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5 preventing graft vessel and gastrointestinal bleeding. Sonatostatin
agoni sts can al so be used for decreasing body weight in a patient.

In drug reseavé®99/44401 s a key issue to mnimze side effects RGI/ERINEII6Di-ng
hi ghly potent and sel ective drug nol ecul es. Recent work on the

devel opment of nonpepti de structures (H rschmann, R et al,

J. Am Chem Soc. 115, 12550-12568, 1993; 10 Papageorgi ou, C. and Borer, X,
Bi oorg. Med. Chem Lett. 6, 267-272, 1996) have descri bed conmpounds with

| ow somat ostatin receptor affini tmw@r esent invention is
directed t%ta fam |y of nonpeptidg, WﬁheWeﬁBon are selective and
potent sonmdtostatin receptor |i ga‘rm‘g&———-——. _ _
Sunmmary of the | nvethe presar invention iy direntedd tos caropountie apd eoepbsitionscodntaiming S
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[err] said °?'H’é°“r"§§em c-di agilgérhé'%lpreo E&B%L ﬂé g%oegtﬁas%%megaqnd tB%Hier' S
of sai d conpouefdsais carapawniis: fardreating medical q;meramnhl are nmegdiated by sorhtestatin t S
and Drodrugs (RBLAS! sdbyBed SeHRGAI (amdtpironn BRERiHifhe Hdor! RIS

wher ei n sents an opti ona
-(CH2) m (O)a ( dﬁ{reqlaqanﬁ:rzpe themonsy myaﬂyaoéewq from (IgninerhyEotiplami | (Beazeau, P. et
( CO (ferr])al gy |Sc% -1k 7299, {WLH?ESﬁ %ho to have a wide range of regulatory

err']l IS an optlona substituted nole
fr om t he gr oupeftastesen thentplesse (ofjacyarjety of homones:[snm BS growth, hormone prolactin,

benzo[ b] t hi OthU&gon PiRSuN! astz'i}ﬁ(ﬁiécm{ |s.R. BRE PaldBLE, Ur rﬁ“ﬁm M. P B85 ©288-280,
Ea re]r r1-der r]'59(§|7k>;q1 addltlclmy antaprollferaé[ ive propemengReeEcL in, 8., N. Engl. J . Med. 309, 1495-

15 1501, 1983) have been obtained with somatostatin analogs in metastatic prostatic
cancer (Parmar, H. et al, Clin. Exp. Metastasis, 10, 3-11, 1992) and in several other
neuroendocrine neoplasms in man (Anthony, L. et al, Acta Oncol., 32, 217-223, 1993).

- Metabolism of somatostatin by ammopeptndases and carboxypeptidases leads to a
short duration of action.

20 The actions of somatostatin are mediated via membrane bound receptors. The
heterogeneity of its biological functions has led to studies to identify structure-activity
relationships of peptides analogs at the somatostatin receptors which resulted in the
discovery of five receptor subtypes ( 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

25 roles of these receptors are under extensive investigation. Binding to the different types
of somatostatin subtypes have been associated with the treatment of the following
conditions and/or diseases. Activation of types 2 and 5 have been associated with
growth hormone suppression and more particularly GH secreting adenomas
(Abromegaly) and TSH secreting adenomas. Activation of type 2 but not type 5 has

30 been associated with treating prolactin secreting adenomas. Other indications
associated with activation of the somatostatin subtypes are restenosié, inhibition of
insulin and/or glucagon and more particularly diabetes mellitus, hyperlipidemia, insulin
insensitivity, Syndrome X, angiopathy, proliferative retinopathy, dawn phenomenon and
Nephropathy; inhibition of gastric acid secretion and more particularly peptic ulcers,

35  enterocutaneous and pancreaticocutaneous fistula, irritable bowel syndrome, Dumping
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5 or Rerr] and R2 are taken together with the nitrogen atons to which

they are attached to forma conmpound of formula (la), (1b) or (1c),
[err] WO 9p/64401 [err] ferr] PCEP$P/I1ZH0 -
-(CH2)mE-(CH err])mZz2; 10 Eis O S-C(O-, -C(O-0, -NHCCOO or
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mor phol i no, ggmﬂld‘fﬁéwgny&pl nol i nyl,

I soqui nol i nyl, (CHZ) m phenyl , nap fl uorenyl
pht hal ani 491, pyr i I ¢nerAppect the present invention s directed to [err]

[err] a compound of the formula (1), -

0]

the racemic-diastereomeric mixtures and optical isomers of said compound of formula

20 (), the pharmaceutically-acceptable salts and prodrugs thereof or a pharmaceutically
acceptable salt thereof,
wherein

represents an optional bond;
R'is H, ~(CH2)p-C(O)-(CH)p-Z", ~(CH)m-Z', ~(CHy)-O-Z' or -(C,-Cg)alkyl-C(O)-NH-
25 (CH)Z



[err]s 5 - or Xerr] and X/ err] are taken together with the nitrogen to
whi ch they are attached to forman optionally substituted noiety

sel ect ed fronwdwsegsoup consi sting of t hi azol yl PCT/US99/12760 -

err “lerr

%er r} Z'is a|]1 optionally substituted moiety selected frpm) the group consistipg of (Cy-
[err] C,z)alkyl, benzobthk drle, phenyl, naphthyl, benzo[b}furanylY tHidphihs, X4
N-Xerr],-C(X e 1’f><')(y 'S] Ph preny. P >¥[err [o;fuea)(,: oc(f:purrence
S |ndependently (CHZ)mY3- { 21/ ]

-C(O O or a bond; .
(derr]- C[err])alkyl am no,
Clerr])al kyl am no, or an opt sgH#

group consi sti ndsosazolylyjndolyhy y | (C[ err]-C4)al kyI furanyl, pyri dlnyl

'[”dOiY' - R%is Hor (C,-Coalkyl; CH( phenyl ) 2,
err

[err] 5§ o & apd iRé arefaken }ageil'g' Fn%t;l élpqpitrogen atoms to which they are attached to

(qerr]-derr ki k¥dmpduali vErofhaialia), (ib) or
(derr]-Cerr])al kyl - C(O) NH- ( CH err(] [err] or optionally 10 .
substituted aryl; R’ Z[err] for Reach occurrence is mdﬁpendently

am no, (C[err]uC[err.])aI llamggo, N, Nofdi- (Gl err]gs
derr])al kyl am?rq., . r"J(aCHZ) D |
-NHC(O -0 (CH2)np (Clefr]-Qerr])al of an
yEeak b i g

t| onal I
substituted noie rom -t r |st|ng Of)@\\?ﬁ

pyridi nyl, norgholi no,, ,0| peri gt ngl”, Pl pegazi nyl R® pysrazef{ di n furanwli .and
t hi ophene; 15 Rlerr1s Hor {C -(err ?’?al kyl ; R[err]
(derr]-Cerr])alkyl or -(CH2)m Z[err]; Z[err] is an optional |y
substit ut ed MRPed YCHY|-E(CeYF220m t he group consi sting of phenyl,

napht hyl , 1'bndol Ei& ot' @,-8?8)%”-%’(0}28 R[—I%(M dra éo[ b] t hi ophene, i soxazol yl,
Z? is H, (C,-C,palkyl, amino, (C,-C,,)alkylamino, N,N-di-(C,-C,,)alkylamino, (C,-
C,)alkylguanidino, or an optibnally substituted moiety selected from the group
consisting of phenyl, indolyl, imidazolyl, thiophene, benzothiophene, pyridinyl and

naphthyl;
15 R*is Hor -(CH,)-A';
Al is -C(=Y)-N(X'X?), -C(=Y)-X?, -C(=NH)-X? or X%

YisOorS;
X' is H, (C,-Cyo)alkyl, ~(CHp)n-NH-(C-Cglalkyl, -(CH,),~N-di~(C,-C¢)alkyl or -
(CH)oranyl; '

20 X2is -(CHo)mY'-X® or optionally substituted (C,-Cs)alkyl;

Y'is O, S, NH, C=0, (C,-C,,)alkenyl having one or more double bonds,

-NH-CO-, -CO-NH-, -NH-CO-0-(CH,) -, -C=C-, SO, or a bond;

X2 is H, an optionally substituted moiety selected from the group consisting of

(C,-Co)alkyl, (Cs-Ce)cycloalkyl, (C.-C,,)alkoxy, aryloxy, (C,-C..)alkytamino,
25 N,N-di-(C,-C,,)alkylamino, ~CH-di-(C,-Cy;)alkoxy,  pyrrolidinyl,  pyridinyl,

thiophene, imidazolyl, piperidinyl, piperazinyl, benzothiazolyl, furanyl, indolyl,



Lerr] [err] [err] 20
Z[err] is H, rr -C[err])alkyI (CH) maryl ; wherei n_an optional | y
substi t ut ed n%‘f%? ® optional Iy substituted by one or nore PCT/US99M2760 -

substituents, each independent| el ected fromthe arqup.G sting of C
F R 1 ors, T PRI, bl <RURgIbY. ety e ppphg ARG
- (CH2) m phenyl - (X[ erflubrenyl, piihaiaraidyl, pyrihidingl] ) n,
-S-(Cderr]-derr])al kyl, -OCH2)mphenyl-(Xerr])n,

-(CH2)m C(O) - O(qu]CIHrDanI umaquxq (Cferr]- 126
Clerr])al kyl, -o)& -J
-O(GﬂﬂnMdl((qe
al kyl-(Xerr])n;

i ndependent |y sel ected”fromthe group
a, F, Br, I, NO&2, N3, CN, OH -CF3, (g err]-C[err])aIkyI,
(C[err] C[err])alkox AN

-(CH2)mNH (Cerr]-

- (CH2) m phenyl ;
integer from1l to 6; S
integer froml to 5; provi ded that
(derr]-C 2)al kyl, or -C(Of- C)Z[err] [err]
optionally substrt : ;R rL] IS or
Rlerr] is ((err]-C
optionally substituté¢ (
and Zis H 10 or s where ;s 1 t0 6 and Z is H
(b) when Rerr] is ( optronaﬁlxésubsrtuted phenyl ;
Rlerr] is Hor (Cerr]- C[err])alkyl rr]-Cerr])al kyl and

Lo o B 2k 52 8 e B 'ﬂr?fh ishyP Whin e B liched to

ogen,

C[err])alkyl) and
epengently O or an
i ndependent|y an
wheh Rerr] is
Rerr]-Clerr])al kyl or
Er]-Clerr])al kyl ;
t hi ophene or
(CH2)m Z where mis O

t hi ophene, fdrmnaot tptiopaliyn sybstitutéd ] inmjéty seluﬂ:tedatlhhhthle granpl cob&stur(ngf
when Rlerr] is H err] Clerr])alkyl; Rerr] is (Cferr]-0C6)alkyl;
Rerr] is (CJerr]- err])alkyl and R[err]is -OZerr] or -S—ZZ
then Z2 is not an optionally substi t ut ed nnlety sel ected fr@mthe group
consi sting - of p i and indolyl .
A preferred conpound f for SN, R3is

- CH2- phenyl ;

they definition
X ,Ad;rr] is
Yis O Xerr] is H net hyl ;

né_nlgp t he dg w'tron of
X[ewr] is

N hi ophPne, i ol yl, 25

of Rlerr] is 0; Rerr]
-C(=Y)-N(X[err] X[err]);
X2 is -(CH2)m Y[err]- x
X[err] is 0, 1, 2 o0& Y[ept] is B
met hyl pyrrolidin-2-yl) dle hyl am ng,

di et hoxynet hyl , 1- benz¥t= i peridi n-¥ S onal bsend ut ed—phenyl or
OH [err Anot her preferred
conpound of formula (I ] e isH RisH Rerr] is -CHerr]-
N "
H



phenyl:; Rerr] is -(CH2)m Alerr] where min the definition of Rlerr] is O;
Rlerr] is phenyl; Rerr] is H, where Alerr] is

-C(=Y) - N( X[ er nyXpore44d) ; 30 Yi sO PCT/US99/12760 -
- 6- ’ - Xerr] is benzyl and X[ err] is 2-hydroxyethyl;
or X and X2 are takeff*# N-X0i-CXXBeOrtS ogen at om to which they are
[err] at Frah&B is independently -(CH,),-y>&ere Y[err] is
C-Xerr] or N-X4; 5 )@?&T&%&B&u nglfe'?re]pe?sen-%él—i[é)rr])mY[err]-X[err]
where min the definiti 8hisoCreSPIPwra Randy; and

Xlerr] is selected fromeng ajdly,CRECIIK Sninby (@I )alRMiNS, NARSRC,-
[err] 5 AnSrdRlkyigimieec P &0 ertiopaimeubstituter maiety eelpcted fgmsithe
Rlerr] is H Rerr] is Grougl eédslstihg ofGivgt, arfi(c,- Y| furdRlyE" dkiding!, indolyl, -
-(CH2)m Alerr] where m ?F\outBLe dgf‘i%i%%g'oéfrgﬁ['er'm S (r)d;?{jh[%#lr]ﬁl sm gﬁ’ényl ;
Rlerr] is H wieiehemybar] is - C(=Y) - X2; Yis O Xerr]
is -(CHR2)m Y[err]-Xerr]w where min the definition of
Xerr] is 0, 1 or 2; 15, 0, -NHCO, -CO NH,
-NH-CO- O CH2-, SQ2-or a j and )15 =] is nmethyl, furanyl,
pentyl, phenyl, indolyl, P » 1P , fluorenyl,

- CH(phenyl ) 2, benzot hi azol yl, phthalam dyl, N, N-di rethyl am no,

[err] s - .hen € s . A Al ) A re
I L i e Sadats i it et
- (CH2) m A['8r r [subptBted @i the definition of Rlerr] is 0; Rlerr] is phenyl
or t-Bu; Rl err] AssggQachbccurrence is intle éﬁc]en{h@ M&@,M%lﬁﬁ&&r%?“ﬂl-ﬁi—(&-
Yis Oor S; Xerr] is H )Sberr is -( 22|m [errc[’- he_rr : m
in the definiti én2gvigminos HH-GQIOACH,)n-phenyl -NH-CIO)G-{GHJn-({C-Calaligh @r athd
X er (r]I ] is phenY:optiéh - UibStvited n%ihéky rslbtéawd, fr@mﬁfh@nyl‘oﬂgywhlﬁﬂfi?]ﬂ of l%.‘i‘».i«:lazozlyl.4
2, 6-di -1sopropy p H iﬁ%, rhorphgi}in%',:gibgridei\n% ﬁiperagr-\yel\,tpy(r)x ol(i: i&yl.%])ém}tgng ?R{op’hene; T
16 R%is H or (C,-Cealkyl;
R is (C,-Cyp)alkyl or -(CH,),-Z*; _
Z* is an optionally substituted moiety selected from the group consisting of phenyl,

naphthyl, indolyl, thiophene, benzo[bjfuran, benzo[b]thiophene, isoxazolyl,

SO

20 2% is H, (C,-C,p)alkyl, (CH,)q-aryl;
wherein an optionally substftuted moiety is optionally substituted by one or more
éubstituents, each independently selected from the group consisting of Ci, F, Br, 1, CF;,
CN, N,, NO,, OH, SO,NH,, -OCF,, (C,-C,,)alkoxy, -(CH,).-phenyl-(X®),, -S-phenyl-(X®),,
-8-(C+-Cp)alkyl, -O-(CH,)x-phenyl-(X®),, -(CH,)»-C(0)-O-(C,-Cg)alkyl, ~(CH,),-C(O)-(C;-

25  Cglalkyl, '
-0-(CHz)n"NH,, -O-(CH,),-NH-(C,-C,)atkyl, -OL(CHz)m-N-di-((C,-C,)alkyl) and
~(Co-C,)alky-(X5),,;



-7- di f 1 uorophenyl, m NO2- phenyl,
p- benzyl oxyphenyl, o-isopropyl phenyl, n-hexyl, 4-

[err] W0 99/64401 nor phol i no, napht hyl or PCRR}?PW“’ -
conmpound of forrrula is where Rerr] is err] is H err] is
- cnr?z) i ndol - 3-yl ; for e eachRpeqUTENee; is ('téﬁgsnﬁenthe REectﬁHeﬂr@n rthe rgreyre caréq*strnstofon

of R4 is 0 R[erﬁﬁdrbgerpbemybr NG ﬁy ch[cwi bFLSOUF.( -cm)au&h?éecﬁa%&;]
- C(=Y) - X2; X5 Y&’d é L
where min the déFHQmIN*bn'(Gﬁz)XM% qs)§"‘ﬁf' '(f‘b)m i=(( ,)alkyl) and -(CH }4-ghanyl; i s

O S, Mo Gty 9 b Y 3 e
me am no
p N phenyl gre%ﬁ@?%ﬁ?%’?é’?@bﬁ‘%ﬁ‘b%ﬁ#%P’P'@rmlsg (1) is where Rlerr]
:Mi H; R[errl hép'%ea.a}dts - CH2- [ (I’)ld0| 3-yl; R[SL;]ny: so;(?—létmé%err}
n
Yk (@ R ?‘% ﬁ[pefkv% qfs'c@ 5[7% ﬁ}&[ir 1S ¥eSrplkyl o5 optionally v

is O Xerr] i summtewml, RX[tseH ok (CsCodli] RY k](bﬁECYzbéiky} br 2 add 24 is th:ophene or
where min the efl err]

is 0, or a bonﬂp '3 gMd @Ler r'}'ﬁ'bg‘nfsy"m Q(Q):Pﬁgﬁg)h'z whete a1 istd3ndadisntd

N- 10 or(c,m;)mwzopwhemlmcym$aﬂdz:sCGH(et hoxy) 2, phenyl,

- - - - . . - ph I - CI - phenyl
E) CEI(OFZ) Egﬁyf);]g,ny&b) thg_h‘@he{y l(3,2)(a)lkyl or optionally subsntuteg:': lgxerp 33?,! H oe (C,ngalkyl yR" is

[err] (C,-C,z)alkﬁnanma’ i -OHCH)et?, ccampzmsgn?tf arfx mptmﬂaay (substitited\Rdisty
RE(Callr—IrZ% n‘lr ,SA[ gr r] CZ?A; %ﬁkﬁqﬁ%eé §Lé9| n?‘?‘ﬂﬂ? off IFQ?'S&F' 'Pé"“ﬂ' ﬂ[J@F?IY" i thigphensy |
or t-Bu; Rer rpemthlophene lgyridinyl, and naphthjdeamd A[ err] is -C(=Y)-X2; 25
Yis 0 Xg ][ ] 2’}‘?‘} Rele) %by Qf 4, )at?é[@i‘ ik (Cr-Caalkyl; R” is (C,-C, kG Snd'R B -5 or
Z2, then Zz is not an optionally substituted moiety selected from the group consisting
of phenyl, naphthyl, thiophene, benzothienyl and indolyl.
A preferred compound of formula | is where R is H; R? is H; R® is -CH,-phenyl;
R*is -(CH,),-A" where m in the definition of R* is 0; R® is phenyl; R® is H;
20 "~ where Al is -C(=Y)-N(X'X3);
Y is O; X' is H or methyi;
X2 is «(CH,) =YX
m in the definition of X*is 0, 1, 2 or 3; Y' is a bond or O; and X* is N-
methylpyrrolidin-2-yl, diethylamino, pyridinyl, thiophene, imidazolyl,
25 diethoxymethyl, 1-benzyl-piperidin-4-yl, optionally substituted phenyl or

oG

Another preferred compound of formula (1) is where R! is H; R? is H; R® is -CH,-
phenyl; R*is -(CH,)x-A' where m in the definition of R* is 0; R® is phenyl; R® is H;
where A'is -C(=Y)-N(X'X?);
30 YisO;

8-



Ylerr]:is -NHCO, -C=C, -(err]C or a bond; and X/ err] is t-butyl,

1- met hyl car bonyl - pi peridi n-4-yl, phenyl, p-d -phenyl,
m CF3- phenyl , wo 8dgq46x napht hyl , p-nmet hoxy- pherBdT/US99/12760 -
m (phenyl et hyl ) - phenyl, indol -3-yl or p-am nophenyl. Anot her

preferred conpound nf;sfbenmhadxﬂsz'-w;drdweteylt?[err] is H Rerr] is H Rerr]

Ri i s - (G m Al err I Sheld % F%Cﬁﬁén oo g P@flﬁseé S el o

phenyl, o-met hoxyphenyl, p-Br-phe or p

N, N- di et hyl ami no- phenyl ; -Rl err] N wherye A[y@f J
X exr] [er

-C(=Y)-N(X[err] Xerr]);
-(CH2) m Y[ err] - X[ er gtkaché8 to form m'in the def°fn|t|on dt X[err] is
0; X3 is o-Br-phenyl, mBr-phenyl,

Y[err] is_a bond; and
p- Br - phenyl, o-C - phelﬂhe'eh'scx orN-X C - phenyl, p- a - phenyl ,
0-ni tro-phegyl, mnit rx‘reh Yw’rwﬁér@nﬂhwaeﬁnmom 1500r1 and

phenyl, m CF3- phenyl err hen |,
2, 5-di - F- e°‘g %T' tﬂgtﬁﬂ' °Bﬁ5éﬂ‘§?9 °fn€' d??@ﬁﬁ}ld phenyl,

p- Ove- phenyl , 2- CF3-4- Clamﬂqs phenyl or 3-nitro-4-F-phenyl.

O the |m"red| ately above corrpounds it i.s preferred that when Rerr] is
phenyl and Rierr] i Mat the stereochenm stry at
the carbon to which R err he R-configuration.
Anot her preferred conpoun 3 re Rlerr] is H R2is H
Rlerr] is -CH2- 20 indol- COMN-t-Bu or -(CI—|2)4 NH[err] R4

is -(CHR2)mAlerr] where mi definition Ré I-J ,$ O err] is
phenyl, o et hoxyphem;rrerqseﬁgfﬂmaﬂwfformwwﬁaﬁwe GeH rRefe TR 0]

ni t ro- phenyb 0bhﬁw,%ﬂl(ebeiﬁaWhaﬂrrﬁhﬁfhbldefﬂuﬁfdf]li‘wo IR is phenyl; R® iswier e
Alerr] is -C(=Y) L ,&' Yis O Xerr] is

-(CH2)m Y[ err] - Xf"@'l’e] i$5CEXE where min the definition of Xerr] is 1;
Y[err] is a bond, *awb)c[(’eisr(‘pl-lzﬁ,,-wk)ényl 0- Br - phenyl , mBr phenyl ,

p- Br - phenyl , o-CI - enyI - phenyl ,
o-ni tro-phenyl, mni Srep'ﬁé'ﬁ%edegg'ﬁ??yc?(dﬁ%?w

o-CF[err]-phenyl, m EFB—CthHyﬂ:Q— FCCRHy NH-0Re0y0H,- 8Cz-opadopd;,andr F- pheny|
Pn gvgh;e)ﬂ)élny? o- OVE ns m?t%l '\*'u%nyggé*}yl BHEnQP é\BQ@P}S-q]o %h% rm?:ﬁ{w{ fluorenyl,

3,4,5-tri-0OWe-phenyl -CfﬂipmmhmmthlpzmmmmldmN.‘N-dimethyhmlno

phenyl . O the imediately fogegoi ng conpounds when Rl err] is
phenyl or o-Ove-phenyl -and R3 is -(CH)indol -3- yI it |s preferred
that the conpounds are f he s‘,:épar ed £nary

configuration) accord
-0-
where Rerr] is H R
(CHerr])[err]-NHCO O t-Bu or -(CH[er 1) [err]-NH2; 1r ]H § s
-(CH2) m Al err] wher 8nefherpreferred cpmppyncef fepmutay(l) is whereR isH; R*is H; R is -CH,-

indol-3-yl; R* is -(CH,)-A' where m in the definition of R* is 0; R® is phenyl or t-Bu; R®is
20 H;
Alis -C(=Y)-N{X'X?);
YisOorS; X'is H; X2 is -(CH)m-Y'-X3;
m in the definition of X2is 0, 1 or 2;
Y' is a bond; and X® is phenyl, o-Cl-phenyl, m-Cl-phenyl, p-phenyloxy-phenyl,

n hed.
od co v a (I) is

25 2,6-di-isopropylphenyl, m-CFs-phenyl, p-ethoxycarbonyl-phenyl, 2,4-

-7-



O; Rerr] is phenyl; Rerr] is H where Alerr] is -C(=Y)-Xerr];
5 Yis G Xerr] is -(CH2)mY[err]-X3; where min the
definjtion ofwlegiidsi s 0, 1 or 2; -Y[err] is SpcBOSsvRIé00+ a

bond; and X[err] is phenyl, 3, 4-di -d - phenyl, 3,4,5-tri-0Ove-phenyl,
p- Me- phenyl , p- OH gigdrgphenyl, h-NOs-phehyk pybenzyotyphamy,| o-isdpropyiptdngly h-hexyl, 4-

3-pyridinyl, napht hyl,, 2 qU|noI|nyI 3-qui nol i nyl,

4-qui nolinyl, 8-quinolinyl, 1-isoqu o 2- 10 t hi ophene or
2-pyrimdinyl. Anot her errd conpound of forrmula (l) is
where Rlerr] is H Rerr] is H R3 i (CH2) 4-NH- CO- O-t™- Bu or
~(CH2) 4- NH2: R er r [norholinacrenhhyhpe r | Where min the definition of Rl err]
is 0; R[err] 1is H: RORT [i§ L. -ihGol-3-
A= X Ah&h%unﬂﬁf:@??%ﬂ)?vghe& R'is ix m@{&l‘f né‘xdiﬂé rllr'u]§b13y|

where min th& éﬁe(‘F'F'n):t'ﬁoWh%!F mdndie gefjrition °f5£’32§ & isphenylor +-Bu; R*is H; " V[ err]
is a bond; 5and UReleA'Ts -0@Y) WK, 3-indolyl, 4-indolyl, 2-indolyl,

5- OMe- i ndol - yl, 5- OMe- i ndol - 2- yl, 5-_C]—I-indo|-2-y|,

5- OH i ndol - 3- yI i X dCH=P-X*2 Me- i ndol - 3- yi,

2- benzot hi ophene %Q@ﬁﬁmthégmm dn(z%d)qrb}qfur an. 20 Anot her
preferred corrpound fornmul a is H

pref erred compound. ol OB, (AkdS GLBR 5 Mbswdaoy S0 W e, Soebyh rhe
Rlerr] is -(CH)m ﬁ-[mzrdhemebﬁthﬁlamhﬂ hR&,N-dimethyléhiné)i biafiinapheff1 S fiudrehyd &

Rlerr] is phenyl, o-Owe;phenyl or p-Owve-phenyl; Rerr] is H, ere
Alerr] is Xerr]; X[err] is -(CHZ)mY[err] X[err]; 25

where min the defi pi f err] is 1, 2 or 3 Y[err] is
S, Oor a bond; an rr] \ enyl, o-OH phenyl, p-OH phenyl, o-F-phenyl,
m F- phenyl ., p-F-phe 0- ] - phenyl , o- Ove-phenyl, m Owe-phenyl,
o-nitro- 10 phenyl p- ni tro-phenyl, . 3, 4-di-d - phenyl,

2-ni tro-3-Ove- phenpghothaﬁefepbewmpound of formula (1) is wherd?rRLlﬁh-EthH R® né -CH,-

gl E;t ESF?&' no? "]Sﬁ"‘}?{yfr ﬂpls &ﬁ-l,) -A'BWh St I’J“WP" o¥ k is (P RJ}IIS phe&yk%rtm ﬁl— is

di met hyl am no)-lpropoxy) phenyl, 3- F 4 OMe- phenyl, 2-pyridinyl, 3-pyridinyl,

4- n gui nol i n-3-yl, 2-quino|in|y, nmet hyl ,

nbutyl . n-pent JPBEATE S é*“’“@‘?’e) di met hyl - butyi , benzyl ,

cycl ohexyrl5 or p- tYBIP.p‘hGNWdrogen X2is -(CH,)~Y'-X3;

- 10- h i éﬂﬁ Alof feelar orrpound of formula (1) is

where Rerr] is HwRTrgr"r‘n ne %3 &&%@1 £r 'CH2)[err]-NHCO- O-t-Bu or
- (CH2) [err] - NH2; RP’el‘sr O |°sap¢zndz)ampq<er5r pyalamentyl, A-OH-hutd, NN-figthylaminog iN-

Rlerr] is m@@ﬁﬁﬁroh&n%&@ rLﬂH(eﬁB%{){,]phleﬁ Hp-SO,NHz-phenyY"B%ﬁ-pﬁ@r‘?yi rJ_ ' 5
X[err]; 5 ) %err is - err] &[
in the definition FSN[eé‘V'vPQ’ghi"y' phenyl),, Y[err] is Oor a

bond; and X err] is ph
F- phenyl , p-F-phenyl,

phenyl , o-nitro-pheny
2-ni tro-3- Ove- phenyl
p-phenyl-gpenyl, 2- tNqj gphene, 3 o or

nyl, o-Ogughenyl, p-OH phenyl, o-F-phenyl, m
-CFS-phe yl, o- OVE phenyl m OVe-jphenyl , p- OVe-
D D Y

p- Br - phenyl ,

Another preferred compound of formuia (I) is where R! is H; R? is H; R® is -CH,-
indol-3-yl; R* is -(CH,)-A"' where m in the definition of R* is 0; R® is phenyi or t-Bu; R® is
H; '

where A' is -C(=Y)-X?
25 Y is O; X2 is ~(CH,)p-Y-X2
where m in the definition of X2is 0, 1, 2 or 3;

8-



Ove- phenyl, p- N, N-di net hyl am no- phenyl, p-benzyl oxy-phenyl,

p- OCF[ err] - phenyl p- (3- (N, N-di met hyl am no) pr opoxy) phenyl,

3- F- 4- Ove- phenybosgaspyri di nyl , 3- pyridinyl, Apopusmnessh,-

2-C -quinolin-3-yl, 2-quinolinly, 3-indolyl, 6- _

met hoxycar bonyl - i ndaft -i8~NH-CQ,- 160y LGiCrder a Dopli; gﬁ’% Kg_tm!-{bﬁiypdgh?%ﬁrlébngonyl- I
thyl, n- 15 . _hut yl - pentyl., n-hex - di ne -butyl, benzyl,

g?cl ghexyl or p-t- Bﬁpﬁﬂgiﬁ'éﬂ" pheny ;;-/él-pheny, Eﬁbf ﬁ@'?e"& & ’Eﬁ’?'\éﬂprﬁ@ﬂ'pﬁmﬁ*%_i"

formula (1) is wher ehaﬁy&nﬂ-lpﬁeﬁyl;sﬁwahe@@iﬂgg-ary] or d?arlnlnspﬂ(rénylz. ] R[lerr] i's

-(CH2)[err]-NH-CO O t-Bu. -LCH2)[err]- henz 5:.CH2); phenyl or

; E CHzg [i ndLI _3- A"°6Ff P é?%]cLWE°4'?%?'m"% '? ]‘)‘ﬁﬁé? ds %‘ﬁgtﬂx is

definition of RBH-md6L3-H ﬁ(cHL).,M-ooth ludR[-eaH,}.-Nﬂa,; R is -rgCHz),r-A‘ wng@rﬁ ﬁg[rt]t)s/tlr r]

is ethyl, phen - =phenyls . p- nyl - phen -d.-phenyl , p-Br- ,

20 b’ nB- ph OO OERE R sty Sdlbsphenst, - br BBhe mo-her of b

p- CN- phenyl , 2 NoNdiietiidmino-phenyl; R® iﬂHercl]yI : h3, 4|— di - C - phenyl , el

N, N- di et hyl am ng-phepy.l, ~3= Wz 4- C - phenyl or nap yl;

Alerr] is }/C(=Y)- I'e}@r'g]',g ) ?'M&*z)’ Yis O X2is -(CH2)mY[err]-Xerr];

25 wher e nYiisOt Xkis i P is (Cla,-Wi-X3( err] is 0];c . . Y][err]

iIs O and err] is,k- . - 2 Apot her preferred conpound of .

formula (I ;1(Bi S V\herg}hﬂgejlpr"]thlesdeﬁ?'m%f%]' -CO- (CH2)m Z[ err] where m

the definition of RYtisé boad:0andiXois 2Br-pienyk m-BsplidnyRppeBrigheng, o-Cl-phenyl, m-

- -1 -3-vl - - . t - Bu; . 1S Hor
{Gro) m A er 1] wner SRR REHBEMEL pri-enerd Jpiedtiei” iy Pyt iy
0- 30 Owe-phenyl, Phemft moChipheriyl, p-OBi-phémyhy lp;F-pheyl, 2,4-di-F-phenyl, 2,5-di-F-

- CH( CH3) 2- CO- NH- ( CH -;,q:ozgg-; g g y oL

i CHE CHS% 5- CO- NH- E CH %1 e nﬁ’géai?%)fy- plhe_ne//lr , m-OMe-phenyl, p-OMe-phenyl, 2-CF;-4-C}

- CH( CH3) 2--¢® NH- ( cHphen en 3-pifroi4dF-Rheny| | . _

CH(CH[ er r2] %Z[erNlr—I]- - 8?2(3\“16 ﬁﬁﬁ%ﬁ%{yﬁbﬂﬁ%ﬁrﬂ@&]nﬁ@ﬂﬁs preferred that when R® is phenyl and

cn?é&?s?f err] - Of Igﬁ-f-(@ _ %‘i‘{'ﬂm‘ﬁhﬁt g‘ﬁﬁﬂﬁr&ﬁmﬂmistm arthe caronfo which R® is attached is

where Z[err] i klRidonfigiragen. - phenyl’, p- O\/ﬁ pthW , P; a - pﬂeny: ,

D" o phonyl | b 13- pREREr PRI P ol () s whers RL AR bRy Is,-CHa

p- N, N-di et byl ammm'?ha@%)rﬂh’&'@b-lgm@ﬁlh-mi)rlﬁﬁz:4I|Rdi§ W{ﬁ?y“ggg m in the
-di - F- - 5 - - -pentyl - :

38 e ok RS e AL SRR, oohefoprind 5 vers,

3- net hyl - 5- chl oitro-ghenyi@ir b#mwkdhthﬂamino-phlenyl;BR?g Hil Z;jbe?jz of Er an?/l) :

3-b t hi oph - 7 azol -5-yl, 3-(2,4-di-d -phenyl) -

i'sogg;gl - IS?SI ?ngyvpé:’r ?ﬁ‘%‘ng.‘\@.?&it hi ophe%- 2-yl, naphthyl,

[err] WSOy X* is (CH) WX err]; 10 e d ;{_i_st_o, X[fer;(][ is] _

- Y - X : : - .min the definition o err].iIs

0;(CH2) mgsr E([e(r'-jrh]r.' reirgmdhegﬁfgnganeé?‘riffsﬁg tI-Bu. Anot her

preferred conpound ¥t i arhendaagd ) iis pheeyl.co-Bf-pheryl, améBrighenyl] pBrehem.eorCl-

f . N by. ol | S
L 1 T BB it G, Y v,
-(CHerr])[err]-NH @'&FP'P enyl, m-QRs-phenyl.isChirhepy!, oF-rhepylpmelriphenyl, p-F-phenyl,

p- OVe- phenyl, p-Br -nhﬁ%ethﬂaﬁiﬁot eﬁhe&ﬁMeFPﬁﬂl, H-OMe- henyl, p-OMe-phenyl, 3,4-
-CH(CH3)[err]-CO NH (CH2) 2- NH2: err] is H Fster ] "is ethyl, .
propyl, phehyl, p- HREmhenY  3H5ti-OMrphanyl. ppife-pheowly| p-Opi-phesybrryl 24di-F- |

phenyl.

=]

Of the immediately foregoing compounds when R® is phenyl or o-OMe-phenyl
and R® is -(CH,)-indol-3-yi; it is preferred that the compounds are the separated
enantiomers (R or S configuration) according to the carbon to which R® is attached.

-9-



ni tro-phenyl, mnitro-phenyl, p-CN phenyl, p-N3-phenyl, p-phenyl-phenyl,
3-Me-4-C - 20 phenyl , p- N, N- di et hyl am no- phenyl, 2, 5-di - Ove- phenyl,
3, 4-di - A - phewy 99/63404 - di - phenyl, p- OCF[ err] - pheny[PCT/US99/12760 -
p- benzyl oxy- phenyl , pentyl phenyl, 3,4,5-tri-0OVe-phenyl,

3-nitro-4-d - phe”)ﬁhoth@r ﬁe‘fé’né@! &d dﬁh&rﬁﬂformula M is where R'is H R%?is H; R®is -
3- et hyl - 5-chl or o- benzo 5&'43 , bezof ur any

3- benzot hi opKGHérNEL'%ﬁé?rypul%d%b'l 51 is -(CHDy-A- whergim WB?I?P?’“‘I%‘(S&BZEE -
5-yl, 3- |ndold/h§,s%ﬁy;thsigp.h~en 2-yl, napht hyl ,

[err] 25 " 1 n another aspect, the present invention is
dlrectedtoa(‘!m?fﬁ)ﬁn'aﬁ"f)ﬁéforrmla (11),

i12-] 5 Y is0; X2 is -(CHy)neY'-X%; R3

err

[err]  Nebere AR the. definiien PG g Pi EL'h%xtures and optical isoners of

sai d conpound of foigg] 80, or a bortd! bhd X kseprraﬁgr mxcupﬁé’dyh ﬁ@momtﬂhenﬁal ts
or prodrugs thereof or

| i d
or odr ug, o erusmnenyl O ieny, B el Erahenvin S5tanan rviamY; Sevidny,
REEL {] i]s H, ozE CHRR BRI Op=fuiddligyl, rihnmj&lgr@{ lr;ﬂ-?unﬁcc%ﬂdo?l) Boiriiyl, 1-soquinoliny, 2-
- err m er r rr a

(CH err]) '?&enié%'Py"']Z'dqyg 1

err] - an optionally substituted noiety
selected fromt heﬁgubmep pﬁéférsecsbdammunﬂ dfGbmriuld (1) is where R’ is[ 18 RY jsa KR is -

benzol bl  hf onRere  PRBH. AR I RGO VP ke o I RRUERon ot | | o

Hor ((err] (I;?Béisr;}hpaylkm:sH or R[err] and R2 are taken together with
t he nltrogen at Qe A% s\/\/@(sp)*hey are attached to
15 Y is O; X2 is ~(CH)m-Y'-X%;

where m in the definition of X?is 0, 1, 2 or 3;

Y' is a bond; and X® is 5-indolyl, 3-indolyl, 4-indolyl, 2-indolyl, 5-OMe-indol-3-yl,
5-OMe-indol-2-yl, 5-0H-inciol-2—yl. §-OH-indol-3-yl, 5-Br-indol-3-yl, 2-Me-indol-3-
-yl, 2-benzothiophene, 3-benzothiophene or 2-benzofuran.

20 Another preferred compound of formula (l) is where R' is H; R%is H; R® is -
(CH,)n-indol-3-yl, -(CH,),-NH-CO-0O-t-Bu or -(CH,),-NH,; R* is -(CH,),.-A' where m in the
definition of R* is 0; R® is phenyl, 0-OMe-phenyl or p-OMe-phenyl; R® is H;

where Al is X% '
X?is «(CHy)m=Y'-X3;
25 where m in the definition of X2is 1, 2 or 3;
Y'is S, O or a bond; and X® is phenyl, 0-OH-phenyl, p-OH-phenyl, o-F-phenyl,
m-F-phenyl, p-F-phenyl, 0-CFs-phenyl, 0-OMe-phenyl, m-OMe-phenyl. o-nitro-
phenyl, p-nitro-phenyl, 3,4-di-Cl-phenyl, 2-nitro-3-OMe-phenyl, o-Br-phenyl, m-
Br-phenyl, p-Br-phenyi, 2-thiophene, 3,4,5-tri-OMe-phenyl, p-N,N-

30 dimethylamino-phenyl, p-OCF,-phenyi, p-(3-(N,N-
dimethylamino)propoxy)phenyl, 3-F-4-OMe-phenyl, 2-pyridinyt, 3-pyridinyl, 4-
pyridinyl, 2-Cl-quinolin-3-yl, 2-quinolinly, methyl, n-butyl, n-pentyl, n-hexyl, 3,3-
dimethyl-butyl, benzyl, cyclohexy! or p-t-Bu-phenyl.

-10-



15 forma conpound of formula (lla), (Ilb) or (I1lc), [err]
Rl err] |s-(CI—|2)[err] E-(CH2) m Z2; EisO S-C(O-, -C(O-0,
-NHC(O -0 g%ﬁ C[err])al kyl-C(O -0 or a bond; 20 pcrysa9n}msds H,
(derr]- C[err‘f?l amno, (CJerr]-Cerr])al kyl am no,

N, N-di -(Cerr]-C erArio}hﬂr lﬁyéfémmeombﬁrﬂrdf] formula (I) is whélleeR? is) H] RY isgHAR? @& no,

or an optional ly, s Lt d noj te .
consi st !Dng of Wébﬁ%ﬁmf 'ﬁﬁ*ﬁ% 69 ?‘Fﬁ’&!p‘gle‘ﬁgereg% H‘Z@F efnipnpf R is
pyridinyl and o; R5|spheny| R&gH;hyl ; Rlerr] is Hor -(CH2)m A[err];
Alerr] is - Y) L\err)12X[err]) -C(=Y)-Xerr], -C(=NH)-X2 or Xerr]; 5
Yis Oor S wherd 'X[err] is H (derr]-Jerr])alkyl,

- (CH2) m NHg C er r e2ig €CHD -, -(CH2)m N-di -(err]- C[err])al kyl or

-(CH2) m ar Y1 ; 2 err]-Xerr] or optionall
Sl(JbSt |) tuted (( err]wmplr'f)"hﬁ[%w%"o" 3ediSA 8] ]Y[ eLr] } s O g NH, C):/O,
(Cerr],derr])al ke{fylé Charva bondyaad o immemyt;lom-ghmI)dSOHmenyl o-F-phenyl, m-

o) s r an opth B PEEREY ek astl Ol FHOMEBRY, supMe-

consi sting of phenyl, o-nitro-phefyiep-nitroihenyl] 3 aidi-Cl-phenyl, 2-nitro-3-OMe-phenyl, o-

E E[[ or % T % g ;Yﬁ' ?Z!H@ﬁ{gl nt-Bt-Bhdrlyl, -Bl-phedh, <0 bHenyRbNerdi V2-thiophene, 3,4,5-r-

N, N-di - ( C[ err]-Cd er(DI]Il;-ephmyyl NN dimetigitamine-phpred, r-betizgioxy-plriyt) oyOCF,-phenyl,
o per i dimyl " pi por VRGN etveminglooRsmipbhr FFSOUBRHGRR, Loridoy, >
mor phol i no, benzo[ Hyridingny| 4-pyuding] i nB4Cl-quipolinsd-wol i ﬁﬂulnohrélﬂ—IZ)mnpblwlnyl 6-
Fgf?i‘ hyl, . methoxycarbbhfirdid¥8-yi, PRRRHyRRHSM.yI, BXdthHdOY5vi, methyl, n-

15 butyl, n-pentyl, n-hexyl, 3,3-dimethyl-butyl, benzyl, cyclohexyl or p-t-Bu-phenyl.
Another preferred compound of formula (1) is where R! is -(CH,)-CO-Z%; R?is H;
R? is -<(CH,),-NH-CO-O-t-By, -(CH,),-NH-CO-O-benzyl, -(CH,)-phenyl or -(CH,)-indo}-3-

yl; RY is -(CH,),-A" where m in the definition of R* is 0; RS is phenyl; R®is H;

where Z' is ethyl, phenyl, p-OMe-phenyl, p-phenyl-phenyl, p-Cl-phenyl, p-Br-phenyl,
20 . p-Ns-phenyl, p-F-phenyl, m-nitro-phenyl, p-nitro-phenyl, p-CN-phenyl, 2,5-di-OMe-
phenyl, 3.,4-di-Cl-phenyl, N, N-dimethylamino-phenyl, 3-methyl-4-Cl-phenyl or

naphthyl;
Alis -C(=Y)-X% -
Y is O; X2is -(CH)w-Y'-X3;
25 where m in the definition of X? is 0;

Y'is O; and X3 is t-Bu.-

Another preferred compound of formula (I) is where R' is -(CH,)-CO-(CH,)-Z'
where m in the definition of R' is 0, 1 or 2; R? is H; R® is -(CH,)-indol-3-y! or -(CH,),-NH-
CO-0O-t-Bu; R* is H or -(CH,),,-A! where m in the definition of R* is 0; R’ is phenyl, o-

30 OMe-phenyi, p-nitro-phenyl, p-Br-phenyl, t-Bu, -CH(CH;),-CO-NH-(CH,},-CO-0-t-Bu,
-CH(CHj),~-CO-NH-(CH,);-imidazol-1-yI, -GH(CH,)Z-CO-NH-(CHz)z—pyridin-2-yl,. -
CH(CH,),-CO-NH-(CH,);4-morphalino, -CH(CH,),-CO-NH-(CH,)-pyridin-4-yl or -
CH(CH,),-CO-NH-(CH,),-N,N-diethylamino; R® is H;

-11-



20 or Xerr] and X err] are taken together with the nitrogen to

which they are attached to form an optlonallys w
moi ety sel ect W@ M6t he group consi sting of %gijng rz?éa
-14-

[err] where Z' is ethyl, propyl, phenyl, p-OMe-pF%qyll,] p-Cl-phenyl, p-Br-phenyl, p-F-
[err] phenyl, p-nitro-phenyl, m-nitro-pfeyl; piCN-pleni(, +N,johenyl] p-phenyl-phenyl, 3-
a ccurrence is
i ﬁéé[og:]&]eiﬂ le;r M%ﬁ‘%l-ew mPﬂPf gl-qlfth&?rgmphenyl z)%ﬁl-éhe-p%enﬁ C3h4-81-& x']' i s
-C(O-, -C(OO0s, ?ﬁl—lﬁphm‘lyd :p-O6F;-phenyl, p-benzyloxy-;liﬁealylr p-pestylptibngix 8.4, 5-tr|-OMe-
a a
(cLer ] et 1) Lt o8 el e LRI AR il bab et

group consi sti myy E—bemofﬁranyt,r $ibehtathiophetiec r3phealllisdxazdHsryhn 84(2,41li-Cl-ptiemyl)-,

| I[Q??i yl. isoxazol-5-yl, 3-indolyl, 5-Br-mig§|rein$-ﬂ}'tkaphfh9ﬂ( phenyl) 2,
o]
SO |
o ! o o .
Alis -C(=
10 Y is O; X2 is <(CHp)m-Y'-X3;

where m in the definition of X%is 0;
Y'is O; and X s t-Bu. _
Ancther preferred compound of formula (1) is where R' and R? are taken
together to form a compound of formula (Ib) or (ic);
15  R%is -(CH,)-indol-3-yl, -(CH,)-phenyl, -(CH,)-NH-CO-O-benzyl or -(CH,)-NH,;
R® is phenyl, 0-OMe-phenyl, p-OMe-phenyl, p-Br-phenyl, p-nitro-phenyl, t-Bu or
-CH(CH,),-CO-NH-(CH,),-NH,; R is H;
R is ethyl, propyl, phenyi, p-OMe-phenyl, p-Cl-phenyl, p-Br-phenyl, p-F-phenyl, p-
nitro-phenyl, m-nitro-phenyl, p-CN-phenyl, p-N;-phenyl, p-phenyl-phenyl, 3-Me-4-Ci-
20 phenyl, p-N,N-diethylamino-phenyl, 2,5-di-OMe-phenyl, 3,4-di-Cl-phenyl, 3,4-di-F-
" phenyl, p-OCFs-phenyl, p-benzyloxy-phenyl, p-pentyl-phenyl, 3,4,5-tri-OMe-phenyl,
3-nitro-4-Cl-phenyl, 3-Ci-4-nitro-phenyl, 3-methyl-5-chloro-benzothiophen-2-yl, "2-
bezofuranyl, 3-benzothiophene, 3-phenyl-isoxazol-5-yl, 3-(2,4-di-Cl-phenyl)-isoxazol-
S-yl, 3-indolyl, 5-Br-thiophen-2-yl, naphthyl,

fosloshved

In another aspect, the present invention is directed to a compound of the formula

25

n,

-12-



10 Rerr]-is ((err]-Cerr])alkyl, ((err]-Cerr])alkyl-C(O-0Zerr],
(dJerr]-derr])al kyl-C(O) - NH-(CHZ)mZ[err] or optionally substituted
aryl ; %E‘, g’ each occurrence is independently anm neCT/USISI2760 -
(C[err] C[err“s ylam no, am no(C[err]- Cerr])alkyl,

(derr] C[err])cycloalkylamno amno(%_-,err] Clerr])cycloal kyl,
N(Cerr]-Cerr])al kyl am no, -(derr]-derr])al kyl am no,

r
NH-C(O-O (CH err]) mphenyl, -Ni C(O *(CH[err])m( err]-Cerr])al kyl, 15
[err], (C[err]-C[errB)Et\ycl | N F\g

-(err])al kyl-C(O)-O(C[T’r]-C[ 71) Ay
optional | y-substituted
phenyl -(CH err] ) m O C(O) - NH-(C[err]I%[er)
CO-0(Cerr]-derr])alkyl an optionakey substituted noiety
sel ected fromthe group consisting of | m dazol yl , s pyri di nyl,
nmor phol i no, . pi peridinyl, piperazinyl, pyra(ﬁpl i di nyI furanyl, phenyl,
i ndol yl and t hi ophene, provided that when mis O in the for mul a
for R err] thére ERemic-diasterepmeric Rixtures gnd)opticy! (samers pf) saig pempeungrof formula-
-NH- (O - O (
(CJerr]-Cerr])al ké F[-lé‘r'iﬁéoeﬂc%# L&F ie s Its ore?rrgﬁﬁgf ]@él'&g rl_&rq% &_'annac%ftg:?lm
Z[err] is &n GQWRW&FF%%%&PTP@W% m)l ety sel ected fromthe group
consi sting of \agdy! napht hyl , indolyl, thiophene, benzo[Db]furan,
benzo[ b] t hi ophene, isoxazoly
[err] fePfEfQ!F?T"PB“W'R"@Ferr] Clerr])alkyl, or (CH)maryl;
wherein an Optwoaahl ¥(C§-H},3,,S¢(d)1(€:ﬁ9 If(bw J' sz’ommgnai.ky o?uttﬁom,?éﬂyﬁé(@yNﬁﬁe
or nore su stg uent's, each I ndependently se Mected fromthe group
consi sting of &=%: Br, 1, CF3, 15 CN, N3, N2, OH, SOerr]NH, -OCF[err],

( SCI (er r]- CI]mr r]) @ koan, optiohéls: %ﬁ&ﬁ%ﬁlﬁféﬂ' m(oPéhe[&élk&ted frofr Hecalip (c8h&isting) 6. (C,-
-S-(derr]-der ll}’ err
-(CH err])m( O)d éﬁ{‘@/ePFT ﬁ&"}‘?‘éﬁp y >ﬁ }"?’PB&( opeRzefodivranyt “"'°Phe“e

Jerr])alkyl, -O(CH2) m NH2, O(CHZ (Cferr]- C[err ) al kyl ,y
-O(CH[err])mN—dl ((derr]-¢f | )

-(derr]-Cerr])alkyl-(Xerr (52) pheny- X rr] X err]
for each occurrence is indepérdess o | ‘ on rsti ng of

20 hydr ogen jsokhzolyt, indblyl, 1, CN, OH, [er r],

(dJerr]-derr] ] C[err])alkoxy (CH[err])mNH[err],
-(CH2) - NH-(C[é%?%hén i%)& -(CHerr])mNdi-((Cerr]-Cerr])al kyl and
- (CH2) m phenylor R' and R? are )QI@n ﬁ@gatlgr-mlh-@ nitkageh atoxisctorwhichithey @renatigcbed 1o i s

t hi ophene,; k&?ﬁﬁ#u m for each occurrence is

|ndependentl3(/:[f orc%&?%@ge ’ragha)ohﬁg)ét("cg d n for each occurrence

is i ndependent I y anr’nteger from1 toFs:

;\(_I *r_I ~)\r_j

(a) (ilb) R’ dic)

el N

R® is -(CH)m-E-(CH)n-Z%
Eis O, S,-C(0)-, -C(0)-0-, -NH-C(0)-0-, -N(C,-C¢)alkyl-C(0)-O- or a bond;
20 Z% is H, (CC,)alkyl, amino, (C,-C,,)ali(ylamino, N,N-di-(C,-C,;)alkylamino, (C,-
Ciz)alkylguanidino, or an optionally substituted moiety selected from the group

-13-



provi ded that: (a) when Rerr] is ((err]-Cerr])al kyl, or
-C(O-0Zerr] and Zerr] is ((err]-Cerr])alkyl or optionally
substituted awglowekoerr] is Hor ((Jerr]-Cerr])al kyl; R errPCras99/12760 -
(derr]-Cerr])alkyl or Z4 and Z4 is thiophene or optionally

substi tut ed phepysistingcf gRényls indolyl, -raideolyl} (Hdthene Zberzethimphenes pyridingl ahdi s H
5 or (C[err]-C%ﬁ.rgHJ)alkyl or where mis 1to 6 and Zis H, (b)
when Rlerr] is (' 7-Cerr])al kyl or optionally subsituted phenyl; R err]
is Hor (C[era]‘fiﬁ[ler-r(p)-lal,.w;l Rlerr] is ((err]-derr])al kyl and
Rlerr] is _r jonally substituted noiety
sel ect ed fromt gguvp?‘r@ns%[@ \é cgé}&ﬁ&p%dol yl, imdazolyl,

t hi ophene, s Ybse@zm‘tSﬂ ophene, yr| di nyl, and napht hyl; and 10 (c) vvhen

RLert] e Mo e L et Lo, G G('%le‘s)lalrﬁyl.(-‘Eéﬂ£),f,-}\r_.§l_(§{.gb%|ﬁ.lgi/henR[ err]

Z[err] is not an d@Hz)g.mylly substituted noiety selected fromthe group

A proterrad or oup o TR Ko AP ol B O CASRA YL no or ml 2

[err] - Y' isZD.e8,MH.iGs0, @Ecmﬂsenyl(rewag 2najepmore dodpierhonii - NH2 or
; and Xerr] igndd CE@,) erld_qd. or X[err]
and X[err]mare t aken toget ?earN&vll(t %"e’ ni 1 %’beré—gtz%@ 0 v&n (d:‘n they are

attached, to form X*is H, an optionally>gubstituted moigty selestedfront thergseupyeansisting of
?2;*?0“”0'5 of Tormil fe (&) YV .1 feybiBhkfiM @Ac! JnBKy X aryloxy, (C-Cralkytamino,
N,N-di-(C,-C,,)alkylamino, -CH-di-(C,-C,,)alkoxy, pyrrolidinyl, pyridinyl,
thiophene, imidazolyl, piperidinyl, piperazinyl benzothiazolyl, furanyl, indolyl,
15 morpholino, benzo[b]furanyl quinolinyl, isoquinolinyl, -(CH,),, phenyl naphthyi,

: fluorenyl, phthalamidyl, pyrimidinyl,

asleaslyaly
05 3
Sl

20 or X' and X? are taken together with the nitrogen to which they are attached to
form an optionally substituted moiety selected from the group consisting of
thiazolyl,

-14-



[err]

and 5 X[err] Is -(CHerr])2-N(CH err])[err] and X/ err] is benzyl; or

X[err] and X ewd 9924401t aken t ogether with the nitrogen atom t FCHHHIA ¢y
are attached, to form [err]
Yet another preferred group of compounds of fornula (I1) hav® the foll ow ng

formul a:

wherein x2 is p-chl omNpheny @@ nyl or

t hi enyl . Sty ther erre formul a
| forrrulva Nj

(I'l') have the follow ng

Y2 is CH-X*, N-X*, -C(X‘X%), O or S;
X* for each occurrence is independently H or -(CH,)-Y>-X5;
Y2 is -C(O)-, -C(O)O- orabond;

5 X is hydroxy, (C,-Cyjalkyl, amino, (C,-C,;)alkylamino, N,N-di~(C,~
Cy2)alkylamino, or an optionally substituted moiety selected from the
group consisting of aryl, aryl(C,-C,alkyl, furanyl, pyridinyl. indolyl,
piperidinyl, -CH(phenyl),,

C0.Co-

10 R?%is (C,-Cypoalkyl, (Co-Ce)alkyl-C(0)-0O-Z5, (Co-Co)alkyl-C(0)-NH-(CH,)-Z° or optionally
substituted aryl;
Z® for each occurrence is independently amino, (Ci-C,z)alkylamino, amino(C,-
C,z)alkyl, (C;C-,)cyc!oalkylémino, amino(C;-C;)cycloalkyl, N-(C,-C,,)alkylamino, N,N-
. di-(C-Cyz)alkylamino, -NH-C(0)-O-(CH,),-phenyl, -NH-C(0)-O-(CH,),.-(C,-Cg)alkyl,
15 ~CH(phenyl),, (Cs-C;)cycloalkyl, |

H,N-(C,-C¢)alkyl-C(0)-0-(C,-Cglalkyl

-15-



- 18- [err] wher ei n
X[err] is p-chloro-phenyl, p-nethoxy-phenyl, phenyl or thienyl.
Further stillwaops#Perred conpound of forrmula (11) has the féFF'Hv“\?’H@"‘“ i

formul a: [err] 5 Further still another Breferred conmpound of
formula (11) haoptinpaliysubstitygd phenylr(Ghld;,-O-C(O)-NH-(C,-Cgalkyl—

NH [err]. Further still another preferredlgroup of conpounds of
formula (11) have the foll owi ng formul a: '

forr] C(0)-0-(C,-Cy)alkyl

or an optionally ‘substituted moiety selected from the group consisting of imidazolyl,
pyridinyl, morpholino, piperidinyl, piperazinyl, pyrazolidinyl, furanyl, phenyl, indolyl
and thiophene, provided that when m is 0 in the formula for R® then Z* is not -NH-
5 C(0)-0-(CH,),-phenyl or -NH-C(0)-O~(CH,),~(C,-Cs)alkyl;

R®is H or (C,-C¢)alkyl;

R’ is (C,-Cypalkyl or -(CH,)n-2%
Z* is an optionally substituted moiety selected from the group consisting of phenyl,
naphthyi, indolyl, thiophene, benzo[b}furan, benzolblthiophene, isoxazolyl,

COED S

Z% is H, (C,-C,p)alkyl, or -(CH,)-~aryl;
wherein an optionally substituted moiety is optionally substituted by one or more
substituents, each independently selected from the group consisting of Cl, F, Br, |, CF,,
15 CN, N;, NO,, OH, SO,NH,, -OCF;, (C,-C,,)atkoxy, -(CH,)-phenyl-(X®),, -S-phenyl-(X®),,
-8-(C4-C,,)alkyl, -O-(CH,)-phenyl-(X5),, ~(CH,),-C(0)-0-(C,-Cglalkyl, -(CH,),~C(0)~(C,-
Cg)alkyl, ~O~(CH,)-NH;, <O~(CH,)n-NH-(C,-Cg)alkyl, -O-(CH,),-N-di-((C,-Cy)alkyl),
-(Co-C1a)alkyl-(X®), and -(CH,)m-phenyl-X7;
X® for each occurrence is independently selected from the group consisting of
20 hydrogen, Cl, F, Br, I, NO,, N;, CN, OH, -CF;, -OCF;, (C,-C,,)alkyl, (C,-C,;)alkoxy,
~(CH2)m~NHjz, ~(CH,)-NH-(C,-C,)alkyl, -(CH,)-N-di-((C,-Ce)alkyl) and -(CH,),.-phenyl;
X is -NH-C(=NH-HI)-X?, wherein X is thiophene, (C,-Cs)alkyl or phenyl;
nf for each occurrence is independently O or an integer from 1 to 6; and

10

n for each occurrence is independently an integer from 1 to 5;

-16-



[err] - : 5 I n anot her aspect, this invention is

directed to a pharmaceutical conposition conprising one or nore of a
conmpound of fowowebmsasi ) or formula (11), as defined her rCTIEE99718760 and
a pharmaceutically acceptable carrier. I n anot her aspect, the
present i nvent ipesvided thiatr ect ed to a met hod of eliciting an agoni st

need 10 ther gt WRRCR & (6 PeBIRRT QDR ZIEaRRG daof s pheve) "

or fornmula (Il )substltmed aryl Rt & ore(Ca-Chalkyl; Ry.sacm@;)amylmrszahhd mwmw’phéme &ai d

o a ot hod of BN shERTE ARyt HRATH n nal IPPERE e vie "B/e dara 2t L

somatostati 8 smb(@,ﬁé‘z)aﬂqyb:p'tvmyem il bprdZ is H; need t hereof, which

o e o RTINS o by B8 € Lok

anot her as pect (C{-ﬁa)qﬂtyésedtR’l lsv@*tGH}hZ? sthdn 1Z2d$ et tan aptnmdllyoshbsﬁtubldndbhq

Cher oot wni on e SBAh8° GpT cSHHNET o SERBNET IHVE  MiBHaRl. . w5,

formul a (I I ) obeaijlhlaphﬂmeemndml Iaadaant\ﬂwﬂdude salt thereof to said

o & et hod or (Open s MUCEL, AR s CERIGERTE CHTHME I RREL

to a met ho g 0si S,
system c scler o‘é-nzé- thetx tisrnet alannlidnaﬂsesuhatituted moagwseieetad frompthe geupycohsistingd

ascites, VIPo t &%k i@ﬁ gastri nona,

Zol l'i nger-El | F?on@%grg@#eﬁﬁ @ﬁ’g T re aﬁmciy di arrhea, chenot her apy
rel ated diarrhea, s&lRegfgered geoup I°f ¢anﬂ9hés EfdﬂmUIQSth‘tmﬂa# follawingdarmiula: s

smal | bowel (R configuration) ~ 20"

X! :
e J/’Yn
e
15 wherein
HZNH‘U"‘
2% is -CH,-NH,, -(CH,),-NH,, ~(CH,):-NH, or _ ;

; and
X' is -(CH,),-N(CH,), and X2 is benzyl; or
X! a_nd X? are taken together with the nitrogen atom to which they are attached, to form

2020 &
SASY U

20 Another preferred group of compounds of formula (1) have the following formula:
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obstruction, gastroesophageal reflux, duodenogastric reflux, Cushing-s

Syndr one, gonadot r opi noma, hyper parat hyroi di sm G aves' D sease,
di abeti c neur eypddesgo1Paget ' s di sease, polycystic ovary BITRESI%E2760 -
cancer, cancer cachexi a, hypotension, postprandi al hypot ensi on, panic

attacks, GH secreting adenonmas or TSH secreti nR esiigardon)i n a 5 subj ect
in need thereof, which conprises st ering conpound of forrmula (1) or
formula (I1) or a pharnaceuthaILﬁL~ tabye splt thereof to said subject.
I n anot her aspect, the present Nnve ?gﬁjFé 44 a net hod of
treating di abetes nellitu h ,ffinsdtin insensitivity,

Syndronme X, angi opat hy, prollferative reti@opathy, dawn
phenonenon, Qﬁﬁhropathy, peptic wulcers, 10 enterocutaneous and
pancreat i cocutif&¥s fistula, Dunping syndrone wat ery di arr hea

syndronme, acutz2igpr chronic pancreatitis, gastrointestinal hornone secreting
tunors, angi ogenesi s, inflannatory di sorders, chronic allograft rejection,

angloplasty, graft vessel i ng or astr0|ntest|nal bl eeding in a
subject in ned&N |ch conBrl dnlnlsterlng a conpound of
formula (1) or formula (II) y™~15 acceptable sal t
thereof to said subjectQ In another aspe t e present
invention is directed to a met hod of inhibiting the® roliferation of
hellcobacter pylorl in a subject in need thereof, mhlch npPahsEeS
admnlster r or forrrula(ll) or a

phar naceut g@i@,g,p@gg-?ga&)@“s@%{fzﬁ%er eof, to said subject. 20

Det ai | ed Des C N‘ |ahd Xhareftakenctogethemiitrothe nitrogen atom to wihieh théy aredittadtied, &} bint

wi Il recognize that certaln substltuents listed in this invention may

have reduced chem cal e conbl ed with one another or with

het eroatons in the corrpo ch th reduced chem cal

stability are not prefesre N{l general , the conpounds of

Formula | or 11 can be nade P ocesse&imhlch i ncl ude processes known

in the chemcal arts for the pr ductlon Of conpounds Certain

processes for the nmanufacture of Fornudi‘b pounds are provided as
2Y=20 are |

further features of th Ve on d by the follow ng
reacti on schenes and B . 130 "\hn t e‘qﬁff} structural

formul ae and t hroughout t . pllc t of he ollomnng terns
have t he indi cated neani ngs unl ess expressl §Lated otherw

The al kyl groups i ntended_to.include those al kyl ou t he .

desi gnated I o¥eh AGHET HETRITEA SraYR BT GhmPends;of ferie @ﬁnkravgahatfw@w_mg
Exenpl ary of fammblaal kyl groups
-21- are nethyl, ethyl, propyl, isopropyl, butyl, sec-butyl,

tertiary butyl, pentyl, |sopentyl, yl, isohexyl and the I|ike.

When the definition "C[err]-alkyl" occu the definition, it neans a

si ngl e coval ent bond. 5 The aI y groups specified above are
i ntended to include those al koxy ‘gr ¥a§ of the designated length in

either a straight or branched confi Eion. Exenplary of such al koxy

groups are net hoxy, ethoxy, prop Noxy /~Byt oxy, isobutoxy,

tertiary butoxy, pentoxy, isopent oxy, Hhe'g{ony and the |iKke.

The term HMal ogen or halo is intended to incfude e hal ogen atons fl uorine,

wherein X2 is p-chloro-phenyl, p-methoxy-phenyl, 2,4-difluoro-phenyi or thienyl.

Still another preferred group of compounds of formula (Il) have the following
formula:

-18-



10 chlorine, brom ne and iodine. The term cycl oal kyl is
intended to include a nono-cycl oal kyl group or a bi- cycl oal kyl group
of the indi catwdowassbon nunber known to those of skill in thePERUSINI2760 -
The termaryl is intended to include aromatic rings known in the art, which
can . be nono-cyclic, bi-cyclic or tri-~gyclic, such as phenyl, naphthyl
and ant hracene. 15 The term heter /e includes nono-cyclic,
bi-cyclic and tri-cyclic systens ha 8§ one or nore heteroatons, such
as oxygen, nitrogen and/or sulfur. The ring_ NH systens may be aromatic,
for exanple pyridine, indol-e, quinoliNmewPYrT iy ne, thiophene (al so
known as thienyl), furan, benzothiqgﬂhpe tef,raz , di hydroi ndol e,

i ndazol e, N fornylindol e, b¥nzi Lg§b4§;2220|e’ and t hi adi azol e.
The ring systens nmay be non- 20 aromati CHN e | e pyrrolldine, _
pi peri di ne, norpholine and the |ike. '~ The chem st of ordinary
skill will recwhersieXtisachinte-phenyl, comethaxy-phenyl, phenyl or thienyl.

het er oat om cont ai ni j ' j WS ni [ ' .
conpounds which w | anﬁé{’gﬁﬁ %E}%%e}ise? Jg@%ﬁ@d ﬁﬁ%‘te"gu'gpﬁ';’@?% ogflglgja c%ﬁﬁfl?'i ons.
Accordi ngly, such conpounds are | ess preferfed. 25 When a
chem cal structure as used herein has an arrow ting fromit, the

arrow indicates the point of attachnent. or yexanple, the

structure IS em/tk group. Wien an arrow
is drawn through a cyclic moi ek y, the arrow inbicates that the cyclic
noi ety can be attached at any of avapl a bondi ng points, for
exanpl e means that the phenyl Ca J{e ort ho, 30 neta or para

to the X group. Wien an arrow i Nt hrl ic or atri-cyclic
noi ety, the arrow indicates th e bi-cyCl Hagr t gyclic ring can be
attached at any of . 3 -22-

t he avail abl.e bondi oi nts_in_an f the rings, r examl e - s. t hat
the indole Ps bondegg'é%rhi | ??@Bﬂgﬁm?% pﬁ@ﬂ@?&éoP{ ?%W“g‘f IﬁBhEa? iﬂﬁ%‘%%'}“‘ﬂ%
ni trogen danriuda:ni ng ring portion. The conmpounds of the
instant invention have at |east one asymmetric center as 5 noted by the
asterisk in the structural formula (1), (la) 3 | b), above. Additional
asymmetric centers may be present on the nole

of the various substituents on the nol ecul .
center will produce two- optical isonprs agatc¥t is intended that all

. . \J H . . . .
such optical isoners, as separate g partially purified optical
i somers, racemc mxtures or @iNsd

a1 CN es eof, 10 Dbe
included within the scope of the iNest/anH i nbenyiy op. The i nst ant
conpounds can be generally isolated in the formot th
pharmaceutically ac b i 3;"] i { I t I riweed
From usi ng el At Sétehed ol bEcoriilhol e BindE (b n ik
hydrochl ori c, fellowingforuld:uri c,

NH,

N N

/
Vs
. R’ )\/ N
10
wherein
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phosphoric, acetic, propionic, maleic, succinic, Dtartaric, L-tartaric,

mal oni ¢, nethane 15 sulfonic and the like. In addition, certain conpounds
cont ai ni ng anwa2ok4ntf uncti on such as a carboxy can be PSEIUSP%I2760n- t he
formof their inorganic salt in which the counter-ion can be sel ected
from sodi um potagsjuny lithi cal cium nagnesium and the like, as

well as from orga o The pharnaceutically acceptabl e
salts are fornmed by Ki ng bo 1 equival ent 20 of a conmpound of formula
(1) or (11) and. contz?ctl ng |t-{:'|\Mth aboyt 1 equivalent of the

appropriate c& espondi ng acid of taﬁénséﬁ‘!" nitFa-ehenylor dephiepydethwi®r k- up and

i sol ation of he resultl ng salk is well-known to those of ordinary
skill in the art. P’ As is k f art, agonists and

ant agoni sts of so a are useful treating a variety of
medi cal condi tions aﬁn d ses, _such a

S tion of H pylori 25
proliferati onR !?cromegal Y, reg‘f“%ﬁo@l s, Crohn's di%ease, system c sclerosis,

external and internal pancreatic pseudocysts amng asci te VI Porg,

nesi dobl ast osi s, erHnsul i ni sm gastrinoma, Zo A Shl i son
Syndrome, diarrhe ted di arrhea, chenot herapy dl at ed

di arrhea, scl oder Irritable quweé 6%3 rone, pancr it T~ snal | bowel
obstruction, &a?t r oesophageal Apg o[ 88YIOr ¢ reflux and:ioh treati ng

30 endocrl nol og| cal ‘i'-l seases and/or conditions, such as Cushing' s
Syndr one, gonﬁQt:rmgg,nﬂ:; hyper par at hyroi dism G aves' Disease,
di abeti ¢ neuropat hy aget' 9|

- 23- RSis diQease %HWYsgﬁhfdnéP: efyiSease; in treating

vari ous tyges of cancer such as r0| ncer hepat one, | eukem a,
meni ngi onme®and conlf BARRF I8Pl ithis é'ﬂ’eml?'h is directed; tona ahammasieutioal campesition

cachexia; in &é’rﬁpﬁé‘r@bﬁ@rﬁr Rbresbc Wdﬂboéfsfoﬁ'ﬁu@y(ﬁoére%ﬁgﬁig ), as de as

orthostatic h S|on ost prandi al hypotension and pani ¢ attacks; GH
5 secreti ngxg'ﬁ 8 5@@%9%9 jcally, gceepfablecarmiar ng adenomas. Activation
of type 2 butn dﬁhthdr)ﬁ&ﬁe& mtﬁrdsem Frﬁéﬁﬁﬂrﬁ& cheae@@&a rRSAGE bAbIRAINY dnh

treating proI act . Q retin o% % i ndi cati ons assocl at ed
with activati 89°H¥ effﬁét '?%g'f e ?u?ﬂ'é%%’s‘fat'" subtype reeepioR ing pykigrt iy need

i nsul i n amal/ otherdoficwitjchn camprisesr ainfinistering kasompodhd b forfula®l) lor fermula (1) or a
oror 1 ferat 1 veoharraaiicR) AREARbR ebh InereoEIBRRIA Rophr opat hy: i nhi bi ti on
of gastric aci d seloranothen aspectntbe present invpotiani is Ldiraq:téq'tq)emétnodjbtzarcmng an

ent er ocut aneoﬁaé&ﬂs&%@ﬁ ﬁ&ﬁ'oﬂgcdr'trﬁ&ﬁ%f§ doridiblidiin %&W r}%?gtor ina sxlgject in

wat ery diarrhea rome, acute or chronic pancrea
gastroi nt est | PRAd e"e°f whisheareprises adminigieningna cempaountdidf farmola @ or formula (1)

angi ogenegg 5,oﬁéﬁ%ﬁ%@éutﬁﬁllfé&bﬁ%%gﬁ%ereofto s:-ﬁu?.ﬁ#i' gigrs such as arthritis;

chronic allograft rejection; anglop preven graft 15 vessel and
gastroi ntestinal HP@éﬂﬁhﬁgasPSGhﬂﬁﬂ?%ﬁﬂf mvagfmusdlseemtoauwh@ommhhgfme or

decr easi ng bOﬂMreVGl BEmatBstatid bty recdt6OhE SUbekt intad %%%Qéh Qbmprites

i nst ant nvetlon are useful for the foregol ng
Accordingly, 508 Acompourd pigarmylr (erdermyyia |l) ﬁ'?Péa@@éﬁé":ﬂI’Vaﬁmeblel cal
conpositions sznrtnérlesﬂtagalmbpat active ingredient, at |east one of the

corrpounds f 20 For a%l% or, (I Ie)s i.n_associ atl on with a

phar maceu %I cally 428% PRYtr thes pr ent 'invertion s diracted donfo Mmethodosf rentisg

i nventi on f:aradwneghly Nrestedpsis, Cyohdrsaldisepst, esysefid stierogis, external and internal
pl ant) . nadancrstEPBELLBRR - ond SHELClsTiatin 2 Pego e hyisipeins,
adni ni st r at i c@asttindmaaZollimger-&Eilisuh syratdome,tharrhea AlDS remet tibirbed, |cMerﬁ6tﬁ6ﬂ%bﬁb| e
carriers to RoRMARHRAE8ebat M, FRRERBIW gynén)'rmg apcarr}cr%gtms smalFbowel

adm ni stration.
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Solid dosage forns for oral adm nistration include capsules, tablets,

pills, powders and granules. In such solid dosage forns, the active
conmpound i s adWipe9gas01 with at | east one inert pharnmaceuti ggriusseiaréo -
acceptabl e carrier such as sucrose, |actose, or starch. Such dosage

fornms can also ¢ rise s is normal. practice ddition 0 , sybst ances
ot her than sucﬂbﬁ?rH ' (ﬁalsﬁ%wér,aggglg. ,ﬂufg.ugy?iegp ?‘F&'cad% saé‘lfg'l'fgésgméiﬂ@gi um
stearate. |n tfenadetsspiraima; hppenparathyrolishe GravestiDisehdes disbbiic Auresthy, Pagstsay

glr Zg ar ed wﬁ) Epéllﬁc?%FP Ec];&c%rgficr_]%l@i?&g%%:e, t-:ra%l?:lar? tcgncaep%aa'l\elx!a? h?&o@en%?ocritl, tpgscigrglnldlgl be
- 24- hypotension, panid attoks] GHbssesting arienorhay o0TSH sactstiny adendinad,in a
e P T bt AR VAR o R o B S TR ™
art, such as whimula (IBeriagbarnsacedticaliycacceptable sait therendtoxat subjges can al so

agents. 5 and swedleiouR? it R HEER ivefilh 8 gl B18 RUIRRE BF rbding

Prepar ati ons adiabetes nmeliitos,t hiygeripidemia,i insuliroringessitivityer 8yndasing nX s tangiopathy,

el ud e ' C . , :
el o ons.  ExaRgltetatuf H6aBafl, “ARTT HRBmERL " SO erRIRES BHeE or P ne
gl ycol , poli§et enpterongtangousoland veanstestitasutaneousoifistula, s Duimping  clyndreme| | watery

il | afd Wl I ' thyl 10 | eat e.
Stch dosage. 1 otiaEhed Sihctdhe: Sl ot RS bindiSleRl *aBibeind ri¥mene’ sy
enmul si fyi ng, atwnhogs, Apgiogenesisainfammatomhdisondars, bbrogiceatiobraft adjebtjon, fangioplastyp! e,
filtrati e y o . iy
Steri |1 2ing aglaneRbd st o GasufiEleal biBtun |t &leubiB iy HeRNRRALY, Whicn
conposi tions, eAmpyisenadministering a compeusdiof fasmula (s formula (lik ema pharmabeutically

manuf act ur ¢4l | BechpRbie QbNHeFecPtoald fKibRey. | d conpositions which can be 15
di ssolved in sterile water, or some other sterile injectable nmedium

i medi at el y bef or e 10 anothegaspect, the present invengap isditecteddo panethed ebinhibiting thei nal
adm ni strati onprafiferalér® fcp I MEdbasteP PR LiRT & Sibject in \MBk& tnérRYE, GANEHR I Bmptites
addition to the,active substance, excipients such as coca butter or a
supposi t ory wa3dmibigtering a compoynd ok formuja ) prformula 4)) os @ Pharmaceylically acceptable
adm ni strat i onsaitReradfSt saidgubjerd Wi t h standard exci pi ents wel | known

:agmt 2?5?2& %% In a sustai Eg(rjt heﬂ—i@%@&%ﬁ%@ﬁ—m—&k‘mae Sblgn 8 ”]I 7 It Veﬂt :agnt ﬁggebe

descri bed in the fddexnfiontingnysidihwit recogriize fRat esmainNubstituents fistédia tHib hvkesamhes
sustained rel e | ti.0n L.Si.N bi gactive ent andg. a 25 .

pol yester. U. §% Egar%g%{)r%%&e%?%é@?%#?@gﬁ%@ Sﬁ?ﬁ'gﬁﬁe‘aﬂ?eﬂnsaé%&'&%nﬁ&m ons
conpri sing a bheateroatoms im ghenconipoundsy cSurh| aonfpounds WwittSreddperd Chesmticad stdiitity are
081929, 363 fi Iﬁdprefe"ed_Septenber 9, 1997, teaches polyneric sustained

rel ease conpositions conprising a bi oacti ve agent and chitosan. U. S.
Appl i cati of? No. 08/i7 generaigthejcomgonnssefifformula | to@an be madechy prosesses wiiched

rel ease conposSih erSoh | | t ; ' X
LS Appl | oat 1 paurolaTRt kit ethdRFal I SPER eSS cordn,
sust ai ned Procaseess for M peaviactyRsof formulgil Ridt FermpPuds are previded asturther of

the foregoi ng R&URBISF thBUnvention P aleCRidtAtsd BY Shd FolIBWRG’ Bb&Rn &heinBs %& ent

ref erence. In general, an effective dosage of active ingre
in the conposiPPBRESHf this
30 In the above structural formulae and throughout the instant application, the

following terms have the indicated meanings unless expressly stated otherwise:
The alkyl groups are intended to include those alkyl groups of the designated
length in either a straight or branched configuration. Exemplary of such alkyl groups
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i nvention may be varied; however, it I S necessary that the anmount of the
active - 25-
i ngredi ent beWathat a suitable dosage formis obtained. Pﬁmsgw}zé’%% ed

dosage ends po he d sired eut | ect r.out e of
adni ni strat i on r""a’ﬁﬁ i‘) GPP{L propyl, 'W%Ry; mﬂ‘*@ & H{Jtyp Fybflsqmpgﬂ are
within the reall-. pfsoké)qv\bmgemce‘ one of ord| nary skill in the art.

dai 1y ar o aﬁﬁfﬁ?it e s etlar o S bine R, meeng. @ sipls cbvalbie
A preferred doserge range is 0.01 to 10. 0 ng/ kgof body wei ght daily, which

b d d ‘single d | tiple d
Compounds i the | nUEARY SRS PERCTRS PRt HinPlothel ndidd ofPee oy orlBE ¢
to 18| ndefotha dasigmttes leu:tgt_hrinssitb?rya)straigma:ntbwncaeut oordigug?diro Ehemﬁladyl afwi ng
assays. ungn_sonat ost at | rece [ S
The gf finity of“© %'E oﬁrﬁﬂ}’ﬁ 3FJ| ﬁlﬁﬂ%&’gg}?&%s&éﬁ é%gwg’&’ "E‘g%%t 6ﬁpg“'tfx‘f o5
(ss'él[ ter r], . tgmas;sbt{tayr bentexyt [sepentoxystexpey, isphexudy asd fhellikd., respectivel y)
I s determ ne i [ 1 .
Tyr[err]] SR F- 14 bi 8 f‘%&“?‘é‘%ﬁbﬂ‘ Br%rfs‘?@@%’e{?[ @8‘?‘%’45 the halogen atoms fluprine,
hunman sot [ &0 r ] chierineploromirgeand iediee.cl oned as a genomic fragnent. A 1.5 Kb 15

Pstl-Xml segment cgpt t%'rrﬂgcyqzlgglkg As Qhtehdbd i g@ﬁ%ep 92%15%0%%@(9# ?l%%%? 2 é]‘iz ed

Kb of the entire I on, and
regi on was nodéycloalkylkgrourmes tl&g!ﬂdlmated £arkon number knowhiloithase.of Skilkinrtos . | ng DNA

f t bcl

the ol an oxpr ot ioht afy i oA o iflidy %"m@*%@%" e WA B
Chi cago). A cl bmewene-eydic, hlﬁ)echg Péwc‘@xp-ﬁbﬁl gny.inapkibyl and entbrcere. was
obtai ned bys 20 tr afief furki ﬁ&efoeme %dé& &@cﬁé@@}ammﬂ%&@?&%g

phosphate co-precipitation he plaSm d pRSV-"neo
was included alaviPgseNe:ef A9re hﬁ?ff%!‘?ms' s""h asG’%ﬂ%ﬂ niteqgen | angios sW@FeTB%I"@It ed

in RPM 1640 ngdtensinsy Bé Bioffati6)-fr é¥ample 1;f}f'ndlﬁ:él]uﬂ’tdole, quinofirisl Primiding, ithiSpHenaned,
and expanded |Pa§o cul tu human sst [ ery& somatostatin

receptor gene, sgd*ngyvgdasagueayll finep. B%ﬂﬂh'qnf‘?flﬁ tetrazsle. gibydspindolenindazoley Nant
and subcl oned bﬁhﬂunﬂdﬂe beraiidakoles tHia¥ole) GFd/BriadjddoRTBE fing system¥\@taykieAdry

ded b |
Vector i's BonetpletciiyerResrPlre HESHa ol SR Pt  agrent 1nio
conpati bl e r estthei cheroiat ®f cavdinarly e sidle will tresognizet that Eeasin ebn}itﬁildﬁﬁns /bf
clonal cell | | Ned

t he cal ci um phospﬁg‘togmcog’idg'ﬁ'ggcp%s FmsH'gtggﬁg'%t'h%h&m&%ggé%’g%ﬁ# o S

i ncl uded as a baless tsteiblecumder Ipbysiological conditions. Kmrdmgiﬁrsustst:&npmmdsaoé aased at
genomn ¢ fragm:zg.g ma_‘d the conpl ete coding sequence was contai ned
withina 2.4 Ea | /H ndl || fragnment. The nmanmal i an expressi on

pl asmi d, pBW- h3 welheroa shericaleatrugtyre assesedihegein has an arow Kmanating-frami the

‘;:}ggm;% i Nt o iifiy EGRftlated T thePf pbifie RFMAnYGHheH. aFbET e%ﬁ%'_ Cie! OBtnfdhurb N
NN
. is a pentyl group. When an arrow is drawn through a cyclic

maiety, the arrow indicates that the cyclic moiety can be attached at any of the available

o

bonding points, for example meaﬁs that the phenyl can be bonded ortho,

30 meta or para to the X group. When an arrow is drawn through a bi-cyclic or a tri-cyclic
moiety, the arrow indicates that the bi-cyclic or tri-cyclic ring can be attached at any of
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addi tiion of EcoRl linkers. A clonal cell line stably expressing the sst3
recept or was obt ai ned by transfection into CHOKL cells (ATCC) using

t he cal ci um phaspadoe co- preci pitation nethod. The pl aB@ﬁ‘lHS%?RSWneo
(ATCC) was included as a sel ectable marker. Clonal cell lines were
selected in RPM 1640 nedia containing 0.5 ng/m of § 18 NG bco), ring
cl oned, and expanded into culture. The hung ; ecept or
expression plasmd, pCW-HX was provided by Dr. ; B I (Unlv

&ngig(rjl)g- tlge %ﬁ%ﬂé‘ggwéf%ﬁ a%y%f@{éhr‘ﬂgglfawﬁ%ﬁl ated region angﬁg

bp of t hehd'indolet isabaidad emtheretjwmh the optenyinpartiorh of Xiea ringcwRhe giitragenof

PCW-HX. A cla ine stably expressing the sst[err] receptor was
obt ai ned by trcgﬁ%\*nie}s?trkng??%ho 0 CHO K1 cells (ATCC) using the cal cium

phosphat e co- pr ec i b’he aompounde ofihe instind inyleotion hiavp Rbigasicane asymrf(etfmantm

| uded
1640 modi a ootk 3t Sl B e Ll Birhute) 17 TiafShd, B, B0 il
into cul tasmmem centers mavrhe presantonstbe [mlecplegiapenm upant ts.lerr@wrgyf theR

& noe gol | { (JAERWbsRUONE o Spd moleculp; HnFhih pRAAMENE eiel WAl priAfte ol
cont ai ned 21 tnptical jsgmets gnd tth%mgndeﬂmaémﬂlsaﬂeepﬁl@glsewer& g8 spparatedo puneqer
regi on, and SSpam%lI?EuﬁfPﬁ o%lw&l‘ Mohiahs radeitle {rﬁﬂbl‘ée or%te?édﬁ%c"\‘ﬁﬁtdré?%f’e? s 3

into EcoRI site l'asm d pPBSSK The I nsert was recovere
1.2 Kb Hi ntd | |beinclyudedwilhinthe 8‘2-199 ﬁ@?'@ﬂf&!ﬂyﬁﬂm into pCVWb mamal i an

expr essi on vect or. the fmk@AeIcom gb&nd;sl B&h SBe?Relherall ly isdBd eﬁsw thif ofStef' ]
receptor was obt ai ned“i%ytrans ection into CO) usi ng

t he cal ci um pHRh3pPRAEH prespiabler agid addition: sAl. swspth& dﬁmﬁﬁ% UsiRgCC)
was i ncl uded aﬁorgarﬁ@bﬁ&b@ahie aeRB. kgxamaeerwsuaehéudé me:@dv&h@nsemﬁiet aﬂfuha

Cpanded | nt o RGPS SERLE. RS TR cpity Busdats Lo, BNSS ety

sst recept® ajufforiic andthie likéPikl additién) certam cofmpbandsi cdgtaklillg dreadidic uﬁicﬁonse.rohm
and 0.4 ng/m. enetbm n and

centrifuged at®sbHfR" oxryoqan%h%ﬁate? ﬁitﬁg & 8'6%\/\""9{@5??]5%‘%5\% Gophtet-ion

resus pended can bersefedtediftont sadiung Hhotassiuam dithiuem toalciuny eviagnesiom artd the Okey dsor

about 5 mn. cells are |lysed by sonication and
centrifuged at %%88’%‘"05%?":@88& 10 mn. at about 4[err]C. 30 The pellet

i s resuspended in {The pbmcﬁutfcallyramnptauersalts fiegfotned bysGAA apotib egtivalent10
{ . )

g‘o{'er e B aoboaueoré&@o%f BRRCS 1 ac,tasagh{agn% Rith ool § sHubfft 8f e

[[err]l-Tyr[ erapp[osmtﬁ @nemmdnagcldroé theyaalt which is degifefli Y¥erk-upranddegiptiaspyfl ene

96 wel | plateg f‘@l"'" ?Tsams B cﬂrﬂn%ﬁl’f‘&s&b?oﬂfd%tﬂmhﬂﬂé grt.ar e I ncubat ed
vmth[[err]I-Tyr T SRI'F or a mn. at about 37C in
50 nmiv As’is known |n the art, agomsts and antagonists of sgnyatostatin are useful for

HEPES (pH 7. 4)tsﬂa9n@%\5 of rﬁ%dﬁ’ﬂ@&r?dmo%%nﬁl dibdibed rs%%b('a@'mhlgib&? of™®{. Bylori
bacitracin_and g&w phenyl rret hyl sul phony! f | uori d

Bound frorfSfr é’é°'ﬁ'é?9“} icr??/‘ "f%?ﬂqg Sq "‘?’E' sdispase Yatepye 1"9‘1?1’@?!? fpgernal and
filtration thristegi pancreatiépseuddysssandi d2ekes Vifonia, Pesiichbldstovid, lh?{ﬁ@fnsull?ﬂﬁkar d)

(Packar d) cel [BaRERoma CAahae 3R SVadtame. dimbed, AIRS ki parthes, chpmpliecssy
about 0-4[ err Jr@atedr duadamat sélemdermannhtaﬂs aBewkl! f Syndrontl, Opamtiewatitisy smanngowel
Packard Top obstruc?on dgastroesophageal reflux, duodenogastnc reflux and in treating

30 endocrinological diseases andfor conditions, such as Cushing’s Syndrome,
gonadotropinoma, hyperparathyroidism, Graves’ Disease, diabetic neuropathy, Paget's
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Specific binding is obtained by subtracting nonspecific binding (determ ned
in the presence of 0.1 [err]M SRIF-14) fromtotal bindi r}gWJBl ndi ng
data are anal yWP#¢4onputer- 10 assisted nonlinear regressll’ SIVAF% s
(MDL) and inhibition constant (Ki) values are det er m ned.

The det er ni nat i $Pase. ﬂl‘i%tpﬁlé(Fys&" QAN FisRRsE: in; eating Mades tYRe® of icancer sugh as

agoni st Of thidid? b RdeP,N hepatorfie,d RluRéria N @tbnigioh2e ah@! donuitions %§§di:}éted with
Functi onal assa%: | nhi bition of CAMP i nt acel [ ul ar roduct i on:

CHO K1 Cell's ex ISSUR AL EARRER 1ALt %"Fﬁmeﬂt L “@M?‘B@%%Bﬂ%%r e

seededdl 8 24 \A/eédchtassmmﬁué :’\W&enﬁdnt arid ﬁd%ﬁﬁamihl RP%AterkfogzO?rLaeﬁ%rﬁc mtt)éedfng '}g%; e
FCS ene cin mis.cha e da
ex peflnmant 5 se°'erm9 adengRy %m%pg ng c%BI sesrefing FQ%T"E‘%QFFB’Gé{@ Pf e 2py

0.5 n1b anld f r estut ﬁUlBMy péi 8 hll'ﬂypl%‘é/ﬁeceptor Iaﬁ%eﬁblasfﬁédﬁtﬁdmﬁtﬁi tﬂétﬁrig &oﬁcﬁﬁ\/?séc}étlng
1- t and .1.n out
2bl)3'? gf?{er r] ge; °r)§‘gg*8b75|'q%5’am Hspeidte “B‘ﬁ ch éﬁ"?rﬁﬁ?’?ﬁ é?i“mstﬁmse!mmsl on
of 1mM for sko:c :c are( E&fﬁ)tsoh oof Hnballmt and/or glucaddird afd errS]rBt ﬁﬁin@.?atr@bﬁubetg gglelltltu% i
h t ur.e e Sj.nmu it
ot rer St ! i Bide ey R SehslE SiphiEmenk. antiosety brofipradite reinppethy,
conpound ( 194 erddwnVphenohidnen raindl\@leplﬁ&paﬂ'iy Tr’(ijl'gbmmt ofggastrici acidl fsecdetiod afd m?re "
d i t a
SO e €1 cPiial) pekhE wRbE pERERHech® 2ol p3erSltgpeusanaops fisiay Puplnt

The reacti on mesjindromes watamdladhmsynﬂﬁﬁna:r‘actﬁe br Shrbliit parcreaditie nd g%nm?tmal g
measur ed usi ng o)l S | Iate 0Q1 W an
Nucl ear). 30 ﬁ&ﬂbﬂﬁ_%&%gﬁ o@r@ F R? ﬁ&{( & %:Agﬁa%e %s\/sen&r?agpergr @fé

accordi ng to t hdisorders sugh|asnarlyitisr cbroviar allogmftdrejextion, | angioplasty; preventmg graﬂ

SYNTHESI S q: Ré%%%fl e@\l §stronntestmal bleﬁdtnfe&%ﬁkstgﬁrp S&Mt% ‘can "Sed el ggeecp tfoé

nmet hods can startl oxXylTcC aC|

aryl ket one. decreasing body welght in a patient. Accordingly, the compounds-of the instant
First nethod: Sh@érﬁlbﬁgrefdsgfﬂli%rﬁﬁrfbﬂgbﬁh%&eﬁﬁhg ('Vachol an, L., Skursky, L.,
Chem listy, 19 est man Seng, F., Chem Ber.

1963, 96, 465469) . Accordingly, the present invention mcludes w:thln[ngr #gope pharmaceutzcal
A carboxylic acedihpositibhg a&mmﬁgerawﬁ adle uﬁ};'?ed?éh!" atOBAL dnél S Yfe %Hmswcn‘é'of
or i

kol ehF o i B or Db sasosan s Brammeesibraly Aroopishs sy L 0 |
Bi ochemi stry, 1991, Th8,copéBndbodt this Grivention caRtbeyddiiThiSteRidBy GHaE péBﬁ@rﬁQQg .
Seebach, D., L'lﬁlpérﬁﬁsc%r mtra%:g?ltgheajf in Zaver%ozus)c)r subcuiarr]\%ous injection, or implant), nasal,
vaginal, rectal, sublingual or topical routes of administration. and can be formulated with
pharmaceutically acceptable carriers to provide dosage forms appropriate for each
25  route of administration.

Solid dosage forms for oral administration include capsules, tablets, pills,
powders and granules. In such solid dosage forms, the active compound is admixed
with at least one inert pharmaceutically acceptable carrier such as sucrose, lactose, or
starch. Such dosage forms can also comprise, as is normal practice, additional

30  substances other than such inert diluents, e.g., lubricating agents such as magnesium
stearate. In the case of capsules, tablets and pills, the dosage forms may also

comprise buffering agents. Tablets and pills can additionally be prepared with enteric
coatings.
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presence of a base (triethylanmne or N-methyl norpholine). The
activated carboxyl group is then transforned into a di azoketone using 10
et hereal di azogglhfgass or trinethyl silyidi azonet hane (Aoyans, PCT/USSHIZFY -

T., Chem Pharm Bull., 1981, 29, 3249-3255) in an aprotic sol vent
such as diethyl et higuid dosage fosms Mldduﬁlﬁﬂraﬁon inchuide phamidceutically acceptable

The brom nat | Uhddok! EusiRht, Sllslbions! el I3k \orBR PHE "afiBnls™

in aceti CACT romc acl er or 1n di
Preparati on 1 commonly used in the art, such as water. Besides such inert diluents, compositions can

i) BE Cc);g?;zS (4- ChlOhOmBd 28R ¥Ats, 3 dEﬁt%%vaetBhB 38arls, Oélﬁulsdylng and suspending agents,
chl oro- 4- prﬁenmnﬁsﬁtee@obgtf}ﬁvbmm@e(ﬂ!mm agents0 ol ) in 10 m of

hyd di chl t | 5
11 ol 20 Cof PLRHenR scBip 1o 3l (AHBER 3 banfaid iy fhsibh Mdde
catal ytic am)umr)le dhueays serphanraqueous splufions, muspgmcrmaphsmpls@ne. EX@G’IP!Q?I ofti on

. "Concont AT AR eCych Bl e and PREYene syear BRUahic G, Rgtihe’

chl ori de whi cteiigastichRsPiive oibt end 9°'WI qili, gefatiny, @nd gectehle prgaplgtestens 5u°h as ethyl
- 29- 10 ol ate.. Such dosglégefoﬂ'ﬁé/ hfal | ool &ﬁ\téﬁ%%jﬁ@lﬂﬁéj s?tf ﬁ"’%ﬁ@eﬁﬁ\ganeﬁiﬁ

O[err]Ctoas ution of F-acétonitrile
(1:1, 10 m ). emmdsifying: and digpersiogiagenis. Jihey may: bestedized day. for example ofiftsation1

hour and t hen (gxagRr &t Sﬁctél‘ih-a\é?éiﬁlﬁ% ﬁlter by mcog:oﬁ!tﬁ@' etifihgPfagef® into the
di azoket one i n di chl or onet hane was ad dropw se 5 “during about

10 minutes to @W@‘Bﬁ’%?yy"ﬂ@tméﬂe r?PSE‘PB?‘@"éf °EB¥1€E?FF‘B&¥F%&°WPH§'@RS\SOW
acid (5 ) inadi qkd %olrﬁamhfaaereaaﬂ tﬁé)fomk\hovrs@&w ch&ﬁﬁégi‘tl%ﬂsaﬁrﬂctﬁcéﬁ ipght

tenperaturg e occurred. After stirri a further 10 m n.
the mixtur® \A&ssm"P%'ﬂ'bﬁteﬂ'ﬁd”’?tWe or some "Eéﬁ?eﬁ'r'q '&?@'Fb\?/dge iraerediately belferer (3
times 20 m), ubei ed over rragne5| um suI fate and evaporat ed. Flash

chr omat ogr aphy of té1e reﬁ e Fi’ a a ‘N?(/ﬁl %ffor ded
the desired product-OfRCAMANS, %) B'f 7‘(«?%' gﬁ‘)"' afeeP qraly [supppsitories
CDCl[err] ( 100~mma{( eonthin, ih. Afditomto theHactm slnbstérhce éicipien{sssuch ds, coCkibutterl. 53
(s, 6H, bository wax : Preparati ons
2-6 ?(')f"l'yo ng conpounds were prepared anal ogously to the
procedure 2 desciCopwpositions Rirepasabbr sublingual administration are also prepared with
[err] standard excipients well known in the art.

Further, a compound of this invention can be administered in a sustained
release composition such as those described in the following patents. U.S. Patent No.
5,672,659 teaches sustained release compositions comprising a bioactive agent and a

25 polyester. U.S. Patent No. 5,595,760 teaches sustained release compositions
comprising a bioactive agent.in a gelable form. U.S. Application No. 08/929,363 filed
September 9, 1997, teaches polymeric sustained release compositions comprising a
bioactive agent and chitosan. U.S. Application No. 08/740,778 filed November 1, 18965,
teaches sustained release compositions comprising a bioactive agent and cyclodextrin.

30 U.S. Application No. 09/015,394 filed January 29, 1998, teaches absorbable sustained
release compositions of a bicactive agent. The teachings of the foregoing patents and
applications are incorporated herein by reference.

In general, an effective dosage of active ingredient in the compositions of this

invention may be varied; however, it is necessary that the amount of the active
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Prep. #R Yield ‘ 2

O 78%

60% . WO 99/64401 i PCTIUS991127601 O(V
5 O [err] . 79%

41% ingredient be such that a sultable dpgage| form is ebtqgﬁppdlaﬁdgel%gtgcb ga§age

described in | jignak Upéh the desire3qRerapeutit ehas, ontha rbuté 8f édrﬁnk@atrmtmd ork@eOne

-30-
A net hyl ket onduration: ghther treatmen, all of whish are withigythe Se2if B M‘w@{s@ of one of
brom nating oy i &iilbin the art -Géndhlly, ddsagwnevéasef betWekHh @roooﬁt&mo Ing/ig &F

Chem, 1964, 29, 59-3461) heated in di.oxa
N- br onosucch ni H?@é"?‘gf‘té&b{ £ afiministered t%?ﬂﬁé“‘i’ ﬂt(f)‘SW animals, ea%ef“?ﬂ"“}ﬂq d or
sul furic acid. Apré?&eéwddsegérﬁtnbyh@mw mﬁﬁg/ntyboabdw&@arﬁmemd» el

I[DS; ?]HCI i nRanPab?Gﬂm@'%F‘gé%? s@ﬂ'ﬁﬁ°%%°’%?¥ﬁedi@°m lﬂéee;%gesgllp?)gl) yﬁter 2guggorted
bromi nating agent SOS:’ﬁpﬁﬁnd@@f treanstatn ;mmmmlueséndt\mere assesséd for its ablhty to
B o bl i S 10 i B, ™7 ¢
sol vent suqh aglutfiiah Bematostatin subtype adeeptor bittinifdiwligs] C f or about 2-100 h.
[F’refff” ation 715 e affiity of § Somound for homah Somiostiiid S be Fecoptb P16 (sst,,
sst,, sst,, sst, and sst;, respectively) is determined by measuring the inhibition of ['%I-
yr''}SRIF-14 binding to CHO-K1 transfected celis.
_ The human sst; receptor gene was cloned as a genomic fragment. A 1.5 Kb
15  Pstl-Xmnl segment containg 100 bp of the 5’-untranslated region, 1.17 Kb of the entire
coding region, and 230 bp of the 3'-untranslated region was modified by the Bg1ll linker
__ addition. The resulting DNA fragment was subcloned into the BamHl site of a pCMV-81
.té produce the mammalian expréssion plasmid (provided by Dr. Graeme Bell, Univ.
' Chicago). A clonal cell line stably expressing the sst, receptor was obtained by
20 transfection intc CHO-K1 cells (ATCC) using the calcium phosphate co-precipitation
method (1). The plasmid pRSV-neo (ATCC) was included as a selectable marker.
Clonal cell lines were selected in RPM! 1640 media containing 0.5 mg/mi of G418
(Gibco), ring cloned, and expanded into culture.
The human sst, somatostatin receptor gene, isolated as a 1.7Kb BamBi-Hindill
25 genomic DNA fragment and subcloned into the plasmid vector pGEM3Z (Promega),
was kindly provided by Dr. G. Bell (Univ. of Chicago). The mammalian cell expression
wector is constructed by inserting the 1.7Kb BamH1-Hindll fragment into compatible
restriction endonuclease sites in the plasmid pCMVS5. A clonal cell line is obtained by
transfection into CHO-K1 cells using the calcium phosphate co-precipitation method.
30 The plasmid pRSV-neo is included as a selectable marker.

The human sst, was isolated at genomic fragment, and the complete coding
sequence was contained within a 2.4 Kb BamHIi/Hindlli fragment. The mammalian
expression plasmid, pCMV-h3 was constructed by inserting the a 2.0 Kb Ncol-Hindili
fragment into the EcoR1 site of the pCMV vector after modification of the ends and
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To a solution of 3,4,5-trinmethoxyacetophenone (2.1 g, 10 nmol) in net hanol
(30 m) was added pyri di ne hydrobrom de perbrom de pol yner gl 4 eq

The resul tingwoo99e4soixt ure was shaken at room tenperature foPCHW %P(“i“hours
and the reaction was 20 stopped by filtration. The polymer was washed with
met hanol  and t addition| ofr EqoR1\Jinkers. A clopaleaiidinestably expressingTthe sshageritonwas
then purified g
ALK a»%mﬁﬁpe&@gﬁﬁﬁ’&noiﬂ{oa@h?m lis l\smé&j b C%ﬁ@;%lmﬁm‘]ﬁha@ﬁﬂjz?é @b
[err] 7.2 (s, prepipitadonrmethed. Jhe plasmio a9y (ATEC) yvas '(“Ph' es!has 8 se'ectable
OCH err]) - 25 marker. Clonal cell lines were sefected jn RPMI 164Y ﬁB&E%h@ﬂ%gBO & mg/ml of
The fol |l owi ng conpounds were prepared anal ogously to the procedure

descri bed for €488 EiBEq)gingrioned, and expanded into culture.

;Q31' meact i oTre f\uman sst, receptor exgressmn plaBinid, pCMV-HX was provid&d 8- Dr# ]
78 Graeme Bell (Unlv Emcago) The vector contains the 1.4 Kb Npel-Nhel genomic
[1 ér . fragmeS%t encoding {h@ Hulan 1sgt.. 456 bp of the 554ntransiated region and 200-8p of
[err] the 3’-untransiated region, clone into the Xba[lEcoR]1 sites of PCMV-HX. A clonal cell

10 line stably expressing the sst, receptor was obtained by transfection into CHO-K1 cells
(ATCC) using the calcium phosphate co-precipitation method. The plasmid pRSV-neo
(ATCC) was included as a selectable marker. Clonal cell lines were selected in RPMI
1640 media containing 0.5 mg/ml of G418 (Gibco), ring cloned, and expanded into
culture. )

15 The human sst; gene was obtained by _PCR using a A genomic clone as a
template, and kindly provided by Dr. Graeme Bell (Univ. Chicago). The resulting 1.2 Kb
PCR fragment contained 21 base pairs of the §-untranslated region, the full coding
region, and 55 bp of the 3'-untranslated region. The clone was inserted into EcoR1 site
of the plasmid pBSSK(+). The insert was recovered as a 1.2 Kb Hindlli-Xbal fragment

20 for subcloning into pCVMS mammalian expression vector. A clonal cell line stably
expressing the SST; receptor was obtained by fransfection into CHO-K1 cells (ATCC)
using the calcium phosphate co-precipitation method. The plasmid pRSV-neo (ATCC)
was included as a selectable marker. Clonal cell lines were selected in RPMI 1640
media containing 0.5 mg/ml of G418 (Gibco), ring cloned, and expanded into culture.

25 CHO-K1 celis stablie expressing one of the human sst receptor are grown in RPMI 1640
containing 10% fetal calf serum and 0.4 mg/ml geneticin. Cells are collected with 0.5 mM
EDTA, and centrifuged at 500 g for about § min. at about 4°C. The pellet is resuspended
in 50 mM Tris, pH 7.4 and centrifuged twice at 500 g for about 5 min. at about 4°C. The
cells are lysed by sonication and centrifuged at 38000 g for about 10 min. at about 4°C.

30 The pelletis resuspended in the same buffer and centrifuged at 50000 g for about 10 min.
at about 4°C and membranes in resulting pellet are stored at - 80°C.

Competitive inhibition experiments of [*I-Tyr''|SRIF-14 binding are run in
duplicate in polypropylene 96 well plates. Cell membranes (10 ug protein/well) are
incubated with ["*I-Tyr""JSRIF-14 (0.05 nM) for about 60 min. at about 37°C in 50 mM
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14 [err]8.5: 27 F

15 [err]

[err] WO 99/644b [err] PCT/US99/12760, 7

3 95 *conpound al readR;I described in literature, o
SYNTHESI S OF | NERES (P 7.¢0020A BB 5 mM MaCl,, 200 Ki/al Tresyviel QR mg/mihacitmdinandci d
I's transfornedy cesi um carbonate in a polar

sol vent such asb%mg ﬂpﬁﬁﬂl*l%?@ulﬁhdﬁiﬂﬂﬂ%%_v HerrJ]O (1:1). An

- 32- Bound fropt; free, EF1-Bist IBRI4 inssengrated hx)immgcﬂiatstf@raspmhsmne
in a polar aprg: 1264 HED s ibte (UnmnésPskerWFesozm VA0, 1% o %Qhemfnwerfed
Is filtered of anmoni um acetate 1 s ad I n anarotlc Sol vent

havi ng a high (R)EI') nglnsoﬁ"tﬂrmg@cwsdeaségarraweﬂ Bﬁwﬁﬁiﬁﬁgﬂ@so?fel"t’?sae%rﬁ@hﬁ@ mM
aci di c sol vent HE?EQ af 8bclft BL4°6€ fét bt 4Té& £Rd<ééébf‘ed for faefohetwuéﬁg Bikkard Top

Dean- St ar k traB 5 about 0.5-10 hours. In" the schene 1 medi ately

bel ow, PG is aCp¥mtecting group, preferably a carbamate, such as t-Boc
or benzyl carbamat egpecific binding is obtained by Slbtracting nonspecific binding g(etenmned in 91e
[err] anol e

2-{ (1S) - 1- [ t er PreeRNSRPE A b FREM 4 fpovtotaf dingipg. iﬂma%%fs@ﬁy'ﬁed@y(cgmputer-

met hoxypheny| ) adsidtddThétlia@arregression analysis (MDL) and inhibition constant (Ki) values are
(err] . e N A sol ution of

Boc- (D, L) - Tr p-eteqmingdy, 32.8 nmmol ) and cesi um carbonate (0.5
The determination of whether a compound of the instant invention is an agonist

or an antagonist is determined by the following assay.
- Functional assay: Inhibition of cAMP intraceliular production:

15 CHO-K1 Cells expressing human somatostatin (SRIF-14) subtype receptors are
seeded in 24-well tissue culture multidishes in RPMI 1640 media with 10% FCS and 0.4
mg/ml geneticin. The medium is changed the day before the experiment.

~ Cells at 10° celis/well are washed 2 times by 0.5 ml and fresh RPMI with 0.2%
.o BSA supplemented with 0.5 mM (1) 3-isobutyl-1-methylxanthine (IBMX) and incubated
20 for about 5 min at about 37°C.
e Cyclic AMP production is stimulated by the addition of 1mM forskolin (FSK) for about
15-30 minutes at about 37°C.
e The agonist effect of a compound is measured by the simultaneous addition of FSK
(1uM), SRIF-14 (10" M to 10" M) and a test compound (10"° M to 10° M).
25 o The antagonist effect of a compound is measured by the simultaneous addition of
FSK (1uM) , SRIF-14 (1 to 10 nM) and a test compound (10° M to 10° M).

The reaction medium is removed and 200 mi 0.1 N HC! is added. cAMP is
measured using radioimmunoassay method (Kit FlashPlate SMPOO1A, New England
Nuclear). _

30 The compounds of the instant invention are synthesized according to the
following procedures and examples.

' SYNTHESIS OF BROMOKETONES : .

General Procedure: Two different methods can be applied: starting either from a
carboxylic acid or an aryiketone.
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eq., 5.34 g) in EEOHHerr]O(1:1, 70 M) was shaken for about 30 m nutes
at room 15 tenperature, and then concentrated in vacuo at about 40[err]C
To the resul t igpgooRgded in 40 mi of dry DM was added 40m of RCRGSIOU276H -of
- br ono- 2" - net hoxyacet ophenone (7.66 g, 1 eq.) in dry DVF. The

m xture was stirredrjdimethod: SiHG frdm A caboxiyReOaBid blah UL ESKHSIg), LarcHem and
then concentrated under reduced ressyre. Etnhyl acetate was added (100
m). the m xt ufigV198Bei% 305355, RestmalyH dSPRG Fa CHer P clOY 96,465489. The
filtrate was then concentrated under peduced pressure. A

solution of the foregoing filtrate ang ammoni um acetate (50.5 g, 20 eq.) in
xylene (240 m) was gefl uxed for abg 3 hours at©about 150[er®]C. Excess

NH[ err] QAc and 20 were renovBd usithg a Dead! Stark trap. |The progress
of the reaction was moni t ored byert.|.C. - CH er ]3? MeCOH,

resulting residue was dissol ved et acetate (100 m) and washed
wi th saturated aqueous NaHCO er r}{_sol i on gntil basic pH, and with brine
- 33- until neut o6t ganic layer was then dried over

S , d 1 t ed d e. . .
Mo T Tt oan o STk Barie, A 1 rsh GemvSd [ A SR ShIgrSh Hsing, pxal chigrde or
CH err] O [ esr] thibriyH, chithid®) orfdctivatedl dsha epaidr adhyirge owikitl 4nS . alkylthloydferhidte

oH, arom H RGeS (e g ol Slecniieiy, 1, S gercli) B,

1Ht CI—?) 3. g) (ethylcBldroféofidtes (Rdd)ech,3J.5 8edbaich, 2D, Liebigs Arati24)995,1151¥-1228)) Gl thed
CHerr]). LOM; z = 43 . .

Bl ¢ 2 " Preghds it s imbing oy ety moroholine).

et hyl J-2-{2-[(1S) - 17)e activated>xgroaxyb @mupaisi the) t@n¢forfed o a diazokstone using
'[ g(rj(r)i - 3-YD)i8t NeirleresltldZbM@thBhe b HirmethASNIYSAINESe (Aoyama, T., Shier, (G Chem.
sol uti on of thé&harm. Bull., 1981, 29, 3249-3255) in an aprotic solvent such as diethyl ether,
2-{2-[(19)-1-( Fayavie %@aﬂ 1 N0) - 2- (i ndol -3-yl)ethyl]-1Him dazol -
4-yl)-2-net hyl F%{%B%m C gf:l - rre@ﬁ]yl ester 1 (2.6g, 6 mol ), (prepared
according to the  The bromination is then carried out using a brominating agent such as HBr in

95:5). The mi xtur® was @hen concgntraiged 25 under P«yalaced ressure. The
n I
p Th

acetic acid, hydrobromic acid in water or in diethyl ether.
15 _ Preparation 1
1-Bromo-3-(4-chioro-phenoxy)-3-methyl-butan-2-one :

1) (COCI),
2) TMSCHN,

o) :
/@,0%0}4 3)HBraq. _ - /©/O7€|\/ Br
-
ci

To a solution of chloroi4-phenoxy-2-isobutyric acid (2.15 g, 10 mmol) in 10 ml of

anhydrous dichloromethane at about 0°C were added oxalyl chloride (5.5 mi, 11 mmol

20 of a 2M solution in dichloromethane) and DMF (2 drops, catalytic amount) via a septum
under nitrogen atmosphere. The solution was stirred and allowed to warm up to room
temperature over about 3 hrs. Concentration under reduced pressure afforded the
crude acid chloride which was used directly without further purification.
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procedure described in Exanple 1) and LiOH Herr]0 (1.7g, 6.6 eq.) in THF

(50 M) were 15 stirred at about 80[err]C for about 3 hours. The ress
of the reacti v saa4010ni tored by t.l.c. (CH2d [err]: MeCRET/GSHS 375 The
resulting mxture was then concentrated in vacuo. About 50 m of water

was added to the rge abylshlnﬁde:mmddemémpuis'edtfabw OfCtth agsalution| of TMBCGHN,
acid until tniP t r vmth
et hyl acet at ePIL‘l lf%%moﬁ?ﬁTﬁf%%ﬁﬁ 1#30 ﬁ?%%ﬁ?ﬁgﬁﬁﬁsl Hﬁgé{“&fi{%c
organic Iayerfomabotdrlrl'@dranctthemalapt)lmefmqo, and concent rat ed under reduced

Th
Eﬁ;e/:tsgrrﬁ zat |eorre|sn % lg?%d &tﬁ%%b@éfﬁ@m qr?!negpglgéo d@g) [er r?ﬁ"ﬁﬁﬁe( 400
MHz, DMSO)S5|[ eduring atibugwsmm:es tcrxrar)wgorm@ly(atrev Hpixigreoaf concentrated Bydyobromic 1H, -
CH, 3.3 (m agq £5 am 'R/H— foFdmethant: (30 1), Nitrdgen Was'dvBived and & SiidHPtentiefatire® 25 1

(M-TFA), 1l z

-34- rise occurred After stirrieg for about a further 10 min., the mixture was diluted and the
2-12-1 (19~ 1- biahichfe a&a&érﬁgmtﬁmarma fimbé 3y, B ovir dagdsil Lutthte and

H i m dazol - ropioni c acli can activate
preferential l 9vappra§ ehrprnatea@ahse of the resrdueae\utwprwth AcQBlKentanss (ﬂcﬂ as
THFE or DMy at aﬁ&&éﬁ chQe&FH&[;ﬁédnk?wﬁrPé @BCHWQ% (.3gpurs.

solution of the acid z car bon | di i m dazol e g

5% o) i n' YRR G0k (09 Nikiza SET.GR 6R, 4 b B 44h g HhCHAbOS (6, BH.
tenperature (2%H,). N- Boc- et hyl ene-di am ne (0.43g, 2.7 nmol)
was added and thé nixture was _ shaken for about 1 hour at about
25[err] C. The i xture whieRtigR$26 n et hyl acetate (100 ml)

and washed W th satny abiRfking compa&htR0 werd\adrepdred I dnafdgblily 08 the >prédédile) and
brine until neutr.al {;&8 The or%;anr c layer was 10 then dried over MySO4,

and concen® r afi®s¢ripe tpr Rrpparation Purifi.cation of the resulting
resi due by flash-chromatography (in CH2C2 : MeCOH, 95:5): afforded the
desired product 3 with a yield of 77%(1,@)\,& [err] H-NVR (400 MHz,

DMSO) [err]: 11.6 (s, 1H, NH), 10.7 (s 1H NH), 7.00 (m 9H, arom

H NH), 4.8 (T Pfap #17.] 3-00 (M Rgort, 3 OZ), L.3 (Myedhs o crenr]).
LO/MS: mz 13 _667-3 (MATEA) 555 3 (Mrh)

Exanmpl es 3-1178 2 Te | ow ng gonpounds were prepareq

anal ogously fjo the procgdure desgcribed for Exanpgg 1 or 2 uding the
appropriate gtarting matlerials, which can b¢ obt ai ned from qonmer ci al
sources or syntheszzed dccor Ao~y & net hods [known to-those 20 skif{lled in
the art or a3 enabl ed by the achi ngs hereiln. Each cg&ﬁrnatron offt Rlerr],
R err] shown belov, wer e or can be synthesrzed erefore, tlhe nunber
of Exanpl es gre Feutated—bysrot-trptyr g (P2 bUUSl_I_[lJEHLS)R[err]
(12 substitu nts)(tﬂerr] (49 suﬁgxffuents)) =1176.

[err] 2§ PG cgn al so be hydrogen iin the ford®%ing formuilfa,

> <
CIQ * 79%

e

6
41%
N

H

* Compounds already described in literature. -
- Second method: Starting from a methyl ketone
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[err]

10

15

20

25

WO 99/64401 PCT/US99/12760 -

o 0

RJK — R_Jk,Br

A methyl ketone is converted to a bromoketone by using different brominating
agents: _ |
- CuBr, {King, L.C., Ostrum, GK,, J. Org. Chem., 1964, 29, 3459-3461) heated in
AcOEt or dioxane. '
- N-bromosuccinimide in CCl,.
- Brdmine in glacial acetic acid or sulfuric acid.
- Phenyltrimethylammonium tribromide (Sanchez, J. P., Parcell, R. P., J. Heterocyclic
Chem., 1988, 25, 469-474) at 20-80 °C in an aprotic solvent such as THF.
- Use of a polymer supported brominating agent such as perbromide on Amberlyst A-
26, poly(vinylpyridinium hydrobromide perbromide) resin (Frechet, J. M. J., Farrall, M.
J., J. Macromol. Sci. Chem., 1977, 507-514) in a protic solvent such as methanol at
about 20-35°C for about 2-100 h.

Preparation _7
1-Bromo-2-(3,4, 5-trimethoxy-phenyl)-ethanone :
. (o)
0 |
Cl) — OD*/BI'
? 7.5
-0 <

To a solution of 3,4,5-trimethoxyacetophenone (2.1 g, 10 mmol) in methanol (30
ml) was added pyridine hydrobromide perbromide polymer (1.4 eq). The resuiting
mixture was shaken at room temperature for about 2 hours and the reaction was
stopped by filtration. The polymer was washed with methanol and the filtrate was
evaporated in vacuo. The product was then purified by flash chromatography
{AcOEt/Heptane, 1:4) affording 1.5 g (53% ) of a white solid.
'H-NMR in CDCl; (100 MHz) 5 : 7.2 (s, 2H, H arom.), 4.4 (s, 2H, CH,), 3.9 (m, 9H, 3
OCH;).

Preparations 8-17

The following compounds were 'pf'epared analogously to the procedure

described for Preparation 7:
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*for this substituent the corresponding imdazole derivative was obt ai ned’

after deprotection via catal ytic hydrogenation of the ben@(/ﬁox%é)henyl
substituent WO9%a#br this substituent, the corresponding iBET

derivative was obtained after deprotection 5 via catal ytic hydrogenation
of the nitrophenyl substituent o [err]
[err] SYNTHESI S d‘\AIErDES FROM | M DAZOYL

| NTERMEDI ATES [err] R General procedure: Carboxylic

acids are activate e t §W~ T
car bonyl di i m dazol ¢ i n_an apr t|c so vent sugﬁ as_c r)of brmY'eH—IF d 5
THF/ DMF before additi on ®&f an fami no ;at artijng materi al as $hown above

foll owed by a further 121 s of |stirring. The ekces 8acylating
agent is quenched W ¢ hyl atgd resin for abofit 12-15 Hours and

then purified on sifli ca gel wth di_chl oronet hanelor ethyl Jacetate
as el uent. Fr pr asic| derivatives (Rferr]= (CH2) 4NHBoc
and/or X err] containing NHBoc roup),f the copresponding ggprot ect ed
conpounds were obtained after ftreatnent under acidiclcondition

(DCM TFA 10% to r¢

. 85 82

1"

s 3~

s * 10 56

13 MeO
MaoI;’ 2 53
OMe
14 '
F’Q/ 85 27

F *
15 (I{
43
N . o
.16 0o

17 '
?ﬁ 3 95

* Compound already described in literature.
SYNTHESIS OF 'IMIDAZOYL COMPOUNDS :.
General Procedure: An amino acid is transformed to its cesium salt using
5 cesium carbonate in a polar solvent such as DMFIHZO (1:1) or EtOH/H,O (1:1). An
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Exanpl.e 1179

2-{(1S)-1-[(2-Furanyl)carbonyl am no] -2-[i ndol - 3-yl ] et hyl } - 4-phenyl - 1Hi m da
zol e (C[ q;(;;,l-&gﬁr] Nerr]Jerr], MA396. 45): PCT/US99/12760 -
[err] 2- Furancarboxylrc acid (12.6 ng, 0.11 mol) was

activat ed over Béterk th’éh obkned usrn anlappropiribie bRerhbKetHedh arPofbn aplotic 66lvent sugrp! |
0.2Min chl oroform

[i ndol - 3-yl ] et AYHY QMF H%%fﬁg'mhf?ﬁ‘ﬁs{{mdcﬁ"f% and ATBMPRIUM AGpiEIeE 8AF5d was

added to i a’ﬁ?@hc%o%ﬁt fidvihg'd Pigh bwm@ﬁo.mtsueﬁ asl xfrerre aheuénelar iR wrancat
about 22C. 20 Am norret Iat ed resr n en ad%ﬁxé g% %
Novabi ocher) i ACidif galvent slich £8 ageticaad 1818 rejpxe 9?' r‘rg%g A< agy o 9

about 12 hogr s ghdtitro.$-40 dours) Inrthéléchérﬁe gmhwearattly below( P& is1g, prtectir Bloupi t h

et hyl acetate as_eluent gave the ex te r oduct 7.2 ng,
- 38- prefera %:ar% %@Pgﬁyf ) [err] 8.36 (br s,
.8 Hz

1H); 76764(m 16H) o 5. 48(qd (AB ssystem 2H).
LCOMS miz = 397 (MHH). rrpl es 1180 -

3615 pa e F0 SN‘])F‘ ‘borrpou,nu ar Iog st to t he
procedure 5 described for 79 Jusi ng t he approprr |ng
materials, which cankbe 2 B"'GB ed trq:m comrer cical nEeRE ces

synt hesi zed according to net hods known to those sKi |1 ed |n art or
as enabl ed by the teachings herein. Each conbination of Rerr], Rerr] and
X2, shown bel ow, were or can be synthesiz§g: tFe[efore, t he nunber of

Exanpl es are cal cul ated by nultiplyi r] (4
substi t uenttg) ) ( R er 2}(1§)+1-Rahisdtotycarbbmyarcinblea-J( 1 H)ciRdol-3ieiny)-dqat s) ) 10
2436. - . X [err]
methoxyphenyl)-1H-imidazole .
N
\

gorﬂ N

A solution of Boc-(D,L)-Trp-OH (10 g, 32.8 mmol) and cesium carbonate (0.5

eq., 5.34 g) in EtOH/H,O (1:1, 70 ml) was shaken for about 30 minutes at room
15 temperature, and then concentrated /n vacuo at about 40°C.

To the resulting salt in 40 mL of dry DMF was added 40mi of a solution of 2-
bromo-2'-methoxyacetophenone (7.66 g, 1 eq.) in dry DMF. The mixture was stirred for
about 1 hr at room temperature under argon and then concentrated under reduced
pressure. Ethyl acetate was added (100 mi), the mixture filtered, and the CsBr washed

20 r'r'vi}h ethyl acetate. The filtrate was then concentrated under reduced pressure.

A solution of the foregoing filtrate and ammonium acetate (50.5 g, 20 eq.) in
xylene (240 ml) was refluxed for about 3 hours at about 150°C. Excess NH,OAc and
H,O were removed using a Dean-Stark trap. The progress of the reaction was
monitored by tl.c. (eluent: CH,Cl,;:MeOH, 95:5). The mixture was then concentrated

25 under reduced pressure. The resulting residue was dissolved in ethyl acetate (100 ml)
and washed with saturated aqueous NaHCO; solution until basic pH, and with brine



X2: [err]
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until neutral pH. The organic layer was then dried over MgSO,, and concentrated under
reduced pressure.

Purification of. the resulting residue by flash chromatography (eiuent:
CH,Cl,:-MeOH, 95:5) afforded the desired compound (8.7 g, yield: 61%).
TH-NMR (CDCl,, 100 MHz) 5: 8.00 (s, 1H, NH), 7.80 (m, 2H, arom. H), 7.20 (m, SH,
arom. H, NH), 5.40 (m, 1H, NH), 5.10 (m, 1H, CH), 3.80 (s, 3H, OCH;), 3.50 (m, 2H,
CH,), 1.50 (s, 8H, 6 CH,). LC/MS : m/z = 433.3 (M+H).

Example 2

N-[2-tertbutoxycarbonylamino ethyl]-2-{2-[(1S)-1-(tertbutoxycarbonylamino)-2-(1H)-
indol-3-yl)ethyl]-1H-imidazol-4-yl)oisobutyramide ;

Aot J‘S—-o__. Lot ’,;/)—79,

o)
¢]

/

h‘ d

. 3
A solution of the 2-{2-[(1S)-1-(tertbutoxycarbonylamino)-2-(indol-3-y!)ethyl]-1H-imidazol-

4-yi}-2-methyi-propionic acid-methyl ester 1 (2.69, 6 mmol), (prepared according to the
procedure described in Example 1) and LIOH.H,0 (1.7g, 6.6 eq.) in THF (50 mi) were
stirred at about 80°C for about 3 hours. The progress of the reaction was monitored by
t.l.c. (CH,Cl,;:MeOH, 95:5). Thé resuiting mixture was then concentrated in vacuo. About
50 ml of water was added to the residue which was then acidified with glacial acetic
acid until about pH 5. The product of the reaction was then extracted with ethyl acetate
(3 x 50 mi) and washed with brine until neutral pH. The organic layer was dried with
MgSO,, and concentrated under reduced pressure. The resulting intermediate 2 was
obtained after crystallization in diethyl ether. with a yield of 80% (2g). 'H-NMR (400
MHz, DMSO) &: 10.9 (s, 1H, NH), 7.1 (m, 7H, arom. H, NH), 5.00 (m, 1H, CH), 3.3 (m,
2H, CH,), 1.3 (m, 15H, § CH,). LC/MS : m/z = 525.1 (M+TFA), miz = 413.2 (M+H).

-34~
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The 2-{2-{(1S)-1-(tertbutoxycarbonylamino)-2-[(1H)-indol-3-yljethyl]-1H-imidazol-
4-yi}-2-methyl-propionic acid 2 can be activated preferentially by carbonyldiimidazole in
an aprotic solvent such-as THF or DMF at about 20-100°C for about 1-4 hours.

A solution of the acid 2 (1g, 2.4 rhmol) and carbonyldiimidazole (0.39g, 2.4

5§ mmol) in dry THF (20 mi) was shaken for about 1 hour at room temperature (25°C).

N-Boc-ethylene-diamine (0.43g, 2.7 mmol) was added and the mixture was
shaken for about 1 hour at about 25°C.

The mixture was diluted in ethyl acetate (100 ml) and washed with saturated
aqueous NaHCO, solution (2 x 50 mi) and brine until neutral pH. The organic layer was

10 then dried over MgSQ,, and concentrated in vacuo.

Purification of the resuiting residue by flash-chromatography (in CH,Cl, :MeOH,
95:5) afforded the desired product 3 with a yield of 77% (1g).

'H-NMR (400 MHz, DMSO) 5 : 11.8 (s, 1H, NH), 10.7 (s, 1H, NH), 7.00 (m, 9H, arom.

H, NH), 4.8 (m, 1H, CH), 3.00 (m, 6H, 3 CH,), 1.3 (m, 24H, 8 CH,). LC/MS : m/z =
15  667.3 (M+TFA), 556.3 (M+H). _
| Examples 3-1178

The following compounds were prepared analogously to the procedure
described for Example 1 or 2 using the appropriate starting maierials, which can be
obtained from commercial sources or synthesized according to methods known to those

20 skilled in the art or as enabled by the teachings herein. Each combination of R®, R®
shown below, were or can be synthesized, therefore, the number of Examples are
calculated by multiplying (PG (2 substituents)R® (12 substituents)(R® (49 substituents))
= 1176.

25
' PG can also be hydrogen in the foregoing formula,




[err] SYNTHESI S OF UREAS AND THI OUREAS FROM | M DAZOYL | NTERVEDI ATES

From i socyanates and i sot hl ocyanat es: 5

Y isOor S woosead01 General procedure: |socyanates or isot BFNHEHRES -are
shaken overni ght at roomtenperature with an i mdazoyl internediate in
an aprotic solR%nt |ike di chl or onet hane, chl orof orm or chI orof or m DVF.
The reaction is quenched bywaddi tion of am noneth ate /or about
12-15 hours and uriffied o silifa gel pad with ethyl

el uent. pro ect eg~rbasi wvat i v (CHZ)[er NHBoc)

t he correspond ot ecjed o@ nds yer t ai ned aftero regt ment

under acidic condltHon UACM TFA T9% to r@m) e the Boc group.
Exanpl e 3616 15 PG
2- {(1R) 1 [ (2, 4-Di fluorophenyl)am nocar bonyl am no] - 2-[i ndol -3-yl ] et hyl }-4-p

henyl - I m dazol e (C[errAH[err]F[err]N[err]O MAE4S7. 49) :
-41- N ﬁ G /C .
LY L2 (r 0o o~
H : PG PG
R®:

oo
Wogio g ol o g

WOy
e C L I U 9

* for this substituent, the corresponding imidazole derivative was obtained after deprotection
via catalytic hydrogenation of the benzyloxyphenyl substituent
** for this substituent, the corresponding imidazole derivative was obtained after deprotection
5 via catalytic hydrogenation of the nitrophenyl substituent

Z%
- O
A Ay o
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[err] - . 2,6-Di fl uorophenylisocyanate (36 [err]L, 0.3 mml) and
2-{(1R) - 1-am no-2-[indol - 3- yl ] et hyl } - 4- phenyl - 1H i m dazol e (60.4 ny,
0.2 mmol ) were vwhbgg@e overnight in 2 niL of anhydrous di %gmsgg;ﬁt,&ape.
Filtration and purification by flash chromatography on silica ge

(ethyl acetate/heptane 11 as eluent) afforded the expected product as a

white powder (27 Hg '30%.N"H¢NI\7R ( DVBR-Blen] . 400|\4‘—%) |er‘r]: 12. 03

(s, 1H); 10.77 (s, 1H); 8.47 (s, 1-H); 8.1 (dd, 1HN TOX (m

14H); 5.11 (dd, J=7 and 14Hz, 1H); 3.3 (m 2H). LCI M5 458 (MtH).
Exanpl es 3617 - 4435 10 The fol | opadg conpounds were prepared
anal ogously to the procedure descrifpedq for Exanple 3616, using the

obt ai ned from eonmmer ci al
~ skilled in

appropriate starting mateg 7 9 whi ch ca
sources or synthesizeg~acsdQrding to
the art or as enabled by the teachings F Each conbi natjn of Rerr],

R err], and X[err] with Yis Oor Xer ith Yis S, oxﬂz,below,
were or can be synthesjzed, therefore, 15 the nunber of Exanplegjare
cal cul ated by rrultipl@\(sg[ggjr] (3 substituents))(Rerr] (7

N :

substituents)) (X err] ~~ 819
[err] o -42-

OOX
M IEas 0NEs o lie'e

\/\,!(/ \/\,0, \Qq \/Q NN

N~
H
F O (o]
\p /\(\_/7 {J ‘/\/\Nj\ok
F H
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Xerr] when Y is O [err] X[err] when Y is’
S [err]

From car bamat g4 ji&kgiedi ates and primary and secondary ani neBCT/US99/12760 -
General Procedure: The preparation of carbamate internediates is described
in 5 the literature (SANTHESISIOF AMIDES FROM IMIDAZOYD INFERMEDIATESS,

24, 4569-4572; Nimura, N, et al, Anal. Chem 1986, 58, 2372-2375) from
am no derivatives and .'N N - di succi ni m dyl carcpona':_ﬁa in acetonitrile
at roomterrperature. [err] 10
2-{(1R)-1-[(2,5-D i di nyl o)é%car bonyl am o] i ndol -3-yl ]ethyl}
- 4- phenyl - A Xi daz r"@[err] FNERHr )¢ l}:ll 46):

HN \/ 2) Aminomethylated HN_ R®

resin

General procedure: Carboxylic acids are activated overnight at room
temperature with carbonyldiimidazole in an aprotic solvent such as chloroform, THF or
5 THF/DMF before addition of an amino starting material as shown above followed by a
further 12-15 hours of stirring. The excess acylating agent is quenched with
aminomethylated resin for about 12-15 hours and then purified on silica gel pad with
dichloromethane or ethyl acetate as eluent.
For protected basié derivatives (R’é (CH,),NHBoc and/or X containing NHBoc
10  group), the corresponding deprotected compounds were obtained after treatment under
acidic condition (DCM/TFA 10%) to remove the Boc group.
Example 1179
2-{(18)-1-[(2-Furanyl)carbonylamino]-2-findol-3-ylJethyi}-4-phenyl-1H-imidazole
(CasHN,O,, MW=396.45):

X N /N
15 \ "\>—®
2-Furancarboxylic acid (12.6 mg, 0.11 mmol) was activated overnight at about
22°C with carbonyldiimidazole (0.11 mmol, 0.2M in chloroform)'. 2-{(1S)-1-Amino-2-
[it{dol-s-yllethyl}—4-phenyl-1 H-imidazole (0.1 mmol, 0.5M in chloroform) was added to
the media and the mixture was stirred for about 12 hours at about 22°C.
20 Aminomethylated resin was then added (50-60 mg, 1.2 mmol/g, Novabiochem) in order

to quench the excess _of acylating agent for about 12 hours, Purification on silica gel pad
(200 mg, Alitech) with ethyl acetate as eluent gave the expected product (37.2 mg,

-38-



-43- . .
[err] 302.4 ng (1 mol ) of

2-{(1R) - 1- am nowerdojeiqdep! - 3-yl ] et hyl } - 4- phenyl - 1H-i m dazol e PCHUSSHDIOLY
di ssolved in 20 nL of anhydrous acetonitrile was added dropw se to a

sol ution of N, Nggggj. SHAIMRI @nzbg qeouﬂa)asesééiisr BU4HY mla4 IaﬁC)ler gQS”thf
anhydrous 5 acetonltrlle After a further 4 hours of

our..
stirring at rooﬂn%%éﬁbt%ﬁy‘e{ﬁ%‘em ZH)S&‘%t M3 %Z/%"d‘l' ated in vacuo and
the residue redissolved in 30 nL of 5 & 9180 - 3615 Excess DSC was t hen
di scarded and the organic -l ayer washed wth water (4x30 dried

over MgSO4 and conceHiter dpllowindo campAnds, WeFe iRfeRAeY 2 "ﬂig to4dhg  procedure

[err] H NMWR 5 dém Q‘frrﬂxambﬁoﬂ\ﬂzhsnﬁ@ tHd apﬁoé’r%té l§farﬁhg ﬁhhﬁenalg Whiéh Oc%n(ISQ
1217 5.9 (0r s L), 4 97 (dd, ) B S B2 (dd 36
and 14.8Hz, 1H) obtgl fr?rad:om iaj sgqfaeslgrsg esnﬁq; according t ng@hgdg k )] to thosegg
(s, 2H). LC MBS skiliedan thid2di dr(dsteihbiey Wthe teachings herein. Each %bllhbmatlon of R®, R® and

General procedu or secon is stirred bout 2-15
hours 15 at ro ?sf‘%‘?fgé?'ﬂ’u "t°ﬁ"3’e %‘5 ‘g?h%?f@ﬁ'rglﬁ '?;H"ébel’r? 51’53'35'%13!'%

solvent like calcuksted by ntumplymg (R4 slibstituehts))@R? (7 30DstUBNRYI (8Y |sabstfuerlsy) N
are then adg(g ggséd : reaction is.then stirred for about 12-15 hours.
| at fter fil

Ureas are i tration, rinsed with ethyl acetate and
evaporated i n vacuo. For grotegted basic derivatives (Rerr] =
(CHerr])[err]NHBoc), the correspondiflg 20| deprotected conpounds were

obt ai ned after treatnent under aci ql oNn (DCM TFA 10% to

renove the Boc group.
2-{(1R)-1-[(Benzyl am no) car bonyl am no] - 2 [i
i m dazol e (Jerr]Herr]Nerr]O MM435.5
- 44- RS

] .
N oN

G s s QO

RS

Exanpl e 4437
ket hyl } - 4- phenyl -

N T C A

18

-38-



[err] Benzylam ne (5 [err]L, 50 mmol ) and
2-{(1(R)-1-am no-2-[indol -3-yl]ethyl)-4-phenyl - 1H i m dazole (24 ngy
54 mmol ) were sjosdidashif or about 2 hours at room tenperature iPCI/US9/12760 -
anhydrous acetonitrile. Am nomethylated resin (50 ng, 0.75 mmol /g,

Novabi ochem) 5 x%as then added and after further stirring overnight, the

title product was obtained by filtration op silica gel pad(200 ngy)

and evapor at ed i rOattro as a bro ovvder (20 , . "H NWR (DMSO

Derr], 100 MHz) [err]: 8 (m 17 "%85

2H); 5.12 (dd, J=6{ayd- @ﬂ!@ éﬁ@%c':diz
436 (MtH) . 19 | es 4438 - 8469

The foll owi ng conpgunds wer e prepal ed anél- ly to jhe procedure

descri bed for Exarpl 4437 | n{ he appropriate starting materials, which

can be obtain from co rc I sourc Sy si zed according to

nmet hods known to t @ [edei N the t or nabl ed by the

t eachi ngs herein. ‘h conbi ion of R3G err] and err

shown bel ow, were Of can be theS| zed t her gf or e, F@Fﬁ%&' les

su

are cal culated by nultiplyi ng ituents)¥(Rerr]
substltuents))(NX[ r] ( ents)) s 4032.

/
o ﬁ \
od E:r -« @u;

O O
< >=—-> % ' 'NT Br\@ﬂc HO N
. | I [ I > ’
'. ©/\OJOLNH /N‘ﬂ : (D:?* ' h
0.9 N
H b S ©\/§r H

é{CI 8r,F,OMe,NO,,CF.] :[E (Ig\l ©’\)—.
: ¢ Oy O
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>Loj~ﬁ/\ >Loiu5< HNTS e

>Loi§’\/\ >Loip|"\/\/ HzN’\/\ H NW

2
0 o)

ﬂ\oiﬁ/\/\/\ o)_'n\-—©~ NS HN C
0 -
Ahe~ L0~ o~ O

SYNTHESIS OF UREAS AND THIOUREAS FROM IMIDAZOYL INTERMEDIATES .
From isocyanates and isothiocyanates:

R’ R

1) X2NCY, CHCI /[k
H,N N ) i SN, N

- , Rm. Temp. ; N —
HN._ R H s
2) Aminomethytated HN / R

resin Rm. Temp.
YisOorS

General procedure: Isocyanates or isothiocyanates are shaken overnight at

room temperature with an imidazoyl intermediate in an aprotic solvent like

dichloromethane, chloroform or chloroform/DMF. The reaction is quenched by addition

of aminomethylated resin for about 12-15 hours and purified on silica gel pad with ethyl .
10  acetate as eluent.

For protected basic derivatives (R®* = (CH,),NHBoc), the corresponding
deprotected compounds were obtained after treatment under acidic condition
(DCM/TFA 10%) to remove the Boc group.

Example 3616
15 2;{{1R)-1-[(2,4-Diﬂuorophenyl)aminocanbonylamino]-2-[indol-3-y[]ethy0—4—phenyl—1H-
imidazole (C,sH,:F;NsO, MW'=457.49):'



- 46- [err] [err] Primary am nes [err] Secondal y
am nes SYNTHESI S OF SECONDARY AM NES BY REDUCTI VE
AM NATI ONS OF wo 99/64401 | M DAZOLYL | NTERVERF Hy$28/12760 -

(Kal dor, S. W

; Siegel, MG ; Fritz, J.E.; Dressman, B. A ; Hahn, P.J.

Tetrahedron Letters 1996, 37, 7193-7196) [err]

10

15

20

.y )
; ‘uium

2,6-Difluorophenylisocyanate (36 pL, 0.3 mmol) and 2-{(1R)-1-amino-2-{indo}-3-
yllethyl}-4-phenyl-1H-imidazole (60.4 mg, 0.2 mmol) were stirred overnight in 2 mL of
anhydrous dichloromethane. Filtration and purification by flash chromatography on silica -
gel (ethyl acetate/heptane 1:1 as eluent) afforded the expected product as a white
powder (27 mg, 30%). 'H-NMR (DMSO D,, 400MHz) &: 12.03 (s, 1H); 10.77 (s, 1H) ;
8.47 (s, 1H) ; 8.1 (dd, 1H) ; 7.8-6.92 (m, 14H); 5.11 (dd, J=7 and 14Hz, 1H):; 3.3 (m,
2H). LC/MS : m/z = 458 (M+H). )

' Examples 3617 - 4435 .

The following compounds were prepared analogously to the procedure
described for Example 3616, using the appropriate starting materials, which can be
obtained from commercial sources or synthesized according to methods known to those
skilled in the art or as enabled by the teachings herein. Each combination of R?, RS, and
X? with Y is O or X2 with Y is S, shown below, were or can be synthesized, therefore,

the number of Examples are calculated by multiplying (R® (3 substituents))(R® (7
substituents))(X? (39 substituents)) = 819.

RS.

H H '
'@:’%’ XOTNM HN A~
o
s

R>:

N S oA
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General procedure: Condensation of al dehydes with an i m dazol yl

i nternedi ate in a protic solvent |ike nethanol yields imnes which are
reduced in prweewsaonf AMBERLI TE | RA- 400 bor ohydri de. TRETISIIZIN0; 5

t hen shaken overni ght and the excess amno internmediate is quenched by
addi tion of diXmhendnigQiane and al dehyde 10 Wang resin. After further
overnight stirring, the mxture is filtered, evaporated and purified
on silica gel pad oy e cetat¢ as el uegt F ot ect ed
basi c derivative err (CH ocgh, t corr ndi ng/ﬁ;ﬁ‘

deprot ect ed conpoufids wer & obt ai ft erot réat nent &Cidi cFcondition
(DCM TFA 10% to renove the Boc group. 15

Exanpl e 8470 2-{(1R) -

1-[ (4- Met hoxybenzylp) am no] - 2-[i ndol -3yl ] et hyl ] - 4- phenyl-1 H-i m dazol e
(Jerr]JHerr]Ner {CVRIVE MR ND JOF,)
NH

2-{(1R) - 1- Ani no- 2-T ndol - 3-yl ] et hyl } - 4- pRERG ML daz %4&%&% 0.12
"0 i (o}

mmol ) 20 and p-ani sal dehyde (12 [err]L, 0.1 mml) in 1 | were

shaken for abowo.2 hourg at abo eo BorQhydrides resin (76 ny,
2.5 mml /g, AVBE IRA t hen ed a%wm ury was
stirred overni ght Def8Y® arda¥itasn 6f I chMeeonft hane

- 49- (1 nmL) and al dehyde™Wang re¥¥a (31 g, 3.22 mol /g,
Novabi ochen) . After ghout 8 hours of stirring, the slurry was then
filtered and eégﬁ@?ﬁ?éﬁgi n_vacuo to give a yell ow solid (32.2 ny,

76% . [err]H-NMR (CDO [err], 100MHz) [err]:48.86 (br. s, 1 H; 7.73-6.68 (m
15H); 4.62 71 . 33 4. 8. Sz, ; 3.81 , 2H); 3.74
(s,H)sH); 3.27 (@/5 em (2 2.26 H).me rﬂz:ElZS(mrH).

Exanpl es 8471 - 9331 The foll ow ng_ cqgpounds yere prepared
anal ogously to the Rrrogeduyen d i for anplfe~B470, -usi ng the
appropriate starting mat eﬂg}“’s—,/_\./\hi § be bt ed from comer ci al
sources or synthesized according to nethods kn to tlewse 10 skilled in

the art or as l?nabl ed by the teachi nags herein. Each conbi nation of Rlerr],
Rlerr] and rop; earpamats ipigrmediates andbprEmary ang serondamt MBiNeSd, t heref ore,
the nunber of Exan@en@ratPeocedure; Thé piepaiation bY carbhina@ iniefiBedidie s destrbed in

substi tuents) ) Rl ddre (FaredB St | &t 4P Melahbdibs L okers 485 B2 144 R85 Nimura, N. et
' al., Anal. Chem. 1986, 58, 2372-2375) from amino derivatives and N,N'-
disuccinimidylcarbonate in acetonitrile at room temperature.

R® o)
o R
H N/]\'éN '
2 § DSC \ N J-k
N\/>—.R > ~ o N /N \
R
! )
Example 4436

10 2-{{1R)-1-{(2,5-Dioxo-1-pyrrolidinyioxy)carbonylamingc]-2-[indol-3-yllethyl}-4-phenyl-1H-
imidazole (C,H,,Ns0,, MW=443.46) :

-43-



861. [err]
- 50- Alerr]: [err]

WO 99/64401 PCT/US99/12760 -

NH
—

. o
o £
I -
0 HN /

302.4 mg (1 mmol) of 2-{(1R)-1-amino-2-findol-3-yilethyl}-4-phenyi-1H-imidazole
previously dissolved in 20 mL of anhydrous acetonitrile was added dropwise to a
solution of N,N'—disuccinimidylcarbonate' (528 mg, 2 mmol, DSC) in 20 mL of anhydrous

5§ acetonitrile during 1.5 hour. After a further 4 hours of stirring at room temperature, the
solvent was evaporated in vacuo and the residue redissolved in 30 mL of chioroform.
Excess DSC was then discarded and the organic iayer washed with water (4x30 mL),
dried over MgSO, and concentrated to obtain a brown solid (215 mg , 49%). H-NMR
(CDCl,, 100 MH2) 5: 8.22 (br s, 1H) ; 8.1-7.08 (m, 12H) ; 5.9 (br s, 1H) ; 4.97 (dd, J=3.6

10 and 9.3Hz, 1H); 3.75 (dd, J=3.6 and 14.8Hz, 1H) ; 3.06 (dd, J=9.7 and 14.6Hz, 1H);
2.96 (s, 2H) ; 2.89 (s, 2H). LC/MS : m/z = 329 ((M+H)-SuOH.

, o)
. 0 R® o R
N /[k N 1) XIX2NH Xt /lL
- "0 N — Acetonitiie, RT. N N NN
R® — | R®
N / x? N /

2) Aminomethylated
resin, R.T.

General procedure: A primary or secondary amine is stirred for about 2-15 hours
16 at room temperature with a carbamate intermediate in an aprotic solvent like
acetonitrile. Tetrahydrofuran- and aminomethylated resin are then added and the
seaction is then stirred for about 12-15 hours. Ureas are isolated after filtration, rinsed
with ethyl acetate and evaporated in vacuo.
For protected basic derivatives (R® = (CH,),NHBoc), the comesponding
20 deprotected compounds were obtained after treatment under acidic condition
(DCW/TFA 10%) to remove the Boc group.
Example 4437
2-{{1R)-1-{(Benzylamino)carbonylamino]-2-findol-3-ylJethyl}-4-phenyi-1H- imidazole
(C2o7H N0, MW=435.53):



SYNTHESI S OF AM DI NES BY CONDENSATI ON OF AN | M DAZOLYL W TH

THI O M DATES [errk‘g !
A series of thWobNedelt es were preV| ously synthesized by conde '5/{Jls%9612'(7)qp

t hi oam des and i odonet hane in acetone at roomtenperature. The precipitate
was collected and then rinsed wth acet Thi oi m dates so forned
were used w thout further purification. CGeneral procedure:
Thi oi mi dates are stirred overnight at roomtenpe ure with 10 an am no

internediate in 2-propanol or 2- propanW efore addition of

t et rahydrof uran and am nonet hyl at Ee:i LN rring overnight
fol | owed by filtration and W }%&-@ate yi el ds an
i odohydrate am di ne after evaporalt uo For

tected basic deri '
protect ed bast ¢ 0ot kAlipe (SLE" B kST RS L0 BLE MBSt St pneny
acidic conditi mH-imidazo(dWrﬁﬁmm&i)ﬂ)tvmre atived fdriaboio2 hgtunsuqbroom temperature in
Ex | e 9332 " . . . .
2 {(1R) - 1-[ ( 2- THIAHGHS iAeptouiiie ADInpminYiEied /45 439 ma: 075 mrgstie. NoyRipgem)
I mdazole 5§ vmgsdthen cdded atClalter fuither stjrfige ovérSight, théitis pddde) was obtained by
NH . ; - -
A no- 2- [ i ndlol ™S PR i getpad 200k and iapgrate 2 vaqud s & ol w20y,
and S- et hyl - 2-929%)oHiriMR KDMSerB@ﬂme&)fﬁydB@i doisd&H) 1 BGRB8 (n,0THNMSBISE (wer e

shaken | ”m%-p;”gs&f (o, I?-[@Bﬁd‘?i el 1190% %8 (R, 291" $25 () AGTEENNS a},.gg ‘B8 "

(50 ny, 1.31
(M+H).

10 amples 4438 - 846

The following compounds were prepared analogously to the procedure

described for Example 4437, using the appropriate starting materials'. which can be
obtained from commercial sources or synthesized according to methods known to those
skilled in the art or as enabled by the teachings herein. Each combination of R*, R® and

16  NX'X?, shown below, were or can be synthesized, therefore, the number of Examples
are calculated by multiplying (R® (3 substituents))(R® (12 substituents))(NX'X? (112
substituents)) = 4032.

20 R%

RS
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Novabi ochem) was then added and after further stirring overnight, a brown

solid (19.8 nyg, 84% was isolated by filtration and evaporation in
vacuo. [err] H YORYSMODD, 100MHz) [err]: 8.15 (m 1H); 7.BETESHH2764,-
13H); 5.3 (m 1H); 3.61 (m 2H). LC/ M5 :niz = 412 (M+tH). 5

Exanpl es 9333 - 9920 The foll oM pg conpounds were prepared
anal ogously to the prﬁ;?h#:e escNib or Exanple 9332, using the
appropriate starting h cafy be obtai ned from conmerci a
sources or synthesized accordi’ng to met hgds known to those skilled in

the art or as %aabled by the teachings herein. Each conbination of Rerr],
Rl err] and 10 Ferr], shown bel ow, were or can be synthesized, therefore,
t he nunber of Exanples are calculated by multiplying (Rerr] (7
substituents))(R[err](S? substltuents))(X[err] (12 substituents)) =

588. [err]
[err] ,JL§YNIQFSEE4QF /HLDINES BY DET§ETICN OF AN ANI LI NE

W TH
[err] 5 Exanples 9 O 9d!/~\~/”\\ The

fol |l ow ng conpounds were prepared anal ogously to the procedure

described for Exanple 8332, using the dappropriate iﬁﬁiting mat eri al s, which
can be obt ai ned fljom copre souy esi zed accordlng to
met hods known tq i orChs

t eachi ngs herein. and Xerr], 10 sho bel ow,
were or can be synthesized, t™erefore, the nunber of Exanples ar

cal cul ated by nultiplying (R[err] (2 substituents))(Xerr] (3
substituents)) = 6. [err]

4 N/\ HZN/\/ : HZN/\/\ HZN’KO‘P.
2 .




| M DAZOLE DERI VATI VES N- ALKYLATI ON '
-54- [err] R

General proced¥Dd%6440k0!| uti on of an im dazole internedi ate, amCuusyy¥RT&ONg
agent such as an a-bronoketone, an a-bronoester, an aryl or alkyl
brom de or a SLPFM\'} chloride, in the presence of an organic or

non- organi c baseammneean be or not be 5 supported on a reS| n such as

pol ystyrene resi an apr ot SoLvR l'i kg &HE. CH3CN,
heated at 20- BO[Q’M@for 2- 4@W&‘The @ It| n N-al kylfa ted corrpound
can be |solated ei t'her by aqueous worR=up foll owed

chr omat ogr aphy 8077 TNAR %e ,Kl by addition to the n m xture
ol
I

of a nucl eophi |l e supporte

trap t excess of
el ectrophil e) sueh-asNdni nomet hyl or t i“rﬁm@ styr resin followed
by 10 filtrationJand then rapifd purificatio Nthe res Wesi due on a
sifica gel pad (u5| ng @@ech ilica cartridge and All mani f ol d) .
Exanpl e 9927 Lk ﬁ\_

(S)-{1,1-D et hy oxy) car bonyl am no} - E,-_—%ﬁenyl et hyl]- 1 (2 oXo- butyl)-4. phe
ny- 1H i m dazol e g_r,( W

S,0 - Nw
\,OY\ ,d_‘ @/L\Nﬁ @G.Brf.om.cp ' NO,,Me]
O

?\M:N“ \t’"ﬂ MeO
M . _/_\'H.. Me

Me

—N
UN

@N‘TH | m"' (OMe,CI,F.OH,Br.SO,NH,h@-\_Nﬂ
| N " 02%4'

Cl,Br,F,OMe,CF,,NO,,Me}

Ko SUe Y
E@'é@

*O-%.

C1,Br,F,OMa,CF,,NO,,Me]
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15 To a sol ution of

2-11(S)-{(1, 1-di net hyl et hoxy) car bonyl am no} - 2- phenyl et hyl ] -

phenyl - 1H i i (%9 8%/644 {100 my, leq) in DMVF (2 nl) were success@fé‘i"}”ﬁ’&%?éﬂ

mor phol i noret hyl ¢ q;@/r (£ne resin (Novabi ochem |oading: 3.51 mmwol/g, 159
ng, 2 eq) a rono- 2- butanone (28 nL, 2 eq). After about 18 hours
of stirring at aboug~ 0* \20[err],C‘ 2 nL DIVF e added to the
reaction mxtures.Mello by‘-N N— n‘i-r@bhyl ystjhr,,,e‘nejgm n

(Novabi eochem |'oadi ng: 1. mol /g, 319 ng). Th mre was stirred
overni ght at 20C and filtered. The filtrate was cpncentrated under

reduced pressure and then ur|f|ed by a rapid fi I-tratlonoon a silica gel
Vreld 107 mg (SovADe @ o t@@”"dﬁ&w“t“nﬁ% Tl 400 M,
CDCl[err]) [err]: 7.80-6.98 (m 11H, arom 45 (d, 1H, . NH), 4.80
(m 1H CH) 4.40 (AB, J = 18Hz, NCH err]CO,,3.33 (m 2H, C#2Ph), 2.25 (m
2H, CH2CH3), 1.0 (t, 3H, CI—I[%&, Ldl\ﬁ\b w\/-4 5 mz = 434.2

(MtH), mz 5 :‘2 ZEZMH) NN Exanpl es
9928 - 12307 @ _ THe fol | wi ng conpounds were pre nal ogously
to the procedure descri bed for Exanple 9927, using the appropriate
starting materials, which cag be oht g ne f,pom co @ cial sources or
synt hesi zed ace Y 0 rebhud¥ wn |n the art or
as enabl ed by the tZ&hings herdin. Eac conbr natron-’ﬂ R err] and

Rlerr], shown bel ow, were or can be_synthesi zed, therefore the nunber of
Exanpl es are ~ysal eyl ated by nullt Jplying err] (34 sybglyfyuents {see
definitions of Z['ss¥ ﬁj&}s\,\m substéreﬂ (RWMLLIF%@

substituents)) = 2389.
Rierr]: . ' OChiral

(o]
]

) .
.~ B - Q) :Nf'N “—:N-

0<zl

i

. 4 N :
o~ ) EN) * =N N~ )—IF.NO,.CLOH.OMe Me)

o0

C C O
Q 2



[err] - ' *In case of brom de derivatives, cesi um
carbonate was used instead of 5 norpholinomethylpolystyrene resin
t hi omet hyl regioeses used instead of am nomet hyl r esi n. PCT/USONZT60 -
-57- _

SYNTHESIS OF SECONDARY AMINES BY REDUCTIVE AMINATIONS OF

IMIDAZOLYL INTERMEDIATES
(Kaldor, SW.; Siegel, M.G.; Fritz, J.E.; Dressman, B.A.; Hahn, P.J.
Tetrahedron Letters 1996, 37, 7193-7196)

RS

RS
H,N =N - 1) AICHO, MeOH A /\ﬁ —N
HN \)—— 2) Borohydride HN \)‘— R®
) resin
3) Carboxaldehyde
5 resin. DCM

General procedure: Condensation of aldehydes with an imidazolyl intermediate
in a protic solvent like methanol yields imines which are reduced in presence of
AMBERLITE® IRA-400 borohydride. The slurry is then shaken ovemight and the
excess amino intermediate is quenched by addition of dichloromethane and aldehyde

10 Wang resin. After further overnight stirring, the mixture is filtered, evaporated and
purified on silica gel pad with ethyl acetate as eluent.

For protectgd basic derivatives (R* = (CH,),NHBoc), the corresponding
deprotected compounds were obtained after treatment under acidic cohdition
(DCM/T FA 10%) to remove the Boc group.

15 Example 8470
2-{(1R)-1-{(4-Methoxybenzyl)amino]-2-{indol-3-ylJethyi}-4-phenyl-1H-imidazole
(CoHN,O, MW=422.54):

NH

OO

2-{(1R)-1-Amino-2-{indol-3-yl]ethyi}-4-phenyl-1H-imidazole (36.3 mg, 0.12 mmol)

20 and p-anisaldehyde (12 pL, 0.1 mmol) in 1 mL of methanol were shaken for about 2
hours at about 22°C. Borohydride resin (76 mg, 2.5 mmol/g, AMBERLITE® IRA-400)

was then added and the slury was stirred overnight before addition of dichloromethane

-48-



Z[err]:
[err] *
0~~~~R7 5 WO 99/644@kner al procedure: Intermediate (a) is trREVEPHRIR -an

aci dic solution preferrabl TFA in DCM at about 20-30C for about 1-4
hours. The mi X1 umid and aidebyie:Wiseg mesim(dme. 3.23a@plg, Nryabigehanys Mieeabeut 8

afford a di hyQpQarsi dfisHiiRg; thY 'sRify Was then filtered and evaporated in vacuo to give a yellow
solid (32.2 mg, 76%). "H-NMR (CDCl,, 100MHz) 5: 8.86 (br s, 1H); 7.73-6.68 (m, 15H) ;
4.62 (s, 1H) ; 4.33'(dd, J=4.7 and 8.5Hz, 1H) ; 3.81 (s, 2H) ; 3.74 (s, 3H) ; 3.27 (ABX

5 system,2H);2.26 (s, 1H). LC/IMS : miz =423 (M+H).

Examples 8471 - 8331

The following compounds were prepared analogously to the procedure
described for Example 8470, using the appropriate starting materials, which can be.
obtained from commercial sources or synthesized according to methods known to those
10  skilled in the art or as enabled by the teachings herein. Each combination of R?, R® and
Al, shown below, were or can be synthesized, therefore, the number of Examples are
calculated by multiplying (R® (3 substituents))}(R® (7 substituents))(X? (41 substituents))

= 861.
R3
A1/\”)w$_‘N
| HN\)—RS
©o15. 0 R



-58- ' Exanpl e 12308

5, 8-Di hydro-8-(3-indolyl)nethyl-2, 6-diphenyl-imdazo[1l, 2-alpyrazine:

A sol ution of WOP9/64401 PCT/US99/12760 -
(S)-{1, 1-di et hyl et hoxy) car bonyl am no} - 2- (3-indol yl ) ethyl ]-1- 5

(benzoyl net hyl) g phenyl 1H i m dazol e (prepared as descri bed previously)
(100 ng) in xture of 10% TFA in M 3 nL) was stirred for about
3 hours at about 2 e\rr]Cgal’rcP :,/\/CBOCentrated‘ Uhdef xeduced %ssure to
yi el d the expected Wydr o=7 mi~ddze= pyr azi o~ (yield = 95%, ' VS

cal cul ated MV 402. §8 1z —/403 Br ( M+H) . OMe

Exanpl es 12309 - 125827107 > Qe foll Wg COPPOURES vvere pr epar ed

anal ogously to the{prograte *_descri bed for 'E{aw 123{3,8’, usiatsthe

appropriate starti ng,,vgat erials, wich cdn &bt a1 ned f cpqllpr ci al
sources or synthesi orglng t/ﬁqethods knomn to those led in
the art or as enable ‘b‘y t he achf ngs “h&eims—Each |nat| R err]
and Rlerr], sl’reaf’m bel ow” vey 6\} J;e\,synt heS| ze there pre t he

substituents)) (AHM_L32 sABsﬁ tuemss)/)—>

[err]

nunber of Exarrpl es aog 15 cal cuI at ed by It| pI yi ng (E| er er] (F
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[err]

10

15

20

Rerr]:

WO 99/64401 PCT/US99/12760 -
' SYNTHESIS OF AMIDINES BY CONDENSATION OF AN IMIDAZOLYL WITH
THIOIMIDATES
R3
s NHHI R®

H,N N xz/&

—

HN. 2) Aminomethylated \)__ o8
resin HN /

A series of thicimidates were previously synthesized by condensation of

thioamides and iodomethane in acetone at room temperature. The precipitate was
collected and then rinsed with acetone. Thioimidates so formed were used without
further purification.

General procedure: Thioimidates are stirred overnight at room temperature with
an amino intermediate in 2-propanol or 2-propanol/DMF before addition of
tetrahydrofuran and aminomethylated resin. Further stirring overnight followed by
filtration and washing with ethyl acetate yields an iodohydrate amidine after evaporation
in vacuo. '

For protected basic derivatives (R®* = (CH,),NHBoc), the corresponding
deprotected compounds were obtained after treatment under acidic condition
(DCM/TFA 10%) to remove the Boc group.

Example 9332
2-{{1R)-1-[{2-Thienyl(imino)methyl)amino]-2-[indol-3-ylJethyl}-4-phenyl-1H-imidazole
hydroiodide (C,H»NsS.HI, MW=539.43) :

—

A S —

HLHN N/YN
N
HN- /7

2-{(1R)-1-Amino-2-[indol-3-yijethy!}-4-phenyl-1H-imidazole .(1 5.1 mg, 0.05 mmol)
and S-methyl-2-thiophenethiocarboximide hydroiodide (13 mg, 0.06 mmol) were shaken

NH

in 1 mL of 2-propanol for about 16 hours. Aminomethylated resin (50 mg, 1.31 mmol/g,

-52-



General procedure: Internediate (b) is treated with an acidic solution
preferrably TFA in DCM at 20-30[err]C for 1-4 hours. The mxture is

t hen concent r @icesbgdspder reduced pressure to afford conporgriugesnzrédi-ch
is oxidized to the corresponding fully aromati zed 10 i m dazopyrazi ne

ei ther by keepNggatidchem) wak Weroadded il aHan flrtrer sm-rﬁ@of,%.gﬁt RBtewn 3ofP9.8

at about 20[erH97C or b% u5| ggn o?‘ dative reagqpnt such as e, nese
dioxide in a p %) was jsolated hy ditcatipn and eyareration)iomacyoy | b'gﬂMRo(MEOD
chl orof orm at 260Mi)®: B]16 (MPAHY; 1.84:8006 @n,O3H) ; 5.3 (m, 1H) ; 3.61 (m, 2H) LC/MS :m/z

- 60- chromc.acid supported or not on a resin in a protic
sol vent |ike nBth2®+H 40- 7/0[err]C for 3-1 5 hours.

Exanpl e 12583 2, 6-Di phenyl -i %51933% .gPyr azi ne- 8- but anam ne:
[err] solution o

2-[1,5-bis{(1,1-di @%JP'MWWHB%I‘&?FPM}‘TP@F&%ﬁ“ﬁh?gﬁw&hytp the procedure
i m dazol e (50 &g8cribéd forrExainple: 9882, TsNGDRY! ditirekratd stikting WMateRhls! Whidh &an &aout

20[err] C for ours and then concentrated under reduced

pressure to vyi BPtH'"F&g"’i“erFéﬂFlasPEmes or syrihesizad According 1o methods kprwnito these
trifloroac et at mml i theldrt 6r wéﬁabwas@yoths tétcrings hereife ©acH Bombidaioh AR, R and
manganese §30 n@y Al ter  about ours of stirri nq

oLt 200, T haishbuR Lo Wera Gcsabpe, vriiasizerir iessiorp, (e pumber ohExames arec
concentrate d cal.culatadl tp muitiptbivee (R (7 etbstitgerits) (&P (P sdbstiflenis))Xzy(1 @%G&S@Edeﬁ@%

i m dazo- pyr azi ngpﬁm%/i el d). NVR ([err]H 400 MHz, gD[err
8.75-7.34 (m 1 arom H), 3.32 (m 4H CHerr]), 2.10 (m ' 2H
CHerr]), 1.90 (m 2H, CHerr]). LC MpniCa’cul ated MV = 342.4, mz = 343.2
(MrH) . 15 Exanpl es 12534 - 13773

The foll owi ng conpounds were prepgg ously to the procedure

descri bed for Exanple 12533, usi n6 t he prro rFrale starting materials,

whi ch can be obt ai ned from comer ci al yggour Rir synt hesi zed
according to nethods known to those ski dinthe art or as enabl ed

by the teachi ngs herein. Each conbination of Rerr] and Rlerr], 20 shown
bel ow, were or can be synt hesi zed, therefore, the nunber of Exarrpl es are

CE( Z/ \[rN\/\/\ N~ . ©/\0/\. -

\o/©/ h @f‘ ) (>

Nogiogicaicaic SUey
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calculated by nmultiplying (Rerr] (5 substituents))(Rerr] (8
substituents))(Rerr] (31 substituents)) = 1240.
[err] WO 99/64484r 1 | Rerr]: PCT/US99/12760 -

T e [e¥egiegig
oo g %-"'ér\-*@

SYNTHESIS OF AMIDINES BY CONDENSATION OF AN ANILINE WITH

THIOIMIDATES
_ .
9 154 N
NHH
N0 -0y
/ X’
5 _ Examples 9921 - 9926

The following compounds were prepared analogously to the procedure
described for Example 2332, using the appropriate starting materials; which can be
obtained from commercial sources or synthesized according to methods known to those
skilled in the art or as enabled by the teachings herein. Each combination of R* and X,

10  shown below, were or can be synthesized, therefore, the number of Exampies are
calculated by multiplying (R* (2 substituents))(X” (3 substituents)) = 6.

~NH
4 H
R\N _N N ,
H N Y, ),—x
H NH .HI

e Ak
g O

IMIDAZOLE DERIVATIVES N-ALKYLATION



5 ) General procedure: Internmediate (d) is treated with an acidic

solution preferrably TFA in DCM at 20-30C for 1-4 hours. The m xture is
t hen concent r atwedesresder reduced pressure to afford the int BEHVUSI9ALE0 -
di hydro-i m dazopyrazine (e). Reduction of (e) to the
- 63- correspondi ng tetrahydro-im dazopyrgZine is achieved by
catal'ytic hydrogenati on or by usi ng any redum ng agent such as
NaBH err] (which can be f&por on are 4 [err],

nt - syerNas pH rﬂal nt weakl y

NaBH err]CN in a protic sol VE
acidic (around pH 5) by addi |02_' f
Exanpl e 13774 6- Et hyl - >
8-tetrahydro- 2- phenyl (S henyl met hyl -i m dazo[ |, 2a yrazi ne:

[err] r%l rocedure A solution of an |m|dazole mtermedlate an alkylating agent

(S)-{1, 1- Di et hydieh fb@(dﬂ ‘&afrbﬁauét&ié R aBrothEebiare b Yaryl JorDé'?&II B¥dhibe' lo¥ o) %u‘]fonyl

phenyl - 1H-|mdazole m% in a mxture of 10% TFA 1 n was stirre
about 10 20C f ofhiefld ul" e RBtance B anHRIBanie 9E SABCEIASH hasgewhicte gare be or not be

pressure. The r %prbﬂtélﬂon a resin such as polystyrene resin, in an aprotic solvent like THF, CH,CN,
DMF is heated at 20-80°C for 2-48 hours. The resulting N-alkylated compound can be
isolated either by aqueous work-up followed by flash chromatography on silica gel, or

igg acid or TFA N5

by addition to the reaction mixture of a nucleophile supported on polymer (to trap the
excess of electrophile) such as aminomethy! or thiomethyl polystyrene resir; followed by
10 filtration and then rapid purification of the resulting residue on a silica gel pad (using
Alltech silica cartridge and Alitech manifold).
Example 9927 _
2-[1(S)-{1, 1-Dimethylethoxy)carbonylamino}-2-phenylethyl]-1 -(2-oxo-butyl)-4-phenyi-
1H-imidazole

.
Sapevy

o
15

To a solution of 2-{1 (S)-{(1 1-dimethylethoxy)carbonylamino}-2-phenylethyl]-4-
phenyl— H-imidazole (100 mg, 1eq) in DMF (2 mL) were successively added
morpholinomethyl polystyrene resin (Novabiochem, loading : 3.51 mmol/g, 159 mg, 2
eq) and 1-bromo-2-butanone (28 mL, 2 eq). After about 18 hours of stirring at about

20 20°C, 2 mlL DMF were added to _the reaction mixture followed by
aminomethylpolystyrene resin (Novabieochem, loading: 1.73 mmoi/g, 319 mg). The
mixture was stired overnight at 20°C and filtered. The filtrate was concentrated under
reduced pressure and then purified by a rapid filtration on a silica gel pad (Alitech silica
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i nt ernedi ate di hydro-i m dazo- pyrazi ne was di ssol ved i n nmethanol and
bor ohydri de supported on resin (AMBERLI TE | RA 400, Al dgjsﬁps%q%%%omml
BH err]/g; 4 W99l added. The pH was nmintained at a yo

0Ler ]G, tne sy Wi biabanlh 4 efdont to vl IbE 8, Bhi el B 4% Bt

reduced press umpo’ﬁhdl NMERi (1,e40020HR,UCDCl 8 1H§O-6188(m, HHD aednadia 545 (detihly |

bt ained ae. a . <306, 1R, Cupd oo (A L EHBAICRC, S3R0 A el o

([err]H 400 Ne#,CHDH,), ¢:0r}, BH| EHy)] LC/MSBakuliied MW = 4835, rhid+ 43¢.2 (M+H), m/iZ. 28
(dd, 1H, [efr]J 52%%—%. [err]J= 3Hz, H3), 3.95 (dd, 1H, [err]J = 11.5 Hz, -
[err]J—S%HEf )dd 1H, [err]J—136Hz [err]J—SOHz) 360
(t, 1H, [err]Jd = [err]J— 115Hz) d23a@H, [err]Jd = Hz,

065 (1. 3n o). TR é‘%ﬂ%}%ﬁﬂﬁ%@%&f#ﬁd raicpeul, & °gpf°i%3%

134. 4, 129. 4, describetlfor dExathpl®d. ¥8271 €ing thel 2ppropricte Atdtingl friatadialsh whith &ah He

(SR/HZ-D 40.0, 26. gntau]rgd Pom commel'cgl Qﬁiw&é&r%%@a&?&a%%ﬂgﬁeﬁ%@@ﬁ }t?th%g)e Th
fol | owi ng ¢@npsdled imthe ot ermsrepebled by thedeathingscheréin. EachethbinaticreefR’, R2dnd

f Ex | e 134+

obt ai ned 1 rom K- snblah BBlow e Y caR e Byinsliadd, ke, e Alrier W Esimb o€
known to thoseCWatwaobﬁ rmultiglying (R'a(34 osubatgtuemtabltsga Isiefinitionst @acmm@vé (6

her ei n. 5 - 64-
bstituents))(R® (14 substituents 2380,

[err] substituents))(R" (14 substituents)) = 238 Exanpl e 13775

N- SUBSTI TUTED TETRAHYDRO- | M DAZO- PYRAZI NES [err]

R3 CGeneral proceduge: Aggonpound of formula (f) can

react wth isocyanates, 5 isothyocyatlates,] N-succinim dyl carbamates,
acyl chlorides or activated carh | i Ci '
) o N —N
f H Rﬁ
R1/N\)h—

/@ \/\O/ /\[]/21

O
R
/%lﬁ ~\,© ~ WHEO'\Q

WNi()% WNiO’k

15
R

-56-



in an aprotic solvent at 20-70[err]C for 2-18 hours. The resulting

derivative can be isolated by evaporation of the m xture foll owed by
fl ash chronat ey espdayeion silica gel or by addi tion to t hPGHYPNERF 3
nucl eophi | e supported on pol ymer such as am nonet hyl or t hi onet hyl

pol ystyrene reskn followed by a filtration. 10

Exanpl e 13776 5,6,7,

8- Tet r ahydr o- 7- ( net hoxynet hyl @ar bonyl ) - 2, 6- di phenyl - 8('S) - phenyl met hyl -

i mdazo[1l, 2-a]pyraiLne soI /-
5,6, 7, 8-tetrahydro- di'ph (‘Ewenyl m da , :
aJpyrazi ne (29 ny in ' I oro SucCC®ss Btel y added

nor phol i nomet hyl pol ystyrene resin (Novabr ochem Icoadl ng = 3.51 mmol /g, 50
g, 2eq) and net hoxyacetyl chl oride (10 rrL 1.3 egyANAfter about 3
hours of stirring at, about C i
the m xture foll
| oadi ng = 1.2 mol fig, 132\
for another 2 hour® and t

n S ne r
eq) The -reacti onom

reduced pressure to 3 ford 23 ng of the title rrpound (yi eId = 68°/c).
NVR ([err]H, 100 MHz, err]) .9-7.0 (m 16H, arom 6.6 (m
1H, Herr]), 5.3 1H eﬂlr]) 6 (dd gerr J H5
4.35 (dd, 1H, [ew‘;g)\ Nf%*o \?’]Z\‘d" %;ﬁ S
OCH3) . The fob OWI nd"tabl es of ccmrpounds |Id u trate S)Jrre of
the conpounds of the present invention that were synthesized and
provide the hplc rgtiention tlne (denoted Rt or Tr) in mnutes and
mass spectra resul OfN Qnpound. 10 Mass spectra were
acquired on a si ngk‘\g‘gadru bI el ectrospray nass spectronet er
(Mcromass, PlatformHModel), 6.8 Da resolution. .A nonthly calibration,

bet ween 80 and 1000 Da, is perfor med with sodi um and rubi di um i odi de

sol ution I et 0
ti mes were acqw re %2% t{-éﬁ@gs st}'gérﬂvg Plafs'bl HEY ?att? Qe rrﬁgyah of
equi pped wi th ampmbwlmb'ﬁweﬂng egmq)rthlomethyl resin wasr Hé,seF'iPLfGtead of

conditions are ghinbmkingigsiand the conditions used for each of the
foll owi ng tables of conpounds are noted bel ow, the wavlength of the W

detector is noted in parenthesis after the fonula nunber.
Condition A: 20 Sol vent: A Water + 0.4% Formc acid

B Acetonitrile + 0.4% Formc acid T(m n) A%
B1% 0 90 10
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5 90 10 16 40 60

17 10 90 20 10 90

Flow rate: 1 o sweadois I nj ection vol une vol uMET/USH 12360 |
Col um: Kromasi] ODS 5[err]m 150*4.6 mm i . d. Tenp.: 40
[err]C A Condi tion A2: Sol vent : A: Water + 0.4% Form c
acid B: Acetonitrile + 0.4% Formc acid o—

T(mn) A% 0. <:> 90 10

2 ‘“<Z> fn&f}‘(Z} -~<:§i24 q&o "‘§:> 90

20 Fl ow r& 1 a0/ mn

I nj ection vqurre. err]L Col u Kr onasi | S 5[err]m
1504.6 mm i . d. ~Q— Tenp— 4 Ser r wondm@ﬂlerr] :
Sol vent : A V\atep+04% ornic acid B: Acetonitrile +

0.4% Form c acid T(mn) A% B%

1Q O @ E Og@ ._< >_ -
§19(6) , - 46 54 o 17. 5I (:l_\)lo o 90
22 10 90 Fl ow r 1

—Qe *Q\"Qu?% mc,mgﬁ

0O =<0

- IMIDAZO-PYRAZINES

5 General procedure: Iintermediate (a) is treated with an acidic solution preferrably
¢ TFA in DCM at about 20-30°C for about 1-4 hours. The mixture is then concentrated
under reduced pressure to afford a dihydro-imidazo-pyrazine.
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15 = : I njection volunme: 20 [err]L Col um:

Kromasil ODS 5[err]m 150*4.6 mm i . d. . Tenp. :40 [err]C
-67- wo9daguidi tion Alerr]: Sol vent : A \\at erPCT/US9843760 -
Form c acid B : Acetonitrile + 0.4% Form ¢ acid _
T(min) A% B% Example 12308 90 10

‘2 . 901 0 5,8-Dihydro-&](g-gzdogl)methyl-z&diphenyl-tﬁv?dazlo_[l‘ltjzg\?]?;ér%zce}ge'1 I 90

I njection volune: 20 [err]L | umm: Kromasil ODS 5[err]m
150*4.6 mmi . d. Tenp. :40 [ ]C 10 Condition Alerr]:

Sol vent: A Water + 0.4% Formc acid gn B: Acetonitrile +
0.4% Form ¢ aci d. T(m n) Yo B%

0 90 10 90 10
25 10 90 ©,L/N 4

A solution of 2-[1(S)-{1,1-dimethylethoxy)carbonylamino}-2-(3-indolyl)ethyl}-1-
5 (benioylmethyl)-4-phenyl-1 H-imidazole (prepared as described previously) (100 mg) in
a mixture of 10% TFA in DCM (1.3 mL) was stirred for about 3 hours at about 20°C and
concentrated under reduced pressure to yield the expected dihydro-imidazo-pyrazine

(vield = 95%). LC/MS : calculated MW : 402.19, m/z = 403.2 (M+H). '

Examples 12309 - 12532
10 The following compounds were prepared analogously to the procedure
described for Example 12308, using the appropriate starting materials_. which can be
obtained from commercial sources or synthesized aécording to methods known to those
skilled in the art or as enabled by the teachings herein. Each combination of R® and R’,
shown below, were or can be synthesized, therefore, the number of Examples are
15 = calculated by multiplying (R® (7 substituents))(R? (32 substituents)) = 224.

RS

-59-



30 10 90 15 Flow rate: 1 m/min '
I njection volune: 20 [err]L Col umm: Kromasi | g)%zﬁerr]m

150*4. 6 MM i e 99/64401 Tenp.: 40[err]C rCI/u

- 68- Condi ti on B: Sol vent : A Water + 0.02%

Tri f1 uor oacetR% aci d B: Acetonitrile T(mi n)
A% B% 100 0 o

1 100 70

10 30 4 m-@-@ ‘—& Fl ow 1. f@ n

I nj ection vqurre 5 [err]L Col um: Utlsphefce DS 3[err]m
33*4.6 mMmii. C ' Sol vent :
A. Water + 0. OZ%—I.I@Woreee@fNam d Cl ile
T(mn) A% ) B% 0

General procedure: Intermediate (b) is treated with an acidic solution preferrably

TFA in DCM at 20-30°C for 1-4 hours. The mixture is then concentrated under reduced
pressure to afford compound (c) which is oxidized to the corresponding fully aromatized

10  imidazopyrazine either by keeping it in solution in methanol or DMSO for § hours-3 days
at about 20°C or by using an oxidative reagent such as manganese dioxide in a protic

or aprotic solvent such as MeOH, toluene or chloroform at 20-70°C for 2-10 hours or
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1 : 100 0 10 85 25

12 85 25 Flowrate: 1.1 m/mn 15
I nj ecti on vol wiesssgaadzerr]L ' Col um: Upti sphetGIA@dB18p&kr-r| m
33*4.6 mmi.d Tenp.: 40 C Condi ti on D: Sol vent :
¢( V\a; er + 0 Q:‘ﬂ‘n@rﬂ- £ 'af:lh‘égﬁﬁlﬁt@@to'r GofSH & rh in a protic solvent like rﬁethéﬁtﬁfaf’@(b-f?ﬁ"d for
1 100 315 hours. o 8 30 - 70
10 30 Example 12533 Flow rate: 1.1
m/mn I'njection volune: err]L
Col unm : Upti s%ﬁﬂ‘ﬂ!’ewg"'ﬁ’? 1. RralpysazinesShytanamines Temp. : 40
[err]C Condition E: Sol vent : A Nater + 0.04% Trifluoroacetic
aci d B: Acetonitrile T(mn) A%
B% 0 - 90 0 1
90 10 8 0 100
10 0 100 10 Flowrate: 1.1 m/mn
I njection volunme: 5 [err]L Col um: Upti sphere ODS
3[err]m33*4.6 mMmmi.d Te : 40 r]C

N./ —

N Nf@

5

A solution of 2-[1,5-bis{(1,1-dimethylethoxy)carbonylamino}pentyl]-4-phenyl-1H-
imidazole (50 mg) in a mixture of TFA/DCM 10% (700 mL.) was stirred at about 20°C for
_about 3 hours and then concentrated under reduced pressure to yield the intermediate
dihydro-imidazo-pyrazine as its trifloroacetate salt. This salt was dissé!ved in MeOH
10 (Iml) énd manganese dioxide (30 mg) was added. After about 3 hours of stirring at
about 20°C, the mixture was filtered on a CELITE® pad and the filtrate concentrated
under reduced pressure to afford the fully aromatized imidazo-pyrazine (78%yield).
NMR ('H, 400 MHz, CD;0D) : 8.75-7.34 (m, 12H, arom. H), 3.32 (m, 4H, CH,), 2.10 (m,

2H, CH,), 1.80 (m, 2H, CH,). LC/MS : calculated MW = 342.4, m/z = 343.2 (M+H).

15 Examples 12534 - 13773

The following compounds were prepared analogously to the procedure
described for Example 12533, using the appropriate starting materials, which can be
obtained from commercial sources or synthesized according to methods known to those
skilled in the art or as enable& by the teachings herein. Each combination of R® and R’,
20 ;hOWn below, were or can be synthesized, therefore, the number of Examples are
calculated by muitiplying (R® (5 substituents))(R® (8 substituents)(R” (31 substituents))

= 1240.
\/>— RS

e %
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15 In the follow ng description Fornmula nunbers are noted in

bold and the the wavel ength is in parenthesis. > Met hod A = Used
for. Tabl es of WoMidds of Fornulas: 17 (250), 18 (250) and PCTAFY/12760 -
(220). Vet hod A4= Used for Tables of conpounds of Fornulas: 58 (210).
> Method B = Wed for Tables of conpounds of Fornulas: 7 (220), 8 (220), 9
(220), 10 (22Q), 11 (220), 12 («50), 19 (220), 20 (260), 21 (250),
25 (240), 26 (220), 2 (220) ég (22 29 (220), 37 (220), 38
(220), 39 (220), , 44 0)Y 4N (220 45~220NH. (220),
48 (220), 49 (250), 55 (260), and 56 (HZO). > Method C = Used?for

Tabl es of, conpounds of Fornulas: 1 (220), 2 (220), 3 (220), 4
(260), 5 (220), 6 (220), 13 (220), 14 (220), 16 (260), 23 (250), 24 (250),

30 (220), 31 T2 N3RH 250), 33 ~ "B (250), 35 (250), and 36
(254). > Method D = Used flor Tabl es of conpodnds of Fornul as: 15
(220), 51 (220), 52 30 (220), 53 (220), and 54 (220). > Method E =

Used for Tabl es of conmpounds of Fornulas: 22 (250), 41 (220), 42
(250), 43 (22®°: and 50 (250).
- 70- [err] R2

H
T o e

. H
N l Ny
5 (o] Z
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R":

TETRAHYDRO-IMIDAZO-PYRAZINES

[ R ] R
: N
o R - (e) -

General procedure: Intermediate (d) is treated with an acidic solution preferrably
TFA in DCM at 20-30°C for 1-4 hours. The mixture is then concentrated under reduced
pressure to afford the intermediate dihydro-imidazopyrazine (e). Reduction of (e) to the
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corresponding tetrahydro-imidazopyrazine is achieved by catalytic hydrogenation or by
using any reducing agent such as NaBH, (which can be supported on a resin),
NaBH(OAc);, NaBH,CN in a protic solvent such as MeOH at pH maintained weakly
acidic (around pH 5) by addition of acstic acid or TFA.

Example 13774
6-Ethyl-5,6,7, 8-tetrahydro-2-phenyl-8(S)-phenylmethyl-imidazof1, 2-aJpyrazine :

e NN
0~

2-[1(S)-{1,1-Dimethylethoxy)carbonylamino}-2-phenylethyl}-1-(2-oxo-butyl)-4-

" phenyl-1H-imidazole (60 mg) in a mixture of 10% TFA in DCM was stirred at about

10

+ 20°C for about 3 hours and then concentrated u.nder reduced pressure. The resulting

" intermediate dihydro-imidazo-pyrazine was dissolved in methanol and borohydride

: 'subpor"led on resin (AMBERLITE® IRA 400, Aldrich, 2.5 mmol BH,/g; 4 eq) was
e ~ added. The pH was maintained at about § by addition of drops of TFA. After about 2
" hours of stirring at about 20°C, the mixture was filtered and the filtrate concentrated

15

20

25

under reduced pressure. The residue was purified by flash chromatography (ethyl
acetate/Heptane 7:3; Rf = 0.30). The tetrahydro-imidazo-pyrazine was obtained as a
single diasterecisomer in 86% yield (38 mg). NMR ('H, 400 MHz, CDCl,) 5: 7.80-7.10
(m, 11H, arom. H), 4.28 (dd, 1H, °J = 10 Hz, J = 3 Hz, H8), 3.95 (dd, 1H, 3J = 11.5 Hz,
) = 3.6 Hz), 3.85 (dd, 1H, 2J = 13.6 Hz, 3J = 3.0 Hz), 3.60 ¢, 1H, 2J = %J = 11.5 Hz),
3.85 (dd, 1H, 2J = 13.6 Hz, J = 10. Hz), 2.98 (m, 2H), 1.85 (s, 1H, NH), 1.55 (m, 2H,
CHy), 0.95 (t, 3H, CH;). NMR (*C, 100 MHz, CDCl,) : 146.3, 140.9, 138.0, 134.4, 1290.4,
128.6, 128.5, 126.6, 126.5, 124.8, 113.8, 55.9, 54.4, 50.2, 40.0, 26.6, 10.0.
LC/MS : calculated MW = 317.43, m/z = 318.20 (M+H). '

Example 13775 _

The following compound was prepared analogously to the procedure described
for Example 13774 using the appropriate starting materials, which can be obtained from
commercial sources or synthesized according to methods known to those skilled in the
art or as enabled by the teachings herein.
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N /N
N/
Example 13775

N-SUBSTITUTED TETRAHYDRO-IMIDAZO-PYRAZINES

Rs RS -
N R
HN )Y \ R . ~ N /N : oS
R7 N\// 7 )\/ N \/>-_
R
N (@)

General procedure: A compound of formula (f) can react with isocyanates,

5 isothiocyanates, N-succinimidyl carbamates, adyl chlorides or activated carboxylic acids

in an aprotic solvent at 20-70°C for 2-18 hours. The resulting derivative can be isolated

by evaporation of the mixture followed by flash chromatography on silica gel or by

addition to the mixture of a nucleophile supported on polymer such as aminomethyl or
thiomethy! polystyrene resin followed by a filtration.

10 Example 13778
5,6,7,8-Tetrahydro-7-(methoxymethylcarbonyl)-2, 6-diphenyl-8(S)-phenyimethyl-
imidazof1,2-ajpyrazine

@/ui“)—@

To a solution of 5,8,7,8-tetrahydro-2,6-diphenyl-8(S)-phenylmethyi-imidazo[1,2-

15 a)pyrazine (29 mg) in chioroform were successively added
morpholinomethylpolystyrene resin (Novabiochem, loading = 3.51 mmol/g, 50 mg, 2eq)

and methoxyacetyichloride (10 mL, 1.3 eq). After about 3 hours of stiring at about
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20°C, chloroform was added to the mixture followed by aminomethylpolystyrene resin
(Novabiochem, loading = 1.2 mmol/g, 132 mg, 2 eq). The reaction mixture was stirred
for another 2 hours and then filtered. The filtrate was concentrated under reduced
pressure to afford 23 mg of the title compound (yield = 68%). NMR ('H, 100 MHz,
CDCly) : 7.9-7.0 (m, 16H, arom. H), 8.6 (m, 1H, H,), 5.3 (m, 1H, H,), 4.6 (dd, 1H, 2 =
13Hz, H5), 4.35 (dd, 1H, %J = 13 Hz, ®J = 5 Hz, H5"), 3.7-2.9 (m, 5H, CH,Ph, OCH,).

The following tables of compourids ilustrate some of the compounds of the
present invention that were synthesized and provide the hpic retention time (denoted Rt
or Tr) in minutes and mass spectra results of each compound.

Mass spectra were acquired on a single quadrupole electrospray mass
spectrometer (Micromass, Platform model), 0.8 Da resolution. A monthly calibration,
between 80 and 1000 Da, is performed with sodium and rubidium iodide solution
isopropanol/water (1/1 Vol.).
| HPLC retention times were acquired on an HPLC system: HP1100 (Hewlett-
Paékard) equipped with a photodiode array UV detector.

The HPLC conditions are as follows and the conditions used for each of the

. __:follomng tables of compounds are noted below, the wavlength of the UV detector is
. noted in parenthesis after the formiula number.

. Condition A :

20"

25

Solvent : A : Water + 0.4% Formic acid
. ' ) B : Acetonitrile + 0.4% Formic acid

T(min) A% B%
0 90 10
5 80 | 10
16 40 - 60
17 10 80
20 10 g0

Flow rate: 1 ml/min .

Injection volume voiume : 20 pL

Column : Kromasil ODS S5um 150*4.6 mm i.d.
Temp. : 40°C
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WO 99/64401
Condition A, :
Soivent : A : Water + 0.4% Formic acid
B : Acetonitrile + 0.4% Formic acid
T(min) | A% B%
0 20 10
2 20 10
14 10 90
20 10 90
5
Flow rate : 1 mi/min
Injection volume : 20 pL
Column : Kromasil ODS 5um 150%4.6 mm i.d.
Temp.:40°C
10 Condition A, :
Solvent : A : Water + 0.4% Formic acid
B : Acetonitrile + 0.4% Formic acid -
T(min) A% B%
0 80 10
5 90 10
16 46 54
17.5 10 90
22 10 90
Flow rate : 1 mi/min
15 Injection volume : 20 ul

Column : Kromasil ODS 5um 150*4.6 mm i.d.

Temp. : 40 °C

-67-
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WO 99/64401
Condition A, :
.Solvent : -A s Water + 0.4% Formic acid
B : Acetonitrile + 0.4% Formic acid
T(min) | _ A% B%
(¢ ] 90 10
5 90 10
20 10 20
25 10 - %0
5
Flow rate : 1 mi/min
Injection volume : 20 uL
Column : Kromasil ODS 5um 150*4.6 mm i.d.
Temp. : 40°C

10 Condition A;:
Solvent : A : Water + 0.4% Formic acid

B : Acetonitrile + 0.4% Formic acid -

T(min) A% B%
0 90 ' 10
5 90 10
25 10 90
30 10 80
15 | Flow rate : 1 mi/min

Injection volume : 20 puL
Column : Kromasil ODS S5um 150*4.6 mmi.d.

Temp.:40°C

-68-
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Condition B :
Solvent: - A :Water+ 0.02% Trifluoroacetic acid
B : Acetonitrile
T(min) " A% B%
1] 100 0
1 100 0
8 30 70
10 30 70

Flow rate : 1.1 mi/min
Injection volume : 5 pb

Column : Uptisphere ODS 3um 33*4.6 mm i.d.

Temp. :40°C
ConditionC :
10 Solvent: A : Water + 0.02% Trifluoroacetic acid
B: A_oetonitrile
T(min) A% B%

0 100 0

1 100 0

10 85 25

12 85 25

Flow rate : 1.1 mi/min

15 Injection volume : § pulL
Column : Uptisphere ODS 3um 33*4.6 mm id
Temp. : 40°C
Condition D : .
Solvent : A : Water + 0.04% Trifluoroacetic acid
20 B : Acetonitrile
T(min) A% B%
0 100 0
1 100 0
8 30 70
10 30 70

PCT/US99/12760 -



77

10

15

20

25

30

WO 99/64401

[err]
PCT/US99/12760 -

Flow rate : 1.1 mi/min

injection volume : 5 uL

Column > Uptisphere ODS 3um 33*4.6 mm i.d
Temp. : 40°C

ConditionE :
Solvent : A : Water + 0.04% Trifluoroacetic acid

B : Acetonitrile

T(min) A% B%
0 80 10
1 90 - 10
8 0 100
10 0 _ 100

Flow rate : 1.1 ml/min

Injection volume : 5 ul.

Column : Uptisphere ODS 3um 33*4.6 mm i.d
Temp. : 40°C :

In the following description Formula numbers are noted in bold and the the

wavelength is in parenthesis.

>

>
>

Method A = Used for Tables of compounds of Formulas: 17 (250), 18 (250) and 57
(220).

Method A, = Used for Tables of compounds of Formulas: §8 (2'1 0).

Method B = Used for Tables of compounds of Formulas: 7 (220), 8 (220), 9 (220),
10 (220), 11 (220), 12 (250), 19 (220), 20 (260), 21 (250), 25 (240), 26 (220), 27
(220), 28 (220), 29 (220), 37 (220), 38 (220), 39 (220), 40 (240), 44 (220), 45 (220),
46 (220), 47 (220), 48 (220), 49 (250), 55 (260), and 56 (220).

Method C = Used for Tables of compounds of Formulas: 1 (220), 2 (220), 3 (220), 4

- (260), 5 (220), 6 (220), 13 (220), 14 (220), 16 (260), 23 (250), 24 (250), 30 (220), 31

(254), 32 (250), 33 (250), 34 (250), 35 (250), and 36 (254).

Method D = Used for Tables of compounds of Formulas: 15 (220), §1 (220), 5§2
(220), 83 (220), and §4 (220). .

Method E = Used for Tables of compounds of Formulas: 22 (250), 41 (220), 42
(250), 43 (220), and 50 (250).
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B H
i H
AN
R2 <
e W
o
FORMULA 1
Analysis
R1 R2 Rt(min)] M+H}>
L2
1 . N 70 | e85
1
e\
o &
/&OJL ~NH \/‘é
2 N N 71 | eess
b
i
9 " »=0
/R\OJLN/\,NH N>=
3 62 | 7125
N
[}
X O
i NH N
4 Vo G 61 | 698s
~ L]
i @
N
5 /jV OJLN'\’NH O, 50 | 6495
[ ] ’ )
X oG
. NH
6 /l\‘ 0N N | 72 | eses
JoL oH -
7 /k‘o " N 62 | 6585
. .
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WO 99/64401
2.
9 g
RZLN/\”N
N R1
FORMULA 1 °
Analysis
R1 R2 Rt (min){ {M+H]+
i O
NH
8 /J?o N/\, .. Nk,N 64 | 6435
F
JOL NH C}: N
9 o L Tk 67 | es15
s\
| £ X
10 /k‘o N~ ',"\’N 70 | 6895
5 )
o:
N
11 /koJLu’\f"" . W (}, 58 | e61.4
)
L NH ©/\ N
12 /k\° I UL . 53 | es7s
0 )
A NH :©/\N’\l
13 /j?o N . % N | 54 | 7015
0
. o~ NH O
N ..
14 0 N’ﬁ 6.2 7335
N
Lo | T
15 )TO 1 I N NS 67 | €535
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WO 99/64401
2.
o =
A AN
R2 u”\& ) .
FORMULA 1 °
Analysis
R1 R2 . Rt (min) | M+H]+
. 9 !
18 /VOJLu’\’NH ©\/N N 55 €59.5
|
. o o
K A~_NH TN
17 -To N O"\/\ou 48 | 6114
LS 2 u
18 Aoy~ Y O 64 | es1s
X
0" N
19 /k‘oj\”’\’””. !:)N 64 | 6675
0
A NH Q
“Ro g™ "
20 QNH 54 | s715
'
/Ji‘oj\ﬂ’\/\mq ED?)
214 ‘ N 72 | es0s
]
0
/k‘oJLH’\/\NH C%
2 N 72 | es2s
\
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K.
0
A A .
R N
H ¢
FORMULA 1 —
alysis
R1 R2 Rt{min) | [M+H]+
2 )
/%Q ﬂ’\/\NH ©,N o
23 64 | 7265
a
,?L A~ o
AN P Wy
24 O 62 | 7125
N :
\'
o)
/kOJL " NH O“
25 N ‘ O\l 51 | 6635
\ »
0o
/k“oJLN’\/\NH G/\O“
26 . .. 7.2 | €705
o)
Aoy~ oH
- N \ Y 63 | 6725
-
0
28 N ; LN . 66 | 6575
o F
/k\ OJLN/\/\NH E:EN/\ .
] H ; LN . 68 | 6755
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"2 N’\F R1
4
FORMULA 1
Analysis
R1 R2 Rt (min) | (M+H]+
X L
30 (N 74 | 7035
-~
o o)
/koJLN./\/\NH &OJ/'LN/\
3 H N 59 | 6754
X o
o H’\/\NH KUN
32 . 54 | 6715
o} 0
(o] NH N
33 H ° N 55 | 7185
o}
*okﬂ’\/‘w O
34 . N 63 | 7475
SASN
o
/%QJLH’\/\ w
35 N v 68 | 6675
Ak :
07 " N""NH ' i
36 H O\,N\/\Nz 56 6735
I
1 "~
A‘o N NH NN
37 k’N\/\OH 49 6255

75
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I; NH
9 ¢
AN
R2 Z
O
(o]
FORMULA 1
Analysis
R1 R2 Rt (min) | [M+H]+
o]
/koJLﬁ’\/\NH >°:rn
38 ; o N 6.5 681.5
/\‘o u’\/\N o ‘;‘ }
39 1 ~-N 65 | 6955
] i
L @
/%o “’\/\NH I\
. i N
40 N NH 55 6B85.5
'
.0 =
/%OJL ANH
N -
41 ) N 72 6945
i '
Aok
L NH
0 N’\/\) -
42 N 7.3 6965
]
[ ]
o —N
*OLHWNH ©/ N [»]
-~
43 N 6.4 7405
'
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2 E ;MH
TN
R2 H/\r‘/)-ﬁ—R1
K
FORMULA 1
Analysis
R2 Rt (min) | (M+H}-
: o
/‘?OJL”/\/\,NH R
a4 b 63 | 7285
Y
1
g @
~NH
45 /ko N \()N 52 | 6775
X oQ
46 /ko N’V\’NH ~N . 73 | 6845
1 EL | _J.oH
g NH
a | Yoy~ A 64 | 6865
1 S
NH N
48 /’\“ 0N (] 65 | 715
o F
A X
NH
o o N T m . 68 | €895
5 CC
NH
50 /ko N N(:IN 71 | T75
)
0
51 /’Toinl\/\’m" Qj)k N(:!, 60 | 6835
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l ZNH
JQL £
N
N Fyre
o
FORMULA 1
' Analysis
R1 R2 Rt (min) | [M+H}+
R o '
52 /ko u’\/\/NH . N .. 55 | 6855
/l? JOL NH (OD/\N'\
53 O N o N | 55 | 7208
o
/koj‘u’\/\/"” .
54 . NN 5.4 761.5
N
Aok owe
NH
55 O N N .. 69 | 6814
1 .
56 /k (o] u’\/\’NH - Q/N\/\,r 56 | es7s
1 Ao T
i NH N
57 O (L Ne~on 50 | 6395
o - R
1) } o
58’ /ko"‘u’\/\/”“ - T G . 66 | 7095
: 13
0° N
59 /koJLH’WNH\ (}, R 66 | 6955
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N/ R1
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FORMULA 1
. Analysis
R1 R2 Rt (min) | [M+H])+
0
/k~ A AN (?
o™ - D
60 55 | 6995
NH
]
o i
/k\oJL””KO"\NH
61 ' ; N 7.68+7.8| 7485
’ b
0
/%oJLH"OJ'\NH
62 v N 77 | 7505
.\
o} };‘l—n
/koiﬁmoj\m_i ©’ o]
63 Y N 70 | 7945
P
1 L
/ko ﬁ«UNNH f .
[y N
64 ! C\) &8 | 7805
N
)
\
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o | T O | e |
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FORMULA 1
Analysis
R1 R2 Rt(min) | [M+H]+
3 SAe
/k*o’lku P NH N
6 H ; . 78 | 7385
I SL
/ko PQ!I,W\NH i ) o
67 ~ M \/N . 89 4. D
X L
68 /k‘o ”A\Cr'\'-m N 72 | 7255
P N :
A& Wl L
g9 © Nﬁi/w"” ' N 73 | 7438
? N N
Aok cC
S acdiha g
M ] | | k
70 ; LA _ 76 | ™5
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9 | 133 | 4582
(o} (R) @
F
'.;!
| N
10 P (o] 13.3 | 467.2
Y .
11 Cr ms/' R’ 132 | 4382
1 17
12 /\,/\ N)\ Ny 138 | 4662
| P H wr |
=
1.
13 N 139 | 4522
H R}
ls' .
N
14 : 13.8 | 4882
99 w
N
15 Ph m/ 148 | 5442
§ s R
0
N
16 : 143 | 4802
T |
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317 [err]

WO 99/64401 PCT/US99/12760 -
FORMULA 58
Analysis
R1 R2 Tr {min}| [M+H}+
A
17 Q |s _ ©/' 142 | 4722
R)
cl ¢
S
)i\ 147 | 4463
18 /\/\/\N R . .
H
— y
19 o N—/_ />—. ®) 104 | 4752
Nn_/ g
) §
o SN
20 H 138 | 496.2
A ") ©/
N
21 Y 131 | 4222
o) (S) -
cl y
N
EN
22 l Y ) @ 134 | as62
= 0
Io .
23 HJ\ 131 | 4362
(S)
)
HN
24 ) 137 | 4723
90 o
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PCT/US99/12760 -

WO 99/64401
58
FORMULA p—
R1 R2 Te (min}| [(M+H]+
25 \ll/ 147 | s142
\!/ y o :
N
26 : 147 | 506.3
o (Y
H )
e -
27 o) 143 | 4902
¢t o
R
Et \If'
28 & o) @/' 137 | 4942
- (S)
o .
E W
N
20 \ll/ 134 | 4582
o] {s)
F
- :
N N'
1]
30 ' o [} ©/ 1386 467.2
‘o, )
31 Y s 133 | 4382
il ®)
L
32 N)\ 139 | 4682
(8)
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[err]
WO 99/64401 PCT/US99/12760 -
FORMULA 58
Analysis
R1 R2 Tr (min)| (M+H]+
)
A
3 N ‘139 | 4s22
]
HNT
34 ' 140 | 4882
| OO ) ©/
n -
35 fr Y ' 151 | s442
§ S ©)
)
Y 9y
36 NY' 145 | 4802
| . ©/ |
[ (S)
i
37 \Isr' ©/ 142 | 4722
S
& (S)
)
o J\
38 138 | 4982
A ST e O
o
H
39 Cr \'!./’ R > 131 | 4022
cl
i
40 Y - 136 | 4362
0 (R}
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NH [err]

WO 99/64401 PCT/US99/12760 -
FORMULA 58
Analysis
R1 R2 Tr(min)| [M+H)+
0
A
HN
4 .
= i N 136 | 4522
™ = (R) _>"
n :
42 Y 148 | asa.
Phy /©/ 0 ®R) %* 2
o
i<
43 149 | 4863
(R) %“
H .
had
44 Z 0 14.3 470.2
CF, (R) —>"
N
Et Y
45 o) 137 | 4743
5 (R) ‘>“
H
: N
46 Y' 134 | 4382
o} -%—*
F (R}
H
N\]/'
|
47 o) 132 | 4182
NO, (R) > -
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WO 99/64401 PCT/US99/12760 -
FORMULA 58
Analysis
R1 R2 Tr (min)| [M+H]+
i3
8 | ﬂJ\ 136 | 4462
R)
§
49 ©/\ u/\ R) + 100 | 4321
S
o
HN
50 101 | 468.1
99 >
~
i H
$1 | = NY 142 | 4602
= [ (R)
N
e
52 s 140 | as22
4 R) —>—~
5
, 83 /\/\/\”J\ (R) _>_ 14.8 | 426.3
H
54 0 N—/-N>—> ' 104 | 4553
./ g ®) %—* - -
0
55 <° ﬁ)\ 139 | 4782
5 (R)
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VWhat is°claime
formula (1),
[err]

dis:

CLAI M5 1.

t hewosssmazoe - di ast er eomedc m xtures and opti cal

A conpound of the

R3

conpound of formula (). the pharnmaceutically-acceptable salts and
prodrugs thergof or a pharmaceutically eptable salt thergeof, 10
wher ei n represents an optional b Rlerr] is H,
-(CHerr]) moO-(CHerr])mZerr], -CH2)m ., -(CHerr])mQZerr] or
-(derr]-derf])al kyl -C(O - NH (CH2) m 23 NH Z[err] is|an
optionally supstituted noiety selected fronythe group consistingj of
(dJerr]- 15 Cerr])alkyl, benzo[b]ng phenyl , napht hiyl,
benzo[-b] furanyl, thiophene, H WM/ R2
Eerr] FORMULA 58 | ~ ~~~~N . 0 . S or R[errﬂL?DEARZ are
aken t oget he f—wthrtire—m trogeT—atron® oWt T they—afge Rhalysie 1T to
forma conpoufa o OT T a (#@), (1 DJ [0 (IC) Ry ~ AE\('EETIM&!I*,.
Rlerr] is -(CRZymE{CR2ITgZIerTI ETsO0—S—CSo9—1—¢9 -0,
-NH-C(O) -O of a bopd; K - 321-
5 Y 136 | 4362 :
o -(S)
\/ ” o
. /
i N—X
57 ' 145 | 4863
S
N
ad
58 O 144 | 4702
éF, (s) -}-‘
N
i g
58 0 0 ) 13.8 474.3
= e
F
N
60 [ gl ; 134 | 4382
= 0 {S)
F
N
g
61 o] 133 447.2
No, R
N
62 C( ]s/ s) > 13.1 | 4182
0
63 @J\ﬁ)\ o 135 | a¢62
) ‘}‘

I SomrerTRUSe$/12960 €



Z[err]
N, N- di

is H (Jerr]-Cerr])alkyl,
-(derr]-derr])al kyl am no,

am no,

(derr]-

(derr]-Cerr])al kyl am no,.

d err])al kyl guani di r{o,
or an optionalWQo%eMut it uted noiety selected fromthe group FPCT/US99/12760 -

consisting of _phenyl. indolyl, inidazolyl. thiophene, benzothiophene,
pyridinyl ang napht hyl ; 5 Rl err] Hor-(CH[err]) Aerr];
Alerr] is -Cl=Y)-N(Xerr]Xerr]), -C(=Y)-X] , -C(=NH)-X2 or Xerr];
Yis Oor S Xerr] is H (C(ernFerr])alkyl,
-(CH2)mNH- (Cerr]-Cerr])al kyl, -(CH2) mNdisfCTerr]-Cerr])alkyl or
-(CH2) maryl } 10 Xerr] is -(CHerrf)mY[err]-Xerr] or jpoptionally
substituted (Cerr]-Cerr])alkyl; R1{ _N Y[err] is O |S. NH, C=0
(Cerr]-Cerdq])al kenyl having one or nore do bl e—konds, :
-NH CO, - CO N IggI-CO(CHZ)m C[err]C— or a bond;
Xerr] is H far opfronmatty substitoutgdTorety setrecteq s e] gr oup
consi sting of rRi_(C err-Cerr])mal KyT, Tr (mim)] [MeHJ*
(derr]-derqIycyctoarRyt, (C[grTrI-ClferT)al KoxXy, ar yi[oxy, .
(derr]-derq])al kyl am no, 15| N, NNdi-(Cerr]-|(erf])alkyl am no,
-CH-di-(derf]-€ e r])xyﬂ rrolli di nyN, pyridinyl 13s | 4322
t hi ophene, i dazolyl Spkperidinyl, pif®r |, benzat hi agol yl} furanyl,
i ndol yl , nor phol i no, |benzo[ bl furanyl , |qui npliny],
i soqui nol i nylj, -(CIH2)mphenyI§ napht hyl , fl uorenyl,
pht hal am dyl | pyrim di nyl, ,'\
[err] . or Xerr] and X[err7] are taken
together with t%e 8, whi ch fhey are attached |t 57 | 482 form
an optional |y subsji ety sel e»ct(gd—én-emthe grqup cpnsisfing of
t hi azol yl -322-
. H
N .
Ph :
66
¥ /©/ f © > 147 | 5242
o
N
67 143 | 460.2
- L
' 7
\lr'
68 ) 142 | 4522
& ) +
5.
N o N) ~ 138 | 4762
<o H (s) %—— .

320



[err] - ’ Y3iS-C(O-, -C(OO or a
bond; 5 X[err] is hydroxy, ((Jerr]-Cferr])al kyl, am no,

(derr]-Cerr] wddwsapdi no, N, N-di-(C[err]- PCT/US99/12760 -
Cerr])al kyl am no, or an optionally substituted noiety selected fromthe

group consisting of aryl, aryI(C[_err]-C[err])aI kyI furanyl, pyridinyl,

i[g(rjﬂyl’ err] is (qerr]-a_|(efria;]é III' I "l ,
(Clerr]- C[err])&k%ﬁc‘@l'@d-‘S}Z[err] (Clerr]- C[err])al kyl - (U'!l ,U!u !tl”"

mZ[err] or optionalqy Acomﬁﬂh&bﬂhgt@ﬁmﬁr Z3 for each
occurrence i s independently am no, (C[errzl err])al kyl am no,
N,Ndi-(Cerr]- Clerr])al kyl amiR0, -NH C(O) - O (CH2) m phenyl
-NHC(O -0 (CHerr])m(derr]- C[err])alkl or an optionally
substituted noiety sel ected fromR{)\ gr copN st i ngRbf i mi dazol yl, 15
pyridinyl, norpholino, piperidinyl, N per a2y azolldlnyl furanyl and
t hi ophene; Rlerr] is Hor (C[err] de r])aI R[err] i's
(Cerr]-Cerr])al kyl or -(CH2) m Z[ er N
-323- . ' R1/ Rs

0]

the racemic-diastereomeric mixtures and optical isomers of said compound of formuia
(). the pharmaceutically-acceptable salts and prodrugs thereof or a phamaceutically
acceptable salt thereof,
10 wherein
- - rapresents an optional bond; o
R' is H, «(CH)mC(O)(CH)m2Z', (CHa)m-Z', -(CH2)m-0-Z' or -(Co-Co)alkyl-C(O)-NH-
(CHz)m-Z*;
Z' is an optionally substituted moiety selected from the group consisting of (Cq-
15 Cr)alkyl, benzolbjthiophene, phenyl, naphthyl, benzolblfuranyl, thiophene,

BosivsNe el

isoxazolyl, indolyl, ;
R?is H or (C4-Ce)alkyl;
or R' and R? are taken together with the nitrogen atoms to which they are attached fo
forma compound of formula (la), (lb) or (ic),

20 aa) (!b) : R (i)

R® is -(CH2)m-E-(CH2)mZ%
Eis O, S,-C(O)-, -C(0)-0-, -NH-C(0)-O- or a bond;

-321-



Z[err] is an optionally substituted rmUHm m “ml,“mmthe group
consi sting of phenyl, napht h phene,

benzo[ b] f ur anydsegsmb] t hi ophene, isoxazol yl, PCT/US99/12760 -
[err] Z5 is H (Cl-Cl2)alkyl, (CH2)ma wherein an
optionally substthistle.d (CECTRYalkyl, saripo.i ﬁaﬁahblmlab'mq tNLNég-(@yCam&m'mﬁ)r -

i L

(derr]-Cer r] ) woreisting of( Rhepyininsiebihyimidazplyl thisphenesbenzsthjarheng. cryiiny] and

-S-(Cerr]- C[err O (CH err])mphenyl-(Xerr])n,

(CH[err])mC(Q) %r](}[err])alkyl -(CHR2)m C(O-(Cerr]-

Clerr])al kyd, RdsH n")’ NH[ err] O(CHZ)mNH—(C[err] C err])al kyl,

-0 (CH2)) m N di - (/(‘Ci“é QI(&Y).FI()GX?)] XGEXYX?) -GaNHER? or X%

-(Cerr]- C[err])al % Sx;,?err] ) n; X err] for each occurrence is

i ndependently sel e (91 'omthe group consisti hydr ogen, d,
Br, 1, N2, N3 X’GN-I mcﬂmweﬂcﬂz)m -Csli'lfvg r{QHzla¢ Nrdr!qfa@%)'m or

err] C[err])alk (CH2)m NH[ err],

(CJ-lZ)mNH(C[err]&g%'&ygpal K (CH2) m N-di - &é%ﬂgﬁwqerr])al kyl) and

-(CH2)m 10 * or pptiapalh:sbatituted 's i ndependently 0 or
an integer froml tO{‘Gs OA8UNH, C=0, (cg-dgérka@mm@mmram deublgperaendent | y

t f 1 to b5;
e O s NP0, ol L ooc- bbbl FLerr 1
or optionally X358 B tah toptierhilp substituRidemoletyl selddtet frérivities gﬂouﬁ:kamsfs]tr)\glokyl ;

optt onal Ty subst1 { vt EeCoIfl rinflsiu, Yrcubtom bt B iubiatho o

and Z is Hi5 or N, wei-cqmqr)m ky FChindi-(GheGre)a 1pyroRligingnd pyridinyd;

b) when err] is a I t h
(R[)err] i SR[H or] (q eEtr err Hy‘ blb%dl@i#‘ﬂméﬂﬁﬁ béfngg[ﬂr‘ih%b “ fﬁé?ﬁi;ggﬁ&l
and Rlerr] is -O (CpyPholino; ﬁféﬁ‘}" auingligyl. ispaupglin na(&’
noi ety sel ect afbordnyl phthhlamidyl, pyimidiagisi sting  of phenyl i ndol yI,

apht hyl ; and

i m dazol yl, thiophene, 25 benzot hi ophene, pyridinyl, and

or -S-Z[err], t tut ty

claiml wherein R is H R2jis H R[err]ls CHZ 30 phenyl ; R4|s
20

or X' and X? are taken together with the nitrogen to which they are attached to

(c) when Rerr] is Hqr (C[err] C[err] aI kyI R[err] is
(derr]-derr])al kyl; R -C d Bker S -OZ[err]
[err] o pt| . 3
sel ected fromthe grobyg nsrst -- nap /u
benzot hi enyl and i ndol yT". A conpoutd accord o
-(GR2)mAlerr] where min tha-dg{in on of |s AR em] i s phenyl;
Rlerr] is H, Wnere W
Yis O Xerr] is Hor rreth
- 324-
§\ ),
form an optionally substituted moiety selected from the group consisting of
thiazolyl
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Xerr] ts -(G2)m Y[err] X[ err] min the definition of

?T(I[EELH plyfr gl | av@i?«:‘)r‘éf dlY[efImILum ﬂlﬂ)mu ﬂl mc/)l a'?ﬂl é{)ﬁrea]e ! lsnrl\glmsdmhzso -

di et hoxynet hyl, 1-benzyl - pi perfdih- -yI optlonally substituted phenyl or
[err] [err] : o 3. A
conpound according to clan 1 wherei rrlois H Rerr] is\\H Rerr] is
- CHz- phenyl ; R& k[CHZ Al eny re my/n tNe i.pition of
Rlerr] is 0; Rerr] T ; er <N Where r"{] is.
-C(=Y)-N(X[err] X err]); ' 0 » rr] Ji s benzyl

and X[ err] is 2-hydroxyethyl; ' or X[err] and X[®rr] are taken
together with the nitr7gsn-\2tomto whi ch t he

[err] il NN tgthed\to for

where Y[err] is CX&N] or X[eor] i s

-(C2)m Y[err]-Xerr] Wmln th X4 /5 Gnr d 15
X[err] is selected fromthe group con i Ny~ of *uranyl benzyl, phenyl,
am no, 4. A conmpound

according to claim1l isIH, Rerr] is H R3is -CHerr]-
phenyl; Rlerr] is -(CH erelm;in the definition of Rlerr] is O;
Rlerr] is phenyl; Rerr] ere Alerr] is -C(=Y)-Xerr]; 20

Yis O Xerr] is -(CHZ)mY[erH] Xerr]; where min the

definition of Xerr] i , . Y is 0, -NHCO,
“CONH, -NH-CO O CH el r'f -C,""l”é,of,‘*é%rrc%‘x‘é'%%ﬁ: and X[err]
is methyl, furanyl, peXtfpreaghiveoyrenceisindgpenden -Gyl , napht hyl,

fl uorenyl, 3 e, ph .benzot hi azol yl, pht hal am dyl,
N, N- di met hy! ani no, ¥ is-GIHREBIOL bPE bona:
-325- 5 X% is hydroxy, (Cy-Ciz)alkyl, arpino, (C1-Cz)alkylamino, N, N-di-(Cs-

Ci2)alkylamino, or an optionally substituted moiety selected from the
group consisting of aryl, aryl(C,-C.)alkyl, furanyl, pyridinyl, indolyl,
-CH(phenyl).,

Co.Cn-

10  R%is (C~Cya)alkyl, (Co-Ca)alkyl-C(0)-0-2°, (Co-Ce)alkyl-C(Q)-NH-(CH2)x-Z* or optionally
substituted aryl;
Z® for each occurrence is independently amino, (C;-Ciz)alkylamino, N,N-di-(C;-
Ci2)alkylamino, -NH-C(0)-O-(CH,)n-phenyl -NH-C(0O)-O-(CH)m-(C1-Cs)alkyl or an
optionally substituted moiety selected from the group consisting of imidazolyl,
15 + pyridinyl, morpholino, piperidinyl, piperazinyl, pyrazolidinyl, furanyl and thiophene;
R®is H or (C1-Ce)alkyl;
R is (C-Cy2)alkyl or «(CH2)m-Z%;
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lerr] 5. A corrpound aumm’"mu!"f’"wb’m 1 V\/nerel "

Rlerr] isH R2is H Rerr] is -CH

-(CH2)m Al err] vv@g;,g“ﬁl in the defi n|t|on of Rlerr] is 0O; R[errp]crmsgwmwl
or t-Bu; Rerr] H 5 Alerr] is -C(=Y)-N(X[err]Xerr]);

Yis Oor S X erz4] isiah d-ﬁtm?(él@ lsUbstituted ﬁd%)méféaéd From[tRé lgkdup consisting of phenyl, M
in the definition of yLerr

and X[err] is phefphthyh_ dnd ?M-e na'\mp}’ﬁ&’%j ?ﬁ{gﬂlﬂf‘“ﬁ pﬁa?ﬁ?f%ﬁ?f’bﬁ%% |'5°X320|y|d

2,6-di-isopropylp m CH err] - phenyl, et hoxycaﬂbon b- phenyl ,
di R NQ

2,4- 10 Ny ]Ophenyl phenyl,

o-i sopropyl phenyl , , 4

[err] br phol | na phnt hyl/ or 6 A
conpound accordi ng I whenstn RI&r] and Is H. R3is -CH2-
indol -3-yl; Rerr] is -(CH2)mA[err] where mlnthe definition’of Rerr] is
0; Rerr] is phen&ﬁasbﬁ;(@,—@.u)alkﬂ[mg}m-arsl H 15 where Alerr] is

wr?(erp mxl[ ﬁr[ , Wherein ?n or?tlo@éﬂ&ssu%qtégg rrﬁ&neﬂfﬁ 6@3@[@ Rlitded’b§ rc{?}e r. nore

0, -CO NH, - N-Bubstitgetpieash meamnﬂh%cm frem the grpup consisting of C, ﬁhamu CFs,
p- NO2- pheny! ,  pBhRL zmszgm s@mhzdld@ahw%@mﬁﬂo -(em»n%nbmﬁ(k" m (S Hﬁér?vm‘) or

o 2 ot O BB, S e e D E o

- (CH2) m Al err ] mc)elkﬂ. JO~{GH 3 £ €DH(OHS) - DIbi-(T;-Gfalitys ~O5(CROFN-8i-({G,-Cuati) ar@r
t - Bu; R[err% ‘g‘xs . where A" is -C(=Y)-N(X[err]Xerr]); 25

Yis O X[ecF] (g"ﬁﬂﬂj gg )"'X[err] is -(CHR2)m Y[err]-Xerr];
where min the deXi fart éanh ogcugreer is independentlyoselectgd from the group consisting of

- 326- L i
cycl opentyl, 4- O—l‘:‘yg AR CINFT\Er {deJ NJ &NOOI-PI\EQ fse (@Qﬁ’)ﬁ(ﬁ (G:-C Dalkoxy,

met hyl - pyrr ol i di n1§H§)h'NH-2CI—76 !9‘?‘}/"}/ 1'Cpm£rl -W@c&iﬂ#ﬁ%ﬁéﬁw) patst pdtalm |
0- gheaypbhenyl , p- CJ-phenyl, -CH(phenyl) 2,
16  m for each occurrence is independently O or an integer from 1 to 6; and
n for each occurrence is independently an integer from 1 to 5;
provided that:
(a) when R® is (Cy-Cyalkyl, or -C(0)-0-Z° and Z° is (C,-Cyy)alkyl or optionally
substituted aryl; R® is H or (Cy-Ce)alkyl; R7 is (Ci-Cy2)alkyl or Z* and Z° is thiophene or
20 optionally substituted phenyi, then R® is not -C(0)-0-(CH,)n-Z where m is 0 and Z is H
or (C,-Cyz)alkyl orwhere mis 1to6 and Zis H; |
(b) when R? is (C,-Cqz)alky! or optionally subsituted phenyl; R® is H or (C,-Cg)alkyl; R” is
(Cy-Cz)alkyl and R® is -O~(CH,)-Z?, then Z? is not an optionally substituted moiety
selected from the group ‘consisting of phenyl, indolyl, imidazolyl, thiophene,
25 benzothiophene, pyridinyl, and naphthyl; and
(c) when R® is H or (C;-Csp)alkyl; R® is (C1-Ce)alkyl; R” is (C4-Cqp)alkyl; and R® is -O-22 or
-S-Z2, then Z? is not an optionally substituted moiety selected from the group consisting

[err]

of phenyl, naphthyl, thiophene, benzothienyl and indolyl.
2. A compound according to claim 1 wherein R' is H; R? is H; R® is -CH,-
30  phenyl; R* is (CH,),-A' where m in the definition of R* is 0; R® is phenyl; R®is H;
where A'is -C(=Y)-N(X'X?);
Y is O; X' is H or methyt;
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5 - g * A conpound according to claim1l wherein Rlerr] is H Rerr]

ijZf |Hn| ﬁ)’oinsor: 054;{2@,;6],4.,]5 i)nd(F){l[ erc;r]/I i's phglulllljll Immllmﬂm”] [ \sl\rbc?rr/[(rassg/qlil‘f:o t_he

where Alerr] is -C(=Y)-Xerr]; d err] IS
-(CH2)m Y[ err] - X3; loxzrs-(CHz)mMGFB min the def|n|t|on of Xerr] is 0, 1,
2 3; -

X[g]r] 's t-butyl 1- ne]rﬁnflhe'@eﬁn”Fh%sz i$64, 2o%eﬁr"}sca bgﬁd%r@%d and ey

p-d -phenyl, m CFlerr] - pnrz!hx)pyrrolrdlnra-ylo digfwiamyino, ppmiéwloxyhlophene zmldazo yl,
ghenyl m (phenyl et hyl) di&iwh»etnynd%e&yrb.permmm Bﬁlbhﬁllyy%ubstltutedH_pheR%yl or

. A conpound according to claiml1 wherein Rerr] is H

-CH2- 15 indol-3-yl, -(CH2)[err]-NHCB O t-Bu or -(CH2)[err]-NHerr];

R err] is-(CHZ)mA[err] ere min the definition of R4 is 0; Rerr]
i s phenyl, o-nmethoxyphen B |, p-nitro-phenyl or p-

N, N- di et hyl am no- phenyl ; r] where A is

-C(=Y) - N(X[e5rr]X[err]) 7 is O Xerr] is H Xerr] is

-(CH2) Y[err]=Xerr]; 20 where min the definition of X[err] is O;

Y{err] is a bond; arfl X[ & cdmpaund-adcodingrtyiciaim: BwherieimiR] is hir- RS isHieRiis -CH,-
o-C -phenyl, mgd LR‘ is - %%Hz)m-A‘ wh_ the Heﬁrtld?a"ﬂ?wlrso (RO prchyR RE A,

mnitro- phenyl |tr phenyl,

m CF[ err] - phenyl W'Eﬁfﬁ:# phenyl 2, 4-di - F- phenyl ,

2, 5-di - F-phenyl, 2, 5(.50 - met hoxy phenyl, mOVE-phenyI,
p-O\/e-phenyI 2-CF[ rl-[e -nitro- 25 4- F- phenyl .
10. A co und ac(z)g'%P%?j‘ %P&dggmmﬁt ayh, Rlerr] is H R is H Rerr]
is -CHerr]- i ord$! aBd Y2, are( 18k [tegethier NMittCBieOnitrofen atom (tCHﬂ)léh Ry, ariw4
is -(CH2)m Alerr] where min the definitio R[err R[err] i's
phenyl , o-net hoxyphenyl, p-netho 9 N- Br - 'enng

nitro- phenyl or p-N, N- di et hyl am 0- pheg R eTh] is,H; ere. Alerr]
is -C(=Y)-Xerr]; eFf]is > [ err]) ero -X[err]
where min the def| ngqac%%dtgfform err] |s 1,

-327- - where Y[ieE€rX* ar&-X:bond: and X[err] is phenyl,

?r; g - BEEE}%: , g‘f g Bﬂgﬂgﬁ‘us RcﬁE) W‘*@(‘Wher&mq\ rr:hrﬁ c:[ierﬂgltron ofx‘ is oFb?ﬁf‘%Hrdo_ ohenyl |
o-CF[err]-phenyl, m CF[ er¥]i ﬁ]%‘ﬂ?q R° '%/3:@'81‘? P’ﬁﬂ'ﬁ%‘ﬁgpff”é"#' Bﬁ'&ﬂ/ Iphenyi amina,
m F- phenyl, p-F- phenyl , G tr]'uyl am no- phenyl ,

0- OWe- phenyl , m Ove- phenyl hen di - d - phenyl ,
3,4,5-tri-0Owve-phenyl, p-M F} 04- di -

phenyl . 11. e U 1 '-rmg to claim 9 wherein R err]
is phenyl and R3 is (CI—|2)-| ndol - 3-y| and the stereochem stry at the

carbon to which R er4.] i A atrhpmineichccsrdirigetoRlaim 1 whereirR igLH;aR3 ierH; Qs -CH,-

oy O R B PRt B R B R o B SRR RO o
is attached is tmghq:{eA '3 -C("Y)-X :
20 , YisO;X%is (CH)m-Y'-X%;
: where m in the definition of X2is 0, 1 or 2;
Y' is O, -NH-CO-, -CO-NH-, -NH-CO-O-CH,~, SO, or a bond; and
X3 is methyl, furanyl, penty!, phenyl, indolyl, p-NO,-phenyl, naphthyl, fluorenyl,
-CH{phenyl),, benzothiazolyl, phthalamidyl, N,N-dimethylamino,
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configuration. H‘" ﬂ according to claim 10 'V\,her ein
Rlerr] is o-Owe-phenyl and R ””"'"mmmrw 2) -indol -3-yl and the
st ereochem st r\yoaﬂlmble car bon to Wm‘ch "RIérr} is attached is ROTASHH12760 -

~R-configuration. A conmpound according to claim
10. wherein Rerr] is o0,0We- phenyl "and R3 i s -(CH2) -indol -3-yl and the

stereochem stry at the carb nto Wmch §s atta hed is the S
configuration. Ompound ag¢ gOFt Nd A+@i m1 wherein
RlLis H Rerr] is H 2 @ @ %>(CHZ)4 NH2;
Rierr] is -(CHZ)mA[ ere géfini tiy % RS is :

phenyl; Rlerr] is H Wnere A[err] is -C(=Y)-Xerr]; ' Y
is O Xerr] is -(G2) mAtempdundlacéording to claim 1 wherein  Rie 2 Rhis #; Rids -CH,-

band. and X er PPSFEHRERSECHarA fferch e gafnnch G i o7 R gl 85 =%

p- Me- phenyl , pHCJ—l— phenyl 2, 4-di - F-phenyl, 2-furanyl, 2-pyri d| nyI

3-pyridi nyl C(=Y)-N( n)'ibpht hyl, 2- qui nol i nyl , 3-qui nol i nyl ,

4- qui nol i nyf 8- qU| nol \FM‘ .. 11soqui nolinyl, 2- th| ophene or
2-pyri mdinyl . YisOorg : X' is HpX’ is -(&Hoen¥iutind according to clai m 1 wherein

Rerr] is H R2is ,H,nﬁ{eqeﬁﬂ.m,sof)(zﬂ-@h[@lzr]- 30 NH- CO- O t-Bu or

A T Bk Ky bt by AT

\-MC]:( =Y)-Xerr ]h dof 2, 6-d|-|soprob§(|phen§a X[ ra+0F;-phenyl,( CHpjethosyearbdaykphenyl,;  2,4-
ere minghe defi

Mza. 10" AT didordbheR. 6Eoisnend. Bogreyichyontt oisoproryiehenyl e 4
3-indolyl, 4-indolyl, 2-indol yI 5- -+~Qdolg 3-yl,

5- OVe- i ndol - 2- yl, 5- OH- i ndol - yI 5- 3- yI 5-Br-indol -3-yl,

2- Me- ndol -3- yl, 2- benz ne, 3-benzothi ophene or

2- benzof ur an. morpholino, naphthyl orA co accordl ng to claim1 wherein
Rlerr] is H Ris i R 3
-(CH2)[err]- NH-COCé_'t Réa\or @ to H?H'q R H&'SHrﬁl'sn?'r’fe

definition of RACkI:YIOR 'Rr@l'lz}n‘béﬂnﬁﬁawyn the&e@wwbﬂféﬁys °oR i5-rbrey! pRERYIR’ is

Rlerr] is H H: where Alerr] is Xerr]; Xerr] is
-(CHerr]) Y[err rr] . where min the definition of X2 is
1, 2 or 3; 5{2‘1 we'e (\qé 'S, Oor a bond; and X3 is phenyl,

0- g:—léphﬁnyll p- mbh@w’ushmc&)wéx l, . Pt m F- phenyl , p- E-phenyl ,
o- phenyl, o- OVgyhé % gp)@{ ro- phenyl,
p-nitro- phenyl PSél?én:'fl’ éhé'& mg nltrg 3 ove phe o Br hen I, m
Br-phenyl, p-Br- ph%ri?p =NHri '(5‘{511@9@90'0”2?"@ t!?“f’-r?ﬂ Perﬁ)l'I\PWn}"

di met hyl am no- pheny- NOz-phenyl phthﬂamﬁ?’ -NyR&divibthylamino, p-ammo iién@ﬁ fludrdiyl bp
di met hyl am no) propoxy) phenyl,  3- F-4- OMe- phenyl , 2-pyri di ny? 3-pyridinyl,
4- pyridin I 2- Ci qui nolin-3-yl, 2-quinolinly, nethyl,
n-butyl, n-pentyl, di met hyl - butyl , benzyl,
cycl ohexyl or p-t-B nyI 18. - A conpound according to
claim1l vvh%ei'n R er s H, rr] is H R3is -(CH2)4-

7. A compound according to claim 1 wherein R' is H; R? is H; R® is -CH,-
indol-3-yl; R* is -(CH,)-A" where m in the definition of R* is 0; R® is phenyl or t-Bu; R® is
H;
whera A' is -C(=Y)-N(X'X?);
25 Y is O; X' is hydrogen; X2 is ~(CHz)m-Y'-X,
where m in the definition of X*is 0, 1,2 or 3;
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where Alerr] i syodomsadds; Xerr] is -(CHZ) ny[err] - X[mrm]s99/12760
where min the definition of Xerr] is 1, 2 or 3; Y[err] is O
or a bond; and X erry lssO.pbeaybqndpam)ﬁhergyblopmtﬂﬂﬁbléﬁbylyl NyNFdigthglaming, N-F-
25 phenyl Y N

m Ove- phenyl , p- Ove- m&hy p?ﬁglﬂhﬂ 34k 8ﬁ&§ﬁ§)&h ﬁ%}wl op'g ﬁ% mﬁp'y#'OH prp‘ﬁg‘h LT

3, 4-di-d - phenyl , 2- Gﬁatmnﬂrmp'pﬁw yCH(phenyl):, Br - phenyl ,

m Br - phenyl, p- Br - phenyl,, - p- phenytrphenyl , 2-thiophene, 3,4, 5-tri-

OWe- phenyl, p-N, N-di net Ryl am§no p enyI D benzyl oxy- phenylt, p- OCF3-phenyl,

p(3(NN-d|rrethyIamn -p Ry ridinyl, 3- 30
pyridinyl, 4-pyridin 2-q 3-indol yl,

6- met ho , et ‘ >yl

2- et hyl -i ndol - 3-yl, nmethyl, butyl, n-pentyl,.n- hexyl

i go%gﬁagygcggﬁé: N é)enzg coﬁﬂnﬁ%@é&dmﬂr F&Iag quwﬁéi%)ls PZ[ls H %'r%r]
is H Rerr] mdol-srﬂ. RYIErDHplorA' | where w@etd ition R O R fs- nmnxt@r’eabeﬁazm ,

- (CH2) - phenyl -(CH2) - i ndol - 3- yI 35 . Rerr] is -(CGR2)mAlerr] where m

in the deflnltlon of Rlerr R[err] is phenyl; Rerr] is H,
-329- where A 'Swfé(r! % i s ethyl, phenyl, p-Ove-phenyl,

p- phenyl - phenyl, p \qu;béwJ(QHgm.BLxhhenyl p- N err] - phenyl,

p- F- phenyl nltro h AT phenyl, 2,5-di-Owe-
phenyl 3, 4-di - 'h W@P“@?EW%lbh])pzpﬂ 3- et hyl - 4-d - phenyl

napht hyIY1 |s5-NH—COA[-©1=®-]. -CsC- ¢ aYyacr)q eand]X is t-butyl, 1-methyicarisongl-

X[ err] is (GR2)m Y] %.ﬁénd?ﬁ-@- khe  R-Clphenyl m ﬂ'\gn\m Lﬂ@h’%pﬂﬁ&f, BrhbtRBiy2"

X[err] i.s O;
20. A conpound acdlhemﬂn@-(i’ nyi VHrPI'eﬂHe'f\é‘P 'Y'Z'°" paminophenyl.

2( Cl;% er r} ) - COH( CH2) rg.Z[ erA bordgb uanHéE:@rd it8 cidif ﬂ?ﬁéﬁhiwqg HR¥*s H; 5R’Qs -dH,gf
err] is or - rr u;

R4 is Hor I§ O—!Qﬁ%[s"ef&ﬁwggfé" t?l"e @Eﬂ‘ﬂﬁﬁ d 'Bf'(a['@'r'f‘] ‘?"le'?) mF!['e‘PF]

is phenyl, o- definitiofidt-R3He0y R’ i pheriyi, co-misthoyyphepyl Bp-Boiphel,, p-hitBtphenyl or p-

-CH(CH err er I COOt-B

CHE CH% err}%%er'ﬁ%@'%&"%ﬁ llh{@lﬂm] dazol -1 ;I

-CH(CH[ err]) [ er r ] where ¥is( i n-2-yl,

- ag a% vvee} )[er r} %mﬁ G‘Ihexﬂ*& )(bﬁs)mwéengr plhol i mi5

- err err n or

- CH( CH3) [ er ‘i Cco- NH-Y! ra[&}r[ &'ﬁé%ﬂg%f’tgf Ioamyno Rlerr] is H

where Z[err] is ethytispibopd;land p(ﬁwBr-pner@\/m—Bhphgdyl piBrghepytcsvZl-phenyl, m-Cl-

Br - phenyl , F-

-GN phonyl | b- N er eI proPBAEHY @‘E%'ﬁ*ﬁ bhdryL PR pneB-hiS-oRERTGOFcpheny.

p- N, N-di et hyl ami no- 1Pheryl 5p- -ejmvbrkﬁﬂhenﬂ ar4d11-F@hepﬂea»95rdl-F-phenyl 25-

3, 4-di - F- phenyl , | | 2-CP;5-RLMpYbnyd B -

345100 pc%y o’ qm;ﬁ"“"‘”“’?“ﬁ*.‘ﬁ“ﬁem” ittt Oy et

3-nmet hyl -5 Ioro be‘ﬁ"zT yiphen 2- yl, 2-benzofuranyl,

3- benzot hi ophene, 3-18henyA eorspouad alcedrdiny to Blafrd 14~nbre|ﬁtln‘p§1ehﬁ2)ns H; R® is -CH;-

I soxazol - 5-yl, j3ady! %%9' y(ng)., NR-cOB-LBO S ?(c¥|2)4-NiléP ?{t‘t}w-(CHz)m-A‘ where m in the

[err]
definition of R* is 0; R® is phenyl, o-methoxyphenyl, p-methoxyphenyl, p-Br-phenyl, p-

nitro-phenyl or p-N,N-diethylamino-phenyl; R®is H;
30 where Al is -C(=Y)-X%
Y is O; X2 is (CHa)m-Y'-X>;
where m in the definition of X2 is 1;
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Alerr] is -C(=Y)-Xerr]; 25 U"I“”" lmuﬂme,““l s - CI-lZ)mY[err]-'X[err];
where min the def|n|t|on of X[ Y[err] is O and X3
is t-Bu. . WO099/64401 21. A corrpound accor di ng to claim 1Rméfsé?fﬁ7ﬁq err]

10 T 1 R e g Sl LBd S
-(CH2) [err]-NH CO ﬁéirmz)ﬂ CDﬂShenQICbIZ)l-[paériﬂl -dNhitro-phenyl, mirites-pHeniyls ppittesyphenyl,

ST 1 et B A el o

N N-lebethylilmlne-pberMIq-OMeapmyl m@Mﬁphepylmq@Mﬂammyl 3.4-
p-d - phenyl pBr I e Meo 'r di-E.
M ni tro- phef C&f‘é\#hen ,ﬂﬁg@he_ﬂgﬁgml p Mg-%ﬁl'e"ny QEﬁSe nHQnyl & Mg_4 d_l )

phenyl , p- NN- d| et hyb@ﬁnvho phenyl 2, 5-di - Ove- phenyl, 3,4-di-d -phenyl,

3, 4-di - ph‘?nyl AcWH%EEJmHEWblm PwhGRIIRIX é?s‘??ébd Ris
p-pentyl phenyl -ti - i tro- 451 =R g/
3-Cl-4-nitro- ph@m"“d@‘W?ﬂ‘}/pl°§3§!ﬁ$‘i5‘P@'%ﬁf éﬂ wﬁn R |§att ched is the R-

bezof uranyl, 3cbgfguettibh.ophene, 3-phenyl -isoxazol -

3-(2,4-di -Gl -phenyl); | SOK%%an}Jound[ag?cFr?mg % dhim ?bhﬁ&ginﬂ* éhé%'ill énfb' @Ogu@:&?%yl

napht hyl ,

the formul a (| indol-3-yl and the stereochemistry at the carbon to which R“ [segttqched is the R-
the racem c-di ﬁ ﬁg ggric mxtures and optical isoners of said compound of
formul a I; g e pharmaceuti cal | y-accept abl e

salts o rodr ugs s
t hereof or a phar maddut i @aq:qrgpound aceprdiagtosglaim W whergin %a‘Fd’"ﬂﬁS‘cﬂ"‘G@’ and R
wher ein is -(CHL) SRR 39Narfd tAE sePSochérAistrp afie carbon to which R® is attached is the

15  R-configuration.

14. A compound according to claim 10.wherein R® is 0-OMe-phenyl and R®is
-(CH,)-indol-3-yl and the stereochemistry at the carbon to which R? is attached is the S-
configuration.

15. A compound according to claim 1 wherein R! is H; R? is H; R® is ~(CHy)s-

20  NH-CO-O-t-Bu or -(CHy)s-NHz; R* is -(CH,)n-A’ where m in the definition of R* is 0; R® is
phenyl; R®is H;
where A' is -C(=Y)-X%
Y is O; X2 is -(CHyp)m-Y'-X%;

where m in the definition of X?is 0, 1 or 2;

25 Y'is S, SO, or a bond; and X? is phenyl, 3,4-di-Cl-phenyl, 3,4,5-tri-OMe-phenyl,
p-Me-phenyl, p-OH-phenyl, 2,4-di-F-phenyl, 2-furanyl, 2-pyridinyl, 3-pyridinyl,

naphthyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 8-quinolinyl, 1-isoquinoiinyl, 2-

thiophene or 2-pyrimidinyl.

16. A compound according to claim 1 wherein R' is H; R? is H; R® is -(CHy)s-

30 NH-CO-O--Bu or -(CH,)-NH;; R* is -(CH2)m-A" where m in the definition of R* is 0; R® is
phenyl; R®is H;
where A'is -C(=Y)-X3%
Y is O; X?is -(CHp)m-Y'-X%;
where m in the definition of X2is 0, 1, 2 or 3;
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Rlerr] is H *(CHerr])mcC(O) - (CH[err]) CHZ)mZ[err] ,
-(CHZ)mOZ[err] or -(Cerr]-Cerr])alky , , muumﬂ?Z)mZ[err]
€  PRH99/12760 -

Zlerr] is an o] %%?*olly substituted noie
consi sting ?@ / Clerr])al kyl, benzo[ b t hi ophene,  phenyl,

napht hyl, be“ZO[ b] f g ﬁr%ond hﬁu RP[a%dolyl, 3-indoly), 4-indolyl, 2-indolyl, 5-OMe-indol-3.y1,
[err] | soxazoly

[err] Rlerr] i sW"@ﬂ"“(’@t@Y’r?ﬁi{"@i’?’ﬁ‘ﬂi §(AH-indol-3-yl;5-Brsindo}-3-vh ReMexndel-3-
are taken together wgt 2Lbb||ib.Qtﬂb dhefd Sbenzothdphéne/dri Zherizbfayanar € attached to

fggrln a conpound of f?'; mJlR Sl Lfr@rqg orgng?o clglm ﬂdherﬂ gr 15] '|% isH; R%i is ~(CH2)m
-(CH err]) m B- ( @dah3wiZ[-E0H,):NH-CO-O-t-Bu oF -{GHJ:NHR; -RY( 1) <(CH)AY) whikre m in the

((N:[H;rcf]o) qOerr] | g%(n‘i‘t ]ofE@Fsrd ]R)‘g 3 rYl‘:éPNP %l}\e%&‘(&'pb@ﬂlg*&heﬁyl Réisfkerr] is H

N, N-di-(Cerr]- C[Blhelje)ﬁall&%ﬁ amino, (Clerr]- d err]) al kyl guani di no,
or an optionally sujgs (bf"fzfd{'m" ety selected fromthe group
consi sting of phenyl ndo | m dazol y| th| gphene, benzot hi ophene,

pyridi nyl and W emrﬁ&ﬁﬁf‘é\?ﬁ’fmﬂc’"“x lsIﬂ[ oFP is Hor-(CHerr])mAlerr];

)1(([3 1 Alernp is - Wisw(o(bearﬂoxa edrid] X°, is -phemY) a<ber-ush]enyr ﬂl?WheﬁQ 6d-Flpheriy,
err

(Clerr]-Cerr])al kyl m'F; PE%’E’J rﬁ'ﬁnﬂrh?'lﬁ'e? Cfppent ]Téﬂ&?‘ll"}eny" m-OMe-pheny!, o-nitro-
- (CH2)m N-di-((err] ph}fnyt ro-Ditid-pipényb r3,4-di-Cl-phenyl, 2-nitrq-8iQNerpbenyl, ;0-Br-phenyl, m-
z([cfre; ] g R ﬂ*)zé{“ka BE-phe, © 'H-BRneHl | O nlophedRS" (S 4sAH.oMe-phenyl,  p-NN-
(Cerr]-derr])al ken?‘!“%Mﬂ"ﬂ@O'Bﬁ‘@Ybr nor e doulﬂ'@CEvPhﬂ‘)" p-(3-(N,N-

;<NH' o, ﬁ%NH' ;'\U"@@NE"% xy)SHeRYI ]53:94-@(4'3- énd fb%ﬂdml 3-pyridinyl, 4-
Cf)ﬁg{]st:ﬁg  an oPtl gnginn, 2UPsks gyﬁa]y?élg.;..ﬁﬁ.gfﬁ% en-butW??-pen 1, Sn-Restyt, 3,3-

(derr]-Cerr])cycl odfrde}ﬂyl-bs@tﬂ[ benzyl; Gloinhekyl af h-bﬁy-phanyu oxy,
g\lql\l?(rjr ] ( g[[ g; H ) %E%’L] X k?/ compound accﬁlg’_ng to z:lam \\jhecelm R ]S)H R2 is H R® is ~(CHy)s

pyrrolidinyl, Ceerl-Bu OQdCHz)rNHz- ig Hpﬂghé]yhermaﬂzﬁ ‘iﬁlﬁn'“ﬁﬂ pER! ig |°nﬁf is
pi per azi nyl ,zobepﬁ@ﬁyhlaawhyl furanyl, indolyl, nor phol i no,
benzo[ b] f uranyl gﬁf%ﬂ n I soqui noI i nyl, -(CH[ err])m phenyl, naphthyl,
fl uorenyl, pht haI yrl m di nyl ,

[err] 2 is ~(CH)m-Y'-X5:

where m in the definition of X2 is 1, 2 or 3;
Y' is O or a bond; and X® is phenyl, o-OH-phenyi, p-OH-phenyt, o-F-phenyl, m-F-
25 phenyl, p-F-phenyl, o-CFs;-phenyl, o0-OMe-phenyl, m-OMe-phenyl, p-OMe-
phenyl, o-nitro-phenyl, p-nitro-phenyl, 3,4-di-Cl-phenyl, 2-nitro-3-OMe-phenyl, o-
Br-phenyl, m-Br-phenyl, p-Br-phenyl, p-phenyl-phenyl, 2-thiophene, 3,4,5-tri-
OMe-phenyl, p-N,N-dimethylamino-phenyl, p-benzyloxy-phenyl, p-OCFs-phenyl,
p-(3-(N,N-dimethylamino)propoxy)phenyl, 3-F-4-OMe-phenyl, 2-pyridinyl, 3-
30 pyridinyl, 4-pyridinyl, 2-Cl-quinolin-3-yl,  2-quinolinly,  3-indolyl, 6-
methoxycarbonyl-indol-3-yl, 1-methyl-indol-3-yl, 2-methyl-indol-3-yl, methyl, n-
butyl, n-pentyl, n-hexyl, 3,3-dimethyl-butyl, benzyl, cyclohexy} or p-t-Bu-phenyl.
19. A compound according to claim 1 wherein R is -(CH,)-CO-Z'; R?is H; R®
is <(CH)y,-NH-CO-O-t-Bu, -(CH,)4-NH-CO-O-benzyl, -(CH,)-phenyl or -(CH,)-indol-3-yl;
35 R*'is -(CHz)n-A' where m in the definition of R is 0; R® is phenyl; R® is H:
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-332- or X{err] HI"'M’M“""MHW ken together with the

nitrogen to wwaspadmzy are attaehed form an BET{USPRAZPSP -
substituted noiety selected fromthe ggﬁylcony stin

t hi azol yl , where 2! is ethyl, phenyl, p-OM p-phenyi-ph %y! p-Cl-phenyl, p-Br-phenyt,

[err] p-Ns-phenyl, p-F-phenyl, m-nitro-phenyl, p-nitro-phenyl, p-CN-phenyl, 2,5-di-OMe-
phenyl, 3,4-di-Cl-phenyl, N,N-dimethylamino-phenyl, 3-methyl-4-Cl-phenyl or
naphthyl;

5 Alis -C(=Y)-X%
Y is O; X2 is (CH)m-Y"-X,
where m in the definition of X?is 0;
Y'is O; and X® is t-Bu.
20. A compound according to claim 1 wherein R' is -(CH,)-CO-(CHy)m-Z'
10  where m in the definition of R' is 0, 1 or 2; R? is H; R? is -(CH,)-indol-3-yi or -(CH,),-NH-
CO-0-t-Bu; R is H or -(CHz)m-A" where m in the definition of R* is 0; R® is phenyl, o-
OMe-phenyl, p-nitro-phenyl, p-Br-phenyl, t-Bu, -~CH(CH3)~CO-NH-(CH,),-CO-0O-t-Bu,
-CH(CHs),-CO-NH-(CH,)s-imidazol-1-yl, -CH(CH3)2-CO-NH-(CH,),-pyridin-2-yl,
-CH(CH3).-CO-NH-(CHz)s-4-morpholino, -CH(CH3),-CO-NH-(CH,)-pyridin-4-yl or
16  -CH(CH3):-CO-NH-(CH.)2-N,N-diethylamino; R® is H;
where Z' is ethyl, propyl, phenyl, p-OMe-phenyl, p-Cl-phenyl, p-Br-phenyl, p-F-
phenyl, p-nitro-phenyl, m-nitro-phenyl, p-CN-phenyl, p-N;-phenyi, p-phenyl-phenyl. 3-
Me-4-Cl-phenyl, p-N,N-diethylamino-phenyl, 2,5-di-OMe-phenyl, 3,4-di-Cl-phenyl,
3,4-di-F-phenyl, p-OCF;-phenyi, p-benzyloxy-phenyl, p-pentyl-phenyl, 3,4,5-tri-OMe-
20 phenyl, 3-nitro-4-Cl-phenyl, 3-Cl-4-nitro-phenyl. 3-methyl-5-chioro-benzothiophen-2-
fﬂ. 2-benzofuranyl, 3-benzothiophene, 3-phenyl-isoxazol-5-yl, 3-(2,4-di-Cl-phenyl)-
isoxazol-5-yl, 3-indolyl, 5-Br-thiophen-2-yl, naphthyl,

SO, S0

Alis -C(=Y)-X% _
25 Yis O; X%is -(CHz)m-Y -X
where m in the definition of X2 is 0;
Y'is O; and X® is t-Bu.
21. A compound according to claim 1 wherein R' and R? are taken together
to form a compound of formula (Ib) or (Ic);
30 ? is -(CH,)-indoi-3-yl, ~(CHy)-phenyl, -(CHz).-'NH-CO-O-benzyl or -(CHgz)4~NHy;
R5 is phenyl, 0-OMe-phenyl, p-OMe-phenyl, p-Br-phenyl, p-nitro-phenyl, t-Bu or
-CH(CH3).-CO-NH-{CH,)-NH,; R® is H;
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;[Zelrf] C::l;)i([ :;(r:]h ogt:l)J(E(ratra:]Le S mﬁmnmm““muimt) (CH[err])mY[err] X[err];

Y3 is -C(O-, whboépdfds or a bond* X[ er r | PCHUSHRAL TSR Y,

err err])al kyl, am no, err r a | am no, N- di err]- 10
E:[Cgar r] % aICLyI a]m) nB’ )l/soﬂhﬂn PeoBYl BH%UYI. #@&?ﬂhe]ﬂih ﬂF@X'yP%B%YéCé'E[TPBﬁﬂ}L%

ol fO”S' St NOnib-pRei, it dHeh@! pICNDRériyl, Jphicheny, (sinyi-prdnil diMud-ci-
I_ 238_ Y phenyl, p-N, N-dlethylaﬁ\mo-phenyln% Ml-&ﬁ&%p\en% %L—Ji-c}-gpqr]yl 3,4-di-F-

(R[ cFr r] | I Sé[ (d ]e; r phéryt rpf-D):EHsbény! (pbemizyibxypiseryl, ) mbéntyl-cheAd)- Mﬁlﬁmlve-phe?ylt g
err]-Clegr])a r ) i e
aryl ; %P&Eé\ %I %Aéwg‘&;e ééﬁ%hﬂ%j l{;g-zgmoér,uophen- Y 2
(C err]-(d err]) abézofuramyhc3-benzbthinplpres, le]-phengl-lsoxazﬂiﬁylaii-ltglﬂ-d|-Cl-phenyl)-|soxazol-

- ﬂﬁfcﬁﬁgﬂ | oal kyl
§\|—CE (Ca:{ (ra]r r ]C[ (Ca:{ (ra]r Z i:?.g} %%éﬁrﬂlafﬂb 99( ﬁLﬁ%Jl C[ ?E{ 132 (r:{c Ogr r ]y) al kyl am no,

-NH-C(O -0 (CH2)
-CH( phenyl)J[err],
Herr]N-(Cerr]-
optional | y-substi
[C(erog]O(C[err] C erpd) al Kx¥bmpdpd of theGbrmitila @Bt i onal |y substltuted noi ety

1) al kyl,
[err]

sel ected fromthe group consisting of imndazolyl, pyridi nyl,
nor phol i no, piperidinyl, piperazinyl, pirazolidinyl, furanyl, phenyl,
i ndol yl and thlophene r ovi d d that when n1|s 0in the formila

for Rlerr] then Zerr] is not -
-NHC(O -0 (CHerr])m(Cerr]-Jerr
(dJerr]-derr])al kyl; 15 Rerr] is (C[err] Cler

E—I[err])mphenyl or
Re[err] is Hor
1) al kyl

or-(CHerr])mZerr]; Z[erR] is nal ly substituted noiety
selected fromthe group consi sting of F}Qevﬁyl, 6
10 R™
an

the racemic-diastereomeric mixtures and optical isomers of said compound of formula

{i1), the pharmaceutically-acceptable salts or prodrugs thereof or a pharmaceutically
_ acceptable salt of said prodrug,
15  wherein

---—- represents an optional bond;

R! is H, (CH)m-C(O}(CHmZ', -(CH)mZ', -(CH)m-O-Z' or ~(Co-Ce)alkyl-C(O)-NH-

(CHz)m"Za;

Z' is an optionally substituted molety selected from the group consisting of (Cs-

20 Cizalkyl, benzo[blthiophene, phenyl, naphthyl, benzo[b}furanyl, thiophene,

Seiveleg

isoxazolyl, indolyl, ;
R%isHor (C+-Ce)alkyl;
or R' and R? are taken together with the nitrogen atoms to which they are attached to
form a compound of formula (lfa), (lib) or (ilic),
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napht hyl , indolyl, thiophene, benzo[b]fu phene |soxazolyl
[err] Z[err] is H, (C[err“mmaml‘mml Ill -(CH2) m aryl ; 20
wherei n an optwenekdsps substituted noiety s optu ora subst iRCIUS49/R760bne
or nore substituents, each i ndependent ly selected fromthe group

consisting of O, F, @r, |, CF3, R°CN, N3, N2, OH, SCJZNHZ OCF[err]

(dJerr]-derr])a koxy -(CH2) m henyl (X[err )n, S phenyl err] &
-S-(derr]-derR *\%
-(CH2)m (O -0 (C8rr] - err')al kyI m O) (C[err]
Cerr])alkyl, O( 2) OCHZ) NH- C[err])al
O(CHZ)mN-dl ( C[err])g kﬁ (C[er§§ Grer il aI X[er ]R)n
and - (CH2) m phenyl - X[erﬁ"]‘

- 334- X err] for each occurrence is |ndependently

sel ected from t REisgOMN-EQTE) sk Ng of hydr ogen, C[err] F, Br,

T £ 0 05 e b el s

- (CH2) m N-dis (&7 is] HO[(G-Ciz)alityk yanhina,n (C1-G e)atigiamino, N,N-di-(C,-Cplatkylamino, SCi-

z([CF; ]r] ' Sé[ erNIr_i]- )C(g l‘é"’*’ mg?g gﬁﬁﬁé] or \Aﬁer%ﬁb rry[ ﬂb&&tuieﬁ ltngfe&pQQQ&ed from the group
i ndependently 0 o¢°ﬂalﬁﬂl‘i919fegh¢ﬂﬂ‘- inslelyl. imidagolyl thiophene, beﬂiﬁmphe%ﬁ: rpygdioyir ansihce

i s independently ﬁ’dbht .eger from1l to 5; provi ded t hat: (a)
when Rlerr] is rrj)alkyl, or -C(O-0Z[err] and Z[err] is
(dJerr]- C[err])é%a' '(c%ﬁn'f‘onally 10 substituted aryl; Rerr] is Hor
(Cerr]-d e10]) alkYis :CRYBNXAs-O(<X)oC IG(ENAy-X orat®kyl or Z[err] and Z4 is

t hi ophene or Yg%bpg,ally substi tut ed phenyl then R3 is not
-O-0(C2)mZ V\/nere mi's O and Z is - & %[err )al kyl or where
mis 1 to 6 and Z iX isH, (Ci-crz)alkxlb-XCHd)aeNl‘F(FeﬁaPWh'((3 Jar FL(q-é}s)a]k)IhQrkyl or

optionally subsitutesHyheRy! ; R[err] is Hor (Cerr]-Cerr])alkyl; Rerr]
i err]-Clerr Ik Z[ err thenZerr
:: not an ggi onLI Ii F'T\XI’%B \!‘:’{L?'[nggsm‘étéé}gg?@ﬁ)awlgm %he gr oup[ !
gonsi s';] i nghw)f phenyle' i$ OdsJNIH c=t0n(d§zg)amenyltrlwmghaéer more doubllg[ bondT y
enzot hi ophene, ri err] is or
(Cerr]- CFerr])aIpKyl N ecr)r’] ] s CFerr?%f@?’?’])'qzkcy'lé&%a'\gr}’r d
(derr]-Cerr])alkyl; Xz, Bh eptidnallyssubstitiifedrmgietyselected from tBeZ{rmm ¢qnsistiagnofZ2
is not an optionally (gﬂ,@%é,ﬁwt Wzﬁbﬁ’ ﬁel(@ %Ilicf)@ a}*@yg (@u_@ﬂ%@é@ bng

of phenyl, naphthyl, I ophene, 2
A conpound accor di ng N:¥-dH{Gi-trelalkylaminon e ﬁlﬂ‘dpa‘ Cr)al koxy pyrrolidinyl,  pyridinyl,

[err] 20 thiophene, imidazolyl, piperidinyl, piperazinyl, benzothiazolyl, furanyl, indolyl,
morpholino, benzo[blfuranyl, quinolinyl, isoquinolinyl, -(CHz)m-phenyl, naphthyl,
fluocrenyl, phthalamidyl, pyrimidiny,

SasIsaslv ol
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Z[err]
: and

'S

-CH err]-NH err], -(CHerr])[err]-NH err], -(CH err]-NH2 or
; X[err] is -(CH2)[ X[err] is benzyl; or 25
Xerr] and X[ Qpbyiy t aken tﬁlﬁiﬂlﬂilﬁﬁﬁﬁllﬂﬁillm”oge” atom teerbsphataey

are attached,

- 335-
[err]
[err]

[err]

Asconpound aogording to clai m 22 of t he | a:
RSy
\ ,
o -

or X' and X2 are taken together with the nitrogen to which they are attached to
form an optionally substituted moiety selected from the group consisting of
thiazolyl,

)X -
O 00

l and

N

N

J_

N
z%o

()

=

Y2 is CH-X*, N-X*, -C(X*X%, O or S;
X* for each occurrence is independently H or {CHZ)m-Y>-X5;
Y? is -C(Q)-, -C(O)O- or a bond;
X® is hydroxy, (Ci-Ciz)alkyl, amino, (Ci-C,z)alkylamino, N,N-di-(C;-
10 C,z)alkylamino, or an optionally substituted moiety selected from the
group consisting of aryl, aryl(C-C.alkyl, furanyl, pyridinyl, indélyl,
piperidinyl, -CH(phenyl),, '
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and Xerr] is -(CH2)[err]-N(CH3)[e benzyl or X[err] and
X[err] are taken together with the”""ﬂlmmsﬂ'ﬁ m,‘ V\/m ch they are
attached, to fwoDmep/64401 rr]  PCI/US99/I2760 - 25
A corrpound according to claim22 of the forrrul a

- 336- [err]
wherein X err] is p-chlor an.yé 2, 4-di fl uoro-phenyl or
t hi enyl . 26. 8 | aim 22 of the formula
[err] 5 wherein X[e vl ' héNyl , p: et hoxy- phenyl, phenyl
or thienyl. 7. A congound accor di ng to claim 22 of t he
formul a ®is (C1-C12)a|kyl (C.,-Ce)alkyl (0)-0-Z°, (Co-Cs)alkyl-C{O)-NH-(CH,)m-Z° or optionally

substituted aryl;
Z® for each occurrence is independently amino, (C;-Ci;)alkylamino, amino(Cs-
5 Ciz2)alkyl, (Cs-Cy)cycloalkylamino, amino{Cs-C;)cycloalkyl, N-(C4-Cyz)alkylamino, N,N-
di-(C,-C;2)alkylamino, -NH-C(O)-O-(CHz)m-phenyl, -NH-C(0)-O-(CH_)n-(C1-Cg)alkyl,
-CH(phenyl),, (Cs-C;)cycloalkyl,

H,N-(C,-C;)alkyl-C(0)-O-(C,-C,)alkyl
optionally-substituted phenyl-(CH,), -O-C(0)-NH-(C,-C,)alkyl—

C(0)-0-(C,-Cy)alkyl

10 or an optionally substituted moiety selected from the group consisting of imidazolyl,
pyridinyl, morpholino, piperidinyl, piperazinyl, pyrazolidiny!, furanyl, phenyl, indolyl
and thiophene, provided that when m is 0 in the formula for R® then Z° is not -NH-
C(0)-O-(CHz)m-phenyl or -NH-C(O)-O-(CHz)m-(C,-Cs)alkyl

R® is H or (C-Cg)alkyl;

15 R is (Ci-Ciz)alkyl or -(CHy)m-Z*;

' Z* is an optionally substituted moiety selected from the group consisting of phenyl,
naphthyl, indolyl, thiophene, benzo[blfuran, benzo[bjthiophene, isoxazolyl,

COED S

~ Z°Is H, (C4-Cyz)alkyl, or (CHg)m-ary!;
20 wherein an optionally substituted moiety is optionally substituted by one or more
su.bstituents, each independenily selected from the group consisting of Cl, F, Br, |, CF3,
CN, N3, NO,, OH, SO;NH;, -OCFs, (C1-C1z)alkoxy, ~(CHa)m=phenyl-(X®),, ~S-pheny!-(X%)p,
-8~(C1-C1z)alkyl, -O-(CHz)n-phenyl(X®)s, ~(CHz)n-C(O)-O-(C1-Celalkyl, «(CH,)m-C(O)-(C:-
Ce)aikyl, -O~(CH,)m-NHz, -0-'(CH2),..-NH-(C1-Ce)alkyl, ~O-(CH2)m-N-di-((C4-Cg)alkyl),
25  ~(Co-Cy)alkyl-(X%), and ~(CH,)m-phenyl-X";
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[err] - g dlngto claim22 -of the
formul a ”"IW ﬂ!! “m[m [err] 10
29. A conpourgbh swgasgidi ng toxclal formul a PCT/US99/12760 -

- 337-
[err] X® for each occurrence is independently sdieécted from the group consisting of

hydrogen, CI, F, Br, {, NO,, N5, CN, OH, -CFs3, ~OCF;, (C+-Cip)alkyl, (C4-Cy2)alkoxy,
~(CHo)u-NH2,  ~(CHg)e-NH-(Cs-Ce)alkyl, -(CHz)w-N-di-((Cs-Ce)alkyl) and -(CHg)m-
phenyl;
5 X' is -NH-C(=NH-HI)-X3, wherein X? is thiophene, (C;-Cg)alkyl or pheny};
m for each occurrence is independently 0 or an integer from 1 to 6; and
n for each occurrence is independently an integer from 1 to 5;
provided that:
(@) when R® is (Ci-Cipalkyl, or -C(0)-0-Z% and Z° is (C-Cy2)alkyl or optionally
10  substituted aryl; R® is H or (Ci-Ce)alkyl; R” is (C,-Cyz)alkyl or Z* and Z* is thiophene or
optionally substituted phenyl, then R? is not -C(0)-O-(CH;)n-Z where m is 0 and Z is H
or (C+-Cy2)alkyl or wheremis 1to 6 and Zis H;
(b) when R® is (C4-Cy2)alkyl or optionally subsituted phenyl; R® is H or (C,-C)alkyl; R is
(Ci-Cia)alkyl and R® is -O~(CH,)-Z2 then Z is not an optionally substituted moiety
16 selected from the group consisting of phenyl, indolyl, imidazolyl, thiophene,
benzothiophene, pyridinyl, and naphthyl; and
(c) when R® is H or (C-Cyp)alkyl; R® is (Cy-Ce)alkyl; R is (Cy-Cy)alkyl; and R%is -O-Z2 or
-S-Z2, then 22 is not an optionally substituted moiety selected from the group consisting
of phenyl, naphthyl, thiophene, benzothienyl and indolyl.

20 23. A compound according to claim 22 of the formula
o) R® (R configuration)
X!
\?)L ﬁ _N n
X2 N-
wherein

; and

2% is -CHz-NH,, -(CH,)"NH,, -(CHz)s-NH, or

X' is -(CH2)-N(CHs); and X2 is benzyl; or
25 X' and X? are taken together with the nitrogen atom to which they are attached, to form
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2R[e[]r] :s vl [err] ”l II Irllr LS mnidt rR[o-ph]en_yI or

- phenyl - et hyl ; or . Riﬂ” l! an err] is

or [err] 5 vibessdkor s [efFe o I IgMd Rlerr] is PCT/US99/12760 -

3, 4-di chl or ophenyl or . or [err] Rerr] is

and Rlerr] is 3,4-dichlorophenyl. 30. A pharmaceuti cal
conmposi tion conprising pRUNA aim l~a a
pharmaceutical ly accept ¥F pha utiffal Iyy accept abl e
10 carrier. A ' i 2™ g O effect from
one or nore of a somatostati pt or in A subject in need

t hereof, which conprises ad Tl teri ngNa conpound according to claim1l
or a pharmaceutically acceptablyg salt thereof to said subj ect. 15
32. A method of eliciting an an nist effect fromone or nore of a

somat ostatin subtype receptor in’ bject in need thereof, which conprises

adm ni stering a conpound accordingYo claim1l or arpmaceutically
accept abl e salt t hereof to _sai)d subject. Nﬂ{‘
_338- 33. frethod) of & onk_gm gor.e of a

somat ostati n subtype receptor Nybj ect in need the\r“eof, whi ch
conpri ses adm ni stering a conpodnd according to claim 1l or a
pharmaceutically acceptable salt thereof to said subject. 34.

A nethod of treatin cro, i S, ' | sease, systemic 5
sclerosi s, external g%ﬂd i%&éf‘d %‘g‘%@@@icﬁ“ﬂg@%ﬂ@@%@%nd ascites,

VI Ponm, nesi dobl astosi s, hypep nsyks ni sm (Bashfiguation) .
Zoll'inger-Ellison Syndrone, diarrh@a, 3 Al DS rel ated diarrhea,

chenot her apy rel ated di arrheaXss Nrrijtabl @ Bowel Syndr one,
pancreatits, small bowel obstruckiong}gasffoe I\Zaefl ux,
duodenogastric reflux, Cushing sXSyndronEN adotl§ opi noma,

hyper par at hyroi di sm 10 Graves' Disease, diabeti®Q neuropathy, Paget's

di sease, polycyghdreinovary di sease, cancer, cancer cachexi a,
hypot ensi on, posst_gr andi al hypotension, panic attacks, CH secreting
adenomas or TSHrdcret i ng adenomas, in a subject in need thereof, which

conprises admnistering a corrpound cording to claim1l1 or a
phar maceuti cal | yN ackeppabl e seofH to said subject. 15
5. A method OT/tr\e)athilg (PabBes deri a, insulin
_o L
T et

X' is -(CH,)-N(CHs), and X2 is benzyl; or
X' and X? are taken together with the nitrogen atom to which they are attached, to form

QG

25. A compound according to claim 22 of the formula

and

10
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insensitdvity; Syndronme X, angi opat hy roI | fer atr ve retinopathy, dawn

phenonenon, Nephr opat hy, peptr aneous and
pancreati cocut gaRlssaek | St Ul a, tery dpétibon2760 -
syndronme, acute or chronic pancreatrtrs gas rorntestrnal hor none
secreting tunors, angi ogenesis,.inflammato di sorders, 20 chronic

al l ograft rejection, angioplasty, graft v bleeding or gastrointestinal
bl eedi ng in a subject in need thereof ich conprises adm nistering a
conpound according to claim1 or a phajngl8utically acceptable salt

t hereof to said subject. . & -Hl < thod of inhibiting the
proliferation of hel i cobact er pylori #n aisub'ect i n need thereof,

whi ch conprises adninistering a con6unN”a di aim1l or a 25
pharmaceutically acceptabl e salt thereoF HN_#ai d hj ect . 37.
A pharmaceuti cal conposrtron conprising a conpound according to claim

22 or a phar nacediereiraX? ig peahiorphdriyl; psadthoxymhesy 2, d-rddluarogﬁanvﬂmrmlenytal Iy
acceptabl e carrier. compo n% 'd@qué‘gm E fihd ktinlian9 an agoni st
m)re o’f‘\ A a0 52 t

effect fromone or ype receptor in a subject
in need thereof, which conprises adm ni st @. a conmpound according to
-

claim22 or a pharmaceutically acceptable thereof to said

subj ect . 39. A nmet hod of eli ng an antagoni st effect from
one or nore of a somat ostatin subtype feg€ptor in a subject in need

t her eof, which conpri ses NH Hi MeO

- 339- adm ni stering a,c bod_jaccoydiing to claim22 or a
pharmaceutically acceptable salt X t ffer ep 0 @s subj ect .

40. A nmet hod of binding one or nore somahl ati N btype receptor in a

subject in need here ch co rrs ni sterin npound accordi ng
toclaim 5 8?6"%1 p'ﬁé’rm e°3{5 B @"eg?ﬁ'l‘gﬂf' ?eof to said

subj ect . 2721. Acémpammmi;caﬂmrtealaim@'anhofmmalhy, rest enosi s,
Crohn' s di sease, systenmc sclerosi s, externalgand internal pancreatic
pseudocysts and ascites, VI Ponma, nesi dobl ast oi s, hyperinsulinism
gastrinoma, Zollinger-Ellison Syndrone, diarrhe 0 AIDS rel ated

di arrhea, chenotherapy rel ated di arrhea, scleroder Irritable Bowel 10
Syndrone, pancreatitis, snall bovp obstrug¢ti oh,| ~gastroesophageal

refl ux, duodenogastric refl ux +~—nNCushi yndr ome, gonadot r opi nonsa,
hyper par at hyr oi di sm G aves' Di éeals “difabeti ¢ neuropat hy, Paget's

di sease, polycystic ovary disea N ~Nanc achexi a,

hypot ensi on, postprandi al hypot ¢ paniH ) ‘yks@ secreting
adenomas or TSH secreting adenors in a subjec t hereof, which 15
conpri ses adm ni stering a conpound according to claim?22 or a
pharmaceutical ly 28.ac cApbmpbundsmcordingdo claim 22 ofthe thrmulgj ect .

42. A method of treating diabetes nellitus, hyperlipidema, insulin
insensitivity, Syndrome X, angiopathy, prolife e retinopathy, dawn
phenonenon, Nephr opat hy, pepti-c ul cers, eR ocut aneous and

pancreati cocut aneous fistula, 20 Dunpi ng syndriomeyH wat ery di arrhea
syndrome, acute or chronic pancreatitis, g oi ntesti nal hornone
secreting tunors, angiogenesis, inf at off y @ sor ders, chronic

all ograft rej ecti on, angi opl asO N @ gastroi ntesti nal
bl eedi ng

10 29. A compound according to clairn 22 of the formula
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in a subject in need ther ses adninistering a compound
according to claim2 ﬂ III & MEEM" cally acceptable salt thereof to
sai d subj ect. @0 99/64401 i nhi biting the pPEIIUSYETéON Of

hel i cobacter pylori in a subject in need thereof, which conprises
admi ni stering a conpound according claim22 or a NHphar maceutical ly
acceptabl e salt thereof, to said subject.

- 340-

NZ N=N
\/>— Rs
R’ )\/ N
wherein

and R” is m-nitro-phenyl or 2-phenyl-ethyl; or
H
‘*r“ m
y U

andR’is

H
yYN\/\/

5 Ris and R is 3,4-dichlorophenyl or ;or

\/U and R’ is 3,4-dichlorophenyl.

30. A pharmaceutical composition comprising a compound according to
claim 1 or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable

10  carrier.

31. A method of eliciting an agonist effect from one or more of a somatostatin
'sybtype receptor in a subject in need thereof, which comprises administering a
compound according to claim 1 or a pharmaceutically acceptable salt thereof to said
subject.

15 32. A method of eliciting an antagonist effect from one or more of a
somatostatin subtype receptor in a subject in need thereof, which comprises
administering a compound according to claim 1 or a pharmaceutically acceptable salt
thereof to said subject.
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33. A method of binding one or more of a somatostatin subtype receptor in a
subject in need thereof, which comprises administering a compound according to claim
1 or a pharmaceutically, acceptable salt thereof to said subject.

34. A method of treating acromegaly, restenosis, Crohn's disease, systemic
sclerosis, external and internal pancreatic pseudocysts and ascites, VIPoma,
nesidoblastosis, hyperinsulinism, gastrinoma, Zollinger-Ellison Syndrome, diarrhea,
AIDS related diarrhea, chemotherapy related diarrhea, scleroderma, lrritable Bowel
Syndrome, pancreatitis, small bowel obstruction, gastroesophageal reflux,
duodenogastric reflux, Cushing’s Syndrome, gonadotropinoma, hyperparathyroidism,
Graves' Disease, diabetic neuropathy, Paget's disease, polycystic ovary disease,
cancer, cancer cachexia, hypotension, postprandial hypotension, panic attacks, GH
secreting adenomas or TSH secreting adenomas, in a subject in need thereof, which
comprises administering a compound according to claim 1 or a pharmaceutically
acceptable salt thereof to said subject.

35. A method of treating diabetes mellitus, hyperlipidemia, insulin
insensitivity, Syndrome X, angiopathy, proliferative retinopathy, dawn phenomenon,
Nephropathy, peptic uicers, enterocutaneous and pancreaticocutaneous fistula,
Dumping syndrome, watery diarrhea syndrome, acute or chronic pancreatitis,
gastrointestinal hormone secreting tumors, angiogenesis, inﬂamnﬁatory disorders,
chronic allograft rejection, angioplasty, graft vessel bleeding or gastrointestinal bleeding
in a subject in need thereof, which comprises administering a compound according to
claim 1 or a pharmaceutically acceptable salt thereof to said subject.

36. A method of inhibiting the proliferation of helicobacter pylori in a subject
in need thereof, which comprises administering a compound according claim 1 or a
pharmaceutically acceptable sait thereof, to said subject.

37. A pharmaceutical composition comprising- a compound according to
claim 22 or a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable carrier, |

- 38. Amethod of eliciting an agonist effect from one or more of a somatostatin
subtype receptor in a subject in need thereof, which comprises administering a
compound according to claim 22 or a pharmaceutically acceptable salt thereof to said
subject. i

39. A method of eliciting an antagonist effect from one or more of a
somatostatin subtype receptor in a subject in need thereof, which comprises

PCT/US99/12760 -
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administering a compound according to claim 22 or a pharmaceutically acceptable salt
thereof to said subject.

40. A methad of binding one or more somatostatin subtype receptor in a
subject in need thereof, which comprises administering a compound according to claim
22 or a pharmaceutically acceptable salt thereof to said subject.

41. A method of treating acromegaly, restenosis, Crohn'’s disease, systemic
sclerosis, external and internal pancreatic pseudocysts and ascites, VIPoma,
nesidoblastosis, hyperinsulinism, gastrinoma, Zollinger-Ellison Syndrome, diarrhea,
AIDS related diarrhea, chemotherapy related diarrhea, scleroderma, lIrritable Bowel
Syndrome, pancreatitis, small bowel obstruction, gastroesophageat reflux,
duodenogastric reflux, Cushing’s Syndrome, gonadotropinoma, hyperparathyroidism,
Graves’ Disease, diabetic neuropathy, Paget's disease, polycystic ovary disease,
cancer, cancer cachexia, hypotension, postprandial hypotension, panic attacks, GH
secreting adenomas or TSH secreting adenomas, in a subject in need thereof, which
comprises administering a compound according to claim 22 or a pharmaceutically
acceptable salt thereof to said subject.

42. A method of treating diabetes meliitus, hyperlipidemia, insulin

- insensitivity, Syndrome X, angiopathy, proliferative retinopathy, dawn phenomenon,

Nephropathy, peptic ulcers, enterocutaneous and pancreaticocutaneous fistula,
Dumping syndrome, watery diarthea syndrome, acute or chronic pancreatitis,
gastrointestinal hormone secreting tumors, angiogenesis, inflammatory disorders,
chronic allograft rejection, angioplasty, graft vessel bleeding or gastrointestinal bleeding
in a subject in need thereof, which comprises administering a compound according to
claim 22 or a pharmaceutically acceptable salt thereof to said subject.

43, A method of inhibiting the proliferation of helicobacter pylori in a2 subject
in need thereof, which comprises administering a compound according claim 22 or a.
pharmaceutically acceptable salt thereof, to said subject.



