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Backgr.ound of- I nventi on Fireld of the lhvention 5 . This

oy ol oo o o) B AL R b M K abunreroE 0

-manmal i an Neur opept i de r eceRECEPTOR ANTAGDNISTS ates to the use of
such conpounds and conpositiqgns. in treating. conditions related to an
excess of neuropeptide Y such as —Qﬂm&-&gw‘* Y, ders and certain

car di ovascul agieig endiBn. Description of the Related Art

Neur opept i de gﬂ?ﬁ?%’e’ﬁrst isolated in 1982,  is widely distributed in -

t he ‘&entral is ipvantionaelatesi e theuse afeertain subsiied A1 e for a rrultltude

of bi ol ogi cal t nani mal
1 ol 09 mo {rﬁ fe& 5! cﬁp)}ri?maﬂﬂ‘é d%@éﬂe@%néﬂ‘@el@&fvbggﬂﬁ%&o hafoiny

studi es have Sht ct1vat of neur opept ors i's
related to vabteummphdereqeptomﬂhiuetheewat%to thetusaqu stehycompownsisiatsks, 13:

01 oo oo ( PoOp SR gy SahdRins polue B Hes o pavropbife Bén as

50 (1992) ;. andeédmgsulsomeﬁamcm'tamomliovamuiawlmsem or,_ Flood and Morley, -

Pept i des, %63 QQ.G 89k | bowitz and Al exander Pept i des, . )
12: 1251- 1260 nl ey ‘et al. Peptldes 13:581-587 (1992) o
20 e undmopﬁpﬁdél%amude firsPRBolated inl B2, [s\ﬂﬁhelyﬂﬁtnbdtséhrﬁﬁﬂ :

state that, neur o tide st.i.nul.us of food
i-nt-ake, and- aﬁepmmrpegpnﬁeral “e“'93§588fﬁsﬁeﬁmﬁ'@ﬁ?‘?&w%’% ffﬂ)‘géglf‘%'nm on. °

They further et iRtie Er’éﬁiad@ﬁe'p‘éﬁﬁhétyoflanous ammamame@had@s%m& are :
associated with _l-oss of appeti ese reports clearl i ndi cate that

conpounds t ha@cliyatiopiof "FH PSE'E";Q/Y? veespiars isrefated tq Y?SWFP‘I‘S"F@WCWWS tedt

hypertensygn g, ®egol Peptidds, 18! 9@#—918 (186), McCauley EP&M@ .ﬁbeaHn&ol -
5,576,337 report that physiol 0gi cal di sorders rel at neurog'eptlde_

Y i ncl ude: Exp. Thero 853-@58 1992 send §e~md&marsgat.c8n ue"hmpol
vessel s or thgg (ﬁ?gi) é%&ioeéﬂmtgatfﬂn org%gmguﬁﬁaa%g%ﬁﬂéﬁﬂ? Fib%%r énJ ﬂbh ’ shock, - -

cardi ac hypertr I'ncrease sure al
i nfarction, - siRepiides; 30HESOGEORY), zh.mbpu\ﬁtmaaﬂ Alexandepaappds,dj_ 1259312@

dhscase, and oG TBh) SEBY R LRI g RE B 0 (10w | of éd
to increaged sy npatGmhdemaeambHakaris_oht YiFS) Magyxta9d| [Wol. d6],1183-189, state thatif ter -
coronary arteny Su ey and QPe L AR ANt food reie, BTG o
PCT/ | B98/ 0105%asoconstriction leadmg to hypertension. They further point out thatlow levels of
neuropeptide Y (NPY) are associated with loss of appetite. These reports clearly
indicate that compounds that inhi_bit the activity of this protein will reduce
25 hypertension and appetite in animals.
EP0759441 and U.S. 5,576,337 report that physiological disorders related
to neuropeptide Y include:
disorders or diseases pertaining to the heart, blood vessels or the renal system,
such as vasospasm, heart failure, shock, cardiac hypertrophy, increased blood
30  pressure, angina, myocardial infarction, sudden cardiac death, arrythmia, -
peripheral vascular disease, and abnormal renal conditions such as impéired flow
of fluid, abnormal mass transport, or renal failure;
conditions related to increased sympathetic nerve aétivity for example, during or
after cororiary artery surgery, and operations and sugery in the gastrointestinal
35 tract;



cerebral diseases and diseases related to the gentral nervous system such

as cerebral infarction, neurodegeneration, epilepsy, stroke, and
~conditions related to stroke, cerebral vasospasm and perBIsOIaEe, |
depr essi WO &ﬂ%m%tyt schizophienia, and denentia; 5 conditions _
related to"pain or nociception; ~ di sgases related to abnornal
gastr0|ntenst|nal notility and secretion, such as different forns of
il eus, urinary incontinence, and Crohn's disease; abnornmal drink and
f ood i nt ake di sorders, such as anorexia and netabolic di sorderss;

di seases T el 2l 2fd Gish SEULALN FUiSE 4R rblBRoctBthe epnitralnetvious syStet, GehaS 10
condi ti ons of®§ ga ers associated with infla tion: ditio Fe?été&h?ry
di seases, sugérebsal infatction,neyredeganeEeR, %Pré]FB&YmE? Zodgopdi 'f?e

br-onchoconstr tlon fhi passio hmuelyne rel ease, such
ﬁ@%@bgﬁ%ﬁﬁw férinfihage, Aeprissivh, )

as | euf growt h hornone, insulin, and prolactin.
- WO 96/ 14307 . deﬁzapmemasamdememw benzyl am ne derivati ves whi ch 15

selectlvely bingd .to h 1 receptors “The
synt hesi s®of CBB&‘P 5%4:@%{‘/;&?@?&& X

E yridines is gescu?ﬁed in
Pharm Chem Qiise%ges ﬂe?&eﬂ 198Bjome) gast(oimenstma tiity and s4rg

~conpounds were rep orted have an dgéggér activity.
~-Summar y--of- trﬂéﬁqfﬁvtefﬁfmﬁﬂ leys. URR H nvenei%lr %%rbfg\%t@i 3 conpound of the

formula abnormal drink and food intake disorders, such as anorexia ang ggtabolic

SR err] o dsanter; degasssgl to seual AERH F opraiichly 8 st Shd E it

be CRI-erryly ore gﬁﬁ?hrdﬁaﬂjeﬁaémemmimflaﬁmaﬂoand E 25 rrust be N and F
Tand* G are sel ect

romN err of so that at
“feast one of- tEsuratGYrﬂj%Qassé- CBrasmM?? 5%@'@ ‘%ﬁ} éd]"‘i"t“?égml nes
represents a bronchocon@ﬁ’@@o@%ﬁdtd‘%aeéhﬂate&m abmrtrml hormionedelegse, SMSBRSB and

-E are both N, and MO 99/ 07703
PCT / I 898/ 0105/8utinizing hormone, growth hormone, lnénllm antf“ p%n ; 3

‘WO 96/14307 describes substltuted benzylamine derivatives which
15 é_elec'avely bind to human neuropeptide Y1 receptors.
The synthesis of certain 4-aminopyrrole (3,2-d) pyridines is described in
Pharm. Chem J. 22, 185 (1988); 8, 14 (1974); and 7, 19 (1973). These‘
compounds were reported to have antibacterial and antitumor activity.

Summary of the Invention
20 This invention provides a compound of the formula

R?. |
s
| ]
\'B/ G '

wherein:
B, D and E are independently selected from Cl'@!1 CR® or N with the proviso

-that atleastone of B, D and E must be CR’ or CR9 and atleastone of B, Dand E
25 mustbe N: and F and G are selected from N, NR*, or CR® with the proviso that at
least one of F or G mustbe N or NR* and one of the dotted lines represents a
bond and the other represents no bond; and when B and E are both N, then one

of F or G must be CR®; and



Rlerr], Rerr], Rerr], R[err] and R[err] are independently selected from
H, (C[err-]---C[err]) IkyI (C[érr] - err]) alkoxy, (Cerr] -
Clerr]) tRigabiths (Clerr] - Qerr]) alkenyl, (derr] - O erndpmsdhaosy! .
(derr] r]) . perfluoroal kyl , (C[err] .- ([ err]) perfluoroal koxy,
(CH[err])[er (derr]- Cerr]) cycloalgyl, (CHerr])[err](Cderr]-- — .
Cerr]) cycloal kenyl, and (CH err])[err] Ar, wherein each al kyl,

al kenyl , al kynyl, alicyclic and Ar 5 group may be i ndependently
substituted with one to three substituents sel ected fromthe group

(C:ngns Icsé& ng of Br, &1 R"FR‘ W[a?ﬂrﬂﬁ{re indepeRtént/ §<4!e¢:tec§76rsn'hr|~]|.)(Ofi1L 3% alkﬁqfﬁ”]

NR[ err] R[ err]-Ce) alkoxy. (QHC@G{@MK)’[ €671 Coralkam, 'e )]a}'fYéVli IC'(R‘[@ér r] - :
|
CLertl) oxe] Fadydpphi (&1 poimbicanoxy, (CHijy [{e:?)]r Rl letmcs; e,
or NH(CH err ]gypbalk]en!loand @Hz)nAu wlyerelmescb alkyk atkenyl; a muwal mmdpbhdent |y
bsti tutgd vy
Sonet st ng" ot A detokgafftonny: substhBR Wil 7813 gD S0b R Beiligd 0P
(Jerr] - d drarh )habmb 0036@'?930*5' CLFe NR 'R, @[Qar-1Qs) alicylk NO,, CIS] €0OQH, CN

COOH, OH, andgﬁl—%g _ Rerrlis: CR[errl [e,rr]
when Rlerr] i qﬂ" |f ‘mor nis zero the other of mor n nust be at
| east 2;and GHz NR[ err] or-—a bond; and Rlerr] is f&‘ldro gen,

(Clerr] - C[e?r'f)“R%{k or aryI G(C[erW(Cﬂz)ﬁtf’brN"ﬁHﬁi(ﬁwcﬂWPf'kﬂ (CHz)n[err.]_.

' '((‘4 Cy) cycloalkenyl NH(CHZ).. morpholmyl NH(CHz),. plperazmyl or NH(CHz)..
10  pyrimidinyl wherein each ring may be independently substituted with one to three -
- substituents selected from the group consisting of Br, Cl, F, NR®R?, O(C1-Cs)
alkyl, (C1 - C) alkyl, S(O)m (Ci - C) alkyl, NOz, CN, COOH, OH, and SH and;

CH.O0R'

ot 'G . ‘NQ o o )
ke RN O

N/\-\—'—N/ and
- v \ L
) /(CHz)m
when R2is N G if m or n is zero the other of m or n must be at least 2;and
' (CHz)n

o
Gis S, 0, NR? or a bond; and R® is hydrogen, (C4 - Cg) alkyl or aryl; (C; - Cg) atkyl — "c -

o
]
15  oranyl— ¢ —;
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Rlerr] and R%e/r(r,‘]’ are |ndependently sel ected from hydrogen F*_&err%?
Cerr]): (Cer] - (err]) alkyl (Cferr] - ? B ,
(CH[err]).[err] N[(C[err] - C[err])_.alkyll[err] and (CH[err])[err] OH- and
nis and integer fromzero to six, mis an integer fromzero to

two; - 5 k is an integer fromtwo to four; " Ar is an
aromati ¢ hydrocarbon or a heter ocycl ic ring of three to seven atons or
a bicyclic heteroq,yclrc,rln a tom one of which is trogen,

‘sul fur ~ or ofyRM tg’ﬁlrgdependentfy se? de‘&ﬁﬂ"\/WPFPQﬁﬁ‘e(cbr (ﬁﬂgsélkb"mat if Fis.

NRlerr], G ieg, CBL)EEIISJI&? (??%Il@xﬁ‘ Fs[e:-i».. NRG:S CRERYN andRCH; kaQadds met hyl,

Rerr} is phenyl err] are hydrogen then err] must not 'be'.
NEt[err], HN(CH[é]'rs]a}"FéWPPeNE?’PéPHmW(G-l[err])[err] COOH, - :

HNCH CH : 15 pi i di nyl,
m)rpLgIrlr]nyl [erNrH}\l %Prﬁel%&ﬂ%@%r” ) eE(ra]”] HN(CH err])[err] CIFEII[ EEH | ny

HNCH er r§CH( CH[ erk:})a[nenﬁeyerfrom two ‘CHerr])CH err] (CHerr])[err] CH3,
-'}"HNCI—l[err]CI—lzCI—l[err] [err] - . .and with the further proviso that .

if Fis NRerr], o ] 20 an_d

AR[er r] are both - rret'%lgf‘ rﬁéﬁl&ytﬁ? erﬁ?]am cl'i%mﬁ?g l(t?]eogen en R er r]

_fmust not be atoms ora brcychc heterocyclic nng at least atom one of which is a mtrogen sulfur -
or oxygen atom; :

B and with the proviso that if F is NR*, G is CR®, B and E are N; D is CR; R
10 is methyl, R® is phenyl and R* and R® are hydrogen then R? must not be '

NEt, HN(CH;). NEt;, HN(CH;). COOH, HNCHzCHzOH HNPh, HN(CHz)zPh

I ' ~ : :OCH3
_ OCHgs R OCH3
HN(CH2)2 : HN< :

15 piperidinyl, morpholinyl, NHNH;, HNCH(CHa)2, HN(CH,)s CHa, HNCH2CH(CHs).,
HNCH(CHa)CH2(CH,)sCH3, HNCH,CH=CH,, '

HNCH,CH |
HN CH;CeHs or
N CHj

and with the. further proviso that if F is NR®, G is CR®, B and E are N; D is CR'; R1
20  and R® are both methyi and R* and R® are both hydrogen then R? must not be

HN(CHz)z



WD 99/ 07703 ' PCT/ 1 B98/ 01053

5 Jerr] : ’ * 7 and with the-further -proviso that if F
is NRLerr]w " err], Band Eare N, Dis CRerr]; Rbef/ABosnTésa 1l
and Rlerr] grquozyﬂgen then R.err] and Rlerr] nmust not both be the sane
and be _[err] ' and with the furth provi so t hat when B, F are
N Gis NR[err]; Dis CRerr]; Eis CRerr[; Rerr], Rerr], and R[err]are
H then R err] nust not be 15 NHerr], Nwve[err], NHWe, OH Ow, .

HNCH,CHaN(CoHs)a,  HNCHLCH HNCHCeHs

HN(CH,):CeHs » . HNCH;CHg

HN

or HN-N - NCHs

and with the further proviso that if F is NR%, G is CR®, B and E are N; DisCR';
R3, R* and R® are hydrogen then R and R? must not both be the same and be

HN(CHZ#_@ ~_©\ |
16 ) N(CH3)2 or HNPh_

. and with the further proviso that

when B,F are N; G is NR*; D is CR*; Eis CR%: R!, R, and R* are H then R2 must
not be '

15 . NH;, NMe,, NHMe, OH, OMe,

T o o -
HN HNJ\ HN” N
. y ) o / )

when Band G are N; F is NR* E is CR% D is CR'; R', R and R’ are H: and R*is
OMe, then R® must not be
20

; and



[err] when B and Gare N, Fis NRerr]; EIS CRlerr]; DISCR'

R[err] Rlerr], and Rerr] are H, and Rerr] - OWe, then R3 rrust not bemw

VD 99/ 07703 .
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-when B'and Gare N, Fis NRerr]; EIS err]; Dis CRerr]; Rer],-
Rlerr], and Rlerr] are H, "and Rerr] i NH2 then Rlerr] nmust not be 5
[erF] when B and F are N, GIS NR[err]; Eis CRerr]; Dis -
CRlerr]; Rerr] and Rlerr] are H Rerr] and R[err] are CH[_err] then
Rlerr] nust not be 10 Jerr when B and F are N, Gis
NR[err]; Eis Pf"? B is CR s‘iﬁ"&'r]and Rlerr] are H Rerr] is

CH err] and Rlerr] PB O1L‘ ’[err]C]-I_then Rlerr] nust not be 15

'[er_r] :“x

"oc1-|3' ' S ocH, . and

_whenB and GareN;Fis NR4 Eis CR’ DisCR% R, R and R® are H; and R2 is
NH: then R must not be

5 SR -
075 . HO=f=H O< —t=H
OPOH. - i 0P OH . a",",d’ :
" when B and F are N Gis NR4 Eis CR’ Dis CR1 'R'and R® are H; R®and R* are’
CHs then R? must not be
10 S
far eSS oy e O
o when B and F are N G is NR4 E is CR’ D is CR1 R'and R® are H R’ is CH3 and
' R4 ls CHzCHzOH then R? must not be
15 .
' NHz or _ . .
_'HN/\© o
_ o rand | o
when B and F are N GisNR*% Eis CR’ Dis CR' RYis CH;; R®is CHs; R®is Hand
' X
20 R'is  N-NH  then R*mustnotbe

O.

NMe, NHMe, or N : and

whenEandFareN; Gis NR4 Bis CR’ D is CR"; R"; R% R* and R® are H then R
25 mustnotbe

NH,, OH, OCHs, NMe,, NHEt, NHMe,

o emmemay s

YN S g e e ag gl Abee et s e Ll



when B and F are N, Gis NR[err] Eis.CR[err]; Dis CRerr]; Rerr]is

CHerr]; Rlerr] is CHerr]; R[err] Is H and [err] =~ 20 Rlerr] is- =

[err] - thgdoo®fes] nMust not be NMe[err], NHWe, or [wd¥iBesnoieasd

when E and F are N. Gis NRerr]; Bis CRlerr]; Dis CRerr]; Rerr];

Rlerr];. Rerrland Rlerr] are Hthen Rerr]y 25" -nust not be NH[ eTr],
OH, OCHerr], Nwve[err], NHEt, NHI\/e WD 99/ 07703

PCT/ 1 B98/ 01053 7 lerr]
when E and Fare N Gis NRerr]; BIS CRlerr]; Dis CRerr]; Rerr] is

CH err]; and R[e@r] R[err] and R err] are Hthen R err] nmust not be

NH err] or OH § E and are N Gi MBis CRerr]; D
is CR err]; R|_I-IN’] CH[er err] rOHandlﬁ err] = and -
Rlerr] are H then R[err] mus t be NH2 or OH and wheh E and F are -

N, Gis NRerr]; Bis CRlerr]; Dis CRerr]; Rerr], Rerr]; and Rerr] -are
Hand Rlerr] is 10 OCH3 then R err] nmust not be

G i
' / | L ;and.
when E and F are N; Gis NR“ Bis CR% Dis CR" R'is CH,; and R®, R%: and R’

are H then R? must not be NH, or OH; and

when E and F are N; Gis NR* B is CR® D is CR: R'is CHchzCHa, and R3 R‘
-and R? are H then R* must not be NH, or OH: and

when E and F are N; Gis NR* Bis CR®; Dis CR%; R', R% and R9 are Hand R?is -
10 OCH; then R® must not be

e T rrom oo s“'—\

HsCO Hsco H3c0 - HsCO:

15 WhenEand Gare N; F is NR* Bis CR% D is CR"; R?is NHy; R", R’ and R° are H
then R* must not be CHj or

o~ Cre of\Cr «\Cr Ny O
i, e

H HCO : and

20 whenEandF are N; Gis NR% Bis CR% Dis CR"; R?is OH; R, R“ and R°areH
. then R® must not be CHs, Et, or



[err] 15 When E and Gare N, Fis NRerr]; Bis CR[err] Dis CRerr];

Rlerr] is NHerr]; Rerr], Rerr], and R err] ‘are H- then R[err] must
not [err] 20 when E and F are N, Bis
‘B 996%035 CRL.err]; Rer]r is OH R[err] Rlerr], gﬁﬁ'ﬂmlﬁ are H
then R[err] must not be CHerr], Et8 ' V\099/07703

PCT/ | B98/ 01053
[err]

. o . ’ et K . ’

HsCO

0 Y“ " ﬁil J@
HeCO SO,CHs ;- HeCO” 2 “SOCH; - ;-
Hacb “Sschy H,co HSCO cow-i2 H;,CO OSOCH; ;
- HeCO” 0’\\\

when E and GareN; FisNR* Bis CR’ Dis CR%: R?is OH: R* and R’ are H and

5 R'is NC
and

then R? must not be Et, cyclopropyl, propyl, or butyl;

when E and G are N; F is NR% Bis CR% Dis CR": R?is OH; R' and R® are H and

C

10 R'is N—NH then R? must not be Et, cyclopropyl, propyl, or butyl;
and

~ when E and G are N; Fis NR‘ Bis CR’ Dis CRY; R?is OH; R and R® are H and
1 R? is CH.CH,CH,CHs then R* must not be
5




and when E and Gare N, Fis NRerr]; Bis CRlerr]; Dis CRerr];

Rlerr] is OH Rerr] and Rerr} are H and 5 R err]is : [err]
then Rl err] nmust not be Et, cyclopropyl, propyl, or butyl; and

‘when E anqyégosiigod\; F is NR[er] Bis CRerr]; DisCR err]; PRITaBI§/HNOSIH;
Rlerr] and R'err] are Hand_ . .10 Blerr] is . [err] t hen-

Rl err] must not be Et, cycloprop‘yl, propyl, or butyl; and when E
and Gare N, Fis NR[err]; Bis CRerr]; Dis CRerr]; Rerr] is OH Rerr]
and R[err] are H and Rlerr] is CHerr]CHerr]CH err]CH err] then Rerr] -
nmust not be g WO 99/07703 _ ] o :

;-and

when E and F are N: G is NR*: Bis CR% Dis CR'; and R', R‘ and R? are H and R“
5 s 2,4-dimethoxyphenyl then R? must not be

O

0\)\/"3\( . 0\'/K/'!k|/, OﬂN\(

; and
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whenEand Gare N: Fi is NR‘ Bis CR° Dis CR% R'and R® are H; Rz is OH and
-R%is CHzCHzCHs then R must not be -

- 'EB' ' ﬁ’@COzH . ’ID\C%CH; '-

5_ s and
when E and F are N; Gis NR*, B.sCR‘ DisCR; R'andR%are H; R®is -
N(CHzCeHs)z and R is CH3 then R must not be CHzCHzCeHs or CHzCHzCHzCHa .
and
10
when E and F are N GisNR% Bis CR%: D s CR’ R'and R%are H: R2 is -
..N(CHzCeHs); and R*is CH(CH;)CH;CH; then R® must not be ...
JI{\N/\ )x(‘ /\ }x,_'\
C K/ J ; and _
15
- whenEandFare N; Gis NR Bis CR% Dis CR"; R" and R’ are H; Rz is NHz and
" R%is CH3 then R* must not be
"1{\/\ "x\‘J\/ ’\/@ and
20
whenEand Fare N; G is NR‘ Bis CR® Dis CR": R! and R’ are H; R®is NH, and
R? is CH(CH,)CH.CH; then R® must not be '
}‘-’\N/\ ’EE\O/\ 2N “OH -
k/o » y s and
25

the following compounds are not included in the invention;



0 WD 99/ 07703
~PCT/ 1 B98/ 01053 . ‘

when E and Gare N, Fis NR[err];: Bis CR[err] Dis CR[erriEﬂ ﬁ{‘@jﬁand
err

Rlerr] aroo990®®8.r] is OH and R[err]ls CH err] rrj
then Rl err] nust not be- - 5 419 [err] : - when E and F
are N, Gis NRerr]; Bis CRerr]; Dis CRerr]; Rerr] and Rerr] are H,
Rlerr]is N(CH err]Cerr]Herr])[err] and Rerr] is CHerr] then
Rl err] must not be CI—I[err]CH[err]C[err]H[err] or

CH err]CH err]CHerr gﬁl[err] and 10 when E
and F are N; GISN errj]; BIS CRlerr]; Dis CRerr]; Rerr] and R err]
are H Rerr] ~10H CI—I[err]C[eacl-],H[err])[err]O%d Rerr] is
CH(CH[err])CH er err] ten R[err]rrus ng

V\,henEandFa " Gis: N a1

Rlerr]q are N, rr] i's w‘

Rl err] nust not be [err]

NR[err]; Bis CRerr]; Dis

NH err] and R err]

nmust not be
“fol row"ng corrpounds are not | ncl uded in the i nventi on;

~ This invention also provides a compound of the formula :
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; 2 -

, R1 R3 R‘ and R® are mdependently selected from H, (C4 - Ce) alkyl, (C1 -
Cs) alkoxy, (C1 Cs) thioalkyl, (C: - Ce) alkenyl, (C. - Ce) alkynyl, (C1 - Ce)
5. perﬂuoroalkyl (C1 -Ce¢) perfluoroalkoxy. (CHz).. phenyl (CHz).. pyridyl, (CH2),
' pyrimldyl (CHz)n (Ci - Cy) cycloalkyl, (CH2)s (Cs-C2) cycloalkenyl (CHy)n furanyl,
(CH)n thienyl wherein each alkyl, alkenyl, alkynyl, phenyl, heterocyclic and alicyclic
‘group r"nay'be independently substituted with one to three substituents selected
from the group consisting of Br, Cl, F, NR°R’, O(C1 - Ce) alkyl, (C1 - Cs) alkyl S(O)m
| (C1 Cs) alkyl, NO, CN, COOH, OH, SH and; - : -
" Rpis NRR', <(CH2)M>
(CHz)a ’
C; - C;) cycloalkenyl, NH(CH,), morpholinyl, NH(CH.), piperazinyl, or NH(CH.),
| pyrimidinyl wherein each ring may be independently substituted with one to three
substituents selected from the group consisting of Br, Cl, F, NR‘R’ O(Cq - Cs)
15  alkyl, (C1 Coe) alkyl, S(O)m (C1 - Cg) alkyl, NO;, CN, COOH, OH, and SH and;

e N
when Ry is N\ / G if m orn is zero the other of m or n must be at least 2;and
(CHa)p

NH(CH), Ph, NH(CHy), (Cs - Cy) cyeloalkyl, NH(CH),

GisS,0 NR® or a bond; and R® is hydrogen. (C1 - Cg) alkyl or aryl; and
R®and R’ are mdependently selected from hydrogen, (C4 - Cs) alkyt (C4-Ce)
alkoxy, (CHz)x N[(C - Ce) alkyl}z and (CH;)x OH; and
- n is an integer from zero to six;
20 m is an interger from zero to two;

kis an mteger from two to four; and phannaceutlcally acceptable salts
thereof;



This invention also provides a conpound of the for mul a: WD 99/ 07703
.PCT/.1.B98/.01053... o _ 12
[err] vvhereln - Rerr], Rerr], Rerr], and err]
ar e i ndepavQieemMY3 sel ect ed from H, (C[err - Clerr]) alkyl., PF@['@W‘}

C6) -al koxy, ((err] Cerr}) thioal kyI derr] - derr]). alkenyl, (err]
- (err]) al kynyl, (C[err] - CJerr]) 5 perfluoroalkyl, (Cerr] -C[er‘r])
per fl uoroal koxy, (CHLerr])[err] phenyl, (CHerr])[err] pyridyl, :
(CHerr])[err] rim dyl CH.err])[err]. (e

cycl oal kyl, (CH| earrq\ntfé%ﬁprwf%kﬁlfé' erqw {flérpbsnwéﬁ'ﬁrR ?"d—f]ﬁeﬁﬁ)[err]
furanyl, ienyl wherein each alkyl, alkenyl,

al kynyl , phe#dpdeﬁgg‘gégg‘/ﬂ@@b%n&d alicyclic . group may be

: mdependently substituted with one to three substituents sel ected _

from t he ‘gr NETx BIN{CR) NETai HN(CH COPH, kit GiGHaQH, HNPIoHNEH)Ph, J err])
alkyl, (Cferr] - CJerr]) alkyl, S(Of[err] 10 ((err] - Cerr]) alkyl,

, CN, COCH, OH, SH d; ) .
e s R o e S HN(CHz ' kﬁé\?&[enmem

(ferr] - Cerr]) cyc NH(CH[err])[err] _ derr])
cycl-oal kenyl ,- NH(CH[ er | norpholinyl, ( err] piperazinyl,
“or "NH(CH err] Y[err] T ki mdionyl “Wheréin o
i ndependent |y substitut &s - X three - 308 sel ect ed
fromthe group consi sting of Br, F NR[err]R[err] O(C[err - (C.err])
) _
: ~ piperidinyl, morpholinyl, NHNHz, HNCH(CHa)z, HN(CH2)3 CH,, HNCHzCH(CHa)z,
- HNCH(CHa)CH(CH):CHS3, HNCHzCH-CHz. _
HNCH.C : NH :
HN CHyCgHs or
. N CHs
10 ' ’ g

- and with the further proviso that if R; and Rs are both methyl and R* and R°® are
both hydrogen then R? must not be |

HNCH,;CHoN(C2oHs)2,. HNCHZCH _ HNCH203H5’

15



15  al kyl ,

~HNCH[er 1] CH=CH

10

15

20

(derr] - C['err]) alkyl, S(OQf[err] (Cerr] - (err]) alkyl,

"Nderr], CN,..COOH, OH and SH-and; ) ' [err]
when Rlerr] is N Gif mor nis zero the other nmust
be at Iea§%°92f‘§m? Gis S, ONRlerr] or a bond; and err 01&3
hydr_o_gen (d-err] - derr]) alkyl or aryl1 and - ] R[err]-“and
Rlerr] are independently selected fromhydrogen, (CJerr] - err]) alkyl
(derr]-derr]) al koxy, (CH err])[err] N[(C[err] - Jerr])
alkyl'][err] and (CH[err])[err] OH, and nis an integer from
zero to six; mis t erger fromzero
k is an int eger( HPRS v 4 o fgﬁ&bﬁm—?ﬁ\aceutrcal*@* éﬂgepyﬁ‘ salts
t-her eof ; WD 99/ 07703 " N
PCT/ | B98/ 01053 ‘ - " , 14N .

and with the provrsothat |f Rlerr] is nmethyl, R err] is phenylf and R[err]
and Rlerr] are hydriogen then R err] nust not be N;gr]

"HN(CH err])[err] NET[err] HN(CH[ err])[err] COOH, HNCH err] CH P‘F‘:]C]—I HNPh,
HN(CH err])[err] Ph, . : [err] - 5 pi peri di nyl,
nmorphol i nyl, NHNH err], [err])[err], HN(CH[err])[err] CHerr],

- HNCH[ err] CH( err] ke r][ TlCﬂ}ICH( CHerr])CHerr](CHerr])[err] CH[ err],

- ert, _ ' : NH

err]

- and with the further proviso that if R3 R" and R5 are hydrogen then R" and Rz must
" not| both be the sameandbe -

OCH; . N(CHa)z or HNPh

| In another aépect, this invention provides a compound selected from the
group consisting of: '
2-Methyl-4-isopropylamino-6-phenylpyrrolo [3,2-d]pyrimidine;.
6-Methyl-2-phenyl-4-pyrrolidin-1-yl-1H-imidazo[4,5-c]pyridine;
5-Methy|-7-pyrrolidin-1-yl-2-thiazol-2-yl-3H-imidazo[4,5-b]pyridiné;

' 2-(1H-Imidazol-'z-yl)-s-meﬂ1yl—7-pyrro|idin-1-yl-3H-imidazo[4.5-b]pyridine;
2-Cyc|ohexyl-5-methyl-7-pyrrolidin-1-yl-3H-imidazo[4,S-b]pyridine;
2-(2,4-Dimethoxy-phenyl)-7-m_ethoXy-S-methyl-SH—imidazo[4.5-b]pyridine;
7-Methoxy-5-methyl-2-phenyl-3H-imidazo[4,5-b]pyridine;
S-Methyl-'z-pyridin—4-yl-7-pyrrolidin-1 -yl-3H-imidazo[4,5-b]pyridine;
5—Methyl-z-pyridin-3-yl—7-pyrr'olidin-1-yl-3H-imidazo[4,5-bjpyridine;
5-Methyl-2-pyridin-2-yk7-pyrrolidin-1-yl-3H-imidazof4,5-b]pyridine;
2-(4-Fluoro-phenyl)-5-methyl-7-piperidin-1-yl-3H-imidazo[4,5-b]pyridine;
(S)-4-(2-Methoxymethyl—pyrrohdm—1-yl)-2-methyl-6-pheny|—5H-pyrrolo[3 2-

d]pyrimidine;



10 and with the further proviso that if Rlerr] and Rlerr] are both

met hyl and Rl err]- and -Rfert]-are ...~ both hydrogen then R err] nust not be
: HNCH[err]CH er Cerr]H[err] HNCH err] CH :
HNCH, er r] &Y P%rr] [err] “W0 99/07703 ~ PCMABSBON0S
. PCT/1B98/01053 15 : 14 [err] -
K- M ; and with the further prowsothat if Rlerr], Rerr] .and R err]
are hydrogen then Rlerr] and Rlerr] nust - 5 not both be the sanme and
be ) [err] | n anot her aspect, this invention

et - Sopron TSR SESASIARAL o LG UNAL Rl
6- Met hyl 2- phemrfolﬂ?:mydmhmlﬁn%l yl - 1 H i m dazo[ 4, 5- c] pyri di ne;
5-Methyl - 7-pyrr ol | dinaehopd orfeyitt ByRbici i TRt Ab-boyrdldy " | A1 ne:
. 5-Methyl-2-phenyl-7-piperidin-1-yl-1H-imidazo[4, 5-b]pyndlne. ,
5 L -(2-Methy|-6-phenyl-5H-pyrrol0[3,z-d]py_nmldm-4-yl)-decahydro—quinoline; '
| -(2-Methyi-6-phenyl-5H-pyrrolo(3, 2-dlpyrimidin-4-yl)-[1,4'bipiperidinyl;
- (R)-4-(2-Meﬂ10xymethyl-pyrrohdm-1-yl)-2-methyl-6-phenyl-5H-pyrrolo[3 2-
d]pyrimidine;
(S)-2-Methyl-6—phenyl-4-(2-pyrrolldm- -ylmethyl-pyrrohdm-1-yl)-5H-
10-  pyrrolo[3,2-dJpyrimidine; and -: . -
- (R)-D:methyk[1-(2—methyl-S-pheny!-SH—pyrrolo[a 2-djpyrimidin-4-yl)-
pyrrolidin-3-yi}-amine.
In another aspect this invention provides a compound of the structure

'RY /}Rs

15 wherein R is C; - Cs alkyl, R‘°' is Arand R?; R?, R° and Ar have the
meanings described above. '

In another aspect this invention provides a method of inhibiting or
alleviating a pathological condition or physiological disorder in a mammalian
subject characterized by or associated with an excess of neuropeptide Y which

20 comprises administering to said subject an effective amount of a compound of
Formula I.
The compounds of this invention are basic in nature and are capable of
forming a wide variety of salts with various inorganic and organic acids. The acids
-that may be used to prepare pharmaceutically acceptable acid addition salts of
25 those compounds of formula | are those that form non-toxic acid addition salts, i.e.,
salts containing pharmacologically acceptable anions, such as the hydrochloride,
hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate,
' isbnicotinate, acetate, lactate, salicylate, citrate, acid citrate, tartrate,
pantothenét_e, bitartrate, ascorbate, succinate, maleate, fumarate, gluconate,



2- (1H m dazol -2-yl)-5-nmethyl - 7-pyrrolidin-1-yl-3Himdazo[ 4, 5-b] pyridi ne;
15 . . . ‘ !

2- Cycl ohe -5-net hyl - 7-pyrrolidin-21-yl-3Himdazo[ 4, 5-b]

2-(2,4- aﬂé%@? ~phenyl ) - 7- ret hoxy- 5- met hyl - 3Hi m dazo[ 4, Ey%‘jflg%/ﬁr& 1053

7- Met hoxy- 5- et hyl - 2- phenyl - 3Hi m dazo[41$ b] pyri di ne;

5- Met hyl - 2-pyridin-4-yl-7-pyrrolidin-1 -yI-3Him dazo[4, 5-b] pyri di ne;

5-Met hyl - 2-pyridin-3-yl-7-pyrrolidin-1-yl-3Himdazo[ 4, 5-b] pyrdi ne; ° 20
5- Met hyl - 2- pyri di n- 2- yI 7- pyrrol i di n-1-yl-3Him dazo[ 4, 5- b] pyri di ne;

(520 (2 e PRSI SR p TRl bt ffarielel MRafbnatbry T

d] pyri midi ne,ethanesulfor\atb Qﬂhﬂérmlfonate and p-toluenesulfonate.

PCT/ 1 B98/ 01053 '

(RS) - 2- Net hyl - 6- pifAgReupds 13t intaract ith NFY rpesptors ang 'Ph'Bfté'éerllg%tf Byt - 5H
pyrrol o[ 3, 2- %preﬁtldb Weit those receptors aréuwuhmltreztlpgmumlemswsardénsdl n- 1- yI

i: m gg;g j gsgq]ng%{ppwﬁé\eur@ephdeY This'i mventl% therePore ?J¥OVIC?eSD a e rtt'lo(y& L-yl-

1' (2- Vet hyl pfugmg comipoRings 8f Pornila Pviieh issiediivelytbinti ko de GRpENde Yecaplarse,
- (2- Met hyl -'6- phenyl - 5H pyr.rol-o[ 3 Ip\érlm ‘l‘%‘ | eirldlnyl
é ]R) 4 (2dl\/Et mﬁfe#ﬁﬂm ipytreaging éﬁeﬁﬂflg‘}'Fl)d [%ﬁé{cgﬁs%’ by ;ﬁgr‘gﬁf las3, 2-
pyrimdineq
(92 2- Vet hyl s o e B ey s ot ~pvr LT Gt L s?’s‘e'é‘n 10

pyrr ol o[ 3, 2- GMeh e ryagq:qusmﬁgart failure, shock, cardiac hypertrophy, i mcrease blood
(R) - Di meygy! p[r%isﬁ?e ra;@mg n@om&vinfébhm@neaé}{ Sardiag R tH, Fhrdinmid V! ) -

--pyrrolldl n- 3 I'n'anot her .aspect this invention ,
‘provides a cmepphq@l msq:laedggagg;tam@bno[@alrrfnal cothgons such as mmgggflﬁwR[ err]’”

s Clerr] - g aBhisthet Bk ahancty O ettt 11 Rierr], Reerr] and A

have neani ngs descr I'n" anot her aspect
this | nvent i cgongitions thlated torincreased sympathetic nexye @ctivity for example, @nnsgvra

Ll ect _char AR PiopRR e SR A ERritbie BF culoBoPn T R Hentnal . |

whi.ch 2015 cdmetji ses adninistering to said subject an effective anount of a - |

- co rmpound of cerebraﬁ%.éerrausle%1 alnd diseases related to the central nervous system, such as

cerebral infarction, neurodegeneration, epilepsy, stroke, and conditions related to
stroke, cerebral vasospasm and hemmorrhage, depression, anxiety,
schizophrenia, and dementia; '
- 20  conditions related to pain or nociception;
diseases related to abnormal gastrointenstinal mofility and secretion, such as
different forms of ileus, urinary incontinence, and Crohn’s disease;
abnormal drink and food intake disorders, such as anorexia and metabolic
disorders; diseases related to sexual dysfunction and reproductive disdrders;
25 conditions or disorders associated with inflammation;
respiratory diseases, such as asthma and conditions related to asthma and
bronchoconstriction; and diseases related to abnormal hormone release, such as
“leutinizing hormone, growth hormone, insulin, and prolactin.
This invention also relates to a pharmaceutical composition comprising a
30 compound of the invention or a pharmaceutically acceptable salt thereof and a
-pharmaceutically acceptable carrier.



The conpounds of this invention are basic in nature and are capabl e of
formng a wide variety of sal ts with-vari-ous--i-noefgani-c and organic aci ds.

The aci ds wgo99m776shat may be used to prepare pharnaceuti cal | pcpggssmiess e
acid addi.tian.salts of 25 those conpounds of fornula.l are those that form
non-toxic acid addition salts, i.e., qpalts containing :
phar macol ogi cal | y acceptabl e ani ons, such as the hydrochl ori de,

hydr obrom de, hydroiodide, nitrate, sulfate,- bisulfate, phosphate, " acid
phosphat e, - i sonicotinate, acetate, lactate, salicylate, citrate, acid
citrate, tartrate, ThisinveRiH slsdridtee to boipositarisusenddon ting obesky asd .

mal eate, fumarate, gl ucona WD 99/ 07703.
PCT/ | B98/ 0 1053'e|ated conditions whnch comprise effective amounts of a compoundﬁg this -

gl ucaronate, haind a B adkERer WB&W&M@ epet hanesul fonat e,

et hanesulfonate enzenesu fonate and p-tol uenesulfonate
Conmpounds t hat i nt oh prefemed Bs amnempamtss éﬂw@-&r(ﬁrammopmlraaﬂﬁ)wml?y of

5" abseci §te}ﬁ‘ﬁ%ﬁifﬁ%@%ﬁ%@ﬁ%@%%‘egh B AR BERGLT 27

met hod of . usi ng conpoundBetailed-Dest : smtionct i vel y. bi nd to

o TEPL VB ol e e i i O e

pertaining to ﬁliemid:uwtdratuté Garhpoands hmaye prieparedtnd the geheral methods afuch as
vasospasm he a| | u

pressure, angi °‘ﬁ’f08£i?df= hOC ?’?rmﬁfq“%%”@%%c{%?ﬁ dalrjlr;)'?ﬂmlg

per i pher alov.asqodrixovs, &ealsphammccﬁémm 722 185 (1U88Y. O dbovd Feferstites aré rmal red. ..

fl ow of fluid, abnor mel mass transport, or renal failure;, = -
condi tions relBEUROEE] hereinkyrefareReRi heti ¢ nerve activity for: exanpl e,

during or aftesm Sﬁth@HvéﬁﬂorﬁHkg%Bbreﬁé}EdQP%élfdllB%ggBQcﬁdH gery
in the gastrointestinal 1 5 tract . ~cerebral diseases and di seases
related to t heSegYARe&| nervous system such as - cerebral infarction,
neur odegener ati on, epilepsy, stroke, ‘and conditions related to - o
stroke, cerebral vasospasm and hemmrrhage ~depressi on, anxiety,

schi zophr eni a,'Rag tia, CBR® conditions refRied t i RS
noci ception; I related to abnornmal ga I nt tility
and secretion, suc different forns of ileys, ur
i nconti nence, and ' sldisease; _—___ahgor nal diN nk an nt ake
di sorders, such as a [ gpoet abol i c di sor ] at ed
to sexual dysfunctionfand re ro uctive disorders; 25 ondi tipns or .
di sorders associated wi th infl,ammation; respirato dlseE§es such as
ast hma and condltlonsc%blateg to asthma and - bronc const$|ct|on and
di seases related to abnornmal hornone rel ease, such as Ieut|n|2|g
hor nrone, growt h hornone, Insulin, and prolactin.

) o - (b)

15 I - | ©



This i nvent ion also relates to a pharmaceutical conposi t I on conprising a 30
corrpound of the invention or a-pharmaceutically acceptable salt thereof and:

ically acceptable carrier. WO 99/ 07 683 mHos/01053
PCT/ | B8] 5%@3%5 L 17

Thi s. i nvention al so rel at es to corrp05|t|0{§ useful for treating obesity and
rel ated conditions which conprise effective anounts of a conpound of this
invention and a B[err] - adrenergic agent or a thyrom netic agent.

A preferred B[er] adrenergic agent is (4-(2-(2-(6-amnopyidin-3-yl)-2(R)-

5 hydr oxyet hyl am.no) et hoxy)phenyl)acetic acid and its salts and prodrugs;
Detail ed Description of the Invention Conmpounds of Fornula 1
are prepared by rreﬂwwumﬂs(a)amde(bkmay\nlsprbetmepared byme]pmcedurelsneecmawe

Sﬁg%ungﬁeﬁyﬁ#%ﬂ) Hbﬁ(agfgg ﬂ%“%@%?&%#—d#gf@%ﬁ 1<ova ‘et

al . Pharmm. C(n952) dr othéfstafdartisyhthpetic prozedurese The fchemist ef omdireary skill will

i ncor poratged herein ference ounds -of .t he,. i nv i on
may be. pr char BFoRYRe MAtBrRER gepeliopcopgitions may BEHARESA when el k-
I[DtérT /r } 388/ 0105 groups are present. Fdriékample, prot¥¢€ingYroupEnay be requ:red when one of -

Conpounds (a) ﬁéﬁ]%g(wpmf%ﬁ‘%sﬂ gdditional funcliopgiity. h€«°'i5’PBB'é%(ﬁ) &%&BWBM
in Chem Phar gre pared from CAinpRLING {b) Wit d chibfitetingaiy@nt suchnas pRsShoe. 74,
OI‘

4897 (1952 ot her standard synt hetlc procedures. The _che_m st+ of
ordi nary skil PXYM qride..
10 - Compounds of the invention may be prepared by the following reactlon R
sequence ' '
c . . R o
2 . . . 2.
RSN al RN i |
- (@) , ®) -
R® R3

RA_ANO: RA_ A ANH?
L — —
R N u’\© RY7SNT SNH, |

© ' @ o

R3
R2 \H'4
| | )R
RV N

The pharmaceutical utility of eompounds of this invention is indicated by
the following assay for human NPY1 receptor activity.

15



5 recogni ze that changes in reaction conditions nmay be necessary when

different R groups alte present. For exanple, protecti-ng-groups-nay be-. .
requi red Wagy %?Jo the R-groups contains an additi onapcr/Bes/e1053
functional | LY. npound (c) is conveniently prepared from conpound (b)

wi th-a chlerinating agent such as phosphorpgis oxychl ori de. 10 -
Conmpounds of the invention may be prepared by the follow ng reaction

sequence. [err] - 15

The pharmaceutical utility of compounds of this invention is i ndi cat ed by

the foll ow ng g@%i-ﬂhﬂHmm&gbﬁﬁﬁﬂiﬂa&ﬁﬂV' ty. - - WD 99/ 07703
PCT/ 1 B98/ 0105

19
Assay for-Human NPYThe prasgduie usiedds similakia that gescribed by Gordon et al. (J.
: Neurochem. 55:506-513, 1990). SK-N-MC cells were purchased from ATCC-

(Rockville, MD). Cells were maintained at 37°C and 5% CO0, in Dulbecco's modified
5 essential media (DMEM) with L-glutamine and 110 mg/L. sodium pyruvate, which -
was supplemented with 10% fetal bovine serum and 25 mM HEPES (pH 7.3). The

binding assay was performed in 24-well plates (Falcon) when the cells were — -~ ==~~~

confluent. Taking care to not disturb the cells on the bottom of the wells, the media = - -
was aspirated, and 0.5 ml of Dulbecco's phosphate buffered saline (DPBS) with.

10 calcium and magnesium were added to each well. The DPBS was aspirated and - -+ -~ -+

an additional aliquot of DPBS was added and aspirated. To begin the assay, - - S
. binding buffer consisting of serum-free DMEM containing 0.5% bovine serum -

albumin, 0.1% bacitracin and 0.1 mM phenylmethyisulfonyifluoride was added to
each well. The cells and the binding buffer preincubated for 30 minutes at room

15  temperature, at which point the drug dilution and ['***]PYY (NEN-DuPont: 50000 - °
75000 cpm ~50 pM) were added to yield a final volume of 250 ul; Nonspecific
binding was defined with 1 mM NPY (porcine or human, Bachem Califomia). After:
a 3 hour incubation at room temperature, the plates were then put on ice and the .
wells were aspirated. The cells were washed 4-6 times with 0.5 ml of ice-cold

20 DPBS. A dilute solution of Triton X-100 (1%) was then added to each well. After
approximately 1 hour at room temperature, an aliquot from each well was
transferred to a 12x75 mm test tube, and the amount of ['**I] was quantitated ona_
gamma counter with an efficiency of 80-85% (Genesys 5000, Laboratory
Technologies). [Cs values were calculated with the non-linear curve fitting

25 program RS/1 (BBN Software Products Corp., Cambridge, MA).

['*11PYY Binding at Human NPY Receptors Expressed in Sf9 Cells
Baculovirus-infected Sf9 cells expressing recombinant human H17 'subtype

,6f NPY receptors are harvested at 48 hours. At the time of harvest, cell pellets are

resuspended in lysis buffer (20 mM Tris-HCI, pH 7.4, 5 mM EDTA, 0.5 pg/ml

30 {eupeptin, 2 pg/mi Aprotonin and 200 uM PMSF) and homogenized using a'
Polytron (setting 3, 25-30 seconds). Homogénates are centrifuged at 4°C for 5
minutes at 200 x g (~1500 rpm) to pellet the nuclei. The sup_emataht is collected
into a fresh tube and centrifuged at 48,000 x g for 10 minutes. Pellets are washed



The procedure used is simlar to that descri bed_ by Gordon et al. (J.
Neur ochem 55:506-513, 1990). SK-N-MC cells were purchased from ATCC~

(Rockvi l | e, . Cells were maintained at 37[err]C and 5%
Dul becco’ é"‘?rﬁ%fh”%d 5 essential nediia (DVMEM) with L-gl ut ag?%‘gﬁggncth‘?o

sodi um pyruvdt e, which was suppl errenz;@d with 10% fetal bovine ser-um
and 25 'nM HEPES (pH 7.3). The bi ndi ng assay was perfdrnmed in 24-wel |
pl ates (Falcon) when the cells were confluent. Taking care to not
disturb the cells on the bottomof the wells, the nedia was aspirated,

d 0.5 m of |
o 0o O ol B AR TR TR0 (LB B anel o um
gn gddl ti) o]p?l sﬁi‘éd}h@hqﬂétsﬂ’m%aeumkﬂedembcammm wasbed Using PBSanthe assay,’
i ndi n uf fer consr i N rum
a1 burt 1, 0. 1oesHEPedad R BiinaO e RN ECAFL 1t SN ol 7tM BeChicey
to . each B9hi-Calils 1%MM9@19.0b1%ebdvirrwbemmtwdrmn (BSA)iMehwiranes or 30 -
mnutes at room 15 tenperature, at which point the drug-di lLu ééﬂj and

[ [ err]] PY¥5-( N20 pa/reaction e are added to ppy@mpym cARiniBed to yiel d .

f | | $2 1 nmv-
6I\IIPYI ? Sor \é?ngnﬁzﬁmﬁ%’&b& E‘&E}E&gﬁ r%hng ? Wtd’fb%saﬁ@ﬁgfgﬁ?ownééﬂgat 1- on
at - room-t errr[)ef ingllvolume leeO 25amis Nmspemﬁmn@mg ipdeterained in thedgresence O\fve: ldSZO
were aspirate el | s wer co
DPBS. A di | ut g F@IF'E’P’@'&‘H“%’?) e i"\gﬁﬁ&gﬁwﬁ?@’f Mﬁ‘gﬁ“@%ﬁﬁa‘ﬁ?ﬂg %hé‘g'ch vel | .
Af It Fr . amaahdméﬁ‘oyrgk;aMpamm%nmdtztmpetmnahed hyrtraphd qamlun: ro]rn each ,
wel | was transferred to X 0
[[err]] Wi qfwtiPp @lesﬁagﬂfaere mﬁ%oﬁhéﬁ&%%@%{? renicy of--
80| 85;% 5 nges?ﬁytéﬁ%nehﬁﬁé)l rahﬂqrnxed2tlrr;es;ﬁflﬂhﬁmlmg:o&'sbmdhglbuffesiwﬂhdtui@SANer e « ¢
cal cul ated w € non-Jipear .Gurv -
Sof t war e Pr oddc@ammg gount ng?n"!ﬁeF’d others with &R effc%ncgpfglﬁ‘l(:\;] ‘é‘l’&a BP%di ng atr

Human NPY. ReC%QEﬁIcﬁé@ﬁﬂ%e'ﬁ%n%&aﬁleé fitting program RS/1 (BBN Software -
Bacul ovirus-infected Sf9 cel|s expressing reconbinant human H17 subtype

of NPY recept diredugteCrep-»Eambadae, M- hours. At the time of harvest, cell

pellets ag res &eéiAssa 1655 NPYOR Eiitor 2prédsaa i ObEltes PH 7. 4, 5 MM
EDTA, 0.5 [err]g/m 3 err

upep rotoni n_an err
PVSF) and honpgeni z@@eumené vgpre Pe'fOI"P%ﬂ 9&‘8‘6!1"(’%%??% Qocytes Were ﬁﬂ?&%’\g
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HEPES was applied to permit recording of the inwardly rectifying K" current. Drugs

were applied diluted in the high K" media.
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pharmaceutically acceptable carriers and/or diluents and/or adjuvants and if
25 desired other active ingredients. The pharmaceutical compositions containing.
active compounds may be in a form 'suitabIe for oral use, for example, as tablets,
troches, lozenges, aqueous or oily suspensions, dispersible powders or granules,
" emulsion, hard or soft capsules, or syrups or elixirs.
Compositions intended for oral use may be prepared according to any
30  method known to the art for the manufacture of pharmaceutical compositions and
such compositions may contain one or more agents selected from the group
consisting of sweetening agents, flavoring égents. coloring agents and preserving
. agents in order to provi&e pharmaceutically elegant and palatable preparations.
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preparations. . 018t use may also be presented as hard gelatin capsules
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pharmaceutic : g 2o &t e tinodd r.the
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cal ci um phosphat &, or .. sodi ., granulating and 5 disintegrating
agents, for (£<%9§F §ﬁ "%"g&hgwgﬁaﬂgtroﬂal ginic acid; binding agents, for
exanpl e starch, geAqueoussuspensiors, contain thebadtiveatmatgrialg smadmixiuse witRanpl e -
magnesi um st.egr at Sstearic _aci . et S oated
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inert solid dPFLEn ,Pﬂwh&%\ﬁg‘?r&"amp &, lecaine PLR Bﬁbﬁi\@? i
phosphat e or Kpgabhé oxige with fafty hcidsfof &xanim®pulyosyethylene stearate, or -

condensation products of ethylene oxide with long chain aliphatic alcohols, for

25 example heptadecaethyleneoxycetanol, or condensation products of ethylene
oxide with partial esters derived from fatty acids and a hexitol such as
polybxyethyléne sorbitol monooleate, or condensation products of ethylene oxide
" with partial esters derived from fatty acids and hexitol anhydrides, for example
polyethylene sorbitan monooleate. The aqueous suspensions may also contain
30 one or more preservatives, for example ethyl, or n-propyi p-hydroxybenzoate, one
or more coloring agents, one or more flavoring agents, and one or more
sweetening agents, such as sucrose or saccharin. h '
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flavoring and col oring age
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or gumtragaca urring -phosphati des, for exanple soy
bean, | ecithin, andSyaipsrandeiixipamalyde fornulatedeith Mtémim’gamsyfoaekampland
hexitol, glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also contain -
25 ademulcent, a preservative and flavoring and coloring agents. The
pharmaceutical compositions may be in the form of a sterile injectable aqueous or
oleaginous suspension. This suspension may be formulated according tothe
known art using those suitable dispersing or wetting agents and suspending
agents which have been mentioned above. The sterile injectable preparation may
30. also be sterile injectable solution or suspension in a non-toxic parentally
acceptable diluent or solvent, for example as a solution in 1,3-butanediol. Among
-the acceptable vehicles and solvents that may be employed are water, Ringer's

solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are
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B 1  administration, route of administration and rate of excretion, drug combination and
25 the severity of the partlcular disease undergoing therapy.
This invention also relates to compositions useful for treating obesity and
related conditions which comprise effective amounts of a compound of this
~ invention and a Bs - adrenergic agent or a thyromimetic agent |
(4-(2-(2-(6-Aminopyridin-3-y|)-2(R)-hydroxyethylamino)'ethoxy)acetic acid is
30 disclosed in commonly assigned International Patent Application Publication
Number WO 96/35671, the disclosure of which is incorporated herein by
reference, as a R-adrenergic agent. Accordingly, (4~(2-(2-(6-aminopyridih-3-yl)-
' 2(R)-hydroxyethylamino)ethoxy)acetic acid has utility in the treatment of obesity.
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entirety. It i Befﬁlﬂ W lﬂfﬁmﬁ% i theie entirety. dtiisiwelkknewayto aneeskilled in thesart thatj vity
‘of thernogeni csgbdirfty or]ﬁieﬁﬂogéme Effé‘&tls éﬁ SHHp ORIk ?%cgji@ﬁ'bet et Forel Ldeful

therapeutic agent In the treatnent of, for exa sity and rel ated

condi ti ons. 20therapeutic agentiaithe treatment ot ﬁ@'sﬁ)qampl%@bggw and Eﬁ&ﬁtﬁd rauditiens.
| t bt

o s eound of WHGHCFeAtRG obesity, o8RG bt by rbahe diS cbibindd WAEH WY

(4- (2-( 2- ( 6- ancombinatiah of theynstarit(jention, i.e., a compound of this inventionin -~ = -

hydr oxyet hyl a rugs, or- phar maceut i cal y
accept abe sal f@ﬁ%{ﬁ%@ %&?@%&%ﬁ@%@" le'? d to herein as "active
i ngredi ents 25hydroxyetwmm¢bthc)xy)pherm)a¢eticﬁoﬁ p(bdrogsimr phammadentitallyi ng :
humans, via either, t arent e rqut e, Adm.nistration
by the oral r oRGEPtabi Rl dherent (haihalistaled terered B il a8 e altR rarBHein
the possi @ pét conpslirids")idré administeredtoemimals, intlodny Bumans, via either the oral

or the parenteral route. Administration by the oral route is preferred, being more

convenient and avoiding the possible pain and irritation of injection. However, in
circumstances where the subject cannot swallow the medication, or absorption
following oral administration is impaired, as by disease or other abnormality , it is
30 essential that the drug be administered parenterally. By either route, the dosage
of the compound of Formula 1 is in the range of about 0.01 to about 50 mg/kg/day
-body weight of the subj_ect per day, preferably about .3 to about 30 mg/kglday
body weight per day, and most preferably about 1 to about 10 mg/kg/day. body



ci rcunst ances V\/nere the subject cannot swal l ow the nedication, or
~absorption . followi ng oral adm nistrati on is inpaired, as by disease
or ot her abnornallty, it is 30 essential that the drug be_p(milmmms&ered
parent eraWW"“B'SP ei ther route, the dosage " of the conpound of Formula
| is in‘the range of about 0.01 to about 280 nu/ kg/ day . body weight of
t he subj ect per day, preferably about .3“to about 30 ny/kg/day body
wei ght per day, and nost preferably about 1 to about 10 ny/ kg/ day body

WD 99/ 07703 _
PCT/ 1 B98/ 01053 e dosage of theompound '
wei ght, admni rﬂ@g’é’r @ﬁmm%fef} sbnrgl gra(}is %fjwdggddoggsgh ggos ‘P% 9@%6" :
compound . whidh nodifiesdating bebaionis indbraangs of sbq%OfQJ ragﬁﬂte i o017
to .about 15 d /day bodyeightiay: t o

s g%.d?rqwaﬁ%%wH%%%aayt&aa&umoahm y body

about 10 ny/ stered singly or. as a divided
dose. S admm&ieréd%mgmmdwdédtdbeer acti on in treating pathol ogi cal

condi ti ons t he ounds o bhs the v

for treat rﬁent of uﬁ@tﬁ&? equence °gr§$‘?+€ﬁ§£°§ﬁ§ﬂ as Sﬁ%&%ﬁbggbﬁ%ﬁﬂg ee

and goats. [f"b"“§° SrEP B kS pPésenb dnvention possesmtutlhtu fot: atreaémsnt oh n&!gk'f}*%e
t ment

used for t he of household

“ant mal sTsuch” ammsuahoa%awme %‘ea(fﬁeﬁpsﬁpgt oS- o A an g‘?ﬁ%gf e

conpound of agdaﬁo,@we\sé Qféedr fir! meotreamieﬂhtmfr househokh petomuier of
an active conﬁ‘oun orrru s adm ni tered su%ﬁ tﬁg g,?g%tbygndose
i.s . recexamuls gmmrmn animals SHeh @§ Qﬁh?% FHhistered oral l Y

to an ani be F\%g enc%nﬁwlfb*“‘hﬁ mae@ff@&edrdial%ﬂ@mgetﬂlybmmm@

“pref bl f ts
: ItO Lg I’GY:BSI ¢cat i Grmncactive ecompound ofi fﬁ"@ﬂ"?ﬂl&? r?&"%@gtetﬁf&x %#%ﬁ g&g‘r\({g[uaot)%%u'tE ?/c
dosage of the a&é\rétq f%%%ﬂﬁ%éﬁﬁl Vddsd \kﬁi&h dwhéry admiirtstered orally to apmrymamlse
ed |

‘agent can be

t d t :
Sormof a nqtusaanmmeammamaSm&é‘p'aB% et refar g Bere B8 end o

,a wat er al ﬁéh ea be, catrted naoarinkmg
Yconpound can. a1I°s'B h‘@ 3’8@&“@#9 L] onvterge?weﬂ?e ity n the

form of. ansamwatbr §6 eidatsal therapaic, daslase of éhe ageat tﬁdna%st%ﬁ m@ﬁﬁ? dally water |

concent rate. A premix or concen t tef, Tpréfefably ircthel s
nore &HPP%I 2 AgPRYeAp #’%%‘@ﬁg %@F}gg dﬁf‘kﬁggﬁaeen@r %e f eed.
Sui tabl e carri@pf of a liquid, watet-sbiuble abnoentsatei(schaas %éﬁllﬁtﬂ!’s s9 H“a? ayater

various neal s such as aI tal fa neal, - soybean neal cottonseed oi I
meal , |inseed #4PIBS80: corncob neal and corn meal, rml asges, Hrea,_
~ bone neal,. and mi necahvémemy thecdctias camoundrmagsoétﬁpﬂﬂﬁédd e feed,

poul try feeds A particularl fectiv t ggaapuefmt
feed itsel20.. assuch, orjmthe f Pé“ gagﬁﬁtma‘ié%&{gwel#‘énl(tgﬁofreed a'It"'t)te carrier
facilitates unpf %ﬂEeﬂtrﬁier i Rréraik obfconcentrate of therapastic\agenhined cAIMEr i MOk
finished feed w

whi ch th bl ended
that the corrpoamﬂlﬁ’élylt %BP'@M%IHE g?é‘?l"ld\iﬂo'? ﬁ?g"eet ﬁ%érk Qihe feech Smtétﬂ@@ahfﬁ?ﬁ
subsequent]y, Erhelufti?@gr solfy, Ta@'d%sfr@&mh astW@teagmﬁbusTmealsesunrs@p@ai@ weal,

g: s S Ol:\c/)te ? ons eesoybea,n magl, g&?@e&@ glll meal, ?.Rle,é:éde onFH'\%gl A8 ey el aRli'conf e8,

25 molasses, urea, bone meal, and mineral mixes such as are commonly employed in
poultry feeds. A particularly effective carrier is the respective animal feed itself;
that is, a small portion of such feed. The carrier facilitates uniform distribution of
" the active materials in the finished feed with which the premix is blended. It is
important that the compound be thoroughly: blended into the premix and,

30 subsequently, the feed. In this reSpect. the agent may be dispersed or dissolved
_ in a suitable oily vehicle such as soybean oil, com oil, cottonseed oil, and the like,

or in a volatile organic solvent and then blended with the carrier. It will be
appreciated that the preportions of active material in the concentrate are capable



or in a vol atile organic solveat and then bl ended with the carrier. It wll

be .. ..... .—...appreci ated that tHe proportions of active material in the "
concent rat? R7fapabl e - WD 99/07703 PCT/IB98/01053
PCT/ 1 B98/.0 . : o 27 of

wi de-variation since the anpunt of agent 2F the finished feed may be

adj ust ed -by bl ending the appropriate proportion of premx with the
feed to obtain a desired | evel of therapeutic agent ~High

pot ency concentrates may be bl ended by the feed manufacturer with 5
pr ot ei naceous of Widd ¢aristionlsince theydmount@flagentin thedinishedrfeed may, be adjusted

descri bed above, to produce concentrajed su ts, which are .
suitable for ®r @?d?@%glﬂ g@“ﬂ%ﬁ%ﬁ%@?’ﬁ?'ﬁﬁ‘%%%g‘i%@e fia'f‘k?esﬁﬂ%l s -
are permtteddyel eptherapeutio agent al - diet Alternatively, such '
concentrat ed suppl ements nay be added direct]) o, th feed to prqguce
a nutritionally balHigh P9tency ¢o8 %%U’a!gﬁﬂgﬁé‘?fbb&%?%@egd@%@‘%%f%%
effective gev roteg\aaee@é@amaﬂsaa%scadweaﬁ dilReaNAfd olisk?- mdAls, 6 Hedbitfed €
t hor oughl y bl ended by standard procedures, such as in a twin shell blender,

to ensur @bovacigereduce concentrated supplementswhigh @re suitable for diragt feeding op

4 essing t 1 e . 9

i <tri but on 0P AHAAE: Ihlsdch iFtlafices thd Snirfeis are pRfiMp 1 LapBie e dlsuat
f eed. diet. Alfarnativelyy such eoncantratash suppiersentsunay be addedtditegtivitnthe i ¢

M thoa surf o2 t%ﬁ%ﬁ#f?fﬂtﬂﬁ*%iﬁﬁi&%&%ﬁ%ﬁé@?f#@ﬂ@:ﬁ%@gﬁ{;E’?]
L?e?g?rggmﬁgdltﬁ b %?“W}] arcc:rig{d &gs or 1ng% gé ! ::é; e; I::I“ ur: are -
contain from1 6‘%9 B@V%P‘i‘h%"cﬁﬁ SRR E‘%r?gg ﬁd.,ﬁ@? a?d %%ﬂe@} '%iﬁ% e(f‘p%Ol mum
Foed, o od poul | Ly and domES Lo pat.  6pd. ALl Ve
contain about 1 to l?_&eosuplg&nﬂﬂé s%ﬂ!ﬁi‘@? dfexsing f'ibﬂ"gge%d? i ?"_’%&ine'
_conpound per tersufd uniformity2of distribution 6D theaictivé enaterisidatrosstthattoprof the

ani mal s; -the conpounds of ‘the present - - invention may be prepared in
the form 82 a ‘ﬁ'g%eé{] pdy pel l et and admi nistered as an 1inpl ant,

usual |y under. the shiinkifg witer awr f6ed adtfective (foP teutiNgl dbMmestic Cdhimals are

i ncrease in |lean neat deposition and inprovenent in | ean nean to fat ratio
i s, sougHiensally prepared by Jaixigp 2 co rof the inyantiqn with a:sufficient amopet

i nj ection of aof%ﬁi@apfeea&o provide fidHR éBbu{o? i&escsm?mlmse eam;amwd)rnetﬁe Meed -
i nvention to provide the ahimal wth 0.01 - o 20 ng/ kg/ day of body
wei ght of the HWHPE ingredient. The preferred dosage for - o

20 The preferred medicated swine, cattle, sheep and goat feeds generally
contain from 1 to 400 grams of active compound per ton of feed, the optimum.
amount for these animals usually being about 50 to 300 grams per ton of feed.

The preferred poultry and domestic pet feeds usually contain about 1 to
400 grams and preferably 10 to 400 grams of active compound per ton of feed.

25 ~ For parenteral administration in animals, the compounds of the present
invention may be prepared in the form of a paste or a pellet and administered as
an implant, usually under the skin of the head or ear of the animal in which

“increase in lean meat deposition and improvement in lean mean to fat ratio is
sought. -~ |

30 ' In general, parenteral administration involves injection of a sufficient
amount of the compounds of the present invention to provide the animal with 0.01
020 mg/kg/day of body weight of the active ingredient. The preferred dosage for
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‘poul.try, SWI ne cattl e, sheep, goats and donestic pets is i e of
from 0.05 W 7(9310 ng/ kg/ day .of body wei ght of active mg%ﬁ(‘gﬁ{’&%%
Prepar at i on of corrpounds of _the invention o8’ €. illustrated by the follow ng -
exanpl e€s and preparations. 5

Preparation 1 . 2-Met hyl - 4-chl or o- 6- phenyl pvrrol o [ 3.

2-d]pyrimdine. A mxture of 9 g of 10 Compound (b) and 170 m of .

B anorat | on_oPeLi biBer fefe s, B65 8 donfkdut Bers s n e Bgfl of fblo.0s
: : ?r:l(gée\(ljm;/\nhtm 10Gwg/kg/day of Dady weight qfiatc&ﬁemgi'edient t he hydrochl ori gg O]anélC) :

the mixture is neutP"ﬁP?rfEﬁ" %compoquﬁ(?g}he[ 'H&?'Hl?ér?’g ﬁﬁ‘?&%ﬁa%ﬁﬁe g‘ngM

W th ammoni a \g&hﬁm“randprapda%ﬁgal | ne- reacti ofr I's obtained (wt h
phenol phthal ein). After separation of the | ayers the bot-t om wat er

| ayer i.s eﬁtracted twice with ethyl” acetate (each time 50 ml). The ethyl

acetate. - ~extracts are conbi ned and evapor ated under vacuum The
sedinent (c) is filtered ~~ off. Yield 7.43 g (76.2%, np 184-185[err]C
Tfrom et hyI acetate). Preparation
2.20. - .+ -Compounds: of -.t he. i nv hioAy be prepared by the

foI I oW ng react ion . . sequence. E&b_

Methyl-4-chloro-6-ghenylgyrrolo I3, 2-dipyrimidine. A mixture of9g of
) Compound(b) and 170 ml of ph_oaphdrus oxyc_:hlorid_e is heated under boiling for

é1 h. Aft'er- evaporatidh of the phos‘pﬁorous dgcyc]oride excess, the re_acﬁon mass
is diluted with ice water. The precnp:tate i.e., the hydrochlonde of (c), is mixed with
-50 ml water 100 mi of ethyl acetate are added and the mixture is neutrahzed
| _ under thorough s’amng and coolmg, wsth ammoma water until and alkaline reactton
-15  is obtained (with phenolphthalein). After separation of the layers, the bottom water
layer is extracted Micé with ethy} acetate (each time 50 mi). The eihyl aéetate
emm ara“combined and év_aéor_ated under vacuum. The sediment (c) is filtered

off. Yield 7.43 g (76.2%), mp 184-185°C (from ethyl acetate).

Preparation 2
20

. Compounds of the invention may be prepared by the following reaction
' sequence. '
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[err] — wo9em7703 _ ~_ Conpound ' (a) may bpcpusgsaness b
t he procedure.described in J. Med. Chem 37, 1252 (1994) or other
standard procedures. The chem st of ordin@8 5 skill wll. recognize fhat
changes in reaction conditions may be necessary whén di fferent

R-groups are present For exanple, protecting groups may be required
when one of the R-groups contains an additional functionality. Preparation

of Compound |1, Regr] = CHerr], Rerr] ggH Rerr] =

N(CH err])[err], R[eﬁzr] '(':wazohexyl i's ildaustfat %zi n Exanple 5. 10
Conpound - ( b) _ I\ ¢ __2-Chloro-%- hyl®-3-ni tro-4-pyrrolidin-1
-yl -pyridi ne A Pyrrolidine (18, ...13.1 g) was added to a
solution of 20.0 g cﬁ;rrpoﬂn'dclS (a) in -DN&)-(Z@O ﬁ'_). The reaction m xture
was mai ntai ned at roomtéyperature. - for 2 ®bours and then added to 400
m. of 1:1 ethyl acetate/hexanes. The resultant sol ution was washed
with three 100-ni- porti ons of - sat ur at-ed aqueous sodi um chl ori de, and

the conbi ned organics
The. conbi ned- or gani

e back-extracted with 100 et hyl acet ate.

R N ﬁ’\© | R NZ “NHy
e - ) és . .....-.._ ... - - ..
O U .

N” N :

R!
B

Compound (a) may be preparéd by the procedare described in J. Med.
Chem. 37, 1252 (1994) or other standard procedures. The chemist of ordinary
5 skill will recognize that changes in reaction conditions may bé necessary when
different R-groups are present. For example, protecting groups may be required
when one of the R-groups contains an additional functionality. Preparation of
Compound I, R = CHs, R? = H, R® = N(CHz)s, R* = cyclohexyl is ilustrated in
Example 5. | -
10 ' _
| Compound (b) |
2-Chloro-8-methyl-3-nitro-4-pyrrolidin-1-yl-pyridine

. Pyrrolidine (16.7 mL,. 13.1 g) was added to a solution of 20.0 g compound
15 (a) in DMSO (290 mL). The reaction mixture was maintained at room temperature
for 2 hours and then added to 400 mL of 1:1 ethyi acetate/hexanes. The resultant
solution was washed with three 100-mL portions of saturated aqueous sodium
chloride, and the combinéd_ organics were back-extracted with 100 mL. ethyl
acetate. The combined-organics were dried over sodium sulfate and were
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30 : concentrat ed. The residue was puiified by
recrystallization from1:1 ethyl acet at e/ hexan 10 94
g (45%, WO IUTeSe ferric PermaSafthss
Corrpound (c) - 30 -
Benzyl = (-nethyl -3-nit ro 4-pyrrolidin-1- yI pyri di n-2-yl)-am ne Benzyl am ne
(1.6 nL, 1.5 g). was added to a solution of 0.5 g Conpound (a)

in 4 nL toluene. The solution was heated to reflux for 42 hours, cooled to

t t t t ed
O ErPer o forsenhafte e 7shiH faé Buffte Py ARERIaEEn b Ha2ulfle ot [acled
with  satur aheslaRImEx@Hes.SYRIdM0.9H b q4S%y, mBA514156 °Cri ed over sodi um - .

sul fate, and concentrated. The residue was purified by flash
colum chromat ography (25% " ethyl acetate in hexanes). Yield
556 ng (860/() 15 ) COmpound (c) 'COITpOUﬂd (d)

6- I\/Ethyly4pvrrolld| dlarlnne ' .

1- yI-cyrldlne 2.
Pal | adi um®n car bon ( Bepgyldémetiayl-3-pitro-4-py =t ' 3NN npound
(c) (0.77 g) in _ethanol (100 m).in a. 250 nL Parr shaker bottle The fl ask
was 20 charged with hydrogen to a pressure of 45 and the
-reacti-on  m Xxtur e wBenzylamine (1.6 mL, tﬁzg)msmsl%egzlogsnbttJ% of,D. &msﬁmpound

tenperature. "P ﬁﬁ{\ﬁﬁf@éne""aﬁé %ﬁﬁ&vﬁn hddtbd {enll for 42 ours, cooledttBE 8;{9“

Celite, and t oncen vacuo to provi ound
Yi el d.-630 .ny (‘&?P{demperature. and iured into 25 ml of water. The mlxture was extracted

Preparat i I pr-epar ed.'-"-

':by t"h 3 K OW Owwlltg ety gsptete (3x 25 )y - SRTRE WBHBin¥ dxtrabl vierd WasHBY whth: |

T " saturated aqueous sodium chlonde (50.mL), dried over sodium sulfate, and - o
concentrated. The residue was purified by fiash column chromatography (25%

. ethyl acetate in hexanes). Yield 556 mg (ae%) ' o

* Palladium on carbon (10%, 250 mg) was added to a solution of Compound -
(c) (0.77 g) in ethanol (100 mL) in a 250 mL Parr shaker bottle. ‘The flask was
20 chafged with hydrogen to a pressure of 45 psi and the reaction mixture was
shaken for 14.5 hours at room temperature. The catalyst was removed by filtration
through Celite, and the filtrate concentrated ih vacuo to provide Compound (d).
Yield 630 mg (95%). -

25 : ' Preparation 3

Compounds of Formula il may be prepared by the following sequence:

_ _ R2
o | H
f\IN I N N: <:>
] Y/
= N/:' C - RN N
) i '

R™ N

30
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Conmpound (ﬁ)o%%e pr epar ed by the procedure descrl bed in Cpemggmos:,
Pharm BU 288 (1983) or-other standard procedures. The chemi st of
ordinary skill wll recognize that changesaqn.reaction conditions my be
necessary when different R-groups are present. For exanple, protecting
groups may be 5 requi red when one of the R-groups cont ai ns an additi onal
functionality. Preparation of Conpound IIl. Rerr] CHerr], Rerr] =

H Rerr] = N CH[ er.Ebimpdluhd (e)Thay bd prepaigdy. theSproceduréd ku@iﬂe@hﬁg q t he

foll ow ng exa
lerr] "Bharms, Bul 31,3266,(198) o5 OEhes SN BIOG By THE/hBist OF

3.2-d d w St
EL 0. 6] gy:):‘rr:sg@?‘c%ef M%Eoéﬁlzetgagghéng%g |ﬂréa(ch6ﬁ€oﬁdi g‘r’g\t?vas heat edI |02
an autocl ave amheﬁdafterrgma-gmparpae present Fasexample, vm;ectmg groppse@yibeat e was
]]:'rlo';ne;eg 50%% &awﬂﬁgw&h np(aoggﬁe ﬁ@ox%$¥3ntﬁﬁ§%ﬂta%dltﬁﬂgl fﬁﬁ&fo\‘ﬁ@l lized 15
Exanple 2 . Prepéfation of Compound Iil, R' = CHs, R?* = H, R® = N(CH,)s, R* = phenyl is

6- Met hyl - 2- pheq&s"aéteg%rroel*oﬂwm% éf(la ]p‘-é-l m-dazo[ 4, 5-c] pvridine ..

10

2-Methyl-4-isopro - lamino;s- henylp ﬁole 3 z-d-' mldme ' A rmxture 6f- '
1.22 g of the compound of Preparation 1, 0.6 g of isoprbpylamine, 1 g potash, and
35 mi water was héated in an autoclave at 150 C (bat_h temperature) for § h. The |
precipitate was filtered off, washed with water and ethyl. acetate, and recrystallized

15 from a 75-85% ethanol solution.

20 -~

The fitle compound was prepared by the procedure of Example 5.
25 Structure was confirmed by MS. '



The title conpound was prepar ed by the procedure of Exarrpl e 5 25
Structure was confirnmed by Ms. WO 99/07703 . B
Pl | 898, 4830 o Scrnmsanioss
5- Met hyl - 7- pyrrolidin-1-yl-2-thiazol - 2-vl 3§H—|mdazo[4 5- b]pyr|d| ne 190
The title Conmpound was prepared by the procedure of Exarrpl e

Structure was confirned by Ms. 15

Exanpl e 4 20 2-(1

H |1 m dazol - 2-vl ) -5-nethyl -7-pyrrol.idin-1-yl-3Him dazor4.5- b] pyri di ne
The title Conpound was prepar ed by’ t he procedure of Exarrpl e

10
The title Compound was prepared by the procedure of Example 5.
Structure was confirmed by MS.
15 o
oo Example 4
20
The title Compound was prepared by the procedure of Example 5.
Structure was confirmed by MS.
25
Example S
l =
Z

30




Structure was confirmed by Ms. 25

2- Cvcl ohexwoﬁgmﬁyyl 7-pyrroli di n-1-yl -3Hi m dazo[ 4, 5- b] pyr peirages/o10s3 WO

99/ 07703 . PCT/ 1 B98/ 01053 '
33 - Amxture-of _ 33 - -
6- rrethyl 4- pyrrol I di n-1-yl -pyridine-2,3-diamne (70 ng),

cycl ohexanecar boxal dehyde (0.088 niL, 0.082 g) in 1.8 nL nitrobenzene was
refluxed for 1 hour. The reaction mxture was cooled to roomtenperature
and 5 |oaded directly onto a silica get col um. The product was el uted

with a di chl or mat hane r adi % tha. chl aro hanpe.
Fractions contai ni %’"}5’?’3@%’ 'rﬂyg a?dé'@’quwgﬁjﬂ" taken up
i n met hanol , %}dd?feﬁﬂnec%@bﬂaﬁehyde 30 owﬁﬂ.r,mroazeg; il 9. 800D vitttbeRaemowas | | .

Yield 36 3
E;:mol e 6ng ( /%xxed for 1%\ou(r M‘T’hg reaction mixture was fgoled to ropm temperature and

2- (2. 4- D mgg hopgygedamectly o?udrststﬁeé)geﬁcdrahhy 'Th@'ﬂrédﬂc@@ié@reﬁltléd Rty i di ne -

The title Conpound was prepared by t rocedure of Exanple
Structure was dghipramathans gradingto 10% me anol/dichioromethane. Fractlons contalnmg

Exanpl e 7 the product were concentrated in vacuo, taken up in methanol, filtered, and re- - - -~

- concentrated to provide Compound 1l. Yield 36 mg (35%). MS 285 (M+1)'

10 o
-  Example6 - g
15
The title Compound was prepared by the procedure of Example 8.
Structure was confirmed by MS. '
20
Ex’amgle‘ 7
HE—,
B
5
HC :
25

The title Compound was prepared by the procedure of Example 5.
30  Structure was confirmed by MS.

35



[err] - 25

7- Met hoxy- 5- met hyl - 2- phenyl - 3Hi-m dazo[ 4, 5- b] pyri di ne* e meo The-tivt e -
Compound was ared by t he procedure of Exanple 5. 30 Str VEbsa -
contirmed pYoIHES _ - VO 99/ 07703 P

PCT/ | B98/ 01053 N 34 34 ~

Exanpl e 8 5 :
5-Met hyl - 2-pyridin-4-yl-7-pyrrolidin-1-yl- 3I—I—im'dazo[45b]pyridine
The title Conpound was prepared by the procedure of Exanple
Structure was confirnmed by Ms. 10
Exanple 9 : -

Example 8

_ The title Compound was prepared by the procedure of Example 5
Structure was confirmed by MS.
10

15

The trtle Compound was prepared by the procedure of Example 5.
20 Stmcture was confirmed by MS.

Example 10

25




15
5- Met hyl - 2- pyr|d|n 3-yl-7-pyrrolidin-1-yl-3Him dazo[ 4, 5-b] pvridine

The title {eysagigd was prepar ed by the procedure of Exanpl e PCT/IEY8/01053
Structure. was.confirmed by M.

Exanpl e. 10 - 25 _ 35 -
5- Met hyl - 2- pyri di n-2-yl - Z- pyr'rol Idin-1-vl-3Him dazo[4 5- b] pyri d| ne

WD 99/ 07703

PCT/ 1 B98/ 01053 ' 35

The title Conpound mmﬂpmmoetddlvgastprepared(qube proﬁedﬁveemﬂﬁmm'ples

E‘X;ﬁg} ure Was gtanfurd Wad caNnited by Ms.
5
10

The title Compound was prepared by the procedure of Exarhple 5.
Structure was confirmed by MS.
15 :
Example 12

20

dlpyrimidine
The titte Compound was prepared by the procedure of Example 1. The
25  structure was confirmed by mass spectrometry (MS).

30

35 Example 13



10 : .
2- (4- Fl uor o- phenyl ) - 5- met-hyl - 7- pi per-i di n- 1-yl ~3H-i-ni‘dazo[ 4. 5- b] pyri di ne

The title &g;g; ﬂﬂ was prepared by t he procedure of Exanpl ep'i:mnss/omss

Structure |rrred by Ms. . 15

Exarrpl e 12. : . 36 _ :

(S) - (2 Met hoxynet th pyrrolidin-1-yl)-2-nethyl-6-phenyl -5H pyrrol 0[3. 2-
d] pyrimdine . The title Conpound was prepared by the procedure
of Exanple 1. The 25 structure was confirmed by mass spectronetry (MS).
30 35 L o Exanpl e 13 ~ WD 99/07703

PCT/ 1 B98/ 01053 -

5
~ The tltle Compound was prepared by the procedure of Example 1 The
stmcture was confrmed by mass spectrometry (MS) '
15

The title Compound was prepared by the procedure of Example 5.
20  Structure was confirmed by MS.

25




H3C 5

(RS) - 2- Met hyl - 6- phenvl -4-[2-(2-pyrrolidin-1-yl-ethyl)-piperidin-1-vl]-5H py
rrol o[ 3. 2- wo 99/07703 d] pyri mdi ne PCT/IB98/010S3
title Conpound was prepared. by the procedure of. Exanple 1. The
structure was confirnmed by mass spectronetdzy (MS). 10

Exanpl e 14 [err] 15

5- Met hyl - 2- phenvl -7-pyrrolidin-1-vl-1 Himdazo[4.5-b]pyridine

The title Conmpound was prepared by the procedure of Exanple 5. 20 Structure
was confirnmed by IVla'he title Compound was prepared by the procedure oEExample 5L5 [err]

5- Met hyl - 2- phesnt%/ulcture scomrmedlbykll H i m dazor 4. 5- bl pyri di ne

5 ] Example 18

10
The tatle Compound was prepared by the procedure of Example 1. The
structure was confirmed by mass spectrometry (MS). " -

15

"Example 17

20

The title Compound was prepared by the procedure of Example 1. The
structure was confirmed by mass spectrometry (MS).
25 - '

30



WD 99/ 07703 ' . PCT/ | B98/ 01053

37 ~The title- Cerrpound -was -pr epar ed ‘by- t-he procedure of Exanpl e
5. - Str s confirned bylVB 5
Exanpl e 16%54;,&73? lerr] Lo PCT/B98/1053

1- (2--Met hyl .- 6- phenvl - 5H pyrrol or 3. 2-dl ovr kgl di n-4-yl) - decahvdro- qui nol +ne
The title Conmpound was prepared by the procedure of Exanplé 1. The
structure was confirmed by nmass spectronetry (Ms). 15

Exarrpl e 17 [err] 20

- (2- Met hyl - 6- phenvl - 5H pyrrol.of 3. 2- dgpyhbigl yl)-[1, 4] bipiperidinyl
The title Conpound was prepared by the"p'r%%]m@re of Exampl e 1. The
structure was confirned by mass spect try (M5). 25° 30

o ' | O

- _ The title Compound was prepared by the procedure of Example 1. The
. 10- structure was conﬁnned by mass spectrometry (MS) :

Example 19

15

20 '
The titte Compound was prepared by the procedure of Example 1. The
structure was confirmed by mass spectrometry (MS).
25 " Example 20
-
’“’-



WD 99/ 07703 - PCT/ I B98/ 01053

38-- ' . Exanple 18 |
(R) 4 (2 l\/g;d"l hyI pyrrol i din-1-yl)-2-nmethyl -6- phenvl ; bss 2-
d] pyri m di ne %9@ The title Conpound was prepared. by t Hﬁ?g??édeidure of
Exanpl e. 1. -The 10 structure.vvas confi rrredsby mass spectronetry (M5). ~
Exanpl e 19 15 (S)-2-Methyl -6-phenyl -4-(2-pyrrolidin-1

-vl met hyl - pvrrolidin-1-yl)-5H pvrrol of 3. 2-

d] pyrimdi ne 20 The title Corrpound was pr epar ed by the pr ocedure
of Exanple 1. Bi Q-6 RAoB \2- B¢ ? B

The title Compodhd was prepared by the procedure of Exarhple 1. The
5 structure was confirmed by mass spectrometry (MS). '



25 ' Exarrpl e 20 [e-rr]
[-erf]-- --WD-99/ 07703 . '

PCT/ | 898/ 01053 39

(R) - Di met hYP-9{07793- net hyl - 6- phenyl - 5H pyrr ol o 3. 2-d] pyri mi diFETABIRL0RY ¢ of i
din-3-yl- -~~~ am ne The
title Conpound was i)m‘iared by the proced‘ltjre of Exanple 1. ‘The 5

;tc_rrylcggmmﬂum “l‘ by mass spectronetry (MS). . WD 99/ 07703 40

CLAIMS * € 1.. A conpound of ormula . wher ei n:
[err] 5 B, Dand Eare I ndependent |y ed fromCRerr], CRerr] or N

with the proviso Acombeandabfthemmme of B, D and E nust be CRerr],
and ‘at | east one of B, D and E nust :

"/j: >_R3
wherein:

-8 ‘B,Dand E are mdependenﬂy selected from CR?, CR® or N with the proviso
___that atledst one of B, D and E must be CR', and atleastone of B, Dand E must
_ -be"N; and F and G are selected from N, NR*, or CR® with the proviso that at least -
- one of For G mustbe Nor NR* and one of the dotted lines represents a bond
and the othef represents no bond; and when B and E are both N; then one of For
10 G mustbe CR% and | | :
- R', R® R% R°and R® are independently selected from H, (c, Ce) alkyt, (C4
- Ce) alkoxy, (01 - Ce) thioalkyl, (Cz - Ce) alkenyl, (Cz - Ce) alkynyl, (C1 - Ce)
perﬂuéroalkyl. (C1 - Cq) perfluoroalkoxy, (CHz)s - (Cs - C7) cycloalkyl, (CH2)a(Cs - C7)
cycloalkenyl, and (CHy), Ar, wherein each alkyl, alkenyl, alkynyl, alicyclic and Ar
15  group may be independently substitqted with one to three substituents selected
from the group consisting.of Br, Cl, F, NR°R’, O(C; - Ce) alkyl, NO,, CN, COOH,
~ OH, SH and; | |
R2 is NRSR’, |<(CH’)"'> NH(CHz) Ph, NH(CH3)y, (C3 - C7) cycloalkyl, NH(CHp)y,
(CHa)a ' ,
(C, - Cy) cycloalkenyl, NH(CHz), morpholinyl, NH(CH,), piperazmyl. or NH(CH2),
20 pyrimidinyl whgrem each ring may be independently substituted with one to three
substituents selected from the group consisting of Br, Cl, F, NR°R’, O(Cs - Cs)
alkyl, (C1 - Ce) alkyl, S(O)m (C1 - Cs) alkyl, NO,, CN, COOH, OH, and SH and;



be N, and F and Gare”"mﬁ’m err] NRlerr], or CRlerr] with the
provi so that at -l-east MIQWIMM G nmust be N or NR err]; and one of
t he dottedwbygmmgepreser’fts a bo and the other reprgSgiBesnofsssbond,;
and when B and E are both N. then one of F or. 10 = G nust be CRlerr]; and

Rerr], . Rerr], R[err] Rlerr] and R err]4tre i ndependently sel ected from

Herr] (Cerr] - C[err]) al kyl, ((err] - (err]) akoxy, (Cerr] -
Cerr]) thloal kyI (derr] - derr]) alkenyl, (Cferr] - Cferr]) alkynyl,
(derr] - C[err ) perfluoroal kyl, (Cerr] - Cerr]) perfluoroal koxy,
(CHerr])[err] - (C[err] errl) cyclo (CHerr])[ertA(Qgerr] -
Cerr]) IKeNy nd (CH[e e r] Ar, wheretrtNeacl? al kyl ,

al kenyl , al kynyl allcycIT\_ d Ar’ may be |'ndepe e ly.
substltuted Wi th one to th ubstltuents | ec t he group
consi sting of Br, ]R[err] O(C[er err]) kKyf, NJerr],
CN, COCH, CJ—l SH and : R[err] riRerr], [err]
NH(CH[err])[err] Phlerr] NH(CH[err])[err] (C[err - (err]) cycloal kyl,
NH(CH err])[err], (Cerr] - derr]) cyloal kenyl, NH(CHerr])[err] .

mor phol i nyl, NH( \
pyrim-di nyl waeNei n- gee rin
t hr ee sub&tj

pi perazin or NH(CH[err])[err] 20-
may be-tNidepe¢ndent|y substituted vmth one to
ected fro group consi stﬁﬁ‘& of Br, d, F,

NRer]R err], O(err] Cerr]) : err] - (err]) aI kyl,
S(O[err] (C[err] - C[e_rr]) al kyl. NJerr], , " OH, and SH and;
WO 99/ 07703 . ) /1 B98/ 01053

41 = [err] SR e :

when R 2|s N< > fmornis zero the otherof mornmust be atleast2; and
(CH2)a

]
]
Gis S, 0, NR ora bond; and R 8is hydrogen, (C 4-Cg) alkyl or aryl {C 1- 06) alkyl — ¢ —

. i
oraryl--__ c - ;

5 R® and R’ are independently selected from hydrogen, (C1 - C¢) - alkyl,
(C4 - Ce) alkyl (C, - Cg) alkoxy, (CHaz)x N[(C1 - Cg} alkyl]. and (CH.)x OH; and
n is and integer from zero to six;
m is an integer from zero to two;
- k is an integer from two to four;

10 Ar is an aromatic hydrocarbon ora heterbcyclic ring of three to seven
 atomsora bicyclic heterocyclic ring at least atom one of which is a nitrogen, sulfur
or oxygen atom;

* and with the proviso that if F is NR*, G s CR®, B and E are N; Dis CR' ; R
is methyl, R® is phenyl and R* and R® are hydrogen then R? must not be

15 NEt;, HN(CHz)2 NEt;, HN(CHs): COOH, HNCH,CH.OH, HNPh, HN(CHz)Ph,



//

when Rlerr] is [err] nis zero the other of mor n nust
be.at least 2; and- mL“ \‘ R [err]or®a bond; and R[err] IS -
hydr ogen, sor=aryl; (Clerr]- C[err] rr]
[err] wg’%&h{éryl 5 . R[err] and Rerr] are i gielpena”en"f3

sel ected from hydrogen, (derr] - (err]y2- al kyl.. . (C[err] - C[err])
alkyl (CJerr] - derr]) alkoxy (CHerr])[err] N[(C[err] Cerr])
alkyl][err] and (CHerr])[err] OH and nis and i nteger from
zero to six, mis an integer fromzero to two; Kk

is an integer fromtwo to four, 10 HN(CHy)2
or a heterocyclic HNag o ce to seven S
heterocyclic ring at |ée gdm one of which is 4
oxygen atom ' r and with the proviso
CRlerr], B and E are N\D i SR err] R err] A |, Rlerr] is
phenyl and Rl err] and [er gen then R err rrust nOCHye 15 ,
NEt[err], HN(CH err])[err] NEt[err], HN(CH[err])[err] COH,

HNCH err] CH err] OH, HNPh, HN(CH err])[err]Ph, V\099/07703

PCT/ 1 B98/ 01053

Terr] ~ FN(CHa, \O | U
7o piperidinyl, morpholinyl, NHNH, HNCH(CHa)z. HN(CHa)s CHs, HNCH;CH(CH),
©5  HNCH(CHs)CH2(CH2)sCH3, HNCH,CH=CHp,

HN CH,CgHs5 or /\I
| NG

~and with the further proviso that if F is NR*, G is CR®, B and E are N; Dis CR'; R'
and R are both methyl and R* and R® are both hydrogen then R* must not be

Ar is_an aror@‘o;-g. hydrocarbon
1TE 2 bi cyclic

dgen, sul fur .or

Fis NRerr] Grs

. HNCH.C

10 .
HNCH2CHaN(CoHs)2,.  HNCHLC HNCH,CgHs ,

HN\/N HN Yy N

SCH;



pi peridinyl, norpholin mﬁwa-l(a-l[err])[err] HN(CH[err])[err]

CH err], HNCH err] CH(
HNCH( CH[ er nVp@»ipr03 | ( CH er°r] )Y ernr HNCH[ er r } CH:CH[ er rﬂcr/mgs/omsj err]

and with the-further proviso that if-F is NRerr], Gis CRerr], Band E

are N, Dis CRerr]; Rerr] - and R err 43are bot_h rrethyl and R[err] and
Rl err] are both hydrogen then Rlerr] nmust not be 10 [err] WO
99/ 07703 : '- ' : . -
PCT/ 1 B98/ 01053 . ) 43 [err]
and with the further proyrs hat if Fis NRerr], Gis CRlerr], B and E
are NN Dis CRerr]; R#£rr], \ Rl err] and R[err] are hydrogen t hen

Rl err] and R éfr] mitN-Nnot bot NGzt he sane and be 5 [err]
with the further provisd that -when B,F are N, Gis NR[err]; Dis

CRlerr]; Eis CRerr]; " Rerr}, and R err] are Hthen R[err] nmust

.and with the further proviso that if F is NR*, G is CR®, B and E are N; Dis CRY; R®,
R* and R® are hydrogen then R’ and R? must not both be the same andbe -

HN:-
“SOCH3 . N(CHsporHNPhand
with the further proviso that : :
when B,F are N; G is NR* Dis CR’ Eis CR’ R’ R3 and R‘ are H then R2 must
10 notbe .
NHz, NMe;, NHMe, OH, OMe,

'_;and

15 whenBand G are N; Fis NR*: EisCR% Dis CR": R!, RY and R® are H: and R%is
OMe, then R® must not be

| _SCH, OCHj,
:-,‘/Q/ ' or | a,‘/@/s |
OCHs

- OCH3 : and

20 when B and Gare N; Fis NR% Eis CR%: Dis CR%: R, R®, and R° are H; and R’ is
“NH, then R* must not be

""-’\/\ A | by
; O . . .
°7§ ’ '3.3—--,: ' O< ——‘:

0//"-\_OH 'O¢\l0H : and o




10 | not be NH[ err e NHWEe, O—l [err]
e ing gfgpfha;?e i ﬂllhﬂﬁl!ymur e ST S

[err] B and Garé N' is NRerr]; Eis CR[err]l’(‘nglﬁs' err]

R err], R[err] and Rlerr] are H and R eigg] is NH err]then R er] rust
not be [err] ' . '

44 when B and F are N, Gis NRerr]; Eis CRlerr]; Dis CRerr];
Rlerr]Jand Rerr] are H Rerr] and Rerr] are CH err] then R err]

must not be  when B and F are[\'G Is NR* E is CR¥Dns BRAR'ahd R ard\H; RP aad W¥laeer]; E
IS CR[err] D |@4Q?33Rﬂ}nu§ehgf5&and Rlerr] are H Rerr] is CHerr] and -
Rlerr] is CI—I[erra]CH[err]C]-Ithen Rl err] must not be NH[ err] or

[err] 10
0/\© N’\/,\ Hr(\/‘rl\r’ HN’\/\ , E:]

when B and F are N; G i is NR* Eis CR® D is CR" R'and R® are r-r R3is cH3 and
R4 is CH,CH,OH then R? must not be .

NH; or
0
10 ' ; and
when B and FareN;Gis NR‘ Eis CR%: D is CR"; R'is CH,; R%is CHa; R’ is H and

C

R*is N- NH then R? must not be

15  NMe,, NHMe, or N - and

when E and F are N; G is NR% Bis CR’ Dis CR: R: R* R*and R? are H then R?
must not be

20  NH, OH, OCHj;, NMez, NHEL, NHMe,

o)
HNJ\O/\ . HN\© | N ~Non  INAANA

t '

Q.= -
' / ) ; and
when E and £ are N; G is NR* Bis'€R® D is CR": R'is CH;: and R®, R* and R°

25 are H then R? must not be NH; or OH; and

when E and F are N; ‘GisNR% Bis CR%: Dis CR": R'is CH,CH,CH,; and R, R%:
and R® are H then R? must not be NH; or OH; and



V\/nenBandFa ], Dis CRlerr]; Rerr]is

er I’
G e UMY =5, T )

when E and F are N;- Gis err] IS CR[err] Dis CRerr]; Rerr];

Rlerr]; R err] and R err] are H then R er 4p must not bbe 20 NHérr],
OH, OCH[err] NMe[err], NHEt, [err] when
Eand Fare N Gis NR[err]; BIS CR[err] Dis CRerr]; Rerr] is CHerr];
and Rlerr], Rerr]; and Rerr] 25 are H t hen R[err] must not be NH2 or OH

and V\/nenEandFareN G‘ISN rr BIS err‘!zg Dis CéRa[err]
Rlerr] is CH[wheh(E-I?adF]ateiﬂ‘blG]sN&nBIRF&rPlsﬁﬁe.rRER and R’ arakl arp i3 are -
H then R err] OGH3theoR*mustidetbe OH; and _ WO 99/ 07703 .
PCT/ 1 B98/ 01053 - when E and F

are N, Gis NR ery Bis CR[err] |s CR[err] rr], Rerr] RE\H
are H and R[err-]§®—sdﬂ§l—l3 t kg BOCH3 Ot @osocﬁgrr]- §—-\
(o]

5 H3°0 . "H3CO . "HsCO

When E and G are N; F is NR*, Bis CR% DI CR‘ Ris NHz. R‘ R and R’ areH

then R* must not be CH; or

10 s
HO 'OH ' o7k .H_. ‘bH'
“ v v .
w3 W’ "mrQ
- ; and |

when E and F are N; GisNR% Bis CR" Dls CR’ R’usou R‘ R‘ and R’ are H

then R® must not be CH3. Et, or
15

M NN }‘“W..—q.-EQ-ocHa. MJ<
0 O 0L, SO,
SO O,
i cH: o U



Wen E and Gare N, F i CR[err] Dis CRlerr]; Rerr] is
NH err]; Rerr], R[err]mlﬁmmﬂmmi]l m then ‘Rferr] nust not .be CH3.-
or 10

vvh E and F N;
Bis CR[errYogffowosCR[err] Rlerr] is O—I R[egrr]anR[er?]re Ewwge H-

t hen R3 .nust not be CH[err] _Et, or 15 46 : - lerr] -
WD 99/ 07703 - PCT/ 1 B98/ 01053 '

46 when E and Gare N, Fis NRerr]; BIS CRlerr]; Dis CRerr];
Rlerr] is OH Rerr] and Rerr] are H and R[err] S

[err] t hemrﬁ[nee hd Blafe MK ist¢R%-B is OR’| Dpis opz;H R? ip OMR", arr Rbare)H and
and 5 EandGareN Fis NRerr]; Bis CRerr]; Dis

CRlerr]; Rlerr] iSv., ®eyr] and Rlerr] are Hand

R'is NC then R® must not be Et, cyclopropyl, propyl, or butyl;
and _ ' .

when EandGareN: Fis NR‘ BisCR%: Dis CR‘ R’ is OH: R‘ and R’ are e H and

771_

Ris N—NH then R® must not be Et, cyclopropyl, propy|. or butyl;
and

10 when E and Gare N:Fis NR‘ Bis (.3R9 Dis CR1 R?is OH; R1 and R’ areHand . .
_ R is CHzCHzCHzCHa then R* mustnotbe -



Rlerr] is err] must not be Et, cyclopropyl T
propyl, or butyl ”ul!&mn "m E and G are N, Fis NR[err]; Bis - -
CRerr]; Dyicosiiey I err] and Rlerr] are H poniBoso1053

Rerr] is CI—J[err]CI—I[err]CH[err]CH err] then Rl err] nust not. be .

WO 99/ 07703 - - PCT/ 1 B98/ 01053~
47 [err] =~ :
F . E
. O O, T
@ B
_ e ) o’ NH

(o]
. .
“"/\@\n/ocua' 3&’\©\N02 O 4 O
(o) ' ﬁ;‘,NH
X @ X ' X
o |
OH OCH3 NNJ
PhyC
-;and :

'when E and F are N; G is NR* Bis CR% D is CR%: and R', R* and R® are Hand Rr?
5 is 2,4-dimethoxyphenyl then R? must not be

6H_n. .o.OHrlx ] o——(
0\)\/* \)\/Y N\r;and



-;and when E and F are N, Gis NR| err] Bis CR[err]; Dis

ot N2, 2] %

[err] [er rllCT/IB98101053

99/ 07703 PCT/ 1 B98/ 01053

48 . . V\/nenEand GareN Fis Nngrr] Bis CRerr]; Dis CR efr];
Rlerr] and Rlerr] are H R[err] Is OH and R[err]-is"'

CH err]CH err]CH err] then Rlerr] nust not be [err] . when E and F
are N, Gis NRerr]; Bis CRerr]; Dis CRerr]; R[err] and Rlerr]l are H
Rlerr] is N(CH[err]C[err]H[err])[err] and Rlerr]is CHerr] then
Rlerr] nust Rgle il féﬁ%rﬂé‘@b%'dﬂq[BfiébRo*R' and R® are H; R2|50Hand _
CH err]CH err mustnotBé' “when Eand F are N, Gis,
NR[err]; Bis S C&F[err Rl er] “and’ R[err]areH ‘Rerr]is

N(Cl-l[err]C[er'g.‘ ])[err].,(aqﬁﬁ;r] is G r])CH err]CHerr] then
Rlerr] nust nCt 0 % " [err] 15 '
wh E d F 3 S N d
e T e S e oo R 1) 7 veofhe gl err] on

t t b
must not be when Eand Fare N; G is NR* Bis CR% DisCR'; R'and R" are H; R*is o
N(CH:CéeHs)2 and R® is CH; then R* must not be CHzCHzCeHs or CHzCHzCHcha.,
and .
10 , .
when E and F are N; G is NR% B is CR"; D is CR' R! and R’are H: R is
N(CH,CeHs)2 and R‘ is CH(CH;)CH;CH; thien R® must not be N

2y Mo~ N
O 3 ;and
15

whenEand F are N; Gis NR‘ Bis CR% D.i is CR‘ R‘ and R® are H; R2 is NH, and
R’is CH; then R* must not be -

NN :u.,J\/‘ h{\/@

whenEand Fare N; G is NR‘ Bis CR% Dis CR'; R'and R® are H; R? is NH, and
R*is CH(CH3)CH,CHs then R must not be

20

}':\N/\ },' /\ ,'1‘
k/ ) ; and

25 : _ -
' the following compounds are not included in the invention;



20 when E and rr]; Bis CRlerr]; Dis CRerr];
Rlerr] and R err] arelmﬂHmtm‘Mﬁerr] and R[err] S
c Nn

CH( CH[ er r \n&b8,7763 CH ef r t not be Pc-mggg,ﬁ@gj 25
the foll owm ng conmpounds are not itncluded in the invention; -

99/ 07703 - 49 PCT/ 1 B98/ 01053 _ -
49 , [err] . - '

50 . 2. A conpound of claim1l of the formula

wher ei n: Rlerr], Rerr], Rerr], and Rerr] are independently

- (err]) thioalkyl, f(Cefr]- ) err]) alkenyl, (Cerr] - Cerr]) alkynyl,
(derr] - deroth -OH pe uor oal kyl , (qubrr] -Cl err])0gerf | uor oal koxy
(CHerr])[err :

ULy

t}([:rr]_ -py werr])

R

sel ected fromH, ((;%:esy,oiq - (err]) alkyl, (C - 5 derr]) alkoxy, ((err]
I, _{(

OCH, | .
Y ,§_/_/ e, Hoy
N N _. _-I’}__@ -N’l

-,,
N
~OH —-OH
N N
OC%N"\ OH ;D—OH \I-h C!-hH\ q
cealo - 20 ceRv il os L'y
. N..~ . 27
NH, | HC
. N o'H»L
' NH 2 ,,@:N
N &
P
oo _ AN




pyrim di nyl, (CH[err] C[err]) cyrcloal kyl, (CH[err'])'[err]
(dJerr] - C[err]) cy mll [Iﬂ'r])[err] furanyl, .
(CHerr])[err | eny * erel nweagc kyl, al kenyl, al kynyl I

het er ocych Jé‘ﬂa 031 cycl i C . group may be i ndependent I y"E%@?"H?Ped
witH one to fhree substituents selected 49 fromthe group consi sting ef Br,

ad, F, NRlerr]Rerr], aderr] - (err]) alkyl, (Jerr] --derr]) alkyl,

S(Om (C[err] - Cerr]) alkyl, NJerr], CN, COOH, OH, SH and;
[err] Cerr]- (err]) cycloal kenyl , NH(CH[err])[err] rmrpholinyl,
NH( CH di nyl
\/\hfarel[ﬁr(ra!'iz:he“]ngahﬁsr hp#e%@%%‘ﬁ% stltlrJHad W th Oggr!{(r)ntlhpge 15 .

substituents sel ected fromthe,group §0n5| sting ofRBr, d, F,
NR[err]Rerr], O(Cerr]- C[er?ﬁ ' (Herr] - Cerr}) alkyl,
S(Of[err] (err] - C[err]) alkyl, COOH, OH, and- SH and,;

[err] when R[err] Is N Is zero the other of mor
n nmust be at |east 2;and or a bond; and Rferr] is
hydrogen, (Clerr] - C[err]) al kyI l; RS Rlerr] and
Rlerr] are independently selected fro hydro%en (Cerr] - derr]) alkyl

(Clerr] - - - derr]) al koxy. (CHerr])[brr] COH,. (CHerr])[err]
N(Cerr] Jerr]) aIkyI][err] and([err] [err] OH and 20 nis
and |nteger {whereigero to Six; . ' ' mis an integer fromzero to

}D\AC?'/ | B98/ 01053  R% Rk éﬁ and ﬂsnatreeﬂ'n%rep &%y%@le&@dg%% H, (C1- cs)\gﬁygz('&m?% .

wth
t he- provi§o. palkesy, (C£- CJ) thisalkyl] (Czl- CeRakenyl, (Cs - Daealiynyh (G, RCer+ |- and

L2 prhmRIRhAC: S Pe B e R CHDSIRAAEH o1 o,
HN( CH[ err]) [ pyfithidihyl, (CHz)a (Cs - Cr) dyelbtilkyl, (CH2)H(Cs - Cs) eycloalkenyl, (CHz)a furanyl,
' (CHy), thienyl wherein each alkyl, alkenyl, alkynyl, phenyl, heterocyclic and ahcycllc :
group may be mdependently substttuted with one to three substituents selected :
10  from the group consisting of Br, Cl, F, NR*R", O(Cs - Ce) alkyl (C1 - Ce) alkyl, S(O)m .
(G- Co alkyl NO,, CN, COOH OH SH and;

(CHy) - -
Rz is NR°R, - < m> NH(CHz), Ph, NH(CH,), (Cs - C7) cycloalkyl, NH(CH)a
(CHz)n ' :

Cs - Cy) cycloalkenyl, NH(CH,), morpholinyl, NH(CH2). piperazinyl, or NH(CHz)x

pyrimidinyl wherein each ring may be independently substituted with one to three
15 substituents selected from the group consisting of Br, Cl, F, NR_‘R’. Q(C1 - Ce)

alkyl, (C4 - Cg) alkyl, S(O)m (C, - Cg) alkyl, NO2, CN, COOH, OH, and SH and;

(CH2Im~_
“whenR is N\ /G if m or n is zero the other of m or n must be at least 2;and
(CHa)n

GisS§, 0 NR® or a bond; and R® is hydrogen, (Cq - Cg) alkyl or aryl. and

R® and R” are independently selected from hydrogen, (C4 - Ce) alkyl (C1 -
Ce) alkoxy, (CHg)g COOH, (CHz)x N[(C4 - Ce) alkyl], and (CHz)k OH; and
20 n is and integer from zero to six;
m is an integer from zero to two
kis an integer from two to four



pi per.i di n%-/ill\lbl-lmrphcc):u nyl, NHNH err], HNCH(CH err])[err], HN(CH[err])[err]
it A | T 1T G er 1] CH-CHL e pmisons

10 and with the further® priovitso st hat i f Rlerr] and Rlerr] are both

met hyl and ‘Rerr] and R err]- are bot hshydrogen t hen R[err] nmust ‘not- be
[err] 16 WO 99/ 07703 :
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[err]
and with the proviso that if R' is methyl, R® is phenyl and R* and R® are

hydrogen then R* must not be

NET 2, HN(CHz)2 NET 2, HN(CH3). COOH HNCHzCHzOH HNPh HN(CHz)zPh

HN CH
HN (CH2):2

. _.. . HN(CHg)s._. .
piperidinyl, morpholinyl, NHNH, HNCH(CH;)Z. HN(CHg)a CH, HNCHzCH(CHa)z,
HNCH(CH3)CH,(CHz)sCHS3, HNCHzCH-CHz.
HNCH,C | N
HN CH.CgHs or
' ' N CHs
10 ' ’ ‘

and with the further proviso that i R and R3 are both methyl and R" and Rs are
both hydrogen then R? must not be

~ HNCH;CHaN(CHg)z.  HNCH,CH

HNCH,CqHs_

15
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[err] W 07 3. A'to ound of claim1 selected é‘{_ group
consisting o ?”l 70 10 : 2- Met hy- 4- i sopr opyl ani no- 6- pheﬁ WP&E‘%

[ 3, 2-d] pyri-m di ne; 52

6- Met hyl - 2- phenyl - 4 pyl’l’0|ldl n-1- yI 1H i m dazo[ 4, 5-c] pyri di ne;

thyl -7-pyrrolidin-1-yl-2-thiazol-2-yl-3Himdazo[ 4, 5-b]pyridine;
(1H—|mdazol 2-y|)5-rrethy|-7-pyrro|idin 1-yl-3Hi m dazo[ 4, 5- b] pyri di ne;

- Cycl ohexyl - Bn@ebCEHs 7- PYT r OHNGH#H | - 3H i m dazo[ 4y %]1 yri dine; 15
(2 4- Di met hoxy- phenyl ) - 7= met hoxy- 5- thyl\ 3Him dazé?2 ,g-_ﬁyp_'yr—l\di ne;
t hoxy- 5met hyl - 2- phenyl 3H-i m dazgft, 5- hipyri di ne; _
thiyl-2-pyridin-4-yl-7-pyrrolidin- 1\@/3H—|rﬂdazo[4 5- Alne:

t

t

¥

hyl - 2- py¥i-di n-3-yl-7-pyrrolidin-1-yI'-3Him dazo[ 4, 5- b]pylldlne
hyl 2- pyri di n-2-yl -7-pyrrolidin-1 -y-3Him dazo[ 4, 5-b] pyri dine; 20
4- Fl uor o- phenyl ) - net hyl - 7- pi peri din-1-yl - 3Hi m dazo[ 4, 5- b]p??ﬁﬁine;

) - 4 (2- Met hoxynethyl - \di n- 1-yl )-2-net hyl - 6- phenyl - H- pyrrol o[ 3, 2-
] pyri m dine; .
(RS)-2- thhyloﬁ-phqmuuq4 [2- (2NoWgr ol idin-1-yl-ethpl)perdin-1-yl]-5H
yrrol o[ 3, 2-d] pyri m di

- Met hyl - 2- phenyl - 7- pyrr e/ n- 1- yI 1H i mi-dazo[ 4, 5- b] pyri di ne;

- Met hyl - 2- phenyl - 7- pi peri di n- 1-yl - 1H—|n1dazo[4 5- b] pyri di ne;
1-(2- N@thyl 6- phenyl - 5H pyrrol o 3, 2-d] pyri m di n-4-yl ) -decahydr o- qU|noI|ne
10— .. (andxﬁmﬂieﬁrtﬁ%hsémmm%whadmﬂren dlrﬁpéhﬂmﬁﬂ"'énd R? must
,4 1b|p|p |d|n & ) - 4-(2- Met hyoxymet hyl'-pyrrolidin- 1

1Y -2- e y|ﬂ %h@ﬁ%ﬁ%?ﬁ% 8[3,2- - d]pyrinidine;

(SXaZ N@thyl 6- phenyl - 4- (2-pyrrolidin-1-yl met hyl - pyrrolidin-1-yl)-5H pyrrol
0[3,2-- - d] pyrimdine; and 15
ER)-Di met hyl - hficHg, L henyl -
ginz3-yl] - _ an1ne

2-d] pyrimdin-4-yl)-pyrroli

QCHs .,  N(CHs); or HNPh

3. A compound of claim 1 selected from the group consisting of:

10 _ 2-Methyl-4-isopropylamino-G—ppenylpyrrolo {3,2-d]pyrimidine;.

: ' 6-Methy}-2-phenyl-4-pyrrolidin-1-yl-1 H-imidazo[4,5-c)pyridine;
5-Methyl-7-pyrrolidin-1 -yl-2-thiazol-2-yl—3H-imidazo[4,5-b]pyridihg;
2-(1H-Imidazol-2-yl)-5-methyl-7-pyrrolidin-1-yl-3H-imidazo[4,5-b]pyridine;
2-Cyclohexyl-5-methyl-7-pyrrolidin-1-yl-3H-imidazo[4,5-b]pyridine;

15 2-(2,4-Dimethoxy-phenyl)-7-methoxy-5-methyl-3H—imidazo[4.5-b]pyridine;
7-Meﬂ10xy-5-methyl-2-phenyl-3H-imidazo[4.5—b]pyridine_; '
5-Mettiyl-2-pyridin-4-yl-7-pyrrolidin-1-yl-3H-imidazo[4,5-b]pyridine;
5-Methyl-2-pyridin-3-yl-7-pyrolidin-1-yl-3H-imidazof4,5-b]pyridine;
5-Methyl-2-pyridin-2-yl-7-pyrrolidin-1-yl-3H-imidazo[4,5-b]pyridine;

20 2;(4-Fluoro-phenyl)-sémethyl-7-piperidin-1-yl-3H-imidazo[4 5-b]pyridine;

(S)-4-(2-Methoxymethyl-pyrrolidin-1 -yl)-z-meﬂwyl-6-phenyl-5H-pyrrolo[3,2-
d]pyrimidine;
o (RS)-Z-Methyl-b‘-phenyl-4-[2-(2-pyrrohdm—1-yl-ethyl)-pnpendm-1-yl]-5H-
pyrrolo]3,2-d]pyrimidine; -



4. The. use of a Cﬁound of claim1l for. the nanufacture of a nedi canent

rcost ot ot | ﬂlﬂlﬂﬂlllllﬂlllﬂl " e Use of clai m 4 yopsmeb

physi ol ogi cat di sor der i's bbski ty dr bulinma. 6. - The use of claim:
4 wherein’'said physiol ogical disorder is53elect fromthe group -

consisting of: 25 di sorders or di seases pm'SeSHEE'FQ'IASL‘BEE 4 heart,
bl ood vessels or the renal system such as 4 vaso eart {failure,

shock,- cardi ac hypertrophy, increased blood pr
nyocardi al infar cS-thyl&piMyl—deoMndeﬂﬂM—madazp{@ﬁqbapynnmec pheral vascul ar

Sbmereel nds 20Tk Rny-2 pher AR PR RRoA S LIVRURET | brw T [t
to increased synmpa{stioylBephaehybSitipyrrolo[3, md]wrmhetryl)ddecamdm:qﬁhbm'{e B?I ol
Cracts Y ATUETY SH G iy D bRy IS drBut G bt A BB e r al

nervous gystem s(Ry-gsmesik oﬁhhéihyl—p){rrolidﬁf-wuiz-lﬁéth yPEBheA BPREYIAIbIR - .
epil epsy, stroke, and conditions related to stroke, cerebral vasospasm
and hermrrha@]é)’"fﬂ'émeesm on, anxiety, schizophrenia, and denentia;

condrtians..rel ate &1!,[]6 | elated to
abnormal gastroi n@glstl na n?heW ﬁ% segg?lln'(l)er%hylganﬂﬁaﬁﬂ IIe‘rent
forms of il eﬂwOlQ[aMPyﬂm#manduence and--Chron' s di sease;

abnor mal drink an@?}-ﬂiﬂ@tﬂy’l‘-{‘ﬁ(fm@ﬁ@?—égﬂ l_ﬂ_@?@gﬁgﬁgﬁhﬂ 34 hetabolic

di sorders; exuar sfunction
-ant- repr‘l@ducperdur&nli-ammg . conditions or disorders associated

i1 Qi o0y o et of RS 6P YRR AR SppRHrapg B 1
di seases rel physmldglcal disordex lrlln g (rll'?jamlrmgf glﬁrlaﬁeéze&m assotiated wittvam gxtesnone,

wt h . 7. A, ph i cal
donposi 1 on SHteUpoRERiHA S Whies BRSoRAHISE biipistering.to.amemmai Geed Otsud ©°
-conpound  of wémn&aaedmpeBﬁdeYMﬁmgﬁmuﬂMcaﬁ @ﬁdbfrdmmnﬁtlc agent ..
/idr en e'rA‘ ca;gz(r:]? u 'Cal ﬁy%?&%a&m@wﬁere?n .&'ﬂg1 paﬁawpoggca\ tuon er phy]slologlcal
(6-am nopyrIats&dﬁinsa&eéahgwwmkhxdsaﬁbewetmémwhenyl) acetic acid, a

pr odrug ther eof Oé 6}\ method of claim 5 wherein said pathologucal condition or physiological

disorder is selected from the group consisfing of:
disorders or diseases pertaining to theé heart, blood vessels or the renal system
- 20 suchas vasospasm, heart failure, shock, cardiac hypertrophy, increased blood
~ pressure, angina, myocardial infarction, sudden cardiac death, arrythmia,
peripheral vascular disease, and abnormal renal conditions such as impaired flow
of fluid, abnormal mass trahsport. or renal failure; '
conditions related to increased sympathetic nerve activity for example, during or
25  after coronary artery surgery, and operations and surgery in the gastrointestinal
 pract _ |
cerebral diseases and diseases related to the central nervous system, such as
" cerebral infarction, neurodegeneration, epilepsy, stroke, and conditions relate_d to.
stroke, cerebral vasospasm and hemorrhage, depression, anxiety, schizophrenia,
30 and demehtia; ' |
- conditions related to pain or nociception;
diseases related to abnormal gastrointestinal motility and secretion , such as

different forms of ileus, i:rinary incontinence, and Crohn's disease;
- TEEmms ot . _
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pharmaceutically acce 9. A pharnaceuti cal
-conposition -conpri si nal nBHﬁ ﬂH Imal m 1 or® a pharmaceutically :

accept abl Qwag%ﬁo}slereof and a p armaceutically acceptabl e C?»Eﬁ'hﬁ§8/01053

54 : .. -
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abnormal drink and food intake disorders, such as anorexia, and metabolic

disorders;
diseases related to sexual dysfunctlon and reproductlve disorders;
conditions or disorders associated with inflammation;
5 respiratory diseases, such as asthma and conditions related to asthma and
brochoconstriction; and diseases related to abnormal hormone release, suchas
e meem - Jaytinizing hormone; growth hormone, insulin, and prolactin. |
' 7. A pharmaceutical composition for treating obesity comprising effective
- amounts of a compound of claim 1 and a 83 - - Adrenergic agent or a thyromlmetlc-
=10 - agent. '

' 8. A ph'am_\aceutical composition of claim 8 wherein said 8; - Adrenergic
agent is (4-(2-(2-(6-aminopyrid-3-yl)-2-(R)-hydroxyethylamino)ethoxy)phenyl) |
acetic acid, a prodrug thereofor a pharmaceutica!ly acceptable salt thereof.

_ 9. ‘A pharmaceutical composition compnsmg a compound of clalm 1ora
15 pham\aceutlcally acceptable salt thereof and a pharmaceutically acceptable
carrier. :
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