1. 20 JAN 2004 2- ARYLI M NO- 2, 3- DI HYDROTMAZOLES.,AND THEI R USE AS LI GANDS OF
SOVATOSTATI N RECEPTORS A subj ect of the present Application is nez/ 2004
.derivatives of 2-arylimno-2,3- dihydrothiazoles and their prepar p“@ﬁ
processes. These products have a good affinity wth certain sub-types of
somatostatin receptors and therefore have adef ul phar macol ogi ca
properties. The invention also relates to these sane products as 5

medi canment s, the pharmaceutical conpositions containing themand their use
for the preparation of a nedicament intended to treat pathol ogical states
or diseases in which one (or nore) somatostatin receptors are invol ved.
Somatostatin (SST) is a cyclic tetradecapeptide which was isolated for the
first time fromthe hypothal anus as a substance which inhibits the growh
hor none (Brazeau P. et 10 al., Science 1973, 179, 77-79). It al so operates
as a_neur ot r ansm2t ARYLIMINOER 3 PIHYHBRS) TR AZGL EB ANDe"ﬁI'-B?sI& H&EENSJQS,
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Mol ecul ar cl oni ng has al he bloact|V|ty of
somatostatin depends directly on a famly of five receptors linked to the
menbrane. The heterogeneity of the biological functions of somatostatin has
|l ead to studies which 15 try to identify the structure-activity
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t hat of adenonas secreStS (acronegal i a) gv hose secreting hornone

TSH. Acti vati GHe4Pr B9 @toétaﬂﬁfecﬁBtPr%%BW‘S? €d5 has been associated with
the treatnent of adenomas secreting prolactin. Qher indications
associ at ed W tSontdiestatin (8ST)viata onlioftesadecipepide afhichowas oslaéd for te efbOtifme
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1995, 16, 427-442). Molecular cloning has allowed it to be shown that the bioactivity

of somatostatin depends directly on a family of five receptors linked to the membrane.

The heterogeneity of the biological functions of somatostatin has lead to studies which
15 try to identify the structure-activity relationships of peptide analogues on somatostatin
receptors, which has led to the discovery of 5 sub-types of receptors (Yamada et al.,
Proc. Natl. Acad. Sci. U.S.A, 89, 251-255, 1992; Raynor, K. et al, Mol. Pharmacol., 44,
385-392, 1993). The functional roles of these receptors are currently being actively
studied. The affinities with different sub-types of somatostatin receptors have been
20  associated with the treatment of the following disorders/diseases. Activation of sub-
types 2 and 5 has been associated with suppression of the growth hormone (GH) and
more particularly with that of adenomas secreting GH (acromegalia) and those secreting
hormone TSH. Activation of sub-type 2 but not sub-type 5 has been associated with the
treatment of adenomas secreting prolactin. Other indications associated with the
25 activation of sub-types of somatostatin receptors are the recurrence of stenosis,
inhibition of the secretion of insulin and/or of glucagon and in particular diabetes
mellitus, hyperlipidemia, insensiblity to insulin, Syndrome X, angiopathy, proliferative
retinopathy, dawn phenomenon and nephropathy; inhibition of the secretion of gastric




acid and in particular peptic ulcers, enterocutaneous and
pancreati cocut aneous fistulae. irritable colon syndronme, dunping sy, ﬁr 4
aqueous diarrhea syndrone. diarrhea assdciated with Al DS, diarrhea.f Jﬁgzy
by chenot herapy, acute or chronic pancreatigis and secretory
gastrointestinal tunors; the treatnent of cancer such as hepatomas; the 5

i nhi bition of angi ogenesis, the treatnment of inflamuatory disorders such as

arthritis; chagdiafd irepgetiulanpgiticallt@grafidrscut@izoud phdiphncredtioecpareoan fisweof
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t he skel et on, DgsepTEiree of the gastroduodenal ulcer, Crohn’s disease, systemic scleroses, dumping

syndrome, small intestine syndrome, hypotension, scleroderma and medullar thyroid

35  carcinoma, illnesses linked with cell hyperproliferation such as cancers and more

particularly breast cancer, prostate cancer, thyroid cancer as well as pancreatic cancer

and colorectal cancer, fibroses and more particularly fibrosis of the kidney, fibrosis of

the liver, fibrosis of the lung, fibrosis of the skin, also fibrosis of the central nervous

system as well as that of the nose and fibrosis induced by chemotherapy, and other

30  therapeutic fields such as, for example, cephaleas including cephalea associated with

hypophyseal tumors, pain, panic attacks, chemotherapy, cicatrization of wounds, renal

insufficiency resulting from delayed .development, obesity and delayed development

linked with obesity, delayed uterine development, dysplasia of the skeleton, Noonan’s

syndrome, sleep apnea syndrome, Graves’ disease, polycystic disease of the ovaries,

35  pancreatic pseudocysts and ascites, leukemia, meningioma, cancerous cachexia,

inhibition of H pylori, psoriasis, as well as Alzheimer’s disecase. Osteoporisis can also

be mentioned.



syndrone, sl eep apnea syndrone, G aves' disease, polycystic di sease of the
ovaries, 35 pancreatic pseudocysts and ascites, |eukem a, neningio

cancerous cachexia, inhibition of Hpylori, psoriasis, as well a30 JAN 1004
Al zheimer's di sease. Osteoporisis can also _be mentioned. 2 0 JAN 2004 The
Appl i cant found that the conpounds of generdlr formula (1) described
hereafter have an affinity and a selectivity for the somatostatin
receptors. As m Pisdadt founatiht kEesconmhd;d@f gkmaa@mJﬁﬁIQM%@éscheetﬂu@thave
bi oavai |l abi|i td)g_& é_ or al rout e and gw sel ecti.vi tgq | nson fi[lags
of the Future,88Hity1apd ggslectiypyfor the somatosigin regqpiss. 1@‘95‘““&'6’5‘3@“ s
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carcinoid syn e COprOUI’] resen | nven on correspond to
gener al f or mul which)onRYot mree)* somamta(uln)remlorm arEam@niVGd dnefarabbymsad cofmpommds

all conbinatio I 1B, IS

am no( C2- C7) al %’?/1' ?é a%?ﬁgg Lh% Flkwf' a&%mega WB@% I?(Cﬁ:ﬂa % or en(d %crme C
15) al kyl, (C3- @F)rewpr@awatw(t@nmtseeslaqhvag|cerealoe%§y el kyI (cs-
Cﬁ)cycloalkylalkyl cycl ohexenyl al kyl, al kenyl, al kynyl, carbocyclic aryl
radi cal 15¢conTi dunigbulls bEME présem mvé}@@n%nwpbﬁat@gedeem&mﬁme(lPs not
aromatic, carbocyclic or heterocyclic aral kyl radical optional

substituted on the aryl group, bis-arylal kyl, rqal koxyal kyl , furannyl al kyl ,

t et rahydrof urannyl al kyl, di al kyl am noal ky!, N/ acet am doal kyI , cyanoal kyl ,
al kyl t hi oal kyl , aryl hydroxyal kyl , ar@2Ko |, norpholinoal kyl,
pyrrolidinoal kyl, piperidinoal kyl, N alkyl —g3anoal kyl , N 20

al kyl pi perazi nyl al kyl or oxopyrrolidi noal k¥ adical, or R 1 represents one
of the radicals represented below. N--~O"- or also Rl represents a
-C(R11) (R12)-CO-R] O radical; R4

D
1n racemic, enantiomeric form or all combinations of these forms, in which:

R1 represents an amino(C,-Cs)alkyl, aminoalkylarylalkyl, aminoalkylcycloalkylalkyl,
(C1-Cy5)alkyl, (C3-Cr)cycloalkyl, (C-Cglalkyl{C3-Cg)cycloalkyl, (Cs-
Ce)cycloalkylalkyl, cyclohexenylalkyl, alkenyl, alkynyl, carbocyclic aryl radical
15 containing at least two rings of which at least one is not aromatic, carbocyclic or
heterocyclic aralkyl radical optionally substituted on the aryl group, bis-arylalkyl,
alkoxyalkyl, furannylalkyl, tetrahydrofurannylalkyl, dialkylaminoalkyl, N-
acetamidoalkyl, cyanoalkyl, alkylthioalkyl, arylhydroxyalkyl, aralkoxyalkyl,
morpholinoalkyl, pyrrolidinoalkyl, piperidinoalkyl, N-alkylpyrrolidinoalky!, N-
20 alkylpiperazinylalkyl or oxopyrrolidinoalkyl radical,

or R1 represents one of the radicals represented below:

' N o)
/\/O\/ - ~ . -~
N - }

or also R1 represents a -C(R11)(R12)-CO-R10 radical;

R2 represents an optionally substituted carbocyclic or heterocyclic aryl radical,



R2 represents an optionally substituted carbocyclic or heterocyclic aryl
radical, 2 0 JAN 2004 -4 or R2 represents one of the radicals regriskhiis
below. a [0, S Ill, NO 21 R3 represents an al kyl, adamantyl, optionally
substituted carbocyclic or heterocyclic aryl radical, carbocyclic or

het erocyclic aral kyl optionally substitutedn the aryl group, or R3
represents one of the radicals represented below. * [H Et] 5 or also R3
represents a - GEREBSepragthtdne dRéhe @BIcEIS @EPresehtedaelatt:, carbocyclic or

het erocyclic aral kyl optionally situated on the aryl radical; R3 or then
the R4 radical represents a radical of general fornula in which
represents an integer from1l to 3; 10 RS representys the N(R6) (R7) radical;
R6 represents a (Ci-Ci 6)al kyl, cycloal kyl al kyl , hydroxyal kyl ,

aryl oxyal kyl radical, carbocyclic or heterocycl ar al kyl radi cal
optionally substituted o e aryl-growap, aral al kykl ,

aryl hydr oxyal kyl , al koxyjal kyl|, al hi oal kyl , aMNeenyl, al kynyl,
cycl ohexenyl, cycl ohexen Ryl ,~al k¥l t hi ohydr oxyal kyl , cyanoal kyl ,

N acet ami doal kyl is-radical, bPs-arylal kyl radl@atl~aqptrgpal |y substituted
on the aryl groups, di-aryl apkyloz 0 JAN 2004 -5 rpti onal |y
substituted on the aryl groups, norpholinoal kyl. pyrr»QkFoh E—?%(lf)ﬂl

pi peridi noal kyl , N-al kyl pyrrolidinoal kyl, oxopyrrolidinoal Kyl'."2 .

t et rahydrof urannyl al kyl .  N-benzyl pyrrolidi noal kyl ,

N al kyl pi perazi,gyl al kyl , N- zyl pi per.azi Iaglé(kl..l\l- . .
benzy! pr por o Rl SEPiesots A0y e BSeigo AT Fabsified, sasbassetic gy hgerocyclic
represents a (&3l fadid).cpdicondlicydr hewdoayalic atkybnptidnally wbisttituted enl theyargl group,
radi cal chosen fromthe group conprising the hydroxy radi cal and an al kyl

radical, or R6.fRRIEREALT (MRS He MlRalk 2dhE@hRaRRIRSENt ed bel ow.

SOy
H,Ef O °N

5  oralso R3 represents a -CO-RS radical;

-]

R4 represents H, alkyl, carbocyelic or heterocyclic aralkyl optionally situated on the aryl

= In®,

or then the R4 radical represents a radical of general formula

radical;

in which i represents an integer from 1 10 3;
10 RS represents the N(R6)(R7) radical;

R6 represents a (C,-Cg)alkyl, cycloalkylalkyl, hydroxyalkyl, aryloxyalkyl radical,
carbocyclic or heterocyclic aralkyl radical optionally substituted on the aryl group,
aralkoxyalkykl, arylhydroxyalkyl, alkoxyalkyl, alkylthioalkyl, alkenyl, alkynyl,
cyclohexenyl, cyclohexenylalkyl, alkylthiohydroxyalkyl, cyanoalkyl, N-acetamidoalkyl
15 radical, bis-arylalkyl radical optionally substituted on the aryl groups, di-arylalkyl



** NO N)Z~"- OORY7 represents H or an al kyl, hydroxyal kyl, nono- or

di - am noal kyl or aral kyl radical; or the -N(R6)(R7) radical represents the
radi cal of the followi ng general formula: N f~Y- R8 \la 10 i n whi SnJANID04
‘represents H, alkyl, hydroxyal kyl, optionally substituted carbocyclic or
heterocyclic aryl, aralkyl optionally substi-tuted on the aryl group,

al kenyl, al koxyal kyl, cycloal kyl, cycloal kyl al kyl, bis-arylalkyl,

pi peridinyl, pf/ardqéal I hBﬁ{:ll}y L%éﬁ%ﬂ ofTthE aériﬂegaslu %o%onﬁ&ﬂ@ﬁe%ﬁohdmomkg
- X- (CH2 )b-R9 15 resents or. an al ky oxy g}lon
subst it ut ed capwsegfr@p%l@yl@ N- al*@iré?r@ésglaopwbermhCijﬁ@ﬁlmyFetr%wrro %Jk:f
ggyl fzimongA&r Zerﬁ\énzﬁ%mldxﬁamwl) an Agkylpi alTalkl, " €N spe%mmw oX-
I en

Cepr caent o an PERRenBRHIERIE RealhSEarkony fas FRHS Rlieh or Ko Grudems ¢ G
radi cal of igen@g)nbzclbaikydulrad;&ll optvdnialih: substitamde dgnd srafidal @hosenSirom the group
repr esents an integer

0.t the N di cal t
of "t e raai cal S EBTE R Pt e 1ol Bikohen T [ oo oot Nel 1

or R6 reiaresents one of the radicals represented below:
2 NAY
0/1
N7 O (_j\\ .
e OH
O *

R7 represents H or an alkyl, hydroxyalkyl, mono- or di-aminoalky! or aralkyl radical;

or the -N(R6)(R7) radical represents the radical of the following general formula:

/N
*~—N  Y—RS

a
0  in which:

R represents H, alkyl, hydroxyalkyl, optionally substituted carbocyclic or heterocyclic
aryl, aralkyl optionally substituted on the aryl group, alkenyl, alkoxyalkyl, cycloalkyl,
cycloalkylalkyl, bis-arylalkyl, piperidinyl, pyrrolidinyl, hydroxy, arylalkenyl,

or R8 represents -X-(CH,),-R9;

15 R9 represents H or an alkyl, alkoxy, aryloxy, optionally substituted carbocyclic or
heterocyclic aryl, morpholinyl, pymolidinyl, alkylamino or N,N'-(atkyl)(aryl)amino
radical;

X represents CO, CO-NH or SO»;



20 JAN 1004 7 RIO represents an am no(C2-C7}al kyl am no,

((am noal kyl )aryl)al kyl am no. ((am noal kyl ) cycl oal kyl ) al kyl am no,

pi perazi nyl, honopi perazinyl radical, or RLO represents the radicah AN 2004
represented below. NO N R11 represents H, 5 Rl12 represents H or an gFLyI
(C3-C7)cycloal kyl, optionally substituted c#&rbocyclic or heterocyclic
aral kyl, propargyl, allyl, hydroxyal kyl, al kylthioal kyl,

aryl al kyl al koxyalk¥lents @fydrayky! t hi oal koxyal kyl radical; or the conpounds
of the invention are salts of the conpounds of general fornula (1). Wen

t he conpounds of general fornmula (1) contain the Rl, R2, R3, R4, R6, R8 or
RO 10 radi cal 8T$HeeDEi Iy %an substituted aryl radical or an aral kyl
substituted on the aryl group, said aryl or aralkyl radicals are
preferably such répgradents-anhfitegdt fronMoan 6t he aryl group is substituted, it can
be from1l to 5 tinmes (other than the bond which links it with the

remai nder of the he radi cal hgsen independently fromthe
group conpri si H’gthgﬂ{g%%@m@ Cgﬁr{e R 4R aarf‘?iif/‘ﬁ,o &K ,Omfgl%al kyl t hi o,

hal oal kyl , hal oal koxy, aryl, aral koxy or SO2NH2_radi cal. Two substituents
can, if appropriate, be Iinked together and forma ring, for exanple by
representing together a nethyl enedi oxy sr—opykene radical. - For R2,
when the aryl group is substituted, it can be{flrom1 to 5 tinmes (other than
the bond which links it with the remai nder of fhe nol ecul e) by the

radi cal s chosen 20 i ndependently fromthe group conprising a hal ogen atom
and an al kyi , . imWhieky, al kylthi o, hal oal kyl, al kenyl, hal oal koxy, nitro,
cyano, azido, SO2N, nmono- or di- al kylam no, am noal kyl, aral koxy or aryl
radi cal . Two sghstitiients @3ps.if appropriate, be |linked together and form
a ring, for exanple by representing together a nethyl enedi oxy,

et hyl enedi oxy or propylene radical. 2 0 JAN 2004 -8 - For R3, when the aryl
group or group$ g RatnaeerifonPandaryl or aral kyl radical) are
substituted, they can be, according to the case, froml to 5 tinmes (other
than the bond omihe N{REWRRS rddicateptdsbntt Bee bEMRiradedls RiprdsegedderRou! €) . The
carbocyclic aryl or aralkyl radicals can be substituted froml to 5 tines
on the aryl ring by the r@dicals chosen
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5 independently fromthe group conprising a hal ogen atom and an al kyl,

hydr oxy. al koxy, hal oal kyl, hal oal koxy, nitro, cyano, azido, nono- or

di -al kyl am no, pyrrolidinyl, norpholinyl, aralkoxy or aryl radi Qg JANT
substituents can, if appropriate, be Iinked7 toget her and forma ring,
exanpl e by representing together an al kyl enedi oxy radical containing 1 to
3 carbon atons. The heterocyclic aryl or aralkyl radicals of R3 can be 10
substituted | to 2 times on the ring by the radicals chogen independently

fromthe group conprising a halogen atom and an, dl kyl Légical. For R4,
when the aryl group i pst N\t ut ed, pe’Mrom | t”5in#s (Qther than
the bond which |inkg wi t Nt e “r emmi ndee. of} t he nol &cu e).\The aryl

radi cal can be sub by t he rad ehosen i ngependently fromthe
group conprising a ) 15 atom an al kyl or akkoxy radical. - For
R6, when the aryl grodp or groups are~®uUbstituted, they—€an be froml to 5
times (other than the bond which Iinks themw th the remai nder of the

nol ecul e) . The pti ubstitu gro

independently 8 tg‘%éen?s Blléonpgﬁlﬁrzq(ﬁ d&ﬁ?ﬁg%l&ﬁ’ at ﬁgﬁﬂg\ﬁﬂymmmo
al koxy, al kyl tﬁam;ndaﬁdyb)ayddgailkylbﬁkﬂahkmxpl,pewzyiyl hoﬁ(bpqreydmw rmica‘B_OZNHZ

radi cal. - For R8, when the aryl group or groups are substituted, they can
be from | to 5otRhreprgsontsdhe taimal rehres¢nsertbsbbwch |i nks themwith the

remai nder of the nolecule). The optional substituents on the aryl groups
are chosen i ndependently fromthe d¥Qu oapri sNng a hal ogen atom and an
al kyl, hal oal kyl, al koxy, hydroxy, c%? itro orQ 25 alkylthio radical. -
For R9 when the carbocyclic or heterocyclic aryl radical is substituted,
it can be from 1 to 5 tines (other than the bond which links it with the
remai nder of the nolecule). The optional substituents on the aryl group
are chosen i ndBperpeesehtg H:r om t he group conprising a hal ogen atom and an
al kyl , hal oal kyl, al koxy, hal oal koxy, aIkyIthio 30 carbocyclic aryl,

hydr oxy, CYANORO? réprkdeRts’ BrCa alky] to!- C?l‘?clo Eh@nﬂ@’rstﬁ‘BQNtﬁ{e'dcca%ocychc or
het erocyclic ar yI rad| cal_is substitute can from tinmes

(ot her than t heetereRveligrralkyls praparayl. allk hydnesyalkyinaliyishioalkyk eylatisylakaxyajkyl,

The opti onal S&bﬁﬂkyﬂtﬂﬁm}&)x?ﬁlkymdﬁﬁyl group are chosen independently from
the group conprising a halogen atom and an al kyl, al koxy, carbocyclic

aryl, aral koxyer thb’@éxﬁﬁﬂunds%?ﬂ?e\’lﬁ%tﬁhaﬁéaﬂ@ofﬁﬂ'c%ﬁ‘lpoug@s K Pn AP brRvIAKY! -
unl ess specified otherwse, is neant a |linear or branched al kyl radical -

When the compounds of general formula (I) contain the R1, R2, R3, R4, Ré, R8 or R9
10 radicals including an substituted aryl radical or an aralkyl substituted on the aryl group,

said aryl or aralkyl radicals are preferably such that:

- For R1, when the aryl group is substituted, it can be from 1 to 5 times (other than the
bond which links it with the remainder of the molecule) by the radicals chosen
independently from the group comprising a halogen atom and an alkyl, alkoxy,

15 alkylthio, haloalkyl, haloalkoxy, aryl, aralkoxy or SO,NH; radical. Two substituents
can, if appropriate, be linked together and form a ring, for example by representing
together a methylenedioxy or propylene radical.

- For R2, when the aryl group is substituted, it can be from 1 to 5 times (other than the
bond which links it with the remainder of the molecule) by the radicals chosen

20  independently from the group comprising a halogen atom and an alkyl, alkoxy,
alkylthio, haloalkyl, alkenyl, haloalkoxy, nitro, cyano, azido, SO»N, mono- or di-
alkylamino, aminoalkyl, aralkoxy or aryl radical. Two substituents can, if appropriate,
be linked together and form a ring, for example by representing together a
methylenedioxy, ethylenedioxy or propylene radical.



containing | to 6 carbon atons. By cycl oal kyl, unless specified otherw se,
Is nmeant a nonocyclic carbon systemcontaining 3 to 7 carbon atons. By

al kenyl, unless specified otherwise, is neant a |inear or brangmeﬂhajﬂbyl
radi cal containing | to 6 carbon atons 5 and having at | east one

unsat uration (double bond). By al kynyl, unl &ss specified otherw se, is
meant a |linear or branched al kyl radi cal containing | to 6 carbon atons

and having at lsa;sRJ Qm@erdmalahe w@aat%@msqengm, ﬁo&omam &yarmnbﬁa%ﬁl)la@e
(0]

or heterocycll cyclic o eterocyclic, sy

is me
contai ni ng at ’F'@é qglnéheyaqagfpgt P(EFOF(?H% 10 thesiass. dFRIP &f r 3 é‘&’eﬁé"‘égr Y than the bond
het erocycl i ¢ whalthdinks aksh wittethe rerhliadéri aTgBe Mﬁlé‘d&lel)O mrmrbowcuct ar?DdS‘rtaﬁ’a

het t 0, t

e o (0, S oUEhEE B3 T 8 O i
hal ogen atsom inBypaldkytlst fiom thagﬂompyombakmglaIhylogeﬁ\aimahxkbmyalkﬁlnhm#j(wlkoxy
| k |, alk apt. res e

al Kyl thi o aﬁ%‘gﬁ’ﬁﬁgﬂm aﬁ}a@#"y Ao %le,as‘aédrTn?noa L ettt p‘éT?JWW

and aral kyl r ampuﬁﬂObnflherd#qwl orreayli redicalof Twm&;lhsthasnts laan. nréappnognanenblc baked

reviously. By r e eJaes
Teant in part) ool Ao i Aalle ‘EW%F‘%QC'“‘“?“ ?%t%? R AT oBEl!
sec-butyl and $wHaiDpgLhLo, 3 ﬁ@h?@?‘omsnegﬁé?ﬁvpcyq 1§(ﬂMrﬁfyﬁfa Hé)@?lcalSngdﬁes‘(%ﬂ e
radicals. Ry cmkmté@yi mzﬁm@?aﬂtthel rrhgowiheqmlaﬂs ERGser thde P%&Bfl?%%’{he group
cycl obut anyl, opent Elrlg cl OBexéLké(ﬂ % YC| oheptanyl radicals. By
carbocyclic or %’é‘ﬁé&lﬁ:@/ 3 %‘”’a"’r‘é‘lﬂ,arl an tadtparticul ar the phenyl,
napht hyl , pyridinyl, furannyl, thiophenyl, indanyl, indolyl, im dazpl yl,
benzof urannyl , erﬂﬁt»hhemherayyll ,groqphts lathstinatety; lit d:aa:dtbs:&bxsa 1 Bys ﬁ;&febqwﬁﬂ llhan @lie
het er ocyclic i § Iar |, en .
phenyl propyl , a}g wf‘b"h ﬁ%n}:’ Qli'é)?z{gﬁ%lﬁéj O%OQ i TH% saich] can be
napht hyl al kyI Submtamdyb}alhkyhdm%lh|Cb@‘.1¢an9d€avlek@ﬂnﬂytfmohmgmxuheﬂompaiskggla halogen

pyridi nyl a]5kylat@ﬂqmdlama%qg{.Xllkghk%hmrapdl cal's. Wien an arrow enanates from a
chem cal structure, said arrow i'ndicates the attachnment point. For

exanpl e: repres nzyl radical. 30 Preferably, the conpounds of
general formla ‘(rll)% =a‘p}é"ns§}E RTY HEEQUP R STPERY %@éﬁb%lm‘e@;@ﬁ cr bs fiom RtoSdimemne

of the foll ow @hef aHirc @hes bord QvhldNIiARO hem WAt e Bemainder of the molecule). The
optional substituents on the aryl groups are chosen independently from the group

comprising a halogen atom and an alkyl, alkoxy, alkylthlo haloalkyl, haloalkoxy, aryl,
20 aryloxy or SO>NH; radical.

- For R8, when the aryl group or groups are substituted, they can be from 1 to 5 times

(other than the bond which links them with the remainder of the molecule). The

optional substituents on the aryl groups are chosen independently from the group

comprising a halogen atom and an alkyl, haloalkyl, alkoxy, hydroxy, cyano, nitro or
25  alkylthio radical.

- For R9, when the carbocyclic or heterocyclic aryl radical is substituted, it can be from

1 to 5 times (other than the bond which links it with the remainder of the molecule).

The optional substituents on the aryl group are chosen independently from the group

comprising a halogen atom and an alkyl, haloalkyl, alkoxy, haloatkoxy, alkylthio,
30 carbocyclic aryl, hydroxy, cyano or nitro radical.

- For R12, when the carbocyclic or heterocyclic aryl radical is substituted, it can be from

1 to 5 times (other than the bond which links it with the remainder of the molecule).

The optional substituents on the aryl group are chosen independently from the group

comprising a halogen atom and an alkyl, alkoxy, carbocyclic aryl, aralkoxy, hydroxy,
35  cyano or nitro radical.
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By alkyl, unless specified otherwise, is meant a linear or branched alkyl radical
containing 1 to 6 carbon atofns. By cycloalkyl, unless specified otherwise, is meant a
monocyclic carbon system containing 3 to 7 carbon atoms. By alkenyl, unless specified
otherwise, is meant a linear or branched alkyl radical containing 1 to 6 carbon atoms
and having at least one unsaturation {(double bond). By alkynyl, unless specified
otherwise, is meant a linear or branched alkyl radical containing 1 to 6 carbon atoms
and having at least one double unsaturation (triple bond). By carbocyclic or
heterocyclic aryl, is meant a carbocyclic or heterocyclic system containing at least one
aromatic ring, a system referred to as heterocyclic when at least one of the rings which
comprise it contains a heteroatom (O, N or S). By haloalkyl, is meant an alkyl radical
of which at least one of the hydrogen atoms (and optionally all) is replaced by a halogen

atom.

By alkylthio, alkoxy, haloalkyl, haloalkoxy, aminoalkyl, alkenyl, alkynyl and aralkyl
radicals, is meant respectively the alkylthio, alkoxy, haloalkyl, haloalkoxy. aminoaikyl,
alkenyl, alkynyl and aralkyl radicals the alkyl radical of which has the meaning

indicated previously.

By linear or branched alkyl having 1 to 6 carbon atoms, is meant in particular the
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl, pentyl,
neopentyl, isopentyl, hexyl, isohexyl radicals. By cycloalkyl, is meant in particular the
cyclopropanyl, cyclobutanyl, cyclopentanyl, cyclohexyl and cycloheptanyl radicals. By
carbocyclic or heterocyclic aryl, is meant in particular the phenyl, naphthyl, pyridinyl,
furannyl, thiophenyl, indanyl, indolyl, imidazolyl, benzofurannyl, benzothiophenyl,
phthalimidyl radicals. By carbocyclic or heterocyclic aralkyl, is meant in particular the
benzyl, phenylethyl, phenylpropyl, phenylbutyl, indolylalkyl, phthalimidoalkyl,
naphthylalkyl, furannylalkyl, thiophenylalkyl, benzothiophenylalkyl, pyridinylalkyl and
imidazolylalkyl radicals.

When an arrow emanates from a chemical structure, said arrow indicates the attachment

point. For example:
©/ \

Preferably, the compounds of general formula (I) are such that:

represents the benzyl radical.

R1 represents -C(R11)(R12)-CO-R10 or one of the following radicals:



[Me, tBu] * * [H Br, d, F, Ow, M] [F, O, OWe, M, CF3, OCF3, Ph] 2 0
JAN 2004 -12 * [H, F, Br, C, Owe, Swe, OEt, CF3, OCF3, Ph, Me] i IK* MO
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* [F, O, Br, Ove, Me] r [Me, O, F, O] NC[F, O, CF3, Ove, Me] 20 JAN
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-]14 * * [OMe, Mg, O] | [H O, Owe, OEt, M, OPh] v '[Cl,*Me] [OMe, ME,
Cl] * OO [Ow, Br, M, SONH2, CEt, Et, CPh, F, Ph, Br, O) H_Gpig] % % 0
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S 20 JAN 2004 * -15ivy Et] V * | [M, Et] A* R2 represents one of the

followng radicals: 0.1 [H C, Br, F, |, Ow, SM, CEt, CF3, OCF3, N,
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iPr, OCH2Ph] * [C, Br, F, I, Ow, OEt, CF3, OCF3, N2, CN, M, Et, r

nBu, tBu, NMe2, NEt2] 2 O JAN 2004 16 [C, "BF, F, CF3, OV, Me, NO [C I,
me] [Cl, M[O, Br, F, OM, M] [H c1, Br, F, Me]- v -*'[Cl,F, Me] O,
Br, F, Me, OV, CF@, OCF3, NC2] [CI F, Me, OMe, NC2, iPr,CF3 * 1 [Cl,

CF3, Me, Owve [C I, {CF31 Me, OQOwel
Ol O O

[H, OMe] *
GO, Oy ;
*  [H, OMe] N

O/\/\* O/\: O/\/‘\

-~

[Me, Et) {Me, iPr]
Me, BN Me, P~ N s
Y
"« C
\/\/\/ -
- » N~ o N~

4

L]

[OMe, CF,, OEt, F, Cl, Me]

”

i
u \ . 3
OMe
[OMe, OEt, Br, Me, Cl]
MeO OMe CMe

[Me, CI]



Ok Cd C Cd 20 JAN 2004 - 171 * AMOOW [H NX2] d [H F] [M, E,
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* [Br, C, F, Owe, Ph, Me, NO2, N3, OCF3, CN, CF3, NEt2, nC4H9, nCSH,,,
OCH2Ph] 2 0 JAN 2004 1 * [Owve, Me]' v '[Owve, Me] OV OW * * C CF Eﬁl&m‘
CF3 * CF3 * * [H, Ow) kI * Br 1 S 1I,320JAN2004-19[CI,FJK/Q

-1- -~ MO [C, F, NO21 M] Ow * R4 represents H, al kyl, carbocyclic or
het erocyclic aral kyl optionally substitut ed“on t he aryl radical;
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R2 represents one of the following radicals:
oy
[H, CI, Br, F, |, OMe, SMe, OEt, CF,, OCF,, NO,, CN, Me, Et, iPr, Ph]
ot

[CL, Br, F, I, OMe, SMe, CF,, OCF,, NO,, CN, Me, Et, iPr, OCH,Ph]
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i

[Cl, Br, F, |, OMe, OEt, CF,, OCF,, NO,, CN, Me, Et, iPr, nBu, tBu, NMe,, NEt,}




R3 R4 or then the radical
I represents an integer froml

represents a radical

i n which

250,

radicals: * Y [M, OH tBu) N P * p=0-15 |k * N* 2 0 JAN 2004
F, d, Me, O] * [F, d, Me, OMe]~ ~~ ~,,[F, OPh, Me, Ove] OVe [C, Me, F,
ove] [C, F, OMe, Me] [F. O, B Ove, Me) [ME-C, F, OMe] (:)""" N 46, [H,
F, Br, O, Ow, SMe, OEt, CF3, OCF31 Ph, Me] * MeO- T -OMe OV [F, O,
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[F, O, OWe, Me, CF3, OCF3, Ph] * 2 0 JAN 2004 -21 [Cl, F, OMVe, Me, CFS] v
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R4 represents H, alkyl, carbocyclic or heterocyclic aralkyl optionally substituted on the

e ﬂo

R4

aryl radical;

or then the radical represents a radical of general formula

in which i represents an integer from 1 to 3;

R5 represents one of the following radicals:
n=1-6 :
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[Me, Et, nBu, CH2Ph, CH2CHPh, COREt, CD2CH2Ph, CHO, COWE]-N[O, Me] [d,
Me] * | * * t=0-4 MBON,-~ N[H Ow]~ ~N * [H F] IM, Et] N, NI * * 2
0 JAN 2004 -27 \ / ~ NN} * * [Me, Ph, CH2Ph, COREt, CO2CH2Ph, 2dHJANCHROH,
CONH2] 4 x OLO ON -~ N N -~ N

-271 -

N
~ *

{ N/\/N

a“
[CI, F, OMe, Me, CF,] [CI, F, CF,, OMe, Me]
N
~ *
j [, S
' r
[F. Cl, OMe, SMe, Me, CF,, OCF,, Ph, OPh] . )

(

N X (\N/\/N ~ (\N/\/\N

Q/\'N |N/ N o\) o\)

X O
' N
- -
U ) N
MeO OMe [CH,Ph, CO,Ef]” ] \

~ N o . O]/\/N N
[OMe, CF,, OE, F, CI, Me] O

/Ej EZ[:; OMe, OEt, Me, OPh]\C(\/



Me, CH2Ph, COWe, CHOQ * a [Me. Et, nPr, nBu, iBu, Am CH2Ph, CH2CH2Ph]' N

, nPr, nBu, iBu, i Am CH2Ph, CH2CH2Ph] CN N * CN N 2 0 JAN 20(;%
Owe, F] [C, O] N NI NN[M, Ow, F] OJN ~NJ NVI\'EUJJANM
tBul] | N '--~[CONEt2, CONH21

0 JAN 2004 -29 [F, O, M, Ow
* -2

%Z
*
Z -
L
Z N
19~

*

Cl, Me] N
N ~.
' [Cl, Me] [OMe, Me, CI}

[OMe, Br, Me, SONH,, OEt, Et, OPh, F, Ph, Br, Cl]  [OMe, Me, CH]

*

N
N N
[H, OMe] S Y O Y
[H, OMe] N [OMe, OEt, Br, Me, Cl) ‘

[Me, C]

L ]

*®
L 4

N

N  nothn
- VN $=26 »



fFIN* I NN~ [CF31 NO2] * * * * 2 0 JAN 2004 - 30 * | NI1-1 O (NS C~/-~

N'~N [Me, Et] [H O, Me]- T"[H F] [H O] * [Me, Et, Allyle] * O NA
N-(C //~~* N* NO* NV, 7 0 JAN 2004
223
N .
H, Br, OMe) ~. N
[H, OMe] N H/ H ©/?\/N\
[H, Br, OMe] YO OY N
[H, OMe]

i
N
N [H OMe, Brlm [Me, Et]~_
Sl BaCEE
. [H. OMe] Y

[H, OMe]

>‘\/\ [Me, Et]/\|/\[Me, Eq] N * . )\/{\
. >

* -

v
N

el e



*I N** 11 * 20 JAN 2004 -31 RIOrepresents one of the follow ng

radicals: Nn NV n=1-6 | NN RI11 represents H J V, 'I-- N1-11 R12
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*o* 20 JAN 2004 Al it being understood that for R4, when the aryl group
is substituted, it can be froml to 5 tinmes (other than the bond which
links it with the renmainder of the nolecule) by the radicals chosen

i ndependently fromthe group conprising a hal ogen atom and an al k AN 7004
al koxy radical. 5 The -conpounds of the invéhtion are preferably Zuc% t hat
R4 represents H More preferentially, the conpounds according to the

i nvention correspond to general formula (11) R3 (I11) 2 0 JAN ?004 -33 in
which: either Rl represents one of jhe radicgl s bel ow R2 represents one of
t he radi cal s bel ow Owe OVE R3 reprigesents oneN of the rhdicals below 5 and R4
represents H, or al*so R epresen S (F)QS of jthe radicals bel OWRZ
represents one of the ragicals e esent s > R4 MNepresents H 2
0 JAN 2004 -34 and Rp represents one of the radicals below O3 Cl
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or finally RI represents the --C(R |)(R12)-CO-R 0 radical in which R10
represents the radical R1 | represents H5 and R12 represents the %qbw

R2 represents the radical R3 represents the radical NC 2 0 JAN 200 2004
and R4 represents H Moreover, the invention relates to preparation
processes on a solid support for the conpotthds of general formula (I)
descri bed previously (also applicable to the correspondi ng conpounds of
general formula (I1)). cording to the i ntion t he Ve--oun9s—{§

gener al fornulacﬁ;)é S 1 Ry NN R3 |n R repr. S R -
-CH2- Al - NH2 radlical, whi/ch Al *g re en (CH2) A v)"-ﬁi_yHHZ)p-,
ar al kyl ene or cycloalkylalkylene radi cal, n and p repres. t integers from1l
to 6; R2 and R4 represent the sane r adi c&FlsOks OMe, Wen&iFal fornmula (1); 10
and R3 represents the sanme radicals as in general fornula (I) with the
exception of the -—CO R5 icals; can be prepared for e ?ccgrdlng to
a process charac i tit conprises éﬂhlo ng\su ces

stages: 1) treatm |n\an aprotic sol vent UC a iC Ior Qane

di et hyl f or mam de, p- ni t rophenyl car bonat e Wang red a Iarge
excess of Rl -NH2 synﬂéfrCtaKJ Micakt, 0, Qe tOEASMENCN]) i N an aprotlc sol vent
such as di chl oronet hane or dinethylfornanide, of the resin isolated after
stage 1) with an aromatic isothiocyanate of general fornula R2- N=C=S in

which the Rz radical has '11826 SEBMIEAE] R &% id;a]% iy (1) a;

[Me, Et, nBu, CH,Ph, CH,CH,Ph, CO,Et, CO,CH,Ph, CHO, COMe]—N N -=

S iead o

[Cl, Me]

L
N {Me, Et]
@7 MeO . N N
» I
N
N Z

A
t=04 +

SN L [HOMe]/;:N:: :::

[H, F]



20 3) treatnent, in an aprotic solvent such as di oxane or

di met hyl formam de, of the resin obtained in Stage 2) wth the conpound of
general formula (111) 2 0 JAN 2004 -36 R4 R3 in which the R3 arti0 AN 2004
radi cal s have the sanme neaning as in general forrmula (l)a; 4) cleavage of
the resin under acid conditions; 5) treatnedt- under basic conditions of the
product obtained after Stage 4). The preparation of the

ed further on in the 5 part
E | NVENTI ON'. Preferably, for

p- ni trophenyl carbonate Wang resin is descri
entitled "PREPARATI ON THE_COVPOUNDS OF
t he above process, iR-Order /to Yave theN €XCess i n Skage \ of the
order of 10 to 20 eqyi vaNents ofN @ am ng NH2 Mi+ *be X Stage~1) is
preferably carried at ambt’ent tenperatu St age STl

a tenperature great han anbi ent tenperfature, for e
tenperature conpri sedsbet ween 60 and 90 usi ng of ¢“order of 2 to 5
equi val ents of the conpound of general fa (rr1r). In Stage 4), the
acid conditions can for exanple be created=by using a dichloronethane /
trifluoroacetic acid mxture at 50 % said acid conditions being preferably
mai ntai ned for adukation of the order of 1 to 2 hours. In Stage 5), the
basi ¢ conditions or exanpl e be created by using a saturated sol ution
of sodi um hydr oge &r bonate or by 15 elution on a basic al um na
cartridge. According\o & vaxiant ofi4 i nyéntion, the cohounds &f
general formula (1)b RIMNR4 i Nwhith: I;Fé}?p@s*the sane icalN-&s in
general fornula (I vm'th\—t—% exception of t CH )-AghK2 ty adi cal s,
in which Al repre a-(CH2)-, -(CH2)n-O(CH2)P , 20 faral\kyl ene or

cycl oal kyl al kyl eng

-

4dical, n and p representing integerss#fom!| to 6, and
also with the exception of the-C(R11)(R 2)-COR 0 radicals; 2 0 JAN 2004
-37 R2 represents an am noal kyl phenyl radical; R3 represents the sane

radicals as in general fornula élg with the exception of the -
[Me, Ph, CH,Ph, CO,Et, CO,CH,Ph, OH, CH,OH, CONH,] N—

@
OMe

* L

i £
N NN O
O O
(] AN N
N '?' N/
/K [Me, CH,Ph, COMe, CHO]

*

i

o N
[Me. Et, nPr, nBu, iBu. iAm, CH,Ph, CH,CH,Ph}” ™[Me, Et, nPr, nBu, iBu, iAm, CH,Ph, CH,CH,Ph]

CN‘CN"" * CN—CN—'— * §/_\2~N< >N.—'-




R5 radicals; and R4 represents the sane radicals as in general fornula (1);
5 can be prepared for exanple according to a process characterized in that
it conprises the follow ng successive stages: 1) treatnent, in ari [f‘ﬁ’&ﬂdﬁf
sol vent such as dichl oronet hane or dinethyl formam de, of a

p- ni t rophenyl carbonate Wang resin with an eX&ess of aninoal kyl aniline of
general fornmula R2-NH2 in which the R2 radical has the sanme neaning as in
general formula @ OMeb; 2) treatnent, in an aprotic solvent such as

di chl oronet hane or dinethylformamde, of the resin isolated after Stage 1)
wi th an isothiocyanate of eréﬁlm_f\arrrul_a R -N=C=S in ch the
radi cal has the sane rrea \i‘rg_}zj\%ﬁ'éral F‘@f’rﬁ%ﬁé F(] @ tWtT in
an aprotic solvent such as—di oxame~or di net hyl f or mam de;—o{ t he sin 15
obtained in Stagei¢)onejh the conpound of general fornula ([Mél)onﬁ@lpl?S in
which the R3 and R4 radicals have the sanme neaning as in general fornula
(I)b; 4) cleavage of the resin under acid conditions; 5) treatnent under
basi ¢ conditions o@Wt obtained after Stage 4). Preferably, for

t he above process,{i-n r toNhmvé the /fexcess i Stage 1)o of ¢thenorder of
20 5 to 10 equi val N of hoal kyl ani | @ i bee;%aj.ﬁtcig@i S
preferably carried out at anbi ent tenperature.! Stag N i out at a
tenperature greater than anbi ent terrperatlure,Nfor exanpl e at a tenperature
conpri sed between 60 and 90 C, using of #he order of 2 to 5 equival ents of
t he conpound of general formula (lI1l). In Stage 4), the acid conditions
can for exanple be created by using a dichloronethane / 25 trifluoroacetic
acid mxture at 50 % said acid.conditions being preferably maintained  for
a duration of the order | #o 2 hours. In Stage 5), t*he basic di ti ons
can for -3s 2 0 JAN 200®| e .@- eg by m Ya sat urat eﬁysgg!\'uti on
of sodi um hydr ogen_gar ate or b tim a\h-g%i c al urna ng(rét/ai dge.
According to ano%@fﬁi ant of the et N conpo g€ner al
| Dz

formula (1)c R3 i ch:

/ \ MeO
N N-—= * / \
\_/ _\_



Rl represents a -CH2-Al -NH2 radical, in which Al represents a -(CH2)"-,
-(CH2)"-O (CH2)p , aral kylene or cycl oal kyl al kyl ene radical, n and p
representing integers froml to 6; R2 represents the sane radicagﬁdmﬁgmu
general formula (l1); 10 R3 represents a -COR5 radical; and. R4 an
represent the sane radicals as in general fémula (1); can be prepared
according to a process characterized in that it conprises the foll ow ng
successive stages: 1) treatnent, in an aprotic solvent such as

di chl oromet hane or di methyl formam de, of a 15 p-nitrophepyl carbonate Wang
resin with a |large excess ¢f ggweebmecal) di amine of formula R -NH2 in which
the Rl radical has the sanme neani ng as i genera] fornula N c; 2)
treatment, in an aprotic solvent such as \ or onet hane ‘pr

di net hyl f or mami de, ofN<the resin isol at et

er Stage 1) Ww.t NQmati c
i sot hi ocyanate of flornula R2-N=C=S 20 in-wh{ch yhe\BZ radi cal hps tYje sane
meani ng as i n gener mul a é;%&g 3) treatneng, |Inpas aprotic ol vgnt

such as di oxane or dineth??@ﬁ? & Mel t he resin__obtained in S ge 2)
with the acid of general formula (1V) 2 0 JAN 2004 -39 GHO (IV) C#n whi ch
the R4 radical has the same neaning as in the general fornmula (1)cy %)
peptide coupling; 5) cleavage of the resin under acid conditions; 6)

treat ment under basic conditions of the product obtained after Stage 5). 5

Preferably, for ghe above process, in orger to have thg | ar,gé excess in

Stage 1) of the of 10 to 20 equivglents of sy tiN cal di appe pill
pr ef er.ak] y carri t at anbignt denperature.NStage
erature greatelf than ayfi tenper&ature/ for
R

be used. Stage 1)
3) is carried out

60 and C, using ofN-the order
ral for

exanpl e at a tenperature-gbnpriNed bet

of 2 to 5 equivalents of the—acid of gen
coupling of Stage 4) is carried out fo
agents such as for exanple dicycl ohexy
di i sopropyl carbodi i m de

O A
O @_/_/N S%N\) N .



(DIC), a D1C/ N hydroxybenzotriazole (HOBt) m xture,

benzotri azol yl oxytri s(di met hyl am no) phosphoni um hexaf | uor ophosphatzeh JAN 7004
(PyBOP), 2- (IH benzotriazol-1-yl)-1.1,3,3-tetramethyl uroni um

hexaf | uor ophosphate (HBTU) or 2 15

(1H benzotriazol -1-yl)-1.1, 3, 3-tetranet hyl t#loni um tetrafl uoroborate (TBTU)
and am nated conpounds. Preferably, the coupling agents are used in
proportions of 4 to 5 equivalents, as with the am nated conpounds, and the
reaction will take place at a tenperature of the order of anbient
tenperature for a duration of the *ordefP-Qf-tolMa Ethabfls. In g(a%ﬁ 5), the

acid conditions cg or eﬁaﬁbﬁ@ be created bwusi ng a_20 di chlprongt hane /
trifluoroacetic a nxture at 50 % said actd conditisg bel n
pref erably mai nt arred Q "b\dujration of the order of 1t hours. In Stage

6), the basic conditions can for exanple be created by T g~a saturated

sol ution of sodi um hydrogen carbonate or by elution on a basic alum na

cartridge. According to yet another variant, the conpounds OfHQ@InﬁfeaQMe

formula (1)d 2 0 JAN 2004 -40 R3 in which: R represents the[sane radicals

as in general forim a ( @ defined in claiml, Wwith the _esseptihqn of the
vV -ee

“CH-)-A -NH-y . ., in which A]éﬁ}we'sentsa-(
-(CH2)"- O (CH2) ' : or.scycl oal kyl al Kyl e i cad

represent integers 5][froml tw &x;'th Bﬁe&g&(‘?ﬁpti

1) (R12)-CO-RI 0 radi caNs; R2 reptedents an ami noal kyl phenyl r@dicihl; R3
represents a -COR5 radical; and R4 and R5 represent the sane radicals as
in general fornmula (1); can be prepared according to a process
characterized in that it conprises the followng 10 successive stages: 1)
treatment, in an aprotic solvent such as dichioronethane or

di met hyl f on-nam de, of a p-nitrgphenyl carbonate Wang resin with an excess
of am noal kyl ani | i ne of gefiera formul ad R2-NH2 in which the B2 radical has
t he sane nmeaning as i formyl a l)d; 15 2) treatnent,

aprotic sol vent such orong e” O [Nié et Ayl or i g7 OfN the resin
isolated after Stage with an i9g ocyanat e of gener§ ormulfa R - N=C=S
in which the R radire has the same neaning as in genera” formula (1)d;

*

NiN 7 N\ w - ;\ .
S Gy

N N N
D O, O, e
Y N N
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3) treatnent, in an aprotic solvent such as di oxane or di nmethyl formam de,
of the resin obtained in Stage 2) with the acid of general formnul az(olmm
0OOHO (IV) 20 in which the R4 radical has the sane nmeaning as in~genera
formula (1)d; 20 JAN 2004 -41 4) peptide coupling; 5) cleavage of the resin
under acid conditions; 6) treatnent under bHsic conditions of the product
obtai ned after Stage 5). Preferably, for the above process, in order to
have the excesgi®n Stage 1r)epre9§m§bl@e@Iftﬂ@fomafwing'Sra‘éictaPs: 10 equival ents of

am noal kylaniline will be used. Stage 1) is preferably carried out at

anbi ent tenper atyyre. Stage §3) is=earried gut a tenperature greater than
anmbi ent tenperat W€, “flor exany 0rrpF“i\s‘,eﬂ\lam’“tme,(—:fr'?J &0 and
90 C, using of the"orger of 2 Y Ne acid of general
formula (1V). Thﬁ=p,§-€pt,de coupling of Stage 4) is carried out for exanple
in DVF with coupling agents such as f*(fr 10 exanpl e di cycl ohexyl carbodi i ni de
(DCC), diisopropylcarbodiinide (DIC), a DIC/ N hydroxybenzotriazol e (HOBt)
m xture, benzotriazol yl oxytris(di nethylam no) phosphonium

hexaf | uor ophosphat e- (PyBOP), 2-(1H benzotriazol-1-yl)-1,1, 3, 3-

t et ramet hyl ur oni um hexaf | uor ophosphate (HBFU) or * .

2- (1 H benzotriazol-1-yl)-1,1, 3, 3- tetrzﬂ'réfhyl ugofi um t et r af | uor obor at«e
(TBTU) and am nated conpounds. Preferably, 15 the coubl ing agents aye used
in proportions of Q ui val ent as W t\ihAhe anmiRated cq wnds, and
the reaction wll per at of thge order of| anbient
tenperature for aldurationyof the der of to 24 hourg. In Stage’ 5), the
acid conditions canffor exanple b¥ creat by using H dichl or hane /
trifluoroacetic acid mxture at 50 % said acid conditions being
preferably mai ntaNied for a durayion of the order of 1 20 to 2 hours. In
Stage 6), the basic conditions can for exanple be created by using a °
saturated sol ution of sodi um hydrogen carbonate or by elution on a basic
alumina cartridge According to another variant, the conpounds of general
formula (1)e RIl represents H;

R12 represents one of the following radicals:
. . ' i i P
H v Me v HO N X P \/\ - . ;

*

/\/\* )\/\* ) /‘\

[H, OH, F, Br, Cl, }, OMe, Ph, Me, NO,, CN] [H, F, Br, Ci] Y
[H, F, Br, Cl] *

-
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RLN__/ R2 NR3 R4 in which: 25 Rl represents the sane radicals as in
general fornmula (1), with the exception of the -CH2-Al-NH2 raZd@déNi[}[j;in
which Al represents a -(CH2)"-, -(CH2)"-O(CH2)p-, 2 0 JAN 2004 - 42

aral kyl ene or cycl oal kyl al kyl ene radi cal, n_and p representing integers
froml to 6. and also with the exception of 't he -C(R 1)(R12)-CO-R1L O

radi cals; R2 represents the sane radicals as in general formula (1); R3
represents a -CO-R5 radical; 5 R4 represents H, R5 represents a,-CH2-A
1-NH2 radical, in which Al regpresents a |inear or branched al«kyl ene

radi cal containing 1 to 6 Tarbon gtons, -(CH,)),-0O (CH?)p-, pral kyl ane or
cycl oal kyl al kyl ene, p repregenting i fro ; org/airls\o R5
represents the N radi cg g deneral
formula: R8"Y 1"1 Y repregentfs N, a
represents | or 2; b preparedt”by a proééss characterized in that it
conprises the follow ng successive 15 stages: 1) treatnent, in an aprotic
sol vent such as dichl oronet hane or dinethylformanm de, of a -

p- ni trophenyl carbonate Wmg resin with a | arge excess of synpetri cal

di am ne of gene | a RS- H; peptide cqem)ing with the acid of
7 obidl n‘éd.i@gﬁ.zo 1)

general fornula O\t he
0] ~ .
, [

it being understood that for R4, when the aryl group is substituted, it can be from 1 to 5

ob

times (other than the bond which links it with the remainder of the molecule) by the
radicals chosen independently from the group comprising a halogen atom and an alky]
or alkoxy radical.

5  The.compounds of the invention are preferably such that R4 represents H.

More preferentially, the compounds according to the invention correspond to general

formula (IT)
F1
Rz/NYN
| \%-Ra
R4

an



0 (1V) 20 JAN 2004 -43 in which the R4 radical has the same neani ng as
that in the general fornula (1)e; 3) reaction of the primary am h@ J&N 2004
general formula RI-NH, with the isothiocyanate of general formnmula R2-NCS
“in a solvent such as dinethyl formam de or dioxane. RI and R2 having the
same neanings as in general formula (1)e; 534) addition of the thiourea
obtained in Stage 3) to the resin obtained in Stage 2) and heating the

m xture; 5) cleavage of the resin under acid conditions; 6) treatnment under
basi ¢ condi ti opsygEn:t he product obtained after Stage 5). Preferably, for

t he above process, in order to have the |arge excess in Stage 1), of the
10 order of 10 to.20 equivalents of diamne R5-NH2 will be used. Stage 1)
is preferably 'caFFﬁgdf]o{fPreﬁFmﬁﬁB? 8%@6{%%&%%’%%. The peptide coupling of
Stage 2) is carried out in DWMF with a coupling agent such as for exanple a
DI CI N- hydr oxybenzotri azol e (H@tm uré. PW reaction of
Stage 3) is carried out in a sOtv¥é Such as~"diMet hytf omvrami de or di oxane.
During the addition of Stage 4), 2 to 5 equivalents of 15 thiourea will be
used per equivalent. of resin; preferably, heating will be carried out at a
at a tenperatureggr i t rature, for exanple at a

t enperat ure from@&g&{eggni%%%n?fﬁﬁpggﬁ%}scbﬁ ar at a tenperature of

approxi mately 80C) and for a duration of the opgdgr of 2 to 24 hours. In

Stage 5), the acid conditions can exanpl e be created by using a

di chl oronethane / trifluoroacetic ac|d m«xture-a&ha0 % said acid

condi tions 20 being preferably nai ed for ration of the order of |
to 2 hours. In Stage 6), the basi di tigas~can for exanple be created

by using a saturated solution of soO m hydrog%car bonate or by elution
on a basic alum na cartridge. According to yet ther variant, the
conpounds of general fornmula (1)f R3 in which: 25 Rl represents a --C(RLl |

RI 2) - CO- R10 radi @3lrepréseptsleif cdQRhadit4isiRlowR3 and R4 represent the sane
radicals as in general formula (1);

F .
C
F NO,
5 and R4 represents H;
* oralso R represents one of the radicals below

NN * oSN~

E

R2 represents one of the radicals below

-

: 1
o

R3 represents CORS,

R4 represents H,



RIO represents an am no(C, - C7)al kyl am no. ((am noal kyl)aryl)al kyl am no.
((am noal kyl ) cycl oal kyl ) al kyl am no, pi perazi nyl, honopi perazi nyl radi L.
or R10 represents the radical represented below N,/ O N5 RllZ&JﬁNﬁﬁ nts
"H, . R12 represents H or an al kyl, (C3-C7)cycloal kyl. optionally
substituted carbocyclic or heterocyclic aridlkyl, propargyl, allyl,

hydr oxyal kyl , al kyl t hi oal kyl, aryl al kyl al koxyal kyl ,

aryl al kyl t hi oal koxyal kyl radical; can be prepared by a process
characterized in_thpt réﬁre AP e38 $he RAgichQ! EB\% ng successive 10 stages: 1)
treatnment, in an aproti’c sol'vent such as 3ICh or onet hane or

di met hyl formam de, of a p-nitropheny | carbonate Wang resin with a |arge
excess of synmmetrical diam af general formula RI O-Hin which R O has

t he sane nmeaning as in gene forpula (1)f; 2) peptide cougling of the
resin obtained in Stage 1) am po acid ene £ormul a
HOOC-C(R 1) (R12)-NH Frnoc in whigh R | and ve fhe sanme neaning as
in general formula (1)f; 3) cl ge of the F the resin
obtained in Stage 2); 4) reacti gf the resin obtained in Stage 3) with an
i sot hi ocyanate of general fornmul'a®™ R2-NCS in which R2 has the sane neaning
as in general formula (Iff; 20 5) cleavage of the resin under acid
conditions; 6) treatpent lunder basic c pditions of the product pbtained

after Stage 5). Prefer fON the abOVeyprae€ssy in order{o-haye the
| arge excess in Stage f the order o to 20 equivilents of diam ne
1) is preferagpty arriéd out at._ambi ent

R10-H wi || be used. Sta
tenperature. The peptide coupling of Stage 2) is carried out for 25 exanple
in DMF with coupling agents such as for exanpl e dicycl ohexyl carbodisi m de
(DCC), diisopropylcarbodiimde (DC), a D C N hydroxybenzotriazol e (HOBt)

m xture, benzatrpazgl R%Yéﬂrés%ﬁﬁitﬁ@l(b@yle}%ﬁg)-mmD*i*ﬁlﬂbdl% which
hexaf | uor ophosphate 20 JAN'2004 -45 (PyBOP),

2-(1H—benzotriaz$i-l- I%-l,g,B,B-&etranethyl ur oni um hexaf | uor ophosphat e
(HBTU) or 2 -(1 BIBerretentsthsmdiqaly) )1 1, 3, 3-tetranmethyl uroni um
tetrafl uoroborate (TBTU). Preferably, the reaction of Stage 2) is carried

out at anbient tenperature and N N
n_/

R11 represents H

5 and R12 represents the radical

o
N E)
NC\© -

R2 represents the radical

R3 represents the radical



for a duration of 1 to 24 hours. The deprotection of Stage 3) can be
carried out, for 5 exanple, by neans of a m xture of DMF containing 20%
~piperidine. Stage 4) will preferably be carried out in a solvent ZS{P'?KN 7094
di met hyl f or mam de or dichl oronet hane. the isothiocyanate preferably belng
added in a proportion of 5 to 10 eqU|vaIent$*per equi val ent of the resin
obtained in Stage 3). In Stage 5), the acid conditions can for exanple be
created by using ;aqW4chprsgreishane / trifluoroacetic acid mxture at 50 %
10 said acid conditions being preferably maintained for a duration of the
order of 1 to 2 hours., I.n Stage 6), the basic conditions can for exanp

be created by MEreRych Wsiiaventien re%qsuiq BISPERULD gTOResTH o g eiold aupBpi T dhe

by el ution on edesinds abmrgn«.-ﬂaalcaéﬁﬁulslgs) dserittide previdushingals@Vaiplicatle i ® the
al so, as nedi capents unds of enerablfornulae (1) and (I1)

descri bed prev?%ﬁ??@m%ﬁgfﬁﬁ??rﬁﬁﬁ gererah {9l Mecept abl e salts. It also 15
relates to the pharmaceutical conpositions containing said conpounds or

t heir pharsracéumdrdaglty tteopepttiabl the sanpsyndand gedvealrforrsedaf{Ba t he preparati on
of a nmedicanment intended to treat the pathol ogical states or the di seases
in which one (or nore) of the somatostatin rétEptors are involved. In
particul ar, the conpounds of general f Iaqq(l) and (I1) described
previously or 20 their pharmaceuticB¥ly e tabl e salts can be used for
the preparation of a nedi canent intended t R3e pat hol ogi cal states
or the di seases chosen fromthe group co ing the foll ow ng

pat hol ogi cal states or diseases: acronegalia, \hypophyseal adenonas,

Cushi ng's di sease, gonadotrophi nomas and prol &% i nomas, catabolic side-
effects of glucocorticoids, insulin dependent di abetes, diabetic
retinopathy, diabetic 25 nephropathy, synd fre X. dawn phenonena,

angi opat hy, angloplasty hyperthyroidism gigantism endocrinic
gastroenteropdﬁéﬂ@ ic tunmors including carcinoid syndrome, VIPonmg,

i nsul i noma, nesi di obl astoma, hyperinsulinem a, glucagonoma, gastrinoma and
Zol I i nger - El | |Rbmé;ﬁ'e&ymsctr mg-AWHmcﬁﬁalV\ﬁl whiab @Ckﬂp@esbhtead-l(ﬂﬂggf t(bﬂz)n-o-

esophageal hageal ast roduo

ref | ux, pancr e t}? R éargg(g?eggto lé a[l}g'nzﬁgglengngcag fgﬁre TERTYL IRIF RS ﬁﬂf“ L%
di arrheas, refractory diarrheas of acqui red i mmunodefi ci ency syndrone,
chroni ¢ secr etR? ygndiRArepresent the aamb eadicedsaxdnaeedtal formbiai(fx i t abl e bowel
syndrone, diarrheas induced by chenotherapy, disorders linked wth gastrin
r el easi ng jpept

hyper tonsi on qa e aa s ey gbed &7l RpfRla e Roorfe e -
cirrhosis, gastPR»3mdigsestinal henorrhage, henorrhage of the

gast roduodenal ul cer, bleeding of grafted vessels, Crohn's disease,

system c scl ercraﬁéié,prdpm‘&i g SwnploaRordnBld aipléR8d bRBacterized in that it comprises
the following successive stages:

1) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of a
15 p-nitrophenylcarbonate Wang resin with a large excess of R1-NH, symmetrical
diamine;

2) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of
the resin 1solated after stage 1) with an aromatic isothiocyanate of general formula R2-

N=C=S in which the R2 radical has the same meaning as in general formula (I)a;

20 3) treatment, in an aprotic solvent such as dioxane or dimethylformamide, of the resin
obtained in Stage 2) with the compound of general formula (1II)



syndronme, hypotension, scleroderma and nedul | ar thyroid carcinoma,
illnesses |inked 20 JAN 2004 -46 with cell hyperproliferation sucﬁﬂyﬂNﬂm
‘cancers and nore particularly breast cancer. prostate cancer, thyroid i
cancer as well as pancreatic cancer and col orectal cancer, fibroses and
more particularly fibrosis of the kidney, fébrosis of the liver, fibrosis
of the lung, fibrosis of the skin, also fibrosis of the central nervous
systemas well as that of the nose and 5 throsis i nduced by chenot her apy,
f

and in other therapeutic fields such as.
cephal ea associated with hypophyseal tunor
such as arthritis, panic attacks, chenddiiera cicatrization of wounds,
renal insufficiency resulting from del ayed vel opnment, hyperli pi dem a.
obesity and del ayed devel opnent |inked with Obesity, delayed uterine
devel opment, dyspl asia of the 10 skel eton, (jyponan’s syndrone, sleep apnea
syndrone, Gaves' disease, polycystic disease of the ovaries, pancreatic

pseudocysts and ascit.e | e m ni ngi oma, cancerous cachexi g,

i nhi bition of ﬁ‘ﬁé’fhﬁ}fe,s“?)%‘b‘r ﬁgéi‘@?&'gﬁ?"cﬁﬁﬁ%s%‘i REPPBR AN %PF@B&&FF% @a: el |
as Al zheinmer's disease and finally osteoporisis. Preferably, the conpounds
of general forfdleavage pf tndesin tdedesidrcobéitiops;evi ously or their 15
pharmaceutically acceptable salts can be used for the preparation of a
medi canment i ntgml&qlm ; [ i sgs chosen
fromthe group ‘conpr F‘?.Jﬁgﬁiﬁgﬁpﬁ’%&?hg&ﬁﬁd&i %@t%zﬁfgé?%tsggﬁo@' di seases:
acronegal i a, ophyseal adenomas or endocrinic gastroenteropancreatic
tunmors i ncl udi BicPRIAHON 8f heiunigrRhenyigrbogatst WVana tesist is dascribed Serithey ondo Ry

phar maceut iscal patt aanrat'eRER AR TION OFERME GOMPOUNBSYIGH TRETNVENITRAY't S Of
inorganic acids such as hydrochloride, sulphate, phosphate, diphosphate,

hydr obr om de it rat r of organic _acids, sych as acetate, mm|eate,
fumarate, tar ?Irg%{eer?o]gug)éﬁlﬁea%)be_qve(ﬁr?cregi’é? ?r‘?eéé? if‘}éff Hﬁ&?%%ﬁﬁsdﬁﬁ%&%u of the
p-t ol uenesul pherder ef 1hxmBdeevivegals of diamide RieMHatvell beheseds Atagse Tois peefefabbm
bases such as ' ' I QX 1 al ithin the 25 scope
of the present%_{:/déﬁet"?%%?] %ﬁﬁ#"ﬁ%&}“’%ﬁ%%%ﬁge%l or l“o ﬁetpmg)%rgﬁgfggeage‘r?ﬁan
phar maceut i cal3bigeiciepramitwe stor texamplef arateowertitre kompaided botwelh 0nakedd PCAal

sal ts", J.10 Phaisg ofSthe or8&: df A 497 ehuivaRRsRITAhIBGAPE IR @ﬁ??&rxﬂlﬁg ﬁ@ln &
ablets es,

| posomes. or  SHRBLRH (B S coRBPBpAPCE cSUTPla Whsapsed B saine s0disblorasmetiane /
exanpl e cal ci unifjobmapdtat £id FEYNES bUHD 33, @aIdoded cbitlifonsSHGRY SrefbrablyORSintained
dextrin, for a duration of the order of 1 to 2 hours. In Stage 5), the basic conditions can for
example be created by using a saturated solution of sodium hydrogen carbonate or by

15 elution on a basic alumina cartridge.

r exanple, cephal eas including
pakh, inflammtory disorders

According to a variant of the invention, the compounds of general formula (I)b

R1

in which:

R1 represents the same radicals as in general formula (I), with the exception of the -
CHz-A1-NH; type radicals, in which Al represents a -(CHz)y-, -(CH)p-0-(CHy)p-,

20  aralkylene or cycloalkylalkylene radical, n and p representing integers from 1 to 6, and
also with the exception of the ~C(R11)(R12)-CO-R10 radicals;



starch, gelatin, cellulose, nmethyl cellul ose, sodium carboxynet hyl

cel lul ose, polyvinylpyrrolidine and wax. The suspensions conta{nANr200
particul ar suspensions of sustained release mcroparticles |oaded with
active ingredient (in particular mcroparticles of

pol yl acti de-co-glycolide or PLGA - cf. for-é&kanple the Patents US 35
3,773,919, EP 52 510 or EP 58 481 or the Patent Application PCT WD

98/47489), 1 ORJIAMpreff a-nﬂa?ni}qlgglqupﬁé,{d@yﬁdqaﬁ adm ni stration of a determ ned
' I

daily dose over a period of several days to several weeks. The

pharmaceutical _conpositi ons contai ni ng a conpoun t he invention n SO
be presented Rr% rfgﬁ}gscpgrthr; ‘é?m%r“\df‘iﬁ‘& 3&,%’ g%’?“&&%‘ﬁ’b‘ﬂé ?f)s‘drtﬁﬁ‘?%%,epwéﬁ% n@b
suspensi ons or R5 radiealps. Appropriate |liquid supports can be, for exanple,
wat er, organi c solvents such as glycerol or the glycols, as well as their

m xtures, in varyi roportions, i.n ter. The .adm.,nistration of a
medi canent acc%?%?ﬂgclﬁ%seﬁﬁéﬁ? m%&aflgﬁ}gﬁaéﬁn %fgle&agrf%mwa klipi cal, oral,
parenteral route, by intranuscular injection, etc. The adm nistration dose
envi saged for eemedpraaedtionctample rgeardinghte a proeessiabaracterizdd) irc tap iti @eprises

between 0.1 MGl 66REGING 4R the type of active conmpound used. These
conpounds can Be Brepa#eg accor%ﬁ%g to the nmethods descri bed bel ow

PREPARATI ON OF THE COVMPOUNDS OF THE | NVENTION 1) Preparation of
a- br onoket ones D AIRYMENETHELAIIRNS sohseHsych s dighloreraethane enimsthyliorpangide, of a
described in tﬁemioghle HYoRidWeRd ireds withVas halcast of -amibdilydsilind- of Je88Ral

465- 469, 3ones O RORMF i FRITERE R Rgical s Some @ing g imemeial (i,

1950, 72, 4b26(#529; Ninmgirawath, S.; Ritchie, E ; Taylor, WC. Aust. J.
Chem 1973, 26, 183-193). 0 0 RBOR3 Cl or 0 R3

2) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of
the resin isolated after Stage 1) with an isothiocyanate of general formula R1-N=C=S§ in
which the R1 radical has the same meaning as in general formula (I)b;

3) treatment, in an aprotic solvent such as dioxane or dimethylformamide, of the resin
15 obtained in Stage 2) with the compound of general formula (III)

R4

)Ym
Br

0
(1)

in which the R3 and R4 radicals have the same meaning as in general formula (I)b;
4) cleavage of the resin under acid conditions;
5) treatment under basic conditions of the product obtained after Stage 4).

Preferably, for the above process, in order to have the excess in Stage 1), of the order of
20 5to 10 equivalents of aminoalkylaniline will be used. Stage 1) is preferably carried out
at ambient temperature. Stage 3) is carried out at a temperature greater than ambient
temperature, for example at a temperature comprised between 60 and 90 °C, using of
the order of 2 to 5 equivalents of the compound of general formula (IIT). In Stage 4),
the acid conditions can for example be created by using a dichloromethane /
25 trifluoroacetic acid mixture at 50 %, said acid conditions being preferably maintained
for a duration of the order of 1 to 2 hours. In Stage 5), the basic conditions can for



0 30 ~~ R3 CHN2 RB R A carboxylic acid is firstly converted to an acid by
using oxalyl or thionyl chloride, or by activating it in the formof an
anhydride using an al kyl chloroformate (for exanple isobutyl
‘chloroformate, cf. Krantz, A ; Copp, L.J. Biochemstry 1991, 30,7 &6x80687
or 2 0 JAN 2004 -48 ethyl chloroformate, cf33-Podl ech, J.; Seebach, D.

Li ebigs Ann. 1995. 1217-1228) in the presence of a base (triethylamne or
N- et hyl nor phodiaigle bd Recalt by adifgl aGRIPAXY koldfi &Y Bf s6dilMerydesvefati®hateCor by
di azoket one usHﬁg diaz%neth ne in an ethereal solution or a conmerci al

sol ution of trfHEPHOR 8PRSJT AUNYBHEAHUI®E (Aoyanm. T.: 5 Shiori, T. Chem
Pharm Bull. 1981, 29, 3249-3255) in an aprotic solvent such as diethyl

et her, tetrahydcafrdingmo &idthor \ariamasfttinintenticd. thElvenpoandsneftgeaeral fortblarnI)c
carried out using a brom nation agent such as hydrobromc acid in acetic
aci d, aqueous hydrobromc acid in diethyl ether or dichloronethane.
Preparation |I 10 2-(4-brono-3-oxobutyl)-1 Hisoindole-1, 3(2H)-dione (C
12H 1 OBrNG3, MM = 296.12): 1) (COCl)2 2) TMRCHN, 0 3) Ag HBr 1 0 0 0
Oxalyl chloride (5.8 m; 66.7 mmol) is ded yo Pht-J3-Ala-OH (9.96g; 44.5
mmol ) di ssolved in dichloronethane (& d 3 drops of

di met hyl formam de (DVF). The mxture is spirrgd for 3 hours at anbi ent
tenmperature. After elimnation of the solvents 15 the white solid is taken
up in a 1:1 m xture of anhydrous tetrahydrofdfan and acetonitrile (200 m)
then 49 m of a 2Msolution of (trinethylsilylg, di azonethane in hexane
(97.9 mmol ) are added dropwise at 0 C. The solvents are elimnated after
one night of stirring at 0 C. The pale yell)ow solid is then dissolved in
di chl or onet hane

5 in which:

R1 represents a -CHz-A1-NH; radical, in which Al represents a -(CHa),-, -(CH»),-0-
(CHz)p-, aralkylene or cycloalkylalkylene radical, n and p representing integers from 1
to 6 '

R2 represents the same radicals as in general formula (I);
10 R3 represents a -CO-RS5 radical;
and R4 and R5 represent the same radicals as in general formula (I);

can be prepared according to a process characterized in that it comprises the following
successive stages:

1) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of a
15 p-nitrophenylcarbonate Wang resin with a large excess of symmetrical diamine of
formula R1-NH; in which the R] radical has the same meaning as in general formula

(De;

2) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of
the resin isolated after Stage 1) with an aromatic isothiocyanate of formula R2-N=C=$
20 in which the R2 radical has the same meaning as in general formula (I)c;

3) treatment, in an aprotic solvent such as dioxane or dimethylformamide, of the resin
obtained in Stage 2) with the acid of general formula (IV)



(60 M) and 12 m of aqueous hydrobromc acid (48% is added dropwi se at O
C. The 20 mixture is stirred until the tenperature reaches 15 C and 50 ni
of a saturated solution of sodium bicarbonate is added. The or gadilcJAthH#Be
is washed with salt water then dried over sodiumsulphate. Crystallization
fromdiethyl ether allows a white solid to-bt obtained (11.39 g; yield A
86% . NWR 1H (DVMBO D6, 100 MHz, S): 7.83 (s, 4H); 4.36 (s, 2H, CH2Br); 3.8
(t, 2H J 25 7.1 Hz, NCH2); 2.98 (t, 2Hgpa =¢.9 Hz, CH2CO. 20 JAN 2004

-49 Preparations 2-11 The foll ow ng conpgunds re prepared in a simlar
fashion to the procedure described in Pdeparation 1: Prep.R3Yield

(%9 Prep. R3Yield (9% 2*78767 3*6080F5134M@HN ~691022 6*C6N4111~0

| 67 SECOND METHOD 5 The starting product ispan aryl nethyl ketone or a

het er oaryl met hyl ketone. 0 Brom nating agent 0 R3 R3 )~~ Br The starting
aryl met hyl ket one or heteroaryl net hyl ket one(§¥) converted to the

correspondi ng a- bronoketone by using different bromnating agents: 2 0 JAN

2004 -50 - CuBr2 (.Kind,pl.G.:; trum GK J. O Chem, 196 9.

3459- 2401) hearsieh W RY ricat BRPE BpSinSaniti o e ERAPERR B8 i i ce 1 1
CCl4 , or aqueous acetonitrile (Murton. H E ; Leanna, MR  Tetrahedron
Lett. 1993, 344yprplidela®@pling5 - the bromine in glacial acetic acid or

sul phuric acid; - phenyltrinethylanmoniumtribrom de (Sanchez, J. P.;

Parcel ], R P.s5ycledIaE6OGY disf under acid conditions;
6) treatment under basic conditions of the product obtained after Stage 5).

5  Preferably, for the above process. in order to have the large excess in Stage 1) of the
order of 10 to 20 equivalents of symmetrical diamine will be used. Stage 1) is
preferably carried out at ambient temperature. Stage 3) is carried out at a temperature
greater than ambient temperature, for example at a temperature comprised between 60
and 90 °C, using of the order of 2 to 5 equivalents of the acid of general formula (IV).

10 The peptide coupling of Stage 4) is carried out for example in DMF with coupling
agents such as for example dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide
(DIC), a DIC/N-hydroxybenzotriazole (HOBt) mixture,
benzotriazolyloxytris(dimethylamino)phosphonium hexafluorophosphate (PyBOP), 2-
(1 H-benzotriazol-1-yl)-1.1,3,3-tetramethyluronium hexafluorophosphate (HBTU) or 2-

15 (1H-benzotriazol-1-yl)-1.1.3,3-tetramethyluronium  tetrafluoroborate (TBTU) and
aminated compounds. Preferably, the coupling agents are used in proportions of 4 to §
equivalents, as with the aminated compounds, and the reaction will take place at a
temperature of the order of ambient temperature for a duration of the order of 1 to 24
hours. In Stage 5), the acid conditions can for example be created by using a

20 dichloromethane / trifluoroacetic acid mixture at 50 %, said acid conditions being
preferably maintained for a duration of the order of 1 to 2 hours. In Stage 6), the basic
conditions can for example be created by using a saturated solution of sodium hydrogen
carbonate or by elution on a basic alumina cartridge.

According 1o yet another variant, the compounds of general formula (T)d



Chem .-1988, 25, 469-474) at 20-80 Cin an aprotic solvent such as THE or
tetrabutyl anmoniumtri brom de (Kajigaeshi, S.; Kakinam, T.; G<an?t o,,.T. .
Fujisaki, S. Bull Chem Soc. Jpn. 1987, 60, 1159-1160) in a 0" JAN 7004
di chi or onet hane/ net hanol m xture 10 at anbi ent tenperature; - brom nating
agent on a polymer support such as perbroni#& on an Anberlyst A-26 resin,
pol y(per brom de of vinylpyridinium hydrobrom de) (Frechet, J. M J.;
Farrall. M J. J. Macronol. Sci. Chem 1977, 7-514) in a protic solvent

such as nethanol at approximately 20-35,C forf approximately 2-10 hours. 15
Preparation 12 1 -(1-benzofuran-2 ylReZ- | -ethanone (ClOH/BrQ2, MM =

239.06). A polynmer of perbrom de of pyridine h omde (8.75 g; 17.5
mol ; 1.4 equivalent) is added to a solutsg f

(benzofuran-2-yl)methyl ketone (2 g; 12.5 mml ) in nmethanol 20 (40 m ). The
resulting mxture is stirred at anmbient tenperggure for 7 hours and the
reaction is stopped by filtration. The nethanol is elimnated under reduced
pressure and an additional addition of di é08yl ether allows
crystallization of the expected product (3.6 g; yield = 60%. NWVRI H
(DVBO D6, 100 iMHehick): 8.09 (s, 1H); 7.98 (d, I H J =6.6 Hz); 7.75 (d,
11, 25J =8.4 Hz); 7.58 (t, 1H J =8.4 Hz); 7.4 (t, 114, J =7 Hz);

4.83 (s, 2H, Br). Preparations 8-12 The fol |l ow coppounds have be

o opar o6 1 si R TSR G R P irels R Eathre ToRBen SRR L ARS 1 Wi
2 0 JAN 7004 -&cep@on Bf the epHR3BIMNL Op¥i widibalsy)in owhickadl i ropreénts)a -(C3-378
14*262 15*1 1 -‘(CH{;%%-(@H;&-, aralkylene or cycloalkylalkylene radical, n and p represent integers

5  from 1 to 6, and also with the exception of the ~C(R11)(R12)-CO-R10 radicals;
R2 represents an aminoalkylphenyl radical;
R3 represents a -CO-RS radical;
and R4 and RS represent the same radicals as in general formuia (I);

can be prepared according to a process characterized in that it comprises the following
10 successive stages:

1) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of a

p-nitrophenylcarbonate Wang resin with an excess of aminoalkylaniline of general
formula R2-NH; in which the R2 radical has the same meaning as in general formula

(Dd;

15 2) treatment, in an aprotic solvent such as dichloromethane or dimethyiformamide, of
the resin isolated after Stage 1) with an isothiocyanate of general formula R1-N=C=S in

which the R1] radical has the same meaning as in general formula (I)d;

3) treatment, in an aprotic solvent such as dioxane or dimethylformamide, of the resin
obtained in Stage 2) with the acid of general formula (IV)

R4 O

O
av)

20 in which the R4 radical has the same meaning as in general formula (I)d;



‘MeO 16*53 MeO OMe  17*0395 F 18827 * Conpound al ready descri bed in the _
literature. I1) Synthesis of 2-arvlimno-2,3-dihydrothiazoles via synthesis
on solid phase Preparation.of p-nitro”“phenylcarbonate Wang resirg @J,ﬁﬁ)fmzd-l
'Cl Solvent, base, a.t. NO2 NO2 This resin was prepared from \Wang resin,
acqui red from Bachem or Novabi ochemwith 54%& | oad greater than 0.89

nrnol /g, by a well described general procedure (cf. Bunin, B.A 2 0 JAN

2004 -52 The Caypdpiidt @bins| l,ndex. Academ c Press, 1998, p. 62-63; Dressnan.
B. A.: Spangl e. Fféﬁf\ﬂ Kal?c%r, S.W Tetrahedron Lett. 1996, 37, 937-940;

Kk J.R: rff. P.. Tetrahedron Lett. 1995. 36, 1589-1592; Cao, J.;
cH:uagf/,eé D.; HaohW82vage REhRardR BposT 296 pBfkions; 1998, 3. 173-179):
N- et hyl mor phol i ne or pyridine as base and 4 5 nitrophenyl chloroformate are
successi vel y adpeehtmentaundaniasicasinditione oSihelpr&duct dbtaiheé afier Qagt siane (DCM)  or
tetrahydrofuran (THF) at anbient tenperature. The m xture is stirred

and DM i hen B o by oo YERiEEkss 58 0SB il olep R 5iaee Tetiupbomer of
Preparati or of > fhbgrdentsaf apinaatkyianiinedvidnbenessd SPraget]) icprefepatiy cardiedmine
NC2 at ambient temperature. Stage 3) is carried out at a temperature greater than ambient
temperature, for example at a temperature comprised between 60 and 90 °C, using of
the order of 2 to 5 equivalents of the acid of general formula (IV). The peptide
coupling of Stage 4) is carried out for example in DMF with coupling agents such as for
10 example dicyclohexyicarbodiimide (DCC), diisopropylcarbodiimide (DIC), a DIC/N-
hydroxybenzotriazole (HOBt) mixture, benzotriazolyloxytris(dimethylamino)
phosphonium  hexafluorophosphate  (PyBOP), 2« 1H-benzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate (HBTU) or 2-(1H-benzotriazol-1-y1)-1,1,3,3-
tetramethyluronium tetrafluoroborate (TBTU) and aminated compounds. Preferably,
15 the coupling agents are used in proportions of 4 to 5 equivalents, as with the aminated
compounds, and the reaction will take place at a temperature of the order of ambient
temperature for a duration of the order of 1 to 24 hours. In Stage 5), the acid conditions
can for example be created by using a dichloromethane / trifluoroacetic acid mixture at
50 %, said acid conditions being preferably maintained for a duration of the order of 1
20 to 2 hours. In Stage 6), the basic conditions can for example be created by using a
saturated solution of sodium hydrogen carbonate or by elution on a basic alumina
cartridge.

According to another variant, the compounds of general formula (De

R1

NN

R4

in which:

25 R] represents the same radicals as in general formula (I), with the exception of the
-CH3-A1-NH> radicals, in which Al represents a -(CHp)p-, -(CH2)p-0-(CHa)p-,



Solvent, at. RLQ N 10 General procedure: as already described in the
literature (Dixit, D.M; Leznoff, C.C. J. C. S. Chem Conm 1977, 77D8AN 9W;
Dixit. DM; Leznoff, C C Israel J. Chem 1978, 17, 248-252; Kaljuste K
"Unden, A. Tetrahedron Lett. 1995, 36, 9211-9214; Minson, MZC.; Cook, A W;
Josey, J. A ; Rao, C. Tetrahedron Lett. 19984239, 7223-7226), a p-

ni trophenyl car bonate V\ang resinis treated wth a | arge excess of

synmet ri cal di g Qrogﬂgﬁﬂ!;llé{@r%&ﬁ) n ahf g%pﬁe&ﬁﬁl qm%gér\éfmim Juels. asd

DCM or DiVF, in or r to

rmno&r{o ected diam ng resin after
stirring over nﬁ@hwltwepmlpﬁﬁfﬁﬂe R

RR2reOrhi0 radrels: N 0 R2NCS

Solvent, a.t, eOyRl, Nf° N~ R2 ~ O General procedure: aromatic and
heteroaron&tl Cm%@ﬁﬁéké?@’ﬁ@@ﬁ:%r&a&s@ﬂ%&:ﬂ@hl%ﬁﬁﬂla%&? added (Smth, J.;
Liras, J.L.; Schneider, S.E_; Anslyn, E'V. J. Og. em 1996, 61, 20

8811- 8818) to no r ot ect e(g s%%% cal diamnes in a solvent such as DCM
or DVF sti rre F?ﬁ“&rﬁ - &@t: tenperature. Washed successively with
DMF and DCM the thiourea resin is isolated then dried overnight under
reduced pressuRd rapreSthtddi; 2 0 JAN 2004 -53- Preparation 19

(phenyl am not hi oyl ethyl carbanmate Wang resin O Phenylisothiocyanate (1 m;

8.5 mml; 5 eq | di o ) )
6.5 mols S caph iehragiied AR ARy riNEAiATHG M praaTE LeiaRe: siched

over ni ght at aﬁ%@ﬁf« R Fertginme { He ?é@i’bﬁ’nl §‘°Wés h@*@u@c@éi)p’elf‘&ﬁlﬂ]?w BVF
(5 x 20 m) apdBXMiaRykndth Md p rdiiEseftifE BRpe frbRe &PERIrdMD RS réfBicharRe

usi ng the
d N(R6)(R7) radical corresponding to the following general formula:

10 in which:
R8 represents H;
Y represents N;
arepresents 1 or 2;

can be prepared by a process characterized in that it comprises the following successive
15  stages:

1) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of a
p-nitrophenylcarbonate Wang resin with a large excess of symmetrical diamine of
general formula R5-H;

2) peptide coupling with the acid of general formula (I'V) on the resin obtained in Stage
20 1

R4 O

Br /k”)j\OH

O
Iv)



Kai ser ninhydrin test (Kaiser, E ; Colescott, RL.; Bossinger, C D.; Cook,
P.1. Anal. Biochem 1970, 34, 595-598). A pale yellowresin (1.79 g) is
obtained with a load of 0.648 muol/g cal culated fromthe el ementg
.analysis of sulphur. to Synthesis of 2-arylim no-2,3-dihydrot hi azol @JAN 2§88
Br 1) R4 O- O~r RIL N1-11° N ~R2 0 O Solyent, 80 C 2) C eavage stage
3) Basic treatnent R3 R R4 General procedure: regioselective cyclization
stage (Korohoda, MJ.: Bojarska, A B. Polish J Chem 1984, 58, 447-453;
Ragab, F.A. ; Hiswhich haRfradiesl hagthe spme meappneas that ¢ he.cepgiabippmula (e ggypt
J. Pharm Sci. 1993, 34, 387-400; Hassan, H. Y.; El- Kouss), N A ; Farghaly,
Z.S. Chem PhanpteaBlibd of h8 PBim=Ap amPSoBenpral fcemlPRAEH) withThapottioayanate of

sol vents such as di,oxane at 80 C for,. 2-3 housr.s between the thiourea
o5t and the SSHTHORBLBHR TS et Sy EHanEL 76 ey e of pisiinkh She
successi vel y WRZthabMg, thereinhamekniagghsDEktdrafodnalaqIyender reduced pressure.
The 2-arylimno-2, 3-di hydrothiazole resin is cleaved under acid conditions

(DCM trifluoro b ' .500 - r i. N
50 sol vent 1o ayapfiaf & HeinaRe phlinetif S5, KR RURIR I St ol
under basic 2 Geatwy tROMxturé54 conditi ons (saturated sol ution of sodium
hydr ogen carbonate). extraction with DCMor elution with nethanol in a

basic al um na GRLfLIAE3s RALsiHUndd iRl GhliflonsFxampl e 1

6) treatment under basic conditions of the product obtained after Stage 5).

Preferably, for the above process, in order to have the large excess in Stage 1), of the
10 order of 10 to 20 equivalents of diamine R5-NH; will be used. Stage 1) is preferably
carried out at ambient temperature. The peptide coupling of Stage 2) is carried out in
DMF with a coupling agent such as for example a DIC/N-hydroxybenzotriazole (HOBt)
mixture. Preferably, the reaction of Stage 3) is camried out in a solvent such as
dimethylformamide or dioxane. During the addition of Stage 4), 2 to 5 equivalents of
15 thiourea will be used per equivalent of resin; preferably, heating will be carried out at a
at a temperature greater than ambient temperature, for example at a temperature from 40
to 100°C (in particular at a temperature of approximately 80°C) and for a duration of
the order of 2 to 24 hours. In Stage 5), the acid conditions can for example be created
by using a dichloromethane / trifluoroacetic acid mixture at 50 %, said acid conditions
20  being preferably maintained for a duration of the order of 1 to 2 hours. In Stage 6), the
basic conditions can for example be created by using a saturated solution of sodium

hydrogen carbonate or by elution on a basic alumina cartridge.

According to yet another variant, the compounds of general formula (I)f

]
RN N/R
1/\% R3
' R4
mf

in which:

25 Rl represents a —C(R11R12)}-CO-R10 radical;



N-[ 3- (2- am noet hyl ) - 4- (4-chl orophenyl ) -1, 3-t hi azol -2(3H) ylydeneJaniline 5
(g 7H16CIN3S, MM = 329.86): Cl 2-brono-4'-chloroacetophenone (30.2 ng; 129
prol; 2 eq.) dissolved in DMF (1 mM) is added to a thiourea resirgggggezpngd
. above (100 ng; 64.8 nol; load of 0.648 mol/g). The mixture is stirre r
2 hours at 80 C. The resin is then successiygly washed with DM (3 x 2
m), methanol (3 x 2 M) and DCM (3 x 2 m). The rel ease stage, carried 10
out inl m of mxture of DCMtrifluoroacetic acid at 50% produces an oil
after one houR23R3 anchBeaepresenstherspmg gadigale as ingeperat wWaMWa(®: met hanol in a
basic alumna cartridge (500 ng, Interchin). The free base is isolated in

a quantitativerfashireprefcdls 3 &Y) hmitdi€,-C;mkNIShind. yellaminsalkyl aax laliglanino.
purity neasured by i)pectropgua?tqnetry of 98% %t 220 nm 15.N|}/R | H ( DVBO
D6, 100 MHz) bé(amingglkylcydipslkyl .@/%Ial,nom,peawﬁz. pmapiperggingyradicaloy - 57 =

7.1 Hz); 6.21 (s H H azole);. 3.74 (t, ., J = 6.2 Hz, NCH2); 3.32 (broad
s, 2H  NH2): él”.%ol{etp}'esﬁﬂﬁ the ‘Zﬁd’é?‘zfeprf,ge’r\ﬁﬁlz—%]?wsnﬂ LC mz = 330 (MeH)+. A
series of 2-arylimno-2,3-dihydrot I’Niazol es was SKlnt hesi zed according to

met hod A wusing our robotic system mgs/ng@y 20 R1L groups: n =1-6 2 0
JAN 2004 -55 R2 groups: [H d, Br, F, 1, Ow, SMe, OEt, CF3, OCF3, N2,
CN, Me, Et, iPr, Ph] [], Br, F, 1, Ow, SMe, CF3, OCF3, N2, CN, M, Et,
iPr, OCH2Ph] 1 [dO, Br, F, I, Ow, Oft, CF3, OCF3, NO2, CN, Me, Et, iPr,
nBu, tBu, NMe2, NEt2] [Cl., CF3, Mg, OWe [, OW, M, CF3, N2
[Cl.Br, F, Ove, MB1] eenreseassd; ve, Ove] [O, Me 2 0 JAN 2004
R12 represents H or an alkyl, (C3-Cy)cycloalkyl, optionally substituted carbocyclic or
heterocyclic aralkyl, propargyl, allyl, hydroxyalkyl. alkylthioalkyl, arylalkylalkoxyalkyl.

arylalkylthioalkoxyalkyl radical;

can be prepared by a process characterized in that it comprises the following successive

10  stages:

1) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of a
p-nitrophenylcarbonate Wang resin with a large excess of symmetrical diamine of
general formula R10-H in which R10 has the same meaning as in general formula (Df;

2) peptide coupling of the resin obtained in Stagé 1) with an amino acid of general
15 formula HOOC-C(R11)(R12)-NH-Fmoc in which R11 and R12 have the same meaning
as in general formula (Df;

3) cleavage of the Fmoc group of the resin obtained in Stage 2);

4) reaction of the resin obtained in Stage 3) with an isothiocyanate of general formula
R2-NCS in which R2 has the same meaning as in general formula (I)f;

20  5)cleavage of the resin under acid conditions;
6) treatment under basic conditions of the product obtained after Stage 5).

Preferably, for the above process, in order to have the large excess in Stage 1), of the
order of 10 to 20 equivalents of diamine R10-H will be used. Stage 1) is preferably
carried out at ambient temperature. The peptide coupling of Stage 2) is carried out for
25  example in DMF with coupling agents such as for example dicyclohexylcarbodiimide
(DCC), diisopropylcarbodiimide (DIC), a DIC/N-hydroxybenzotriazole (HOBt)

mixture, benzotriazolyloxytris(dimethylamino) phosphonium hexafluorophosphate
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[C,
‘[d, F, Me] d

Br,

CF3 1 *
“[[H F) [H d] * MO* 2 0 JAN 2004 - 57 [Me, CI, OW] R3 groups: [C,
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F. CF3, OMe, Me, NO[Cl,Br, F,Ove, Me] [H C,Br,F, M]-
, Br, F, Me, O\, CF 3- OCF3, N2 ICl, Br, F. Me, OM3,JANR0
O * C C C 1* 1 MOOW 10-S] [H N®] C [H F' T-FC

Ove, N2, C] Ty

(PyBOP), 2-(1H-benzotriazol-1-yl}-1.1,3,3-tetramethyluronium  hexafluorophosphate
(HBTU) or 2-(1H—benzotﬁazol-1—yl)-l,l,3,3—tetramethyluronium tetrafluoroborate
(TBTU). Preferably, the reaction of Stage 2) is carried out at ambient temperature and
for a duration of 1 to 24 hours. The deprotection of Stage 3) can be carried out, for
example, by means of a mixture of DMF containing 20% piperidine. Stage 4) will
preferably be carried out in a solvent such as dimethylformamide or dichloromethane.
the isothiocyanate preferably being added in a proportion of 5 to 10 equivalents per
equivalent of the resin obtained in Stage 3). In Stage 5), the acid conditions can for
example be created by using a dichloromethane / trifluoroacetic acid mixture at 50 %,
said acid conditions being preferably maintained for a duration of the order of 1 to 2
hours. In Stage 6), the basic conditions can for example be created by using a saturated

solution of sodium hydrogen carbonate or by elution on a basic alumina cartridge.

A subject of the invention is also, as medicaments, the compounds of general formulae
(I) and (IT) described previously or their pharmaceutically acceptable salts. It also
relates to the phammaceutical compositions containing said compounds or their
pharmaceutically acceptable salts, and their use for the preparation of a medicament
intended to treat the pathological states or the diseases in which one (or more) of the

somatostatin receptors are involved.

In particular, the compounds of general formulae (I) and (II) described previously or
their pharmaceutically acceptable salts can be used for the preparation of a medicament
intended to treat the pathological states or the diseases chosen from the group
comprising the following pathological states or diseases: acromegalia, hypophyseal
adenomas, Cushing’s disease, gonadotrophinomas and prolactinomas, catabolic side-
effects of glucocorticoids, insulin dependent diabetes, diabetic retinopathy, diabetic
nephropathy, syndrome X, dawn phenomena, angiopathy, angioplasty, hyperthyroidism,
gigantism, endocmnic gastroenteropancreatic tumors including carcinoid syndrome,
VIPoma, insulinoma, nesidioblastoma, hyperinsulinemia, glucagonoma, gastrinoma and
Zollinger-Ellison’s syndrome, GRFoma as well as acute bleeding of the esophageal
varices, ulcers, gastroesophageal reflux, gastroduodenal reflux, pancreatitis,
enterocutaneous and pancreatic fistulae but also diarrheas, refractory diarrheas of
acquired immunodeficiency syndrome, chronic secretary diarrhea, diarrhea associated
with mmitable bowel syndrome, diartheas induced by chemotherapy, disorders linked
with gastrin releasing peptide, secondary pathologies with intestinal grafts, porta)
hypertension as well as hemorrhages of the varices in patients with cirrhosis, gastro-
intestinal hemorrhage, hemorrhage of the gastroduodenal ulcer, bleeding of grafted

vessels, Crohn’s disease, systemic scleroses, dumping syndrome, small intestine

syndrome, hypotension, scleroderma and medullar thyroid carcinoma, illnesses linked
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with cell hyperproliferation such as cancers and more particularly breast cancer. prostate
cancer, thyroid cancer as well as pancreatic cancer and colorectal cancer, fibroses and
more particularly fibrosis of the kidney, fibrosis of the liver, fibrosis of the lung. fibrosis
of the skin, also fibrosis of the central nervous system as well as that of the nose and
fibrosis induced by chemotherapy, and in other therapeutic fields such as. for example,
cephaleas including cephalea associated with hypophyseal tumors. pain, inflammatory
disorders such as arthritis, panic attacks, chemotherapy, cicatrization of wounds, renal
insufficiency resulting from delayed development, hyperlipidemia, obesity and delayed
development linked with obesity, delayed uterine development, dysplasia of the
skeleton, Noonan’s syndrome, sleep apnea syndrome, Graves’ disease, polycystic
disease of the ovaries, pancreatic pseudocysts and ascites, leukemia, meningioma,
cancerous cachexia, inhibition of H pylori, psoriasis, chronic rejection of allografts as

well as Alzheimer’s disease and finally osteoporisis.

Preferably, the compounds of general formulae (I) and (IT) described previously or their
pharmaceutically acceptable salts can be used for the preparation of a medicament
intended to treat the pathological states or diseases chosen from the group comprising
the following pathological states or diseases: acromegalia, hypophyseal adenomas or
endocrinic  gastroenteropancreatic tumors including carcinoid syndrome, and

gastrointestinal bleeding.

By pharmaceutically acceptable salt is meant in particular addition salts of inorganic
acids such as hydrochloride, sulphate, phosphate, diphosphate, hydrobromide and
nitrate, or of organic acids, such as acetate, maleate, fumarate, tartrate, succinate, citrate,
lactate, methanesulphonate, p-toluenesulphonate, pamoate, oxalate and stearate. The
salts formed from bases such as sodium or potassium hydroxide also fall within the
scope of the present invention, when they can be used. For other examples of

pharmaceutically acceptable salts, reference can be made to "Pharmaceutical salts”, J.
Pharm. Sci. 66:1 (1977).

The pharmaceutical composition can be in the form of a solid, for example powders,
granules, tablets, capsules, liposomes or suppositories. Appropriate solid supports can
be for example calcium phosphate, magnesium stearate, talc, sugars, lactose, dextrin,
starch, gelatin, cellulose, methyl cellulose, sodium carboxymethyl -cellulose,
polyvinylpyrrolidine and wax. The suspensions contain in particular suspen-sions of
sustained release microparticles loaded with active ingredient (in particular
microparticles of polylactide-co-glycolide or PLGA - c¢f. for example the Patents US
3,773,919, EP 52 510 or EP 58 481 or the Patent Application PCT WO 98/47489),



I * Ik {C, F] 0- MO [d, F, N2, Owv R4 represents H, alkyl, c r%@t&mﬁdc
or heterocyclic aral kyl optionally situated on the aryl radical ,U or
then the radical represents a radical of general formula in which i
"represents an integer from1 to 3; 1 0 JAN J404 - 59 it bei ng understood
that for R4, when the aryl group is substittited, it can be 1 to 5 tines
(other than the bond which links it to the remai nder of the nolecule) by
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and an al kyl of METHOD B ‘Preparati on
car bamat e Wangta esersweeksm ami noal kyl ani | i nes r Ami noal kyl ani l'i ne 30
Solvent, at. NO2 R2,4 N General procedure: as already described (Hul ne, C. ;

Peng, J.; Mort : ' Jsitbns ddataMife a tompeR@ed iy @kentidn. can also be
Tet r ahedr on Lel(:??c.e p%%n& @‘%’}géap%r% %25@ . a F;Hg N tO}Fn(g’:ghe” | car bonat e _\iang
resin is treat BEESEREd imthefaresel afliayd. fonckymBlfi FSIHEORS eqpylsions, suspensions or

5 syrups. Appropriate liquid supports can be, for example, water, organic solvents such

as glycerol or the glycols, as well as their mixtures, in varying proportions, in water.

The administration of 2 medicament according to the invention can be done by topical,

oral, parenteral route, by intramuscular injection, etc.

The administration dose envisaged for a medicament according to the invention is

10  comprised between 0.1 mg to 10 g according to the type of active compound used.

These compounds can be prepared according to the methods described below.

PREPARATION OF THE COMPOUNDS OF THE INVENTION

I) Preparation of a-bromoketones

FIRST METHOD

This method is inspired by the protocols described in the following publications:
Macholan, L.; Skursky, L. Chem. Listy 1955, 49, 1385-1388; Bestman, H.J.; Seng, F.
Chem. Ber. 1963, 96, 465-469; Jones, R.G.; Kornfeld, E.C.; McLaughlin, K.C. J Am.

15 Chem. Soc. 1950, 72, 4526-4529; Nimgirawath, S.; Ritchie, E.; Taylor, W.C. Ausr. J.
Chem. 1973, 26, 183-193).

0] J-L o Q
)J\ ” ; /LL )J\/
— —_— — Br
or R3 CHN R3

o) 0. g
Jo L e
R3 o o~

A carboxylic acid is firstly converted to an acid by using oxalyl or thionyl chloride, or
by activating it in the form of an anhydride using an alkyl chloroformate (for example
isobutyl chloroformate, cf. Krantz, A.; Copp, L.J. Biochemistry 1991, 30, 4678-4687; or



5 eq.) in DCM or DMF and stirred at anbient tenperature overnight. The
resin is washed successively with DWF, nethanol and DCI\/Ithen.aniﬁcN 2004
over ni ght under reduced pressure at 50 C. Preparation 20

" 4-am nophenyl et hyl carbamate Wang resin 10 A solution of

2- (4- am nophenyl)ethylanmine (2.48 g; 17.3 nf®i; 5 eq.) in 30 nml of
anhydrous DVF is added to a p-nitrophenyl carbonate Wang resin (4.05 g; 3.47
mol ;1 oad of ¢y ﬁéﬁoﬂmain{agé cp%cﬁé@ﬁl Y e8edtAcpD. nizeﬁl%s a:mzhymsuszPvast)hﬁ the

mxture is stlrred at. anbi ént’ t enperature overni lI'tered
resin i s washeBTe§ence &§aibgeq (;P”WYIF\”’!L’!? “’(31}!)”115@03@0]11‘? rret hanol (5 x 30 )
and DCM (5 x 30 m). 3.7 g of yellowresin (load of 0.8 mml/g calcul ated

fr oLn Ej he el eneThahctpatddys@iitsox9f gxbhplsnth&ﬂi ogRiRyted & dﬁhﬂﬂ(efbne m@@l Tdhz&@nié&iaﬁ@ in an
ni nhydrin test

sol ated after dr ove ce essur
0t e Mo oo tbeital Snt proh pem et o e R R s AR AR
N RINCS SolsvenShiodi, tT.. Chdd.| Pharil BuID 198N 290424561255$enexrahpr|0nocsew¢nesuch as

al i phatic isot 54 added to an
amnoalkylanllgleg1 %r?ﬁﬁﬁ‘d&3¥ Etﬁﬁtch g?n or DMF and stirring is

. carried out overnlght at anbi ent tenperature. After washing successively
with DVF and DEw bramunation isjthan camrigdesyit ysing zj hyomitatidn agent guéheas lwlecrbnblgmacid
under reduced i K3A468494 u%Qqu'l &@%&ﬂ[@&ﬁ@ﬂ) d%ahgréﬁérm% &BE%L
carbothloyl]anlno)p enyl 1 gér amat e WAng resin rous DIVF
and phenylethyl|soth|ocyanate (624 1. 4 mol, 10 eq.) are added under an
argon at nosphere to the resin described preV|oust (0.5 g; 0.4 mol; 10

| oad of 0.8 mmol/g). The reaction medi ukrgparationdr ed overni ght at ambi ent
tenperature and produces a negative Kaiser ninhydrin test. The resin is

t hen washeth suggesséMelsyoxoburyl)-1H-isoindole-1,3(2H)-dione
(C]QH]OBI‘NO3, MM = 296.12):

o
1) (COCY), e
2) TMSCHN,
N_\_§O 3) Aq. HBr . N‘\—(Br
© © e el

Oxalyl chloride (5.8 ml; 66.7 mmol) is added to Pht-B-Ala-OH (9.96g; 44.5 mmol)
dissolved in dichloromethane (120ml) and 3 drops of dimethylformamide (DMF). The
mixture is stirred for 3 hours at ambient temperature. After elimination of the solvent,
15 the white solid is taken up in a 1:] mixture of anhydrous tetrahydrofuran and
acetonitrile (200 ml) then 49 ml of a 2M solution of (trimethylsilyl) diazomethane in
hexane (97.9 mmol) are added dropwise at 0 °C. The solvents are eliminated after one
night of sturring at 0 °C. The pale yellow solid is then dissolved in dichloromethane
(60 ml) and 12 ml of aqueous hydrobromic acid (48%) is added dropwise at 0 °C. The
20  mixture is stirred until the temperature reaches 15 °C and 50 ml of a saturated solution
of sodium bicarbonate is added. The organic phase is washed with salt water then dried
over sodium sulphate. Crystallization from diethyl ether allows a white solid to be
obtained (11.39 g; yield = 86%).
NMR 'H (DMSO D6, 100 MHz, 8): 7.83 (s, 4H); 4.36 (s, 2H, CH,Br); 3.8 (1, 2H J=
25 7.1 Hz, NCHj); 2.98 (1, 2H, ] = 6.9 Hz, CH,CO).



with DV (5 x 20 i) and DCM (5 x 20 ml). Drying under reduced pressure at
50 C produces 488 ng of resin with a |oad of 0.629 nmol /g cal culzah(jgnfmm
el enental analysis of the sul phur. 15 Synthesis of

~2-arylimno-2, 3-di hydrot hiazoles R2t 1) Br 0 Sol vent, 50C 2) C eavage
stage 3) Basic treatnent N R2 R3 Ceneral -gr-ocedure: the cyclization stage
takes place in aprotic solvents such as dioxane or DVMF at 80 C for 2 hours

bet ween the thiourea resin and the a- bﬁg@l&% on,g“((Zjl- 5 equivalents). The

resin is then washed successively w't and DCM then dried
under reduced pressure. The im nothiazole resin is cleaved by treatnent_ 20
under acid condht fdlesvigDaNhpeunids WsFoRIERAEE imne biehitar fasbian tp ge Arogediistifescripech
rinsed with DeMIhaigpivent is evaporated off and the free base isolated
after extraction uhder R4 2 0 JAN 2004 -62 basic conditions (saturated

sol ution of sodi um hydrogen carbonate), extxaction with DCM or el ution
with nmethanol in a basic alumna cartridge 500 ng. Interchin). Exanple 2
4- (2-am noet hyl ) - N-f 4-(4-chl orophenyl) - Enyl -1, 3-thiazol -2(3H)
ylidene]aniline 5 (C25H24C1IN3S, MM = 434.01): C 100 ng (62.9 tnol, |oad
of 0.629 mmol/g) of thiourea resin and 2-bronn-4'- chl oroacetophenone (30

mg; 125.8 mol ;| g.£q.) are ghssol vleq YRId (%) | FreNF and peated tq BRLCE9N

2 hours. The resrnirsthem wasted guccessTvery witTDh X031

met hanol (5 x [1 m)| an 5ax | jmM). Theiresin is st M Il M of a
2* 78 7 ~ 67
O

3
60 8 ©/ - 51

3*

4* 10 9
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N o
-

o
N

38

41 11 /O/\' 67
\O *

* Compounds already described in the literature.

6*

SECOND METHOD

5 The starting product is an arylmethylketone or a heteroarylmethylketone.

/ﬁ\ Brominating agent
> B
R3 R3)j\/ r

The starting arylmethylketone or heteroarylmethylketone is converted to the

corresponding a-bromoketone by using different brominating agents:



s, 2H NH2);

5

20

25

4H); 6.37 (s,

DCM trifluoroacetic acid mxture at 50% for one hour and 30 m nutes at
anbient tenperature. The resinis rinsed wwith DCM (5 x 1 m) and bhﬁwmm
filtrate evaporated under reduced pressure. The residue, dissol vg
"methanol, is eluted in a basic alumna cartridge (500 ng, Interchim in
order to quantitatively produce (27.3 ng) tfe expected 15 product in the
formof a solid (W purity: 97%. NVR 1H (DMSO D6, 100 MHz) S: 7.9 (broad

R it e Uﬁ@ Gk 4y fr siéa%nlﬁgﬁ*&‘aw% NG R
(m 4H). M/ LCacetdiz ordid8ame{ MtH) +. A series of
2-arylimno-2, 3fhg'P@%%rﬂ&ﬁé&k%i%"gglféﬁ‘j&%%&dsza%gmﬁﬁﬁ@ (‘?Ulé}%; nf 94, Em]ﬁ%aBM ﬁo

with our robotlc system
0-4 i | AT r VetrahedronLewn [1IPP3.G, 460e448). Me, Ph) * * V * * *x MeO'~ . 4- g

rou 20047 -63 ol

- the bromine in glacial acetic acid or sulphuric acid;

- phenyltrimethylammonium tribromide (Sanchez, J. P.; Parcell, R. P. J. Heterocvclic
Chem, 1988, 23, 469-474) at 20-80°C in an aprotic solvent such as THF or
tetrabutylammonium tribromide (Kajigaeshi, S.; Kakinami, T.; Okamoto, T.; Fujisaki,
S. Bull Chem. Soc. Jpn. 1987, 60, 1159-1160) in a dichloromethane/methanol mixture
at ambient temperature; '

- brominating agent on a polymer support such as perbromide on an Amberlyst A-26
resin, poly(perbromide of vinylpyridinium hydrobromide) (Frechet, J. M. J.; Farrall, M.
J. J. Macromol. Sci. Chem. 1977, 507-514) in a protic solvent such as methanol at
approximately 20-35 °C for approximately 2-10 hours.

Preparation 12

1-(1-benzofuran-2-yl)-2-bromo-1-ethanone
(C1oH7BrO2, MM = 239.06):

0 0 o 0

A polymer of perbromide of pyridine hydrobromide (8.75 g; 17.5 mmol; 1.4 equivalent)

is added to a solution of (benzofuran-2-yl)methylketone (2 g; 12.5 mmol) in methanol
(40 ml). The resulting mixture is stirred at ambient temperature for 7 hours and the
reaction is stopped by filtration. The methanol is eliminated under reduced pressure and
an additional addition of diethyl ether allows crystallization of the expected product
(3.6 g; yield = 60%).

NMR 'H (DMSO D6, 100 MHz, 8): 8.09 (s, 1H); 7.98 (d, 1H, J = 6.6 Hz); 7.75 (d, 1H,
J=8.4Hz); 7.58 (1, 1H, J = 8.4 Hz); 7.4 (1, 1H, ] = 7 Hz); 4.83 (s, 2H, CH,Br).

Preparations 8-12

The following compounds have been prepared in similar fashion to the procedure
described in Preparation 12:
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groups such as those of nmethod A 20 JAN 20(;4 VETHOD C
-5} -

O

Prep. R3 Duration Yield (%)

of reaction (hrs)

Br
R3J\’
14* \/\/g( 2 62
/@"‘
15% Br S 10 56
MeO -
16* I; 2 53
MeQ
OMe
17+ /@«’ 3 95
0
F -
18 D 8 27
F

* Compound already described in the literature.

II) Synthesis of 2-arvlimino-2.3-dihydrothiazoles via_synthesis on solid phase

NO
OH cn)]\o _ OTO
Solvent, base, a.t. 0 @\ Co
NO,

This resin was prepared from Wang resin, acquired from Bachem or Novabiochem with

5  aload greater than 0.89 mmol/g, by a well described general procedure (cf. Bunin, B.A.



" -66 Synthesis of 2-arylimino-1,3-thiazole-4(3H)-carboxani des R4 S *--0YRL~
NJ N~R2 00 O Solvent, 80C 2) Peptide coupling 3) Cl eavage stpggAN 2004
Basic treatnment R4 General procedure: a regioselective cyclization stage
usi ng a-bronmopyruvic acid (2-5 eq.) is carried out starting fromthe
thiourea resin prepared in the nethod A in dprotic 5 solvents such as

di oxane or DVMF at 80 C for 2-3 hours. The resin is then washed

successi vel y Wk CoMbinarrid1amaéx. adddniv Rrogn 1998 a6 426 rDiesgnare B. Al eSmngle.

D Tel r ahedr ont LetRidses Ms e ool 18 it 1h HE e b aR. P
tenperat ure foferta/2drdrobers 19951 56,di 580er3dat Cas,ahd@nay,cOup! Hagskegem s\¢laciBar
o8, VS o3, SHEXELANSH o OPAL LD SO0 (RSl 6P R ROt 4
benzotri azol yl nixpphéry{dilorefdnylkgnareo pdrossivedini added arat | Wang presiwp peetswvollen in

(PyBCP), 2-( 1%i§ﬁﬂ?&ﬁ%twcm) 6yﬁe)réﬂyd}0f§ra%'(tfﬁfr)%%Bﬁéh”emﬁie%re. The mixture

hexaf | uor ophosphate

or . .
2- (1H benzot r i Bz8ref oyemight.1 The gesiroisitherewashed rsoptestivels ity THEr lsdwheder and

(TBTU) and am pathethenQieaeremidid upd@deduced BRs@mday$0 PeNo- 1, 3- t hi azol e- 4( 3H)
15 carboxam de resin is cleaved by treatnent under acid conditions (DC

Mtri fl uoro acetic acid to 509 for 1 -2 hours then rinsed with DCM The
solvent is evapffdf@Hd4ff and the free base is isolated after treatnent
under basic conditions (saturated solution of sodium hydrogen carbonate),
extraction is g%rried out e utign with nmethanol in a basic

W th or el
alumina cartri Baf(i%%oﬁﬁ’f‘“‘?ﬂ?@f?? iSHAmeHECa) IGTREN 2004 - 67

Symmetrical
diamine O R1,
(O\[ro R . - \H/ N
O Solvent, a.t. O
NO, _ :

10 General procedure: as already described in the literature (Dixit, D.M.; Leznoff, C.C. J
C. 8 Chem. Comm. 1977, 798-799; Dixit, D.M.: Leznoff, C.C. Israel J Chem. 1978,
17, 248-252; Kaljuste K.; Unden, A. Tetrahedron Lett. 1995, 36, 9211-9214; Munson,
M.C.; Cook, A.W.; Josey, J.A,; Rao, C. Tetrahedron Lett. 1998, 39, 7223-7226), a p-
nitrophenylcarbonate Wang resin is treated with a large excess of symmetrical diamine

15 (10-20 equivalents), in an aprotic solvent such as DCM or DMF, in order to produce a

monoprotected diamine resin after stirring overnight.

Preparation of thiourea resins

S
o R1uN RZNCS . o R1, )I\ _R2

. T Solvent, a.t. ./ Y N N

0 0

General procedure: aromatic and heteroaromatic isothiocyanates (5-10 equivalents) are
added (Smith, J.; Liras, J.L.; Schneider, S.E.; Anslyn, E.V. J Org. Chem. 1996, 61,

20 8811-8818) to monoprotected symmetrical diamines in a solvent such as DCM or DMF
stirred overnight at ambient temperature. Washed successively with DMF and DCM,
the thiourea resin is isolated then dried overnight under reduced pressure at 50 °C.



Exanpl e 3 3-(4-am noburyl)-N benzhydrvl -2-((4-bronmophenvl)imno]-],
3-rhiazol e- 4(3H)-carboxam de (C?7H27Br NMdCS. MM = 535.51): 5 50 ng ([]2]&!\5’100"
prol, load of 0.55 mnol/g) of carboxylic acid resin is activated ?
mnutes with 14.8 ng (0.11 nmmol, 4 eq.) of_ N hydroxybenzotriazole and 35 3
ng (0.11 mmol, 4 eq.) of TBTU in 800 pl of anhydrous DVF. 20.7 ng (0.11
mml, 4 eq.) of am nodi phenyl met hane di ssol ved in 2001 of anhydrous DM is
then added and the 10 resin is flltere(ﬁmm_?]rrlng overni ght at anbi ent
tenmperature. A sequential washing" with DMV (5 x | m), nmethanol (5 x 1 nil)
and DCM (5 x 1@% lmp,gm;(%g Pl 8pAMMY Whye }3if reated for one hour and 30
m nut es under ci condltlons (DCMtrlqu%oacetic acid at 50 %9. The
resinis rinsed with DCM (5 x I m) and the filtrate evaporated under
reduced pressure. The residue, taken up in nethanol, eluted in a basic
alum na 15 cartridge (500 ng, Interchinm in ord r to duce a pale yellow
solid (8.2 ny; yield of 557%dJ\/pw|t % g nrr) NVR ' H ( DVMSO
D6, 100 MHz, S): 9.6 (d; IH = 8. .49 X d; J = 8.6 Hz);
7.35 (s; I OH); 6.92 (s; 1H azol g); 691(d 2H, J = 8.5 Hz); 6.27 (d; |
H J = 8.5 Hz; NHCH); 4.02 (m 2H, "NCH,); 3.45 (broad m 2H+2H, NH2 and
NCH2); 1.55- 20 1.24 (broad m 4H). MS/LC. mz = 535 (MtH). A series of

method C usi ng SV iREREROeG, bt B AR ﬁ%’%‘yssavd'at G r i aLp et iy
descri bed i n metbamhté Wang @8in<2-2COR5nmah (.8Ranwlig) s@olen)NDLB0450 mb8 AfierR5
groups N *41 —stirrmg o@'&rﬁi’gh@é@an“l@nt t%et&tﬁi‘g, the resin is washed successively with DMF (5
x 20 ml) and DCM (5 x 20 ml). The success of the coupling is monitored using the
Kaiser ninhydrin test (Kaiser, E.; Colescott, R.L.; Bossinger, C.D.; Cook, P.1. 4nal.
Biochem. 1970, 34, 595-598). A pale yellow resin (1.79 g) is obtained with a load of

0.648 mmol/g calculated from the elemental analysis of sulphur.

10  Synthesis of 2-arylimino-2,3-dihydrothiazoles
R4
R3 R3
S Br)\[r R4
1) 5 ==
o _R1, _R2 - R1I—N_ &
o Y N~ N Solvent, 80 °C Y
N

O 2) Cleavage stage

3) Basic treatment R2

General procedure: regioselective cyclization stage (Korohoda, M.J.; Bojarska, A.B.
Polish J Chem. 1984, 58, 447-453; Ragab, F.A.; Hussein, M.M.; Hanna, M.M.;
Hassan, G.S.; Kenawy, S.A. Egypt. J. Pharm. Sci. 1993, 34, 387-400; Hassan, H.Y; El-
Koussi, N.A.; Farghaly, Z.S. Chem. Pharm. Bull. 1998, 46, 863-866) takes place in
15 aprotic solvents such  as dioxane or DMF at 80 °C for
2-3 hours between the thiourea resin and the o-bromoketone (2-5 equivalents). The
resin 1s then washed successively with DMF, methanol and DCM then dried under
reduced pressure. The 2-arylimino-2,3-dihydrothiazole resin is cleaved under acid
conditions (DCM/trifluoroacetic acid at 50%) for 1-2 hours then rinsed with DCM. The

20  solvent is evaporated off and the free base is isolated after treatment under basic



yN P p=0-15 x [H, Br, F, O, M, O] IF, O, M, OMe]~ ~~ _,,,[F, OPh,
Me, O] OMe [Cl, Mg, F, OVe) [O, F, OMe, Me] IF, O, Me, CF3, 02/5 Me
IF, O, CF3, Me, OMe] IF, O, Me, OMB] [F, O, Br, Ove, Me] [Me, C&0 AN 2004
ove] NNN[F, O, CF31 OMe, Me]"' 2 0 JAN 2004 -69 [H, F, Br, O, Ow,
SMe, OEt, CF3, OCF3, Ph, Me] MO T 'Ove e * [F, O, Ow, M, CF3, OCF3,
Ph] []l, F, Ove, Me, CF3]' v '[d, F, CF3, O, Me] * [OS , ~NNL// N

ri IR d, ONgndiMas (Meurateli 2016l 3 séflum@Rdkogen carbonate). extraction with DCM or

elution with methanol in a basic alumina cartridge (500 mg. Interchim).

Example |

N-[3-(2-aminoethyl)-4-(4-chiorophenyl)-1,3-thiazol-2(3 H)-vlidene Janiline
5 (Cy17H;6CIN3S, MM = 329.86):

2-bromo-4’-chloroacetophenone (30.2 mg; 129 pmol; 2 eq.) dissolved in DMF (1 ml) is
added to a thiourea resin prepared above (100 mg; 64.8 pmol; load of 0.648 mmol/g).
The mixture is stirred for 2 hours at 80 °C. The resin is then successively washed with
DMF (3 x 2 ml), methanol (3 x 2 ml) and DCM (3 x 2 ml). The release stage, carried

10 out in 1 ml of mixture of DCM/trifluoroacetic acid at 50%, produces an oi] after one
hour 30 minutes of stirring which is eluted with methanol in a basic alumina cartridge
(500 mg, Interchim). The free base is isolated in a quantitative fashion (21.3 mg) in the
form of a yellow oil having a purity measured by UV spectrophotometry of 98% at 220
nm.

15 NMR 'H (DMSO D6, 100 MHz) &: 7.55 (s, SH); 7.3 (d, 2H, ] = 7.1 Hz); 6.99 (d, 2H, ]
= 7.1 Hz); 6.21 (s, 1H, H azole); 3.74 (t, 2H, J = 6.2 Hz, NCH,); 3.32 (broad s, 2H,
NH,); 2.72 (1, 2H, J = 6.2 Hz, NCH;). SM/LC: m/z = 330 (M+H)".

A series of 2-arylimino-2,3-dihydrothiazoles was synthesized according to method A
using our robotic system (ACT MOS 496):

20
R1 groups:

N _ N

n=1-6




r* (-~N-~ N Q NI * * 20 JAN 2004 -70 MeO' 'SOMVe [ CH2Ph, COREt]" [ Owe,
CF3, CEt, F, O, Me] OMe MO OMe v ~'[H, O, Owe, CEt, Me, OPh) 'Owvg QNI 2004
MCl [OMe, e, ] [C M] i [Ow, Br, Me, SO2NH2, OEt, Et, OPh, F, Ph,

Br, ] O[Ow, M, C] N~~~ ~N-\N! \ NN /NIt I i p*N
-55.

\’ v
s/\o/\/N \b
N
N

w

D
[H, CI, Br, F, |, OMe, SMe, OEt, CF,, OCF,, NO,, CN, Me, Et, iPr, Ph}
( *

[Cl, Br, F, |, OMe, SMe, CF,, OCF,, NO,, CN, Me, Et, iPr, OCH,Ph]

R2 groups:

*

.

{Cl, Br, F, |, OMe, OEt, CF,, OCF,, NO,, CN, Me, Et, iPr, nBu, tBu, NMe,, NEt,]

© [C!, CF,, Me, OMe -
% S Cl, CF,, Me, OMe]
[CI,OMe, Me’CFa’Noz - * Cl, Me]
[Cl, Me -

{Cl,Br, F,OMe, Me



'* 2 0 JAN 2004 -71 * [H, OMe) [H, Owve) [OMe, CEt, Br, Mg, CI] [Me, O) * 1
[H Ove] [H Br, Ov] N[H OV] M NCI_ N--\ * NNN 10, * H M0 MNDT
41 * NHON s=2-6 i * [H, Owe, Br] [Me, E],,,,

-56 -
[CI, BT, F, CFa,OMe,Me,NOZ]D:' | 4
[CI, Br, F, OMe. Me)
—0
-—
O, F, Me] N3 N/ \\
R 0
o
H.Cl, Br, F, Me] [CI, F, Me]
Cl,Br, F, Me, OMe, CF,, OCF,, NO,]
rd
[CI, Br, F, Me, OMe, NO,, iPr, CF,
* OMe cl

* v Cl
oueI®
N
S Cl
o O O Cl

‘ N O
O MeO
OMe
F < [H.o v v | X7
o
N
[H, F] F cl [Me, Et, iPr] -



[H OMWe]' '[H Owe] [O SN 72 N* [M, Et]-"--~[Me, Et] Na 1 NNri * OH
N~"N OH1* * NCO NS 1 N* CH1* * N 10 * 20 JAN 2004 N * 720 JAN 2004

-57-

Me, OMe]
[Me, CI, OMe]

[Cl, Me, OMg]

R3 groups:

* +*

. O+
[H, OMe, NO,, CI]

[OMe, NO,, Br, F, Cl, CN]

[Br, CI, F, OMe, Ph, Me, NO,, N,, OCF,, CN, CF,, NEt,, nC,H,, nC,H,,, OCH,Ph]

*

*

§ i v
%" RN [OMe, Me]” : ~[OMe, Me]

OMe

L i - - . O - - v ‘
0% N: : 0 < CF;” t “Cl




2 0 JAN2004 -73 OH N * * RaNj,-,~HB* * NNOH* N r
* % * [H CH3] N2 0 JAN 2004 -74 N * 20 JAN 2004
- 58 -
) H, CF ]
CF, .
[H, OMe]
CF, [H, OMe]

*

v ) b ‘* O

0 e .
Wan -
O _
-, Feo ) J@

[Cl, F, NO,, Me]

oy

R4 represents H, alkyl, carbocyclic or heterocyclic aralky! optionally situated on the aryl

o (5

R4

radical;

or then the radical represents a radical of general formula

in which i represents an integer from 1 to 3;



vi[H Ow] * CH3] i0 H"-~NN TT?®* %r HOB * [CH, O 9] Jl\lﬂméﬁm"\
NN -~ HO- ~~ - \--/ [d, OH Ow, M, CF3] [H CF3, CN] [H F, dFf . Me,
Et, OH Ow, CEt, SMe, CN] [F, O, N2, OH Ow, OEt, Me, CN, CF3] [Me, Et,
nBu, CH2Ph, CH2CH2Ph, CO2Et, CO2CH2Ph, CHO, COw]-- N* If [, Me] [O,
Me] * If | * 20 JAN 2004 -75 N [Me, Et] t=8-4 * MO 1-1 N~ ry . - IH
Owve]

it being understood that for R4, when the aryl group is substituted, it can be 1 to0 5 times

(other than the bond which links it to the remainder of the molecule) by radicals chosen

independently from the group composed of a halogen atom and an alkyl or alkoxy

radical.



I NN * N* [Me, Ph, CH2Ph, CO2Et, CO2CH2Ph, OH, CH2OH, CONH2] N [H, F) O
r N NKkNv e 20 JAN 2004 -76 \/N * [ Me, CHZPh COve, CHO [Me, Et, nPp.jAN 2004
nBu, iBu, Am CH2Ph, CH2CH2Ph]~ ~I [ Me, EI .nPr, nBu, iBu, Am CHZPh
CHZCHZPh] CNN * CNN NN MNM--/N-- [I\/E OVE F] [C1, O] \ -NN--~
N\/***[I\/EOVEF]JN*T*OVE**'

METHOD B

Preparation of carbamate Wang resins from aminoalkylanilines

O 0 Aminoalkylaniling ./O R2,
@ » N
\[C‘)( \©\ Solvent, a.t. \ﬂ/
- NC,

Géneral procedure: as already described (Hulme, C.; Peng, J.; Morton. G.. Salvino,
IM.; Herpin, T.; Labaudiniere, R. Tetrahedron Letr. 1998, 39, 7227-7230), a p-
nitrophenylcarbonate Wang resin is treated with an excess of aminoalkylaniline (3-10

5 eq.)in DCM or DMF and stirred at ambient temperature overnight. The resin is washed
successively with DMF, methanol and DCM then dried overnight under reduced
pressure at 50 °C.

Preparation 20

4-aminophenylethyl carbamate Wang resin
N
o IV
0] N

A solution of 2-(4-aminophenyl)ethylamine (2.48 g; 17.3 mmol; 5 eq.} in 30 ml of

anhydrous DMF is added to a p-nitrophenylcarbonate Wang resin (4.05 g; 3.47 mmol;
load of 0.857 mmol/g) pre-swollen in 50 ml of anhydrous DMF. The mixture is stirred
at ambient temperature overnight and filtered. The resin is washed successively with

15 DMF (10 x 30 ml), methanol (5 x 30 ml) and DCM (5 x 30 ml). 3.7 g of yellow resin
(load of 0.8 mmol/g calculated from the elemental analysis of the nitrogen), giving a
positive Kaiser ninhydrin test, is isolated after drying overnight under reduced pressure
at 50 °C.

Preparation of thiourea resins with aliphatic isothiocyanates

./OTRZQN SZ:VI::tSal ./ \[.rRz" J\ /
o)



nwzo

v, * 20 JAN2004 1 * [F, O, Me, OMe, tBul D N* NN- MO -\-- /N ---\
* 1 ' [CONEL2, COM2, Me] NN * N- OF3 -77 * | * NN* * [OF3} (NRL 78
W H C, M, OM] 10, SNI[H C, M] * * ONAN-r N* 004

- 6] -

General procedure: aliphatic isothiocyanates (5-10 equivalents) are added 1o an
aminoalkylaniline resin in a solvent such as DCM or DMF and stirring is carried out
overnight at ambient temperature. After washing successively with DMF and DCM. the

5 thiourea resin is isolated and dried overnight under reduced pressure at 50 °C.

- Preparation 21
4-{[(phenylethylamino)carbothioyl]Jamino}-phenylethyl carbamate Wang resin

.\O)Cj\N/\/O/ NTN\/\O

10 m! of anhydrous DMF and phenylethylisothiocyanate (624 pl. 4 mmol, 10 eq.} are
added under an argon atmosphere to the resin described previously (0.5 g; 0.4 mmol;
10 load of 0.8 mmol/g). The reaction medium is stirred overnight at ambient temperature
and produces a negative Kaiser ninhydrin test. The resin is then washed successively
with DMF (5 x 20 ml) and DCM (5 x 20 ml). Drying under reduced pressure at 50 °C
produces 488 mg of resin with a load of 0.629 mmol/g calculated from elemental

analysis of the sulphur.

15  Synthesis of 2-arylimino-2.3-dihydrothiazoles

R4

R3 R4
S Br s
1) o /L \
O R2, )J\ R - N= R3
./ T N N Solvent, 80°C / N
o R2

\
2) Cleavage stage R1

3} Basic treatment

General procedure: the cyclization stage takes place in aprotic solvents such as dioxane
or DMF at 80 °C for 2 hours between the thiourea resin and the a-bromoketone (2-5
equivalents). The resin is then washed successively with DMF, methanol and DCM
then dried under reduced pressure. The iminothiazole resin is cleaved by treatment
20 under acid conditions (DCM/trifluoroacetic acid at 50%) for 1-2 hours then rinsed with

DCM. The solvent 1s evaporated off and the free base 1solated after extraction under



1 20 JAN 2004 [Me, Et, Allyle] r -N* | * 2 0 JAN 2004 -79 METHOD D
Synthesis of 2-arylimno- | ,3-thiazole-4(3H)-carboxamdes R4 O RS S 1&
_OyR2~ I'Il-, ~RI' NNO Br OO0 Solvent, 80C 2) Peptide coupling )0 JAN 2004
CI eavage stage 4) Basic treatnent Gener al g)r ocedure: a regioselective

cyclization stage using a-bronopyruvic acid (2 5 eq.) is carried out
starting fromthe thiourea resin prepared in nethod B in aprotic solvents
such as di oxangg¢ cBMTtiahs &gn_&f&@rgognl3n hefugodiund he dreesh n:ar};mnmlaganemacuon with

I DCM t h d d
recsure. The BENVEREbE suly mrEiio bodihs it Ll Re R RS 51

G llessen, D. Tetrahedron Lett. 1989, 30, 1927-1930) takes pl ace in DIVF at
anbi ent tenperature for 1-24 hours with g '“Erg'nt standard coupling agents
(4-5 eq.) such as dicycl ohexyl carbodiim , diisopropyl carbodiim de

(DIC), a DI C N hydroxybenzotri azol e (HOB m xtu
benzot ri azol yl 6*9{%*84®*N%Nwrﬁmmpm¢h%mqmiwékéffﬁ%@fo%{ﬁ@éﬁhéer@]amhne

(PyBOP), 2 5 (Cy5H4CIN;S, MM =434.01):

N N cl
NG
N

100 mg (62.9 umol, load of 0.629 mmol/g) of thicurea resin and 2-bromo-4’-
chloroacetophenone (30 mg; 125.8 pumol; 2 eq.) are dissolved in 1 ml of DMF and
heated to 80 °C for 2 hours. The resin is then washed successively with DMF (5 x
10 1 ml), methanol (5 x 1 ml) and DCM (5 x 1 mil). The resin is stirred in 1 ml of a
DCM/trifluoroacetic acid mixture at 50% for one hour and 30 minutes at ambient
temperature. The resin is rinsed with DCM (5 x 1 ml) and the filtrate evaporated under
reduced pressure. The residue, dissolved in methanol, is eluted in a basic alumina
cartridge (500 mg, Interchim) in order to quantitatively produce (27.3 mg) the expected
15 product in the form of a solid (UV purity: 97%).
NMR !H (DMSO D6, 100 MHz) &: 7.9 (broad s, 2H, NH»); 7.53 (d, 2H, J = 8.5 Hz);
7.32-7.15 (m, 7H); 7.08-6.9 (m, 4H); 6.37 (s, 1H, H azole); 4.07 (m, 2H, NCH,); 3.03
(m, 2H, NCH,); 2.88 (m, 4H). MS/LC: m/z = 435 (M+H)".

A series of 2-arylimino-2,3-dihydrothiazoles was synthesized according to method B
20 with our robotic system (ACT MOS 496):

- R1 groups



i0 (1H benzotriazol-1-yl)-1,1, 3, 3-tetramet hyl uroni um hexaf | uor ophosphat e
(HBTU) or 2- (1H benzotriazol-I-yl)-1,1,3,3-tetranethyl uronium

tetrafl uoroborate (TBTU) and am nated conmpounds (4-5 eq.). The 70 JAN 2004
2-arylimno-1, 3-thiazol e-4(3H)-carboxam de resin is cleaved by treatnent
under acid conditions (DCMtrifluoroacetic-&cid at 50% for 1-2 hours then
rinsed with DCM The solvent is evaporated off and the free base is
isolated 15 after treatnent under basic conditions (saturated solution of
sodi um hydrogen carbonate) followed by an extraction w th,DCM or elution
with nethanol in a basic alumna cartridge (500 ng, Interchinm. 2 0O JAN

2004 -80 Exanple 4_,(22)-2-([4A4C2<am noet hyly@henyl ]
i mi N0} - N- (4- chl or8bén2yl ) - 3- (D el hvl )| 2, di hydro\1,
3-thi azol e- 4- car boxam de (C27 N4OS, MM 1.08): CI—Phenyl ethyl]y

sot hi ocyanate (3p& ®j5 1.9 mmol ; 10 eq.) in 3 nl of *di net hyl f or mani de ks
added to 200 ng (190 ,inmol, hoeaf-&f 0.946 mmol/g) of aminated resin (see

Preparation 20). Stirring overnight at ambient tenperature produces a
negative Kaiser ninhydrin test. The resin is en suc sively shed with
DM (5 x 3 m) and (5x 3 m) then dried under vagcuum for~gne hour
bef ore addi ng brono ie”acid (63-4™y; 3 l; 2 ~). dilu

beforehand in 3 M of dimethylformanide. The mixture is stirred f9r 2.5
hours at 80C. The resin is filtered and washed w th DVF (5 x 3 nm),
methanol (3 x 3 m) then DCM (5 x 3 ml). The catboxylic dcid resinis
preactivated for 1 hour wth 244 ng (0.76 nmmol; 4 eq.) of TBTU diluted in
2 ml of anhydrous DWF. 110 ng 10 (0.76 mmol; 4 eq.) of 4-chl orobefizyl am ne

dissolved in | m of anhydrous DVF i3 then added and the resinig filtered
after stirring overnjght.at anmbignt tenperaturke,  Sequep{i al shing with
DVF (5 x 3 m), meth3 anth DCM (3 x~3 i produc a resin

which is treated for one haur and 30 mhutes undar acid conditions
(DCMtrifluoroacetic acid at 50 %9. The resin is+*rinsed with DCM (5 x 1 m)
and the 15 filtrate evaporated under reduced pressure. The residue, taken
up in DCM 1is ne%{Ii zed with a saturated sol ution of sodium hydrogen

o)

carbonate in orde produce after evaporation ajsolid ((38.2 ng; yield of
41 % WV purity of %tpo). NWVR 1H (JDMSO Dg, 400 MHz,| S): 9.1 (m 1H)] 7.39
(d, 2H, J = 8.4 Hz); % 33 (4, oA, ~ . “~
- d )
é \/\/' N /ﬁ/
. -
v i >
A
[H, Cl, OMe, F, Me, Ph] O P Al
LY
AR :
v ) v i
Meo/\/ S
/\
[Cl, F, OMe, Me, Ph] [Cl, OMe] MeO Y

[Cl, OMe, Me) .




25 (q, 2H, J = 6.8 Hz); 7.19 (q, 1 H J =7.2 Hz); 7.11 (m

Z 8 Hz): 6.75 (s, 1 H Hazole): 4.34 (d..2H..1.= 6
t. 2H J = 6.8 Hz)? 3. 14 (EnS 1H); 2.882?t?)2H, J :(6.%6:199‘\&0[5 73
62 (

(t, 1 H J=7.2 H); 2. m 2H). MS/LC. mlz 491.24 (M+H)+ 20 JAN 2004
-81 A series of 2-arylimno-1.3-thiazol e-4(-8H) -carboxam des was synt hesi zed
according to nethod D using our robotic system (ACT MOS 496): Rl and R2
groups already described in method B R3 = -COR5 R4=H RS groups already
described in method C. METHOD E Preparation of ngnoprotected di anine resin
functionalized with a-bromopyruvic acid R4 0 O)R5 0 Y Peptlde coupling 0 O
0 R4 General procedure: the -no-rotected symef ri cal

diamne resin (the prg i whi ch
is functionalized by
DIC (10 eq.) and HOBt eq.) in a solvex

tenperature. The resin is washed successively wwth DWW then with DCM after
2 to 24 hours of stirring«before being dried.under vacuum The negative
Kai ser ninhydrin test imdicates a conplete~functionalization. Preparation
22 N-carbamate of 2-[(B-brono-2-oxopropangyl)am no] ethyl wang resin 0 O--
OyN HOBt (0.93 g, 6.8%wol) and cx-bronepyruwdc acid (1.18 88 mol )

are dissolved in 28 of DMF (0.5 M (1.07 m; 6.88 ) |s t hen
added by syringe to vate the acid. mxture is si' for
approximately 15 minutgs at anbi ent [H, Cl. Me

[F. Cl. OMe, Me, Ph) Cl
." *
-
O -~ * ©/\/ LY
O
MeO OMe 0 O
OMe

a v -
MeO. f; OMe OMe
OMe OMe OMe

OMe

ool o

- R2 groups



tenperature before adding it to the N-carbamate of ethyl ene di am ne Wang
resin (0.8 g; 0.688 mmol; load rate 0.86 mmol/g). After stirring for 3
hours at anbient tenperature, 2 0 JAN 2004 - 82 the Kaiser ninhyddithJANH4
bei ng negative, the resin is filtered and washed successively wth DV (5
x 20 M) then with DCM (5 x 20 m ) before b'éishg dried under vacuum An
ochre resin (0.812 g) is obtained with a load rate of 0.525 mml/g

calculated from eleNental anal
2-arylimno- ],3 -thiazo le-4(3

sis of the brom ne. Synthesis of
-carboxamides 1) Solvent, a.t. 2) 41~

D63y C eavage #ge 4) BasiTxt+%eat nent
oftheteais carri dut in a
sol vent such as DWF 6 by Xi Ng an.€quhol ar guamtrty=olt primry

am ne and aromatic or heteroaromatic isothiocyanate. After stirring for 2
to 24 hours at anmbient tenperature, the thiourea (2 to 5 eq.) is added to
t he functional i-zR8ap@BAgreupssusteasthaseaaf ol®d 8r 2 to 4 hours. The
2-arylimno-1.3-thiazol e-4(3H)-carboxani de resin is cleaved by treatnent
under acid conditions (DCMtrifluoroacetic acid at 50% for 1-2 hours then
rinsing wth DCM The solvent is evaporated off and the free base isol ated
after treatnent under basic conditions (saturated solution of sodium
hydr ogen carbonate), extraction with DCMor elution with nethanol in a
basic alum na cartridge (500 ng, Interchim. 20 JAN 2004 83 Examle 5
(2Z)-N-(2-am noet hvl )-3-[2-(3, 4-di methoxyphenyl)ethyl]-

2- (phenylimno)-2, 3-dihvdro- 1, 3-thiazol e-4-carboxam de




(C22H26N403S, MM = 426.54): Owe 18 pi (105 nmol; 2 eq.) of

(3-(3, 4-di net hoxyphenyl ) et hyl am ne and 12.6 1 (105 pnol; 2 eq .) of

phenyl i sot hi ocyanate are stirred in | nl of DMF for 18 hours. The ”}i[j)fllﬁl\eiﬁﬂip
is added to 100 ng (52.5 pnol; load rate of 0.525 mmol/g) of resin
(Preparation 22) and the mxture heated atg80C for 3 hours. The resin is
then filtered then washed successively with DM (5 x | nm), nethanol (5 x

| m) then DCM (5 x 1 nml). The resin is dried under vacuum before adding 1
m of a 50% DCM TFA m xture. Stirring is carried out for 1.5 hours at

anbi ent tenperaygrgoide resin is filtered and rinsed with DCM The

resi due recovered after evaporation is then eluted with nethanol in a basic

alumna cartridge.in ofder .ta i te 22 uantjtative yield;, Wpurity
of 93.4 % at ggﬁthﬁﬂf 0{)?1'33’1‘6‘?189\73% ‘%?eé%ég’g'gﬁrg’ﬁﬁ?lﬁ “®0 the free anmine. NMVR
zH (DVBO D6, 100 MHz, b): 8.42 (m 1H NH); 7,32 (t, 2H J = 7.1 Hz); 7.08-
6.63 (m 6H); 5.76 (s, 1 H Hazole); 4.31 (t} 2H]] J = 6.6 Hz)Rrs3.72 (s,

6H, OCH3); 3.32 (broad s, 2H); 3.17 (m 2H),~2. m 2H) p=2/62 (m 2H).
MS/LC: mz = 427.17 (MrH)+. 20 JAN 2004 -84 A Heri & of 2-ar R4
i M no- 1. 3-t hi azol e- 4( 3H).- car boxdp dei was'synt hesi zed accor di 0 net hod
E using our robotic ?96):-—R—I—g;r-cru'ps: * Rhi-*NA pgn = 1-6 4
* [Me, tBu] * * p = ¥ Solvent, 80°C Y
O 2) Peptide coupling I
3) Cleavage stage N\R2

4) Basic treatment

General procedure: a regioselective cyclization stage using a-bromopyruvic acid (2-5
eq.) is carried out starting from the thiourea resin prepared in the method A in aprotic

5  solvents such as dioxane or DMF at 80 °C for 2-3 hours. The resin is then washed
successively with DMF, methanol and DCM then dried under reduced pressure. The
peptide coupling (Knorr, R.; Trzeciak, A.; Bannwarth, W.; Gillessen, D. Tetrahedron
Lerr. 989, 30, 1927-1930) takes place in DMF at ambient temperature for 1-24 hours
with different standard coupling agents (4-5 eq.) such as dicyclohexylcarbodiimide

10 (DCC), diisopropylearbodiimide (DIC), a DIC/N-hydroxybenzotriazole (HOBt)
mixture,  benzotriazolyloxytris(dimethylamino)phosphonium  hexafluorophosphate
(PyBOP), 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium  hexafluorophosphate
(HBTU) or 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate
(TBTU) and aminated compounds (4-5 eq.). The 2-arylimino-1,3-thiazole-4(3H)-

15 carboxamide resin is cleaved by treatment under acid conditions (DCM/trifluoroacetic
acid to 50%) for 1-2 hours then rinsed with DCM. The solvent is evaporated off and the
free base is isolated after treatment under basic conditions (saturated solution of sodium
hydrogen carbonate), extraction is carried out with DCM or elution with methanol in a
basic alumina cartridge (500 mg, Interchim).
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d, F, Ove, M¢] le 10 [ * F, Br, d, Ow, SMe, OEt, CF3, OCF3,
* [F, O, OV, Me, CF3, OCF3, Ph] Me0" Y -OMe O Me 2 0 JAN 2004
-85 * [, F, OvMe, Me, CF3] [Cl, F, CF3, Owe, Me] * * [F, O, CF3, M JADMS
[F, O, Me, O] [O, Me, F, Ov] [O, F, Ov, Me] [F, O, M, CF3, OM,
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[H Owe]

Example 3

3-(4-aminobutyl)-N-benzhydryl-2-[(4-bromophenyl)imino -1, 3-thiazole-
4(3H)-carboxamide
(C27H27BTN4OS, MM = 535.51):

Q“TH
()

50 mg (27.5 pmol, load of 0.55 mmol/g) of carboxylic acid resin is activated for 15
minutes with 14.8 mg (0.11 mmol, 4 eq.} of N-hydroxybenzotriazole and 35.3 mg (0.11
mmol, 4 eq.) of TBTU in 800 pl of anhydrous DMF. 20.7 mg (0.11 mmol, 4 eq.) of
aminodiphenylmethane dissolved in 200ul of anhydrous DMF is then added and the
resin is filtered after stirring overnight at ambient temperature. A sequential washing
with DMF (5 x 1 ml), methanol (5 x I ml) and DCM (5 x 1 ml) produces a resin which
is treated for one hour and 30 minutes under acid conditions (DCM/triflucroacetic acid
at 50 %). The resin is rinsed with DCM (5 x 1 ml) and the filtrate evaporated under
reduced pressure. The residue, taken up in methanol, is eluted in a basic alumina
cartridge (500 mg, Interchim) in order to produce a pale yellow solid (8.2 mg; vield of
55.7 %; UV purity of 94 % at 220 nm).

NMR 'H (DMSO D6, 100 MHz, 8): 9.6 (d; 1H; J = 8.6Hz; NH); 7.49 (d; 2H; J =
8.6 Hz); 7.35 (s; 10H); 6.92 (s; 1H; H azole); 6.91 (d; 2H; J = 8.5 Hz); 6.27 (d; 1H; J =
8.5 Hz; NHCH); 4.02 (m; 2H; NCH>); 3.45 (broad m; 2H+2H; NH; and NCH>); 1.55—
1.24 (broad m; 4H). MS/LC: m/z = 535 (M+H).

A series of 2-arylimino-1,3-thiazole-4(3H)-carboxamides was synthesized according to
method C using our robotic system (ACT MOS 496):

- R1 and R2 groups already described in method A;
-R3=-CO-RS;
-R4=H;



[H Owe] | M, Et] [Me, Et]--' N* * N Nj [M, Pr) [Me, iPr]" * [|ve
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* H Me] * 2 0 JAN 2004 -88 [Me, Et]'$~,,- * * * * 1 - N* * [M,
Et]~-~~[Me, Et] T* * A* R2 groups already described in method A R3 =
-COR5 R4=H R5 groups: 10 * -89 N* I A * NN/--\N* NN 20 JAN 3GD4an 204
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METHOD F Preparation of nonoprotected di am' ne resins functionalized with
N-protected amno acids (Fnoc) RLO X, ~"fnoc R11 R12 Ceneral procedure:
the peptide coupling of the nonoprotected diamne resins with N- an@ ﬁ\?&‘iﬂﬁi
acids (4 to 10 eq.) which are commercially avail able (Bunin, T

Conbi natori al 1 ndex, Academ c Press, 1998, -p.- 77-82) is carri ed out in DVF
at anbient tenperature for 1 to 24 hours with different standard coupling

agents (4 to 10 eq.) such as dicycl ohexyl carbodiimde (DCO),

di i sopropyl carbodiimde (DI C), a DIC/N hydroxybenzotriazole (HOBt)
m xture, benzotriazol yl oxytris(dijfet hyl amino) phosphonium

hexaf | uor ophosphate (PyBOP), 2-(4H benzgtrimzol -I1-yl)-1,1, 3, 3-

t et r amet hyl urorH_iUQMg_ xaf | uor ophosphate [(HBTU) or 2-( | H benzot ri az I
-yl)- 1 ,1,3,3 ani um t ubroborate (TBTU). '

et T B
t hen washed successi yel i t hYDMF a The coupling seq
[GhMENYEY BR e | SR

repeated (1 toLveme
Preparation 23 'N-carbanmat e of

4-[ ({[ (9H 1 uor en-9-yl nel hoxy) car bony! |8 &8) acet yl ) ami no] butyl Wang resin
O RONNMN- ~~ ~fnoc 4 The Fnoc-@y-COH acid (2.36 g, 7.94 mol) is
activated with 2 (1 07 J/ Nmol ) )
mmol) in 22 n ms Bef.or

. e\[/;\.ag\g/rjesm(lg, I
preswollen in 10 M o ~ After stirring
tenperature, the resin is washed successively with DVF (5 x 20 ml) theR
with DCM (5 x 20 m) before being dried under vacuum 1.27 g of pale -«

yellow resin is thus obtained presenting a negative Kaiser ninhydrin test.
20 JAM 2004
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-91 Preparation of the thiourea resins 0 0 0 0 S\'NR2 1) ﬁgMngmkdine
2(}%~ N~ N Rb~r0 RO 2 R2NCSSol vent R11' R12 ) Rl11 R12 ner al
procedure: a resin described above is deprotected with a 20% DM/ pi peri di ne
m xture. After stirring for one hour at anbient tenperature, the resin is
filtered and washed successively with DVF-fhen with DCM The

depr ot ecti on/ washi ng sequence is repeated a second tinme and the resin is

dried under vacuum The latter is preswollen in a solvent such as DVF or
DCM t hen an aro ic or hetero e higcyanate (5 to , 10 eq.) i
added. The m'xtﬁe\'v(‘sw rrﬁﬁe’%%%ogﬁs at[; anbi ?‘nt”terrp a
before the resinis filtered and wabhed successi ith DMF thenIwith
DCM The resin is then'dried undef vacuum and a negati ve Kaiser nj fhydrin
test confirms that the “substitution reaction is conplete. Preparation 24
4-1 ({[ (1- napht hyl am no) car bot hi oyl ] am no) acetyl ) am no] butyl N-carbanate
Wang resin 0 ~~O-"~N N 1.27 g of the above resin (see Preparation 23) is
deprotected with 14 m of DM/ piperidine at 20% The mxture is stirred
for one hour at anbient teppérature. Jhe resip is then filtered hen
washed with DMF (5 x 30 i) then witl DCM (5Nx 30 ). The ~ .,
depr ot ecti on/ washi ng seqdence i s reppated onge beforie t resinjis dried
under vacuum O0.781% Ral e yel 0w resi g"was t
rate of 0.758 mo cal cul ated afiter el emental analylsis of
416 ng (2.2 mmol,. ~878q.) SeH

N
\ ”*
(ﬁ Cl [, CF, OMe]
L [H, OMe] .
! cl
OH . I
N N
N *
N S
v . ]
) [Me, Et]
/1\/\/\/\ ©
N
N cen
Y N 0 .
-,

N .




‘of 1-naphthylisothiocyanate diluted in 6 M of DVF is added to 0.3 g (0.22
mmol ) of this thiourea resin. The mxture is stirred for 18 hours a ( JAN 2004
~anbi ent tenperature. The resin is filtered then washed successively wth
DMF (5 x 20 M) then with DCM (5 x 20 m)._310 ng of a pale resin yellow

is isolated after drying under vacuumwith ®-1oad rate of 0.66 nmol/g

cal cul ated after elenental analysis of the nitrogen. 2 0 JAN 2004 92

Synt hesis of 2-arylimno-2.3-dihydrothiazoles Q Br S NR3 0 O'R2 1) 00

Rly /N Rl11 R12 R4 _folvent, 8AC 2) C eavagessta ) Basic treatnment R4
General proceduref th& regfosel ective cyclNzation Sfage is carried out in
aprotic sol vent i s net hyl pyrrolidi noge at_8Q-.C for

2 to 3 hours be ' £Si m~and™t he (a- bfdnokdfone 0
eq.). The resin 5 pssively wit v et hanoly
he 2- arylimno-2, 3-di hydtot hi azote

resin is cleaved under acid conditions (DCMtrifluoroacetic acid at 50%
for I to 2 hours then rinsed wwith DCM The solvent is evaporated off and
the free base isolated after treatnment under basic conditions (saturated
sol ution of sodium hydrogen carbonate) foll owed by extraction with DCM

or elution with methanol~{n basi ¢ upina cartri\d@‘éSOO ng,~nterchin.
Exanpl e 6 CH N HO N
N (4-am nobutyl )-2-((22)-4§(4-chl or enyl)-2-(1-naphthylimno)-N

3-thiazol -3(2H - yl)acetdni de (C25H25C MACS, MM = 465.02): N . -

* * *

| N v N v N i N
* v
| S HO N
N
/(LIH. CH,]
HO



N C 80 ng (52.8 nol, |load rate of 0.66 mmol/g) of thiourea resin
(Preparation 24) and 25.1 ng (105.6 nmol, 2 eq.) of

2- brono-4' -chl or oacet ophenone are diluted in | m of DW. The mx%w”@
"heated at 80C for 2 hours. The resin is filtered then washed with 04
1 m), methanol (5 x | m) then DCM (5 x 1-t-) before being dried under
vacuum 2 0 JAN 2004 - 93 1 m of a 50% DCM TFA m xture is added foll owed
by stirring for 1 hour 30 minutes. The resinis filtered and rinsed with

DCM The filtrate is evaporated thgn’redi
basic alumna. 20.6 ng (yield of N84%

uted in nethanol for elution on
'hy of 94.2 % of
onacorrespondi ng to [t he r?]ree
8.36 (t, | H J = 4.7 Hz, . 8112

base. NWR IH (DVsSO D6. 100

(dd. 1 H J =21 and73Hz)78'7(ddli—IJ’=27and63Hz) .
7.63-7.34 (m 8H); 7.13 (d :16 and 6.7_Hz) ,gﬁ 1H, H
azole); 4.44 (broad s, 2 14(rp,| 2.7 (m 2H);: 1'% ¥(m 4 M5/ LC.

Mz = 465.21 (M) %, A SRS ?gi/\mozs/cm i azcios
synt hesized accor di to met hod F usi r robotic syst'em (ACT 206)

- -C(R11R12) - CORlO - R2, R3 and R4 groups already described in r;et hod
A - RlOgroups * N - Rl11 H- R12 groups: N* /NN * i H/ Me + HOB , * -\

A * | N
(* v "
N N
@] -
0 S/\N
i b \_/

[CH., O, §] N * N N * N N
RN vor! N/ \__/
[CI, OH, OMe, Me, CF,]

/ \ N/ \N"" * H, CF CN%\ N/ \N““
Q\_/ . G CN _N>_\ /

[H,F, CI, NO,, Me, Et, OH, OMe, OEt, SMe, CN]

[F. Cl, NO,, OH, OMe, OEt, Me, CN, CF_] N  N-=
S

/N
[Me, Et, nBu, CH,Ph, CH,CH,Ph, CO,Et, CO,CH,Ph, CHO, COMe]—N ~ N-=

HO/\/N -~

N
[C1, Me] O’Q—/
[CI, Me] L



N~~0 -~ N p* 20 JAN 2004 -94 [H,L OH, F, Br, d, I, Ow, Ph, M, N2,
CNJ- I IH F, Br, d] [H F B, ] ***T=* 1* -'~O—|TT* *1* 20
JAN 2004 -95 EXAMPLES Exanpl es obt ai ned according to nmethods A, _gx @ﬂ‘
and F described above are shown bel ow. These exanples are pr esente Nt

il lustrate the above procedures and nust t%W-no case be considered as a
limt to the scope of the invention. 5 The conpounds obtai ned have been
characterized by their retention tines (rt) and by mass spectronetry
(MtH)+. 2 0 JAN 2004 -96 NH 2 R2 ~N - -

. C\ T

t‘0—4 *
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SN L [H,OMe]m\* N, e N

I [H. F]

@C" LJSC ‘C

O /N HO SNV
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[Me, Ph, CH,Ph, CO,Et, CO,CH,Ph, OH, CH,OR, CONH:,}—CN—*
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OMe



Ex. RRR3Purity (9% rt (min.)[MH"' 791.23.09304.2 8_93.13.383382 9c
r943.56352. 2 101 " 93.33.42338.2 11F ' 96. 63.25342.2 12| rr96. 43. 463

13~~Nl i r91.93.86393.2 14c::L:ci 96.43.44358.2 15| ~ 95. 63. 34382. 2 CI o 1@%
1 94.53.7408 Br s 17CN'54.432.9305.2 2 0 JAN 2004 -97 NH2 R2' ~ ~N --

Ex. RRR3Purity (% rt (min.)[MH + 18N50.43.14339. 2 19N48. 93. 38535, 2 20NI
r39. 33. 26339. 2 211V49. 53. 06343. 2 22N42. 33. 29366. 2 23_ M r43.43.7394.3 N 24~

~ cab6. 73.16359.2 N .

o O Ol O

Me CH,Ph, COMe, CHO]

-~

*

i

N
[Me, Et, nPr, nBu, iBu, iAm, CH,Ph, CH,CH,Ph}”" “[Me, Et,.nPr, nBu, iBu, iAm, CH,Ph, CH,CH,Ph]

CNCNM QCN_.* QC

[Cl, OMe]
N/_\N = *  [Me, OMe, F] N/_-\N -
[Cl, OMe] [Me, OMe, F]



' 25NO45. 33.09383. 2 26NBr | 1 45.73.3409 S 2796. 83. 41332. 3 28dk, 92. 39 JAEHA

20 JAN 2004 -98 NH 2 R2~ N ~N R3 Ex. R2R3Purity (9%rt (min.)[MH'

1 2990. 63. 84380. 3 3093. 73. 76366. 3 31_J94. 43. 63370. 2 3289. 13. 82393. 2
33C90. 14. 12410. 2 34cl 96. 73. 83386. 2 35JC: I 111J95. 83. 67410.2 36S 1

. 93.44.17436.1 37C N88. 43. 64329. 25 38r 91.84703363.2 C N 39( ;

| 88.64.15377.2 C N 2 0 JAN 2004 -99 N2 R2 R3 ' | N
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Ex. RRR3Purity (%rt (min.)[MH i 40.~~94.14.22363.2 C N 41/95.24.1376.2 ¢
NF 4292.84.35390.2 C NNI A 43. N r94. 14. 54418. 2 C N 44954. 34383. 12Q MN 200

4595. 14. 06407.2 C NO 46/ 934 433 71 Br .. 5 C N 47fr96.43.32332. 3
48'192.93.62366.3 491/ r95.63.76380.3 5011 \95.63.64366.33 2 0 JAN 2004 -
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51F963. 51370. 2 52r 873.69390.2 Nr 53N i r80.94.04421.3 54r - 97.13.7436.1

~Cl O 55rl

94.63.59410.2 o 56[sr / S 1 ~95.63.92436.1 574 82. 13.?@%?@1&“

5890. 73. 94402,2 0 59cl 'T85.54.06416.2 60cl \ ~'"\ 94.44.09402.2 ~
61/95. 13.99406.2 OF 2 o JAN 2004 -101 NHz R2 N - R3
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METHOD D

Synthesis of 2-arylimino-1,3-thiazole-4(3 H)-carboxamides

R4 0

R5
s Br/JﬁHJ\o ° R4
. 1) 5 —
./ \[r N N Solvent, 80°C R1 YS
o} 2) Peptide coupling /

3) Cleavage stage ™~ R2

4) Basic treatment

General procedure: a regioselective cyclization stage using a-bromopyruvic acid (2-5
eq.) 1s camed out starting from the thiourea resin prepared in method B in aprotic
solvents such as dioxane or DMF at 80 °C for 2-3 hours. The resin is then successively
washed with DMF, methanol and DCM then dried under reduced pressure. The peptide
coupling (Knorr, R.; Trzeciak, A.; Bannwarth, W.; Gillessen, D. Tetrahedron Let.
1989, 30, 1927-1930) takes place in DMF at ambient temperature for 1-24 hours with
different standard coupling agents (4-5 eq.) such as dicyclohexylcarbodiimide (DCC),
diisopropylcarbodiimide (DIC), a DIC/N-hydroxybenzotriazole (HOBt) mixture,
benzotriazolyloxytris(dimethylamino)phosphonium hexafluorophosphate (PyBOP), 2-
(1H-benzotriazol-1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU) or 2-
(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium  tetrafluoroborate (TBTU) and
aminated compounds (4-5 eq.). The 2-arylimino-1,3-thiazole-4(3H)-carboxamide resin
is cleaved by treatment under acid conditions (DCM/triﬂuoroacet_ic acid at 50%) for 1-2
hours then rinsed with DCM. The solvent is evaporated off and the free base is isolated
after treatment under basic conditions (saturated solution of sodium hydrogen
carbonate) followed by an extraction with DCM or elution with methanol in a basic

alumina cartridge (500 mg, Interchim).



r Ex.RRR3Purity (%rt (min.)[MH' 62C1 N93.64.21429.2 1 8 C N 63l
G03. 64.39457.2 ~ , " 64_964.22422.1 LL Q _. C | 6500 ;227 91.63 8G4dG2 C 0
66Ci Br s94.54. 65472 67\ or973.07348.2 68( 93.63.36382.2 O fi g(
'193.43.54396.2 0- 70\ 94.73.41382.1
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Example 4
(2Z)-2-{{4-(2-aminoethyl)phenylJimino}-N-(4-chlorobenzyi)-3-(2-phenylethvi)-2. 3-
dihydro-1,3-thiazole-4-carboxamide
(Cy7H27CIN4OS, MM = 491.05):

Cl

Phenylethylisothiocyanate (310 mg; 1.9 mmol; 10 eq.) in 3 ml of dimethylformamide is
added to 200 mg (190 pmol, load of 0.946 mmol/g) of aminated resin (see Preparation
20). Stirring overnight at ambient temperature produces a negative Kaiser ninhydrin
test. The resin is then successively washed with DMF (5 x 3 ml) and DCM (5 x 3 ml)
then dried under vacuum for one hour before adding bromopyruvic acid (63.4 mg; 380
umol; 2 eq.) diluted beforehand in 3 ml of dimethylformamide. The mixture is stirred
for 2.5 hours at 80°C. The resin is filtered and washed with DMF (5 x 3 ml), methanol
(3 x 3 ml) then DCM (5 x 3 ml). The carboxylic acid resin is preactivated for 1 hour
with 244 mg (0.76 mmol; 4 eq.} of TBTU diluted in 2 ml of anhydrous DMF. 110 mg
(0.76 mmol; 4 eq.) of 4-chlorobenzylamine dissolved in ! ml of anhydrous DMF is then
added and the resin is filtered after stirring overnight at ambient temperature.
Sequential washing with DMF (5 x 3 ml), methanol (3 x 3 ml) and DCM (3 x 3 ml)
produces a resin which is treated for one hour and 30 minutes under acid conditions
(DCM/trifluoroacetic acid at 50 %). The resin is rinsed with DCM (5 x 1 ml) and the
filirate evaporated under reduced pressure. The residue, taken up in DCM, is
neutralized with a saturated solution of sodium hydrogen carbonate in order to produce
after evaporation a solid (38.2 mg; yield of 41%; UV purity of % to ).

NMR H (DMSO D6, 400 MHz, 8): 9.1 (m, 1H); 7.39 (d, 2H, J = 8.4 Hz); 7.33 (d, 2H,
J =8.4 Hz); 7.25 (q. 2H, ] = 6.8 Hz); 7.19 (q, 1H, J = 7.2 Hz); 7.11 (m, 4H); 6.8 (d, 2H,
J =8 Hz); 6.75 (s, 1H, H azole); 4.34 (d, 2H, ] = 6 Hz); 4.27 (t, 2H, ] = 6.8 Hz); 3.14
(m, 1H); 2.89 (t, 2H, J = 6.8 Hz); 2.73 (1, 1H, J = 7.2 Hz); 2.62 (m, 2H). MS/LC: m/z =
491.24 (M+H)".



O 71<0' F96.33.24386.2 O\ % 72\~ ~N394. 53. 44409.1 2 0 JAN 2004 -102 NH 2
R2~N'N- R3S Ex.RRR3Purity (%rt (man.)[MH + 73( | r93.43. 833d7JAN 2004 4\
| £95.43.41402.1 / Oci- Ollzzz W 75| (95.73.32426.2 0 1JtlI111\%76\0 Br
S92.43.64452.2 0 77198.13.66324.2 78! /91.23.98388.2 79.-81.94.09402. 2
8096. 14. 12388. 2 8196. 14. 03392. 2 -81-

A senies of 2-arylimino-1,3-thiazole-4(3H)-carboxamides was synthesized according to
method D using our robotic system (ACT MOS 496):

- R1 and R2 groups already described in method B
- R3=-CO-R5

- R4=H

- RS groups already described in method C.

METHOD E

Preparation of monoprotected diamine resin functionalized with a-bromopyruvic acid

R4 O

Br*ﬂ/“\O 0
6 Rs o _ .,OYRs{H/k(Br

o T Peptide coupling c O R4

General procedure: the monoprotected symmetrical primary or secondary diamine resin
(the preparation of which is already described in method A) is functionalized by peptide
coupling with a-bromopyruvic acid (10 eq.), DIC (10 eq.) and HOBt (10 eq.) in a
solvent such as DMF at ambient temperature. The resin is washed successively with
DMF then with DCM after 2 to 24 hours of stirring before being dried under vacuum.
The negative Kaiser ninhydrin test indicates a complete functionalization.

Preparation 22

N-carbamate of 2-{(3-bromo-2-oxopropanoyl)amino Jethyl Wang resin

R
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HOBt (0.93 g, 6.88 mmol) and a-bromopyruvic acid (1.18 g, 6.88 mmol) are dissolved
in 28 ml of DMF (0.5 M). DIC (1.07 ml; 6.88 mmol) 1s then added by syringe to
activate the acid. The mixture is stirred for approximately 15 minutes at ambient
temperature before adding it to the N-carbamate of ethylene diamine Wang resin (0.8 g;
0.688 mmol; load rate 0.86 mmol/g). After stirring for 3 hours at ambient temperature,
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the Kaiser ninhydrin test being negative, the resin is filtered and washed successively
with DMF (5 x 20 ml) then with DCM (5 x 20 ml) before being dried under vacuum.
An ochre resin (0.812 g) is obtained with a load rate of 0.525 mmol/g calculated from

elemental analysis of the bromine.

Synthesis of 2-arylimino-1,3-thiazole-4(3 H)-carboxamides
1) Solvent, a.t.
) Solvent, a 0

2) ./OTRS‘T(U\'/Br

O o) R4

" R1
No N 0
R1NH, + R2NCS - R2” %r
Solvent, 80°C S Y/,
R5
R4

3) Cleavage stage

4) Basic treatment

General procedure: formation of the thiourea is carried out in a solvent such as DMF or
dioxane by mixing an equimolar quantity of primary amine and aromatic or
heteroaromatic isothiocyanate. After stirring for 2 to 24 hours at ambient temperature,
the thiourea (2 to 5 eq.) is added to the functionalized resin then heated at 80°C for 2 to
4 hours. The 2-arylimino-1,3-thiazole-4(3 H)-carboxamide resin is cleaved by treatment
under acid conditions (DCM/trifluoroacetic acid at 50%) for 1-2 hours then rinsing with
DCM. The solvent is evaporated off and the free base isolated after treatment under
basic conditions (saturated solution of sodium hydrogen carbonate), extraction with

DCM or elution with methanol in a basic alumina cartridge (500 mg, Interchim).
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Example 5
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(2Z)-N-(2-aminoethyl)-3-{2-(3,4-dimethoxyphenyl)ethyl |- 2-(phenylimino)-2, 3-dihvdro-

1,3-thiazole-4-carboxamide

(C22HoeN4 O3S, MM = 426.54):
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18 ul (105 pmol; 2 eq.) of B-(3,4-dimethoxyphenyl)ethylamine and 12.6 pl (105 umol;
2 eq .) of phenylisothiocyanate are stirred in 1 ml of DMF for 18 hours. The thiourea is

added to 100 mg (52.5 umol; load rate of 0.525 mmol/g) of resin (Preparation 22) and

the mixture heated at 80°C for 3 hours. The resin is then filtered then washed
successively with DMF (5 x 1 ml), methano! (5 x 1 ml) then DCM (5 x 1 m!). The resin
1s dried under vacuum before adding 1 ml of a 50% DCM/TFA mixture. Stirring is

carried out for 1.5 hours at ambient temperature, the resin is filtered and rinsed with

DCM. The residue recovered after evaporation is then eluted with methanol in a basic

alumina cartridge in order to isolate 22.2 mg (quantitative yield; UV purity of 93.4 % at

230 nm} of a brown solid corresponding to the free amine.

NMR 'H (DMSO D6, 100 MHz, 8): 8.42 (m, 1H, NH); 7.32 (t, 2H, J = 7.1 Hz); 7.08-
6.63 (m, 6H); 5.76 (s, 1H, H azole); 4.31 (t, 2H, J = 6.6 Hz); 3.72 (s, 6H, OCHj3); 3.32
(broad s, 2H); 3.17 (m, 2H): 2.89 (m, 2H); 2.62 (m, 2H). MS/LC: m/z = 427.17

(M+H)".



method E using our robotic system (ACT MOS 496):
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A series of 2-arylimino-1.3-thiazole-4(3 H)-carboxamides was synthesized according to
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- R2 groups already described in method A
- R3=-CO-RS
- R4=H

- RS groups:
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METHOD F

Preparation of monoprotected diamine resins functionalized with N-protected amino

acids (Fmoc)
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General procedure: the peptide coupling of the monoprotected diamine resins with N-
Fmoc amino acids (4 to 10 eq.) which are commercially available (Bunin, B.A. The
Combinatorial Index, Academic Press, 1998, p. 77-82) is carried out in DMF at ambient
temperature for 1 to 24 hours with different standard coupling agents (4 to 10 eq.) such
as dicyclohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIC), a DIC/N-
hydroxybenzotriazole (HOBt) mixture, benzotriazolyloxytris(dimethylamino)
phosphonium  hexafluorophosphate  (PyBOP),  2-(1H-benzotriazol-1-y1)-1.1,3,3-
tetramethyluronium hexafluorophosphate (HBTU) or 2-(1H-benzotriazol-1-yl)-1,1,3,3-
tetramethyluronium tetrafluoroborate (TBTU). The resin is then washed successively
with DMF and DCM. The coupling sequence can be repeated (1 to two times) unti] the
Kaiser ninhydrin test is negative.

Preparation 23

N-carbamate of 4-[({[(9H-fluoren-9-yimethoxy)carbonyl]amino}acetyljamino]butyl

Wang resin
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The Fmoc-Gly-OH acid (2.36 g, 7.94 mmol) is activated with HOBt (1.07 g, 7.94
mmol) and of the DIC (1.25 ml, 7.94 mmol) in 22 ml of DMF for 5 minutes before
adding the mixture to butylamine N-carbamate Wang resin (1 g, load rate of 0.794
mmol/g) preswollen in 10 ml of DMF. After stirring for 18 hours at ambient
temperature, the resin is washed successively with DMF (5 x 20 ml) then with DCM (5
x 20 ml) before being dried under vacuum. 1.27 g of pale yellow resin is thus obtained

presenting a negative Kaiser ninhydrin test.
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Preparation of the thiourea resins
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General procedure: a resin described above is deprotected with a 20% DMF/piperidine
mixture. After stirring for one hour at ambient temperature, the resin is filtered and
washed successively with DMF then with DCM. The deprotection/washing sequence is
repeated a second time and the resin is dried under vacuum. The latter is preswollen in
a solvent such as DMF or DCM then an aromatic or heteroaromatic isothiocyanate (5 to
10 eq.) is added. The mixture is stirred for 2 to 24 hours at ambient temperature before
the resin is filtered and washed successively with DMF then with DCM. The resin is
then dried under vacuum and a negative Kaiser ninhydrin test confirms that the

substitution reaction is complete.

Preparation 24

4-[({[(]-naphrhyiamino)carborhioyl]amino}aceryl)amino]butyl N-carbamate Wang
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127 g of the above resin (see Preparation 23) is deprotected with 14 ml of
DMF/piperidine at 20%. The mixture is stirred for one hour at ambient temperature.
The resin is then filtered then washed with DMF (5 x 30 ml) then with DCM (5x30
ml). The deprotection/washing sequence is repeated once before the resin is dried under
vacuum. 0.781 g of pale yellow resin was thus obtained with a load rate of 0.758
mmol/g calculated after elemental analysis of the sulphur. 416 mg (2.2 mmol, 10 €q.)
of 1-naphthylisothiocyanate diluted in 6 m] of DMF is added to 0.3 g (0.22 mmol) of
this thiourea resin. The mixture is stirred for 18 hours at ambient temperature. The
resin is filtered then washed successively with DMF (5 x 20 ml) then with DCM (5 x 20
ml). 310 mg of a pale resin yellow is isolated after drying under vacuum with a load
rate of 0.66 mmol/g calculated after elemental analysis of the nitrogen.
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Synthesis of 2-arylimino-2.3-dihydrothiazoles
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2) Cleavage stage

3) Basic treatment

General procedure: the regioselective cyclization stage is carried out in aprotic solvents
such as dioxane, DMF or N-methylpyrrolidinone at 80 °C for 2 to 3 hours between the
thiourea resin and the a-bromoketone (2 to 5 eq.). The resin is then washed
successively with DMF, methanol and DCM then dried under reduced pressure. The 2-
arylimino-2,3-dihydrothiazole  resin is cleaved under acid conditions
{DCM/trifluoroacetic acid at 50%) for 1 to 2 hours then rinsed with DCM. The solvent
1s evaporated off and the free base isolated after treatment under basic conditions
(saturated solution of sodium hydrogen carbonate) followed by an extraction with DCM

or elution with methanol in a basic alumina cartridge (500 mg, Interchim).

Example 6

N-(4-aminobutyl)-2-((2Z)-4-(4-chlorophenyl)-2-(1-naphthylimino)-1, 3-thiazol-3(2 H)-
ylacetamide
(Ca5Ha5CIN4OS, MM = 465.02):

N
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80 mg (52.8 pmol, load rate of 0.66 mmol/g) of thiourea resin (Preparation 24) and 25.1
mg (105.6 mmol, 2 eq.) of 2-bromo-4’-chloroacetophenone are diluted in 1 m] of DMF.
The mixture is heated at 80°C for 2 hours. The resin is filtered then washed with DMF
(5 x 1 ml), methanol (5 x 1 ml) then DCM (5 x 1 ml) before being dried under vacuum.
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"1 m] of a 50% DCM/TFA mixture is added followed by stirring for 1 hour 30 minutes.
The resin is filtered and rinsed with DCM. The filtrate is evaporated then rediluted in
methanol for elution on basic alumina. 20.6 mg (yield of 84%; UV purity of 94.2 % at
220 nm) of yellow solid is thus isolated after evaporation corresponding to the free base.
NMR 'H (DMSO D6, 100 MHz, 8): 836 (. 1H, 1 =4.7 Hz, NH); 8.12 (dd, 1H.J = 2.}
and 7.3 Hz); 7.87 (dd, 1H,J =2.7 and 6.3 Hz); 7.63-7.34 (m, 8H); 7.13 (dd, 1H. ] = 1.6
and 6.7 Hz); 6.33 (s, 1H, H azole); 4.44 (broad s, 2H); 3.14 (m, 2H); 2.7 (m, 2H), 1.5
(m, 4H). MS/LC: m/z = 465.21 (M+H)".

A series of 2-arylimino-2,3-dihydrothiazoles was synthesized according to method F
using our robotic system (ACT MOS 496):

- R1=-C(R11R12)-CO-R10

- R2,R3 and R4 groups already described in method A
- R10 groups:
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EXAMPLES

Examples obtained according to methods A, B, C, D, E and F described above are
shown below. These examples are presented to illustrate the above procedures and must

in no case be considered as a limit to the scope of the invention.

5 The compounds obtained have been characterized by their retention times (rt) and by

mass spectrometry (M+H)".
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5_0.%21604



82.34.55397. 2

%

N a 258Ic |

98. 74.14388.1 Br 252 N . r93.54.24379.3 253IF i .
~~ r~o0 198.83.7368.2 25598.53.9332.3 Z Q JA% 2Q04 -
R 3 Ex. RR3Purity {%rt (min.)[MH{ 25692. 34.4366.3 2571
. ~~ -08.4W048377. 3 250r]|
260n95. 44. 59393. 3 261, 98. 74. 77430. 2 26290. 94. 76421.3 F F 263EF

82.45. 16
121

2470 Noy69. 33. 88355. 2 24899. 33. 79335. 2 2491 \99.43.86324. 2 256!\!3983. 97351. 2

~~97. 34. 49366. 3

98. 75. 72488. 2

=

N
rR2 \\rN
R3
s\}i

Ex | . R2 Purity {%) it (min.) | [M+H]"
51 @\' /@ 96 351 | 3702
F
52 - /@ 87 3.69 390.2
N!
53 @\" O 80.9 4.04 421.3
54 @\" @\ 97.1 37 | 436.1
55 @\" [ 94.6 3.59 4102
- /
56 @\ Br/Q- 95.6 392 | 4361
i -
57 >| 82.1 366 | 368.2
0/
Cl -
58 90.7 3.94 | 4022
-
o]
cl -
59 85.5 406 | 4162
-~
o]
c - )
60 /@ 94.4 409 | 40221
-
[»]
cl -
61 /© 95.1 399 | 4062
-

o]
-

b PRV,




264Ca | r
(mon.)[MH'

26798. 13 434.2 81 .

97.74.33410.3 o ~ 265011\
S,.. 10 JAN 2004 -122 NH2 r-] R2_,

, 98.53.42369.2 H ND 2660f 94 91 403.2 93
~, NNS xR 3 Ex. RR3Purity (9%rt
HzN-\~/ N O 268- NC al 97 3 414 o -
H N\4 2690 ~98.14.06403.2 H, N~S 0' 270\ 96. 24. 14430 96%&”5%4

- 101 -
NH?
R2/N\ N
R3
Vs
Ex. R2 R3 Purity (%) | rt(min) |[M+H]"
Cl (. -
62 /@ 93.6 421 | 4292
0 N
i 4 N
63 \©\ ) 93.6 439 | 4572
— | <
Cl v -
64 ©\ 96 422 | 4221
0 ci
cl v 0 -
65 [D 916 396 | 446.2
Q O
Ci -
66 Br/@ - 94.5 465 472
[»]
O -
67 | ¢ 2 97 307 | 3482
Q
o) -~
68 | ¢ 93.6 3.36 | 3822
Q
Q0
69 | ¢ ©/\v 93.4 354 | 3962
y :
0 -
70 | ¢ /© 04.7 341 | 3821
0
o -
(¢ /© 96.3 324 | 386.2
Q F
O -
72 < /@ 04.5 3.44 | 409.1
O N3




2 S.
SN.. HN
‘Cl842\N...

H=N~ \ DN 2710~ 1198. 34 467 281 .

H N

\/ Br
0 273 ~ FF 98.34.92525.2 51F ~HN\COF F 2740 °

272 \ rr

96. 84 458 , 52

" 76 Jhds

s HN o
=102 -
NH,
R2/NY
R3
L)
Ex. R2 R3 Purity (%) rt{min.) {[M+H]"
R B
73 /© 93.4 383 | 4372
$ e
0 -
74 | ¢ ©\ 95.4 341 | 402.1
8] c1
o o -
75 | [D 957 332 | 4262
o @]
o~ D
76 | ¢ Br - 92.4 364 | 4522
4]
] -
77 >| 98.1 366 | 324.2
) -
78 O 91.2 398 | 3882
79 ©/\v 81.9 409 | 4022
80 /© 96.1 412 | 3882
81 /© 96.1 403 | 3922
F
82 /@ 94.2 4.24 415.2
N!
83 CT/© 93.3 4.39 443.3




\ O 27596. 54. 28354. 2 276c193. 35. 02388.2 277ci O-68. 74. 96419. 2 0
JAN 2004 -123 H2 N 2-N-N R S /~--- R 3 Ex. RRR3Purity {%it (min.)[MH +

27897.84.86399. 2 279965.13388.2 28096.95.18415.2 28198. 65. 31452

r89.55.54443.2 oN ~J 283CIF F65.55.89510.2 O F
-103-

Ex. R2 R3 Purity (%) t(min.) | [M+H]
84 O - ©\ 96.3 428 | 408.1
[ ) ‘.
SR
85 O - [ @ 94.2 40 | 4322
(o]
86 - Br/@ - 95.6 47 | 4581

ON , 20

2% IR



"f F 284cl
286C94. 65.31403.1 N O r
~99.15.05414.1 NO ./ |

290.° 98. 35. 44430. 2

a0 97.84.89432.2 C.~) ofo / 28593.25.08369.2 N O
287c { .~_97.65.07434.1 N O ZN O 2881 ~NC
p JAN 204 -124 NHSr--r R NN S | ~-- Rlﬁ 04
Ex. RRR3Purity (%it (min.)[MeH + 2891 ~~99.15.39403.1 N O . L0JAND
N O .N3 29199. 45-40467.1 t N D =B f
292./~97.45.86458.2 C~N N O, 293F F99.55.87525.1
NH,
R3

S \/>_
Ex. R2 R3 Purity (%) rt{min.) |[M+H]"
87 © - © - 97 335 | 3382
88 © - ©/ 94 3.51 352.3
89 © - /© e 94 358 | 352.3
90 © - /© g7 342 | 3562

F
91 © - i - 86 401 | 4222
o

92 © - CI/© 06 399 | 407.3
93 © \ 7 365 | 391.3

N
94 © Q_§ - a2 a1 | 3782

0
95 © - N 95 343 | 4352
96 © B,/O - 97 3.91 | 4221
o | [T ©"’ a3 319 | 3392

N/




'ND:FF o 294C~ 98.55.21447.2 i MO 2950 r95. 74. 41396. 3 29692. 95. 06430. 3

297545 461 192 N D..

-125 NH2 R2_,

298cNL s91, 85.07441. 2 299

N NR3 S Ex. RR3Purity (%9rt (mn.)[ MH"

301G re96. 95.45494. 2 302r  875.49485.3 ti | r FF 303t |F I r
35.66.18552. 2 F F 304n 1C96. 74. 97474, 3105~
NH,
N
R2™ \\KN
R3
s\)—‘
Ex. R2 R3 Purity (%) | rt(min) |[M+H]
- -
| ©/ 32 . 333 | 3532
—
N
o | I /© 39 345 | 3532
e
N
w0 | [ /© 39 328 | 3572
—
N F
wr | [ j{/@ 42 38 | 4232
N/ F o]
02 | [ /© a1 389 | 408.2
T <3 -
w03 | [ m 14 343 | 3922
e N
N H
s | [ Q_ﬁ - 39 362 | 379.2
= 0
s | [T ) @—\ 28 32 | 4362
— 1 ”
" .
06 | [[ B,ﬂh 35 356 | 423.1
- s
N .
107 @\ © - 95 465 | 4641
|
- -~
108 ©\ 89 464 | 4782
|

2004

1. 95. 85. 18430. 3 2q¥$§
300C | 965. AN 2004



20 JgH 104

3051 83.95.24380.2 FF Fr ~ 3061 | 92.85.39414.2 F F/ 3071
925.14445.2 F F/ NO? FF 308F ~ NC 97.45.11425.1 1 | F 309
0 198.15.47414.2 F F F 310F )!:~F
- 106 -
NH,
N
Rz YN
R3
s\/>—
Ex. R2 R3 Purity (%) | rt(min) |[M+H]
- - -
100 @\ /© 82 488 | 4781
|
110 ©\' /© g a2 476 | 4821
i F
111 @\' F FD' ) 541 | 5481
' F)<O
112 @ ~/© 86 513 | 5332
<D
13 @\' % 9 45 | 517
| N
114 ©\' Q}_ 95 549 | 504.1
[o]
|
115 ©\" Eﬁ—\ 80 44 | 611
I s .7
116 @\' Br/@ - 89 54 | 5480
, |
117 ©\"F - 96 485 | 4222
AT e
118 91 486 | 4362
By
- ) F -
119 ©\ 88 5.08 436.2
AL D




97.25.47441.1 F FN3 1 0 JAN 7004 -126 NH R2~ N N R3 Ex. RZR3Purity (9%rt
(mn.)[MH + 311" F 3975.52478.1 1 F ~f F 3121 iN ,93.35.99469.2 F ~ F 313F
f F98.35.91536.1 ! FF F F F 314F C ~96.55.31458.2 F F 0 31598 (Y4AN.20840. 3
31693. 44. 66374. 2 317(:~~9 8.94.78405. 2

- 107 -
NH,
N
R 3
sf
Ex. R2 R3 Purity (%) | rt(min) |[M+H]"
'.F -
120 ©\ 95 496 | 4402
OJvF /©
F F
- F . -
121 ©\ ¢ 81 556 | 506.2
A e D
F F o)
'-F -
122 @L /© 83 534 | 4912
o [ <
- £ -~
123 ©\ CM 3 47 | 4753
O/RF N
F H
"F
124 ©\ % 91 550 | 462.2
o/kF\F o7
M -
125 ©\ @iﬂ 92 461 | 6192
O/FRF e N
126 @ ] /@ 92 552 | 506.1
O)YF Br s ‘ ‘
- -~
127 © 98 363 | 366.3
-
128 - 97 3.76 380.3
129 @\" /© 08 3.82 | 380.3
-— L
130 /© 08 367 | 384.2
F




0,
321]

1 98. 55. 82496. 2

N 3181 NC 97.84.71385.2 ,.; Zz:
98. 85.09438.1 Br
Ex. RRR3Purity (9%it (ruin.)[MH"

20 JAN 2004 - 127 Nr-r
32295. 85. 07429. 3

2~-N N R R3 S

_FF 323

31998. 14. 78374. 2 32011 97. 24. 9401. 2 ~N3

LOIAN 2004

Fi 324Q " 197.54.59418.2 2 0 JAN 2004 -128 NH 2 R2~N~N
-108 -
NH,
N
Rz \YN
R3
S\/f
Ex. R2 R3 Purity (%) it (min.) [[{M+H]"
131 @\’ fF ” 97 416 | 4502
Ko
132 @\, CJ/© 96 42 435.3
133 li:\" CH 21 39 | 4193
H
134 @\" Cb - 88 428 | 4062
0
135 (';I\" @dé—\ 97 368 | 463.3
136 @\" B,/@ - 82 4.09 450.1
137 0\\/© ' 93 344 | 4172
H,N’s\\o
- -~
138 °\\s,© 94 3.5 431.2
H, N8
2 »]
139 \\,© /© 95 371 | 431.2
H,N’s\\
[+] -
- /
140 | o /© 95 358 | 4352
H,N’s\\o F
141 °\/© f F/@f a4 427 | 5012
H,N,\s\\o F/KO




R3 Ex. RRR3Purity (%rt (min.)jMH)' 325933.71358.2 326EC: ;:D68 + 304.0 +
4.1396.2 327F F | 69+314.5 + 4.6462.2 F~0 328= 066 + 274.7 + 4.8484.3 329c
67+314.4 + 4.6457.2 N O. 330,. . r 67+304.3+4.5541.2 fI N 3311 <0 UJAB200
©333.9 + 4.0436.2 0 33264+303.5 + 3.6447.3 333\ ,~65 + 304-7 +4.9418.2
334168 + 293.8 + 3.9372.3 33569+294.2 +4p4.3410.2 2 Q JAN 2004 - 129 NH2 r6

RO~-N-N'S ,--- R 3 Ex. RR3Purity (%rt (mn.)[MH"' {~i 336li 68 +
304. 6+4. 8476.2-Q 337—a r61 + 324 8+ 483408 3 338¢
NH,
R3
s~\<;>_—_
Ex. R2 R3 Purity (%) | rt(min) |[M+H]"
142 °\/© /© 03 405 | 4866
HzH’\s\\o C[
143 °\\s,© % - 94 428 | 4572
H N W Q
2 o
144 0\\s,© @qé‘“\ 92 339 | 5142
HyW ™0 -
(o]
145 0\\/© Br/@ - 85 416 | 501.1
H,N’S\\ s
: o
(o} - -
146 < © 97 336 | 3822
0
o} - -~
147 < 04 353 | 3962
[8)
0 - -
148 | ¢ /© 97 36 | 396.2
9]
o] - -
149 | ¢ /© 97 343 | 4002
o F
150 <° - Fr/©' 97 3.95
. 466.2
. K _ |
181 | ¢ - N
95 401 | 451.3
0 )
o - -
152 < ¥ 15 357 | 4352
o N




66 + 304.55 + 4.71471.2 N O, 339~-Nr68 + 294.46 + 4.58555.2 340"a 122 +
115. 13 + 5.22520.4 341c:1Ji:111J67 + 244.09 + 4.14450.3 3421 \ 71 4 éﬁ@.@é+
3.74461.3 O N ~ 343f\ _y67 + 314.82 + 5.02432.2 34466 + 314.14 + z?% zl
- 345C~s65 + 314.74 + 4.94442.2 346Ca~sF F 65 + 315.25 + 5.47508.2 F 0 20 } N

2004 -130 |VH2 r-~5 R~ Nis s ~ --- Rq3gEx. RRR3Purity (%it (mn.)[MH’
347S62 + 295.28 + 5.5530.3 348gNo, 65 + 305.21 + 5.38503.2 349~-H r63 +
305. 03 + 5. 2458F+23506-S64—+305—59—+—5-—845523—35+—+-58—+28449 +
4.66482.3 0 352_ | \\ 64 + 264.01 + 4.11493 s'b M 3530~Scro65 + B15.54 +
5.71464. 2 35487 + 244.08 + 4.19399.3 355 F62 + 284.52 + 4.7437|2 356N |
Rz/NYN
R3
s\/>-
Ex. R2 R3 Purity (%) | rt(min} |[M+H]"
(8] -
153 < Q_B R 94 4.0 4222
0 [s]
o) -
154 | ¢ ©5<«—\ g5 345 | 4793
0 s .7
o - /A
155 < BF/C) - 05 384 | 466.1
o)
156 - © - 96 411 388.2
N | O
157 O - 90 414 | 402.2
158 - /© ' 96 431 | 4022
159 - /© 96 421 | 4062
F
160 - /T<F /@ 97 483 | 4723
F o
161 , CJ@ 95 457 | 4573
162 __, Cb\ 06 512 | 4282
163 - @:jé‘“\ 88 401 | 4853




"FF 62 + 285+5. 2503.2 aF 0 357I
5.19498. 2 , No_ 359N 3r

©5.58547.3 361" ~ \

~ ~58 + 265.08 + 5.25525.3 N3 2 0 JAN 2004
-131 NHZ R2 ~~~ ~--R3 Ex. RR3Purity (9%rt (min.)[MH* 35862 + 294.98 +

62 + 294.82 + 4.99582.2 er
56 + 264.37 + 4.49477.3 0 362! 64 + 325.32 + 5

\ \ 363F 946.36505.2 $r F 364F 986.39542.1 Br F FF

36062 + 285.39 +

NH 2
N
R2" Y N
R3
S f
Ex. R2 R3 Purity (%) rt{min.} [[M+H]"
164 - arﬂt 97 4.9 472.1

2954901084



'O FF 365,
U927.07630.2 O F f,
696. 73+6. 76687. 1 er
(% rt (min.)[MH + 3698r607.55652.3 D c:o0

r

FJ~ 25 + 726.74 + 6.77608.1 ~ F FF

O, Fo

367Br 23+736. 38+6. 42603. 1 F FN O 368f |,

FFOBt 10 JMIS -132 N\H2 R2 ~~---R3

366w~ |
F ~N26 +

Ex. RZR3RUT AN 2004

112
NH,
N
Rz [ N
\r/\>—R3
S
Ex. R2 R3 Purity (%) rt{min.) |[M+H]'
165 © >“’ 93 352 . | 332.3
166 © - @ 99 376 | 370.3
167 @ /© 97 39 | 3933
Nﬁ
168 © j{ /© 08 425 | 4362
F o]
169 © c./© 98 414 | 4312
Na,
170 © T ’ 99 479 | 4882
- 0 -
171 © E:@ 08 374 | 4102
O
172 ©”' @" 98 428 | 4103
173 ©’ %\ 98 438 | 3922
o]
cl :
174 © \Q—g‘ 08 473 | 4562
s Y
/' -~
175 ©\( >| 98 406 | 3743




370)i::!
Fi 373OzN °
~~ 375Dz NIF F ~~ 64 + 345.84 + 5.92507.2 F 0 3760C=N |
'+ 2B6+6.13529.3 | i
49+236. 45+6. 58551.3 / 2 0 JAN 2004 -
(mn.)[ MH + 38002NQ /61 +265.18 + 5.3481.2

826.39582.1 ¢ : 371le F945.74593.2 D N 372F\22 + 736.68 + 6.74564.1
~~59 + 274.88 + 5.13403.3 3740MN ~ -~67 + 305.35 + 5.44441.2 |
062 +
3771975.58502.2 /N O 37807Ny65 + 325. 71+5. 8586.2) ﬂﬁ

133 NH 2 R2~N~N R3 Ex. RRR3Purity (%rt

NH2
N
R2- N
\I:>_R3
S
Ex. R2 R3 Purity (%) rt(min.) |[M+H]
176 ©\( © 98 437 | 4123
F
177 E:IY /@ o7 446 | 4353
N3
178 ©\[/ )F<F /@ 98 48 | 4783
F o]
179 ©\( c./© 99 478 | 4733
180 ©\f/ K? 84 543 | 5303
- 0 -
181 ©\’/ [:@ o7 427 | 4523
o
182 ©Y @" 85 473 | 4524
| L2 CIy_ | e | sor |sses
0
. C)
184 ' m 93 533 | 498.3
s T
185 ©\f 2-’ 98 461 | 4582
3
186 @\' @ 97 523 | 496.1
| ¢




'3810MN ~r 45 + 214.57 + 4.68492.3 a N 38202N | Do\ 845. 9463.2 383::~:156 +
264.65 + 4.89410.2 Cl 384F E64 + 305.29 + 5-47448.2 CIF 385F |jF65 + 305. 78
+ 5.95514.2 clF O5 536 38663 + 278 + 6 2 02 F. . . 38765 + 315. 77 0+JAN 2004
5.81509.1 Fc | CINor 388F r~N. J62 + 325.59 + 5.79593.1 c le. 389 JC?30
+ 146.22 + 6.45558.3 F cl 390. D057 + 285401 + 5.2488.2 FS- c0 2 0 JAN 1004

-134

NH,
RZ/N\\I/N
S\/>_R3
Ex | - R2 R3 Purity (%) | rt(min) |[M+H]
187 ©\ /@ 96 534 | 519.1
| Na
188 ©\' F " 97 572 | 562.1
, K
189 ©\ m,@ 98 557 | 557.1
I NO.,
190 ©\ X? 96 616 | 614.1
i A ;
- o -
191 ©\ [D 9 497 | 536.1
| 0
192 Q @" 85 567 | 5362
]
193 ©\ %___ 96 586 | 518.1
i [v]
(=4}
-
194 ©\ \ 97 632 | 5821
| s =
NC - -
195 \© h 96 416 | 357.3
NC - -
196 \© 98 474 | 3952
3
NC - Ed
197 \© /© 97 486 | 4182
NJ




R2 N ~--

4.61499.2 CI0 N 39227 + 116.09 + 6.18470.2 cl

396rr59 + 253 + 5 3 42 o. . .
,J63+325.01 + 5.17647.2 f D ~ Br

R3 s Ex.- RR3Purity (¥%rt (mn.)(MH"
3930 r63 + 294.53 + 4.6464.3
39465 + 304.78 + 4.93502.3 395c rF F CI\ 61 + 285.16 + 5.35568.20 JAR 190

+ 4.4553.3 401\ 1 ~ 61 + 295.36 + 5.64524.3

391Fnb4 + 264.46 +

39760 + 305.12 + 5.34563.2 N O 3980 r
399N1B59+265. 55 + 5.7612. 4 40052 + 144.35

NH,
R2 ™= N
Ex. R2 R3 Purity (%) rt(min.} |[M<+H}
NC - P
108 \© j(; /@ 98 526 | 4612
F o}
NC - -
199 \© m/@ 08 512 | 4562
Mo,
NC N -
200 \© 97 572 | 5132
NC - o} L
201 \© [D 96 451 | 4352
[s]
NC - -
202 \© o8 518 | 4353
NC -
203 \© Q_)m 95 537 | 4172
(0]
Ne . ci
204 @ § 95 584 | 481.2
s .
205 /© >| - 96 363 | 350.3
F
206 /@ @ 98 395 | 3882
F F
207 /© /© 95 407 | 4112
F N
208 /©' F e /@’ 98 444 | 4542
F FXO




-88.54.52442. 1 403EF °
40695. 84. 99577. 11 4070- 195. 14. 44472. 19 408n;
/| s94.55.35498. 04 410t\ 94.15.61454.15 0 411835. 43526. 03 41294. 95, 4515. 97 2
N _R3 Ex.-RR3PtEity (% it (min.)[MM* 413N

97.15. 48576.95 N O =

0 JAN 2904 -136 NH2 1 °
393. 45. 52539. 00 414ci

r94. 64.72432. 15 404954. 78455. 16 405Hp_98

96.34.0483.21 O

0 20 JAN 2004 -135 NH2 R2 N --R3 Ex..R2R3Purity (%it (min.)[MH + 402.,

NH,
N
R2-
D——m
Ex. R2 Purity (%) it (min.) |[M+H]"
209 /@ Bl j 97 438 | 4402
F :
210 /©' ? 89 503 | 5062
F F
211 /@’ 96 387 | 4282
F
212 /© @ a7 44 | 4283
F
213 C—h 96 463 | 4102
; T o
214 m 96 4.96 4742
F s 7.
215 c|/© o4 538 | 4112
NO,
216 /© 98 563 | 449.2
217 c./©- /© % 577 | 4722
ND, 3
218 /© 98 6.04 | 5152
N,
219 ,,i::;:] 98 574 | 510.1

a

Zz
o

I B




4150 -1 Br92.75.69660.99 416)92. 25. 27555. 98 4170-~' N924, 756."7. 00 418er , 5

1 -,89.75.73581.87 419_\ 1 . y 87.85.77538.00 ~0 420T84. 44. 74449 (LN
42192. 64. 9436. 08 4225391. 25. 0459. 10 42372. 45. 0487. 16 20 JAN 204 -137 2
R2NR3 Ex_.-ReR3Purity (%rt (min.)[MH' 424r r 94.95.19497.07 5No_ 425
O 9r91.75.18581.05 O s 426dp~O 91.54. 67%76. 12 CO 42789. 64. 16487. 13 428 e ,
s 1 -91.75.38501.96 429Do\ 89. 95. 48458. 10 430F E87.15. 26484. 14

NH,
Rz Xy N
Ex. Rr2 R3 Purity (%) rt(min.) {[M+H]"
220 c.,,l::;:j "’k;?giz? 91 620 | 567.2
NO, Fr F
- o} -
221 CI,,I::;:] [: :][:::] 98 553 | 489.2
NO, o]
222 C.,,[:;:j \in;iii]" 9 6.38 | 489.3
WO,
223 | ,@ Q_} _ 97 6.0 | 471.2
NO, °
c!
224 \ 98 649 | 5351
ct .
No, s
Ol -
225 :@\ - 98 399 | 4263
[~} Ol
] j -
226 D\ © 98 434 | 4642
(=] [=]
| ’
d -~ -
227 | __JC //J::::j % 443 | 4873
. 1 [
d .
28| T | s /@ 97 478 | 5302
=y
4 - -
20| 7 |, Q 98 476 | 5252
! ol N O
J - | -
230 | I 'J<;E£;E? % 536 | 5822
c 0 .
I F F




0 431F o F95.75.41474.10 F 432),F |

a97. 45. 64535. 01 434F 0O
N R3 6x---R2R3Purity {%rt (rain.)[MH)'
436) ~F 94.74.67525.11 F O437F F Br / s 1 -92.75.B4539.94 F,/,0"'a D
438j ' F D\ 915.93496.09 F O 439\

r94. 65.51497. 12 F 433VN
€96. 25.69619.04 2 0 JAN 2004 -138 NH
435] F \ V. 9445-21514.10

NH,
N
277
U—Ra
Ex. Purity {%) rt(min.) |[M+H]
| ‘
21| T :© 95 423 .| 5043
(=] |
d
232 | I @" 97 47 | 5043
(-] Ol
d -
233 | ) N 98 499 | 4862
(] D|
d -
234 | m 97 53 | 550.2
(=] Dl
235 \\/© 96 344 | 4112
S\\
[+]
236 /© 95 304 | 4492
N
©
237 | o /@ D 96 411 | 4723
HzN/s\\o N
238 o\\,© 95 452 | 5152
H,N/S\‘a
239 o\\/© 95 439 | 5102
H,N’s\\
[+]
240 o\\/© A‘E,\j 94 501 | 567.2
H,N’s\\ r
Q
281 [ oy 9% 3.74 | 489.2

("]

-
o’@

3

x
"
z

2 M iy



82.44.82492.18 0 ZE 0" F 4401 /
Ns90. 45. 08505. 15 O 442c33.45.14533.18 443\ |/ y r
~93. 95. 26627. 10 4450 /093. 64, 78522.14 2 0 JAN 2004 -139 NH 2 1\ ?0
S Ex. RR3Purity (Qrt(mn.)[ MH + 446a ~~j

191. 65. 6547.98 f \

192. 25. 03482.14 0 441\ | /
97.65. 45543. 07 Qo, 44400

-119 -

944. 34533.15 OCO N 447~n{\!llgN

/NHZ

-

g / R 3

Ex. R2 R3 Purity (%) rt(min) | [M+H]"
242 o\\/© @" 96 441 | 4893

H,N’s\\

(%)
243 o\\/© % 96 456 | 471.2

NN o -
* =]
cl
244 \\s/© m 97 501 | 5352
5

By,



\
451c 193. 35. 74481. 03 cN3 452C 185. 36. 21509. 06 c 453t .
CN ~ 454c1N925.91602.90 C la O 455c191. 45. 54498. 06 cO 456-C091.ﬂﬁnmﬂéﬂﬁ.06

cl

0 N2 O JAN 2004 -

448Q 092. 65. 82504. 14 0 449l

84.95.76468.08 C C |

140 NH2 ro--, -,

N

-120 -

450c 495.45.54458.03 C
97.45.62518. 97 clcl

/INH
N
R2 \\I/N
R3

sf
Ex. R2 R3 Purity (%) | rt(min) |Ms+H]
245 © >-’ - 98.1 32 | 2902

- -

246 © 96.9 378 | 3242
247 © ©\ 69.3 388 | 355.2
NO,

- NC -
248 © \© 99.3 379 | 3352
.- -
249 © D 99.4 386 | 324.2
250 © /© 98 397 | 3512
N:
251 @ /@ 98.7 444 | 388.1
Br
252 © OD 935 424 | 3703
253 © K@ 82.4 516 | 446.2
e 0 i
254 © ED 08.8 37 | 368.2
0
255 ©\( >| - 98.5 38 | 3323




93. 14. 87496. 15 |

5 C 1 45888 5 480 58805 ...

RO '1~1 NR3 TT S, Ex.-ReR3Purity (%rt (mn.)(MH"

457,-J3/88 5 523 7988
4590 188. 24.69506. 18 460F
461Ny91. 24. 92519. 15 462N r 26. 95. 01547. 17
463N093. 95. 26557. 08 46493. 25. 08641. 13 O ~ B 4650 f 05. 74. 64536
46695. 34. 24547. 15 467B 92

Ex. Purity (%) it (min.) [[M+H]"
256 @/ ©/ 92.3 44 | 3663
- ) -
257 ©\ 82.3 455 | 3972
NO,
.- ’ NC
258 @/ \© 98.4 448 | 37173
.- ) -
259 /© 97.3 449 | 366.3
260 /@ 95.4 459 | 3933
N3
- -
261 ©\T/ /© 98.7 477 | 4302
Br
262 ©\'/ O,© 90.9 476 | 4213
263 @/ ’ @ 98.7 572 | 488.2
- o -
264 ©\W/ E D 97.7 433 | 4103
0
265 2 - 98.5 342 | 369.2
266 94.9 391 | 4032

&

12 95IAN 004




5 562 /33900 r. ..

(mn.)[MH -

o _
(1

20AN2004 -141 NH2 ro-]

R2 \ T5~ R3 Ex..R2R3Purity (%rt
yF 97.14.73484. 11

468a r_925.6518. 14 46975. 34.59494. 13 470 !
471p yr95. 44.81507. 11 N3 4721110. 74. 9535. 14 H 4730 r r 96.345JOVENE. 02
e NO 474 | r~N96. 54. 98629. 05
-122.-
/INHz
N
R2/ \\l/N
R3
s\/>_
Ex. R2 R3 Purity (%) rt(min.} |[M+H]"
267 o\\/© ©\ 98.1 381 | 4342
HzN’s\\o NO,
- NC -
268 o\\/© \© 97.9 3.78 | 414.1
H,N’s\\0
269 o\\/©" i 98.1 4.06 | 4032
H,N’s\\cJ
270 °\‘s/© /@ | 96.2 a14 | a302
H,N’\\D Nz
271 o\\,© /© 98.3 428 | 467.1
H,N’S\\o Br-"
272 Hi‘s\\/@ Q,@ 96.8 a5 | 4582
0
273 o\\/©' ' - 98.3 492 |s252
H’N,S\\D Fr ¥
- fo] -
274 o\\/© E :@ 97.1 384 | 4472
H,N’S\\O o
ct - -
275 ﬁ 96.5 428 | 3542
-
o]
Cl - ) -~
276 ©/ 93.3 502 | 388.2
-~
o}
o] - ’ .
277 ©\ 68.7 496 |4192
o ND,




475CI DO5. 24.5524. 08 c

47945. 64. 95377.14 C N 480r

10 476 1\964.06535.09 ~ON I, 1 477_Br 95. 35. 22549. 95 |

r795.17431. 07 C NC

ci 05 4781\94.15.36506.08 2 0 JAN 2004 -142 NH2 R2N~-N R 3 Ex. R%[I?Tmtmy

(Art (mn.)[ MH -

48156. 84.84442.08 C NN O z 4821 79. 25. 04415. 07 ~ N 483078. 45. 25438. 11 _CN\: N

V3 484 |

82.65. 47481. 10 -123-
/JNHZ
N
R3
s\/>_
Ex. R2 R3 Purity (%) rt{min.) |[{M+H]"
ci - NC -
278 @ 97.8 486 | 3992
-
[»]
[#]] - . -
279 /© 96 513 | 3882
0/
Cl . ' -
280 \©\ /© 96.9 518 | 4152
0/ 3
Cl - ' -
281 \@ /© 08.6 5.31 4521
O/ Br
Cl 7 N
282 89.5 554 | 4432
N
o | <
cl - e’ o .
283 \©\ 65.5 589 | 5102
. -~ I3
o =,
ci - o] -
284 E D 97.8 489 | 4322
O/ o]
285 .:./@ 2" 93.2 508 | 369.2
NGO,
- -
286 c./© 946 531 | 403.1
NO,
- - -
287 | _, ©\ 97.6 507 | 434.1
NG, NO.‘,
—~ |nc -
288 cl/© \© 99.1 505 | 414.1




C L~
487C.:Ir | 72.15.34480.98 5 _C N 488<Q,
48994.54.6386.09 2 0JAN 2004 -143 NH2 r-6 R2-
Ex. RRR3Purity (9rt (min.)[MH* 4901 95. 45. 34440. 04 CC s
4914Q05. 35. 05451. 06 CN 0 492LL .95.25.-22424. 07

FNF Oc 485= |

a72. 65. 81503. 17 cN 486C~795. 36560. 04 N O Br _C 1
.176. 95. 0441.09 C N
~ NN ~~-- R3S 70 JANT0

N
R2" \\l/N
R3
s\/>7
Ex. R2 R3 Purity (%) | rt(min) |M+H]"
289 c./li; /@ 99.1 539 | 403.1
Ne,
290 /Q /@ 98.3 544 | 430.2
NO ., Ny
291 c.)i; /© 99.4 547 | 467.1
NOD . Br
292 Q ~/© 97.4 586 | 4582
Jo, -
203 :./© AE? 99.5 587 | 526.1
- o -
294 ’@ Co:© 98.5 521 | 447.2
295 %' — 95.7 441 | 3963
296 % ©/ 92.9 506 |430.3
297 %J ©\ 54 519 | 481.2
0 o NE -
298 % © 91.8 507 | 4412
. e -
299 /@ 95.8 518 | 4303




r88. 55. 84512. 12 cl

496f ~N92. 95. 55569. 00 C 10 Bi
... S cl 498Eo 925.03450.06 <0 _.~ C 499y96.54.87397.11 NO s
5001 96. 15. 26451. 06 N OC 20JAN2004 -144 N F2 r

(9rt (mn.)[ MH -

501r 96. 14. 95462. 07125 -

497C |

C | F 49393. 45. 35447. 07 CNs 494E ~yj ~~ \96.15.67490.07 CF 0 495l

(0]

192 64 95 85489

201
R2~ N ~-R3 Ex. R2R3Purity

Ex. R2 R3 Purity (%) rt(min.) |[M+H]"
300 /© 96 528 | 457.3
N3
301 - /© 96.9 545 | 4942
Br
302 %’ C//© 87 549 | 4853
303 % /(9 356 6.18 | 5522
o "-'-_-— o .
304 (:@ 96.7 497 | 4743
0
305 I;\' Z d 83.9 524 | 3802
E
F ] - -
306 92.8 539 |4142
F -
307 :@: ©\ 92 514 | 4452
F ) F N°2
¥ f e NC -
308 \© 97.4 511 | 4251
¥ F
309 :[i;;' /© 98.1 547 | 4142
F
F - L
310 97.2 5.47 | 4411
F F
¢ N;

AN 00



50695. 85. 46580. 03 N OO~ Br
508<093. 55. 07461.08 N O,

"N ON O 2 50296. 35.15435.08 N O, F 50396. 25.31458.11 N O 504] , F
JC) 96. 55. 57501. 08 N oF 0 505~ rr89 5 523 38615 . o ... NOL
507gt | 1 -~94.25.45500.96 N O, 29 JAN 004
50998. 54. 29408. 18 51097. 24. 98462. 13 4d 11, ..~
96.44.81473.19 ~ No 2 0 JAN 2004 -145-NRgZ- R2' NN
/JNH?
Rz/N\\I/N
R 3
S\/>——
Ex. R2 R3 Purity (%) rt(min.) |[M+H]
- - Ny
311 :@: /© 97 552 | 478.1
£ Br
312 :@: Cl/© 93.3 599 | 469.2
313 ji;\' ‘AE?" 98.3 591 | 536.1
F J - o] -
314 E D 96.5 531 | 4582
0O
315 - 2 g 98.7 412 | 3403
R _
317 , @: 98.9 478 | 4052
NO,
NC -
318 , \© 97.8 471 | 3852
319 / /@" 98.1 478 | 3742
320 - /@" 97.2 49 | 4012
N
321 ,, D - 98.8 500 | 438.1
Br™.




~R3 S Ex. RRR3Purity (%it (min.)[MH' 51296.34.9446.17 513N94. 74.93469. 19
514j , F 96.95.29512.17 F o 51590. 65. 33534. 20 51696. 35. 15591. 13 517r§r L“é?
©=93.55.47512. 04 5 5180 954.65472.19 a .~ 519F F .r05.55.14420. 13 S30tANEI04

, r95.65.63474. 07 FCl 521F~ 93.85.35485.10 N O 522F F , 95. 15. 53458.09 F 20
JAN 2004 -146 N'H 2 r-6 R 2-~ ~~N ~R3_S$,£x. RRR3Purity (%rt (min.)[MH"

Ex. R2 R3 Purity (%) rt (min.) |[M+H]"]

- ,© 95.8 507 |4203

323 - )? 98.5 582 | 4962
SU .
O - [ ]@ 975 450 | 4182
0]

322

324




523F F ,
886 .

-147 N H ?

rr94.25.67481.10 f3 524F F |

- 128 -

rj F94. 65. 9524. 09 FO 525FF4 15 546
.. 11 526F F92.65.83603.07 FO ~ Br 527\ /89 F8 FBr .5.87528J9ﬂﬂ@4F

528F F92.35.41484. 11 F 52998. 23. 75380. 18 53096. 44. 35434. 11
- 53196. 54. 19445, 13 NO2 53295. 74. 25418. 14 F 533N ' 94.44.33441.13 2 0 JAN 2004

NH

Rz/N\\I/N
R3
s\/>7
Ex. R2 R3 Purity (%) | rt(min) |[M+HJ
325 © >] d 93 371 | 3582
326 © - @ " 68+30 | 4.0+4.1 | 3962
F
- E v
327 © )<F 69 + 31 45+46 | 4622
F 4]
328 © ©/\o/© 66 + 27 47+48 | 4843
- =
329 © N 67 + 31 44+46 | 4572
No,
330 © K\~’© 67+30 | 43+45 | 5412
D\) 8r
. / 0 "
331 © [ D 62+33 | 3.9+40 | 436.2
O
- -
332 © /JA/D 64+30 | 35+36 | 447.3
[8) N
333 © | Q_§ - 65+30 | a7+49 | 4182
8]
L
334 ©\ -~ 68+20 | 3.8+39 | 3723
- S
335 ©\ 69+29 | 42+43 | 4102




R2~ ~~N R 3 Ex. R2R3Purity (%rt (min.)[MH - 534F F 95.54.69484. 14 F
535 j (~89. 54. 81506. 18 536~N i

538CO Dt::::

r95. 54. 54563. 08 537%r / s 192.24.79
..~93.74.07444. 14 5391 95. 44. 25416. 10 5401 195. 75. 0547

54195. 64. 81481. 05 NOz 542Q05. 44. 96454. 07 |
F 95.95.4520.04 x i F O -148 NH2-BEX9- 545 546

544aj

F J 543l

A

0i 94. 45. 05477.10 N9

NH
Rz/N\\rN
R3
s\/>_
Ex. R2 R3 Purity (%) it (min.) | [M+H]"
- E -
336 ©\ % /@ 68+30 | 46+48 | 4762
o '
337 ©\ CTD 61+32 |48+489 | 4983
338 Q . /© 66+30 |4.55+4.71| 4712
339 - /© 68+29 ~ |4.46+4.58| 555.2
©\ OQ Br
= -
340 ©\ )fgé 22+11  1513+522| 5204
L o -
341 ©\ [ D 67 +24 |4.00+4.14| 450.3
o
v v
342 ©\ J:\/O 71423 | 37+374 | 4613
0 N
-
343 ©\ N 67+31 |4.82+502] 4322
o]
344 >| - 66+31 |4.14+4.39| 404.3
-
s
- -
345 @ 65+31 |4.74+4.94| 4422
—
1) F
346 /FKF 65+ 31 |5.25+547| 508.2
s -~ F 8]




547 548 549 550 551 552 553 554 555 cl cl cl cl R2 Br
. 1 s Purity (%rt (min.)[MR] + 89.55 51542, 11 945.26599. 02 92. 95. 4519. 93
92.34.72480. 08 926.01585. 84 96.76. 18639. 79 95. 85. 84650. 83 966. 0462381 41,

94. 76. 22646. 85

Br Br

Br Br Br R3 Br

.130-
NH
N
R2™ \\l/N
R3
S\}‘
Ex. R2 R3 Purity (%) | rt(min) |[M+HJ
7 0
347 . 62+29 | 528+55 ]| 5303
~ T
S
348 . /© 65+30 |5.21+5.38| 5032
s ND,
349 /© 63+30 |5.03+524| 587.2
s O g
350 /lig 64+30 |559+584| 552.3
/ H D
s
- 0 -
351 E :@ 58 +28 |4.40+466| 482.3
) - [}
352 m 64+26 |4.01+4.11] 4933
s - Q N
353 ' N 65+31 |554+571| 464.2
- 0
S
354 /@ >| sl 57+24 |4.08+4.19| 399.3
N!
355 /© © 62+28 | 452+47 | 4372
N ;
356 /@ j{ 62 + 28 5+52 | 5032
N3 F o
357 /@ @/\OD 58+26 |5.08+5.25| 5253
N3




956. 39689. 82 88.86.7711.88 2 0 JAN 1004 20 JAN 2004 -149 NH2 N R2--

Br Br__|

R 2~N1,3

~ R3 Ex. RRR3Purity (%rt (min.)[MrH' Br 556r 94.96.4768.76 ' Nyl aN 7
. Uﬂlilsmﬂ
557Br 956. 35689. 71 Br Br 558Br093 6 649 70183 10... Br / Br -150
- 131 -
NH,
Rz/N\\rN
Ex. R2 R3 Purity (%) t(min.) |{M+H]
358 /@f c./© 62+29 |4.98+519| 4982
N3 NO.
358 /© /© 62+29 |4.82+4.99 5822
Na OO Br
360 /@ B T | s2+28 |539+558| 5473
NB
- [¢] -
361 /@ E:@ 56+26 |4.37+4.49] 477.3
Nj a]
362 /© %_ 64+32 |532+555| 4592
Ny ¢
363 /©>[/F >| g 94 6.36 | 5062
gr . 1
364 /©$(; @ 98 639 | 542.1
Br
Fop g
365 ,@/F F T 25472 |674+6.77| 608.1
Br ¢ 7] FXO
366 ,©Y D7 = 707 | 6302
Br ] 1 ©/\0
%7 | @ c,@ 23473 |6.38+6.42| 603
F F NO,;
368 ,@%» /© 26+69 |6.73+6.76| 687.1
Br ; T O X

~~S

Ler
N



" Ex. RRR3Purity (!o)rt (min.)(MH* 55987.54.07408. 18 560l
5611""' a 89.54.04421.17 3 562

564jt 9 92.54.27459.14 N O = 565_

r92. 64. 41444. 2 567I
56986. 74. 23422.21 2 0 JAN 2004 20 JAN-2804 -

eN64. 24. 53463,

" 89. 64.
N r54. 64. 37449. 23 563F F 92. 74.
~CO) 0 94.23.87438. 18 O 566l
\ 92.23.5449.21 O N 568(:ro092. 44. 53420. 17

151 N 2-,N/-RR
Ex. RRR3Purity (%rt (min.)[MHL+ 57093.74.38472. 12 57188. 74. 27435. 19 572

L\)I_l_

RZ/N

T\>-R3

NH,

Ex. R2 R3 Purity (%) rt{min.) | [M+H]"
369 | Al ' 60 755 | 652.3
F
- fo) -
370 |, i [ D 82 639 | 582.1
F 0
371 ,,@F m 94 574 | 5932
F O N
372 a,/@/F % R 22+73 |668+6.74| 564.1
. o
o,N -
373 \© >| - 59+27 |488+513| 4033
O,N - -
374 \© @ 67+30 |5.35+544| 4412
Q,N - -
375 \© /J”<F 64+34 1584+502| 5072
F
O,N - -
376 \© ©/\/© 62+28 | 6+613 | 5203
O,N - -
377 \© . /© o7 558 | 5022
NO,
O,N - -
378 \© — 65+32 |571+58 | 586.2
O\/’ fr
02N - ——
379 \© 49+23 |6.45+658| 5513

é@%@?ﬁ?ﬁ FF




5731 F .
576l

93.85.15530.18 F F 574r~ y 93.64.55473.17 N O..
93.44.65458. 24 14- 5770 N91.83. 71463. 23 578l |

r83. 14. 38436. 23 580Br92. 74.56486. 14 2 0 JAN 2004 -152 _N EX.RZRSQgI
581! N3 ' 88.94.43449. 24 582! N . 80. 44. 65477. 25
585C93. 24. 23466. 23 586~

(%9rt (mn.)[ MH"

i
;

y 935.34544.19 F F 584!c
.944.82472.28 5870 N ~92.13.88477. 28

94.34. 7%387.20 N O .

NH
Rz/NYN
R3
Ve
Ex. R2 R3 Purity (%) | rt(min) |[M+H]"
O,N . 0 -
380 @ [ :@ 61+26 |518+53 ] 4812
0
OZN - L3
381 \© m 45+21 |457+468| 4923
Q N
O,N -
382 O Vo 84 59 |4632
o]
383 | /© 2 - 56+26 |465+489| 4102
(=]
o -
384 | /© @ 64+30 |520+547 4482
ct F
F L4
385 | ,@ % 65+30 |578+5.95| 514.2
[=4] F 0]
386 | ,© @/\OD 63+27 |5.8+6.02] 5362
(=3}
387 | ,@ i /© 65+31 |5.71+581| 509.1
€ MO,
388 /© /@ 62+32 |559+579| 593.1
F N
c O Br
389 | ,@ /%9 30+14 |6.22+6.45| 558.3
cl
390 |, /© [ D 57426 | 5.01+52 | 4882
cl o]

57586. 84.07452. 21
-;91.64.85434. 20 579_

%ﬁwg%%!F



58801. 75. 06448. 23 589! '

?CNN i

r83.14. 62419. 20 C N 590C NBr 935. 06469. 09 591!
884.89432.18 a 2 0 JAN 2004 -153 N R 2N~ _-,R 3 Ex. RRR3Purity (9rt

(min.)[MH + yr 592N . 88.55. 02460. 23 CN 593F F93.25.69527. 16 C I\E =
59491. 65. 11470. 15 C NN O 59590. 24. 53449. 19 C NO / 59691. 95. 4455, 4§ JANN004

597ym r90. 23. 99460. 20 ¢ NO N 598935. 41#431. 16 C NQ 59986. 14. 05424, 22
60091. 84. 17474. 12 Br 601. ~~90. 24. 04437. 19
NH,
Rz"N\
Uas
S/
Ex. R2 R3 Purity (%) | rt(min) |[M+H["
301 | ,@ m 54426 |4.46+46%| 499.2
cl o] N
392 F,©' % | 27+11 |e09+6.18| 4702
Cl ©
393 %—i >1 - 63+20 |453+46 4643
394 % © 65+30 |4.78 +4.93| 502.3
F
395 - £ “| 61+28 |516+535| 5682
= |X
396 % B ©/\,© 59+25 | 53+542] 5903
307 g c /© 60+30 |5.12+534| 563.2
ND,
308 - . # 63+32 |501+5.17| 647.2
399 % @ T | se+26 |555+57]6124
400 % m 52+14 | 435+44 | 553.3
[»] N
401 % Q_}\ 61+29 |536+564| 5243
]




602. 86. 44. 34465. 24 20JAN2004 -154 N R 2~N -7-R 3 Ex. R2R3Purity (%rt

TRk ©

(mn.)[MH " 603. rF F 93.54.91532.19 F . r ~ ~F F 604..93.44.3475. 16
t oONOS 605C co: 087. 93. 86454. 20 o 60691. 84. 47460. 25 -10 60790.73.4
N 60811 924.55436.19 ~ } ft ! 0 - 60985.95.19541.25 "r 610%$92. 4
- 135 -
NH,
RZ/N\YN
R3
s\/>—
Ex. R2 R3 Purity (%) | rt(min) |[MeH]"
- - F -
403 @/ \© 946 a72 |43215
- -
404 @Y /© 95 478 |455.16
NS
405 ©\l/ c,/© 986 519 49312
406 . 95.8 499 |577.11
- o -
407 ©\‘/ E D 95.1 444 47219
0]
408 @Y m i 9.3 40 |48321
o) N
NG
409 BN~ ~ 94.5 535 |498.04
410 @l\‘/ % - 941 561 |454.15
0
e
411 ©\ ©/\v 83 543 1526.03
. .
R F -
412 ©\ \© 94.9 54 |515.97
|




Bf 6111 r 89 45 554 ~7523 H ... 6~~ V9 ry 612 588.75.58582.28 ,-F F v+
6137 ~S~~93.26.06649.24 ] F | J ~i F 0 20 JAN 2004 - 155 N R 8 JAN200
Ex. RZR3Purity (9%rt (min.)[MH + 592 8 614Gn 094.15.55.1 , | rOr
-136-
W/NYN
R3
sf
Ex. -R2 R3 Purity (%) t{min.) |[M+H]
413 @ /© 93.4 552 |539.00
1 N ;
414 ©\ c,/© 97.1 548 |576.95
| NO,
415 @ /@ 927 569 |660.99
- o .
416 @ [ :@ 922 527 |555.08
| o]
- v
417 @\ /JA/D 92 47 |s67.00
i Q N
418 @ Br/@ - 89.7 573 |581.87
|
419 @ Cz_\)“ 87.8 577 [538.00
Q
i
420 e ©/\v 84.4 474 |446.14
S/ i
o e -
421 2.6 49 1436.08
5/
422 e /© 912 50 |459.10
S/ N3
423 " ,@ 724 50 |487.16
— |<J

Fi



615M ~~ 0905. 09571.23 G ~ 5 6161 93. 35.91577. 26 61794 24 53582 GO N1.4..

618 a r
621!

2004 -

92. 15. 84553. 22 6191

_ rr86.75.39503.12 F '
92.26.13598.06 s .

r76.65.06490. 15 F Br
BrN3 ' 622N815.47531.15 F BrG 623F F

6201 91. 25. 5653

FrF F 624l r-C?84.85.59541.03 ¢ " FBfNp i
156 N -137 -
NH,
N
R3
Y
Ex. R2 R3 Purity (%) | rt(min) |[M+H]"
424 ©\ m,@ 94.9 519 |497.07
—
) NO.
425 - /© 91.7 518 |[581.05
©\5/ DQ L1
- e} -
426 ©\ [D 915 467 |47612
—
[ 0
427 ©\ m 89.6 416 |487.13
S/ o N
428 ©\ B,/O - 91.7 538 |501.96
—
]
429 O\ Q_&\ 89.9 548 |458.10
- 0
s
430 | T r /@’ ©/\v 87.1 526 |484.14
e -
F v |F -
431 F/© \© 95.7 541 |474.10
Ay
; - -
432 F/© /@ 94.6 55t |497.12
FXO N3
F v -
433 F/@ c,/© 97.4 564 |535.01
K
434 | T s /@" /© 96.2 569 |619.04
o 7

%2 89400

2 0 JAN



R2~N-~R3 Ex. RRR3Purity (% rt (min.)[MH + 625885.04520.11 F Br0O 626l
\91. 65. 91526. 14 Br 62789.44.49531.11 F 8rp N 62890. 35. 89502. 10 FZ BUAN Q)04

62983. 34. 41458. 20 630l
NED. ..

F

o\\ 91. 54. 72508. 08 Br

632s r 57.74,71499.23 IN I, o 633CIF F 92 54 566 F r8512
138 -
NH,
N
R \\’/N
R3
L)~
Ex. -R2 R3 Purity (%) it (min.) | [M+H]"
. - 0 v
435 F/@ E:@ 94 4 521 |514.10
K .
43 | © F/@’ )/\/j@' 947 467 |525.11
F/KO [s] N
O
437 )% & - 927 584 |530.04
S
F o]
43| * F/©' Cb_ 91 593 |496.09
F/LQO °
439 @\/@ ©/\v 82.4 482 |492.18
9]
v F -
440 @\/@ \© 92.2 503 |482.14
O
441 @\/@ /© 90.4 508 |505.15
(o] Ny
442 @\/@1 ,© 334 514 |533.18
0 <=
-’ /
443 @ /@ "/@ 976 545 |543.07
o o,
444 @\D' (\Q 93.9 526 |[627.10
o 0\) Br
- 4} -
445 @\/@ [D 936 478 |522.14
[»] Q

r\% 631Cl ~ 87 4 471 C-85718
oF ...

F



634115 4 13 9393509 OF...
2004 -157 NR 2 Ex.R2R3Purity (9rt (mn.)[ MH +
| --91.73.88499. 21 63891. 95.22470.18 I~ o0 2
Ex. RR3Purity (99it (mn.)i My]+

N D 2 635cI D89 4 488 32919 C A

63693. 64. 99494. 21  637C
4 JAN 2004 -158 N R2~NRERIAN 204

-139-
NH,
N
R27XN
R3
s\)‘
Ex. R2 R3 Purity (%) it (min.) | [M+H]"
oo oo - e
o} e} N
10
447 oS = 916 56 |547.98
(@]
448 @\/@ Q_B - 92.6 582 |504.14
o o
c 1 i
—— F' -
450 ] \© 95.4 554 |458.03
[+ |
451 @c /© 93.3 574 |481.03
1
c 1 Ny
452 ©\ ,© 85.3 621 |500.06
c 1 N
T <
453 E;l\c c./© 97.4 562 |518.97
c NO,
- '
454 92 591 |602.90
[ (\"
c D\) Br
- o -
455 ©\c. [j@ 914 554 |498.06
c 1 8]
- -
456 @\c. m 91.4 498 |508.06
[ 0 N

0 2 0 JAN



639Br 957. 28374. 10 640r
642796. 6321. 24 643- -

646Mea

v/ ~%857.66388.1 2 0 JAN 2004 -159 N NR3 R 2 S Ex. RRR3Purity
(min.)[MH " 650CF~ 847.96378.21 3 65183F. 14356. 23 652y |

C O 653765.37353.29 654" 'r f1836.84338.30 65581. 7.51352. 29

| 877.62364. 24 CF 641l

~~1 846. 75342. 23 5
, N814. 96339. 29 644t 1826. 44324. 28 645| CD837. 16338. 30
r-596.6356. 25 aMe 647/ | \867.28402. 23 648= ~-847.29346.20 ARI004r '

(%rt
r737.02335.26 N

RZ/J%br/N
R3
L)~
Ex. -R2 R3 Purity (%) rt{min.) |[M+H]"
457 (;l\“ B,/Q- 88.7 59 |523.88
ci
458 (;I\c. Q_§ 88.5 5.88 |480.05
[ | ©
459 % ©/\v 88.2 469 |506.18
i —-_-__’ F
460 % \© 93.1 487 |496.15
461 % /© 91.2 492 {519.15
N3 .
462 % CID 26.9 501 |s47.17
463 /© 93.9 526 |557.08
No,
464 - ,© 93.2 508 |641.13
= |5
e 0
465 [D 957 464 |536.15
0
466 % m 95.3 424 |547.15
[s] N
467 e 92.3 539 |562.00




 656Me0756. 99370. 27 OMe 6571 \ f777.6416.26 \ ' + 658f 807. 65360. 25 6591 ~~ r

|~ r f 877.37392.10 Br'

vF'

v 660CFaF717.7382.16 20 JAN 2004 -16Q (N
661636. 9360. 21 5F 662c 596. 733

/ S Ex.R2R3Purity (%rt (mn.)[MH"

663L . F805.06357.26 | 664F636.61342. 26 665F82728356. 25 666M e O
rr396. 74374. 22 Ove 6670 ~F857.42420. 241668817. 39364. 26
R3
sf
Ex. R2 R3 Purity (%) | rt(min) |{M+H]"
468 %’ % N 92 56 [518.14
o]
J -
aso | 1 ©/\v 75.3 459 48413
c °| -
] :
a0 | M1 \© 7 97.1 473 |484.11
cl1 Ol
d ~ -
N /@ 95.4 481 |507.11
: 1 |
l -
472 I:\ ~,© 10.7 49 |535.14
A G
I -
Q .-
473 CII;\o' c’/© 96.4 507 |545.02
f _, B
474 § N 96.5 498 [629.05
A2 oy
d 0 -
ars | [:@ 952 45 |524.08
° T o
[
ate | 1 )A/j@ %6 406 |535.00
° T [6® >
|
o -
A W e SP N 95.3 522 |549.95
|
: ~
ar8 | T Q_\)H 94.1 536 |506.08
cl 01 Q

M ©



669Br '

- 848.03407.3 G 676Me0 _ ,rr

918, 24415.2 G

v(3038. 28443. 2 670cF~888. 61433. 2 671r

817.59425.3 N |

_r 887.7411.2 G5 20 JAN 2004 -
161 NGR2 ~N ~R3 , S Ex. RRR3Purity (%rt (min. )[MH" 672NCN | i
807.76390.26 G 673~ | r N | 856.08408.3 |G 6741 " rN897.36393. 37 678N X4

DVeG 677838. 03471. 3 678l

142
NH,
R2/N\ N
UM
s/
Ex. R2 R3 Purity (%) | rt(min) [[meH)*
479 ©\ 2 - 456 495 [377.4
CN
480 ©\ ©\ 79 517 |431.07
CN (o]
481 ©\ @\ 56.8 484 |442.08
CN NO,
482 ©\ © 79.2 504 |415.07
CN F
483 ©\ /@ 78.4 525 |438.11
CN N
484 Q )F<F ’ 82.6 547 |481.10
CN F o]
- -
485 @ n/© 726 581 |503.17
n |
486 ©\’ /Q 79 536 |560.04
487 ©\ o / S\ - 72.1 534 |480.98
CN
E ' 0
488 @\ <, R 76.9 50 |441.09
CN
489 @ - 94.5 46 |386.00

[¢)




29 JAN 2004 -
679787.41419. 09 B r O?N 680J ' ~J756.98369. 23 ~07N 681i ZN a817. 51383)AR3f82!

J 857.46391. 20 \

162 N r-|

815.18369. 26 1\% 685 MeO ~ '

690r \ \787.48371.21

766.73354.26 J 'r\ 686i
6871 Me0 ' 807.48376. 22 688Br\ \838. 144244311 689J \

i OZN 683NCMe0746. 79351. 21 684~N i

NR3R2 S Ex.RR3Purity (%9rt (mn.)[My]+

=y MO~ \\

1 ~Me0877.39368. 27
r \ \838.37414.14 CF

Rz"N

N

NH

2

S
3
T )
Ex. R2 R3 Purity (%) t(min.) |[M+H]"
490 @ @ 95.4 534 |440.04
c cli
491 @ ©\ 95.3 505 |451.06
c NO,
492 © © 95.2 523 |424.07
c1 F
493 @ /© 93.4 535 |447.07
c 1 NS
494 ©’ P F ' 96.1 567 |490.07
c F/KO
495 © @ 88.5 584 |512.12
T o
496 @f /Q 92.9 555 |569.00
c O o
G
497 B = 92.8 564 |489.95
(o |
. O
498 @ < 02 503 |45008
c
- .
499 @ }”" 96.5 487 |397.11
500 @ ©: 96.1 526 |451.08
N o, c1




" 6911 ~855. 88389.24 2 0 JAN 2004 -

(mn.)[ My]

6921 |

697T867.41402.01 OC F 3

163 N R2 S Ex. RRR3Purity (99rt
-797.53374.24 693ir838.1388. 23 694778. 18452. 23 695I

. r818.14396.20 696i | .0 767.94413.16 -t 20 JAN 2004 -164 N R2NZHBJAN-2004 |
5 EX. RR3Purity (99rt (mn.)[MH*
698" ~T937. 57360. 16 699746. 32361. 23 7004F3 .

' T887.75344.19 |

NH,
R2/N\ N
\f:)_m
S
Ex. R2 R3 Purity (%) rt{min.) | [M+H]"
501 © ©\ 96.1 495 |462.07
N O . NO,
502 @ @ 96.3 515 |435.08
N O, ¥
503 @ /© 96.2 531 |458.11
N O . N
- v
504 )F/\F 96.5 5.57 {501.08
NGO, F 0
505 @ °,© 89.3 586 |523.15
506 © ,Q 95.8 546 |580.03
N O, OQ B
-
507 @ B,/@\_ 94.2 545 |500.96
S
NoO,
— o
508 @ <o - 93.5 507 |461.08
NG,
509 @ ad 98.5 420 |408.18
- -
510 \\/© @\ 97.2 498 |462.13
(ol |
- - *
511 @ @\ 96.4 481 47319
NO,




701~ T836.88317.22 3 Br

7041

'(%rt(mn ) [ MeH

r

702T938. 33509. 9 Br

Br 4

.~ 703908. 69411. 99

!

ci

070 C F
0" JAN 2004

p Me~_728.16382.21 r 7051 \ pT817.27382.2 706827.7436. 05
3917.85394.16 2 0 JAN 2444 - 165 N R2~N~N~R3 S EX. RRR3Purity
7080 806.59395.19 0:::/ 709CF3 .R \877.99378.16 \ 710+ '
*837.3351.2 3 711Br 898.58543. 85145 -
NH,
RQ/N\\I/N
S\J}h—Ra
Ex. R2 R3 Purity (%) rt(min.) | [M+H]"
512 @ @ 96.3 a9 |446.17
513 @ /@, 94.7 493 |469.19
Nj
514 @ /FKF,©¢ 96.9 529 |512.17
F o]
515 @ ~ °,© 90.6 533 |534.20
516 ,© 96.3 515 |591.13
517 Y@ a:/@*- 93.5 547 |512.04
- 0
518 @ <oj©1 95 465 [472.19
519 ;;)/© >‘ - 95.5 514  |420.13
520 F@' ©\' 95.6 563 |474.07
. cl
521 F® ©\' 93.8 535 |485.10
F NO,
522 F\F}/©' © 95.1 553 |458.09
F £




|l r Br Sr

712G |
714827.62416. 19 715" r

*898.9446.01 ~ C

713i

oMe *728.35416.19 -0:
.nomr857.84436.05 7160 C F 1887.97394.14 [ y
717756.82395. 21 718CF3888.13378. 13 7193787.5351. 2 20 JAN 2004 - G5 JAN 2004
R2°N-R3 Ex. RRR3Purity (%rt (mn.)[MH + 720Br918. 65543. 86 Br Br

721898. 97446.0 722r 758.55416.19 i ~-Oip
NH:
R2-7 'y
\r\fm
s/
Ex. R2 R3 Purity (%) | rt{min) |[M+H]"
523 @ /@ 94.2 567 |481.10
F N3
524 r\‘}/©’ ] F/@f 94.6 59 |524.09
F F/|<O
525 @ @/\D 88.4 6.15 |546.11
526 @ ) - 92,6 583 |s803.07
F O Br
o LD
527 |, S = 89.8 587 |523.97
- [e]
528 FQ(© <0:©_,_ 92.3 541 |484.11
F
520 /@ ﬁ - 98.2 375 |380.18
530 /@\ ©\ 96.4 435 {43411
Cl
- d
531 /@\ ©\ 96.5 419 |a4513
NO,
532 /@\ © ‘ 95.7 425 |418.14
F
533 /@\ /© 94.4 433 |441.13
ND




' 767.43465. 17 |

1 "D 727CF3 ~~ .

868.52448.1 CF30 °

728N CF, O'848. 11421. 11
3-729Br898.97613.8 B r - BrCF30 730c909. 24515. 94 ¢ | CF, O 7310Me7 48)/4%4f6. 17
' CF, O 20JAN2004 -167 N R2'N (N R3 - 5 Ex. RR3Purity (%rt (min.)[MH+ 7320

' 723837.84416. 19 724CF30 908. 24506. 01 7250 C FCF30-88' 8. 37464.1 7260 CF, O

CF, 0818.51486.16. i Br 73310 828. 15%4.93 N -b-
NH,
RZ/N\ N
o
Ex. R2 R3 Purity (%) it (min} | [M+H}"
534 /@\' Fr f 95.5 469 |484.14
F/ko
_ .
535 /@\ ©/\0,© 89.5 481 |506.18
536 /@\' (\/@ 955 454 |563.08
U\) Br
O
537 e YR 92.2 479 |484.03
- o
538 /@\ <o - 93.7 407 (44414
cl - .
539 \©\o >}"' 95.4 425 |416.10
' |
cl - -
540 \©\O ©\ 95.7 5.05 |470.07
| ct
ci - - *
541 \©\O @\ 95.6 481 |481.05
| NO,
c - .-
542 \©\ © 95.4 496 |454.07
1 d
c - -
543 \©\0 /© 94.4 505 |477.10
[Ing
c1 - .
544 \©\ " 95.9 54 |520.04

—0




~J 7340 C F Br

818.26543.05 lo \ / LJ Jbr

7351 =

"o\ /697.31544.1 Br

736CF3- 808.43527.07 CN-b Br 7371 f n 827.99500.1 ~~ \ /~ N~I 738B rBr
7888.92692.79 CNb Br Br cl Sr 739y 0 \/-859.23594.87 c | ::lc~ G|
e 20 JAN 2004
NH2
RZ/N\ N
\Q.m
S/
Ex. R2 R3 Purity (%) rt(min.) |[M+H]"
cl - -
545 \©\ /© 89.5 551 |542.11
‘i
ci - -
546 \©\ /Q 94 526 |599.02
0| OQ Br
cl e
547 \©\0 .. /S\ - 92.9 54 |519.83
|
cl - o
548 \©\°| <0D\ 92.3 472 |480.08
Br
549 /@\" 2"’ o2 6.01 |585.84
Br Br
Br
550 /@\' ©\ 96.7 6.18 |639.79
Br Br Ct
Br -
551 /@: ©\ 95.8 584 165083
Br Br NO,
Br
. -
552 /@\" @ 96 6.04 |623.81
Br Br F
Br
- ) /
553 /@\ /© 94.7 6.22 |646.85
Br Br | N3
Br
554 /@: F e /@" 95 639 |689.82
Br B F/'<0
Br .
555 /@\" D 88.8 6.7 |711.88
8r Br ©/\




Cl~"~ 740. ! O meBr718.84565.1 | 7411 rBT 798 565.08 o _36 = Q 742]
'~1827.77475.06 7430 C F CN817.91433.13 ._ 2 0 JAN 2004 -168 N NN R3 R2,I

"\ Ex.R2R3Purity (%rt (min.)[MH ' 744J866.72434.21 a .~ 745C F Bﬂaé
N828. 03417.15 / 7461'j N N747.32390.17 3 747Br . \868.61582.85 1 (BIANSHRA \
- 149 .

Ex. R3 Purity (%) rt{min.) |[M+H]"

R2
- Br _
556 /@\" ,Q 94.9 6.4 |768.76
Br B OQ Br
Br
557 By P 95 6.35 [689.71
Br Br
Br o
558 /@( <o - 93.7 6.01 649.83
Br Br




a oL —
I r\847.59455.2 751C1 \ _~ 678.82525.96 s 7520 C F 3758.93484. 08 H-~oCl

753~ \688.08485.14 1 .,

748y f768.94485.01 C C

s 754CF3 .

G/ N 749

2 0 JAN 2004 -169 N RRNN -/-R3 // 11

- 150 -

orvle \ 738.33455.19 |

N 3
T o
Ex. R2 R3 Purity (%) rt{min.) |[M+H]"
559 @\ ©/\v 87.5 407 |a08.18
- -
560 ©\ /@ 89.6 415 |458.09
Br
561 ©\ /© 89.5 404 |421.17
N3
» -~
562 ©\ S 54.6 437 |44923
563 @\ /K? 92.7 485 |516.14
e -
564 ©\ . 92.5 427 {459.14
NoOo,
- o -
565 @\ [:@ 94.2 387 |438.18
9]
566 ©\ 92.6 441 | 4442
- -~
567 ©\ m 92.2 35 |449.21
l0 N
568 @\ @-* 92.4 453 42017
o
569 ©\/ ©/\v 86.7 423 |[422.21

~N 750i

2.0 JAN 2004

(0]

Cl 759. 08468. 06 01- 755788. 77441.06 N3 ~S



S-
757c | |
r\ 789. 21506. 13 -

EX. RRR3Purity (9rt (mn.)[ MH

Ex. RRR3Purity (9% rt (min.)[MH"
_C1819.77535.91 S C+ /

756Br Cl
- cl °

\ rt819.56633.79 Br

0/ 5 2 0 JAN 2004 -170 N N R2-
* 760CF, 092. 95. 03436. 23
7610j ~90. 45. 56422. 33 76294. 364. 94420. 265¥6388. 085. 09428. 30

N
N R 3
R27 :=§:_27"’
Ex. R2 R3 Purity (%) | rt(min.) |p+Hp"
570 ©\/ /@ 93.7 438 |472.12
Br
571 ©\/ /© 88.7 427 |435.19
N3
572 ©\/ G,@ 64.2 453 |463.25
, - i £ g g
573 ©\/ 93.8 515 |530.18
574 ©\/ /© 93.6 455 |473.47
NoO,
- o} -
575 ©\/ [D 86.8 407 |452.21
[»]
576 ©\/ 93.4 465 |458.24
577 ©\/ m 91.8 371 |46323
O N
578 ©\/ @«- 91.6 485 |434.20
0
579 ©\( ©/\v 83.1 438 |436.23
o ) -
580 /@ 92.7 456 |486.14
Br

BrS

7580 Mel \ - 709.55506: 4
N SR 2%2) 8% %0P



76477.64. 42423.34 765-~" f192.45.52480. 38 - 7661 84. 64. 8402. 25
76789. 85. 79462. 3 7 768CF391. 95.12460.20 C F, 769D M ecF, p91.45.14476.21 C
"F 3770 CF ] y94,25.67514.18 C F 3 ¢ F, 771FC F393. 05. 37464. 18 2@ FAMBI0P
JAN 2004 -171 r-N N R2- N-, N X g7R3 Ex. RPR3Purity (%rt (min.)jMH+ 772C
F ,94.55.64572. 07 CFA 7731 | .87.95.765%%- 21 C F 3 774CF_ _
.r91.25.12474.23 ¢ F, 775C F. _78.15.82530.27 C F,

//rN
N 3
ST
Ex. R2 R3 Purity (%) rt(min.) |[M+H]"
581 ©\]/ /© 88.9 443 |449.24
N!
582 ©\‘/ O@ 80.4 465 |(477.25
583 ©\7/ K? 93 534 |544.19
584 @/ “/Q 94.3 475 |487.20
- o} -
585 ©\]/ (:@ 93.2 423 |466.23
o}
586 ©\’/ 94 482 47228
587 ©\’/ m 92.1 3.88 |477.28
o} N
588 ©\[/ ©\/\>—-— 91.7 506 |448.23
8]
e ——
589 E:l v 83.1 462 |419.20
C N ’
e~ L
590 © /© 93 506 [469.00
c N Br
591 /© 88 489 [432.18
C N N3




776CF: 088. 84. 55408. 22 77790. 75. 13394, 34 778f92. 64. 45392.23 C F 3 779i

y88. 84. 65400. 30 780~~N76. 53. 94395. 33 78190. 85. 11452, 38 78287. 74. 33374. 29
 783191. 55. 35434. 38 20 JAN 2004 -172 R2 Ex. R2R3 Purity (% rt

(min. )(MI-t]+ OMe CF30 424.25 78492.1 4.61 O Me | 89.3 5.28410.2d5 504
r OMe ~ r 95 4.49408.22 786 r O M e153-416. 27 78782.4 4.74 O Me 73.8

3.95 411. 30 788r

Purity (%) rt(min.} |[M+H]

R3
/© 88.5 502 |460.23

C N
@ KIS\D 93.2 560 |527.16

C N Fr F

504 @ m,@ 9156 511 |470.15
cC N H
C N
TN
C N

Ex. |~ R2

592

593

595

NO
[ :@ 90.2 453 |[449.19
]

— -
91.9 54 145519
-
m 90.2 309 |480.20
] N

596

597

93 541 431,16

s
598 © ©\/\>+
e}
599 @ Ej\' 86.1 4.05 |424.22

_--—"°
el -
600 (; /@ 91.8 417 |474.12
/O Br
e — -
601 /@ 90.2 404 {43719
/o N,

602 © /© 864 4.34 465.24
N
—C C/




®)

4.

‘g>mcoo1

Me 9
. 53450.

9
N

5
5.
S

2.9. 5.27 468.36 789Ho0 O Me 84.9 4.39390,28 790 OMe 91.5
37 791 792 1 CF30 90 5.5462.19 CF a 93.9 6.25448.31 793 CF a |

41 446.22 794CFA C F 3

r 454.26 79593.5 5.76 20 JAN 2004 -173
R3 Ex. RRR3Purity (%it (min.)[MH + 796C F ~-"N | i 89. 84299342“92@@

-154 -

N 3
rR2° ==*S:;*Zaf’AR
Ex. R2 R3 Purity (%) | rt(min) |(M+H]"
603 [:::;:::] ”{L:‘F;;EE?' 935 491 - |532.19
0 FF F
604 [:::;::] CI,,E::;:j 93.4 43 47516
p—— NGO,
e fo) -
605 [D 87.9 386 |454.20
"""D (]
— -
606 918 447 |460.25
/o
e >
607 4l:i:[::j 90.7 348 |485.21
© 0% N
608 [:::]:j§>—- 92 455 |436.19
.——“‘o 0
609 O,@ ©/\' 85.9 519 {54125
610 ;\\(@ /© 92.4 56 |[591.13
O ° Br
- -
611 ,334::3 ’/J::::] 89.7 545 |564.23
[::J ° Ny
612 E::jig;ﬂz:j <::j’l:::j 88.7 558 |582.28
=]
613 QID ? 932 6.06 |649.24
© F

N R



797CF392. 46. 22506. 34 798C F |
800F CF3087.65.11412. 20 |
. 192.25. 35404. 26 804F |

90. 74. 41399. 28 '!.

t 935.5228.245 799C F a |192. 86.39488. 34 |
801F92. 55. 9398. 30 802F93. 55396. 20 803FI
J 805F _ 94.25.87456. 32 0 JAN' 7084

' 89. 35. 05378. 23 807FI 90. 96. 07438. 33 20 JAN 2004 - 174 R2rN ~-
R3 Ex. RRR3PUrity (it (min.)[MH] -
/
Ex. Purity (%) rt (min.) |[M+H]"
614 ,Q 94.1 555 59218
615 :@ | 90 509 |571.23
616 93.3 501 |577.26
617 m 91.4 453 |582.24
(8] N
618 ®+ 92.1 584 |553.22
(o]
619 /@\ Ej\ 76.6 5.06 |490.15
F Br
620 /@\ /© 91.2 556 |530.00
F Br|Br
621 /©\ /@ 86.7 539 |503.12
F Br
-
622 D\ 81 547 |[531.15
F Br
623 /@\ /K? 92.2 613 |508.06
F Br !
624 /©\ . ,@ 84.8 559 [541.03
F Br R




808"

1 92. 95. 68512. 15 8121 ~~ N |88. 94. 8507. 18 8131 "
' 817935. 98456. 34 818l

. CF3088, 85. 43520. 09 809946. 19506. 19 810C F / \995. 95. 33504. 12 811..

o 192.36.17564. 20
81493. 95. 41486. 14 81593. 56. 35546. 18 816_CF30 1 r91.95.41470. 25

_ CF391. 45. 29454. 24 ~ 819| .

2004 -175 N R 2- N SR3 Ex. RRR3Purity (96t (min.)[MH + 8201 ~~N |

| 86. 54. 75457. 34 821l

8231189. 76. 18

90. 55.94514. 34 |

~ 8221 |

90. 15. 21436. 26 /

R 2/N__§{IR 3

96.37 8Z4CF3079- 4456422, 22, 8259255708408, 32 82611

La]

Ex. R2 R3 Purity (%) | rt(min) |[M+H]"
- o -
625 /@\ [D 88 504 |520.11
F Br o]
- v
626 /@\ 916 591 |526.14
F Br
- v
627 /@ m 89.4 449 |531.11
F 8rio N
- N
628 /©\ —- 80.3 589 {502.10
F Br o
ct -
629 \©\D ©/\v 83.3 441 45820
| !
(o] -
- -
630 \©\0 /@ 91.5 472 |508.08
I Br
[ol] - -
631 \©\O /© 87.8 457 [471.18
[ N
ci - -
832 \©\ /© 577 471 {49923
o N
1<
ci - Lf -
633 \Qo ? 92.8 554 |566.12
| # ;
€l - -
634 \©\0 .:l/@ 93.5 493 |509.13
| NO,
(o] -
635 \©\ 89.3 429 |488.19

7 0 JAN 2004
1 90. 45. 49462. 29 20 JAN



934. 45406. 23 CF3 827
. 945. 08466. 36 830 +I -
N R2-N ~-

8291 y"
2004 -176 /-

836170 4 465 6839 |

rN

- 157 -

"90.24.63414.26 828 ~~N | i

r

. 76.34.01409.31 c
90. 74. 34388. 25 831~'J92. 95.29448.36 2 0 JAN

‘ N S R3 Ex. RRR3Purity (%9rt (mn.)(MH "' CF30
565.3478. 29 14 8331 83. 95. 7464. 38 834CFA82. 15. 19462. 29 83580. 55. 3147

Ex. R2 R3 Purity (%) | rt(min.) |[M+H]"
ci - -
636 \©\o 936 499 |494.21
|
cl - -
637 \©\ m 91.7 388 [499.21
e
ci -
638 \©\ @\/\>+ 91.9 522 [470.18
O

b

S/ARI 2004
35



837H p82. 95. 67522. 41 838l

NR" , ~N R3 Ex.RZR3Purity (9rt (mn.)[ MH +

Br

850F F OMt
3
N
N R3
R2” “}(J/
S
Ex. R2 R3 Purity (%) it (min.) |[M+H]"
- - - — -
639 /© © 95 728 |374.10
Br
- - - *
640 /@ © 87 762 |364.24
CF;
- ' - '
641 84 6.75 |342.23
~s
- ’ -
642 /@ © 79 66 |321.24
NC
- : - *
643 | © 81 496 |339.29
i
- ) : -~ )
644 © 82 6.44 |324.28
- ) e *
645 © 83 7.16 {338.30
Me(O - ’
-
646 \@ @ 59 66 |356.25
ODMe
. -
647 /@ - © 86 728 |402.23
Q
1 - -
648 O - © i 84 729 134626
- v -
649 /@ /© 85 766 | 388.1
Br

e815. 07444. 33 839183. 55. 91504. 41 20 JAN 2004 -177
84035+643. 68+3. 783}5@ O

M 841CC:: D983.7438.3 O M e 84235+634. 3+4. 4446.2 8,43Co 973. 7143d) wﬁ" D
O N 844i 32 + 653.28 + 3.34447.3 8451 963. 84392. 3 846964. 18447. 3
84730+643. 62+3. 64475.3 848I\ 36+614. 4658 61418.3 O 849F FN O z965. 89569. 1



MBr 2 0 JAN 2004 -178 Ex. 851 BT N R2 R3 R3 Purity
6.55 + 6.6 [MrM+ Cl 592.1 852 ( L 966. 16582. 2 95 Jan HOF
55

1946.09584.2 J'i i O
)
+ 5 593 5 853.

(% 57+39 rt (mn.
O N 61 2 -28+5953

-159.
J
Nz N R3
R2 \(J
s
Ex. R2 R3 Purity (%) it (min.) |[M+H]
650 /@ /© i’ 84 796 |378.21
CF3
651 /© 85 744 |356.23
S
5
652 /@ /© 73 702 |335.26
NC
'. ( *
653 | /© 76 537 |353.29
|
654 @: /@ 83 684 33830
- ) -~
655 ©Y /@ 81 751 |352.20
MeD - * -
656 © /© 75 699 |37027
OMe
657 @/@’ /© 77 76 |416.26
o]
658 -r' /@' 80 765 |360.25
659 /@ - /© 87 7.37  |392.10
Br F
660 /© /@ 71 77 |382.18
CFs F




Br F F' | 956.35538.2 854 Br F F F 54+416.8 + 6.88593.3 855 r NBr F F
4 945.96621.2 856 r i N Br F F 56 + 396.46 + 6.55564.2 857 1 / \ Br NO 2

- 34+634.09+4.2451.3 858 | - O M964.03466.4 859 | - D Me 860 I |20§§N 04
644.69 + 4.76474.3 Cl 861 rl | - r ~O 27 + 704.04+4. 07464. 4
- 160 -
3
N N R3
R2” %(J/
S
Ex. R2 R3 Purity (%) | rt(min) |[M+H
661 /@ " /© 63 69 |360.21
~s F
662 /@ /© - 59 67 |339.23
NC F
663 \N/© /© - 80 506 |357.26
J F
664 @\—— /© - 63 661 |342.26
F
665 ©Y /@I 82 728 |356.25
F
MeQ - - *
666 \© /@ 39 6.74 |374.22
OMe F
667 @ /@" /@ 85 742 42024
0 F
668 —" /@'/ 81 739 |364.26
F
669 /@ ~/© 93" 828 | 4432
Br CJ
670 /@ ~/©' 88 861 | 4332
CF; -
671 N/© 88 77 |a112
~s CJ




2 0 JAN 2004 -179 Ex. R2 R3Purity (%rt (nmin.)[MH:"
475 3 862. . .
683. 94+3. 98503. 4 86635 + 624.9+5.01446.4 O Me N O= 35+614. 39+4.

' 867 ci

863954. 18420. 4 864 H 1894. 46475.4 865 --

0 63 + 3 4 133+6371
"~22 +

&0, 1904

aMeb Mr 33 + 634.22+4.29502.3 868 Ci OMe 0 Me
35+625. 08+5.2510.2 869 C|I C 1 O Me 316% 634.26+4. 34500.3 870 |
7
N N R3
R2” “\‘gj
Ex. R2 R3 Purity {%) t(min.) [[M+H]"
672 /@ - ,© 80 7.76  |390.26
T ne <
673 | — ,@ D 85 6.08 | 408.3
i <
674 @\’ Q@ 89 7.36 | 3933
675 ©\Y/ S /© 84 8.03 |407.3
MeO - - rd
676 \© ~/© 81 759 | 425.3
OMe O
677 E? - ~/© 83 8.03 |4713
A2 <O
678 - C'f/@ 91 824 | 4152




C Me ON 33+623.82+3.91511.3 871 | | i

C I

(min )[MH + Ex.R2 8730 M N i

20 JAN 20(9 -

180 N ro-|

' -\33 + 574.11 + 4.2539.3 o0 .,

653. 63 + 3.7467.3 877p O Me - 182 -
7
N
N R3
Rz/ --E(I
S
Ex. R2 R3 Purity (%) | rt(min.) |[M+H]"
679 /@ - /© - 78 741 |419.00
Br O, N
680 @: /@ - 75 6.98 369.23
o,N
681 ' /@ 81 751 |383.23
O,N
682 ‘ - /©, 85 746 39120
- ) MeO - "
683 /@ \© 74 679 |351.21
NC
- MeOQ -
684 \Nl,© @ 81 518 |369.26
+ |[MeO -
685 - \© 76 6.73 |354.26
- ) MeOQ -
686 @Y \© 87 7.39  |368.27
MeO - iy
687 r-* \© 80 7.48 |376.22
688 /@" " 83 814 |424.11
Br
689 /© - 83 837 |414.14
CF= °
690 /@ - 78 748 137121
NC
- - -
691 \~/© 85 588 |389.24
|

Cl
R2 1j)-R3 5 _ _
r29+644. 66+4. 72511. 4 |

a M31 + 624.42+4.51456.3 872 1

_ R3Purity (%rt

C M eO 874l

q U.JAN 2004

8750 M e35 + 625.26 + 5.39482.3 C 876N 032 +




©973.69482. 4 < ||
c:l1Jl:1l
- 881< 1963.8436.3 O " r
"o [/ 20 JAN 2004 -181

J/c Mc 8780 | "~ 35+624.2+4.28490.3 < 1ci a /ci 879(
043.69480.3 o ll!~~:co 880< OND28 + 683.3 + 3.33491.3 o /1 i
882< N i 964.18491.4 0 /G 883< | W .3 |
3 ! 430 578 S
163 -
g
N 2 R3
rR2” \(J/
Ex. R2 R3 Purity (%) rt{min.) |{M+H]
692 @\" - 79 753 |374.24
693 q/ ' 83 B.1 |388.23
694 @ - ’ 77 8.18 |452.23
P
695 - ' 81 814 |396.20
—
| -
696 _, @/L\) 76 794 41316




Ex.R2 R3Purity (9rt (mn.)[
Me N O 36 + 624.24 + 4.3651
28+694. 15+4. 21532. 3 r

© 8880 M e 33+644. 15+4. 22530. 3 .

633. 76+3. 84541. 3

OMe OMe

24 + 734.56+4.6541.3 i N

MrH] + 8
7.3 1 1

.r -

84<0 CL 36 + 614.28 + 4.42462.3 0 0 8850
OMe 8860 Me OMe
OM OMr 8870 M e35 + 624.84+4.96540. 2 DOMAN 2004
OMe 0 OMO N 889i32 +

' 890{-182 + 634.28+4.36486.3 O Mr 8910 M

J
New N R3
o=
s
Ex. R2 R3 Purity (%) rt(min) | M+H]"
I -
- A
697 @ - — T~ 86 7.41 | 402.01
ocCF, -
A
698 @-*’ —T~ 93 7.57 |360.16
g )
N A
699 ©’ T 74 6.32 |361.23
700 CF3\©". " 88 775 |344.19
0 /@ a : 83 688 |317.22
701 . .
N3 /]'\
Br ot
b A
702 /@\’ 93 8.33 | 500.9
Br Br /I\
- - . 8.60 [411.99
703 | o | — T~ 90 _ .
Ct
" ‘
704 om T~ 72 816 |382.21
705 ,© . 81 7.27 | 3822
0 /I\ - :
{
. -~
706 © - ©/ T 82 7.7 |436.05
OCF N R
- T
707 @’ ©/ * 91 7.85 |394.16




cO OMe OH ,

O 8921 |
614. 99+5. 14512. 3 c.

/| OOH.

894N 0 s33 + 645.59+5.7576.3 2 0 J
-182 NN R2 N%:X-R3 S Ex. RRR3Purity (%rt (min.)[MH 8950PL O
615.29 + 5.39591.3 n--, |

N31 + 594.05+4.11569.3 OMe OM 893l

35 +

FOE L

y OMe 896CIc 126 + 716.32 + 6.35599.2 ci

897/ \

rO\ 34 + 635.41 + 5.5589.3 0 898i 0 N3®5+ 614.88 + 4.99600.3 899~35 +
625. 63 + 5.72545.3 90034 + 615.76 + 5.86600. 3

g
N
N R3
R2” ‘E(J/
S
Ex. R2 R3 Purity (%) rt{min.) |[M+H]"
. e a
708 ©/“\/] ©/ 80 658 |39519
CF, - -
709 \© 87 709 |378.16
f‘ ,
710 D 83 73 | 3512
N3
Br
- -,
711 /@\f ©/ 49 858 |543.85
Br Br
c1 r- -~
712 :@\ ©/ 89 89 {44601
cl C1
(ol
v. -~
713 OM Cr 72 8.35 |416.19
- -
714 @/\OQ ©/ 82 762 |{416.19
i
715 @"" /©" 85 784 |436.05
ocCF,
- o
716 @" /© 88 707 |394.14
e
717 @7"\) /@‘.’ 75 6.62 |395.21
CF, v -
718 \© /© 88 813 |378.13
719 /© /©" 78 75 | 3512
N3




90134 + 685.16 + 5.28628.3 902986.45571.3 903N O 7 35 + 603.84+3.93502.3 r

NI

9040 M e 32 + 623, 72+3.79517.3 |

O 0o Me 905N "i

32 +

624.59+4. 68525.2 ¢ 0~5"~0C | -183 R3 Ex. RZR3Purity (%rt (min.)[
+ 613.75 + 3.82515.3 0 00 9070 N 29 + 643.18 + 3.26526.3 |
908N32 + 594+4.09471.3 0 D 909N /32 +4604.28 + 4.38526.3 00 910N34 +
563.62 + 3.71554. 3

N/

AAN B33

0--5~'0

pi
48]
N\
=
=3 /
[43]
prd
M \

G
%

Ex. R3 Purity (%) rt{min.} |[M+H]
-
720 -~ /© 91 865 |543.86
Br Br -
o - -
721 I;L /@ 89 8.97 | 446.0
[l (ol
(o]
722 ‘/‘om /©" 75 855 |416.19
723 ©/\«© /©_-' 83’ 7.84 |416.19
|
724 - O 90 8.24 |506.01
CF,0
ocCF,
725 [::i::]"’ ,[:::j' 88" 837 | 464.1
CF,0
g
N\_) -
726 | [ j /© 76 743 |46517
= CF,0
CF v -
727 °\© D 86 852 | 448.1
CF,0
728 /© /@ 84 811  |421.11
N g CF,0
Br
729 /@\" /© 89 807 | 6138
Br Br CFT‘O
ci - 4
730 c.:©\c. /@ 90 9.24 [515.94
o CF,0
731 D 74 8.94 |486.17




S 0~ 0 911131+634.58+4.66497.3 0 0t O JAN 2004 -184 RL ~ NNR3 S

Ex. RLR3Purity (%rt (min.)[ MtH + 9126. 8+91. 23. 6+3. 76332. 22

91388. 13. 94352. 19 91489. 64. 22380. 22 91561. 63. 95382. 17 916L N83. 53 8?67_‘”4%“4
917Br 84. 24. 41430. 10 91870. 94. 24393. 18 9190, N84. 14. 1397. 16 920g

182.24.55436. 05 921\ .~82.84.66392. 17 922984. 25380. 22 92391. 14 26400 17 2 0
JAN 2004 - 185 RL ~ NN R3 S~ N Ex. RLR3Purity (%rt (mn.)[ MH"

N

H

/N__ﬁ__ \,,Rii

U’)

Ex. R2 R3 Purity (%) | rt(min} |[M+H]"

732 81 8.51 486.16

733 /"'\NO» 82 815 |584.93
\_/
734
@ A,
K\
@’ ~ OﬁN_@* 69 731 | 544.1
S
\© Of_\N_O,, 80 843 |527.07
—/
737 /© 0/'_\,_@,, 82 799 | 500.1
/

@
E’Q

\

81 8.26 543.05

]
C_*LJ’Q

735

736

738

0/ ‘~—©+ 88 8.92 |692.79
/
-
739 0/ \ . 85 923 |[594.87
n/
740 O .. 0/ \N_@* 71 884 | s565.1
/

\

741 ,@ OﬁN@* 79 836 |565.08
e -,
742 @’ ©f§ 82 7.77 |475.06
N
3 -
743 @’ ch 81 7.91 |433.13
N




924e92. 44. 46428. 21 925/ r!

927Br92. 34, 7478. 11 928111 /
S 189. 84.9484. 07 931l
934792. 64. 68442. 22 935~~1914. 44444.22 2 0 JAN 2004 -186 R7 N ~~--R3 S-'/

Ex. RLR3Purity (%rt (ruin.)[ MH

0 93. 84.23430. 20 |

926C NB86. 44. 14425. 17
-N3824. 56441. 18 929QZN /90. 94. 44445. 18 930/ gr /
I\ A86.45.0440.17 93297. 24. 38394. 22 93386. 33 JARN10418

9368§g€4.34439.18 C H 93788. 24. 86492. 12

038111 183.64.71455.2 9391 02N |187. 84. 459. 19 940B 89.85.0498.09 1 -~ r
941kcl 1 2383. 95, 14454, 20_942C~F87. 74 26384 .17
N
B N:?,—Ra
R2
\_//
Ex. RrR2 R3 Purity (%) rt (min.) {[M+H]"
_ s -
S
744 'S 86 672 |434.21
745 CFE\@’ ©f§ 82 8.03 |417.15
N
746 /©’ @[@ 74 732 |300.47
N N
Br o
747 /@\’ ©\/§ 86 8.61 582.85
Br Br N
c - - —
76 894 |48501
748 CII;LC, ©:§
[ N
749 ' ©:§ 73 8.33 |455.19
OMe
@ .
750 . I @ 84 759 | 4552
o .
]
Cl
751 - \Cfgﬁ, 67 882 |525.96
S
oCF,
|
752 @"’ C\©\/§+ 75 893 |484.08
S
O C'\©\/€
753 " Ny 68 808 |48514
CF, - ! Cl
754 @ N\ 75 0.08 |468.06
S
- el
755 /© \@g* 78 877 |441.06
N ; s

N

S



943( XF' 94. 74. 5404. 15 944() ~18. 6+76. 44. 2+4. 64432. 18 945:: C 095. 24. 32434. 16

946C924. 46429. 15 FC N 947/ FD 94. 45.08482. 06 Br

2 0 JAN 2004 -187 R

S N Ex. RLR3Purity (%rt (min.)[MH + 948Fa934. 86445. 16 949FO

, N94. 24.82449. 13 950/ 1 1 5.34488.03 €93 r
95291. 54. 43400. 13 c~ 953l

4.88448. 15 ci

. 5 951Fa -..93.75. 424udMN
' 954, 82420.-1B9C~ 954 y\14.8 + 81.24.38 +

9551 1 095. 84. 64450. 13
)
/N._E(N ~.—R3
R2
\ _/
Ex. R2 R3 Purity (%) t(min.) |[M+H]"
Br
- *jc
756 /@\" jij\&. 81 0.56 |633.79
Br Br 5
¢! ~ e
757 I;l\ N 81 077 |535.91
[ (ol
ci s
I ) C
| | o | e [
O OMe s
- |Cl
759 ©/\o,© mq, 78 921 |506.13

N ]

Bk

R3



- C~ 956L954.79445.11 CiL N 95795. 45. 4498. 06 Ci er
9591 j 94. 55. 12465. 10 Cl 2N 20 JAN 2004 -
(%rt (min)[MH+ [/ 94 5 504 166200 960/ Br ...
G 9626.5+87.54.2 + 4.54416.19 963.192. 94. 76436. 17 964~\

17. 3+6. 24.5+4.9464.21 f -

R3 Ex. Rl

S C 9611 _96.

9651 092. 64.-64d66. 17 9661 894. 76461. 16

958i 93. 95. 14461. 12 ci N3
188 R1 S ~~---

eI R

—N
—N
RZ NN N
Sz~ R3
Ex. R2 R3 Purity (%) rt (min.} [[M+H]"
; | CF,0 o
760 5 - \© 92.9 503 |436.23
761 5-’ \/v©' 90.4 556 |422.33
P
762 - /© 94.36 494 |420.26
CF;
763 5-’ 88.08 500 |428.30
764 5 - /\~/© 77.6 442 1423.34
765 5)’ "o 92.4 552 |480.38
766 5-’ ' 84.6 48 |402.25
767 E:g—’ @ 89.8 579 |462.37
CF, -
768 ad \© 91.9 512 | 460.20
CF,
OMe CF, -
769 @ - \© 91.4 514 |476.21
CF,
CF; - C;: -
770 @/’ \© 94,2 567 |514.18
CF,
F er, -
771 @/ \© 93.0 537 |[464.18
CF,




C N 967i 94-15.32514.09 er 968i ° 92.15.09477.19 |~ 9691i 90-55.1481.16 02
970/ 925.56520.02 1 sr s 971kl 935.72476.17 \ o -~ 2 0 JAN 2004 -189 Rl
aNN ~~-R3 S N Ex. RLIR3Purity (%rt (mn.)[MH 97291.64410. 16

97389. 74.28430. 15 974( \ ,/ 'r83.44.46458.19 97596. 94. 19460. 16 976CZ 0 JAN 2004

N58. 24. 29455. 12 S171 -
N
—N /
" N
S\//-\RS
Ex. R2 _ R3 Purity (%) | rt(min) |[M+H]"
! . CFJ -
772 @ d \© 94.5 564 |572.07
CFa
- CF, -
773 O \© 87.9 576 |522.21
G cF,
. leF, -
774 - \Q 91.2 512 |474.23
CF,
. CF:l -
775 - \© 78.1 582 |530.27
CF,
-{CF.0 .
776 - : \© 88.8 455 |408.22
777 @-’ /\/\/@" 90.7 513 |394.34
- / *
778 ad /© 92.6 445 |392.23
CF3
779 @/’ 88.8 465 |400.30
780 @ - ANQ 76.5 3.94 |395.33
A
781 @ -~ "o . 90.8 511 |452.38
782 @/’ " 87.7 433 |374.29
783 @ - @@ 915 535 |434.38




9870 ~I

/ S 1 y77.45.06514.02 981\
98371.44.1376.14 2 0 JAN 2004 -190_ R N~ N -~
(mn.)[ My]

61. 75. 24470. 16 (\ 9821 R4. 83. 54356. 15

977/ 9r81. 44. 84508. 06 978(~85. 84.64471. 15 979C DAN ' 46. 84. 62475, 14 ~ 980(gr

S -R3 Ex. RIR3Puri t
984794.3404. 17 9850088. 34. 0406. 13 986al2. 25. 32401. 1

46.54. 72454. 04 -172 -
—=N
—N /
R2 N N
S R3
Ex. R2 R3 Purity (%) rt(min.) | [M+H]"
OMe
- _ " |CF0 -
784 \© 92.1 461 |424.25
OMeE _
785 @-’ \/\/@ ’ 89.3 528 |410.33
e
O M e
786 - /© 95 449 | 408.22
CF;
O Me - -
787 @-" O 82.4 474 |41627
OMe Lt
788 @ - /\~/© 73.8 3905 [411.30
O M e _
789 @-’ "o 92.9. 527 |468.36
OMe .
790 @ - " 84.9 439 39028
oMe
791 © - ;3@ 91.5 553 |450.37
cF, .
- |cF,0 -
792 - \© 90 55 |462.19
CF,
793 @" /\/\/@( 93.9 6.25 |44831
CF, .
-
794 d /@ 94.9 5.41 44622
CF;
CF, -
795 @ - 935 576 |454.26

0 S8 e




Br

(Ait (mn.)[My]'

992C~95. 33. 33367. 12 NO
9941 92. 53. 64336. 17 995~83. 73. 75363.13 F F F 996E

98856. 34. 49417. 15 989~. "
9910 !\ vy 9.15.71416.11 0 20 JAN 2004 -191 R1 N ~ NN R3 Ex. RIR3Purity

13. 85.52421.12 O, N\

1 99008Br

35. 34. 95460. 02 S

99391. 93. 97400. 03 B r Qg JAN 2004

94.74.88458. 11

173 -
N
—N
R2 »"N
S~ R3
Ex. R2 R3 Purity (%) t(min.} |[[M+H]
CF, e
796 @-’ /\N,© 89.8 495 |449.30
A
CF, = B
797 @’ " e 92.4 6.22 |506.34
CF, .
L 4
798 @ - 93 552 [428.245
CF,
-
799 @-’ @ 92.8 6.39 |488.34
F
CFGO -
800 - \© 87.6 511 {412.20
F
801 ©~" \/\/@ 925 59 39830
PN _
F -
802 - /@ 935 5 396.20
CF;
F '-
803 ©~~' 92.2 535 |404.26
F -
804 @-’ /\~/© 90.7 441 |399.28
P
F L
805 @" . _ 942 587 |456.34
F R
806 @--" ' 89.3 505 |378.23
F
807 @, ié(;j/ 90.9 6.07 |438.33




" F F / 99793.14.03372.14 998
1000l

100361. 64. 18366. 23 20 JAN 2004 -192 R N~ R3 S aml/ Ex.RRIR3Purity (

92.63.37380.14 0

(min.)[M-H 1004-r 45.64.26393.16 N/ 1005F F

=174 -
~—N
—N /’—J
RZ N N
S . —R3
Ex. R2 R3 Purity (%) rt(min.) | [M+H]"
I -
; -|cF,0 .
808 s \© 88.8 543 |520.09
|
809 ~ \/\/@’ 94 619 |506.19
A~
| -
810 - /© 95.9 533 |504.12
CF;
| .
811 @--" 92.9 568 [512.15
i -
812 @" /\N,© 88.9 48 |507.18
A
|
813 @ - "o 92.3 6.17 |564.20
I -
814 @ - ' 93.9 541 |486.14
|
815 @" @ 93.5 6.35 |546.18
- CF.0 L
816 O O : \O 91.9 541 |47025
817 O = /\/\/@f 93 598 |456.34
g18 | L) /© 91.4 529 45424
) cs,
819 O G 90.4 549 |462.29

Z

9991 92. 14. 36362. 12 O
N -913.32405.11 + O 100187.83.9397.14 NO2 100264. 24. 46430.09 8 r

8 |
o N 2004



Fr wr2.45.28488.17 F F F 1006674.47402.17 1007CODI D 51. 13. 86410. 16 o

100857. 64. 86392. 16 O 1009 75.13. 92435. 16

79.63.79432.06 ? r [ per

F814. 65490. 15

1012' | 74. 53. 55368. 16

-175 -

101090. 73. 24399. 13 N2 1011CL
101358. 83. 62395. 15 NOTAR 2004
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-

4

Ex. R2 R3 Purity (%) rt(min} |[M+H]"
820 " - /\~/©". 86.5 475 |457.34
I
821 ) ’ "o } 90.5 594 |514.34
822 " 4 90.1 521 |436.26
823 / i‘é@" 89.7 618 |496.37
824 @\’ ' CF30‘© 4 79.4 456 |422.22
825 @: ' \/\/@ ’ 92.5 5.08 [408.32
A .
826 @: ' /@ - 93 445 |406.23
CF;
827 @\’ ' ". 90.2 463 |414.26
828 @\" . /\~/© ’ 76.3 401 |409.31
A
829 @;’ - "o , 94 5.08 |466.36
830 @\" ' a 90.7 434 138825
831 (b: ' E/i@l 92.9 520 |448.36
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838 5\"( 7 81 507 |444.33
839 5:( @ 83.5 591 |504.41
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o
903 |, /© @ - 35+60 |3.84 +3.93| 502.3
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931 ©/\v P 86.4 50 |440.17
* o]
LY
.
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_
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952 ©/ >|""’ 915 443 |400.13
Cl
953 © 95 482 42012
(] ’
954 Q/ ©/\v 14.8+81.2 |4.38+4.88448.15
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975 <j©/ ©\ 96.9 419 |460.16
q
“ -
976 <::©/ @ 58.2 429 (45512
C N
LY . -
977 <K>/ /@ 81.4 4.84  [508.06
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T |er
> -
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2535 ' © >l e 84.7 3.83 |505.34
H:N/\O/\N - - - .
2536 , © © 75.2 389 |525.30
HzN,U\N - : - )
2537 , © /@ 75.9 417 |559.25
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HJN/\O/\N - - . .
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WN/\U\N - .
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HQN\/\/\N - . . .
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H’N\/\/\N - - . .
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BN~y - .
2547 ’ © 2 - 835 | 382 |465.31
Hz“v’\/\N o - .
2548 ' @ © 72.9 3.82 |485.28
H,N\/\/\N _ L
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2551 ' © h"“" 798 | 345 |521.33
2552 : © © 726 | 414 |s41.20
2553 : © /@ 637 | 379 |675.24
Cl
HzN/\O/\N - . . .
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2555 - @ } - 012 | 365 53535
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- 255969. 13. 22467. 29 2560H/NN/73. 73. 26487. 27 2561H2NNCI 79. 63. 56521. 20 256

Ir +73.53.72537.27 r
2565H7N~~N ..~ ~

R2 R3

JAN 2004 - 338

S Ex. RIOR2R3Purity (99it (mn.); MtH + 2556H2NN c

2558Fi 1IN NI 1 69. 74. 06605. 8§ M
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Ex. - R10 R2 R3 Purity (%) | rt (min.} [ M+H]+
HN N -
2556 : © © 756 | 366 |555.29
HN N - -
2557 : (; /© 783 | 394 [580.26
’ cl
HN N .
2558 ' @ 697 | 4.06 |605.35
HzNW\N
2559 ' © 2 - 691 | 322 |467.28
H’N\/\//\N .
2560 ' © © 737 3.26 |487.27
HZN\/\\/\N . - - -
2561 : © /@ 796 | 356 |521.20
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Ho N~
2562 ' © 735 | 372 |537.27
HJN\/\/\N )
2563 " @ >|,r 86.1 | 342 |481.31
HQN\/\/\N . -
2564 v @ © 77.1 343 [501.29
HzN\/\/\N . . -
2565 , E;’ @ 830 | 373 [535.22
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H,N\/\/\N . -
2566 ’ E;l 719 | 386 |551.28
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H,N N - *
2567 : © >‘ - 820 | 399 |5353
HN N . * - .
2568 , © © 406 | 4.04 |555.31
HN N . -
2569 : © /@ 475 | 4231 {589.26
' ’ (o}
HN N .
2570 , © 374 | 443 |605.33
HN N
2571 : © >I - 793 | 418 |549.35
HN N _ -
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HN N - L
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HJN\/\/\N - N
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2576H. NN || ~37.93.81501.28 r 257745.64.08535.21 C|1' v H, N N 2578rj |
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2576 ' © - © 379 | 381 |501.28
H"‘N\/\/\N . -
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2577 v © /@ 456 408 |535.21
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HEN\/\/\N . .
2578 v © ” 34.9 42 |551.27
HzN\/\/\N o .
2579 : © >T--' 662 | 3.95 |49531
HzN\/\/\N - .
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2585H2N " NI
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Ex. R10 R2 R3 Purity (%) | rt (min.) | M+H]
H?N/\N\N -
2583 ' © /@ 52.2 391 |465.24
HZN/\/\/\N - -
2584 ' © /© 55.9 4 |52014
) Br
N7 TN -
2585 , E;\ >| - 51.3 39 |44529
H,N/\/\/\N _ oN
2586 ’ (;I \© 57.4 39 |510.24
HzN/\/\/\N - .
2587 ' (; /© 54.3 404 |479.28
BN Ty -
2588 ' © /@ 617 | 412 |543.15
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Ul > -
2589 N © >] - 800 | 382 |a6525
H’N/\Q, - "|onN
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R10 ~NN R3 R2
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Ex. R2 R3 Purity (%) [ rt (min.) | [M+H]"
2595 MTN/\@/ © /@ 615 41 |513.26
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"Ex. R2 R3 Purity [ rt (min)}| [M+H]"
2597 © @ 28.6 37 |514.16
HZN/\/\/\N
2598 © /@ 390 | 383 |483.24
HZN/\/\/\N .
2599 © /© 399 | 392 |547.1
Br
HZN/\/\/\N
2600 © h,,-f 535 | 38 [463.26
2601 (;l \© 288 | 383 |528.19
HZN/\/\/\N
2602 © /© 310 | 396 |497.24
H?,,,/\./\/\N .
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*EN/\@\/ - o,N -
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2607 N © /@ 31.2 4 | 5814
Br
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2609 N, @ O 317 39 |562.17
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FEN/\/\/\N o ) .
2612 ' @ >‘ - 452 349 |419.24
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r55.54.2577. 13
02N 53. 74.11558. 2

72.14. 3591

2626Nr
Chiral
0
R10
Newr VS ~R3
R2” ‘}(j
S
Ex. - R10 R2 R3 Purity (%) | rt (min.) | [M+H]
H,N/\©\/ - -
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2618 ' © /@ 55.5 42 |577.13
: Br
M E
2619 : Q >| 671 | 409 {49330
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PHARMACOLOGICAL PROPERTIES OF THE PRODUCTS OF

THE INVENTION

The compounds of the present invention can and have been tested as regards their
affinity for different sub-types of somatostatin receptors according to the procedures

described below.

Study of the affinity for the sub-types of human somatostatin receptors:

The affinity of a compound of the invention on sub-types of human somatostatin
receptors 1 to 5 (sstj, ssty, sst3, ssty and ssts, respectively) is determined by
measurement of the inhibition of the bond of ['*’I-Tyr' "JSRIF-14 to transfected CHO-
K1 cells.

The gene of the sst; receptor of human somatostatin has been cloned in the form of a
genomic fragment. A segment Pstl-Xmnl of 1.5 Kb containing 100 bp of the non
transcribed 5’ region, 1.17 Kb of the coding region in totality, and 230 bp of the non
transcribed 3’ region is modified by the addition of the linker BglIl. The resulting
DNA fragment is subcloned in the BamH1 site of a pCMV-81 in order to produce the
expression plasmid in mammals (provided by Dr. Graeme Bell, Univ. Chicago). A
cloned cell line expressing in a stable fashion the sst] receptor is obtained by
transfection in CHO-K1 cells (ATCC) using the calcium phosphate co-precipitation
method. The plasmid pRSV-neo (ATCC) is included as selection marker. Cloned cell
lines were selected in an RPMI 1640 medium containing 0.5 mg/ml of G418 (Gibco),

followed by circular cloning and multiplication in culture.

The gene of the sst; receptor of human somatostatin , isolated in the form of a genomic
fragment of DNA of 1.7 Kb BamHI-Hindlll and subcloned in a plasmid vector
pGEM3Z (Promega), was provided by Dr. G. Bell (Univ. of Chicago). The expression
vector of the mammalian cells is constructed by inserting the BamH1-Hindll fragment
of 1.7 Kb in endonuclease restriction sites compatible with the plasmid pCMVS5. A
cloned cell line is obtained by transfection in CHO-K1 cells using the calcium
phosphate co-precipitation method. The plasmid pRSV-neo is included as selection

marker.
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The sst3 receptor is isolated as a genomic fragment, and the complete coding sequence
is contained in a BamHVHindlll fragment of 2.4 Kb. The expression plasmid in
mammals, pCMV-h3, is constructed by insertion of the Neol-Hindlll fragment of
2.0 Kb in the EcoR1 site of the vector pPCMYV after modification of the terminations and
addition of EcoR1 linkers. A cloned cell line expressing in a stable fashion the sst3
receptor is obtained by transfection in CHO-K1 cells (ATCC) by the calcium phosphate
co-precipitation method. The plasmid pRSV-neo (ATCC) is included as selection
marker. Cloned cell lines were selected in an RPMI 1640 medium containing 0.5
mg/ml of G418 (Gibco), followed by circular cloning and multiplication in culture.

The expression plasmid of the human sst, receptor, pPCMV-HX, was provided by Dr.
Graeme Bell (Univ. Chicago). This vector contains the genomic fragment coding for
the human sst4 receptor of 1.4 Kb Nhel-Nhel, 456 pb of the non transeribed 5° region,
and 200 pb of the non transcribed 3* region, cloned in the Xbal/EcoR1 sites of PCMV-
HX. A cloned cell line expressing in a stable fashion the sst, receptor is obtained by
transfection in CHO-K1 (ATCC) cells by the calcium phosphate co-precipitation
method. The plasmid pRSV-neo (ATCC) is included as selection marker. The cloned
cell lines were selected in an RPMI 1640 medium containing 0.5 mg/ml of G418
(Gibeo), followed by circular cloning and multiplication in culture.

The gene corresponding to the human ssts receptor, obtained by the PCR method using
a genomic A clone as probe, was provided by Dr. Graeme Bell (Univ. Chicago). The
resulting PCR fragment of 1.2 Kb contains 21 base pairs of the non transcribed 5°
region, the coding region in totality, and 55 pb of the non transcribed 3’ region. The
clone is inserted in an EcoR1 site of the plasmid pBSSK(+). The insert is recovered in
the form of a Hindlll-Xbal fragment of 1.2 Kb for subcloning in an expression vector in
mammals, pPCVMS5. A cloned cell lines expressing in a stable fashion the ssts receptor
is obtained by transfection in CHO-K1 cells (ATCC) by the calcium phosphate co-
precipitation method. The plasmid pRSV-neo (ATCC) is included as selection marker.
The cloned cell lines were selected in an RPMI 1640 medium containing 0.5 mg/ml of
G418 (Gibco), followed by circular cloning and multiplication in culture.

The CHO-K1 cells which express in a stable fashion the human sst receptors are
cultured in an RPMI 1640 medium containing 10% of foetal calf serum and 0.4 mg/ml
of geneticin. The cells are collected with EDTA at 0.5 mM and centrifuged at 500 g for
approximately 5 minutes at approximately 4°C. The pellet is resuspended in Tris
50mM at pH 7.4 and centrifuged twice at 500 g for approximately 5 minutes at
approximately 4°C. The cells are lysed by sonication then centrifuged at 39000 g for
approximately 10 minutes at 4°C. The pellet is resuspended in the same buffer and
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centrifuged at 50000 g for approximately 10 minutes at approximately 4°C and the cell

membranes in the pellet obtained are stored at —-80°C.

The competitive inhibition experiments of the bond with ['**I-Tyr'']SRIF-14 are carried
out in duplicate in 96-well polypropylene plates. The cell membranes (10 ug
protein/well) are incubated with []251-TyT”]SRIF—14 (0.05 nM) for approximately 60
min. at approximately 37 °C in a HEPES 50 mM buffer (pH 7.4) containing BSA
02%, MgCl» 5 mM, Trasylol 200 KIU/ml,  bacitricin  0.02 mg/ml,

phenylmethylsulphonyl fluoride 0.02 mg/ml.

The bound ['*I-Tyr''JSRIF-14 is separated from the free ['*I-Tyr''JSRIF-14 by
immediate filtration through GF/C glass fibre filter plates (Unifilter, Packard) pre-
impregnated with 0.1 % of polyethylenimine (P.E.1.), using a Filtermate 196 (Packard).
The filters are washed with 50 mM HEPES buffer at approximately 0-4 °C for
approximately 4 seconds and their radioactivity is determined using a counter {(Packard

Top Count).

The specific bond is obtained by subtracting the non-specific bond (determined in the
presence of 0.1 M of SRIF-14) from the total bond. The data relative to the bond are
analyzed by computer-aided non-linear regression analysis (MDL) and the values of the
inhibition constants (Ki) are determined.

Determination of the agonist or antagonist character of a compound of the present

invention is carried out using the test described below.
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uman sonmtostatin

CHO-K] cells expressing the sub-types of human somatostatin receptors (SRIF-14) are
cultured in 24-well plates in an RPMI 1640 medium with 10% of foetal calf serum and
0.4 mg/ml of geneticin. The medium is changed the day preceding the experiment.

The cells-at a rate of 10° cells/well are washed twice with 0.5 ml of new RPMI medium
comprising 0.2 % BSA completed by 0.5 mM of 3-isobutyl-1-methylxanthine (IBMX)
and incubated for approximately 5 min at approximately 37 °C.

The production of cyclic AMP is stimulated by the addition of 1 mM
of forskolin (FSK) for 15-30 minutes at approximately 37 °C.

The inhibitor effect of the somatostatin of an agonist compound is
measured by the simultanecus addition of FSK (1uM) , SRIF-14 ( 102 M to 10 M)
and of the compound to be tested (10"0 Mto 107 M).

The antagonist effect of a compound is measured by the simultaneous
addition of FSK (1uM), SRIF-14 (1 to 10 nM) and of the compound to be tested (10'ID
M to 107 M).

The reaction medium is eliminated and 200 ml of 0.1 N HC] are added. The quantity of
cAMP is measured by a radioimmunological test (FlashPlate SMPOO1A kit, New
England Nuclear).

Results:

The tests carried out according to the protocols described above have demonstrated that
the products of general formula (I) defined in the present Application have a good
affinity for at least one of the sub-types of somatostatin receptors, the inhibition
constant K; being lower than micromolar for certain exemplified compounds, and in

particular for the products shown in the table below.
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5 protein/well) are incubated with [12'I-Tyr11]SRIF-14 (0.05 nM_for
approximately 60 nin. at approximately 37 Cin a HEPES 50 mv bul 8 JAN Qffe
7.4) containing BSA 0.2 % MCI2 5 nM Trasylol 200 KIUm, bacitricin
0.02 ng/ M, phenyl net hyl sul phonyl fluoride 0.02 ng/m . The bound

[1251 - Tyr11] SRIF-14 is separated fromthe-ftee [1251-Tyr11]SRIF-14 by 10
imediate filtration through G-/ C glass fibre filter plates (Unifilter,

Packard) pre inpregnated with U. 1 %0f polyernytentmne (P Et, Using a
Filtermate 196 [Packard). The fi /€ washed with 50 mv HEPES280f fler
at approximatelly 0-4 C for appro gt elyy 4 seconds and their rjadi oactijvity
is determ ned uping a counter (Packars Count). 15 The speclific bord is
obt ai ned by subgracting the non-specif [dnd termined in the presgnce
of 0.1 pMof SH F-14) fromthe total beypnd J-FRe daja relative tg the bord
are analyzed by conputer-aided non-lingar refregsi on analysis |(MDL) arid
the values of the inhibitiog’c i e determ ned. Determ natfi on
of the agoni st ppr antagoni st ] pound of the prgsent 20
invention is cafried out using et hwd below. 2 0 JAN 2004 -| 368
Functional test} : Inhibition jof production o ntracel l ul ar cAMP: Cl O|K1
cells expressing the sub-types of human sonat ost@Win receptors |( SRl F- 14)
are cultured in 24-well plates in an RPM 1640 medium w th 10% of T oetal
calf serumand 0.4 ng/m of geneticin. The nmediumis changed the day
preceding the experinment. 5 The cells-at a rate of 105 cells/well are
washed twice with 0.5 mM of new RPM nedium conprising 0.2 % BSA conpl et ed
by 0.5 nM of 3-isobutyl-I-methyl xanthine (IBMX) and incubated for
approximately 5 mn at approximtely 37 C. The production of cyclic AWP is
stinmulated by the addition of 1 nM of forskolin (FSK) for 15-30 m nutes at
approximately 37 C. to The inhibitor effect of the somatostatin of an
agoni st conpound is neasured by the sinultaneous addition of FSK (1M ,
SRIF-14 (10-12 Mto 10-6 M and of the conpound to be tested (10-" Mto
10-5 M. The antagoni st effect of a conpound is neasured by the

simul taneous addition of FSK (1M, SRIF-14 (1 to 10 nM and of the
conmpound to be tested (10-10




15 Mto 10-5 M. The reaction mediumis elimnated and 200 i of 0.1 N HC
are added. The quantity of cAMP is measured by a radi oi nmunol ogj gg}mtmﬁt
(Fl ashPl ate SMP0O01 A kit, New England Nuclear). Results: 20 The tests
carried out according to the protocols described above have denonstrated
that the products of general forrmula (I)-&&fined in the present
Application have a good affinity for at |east one of the sub-types of
somatostatin receptors, the inhibition constant K being |ower than

m cronol ar for certain exenplified conpo 8 and in particular for the
products shown in the table below - 369 | a of compoundK; (nM N <200
FF4 CF S3 N<200NNOI NO I Sz ClL N 200N Ns

25

1. Compound of general formula (I)

/R‘]
RZ/N\\I/N
R4
I

In racemic, enantiomeric form or any combination of these forms, in which:

R1 represents an amino(C2-C7)alkyl, aminoalkylarylalkyl, aminoalkylcycloaikylalkyl,
(C1-C15)alkyl, (C3-C7)cycloalkyl, (C1-C6)alkyl(C3-C6)cycloalkyl, (C3-
Cé6)cycloalkylalkyl, cyclohexenylalkyl, alkenyl, alkynyl, carbocyclic aryl containing at
least two rings at least one of which is not aromatic, carbocyclic or heterocyclic aralkyl
optionally substituted on the aryl group and the alky] radical of which is linear or
branched and contains 1 to 6 carbon atoms, bis-arylalkyl the alkyl radical of which is
linear or branched and contains 1 to 6 carbon atoms, alkoxyalkyl the alkyl radicals of
which are linear or branched and contain 1 to 6 carbon atoms, furannylalky! the alkyl
radical of which is linear or branched and contains 1 to 6 carbon atoms,
tetrahydrofurannylalkyl the alkyl radical of which is linear or branched and contains 1 to
6 carbon atoms, dialkylaminoalkyl the alkyl radicals of which are linear or branched and
contain 1 to 6 carbon atoms, N-acetamidoalkyl the alkyl radical of which is linear or
branched and contains 1 to 6 carbon atoms, cyanoalkyl the alky] radical of which is
linear or branched and contains 1 to 6 carbon atoms, alkylthioalkyl the alkyl radicals of
which are linear or branched and contain 1 to 6 carbon atoms, arylhydroxyalkyl the
alkyl radical of which is linear or branched and contains 1 to 6 carbon atoms,
aralkoxyalkyl the alkyl radicals of wh-ich are linear or branched and contain 1 to 6
carbon atoms, morpholinoalkyl the alkyl radical of which is linear or branched and
contains 1 10 6 carbon atoms, pyrrolidinoalkyl the alkyl radical of which is linear or
branched and contains 1 to 6 carbon atoms, piperidinoalky the alkyl radical of which is

linear or branched and contains 1 to 6 carbon atoms, N-alkylpyrrolidinoalkyl the alkyl

AMENDED PAGE
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radicals of which are linear or branched and contain 1 to 6 carbon atoms. N-
alkylpiperazinylalkyl the alky! radicals of which are linear or branched and contain 1 to
6 carbon atoms or oxopyrrolidinoalkyl the alkyl radical of which is linear or branched

and contains 1 to 6 carbon atoms,

or R1 represents one of the radicals represented below:

N'/\/O\/\* NY\* @iof\*
0
O

or also R1 represents a -C(R11)(R12)-CO-R 10 radical;

R2 represents an optionally substituted carbocyclic aryl radical, said carbocyclic aryl
radical consisting of a system of rings at least one of which is aromatic or also R2
represents an optionally substituted heterocyclic aryl radical, said heterocyclic aryl
radical consisting of a system of rings at least one of which is aromatic and at least one

contains a heteroatom chosen from the O, N and $ atoms,

or R2 represents one of the radicals represented below:

*

A
oWs N

[H. NO3},

R3 represents a linear or branched alkyl radical containing 1 to 6 carbon atoms,
adamantyl, or R3 represents an optionally substituted carbocyclic aryl radical, said
carbocyclic aryl radical consisting of a system of rings at least one of which is aromatic,
or R3 represents an optionally substituted heterocyclic aryl radical, said heterocyclic
aryl radical consisting of a system of rings at least one of which is aromatic and at least
one contains a heteroatom chosen from the O, N and § atoms, or R3 represents a
carbocyclic aralkyl radical optionally substituted on the aryl radical, the carbocyclic aryl

radical of which consists of a system of rings at least one of which is aromatic and the

AMENDED PAGE
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Z. I:Corrpound of general fornula (I) R3 R4 (1) 5 in racemc, enant i2dheAN 3004
formor any conbination of these forns, in which: R 1 represents an Lo
am no( C2-C7) al kyl, am noal kyl aryl al kyl , am noal kyl cycl oal kyl al kyl, (C 1-
15) al kyl, (C3-C7)cycloal kyl, (C 1-C6)al kyl-G6@8- C6) cycl oal kyl , (C3-I _ I
C6) cycl oal kyl al kyl , cyclohexenylalkyl al kenyl , al kynyl, carbocyclic ary

ast .0 f which is not aronatic,
22?%2231;P.gcaéra’f%‘lf%?‘?)%ly%ﬁ%wéeg?w CrcREtegRAng <olisurs 1 Seten Hemse gf R3
group and the rapieydnts adieepdeyolic WG rhdichll diRdRalRf sut}g naa@ﬁ”‘@lq tﬁ’rs!1 ‘PAH]@AI nﬁae

6 bon atons, bjs-arylal kyl the alkyl radi cal ch |s |near
E)(r)anc(f:lgtrj and dt??ﬁfa‘f"ﬁb 68(6caéaafb‘6nda@qm§tscef | & epsteal kglhngzha ledst phe oﬁmhqxam

f which car hon
19 ur an nlyfal ﬁ;? air%rg%??(rgfat?%a%@ﬂ@goa,ﬁﬂg i | gar?l?om CF?%BJFO%B‘%?Z]EJ%?& aREps alnd g
contains | 5t o the eliybradicak afivehich tsdineahyrcbraidhiedany Lt 1 4d6 catbk aidnadi ca

which is linear or branched and contains 1 to 6 carbon atons,
di al kyl am noal kyl the al kyl radicals of which are |inear or branched and

i i cal of which is
contain 1 to Gr®arbpsdOsR ofthafalaN goakdydd ﬁé'(fwa' kyl radica
| i near or branchedpfgnd contains 1 to Gmé%on a cyanoal kyl the al kyl

branched and contains 1 to 6 carbon atons,

yesl
[H,E] O N

or also R3 represents a -CO-RS5 radical;

radi cal of which is 20 |inear
al kyl t hi oal kyl the al kyl r

R4 represents H, a linear or branched alkyl radical containing 1 to 6 carbon atoms, or
R4 represents a carbocyclic aralkyl radical optionally substituted on the aryl radical, the
carbocyclic ary] radical of which consists of a system of rings at least one of which is
aromatic and the alkyl radical of which is linear or branched and contains 1 to 6 carbon
15 atoms, or also R4 represents a heterocyclic aralky! radical optionally substituted on the
aryl radical, the heterocyclic ary! radical of which consists of a system of rings at least
one of which is aromatic and at least one contains a heteroatom chosen from the O, N

and S atoms and the alkyl radical of which is linear or branched and contains 1 to 6

carbon atoms;

(= 9

radical represents a radical of general formula

20

or also the
in which i represents an integer from 1 to 3;

25 RS represents the N(R6)(R7) radical;

AMENDED PAGE
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aryl hydroxyal kyl the alkyl radical of which is linear or branched JARAI0
contains | to 6 carbon atons, aral koxyal kyl the al kyl radicals of which
are linear or branched and contain 1 to 6 _carbon atons, norpholinoal kyl
the al kyl radical of which is linear or brafiched and 25 contains 1 to 6
carbon atons, pyrrolidinoal kyl the alkyl radical of which is |linear or
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carbocyclic aryl ‘radical, sal car ocyc radi ca SIS
system of ri nyhicit conséass 06|aesy®trerer ohgs st tuasmmta of ohickl BoarBatic aﬂd aﬁerall@l an

|1 b t het C|IC ar radj cal d het erocyclic aryl
(r)gtj: 22? cgnzrssdlténtglguof? whi z‘y a(Sfmr Pﬁaé"e& cgég’f’taﬁ'ﬁe nj omsoRatRe
and at |east pijgesenmn aeteﬁ;c?cmeéren@ﬁ}éaﬁeaﬂiBﬁﬁ&fhn&&%%ﬁtﬁ@d%n meaagg ﬁgg]%m@%

15 or R2 represents one of the radicals represented bel ow
represent $0 a hetgeogyclyy arl’:ﬂr edigabdl whichiconsists ofla sysamadfimingy at letast Gnecatt which is

at ons, adamagptm S n ti.onal,l bstj t car.boc cI |
aryl radical, a C%% glgé:n%c | caln§?%/P898ﬁ°%fh°§8h§°§ %35 g\?aﬁgé
rings at | eastheofrhle_'/] mﬁdmﬁllaﬂwh]da ARt orcratheRand eFHtEIHEN 1S 6adarmtdt&ﬁ@|drm6

substituted heteroc¥cl I C ryI radi cal , said heteroc¥cl I C radi cal

consi sting of RS & *Hf’] P?‘W&Q’Ie{f‘d‘F@a@F aljgyd resticalm ok which arleolllmﬁf er aranched

| east and contain 1 to 6 carbon atoms, arythydroxyalkyl the alkyl radical of which is linear or
15 branched and contains 1 to 6 carbon atoms, alkoxyalkyl the alky] radicals of which are
linear or branched and contain 1 to 6 carbon atoms, alkylthioalkyl the alkyl radicals of
which are linear or branched and contain 1 to 6 carbon atoms, alkenyl, alkynyl,
cyclohexenyl, cyclohexenylalkyl, alkylthiohydroxyalkyl the alkyl radicals of which are
linear or branched and contain 1 to 6 carbon atoms, cyanoalkyl the alkyl radical of
20 which is linear or branched and contains 1 to 6 carbon atoms, N-acetamidoalkyl, bis-
arylalkyl optionally substituted on the aryl groups and the alkyl radical of which is
linear or branched and contains 1 to 6 carbon atoms, di-arylalkyl optionally substituted
on the ary! groups and the alkyl radical of which is linear or branched and contains 1 to
6 carbon atoms, morpholinoalkyl the alkyl radical of which is linear or branched and
25 contains ] to 6 carbon atoms, pyrrolidinoalky! the alkyl radical of which is linear or
branched and contains 1 to 6 carbon atoms, piperidinoalky! the alkyl radical of which is
linear or branched and contains 1 to 6 carbon atoms, N-alkylpyrrolidinoalkyl the alkyl
radicals of which are linear or branched and contain 1 to 6 carbon atoms,
oxopyrrolidinoalkyl the alkyl radical of which is linear or branched and contains 1 to 6
30 carbon atoms, tetrahydrofurannylalkyl the alkyl radical of which is linear or brﬁnched
and contains 1 to 6 carbon atoms, N-benzylpyrrolidinoalkyl the alkyl radical of which is
linear or branched and contains 1 to 6 carbon atoms, N-alkylpiperazinylalky] the alkyl

radicals of which are linear or branched and contain ] to 6 carbon atoms, N-
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one contains a heteroatomchosen fromthe 0, N and S atonms, or R3
represents a carbocyclic aral kyl radical optionally substl t ut ed c3l L@@
aryl radical, the carbocyclic aryl 25 radical of which consi st sl Bf Ag stem
of rings at |least one of which is aromatig,and the AVENDED PAGE 2 0 JAN
2004 -374 al kyl radical of which is linear or branched and contains | to 6
carbon atons, or R3 represents a heterocyclic aral kyl radical optionally
substituted obr:rtzm:p&rqdmydakiylahé alkphmdxclab@fewblsbgd llmaabybranelmdwki cofitaittsi lcte

consists of a system of ri | east o h is c. and_at
| east one con? &30 2if8 % 1 E‘Hﬁf Hylfl {‘fhwqfﬁ rdicah °§ ‘gﬁlﬁhsls ﬁﬂearS  he
al kyl radi cal ,gf, .nii £ éo?ndu'lsn?"%f) @Ear%@'ﬂfbﬂﬁdoﬁﬂdalﬁ&ﬁkﬁfbﬁﬁyl% ﬁeﬂdﬁv?@{ebémyl

atoms, or R3 represents one of the radicals represe
also R3 r epr esdrepl off Wigch RS lirmdi oal brafjdbedandepimtainntis tH6 aanbpm@acnms)r Or R6

car bocycl 1t SRR PG U e o e e hned Rl =4re i dieFaeiom D

carbocyclic afhylgre@sc6mprifihe Wi BRdr6QN$aditad 8 21if¥stRMBrahchel Ngisyl dbdikgogid
one of which is aromatic and the alkyl radical of which is linear or

branched and ewgias hio § carboBa@asbon 15 atons, or al so R4 represents a
het erocyclic aral kyl radical optionally substl tuted on the aryl radical,
the heterocyclic aryl radical of which consists of a systemof rings at
| east one of ondécCR6 rprévend@ink of tiedaditalk egsésentad belwt:ai ns a het er oat om
chosen fromthe 0, N and S atonms and the al kyl radical of which is |inear
or branched and contains | to 6 carbon atons; 20 R3 R or also the 4
radi cal represents a radical of gsheral formul a N ch i represents an
integer froml to 3; 25 R5 re ents the N(RG)({R7) ¥adical; AVENDED PAGE 2
0 JAN 2004 ‘ \s

™A )

x’ OH
o A

R7 represents H or a linear or branched alkyl radical containing 1 to 6 carbon atoms,
hydroxyalkyl the alky] radical of which is linear or branched and contains 1 to 6 carbon
atoms, mono- or di-aminoalkyl the alkyl radical of which is linear or branched and
contains 1 to 6 carbon atoms or aralkyl the alkyl radical of which is linear or branched

15 and contains 1 to 6 carbon atoms;

or also the -N(R6)(R7) radical represents the radical of the following general formula:

/T N\
* - N —R8
a
in which:

R8& represents H, linear or branched alkyl containing 1 to 6 carbon atoms, hydroxyalkyl
the alkyl radical of which is linear or branched and contains 1 to 6 carbon atoms, or R8
represents an optionally substituted carbocyclic aryl radical, said carbocyclic aryl
radical consisting of a system of rings at least one of which is aromatic or R8 represents

AMENDED PAGE



-375 R6 represents a {Cl-C 6}al kyl . cycl oal kyl al kyl radical thegcpmitizom! kyl
radi cal of which contains 3 to 7 carbon atons and the al kyl radical of
which is linear or branched and contains | to 6 carbon atons, hydroxyal kyl
of which the alkyl radical is linear or branched and contains 1 to 6
carbon atons, aryloxyal kyl the alkyl radi‘é&l- of which is 5 |inear or
- branched and contains | to 6 carbon atons, or R6 represents a carbocyclic
aral kyl radic j I tl QN st eradicyl i Keddrocyichie &®r hagdival i C
aryl radical %Jf dﬁ%?@ﬁfag(ﬁsﬁgﬁ }l(l)e?é}gag)l/lgt el?vn of i:ci)ﬂhgsga‘%gt&i’[)éea_s}ic one of which
is aromatic armbsistieg alfkay bystermdif cigsodt lehstodne of Whivdars anontstiarisdedt lgpg one

contains 1 to 6 carbon atons,  or r esents,a heter ic ar

radi cal opti ofPAFgs %3‘5’&"?359}? éaoﬁfﬁl??‘l‘i’é tgﬁ?@r ?\fg'&q%é’it?m?’k?éq@/o%%?sgﬁt %}(‘%‘ %“éyl

aryl radical ﬁﬁg‘ﬁf‘%ﬁﬂnﬁf?ﬁﬁbﬁiﬁnéﬁorﬁt_h@éﬁﬂ%fﬂt@fmﬁitﬁkgﬁkﬁltrahﬁaﬁdfvﬂnau pflinsti eh
a

is aromatic an | east one contains a heteroatomtchosen fromthe 0, N
and S atorss abrdnchedendl doplainsabiite &l capfonitomis, alkenyilnalkexyatkybthmaksbiradifals of

contains | to 6. carbon ato or represents, an_aral i

the al kyl radwgﬁﬁéf%‘r‘“%P&ﬂpag?@dlaﬁﬁég?‘aﬁ‘rFi?ré;%%ﬁ%fba“"é'ﬁ' c?%?é’.f #"?“r’%@gg’a{o
carbon at ons, 7 ak3hoR BErRX X 1bMkyTalke] eHekitcloaBeH eddicadlof wWhichhcdrBaihé Baar7? @rbdkb
branched and contains | to 6 carbon atons, al koxyalkyl the alkyl radicals
of which are atbmsaad the alkyhraskeal ofmdhichoistiiicar or pignehedaandospniainin to 6 carbon
al kyl t hi oal kyl. the .al kyl.. radi cal f ' - | I -
contain | to ﬁo?ﬁ’re?}g'r?r’é?%#gt, e% 2F1ay Kfal\éfkkh@n&;}l)lai?%n%ﬁo r%%ﬁ{il’la?&%&ﬁ%n@ﬁ% ¢

cycl ohexeny! atdsiybn atainsypipéridibyldpmolaling) hyidhexyabigidlkeratli cal s of which are
| i near or branched and contain 1 to 6 carbon atons, cyanoal kyl the al kyl
radi cal of 20 which is linear or branched and contains | to 6 carbon atons,

N- acet am doal ky. kS ab(ﬁ_éd Btgenal Iy substituted on the aryl groups
and the al kyl&rgsdplggﬁepé?{e\}/{dﬁi C |%8 I'i'iear or branched and contains | to 6

carbon atons, di-arylal kyl optionally substituted on the aryl groups and

the al kyl radical of whjch is linear o ranched and contains | _to

carbon at ons, hﬁ'ﬂFHﬁEﬁ"itsniﬁla‘Prk%/ﬁ“‘Taﬁ &r }'WF’CCF Q@VE ‘31%“8‘? COMPOIRE § 1Y iﬁn%aé}?onogtoms’
branched and ZReat @bainkRed alkOx PedifdiRRg 124008 BarbBlY hiofisi 3! bERD represeatsan
radi cal of which is linear or " branchéd and contains | to 6 carbon atons

pi peri di noal kgptianay abteyirutedaetirbedyche anyhradkeal. said) qaphosyclisy arpk ragicakepnaistng of
contains | to_6_carbon _.ato | k rnolidi [ kyl r ach
of which are ?isﬁggﬁn %ﬁjnﬂgsa%heéigr g?]edxton“g} hs %O?‘%% %ralﬁgggp%%%xn%?n &%Oﬁmf

oxopyr rol i di nagskited heratycyik anadidiedl, naid Mierobydlie drylnadical @ontisdmcdfedsyaed
contains 1 to 6 .30 carbon atons, tetrahydrofurannyl al kyl  the al kg/l rehdi cal
of which is | phengs dleast aprcofoyhich itarepistia ppd 2y lepy ope CqRBE Atdrgatom chosen

N- benzyl pyt rokidi lky I radi.cal rof LShs i bRSI&HYL.OpvrsIahsyed
and cont alyqls ?fbﬁ{olag@éj;rthﬁtgt%r?s%h%fbf;?pﬁzgeﬁe%nyf a‘f I?;/(%rb{&ﬁe ye{I E{/I ﬁ)h
alkylamino radical the alkyl radical of which is linear or branched and contains 1 to 6

carbon atoms or N.N'-(alkyl){aryl)amino the alkyl radical of which is linear or branched
and contains 1 to 6 carbon atoms;
25 Xrepresents CO, CO-NH or SO3;
Y represents CH or N;
a represents 1 or 2;

b represents an integer from 0 to 6;

or the N(R6)(R7) radical represents a radical of general formula
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radi cal s of which are linear or branched and contain | to 6 carbon atons, N
AMENDED PAGE 20 JAN 2044 -376 benzyl pi perazi nyl al kyl the al kyl rafbcil of
which is linear or branched and contains 1 to 6 carbon atons, JAN 7004
N-benzyl pi peri di nyl al kyl the al kyl radical_of which is linear or branched
and contains 1 to 6 carbon atons or N-al koX§car bonyl pi peridinyl the al kyl
radi cal of which is linear or branched and contains | to 6 carbon atons. or

R6 5 represents a (C3-C8)cycl oal kyl radi cal ionally substituted by a
radi cal chosen from the group conprising the hydroxy radical and a |inear
or branched al kyl radical and contaifis™I €arbon atons, or also R6

represents one of the radicals represented bal/ew. N N O 10 R7 represents H
or a linear or branched al kyl radical containing 1 to 6 carbon atons,

hydr oxyal kyl fihehzthkyl radical of which is linear or branched and contains
| to 6 carbon atons, nono- or di-am noal kyl the al kyl radical of which is
| inear or branched and contains | to 6 carbon atons or aral kyl the al kyl
radi cal of whi ' i Aga frg.branched 15 and contains | to 6 carbon
atons; or aIsgggﬁ%§?ki€§j?égf’radical represents the radical of the
foll owi ng general fornmula: *~ N(Y R8 a in which: 20 R8 represents H,

|'i near or branched al kyl. contai ni.ng,1-to 6 carbon atons, hydroxyal kyl the
al kyl radi cal *&FPEIFPE nﬂgmg?'gﬁpoég4branched and contains |.to 6 carbon
atons, or R8 represents an optionally substituted carbocyclic aryl

radi cal, said carbocyclic aryl radical consisting of a systemof rings at
| east one of whalsh tiesNERORD iradier reggesesrans fiths radivglpresopict belay: AN 2004
-377

O
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an optionally substituted heterocyclic aryl radical, said heterocyclic aryl
radi cal consisting of a systemof rings at |east one of which is aronmatic
and at |east one contains a heteroatom chosen fromthe O N and %l
or R8 represents an aral kyl radical optionally substituted on the aryl
group and the al kyl radical of which is l+i¥igar or 5 branched and contains 1
to 6 carbon atons, al kenyl, al koxyal kyl the alkyl radicals of which are
| i near or branched and contain 1 to 6 carbon atons, cychoal kyl containing 3
to 7 carbon atons, cycloalkylalkyl t he cycl oal kyl radigal of which
contains 3 to 7 carhes o5 and t he al ky hgd'cal | chyi s\l inear or
branched and cont ai to Gycarbon ators, bis-aryla kyrqt aINyT radi cal
3 ZUNS to 6 e-.rbo ons,
pi peridinyl, pyrrao nyI | al kenyl, or R8 represents
-X-(CH2)b-R9; RO sents Hor a prear or branchew vkyl radi cal
containing | to 6 carbon atons, 15 linear or branched al koxy containing 1
to 6 carbon atons, aryloxy, or RO represents an optionally substituted
carbocyclic aryp réﬁ'@icﬁ?sl an §ﬁ5rﬂ)(@@f@@ﬂ¥ﬂlain‘?n@r(Ydmlﬁaﬁkﬁ%'quﬂﬂﬂ'aﬁﬁﬁd‘ﬂad(il‘fal tie
systemof rings at" | east one of which is aromatic or represents an
optional ly sabsgk radicabs otieﬂapb@y@:lhn@arapylbrmhﬁd:aﬂnd eogitain h]ett@rﬁ)@ptﬂoncalaffy"l

and a1 1 cast GAE et RR SR bmirbriE L 5 BETfn 8 5 e BT ¢

or al so RS9 repissiihin RtdTO@NI didhs aBY the by dbdyl, radikbkyf wmcno::dnmimalmtme
al kyl radical of which is linear or branched and contains 1 to 6 carbon

atoms or N, N cgrhpkstoymsapipepainyinbomppipgiagiyl.r adi cal of which is linear or
branched and contains | to 6 carbon atons; 25 X represents CO, CO NH or
S2; Y represents CHor N, a represents 1 or 2; 30 b represents an integer
fromO to 6; erRibepMNsRo} (e hdicaldeprbentabedsent s a radi cal of general
formul a AMENDED PAGE 2 0 JAN 2004 -378 5 0 *

hydr oxy

10  RI11 represents H;

R12 represents H or a linear or branched alkyl radical containing 1 to 6 carbon atoms,
(C3-CT)cycloalkyl, or R12 represents a carbocyclic aralkyl radical optionally
substituted on the aryl radical, the carbocyclic aryl radical of which consists of a system
15  of rings at least one of which is aromatic and the alkyl radical of which is linear or
branched and contains 1 to 6 carbon atoms, or R12 represents a heterocyclic aralkyl
radical optionally substituted on the aryl radical, the heterocyclic aryl radical of which
consists of a system of rings at least one of which is aromatic and at least one contains a
heteroatom chosen from the O, N and S atoms and the alkyl radical of which is linear or
20  branched and contains 1 to 6 carbon atoms, or also R12 represents a propargyl, allyl,
linear or branched hydroxyalkyl containing 1 to 6 carbon atoms, alkylthioalky] the alkyl
radicals of which are linear or branched and contain 1 to 6 carbon atoms,
arylalkylalkoxyalkyl the alkyl radicals of which are linear or branched and contain 1 to
6 carbon atoms, arylalkylthioalkoxyalkyl the alkyl radicals of which are 1iﬁear or

25  branched and contain 1 to 6 carbon atoms;

it being understood that:

AMENDED PAGE



CO OCN (OONI1 Owe in which: Z represents CH, 0 or S; c represents an
integer fromO to 4; or also the N(R6) (R7) radical represents one &fgt 2004

radicals represented below. [H Ow]' Y- N [H F] MO [CCEt" CON

ON NQ J N AMENDED PAGE 2 0 JAN 2004 -379 RIO represents an

ani no( C2- C7) al kyl ami no, ((ani noal kyl)aryl)®Pkyl ami no radi cal the alkyl
radicals of which are |inear or branched and contain | to 6 carbon atons,
((am noal kyl ) cycl oal kyl ) al kyl ami no the al kyl radicals of which are |inear
branched 5 and contain | to 6 carbon atons and the cycl oal kyl radical
whi ch cont ai ng) for R, whercthe g cavupnis supstipsed 11 in phbstingad pitp & timasigpart Femmpho

or

represents th
H, R12 repres

di,cal d I ~QhN.
Babd i <FRERIER 57 BRhe iira PR BoncrRRERFRYS o

carbon at ons, froaCeheCpidpCtammpliaihg aOKalblen ey 5Eat Bnaur car bassheldi akyr sidiaal

r adi cal

optionally. substituted on the aryl radical, the carpocyclic aﬁgl%

" radical of Swhicemamiigsi 4o $ earban alpmedinga o biapshed alkonyesantaipgimig biio fhfar

10

25

30

aromatic and sa%sahihxérr&%g' bd kagﬂmo%niﬁhrg%)' 188'6 rbomﬁngbﬁﬁea@w bFiEh&d

to 6 carbon atons,” o

represents a rocyclic aral ky
haloalkyl containing 1 to 6 carbon atoms, linear or branched haloalkoxy containing 1 to

6 carbon atoms, aryl, aratkoxy the alkyl radical of which is linear or branched and
contains 1 to 6 carbon or SO2ZNH2 atoms, which two substituents can, if appropriate, be
connected together and form a ring, for example representing together a methylenedioxy

or propylene radical;

it) for R2, when the aryl group is substituted, it is substituted 1 to 5 times (apart from
the bond which connects it to the rest of the molecule) by radicals chosen independently
from the group comprising a halogen atom and a linear or branched alkyl radical
containing 1 to 6 carbon atoms, linear or branched alkoxy containing 1 to 6 carbon
atoms, linear or branched alkylthio containing 1 to 6 carbon atoms, linear or branched
haloalkyl containing 1 to 6 carbon atoms, alkenyl, linear or branched haloalkoxy
containing 1 to 6 carbon atoms, nitro, cyano, azido, SO;N, mono- or di-alkylamino the
alkyl radicals of which are linear or branched and contain 1 to 6 carbon atoms,
aminoalkyl the alkyl radical of which is linear or branched and contains 1 to 6 carbon
atoms, aralkoxy the alkyl radical of which is linear or branched and contains } to 6
carbon atoms, or aryl, which two substituents can, if appropriate, be connected together
and form a ring, for example representing together a methylenedioxy, ethylenedioxy or

propylene radical;

iii} for R3, when the aryl group(s) (originating from an ary! or aralkyl radical) is (are)
substituted, it is/they are substituted, depending on the case, from 1 to 5 times (apart
from the bond which connects it/them to the rest of the molecule), the carbocyclic aryl
or aralkyl radicals can be substituted from 1 to 5 times on the aryl ring by rﬁdicals
chosen independently from the group comprising a halogen atom and a linear or
branched alky! radical containing 1 to 6 carbon atoms, hydroxy, linear or branched

alkoxy containing 1 to 6 carbon atoms, linear or branched haloalkyl containing 1 to 6
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_ radical optionally substituted on the aryl radical, the heterocy%cm&@

Tadi cal of which consists of a systemof rings at |east one of o |
aromatic and at | east one contains a heteroatomchosen fromthe 0, N and S
atons and the al kyl radical of which is linear or 20 branched and contai ns
1 to 6 carbon atons, or also Rl12 represents a propargyl, ally], linear or
branched hydroxyal kyl containing | to 6 e#lbon atons, al kylthioal kyl the
al kyl radicals of which are Iinear or branched and contain 1 to 6 carbon
atons, aryl k V; |._the I cal s [ ar -
br anched and@%:rgﬁ? n?{ Ifrl ek bé?’l%ﬁe‘”% Ioaﬁ%xarc)?f’aal ’{‘QH% hr?oo a%?(é/ﬂaﬁﬁ’%fs %‘ro
al kyl radi Cal:ﬁan@faﬁbcb(‘rﬁorﬁf-%ﬂdi BR&lansiho t5alkyiaagied omrhlapmeainw ott erafiched
carbon atons; it being understood that: AVMENDED PAGE 2 0 JAN 2004 -380 i)
“for RI, mhenamdr@oramyll tgﬁoﬁﬁpbqnsatgmmﬂwl m@mh@h@db@@ikpwﬂwaikxlc;a@caqufres
(apart fromg ect.s to,the restFO t he nol hei

|

radi cal s chosgﬁchl ﬁgg?)eeaﬁooécwv%n?rag% ‘foﬁﬁalﬁ% éu&? 80 “sf“r?&’sa R gen %i gm and

a linear or hefifiked ahky agaepeat, te catiedledi togethert #rd i Baingtformexarhpleear
or branched al koxy containing | to 6 carbon atons, |inear or branched

al kyl t hi 0 cOTfPHSANHIE tpg@tbera%%kﬁwdeﬁﬁdlcrlr Geeniag 18P Arfarkan atems.ouhiks he
containing 1y r I
fo 6 car bon" SR oP R sl AR ] oo B SR e R P RO TR E LR |
branched andby cafitas nBodentinddpenderiviyniran tSé)@le?p avrapEsingty bdlogemw atom and an
substituents if appropriate, be 10 connected together and forma ring,
for exanple ?Egr’é‘g ¥ i ng together a nethyl enedi oxy or propyl ene radical;
ii) for [, when the aryl group is substituted, it is substituted | to 5
times (apart from the bond which connects it to the rest of the nolecul e)
by radical s hdeeR4, whieptwderitdrguplls substitutetleitgs culpticoepi its i5rﬁrjynas Evaubng‘mm

t d | h
toms 11 nealbeBPb M BATRTR B39 SeaRal Aol O B PP et HEPPTRELY or
branched al kfrbihihe gmnp adormpagmlg b hafogear om ard)r:nsr,mdarr g abrafithedr ARG eallical

hal oal kyl cont ai.nj ng] carbon atons, al kenyl, |inear or branched
hal oal koxy CHRAIRING NP écrr&% Ao BN 18§35 178 brfmq}% alkogy rentagsipgd, togoppgbon
mono- or;sdi -ghkyl am no the 20 al kyl radicals of which are |inear or

branched and coni ainl to 6 carbon atons, am noal kyl the al kyl radical of
which is linear or branched and contains | to 6 car bon atons, aral koxy the

al kyl radi Cal) f%r R\@'hwﬁen e &lwlng?gxgp(%rls%re?suq) gtuter:fj ition c%' are subsmutgd from 1 to

5 times (apart from the bond which connects it/them to the rest of the molecule), the
optional substituents on the aryl groups being chosen independently from the group

20 comprising a halogen atom and a linear or branched alkyl radical containing 1 to 6
carbon atoms, linear or branched alkoxy containing 1 to 6 carbon atoms, linear or
branched alkylthio containing 1 to 6 carbon atohus, linear or branched haloalkyl
containing 1 to 6 carbon atoms, linear or branched haloalkoxy containing 1 to 6 carbon
atoms, or heterocyclic, aryl, aryloxy or SO;NH;,

25 |
vi) for R8, when the aryl group(s) is (are) substituted, it is/they are substituted from 1 10
5 times (apart from the bond which connects it/them to the rest of the molecule), the
optional substituents on the aryl groups being chosen independently from the group
comprising a halogen atom and a linear or branched alkyl radical containing 1 to 6

30  carbon atoms, linear or branched haloalkyl containing 1 to € carbon atoms, ]iﬁear or
branched alkoxy containing 1 to 6 carbon atoms, hydroxy, cyano, nitro or linear or

branched alkylthio containing 1 to 6 carbon atoms;
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carbon atons, or aryl, which two substituents can, if appropriate, be
connected together and forma ring, for exanple representing together _a
nmet hyl enedi oxy, ethyl enedi oxy or 25 propylene radical; iii) f or? BIANVIBEN
‘the aryl group(s) (originating froman aryl or aralkyl radical) is (are)
substituted, it is/they are substituted, -®8pending on the case, froml to 5
times (apart fromthe bond which connects it/themto the rest of the

nol ecul e), the.carbgcyelig arvl 30.or icals. ¢ It
from© (05 1THee B vheb Siteckt i FlsdleatlstBdidun Faedtubliny g,
the group conpmies (ApandrdtalifgBsndhaRhadanetd ltnealie R% ofihansdlechla) kel optadalal
containing | to 6 carbon atons, hydroxy, |inear or branched al koxy

containing 1 %@Séwé’atlstﬁ’ﬁr‘rh%lﬂﬁ’ll‘rﬁ?wﬂ)iWé&rcmﬁe%méﬁﬁqﬁéﬂﬂh@ff@altk?Br%’ﬁﬁpmﬂﬁiswg Gl
to 6 AVENDED ﬁ n2at9m‘]éP!l gggéar' gxgﬂran rdbé:ff?yl.artaai'gﬁl’ cédtﬁﬁﬁﬁ Pho gr&megtoms,
hal oal koxy contarning 1 to carbon atonms, nitro, “~cyano, azido, nono- or
di - al kyl and nolikdue oabkankchedbilcakg whtaminghh tarcecarborestomey litiaaoc hedchahakoxy

contain | to 6 carbon atons rrolj.dinyl, norpholinyl, aralkoxy t | kyl
ot call of - CuRrEAnS Y o bo Mo i 05 R C o SR SRR o Bt
or aryl, whi chohd0)iRes? URSHrhAdheA aByBifid cdritaiditg’ PRY balafhonPRofRNEAB6&/IIC aryl,
together and forma ring, for exarnple representing together an

al kyl enedi oxyhydroky; aarogrtaireii ng | to 3 carbon atons, while the
heterocyclic aryl or aralkyl radicals of R3 can be substituted once or
twice on the ring by radicals chosen independently fromthe group

conpri si ngy a (g FSER1 ALWRERARE cabocylliéYdr Hettdb&alic adl radidal 9 EubBhomar)enisithe
aryl group is substituted, it is substituted| to’5 tines (apart from the

bond whi ch cosmefem ittotd tithes fapart Bemt the basidewhich) conpeetadit dal the cieelseh the
i ndependent | r t IO ompr.isin hal 0 : I
P y oieggll%‘&, atho cl)%r{léPs&bs%ep&toggtggggﬁggcﬁl%g?egé%gﬂo%@n?madeét%,r{agﬁﬁy fom

branched aIkyV‘r ai hing or'rine

branched al kothg geauit @inipritingd a hflofencasand almeat ebranched hikyl Fdicalb@naihing 1
aryl group(s) is (are) substituted, it js/they are substituted froml to 5
times (apart ¥or&nfarhen pemswhngss ebobrached jalkaxyepontaininge Iy 50 Garbppeatoms,

ol ecul e) ;¢ t he b ARELORAL SHRGE) he Gl Pradftal Qiewﬁ]g}{gsg ﬂﬁéﬁyeﬁbﬁﬁi:%gaa‘}m oftdins 1

i ndependently fromthe "dgroup 20 conprising a en atom an i near or
branched al kylo ¢ eatbarastonsnliyairenyy gydnoton n@ro.car bon atons, |inear or branched
al koxy containing | to 6 carbon atons, |inear or

or a salt of a compound of general formula (I).

2. Compound according to claim 1, characterized in that:

20 RI represents -C(R11)(R12)-CO-R10 or one of the following radicals:

» ) el e
\/{/\)n\N - \/b
n=1-56 N
N N N

v .
N\/\O/\‘ \H{ !>__ . ﬁ ﬂ\
- p=0-15 Y
q=04
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branched al kylthio containing | to 6 carbon atons, |inear or branched

hal oal kyl containing | to 6 carbon atons, |inear or branched hal oal koxy
containing | to 6 carbon atoms, or heterocyclic, aryl, aryloxy of 0SIANNGE
25 vi) for R8, when the aryl group(s) is (are) substituted, it is/they are
substituted from1l to 5 tines (apart fromfthe bond which connects it/them
to the rest of the nolecule), the optional substituents on the aryl groups
bei ng chosen independently fromthe group conprising a halogen atomand a
| i near or branched al kyl radical containikng | to 6 30 carbon atons, |inear
or branched hal oallkyl confainingtl to 6|carbanlatons, |l inear or ranched
al koxy containinqé& to 6 rbon-atons, dr oxy>~cyangs/~QitrQ or Lirnear or
branched al ky]thie—containing | to 6 carbqn atoms; AVENDED PAGE 20 JAN 2004
-382 vii) for R9, when the carbocyclic aryl radi dal is substituted, jt is
substituted froml to 5 tinhes (apart fromthe bdond which connects it to
the rest of the nolecule), the optional substituents on the aryl group
bei ng chosen i ndependently fromthe group conprising a halogen atomand a
| i near or branched al kyl radic containjng | to‘6 carbon atons, 5 |inear
or branched ha&gggk%Lréontainin | to 6 carbon atons, |inear] or branghed

al koxy cont ai i 0 % car bon™at ons,” '™ €a r bra atoal kexy
containing 1 to 6 carbon atons, lyi near or branched al kylthi o containing |
to 6 carbon atons, carbocyclic aryl. hydroxy, cyano or nitro; 10 viii)} for
R12, when the carbocyclic or heterocyclic aryl radical is substituted, it
is/they are froml1l to 5 tinmes (apart fromthe bond which connects it to
the rest of the nolecule), the optional substituents on the aryl group

bei ng chosen independently from the_group conprisihg a hal egen atom and a
| i near or brancﬁedfﬁrkyl i coﬁ?%bning t ¢ar.bon E?gggiylﬂnear or
branched al koxy contaiyning I tto 6 carbom atons, 15 carbocyci N

aral koxy the alkyl radical of which is kinear or branched and contains ™l
to 6 carbon atons, hydroxy, cyano or nitro. or a salt of a conpound of
general formula (1). 2. Conpound according to claim1l1, characterized in
that: 20 Rl represents -C(R11) (R12)-CO R10 or one of the follow ng

radicals: n = 1-6 *
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CF3, OCF3, Ph,

[F, O, Ow, Me, CF3, OCF3, Ph] [H F, Br, d, Ow, SWe, OEt,
Me] * 10 MeO' T -Ove [Cl, F, Ove, Me, CF3]' v '[O. F, CF3,

Ove, Me] OMe AVENDED PAGE 2 0 JAN 2004 -385 or * OMe OMe IF, O, QV@JARE
Me, CF3, OCF3, Ph, OPh) * IF, O, M, Ow],_ ~[F, OPh, Me, OMe] OV [O,
Me, F, Ove] [O, F, Ove, Me] * * [H, NE]-asﬁ[F d, Me, CF3, Ove, Me] IF,
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‘Me, OPh] v '[Cl.*Me] [OVe, Me, CI] [Me, Et) IN[Me, Et] AVENDED PAGENANY
JAN 2004 -387 * [OVe, Br, Me, SOPNH2, OFt3s&t, OPh, F, Ph, Br, G ]
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* AVENDED PAGE 2 0 JAN 2004 -388 [Me, Et]'----~[Me, Et] T A 9 R2 20 JAN 2004

represents one of the foll ow ng radicals:
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[H C, Br, F, |, OWe, SMe, OEt, CF3, OCF3, NO2, CN, Me, Et, iPr, Ph] [C,
Br, F 1, Owe, SWe, CF3, COF3, N, ON. Me, Et, iPr, CORPh] 1[Q I\EN[;EE
|, W, OEt, CF3, OCF3, NO2, CN, Me, Et, iPr, nBu, tBu, Nve2, NEt2]ZR

PAGE -389 [Cl, CF3, Mg, OV [Cl,OVe, Me,CF3,NO[C, Br, F, OM, Me [Cl, B
r, F, CF3, OMe, M, NC2] [C I, CF3, me' GM 2 0 JAN 2004 [C I, Me] [C, Me

[C,Br, F,Oe, Me] [H, d, Br, F, M]- ~[d, F, Me] O, Br, F, M, Ow,
CF3, OCF3, NCe] * [, Br, F,_Me, OM, NG iPr, CF3 1 OV * O C C
AVENDED PAGE 70 JAN 20 MﬁG/ OMe. [ OmSlEg ™" Me. EY)
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R2 represents one of the following radicals:

*

BN
[H, CI, Br, F, |, OMe, SMe, OEt, CF,, OCF,, NO,, CN, Me, Et, iPr, Ph]

[CI, Br, F, 1, OMe, SMe, CF,, OCF,, NO,, CN, Me, Et, iPr, OCH,Ph]

[CI, Br, F, |, OMe, OEt, CF,, OCF,, NO,, CN, Me, Et, iPr, nBu, tBu, NMe,, NEL,]
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Owve] [Cl, M, OM] R3 represents COR5 or one of the followng radicals: *
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CF3 * * * * x * [H Owe] | * [Ove, M) 1 * * [OWe, Me] CI * AMENDED PAGE 20
JAN 2004 -392 [Cl, F] 01 []d, F, N2, M] * O R4 represents H a linear
or branched al kyl radical containing | to 6 carbon atons, or R4 r@gfy

“a carbocyclic aral kyl radical optionally substituted on the aryl radical,
the carbocyclic aryl radical of which consists of a systemof rings at

| east one of which is aromatic and the al kyl radical of which is |inear or
branched and contains | to 6 carbon 5 atons, or also R4 represents a

het erocyclic aral kyl “radi cal optitonally subs [ tut ed on~ t hgoparyl radizcal,

t he heterocyclic aryli radi cal of 4which con a-fsystem 0
| east one of which aromatic . at IeaE o] ontai ns a hg gat om
chosen fromthe 0, @nd S at§ nd the t- ical qfieptticlris |inear

or branched and co to @

OMe
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R3 represents CO-R5 or one of the following radicals:
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N OO
[H, OMe, N02, Cl

[OMe, NO,,, Br, F, C!, CN]

[Br, Cl, F, OMe, Ph, Me, NO,, N,, OCF,, CN, CF,, NEt,, nC H_, nC H OCH_Ph]
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carbon atons; 10 or then the radical represents a radical of general

formula in which i represents an integer froml to 3; R5 represents pne of
the following radicals: * n = 1-6 [Me, OH tBu] * N* AMENDED PACE @JAIN}{}W
2004 -393 N P A* p=0-15[H Br, F, d, M, OWw] * IF, d, M, Ow]- -

i[F, OPh, Me, Owve] Owe [O, Me, F, Owe) [GPl-F, Ow, M] IF, d, CF3, M,
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F, Owe] (:-D N * AMENDED PAGE 2 0 JAN 2004 .
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-394 [F, O, Ow, Me, CF3, OCF3, Ph] * CN-\/N [C, F, Ove, M, CFM
'[O, F, CF3, OV, M] [O s GN-N NI IF, O, Ow, SMe, Me, CF3 W 204
OPh] | * \1 r---~N---~N "N~/~NO MO "OVe 1 N [CHPh, COREt]~ N

‘[Owe, CF3, OCEt,

Ove NMO O, M] Ow -"[H O, Ow, OEt,3h&, OPh] -Ove 4 [Cl, M]

10

A0 D0

[C1, F, NO,, Me]

oy

R4 represents H, a linear or branched alkyl radical containing 1 to 6 carbon atoms, or
R4 represents a carbocyclic aralkyl radical optionally substituted on the aryl radical, the
carbocyclic aryl radical of which consists of a system of rings at least one of which is
aromatic and the alkyl radical of which is linear or branched and contains 1 to 6 carbon
atoms, or also R4 represents a heterocyclic aralkyl radical optionally substituted on the
aryl radical, the heterocyclic aryl radical of which consists of a system of rings at least
one of which is aromatic and at least one contains a heteroatom chosen from the O, N
and S atoms and the alkyl radical of which is linear or branched and contains 1 to 6

carbon atoms;

R3

R4

or then the radical represents a radical of general formula

InY,

in which i represents an integer from 1 to 3;

RS represents one of the following radicals:
n=1-6
[Me, OH, tBu]
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[Me, O] * 4 * 1 * AVMENDED PAGE 2 0 JAN 2004 -396 N * s=2-6 [H, Owe] [H,
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N* N [Me, Et) [H O, Me]' T-[H F [H d] gr / 17 * 1 1 \N AVENDED
PAGE 2 0 JAN 2004 -404 RIO represents one of the follow ng radical §:0 JAN\I004

* N7 Rl | represents H Rl12 represents one of the following radicals: * H
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t * * AVENDED PAGE 2 0 JAN 2004 -405 * * i * it being understood that for
R4, when the aryl group is substituted, it can be from1l to 5 tirre?ﬂ%ﬁu?@‘
than the bond which links themto the rest of the nolecule) by the radica
~chosen i ndependently fromthe group conprising a hal ogen atomand a |inear
or branched al kyl or al koxy radical conté&hing | to 6 carbon atons. 5 3.
Conmpound according to one of the clains | or 2, characterized in that it

R4 in which: either RL
represents one of the radicals

"corresponds to the general forrmula (I1)
represents one of thE&radi cal s bel ow 10

bel ow AMENDED PAGE p2 JA 4 R3re one of the al s below F -
406 Ove NO2 and R4 re ent sNH= *or ﬂ;}l presemnt st on he maet cal s
below R2 represe one he radi catyg N

Q. o
' e Ve s
\__/ od

A

e gﬁL

[Me, Ph, CH,Ph, CO,Et, CO,CH,Ph, OH, CH,OH, CONH21-—<3N -

”

N ) 0 (\N "
A~UN NJK/N\)
MRS aaRe

- *

i ]

N N i O
OGRS Falng @
PO —

[Me, CH,Ph, COMe, CHO]

-

-

i

N
[Me, Et, nPr, nBu, iBu, iAm, CH,Ph, CH,CH,Ph]” ~[Me, Et, nPr, nBu, iBu, iAm, CH,Ph, CH,CH,Ph]

OO OO GO

AMENDED PAGE



5 R3 represents COR5, R4 represents H, and R5 represents one of the
radi cal s bel ow AMENDED PAGE 20 JAN 2004 -407 C1L Cl or finally R ZUiJAN 2004
represents the -C(RL 1)(R12)-CO RIO radical in which RLO represents the
"radical RL 1 represents H and R12 represents the radical 5 R2 represents
the radical R3 represents the radical afflR4 represents H NN-F NC
AMENDED PAGE * 2 0 JAN 2004 -408 4. Process for the preparation of a
‘conpound of gengﬁﬁgﬂgrwl a (l)a R3in which: Rl represents a -CH2- Al - NH2

radi cal, in whi
or cycl oal kyl al kyl ene
and R4 represent the

al,/nand p represent inte 2\ fr

adNcal sNas i'n d¥aePMe. Fb

claiml; and R3 represemts the\safe radicals as in generdl fo a () as
defined in clai E[‘biL’OI\)'i\Q h the exception of the -COR5 radijgRl emessid
process bei ng charact «Jri zed in that it conprises the follow ng successive

presents a -(CH),,-, -(CH2)n-O (CH2)p-, aral kylene
1\to 6; 5 R2
Nas d¥ffned in

stages: 1) treatnent, in an aprotic solvent such as dichl oronethane or dim

et hyl f or mam de, o/ 10 /o~ trophenyl carbonate Wang resin with a I arje
excess of Rl-NH2{sy I cal N€Ham ne;
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2) treatnent, in an aprotic solvent such as dichl oronet hane or
di net hyl formam de, of the resin isolated after stage 1) with an aromatic
i sot hi ocyanate of fornmula R2-N=C=S in which the R2 radical has thel 8

~meaning as in general fornula (l1)a; 15 3) treatnent,
such as di oxane or dinethylformam de, of -#é?e resin obtained in Stage 2)
formula (I1l1) RA R3 in which the R3 and R4
‘radicals are identical to those which have been defined, in
(I')a; 4) cleavage of the resin under acid conditions;

2004 -409- 5) treatpent gpqgrg@at R gﬁg

with the conpound of general

after Stage 4). 5. Proc

formula (1) as defiRed in claiml, wt

type radicals, infwhigh Al
ar al kyl ene or cycloal

froml to 6, and als0

| al kyl ene radical, h 3
OONEe C@dtﬂéptM&im of the\ - QfRI 1) (R12) - CO-

5 excepti on-Qf N e
7 -(CH2)r, -
rﬁpLesent|ngN|

radi cals; R2 represents an am noal kyl phenyl radical; 10 R3 repre

same radicals as in genera

exception of the -CO R5 radicals;

general formula (1) as defined in claim1;

in that it con?rises the follow ng succgessive stages:
n

formula (1) as defined in claiml, w

1) uemnmn

esin MAt excess of am oaIkyI n|I

aprotic solve ch as dichl or onet hane, or dlnethyl ornﬂnlde
p- ni trophenyl carp e van
formula R2- NH2 [

formula (1)b; 2)

i sot hi ocyanate of formula RI-N=C=S in
meani ng as in general formula (I)b;

radlc has the s anlng as in

: [ |nNan ap sol vent such as dlchIN nmet hane
or di methyl formani de, of “the’'resih |solated af\ErM\pt age 1) h an

L
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20 3) treatnent, in an aprotic solvent such as di oxane or
di net hyl formam de, of the resin obtained in Stage 2) with the Z&h#@dmﬁ<ﬁ
general formula (I111) AVENDED PAGE 2 0 JAN 2004 -410 R4 R3 in which the R3
and R4 radicals are identical to those which have been general fornula
(I')b; 5 4) cleavage of the resin under aciadsconditions; 5) treatnment under
basi c conditions of the product obtained after Stage 4). 6. Process for
‘the preparation of a conmpound of general formula (1)c R3 in which: defined
in R represents a -CH2-Al -NH2 radical, in which Al represents. a -{(CH2)n-,
-(CH2)"-O (CH2) p-, aral kyl ene or« cygl Cba/kyLaLmyEdﬂenPddlcal r/ﬁénd p
representing intege fro Ntﬁ 6; 10 Bresents t he sameN dijcal s as
in general fornul ) as| defined in cIa|n11; R3 repres R5

radi cal; and R4 a B_rdpresent the sane radicals as |neral formul a
(1) as defined in claim1; said process being characterizgd that it
conprises the follow ng successive stages: 15 1) treatnent, in an aprotic
sol vent such as dichloronmethane or dinethylformamide, of a ClMe OMe]

p- ni t rophenyl carbonate Wang resin with a | arge excess of syrne
di am ne of for Zz_in which the Rl radical has t
in general for NDED PAGE 20 2004 -411
an aprotic sol
resin isolated after

] n
@ @a chlgr omet hanie or| di math | f orre Wet%L
t agé 1) %ii?/an\@péh&LkL i 49t M&yanatle of [H-6d nul a

R2- N=C=S N / [H, CH]

L o- OO
o

I \—@“ \—Q_\ ISNo e

9’” FleRe)
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-in which the R2 radical has the sanme neaning as in general fornu ngﬂrgbﬁﬁ 3)
treatment, in an aprotic solvent such as dioxane or dinmethylfor [H
the resin 5 obtained in Stage 2) with the acid of general formula (IV) OH
-0 in which the R4 radical is identical to that which has been defined in
the general formula (l1)c; 4) peptide coupbing; 5) cleavage of the resin
under acid conditions; 10 6) treatnent under basic conditions of the
product obtai ped after Stage %taof.!ﬁ Oﬁg (lgcless for the preparation of a

conpound of g&hBral for mAH"EF owng pdisdEn. Re R1 represents the
sane radicals as in general formula (1) as deflned inclaiml, with the
exception of thre - N2 t adl cal’ ich ANJ epresen{s-M
-(CH2) " -, Cﬂf&?ﬁ CH2)p= | en oal kyl al kyI ne radl cal n
and p represent i nt egers from 6Nand al wi t hNt he exception of t he

- C(R11) (R12) - COnR1GEr adi cal s; R2 reprresents an am npal kyl phenyl radical; R3
represents a -CO R5 radical; AVENDED PAGE 20 JAN 2004 -412 and R4 and R5
represent the sanme radicals as in general fornmula (1) as defined in claim

| ; said process being characterized in that it conprises the follow ng
successive stages: 1) treatnent, in an aprptic soLvent such as

di chl or omet hane or di net hyl f ormani de, ofea 5 penitrdphenyl car bonat e, Wng
resin with an excess of am noal kyl ani |

whi ch the R2 radical has t he sane _nean) ng in geneNaI forrru h{l)d 2)
i I Ioro
t he resi | ated after (a:

treatnment, in an ap c 3¢l ven
di met hyl f or mam de
i sot hi ocyanate of ~geferal ¥Yornulas -N=C g8 in

N N
Ril represents H;
R12 represents one of the following radicals:
o e o~ e~ o T
H Me HO * * \

/\/\* /j\/\* s . )\

[H, OH, F, Br, CI, |, OMe, Ph, Me, NO,, CN] [H, F, Br, Cl}
[H, F, Br, Cl] *
i v
/S\/ ~ /\OH N . R %\ /\ A
¥ Y
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1o which the Rl radical has the sanme neaning as in general formula %é?d’ 36
treatnent, in an aprotic solvent such as di oxane or dinethylfornmam ,Jkﬁiﬂ
the resin obtained in Stage 2) with the acid of general formula (IV) OHO0
“(I'V) in which the R4 radical has the sanme neaning as in general formula
(1)d; 4) peptide coupling; 15 5) cleavage 4f-the resin under acid
conditions; 6) treatnent under basic conditions of the product obtained
after Stage 5). 8. Process for the preparation of a compound of general
formula (1)e R3 in which: AMENDED PAGE 413 20 JAN 2004 RI represents the
same radicals as in general *formyl & (1) as defined in claiml. wth the
radi cals. in which Al reprgsents a
and p representi

yl ene orxgychaat kyl al k radijcal , n
to 6vvitht e xcem of
the -C(R11) (R12) 5 R2 repeesents the sa radicals as in

general fornmula (I) as deflned inclaiml;, R3 represents a -CO R5; radical
R4 represents H R5 represents an -NH CH2- Al -NH2 radical, in which A

repr esents a linear or Jpranched al kyl ene radical containing 1 to 6 carbon
at ons, -(CH, ) n- O( )p-, 1 o aral kyl ene or [?‘oy | oal kyl al kYl ene radical, n

and p represent <) repres’eﬂg he
i n gen*et;al formul a: | ~
represents N;

N(R6) (R7) radic
OANGA
Y

-(CH2)n-. -(CH2)"

F QM A 6a Or

5 to the follo

R8-- Y I"I ain % R8 reprgsents H 15
o

it being understood that for R4, when the aryl group is substituted, it can be from 1 to 5
times (other than the bond which links them to the rest of the molecule) by the radicals
chosen independently from the group comprising a halogen atom and a linear or
branched alkyl or alkoxy radical containing 1 to 6 carbon atoms.

5 3. Compound according to one of the claims 1 or 2, characterized in that it corresponds

N R
— <§§['—'h
S\<%>——R3
R4

an

to the general formula (II)

in which:

« either R represents one of the radicals below

~ _ A~ .‘\/’“\w/“\v’”\w

=

10 R2 represents one of the radicals below
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a represents | or 2; said process being characterized in that it Cﬁﬁwréﬁﬂ@4
t he successive followng stages: 1) treatnent, in an aprotic solve g

as dichl oromet hane or di et hyl formam de, of a p-nitrophenyl carbonate Wang
“resin with a large excess of symmetrical diamne of 20 general fornula
R5-H, 2) peptide coupling with the acid of40general forrmula (IV) on the
resin obtained in Stage 1) AMENDED PAGE 20 JAN 2004 -414 R4 O Br OH in

whi ch the R4 radical has the sane neaning as t
(I')e; 3) reaction of the primry am
i sot hi ocyanate of general fornula
di met hyl f or mam de or di oxane, Rl afr
general formula (l)e; 5 4) additi
the resin obtained in Stage 2) and eating thel m xture; 5) cleavage of the
resin under acid conditions; 6) treatnent under®Mfasi ¢ conditions of the
product obtained after Stage 5). 9. Process for the preparation of a

conmpound of gen S R4 R3 10 in which: R 1
represents a C%ff%%ﬁ%h%b@g&%rﬁclcgﬁlmm R3 and R4 represent the sane
radicals as in general formula (lg as defined in claiml; R 10 represents
an am no( C2-C7) al kyl am no, ((anfwpal kyl)aryl)al kyl am no, 15

((am noal kyl ) cycl oal kyl ) al kyl anFfic; pi perazinyl radical,
or R 10 represents the radical repr

¥ife 1 N the general formula
e of generfal fornmula R -NH2 with the
in a%@lwvent such as

R2 havi he sanme neanings as in

NO

and R4 represents H;

+ or R1 represents one of the radicals below

-

e W P S

R2 represents one of the radicals below

*

: 1
o

5 R3 represents CORS,
R4 represents H,

and R5 represents one of the radicals below
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NON . AMVENDED PAGE 2 0 JAN 2004 -415 R | represents H R12 represents H or
an al kyl, (C3-C7)cycloal kyl, optionally substituted carbocyclic or 0 JAN 2004
het erocyclic aral kyl, propargyl, allyl, hydroxyal kyl, aIkyIthioaIk;I,

~aryl al kyl al koxyal kyl, aryl al kyl t hi oal koxyal kyl radical; 5 said process
bei ng characterized in that it conprises -t4h& fol | owi ng successi ve stages:
1) treatnent, in an aprotic solvent such as dichl oronet hane or

di net hyl formanmi de_ of a p-
excess of symmetrical dia

i trophenyl carbonate Wang resin with a | arge

of general formula R10-NH2 in which R10-H
has the same neaning as i eral, formula (1)f; 10 2) pegtide coupl i ng of
the resin obtained in Stage vt h+ap am no d of g€ | « fornul a

HOOC- C(R11) (R12) - NH Fnoc in whigh R 1 and RE?Z:EZS/(EEZEEWE meaning as in
general formula (1)f; 3) cleavagesof the Fno % e resin obtained
in Stage 2); 4) reaction of the résin obtained in Stage 3) with an

i sot hi ocyanate of general for 15 R2-NCS in which R2 has the sane

meaning as in general fermula (1)f; 5) cleavage of the resin under acid
conditions; 6) treatment under basic E?nditions of the product|obtained

after Stage 5). 10. As yedieanment , fcordi ng @f clains |
to 3 or a pharnaceuti g y agceptable s f said prod 20 11.
Phar maceuti cal conposi t+0n cont ai ni ng fve ﬂngredie pr odluct

according to one of clains | to 3 or a pharmaceutically acceptable salt of
said product. 12. Use of a product according to one of clains | to 3 or of
a pharmaceutically acceptable salt of said product for preparing a

medi canent inje I hagisa&o-RiateScalin sl seases in
whi ch one (or ngge a%€R§ﬁgﬁgﬁﬁgﬁgggg??ﬂ)gg%gptors 25 are involved. 13. Use
according to claim 12, characterized in that the pathol ogical states or the
di seases to be ttlddep@sentethepgedl from the group comprising the fol |l owing
pat hol ogi cal states or di seases: acronegalia, hypophyseal adenonas,
Cushing's di sease, gonadotrophi nonas aﬁ%ﬁprolactinonas, cat abol i ¢
side-effects of glucocorticoids, insulfn N—

R11 represents H

and R12 represents the radical

Z

5 R2 represents the radical
R3 represents the radical

\@f
NC\©¢'

and R4 represents H.
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30 dependent di abetes, diabetic retinopathy, diabetic nephropathy, syndrone
X, dawn AMENDED PACGE 2 0 JAN 2004 -416 phenonena, angi opathy, angi opl asty,
hypert hyroi dism gigantism endocrinic gastroenteropancreatic tunmoyg JAN 2004
“including carcinoid syndrone, VIPoma, insulinonma, nesidioblastong,
hyperinsul i neni a, gl ucagonona, gastri noma*hd ZolIinger-Ellison's

syndrone, GRFoma as well| as acute bl eeding of the esophageal varices,

ul cers. 5 gasjrprrenritag@elprépafdigy of 42sipe Abral Rfrinkhle (JRANCreatitis,

ent erocut aneous and pancreatic fi-stulae but also diarrheas. refractory

di arrheas of acquired immunodeficiency syndggne, chronic secretary

di arrhea, diarrhea associated with irgjtabl¢ bowel syndrome, diarrheas

i nduced by chenot herapy, disorders gk iNh gastrin rel easi ng peptide,
secondary pathologies with intestinal grafts, Rizal 10 hypertension as
wel | as henorrhages of the varices in pat$ s wth cirrhosis, gastro-

i ntestinal henorrhage, henorrhage of the gas\roduodenal ulcer, bl eeding of
grafted vessels, Crohn's disease, system c fa eroses, dunping syndroneg,
smal |l intestine syndrone, hypotension, sclerodernma and nedul lar thyroid
carcinoma, illnesses linked with cell hyffproliferation such as cancers
and nore particularly breast cancer, prostate 15 cancer, thyroid cancer as
wel | as pancrigathien.cancer and col orectal cancer, fibroses and nore
particularly fibrosis of the kidney, fibrosis of the liver, fibrosis of the

lung, fibrosis _of the skin, ,al fibroesis pf. the central vOus t as
w1 as that B e ARG O TR e e A et el GHY sl O
ot her t her ape(@Hz),-f aralkyiene vepyradaiagalkilent tadicaly ncangdipalepeesers sutegeas dmal tahb;
hypophyseal tunors, pain, inflammatory disorders 20 such as arthritis,

pani ¢ attacks hegqt her ' i: | O (1€ | 1.ci.ency
resul ti ngasf roqun2 ei?ggé%?’éﬁghg%%@%ﬁdlﬁ%%lﬂig%:;'%fég%ﬁ’g‘g Elgt@s"i&tad 37 ﬁg%\dc;ﬁﬁg%’g]y!a’d
devel opnment |inked with obesity, del ayed uterine devel opnent, dyspl asia_of
the skel et onand\Rdrepsesenis yhedsesirradicpls @p imganste! fgrmmaoth as dpfingdgn clmg dawith

polycystic dihgeasseh of iR -ORRkeadicAlancreati ¢ pseudocysts and ascites,
| eukem a, neningi oma, 25 cancerous cachexia, inhibition of H pylori,

psoriasis, chropic rejecti %n of .aIAao af.ts as. | 1. as Al zhei ner' s di sease
and finally oEBPSFHems characigrige @3[3?‘& eRgRTiseR fhgi fRla W ing SHEre SR R IPEEd i n
that the pathol ogical states or diseases to be treated are chosen fromthe
group conpri slingeatmentf ol dnoygirotly gdtvdiokodi sadicldb@ireshane or dirmethglésmamide, of a

acronegal {@, AYRAPMYSAIbALE OWBRy Gesif NERAAT A NafpeIBRLSOSH RIMANCHAGhLGcal

diamine;

2) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of
the resin isolated after stage 1) with an aromatic isothiocyanate of formula R2-N=C=8
in which the R2 radical has the same meaning as in general formula (I)a;

15 3) treatment, in an aprotic solvent such as dioxane or dimethylformamide, of the resin

obtained in Stage 2) with the compound of general formula (IIT)

R4

/HrRB
Br

0
)

in which the R3 and R4 radicals are identical to those which have been defined in
general formula (I)a;

4) cleavage of the resin under acid conditions;
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5) treatment under basic conditions of the product obtained after Stage 4).

5. Process for the preparation of a compound of general formula (I)b

R1
N /
R2” NN

S\/e—as

R4

in which:

R1 represents the same radicals as in general formula (I) as defined in claim 1, with the
exception of the -CH;-Al-NH; type radicals, in which Al represents a -(CHa)y-,
~(CH2)p~O-(CH3),-, aralkylene or cycloalkylalkylene radical, n and p representing
integers from 1 to 6, and also with the exception of the —C(R11)}(R12)-CO-R10

radicals;
R2 represents an aminoalkylphenyl radical;

R3 represents the same radicals as in general formula (I) as defined in claim 1, with the

exception of the -CO-RS5 radicals;
and R4 represents the same radicals as in general formula (1) as defined in claim 1;
said process being characterized in that it comprises the following successive stages:

1) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of a

p-nitrophenylcarbonate Wang resin with an excess of aminoalkylaniline of formula R2-
NH5 in which the R2 radical has the same meaning as in general formula (I)b;

2) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of
the resin isolated afier Stage 1) with an isothiocyanate of formula R1-N=C=S§ in which

the R1 radical has the same meaning as in general formula (I)b;

3) treatment, in an aprotic solvent such as dioxane or dimethylformamide, of the resin

obtained in Stage 2) with the compound of general formula (I1I)
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R4

S
Br

O
(111

in whichr_ the R3 and R4 radicals are identical to those which have been defined in

general formula (I)b;
4) cleavage of the resin under acid conditions;
5) treatment under basic conditions of the product obtained after Stage 4).

6. Process for the preparation of a compound of general formula (I)c

R1
N /
R YN
S\% R3
R4

(e

in which:

R1 represents a -CH,-A1-NH; radical, in which Al represents a -(CHz)n-, -(CH3),-0O-
(CH,)y,-, aralkylene or cycloalkylalkylene radical, n and p representing integers from 1
to 6;

R2 represents the same radicals as in general formula (I) as defined in claim 1;
R3 represents a -CO-RS5 radical;

and R4 and R5 represent the same radicals as in general formula (I) as defined in claim
L

said process being characterized in that it comprises the following successive stages:

1) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of a
p-nitrophenylcarbonate Wang resin with a large excess of symmetrical diamine of
formula R1-NH; in which the R1 radical has the same meaning as in general formula

(De;

AMENDED PAGE



2 0 JAN 2004

411 -

2) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide. of
the resin isolated after Stage 1) with an aromatic isothiocyanate of formula R2-N=C=§

in which the R2 radical has the same meaning as in general formula (f)c;

3) treatment, in an aprotic solvent such as dioxane or dimethylformamide, of the resin

obtained in Stage 2) with the acid of general formula (IV)

R4 O

Br OH
0

(V)

in which the R4 radical is identical to that which has been defined in the general

formula (X)c;

4) peptide coupling;

5) cleavage of the resin under acid conditions;

6) treatment under basic conditions of the product obtained after Stage 5).

7. Process for the preparation of a compound of general formula (I)d

R1
/
N
R N
QRB

S
R4

(Dd

in which;:

R1 represents the same radicals as in general formula (I} as defined in claim 1, with the
exception of the -CH;-A1-NH; type radicals, in which Al represents a -(CHj),-,
-(CH3)p-0-(CHy)p-, aralkylene or cycloalkylalkylene radical, n and p represent integers

from 1 to 6, and also with the exception of the “C(R11)(R12)-CO-R 10 radicals;
R2 represents an aminoalkylphenyl radical;

R3 represents a -CO-R5 radical;
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and R4 and R5 represent the same radicals as in general formula (I} as defined in claim
1

said process being characterized in that it comprises the following successive stages:

1) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of a

p-nitrophenylcarbonate Wang resin with an excess of aminoalkylaniline of general
formula R2-NH, in which the R2 radical has the same meaning as in general formula

(Id;

2) treatment, in an aprotic sclvent such as dichloromethane or dimethylformamide, of
the resin isolated after Stage 1) with an isothiocyanate of general formula R1-N=C=S in
which the R1 radical has the same meaning as in general formula (1)d;

3) treatment, in an aprotic solvent such as dioxane or dimethylformamide, of the resin

obtained in Stage 2) with the acid of general formula (IV)

R4 O

BrJ\[HLOH

0
av)

in which the R4 radical has the same meaning as in general formula (I)d;
4} peptide coupling;

5) cleavage of the resin under acid conditions;

6) treatment under basic conditions of the product obtained after Stage 5).

8. Process for the preparation of a compound of general formula (I)e

. /R1
RfNYN
. S\/efRa
R4

(e

in which:
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R1 represents the same radicals as in general formula (I) as defined in claim 1. with the
exception of the -CH,-A1-NH, radicals. in which A1 represents a -(CHa),- -(CHa)p-O-
(CHa),-, aralkylene or cycloalkylalkylene radical. n and p representing integers from 1
to 6, and also with the exception of the “C(R11)(R12)-CO-R10 radicals;

R2 represents the same radicals as in general formula (I) as defined in claim 1:
R3 represents a ~CO-RS5; radical

R4 represents H;

RS represents an -NH-CH;-A1-NH; radical, in which Al represents a linear or
branched alkylene radical containing 1 to 6 carbon atoms, a -(CH3),-O-(CHz)p-,
aralkylene or cycloalkylalkylene radical, n and p representing integers from 1 to 6, or
also R5 represents the N(R6)(R7) radical corresponding to the following general

formula:

in which:

R8 represents H;

Y represents N;

a represents 1 or 2;

said process being characterized in that it comprises the successive following stages:

1) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide, of a
p-nitrophenylcarbonate Wang resin with a large excess of symmetrical diamine of
general formula R5-H;

2) peptide coupling with the acid of general formula (IV) on the resin obtained in Stage

D
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in which the R4 radical has the same meaning as that in the general formula (I)e;

3) reaction of the primary amine of general formula R1-NH» with the isothiocyanate of
general formula R2-NCS in a solvent such as dimethylformamide or dioxane, Rl and

R2 having the same meanings as in general formula (I)e;

4) addition of the thiourea obtained in Stage 3) to the resin obtained in Stage 2) and

heating the mixture;
5) cleavage of the resin under acid conditions;
6) treatment under basic conditions of the product obtained after Stage 5).

9. Process for the preparation of a compound of general formula (I)f

R1
N /
R YN
8\27 R3
R4
(Df
in which:

R1 represents a —=C(R11)(R12)-CO-R10 radical;

R2, R3 and R4 represent the same radicals as in general formula (I) as defined in claim
1;

R10  represents an  amino(Cy-Cp)alkylamino,  ((aminoalkyl)aryl)alkylamino,
((aminoalkyl)cycloalkylalkylamino, piperazinyl, homopiperazinyl radical,

or R10 represents the radical represented below:

N\/\O/\/N N
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R11 represents H;

R12 represents H or an alkyl, (C3-C;)cycloalkyl, optionally substituted carbocyclic or
heterocyclic aralkyl, propargyl, allyl. hydroxyalkyl, alkylthioalkyl, arylalkylalkoxyalkyl,
arylalkylthioalkoxyalkyl radical:

said process being characterized in that it comprises the following successive stages:

1) treatment, in an aprotic solvent such as dichloromethane or dimethylformamide. of a
p-nifrophcnylcarbonate Wang resin with a large excess of symmetrical diamine of
general formula R10-NH; in which R10-H has the same meaning as in general formula

(Df;

2} peptide coupling of the resin obtained in Stage 1) with an amino acid of general
formula HOOC-C(R11)}R12)-NH-Fmoc in which R11 and R12 have the same meaning

as in general formula (Df;
3) cleavage of the Fmoc group of the resin obtained in Stage 2);

4) reaction of the resin obtained in Stage 3) with an isothiocyanate of general formula
R2-NCS in which R2 has the same meaning as in general formula (I)f;

5) cleavage of the resin under acid conditions;
6) treatment under basic conditions of the product obtained after Stage 5).

10. As a medicament, a product according to one of claims 1 to 3 or a pharmaceutically

acceptable salt of said product.

11. Pharmaceutical composition containing as active ingredient a product according to
one of claims 1 to 3 or a pharmaceutically acceptable salt of said product.

12. Use of a product according to one of claims ! to 3 or of a pharmaceutically
acceptable salt of said product for preparing a medicament intended to treat the
pathological states or the diseases in which one (or more) of the somatostatin receptors

are involved.

13. Use according to claim 12, characterized in that the pathological states .or the
diseases to be treated are chosen from the group comprising the following pathological
states or diseases: acromegalia, hypophyseal adenomas, Cushing’s disease,
gonadotrophinomas and prolactinomas, catabolic side-effects of glucocorticoids, insulin
dependent diabetes, diabetic retinopathy, diabetic nephropathy, syndrome X, dawn
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phenomena, angiopathy, angioplasty, hyperthyroidism. gigantism, endocrinic
gastroenteropancreatic tumors including carcinoid syndrome, VIPoma, insulinoma,
nesidioblastoma, hyperinsulinemia, glucagonoma, gastrinoma and Zollinger-Ellison’s
syndrome, GRFoma as well as acute bleeding of the esophageal varices, ulcers,
gastroesophageal reflux, gastroduodenal reflux, pancreatitis, enterocutaneous and
pancreatic fistulae but also diarrheas, refractory diarrtheas of acquired
immunodeficiency syndrome, chronic secretary diarrhea, diarthea associated with
irritable bowel syndrome, diarrheas induced by chemotherapy. disorders linked with
gastrin releasing peptide, secondary pathologies with intestinal grafts, portal
hypertension as well as hemorrhages of the varices in patients with cirrhosis, gastro-
intestinal hemorrhage, hemorrhage of the gastroduodenal ulcer, bleeding of grafted
vessels, Crohn’s disease, systemic scleroses, dumping syndrome, small intestine
syndrome, hypotension, scleroderma and medullar thyroid carcinoma, illnesses linked
with cell hyperproliferation such as cancers and more particularly breast cancer, prostate
cancer, thyroid cancer as well as pancreatic cancer and colorectal cancer, fibroses and
more particularly fibrosis of the kidney, fibrosis of the liver, fibrosis of the lung,
fibrosis of the skin, also fibrosis of the central nervous system as well as that of the nose
and fibrosis induced by chemotherapy, and in other therapeutic fields, cephaleas
including cephalea associated with hypophyseal tumors, pain, inflammatory disorders
such as arthritis, panic attacks, chemotherapy, cicatrization of wounds, renal
insufficiency resulting from delayed development, hyperlipidemia, obesity and delayed
development linked with obesity, delayed uterine development, dysplasia of the
skeleton, Noonan’s syndrome, sleep apnea syndrome, Graves’ disease, polycystic
disease of the ovaries, pancreatic pseudocysts and ascites, leukemia, meningioma,
cancerous cachexia, inhibition of H pylori, psoriasis, chronic rejection of allografts as

well as Alzheimer’s disease and finally osteoporisis.

14. Use according to claim 13, characterized in that the pathological states or diseases
to be treated are chosen from the group comprising the following pathological states or
diseases: acromegalia, hypophyseal adenomas or endocrinic gastroenteropancreatic

tumors including carcinoid syndrome, and gastrointestinal bleeding.
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