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AS H STAM NE H3 ANTAGONI STS 10 FI ELD OF THE | NVENTI ON The present invention
" rel ates @ wuelosaubstituted indol es and derivatives tieEresfosseehul as

hi stam ne H3 antagoni sts. The invention also relates to pharnmaceuti cal
conposi tions conprising said conpounds and their use in treating 15

i nflammatory di seases, allergic conditions and central nervous system

di sorders. The -invention also relates to the use of a conbination of novel
hi stam ne H3 antagonists of this invention with histam ne H conpounds for
the treatnment of inflammatory diseases and allergic conditions, as well as
phar maceuti cal conpositions conprising a conbination of one or nore novel

hi stam ne H, conpo
receptors, HINDGLE

skin, and the bronchial snooth nuscle of humans and ot her mammal s. Thr ough
H2 receptor- nedi ated responses, histam ne stinulates gastric acid secretion
in mammal s and the chronotropib effect in isolated mammalian atria. H3
receptor sites are found on synpathetic nerves, where they nodul ate 30
sy thetic neurotransm ssion and attenuate a variety of end organ responses

und c‘ég} SOmeme“ c nervous system Specifically, H3 receptor
activat i~ern=g¥ } tt-enuat es nonepi nephrine outflow to resistance and
capaci t ance VefSgltent FREAtIGY raafadbl mivePsubdifiuteciaibris AP8erivMayag04/ 000831
PCTI US2003/ 019619 -2 Im dazole H3 receptor antagonists are well known in

t he art tharsod yseddag histamise-Hnaotagenists-pThed ipnaisaiatestts have been

Tor 005, TR PEPRICRPCH s s itE Sl o Boyne? pa i SRR IR RPRETR 7o,

t hel3 r ednflenmatdrytdisessowp alemjiotorditdheand centrahndiveus sysgnadsontersatiten of

at | east, one,  histam ne Hl receptor antagonist . and | east, ,one hi st am pe H3
r ecept orMETHRHHPR f?ia@sﬁ%&? Ué% ‘-%r%c‘? %IQ'FPEWf riovel Aistartie H antagonlts?s of

this invention with histamine Hy compounds for the treatment of inflammatory

diseases and allergic conditions, as well as pharmaceutical compositions comprising
a combination of one or more novel histamine Hs antagonist compounds of the
- 20 invention with one or more histamine Hq compounds.

BACKGROUND OF THE INVENTION
The histamine receptors, Hy, H, and H; are well-identified forms. The H,

receptors are those that mediate the response antagonized by ¢onventional

25  antihistamines. H4 receptors are present, for example, in the ileum, the skin, and the
bronchial smooth muscle of humans and cther mammals. Through H; receptor-
mediated responses, histamine stimulates gastric acid secretion in mammals and the
chronotropit effect in isolated mammalian atria. "

H5 receptor sites are found on sympathetic nerves, where they modulate
30  sympathetic neurotransmission and attenuate a variety of end organ responses under
. control of the sympathetic nervous system. Specifically, Hs receptor activation by

histamine attenuates nonepinephrine outflow to resistance and capacitance vessels,
causing vasodilation.



The present invention provides novel conpounds of fornula g @12% (R13) b
2 RIX M~ M"2 "eN~- /R"(7 Z np !l 10 or a pharmaceutid Iqeff’ 03Pabl e
salt or ¥ ¥Weo08ker eof, wherein: a is 0 to 3; bisOto3PCTAISRGN3AI9%629 Oor 3; p
is 1, 2o0or 3; 15r is 0, 1, 2, or 3; X\? a bond or Cl1-C6 al kylene; M is
CHor N, Mis C(R3) or.N; W|th the provisos that when M is N, p is not 1;
and that when r is 0 MZ Is 20 C(R3); and that the sumof pandr is 1 to
4, Y is -C(=0)- (CH2)g , - -NR4AC(=0) - C( =0 R4 .
-SOL. 2-, qlﬂm@aylemﬂ% ratﬁepfﬂﬂa@taﬂw@t?ﬁfemﬂrmqwm sMQ%fe%m@w ML is

N, Y

o= o')SN.:sﬂo‘H BB BRich dnfag i ave aﬁ%ﬁ“ﬁﬁﬁb%daﬁ T USSR e
are bot hj|dy Cﬂ:tb§ern@5 20012 dn’ii s lca%anﬁ)/@@ﬁmmnﬂed@ﬁal‘éﬁ o kong ene,
-C(=0)-, -CH(CN)- =O) NR4-: 19 Decenber 2006 WD 2004/ 000831

CH2C(
PCT/ US2003/ 0llQS@85%,-47§1dIS@OR"JRCWRQQWOQS@O@WE featnrent o the gymptomp af N
(R25k(R25)k](_|R25)k2(st)k(R25 RV vw' R7 8 N~ (~ R7 g RZ. O zZN
(Rﬂg k2 glepdipuninissiRing@ ¢gbinepion of at east one histamine H+1 receptor antagonist

and at least one histamine Hzs receptor antagonist.

SUMMARY OF THE INVENTION
The present invention provides novel compounds of formula |

(R12 (R‘tS)b

"\

T
F

10 or a pharmaceutically acceptable salt or solvate thereof, wherein:
ais0to3;
bis0to 3;
nist,2or3;
pis1,2o0r3;
15 ris0,1,2,0or3;
X is a bond or C4-Cg alkylene;
rvl1 is CH or N;
Mis CR} orN; - o
with the provisos that when M?is N, p is not 1; and that when ris 0, I\/l2 is
20 C(R%; and thatthe sum of pandris 1to4;
Y is =C(=0)-, -C(=8)-, (CHy)q-, -NR*C(=0)-, -C(=O)NR™-, -C(=0)CHz-, -SO1.-,
~C(=N-CN)-NH- or -NH:C(=N-CN)-; with the provisos that when M'is N, Y is not
—NR4C(=O)— or ~-NH-C(=N-CN}-; and when M? is N, Y is not -C(=O)NR*- or

~C(=N-CN)-NH-; .
25 qis 1 to 5, provided that when M' and M? are both N, qis not 1;
Zis a bond, C4-Cg alkylene, Cz-Cs alkenylene -C(=0)-, -CH(CN)- or )

—CH,C(=O)NR;




Qis -N(R6)- , -S- or .-0-; kis 0, 1, 2, 3 or 4, 5 klisO is O,
1 or 2; the doffed line represents an optr onal - doubl e bonlc?]Deég 292‘?2
i ndepencjﬁglgdoy/ kected fromthe group consisting of H, PC]IIUSZB)OSIQIS?KW
hal o( C1- Co) al kyI , Cl-C6 al koxy, (Cil- al koxy- (G - C6) al kyl -
(C1- C6) - al koxy- 10 (Gi-Cg)al koxy, (Cl-CB)al koxy- (C1-Cg)al kyl -SOo_2,
R32-aryl (CrC6) al koxy-, R32-aryl (CrCo6)al kyl -, R32-aryl, R32-aryl oxy,
R32- heteroaréll i@y(CS- C6) cycl oal kyl, (C3-C6)cycl oal kyl - (CrCe)al kyl,
I

(C3-C6)cyclo | - (Cr C6) al koxy, (C3-C6)cycl oal kyl -oxy-, R37-heterocycl o-

al kyl, N(R3Q} (R31) - (ClRCB) al kyl - 'R N( R30) (R3R) , R

-NH-(Cl Co6) a] kyl - O (G -ICB) al kyl C(O)NH( 9); Rz S[Oo0.2-,

hal o( C1- C6yarh S( Oxf. ( R3@J ( kK9l R B¢2-, benzoyl,

(C1- Co) al k catr bony - het ey_oqycl oal Ky - 9) - Cl- '

Ce) al kyl - -C(O - 1- C6) a N( C1- oxy) - - C(=NCR36) R36 and
-NHC(O)R29 when option uble b S not nt, R7 can be OH

R8 is H(Ré,‘é_b C5, al [q;éﬁ)k/h/al o C1-=B) g ) al &%y~ (C2- C6) al kyi -
Rae-aryl (Cl- C6)al kyl'-, R32-aryl, R32 het eroaryl
R32- het er oar

R37- het B Alky | (@ e{s)ar kyl -, R22-S(0) 2-
haf o( C1- C6) 1-S(0
hal o( C1- Co}ébigy! - S(0) -N(R29) - S02-, or

R32- het er ogty -802 3 o4 ryl ring having 1 or 2

het er oat dRs )Nzndeperﬁaer)ﬁ ly’ se[@c)&ed frodf N (B0 with the Femai ning ring
at ons bei ng carbo a five 19 Decenber 2006 WD 2004/000831

PCT/ US2003/ 0@9‘61'@’(R . nen®er@d heteroaryl ring having 1, 2, 3 or 4

het er oat ons knsd per@gg% y-selected fromN, 0 or S, vmth the remai ni ng ring
atons bei ng car gui nolyl; R32-aryl; N\ N>, N or heterocycloal kyl ;
whegei n sai dkbisx@nerdber8d heter oaryl ring or said five-nenbered 5

het er oar yl !‘E ér onal ly substituted by R6; R3 is H, hal ogen, Cl-C6
alkyl, -CHo ?S(Q t@? Fkoxy; R4 is independently selected fromthe group

consi sting ofhdysaWmie réareéﬁntsadrkmbumﬁrdaﬁbeyﬁéwl kyl ,
(C3-Co6) cycl oal kylég.tl Co) al kyl , R33-ar R33-aryl (Cl- CG aI kyl.

R32- het er oar R andi3’ _ee |‘@Wﬁj§§ﬁy\ se %/%ff@'ﬂktﬁﬁ QTO@J(J @3R§t§ ing b)-
- AL O NCHRD), %aR3S:- 2 YAkl C4-Cs alkoxy, (C1-Cs)alkoxy-(C+-Cg)alkyl-, (C1-Cg)- alkoxy~
10 (C+-Cg)alkoxy, (C1-Cg)alkoxy-(C1-Cg)alkyl-SOq.2, R¥-aryl(C4-Cs)alkoxy-, R*-aryl-

(C1-Ce)alkyl-, R%-aryl, R%-aryloxy, R*-heteroaryl, (C3-Cs)cycloalkyl, (C3-Cs)cycloalkyl-

(C1-Cs)alkyl, (Cs-Ce)cycloalkyl-(C-Ce)alkoxy, (Cs-Cs)cycloalkyl-oxy-, R¥ -heterocyclo-

alikyl, N(R®)(R®"}-(C+-Co)alkyl, -N(R*)R™"), -NH-(C+-C)alkyl-0-(C4-Ce)alkyl, ‘

‘NHC(OINH(R®); RZ-S(0)o.2-, halo(Cs-Ce)alkyl-S(O)o2-, N(RPHRH)-(Ci-Ce)alkyl-

15 S(O)o.-, benzoyl, (C4-Cg)alkoxy-carbonyl, R¥'-heterocycloalkyl-N(R*)-C(O)-, (C+-
Co)alkyl-N(RZ)-C(O)-, (C1-Cs)alkyl-N(C1-Cs alkoxy)-C(O)-, ~C(=NOR*)R® and
—NHC(O)RZQ; and when the optional double bond is not present, R” can be OH;

R®is H, C1-Cs alkyl, halo(C4-Cs)alkyl-, (C1-Cg)alkoxy-(C»-Ce)alkyl-, R**-aryl(C1-
Ce)alkyl-, R¥%-aryl, R¥-heteroaryl, R*-heteroary)(C+-Cg)alkyl-, (Ca-Ce)cycloalkyl, (Cs-

20  Cg)cycloalkyl-{(C1-Cs)atkyl, R -heterocycioalkyl, R37—heterocycloa!kyi(C1-Cs)alkyl,
N(RP)R*")-(C-Ce)alkyl-, R%-8(0)y-, haio(C1-Ce)alkyl-S(0)z-, R¥-S(0)p.1-(C2-Ce)alkyl-,
halo(C+-Ce)alkyl-S(O)o.-(Co-Cs)alkyl-, (C1-Co)alkyl-N(R**)-SO2-, or R¥-heteroaryi-SOz;

R?is a six-membered heteroaryl ring having 1 or 2 heteroatoms independently
selected from N or N-O, with the remaining ring atoms being carbon; a five-



C6) al kyl or (Cl-C6)al kyl-SOz-; R6is 1 to 3 substltuents IB%E I6y
sel ected fromthe group consi stl ng of -OH hal ogen, Ci- ‘W

al koxy, WORBI04/00RMR5, - (Cl- C6) al kyl - NR 4R5, phenyl, R3BCHUSHB/OINGTR,

- QO2R4, - CON(R4) 2, -NHC(O N(R4)2, R32-hgteroaryl - SOZ- NH-, 15

R32-aryl - (Cl- C6) al kyl - NH-, R32-heteroaryl - (Cl-C6)al kyl -NH, R32-heteroaryl -
NH C(O -NH, R37-heterocycl oal kyl -N(R29)-C( O - and R37-heterocycl oaI kyl -
N(R29) - C( O -

d d el d f f
Cires) ARNbea hetERgR ! HR0 BRVIIG a3 BF A S Ratormr et ity efke R 5%
hydr oxyffeme WHeS, WhenthBlrémaiRin Snrrgﬁétohwaé:r@cmb@ﬁfR%’ﬂq@alb@ceﬂ? -bAyla

ni trogen; R12 forms a Cl to bridge fromone ring carbon to

anot her ri ng éﬁ ; R13 is |ndependently selected fromthe group consisti ng
of Cl-C5 alk hydr oxyl , Cl-C6 al koxy, or fluoro, provided that when R13

i s hydroxy or Wuo’)‘o then R13 is not bound to a carbon adjacent to a
nitrogen; or fornms a Cl to C2 alkyl bridge from 25 one ring carbon to

anot her Qs L Sal e
T B e el e G i el
i's dpti drddlopnd vingtis towtiedally shbsiitotadiby B3 groups i ndependently sel ected
from hal ogen, = Ck OCF3, ~hydr |\ ~QF t or when two R20 groups are
present, sai (Bgt\%}l%c’%‘?'bu%é@ﬁi@ t%gé’{ﬁ‘gf« I%ﬁ'h Othe nitrogen to which 30
they are bourRf igafdéesitechtlyl setebdFiom MRabRs c@@é;ﬁs ¥EhydroheRIC-0322 i s
Cl- C6 al kyl R3'4 argjor hlgt erocycl oal kyl ; ﬁgﬁ C% P P 1-%%2!?22 or

Bt o ARV Dea BRI IE - GO S oaR TS S ) PE) REBtyb ST R YACA Lie) ey, 352

i ndepen t@?@%}ﬁct ed fromthe group consisting of Cl- CG al kyl , hal ogen,
C6 al koxy, (C1-C6)alk I-C(O) aryl -

N( H‘B ( R5) - CB) ls hyhifegen, FQS«}C@@CP)VL--E{O)R 99(@)hR@%%ﬂ(@’)N{R Qr)z, R*-aryl(Cs-
rF]{glEa?aE ?C(%ﬂ( ﬁé}%‘lkggé | s HRng):lI EGHaI %I 06 %Ey;ry:??,graryl o
R35-aryl (Cl- & @'1ka 3 suB@ﬂiubﬁtd‘ind@?ae@eﬁhké’élect%rﬁrtﬁb roup consnstln
R35-aryl (C1- C6) al kyI (C1-Co) al k ) C( O -
(CL- C6) abiy haiayre-Cobs RESL. &y Lo Stkopa. ,&53 RS yemﬁeﬁt 45@
WI( tle;IZ% ﬁ_el:gfﬁl g’mcﬁ% \%h(cgﬁﬁ) Z%Qy (aryé at t gﬂ@@@%# gg@groaﬁﬂ lr\'{::Iqu;f;‘s{ : ?gent s
i nd‘e‘;‘pend%aﬁ{dryl (R -eg)nly-NH R b etproan-60 S ikyidief, RI he&toaw ogen, Cl-C6
kvl QB N R Rite Bl cioaiky NiREC (ST Bind K RetercSy oty
N(R*)-C(O)-NH-; |
R' is independently selected from the group consisting of C+-Cg alkyl,
hydroxyl, C4-Cs alkoxy, or ﬂuoro, provided that when R is hydroxy or fluoro, then R
20 is not.bound to a carbon adjacent to a nitrogen; or R' forms a Cyto C; alkyl bridgé
from one ring carbon to ancther ring carbon; ' '
R" is independently selected from the group consisting of C4-Cg alkyl,
hydroxyl, C+-Cs alkoxy, or fluoro, provided that when R™ is hydroxy or fluoro then R™
is not bound to a carbon adjacent to a nitrogen; or forms a C4to C; alkyt bridge from
25  one ring carbon to another ring carbon; or R®is =0;
- R¥5s indepéndent[y selected from the group consisting of hydrogen, C4-Cs
alkyl, or aryl, wherein said aryl group is optionally substituted with from 1 to 3 groups
independently selected from halogen, -CF3, -OCF3, hydroxyl, or methoxy; or wher two
R® groups are present, said two R? groups taken together with the nitrogen to which
30  they are bound can form a five or six membered heteracyclic ring; '
R? is C4-Cs alkyl, R*-aryl or heterocycloalkyl;
R* is H, C;-Cs alkyl, -SO2R% or R¥-aryl;



NR4ARS5, phenyl, R33-phenyl, -NO2, -CO02R4, -CON(R4)2, -S(O

-S(0O 2N(R20) 2, - N(R24) S(O) 2R22, -CN, hydroxy- (C1-C6)al kyﬁ%ede&ﬂﬂﬁwz
© and R35-@hyhddebndas) - al kyl - O, wherein said aryl group pcy/usnbasmadid y
substituted with | to 3 |ndependently 5 selected halogens; R33 is | to 3
substituents independently selected fromthe group consisti ng of Cl-C6

al kyl, hal ogen, -CN, -NO2, -OCHF2 and -O (Cl-C6)alkyl; R34 is 1 to 3
substituents |£dependent ly selected fromthe group, i

f
hal ogen. - CREY JnegPendaniiy ge el ionnREsoy SRS L IAT80 stlogen,
| ndepenqagt Lo s elpsiech BN JCol W—@g@'&»’st&rﬁ%ﬁ& N% (dato, C1-Co

al kyl, hydroxyé Cl-Co kox enoxy
- R36 is |N(E€ﬂ&1ﬁ8(®b1yz-slmled&d3e‘)aIﬁpﬂrDhba@r epCe wt(ﬁagp@jalkm ,and Cl CG

al kyl; and 7 n gent,| t.he group consisting of
H Cl-C6 al kﬁé%l?ﬁ' d(’ @:@‘YQPFE %/néa@" é%ﬂ?ﬁ ‘f}ﬁcféfaﬁ%'emi on al so provides a
phargraceut i cqﬁ“qg)mpqg@é gmyponﬁﬁ:am BER: aryqt:ﬁerg%mkg} -amount of at |east one
conmpound of & maceuki cal accept abl e carrier,, This

f
i nventi on fuﬁ%éﬁf pﬁovﬁ?ﬁi@@‘yh Ret%'b’li Pof‘QW'@I‘%E‘”‘)&T,I(@n'é%ﬁ)aibylf%(r@y-| HoRiYEd

i s , | t
ypot ansrST NEP BRSO ARAESO ) P OB D " Fact, hyper - and
hypo- notil i toy RIAcnadRY |toge’drrarellre efChhf)s4-he(Cldst1@{Chibpsor nal t ract obeS| ty,

| 2006 004/000831 PCTI 3200310 -6
?eegpl, ngigkﬁﬁdﬂ&{ )e@ﬁﬁo?'ﬁ m Qrﬂf‘gn"\él{ﬁ& Spdipgen épé’flﬂ% ¥ o‘? cent ral
nerqpus Systﬂhzasattttgryszmstm@émguﬁdépmﬁreaqyls\életcye&if@m ﬂ@grbepfdlahszslﬁmg%f and

hyperactivity of the central nervous system (faor exagp tatl on and

depr essﬂ‘brTP haten e, etfrerltols-dlCs ekl sR( sabi Qs ARz heq;F@r OCHF,

schi zophges B 0 n LS 2t @ 2ent in need
of such {\lr eat nt annpzef@lé ’v@(g nﬁntzis{I4 —%@‘qmgés;s?bp}ﬂg nééuﬂﬂtﬁ e) *ornul a

| . "Pat i~BR* s@)@a % amnmnroxyyme@é)awa -Oﬂ]hia@Hz@IR‘zﬁcargthSear@'i(Oa@ey- use is

1 aat | ngaIs Y erei R A ot s oLy o bSRu R AR cEy rRlobadBRly. 10

Thigs i n\g@qut@@hgwg*elﬁgr provi des a pharmaceutical conposition conpri si ng an
effective am)Lgat of conmbi nation of at |east one conmpound .of fornula | and
at | east is 1to 3 substituents mdependently selected from the group consisting of

C1-Cs alkyl, halogen, -CN, -NO;, -OCHF; and —O-(C+-Cg)atky!;
R*is 1 to 3 substituents independently selected from the group consisting of
H, halogen, -CF3, ~-OCF3, -OH and —OCHj.

20 R¥ is 1 to 3 substituents independently selected from the group consisting of
hydrogen, halo, C4-Cs alkyl hydroxy, C+-Cs atkoxy, phenoxy, -CFa, -N(Rae)z, -COOR®
‘a and -NOy;
| R¥is independently selected from the group consisting of i:I and C4-Cs aIkyE;
~and
25 R is independently selected from the group consisting of H, C1-Cs alkyl and

(C+-Ce)alkoxycarbonyl.

This invention also provides a pharmaceutical composition comprising an
effective amount of at least one compound of formula | and a pharmaceutically
30 acceptable carrier. _ |
' ' This invention further provides a method of treatmg allergy, at!ergy—mduced
airway (e.g., upper airway) responses, congestion {e.g., nasal. congestson_)_
hypotension, cardiovascular disease, diseases of the Gl tract, hyper- and hypo-
motility and acidic secretion of the gastro-intestinal tract, obesity, sleepihg disorders



one Hi receptor antagonist in conbination wth a phari macey |caI 'tfé gept abl e
carrier. This invention further provides a nethod of treat erg

al | er gy- Wed200€e0083i rway (e.g., upper airway) responses, P‘éﬁ/(!]ﬁ 3’@&‘?@%st|on
(e.g., nasal congestion) 15 conprisinggdmnistering to a patient in need
of such treatment (e.g., a mamal, such as a human being) an effective
anount of a conbination of at |east one conpound of fornmula I and at | east
one H, cep nj Ki | in a
phar macdaid carbe SARRE T GhnokhkS. SRERBLAIEE, GRIRAMRLC LB, ",

phar mac ewgrivoad ssménﬂ$ttermronrd“eﬁ@rtﬁyrp@k@:tﬂrﬂyphﬁdrdge(NDHDaj sype-aricenpl at ed.
DETAI LED DESCR| PTI OF THE | NVENTI ON Pr? erred ef| njtions of the vari abl es
in the SHMSERENMEYS the crplral perypys systen) e, /gistieNgs f’?P‘?SﬂﬁHﬁr yl or

1-i ndol vy f t I tuent.
15 B N g g b i g 4

or 2s) (comm]rsmg aHtherRrgz@C@pﬁhenﬂnwe(e@ oRsEh Heatmentca)a eﬁerztive amount

f bI H Cl-C6_al k t
Re5- het aif gt dBe,garRP PO or KRERy 8L S PRis g Ml 'Q’Pf&;%“}’&\/r. R7 i's
pr ef er alluméih, ﬁﬂro‘&ggi vetprigd gl @Y ¥ diso B3Atemplatdd.- C6) al kyl -
R32- het eroary al kyl -, R32-aryl, R32-heteroary

(G -C ) al kyl Cr‘xremgynéepf ﬂaiﬁ !wntw&%rﬁdw@warluwse&if@stre@w allerggsplenoyt 1y

f ilgr,m, thyl, (Cl-C8)al kyl - N(R29) - S02- 29
\%grgmﬂ 'S Or?%%e%@@ﬁsﬁ ?'E@ %%r:ﬁgl n)c/)et h§/| 19)-?)ec)enbe§ 202)6 WO
20013 000831 msumnmmmmgppdwdme pharmaeéoticdd| opnhpoditidrogempoisingCli3 and k
is 0 R1 - ' t
oot e P e Bt e Bnallan ! A1y SRRl oL o Bratgost
pr ef er akdpe A4 PoibtobamagoniRireEembiation Witk alFHEIRIRGUNEAIRY @@creﬂtablertmmer

optionally substituted with one substituent. Mre preferably,
pyri dyl , pyr|-Frl‘i"ayfl‘v%"rt‘oﬁyfwfﬂﬁﬁP@Mfde%ﬁﬂﬁﬁﬁﬂqu’fr%’:ﬁtﬁ‘ﬁtﬁiﬂletﬁ)écﬁ'lﬂr@wﬂwd Y is

Do ook P, el SRS SRS SO bRl AR el olton
15  comprising administering to a patrent in need of suc:h treatment (e.g., a mammal,
such as a human being) an effective amount of a combination of a{ least one
compound of formula | and at least one H, receptor antagonist. '
Kits comprising a compound of formula | in a pharmaceutical composition, and
a separate H1 receptor antagonist in .a pharmaceutical composition in a single

20 package are also contemplated.

DETAILED DESCRIPTION OF THE INVENTION

"Preferred definitions of the variables in-the structure of formula | are as follows:

R' is preferably 3-indolyl or 1-indolyl. The double bond is preferably present in
25  the R' substituent.

R is preferably H, alkyl, R¥%-aryl, R® heteroaryl, (C+-Cs)alkoxy-carbony} or
{C+-Cs)alkyl-N(R*®)-C(0)-. When R is (C1-Cs)alkyl-N(R*)-C(O)-, R® is preferably H or
C1-Cg alkyl. More preferably, R is R*-aryl or R¥-heteroaryl. Especially preferred are
R phenyl and R%-pyridyl. R’ is preferably H. |

30 R® is preferably H, R*%-aryl(C+-Ce)alkyl-, R*-heteroaryl(C+-Ce)alkyk, R*%-aryl,
R¥Z-heteroaryl, (C1-Ce)alkyl-N(R®)-S0,- or R¥-heterocycloatkyl(C+-Cg)alkyl-.
Especially preferred are H, R*-benzyl, R**-pyridylmethyl, (C1-Cg)alkyl-N(R**)-SO,-
wherein R®® is H or C4-Cg alkyl, and piperidinoethyl.



ML is preferably N, a-is preferably O; and n is preferabl . the i onal
doubl e bond in the rithg containing ML is pref erabliy not p¥9]§}é°fff"% r'?‘%gé,

- singl e bgpdodoooddiesent). M is preferably C(R3) wher eipg iRBs2068/009ade ogen or
fluoro; b is preferably O; r is 15 preferably 1; and pis preferably 2. As
used herein, the following terns have thé foll owi ng neani ngs,. unless

i ndi cat ed ot herw se: al kyI (i ncluding, for exanple, the al kyl portions of

aryl al kyl and .al koxy ghesents strai ght and branched catrbon chains and
cont ai ns frorﬁ ofife Pf e%ﬂtbbf nBgeny Helonadnd Kk Pi@nk WpeBeian 8287 O&l ent

strai ghgagf %Péﬁ\%‘i{?f%af L,» RN&he phefefats Xgas‘%fé?%‘a@%ov%kgh@ k?; 0 107pRY| ene

(- CH2CH of halo repr esent al koxy chai ns as
+ defi nedpaéfev@!y@eemel n one or nore hydrogen atons are replaced by hal ogen

atons, e.g., I, B gCH CH2-, CF3CF2- or CF30 aryl (including the aryl
portion of a|>§/|saq) RIRFONAPERENnt s a carbocyclic group containing fromé to

~ 15 garbon at Wss éfe*aam;yrws@lmmeéfecpn&e%@wm éﬂt%aﬂgsgbstltaféd with ®n@
phenyl or naphthyl ring avai | abl stitutabl e carbon atoms of

the = camsbbstjitient w@@r@‘@ra@yﬂ Iﬁt s Evh PypaydyIsryiciartnyl, eptiapalichment ; 30
aryl al k’égg’é@@ (?e(%ggh Bﬂ}earyl group, as defined above, bound to an al kyI

group, wherein said al kyl group is bound to the conpound;
cycl oal kyl réprsgmefdrablat@f@¥ed carbocyclic rings of from3 to 6 carbon

t , hal h tg fl I : d iodo, Decenb
2006 b 2004 SO0BITA PGy toas1e Oy AV eriok ssdimmecv ¢
gr ops, Hﬁéféln@ﬂz. gréut heteroatons. sel ected from 0, S or N said heteroatom

interrupting carbocycllc ring structure and having a sufficient nunmber of
deliocal i zed P sl wetarshly Mo ape pvefeeakly Oieandcn iharefetadly 2pnitheoptienalar onat i ¢

P hee o YEhble SERE R SIS ERNPRIGGBLS BraRet O aloul (£8! B3heh B8Re T
but arepr@ﬁnt himted to isothiazolyl, isoxazolyl, oxazolyl, furazanyl,
o e Retrap vrﬁP@fﬁy?/herwﬁng &Rroggh Sﬁﬁa@rﬁw% YS[I%WFF%EI e
3- ,15r r@gérrég¥l1) argybllgbl-efgrémy dge (e.g., 2-, 3-, or 4-pyridyl N-oxide),
triazinyl, pte i ndol (benzopyrrolyl) yridopyrazinyl,
i soqui nol i nylAs qm@éera\mth %Iiowung terms have the fol owing meanings,, unless
indicated otherwise:
alkyl (including, for example, the alkyl portions of arylalkyl and alkoxy)
represents straight and branched carbon chains and contains from one to six carbon
20  atoms; ' |
alkylene represents a divalent straight or branched alkyl chain, e.g., ethylene
( CHoa-) or propylene (=CH2CH2CHo-);
haloalkyi or ha|oaikoxy represent aikyl or alkoxy chains as defined above
wherein one or more hydrogen atoms are replaced by halogen atoms, e.g., -CF3,
25 CFaCHzCHyp-, CF3CFo- or CF30-; |
aryl (including the aryl portion of arylalkyl) represents a carbocyclic group
‘ containing from 6 to 15 carbon atoms and haviné at least one aromatic ring (e.g., aryl
is a phenyl or naphthyl ring), with all available substitutable carbon atoms of the
carbocyclic group being mtended as possible points of attachment;
30 ~ arylalkyl represents an aryl group, as defined above, bound to an aikyl group,
as defined above, wherein said alkyl group is bound to the compound;
' cycloalkyl represents saturated carbocyclic rings of from 3 to 6 carbon
atoms;

halogen (halo) represents fluoro, chloro, bromo and iodo;



10 naphthyridinyl; the 5-._and 6-nenbered heteroaryl g'r-'OupS cl uge ngf’n th

definition of R2 are exenplified by the het er oaryl groups S8

ove;

avai | abl VBB I0PRH abl e carbon and nitrogen atons can FETEYHEY/8¢8d as
het er ocycl oal kyl represents a saturated, carbocylic ring containing
from3 to 15 carbon atons, preferably ffom4 to 6 carbon atons, which

defi ned.

carbocyclic ring is 15 interrupted by 1 to 3 hetero atons selected from-0-,

S S TR S ROl SRTEREAY S i Bt b ibtac rom

aryl al kyl,
i ndependents yr NekaRt RétbroMSATRIGUpIG Adardudyche ﬁngmckurmé;ﬁﬁhé\ﬂnga or
3- tetrahydrofuranyl 2- or 3- tetrahydrothlen |, 2-, 3- or 4- piperidinyl,

e
al |

2. or 3- pyificigntdiumyber of dejpcalizen ik eleatiops. ’foz:r%hde@remﬁimharaqte&\wﬂ@m anyl ,

20 1, 3, 5- t I
decahyar BETRN ARrocRGIs GEERO K BRIV chhinBRfh & &) R aidfls, The,
1, 3- & t hriaggldo dotS:dfsﬁainiaD}amdt oxygen @hd/drrauliur taibraso Eavhpley include but are

1, 4-t hi oxan
t et r ahydP8p

n

nit roge”tlﬁéﬁgﬂ Fﬁéhy}'@qgcﬁ&#&yﬁby%lﬂf )}rﬁﬁyﬂ g@ﬂﬁﬂéngleéBece n% ' Wﬁjé%in}!he

ring

osit 71 ndi cat ed er 2006

2004/ 0009FUAVCEINIS2063/ D1bHYDdyld-pyRdyl Nroxide 4e.0.,2-536 asidrpyrdyl )N-OZNedeans

t hat tvvo

L R e T

and 1@ posaphthsidiriyl; Athh)ﬁi and B-meniberét detdroact! wreums nrfcd].rdad ia the aefinitidrhef

structur
absence

B o oammit ey i haoactiuetus Boise A4l Al PValbtio BUGSANERE o

the presenRsorpand AR Aonts EABLBURSHdd as'diinBY. substituent N so, as

used herein, "upper airway" usually means the upper respiratory

15

20

25

heterocycloalkyl represents a saturated, carbocylic ring containing from 3 to
15 carbon atoms, preferably from 4 to 6 carbon atoms, which carbocyclic ring is
interrupted by 1 to 3 hetero atoms selected from -O-, -S-, -80-, -80; or -NR¥-
wherein R* represents H, C+ to Cs alkyl, arylalkyl, -C(O}R®, -C(0)OR®, or
-C(O)N(R2°)2 (wherein each R? is independently selected); examples include but are
not limited to 2- or 3-tetrahydrofuranyl, 2- or 3- tetrahydrothienyl, 2-, 3- or 4-
piperidinyl, 2- or 3-pyrrolidinyl, 2- or 3-piperizinyl, 2- or 4-dioxanyi, 1,3-dioxolanyl,
1,3,5-trithianyl, pentamethylene sulfide, perhydroisoquinolinyl, decahydroquinolinyl,
frimethylene oxide, azetidinyl, 1-azacycloheptanyl, 1,3-dithianyl, 1,3,5-trioxanyl,
morpholinyl, thiomorpholinyl, 1,4-thioxanyl, and 1,3,5- hexahydrotnazmyi thlazohdmyl,
tetrahydropyranyi

@ , for example in the structure

R
R~ N-$
represents a nitrogen atom that is located at one of the 4 non-fused positions of the
ring, i.e., positions 4, 5, 6 or 7 indicated below: |

Hritadio echiazaliiper e e P RATRESN). tosoral e o

u



‘Exanpl es of suitable acids for
“sul furic, phosphoric, acetic, ckirig,

10 system-i.e., the nose, throat, and associ ated structurf AIF'F)O, ?@ used
herein, "effective anobunt" generally neans a therapeutical @DECS g@f) e -

“anount . Ayd béRoBdsan into a ring neans that the indi cat egrheashzaeside

attached to any of the substitutable ring carbon atons. 15 Certain
conpounds of the invention may exist inSifferent isoneric (e.g.,
enantioners, diastereoisoners and geonetric) fornms. The invention
contenplates all such isomers both in pure formand in adm xture, including
racemic mxtures. Enol forns andRtautoners are also included. The conpounds
of this invention are Ilgands foLAt he hi stam ne H3 receptor. 20 The
conpounds of this invention B% i

‘receptor, or as H3 antagoni sts. \Ihd conpounds of the invention are basic and

form pharmaceutically acceptap sal.ts with organic and inorganic acids.

salt formation are hydrochloric,
oxalic, 25 malonic, salicylic, malic,
fumaric, succinic, ascorbic, maleic, nethanesul fonic and other mneral and
carboxylic acids well wn to those skilled in the art. The salts are

prepared by cogfagdriy) ﬁqéarr@,ethbaﬁ@o hRfogen 4Bnes st locaicanit HOWY obthetde.
desired acid to produce a salt in the conventional manner. The free base

fornms nEyorbBIsedgaiicnscef he fintead-niia handH positiors dheut areI7eaianse Siqueous
base soI E'E:Ogn&%fﬁb 9 Decenber 2006 WD 2004/000831 PCT/ US2003/019619

-10 dil u € "aqueous I'um hydr oxi de, potassium carbonate, ammoni a and sodi um
bi cas bonat e. Aldeﬁédémebasmfsbunmrealﬁfm'ﬁdlan orirotha htemmtumﬂd@‘ﬁpmg]ﬁi ng salt
forns

in ertal roperties,, such bi ol ar
ol ent SnOBAIES #a 8pich RLBIT RS EhalRrabEi GRrnsiic,Sta bRl Ral ng
free bas@nfcirgsofffBFmikr N8 SRSeptindent bhtie prasent: &t abaenes df AR bbhE in
substituents, on the inventive conpounds, one may be able to formsalts wth

bases. ThaR' sIstiéyenipl e, if there is a carboxylic acid substituent in the
oL 2 Feh LBtk Ay DS PICIR S Bt rORLE, 2o
10 tthe |systemFne., coeposadhredt, fnd rasbacﬂaterhmtrmtus&s in unsolvated as well as
NSy TR LERAT R 4 ST et
et hanol sfsbtit/Berhbleg. are
A line drawn into a ring means that the indicated bond may be attached to any
of the substitutable ring carbon atoms.

15 Certain compounds of the invention may exist in different isomeric (e.g.,
enantiomers, diastereoisomers and geometric) forms. The in\)ention contemplates all
such isomers both in pure form and in admlxture |nclud1ng racemic mixtures. Enol
forms and tautomers are also included. C

The compounds of this invention are ligands for the histamine H; receptor.

20 The compounds of this invention can also be described as antagonists of the Hj

receptor, or as H; antagonists. |

The compounds of the invention are basic and form pf’narmaceuticaliy
acceptable salts with organic and inorganic acids. Examples of suitable acids for
such salt formation are hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic,

25 ma!on-ic, salicylic, malic, fumaric, succinic, ascorbic, maleic, methanesulfonic and
other mineral and carboxylic acids well known to those skiiled in the art. The salts are
prepared by contacting the free base form with a sufficient amount of the desired acid
to produce a salt in the conventional manner. The free base forms may be
regenerated by treating the salt with a suitable dilute aqueous base solution such as



equi val ent to the unsolvated formfor purposes of the i nve
conmpounds of this inventionr can be conmbined with an H,/ rec agonr st
(i.e., thwocoopwosdds of this invention can be conbi ned VMETIUSNGWI%Ié'ceptor
antagoni st in a pharnaceutical conpositigpg., or the conpounds of this

I nvention can be adm nistered with an H, receptor antagonist). Nunerous
chem cal substances are known to have hi stam ne H, receptor 20 ant agoni st

act|V|ty g[jcantherefore t he net ods of this.
o1 ecep e fleih SoUCRar TN, phibsalimareDorSen PETYR AN GIP AR pe
cl assi fi efic@bonglchanigd zenase R @Rediffanfropsthait ddttadfdreing phlefRkly azi nes
or piperidines. Representative H receptor antagonists include, w thout
li m tati GemewhaiinLeriain pay%@alcnrﬁaert@ﬁersaglﬂ ﬁﬁ@ol@aw\ra@pﬂaresoivents but the
br onpheni , I i
car ebast (AT e srfghlie Ehlfel IO COL At d el (IR B P Uk e b

di phehhydhiarihventicioxyl ani ne, di net hi ndene, ebasti ne, epr nastr ne,
efletirizine, fexofenadine, tOtlfﬁgé Ioratad ne

ydroxyzi pe
| evocabast i ne,VFREIIG128 H@Oﬂ&h%ﬁ%ﬁﬁﬁép’d %g‘ﬁ fraEn n ONG JBRY BEt i ne,
nor ast em gk g fd?hFé'é‘I?ss\‘}wth BasekamHR, fot bz ifiSerelis @é}ﬁgk{ﬂ% acid
tri pel ennanmine, 30 tenelastine, trineprazine and tri prolidine. Qher
conpound§txbahtue@am tr;e molepide nselt mayobel&arered wihan ineraaniaaswelk ez efganie by

known nethods ncI C b r S o]
i ot am n 2P suet e A BERBE Negh kG O, 1 RRAR i isEEERR Enb
publiyshednEghReuary 19, 1998. 19 Decenber 2006 WO 2004/000831

PCT/ US20031019619 -11- Those skilled in the art will appreciate that the H
receptor antagdif gempsunda el farmylad CRAGWIStiMenapbatedas wellas eddvaled fapes, or |
the H, r r [ S0

Pr ef erabﬁf;‘/a%ﬁ)‘ W%W(?Z%tsoé dz;nt agg{r—'] dhfaﬁ? sngégﬁ% J%%@ﬁ@%@ﬁaﬂfﬁﬁ?,
azat adi nephartaezaticalty am:epmme\sa)b.temsesum agpvaer, reihamd, arckther likei are,

chl or pheni ram enmast clLizine car astine cypr ohept adi ne,

car bi noxdAYile ‘Eitetggg l’f’@%‘r’ @'ﬁ?tﬁf%po Et’:ﬁ P¥raiiThe, doxyl ani ne,

di nedi ndene, EhasbinpOungdionasit imrntehl i tié ébﬁmmed wrrﬁfaeﬂﬂ(# rét®ptor
hydroxyzi ne, ketotifen, |oratadjne, |evocabastine, meclizine mzolastine,

Mequi t aziamdagenighier.ithe Geamaundsi efdh !SnIBV%t!QﬂriJ@@ e, comiinad svith am l—byerzearwne
th

e prol di haconl b PllaRfacoucf LERRARIRE, of fifPeambulfis bf HERIBALE &

astem zolbs adl_aﬂirdstadmdmnthaamHaseci:e]:ﬁor bniagphish). ram ne, cetirizine,

8cember 0

from

chl'or pheni ram l@&merousnars\em[cai substances are known to have histamine H1 receptor

20  antagonist activity and can therefore be used in the methods of this invention. Many
H4 receptor antagonists useful in the methods of this invention can be classified as
ethanolamines, ethylenedramrnes alkylamines, phenocthiazines or p!perrdmes
Represeniative Hy receptor antagonists include, without Ilmltatron astemizole,
azatadine, azelastine, acrivastine, bromphenirarnine, cetirizine, chlorpheniramine,

25 clemastine, cyclizine, carebastine, cyproheptadine, carbinoxamine,
descarboethoxyloratadine, diphenhydramine, doxylamine, dimethindene, ebastine,
epinastine, efletirizine, fexofenadine, hydroxyzine, ketotifen, loratadine, ‘
levocabastine, meclizine, mizolastine, mequitazine, mianserin, noberastine,
norastemizole, picumast, pyrilamine, promethazine, terfenadine, tripelennamine,

30  temelastine, trimeprazine and triprolidine. Other compounds can réadily be evaluated
to determine activity at Hq receptors by known methods, including specific blockade of
the contractile response to histamine of isolated guinea pig ileum. See for example,
WQO098/06394 published February 19, 1998.



carebastine, descarboethoxyl oratadine, di phenhydram ne, 2006
ebastine, 15 fexofenadi-ne, |oratadine, |evocabastine, m zo?(y .mnggr

* nor ast emiggl.8eq/006dsgr f enadi ne.  Most preferably, said H, prcqmtmrmmbagom st
is selected from azatadine, bronpheniramne, cetirizine, chlorpheniram ne,

carebasti ne, descarboet hoxy- | orat-adi ne,1 di phenhydram ne, ebasti ne,

f exof enadi ne, | oratadine, or norastem zole. Even nore preferably, said H,
antagoni st is selected from |l oratadi ne, 20 descar boet hoxyl or at adi ne,

f exof enadi ne shoseskilediimée sttiwill appreciatertbabihet by msieptosantagonist sritsasbni st

i rocopeol AP afpCREPREH B e R Br i rR B EEAnERACE TR 1o 2 ¢

‘H, recephormaliyt pgeniibéd rd@sagl@scar boet hoxyl oratadine. 25 In still anot her
preferred enbaodi nent, said H, receptor anta bgonl st

f exof enadi ne. Met
anot her pr ef ePreigraiowifhkh recaRiP 2RtagoRist i sp! e&Fﬁda‘%BW gpteraizele, Prptadiee,
‘Prefearab p r-e
reapeq 22giesfd, MerkaRtife FRORRARIRIGE BetDfie: OIRbRIRan FEPERRRERLS
Al so, pr eydizitd, garébastine, ambepwhmjs:,arbiasaammgwcammetboxyﬂ@atwﬂne| n the
nmet hods f t his |nvent|on wher ei n.a,combi nat,i on _of an antagani st of this
vent | o PREBREEITE: SRR S iedfod, offastne RrRRRPEE L et the
ant agoni fh@feiting, IAdTbRYBAE efotFEALIFRBEMES lovorabasivs thedldine,(first one
and then 19 Decenber 2006 V\D 2004/ 000831 PCT/ US2003/ 019619 -12 the ot her

over ‘a pElifQjasthie.inagyitazing, gaigasarin, npharastiee. dpragemizele, picemashi ni st er ed
h la 1) i
Seq%”tLgwngn}lﬁéj%r%ﬁﬂéﬁﬂwe% akire ?ﬁpél@ﬂﬁ% gféntérﬁgm%‘BH{édt@% cérai*ﬁ\éc?r ) is

adm ni s reparation o oun
reab i zediriproliding. ways 5 knovvn to those skr I led in the art. Follow ng are

ol S0 be ppl | e PrefieRe R sdaaraer SHs i Aol TaMBASRAPEBher

conpoundaziiabifig) aizBRastiae peropipHeiiramife) cet@rme ShtdrbReniramiks cﬂ’érﬁa:\mﬂd
recogni ze that one route will be optinal Bendl ng on the choice  of

appendagéal@metmh@ﬁferb%mprwem@we dinbeskydnagne ndexdamine, \ﬂblaﬁt"ﬁ%cogm ze
B o i b
consi der ed t oMust peeferaldy ofaid blyrepeptos aniggoBijst is selected from: aza’tadine,
brompheniramine, cetirizine, chlorpheniramine, carebastine, descarboethoxy-
loratadine, diphenhydramine, ebastine, fexofenadine, loratadine, or norastemizole.
Even more preferably, said Hy antagonist is selected from loratadine,
20  descarboethoxyloratadine, fexofenadrne or cetirizine. Still even more preferably, said
H. antagonist is loratadine or descarboethoxyloratadine.
in one preferred embodrment said H receptor antagonist i is Eoratadlne
In another preferred embodiment, said H4 receptor antagontst is
descarboethoxyloratadine.
25 In still another preferred embodiment, said H4 receptor antagonist is
fexofenadine. ) |
In yet another preferred embodiment, said H4 receptor antagonist is cetirizine,
Preferabiy, in the abhove methods, allergy-induced airway responees'are
| treated.
30 Also, preferably, in the above methods, allergy is treated.
Also, preferably, in the above methods, nasal congestion is treated.
in the methods of this invention wherein a combination of an H; antagonist of -
this invention {(compound of formula 1} is administered with an H; antagonist, the

antagonists can be administered simuitaneously or sequentially (first one and then



C and D, as shown below (R12) (R13)b FI R RL 1 ~MN,, ecemg Boodr B CD
| 15 One possible route for preparing conpounds of formnul a Vol ves a
linear weguenoessi reactions to obtain the desired comPEUtEY301861? A+B -
AB+C -* ABC+D -> ABCD |i The synthesis u[szJNEg this approach I's given bel ow
for conpounds in which Rl is 3-indolyl Is N, Is CH and Yis -C(O)-
20 AtB-4AB RRNHR ( NH (rj NHA~ n\j HOn ~Rt2) HN (R12)a H2, catal yst

ob &1 necl Bomher el PPaseest ih ib%ﬁ@@%ﬁﬂémﬁ%@?fﬁeadmmstﬁgéd”

react ed yag@sntaflydine M9BAtddomns oF el inverRel (confsduthdaffoRrharPh® i ¢ acid or
the like at a terrperature of 20-100 Cwith a ketone for a tine sufficient

to conpl edeinigtered firsdacti on to gi ve conpound (2). Conpound (2) can be’

e oo R n U Ao g B Bk °
5ggle rl_ssggﬁgets\%: 26 ﬁlzaséeliilfullﬁ@m titecartr Follewinigkareatypiratl propedates forfprepardty 50 C

Suich oo KFHORS BRUPEEDSITET HTascbiRs MR AE SEPICeDIRANNE PRECEDoS. can

be prepa &’éhﬂﬂj:ﬂ%&&? #gg%?e\ﬁﬁ%ér dﬁ?ﬁgﬁhﬁ&é withRSfieRope G Fbriifa ffdne See for
exanpl e Het erocyclic 445, US 5 846, 982, WO 01/ 46181,

and EP 4%kite9in th@@x\ail p@(pgglz(em@) oo@ route will be optimal dependmg on the choice
of appendage substituents. Additionally, one skilled in the art will recognize that in
10 some cases the order of steps has to be controlled to avoid functional group
incompatibilities. |
The structure of formula | can be considered to be made up of four paris, A, B,

C and D, as shown below:

(R12)a R13

‘——\ l-h{ R?

R1
N
A B c D |
15 One possible route for preparing compounds of formula | involves a linear

sequence of reactions to obtain the desired compoundé, e,
A+B—-AB+C—>ABC+D — ABCD

The synthesis using this approach is given below for compounds in which R! is
3-indolyl, M' is N, M? is CH, and Y is —~C(O)-:

20 A+B— AB

R R
NH :
HN (I?n\J HNT X
== o R,
D I/ Ap—

(R%®) o R25) X
k " ci (R™) @)

ARY B
Indole (1), obtained commercially or through procedures well known in the art,

is reacted under acidic conditions such as acetic acid and phosphoric acid or the like
at a temperature of 20°-100° C with a ketone for.a time sufficient to complete the

25  reaction to give'compdund (2). Compound (2) can be reduced using a metal catalyst
such as palladium, platinum or the like in a solvent such as methanol, ethanol, ethyl



HO LL P Coupling reagent 1 a®Np p N, NHR (Rlz)b PG R1 n, ee& er22)096
R12 C AB )a ABC Am ne AB can be coupled to acid C, :wherei nl §

- protecti RgoghfAwhessySi Nng 10 a nunber of methods wel | knegmustodshessast such
as usi'ng EDC, DCC or PyBOP

(benzbtriazol e-1-yl-oxy-trispyrrolidi n01§hosphon| um hexaf | urophosphate).
Alternatively, the acid C can be activated by conversion to the acid
chloride or m xed anhydride and then reacted with the amine AB to give ABC
Sui t abl eapetateot theglikeyaba psmperat@d fnonuz(¥-50 BOWraler taneatidephets oABRIrogBn- *
ABCD St

R/ NPORI1~r 1 /- . (. 2 )b ABC
ABC CoRfBLHg PRBESTES gbarYrEdes oIt eh ik NHebotNHEE: Pai's IR Lmoval
*of the 2QqRIpt ﬂg '@ﬂ]e@ﬂﬁ'ﬁn&aﬁe ddd &Y Seg%lgbaregt@hg?pfd%%%hre@wéﬁek%émﬂ {8 X
INH R N Z/R2 2) b "ABC" For conpounds wherein Z- =

( CHZ) 1- thome, v |rc’éne i, $%fﬂf@tawi[:thh Jahlel‘%nodjad—’!yzj@hﬁﬁ 1HE (1993uK45, US
| 2) 1 25 NaBH4,
Ragroonc PO Troa M RN Ead 18041 Vet “euch as met hanol - et hanol , 19

Decenber ABZQQ_-@_, )A@@OOM 000831 PCT/ US2003/ 019619 -14 dichl oronet hane or the
i ke, to™give ABCD. Alternatively, ABC can be reacted with an al kyl ating

agent R2- (CHZ) X, nO\/\,hl ch X'is a leaving grogd*s uch a hal ogen or
nmesyl ate or the I sol vefaupkngieagesit DMVSO, like, in the
presence of a ba rl’ve ABGD-—Jé—FeJr—- corrpoynd er el n R2 = O) R2,
ABC' can be coupl ed WI gm N
\J n (R)b
R,
C AB ABC
Amine AB can be coupled to acid C, wherein PG is a protecting group, using

10 anumber of methods well known in the art such as using EDC, DCC or PyBOP -

(benzotriazole-1-yl-oxy-trispyrrolidino-phosphonium hexaflurophosphate). ‘

Alternatively, the acid C can be activated by conversion to the acid chloride or mixed

anhydride and then reacted with the amine AB to give ABC. Suitable ptotecting

groups for C include t-BOC or the like.
15 ABC + D — ABCD

Step 1 _
(R12)a O R12 O .
W e
R1—W /—N R’ALP{ /—NH

PG
n (R, - n (R,

ABC ABC"

Compound ABC is deprotected using conditions suitable for the removal of the

20 protecting group, PG, to give ABC”.

Step 2 -
(R™), 9 a(R’z)
o, D
W g 0¥ oLy
n (R, n (R12
ABC" ABCD

For compounds wherein Z-R? = (CHz)1.s-R%, ABC” can be reacted with an
aldehyde of the formula R¥CH,)1sCHO in the presence of a reducing agent such as
25  NaBH., NaBH(OAc); or the like, in a suitable solvent such as methanol, ethanol,



i

R2CO2H in the presence of a coupling agent such as EDC, r B
Al ternatively, the acid cas be activated by conversion tmecﬁgf\;ﬁg_@% oride
or m xed wanhuaoésde and then reacted with the am ne ABCPoT/us20s/ABID. O her
reagents can also be utilized in a si m'_I,lqir_fashi on to introduce Z-R2, 10

i ncluding for exanple, sulfonyl halides, R2SO2X, or isocyanates of the
formula R2NCO. Introduction of RB: RR a HN\ BBGCDR¥W\ B-CGD (R25) /
(R25)1 / For conpounds wherein R8 is_attached toeﬁhe i ndol e nitrogen via an
al kyl 15dhipramataaraer e kg, to @I OBKD r AHEMayehhAB GG HIIRadgE Wik am an
al kyl ati t (o Whi b S i ' gen or
nmesyl at egg(y Eﬁﬁ@ ?q%ﬁﬁ %Ol'gz)")gol \k/}‘g?]%h ?(l I%eé l%l%\é@g%%l[—!a:ﬁ& C’f‘ @??’%@E‘?ﬁ&fhe

pr esence mesytatbas ¢he tikgi mea sdieehi suadh ap BAMMBOL Do or domploeiriddhevpeessinceRE a s
attached,to the.i n%& ni trogen through a - 502- group, the indole nitrogen
i s react 885G OEE Bnyl chloride in the presence of a 2p base such as

Et 3Ng n a sol E%m:o Urds Sz at? ﬁd(%?trﬁj’(]iz c;éfx HROcEINeEwithnambbRs nate

approach to the synthesis of conmpounds conprises the synthesis
of the tWCRaHisdhebresenaendier adbepingBagent stoh, as BDGWRQACHY RBPP ng of the

the hB'f AigHiATvels 1 aceimn B8 GrgPa Y s rectpsane fRet edfod YElFRh o
synt hesi éﬁﬁl\é@ﬁdéBﬁMha@Ir@amteé%tlaetﬁ@rmﬁrn&.&B@ toWR @ AEAED00831
PCT/ US2003/ 019619 -15- C+D-*CD - EtQ EtQ N ,Rz 11-//-P/-NH 0. (R12).b (RL2)t.

Z C CD StepQthepreagents ean plgadya ublized in@ ghnlasdashign tedniipdureas ol dehyde
of yfe f HMHiAg for example, sulfony! halides, R?80-X, or isocyanates of the formula

R®NCO.

Introduction of R%;

R R
8
HNT X B-C-D R\N x.-B-C-D

——— e

(st)k.,\/\ / (REX_/
For compounds wherein R® is attached to the indole nitrogen via an alkyl
15 chain, R® can be introduced by reacting the indole nitrogen with an alkylating agent
R®-X, in which X is a leaving group such as a halogen or mesylate or the like, in a
solvent like DMSO, DMF or the like, in the presence of a base to give the final
product. For compounds wherein R® is attached to the indole nitrogen through a -
S0z~ group, the indole nitrogen is reacted with a sulfonyl chloride in the presence of a
20  base such as Et;N in a solvent such as CH,Cl> at a temperature of 0°-80° C.
An alternate approach to the synthesis of compounds of formula | comprises
the synthesis of the two halves of the molecule (AB and CD), foilowed by coUpling of
the two pieces i.e.:
¢ ' A+B -AB
25 : - C+#D —>CD
- AB+CD - ABCD
The synthesis of the AB fragment is the same as previously described. The
CD fragment is synthesized as shown below.



5 R2(CH2) 1-5CHO in the presence of a reducing agent such azgféla
NaBH(OAc)3 or the like in a suitable solvent such.as methan cemByrdAidI |

- di chl or oRgy ha@odety the like to give CD. Alternatively, p&rgaiobsiospact ed
with an al kyl ating agent R2-(CH2)1.6-X, .in which X is a |eaving group such
as a hal ogen, nesylate or the like, in ¥solvent such as DMSO, DVF or the
like, in the presence of a base to give CD. 10 For Z-R2 = C(O-R2, C can be
coupled with an acid RZCO2H in the presence of a coupling agent such as
EDC, DC@CerDRyEEBR. Alternatively, the acid can be activated by conversion
to the acidochl or| de or m xe@® anhydride and then reacted with the amne C

"to give CD O her reagents c so be utilized in a simlar fashion to
i ntroduck ;9115 -Frretuith opexanple sul fonyl halides, R2SQ2X, or
i socyanat es o/{—hmforrrula N.gtBp 2 0 EtO LIOHLiOl P2 LLL/IN.RZ
(R12)/ N ZER?R12 )b . rrpobjgd CDis saponified in a m xed

OH Y20 or CH3OH and water, or a

' sol vent §uch as a%onbin natlon of Et
conbi nat b THF, water, and CH3OH, using an alkali netal base such as

Li OH 2 W4
A:BCD (())r (Ra2) 156 %ﬁmﬁgl-%lP{R of cfzarn?:ggl\f%dlt:é’d Wtﬂ dn él@leﬁ&&!@oﬂﬁe folgﬁ:ﬁ_lé*l\l_ Z (R

)b n5(R1|23(EiH2/)>&CtEﬂD mmmes@nqeeafmaﬁmlr@ea@@upﬂt@b aSON€BH4uI§aBU(@A¢Qm<brer of
net hods

At or nacedics N argulbie RabaRt Bl eS8 eR ifRloR MubRrortia s A thoaks o
PCT/ US20413é €96 Aternaltely CCemy eesbattetavitthan agk %tﬁ@ afetaROCHI) XX, anhydri de

and then reacted-with the amne AB to give AB
which X is a leaving group such as a halogen, mesylate or the like, in a solvent such

as DMSO, DMF or the like, in the presence of a base 1o give CD.

10 For Z-R? = C(O)-R?, € can be coupled with an acid R?CO,H in the presence of
a coupling agent such as EDC, DCC or PyBOP. Altemnatively, the acid can be
activated by conversion to the acid chloride or mixed anhydride and then reacted with
the amine C {o give CD. '

Other reagents can also be utilized in a similar fashion to introduce Z-R?,

15  including for example, sulfonyi halides, R?S0,X, or isocyanates of the formula

R*NCO.
Step 2
Eto% LiOH UOJ\[Hh 2
i —N. ,Rz ""N-. ,R
(R12}|3/ z . (R12)b/ Z
cb cD'

Compound CD is saponified in a mixed solvent such as a combination of EtOH
20  or CH30OH and water, or g combination of THF, water, and CH30H, using an alkali
‘metal base such as LiOH or NaOH at a temperature of from 20 to 100 °C to give CD’,

AB + CD’ —» ABCD

O 12 O
_ (R™)e
ENH . ‘
(qu)a 12/ \Z R ‘(./i I N\Z'.
(R n (R%)
AB co’

ABCD
Amine AB can be coupled to CD’ using a number of methods well known in

25  the art, such as by using EDC, DCC or PyBOP. Alternatively, CD’ can be activated



The starting material and reagents used in preparing c@npoHpgqm SChoded

are either available fromgcomercial suppliers such as Al dri ch em cal Co.
5 (W scovednoo£0@31 and Acros Organics Co. (New Jersey, BSAYUS3I03a9@9 pr epar ed
by literature nmethods known to those skilled in the art. Conpounds of
formula | can be prepared by the general nethods outlined above.
Specifically exenplified conpounds were prepared as described in the

exanpl es,bel ow, fro tartin terials kn i,n the art or epared as
descri beBY SEMKRISR rReReid CIp e PEega Y SHHB AL e g eRGIEEhaRR 119 it r at
the presgpiiné ARy 4i0B-ABEDey are for illustrative purposes only; the scope
of the invention iS not to be considered [imted in any way thereby. Unless

ot herwi se st aff bé stamiagfroaiesial agd apagevs asedrs pheperintheompguads fesaiibed i n

t he Exanpl es: A = - B =et hyl . =RUt ¥l Znr | ~ . Ph=phenyl ;
ot eBte %‘6’?%%5?%%n%ﬁ”%a”ﬁﬁeﬁ%ga%@@%%&@‘ %#éﬁ%’:'ﬁ%‘ﬁ@%@%b%%’i imde
DVAP54- d{WiddoysmiyiUsmyand AlcrareOrdgddies Ove (N Jurseyi U8AROr REk prepared by

1- (3-di net hyl am ng rﬁ%él é 3-ethylc r_&otgi i m de., HOBT= 1-hydroxybenzotriazol e
Na BH( OAcﬁ't@Eaté‘B%il‘l%l{i‘P BRYVE-Y %%ﬂ ¢4 18 E-com t enper at ur e

TFA=trifluoro | | Gk £ THED rp@gty f i
TEMPO=2, 2, 6, Gg?ﬁé@n@% hcsrl f'9 f'-%gllap'elf%?%yl ox%ef%@%rgaed}eggll me_tl_l?_o —St %?tﬁn?%yer

chr omat ogbayhy SpeNicaly gkemRpliiddicompoihds ware crrepanedras desimbed ioih®esol uti on

e e BRI B PATRSAE PG 3160k e
SPhaﬂ U?PObelo(N_l.%ﬁése Mﬁémpwareai’eﬁn%gﬁ;vid@ tarmtherQildteiames (‘@sémwmio?f ]
pecific_activity) 19 Decenber 20 WO 2004/ 000831 PCT/ US2003/ 019619 - 17
Pr epar at i BRY £re for iliustiative purposes only; the scope of the invention is not to be
considered limited in any way thereby.
Unless otherwise stated, the following abbreviations have the stated meanings
in the Examples below:
15  Me=methyl; Et=ethyl; Bu=butyl; Pr=propyl; Ph=phenyi; t-BOC=tert-butoxycarbonyl;
and Ac=acetyl
DCC-= dicyclohexylcarbodiimide
DMAP=4-dimethylaminopyridine
DMF=dimethyiformamide
20  EDCI= 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
HOBT= 1-hydroxybenzotriazole
NaBH(OAc);= sodium triacetoxyborohydride
RT=room temperature
TFA=trifluoroacetic acid -
25  THF=tetrahydrofuran
TEMPO=2,2,6,6-tetramethyl-1-piperidinyloxy, free radical
TLC=thin Ia5‘/er chromatography
HRMS= High Resolution Mass Spectrometry
L RMS= Low Resolution Mass Spectrometry
30  nM= nanomolar
Ki= Dissociation Constant for substrate/receptor complex
pA2= -logECsp, as defined by J. Hey, Eur. J. Pharmacol., (1995), Vol. 294, 329-335.
Ci/lmmol= Curie/mmol (a measure of specific activity)



NT I ONN-O_~ H-Step 1. CH3 CH3 i O | i N NH2 Nquv?lt%ecg l‘)l'cl),zﬁ06
sol ution of 2-am no-4-rethyl pyridine (10.81 g, 100: mmol) i ertoHhat anol
- (250 M) WESeodd6iasy BOC anhydride (26.19 g, 120 nmol ). ThRerASawbome1d7 Xture
was stirred at RT overnight, concentrated dry | oaded on silica gel and
flash chronmat ographed (from 30% hexamedf CH2C12 to 0- 2% acet one/ CH2CI 2) to
produce 1 (15.25 g, 73.32 mmol; 73% as a white solid. 10 Step 2: OH 1 -
~ Ol NNO\ 2 HTo a-78 Csolution of 1 (35.96 g, 173 mvol) in THE (1.4
) was added n-BuLi (272 m of a 1Peperaigndi on in hexanes, 381 mmol) in
portions over 30 mn. The reaction mxtye was then allowed to warmup and
was stirred for 2 h at RT, resulting@ﬁ'lﬁ the formati on of an orange
-precipitate. The m xture was' cool ed- to -78 C, and pre-dried oxygen
(passed through a Drierite col umm) s bubbl ed through the suspension for 6
h while the tenperature was maint afngd -78.C. Reaction mxture color
‘changed to yellow during this tineSnThg fon was then quenched at -78 C
with "(CH3)2S (51.4 m, 700 mml), folHowed by AcOH (22 m, 384 mmol). The
20 react'é&n E xture was allowed to warmup and was stirred for 48 h at RT.
Dlutio wat er andC xtraction with Et OAc were fol |l owed by
concentratHen and fl ash ] hromat ogr aphy (0- 15% acet one/ CH2Cl 2) to provide

al cohol 20.15 g, 90 | 95299 as a pal e yellow solid. Step 3: CHO - 2 |
N “NH,
5 To a solution of 2-amino-4-methylpyridine (10.81 g, 100 mmol) in tert-butanol

) (250 mi} was added BOC anhydride (26.19 g, 120 mmol). The reaction mixture was
stirred at RT overnight, concentrated — dry loaded on silica gel and flash
chromatographed (from 30% hexanes/CH3Cl; to 0-2% acetone/CH,Cly) to produce 1
(15.25 g, 73.32 mmol; 73%) as a white solid.

10  Step 2:

' OH
= O
T C&LEJ\OX 2
To a —78 °C solution of 1 (35.96 g, 173 mmol) in THF (1.4 | ) was added n-BulLi
(272 ml of a 1.4 M solution in hexanes, 381 mmol) in portions over 30 min. The
_ reaction mixture was then allowed to warm up and was stirred for 2 h at RT, resuiting.
45 inthe formation of an orange prebipitate. The mixture was'cooled-back to —78 °C,
and pre-dried oxygen (passed through a Drierite column) was bubbled through the
suspension for 6 h while the temperature was maintained at —78 °C. Reaction
mixture color changed to vellow during this time. The reaction was then quenched at
—78 °C with {CH3)28 (51.4 ml, 700 mmol), followed by AcOH (22 ml, 384 mmol). The
20  reaction mixture was allowed ic warm up and was stirred for 48 h at RT. Dilution with
water and extraction with EtOAc were followed by concentration and flash
chromatography (0-15% acetone/CH,Cl,) to providé alcohol 2 (20.15 g, 90 mmol;
52%) as a pale yellow solid. :

Step 3:
CHO
2 —_— = O

Lk

25



25 H 19 Decenber 2006 WD.2004/000831 PCTJUS2003/ 019619 1o, 8,8 ution
of al cohol 2 (19.15 g, 85: 5 mmol) in CH2Cl 2 (640 m ) Was a ed & §atur at ed
aqueous sab toiosnsef NaHCOS (8.62 g, 103 mmol) and NaBr pd#Aspep3/089639 mmol ).
The reaction m xture was cooled to O Cm@nd TEMPO (140 ng, 0.90 mmol) was

i ntroduced. Upon vigorous stirring, rcial bleach solution (122 m of
0.7 M 5 85.4 nmol ; 5. 25%in NaOCI) was added in portions over 40 min. After
an additional _ 20 nin reaction _m xture was_guenched with

sat ur at ed aqu@@@sSNHEQZ@ alfé’rli@] 3I 189t & - R PR o rgi2Ge (840 B Wee mogeder

hr omat od SasfiSiet bucAEThAEh o NACOL T 620, SRR NS0 458,
?I(:%;E%/denﬂnc?l%__S ?:H“Zel eacfibndnixmoe; wakepoled tad W, farhTEMPQG140Img. 0 90 epmél)

| f | d 7
ol nessRrolder pehuuibroys st Rormetia misaatesuoes gt SEBERE S )
fol | gnedghy %%109%5% ifRgoCl O{g)%sle%de@aﬁtsd?ﬂoﬁ@ BUEF £0 WaR. AT avtaddigendior 40

mn at RT, after vvhlchNa 3 7 mmol ) was introduced. The
react i on20 mnixtatiCe’ C\Jvatbesreaf:h@u nmgreuWQatqtmncmd wittes@itsated anugotul NasBuPat ed

and 11 asAarranet dory 1 BT soPulor Ui FElERAERERbn, R G ERRRE" 15" 00"

g, 52. 6fdllﬂ§me,d &@n@@tﬁtioﬂféndl\ﬂaérecm@lmﬂo?éﬁbr@f(ﬁ@nSSO‘V@h@x@@sﬁ@l—@@lqu ester.
4 (1.57 433mmc%_b|na 1 ture o

%3004 (10 m ) was
added Li Bx¢'p@ceiongfCHzCh topiipyd alfiehyde SctTioe® Ini XSUmE el %Y e @aeTEvdrte ght
at RE, cgoggentrated and exposed to high vacuumto obtain crude acid
Preparation 1 (1.59 g) as a yellow sh solid which was used w thout 25
purificaBiem4: Preparation 2 H3C Br N NH2

COzEt
P E&

To a solution of aldehyde 3 (11.87 g, £3.5 mmol) in CH2Cl; (370.ml) was
added ethyl isonipecotate (9.07 mi, 58.8 mmol) followed by 4 drops of AcOH. The
15 reaction mixture was then stirred for 40 min at'RT, after which NaBH(QAc); (22.68 g,
107 mmol) was introduced. The reaction-mixiure was stirred overnight at RT,
neutralized with saturated aqueous NaHCOs, diluted with water and extracted with
CH2Cl,. Concentration and flash chromatography (0-4% sat. NHz in CH;OH/CH:Clz)
provided 4 (19.09 mg, 52.6 mmol; 98%) as an off-white solid.
20 Step5: |
To a solution of ester 4 (1.57 g, 4.33 mmol) in a 3:1:1 mixture of
THF:water:CH3OH (10 ml)was added LiOH (0.125 g, 5.21 mmol). The reaction
mixture was stirred overnight at RT, concentrated and ekposed to high vacuum to
obtain crude acid Preparation 1 (1.59 g) as a yellowish solid which was used without
25  purification. |

Preparation 2
H3C Br

|

=
-~
N NH,

30



30 19 Decenber 2006 WD 2004/000831 PCTI US2003/019619 -19- Sﬁ? g éeE)R}KEBC H3C
O NN& NNH 5 01\.6 To a solution of 5 (10 g; :79. 4 )

©(0.029 gww@260008B1) in CH2CI2 (150 nm) at 0 C was addpgrritdaghitie
dichloride (16.1 g, 79.4 nmol) dropw se, The 5 reaction mxture was stirred
at RT overnight, then washed with sat urH ed aqueous NaHCC3, water, dried
and concentrated to give conpound 6 as a yellow solid (20 g, 99.8% which
was used without further purification. Step 2. H3C,., Br 0 6 NONO7 10 A
sol uti orBieb tompound 6, NBS and benzoyl peroxide in CCl4 was -refluxed at 80
C for 5 h, cooled and stirreds&t RT overnight. The reaction was filtered and
concentr d, and the residue purified by flash colum (30%

~Et OAc/ Hexand) to obtain the d §r| d conmpound 7. Step 3: 15 Conpound 7 (0.5
g, 1.5 mo nd hydr azines{0. 5~ ef hanol, 5 'm, 2.5 mol) were

conbi ned ald Btirred at RT overni ght reactlon was diluted wth water

“and extract WD 2Cl 2. The or ga#i er wgs dried, concentrated and the
residue purified on a flash colum (3% OHin EtOAc) to give the title
conpound (0. g,sofiiidn o2 (1 ¢PAS atri'nmmiﬁancﬁﬁmlﬂ (8B28 g,NR2 kimdl) (W ZH,Ci,
NKIJCO2U NYN NYN NYN NBoc2 Prep. 3 NH2 Prep. 3A NH2 Prep. 3B

(150 ml) at 0 °C was added phthaloyl dichloride (16.1 g, 79.4 mmol) dropwise. The

5  reaction mixture was stirred at RT overnight, then washed with saturated aqueous

= fy

NaHCOs3, water, dried and concentrated to give compound 6 as a yellow solid (20 g,
99.8%) which was used without further purification.

Step 2:
HaC- s Br
6 — N ib
O 7

10 A solution of compound 6, NBS and benzoyl peroxide in CCly was refluxed at
80 °C for 5 h, cooled and stirred at RT overnight. The reaction was filter.ed and
concentrated, and the residue was purified by flash column (30% EtOAc/Hexane) io
obtain the desired compound 7. |
Step 3:

15 Compound 7 (0.5 g, 1.5 mmol) and hydrazine (0.5 M in ethanol, 5 ml, 2.5
mmol) were combmed and stirred at RT overnight. The reaction was dlluted with
water and extracted wnth CHgClg The organic layer was dried, concentrated and the
residue purified on a flash column (3% CH3;OH in EtOAC) to give the title compound
(0.2 g, 66%).

20 ‘ Preparation 3, 3A and 3B

_ F
CO,Li CO,Li dcozu
J W g
A A A

NN . NN NN
NBocy, Prep.3 NH; Prep. 3A NH, Prep. 3B
Step 1:
CHO
NME?_ Hﬁ
£o o — 5 «
OHC”“CHO 44 NN o

NH,



Step 1: CHO NMe2 H OHC-CHO 19 N Y N 20 NH2 19 Decenber 2

2003/ 000831 PCTI US20031019619 -20 To a ni xture of di a?deh%@e"fg’\g‘ir@%ﬁ g,
7.1 mmol )wearedogasasdidi ne hydrochl oride (678 ng, 7.1 mol BCT/HS2ABYQI% Et OH
(20 M) was added sodi um ethoxide (483_%,_ 7.1 mmol ). The reaction m xture
was heated at 90 C for 12 h, <cooled to , concentrated-dry | oaded on
silica gel and flash chronmat ographed (0 5 10% CH3OH 20- 30% acet one/ CHZCI 2)

t d 20 (355 2.9 | | h I Al t ti ly,
% ban be pr odi adtie cite e dh 0 ppol it e | Towel) e aoentie patent
63227573, 1. 66 ,

pise mmlh)yéie@dm@nd&gm m\gl7 ?%Mpﬁd\lﬁgg&ui’elewr{ (?Oﬂ'nmv?@élé@déﬁ Sf‘g}"ﬁ‘lTHEn?lo

m ) was &titexide BEE pw. (75$mmgl ). 7. hre Taastipn rmwturerwa@ heatedsat 999G fasdi b, RT for

oot oner BRI O aAfEdegtod bhag BR Rl ARl uag L AUR A0GRRIER (o1 570
Steps3: ~Q92EH.OMH210-B0M abBeme/ Zﬂizmz(}aowb@mmoqfssahﬂ@rwgemraél - (@UY%) a9 a
0.36 nmml) in CHZCI2 (7 mz was added et hyl isoni pecotate (67 1, 0.43 mol)

and AcOHYeBowish ssiidniAfterpatiealy, 2%811{@@4@)398(@3@0@@ i@ toptheripyedie
i ntroduced, Cp’ggdmmg,gws% d overnight 20 at RT, diluted with CH2C 2,

washed wi agueous Na and concentr at ed, and the crude residue
was f| aslgigpr2omat ogr aphed (O- 4% sat. NH3 in CH3OH CH2Cl 2) to produce 22
(133 nmg, 0.29 mmol; 8THO as a white film

o

— =N
? N?\I/Becz 21
10 To a mixture of 20 (166 mg, 1.35 mmol), DMAP (17 mg, 0.14 mmol} and Ef3N
(418 pl, 3.00 mmol) in THF {10 mi) was added (BOC)0 (589 mg, 2.7 mmol). The
mixture wa.s stirred at RT for 5 h, concentrated-dry loaded on silica gel and flash
chromatographed (1-3% acetone/ CH2Cl) to produce 21 (117 mg, 0.36 mmol; 27%)

as a clear oil.
15 Step 3:
CO,Et
J
A
21 N N

NBOt:2 22
To a solution of aldehyde 21 (117 mg, 0.36 mmol) in CHzclz (7 ml) was

added ethyl isonipecotate (67 pl, 0.43 mmol) and AcOH (5 pl). 30 min. later,

NaBH{OAc); (153 mg, 0.72 mmol) was introduced. The mixture was stirred overnight
20 . atRT, diluted with CHzCl_z, washed with aqueous NaHCQOj;, dried and concentrated,

and the crude residue was flash chromatographed (0-4% sat. NH; in CH3;OH/CH.Cly)

to produce 22 (133 mg, 0.29 mmol; 81%) as a white film. :

Step 4: ‘ .
To a solution of 22 in a 3:1:1 mixiure of THF:water: CH3OH (5 ml) was added
25  LiOH (11 mg, 0.44 mmol). The reaction mixture was stirred overnight at RT,

concentrated to dryness and exposed to high vacuum to obtain Preparation 3 (134

mg) as a yellowish solid which was used without purification.

Using a similar procedure, but omitting Step 2, Preparation 3A is obtained.
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'N-f| uor oberfzengésul f oni mi de ( 1832

Step 4: To a solution of 22 in a 3:1:1 m xture of THF: wat ef; CH3 m)
was added 25 LiOH (11 ng, 0.44 nmol). The reaction mxtur@,]\%%’gmgﬂizﬁ%d

d}'{l&mmgoncentrat ed to dryness and exposed tpchigghuoyafvdm t o
obtain Preparation 3 (134 ng) as a yellow sh solid which was used w t hout
purification. Using a simlar procedure?"but omtting Step 2, Preparation 3A
i s obtained. 19 Decenber 2006 WD 2004/000831 PCT/ U82003/019619 -21- Prep.
3B is prepared by substituting ethyl 4-(4-fluoropiperidine)carboxylate for
et hyl i soni pecdtrape3BiE hydpated bHyfdubstinpingesth di 416)-Gaviopindritine o arboe|=e ed

A <ol ut | B v euate. oouBbAA IR erESia i) e Hinte o 25 Bover

-1.0 h t oypthedoHbwRig ock8iyel 233 M, 2.0 Min THF/ heptane/ et hyl - benzene,

0.466 nol) in THE(300m) at O C The solution was stirred at 0 C for 30
mn, andgdhen ransferred.by_canntila to a 0 C sol ution of

E\)‘} ‘S ~85 nol) in dry THE (600 m). The
reaction m,xt N\N%% tirred at 8L mn, and 10 then at 20 C for 18
h. The toi@l sol vent C\S/ol une vvas(bfr)educedBég approximately one third, and
Et OAg (11) wap afgish ofl(20 ($00it0.889 wasl) IBEHREA 460 ¢k saisvad dedMiiopwies ever 0. 1
N aq. HCl, saturated aq. NaHCO3, and br.i n@é Lge organi c | ayer s dried over
MySO4, f ilidtRi@a SOkHIP VN2 ad &t didldyin, ddioeataieielby-eereens, S46GmAllide
liquid. ; raht Yo Pha ﬁﬁ% & (G- plodexane skt ve
corrpound'(Egﬁ((ggpﬁml%%,d@;&e% é B %?itg?gcétiigﬁg group%%’s%ﬁrpoe%gd usi ng
st andar dtrpnsfessdriyscamuia to D (Geohution diéfiapmbanrenesdifonidiie ¢i63 a.05).436

8 RS AP A EEA 0 b

hydnochl gendgt Z0%C Tog) 8 hn THeawital solvent volume was reduced to approximately one
third, and EtOAc (11) was added. The solution was washed successively with water,
0.1 N aqg. HCI, saturated ag. NaHCOs, and brine. The organic layer was dried over
MgSO0,, filtered, and concentrated undér reduced pressure fo yield a crude liguid.
Separation by flash chromatography (6:1 hexanes-EtOAc) gave compound (b) (23.5
15 g, 87%). The BOC protecting group was removed using standard procédures known

in the art.
Preparation 4, 4A, 4B, 4C. 4D, 4E
' HN
I NH Preparation 4 NH  Preparation 4A

_ Preparation 4:

) o) .

HN—
+ —— Prep. 4
N
20 31 R Hel

A solution of indole 31 (10 g) and piperidone hydrochloride (19.7 g) in glacial
AcOH (100 ml) and H3PO, (40 ml of 1 M solution in water) was heated to 80 °C and
stirred for 90 min. The reaction mixture was then poured into ice-cooled NHsOH (500
ml) and extracted thrice with EtOAc (200 mi} and twice with CH,Cl, (200 mi}). The
25  organic extracts were combined and concentrated on the rotary evaporator to provide
crude Preparation 4. Flash chromatography on silica gel, using 10-20% NH;
saturated CH3OH in CH;Cl> as the eluant, provided pure Preparation 4.



AcOH (100 m) and H3PO4 (40 m of 11 1 solution in way er)9\8s, alggeq,bg&to 80
C and stirred for 90 min. :The reaction m xture was then poure Into- -

i ce- cool e NiddGbdsb00 mnm ) and extracted thrice with Et @cd/{S200/MP619 and
twice with CH2CI2 (200 m). The 25 or garﬁlzc extracts were conbi ned and
concentrated on the rotary evaporator to provi.de crude Preparation 4. Flash
chromat ography on silica gel, using 10-20% NH3 saturated CH3OH in CH2Cl 2 as
t he el uaBt, Erovi ﬁid pure Preparati on 4. it 19 Decenber 2006 WO 2004/000831
PCTI US20 22 Preparation 4A A solution of Preparation 4 (1.1 g)

in CH3OH (100AMolutis$of PRt hmlﬁg%n CHLOH 230 MD)wae tearsOnithmof @y mat e
(2.8 g) and refluxed overnight. The reaction mxture was filtered through

celite. PdHeé20 mg)@ndammeniem foraete f4.8\g) @od refluged sverighlr Ahpdaaalion | n a

simlar 4 HN HN FI N
I N o PO v TRBRE B0 $Bins” el ot BB Ao R ed ™92 L o
4E  Brepprgidratio®4A. COZL N NH2 6N 10 Step 1: O NH COO—| 0 61 NH2 N 60 N
61 3,4 Pyridine-dicarboximde (10.0 di ssol ved in 10%
aqueous NaO—IT(@@Q'nlﬁﬁr BAANEHAT Bﬁ[ﬁtiog'ﬁ %&Q%@@d}'ﬁmrﬁrw@mﬂ t enper at ur e
of 7Cinan ice-salt bath. Bromne (3.6 n; mol ) was added dropw se.
After the addition, the 15 solution was heated i '

t enper at ure of i

t enper at ure of
of 5.5. The ref

-

Preparation 4B Preparation 4C Preparation 4D Preparation 4E

Preparation 5

CO,Li
i

/! NHz
N
10 Step 1:
© NH COOH
*N© 60 N 61

3,4 Pyridine-dicarboximide (10.0 g, 67.5 mmol) was dissolved in 10% aqueous

NaOH (162 g) and the solution was cooled to an intemal temperature of 7 °C in an

lq.ice—salt bath. Bromine (3.6 ml; 70 mmol) was added dropwise. After the addition, the

15 so!uﬁon was heated for 45 min at a bath temperature of 80-85 °C. The yellow

solution was then cooled to an internal temperature of 37 °C, and glacial AcOH (17
ml) were added dropWise to a pH of 5.5. The resulting mixture was refrigerated
overnight. The solid formed was filtered and washed with water (5 mi) and CH30OH (5
mi). The reaction yielded 6.35 g. of product, m.p. 280-285 °C (decomp.).

20 . Step 2:

_ CH,OH
61 LiAIH, A _NH;
THF S | 62

Solid compound 61 (9.5 g, 69 mmd[) was carefully added in 3 aliquofs to a
slurry of LiAlH,4 (9.5 g, 250 mmol) in dry THF (200 ml). The resulting hot mixture was
stirred at RT for 2 days. After cooling in an ice bath, the reaction was quenched with



m ). The reaction yielded 6.35 g. of product, mp. 280-28 ). 20
Step 2: CH2OH 61 LIAHHA | ~NH2 THE LNI 62 Sol.d: corrpoungglg‘i""’(e &%686 69

- mol ) vv%& ? @{l@*y added in 3 aliquots to a slurry opcigAbddéniRid g, 250
nmol ) %@ 200 mM). The resulting hot m xture was stirred at RT for

2 days. After cooling in an ice bath, -t reacti on was quenched with 19

Decenber 2006 WD 2004/000831 PCT/ US2003/ 019619 -23- careful sequenti al

dropwi se addition of water (10 m), followed by 15% aqueous NaOH (10 nml),

t hen byca&tf@rse(@@ntiﬁbdro'mése eddItionnef veaiker (1 Gwed), folloveadelly o hfioaghecupad of

of the NEON LR R ARARHD GR Ta0 My RIS Fesndlifie Sotd BRSHGR Brhiien BIRRFBEL by

. flash 50iteoamd ogisheRyseverslitinheawih THE) Wﬂeﬁﬂfbcﬁﬂf@ﬂd@'\ﬁ'ﬂﬁéﬂeﬁfa thh ¢f thent ,

y|eId| ng 6.21 % 729 of 62. LCGMS: mz = 125 (M), Step CHO 62 M02
"NHz | RPiveat $0 @Onﬁt%“@BQMTﬁ@ reagtien "BWF%WS)PHKE@ atﬁﬁ@ﬁ in one

por |on f (5.0

00" B3 sToordded SREGN AR 1 PR ONE BB VNS b8 (P O

was fl | (F2%ylof 62 0UGHVIS: pald =01 250 and washed with CHCI 3. Renoval of the

sol vent _using reduced pressure yielded 4.2 g (85% of a yellow solid. Step

4: 002BSt Et 63 + Cl2 NaHB(OAc)3 NNH 2 | 2 64 15 N A dry solution

of et hyl |sop|h8§cot atCl_‘éJF_?.S g, 79.5 mmol) and the product of _
2

B2 —» =~
CHCI, . | 63
N
MnO; (29 g, 334 mmol) was added, in one portion, at RT, to a suspension of
10 3-amino-4-hydroxymethy! pyridine (5.0 g, 40.3 mmol) in CHCI; (500 ml) with good
stirring. After 2 days, the solid was filtered through a pad of Celite and washed with
' CHCl3. Removal of the solvent using reduced pressure yielded 4.2 g (85%) of a

yellow solid.
Step 4:
CO,Et
CO.Et

CH,Cl,
——-—

L)Nj NaHB(OAC)s N
H P NH.
- | 64

15 N
A dry solution of ethyl isonipecotate (12.5 g, 79.5 mmol) and the product of

Step 3 (3.33 g, 27.3 mmol} in CH,Cl> (400 mi) was stirred at RT for 1 h, then 60 g of
} .. activated 3A molecular sieves were added. The mixture was stirred for an additional

80 min, then NaHB(OAc); (20 g, 96.4 mmol) was added at RT in one portion. After
20 stirring for 3 days, the solid was filtered through a pad of Celite and washed with

63 +

CH.Cl,. The solution was stirred for 15 min with saturated aqueous NaHCO; (100
mi), then separated from the aqueous layer. The organic layer was washed 2 more
times with saturated aqueous NaHCQOs3, then with brine and dried with anhydrous
Nax30,4. After evaporation of the solvent, the resulting oil was purified by flash

25  chromatography on silica gel using EtOAc:Hexanes:CH30OH(NH;) [50:45:5] as eluent.
The procedure yielded 6.8 gr.(94%) of 64. FAB-MS: m/z = 264 (M+1).
Step5:

The product of Step 4 (4.75 g, 18.04 mmol) was stirred for 24 h at RT with

LiOH monohydrate (1.51 g, 36 mmol) in CH3OH (75 ml). Removal of the soivent

30  using reduced pressure yielded the title cdmpound as a white solid.



Step 3 (133 g, 27.3 mmol) in CH2CI 2 (400 ml) was stirred a t hen
60 g of activated 3A nol ecul ar sieves were added. The” mxﬁ%ggce\'ﬂ%%rzjopl rred
for an adsOotoowm@bs3190 min, then NaHB(OAc)3 (20 g, 96.4 mua/yseexmolacided at RT
in one portion. After 20 stirring fora ggys the solid was filtered through
a pad of Celite and washed with CH2CI 2 The solution was stirred for 15 min
W th saturated aqueous NaHCO3 (100 mnl), then separated fromthe aqueous

| ayer. The organic | ayer was washed_2 nore tines with saturated aqueous
NaHCOB, then with brine and dried wigRaia¥Rbous Na2SO4. After evaporation
of the solvent, the resulting oil was pgHciied by flash 25 chromat ography on
silica gel using EtOAc: Hexanes: CH3OH( N [ 50: 45: 5] as eluent. The
procedure.yielded 6.8 gr.(94% of 64. FABYMS: nmiz = 264 (Mrl). Step 5. The
product of Step 4 (4.75 g, 18.04 mmol) ¥ stirred for 24 h at RT with LiCH
nmonohydrate (1.51 g, 36 mmol) in CH3OH (75 m ). Renoval of the solvent 30
usi ng reduced pressure yielded the title conpound as a white solid. 19

Decenberm V\D 2004/ 000831 PCTI US2003/ 019619 -24 Preparation 6 CHO NN
Step 1: CH3 HoNCL2 O ~N N NN 67 65 64, (Modi fi ed

publ i shed proc dure |n| sch, E. Luszczak, and® er: Monat sheffe
fur Chernie, (104) 85 ( g 478~ s), ©66 (8.12g, 76.5

nmol es), and h)qdrou 2 wer e eat?ed under N21 in a dry appar atus, at
a bath terrperat‘\hresa)f 160 C&or 5 h. The resultin '%ll _ pur|f| ed by

flash chromat cﬂﬁﬂéd pablisidd pmc@dhrexsu‘snlgeﬁﬁt%m@ fH&»sanm( Etn@ﬂm. Pailef:di ng 5. 92
grans (679 o in t-butanol, 2.5%vv/vv) was added
to 67 (Wgnng@ﬁfeéfgr Q&?ﬁﬂ@%)']g é@% 8%% n p-dioxane (87 m) and water (29
) 10f (45 s .57 SR gtp RSogeRd Sl S ot R
p- di oxanweaiad, tﬂmdetre"ldgdn aAiryappacaiig aba adh terhpetetuicodivisd *Qrided h. The
resulting oil was purified by flash chromatography on silica gel using 30%
10  Hexanes/EtOAg, yielding 5.92 grams (67%) of 67.
Step 2:

0804 (5.0 ml in t-butanol, 2.5% w/w) was added o 67 (5.9 g, 32.38 mmoles)
dissolved in p-dioxane {87 mi) and water (29 ml). NalQ, (14.1 g, 65.92 mmoles) was
added, with good stirring, in small portions, over a period of 6 h. The mixture was

15  then diluted with p-dioxane and filtered. After removing most of the solvent under
reduced pressure, the residue was taken in CH,Cl» (600 ml) and dried over
anhydrous Na>S0,. After removal of the solvent, the mixture was purified by flash
chromatography on siiicé gel using 5% CHzOH/CHCI, as eluent to obtain

- Preparation 6. Yield: 2.89 g (82%).
20 - Preparation 7

NYNH

CE /N .

Step 1:
Ny -NHa Ny -NH2 :
O — X
OHC™ ™ g ° “" 6 |
A solution of 68 (50 g, 0.41 mol) in CH30H {300 ml) was cooled to 0 °C and
25  carefully treated with NaBH, (20g, 0.53 mol in 6 batches) over 20 min. The reaction

was then allowed to warm to 20 °C and was stirred for 4 h. The mixture was again

cooled to 0 °C, carefully quenched with saturated agueous NH,CIi, and concentrated.



reduced pressure, the residue was taken in CH2Cl2 (600 m ) and dried over
anhydrous Na2SO4. After renoval of the solvent, thie mi xtur& RESM5ERAP9 ed by

“flash chy@amispagsaphy on silica gel using 5% CH3OH CH2Ch2 1Ak fh to
obtain Preparation 6. Yield: 2.89 g (82% . 20 Preparat ?gnﬁﬁ% lh\il%&%g Cl N

Step 1: N OHC' N HO Il 68 69 A sol utié®r of 68 (50 g, 0.41 nol) in CH3CH
(300 M) was cooled to 0 C and 25 carefully treated with NaBH4 (20g, 0.53
nol in 6 batches) over 20 mn. The reaction was then allowed to warmto 20
C and wekashtéhropditdgmaphy{5-T0% T HNHy-EHaed/Edrklh) prodtied 68030gH2%aasfal | y
quenche}j %t@ sat yr at ed agueous NH4ACI, and concentrated. 19 Decenber 2006
WO 2004/ k. JS2003/ 019619 25  Fl ash chronmat ography (5-10% 7N

“ NH3- CH3 | | A | o t 2: A
S, IR AN U i e 0 e 0 G

‘sl ow y slowdy é'eat}ac? hitgsé@@!z((éérm,, 0.g4molmwier gfemirgo Thempactiorewas Hegn sHTeas
h . : . _ > od
Dot BRGNP ANEICT Pbafbigt®h res ReRoPTr A 5 R8¢ BT RESBPEAREMEN 7 s

dried ofieemidgThe resudtingbéigs. stdid PreBdatiddl 7 selstgriedreamlight in va3UdN 38 4g NH2

10 Step_1l. N N Prep. 4E HN NHBoc /_\ 11 Preparation 1 (1.85 g, 5.43 mol),
Prepar aPPen 2§80 g, 3.62 mol), DEC (1.04 g, 5.43 mol), HOBT (0.73 g,
5.43 mol) and DMVF/ CHZCI 2 (1:1, 30 ng)a#éq conbi ned and stirred at RT
overni ght. The reaction was ut ed™wW Cl 2 and

i Pe
N |
)J\CN N NH,

) HNTS

O Q Z N
PO
Prep. 4E ——— HNTX N NHBoc

Q 11

Preparation 1 (1.85 g, 5.43 mmol), Preparation 4E (1.0 g, 3.62 mmol), DEC
(1.04 g, 5.43 mmol}, HOBT (0.73 g, 5.43 mmol) and DMF/CH,Cl> (1:1, 30 ml) were
combined and stirred at RT overnight. The reaction was diluted with CH,Cl; and-

10 Step 1:

15  washed with 0.5 N NaOH, water, brine, and dried (Na,S0O,). Concentration gave a
residue that was triturated with ether to give 11 (2.0 g, 93%). M.S. (M+H) = 594.
Step2: , L

Compound 11 (0.18 g, 0.3 mmol) was stirred at RT in a 1:1 mixture of
TFA:CH2Cl; (4 ml) for 2.5 h. The solvent was removed in \iacuo and the residue

20  taken up in CH,Cl; and washed with saturated aqueous NaHCQ3;. The organic layer
was dried (Na‘éSO‘;) and concentrated to give a residue that was purified by flash
column chromatography {SiO2, 15% CH3OH in EtOAc) to give the title compound

{0.14 g, 94%). MS (M+H) = 494,
Using a similar procedure and the appropriate starting material of the formula

NH

25  F , wherein Q is O or S, prepared as described in J. Heterocyclic Chem.,



15 washed with 0.5 N NaCH, water, brine, and dried (Na2804) nb g tio
gave a residue that was triturated wwth ether to give 11 zDeﬁer@ é‘&/f)a

(M+H) = 59@ 2004800831 Conpound 11 (0.18 g, 0.3 mmol) was $TERM3AI9ED i n a
1:1 mxture of TFA:CH2CI2 (4 m) for 2.5 h. The solvent was renoved in
vacuo and the residue 20 taken up in Cl 2 and washed with saturated
aqueous NaHCO3. The organic |layer was dried (Na2SO4) and concentrated to
give ar t hat was purifi e col um chr onat ography (Si 02, 15%
Goon i HOL ) by A4g1 CamPRUNES O 808 SBBINSTUB ofF PRSING (Mek) o 494
Using a simlar procedure and the app;roprlate arting material of the
formula R NH 25 F, whereinRQi prefarfd as described in J.

Het erocyclic Chem, 19 Dece PCT/ US2003/ 019619 -26"
30 (1993), p. 445, conpound e follow ng structure are prepared: - o R
N\ N' QN NHZ F wherein d Rare as defined in the table Ex. QR M5
(Mt1) 1A 0\ 513 113 0 -CH3=451 1C S -CH3 467 1D S -C(O-0O CH2CH3 525

1E 0 H 437 5 Exanple 2 Org’N N NHZ To a solution of Exanple 1 (0.1 g, 0.2
mol) i ) H (0.016 g, 0.4 mml). The reaction
was sti rPE&@g{@géﬁhéﬁe@@o@%ﬁ%ﬁ&ﬁﬁ%bﬁf or 45 m.n. Benzyl brom de (0.34
g, 0.2 mmol) was ddxled anﬂlthe reacti & stirregd MGr(M+10|h. The reaction was

diluted with Et C"‘"1 and—washed—w-t+h—saturated—afueogs-NH4ALCI , water and

bri ne. The organi c ' Tayge @as ar i ed N@Ol) andg coﬁz%ntr ated to give a

resi due that was—pprt+Hed—on—pHash-cotum{(10%-CH3OH-+n Et OAc) to give the
PEEHedG U S ) tog

title L3
1C S -CHs 467
1D S -C(0)-0-CH.CH3 525
1E O H 437
3 Example 2

2 o
©/\N N NJ\CN SN
To a solution of Examp50.1 g, 0.2 mmol) in DMF (5 ml) at 0° C was added
NaH (0.016 g, 0.4 mmol). The reaction was stirred at 0° C for 15 min and at RT for
45 min. Benzyl bromide (0.34 g, 0.2 mmol) was added and the reaction stirred for 2
10 h. The reaction was diluted with EtOAc and washed with saturated aqueaqus NH4Cl,
water and brine. The organic layer was dried (Na,S0,) and concentrated to give a
residue that was purified on a flash column (10% CH3;0H in EtOAC) to give the title
compound (0.02 g, 17%). MS (M+H) = 584.

In a similar manner to the procedure of Example 2, the following compounds

15 were obiained:
Ex. Starting Product Yield MS
Material ‘ (M+H)

/@/\Br 3. ) 67% | 602
Al N NJ\CN‘/@NW '
. OR




conmpound (0.02 g, 179 .. M5 (MtH) = 584. In a simlar manner_to the rgcedure
of Exanple 2, the foll ow ng conpounds 15 were obt ai ned: E49 Degenper; 8

" Pr oduct I Material MrH Br 67% 602 Ou ~ ~ N ' Hz 19
Decenber \‘ggozg M08 04 G00a31 POT/ 52003/ 010616 - 27- N EETSRMIBALE 19
B/ NNNNNFz FBr\ i op/ 15% 620 €7-FNN7 N4 N Fci \ i o61%585
DINNi ~ N~ ~N NHz Exanple 3 HBC,NS? NN NI NH2 CH3 Step 1: N 11
H3C_ N O N NN NHBoc 5 CH3 12 - A solution of 11 (0.2 g, 0.34 mmol) in

CH2Cl 2/ DMF (L 1,.N10 at 0 C watreated with Et3N (0 22%)-lan885
di met hy| sul f angy! ¢hl i de (0.097%g; 0..6 I).(]rls1e reaction was warnmed to
RT and ptPrred rni ght. | Addit i.onal _di ffet Ryl | [chl orijde and |Et 3N

‘was added and the reaction h a/fed af 50 C for 6 h. The riactign 10 wgs
cool ed pnd cpncentrated, and e | due purlfled on a f| ash gol um (|Si 02,

24

Et OAct of 5% CHIOHT T Ef OAcT—to Ui Vt:L (6 080,349 N6 \J@ﬁ/jf =~ &5F

Br

. o,
e (] 0 61% | 585

Step 1:

o i O
i — S JLCN ~"~NHBoc

HaC~N" N A
. CHs, O
A solution of 11 (0.2 g, 0.34 mmol) in CH>Clo/DMF (1:1, 10 mi) at 0 °C was

treated with EtzN (0.1 g) and dimethylsuffamoyl chioride (0.097 g, 0.68 mmol). The
reaction was warmed to RT and stirred overnight. Additional dimethylsulfamoyl
chloride and Etz;N was added and the reaction heated at 50 °C for 6 h. The reaction

10 was cooled and concentrated, and the residue purified on a flash column (SiO-,
EtOAc to 5% CH3OH in EtOAc) to give 12 (0.08 g, 34%). MS (M+H)=701."
Step 2:
In & manner similar to that described in Example 1, Step 2, 12 (0.08 g, 0.11 mmol)
was converted to the title compound (0.06 g, 100%). MS (M+H) = 601.

15 _ ' Example 4

JL(::h S NH;

HNTS



Step 2: In a manner simlar to that described in Exanple 1, (0.08
g, 0.11 nmol) was converted to the title conpound (0.06 g, 19%653"32 Igfé%(

= 601. 15wExzmpbesds , N O N N1 HN NH2 19 Decenber 2006rCYWDs200411@09831
PCT/ US2003/ 019619 - 28- Step 1: - HH O NNNH2 + 1 N CH3 NCH3 13 v 14 i
15 A solution of 13 (5.07 g, 35 mml of salt which was converted to the
free base by treatnment with NH3 saturated CH3COH) and 14 (4.25 g, 35 mmol)
in EtOH (10 5 nol) was heated to 80 C for 2 h. The reaction was cool ed and

t he solv enoved in vacuo to give a yellow solid, which was washed with
cold EtOH to give 15 (6.9 9, 94%. M5 (MgH) = 212. Step 2: ~\ N15i i N\
/ 16 H 10 npound 1.86 g, 8.8 m"rd‘ll d pol yphosphoric acid (30 g)

wer e heat‘ft ONH30. Cf e The—+eabti-opyned cooled to RT and stirred
over ni ght reactl was cool ed tgs0 C "neutdrali zed with 10% aqueous
NaOH and extract ed with Et OAc. The conbi ned organic extracts were washed
with water and mluhena)MBC(SlG?dg,(?n@ml)of G Uselb mddctt was ednveried e thisiréd. 1 g,

64% . M5 (Mt 9 15 p \ N, 16, | /
ol it on e Y teptant Wb Pl sgyraled GHEAM DTS (458 36 Tt (10
5  mol) was heated to 80 °C for 2 h. The reactlon was cooled and the solvent removed

in vacuo to give a yellow solid, which was washed with cold EtOH to give 15 (6.9 g,
94%). MS (M+H) = 212.

Step 2:
e
15 ——— \__4
H 16
10 Compound 15 (1.86 g, 8.8 mmol!) and polyphosphoric acid (30 g) were heated

to 110 °C for 6 h. The reaction was cooled to RT and stirred overnight. The reaction
was cooled to 0 °C, neutralized with 10% aqueous NaOH and extracted with EtOAc.
The combined organic extracts were washed with water and brine and dried (Na,SOy) -
and concentrated to give 16 (1.1 g, 64%). MS (M+H) = 195,

15 Step 3:
H
N
A
N=
—_—_— A
16 N N\ / 17
H

To a solution of 16 (1.6 g, 8.24 mmol) in AcOH (30 ml) at 80 °C was added
4-piperidone hydrochloride (3.7 g, 23.9 mmol) and HzPO4 (10 mi). The reaction was
- stirred at this temperature for 72 h and at 100° C for 24 h. The reaction was cooled
20 fo RT and poured into ice/NH,OH and exiracted with EtOAc. The combined organic
layers were washed with water and brine, dried (Na,SO,) and concentrated. The
residue was purified on a flash column (20% EtOAc in hexane to 10% CHzOH/NH3 in
CHC),) to give 17 (0.5 g, 44% based on recovered starting méterial). MS (M+H) =
276.
25  Step 4.

-— N=

H



4- pi peri done hydrochl ori de .7 9, .9 Mo an P 1 T
[ id hyd hl oride (3 23.9 1) d H3PO4 (10 ) hSO
reaction was stirred at this tenperature for 72 h,and at LOBY®P¥GPO04 .
" The reacty oled 20 to RT and poured into ice/ act ed
wth Et c{?ih'la}g@%ggﬁbi ned organic |ayers were washed w Pﬁgﬁggdrag%%i rine,
dried (Na2SO4) and concentrated. The -Z2&idue was purified on a flash colum
(20% Et OAc in hexane to 10% CH3OH/ NH3 in CH2CI2) to give 17 (0.5 g, 44%
based on recovered starting material). Ms (MtH) _ 276. 25 Step 4: H N 17
N N 18 H 19 Ganpoired 12006 g WOB2Mv! 0 Q083 P IRTT0 105200 3H0 186, HOZ2 95.9Caypound
17 (0.5 g,_1.8 1), 10% Pd/ C_ (O, , .and I-M%Igsz .92 g, . 14 nmol )
wer e coﬂ%}%@@?’&%@@q”@@e chlﬁ@?"ﬁ@ﬁi@@ R P@?i tod&glﬂlﬁpﬁg'in.‘ghthggereaction
" vas cookethtid WhecoHIdd fiRstl hfdidiFeelR8%aid thd fikdareAkEsNasRRA addith
addi ti oﬁ%lc 'J%%%.ng‘(?tg’s@%‘%ent waés Concentrated to ag| ve 18 (0. GEg, >f(%%
whi ch wéH Bt d Thevsdalventtwdsuicoieenimied 1o gvei th (0.8, CNVOaL wWIBZB wasStegd 5: I n a
“manner simlar to that, descrj in, E le 1, steps 1 and 2, 18 (0.6 g,
2.2 IV‘j'ﬂWi'gf HEIGaEY ¢ N&GWTF%' ound (0.08 g, 72% over two steps).
M5 (Mridher5495. 10 Exanple 5 NON N NNNNH2 In a manner simlar to that
‘d“] n

descri bé Exanpl e 2, the conpound of Exanple 4 (0.12 g, 0.24 mol) was
converted to lRenanoeesiodapbuiitit gesodbed iBBy@mpis1 splepsriuand Biif (26586, 15

Exanpl e 2§2 nFmoNvJasFCJn\)erﬂt\a‘dNo% titl5 compound (0.08 g, 72% over two steps). MS
(M+H) = 495.
10 : Example 5

Y “
.‘ _ o)
NJ\C\NJ@NHz

SN

In a manner similar to that described in Example 2, the compound of Example
4 (0.12 g, 0.24 mmol) was converted to the title compound (0.05 g, 36%).
MS spectrum (M+H) = 586.

15 Example 6
F ;\I o
e W LA
F N N NH»
F

Step 1: _ o

= i O e F 7 -

T I
HN® N . NHBoc F N NJ\CN ="~NHBoc
23 24 _
F F

Compound 23 (0.08 g, 0.13 mmol), 3,5-difluorophenylboronic acid (0.04 g,

20  0.26 mmol), Cu(OAc); (0.005 g, 0.026 mmol), TEMPO (0.023 g, 0.143 mmol},
pyridine (0.021 g, 0.26 mmol) and 3 A molecular sieves (0.1 g) were combined in
CH2Cl> (10 ml) and heated to refilux overnight. The CH,Cl, was removed in vacuo,
DMF (b mi) was added and the reaction heated to 70 °C for 7 h. The reaction was
cooled to RT and stirred for 48 h. The solvent was removed and the residue purified

25  using flash chromatography (SiOz, 3% CH3OH in EtOAc) to give 24 (0.031 g, 33%).
MS (M+H) = 725.



Step 1: Nr NNr NHNNNHBoc F I N NCN NHBoc 24 F E Conggund 23 é?(j 08 g,
0.13 mol ), 3,5-difluorophenyl boronic acid (0.04 g, 20 0.28PRWEPS 2089 oac) 2
(0. 005 g,w0.20e&6000882! ), TEMPO (0.023 g, 0.143 mml), pyrecineeiihiosd g, 0. 26
mmol ) and 3 A nol ecul ar sieves (0.1 Q) re conbined in CH2Cl2 (10 nl) and
heated to reflux overnight. The CH2Cl 2" Was renoved in vacuo, DM (5 ml) was
added and the reaction heated to 70 C for 7 h. The reaction was cooled to
RT and stirred for 48 h. The sol vent was renoved and the residue purified 25
usi ng flﬂﬁﬁ_&hrorrat ography (Si G2, 3% CH3OH i n Et OAC) to give 24 (0.031 g,
33% . P 0 619
-30 Step 2 MFI:FDa Qaﬁ%ﬁgﬁ%ﬁﬁﬁﬁ?ﬁb@&%@d Iﬁ\‘%scrl ed mééﬁ? % %%Ol g@%84 24
(0. 031 glomwesteddonle title dcompdumne (0.02¢). A8 M) £ B2629) . I\/B (MH—I) = 625.
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A mixture of 25 (10 g, 51.2 mmol} and the piperidone HCI salt (8 g, 51.2 mmol)
in AcOH (100 m!) and H3PO4 (40 ml of 1 M solution in water) was refluxed for 2 days.
The reaction mixture was then concentrated in vacuo, partitioned between EtOAc
(200 m!) and water {100 ml) and basified with KOH. The organic layer was isolated,

10 washed with brine and dried with anhydrous Na;S04. Concentration in vacuo ’
provided crude 26 which was purified by flash chromatography on a silica gel column,
eluting with 5% CHzOH in CH,Cl, (with 0.5 % saturated aqueous NHsOH). Pure 26
was obtained (2.5 g, 18% yield) as a light brown solid.

Step 2:
EDC

26 + Preparartion 1 —— HG
HOBT —= = Ex.7
DMF '

15
26 (1.15g) was coupled with Preparation 1 W|th EDC under standard amide-

coupling conditions. After work up, flash chromatography over silica gel using 5%
CHaOH in CH,Cl, with 0.5% saturated aqueous NH,OH as eluant provided pure 28



Exanple 7 and 7A O Et -HNC N JN/ N HN Step 1. O Et O O K O 2@@5 HN 5
HCOl i | NH 26 A mixture of 25 (10 g, 51:2 mmol) anrﬁ;i t he piﬁa o (ool sal t
(8 g, 51 in AcOCH (100 m) and H3PO4 (40 ml of ' in

wat er) wa‘ior%eﬁg}loﬁiygid for 2 days. The reaction m xture mggﬁnﬁgr?y@%gﬁgbentrat ed
in vacuo, partitioned between EtOAc (28®-m) and water (100 nm) and '
basified with KOH The organic | ayer was isolated, 10 washed with brine and
dried with anhydrous Na2SO4. Concentration in vacuo provided crude 26 which
was purifised, Bo% fiasl. &fﬁl@?@@bﬂ@ﬁwm pyridihé Ganigelpredbieanquarntitativetg Wi t h
5% CH3 in CH2CI2 (with 0.5 % saturated aqueous NHAOH). Pure 26 was

obt ai nedh¢ Jitls Gpmp®oRd, MSHEIEME Fidfi® Mrown solid. Step 22 0 Bt O EDC HN
- 26 + Preparargi . : ;

(1. 150) was. ceonmshan ragesaian D, e einirie Sifpuf v e 1 2 e

coupl i ngnapneli to Exesnpisf T.er work up, flash chromat ography over silica gel

~using 5% in CH2CI 2 with 0.5% saturated aqueous NH4OH as el uant
provi ded, pure 28 19 Decenber 2006 WD 2004/000831 PCTJUS2003/019619 - 33-
(1.5 g, .n% i ekd) . deprotection of the pyridine am ne provided,
quantitael  dthel ti npound. M5 (ES) me = 488 (MHO).
N / g _
5 © HN - Ex 7B: MS (ES) m/e = 430 (MHY).
Example 8

Step 1:
0 Ft
o]
H HN
26 —2 p
Pd(OH), NH ag
10 26 (1.4 g) was dissolved in EtOH, treated with Pd(OH). (0.1 g), acidified with

HCI (12N, 1 ml) and stirred under a hydrogen atmosphere supplied by a balloon for
60 h. The reaction mixiure was then filtered through celite and concentrated to

) provide 29.

Step 2:

] O Et
‘ EDC ©
29 + Preparation 1 ——  HNT, HE . Ex.8
HOBT N '
. DMF N Ty .
O =N
30 HN,

1 5 Boc :

29 (0.8 g) was coupled with Preparation 1 under standard amide-couplin
conditions to provide 30 (1.1 g, 64% yield), as an off-white solid after flash
chromatography over silica gel (5% CH3OH in CHxCly with 0.5% saturated agueous
NH,OH). HCI deprotection of the pyridine amine provided, quantitatively, the title

20  compound as an off-white solid. MS (ES) mfe = 490 (MH").



Starting from Preparation 4B, the follow ng conpound was Iar
manner to Exanple 7: CH3 BN NN Il N5 0 H2N Ex.. 7B: I\/g]%q% ‘Pﬁ‘%a 430
(MH). bBxaaplsmodks® Et O HNNV,\ ON NH2N Step 1 pd}/{@zoos@lgdﬂa HN 26
-- "\ Pd(OH)2 1 NH 29 10 26 (1.4 g) was dissolved in EtOH, treated with
Pd(OH) 2 (0.1 g), acidified with HCO (1 f{I,' 1 m) and stirred under a

hydr ogen at nosphere supplied by a balloon for 60 h. The reaction m xture
was then filtered through celite and concentrated to provide 29. Step 2. O
Et EDC O 29 + Preparation 1 HN 1 HCEXERPI®Y HOST NDVWF | Nf- p N 30 HN

15 Boc 29 (0.8 g) was coupled h Preparatlon 1 under standard
am de-coupling conditions to 1. !\1 64% yi el d), as an of f-whi te
solid after flash /\
=N
Prep. 4A + Prep. 1 == 6\07(6 —9""
HOBT [ Ex.9

DMF

Boc:
Starting from Preparation 4A, the title compound was made in a manner

5  similarto Example 7. MS (ES) m/e = 418 (MH").
Examples 10, 10A, 10B and 10C.

: ,L

MegAl NH
€3 HN
28 +Y —_——
NHz yoluene W/O / \ T(Q /\
r-80 °C
HN H

Ex- io
{Ob
N

Ex. 10A HoN
A solution of isepropylamine (59 mg, 1 mmol} in toluene (10 ml), at RT was

treated with trimethylaluminum (2.0 M solution in toluene, 2 mmol) and stirred at RT

10 for 30 min, whereupon compound 28 (0.21 g, 0.35 mmol) was added. The reaction
mixture was heated to 80 °C, stirred overnight at that temperature and then cooled to
RT and carefully quenched with saturated aqueous NaxSO,. After the bubbling of
hydrogen had ceased, solid Na,SO,4 was added to absorb water. Filtration through a
filter paper and concentration in vacuo provided crude Example 10 and 33. The
15 entire product mixture was treated with HCI (1.5 N CH3;OH/dioxane) and stirred at
60 °C for 2 h. The mixture was then concentrated in vacuo and run through a silica
gel flash column (10% CH30H in CH,Cl, with 0.5% saturated aqueous NH4;OH). Two
products were obtained: i
Example 10 (45 mg, off-white solid) MS (ES) m/e = 586 (MH+); and
20  Example 10A (7 mg, light-orange solid) MS (ES) m/e = 501 (MH™).



chromat ogr aphy over silica gel (5% CH3OH in CH2Cl2 with 0.5% satg %&g
agueous NH4OH). HCl deprotection of the pyridine: ami ne pr ot

“quant it atyj title 20 conpound as an off- white s me =
490 (M—I).w?gb%emg&eg} er 2006 WD 2004/ 000831 PCT/ US2003/ o?ggﬂ?&ﬁ’é’i anple 9
- +H~\ N~)N/ \ OH2N N EDC H Prep.-3A-+ Prep. 1 1 N_J~ IJNHC Ex. 9
HOST DD DMV 0 N 32 HN Boc Starting from Preparation 4A, the title conpound
was nade in a manner 5 simlar to Exanple 7. M5 (ES) me = 418 (MH).

Exanpl es 10 1RSIl raathak0Gsing @8 Mébrrmhtd&téily%&aﬂérble-+—metm4h HN NHZ

toluene N~JNj I NN/ \ rt-soc N_o HN\ .,1I0 HNH 33 Boc 7/~ HC 0O
NH HN Wet@xlammo)p:pendme Example 10B was prepared

CHs Ex. 10B: MS (ES)mle = 724 (MH").
In a similar manner, using 28 (only the f-butyl carbamate portion of the

S

5  moalecule, and not the ester, reacted with the amine) and commercially available 2-
aminopyridine, Example 10C was prepared:

O Vane
G
HN \
o O
N T =
HN
&)
N B¢ 10C: MS (ES) mle = 608 (MH").
Examples 11 and 11A
) Cl NaH
. 30 + N, DMF/CH,Cl,
D Se— ]
=N RT
i}l N HCI l'\l



Ex. 10A H2N A sol ution of isopropylam ne (59 ng, 1 mmol) i@# oé %%9904610 m),
at RT was treated with tritnethyl al um num (2.0 M sol ution i uene, 2
mol ) andvebtigsoecesat RT 10 for 30 nin, whereupon conpound1a@2(6/Mds1g, 0. 35
mmol ) was added. The reaction mxture \g/g_sr heated to 80 C, stirred overnight
at that tenperature and then cooled to~ and carefully quenched with
saturated aqueous Na2SO4. After the bubbling of hydrogen had ceased, solid

Na2SO4 was added to absorb water. Filtration through a filter paper and
concent rat | orAiselutigruef 37 f2dnd. 38 oueobia e (Q(W:hﬁti R’TBWES’FEF@E&%FWHMN@H
roduct r X aN r t
20 C for 2&1tj $%ﬁsk{3%?%ﬁ\%a@"§%8n c)onceét[ra e |n%§c§o}g§ﬁ gﬂ?\)}lp r(gg‘%ﬁ
SI I | ca rgedol;f IH6‘$ baltpivesthé i @tideiH@d the rEsRIEhG mmme&tlﬁ%daalam@h(e.dcaq%pus

(ES) mre(ZD B gy O%sam to?géiﬁbﬁﬁ%t@e §Bﬁ&(&}*er@“é ﬁIS '%?thﬂ?ea éeite}e"?ﬁsj leivg (ES)
me 5 5%eé&é#a TR rQS@tﬁfFP%sﬁH R&@Mtﬂ%%ér%té’@%%%@@\%@@ﬁ%ﬁn the-

a simlar nmanner, usin I’CI al aval | abl e

(et hyl atmbhi)wguqudd@gm c&aae@aadmsdm@ hhaa&@drlﬁere&e:ﬂ ¢noenBrEted- N N

O HN CH3 ' 4 ( manner ,
usi ng 28" (B (e PP EE wﬁﬁg@ésﬁ?w%ﬁ" 2RCHOB R RIRaRE ot 1 he
ester, rapedckfbrd@hhat ebémam@ebn@amtrmmwataél Bilkeagéldreg plated@paation di ne,
Exarrpl e 10C W?fd:her{j%ﬁ% HN |

(10% C Iz W|th 0. 3% saturated aqueous NH,OH) afforded Example 11A

10 (40 mg) as an off-white solid (MS (ES) m/e = 509 (MH™")) and Example 11 (22 mg) as
' an off-white solid (MS (ES) m/e = 600 (MH™M).
Using 32 and 2-picolyl chioride in a procedure similar to Example 11, the
following compound was prepared:

7 \

zN Ex. 11B: MS (ES) m/e = 509 (MH™).
15 Example 12

LIOH.H,0
30

Y

dioxane/H,O
(12:1), 24 mi
70 °C overnight




- concent r at ed—+A—ve@cuo."INTg

T —

NN OHVH ONNEx. .10C Ms (ES) me = 608 (MH). Exa &?eﬁ%nA cl
NaH+DIVF/CHZO'2 32 NRT pHd | N~ NN NNr i NN +0f

Ex. 11A HO NNN-)N Ex. 11 H2N 19 Decenb
2004/ ooo%%&&%&ooym%lg 36 A solution of 32 (0. géT’%Q%ﬁi’g ol )

DVF (5 mM) at RT was treated with NaH -8@.-12 g, 60%disper5|on in mneral
oil) and stirred for 30 mn. 3-Picolyl chloride (0.38 mmol, HC salt) was
then added and the resulting mxture stirred overnight. CH2C12 (20 m) was
t hen added to sol ubilize the substrate and the mixture stirred over the 5
weekend. The yeaction was he\S"quenched W th saturated aqueous Na2SO4 unti |
the bubkgs ng ofNthydr ogen ged¥ed and dried witfssolid Na2SO4, filtered and
crude product mxture gasgikaken up in 2 N HC

( CH3OH di oxardG, DMSt i r ¢ h C and concentrated in vacuo. Silica
gel prep plate separat (10 I n Cl2 with 0.3% saturated aqueous
- NH40H) af f or ded Exanpl ( ng) a off-white solid (M5 (ES) W =
509 (MH+)) and Exanple 11 (23 rrg)o as  HN,

Boc

A solution of 30 (1.1 g) in dioxane/H20 (12:1, 25 ml) was treated with
LIOH.H20 (0.3 g) and stirred overnight at 70 °C. Concentration in vacuo provided
crude 35 that was used in the next step without further purification. 35 (0.27 g) was
5  coupled with isopropyl amine, using EDC under standard amide-coupling conditions,
b to provide crude 36. Separationon a silicé gel prep plate (10 % CH3OH in CH2Ciz
with 0.25 % saturated agueous NH,OH) provided pure 36. Cleavage of the BOC-
protecting group with HCI provided the title compound (90 mg, HCI salt) as an off-
white solid. MS (ES) m/e = 503 (MH").
10 Using the appropriate amine in the procedure of Example 12, the compounds
of the following structure were prepared:

R
N
NT'/C /B
'e) =N

HN\

HoN
~ wherein Ris as defined in the table
K Ex. R - Physical Data -
12A | -C(O)-NH-CH3 MS (ES) m/e = 475 (MH")
12B | -C(O)-NH-CH;CHs | MS (ES) m/e =489 (MH")
12C )? N'E‘) MS (ES) m/e =616 (MH")
R
H
12D ) MS (ES) m/e = 572 (MH™
X Cpeon (ES) (MF")
N
CH,




an of f-white solid (M5 (ES) nme = 600 (M#)). Using 32.and 2s0L6RkYhos

chloride in a procedure simlar to Exanple 11,
pr epar edwdz2004/00083N O N\ N H2N Ex.
Exanple 12 NH HN ~ rrN,
70 C overnight 35 HN Boc 19 Decenber 20
-37- 35 >-NHz NH HCl

solution of 30 (1.1 Q)
Li OH. H20 (0.3 g) and stirred overni a
crude 35 that was use?n t he next step w thout further

provi ded

purification.

on a sil

10

Nfll®

the follow'ng conpound was
11 B:. M5 (ES) m e PAOS20Us10H919 15

VN OH2N O LiOH H20 OLi 30 HN OQNC N
~ WD 2004/ 000831 PCT/ US2003/ 019619

HN \ Ex.12 30 EDCCDMV NJ \ N 36 0 HN Boc A

35 (0.27 g) was B
under standard am de-coupling c

ica gel prep pIate(lO‘VQ in l%CIZ
! N /\
0 N=N

H,N

i n dioxane/ H20 (12;1, 25 m) was treated with
lezd3C. Concentration-in vacuo

upled with isopropyl am ne, using EDC
ditteons, to provi de crude 36. Separation

Example 13 was prepared using Preparation 4B and 2-picoly! chloride in a
procedure similar to Example 12. MS (ES) m/e = 521 (MH").
Using Preparation 4B or Preparation 4C and the appropriate halide, the

following compounds were prepared in a manner similar to Example 13:

N
: N
N)(C' N
0O =N
HoN

wherein R is as defined in the table

Ex. R® Optional Physical Data

: Double Bond ‘
13A \é_@ present MS (ES) m/e = 520 (MH")
13B | CFa-(CHa)o- “present | MS (ES) mie = 540 (MH)
13C | CH3-CHo- present MS (ES) m/e = 458 (MH")
13D N= absent | MS (ES) m/e = 523 (MH)

N

13E | H absent | MS (ES) mie = 432 (MH')
13F =N absent MS (ES) m/e = 523 (MH")

N\

Example 14

FE

H.C O

.
® NYO“@N
. O

H,N

~



:chloride |

with 0.25 %saturated aqueous NH4OH) provided pure 36. O e%ﬁgci_e@% Pﬁ T

protecti ng group with HCl provided the title corrpoynd (90 as
“an of f- bsBls I\/B(ES) me = 503 (MH). 10 Using t e anine
in the pr oceﬁ' )r%e 3 nple 12, the conpounds of the fgﬁrowﬁ)@g’e?ﬁ?&ucture
were prepared: R HN ~ ~ ~N1 ((OII H2N39wherein R is as defined in the

table Ex. R Physical Data 12A -C(O-N+CH3 MB (ES) me = 475 (M) 12B

- C(O) - NH- CH2CH3 MB (ES) rr1e:'489(M-I) 12C 00 Ms (ES) W = 616 (M1 ) J1
G\X0' ~H 12D 0 M5 (ES) up-e = 572 (MH ) ZIj rMgCH3 Z N\v. CH3 19 Decenber
2006 WD 2004/ 000831 PCI] UB2093/ 019619  -38 ExanbRe - N\ CHa 6N NN
11 / OHEEQJ\I ééle

S pre ar etf® Wg lg Prepdr §t1 on 4B and 2- pi col yl
"a gposedubs B Ee 12 (ESNBRE = 521 (M). 5
Usi ng Preparation 4B or Prepar atlon 4C and the appggpriate halide, the

foll ow ng corrpounds were prepared in a manner simlar to Exarrpl e 13:

H3C
8 Pd(OH}g
NBOC SlOz NBOGC

F
4 N HCl/dioxane
@B(OH)Q Ny 0 °C
y 40 =
4 Pd(PPh3)4
BE(OH)z NBOC

A solution of Preparation 4 (4.5 g, 22.6 mmol) in CH3;OH (100 ml) was treated
with BOC,0 (9.9 g, 45.2 mmol)} and stirred overnight. Concentration to dryness and
purification by flash chromatography on silica gel using 7% NHj3 saturated CH;OH in

5  CH,Cl, provided clean 37. A solution of 37 (2.5 g, 8.4 mmol) in DMF (15ml)at 0 °C
was treated with 3 mole equivalents of NaH and stirred for ten minutes at 0 °C and 45
min at RT. One mole equivalent of CHsl was added and the mixture stirred overnight.
The mixture was then concentrated and partitioned between NH,Cl saturated water
(100 mi} and EtOAc (100 mi). The organic layer was isolated and concentrated to

10 ) pro_vide crude 38 (2.3 g), which was converted to 39 in similar manner to 29.

All of 39 was taken up in CHzCl, (50 ml) and treated s‘uccegsi\}ety with silica gel
(15 mi), and N-bromosuccinimide (0.3 g, 1.6 mmol) in the dark and stirred at RT for
1.5 h. Filtration through a fritted funnel and concehtration provided crude 40 which
was purified on a silica gel flash column, eluting with 20 % EtOAc in hexane.

15 A mixture of 40 (0.45 g, 1.14 mmol), 3-fluorophenyl boronic acid (176 mg, 1.26
mmol), Ba{OH)..8H,0 (0.54 g, 1.7 mmol) and tetrakis(triphenylphosphine)-
palladium(0) (26 mg, 0.022 mmol) in dimethoxyethane/H.,0 (2:1, 100 m}) was refluxed
for 4 h. and then concentrated in vacuo. The crude product mixture was partitioned
between CH,Cl, (100 ml) and water (75 ml). The organic layer was isolated and dried

20 with MgSQ,4. Separation on silica gel prep plates using hexane/EtOAc (9:1) as eluant
provided pure 41 (0.4 g). HCI cleavage of the BOC-protecting group gave amine 42



R3 CHa O H2N wherein R is as defined in the table Ex. R Optional Physical
Qata Doubl e Bond 13A present M5 (ES) W = 520 (MH) . 13B ce@qu)? 806

pr esent 540 (MH) 13C CH3-CH2- present 58 (MH)
B Shse O fE %’E}@? me = 523 (M1 ) 13E H absent NB (ES)P@%%SZW‘?'&%%GI?
13F N absent MS (ES) n1e:523'(M-|) 180Exanple 14 F. H3C4A N I/ N/ N\
~l /1 N O H2N 19 Decenber 2006 WD 2004/000831 PCT/ US2003/ 019619 -39- ur~
H3CN B OC20 NaH/ CH3l \ \ / Prep.4 BOC NBOC CH3OH DM 37 38 H C, H3C Br

Pd OH 3 ﬂNaNﬁz@sMo?ﬁehedl'tB tlhe NB@@O&@HEB@@ sidlat Onénifrerfio ExamgieN.HCl / di oxane

B z
(Oz g (ES)m/e 526 (MH )
Example 15
HiC,
N
N ij\N
0 NQ(NH
O, Et
1. BOC,0/MeOH  H3C,
29 - -—» Ex. 15
2. NaHMDS
CHgl/DMF
3. HCl/dioxane NH
S _ 43

With the piperidine amine protected with a BOC group, the indole nitrogen of
29 was deprotonated with NaHMDS in DMF and alkylated with CH3l. HCI-
deprotection of the resulting intermediate provided 43. Standard amide-coupling of
43 and Preparation 3A gave the title compound. MS (ES) m/e = 505 (MH").
10 Example 16

@OYO%W

The title compound was obtained by standard amide-coupling of Préparation
4B to Preparation 3. MS (ES) m/e =431 (MH").

Example 17

1. NaH/CHsl
— Ex. 17
NHBoC 2. TFA _

A solution of 44 (225 mg, 0.42 mmol), obtained by amide-coupling of 7
Preparation 4C and 28 in DMF (3 mi) at 0 °C was treated with NaH (51 mg, 1.3 mmol)
and stirred at 0 °C for 10 min and at RT for 30 min. CHsl (0.43 mmol) was then

—



N Pd PPh Ba(OH)2)4 NBOC NH 41 42 A solution of Preparati%élce 208 22.6
mml) in CH3OH (100 nl’) was treated w th BOC20 (9,9 g, 45.2 mo 3 and
“stirred i Concentration to dryness and opurifi j sh

chr omat og%géﬁyﬁ}g%?ﬂsi lica gel using 7% NH3 sat urated CHBF )iuﬁfbgfa’/g_%icf‘z

provi ded clean 37. A solution of 37 (2:41g, 8.4 mml) in DMF (15 M) at 0 C
was treated with 3 nole equivalents of NaH and stirred for ten mnutes at O
Cand 45 mn at RT. One nole equival ent of CH31 was added and the m xture
stirred addachaghthe rashdting xibxtnge wsed bearmightcd R T alTed raadtigrantixttreowad

bet NH4Cl t t ed t 100, .m Et OA 100 M). T i
Tayer welbengsraeeiefhn srueanhoeatpaby Botpreyaut g It R B8R o
-was convghd ed,bp, 38 il THdeiratdANSTd fesi2Shroft lto@?ap%%d’k@&%@%@?@“%ﬂlg%

CH2Cl 2 (50 m ) and tré€ated successively V\nthr_ silica gé ( )
N- br onossaturaiediCesQlo i Gil-Clz) @ravieey the N, NVediagthybaming precesaof Re tide 1.5

~h. FLltration afritted n r.at | i,ded crude 40
whi ch B Ie TR Crerra ol MY SDER BRI T RIS, o6 e onc i n
hexane. d&nﬁomd(.t M (o$) Ae €M (GHL. 14 mol ), 3-fl uorophenyl boronic acid
(176 mg, 1.26 mmol), Ba(OH) 2.8H20 (0.54 g 1.7 mol ) and tetra

ki s(tri phenyl phosphi ne)- pall adi um(@_x_a@@_@ 0.022 mml) in

di met hoxyet hane/ H20 (2:1, 100
concentrated in vacuo. The cr
CH2Cl 2 (100 m ) and water (g8
20 with MgSO4. Separation on si
as eluant provided pure 41 (0 )

group gave amne 42 19 Decenbef 2006 WD 2004/ 000831 PCT/ US20031019619 -40
that was converted to the title=¢onpound in a simlar manner to Exanple 7_
Ms (ES) W =526 (MH+). Exanple 15 0 /Et H3C, NN ( N

HaN fj\/l kov - A 0N Homioxane 0 AL [\
HN™ X * —— = HN » HN
h CHyOH
Oy e e D) a

) was refluxed for 4 h. and then

produc? zm xture was partitioned between
) R i c LMyeiHwas isolated and dried
Nca gel prep pllat usi ng hexane/ Et CAc (9. 1)
Cl g

cleavagé of the BOC-protecting

45
N
F. D
UOW)O ’Y/’\N
18 Nk
47 0 : 2 - Ex. 18
EDC/HOBT
10 A mixture of 45 (2.1 g, 10 mmotl), BOC-piperidone (3.4 g, 17 mmol) and KOH

(0.28 g, 5 mmol) in CHzOH (150 ml) was refluxed for eight days. The reaction

mixture was theh concentrated in vacuo, partitioned between water (50 ml) and

CHClz (100 ml), and acidified with AcOH. The organic layer was isolated and

concentrated to provide crude 46. Cleavage of the BOC group with HCI provided 47.

15  Standard amide-coupling of 47 io 48 (Prep. 3B) using EDC provided the title
compound. MS (ES) m/e = 526 (MH+). ‘

Example 19
\@{N T HN
yeash's
}’/ NF No~~
F
Step 1:



ONNH2 0 Et 1. BOC20/ MeOH H3C20 29 N Ex. 15 2. NaHWDS CH§I/DIVF I qIE{H 3.
HCl | di oxane 5 43 Wth the piperidine anine prot ected wit h 13088E05 H8, t he
i ndol e ni 29 was deprotonated with NaHVDS in at ed

W th %Wéﬂ%ﬁ}?oﬁglpr otection of the resulting intermnedi gﬁ“%?@&?gﬂ$ 43.

St andard ami de-coupling of 43 and PrepéZation 3A gave the title conpound.
M5 (ES) mle = 505 (M#+). 10 Exanple 16 CH3 HN ~ ( NI -N ONNH2 The title
conpound was obtai ned by standard am de-coupling of Preparation 4B to
Prepar ati qn,3. MSNGHS)OATe = 431 (MH). H3C O3 \N N N tVH Exanple 17 0

H3C CH3 HN\ N N T. g\8H CH31 h¥ BoC “A 15 44 0 A solution of 44
(225 ng, 12 mmol ), qQbt ai ned am de- cqupl of "~ Preparation 4C and 28 in
DMF (3 m) _at O C was freated with Na ng, 1.3 mmol) and stirred at 0 C
for 10 mn and at or 30 mn. CH3l (0,43 mvol) was then 19 Decenber 2006
WO 2004/ 060831 P 20031019619 -41- ad%u%d and the resulting m xture
stirred overni ght RT. The reaction m xture was then concentrated in

vacuo and par i Saeshifed PMRES Sabu ARRA) Attt eBEh MU Pipdrtbrd §18.9 g,
100 mmol) were stirred at RT, under Ny, in dry CH2Cl> (120 ml) for 4 h. NaHB(OAc);
(329, 151 mmoles) was then added and the mixture stirred at RT for 60 h. Afier
5  dilution with CH,Cl, (100 ml), the solution was stirred for 30 min. with saturated
aqueous NaHCO;. The aqueous layer was separated and extracted with CHyCla.
The combined organic solutions were washed with brine and dried over anhydrous
Na,S04. The reaction mixture was purified by flash chromatography on silica gel
using 30% EtOAc/Hexanes as eluent, followed by 50% EtOAc/Hexanes, then by 20%
10  Hexanes/EtOAc. Yield: 22.13g. (78%). MS: m/z = 285 (M+1).

Siep 2:
NaNO, Q

ON
\
49 NCNJ,
HC! FQ/ 50

4 M RCl in p-dioxane (20 ml, 80 mmol) was added to a precooled solution (ice
bath) of 49 (4.06 g, 14.28 mmol) in CHzClz (80 mi). To the resuiting mixture were
15  added, dropwise with good stirring, NaNO; (1.97 g, 28.6 mmol) dissolved in water (10

mi). After the addition, the mixture was stirred in the ice bath for another 3 h, then
made basic with saturated aqueous NaHCO; and stirred at RT for an additional 30
min. After separating the organic layer, the aqueous layer was extracted with CH.Cl..
The organic tayers were combined, washed with brine and dried over anhydrous

20 Nay304. The reaction mixture was purified by flash chromatography on silica gel
using 20% EtOAc/Hexanes as eluent. Yield: 3.0 g (67%). MG: m/iz =314 (M;1 ).

Step 3:

51

th{
50 LiAH, ON\CN
=
A dry THF solution (25 ml) of 50 (3.0 g, 9.6 mmol) was added, slowly, dropwise,
25  under N3 to a pre-cooled (ice bath) slurry of LiAlH,; (0.76 g, 20 mmol) in dry THF (30
ml). After the addition, the mixture was allowed 1o warm up and was stirred at RT for



and CH2CI 2 (50 ml). Concentration and flash chromat ography qn Si ia 6gel (2
% NH3 saturated CH3OH in CH2CI 2) provided the N-N di nethyl“4ffe g‘?ecursor
*of the tj ! ound (48 ng). C eavage of the BOC gr | provi ded
t he titlgdg)gﬁg@gﬁg. MG (ES) me = 460 (MH). Exanpl e 1@8@”%&3%%}% FNH2  HN
N k SNBOCI , 2HNHNHHN~+Ko432-H NHC/D-2 HN~1 NH / \ BCC
CH3OH 46 / \ _ 47 45 N L jG4 1047 NH2 Ex.18 EDC HOBT 10 A mixture of 45
(2.1 g, 10 mmol ), BOC-piperidone (3.4 g, 17 mmol) and KOH (0.28 g, 5 mmol)
i N CH3OM5(HL5Phatmixiues waf thexadoledt agaiphn ateige.bathendahetreactiomwatur e was

(350 1 RSSRoASA BV i o el e g E e kol TP *
or v de 4 R e s ARl S et e R MAch badof
provi de(Celife” and meashedrgmmenal. tins (I\EB)Th%Fe Thegpaclimm)ixtuEs svas! purifed oy ~~( N
N NEN B Sh SRychia SR BR ShicA L sl SORRIRTRL B YEIIHOYRIES 0542
g. (66%). MS: m/z = 300 (M+1).
Step 4:

E

s — v
o o e
N —
- W= 52

Neat 2-acetyl pyridine (0.73 g, 6.0 mmol} and 51 (1.0 g, 3.34 mmot) were
10  heated in a pressure tube at a bath temperature of 140 °C for 19 h. The reaction
mixture was purified by flash chromatography on silica gel using 20% EtOAc/Hexanes
as eluent. Yield: 1.09 g. (81%). MS: m/z = 403 (M+1).

Step 5:

[N

=N

I's) .
(CF3CO), A\ "CN
O =
F
15 Trifluoroacetic anhydride (0.37 ml, 2.6 mmol) was added dropwise, under Ny, to a

} dry THF solution of 52 (0.816 g, 2.03 mmol) precooled in an ice bath. After the
addition, the solution was stirred at 0 °C for 90 min, then heated to reflux for 5 h.
After removing the solvent using reduced pressure, the residue was treated with
saturated aqueous NaHCO; and extracted with CH,Cl,. The organic extrécts were

20 combined, washed with brine and dried over anhydrous Na»S04. The reaction
mixture was purified by flash chromatography on silica gel using 15% EtOAc/Hexanes
as eluent. Yield: 0.56 g. (71%). MS: m/z = 386 (M+1).

Step 6:

F. _
AN
CH3CHGIOCOCH m_\\m />

Q 54
H



F~N N F 49 4-Fluoro aniline (13.3 g, 120 mml ) and 1- | - 4- ri done
(18.9 g, 100 nmol) were stirred at RT, under N2, in dry O—ggﬁ% g%b%e) for

4 h. NaHB¢&¥eudooszB2g9, 151 nrnol es) was then added and tplvar /s udsnes1st i rred
at RT for 60 h. After 5 dilution with CIZ Cl2 (100 mM), the solution was

stirred for 30 min. with saturated aqueous NaHCO3. The aqueous | ayer was
separated and extracted with CHZCI 2. The conbi ned organi c sol utions were

washed with brine gnd dried over hydr I\Sa2804 The r actl o I%ctxture was
purified by-¢MNREIFtOKrSHRkRR ﬁy(o 4i 3808 Waﬁ@idﬁ‘édsé dRed as

| 3 / A, | d:
gzuigt %%t/é ) Elvg@y(o%)g/ F?q?wdﬂﬁégwgdt'mm B)gqﬁ%%&%ﬂée ﬁﬁéﬁﬁNﬁi HCIIUF\\{ﬁﬁSO 4
M HCl i nwps diherx MXWOMQ h,8@otetblg Rila & Hadike (5.0anh wasaddédhreblhet sabatign ce
har o) 15 wiahd awRiRie s G AlbetReiiio g soRauthuregneas meseiren ) 1
di ssgl vegbdchonwahtureas thfed“ﬁ%%?eﬁzﬂ%t@@dl@ Q&ng 1084, @H}@HGNH\QE@AJ 5ed in’

the 1ce bath for another basic with saturated agqueous NaHCCO3
and st i relsgnat Yieidt@r34n (39%): MSnan/z30296{M+ 1\ t er separating the organic

| ayer, gg agueous | ayer was extracted with CH2Cl 2. The organic |ayers were
conbi ned ed with brine and dried over anhydrous 20 Na2SO4. The reaction

n-xture was pgaidp efg by 58 sl JCP"r@é@fbﬁgﬁ%%’M%ﬂgSOWQﬁ | EDGIHGI 20%
Et OAc/ Hexanes as el uent. Yiel m z 314 (M+l). Step 3:

H2N  Li AGHOBmEN.550n5i0l), Snd ROB T TRE gl WbEonmobEvete) stofedsat RE.i0 dgy DMB

ot ut Dy o2 BT For 70996 T SR ARBas Ao itk 5 Npla BERHE G0t on.
the m xt thesm thesscaliticnyedstextraaten with THLORSTRE Ichhengd eRitatBIwd@ Wesiesder
2006 with brine and dried over anhydrous Na;30,4. The title compound was isolated by

preparative TLC on silica gel using EtOAc:Hexanes:CH;OH{NH;3) (70:25:5) as eluent.
Yield: 82 mg. (51%). MS: m/z =513 (M+1).

15 Using a similar procedure, the following compounds were prepared:

@*@f,

NH,
Ex. 19A: MS: m/z = 495 (M+1).

B @]
N~ N)KO ﬁ
4 N’Q N~ N
Ex. 19B: MS: m/z = 481 (M+1).

RS O
4 N’O N N

Ex. 19C: MS: m/z = 481 (M+1).

l\ OF
N~ ’O)J\b \f\l
2N N \N.N

Ex. 19D: MS: m/z = 499 (M+1).



WO 2004/ 000831 PCT/ US2003/ 019619 -43- 15 h. The m xture was &hen co&ogd
again |n an ice bath and the reaction was quenchﬁ? by addihg®

“under 0 m), then aqueous NaCH (1.0 d by
3.0 m of d\@[@%O e resulting solid was filtered throuPfi{)/@smodmM}‘GWe

and washed several tinmes with THF. The-f@action m xture was pur|f| ed by 5
flash chromat ography on silica gel using 50% Et OAc/ Hexanes as eluent. Yield:

1.95 g. (66%. Ms: mz = 300 (M+rl). Step 4: F 51 O\ ON ~N-N~ N=52 Neat

2-acetyl idine @73 g, 6.0 nmol) and 51 (1.0 g, 3.34 mmol) were 10

heated i bath tenperature of 140 C for 19 h. The

reaction x@\%m\:(f@' by flash chronmat ography on si Iica gel using

- 20% Et OAC as~elden Yield: 1.09 g. (81 %. Ms: niz = 403 (M+l).

Step 5 (CF 3C0)20 53 Zle-N-CN-b F 15 Trifluoroacetic anhydrlde (0. 37
, was added dropwi se, under N2, to a dry THF solution of

*52 (, 0 8

g 2.03 mmol) preco i - er the addition, the
sol utlon was stirred at O Cfo?é%dlgn%]'nl\,ﬂg % Fl}‘sgfa?@éﬁo reflux for 5 h.

After renovi ngsingethedppeopriaiel stgriingdnaitiafy esd theappiopriats pricedwss sheahed
with saturated qQus NaHCO3 and extracted with CH2CI 2. The organic
extract sa%%?%?@ﬁvﬂﬂaéam%@ﬁédetfﬂ #ine and dried over anhydrous
Na2SO4. The reaction mxture was gpurifiedrby~flash chromatography on silica
gel using 15% Et OAc/ Hexanes as el uenf. Wielld: 10.56 g. (71 %. MS: miz = 386

(Mr1). Step 6: CH3CHCI 000CI NRRIEN " N BHHR19 Decenber 2006
3 .
5 wherein R, R® and R? are as defined in the table:
Ex. R R® Y R* Data
MS (M+H)
20 -C(O)- = 674
&3 O~ O
NH
21 @ -C(O)- = 710
Q—% F ‘JJ’ ; \Y IN
NH
F
22 0 -C(O)- A\ 810
} W Y e
(4
H3C/<rl\|j Mo
"CHs H30—~N>: N
=N
HsC
23 @_% H bond NH, 466
s
24 — CH3CHo- -C(O)- = 551
W 5 e S~y N
NH
l\c H,
25 = =N -C(0)- NZ 678
Ra: @—3& g
- N
A / \)..N
s~}




WO 2004/ 000831 PCTI US2003/019619 -44 1-chl oroethyl chloro 2 g,
3.9 mmol ) was added, under :N21 at RT, to a solution of 531%%8?(2?{?&1 1)
di ssol vedwpnods/cdegdiichl or oet hane (10 m ). The sol ution wesS/v$eeos/a1eélouxed f or
2 h, cooled to RT, CH3OH (5.0 m) was aﬁged, and the solution refluxed
again for 90 mn. After renoving the sol'Vent with reduced pressure, the 5

reaction mxture was purified by preparative TLC using 10% CH30OH( NH3) / Et OQAc
as eluent. Yjeld: 0.23 g_(59% . M5 niz = 296 (Mt]) tep 7. 54 (92 ny,

1.58 mpl £6 Fir%i bn mg, | 6CED-fmol ), EDC. (0. 10866y, (.55
mol ), jand HOB 45ny, ) |lwere stirred at i dry DM 10 (2.0
m) for{ 2 days. The reaction was quienched VZQ"!'[ . 9 N aqyeous NaCH (/5.0 m),
then the solufion was|extracted wiith CH2( | ned extracts re

washed | with prine and dried over anhydrus Na2SO4. eftitle conpdqund was
I sol ated by grepar at|ve TLC on silica gel using Et . Hexanes: CH3CQH( NH3)
p? ce

(70: 25: Y c:l L9 VS z—=513 Uvgr-’i%]—' ~+8 Using a '
@—%ha fo %g corrpg%?nds \/ﬁ-ﬁ@%ﬁ&ﬂ@r ed: OgN'y|[~~ NH2
N

sim |l ar
NiN "U I\ ExX=NMO9B: M| mz = 481 |( M+l). 0

Ex. 19A MS:

NNN N-2B\ . . 1z =] 48D 1) F N N-UN N.6DEx. 19D Ms:
mz = 499 (|v|+1)¥\ i?g'%Dac r‘C%)ea R r/f\:) 2%@60‘9‘&1 HCTI US20031019619

- 45-
29 = H -C(O)- ¥ 520
& as,
Ny N
Example 30
Q. OCH;
N~ch, N
N S ’)\NH
O
o
o) ‘ O |
o ,OCHg 0 Q. ,OCH;
CHy o M N~ch
NH 4 HgC.\-O EDC/DMF NH N ’
H IHCI . N
~_Boc o NBOC
55 56 57 Na(OAc)BH/ACOH 58
O OCH;
. © 141 di amide coupling
58 1 dloxaneICHzc‘;g N P » Ex. 30
NH
59
5 A mixture of indoline carboxylic acid 55 (10 g, 6.1 mmol) and amine 56, HCI

salt (5.97 g, 6.1 mmol} in DMF (100 ml) was treated ,with EDC (9.15 mmotl) , HOBT
(6.1 mmol) and diisopropylethylamine (2 mi) at RT and stirred overnight. The reaction
mixture was then concentrated under vacuum, partitioned between water (100 mi)
and CHCIz (100 ml) and basified with NaHCO3. The organic layer was isolated,

10 dried and concentrated fo provide crude 57. All of 57 was dissolved in AcOH (100 mi)
and treated successively with BOC-piperidone (6.1 mmol) and Na(OAc);BH (12.2
mmol) and stirred at RT overnight. The reaction mixture was then partitioned
between water (300 mi) and CH,Cl, (200 ml) and basified with NaOH. The organic
layer was isolated, washed with brine and dried with crystalline Na;SO,.



OF ~N' N NNNF Ex. 19E. M5 mz = 517 (M+l). Using the
starting materials and the appropriate procedures. shown a@%@%"eg‘ﬁ’ﬁg}o(&s

“follow n were made: R N ~Y 2 RgNNCRSWhe d R2 are
as defi neook ?jﬁlggi able: Ex. RRY R Data M (MH) i%?‘%&s%ogﬁ\%ﬁﬁl 674 NH

21 F ¢(C) N710 NHF 22\ / Z o\\Sa €40~ N 810 | H3C NH CH3 H3G-N) Sp
- NH3C 23 Hbond NH2 466 \ / / N 24 \ CH3CH -C(C)- N551 N NH C H3 25 N
N 678 N -N / }-N 19 December 2006 WO 2004/ 000831 PCT/ US2003/ 019619 - 46

26 N C( Ocopné6htration under vacuum provided crude 58, quantitatively, as an off white solid.
HCl cleavage of the BOC group provided 59. Using standard amide coupling
techniques as described above, 59 was converted to the title compound. MS (M+1) =
508.

5 Using the appropriate indolene starting materials in a similar procedure, the

following compounds were prepared:

&0
' O

=N
GO

% cHs
N w\/C/,\J/Yi‘j\r\n—t
N 2
50,

General Procedure for H,_Receptor Binding Assay

Ex. 31: MS (M+1) =420

Ex. 32: MS (M+1) =439

Ex. 33: MS (M+1)= 477
10 |

The source of the H, receptors in this experiment was guinea pig brain. The

animals weighed 400-600 g. The brain tissue was homogemzed with a solution of 50
mM Tris, pH 7.5. The final concentration of tlssue in the homogemzatlon buffer was
15  10% w/v. The homogenates were centrifuged at 1,000 x g for 10 min. in order to
remove clumps of tissue and debris. The resulting supernatants were then
centnfuged at 50,000 x g for 20 min. in order to sediment the membranes, which were
next washed three times in homogenization buffer (50 000 x g for 20 min. each). The
membranes were frozen and stored at -70°C until needed.
20 All compounds o be tested were dissolved in DMSO and then diluted into the
binding buffer (50 mM Tris, pH 7.5) such that the final concentration was 2 pg/ml with
0.1% DMSO. Membranes were then added (400 pg of protein) to the reaction tubes.

The reaction was started by the addition of 3 nM [H]R-a-methyl histamine (8.8

Cifmmoi} or 3 nM [3H]N®-methyl histamine (80 Ci/fmmol) and continued under
25  incubation at 30°C for 30 min. Bound ligand was separated from unbound ligand by



N 'l 27 NCQO- __CNNH 574 28 N CN-(CHR) 2- -C(O)-,—,NNHZgig? %%élqggqq-
} ~N.520 N NyN Exanple 30 OOCH3 N, CH3 N OPNH2 - 0 0 CH'G*N 00

/ OCH3 ChiBochig/obbs@H3 NH + H3C,N.O EDC/DMF | J N HCl  HrcTNg:zb038@%19 NBOC
55 56 / 57 Na(OAc)3BH AcOH 58 O OCH3 HC]_ N CH 58 1:1 di oxane/CH2CI 2 N 3

am de coupling Ex. 30 59 5 A mi xt ur e "d¥8 t ndol i ne carboxylic acid 55 (10 g,
6.1 mmol ) and am ne 56, HCl salt (5.97 g, 6.1 nmol) in DVF (100 m) was
treated,with EDC (9.15 mmol) , HOBT (6.1 mmol) and diisopropyl ethylam ne (2
m) at Rfiigatiwns endrthd aoveuntiojmedionphtive baend baundilxthe memalraneswasoncent r at ed

bas: 11 ed P PHRELBCORE S SRR S B Al Ailhtup bl fatdiiledn 2
concent r upflcate sHdOMHedGandadicarpdr wak lalwhySleswakan 1990 Oetpbonde Gdt( 100 m )

and treated successi vel¥ wi th BOC pciﬂg‘)ﬁearj done éG. 1 mol ) and Na(OAc)3BH (12.2
mmol ) andhjbited Bwrathar 7/8Vephitgnepeciliebinding poredipadivediorng to Hed refeBRPE i oned

organt ¢ TaoseagAbrABReihe KON ), The and dried with crystalline
Na2SO4. 19 Dequrgsur@D6f fofRulDPARACH R Wik ISP SIA6HE 1 to about 1000
nM. Preferred compounds of formula | have a K; within the range of about 1 to about
~ 100 nM. More preferred compounds of formula | have a K within the range of about
1 to about 20 nM. The compound of Example 5 has a Ki of 1.50 nM.

10 In this specification, the term “at least cne compound of formula I” means that
one to three different compounds of formula | may be. used in a pharmaceutical
composition or method of tfreatment. Preferably one compound of formula | is used.
Similarly, “at Jeast one H4 receptor antagonist * means that one to three different Hy
antagonists may be used in a pharmaceutical composition or method of treatment.

15 Preferably, one H, antagonist is used.

For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of from

20  about 5 to about 95 percent active ingredient. Suitable solid carriers are known in the
art, e.g. magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,
powders, gachets and cépsules can be used as solid dosage forms_suitable for oral
administration. Examples of pharmaceutically acceptable carriers and methods of
manufacture for various compositions may be found in A. Gennaro {ed.), The Science

25  and Practice of Pharmacy, 20" Edition, {2000), Lippincott Williams & Wilkins,
Baltimore, MD. ' .

Liquid form preparations include solutions, suspensions and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for parenteral

'injection or addition of sweeteners and opacifiers for oral solutions, suspensions and

30  emulsions. Liquid form preparations may also include solutions for intranasal i
administration.

Aerosol preparations suitable for inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable
carrier, such as an inert compressed gas, e.g. nitrogen.



-47- Concentration under vacuum provi ded crude 58, quantitggtlli%\égrln er2§§6 an of f
white solid. HC cleavage of the BOC group provided 59. | % standard

“am de coypl i chni ques as descri bed above, 59 was he title
conmpound. %Rﬂp% 508. 5 Using the appropriate indgféelﬁggéoﬁg?%?ln%

materials in a similar procedure, the -f8l-l owi ng conpounds were prepared: N~
NN ~N Nom" HZN O Ex. 31: MS (M#l) = 420 N N~ N--NHZ o F Ex. 32: MS (M+l)
=439 0 CH3 N NC ~NN-"NH2 N o Ex. 33: M5 (Mtl)= 477 10 General

Procedur e f or Atd3_iRReiaepti eire Bolidiftugn Assparatiors soiutcareohidritedHs heecemtentsd,i n

this experinent was quinea pig brain. The Ili animls wei ghed 400-600 g. The
brai n ti%'&l@y\bﬁéérﬁ&%gmawﬁ famprapgqﬂﬂenﬁéw %J?hescpra RAEeteTBh 7.5, The
“Tinal coagemispiddn Shick tigésg%hgstimua@%mahé,aéuéwénewnfseanov@%ulé&qsw% W V.
The honobgenates were centrifuged at 1,000 x g for 10 mn. 1 n order to renove
clunps of ti s§he campateidsiaf thafnvansion manglssupedeliverable wanssdermally. The

centrifuged at 50,000 x.g for 2 .0, .0 _order to ,.sedi ment the nbr anes,
whi ch welrehsdRimE caaei Bt BB ne O b b S Bl D it 808880 x g f or
20 min. gagivionsTasd cABBY iAbRRleWER & fraesdsaN patirootleahatrikAE raséioirtgsded.
20 Al conpounds to be tested were dissolved in DVSO and then diluted into

the bin@$ aie bomyestionsbinded or this purepsauch that the final concentration
was 2 po/ m wbldor )i BYFPouNEIOLARRRSMELE ofd)gn added (400 pg of prot ein)
ubes. e

to the reaction 't reaction was started by the addition of 3 nM
[ 3H] R- a- net hyPrdiestdyvithe phér@aceuticatprg panatidn M 8 HhRialosagayorohi ¢ autme (80

O L) R R BTGB QB P B0 R |1 9o

) appropriate quantities of the active component, e.g., an effective amount fo achieve

‘the desired purpose.
The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 1 mg to about 150 mg, preferably from about 1 mg o about 75
15  mg, more preferably from about 1 mg to about 50 mg, according to the particular
application. _ _
The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the
proper dosage regimen for a particular situation is within the skill of the art. For
20  convenience, the total daily dosage may be divided and administered in portions
during the day as required.

The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to
the judgment of the atteriding clinician considering such factors as age, condition and

25  size of the patient as well as severity of the symptoms being treated. A typical
recommended daily dosage regimen for oral administration can range from about 1
mg/day to about 300 mg/day, preferably 1 mg/day to 75 mg/day, in two to four divided
doses. _

_ When the invention comprises a combination of H; antagonist and H;

30 antagonis{ compounds,.the two active components may be co-administered
simultaneously or sequentially, or a single pharmaceutical composition comprising a
Ha antagonist and an Hq antagonist in a pharmaceutically acceptable carrier can be
administered. The components of the combination can be administered individually
or together in any conventional dosage form such as capsule, tablet, powder, cachet,



WO 2004/ 000831 PCTI US2003/019619 -48 filtration, and the qgegq;m%;206

radi oactive ligand bound to:the nenbranes was quantitated by FS qui dD

sci nti || ayigoaosewesdir onetry. Al incubations were perfor necr/iseoosiomdbiocat e and
the standard error was al ways | ess than5 0% Conpounds that inhibited nore
t han 70% of the specific binding of radi“0active ligand to the receptor 5
were serially diluted to determine a Ki (nM. Conpounds of formula | have a
K; within the range of about 1 to about 1000 nM Preferred conpounds of

formul a PUSRRNSIAN EOIWHAMSYPPREInGasAsPaBYRiC1 Tihe dasage ofiibe Hnanigepaist
preferre : W B lto
bout 200 A PepAoRne et lidshed BéteRah antiyal Rt Qe BANERo J00P Ry ner

speci f i cdosanWihére used in tamblirstzn, dne dosags laveloé! therindivadual cosgosentsabre one’
to three different c oynds of fornula I. e. used in a rmaceuti cal
Compos: L PCEDI N TBR e Bedaranenosn dodi BB dosades hathind Sfkor ol & + i s
useds Shg@é,ﬂépgaug@ﬁebp@fsﬂ-,eqj@nﬁnaﬁ@@'eptor antagoni st " neans that one to
three differenf HL antagonists nay be used in a pharmaceutical conposition

or nethod of When separate Hs andelle pAAGENIGMEaHNagaY iR wospasitianseare tedre

preparin h i.cal Ft 1 ons : | by this
i nventi o%?%‘ﬂé@fg&ﬁhﬁ%&82@@@’3@%@&&%@ %@E&@W@#@% eaﬁgglggde%?ﬁ]%gr solid
or |iqui dontafiedricdnfi@isihg aaidy attagoaist ich phermavdelicallytzisbptable damjes andle
granul es, capsules, . cachets and ppositories. The powderﬁ and t?sgylr\ets may
be conpr PSRRI EH CORINSTCOMRAING and nRRIE0DIS! [fod ARrmaEeNally Rsceatalie

Sui 4abl ecg@ler R irid Fl%l%\n@rﬁ1 EH%‘QBniéli's bBfg &é&en'ﬁn@amﬂﬁﬁﬂg |dhaftRonat e,

magnesi um stearate, talc, sugar or |actose. Tablets, powders, cachets and
capsul esCempinationse dherapeuoticallydeffeniive. fokins sdvanibgeoqsforadininistering a

o hous 5mblticr @B S8 Slafiif. TRE ShintRlehts ARSEREINEInRI iRt
T o 4 T or 1 b coas ot o
P Laesor ut VU Tethrdsabt Bientor hesRen s Crigd i cORkRrIPE iR B pectic

Meny5onedniiditheRts Y86 RIVBRY! FRAYHINEERAIVES! HIMMSBHDAS P $AHARORS thereof
injection or addition of sweetenerS and opacifiers for oral solutions,

suspensi viikbaggpacmtdeniinegeoakordinayissilliio the prie il aucoakemalives.so i ncl ude
luti | : 1.nj st | | tJ itable f
ohal a1 Do dehe MRORtOPs g iiBhueB e FMARR 8 BRI SR el

conbi nat present iriveatiphar maceuti cal |y acceptable carrier, such as an inert
conpressed gas, e.g. nitrogen.



19 Decenber 2006 WD 2004/000831 PCT/US2003/019619 -49- Also included are
solid form preparations which are intended to be converted, 'SR&ERPS 288G ore
use, to liquid formpreparations for either oral or parenteral

adm ni stration. Such liquid fornms include solutions, suspensions and
emul si ons. The conpounds of the inventioblmay al so be deliverable
transdermally. The 5 transdermal conpositions can take the form of creans,

| oti ons, aeckssl s and/or emnul sions and can be included in a transdernal
patch of the matrix or reservoir type as are conventional in the art for
this purpose. Preferably the conmpound is adm nistered orally. Preferably,

t he phar mactdt9oeRpunsrepsaseatsd s thestriieiurgl femya dosage form In such 10 form
the preparation is subdivided into suitably sized unit doses containing
appropriate quantities gfi3f he actige¥gonponent, e.g., an effective amount to
achi eve the desired purjpQse. The Hﬁ%tity of active conpound in a unit dose

of preparation may be'ﬂ rived or jadjugted fromabout 1 ng to about 150 ng,
preferably fromigbougdl o apgut 7 15 wYy, nore preferably from about 1
ng to about 50 ngfxacc' ‘ ﬁ%‘ﬁo tﬁéﬁﬁa??ﬁfﬁlar application. The actual
dosage enpl oyed nmay be varied dependi ng upon the requirenents of the
patient and the severity of the condition being treated. Determ nation of
the proper @b%AEMREYlIRnageaptable falkar sRlvAtaiheert WA FBN is within the skill of
the art. For 20 convenience, the total daily dosage nay be divided and

adm ni st ereglisionoportions during the day as required. The anount and
frequency of admnistration of the conpounds of the invention and/or the
pharnaceuticallg acceptable salts thereof will be regul ated according to

t he judgnen?$8ﬁ the attending clinician considering such factors as age,
condition and 25 size of the patient as well as severity of the synptons
being treated2; A typical recomended daily dosage reginmen for ora

adm nistration cart range fromabout 1 ng/day to about 300 ny/day,
preferably 1 édqg to 75 ng/day, in tw to four divided doses. Wen the

i nvention c%ﬁg? €e% a conbination of H3 antagonist and H, 30 antagoni st
conpounds, the two active conponents may be co-adm nistered sinultaneously
or sequentirsby, o® a single pharmaceutical conposition conmprising a H3

ant agoni st and an Hl antagoni st in a pharmaceutically acceptable carrier can

Pﬁdisgghgiﬁ%ggﬁ%hdgng4ﬁgﬂggggnts of the conbination can be adm nistered
M'is N;
M?is C(R¥);

with the proviso that the sum of pand ris 3

Y is —C(=0)—, —C(=S)—, —(CHp)q—, —C(=0)NR*—, —C(=0)CH,—, —S04,—, or —C(=N—
CN)—NH—;

gis 1o 5;

Z is a bond, G4-Cg alkylene, C,-C; alkenylene, —C(=0)—, —CH(CN)— or —CH,C(=0Q}NR*—,



or together in any conventional dosage form such as capsule,19 abéﬁ} (ﬁ wder ,
cachet, 19 Decenber 2006 WD 2004/ 000831 PCT/US2003/ 019619 2 56°8bebaigi on,
sol ution, suppository, nasal spray, etc. The dosage of the H, antagoni st

can be determ ned from published material, and nmay range froml to 1000 ng
per dose. Wien used in conbination, th&dosage |evels of the individual
conponents are preferably |ower than the recommended i ndividual dosages
because of tgEs5 advant ageous effect of the conbination. Wen separate H3
and H antagoni s§ pharmaceutical conpositions are to be adm nistered, they
can be provided |n a kjt conprising{in a single package, one container
conpri sing an antagpni st in a phamacegtically acceptable carrier, and a
separ at e cont @ nerycenAdri si ngr . '

acceptable 10 carrfer,zwith the
anmounts such t pe conbi natio
advant ageous inistering a

ant agoni sts being present in
, @peutically effective. AKkit is
nati on when, for exanple, the
fferent time intervals or when they
: Y e present invention has been
descri bed ingggpjunction witht g@ﬁpecific 15 enbodi nents set forth above,
many alterna&'r_-_ difications and variations thereof wll be apparent to
those of ordinary skill in the art. Al such alternatives, nodifications and
variations are ijogtended to fall within the spirit and scope of the present
i nvention. 19 r72006 -51 Cains 1. A conpound represented by the
structural forywulafl ~-1 r'fly, Rl N z,R2 or a pharnaceutically
accept abl e sal ~solvate thereof, wherein: a isQo3; bisGo3; nis 2;
pi sl,2or3; r¥s0,1Mor2; °*

(R®Y,
Qi ~=NER—,
kis0,1,2, 3 ar d;

the dotted line represents an optional double bond;

R and R?are independently selected from the group consisting of H, C4-Cg alkyl, halo{C,-Cs)alkyl-,
Ci-Cs  alkoxy, (C-Cg)alkoxy-(C:i-Celalkyl-, (C4-Cs)-alkoxy-(Ci-Cglalkoxy, (C,-Cealkoxy-(Cq-
Cealkyl-80y,, RZ-ary{C,-Cgalkoxy-, R%-aryl-{C-Cg)alkyl-, R*-aryl, R*¥-aryloxy, R¥-heteroaryl,
(Cs-Celeycloalkyl, (Cs-Ce)cycloalkyl-(C-Cg)alkyi, (C5-Cs)eycloalkyl-(Cq-Cg)alkoxy, (Ca-
Cs)cycloalkyl-oxy-, R¥-heterocyclo-alkyl, N(R*™WR*)—(C1-Cg)alkyl-, —N{R¥)}{R*), —NH—(C;-
Cealkyl-O—(C-Cglalkyl, = —NHC{O)NH(R*); 2—5{0)oo—,  halo(Cq-Celalkyl-S(O)g—,
N(R*)(R*'}—(C+-Cq)alkyl-S{O)o..—, benzoyl, (C-Ce)alkoxy-carbonyl, R¥-heterocycloalkyl-N(R*)—
C{O)—, (Cy4-Cealkyl-N{R*®)—C(O)—, (C1-Cealkyl-N{C,-Cs alkoxy)-C(O)—, —C(=NOR*)R* and
—NHC{Q)R*; and when the optional double bend is not present, R"can be OH;

R®is H, C4-Cg alkyl, halo(C,-Cg)alkyl-, (Cq-Celalkoxy-(Cs-Cglalkyl-, R¥=-aryl{C;-Cg)alkyl-, R®-aryl,
R¥%-heteroaryl, R*-heteroaryl(C,-Cg)alkyl-, (C;-Celeycloalkyl, (C3-Cg)cycloalkyl-(Cy-Cslalkyl, R*-
heterocycloalkyl, R¥-heterocycloalkyl(C4-Cg)alkyl,  N{R®)(R*)—(C,-C¢)alkyi-, 2—5(0)—,
halo{C;-Cg)alkyl-S(0),—, R%—5(0)p.+—(C,-Cg)alkyl-, halo(C-Ce)alkyl-S{0)o.+—(C2-Cs)alkyl-, (Cy-
Ce)alkyl-N(R*)}—S0,—, or R¥-heteroaryl-SOy;

R2is a six-membered heteroaryl ring having 1 or 2 hetercatoms independently selected from N or
N—O, with the remaining ring atoms being carbon; a five-membered heteroaryl ring having 1, 2, 3



X is a bond or C1-C6 alkylene; ML is Ny, M is C(R); with t[%)%rﬁg i%oéhat
the sumof pandr is 3 Yis -C(=0)-, -C(=9)-, -(CH)q , = i ber

-C(=0 CH2-, -SO1L _2-, or -C(=N- CN)-NH; gis 1to 5 Zis a bond, Cl-C6

al kyl ene, C2-C6 al kenyl ene, -C(=0)-, -CH(CN)- or -CH2C(=O NR4-; 19 Decenber
2006 -52 RLis RR R7T N (R25) (R% R (R.'")k Qis -NR®)-. 1, ie
01, 2,3 at 4; the dotted |ine represents an optional double bond; R and
Rare i ndepemdﬁﬁstéryatsrﬁé fRbesdéitgreehied oW Eens, with iRg réthaifhg Fg g6k |b¥ihg

hal o( C1- C6) alrblgxl w2 I(% al koxy, (C1-Co) al koxy (C1- C6) al kyl -

( C1- C6) - al KBX 1“‘&‘3Val (C1- 08) al koxy- (Cl- ©8)al kyl - SC0. 2,

R32-aryl (C1- 06) aI koxy-, R32- aryl (C1-Co) al kyl -, R32-aryl, R 2-aryl oxy,

R32- het er oar yI' N, ( C3- &;6) cycl oal kyl, (C3-C6)cycl oal kyl - (C1-C6) al kyl ,

(C3-08) cycl o kyT“k ¢) al koxy, (C3- 08) cycl oal kyl - oxy-,

M R30) (R31) - (Cl-C6)al kyl-, -N(R O)(R"), -NH(C1-

C6) al kyl - O ( _ - NHC( O) NH( R2B) ; R22-S(O)o.2-,

hal o( C1- C6) al kyT-S(O 0. 2-, NR3p)(R')-(C1l-C6)al kyl-S(0)0.2-, benzoyl,

(C1- Co) al koxy-carbonyl, R37-heterocycl oal kyl -N(R29)- C(O) -,

(C1- C6) al kyl * -C(O-, (C1-Co)al kyl-N(C1-C6 al koxy)-C(O -, -C(=NOCR 6)R36
and -NHC(O R21; and when the optional double bond is not present, R can be
H, R is H Cl1-C6 al kyl, hal oéCl Co6) al k , (C1-Co6)al koxy- (C2-Co) al kyl -,
R32-aryl (Clqr@@)e@pmalkyl y:@geze@p@ siX nmgwgﬁqgtp@afyqug or’said five- membered heteroary!
R32- het er oainglid dpliokay addsitlted by RS- C6) cycl oal kyl

(C3-C6) cycl oaI kyI (C1-Co) al kyI R3' - heterocycl oal kyl ,

e

hal o( C1- C6)a| kyI S(O0.1-(C2- C6)a| kyl -, (Cl- CG)aI kyl - N(R29) - SO2-, or
R32- het er oaR“yd indBpEndeRtly setecieddion the givep echsisttgestdadrpden; CRG. iy, CyeLslcyadalld,

het er oat oms I LrAMEN " e remining ring
at oms bei ng BQESQ%QRQ&I Al ?reﬁ ta's’gR h@mz nglksfll\é;n?r% e%\??atrrlg 1, 2, 319
Decenber 2006

R®is hydrogen, C;-Cs alkyl, —C(O)R®, —C(O),R®, —C(O)N(R®),, R®-ary{C,-Ce)alkyl or (Cs-

Cslalkyl-SO,—;

Rfis 1 to 3 substituents independently selected from the group consisting of —QOH, halogen, C;-
Cs alkyl, C-Cg alkoxy, —CF3, —NR*R®, —(C4-Cg)alkyl-NR*R®, phenyl, R®*-phenyl, NO,, —CO;R*,
—CON(RY,, —NHC(O)N(R*),, R*-heteroaryl-80,—NH—, R*-aryl-(C,-Cglalkyl-NH—, R*-
heteroaryl-(C4-Cejalkyl-NH—,  R¥®-heteroaryl-NH—C{Q)—NH—, R¥-heterocycloalkyl-N(R*)—
C(0)— and R¥-heterocycloalkyl-N{R”?)—C{O)—NH—;

R"is independently selected from the group consisting of C;-Cg alkyl, hydroxy!, C4-Cs alkoxy, or
fluorc, provided that when R™is hydroxy or fluoro, then R™%is not bound to a carbon adjacent to a
nitrogen; or R¥forms a C4 to C; alky! bridge from one ring carbon to ancther ring carbon;

R"is independently selected from the group consisting of C4-Cs aikyl, hydroxyl, C;-Cg alkoxy, or
fluoro, provided that when R®is hydroxy or fluoro then R¥is not bound to a carbon adjacent to a
nitrogen; or forms a C, to C, alkyl bridge from one ring carbon to another ring carbon; or R®is =0;

R is independently selected from the group consisting of hydrogen, C4-Cg alkyl, or aryl, wherein
said aryl group is optionally substituted with from 1 to 3 groups independently selected from
halogen, —CF;, —OCF;, hydroxyl, or methoxy; or when two R¥ groups are present, said two R*
groups taken together with the nitrogen to which they are bound can form a five or six membered
heterocyclic ring;



-53 or 4 heteroatons independently selected fromN, 0 or S, with

remaining ring atoms being carbon; R32-quinolyl; R32-aryl: I\Pegm er2006

het er ocycl oal kyl ; wherein said six-nenbered heteroaryl ring or said
five-nmenbered heteroaryl ring is optionally substituted by R6; R3 is H,

hal ogen, Cl-C6 alkyl, -OH or (Cl-C6)al k84y; Ri s independently selected from
the group consisting of hydrogen, Cl-C6 al kyl, C3-C6 cycl oal kyl

( C3- C6) cycRdalcky ol -FEBArgll ok idterofYcloalkyl] , R33- aryI (C1- Co) al kyl and
R32-heteroaryl; R5 is hydrogen, Cl-C6 al kyl, -C(O R2, -C(O)2R30,
C(O)N(RZO; or (C1- C6)a|ky| SX2-; R6is 1to 3
substi tuen Fﬁgégggr%%?é QJ??/ZQE F‘g g'lgd fromthe group consi stl ng of -OH,

hal ogen, Cl C6 al kyl, Cl-C6 al koxy, -CF3, -NRR, -(Cl-C6)al kyl-NR 4R

phenyl , R3325ipm*@n9éndemmaecte)j)ﬁﬂn the gromsm)tigg oLWH@(a@)/IL\(Iamgez CN, —CF3 —OH,

R32- het er Oér ¥l a ﬁﬁ? ¥J a(ﬁé(d)mfﬂ K Rﬂ)Nf¢60)-R3ﬂ(R4)(R5)—S(O)1 =, halo-

het eroaryl - g §6 é}; ryI

R37- het er ot 'k?flha ((ﬁggj)alk R37 heterocycloal kyl - N(R28) - C(O) - NH-;
R12 is independently sel ected fromthe group consi sting of Cl-C6 al kyl,

hydr oxyl, RAis @oCaCkargy R=aityl of REayC,-Qamyi-ded t hat when R12 is hydroxy or
fluoro, then R12 is not bound to a carbon adjacent to a nitrogen; or

R12f or ns aag:lt ge fro ring carbon to another ring
carbon; R1%3 P& ﬁhgzaﬂ'gm%n?ly(f %eTagépé? ?’Fﬁmthe group consisting of Cl-C6

al kyl, hydroxyl, Cl1-C6 al koxy, or fluoro, provided that when R13 is hydroxy
or fluoro Rhas |H§1331-iCE§ apyfl-, bRrarg, tlas-arymnhg)nkyadj (acenalki-C(@—, nin%ang@(ﬂ)—er
forms a Cl ll m arbon to another ring carbon;

or RI3 is ﬁ%ﬂ(%gadj (é)cFegagﬁd (b?l y&sr}glge!gfr%%ffromthe group consisting of
hydrogen, Cl1-C6 al kyl, or aryl, wherein said aryl group is optionally
substi t ut eer R ang RY '@Eﬁ%ttleftaﬁe &(@Hduzps +leibperittetiity—se etGba—NBHI—(RHbogen,

- CF3, - OCFghd bl fhgitith tY nitfdieR ©WhicHthey e Bitdcy; R20 groups are present, said
two R20 groups taken together with the nltrogen to whi ch they are bound can
forma five or six menbered heterocyclic ring Decenmber 2006 -54 R22 is
Cl- Cs al kyR7 s 49 3smpstituspts padeaensie iy SSéP‘RW“)m "F@%O?%qus'sw Dbt ar@iyhalogeghoR220r
R'-aryl; R25Cd aﬂ<yi 105-€p alkoben Riyarys 0l-€ c L8RP, Oy Hm:Fgremm-legnstms Nghed, R¥-

oy oGP TR AR %?1 7Rt R G ey
hal o- ( C1- dwﬂmbg«;ﬁe%ﬂ cePsH DR I@d sb@k)énchwherearssw §y Bpup :

R35- ar yl ( Giptisipkdoglituted witd 1 kes3 irkier@Adealy @éld@;ddmlolj@r& aryl or
R35- aryl (CL- C8) al kyl -;

R®is 1 to 3 substituents independently selected from the group consisting of C,-Cs alkyl, halogen,
—CN, —NQ,, —OCHF; and —0—(C,-Cg)alkyl;

R*is 1 to 3 substituents independently selected from the group consisting of H, halogen, —CF;,
—OCF;, —OH and —QCHj;

R*is 1 to 3 substituents independently selected from the group consisting of hydrogen, halo, C,-
Cealkyl, hydroxy, C4-Cgalkoxy, phenoxy, —CFj3, —N(R*);, —COQR®and —NQO;

R*is independently selected from the group consisting of H and C4-Cg alkyi; and

R¥ is independently selected from the group consisting of H, C4-Cg alkyl and (Ci-
Cg)alkoxycarbonyl.

2. A compound of claim 1 wherein a is 0 and the optional double bond in the ring containing M
is notf present.



R' is H Cl1-C6 al kyl-, R35-aryl, R35-aryl (Cl-C6)al kyl -, (Cll alrré I-OgéO)
R36-aryl-C(O-, NR(R3)-C(O-, (Cl-C6)alkyl-S(0O2- or -a %/6)

R30 and R' together are -(CH2)4.5-, -(CH2)2-0-(CH2)2- or
-(CH2) 2- N(R21) - (CH2) 2- and forma ring with the nitrogen to which they are
attached; R3Zis 1 to 3 substituents indépendently selected fromthe group
consisting of H -OH halogen, Cl1-C6 alkyl, Cl-C6 al koxy, R35-aryl-0O,

- SR22, - CF3,3. AQeh3ound @EtEA 1 whiREh M2BIERY wheB33R: ifhargkn or MdYen -1 2R i4 1

- CON( R4)2 %I%ZRQZ -S(O 2N(R20) 2, -N(R26) S(O) 2R22, -CN,

hydr oxy- (C_aL al kyl - OCH2CH20R22, and R35-aryl (Cl-C6)-al kyl -O-, wherein
said aryl group is optionally substituted with 1 to 3 independently

sel ect ed halmg@ampodﬁaaf&@m]q WHereh gubstigyuent s i ndependently sel ected from

th t - OCHF2 and
-C}e(%rl?g) glq‘ﬂﬁl Smpg) do;d t1o reé'h%’s?tsn?a}gr??grah%'ﬁgg\lﬁﬂ%lwl y sel ect 23 fromthe

group consi sting of H haI ogen, -CF3, -0OCF3, -CHand -OCH3; R35is 1to 3
substituent g, h%@@.?&]ﬁd%ﬁ’ﬂ&lh% § ah&eh §isld HihbiBerBd RBro& Y igS bitidsal ngfsuMﬂfeggen

hal o, Cl- Cg al kr¥ ﬁdroxy, Cl- C6 al koxy, phenoxy, - §

- COOR20and"! pUpsitt erItndependent ly selected fromthe gr oup consisting of H
and Cl1-C6 al kyl; and R3' is independently selected fromthe group consisting
of H, Cl-C6 u

wherein a i sﬁh%hgm}ﬁe&(%ﬁ ona?‘le}ggijﬁslcﬁ@g% Imld%t%ewﬁ%ggﬁc%ﬂ? g%”%lglrjl%l“ﬂlg/lbh

not present™ THHpecenber 2006 -55 3. A conpound of claim 1 wherein M |s
C(R3) wherein R3 is hydrogen or halogen, bis O; r is |l and pis 2. 4. A
conmpound of O-. 5. A conmpound of claim1l wherein Z
i s straight 88%\% %%Ugﬁ@?l%ﬁfq&eﬁqﬁg 6. A compound of claim1l wherein R2 is
a six-nmenbered hetgfoaryl ring, optloneﬂly substituted wth one
R6substituent. 7. nd of claimg wherein R2 is pyridyl, pyrimdyl or
pyri dazi nyl, optio bstituted i h -N2. 8. A compound of claiml
wherein Rl i %R .t X} conmpound of claim8 wherein R
is H alkyl, R32- - h%E eroaryl - al koxy- car bonyl

9. A compound of claim 8 wherein R is H, alkyl, R®¥-aryl, R*-heteroaryl, (C4-C¢)alkoxy-carbonyl
or (C4-Cg)alkyl-N(R*)—C(O)—.

10. A compound of ¢claim 9 wherein R is R®-phenyl or R%pyridyl.

11. A compound of claim 8 wherein R7is hydrogen.

12. A compound of claim 8 wherein R® is H, R*%-aryl(C,-Cg)alkyl-, R*-heteroaryl(C,-Cg)alkyl-,
R*®-aryl, R*-heteroary!, (C,-Cg)alkyl-N(R*)—S,— or R¥-heterccycloaikyl(C-Cs)alkyl-.

13. A compound of claim 12 wherein R®is H, R*-benzyl, R* pyridylmethyl, piperidinoethyl or
(C4-Cg)alkyl-N{R*)—S0,— wherein R¥is H or C4-Cs alkyl.

14. A compound of claim 8 wherein R®is H, halogen or —CFzand kis G or 1.



or (Cl-C6)al kyl -N(R29)-C(O-. 10. A conpound of claim9 wherein R
R32- phenyl or R32-pyridyl. 11 A conpound of claim8 wherei Hq-?ce”fﬂéerzoo‘s
hydrogen. 12. A conpound of claim8 wherein R6 is H, R32-aryl (Cl-C6)al kyl -
R32- het er oaryl (C1- C6) al kyl - R32-aryl, R32-heteroaryl,
(C1- Co) al kyl - N(R28) - S2- or R37- het er ocyc¥al kyl ( Cl- C6) al kyl-. 13. A conpound
of claim12 wherein R6 is H R32-benzyl, R32 pyridyl nethyl, piperidinoethyl
or (Cl-C6) alk\ ed¥fdsfy ofSEm N\b&’c@dﬁrdﬂﬂthh@rdﬂp@bnﬁmﬁf edrkgdundslesf.theAfoﬁmna)ound
of claim8 wherein R25 is H, halogen or -CF3 and k is 0 or 1. 19 Decenber
2006 -56 15. A conpound of claimi selected fromthe group consisting of
conpounds of the formla D R. RAYNR2  Res wherein R, R8, R25and R2 are as
: .. ) 2N- SO2- H NH, 6i Ntt NH
NUz N CH3CH2-O- ] : -NH- @O - HHJ z 19 Decenber 2006
-57 ~N|I N I-FH-.,PI}I A -

]2
~
Rﬁ
wherein R, R®, R®and R?are as defined in the table;
R RS RZS R2
]
(CH3)N—8O0r— H 5

CH;CH,—0—C(0)— H

CHy—NIH-—C(O)— H H




NHS KIMH:-N/ NNI42 Q$S HJ ~NI" 16. A pharnaceutiﬁgh)cqn(gﬁ&kion
conprising an effective anount of a conpound of claiml a e
pharmaceutically effective carrier. 17. A conpound of claiml for use in the

treatment of congestion in a patient.

-57-

18. A pharmaceutical composition comprising an effective amount of a compound of claim 1

and a pharmaceutically effective carrier.

17. A compound of claim 1 for use in the freatment of congestion in a patient.



