;  e3el <6rT7<WD 02/28847 PCT/EPO1/11330 NEW THI ADI AZOLES AND OXADI AZOLES
AND THEI R USE AS PHOSPHODI ESTERASE-7 INHIBITORS 5 10 15 20 25 30 35 Field
of the inypbhgfyy The invention relates to novel thiadi az@lq%spangiszo

oxadi azol es, processes for their preparation, and 'their use as

phosphodi esterase 7' (PDE7) inhibitors. Background of the invention.
PhQsphodi est er ases ( PDE) play an I nportant role in various biol ogical

processes by hydrol ysi the second nmessenger s adenosi ne and guanosi he
3,5 -cyclic nnnoﬁfgﬂﬁwg? IA?@%@'& AFE THELR: §SEnESy

corresponding 5' - nDnophosph@hggpg@gtggﬁgﬁggE 7 TR eEPrERgi Nhi bition of PDE
activity produces an increase of cAMP and cGW intracellular |evels that

sactivate specific protein phosphoryl ati on pathways involved in a variety of
functional responses. At |east eleven isoenzynes of manmalian cyclic

nucl eoti d spho st.erases., nunbered PDE 1 through PDE 11, have been
'|dent|$ %E% % %H% PR y structure, substrate specificity or
sen3|t|V|ty toTbefamewenumon.nhrbﬂabeg drggs. néwehg tidseliazoles and
phosphodi p o i 0

830812988 oof Dipi-d bl MisSPERLLEC PEgEaFgE%B C%ia%gsp iAN0se

phar macol ogr ca erisation Sh Fnrty eci f1rc PDE
( Kne0. 2 ~aﬁbPhPﬁ§h0da§Sﬁ§Fa§ﬁfécﬁBBEB% é@h¢bp©©éﬁt sel ective PDE isoenzyne
i nhi bitors. PDE7 act|V|ty or protein has been detected in T-cell Ilines,
B-cell lines plthe|la AE) cell lines and several foetal tissues.
| ncr es®i n§2E; : 20PDE7 i nhi bition appears to be a

potenti al | yprpmpsphgdaaateaabefso $PBE) f Ip}aéjry &hockmpogehht megdaé edihnmune

i Pacel | YPALCRAVE A o RHEPRES. ENY 1AL BFS ha P oBPEaRe

processesmeFhengsrkect i vadempsibaeh coghd prexusainsingse devadi' ds' -cytiDic
(12/2887 RELG Eﬁgéﬁﬂéﬁégl (cAMP and cGMP respectively) into ‘their

15 corresponding 5'—monophosphate' nucleotides. ‘Therefore,
inhibition of PDE activity produces an increase of cAMP and

cGMP intracellular 1levels that activate specific protein
phosphorjlation pathways involved in a variety of functional
responses.

20 At least eleven isoenzymes of mammalién cyelic
nucleotide phosphodiesterases, numbered PDE 1 through PDE 11,
have been identified on the basis of primary structure,
substrate specificity or sensitivity to cofactors or
inhibitory drugs. ' .

25 Among these phosphodiesterases, PDE7 is a cAMP-specific
PDE. The biochemical and pharmacological characterisation
showed a high-affinity cAMP-specific PDE (Km=0.2 uM), that
was not affected by cGMP potent selective PDE isoenzyme
inhibitors.

30 PDE7 activity or protein has been detected in T-cell
lines, B-cell lines, airway epithelial (AE) cell lines and
several foetal tissues.

Increasing cAMP levels by selective PDE7 inhibition
appears to be a potentially promising approach to

35 specifically block T-cell mediated immune responses. Further
studies have demonstrated that elevation of intracellular
cAMP levels can modulate inflammatory and immunological
processes. This selective approach could presumably be devoid

TR e
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of the side effects associated wth known selective inhibitors (e. g. PDE3
or PDE4 selective inhibitors) and which [imt their use. A functional role

of PDE7 i activation has also 5 been disclosed; therafRig1:56! ective
PDE7 inhlﬁll Eor§44\l/7\oul d be candidates for the treatnent of T- ﬁfl-rel ated

di seases. AE cells actively participate in inflamatory airway di seases by
| i berating nmediators such as arachi donataf_urret abolites and cyt oki nes.

Sel ective inhibition of PDE7 nay 10 be seful anti-inflammtory approach
for treatiofy Atheel Iss.dJeeI atEfleci seasesocThtied t heitd i skaoweed skdecsélvect i ve

PDE7 h et I ;o .
m cr olmr;l ;5' I ﬁhllblqbl tor %{Jr eE?ﬁ %%\Daﬁélg%lggﬁl%%%ﬁ?%b?eo%%SS?T?SN/HS t he

Jinvention.liftig itdhedmt iuse .pr ovi des phar maceuti cal conpositions conprising a

conpound havi ng tf%étq'dn%w %fé’rérf”ﬁnﬁ'})mz@ 8e11(5kt83¥thoﬁlhaswaqrs@ n: -
Yis Oor S; - CZ-C o al ken

veycl ankbee%cqjoc'éflléé?ﬁﬂ ‘Fﬂ%‘?ﬁ?%‘é%l %el%‘ét’a‘f‘?/l PDRt gnbéP}E?EFl &’Ob‘XéuBe each
optional | Wdﬂ&isddﬂelg bt afiaimearyefalr-gedlpeeXitBd, disWlsea/ 288- 47
PCT/ EPO1/ 11330 dggil cal or | e _bond,

ffer en
| ower al kyl ene, Al k%%’fﬂ"é%ey &éﬁlpﬁltgnelnarW%%%m[B?St%ﬁ%ala ﬁf"ay
het er ocyclddseasd d, by Riibesat)ing, m@dﬂ‘d(tbrsCN sul ogen, laeshidenesakkyl ,

)R k@%%gggga SndCEYeBIaERES! Helect tre RAB1 T dn “e) pBR7 - mity( =S
10 be a useful anti- 1nflammatory approach for treating AE cells
related diseases.

Thus, there is a need for selective PDE7 inhibitors,
which are active at very low concentrations, i.e. micromolar
inhibibitor, preferably nanomola; inhibitors. N

15

Summary of the invention.

The invention provides pharmaceutical compositions
comprising a compound having the following formula (I):
20 '

N—
/

R3

wherein:
- Y i=g O or S;
- R1 is:
C1-C10 alkyl,
25 Cy-Cyo alkenyl,
Co-C1o alkynyl,
cycloalkyl,
cycloalkenyl,
heterocycle,
30 aryl,
or a polycyclic group;
each optioné.lly substituted with one or several groups Xi-Rs,



3) C(=0) NR-Ra, C (=S) NR-RB, C (=N-CN) NR~Ra, C (=NSO02NH2 ) NR-RB , C (
=CHN02 ) NR-RB, C( =NR~) NHRB, C(=NR~) Rs, C( =NR9O ) NHRB, C (
=NR9 ) R %N%Re or NR-RB in which R~ and Rs are the k§ ferent
and 15 aﬁ'\gosoe ected fromOH,, R5, R6, C (=O NR5R6, C (:®$%g§%ﬁ{8/6%%5, C
(=NR9) NHRI o, C (=NR9) R o. C (=CH N02) NROR o, C (=N-SO02NHz) NROR o, C
(=N-CN) NRORIo or C (=S) NRORlo: - R2 is: 20 lower al kyl,C2-C o al kenyl,
,' Cz-d o al kynyl, cycl oal kyl , cycl oal keny¥, 25 het erocycl e, aryl ; each
optionall ydsnbit:iaﬂubeddmffhrene oisewkiah: gr oupswhi chare the sane or

di fferent and whi ch selected from1l) H carboxylic

aci dbi oi sost ere, Iovver13 *Hal oal kyl, halogen,2 ) COORS , OR5 , SO02R5 , 3)
/SO2NR-1Ri 2, C (=0) NR&1RUDGIreNFRodRd 2 |lwwmi chliilenr RI2-Ge ealkengi@meor

diff d Cd=0 C R5 35
C (=9 NRORI 0, C S%?%g“&%bﬁ XS OR O RN SEENE) KFoR o

«(=NR9)> NHRI o orC( =NRO# Rlo - R3|s X2-R 3 wherein: W0112/2887
PCT/ EPO1/ 11330 - X2 g8 i&:Si ngI e bond or a group selected fromCl-C4

al kyl ene, C2-C6 al ken | ene ene, each op substituted
with one or several &¥oﬁps ‘\th gﬁzar 5 Fﬁioggﬂe g?wﬁ}”f#“@? H(é?'l Yeh are
selected from 1) H aCky(3 abkbbxymemcmgic]bbai:kqd;temyl het erocycl e, =0,
CN, 2 ) ORS , =NR5 or

~ different and are &8I g@t(%a',\lﬁ;‘g%g% R;gb %I]%S-‘O) 6%? es%‘li? R% 5’%62R5

. C(16S) NRgRo . ORE,=CH N ) NRORI o . C (=NRg) NHRIo or C (=NRg) R o;
- R 31 s ~15 cycl oghkyla . o%ﬁa'ﬁ | kepylg) @Ry, DRl @QEHONR,REI aC (=N-
pol ycyclic group;. 20 each o tiona {y Substitut ed w th one or several groups

X3-Rl~, identical or SSeNHekMRuRs i n whi €F=CH-N&)FR7Beg si ngle!GHd NRene
al kyl ene, C2-C6 al ke@/(I_mg)Rg:z C(Q@@Imw m&Nngggpangymfeﬂ@ oa:r)memg

120" O ouei o Wi a2 e e et rd
cycl opgkyl . 2 ) COORSre @e(le%ﬁe)d Rﬁ:om @K, =% ) |5 ,C GIDRRsRSORI=0)8P3R5 |
(SRﬁls’ozﬁng ;jR ﬁlRELSRlG ,%O%RO) —%Eﬁ%ﬁ‘) SMSM%%%%N@”@ Bﬁgipé(s ¢
NHR16 ( C ( =NR15 ) IQﬂ.(@:N-SOﬁHz:N%R)loNI-R!LﬁN CN)IVRoRzNReE )C Rii'ﬁ)l‘ﬁ‘%sRlilRISRw in
whi ch R15 and R16 are the same or 35 different and are selected from OH,
R5, R6, C (=0) NRS5R6, C (=0 R5. S02R5, C (=S) NRORIo. C (=CHNO2) NRORl o, C
(=N-CN) NRORI% 3G :(=N-SO02NH2) NRgRI o C (=NRg) NHRI o or C (=NRg) Rl o,
20 lower alkyl,
Ca-Cy0 alkenyl,
C2-C1o alkynyl,
cycloalkyl,
cycloalkenyl,
25 heterocycle,
aryl;
each optionally substituted with one or several groups which
are the same or different and which are selected from:
1) H, carboxylic acid bioisostere, lower
30 haloalkyl, halogen,
2) COORs, ORs, SOzRs,
3) 8SO0,NR11Ri2, C(=0)NRjiR;2 or NRijiRiz in which Ry
and R;; are the same or different and are selected
from OH, Rs, Rs, C(=0)NRsRg¢, C(=0)Rs, 5SO02Rs,
35 C(=S)NRgR1gp, C(=CH-NO3)NRgR1p, C(=N-CN)NRgRyg, C(=N-
SO,NH5)NRgR1p, C(=NRy)NHR1q or C(=NRg)Rio;

- R3 is X;-R'3 wherein:



WO f 12/ 2887 PCT/ EPO1/ 11330 4) heterocycle optionally substituted with one
or several groups R5; 5 10 15 20 25 30 35 wherein, - R5 and R6 are the sane

or diffe\gﬁt“iz%%are selected f rom- H, - |ower al kyl, C%fzﬁﬁﬁ[ 8hy!

C2-C6 al ky X4-cycl oal kyl, X4-cycl oal kenyl, X4-ary er ocycl e
~or X4-pol, ycycl ic group, in V\:hl ch X4 is a si ngI e bond | ower al kyl ene or
Cz-C6 al kenyl ene; each optionally subst#t ed with one or several groups
whi ch are the sanme or different and whi are selected from- hal ogen, =0
COORzo, CN, ORzo, .| ouehsabkyghinepei boadl gsrsubstl tuted with ORzo, O ower

al kyl optionally sustituted wt - | ower ,al k r hal oal kyl,
X5- N~R18 i n which X8 |sg’é°lé?nglsglg%‘§dbo n|1 \OA‘EGVeF é&?{gggm%hd 28%6R19

.and Rzo are the sanel@engileher,ent Carik arelkghg];enel frmdh or obbwenadliyl ; -

X6- het erocycl e, X6-aryly ;¥6;¢4c! Jfagr}g(ygneX%crych%%%ﬁfy%rl ué% RQJIL%&‘?’CQ&&

group in which X6~"."TS selecte oma sin ene
.these §roups bei ng tpei eaxel prsdisfergnbdanfit Whogh éF%@@é?ﬁ’Fe@r PR :

identical or different, sgl ect(_qdc roglllk?.lloge OO c1&Bly1 O 6&ki)
nNRzl Rzz in which nis 0, 1 or d Rz and Fzz are the sare or different

and are sel ected froﬁ‘lelqet?loqy&\?oér akyFN/- RO is selected fromH, CN, OH,
| ower al kyl, O-1ower 23l kR, aNgk, of],eterocycl e, SO02NHz or X5-~RI's in which

X5. isai,19 singl e _ho | ower K eandR and R19.are the sane or
different and are seP c?ﬁ%lﬁlémlﬁ ‘??hjr%}i}\egl%ll 14Rl%r€? S%QSI 1% PFom
hydr ogen, | ower al kyldiffereotr amd ame iseﬂelcaeylclfe'prroRsa Bhartrbe@iRRal, | y

accept abl e derivati vec(t Qﬁr eof , SO\{}{Q 02/8({@5) EE;%%E’OU %](?i%%l-Nog)NRgRlo,
C({=NRy) NHR1p or C{=NRg)Rio;

- R'3 is:
‘15 - cycloalkyl,
cycloalkenyl,
aryl,
heterocycle,
or a polycyclic group; .
20 each optionally substituted with one or several groups X3-Ri7,
identical or different, in which: ) B
- X3 is:
a single bond, lower alkylene, C3-Cgs alkenylene,
Cy-Ce¢ alkynylene, cycloalkylene, arylene, divalent
25 heterocycle or a divalent polycyclic group, and,
I - Ri7 is: '
1) H,' =0, NO,, CN, lower haloalkyl, halogen,
carboxylic acid bioisostere, cycloalkyl,
2) COORg, C(=0)Rs, C(=S)Rs, SOzRs, SORs, SO3Rs, SRs,

30 ORs,
3) C(=0)NR;sRis, C(=8)NRisRzs, C(=N-CN)NR3sR1s, C(=N-
SO,NHz) NRisRi6, C (=CH-NO3)} NR1s5R16, SOzNR15R16,

C(=NRj5) NHR35, C(=NRis)Rie, C (=NRy)NHR1¢, *C (=NRog) Rig
or NR;sRis in which Ris and Rjg are the same or

35 different and are selected from OH, Rs, _ Rs.,
C(=O)NRsRs, C(=O)Rs, SOaRs, C(=8S)NRgRig, C(=CH-
NO3) NRgR1o0, C (=N-CN) NRgR10, C (=N-SO,NHz) NRgR10,

C (=NRg)NHR;, or C(=NRg)Rio,



~O together with a pharmaceutically acceptable carrier, with the proviso
that the conpound of fornmula (T) is not 4[2-Fornylimno-5-

(4- met hoxy: ) - Cl, 3, 4] thiadiazol-3-yl] butyric agj ster, 5
A- [5- (yeﬁPg%lzphenyl) “2-fornylinino- [1, 3, 4] thiadi gggf&%paﬁ’@butyric
acid ethyl ester. The invention also relates to novel conpounds having the
followng fornmula (1) above. 10 These c ounds are selective PDE7

i nhibitors. They can be used in the treg nment of various di seases, such as
T-cellrel ated di seasg$, nitledictndle dmdasedly floirtared disdasese or
respiratory diseases, central nervoys system (CNS) diseases, 15 allergic

di seases, endocrine 8FVEXE r9ﬁ8u95n§ﬁeas di seases, gastrointestina

.di seases, visceral pain, inflanmatory bowel ' disease, osteoarthritis,
mul tiple ST o] is, chronic obstructive pul nonary di sease (COPD), asthnma,

I
cancer, acg‘w red’i nmune deficiency syndronme_ (ATDS) or graft 20 rejection. .
.The in¥enti on Rssandke| Bt esreo ther semss drordpf Epeenthgante abodveeésrpednds.
The i nventd further concerns the use of a conpound of formula (T) for the
preparation of a nedicanment for :.the 25 prevention or the treatnent of
di sorders for whieh therapy by a PDE7 inhibitor is relevant. The invention
al so provides a mekeed iRkt he,tcgadlmaiyof @&-diisqlidenylor which therapy by

a PDE7 inhibitor js relevant, cqnprising.adm.nisjering tq, a |..in_need
30 thereof an &f f}%éFV{? Oéigﬁﬂlt' %ﬁ"&% QTHE D m’-‘qu).‘l'Pﬁng%%ﬁ??on

al so toncerns a phanhEeelyicyall icomusin,i dn odnprti SKngisa gospoghd dbbnfer nul a
(I') together with a I i ly _acc rrier. The invention also
relates to a phaﬁ%%%l%%%%?o%qgft%&%% e treatnment of a disorder
for which ther @achhyort RBDEVLInhsbbebituted ewdthnonec oipr BsVagah €sApBEnd of

formula (1) toget: it h.a.p t41G6 c apk-kek
112/ 288.17 PC'I'/Q‘EE%%r 1%%0t€e. E%ﬁ"[ggi%?gddlggsé(ﬁ%r%t %ﬁi g‘lk‘&llf?llg iéﬁeer?ﬁilgﬁ& The

present invent if&®provi des pharmaceuti cal .conpositions conprising conpounds
havi ngsformula |, R2 ghidhéh) RI0;Y-Nc®IRA, i N aM)i choRb, R2loker andl¥yare as

dof ned above i {ie el st gt o L0 eogopRCe crec el S Liytie
unsaturated 10 cardpacynied lyexshssivetbgdconh sORg,cat bed) alowsr i mlkya,
phenyl . napht hyt GroHER FE Sy e ey BATeR AR08 BRI 0
refer to a non-saturated or saturated Aocycl e contai ning between 1 and 7
carbopyl5 atons indhe SychidverStael g agdqaRk, | eagl, 0a8a heLer 286 Ofhin
game or different and are selected from H or lower
alkyl;
- X¢-heterocycle, Xs-aryl, Xs-cycloalkyl, Xs-
cycloalkenyl, ZXs-polycyclic group in which ZXg,..is
25 gelected from a single bond or lower alkylene, these
groups being optionally substituted with one or
several groups, identical or different, selected from
halogens, COORzi, ORzi,0r (CHi)oNR21R22 in which n is 0,
1 or 2 and Ry; and Ry are the same or different and
30 are selected from H or lower alkyl;
- Ry is selected from H, CN, OH, lower alkyl, O-lower
alkyl, aryl, heterocycle, SO;NH; or Xs-N-Rig in which X5 is a
19 i
single bond or lower alkylene and Rig and Rjs are the same or
35 different and are selected from H or lower alkyl;
- Rip is selected from hydrogen, lower alkyl, cyclopropyl
or heterocycle;
or a pharmaceutically acceptable derivative thereof,



the cyclic structure, such as nitrogen, oxygen, or sulfur, preferably from
l1to4 heteroatons identical or different, selected fromnitrogen, sulfur
and oxygey 7 Sui tabl e het erocycl es i ncl ude nDrphoI|n¥k¢”ﬂm9@h§glnyl
pyrrolldlnyl 0 pi peridinyl, pyrimdinyl, 2- and 3-furanyl,

3-thienyl, 2-pyridyl, 2- and 3-pyranyl, hydroxypyrldyl pyrazolyl,
isoxazolyl, tetrazole, i m dazol e, triazole and the Iike; - polycyclic
groups include at |east two cycles, identical or different, selected from
aryl, het ecoeytles, waihcyé.cbhatrkmbeutyclamykanyépgabmescénsﬂértoget her to
form sai d. - pol ro u a b en
3benzofurany% €§ey%5%11% %%a% Eﬁg %o%goﬁﬂg gf %8%8&?% ﬁyi lgU|nazoI|nyI

.i ndol yl bd@z@F&ﬂ@ﬂdmuxmkﬁl(&ﬁmthDhVthﬁthyk[1F$e#krtbuaﬂo$§Q¥c3fE1bwoups
i ncl ude 2.0 f d,30 above. Mre preferred polycyclic groups
i ncl ude 24?5?§ Cﬁ%&c |gqshggtltuents as defined above. WO 02/ 288-t7
-PCT/ EF®1/ ﬁriéo (4“l§if@)R¥IQ‘@h@W&[bszr§P§WY dmipe-dyched] thhnéhaapt-3 el kane or

di fferent rapd i g1 @ceaseackrom aryl, . heterocycle, cycloal kyl or
cycl oal kenyl ;" fused together to forn1said bicyclic groups; . 5 - halogen is
understood to refer to fluorine, chlorine, bromne or iodine; - |ower alkyl

i s under st ood mhenaanehhabnthesalkynatesltbeabven boapohadsandvingt ahas 1

to 6 carb tone, S r al kyl groups include nethyl, ethyl,
propyl, bg?ﬁﬁ' sopggﬁél Qge ggﬁutyl i sobutyl, n-butyl, pentyl hexyl

and the |ike. - aIkenyI i s understood to refer to a |inear or branched

unsat urated ca at S bl n
BB OREIAD SRR e BRLRL 0D SR

pref erably one or, tmo e bonds
to 6 carbde ARk %&%éme@tb@rfdyamoaqw%weaisg%naépét aédTréei«lérer to

a |linear grelbycyheddiyead Ura'i‘it%ﬁ.nﬁ@htéoﬂlw@e%hallﬁflﬁﬁlﬂﬁ'tbi'ynﬂlgéas@é
several triple bonds, rfﬁ)referably one ar two triple bond eferred 20

S kynyl 5. COMREY I ot AR AP 4P 1o DO ERUINE DACSERT plENBbOS5easr Bner
haloaikylamﬁengu&wéi@@ﬂsé@ r ehdoctima bmm%x@&ﬁ@ﬂesp@ﬁéréuéedlwehbeene or

several halaqsns RLeLhechl YRl Dl onlkul. 07 oups | Bakydenperha! aglky

gr oups such® odl k S un o rerer {o-sat uratéd
nDnocarbodWSﬁaﬁnueurW$@p¢axthﬁiuxSJO cavboipbe onsscperbeteed cybiroalry

groups co éﬁ%ﬂq}é)prg%*gﬁnﬁrf?{ﬁ?@ge CYebeReNt Vlasti , oheéghcggd

cycl ohepty 30 - cycl oal stood to refer to unsaturated
nonocar bo3AB AR ai AFHYREr on@%fit%leﬂﬁéar somdzoses. FREPR} r eyl SEPEENYI
groupsocortedjdrtlic@t. 2 doubl e bonds. Exanples of suitable cycloalkenyl -are

3-cycl ohexene, cygel oh Iene r the_like 35 -_carboxylic
bi oi sostere ha?ﬁﬁ1lQY%% ﬁﬁanFﬁ&aqﬁﬁnﬁ% BaBEAS% %?dPEFBPE&Egere
are tetrazdig &nmvencnmpbundsd i soxazol e, hydroxyt hi adi azol e, sul fonam de,

sulfonylcarbox J%H%i 'qu%ﬁ Iggﬁygyﬁgnéﬁg’usengoglggﬁpéund of
phosphi nat es, sﬁ‘fona es, acyl cyanam des
formula (I) for the preparation of a medicament for '.the
25 prevention or the treatment of disorders for which therapy by
a PDE7 inhibitor is relevant.

The invention also provides a method for the treatment
of a disorder for which therapy by a PDE7 inhibitor is
relevant, compriging administering to a mammal in need

30 thereof an effective amount of compound of formula (I).

' The invention also concerns a pharmaceutical composition
comprising a compound of formula (I) together with a
pharmaceutically acceptable carrier. |

The invention also relates to a pharmaceutical

35 composition for the treatment of a disorder for which therapy
by a PDE7 inhibitor is relevant, comprising a compound of
formula (I) together with a pharmaceutically acceptable
carrier.



PCT/ EPO1/ 11330 aryl sul fonam de, nercaptoazole, Preferred pharnmaceuti cal
conposition are those . 5 containing a conpound of forrmula (Z) in which R1,
R2, R3 ar\gg\/, Bkf7as defined above, with the proviso that \WegikpRli350 C (=0
-H, then éoes not represent (CHz) 3-C (=0 OCH2CH3 . The present
invention also relates to conpounds of fornmula so (z> R2 (z) R \ ~NY I
RLin which - Yis Oor S; - RLis: 15 C4-Co alkyl, zo alkenyl, CZ-do

al kynyl, cycl oal kyl, cycl oal kenyl, 20 heterocycle, aryI or a blcycllc
group; each opti onaIIy substi t ut ed with dne or several groups X1-R4,
identical or differ |quh|c . 42 - XL Lse  a single bond, | owver

al kyl ene, M@‘—@m ene or dival ent heterocycle,
-and, - R4 i s %Bel) HpreSend02, m&i(erhzaulcugen Promidesal oabkpirmateweical kyl ,

car boxyI| 5, 502R5, SORS,
SO3R5, SR §°m%%\ﬁ?>t3?% S igs %%T ?f”?%sg% @5 éu@ K =0) NR~Ra , C
-{ =S) NR-Ra, C( = I}%) NR~Ra , C ( =NCN) NR ~Ra. C ( N-SOzNH2) NR~Ra,
C {=NR~) NHRa, C C=NR-) C (=NRg) NHRa, C (=NRg) Ra, SO02NR~Ra or NR~Ra
in which 5 R~ andﬁ e the (Egrre or different and are sel ected from CH,

R5, R6, C (=0) NR5 (=0) SOzZRS, C (=NRg)NHRi o, C (=NRg) Rio, C
(=CH NOz) NRORI qT H2) NRORio. C (=N-CN) NRORi o or C (=S)NRsRi o: 10
- R2 is:lower 3kyl &-Ca o%al kenyl , C4-C o al kynyl, cycl oal kyl , 15

-
,_.

cycl oal kenyl , heter ocycl e, aRyl ; each optionally substituted with one
orseveral ~gr oupswhl chare the sane or different and which aresel ected
from 26 1)irH, whachoRli cRaci &SI oasdstlerare owsr e bhned | abpakogeith i the

COORS O%cclus ¥ RE che %Q@%ln'd@ ZecbeeaOhpbRELRi z orNRIIRi z in vuhich

Rlland R12 are t e sane or rent and are selected25 fromOH R5, R6, C
(=0 NR5R6, C (=0 R5,SQZRS, C {=S) NRORi o0, C (=CH NOz) NR9R|0C{N—C_:N)
NROR.0, C (=N SG2Nidre) tRIBWAng &nfl ThRghe N:Ra@oﬂﬁ@ fextlRg ) R10 i - R3is

Xz-R3 mhereln 30 . X2 js & Ség stooé”uk 'refer to an unsaturated
10 carbocycle, exclusively comprising carbon atoms in the cyclic
structure, the number of which is between 5 and 10, including
phenyl, naphthyl or tetrahydronaphthyl;
- heterocycle is understood to refer to a non-saturated
or saturated monocycle containing between 1 and 7 carbon
15 atoms in the cyclic structure and at least one heterocatom in
the cyclic structure, such as nitrogen, oxygen, or sulfur,
preferably from 1 to 4 heteroatoms, identical or different,
selected from nitrogen, sulfur and oxygen atoms. Suitable
heterocycles include morpholinyl, piperazinyl, pyrrolidiﬁ?l,
20 piperidinyl, pyrimidinyl, 2- and 3-furanyl, 2- and 3-thienyl,
2-pyridyl, 2- and 3-pyranyl, hydroxypyridyl, pyrazolyl,
isoxazolyl, tetrazole, imidazole, triazole and the like;
- polycyclic groups include at least two cycles,
identical or different, selected from aryl, heterocycle,
25 cycloalkyl, cycloalkenyl groups fused together to form said
polycyclic group such as 2- and 3-benzothienyl, 2- and 3-
benzofuranyl, 2-indolyl, 2-. and 3-quinolinyl, acridinyl,
quinazolinyl, indolyl benzol[l,3]dioxolyl and 9-thioxantanyl;
Preferred polycyclic groups include 2 or 3 cycles as defined
30 above.
More preferred polycyclic groups include 2 cycles (bicyclic
substituents) as defined above.



a group selected fromCl-C4 al kyl ene, Cz-C6 al kenyl ene, Cz-C6 al kynyl ene,
each optionally substituted with one or several groups which are the sane
or differ ,which are selected from 35 1) H Cl1-CG 3lckypor /364

cycl oal ky ary het erocycle, =0, CN, 2) ORS, =NR5 or, 3) NR13R14 in

whi ch R13 and Ri~ are the sanme or WO 02/288. 17 PCT/ EPO1/ 113310 different
and are selected fromR5, R6, C (=0 NR5RS, C (=0 R5. SO02Rs. C (=9

NRORl 0. C (=CH N02) NRORI 0. C (=NR9) NHRI® or C (=NR~) R o; 5 10 15 20 25

30 35 - R 3 is. .pinedord ky kou?)éC'f@Eé&enﬁb, ty | ¢ é’[@é@,r Oﬂﬂ‘ﬁk,@:, &Ffe dthe

pol ycyclic group; each 0 tlona I 3ubs i,tuted W|t e or ver al ups
X3-Rl~, i M8 caPTor Hiff %’H xFTS: Sggisﬁéll o, A \X/Cetr,
-gl ky: ente r@ce@%@di@)yleﬁcjaomﬁbl &Hﬂ<|yﬁyd:]3m1kay§d,oahfhﬁlednetogetyﬂl@ne,to

I val en t erocyc or i val ent pol ycyclic group, and, - Rl~is 1) H
=0, NO2, . o%%]d CX&IM aFSgen, cycl oal kyl, 2 ) COORS, C(:O))RS, C
(=S) RS5, 802R5 mgesoa% uxSRs:siﬁmd t8 ;:eszc:f)g) RRusRiBe , CARSriNRISR16.

C (=N-CN) 3336\31 02NH2 ) NRI5R16 r C ( =CH N2 ) NRI15R16 r
50215R16 r , C( =NR15 ) RL16 . ~-' :NRgn) NHR16 r C (
=NRg.) .R16 or -Nﬂ@% ahkm;hu &8 RySlenftaRrs &9 emep & oF e ﬂibﬂentlsand

are sel ectethd4,0m O rFndd arfd (e NERRE, to (G—Q)arB‘én %%%
NRORl 0. C ( CHN02) NRORl 0, C ( N-_ SO2NH2 ( =NRs)
NHRI O or O =NR¥§T RROKYY) 9%%?06&@2@%”‘%% %E}%%fna eBY i ﬁ"%ﬁ(&
sever ab orisfsrddyl, tert-butyl, isobutyl, n- butyl pentyl, hexyl and

the like.

- alkenyl is understood to refer to a linear or branched
unsaturated carbon atom chain, comprising one or several
double bonds, preferably one or two double bonds. Preferred

15 alkenyls comprise from 3 to 6 carbon atoms and one double
bonds.

- alkynyl is understood to refer to a linear or branched
unsaturated carbon atom chain, comprising one or several
triple bonds, preferably one or two triple bonds. Preferred

20 alkynyls comprise from 3 to 6 carbon atoms and one triple
bonds.

- lower haloalkyl are understood to refer to a lower
alkyl substituted with one or several halogens; Preferred
lower haloalkyl groups include perhaloalkyl groups such.as

25 CFs.

- c¢ycloalkyl is understood to refer to saturated
monocarbocyle containing from 3 to 10 carbon atoms; preferred
cycloalkyl groups comprise cyclopropyl,  cyclobutyl,
cyclopentyl, cyclohexyl and cycloheptyl.

30 - cycloalkenyl is understood to refer to unsaturated
monocarbocyle containing from 3 to 10 carbon atoms. Preferred
cyloalkenyl groups contain 1 or 2 double bonds. Examples of
suitable cycloalkenyl "are 3-cyclohexene, 3-cycloheptene or
the like. .

35 - carboxylic acid bioisostere has the classical meaning;
common carboxylic acid bioisostere are tetrazol, hydroxamic
acid, isoxazole, hydroxythiadiazole, sulfonamide,
sulfonylcarboxamide, phosphonates, phosphonamides,



wherein, R5, R6, RO and Rlo are as defined above, v,iith the proviso that |,
- when Rl is phenyl, it bears at |east one substituent other than H, - when
X2 is a %bﬂ%hﬁwﬁ?nd and both Rl and R 3 are phenyl, each ¢ithbedpdsR 3 bear
at | east one substituent other than H, WO 02/288.17 1z PCT/EPO1/ 11330 -

when X2 is a single bond and R 3 is phenyl, R 3 is not substituted by an

ester or a carboxylic acid in the ortho position, - the atomof R3 which is
| inked to the thiadiazole . 5 group is ackarbon atom with the exclusion of

the f0||0?h gp E?HBEBBdS1sulfonates acyl sulfonamlde, mercaptoazole,
1- Phenyl - 4= phenyl - 5-(5- tr|fluoronethyl 2H[1;2,4]triazol 3-ylimno)-4,5-d

i hydr o- [1aSYA]FNﬁ&GW&?§F 2-yl ] - met hanone,
.1-[ 4- Phenyl - 5- ( 5- trlfluoronethyl 2H[1,2,4]triazol-3 10

i mno)-4,5-d th| al - I 2-y. t ha
1 Phenyl) 1- (4- %ﬁ%ﬁ %é c?%%/ar’i cr‘?guzt %d?/h] a%%ﬁégtg’?ﬁh,a Ilagzaol gﬂg% met h
-anone,5 Cycbnlnaxylhnma( &Oﬂn]_c@und cifl cfrcmrpﬁ@nydm i 2418l G tR1 meMwI R35and
cycl opent 5 1 t n
2y(3 E blphe gﬁﬁaﬁgﬁéﬁ#h%SQYétoWQ?ﬂ g%%k%%%-QJ enyII%ut 2- ene-
1, 4- di onec(gopsnph@mn R2( dogsenpk- ﬁ@pﬁaﬁ@m:) i@ﬁp)[ar%(—@])pﬁﬁaféﬁaazm 2 20
ylldeneantno] but - 2- enedi oi ¢ acid di nethyl ester,

2-[5-(1- Phenyl - net hanoyl )-3-p-tolyl -3H-[1, 3 4]th|ad|azol %yllgegeanl o] but
-2- enedloﬂ@%mﬁ%?%ﬁ%%tH?Ve§§ﬂ€P §@, relateés to compound ormu

2-[ 3-{d- Chlror,0- phenyl ) - 5- (1- phenyl - met hanoyl ) - 3H 1, 3, 4] t hi adi azol - 2-yl i dene
am no] - but-2-enedioic acid 25 dinethyl ester. Preferred conpounds of
formula (1) are thoB2 in which RlL, R2, R3 and Y are as defined above, with
t he proviso that, ﬁhen R2 is a phenyl, unsubstituted or substituted which
~. to 3 30 cho or witli)a nethyl, then R3 does not represent

C(=0) phenyl O) hi enyl, phenyl or

CHz- (2, 3, 3RBTI yITtNcl opent - 1-enyl). Other preferred conpounds of fornula
(1) .are those in which 35 - RL is: C--C6 al kyl, cycloal kyl, .cycloal kenyl,
WO 02/ 28847 PCT/ EP01/R13311

in which
- Y is O or' S;
- R1 ig:
15 C4-C10 alkyl,
Cy-Cyo alkenyl,
Cy-Cip alkynyl,
cycloalkyl,
cycloalkenyl,
20 heterocycle,
aryl,
) or a bicyclic group;
each optionally substituted with one or several groups Xi-Ry,
identical or different, in which:
25 - X; is: .
| a single bond, lower alkylene, Cy-~C¢ alkenylene,
cycloalkylene, arylene or divalent -heterocycle,
and,
- Ry is: -
30 1) H, =0, NO;, CN, halogen, lower haloalkyl, lower
alkyl, carboxylic acid bioisostere,
2) COORs, C(=0)Rs, C(=S)Rs, SORs, SORs, SO3Rs, SRs,



het erocycle, ' aryl , or a bicyclic group; each optionally substituted with
one or several groups X1-R4, 5 identical or different, in which: - X1 is a

si ngl e bogd.p23sfdkval ent heterocycle or a | ower al kylene, agg/Epa1/ibsés
selected from 1) H =0 hal ogen, CN, |ower haloal kyl, preferably 10 ~ CF3,

| ower al kyl, carboxylic acid bioisostere, 2 ) COORS, SO2R5 , ORS, C ( =0
) R 3) C (=0 NR-Re, SOZNR~-RB or NR~Iﬁ8@ n which R~ and R8 are the sane or
different and are selected fromRS, R6 (=0) NRSR6, C (=0 RS, SOzR5, C
(=NR9) NHRIo. 15 C (aNR9) Ro or C (=5 NR9RIO Ocher preferred corrpounds of
formula (1) are those |n

is _|o r ef
conpounds of fornula (I) r@g{‘]ﬁb%% |ﬁ(\7&ﬁm?§ﬁ E(X%HEW%R%?% 8 |s a
SR'I ggl e btz)gd Cll CldfkalcmymHRB, CE(%—MNBYNREIEB orCCQN‘R)ﬁ)M{R@ynﬂ eﬂéba\ﬂ?fd, -
is: cycl oal kyl,, cyc enyl, . y
group; 30 each opti or"-r'a(l‘?\%@iﬁgéﬁitut(egﬁa\ﬁ% o%%ﬁ{% evera l%ou%‘s %E%
‘identiBal or differe®y, andwhRehare X8hes same ngble sbinkE axreritowandal Ryﬁene

and, R~ is 1) H = (s%%lggg\lsg%%\q{er ﬁal kyIR bggggl%gﬁslcy@p@ k!, 2)

COORS, C (=0) RS, C 03R5
NRISRis ~C (=S NR szs,c & ﬁN@)}N}F‘WSRl §<-NEGM/:28@7(-|S§TNQPMR 30 C (

=CH N02 ) NRL5R16 r $02! m% ;o 7 N1 ) iR aMIMRR, s r C (
=NR9 ) NHR16 , C ( NR9 ) RI6 or NRI5R16 in which R15 and R16 are the sane

or different and are selected fromOH R5, R6, C (=0 NRSR6, C (=0) RS, 5
S02R530C (=S)RANRE 0, C (=CH- N02) NRORI o, C (=N-CN) NRORI o r C (=NR9) NHRI O
or C (=NR9) RI r lx)&ﬁgyﬁrocycl e optionally substituted with one or several
groups RS. 10 y preferred conpounds of fornmula (1) are those in
which Rl is: . O@yemaﬂ&gﬁlnylpr ef erably cycl ohexane, cycl oal kenyl, aryl,
preferably phe%%'—clolilckryrﬁrlb,i cyclic group; :
cycloalkyl,
15 : cycloalkenyl,
heterocycle,
aryl;
each optionally substituted with one or several groups which
are the same or different and which are selected from:
20 1) H, carboxylic acid bioisostere, lowerxr
haloalkyl, halogen, g
2) COORs, ORs, SO2Rs,
3) 8O0sNR;1R12, C(=0)NRjjRi2 Or NR313R;z; in which Riz
and Rj; are the' game or different and are selected
25 from CH, Rsg, Rg, C (=0) NR5Rg, C(=0)Rs, SOzR5,
C(=S)NRoRjg, C(=CH-NO3)NRgR1g, C(=N-CN)NRgRio, C(=N-
SO2NH3) NRgR1p, C(=NRg)NHR1p Or C(=NRg)Rio;

- R3 is X3-R'z wherein:
30 - X» is a single bond or,
a group selected from Ci1-C4 alkylene, C3-Cq
alkenylene, C2-C¢ alkynylene, each optionally
"substituted with one or several groups which are
the same or different and which are selected from:
35 1) H, ©;-C3 alkyl, C3-Cys cycloalkyl, aryl,
heterocycle, =0, CN,
2) ORs, =NRj or,
3) NRy3Ry, in which Ry3 and Rjy are the same or



each optionally substituted with one or several groups X~-RQ identical or
different, in which: X1 is a single bond or a divalent heterocycle, and, 20
- R4 is from 1) H halogen, CF3, =0 2) COCRS, (=0)
NRSR6 . ;‘gbg@ﬁgﬁg%arti cularly preferred conpounds of for wﬂaiil‘:(?lay)g?'e t hose
in which R is CH3. Further particularly preferred conpounds of fornula (1)
are those 'in which R3is X2-R 3 wherein, 30 - X2 is a single bond, Cl1-C4
al kyl ene or C2-C6 al kenyl ene, and, - R 3“ s: cycloal kyl, aryl, preferably
phfﬂyl, 35 heterOCYCBfo@&eégp%%ucxggl%Fg@egaa Egé?fﬁp}l?@ﬁ!dBEG#NRQRGEUbEF
Wi one or several groups -Rl~, identical or differ i :

02/ 2887 PCT/EP01/113%H=99§3'is §Cakagl e Sgﬁﬁ)ﬁﬁﬁberm-,ggﬁgﬁ‘ﬁoggkﬁghﬂi ) H,
.CN, CF3 , hal ogen, N@Z=NR3)WHEQOM C SHERDR;00R5 , C( =0) RS, 53 ) C
(O NRISRis, SO2NR15Ris or NRISRis in which R-5 and R~s are the sane or
different and are selected fromOH, R5, Rs, C (=0 NR5Rs, C (=0) R5, SQZR5,
.C (=S)5NROR 0, C (=@M3NA3):NROR o, C (=NR9) NHRIo. C (=NR9) R o or C (=N-CN)
NRORl 0. 20 ~ 4%3}3%%&&&!“ e optionally substituted with one or several
groups R5. More“préeferred conpounds~of fornmula (1) are those in which - Rl
is: 15 C4-C6 aklgloeykesxilkyl, cycloal kenyl, heterocycle, aryl, 20 or a

bi cyclic groupgz,€4ch optionally substituted with one or several ~~ groups

X1-R4, identical ~of different, in which: - X1 is a single bond a dival ent
heterocycl e or NELEERE¥&Pkyl ene, and; 25 - R4 is selected from

~10 or a polycyclic group;
each optionally substituted with one or several groups X3-Riv,
identical or different, in which: |
- X3 is:

a single bond, lower alkylene, C3-Cs alkenylene,

15 Cy-C¢ alkynylene, cycloalkylene, arylene, divalent

heterocycle or a divalent polycyclic group, and,
- Ri7 is: |

1) H, =0, NO;, CN, lower haloalle, halogen,
cycloalkyl,

20 2) COORgz, C(=0)Rs, C(=S)Rs, SO2R;5, SORs5, SO3Rs5, SRs,
ORs, .
3) C(=0)NRisRis, C{=S)NRysRig, C(=N-CN)NRisR1, C(=N-
SO,NH,) NR1sR16, C (=CH-NO32) NR15R16, SO2NR15R16,
C(=NR3s) NHR16, C(=NRis)Rig, C(=NRy)NHR31s, C(=NRg)Rig

25 or NRisRi¢ in which R;s and R;¢ are the same oxr

different and are selected £from OH, Rz, Rs,
C(=0)NRgRg, C(=0)Rs, SORs, C(=S)NRgRio, C(=CH-

NO3) NRgR10, C (=N-CN)NRgR10, C (=N-SO;NH,) NRgR10,
C (=NRg)NHR;5 Oor C(=NRg)Ripg; .
30 4) heterocycle optionally substituted with one or

several groups Rs;

wherein, Rg, Rg, Rg and Ry are as defined above,

with the proviso that,

- when R1 is phenyl, it bears at least one substituent

35 other than H,

- when X; is a single bond and both R1 and R's are
phenyl, each of R1 and R'3 bear at least one substituent
other than H,



2) H, =0 halogen, CN, |lower haloal kyl, preferably CF3, Iovver al kyl ,
carboxylic acid bioisostere, 2 ) COORS, SOZRS , OR5 , =0) R5 3 ) C

(=0 NR R7R8 Or NR-Re in which R- and, Rg 30 are tP ERITR1396
dlfferen&angggdrye selected fromR5, Rs. C ( 0) NR5Rs, C (= %% 02R5, C

(=NR9) NHRi o, C (=NR9) Rlo or C (=S) NRORi o, R is |over aIkyI,and 35 R3
Is X2-R~3 wherein, - X2 is a single bonﬁi d -4 al kyl ene, C2-C6 al kenyl ene
or Cz-Cs al kynyl ene and, WO 02/ 28847 ?61’/ EP01/11330 - R 3 is:

cycloal kyl., cycl gabkenyl asa'éylsanélgeb%hgc)éﬁhei{'Qr i3 PALYGYG! RvC 9EOHBE each
optionally substituted ™ wth one or several groups X3-Rl~, i deniical or
di f f er ent SUBStKLERS -PX33Ps eF G gPE BorftR15OH aFkY| die,t dOr éo

R~ is 1) pdsitQorO 2 CN, | ower hal oal kyl, hal ogen, cycl oaI kyl, 2

C(=0) R5, C (=S 02R5 OR 3RS C
NRISRIS rC (28) WRESATEM 2 (ER Ry RRISE ﬁ%ﬁm f%ﬁf%&%@%

» SO2NR15 R1 group (1s:|‘dR1;&r)bdﬂ—|laltSnr, ~( =NR15 ) R16 r =NR9 ) NHRI s r
=NR9 R1 5 di ff t d
aro sel cotint o G e s Ot '@?1 of SRiienacto *ﬂ%iu‘?e%gez?so'mser%”( -5)
NRORI 0, CY-Rbenyd21 NroRhenyd -6= awyrlﬂﬂzgRr@mechy NREY [NHR ] BF 1z glARs)

R 0. 4) helenaemels) ot -‘Hl%z'd‘:fost{lishl hqltﬁ@amalzo@ng 91L5ﬁé€h§ﬁoﬂéoup3 RS.
25 O her m)re preferre corrpouri ose_in which, Rl is:

cycl oal kylL- ldr-d&hemabi P chAcitaHe %60“@§ng:?%&}|’2 égtﬁi‘ﬁ?o pfeferably

phenyi o oryla'.nbiir@c—m ,& -FioRireedah 39pt khnabliyzeUbst i1 Ut edt Wibphene oyl -

sever al gro%&%né%'34 I dentical or different, in which:
1-Phenyl-1-(4-phenyl-5-p-tolylimino-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -methanone, _
Cyclohexyl-[3-(2,4,6-trichloro-phenyl) -5-(2,3,3-trimethyl-

15 cyclopent-l-enylmethyl)-3H-[1,3,4]thiadiazol-2-ylidene] -
amine,
2-(3,5-Diphenyl-3H-[1,3,4]thiadiazol-2~-ylideneamino) -1, 4-
diphenyl-but-2-ene-1,4-dione,
2-[3-Phenyl-5- (1-phenyl-methanoyl) -3H-[1,3,4]thiadiazocl-2-

20 vylideneamino] -but-2-enedioic acid dimethyl ester,
2-[5- (1-Phenyl-methanoyl) -3~-p-tolyl-3H-[1,3,4]thiadiazol-2-
ylideneamino] -but-2-enedioic acid dimethyl ester, and,
2-[3-(4-Chloro-phenyl) -5- (1-phenyl -methanoyl) -3H-
{1,3,4]lthiadiazol-2-yvlideneamino] -but-2-enedioic acid

25 dimethyl ester.

Preferred compounds of formula (I) are those in which R1, R2,
R3 and Y are as defined above, with the proviso that, when R2
is a phenyl, unsubstituted or substituted whith 1 to 3

30 chorine or with a methyl, then R3 does not represent C(=0)-
phenyl, C(=0) ~thienyl, phenyl or CHz-(2,3,3-trimethyl-
cyclopent-1l-enyl).

Other preferred compounds of formula (I) are those in which
35 - R1 is:
' Cs-Cs alkyl,
cycloalkyl,
cycloalkenyl,



X1 is a single bond or a divalent heterocycle, 3 5 and, - R4 is selected

from 1) H, hal ogen, CF3, =0, 2 ) COORS, ORS, WO 02/288-47 3 ) C (=0
NRsRs, gs and, PCT/EP111 /113311 5 R3 is Xz-R 3 V\/@.@rrggm]/”33,}(z is a
singl e bon C4 al kyI ene or C2-Cs al kenylene, and, - R 3 1s: cycloal kyl,

10 aryl, preferably phenyl heterocycle, or a polycycllc group; each

opt i onal |y substituted with one or sevej groups X3-Rl~, identical or
different, in which: 15 - - X3 is a sing bond or -CHzZ-, and, Rl~ is 1) H,
CN, CF3, hal oggeieMoEy21e,COORS , SZRS, ORS , C( =0) Rs 3 ) C (=0)

NR sRl's, 50215R16 10r WsR's in which R's 20 and R's are the same or
different and &&l¢el ected from OH, R5, Rs, C (=0)NRSRs, C (=0 Rs, SO2Rs,
.C( =S ) NROR or. aCbxicy@lﬂ:la.kst@r)a1.1§siR9R~ o, C( NR9 ) NHR o C ( NR9) RI o or

C (=N-CN) N R o, er y b
sever al gr 0 %tlc%&agg'ry Clyescﬂpl‘rete err %@Cﬂon%%% ngs g?%épo'?ﬁ% are’t hose
i n whi Bh, Margigal3emRiiiffenspd], odlnkyhicpref erably cycl ohexane,

cycl oal kenyl aryl_, P efigrably; r@f@yﬂ) Qr a RiGvaldrG G OMUPr 1]’ACK,
optionally substl t ut e%l ngt onle or sec\)/rér al gr (%ups Xl - R4, |doec:5t§? cal ora

different, in which: lowerﬁlkglgng,n@m@ bond or a dival ent heterocycl e,
and, - Ry is selected from:

1) H, =0, halogen, CN, lower haloalkyl, preferably
10 ' CFs;, lower alkyl, carboxylic acid bioisostere,

2) COORs, SO3Rs, ORg, C(=0)Rs

3) C(=O)NRsRg, SO;NR;Rg or NRsRg in which R; and Rg

are the same or different and are selected from

Rs, Rg¢, C(=O)NRgRg¢, C(=O)Rs, SOzRs, C(=NRg)NHR;g,
15 C(=NRg)R10 or C(=S)NRgRip.

Other preferred compounds of formula (I) are those in which
R2 is lower alkyl.

20 Further preferred compounds of formula (I) are those in
which R3 is X;-R's wherein, »
- X 1is a single Dbond, Ci1-C; alkylene, C2-Cg
alkenylene or C3-C¢ alkynylene and,
- R'3 is:
25 cycloalkyl,
cycloalkenyl,
aryl,
heterocycle,
or a polycyclic group;
30 each optionally substituted with one or several groups X;-Ri7,
identical or different, in which:
- X3 is a single bond or 1ower alkylene, and,

- Ri7 is:
1) H, =0, NO,, CN, lower haloalkyl, halogen,
35 cycloalkyl,
2) COQORs, C(=0)Rs, C(=8)R;5, SOsRs, SORs, S03Rz, SRg,
ORs,

3) C(=0)NRi5R16, C (=S)NRjsR16, C (=N-CN)NR15R;16,



WO 112/2887 - R4 is selected from 1) H, halogen, CF3, =0, 2 ) COORS , OR5
, 3) C( =0) NRBSR6 , 510 15 20 25 R2 is CH3, and, PCT/EPO1 /11330 R3 is

X2-R 3 Whgb%&ﬂmu7 X2 is a single bond, C-C4 aIkerne or Ge ﬁ@uﬁhhgﬁylene,
and, - R37i5s:

cycl oal kyl, aryl, preferably phenyl heterocycle, or a
pol ycyclic group; each optlonally substituted wth one or several groups
X3-Rl~, identical or different, in which: X3 is a single bond or CH2-
and, - R~ is 1) H CN, CF3, hal ogen, N &y-2 ) COORS , SO02R5 , ORS5 =0

) R5 3 ) C (=0) NR15§1(6 gs%Nﬁh?gé@?of NngB%@RIS@ \6N'hl ch RéQNRS%G) ?re t he

sanme or different an sefec rom OH, C (=0
R5, SOZRS, C ( =S ) KrteRRes)R16:( GCABRMONHRIARIA (FNRs R{s —NR9 mﬁm oill C

-(=NR9) Rio or C (=N i) NRIR tandl)rRebeeoeye! 8anBt b9néhffe§éﬁ§tahat§QeWIth
one or several groups R5. 3

speci ficall r oy f_ conpoun
formula (1) which hassel}@é’ﬁefiol\/%aof“o B obeartyRIGCulg EIE]%Réstng:r OS%ése in
-whi ch,5R1l is: cycl ohg@oarg, @&@hmmloprca UHeNOJ i NRBA QU PC (et DRIFA[A! | Y

substltuted wi th one or _se ro identical or different, in
which: WD 02/ 2887 CU=NEs YRR, TP R,

4) heterocycle optionally substituted with one or
geveral groups Rs.

10 Particularly preferred compounds of formula (I) are those in
which Rl is:
cycloalkyl, preferably cyclohexane,
cycloalkenyl,
aryl, preferably phenyl,
15 or a bicyclic group;
each optionally substituted with one or several groups Xi-Rs,
identical or different, in which:
- X1 is a single bond or a divalent heterocycle,
and,
20 - Ry is selected from:
1) H, halogen, CFi3, =0,
2) COORs, ORs,
3) C(=0)NRsRg.

25 Other particularly preferred compounds of formula (I) are
those in which R2 is CHj;.

Further particularly preferred compounds of formula (I) are
those in which R3 is X;-R'; wherein,

30 - X, is a single Dbond, C;-C: alkylene or C3-Cg
alkenylene, and,
- R'3 is:
cycloalkyl,
aryl, preferably phenyl,
35 heterocycle,

or a polycyclic group;
each optionally substituted with one or several groups X3-Ri7,
identical or different, in which:



PCT/ EPO1 /11330 X1 is a single bond or a divalent heterocycle, and, - R4 is
selected from 1) H, halogen, CF3, 52 ) COOH OH 3) C(=0)NR~-RB in which
R~ and ¢ same or different and are sel ected frompdrapelpia8s al kyl,
R s 2356,"9%%? 10 R3 is X2-R 3 wherein - Xz is a singls hoad o8 o

al kyl ene or C2-C6 al kenylene, and, - R 3 is: 15 phenyl heterocycle, or a
pol ycyclic group; each optionally substituted with one or several groups
X3-Rl~, identical or different, in which20 - X3 is a single bond, and, -
R~is : _ 1) CN, _ a B3 : kgxy cal oggg, 2 ) COORS , SOzRS , 3
) C (=0 NR15R16 ~Og&g§s% S nﬁei\lgbsr% sin which™:,'g.15 25 and R16 are
the sane or differenRimaid@:are selected fromOH, C (=0 R5, C (=O NRsR6, R5
.or R6, 4) heterocycl gq)opti efgl log,Suhstibsabhedywy th one or several groups RS.
30 Most preferred conmpounds of fornula Ié ar$ those in which Yis S
Preferably, in each & (&RaboF82Rkef iORsri 5A=BIRR1: - R5 is selected from"
.35 - Hs or, - lower alkyt (=OMRQRe,) ySOstmLRI 4t ed WRBRLH, ipr aheeablry s CH3.
- R is selected fro@ﬁuiY%kogégSQﬁe ga%g or different and are selected

from CH, Rs, Rg, C(=0) NRsRg, C(=O>R5, SOsRs,

C(=S)NRgR1g, C (=CH-NO2)NRgR1g, C(=NRg)NHR;q,
C(=NR9)R.10 or C(=N-CN)NR9R10,
10 ' 4) heterocycle optionally substituted with one or

several groups Rs.

More preferred compounds of formula (I) are those in which
- Rl is:
15 C4-Cs alkyl
cycloalkyl,
cycloalkenyl,
heterocycle,
aryl,
20 or a bicyclic group;
each optiocnally substituted with one or several: groups Xi-Rs,
identical ‘or different,in which:
- X; is a single bond a divalent heterocycle or a
lower alkylene, and,
25 - R4 is selected from:
1) H, =0, halogen, CN, lower haloalkyl, preferably
CF3, lower alkyl, carboxylic acid bioisostere,
2) COORs, SOzR5, ORz, C(=O)Rs
3) C(=0)NR;Rg, SOs:NR7Rg or NRsRg in which R; and Rg
30 are the same or different and are selected from
Rs, Rg, C(=O)NRsRg, C(=O)Rs, SO2Rs, C(=NRg)NHRjo,
C(=NRg)Rio Or C(=8)NRgRio,

R2 is lower alkyl, and,
35 '
R3 is X5-R'; wherein, .
- X2 is a single bond, Ci1-Cs alkylene, Ca-Cg
alkenylene or C2-C¢ alkynylene and,



- H or, - lower alkyl, preferably CH3. - RO and R o are selected from- H,

or, - lower alkyl, preferably CH3. PCT/EP01/11330 Preferably, in each of
t he abOVewgﬁ‘)fz)zEHﬁ' on of R2: - R5 and R6 are sel ected fromperifpoPhizz over
al kyl, preferably CH3. - RO and Rlo are selected from - H, or, - |ower

al kyl, preferably CH3. 15 Preferred conpounds are: 11

3-[5- (4 Chl or o- phenyl) - 3-met hyl - 3H 1, 3, #}4 hi adi azol - 2-yl i deneani no] - benzoi c
acid T1.1 (1R*,

2R*) - 2-[ 5- (4- Chl or.o-gpheny.) - 3-met hyl - 3H[ 1, 3, 4] t hi adi azol - 2-yl i deneami no] cyc
| ohexanecar boxy!l Fg id_11.2

(S)-2-[5-(4- Chl%h o&ﬁrgﬁ( I) 3-nethyl -3H 1, 3, 4] t hi adi azol 2 yl i deneam no] - 2-p
-henyl - et hanol  Ickcl cd1kenld- (4- Chl or o- phenyl) - 3- et hyl -

[ 1, 3, 4] t hi adi azol 2-yl i deneam no] - phenyl }-ethanol 119

~1-[5-(4-Chlor ré’rjr ényl ) -3-nethyl -3H 1, 3, 4] t hi adi azol - 2-yl i deneam no] - cycl op
-ent yl ~fet hanol He]:erb@:y@le[, (4-Chl oro- phenyl ) -3-nethyl-3H [1,3,4]

t hi adi azol 2-yl | r&e c%.%l necar boxylic acid 2.1
5-[5-(4- Chloropen met hy [ 13 t hi adi azol 2- ylldeneamn())g -fluoro
-benzoi c ®@aeh zmt:zormll[xs-sqhst@ﬂ pﬁé"]ﬁ"yc}"le- SrmeeNPradHgPRPs3 X a7,

t hi adi azol 234 ¢ dee iy NBlFfarerft t rHid lwigrcgr:.benzoic acid I3 [5-

(4- Chl oro- phenyl) -3 nmet hyl - 3 t hi_ adi azol | i dene ropyl - am ne
13 . 1(S) -2- [5- (¥$30HF o?osb%%#ﬁll?m‘lé f@ﬁ 1%q}'1ene, dnd

[ 1, 3, 4t hi adi azol .2 Rh4 demeam no] - but an- 1- of WO 02/ 288-47 PCT/ EPO01/ 113310

2-'13.3 [5-(4- Chl h - SH( 1 hiyag

2.yl i den[e] E:ycl obut yi Dani ,meyg% [Chl%r"gé%hlendj[c?az]gl%e’th}}alﬁgen’
[

[

i

1, 3, 4]t hi adi azol - 2- Wyczﬂeméldtyln,o] azepan 2-one 13.7
5-(4- Chl-ior o- phenyl) 2"‘,) %éﬁ’sl, ?d'{'JO])R?-,, 4]:t(t;i5§1gi5 ’azgéz?Ele‘ is‘@ﬁﬂ-‘?] S@Xﬁ_l, ,o%qgstlyl -am
e . ORSI .
15 3) C (=0) NRi5R3s, C(=S)NR15R16, C (=N-CN) NR1sR16,
C (=CH-NOz) NR15R16, SOzNR15R16, C(=NRy5)NHR;¢,

C(=NRis)Ris, C(=NRg)NHR;s, C(=NRg)R1s or NRjsRi¢ in
which R;s and R;s are the same or different and are
selected from OH, Rs, Rg, C(=O)NRsRg, C(=O)Rs,
20 SOsR5, C(=S)NRgRig, C (=CH-NO3) NRgR1g, C (=N-CN)NRgR1g,
C(=NRg)NHR;o or C(=NRg)Rio, B
4) heterocycle optionally substitutéd with one or
several groups Rs. '
25 Other more preferred compounds of formula (I) are those in
which,
Rl is:
cycloalkyl, preferably cyclohexane,
cycloalkenyl,
30 aryl, preferably phenyl,
or a bicyclic group;
each optionally substituted with one or geveral groups Xi-Ra,
identical or different, in which:
- X; is a single bond or a divalent heterocycle,
35 and,
- Ry is selected from:
1) H, halogen, CF3, =0,
2) COORg, ORs,



3.8

[ 5- (4- Chl oro-phenyl )-3-nethyl -3H[1, 3, 4]t hi adi azol 2-yl i dene] - cycl ohept yl -
ine 13 . -2- [5- (4-Chloro-phenyl) -3-nethyl-3H
[1,3,4]thig§|a§3ﬁ-2-ylideneanino]-3-nethy|-butan-1o| |3.1{CTmm0”“3m'

2-[5- (4-Chl oro-phenyl ) -3-nethyl -3H 1, 3, 4] t hi adi azol - 2-yl i deneam no] - 2- net hy
| - propan-1ol 13.13 \

tert-Butyl-[5-(4-chloro-phenyl)- 3- nethyl_%kﬂl 3, 4]t hi adi azol - 2-yl i dene] -am
ne 13.14 [5-(4- ChlorgjphqnmthgRgethyl 3H[1, 3, 4] thi adi azol
2-ylidene]-isopropyl-am ne T3.

-[5-(4- Chl oro- phenyl) - 3- nethyl 3H[1,3,4]th|ad|azol 2-yl i deneam no] - benzoi c

cid 13.182 is CH;, and,

5- (4-Chl or o- phenyl )-3-nethyl -3H-[ 1, 3, 4] t hi adi azol 2-yl i dene] - (1 et hyl - pr opy
)-am ne |13.17 4-[5-(4-Chl oro-phenyl)-3-nethyl -3H

1, 3, 44 t hrRadiiaz &~ R- y| wideneami no] - phenol 1|3.18

N-[ 5- (4- Chl or o- phenyl ) - 3 ,methy 3 hi agh I- idgnelscyd ohexane-
11 5_di ani ne 13.19 )Q %S %. El%gh.é bﬂ'lh % a2l']éﬂ}l ]OIC (82 I&s

[ 5- (4- Chl or o- phenyl)a¥k¢mwl®neéﬁﬁqq43,4]thladlazol2-y|idene] -
(4-fluoro-phenyl) _- anknggl.3. 20

N-[ 5- (4- Chl or o- henyl 3 nethyl 3H 1, 3, 4] t hi adi azol - 2-yl i dene] - cycl ohexane-
1, 4- di anmi ne I3c §5lpakkylpsy) -2 [ 5- (4- Chl or o- phenyl ) - 3- net hyl - 3H

[1,3,4dthi adi azael1?- pkeﬁeﬁahnynpheﬁyblohexanol | 3. 26

[5-(4-Chloro-p |)-3-nethyl-3H[1, 3,4]thi adi azol 2-ylidene]-(4-trifluoronme
t hyl - phenyl) - aﬁlgérﬁﬁycgg’
3-[ 5- (4- Met hanesukf poylephéngl ¥x8upet hyl - 3H 1, 3, 4] t hi adi azol - 2-yl i deneam no
] - benzoi ¢ G RERY bhe 3MELONL s 3

[1,3, 4] thi g’lgﬁgzolﬁ%lfnéﬁllgzﬁé‘g’%t?? %p henol ﬁvoroz%zssi;%c(’r‘f%mﬁ Ti3510 22
| 6 identical or different, in which:

5-[5-{4- Chl or o- phenykg -5 netdig1@bondl ZHIt hicagi azghd2- yl i deneam no] - 2- hydro
Xy-benzoic acid |6. (1 Aza-bicyclo [2 .2 .2] oct-3-yl) - [5-

(4-chl oro- phenyl ) =3- %lﬁﬂ 3H[1,3, 4]th|ad|azol 2-ylidene]-amne 16.3

2- [ 5- (4- Chl or o- phenyl1))- 3, menhylcF3H hdl3gdhi hWegi azol - 2-yl i deneam no] - phenoh
16.5

(R)-2-[5-(4-Cnhloro- p@gnﬁ%ORé SPF\%EI 195[51 g 4? Rt adi azol - 2-yl i deneam no] - but
an-1-of 16.7 ~ [5- (4303hl©(=69)(1ﬁé1m}1hé 3saeiifnsRi8HoE 1 NR14R16hi Tinli whdlch- )ﬂusdene]
- (3 uor o- phenyl) - d ff t d 1

(3- Ch%%ro phenyl ) - [ 5- gﬁforo p gﬁy ame Or v e ? 3a2 tﬁrgdfgzgf 2- yI|de
ne] - anine 16.9 {3-[5-fpmchIHo- pRenyl Rea- nﬁt(ﬁé C{=OJRs, SO2Rs,

[1, 3, 4] t hi adi azol - 2- yj&d@ Rl o] - pheoyLeacn©5Quqﬁhg | 6. 11C(—NR9)NHR10,

3-

[ 5- (4- Chl or o- pheny -3
[ 1, 3, 4] t hi adi azol - 3@%@5 b%%ﬁ%éﬁiaﬁﬁﬁw 'Hicyclo [2 .2 .1] kept-2-yl-
[5- (4- chloro phenyIMJ amméqdeﬁh}qJgptz@maﬁkxhsubﬁtibqﬂadkwmqhannﬁeor8

(1R, -2- -
-3-ne%§ -3H 1, 3, 4]th|g%%azoﬁ&gﬁg%'ééneanlno] cyclohexanol 18.1

5- (5- Cyclohexyl 3-nmethyl -3H[ 1, 3, 4] t hi adi azbl -

ylldeneamdgﬁeg ﬂ@i@oﬁieEQ§Eghlé% ounds of formula (I) axe those in
3-(5- CyCIonxyl yl-3H1[1,3 t hi adi azol - 2yl i deneam no) - benzoi ¢ acid

18.3
3-[5-(4- Cd ax®-phenyl ) - 3- met hyl - 3H[ 1, 3, 4] t hi adi azol - 2-yl i deneami no] - 4- hydr o

Xy-beggoi g acl g,

cycloalkyl, preferably cyclohexane,
cycloalkenyl,
aryl, preferably phenyl,
or a bicyclic group;

35 each optionally substituted with one or several groups Xi-Re,

identical or different, in which:
- X; is a egingle bond or a divalent heterocycle,

and,



8.4

(5-Cycl ohexyl -3-nethyl -3H[ 1, 3, 4] t hi adi azol - 2yl i dene) - ( 3- met hanesul f onyl - ph
enyl ) - amg obBsy1 R, 2R*) - 2-[5- (4- Met hanesul f onyl - phenyl ) p@1/i@biiviss0

3H[ 1, 3, 4] thiadi azol - 2-yl i deneam no] - cycl ohexanoT | 10

Cycl ohexyl - [ 5- (2, 4-di chl or o- phenyl ) - 3-nmet hyl - 3H[ 1, 3, 4] t hi adi azol - 2-yl i dene]
-amne 110.1 |

[ 5- (2- Chl or o- phenyl ) - 3- et hyl - 3H—[1 3, 4]ghiadiazol2-y|idene]-cyc|ohexy|-am
ne WD (i2/2887 PC‘I}QEP 1 3343 b

Cycl ohexyl - [ 3- nethyl gﬁ tr|fluoronethyl phenyl)3k#[1,3,4]thiadiazol-2-y|i
dene] - ami ne 112 halogen, CF3, =0,

.Cyclohexyl-(s-nethylg5 Roordi, neRs yl - 3H[ 1, 3, 4] t hi adi azol -2-yl i dene) - am ne
13 [ 5- (3-Chl oro-phenyl), -3- hyl -3H [1, 3, 4] thiadiazol
2-y|idene]-cyclohexys)aﬁ%ﬁﬁgpggks'

-4- (5- Cgcl ohexyl i m no-4-net hyl -4, 5-di hydro[ 1, 3, 4] t hi adi azol - 2-yl )-benzonitri
le 115

oycl ohexy ™ 3% 5zt A3fesul f onyl - phenyl ) - 3- met hyl 3H-[ 1, 3, 4] t hi adi azol - 2-yl i
dene] - anlne I15 1 [3-(5-Cycl ohexylim no-4-nethyl-4,5- d|hydro

[1, 3, 4] thig §1 '%h@?@ﬁ |]-dinethyl-amne [15.2
Cyclohexyl ? oxy- 4 n%tro phenyl)-3-nmet hyl 3111, 3, 4] t hi adi azol - 2-yl
dene] - anine T16 - X2 is a single bond, Ci1-C; alkylene or C3-Cs

2, 4- Dpghl or o- 5- ('5- cy&in@gyyéhg1n@n& met hyl - 4, 5di hydro-[ 1, 3, 4] t hi adi azol - 2-y
I) benzenesul f onam de Il

Cycl ohexy7. - ( 3- neth?I-SJFhlophen 3-yl-3H 1, 3, 4] t hi adi azol - 2-yl i dene) - am ne
. 117.1 Cycl ohexglloh3k§3,5- di chl or o- phenyl ) - 3- net hyl - 3H

[1, 3, 4] thiadiazol n

Cycl ohexyl - [ 5- 65 &fh§Fe§er%¥%§nb§§?kyrazol 3-yl)-3nethyl -3H[1, 3, 4] thi adi az
ol - 2-yl i dene] - ArtrEcLyle,

[5-(3 | oro-2 i hggyﬁlgge AR 3 met hyl =3H 1, 3, 4] t hi adi azol - 2-yl i dene] -

cyclo%gﬂyl anlﬁg glgg e%y -|soxazol 5-yl - 3- net hyl - 3H

[1,3, 4]t h|%?fﬂ1’h£ﬂt12¥5ﬂ31 e ed1 yisth one or” several Jroups X3-Ri7,

CyclohexylIdéﬁﬂﬂaanykn51iﬁfﬂaﬁéﬂﬁ nqzrymuhhjophen 2yl )-3H[ 1, 3, 4] t hi adi azol -
-yl idene] -am ne 118.

5- (5- Cyclohexyllnlno§& TRt AyPLnokRi SR a5, FHr v nPBEr azol - 2-yI ) - 2- met hoxy- b

enzenel, 3-diol; coenprRupdisd th trlfluoro nmet hanesul fonic acid 118. 4

5- (5- eIohexyIinino t hi adi azol - 2-yl ) - 2, 3-di net ho
xy- phé&nol ; conpound mntﬁﬁtgﬁhluo ?égneéﬁyé nic acid 118.5

[ 5- (4- Chl or o- phenyl ) -23- RAIR4,- §|Qa3_ﬂ., PRt 1§ (&) Rzol 2-yl i dene] - cycl ohexyl ani
1 10 (121288 11 PG ERQLOIAIRG KM sRae or MRigRye dn which

2- Chl or 0- 4- (5-cycl ohexyl I m no- ~- rof1 hi adi a o

y
- met hoxy- phenol ; conmfBtthdRagi taPFeltilel Bpmef Pﬁord& eé‘&pf G S&c f9
2- Chl or o- 5- ( 5- cyclohaxyhnnlog 4- met hyRg 4, 5¢cdi=bYSReRJ, 3, @Iéb)mglazsmﬁ% yl)-b

enzenesul fonam de |19 or o- 5- (5 no- 4- met.hy

di hydPS[ 1. 3. 4] thi adi a%éTsz’é@ BLON, N- di St ﬁ%ben’z%i‘l'r#e"srﬂ}f)fona GRSy RiRao,
C(—N'Rg)Rlo or C{(=N-CN)NRgRio,
4) heterocycle optionally substituted with one or

1)-6

several groups Rs.

30 More specifically, a group of compounds of formula (I) which
has been found to be of particular interest are those in
which, )

Rl is:
cyclohexane,
35 phenyl
or a bicyclic group;
each optionally substituted with one or several groups Xi-Ra,
identical or different, in which: '



1 19. 2 {5-[4-Chl oro-3-(4-nethyl -pi perazi ne-1-sul fonyl)

phenyl]-3-nethyl -3H[1, 3, 4]t hi adi azol - 2-yl i dene~cycl ohexyl -am ne 119. 3

2- Chl or 0-84 57 | ohexyl'i m no-4-nethyl -4, 5-di hydro[ 1, 3, 4] tbeiradhpglks 2-Y! ) - N
“pyri di n-‘gf’)(??’rzrg’%iﬁw benzenesul f onani de T19. 4

2- Chl or 0- 5- (5-cycl ohexyl i m no- 4- net hyl - 4, 5-di hydro[ 1, 3, 4] t hi adi azol -2-yl)-N
-(2-norpholin-4-yl-ethyl)benzenesul fonagpge 119.5

2- Chl or o- 5- ( 5- cycl ohexyl i m no-4- et hyl - 4, 5-di hydro[ 1, 3, 4] t hi adi azol - 2-yl')-N
-ethyl -benzenesul fongm dg 1d19.8ngle bond or a divalent heterocycle,

2- Chl or 0- 5- (5- cycl ohexyl 1 m no- 4- met hyl - 4, 5-di hydro

[1, 3, 4]t hi adi azol - 2-§1%+ N- et hyl - N- ( 2- nor phol i n- 4-yl et hyl ) - benzenesul f onami d
e ICP11I97 ( ; -hR4 is selected from: di hydr of | i ad I N
2- or o- 5- (5-cycl ohexylj m, nqg- 4- net -4, 5-di hydro[ 1, 3, 4] t hi adi azol -2-yl)-N
-i sopropyl - N- ( 2- mor pﬁél H, Io-ggtljhyl%géj-:*benzenesul f onami de 119. 8

.2- Chl o5 0- 5- ( 5- cycl ohejyldodim o0, net hyl - 4, 5-di hydro[ 1, 3, 4]

t hi adi azol -2-yl) -Nethyl ;D -~ .
(2- met hoxyet hoxy) - et %}I ]é-%‘el\é??zﬁelgn@éul‘f“on%rr%%he. R7,3°g Re are the same or

C- Chl or o- (cycl ohexy! idiiffenesth@nd axedisgy¢c6pd, 8ramt Hi adi agwer2aykylN- (di me
t hyl am no- hydr oxypropyl ) - N-et hyl - benzenesul f onanm de 119. 10

2- Chl or o- 5- (5-cycl ohexyl i m no- 4- et hyl - 4, 5-di hydro

[ 1, 3, 4] t hiBddi 62 FtHx- P N (2, 3- di hydr oxy- propyl ) - Net hyl - benzenesul f onani de
119. 110 '

2- Chl or o- 5:( 5- cygl ahexyl i m no-4- et hyl - 4, 5-di hydro[ 1, 3, 4] t hi adi azol -2-yl)-N
- et hyl I\l-e(zhza(h’ﬁjr}g%(% Sp%‘FEIeilHi’n- 1-yl - propyl ) - benzenesul f onani de WO .
02/ 288-47 PCT/ EPOY/ X330 s2~4d 1®ikyle bond, Ci-C4 alkylene or Cy-Cg

2- Chl or 0- 5- (cycl ohexyk i n.po-net hyl 34, 5-di hydro
[ 1, 3, 4] t hi adi azol - 2- é#‘#%??qgi’ e%{hgf am no- et hyl ) - Net hyl - benzenesul f onani de
119. 14 - R'3 is: - ~
2- Chl 9g0- 5- (5- exyl i m no-4-net hyl -4, 5-di hydro[ 1, 3, 4] t hi adi azol -2-yl)-N
- (2-di net hyl am_no- propyl.) - Net hyl - benzenesul f onam de | 20
[ 5- (4- Chl or o- ph&RALPSYCdfel ohexyl i i no[ 1, 3, 4] t hi adi azol -3-yl]-acetic acid
met hyl ester |2k 3 21 hexXgirioipo- 4- met hyl - 4, 5-di hydro
[1, 3, 4] thi adi.azol -.2-yl.).- benzoi. ¢ .aci d e E%I ester 121.1 _
LT (5 ol RS T A e e o e JEESY Bn6° B RPLAFAYoPTouDP) Xidhizsi o
aci d | 21. 2i@erfthidyic |axhedif fiemends- 4 -imetdinilch4, 5- di hydro
[ 1, 3, 4kt hi adi azol - 2-y| ) - benzani I '
3- (5- bcl ohexyl i mi no¥ﬂ-lrr€t y%éj% dél %ylé;'r &M% -3, 4] thiadiazol-2-yl) -N
(2- hydroxy-ethyl) -beRzartide 121.4 3-(5- Cycl ohexyl i m no- 4- net hyl - 4, 5-di hydro
[ 1, 3, 4] t hi adi azol - 2- yly) -d meyhy Icmenzan de-d241koxy, halogen,
4- (5- Cycl ohexyl i m no- Aj net hyl -4, 5-di hydro ,
[1, 3, 4] t hi adi azol - 2- 4 )-%‘%ené—oz??hdi ol 123 -
4- (5- Cycl ohexyl i mi no-34- net(hg) KR SRy di hpdhNR 1R3¢ 4otchi MRlisBzo| 18- wihlich, GRdi met h
OXy'pEE”O' and R;¢ are the same or different and are selected

~ from OH, C(=O)Rs, C(=O)NRsRs, Rs or Rg,

4) heterocycle optionally substituted with one or

several groups Rs.

30 Most preferred compounds of formula (I) are those in which Y

is S.

Preferably, in each of the above definition of R1:
- Rs is selected from
35 - H, or,
-  lower alkyl, optionally substituted with
OH,preferably CHj.
- -Rs is selected from



123.1

6- (5- Cycl ohexyl i m no- 4- et hyl -4, 5-di hydro[ 1, 3, 4] t hi adi azol - 2-yl ) - pyri di n- 2-
of 123. 2 \yol2rsMe! ohexyl i m no- 4- net hyl - 4, 5-di hydro PCT/EP01/11330

[1, 3, 4] thi adi azol - 2-yl ) - benzene-1,2,3-triol 124

2- (5-Cycl ohexyl i m no- 4- net hyl - 4, 5-di hydro[ 1, 3, 4] t hi adi azol -2-yl)-quinolin-8
-of 125 Cycl ohexyl - (3-net hyl - 5- pyrazi n- | -3H 1, 3, 4]

t h~. adi azol - 2-yl i dene) -ami ne |26
5-[(E)-2-(5- Cyclohgxxh}nino 4-met hyl -4, 5-di hydro[ 1, 3, 4] t hi adi azol - 2-yl ) -vin

yl]-2-met hoxy- phe 27 5- Cycl oh | i 0- 4- et hyl - 4, 5-di hydro

[1, 3, 4] t hi adi azol azﬁ?ﬁ(a]t d%}gedﬁag%f crfﬂé%

-Cycl ohexyl - ¢3- m@tmwd-ﬁqquanelsa&@c&édSEﬁ@m 3, 4] thiadiazol-2-ylidene)

-am ne WO 02/2887 PCT/EP01/11330 129 .

[ 4- (5- Cyclohexyllnlno 4- et hyl -4, 5-di hydro[ 1, 3, 4] t hi adi azol -2-yl ) -phenyl]-d
i met hyb- ani ne T30 lower alkyl, preferably H3 .

4- (5- Cycl ohexyl i m no- 4- et hyl - 4, 5-di hydro[ 1, 3, 4]thiadiazo| 2-yl }-benzenesu
f onam de |31é§§ﬂ5 Chl oro- 1H-i ndol - 2-yl ) - 3- et hy| - 3H

[1,3, 4] t hiB¥H Rbyy| iyerrgh c%l%@@mé%%fl%%%rﬂfvmh
trifluoro-net hanesd cml gracikdlkéted from

-2-(5- Cyclohexyllnlno met hyl -4, 5-di hydro [ 1, 3, 4]t hi adi azol - 2-yl ), - phenol ;
conpound with T, 13ﬂr??4uoro met hanesul fonic acid |32
5-(5-chlohexyhInkuwekruﬁkum Arte b dpheltyo[ AHA3, 4] t hi adi azol - 2-yl ) - 2- met hoxy-
phenol ; conpou L 1. 1=tLl - anesul fonic acid |33

4-(5- Cyclohexyﬁ? Qh&pJ%WE?%ﬁlé%iégg%ﬁyg?%Pi,3,4]thiadiazoI-2-yI)-phen0I;
conpound with % 1,Htr®¥] uoro-net hanesul fonic.acid |34

Cycl ohexyl - [ 5- (_3 ﬁ&ké@tm’prﬁtyfér@ﬁﬁth 3H 1, 3, 4] t hi adi azol - 2-yl i dene
] -ani.ne 135

[ 5- ( 3- Brono- 4- et hoxy- phenyl } - 3- et hyl - 3H[ .1, 3, 4] t hi adi azol - 2-yl i dene] -cycl o
hexyl 18M Nerd fdrde LyEbAPOXNASs [ &rd 4- NBt hoxy- phenyl ) - 3- et hyl - 3H

[1, 3, 4] t hi adi azol - 2-yl i dene] -am ne 135. 2

Cyclohexyl (3-nmet hyl -5-phenyl -3H-[ 1, 3, 4] t hi adi azol 2-yl i dene) -am ne T36

3- (5- Cycl ahiexyl i m Be-[4-nat-thlotpSptichydn 31 m&talilki38di azol - 2-yl ) - phenol 137
4- (5- Oycl ohexyl | m ng- 4 p¥chykata3:9 94919 dehednthil-2dhaeal Zo1ld - benzoi c

acid nmethyl ester

4- (5- Oycl obexy| i m AR meRAyI-24,[§-déh{Fadore-phepyhi) adi-aeshy2-gHy- benzoi c

acid 137.2 4-(5- CVghOBe&%@hHhagaéoEEbhyh1@e%e@hhﬁﬁﬂ0
[1, 3, 4] t hi adi azol dr oxy- benzam de | 37

4- (5-Cycl ohexyl i mi ﬁyCAWC&r OfYhy&r §LE 3, 4] t hi adi azol - 2- yl ) - benzani de
|3Z-4 I i}-Zl (S8)-2-[5-(4- Chloro -phenyl)-3-methyl-3H-
4- (5-Cycl ohexylim i hy 4 |a (2Htetr
azol - 5-yl ) benzani dgqhédrqgtégﬁ\”‘- 1a2od =AY V1 9ahnds ) 3 Y Rh R i"f%]?
I1.7 2-{2-[5~(a- Chloro -phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2- ylldeneamlno].phenyl}—ethanol
I1.9 {1-[5- (4-Chloro-phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2-ylideneamino] -cyclopentyl } -
methanol

I1,10 3-[5~(4-Chloro-phenyl) -3-methyl-3H-[1,3,4]thiadiazol-
2-ylideneamino] -cyclohexanecarboxylic acid

12.1 5- [5- (4-Chloro-phenyl) -3-methyl-3H[1,3,4]thiadiazol-
2-ylideneamino] -2-fluoro-benzoic acid

I2.2 3-[5-(4-Chloro-phenyl) -3-methyl-3H-[1,3,4]thiadiazol-
2-ylideneamino] -2,5,6-trifluoro-benzoic acid

I3 [5- (4-Chloro-phenyl) -3-methyl-3H-[1,3,4]thiadiazol-
2-ylidene] -propyl-amine

I3.1 (8) -2-[5- (4-Chloro-phenyl) -3-methyl-3H-

[1,3,4]thiadiazol-2-ylideneamino] -butan-1-ol



1 37.5 4-(5-Cycl ohexylim no-4-nethyl-4,5

di hydro[ 1, 3, 4] t hi adi azol - 2-yl ) - N-qui nol i n-8-yl benzam de 137.6 ~

4- (5- Cyclwhamhdsni no-4-nmet hyl -4,5 di hydro [7., 3,4] thiadipgg@ipngnisze - N

(2, 6-dinethoxypyridin-3-yl)-benzam de 137.7

4- (. 5-Cycl ohexyl i m no-4-net hyl -4, 5di hydro[ 1, 3, 4] t hi adi azol - 2-yl ) - N-i sopr opy
| -benzam de 137.8 4-(5-Cycl ohexylimno-4-nmethyl-4,5

di hydro[ 1, 3, 4] t hi adi azol - 2-yl ) - N-et hyl - Azam de 137.8-1

Cycl ohexylE3.3 (4- (15e(hyChlbirbephengll) 53yhgthhergk} 3ipet AYLh3HAi4z314] t hi ad

i azol - 2-yl i dene~- ne. 37, .
4- (5- Qycl ohexyl | m?%loifﬁ%%{lﬁirS’XF%SPH%X%?T}%%] t hi adi azol - 2-yl ) - N- (2-di met h
-yl am noet WA )4 benzanide (43Chl0ro-phenyl) ~-3-methyl-3H-

4B Ge] phexy | P08 AFLRYLata38i 400l deflodhi HbFdhaRphn2 bhelt PYTT di -4

.2- Chl or 0- 3~ 5L cycl bhek§t Fhlasosphenty) -3 -BathydroHt [3, 3} ¢hthdrdisro2-yl ) - N,
N‘diethy|benzenesuﬁ£9ﬂ§ﬂéﬂé]L%%cigpentyl-amine

4- (5- Cycl qhexyl i m no-4-net hyl -4, 5-di hydro[ 1, 3, 4] t hi adi azol - 2-yl.) - N-i sobut yl
-bénzgﬁid é¥_13 5- 4-Ch1¥ro-pgeny ¥-3—&ethy1l3H~?l,3,4]thigdgazol— y

4- (5- Cycl ohexyl i ni noy#idenbyFcfchoteby gl ohthiRe4] t hi adi azol - 2-yl ) - N-net hyl -b

enzam de 1.37..13- 4 | opexyl i, no-net hyl -4, 5-di r

[1,3, 4]t hir}dil;ogql ] &5%:ﬁ?(?ﬁahﬁéf’ﬁgrgh%ﬁxléfﬁyiﬂ??ﬁﬁfﬁ#- benzani de 137. 14
[ 4- (5- Cycl ohexyl i mhp344hehhpbiazbldRhydidphe8mndhohi-admazblyi2bykpnphenyl ] -1
- (3- hydr oxynet hyl piperi di n-1-yl) - met hanone ' 137.15

2-[4- (5-Cycl ohexyl I mi no- 4- et hyl -4, 5-di hydro[ 1, 3, 4] t hi adi azol - 2-yl ) - benzoyl
am no] - 3- (& hiyldr oxypheny#y Chleprophenyd) d3reethpltyH-ester, 137. 15-

(S)'2”[4'(5'CVC|Oh§¥Y§i 'EHiédEEEBXL24§§igbﬁégﬁ9ﬁo]-2-methyl—propan-11

[1, 3, 4] thiadiazol - -ylf- enzoyl am no] - 3- (4- hydr oxyphenyl ) - pr opi oni ¢ aci d;
conmpound with 2,2,9%rif|uoro-aoetic acid, . WO 02/ 28847 PCT/EP01/11330 2%
| 37. 16 I3.13 tert-Butyl- [5- (4-chloro-phenyl) -3-methyl-3H-

(S)-2-CA-(5~Cycl ohexyLi m no-4-net hyl -4, 5-di hydrol 1. 3, 4] t hi adi azol -2-y1) - ben
zoylanino]-propion?%’écghgﬁénggﬁp |2e¥?%a?n¥g7?%épe
(S)-2-[4- (B Gkl ohégyl(#rThdotorphenlyld -3-vehigl e@HF113344] thiadiazol -

thiadiazol-2-y|)-bgng@ghggﬁ@kag%ggb9@Lgm§ﬁgd; conpound with
2,2,2-trifluoro-acetic acid 137.17
[ 4- (5- Cyclbhed§| i nfndSa-{feChyrre-Bhertiydrdf 1etByl4BHrhi adi azol - 2-yI)
igh(egylcg/ l— (4- ply_rl _q!npsiﬂbhﬁh}aq%@?lgzﬁygh)ieﬁehh%ﬁ@%ebtbﬁzoi_% aclidz )
-(5-Cyc e i m_no-4- - - ydro : i adi azol.-2-y
- pheny! ] -P{]nfélm-f[Pué#agﬁé%ﬂ@&eﬁé{ha\z?ﬁ!“?-%lli’ﬂrﬁfé‘rr{&nané?Fg‘ .ajd_éaZOH‘
4- (5- Cycl ohexyl i m peyiideney|--(4 -Bttiyiiygropyl) -amine
[1, 3, 4] thiadipzol - 2-ylL) - N -t ri oXYy- | xbenzam de |37. 20.
12 (5 Oycl Sk | i o R ERy oy Ry g -m e Y
[ 1, 3(4]thi adi azol - 21yB) 4psdpdiagzelpyriyiideneaningil pphgrcd- 1- yl ) - met hanone,
137. 21 I3.18 N—[S-(4-Chloro-gh§ngl)-3-meth 1-3H-~
[ 4- (5- Cycl ohexyl i m no-4-net hyl -4, 5-di ydno[l,?, ]thladlazol-2-yI)-ﬁPenyI]-(
4-nEthyI-pi.peraziﬁid?h4S%hﬁéﬁﬁéﬁ8ﬁé2‘ylldene -cyclohexane-1,2-diamine
I3.19 [5~ (4-Chloro-phenyl)-3-methyl-3H-[1,3,4]thiadiazol-
2-ylidene] - (4-fluoro-phenyl) ~amine
I3.20 N- [5- (4-Chloro-phenyl) -3-methyl-3H- .
[1,3,4]thiadiazol-2-ylidene] -cyclohexane-1,4-diamine
I3.25 (1LR*, 28*)-2-[5-(4-Chloro-phenyl)-3-methyl-3H-
[1,3,4]thiadiazol-2-ylideneamino] -cyclohexanol
I3.26 [5- (4-Chloro-phenyl) -3-methyl-3H-[1,3,4]thiadiazol-
2-ylidene] - (4-trifluoromethyl -phenyl) -amine

I4 3-[5-(4-Methanesulfonyl-phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2-ylideneamino] -benzoic acid
Is . 3-[5- (4-Chloro-phenyl) -3-methyl-3H-

[1,3,4]lthiadiazol-2-ylideneamino] -phenol



1 37.22 4-(5-Cycl ohexyl i m no-4-nethyl-4,5-dihydro [1, 3, 4] thiadiazol-2-yl)
-N- [ 3- (4 nmet hyl - pi pez- azi n- 1y|) propyl]-benzam de |37.23
4- (5-Cyclyp ;M%hg1no 4- et hyl - 4, 5-di hydro[ 1, 3, 4] t hi adi azolpcgpehy 14 1- et hyl
-pyrrolldln met hyl ) - benzanlde | 37. 24
4- (5- Cyclohexyllnlno 4- et hyl - 4, 5- d|hydro[1,3,4]th|adlazol-2-yl)-N-pyr|d|n-
3-yl nmet hy7. benzami de |137. 25 22 '
N- Benzyl - 4- (5- cycl ohexyl i mi no- 4- et hyl - 4, 5-di hydro
[ 1,3, 4] thipgdi azol -2-y4) bg@ﬁfgigepﬁéﬁ 26-3-methyl-3H-
N (1- Benzyl - plperldln 4 y -4-(5-¢ cloh xyl i m np-
met hyl - 4, . 5-di hydr bt [3; 4] & %%‘iia%lFa oR =¥ ﬁj‘-n%%‘ﬁi%ﬂi de-PEdroFy- ~benzoic
4- (5- Cyclohexylln1£@1& nethyl 4,5-di hydro [1, 3, 4] thiadiazol - - N
(2-ethyl - yrazol enz 2[,28847 | EP 3 37 28
4- (5-Cycl éﬁyllnlﬁ% gycioég 2x[)9 é ?g [ECT4 ER1L1AS %Reagl
4]t hi adi azol - 2- yI)3#meﬁhybfbﬁeﬂin344ylheadya?©bn%aﬁidéenQT -28ine

5-

1
4-

% 4- ((N-gyano-N 5 e%?y&ene?f8kbn nghgkﬂgﬂ1gg) phenyl) - 3- et hyl - 3H

h
(
, 3, 4]th|ad|azol -am ne
(5- Cycl ohexyl i mi lhbTBhﬁiathyﬁdlaﬁoéirﬁyMP—éFEngam}Fﬁﬂ aBhg®eil- 2-yl)-N-(2-pyrro
lidin-1-ylretd yl)b??¥a§l@§ §8Chloro hen 1) -3-methyl- 3 -
Cycl ohexyl - (3-nmeth h && thlad g %I|Qene) am ne
239 3- (5-Cycl ohexyl F-rr?né ‘Ahﬁé?h?FO 5o i 8F1 amifio] 2putaf-
[ 1,3, 4] thipgliazol - Zsyl4- bﬁmaeaegubhguar-mdaetngl 3H-[1,3,4]thiadiazol-
(5-Benzo[ 1, 3] di oxo H | -2-ylidene)-cycl ohexyl
-amne 141 Cycloheé Vlgieﬂsyeép E% ghék&nzt%ggégphenyl -3H
[1, 3, 4] thim&i&zol - Zaythaene}phanué)k4z (4-chloro-phenyl) - 3 -methyl-3H-
4- (5-Cycl opentylim 4 dikhydrq
[1, 3, 4]th|ad|azol- P;4E§ﬁ§§§%§??1 2 XQI ene] -amine
4- (5- Cycldh%pﬁyllnﬂaoiﬂ ﬁétﬁ%ﬂOIOSP@ﬁﬁvarGPImchyﬂh?HdlazoI 2-yl)-benzonitr
ile 144 4-[5-(4-Fl ? QE%BXEHEhQ%h—% g&ﬁ@%beémgngﬂhﬁﬁéﬁyl} -acetic
[1, 3, 4] thi adi azol - -y enzonitrile
4- [ 5- ( 3- Hydr oxy- ph&Ryfi ni no) - 4- net hyl - 4, 5- di hydr o
[ 1,3, 4] t hi pgli aZOl - 3~yE]-(AeOBIBIrO-Dheny46 -53~meThy(43@ano- phenyl ) _
<3 methyl-3h 113, 3% tRiadi 350 2 hdeReRTAAk) 2t ardienzoi ¢ aci d
4 [4-N@thy175-(cisB4cgeﬂbﬁQ -Gy dll blewtyl2-mlndp-4 25¢hipdcofEry14] 13 adi azol - 2
-yl]-benzonitrile 143%14 [’%E%hyll]t@ll(atdl%.%‘l‘l?ﬂ@tlm&'eh@idm@@" i mino)-4,5
di hydro-[ 1, 3, 4]th|a |a - -benzonitrile 148
4 [5- (trank84- Hydr dﬂwoy@ﬁdﬁe%yl [i5mi (o) omermery 18 ¢idmmet Y i 3 4] t hi adi azo
-2-yl]-benzonitrilm@ K k4914hilaRH a31030cya i[dénéamlnd eptycd-od )
-4 met hyl - 48 pdi hy ro [C’ycl4 ter;éya;l.dl3azmoelthyl |3]H bﬁ.naorll]ttrﬂllaedlazol 2-
ylldeneamlno) -2-methoxy-phenol ﬁ
Is8.2 3- (5-Cyclohexyl-3-methyl-3H-[1,3,4]lthiadiazol-2-
yvlideneamino) -benzoic acid
I8.3 3-[5-(4-Chloro-phenyl) -3-methyl-3H-
[1,3,4]1thiadiazol-2-ylideneamino] -4 -hydroxy-benzoic
acid
I18.4 (5-Cyclohexyl-3-methyl-3H-[1,3,4]thiadiazol-2-
ylidene) - (3-methanesulfonyl-phenyl) -amine
IS (LR*, 2R*)-2-[5-(4-Methanesulfonyl-phenyl)-3-methyl-
3H-[1,3,4]lthiadiazol-2-ylideneamino] -cyclohexanol
I10 Cyclohexyl- [5-(2,4-dichloro-phenyl) -3-methyl-3H-

[1,3,4]thiadiazol-2-ylidene] ~amine
I10.1 [5- (2-Chloro-phenyl) -3-methyl-3H-[1,3,4]thiadiazol-
2-ylidene] -cyclohexyl-amine



WO 112/288-t 7 PCT/EP01/11330 30 150 ~ 4-[5-((i R*

2R*) - 2- Hydr oxy- cycl ohexyl i m no) - 4net hyl - 4, 5-di hydro-[ 1, 3, 4]thiadiazo| 2-yl]
benzonltﬁw ?‘%éé 4-15-{(1R*, 2S*)-2-Hydroxy-cycl ohexylim 113

met hyl - I ro-[1,3,4]thiadi azol - 2-yl ] benzonitrile I5 t 8 ,
3R*) - 3- Fwdroxy cycl ohexyl i m no) - 4net hyl - 4, 5-di hydro-[ 1, 3, 4]th|ad|azol 2-yl]
benzonitrile 152-b ~ 4-[5-((1R*,

3S*) - 3- Hydr oxy- cycl ohexyl i m no) - 4nethylzﬁ35 di hydro-[1, 3, 4] thi adi azol - 2-yl ]
benzoni trithe 153 (¢§¥1onexyl- [3- meth 1-5-(4- trlfluorometh 1-phenyl) -

3R*))-3-[5-(4- Met hane ulfon | - n 3net 3, 4] thi adi azol - 2-yl i den
eanlno]cyclohexand? TE g %E#f XZ 1- fXdengﬁ =amine

SlF;*) 3- Hydwéy cyoctpdswcméxmnoé tﬂeﬂiﬁfyh%@ﬁrﬂdhﬂdﬂﬁyﬁﬁﬁl 4]t hi ?di azol - 2-yl ]
-benzoic acid 155 T - [ OX exylimno)-4

met hyl - 4, 5- d.hydro[% ,hééh?%ﬁaég%l22¥£¥??§E¥2%%$p ol i n-4-yl - et hyl ) - benzam
ide 156 4I95 (tranéSA(}N@hbay@agm¢mmbky3+methL43H%ihyB 4] ghiadiazol -

di hydro-[1, 3, 4] t hiadiazQks gL { Caehd |57
4-[ 5- (tra%s 4- Hydro ? |n1no -4 met hyl - 4, 5di hydro- [1, 3 , 4]
t hi adi azolt2-yl] - %23 %ebwyylilrnlno raeﬁbyhyﬁ %t‘ﬁy%ydﬁénzam de 158

gR£? g(&;ﬁ 1 3, 4]th1ad1aiplth Yl) -benzonitrile A thi 2oyl
roxy cyc me [ y

SN anyar Y 3 cevetabesilnid; (honothraeSnbboNL cpbert Y1 angshyt 1

gR*) 3- gydroxycy?hmhexylBnnhﬂhxddﬂ@tbyLz4y5idethF@@in6 4]th|ad|azol 2 yl]-

enzam de _.L&0 . N- (1 1-dLngth 0X0-buty , 4

3R*) - 3hydr3§§ cyclg%égéf ?eﬁyﬁﬁTh9? %2@68#K§ %g%iéﬁPXfFﬁfadiazoI-2-yI]-

benzani de |61 N—(2{Iyan®}1h2adlaz¢he2hyl)ephynylh fbme¢thRt ;amine

3R*) 3- hydr cycl LI, N0) & 41 41E =402 df; iy gL o t biadi L-2-yl]-

benzanldeIQ%yQ 112¢2§§¥%%£¥%T)%PB%?%%%%%£§~%I%2¥96 éﬁeﬁyfj : ﬁgtﬁ%@ /]

1- (4-[5- ((1R* 3R*)38- )y d? 0% ) LRI RAEABRY I 2 Y hdSenpbr APLLR; 5-di hydro-[1,3,4]th

i adi azol - 21yl | benzg J;amaﬁi EMC!«SO 50 E@Béh Iyﬂnhﬁ agifleBBRY YL, gster 163

4-(5- Cyclopentyllmy ﬁF O 5 p Xdro ° stRY

t hi adi azol - 2-yl) - b@ﬁgﬁ Qa ¥ 4]th1 azol- -yl) benzenesulfonamlde

4-(5- Cyclahﬁptyllncpeiéhénymyka4métHyhyHthio§héhthkgﬂkanel-2-y|)-benzanide

| 65 o aa ' . .

4-1 5- (4- Fl uor o- phehyt Pt hEPa352FRYT22Y LEAPRGUF BFA™S, 4] t hi adi azol - 2-y1 ] - ben

zani de | 6&@4-.[15- (3CypﬂohgyybhéﬁylBnﬁﬁd}chlqeohpheny5)chmdtbyl-BH-

[1,3,4]thiadiazol - %% EHEQHEQEOiQZ lldeneL amine
5-[5- (4- Car banoyl - -3-net hyl - { i adi azol - 2- ylldeneanlno] 2-fl

uor o- benzdild -&i d Bglqhe{cxlwéﬁnw st yih ﬁemﬁyhyéyeﬁoﬁga@lmhaoy 287" 5
methyl-3H-{1,3,4] thiadiazol-2-ylidene] ~amine

I18 [5- (3-Chloro-2,6-dimethoxy-phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2-ylidene] ~cyclohexyl-amine

I18.1 Cyclohexyl- (5-isoxazol-5-yl-3-methyl-3H-
[1,3,4]thiadiazol-2-ylidene) -amine

I18.2 Cyclohexyl- [3-methyl-5- (5-pyridin-2-yl-thiophen-2-
v1l) -3H-[1,3,4]thiadiazol-2-ylidene] ~amine

I18.3 5-(5-Cyclohexyliminc-4-methyl-4,5-
dihydro[l,3,4]thiadiazol-2-yl) -2-methoxy-benzene-
1,3-diol; compound with trifluoro-methanesulfonic
acid

I18.4" 5-(5-Cyclohexylimino-4-methyl-4, 5-
dihydro[l,3,4]1thiadiazol~2-yl) -2, 3-dimethoxy-phenol;
compound with trifluoro-methanesulfonic acid

I18.5 {5~ (4-Chloro-phenyl) -3-methyl-3g-([1,3,4]thiadiazol~
2-ylidene] -cyclohexyl-amine



i hydro-[1, 3, 4] thi adi azol - 2-yl ] - benzam de |69

-[5- (4- Hydr oxy-cycl ohexyl i m no) - 4- net hyl -4, 5di hydro-[ 1, 3, 4] t hi adi azol - 2-yl
-benzam g o&/F 8847 _ PCT/EPO1/11330.
-[5-(Bicyclo|2.2.1] kept-2-ylimno)-4-nmethyl -4, 5di hydro-[ 1,3, 4]t hi adi azol -2
yl]-benzam de 171 4-[5-((1R*, 2R*) - 2- Hydr oxy-cycl ohexyl i m no) - 4- net hyl

, 5-di hydro-[1, 3, 4] thi adi azol -2-yl]- benﬁg ide 172

-[5-((1R*, 2S*) - 2- Hydr oxy- cycl ohexyl i m 4- et hyl 4, 5-di hydro-[ 1, 3, 4] thi ad
zol - 2-yldrebenzam deni do-4- (5- cyclohexyllmlno 4 meth l 4,5-dihydro-
-[5-((1R*, 3R*) - 3- drox -C cIQhex |n1n?) h ¥ H dro L 3,4 thlad
zol -2-yl]- benzanm He3t ¥ hladlazo 2-yl)=-6- metho v-p eno ompou

-[5- ((1R*, 3S*) - 3-dlvehoxyicyckeh€xybirs-nerhdneBull¥fbnic acid
5-di hydra-{1, 3, 4 t@g@dlaz
- [
a
- [
o]

2 Mot LS (3! okoChDRr8h BB R PR T pRY A Bt 1 2aUBYEED 1 | - be
mde |75 4-[5-(8133PkithordiegoleReyy) Fhenapnssudthpeamd dedi hydro- [ 2,

4] thi zol - 2- enz
5- ]((1R* 3 0a |%lléif%rg o ?ﬁ‘exz‘f?‘?%@%o%lﬂ“m T /i 0- [ 1, 3, 4] t hi adi
| -2-y1] - benzam @ehydvohl[s toy m@wz@e?mrl)mma\} ~dieitlyd - 4, 5- di hydro
, 3, 4] thi adi azol -RayLinbenzashdgide W O 112/ 288-47 PCTI EPf.l1 / 1133f1 32

L 3RY) -BLYR Met b5 L4-Ehlera-BeilfapethBlyPiprEaviresi-prlionyii-adi azol -
I'i deneam no~cycl gl‘iéﬁﬁmpLBLﬁ%t&yﬂ5sﬁ4 [EhBorOthhaay ko3 ~mBiNyldedld ) -

, 3, 4] t hi adi azol - 2- i geneﬁnlno¥¥2 hydr oxy- benzoi c acid T80

5- (4- Cyano- phen§ Y¥ SRREY meé [1 3, 4]t hi adi azol 2-yl i deneam no] - benzoi c
id 180.1r19.3 2-Chloro-5- (5-cyclohexylimino-4-methyl-4,5-dihydro-
5-

é?dcﬁé?ag“élu£?89¥h7§ﬁ£%839¥hgﬁ££%%? e g eem nol -bere

[1, 3, 4] t hi adi azbenzepesubhieadnhdd- benzoi c acid |82

xgﬁeﬁ

1,3, 111t avol - g1 -deneam ol Qe Okt anga e d e ity 5 grYare-
5:(h-nethanesulfoﬁ}b pﬁéﬁ?ﬂ?déa h§|Y§mrN -32 4PPHP§&&&?0%'ZlyFF@§ﬂéT pi per
idin-1-yl am ne I85ehﬁeﬁéswafb@9ﬁﬁwaonyl phenyl) - 3-net hyl - 3

}ig1?Lt2L€f% Ol_é_ﬁhggsgf Eg%%%l%%ﬁxyRXEg%o4ﬁl%@%%&HQ4T%§dihydro—

[ 1, 3, 4] t hi adi azol - Zlthdénhaadnanﬁgﬁ;qﬂd~ﬂeeth86benz§nesulfonamide o
el;;;ﬁ [25y(1} fﬁz nf/fl ':%gfe:@ %3 %i%'—g;ﬂ,e-@{)dl%'h’é%l‘i?n%’omi'-ﬁe@h@'lhﬁdrsQa[iiay%u%]—t hi adi
N-{ 4-[5- ((lR* 35*)l319ydﬂ§k1}a@y@42@ﬂe>zywlm NopLiydrhy| (24 expheldno4-¥13, 4] th

i adi azol - 2-yl ] - phegyhy qebéﬁd@ﬁééﬁifonamlde
MTREE b e I T N EPE L el
N-{5-[5-((1R*, 3R*) {3, BiydﬂthadyahbmexnyMMoisdpmml -N- B2 endwpehal-iri-43; 4] t h
iadiaZO|-Z-yl]-pyr&ELg%h¥&3Z%E%Eggggglfonamide :
I19.8 2-Chloro-5- (5-cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -N-ethyl-N-[2- (2-methoxy-
ethoxy) -ethyl] -benzenesulfonamide .
I19.9 C-Chloro- (cyclohexylimino-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -N- (dimethylamino-hydroxy-

propyl) -N-ethyl-benzenesulfonamide

I19.10 2-Chloro-5-(5-cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]lthiadiazol-2-yl) -N- (2, 3-dihydroxy-propyl) -N-
ethyl -benzenesul fonamide

I19.11 2-Chloro-5-(5-cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -N-ethyl-N- (2-hydroxy-3-
pyrrolidin-1-yl-propyl) -benzenesulfonamide



1 90

3-[5-(4-Chl oro-phenyl )-3-nmethyl -3H [ 1, 3, 4] t hi adi azol - 2-yl i deneam no] - benzon

itrile |19Qck2hgg4- Chl oro-phenyl)-3-nmethyl -3H[1, 3, 4] t hi adig#8) 14181 dene]
[3- (1Htetrazol-5-yl) -phenyl] -am ne WO 112/288. 17 PCI/E P111 /11330

33 1 90. 2

3-[5-(4-Ch|oro-phenyl)-3-nethy|-3H[1,3,%£%?iadiazol-2-y|ideneanino]-N—hydro

xybenzam di ne 190. 3

3-{3-[5-(41&!oy o- @h@HYb}o35U?E?Mhoﬁ@k%ﬂ@m&hbhmééh?zOh 2=yh hgereani no] - phen

yl }[ 1, 2, 4] oxadi azol_- 191

[ 5- (4~ Br ono- 3- net hyi+ Bhéh?b}a§lﬁEPﬁyP ¥y 13 (A7 EheLhyizBpine-gtbydaei-cycl oh

-exyl-amne 191. 1 4eth gybéﬁh@nygumfaﬁaﬁiﬂethyl 4, 5-di hydro

[1, 3, 4] thi g th | - zonlt ile

1 (5. Oyl drdaid m fotaladoret (ot avarRoRkbl i Spontinerivd -5 Siveng oty -
-enzam de 192 [1,3, 4]th1ad1azol 2-yl) -N-(2-dimethylamino-propyl) -N

[ 5-(4- BronD-S-nethgégygbggﬁééﬁgéﬂfﬁggémgag-dihydro[1,3,4]thiadiazol-2-y|]-c

ycl ohexyl - am ne
4- (5- Cycl drekyl i mi hB-44nEhhgrospbenyiydRoFyc3ohpruilamingol - 2- yl ) - 2- net hoxy-
benzam de 192.2 4- g@ @g@ﬂ@éﬂhbﬁbm034yﬂ?taﬁbt4c5a€hHYQEthl ester

[1, 3, 4Jt hi_adi azol - -yI dr oxy- benzam de
4- (5- Cycld%%&yllnl Ao-2- ﬁﬁ?ﬁ?hgﬁ 1PLRQeArOPELSYAT EnPaditBYEIFO2- yI ) - 2-ni tro- be
gzzip aChd nethy: gst er 41 Qﬁléglazol -2~ yl) ~-benzoic acid methyl ester
- Ani no- 4-(5- cycl o 0: 4-
[1,3, 4]t hi o|-§-3¥)bHEE?8FE Fﬁnﬁééh tgﬁge?'ﬁgé?ﬁydrO‘

2- Acet yl am no- 4 (Elcychbhhxydnazndrarwéﬁhbbndpidiayddo [1, 3, 4] thiadiazol -2

-yl)-b id
2yA%1ngnZ- %?cyclo§E§g iEﬁ nggﬁipo s mﬁFﬁyéro[f g Rytﬁladlazol 2-yl)-be
nzanmide 193.4 7- (5[@yéb6h§hyBﬁ#ﬁﬁ@l42n§ﬂhybengmdﬁﬁydro

[1 3, 4] thipgh agol - 3- X5lc§HiBHb&949H1ﬁb440ﬁ@th 3-2,5-dihydro-
7-(5- Cyclohexyllnlno 4 thyl Q|hydr?[1 4L t hi adi azol - 2- yl)-quinazolin
_4-ylanine 193.6 1,3 hladlazo (2-hydroxy-ethyl) -

r-(5-cyclohexyllnlﬁgngamgaarl 4, 5|d|hydro[1 3, 4]th|adhazog 2-y1) - 1H qui nazo
ine-2,4-dione 194 _4 i mno-4 ro
1,3,47trniéﬁa%o| 3 §¥ﬁ85- Hﬁﬁféﬁeggﬁkgﬁaﬁlaedﬁb
%-(S-Ciclohexyllnldaéé)néthyhd4aﬁodlhydﬂdﬁﬂ &g&hyhhbdnaamhd%-yl) 2- met hoxy-
benzenesul am de P

3-[5-(3- Cyg%% phenélfggb%égﬁ%%§%ﬁgﬁ} g % %ﬁligﬁg%OFZ P?géneanlno] benzoi c
acid methyl ester 1363 ilghlpélaeg CPaid) phergepe- éaﬁﬁﬂﬁ?ﬂ 3H [1, 3, 4]
th|ad|azolﬁzyl|denqaq5n Q%ﬂé&?&l&ﬁh@ Mgﬁe%hyl ,5- dlhydro-

$ég3-wbthyl pyrlq&n324¥%h§§agaz%14 th|§d|a%o 1m£tho§99%%£“%h benzoi ¢ aci d

3-[5-(4~CIEZBolS-sGLH&nmybiphemyﬂﬁﬂﬂﬂmemhyhtayﬂL4354hnhyddrazol-2-y||deneam
i no] - benzoic acid H%?3%4@%hEQ@fQE%ﬁﬁﬂ-@1ﬂqb§&q%ﬁgx51%15'dihydro
I23.2 5-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) ~benzene-1,2,3-triol

I24 2-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]lthiadiazol-2-yl) ~quinolin-8-0l

I25 Cyclohexyl- (3-methyl-5-pyrazin~2-yl-3H-
[1,3,4]thiadiazol-2-ylidene) -amine

126 5-[(E)-2-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl)~vinyl] -2-methoxy-phenol

I27 4~(5-Cycléhexylimino-4—methyl-4,5—dihydro-
[1,3,4]thi§diazol-2-yl)-z—methoxy—phenol

I28 Cyclohexyl- (3-methyl-5-quinolin-8-yl-3H-

[1,3,4]lthiadiazol-2-ylidene) -amine



[1, 3, 4] thi adi azol - 2-yl ) -benzonitrile 199.1

Cycl ohexyl -{3-nmet hyl -5-[4-(1Htetrazol -5-yl ) phenyl]-3H[1, 3, 4] t hi adi azol - 2-
yl i dene}-@api 00 Cycl ohexyl -[ 3-net hyl -5-(4-ni tro-phenyl 4]

t hi adi azo‘?mfgéﬁ4éene] -am ne |100.1 : Pl s

4- (5- Cycl ohexyl i m no- 4- met hyl - 4, 5-di hydro

[1, 3, 4] thiadi azol -2-yl)-phenyl am ne 1100. 2

[ 5-{4- (N-cyano- N - (2-di net hyl am noet hyl2 &ar boxi mi dam de) - phenyl ) - 3- net hyl -

H 1, 3, 4] t hiyadi azol 1 0 §
N[[4 (5]c33?oh2§3|P%1K% @§8§$%&¥§19@9ﬁ?5§??%@ﬁyi19 33d%%|dﬁ?azo| 2-yl)

-phenyl ] -acet ani - ber 3&©btﬁl?@la%gl FEDES e@%@@%% T%h@?%HY oF i BRenyl )
- 3-net hyl 13l 1; 3, 441h$ady@zehe2yyimﬂ@664 ﬁé@hymexy$ aihy€rol 100. 5

5-(4-(1-(2-di h h 2-
Chenmi s 23t ot o £ APERa¥ad SRR D05 Sl Ttede Sl ERbawi 9 ne 1100 6

(E) -1J1- 1p4- (5- CM@#Oﬂeaulorn+nn dndel hytyY) -3 -methyl-3H-

PG e IS S g e g e o0
t hi adi azol - 2- y||den@mpouydlwhéhytnhfh@orqene8h§5e§ult@ntgaﬁgldl - am no-
car boxi i darpl de) - Phepyl 09 3TBhONY) Bhable-Reciy1 L] 80a2Rphz3=Y! i dene]

-cycl ohexyl ani ne | nesul fonic ac
[ 4- (5- cyci ohexyl i niho3 44 hebhpfiazolr hywtb- $h¢%°h]tﬁpwepa?éiN@Jy})lphehy|] a
de?S C§[102/28? 1€rff3ﬁgfbL&%&%&gééuﬁfohi@oaéﬂd

-(5-Cycl.ghexylinin - ygro
{1 i avolS2 g1 ) - phokgT PTG Hertbgngae £ RetAyT: 4] s-dinydro-
1-[4-{Cyc|ohexy|in[np3nelh&had;Szeﬁrmyﬂlbfz Bedhokyapghazol ; 2- yl ) - phenyl ] - 3-

2-di t hyl t ) 1
ol oo g o poe | o hA Wk i1 1 1 rexd Eluoro methanequl fonde acid, )

dro
enzenesul fIdRan de 4402~ QYG%bbeGthm5n@yéf@ﬁ@hy{rﬁ}ﬁodnh rayl - 4, 5- dlhydro

[1,3,4] thiadiazol - ?%}’b)A!PEHEQHEa%GldzU?ihyﬁahéﬁéﬂ b¥olind with 1
2-Chl oro-4-(5-cyclo | i m no- 4- % -dlhygro [1, 4]th|ad|azoi 2 yI) b
enzami de 1103 trlf uoro-methanestlfonic ac

2- Chloao ?f%i ZVEE @zahe&ym?{é wst@yalﬁeﬁhexpéggeﬁﬁéﬁré}mhtnﬁlazHL 2-yl)-b
enzami de i.m no i ro

[1750 0] oxadi azol <131 31 BUEDUPETEE - AEvhORCREl SPRHHGY |
4-(5-Cyc|dhﬁkylin1m5 43nBirbyb-4 -methboygrohéngl # 3xmdthydF3E-yl ) - benz' a~i de
dorivat ves of compsinasl SPorgERApT o] gléﬁéﬁggeﬁg? HREPYLpoTheY acceptanl e
phar maceuti3dalld y 5Cucéepeavﬂe[§aﬂﬂsmah opptphenphs @dmethénBHcrystalllne

lattice descriptorsj, 3Paqgﬁggggghg§Lbyyggggﬁéybgglﬁglts of a conpound-~. .. of
formul a (ﬁ%; ncl ude salts having i nd s?lts h g an_a idic
part. é&preggFéﬁhﬁﬁaﬂnééeWFFEK ry- gg@@ﬁiaﬁﬁe %apt4iF 4°28oAB8hAd of
fornula (1) haVIngzaymaaenepaamlabould be understood to refer to the
addi tion s of C f. for igh b formed from
non- tOX|c§¢%%rganlé g? §§§§ SXX Fﬂénguchmgéky%gg éxgng¥d Shydrobromc 15
hydrochloric, sulfdiii3, 4phbspkddrzol - arYchphaneﬁlc succinic, tartaric,
citric, mygfic, hxdrgxxfgghgﬁgxﬁgmagczl FUERLAC OLyRDaSYL foni ¢ and

|seth|on|c acid salt he vari qoater g ammonhi um sal ts
of the derivatives[ZrP: 4l Ehdpddarpérad¥d) rﬁeﬁﬁpéccéﬁééom9t ¥1c8/B64nds of

the inventipn, 120 hn @d i1 Ohex Pnam@ﬁatqsmeenymhqrBaaeﬁya@@Lly acceptable
salt of a conpoundtgf ﬁ”%! éogagl g)ageggbghcagart IS
I37.2 4- (5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -N-hydroxy-benzamide
I37.3 4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-y]l) -benzamide
I37.4 4 - (5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -N- (2H-tetrazol-5-yl) -
benzamide hydrochloride salt



WO 112/288 7 310 5 10 15 20 understood to refer to the usual salts of the
conpounds of formula (1) which nmay be forned from non-toxic inorganic or

organi ¢ kagesaysh as, for exanple, the hydroxides of alkgt&ﬂﬁﬁygh§0and
al kal i ne-ear ﬁ metal s (sodi um potassium magnesi um and cal cium, am nes

(di benzyl et hyl enedi am ne, trinethylam ne, piperidine, pyrrolidine,
benzyl am ne and the |ike) or alternativeéi quat ernary anmmoni um hydr oxi des
such as tetranethyl ammoni um hydr oxi de. 1— e al so "Pharnaceutical salts" by

Berge S. Mr=t. sl . £19970vd1oRBAYM nSRb-46@atiy194 , hi ch is incor porat ed
herein by reference,). dg? of a Erodrug OR a Cfgpound,of t he i nyention such
as woul d occur to %ﬁ%¥d§9iiréd4ﬂ hipdigeplréa¥! BuNaguaratier8avl- Acta

-Pharm Suec., 1987heR4am2d8-246), is also contenplated. Process for the
o The genteial® pr obobar XS hPheie A PS A BSERYIT £ePrg” met hodol ogy. descr | bed
‘herein which is knéimydoodlpe,dadhhskdibedlia-yhe-Hr{(2, B-dimedthoAy-R2 0 R2 H
fC104 RG S 3 PoT) BMAL1E330Y I8 RERIREEE Ry \ NS R C) The start]ng
conpounds &% ki t hér (Be@wetohakyy imiaprt-4bmetbylc4nShe prepared according to
routes known to  gihydroll,3,4]thiadiazol-2-yl)-N-isopropyl-benzamide
I37.8 4- (5-Cyclohexylimino-4-methyl-4,5-
"~ dihydrol[l,3,4]thiadiazol-2-yl) -N-ethyl-benzamide
I37.8-1 Cyclohexyl-{5-[4-(l-ethyl-1H-tetrazol-5-yl)-phenyl]-
3-methyl-3H-[1,3,4]thiadiazol-2-ylidene}-amine
I137.9 4-(5-Cyclohexylimino-4-methyl-4,5-
dihydro[1l,3,4]lthiadiazol-2~yl) -N~ (2-dimethylamino-
ethyl) -benzamide
I37.10 4-(5-Cyclohexylimino-4-methyl-4,5-
dihydro[1,3,4]1thiadiazol-2-yl) -N-pyridin-4-ylmethyl-
benzamide
I37.11 2-Chloro-5-(5-cyclohexylimino-4-methyl-4,5-
dihydro[1,3,4]thiadiazol-2-yl) -N,N-diethyl-
benzenesulfonamide "
I37.12 4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -N-isobutyl-benzamide
I37.13 4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]lthiadiazol-2-yl) -N-methyl-benzamide
I37.13- 4-(Cyclohexylimino-methyl-4,5-dihydro-
1 [1,3,4]thiadiazol-2~yl) -N- (2-dimethylamino-ethyl) -N-
methyl-benzamide
I37.14 [4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
' [1,3,4]thiadiazol-2-yl) -phenyl] -1- (3-hydroxymethyl-
piperidin-1-yl) -methanone o
I37.15 2-[4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]lthiadidzol-2-yl) -benzoylamino] -3- (4-hydroxy-
phenyl) -propionic acid tert-butyl ester,
I37.15- (8S)-2-[4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
a [1,3,4]thiadiazol-2-yl) -benzoylamino] -3 - (4-hydroxy-
phenyl) -propionic acid; compound with 2,2,2-
trifluoro-acetic acid,



WO 02/288. 17 PCT/ EPO1/11330 5 10 15 20 25 30 35 3~ the skilled man. See M
Akbar Ali, S.E. Livingston, and D.J. Philipps, Inorganica Chimca Acta 6,

11 (1972)woRedahina, A Tarraga, A. Espinosa, Synthesis,iﬁﬁgugé

Mol ina, A. Tarraga, A. Espinosa; Heterocycles, vol.29, N1 1989). In step
Z, the substituted hydrazine is reacted wth carbon disul phide and with an
al kyl -i odi de such as nethyliodide to fo the desired 2-substituted

Sal kyl di t hi ocarbazate (1). Various solv s, operating conditions, bases,

can be usgggam%\mké b@-F@S(éycfgigﬁgkyfgmpﬁot@eméghyiEQ BeasAPdrbar

exanpl e, w t hou m; one can use_for the reac¢tign of the
substituted hydrazihed vkl FhEadiazodt3uy phr Benzaviemsnel rBreBiGRiGn pFid
-pota55|un1hydrOX|d@eﬁtiﬁu@yle@@@ég;ure not exceeding 15C. Methyl iodide can

be added t this Iut t di d solution ter) In
otep 2.t HaTsdit Lol et B LR oY ot ehPRE LT BaSaT & PRt PEh:Ted "Bt iiaR
‘approprlabe group RB(®; 4a|mhmﬂﬁtazaa+3 ylbehenagygamupotuphopsohabogen

Preferably, R3C0- X an I e, ( 51%; r n be
carried out in e. %Iuene}%uIg h§£§§|%é§? %5%%%?9 %%%Eégr?gggbr~ di ng
acyl at ed m&mnmlhthéoééfﬁﬂszbeﬁﬂ}lmsnobﬁamﬁbbylfﬁ §tdphgdrehe acyl at ed

met hyl di t hi ocar bazgj ;i 8] emaafégolnéoywepﬂsﬁywd(4 -By#ikihhadigaal e. The

react~.on can be carfie Eresence of acetic¢ anhydride (AA) and
perchl orate HC104 PHP®¥A&EN-pr¥tbrABFhangnes tenperature conprised between

-5 ?lnd 5C13|@;L efger a:P%Y(.@CCy@I.ohéx m@mph@sanﬁaetnirlw seammyarbyl

trifl uoronet hanesul f opa n r ra at a tenperature
conprised between 6la dEE%%F %?6?932|Yﬁp gﬁPgig ﬁ# 2 EFEPGPE severa
hours, an i ntermedpherytprpbpadanhneh- yi]%hetmaﬁdnehladlazol|un1perchlorate

(3) is obtajyiedh 1§ step,dohbe,did.dethiadiagole ConsLis.perchl orate or

sul fonate) 7's e am ne mthe final
conpound. The reactiLod,éhbhbadtaepled-gdd -Nn ébéoékt§m®ﬁt§9x¥th§ﬁéy as a
sol vent (the sol vegt,gByiakso be an aprotic sol vant such as di oxane,

di et hyl f or mam de ﬁ % or acetonitrile), in the presence of a base such as
W O 112/ 288 U2 PCTAEPG R $Y330NSEY L i meRRy R ameRBY L aRdo pReR¥AZRry, at a

t enperature conpri s'z@(;lsb@y meadﬂazamdz 1grm§:rpaéﬁizen abhypbetweain4@ -gnd 80C.
Protocol 8. 5 R2 i2 w ﬁﬁ CHO N + SCN-R1 ---~ H2N H2N HN~ R3
~ ~~RL RL 5 6 R2 Nphpﬁéaélﬁ h1¥% methancne,

I37.21 [4-(5- Cyclohexyllmlno 4-methyl-4,5-dihydro-
[1,3,4]lthiadiazol-2-yl) -phenyl] - (4-methyl-piperazin-
1-yl) -methanone .

I37.22 4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-y1)-N-[3- (4-methyl-piperazin-1-
y1l) ~propyll -benzamide R

I37.23 4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-y1l) -N- (1-ethyl-pyrrolidin-2-
ylmethyl) -benzamide

I37.24 4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -N-pyridin-3-ylmethyl-
benzamide

I37.25 N-Benzyl-4-(5-cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]lthiadiazol-2-yl) ~-benzamide

I37.26 N-(l1-Benzyl-piperidin-4-yl)-4-(5-cyclohexylimino-4-
methyl-4,5-dihydro-[1,3,4] thiadiazol-2-yl) -benzamide

I37.27 4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -N- (2-ethyl-2H-pyrazol-3-yl) -

benzamide



The starting conpounds are either commercially avail able or can be prepared
according to routes known to the skilled person. See R Noto, P. Lo Meo, M
G utt adayg e 6547 Verber ; 10 J. Heterocyc,lic Chem , 33, pg@&pof/PR% - I N
step 1, the substituted isothiocyanate is reacted with the substituted
hydrazine to formthe desired substituted thiosem carbazide (5). The
reaction. can be carried out in alCOO|f§€P' met hanol and/or water at a 15
tenperature conprised between -5C and , preferably 0~C. In step 2, the
3 ubsti 5 ut Ed 7t.bisosegnbp@l-@@éigﬁekﬁ%]mm@e@-mémyan% akdebypgarB3CHO to for ml t he
esired thiosem caypazon .. Jhe_ react| n _be carried out | coo
e.g. nethanol, at t%n%ﬁ?é%%ﬁéaEB%%?T%nggéfgé@ﬂrggoéﬁa"g@@@feEgyfs-
preferably 75C | rbetigamBdet he substituted thi osem carbazone is cyclized to
yield co n 1) .= The reaction can_ ' Ui in alcool, e.g.
et hanol , nggl}aqte((érrpg'ar%? é?@la?ﬁ%%?%g@ 'Q'g}éf%ﬁe%%ggagygﬁ 110C, preferably 75C,
in the prasence ofc2fhaniwkddnhdestphenyl FetrBetPybtabol C . WD

112/ 288-t17 3G PCT/ ﬁf)%i éﬁﬁﬁ%k‘ﬁ%@-ﬁ@v%ﬁé] HeDb ToRexyT-afin&3 N HNW S H

R7. 5 R2Z R -X N The Starting conpounds are elther

conmmer ci al il able_ L dihng._ es known to the
RO e A sy R S o A
first step, the cafboxy#lehaafdaralraartbeNoi2nPYRECLAASBaAT ¥arshavde-
derivative (5') topyhehgishe desired 1,3, 4-thiadiazole (7). The reaction
can be carried out_in aprotic _solvant such.as dioxape, at reflux, in the
presence df%a desH?ﬂ?%gﬁﬁﬁgigéﬁfWeEbYET%igyrielPﬁ fﬁi'ggéond step, the
desired 1,3,4-thiadiazph?thﬁaHEazbkdzmylhdaﬁa)fahéne X is a |l eaving group
such as trifJd uoronethang sul f ona .1 odj d ronedg...The reacti on can be
carried ou34 n an b#gf§¥c§8ﬁ$§X§$gﬁ%§'%§§%ﬁé gﬁgvgfﬁbkﬁg%Pf R2-X is

al kyl -i odi de or br 6hi 8e¥) thieflerably2aylt obeanzenesnpépanmide( RT) or under
heating. t ield N | ka'q; 00,1 D7 . p:HB2 NN, N~S | ~

R3- COCH H#%qiz FBE%gﬁﬁﬂ%glarb%digigﬁegs,%E?iﬁétgggpgﬁnds are either
commerci al |y avai | &by @60 tBaAadpazplepay tddgReoT GVRGOPE¥ PRI Rnown to the

skilled mamy Cyclohexyl- [3-methyl-5-(3,4,5-trimethoxy-phenyl) -3H-
[1,3,4)thiadiazol-2-ylidene] -amine

I42 4-(5-Cyclopentylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol~-2-yl) -benzonitrile

I43 4- (5-Cycloheptylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -benzonitrile

T44 4-[5- (4-Fluoro-phenylimino) -4-methyl-4,5-dihydro-
[1,3,4)thiadiazol-2-yl] -benzonitrile

I45 4—[5-(3-Hydroxy-phenylimino)—4—methyl—4,5—dihydr6¥
[1,3,4]thiadiazol-2-yl] -benzonitrile

I46 5—[5—(4-Cyano-phenyl)-3-methyl-3H—[1,3,4]thiadiazol-

2-ylideneamino] -2-fluoro-benzoic acid

I47-a 4-[4-Methyl-5- (cis-4-methyl-cyclohexylimino)-4,5-
dihydro-1{1,3,4]thiadiazol-2-yl] -benzonitrile

I47-b 4-[4-Methyl-5- (trans-4-methyl-cyclohexylimino) -4,5-
dihydro-[1,3,4]thiadiazol-2-yl] -benzonitrile

I48 4-[5-(trans—4—Hydroxy—cyclohexylimino)—4-methyl-4,5—
dihydro-[1,3,4]thiadiazol-2-yl] -benzonitrile
I49 4-[5-(Bicyclo[2.2.1]hept-2-ylimino) ~4-methyl-4,5-

dihydro-[1,3,4]lthiadiazol-2-yl] -benzonitrile



In the first step, the, carboxylic acid is reacted wth the substituted

t hi osem car bazi de derivative (5) to yield WO 02/ 288-t7 PCT/EPO1/ 11330 the
desired fy i3l 883 4-thiadiazole (I). The reaction can be GidiRd P4y 1N an
aprotic solvent such as dioxane, at reflux and at a tenperature conprised
between 75 and 120C, in the presence of a deshydrating agent, e.g POC13. 5
10 15 20 25 The solvent, reaction tine, tenperature, catalyst if any, can
be varied in ,all steps described above 86 all routes, as the skilled man

wll appregd@te... PRotocol1fx. 3rshep_BogRéyx N h @nalv1 PmRA 1 N~ +
SN Re N R R R 'R3 5 B8 R’zcyl\ffch&%%ﬁ 1mFle1°(~):3@ See J. M
Kane, M A. StaegerMetp¥indy Pcddbiatr-dar Poh] th2adinzolr2r¥101992) . The
.starting conpoundspangofiitheneconmerci ally availabl'e or can be prepared .

accordi ng met hods .kn o] skill ed person ee R, Notq, P. Lo Meo,

M Gutta i a, Gg'@éFEXER?'J§BEQFEFEX§EP%¥"€HEEP,e§§51§6§°?I§96). In step

1, the substitutedmeshiyhiacgaddhgdire-rieact efitimibhiinkelsabgilijt-ut ed hydrazi ne

to formthe desiregeﬁggﬁikggagd t hi osem carbazi de (5). The reaction can be
0 .g. e

carried out in alc hanol and/or water at a tenperature conprised
bet ween - 5l%dea 15C4plBféaBly OB*)H3-8ydpoRy-tielsbbsyiltimiad) -4-

t hi osemi car bazi de %§§ﬁ§$9h?g—ﬁﬁh?d&ge[§9'94?95955 Sz59—59§qﬁthe desi red

t hi osem car bazi de he'reactfon can be Carrred out in~a basic nedi um
such as pyridine abehgenit&mprature, or in an aprotic solvent in the

presence ofsa-basessysh (a3rPYr b@kne 30kydroai byl anbRexyll Amihen -3~ t he

substituted thlOsegggg§9§itg§d&%ydro—[1,3,4]thiadiazol-2-y1]—
benzonitrile

I53 (LR*, 3R*))-3-[5-(4-Methanesulfonyl-phenyl)-3-
methyl-3H-[1,3,4]thiadiazol-2-ylideneamino] -
cyclohexanol

I54 4-[5- (1R*, 3R¥*)-3-Hydroxy-cyclohexylimino)-4-methyl-
4,5-dihydro-[1,3,4]thiadiazol-2-yl] -benzoic acid

I55 . 4-[5-((1R*, 3R*)-3-hydroxy-cyclohexylimino)-4-
methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl]-N- (2~
morpholin-4-~yl-ethyl) -benzamide

I56 4-[5- (trans-4-Hydroxy~cyclohexylimino) =4 -methyl-4,5-
dihydro- [1,3,4] thiadiazol-2-yl] -benzoic acid

I57 4-[5-(trans-4-Hydroxy—cyclohexylimiﬁo)-4-methy1-4,5-
dihydro-[1,3,4]thiadiazol-2-yl]-N- (2-hydroxy-1,1=.
dimethyl-ethyl) -benzamide

I58 4-[5-((1R*, 3R*)-3-Hydroxy-cyclohexylimino)-4-
methyl44,5-dihydro-[1,3,4]thiadiazol-2-yl]-N—(2-
hydroxy-1,1-dimethyl-ethyl) -benzamide

159 N-tert-Butyl-4-[5-((1R*, 3R*)-3-hydroxy-
cyclohexylimino) -4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl]-benzamide .

160 N-(1,1-dimethyl-3-oxo-butyl)-4-[5- (1R*, 3R*)-3-

T hydroxy-cyclohexylimino) -4-methyl-4,5-dihydro-

[1,3,4])thiadiazol-2-yl]-benzamide

I6l N-(_2—C'yan0—1,2,2—trimethyl-ethyl)-4- [5-((1R*, 3R*) -
3-hydroxy-cyclohexylimino) -4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl] -benzamide



WO 02/ 2887 PCT/E P111 /11330 cyclized to yield conmpound (I) . The reaction
can be carri-ed out in alcool, e.g. nethanol, at a tenperature of e.g. 75C,
in the pgg§%9ﬁ§‘9f Mercuric oxi de (HgO). 5 Pharnaceutlcalpgeﬁﬁgﬁhgmpns The
products o e invention,are adm nistered in the formof conpositions,

whi ch are appropriate dependlng on the nature, and severity of the
condition to be treated. The daily doaﬁgtn humans is usually between 2 ng
and | g of the 10 active ingredient h nmay be taken in one or nore

i ndi vi duak ggoses. {The, CpEPEEif+ ij@*)arf-%)y f iﬁél@éi@l%ﬁ@ ) a4 €

conpati bl e mnth t he ntended route of such for exanpl e,

tabl ets, coated tdptiersl- %eﬁﬁﬂﬂ%&drﬁbh%hﬁe% BbT %ﬁmders for 15

‘i nhal ati on, 5Upposbé&iéﬁ'ﬁamﬂﬁtﬁ]m@yci@@ﬂﬁpéﬁw&erybm ahcidansihgel s or
suspensi ons. These conpositions are prepared by nmethods which axe famliar
to those skllledl?ﬁq art and conprise fromO0.5 to 50% by wei ght of
-active ingeedi ent 4€Omﬁmym&bpénty&nmnmeﬂ&+ma@hmhd4A@—dihyﬁm@%ﬁby3we]ght of
a 20 pharnaceutlca% * 8# iﬁyr %&g is appropriate and conpati bl e
with the active prl e and t S|ca orm of the intended

conposi ti 364 Soh(ﬂ%6ﬁfﬂ¥ﬂk@h@EﬁYlﬂmlm©c4U@et%bhd%r% diky@rets, dispersible

granul es, capsul esp; cachpts &f§z§PD@D§1$058n§§mléé Asolid carrier can
be one or nore substances m% may al sSp act as dlluents fl avouri ng

agent s, séﬁ@blllze4s[5T&brF%%9¥% P%%%ﬁ%h@%ﬂ@ 24 eReshY b hderdihydreap) et
diahntegrahlng agepi s3, 41tﬁ§@d?é§§1bzdﬁn]eneﬂﬁamiaélng material. In
powders, the carrier _is i ne ivide m.xt ure
with the Fﬁﬁbly dl%l&%d(gé Y@EO%%nB%ﬁEH lmfﬂofaﬁT@?ggyf %C?fb%dgonponent
is mxed with the ¢arsj+elthhzdigzohe2 ngtbsbangabidei ng properties in

sui tabl e ortiops,and,c hap shze desired. The
powder s, &qylﬂs éﬁe?s gngﬁég 1u€h%ﬂgl § I’?‘e?"}l@ﬁ'oi?ﬁcapsules preferably
contain 5%to aboull7396bthiadiazelve- Ebhﬁ@ﬂ@ﬂmlngera%l@OE@rEEQZQlQre
nmagnesi um car bonat g, gagneS|un1stearate talc, |actose, sugar, pectin,
dextrin, starch, tragacanth, neth cel | ul ose, sodi car oxynethyl WO
0212887 PEHEEP01/ 14336-MethylrBr &iemes YBmFWéi‘-?PﬁﬁY@iHRlne ¢dabutter, and
the-1ike. Tablets, dmﬁyﬂees[wapmptmaamdzeapsuyw -banzamidsed as solid

dosage for sui t abl adm n ation e. delivered as
a sp?ay (éﬂf er |nRa?BrZésﬁygsgﬁYSCXSEPEFﬁXElWFF?gd MF%EHBX gpproprlate

val ve or in a nonpdékgdroséd, 8pal ahnedibzoled- Mﬂihbennemedeng val ve).

Li quid for repar ati-pn sgl . | gLons.
Storile whiS of wat 0P pPUOIrLaL2 3Ry opeBE A5y RARALFDE- Bl Ry T, 8
conpounds may be némhydned[és3aﬁ]ehaﬁéﬂezeﬂ Pryli dbgrap@idei ons suitabl e

for parenppfpl adnhnqgtrquQnZRqugLﬁ gggﬂetg?bgaﬁegemlmhﬁ@)b@ ﬁgtﬁyUated
in solution in aqueous ene tiLon Aﬂueous aolutlons for

P
oral administratiofis éaﬁlb¥é i?eﬁa? 9d&P§§ ror %y’ tHENZEMYE conponent
in water amb addi ng sial-t (dbRe, QSI*(Dr-anHydrblxgtvcybﬁogeagemtnsnost—abmlethgﬂ.s and
t hi ckeni ng agents d ug Leon can be nade
by di spersing the gﬁhgg |d@g ¥j5§H§§§g§ ean ? & ﬂEaﬂ%gether mnth a
vi scous net#3i al saeHSas(ZB*néRabaB §ydrn6VrGYg&ﬁheXVésmﬁ§°)nétW?K yl-

cel | ulose, sodium gagbgyy, gﬁ&?y'nc 'haﬂtﬁasdlaaelobh%]sssaeamlaa agent s
known to the pharnaéeutlc ormu atlon art. greparlng supposi tory
e

preparati ohs%t a | ottt Kﬁ@*méﬁ*suéhHaérgxﬁfﬁVGﬂ §HYE AEPOACRITGIYEri des
and cocoa 25 butteg 'ssdﬁhgza&or-rqht @914@'&@11TaHQa%©tLl-Eeyﬂ.U'gbéellzemtldbs di sper sed
therein by, _for exa bﬁ r|n The nol gngene % %FJS t hen
poured intd’ %o%venﬁ yﬁf S-8K8 EVF 60P’ and éﬂﬁg Y.” Enemas
_ar e -obt ai ned accordung HQthﬂeﬂnapbdcédqﬂésbbuzpmeﬂare sol uti ons adapted 30
for rectal nlnlstr 3@ 3Fggg§ug&% %&%Rghgqgaq&95glng bR wy et hods

(these foans can not imilar mnister a drug such
as 5- ASA f ox treatﬁn@yﬁd@tdéoﬁuﬂéﬁhlpﬁéﬁépdbpyYﬂﬂebﬁﬁ&ﬁW&@@ut|caI

preparatiofizgs in unifs_3q:8esage)larmiuics 1fo%mylt1hﬁnmenahe&:lh@|1 ds
divided into unit doses cont ai QE&&prla quanh es of rug. The unit
dosage form can be 4aSpsdfyged- Fegaﬁ RAiprel-ga¥itd ng discrete

quantitiesipf the prggar(@kicadheken-enylimino)-4- methyl 4, 5 dlhydro—
[1,3,4)}thiadiazol-2-yl] -benzamide



WO 112/288.t7 PCT/EP01/113301 exanpl e, packaged tablets, capsul es, and
powders in vials or anpoul es. The unit dosage formcan al so be a capsul e,

cachet, ol3pkgy itself, or it can be the appropriate nupleippal 133y of
t hese pagﬁageg forms. 5 Methods of treatment. The conpounds Q% t he

invention are selective PDE7 inhibitors. They can be used in the treatnent
of various 10 di seases, as they can nod _zie i nfl ammat ory and i nmunol ogi cal
processes due to an increase of intrace ar cAWP | evel s. The di seases

that can beyguccessiwmk| yriyeat ¢d-maghyvesnaael ynTreekhzbelald) di seases,
aut oi nmune di'seases, in iannatgré dgseasgs rgsglritar di seases, CNS
di seases, 15 al | erRien¥idzdtad L  dndbERTABIorCOLxdcY L nEeHSATLERS “di seases,
-gastroi ntestinal diépeasrexawbiceral pain, inflammatory bowel disease,

osteoarthritds, nmultiple, selerosi nic ugii ve pul nonary di sease

( COPD) aé*ﬁ%a, canéégf?%éghﬁng §ﬁ%§2%9d%fP§?§%gyS§yndrone (AIDS) or graft
-20 rejection. The tbnpodhtbiefliskeliAvehidenedminol ov-hyd¥0oxyabaegoic
typically at nost 5.tM preferably below 1 ACM and even below | oo nM The
invention finally felates to a method_for .the 25 treatment of the

above- menti&hed di 3ed8ed4cEWpRPsPRENENT ArSeERY hg3Ho (&, Aafdkbiagieerdal arly
a human, in need theyeofearatfihe¢tbuazampuatiaf conpound of the invention.

Exanpl s CHboundssof St I8 -PRTCATPh- RATEY boen EREHLARFR the sof tuare 35
"AutoNon]VErsiOn'4[@73D§]thiadﬂgmbﬂ-Q-ylidwﬁbﬁﬂiﬂ8$rbénEGIbEBbﬁH/11330 R2
Cs - Ra-slils 1 R SIRRFErfodratd ToPROTERRE SRASL I RESFNR A Do A o=
met hyl N-Met hyl - hy@HaZilndc 4l tbdiedhpabd -acydidenngniosi eberzhiyl Bgddazi ne
(370 mmol ,181%9-.43 mgl )y svqs pddednkQul reay YL pRENRYT ) PELARE HYM-A¥dr oxi de (370
nmml, 20.7 g) in 90a : :

[1,3,4]thiadiazol-2-ylideneamino] -

cyclohexanecarboxylic acid

I83 [5- (4-methanesulfonyl-phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2-ylidene] -piperidin-1-yl amine

I84 [5- (4-Methanesulfonyl-phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2~ylidene] ~ (tetrahydro-pyran-4-
yl) -amine

I85 3-[5-(4-Acetylamino-phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2-ylideneamino] -benzoic acid

I86 N-{4-[5-(trans-4-Hydroxy-cyclohexylimino) -4-methyl-
4,5-dihydro- [1,3,4]thiadiazol-2-yl] -phenyl}-
acetamide .

187 N-{4-[5-((1R*,38*) -3-Hydroxy-cyclohexylimino) -4-
methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl] -phenyl}-
acetamide

188 N-{4-[5- ( (1R*,3R*) -3-Hydroxy-cyclohexylimino) -4-

' methyl-4,5-dihydro- [1,3,4]thiadiazol-2-yl]-phenyl}-
acetamide '

189 N-{5-[5- ({1R*,3R*) -3-Hydroxy-cyclohexylimino) -4-
methyl-4,5-dihydro-[1,3,4]thiadiazol-2-yl] -pyridin-
2-yl}-acetamide

I90 3-[5-(4-Chloro-phenyl) -3-methyl-3H/-
[1,3,4]thiadiazol-2-ylideneamino] -benzonitrile

I90.1 [5- (4-Chloro-phenyl) -3-methyl-3H-[1,3,4]thiadiazol-
2-ylidene] - [3- (1H-tetrazol-5-yl) -phenyl] -amine



10 aqueous al cohol (130 nL). The m xture was cooled to 5C, then carbon
disulphide (370 nmmol, 22.2 m) was added dropwi se with vigorous stirring,

over | h, 4 he tenperature of the m xture was not all?gﬁ?§%8”%$ e above
7C. The resu tlng yel |l ow sol ution was diluted with water
the methyl iodide (370 mmol, 23.34 m) was added slowy while the nlxture

was stlrred vi gorousl y. After the stirring had been continued for 3 h at
10- 15C, ~' the white crystals of 2-nethyl-&&ret hyl dit hi ocarbazate (1a) were

filtered shed u ) Q I etrol eum 20 ether to
give 38 g OHO %,1\]2 d%m[?megllﬂc%rrlrpﬂ%ﬁ% bﬁeﬁgﬁ e ﬁgéﬁ?%— ﬁﬁ% % 00MHz, DMBO $ ppm

2.32 (s, 3H) 3.60[ts3.4Hyhigdigzpgd - 22H5L1d625amhfleﬂ mdEo%Y -PROTOCOL A
.Internediate 2a: RgenggﬁbahneRS chloro phenyl

-[ 1- (4- Chl or.o- phenyl ) - net han II- hydr azj necarbodi thioic acid
nethyl astet® 30 Thé- iﬁpﬁépﬁlapgxaF?Fng @?§£§g %ﬁﬁ , 9.30 nl)
-(R3CQOC1) WO 02/ 288, B74PEHAEB!&zbl133911déheam$naddpdehgld—suspension of

2- met hyl - Srret hyl di thi gc 33 10 g) in toluene (80 m). The
m xt ure was stirreEQ ? 2L93é§&$5§14ﬁ g%en al l owed to ‘cool down overni ght.

The solidsiSlkere i sdbafédBbpmbi-Bt-methyd -prhengdhed-wethyatéf- and then with

ether to give 15 gof 5t 3-agyk t Vi ocar bazate
Coay el 74% o [9f3 Wﬂftﬁiaega%gl 2 9%1(1%11@2 egbiéh@&g; agiltélg s

7.65 (dd, P#-1 7. 90<§dayciﬂpexyi1meeocé mfﬂ}lyl 405rALEYRE@ ate 2b: R2=

nethyl R3= 4- (nEtWY|§PhﬁQH¥hhlﬁaén¥b -yl) -2-methyl- benzonltrlle
-[1- (4 N@thanesulf

p nmet hanaqyl th I |necarbod|th|0|c
aC|d met hyt2ester 4T é SEFEOE FQ}FHénﬂaé B%GEQEE correspondlng 15
benzoic acid. The dppsoplthtedingblell-gilide @btﬁ&lﬁbehzamra% g) was added
to a susp on of t - e dit hi zat D51 1 Qg) in
t ol uene ( Afgérqg B¥ e?Fb%%Lgh%hhg%?%?Z %ageéég dl g&%ﬁhlght
triturated in ethed1aad4IOhsﬁﬁiﬁéélo@eV12 -kyafl oRExYd gm@@e440 my of the

expect ed pfé’éjuft (2b)§sz§¥elwgbk9ﬂ%h@ 4Ykneltﬂy18aSslbL1W'axb400M4z DVBO) $
ppm 2.5 (s, 3H) 4H) 11.9 (s, 1H
25 Internedlate ddy3 itﬁé?ﬁ9920ﬁ33‘Ziéyanﬁﬁﬁﬁéﬁyr enzamide

N thl | (4- to@m% pheayl(k- @Em@ﬂ@k&hﬁiﬁlﬁ&-hyh@t gq%r)ecarih J:U;-l OI) c(gglcgc b 30
met hyl ester e appr a r ori g

was added to a susgg vﬁh hﬁ % %Epﬁy 1&e@h§VﬁFPﬁVb 448" (22. 77 ol
3.10 g) inIedl uene4(25- Eybloﬁbxyﬂuxuune4wmet@yﬂrHeﬁ dnhw@hkux for 3h-3h30

then allowed to cogl ghﬂqagxsa 9%& zTﬁﬁét le§ e%;gT@ a%%ﬁdbymf§h5135

filtration, washed "w efand r|e to give 4
of the expected 3- @ﬁyﬁrz met hyl - S—nethyldlthlocarbazate (2c) . Yield= 68s .

I93.1 2-Amino-4- (5-cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -benzoic acid methyl ester

I93.2 2-Acetylamino-4-{5-cyclohexylimino-4-methyl-4,5-
dihydro-[1,3,4]thiadiazol-2-yl) -benzoic acid methyl
ester

193.3  2-Amino-4- (5-cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -benzamide

193.4 7-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]lthiadiazol-2-yl) -3H-quinazolin-4-one

I93.5 7- (5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -quinazolin-4-ylamine

193.6 7-(5~Cyclohexy1imino-4—methyl;4,S-dihydro-
[1,3,4]thiadiazol-2~yl) -1H-quinazoline-2,4-dione

194 4¥(5—Cyclohexylimino—4—methy1—4,5-dihydro—
[1,3,4]thiadiazol-2-yl)-2-methoxy-benzenesul fonamide
195 5- (5~Cyclohexylimino-4-methyl-4,5-dihydro-

[1,3,4]thiadiazol-2-yl) -2-methoxy-benzenesul fonamide



WO 112/ 288. 47 PCT/ EPO1/ 11330 1H NMR (400MHz, DMSO) gppm 2.45 (s, 3H),
3.65 (s, 3H, 8.05 (m 4H), 11.85 (s, 1H). Internediate 2d: R2= nethyl, R3=

4- acet yanj po- yl 5
N'-(4-Acerq’§|%é’%lﬁg benzoyl ) - N- net hyl - hydr azi necar bodi t hi oi & aci a" Hethy!
ester The acid chloride was prepared fromthe correspondi ng benzoic aC|d.

To a suspension of the appropriate acyl chloride (10 mmol, 10 1.4 g) in
toluene (30 mM), was added triethylam L@ZO mmol, 2.8 m) followed by

2-met hyl - $yget hyl %ﬁ;@& 1704 . & # 9)3 The 1 Xj UhEalRSz01 -
nalntalne§ at QOCF% i%zﬁﬁo S aﬁ%ﬁégg conégntr te u?der reduc%d p?gssure
The residue was téhmﬂi¢ﬂ@ﬁ@mb®®brbm®¥%hﬁeac%ﬁsﬁ%@hbhc@SﬁFFh wat er, 15

concentratgg yndera s PUACPELS SHREn D wﬁ@@ Yk AeCOEL 4 ehgaa@ 3028 g of
t he t|tlelggnpound eﬂ = 2500§E§ Mg > Hy C)PE ppn? 2. ?so 3H),

2.45 (s, 3H), 3.65%T¥l 1@@4)‘8&‘?1%% { nmc a}'f—‘la@ (d, 2H), 10.30 (s 1H), 20
.11.40 (s, 13H). 1. |r[§£[3®%@l1ﬁl25vpﬁrdmtiwyl R3=14; :a;:e} yhaaingaza1pyki dyl

N - (6-Acetyl am no di ne- 3 r.bonyl N—ne hyl hydr azi necar bodi t hi oi ¢ aci d
met hyl ester 25 Tﬁgybé ?F%ﬂ?%?fd%eﬂgpl% pared from the correspondi ng

benzoi c adivd. To &3 -s[BpehsCihond-3 heubpanoyt i phenptyt3 ehebhite3®63 nmol , 11
g) in toluene (150 bl : f.0 d by
2- met hyl - S—nethyld¥?L|ocar%g§g§%Z%%2 n2D+&QﬁQ§ i&%g §§H£%l%hgg?&$oon1
t enper at ulé? the|ﬁ7d5n@yﬂb@h%&ﬂ%EM%mﬁt%dm%ﬁhﬁ -¢ eBudtay@rassure. The

residue was taken Nf9 g E’Hl@&?&@éi‘aﬁleyl)/\ﬁﬁéﬁgoﬂﬂﬁﬁﬂ‘éth wat er,
concentrated under Teduced Essure and- Rgrlfled b chrfnatoggaphy on
T goo¥

silica gelf9f93: 5 (EehPis Ange orf LEatgEvRZ9 he 35 title
conpound. Yi el d= ﬁﬁﬁényﬂ1l332{28§74FEHX&E@&t&13BOy1tHMNB}ééﬂ@ﬂkt, DVBO) $

. fo 9%51(03’ 1 %yi,goztg#%ﬁwﬁ%hgﬂg-g?gg’iéﬁ}gfgr%%ngfgﬁgk-ég)o}(%bﬁ%(S’
Internedlate 3a: RZziadihyb]-R3ylideheébramphenyl 1, 3, 4- Thi adi azolivm

5- (4-chl or. 1)z 3 = Lorat a ensi on of
The (om) (eR YA @Eégfifﬁégﬁéﬁ# gg‘-@m&?ﬁ%i‘ S s e (30
m) was added sl owly.an#! Ehéadieroy-70v4) 65 931/%%%1165 61 nl) was added

dropwi se aty ogQCof or [d- hpugy- &_{)ﬁnéeﬁm—?@ﬂalﬂﬁéﬁhylgm!\ﬁéeﬁhyued at RT
over ni ght and the reC|§|taé ggi flltﬁai g was 15 washed with
ether and then air gy QSﬁeBYl Aa-PPEREL cdffpound (3a) as white
solid. Yield= 97 %1, 1H NVRi 44D ; 2 DYBEOjegeppoycPoB@x s -adtfhe, 3.99 (s,
o 157 2k (4 8- 60810REky1 2R AE- £ ThELnb M s TagRfh2R2
[1,3,4]thiadiazol-2-yl) -phenyl] ~acetamide
1100.4 [5-(4-(bis-ethylsulfonylamino) -phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2-ylidene] -cyclohexyl-amine,
I100.

Ul

[5-(4-(1-(2-dimethylaminoethyl)amino-2-nitro-

vinylamino) - phenyl) -3-methyl-3H-[1,3,4]thiadiazol-

2-ylidene] -cyclohexyl-amine

I100.6 (E)-N'-[4- (5-Cyclohexylimino-4-methyl-4,5-dihydro-
{1,3,4]thiadiazol-2-yl) -phenyl]-2-nitro-ethene-1,1-
diamine |

I1100.7 [5- (N-cyano-N'-methyl-4-carboximidamide-phenyl) -3-
méthy1-3H—[1,3,4]thiadiazol—z—ylidene]-cyclohexyl-
amine

I100.8 [5-(4-(N-cyano-N'-amino- carboximidamide)-phenyl)-3-
methyl-3H-[1,3,4]thiadiazol-2-ylidene] -cyclohexyl-
amine

I100.9 Ethanesulfonic acid [4-(5-cyclohexylimino-4-methyl-

4,5-dihydro-[1,3,4]thiadiazol-2-yl) -phenyl] -amide



Internediate 3b : R2= nethyl, R3= 4-(nethylsul fonyl)phenyl 1,3,4 -
Thiadiazoliun]
5-(4- Methg nyl - phenyl ) - 3net hyl - 2- (et hyl t hi o) - per chl p To a
suspensmn o H@ (2b) (0.69 mmol, 0.22 g) in ether (3 M)P%H?é@g"acetlc
anhydride (0.4 m) was added sl ovay and then HC104 70% (0.90 mmol, 0.080
m.) was added dropwi se at OC for 1 hour. The resultant m xture was then
allowed to rise to RT and stirred for 35 The precipitate was isolated 30
by filtratiq Hhen ﬁistégéﬁéohgxgh‘iﬁuﬁgoﬂﬂe% vibg, 6xpe g&% [1,3,4]
3-net hyl . - 2- rrethyl diazoli um perchl of at e by as a white
solid. Yield= 78%thip Z@loémq,% -PREBOYLy-BpR: 3 . 14 (s 3H , 3 .33 (s,
ggl)l/ ,3025 %Vbzfob (11?,2/135%% égczahést llgxtlhc)rmgt%l(dds amgdrws (rﬂz??z/ M*lh=|
ter late 3c = t hy
RO= 4. cyano. phenyl Tht % 41 thinraaralor-in -ehetiyi 1 5L B aEe Ry
.5- (4- cyaaophenyl ) - éthplhyhréénethylthlo) =perchl orate To a suspensi on of

i nt er nedi 20 1 4 5 ether (5 and .acet.i c

anhydri dea% ( ) % %’fﬁmgooxc‘:’( f§ J/'g}’mwg}lming mﬁ“ gWXS ~4d e&lgygﬁ\% se at

0C and stirred durl[hg3 141 8Bimddares - at-yﬂ)i[:-b¢heenesuﬂtfanammdﬁture was

stirred durjqg 1HB9. h1508ILLQERELRIUERPNdni NG, BLAELRLIAUS 5 - BER ed by
g th

filtration, was wash n alr ried to give
the title corrpound[%a%)4é§hmﬂtlé2§é|-2dyl»rbﬁazogswcm NRRLYZ0ERbET DI\/SO) g

ppm 3 . 151(®2. 13H)2v-cl‘}18i=o€§r-(gHbyclghéﬁyﬂ.ﬂ'mlﬂ@)-zl mébhbnt-ar sediakardd: R2=

nmet hyl, R3= 4-acetyl a 0 adi azol.i um

5- (4- Acetylanlnophiﬁygg étH5P§9¥ZQ%n§tN} fh?ﬁ%aP?ﬁFluoronethanesulfonlc

acid . To m&spengiOhlofotBd)(5(4yslotekylim28og) ~metAfldiag Bl-dituyatr-bane (15

m ) was added tr| t.nif] woro h n | f;onate (12.9 nmol, 2.34

ZnL) dropw se. #eguﬁ Eﬁ&agﬁafﬁﬁ 2 ng |§F§§ gernight. The precipitate

was i sol atEdy f|4%KétCynl@h@xwﬂemluprédmahbyl feludédypressure to give

(o %o o o ool F TR RO et Rt Lot
0 ’

3H), 3.10 ¥%0434), 44(iscwlogﬁywl?mnocédmeghyl %, §5 taydren) 10. 40 (s,

iH% 430hl néerm%‘fll afe, 3621 Baagiekbil-2 -R3¥-Bensaiyham no- 3-pyri dyl

rthi adi azollvm

5- (6-acetyl am no-pyridi n~3-yl)-3nmethyl -2-(nethylthio)-perchlorate To a

suspensi on of (e (Sodpombs 1 wW)ilisest hein(lil:h&1) age3bieh owtipcadded

acetic an e |1 10 vy | . =0. Wi at

0C over rﬁﬁgﬁﬁgﬁéé%#%%}i |n§$@gggﬁ?£g;a§e¥%¢/ :Y?yaeaftozﬁa%ﬁﬂéggtogﬁo om

t enper at ur&oxmel st i (T)ed Ssuedr naghtsolxrtias onhlydretes , 70phegmaceibicad lyg)

Was 5 acceptable salts and polymorphs (different crystalline

1am1no-

lattice descriptors). _

Pharmaceutically acceptable salts of a compound..of
formula (I) include salts having a basic part and salts
having an acidic part.

10 The expression pharmaceutically acceptable salt of a
compound of formula (I) having a basic 'part should be
understood to refer to the addition salts of the compounds of
formula (I) which may be formed from non-toxic inorganic or
organic acids such as, for example, hydrobromic,

15 hydrochloric, sulfuric, phosphoric, nitric, acetic, succinic,
tartaric, citric, maleic, hydroxymaleic, benzoic, fumaric,
toluenesulfonic and isethionic acid salts, and the like. The
various quaternary ammonium salts of the derivatives (I) aré
also included in this category of compounds of the invention.

20 In addition, the expression pharmaceutically acceptable salt
of a compound of formula (I) having an acidic part is



VNO 112/2887 PCT/ EPO1/ 113310 added at OC and the m xture was stirred for
2h. The precipitate was isolated by filtration washed with AcOEt then dried
under ssure to give 1 g of the expected (3e) 770

1H NVR (%8’(;'/2@%3/50) $ ppm 2.15 (s, 3H), 3.15 (s, 3H), 4 Tﬁ'?wm"

8.30 (dd, 1H) , 8.40 (dd, 2H , 8 .90 (d, H , Z1.05 (s, 1H) . I\/B(rﬂz) /
M+l = 280.92 10 Conpound | : PROTOCCL A‘:?Féarrpl e |1: Rl= 3-benzoic acid, R2=
met hyl ; R3= 4-chl orophenyl 15

3-L5- (4- Cilrpiergthsy | do- §eﬁ'§§:h)t|0' %héluauéltabadisabﬂ -2y | denpathas] olﬁenzoi

c acid To suspensi on of adi azol i erchlorate
0.25 g) BiMHFol (153, whiygh m§Ya O%H{%A yﬁ%’f‘)dn?]i B8 Hio no%g%&&cg)o and
triethyl ar& rfar ik based <@:1098s foweegaapladdeﬂe aydrbhedassxbufr alkad i

mai nt ai ned_. t 70C for. 7 h in forrred
was i sol atSFHS i 13t | 5@51(??51& v8a6%%8 gmég‘? %he xpe e’d ngrrﬁ-_ga%n Wi el d=
74. 3% 3H MMRyr{eDOMz , aDi/SCra$cppm , 3. mﬂl(ngs 3|—()d1be7113;0.e(td1ylen§|el)1am~1ng5 7.5

(dd, 1H), 1

bo o1y, o fietifee pET ) s M Bendrlim e a8 phe

99 . 03% Joikmke %wmﬁgafewdum@wr@w ST Uy fwéoafrw@@dwh as

gescrl 3ed ﬂ%‘cﬁa‘xﬁé&}ht fla{md%c%r&hﬁlnﬂg SRidaf e (@%@rna%s@t ﬁSP@ﬂ&?n{a@mﬂb&l The
esired products were obtaine ter pu atjo chr gmat ogr.aphy

silica gelSa}8s} pyrBesge) Ssl [5‘-‘(4%% 0 ]Oggpﬁ @”ﬁ%&m@ g 13’]

thi adiazolwiRighi ﬂ@nm@bﬁp&rwsﬁohexemﬁchybmférenaeL@I WO . 02/ 28847

PCT/ EPO1/ 11330 L2 ChI Qr o yl

_3-met hyl - 3H [ 1 ‘ﬁs h?a}af%é’éﬁlg o8I 2,8503 %ﬁg] % SRENIPYERRARE PECH 85 4- cn

| or o- phench)qurrEtdqalr 3tb [ ©n8, Akiilketl aiol -they| an@ne(]s—e(ﬁs Buhggaphénylot ani n

ell .4[5 Chl ph -Sg{rl%@yl 1, 4]

t hi adl azolég- STk 0 /| -gin-%snil 1. %1\# [ 52:({21 %:ﬁlsoro phenf/al ) - 3 nmet

hyl - 3H[ 1, @ongtempéata@ol 2-ylidene]-N~, N -di et hyl - benzene- 1, 4-di am nel 1. 62
-[5-(45Chl or o- phenyl ) -3-net hyl -3H-[ 1, 3, 4] t hi adi azol - 2-yl i deneani no] - 6- net hy

| - benzoi cacidl 1. 72- ,

2-[ 5- (4- ChPBPeeBRckoY \Ehe RIERATANION. 3 4]t hi adi azol - 2-yl i deneani no] - phenyl

}- et hanol I 1. 8['ﬂ1e(lbdﬁljjdmm@}sphelﬁyl j:ha.g mehvyhte Bdh [dan 3,bet] synthesised

Ly~ Sht [ 12504 FBRTHa) Bo Choy| PROBBAN nBLoRRErEREnt o) - SOtiase Etre

| 1. 10: Rl—uelﬂ:asbngylrnedth@dlodO@yfcl beCRZheneLhywthQ—JéBc]hmgW% ﬁﬁeﬁyl 5
3- [539 ) in thyk-3H t1,3, 4]
t hi adi azol _%4?{58%6352%@%10 cyc exanecar boxylic acid ' Conpound |1.10 was

prepared by the procedure described in exanple I'1 13h at 75C): using
appropri at gprbbebfiegi:at es and reagents (protocol A) . 10 The m xture was
filtered and the filtrate was evaporated to dryness. The residue was
purified by.silica gel chronmatography eluting with dichloronethane
containing fromO to 5s of nethanol angsthen isocratic el UBI onRX\nth DCIVI/

MeoH (90/10) . 15 Yielde 7.4, Me: | R3COC1 |
PN —_— SN —_— /U\ N
HN~ TR2 H,N - RN
z g =Y
2

1 S :

R2
N1 }\
AR, HC1O, /( §\ R1NH, Rs/L
S

> R3

3 (1)

The starting compounds are either commercially
25 available or can be prepared according to routes known to



1H NVR (400MHz, DMBO) gppm 0.95-1.20 (m 4H), 1.62-1.74 (m 3H), 1.74-1.80
(m1H), 2.10-2.13 (b, 1H), 2.39-2.48 (b, 1H), 2.84-2.90 (m 1H), 3.10 (3H,
s), 7.33 , 7.44 (dd, 2H) ,; 11.89-11.84 (b, 1H) . 8-47 5
T 15 50 W8l (mz) | M+l = 352/354 HPLC (uv purity, fflyé?f%‘;’%r&
97.61% (dd, 1H) , 7. 56-7. 64 (m 3H) , 7. 78 (dd, 2H) , 7.95 (dd, 1H) ,
13.52-13.59 (b, 1H . M8 (mz) / Mkl= é% 348 HPLC . (uv purity, ~, = 214
nm = 97 . 64 % PCT/EP111/ 113311 Exanpl 2: Rl= 2-benzoic acid, R2:

et hyl, R3pA-Hhloraophelly! see M. Akbar Ali, S.E. LlVln gton, and D.

2- [ 5- (4 Chl or.o- phenyl ) - 3- met hyl - 34 t hi adi azol | den ben20| o
acid To a m'oﬁ%?rﬂaﬂlﬂatﬁpé’ﬂﬁﬁi‘oﬁ%ﬁpéwcﬁ%r % 2)3h) (gh?f

? '25t %)I | rA_et'_h@;ﬁ;@éO 7gé;3 w.) , E%:gzgmrﬁa;);bes}z@thaﬁtbd 6@884(11‘933),, Oe.llﬂog).nand
riethylamn : , 0. a an m. Xt e eat ed
ot 70C 1 o7 TRRHAE O £ TIPS h LT AT S e Vb 11 U b 6T D7g ve
210 ngsof the expect ed, conpound. Yield= 87% 1H— NVR (400MHz, DVSO) $ ppm 3

8 (s, 3H , 20#352) ) end- éﬁbséﬁ'éﬁegal Sy @ralz it =164 dd AU - g1 pgnzoi

eC|d R2= net hy 4-¢hl or o-
5-[5-(4- cmamhprphengu}plaldet rayud mq[til 321@) phkydiraodidgy ISumhezsi MEFRYLf| uoro

-e)tzg%f'ecl gifdudgllc%mgmw |“2 ftjoﬂ'(iistp"c?ﬂ%gr e?d@%ltr%@. proqegubetqteﬁ%labed 0
ate I nte lates .an reagen protoco
preci pi t at®-oht ‘"o’igr R Rg was NEF Za%sh Eﬁ@ F&gﬁl've @p%B?"én& t he

titl eloonpesiidht Mk Ab&HO8E, can be used and will be easily determined
by the skilled person. For example, and without any

limitation, one can use for the reaction of the substituted
hydrazine with carbon disulphide an alcoholic solution of
potassium hydroxide with a temperature not exceeding 15°C.
15 Methyl iodide can be added to this solution or to a diluted
solution (e.g. with water).
In step 2, the substituted S-methyldithiocarbazate is
reacted with an appropriate group R3CO-X in which X is a
leaving group such as halogen. Preferably, R3CO-X is an acyl
20 chloride (R3COCl). The reaction can be carried out in e.g.
toluene as the solvent at reflux. The corresponding acylated
methyldithiocarbazate (2) is obtained.
In step 3, the acylated methyldithiocarbazate 1is
cyclized into the desired 1,3,4-thiadiazole. The reaction
25 can be carried out in the presence of acetic anhydride (A7)
and perchlorate HCl0, in ether, preferably, at a temperature
comprised between -5 and 5°C, preferably 0°C, or in the
presence of trimethylsilyl trifluoromethanesulfonate in
dichloromethane, preferably, at a temperature comprised
30 between 0 and 25°C. After stirring at room temperature
several hours, an intermediate compound which is the 1,3,4-
thiadiazolium perchlorate (3) is obtained.
In step 4, the 1,3,4-thiadiazole (or its perchlorate or
sulfonate) is reacted with a suitable amine R1NH:, to form'
35 the final compound. The reaction can be carried out in
alcool such as ethanol as a golvent (the solvent may also be
an aprotic solvant such as dioxane, dimethylformamide (DMF)

or acetonitrile), in the presence of a base such as



1H NMR (400MHz, DMBO) $ppm 3.71 (s, 3H), 7.29-7.33 (m 3H), 7.48-7.51 (m
1H , 7.54 (dd, 2H) , 7.70 (dd, 2H) , 13.27-13 .29 (b, 1H . M5 (mz) /
Mt1= 364h86%234HPLC (uv purity, ~,= 214 nm= 95, 77% WVOp@z/ed8f1i350 S~

PCT/ EPOL/ 11330 Exanple 12.2: R?.= (2,4,5-fluoro)-3 benzoic acid, R2=

met hyl , R3= 4-chl or o- phenyl

3-[5-(4-Ch|oro-phenyl)-3-nethy|-3FLL1,§A§ t hi adi azol - 2yl i deneam no] -2, 5, 6-t
rifluoro-benzoic acid 5 Conpound |2.2 repared by the procedure

descri bed di} HYMRIA 2 UShAY pREF SRS DPS | ake 4 NtemRdiahase agémpeageat s.

Acet oni tril d | vent t ti t 80c f
2" ah( pr OISSESSR) SUTIAE AT § oroHatt ST OO L 0 B0 24 of 1 and.

-washed 10 with MeOH to give 0.250 g of the title conpound. Yield= 48.6%

1H NWVR (4QONz, 0. $ppm 3.74 (s, 3H), 7.44-7.54 (m 1H), 7.55 (dd, 2H),
7:73 (dd, “A9-°%x 15-14.30 (b, 1H). MS (mz) / Ml= 400/ 402 15 HPLC (uv
‘purity? ~ =214 nm = 95 . 82 %Exanple 13: Rl= propyl, R2= nethyl, R3=

4-ch|oro-pheny|L5-(4-Ch|oro-phenyl)-S-nethyI-3FF[1,3,4]thiadiaz%E-Z-yIidene
]-propyl -am ne20 To a suspension of 1,3, 4r1hi adi azolium |

per chl orat e(3a) (0. mmol, 0.10 g) in met hanol (4 g1 _N s
prop~rl ami ne(1. 35 , +0. 34p—gh) and tyjg ?h??%ni nnnlﬂ qugé
m } wer eadded, aagrt e reaction was heafed al 55C for 5 hours,JChmeIing,
the mxture was évaporated to dryness and thegr ude25 was cHBomat ogr &hed on
silica gel (Alltech colum,2~ gsilica) wifh a mixture of cycl ohfxane: Et OAc
(98:2)" togivethe expected conpound. Yi el d= 0.03g, 45.2%iH NVR (400VHz,
DMSO) g ppm 1.89 (t, 3H), 5.53RB. 65 (m30 2H) , 2 . 97 (t, 2H) , 7.49 (dd,

2H) , 7.62 (dd, 2H .M5 (m ¥ Mrl= 268/ 270 HPLC (uv purity, ~,= 214 .nm
= 97 . 60% The fof#UWin%ﬁg qﬁggs were prepared by the procedure 35
described in exanple 13 in apﬁiopriate i nternedi ates and reagents. WO

U2/ 2587 s3 PCT/EPO1 /113310 13_, RLS) -2- [5-. (4-Chloro-phenyl)
-3-nethy|-3F+[I,3,4]thiadiazoﬁ;k-ylideneanind]-butan-l-ofl3.2[5-(4-Ch|oro-p
henyl)-3-nethyl -3H-[1, 3,4 ~hi adi azol - 2-ylidene] - [3- '

4- et hyl - pi in-1-vl.) - -am I 5-' (4- Chl. -
3 et hyl - SH e Grtifihe RoRBOha B el el ooty aF e o
(4- Chl or o-gzhe®gmh ) be prepared according to routes known to the skilled

- 3-net hyl -33-dJn 3. d ht adiaes) - B; yi.bdmaganunokrazepadugiane3. wednehl or o- be
nzyl) - 5-(4-ch|oro-phenyl)-3-net2%i-3k+[l,3,4 thladlazol-é-yl|dene]-an1nel3
. 6BenP| - [ (Hetarasptsiptre Ao -3- et nye33HPPE3 - 4] t hi adi azol - 2-yl i dene] -ani n
el 3 . 7[5- (4-GH ogeephanyl the3-didviltidd [ 1soBhidtyanate is reacted

{0120, aeol ! Se0e] el pRTL AR LS. (o CBLete PHE hegizea
[5- (4-Chlsuosphtewydd thiosemicarbazide (5). The reaction, can be
-132 e ny! -%{@L%ﬁ&dﬁ%ﬂ%' Zé?l.:c;o ! bdgneanlindadt PR/ oP" ARkl ” el 3o
- 3- neflAy| - Beuparatule eaEpaEeed 2bgrvaehead! Ro3nd- et Gyl Prafanakiyl 0°C.

In step 2, the substituted thiosemicarbazide is reacted
with an aldehyde R3CHO to form the desired thiocsemicarbazone
(6) . The reaction can be carried out in alcool e.g.
methanol, at a temperature comprised between 50 and‘90°C,

20 preferably 75°C.

In step 3, the substituted thiosemicarbazone is
cyclized to yield compound (I). The reaction can be carried
out in alcool, e.g. ethanol, at a temperature comprised

' between 20°C and 110°C, preferably 75°C, in the presence of

25 an oxidant such as FeClj.

Protocol C :



The foll ow ng conmpounds were prepared by the procedure described in exanple
| 3 using appropriate internedi ates and reagents and wth isopropanol as

sol vent. \Rpoly3ndsh?- [ 5- o _ PCT/EP01/11330

4- Chl or o- phenyl ) - 3-net hyl -3H-[ 1, 3, 4] t hi adi azol - 2-yl i deneam no] - 2- net hyl - pro
pan-1-ol13.122- '

5- (4- Chl or o- phenyl )-3-nmet hyl -3H-[ 1, 3, 4] t hi adi azol - 2-yl i deneam no] - 2- hydr oxy
met hyl - pr opane- 1, 3- di ol
.13.13tert-Butyl -[5-(4-chl oro-phenyl)-3-methyl -3H[1, 3, 4] thi adi azol -2-ylide
ne] - ani nel 3. 14[ 5- (4- Chl or o- phepdik) ~8- net hyl - 3H- [ 1, 3,#Tthi adi azol - WO
(12/288.17 PCT#ERebl/ | 43302yl ildene - sopropyh:;a'r{i\n n—154- [5-

-(4- Chl or o- phenyl ) --3-nethyl - 3H [EE-3, 4] t hi adi azol - 2- yfi deHeani no] - benzoi'c
aci dl 3. 16[ 5- (4- Chl or o- phenyl ) - 3gnet hyl - 3H-[ 1, 3, 4] t hi ady azol - 2-yl i dene] - (1-e
t hyl - propyl ) - am neT3. 174-[ 5- (4- Chl or o- phenyl ) - 3-net hyl - 3H-[ 1, 3, 4] t hi adi azol
--2-ylideneam no] - phenol | 3. 18N-[ 5- (4- Chl or o- phenyl )-3-nethyl -3H[1, 3, 4] thi ad
i azol - 2-yl i dene] - cycl ohexane- 1, 2rgdi am ne23. 19[ 5- (4- Chl or o- phenyl ) - 3- net hyl -
3H—[1,3,4]thiadiazol-2-y|idegeh(- (4-fluoro-phenyl) -amnel3 .20N [5- °

(4- Chl or o- phenyl J.R2-%2 a/é/ﬂ .
-3-nmethyl-3H[1, 3, 4]t hi ak3az = i dene] - cycl ohexane- 1, 4-di am nel 3. 21[ 5-(4
- Chl or o- phenyl ) - 3- et hyl - 3H-[ 1, 3, 441 hi adi azol - 2-yl i dene] - ( 3, 4-di chl or o- phen
yl ) -am nel 3. 22[ 5- (4- Chl or o- pheri§l ) - 3- met hyl - 3H-[ 1, 3, 4] t hi adi azol - 2-yl i dene]
- (4- met hoxy- phenyl ) - am nel 3. 23(1R*, 25*) - 2-[ 5- (4- Chl or o- phenyl ) - 3- met hyl - 3H
[1, 3, 4] thi adi azol - 2-yl i deneam no] - cycl ohexanecar boxylic acidl3 .24N - [5-
(4- Ch7. or o- phefijie) starting compounds are either commercially available

- 3-net hyl - ] bhiadiadokr2oyhi dgnel; Mtcdismatdih aidapge 1s21diagi ne
Exanpl e I??%I;Sé%i@%agggé) ?gég?‘g%ggy%}m , R2= methyl . R3=

4- chl or o- Piehy 159§ TAZ§093§5F5-Pﬁféﬁﬁéﬂépﬁﬁeﬁ9¢)F§3%ﬁ§ﬁ§$9§%ﬁ
[1,3,4$éhLadiﬁ;@-ﬁhéifiggﬁagi@p]-gnél@b&b@&gﬂiﬁgadmanﬂnﬂfb&ﬁtéé ﬁﬁsh

pr epare t he. procedure descrihed.in exanp}e, |l prot A witk

i sopr opan eaet]élg?%ﬂf‘?aﬁ@zfﬁ?l geﬁﬁgﬁf&t"ewagi)so‘:ét é"&e&%oc%l’%%né%%?gghy on
silica gel1,(A4+tdcdigd2apsidi (r). Blatregcticn chrhboroasthedeodd &oneai ni ng
fromO to ls { ha LY =.Q. Ql. 12~ .~ 4 pm 1
. 20-1 . %ﬁ%%ﬁﬂvin; 4’6‘-%#. a8 Er}xg‘?ﬁz af ?oé%é (%‘? 451?5 %%8%?83 |
(b, 1H, 5@ (deslBrjraBims-BHE (29 18PCL4. 02-4.04 (b, 1H), 7.45 (d, 2H),
7.60 ¢d, - VO G2f 28847 ik -sé%( Mihe / aMsired24/,3256 diBlL(dboIuIr by,
~, = 214 nm) = 96. 62% PCT/ EPOL/ 113 ( 5 The follow ng conpound was pregared
by the prdceafked desidih b&3¥n WherHl X1 318 tth i]se(?ﬁ?lgtﬁangéc‘é? s8Nt 25| 3. 26
[ 5- (4- Chl af9: phesybme Bhams hyhi 8bhéde 3, 4bthdadicaz Bddnid demié - (éatriibhuor om
etny - phemild-am e Exagplee! 4o B RO oAttt 8o EL M oxiE 410

(et hanes

DMF (if R2-X is alkyl-iodide or bromide), preferably at room

- 15 temperature (RT) or under heating to yield compound (I).

Protoceol D : 1 step

2 /R2
Ne___S I}I—N
e
R3-COOH  + N \f > R3/<s)§1\{
HN\R]_ R1
5 ()
20 The starting compounds are either commercially

available or can be prepared according to routes known to
the skilled man.

In the first step, the.carboxylic acid is reacted with
the substituted thiosemicarbazide derivative (5) to yield



3- C5- (4- Met hanesul fonyl - phenyl ) - 3-net hyl -3H-[ 1, 3, 4] t hi adi azol

-2-ylideneam no] - benzoic acid To a suspension of 1,3,4-thiadiazolium

per chl or (0.547 nmmol, 0.22 g) in ethanol (2.5 m}, nzoi c
15 acid ?‘B@A’%ﬁmﬂ 0.075 g) and triethylamne (0.601 mmlpc%r()@%ﬂgﬂﬂ?ﬂ@) wer e
added, and the reaction was maintained for 6 hours at 75C. On cool i ng
overnight, the precipitate was filtered qff, washed with ethanol. then
purified on silica gel, eluted with a g‘h&ji ent of DCM then DCM MeCH (95:5)
to 20 give.0 |ﬁ;€‘a< t-£dy Compaz o ef @Wélfééwléﬂoﬁ&iﬂzbemo)
$ ppm 3%(@5’%& ]3?%341 A 1H) . 0 (s F/Ell 7.65
(s, 1H), TaFiaddouH)in sar@aazeva@tlczrﬁoi\iezn@?‘i o%S(B O’fﬂjler' 55TRET W 2) |
Mrl= 390 HRIL vy PEs dﬁératurezéﬂbm@ﬂ‘lse85bb%%e'5|me 7Dl dredni 1z eopbunteewer e
prepared by the pr oce

ribed in example_ 14 th an excess of
triet hyl alR4RESIFY e ‘ieh%%# LG AFTPr i ot & anfhie* (1 0eq) . The reaction
-was regluxed for 5h. I4 1[ 5- (4-Chl oro- phenyl) -3-nmethyl-3H [1, 3, 4]
t hi adi azol -
2-yli dene] - cycFofr OBW‘VSH‘FneIﬁeaZT%l?rﬁ ERTSY o- pﬁrgﬁﬁr?t%rrret h aIta%IYI-S[ 1, it 4] t hi
adi azol - ai (+3h288= 47 RGEEPIL/ E1330sRepki digrdridad oﬁb@yﬁ R | 24

Exanpl e 15; 1 hyboB3Fadehl or ophenyl
3-L5-(4- Chﬁod‘lrtoesp'henyct;hc% ﬂsﬁﬁi%d é‘ﬁ%L‘f}I% 4] Fﬁlradligzol

yl i deneam no] - phenol In this exarrpl e, polystyrene nor phol ine resin was used
to reglacepidisidy! @m ng apdpt he isocyanate resin to renove the remaining
anm no 8er|vat|ve The suspension of norpholine resin (0.70 nml, 0.20 g)
and 10 3-am nophenol (0.84 mmol, 0.09 g) in ethanol (3.5 nm) was stirred at
RT for 5 mn before the addition of 1,gz4thiadiazolium perchlorigte (3a)

(0.70 mmol, 035 g). After 5 hours at VOC, the m xture was all d _to cool
down before thHe filtration of the resiN cr B38eCoBt ai ned affe e 15
evaporati on ofyit he sdi@enRlwasptr He¥ed ¢n chromarography gel| (ALLtech
colum, 2 BNsilica) and eluted with graginent of DCM and . 9Q;51) to

give a mxture (0.07 g) of the remai ned amRio derivative and the expected
conpound. To this mxture in DCM (7 n1§ [/ MeOH (0.5 nm), was adfed the 20
i socyanate resin (2.44 mmol, 2.00 g) and the suspension was stirred at RT
overnight. After filtration®e the resin, the filtrate was evaporated to
dryness to give 30 ng oi\r—mhe pure product Yield= 13.5 "' 25 '""H NWR

(400MHz, DMSO—$ppm 68?# , 6.45-6.51 (m 3H), 7,13-7.19 (m 1H),
7.55 (dd, 2H), 7.71RG N 9 40 9.48 (b, 1H) . M5 (mz) / M+l= 318/320
HPLC (uv purity, ~, = 214 nm g 98 . 44% 30 -

(1)

See J.M. Kane, M.A. Staeger, Synthetic communication, 22
(1), 1-11 (1992). '
The starting compounds are either commercially
15 available or can be prepared according to methods known to
the skilled person. See R. Noto, P. Lo Meo, M. Gruttadauria,
G. Werber ; J. Heterocyclic Chem., 33, 863 (1996).
In step 1, the substituted isothiocyanate is reacted
with the substituted hydrazine to form the desired
20 substituted thiosemicarbazide (5). The reaction can be
carried out in alcool e.g. methanol and/or water at a
temperature comprised between -5 and 15°C preferably 0°C.
In step 2, the substituted thiosemicarbazide is reacted
with the acid chloride to form the desired thiosemicarbazide
25 (8) . The reaction can be carried out in a basic medium such
as pyridine at room temperature, or in an aprotic solvent in
the presence of a base such as pyridine or triethylamine.
In step 3, the substituted thiosemicarbazide is



Exanmpl e 16: Rl= 4-hydroxy-3-benzoic acid. R2= nethyl, R3= 4chl orophenyl
5-[5-(4- Chl oro-phenyl)-3-nethyl -3H-[ 1, 3, 4]t hi adi azol - 2yl i deneam nol - 2- hydr o
Xy- benzmﬁoq% ?l" 35 The conpound |16 was prepared by the prw,%g@@crl bed
in exa protocol A). The precipitate obtai ned on coollng

(12/ 2887 PCT/ EPO1/ 11330 was washed with DCM then purified by chr omat ogr aphy
on silica gel (Alltech colum, 5g silic eluted wwth a m xture of DCM MeCOH
from100/0 to 85/15. Yield= 17.0%5 1H (400MHz, DVsSO) 1$ ppm 3 .07 (s,

%"%81 734?9c éll!?’é’& t06 ZQl(idcoH;Dourﬁi 98r)6. 9fhd rﬂ‘éé‘&tl&n3@ghsggiﬂﬁrréed
m
purity, é” 134n ?1}000195 d: %9 %‘gb?ﬁé‘oﬂ'ol %/E\M("ng %‘895%’5}}6& \59?5 ﬁ’repé é:gi

the pr ocedwietld@spreé)adce rbﬁxmapbar16~ou$deg(ﬂm)) opriate internediates and
reagents. Either norpholine resin or pyridine was used to repl ace
triethylamne. 15 16. 1(1-Aza-bicyclo [2.2 ..2] oct-3-yl) - [5-

-(4-chl é&r o- Bh@nvaqeu@-qmlt edmEpe il t hi adi azol - 2-yl i dene] - ani nel 6. 24 [ 5-

(4-ChJ. oro- phemy cts of the invention_ are administered
-3-net hyl - 3H [ 1 4 t%?%dtl: azgl ¥u-l deneam no] - 2- di et hyl am norreth phenol I
Y

6. 32-[ 5- (4f@ﬁmo@6 Eﬁ@ﬁ?ﬂt?,oﬁéth sh ersa@pfﬁpéaaagoﬁezwpﬁ#aen@amm-phe
nol 1 6. 4] 5- ﬁét@‘bé or @nphegydadrBe weldyy | tBEF [conddt4bhhi g8l 320! t2eytédenaihe
(2-ethyl - pheni/

- ami nel 6. 5{&F 13- §85¢ 41 enRerERShdsy (YSURet RAtWEST 2 3% #Pdadi 828E- 87 i den
eam nqjo buaebite of 1 g i drfe ChlwtiDelphemyy) ) -1 netakdn 3H 1,éhet] tdy adicarzol - 2-

{11 done - (Reagthgnr PRI ae! Bodlel s Sl OGN ERLLs LAY el 1. 3

uor o-
-am nel 6. 8@131@“ orarphenydipd il e chlwitth pherhd ) - &nm@ﬂd 3HYout® 4] Wi adi a

zol -2-ylid 5- o]
- 3- net hyl - %ﬁtﬁhf‘%&?f& I adl azolc£12 y#dghfm%m ng%gﬁ% -tg(?ételtgém dCiOGatl(SiN -
[5- (4-Chl bRBlpkeny| rarsukeshy| - BPLERWSShEE hi a&%mpl§4y| i BENESTN |

T' E),d:jri@: hYL.II:LHE?égD@h 4&)4%” 13§§cfe73 |~)9 eIﬂGHaFEOlfé&ﬁgo (such as rectal

, 3-diamn or o- phen e
3. 4] t hi adi E%F‘sé ﬁkiﬁeﬁéarﬁ ‘%%‘?n dEhERe P@PP?léF&nSE%ez-RﬁﬁP&dﬁ‘Pw
R2= nethylbyRﬁétHo@QlwhD@he@wé familiar to those skilled in the art and
Blcyclo[221k | - L 4-chl pheny JTEL yl
t hi adi azol < %F g%m?aﬁly-amgng’ Tﬁe gerodl gﬁd “f%l%és plr%e %?E% % r%er pr ocedure
descri bed |(qommanpdie0f3tlh1§ n?g’l‘eq:iptrml atedi A etmed%atcés laYldwelght of a
reagents( pgﬂ%@@%?é}l ervtemlcqepr&d%grae@érl selathed by agp&ggﬁaggéarmﬁa on

silica 10 2g silica) with a gradient of cyclohexane: EtQAc
from 100: gom@agybgeywé¢@—thg achlve principle and the physical form of

the intended composition.

Solid form preparations include powders, " tablets,
dispersible granules, capsules, cachets, and suppositories.

25 . A solid carrier can be one or more substances which may also
act as diluents, flavouring agents, solubilizers,
lubricants, suspending agents, binders, or tablet
digintegrating agents; it can also be an encapsulating
material. In powders, the carrier is a finely divided solid,

30 which is in a mixture with the £finely divided active
component. In tablets, the active component is mixed with

the carrier having the necessary binding properties in
suitable proportions and compacted in the shape and size
desired. The powders, tablets, cachets or encapsulated forms

35 for capsules preferably contain 5% to about 70% of the
active component. Suitable carriers are magnesium carbonate,
magnesium stearate, talec, lactose, sugar, pectin, dextrin,
starch, tragacanth, methyl cellulose, sodium carboxymethyl



i H NMR (400MHz, DMBO) $ ppm 1.09-1.18 (b, 3H) , 1 .27-1 .33 (b, 1H),
1.40-1.52 (b, 2H), 1.58-1.62 (m 1H), 1.70-1.76 15 (m 1H , 1. 99-2 . 10
(b

C1H) -2 .27 (b, 1H , 3 .45 (s, 3H) , 7.53 (d. C2H)
VB (mH)z) WORaHE, 710 HPLlc_:D(uv puri t§/s - D 4 nm (95, %%’E%ﬁéfgﬂm .

Rl= (1R*, 2R*)-cycl ohexyl-2-ol, R2= methyl, R3= 4-chl oro-phenyl
(1R*, 2R*) - 2- L5- (4- Chl or o- phenyl ) -3-net hyl - 3H[ 1, 3, 4] t hi adi azol - 2-yl i deneam n
o] - cycl ohexanol The conpound 18 was pr d by the procedure described in

25 exanpl @eh3 Y APPARRHAS I LRIHTEHHSRS Rt et ScHProteeol A)
Tri et hyl am ne was _repl aced by norpholine resin

%2. 1 mmol, 0.61 g, qlloadi ng
3.47 mol / g); TRelebsuROEIETr pFRFAFESr e8P § Hsilllﬁﬁs-c?-narh%d%/% ofi@xanol
-hydr ochl ogiode o 2ads8B8! . FSEnd. 318 t@bleasteti rdwd | adetihaselat3on.m That RT
for 5 mn before thg addi_tion of 3-neth I-2rre§ﬁh tI__thi ogl,B g%thi adiazolium
per chi or afE UG AIRY 05 MRNLVEFSh 37 . ST Hs| (TECURE SUbjkoPERS S e SFFTca
.gel chs omatoopradipteyr ( LAkEedchwich uem, 2gpsopriafeelvglivyg wict hin W hdnd2/ 288
7 PCT/ EPO i GO ab f ) 9 t hanol . Yield=
0. 050g, é‘o%%%%ﬁ%%&? g pp%hr‘%f?%o-’iéﬁz@? Bzﬁrﬁp "%‘%1 50-1. 66 (m
3H), 1.71-1.79LdguitH), Z@en2. 3Pxepansfions 21-3inglyde 5 1spluBiaps(s,
3H), 4.38 dspetdiods AaddbmAdiods 54 (dd, 2H) . Ms (mz) / Mrl= 324/326 -
214 nm

HPLC (uv purity, ~, = nm = 99.9% 10 The fol | ow corpounds wer e
prepared by t hSGrdd&iuratassQy bWates -exaryienes ﬁ"@fg AickEe of
i ntergpdi altes aedikeagedhpounds may be mentioned as an example of

| 8. 15-(5-Cycl oh - 3- tEI-3H—. 4] t hi_adi |-2-vlid 1 -2-meth
phenol 18 ST GYEPRRERGTIRE mELHFRBLE (L5 AT ISt G of S35 PREREAR no) - b
nzoi c Ligquid preparations can also be formulated in solution in

i dl 8.33-]5h-(4- - -, = 3, 4] t hi adi | -2-ylid i
??Iél- hydr 0x3~ %ﬁﬁsgﬁ;%??ﬁ@@@ @i}g{%@%ﬁﬁgﬁﬁfg hyl ]3# ?1I g,z'?l] { hi adi ezol - 2- 9|O
i dene) - ( 3- net hammrAydnysoblehyly - afiPhe PFafxamsiministt=qu Rcan be

2R*) - gycl ghexy ry Oby, R EEIPMAy BB~ dot{vEt Q@nwtonyﬁ) wathenyhng1R*,

2R*) - 2-[ 5-(4-Met haneSul t onyl - phen L_Iég -3-pgethyl -3H 1, 3. 4~t hi adi azol - 2-yl i dene
am noj -cy@}‘%ﬁiéiaanﬁ}lltﬁél@orﬁiﬁtﬂ?%ﬁ’{ 'waglﬁ}VBé‘éF-Eﬂ RISHE pr 8EBBLL £2888er i bed
in 20 'exafl eth4ckphohgClgdts 3as. Mddited- nrghybtbi eukspdrdidrisadEazol i um

e O a3l o BBl (o 3 e LR o0 S0SKE0A v o
m) were reagetenn kbhhaadkr(tofeshpr Widhcrude swis wiatee2tal such as
CInoTIHO0 BRI N Sl G2, sl SRS R SR 2 sbashve
1. 20- 1. 37 qanbrymeghpd- ceFdulopeo ARY 2QBhay suspending: agents known
to the pharmaceutical formulation art.
For preparing suppository preparations, a low-melting
wax such as a mixture of fatty acid glycerides and cocoa
25 butter is first melted and the active ingredient is
dispersed therein by, for example, stirring. The molten
homogeneous mixture is then poured into convenient sized
molds and allowed to cool and solidify. Enemas are obtained
according to known procedures to prepare solutions adapted
30 for rectal administration. Foams are prepared according to
known methods (these foams can notably be similar to those
used to administer a drug such as 5-ASA for treating
rectocolite) . " '
Preferably the pharmaceutical preparation is in unit
35 dosage form. In such form, the preparation is divided into
unit doses containing appropriate quantities of drug. The
unit dosage form can be a packaged preparation, the package
containing discrete quantities of the preparation, for



(b, 3H),1.81-1.90 (b, 1H), 3 .52 (s, 3H) , 4 .53 (s, 1H) ( MS (mz) / M=
368/370 PCT/ EP111 /11331) CoD 3.3 (s, 3H) , 3.32-3.40 (b, 1H , 7.89 (d,

HPLC (uv purity, ~,= 214 nm= 99.17%
Pr )i ool j‘hé%? %9 NS R3E-CHONONS NH -i- SONRL ~ H2N Ul

RLRZ NN---.~N. RBSRL 11) InterrrediateS: PROTOCCL B I nternediate
5a: Rl1= cycl ohexyl, R2= nethyl Hydra2| ﬁar bot hi oana. de~ N- (cycl ohexyl)
-1-nmet hyl The requisite cycl ohexylisothitdécyanate, (70.8 mmol, 10 g) was

di ssol ved dympRtdhanlckadped dasiek & hi sasahldd Onaﬁ\@Sp@ﬁdéﬂsdﬂﬁpv\i&Bs(BQ m n)
to a stirred sql ution.of rrethylhydra zZi 134.5 I n_wat

)

m) at 0C2WRIWECH xith§ HRetsoPRERER %r II‘Eﬁ%d %tl at R?aBWéf?m ght .
-Ehea_lpreCI Ridcdtet Wasxr feﬂabmdtbyltfs;élf At ican. ithecanl ik wahenasphpdopi-i Ateol d
t to glve 117 of th ected deri ive 5a. Yield . 88.7% 1H NWR

(400MHz | ’%;ﬁﬂy P FhesR R?&’%ﬁealaé%’ﬁ?i: 60 (mIH)), 1.60-1.70
(m2H5 1. 80 1. 90(m2H) 3.40 (s,3H), 3. 90-4 . 00 (m 1H) , 4 . 80 (s,
2H) , 7. 85 (d, 1H . M5 (mz) / Ml = 188,33 Internediate 5b: Rl=

cycl ohexyl, R2= H Hydrazi aecar bot hi oam de, N cycl ohexyl The requisite

cycl ohexylMﬁWﬂ)@gm tmerd]. mol, 20 m) WO 112/ 2887 PCT/ EP01/ 11330
was di ssol ved imemet ﬁ\%%n(i%o g9 ang t'lh%eﬁ%éh' oax@dd%@%@m\ofssepbﬁ'& m n)
to a stirred soI ution drazi neh drate 423 i n_ met hanol (200

13.
m) 0oC. AfyEhibensy, TReYsHaRi | LB qotgﬁaltmgp of various

10 diseases, as they can modulate inflammatory and immunological
processes due to an increase of intracellular cAMP levels.

The diseases that can be successfully treated include

namely T-cell-related diseases, autoimmune diseases,

inf'lammatory diseases, respiratory diseases, CNS diseases,

15 allergic diseases, endocrine or exocrine pancreas diseases,

gastrointestinal diseases, visceral pain, inflammatory bowel

disease, osteocarthritis, multiple sclercosis, chronic
obstructive pulmonary disease (COPD), asthma, cancer,
acquired immune deficiency syndrome (AIDS) or graft

20 rejection.
The compounds of the invention have low:« IC50 wvalues,
typically at most 5 uM, preferably below 1 uM, and even below
100 nM. ‘
The invention finally relates to a method for - the
25 treatment of the above-mentioned diseases comprising
administering to a mammal, particularly a human, in need
thereof an effective amount of compound of the invention.

The following examples illustrate the invention without
30 limiting it.

ExamEles

Compounds of the invention have been named with the software
35 “AutoNom Version 4.07

Protocol A :




5 overnight. The precipitate was renoved by filtration. solid was washed
with cold EtOH to give 14.9 g of expected derivative (5b). Yield: 61% was
of at RT T 1H NVR(400MHz , DMSO) $ ppm: 1.10-1. 35( aaP-1. 60
10 (m | H)V,VBW%%‘?I 75(m 2H), 1:75-1.90 (m 2H), 4.00-4.10 (%ﬁ@"f’”ﬁ”?‘go (s,
2H , 7 . 50 (d, 1H , 8 . 50. (s, 1H . M5 (mz) / Ml =174,25"

I nternmedi ate 5c: Rl= 3-benzoic-acid-netpyl-ester, R2= H 15

Hydr azi necar bot hi oam de, N- ( 3- benzoi c- aci‘d® net hyl - ester)

3- et hoxycar bonyl i sotHhi ocyanate(77. d?%rm)l , 15 g) was adged r?izopwi se (30
mn) to a stirred solution of hydrazuge drate (9¢ mmoli, 457 in
met hanol (40 niL) lath/-NIB@. Arter &ellrin ?tL -10C for 8b° PRES n%tLv on was
.allowed to stir at 20 room tenperat yreSoverni ght.. The pre@i pi gate was
filtered and washed with cold nethanol to give 15.4 g of tthe expected

conpound (yield: 88%. '"HNWR (400 WvHz , . DVSO g pp 23 . 8 (s, 3H , 4
85 (brs, 1H , 7.43 (t, .1 , 7.68 (d, 1H ( 7.87 (d,°1H) , 8.33 (s, 1H
, 9.23 25 (s, .1H) . M5 (il 2) M1 = 226 | nternedi 6: PROTOCOL H 30
: N edd .
I nternedi ate 6a: Rl=cycl ol?{e |, =met hyl , R3= g_,lgl r ophenyl
Hydr azi aecar bot-hi-ea#i @@3/@ $Phexyl -2- , 4chFor ophenyl\) net hyl ene) A

suspensi on of 2-nethylthi ostn chrbazide (5a) (2.67 mml, B% 500 ng)in
ethanol (5 m) and 2, 4-di cH orobenzal dehyde (2.94 mrbY), 515 ng) were heated
at 75C for 18 hours. After cooling, the forned precipitate was filtered and
washed with cold ethanol to give 876 ng of the title conpound. WO

02/ 28847 5 10 15 20 25 30 Yield: 95.3%

Intermediate 1 : PRQTOCOL A

Intermediate la: R2= methyl
N-Methyl-hydrazinecarbodithioic acid methyl ester
Methylhydrazine (370 mmol, 19.43 mml) was added to a
solution of potassium hydroxide (370 mmol, 20.7 g) in 90%
10 aqueous alcohol (130 mL). The mixture was cooled to 5°C,
then carbon disulphide (370 mmol, 22.2 ml) was added
dropwise with vigorous stirxing, over 1h, while the
temperature of the mixture was not allowed to rise above
7°C. The resulting yellow solution was diluted with water
15 (300 ml) and the methyl iodide (370 mmol, 23.34'ml) was
added slowly while the mixture was stirred vigorously. After
the stirring had been continued for 3 h at 10-15°C, “the
white crystals of 2-methyl-S-methyldithiocarbazate (la) were
filtered off, washed with a mixture 1:1 of ethanol:petroleum
20 ether to give 38 g of the desired compound.
Yield: 84%.

ly-NMR (400MHz, DMSO) § ppm: 2.32 (s, 3H), 3.60 (s, 3H),
5.55 (s, 2H).

25 Intermediate 2: PROTOCOL A

Intermediate 2a: R2= methyl, R3= 4-chloro-phenyl
N'-[1-(4-Chloro-phenyl) -methanoyl] -N-methyl-
hydrazinecarbodithioic acid methyl ester

30 The appropriate acyl chloride (73.39 mmol, 9.30 ml) (R3COC1)



1H NVR (400MHz , DMBO) (m 2H), 1.35-1.55 (m 1H), 1.90-2.00 (m 2H), 7.50
(d, 1H), 7.70 (s, (d, 1H . EXAMPLE | : PROTOCOL H g ppm 1.10-1.25 (m

1H, 2 70 1H), 3.80 (s, 3H), 4.10-4.30 1 1H |
8H)20 P@T/‘Eéé’?ﬁ’i (m25 ?35 1 7ofi.8oH%m (m 1H | H) Pcﬁéwggng?)" Exgi)rrple

| 10: Rl1= cycl ohexyl , R2= nmethyl, R3= 2,4dichlor opheayl

Cycl ohexyl - [ 5- (2, 4- di chl or o- phenyl ) - 3- rtpﬁhyl 3H ~., 3, 4]

t hi adi azol -2-ylidene] -amine . The appropriate t hi ose car bazone é par ed
by the pr¥&&dure a4 i bed®Pn exdhpl e BAFPERE3Hmol ﬁ %ended

in et hanotneehm:)crﬁ@d;atﬂﬁm&am il 6Ha0 o) Bin 'lfb:ﬁléml <so Iml1B8.8 g )
di ssol ved_{ n et hanol mas adde g Qﬁ_ %ure Si. eate dqugurlng
19h (TLC gbﬁ't et xﬁ’lewéfl tE 789 185 St %) %s ded (9“%9

reaction t@oQo@Wmﬁldverﬁmghun>mhﬂesw%mdmommmmtrsﬁkmt@@ hysflltnatnonof t he
sol ve and the crude materi al I n.et ceta

i nor gani cwégﬁ'ﬁeg Wt & r ¥isVéd a61§1 %—fer%'gc‘??%ﬂrl] \%Eﬂﬁ!r tt% hg}'\ﬁ*\:jfallef%;)rganl C ?%yer
was washeéxpiectied Solagtyilor? -ofetad - S -aretdry ididdri anegiesdaia s{fghat e,
filtered, y3ng fdi st I ed to give a residue which was ~chromat ographed on

silica gel colunn (u5|ng a gradient of solvent ethyl acetate-cyclohexane
starting \%Hmma aDHHZ/, 9BMS0) Bppiat 2.230 (ay 8H) | he. pEr ési hBHEYi aZekbne.

The bypro nly, f d ng qt-hi g, reactd.on is the
1,2,4-tri azo |@)5 %‘7h|9(;.6ne |gﬂd S;Ig%sﬁ—l-ﬁfﬂ? 00MHz DVSO g ppm

1.10-1040 (m 5H), 1.50-1.60 (m 1H) , 1.65-1. 80 (m 4H) , 255270(rn

iH ., 3 %.Qit(eﬁrme@ate 721:20 L{(f’* rﬂé’@h&@f 7@3; @p(ﬁﬁhﬂ@ui\ﬁr{gl Herdll= 344.1

35 HPLC (uv pur = cycl ohexyl ,
R2= et hyIN"F[@-—( Tmt&@esmwl %WUB'WM]/ hPEte nehy i

[5-(2-Cnl Hﬂﬁﬁ%&a&d@iiﬂio%é&uﬁ n{’eltﬁ asB ol - 2yl i dene] - cycl ohexyl -

ine . Compound 110. repar ed roce e described in 5 110 u3|ng
appr opri at&§ r?tce‘rq“r&ﬂ]ﬁ %ﬁ'&?%‘é&beé?ﬁ c?“ésq?ﬁec%e%‘iﬂﬁ %d to silica

gel . chr omeirgiapgid) uting with cycl ohexane containing fromO to 6%
ook Yok, GBS L0 uBIEOR 30 Bl e Yl dgiler,
(m 2H), %®0a(dgusppnsioR0 ¢, 2]:H)=—‘tml(-|$1-H@tﬁYﬂdIWhiOEmbazate (1.77
mmol, 0.24 g) in toluene (2 ml). After 5h at reflux, the
mixture was cooled down overnight, triturated in ether and
20 stirred over 2 h at RT to give 440 mg of the expected
product (2b) as a white solid. B

Yield= 82% - _
'H-NMR (400MHz, DMSO) § ppm: 2.5 (s, 3H), 3.30 (s, 3H), 3.65
o (s, 3H), 8.15 (m, 4H), 11.9 (s, 1H).
25
Intermediate 2c: R2= methyl, R3= 4-cyano-phenyl
N'-[1-(4-Cyano-phenyl) -methanoyl] -N-methyl-
hydrazinecarbodithioic acid methyl ester
The appropriate acyl chloride (22.77‘mmol, 3.77 g) (R3COC1)
30 was added to a suspension of 2-methyl-S-methyldithio
carbazate (22.77 mmol, 3.10 g) in toluene (25 ml). The
mixture was stirred at reflux for 3h-3h30 then allowed to
cool down overnight. The solids were isolated by filtration,
washed with water then with ether and dried to give 4.15 g
35 of the expected 3-acyl-2-methyl-S-methyldithiocarbazate
(2c) .
Yield= 68% .



HPLC (uv purity, ~, =214 nm : 99 . 9 15 Exanple Ili: Rl= cycl ohexyl, R2=
met hyl, R3= 4(trifl uoronethyl)-phenyl

Q/clohexy [ hyl -5- (4-trifluoronethyl-phenyl)-3H 1, 3, | -2-yli
dene] - awﬁh8‘%ﬁ§Eprroprlate t hi osem car bazone (prepared bék%ﬂ%ﬁprocgdure 20

described in exanple 6a) (2 mml, 700 ng) was suspended in ethanol (5 m)
and the oxidant Fed s, 6HzO (4.4 nmol 1 g) dissolved in ethanol (5 nlL)
was added. The mi xture was heated at 75T during 19h. The m xture was
concentratHdNMg dﬂQDMHhatDMBCOfSDbm s@l. ¢Bnt{sandHd he 3¢ 6&dd smaBéd i, aB. 0kas 25
solubilized in tate. inorganic salts were renoved by
extractionrq“/(,it%f3 :%&Qﬁﬁ orégnlc | ayer was washed with a sol ution of
NaCl, dried under magnesi um sul phate, filtered, and distilled to give a

resi due wh-gh s Gl oA P38 heskBpL SiRd 5% G8ke GPLHINL (yRbng a gradi ent 30

of sol vent acet ate-cycl ohexane as eluent. with a rapport, 5/95) to
i sol at B 299 nif Are rkaming dernzey 1 ha¥-me Wil Zawguar inpec rubefibrieonso ¢

ppm 1. 25-aacispn(éah15ﬁ)est1mao 1.70 (m 1H),1.75-1.90 (m 4H),2.65-2.75 (m
1H). 3.60 , 3 85-7.95 342. 6. HPL
pt?i ty, -, -8621@% 01’9]?3919/&6 OZFI‘E_%%i%eéUf%%l/ ’i%83oc(’§¥e§528 f 9| 12:
= cyclotwe_—yimd?%cm,t hyl , R3= 4-pyri dyl
cl ohexyl - ( 3- neth 5-pyri e ne 5
gérrpoundyﬁé facugbeps Bl F (HEe pﬁsélé%é%%gaél%? iR N G
appr oppoi atke. 4 ngerirediatesnand3 ¢ emyent gag pa@d@@otrﬁythyihalnﬁxt(aﬂemmé,
concent r at £y Dy Stﬂ#}ll‘?ﬂe@ HICh hRUNGEISRREEAYT 81 RA0 JhGHRakAUS (4as

di ssolved 1n ueous 10 m xt re was basi f W th saturated
NaHCOs solrum%n aarfu @t rﬁb@emlxﬁrvﬁeewwm%%%%réedm% 8Pg§n|f€rl AyBPURAS

washed Wi tdh$apal st st Hht 88 GhabeCreandedr bedsouee . MegBeskHmuas! fake,
filtered and distilled t e a residue whic urified, silica gel
chr onmat ogri&Pf§R (e FRERY : %5%?8?8‘?}@;(5?@? et hwase‘p(’eg 5n0§5/ AT v g'aherso%
il_'_?g"v?Sz(g gO&BﬂrﬁantﬂE@) @nm;)fn rédibed. gﬁe:émﬁékﬁgiblwashgg&(ié(:mzﬁzemg chJ (d
. -1. S, ) . , ) . ,
oH) 20 I\/B%ﬁ%) )28 454 255 ¢S é&%%%m%%‘?. ~ =214 nm : 99 . 9 Exanple
| 13: Rl = cyteébdrexd$% R2= net hyl, R3= 3- chloro phenyl
[ 5- (3-Chl of en H[1 ]t zoI y | r
-cyclohexyFPﬁﬁﬁ$ ¥&%9§§ﬁndg%%¥§ wé pﬁ?@pé?égybs the procédu%e G%scrlﬁéd in

exanpl e | 19. 651 g, afgH)opr 7ass i [@,erzmdj avesOan(d r e2agent s o.@Broot bzol 1B) . The
re5|d%% was, SE j gteﬂH}o silica gel chromatography, 30 eluting with

cycl ofiexane contarhing fromO to 6% AcCEt. Yield: 23% 1H NVR (400MHz ,
DVSO) $ ppm 1.15-1.40 (m 5H), 1.55-1.65 (m 1H), 1.70-1.85 (m 4H),

2.55-2.70 fﬂteﬁk&d1§te5ﬂe(skz3kﬂmtﬁyﬂ5 i3554(£%e€4jh.amin5537p§51&?1 1H),
7.70 (s, 1H} :())6 AcatylaﬁlnoMg%rigggerLgaé SBHI ty, thyl2| 4 nm 99. 9%
hydrazinecarbodithioic acid methyl ester
25 The acid chloride was prepared from the corresponding
benzoic acid. '
To a suspension of the appropriate acyl chloride (63 mmol,
11 g) in toluene (150 ml) was added triethylamine (130 mmol)
followed by 2-methyl-S-methyldithiocarbazate (62 mmol, 9 g).
30 After 3h at room temperature, the mixture was concentrated
under reduced pressure. The residue was taken into
dichloromethane, washed once with water, concentrated under
reduced pressure and purified by chromatography on silica
gel (95:5 (dichloromethane (DCM)/MeOH) to give 9 g of the
35 title compound.
Yield= 50%



WO 02/ 28847 PCT/ EPO1/ 11330 Exanple 114: R = cycl ohexyl, R2= nmethyl, R3=
4- cyano- phenyl

4-(5-Cych9§%£%&ﬁpino-4-nethy|-4,5-dihydro-L1,3,4]thiadiazgt%mthnggnzonitr
| e Conmpounds 14 was prepared by the procedure described in 5 exanple 110
usi ng appropriate internedi ates and reagents (protocol B) . The residue was
subjected to silica gel chromatography, ting with cycl ohexane contai ni ng
fromO to 8% AcOEt. Yield: 10% 10 1H-NI6I1'€ 400MHz , DVSO g ppm Z.15-1.40

(m 5H), 1uSHMR. 661 (0MHZH) DM30OYO0-5l. BPmé m2.419) , (&, 662.,702 (45 1td),, 3HB5 (s,

3H), 7.80_(d,_2 ol 90 , 2H) ( /, Mr1=_299. LC (uv,purity, ~, =
214 nnm) : 39833%s5 %ﬁan‘pﬁ’g% 1@’": ng g{/‘é;%ooh@yﬁH)Rzg‘My%' il

-4met hyl sulMsoniyd /z0hehy+1= 298.99

Cycl ohexyl - [ 5- (4- et haneaul f onyl - phenyl ) - 3-net hyl - 3H 1, 3, 4] t hi adi azol - 2-yl i
dene] - am ne 20 Conpounds~I|5 was prepared by the procedure described in
-exanpl® | Irheyimediahe Gy (BRATQGAIe Aredi at es and reagents (protocol B) . The
resi due was subjected to silica gel chromatography, eluting ..with

cycl ohexane contajning fromO to 10% AcOEt. 25_Protocol D gave better yield
to prepar &nteymediate 3s, RA=\WRtPYdoVEZ = 4DRBREPTS-PRERYL. 15-1.35 (m 5H)

1. 45-1. 55 1(,;8, 4-Dhiad kol itm,( 18- dHchlordblertfl )48 -rdfhyB-20 (s, 3H), 3

B e T
PCT/ EPO1/ k330 slispermsdon of RBhEORa) HBM .4 wmdl  HNSREIR3LE &ihér 7150
ml) at 0°C, acetic anhydride (30 ml) was added slowly and
then HClO, 70% (65.33 mmol, 5.61 ml) was added dropwise at
0°C for 1 hour. The resultant mixture was stirred'at RT
overnight and the precipitate séparated-by filtration, was
15 washed with ether and then air dried to give 19 g of the
title compound (3a) as white solid.
Yield= 97%.
'H-NMR (400MHz, DMSO) § ppm: 2.92 (s, 3H), 3.99 (s, 3H),
7.52 (dd, 2H), 7.82 (dd, 2H).
20 MS (m/z) / M+l = 257/259
Intermediate 3b : R2= methyl, R3= 4-(methylsulfonyl)phenyl
1,3,4 - Thiadiazolium, 5- (4-Methanesulfonyl-phenyl)-3-
methyl-2- (methylthio) ~perchlorate _ {
25 To a suspension of the (2b) (0.69 mmol, 0.22 g) in ether (3
ml) at 0°C, acetic anhydride (0.4 ml) was added slowly and
then HC10, 70% (0.90 mmol, 0.080 mlL) was added dropwise at
0°C for 1 hour. The resultant mixture was then allowed to
rise to RT and stirred for 3h. The precipitate was isolated
30 by filtration then air dried to give 220 mg of the expected
3-methyl-2-methylthio[1,3,4]thiadiazolium perchlorate (3b)
as a white solid.
vield= 78% o |
'H-NMR (400MHz, DMSO) § ppm: 3.14 (s, 3H), 3.33 (s, 3H),
35 4.20 (s, 3H), 8.20 (dd, 2H), 8.25 (dd, 2H).
MS (m/z) / M+1 = 301/303



R2 R2-X NN N R3 SRL (I) Internediate 7: PROTOCOL C 5 Internediate 7a:
Rl = cycl ohexyl, R3= 4-chl or o- 3-sul f anoyl phenyl

2- Chl or o9p ?@wy | ohexyl am no-[ 1., 3, 4]t hi adi azol - 2-yl ) benpeqpgpii/{@nam de To
a mxture o | or 0- 3- sul f anoyl - benzoic acid (6.,36 10 mmol, 1.5 ,

t hi osem car bazi de (5b) (6.36 mvol, 1.10 g) in dioxane (40 m ) at 60C, POCC13
(6.36 mml,-.600 "~,1) was added and the[_(_[%xture was warmed at reflux for

2h30 and 16h at The: sol vent di sti,l | atd on under reduced
pressure tk abe BE 4T | V‘VSW'?I s"’lrf?'éad‘%t a 15 sol ution of

di | ut ed NIfH4@H4 memﬁquﬂmplﬁat%mmms-Mdmm-by filtration,

washed vmth e fiore der vacuum over PzGs to gi ve 2g of
-t he~ deS|re é’g'uhtlg'% Y| eﬁ%ﬂi%g 1H (400MHz, DMVSO . 10-1. 37

(m 5H) , Tb. aSBU(Spen:a-:l)ommﬂ im:e(nmedz@te e RGE 2% mnp155 4(#;5 19 ,in
7.66-7 82 e@ﬂeﬁgl)s’o ?n@o a(r% althQtlc8a &'19576( I3, ?"rﬂl 'V&Z(CW Zhy Ml =

-373/37% | nternme = cycl ohex 4-di chl'oro-5
sul f anoyl -(3ife@ mmol, 1.6 ml) ‘was ad d dropw1se at 0°C and stlrred

2. 4- Di chl Q=13 3500 oigx i &ai 0-ddg 3, #d M@éulazaqit Znistobenzenesul f onani de
WO 02/ 2887 PCT. POl/ 11330 To a m xture of 2,4-di ch% lﬁiﬁnzm c acjd %1 85

mol , 500 SFErehi BEERT i e Py Y(EOMBEF
di oxane (Hipdyataid ¥ 8] t POGIGh ( wdd waaled Wikhr, éﬁhmsamﬂidﬂmbmmjlr he

m xt u at 9 The re

di sti ﬁﬁa%\%g%r gr]evcﬁjgai pr%ss%?éeﬂ$otjg"{h've a&@&g&i r’rg@rl : ﬁl c

basified aaolpldlS 7 with a saturated solution of NaHC03. The preci pltate

obt ai ned wa: seh &oted by filtration, washed with water and purified by
silica gel rorrat ogr aphy using cycl ohexane/ ethyl acetate as 10 eluent to
gi ve 351nﬁHeNMRhe(410|OMI-& cmﬂ;ﬂmn@ py¥mel 3:.186.(8,' 3H) NVR. e408VH3H) ,DREDE ¢
ppm 1. 10 44§_I(m 5H) , 1.50r'1.65 (m 1H), 1.65-1.80 (m 2H), 1.90-2.05
(m 2H), 3(“5'0 Y70 (m 1H),7.85 (d, 2H), 8.05 (s, 1H), 8.20-8.40 (m 1H),
8.60 (s, 15 1H). I\/S (mz) /| Mil= 407 1 HPLC (uv purity, ~,= 214 nnm) : 97.10

| nt er medi af ﬁa? yE£4 ohexy| 3-kiU eqyd 1 henyl
Cycl ohexyl - I o _%% 3- I - 1 me hi adi azol c a-naﬁ?]ePT% Y nm xture of
5 bhot jorten

3-t hi opherfechr adﬂeaaa ceBHbRTREY BSet cla?%iz]rd%'sb (3.9
mol , 675 EethylL @H‘i’b’ﬂlﬂﬂﬁfﬂt@ﬁ@xﬂetlﬁéﬂemlfMi@Oaﬁﬁd: POC13 (5 mml 473

~. 1) was added and the m xture d 5C for.5 haur sol ent
25 \)Nas remved By GREPEPFALTon gﬁde ngucgé gr esBiPE t o I% rude¥1

mat er 2al vt cHil sesmddeisafié ed aAtlspH 8vY) wi t waa sataddadd sbrmmebhyéslmarmms
The preci

The soli dpil‘%\g“gsﬁf‘%%ﬁ%?egﬁgﬁn grﬂ’%}%g%ﬁd jttbygrov g S%Sﬂqd I‘){A@Shﬁg #ﬂs?r\ggt o
conpound The resulting mixture was stlrred overnight.. he precipitate
was isolated by filtration and then dried under reduced
pressure to give 1.3 g of the expected 3-methyl-2-
25 methylthio[1,3,4]thiadiazolium triflate (3d) as a white
solid.
Yield= 72%
H-NMR (400MHz, DMSO) § ppm: 2.10 (s, 3H), 3.10 (s, 3H),
4.15 (s, 3H), 7.80 (dd, 2H), 7.95 (dd, 2H), 10.40 (s, 1H).
30
Intermediate 3e: R2= methyl, R3= 4-acetylamino-3-pyridyl
1,3,4Fthiadiazolium, 5- (6-acetylamino-pyridin-3-yl) -3~
methyl-2- (methylthio) -perchlorate
To a suspension of (2e) (3.4 mmol, 1 g) in ether (11 ml) was
35 slowly added acetic anhydride (2 ml) followed by HClOs 70%
(4 mmol, 0.7 g) dropwise at 0°C over 1 hour. The resulting
" mixture was then allowed to warm up to room temperature and

stirred overnight. Additional HClO, 70% (0.7 mmol, 0.1lg) was



30 (7c) . Yield . 93%'"HNWR (400M~z , DMSO) $ ppm 1.10-1.40 (m 5H) ,
1.50-1.60 (m 1|—|) 1.65-1.75(m 2H), 1.90-2.00 (m 2H), 3.45-3.55 (m 1H)
7.45 (d, sosshy 65 (d, 1H) , 7 a80 (d, 1H , 7 . 85 (s, P%'T')Eml/"ﬁésn
Tnter rredl‘g?)é' /%ci’ R1= cycl ohexyl, R3= 3-chl oro- 2, 6di net hoxyphenyl WO
02/ 288- 47 PCT/ EPO1/ 11330 C- g [5 (3 Chl or o- 2, 6- di net hoxy- phenyl) -

[1,3,4] thiadiazol-2-y17 cycl ohexyl - q_ To a mxture of
3-chl or o- 2, 6-dj net hoxxbenzm c acid 2 3 , SOOLSE'-)ﬁS%hI osem arb i de 5b
(2.3 ol a8t gk | A°6 aARgdr bhs dﬂh&%%e(f@%n)s ?

mol , 215 pﬁséélﬁ!&%t%dd@dsanﬂsébgtaaxw efvasruelond wiseg fmrtHS haOEs The
sol vent Wavﬁﬁ'f renoved by distillat,i ondunder reduced pressurelut 0 gl Egcrude
‘materi al h WS HasHPPES af SHHCEY, RFTRSH Sat tR at®t %ol ut i%n %6t K&Fc03.
The preci mxmdeted (cﬁ:d)a.l ned was collected by filtration, washed with water
and drged%ﬁhréec{ V&F}L}Im The solid was subjected to flash chromat ogr aphy

hy

celuting w acetate/cycl ohexane to give 115 ng of the title
conpound. ‘Wi-mive: 0.44CEDMI5Z ' BMSkR (SIO@M'IZ 2 Dl%Ong 131551 40, (BH) 5H)
1.55-1.65 1 8 m. 2H) 3, 60
3.70 (54(%%'313“50 & 9% dd2'7 HH'(d 5@% %% (@ ﬁ%
1H) . M5 (aw 25 /(1 354.1 20 Tnt er medi at e 7e = cycl ohexyl

3- br ono- 41\&%tgﬁ%pﬁwll[5 éé% &% ono- 4- et hoxy- phenyl) - [1, 3, 4~

t hi adi azol I'ohexyl-anne To a m xture of 3-brono-4-nmet hoxybenzoic
acid L2.16 nmmol, 25 500 ng), thiosem carbazide 5b (2.16 mml, 375 ng) in

anhydr ous @Q%% (20, idRoPOCER- §5C POC13 (2.8 mml, 262 -~ I) was added
and the m for 5 hours. The sol vent was renoved by
di stillation under reduced pressure to give a crude nmaterial which was
basi fi ed aﬁxa@ﬁ@ 817 wilh 3-Bahubhtedcid,utR2a aiethpliCO3R3Tha -phderpkt at e
obt ai ned |l ected by filtration, washed with water and dried under
vacuum T %‘b‘{ d was solubilized in 50 m. of dichloronethane/ nethanol
(7/3) 180 mmmwammm)a-mwu B&-ldsBn4] tBis8imrol-24 g). The

m Xture #%r[ n?:ﬁ %Veq{zgi (arermve the excess of acid. The resin

nor phol i n I’l tere e organic |layer was concentrated %
distillatiDn mn@@smmmﬁrésguﬁeth@agwéoizmmngemhilﬁﬁatev\@ai/ 48847

PCT/ EPO1 / 0 fied t (&7 Y L 0
DVEO) $ p ﬂ&gf %c§§z%, iR eE&QHU? 6@ §)m1 '9 leﬁgbéﬂ201H'H@Bd(4Q bz

190, 2. 00 ‘(“ﬁ?12l-|? 1444 3855%n¢rseiwlamlrne "4s. %?jﬁlmoﬂ-lﬂ) 0. 9/98 5}5 (g)&relH)
7 . s@o(ddzadéll, . afd. the (eidktddd was maintained at 70eC for 7 hours.

On cooling to RT overnight, the solid formed was isclated by

filtration to give 0.180 g of the expected compound.

Yield= 74.3%

'H-NMR (400MHz, DMSO) § ppm: 3.72 (s, 3H), 7.30 (dd, 1H),

25 7.5 (dd4, 1H), 7.54I (ad, 2H), 7.60 (s, 1H), 7.54 (dd, 1H) ,7
7.71 (dd, 2H), 12.91-13.04 (b, 1H). '
MS (m/z) / M+l= 346/348

HPLC (uv purity, A= 214 nm)= 99.03%

30 The following compounds were prepared by the procedure
described in example I.1 using appropriate intermediates and
reagents The desired products were obtained after

purlflcatlon by chromatography on silica gel.

I1.1 (IR*,2R*) -2-[5- (4-Chloro-phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2-ylideneamino] -
cyclohexanecarboxylic acid
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Yield=
‘H-NMR
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11.89-11.84 (b,

7.0%

(400MHz, DMSO) §ppm: 0.95-1.20 (m, 4H),
74-1.80 (m 1H), 2.10-2.13 (b, 1H), 2.39-2.48
.90 1H), 3.10 (3H, s), 7.33 (dd, 2H), 7.44
1H) .

1.62-1.74 (m,
(b, 1H),
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WO 02/ 2887 PCT/ EPO1/ 11330 ~/ filtration, washed with water before drying
under vacuum over Pa05 to give 675 ng of the desired product. Yield = 80%
1H NVR (4Q0\hBss M50 g ppm 1.15-1.36 (m 5H), 1.53-1.63 % potid330
1.67-1. 80 (m H),195205(m2H),3453.57(mf<rl-lgﬂ,?1?.90(
3H , 7.25 (s, 1H) ; 7.30 (s, 1H , 7. 85 (d, 1H), 9.90 (s, 1H

Intermedi ate 7j: Rl= 3-benzoic-acid-nmet4y] -ester, R3= 310 cyano-phenyl

3-L5-(3- o y))-L1, 3,4 i adi azol - 2-yl am no] benzoi ¢ acid net hyl
ester . %&Q (ﬁ‘%]ztES )elvb*fl obehzoic acid (2.92 mml, 0.43 g), (5c)(3
nmol, 0. 7 ir.d Nl PP 10, olpiat n85C oPOch g (3.8 15 rrrml 350 ~, L) was
added and the mxture was heated at 95C for 3h30. The sol vent was renoved

by distillation under reduced pressure to give a crude material which was
basi fi ed wxdinplle agReousl-sakubahesisoladiidon Ri= NaldeBgl, Thespr acicpiibabe
obt ai ned s cglrlected by filtration, washed 20 successively wth water and
‘with efhe® e being dried under vacuumto give 0.5 g of the desired

prpduct (yz-eua}(Mmor&bwwmenﬂuwlm@m,ppmtﬁiaaiézolsm), 7.53 (t,
7.63 7..72 (1 +47.86 (d, 1H) , 7.96 (d, 1H) , 8..23 25

(d "1H) ,y(sﬂs"zel"%@amﬁ%] %‘%""ﬁwa“ By 1089 (s, 1H . NB (mz) / Ml =
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a mxtur e% oL pi Cé)l%%l aclltrp %2% & h&g] 3%) %?&% &jifd g@,}&l 60 @E

di oxahé (1‘@“991:) %t138§C9) PETB ‘(Bl%tlwﬁml%o(a E)Hmsl:addélfaarfdlk heeﬁ’ﬁxture

was heat e e P5GAQT AR ma&tme sRlsvaatias sempyed byl stihdaks onognder
reduced pressure to .give ﬁ’o‘& )g teria Met hanol _was added and t he

preci pi t at¥ D n b%?l%*:l‘%f%:% ,OhhsHR T E h2 hBt BInBE and
dried. unde:(he/asxpﬁaﬁédgmm@@.;ﬁd) g (610) of WO 02/ 288-47 PCT/ EPI >1 /11330
~2 the de ct. The crude material was engaged in the next step
wi thout p ﬁejl oh. 1H NWMR (400 MHz, DVsO) g ppm 3.8 (s, 3H), 7.5 (m

2H), 156 (- NMH) (4?)08@12( d,DMBd )8 ipm983(e (SsH) 3u8.,12 .6d, (ilaH) 113,42 658 5 1H

. 8. 63 (d 10, 9 m 7} Z 313/314 3 EXANPLE |
PRdrocor](ddfémélfQWpﬂe 56(1'67 4 = 'E'yc:f%)hexznn d a3y }f?
2, 4- di chl aro-3sul ¥ sB8wy{bk phemy|

MS (m/z) / M+l= 346/348
HPLC (uv purity, A= 214 nm)= 97.64%

20
Example I2.1l: Rl= (4-fluoro) -3 benzoic acid, R2= methyl, R3=
4-chloro-phenyl
5-[5- (4-Chloro-phenyl) -3-methyl-3H[1,3,4] thiadiazol-2-
ylideneamino] -2-fluoro-benzoic acid

25 Compound I2.1 was prepared by the procedure described in
example I2 using appropriate intermediates and
reagents (protocol A). _
The precipitate obtained on cooling was washed with EtOH to
give 0.250 g of the title compound.

30 vYield= 60%
'H-NMR (400MHz, DMSO) §ppm: 3.71 (s, 3H), 7.29-7.33 {(m, 3H),
7.48-7.51(m 1H), 7.54 (dd, 2H), 7.70 (dd, 2H), 13.27-13.29
(b, 1H).
MS (m/z) / M+l= 364/366

35 HPLC (uv purity, A= 214 nm)= 95.77%



2, 4-Di chl oro-5- (5-cycl ohexyl i m no-4-net hyl -4, 5-di hydro(1, 3, 4]t hi adi azol -2-y
| ) - benzenesul fonam de To a solution of 1,3,4-thiadiazole 7b (0.195 mmol, 80

mg) in 15y@nhuedeus di oxane (10 nL), methyltrifluoronet hag’%ﬁéﬂo‘i/‘?ﬁ%e (0.23
mmol , 27 ~, 1) was added. The resultant mxture was stirred for 24 h. To

this solution was added 0.527 mmol (64 ~1) of nethyltrifl uoronethane
sulfonate to allow reaction to conpleti ,’Z/a,nd 0.585 mmol (82 ~1) of

triethylangne. .Th fiJtrate js. cancentirated by .disti.ll]atjon_unde
reduced p;%’é%’ﬂﬁ’]ee. e";lzﬁ‘%‘p —uc{f’vﬁzs' uﬁ’?%d'%v?’fnfél&rrﬁc 0 'oﬂ‘F&pK&'on
silica gelRI=el4nddondIpieymtlohexane/ et hyl acetate, 80/20) to give 48 ng of
the title product w4 el d: S a (40 . m, _1. 20-1. 40
(m 5H), 1?5.@91@65c%ﬁe"l°1l%}§e§%’11.2)7_03- iﬁ% (3?73]0%%4]%%1%2%"?m 1H , 3
.55 (s, 3Wlidensmimdl 2H)5, G- riGluomy-bepzrdc gcidH). M5 (mz) / Ml
421.3 . . HPLC (uv purity, ~,= 214 nn) : 99.4% 30 Exanple 117: R =
-cyclohéxylgomEﬁﬂﬁﬁﬂ 42 wqug;qgﬁ;gg”by the procedure described in
ZQ’C: QSGXY;eiﬁnﬁE& _I'Ig}d ﬁitrlh_:i i&i&l&ipﬁrf 1c)ﬁri?ﬂ;e|h;ﬁ.,rﬁ,eﬂnelﬁﬂia$@isagﬂ7&5 reaglentg 0 )
-ylidene)-anine To .a solution,o L4-thia ole 7c (,0. nmo ng
in 35 anhﬁ?%a%nm%éﬂiﬁ&%ﬁﬁ,amﬁw% A bR Eraes fﬂ&ﬁaWéfmgla
mol , 128 at 130vasfaddeth (dwotesel tFnt m xture was stirred for 24 h. To

this sol utj . 0 - (42 7, P P(;1 (1~ 1)
of nmet hyl t?ﬁ?l%@flo%edﬁgﬁeedsu oérg?%ocglé%aq I“@% rfé'é'é:t%’%%r? £ ﬁ:gﬁ é/fa %’é%é and

0. 675 1ol wigd MeQH twf givethy2Ehiqef Te ribttler edmpovmdcent rat ed by

di stillatien,pdesg reduce pressure and the residue was dissolved in water.
The aqueou % m xture was then basified %)H: 5-6 L wi th saturated NaHCOs

sol uti on WHHAMR hiA0 4B atRMSGhed BPHan? ¢/ af®r Mab: satfitated4wiltth NED and
dried overymagnesa umisyl fates falt epry, and, désthl bed (b9 guye a residue

whi ch. was rified by sjli chromat ography, eluting wth cycl ohexane
cont ai ni ngﬁgré)lﬂ'{%)) 12 DFBiISg/ogQ\g&? to provide 80 ng of the desired product.
Yi el d15 38pPLE NWR h bz ), DIB@ nmm)$& PBEMe2%. 15-1.40 (m 5H) , 1.55-1.65
(m 1H, 1.7-1.8 (m 4H), 2.55-2.65 (m 1H), 3.45 (s, 3H), 7.40 (d, 1H , 7

.70 (d, 1 ( 1 = 280, P purity,
2 51 nrpemde o L e eomyP, ¥ag Tdoi1 TR, Hpdded ettt P
3, 5- di chl of®9pktsGhlou -phenyl) -3 -methyl-3H-[1,3,4] thiadiazol-2-

Cycl ohexyl Yigdgéeﬁ_}ﬁi}gﬁyprgﬁﬂ;@nyl )-3-nethyl -3H 1, 3, 4]t hi adi azol - 2-yl i deae]
-am ne Conpound 117.1 wWas prepared by the procedure described in exanple
117 ugi%hg APprdpritiReT R medf at'es’ didHeHdrL ivg e RprAggprate  (3a)

(0.28 mmeol, 0.10 g) in methanol (4 ml), propylamine (1.35
mmol, 0.115 ml) and triethylamine (0.28 mmol, 0.038 ml) were
added, and the reaction was heated at 55°C for 5 hours. On
cooling, the mixture was evaporated to dryness and the crude
25 was chromatographed on silica gel (Alltech column, 2 g
silica) with a mixture of cyclohexane:EtOAc (98:2) to give
the expected compound.
Yield= 0.03g, 45.2%.
'H-NMR (400MHz, DMSO) § ppm: 1.89 (t, 3H), 5.53-5.65 (m,
30 2H), 2.97 (t, 2H), 7.49 (dd, 2H), 7.62 (dd, 2H).
MS (m/z) / M+l= 268/270
HPLC (uv purity, A= 214 .nm)= 97.60%

The following compounds were prepared by the procedure
35 described in example I3 using appropriate intermediates and
reagents.
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(2 7cBT oL BS phel1) - BomERhT L -BEV 1S 3320th%adiazol -
2-ylidenel - (4-methoxy-phenyl) -amine

(1R*,28*) -2- [5- (4-Chloro-phenyl) -3-methyl -3H-
[1,3,4]thiadiazol-2-ylideneamino] -

cyclohexanecarboxylic acid
N'-[5-(4-Chloro-phenyl) -3-methyl-3H- i
[1,3,4]thiadiazol-2-ylidene] -N,N-dimethyl-ethane-

I3.24

1,2-diamine

Example I3.25: Rl= (lR*, 28*)-cyclohexyl-2-ol, R2= methyl,
R3= 4-chloro-phenyl '

(1R*, 28*)-2-[5-(4-Chloro-phenyl)-3-methyl-3H-
[1,3,4]l1thiadiazol-2-ylideneamino] -cyclohexanol

The compound I3.25 was prepared by the procedure described
in example I3 (protocol A) with isopropanol as solvent.

The title product was isolated by chromatography on silica

gel (Alltech, 2g wsilica) eluting with dichloromethane
containing from 0 to 1% methanol.

Yield= 0.015 g, 12% '

lH.NMR (400MHz, DMSO) §ppm: 1.20-1.30 (b, 2H), 1.40-1.50 (b,
'2H), 1.50-1.72 (b, 4H), 2.80-2.83 (b, 1H), 3.50 (s, 3H),
3.55-3.60 (b, 1H), 4.02-4.04 (b, 1H), 7.45 (4, 2H), 7.60 (4,



10 HPLC (uv purity, ~=21.4 nm : 99 . 9 0 Exanple 118.5: Rl1= cycl ohexyl,
R2= nmet hyl, R3= 4-chl orophenyl

[ 5-(4- Chl\gb(a /Ezﬁﬁ‘?‘yl) 3-methyl -3H[ 1, 3, 4] t hi adi azol - 215 PCT/EP01/11330

yl i dene] - cyc? exyl -am ne Conpound [18.5 was prepared by the procedure
described in exarrpl e 118 using appropriate_internedi ates and reagents.

1H NWR (400|\/Hz DVBO) $ ppm 1.20-1.48%m 5H) , 1.57-1.63 (m 1H),
170182%@1 2.60 (br, 1H), 3.50 (s, 3H), 20 7,52(d, 2H), 7.65 (d,
2H). M5 ( )/ Mr1= 308/ 310 HPLC (uv putrity, ~, = 214nnm): 94.24% Exanpl e
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resultant mxture was stirred for 48 h to give a precipitate., The m xture

was filtered and washed with ethyl acetate to-~qgive 400 mg of 35 desired
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i n anhydr ot s Pt zr’re:'tc‘hyai & £1 uor omet hane sul f onat e (0. 257 nmol ,

29 ~. 1) mﬂboadde@uéﬁansmmmukﬂhnﬂ @lﬂbmheaﬂaezgﬂuumedpéech2¢rnteTo(BhDs
sol ution ac%zygfje% (:9 06@ J%tHOJ ndiet WI Er |n{1 uor gngpngﬁgggﬂ%geat e

to allowr on to éo letl trate Is concenr

di sti MBat |®¢11@|nd@|54r7ed%@%l proeé%"/tﬁr eghn@%et¥é§ﬂaldea%§edl %%(ﬁ%'yedmmﬁlwat er.

The aqueous, FaXIHIF Wase! aaaeaaSIafddectﬂaolﬁa%t@oﬂvaats sS4 Uh ek ededlaFER36
sol ution and extracted with et hyI acet ate. orga ic | ayer was washed

with a satif@¥edadol 137on & NaePLARY cf’r"'et-i'?di1 nEBfRe HART R T e, was
filtered apd] gbsdd!| bed,t argived awt €A (Hlﬂla\tdﬁilchtl\im putiiffiied byn sililcaagel

chr onat ogr aphy. (eLutgd uiih & Qradient of oYl NP TIRAe L 2055 25F) cbo
20 give 70 mg of the expected compound.
Yield= 33%
H-NMR (400MHz, DMSO) § ppm: 3.78 (s, 3H), 7.31 (dd, 1H),
7.54 (dd, 1H), 7.60 (s, 1H), 7.65 (s, 1H), 7.97 (dd, 2H),
8.03 (dd, 2H), 12.92-12.03 (b, 1H). '
25 MS (m/z) / M+l= 390

HPLC (uv purity, A= 214 nm)= 95.14%

The following compounds were prepared by the procedure

described in example I4 with an excess of triethylamine
30 (10eq) and of the appropriate amine (10eq). The reaction was -

refluxed for Sh. '

I4.1 [5- (4-Chloro-phenyl) -3-methyl-3H-[1,3,4]thiadiazol-
2-ylidene] -~cyclopropyl-amine
I4.2 [5- (4-Chloro-phenyl) -3-methyl-3H-[1,3,4] thiadiazol-




~H NVR (400MHz , DVSO) g ppm 1.25-1 .55 (m, 5H) , 1.65-1.75 (m 1H) ,

1.75-1 . 95 (m 4H , 2 .70-2 .80 (m 1H) , 3 .65 (s, 3H , 7.80-7.95 (m

4H), 8-3%&‘3&8&'/") VB (rﬂz) / M+l: 387.3 30 35 HPLC (uv p@wEtpylmﬂ_m- 214
anple 119.1: R = cycl ohexyl, R2= methyl, R3= 4-chl oro-

N Ndl et hyl - 3- sul f onam de- phenyl

2- Chl or o-5- (5- cyclohexyl i m ao- 4- et hyl Wl hydro[l 3 4]th| adi azol 2-yl)-N,

N-di et hyl ~benze opam-ge—fo—a—m : PoHRE O jiiis

0.100 g), tetra- 1 17‘331 %0 but yl ammnl um nydr ogen

sul phate . 0258 mmol, 0 090 g), 500 aqueous SOdI um hydr oxi de (0.300 ni)

and tol uegg mMie. add Q.02 ) . 4The
-reaction \%?afsagngfl'l‘%‘rrei at fo%d%ﬁhen héat e#ﬂ rrgg% Vor 1\;1{??(;j before a
second adéhilorepienythy| br om de (0.310 nmol, 0.023 m). The mi xture was
heat ed at 394g.fQr fi%t}oapﬂehgﬁ)ngﬁta ﬁi _WRLE1! SIRYEs: byi gkstizlation. The

crude material was sol ub acetate and the organic | ayer was
washed® wi i igiengam W]e@hﬂ‘@ﬂ- I\/gS04 and concentrated under reduced pressure

to give 01} Hgstgg : n@Sm@rghbu&némﬁéblﬁﬁabd ubd stdH NVR
R

Taivie 3% Rog) Usesanase Pud 68 rameve hae ) va

(b, 4H), &eﬁ&l&lﬁrﬂg (dmirdd étﬁaﬁnsratal-\be, 7.68-7.79 (m 2H) , HPLC (uv purlty,
~ =214 n 20. Ex =

2. Chlor o PreariTreni g 5 forbhodiin, g3 ol Y0 mR6T, .30 gf Vana

~5- L41Ch| Gr-ang-robhesidiy| {pi pér amode- 108Qﬂf9§:yll)n- phieanl 3ridt- by ImBH- was 3, 4] t
hi adi azol -2 "Sx ﬁ;@' oBgXYls e Hasaraolud ony tllﬂ&do@ L3 P40a0m0l -,
0. 2¢9g) in wer e pot assi um car onate .54/ 8" mol ,

0.214 g) atri‘d-aﬁeilt&léﬂfd(lslmﬂl)’erqih@lﬁ@% uﬁéa)/vaéosﬂprf“@él’ at OR'PEUrﬂH %%’E%?n?ng an

honogenoug,lditapnsgnd, t ek mn&ﬂﬂﬁé(@é@hamlaweahxbwaa&ndawwmebefore
hydrochl ori de

)
stirring, %% \gr?-%F’&?ElRBs qgar% 5?58 € :‘%ﬁ 1%ﬁugerh8é§ﬁl§8%\/€amy%e’9\ef:§et hen
evapor gt e agbridtei i UBE nEHeer Balvens selaibphirzédedn oti ckhrometbgrephfhe

Chen wi th 350 oEEUIES ot B SLFTe 0 e Badeed GEER BPAT1805°85 ™

concent r atEM bgzndl ¥ieiOH: @Q\'Ion(991'ﬁld ct@dglmt & il xtase 350cB7ogdt o aphed on

silica gelpealul galmﬁ LENOL {sﬁ@ ﬁ&”&ﬁfg@bﬁ‘&d%@t‘ﬂb@uh@ 5@omehhgnol :
0.5

The solid pro u was then vvas
was added the

mlxture in DCM (7 ml
20 isocyanate resin (2.44 mmol, 2.00 g) and the suspension was

stirred at RT overnight. After filtration of the resin, the
filtrate was evaporated to dryness to give 30 mg of. the pure
product.
‘Yield= 13.5%

25 H-NMR (400MHz, DMSO) § ppm: 3.68 (s, 3H), 6.45-6.51 (m,
3H), 7.13-7.19 (m, 1H), 7.55 (dd, 2H), 7.71 (_dd, 2H), 9.40-
9.48 (b, 1H).
MS (m/z) / M+l= 318/320
HPLC (uv purity, A = 214 nm)= 98.44%

.30
Example IG:-R1= 4-hydroxy-3-benzoic acid, R2= methyl, R3= 4-
chlorophenyl
5- [5- (4-Chloro-phenyl) -3-methyl-3H-[1,3,4]thiadiazol-2-
ylideneamino] -2 -hydroxy-benzoic acid

35 The compound I6é was prepared by the procedure described in
example I2 (protocol A). The precipitate obtained on cooling



WO 02/28847 7 5 10 15 20 25 30 Yield= 10% 1H NVR (400MHz, CDC13 + Dz0) $
ppm 1.20-1.48 1.68 (m iH), 1.79-1.89 (m 4H), 2.45 (s, 3H), 2.55-2.65 (m
i H), 3.33yblgdh. 3.60 (s, 3H), 7.72 (d, 1H) , 8.24 (s, pdrEpor/Mesdn z) /
M+1= 470 HPLC (uv purity, ~,= 214 nm : 99 .- 53 PCT/EP(11/11330 (m 5H),
1.622 .45 (t, . 4H) , 7.52 (d, 1H), Exanple 119.3: Rl= cycl ohexyl, R2=
nmet hyl , R3= 4-ch|oro-3[(pyridin-4-y|ne;§: ) - sul f anoyl ] - phenyl
2- Chl or 0- 5- (5-cycl ohexyl.i m ng-4- net hyl - -di hyd 1 l-adi.azol -2-yl) -
N pyri di n¥4 I,Wétghﬁabeﬁihﬁ]esﬁg?}o%%e 0 aﬂne%b%(/ttﬁf e Sﬁrﬁ‘%lefgggég§mﬁ%ﬁ .0.1
g), triet millamangel0. GU6L et , cl O®?, B9 Hhkicerxkt étuted dwibhsaemianture. 03
m) in 1, %@r%]\%f%@}p%m Ary/d cgglea%al&rgopxal dehyde (0.387 mmol, 0.037 nl)
he m I

-was added. xture was cool ed to 0C and sodium triacetoxyborohydride
(0.516 molielel=135 .§% was added. After 24h of stirring at RT the sane

quanti ti es;;ofn.BOr | de alsd de e (add an e (eagtdhon was
stirred fof &gﬁ.(gﬁéﬁ#FYture Jaé ?Eéﬁ ?Pﬁ?eégd gﬁ&'t%ég?iﬁfﬂagg)ﬁas di | ut ed
wi t h di chléarienetchanid]) weshst-ai 3% Watldt), , bf i3k, (2ir i BY) over3dyBo4l fmitered
and then porated. ryne The residue was purified on silica.gel
el uting W?‘z}{ﬁ 'dif:l'h or%%e%jhﬁ'e%{)cbnt aining from0 to 7 %of nethanol. The
solid prodifct(Mem théhrlmshed/ 384 h ether to give the title product. Yield=
40% "' ' H N 0 E%@\%O)_ﬁ 15-dls . m 5H), 1.54-1.60 (m 1H),
1. 70-1.80’@#4&[, ’Iﬂ. 2. (ir)r%)énlr#?), 3?155?39(%3, 3H), 4.18 (s, 2H), 7.22 (d,
2H), 1067 (dd, 1H), 7.76 (dd, 1H), 8.06 (d, 1H), 8.39 (d, 2H), 8.73-8.78
(b, 1H). Eh Yol ARG Uk | breparsd?lbyiitne 99:88kade
Exanpl e I@eg: f%nglzl'O yc ohexylﬂ,fdﬁg: mejtehyl ,bRggar'e Y © ?r °
4- Chl or o- SqHIRRD| $th-2XFTRLE hT - SUFFAPGOYPYLPREAFFe intermediates and
2- Chl or o- SrdRyeiittd Ohex¥hed NorpiBting - AeBifli Byrdrefdi@idd t kaadiwzad - 2oyl ) - N
-(2-nnrphol|q:4}¥1-e1qyl) VWO 02/ 28847 gd benzenesul f onam de

replace triethylamine.

15

I6.1 (1-Aza-bicyclo[2.2t2]oct-3—y1)—[5—(4-chloro-phényl)—
3-methyl-3H-[{1,3,4]thiadiazol-2-ylidene] ~amine

I6.2 4-15-(4-Chloro-phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2-ylideneamino] ~-2-

diethylaminomethyl-phenol

I6.3 2- [5- (4-Chloro-phenyl) -3-methyl-3H- _
[1,3,4]thiadiazol-2-ylideneamino] -phenol

16.4 [5- (4-Chloro-phenyl) -3-methyl-3H-[1,3,4]thiadiazol-
2-ylidene] - (2-ethyl-phenyl) -amine '

16.5 (R) -2-[5-(4-Chloro-phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2-ylideneamino] ~butan-1-0l

I6.6 [5- (4-Chloro-phenyl) -3-methyl-3H-[1,3,4]thiadiazol-
2-ylidene] - (3-methoxy-phenyl) ~amine

I6.7 [6- (4-Chloro-phenyl) -3-methyl-3H-[1,3,4] thiadiazol-
2-ylidene] - (3-fluoro-phenyl) -~amine

I6.8 (3-Chloro-phenyl) - [5- (4-chloro-phenyl) -3-methyl-3H-~
[1,3,4Tthiadiazol-2-ylidene]—amine

16.9 {3-15-(4-Chloro-phenyl) -3-methyl-3H-
[1,3,4]thiadiazol-2-ylideneamino] -phenyl}-acetic

acid
16.10 |N-[5-(4-Chloro-phenyl)-3-methyl-3H-
[1,3,4]thiadiazol-2-ylidene] -N' ,N'-dimethyl-benzene-




PCT/EPfI1/113311
2- Chl oro- N- (2-chl oro-et hyl ) -5-(5-cycl ohexyli m no-4-net hyl 4, 5-di hydro-[1, 3,4
]thiadiaépbO%QMh) benzenesul f onam de was prepared by the peegediisso
described In exanple 119.3 using an 5 appropriate al dehyde and |119. The
residue was purified by silica gel chropmtography eluting with a gradi ent
cycl ohexane containing fromO to 20% of hyl acetate follomed by an

i socraticelutio To a
mxture of this |nterHEHPAEE (0.866 mml, 0.390 g), in presence of sodi um

i odi de i n{®éhano j(l@-ni}ChmDrphphengl(836ﬁehhpl +3H-756 M) was added.

i orial jas bas 1 obr b RS atkrE AP ey FAAR AR LA R AR bonar o] 15

After extraction wth ethyI acetate, the organlc | ayer was washed with

bri ne, drlEggmpu“;ﬁJ ﬁ%y grf%@% 1t0ﬂ§ynasah1$lze-

-resi due was chronmat ogr ap on S|I|ca g€l eluting wth a
gr adi ent @hesyd ohexane containing fromO0O to 50% of ethyl acetate. 20

Yi el d= 65%; o 30pheR -m8 1361-1. 69
1IH)e 1 80% g—auwa Q@Méiat QD91a)[5$(in£h1ér Fﬁe %ﬁ(n?nmzti)ﬂl 123129 1.69 m

1H), 3500-B& az@%@—'@”-ﬁé‘% ?% 5.81-5.89 (b, 1H) , 7.54 (d,

iH , 7. 73I‘1f(éj,c<irhﬁrrc)>un@ 32, wds, p2épdidd. byst(nm! Drdcddiire 5884 501bétPl Cn( uv
purity, ~, = 214 nm: _97.760 Exanple |L = cycl, 4.2z nmeth R3=
4- Chl or o- SRR | sul annylﬁﬁﬁ§1 app%o%rl e EQQ%§%ed1§%es ghd

2- ChlonaEidégennﬁtpupqdaminb)4 nethyl 4, 5- dlhydroLl 3, 4] thiadi azol -2-yl)-N

- et hyl - he, tit i i
cxamil o | T8 P EnPRoARcE Grs LB EERR B K I O oAl dohye
(20 ed0i vajasht é;xléngchm 2@t il IseohydEnd@ (zr@éaevm @fi sFYRePBe®ass ‘and

added onc | Y vpgg/gesg gl 5 1015 20 25 30 35 '' H NMR ( 400MHz,
CDC13) $?tn?ﬂ€&b&0€8016 8 (m 1H), .1.78-1.87 (b, 2.97-3.04 (g, 2H ,

3. 60 (s,Yordd= 44. 87977 (d, 1H) 8.30 (s, 1H). M5 (mz) / M+l= 415/416
HPLC (Uv Py kit (2ooMRA4 WHsc) 30 p38% 1.09-1.18 (b, 3H), 1.27-1.33
(b, 1H), 1.40-1.52 (b, 2H), 1.58-1.62 (m, 1H), 1.70-1.76
15 (m, 1H), 1.99-2.10 (b, 1H), 2.24-2.27 (b, 1H), 3.45 (s, 3H),
7.53 (d, 2H) 7.64 (d, 2H).
MS (m/z) / M+1l= 320/322
HPLC (uv purity, A= 214 nm)= 93.17%

20 Example I8: Rl= (1R¥*, 2R*)-cyclohexyl-2-ol, R2= methyl, R3=
4-chloro-phenyl '
(1R*,2R*)-2-[5-(4—Chloro-phenyl)-3-methyl-3H-
[1,3,4]thiadiazol-2-ylideneamino] -cyclohexanol
The compound I8 was prepared by the procedure described in

25 example I3 using appropriate intermediates and
reagents (protocol A).

Triethylamine was replaced by morpholine resin (2.1 mmol,
0.61 g, loading 3.47 mmol/g); the mixture of morpholine
resin and trans-2-aminocyclohexanol hydrochloride (2.1 mmol,

30 0.318 g) was stirred in ethanocl (3.5 ml) at RT for 5 min

before the addition of . 3-methyl-2-
methylthiol[l,3,4]thiadiazolium perchlorate (3a) (0.7 mmol,
0.25 g). The residue was subjected to silica gel

chromatography ( Alltech column, 2g silica) eluting with



PCT/EP111/1 13311 3H) , 1 .22~-1 .50 (m 5H) , 4H), 2.57-2.64 (m 1H), -0
(t, 1H) , 7.53 (d 1H) , Exanple 119.6: R = cyclohexyl, R2= nmethyl, R3=
4- Chl oro‘g({) g/ 7 (2- nor phol i n-4-yl - et hyl) - sul fanmoyl ] - phenbe/Epm/"”o

2- Chl or o- ? cycl ohexyl i m no- 4-net hyl - 4, 5-di hydro[ 1, 3, 4] t hi adi azol - 2-yl) -
-et hyl - N- (2- nor phol i n-4-yl - et hyI)benzenesquonam de To a mxture of 119.4
(0.100 nmol, 0.05 g), N tetrabutyl amm m hydr ogen sul fate (0.02 mol,

0.008 g), | ution of 500 of ,sqdiu dOXId (1 |, 0.1 m) in

t ol uene (‘élﬁfﬁor@f“WPBPSmC&éltFi'W 2 €¥‘b‘95 tq %g’ﬁrmg The ni xture was
heat ed t ovy9eCdtown.5B0gnd2lken evaporated to dryness. The resi due was
SO|UbI|IZ§d in_eth acetate and the organi yer h i bri ne,
dried over® E‘lg?mlﬁére]amﬁﬁ N g tf&Tgé%n&fvﬁEm‘ggﬁyégude

mat eri al Wﬁﬁ puni,f hedion giol i(@3 gel) ,clhr.esaagrRaphy amt, I‘.Bg.zlﬂi-tEhZﬂ nfmxt ur e

of ethyl acet at e/ cycl ohe ein {i /9 pect ed
orodud . ¥Feld3 680 (Brk RER (z?O&%Hz c%és) 7@% Byl ﬁ%‘ﬁq 22-1
A s S R . e, B

-2 . m , 3.40-3 . m , 3.60-3.

(m 7H). d“%?’ fH%‘ /&g 8.30 (s, 1H). MB (mz) /| Ml = 528/ 529
HP!(.E: fung@m xuwpura_}_ﬂ,— nrx)= 219:8115:953: Boagy e 119.7: Rl= cycl ohexyl, R2=

met hy =
4- Chl oro- 3[ i sopropyl - (2-nor phol i n-4-yl -et hyl ) -sul fanoyl a- phenyl

2- Chlxo o- &h@S (fysallah:&ng! | compodndet hyker4, Spdebyded| 1b8, 4¢hai apracedureyl ) - N
ws br opafEd Ga AR o LETRY S K 5 Eo Bt E T bcur v S L op aoune
i sopropyl me@gedlé:s -The residue was W O 02/ 28847 PCT/ EP01/ 11330 $2 purified
by silica gel chromatography eluting with a gradient of cycl ohexane
containing from0 to 20%ethylacetate. Yield= 74%iH NVR (400MHz CDAI 3) ¢
ppm 1.50[¥8; 16H|5- {598yolalrexyd -BrpetByd-3H- 1163, ¢hthipgiagodg2t 83 (b,
gF%é32-$g'?-504£;ylﬂﬁ&ne£mgﬁo? ﬁ3méﬂho§y9phénéi 2. 51 (t, ZFD 3 60 (S 3H)
. . nm. 3 (m ,
8.30 (s, IiH-2 Mﬁ(ﬁ?zf)‘-ysvlﬂ)ﬂﬁw%zx%r@%hzb %ﬁt@(%v‘%????la@l 314 nrr):
96. 860 Exanpl e I4L918de£€amm;lclehen;zb;cFéeldet hyI R3= 4- Chl oro- 3~
et hyl -f 2- _%-_ngl_h. thovar) ~.at hvl Uﬁl nnu

2-Chl oro- 5= ¢5°cy¢ % gx FrihGTIT M Fﬁ‘ F) Sl ]ﬁz%r

L1, 3,4]t h1 adi azol {2; yu}meadyaszz y21denh@mynel h@xl;l)’érh%f]-bbeﬂ@éﬁec ul fon
am de To a sol Ut'QE’l?f 119.5 (0.241 mml, 0.1 g) in EtOH (4 m), potaﬁm um

carbonate| (0.289}mol, ~0. 040 _g) was addedd and_t hen the reaction nixtuyre
was heat edL8t 4r eff (GxCyoloBexwiln3bweshyl 28Ht hé, 3ddl Ehépdépzol-2-

1- brono- 24 ( 2- met W?IY@EHQ)(V)(Qf-ﬂéﬁﬁaﬁeguz§8n?@bheﬁy@§10amhhe After 3h at

N

reflux, 2{4 equival~ents of bromo_derivative were added and-the nilxture
was kept at refl ux for addltl onal 15h. The m xture was then evaporated to
dryness angkdnifld e .dug 1a@RH,| 2Re] -icyclahekyand-6X| rRetefetBpl, R3=

wi t h. di chl or rret hane gani ¢ _l.ayer was washed with water, brine, dried
over l\/gSO44 %1%’ 3'3 :}‘ﬁn«y to dryness. The crude material was
purified b@lm,l |zmv)gea kﬁw(drmed@!aa;ﬁwlébnwﬂﬁghmyh) a3gmatheat 3Bf

cycl ohexaney Con AN A gl a5B1ahgxpaB1 Y of d= 64% " ' HENWR

1H), 1.79-Thexq¢mpound I was Pwepaned 1bY, thse Fprece 131‘—& d%S@,Bllze@olJ(lm 4H) ,

3, 543058 é:gan?éfa 18, Bl23e88(my 5. 7.50 (d, 14, 7.70 (4, 19, 8.28 (s
—methyl -2 methylth:l.o [1 3, 4]th1ad1azol:|.um perchlorate (3b)
(0.372 mmol, 0.15 g), trans-2-aminocyclohexanol hydrochloride
(0.410 mmol, 0.062 g) and triethylamine (0,7814 mmol, 0.109
ml) were reacted in ethanol (1.5 ml). The crude was twice

25 chromatographed on silica gel with a mixture of DCM: MeOH

(98:2) ‘to give the title product.
Yield= 0.030g, 23%

'H-NMR (400MHz, DMSO) § ppm: 1.20-1.37 (m, 5H), 1.60-1.78



HPLC (uv purity, ~,= 214 nn) : 99.9% WO 02/28847 PCT/EP01/11330 ~3

Exanpl e I19 9: R = cycl ohexyl, R2= nethyl, R3=

4- Chl or o~ Srddigret hyl am no- 2- hydr oxy- propyl ) - et hyl - sul f agpy/epohgsy |

C- Chl or o- cyc?ohaxylinino-nethyl-4,5-dihydroL1,3,4]thiadiazol-2-y|)-N—(dine
t hyl am no- hydr oxy- propyl ) - N5 et hyl - benzenesul f onam de An excess of

epi bronohydrin (3 nol ar equival ents) £5eacted with 119.5 follow ng the
procedure described in _exanpl e i nt e S i oI d by

chr omat ogri&phyHdn 1si8li-da el (R J‘ﬁ%ng i K&y t'uge’%(% 340 ' (B, H'ﬁ

cycl ohexanehet hyl,aget)gt &2 B3 i(s,a 109t,] 0 8D (d,0 2#H)solatdlon(df i s

internedi ate (0.106 0] in EtOH (2 m) at - -50C, dinethylam ne

(0. 318 nw@i (&/@ /n$?qma §H§§g9and the m xture was heated at 70C for 15h.
The sol ve@tpn(gaqut\h%fl@p)vg@ yndemnm)edweed 1 essure. The resi due was
diluted in water and extracted with 15 dichl oronet hane. The organi c | ayer
was wadhed with water, brine, dried over MySO4, filtered and the volatile
was evaporated to give the desired Brsithwedl Bi el d= 64% 1H NVR (400MHz,
cCbCl's) 8 ppm 1.10 (t, 3H) , 1.22-1.49 (m 5H) , 20 1.60-1.70 ( 1H)

1.79-1.89 (b, 4H), 2.254-2.36 (m 8H), R258266(m 1H), 3.31-3%34 (dd,
1H), 34236Q22(m 6H), 3.79-3.87 (m |1H), 750(d 1H) 7.70 fd,

8.30 (s, 1H. V5 (mz). @ g%ﬂ 516/% $uv ;Ra-c ~, = 21M’nﬁ)f§;z;f 60%
25 Exanple | JONHO: +R-% ohexy t hyl, |

4- Chl oro-3 e 3- dlhydroxy propyl) - ethyLHNQf?nDyl] phenyl R3 HN\R1

2- Chl or o- 5- (5 cycl ohexyl i m no- 4- net hyl hydro[ 1, 3, 4] t hi adigzol -2-yl )-N
- (2, 3-di hydr oxy- propyl ) - N-et hyl 30 benzgnesulfonanide The title conpound was
prepared as described in exggple 119.8 with 3 eq. of

3-brono-1, 2- propane-diol and the reaction m xture was heated at refl ux

for 12h. The desired pragutt was obtained after purification of the crude
material by—srtita 35 gefl c Nat ography-eluting with a gradient ~of

di chl or onet hane cont g3 n r?hQ to 3% met hanol . Yield= 38% 5 10 15 20
25 30 35

(I)

Intermediate 5 : PROTOCOL B
10 '
Intermediate 5a: Rl= cyclohexyl, R2= methyl
Hydrazinecarbothioamide, N-(cyclohexyl)-1l-methyl _
The requisite cyclohexylisothiocyanate, (70.8 mmol, 10 g) was
dissolved in methanol (35 ml) and this solution was added
15 dropwise (30 min) to a stirred solution of methylhydraZzine
(134.5 mmol, 7 ml) in water (35 ml) at 0°C. After mixing,
the solution was allowed to stir at RT overnight. The
precipitate was removed by filtration. The solid was washed
with cold EtOH to give 11.7 g of the expected derivative 5a.
20 Yield : 88.7%
lM-NMR (400MHz , DMSO) § ppm: 1.10-1.25 (m,5H), 1.50-1.60
(m,1H), 1.60-1.70 (m,2H), 1.80-1.90(m,2H), 3.40 (s,3H),
3.90-4.00 (m,1H), 4.80(s,2H), 7.85 (d4,1H). S
MS (m/z) / M+l = 188,33 - i
25 ' '
Intermediate 5b: Rl= cyclohexyl, R2= H
Hydrazinecarbothioamide, N-cyclohexyl
The requisite cyclohexyliéothiocyanate, (141 mmol, 20 ml)



WD 02/ 2887 PCT/ EPO1/ 11330 1H NMR (400MHz, CDCl 3) $ ppm 1.10 (t, 3H),
1.22-1.49 (m 5H) 1.62-1.68 (m 1H), 1.79-1.89 (m 4H), 2.17-2.22 (m 1H),
2 59- 2. GE‘W()qZ/z X 3 40-3.48 (m 3H), 3.51-3.57 (dd, 1H), pé1/EPai1330 3H)

. 89-3 , 7.53 (d, 1H) ', 7 . 73 (d, 1H , 8.30 (s, 1H) .
(rﬂz) [ Mrl= 489/ 490 HPLC (uv purity, ~, = 214 nm: 98.41% Exanple 119.11:
R1= cycl ohexyl, R2= nethyl, R3= G|
4-Chl oro h r i digRpl- p yl | fymyilaphenyk

_2-Chlor o%\[aaesf &Hsggl%gy% ﬁ‘o TRJ (@o MJ. h)%ﬂreo[%hl%lqthl adi azol - 2-yl ) -
N-et hyl - Ngdted/ dr 6xgp8ipgr r of 3 i nmll-yll) pr‘é‘byl P-be%’%bﬁ%%@l f AARIE Thetit] e
conpound Wass Al ARALRALAE e zs Qﬁrﬁoln £APODHE) |49, fletanglt hzooant) at
i ntermedi at’e and _pyrrolidine i ucle(‘)”phlleie]rél'he rgmd gﬁlfled
by silica Q. chfbpst Bgrapay etP | AgRFELR™a YGadt PcHi &Fon%t(

cont ai Bi Nyfd@iMght 0 Beolpraiisitdte Ywalsdx e+ MyR mm&ﬂz:,orcmrh;a 8
ppm 1 .10 (t

o
4H), 2.48- 9233531‘1(59&5 1‘Fﬁ‘éh?&5§”32t"g18 c(oﬁn@ 7?&8’143 T ééH)glhﬁl
(m 2H), Sexssodeh (ﬁ'blvatﬂl.véil(ﬁ}s) 3H , 3 .87-3 . 95 (m 1H . 7 51 (d

, 7%% ll-% 8.30 (s, 1H) . M (rﬂz) [ M+r1l= 542/ 543 HPLC(uv
pur| ty, ql 95. 50% Exanpl e T19. 12: Rl1= cycl ohexyl, R2= nethyl,

R3= 4-Chl dl}m@[R((zﬂ@uvmtzhyl DS ¢ o) - eﬂhylo—austdm;%H])-,pllers)ol-l.60

2- Chl or o- 5- (cyc] ohexy] i di hydr 4] hiadj, azgl 7 2- -N-(2-
di et hyPani é{”nyl %einhﬁ%né@eshr?% iar#‘g ?‘{‘]253%9% Wehcéﬁp h}a/ﬁ%\,a
prepared as. d@s(:s;ile)d i h. Bxang) ) 198 850simglB) 3 eq of potassium carbonate

and 2eq of d et chLoride hydrochl oride. The residue was
purified blgl/gsfﬁ%g ggq[%hrg%t%%raphy eluting with a mxture WO

02/288.17 PCT/EP01/11330 of MeOH DCM (10/90). Yield= 32s 1H NMVR

(400Mz, CDEL@é e&ﬂ£%e1590 Ri= Stbendoid- £é1d3ﬁgth§1288ﬂeﬂ8 Ro: B~ |) ,-1-
61-1.70 (b, 90 .63 (m

9-
3H) , 3540 ﬁydsa%metaﬁb%hsga% esﬂy@ﬁ%z?a" 3EfC ’?ggle%ggs’iﬁff? 8.30 (s,

1H) . M (nézr}xeéhéétﬁcaéﬂéﬁ §iL§otEL6c9unaﬁur(v17y6 mne121418mg): ¥ds 34%ded
Exanple 119.13:.

4- Chl or o- S?fQPH?'ﬁ%t F@/ a?ﬁ”ﬁg- ¥9n§t ﬁ§Fr§FﬁyF?15§§ﬁ9l ogupygrazlz]ne fl?gnrlate
2- Chl or 0- 5{$3- ayedlohexy.l7 nmuhd- 4inetimthahdl di(4pdr oLl. 324] t-tﬂichﬂazélftEryl) N

d h >
LG ot ELRNLRG: HELDYb26! PYE) shiet Ryl BBIGRIBAULAGNATIdRekTROESORRY) 15

4- Chl &03- Fpgmdtmpayaaurﬁooﬁeﬁpygﬁret Wﬁ- @ﬁ?ﬁ&ﬁéyﬁFepWéwflltered and
2- Cnl or o- 5w%§h8a10'vﬂf&?f%émn9re‘th%?{ohylt& 1dréhYICHOJ[1?3o‘thhéldlea@@ct%dy|) N

- (2-di met hyl am no- pr opy )- N-et ?yl benzenesul f onani de {nmj ot isoner)
compound (yield

H-NMR (400 MHz , .DMSO) § ppm: 3.85 (s, 3H), 4.85 (brs, 1H),

7.43(t, 1H), 7.68 (d, 1H), 7.87 (4, 1H), 8.33 (s, 1H), 9.23
25 (s, 1H). :

MS (m/z) / M+l = 226

Intermediate 6: PROTOCOL B

30 Intermediate 6a: Rl=cyclohexyl, R2=methyl , R3= 2,4-
dichlorxophenyl
Hydrazinecarbothioamide, N-cyclohexyl-2-[(2,4-
chlorophenyl)methylene] , B
A suspension of 2-methylthiosemicarbazide (5a) (2.67 mmol,
35 500 mg)in ethanol (5 ml) and 2,4-dichlorobenzaldehyde (2.94
mmol, 515 mg) were heated at 75°C for 18 hours. After
cooling, the formed precipitate was filtered and washed with
cold ethanol to give 876 mg of the title compound.



20 The title conmpounds were prepared by the procedure described in exanple
119.8 using 3.3 eq of potassium carbonate and 2eq of the of

2- di met hwyamhAgdss0opr opyl chl oride hydrochloride. Two "i son@@‘rmp@@qgwbt ai ned
fromthis reaction: The crude material was purified by silica ge

chr omat ogr aphy 25 eluting wth dichl ~or o%hane/ met hanol (99/1) to afford
two i sonmers. The mnor isoner: Yield= H NVR (400MHz, CDCl 3) $ ppm

1.20-1. 47 y(rg1dLlH)s 4% 64-1.72 (m 30 1H), 1.77-1.86 (m 4H), 2.10 (s, 6H),
2.23-2.36 (m 2H), 2.54-2.66 (m iH, 3.31-3.39 (m 1H),. 3.42-3.52 (m 1H),
3.59 (s, 3HYNMB. §808MHZ (nPMSH), 57pB0:(d,10H),23. 10, (éiH)H)l 8530 -85, 1H)

1o g A R A A Y] Aol P T o

ppm 0 . 92H)d, 13+90-2.100 (@, (AH)3H)3 .80 2631 FHD(m4 59+ 413%2% 75 m 1H)

1. 79-1589 { mfiHa 2 be (876‘#19 (2, 519{(}2 . don ), u@ 77 22655 &mulﬁ) 8.5 5
3.51 (m4 5’ H) (s, 1H .M
(mz)/ I\/Hd'SOW 501HPLC (uvpurlty, ~,: 214 nr’r) 99 .67 0 10 Exanpl e 120:
R1= cycl ohexyl, R2= nethyl acetate, R3= 4chl or ophenyl

[ 5- (4- Chl WI imno-[1I, 3, 4]thiadi azol-3yl]-acetic acid
nmet hyl est 2 e appropriate 1, 3,4-thiadiazole 7h (0.34 15
nmol, 100 ng) in anhydrous di oxane (3nL), an excess of methyl bronpacetate
(3.4 I %ﬁﬂ Fé}; {1 X g\@%!r tigfed, fpr 48 h at 90C.
The mirg?uzge S concentrate ¢ Sat ué%f?ﬁ S Etl%:f’l g% ﬁZCI)S was added.
The sol ut idkieharephenyted with ethyl acetate, the organic 20 |ayer was
dried overcydi¥Nexyil tsr e, andh QNees! pladreel ¥ 03 -3ghe residue was

Gyl ohoxarbh ol Hi) SEERarate s 2rrHHEEREl T BRe pr oduct . vilel do 52 0 25 H AVR
( 400|VHZ @\Ma PPt idt @O HiSdeiivabibh zorde 5bpieirédn b}"tH):he 1pﬁBcédﬁ5e( m
oy f :?b%lms%»é%e bl o ittt Y200 gl . Subevagadothn
corrpounds ecﬁhaxtrelfbﬂirhb)m angdeixherpbnsdaaterCépaSE@D b{>t 0@ pmotediuras g)
053010 MR AL20VEANG, D08 O P gABE. e ARV TV
[ 1, 3, 4] t hikrRte®d| aR- yi5i°deriiting| xﬁrhﬁmC@@rcmlés [T 40ChRadRB- fhedFl ) - 2-
cycl ohexylgfidN0-0.31 g) was added to allow reaction to completion. The
20 mixture was concentrated by distillation of the solvent and
the crude material was solubilized in ethyl acetate. The
inorganic salts were removed by extraction with water. The
organic layer was washed with a solution of NaCl, dried
under magnesium sulphate, filtered, and distilled to give a
25 residue which was chromatographed on silica gel column
(using a gradient of solvent ethyl acetate-cyclohexane
starting with a ratio 5/95) to isolate 230 mg of the pure
thiadiazoline. The byproduct mainly formed during this
reaction is the 1,2,4-triazoline-5-thione.
30 Yield: 35%
H-NMR (400MHz , DMSO) § ppm: 1.10-1.40 (m, S5H), 1.50-1.60
(m, 1H), 1.65-1.80 (m, 4H), 2.55~2.70 (m, 1H), 3.50 (s, 3H),
7.50 (d, 1H), 7.70-7.80 (m, 2H) R
MS (m/z) / M+l= 344.1
35 HPLC (uv purity, A= 214 nm): 99,95%

Example I10.1 : Rl= cyclohexyl, R2= methyl, R3= 2-chloro-



WO 02/ 28847 PCT/EP01/113310 [1, 3, 4] thiadiazol-3-yl] -propane-1,
2-di ol 120. 3[ 5- (4- Chl or o- phenyl ) - 3-(2-di et hyl am no- et hyl ) - 3H
[1, 3, 4]tQY@g¥g% | - 2-yl i dene] - cycl ohexyl -am ne Exanpl e T2lpcREposMssehexyl,
R2= 3- benzoic acid nmethyl ester
3-(5- Cyclohexylln1no-4-nethy|-4,5-dihy2% -[ 1, 3, 4] thiadi azol 5 2-yl)-benzoic
acid nmet hyl ester To a solution of the g§ropriate 1, 3,4-thiadiazole 7

. 86 nno£ g ng) prepared by the procedure described in exanple 7g in
anhydrous 8.0 ane (20 nm), nethyltrlfluoronethane sul f onat e 2 79 nural,

316 ~, 1) dAd (ﬂrcwmmhe@y( 1) -Zxmewdly L -B38-34o 3 H)thiadiagfied® - The ni xture

was stirr f1Rhe N c3lc1RE & JMpelelr e was flltered and~the precipitate was
.then pourggll nt Sj~ ?rc I ut eeé:ylefaHCﬁ'S sol ution and washed w th di_ch] or onet hane.

The or ganFempayed ds -dadtaed RHSRRTEst BYattd® SHARGBH DragerEL i ed over
magness umrsol betieg Eigdread abe aﬂﬂ:eﬁtﬁﬁaﬂimttl’eai mhd.lrxdﬁrgefreﬂuce pressure to

-give 200 of the.title prod : 37°/1H-NI\/R 40 m
1.10-1. "?im SﬁﬁldEe45‘”ig555‘é € ’ﬁj q'-f 6021378 (8F W%Mgﬁa%%ga%(pp
1H) : 3 . 43 utdngBMith 23 Bexane &d)xltalrﬁslg{ tframH)Q th 8% (ALCEH), 7.95 (d,

8. 10%(_(% 1H)6° M5 (mz) / MFl=~ 332.3 HPLC (uv purity, ~,= 214 nn) :

9% 25 rqt‘p e’21.1: R = cycl ohexyl, R2= nmethyl, R3= 3-benzoic acid
3 (3 Cycl 6he1imk| r(ruoo}vmznebhustsgpﬁi(ngyﬂrms{-l . 354 mh: 8H) azol BOyll)GbenZ(()i c
acid Jo_a solutjon _of_ cq und | 0 10
m) ah® wdfler 3D s5 1m6>-1 'fé'gn%r%zl’fq?n; Q%sg?ad; n‘ixture
was heat ed ato-nefslwx(ni orzrah,, Bldowet], tld)codl . Hhd( ¢prﬂdé)ntrat ed |n vacuo to
give a _crx& Q“B/tg e{aNf Th|3slquS|due was poured into water and the
full

suspensi o y neutralised with a solution of HC1 (0.1N) and the
WO 02/ 288411 RCTIRPHUAINS30 jq oL siha®® vges extracted with ethyl acetate.
The organic .layer was washed with saturated solution of NaCl, dried over
magnesi umsulfate filtered and distilled.to give 10 ng of the title
produts. Exdmple: I33% RI-Ndgclebenyii, BRECpe$hppm RI=1%-1.40 (m 5H),

1.50-1. 60 4H , 2..55-2. 65 (m 1H , 3 . 50 (s,
3H , 7. 55(( t%ron@a}:hgé.) %ﬁg-’!;i] 7.95 (d, 1H}1 8. 15{ 1H) ( 13 .3
(bs, 1H) .Cyclohexyl-[3-met yl -5- (4 trlfluoromet yl-phenyl) -3H

[1,3,4] thiadiazol-2-ylidene] -amine

The appropriate thiosemicarbazone (prepared by the procedure

20 described in example 6a) (2 mmol, 700 mg) was suspended in
ethanol (5 ml) and the oxidant FeCls, 6Hz0 (4.4 mmol, 1.21
g) dissolved in ethanol (5 mL) was added. The mixture was
heated at 75°C during 19h. The mixture was concentrated by
distillation of the solvent and the crude material . was
25 solubilized in ethyl acetate. The inorganic salts were
removed by extraction with water. The organic layer was
washed with a solution of NaCl, dried under magnesium
sulphate, filtered, and distilled to give a residue which
was chromatographed on silica gel column (using a gradient
30 of solvent ethyl acetate-cyclohexane as eluent with a
rapport 5/95) to isolate 290 mg the pure thiadiazoline.
Yield:42%
'H-NMR (400MHz, DMSO) § ppm: 1.25-1.50 *(m, 5H), 1.60-1.70
(m, 1H),1.75-1.90 (m, 4H),2.65-2.75 (m, 1H), 3.60 (s, 3H),
35 7.85-7.95 (m, 4H) |
MS (m/z) / M+l= 342.6.

HPLC (uv purity, )= 214 nm): 99.9%



10 M5 (mz) / M1l= 318.3 HPLC (uv purity, ~,= 214 nm : 99.6% Exanpl e
121.2: R = cyclohexyl, R2= nethyl, R3= 3-beazam de

3- (5-Cycl no- 4- met hyl -4, 5-di hydro-[1, 3. 4~t hi adi az

2-yl )-bed’gg(ran%(/%{flm?o a solution of LiOH nonohydrate (96 ng, nglggmr/r#gfo) inl.6
m of water, a solution ,of 121 (500 ng, 1.51 nmol) in tetrahydrofuran
(THF) / MeOH (50/50) (8 M) was added. The m xture was stirred at RT for 24H
and then concentrated 20 under reduced ggﬁ?sure. The resi due was di ssol ved
in water and a solution of HCL (0.1N, 3 ) was added. ~~The resulting

m Xt ure WExssiple dd2foR12 kyeilsheiffler RAEsmethyl i oR3ef 4 wayeidyhe product

. Vn\?ril ;:Ir: ﬁd uenepezx(%ilo ([% )m%q%%]t Ef&ﬁ{/’ls% olr?(r}, f3f%htr$3§5\4augﬁa{j%%fdé%€jép%mlsgland

t he rrixtune'l.mdie@ddleat reflux for 5H The mi xture was concentrated under

reduced pr, gﬂf% féﬁ*%;}acr(el ﬂoc@d@:?é@dé@érﬂgé@dlﬁo a
-solution o reS| 1 0.32Z mmol ) in THF ( cool ed to 10C
After 3 hcﬁﬁaénla‘te Rl tqfé'-l'EBED FADEWEL R %Fb‘?ﬁf@?ﬁ@laﬁfé’cﬁ t"t‘fl r‘;’/?l%%%n S pour ed
into waterg S apted with ethyl acetate. The combined organic extracts

hed with t d wth tu d dried
“W’S;ﬁei’?ﬁmeem BSTOTS | PPe Ot 19 oBY UAIGF L RIAER Dol r EoOTRBnhi t e

sol id mat gireadsunes 3 rm{e fieash dye s s cai gedledd ohmt wgtaphyThel atjedouist h

& s AL T i AR e LSy

1 20 1. 45 dxpratfed mthaetbylo Fantate ., Ih%oxggolemlamr Wag5was ed(m

Ste) ° 1 7 d,o 'y m 1
8 5 (s, viﬁ %t}.% &6s; ﬁi‘&tloﬂ & (ﬁ'€c1 'é)nd: d§§e&HP Viet% : ggralgtsiqm H,
214 nm %xaﬁapl%equq gndm;sgyépgﬁem gipe- aeregi dugsw Yeh Yas

3- |N‘._(2hy :Yffécli‘w )]b}PenZ%{ﬂlq_Q:alo gel chromatography (eluent:
3-(5-%clo i m no- 4- et d|h¥€$[134]th|ad|azol2 yl).

(2-hyd oxyCié‘Ffﬂ}P?xaI%/r d%c% Bes50f Fbn of Li OH nonohydr at e (96 ng,
2.26 mmol )yiend: 6egg of - water a solution of T21 (500 ng, 1.51 nmol ) in
THF/ MeOH (p0/50) (8 mi added. The mxture was Stll’a{] 1% at 5Pé"(j%for 24H
and then ¢ r 0! derD ue®Predsdrs ! -#le Masid Vies ditsdal ved in
wat er and @nSOiwl on, o6 - HEs (Om 1N B ol 35v@s7@dded. 15he Bessl {sng3n) xture
was stirred hours After d|§ }Ilatlon of wat.er ,the product was dried
over P205 7n® Q/a&‘ao 2Hh 8 58P uffon2Bt this crude 20 naterlal (1.51 mmol ) in
tol uea® (1@smm/z} hy amylehtosizle (10 nl) was added dropw se and the nmixture
was heated at reflux for 5H The m'xiur?ej g concentrated-under reduced
pressure. HBbG é’t&%p%%}‘bﬂ ok=tht$ PBL g %V\?SLSO ng, 0.32 mml) in THF (2l )
vmthtrlethylamne 90 ~,1, 0 . 64 mol )was added at'-~0 C 25

ours. vat SRt My I (Ve ey TT mR St o eeP BRsfitte ¢ ¢

washed W|tIDSV\/aBeCthn:b-tphml)d-FS-embt/h}tlhaiﬁgﬁies'h.ﬁmt@ulaﬁa-ta@Olf-lzl-tred and -

reduc nd desidue was purified by silica 30 gel
chromzzté(“;grgiﬁ‘ﬁ&ﬁé{S )g gra rent ofendl chl oromet ane containig fromO to 2%

met hanol t Gompdunds5( LAy WaSt IREeRAKeGr Biuckhe YPepgednss, 19eafniPadomt

DMEO) 9 pp aéh ia- 1113'(55 h@l apﬂaréH?‘chaﬁé 3bnt&mdélatds 70ardd 8Fagerdtd)
2. 552, 25 3.55 (m 5H), 4.70 (t, 1H),
7. 55(dd 1 rOVOSBI(B) H) : 7 90 (d, 7.H , 8. 05 (s, 1H) , 8 . 60 (t,
1H) . The residue was subjected to silica gel chromatography,
30 eluting with cyclohexane containing from 0 to 6% AcCEt.
Yield: 23%

'H-NMR (400MHz , DMSO) § ppm: 1.15-1.40 (m, 5H), 1.55-1.65
(m, 1H), 1.70-1.85 (m, 4H), 2.55-2.70 (m, 1H), 3.50 (s, 3H),
7.45-7.55 (m, 2H), 7.55-7.65 (m, 1H), 7.70 (s, 1H)

35 MS (m/z) / M+l= 308
HPLC (uv purity, A= 214 nm): 99.9%



WO 02/28847 0 M5 (mz) / M+rl= 36Z HPLC (uv purity, ?~= 214 nm : 99 . 7
PCTI EPO1/ 11330 Exanple 121.4: Rl= cyclohexyl, R2= nmethyl, R3= 3-(N-nethyl)5

benzam deWﬂ 02/28847 _ . PCI/EP01/11330

3- (5-Cycl ohexyl'1 m ao- 4- et hyl -4, 5-di hydro-[1, 3, 4].t hi adi azol 2-yl )-N-net hyl -b
enzam de To a solution of LiOH nonohydrate (96 ng; 2.26 mmol) in 1.6 nml of
water, a solution of 121 (500 ng, 1.51 ) in 10 THF/ MeOH (50/50) (8 m)

was added i r e ,was i t _f t ed
under red&gégs%ggéggfeFﬁghg§%gépggggﬁagaai@égﬁégba?ﬁfﬁgfg¥ ang gzgg%ution
of HC1 (04tN5-8gcibhewydimdnod4-mashydsay braghvdxeull, hetl oizdiagelr 2

hours. Afbgglggﬁgh&bﬁgk 1ef water ,the product was 15 dried over PzGs in

"vacuo. To~ ution of this crude nmaterial (1.51 nmpol) in toluene (10
m), thi ofPRERMEEEdeI140 WAS RESPAHAEd B ofHies cPERERTHES m({é%%réf%ﬁgs Rat ed

at refd ux hampald The MixiHge ¥ESrEONTeNd ratradrddatieeduesd preagenes To a
'suspensiogﬁpf this residue (150 ng, 0.32 mol) in THF 20 (4 M) wth

triethyl anPR@TESS~B1,- 0.64 nmol) was added at OC met hyl ami ne hydrochl ori de
(44 ng, 016 mesH)duvendrast isubdecaedr bonstiénper gelr ehdomanggdamployy s. Wat er
was added i,n. t.h 1.t ur Lf L1 t jop, Ofo , extracted
wth ethyFlggéF§tgﬁ%%bs é@E%F?%E%akgﬂtg%ggggi28§Md9i§a éfth magnesi um
sul fate, fileflded 1% reduce under pressure vacuum The residue was purified

by siljcai.qe hr ra ith a_qradi ent ,of, .di,chl nmet.a ont.ai ni

P om 501 o BriwEL HAMBMAE SoRNsE' B Boliary B8 AT 8a0dE Sher e 08 1385 e
(ﬁi;)OMZ-EGEj (lal\/?g))ﬂﬁ [P 701 . 8b- fm AGRK)M %m%%ﬂzw-gnﬁar()ga %gss(t&s,zgﬁﬁ). 8? ggw
4H) , . 60-2. , . , , . S, , . , , .
(d, 1H) , 7.8990@, %ﬁ; ,%8&.? é’; é@m , 8.55-8.65 (m 1H) . M5 (nfz) /
Mr1= 331 3B HR/G)( b MrX+t3892 = 274 nnm): 96.6% WO 02/ 288- 47

PCT/ EPO1/ | EX le 1,22: L= | Ro= hyl . R3=
%@'ﬁzeﬂ’w 1%?%%%(,}]‘: 2 13- CY G PNexy met hy

3, 4di hydr ohHexyl ' m nho-4-net hyl -4, 5-di hydro-L1, 3,4
t hi adiBzol 2-yl ) -benzene-1, 2-di ol ; conmpound with trifluoro 5

nmet hanesul i G~aci- Conpal | a o _3,4-t hi adi azol e 7g b
AR S RR LR PRARERS oD 1 o e To D

t he procedure ed I'n exa using appropriate 'internedi ates and
reagent s (metdtydenil fionyl+phemyd particul ar case, the mixture was filtered

et ca SRESAE 8 0 phalae g e n det ittt L0 g e e
[1,3,4]thiadiazol-2-ylidene] -amine
20 Compounds I15 was prepared by the procedure described in
example I10 using appropriate intermediates .and reagents
(protocol B).
The residue was subjected to sgilica gel chromatography,
"eluting with cyclohexane containing from 0 to 10% AcOEt.
25 Protocol D gave better yield to prepare Il5.
Yield: 3%
'H-NMR (400MHz , DMSO) § ppm: 1.15-1.35 (m, 5H), 1.45-1.55
(m, 1H), 1.60-1.75 (m, 4H), 2.50-2.60 (m, 1H), 3.20 (s, 3H),
3.45 (s, 3H), 7.80 (d, 2H), 7.90 (4, 2H).
30 MS (m/z) / M+l= 352.5

HPLC (uv purity, A= 214 nm): 87.3%

Protocol C
35



"' H- NVR (400MHz, DVBO) g ppm 1.10-1.53 (m 5H), 1.64-1.69 15 (b, 1H)

1.78-1.84 (b, 1H) , 2 .03,-2.10 (b, 2H) , 3 .19-3 .27 (b, 1H , 3 .84 (s,
3H) , 6. 0?8’” , 7. 13 (d, 1H) , 7.20 (s, 1H) , 9.55-8c®zpP0P11 _;,d—l)
9.75-9. 8 , 9.96-10.3 ( b, 1H . M5 (mz) /| Ml= 306/307 HPLC(uv
purity, ~,= 214 nn')— 97.35 20 Exanpl e I23 R1= cycl ohexyl, R2= nethyl, R3=
3, ~5-di net hoxy 4-hydroxy- phenyl

4- (5- Cycl ohexyl i m no- 4- net hyl - 4, -dlhydro [1, 3,41

t hi adi azol -2-yl) -2, 6-di net hoxy- enol 25 Compound 123 was prepared fromthe
appropriate 1,3, 4t hi adi azol e procedure descri be@u—i—N ex rrpl e 118
using appropriate internmedi gj eagent_s_(_psot ocol Q)

particul ar cB3LO0 m'5'<ture %/vas flltered and-the pr pJ‘\\a%e vvasR shed
wi th di oxane and diethyl ether to KgNw 0 t he expecte %orrpo nd as i/a

trifluoronethansul fonic acid salé Vil d= 13.9% . 1H N|VR~(4PO|VHZ DVSO)
"$~ppm 1.12-1.27 (b, 1H), 1.27-41 (b, 2H) , 1.41-1.54 (b, 2H , 1
63-1.70 (b, 1H) , 1 .80-1. 87(b 35 2H), 2.03-2.11 (b, 2H), 317326(b

1H), 3.88 (9H, s), 7 . 06 (s, I—% 9.38-9.47 (b, 1H , 9.80-9~. 88 (b, 1H)
. MB (mz) / Mrl= 350/351 WD QFP28847 qZ HPLC (uv purity, ~, = 214 nn) =
96 , 00 PCT/E P111 /113311 unds 123.1 and 123.2 were prepared by the

pr ocedur e descr RBef Ny exanphe } NSI ng appropriate internediates and 5
reagents (protocol C).

| 23.16- ( 5- Cycl ohexyl i mi ndR3H- rretsnyl 4, B1di hydro-[ 1, 3, 4] t hi adi azol - 2-yl ) - pyri
di n-2-of | 23. 25- ( 5- Cyclohexyllmpg 4- rrethyl 4,5-di hydro-[f, 3, 4] thi adi azol - 2-
yl)-benzene-1, 2,3-triol Exanple 424; R1= cycl ohexyl, R2= nethyl, R3= 8.,
hydr oxyqui nol i n-2-yl -10 2-(5-Cycl ohexyl i m ao- 4- net hyI .-4,5-di hydro-[1, 3, 4]
t hi adi azol - 2- |noI n- und 124 was prepared fromthe

appropri atT tlé/@‘? 'f.l,ﬁgpqﬁpc% ?%Sedure described in exanple 7d) by the
procedur e descrlbed |n exanpl e I18 6. In this particular 15 case, the

m Xture wag, fd { hgq v A&k Wags Wog & b3 dh@x iRl

di et hyget heré%%a%?%éeit?%aei%%ctggég%n%%ﬁhd as a {]‘?ﬂﬁﬂ-or onet hansu fon| C
acid salt.phényld =58. 1% 1H NVR (400MHz, DMSO) g ppm 1.25-1 .36 (b, 1H) , 1
(35i -2H§37 éé}ilo&% éd‘be(slciérdhe%é(ﬂﬁ(in&ﬂ)[ﬂb 3, Q@E%l(aglé.??blzb%lfég (13 21|2_|)2

7.69 (t, ’1%“2%1%3(%9 mfde g 64 (d, 1H), 10.08-10.13 (b, 1H) , 10.21-10.28
(b, 1H . M (4 Zirtudd = 3 1/B34h1drd-B-Gulfamayli-benzoiz 2b4idn) £693688%

10 mmol, 1.5 g), thiosemicarbazide (5b) (6.36 mmol, 1.10 g) in
dioxane (40 ml) at 60°C, POCl: (6.36 mmol, 600 'ul) was added
and the mixture was warmed at reflux for 2h30 and 16h at RT.

The solvent was removed by distillation under reduced

pressure to give a crude material which was basified with a
15 solution of diluted NH.OH. The yellow precipitate obtained

was collected by filtration, washed with water before drying

under vacuum over P;0s to give 2g of the desired product.

vield = 84 % ; , '

'H (400MHz, DMSO)§ ppm : 1.10-1.37 (m, 5H), 1.55 (m, 1H),
20 1.70 (m, 2H), 1.98 (m, 2H), 3.55 (m, 1H), 7.66-7.82 (m, 3H),

7.90 (m, 1H) ; 8.25-8.37 (br, 2H).

MS (m/z) / M+l = 373/375

Intermediate 7b: Rl= cyclohexyl, R3= 2,4-dichloro-5-
25 gulfamoyl-phenyl
2,4-Dichloro-5- (5-cyclohexylamino-[1,3,4] thiadiazol-2-yl) -

benzenesulfonamide



Exanpl e 225: Rla cycl ohexyl, R2= nethyl, R3= 2-pyrazyl
Cycl ohexyl - (3-net hyl - 5- pyrazi n-2-yl-3H 11, 3,4 thiadiazol -2yl idene)-am ne 30

The 1, 3, 4yblabaghypzol e 7f (0.770 mmol, 0.200 g) and net hyl peirfdpypi@set ~hane
sul fonate (0.924 mol, 0.104 m) were reacted in dioxane (7 m). The

resi due, obtained after basification to pH 9-10 with a saturated sol ution
of WO 02/ 28847 PCT/ EPO1/11330 carbongtepof potassium was subjected to

| | ch tQ h ti th di chl t, t 0
o, 1006 neCHonbl O, bhe brpELTEb BT Y Bad 0(b7e5, 9 aored
“H NVR (@Mﬂhﬂ%lcﬁmld]e 2(54). 481 (85 td)],, 1356- IﬂgBSl(lban}lelj;ous

1.90-2.00 4 . 63-2.70 (b, 1 3.56 , 8..67

‘(s, 1H) O(rW@rQJ F‘P§ &t(791§w’ Pé’éﬂez%lwg-”(rﬁ“ﬁ?l/ R/EZ% Pé'G/‘Qa}’SI to

(Eé?”m e;f\%déﬂ iﬁdctzlﬁéemﬂxﬁdﬂ- mhwhrmga at 95°C for 5 hours. The
r.oxy- 4- met hox n Vif[T . : .

5 (B 55 R o aS | RROSR et ot Sh YR hoR BREeS H99HSRA DEFSSUTE) - vi n
él] 2, bmdatﬂw@amencdrulﬁ Qonpattiels ﬂli&ﬁclw?sa?,)rlmmiﬁolecﬂ)yat?pHpse?edﬂgh a e 7
escri bed | in i a n i az0 e

- procedur encd‘gr 4) fﬁt@% %@p@%@é ahd f%% ég%ﬁg#gggge;?&eé%rcgdﬂ%
i sol at ed b;pldtﬂqmai dgvaphiztasntspn,cavagaéledelw:xtﬂngwwten dingh| peoiietney

f 0 0
E)(I\)/gtO) ai g| B%n% rﬁg é_l)l 3%19:(%&{%9@@9% ugir%dc%&&@ﬂ?n%ﬂ%%ﬁf%i%%@%ééﬁw

30 Sﬁluerﬁt togiee F)ng of Hhe. tBBtJ(% C?ﬂuaourei% 6.97 (b, 2H),
6 97 7.07 ¥4e1@H)4e- 35 9.04 (s, 1H). MB (mz) / M+l= 346/ 347 HPLC (uv

purity, ~,.= 214 nm = 98 . 64 Exarrple I27 Rl= cyclohex |, R2= rret hyI R3=
3- net hoxy- %@Wﬁydl‘l@ﬁyﬂ{ﬁhenwso § ppm: 1.10-1.40" (m, 5H), 1.50-

4- (5-Cycl ongxyi b o r@ ds ety o, 52}@, hyﬁr@olzl O’i_—, 4],{1 hlﬂ(ﬂ, azg)l 2o0Y4 )7@ (}ﬁ:t hoxy-

phenol was praqpare he procedure desctibed in_exanple 118
usi ng apppﬁ‘b)n%ﬁ@ i Rerdibdi ot 0% 1(s; 438%) t Bl Bt e M. PFbceBfe Rscribed
in exagpl eeyd) and reagents. The desired product was isol ated by

ghrlgrr?go%\%)hym)azn) S) ll\’l+1_ 94657 (f\l |tech, 2g silice) eluting with cycl ohexane

HPLC (uv purity, A= 214 nm): 97.1%

Intermediate 7c¢: Rl= cyclohexyl, R3= 3-thienyl
20 Cyclohexyl- (5-thiophen-3-yl-[1,3,4]thiadiazol-2-yl)-amine
To a mixture of 3-thiophenecarboxylic acid (3.9 mmol, 500
mg), thiosemicarbazide 5b (3.9 mmol, 675 mg) in anhydrous
dioxane (10 ml) at 60-65°C, POCls (5 mmol, 473 pl) Was added
and the mixture was warmed at 95°C for 5 hours. The solvent
25 was removed by distillation under reduced pressure to give a
crude material which was basified at pH 8-7 with a saturated
solution of NaHCO;. The precipitate obtained was collected
by filtration and washed with water. The solid was then
dried under vacuum to provide 965 mg of the desired compound
30 (7q).
Yield : 93%
'H-NMR (400MHz , DMSO) § ppm: 1.10-1.40 (m, 5H), 1.50-1.60
(m, 1H), 1.65-1.75(m, 2H), 1.90-2.00 (m, 2H), 3.45-3.55 (m,
1H), 7.45 (4, 1H), 7.65 (4, 1H),7.80 (d, 1H), 7.85 (s, 1H).
35
Intermediate 7d: Rl= cyclohexyl, R3= 3-chloro-2,6-
dimethoxyphenyl



25 30 35 WD 021288.t7 containing fromO to 4% et hyl acetate. Yield= 0.015 g,
14. 2% i H NVR (400MHz, DVSO) $ ppm 1.41-1.20 1H) , 1.53 1. 63 (b, 4H

2.4-2.48 3H) , 6.64 (d, 1H) , 6.87 (d, 1H ; by & z) 1
M+1= 320/"%‘222’%& (uv purity, ~ = 214 nm)=-99. 08% PCT/ EPOl 1133(1 (b, 5H),

1.39-1.44 {b, 1H, 3.30 (s, 3H, 3.65 7.00 (d 1H), 9.38-9.43 Exanple |28:
Rl =, cycl ohexyl, R2= nethyl, R3= qui noI|

| oh | - (3-nmet hyl - 5- | i 3, h
%ﬁpSuﬁéitﬁééam”ﬁelérepaﬂéa%em%r aﬁé o A R R S e g
approlorl gaycn_agekymdaﬁ?_gegrl , 4t hi adi azol e 7 - procedure descrl bed in

exanpl e and reagents ca,

chrgpnat ogBéph? @fﬁ?\lﬁﬁ V\?Eh y%sl?:g %&ané c %%?%%ﬁ%?%éﬁ#% ‘9548% 2 C%t
"Yield: 418molit NNR (w@DMHLhiOWBEN chrineaide 15]91 (35 3( mmaplH) | 3295@@ GDn{ m
s SebiPhel Mo ety ot St e
8.20-8. 80,4Mm wdd . alddeldr and/ tHiel= m?nzﬁu%eH%(wrpwdl tgt 95°Q| £omm)5:

o B e LSRR e o o B b gy
i met hyl - apiree sur€oryuuniise | 89 cwasiep meparmich bywhheh pweaemsefdéﬁcraﬂaeﬁm n
exanpl e | 18.us] {lgha%or %gEh@%‘EeHnt&; T(ﬁ,t‘e del, ﬁaﬁ&@é adir@gol grdcipproegdure

descri bed i n exa 7 reagents. roduct was chronat ographed on
silicro gelobd;@Ilmﬂd msasn @%f-&@h@f&a}m&‘/ é@ﬂﬂ;rraaé@pat é’a\ﬁhﬁﬁ It iviEeD ard

sol vent. ]’.'g. & 2f8er V\Qa%l%%‘”rﬂ& Ni\éin(leQMg sm@_@ctge@pnﬁ:ol $9akh35
(m 1H), 571,80 (m 4H) 50-2, g/g g%t 40 %9&; Fé)rﬂz)
| Mrl= 31Fhrometoerenhyl 35 U(°r+P95HyVlti“l 56‘:? 0¢ :aLF& cyglohsxppe

HPLC (uv RiRid W15~ g i HHE £1itd%s Pémpound.

Yield: 14% .

15 ‘H-NMR (400MHz , DMSO) § ppm: 1.15-1.40 (m, 5H), 1.55-1.65
(m, 1H), 1.70-1.80 (m, 2H), 1.95-2.05 (m, 2H), 3.50-3.60 (m,
1H), 3.70 (s, 3H), 3.80 (s, 3H), 7.00 (4, 1H), 7.55 (4, 1H),
7.75(d, 1H).

MS (m/z) / M+l = 354.1

20
Intermediate 7e: Rl= cyclohexyl, R3= 3-bromo-4-methoxyphenyl
[5- (3-Bromo-4-methoxy-phenyl) - [1,3,4] thiadiazol-2-yl] -
cyclohexyl-amine
To a mixture of 3-bromo-4-methoxybenzoic acid (2.16 mmol,

25 500 mg), thiosemicarbazide 5b (2.16 mmol, 375 mg) in
anhydrous dioxane (10 ml) at 60-65°C, POCl; (2.8 mmol, 262

pl) was added and the mixture was warmed at 95°C for 5
hours. The solvent was removed by distillation under reduced
pressure to give a crude material which was basified at pH
30 8-7 with a saturated solution of NaHCO;. The precipitate
obtained was collected by filtration, washed with water and
dried under vacuum. The solid was solubilized in 50 ml of
dichléromethane/methanol (7/3) to which was additionned a
morpholine resin (13.88 mmol, 4 g). The mixture was stirred
35 overnight to remove the excess of acid. The resin morpholine
salt was filtered and the organic layer was concentrated by
distillation under reduced pressure to give 740 mg of the



10 15 20 25 30 35 Exanple 130: Ri = cycl ohexyl, R2= nethyl, R3=
4- sul f onam dephenyl

4-(5- Wcl%%ﬁmm no- 4- met hyl - 4, 5-di hydro- L1, 3, 4] t hi adi angﬁmwl)m@fmzenezul

f onam de ds 130 was prepared by the procedure described in exa

| 18 using approprlate I nternmedi ate (1, 3, 4t hi adi azole 7 - procedure

descri bed in exanple 7b) and reagents. éﬁ%e resi due was subjected to silica
gel chronatography, eluting with cycl ohexane containing from0O to 20%
AcCEt . Yi @vgified, prodyavR7®dooMHz, DMBO) g ppm 1.10-1.35 (m 5H),

1.50- 1. 60 vi@ygkHob .5l . 65-1 75(m 4H) , 2 502. 60(m ~1H) , 3 .45
(s, 3H , ,7.40 (s, 2H) 7'75% 85 2) [, Mrl= 3S3.2
"HPLC (uv pHriMg, 40&M§§4:nW5 )98. BPmEx%mil)Pe ré@ (\‘-‘21 55% EJhéQyil o=

met hyl, R3g 5-efl oroigidal 2yl (py, 1,90-2.00 (m, 2H), 3.45-3.55(m,

5- (5- Chl 01 4- "ndol hI3H— 34t |-2ylid | oh
£<yl (an5ne lHdolrrﬁo:fiﬁd (\ﬁﬁdehltf% 'fl'lj(ﬁ%?”/r‘éjtq'?a ul o ] M &%gz}c()%mpg ;ﬁﬁgnaﬁcyc one

prepared RQynthe procedure described in exanple T18.6 using appropriate

I nt er medi ate (1, 3,4t hi adi azol e 7 - procedure described in exanple 7b) and
reagents. In this particular case, the mxture was filtered and the

pr eci pi t atmteameddsited 7\d:t R1let kylclabekgle R3=gRveyrheimxpect ed conmpound as

It of | h f, -4 Y] 4 DVBO
Som 1. 55 Gelenti AT By AC az?i‘é‘élz@%%%?‘%‘%@‘n%%ﬁ?m i
1. 75- 1085 Tam azmmm-,@:sez db erpyrEping. 16eBbIYIHE B9id 3.@586Fs, MUY,

7.10-7. 15 7. SN ' 5 Chs, TSR .
(bs, 1H), 4;954%'*%%, ﬂ%@s@ﬂléakbélz&de 45)7. 58 .6®5 Lidholl- (55 &) Lt

Mrl= 347.3 HPLC 214
TR Ry RN CHONRG e N o et e
exanmpl e | 3{3 usj NGudIPy OpP! 3 5¢ eml Nt £ neok @t £3d atlge redgeats: w&@ heated at

95°C for 5 hours. The mixture was then basified to pH 7 with
15 a saturated solution of sodlum bicarbonate then extracted

with EtOAc. The organic phase was dried over MgSO, and

evaporated to dryness to give the expected product.

Yield= 0.6 g, 79.6%

H-NMR (400MHz, DMSO) § ppm: 1.20-1.44 (m, 5H), 1.56-1.63
20 (b, 1H), 1.70-1.77 (b, 2H), 2.00-2.05 (b, 2H), 3.60-3.68 (b,
1H), 8.22 (d, 1H), 8.67-8.69 (m, 2H), 9.28 (s, 41H).

Intermediate 7g: Rl= cyclohexyl, R3 =3,4-dihydroxyphenyl
4-(5-Cyclohexy1amino-[1,3,4]thiadiazol-2-y1)-benzene-l,z-diol
25 To a mixture of 3,4-dihydroxybenzoic acid (2.885 mmol, 0.445
g), thiosemicarbazide (5b) (2.885 mmol, 0.500 g) in
anhydrous dioxane (10 ml), was added phosphorus oxychloride
(3.751 mmol, 0.350 ml) at 90°C and the mixture was heated at
95°C for 5 hours. The mixture was basified with a saturated
30 solution of sodium bicarbonate to pH 7 then stirred at RT
overnight. The precipitate was filtered, washed with hexane
~ then dried to give the title compound.
'Yield: 71%
H-NMR (400MHz , DMSO) § ppm: 1.15-1.39 (m, 5H), 1.55-1.62
35 (b, 1H), 1.70-1.78 (b, 2H), 1.95-2.00 (b, 2H), 3.48-3.53 (b,
| 1H), 6.80 (d, 1H), 6.98 (d, 1H), 7.19 (s, 1H), 7.68 (d, 1H),
9.20-9.40 (b, 2H).



1.1

2- (5-Cycl ohexyli m no-4-nethyl -4,5-ciihyciro[1, 3, 4]thi adi azol - 2-yl ) - phenol ;
conmpound \Y\M, sgkyA, 1t rifluoro-nmethanesul fonic acid Exanpl eptBgpofihsso

cycl ohexy R2= nmet hyl, R3= 3-hydroxy- 4nmet hoxy- phenyl 15

5- (5- Cycl ohexyl i m no- 4- net hyl -4, 5-di hydro- Cl1, 3, 4] t hi adi azol 2-yl ) - 2- net hoxy-
phenol ; conpound with 1,1, 1-tri I uor onet hanesul foni ¢ aci d Conpounds | 32 was
prepared by the procedure. described in/@®xanple |18.6 usi ng appropriate
interrmediate (1,3,420 thiadiazole 7 - procedure described in exanple 7b)
and reageThtermeldiatei FhpaRli culcyelodexylh®R3I\ ¥whd ovns-pharsdht r at ed,

filterec aad UWNeyRLRE Bhbabe) 195 YoaTE1 ki Da81 Ily RECLAE Fohdic dsﬂwﬁniribe

. expect ed corrpoun as a uor omet onl ¢ aci Yield: 69s
1H NVR (4@@m9§em@7oa$oyﬁm (Bl05- 1{dginedHErom 58k . gbotkowing | the

ga)l $0 %’P t%JE‘)oli_D 9((1'02‘\_1.)nmc,QL5 (Ing) 2"\Das s é}ﬁie”d 1219 é@harléﬁ (5@ mlﬁ'b(25
. : bs, s
1H) . I\/B @mdz)the MPridapp FeCls, ﬂh(&: %R/ peP; ty,5 3 :gblwaﬁ @dd%g %hé

02/h2§R' 47 nﬁ@t&@lhhb?ﬁ?ﬁﬂe@teﬁxamﬂ Erle33uxR| fo@yCtheXThe %fxﬁﬁféyl wasR3‘
4- hydr oxy

hen
0 (L oyel SRR R AFPEAISARIRRNSE RS, AANORE a2BF2 519 - FRefs!
conmpound wadtdert,dl, Ivds iddludrid-insdairesetiyohi acettatte 5 Toapovaaisi ¢ 3Bayes
re d b h I d de d a
Phtorhla das (T it oRatstec bBiEdt g %gc?%ﬁﬁg?%ﬁgx?@@%i and
reagents. ﬂuiﬁ&n@,palatﬂdcudastééééd th@ rAider & M@Sﬂldﬂeeréﬂbﬁ}ggt?ﬁe
preci pi t atf, Wassr Westipdt Wrd f\;{;@éééésa%&ﬁt &dc,9i e @hq3e ecigde€raROUNd as

a salt of trifluoronethansulfonic a i eld: 9%1;& é % DVSO g
ppm 1.05- B U5y By mixtarg HBS(%‘FE‘EF; at gsrlpxydqry, 582380 (m
SH)70 3. goﬁlr‘loThiElo r%ﬁc%ﬂe w&s75cb$xce3ﬂdtatelﬁ I\/i'i% (dil.gsthH)J]_le;.DtLlcii oF (the2H)

: uv :
~, = 2515 @V% 6910 %%nﬁ@éldr%ﬂa&le e%mxﬁgh%ﬁ ‘ﬁ it égﬁyiy

3, 4-di net hwe/qﬁmlehe inorganic salts were removed by ext:ractlon with

el ohexyl ol el o gl mLhiry -phoax! o3 eiha- 9L 3. Slbiadhage! 2oyl | done

- ami ne Cof prepar rom rop rlate irazol e
7 by the c}mm:bdun@enemgnssdumn skpip e 4 1?155@6@6«:0@@) Qi thigl k8shr BPr i at e

intermedi alfs. and reagaRke TPRLERS| WRG Produciraesd i sghal edidh  with
chr omat ograph%(? on silica gel eluting vm th cyc: ohexanpe cont aining fromO .to
d06t

20% e® Ryl hexagte Q|9 ve b, 9 HPRINE ty ppm 1.15-1.30 (m
5H), 1.45-9i&BRd: 85%

'H-NMR (400MHz, DMSO) § ppm: 0.95-1.22 (m, SH), 1.35-1.45
(b, 1H), 1.50-1.60 (m, 2H), 1.80-1.87 (m, 2H), 3.32-3.42 (b,
1H), 7.35 (4, 2H), 7.55 (4, 2H), 7.75 (d, 1H)

25 MS (m/z) / M+l = 294.1
HPLC (uv purity, A= 214 nm): 97.21%

intermediate 7i: Rl= cyclohexyl, R3= 3-chloro-4-hydroxy-5-
-methoxthenyl
30 2-chloro-4- (5-cyc‘lohexy1amino- [1,3,4]thiadiazol-2-yl) -6~
methoxy-phenol '
To a mixture of 3-chloro-4-hydroxy-5-methoxybenzoic acid
(2.468 mmol, 500 g), thiosemicarbazide (5b) (2.468 mmol, 427
mg) in dioxane (10 ml) at 65°C, POClsy (3.2 mmol, 300 pl) was
35 added and the mixture was warmed at 95°C for 3h30. The
solvent was removed by distillation under reduced pressure
to give a crude material which was basified with a solution
- of diluted NH,0H. The precipitate obtained was collected by



(m 1H , 1.60-1 . 75 (m 4H) , 2.45-2 .60 (m 1H) , 3.40 (s, 3H) , 3.70
(2s, 6H), 6.95 (d, 1H), 7.05 (d, 1H), 7.10 (s, 1H Ms (mz) / Mtl= 334.3 35
HPLC (uvlgia ?)5%847 , = 2Z4 nm) : 98 .2 % Exanple |135: R = cygrpbemvhio R2=

nmet hyl , rono-4 WO 112/288.17 PCT/EP01/ 11330 net hoxy-phenyl , [5-
(3- Brono- 4- met hoxy- phenyl ) -3-methyl-3H Cl.3, 4]

t hi adi azol 2-yl i dene] - cycl ohexyl - am ne ound | 35 was prepar ed from

1, 3, 4-t hi adi le 7 d d bed | |
C) usi ngI %ﬁ:}aéo el&"g |Y{¥§£‘ﬁadl"§troce o §%ﬁ{)|§ eﬁ?lé’r}d’g’)s(?}qg g5 é\zdﬁc\guﬁt 0co

i sol at ed Qwecihlpqo@ttgzgr@m ®76 shdr | 8 *gbé &éﬂire@ productycl ohexane
containin fr%mo Q 15%ethylacetate. 10 Yield : 13 s' 1H NWR (400MHz,
‘DVMBO) g ppr °35(m 5H), 1.55-1.65 (m 1H), 1.70-1.85 (m 4H),
2.55-2. 65 emmw) (430fRz( STMBY) § B0 (5153LL367(R0 6H) , 1) 5371603(d, 1K),

\-T_hSSCg%‘pOL‘ﬁUS 15%) H96f7o'l:'1mcﬁlﬂ_ 'efﬁﬁ'é;s HP% %uopsr&b Qtel'é 'byy ‘t%gjagr oceg\;ﬂ’r e

descri bed 1|1-n e>ga.rmj e d,3BHIS| NO. 2ppr=oprimt e; i hixr ned) atiy)s, dhdBS eadents: 20

| 35. 1Cycl 5O (4 oxy- phenyl)-3-met hyl -3H-[ 1, 3, 4] t hi adi azol -2-ylide
ne] - am nel é&rcﬁ ohﬂ&w 3- et hyl - 5- phenyl - 3H[ 1, 3, 4]t hi adi azol - 2-yl | dene)
-am ne Exarrpl e 136: Rl.= cyclohexyl, R2= nethyl, R3= 3-hydroxy-phenyl
3-(5-Cycl 4N thyhnét 53de¥€469.c[-31c3.d4}nTe|%h Lazek2,Y! k3rhegol 25
Compound | was prepared fromthe appropriate 1,3, 4fhi adi azol e 7 by the

pr oceddr e YERT-HRERY I exanple 11.7 (protocol C), using appropriate
internmedi af e Al d Kenylhe- PI,BIUET t iibsd Tdv slved of apies] Besiéica gel

colum usin i.ent of cycl ohexane/ ethyl acet ate 30 Yield: 14s 1H NWR
(400MHz | ﬁﬁs”o)"g %eSf% 1.40 (m5H), 1.55-1.65 (mIH), 1.70-1.85

(M 4H), 2.%5- 3. 66itudd) of3. Blyienctdnzdi B5a6ddl H2 . 92 0fm31 05 q.MRHy) , 7. 25
(t’|FD? 9.a§ﬂ(&g|£g01,V%{92@58§ﬁ¥ ggoxane (10 mL) at 85°C, POCls (3.8
15 mmol, 350 uL) was added and the mixture was heated at 95°C
for 3h30. The solvent was removed by distillation under
reduced pressure to give a crude material which was basified
with an aqueous saturated solution of NaHCOs. The
precipitate obtained was collected by filtration, washed
20 successively with water and with ether before being dried
under vacuum to give 0.5 g of the desired prepduct (yield:
49%) . '
H-NMR (400 MHz, DMSO)§ ppm: 3.88 (s, 3H), 7.53 (t, 1H),
7.63 (4, 1H), 7.72 (t, 1H), 7.86 (4, 1H), 7.96 (4, 1H), 8.23
25 (d, 1H), 8.32 (s, 1H), 8.43 (s, 1H), 10.89 (s, 1H).
MS (m/z) / M+1l = 337

Intermediate 7k: Rl= 3-benzoic-acid-methyl-ester, R3= 2-
pyridyl ‘
30 3-(5-Pyridin-2-yl-I[1,3,4]thiadiazol-2-ylamino)-benzoic acid
methyl ester | '
To a mixture of picolinic acid (2.92 mmol, 0.36 g), (5c) (3
mmol, 0.7 g) in dioxane (10 ml) at 85°C, POClz (3.8 mmol,
350 pL) was added and the mixture was heated at 95°C for 5h.
35 The solvent was removed by distillation under reduced
pressure to give a crude material. Methanol was added and
the precipitate obtained was collected by filtration, washed
with methanol and dried under vacuum to give 0.59 g (61%) of



M5 (mz) / MF1l =290.29 HPLC (uv purity, ~, =214 nm : 93 . 9
PCTI/ EPO1/ 113310 Exanple 137: Rl= cycl ohexyl, R2= nethyl, R3= 4-benzoic

acid 5 n&@?}ﬁnﬁgi er _ . PCT/EPOI/11330
4- (5- Cycl ohexyl i m no- 4-net hyl - 4, 5-di hydro-L1, 3, 4] t hi adi azol 2-yl ) - benzoi ¢

acid nethyl ester Conmpound T37 was pr epar ed fromthe approri ate
1, 3,4t hi adiazole 7 by the procedure desdid bed in exanple T17 10 (protocol

C using a riate. interne S a ents, JThe roduct S,

c%womat ggrtg‘[?n W@IPE‘B&QEE (L)C%L?mF]ﬂ’s‘{ d%aeat%¥3a?i}e§¥? ofen(%ﬂﬁe\ﬁex%n%‘il%t hyl
acet at e. \ﬁe@dtdstéb"/mﬂdﬁ‘d!\ﬂ (pofiMHzgatOMBO) g ppm 1.10-1.35 (m 5H)
1.50-1.60,15 (m 5-1.75 (m _ 4H),

380 (6 3t 4400y iz DTG 8 Pl 3 SRe Frl S NI Gan LA By

%rlzy,b ~ @,204) nrr)7 8 99(Q% 28) Exanpke (k3714 ,Re= 1yclohery) , &z meshyl
en

. 4-(5-G &ﬁ@xw B ﬁ’o Wty -1 52 dffwy drb-1.1. 3, 4] t hi adi azol 2-yI ) - benzoi ¢
aci d To abm)l (ut/izon JofM+1, 3 BrhiEh A8 |37 (80 ng, 0.24 nmmol }~~~in 25

met hanol (10 m) and water (2.5 m) , K ,C03 (434 ng, 3. 14 mol) was added.
The m xture was heated at 65C during 3h then at RT over night. The sol vent
was renov LE Jt iz P r reduced pressure to give a crude
material. This residue was poured into water, the suspension was careful |y

neutralised 30 with a solution of HClL (0. 1N) and the a ueoutgl%lf
ext r atPed B3P le dHi6or et rfb)ﬁ‘él oy br P AR EREY she ur at ed
sol ution cgulmo 1d.l’1;|1-f§i1 , magnesi um sul f ate, f| |tered and di stl lled to

40 the titl d t. 35 Y, 52% 40 DVBO) $
grve 40,1 o Il LS PO oRB il SERMEN, (4O01EGe. DY )70(2{’”‘
1H) , 3 551,(3,413ﬂ)1adlam02+1233-7banz7@egmlma;mm®o (d, MB (mz) /| Ml=

S 00 ;’CT I Y 28 1 13, 45chPSa1 HB1e MO8 WYoBURKDY, 8o mgt41A™
15 anhydrous dioxane (10 mL), methyltrifluoromethane sulfonate

(0.23 mmol, 27 pl) was added. The resultant mixture was
gtirred for 24 h. To this solution was added 0.527 mmol (64

pl) of methyltrifluoromethane sulfonate to allow reaction to

completion, and 0.585 mmol (82 Ml) of triethylamine. The

20 filtrate is concentrated by distillation under reduced
pressure. The product was purified via column éhromatography
on silica gel (eluted with cyclohexane/ethyl acetate, 80/20)
to give 48 mg of the title product.

Yield: 58%

25 'H-NMR (400MHz , DMSO) § ppm: 1.20-1.40 (m, 5H), 1.55-1.65
(m, 1H), 1.70-1.85 (m, 4H), 2.60-2.70 (m, 1H), 3.55 (s, 3H),
7.80 (d, 2H), 8.0 (s, 1H), 8.35 (s, 1lH).

MS (m/z) / M+l: 421.3
HPLC (uv purity, A= 214 nm): 99.4%

30 _

Example Il7: Rl= cyclohexyl, R2= methyl, R3= 3~thienyl

Cyclohexyl- (3-methyl-5-thiophen-3-yl-3H-[1,3,4] thiadiazol-

2-ylidene) ~amine

To a solution of 1,3,4-thiadiazole 7¢ (0.75 mmol, 200 mg) in
35 anhydrous dioxane (10 mL), methyltrifluoromethane sulfonate

(1.13 mmol, 128 Pl) was added. The resultant mixture was
stirred for 24 h. To this solution was added 0.225 mmol (26



10 15 20 25 30 35 Exanple 137.2: R = cycl ohexyl, R2= nethyl, R3=

4- hydr oxam ¢ acid phenyl .

4-(5- Q'Ch%ﬁffﬂf“m cro-4-nmet hyl -4, 5-di hydro-[1, 3, 4] t hi adi aF@JF%PW/?BN' hydr oxy
e 10 0.8 m

- beazam solution of LiOH nonohydrate (37 ng, 0.75 mmol)
of water, a solution of conmpound 137 (250 ng, 0.75 mmol) in THF/ I\/EO—l
(50/50) (4 M) was added. The m xture stirred at RT for 24H and then

concentrat ed under reduced pressure. Th esi due was dissolved in water (2
m) and apdol wtfi mtetdiyl—lﬁlli(mqmma@lamétsuhﬁoﬁa*@%dtoTﬁél@sLFTQ@‘?’Fngﬁ xEQre

was stirred for 20 mn. After djstil attoLP g v ude prodﬂ% was
dried aveFoPRastion actnd fo & % oMUPion ps) f(eo f@e 6f%t"hi 37 ¢r ude

_material iAxthelduents (lcghtengrdeep Ofb}pyr ddsogellandonhi @mdenhl oredecé¢ 70

~, 1) were added and ted at, yeflux durin The ti noved
under redBEEF L ?ﬁ’rdg%%f" 4t Y6 o‘#l c?lsverkcliem%ueg‘?‘l‘ﬁ?antﬁgr %ﬁﬁg%ﬂ%

O (triget hw:ﬁ:udnd Ywawy dtbaw | bmsnél(eZBO(pHé 50647 midih m‘suadﬁed WiaH O3

nol ecul ar _sij ) e JKaction Xt r(\pé ¥ o] RT.
After fil tsﬁjgﬁl:égﬁr‘(%ﬁt}?%%% a[vvas dc%nc%%ét(r%%% ~Péeréif: gﬂ%%eéa%ggéé%ﬁe and
the resi duwdbtiesNagbateal wirhed PYRBoFacREFism HEulfate, r &d lienerd aaudt hen

basified Widy a1 ?é?ihttld il NaddFaud %ma@a@ PREsE] ¥@Sbexkiactgdguit h
di chl or onet hane. e qrgani c | ayer vya %ujoocl?vmth brine, .dr.i ed over

nmagnesi umcé’mqﬂ@c’@gxﬁﬂl'tyer e ‘éﬁﬁn%o FERRR UGONTREDEPS D dlict
was is@l ated 1ms pe ald \ard¥lde @D |mas¢mmimm@ﬁ8) el uting
with water_caontaining from5 to 95% acetonitrile during 20 m. Yield: 12
ng, 20% 1R (4 , DMBO $ ppm 1.15-1.40 (m 5H), 1.55-1.65 (m 1H),
(0] 205 NS (M) T WIS 3355 oy UBI2bey BCT/ EPOLI {13310, HPLC fu puri ty
purity,
~ = 214 nn§mr KB, /6:'Ex8an‘81"e42@7 2 ggiﬂ%’e R;g %‘rel( ylgﬁj]%
4- benzam de, &o (&iqu)ohe'xyio M do- 14-Imet'hy854 (&7 ctlHn)ydro [ 1, 3, 4] t hi adi azol 5
2-yl)-bea Li.OH nonohydrate (i26 ng, 3.0 nmol) in 0.8
i oflg/atﬁéng{“/s%ﬁ Fibilt ié)d\;??{l Og, 3mml) in THE/ MeCH (50/50) (4 m) was
added. Thephxt (ﬁ-@_lp(‘@ﬁi%}) ryechied o) f o9 . 2¥H and then concentrated under
reduced pressure. The 10 residue was dissolved in water (8 m) and a
solution of HCL (0.1N, 60 m) was added. The resulting m xture was stirred
for 20 m ExAipes Thpiil IRt odyolohakel, , Rhe pethpl BAs 35 SedichborPzOs in
vacuo . To_.a so.ll‘ution of 12 0nmg ( 0. 3 mol ) of this crude material in 2
m of tol Lﬁlh%n hi onyl chl oride 15 (2 m ) was added dropwi se and the m xture
was heat elCyelokéiyk- {or (35 -Fhebhoxevpkeneb) chrerey bt 2d-under reduced
pressure. S§>| ?&%mlﬂ{&eﬁg] ahm28%0 was added to a sol ution of

t he reS|due|n cooled to 10C. After all to st gS hour s at
RT, the ni&enpeundsldd l:o‘ﬁ%%n??%@%ﬁe‘flo dr {8 sBTopS ‘g‘ﬂﬁﬁ ?iﬁ?sr\’mg? 18nd
extracted' emlﬁflgt byt asbh@t @pprbpriatéi batdeomgdbatesxandctrsageneswashed
with water_and with a saturated solution of NaC, dried over magnesi um

sul fate, f¥+® fed*3Rd distilled under reduced pressure. The white solid

mat er hal V‘ﬁ-ﬁ-m&ﬁ' 4CRQJIH£3Y Bms0) g prael 1cmr5)rmt3@gr(amh)5}( )g| Ut 351 145
di chl oronet hane) to afford 64 of he ti S uct )YI e d 67% 115—1891
(400MHz, DABO) 1H) ppin 78-1980 -~ E ﬁﬁL’ My &8¢ 1.85

(m-4H), 27685240 ém,lH)7o3.(55 (LH) 3H) 30 7 45 (bs, 1H) : 7 75 (d, 2H)
, 7 . 95 ('1\911s %rlr_ll)/z) §M+9§ SEE’.le) . M5 (nmz) /| M1l= 317.35
HPLC (uv purity, A= 214 nm): 99.9%
30
Compound I17.2 was prepared by the proceduré described in
example I1l7 using appropriate intermediates and reagents.

T17.2 |Cyclohexyl- [5- (2-ethyl-5-methyl-2H-pyrazol-3-yl)-3-
methyl-3H-[1,3,4]1thiadiazol-2-ylidene] -amine

35 Example I18: Rl= cyclohexyl, R2= methyl, R3= 3-chloro-2,6-



HPLC (uv purity, ~, = 214 nm) : 99.3% Exanple 137.4: Rl= cycl ohexyl, R2=
met hyl, R3= 4-N-(2H35 tetrazol -5-yl)-beazam de. WO 02/ 2887 PCT/ EP01/ 11330
| d2

. .. __PCT/EPO1/11330
4-(5- Q/cl 0%8%2/ 8| m no- 4- net hyl -4. 5-di hydro-[1, 3. 4] t hi adi azoFE-y?S- N(2Htetr
azol -5-yl ) -benzam de hydrochl oride salt To a solution of Li OH nonohydrate

(.187 ng, 4.5 mol) in 0.8 M of water 7) sol ution of conpound 137 (2S0
ng, 0. 75 mmol) 5 in THF/ MeOH (50/50) (4 m )~ was added. The m xture was
stirred afimethexyPPATYd t hen concentrated under reduced pressure. The

resi due wgs- dassmll\agd,.lzr) Mlﬁeﬁhzxﬁ-b}ﬁﬁrla (3 -mmeizdlBH-on of HC1 was added

to reach Af t |II t| er,' he crude materlal was dried
~over 10 Pgé‘?)gl’ ]\‘/"5’61?? 7193? d(r)?@eﬁyﬁé’c Lhex (:I"f'én"“ﬁ-le . 62 mml ) was
added to aocsad ugbdOLAbNATE nghé0163 arth) adfi atziole CledéOrraEérinnm]i,n 86ml of

THF cool ed to -15C Then |sobuty chl for e ( : : added
~and t ur e as ?Pﬁ FER S ?%&xfolﬁg Hgghbef%fr}g add“?&oﬁpp?ﬁlwo
suspensi opeehadi@sta-Fondte! razd® ol me1 Q14 wmla)ddéﬂ THFhe 1feat] tadbe

reaction mxture was allqwed to_sta vernig RT.and the m xt ure.was
filtered BVéﬁtué%l‘f’?%as&é'lrreﬁhef‘?lfl Egat wgg n??%\’tlgdo{low&%/n%‘gg dand
purified by o%ra?fﬂﬁlatd')/ﬁllfjpl& ﬁﬁf]ﬁi@ﬁn&h@aﬂé‘mﬁe @$Ué111©w20

with water containing from5 to 9 % acetonitrile in 20 mn to affgrd
of the titleagyicducto, q’ﬁ@PéGFrE)@Hﬂd The Mgt B W aF aCSBFERFEACE

ethangh/ Hﬁllétqma\teiarheme&eseeadbaa qyﬁéggﬁf@rumi sajHe i‘eeh.due4%za§5
~" H- NVR (400|\/Hz

3 10- 3 0 ( 4. 00
(bs, 3H) digsedvas, lEH)%Ja(tp 3%h? b&qu§9§1 ?b&'!?s en K?éa?%z?d
M+1= 385. 4(@)1—HP|.§-4)UVWptlhI Bﬁtu‘ra‘éealzﬂammpg, s@&uﬁ%:ﬁo aE)danqﬂtH‘acﬂ‘?ecﬁ with
cycl ohexy nmet h 4- ol{ y
4- (5= Cycl (ﬂ?gg’@ |?‘r??|‘6¥51é Exe O(EN%g‘g: é{ lﬂé 4?%}1 azotlkﬁ y?suﬂ?qw nolin
- 8-yl - benzniiute B85 dH Eagibl andonlrofeduocmerrmmwmr@ %Wbﬂa% FokeerRdin 18
n of t ( whaed) £ 6905959) c4100
) \A%léva g BARHIE © aive (2 Jeduadd TR Wi JUELIECH bploolLce
/11330 ~ Tglr ShrrmaogKaRYoncdRMENEd urﬂé‘f' ‘? Friegsur 8CeFhRES,
resi due wasp @SSOl ¥ednd NoRed&s i Pedl Prsdhett | wis bbtkIndd. 1N, 361 nl) was
added. The resulting mxture was stirred for 3H30. After distillation of
wat er , t heti§ lp:? duct was 5 dried over P205 in vacuo. To a suspension of
200 g (0.1 mﬁﬁol(ho%fmzhl S oMgide sMabari al. usnlcuz)cl(a/wﬁ (,5(3/ 50)-1(.6om ) were
added cycl ocar bodi i m de- N- et hyl reS| n (1.0 g &B mpl
2- hydP8xy- Waz%ﬁenzbtﬁa&o?o(i% i) 0. %n"’ﬁ%ﬁ R, Nai i Sobr o%y?%t 91 atithe (175
~ é ﬁ nod )75 8¢§mmgp|mom nes;L031([)é4gzlrll|@o ldRTmmﬂA¥, m?e?:udiarlni eves (3A)
and the react m S e at ter filtration,
met hyl i sod%ngﬁ‘};z)rez I\K fl"‘%ég £¢TTTD|) was added to the filtrate and the
m xture wagpsdi (kedphPitpnojhes124pt $9. 79he mixture was filtered, the
filtrate was concentrated 15 under reduced pressure. The residue was
purified by silica gel chromatography eluting with a gradi ent of
cycl obgxaneomesiad NI ng . L r was Optrep208d ebpyt hacpratedtpe afiéscdik@€dninof the

titlhe pr Oduc.;[xmple I18 using appropriate intermediates and reagents:

I18.1 [Cyclohexyl- (5-isoxazol-5-yl-3-methyl-3H-
[1,3,4]lthiadiazol-2-ylidene) -amine

Example I18.2: Rl= cyclohexyl, R2= methyl, R3= 2-(5-pyridin-
30 2-yl)-thienyl

Cyclohexyl; [3-methyl-5- (5-pyridin-2-yl-thiophen-2~-yl) -3H~

[1,3,4]thiadiazol-2-ylidene] -amine

Compound I18.2 was prepared by the procedure described in

example I18 using appropriate intermediates and reagents.
35 The vresidue was purified by silica gel chromatography



Yield: 4.5%20 1H NMVR (400MHz , DMBO) $ ppm 1.20-1.40 (m 5H), 1.60-1.65
(m 1H) , 1.75-1.85 (m 4H) , 2.65-2.75. (m 1H) , ~3 .55 (s, 3H)

7.65-7.7 ., 7.80 (d, 1H), 7.90 (d, 2H), 8.15 (d, 2 4, 1H |
8. 75 (d,afg)%’,z@oo (d, (1H) ,H)lo .70 (g, 1H)H2. VB (i(n/z) ﬁ%@ﬁhﬁ“. [% 25

HPLC (uv purity, ~,= 214 nn): 96.4% Exanpl e 137.6: Rl= cycl ohexyl, R2=

met hyl R3= 4-N- (2. 6di met hoxy-pyridi n-3-yp4- beazam de

4- (5- Cycl ohexyl i m no- 4- met hyl - 4~5-di hydr 3, 4]t hiadi azpl , 30

2-y1) - N-( ?%é%t%&k}-ﬁygilédé-e@tylc)f- Ny PRARIBA SFOR Byto
monohydr at 20 7Oy, ad&cam®l) in 18 m of water, a solution of 137 (5.7 g,
17. 2 mol ),_Ei a%Hgg £OH (50/50) {100 M) was added. The mi xture was stirred
.at RT for nd” then concentrated under reduced pressure. The 35 residue

was di ssol xedMrn (watopizand sl U igin:0f1 \HEL 1(.@51Nm,3GH)N1 )1 veas- :adgted. The
resulting mxture was stirred, for 3}-430. After div\?tillagion of water, the
.crude Prodifet Wes 1\E®ubs9884%: PEH) EPE1721330° WAr i LH) ovar 2B268! i AV acuo.

To a suspension(mwf 200, ny.$9. dapmoi) , of . 8bi $dcrude, mat esi ah, i nuCHz @, 265DV
(50/50) (6 ) re ed.cy carbodiimde-N-nethyl resin (1.03 g, 1.5
mml ), 1- h§/%1ro%<l\§l)-e7-%;§%eﬂ%btﬂ{gzm (14 ng, 0.1 mmol), 5

N, Ndi i sopriépylmfhyl Anilrk=(260.3, 1, 1.5 mmol), 3-am no-2, 6di met hoxypyri di ne
nmonohydr oc ide . (190 ng, | I nol ecul ar sieves (3A) and the reaction
m xture walgéﬁél E‘i"‘écp‘;’iljnt%t k. %t%‘?‘)fi%’grgﬁ on, nethylisocyanate resin (1~
g, 1 mwl) was added to the filtrate and the m xture was stirred 10 for

anot her 24k at ale, mxt ur iltered, . | trat 1S .concent rat ed
under red u%;éacf“ ]i’R%sIs]l‘ﬁ]‘g% : 1%%=r éfl\gpﬁ%g%%’ [%’qu f“lg%glyt}y é{:ﬂa'l ;%dv%gl%y roxY
chr omat ogréphgthdxar+phenyt h a gradi ent of cycl ohexane containing fromO to

10% et hyl ac i « 00 tLhestkl t i : %
"UHONVR (4 oﬁ%%ﬁ%ﬁ%ﬁglﬁgg%gg%hs J%if—oh?&%sg%ﬁf %gt%{%qgh%?ﬁ,gﬁ
1.70-1.80 #mylkty-methoxy-Bengaperiy 3-4igh; (gompepndawibh txifippros 9o (s,
3H), 6535 féehdddsulsd®id. 80idm 3H), 8.00 (d, 2H) , 9.65 (s, 1H . 20 M
(mz) /| Mtl= 454 HPLC (uv purity, ~ = 214 nr%: 99. 9% Exanple 137. 7. Rl=
cycl ohexyl CoOPRURRht WA E - R3Wap NPLERRSSY - bEdPanfife @pRyopriate 1,3,4-

I4- l(3 5- Cycl gﬂexarcﬂimdsn:?e 47 npfh?hf_édSbgH hhﬁr gk&c&dﬂggzﬂaéb&%gé&ilﬁl kgﬁﬂpgefﬂr op]}/
- beazam o} solution of . Li manohydrate (. , nmm in -0
wnter o o Pon B PRfli TRk TRISRI RS At B B e et o)
was added: afifie timext fweneds taaipddadte RTas0 ffidite24ld aamidt hewashed emtitit ed
under du r I Ty id i \Y; i eL .a | ut-i on
of e 0. SR BL RaaRe 0 e nd Sl B P ALY Sl Pt £a50) U
3H30. Aft efréfseerometbansnlianée, a€he-crude product was dried over PzGOs in
vacuo.” To maisugpensgson of 200 ng (0.5 35 nmmol ) of this crude material in

CHzA z/ DVF, (50/50) (6 m) were added cycl ocarbodiim de-N-nethyl resin.
(1.03 g, 1HMMRol (400MHR dr BNSG) ay a7 dili 4ol (1 5Hy, 10.45moB5 (m,

1H), 1.65-1.75 (m, 2H),1.85-1.95 (m, 2H), 3.05-3.20 (m, 1H),
25 3.6 (¢, 3H), 4.00 (bs, 3H), 6.65 (s, 2H), 9.60 (bs, 2H),

10.00 (bs, 1H).

MS (m/z) / M+l= 336.4

HPLC (uv purity, A= 214 nm): 99.7%

30 Example Il18.4: Rl= cyclohexyl, R2= methyl, R3= 3-hydroxy-
4,5-dimethoxy-phenyl
5- (5-Cyclohexylimino-4-methyl-4,5-dihydro[l,3,4]thiadiazol-
2—yi)—2,3-dimethoxy-phenol;compound with trifluoro- :
methanesulfonic acid

35 Compound 1I18.4 was prepared from the appropriate 1,3,4-
thiadiazole 7 prepared by the procedure described example
I18. In this particular case, the mixture was concentrated



5 10 15 20 25 30 35 WO 02/288. 17 N, Ndi i sopr opy~et hyl am ne (175
PCT/ EPO1/ 11330 ( ~,1, 1 nmol ), isopropylamne (85 ~,1, 1 nmol), nol ecul ar

sieves (3@ Angshe reaction mxture was stirred 24H at RperAroei1330
filtration, Methylisocyanate resin (1 g," 1 mml) was added to the filtrate

and the mxture was stirred for another 24H at RT. The m xture was
filtered, the filtrate was concentratedpgder reduced pressure The resi due

was purlfled by sil chromat o raph eIu gr adi.e

cycl ohexarfg* oﬁpﬁl nt% efq‘foﬁFﬁcf"BlEZ@&) et‘ﬁ%f é%&?@yt P f or P ‘arg WgE he
title prodatdiyl YaeledatEZ%ongNWEl (t4ﬂé)l\/é12peﬁl’s/86)) Hmpeuandl. 45- & 46alt oflH),
1.55-1.65 1.70-1. 4 2.60-2.70 (m 1H). 3.55 (s, 3H),

4. 05- 4. 154?%%%0%% df‘g’r%qr& !.{D;ic} 90 (d. 2H) , 8 .30 (d, 1H . MB
(mz) /| MAEBS9 HRC (uv purlty, ~,= 214 nm: 99. 9@6Exanp|e 137.8: Rl=
cycloh xyl, 5§$ R3= Ibe

4- (5 cl oHEs ﬁﬁ‘g&ﬂﬂﬂetr@f‘l ‘Sksé Hﬂ}dr {%?zﬁ? hi%ei Hlot 22 ¢F9-1-70

-N-et hyI benzamde To78-5085t (on 2i) 2M eEhyl aoi (e, (2HB, nB,18-6.2EDI(H, i n

di chl or oet un nitgog at..0C, de M Lr yl m ni um
(1.8 i, 3{%11%13?1%% t%ﬂm%t%?e?g &HP G\pgédg %}fo% t(g ﬂ?g a
sol ution of. &@nﬁbﬂndIEB7 9130 (igs, Olﬁh nnDI) in dlchloroethane (5 m ) was
added and xjdlfeqas allowed to stir for 48 h at RT. A

sol ution olﬁé] {g‘?ﬁ’% (0.8 M, 1.6 mol) and of 2M tri net hyl al um ni um
(0.8 b, ]HELKﬁ”melll\)‘ pmretydd?eel 24 amthbw g2agtion to conpletion and the

m xture was stirred at RT for another 24H. The m xture was diluted wth 50
m of dichloromethane and 30 ml of water, stirred for 2H, and filtered

t hrough Celixawmpl&hEl8ibtrile cpclohekydll, WREh-mathyl, bR3retanhllorhe organic

| ayer was %&ﬂglover MyS04, filtered, and concentrated under reduced
pressure. esi due was sub$ ected to_flash chromat ography_eluting with a

gradl ent of5c{ttEhteEAcPReRYh] nd ngeEPEAT 8Hr 612804 bERIRAAREPArE -t 0 af ford
02/13884371££a'ﬁEP0&9c1&ﬂ3:391Bamirﬁeof the title pr oduct . Yield: 32%

(m' 1y, 1090408 (e ByNAs F5EBaBSC hY sty SRRt RrTIREY 3Ms
(s, 3H, 7eﬁ@mpﬁe 2Ly, u819§ &ppréplriats gnﬁérmedlabhs ah8 @thpnhswhlz
cyci ohexy 1Bt AR e B )1 @Y A 128 ook By S e 1.

(m, 1H), 1.70-1.82 (m, 4H), 2.60 (bxr, 1H), 3.50 (s, 3H),

20 7.52(d, 2H), 7.65 (4, 2H).

MS (m/z) / M+l= 308/310 ‘

HPLC (uv putrity, )= 214nm): 94.24%

Example I18.6: Rl= cyclohexyl, R2= methyl,\R3= 3-chloro-4-

25 hydroxy-5-methoxy-phenyl
2-Chloro-4- (5-cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -6-methoxy-phenol; compound with
l,1,1l-trifluoro-methanesulfonic. acid
Compound Il8.6 was prepared from ehe appropriate 1,3,4-

30 thiadiazole 7i.To a solution of intermediate 7i (2 mmol, 675
mg) in anhydrous dioxane (10 mL), methyltrifluoromethane |
sulfonate (3 mmol, 337 pul) was added. The resultant mixture
was stirred for 48 h to give a precipitate. The mixture was
filtered and washed with ethyl acetate to givé 400 mg of

35 desired product as a salt of trifluoromethanesulfonic acid.
Yield: 40%

'H-NMR (400MHz , DMSO) § ppm: 1.15-1.55 (m, S5H), 1.60-1.70



Cycl ohexyl - ~5-[4-(1-ethyl -1Htetrazol - 5-y1)-phenyl ] -3net hyl -3H-[ 1, 3, 41t hi ad
i azol -2-ylidene}-amne To a solution of 137.8 (0.29 nmmol, 100 ng). in

acetomt&,‘t(tg.‘,éz'lﬁ {3 m) at OC under a nitrogen atnosphere, p@yp/ﬂerﬁllgj)l de
(0.44 5 and trifluoromethanesul fonic anhydre (0.44 mmol, 73 ~1}

wer e added. Then, the m xture was stirred overnight at roomterrper ature and
a satured solution of NaHCO3 to pH=7 WaE dded The aqueous | ayer was

extracted 20 wi.th dichl t,han r s d i th
wat er, brl‘ﬁe Hgvea 39e3 ggErtglgl éﬁﬁ‘ P2 913' I(t %@dngago\r/t\%entra(t éd
under redugpd Br eSSLGBF,‘ 3Me Resisdue,wad) puﬁl t3|0edSby 180)1,i Gadgel(s, 1H),

chr onmat 0g Y, ng i ent of dicloronethane/ nmethanol, then
by HPLC'' % %p (5 E@EER&@L%@oﬁgﬁn)ﬁqel uting with water containing from5 to

- 95% aceMSnl(thzDe/l M+26 m5|4/t3(56afford the title product. Yield: 9%.

1H NMVR m ,1.20-1,.4Q(m, 5H), 1.47 (t, 3H), 1.55-1.65
(m 1. § .gg%%%zpt‘ﬁ{lt 258 S %m B0 1h . 3 .55 (s, BH . 4,52 (q,
oH) , 7.85-7.90 (m 4H) . M5 (mz) / Ml= 370 HPLC , (uv purity, ~) = 214
nm = 96. 8% Exanple 13.7.9: R = cyclohexyl, R2= nethyl, R3= 4-N- (235

di met hyl a hyly bi’lla@y% R2= methyl, R3= 4-chloro-3-

4- (5- Cyclc%]ﬁex??;em n)g 4-net hyl -4, 5- gh dr o[ ine3 “t'ni adi azol 2- yl)-N-(2-dineth
y| ani ao- ep}EpmoyrArpinedyl WD 02/ 2887 PCT/ EP01/ 11330 To a sol ution of

N, N- dj gret By gt Bylemedisadyia dHaaE Iinkino3 4 thy -4} - ityentdrane (5 nl)
under mtrogen at mospher e _at Oﬁr) S added tri, r&et hyl al um nium (1.5 ni, 3
e

mol ), andlvRe 4AtRiGCI AR -A BEFUHENI 9rhen, a solution of 5
conmpound k37 a( 15%3Q ut.orD .4 14 - ulntaﬂlcstﬂdilre)ezaha(m 1% nhrytoll\aSBQadn@)d amd t he

reaction m xture was_all owed r for 2 e

mi xt ur e, WASFERUEY %?’ﬁaﬂ%mf&gf "@1 ) enI St ﬂ%&ﬁ%lg#ﬁ%r%ﬂ% aéufé& g‘?l rred
for 1H38 @ s |r§uﬁ6§d toly Oﬁglh Grld t@ddéfcme fidel r A& €uleanyastied wiet hwdd
water, brine an or gani ¢l ayer _was r an
conceh®r atséd-4h d{fga]a pF8s§§%8 S‘P%e I;ngi glue V\a{/;ésh%gcﬁb(aec*ése rﬁgom I?ca
gel Chromﬁtg QF'fP @Wit?ﬂft\hwoﬁteeﬁéﬂégﬁtf@ﬁaQéCEboraqm%maf&mr&ralmng 0
to 5% to a of the title product O~ i H NWR

(400|sz OBOL ek s Thes- tlh@reﬁ? 5Hy | cpngentratedy by ix%ﬁt’iblﬁ Ehen m

g gg u((ﬁielﬁH}ced%c@gf 2})31?Qséﬁ?re1|'9nd 3the (‘g‘eth{)le hald @i,ssaﬂ:l)recﬂ 20 (d,

n z Mr1= 388 20 HPLC ( Y,
99 4s Exarﬁﬂt@r=37ﬂ|“t> agtl%t%?ct“aﬁék‘y? WRS= tgé% ’%ﬁé (o B 26f With
4- N- pypi dls’#’cd&al’ﬁch%laﬂﬂﬁ;é‘ﬁbﬂ@tlon and extracted with ethyl acetate.
4- (5-Cycl yI|ma04rreth r 4] j
2-y1)-N-p ArdaPi fredtiy] & ige ovgshee” Yaler?, |tos%ltggjaﬁég| B?rﬁ'glr}% L1Oh of ate (794
my, 19 mmtacti n aﬁdm dacfladat epver a BagnesdHMof sc@r’ﬁ@&ﬁwd | B eFY apg 2

o0 L a o > 120 Owad NBui Xt gaepyas §ibér dlat RT
for 24H an%%%%ﬁ_éc%ﬁ%énQ%‘é%e% r85) QYESwRHIEE dwad hgu ﬂﬁa i e

under reduced%i)ressurg 301T e resi dgﬁ wa
di ssol ved ghrawatograpy a(ShREef oWibh ACONAFIINET @Y AYTLRAS*ARA4G 1Y
resul bgng Jheddde ¥@Sastbrdess fag StiPurdfpesddestillation of water, the
crude product#va dried over Pz05 in vacuo. To a suspension of 200 ng (0.5
d& Frat eri al

mol ) of t¥ree in CHzC12/ DMF (50/50) (6 m) 35 were added
cycl ocar bU‘i‘!-‘Nﬂl‘@'e(d‘érdmtéwl m@o)n { bor@3 1925115 581k, 5H) , 1.65-1.75

0-(7- azabenzotrl azol tetra yl uro m
hexaf | uor ofhosPhat e ('é% ¥rg 50(‘]ﬂ ;\‘ 5’959 (m ﬂly 3.65 (s, 3H),
7.80-7.95 (m, 4H), 8.30 (dd, 1H)
30 MS (m/z) / M+1l: 387.3

HPLC (uv purity, A= 214 nm): 99.7%'

Example I19.1: Rl= cyclohexyl, R2= methyl, R3= 4-chloro- N,N-
diethyl-3-sulfonamide-phenyl '

35 2-Chloro-5-(5-cyclohexylimino-4-methyl-4,5-
dihydro[1,3,4] thiadiazol-2-yl) -N,N-diethyl- benzenesulfonam:.de
To a mixture of compound I19 (0.258 mmol, 0.100 g), tetra-n-



WO 02/ 288-47 PCT/EP01/ 11330 N, Ndi i sopropyl ethylamne (175 ~, 1, 1 mol),
4-picolylamne (105 ~, 1, 1 mmol), nolecular sieves (3A) and the reaction

m xture \@assidsis ed 3 days at RT. This mixture was filterpgppphthizsh the
organic Iayer was added net hyli socyanate resin (1 5 g, 1 mmol) and stirred
3 days at RT. After filtration, the filtrate was concentrated under reduced
pressure. The solid was poured into wat gand the m xture was stirred for 1
h, before extraction with dichl oronget hane

Th I
over MySObutmlemErad uah dihiRest r %‘t‘%ﬂhﬁﬁ%er(o 182?%8‘5‘83‘%@2@9 %b”
rfshduﬁl V\@%;détebrdsf I@HﬂymSh Q@}@ﬂe ghmo:nm Omﬂaphmnél Ubrmg]pw tfg’- 2 gmhblr ent
(0] I C orone e ro (0] nme a
The tit] o b RHEES v Dt 48 The AR TIBaNS - 2onel) § i eadk g,
(m 5H), aEb- ét:ﬁfre{dn aﬂ.HRT de:f) 2h8anfmthwid) hentssd 2t35 9(0rﬁC m)r 3h3§ (s

0125 (i B 1 907 gt e irondy (s o 852000
Exanpl e | 3)11: TRe= wyxkukexywasRokeapedy|at RPH°C Tor ' 2n30 and the

4-N- et hy| i+ J.HFetshy\llePé p%%hﬁg}v'éddf %&)d?@f‘iﬁﬂ&gfon The crude material

4-(5- Q/clohexy I_m no- 4- net drolj; t.hi adi azo|, g

2-yl)- Mmaﬂ/rsﬂqbﬂ-lﬁﬁerﬁyrmﬁlbeﬂ%l% Cet3 %e?ﬁ%nrrlb% I5IanLG| LRYER BRSI 37. 1
(01;5 mbml ,wa?é}%dm?mtlm BMEne?. aﬂéd etrbyl w@sosoahﬁpxdommere(%ﬂecﬁ ander %90
~, enzo - oxytris(dinet yamn ospo m hexa r ophosphat e
(0.6 ef%&@r?ﬁ)Pr Efﬁ/%fro‘}( -9 X?a[‘} rEi r| az efg': r#ro%roéﬁggogggé and
1- net hyI %Hm hyd1aid no) pi peri dine (0.6 mmol, 87 ~, 1} were added and the
reaction 'x#rcie é/rps7°st| rred at roomterrperature over ni ght. The sol vent was

distilled reduced pressure and the residue was poured into water
bef ore extiaeMRON (20 OM¥E 2] crnjmzrcr)rreshm The0Or gamni cstherl 3D vlas3 vadhed

with brine ndthen a,sat ted Na 3, r oN£er

nmagnesi um 'fatle‘lsf'\rl\"lI %gr e&man dnc%h?% %’ezgung)ér vattum-’ élfdz rée/sr éué was
purifiied by), V@.£0282887 RGT/ BRDL/ 11389 <6l i Gilgel 7cABoffal78gr lphy 2H3ing a
gr adi ent ogdﬂcp or thane containing O to 15% nmet hanol, to give the
desired produ |e d: 93.5%5 1H NVR (400MHz, DMSO), $ ppm |.23-1.45 (m

5H) 1. 55-MS 66n({m) Am+14. 6834485 (m 6H) 1.85.2.00 (m 2H), 2.23-2.44 (m
2. 55- 283 (5.3 10 oH), 3.55 (s, 3H),
.5 03 I%‘?‘rfélh)% Piigjst (%4 by 5° ? % TS (m 2) Foie 428

HPLC (uv purity, ~) = 2I4 nn) =99 .4 %., Exanple | 37.12: Rl1= cycl ohexyl,
R2= nmet hyl, R3= 4-Ni sobutyl - benzani de 15
4- (5- @fcl olemyblei BLS 42 mekhy| cycbolerybs R 1 thulni M%ﬁor@lﬂr)o-fi (4-
-N-i sobut yha bRETZMBASEZzine -1-sulfonyl) -phenyl
{5-[4-Chloro-3- (4-methyl-piperazine-1- sulfonyl)-phenyl] -3-
methyl-3H-[1,3,4] thiadiazol-2-ylidene}-cyclohexyl-amine
To a solution of I19 (0 516 mmol 0.2 g) in DMF (13 ml) were
25 added potassium carbonate (1.548 mmol, 0.214 g) and water (3
ml). The mixture was stirred at RT until obtaining an
homogenous solution and then the bis-(2-chloro-ethyl)methyl-
amine hydrochloride (0.516 mmol, 0.10 g) was added. After a
day of stirring, the mixture was warmed at 80°C for 15h. The
30 solvents were then evaporated and the crude material was
solubilized in dicloromethane. The organic layer was washed
with a satured solution of bicarbonate of sodium, then with,
brine. After fitration, the filtrate was dried over MgSOs and
concentrated by distillation. The crude material was
35 chromatographed on silica gel, eluting with dichloromethane
containing from 0 to 5% methanol. The solid product was then
washed with ethyl acetate.



To a solution of 137.1 (0.5 muvl, 200 ng) in DV (2.5 M) ,

et hyl -dii sopropyl-amne (1.6 nmmol, 190 ~, 1) ~,
benzotrl@&ghy%M4pxytrls(dlnethylanlno)phosphonlun1hexafIUﬂ@ﬂ@h@%p@gﬂe (0.6
20 mol 5 ) hydr oxy- 7- azabenzotri azole (0.25 nmol, 34 ng} and

i sobutylam ne (2.3 mmol, 80 ~.1) were added and the reaction m xture was
stirred at roon1tenperature overnight. e solvent was distilled and the
resi due was poured into water before extraction with dichl.oronethane. The
organi c. 25eldyelo®as washed with brine, a saturated sol ution of NaHCO03,
dried ovety e I teye d.con t afged (ndeggyre

pressure toqgggeﬁtﬁghggé??g prog(§T g Id qgggle%ﬁﬁRhH40%E?E dy%ﬁ%k} g
_ppm 0.901¢68 @), 1¥)20117801(-8° 300, 5H)H 1 25851 65 @R :1&) 45 (oo A8y (m
5H), 2.6052:£05( w) 18103060 26, 4395 L 50 I, )72 10 @) i) 92
(dd. 2H) - 858 NB (i 373 e o ity 08 am
.= 98. % 38. Eiaﬁéhelﬁ@7 §324Risrc )ohexyl R2= nethyl, R3:

4- N- met hypBens ?dee M+YM¥O04202/ 28847 PCT/ EPO1/ 11330

4-(5-CycI$BEéy( ?ﬁrﬁt t Byl »4 4S5y Ny @0k, 3, 41th|ad|azol2 yl)-N-nethyl -b
enzam de To a solution 37.1 (4.25 mol, 1,7 g) in DWW (20,5 m). was
added N-ethyldllsopropylanlne N, N-dllsopropylethylanine 5 (13.6 mol, 1.615

m b t | | t d h i
). benzgtriazol -Lyloxytils (dumetivhart oo phoslonium oo s
(2. ﬂ%ﬁ)ﬁﬂﬂkp 29Qi809N% - ?mﬁeﬁhﬁmbubu?ﬂamégnﬁtﬁuéﬂmlne at [2N] |20nethanolh§5 1
10040] lLre a e overn
T orhe TOULE MRS, $LUEL80 2 RO | SmerglaLe 10 Overni g

The m xtu
d|chIoronﬂuhana]thruahazolTneymbguﬁpyrtdynr4mmkmmhhﬁbd with brine, dried
over nagn§§59n1%pl ﬁaﬁg reduced under pressure vacuum The residue was
purified ? &R ge romat ogr aphy using a gradi ent of 15

di chl or omBchaneictmrs Mifngl@, ( Dezﬁﬁ)mﬁpﬁangll g, grvéethyéanine Wi ehé was

Zt i (fjf9~:j%rr@'19t *by'o@;tzh%)dtérﬂdﬂgac%ﬁdﬂ%ld The. emee%nm i taf eoyasLyfithreds anlolcI

ri ed under vacuum over ve r e

44% 20 1HAIRICZOEHHA eDIVéO)pY@'J'[S%H %%‘%?Tpa&é;e(}%g l-f)e 3136755“10% %n?gni

: 1 688]2-m133 vab Aela?degdz Tgao-zr&xtﬂﬁé(waslwooled Zt? 80° ¢ d andH) sedsulﬁgl_é s,
7 , .

(v pur Ly Pisestohedhytidac® Jo, sls it (dhas's) Nd qalpdl Ao

met hyl, R2AM-OE (mmmlmm emawaqueamyit;bwzqm Herohydride and

4- (Wﬁ{aoh%ﬁ%@e@ﬁ? B ettt vt LeBs dnt fbackerpledyids MAR: di met hyl a

m no- et hyl Serizam de suspensi on o nnnl,, 100

my) in di Mehyhiseweei wes( them )Sikwpasn agdr the flléontd svrffe? sPohurad
m neral Oiy; 4. gl&ﬂ?bro@étﬁ'&).e 2%%an|vﬁ.’ﬂm0ﬁém:i:0hb@ﬁ.h€$ hereat hboeirde

(0.36 Mo and e _added.,.The_m xture was
55 St 11 ediasian n At aHec G ThBSH RURREERORL b BRBRAR (B8 sTRRSRtes0
ng) was adgsd Qﬂti‘ltﬂi%dn whur gibdsastgel eceuringy ih dichloromethane:.

2-di maLhylanlniogt vl oblt T e ek L8816 TP eo 1 Gp Bt Aelt 03

then washed with ether to give the title product.

Yield= 40%

'H-NMR (400MHz , DMSO) § ppm:1.15-1.39 (m, 5H), 1.54-1.60

(m, 1H), 1.70-1.80 (m, 4H), 2.60-2.67 (m, 1H), 3.50 (s, 3H),
30 4.18 (s, 2H), 7.22 (4, 2H), 7.67 (dd, 1H), 7.76 (dd, 1H),

8.06 (d, 1H), 8.39 (d, 2H), 8.73-8.78 (b, 1H).

MS (m/z) / M+1l= 478
HPLC (uv purity, A= 214 nm): 99.99%

35 Example Il9.4: Rl= cyclohexyl, R2= methyl, R3= 4-Chloro-3-(2-
morpholin-4-yl-ethyl-sulfamoyl) -phenyl
2-Chloro-5- (5-cyclohexylimino~4-methyl-4,5-dihydro-
[1,3,4] thiadiazol-2-yl) -N- (2~morpholin-4-yl-ethyl) -



WO 02/ 28847 PCT/ EP01/11330 (|~ warned at 40C overnight. The m xture was
reduce under pressure vacuumto give a residue which was purified by silica

gel chrongheghaphy, eluting with a gradient of dicloromet parg:papiisad Ni NQ.
fromO to 6% nmethanol to afford 5 the title product. Yield: 16% 1H NWVR

(400MHz , DVMSO g ppm 1.20-1.42 (m 5;%, 1.55-1.65 (m 1H), 1.70-1.85 (m
4H), 2.00 (s, 3H), 2.25 (s, 3H), 2.30-XA0 (m 1H), 2.60-2.70 (m 1H),
2.853.02 (m 3H), 10 3 .55 (s, 3H) , 7.45 (dd, 2H) , 7. 70 (dd, 2H) . Ms

(mz) | mbenzgpesydfonaiderity, ~) = 214 nm= 98.8%' Exanple 137.14: R =

ﬁgg:, g;\;xyl 'h%lopﬁope&]y{ﬁ 5%%5? b%%@Y%) p%ehs cyclohexylimino-4-methyl-
[ 4- (5- Cyclotexddhiydrm- Bt et byt hiladiaidi o2 of 1) ﬁpa@zmaﬂuhﬁonam@dﬁ) pwaayl ] -1
(8- Dydr O IR DhRerh ;Pﬂoaéauf@td@&q%eﬁom%@&@% T3 o1as yaiagased by

t he procedu scri'b 20 exaé_gl)leIS 11 usin 71asastar i ng
.materi 8l . FEREIRGiahie addepyaef | by18; | e g@@seq%%rrma@grawfmnsm

gradi ent of; Wil 10@{:!#1%& NI NGQ AP AR R erlO %w%hteaane
desi red product. eI d: 3.4 %. 25 1H N 350K, "400MHz,

1.20-1.50 ‘(‘?ﬁtaﬂlli)lngl Egemyd (AP 39 2T7GChvEs REPLEES ffléngd #@f(ﬁfl 2H) ,
2.882 . 981édﬁralﬂ'i)c eltidB-witR&uhpl Hdetatd/c2813hed8nem(4b) ., 3 . 50

(s 3H), 3*}§ {m 2H), 4.18-4.28 (m 1H), 7.45 (dd, 2H), 7.68 (dd,
.30 % 2 7 M+l= 415 HPLC (uv purity, ~ = 214 nm) = 95 . 4 Exanple
I37 130 RIEo cychbkenye, oR2thist hiylterR@diate (0.866 mmol, 0.390 g), in

4-~N-[ (S t | | t b ' 5
AR R e X e Y L
-benzoyl amhofé - rsmou ﬁyaﬁéxynlﬁhéam)a%qi%r oh §e5culc§ tl'énﬁl!t bﬁﬁﬂulésté W O

02/ 28847 REihGERA/ &&%3%\;&1 e@rﬁlS)U@ 8ds laBaWahed' BRM & dnkYetDE1 PlaGEdUr €
described in exa 1 usin 1 as a startl ng materl al . The residue

was puri fiRRSb If"’ééhge‘?i SR gO% PSR WAt biFarbonate.
di chl asonetfioee epbtatakisbg Gvﬁtm 2e‘€/hﬁEt aaeahtand thet hergdii: prageet waas

hashed wi {TPERTRe i cAE  maREs L AVEE! (P80t Ta Rt URASL BFEbeur e
vacuum t o gvamotdieedi t lte pr@rhanessYl ellthe 70864 0dddt NWRs( 4000 izf 1 9M/B0PYg
E)an 1#) 20 Qrgé%%g%%pl% Torwd S%.%@.?a( I_&“_Delu]t Z‘% 1w§?h( m, ﬂ_ll)adl%g&?déf6§H)
.08 (dd, mlohequ%d@on pningofreEd0 oe)508. 9F eaham-irﬁcegaqs (s, 1H .
20 Yield= 65% _
'H-NMR (400MHz, CDCl;) § ppm: 1.20-1.50 (m,. 5H), 1.61-1.69
(m, 1H), 1.80-1.89 (b, 4H), 2.30-2.39 (m, 4H), 2.41-2.49 (m,
2H), 2.59-2.68 (m, 1H), 3.00-3.09 (m, 2H), 3.60-3.73 (m,
7H), 5.81-5.89 (b, 1H), 7.54 (4, 1H), 7.73 (4, 1H), 8.32 (s,
25 1H). '

MS (m/z) / M+l= 500/501
HPLC (uv purity, A= 214 nm): 97.76%

Example I1l9.5: Rl= cyclohexyl, R2= methyl, R3= 4-Chloro-3-
30 ethylsulfamoyl-phenyl
2-Chloro-5-(5-cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -N-ethyl-benzenesulfonamide
The title compound was prepared as described in example
I19.3. In this particular case, a large excegs of
35 acetaldehyde (20 equivalents) and triacetoxy borohydride (4
equivalents) were used and added once.
Yield= 50%



15 M5 (mz) / M1l= 537 HPLC (uv purity, ~,= 214 nn) = 96 . 3 % Exanpl e

| 37.15-a: Rl= cycl ohexyl, R2~ nethyl. R3=

4- [N (( S)woannbety- 2- (4- hydr oxy- phenyl ) - et hyl ) ] benzam de 3@T/EP01/11330
(S)-2-[4-(5-Cycl ohexyl i m no-4-net hyl -4, 5-di hydro[ 1, 3, 4] t hi adi azol - 2-yl ) - ben
zoyl am no] - 3- (4- hydr oxy- phenyl ) propi oni ¢ aci d: conpound w th
2.2,2-tritluoro-acetic acid To a solutign. of 137.15 (0.186 mmol, 100 ng)

i n di chl or omet hane (2.5 mM), trifluoroacetic acid (4.4 nrnol, 25 378 ~,1)
was added “a@RaiMRh e 40I0MEzr, €Ds) s6i pped at 1BefEux3Hiur ln@221h519r dm, TRE) ,

m xture waf I fégd ?%/“ rs]igﬂ ca g6lg clhré)fragﬁ Y, gl gt7| 6\4/| tgga gﬁ_ﬁdl ent

of dicl ororre ane con "from0 to 10 anol “to a o t he
title prod%uc:@7 BOO4i & d: 215)4% 3.I-|5RIMQS(4©5WHZ4 BR/B@} glBpm 715§2 Him
5H), 1.58-4 f_{) ﬂiﬁ); d.33- 8511(1 185205(m 2H) , 288311(m
3H), 3. 75 8--4. 60 in} , 6 62 (dd, 2H), 7.08 (dd, 2H) , 7.85
(dd, 2B 95/ th &wﬁ— 4B51% 12. 75 35 (s 1H) . M8 (mz) /

Mr1= 481 HPM@CXmmvpmxm¢Yy A=, zlelﬁmhn)9é 38 WO 02/28847 PCT/ EPO1/ 11330
Exanpl e 137.16: R = cycl ohexyl, R2= methyl, R3=
4-(N-((S)-1tert - but oxycar bonyl ) et hyl )benzam' de

(S)-2-[4- (ﬁxg{ﬁighﬂylémﬂﬂ—‘k‘ 16NbxyL P- I@hﬁ)&ﬁg&yﬁ. R3= 4-Chloro-3-
L1, 3, 4] t hi adi azoI 2-yl)-benzoy am n '%ﬂig'c) pi Q |d tertﬁutyl ester
Conpound | 8¥EREL WEARR'RIR R - Y e d“l‘:‘rlgE |1| BE§™Yt exanpl e 137. 11
usi ng1lo37. 4- enlarstswtsn@yenbnéxgnlthe 4emedh§1masspaih§aed by silica gel

et hanol - Mot Kot BPadtRro N KL FROSHEY R DAl ErRor Prorehad KRASaPP R under

pressure vVhengenegsthféR&bide g| ve the title corrpound Y| el d: 65% 1H NWVR (

400M1z -, g%gg% §i Qgﬂ%e o%o i9 361186F% oi, 5§3és § (Petibbyryy 70-1. 82

(m 4H) . .7 .73°(dd, 2H
7. 95 (dd, amppniug hyér@aenlswlfa&s (R 9% mmgp 3= 04 881-@l € @uﬁOéHFPPV ~, =
214 nR)s = g8 Oéqéf sgglﬁﬁaﬁ?ﬁﬂokiaelqiazSRﬁmoEbeOEGMYb11B2Eomﬁbh¢| (2R3=

4-(N-((S)1-carb thyl ).b
(s§ 2(E4)(BC ycPBR %eFP%+a862§ﬁg%ﬁ r- 2878 By drgag1addgfl. The mixture

t hi adi azo:c wasyhéab@ﬂzaal aﬂzuofomr ehi an’tlcthehde;rapapauad wot Hryness.
2,2,2-tri oro-acetic_aci 5. T ol, ut 2 0
U chi or Ghe: RaRsars wRS SpfRpitaBepCall BOAyY) abdlall BRZERCTMRLEIHO T
was added aagerhwasi waghedwasdtht blrnea,a'drn-@dm)venpﬁgaﬁur efl-)l,'@hé@hi@ndThe
m xt 02 YagnHl H%E@glﬁz’)édshhhgé Ecﬁmoa‘ﬁeoe&aaaymaegﬁamg }ygt Bumrl@el ent

of 30 di cl oronethane contali nin rom O to 5% nethanol to af ng of
the title pnoéaéﬂcavggﬂdchg@maEHQNﬂRhy4@éwﬂéngowser ﬂﬁﬁFUEeIQfl 48 (m,

8H), 1.55- étﬁZléﬁbtit@/cchBhéx&ke(E{h dHrat108178. Qﬂehmz/@H):o 3i%9- 8ne5 (m

35 1H), 3.7}1{p sy 3H prgduct(q, 1H), 7.87 (dd, 2H), 8.03 (dd,

Yield= 60% . -
25 'H-NMR (400MHz,CDCls:) § ppm: 1.13 (t, 3H), 1.22-1.45 (m, 5H),
1.61-1.68 (m, 1H), 1.78-1.84 (b, 4H), 2.38-2.43 (m, 4H),
2.50-2.53  (t, 2H), 2.57-2.64 (m, 1H), 3.40-3.50 (m, 4H),
3.60-3.65 (m, 7H), 7.50 (d, 1H), 7.70 (d, 1H), 8.30 (s, 1H).

MS (m/z) / M+l = 528/529
30 HPLC (uv purity, A= 214 nm): 98.57%

Example I19.7: Rl= cyclohexyl, R2= methyl, R3= 4-Chloro-3-
[isopropyl- (2-morpholin-4-yl-ethyl) -sulfaméyl] -phenyl
2-Chloro-5- (5-cyclohexylimino-4-methyl-4,5-dihydro-

35 [1,3,4]thiadiazol-2~yl) -N-isopropyl-N- (2-morpholin-4-yl-
ethyl) -benzenesulfonamide
The title compound was prepared as described in example I19.6

with 13 equivalents of isopropylbromide. The residue was



2H) , 8.82 (d, 1H) , 12.57 (s, 1H . Ms (mz) / Ml1l= 388/389 WO 02/28847
PCT/ EPO1 /11330 HPLC (uv purity, ~, =24 nn) =97 . 9 % Exanple 137.17: Rl=
cycl ohexyyg ofgyiret hyl , R3= 4-(4 pyridin-2-yl - pi perazi ne- ge/apimonyio) - phenyl
5 C4- (5-Cycl ohexyl i m no- 4-net hyl -4, 5-di hydro

L1, 3, 4] t hi adi azol - 2-yl ) - phenyl ] - (4- pyri di n-2-yl - pi perazi n- 1yl ) - met hanone
Corrpound | 37. 17 vvas prepared by the pr&%dure described in exenple 137.11

using 137.1 a artl I Qreﬁ f] I ca
gel chr orr%'t”ég?é Ks?ﬁggg gég%rgﬂﬁjfor&%tggfﬁﬁf met Jgﬁgzvgl(b)[{r}% aa} (raﬁ;:n%all&tﬂo 5%
met hanol oﬁndychehexheepcoduénnmg foehed WP tH0negdtylacettatr®ed and dried

under redyggg preggure over PaGs to gr ve the desired product. 15 Yield: 82%
. 1H NMR ~( ﬂHz DVBO) $ ppm 1I5 1.48 (m 5H), 1.55-1.65 (m 1H),

1.70-2. OolﬁmMéHMo@MﬁZ @:@23 . B.55-G187%HM L1H)-1 BBT(FAGHILH),

5 G T LIS Tl U M L 8 R

cyclohexyb sR232 @3t hith, B&F, 2.47-2.51 (t, 2H), 3.60 (s, 3H), 3.68-

4-[4- (4f 1 yora- ghenyl )\- pi zi ner lrcar nyI e

| 4-(5- Q/cgohg slmi’ ﬁ%? '4 3?7‘29{8?114 4, 5('11& hly r'o FJ[ 1506] (H/4]121t5h| adi azof 2- y]ﬂ

- phenyl ] 8.B4- ((s4 fJJHjoro phenyl) pi perazi n-1-yl]-nmet hanone Conpound | 37.18
was prepa d(w ) cedu cribed in exenple [37.11 using 137.1 as a
startr ng %& r| a }i&e resr é‘ i.ed by silica gel chromatography
usi n g oroEY ar?g1 cont aining 0 to 5% met hanol, and then

t he product vvas vvashed wth water, filtred and dried under reduced pressure

SVSLmPZ(iSFtO 1}8 rllge qeﬁlr eggg}gggﬁg, 3§2Yl ﬁég%%fl%tél &M@_ 2. 56’ 2%0)
(m 1H), £ eatiya - ﬂ@—«@rmethemuzﬁzse 5e!b;%% sulfamoyl} pheny
o 2-Chloro-5- (5-cyclohexylimino-4-methyl-4,5-dihydro-

15 [1,3,4]thiadiazol-2-y1)—N—ethyl-N-[2-(2-methoxy-ethoxy)-
ethyl] -benzenesulfonamide _
To a solution of I19.5 (0.241 mmol, 0.1 g) in EtOH (4 ml),
potassium cafbonate (0.289 mmol, 0.040 g) was addedd and then
the reaction mixture was heated at reflux for 30 min before

20 the addition of l-bromo-2- (2-methoxyethoxy)ethane (0.289
mmol, 0.040 ml). After 3h at reflux, 2.4 equivalents of the
bromo derivative were added and the mixture was kept at
reflux for additional 15h. The mixture was then evaporated to
dryness and the residue was diluted in water and extracteq.

25 with .dichloromethane. The organic‘layer was washed with
water, brine, dried over MgSO,, filtered and evaporated to
dryness. The crude material was purified by silica gel
chromatography eluting with a gradient of cyclohexane
containing from 10 to 60% ethylacetate.

30 Yield= 64% ‘
'H-NMR (400MHz,CDCls) § ppm: 1.11 (t, 3H), 1.20-1.47 (m, 5H),
1.61-1.68 (m, 1H), 1.79-1.89 (b, 4H), 2.59-2.68 (m, 1H), 3.36
(s, 3H), 3.43-3.50 (m, 4H), 3.54-3.58 (m, 4H), 3.61-3.65 (m,
5H), 7.50 (4, 1H), 7.70 (4, 1H), 8.28 (s, 1lH).

35 MS (m/z) / M+l= 518/520

HPLC (uv purity, A= 214 nm): 99.9%



4H), 3.37-3.85 (m 7.51 (dd, 2H) , 7. 72 Ms (ml z ) /| M+l= 4 8 0 7H), 6.67
(dd, (dd, 2H) . HPLC (uv purity, ~,= 214 nm= 98.6% PCTIEPIII /1133(1 1H)
6. 92-7 odssAH) . Exanple 137.19: Rl= cycl ohexyl, R2=pgpihyi113383=
4-[N- (3, 4,5tr1 met hoxy-benzyl )] -benzam de
4-(5-Cyclohexylinino-4-nethy|-4,5-dihydro [1,3,4]thiadiazol 2-yl )-N-(3,4,5-t
ri met hoxy- benzyl ) - benzam de Conpound | 319 was prepared by the procedure

described in e la [37._11 usi 1 a_ st.ar e

resi due, EFNEF'gd%y Fl FE’SESE?’%?\T oﬁg'f ?‘é"%@ [}% et aé}b]?}’a Al ent of
cyclohexaqa3dehatnymgm€hbe23Bydebhy#?£®@$ib—ethyy+wmifamuxiﬁnnhanml:h was
washed w th ter, fil d e [ essure over .P205 to
.give the §m85° #Sgﬁépie§§&ﬂ5&£é ﬂeﬁﬁéjﬁm—‘( %%j Pé ppm 1.19-1.42
(m 5H), ][lSB-.i]BB:.@dp.aZH)'L -21y1]-N-gdipethpbamipo- 13?@50:555 pnamyl)gNrs

7.70- 7480 1 ~l NHl 497 4 2.60-2.70(m 1
.3.50-355 ?"2‘}’(1' H%ﬁ)zgngguwf’g‘%g{m& 6.65 (s . (d, 1H) 9( TO('lt_i)l

HPLC (uv Par exgess, ofoepijpppmohydrinys3 Esz%ﬂeefa@w@bentra W3R | d Ro=

methyl, R33ch @4RYE @bdll@wan)gl tﬁépgf@ééﬂuﬁe C@é@@ﬁiﬂbéd pﬂ@r%ltample ’
[ 4-(5- Cyclohexylln1n

Q dih ] t.hi adi azol - | ).- phenyl | -(
4-pyrim dild228y| I péP&fFﬁfgéﬁfenﬂFﬁaﬁ%ﬂi %%d Bhﬁﬂﬁ?%ﬁgfﬁp 3 br epar ed
by the pregaduse g@QS@ﬂm&dlgl wiekeaphextire 14£ ueyolgoh&?aﬂe,éstlwlsacmﬁam
materjal. .The res ur i f| S el L apdy- ing a
gradliﬁt &P‘&lfﬁ1&?oﬁégﬁa e &on ggﬁ?én ék Eﬁig §%£8Q${£ o Q?JEH§ product
whi ch was mveshed .\Wist k) weitne Bt OF I(Qre@)aﬁt;i 36°@y | dime st amibwe c Y- Pr&Essure

?ZSBM':;OE’ &?I }fb)e olsRe nﬁ%s'“{a%d aFa'a(QEiUth Yhel dixtise W 0842884 fatf | food H NVR

1.75 55-2.70
(m 1H), Foy 15&. 65'1”@{ som)entﬁ was (:Henlmf:%‘f%ou%ﬁﬂr lzi‘-éuce‘é?%i’(%efzm .
M5 (M z)rHe MELS He4 whe Hi12ked in water and extracted with

15 dichloromethane. The organic layer was washed with water,

brine, dried over MgS0,;, filtered and the volatile was
evaporated to give the desired product.
Yield= 64%
lH_NMR (400MHz,CDCls) § ppm: 1.10 (t, 3H), 1.22-1.49 (m, 5H),
20 1.60-1.70 (m, 1H), 1.79-1.89 (b, 4H), 2.254-2.36 (m, 8H),
2.58-2.66 (m, 1H), 3.31-3.34 (da, 1H), 3.42-3.60 (m, 6H),
3.79-3.87 (m, 1H), 7.50 (d, 1H), 7.70 (4, 1H), 8.30 (s, 1lH).
MS (m/z) / M+l= 516/517
HPLC (uv purity, A= 214 nm): 96.60%
25
Example I19.10: Rl= cyclohexyl, R2= methyl, R3= 4-Chloro-3-
[(2,3-dihydroxy-propyl) -ethyl-sulfamoyl] -phenyl
2-Chloro-5- (5-cyclohexylimino-4-methyl-4,5-dihydro-
_[1,3,4]thiadiazol-Z—yl)—N-(2,3-dihydroxy-propyl)-N—ethyl-
30 benzenesulfonamide
The title compound was prepared as described in example I19.8
with 3 eq. of 3-bromo-1,2-propane-diol and the reaction
mixture was heated at reflux for' 12h. The desired product was
obtained after purification of the crude material by silica
35 gel chromatography eluting with a gradient of dichloromethane
containing from 0 to 3% methanol. '
Yield= 38%



25 30 35 HPLC (uv purity, ~, =214 nm = 97 % PCT/EP(11 /1133(1 5H),
1.55-1.65 3.00-3.90 (m 2H), 7.70 (dd, Exanpl e 137.21: R = cycl ohexyl, R2=

met hyl , 3? odndsds met hyl pi per azi ne- 1- car bonyl ) - phenyl PCT/EP01/11330
(4-(5- Cyc ohexyllnlno 4- et hyl - 4, 5-di hydro(1, 3, 4] t hi adi azol - 2-yl ) - phenyl ] -(

4- et hyl - pi perazi n- 1- yI)nethanone Compound 137.21 was prepared by the

procedure described in exenple 137.11 ughgg 137.1 as a starting material.
The residue was purified by silica gel romat ogr aphy using a gradi ent of
of dichl oﬁgnﬁmnameoomntzacncmg OStpprﬁ.O%nm hénopl 3HY o i 22- 4. $8 ofwet 5Bhi ch

was washed ter red a der, ..k ed p urge, ov cha
to give tﬁeg%%g1 d S?Od ! Yléﬁg q a)lﬁﬁNNﬁH 40 %MEE) Q? fﬁ
1.18-1, 40 (.89 -BH)66 1(®B5- |2HBS (3n 4+, 4& o, 1.3 {nd - ALHp, 57. 2@6{,3 113H)
2.33-2.52 (m 59- 1

3.553. 70 (3m fﬁ ?%7)8 (%ﬁzﬂg‘l H?h %ﬁ% va? f\g)(rﬂz & J’%’31( 400 HiDLc
.(uv pubity8.30 {=14Mm = 99 . 6% Exanple 137.22: R = cycl ohexyl, R2=

nmet hyl , R@m‘%ﬁﬁ%ﬂ3 Aet Wl o pd per azi n- 2-yl ) - propyl ) ] benzani de
4-(5- Q/cl Idl %qlditgptl Al fllél%)hydgfp,hqB 4] t hi adi azol 2-yl )-N-(3-(4-ne
y py

t hyl - pi perazin- - benzam de Conpound [37.22 was prepared by the
procedure described in exenple 137.11 using 137.1 as a starting material.

di ohl o o PR € A0, 55 LJX%%%EEQE‘EM@“@PCZR”S' o oh s
stirr@ inlekhydn2thydro®y3 TR 2okt 3 2l YhRior dﬂdﬁé¥¥§éUre over PzGCs
to give théhenyr 10 15 20 25 30 35 WO 02/288-t7 desired product. Yield: 3.5%
_2-Chloro-5-(5-cyclohexylimino-4-methy1-4,5-dihydro-
[1,3,4]lthiadiazol-2-yl) -N-ethyl-N- (2-hydroxy-3-pyrrolidin-1-
yl-propyl) -benzenesul fonamide
15 The title compound was prepared as described in example
I119.9 using the same intermediate and pyrrolidine (3eq) as
nucleophile. The residue was purified by silica gel
chromatography eluting with a gradient of dichloromethane
containing from 2 to 3% of methanol.
20 Yield= 27%
H-NMR (400MHz,CDCls) § ppm: 1.10 (t, 3H), 1.19-1.47 (m, 5H),
1.64-1.70 (m, 1H), 1.77-1.90 (m, 4H), 2.48-2.51 (dd, 1H),
2.53-2.78 (m, 7H), 3.33-3.37 (dd, 1H), 3.45-3.54 (m, 2H) ,
3.56 (d, 2H), 3.61 (s, 3H), 3.87-3.95 (m, 1H), 7.51 (d, 1H),
25 7.72 (4, 1H), 8.30 (s, 1H).
'MS (m/z) / M+l= 542/543
HPLC (uv purity, A= 214 nm): 95.50%

Example I19.12: Rl= cyclohexyl, R2= methyl, R3= 4-Chloro-3-
30 [(2-diethylamino-ethyl)-ethyl-sulfamoyl] -phenyl
2-Chloro-5- (cyclohexylimino-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2- yl) -N- (2 dlethylamino ethyl) -N-ethyl-
benzenesulfonamide :
The title compound was prepared as described in example
35 I19.8 using 3.3 eqg of potassium carbonate and 2eq of 2-
diethylaminoethylchloride hydrochloride. The residue was
purified by silica gel chromatography eluting with a mixture



1H NWVR (400MHz, CDC13) : g ppm 1.20-1.50 (m 7H), 2.35 (s, 3H), 2.48-2.85
(m 2H), 3.50 (s, 3H), 7.68 (dd, 2H), 7.87 (m 1H) . Ms (mz) / Ml= 457
HPLC (uv dalo¥ = 214 nm = 97 . 2 PCT/EPO1/ 11330 (m 05
11h) . 3. 5994 25 “'m (dd. 2H. 8 00-8. 08 Exanpl e T37.23: RI- cycfﬁﬁsiyl
methyl , R3= 4-N-[(lethyl-pyrrolidia-2- yl_ﬁg&t hyl ) - benzam de

4- (5- Cycl ohexyl i m ao- 4- net hyl - 4, 5-di hyd [1, 3, 4] thiadiazol 2-yl)-N-(1-ethyl

-pyrrolidi am de To a sol ution of
2- (am nom?%@%éﬁw lp({ﬁgraoél'l -dine (7.5 mmol, 967 ng) in dichloroethane (10
m ) under YieldgedR%t nosphere, was added dropw se trinethylalum nium]|[2N|

t onper at ur 23 g OPMHZaFBCLA) S8l BPRonlofd cbhpoite 157 { 65r S0l . 5 00

mg) in di ch?z:z)xpmmane, (5H)0, M .91 v@s7d h@gy) adried 1amd-theo. S, r kENg was

B e ULl SRS 8 S L 0

m xture was¢sfid®er ed. 3tr cughiitiel iT €2 efd,r aét)ed 8wizh (&i, chEQr.onmet hane, washed
wi th wat engmngm}gier ne, MO d ?@)/esrlgragney umsul fate, filtered and

concentrated un reduced pressure. The residue purified by silica gel

chr omat ogrBphg éhwtpungi v t =2 rdadingnt o8f. 3dischl or onet hane containing fromO
to 10% nmet hanol to afford the desired product. Yield: 79% 1H NVR (400MHz,
DVSO) g ppm 1.05 (t, 3H), 1.20-1.42 (m 5H), 1.55-1.70 (m 4H), 1.70-1.85

(m 5|a1)o JE#8mpld STIM1AH)R1=2. QFcI0lScyly RPH) me2hyd, 2R36 @mChlbyo-3-

Cs sty T heehranddh el ﬁ?y) oy Lol Tl Blbayt ) R0
428 HPLC (&vcbmmy!? Ls-smlphﬁayylzl -mebyd2 A2 889 1bgHER01/ 11330

?ﬁ??' € |gf12§ 4 é‘d’ﬁzﬂ:ﬁ@xﬂiylﬁ&' (’Q—‘-tdﬂrletl'giamlno-methyl -ethyl) -N-
pyridi

n- 3- yl net benzam
4- (5- Cycl oRERYL Themee ‘{e%ﬂfﬂﬂ ‘ged"?'i'ﬂﬁro Aiepmerd] ¢ hi adi azol 2-yl ) - N-pyri di n-
g yl rrelbdnél ahanzm?tee ﬁmg@um& Sy oeasy1gr ®2ar ﬂiéthylt, h@3pr qgeﬁmbeo-
escribed gjn.exanple |37 usi gp@p chylate]\ﬁ%_g‘er ?;t es.and reagents
(137 and 2-(£l§%<n IP%VFX MARES 0 5)) T dfs silica gel
chr omat ogr ap@hletat 5 nip veyrdilecheprnkimino of- mwloﬂoﬁetiﬂhurdr@ont aining fromo

%)ﬁ/s 8’ g%pg‘fi hgn@%tﬂfaﬁ%%ﬁ-é %’iﬁﬁg(f‘%’%{%ﬂl&emﬁ%&g We@k\(gli‘loo'\/'*z

2.60-2.70 Pﬁvzewsu%fwmnsdes ajor ssqmer)oH), 7.35-7.40 (m 1H) 7 70-7. 80

3 8r t, 1
(mNB (@r% . T%Q Mt}_?tiié’dco@urla_%éi ers. %ﬁdﬂedlﬂy th% %Z:o(:%duyé) des%r@geﬁ H)

: uyv ?UI‘I t 8/ % Iéx ngl e
| 37. 25: Rllnc?’é?@ﬂ%ﬁyps’ F&Jl%’e? o (B%Sﬁéhlfy rE’é’é’z"&ﬁ'n ged <e
N- Benzyl - 4e(f5th§£C¢bﬁhea(glimethplémdt’ﬂbhpbp#oﬁyﬁichydrﬂ)ﬁé Ryd}bbhadiradel.- 2-yl)-b

enzam de C@agoung ljﬂg;s $% Plyonyfhegsg%cé%t%wl descri bed in exampl e

| 37. 23 using app prlatel ‘(137 and
benzyl am n&he Thede ersamnelalma@mmnﬁmbdawysHulaazage}ielclqzﬂ'mmtaag»gafpn#ly

el uti W t Nans, t 0 nmet hanol
to af %-d %Euﬂéﬂgl re p?%f: u%f&b/?lge égl?é 34% 3‘3{(%Rﬂ I(zrg@l ag(fgclbﬂ%-i%O%DNég)&) g ppm

1.15-1.40 Q—ﬁP“‘SFFf 1.55-1.65 (m iH) , 1.65-1 . 85 (m 4H , 2.55-2.70 (m
1H) , 3 .52héSmindlt isdméS: (d, 2H), 7.19-7.39 (m 5H), 7.72 (dd, 2H), 7.98
(dd, 2H) 4913 (105 1M |
'H-NMR (400MHz,CDCli) § ppm-: 1.20-1.47 (m, 11H), 1.64-1.72 (m,
30 1H), 1.77-1.86 (m, 4H), 2.10 (s, 6H), 2.23-2.36 (m, 2H),
2.54-2.66 (m, 1H), 3.31-3.39 {(m, 1H), 3.42-3.52 (m, 1H), 3.59
(s, 3H), 3.88-3.93 (m, 1H), 7.50 (4, 1H), 7.70 (4, H), 8.30
(s, 1H). '
MS (m/z) / M+l= 500/ 501
35 HPLC (uv purity, A= 214 nm): 98.67%

The major isomer:



M5 (mz) / M¥l= 407 35 HPLC (uv purity, ~,= 214 nm = 99 . 2% Exanpl e
| 37.26: Rl1= cycl ohexyl, R2= nethyl, R3= 4-[N- (I WO 02/ 288. 17

PCT/ EPO1h{d 38saenzy!l - pi peri di n-4-yl )] -benzamn de PCT/EP01/11330

N- (1- Benzyl - pi peri di n-4-yl)-4-(5-cycl ohexyl i m no-4-net hyl 4, 5-di hydro- [1.
3, 4] thiadiazol-2- yI) -benzam de Cbnggagd | 37.26 was prepared by the
procedure described in 5 exanple |37 sing appropriate internedi ates and
reagents (137 and 4-am no- 1- benzyl pi peridine). . The residue was purified
by silicaYgeldehdéfat ogr aphy el uting with a gradient of dichloronethane

cont ai ni Ngf 5t £ £ of das h d oe 1 Cd:
cont al Nl el O dSoigh reSdRIOL 5 { ol 0 dod heiclesigd producice 1034 ¢

5-1. 40 1.53-

1.70-1. 831(-RB-6HP0 1(m7- ? 7 (ani% .79, 76“'2mé6)(r 141§+ 1289/7 m874H¥n 2H) ,

§H)47 (7593@(—%3_3 3¢ 52526ﬁ) 3H) ., 5327 &% 8ﬁn(mlHll(-l) 2 77'222 7885 ( (gnm 13H),, 7 39- (d?
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4 (5-Cycl mn dlhydro [1,3,.4]thiadiazol 2-yl)-N-(2-ethy
-2H pyraz IX(%V% /l.;é\ffzam@/d/%&o 76277 was prepared by the procedure

descrlbedﬁ PhCext IH¥q¥fW”2§~u pr riate: interiried iates and
‘reagents 25 (137 and 5-am no-1- ethylpyrazole). The residue was purified by
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concentrated and é saturated solution of XK;CO; was added.
The solution was extracted with ethylacetate, the organic
20 layer was dried over MgSO4, filtered and concentrated to
aryness. The residue was purified by chromatograpy on silica
gel using a gradient of solvent cyclohexane/ethylacetate to
afford 66 mg of product.
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25 'H-NMR (400MHz, DMSO) § ppm: 1.20-1.35 (m, 5H), 1.55-1.60
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HPLC (uv putrity,j= 214nm): 99.70%
30
The compounds of the following examples were prepared by -the
procedure described in example I20 using appropriate

intermediates and reagents:
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[1,3,4]thiadiazol-2-ylidene] -cyclohexyl-amine

I20.2 [3-[5-(4-Chloro-phenyl) -2-cyclohexylimino-
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3{);?];?] ﬁalgalilm] ¢a] Q’?Q@] caboﬁb]icaﬂca]ma]:ca]zcﬂ:ét 3 hours at RT,
wz$=pe~yt 0j e a
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extracted with ethyl ace'tate The comb:.ne organic extracts
- were washed with water and with a saturated solution of
fNaCl, dried over magnesium sulfate, filtered and distilled
under reduced pressure. The white solid material was
35 purified by silica gel chromatography (eluted with
dichloromethane/methanol at 99/1) to afford 1l4mg of the
title product.
Yield: 14%
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Yield: 43% |
1H-NMR (400MHz, DMSO) § ppm: 1.15-1.35 (m, 5H), 1.55-1.65

35 (m, 1H), 1.70-1.83 (m, 4H), 2.55-2.75 (m, 1H), 3.30-3.37 (m,
2H), 3.45-3.55 (m, 5H), 4.70 (t, 1H), 7.55(dd, 1H), 7.80 (d,
1H), 7.90 (4, 1H), 8.05(s, 1H), 8.60(t, 1H).



; <= J{n1C2510%&f() 10vnvn 10vnvn 10vnvn! F+y) 10%/nvn& ()-F " F+y) 10%4 & ()-F
X" F+y) 109% ()-F d2° F+y) 109%& ()-FJY[R{Z8_ Q! L' 10%A A & ()- L' 10% ()-
12 L 10 /@V(ée}mzssh L' 10%~& ()- !L' 10%& () - PCT/EPO1/11330
109& () MEZ[A Q! "' 10%& ()-T"' 10%& ()-T3s! 109&' ()-!5L' 10% T & ()-
“L109K K & ()- 'L 109%& () -
NCP?%e;ngQZ"'ép@%;(%—Tio'"'%9%&'() T Mok ()-T" 109 ()-TL' $' "' 10%& () - Tv
Wiyt 2<2' § ! " T 109 ()-T'$ "' 109%& ()-T"' 10%& ()- Tpv<2"'1
094&: ()"T"Mfoo g - f"Mfé%&é%f ' '"'10%&'()-T“'10%&'()-T“'10%&'()f%qR22"'10@6
& ()- T 108 )u¥ ?u'r'ljegw&';u(_) YW 1:@9/«& Eo-T% 10%& ()-T' $' *+, BpR32"' 109%& ()-T
$'" 109& () -T"" 10% T109& ()-T'$' "' 109&' () - TBOWmoppV82' $' "' 10%& () -
ST 109 () - T LO%& () - T'$ T"' 1098 ()-T"' 10%& ()- TppQR2"' 109%&' ()-T"' 10%& () -
.T . 19%& (ExBnple TOUR'4() KL= IHAMRIdYexyT,1 GoRe (::)etwmzuaoaf&(mmathmh/&' O-T
(" 10% 'r; 109%& () - T"' 10%& ()-T' $' $+, Rdkl kMB2"' 109%& ()-T' $' T"' 109%&' ()
_-T( 190 DeP=Am8e ()- T $ T 109 ()- TobUH'' 109%& 10’ 10' 10° Y<
10% & () - '3 -UEARy(CLoReRyT inting) (4~mrthydo ,O-dihydusH 1p 3 14 dvieqdazol -

e oy il £ 0 L0 o el o
*| @(10%0ds & )soluticrnoef HRLi QM mspphyﬁ;gppH 96 mg, 2.26 mmol)
ml of water, a solution of I21 (500 mg, 1.51 mmol) in
10 THF/MeOH (50/50) (8 ml) was added. The mixture was stirred
at RT for 24H and then concentrated under reduced pressure.
The residue was dissolved in water and a solution of HC1
(0.1N, 38 ml) was added. The resulting mixture was stirred
for 2 hours.‘After distillation of water ,the product was
15 dried over P20s in wvacuo. Tol a solution of this crude
material (1.51 mmol) in toluene (10 ml), thionylchloride (10
ml) was added dropwise and the mixture was heated at reflux
for 5H. The mixture was concentrated under reduced pressure.
To a suspension of this residue (150 mg, 0.32 mmol) in THF

20 (4 ml) with triethylamine (90 pl, 0.64 mmol) was added at
0°C methylamine hydrochloride (44 mg, 0.64 mmol) and stirred
at room temperature during 4 hours. Water was added in the
mixture and basified with a solution of NaHCO3, extracted
with ethyl acetate,; washed with water and brine, dried with

25 magnesium sulfate, filtred and reduce under pressure vacuum.
The residue was purified by silica gel chromatography with a
gradient of dichlorometane containig from 0 to 2% methanol
to afford the desired product.

Yield: 9%

30 !H-NMR (400MHz , DMSO) § ppm: 1.15-1.40 (m, 5H), 1.55-1.65
(m, 1H), 1.70-1.85 (m, 4H), 2.60-2.70 (m, 1H), 2.82 (s, 3H),
3.55 (s, 3H), 7.60(t, 1H), 7.80 (d, 1H), 7.90 (d, 1H),
8.05(s, 1H), 8.55-8.65 (m, 1H).

MS (m/z) / M+l= 331

35 HPLC (uv purity, A= 214 nm): 96.6%



U1 @(10% H& ()-" | @(10%1 HE ()-" 1 @(10% & ()-" Ol @(10%" ?& ()-

| @(10% | & ()-" "1 @(10%& ()-"bAHIOH H ~ 10% & ()- 10%& ()- 1if

10% & () w@hHkep6 & ()- &110% & () - 10H HIOH HAG [ : AHLOH¢/EBBOPER () -
109% ()-S 7 10% & ()- 0 10% & ()- )10% & ()- " 10% & ()- GLyEJ| [: AHIOH H 0
GLO%6 (% & ()-S 4 GLO% & ()-S ° GLO% & ()-S p# GLO% & ()-S °~ GL0O% & ()-S
GIO%: & ()-SJI2||[:-HIOK" “"" 100K'& () g8 ""10% & ()-S ""10% & () -S

Son 10% &l Suon 1 K&l mian S AH 1 0 1 .
‘s 10% & {E')}‘ 3PLe | (g (@ilo&g’gf%‘gh 1S rdPAHMLy1, o REW & 4)e:
©10% & ()diwatexypueﬂyl"t##w[ AHIOK" ) 10%04%& ()-& Y7') 109%& () - &

)10%3 9&' 20) 0 : A
10% & ( &&S%&%&Pgﬁhﬁlﬁﬁ%} %Q’/@l 5-dih %rc; 1%:'6/ 3ﬂ 583 th:l.ad:.azol
X )10%/&' @)-y&) -pepspnerds £ 7148025 ) 1000EF IR )10%&“6“)9p riflRoRR41010

Eigg;@%m&haﬁe&%&nﬁr amﬁ?ﬁo & () 10(;3} LOORE! ()= 37910% ' & () -
Yg(lowm-oééppod%ﬁmggg w%§ prfgayeq&égomi}#fo %3&%é%g£'&7gyby the
l|2 %(Ml 6_/ @10%%5}31%@@ sifis' shfmhsle Ysum%;us&ng) APONGPUDIL L () -
& 9 U430 Tj " (10% & ‘
(Tov g () AsErmeicieg’ (rd keeberisd, (@hgided B0k ()¢ 0- K
3"L10% & (Opx/ @Oﬂéilﬁaazzppuﬂ:wm:aseh" 10b6 &TREUTRO$90%5 &n.%.';ere;i srohs Bhe) - -

$10%, é(&' Qﬁﬁc t@%é&%}méﬁz wl(éfg%i?bnéa‘l @34‘:{’&1 t‘i&&%‘ét%@%’@o@giw)re

L1096

T (10% & g
)585Y55A6$61€[ @@f@teélo%rgp@)m kmo%& féu°§°'f8 apes § 1894%
10% & () - @A'1910% & () -66667- 77| [: vUALO fr)‘ll (10% &F/?)é) F;L éu 0-@

Yield= 54.1%
, 14-NMR (400MHz, DMSO) § ppm: 1.10-1.53 (m, 5H), 1.64-1.69
15 (b, 1H), 1.78-1.84 (b, 1H), 2.03;2.10 (b, 2H), 3.19-3.27 (b,
1H), 3.84 (s, 3H), 6.%0 (d, 1H), 7.13 (4, 1H), 7.20 (s, 1H),
9.55-9.63 (b, 1H), 9.75-9.81 (b, 1H), 9.96-10.3( b, 1H) .
MS (m/z) / M+l= 306/307
HPLC (uv purity, A= 214 nm)= 97.35 %
20
Example I23: Rl= cyclohexyl, R2= methyl, R3= 3,5-dimethoxy-
4 -hydroxy-phenyl
4-(5-Cyclohexylimino- 4-methy1 ~-4,5-dihydro-[1,3,4]
thiadiazol-2-yl) 2,6_d1methoxy phenol
25 Compound 1I23 was prepared from the appropriate  1,3,4-
thiadiazole 7 by the procedure described in example 118
using appropriate intermediates and reagents (protocol C).
In this particular case, the mixture was filtered and the
precipitate was washed with dioxane and diethylether to give
30 the expected compound as a trifluoromethansulfonic acid
salt.
Yield= 13.9%
lH-NMR (400MHz, DMSO) § ppm: 1.12-1.27 (b, 1H), 1.27-1.41
(b, 2H), 1.41-1.54 (b, 2H), 1.63-1.70 (b, 1H), 1.80-1.87 (b,
35 2H), 2.03-2.11 (b, 2H), 3.17-3.26 (b, 1H), 3.88 (9H, s),
7.06 (s, 2H), 9.38-9.47 (b, 1H), 9.80-9.88 (b, 1H).
MS (m/z) / M+l= 350/351
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Example I24: Rl= cyclohexyl, R2= methyl, R3= 8-
hydroxyquinolin-2-yl '

10 2-(5-Cyclohexylimino-4-methyl-4,5-dihydro-[1,3,4]
thiadiazol-2-yl) -quinolin-8-ol

Compound I24 was prepared from the appropriate 1,3,4-

thiadiazole 7 (procedure described in example 7d) by the

procedure described in example I18.6. In this particular
15 case, the mixture was filtered and the precipitate was

washed with dioxane and diethylether to give the expected

compound as a trifluoroﬁethansulfonic acid salt-.

Yield =58.1% |

'H-NMR (400MHz, DMSO) § ppm:1.25-1.36 (b, 1H), 1.45-1.67 (b,
20 4H), 1.74-1.81 (b, 1H), 1.90-1.96 (b, 2H), 2.18-2.22 (b,'—--'.

2H), 3.40-3.50 (b, 1H), 4.02 (s, 3H), 7.35 (4, 1H), 7.63 (4,

1H), 7.69 (t, 1H), 8.21 (4, 1H), 8.64 (d, 1H), 10.08-10.13

(b, 1H), 10.21-10.28 (b, 1H).

MS (m/2) / M+l= 341/342

25 HPLC (uv purity, A= 214 nm)= 94.88%

Example I25: Rl= cyclohexyl, R2= methyl, R3= 2-pyrazyl
Cyclohexyl- (3-methyl-5-pyrazin-2-yl-3H-[1,3,4] thiadiazol-2--
ylidene) -amine

30 The 1,3,4-thiadiazole 7f (0.770 wmmol, 0.200 g) and
methyltrifluoromethane sulfonate (0.924 mmol, 0.104 ml) were
reacted in dioxane (7 ml). The résidue, obtained after
basification to pH 9-10 with a saturated solution of
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0 to 10% methanol to give the expected product.
. Yield= 0.075g, 35.37%
5 H-NMR (400MHz, DMSO) § ppm: 1.20-1.43 (b, BH), 1.56-1.65
(b, 1H), 1.90-2.00 (b, 4H), 2.63-2.70 (b, 1H), 3.56 (s,
3H), 8.67 (s, 2H), 9.12 (s, 1H) .
HPLC (uv purity, A= 214 nm)= 58.32%
MS (m/z) / M+l= 276/277 |
10
Example I26: Rl =cyclohexyl, R2= methyl, R3= (B) -2-(3-
hydroxy-4-methoxy-phenyl) -vinyl
_5-[(E)-2-(5-0yclohexylimino-4-methy1-4,S-dihydro-
[1,3,4] thiadiazol-2-yl) -vinyl] -2-methoxy-phenol
15 Compounds I26 was prepared by the procedure described in
example I18 using appropriate intermediate (1,3,4-
thiadiazole 7 - procedure described in example 7d) and
reagents.The desired product was isolated by chromatography
on silica gel eluting with dichloromethane containing from 0
20 to 7% methanol.
Yield= 0.025g, 24.1% -

lH_NMR (400MHz, DMSO) § ppm: 1.10-1.36 (b, 6H), 1.52-1.59

(b, 1H), 1.66-1.78 (b, 4H), 3.39 (s, 3H), 3.76 (s, 3H),

6.70-6.80 (b, 1H), 6.85-6.97 (b, 2H), 6.97-7.07 (b, 2H);
25 9.04 (s, 1H).

MS (m/z) / M+l= 346/347

HPLC (uv purity, A= 214 nm)= 98.64%

Example I27: Rl= cyclohexyl, R2= methyl, R3= 3 -methoxy-4-

30 hydroxy-phenyl
4-(5—CYclohexy1imino-4-methy1-4,S-dihydro-[1,3,4]thiadiazol—
2~-y1l) -2-methoxy-phenol
Compounds I27 was prepared by the procedure described in
example I18 using appropriate intermediate (1,3,4-

35 thiadiazole 7 - procedure described in example 7d) and
reagents.The desired product was isolated by chromatography
on silica gel (Alltech, 2g silice) eluting with cyclohexane
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MS (m/z) / M+l= 320/321

HPLC (uv purity, A= 214 nm)= 99.08%

10 Example.Izaz Rl= cyclohexyl, R2= methyl, R3= quinolin-8-yl'
Cyclohexyl- (3-methyl-5-quinolin-8-yl-3H-[1,3,4]thiadiazol-2-
ylidene) -amine '

Compounds I28 was prepared by the procedure described in
example I18 using appropriate intermediate (1,3,4-

15 thiadiazole 7 - procedure described in example 7b) and"f
reagents.The residue was subjected to silica gel
chromatography, eluting with cycloﬁexane containing from 0
to 20% AcOEt.

Yield: 41%

20 ‘H-NMR (400MHz, DMSO) § ppm: 1.10-1.35 (m, 5H), 1.50-1.60 (m,
1H), 1.65-1.80 (m, 4H), 2.70-2.80 (m, 1H),3.45 (s, 3H), 7.55-
7.60 (m, 1H); 7.60-7.70 (m, 1H), 7.95-8.05 (m, 1H), 8.35-8.40
(m, 1H), 8.40-8.45 {(m, 1H), 8.20-8.80 (m, 1H). '

MS (m/z) / M+l= 325.3
25 HPLC (uv purity, A= 214 nm): 99.9%

Example I29: Rl= cyclohexyl, R2= methyl, R3= 4-dimethylamino-

phenyl '

[4-~ (5-Cyclohexylimino~4-methyl-4,5-dihydro-[1,3,4]thiadiazol-
30 2-yl)-phenyl] -dimethyl-amine

Compounds I29 was preparai by the procedure descrlbed in

example I18 using appropriate intermediate (1,3,4-

thiadiazole 7 - procedure described in example 7b) and

reagents.The product was chromatographed on silica gel
35 column using cyclohexane/ethyl acetate with a ratio 8/2 as

solvent.

Yield: 27%
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5 HPLC (uv purity; A= 214 nm): 99.5%

Example I30: Rl= cyclohexyl, R2= methyl, R3= 4-sulfonamide-

phenyl

4- (5-Cyclohexylimino-4-methyl-4,5-~dihydro-[1,3,4] thiadiazol-
10 2-yl)-benzenesulfonamide

Compounds I30 was prepared by the procedure described in

example 118 using appropriate intermediate (1,3,4-
thiadiazole 7 - procedure described in example 7b) and
reagents.

15 The residue was subjected to silica gel chromatography,
eluting with cyclohexane containing from 0 to 20% AcOEt.
Yield: 21%

'H-NMR (400MHz, DMSO) § ppm: 1.10-1.35 (m, 5H), 1.50-1.60

(m, 1H), 1.65-1.75 (m, 4H), 2.50-2.60 (m, 1H), 3.45 (s, 3H),
20 7.40 (s, 2H), 7.75 (d, 2H), 7.85 (4, 2H).

MS (m/z) / M+l= 353.2 '

HPLC (uv purity, A= 214 nm): 98.5%

Example I31l: Rl= cyclohexyl, R2= methyl, R3= 5-chloroindol-2-
25 vyl
[5-(5-Chloro~1H-indol-2-yl)-3-methyl-3H-[1,3,4]thiadiazol-2-
vlidene] -cyclohexyl-amine; compound with trifluoro-
methanesulfonic acid
Compounds I31 was prepared by the procedure described in
30 example I18.6 using appropriate intermediate (1,3,4-
thiadiazole 7 - procedure described in example 7b) and
reagents.
In this particular case, the mixture was filtered and the
precipitate was washed with ethyl acetate to give the
35 expected compound as a salt of trifluoromethansulfonic acid.
Yield: 88%

*H-NMR (400MHz, DMSO) § ppm: 1.15-1.55 (m, 5H), 1.60-1.70
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Compounds I32 was prepared by the procedure .described in
example I18.6 using appropriate intermediate (1,3,4-
20 thiadiazole 7 - procedure described in example 7b) and
reagents. :
In this particular case, the mixture was concentrated,
filtered and the precipitate was washed with ethyl acetate
to give the expected compound as a salt of
25 trifluoromethansulfonic acid.
Yield: 69%
"H-NMR (400MHz, DMSO) § ppm: 1.05-1.45 (m, 5H), 1.50-1.60
(m, 1H), 1.70-1.80 (m, 2H),1.90-2.05 (m, 2H), 3.05-3.20 (m,
1H), 3.8 (28, 6H), 7.00 (d, 1H), 7.15-7.20 (m, 2H), 9.60
30 (bs, 1H), 9.75 (bs, 1H).
MS (m/z) / M+l= 320.3
HPLC (uv purity, A= 214 nm): 98%
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15 1H), 3.75 (s, 3H), 6.85 (4, 2H), 7.60 (4, 2H), 9.70 (bd,
1H), 10.25 (bd, 1H).
MS (m/z) / M+l= 290.3

HPLC (uv purity, A= 214 nm): 55.6%

20 Example I34: Rl= cyclohexyl, R2= methyl, R3= 3,4—dimethoxy-
phenyl _
Cyclohexyl- [5~(3,4-dimethoxy- phenyl) 3-methy1 3H-

[1,3,4] thiadiazol-2-ylidene] -amine
Compound I34 was prepared from the .appropriate 1,3,4-

25 thiadiazole 7 by the procedure described in example I17
(protocol C) using appropriate intermediates and reagents.
The desired product was isolated by chromatography on silica
gel' eluting with c¢yclohexane containing from 0 to 20%
ethylacetate.

30 Yield: 28%
y-NMR (400MHz, DMSO) § ppm: 1.15-1.30 (m, 5H), 1.45-1.55
(m, 1H), 1.60-1.75 (m, 4H), 2.45-2.60 (m, 1H), 3.40 (s, 3H),
3.70 (28, 6H), 6.95 (d, 1H), 7.05 (4, 1H), 7.10 (s, 1H)

MS (m/z) / M+l= 334.3
35 HPLC (uv purity, A= 214 nm): 98.2%

Example I35: Rl= cyclohexyl, R2= methyl, R3= 3-bromo-4-



?ﬁ()-O ‘@& 10%T."T& ()- & 10%3$& () - 10"10"10" wG Y
19@6§T()-EES|[ vu4l10 9 VI 10%K& ()-0 InflO@Sl&f() 0" " Inm10%t& ()-0
G._ In110¥%§%£§%ég 0 > I m'109%S k& ()-0 9" I m'10% S f & () p@pEpdil¥¥h10
>S$'Nn 0

10>$10>$ | M 109%$& ()-0' _Z Im10% & ()-0 dP | ni' 109& () -

QI nf 10%-x! ~& ()-0 VY | ' 10%#& ()-0 *-fzYSNA4LO 1 ° !109%#& ()- ~ !10%

& ()--! 110% & ()- s. 910%$& ()- 0! +98% & ()- L:110%$& ()-s5b{ZINAA10 1
F "10%3$& " 10fV $& ()- "F "10% & ()- "F "10% & ()-0!F "109%RR& ()- °

1 10% & ()m?é%%’&liop heRY3 00638 () - (101010 “F "10%& ()- "F "10%$& ()- ~F
'I' iggﬁ' ﬁ} é‘ ) {i F3"Bﬁsﬁﬁ8%/(1)1e@ex‘ﬁmm:®yl) ~J-maiyle - [1.G04 thiiggbagad ) -+ v
' & ()--1"& 10fy & N [: bU410
1% 110% ! B! }"de?% ﬁé@‘ﬁ" ] 0% b & ()M : @g)loc(%?l&[&' O)-M/]y@
100\ & ()GanMuhdo%B& Was l\plﬁpam@nfr?ml 4 B1 %h&aé}aaoiﬁ%mlo%ﬁ 811*&%/ -a

Le | % 9 %g! A Sh'11% !
CCM I wg %ﬁ%‘% gz% Irj%r?%p ?ﬁ? %0%&' eg jlo\’fﬁ 10% o>C?j)c%ﬂ(L) @ using
>U0Y" 10%<R&p€§>pr@af:¢ 1@@@@&‘6@)1%%9'&1’@/@;@&96“ fFOon! 10n! YD_A| Z9@10n!

" $l " 10% 886 ( ki dl @¥RR ) wasY 1Y ded -by YHESH{Jgraphy 16981 1) ea

LY 100 () - AU} 0%$ 10>$10>$10 9

“$1 " 1096 gt - G1L§Fnﬂo%ﬁlﬁl Cf;%f %&gﬁe()co@ 1%%‘&?0% L 8/3‘% R
"10%! & (pthillacet2@®.#& ()- QP "10%$& ()- QF "10%S$& ()-
s10%% (;I %J|¥L bUALO CY F9810%t& ()- FY94109% & ()-  3f &10%$&’ () -
* 3f &10% &F¢ 320% & ()- = "10%t&' ()-J: !"/|obU410 " 109R&' () - 10#10#10#
dK[ Fzﬁgooﬁa@@R %o/g%ﬁ(&owg&so) 5Lﬁpﬁ°/#10%" 2.35- (P SEH10% 85¢ )~ B>

9 CECY 0% 1098&' () -

1 1098 (o F 1B~ 15v&@ )-8 Mo 3o Z%{fmﬁé& %‘3 %)%fFO%Q&& ')51‘1@78s O-F
%3$10°/&&3()90] s $BOHRS .20 (4, NODRE 1)60 "0, llﬂ)%y&a@ (v U4D)

: MS (m/z) / M+1l= 384.2 .

15 HPLC (uv purity, A= 214 nm): 95%

The compounds of the following examples were prepared by the
procedure described in example I35 -using appropriate
intermediates and reagents:

20

I35.1 |Cyclohexyl- [5- (4-methoxy-phenyl) -3 -methy}-3H-

[1,3,4]thiadiazol-2~ylidene] -amine

I35.2 |Cyclohexyl- (3-methyl-5-phenyl-3H-([1,3, 4]th1ad1azol -2-
ylidene) -amine '

Example I36: Rl= cyclohexyl, R2= methyl, R3= 3-hydroxy-phenyl
3-(5-Cyélohexylimino-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-
2-yl) -phenol
25 Compound I36 was prepared from the appropriate 1,3,4-
thiadiazole 7 by the procedure described in example I17
(protocol C), using appropriate intermediates and reagents.
The product was chromatographed on silica gel column using a
gradient of cyclohexane/ethyl acetate. N
30 Yield: 14%
'H-NMR (400MHz , DMSO) § ppm : 1.15-1.40 (m,5H), 1.55-1.65
(m,1H), 1.70-1.85 (m,4H), 2.55-2.65 (m,1H), 3.50 (s,3H),
6.85 (d,1H), 7.00-7.05 (m,2H), 7.25 (t,1H), 9.75 (s,1H)



10%E&& ()- S S10%E&& ()- *10%E&& ()- S10%E&& ()-10, & 10, &, 10, &
éFg/ﬁg;g% & & ()-] (rQE([&éth;uo “YS3"109E8& ()- YS3"109& ()- ~ 3F" 109&E&& () -
') s "()- 109&8&& ()-ny|[:vU410 y; 109&&S& 0%
& ()- (ﬁ%%zé?f‘?f’o W T10% ()- _(T10% & ()- %O%Eé&' O-| faﬁé&(t{g«]ﬂ? b
.L10% E&] & ()- 30 .L10%!g& ()- GT .L10% ${& ()- F' 10%E&& ()- ;9
[t 10%#08&' ()- (/t10%%08 ()-opqrvu4a10 9RIA&L ()- 109%4&& ()- f s10%A&& ()-
L&! 10%1&&@2}/) 19E&10E&10E& 9 "12 OE&S ()-T|Z9vU410 03110988 ()-!+3 ! 109K K
& () 029 109488& ()- " 109%4&& ()-- W obU410 -

L10%): & 91&1 &:101&, FELOUEL O 0% FZ'1004&& ()-- * FZ' 1094.&& ()--
Fz" 100/&&&%}‘ ?f‘ R A () s s&l0% ' & 8 N 3109 & ()-()
13710%):& ()- 3 "10%):& ()- 3'L10%):& ()-(|[:bUAL0 uY (10%9& ()-@

M 10% ) &pbchmS1 e 10%P# S&1E) cPcaohdRAL & R2= SnetBED)ER3 £ )4 -Bénzoic acid
s&10% & ()-hKITNA1010:):107):10:): F10%):& ()= ,u Y (10%& ()-@'Y
(10%) 3 & PPERLYeSESEY & ()- @Y (10%) >& () - @ ZINA41010 $10%T C& () - d!
$10%t ! b&4(-)(5d by 6 10U8 XYL iHnd - 41 DKBRL (4, 5 edDBy@8O( J1, 3, 4] thiadiazol-

S109&&' ()-) D ZINAA1010 - $1,0% $10%2 X8z & () - d! 0 ) -
$109BX&SE! &95 g@‘l‘ﬁ%&& F%jd Fﬁ%f%/&' f‘fgg. DX’ u?Y8NA4(12)1 B PLOWES () -l d
7" 109X&& (Qomploub0YEL Y7 - wa$1ogz@ep2r&d()ferom $SHORR (JPPFOBIBORIAEL (-4 Y+

109X&&' 0 1 o i pdQ?
S 1008 8 %%%%OX s 1QY&& KJ - E%_c aﬁf&& descBibd@%E& (exam lelO%/e]éZ& 0)-

1006885 () - | 6] [ : VUAL0. . Y& 109 (
Sf8 100&& (Prot@crloe yging sapalmma(‘ae ISRRIe ) 2RI AT v%ﬁa%ents
|1 10%% (phe RirobRi4tShfad )chréhddéedptaa off Milloes (gel Od(cBMrﬂxﬁ)%&r(g -ay

gradient of cyclohexane/ethyl acetate.
Yield: 47% |
'H-NMR (400MHz, DMSO) § ppm: 1.10-1.35 (m, 5H), 1.50-1.60
15 (m, 1H), 1.65-1.75 (m, 4H), 2.50-2.65 (m, 1H), 3.50 (s, 3H),
3.80 (s, 3H), 7.70 (d, 2H), 8.00 (4, 2H).
MS (m/z) / M+l= 332.3 :

HPLC (uv purity, A= 214 nm): 99.9%

20 Example I37.1: Rl= cyclohexyl, R2= methyl, R3= 4-benzoic
acid
4- (5-Cyclohexylimino-4-methyl-4,5~dihydro-~ (1,3, 4]th1ad1azol-
2-yl) -benzoic acid
To a solution of 1,3,4-thiadiazol I37 (80 mg,0;24 mmol} - in

25 methanol (10 ml) and water (2.5 ml), K,COz (434 mg,3.14 mmol)
was added. The mixture was heated at 65°C during 3h then at
RT over night. The solvent was removed by distillation under
reduced pressure to give a crude material. This residue was
poured into water, the suspension was carefully neutralised

30 with a solution of HCl (0.1N) and the agueous phase was
extracted with dichloromethane. The organic layer was washed
with saturated solution of NaCl, dried over .magnesium
sulfate, filtered and distilled to give 40 mg of the title
product.

35 vYield: 52%

ly_NMR (400MHz, DMSO) § ppm: 1.15-1.40 (m, 5H), 1.55-1.65
(m, 1H), 1.70-1.85 (m, 4H), 2.55-2.70 (m, 1H), 3.55 (s, 3H),
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1099 & ()é'tZE\rLE |2%411'x(’)'1:‘l'ofo;$§$]2 ﬁxgjlg Q'Le'\rﬁl $c$olr9co/e(§1 Srgétgd unéer reduced
pressure. The residue was dissolved in water (2 ml) and a
solution of HCl (0.1N, 15 ml) was added. The resulting
15 mixture was stirred for 20 min. After distillation of water,
the crude product was dried over P20s in wvacuo. To a

solution of 75 mg (0.19 mmol) of this crude material in
toluene (1 ml), a drop of pyridine, and thionylchloride (70

pl) were added and reacted at reflux during 4H. .The
20 volatiles were removed under reduced pressure. To a solution
of this residue in anhydrous THF, O- (trimethylsilyl)

hydroxyiamine (230 pl, 0.47 mmol) was added with molecular
sieves (37A) and the reaction mixture was gtirred for 18H at
RT. After filtration, the filtrate was concentrated under
25 reduced pressure and the residue was treated with a 1 M
solution of HCl, stirred at RT and then basified with a
solution of NaHCOs;. The agueous phase was éxtracted with
dichloromethane. The organic layer was washed with brine,
dried over magnesium sulfate, filtered and concentrated in
30 vacuo. The title product was isolated by preparative HPLC on
inverse phase (HYPERSYL (C18) eluting with water containing
from 5 to 95% acetonitrile during 20 mn.
Yield: 12 mg, 20% _ ,
'H-NMR (400MHz, DMSO) § ppm: 1.15-1.40 (m, 5H), 1.55-1.65
35 (m, 1H), 1.70-1.85 (m, 4H), 2.60-2.70 (m, 1H), 3.50 (s, 3H),
7.65 (d, 2H), 7.85 (d, 2H):
MS (m/z) / M+l= 333.2
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25 gilica gel chromatography (eluted with dichloromethane) to

afford 64mg of the title product.

Yield: 67%

14-NMR (400MHz, DMSO) § ppm: 1.20-1.45 (m, 5H), 1.55-1.65

(m, 1H), 1.70-1.85 (m, 4H), 2.60-2.70 (m, 1H), 3.55 (s, 3H),
30 7.45(bs, 1H), 7.75 (d, 2H), 7.95 (4, 2H), 8.05 (bs, 1H).

MS (m/z) / M+l= 317.35 |

HPLC (uv purity, )= 214 nm): 99.3%

Example I37.4: Rl= cyclohexyl, R2= methyl, R3= 4-N- (2H-
35 tetrazol-5-yl) -benzamide -



&$10%& () - 88888999t X@10
gﬁgﬁoo&fw a() 8$10% &' 8 £&$10% & ()-&$10% & ()-!$9: 929@u9{ 9| 99kS7410
0% & ()-&$10% & ()-!$&$10% & () - &$10% & 33 SW410
8&$109% & ( &%10% & ()-1%8$10% & ()-&$10% & ()-! $8$10% & 8‘)&%9%83(21 S: : XX@
410 !$&$10%& ()- 83109 & ()-! $&$10% & ()-&$10%W & ()-!$: 111111111 <410
&$é0‘_3I_A& ()-!$&310% & ()-&$10% & ()-! $8$1@9% & () - &$10% & () -
U, m.n
R5100% & (JL RS HRR OB ARG # et 8 L RERR b B (41 ehisdiazol-
s <<<<] |</&@®me@ -5 6K 94gBR)dS tarboseh Box3ds 5 salt

310%BE& () &$10

_<B<n<o<pP)€§C/°10%£]§ké%%/¢z% &Fﬁﬂpfé’%ﬁtﬁ (1% s 140022#2%01(57 in 0.8
10%#z& ()mlmof water ,a solutlon of compoun 137 (250 mng, 5 mmol)
510%&# & (1 < 10N " A 094 "P % 10W
s10eiss s PR O AR (et iy L 0
| pA© 1ocy<z#ﬁ&1(1)m@ al pRT] z84H) agpnt /zﬁ?&cé?téﬁtﬁ%m‘“i e #7 & E?eg x—Y—
Z=v=w=} ==pee@si-<\" Pf‘héO%E%Z&u(e) -Wa " 4168GH7&a ( indlwdtd¥ " 109 dnjd &aP"" 10

BRI T T

P 10% #z & i(9t Q11 L' st 16%2#\1&#3‘ &I 1@9&@2&11@):6&&&(1 ma&o%mza&l (Pver>>>>>

>>>XX@,10. 2P 10 #

el ASoig0s SEotE R MEREReI e i SASQUEICH, 52 Rl UETE )
- &l AT pAT miat&w&t(:) -a&l @lm@o@#z&bﬁ)Aaows@z@?é@??@wll)lop ' TSz GrEfies) pA
109%2#28&! ()mg&; 14" 10 #2& dny & R 10%#7 & chofbd™" PEol0%4B&c() - &rR3R??77
@ @X@ 10. X Pre 10%z#z& () & P 100k #2 & ()-& . AP 10%#z& () - & PA"10% #z& (
)_&J A QiBERE g@@ag@%ﬁgwg -pdy, 1gq@mm9}) wag added and the

" 1094& () ' 1004 {@gEaR ALA) AKS
71 y1/ " 10%?‘%&@#‘%‘% %6% % at Oﬁgﬁ%%%}(%hﬁ’o Y 10%65&&‘3& &)
1/" 10948 (guqurxswmsgﬁmmm %%Q mS/ Po%ﬂ&%ﬂ)ol in THF

"1/ 10%& (o mily . MENEFSrbderiod/ miﬁﬁ/ﬂﬁe(%as ADDOREA K E O ¥ nd/ olR¥H&gh):-

1/ " 10%¢& () "1/ " 109%t& ( %
4t RT and the mixture was filtered over a silica gel. The

filtrate was concentrated to dryness, and purified by
preparative HPLC on inverse phase C18 (HYPERSYL), eluting

20 with water containing from 5 to 95% acetonitrile in 20 min
to afford 10 mg of the title product. The  compound was
treated with a solution of ethanol/HCl1 to give the
corresponding hydrochloride salt.
Yield: 4%

25 'H-NMR (400MHz, DMSO) § ppm: 1.10-2.15 (m, 10H), 3.10-3.30‘
(m, 1H), 4.00 (bs, 3H), 8.10 (bd, 2H), 8.35 (bd, 2H), 12.70
(bs, 1H). _ ‘
MS (m/z) / M+l= 385.46
HPLC (uv purity, A= 214 nm): 99.9%

30
Example I37.5: Rl= cyclohexyl, R2= methyl, R3= 4-(N-
quinolin-8-yl) -benzamide
4- (5-Cyclohexylimino-4-methyl-4,5-dihydro(1,3,4] thiadiazol-
2-yl) -N-quinolin-8-yl-benzamide

35 To a solution of LiOH. monohydrate (794 mg, 19mmol) in 18 ml
of water, a solution of I37 (5.7 g, 17.2mmol) in THF/MeOH
(50/50) (100 ml) was added. The mixture was stirred at RT
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20 H-NMR (400MHz , DMSO) § ppm: 1.20-1.40 (m, B5H), 1.60-1.65
(m, 1H), 1.75-1.85 (m, 4H), 2.65-2.75 (m, 1H), 3.55 (s, 3H),
7.65-7.75 (m, 2H), 7.80 (&, 1H), 7.90 (d, 2H), 8.15 (4, 2H),
8.5 (d, 1H), 8.75 (d, 1H), 9.00 (d, 1H), 10.70 (s, 1H).
MS (m/z) / M+l= 444.13 '

25 HPLC (uv purity, A= 214 nm): 96.4%

Example I37.6: Rl= cyclohexyl, R2= methyl, R3= 4-N-(2,6-

dimethoxy-pyridin-3-yl) -benzamide

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro[l,3,4] thiadiazol-
30 2-yl)-N-(2,6-dimethoxy-pyridin-3-yl)-benzamide

To a solution of LiOH monohydrate (794 mg, 19 mmol) in 18 ml

of water, a solution of I37 (5.7 g, 17.2 mmol) in THF/MeOH

(50/50) (100 ml) was added. The mixture was stirred at RT

for 24H and then concentrated under reduced pressure. The
35 residue was dissolved in water and a solution of HC1l (0.1N,

361 ml) was added. The resulting mixture was stirred for

3H30. After distillation of water, the crude product was
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isopropyl-benzamide
- 25 4-(5-Cyclohexylimino-4-methyl-4,5-dihydrol[l,3,4] thiadiazol-~
2-yl) -N-isopropyl-benzamide

To a solution of LiOH monchydrate (794 mg, 19 mmol) in 18 ml

- of water , a solution of I37 (5.7g, 17.2 mmol) in THF/MeOH
(50/50) (100 ml) was added. The mixture was stirred at RT

30 for 24H and then concentrated under reduced pressure. The
residue was dissolved in water and a solution of HCl (0.1N,
361 rﬁl) was added. The resulting mixture was stirred for
3H30. After diéti‘llation of water, the crude product was
dried over P,0s in vacuo. To a suspension of 200 mg (0.5

35 mmol) of this crude material in CH,Cl,/DMF (50/50) (6 ml)
were added cycldcarbodiimide-N-methyl resin (1.03 g, 1.5
mmol) , 1-hydroxy-7-azabenzotriazol (15 mg, 0.lmmol),
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, 1H), 1.70 m, 4H), 2.60-2.70 (m, 1H), 3.55 (s, 3H),
4.05-4.15 (m, 1H), 7.70 (d, 2H), 7.90 (4, 2H), 8.30 (d, 1H).
15 MS (m/z) / M+1l= 359

HPLC (uv purity, A= 214 nm): 95.9%

Example I37.8: Rl= cyclohexyl, R2= methyl, R3= 4-N-ethyl-
benzamide
20 4-(5-Cyclohexylimino-4-methyl-4,5- d1hydro[1 3,4] thiadiazol-
2-yl) -N-ethyl-benzamide
To ‘a solution of 2M ethylamine (1.8 ml, 3.6 mmol) in
dichloroethane (5 ml) under nitrogen at 0°C, was added 2M
trimethylaluminium (1.8 ml, 3.6 mmol) and the mixture “was
25 stirred at RT for 15min. Then, a solution of compound I37
(180 mg, 0.54 mmol) in dichloroethane (5 ml) was added and
the reaction mixture was allowed to stir for 48 h at RT. A
solution of 2M ethylamine (0.8 ml, 1.6 mmol) and of 2M
trimethylaluminium (0.8 ml, 1.6 mmol) were added to allow
30 reaction to completion and the mixture was stirred at RT for
another 24H. The wmixture was diluted with 50 ml of
dichlorometpane and 30 ml of water, stirred for 2H, and
filtered through Celite. The filtrate was washed with water,
brine and the organic layer was dried over MgSOs, filtered,
35 and concentrated under reduced pressure. The residue was
subjected to flash chromatography eluting with a gradient of
cyclohexane containing from 0 to 20% ethyl acetate to afford
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HPLC (uv purity, A= 214 nm): 99.9%

10 Example I37.8-1: Rl= cyclohexyl, R2= methyl, R3= 4-(l-ethyl-
1H-tetrazol-5-yl) -phenyl
Cyclohexyl-{5-[4- (1~ethyl-1H-tetrazol-5-yl) -phenyl] -3-
methyl-3H-[1,3,4]thiadiazol-2-ylidene}-amine
To a solution of I37.8 (0.29 mmol, 100 mg) in acetonitrile
15 (3 ml) at 0°C under a nitrogen atmosphere, sodium azide
(0.44mmol, 28mg) and trifluoromethanesulfonic anhydre (0.44

mmol, 73 Ml) were added. Then, the mixture was stirred
overnight at room temperature and a satured solution of
NaHCO; to pH=7 was added. The agueous layer was extracted
20 with dichloromethane and the organic layer was washed with
water, brine, dried over magnesium sulfate, “"filtered and
concentrated under reduced pressure. The residue was
purified by silica gel chromatography, eluting with a
gradient of dicloromethane/methanol, then by HPLC (Cie-
25 HYPERSYL column), eluting with water containing from 5 to
95% acetonitrile in 20 min to afford the title product.
Yield: 9%
H-NMR (400MHz, DMSO) § ppm: 1.20-1.40 (m, 5H), 1.47 (t,
3H), 1.55-1.65 (m, 1H), 1.70-1.82 (m, 4H), 2.50-2.55 (m,
30 1H), 3.55 (s, 3H), 4.52 (g, 2H), 7.85-7.90 (m, 4H).
MS (m/z) / M+l= 370

HPLC . (uv purity, A = 214 nm)= 96.8%

Example I37.9: Rl= cyclohexyl, R2= methyl, R3= 4-N-(2-

35 dimethylamino-ethyl) -benzamide
4- (5-Cyclohexylimino-4-methyl-4,5-dihydro[l,3,4] thiadiazol-
2-yl) -N- (2-dimethylamino-ethyl) -benzamide
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the mixture was stirred at RT for 1H30. Then, a solution of
compound I37 (180 mg, 0.54 mmol) in dichloroethane (5 ml)
was added and the reaction mixture was allowed to stir for
24 h at RT and 24h at 45°C. The mixture was diluted with
10ml of dichloromethane and 20ml of water, stirred for 1H30,
and filtered through Celite. The filtrate was washed with
water, brine and the organic layer was dried over MgSOq,

filtered, and concentrated under reduced pressure. The

residue was subjected to silica gel chromatography eluting

with - a gradient of dichloromethane containing 0 to 5%

methanol to afford 140 mg of the title product.

Yield: 60%

14 NMR (400MHz, DMSO) § ppm: 1.15-1.40 (m, 5H), 1.55-1.65
(m, 1H), 1.70-1.85 (m, 4H), 2.25 (s, 6H), 2.60-2.70 (m, 1H),
3.55 (s, 3H), 7.75 (d, 2H), 7.90 (d, 2H), 8.50 (m, 1H)

MS (m/z) / M+l= 388 _ |

HPLC (uv purity, A= 214 nm): 59.4%

Example I37.10: Rl= cyclohexyl, R2= methyl, R3= 4-N-pyridin-
4-ylmethyl-benzamide .

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro[1,3,4] thiadiazol-
2-yl) -N-pyridin-4-ylmethyl-benzamide _

To a solution of LiOH monohydrate (794 mg, 19 mmol) in 18 ml
of water , a solution of compound I37 (5.7 g, 17.2 mmol) in
THF/MeOH (50/50) (100 ml) was added. The mixture was stirred
at RT for 24H and then concentrated under reduced pressure.
The residue was dissolved in water ‘and a solution of HC1

(0.1N, 361 ml) was added. The resulting mixture was stirred

for 3H30. After distillation of water, the crude product was .

dried over P;0s in vacuo. To a suspension of 200 mg (0.5
mmol) of the crude material in CHpCl,/DMF (50/50) (6 ml)
were added cyclocarbodiimide-N-methyl resin (1.03 g, 1.5
mmol) , O- (7-azabenzotriazol-1-yl) -N,N,N',N'-tetramethyl-
uronium hexafluorophosphate (38 mg, 0.1lmmol),
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(m, 1H), 1.70-1.85 (m, 4H), 2.60-2.75 (m, 1H), 3.55 (s, 3H),
4.50 (d, 2H), 7.35 (d, 2H), 7.75 (d, 2H), 8.00 (d, 2H), 8.50
(d, 2H), 9.25 (m, 1H). "
MS (m/z) / M+1= 408

20 HPLC (uv purity, A= 214 nm): 99.7%

Example I37.11l: Rl= cyclohexyl, R2= methyl, R3= 4-N-methyl-
 N- (1-methyl-piperidin-4-yl) -benzamide '
4- (5-Cyclohexylimino-4-methyl-4,5-dihydro-[1,3,4] thiadiazol-
25 2-yl)-N-methyl-N- (l-methyl-piperidin-4-yl)-benzamide
To a solution of I37.1 (0.5 mmol, 200 mg) in DMF (2.5 ml),
ethyl-diisopropyl-amine (1.6 mmol, 190 pl), benzotriazol-1-
yloxytris (dimethylamino)phosphonium hexafluorophosphate (0.6
mmol, 265 wg), 1l1l-hydroxy-7-azabenzotriazole (0.25 mmol, 34
30 mg) and 1-methyl-4- (methylamino)piperidine (0.6 mmol, 87 pl)
were added and the reaction mixture was stirred at room
temperature overnight. The solvent was distilled wunder
reduced pressure and the residue was poured into water
before extraction with dichloromethane. The organic layer
35 was washed with brine and then with a saturated solution of
NaHCOs, dried over magnesium sulfate, filtered and
concentrated under vaccum. The residue was purified by
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(m, 1H), 1.68-1.85 m, 1.85- oo (m, 2H), 2 23-2.44 (m,
5H), 2.55-2.65 (m, 1H), 2.83 (s, 3H), 3.00-3.10 (m, 2H),
3.55 (s, 3H), 3.85-4.03 (m, 1H), 7.48 (dd, 2H), 7.70 (dd,

. 2H).
10 MS (m/z) / M+l= 428

HPLC (uv purity, ) = 214 nm)= 99.4%

Example I37.12: Rl= cyclohexyl, R2
igobutyl-benzamide

15 4-(5-Cyclohexylimino- 4-methyl-4,5- dlhydro [1,3,4] thiadiazol-
2-yl) -N-isobutyl-benzamide
To a solution of I37.1 (0.5 mmol, 200 mg) in DMF (2.5 ml),

methyl, R3= 4-N-

ethyl-diisopropyl-amine (1.6 mmol, 190 Hl)} benzotriazol-1-
yloxytris (dimethylamino)phosphonium hexafluorophosphate (0.6
20 mmol, 265 mg), l-hydroxy-7-azabenzotriazole (0.25 mmol, 34

mg) and isobutylamine (2.3 mmol, 80 pl) were added and the
reaction mixture was stirred at room temperature overnight.
The solvent was distilled and the residue was poﬁred into
water before extraction with dichloromethane. The orgénic
25 layer was washed with brine, a saturated solution of NaHCOs,
dried over magnesium sulfate, filtered and concentrated
under reduced pressure to give the desired product.
Yield: 86% |
'H-NMR (400MHz , DMSO) § ppm: 0.90 (d, 6H), 1.20-1.40 (m,
30 5H), 1.55-1.65 (m, 1H), 1.72-1.90 (m, B5H), 2.60-2.70 (m,
1H), 3.10 (t, 2H), 3.55 (s, 3H), 7.72 (dd, 2H), 7.92 (ad,
2H), 8.55 (t, 1H).
MS (m/z) / M+l= 373
HPLC (uv purity, A = 214 nm)= 98.4%
35 |
Example I37.13: Rl= cyclohexyl, R2= methyl, R3: 4-N-methyl-
benzamide
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reduced under pressure vacuum. The residue was purified by

gilica gel chromatography using a gradient of
15 dichloromethane containing 0 to 4% methanol, to give a

residue which was stirred in diethylether during one hour.

The precipitate was filtred and dried under vacuum over P;Os

to give 550 mg of the desired product.

Yield: 44%

20 H-NMR (400MHz, DMSO) § ppm: 1.18-1.45 (m, 5H), 1.55-1.68
(m, 1H), 1.68-1.83 (m, 4H), 2.60-2.70 (m, 1H),.2.80 (d, 3H),
3.55 (s, 3H), 7.82 (dd, 2H), 7.92 (&d, 2H), 8.55 (g, 1H).
MS (m/z) / M+1l= 331 '
HPLC (uv purity, A= 214 nm)= 99.9% -

25

Example I37.13-1: Rl= cyclohexyl, R2= methyl, R3= 4-N-(2-
dimethylamino-ethyl) -N-methyl-benzamide
4- (Cyclohexylimino-methyl-4,5-dihydro-[1,3,4] thiadiazol-2-
yl) -N- (2-dimethylamino-ethyl) -N-methyl-benzamide

30 To a suspension of I37.13 (0.3 mmol, 100 mg) in
dimethylformamide (1 ml), sodium hydri.de at 60% dispersion
in mineral oil (0.6 mmol, 24 mg) , 2~
dimethylaminoethylchloride hydrochloride (0.36 mmol, 52 mg)
and KyCO: (0.36 mmol, 50 mg) were added. The mixture was

35 gtirred overnight at 40°C. Then, potassium ter-butoxyde
(0.18 mmol, 20 mg) was added and the mixture was stirred
during 24H. 2-dimethylaminoethylchloride hydrochloride (0.18
mmol, 26 mg), and KpCO; (0.18 mmol, 25 mg) were added and
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warmed at 40°C overnight. The mixture was reduce under
pressure vacuum to give a residue which was purified by
silica gel chromatography, eluting with a gradient of
dicloromethane containing'from 0 to 6% methanol to afford
the title product.

Yield: 16%

H-NMR (4OOMHZ , DMSO) § ppm: 1.20-1.42 (m, 5H), 1.55-1.65
(m, 1H), 1.70-1.85 (m, 4H), 2.00 (s, 3H), 2.25 (s, 3H),
2.30-2.40 (m, 1H), 2.60-2.70 {(m, 1H), 2.88-3.02 (m, 3H),
3.55 (s, 3H), 7.45 (dd4, 2H), 7.70 (dd, 2H).

MS (m/z) / M+1l= 402

HPLC (uv purity, A = 214 nm)= 98.8%

Example 1I37.14: Rl= cyclohexyl, R2= methyl, R3= 4-(3-
hydroxy-methyl-piperidin-l-carbonyl) -phenyl

[4- (5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -phenyl] ~1- (3-hydroxymethyl-
piperidin-1-yl) ~-methanone

Compound I37.14 was prepared by the procedure described in
exemple I37.11 using I37.1 as a starting material. The
residue was purified by silica gel chromatography using a
gradient of dichloromethane containing 0 to 5% methanol, to
give the desired product.

Yield: 34% .
‘H-NMR (350K, 400MHz, DMSO) § ppm: 1.20-1.50 (m, 7H), 1.50-
1.70 (m, 3H), 1.70-1.85 (m, S5H), 2.63-2.78 (m, 2H), 2.88-
2.98 (m, 1H), 3.18-3.28 (m, 1H), 3.28-3.38 (m, 1H), 3.50 (s,
3H), 3.75-4.10 (m, 2H), 4.18-4.28 (m, 1H), 7.45 (dd, 2H),
7.68 (dd, 2H).

MS (m/z) / M+l= 415

HPLC (uv purity, A= 214 nm)= 95.4%

Example I37.15: Rl= cyclohexyl, R2= methyl, R3= 4-{N-[(8)-1-
tert-butoxycarbonyl-2- (4-hydroxy-phenyl) -ethyl] }benzamide
2-[4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -benzoylamino] -3- (4-hydroxy-phenyl) -
propionic acid tert-butyl ester



, $1098& ()- , $10%&& ()- || [9vUA10 1J $10% ()- E $10%& ()- $109%& ()-

F3! 10%$&

| S2! 10%5%%) /Z%}%O‘V&S&' ()- 1/ 109%& ()- T $10%&' () - ]t $19?[/%f§£(“)m)|§§ﬁ3410

71098 &

()- " $1098& ()- 2 $10%z#y& ()- |[;vU4l0 !.7"1098& ()-{
10988 ()-{.7"1098& ()-{".7"1098& ()-{

1" | 2@VZ: 10 A" 10968 () - A" 10%$8& () 1L109%& ()- 1098& ()-Y

S109%8& () -
- &10% u#\
- &109%88& (
-&10% $t

_-&10%&(

' 10$10$10$nou! t Y8: 10
& ()-&A"1098& () --" $A" 10%& }@:U%&
yeegmound. ghibgl

)’-’(Gzzs‘? Q&%X $10%E#f(§%‘€q o@&g 83 3@10%’8‘9{“}”"”%?8%9&1? N9, 2

) W@S | Prenay /0}9‘9& Egle P> P}:edugfo%ié%? ”l%ﬁ
L gy Seta 13'&]10—/#8&41)119?‘ 137}1" asl[MWaomte$iame)

- PS109&&! @rad:]e‘kﬁ.%&:@@&di@:hleﬁ@&’@&ﬁ&he) <cHEspiMENG| P: N4 1XR ometianoheerd() - $

e $10%
T$10909&

(S)h %—,(. p&%%?g@,%Q%i‘cf% & Z@vg%%h/éa %1tl§}gl]%%%&l( bxtracted with

110441 $10W&f1(ayc$at6$1®nd& e()orp%nmome(t) s washed with brine,

" $10%8& ()3 P* SveH +iagh2sh  ¥uYEAVEE) £ (reided® WM (prebBuie%

Og;&gg/sE?slng‘(a)lgzﬂEf%(%m(@Mé d.%l?lO/c)l& (gro 9100/‘ E) & ()-+8,,.Db00|[:_Q01
Yield: 70%

10 ‘H-NMR (400MHz, DMSO) § ppm: 1.20-1.40 (m, 14H), 1.55-1.65
(m, 1H), 1.70-1.80 (m, 4H), 2.58-2.68 (m, 1H), 2.91-3.01 (m,
2H), 3.52 (s, 3H), 4.45-4.51 (m, 1H), 6.65 (dd, 2H), 7.08
(dd, 2H), 7.71 (44, 2H), 7.90 (dd, 2H), 8.75 (d, 1H), 9.15
(g, 1H).

15 MS (m/z) / M+l= 537
HPLC (uv purity, A= 214 nm)= 96.3%

Example I37.15-a: Rl= cyclohexyl, R2= methyl, R3= 4-[N-((S)~
l-carboxy-2- (4-hydroxy-phenyl) -ethyl) ] benz amide

20 (8)-2-[4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-

[1,3,4] thiadiazol-2-yl) -benzoylamino] -3 - (4-hydroxy-phenyl) -

propionic acid; compound with 2,2,2-trifluoro-acetic acid

To a solution of 1I37.15 (0.186 mmmol, 100  mg) in
dichloromethane (1.5 ml), trifluorcacetic acid (4.4 mmol,

25 378 pl) was added and the mixture was stirred at reflux
during 2 hours. The mixture was purified by silica gel
chromatography, eluting with a gradient of dicloromethane
containing from 0 to 10% methanol to afford 60 mg of the
title product.

30 Yield: 54%

'H-NMR (400MHz, DMSO) § ppm: 1.12-1.52 (m, 5H), 1.58-1.68
(m, 1H), 1.73-1.85 (m, 2H), 1.85-2.05 (m, 2H), 2.88-3.11 (m,
34), 3.75 (s, 3H), 4.48-4.60 (m, 1H), 6.62 (dd, 2H), 7.08
(dd, 2H), 7.85 (dd, 2H), 7.95 (4d, 2H), 9.15 (s, 1H), 12.75
35 (s, 1H). ' '

MS (m/z) / M+l= 481
HPLC (uv purity, A= 214 nm)= 98%

Y
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20 Example I37.16-a: Rl= cyclohexyl, R2= methyl, R3= 4-(N-((S)-
1l-carboxy) -ethyl)benzamide :
(s)-2-[4-(5-Cyclohexylimino-4-methyl-4,5- dihydro [1 3,41
th:.adiazoi!.-Z—yl)-benzoylamino] -propionic acid; compound with
2,2,2~-trifluoro-acetic acid ' N ]

25 To a solution of 1I37.16 (0.225 mmol, 100 mwmg) in
dichloromethane (1 ml) at 0°C, trifluorocacetic écid (5.85
mmol, 457 pl) was added and the mixture was stirred at room
temperature overnight. The mixture was purified by silica
gel chromatography, eluting with a gradient of

30 dicloromethane containing from 0 to 5% methanol to afford 40
mg of the title product. ' | '
Yield: 35% '
lH-NMR (400MHz, DMSO) § ppm: 1.10-1.48 (m, 8H), 1.55-1.65

_ (m, 1H), 1.70-1.81 (m, 2H), 1.81-2.00 (m, 2H), 2.89-3.05 (m,

35 1H), 3.71 (e,3H), 4.44 (g, 1H), 7.87 (dd, 2H), 8.03 (dd,
2H), 8.82 (d, 1H), 12.57 (s, 1H).

MS (m/z) / M+1l= 388/389
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HPLC (uv purity, A = 214 nm) = 99.9%

Example I37.18: Rl= cyclohexyl, R2= methyl, R3= 4-[4-(4-
fluoro-phenyl) -piperazine-l-carbonyl] -phenyl B

25 [4-(5-Cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]lthiadiazol-2-yl) -phenyl] - [4- (4~£fluoro-phenyl) -
piperazin-1-yl] -methanone
Compound I37.18 was prepared by the procedure described in

. exemple I37.11 using I37.1 as a starting material.

30 The residue was purified by silica gel chromatography using
a gradient of dichloromethane containing 0 to 5% methanol,
and then the product was washed with water, filtred and
dried under reduced pressure over P;0s to give the desired
product.

35 Yield: 31% )
l4-NMR (400MHz, DMSO) § ppm: 1.15-1.40 (m, 5H), 1.55-1.65
(m, 1H), 1.65-1.86 (m, 4H), 2.56-2.70 (m, 1H), 2.96-3.10 (m,
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2-yl)-N-(3,4,5~-trimethoxy-benzyl) -benzamide
10 Compound I37.19 was prepared by the procedure described in
exemple I37.11 using I37.1 as a starting material.
The residue was purified by silica gel chromatography using
a gradient of cyclohexane containing 0 to 30% ethylacetate,
'to give a product which was washed with water, filtred and
15 dried under reduced pressure over P:0s to give the desired
product.
Yield: 52%
H-NMR (400MHz, DMSO) § ppm: 1.19-1.42 (m, S5H), 1.55-1.65
(m, 1H), 1.71-1.88 (m, 4H), 2.60-2.70 (m, 1H), 3.50-3.55 (m,
20 3H), 3.55 (8, 3H), 3.75 (s, 6H), 4.42 (d, 2H), 6.65 (s, 4H),
7.70-7.80 (m, 1H), 8.00 (4, 1H), 9.10 (t, 1H). *
MS (w/z) / M+l= 497

HPLC (uv purity, A= 214 nm)= 99.5%

25 Example I37.20: Rl= cyclohexyl, R2= methyl, R3= 4-(4-
pyrimidin-2-yl-piperazin-l-carbonyl) -phenyl
[4-(5-Cycloheiy1imino-4-methyl—4,5-dihydro-
[1,3,4]thiadiazol-2-yl) -phenyl] - (4-pyrimidin-2-yl-piperazin-
1-yl) -methanone .

30 Compound I37.20 was prepared by the procedure described in

" exemple I37.11 using I37.1 as a starting material.
The residue was purified by silica gel chromatography using
a gradient of dichloromethane containing 0 to 1% methanol,
to give a product which was washed with water, filtred and

35 dried under reduced pressure over P;Os to give the desired
product.

Yield: 4%
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exemple I37.11 using I37.1 as a starting material.

The residue was purified by silica gel chromatography using
35 a gradient o_f dichloromethane containing 0 to 10% methanol,

to give a product which was stirred in diethylether, filtred

and dried under reduced pressure over P;0s to give the
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HPLC (uv purity, A= 214 nm)= 97.2%

10 Example I37.23: Rl= cyclohexyl, R2= methyl, R3= 4-N-[(1-
ethyl-pyrrolidin-2-ylmethyl) -benzamide
4- (5-Cyclohexylimino-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-
2-yl) -N-(l-ethyl-pyrrolidin-2-ylmethyl) -benzamide
To a solution of 2-(aminomethyl)-l-ethylpyrrolidine (7.5

15 mmol, 967 wmg) in dichloroethane _(10 ml) under mnitrogen
atmosphere, was added dropwise trimethylaluminium [2N] in
toluene (7.5 mmol, 3.8 ml) and the mixture was stirred at
room temperature during 2 hours. A solution of compound I37
(1.5 mmol, ‘500 mg) in dichloroethane (10 ml) was then added

20 and the .stirring was pursued at 65°C overnight. At zroom
temperature, dichloromethane (30 ml) and water. (50 ml) were
édded and the mixture was stirred several hours. The mixture
was filtered through celite, extracted with dichloromethane,
washed with water and brlne, dried over magnesium sulfate,

25 filtered and concentrated under reduced pressure. The
regsidue purified by silica gel chromatography eluting with a
gradient of dichloromethane containing from 0 to 10%
methanol to afford the desired product.

Yield: 79%

30 'H-NMR (400MHz, DMSO) § ppm: 1.05 (t, 3H), 1.20-1.42 (m,
5), 1.55-1.70 (m, 4H), 1.70-1.85 (m, 5H), 2.10-2.18 (m,
1H), 2.25-2.35 (m, 1H), 2.55-2.70 (m, 2H), 2.80-2.90 (m,
1H), 3.00-3.12 (m, 2H),3.39-3.49 (m, 1H), 3.55 (s, 3H), 7.71
(dd, 2H), 7.92 (dd, 2H), 8.49 (t, 1H).

35 MS (m/z) / M+l= 428

HPLC (uv purity, A= 214 nm)= 99.2%
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15 (ad, 2H), 8.45-8.50 (m, 1H), 8.57 (s, 1H), 9.30 (t, 1H).
MS (m/z) / M+l= 408
HPLC (uv purity, A= 214 nm)= 98.6%

Example 1I37.25: Rl= cyclohexyl, R2= methyl, R3= 4- (N-
20 Dbenzyl)-benzamide
N-Benzyl-4- (5-cyclohexylimino-4-methyl-4,5-dihydro-
[1,3,4]thiadiazol-2-yl) ~-benzamide .
Compound I37.25 was prepared by the procedufe described in
example I37.23 using apéropriate intermediates and reagents
25 (I37 and benzylamine) . o
The residue was purified by silica gel chromatography
eluting with a gradient of dichloromethane containing from 0
to 2% methanol to afford the desired product.
Yield: 34% )
30 ‘H-NMR (400MHz, DMSO) § ppm: 1.15-1.40 (m, 5H), 1.55-1.65
(m, 1H), 1.65-1.85 (m, 4H), 2.55-2.70 (m, 1H), 3.52 (s, 3H),
4.48 (4, 2H), 7.19-7.39 (m, 5H), 7.72 (dd, 2H), 7.98 (dd,
2H), 9.13 (t, 1H) B
MS (m/z) / M+l= 407
35° HPLC (uv purity, A= 214 nm)= 99.2%

Example I37.26: Rl= cyclohexyl, R2= methyl, R3= 4-[N-(1-
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benzyl-piperidin-4-yl)] -benzamide
N-(1-Benzyl-piperidin—4-y1)-4-(5-cyclohexylimiﬁo—4-methyl-
4,5-dihydro-[1,3,4]thiadiazol-2-yl) -benzamide

Compound I37.26 was prepared by the procedure described in
example I37.23 using appropriate intermediates and reagents
(I37 and 4-amino-l-benzylpiperidine). .

The residue was purified by silica gel chromatography
eluting with a gradient of dichloromethane containing from 0 -
to 8% methanol to afford the desired product.
Yield: 50%

'H-NMR (400MHz, DMSO) § ppm: 1.15-1.40 (m, 5H), 1.53-1.65
(m, 3H), 1.70-1.83 {(m, 6H), 1.97-2.07 (m, 2H), 2.70-2.80 (m,

1H), 2.77-2.87 (m, 2H), 3.47 (s, 2H), 3.55 (s, 3H), 3.70-
'3.85 (m, 1H), 7.22-7.35 (m, 5H), 7.70 (d4d, 2H), 7.93 (dd,

2H), 8.35 (d, 1H).
MS (m/z) / M+l= 490
HPLC (uv purity, A= 214 nm)= 96.4%

Example I37.27: Rl= cyclohexyl, R2= methyl, R3= 4-[N-(2-
efhyl-zH-pyrazol-B-yl)]-benzamide

4- (5-Cyclohexylimino-4-methyl-4,5-dihydro-[1,3,4]thiadiazol-
2-yl) -N- (2-ethyl-2H-pyrazol-3-yl) ~-benzamide

Compound I37.27 was prepared by the procedure described in
example I37.23 using appropriate intermédiates and reagents
(I37 and 5-amino-l-ethylpyrazole).

The residue was purified by silica gel chromatography
eluting with a gradient of dichloromethane containing from 0
to 6% methanol and then the solid was stirred in
diethylether during 15 min, filtered and dried under reduced
pressure to give the title product.

Yield: 26%

‘H-NMR (400MHz, DMSO) § ppm: 1.20-1.45 (m, 8H), 1.60-1.70
(m, 1H), 1.75-1.87 (m, 4H), 2.63-2.73 (m, 1H), 3.55 (s, 3H),
4.05 (q, 2H), 6.25 (d, 1H), 7.45 (d, 1H), 7.83 (dd, 2H),
8.10 (dd, 2H), 10.40 (s, 1H).

MS (m/z) / M+l= 411

HPLC (uv purity, A= 214 nm)= 99.7%
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Example I37.28: Rl= cyclohexyl, R2= methyl, R3= 4-(2-
morpholin-4-yl-ethyl) -benzamide
4- (5-Cyclohexylimino-4-methyl-4,5-dihydro-[1,3,4] thiadiazol-
2-yl) -N- (2-morpholin-4-yl-ethyl) -benzamide
Compound I37.28 was prepared by the procedure described in
example I37.23 using appfopriate intermediates and reagents
(I37 and N- (2-aminoethyl)morpholine) .
The residue was purified by silica gel chromatography
eluting with a gradient of dichloromethane containing from 0
to 6% methanol and then. the solid was stirred in
diethylether durihg 15 min, filtered and dried under reduced
pressure to give the title product.
Yield: 21%
'H-NMR (400MHz, DMSO) § ppm: 1.15-1.40 (m, 5H), 1.55-1.63
(m, 1H), 1.70-1.83 {(m, 5H), 2.35-2.50 (m, 6H), 2.57-2.67 (m,
1H), 3.38 (g, 2H), 3.50 (s, 3H), 3.52-3.57 (m, 4H) , 7.80
(dd, 2H), 7.90 (dd4, 2H), 8.50 (t, 1H)
MS (m/z) / M+l= 430
HPLC (uv purity, A= 214 nm)= 99.9%

Example I37.28-1: Rl= cyclohexyl, R2= methyl, R3= 4-[(N-
c¢yano-N’ -ethylmorpholine) -carboxyimidamine] -phenyl
[5-(4-((N-cyano-N'-ethylmorpholine) -carboximidamide) -

phenyl) -3-methyl-3H- [1,3, 4] thiadiazol-2-ylidene] -cyclohexyl-

amine

To a solution of I37.28 (2.33 mmol, 1 g) in toluene (15 ml),
Lawesson's reagent (4.65 mmol, 1.88 g) was added and the
mixture was stirred overnight at reflux. After cooling at
room temperature, the mixture was acidified with a solution
of HC1 at 5% (3.5 ml) then bagified with a solution of
NaHCO3. The aqueous layer was extracted with ethylacetate
and the combined organic layers were ‘washed with water,
brine, dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The residue was
purified by silica gel chromatography to give 4-(5-
cyclohexylimino-4-methyl-4,5-dihydro-[1,3,4]lthiadiazol-2-
yl)-N(2-morpholin-4-yl-ethyl)thiobenzamide.



