54) Title: PROTON PUMP INHIBITOR

{§7) Abstract

Novel thiadiazole compounds are provided, which are effective as proton pumps inhibitors, useful in treating peptic ulcers by inhibition
of the proton pump enzyme HY/K*-ATPase. The compounds are 3-substituted 1,2,4-thisdiazole [4,5-aJbenzimidazole and 3-substituted
imidazof1,2-d)-1,2,4-thiadiazoles corresponding to general formula (I) where X and Z either represented an optionally substituted benzene
ring fused to the diazole nucleus, or represent & variety of independent chemical groupings (hydrogen, lower alky], halo, etc.) and Y is
selected from a wide range, ¢.g. heterocyclics and carbonyl groups,




