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45 cHR4CEirhphény | el bond tond ~  4-CH;-N'(CH;),~(25)-CH,-tetrahydro-
4- CH2- N( CH3) 2- t et r ahydr o- pyr an4- y| furam3-yB. 4CF3- 4
16! - heaylphbond bondond bond ~ 4-CH;-N*(CHs)-(2R)-CHa-tetrahydro-
4- CH2- N( CH3) 2-t et r ahydr o- pyr an- 4- y ¥yran-341,4- Cl - phenyl

hend Dppgl. 1p41e1¥_9||2 IN( Clﬁg%debt egr 85p4dT O-4PoE AN A1y LetraidRro-pyran-d-yl,
gny nd. bon ) )
i 8::% ‘5\?&&?5‘2‘/ tetrabydto- pyr 3%- y|4 ~CHy-N"(CHa),-CHy-tetrahydro-pyran

19  3,4-Cly-phenyl bond bond 4- CHg-W(CHg)g-tetrahydro-thien-3-yl,

20  3,4-Cly-phenyl bond bond 4-CH,-N"*(CH;),-tetrahydro-thiopyran-
4")’1,

21 3,4-Cl,-phenyl bond bond 4-CH,-N"[(CH;)(CH,CHj,)]-tetrahydro-
pyran-4-yl,

22 3,4-Cly,-phenyl bond bond  4-CHp-N"{(CH3)[(CH2).CH;)]}~
tetrahydro-pyran-4-yl,

23 3,5-Cly-phenyl bond bond 4-CH,-N*(CHa),-tetrahydro-pyran-4-yl,

24 3-Br-phenyl bond bond 4-CH,-N*(CHa),-tetrahydro-pyran-4-yl,



36 3, 4-C12- phenyl bond bond

4- (CH2) 2- N(CH3) 2-t et rahydr o- pyran-4- yl 37 3-Br-phenyl
wheovd/obnssl 4- (CH2) 2- N - (CH3) 2-t et r ahydr o- pyr anPd¥/Ug1005/022034

38 3-Br-phenyl -CH=CH bond

3- CH2- N(CH3) 2-t et rahydr o- pyran-4-yl, 39

3, 4- C12- phenyl bond - CH2-

@pdCHR N+(CH3)2 t et Pahydr o- py an- 4-XR, 40

B, 4- @132—1‘ en yCHHehi bondbond  .4-CH, W(CH3)2-tetrahydro-pyran—4-yl
% 2_%@ 1t et r EB&%_@” g pérbgﬁld 4-y4. CH, ﬂﬂ(CHg)z-tetrahydro-pyran—4-yl
4. O 3219}1‘3%3( r d199€r o- t hiP8RYrar’ EH’ 7N (CHy)-tetrahydro-pyran-4-yl,

2§>’, 5- B'—El-rél(ﬁhyﬂhen;@l—l:@}dnd bond bond 4- CHz-N(CHQ»-tetrahydro-pyran—4 yl,
ONph&aiB) 2- t et rialy dr o- pydoadi- 4-4CH,-NAEHS), Betrahidrayplyran-4-yl,

%o o %Nﬁl g 4- C2- %&3'32125%}?& r ahy BEONBYERT -4k dro-pfAn-d-yl,

CH% P@}lﬁ‘ ot et 1 al?ﬂ‘?ﬂr o- t hi%PYr art-Ciz Y (Gl-tetrahydro-pyran-4-yl,
2 d Q@Efﬂy@l-pl*‘a-ﬁ(}l.bobénd bond 4-CH,-N"(CHjs),-tetrahydro-pyran-4-yl,
95 CHZ-(Y(GH]) Zﬁ CtHr2 abvynd EﬁB ;J)Z/rba»ﬁd 4- # gHZAB(ca{3};-tgmm«1b-pyran-4 yl,

ra - 4=yl
Zpgr: 9@;1 ggay O G nd Yofid ' ahY SER-NPMT BN -1l dro-pdran-4-y1,
¢

112n¥1et r‘%ﬂ’i’gdr o- p)}}o ﬁ A- 4- H’) N*gSHz)z-tetrahydro pyran—4-yl
3 4- GEXlphlemyl - CHE®Ed - CH2-bond AY (CH7)7-N(CH3)2-tetrahydro-pyran -4-
4- CH2- (1- CH3- pi peri diniunm), 49 3-Brk phenyl - CH=CH

3CH2 3. Bh=pBEIRA ( 1- CH3- idiner i di rboud) , 4-H0H3,-M*(CHY,ptreimydro-pyran-4-
bond bond 4 CH2 (1-CH3-piperidiniup, 51

3%4 @:IBr?r bOCEIS Célﬁ-gtg% ﬁd%d( 1- S35, BY (TR L Eirdhy @) pyran-4-yl,
CHZ+ E}‘ C_:Llp % i peri o un) C'y% 3, y gfﬁ ,)ryt]ﬁrahégg(a_ﬂanA-yl
Bdnd 344 -Clripbqnyl CHB- piFETGH ni ieny 327 el go-pyran-4-yl,

4CH=GH-Clpphehylh- CH2- }C4=I=(C2{11{I:I-®nphen§'-l()ﬂ~ AV (G, ple ey duei thiopyran-
| -iun}, 55 3-Br-phenyl -CH=CH bo#dgl,
4> CHA-o .- Gy pi per i dmu@}m, b&é 3 @@izwm})v-tbﬂi}t?dbq{j@h -y,

pi peri di . _ e
g% Aéréf—}ifmfl CH pi erl d| ni u % :8 y% pyran-2-yl,
4€H:(§H3T'Phgl}’1 - (? = (- ﬁmnﬂhol A 2 eg ro-thiopyran-
3, 4- C12- phenyl bond bond
45 CH3-C(l4ph&ki3- nor photCH=EH unyond 604:§ZH|; Pﬁi@Hﬁh@ﬁWydro-pyranA-yI

3H=GhE- B)é?l d 4- CH2- (@Ii% NOBGIAO! | B-G1, NG H;),-@fahydro-pyran-4-yl,

%7 Br - A rp - CH=CH ond __4-CH N*(CHQ»tetrahydro-pyran-4-y1
- nor phol | n- - un% 6243 :? ]¥e )
4§ZHZ(§I4 CL’-(EPED’ 4- ? hol it = 3Pl r%mm

2006/30B2(185yIPCT/ Usze©15+@220343 2Cpd 4F§;sz&1>¢ erigmium),
30Br -phenyphemyPHCH vband . 4- 6rd- N+R{ETHI) {QTH: [BEaHR);
tsgt r 2y g onthopyr agsdr Y. bond  4-CHy~(1-CHy-pyrrolidinium),

52 3-Br-phenyl -CH=CH-  bond 3-CH,-(1-CHj-piperidinium),

53 3,4-Cly-phenyl -CH=CH-  bond 4-CH,~(1-CHj-piperidinium),

54  3,4-Cly-phenyl -CH=CH- bond 4-CH,-[4-(2-OCHj;-phenyl)-1-CH;-

piperazin-1-iumy],

55  3-Br-phenyl -CH=CH-  bond 4-CH,~(1-CHj-piperidinium),

56  3-CF;-phenyl bond bond 3-CH,-(1-CHj3-piperidinium),

57  3-CF;-phenyl -CH=CH-  bond 4-CH,-(1-CH,-piperidinium),

58  3,4-Cly-phenyl -CH=CH- -CH,- 4-CH,-(4-CHs-morpholin-4-ium),
59  3,4-Cly-phenyl bond bond 4-CH,y~(4-CH,-morpholin-4-ium),
60  3,4-Cl,-phenyl -CH=CH-  bond 4-CH,-(4-CHj;-morpholin-4-ium),
61 3-Br-phenyl -CH=CH-  bond 4-CH,~(4-CH;-morpholin-4-ium),
62  3-CF;-phenyl -CH=CH- -CH,- 4-CH,-(4-CH;-morpholin-4-ium),



64 3- CF3-phenyl .-CH=CH - CH1-

4- CH, - N\+( CH3) 2-t et rahydr o- pyran-4-yl, 65 3-CF3-phenyl
weovd/obmsdl 3- CH2- N( CH3) 2-t et r ahydr o- pyr an- 4- yl PCT/682005/022034

3- CH3- phenyl -CH=CH bond

4- CH2- N(CH3) 2-t et r ahydr o- pyran-4-yl, 67 3-CF3-phenyl

bond bond 4- CH, - N( CH3) 2- t et r ahydr o- pyran-4-yl, 68

4pdr3Ripheny| ~CH=CHX hond Y X5R,

453 CH23-B{-Ehidy2- t et r ahyBEQHPY T 88~ Y 4. CHER & bRBYiL))-
bond bond 4- CH, - N+( CH3) 2- tetrahydrqagmyﬁ@qmﬁ an-4-v10

4- | bond N( f
%4 %SF eﬁyll : gn%on 4 198 8h§7-Fé?rﬁl\éX€1‘rcr-pyran-4 yl,
5 3 3 - CH= bond HOI@HZ |\’|( 2CHY et e&ﬁ'@s@% -pyran-4-yl,
8 3- %QHpn@nyll bond -BdmaHA - Chind\( CHM3)I2:- I8} EHphressrythydro-Fykan-4-yl,
$7CF33“ﬁhﬁmhylb0nd b@ﬂlﬁfﬂ 4- CH2b(N(dCl‘B)42CIQoym(QH92<-Béltrahyd7(5pyran-4-y1

34, Glerppghy bond.en dN"(@%; i 2 laro-pyran-4-y1
henyl ond Pymn s
‘?97 "g&&ﬁh enyly bEH‘HP bond 426H. K g eHﬁ‘&séw-prﬂn-4~yl
78 2.%% @hiphB‘Wényl béerf bond hor@H2- N-CH,- N*(CHa)z-cycloheptyl
(CH3) R4-Chghahyexyl , -TB=CHCL- éorﬁ(}BﬂmnN‘(Chgpdychim@l
4203239%75}12 ayél gf@ﬁ¥¢mh 89?1{%1 Cl- Agfﬁ E %2_
bggd %Br yNV ) Zocség%Wex % gfé g*qmﬂ%mwl
bond d 4- cbmldN+( CHEN G opysirgty),
83 3 344Clba)hpl’r)¢ny| - @iCH  bobehd  4-CH,-N'(CH;),-cyclohexyl,

36 CH?y. 4t @lﬂﬁé?—;yd ebexyl,  Béhad- FuRBENW CH 9‘6@&% %é
B

3~CH, 5 -cycl ghexyl g (4- Q§§' &f é} %
nd 4- e rah dr raﬁ QQPE HerA™e
3 4-Rphend | ) - pomd bo%d 'éy Hécw&
ﬁﬁenyﬂ -CB4 O@%-@h@% ptrenyl ) - bnmdd bGF(H{o—W(CHg)z-C)fclohexyl
40 CH, }M4@H§beaatjlet r abyadr 0- pyp@R- 4- MloH,-WEAY)-c R ®hexyl,

bi d bong
%l Wf&g&g@? tetr g%ydr 0- pylrxfelﬁ1 4yl CHy-N (CH, );-cyclohexyl,
2 naphttam bond ond  4-CH, N*(CHQ -cyclopentyl,
83 CHAANCLORBYD- t et r dByfld~ pybemd- 4- PIGH-19QCH;),-cyclohexyl,
R4 naphtpadngne bond bomeCH-  bond 3-CH,-N'(CHs),-cyclohexyl,
5 45CH,3) 4\/&%%%' Letr g&%ﬂdr O- PYL&Hd- 4- }ilCH»-I\?*%CH3)7-tetrahydro-pyran—4-yl

Iene bond
tetra an- 4
&% R SR B
etr 0- pyran-4 K 93 7-Br- naphthalen 2- bond
l§6nd 34 4(@%9@@@3) obengt r ahy dbandpy r 4rCHE-N(CHs)Metrgydro-pyran-4-yl,
7- Br -Phepht hal en- 2- bond bond
48 CH2-tiset}13) 2- cycl vhxyl ,  bond 4-CH,-N"(CHs),-tetrahydro-pyran-4-yl,

89  l-naphthalene bond bond  4-CH,-N'(CHs),-tetrahydro-pyran-4-yl,
90  2-naphthalene bond bond 4-CH,-N"(CHs),-tetrahydro-pyran-4-yl,
91 2-naphthalene bond bond 4-CH,-N"[(CH;)(CH,CHs)]-tetrahydro-
pyran-4-yl,
92 2-naphthalene bond bond 4-CH,-N" {(CH;)[(CH,),CH3)}}-
tetrahydro-pyran-4-yl,
93 7-Br-naphthalen-2-  bond bond 4-CH,-N"(CHa),-tetrahydro-pyran-4-yl,
yl
94 7-Br-naphthalen-2-  bond bond 4-CH,-N*(CHj3),-cyclohexyl,
yl
95  6-Br-2H-chromen-3- bond bond 4-CH,~-N"(CHj),-tetrahydro-pyran-4-yl,
yl
96  6-Cl-2H-chromen-3- bond bond  4-CH,-N'(CHj),-tetrahydro-pyran-4-yl,

yl



yl 95 6-Br-2H chronmen-3- bond bond
4- CH2- N+ ( CH3) 2-t et rahydro- pyran-4-yl, vyl 96
W@ 2080 23T hr onen- 3- bond bond PCT/US2005/022034
4- CH, - N\+(CH3) 2-t et rahydro-pyran-4-yl, yl 8 WO
2006/ 012135 PCT/ US2005/ 022034 Cpd R XY, X2R2 97
6- Br - 2H chr onen- 3- bond bond
_aperRiN(C HR) 2-cycl Bhexyl , Y1 98 B:Re1- 2H chronen- 3-

PoOnd 6k -dhrbin- Chi3N2- cyclwexy| 4-CHYIN'8®H;),-cyclohexyl,
6- Br ¥2H, chronen- 3- bond - CH2-

t rgdydro-p 4- - M
g‘? %Wbb%%%?bo%hﬁ YWl 4 ¥- 1€‘H kC}}g cyclohexyl,

b7 gﬁ S ST boRt 4 O R LT ez P41,

chro 3-yl 102 6, 8-Cl12- 2H- bond bond

YO0CH3./NG-8HR) 2- t et r btnidr o- pylroad- 4- $HCH: N HE Mm@y grio-pyran-4-yl,
103 6biemsn3# chr onen- bond bond

151CHE;MGI-CHB) 2- t et raduddr 0- pytoad- 4- 4’11Hz-1\3((yﬁl3)21c@’410hexy1

6- OCkRBroRick-30Nnd bond

flopCHE g (.EHB) 2- t et Y@J?Mdf 0- pyﬁgg@ 4-y| lOHa-I@hflr%ﬁ@ﬁﬁfyﬂo-pyran-ﬁl-yl

105 Gnfohi3s.2kh chr oman- bond I
I, 1
@oz@%@%@% AN

-2H bond bond 4- CH2- N+( CH3) 2: cycl ohexyl ,
e oﬁé?p%& - 108 6-©Rd2H- chrisign- 34-Cbl (@bmdetrahydro-pyran-4-yl,
4- CHob W3- (2R) - CH2-tetrahydro- yl furan-2-yl, 109
B35CL 62 :edH-olireme3- add bondond 4-CH,-N"*(CH;),-cyclohexyl,
4- CH2-I\N+( CH3) 2- (2S) - CH2-tetrahydro yl furan-2-yl, 110
BocCLs2bEmg)-yenen- 3- pead bondyfa CH24 i SHIR: %@oﬁex}lﬂ
bi cy@h@[ngcﬁs},j.] hept-2-yl, 111 6, 8-Cl2-2H bond bond

450 M GH) 2- bi cygl gl 2. 2. 'Q hgpt - £ CH,-N*(CHy);-cyclohexyl,
chromen-3-yl .

108  6-Cl-2H-chromen-3- bond bond 4-CH,-N"(CH;),~(2R)-CH,-tetrahydro-
yl . furan-2-yl,

109  6-Cl-2H-chromen-3- bond - bond 4-CH,-N'(CH3),-(2S)-CH,-tetrahydro-
yl furan-2-yl,

110 6-Cil-2H-chromen-3- bond bond . 4-CH,-N'(CH;),-(2S5)-
yi bicyclo[2.2.1}hept-2-yl,

111 6,8-Cl,-2H- bond bond 4-CH,-N"(CH;),-bicyclo[2.2.1]hept-2-
chromen-3-yi yl,

112 8-CH;-2H-chromen- bond bond 4-CH,-N"(CH,),-tetrahydro-pyran-4-yl,
3'y1 \

113 8-CH;-2H-chromen- bond bond 4-CH,-N"(CH;),-cyclohexyl,
3-yl

114 6-Cl-8-CH;-2H- bond bond 4-CH,-N"(CH;),-cyclohexyl,
chromen-3-yl

115 6-Cl-8-CH;-2H- bond bond 4—CH2-N+(CH3)2-tetrahydro-pyran-4-y1,
chromen-3-yl ‘

116  7,8-ClL,-2H- bond bond 4-CH,-N"(CHj),-cyclohexyl,
chromen-3-yl

117 6-Cl-8-CH;-2H- bond bond 4-CH,-N'(CHj),-bicyclo[2.2.1]hept-2-
chromen-3-yl yl,

118  6-Cl-8-CH;-2H- bond bond  4-CH,-N'(CH,),-cycloheptyl,
chromen-3-yl

119  6-Cl-8-CH;-2H- bond bond 4-CH,-N*(CH;),-cyclopentyl,

chromen-3-yl



chromen-3-yl yl, 112 8- CH3-2H chronen- bond bond
4- CH2- N+( CH3) 2-t et rahydr o- pyran-4-yl, 3-yl 113
wW@2@6i814Bk chr oni en- bond bond PCT/US2005/022034
4- CH?- N+( CH3) 2- cycl ohexyl, 3-yl 114 6-Cl-8-CH3-2H
bond bond 4- CH2- N+( CH3) 2- cycl ohexyl, chronmen-3-yl 115
6- Cl1- 8- CH3-2H bond bond
_ApEHRING(CHR) 2-t et r Zhydr o- py¥an- 4- ¥bR2  chr onen- 3- vl

116 %-G-$CR;-2H bongodeond 4- K3Ha- M@@rﬁ)ﬁ(@mg -ahaxy,
chr orkfomdnBlyi 117 6- C1- 8- CH3-2H bond bond

%%%%ff@ﬁ A R R

119 6 Cl- 8- CH3- 2H, bond
Zi 2-cycl BP¥nt yI , . P®Ar orrérgg%l(c@)men -3y},
2006/CBT CT/ US2005/ 022034 Cpd R, x Y X2R2 120
621 -6F- @!ﬂl@h@mnﬁondb@@nd 4- CHRAN+( S35 (B o ncyBlopdxyl,
chronkn-3-yl 121 6-Cl-S CH3-2H bond - CH2-
424CHZ-INPH CHid}ridnBet r Bénadr 0- pyaad- 4- YICH,-NCRIEHbhdlyl,
122 §18-Cl1, -2H bond bond 4- CH2- N4(CH3)2 t hi-en-3-yl,

(BT S LI G
AR 0 ol S SRR

8- F- ZH chr omen- 3- bond bond ,
427CH,7,CIN+?(Ptp13y@eltycbm¢exy| bop  12%-CH, OFECI2H1-ohtoberyh-
bond 3Bdnd 4- CH2- N+( CHB) 2- cycl ohexyl, 3-yl 128
T20CHIBCHH-2Hond bonblond- CH2- NionH3) wamydvclohexyl

chromen-3-yl

129 6-OCH;-2H- bond bond  4-CH,-N'(CHa),-cyclohexyl,
chromen-3-yl :

130 6-CF;-2H-chromen- bond bond 4-CH2-N+(CH3)2-thien-3-yl,
3-yl

131  4-F-2H-chromen-3- bond bond  4-CH,-N"(CHj)-thien-3-yl,
yl _

132 5-F-2H-chromen-3-  bond bond 4-CH,-N*(CH,),-thien-3-y1,
yl |

133 4-CF;-2H-chromen-  bond bond 4-CH,-N*(CH;),-cyclohexyl,
3-yl

134 8-CF;-2H-chromen-  bond bond 4-CH,-N"(CH;),-cyclohexyl,
3yl

135 3H- : bond bond 4-CH,-N"(CHj),-tetrahydro-pyran-4-yl,
benzo(flchromen-2-
yl

136 3H- bond bond 4-CH,-(1-CH;-pyrrolidinium),
benzo[f]chromen-2-
yl

137  3H- bond bond  4-CH,-N'(CHs),-cyclohexyl,
benzo[f]chromen-2-
yl

138 3H- bond bond  4-CH,-N'(CHa),-tetrahydro-thiopyran-
benzo[f]chromen-2- 4-yl,
yl

139 3H- bond bond 4-CH,-(4~CH;z-morpholin-4-ium),
benzo|f}chromen-2-
yl

140 3H- bond bond 4-CH,-N"(CH3),-CH,-tetrahydro-pyran-
benzo[flchromen-2- 4-yl,
yl

10



chronmen-3-yl 129 6- OCH3-2H bond bond
4- CH, - NF( CH3) 2- cycl ohexyl , chronen-3-yl 130
WO 2068148k chr omen- bond bond 4- CH, - N+( CH3) 2- t hPenuU$2005/022034
3-yl 131 4-F-2H chronen-3- bond bond
4-CH -N (CH3) 2-thien-3-yl, 'yl 132 5-F-2H chronen-3-
bond bond 4- CH2- N+( CH3) 2- thlen 3=y1l, 371 133
_YpdcERy 24 chromen- Bond bond Y- CH &-B((‘J—B\Z(‘vcl_ohexvl

BHyl 3H34 S- CF3- 2H chménen- bong bCdeo-N+(CH3)2-tetrahydro-pyran-4-yl,
4- CHBenX4{f I3 men-cycl ohexyl, 3-yl 135 3H bond bond

4- CH@-N(CHB)Z t et rahydr o- pyran-4-yl ,

9@”25'3’{13?]809'1&1 R 2 le 136 3Shey bond4 F D—‘fl]*(CHn%-tetrah?//?ro-pyran-4 -yl,

pyrroll nlun) benzo[f] chro

137 gb e 4- CH?- NN( CH3) 2- cycl ohexyl ,
enz ?%ﬁro&gn 2 yl 138 3H. bond bond

b"'énz %&ﬁ%—%‘}féﬁt > rbftl’%dr % 1 PoRB Y HACH N FHsbgirahydro-pyran-1,

hoI|n 4- |urn) benzo[ f]chronmen-2 vyl
140 °‘E¥8 4 CH2- N#+( CH3) 2- CH2- t et r ahydr o- pyr an-
benzé ]chronen 2- 4-yl, yl 10 WO 2006/ 012135
Fodibue34 'J@pél R~ X bynk RA-CHrN (CH4k-c3tohdsphd
CHQ7H4 CH2- N+( CH3) 2-t et rahydr o- pyr an- 4-yl ,

benz C%ﬁ?@hbb@ém@

145  8,9-dihydro-7H- bond bond 4-CH;-(1-CH;-pyrrolidinium),
benzocyclohepten-6-
yl ' '

146  8,9-dihydro-7H- bond bond 4-CH,-N*(CH3),-cyclohexyl,
benzocyclohepten-6-
yl ~ :

147  8,9-dihydro-7H- bond bond 4-CH,-N"(CH;),-tetrahydro-pyran-4-yl,
benzocyclohepten-6- ' ‘
yl

148 §,9-dihydro-7H- bond -CH,- 4-,CH3-N+(CH3)2-tetrahydro-pyran-4-y1,
benzocyclohepten-6-
vl

149 (2-CHj-5-phenyl)- bond -CH,-  4-CH,-N'(CH,),-tetrahydro-pyran-4-yl,
furan-3-yl

150  [5-(4-Cl-phenyl)-2-  bond -CH,-  4-CH,-N'(CH;),-tetrahydro-pyran-4-yl,
CH;]-furan-3-yl

151 (2-CHz-5-phenyl)-  bond bond  4-CH,-N'(CHa),-cyclohexyl,
furan-3-yl .

152 benzofuran-2-yl bond bond 4-CH,-N"(CH,),-tetrahydro-pyran-4-yl,

153 [5-(4-Cl-phenyl)-2-  bond -CH,-  4-CH;-N'(CHj;),-tetrahydro-pyran-4-yl,
CF;]-furan-3-yl

154  [5-(4-Cl-phenyl)-2-  bond -CH,-  4-CH,-N'(CHjs),-cyclohexyl,
CF;]-furan-3-yl

155  5-Cl-benzofuran-2-  bond bond 4-CH,-N"(CH;),-tetrahydro-pyran-4-yl,
vl

156  5-Cl-benzofuran-2-  bond bond 4-CH,-N'(CH;),-cyclohexyl,
yl

157  benzofuran-2-yl bond bond 4-CH,-N"(CH;),-cyclohexyl,

158 1-CH;-1H-indol-2-yl bond bond 4-CH,-N"(CH,),-tetrahydro-pyran-4-yl,

159  5-Cl-1H-indol-2-yl bond bond 4-CH,-N'(CH3),-tetrahydro-pyran-4-yl,

160  5-Br-1H-indol-2-yl  bond bond  4-CH,-N'(CHs),-tetrahydro-pyran-4-yl,

161 1-CH;-1H-indol-3-yl bond bond  4-CH,-N'(CH;),-tetrahydro-pyran-4-yl,

11



yl 142 3-Br-8, 9-di hydro- bond - CH2-
4- CH2- N(CH3) 2-t et rahydr o- pyran-4-yl, 7H
whemwsocyes ohept en-6- yl 143 3- Br-8s9-di hydr o- pONUS2005/022034
bond 4- CH2- NN( CH3) 2-t etrahydro-pyran-4-yl, 7H
benzocyr| ohepten-6- yl 144 3-Br-8, 9-di hydro- bond bond
4- CH2- N+( CH3) 2- cycl ohexyl, 7H benzocycl ohept en- 6- vyl
Gpd 8, 9-dji hydr o- 7H-Xbond bond X5R;

: HGZCHZ}-CHZ—QTBWDMH ol behini UM , ponBeNZLCYE NS ERY QB fhydo-pyran-4-yl,
.146 &daf.ghyhydr o-7H bond bond

ﬁg}%gf@d fgfl}ln Xyl IJ%%HZOCX eHOIi?EEI-? l}]2_-t§tr§f1|ydroglpé;'/lzan—4-y1
¥let r dro m}}oagl, 4- §,—|CH»-N+(CH3)o-pyclohexyl
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An example of the invention is a compound of Formula (I) and pharmaceutically

acceptable forms thereof represented as follows:
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An example of the invention is a compound of Formula (I) and pharmaceutically

acceptable forms thereof selected from:
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Definitions

Bond lines drawn into a ring system from a substituent variable indicate that the

substituent may be attached to any of the substitutable ring atoms.

As used herein, the following terms are intended to have the following definitions.

The term “alkyl” means a saturated aliphatic branched or straight-chain monovalent
hydrocarbon radical or linking group substituent having from 1-8 carbon atoms, wherein the
radical is derived by the removal of one hydrogen atom from a carbon atom and the linking
group is derived by the removal of one hydrogen atom from each of two carbon atoms in the
chain. The term includes, without limitation, methyl, ethyl, propyl, butyl, pentyl, hexyl and the
like. An alkyl substituent may be attached to a core molecule via a terminal carbon atom or via
a carbon atom within the chain. Similarly, any number of substituent variables may be attached
to an alkyl substituent when allowed by available valences. The term “lower alkyl” means an

alkyl substituent having from 1-4 carbon atoms.

The term “alkenyl” means a partially unsaturated alkyl substituent having at least one
double bond derived by the removal of one hydrogen atom from each of two adjacent carbon
atoms in the chain. The term includes, without limitation, vinyl, vinylidene, allyl, allylidene,
1sopropenyl, prenyl, methallyl and the like. An alkenyl substituent may be attached to a core
molecule via a terminal carbon atom or via a carbon atom within the chain. Similarly, any

number of substituent variables may be attached to an alkenyl substituent when allowed by
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Cpd 156 Cpd 157 Cpd 15S Cpd 159 Cpdl60 / \ cl clI | -N
HNOI NHNHN HN O HN OHN OHNO N+ + N . N+ N+ N+
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o@tbohaomR CI' S S C HNOHNOHNQ HNOHNOI | I N+
N+ | N+, N+ N+ 11 O 60

The term “alkoxy” means an alkyl radical or linking group substituent attached through
an oxygen-linkinf'J atom. The term includes, without limitation, methoxy, ethoxy, propoxy, .
butoxy and the like. An alkoxy substituent may be attached to a core molecule and further

substituted where allowed.

The term cycloalkyl” means a monovalent saturated or pamally unsaturated
monocyclic, polycvcllc or bridged hydrocarbon ring system radical or linking group
substituent, A ring of 3 to 20 carbon atoms may be designated by Cs o cycloalkyl; a ring of 5

- to 15 carbon atoms may be designated by Cs.;5 cycloalkyl; a ring of 3 to 8 carbon atoms may be
designated by Cs.scycloalkyl and the like. The term includes, without limitation, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, 1 H-indenyl, indanyi, 1,2,3,4-
tetrahydro-naphthalenyl, 5,6,7,8-tetrahydro-naphthalenyl, 8,9-dihydro-7H-benzocyclohepten-6-
yl, 6,7,8,9-tetrahydro-5H-benzocycloheptenyl, 5,6,7,8,9,10-hexahydro-benzocyclooctenyl,
fluorenyl, bicyclo{2.2.1]heptyl, bicyclo[2.2. 1]heptenyl, bicyclo[2.2.2]octyl,
bicyclo[3.1.1Theptyl, bicyclo[3.2.1]octyl, bicyclo[2.2.2]octenyl, bicyclo[3.2.1]octeny],
adamantanyl, octahydto-4,7-methano-‘lH—inde1iyl, octahydro-2,5-methano-pentalenyl and the
like. A cycloalkyl substituent may be attached to a core tnolecule and further substituted where

allowed.

The term “aryl” means an unsaturated, conjugated = electron monocyelic or polycyclic
hydrocarbon ring system radical or linking group substituent of 6, 9, 10 or 14 carbon atoms.
The term includes, without limitation, phenyl, naphthalenyl, fluorenyl, indenyl, azulenyl,
anthracenyl and the like. An aryl substituent may be attached to a core molecule and further

substituted where allowed. ‘

The term “heterocyclyl” means a saturated, partially unsaturated (such as those named
with the prefix dihydro, trihydro, tetrahydro, hexahydro and the like) or unsaturated
monocyclic, polycyclic or bridged hydrocarbon ring system radical or linking group
substituent, wherein at least one ring carbon atom has been replaced with one or more
heteroatoms independently selected from N, O or S. A heterocyclyl substituent further includes
a ring system having up to 4 nitrogen atom ring members or a ring system having from 0 to 3
nitrogen atom ring members and 1 oxygen or sulfur atom ring member. Alternatively, up to
two adjacent ring members may be a heteroatom, wherein one heteroatom is nitrogen and the
other is selected from N, O or S. A heterocyclyl radical is derived by the removal of one

hydrogen atom from a single carbon or nitrogen ring atom. A heterocycly! linking group is
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~ 0O ss OS Cpd 171 Cpd 172 Cpd 173" Cpd 174 Cpd 175
s\~, Scl HNOHNOHNIN+ b a Cpd 176 Cpd 177 Cpd 178
w@\ooexs1ps e of the invention is a conpound of POF/IBH1085/022034

(1) and pharmaceutically acceptable forns thereof
selected from C G A Cd ct G a aa\Ns/ 111 0

G Rt 00 B R it
- atpmc A heterapicldl sQlisti@ehtchaythe YittachkiiNo@ delfd hidedDle tyiNit@krtdNafBon atom
e ik oo et iR e s
N 'Il-he term heterocyclyl includes, without limitation, furanyl, thienyl, 2H-pyrrolyl,
2-pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl, pyrrolyl, 1,3-dioxolanyl, ox'azolyl, thiazolyl,
imidazolyl, 2-imidazolinyl (also referred to as 4,5-dihydro-1H-imidazolyl), imidazolidinyl,
2-pyrazolinyl, pyrazolidinyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, tetrazolyl, tetrazolinyl, tetrazolidinyl, 2H—pyrany],A 4H-pyranyl, thiopyranyl,
pyridinyl, piperidinyl, 1,4-dioxanyl, morpholinyl, 1,4-dithianyl, thiomorpholinyl, pyridazinyl,
pyrimidinyl, pyrazinyl, piperazinyl, azetidinyl, azepanyl, indolizinyl, indolyl, isoindolyl,
3H-indolyl, indolinyl, benzofuranyl, benzo[b]thienyl, 1H-indazolyl, benzoimidazolyl,
benzothiazolyl, purinyl, 4H-quinolizinyl, quinolinyl, isoquinolinyl, cinnolinyl, phthalzinyl,
quinazolinyl, quinoxalinyl, 1,8-naphthyridinyl, pteridinyl, quinuclidinyl, 2H-chromenyl, 3H-
benzo[f]chromenyl, tetrahydro-furanyl, tetrahydro-thienyl, tetrahydro-pyranyl, tetrahydro-
thiopyranyl, tetrahydro-pyridazinyl, hexahydro-l ,4-diazepinyl, hexahydro-1,4-oxazepanyl, 2,3-
dihydro-benzo[bloxepinyl, 1,3-benzodioxolyl (also known as 1,3-methylenedioxyphenyl), 2,3-
dihydro-1,4-benzodioxinyl (also known as 1,4-ethylenedioxyphenyl), benzo-dihydro-furanyl
(also known as 2,3-dihydro-benzofuranyl), benzo-tetrahydro-pyranyl, benzo-dihydro-thienyl,
5,6,7,8-tetrahydro-4H-cyclohepta[ b]thienyl, 5,6,7-trihydro-4H-cyclohexa[b]thienyl, 5,6-
dihydro-4H-cyclopenta[b]thienyl, 2-aza-bicyclo[2.2.1]heptyl, 1-aza-bicyclo[2.2.2]octyl, 8-aza-
bicyclo[3.2.1]octyl, 7-oxa-bicyclo[2.2.1]heptyl, pyrrolidinium, piperidinium, piperazinium,

morpholinium and the like.

The term “independently selected” refers to two or more substituents that may be
selected from a substituent variable group, wherein the selected substituents may be the same or

different.

The term “dependently selected” refers to one or more substituent variables that are
specified in an indicated combination for substitution in a core molecule (e.g., variables that

refer to groups of substituents appearing in a tabular list of compounds).
The term “carbonyl” means a linking group having the formula -C(0)- or -C(=0)-.
The term “thiocarbonyl” means a linking group having the formula -C(S)- or -C(=S)-.
The term “sulfonyl” means a linking group having the formula -SO,-.

The term “alkoxycarbonyl” means a radical having the formula -C(0)O-alkyl.
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ggw ng from 1 Earb nlat e aceutlca acc qtgﬁa Itof a
‘l“f“?/ § BPrYYRe OF v Doforeie f dlr“ggen a APy ony & °
cemp&mﬂan@ﬁm&ndcﬁheuhn@kup@nmgknmpnysmdenwwednbyfmmma
renpva of one hydrogen atom from each of two carbon
‘QF%ﬂ%’ ﬁ @ chain. The termincludes, without

limtation, neth et hyl, propyl

hexy| Th4empayad & o tiginveapom R be Sttor st ﬁ‘?“%d&li} fteuicall
atdpablasst @oﬁlsﬁﬂ{tﬁedi@ih&‘sctﬂb @alt‘d bAtha cdrfothdalf tGambamomte®to
or via a carbon atomwthin the chain. Simlarl

BT TR ERSE b aesP D o i) BIATRBFOE HFTEERbae b isgeegipble sal
BinkihclSdePhhirhdab@nta) l‘gﬁ@@:pﬁbﬂe QWBK/ akiynia batbdsRthGoniddaBEICES.
The teen Iomer al means an al kyl substituent

havi %a;arf @t%ﬂ? Cf@fd%mn-g@ltstlﬁ&ﬂae @ltﬁ&ﬁ‘ﬁhltat%a&étate

a parti ate substi tuent having
Heazenesulfprate, blma@ﬂtee bw@nbdna@e bltafe@te hyorpige Cﬁléwmp&rﬂta@f cam%late

Jayb%ﬂa %nﬁﬂaeo mrfdlL - ORS00 e, tewaat@%@%:a@tes&)@ar@ 0Ylat@ FRBate,

e term i ncludes out |n1tat|on
slyospiate, Ahhqepdte.dduramata elypollylassanijate, derdresorsinaip Mytrabaprine,

I dt%rﬂﬁdmldé'rﬁw?ﬁdh d% lde %Qgrogc%pllnth&(a?e 1d%ﬂieailsé’fﬁ91‘/elte sibgt 1aEtH§Bﬁate

attac to a core [ ecule via a ternlna
datb,amlateo marelafd, aleaylcttamﬁhylla?réﬁn\mtwlwr@tﬁeneénésu}fate mucate,

1§#)£914tﬁrnla%te Woate gﬂgﬁﬁ{en&g pRHDRAL AR hé(@ﬁob@@&l@éureﬁa‘{e Qfﬁlcylate

subst it uent en al by
SREr 00 OSRCEIRS ae:cmaw UHplegsIroEEYRe. Bodate amyet%ﬁér#‘élegdlde salts.
The term "l ower al kenyl"” means an al kenyl substituent

havi n@rgﬁmomimergani@mi@@isomm an¥ e noelimteddb, Hwﬁsﬂ?odivemﬂdﬂoric,

A ggéspﬁo%%bpr y[!nomalqncgﬂ% ﬁgthtgﬁe%n@ﬁghférz% e sagptgg,s:n%qc, 2

mphlhnidtemlfomCt @tdhenesutfetih @xglqheeade;mlgamlq@ sagploxiyic or biftugsogcetic
%Qd the like. An al koxy substituent nay be attached to
a core nol ecul e and further substituted where

allowed. The.t S .124.,Mnova

sat ur gaacSntlc lgyr 38R ;%{J;I:Ie }ffﬁlg}é%/ttfpéftsé% m%deo% 'S noef‘ lﬂmlted to
ﬂQMEMmyphhmoaﬂwbﬂ“@@aﬁﬂhyﬂmﬂﬁaﬁbmﬂﬂﬂmﬂ@owyssen1rad|ca

or .1 inkin roup ubstituent. A g of 3 to 20.

I e R T T P TR S

Fhud@arfine, 5albmnﬂ.5a1@aﬁ lghiaorﬁtd;)ﬁSciﬂfﬁ}hydremdeShlgm@to@&imbyholme choline

C5 y oa ring of 3 to

Ry Sy e e RraurRyE Sbr e RE e R i,

Lm}ld,l dﬂﬁsme\!\mh@ﬁkibml inegltiaink, QWEL, N?IGG)HmeyHyl D glucamme piperidine,
%lFlgP}gl% ssiur%%i‘l; :uﬁ)a ;}%tamﬁ%g‘ﬁ‘ﬁf’%é‘){ agueng proca dinine, sodium,

§cﬂ1’dhﬂchycd)lhﬁc naditiniradtendxanoate (SEH), sodium hydroxide, triethanolamine (TEA)

5, 6, 7, 8-tetrahydro-napht hal enyl,

% Z¥iyi hydr o- 7H- benzocycl ohept en- 6- yI ,

6,7, 8,9-tetrahydro- 5H—benzoc¥clohe pt eny
5. 6. 7Tk, mpouIde Rbily P eI IS8 20 98’[%%‘&“&6/’1““’ of pharmaceutically

acceptable prodrugs and metabolites thereof. In general, such prodrugs and metabolites will be
functional derivatives of the compounds that are readily convertible in vivo into an active

compound.
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fluorenyl, bicyclo[2.2.1]heptyl, bicyclo[2. 2. |

] heptenyl, bicyclo[2.2.2]octyl, bicyclo[3.1.1]heptyl,
wh@golnps. 2. 1] octyl, bicycl o[ 2. 2. 2]octenyl, PCT/US2005/022034

bi cycl o[ 3. 2. 1] octenyl, adamant anyl,

oct ahydr o- 4, 7- met hano- 1H-|ndenyl

oct alg‘é? F{ gr%%ﬂ?l PATCIRORS BR&%@% %ﬂé’all %51%%%15@ forh! G furfdtional

cycl t uent to a core
- demtagividfe camdomdroa” ﬁ)@nn@nﬂbslt(mt msaéthMv@s whergin thopsefirugnhay be: 1)

: t.

B0 RO BNl RO o

raytselyrmactivh wedursor which kenygrtsyr oivp tcsam@twet re¢ig @-’rm;@ner@, or3)a
%191@[)/6{%3% aafk Qg %&]%&'B’i" the cgﬁg?Jng rtl??t !:(?1'? 11515%@%0 thWaﬁéﬁgUElo]oglcal

naph uor enyl
aaz\uﬂyeftg/ﬂ becormng tmaddémyzlvnar(de td3@ mqtab@hte)ArCc@Vgntxonal procedures for the

%t Iaﬁcyl?reéjabﬂ%x 0 gﬁlé\ﬁ%ﬁ%@ df: mﬂv%%'?e_le% R Hxl for @&%ple ‘Design

St tu ere-a e term
_B@mgﬁicydzlklevndmaﬂsElﬁvmtllSB&t ed, partially
unsaturated (such as those naned with the prefix
di hy dime terfnr rdamﬂdsltue thehs abtyaﬂmmqeuditemhgpdmablafwnbhenieiak@)c

unsa ur at ed ocycl.i c c.or i daged. .
e SR S oD el S COEREe) oy Myl S e isa
rélblﬂi)\&lyl lbststabtlive ckthiﬂﬁcﬁrfehﬂ’bf atte dompsundaiee coritrilgntes a0 thempatio hokgssal

been re lng ne or nore heteroatons

**ﬁﬂ%ﬁ@ﬁ ﬁ?T?ggﬁ?é t&d"™rom N, 0 or S, A heterocyclyl
substituent further includes a ring s 2 ving.
to 4 Verrsgsnvattiomalse AepisrampeT Qmppuids P rrl? Bé%"a ou

stb@éelda&em Sfoth@icFornRi tThO GRBntRdh GRAckIpAGey BINDET SCRDhibiting
xygen or sulfur atomring nepber Alteﬁgatlvel

. u :
BPOTe I%F&‘fdéﬂﬂeaﬁiwer‘ioﬁ’ﬁo‘ﬁélﬁﬁb% f%y’f ey hapiie Epigfers racemic
MREERIaAd QEBmBR epIRah ARG INhdctRaRnfoanskhtdef. ot her is
selected fromN, 0 or S. A heterocyclyl radical is

deri vggd t%ﬁ)ﬁé@ﬁ)ef GORNR cHipoRh& thﬁ%gxrquseéan@%&%gsftfé%f’d molecular

single c on or nitrogen ring atom A heterocycl
ngimbwgh@wuﬁlyrs@alzsdf mwemm@ﬂ% &@h/swm%/he@z spme

n(élﬁ{ et at%ﬁ 1M of Qt%mﬁ gaRadr il ird %Wal%ﬁf@?@nfcé Y bava

er a carbon or nitrogen ring ato
deastisytivayedoyktris ddomers) erdnen arilityperoste e ﬁl@ae ?fd’olimé‘@r@ht
oRlesMh&sPY either a carbon atom ring menber or by a
%ltrogen atom ring member and further substituted

wher ©r %lt r%w%g‘remso Frt ?{{fﬁj l?oelgﬁ{)&ggflhyﬁncélQ8+5ngﬁ§n thW cﬂﬂ&% the

limta |on urany ien pyrr ol
azrapgmmemt ofiidin, at@nyyspaot.i Elyalntlorpgrs pis] dl@imlrllersmyﬁr fipgisomers wherein

a:é}{[r?rlgg 41@“&%&1?&{8%51%@{ %tom ale é%ggtlﬂai cenlel BRZQNYdchiral” refers to a

erre
dAolbeudk thytds wot skpeipobabiezaml it n)irroi imaga zop!yid ﬂyﬂabsence of an axis and a
raz r ke ¥ I Q 1
G ERBL L 0B A0y bSENEB e
dpetiesahalayd mlrrbeimaggsojf x| other gtciaacz odt |suiqer;y)|sable2 ﬁhmen91astereomer

'f_l_isf) té %re%lst)&s 1%P%%§({»1¥é]at'led By E% W%‘Tes Wh@@%ﬂhﬁw" and "'S"

tiepiegemDihp hcmﬁgmythqn Cpf)ﬁnbsda@ntﬁl yﬂound apglnna}mad:uon ylom(qay Az $yimpols "R*"
e ﬁjp@E 4 engltg He. rg ?AHM%A @szoggﬁglﬂuentk %g d az hm(ll carbon atom(s). .

|30|n |ny

benzo ura nzo b] t hi. eny .
benz o{r 8‘% d P‘iff”ate 8{9 ﬁ%cc?fr}’ﬁ @?&lrf/ | ereB{}? f ﬁ?}?}youm of equimolar
Gunitids IaOlWOZdnﬁh)domequ kp’&@nled; mhlereml tB@cnmp@mhd 1|§|ylév01d of optual actmty

C|nnol azolln

@emjﬁ?{ WP\? Hftﬁyre%ersp% é]}e c{? ]afﬂ zh«%jaéx’ﬂ g? e or noance’m:c
&b&@rh boERaMholectitds raBzhe f)l]aﬁefwfmnydd light.
tetrahydro-furanyl, tetrahydro-thienyl,
tetrahydro-pyranyl, tetrahydrg- thlopyranyl
t et rahydr o- pyrlda2|nyl hexahydr o-1, 4- dlazeplnyl
hexahydro- 1, oxazepanyl 2, 3-



di hydr o- benzo[ b] oxepi nyl, 1, 3-benzodi oxolyl (also

known as 1, 3-net hyl enedi oxyphenyl), 2, 3-
waldwgadin3l, 4- benzodi oxi nyl (al so known as PCT/US2005/022034

1, 4- et hyl enedi oxyphenyl ), benzo-di hydro-furanyl (also

known as 2, 3- dihydro benzofuranyl)

benz 3”1 %te %rrg tageé 1ce%m Cryfer gﬁ gségxgr[s l}a%( ﬁlltftgr;] {t/lplileeorﬁ’éht’ation of
s&sﬁtp?nﬂat‘ohh)(ﬂfeﬁtléﬂrﬁi@m h Ozi‘rhma‘fabl}anﬂoellﬂy bond5to6-cycloalkyl ring or to a

w5ear SRR AT SRR B S ionyaghgs oS syrgoen

d8utdezteond lﬁiambe hm{rﬁE a. Z.@(mﬁglyrbt,lon In the "E" or “chair” configuration, the

s%lfsgéfn?ta?rﬁ o'zueps(é('i:le%l in rp ayﬂqqhi%ﬁ% al érfq?nﬁlc%r?ﬁbré cri] C!fb{e bond; in the "Z"
ot i'doat” ca'ﬂif%ute@lbmthd smblgemntd are drignisé blethb eaitie sidfie redatiooshiwo the '
or nore subst dentsthat may be selected froma
Cgh%‘ﬁﬂ?%éﬁfﬁvg?’? abl e group, wherein the selected
eSS B M B 6
tatibM EMtth/Rfs" dHf@Srati B thedbigtituS e e foh @ik sbllﬁe élﬂe in relatlonshlp to
I cated conbination faor substitution in a

ﬂml?é@ F the BB they pneaptragB iy the st popts A op GRSy sdes i

r@lh‘thﬁﬂs}hf) wahd ﬁal%QHerdgg Coth é’\mfdélmﬂuigr a thix@ire &f“cis” and “trans” species
onmpounds) , term"” carg

appaipplggatqqq élsft@pq.m |Sabst1@(e® ato%sr(other( g%alq)satt%eﬁ{?b [{1%( !%{)]r%qogg lg)lcgchc

¥§téhh %ﬁﬁ@&%"’end&e&n'%x@ dohﬁlgﬁrdmngmu@"dnaw d&@ﬁgdﬁ'ﬁlon the
ormula -

m " su
SEOYIURRY A Cé?f?daabﬁg&ﬁ (g atq‘i‘élg?hﬁ?dgrﬂf"&t e the Rl qf o emaining
bna éﬁoi)ﬁ)ﬂ%afek’@'%hﬁgtﬂﬁﬁﬂ Shésubafhhenal atthad fth Britige peinrolvad the
O al kyl 24 WO 2006/ 012135 PCT/ US2005/ 022034
SP‘I"] ?rr?éﬁ“élﬁ‘f’? Eeé?al‘ryngﬁttf@é‘?ﬁ abl e Fornms Pharnmaceutically

acceptable fornms according to the invention nmay,
al t erlhiste beeml)deréwo‘ﬂ fhat thRivrioPoOTRLEt VSRt HeRY SRS gfonfegicripamers and

rhikdures Ql%%rf 'u&@ t@pr@% aﬁ&ﬁ)%h'ﬁds o8 h|e¥ne§&§ WE&Ml @reSthdr cOhn@reially

conpound of Forne (I') or a prodrug

qyhitablencea be ipEeapTes Sbalﬁleilv’ély ﬁ@pwmnwr%alkwavgl@éh sRrting AFEglsQr can

b%r r‘%ﬁlleﬁ as E@;ﬁerﬁq{i@%% d84 @kn Bkhﬁnéd’h\é SEbIVON; b Gﬁngﬂt@@lﬁmgﬂt:s well-
formof pharmaceutically acceptable salts

@animthﬁ@mfeﬁdH@§SMIHé thesft s of the conpounds of this
invention refer to non-toxip "pharmaceutically .
accepTlabd;megaldtssnptorﬁm;’éySpr’6?/, deﬁéiE,ﬁﬁEéthﬁ,anrany’ exo”, and

B §HP. geg% Ssed %«Lrgm heicdI® atl’)l%%l Hf‘fjggna‘?llaffi‘sr ﬁﬁﬁ%'a%é’}elxﬂolecule and are

accept e acl ani oni ¢ or basic/cationic sal
iPlaadadac bansed ad definacio dptlddyktereaci di ¢/ ani oni ¢ sal tS
include, without limtation, acetate,

benz en&%hﬁoanﬂt ef thbpagaainesntibn may bopapaegd dsiindanduabisemers by

ed'ﬁf%?ﬁﬁ‘q%é sp%’c?ff: sg{)rhesmd)tr %{?g‘?’%‘gﬁ?%¥? agr%émc dmixtxi n%entlonal resolution
echinfijbaihendebimihgtbe freebask af @ch fsommarcﬁtae ;Somgdlojmaﬁptsmg en optically

LN 5, 8L AR SLCOLLYLE SELLRLE e e o fin

hyed bomiiiost cdey oﬂlb(diﬁcﬁwnamﬂt\sl@mhe palt @ddicked by slabﬂnhtogramleq

| act at e, Iactob| nat e npl at e, eat e

R TR Y RN B OB T H TP PRt “oRBE R Sar Phgigers
Mniraed Materidl aps fthapmdud utih@t@ioupasibmtosn qham’(amgl'@hlamexhods
phosphat e/ di phosphat e, pol ygal acturonate, salicyl ate,

st ear flernidtd) %Sﬁf)@ﬁn@s of ShiCHrbRAL iBventot hat Rive b @]’ﬂl%’t}eof polymorph or
tartrate, t eocl a e, tosylate and triethio

apqyalife cyptaling foganing, s s medeRig B5des! ucgﬂa* e %CO%‘Bf the
Inb dibR dint QditiBY, 46:9¢ OthEeonfRUSAR Iy if6rm a plurality of solvates with water
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sul furic, phosphoric, propionic, glycolic,

nmet hanesul foni ¢, hydroxyet hanesul fonic, oxalic, 2-
woaphiEBEnesul f oni ¢, p-tol uenesul foni c, PCT/US2005/022034

cycl ohexanesul fam ¢, saccharinic or trifluoroacetic

aci d. Pharnaceutically acceptabl e basic/cationic salts

A ncl and are not mted -~
- By ot ey sty Speh e PR TR ke ncoppassed witin
'ﬂﬁSumébfmkhmdﬁmanethyl)an1nonethane t romet hane or
"TRI S"), ammoni a, benzat hine, t-butylamnmi ne, calcium

cal CDHHﬁgQJnK @O beoceSa fof prEPabiytidh OR thd @ompdiinds @I’QhéJ}ﬁ‘raSeﬂﬁnventmn
chol i ne oline bicarbonate, choline .chlori

it @y PO RERRAFIHE deaqraé){qqtg@&teaﬁfqﬁléltlvee‘frﬁﬁcgﬁ%%ﬂogl}ﬁ (Wémy of the
na'o]e&lc]jé;'sl{%hcenieh Olvkis nlay by 8¢H\®ed PREBARI0ABInVERPbIPrétestindgkdups, such

asptb?sﬁgéﬁc{l}l-?ﬁréga Bip l : D 9 ucm e 13 ._ r Cél ne«a d Fngﬁgéﬁléem’lenum

PEESO ERHINghd TAW. BdeBe &?0@ g rWuts Sﬁdbddms CR6UP m&@ggms, Synthesis, John
odi um 2- et hyl hexanoate (S SO |ungﬁ%dro

\?\{1}ey & $rapdPahi He rratesips g&upszliﬂﬁbcbe FPRSVEY 8%Vaglelbtfsulf8ﬁ%uent stage

uélﬁ@/@&tlédg%1mmbﬁe gresent in the form of
pharmaceutically acceptable prodrugs and netabolites

TBQE{eﬁgJUseI n general, such prodrugs and netabolites
functional derivatives of the conpounds that
are PhanhdeyticaBnoescptip ormpofa canporpdotdiprmele () gr a composition or
m%@ Méﬁpﬁlle égﬁinmo‘?&Q&/ \Q&l?t%g’&\/Eang@@ﬁi %@%ﬁts gm@ composition
term " prodr means a pharmaceutically acceptabl
of mec}wa@mtanammaiwrnp@m of Forpda g haamzs&rm%ﬁ&\ﬁ%hlb\fm‘t ff@stant
(I{(JZ OYE%AsPMCi)Oan?mE otCél{hle 89keen YAOGI ?hpl thRBowR Q8; "é&w@?ryabout 1
y active precursor which converts
uMntoubatd 1 1dT; dstwaet dboet §90ad tagrbewripdhidatwee bt 200 nM to about 1
ti Cc 0 i
bbby baf G S e R RO AN Bl Pt
abs 30 adiié steut biiobeweenabout A8 ndbopboutd nMatr abawni nMbut es
to therapeutic biological activity after becom ng
avai lraddb@oidd of Féamld (IPora cdfmpasifi®i c&bﬁ)fldildam):nt thereof reduces MCP-1
Convent i onal gr ocedg Ss for.the |l ection %? . dof
inghged P ishelismotaisy R PRBHINGT 8’8 eqran" iy cypiun a compound o
Fd@xﬁﬂz( (rPeding Bn 1E:9 for exiacidnén MBS lndﬂcedQﬁonBt‘:y@d Emg&t'a;(is&cﬂ between
H Bundgaard, E| sevier, 1985  The t ‘nmet abqglite"
ahewh A M0 FhoH! Bk BEESR PRPVE TP ARTHE T8k e prbout 800 M to
ab&k 2R, b&weéiﬁabwtaioo YB1 @fabdut G VPR e ibdub B00I dW 63 dbb@HT nM;
(or a salt ther wherein t he @erlvatlv

betaeen 3bgmy &0 Mo QEIt inpd; Q?B\%?ﬁaﬁmt FMttﬂéb%MhﬁWFﬂ‘aﬁbo‘“ 10

nSPRLEARULEE dr@bdliendpeutic biol ogical activity after
beconing available in vivo. The present invention also

cont %m@%@rﬁi SYTRAHDNEF oo coﬁ%HH!)rﬁor(lﬁé)dlgaﬂathQBér&Hfreduces MCP-1
stereol sonmeric or tautoneric¢ forns. The i nvention
intraca vl sel@gmandbilizaiien. (IERZOMRRTIBAN griiepdice AR GRAY gaLain 2 compound
of PGhnttel (g%agiﬁé hY R, SRIRUARR i Mdﬁ?mﬁﬁ’&@nﬁacﬁﬁ@a@ Qhikigh! ¥

pure enantioners, racemc mxtures and tautomers or
npfylizatmend bétoadn apoaicadttasiont § olirbetwbrarabont. 1 U éo ahopih nM;

bef\x%gmo%xt &ro% &/f% atog tqq{m %létn\%%n E&ﬁ{ 2W é& %b%utslaflﬁﬂ between about

T'ecul ar
100 yMi to albouah dMo betwh@mb@aﬂ 80D pzsarbbutelsnM Setsvees abut aheddgo about 1

faptoms but differ in
nﬂ?ﬁgtgzeﬁfaeb%g{@en@%gﬁum Ag p gfhl"t?ence may be in

Accordingly, a compound of Formula (I) or a composition or medicament thereof is

useful in a method for preventing, treating or ameliorating a CCR2 mediated inflammatory

syndrome, disorder or disease in a subject in need thereof comprising administering to the
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constitution (geonetric isoners) or in an ability to

rotate the plane of polarized |ight (stereoisoners).
wab@oetexins " st er eoi sonmer” refers to i somers of PAEDNB2005D22034

constitution that differ in the arrangenment of their

atons in space. Enantioners and di astereoners are

t.ereo [ a ri .

sTUFE SRR Tt ARLS g o B VHRLID S b SR b dtifen

tieefors to a nolecule that- is not superposable on its

mrror image, inplying the absence of an axis and a

pl an €Tho prese@fineentioh isshBEred fo)s. meliel mmrmeﬁﬁf@nédtmg(ef dmeliorating a

ers t o, .one of ir of i es that ar e
R g ord s e oo SFah 5t s S b eaeot
c&hﬁnsﬁ@f dimirdstetnigas SO REYjECt alf effcRtite dntust efneompaine bs Férhmta (I) or

are not relgted ﬁz %{ror i mges. The synbols "R' and
CO@ﬁ““F@ﬁFE@ IE®nfi gurati on of substi tuents
around a chiral carbon aton( ?. The synmb "R and

" Theeneadipaisiepsmi Wik reernst Oghﬁratth%%gf E‘F invention, means a
n?e'tmtfblt ﬂﬂ&@ﬁt%lgatﬁ‘é&t’iﬂ@o@nﬂ‘ehb{aﬁhg &@jh@[@ﬂle adindes br dischfttns d8dcbed

'racemat e" racemc m xture refers to a conEound
hereinetith h‘iﬂnﬁ’f’undq‘IfzfﬁWLtI? @5 oTePmp o5 AefiGHRTT theph cugl methods

1We%ﬁﬂmﬁs|fb‘?1ng NPIRIAGE dnsoutlYrQbid cOfp ARl Rbosiednl of hfellicament at
he term "optical activity" refers to . the degree_to

GifFRreT LRI e sMa o ISRPY RS PREUBFATE D frf KRIpAOBform. The
i dd@bf APISEHH0E Bret @bk RiSrsioDE ad @R if aliR@b @ ineRPedtic GRhtment
26 WD 2006/ 012135 PCT/ US2005/ 022034  The term
regi@eifet ri ¢ i somer” refers.to isoners that differ in
the orientation of substituent atons in relationship
to a Wartdsorsuigcon ushdliotein, owns an paimah tpicelloamrgmak pbigigally a
S HENE otk r(ﬁ h elevated
h?Fna{;] q}/ﬁcaﬁgﬁ'p%%%%#?ﬁe g ééﬁhto?n 3’1§c%r@é§‘oa g?&gén ﬂh%:taf%o(h é?i t fhel evate
NGRd exrmgme or MGl evepmpZssom Pl grAtiontjvoh an nrrﬂammtorEcor@rtlon that
ac&b@ahws 5%9 h1g§" @@de IF’OI' HIQG%S S%E’sk%&tat'eﬁ %ﬂ%f@vzﬁ‘&ﬁ\/mﬁ"l expression or
te - si es in relationsh ip to the carbon- carbon
iMGBﬁuembmn@mmnn the "Z" or "boat " conflguratlon t he
substituents are orlented ‘on the sanme side in
r el atThenshi‘pffeaive eouncandam thetanipont dectiblesoprnud or pharmaceutical

%ytg%aé glt}c)éte %e b;o‘io&wal (gl TeC 1cma§ Q@&n@ m %ttlgs%% hgsger& Qnithal or human, that
i beifig guplaby e msedrchet, lvetef’marlsﬂ mﬁdrdal chqtoator other diihigian, which includes
}%r%ventbhcat%gatl%? ora%nellggtlltég e ?]yntq:horfcié ?fea knd,r«grg%gi Sf)félgxfgltd?sg%sg being
ttdaedsubstituents are on opposite sides in relationship

to the pl ane of the ring. Conpounds having a m Xxture

of " cTig effafithe almb@nof a SRGRuUESO! thy i@valesi @rattedherapeutic method is

cis/tr " stituent ato ot her than FD attached
?%nﬁxwtﬁﬁﬁéaggyg dp pRout 400 ’@E&W&& be in an "endo" or

‘exo" configuration. In the ‘endo” confjguration, the
subst Theymyenaonsingladen & %eof@nmﬁaa@@n(matd far B PreguRin g 2

Reip B&tl&pc\‘i@ﬁe‘alcﬁxlfl@nt a8 Ent, &dABnd Wonle8F@iY NOCRDHEESES ;
In the exo" conflgyratlon t he substituents attached

ipBaramifery gyeiras. Asordenidiseash én 2 Shisel la pecdthargpd Whggin the
{EiFBLib G nidicHIER cothpride$a hfnlt8 olGHeh3E QRAholitRlof EHGnvention and
various substituent stereoisoners, geonetric isoners
arrptionsl Rhagpeesuticay esertidett ™S prepare conpounds of the
present invention are either conmercially availabl e,
can bEhegerapapmposgiont metis@giredpctogmiganmeanerionnd §f the invention,
s%\éﬂ%g aﬁghcﬁlc?‘éoﬂ{ghglﬂgtllgg]ge%Lﬂeﬁl @D en&%the@ﬁecmeﬁﬁﬁhﬁgs dSwell as any
soneri ¢ m Xt tai ned as resol ved
}DISdJWEWBIChImSlFig diectnirqudisctie fifom such combinations of the specified
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known to those of ordinary skill in the art. The
i soneric descriptors "R " "S," "S*," "R, 5 44E,"

wO Zyo&/0144xi s, " "trans," "exo", and "endo", WhRCEUSREH022034
herein, indicate atomconfigurations relative to a
core nDIecuIe and are intended to be used as defined
mgﬁedlen 5. m he g e% f%d gnloJA?sean%%gQ 8rurg Rgrglta%%tl&ﬁlgﬁméta%e carriers

prepared as |n PVi'dua ner y

- tlerdférer |soner speci fic synthesis or resolved from an

- 1someric mxture. Conventional resolution techniques
i ncl queteta I“ﬂibdﬂ@rﬂidﬂﬁ" hda@€a i&@&ﬁ:t ofr uedia preveoingtreafingdt ameliorating

i S an, o ti,call active salt

o (RO o oo Rt 960 sB6Hsm  ana
regeneratlon of the free base), formng ester or
am ddhefermiphprpaceptially acspriphle Wleanmﬁas*aﬁ@ﬁicalarp%ﬁtmes and
cé&péstm@ﬁtatba\{e SHOAIRhOIHAPIHIGualfE RALE ih &k f@ﬁdxldti%ﬁ@yﬂ

the chiral auxiljary) or resolving an isoneri

ChIREsioe eGPl ohe Bhanon gl thrdt whanapprgpriasely Fapifistered to an
AR RISCE hubtih N NoRFro@KS aMBdvlersk NAWRIC B AR LAGH AR RMECtion. Since both

net hods. Furthernore, conpounds of the present
hprgR ARG, VG ITIRRLY UFrdy chided whikp iheyyeape bt JYEH|9R, dpharmaceutically
BEPT2 PR P8t hi¥S Inhubid s o P b MBona thedREMSH €1 eitiidh Burhit @RERfnary
to be included in the scope of the invention. In
ugddi ti on, sone of the compounds may forma plurality

of solvates with wat er 27 WO 2006/ 012135 .

PCT/ U32006/ CLRA 3k diafed inflamnipyely atndsomep fiserdenb AISense) ahaas,
w%&' o Aitio lgg,tarﬁﬁe% (géﬁﬁag &td%ags%gasg&lm GRCQNRRE SACP-1

cope 0 I's invention. During any of the

eppt@@wsMé?Pf loqvemepsroator inflagifnatonecandiipeihal gcaempamyesyndromes,
dgsro?d%ﬁs & dlsQa\égsrgséoQﬁted vx'f'ltth e@Xte@@lC@’EfJ PLidn Andepn overexpression.

Ira Ie rotect sensitive or reactive groups on
any peoncerned...
by ne éergxls %Svr? \f’é:#fl&g '\ gi(pr%srs%) ec t II\%%‘EL 3 Pg%yxgpe%sﬂ?’r}he%}{ %ﬁlregulated
d hpsguitesc@RYadtivatioPaod eetli of MQR-d bp@mgn Oc eani c
Chem stry, ed. J.FF.W MOme, Plenum Press, 1973; and
T. W fHeeghe u&reghl@e(M mAAHE Gnw e ICERD a¢valib® lnpsmilticellular organism

ani.c S nth sis,, John ns, 1991.. The
rﬁsr"gt“éd% Bapds ﬁ%@ ShE dRRve e restoon o Apeen
Sguhsaguent stage usi ng net hods known in the art.
Tﬁerapeutlc Use Pharnmaceutically acceptable forns of a

COMPOHRGe ff < E%gmélte@ {rAdan® ). 3nEQABRAE uhie@Natéd CCR2 activity or
medi canent thereof in accordance with the inventi

FPIESTORYT Arinergspd SER2 expiesgiop afing farungintedmopgsyied ﬁ@mphwﬁe

rHEYaUSQ MR &} istnb&OSRA Hﬁ? BbridrObrMh@mbl vl aMI0g- 12or B&BAMy of CCR2
I bition constant ? 0) against MCP-1 binding to

lmed@éﬁ)&@wr%b’&}t“@”\w%e #bout 1 nM between about

1 Mto about 1 nM between about 800 nMto about 1

nM befR2erdialed nflam@atorMyndroabs disortlers gnglisagess wesdise aligignt
l%fglgailpll‘}{l i)ﬁthgiggyéls({gdé?m egt%t %\A@ &lrkt r}f%nglMdtaRhﬁtgoHstonésm

nrvil; b ween % to a

out nM bet wee
@boattc aftbritsyktopic A@mntlﬂmmle@plem@@rohn theaqe,ethWMﬁ@plltls

negﬁx’ft?s Enék@fo%)anqae&mﬁ 93 Jn%or@na(? 155%@969%5‘5&&'3% &%etlc

duce nonocyte chenotaxrrs. Said

@opbosions, diabgic mpldbmhyedinbatin yetivopatini diaketie eemné@nhab@ﬂc
mlca)q}‘f% gpag h tu%@&l]gg @HOllllg:ggstlngt?VCk?e glvlﬂ)\glrg K%e%@ M]dgms ll’lVaSlVE

yte ¢ ienot axi s
amutocdocm]\jmﬂbmmmmﬁatbmutacqsumem abdsgig rhinitin Mlerg@pm@wtwms,

ar omé ur? Qagla,th'ﬁ%, allergic asthma, periodontal diseases, periodonitis, gingivitis, gum

disease, diastolic cardiomyopathies, cardiac infarction, myocarditis, chronic heart failure,

30



about 1 nM between about 200 nMto about 1 nM

bet ween about 100 nMto about 1 nM between about 80
wokiocbo1about 1 nM bet ween about 20 nMto aboupCT/URIM5/022034

bet ween about 10 nMto about | nM or about | nM A

conpound of Formula (1) or a conposition or nmedi canment
t her eof reduces

amﬁepqs?artefstslhosmgg%ﬁégﬁﬂlg n}d%ﬁ!,czﬂlnlné{]uﬁ)ﬁ] Opq-n sB'lEH tumors and cancers,

g tIron of nme
clﬁ@ﬁct @mphca:w@mpmnai chohic Eﬁ))rqlml}’m I@uBenhavmukgﬁlamy¢1®5@ nfadjgnant

in MCP-1 induce cal.gl o
S 3 aSehh gpi S SE el B Rt bR SAIRL oo, tung,
mbamW&emo&bﬂut 1 Mto about 1 nM betmeen about 800 nM
to about 1 nM between about 200 nMto about 1 nM

bet \’V@E‘J‘teﬁbﬂ%ltls’?\%&eﬁMW gefab aikny InfMmdset i edse abo]utncv&il& eye.
nM to about

ween ab abou '
e oSk e TS e A e B e Wi o
lnﬁﬁﬁﬂiﬁt‘ijdmgbﬂésenﬁ(p@@@ﬂ@géﬁlQoxﬁffspcﬁﬂrtﬂp&t&n(skhmeﬁ todit these categories):
conposi fi1on or med ment

LR G DO BT T PORFES UG 8F P ROl frih Replag to he
cdRdicatiRdist k) @mm%r@&ye 186Y4) deamg demprodetirodt (dvHeabae with
in a subject in nee ereof co nlsterln

i HEe s 1) DouH B staED Prory OB B RP O aT s e Mg pr e

tredim&t k@ Gitak VS Aam WhdiRés (820 iRt Hl11&fne§§(@1%)1 lbaurilajerabbr bilateral
conposi tion or nedi canept .ther The

VIR0 BRI 670 MRS bbuveiisiE FBH by D RRY Py melude
irffécBad {eng t&fopﬁtﬁ'ﬁ&dlsp Eﬁbm@lcﬁnmmth%dt)aﬁ @élelopfuemnmatanyonent

syndrone, ' di sorder or disease.in.a subj ct ed

o AR BB SRR R LT R e TS & Bt Rty AR
aBbEiR6d dpéhdyaemuitbataies, darcsitpay) st @ likgr mul a (1) or
conp03|t|on or nmedi canment thereof. The term

" admp i S QFitN G erioMleltis (1@@@@'? 1t RedehEn TRENQESRE inf th@aqueous
i nvention, neans a nethod far preventing treaﬁ

hme! of dreat'¢-r BheanopRERT e - 1 gpagiay e s eHes thee niodl symproms

aRERE [a'ré}%mbgﬁf%dﬁoﬂ‘{lcie@r étlis ?E@&Uﬁﬂh@éellﬁﬁf gt I0veldis is also a
conposition or nedi canent thereof. 'Such pethods

PpiaetialieRmpligrtioniTatiling gmeaatastcr BTy andRTBRINIACHT Uss &f gpibioties and

SRAPRAAES is CHTROS fok 5RA pHient® &SRR inodt patightd Wl &iMrior uveitis are
times during the course of a therapy or concurrentl

firsh ireptecowl] IRBICFI GATICET OIS g ecied PRSPt Ay Prisehtr sire cases,
offfehel ke idhRARfaE bR, anfidaal Ag 1@ffeotm01\%ﬁhunosuppress1ve agents
t herapeutic treatment reginmens, The tern1wi ﬁg
(g et clhenosp, meﬁmagataﬁzaémpwwe cyelpphesahagde, a ﬁ*ﬁ% are e,
pEﬁﬁQ\hl% i Yhe atxé’b@%ﬁmnﬁsﬁﬁ'd‘éﬁ‘é& YAR opl%e&eﬁiﬂﬁos%‘l?efbo&ntlally severe side-
ndronme, disorder or di sease that i's aﬁ500|ated

Pty apaeplarhip ohildssp prkiBPs s epeTpssrorrstEPE i ap Wewdwal
n@edl@; da®tnd Wb Riva Btetoitf SuBSTTRLOS KtebAdpdring Bodnbrat
acconpani es syndrones, disorders or diseases

asso %naetxglq l\é"oﬁC fhe %L\%}{tﬂ&lqg a L\{Eﬁn & f&)ﬁpgv@ﬁﬁfgoﬁeagﬁo oﬂ%h&ratmg CCR2

over expr es 1 on. term ect 've anount neans t hat
neadistedtopbthalanis discsdespapdum dvetis, pheieinrewrdtiviis andife ike), rheumatoid

%tﬂl%s ohgél anlaﬁc QJthQJ i9 gl't(fp% de‘ﬁ%atﬁﬁdéll‘fé)m@nl)bsﬁﬁc?ﬂ@ﬂ@%ohﬂ% ' Bisease,

I SSU sys m ani nal hunman bei n SOou
abyreia thipiisaasihiher alleggg @mmﬂamrmdontm}ehﬁewﬁ (syefcasger 1oq9pms, gingivitis,

g(aknﬁsrea b {hcé'h%‘)’ in \y@uhgé&t lnnrfe%&‘ﬁix@r%of Yl@ﬂg 'a&gmls’t'ehﬁélto' tROsubject

I oratl (%/F‘FP nd I‘OYTE di sor der
a@pff@ntls/e ameurty ef zn«gompoun of Formula (I) or composmon or medicament thereof.

Another example of the invention is a method for preventing, treating or ameliorating

CCR2 mediated uveitis, wherein uveitis includes, without limitation, acute, recurring or chronic
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treated. The effective anobunt of a conpound of the
invention in such a therapeutic nmethod is from about

w@200/01218% kg/ day to about 300 ng/ kg/ day. The | POBDNE20051022034
i ncl udes the use of an instant conpound for the

preparation of a conposition or nedicanment for

u%x?ﬁv glﬂz 'ag gnterwr % dh{] g\t%&éﬂg@ lu{/é?trlsa 6swloﬁu£§l§’2?a%@i@ta%@ the like)

nmat ory rome i sorder’ di sease
isubjb@ctin mﬁdnleee@bfpbmprwfg adwhrettesing te the subjeshiyoeffectivarrmepunt of a

TR ABOP SR ok S6ipoRiiBh ¥ Hicieafiift iRiredTOT € COMpOUnds

e I nvent an optional pharnmaceutically

accept abl e .carrier e term . conposi.
o R BrE B b fhvonoR%s 4 5 SPPRRRNM, DRaiIER ieifeating CCR2
n&Siaged [amdm\ceimmmmngu\mgmt dimorsqwems,i a@drglcn:gnjedcttentssrhwmatmd

aFtErétberEsgnasbﬁ PSé)El?.ﬁl(Sﬁr@lP?lf ﬁgyﬂc\%ng?s fcﬁrr(])){lc oggtﬁlgtlil&e puY\'h(&n%R' disease,
alleghirniaitis,asthmefaliefye Sther] feriedon2B, M1 2166 61 @ﬂ:rﬂd.l%se in a subject in

CT/ US2005/ 022034 . .i.ngredi.ent,s in
nﬁ?fjoti]ﬂ coRE YR m?fﬁ'%eget HSPRNE i %flgeg ?eoa aoc‘:J 8 ept %1n80und of
Foahula aysrcohabesﬁtﬁfnafrmeﬂfhemémtmebﬁedl canent" means a
product for use in preventing, treating or
anel ik &veRttn ifh(deRe mRBdd & gﬁzvérﬁiﬁlh aroatiedt YmslydtekingmeCCR2
di sorder or disease. The ter phar maceuti cal | ¢ -
BRSO TS PIMSFon AT R ISEAT S e o7 B ffgpof comprising

RARNPRSnk 1 OMS sithet arpdfchfe sssbiht Fh e&hpc@:liﬂ bf E/orﬁmﬁ (Dvatdriposition
for uselntheforrrujatl Eof a 03|t| fp )
QG e PL PACOTHPEHT BRI HE P! M @Rt-indammatory agents

(@LQE ROPEhAL 1B IYcudd B tIbicHe edoﬁt@oit@foﬂlneteraﬁl andltheOiiked abtiHrEgTLive agents
do not produce an adver se, allergic, or other untoward

9 FHEPIOSPPPIESPIKE SRSt h  hunan and veterinary use s

included within the scope of the invention,

phar e “cerbipation sy Absias Pohanse 4t 3 BHFRoHed %f&@gmaa (D) or

QPP dntdr QR AREMIR g‘lefe@ﬁﬁ'@%m@ﬁﬁtlc@ﬂ Wiheh R ARRatory, anti-infective,
veterinary use. The term "CCR2 nedi ated i nf] ammat or

@ymarmRprebisoraset foppreyingen geatinggpsaeliorang g §{R2 mediated

1hﬂ£ﬂ)l{1ﬁ&?’9§hdr(§¥@‘c§f59ﬁ§§ord@bé@r ders or diseases
assoclated wth elevated MCP-1 expression, MP-1

over e@%D Fe%éc’r{tl?lg t%[atnlégncfr a %&tﬁ%& Wﬁédlﬁ%nh&}%amry syndrome,

acconp rs or | seases associ at ed
deldEr et d;msgeedmg/@pgmp@mp eéEeringls (Bror pgpmposition or medicament thereof and

a%Va%g g}@f ﬁ%%&g,%n 08t F'ﬁmu%bs%gﬁﬁss%e n't ;ln aeesmbmbmerapy

rexpreSS|on mean- unr eguf at
piuqtes,gwntmmeldm@@m caetliniggitaten Q;féheapomguﬂdtan@ fhemm Bequential

adlmtngét bn (-)rﬂlg?’] Eo‘?ﬁﬂ?&h &Wd@%‘ﬁégg%mlﬂ?t%?m mv\@mpggtlmtammg of

ftice r organism resulting in
the pmr(osmthadabe ﬂcglestam nifrgiteneoys afedri gy ertof Sﬁpaéaté KGOS ALY )

qo%tagnhnr%ow%;cloﬁmﬁunﬂl aﬂﬁt %&@nl sm The term'’ Up r egl’” at ed

Feased unregul ated CCR2 activity or
Xpressi on . increased CCR2 expression |eading
ﬁ@—g@ﬁwﬁ%’ e and | ynphocyte nigration. The
exi st Pﬁmeseﬁt IMnﬂlmpﬂnmaiphetrmammabcmmpmkiom evie¢di@mment
Wé’m}ml?ﬁ gwﬁcﬁ'tn%,?\é% %),'P/ th%xrnf.tan% co mpoundx aentdea% rglptrllo%gl ﬁxrnpgcglﬁl%nga%g‘eptable

carrier,

The present invention further includes a process for making a pharmaceutical
composition or medicament comprising mixing one or more of the instant compounds and an

optional pharmaceutically acceptable carrier; and, includes those compositions or medicaments
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CCR2 nedi ated inflammatory syndrones, disorders or

di seases include, without Iimtation, ophthalmc
waele@entEss, uveitis, atherosclerosis, rheunat oPdI/US2005/022034

arthritis, psoriasis, psoriatic arthritis, atopic

dermatitis, multiple sclerosis, Crohn's D sease,

regxlélfn? cgrln\s/uechf%%{g&%gs nteSBllg{ee P aﬂ%ess&r e%lo hqugﬁ\%maona and

rord Irnsufficiency, et es
ummdwﬁnahmpMmmmmmn@lw@mkw@ns di abeti ¢ nephropat hy,
di abetic retinopathy, diabetic retinitis, diabetic
mcr@ ﬁ@&inﬁ}j@éﬂl&y@r rhedR@ment| ey t&ce amﬂ@mrxetyaiﬁ $drme 6 éffeetuate mode
nonary sar.cqj do i nv
E%Jgﬁﬁg,tragee Bﬁﬁ?aé& linmqaéallllpj {)ﬁ in ‘Hatﬁlntoé F‘S%tjg?%{m?,gcf‘bhng?a“gr orally, ,
pﬁjeﬁt%my &r redAIRi 1hd1ﬁdmgakv|1tﬁd$tg ﬂlﬁntﬁt@d’iﬂ, ol (W & dﬁwery(ﬂhmomswh as a

cgqrtgé gé!gn lbeésl{ g %WPQSP (v1a§] cﬁb}/e\%} {j]?q/g:e) g{er grgapttoglcal with or
»\dmaﬁto@dms@ongmr@kveamsth bbl&§andﬁﬂhdbr@plnjeﬁlti(ﬂxr(mtmp)am,toneally,

di t t f 006/ 012135
A b ) ﬁfa%l%s??

reperfusion disorders, glonerul onephritis, q
t unorlde agiEPosHiAR @rrlgedlcagﬁptdﬁqycbepg, ﬁﬂ%g%,qqltcsu?lbqﬂ@ém =Y p111 capsule,
: 8@5(9 nér&nu‘f@’ ﬁ#&@%& 'b%dleﬁ%‘a%l@ rrieMibd éx@llnaﬂge resin, sterile solutxon and the
ny | oma, | ma gnant nmyel ona, Hbd [ dn' 3 dIS ase, q |
likq Ffegikfatings Mt @ﬁéelﬁﬁsﬁd‘é}@fi relgpsp 48 fustaé:“é {Alsase dﬁre&?fﬂ solution or

s{lég%wn ﬂEt@l%H akiBsol 8F ll@‘&‘ﬁ?&?Mrog Rgipb@E, MuioUNjetbd &Vice or suppository.
nerically refers to any i nf ammat ory di sease

I nvoluyi sﬁngﬁ of ¥Edicantdh shftfblecf@po@%dmnﬂétﬁﬁ% inPiL& solid forms such
C|InIC I nct su types base he part of the
agyidls,itableth |caxﬂet$, eepsulenfepcirindedieminmedisieasletre. tiprdrelesre g s
sgsq%nﬁe%siglg&? 0&‘%%%@&15 2¥a§ul%9%0§@erg bid ﬁc!ﬁﬁisf&n@sék‘h@lg&rsb%ﬁ%ns

r medi at , osterloraé,ZO0
SpIupH ahumemulsor(s_‘aﬁ%usmmn%\c@@ﬂ@l\lﬂlﬁ@ll fos nespladmingpiradion wlude

sierl?e ﬁiuﬁgl?s o gsg)? eﬁ{/#g 8Lvi@E, uf?ﬁm& L8 forf REMF Jd'xﬂ"ﬂstﬁa%@@nslude |

se wt anterior uveitis (-.1
smmmomabnwm}m d@\mveﬂr davjsay. dtsres yiedil & Paranfaigbadaripratign Include

?%@%Sﬁbbyé?mﬁ@ﬁ égﬁgsas uni |l ateral blindness

tera ess (2%, or unilateral or
bllat r ment :
e Bl 3 cogpﬁ% T §E e RER e rom st
fondre etnieeltly éxemge mohtthby(hﬂinasmsq)ls For ytappizg it ovdinhis saltaf the active

the |ike | opent .as - (Eo
T e
dali ¥e@tn) beto IﬁA;VlddlaAelBﬁGh— foa%dcm atwat administration (e.g., a quaternary

%ﬁgnqﬁ%o?Q:hropathies, sarcoidosis, and the |ike).
e ith anterior uveitis have MCP- 1 present in

| ar ge_quan ies |n the a unor t he

anou nThediPS%%f’ (@b]ﬂ’ é‘fpéi‘lég’owg?lhsq]%@n Cé’{}téft g5 e $C¥l ]hposome ion
éi('cl})&{ﬂﬁ@@kmss)dﬁjw\sm t;e@pﬁimﬁh Qllnli &fegﬁe)moﬁﬂ@ﬂi‘ngmlﬁe cnsmpommi c&ar
cells in the ul ar

ese
rima GORReTAR SorTE PO o SR RISy deprovide
fheth @Ry efBdrel prophyl actic use of antibiotics and
corticosteroids is comon for such patients.

Cur r efifd BmphBisdn &%Hﬁﬂi}éﬁ Wal Bordth €4 éf%tnlzéVﬂoﬁlhtSofaioﬁl about 0.001
first treaFed with topical corticosterojds.

o togbant P@mei(ersferehly, Bemaied 00R! wahartall a’gb%f a JOB’P"H"% of the
érgﬁPgh%ﬂéﬁor' aﬁ)hﬁ%%’é’\ﬁ@ﬁty a@iep&hfe%‘ﬂn@ther%f aﬁ& 8P bélsondtitted into
fective, I nmunosuppressive agents q
oy dbspiebln fr thegndde of emipisration é‘il?ﬁte@[f?’i fh%*blec in need.
cycl ophospham de, and the |ike) are used,
particularly if the patient's vision is in danger. Al
of these drugs have potentially severe side- effects,
particularly in children, anqgthere IS genera
agreenent that there is an unnet nmedi cal need for
safe and effective steroid substitutes or
steroi d-sparing agents.



An exanmple of the invention is a nethod for

preventing, treating or aneliorating CCR2 nedi ated
weplblosdias c di sorders (such as uveitis, allergPCT/US2005/022034

conjunctivitis and the like), rheumatoid arthritis,

psoriasis, psoriatic arthritis, atopic dennatitis,

chrop JEmt@BEFafeH ¢irg §f tRULHRAA 51885 s frofd dbBHt@ 001 me to about
rhinitis, thma, al l ergi c asthna, per.iodont

al
3 mekis efsboéx welﬁhtavgr {Er Poduanplpgd ra@gwwmlv@s frm@@hﬁwt 0.003 fo
aﬂ%htsﬁ)@%?g rb@*b&dgﬁwélghkser diy) hofdPl R Einplded1Rd idchREERIm about 0.005

onpri si ng admnistering to the subject an effectiv
oo afkeat RHPGIEILPeD fayF dhareAmepopifiph & MIdimERi PR adjpinistered
a%ﬂingmﬁgsaéet}%ﬁg of AR B 18X s pbRy.l Nvention is

for pr eventi ng, treati ng or arrel I orati ng

CCRZ ]F(r)rre 0%“ %&g{%ls#&,ﬁ) thesco ?1{13{ & nli{e\ﬁﬁla&larﬁ 1§ l_x}ﬁile ?‘?‘n th%form of a

wi t hout ., acute, recurring
taﬁ@Oﬁﬁl@ﬂlﬂ@Séngjl 082,0050.0.220)24, 5. in@iOHSSQ, 25UER0a0, 150, 200, 250,

afy]) gO% ﬁ)lgrayn\s/ %f tile §c‘tlvé fﬂgn%%lg? g&r%fe%KM%{tgfngﬁcsadju 8‘%&% kR rdosage to the

uvetls anuvet 'S In a s
pmetdo bhmfamdf Opompirdosagﬂ@wﬂlldmmdegtr@mgmg facgors &ﬁeoosatmi \@61 the

p%rg]%g éna ?na ﬁené%a ppalfle t g heg%t w%’ glﬂp(glgtpgadinmeeogga in?strgl:jant) Qe severity
of the emtditmn bemg aearrect Hwetommunp ibeiug anplaged, the emdq: ﬂ@admetratlon and

thl?\rrgrial%g]% c?it thw?r %i% dﬁsgtoﬁg 11?}%&1? aéﬂ}(‘rﬁﬁs&htﬁm ok g&é&l F}Eﬂ&‘ﬂ: dosing

I'C uve ergrc conjuncti
napéepmploydl. arthritis, psorl asis, psoriatic arthritis,
atopic dermatitis, chr oni ¢ obstructive pul nonary
di seFseoculadddngiigitation, feRbinpssitionss [Brathtablaliﬂ e fpira ofist dphthglmic

eripdonitis Ivitis O subj ect :
oPRosREBar i ML EBr B RG SR S BT TS TG of Rimulations
abdIhllRIGh a@’ﬂo@fafe&ﬁ)hﬂamers mwmtatdﬁdnmlﬂmnpmmnhb ©oF, foFonmplea dropper

1) o Siti on, canent. .t here -
T E D RO P S TR M P B gL e PR g wsine
priﬁéH’KEdtérO nhdditgpnao ﬂS@BS}npcﬂiﬁdi bfthe dwem]foh,aimhnhalwc composition may

ndrome, dis di sease in eGt
‘*{-‘ 2P o OYCTB‘H-B Pfsgﬁéugag&ﬁ# %searl?o rV }/eﬁhytl)%1 cfatt bmléicgtgrd b)a
tlﬁﬁlfeﬂﬁxklag@tsaamewmcemlm @ﬂmpm,d’edvﬂf\/ed:oarhmhlyalnyll golymners polyvinyl
reo

0 .
%B“EOSI C\/HOF}H’HB’#@“SPAOHSS?SPQﬁ y a aﬁ;f) 1cellflrtﬁaa on n?heala éhtOT %ut 0.05 to

abSMG lm"/aésmazosﬂaj (as apditemetive, to anmabcﬂmdm © stocmg the cosp@ition dy a
ect

Cg%%%ggaﬁﬁ%g&?%n gxzjie %W gna[l‘llt ﬁncll I:%hnlg & tlnee ox a@sorbep such as Fe), an
ahhi kAt sudhefs ®nslated htyﬁlexmsoloéscabrccamdo&mmlmxhloﬁdfamdbrdbutylated

lég%ytﬂlélfz?edf\ll qu‘?ﬁrllt%ﬁogrfﬁ%gﬁrg)c(ﬁ 0 tafar %5%“% (tWtR/Ol% cé) etthla\r}oel’at a

cOhceh MATLHA QS bt &estoms%tgetmol)f end q*:)rodmemmm@,ts sticlesstah megtopic agent,

TR, PO 02 PSR TR S T STl YRS FBsion s
REBdbiyoridtin thg réngEaRPtorgedi at ed | an anmmat ory syndr one,

di sorder or disease using a conpound of Forrmula (1) or
GAMRASMEIngs or nedi cament thereof and an
anti-inflTammatory, anti-infective or i uppr essi ve
agentquﬁesgnt@ta/ﬁﬁpwéqqn%ofttlpw%@ﬁv 1n\ieﬁ%q)qﬁ§g es Sl} F}g in accordance

Wikt 8dde syneiRri@ ShkbmbsesRibbPBEISF addnge mammu mebr@pdtidubuely in the
agent, sequential adm ni stratl on of the conpound

PRalRgampIcs Hahiopyt 158 BFAGT IC GROBETIT SV A0 ﬁﬁ?a by way

SilustkBonC MERRERAnARchId AR baB@Bucdlas BéifdlihAdEYUBe chemical react1ons
adm ni st ratl on Of Se arate COTTpOSl tions containin

ang @oxgbtpﬁg]é arIessse e glegz@gshﬁor PIEPRER Hie@rioys sfarting matenag used in the
LRIMQSHE LLAles are well within the skill of persons versed in the art. All commerciaily
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The present invention includes a pharnaceutica
conposition or nedi canent conprising one or nore of

WO b@eionaBaNnt conpounds and an optional phar maceOL/USZN05/§22034
acceptable carrier. The present invention further
i ncludes a process for neking a pharnaceutica

Cc ition or nment co
B
pupifiaativa C Batitlal dqyipmettepinpdiients ogedin Be ;exaarrpdies siighcdsuepsgon vessels

sitions.or I caments 32 WO 2006/ 012135
a“é@éﬁ)é%&%“@ﬁ%%‘ ‘\yé‘sﬁrf’i‘ ng from such a process.

Cont enpl at ed processes In%@ % bgth conventional and

uncowefﬁ'tlwﬂ%lﬁbhﬁ%ﬁﬂﬁﬁ%@ﬁ NIPELAGIYIEs. The

conposition or nedicanment may take a wide variety of
Cpdrms to effectuamgonmmtde of administration ocularly,
Bwt ranasal l'y ( bytehrﬂ,h@kﬁtzar%ymr tibpew Edrddalybn) , -

l'i ngual l'y, or arenterally or rectally
B?cﬁ | udi ng, Wi t hout \ﬁ)(‘tyl“d{%%rtrbl S, ocuiar (via a delivery

cogevi ce such as aconediipiget I'ens and t he like),
DABCOanasal (via addekzabieck[ds¥pgsk, transdermal,

pBoPi cal with or | wigtaBilycRET4 OighdeB-7-dnBt r avenous (both
DEE/JDor‘CngW i nfusi 9nﬂl?mmg4h§§t| on (intraperitoneally,

ineousl y; nmuscul ar | [ ntrat unor ally, or
DMe¥Eent er al |'y) ~ an@ ‘i’ﬁé’qhﬁ%@m‘g é‘yck Bhposi tion or
Dividi canent nmay b¥.N-dingthybagenidai t such as a tabl et
EPid |, capsule,  powwdedethyBibdiuptopyl)3idaosaridimide

odegr adabl e ca M els! hange resin, sterile
Eggl ution and the Etﬁ{mﬁfrk%h F?arcﬁ%%?t ating i mredi at e

‘®ase, tined r%tf“}é%%eéa or sustained rel ease),
E;ﬁHenteraI sol ut ebapodr  suspensi on, netered aerosol or
Hoogui d spray, dr @pmaldeipdel e, aut o- inj ector device or

p05| tory. Conpg H%k}q@&oghzag%&ﬁgents suitable for

( mnlstratlo ggduesomforms such as
N%ll tabl ets, %‘P/ capsul es (each incl uding

Mf@ﬂrbdl ate rel easélethﬁl%d rel ease, and sustai ned
nﬁﬂk)ﬁﬂ@)}d@pr mul at nomsy(s)/hgnénidees) and powders and |i quid
such as sol tét i mlpheﬁmfswgnmglfm@cem] die Aok plaerisum(11)}
Aé suspen3| ons. K for nasal adm nistration

ude sterile"80 te{ ons. or del i very devi ces.
NEBfokC)d%ef ul for SYBYR Hiaceemp ﬁliogifq?‘g?. on incl ude

TEnerr LA sol ut i ongrietrylayosd ar del i very devi ces. Forns

Tegeful for par entt@lrag}dradmni stration include sterile

sol utions, enulsions and suspensions. Alternatively, SchemeA
the conposition or nedi canent nmay be administered in

for mguid ARk mefhah pRIVGRA U‘f%x'eﬁﬁe Al dPREEnN W ktditin matenals used
adm ni stration. For exan&(g nsol ubl e sal t

he
onwhén/asriaie oSG RINAEGNSTES AT B0 BreBYF aéorap?ﬂélg g Fotimula (1.

preparation for intranmuscular injection (e.g., a salt

form or tg¥ [de a solution for n ocul ar
adm ni st@ti@ 9. , « AcO AL Ay yOo¥mor| un] sal t)zg,The
dosage form Hcapsul eA? powder, sQ |on /

contact | en:‘:‘s patxéﬁ' HRoo on exé‘ﬁang§

suppository, teaspoonful and the |ike) containing the

c on‘poﬁsmixtuua oba nitmpthglamze hydrbeasige Comneuridrd and 2 solution of an
agc{egyﬂc }(%one ol’rlrl?ptoux(l) {&EK e??l( dnf ?uc'h @gbﬁ%lemd thERES $Ho¥lel ® 0°C,

erapeu he COI’TpOSI tl on or
tmmtpammedrmgom vy 2aB(Qeic) 1. fE@trwbma RePRARsiopfis ftirggehand allowed

8 l\:)wgrlil’rtl toor to 011 about 8-12 hrs (adapted from Shiroshi, et al., J. Med. Chem., 2000, 43,

2049).
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ng to about 5000 ng (preferably, fromabout 0.001 to
about 500 ng) of a conpound of the present invention

Ww@r00a/0pd1aF maceut i cal | y accept abl e form t her eof PenuS1005022034
be constituted into any formsuitable for the node of
adm ni stration sel ect ed for a subj ect i n need. 33 WO

2006/,01 PCT. f
ChoC AP LERT s G ST g et RETBL Aok Aldfed
+ falotedl b3 NEB (00 chdl adfieddiadye Wl@h\k/hl]@@:bolai@yhe aation tvequl“atﬂlecb The
e .al sa i.ncl.u

LTRSS DGR B SR PR PR o

Na@Hgad tlfédikd)%ﬂ ektraoted ghitus sdvedOfich $s0CIEdSbLANd U likg). Kighe of ganic

bod, . per day. The Si.tio n Vi1,
38 et St B PTG RGP RY B AgE g e Btered
afb@b tolVent 8 r@l®ud irbatidme Yighes disldytitued nitropiginylamine Compound A3

dm njstrati.on e 05|tr icanent is-
(%F%tf‘gb 1??%’?‘?&“ gc of< §& %(%?r%gnt aining, e.g.,
0. 01, 005 01 0.5, 1.0, 2.5, 5.0, 100 15.0, 25.0,
50. 0, 1 OO 250, and 500 _mniAN {18 of 'the
active re for ZI:Rlae Sﬁylrr@[tb@mflﬂ% a ment w,

t he dosage _petient L0 b treat g St i pel

dosages w | A vary depergi ng on factors assoct at etr t h
the particular patient being treated (e.g., age,

wei ghfycl,9u8d in @R Ha1TEadaba Rd/Han b&hl’)@ttb @B()lutldnftﬁ Compound A3 (in
severit of the condition_bein

tElat ed, the, con? (d
aseivery serss AEQnd thedikeps et dhe guldhifePas {GAcuoR g malpigined at rit
usthb engtRold L& RimeRakEkddad: ab_cmtel Hi'S Ehédoud BJM@m ISk tantaining
admi ni strati on or post-periodic do

ﬂ@qm@qtjy@anxnpr@ iS ThRCEd By W VAL DRI outgﬂ guy MB&'I ths rsaftlon to

réa%h R&RIIES AP DheinixduRts Sttty @htdapAthhabVest (such as THF and the
nposi tion. The ophthal m ¢ conpositi

P oA b 86 S 8y B o BPIATA e Tidpers are
s@;ﬁalrit&fjanﬁ MhedRNoAPah &l Se@aRtAIUBIRE & sdlPent Ah bi ERO @nd the like). The

adm ni stration to the eye or ex

CPP’Ptné@jOWItlﬁlaaeréWF&ea‘b‘F‘eOYﬁ‘ B@tspe the{ﬁﬁ @53‘643% ‘ﬁge“t was removed in

JGOIP A%k bR a8 wab RirthbirRA @byqﬂésa@y&le lpeisesh, anWBédfigent surface such
purified water. In_additi ntoth ound f the

%S ﬁ\ﬁétﬁltl?ae‘?f) togoNadst ot teeed i ePY %fﬂm 9OPBRA n one

or nore of: a) a surfact ant such as a poI\yoxyet hyl ene

fatty ael b) ag kehingg _agents as
cel | 4l-Bse, “ l uI OSER3der‘| vat6| ves, kcar bd}’(yw y\ 7R,
pol yners, , viny N

pol ﬁEE , and A6
pol yvi nyl pyrro 2 dohe;@ typi'Cally at a concent rafl on\m4
the range of about O. 05 to about 5. 0% (w/vol); c)

(as an sahti@rdfai, v@stifte@ Colipold i (whbrein@ fhesdnt edréng group
CO”pOSl tion . in a _.container, cont Z]ﬁnl n% nit

Wph #Sarins o ydragyl 1A gdgd f1oB¥isH ¥ GSHOPRY 5?’518{ G LpETIRg of ebout 20

fiBte a 8dlutiARE CoRsbdhantd Gl hast hintuyd atiesk BN moXyRuridshd like).
ascorbic acid, sodjumthiosul fate, or  but

Hedeulipe srpenionas allowed HOBREA T | BT Peréfif‘o‘iﬁﬂ{?‘aﬂ ggodés fhgn made

@E{é l@\%su% alsdpulivg 80 WaOH hnethbakrgl Thé or@am@ﬁiﬂ&ﬁﬁﬁonﬁtay@malef
abou

01 to O. 5% wt / val ) nd I exci
SDEACH SIS BEEA © Vgatéﬂfh brfife erd) PRt éCe‘ayef is washed
@fa}%a{e fkh GRALEMd MBSO AR, arkBe Pitd) aﬁd filkgedo [Tt babm {5 removed
rrp03|t|on|s esirably within_t of14
By EIaY NS Ao R g RSO e RV R G0
cﬂﬁ@rﬁ:ﬁ raghD (B RtsbRnt GAR 138 BPRLMeHEZRG: 1 BtCﬁ’C«‘:d‘(Zlé(dH)’lér@reparatlve
the general syntheti schel\qe descrldb ge ?%\(b d
Blio@ (qbrmgaédwattéaxtﬁ*ﬁrnéabaaf’to ﬁ%t"tprfa’ CSraRIfY'eY penzamide
exaphheaet hat follow The general schemes and specific
exanpl es are of fered by way
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of illustration; the invention should not be construed
as being limted by the chem cal reactions and
weordiotiiehns expressed. The methods for prepari POT/URE05/022034
various starting materials used in the schenes and
exanples are well within the skill of persons versed
the art. A | comercially 34 V\D 2006/ 01;135

USzOO'% avai | abl Rscdheffi ned .
f rom*comegci a ppl Ue@"s and7 used v@FthouE f uRg Rer 18y ,2Rs
purification.sgParkieular t conponent a8 u&g /
the exanpl es such as re®eti 6HCkessels and the |ike [\R4
are' also commercially available. The foll ow ng Rs

abbr evi ati ons, have the indicated neani ngs:
conpauariy s@as@nlleein@dotﬁmmyanAT badgdd top s«vlum@@wamﬁe%ﬁﬂln a

cg %361)‘%“2 suphas a%ltog];e/ gladr bgtg a’h—% d;mé: hke"} %g‘ie*i‘hé @Elﬁﬁng solution is

stirreS foli vpaits-ytot O[foumla Predipitkee - Theepleent Es@mm‘redov-mho and the solid
i chl o

1s’ﬁe%1_ea t%aﬁlll'?e%gusm é(: 41&%?%? R tlﬂg ilﬁé}] Q) aRY 5 FddGum P for

alouf B2 Hiis mxbylhanqwm(qmaupgaﬂt)coﬁxpeuﬂdyA&ar bodiimde Et,O
et hoxy- et hane' or ether EtOAc et hyl acetate EtCOH '

et kanol AHCO—Y | dehyde HOBty 1 hygr oxyhenzotri

azol g, Aydr wt e meth I\ odi

met hanol i n( rlé@/qgg(gs) m nut e s)/thJr( @@/ZR3
Pd(dppf)2 {[1, A8 hiXe ‘(’O‘rp.%rnyi—phﬁ!phl no) -fer rA@cenEJ—-—N

di chl oropal | adi un(11) }g /rlofr.t. -- roomtenperat eR4

NaB( OAc) 3H sodiumtri acet oxy%’di*%&‘ﬁ‘ydrl de TEA or Et3
triet hyI am ne THE tetrahydrof uran Schene

Syt HeR9Gia; OB EPG0P 464 B OB E R G SATT f MEPHH:0) i
phi6d Bt REA b BSulRbRKEENSh SiBflexPhngshiein Gadhtag-BO0r EafRib-®ad
age;)lgtgléi é%]ezan?);})%xgig%erlfesqwg\(}s 1 lé&eglq_i(%t%r %g{ ed?a\'fo%og)%uag ask. The
column is then washed (such as with MeOHA and the like) and solvents (such as acetone and
Et,0 and the like) are added to the filtered product in the.flask. The solvent is removed in
vacuo and the product dried in a vacuum oven for about 8-12 hrs to provide a target Compound

A9 of Formula (I) wherein R, is N"(RyRs)-ZR; and pharmaceutically acceptable anionic salt

forms thereof.

Scheme B
The synthetic method provided by Scheme B, depending on the starting materials used
or when certain reaction conditions are desired, is used as an alternative to Scheme A to prepare

a compound of Formula (I).

NH, NHBoc NHBoc
Y Y
Y Boc,0 Y M0, N
—_— o —> X 4
Bl B2 B3
OH OH H

Di-t-butyl-dicarbonate is added in one portion at r.t. to a solution of Compound B1 (in
a solvent such as CH,Cl, and the like) and the solution is stirred for about 48 hrs. The reaction
mixture is sequentially washed with an acidic solution (using a 10% citric acid solution and the

like) and brine. The organic layer is separated, dried over Na;SO, and filtered. The solvent is

37



A2\ f A X2--N~TA3 X--NR4A R4 A nmxture of a

ni trophenyl am ne hydrochl ori de Conpound Al and a
waoeloaiass of an al dehyde or ket one Conpound ARPCT/UR2085/022034

sol vent such as CH2Cl12 and the like) is cooled to 0OC,

‘then Et3N is added followed by NaB(QAc)3H. The

resul ti t ; |
ol g R SR b P15 A LG i s
: fu&hebr é)/uﬂt}-czal;jgiéleﬁ CI:e_I_a/@b’ng I(rsdmgh e/isZ‘@ﬁ)(O;, andBhe llkﬁmgyded%a YWition of Compound
Ui 5
B% 8? i\ ?ﬂ%ﬁf/‘&g 35 HYOP Oémlap(gé ?ﬁﬁ RNt llf ga %g o‘]gg?n(mH C\Dhlaislq stirred at
r.tahdﬁ l@@but 80{2 !hﬁ;v\thdr;] ﬁyerMatIB(o@lca pdd ddelad The solventpas bvapnrated in
ile co ng t t I
e S B B PSSR B 5 b b B pggion
then nmade basic (using a Z%I ution of 2N NaOH and the

|i ke) and extNHBbed (W t h/a?sol wamBocsuch as CH2C12 and
the like). Thé or gani ¢ HNayer is| washed using brine,

"t hen separ at e@k@drl egqover Na , The drying

agent : 3 filtergd\ jand theypsol vent | IS, rermyﬁd i n.-vacuo
to yie a dis eq en ne @orrpound A3
(adapt ed from Hashi poto et((t)éﬁﬁ &é/ rot ~R&D, 2002,
6, 70). 2N ZR3 SnG12. ZHPOHON ZR3 A3 X2- N ~' A4
X2-N. R4 R4 SnCl2. 2H20N9BOL9AE. HCL is added in snall

port NQB@OA%P@S%@M&Q& 0 Phix@ire @P@&ﬂ;&{ﬁﬂd B@ ahd Uomﬁbuﬁ@ IBY &iita solvent
such as TH d the like) at r.t

sush ot fEGh endthabls) anf ths S%“ﬁ?‘éisﬁéﬂe‘%ﬁt Tt rp?r a Peagii Affing, After the
rdaCEmGO An§iflet¥ah ldeBAL (suank f‘éﬁia‘l&eﬁﬂiefaﬂﬂ thebiaentin dqubus sdingon is

round bottom fl ask cont ai ni ng ction m xt

afsledcietiowad by Nedi Ao afdeg i PrepaRoABBIE TSeRTer YL P with

13;2?856 %t@@ctoin l‘i’lﬂxt‘iéﬁél is %tﬁf}@ At ﬁgﬁpﬁ&bt Dhrs, TG nfdds b&bi(ﬁ(uklﬁo a solution of

SRR ke Hhoioag eoccot o oot LHEE B i e rgai

1508} 191 8Rd Qfing DiNatkh @pstatelgnd drfé&bvermgsmaﬁmé Srydig@gent is filtered
Separated and t he aqueous | ayer is_ extracted Q 939 a

andihe selrens isapmensd Bt piGraRY I hRRgRIpduchiRich waT R ﬁsﬁ column

C%rogﬁ{&%ﬁlpil}a?{.\gﬁlé aNBlG&nt ehitib %ﬂatﬁ\dt@f 1 MISQblveheiRtid hitlessed
vent was renov The, s

b kAR sy Lk oot SaeeBy gy B e BEPTRS

an absorbent surface such as a filter paper) to
provi de a di s\BB%i t ut ed ani nophenyf2ani ne Conpound A4.
Y 'Y ZR R AQR NX/A N 9§1-;.', ZR 3 r | HzZN

3 AS A4 X2- - 62NR4H134 \@
-, ZR3 - ZR3
-, —-——-> -\
B5 \-—-N/; NaOH  B6 \—-N/\R
4 4

An HCI solution (in a solvent such as dioxane and the like) is added to a solution of
Compound B5 (in a solvent such as CH,Cl, and the like) and the mixture is stirred at r.t. for
about 12 hrs. The solvent is removed and the residue is made basic (using a base such as a 2N
NaOH solution) then extracted (with a solvent such as EtOAc). The organic layer is washed
with brine, then separated and dried over Na,SO,. The drying agent is filtered and the solvent

is removed in vacuo to provide a Compound B6.

Accordingly, using the procedure of Scheme A to provide additional compounds of the

present invention, Compound B6 is used in place of Compound A4 and carried forward to



A solution of a Rl substituted Conpound A5 (wherein Q
represents a | eaving group such as chloride or

whyaeox3i3s i s added dropwi se via a droppi ng funpet/uswes 022034
a period of about 20 mn to a solution of Conpound A4
(in a solvent mxture such as Et3Nin THE and the

prrovlhe()i @\rlgé-ryognp%g?cr cgt(f gﬁulgﬂzﬁgé}gﬂn%z %Hal f{nﬁgﬁg-ma deeYyai)lg]agc%ptable
arfiotiié g fans dledof.on of 2N NaOH and. the like). The
organi ¢ and aqueous | ayers are separately extracted

(using a solvent such as EtOAc and the |ike). The Scheme C
organic layer is washed wth brine, then dried (usin

My SCHhe napgomeiher Ripeded h&e%chmﬁnc»fciel’ft“émé @n therpearidng) maseia alk used
oxl @he%%gf%ﬁ?gacdoﬂ cyﬁﬁt%s talg d¥§n%h ds @seg b3AIE11RFAGNGDH SYkHMB to prepare
be purif el ther flash colum chromatography

a@q»mpoan@@ﬁp@mlat%t io 15:1 Et OAc: MeOH to 6:1 Et OAc: MeOH)

or preparative TLC (using a solvent mxture in a

rati o of EtCN@BNECPD to provi deNdBsubstituted

benzani de rrpound AG. 384 2006/ 012135

PCT/ US2005/ 02 HN\A /Y R /A/Y XH

ZR3 A7 X H I~ A&nX 57 ,-N R4 CHOl, R

4 R5 An R5 s s | ed—cmho Cb A@(1§ dded to a

sol uti on of Cbnpou d A6 (in a solvent m>{ we such as
acetone and acetoniitrile and the like) at r.t. The

resul sol ution stirred f abou 8-12

for mUmBsgrpetit o She® Bof Ui 61 FEREY S ol Gghsing B
aAdébup B wih ICoshpours BRerg peivide dolpoddited (usi ng Et OAc and

Et 20 and the |ike), then dried in a vacuum oven for

?z:?&u %\xc@«%dxiﬂ@z ﬁsﬁl/gﬁﬁ@lyrb&@u@ oflSHRE BAb Yrovitk Tad@ﬁd&'ﬁﬁbstﬂﬁ@oﬂf&ls of the

H R3 \ X O/d
pyepent|invention Agomppund\C2 Q&sf%}? p}ﬁ%mf ﬁ%ﬁ %l?%waﬁﬁo

p?(Rflldéta' 149t QBmEQHTB QPF‘M& (()'\ﬁhe&lrﬁm iy @Fiw wad Manﬂéﬂg laf@ talieX together
such as a 1: % passed LOU gh ahco 1
vpthheaitrogep Aickrp oMK g ¥ ‘éﬁ’é?fﬁcyeg CpE o Phasggeugly
a&egfaﬁi@qmoﬁe divbolsahegsade ani on exchange resin. AG

50- 100 nesh, chloride forn) into a flask. The
columm is then mashed (such as with MeOH and the |i K€dhemeD
and solvents (such as acetone and Et20 and the |ike
are adhdeyhtheic ifeehoflptavisiee ty Prhouia & dépandihgorf the stkiting aterials used
051‘f %rlh\e/r? petnaxlnsfearc o é/O%gltIOlQS are desired, is used as an alternative to Scheme A or B to

prepare a compound of Formula (I).

TOZ /ZR3 Toz
HN
~
R
Y B4 X
( b - "_—» ‘ -, /ZR3
D1 \fo NaB(OAc):H pp \—-—N\
‘CHZCIQ, Et3N R,

H
Using the procedure of Scheme B, Compound D1 and Compound B4 are coupled to

provide Compound D2.

Accordingly, using the procedure of Scheme A to provide additional compounds of the
present invention, Compound D2 is used in place of Compound A3 and carried forward to
provide a target compound of Formula (I) wherein X; 1s -CHo- and pharmaceutically acceptable

anionic salt forms thereof.



vacuo and -the product dried in a vacuum oven for

about 8-12 hrs to provide a target Conpound A9 of
woeooaiA33 1) wherein R2 is NH(RAR5)-ZR3 and  PCT/US2005/022034

pharmaceutically acceptable anionic salt forns

thereof. Schene B The synthetic nethod provided by :

Schene B, depending on the starting materials used

when certain reaction conditions are desired i's usegﬂﬁﬂﬁll

©as a alt nat| r 0
. of Fgrlh efig jnet Rﬁl-lpmvﬁﬁg%' Nﬁ%g ‘Pelp otceng rPP% mﬂ}ﬁﬁfﬂs used
oB‘]vhBchB&n r@:tlcﬁ-&tohﬂltlﬁs-ate dasited isadbalao b@peae e corspaaeld efiFdrmula (I).
one portion at r.t. to a solution of Conpound Bl (in a
vent such as CH2CI 2 and the Rk and the sol ution
|s rred for about 48 hrs. The r@achion mxture is
seg eﬁtlally washed with an aC|d|c\ ution (using a
10 jc acid solution and the |Ii and brine. The
.organic)1ayer i s separarged,—dried ov
filtered. _The sol vent is @u 006/
PCT/ US2005K8522034 r enoveo vacuo to projide a-
pr ot ect ed ¢bnpound B2 that2 i s used in the mnext step
without fu purificatro®™ A reagent (sugh as M02
and the |ike ’- adqé@stbﬂamﬁﬂﬂuﬁhon of Cbnpanj;JBz
|

(in a solvept swgh-nas chloroformand the like)flto formZR
a bl ack suspension, wBich is stirred at r.t /S
about 8-12 hrs, then filtered through a pad oE3celhralN~ ~Rr
The sol vent was evaporated in vacuo to provide 4
Corrpoﬁltmboaaj El/\m}rereiﬂ W, seditable lelengwsip sstliegs atiatdgeuatom) was

rea_cge_d )_)\:l{h gc(vtg&’%’_@ﬂ%ééﬁgfnw_@ ﬁ%ﬂgﬁgﬁ%ﬁ%herem Rg is

W@%WWIWB((%) -GH, ieveadiied, dlsoxycarbotylcpangfor halogen.
Conpound B3 and Conpound B4 (in a solvent such as
CH2 C1, @beldd duitlohd e))mﬁtnﬂdit sfahspregeatristeatior, Sioﬁlpdnrnldéd wasb used to

r.t. for me., Aft

kil oppome S o ion o B i gt R Bive Aty riyice a tareet
doinie6yndi of Fami@0Wsans @han‘hﬂbmnd:a?o]y aadpteldle afiolit eefdrnisythereof.

NaB( OAc) 3H added in one portion while the reaction

vVess eAcJoﬁnQﬁo hﬁﬂ’% ik bldcedufetor SThher £ aGH 6Ol dtixbhkl @om}&ounds of the
stirred at or about 12 hr

t hen de  basi
RreRST i <A OB B 1 SR NEH S HOPRNY payd giged forvard t
1|§€5\E(iﬁ@§tta t dopbhhdr FHMBNY) Sid Ghardscdatitilly 2caapibit Bionic salt forms
i ke

e organic
thereof.

The invention is further defined by reference to the following examples, which are

intended to be illustrative and not limiting.
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| ayer is washed using brine, then separated and dried
over Na2SO4. The drying agent is filtered and the
waelsenti3s s renoved in vacuo to yield a crude PCDUSZNG/022034
whi ch was purified by columm chromat ography (using an
eluent ratio of about 4:1 and a sol vent m xture such

as CH, Cl2: MeCH and the Iiég%lgq provi de a

di substituted phenyl am ne nd B5. NHBoc NH, Y\
}'\ ZR3 HCJ4- Z%d1CIBS"O-bNiml@ﬂlrBQ‘rbMZYMHMhYMteFm}’drO-

solution (in a SOE¥SQ%3ﬁr gauglgggggﬁ%gq7}he l'ike)

is added to a sol dution a sol vent
such as CH2CI 2 and the like).and the m xture is
stirred at r.t. for about 1P hrs. The solvent is
renoved and the residue is basi ¢ (using a base
such as a 2N NaOH solutio then extracted (Wwth a

sol vent Qb Et OAc). The @nganﬁb : i s, washed
wi th brine, n se ar ted—anel—ad-rled n@ I\la#S . The
dryi ng agent (@legolve 1S rgmoyed

in vacuuo to pﬂGV|de a qu£ound B6. Accoralngl 0si ng
t he procedure of .Schene A rovi de additiona
conpounds of the present NeR(&Hitlon, Conpound B6 is

v 20087 BS8e M CRSYBE, G5BT SRuEU L e b 8. 8512
st Uing) a0 Ry 4-py i hiver Epmpo@ailh (LTHPmmERA 1S g) in CH,CL
B R e
nBokehss ©, Tie rmuidngw@lsmswmwasatﬂawe@ ngmtt@ri alitg stirsiag Ovemlght
Aélsa%glﬁoct Hhe reac 10&8&@9&9@8&%& E)Q{\]&tlcﬂlro? %%ﬁétr(lgl@'m/k 537“?@?{ o). This

ernative are

poftioFof tim pepcéduye offiBople NiMBe edapied' ﬁrormsmroshn eHN \/Rs(ed( Gheng 2000,

4éju)gm H B3 C N_R5) Using the procedure of Schene
nmpound C is used in place of Conpound B4 ‘and

coupl ed mnth nd,
Accgﬁﬂ}%ﬁﬁ§ms qﬁ@E?ﬁ@qéﬁaﬁgEﬁ/@ﬁ%ﬁmgéﬁé A OsmLyW%
cpfbikdl@itRddmpodat, follvwed bh d&BgﬁAct)he(:slmmems 58 o) added in one
i nvent.i on, 1 N
PQHHP“ 613?1%1(@&0?1%?@6%10“ BP%%L% Jes stél%td éa:t: t, for 1%@&%’&%&%%&1510

usiag AZNeNA{OT somﬁt&)lhahchexXrHctb(‘.swrthElE[nCIQn’ﬂhel%ﬁgaarcda}Rﬁ wag @ashed with
t ake

btrlae,ftgqnns]e ?fft{cgcf aéahdélgy(i?vr quﬁl tgl}]egae n]ﬂgtaé:,a was fF t%rﬁ%;u?thg sglvent was

removed in vacuo to yield methyl-(4-nitro-benzyl)- (tetrahydro-pyran -4-yl)-amine Compound
1c as a orange-yellow thick oil (5.58 g), which was used in the next step without further
purification. This portion of the procedure of Example 1 was adapted from Hashimoto et al.,
Org. Proc. R&D, 2002, 6, 70. MS m/e 251 (M'H, 100%); "H NMR (300 MHz, CDCl5) 8 1.60-
1.82 (m, 4H), 2.21 (s, 3H), 2.59-2.78 (m, 1H), 3.38 (dt, J = 3.2 Hz, J = 11.2 Hz, 2H), 3.68 (s,
2H), 4.02-4.10 (m, 2H), 7.50 (d, J = 8.8 Hz, 2H), 8.17 (d, J = 8.8 Hz, 2H).

O,N
Tk~ =22 0L

SnCl,.2H,0 (71.2 mmol, 16.07 g) in conc. HCI (14 mL) was added in small portions to
a solution of Compound 1¢ (22.12 mmol, 5.58 g) in THF (10 mL) at r.t. A mild exotherm was
observed and the reaction mixture was placed in a water bath cooled with just enough ice to

maintain r.t. The resulting yellow solution was stirred for 1 hr. TLC analysis [9:1
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acceptabl e anionic salt forns thereof. Schene D The
synthetic nethod provided by Schene D, depending on
WO b@e®iHBE i Ng materials used or when certai n PERUS20051022034
conditions are desired, is used as an alternative to
Scheme A or Bto prepare a conpound of Formula (1).
Cm ﬁ%H'\m 6 {‘Mpbund\icﬁﬁnd% 0Y ﬁ] Rdhpodad 1@)]NﬂB(/éB°£t)33b‘bDQarting

3N R4, Usi d )
| mgerlaéé%mﬂﬁla br 3&1@%%‘8‘8%‘%81&0%‘:‘38‘{ ﬁﬁfrjeégm’?“&“%ﬁlf ?Sd%e“
' 1%%@@&@%&&3%@%{;}}{? altsSy 1he rdabionpo exaetdetngldion. The mixture
ovi.de a I T1LoNn
i BT R BHED O S IBEARA 57 GIE LA N Ap RO} soluson.

T@H}%@y\nge é\%aﬁm aB@fe la@céoﬁsqay@mds mractpa @ith 88042 KaiSgedt). The
npound of Fornul a

CopR AR ST e VN Ors ] 50 408 PR removed i
w;clﬂﬁ foetain @HniE-BERHIH %%}Béetﬁ@dr&@%@ﬂ@b@%ﬁéCo@ﬁ&ﬁﬂ&d Bs a

he synthetic nethod, provided b

bqjﬁ yql]ﬁ@/ Sgltl%rp}eﬁ@h(}rﬂﬁ%ﬁufﬂ%ﬂr dri ‘@/d)rgsallng WoaR t{}tg; ?aggrnto oiatm% the

pro@@% bhd éhrbffmni@é }gd\@i@ls@a@% g5 yfremweﬂ BstefSEAME 0/ pTHERIH, m()%)
lco ound For mul %

@90 Mszcmls) 015 Fk??OFﬁal( i%b?)] ! <sciiﬂt|2R%-2\ﬁ1é§ﬂOQ‘L Rpe? (dt, I =
32 Hz, FR3) 2 RG 21311 A a2 E3296), 35N(6%4°Hﬁ@fm%mnEbH§ \tvar@iTR: 84 Hz,
I's a4 suitable Teaving group such as a hal ogen atom
2ipg 10(édctedHai 3 Conpound E2 to provide a further

substituted Conmpound E3, wherein R6 is hydrogen,
| ower al kyl, -(CH2)"-CF3, |ower al Kdxy,
al koxycar bonyl, cyano or halogen.a

o 0 NH
HzN\©\/ Cl O '
' le
1d o —_——— . -N

0]

A solution of 3,4-dichlorobenzoyl chioride Compound 1e (14.4 mmol, 3.01 g) was
added dropwise via a dropping funnel over 20 min to a solution of Compound 1d ( 13.64 mmol,
3.0 g) and Et;N (27.28 mmol, 3.8 mL) in THF (100 mL) at 0°C. The resulting suspension was
allowed to warm to r.t. overnight, then made basic using a 2N NaOH solution and extracted
with EtOAc (100 mL). The aqueous layer was extracted with EtOAc (2 X 50 mL). The
organic layers were washed with brine, then dried over MgSO, and filtered. The solvent was
removed in vacuo to yield 3,4-dichloro-N-(4-{[methyl-(tetrahydro-pyran-4-yl)-amino]-
methy]} -phenyl)-benzamide Compound 1f as a yellow solid. The product was purified by flash
column chromatography (15:1 EtOAc:MeOH to 6:1 EtOAc:MeOH) to yield a white powder
(4.6 g, 86%). Mp 135-136°C; MS m/e 393 (M'H, 100%); "H NMR (300 MHz, CDCl,) 8 1.65-
1.83 (m, 4H), 2.21 (s, 3H), 2.58-2.61 (m, 1H), 3.38 (dt, ] = 3.1 Hz, ] = 11.0 Hz, 2H), 3.58 (s,
2H), 4.01-4.09 (m, 2H), 7.35 (d, J = 8.4 Hz, 2H), 7.53-7.60 (m, 3H), 7.68-7.74 (m, 2H), 7.98 (d,
J = 3.0 Hz, 1H); Anal. Caled. for CooH»:CLN,0,: C 61.08, H 5.64, N 7.12, C1 18.03; Found C
61.09, H 5.57,N 6.93, C1 17.91.



To provide additional conpounds of the present

i nvention, Conpound J3 was used to replace Conpound
wa@\eooandeiearri ed forward using the nmethod of ScheVESA05/022034

provi de a target conpound of Fornmula (1) and

pharmaceutically acceptable anionic salt forns

t her eof . Accordl ngly, using the ocedure of Schene A

to provi deChddi ti onal conmpounds ORN_the present

i nvention,  goffnound E3 is used.jn ace of Conpound A6

and carrFe ard to provide a get conmpound of

Formula (1) ang phar rraceutdﬁ:fal |y acceptghl e ani onic

salt fornms 'the The |&}?8 tion ig er defined

by reference t® t ol | owi r?gzgxanpl es, h @are

intended to be il rative and not i mi g\éOV\D

2006/ 012135 PCT/ U 5/ 022034 Exanpl &1
[4-(3, 4-dichl oro-ben

N_

, zoy\ am no) - benzyl ] - di net h.
j'I-(tetrahydro- pyran-4=yl)-anmmoni um chl orid@d
17) .O 2N 0 1b zZN | ‘N ~j - NH2.HCl la g
NaB(OAc)3H Ic 1C O (NaB(OAc)SH After cooling a

m xt ?gcg)m%g-\ane @bbﬂrﬁl?ﬁ ”ﬁsyé (E;B 08 GJA}{QJ 185RbIRfd CoRpBaKNg (102

ntl‘etﬂr‘la@l y)dn eeotde 350ami- Vg n@tc@dnbdmmnwcﬁt ¢.2oTIpBesyHipg solution was

érri(govg/{ns é %ﬁ’x da \(/?% ere%{% \%g:ﬁgsg}‘%ﬁc Belso ﬁ%nmlmmoved in
virevwl apd Gie BE-wite sTlkwasagashad with %t@ﬁspé%mbhanﬁﬁézchﬂ 1%%&1“’@@ dried

W%%Qu{n% oVert for Y4 b ecSdpkd; fg\';g é%ﬁﬁ&?—gg{zo 1a1‘ﬁ‘fﬁof"i3én9§'l?ﬁm§é‘hyl-

reactron mxture s orrralon of pro uct
((eMBhyit cepy28iF4-y -0 0%oniuThiodide Sompaund 18#s 4 ieitgnebid Eolie 81 g#e). Mp

APy AN ER AR bpaby g i 9, 20

Fasr(rabHe by és, 6BY, %48, Utilda HZ22HB 2.663017 (m11 84403 . 13de, 2H),

PSR 1) ST, Lo Ly BB W12 0 -

T DHL,i 1By, Anbhe atodafot Cgﬂzsmzmzab € 4Uak2, Blt4. 71 ¥ich. 2% 1 23.71; Fpad C

hr.s,-~t rrla%a basic using a 2N NaCH sol ution and

%@r%é?@dﬁq?h K ,8CI ,. The organic | ayer was washed
with brineg, then separated and drjed over Na2SO4. The
drying agent was filtered and the>Sol vent was renoved
el d
0- benzyl )-(tetrah%lr
\ %}Frange-yel | ow t hi ck i#l (5.58 9),

i N\t he next step wtho ur t her

grt ji-op of thesproced of anpl e
Shg?mt]Gn ekhadge. | @ é)él ‘
column Cpd17 \N@“

O Q

A solution of Compound 1g (5.0 g) in 1:1 mixture of MeOH/H,0 was passed through a

an-4-yl)-am ne
Compound
whi ch was use
purification. Thig
1 was adapted froipH

1g

column packed with ~300 g of anion-exchange resin (Bio-Rad, analytical grade anion exchange
resin. AG 1-X8, 50-100 mesh, chloride form). The column was washed with MeOH and some
acetone and Et,O were added to the flask. The solvent was removed in vacue and the product
was dried in a vacuum oven overnight to provide Compound 17 as a white powder (3.9 g,
95%). Mp 227-232°C; MS m/e 407 (M, 100%); 'H NMR (400 MHz, CD;0D) 8 1.95-2.01 (m,
2H), 2.22-2.25 (mm, 2H), 2.97 (s, 6H), 3.48 (1, J = 11.7 Hz, 2H), 3.65-3.72 (m, 1H), 4.14-4.18
(m, 2H), 4.53 (s, 2H), 7.58 (d, J = 8.6 Hz, 2H), 7.70 (d, ] = 8.4 Hz, 1H), 7.86-7.92 (i, 3H),
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Og. Proc. R&D, 2002, 6, 70. Msin/c 251 (M+H, 1009% ;
"H NWR (300 MHz, CDC13) 6 1.60- 1.82 (m 4H), 2.21 (s,
W@R)os/02139-2. 78 (m 1H), 3.38 (dt, J = 3.2 Hz, POT/8SH5/@22034
Hz, 2H), 3.68 (s, 2H), 4.02-4.10 (m 2H), 7.50 (d, J
S.8 Hz, 2H), S. 17 (d, J = 8.8 Hz, 2H). O N HzN

%7 2588, (Ml Gy 390, BALI, B R o 1 237

" Foomnd CéﬁQB tH)S 73 Nohyl @h%f%ﬁmvp‘mmddo be<022)12 mi nol ,
+5.58 g) in THE (10 nL) at r.t. A mld exotherm was
o bs e rw@ tamptotdﬁere meﬂmml Bditngive apyaspriateae@nts Bndstarting

bat h cool ust enough jce to i pt ai
e lor B BTN YPISI LRIt B bt PRy P Mass
Spec dafd £s MRS adydi®): [ 9: 1 41 WO 2006/ 012135
PCT/ US2005/ 022034 CH2C12: MeOH; R, 0.6 (Conpound | c)
@nﬁl ﬁgmo 2 (Corrpound 1d)] showed a trace of starting MS

(Conrpound —The—rtotund—bottomftask

Q:ont(érh?ll%ﬂyla@’fh@ R feuphdrgRErap e -aneiel i n a2
war modide er bath for 30 min to allow the reaction to
7 each-(@ Srdidhddrd-benzojlreinn)-kdnayl g dimetly1-Getkaby &d-pwiantd-yiHE 407
(50 arhpporamd iatiteer (30 nl) and nmade basic with 2N NaCOH
fP! Ufal@n-didiGo b8 iBmie]-BensApainatigd antylibgyadueaus 407
I aye?m%slgxgd?&ct g%l Wi tL Et%% (2 h?é g] y %%i kit

onbj n

P Sl ¥ i
k24 EYS By %jgmmﬁﬂﬁwm prayi-dimrdp b Ao Ry APy i ne
Co mpHiHenipg | pal e yellow solid. The solid was

fur t He@-citorebknbyy lgmiag)diengy - dimethyltdtiahydee-pyrapérylt o 373
obt aammbinem i@lideduct as an of f-white powder (4.22 g,

B6% Yic@dis2 M BeptD -Sit[@ASH-didWrétb&nz@ddmic Mtdnz A POAEthyI-" H 417
NI\/R (AROniMEZedideDC13) 5 1.52-1.70 (m 4H), 2.11 (s,

é%fp%g}g%% i@&bg%\ﬁ'}mﬁqﬁ% QH'x‘iethérﬂ (tet?aé@dz“%}gexh y%)ll 2400

tw Pl zoﬂawné%bernzé’i"dw%%e&‘aiww-tmopw o
--->y 'peemopiugypdifs on of 3, 4- di chl or obenzoyl chl ori de
Bonpblue-diehigrebenroypipmine) Beml]gt)hybmthy detraly doroipei-de 421
vi a a)-dmoppivmgodighnel over 20 min to a sol ution of
L0 pM ch-dichi§rd dedy 1aiitio)-bendy)-n@)hyhmd pEt(RNalydvo-RBam#vo| 435
3. 8 phhmifonitEodid®0 nl) at OC. The resulting
SUSPRAB! Q) W8 -benzoylamino)-benzyl]-dimethyl-(tetrahydro-pyran-4-yl)- 407
ammonium iodide
24 [4-(3-bromo-benzoylamino)-benzyl]-dimethyl-(tetrahydro-pyran-4-yl)- 417
ammonium iodide

25 [4-(3-chloro-2-methyl-benzoylamino)-benzyl]-dimethyl-(tetrahydro-pyran-4- 387
yl)-ammonium iodide

26  [4-(3-chloro-4-fluoro-benzoylamino)-benzyl]-dimethyl-(tetrahydro-pyran-4- 391
yl)-ammonium iodide

27  [4-(3-chloro-4-methoxy-benzoylamino)-benzyl]-dimethyl-(tetrahydro-pyran- 403
4-yl)-ammonium iodide

28 [4-(3-chloro-4-methyl-benzoylamino)-benzyl]-dimethyl-(tetrahydro-pyran-4- 387
yi)-ammonium iodide

29 [4-(3-chloro-benzoylamino)-benzyl}-dimethyl-(tetrahydro-pyran-4-yl)- 359
ammonium iodide

30 [4-(3-cyano-benzoylamino)-benzyl]-dimethyl-(tetrahydro-pyran-4-yl)- 364
ammonium iodide
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allowed to warmto r.t. overnight, then nade basic
using a 2N NaOH solution and extracted wth EtOAc
W@ 1@6/0nd135 The aqueous | ayer was extracted w t PCEUSN05/022034

(2 X 50 nL). The organic |ayers were washed with
brine, then dried over MySO4 and filtered. The sol vent
s rermved |n vacuo to yield MS

3 o] {4-(ﬁ?n1qs}'lb}y-pﬁmewan)ln@émafﬂﬂrdj@em sahdirg-pyragialyel | P

sol iathmoTiven ydidduct was purified by .flash colum

3ghr qmt &géxamnmetﬁgl%eazo&ta@ﬁmwagyl]td@nﬁm (Etr@Ad: oM@l 4-t BS7
yi elyd)-anbtiikeidaaiader - (4.6 g, 86% . M 135-136C, M5

311:% AN )zgolv%%?%ogbﬁ%%é&@g (Mﬂhfld%%;r%% 5 1 gg .
& t:ﬁ 45~ elgorc)?.a- %LE% -begzogém(ngl_%ﬁnzy{_%lnzet‘_é%te%slﬁdlo-lla_}l)ran 4- 387

7. 53’%“6‘60 . 7,68-7.74 (m 2 8 (d

49. 0 #d3- (14+d)chlomrpheny1¢a¢rmldylamm0] b0 @@M]\}Qtﬁ@tra@dm 08‘“"
H 5.p6n-4yFammonign iadd3: Found C 61.09, H 5.57, N

A. 93483 A i loro-AiZnYPa 200 AN TR 18z PCHISRAAGHERAME 4 449
Cl @liofrafh-yNHnfoiddidum MHd® 0 CH2CI2 1g (+ if N~ OO0

20 do gg% r@@ %ﬂ(\%?o-}%ef]ﬂ?i’éryloyhgmﬁlom %’mnﬁéﬂl‘%ﬁ%e{r&y@ro- 401

I n acetone

?131 cet
coult Bﬂ%%“goylgv p %W”%‘%S*%eﬂaﬁ?‘etf%?m' whi B
a V\lrﬁyfaé' 5 ' Pperare observed. The sol vent was

e noifed-( f@rowﬂmylamylpﬂ@nw}b%w Suggnil ey difashed 459
wi t Hhispoae-4 (yDemmonivghi9d@e 20 (100 L) then dried in a
asac uiap3 as-ehiofaphedR)-frdotlaminbl-snayl} -dimethyl-(tetrahydro- 399
}64 (@%pg'yk)hhmmmbﬂmwl am no) - benzyl ] - di met hyl -

! et rayErRoRViRRAIfackhd 1@}5&1{&%&{91}@% I-Gowgmoaod 1g am3

hidh-£ %—'agmﬂ(’o% uth 8didd1. 799 . M~ 210- ]g@t ?/5 Wile

07 9 0
S S e
P 5414 €3 42111yh10rp b{,gzoq]émn}yg-bergyljf 1F1Eetllyd]_q§)peﬁe}1%1%@1 1€m€11d32 H, L 377
B. 4 Hy-3MichlFrodBazbyReiroiberB )1 -18ethd-pydolidiniam iglide Hz, 363

:';'4H) 1 3 L@k Rero-pheyGérRSAiRdNA1) -C(Bhedidyy-H 4. 71510
@éﬂf iyl é@aﬁgn udiBoBd, Héé S%N}S 18, 112?3y 38. C

{4- -(3- ﬁ%o—ph&n@ﬂ-a@é&@ﬁaﬂg&] %Ienzyl }gl -}n’éhlypﬂbéfmugp d 143

Jodlde

57  l-methyl-1-{4-{3-(3-trifluoromethyl-phenyl)-acryloylamino]-benzyl} - 403
piperidinium iodide \

59  4-[4-(3,4-dichloro-benzoylamino)-benzyl]-4-methyl-morpholin-4-ium icdide 379

60  4-{4-[3-(3,4-dichloro-phenyl)-acryloylamino]-benzyl}-4-methyl-morpholin- 405
4-jum iodide

61  4-{4-[3-(3-bromo-phenyl)-acryloylamino]-benzyl}-4-methyl-morpholin-4- 415
tum iodide

63  allyl-{4-[3-(3-bromo-phenyl)-acryloylamino]-benzyl} -methyl-(tetrahydro- 487
thiopyran-4-yl)-ammonium iodide

66  dimethyl-(tetrahydro-pyran-4-yl)-[4-(3-m-tolyl-acryloylamino)-benzyl]- 379
ammonium iodide

67  dimethyl-(tetrahydro-pyran-4-yl)-[4-(3-trifluoromethyl-benzoylamino)- 407
benzyl]-ammonium iodide

68  dimethyl-(tetrahydro-pyran-4-yl)-{4-[3-(3-trifluoromethyl-phenyl)- 433
acryloylamino]-benzyl} -ammonium iodide

69  dimethyl-[4-(3-methyl-benzoylamino)-benzyl]-(tetrahydro-pyran-4-yl)- 353

ammonium iodide
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A solution of Conmpound Ig (5.0 g) in 1:1 m xture of
McOH H20O was passed through a col um packed with -300
W@ 20h/08218DNn- exchange resin (Bi o- Rad, anal yti caPCyUsZIE5/022034
ani on exchange resin. AG 1-X8, 50-100 nesh, chloride
form. The colum was washed with MeOH and sone
ne and Et 20 were added to the flask. The sol ventMS

o,

H¥aved a6 . - - X o

* Macsiehspehl Ao@é‘r@iF@mO b@@l%kﬁ@%%@%&ﬁﬂﬁ&%@@?‘%’“ﬁ’

- whi tiediggonder (3.9 g, 95%. M 227-232C, M5 me 407
M 3Ok y1-{4H3 NBR-d{chDo-Mriny]) GBS IORRB10]-b@Ey D -Drbethyln, 431
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(tetrahydro R n= 387 yl)-angpni urtPi odi de,_34

[4-(4-chl or o*bei zoy| ani no) - benzgf)]é%m net hyl - (t% t rahydr

| - (tetrahyd

o-pyran-4-yl)- 373" Mt uhihg
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tetrahydro- pyran-4- 387 ylYyaBaoa®ds um i odi de {4-]3
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- di wé{aﬁgﬁpAf()tfmﬁnvaeloo 5 g)19as 3&9@%@@%56 ﬁff%ﬁrtt?nehenm
gg‘[ﬁjl% Cf](ﬂnfound 2a (2.25 mmol 0.45 g) and tetrahydro 4H- ran-4-one Compound 1b
di chloro acryl oyl am nj, benz

(Za%ylmot 0ad mip o BN 45@5 mffﬁ? 8y m&r)JmCVpS i dh fesiing

s% %\‘3\&4&% stlrred atrt for 12 hrs An aliquot of the reaction mixture showed the

| uoro )-acryl oyl am no] - benzyl } - di m
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{4-[3-(3-brono-phenyl)-acryl oyl am no] - benzyl }
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fol?oweg %y NaB(OAc);H (2.33 mmol, 0.5 g) and the reaction mixture was stirred at r.t. for 12

hrs. The mixture was made basic using a 2N NaOH solution, extracted with CH,Cl, and the
organic layer was washed with brine, then separated and dried over Na,SOy. The drying agent
was filtered and the solvent was removed in vacuo to yield methyl-[2-(4-nitro-phenyl)-ethyl]-
(tetrahydro-pyran-4-yl)-amine Compound 2b as a yellow oil. The product was purified by flash
column chromatography (10:1 CH.Cl:MeOH; R;0.8) to yield a yellow oil (0.58 g, 97%). MS
m/e 265 (M'H, 100%).

0,N H,N
2 SR e _
Q .

SnCl,.2H,0 (10.0 mmol, 2.25 g) was added to a solution of Compound 2b (2.19 mmol,
0.58 g) in EtOH (10 mL) at r.t. A mild exotherm was observed. The resulting yellow solution
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{4-[3-(3,4-dich|oro;:henyl)-acryloylanino]-bengJI }

/(Mg

Iodomethane (0.5 mL, excess) was added to a solution of Compound 2d (0.07 mmol,

0.03 g) in acetone (1.0 mL) and acetonitrile (1.0 mL) at r.t. The resulting solution was stirred
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Aty Gronig 32ORamot. B9 AL TCh H . bt By sobtion was

BlePeRay, dren dhshed (vxtlt%tarl@%y&’th@ a@bf E(ﬂﬁh(ﬁ]l (50 M?fﬂl‘l@ﬂbdﬂﬂ brlne The
i odi de 152 {4-[ (benzof uran- ) - am no

QrganiRBaYRy Mag seppraisfignglrss Py ] 47803 79d }(Wrﬁd %ﬁ%‘"%‘vag’r emoved in
Ja@H @@btain (4-hydroxymethyl-benzyl)-carbamic acid tert-butyl ester Compound 3b as a

white solid (5.2 g, 99% yield), which was used in the next step without further purification.

MnO; (9.6 g) was added to a solution of Compound 3b (21.2 mmol, 5.2 g) in
chloroform (60 mL), forming a black suspension that was stirred at r.t. overnight then filtered
through a pad of celite. The solvent was evaporated in vacuo to obtain (4-formyl-benzyl)-
carbamic acid tert-butyl ester Compound 3¢ as a white solid (4.3 g, 87% yield), which was used

in the next step without purification.
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yel 4 el e
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o o

Compound 3e was dissolved in CH,Cl;, then HCl in dioxane was added and the
mixture was stirred at r.t. for 12 hrs. The solvent was removed and the gummy residue was
made basic with 2N NaOH and extracted with EtOAc. The organic layer was washed with
brine, then separated and dried over Na,SO,. The drying agent was filtered and the solvent was
removed in vacuo to obtain (4-aminomethyl-benzyl)-methyl-(tetrahydro-pyran-4-yl)-amine
Compound 3f as a pale yellow 0il (0.3 g, 83% yield). MS m/e 235 (M*H, 100%).
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amUﬁtsN hemagli@ddsnll) ay EHF (Esmb)at 0¥t B raguitingse Wl(?(nzf«ax allowed

i 4 47N RaDMeso1 d
Al S A IS b R
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I rirett- Yho sof
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(€pahy8®-yrdn-4- N)-@n@o]-methyl}-benzyl) -3 (3 trlﬂuoromethyl phenyl)-acrylamide
Compound 3h (0.06 g, 49% yield). MS m/e 433 (M'H, IOO%).

By Oy
Ragpu Q

CHaJ,
CH2C12

O O

Mel (0.08 mL, 1.28 mmol) was added dropwise to a solution of Compbund 3h (0.07
mmol, 0.03 g) in a mixture of acetone:acetonitrile (2 mL). The resulting solution was stirred at
r.t. for 24h to provide a residue. The residue was washed with ether (2x 1 mL) and dried under
a high vacuum to provide Compound 64 (0.04 g, 93% yield) as an iodide salt. MS m/e 584
(M'H, 100%).
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Example 4
[4-(3,4-dichloro-benzoylamino)-benzyl]-dimethyl-(tetrahydro-
pyran-4-ylmethyl)-ammonium iodide (Cpd 18)

@&@

NaB(OAc);H
HCHO,

NaB(OAc):H o

NaB(OAc);H (3.5 mmol, 0.75 g) was added to a mixture of 4-nitro-benzaldehyde
Compound 4a (2.8 mmol, 0.42 g), (tetrahydro-pyran-4~yl)-methylamine Compound 4b (3.0
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\' I N 3c NaB(OAc)3H H O HCHO, NaB(QAc)3H O

NaB( OAc) 3H (2.8 mml, 0.58 g) was added to a m xture
wobkogonaeund 3c (2.6 mmol, 0.6 g) and PCT/US2005/022034

tetrahydro- pyran-4-yl am ne Conpound 3d (2.6 mmol, 0.26

g) in CH2C12 (25 m_) and the resulting suspension was
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obt a|SmC12 2H,0 (1.78 mmol, 0.4 g) was added to a solutlon of Compound 4¢ (1 13 mmol,
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lvemtonas revRVed & 1238 T esi CuE0rymads bsiney i) M‘QEQS‘WOD and the

S%Ua@?&Q@s Q22034 wifh CE-LEIZ (EXFZS Q}L)HT A Eorfthed3Bgatdc layers were
dried over Na,SO, and filtered, then the solvent was removed in yacuo to obtain 4-{[methyl-

(tetrahydro-pyran-4-ylmethyl)-amino]-methyl} -phenylamine Compound 4d as an orange-

yellow oil (0.25 g, 94%) used in the next step without purification. MS m/e 235 (M'H, 100%).

cl
cl
H,N 0 0
JCEs ok
le
w1 g Q
7~ ———— P de
Et;N, THF N
7

(0]

A solution of 3,4-dichlorobenzoy! chloride Compound 1e (0.29 mmol, 0.06 g) in THF
(1.0 mL) was added dropwise via syringe to a solution of Compound 4d (0.19 mmol, 0.04 g)
and Et;N (0.36 mmol, 0.05 mL) in THF (4 mL) at 0 °C. The resulting suspension was allowed

to warm to r.t. overnight, then made basic with a 2N NaOH solution and extracted with EtOAc
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1-{4-[3~(3,4-dichloro-phenyl)-acryloylamino]-benzyl} -1-methyl-
piperidinium iodide (Cpd 53)

H
N O'_)N '
OyN Q
5a b
. H_ ., 3 N
a 8 NaB(OAc)H Q

NaB(OAc);H (6.6 mmol, 1.4 g) was added to a mixture of 4-nitro-benzaldehyde
Compound 4a (6.0 mmol, 0.9 g), piperidine Compound 5a (9.0 mmol, 0.9 mL) and glacial
acetic acid (5 drops) in CH,Cl, (50 mL) and the resulting suspension was stirred at r.t.
ovemighﬁ The reaction mixture was made basic with a 2N NaOH solution and extracted with
CH,Cl,. The organic layer was washed with brine, then separated and dried over Na,SO,. The

drying agent was filtered and the solvent was removed in vacuo. The product was purified by
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A solution of 3-(3,4-dichloro-phenyl)-acryloyl chloride Compound 5d (0.21 mmol,
0.05 g) in THF (1.0 mL) was added dropwise via syringe to a solution of Compound 5S¢ (0.21
mmol, 0.04 g) and Et;N (5.1 mmol, 0.7 mL) in THF (4 mL) at 0°C. The resulting suspension
was allowed to warm to r.t. overnight, then made basic with a 2N NaOH solution and extracted
with EtOAc (25 mL). The aqueous layer was extracted with EtOAc (2 X 10 mL). The organic
layers were washed with brine, dried over Na;SO4 and then filtered. The solvent was removed
in vacuo to yield 3-(3,4-dichloro-phenyl)-N-(4-piperidin-1-ylmethyl-phenyl)-acrylamide
Compound 5e as a yellow solid. The product was purified by preparative TLC (10:1
EtOAc:MeOH; Rf 0.4) to yield a yellow oil which was converted to the hydrochloride salt by
dissolving a solution of Compound 5e in CHCl, with a solution of HCI in Et;0, followed by
removal of the solvent (0.05 g, 60%). MS m/e 389 (M'H, 100%)..



mol, 0.35 g) and glacial acetic acid (3 drops) in

CH2C12 (50 nlL) and the resulting suspension was
watiosned3at r.t. overnight. An aliquot of the PERUS2005022034
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(MrH, 100%. G ClL H N OExan@led \ C HN 4d iNCl
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Compound 4d (0.19 nmmol, 0.04 g) and Et3N (0.36 mol,
0:05 nm.) in THE (4 nE) at 0 C NHhe resg g
suspension was allowed to warmto r.t. @ ni ght,
then made basic with a 2N NaQH spl uti ebh and extract ed
with Et OAc 53 WO 2006/ 12135 US2005/ 022034 (15
m.). The aquedub<le was edtracted with BffOAc (2 X
10 nL). The organ ayers r shed wi bri ne,
dried over Na2S %@é@ The $ol ilent was

removed in vacuo to yi el d 3, 4-di chl or o- N

{[met hyl - (t et rahydr o- pyran-4-yl nmet hyl ) - am no] - net hyl ;
- phenydB(OAc);H (11.87 mmol, 2.52 g) was added to a mixture of 3-nitrobenzaldehyde

Compound 6a (9.89 mmol, 1.49 g) and 4-amino-tetrahydro-pyran Compound 3d (9.89 mmol,

diyi ng age%h was: fil

met hyl - (4- ni t r o-1Hé
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1.00 g) in CH,Cl, (50 mL) and the resulting suspension was stirred overnight at r.t. The
reaction mixture was made basic with a 2N NaOH solution and extracted with CH,Cl,. The
organic layer was washed with brine, then separated and dried over MgSQO,. The drying agent
was filtered and the solvent was removed in vacuo. The product was purified by flash column
chromatography (9:1 CH,Cl,:MeOH) to yield (3-nitro-benzyl)-(tetrahydro-pyran-4-yl)-amine
Compound 6b as a yellow oil (1.91 g, 82%). (This portion of Example 6 was adapted from
Shiroshi, et al., J. Med. Chem., 2000, 43, 2049). MS m/e 237 (M'H, 100%); "H NMR (300
MHz, CDCl3) 8 1.35-1.53 (m, 4H), 1.82-1.95 (d, 2H), 2.65-2.8 (m, 1H), 3.38 (dt, J = 3.2 Hz, J
= 11.2 Hz, 2H), 3.92-4.05 (m, 4H), 7.45-7.54 (t, 1H), 7.65-7.72 (d, 1H), 8.07-8.15 (d, 1H), 8.22
(s, 1H).
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wa@20bp/0§0394 g, 52% . M5 mie 407 (M+H, 100% . QCTZUS20Q5/022034

ClL"l'l O~ O HNCH3, HN CHC1l2 OCpd 18 1 4e N
,N OO I|odonethane (0.5 1nL) was added to a solution
of Conmpound 4e (8,97 [, 0.03 giji n_.acetone (1.0
m.) and acetonitrfl Onm) at r.t e resulting .
solution was allo stand oveg , after which
a yellow precipitate s observed. The| sol vent was

removed in vacuo and tfe yellow solid washed wi th

Et20 (2 X 1 L) to obtan 18 as_a yell ow

solid (0.03 g, 96%. 7/ (I\/l 1p0%,. Exanple 5
1- {4-[3-(3,4-dichlor nWa?c%}zw oykag/no] - benzyl }
- 1- et hyl - plperldlnlu i odi de (Cpd 53)C]—| JN &ZN OMWN

\ H % ag;g d:Ns scﬁ@ncm‘%%“&%@delwd Mﬁo%%ﬁ Ox! 1(1@105 OWU%L) whs 4dded to

g) was m Xt ure "o “ni tro-benzal

RIS SCLEIAS MR AN I A AT NP
n(rgol%[_ggé;yd?ed(ln %né'rfm)n ﬂﬁ%@ e%&'id?llnnxﬁ‘r‘ee&ds%tlﬁgd Ark. 5101d1r7Q;9§)An

the resulting suspension wa
abiiat p&idfe eeactiontmixturpsbpyiedhe formmaion o&BredR MFE 2tle 1%@) The

' %@ %ﬁﬂfﬁw\é\g IBQdeaDagJNVJ\Iﬂg’*NSI@JdH éo‘mloﬁggd éeﬁta&@&{;vﬁg Cﬁﬁ(ﬁlp The

e organi c ayer was washed bri ne,
csgprlatedanvashelt WighibringetheNgpg@mgd a“F‘HEled GY%flMﬂ;SOag &g dryjag agent

\I/z{s I gﬁgrreg gnc?tﬂg sc}]% dﬂé@@&edmﬁ%cﬂ@ [53%@81 m'eﬂgﬂ@cdiﬁ’o -bdB81)-(tetrahydro-

ur|
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\%Oh% mk%%nﬁc%uéfﬂ eM n%%vifoi (Pi %B&g%@” s BW%&%‘ ABCL,)  1.60-
MZE(IHZQHI) N Ik, 3H()),020,@O-‘. B (s, HEN 3,381t 1. 0= 21330, N=5¢.23, 2H) 3.68 (s,

2H), 4.02-4.10 (m, 2H), 7.43-7.54 (1, 1H), 7.65-7.72 (d, 1H), 8.07-8.15 (d, 1H), 8.22 (s, 1H).
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SnCl,.2H,0 (14.868 mmol, 3.35 g) was added to a solution of Compound 6¢ (3.72
mmol, 0.930 g) in absolute ethanol (30 mL) at r.t. The reaction mixture was stirred overnight at
40°C. An aliquot of the reaction mixture showed the formation of product (MS m/e 221,
100%). The solvent was removed in vacuo to obtain an orange solid, which was made basic to
pH 9 with a 1N NaOH solution. The product was extracted with EtOAc, then dried over
MgSO, and filtered. The solvent was removed in vacuo to obtain (3-amino-benzyl)-methyl-
(tetrahydro-pyran-4-yl)-amine Compound 6d as a yellow oil (0.490 g). MS m/e 221 (M'H,
100%); '"H NMR (300 MHz, CDCl;) § 1.58-1.80 (m, 4H), 2.22 (s, 3H), 2.57-2.63 (m, 1H), 3.36
(dt, J=3.2 Hz, ] = 11.2 Hz, 2H), 3.50 (s, 2H), 3.65 (br, 2H), 3.98-4.10 (d, 2H), 6.55-6.62 (d,
1H), 6.70 (i, 2H), 7.05-7.12 (t, 1H).
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N UU SnCi2. 2H20 (10.0 mmol, 2.25 g) was added to a
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7.45-7.52 (d, 1H), 7.55-7.65 (d, 2H), 7.65-7.72 (m, 1H), 7.95 (m, 1H), 8.25 (s, H).
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lodomethane (0.0161 mol, 1.0 mL) was added to a solution of Compound 6e (0.0674
mmol, 0.0265 g) in acetonitrile (3 mL) and acetone (3 drops) at r.t. The resulting solution was
stirred overnight, then the solvent was removed in vacuo. The product was washed with Et,0
(10 mL) and dried in a vacuum oven for 12 hrs to provide Compound 7 as an orange solid

(0.0326 g, 90.3%). MS m/e 407 (M, 100%).



N N | odonet hane (0.5 nL) was added to a solution of

Conpound 5e (0.06 mmol, 0.025 g) in acetone (1.0 nl)
wareeacasdnitrile (1.0 nb) at r.t. The resul tiPQI/US2005/022034

solution was allowed to stand overnight, after which

a yell ow preci pitate was observed. The sol vent was

reno n I |
er 200008 Yo p e, o TS Mt B BB HASRR
m[st(ahalst oft@r 6@nmprnd3¥ghe phSentiyeBBA nfaylbe pEREd inEliding] it got limited
b I
to @fs( §/Eahs ?pef{a%t?rgwgg%gyh :naEO) yle)nzgrrlmnl um i odi de

Cpd 7) NHL ON/ ~6b OO,NH 3d ONH NaB(OAc)3H
__@@ O Np®( OAc) 3H (11. 87 mml , 2. 52 g) was added to a MS

gmi xt U[39(3erorﬁo-Bérbb;@hﬁﬂd)&ied@hydimeth@mmhﬁﬂo'@ﬁaﬁ 9:y809 419
Mol , apdméBulliodddd 4- am no-tetrahydro-pyran Conpound 3d

3§ 9. 89 é (32 3Lbr01%r%-‘%%n% -ab 10 o?b dé?l}rﬂﬂ)let Stegrth%/dro- 445

resul tirre overn| t. The
r eact

5&ol ut} dﬂ 1% br@WPﬁ%}yg&CWﬁWgﬁ“@ééﬂwﬂTﬁg el r%lger dml? e’
was d wth brine, then separated and dried over

56 SO4 1-mﬁexldf[wawglﬂagr@npthyknmzqu@q)et&n%vﬂﬂopw@l@a? vent377
was r@diieed i n vacuo. The product was purified by

68| ash diz@ktyMetramhiromRiangrapity(3{Sfidor G Deide Qenirtodr 407
y| el dbémylHainbonfaeriadild - (t et rahydr o- pyran-4-yl ) -amni ne

np oy ‘3 Q)E;? 8 (3/ £ hicﬁ’l\ééo%ﬂen}(lﬂ-a&ﬂloﬁam&gf@enzy(l }Uairﬁethyl- 431

port| was adapted from Shiroshi,

t
Thoio bt .%%ﬂuzoopé%éab@ ol AR

1. 82- imggn{uam , 2.65-2.8 (m 1H), 3.38 (dt, J = 3.2
:112Hz 2H), 3. ExadpBY (m 4H), 7.45-7.54

(19 (el Bt st S 2,

6b 6¢C NH N E&HOydroNaB-@Ad)-BhinGni@m iodide (Cpd 33)

' Cl .
NH
H,N
2 F3C 0
OH y
14 N/ O 7Ta 7b N

@

EDIC hydrochloride (0.33 mmol, 0.07 g) was added in one portion to a suspension of

O

(4-amino-benzyl)-methyl-(tetrahydro-pyran-4-yl)-amine Compound 1d (0.25 mmol, 0.06 g), 4-
chloro-3-trifluoromethyi-benzoic acid Compound 7a (0.22 mmol, 0.05 g) and HOBt (0.22
mmol, 0.03 g) in DMF (5.0 mL) at 0°C. The resulting suspension was warmed to 1.t. and a
crystal of DMAP and Et;N (0.65 mmol, 0.1 mL) were added. The mixture was stirred
overnight and produced an orange-yellow suspension. The suspension was poured into water
and the aqueous layer was extracted with EtOAc (25 mL). The organic layer was washed with
water (2 X 20 mL), then a solution of 5% NaOH (10 mL) and brine. The organic layer was

separated, dried over Na,SO, and filtered. The solvent was removed in vacuo to yield a
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An aqueous sol ution of formal dehyde (37% solution, 9.4
mol, 0.70 nL) was added to a solution of Conpound 6b
w@ 300001218D1 , 1.91 g) in CH2Cl2, followed by NaB(1X830854022034
(9.70 pmol, 2:06 g) added in one portion. The

reaction m xture was stirred at r.t. for 12 hrs. An

d N-
reGpbel ¥lch s bR TR bB Ty 015 EORGEVEDR) (il ﬁf‘é"“’ N
© (Al setimpid@ettahgdro-pwiand-d)- mmcwa@fhsébphﬂnvbﬁ-taﬂ@or@%@thﬂcb@é@mlde
brlne
C?Wéﬁmgggg} t%gﬁgﬂag éleb%8%§¥ﬁ{6%§§yyﬁﬁgﬁgr$yﬁg agent
was filtered and the sol vent renmoved in vacuo to
yi el d met hylCi(3-nitro-benzyl)-(t&
pyran-4-yl)-ani Cbnpound‘G% S

ellowoil (1.87
- Wi thout further

g), whichF d in the next

purification. n7/-e 251 H, 100% ;x; H NMR (300

. MHz, CDC13) S 1.@0-NH.. 82 g§F’4kb, 314),
2.60-2.75 (m 1M, 3=3¢ ({thCl3 = 3.2 = 11.2 Hz,
2H), 3.68 (s, 2H), w2- m 2H), 5\7 54 (t,

1H), 7.65-7.72 (d,7é ) 22 (s,
1H. 02N H, N 6c | bd 2. 2H, ONN O D@@zj:. 2H20
(14.868 mol, 3.35 g) was/added to a solutiog of
Conmpound 6¢ (3 72 mmol , g) in absolute ano
(30 nmL) at r.t. The react oW mi xture was stirred

over p &%Fﬁth‘g @0% ) o?&éd‘wQEol&fon o‘P%ofi ?é\ﬁ&iiﬂwom i, 903 g)in

shome roduc
CFhél, $b) wénat Madhe mvmomnowaw@m@lg%taﬁﬁlnwlaﬁl P

p?e%ipﬁt%é g\r%@ Bﬁsﬁw@@s’ﬂgasgﬁ/elg ik Ferﬁoged Iﬂ'daglo%ﬁ h‘neg)‘/elllcN' Nﬁ'igd'as washed

Ct was extracted wt
vdihiFe®) @vet nllwwémﬁompdunéﬁ%@ls a YPHeW§@JM/(@rQP gw%ﬁs/ ) MS e 441
( ﬁnﬁﬁﬂ)in vacuo to obtain (3-am no-benzyl)-nethyl -
%fetra ydr o- pyran-4-yl)-am ne Conpound 6d as a yell ow
oi | (0.490 g). M5 me 221 (N4, 1009 ; "H NVR (300
MHz, CDO3) S 1.58-1. 80 n’-{F——E%Pb—zzz( 3H)
2 57 2.68 (m2SEHE-3, 43d18ﬁ0r0{bd1tz,0y]ﬂmm03b@1zﬂi dlrdeth'y]-ll 2 Hz,

6 55 g gg ggtétra%% furé ?@l 1?ethylg%:%mo1§ rgg d.A}de](gpé ?5)

57 WO 2006/ 012135 PCT/ US2005/ 022034 ]@1 cL cl Cl : N
O H2N 6d le C1 6e N Et3N, THE N

O,N Hsz
8a

4a NaB(OAc);H,
CHO CHyCl,,Et;N
0

NaB(OAc);H (3.5 mmol, 0.75 g) was added to a mixture of 4-nitro-benzaldehyde
Compound 4a (2.8 mmol, 0.42 g), (S)-(+")-(tetrahydro-furan-2-yl)-methylamine Compound 8a
(3.0 mmol, 0.3 mL) and glacial acetic acid (2 drops) in CH,Cl, (25 mL) and the resulting
suspension was allowed to stir at room temperature for 12 hrs. An aliquot of the reaction
mixture showed the formation of (S)-(4-nitro-benzyl)-(tetrahydro-furan-2-ylmethyl)-amine
Compound 8b (MS m/e 237, 100%).
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O 60 A solution of 3,4-dichlorobenzoyl chloride
Conmpound e (0.250 nmmmol, 0.0523 g) was added dropw se
wo eooa/0s11But i on of Conpound 6d (0.227 nmol, 0. 0BODU§I005/022034
and Et3N (0.250 nmmol, 0.04 nmL) in THE (10 nL) at 0 C

The resulting suspension was allowed to warmto r.t.
overnight. An aliqgggt of the reacgjon m xture showed
the formati on of produst (M5 n7/e 393 100% . The
reacti on m xture was e basic mntw 2N NaOH
solution and extracged=w th EtCAq;c e organic |ayers
were washed with brine drled over ‘MgSO4 and then
filtered. The solven ved in“vacuo to yield
3, 4-dichloro-N(3- {[net yIN&3§g @ﬁydro pyran 4-yl) -

am no] - met hyl } - phenyl| 6e. The
product was purified prepér%t|ve C (9:1

L% Sl il T 00 B e

the.r&#3tidn lﬁﬁtu(rﬂfolléﬂv&d b}2Nﬁ](O(A$)3H3H}6 mnzl @17522) 2Bd (heyreattifyn mixture was

ﬁ.\ﬁ%_ &gtggt r(tI ﬁ),r 2 %ﬁ) ,"ljl_% .TefE)tm(l dr,nxtjlre:\b% ﬁf%ﬂ%ﬁ \5@1 ?J Elgéflts,gllﬁl)mn and

whixtractéd 45k THEA,.(‘the dibnic 1dyeb Sagwibed with Biif)e, separgd Fndrdried over

Nerds it ind el b i veles o g v ine Ebmy

résQIﬁ@ ﬂ‘ﬁb bistaiged WasGpéctrommopicallly. Bamtidrizad & Edde thethyl- @ -nitro-benzyl)-

e R s RN R LS

resulting solution mg stirred overnight, then the
sol vent was renmoved®?t1_vacuo.. The}bw duct was washed

with Et20 (10 ni) and d ied inav m oven for 12
hrs to provide ConpguRd{7 as an or solid (0.0326
, 90.3%. M5 nile 07 (M SiQOZ,0 2006/ 012135

PCT/ US2005/ 022034 UsiTn 'hﬁ%g;ﬁtedureNof Exanpl e 6
and appropriate known reage and starxing materials,
ot her conpounds of th esent inven n may be
prepared including, b ot limted (NB Mal ts

Spec data as Ms role MtH):" Cpd Nane
[ 3- ( el PFROKERY moamﬁcg) waeatdziyd ﬂo-ad;PWét)lh?ﬁ Cqensppd$fydgnmel,

-[334)’ r) %@)1‘%@5 mL% Jageny ac r %118@ s@!@hon was stn'red overnight. The

oylan1no - benzyl |nefh

so(veewaammnvgd ingdaguo. e anstdne ) baalﬁﬁ‘i)wattu AN %’“512“ the
%o%s [agg’r v&ag' <R ﬂ@w b, @&y aRt BRhbiRQNA¥ntc1dyeiBlere

I nium
dned over Na,SO,, filtered and the solvent was removed in vacuo to obtain (S) -4-{[methyl-
(tetrahydro-furan-2-ylmethyl)-amino]-methyl} -phenylamine Compound 8d as a thick yellow
0il (0.54 g, 88% yield), which was used in the next step without purification. MS m/e 221

(M'H, 100%).
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i odi de 56
1-methyl -1 -[3-(3-trifluoronethyl -benzoyl am no) - benzyl |
WO piop®I3iias ni um 377 i odi de 65 PCT/US2005/022034
di met hyl - (t et rahydro-pyran-4-yl)-[3-(3-trifl uoronethyl
- benzoyl am no) - 407 benzyl]-annnniun1iodide 83
cycl ohexyl - al
{3-[3-(3, 4-di chl oro- phenyl) acryl m noj - benzyl }
- -dinmethyl- 431 ni um ¥lodi
. cycl ohexyl -{3-[3-(4 oro nyI) ryl oy] am no] - benz
yl }-di nmet hyl - 381 ni u dlde '
[4-(4-chl oro-3 -t8iflyorong
- benzoyl am no) - benzyL$¢d|nekh I-
(tetrahydro-pyran-4- yI - arroRtu | odl (Cpd 33) C
C F3C H, N F3C O NH GuraTih | F°N OO EDC
hydrochl ori de (0. 33 , 0.07 g) was-aflded in one
. portion to a suspension of
(4- am no- benzyl ) - met hyl - (tetrahydro p n-4-y|)-an1ne
Conmpound Id (0.25 mol, 0.06 g), 4- O
chl oro-3-trifluoronethyl - ben20|c aci d Conpound 7a
(0. 22 3tiby ofB,DBiclfprodectoyiGRloril OC @Bpountiibé (0.23.1080lg).0F g) in THF

A5 Bt S0 o OB 28RN LAY g o

iy THP (3]mm.a)t oveaml theleedion Tiieturiwas smreed\msmght rhegale yellow

overn ced an _or I
suls\éeénsgolagﬁé H%‘ir%%g E ¥ 6123 NES Oext ?e%gw l‘%’ Aggﬁ(gﬂl?ﬁ eﬁl%l %amc layer was
wlaghee fivithaditeg K X 20 gl follotved BY @@x& (IZS orghiic laFtrevas rsgamtq;i, dried over

%a%ﬁpﬁﬁ%w g’gs NAWI t%ﬁsd\é\lﬁqt(i\jed hipciio anc ;h% rg‘x?f;ﬁulﬁﬁergméﬁle was purified

b, piepirath@sTL (5@ parca,et M«biad yoidgS)- Nazim@hlemf{|[mctbylét¢trahydr0-

ﬁgg’ﬁe)%/sygi n)sanﬁ&%/rﬂégﬁ f/;wg &g%%g ?des o%d\‘lja?%s E%alggellow solid

(RO6 §,feil o). MiSamfer®pva, e%JLC (15:1 CH2Cl 2: MeCH) to
provi de 4-chloro-N (4- {

[ met hyl - (t et rahgdr o-qpyran-4-yl ) - an1no¢rnethyl }
-phenyl)-3-trifl ye - benzani pe<(’ Conmpound 7b
(0.06 g, 63% as aI e yel |l ow sol MS me 427 ( MtH,
100%9. C1 Ad F3C NH C %912 O

Todomethane (0.5 mL) was added to a solution of Compound 8e (0.07 mmol, 0.03 g) in
CH,Cl, (1.0 mL) at r.t. and the resulting solution was allowed to stand overnight. A yellow
precipitate was observed. The solvent was removed i vacuo and the yellow solid was washed
with Et,O to obtain Compound 15 as a off-white powder (0.04 g, 97%). MS m/e 534 (M,
100%).

Using the procedure of Example 8 and the appropriate known reagents and starting
materials, other compounds of the invention may be prepared including, (MS: Mass Spec data

as MS m/e M"H):



Cpd 33 N 7b NI O Qt Do Q | odonethane (0.5 nL) was
added to a solution of Conpound 7b (0.07 mol, 0.03 g)
WO Rr0060HAGE 2 (1.0 nL) at r.t. The resulting sol PCT/WR2005/022034
stood overnight, after which a pale yellow
preci pitate was observed. The sol vent was renoved in
Cvdacuc%\]ad the yel | ow soI id was washed vvlth Et 20 (2 >§/IS

an ‘J-' aldlla ~ade—Cohpo A d

169, Y[ Ardiclotarbenzpino Tig0oq - dEetvip ey - R 407
d(st282 qun(;mayﬂéammhgrlojlb@nzoyl am no) - benzyl ] - di net hyl -

1dst et r@ [05-EMbBIHZmYd1eR {chp byl parmins]-henryi pdinter d 19)2
02N EQ&léhyd;’d\lme ﬁ?lnidhiyl)&ﬁmiﬂal?e}z@ﬁa])da]H gH% CI—|2(¥I( g:p )
Et 3N eo . NaB(QOAc) 3H (3.5 | 5) 75 g) was added to a
m xture of 4-nitro-benzal Bg;‘i%pé%* Conpound 4a (2.8

mrol, 0. 42 Agpethyl-4-(4-{[3-(3-trifluoromethyl-phenyl)-acryloylamino]-

L T Lo

drops) in CH2A 2 (25 nlL) and e resulting suspensi on

was allowed to stir at roomt efgtike for 12 hrs. An

al i quot of t heBecHHTHI on Eur} showed the fornation

of

(S)-(4-nitro-benzyl etra o?ro fur -yl met hyl ) - am

ne Conpound 8b (MS nf &) 0@1 980 WO_2006/. 012135

PCT/ US2005/ 022034 0, Ny O NNg% SE3HN - RN

NaB( OAc) 3H, 0 CH2C12 0 An &Hedous sol ut.lembf

for mal dehyde (37% solution, 9.6 mol, S

addeNaBEOAG)HE (¥ Banniloh! hixrasredeids p geere @9(%8@63&&1)23}%

ce{rﬁeimlc ¢ adl e‘rf-bl%l%éet@onﬂ)%lncf 0 Z? ﬂrﬁ'ﬁdl A 7r§) %hdEpWeIe Compound 9a
to he“reaction

(¥ ook 0:0E snlb) as CHi@Eo(20utLh am\tllﬁlﬁ@}qt@&)ﬂ@@qﬂé‘ﬁ“ HAYStirigg at room

el i M R iR P IATAK OV R U0 VR teida v

exiragted gvﬂgﬁhﬂlvmdhe Ongiirtl(elam wan tvaghsé with biiag Fem&?draé%\ﬁéid’ver

Na{kd’ aqhe dryir %eaggﬁ] 0¥ filtered and the solvent was removed in vacuo to a crude
product as a pale yellow oil. MS m/e 307 (M'H, 100%). The product was purified by prep
TLC (10:1 CH,Cl,/MeOH, Rf = 0.5) to yield (4-morpholin-4-ylmethyl-benzyl)-carbamic acid

!

tert-butyl ester Compound 9b.

BocHN
H,N
9b |
HCl,
9¢
N /\ NaOH
N/\)

O

Compound 9b was dissolved in CH,Cl, and was stirred with HCl in dioxane at r.t. for
12 hrs. The solvent was removed to obtain a gummy residue, which was basified with 2N
NaOH and extracted with EtOAc. The organic layer was washed with brine, separated and
dried over Na2,S0,. The drying agent was filtered and the solvent was removed i vacuo to
obtain 4-morpholin-4-ylmethyl-benzylamine Compound 9¢ as pale yellow oil (wt. 0.09 g, 58%
yield). MS m/e 207 (MH, 100%).
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resi due thus obtai ned was spectroscopically
characterized to be (S)-nethyl-(4-nitro-benzyl)-

WO t@bnad1gdir o- f ur an- 2- yl met hyl ) - am ne Conpound BCT/(82008/022034

. M5 me 251 (MtH, 100% . O2N H2N 8c SnCl2. 2H20 8d

NEtOH-N eo O SnCl2.2H20 (10.0 mmol, 2.35 g) was
added to a solution of Conpound &wF;(2.8 nunol, 0.74 Q)
in EtOH (25 nmL) at r.t. and_the resulting yellow
solution was stirred overni : sol vent was
renoved in vacuo. The r ified wwth 2N
NaCH sol uti 8aNand t he us Iayer]mas extract ed

i conbi ne ani c | ayers

he sol vent was

were dried ogé

removed in va to obt ai 85-4-{[
(tetrahydro-gyrﬁn 2-yhnet —am no | '} - phenyl am
ne Conpound 8d & hICk ellow oil 4 g, 88%

t hout

purification. M 0221 H, 100% .
2006/ 012135 PCT/ US2005/ 02 4 Cl C1 H2N /bé O &d

le O144 -N O Et3N, THE $¢ ON O A sol n of

3, 4-di chl orobenzoyl chloride Conmpound le (0.725 mo

0. OSA%lu'nGn Ji*'ﬁ@(—t%ﬂﬂ&%m%ﬁ &ﬂ\@l%@}jacb@oﬁ chiehas cafphd 3g (0 3 mmol,

npound 8d (0.25 innol, ﬁ Et3N§18§){ﬁm 04 g)
0@7 gyin Tﬁ%m@m&a@@d@pw&@ tQresolifign PhECmRetRt P61 epely &
a:\{i@&ﬁtd § kBRI, @warn&)gmrﬂﬂhﬁmpﬁdt @°0. et heQbultiid SRPBS dvasaBowed

poured in water and was extracted wth E
toTHETGP FhRVanighly dihe veastion paisMETVaRi PRRTISY ith ;ﬁag{{fﬁluﬂﬁ’fg and was

e{tPa'c!e@wﬂ EWA@(Z':Q& _"ﬂﬂ@a(?l SANCr WA raNESwBIER@ARL(E X, 10 mL).
dried over and iltered. The_saol ven

Theergeitiellayers Wg@mslae,qldmﬂﬂvémﬁ dksm| dppqll gver INEAN én(\%\g]éered The solvent
V\nye'nro'v&gz n \*9&2&5@9@&@5‘1&1\4{&/*@9@ %uilrﬁly 1%@uaﬁ reffaative TLC

( qu awc%#&w& 391'= ;‘52%%12%‘} NrFét”IWﬂ’l}o lﬁﬁevrhw ﬁtﬂéﬁgh M@

n@ﬂ%&@] gﬁe ?-a@rypcx%u@e &hoama ﬁpéslaq)ale(ﬁn&ﬁscg;d (6.08%, 77%). MS
M4 100%. ClL Cl Cl OO HN CH3I, HN
m/e 405 (M B, 100%).

yield), which maﬁ;z: qﬁéke next step
3

CHyl, de6”
CH,Cly
—_—
O
N >N
@ O

Mel (1.28 mmol, 0.08 mL) was added dropwise to a solution of Compound 9d (0.07
mmol, 0.03 g) in a mixture of acetone/acetonitrile (2 mL). The solution was stirred at room
temperature for 24 hrs and concentrated. The resulting residue was washed with ether (2x1

mL) and dried under high vacuum to give Compound 62 (0.03 g, 78%). MS nm/e 546 (M).
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CH2Cl, Se Cpd 16 -NND OO I|odonethane (0.5 nlL)
was added to a solution of Conpound 8e (0.07 mol,
wa@2@38/0¢9135 n CHZC12 (1.0 nlL) at r.t. and the reBOl/UBIG5/022034

solution was allowed to stand overnight. A yellow

preci pitate was observed. The sol vent was renoved in
vacuo and the yell ow soli Washed wth Et20 to

obtai n Conpound 15 as a = e powder (0.04 g, k
97% . M5 M e[4534rdihd-benkOP8Mino isingd]-t sbhprybdakting of

Exanpl e 8 and the appro |ate 0 r-gagent s and
starting materials, g\r@o‘)dﬁ? the i nvention

may be prepared incl udi ng, . Mass Spec data as M
infe MHH): 62 WD 2006/ 012135 PCH,WS2005/ 022034 Cpd
Name M5 16 O,N '

(2R) - [4(34d|ch { 0- ban ann enZyI]-dimsthyI-(
tdtrahydro-furan 7 Z_yeret-huyI) jum i odi de 165

(2S,)- {4-[($-chlBr0-1 NaBOAc)H, 3
H-i ndol e- 2- car bony! )~Hhi @%lélpgﬁzyl } - d hyI - 412
(tetrahydro-furan-2-yl msggm@l) anmoni um i de Exanpl e

9 4-nethyl -4-(4- {
[ 3- ( BaBOAd)iIDrIO RN 2. pj"lg)nyds)ad@drt(yh mwnaapm}mro-benzaldehyde

met hyl } - ben i um iodi 6
ChpEn iag KR e it e CREBO BRI () Rl ) and
glakitied3é{Ae a3 Bl dfdps)8r RO, (400nﬂ)7an@ )hemltmg desgerts@navas allowed to stir
ag]@glt@?gneeﬁg%géfpdflgg @“ﬁgq‘fﬁﬁﬁ? the %%gfl?)%g%lgtuac gwéde tLé foerét%ln of
pRIIRQMBGN/9a35, 160976 mnu Mlctmnﬁm@ﬁzrd’ﬂ&és Uanﬁmrm 2N mowmyunon and
and the re suspensi on_was [r.e
s R L GBS R MER B FAS RL 8 and i over
Nagst, f frﬁéjdt\ﬁnfghgéthbklﬁ]rdnaidndthe@nlvaﬂdvamoved(bm}aatoed yigldt h
CH2Cl12. The organi c. er was h [i
cxtpar gt wno e o U O e vk Do gt
viak hic@nete and step @ithalt yedficanas renmoved in vacuo to a

crude product as a pale yellowoil. Ms mfe 307 (M"H,
10099 . The proguct was purified lggnprep TLC (10:1

CH2C12/ MeOH, =—Q.5) towyield
hyl - benzyl ) - carc acid

(4- nor phol i n- 4-

tert-butyl ester-=E&gnpound 9b. /
10p —NH N
HCHO, 10
NaB(OAc);H,
CH,Cl,

An aqueous solution of formaldehyde (37% solution, 9.6 mmol, 0.8 mL) was added to
a solution of Compound 10b (3.41 mmol, 0.8 g) in CH,Cl, followed by NaB(OAc);H (7.0
mmol, 1.5 g) and the mixture was allowed to stir at r.t. for 2 hrs. The reaction mixture was
basified with 2N NaOH solution and was extracted with CH,Cl,. The organic layer was
washed with brine, separated and dried over Na;SO4. The drying agent was filtered and the
solvent was removed in vacuo. The gummy residue was purified by column chromatography
(9:1 EtOAc/MeOH) to yield cyclohexyl-methyl-(4-nitro-benzyl)-amine Compound 10c¢ as
yellow oil (0.8 g, 94% yield). MS m/e 249 (M'H, 100%).
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BocHN HZN 9b HC1, 9¢ NaOH .N O ~O Conpound 9b was

di ssolved in CH2C12 and was stirred with HCl in
waoe@samasat r.t. for 12 hrs. The solvent was PEMDSES/022034

to obtain a gumy residue, which was basified with 2N

NaOH and extracted with Et OAc. The organic | ayer was

washed with brijig, separated ang, dried over Na2SOA.

The drying agent as filtered and)khe sol vent was

renoved ‘i n vacuo obt aénla 2H0
4- nor phol i n-4-yl yl vbenz\i ﬁ; ne—gonpound 9c as pal e

yellow oi |l (wt. 0109 3 58%gyiel dpa ™M§ me 207 (M+H,
100% . 63 WD 2006/ 0121 CT/ US2005/ 02 X
HNHN 3g O9d 9c d LO Et 3N, THE
solution of 3-(3-trifluoromnethyl-phenyl)-acryl oyl
chl 081 @e2lGENP6.0mun@g-€ 9. Basraddad to @s@trtlog)of Fﬁmmed(lﬁc {$:3 mmol,

0. §va 1n%§ﬁ8ﬁ@ﬁ¥?¥¥r?§n£ﬁl§% ?%lng%l% futl@%@ﬁiﬁ_‘l@d I%ﬁeréll%lEtl She

nuno
so(l\ae@t ms)relabve@@z vaEh® Thesmaldne wes bsidipdnish 8N wivtionagd the

acBJg% Wﬁayer was Xﬁgﬁﬂq@%gwﬁ % N Pmf £ aﬁlte'cglﬂbm:d((;rg&f?g l\é?e?s were

t1on and extract ed
dﬁdcaéxer Iﬂa&soﬂf)terefrmi tb@qw@@usw¢sa9re¢vedlasvaém o btag - D(HCFPheXyl'

TR e e D oA gy B PP MRERAL o vield
which wentsed watbe netreoedithout periisetican d13 mé J18SMI 1, WQ%QeI I ow
gunmy oil was purified by preparative TLC (10:1
CH2C12/ MeOH, Rf = 0.5) to yPeld
N- (4- mor phol i n- 4-yl et hy en
trifluoromet hyin phenylol?g I am de und 9d as a
9,

pal e yel | ow sol (0 405 ( M+H,
100% . CF3 CF3 @ : 10f

—_—
Et;N,
THF —NZ

A solution of 3-bromobenzoyl chloride Compound 10e (0.8 mmol, 0.15 g) was added
to a solution of Compound 10d (0.7 numol, 0.2 g) and Et;N (0.8 mmol, 0.14 mL) in THF (15
ml) in THF (5 mL) at 0°C and the reaction mixture was stirred overnight. The pale yellow

suspension was poured in water and was extracted with EtOAc (30 mL). The organic layer was
washed with water (2 X 20 mL) followed by 5% NaOH solution (10 mL) and brine. The
organic layer was separated, dried over Na,SO, and filtered. The solvent was removed in
vacuo and the resulting residue was purified by preparative TLC (15:1 CH2Cl/MeOH) to yield
3-bromo-N-{4-[(cyclohexyl-methyl-amino)-methyl]-phenyl} -benzamide Compound 10f as a
pale yellow solid (0.21 g, 75%). MS m/e 401 (M'H, 100%).
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010 HNHN 9d CH31, Cpd 62 CH2Cl2 WOl Mel (1.28

mol, 0.08 nL) was added dropwi se to a solution of
w@eopou1ds 9d (0.07 mol, 0.03 g) in a m xturePOf/US2005/022034

acetone/ acetonitrile (2 nL). The solution was stirred

at room tenperature for 24 hrs and concentrated. The

resulting residuge_ywas washed wt ther (2x1 nl) and
dried under hay uumto giB# ound 62 (0.03 g,
78% . M5 nile 5486—4{M. 64 WO 20 012135

PCT/ US2005/ 022034 pl e 10

exyl - di
rret hyI - ammni um | de 7?&)d a 02 02N /°\
| 0a 4a _ lob NH CHYINaB(OAc)3H, J¥<

HX , v~
Et 3N NaB( OAc) 3H (11.0 ogpl, 2.33 g) was s to a
m xture of 4-nitro-benzahdehyde Conpoung—a (10.0
mol, 1.51 g), cycl ohexy ne Conpound (-10. 5

mml, 1.2 nL) and gl aci acetic acid (57drops) in

CI%% d&?&ﬁan@‘té sﬁﬁg“ﬁaé‘?dd&%% doluin §1t@c91%%h@mf\o@§7 mimol, 0.03 ¢

room tenperature 12 hr
mamoqucu OafL)het. rlal feowing sswtwrewgﬂr?élwefeid frséend 8Y%ﬁ*?t fi yellow

iy wiod WhsBwashed

premgltag%‘é/ O%tsﬁ %MABtTﬁt E%Veﬁla%i P\@dll’é}l&gﬁmﬂ&gg&gxt ract ed

with EROGHRG1Ze Compound Jans @palweélpwwa%d RePdree @20 tS BYS e, M

1®g/ﬁarat ed and dried over Na2SO4. The drying agent was
tered and the solvent was renoved in vacuo to yield

cycl ohexyl - (4-ni tro-benzy a e Compound 10b as

yellow oil (1.56 g, 67% ﬁ%l ch was used in the

next step wicloneuyt-dipethiyt-{cH# byl ORiNe0248-catbChyINHpinol-

| O HCHO, NaB(OAc sol ution of

f or mal dehyde (37% bt ot g M‘d?%@%ﬁm was

added to a solution of Corrpound 10b (3.41 mmol, 0.8

g) in CH2Cl 2 foll owed by NaB(OAc) 3H ( nmmol, 1.5 g)

and the mixture was allowed to stir .t. for 2 hrs.

The reaction m re was
Br
S N 11a B—OH NH
OH 0
10f —
Pd(dppf),, 11b
—N, CH,Cl,

O e

K,CO; (0.2 mmol, 0.03 g) and a Pd(dppf), catalyst:DCM complex (1:1) (0.03 mmol ,
0.02 g) was added to a mixture of 3-bromo-N-{4-[(cyclohexyl-methyl-amino)-methyl]-
phenyl}-benzamide Compound 10f (0.1 mmol , 0.04 g) and p-tolylboronic acid Compound 11a
(0.12 mmol, 0.02 g) in a mixed solution of toluene/ethanol/water (7 mL/1 mL/1 mL). The
resulting suspension was heated to reflux for 5 hrs, concentrated and purified with preparative
TLC (10%MeOH/2% Et;N/88%EtOAc) to yield 4’-methyl-biphenyl-3-carboxylic acid {4-
[(cyclohexyl~methyl~amino)~methy1]-phenyl}amide Compound 11b (0.02 g, 48%). MS m/e
413 (M+1).
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basified with 2N NaOH sol ution and was extracted with

CH2Cl 2. The organic | ayer was washed with brine,
waepanatiesl and dried over Na2SO4. The dryi ng aPe€nUSWas5022034

filtered and the solvent was renoved in vacuo. The

gumy residue was purified by colum chromat ography

(9:1 Et OAc/ MeOH) to,yield

cycl ohexyl - met hyl -(/4- ni tr o- benzyl)

as yellow oil g, 94%yi el d)

100% . 65 WO 200§.@12135 PCT/ US2005

-/ SnCl2.2H20 (10c Et OH 10d SngE2. 2H20 (16. 0 nmol

3.6 g) was adf to a solution onpound 10c (3.2

nmmol, 0.8 g) EtOH (40 nL) at=K.t. and the

resul ting yell ow)solyti onCigls stir pettbverni ght. The

i ne Conmpound 10c
> e 249 (MtH,
422034 02N H2N '

sol vent was renmyed Y-n, vaguocl, The O esi was basified
with 2N NaOH sol uti aqueo yer was
extracted wth §12X30 m nbi ned

organi c | ayers wer dry ed over I\%ZSOZL @ered and

t he solvent was renpveq in vacuo to obx-w

4-[ (cycl ohexyl - net hyl -sm no) - net hyl | - pT] am ne
Conpound 10d as a thi cI ow oil (0. 698%
yield), which was used\iop oy

the next step hout

DUH foldg}?lgtlhf]%‘nﬁio %§mrlrﬂiog E% é%n£w aﬁéépg,@%%lﬁe tod solug?Qn (l)_f'eC()wound

11 é@r(nmmg zedwd)s Ohth @d’ekcfihe/a@ﬁmﬂﬂlmd ml0e. 5(n€L/6} 8 miD)] ThredBting
was added to a sol ut

SRS =0 BRSBTS AT TGP T O e g was
wilhkd bith HiE ©R1 Aik) aid drR€uideela hige viasied give m)mpwne 86401 g,
stirred overni ht The pal e yell ow suspension was
8%611#\’&%“’1%2\7\/&]%4 and was extracted with Et OAc (30 nl).
The organic |layer was washed with water (2 X 20, nlL)
fol | binmd theypra&vsng oFExssiplst lileiRd KnQVYAPProRHS FREHE an%ﬁtéﬂmg

i ' afda Znofis S: Mass
B R e e L ne
Spessiatatais M médiidlle was purified by preparative TLC
(15:1 CH2Ch/ MeOH) to yield
@dbrr@m N-{4- [(cycl ohexyl met hyl - am no) - net hyl | - pheny¥S

85 PR R GRONE, TUh. @3 @yimBlohael ignsel) d (0. 2ks
G im0 U e 6618 07

87  dimethyl-{4-[(4'-methyl-biphenyl-3- carbonyl)-ammo]—benzyl} ~(tetrahydro- 429
pyran-4-yl)-ammonium iodide

88  {4-[(biphenyl-4-carbonyl)-amino}-benzyl} -dimethyl-(tetrahydro-pyran-4- 415
yl)-ammonium iodide
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Br Br NHNH OCH3l, O/ \ CH2C12 |O Cpd 73 N NO O

| odonet hane (0.5 nL) was added to a solution of
w@eoppouids 10f (0.07 mmol, 0.03 g) in CH2Cl2 (RCDURL0D5/022034

at r.t. and the resulting solution was allowed to

stand overnight. A yellow precipitate was observed.

The sol vent was renoved Hf vacyo and the yellow solid

was washed with Et20 to Pro Compound 73 as a pale

yel | ow sol diche(h®l- B[ ( trmeB9¥%) H-iddSlend-earbai@!){akino]bensys) -

Exanpl e 11 cy exyl-dinmethyl - . . .

{4-[ (4" -net hyﬁ{eg%ﬁé” TQ‘S%XQ%B%“@W iodide ((pd 158)
benzyl } - anmoni um i odide (Cpd 86) Br lla B-OHNH O1
OH O lof _ Pd(dppf)2, 11b -N b N bl K, , C03
(0.2 mml, 0.03 g) and a_Pd(dppf) al yst : DCM
conplex (1:1) (0.03 2\ 0.02 g)iwas added to a

m xture of L\ N ,

3- br ono- N—{4-HP]ZIC cl ohexyl - hyl - am noy=fet hyl ] -

phenyl } - benzani/de \Conpound 10%=00. 1 Mpl , 0.04 g) and
p-tolyl bor oni cN\ac#/d Conpoundyd!la (0.1 [, 0.02 g)
in a mxed sdfiuti on of tldhuene/ et hanol er (7 /I
m/l nml). The regulting—suspension,ya eated to
reflux for 5 hrs, \concentepat ed and purifigd with
preparative TLC ¢10%veCHHB Et 3N/ 88%EtTAc) to yield
4' - met hyl - bi pheny -3Ocarggxyl ic acid {4-

[ (cycl ohexyl - et hyl -am ng)mpnet hyl | - phenyl\} any de
Conmpound 11b (0.02 g, 48%. Ms me 413 (WM®). 67 WD

2006458}(.2. 20335} nEl)mC;)rl/, b‘@% g‘o\galls%%geodglﬂ one'\g_cln%!) a rrml_tlul%]ol? (Mﬁiin&@enzyl)-
methyl-(tetrahydro-pyran-4-yl)-amine Compouhd 1d (0.25 mmol, 0.06 g), 1-methyl-1H-indole-
2-carboxylic acid Compound 12a (0.22 mmol, 0:04 g)yand HOBt (0.22 mmol, 0.03 g) in DMF
(5.0 mL) at 0°C. The resulting suspenlsion was warmed to r.t. and then a crystal of DMAP and

Et;N (0.65 mmol, 0.1 mL) was added and the reaction mixture was stirred overnight. The
resulting orange-yellow suspension was poured in water and was extracted with EtOAc (25
mL). The organic layer was washed with water (2 X 20 mL) followed by 5% NaOH solution
(10 mL) and brine. The organic layer was separated, dried over Na;SO, and filtered. The
solvent was removed in vacuo and the resulting residue was purified by preparative TLC (15:1
CH,Cl,/MeOH) to yield 1-methyl-1H-indole-2-carboxylic acid (4-{[methyl~(tetrahydro-pyran-
4-y1)-amino]-methyl}-phenyl)-amide Compound 12b as a pale yellow solid (0.05 g, 60%). MS
m/e 378 (M'H, 100%). ~
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N/ NOO I | odonethane (0.32 mmol , 0.02 nL) was added
dropwi se to a solution of Conpound 11b (0.012 rnnol,
w@2008135i n acetone/ acetonitrile (1 nL, 0.5 nmk¢DUS2005/022034
m.). The resulting solution was stirred at room
tenperature for 48 hrs and concentrated. The obtai ned
resi due was washed with ether (2x_1 nlL) and dried
under, a high jum t o gi ve Corfj d 86 (0.01 g,
89% . M5 nmle 42 H). Using the_pgkocedure of Exanple
11 and known app‘og'iate reagentslangd starting
materi al s, othepN gnpounds of the)b esent invention
may be prepared incj=d ng, (Ms: Mass/~Spec data as M5

nme MrH): Cpd Nab® MS 85 AN ‘

di net hyl - (t et rahydr raffd-yl)-

{4-[(4" -trifluoro - bfBfenyl - 3- &

carbonyl ) - am noj ;be | }—=ammohi um i ot d@ 87

di met hyl - {4-[ (4"-net hy) - bi phenyl - 3- carbgnyl ) - am no] - be
nzyl }- (tetrahydro- 428 pyran-4-yV5-a i um i odi de 88

{4-[ (bi phenyl - 4-car bon -am noj - benzyl ‘

-di net hyl - (tetrahydro{pyran-4- 415 vyl)\a ni um

i odi de 68 WO 2006/ 0121350PCT/ US2005/ 022 2 Exanple 12

di mest Og]:eglgge;&%é%}ﬁ%a?é'gﬁieh §92 §litiop of Compound 12D (0.08 mmol, 0.03 2
il CHIC1aMY 00Dy 4pY.1. aFhedniyin)e-veasTabionedno stoutl ahernighp ehdimg)lowppgcipitate

vt 8RB0 B (o g B VB, g g ghed with B0
1OFRaiP ColpOumdt1es as nyexibursalid.00 4; b dddereApl YMH, 100%).
nmet hyl - (t et rahydr o- pyran-4-yl)-am ne Conpound 1d (0.25
ggml aUngQ?ezﬁ}megﬂrg gBEfbhﬁlhp'ld 4 dnd dtadven a%mpﬁmb ooagédritcand siading
5B g SO BRAETEY & 16 ESE R PGS TG g e (s Mass
HspensiNg wad'marned to r.t. and then a crystal of
P and Et3N (0.65 mmol, 0.1 nL) was added and the
e ctign mxture was stirred overnight. The resultingg

poured—n—water—and;was

B2t r Hel(zahlgot Il-mdelpg @snylmnﬁépl-h%éylB—ﬁa&ﬂwgﬁlﬂé%?f%as“12

was histan-y h-agaroaiunyigdife 20 nlL) fol | owed by 5% NaCH

150 U{d-@fﬂ-bmmmlH-indo]e-2~carbony])~amino]-benzyl}-dimethyl-(tetrahydro- 456
pyran-4-yl)-ammonium iodide

161  dimethyl-{4-[(1-methyl-1H-indole-3-carbonyl)-amino]-benzyl }-(tetrahydro- 392
pyran-4-yl)-ammonium iodide

163 cyclohexyl-dimethyl-{4~[(1-methyl-1H-indole-2-carbony])-amino]—benzyl}- 390
ammonium iodide

166 bicyclo[2.2.l]hept-’l-ylmethyl-{4-[(5-chloro-lH-indole—2~carb0nyl)-amino]- 422
benzyl}-dimethyl-ammonium iodide

174 {4-[(3 -chloro-benzo[b]thiophene-2-carbonyl)-amino]-benzyl} -dimethyl- 429
(tetrahydro-pyran-4-yl)-ammonium iodide
175  {4-[(2,5-dichloro-thiophene-3-carbonyl)-amino]-benzyl} -dimethyl- 413

(tetrahydro-pyran-4-yl)-ammonium iodide

176 {4-[(benzo[b]thiophene-Q-carbonyl)-amino]—benzyl} -dimethyl-(tetrahydro- 395
pyran-4-yl)-ammonium jodide

177 {4-[(benzo[b]thiophene-2-carbonyl)-amino]-benzyl} -cyclohexyl-dimethyl- 393
ammonium iodide

178 {4-[(3-chloro-benzo[b]thiophene-2-carbonyl)-amino]-benzyl} -cyclohexyl- 427
dimethyl-ammonium iodide
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(10 mL) and brine. The organic |ayer was separated,
dried over Na2SO4 and filtered. The solvent was
WO eovoeri3s n vacuo and the resulting residue WaBCT/US2005/022034
purified by preparative TLC (15:1 CH2Cl 2/ MeOH) to
yield 1-nethyl-IHindol e-2-carboxylic acid
(4-{[ et hyl - (tetrahydro ra
4-yl)-am no] - met hyl } - phe%%@?gaﬁ%de Compound 12b as a
pal e yel | o-golbekyl- !Hmﬁlog 3- @@B@lyl)%@mt’ﬂr’l‘-’e‘tzsllfﬁl bk

S 20l PGS Tl
(0.5 nL) mas added to a solutlon of Cbnp ind 12b (0.08
nmol , 0.03 Q) H1Gﬂm2©1%rm) e mxture

renoved in
@20 to

precipitate was obs
vacuo and{ffe yel |l ow

obt ai n Conpound 158 a3 S g, 77%.

M5 me 391 , 10G%,. Usyng the proce e of Exanple
12 and kno proprlatv eagents and st g g
mat eri al s, ot er _Compoug of "the prese ention
may be prepar edN ncl udi ng;y (MS: Mass gec data as Ms '

me MH): Cad M5~ 159
{4-[(5-chl oro-I doEQCQ car bonyl ) - anmi noJ - nzyl} di m
et hyl - (t etrahyd 41H90Bpyr an- 4- yl ) - anmoni u i de

160 {4-((5-bronv-? H Endtiol e- 2- car bonyl ) - am enzyl

} -dinethyl-(tetrahydpasr 456 pyran-4-y|)-annonium

i odi de 161

di rreEEﬂI (({ﬁrp(nmle T By wasiarded i apenosienp BSWPYioR A HoBe

b%%l “methy Et@t‘aﬁl%‘% q&fén 43@RamiRY Campdtmyl 1 (@I miol) 06 @ il ebenzyi-
1Byindobhbryboxdiinetihrmponng (3a Qepiynol 106 sggr BB (e dsagh 00
RORsuRER Hsm)ﬂ W&k v mdD® r.t. and then a crystal of
g ?2ﬂ%Fg%%H%'éij { ;Inet Qk tg g chl or.o- 1H—|ndohe-
DM AR sy ;u@grmel} 0.1 39 wap P‘}d F FRRTHSDIMIEHTROTHS e
ei-gl e Tjh%érange ellow suspension was poured in water and was extracted with EtOAc
% Ioro enzo[ b] t hi ophene- 2- bqw%b %gﬁﬁéhﬂqﬁg
(m> ermeganyuayemw wa@h@tw W?r& ARLIAOY T v
d Tt | ted, dried over NaaSO and filtered.
A M, T s R E
The smmws reped i peaup abfl e E?SLHS}%WS‘ %‘V Sy Ylﬁﬁpara’
(4 9 cHEC1,/MeOH) to yield Compound 13b as a pale yellow solid (0.07 g, 71%). MS m/e
454 (M'H, 100%).
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176 {4-[(benzo[b]thi ophene- 2- carbonyl) -am no] - benzyl }
-di net hyl - (tetrahydro- 395 pyran-4-yl)-amoni um

w0 oahcte21357 PCT/US2005/022034
{4-[ (benzo[ b] t hi ophene- 2- car bonyl ) - am no] - benzyl }
-cycl ohexyl -di net hyl - 393 ammoni um i odi de 178
{4-[(3-chl oro-benzo[ b] t hi ophene-2-carb
zyl} -eye] ohexyl - [ '

2006/ 012135 PCT/ st
- {4-[(1-benz H f\nd Y }
- di met hyl - ahy

(Cpd 162) OH CHZN N O C)HN

HOBt, Et3N, 0 DW : . Q) mas added
in one portion to a s
bgn?yl) met hyl - (tetra
[ 0. 25 nmol, 0. 063y);
1H-i ndol e- 3- carboxyl i ¢ agi d Cbnpoﬁﬁﬁ“?Ba 22 ol |
0.06 g) and HOBt (0.2 I, 0.03 g) inADy (5.0 m.)
at 0OC. The resulting sus
then a crystal of DVAP ‘and/Et3N (0.65 nmo
was added and the reactlo Gni xture was stlrred

o e o fod] Wathe\,ags SO 2 u?%’]" oé#%%%ﬁé%xggo %53@@%&”0 04 g)

1rD(EIgfﬂlH (@ .Olndy)exx 1. u\ﬂlﬁlemsthedvamatldfwaﬁiao etanCK(ﬁlex)m@@ar;ﬁLa) yellow precipitate
WS? &‘Eﬁﬁv (9 ’Qg; c?lvent w(a)s_lrerﬁc’ogle 177 Cyga{gsalili glgllld’wghg g’ag%sh-g@ &ith Et,O

Wwas Separ a
té bHtdie Catlpound 62 s yw@nw solas(0108 gDRASD. MP miecitd (id, 10A%).

resulting residue was purified by preparative TLC

(1?;1 CH,FI /NSOH) to yi eEgdarigderpbund 13b as a pale
yel | ow sol i

VO 2006/ 012%&% < %é?&l?g%‘?é‘d’é‘%éﬁ’“ﬁ%f\’%é -%81%%%{1
HN CH2d 2 dimethyl-ammonium iodide (Cpd 164)

0,N

10a
4 ~NH
a NaB(OAc);H, 14a
CHO CH,Cl,,
Et;N

Sodium triacetoxyborohydride (11.0 mmol, 2.33 g) was added to a mixture of 4-nitro-

benzaldehyde Compound 4a (10.0 mmol, 1.51 g), cyclohexylamine Compound 10a (10.5
mmol, 1.2 mL) and glacial acetic acid (5 drops) in CH,Cl, (40 mL) and the resulting suspension
was allowed to stir at room temperature for 12 hrs. An aliquot of the reaction mixture showed
the formation of product (MS m/e 235, 100%). The reaction mixture was basified with 2N
NaOH solution and was extracted with CH,Cl,. The organic layer was washed with brine,
separated and dried over Na,SOy. The drying agent was filtered and the solvent was removed
in vacuo to yield cyclohexyl-(4-nitro-benzyl)-amine Compound 14a (1.56 g, 67%) as a yellow

oil, which was used in the next step without further purification.



13b\ < Cpd 162 Q N NO O Do | odonethane (0.5 nL) was
added to a solution bf Conpound 13b (0.08 mmvol, 0.04

W@ 2006i0m21652Ch (1.0 nL) at r.t. The m xture waspPel/Uswes022034
to stand overnight and a yellow precipitate was
observed. The solvent was renoved in vacuo and the
yel l ow solid was washed with Et2Q, 0 obtain Conpound
162 as a yel | d%eMsolid (0.05 g, 84@6. M5 mie 469 (M+H
100% . Exanple 1A4~4-[(5 -chloro-1I '
Hiiidol e-2-car @, ) - am no] - benzyl -cycl ohexyl -
di met hyl - anmoni un¥i odi de (Cpd 164) NH2 02N ' 02N 10a
NH 4a o NaB(QAc) 3H,,}4a CIéiO‘CFIZCl%4 3N Sodi um
triacetoxyborohﬁg%iai (11?6*“%0!, .%3 was added to
a mxture of 4-nitrg banz&NBdd.Conp 4a (10.0
mol, 1.51 g), cyclq | @¥i,A® Conpoun a (10.5
mrol, 1.2 mL) and glacial acetic acid (5 drops) in
CH2 A R aduébusteblliti@ns! forldeRyeds|(3 7% golarionp@6 sinwi 0.8vak) was added to

allowed to stir, at room.tenper for hrs. An
a s9fytign 6f CopPaUAd 14%@6‘ iﬁBﬁO‘rﬁ-%dP ?I@{;lg\,{fg@owet%ﬁ’g S?%‘#‘F‘mt_ i on
trifdetdXy BEHUIGLdriddMB. 0¥h @012 BS g). 1DRMix nufdheasraliaedd tormtimat xt. Gore hus. The

was basified w 2 sql ution and was,e ety
region Tkre s bR SN SO A SO s08 yaE S Filh GRRIE rne
o%ﬁﬁ@fa%r%s dAchedtitR BriRy edpatieed ahil driclieediy$ Oy Thg @rytingegsnt was
iltered and the solv$nt mas&rennv§ﬁ$ i n_vacuyo
u

e AR DR I U er s 1 B B ROt paE e o

n

C&M@lr&nat@g@hﬁﬂﬁl B(YLY/MOH) @i Yield Wil dhax yhasethyb-&tinitm-betwey1)-
n.ext St ep' W t

out further purificati 7 o
N IR T A RSP éf?ﬁeg%&%z‘*’\l@ﬁo R+o,
14b 14a NaB(OAc)3H, CH2d 2 An aqueous sol ution of
f or mal dehyde (3 solution, 9.6 0.8 nL) was
added to a sol utignyof Conpound 143 .41 mmol, 0.8 Q)

in CHA 2; fallo by sodi um__tri oxybor ohydri de
(7.0 mol, 1.5 g). he}niﬁ?ggéHWés owed to stir at
N EtOH  14c

r.t. for 2 hrs. {fje 4

o
SnCl,.2H,0 (16.0 mmol, 3.6 g) was added to é solution of Compound 14b (3.2 mmol,
0.8 g) in EtOH (40 mL) at r.t.. The resulting yellow solution was stirred overnight and the
solvent was removed in vacuo. The resulting residue was basified with 2N NaOH solution and
the aqueous layer was extracted with CH,Cly (2 X 30 mL). The combined organic layers were
dried over Na,SOy, filtered and the solvent was removed in vacuo to obtain 4-[(cyclohexyl-

methyl-amino)-methyl}-phenylamine Compound 14¢ (0.69 g, 98%) as a thick yellow oil, which
was used in the next step without further purification. MS mv/e 219 (M'H, 100%).
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reaction m xture was basified with 2N NaOH sol ution

and was extracted wth CH2Cl 2. The organic |ayer was
wor®aetk1dst h brine, separated and dri ed over Ne@B082005/022034

The drying agent was filtered and the sol vent was

removed i n vacuo. The resulting gumry residue was

purified by colum (ﬁhromﬂt ography (9:1 Et CAc/ MeQH) to

yi el d cycl ohexyl - | -(4-nitrq-benzyl)- am ne

Conpound 14b (0.8 g,/9 \low oi . M5 me 249

(MtH, 100% g.192N H2N b N~ Et OH 14c N

SnCl12. 2H20 ( 0 nmol . ded{to a solution
of Conpound (3.2 e iR AAOH (40 nl) at
r.t.. The resulying yeliqang [ AR red

over ni ght and the ,solvent-was renoved i cuo. The

resul ting rddidue vvas bggbfled wi th 284 Na ol ution

and the aqueous Weg: ext ract ed wi az (2 X
30 rL). The conbi gaﬂl ’c layers weri‘ed over

Na2SO4, filtered ‘and ol vent was renoved in vacuo
to obtain 4-[(cycl ohexy

rrtet h;gat)cfugg %?‘EEB By%ﬂe \Ivgag@éﬁ mnmp@gmel%a of@oﬁ ound 14¢

ow 0| was used in
(G%munstt @05 g, Siebloto- Hirfrdnier2- ?@@hqwlﬂcc%ﬂq @mpowgi (0 :@igmol 0.04 g)

Tg\ﬂ-{bébt %Q }%xol 7@3\/@42% ((AB, §%1JzL3)Sat BJQ‘T/ ﬁ@%&%/n%%@éﬂmn Gas warmed

toH@Bind tidn aE[rﬁNl omMAPEm;EtQI@O ggmmﬂﬂo 1 @Lmasgl)idqﬂélgd %d%a&tlon
mlxqrur% %6 thgetdl o)ganggt g Ve%ﬁ’lﬁﬂg? blgﬁ% gf el16R %Qé‘r{mm 146 pm(r&i 1215vater

hl or o- | e-2-carboxylic acid
a@mn@rwwmm (2fol.). rhe@mbagyc layghes-iashedopitppateq{@ X 20 mL)
fcglogflécé %% 5 /orNalaﬂ:so éloﬁélgﬂ'rh)aatnd %Qfle otE gﬁ |1?Iy‘e12\?z;/ssste;§ratedf, dried
omzm@nﬁﬁgweq Ohesolyapivas 1©m9veﬁ1_f} VaGHS AR S HiE eHide was
purltaedtbé/%peéoﬁ{g}o 2\/%} @5‘2 g\@quﬁotC'l r/M@(gHPt\é%f'IJ‘d Q-Blliloro]-lh-ﬁmﬂ&§ﬂl-c§afb69yhc

ensi on was poure in water .
agin t{#-@(@y@dlwltmetﬂlOQ~B1§ﬂwﬂ)PheﬂlSﬁearél|d@ SAmBOUNg } 4¢ <0v9é§o 88%) as a
r ¥ o) followed by 5% NaCH
pé%?@fﬁk&%% 396§Ag%?ﬁ%m}The organi c | ayer was
separ at ed, dried over Na2SO4 gnpd filtered. The
sol vent s renoved in vacuo and_the resulting residue
was purified by preparative T 5:1 CH2C12/ 1\ 4eCH)
to yield | oro-1 Hindol e-2- ylic acid
{4-1(cycl t hyl - ami no) - met - pHenyl ; -am de

Compound 14eN g, 68%Hds a | eyyHl |l ow solid. M
me 396 (MtH, 100 1 Gty,cl, o
3 2Ll
S,
14e Cpd 164 é

Todomethane (0.5 mL) was added to a solution of Compound 14e (0.08 mmol, 0.03 g)
in CH,Cl, (1.0 mL) at r.t. The resulting solution was allowed to stand overnight and a yellow
precipitate was observed. The solvent was removed in vacuo and the resulting yellow solid
was washed with Et,O to obtain Compound 167 as a yellow solid (0.04 g, 72%). MS m/e 410
(M*H, 100%).
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H HNNCHsI OON O/ \ CHZCb 0 Cpd 164 IO 14e N ON

/ \0 lodonethane (0.5 nL) was added to a sol ution of
w@oopoiids 14e (0.08 nmol, 0.03 g) in CHA 2 (BRCDURL)5/022034
at r.t. The resulting solution was all owed to stand

overni ght and a yellow precipitate was observed. The

sol vent was renoved in v nd the resulting yellow
solid was washed with E?%&P%ﬁbt ain Conmpound 167 as

a yel | ow sol @8)-ioycl2.g ) 1hem Py yl- Hi(6rhdora-2H-chiamane-31009) .

74 WO 2006/ QIil%&é%Tuﬁ[ééxj%g%?‘/ﬁé%ﬁﬁQ%on%%‘d@ (G 110)

(2S) - bi cyc(f

{4-[(6-chl oro- 2H bhr onene- 3- 1

car bonyl ) - am no] - benzyl } ; tul;,%( - pni um i odi de
(Cpd 110) d ocry gréb e, /OARCO OH 15b . O
CN 15a 5-chlo - 2- hydr oxy- al déhyde Conpound
15a' (10. 0 mol ; Q) . acrylonltrlle I

2.14 ) andlgABco 2.33 mol, 0.261¥ Qe
toget her and heated to reflux over m@ Oi il.tr.1
bat h3-chlorte?-hydrexyrpeasidafizde Cosenoaet 139 (4B Mol )a% gunle
(ﬁt@rﬂm§ 0994 11Jﬁ7)and\9§13®@5€t§@3 ﬁﬁ%l o g!itwe@ Ijnﬂytﬁfogm aielsdaed to

% sol uti on | owed by
réfhue oma%n uging gy e b%sAﬁ?l thf‘dﬂ%’v was wéé@m@m tﬁm%%aregﬁao (100

ngﬁ 25 24 de& Rtd rﬁ@ﬁub?&?@%@&k Wddhed4ARHAY Ra@R bdlition followed by IN HCl
oro 2H chr onene- 3-car boni t r| | e Comoun 15b a

aydglbm‘@WTb@pQg@]mQ pygrovay dnedm% Mgy Efergd an yeRt \fnhséemoved in
VQ(%)(Stto She&R 6V(‘ﬁlfolﬁpMﬁ-cﬁﬂé&%ﬁ@f-u&bﬁdltﬁle@ﬁﬁ@ﬁnd 19bess ﬁwemadsdng (142 g,

describ in Wse, L. et al

7&%88Nh1(311wasg18@1)m t}@pe@ftep Nﬁt@).pt f@he()@}n@atlc@\ﬁ]f gEecaEPg \iag;ﬁiescnbed

119VT4€|EL(egalm)‘)]\I<§ﬁ@hérp%9%§@Tl @Bb ution (100 nL) was added
to a round bottom flask containing Conpound 15b (7.43
mol, 1.42 g). The solution was heated to reflux for 4
hrs. . Cl

NaOH ' \

\
N - R as

0]

V
15b O

THF (2 mL) and 10% NaOH solution (100 mL) was added to a round bottom flask
containing Compound 15b (7.43 mmol, 1.42 g). The solution was heated to reflux for 4 hrs.
The flask was immersed in an ice-bath and the solution was acidified by careful addition of
conc. HCI. The resulting pale yellow solid was filtered and dried in a vacuum oven to obtain 6-

'

chloro-2H-chromene-3-carboxylic acid Compound 15¢ (1.02 g, 65%).

N
O,N
O2N 15d
H
42 1. NaB(OAc)3H, /

15¢
O cH,Cl, BN N
2. HCHO, ‘%
NaB(OAc):H,
CH,Cl,

Sodium triacetoxyborohydride (3.5 mmol, 0.75 g) was added to a mixture of 4-nitro-

benzaldehyde Compound 4a (2.8 mmol, 0.42 g), (28)-bicyclo[2.2.1]hept-2-ylamine Compound
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The flask was imrersed in an ice-bath and the sol ution
was acidified by careful addition of cone. HC . The

wo e®aloiiiay pal e yell ow solid was filtered and BeT/@82005022034
a vacuum oven to obtain 6-
chl or o- 2H chr onene- 3- car boxyl i ¢ aci d Conpound 15c

A 50 S Sl A
- suSgeabigmvhy dllaced a»<sy1baxrrodny tmipdatuSios 1 s Anliqudt ofj thewsaction
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d@/ﬂ@o@ent Aas ﬁmecbanal tieodotMehtors ®€meVf3d.) rimbzctethyod@m (@@7%

d

R R T s b s A R O RE
ofmga oil. MY bveg)6 1antiHt H®Y%)) whhich waswasd mltmeowedstctpozvlﬁtomrfuaher

4 for 2 hrs. The reaction m xture was basified
PRIHRUON NaOH sol ution and was extracted with CH2C12.
The organic | ayer was washed with prine, separated and
dri ed over SO4. The drying agemt\was filtered and
the sol vent wag=rFenoved in vacua to ain (29)-

bi cycl o 2. 2. 1]} o -2-yl - gﬁt;llgyj{z(M ni\t r @~ benzyl ) - am ne
Conpound 15e (0.7 g/ 98% as an, orange gil. Ms me
261 (M+H, 100%e whi'ch was d in Helngkt step

wi thout further pufification. 02N H2N ¥nCl2. 2H20 /

15e N EtOH 15f N Sn H20 (10.4 mmol, X g) was

added to a solution Compound 15e (2.76 I, 0.72

g) in EEOH (25 nL) at T.t. The resulting yellow

sol utghon.2wes (B4 mfnatj 2f381x) Ragkapad to a Fblatisod\Gnipowasl Se (2.76

renmoved i n_vacuog resu ting res

B 68 TP BN N o G B S Ry D ety dos.

TWa SolGht W@@&ﬁdvé@ i Ra &2 6d Be (BuldinBRsitile) wasHasi fiabwrith ﬁéNaOH

or gani ¢ yers, vere dried .ov 2ol ot 64,8 oan
S HBoIR  HES 1 BB e TPV L B )\ 28 g‘(‘ﬁmed organic

%}s%@&iba)blvérl‘bdvsgg Fiqfrad &d]tﬂldflﬁptenﬁﬁewremxehw Vaam to@btain (25)-(4- .

ound, 1Sf 85% iel
GO hp g1 82 fopke- oy ik Gl [V B softhierd asa
ek VelRivam. Wi Hﬂlﬁlﬂﬂfmfﬂhm()%) which was used in the next step without further

purification.
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purification. d O Cd g- 2N NH O O 159 OH 15f N 15h

Et 3N, N THE '7d- 76 WD 2006/ 012135 PCT/ US2005/ 022034
WEDDb/0{A383 mol , 0.07 g) was added i n one porPCDNS1005/622034

suspensi on of Conmpound 15f (0.24' mmol, 0.06 g),

6- chl qQr o- 2H chr onene- 3- car boxyl i ¢ aci d Conpound 15g

(0. 2%?@?(#}{3) erlop g 89 )g)l_ﬁfgs adF% 0{19 Bc%aonm SUSpgnsmn cg')Compound 15f

resu suspension
(W24 med], OP6 ), 16- Chl-mwﬁlﬂ’rmbmnan@By&b@tyhoﬁmmpamd IEg ane2 mmol,
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I
rgitctt%% %gﬁexw%l&} n'ﬁ(ir &%fngékﬁ aﬂl gor%n)ag\é 3/?;)0 %—F oy oﬁ rag P]ou(efdn water and
wak pxteaed bith BEQACTES ndr) g & arghragylayerwas ws@pa wih edter (ﬂX edmL)
f65led %Iagéﬁaﬁﬂpsdo]ut | kﬁf m]g}an-cli-h bEne ofh\é%péanlv\@ %ffef: \%égso s\ééarate(p dried

vacuo resu esl Ue was
operéyral @i any GltdreC Tlibﬁnn!elﬁlmi@lﬂd%ﬁ)mtzm ayld @ledesulting residue was

ptlré@%h l:{y ZPer(a%tlvehﬁﬁérFlé 1 C% Cl 919128ﬁ3(%'we‘fd 6- lClorC(i) 2H-chromene-3-carboxylic

atik €]5)- {2-[§bioycﬁ912m/1]hmrmyd})neﬂm-mmw—lphhyiybl}enamadede Compound 15h
15h + N e||OMISO|Id (VS

(@QE%%(‘M ke i ’(188 ’g‘bl\qé‘@e 25 ra ' NH

CH2Cl 2 1agj'f thpd 110 NOO I 7 dl Iodonethane

(0.5 nm) § added to a solutign of Conpound 15h (0.08

mol , 0, 03 in CH2C12 (1.0 r.t. and the
resultlng S gn was al | owed tand overnight. A
yell ow precipitate was observes 0t he sol vent was

renoved in va
washed with Et2

 The resulting y
Fﬁ obt ai n Conpound{110 (0.05 g, 96%
ne 484,], NH

CH,Cl,

15h p |
N cpa110 )@ o1l

\T@ A ‘_\ﬂ@

lodomethane (0.5 mL) was added to a solution of Compound 15h (0.08 mmol, 0.03 g)
in CH,Cl, (1.0 mL) at r.t. and the resulting solution was allowed to stand overnight. A yellow
precipitate was observed and the solvent was removed in vacuo. The resulting yellow solid
was washed with Et,O to obtain Compound 110 (0.05 g, 96%) as a yellow solid. MS nv/e 437
(M'H, 100%).

Using the procedure of Example 15 and known appropriate reagents and starting
materials, other compounds of the present invention may be prepared including, (MS: Mass
Spec data as MS m/e M H):

Cpd Name MS

95  {4-[(6-bromo-2H-chromene-3-carbonyl)-amino]j-benzyl}-~dimethyl- 471
(tetrahydro-pyran-4-yl)-ammonium iodide

96  {4-[(6-chloro-2H-chromene-3-carbonyl)-amino)-benzyl} -dimethyl- 427

(tetrahydro-pyran-4-yl)-ammonium iodide
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(MrH, 100% . Using the procedure of Exanple 15 and

known appropriate reagents and starting materials,
we@tdeninehpounds of the present invention nay BPET/US2005/022034

prepared including, (MS: Mass Spec data as Ms ,n/e

MH): Cpd Nanme M5 95 _
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ﬁwt rzamsﬂerx é]%@ﬂﬂ-{%ﬁ &Eﬁlyﬂiﬁ-cmﬁm&i.%ggrb h Yk 405

ony am noj - ben

)ﬁ li d{4 rR%t cl'}1¥oro 8- methyl 2H-chromene-3-carbonyl)-aminoj-benzyl} - 439
cyclohexyl-dimethyl-ammonium iodide

115 {4-[(6-chloro-8-methyl-2H-chromene-3-carbonyl)-amino]-benzyl} - 441
dimethyl-(tetrahydro-pyran-4-yl)-ammonium iodide

116  cyclohexyl-{4-[(7,8-dichloro-2H-chromene-3-carbonyl)-amino]-benzyl} - 459

dimethyi-ammonium jodide

117 bicyclo[2.2.1]hept-2-yl-{4-[(6-chloro-8-methyl-2H-chromene-3-carbonyl)- 451
amino}-benzyl} -dimethyl-ammonium iodide

118 {4-[(6-chloro-8-methyl-2H-chromene-3-carbonyl)-amino]-benzyl} - 453
cycloheptyi-dimethyl-ammonium iodide

119 {4-[(6-chloro-8-methyl-2H-chromene-3-carbonyl)-amino]-benzyl} - 425
cyclopentyl-dimethyl-ammonium iodide

120 {4-[(6-chloro-8-methyl-2H-chromene-3-carbonyl)-amino]-benzyl} - 443

dimethyl-(tetrahydro-thiophen-3-yl)-ammonium iodide
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O—('D

138 {4-[(3H-benzo[f]chromene-2-carbonyl)-amino]-benzyl} - -dimethyl- 459
(tetrahydro-thiopyran-4-yl)-ammonium iodide

139 4- {4-[(3H-benzo[ﬂchromene~2—carb0ny1)-amino] -benzyl}-4-methyl- 415
‘morpholin-4-ium iodide :

140 {4-[(3H-benzo[f]chromene-2 carbonyl) -amino]-benzyl}-dimethyl- 457

(tetrahydro-pyran-4-ylmethyl)-ammeonium iodide

141 (4-{[(3H-benzo[f]chromene-2-carbonyl)-amino] -methyl}-benzyl)-dimethyl- 457
(tetrahydro-pyran-4-yl)-ammonium iodide
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i odi de 133 cycl ohexyl - di\net hyl
{4-[(5-trifluoromethyl - 2H-chrorr@|\a@2fbonyl) 459

. am noj - benzy]} ammmwm

cycl ohexyl - dj Iﬂ {4-[ (B-t Nt | uor offet hyl - 2+ chr omene
- 3- carbonyl) anmino] - benzyl } -amirgcni m i gdi de

135
{ 4-[ (3H benzol4 ]16ar omenk2Qxzar bonyl ) - ani no] - b
met hyl - 443 (tetrahydr¥alpyran-4-yl)-anmoni um i
136 acetone

LA SaeoL ey onene2.carbanthlonsl AoksREREH bhsoo o
wefd aﬁ?é@lﬁb Be\?%tﬁx{‘lnzf]iﬁﬁ&mmedlla}ﬂ@arphmy Chmpavind dpa B2 yinjol, 4.93 g)
Cl onex - I e -
o oD RN o # FT ITE REBo B Rb A 1 fof S REpspps (6gmL)
TH@%@E’@HO‘N ft88re Wds Stifr@hyeinizht firepy femperdtuyd. YL ahamplyiio (: 1
iodid

haroa 1 SRS AP FERI SRS ARt TP ISAGIop PP GY B e s
afit TEE Bydlysishd3 heXanE BHOA d) Bhodveld thatd efdiacting Tebiferial Compound 16a. The

1q{§é@q[wglﬁmga§v?azsox %f{(\ge{i] ra'%gxgg g,_ S%Ctgﬁl? 2& %tﬁé}? ﬁ%ﬁﬁﬁ sopu%on Xnd} exgrhcted

\\Jltﬂ@l-lielvllf ke organics were dried over MgSO,. The drying agent was ﬁ]tered and the

SO]B@& P94 Jemg) beﬁé‘g I[’f%“% rt](;l}g@ 3% dc qu ok%g-gxel)oxﬁrgupy(r)x]c a(r:rg h¥1 e}ster
(T%w@mﬁd (€9 RYI06)4s ¥ bile RIRKDI whith wabiudal iR She\Wext step without
2006/ 012135 PCT/ Us2005/

figrshef purifigaiéane i SRR 5308 T S0 BaIo o] Gt A A2E 4R 245

Y<|3)(f§ ,3als=4.02 (¢, 2H), 4. 10470( 2H), 6.71-6.78 (dd, 1H), 6.94-6.96 (d, 1H), 7.28-
bénzyl ¥-di met hyl - gtet rahygro pyr an- 4 yl)-amoni um
Ti3d dfl, )(de 167) Br a4 d

Cl Cl
0 0
l6c\\\\~\//0 aq NaOH 16d \\\\(O
THF, MeOH

0\\ ’ OH

A 1N NaOH solution (20 mL) was added to a solution of Compound 16¢ (7.22 mmol,
2.00 g) in THF (20 mL) and MeOH (10 mL). The reaction mixture stirred overnight at room
temperature. The THF and MeOH were removed in vacuo and the remaining aqueous solution
was acidified with IN HCl. A precipitate was collected and dried in a vacuum oven overnight

to yield 4-(3,4-dichloro-phenoxy)-butyric acid Compound 16d (1.65 g, 92%) as a white solid,
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16b OO0 ~ O d 16c d 16a K2CO3, O Nal acetone
Pot assi um car bonate (27.5 mml, 3.75 g) and sodium

WO oaote2169. 3333 nmol , 0.0500 g) were added t oP@T/US2005/022034
reaction m xture of 3, 4-dichloro-phenol Conpound 16a
(30.25 nmol, 4.93 g) and 4-brono-butyric acid ethyl

est er Co ound 16b 7. 60): g
i Vos wpHLAR A U5 R R e o VR R 8
20008 L:ETPBY B5212.60 (tTAHD, ansk Y5 (ts21{)46.10- 6W9)(ddjeHEt6(9§é7)l7 (d, 1H),
7sho%\/eg nl_g)xfor mati on of product. The reaction mxture
G478 txed for 3 hrs and TLC analysis (4:1

hexane: Et OAc) showed trace of starting material

Conmpound 16a$lThe reaction mixture was refl uxed

over ni ght ,~th asified with IN NaOgl Wt 1O and
extracted wi\th g [
MySO4. The dr
was renoved in vacuo i el BP
4- (3, 4-di chl or o-‘g@eno ut tpluege ‘aci d et lgé Qster
Conpound 16c (6.9 g, 90.4}9 as a pal e pink oil, which
was used in the next step without further

pur i Polggtiokric ¢ NIORqgiSdentdvbizyeigDCIL3) g)evat added 1o @golytign of

Cfn?%)duixﬁ& (1)'3 mg 240?8 1%?) iDZtEé ’ x%éS %i_ﬁ‘é){ghe( léglurei H?sgﬁ_éat%d RAvetween

9§ar9141{)6°(9@>alﬂ1demﬁd1ﬁture)7 Bﬁwreai’ti@ﬂmi@nhre \&zH)aJlo@d ©lcool® rgomC]

ey iR, 1 W L .o
TH®BYganicsdvédwashed witH Wtef 2@ dfitd wal Mg&@ﬂ-ﬁl(elcﬁylng_)genfr\h@ filttered

ale%[ﬁ%t@'l%?]b\&/“@}é%ﬁ%d%hﬁ&&%ﬂﬂ%er { }’Vlé s§l Pl lic}og]Wthh was purlﬁed by
Kbt chRRICH Gy (YU EEUS: ek 307 Tkarso Heiadt it BEIafe-h

d{?g%&%%ﬁlg@é(ﬁrr %B%ﬁz%foxg\@%sg)?‘le gl%lt)o%%dqgéj (1(.j§2I egl%pas% tan solid.
’141\1(1\@[{ {bodlmm QDT BeNEX)s (L EHY, 284 a@cd5dt, CHXpIOUREBAEAH), 7.18 (5,
92% as a white solid, so WO 2006/012135
/&%%db%/ 022034 whi ch was used in the next step
V\/lthout further purification. 'H NVR (300 5/Hz CDC13)
205218(m 2H); 2.52-2.60 (t, 2M .
(T 1H), 6.95-7.12 (d

NaH o \
(CH;0),CO 161

Sodium hydride (60% dispersion in mineral oil) (7.754 mmol, 0.3102 g) and dimethyl
carbonate (37.41 mmol, 3.15 mL) were added to a reaction vessel. Compound 16e (3.877
mmol, 1.0 g) was dissolved in dimethyl carbonate (2 mL) and added dropwise to the vessel.
The mixture was refluxed for 2 hrs. TLC analysis showed a trace of the starting material
Compound 16e and the reaction mixture was allowed to cool and stirred overnight at room
temperature. 2N HCl solution (25 mL) was added to the mixture, which was then extracted
with EtOAc. The organics were dried over MgSO, and filtered. The solvent was removed ir
vacuo to yield a brown solid (1.27 g) which was taken up in Et,0 to yield a tan precipitate.
TLC analysis (30% Et,O/Hexane) showed the precipitate to be pure (0.800 g). The remainder
of the brown solid was purified by flash column chromatography (30% Et,O/Hexane) to yield

7 8-dichloro-5-0x0-2,3,4,5-tetrahydro-benzo[b]oxepine-4-carboxylic acid methyl ester
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16d O toluene, 16e 0 OH Polyphosphoric acid (10

equi val ents by weight, 51.2 g) was added to a sol ution
w@boosCampdund. 16d (0. 0206 nol, 5.12 g) in tol ureEUSBR5/622034

m.). The m xture was heated to between 95 and 100C

(bath tenperature). The reaction m xture was all owed

to cool re d |
C%mp%@%@ 2T R Ebus el Pad e oAy S o Zes-27s
: I-?—)O_% 85 Géhxﬂ)pa gani3e &, MY, €.10as hiay 8\8 i(h 1Hatiens endHyr i ed
I\/gSO4 "The drying agent was filtered and the
soI vent was [emy. d in vacuo, yield bpown solid

(3.7 9), was\puri fiedby >flas

chr omat o%r . Et OAC/ HelkBHe to 1 , xane)
to yiel d¥, 8- c 0

di chl oro- 3 Alg @yd -ZH beﬁIZI %’] OXGpI]. 5Hme (Conpound
16e (1.52 g, 2% as a tanMs : ff\u\/R (300 MHz,

E‘EDS%%)A, %@chﬁ)%gn(gid} él ?@ mmgl § ﬂ9§1 c%q’n &Habl?(?)mL) was cooled to

-G °c0wme@tu~f1ag BeONapl 70n{l.) v«mseddad (f@ﬂ@@)ﬂ@@@dmﬁ by yclmf: e2 213

hydri de 60% di
TR TE AAN0 EHeTny P R BOAPE YL Tt C Pygr TLC
aﬂéh)'m 6°8 Eaddeskaid) ofthe eachidnahixesthewed @mrmffmufmdnéltﬁ)e of product,

d
V\@térqg(grﬁ%ﬁg st(agmlgdr_r)ateélggj Tﬁgg@atluﬁflg%\/w?%gas Vbastxen ew1\|£}>e/v§ater and dried over

JTKS 8y Wesmt wed filtbxeichntl ee s@lvit Svas fﬁnﬁvahzalvy«sws/]e]dmg 7,8-
sTlowed atr acgéﬁf the start

e R T
c%ﬁﬂpaﬁrﬁi%g\(@ml gbt 8% ad Dliow tokt NpEitIatar @ed BNhdH@Xxt step without

o peenio, S R DAL DA Bl S AR Pl T 365
(Oueh, IMESQH @nduf, ialdoer B, TR 7381y @Ry, Msgs,nepoved: in

vacuo to yield a brown solid (1.27 g) which was taken

up in Et20 to yield a tan precipitatg, Conal ysi s
(30% Et showed_t he precjipita be\pure

(0.800 g). Al nder bro
col um lcgfieghé(telo gr aphy (30%

purifiedy 0
Et 20 Hexane) t}'? yi .' 7, BhiC H2C12 16h o N
chl or o- 5- d€8- % 405-t et r@lmgiyo benzo[ b] oxepi ne-4-carb

oxylic acid nethyl .ester 81 WO 2006/ 012135
PCT/ Ussdaisneg Sosrounddfrp buivd mrstl (- 85893) indyHabd (§ nilgpyas cooled to

(g‘gtl’egplke S?Emgwﬁzrlgt%ﬂ?ﬁ)ﬁ]% (ggft@%ﬁoé@g@ Ml%v-a Qagé-%llo%ed E& the
d'foﬁ}ﬁse( :ﬁi,dnﬂ)h-l))f mﬁhz{)@sx(lfppytphl)ondq_@ @51 gpl 011|Q)mL)c| hp rqgct@n mixture
was awawe'z_é4 to waml toorogll_'%e(;ﬂ]?e(l)at&@alg stlrr%@fweq)m% OﬂLé@Qalew (30%
Et,O/Hexane) showed formation of product with no trace of starting material, The mixture was
cooled to 0 °C and DBU (6.052 nmol, 0.90 mL) was added dropwise. The reaction mixture
was warmed to room temperature and stirred for 30 mins. An aliquot of the reaction mixture
was washed with water, dried over MgSOy, filtered and the solvent was removed in vacuo.
NMR analysis showed complete formation of product. The remainder of the mixture was
washed with water and dried over MgSQ,. The drying agent was filtered and the solvent was
removed in vacuo to provide 7,8-dichloro-2,3-dihydro-benzo[b]oxepine-4-carboxylic acid
methy! ester Compound 16h (0.408 g, 86.1%) as a yellow oil. 'H NMR (400 MHz, CDCl;) §
2.95-3.00 (t, 2H), 3.82 (s, 3H), 4.22-4.28 (1, 2H), 7.10 (s, 1H), 7.40 (s, 1H), 7.48 (s, 1H).
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A solution of Conmpound 16f (1.713 mmol, 0.4951 g) in
CH2CI 2 (5 nL) was cooled to -15 C while stirring.
woR@klo{(N3¥5 L) was added, foll owed by sodi um PCT/US2005/022034
borohydride (2.213 wmol, 0.0837 g) in two portions.
The reaction m xture was stirred at -10 C for 1 hr.
TLC an yS|s (80% Et 20 Hexa ﬁhe reggtion
m xture e conpl et e forn&hlon T OyUct with no
trace of l@l n)qmaterléﬂ e react i Xt/ure was
washed, Wlf h Wat&r \angd, dr Medtpver KESOA '
agent was flhlgre
vacuo yi elding 7, ,
di Chk%&]%u& J}Bt%%&{ndzmﬁ (F‘4§4 ﬁn%f @hMSﬂG)OTHP rozmhpi Me@m ("le'mL)
4- carboxylic acrd Conpound 0.4
ar@ 2, seBiomef 1A NeOH bm IGL)I wasvsmr@hatw \sggeraie O(Vﬁ@lal?éxThe sOfvent

W%B%%g%déb gc%%% xgoqﬁé Q?Iltu&gdr 'ugdug %lht% was lél: &m&i Gvﬁﬁ)@orh{ﬁﬁrated HCI
urftg pn eﬁﬂ)whlts PGPt ODIped. mq)sohdztwezso’ﬂwreésn @ﬁ!ediw Vacwleeven

\%%ﬂ %ﬁt S%Proa:_lé@? %f%hlé)ﬁ(r%?) (()iﬁ:ly%xg) &ézo?o]oggm%% Js\fgo%gflfgoaﬁmg@mﬁ@und
160U 96.4%4 (HLNBIRG(3 fthivlHz, OD@BB®° §9-3i08 (tICHD: &25-438 (HEH), 7.10

ile stirring. Triethylam ne
&¥gébi§8ﬁhgﬂﬁgé}gbgﬁrh was added, followed by the
dropwi se addition of gpthanesulfonyl chl oride (2.506
mrol, 0.19 nL). The Helaction mixture was all owed to
warmto roomtenperat gnd stirged overnight. TLC
anal ysis (30% Et20/He
product with no tra
m xture was cool ed

and DBU ¥8X052 nnol , 0. 90
Xture Wwas

n--L) was &ided dropw se. e reaction

war med t tmmmaUM and stirred fgr@P mns. An
al i quot action m re was waShedywith

wat er, dri MySOA, Jfiltered and the golyent was

e
ture was

renmoved in vaguo./ NWVR anal ysis showed g
formati on of product. HOBE, r emai nder of 1Plhe mix
washed wit Holy -r andEDC[ed over MySO4. The df
agent was filter® angkpne sol vent was renove
vacuo to provide

7, 8-di chl oro-2, 3- dihygﬁo Benzo[b]oxepine 4- car beyg
acid methyl ester Conpound 16h (0.408 g, 86.1% as a
yel | cmcm(o 3293khMRD. 0680 () Mz addaiDEl BF pGtiontogssomitignof Gompound

1%*&? ”l?% ﬁl)% 05%4'%8(4( %i ﬁﬁn%%ége%?g%mhfdr&g{&m yHmine
CR@I%MAO))ZQOM ml@ll 00841 LDandHABTNA.OGS raney0.02§9 gpip DMF (6
1Mt &‘Qlo gm O i Séfglkng tf%rl}}o?r]; ﬁg}éc%}'grg%%qﬁﬁggalgﬁt dﬁl?o%nt of DMAP
afe@ krlé’tliyﬁhm)sf (O]6N14Nﬁﬁﬂ (.20 nii) Iszx)eramléeds tThe readticut mikmionwas stirred

t t ht. Th
B At KEPFRLtH Brhy-Rqusoe Cop b TR g v

MORbB. wm@»gmcrsa&eesjwma withtvater, &N 9GH whmttoe apd exdieping dtied over

! or(gqe dfhe rl}lengsagent was ered and%l!;ees%lv%n wadsrlelmoq/eéi oAb ‘}-H:TH a yellow
oil which was purified by TLC prep plate (9:1 EtoAc: MeOH) to yield 7,8-dichloro-2,3-
dihydro-benzo[b]oxepine-4-carboxylic acid (4-{[methyl-(tetrahydro-pyran-4-yl)-amino}-
methyl}-phenyl)-amide Compound 16j (0.040 g, 41%) as a yellow solid. MS m/e 461 (M'H,
90%), (M™Na, 100%); 'H NMR (300 MHz, CDCl;) 8 1.58-1.80 (m, 5H), 2.16 (s, 3H), 2.58-
2.69 (m, 1H), 3.00-3.08 (m, 2H), 3.30-3.41 (m, 2H), 3.52 (s, 2H), 4.00-4.08 (m, 2H), 4.25-4.31
(m, 2H), 7.02 (s, 1H), 7.10 (s, 1H), 7.28-7.38 (t, 3H), 7.50-7.55 (d, 2H).
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overni ght to provide

7, 8-di chl or o- 2, 3-di hydr o- benzo[ b] oxepi ne- 4- car boxylic
waeoodoCaapound 16i (0.373 g, 96.4% . 'H NVR (BODUMER5/022034

CDC13) S 2.90-3.02 (t, 2H), 4.25-4.31 (t, 2H), 7.10

(s, I H, 7.42 (s, | H, 7.51 (s, 1 H. 2N O id d

N Cd d N O ~o° o HOST, 4§ 16i EDCI, N O CH

DVAP, EtSNQIDI\/F bo )

yl - (tetrahydro>pyf an-4-yl)-am ne
Conpound 1d (T10) 9. 2459 mol, 0.054 and HOBT
(0.2138 mmol, 0.028%-g)yin DVF (6 ngf 0C. The
m xture was Warrreooto oom.t—ernq;eﬂature and acatalytic
amount of DMAP and t

m L) were added. T
.overni ght at roonm Yenpekat ure, thencymuer
and the mxture was extratted with EtQAc. T
organi cs were washed with mater, 1 N NaCH s’{ﬁt\i on and
brine and dried over I\/gThe dryi ng age ofas
f| Itered and the solvent wag renoved in vacuo to yield
a yellow oil which was purified by TLC pr 8 platg )
(9: 1 I@opaganMOAIF 1 wel, W@}Id WS sdctﬂiécm wiysion ogCompound 165 (0.0433
Y [ 2
n?IElJ] (F(ﬁ t%ﬁf&?ttkg%@g g@ )gacge;@ggf’%’ég%) fn?da%]&ll%&]?methane( drops) at room
tovarteraprd anshibpiesyltinaioli oAb BiEd o 1Bpighto Therelygnt Wasggmaeyed i
Kﬁ)&l ? 2 Qéshﬁimg gﬁggg s%hd]'@as \QM@(’] w1tl9@ 70 and Me‘éﬁn a !]&Qﬂﬁl ovenHfor 12
hSHp pmzldsglmr@ow 167 (11123 E) % Siﬁbd\dé WTHM HzlrQP%> (St mve 477

3041 (m 2H), 3.52 (s, 2H), 4.00-4.08 2
(ﬁ%’?sdf/)Sl (m 2H), 702( (s, H)H) 7.10 (s, (1Ln|) v

2000/ BT e g o ey g g pens and s

materials, other compounds of the present invention may be prepared including, (MS: Mass
Spec data as MS m/e M" H):

Cpd Name MS

142 (4-{[(3-bromo-8,9-dihydro-7H-benzocycloheptene-6-carbonyl)-amino]- 497
methyl}-benzyl)-dimethyl-(tetrahydro-pyran-4-yl)-ammonium iodide

143 {4-[(3-bromo-8,9-dihydro-7H-benzocycloheptene-6-carbonyl)-amino]- 483
benzyl} -dimethyl-(tetrahydro-pyran-4-yl)-ammonium iodide

144 {4-[(3-bromo-8,9-dihydro-7H-benzocycloheptene-6-carbonyl)-amino]- 481

benzyl}-cyclohexyl-dimethyl-ammonium iodide
145  1-{4-[(8,9-dihydro-7H-benzocycloheptene-6-carbonyl)-amino]-benzyl } -1- 361
methyl-pyrrolidinium iodide

146  cyclohexyl-{4-[(8,9-dihydro-7H-benzocycloheptene-6-carbonyl)-amino}- 403
benzyl} -dimethyl-ammonium iodide

147  {4-[(8,9-dihydro-7H-benzocycloheptene-6-carbonyl)-amino)-benzyl} - 405
dimethyl-(tetrahydro-pyran-4-yl)-ammonium iodide

148 (4-{[(8,9-dihydro-7H-benzocycloheptene-6-carbonyl)-amino]-methyl} - 419
benzyl)-dimethyl-(tetrahydro-pyran-4-yl)-ammonium iodide

168  cyclohexyl-{4-[(7,8-dichloro-2,3-dihydro-benzo[bjoxepine-4-carbonyl)- 473

amino]-benzyl} -dimethyl-ammonium iodide
169  bicyclo[2.2.1hept-2-y1-{4-[(7,8-dichloro-2,3-dihydro-benzo[bloxepine-4- 485
carbonyl)-amino]-benzyl}-dimethyl-ammonium iodide

170 (4-{[(7,8-dichloro-2,3-dihydro-benzo[bjoxepine-4- carbonyl) -aminoj- 489
methyl}-benzyl)-dimethyl-(tetrahydro-pyran-4-yl)-ammonium iodide
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Cl 1 NHONH CH3l, CH3CN 1 16j N~ Cpd 167 N

| odonet hane (0.0161 nol, 1.0 nL) was added to a
wa@edoaiass of Conpound 16] (0.0433 nmol, 0. 020PQl/UsI005/022034

acetonitrile (2 nL), acetone (2 drops) and

di chl pronmet hane (2 drops) at room tenperature and the

resulting solution was stirred overnight. The sol ven
_Grds NeB®Woved in vacua and the result] ng-orange-solid-

1Was wagttedicbibol?, Eﬂxﬂﬂrmbeimd[fb]cecdplhﬂ4-aamammmmw]en for #27
hrs bémzyppdjmetdgl (mnmyaimdnobﬁan -9 ai2B®ngm iB&IE% . M5 nle
B A MS mle 477 (MtH, '75% . Using the
. l e 16 and known approprlate reagents
and Slbﬂlpmnrdg of traineeritiah siereatibiertedo npdums depraséntdtive biological tests.

TREERTH ot OO Rl 8 iR ERERE Gt A YR phSR

[ (3-brono-8, 9-di hydro: 7H benzoc Ioheptene 6- car bonyl)
-ami nol - 497 nethyl } —&@’?—ﬁ:

Méﬁ?§¥ge%tog3min@ﬂsscé LetrERYe- pyr an- 4- y1) - amoni um
{4-] (IZB}Pb]rmmw&;e%dmﬂW dom- Mhbrb@m’fmﬁﬂlmn@qllen@n 6M@ms$3\g,nVA

ted with 10% fetal bovine serum
Ktz 1S TP Trere a1 640 apples Sy i b
i 9Buraiaifitd4% CO, atmosphere at 37°C The cell density was maintained between 0.5 x

boﬂf- Elé{s br ono- 8, 9- di hydr o- 7Hbenzocycl ohept ene- 6- car bon
|5elig{Mlno) - 481 benzyl ]

Zcycl ohexyl | - _odi de . 14 . .
1C{ 4 Tﬁinlx%ﬂla Vﬁ{{ﬁdf‘%‘)éé"lis B Qlég*w ’g??lévﬁlgé ﬁ‘f@(al Csrishimer Lk,
S'cféQ(]es hﬁ@ Eékt})n :MA?&ﬁlhe de&Eﬁh\ébf Py bordemiatiBasi o ittt urlidzied MCP-

e I LR A e

Ztvv?re then harvested omo a filter plate, dried, and 20 PL of Microscint 20 was added to

hydr o- 7H benzocycl ohept ene- 6- car bonyl ) - ami n
egqh\b@h ﬂqte}s_wez;@g)unted in a TopCount NXT , Microplate Scintillation & Tuminescence

(;dclx { ?éllku{—ﬁﬂef ahy g&@nc@é’ ERMBAOA MA3MBRAK YidsQeh fEte oﬂ4'§1)8were
dr o- 7H bénzocycl ohept ene- 6- carbonyl?
sn@}acﬁélquyq a}lLva ¢9and drug treated values were compared to vehicle treated values 1

REaax Ml wE E%?éh %&%‘stfp@mcd&{?dlﬁéﬁ an- 4-yi ) - anmoni um
;{”45 ! (lzpfyg lqg%}ha] alusée oL g?:h]b tl%é Ot R@Zﬁg RAI%%(:}%- (I)Ab;t) .I ggmest

cb@Pounds of the invention.

bi cyclo[ 2. 2. 1] hept - 2-yl -{4-[ (7, S-di chl or o- 2, 3-di hydr o-
benzofpleoxe ifibiion 4dHes oBtafnbdDﬂ)y teht cdipo]ds ﬁeM@lﬂ’ 1 pinding to
- di net hyl - ammoni um i odi d

QU [t il e '5) 8erg Ph%%&t@éﬁ& BPETUREM 415 1M, P
ALk BihdiRlse. 489 nethyl) _
-benzyl ) - di net hyl - (t etrahydr o- pyran-4-yl)-anmoni um

i odi de 84 WD 2006/ 012135 PC/52005/ 022034

Mean Ligand Binding (ICs, pM)

Cpd  1Cs5 (UM) Cpd I1Csp (UM)
1 2.3 93 0.9

2 55 94 1.3

3 43 95 0.18

4 3.1 96 0.11

5 8.3 97 0.45

6 5 98 0.27
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Cpd Nanme M5 171 '
{4-1(7, S-dichl oro-2, 3-di hydr o- benzo[ b] oxepi ne- 4- car bon
wQ kosaniad] - 477 PCT/US2005/022034
benzyl } -, di net hyl - (t et rahydro-t hi ophen- 3-yl)-anmoni um
i odide BIOLOd CAL ACTI VITY Conpounds of the invention
were subjected to various representative biol ogical
tests. The_fkul IGo @M hese tests are $8tt endésh @)
~illustrate the inggntion in a non-|imtiodg faskd on.
. Exanpl e 17 I\/QP-l Rgceptor- Bi ndi ng Assapyjin THP-1
Cells 1 THP-1 Is wer e obt ai ned fromdAnerlél:'&g Type
Culture .Col | elctl 0 Manassas, VA, . USA). "The
cells were gtown PASRPM - 1640 suppl enent®d wi¢-#2 10%
fetal bovinelserum in a humdified 5% 108) ath®sphere
at 37C. The ¢gll ggpsity was mai ntai nedigget wegsp 0. 5 x
106 cell s/ rrLl THP- % ells were incubate 6vvi t h1 0.5 nM
/1251 | abel ed Mop- % g erkin-Elmer Life Ci encés, Inc.

Boston, MA) in th esence of varying concentrations
of e|ther unl abel &4 - (R&DSysterrB
M nneapol i s, IMN) &8 test conpound for 2!%our s0-4t 30C
ina 96 well 1Pl at 6.005Cel I s were then har0Bestedilonto a
filter pl ategodrigd,O and 20 p.L of. Mcragcint520 was
added to ?g Pl at es were count epl1 i n a;TopCount
, Mcroplate gdl ntillation & Lum nescence unt er
(Per ki n- El ne?~ Li f d-6Sci ences, Inc. Bost ohl,l I\/A). Bl ank
val ues (buffed oniy) were subtracted f1@m al 0.1al ues
and drug treat ed 0\Q@|@!9§ were conpared {3 vehi)ske
treated val ug col d MCP-1 was useg f or
nonspeci fi c DI nd| ng7 Table 1 lists 1C50 vaI ue$
i nhi bi ti on of’ McPY73bi nding to CCR2 obt Bned P&? test
compounds of 28 he Ofention. Table 2 |ist i nhPBition
val ues obt ai ped f @r33t est conpounds for MJP-1 biiddi ng
to CCR2. Thgyinhigbition values (% vverelgobtabaed at a
t est concentr t|o “of 25 M unless indi ft)a ]
ot herw se. Ifean Li gand Bi ndi ng ? C50 R/p
1 C50 (tM Cpa2|c5(34( tM 1 2.3930.9 125, 509& 1 3
34.3950.183 4 34 96 0.11 5 8.3 97 A5 658 98
0.27 85 WD 2006/ Q12135 PCT/ US2005/ 022084 0.91

35 0.4 127 0.08
37 10.2 ' 128 0.6
38 5 129 0.15
39 6.4 130 0.3
40 1.6 131 0.33
42 5.7 132 0.13
43 0.34 133 3.3
44 14.6 . 134 0.47
45 0.26 135 0.91
46 1.3 136 4.6
47 3.7 137 0.08
48 8.4 138 2.4
49 11.9 139 9.8
50 2.6 ‘ 140 1

51 2.7 143 0.007
52 2.6 144 0.33
53 3.2 146 0.71
55 5.4 147 1.2
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Cpd 1C50 (9M) Cpd 1C50 . (M) 7 6.3 100 0.52 10 6.6 101
1.1 11 3.1 102 0.19 14 0.06 103 0,82 15 2 104 1.9

WA 0080883405 0.32 17 0.005; 106 1,1 0.01: 0.POBUSHB5/022034
1.8 107 0.17 19 0.005 108 3.1 20 0.16 109 5.3 21
0.15 110 0.32 22 1.6 111 2 23 0.9 112 0.15 24 0.29:
0.19 113 0.53 26 0.28 114 0.06 27 0.75.115 Q. 28
0.46 116 0,4Pd2q I6:88M)17 0 12 30 4.2£%ig—oﬁéﬂigil—q
11.4 119 0. 156 32 @.8% 120 0.03 33 0.4 13D 0. %26 34 2.4
126 0.91 35-0.4 (27 0.08 37 10.2 1281@26 3% 5 129

0.15 39 6. 130 ﬂ)3 40 1.6 131 0.33 5. % 132 0.13
43 0.34 133 4 14.6 134 0.47 45 36 135 0. 91
46 1.3 136 4ﬂ6 #473.7 137 0.08
63 3.5 155 049
66 17 156 0.18
67 25 157 0.69
68 1.5 158 0.4
69 64 ' 159 0.19
70 -0.11 160 0.29
71 0.17; 0.32 162 1.6
72 0.8 163 0.62
73 044 164 02
74 1.5 165 3.3
75 0.02 166 0.11
76 0.16 ' 167 0.24
78 13.4 168 1
79 031 169 0.24
80  0.03 171 0.56
81 3 ~ 173 8.1
82 0.5 175 1.5
83 1.2 : 176 0.26
84 32 ‘ 177 0.17
85 52 178 8.8
8 6 |
87 38
88  0.87
90 0.2
91 4.1
Table 2

% Inhibition Ligand Binding

Cpd % Inhibition _Cpd % Inhibition
8 34 99 34

9 65 121 37

12 38 123 100

13 29 124 100

25 15 125 100

36 49 141 21

41 87 142 -18

58 53 145 36

60 20 148 7
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48 8.4 138 2.4 49 11.9 139 9.8 50 2.6 140 1 51 2.7
143 0.007 52 2.6 144 0.33 53 3.2 146 0.71 55 5.4
wa 4601235 86 WD 2006/ 012135 PCT/ US2005/ 022034 PCpUS1065a2034
(M Cpd 1C50 (M 56 11.8 151' 0.26 57 13.3 152 1.6
59 10 153 2.1 6 2.7 154 4.6 63 3.5 155 0.49 '66 1.7
156 0.18 67 2.5 157 0.69 68 1.5 158 0.4 69 6.4 159
0.19 70 0. 1§pd eglednlpltiozy o0 17: 0.32_¢8S 1 g %jshibition
163 0.62° 736D.449164 0.2 74 1.5 165 BB 75 1. 02 166
'0.11 76 0.1@;16130 24 78 13.4 168 1 ;3P 0.317169
0.24 80 0.03, 171, 81 3 173 8.1 §§lo.o5 75 1.5
83 1.2 176 0°26 @4 3 2 177 0.17 85 5.2 178 8°8 86 6
87 3.8 88 0787 36
89 29 . | 172 17

92 54 - 174 52
‘ ' Example 18
MCP-1 Induced Chemotaxis in THP-1 Cells

MCP-1 induced chemotaxis was run in a 24-well chemotaxis chamber. ’MCP-l (0.01
pg/mL) was added to the lower chamber and 100 pL of THP-1 cells (1 x 10 7 cell/mL) was
added to the top chamber. Varying concentrations of test compound were added to the top and
bottom chambers. Cells were allowed to chemotax for 3 hours at 37 °C and 5% CO,. An
aliquot of the cells which had migrated to the bottom chamber was taken and counted then

compared to vehicle.

Test compounds of the invention inhibited MCP-1 induced chemotaxis with 1Csp values

of from about 10 utM to about 1 nM,

‘ Example 19
MCP-1 Induced Calcium Mobilization in THP-1 Cells ‘
THP-1 cells were plated at a density of 8 x 10° cells/m} (100 pL/well) into poly-D
lysine coated clear bottom, black 96 well plates. The cells were loaded with 5 uM fluo-3 for 45
minutes. The fluo-3 was washed off and cells were incubated with varying concentrations of
test compound for 15 minutes. The change in [Ca”"}; upon addition of 0.2 uM MCP-1 is

determined using FLIPR and compared to vehicle.

Test compounds of the invention inhibited MCP-1 induced influx of Ca® ions with

ICs values of from about 10 uM to about ! nM.

Example 20
Inhibition of uveitis in mice
The lipopolysaccharide (LPS bacterial endotoxin) induced uveitis mouse model is used
to test a compound of the invention for inhibition of MCP-1 induced inflammation in the
anterior of the eye (Tuaillon N, Shen de F, Berger RB, Lu B, Rollins BJ and Chan CC, MCP-1
expression in endotoxin-induced uveitis, Invest. Ophthalmol. Vis. Sci., 2002 May, 43(5): 1493-
8).
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90 0.22 91 4.1 Table 2 % I nhibition Ligand Bi ndi ng

Cpd % Inhibition Cpd % Inhibition 8 34 99 34 9 65 121
wW@200602138 123 100 13 29 124 100 25 15 125 1POT/USB02K622034

141 -21 41 87 142 -18 58 53 145 36 60 20 148 7 87

WO 2006/ 012135 PCT/ US2005/ 022034 Cpd % I nhi bi ti on Cpd

% In b|t|on 49 .58. 64 63 150 27 .65 1161

77 5%%%“ SEigiesom 3y inioghe aiprpy Saerci] EXBF Jigges.s
erERrablel ashuaed MR fofoand is thera:yél’HEI;ulom@eiulmr WMikn 3 féwmblace dhe

che afg) S was.ru

g o By i e BT SO AT BATD g
hlllﬂ@f dftheGhtefibPhhmbel (Insludihg X différe_r’ltxﬂebhdt)jﬂétemmno thel etkeit O

oty bR U Sk L RS ahh 80 Re Shich ey ey

hiselldgscanenmimtibowed t 0 chemotax for 3 hours at 37 C and
5% C2. An aliquot of the cells which had mgrated to
Bheadhet tom chanber was taken and counted then

conpared to vehicle. Test conmpounds of the invention

i nh| 71 teg@tommnﬁ wan dumé'dzd chehint @agmiy, ehd 10050 (5Paighwes applied

t?mcdi 1% gogt]haboe% ed i IZ@ F Igro T ﬁlalllvert%{lt'_&;% Ftlo:l’lg TB@/%%U%] group

vee kikgedvepieal [yl v&thea:isahne ehigter(se tegt comp@ind). 108 hoet dfst thaflast dose of

45 BB LA RO LB

ahdl mon&utlear 4B counts and protein concentratlon inside the eye were measured.

Results

In two trials, the compound inhibited leukocyte infiltration by 66% (+1%). The
accumulation of protein was inhibited by 52% (£14%). Cell differential counts indicated that
neutrophil influx into the eye was inhibited by 67% while mononuclear cell influx was

inhibited by 40%. Histological exami.nation‘ confirmed the inhibition of cellular influx.

Based on the binding data for inhibition of MCP-1 induced inflammation and the data
for inhibition of MCP-1 induced anterior uveitis, an effective dose per day for a compound of
the invention for treating anterior uveitis is in a range of from about 50 jug to about 0.5 ng. An
embodiment of an effective dose for a compound of the invention for the treatment of anterior
uveitis is from about 5 pg to about 0.5 ng. Another embodiment of an effective dose for such
treatment is from about 1 pg to about 1 ng. Another embodiment of an effective dose is from
about 0.5 pg to about 1 ng. An embodiment of an effective dose is also from 'about 0.1 ngto

about 1 ng.

Example 21
Inhibition Of Ovalbumin (Ova)-Induced Asthma In Mice

Test compounds of the present invention were active in two different models of

ovalbumin (OV A)-induced asthma in mice.

Mast Cell-Dependent Model

Mice were sensitized by i.p. injection with OV A in saline (10 pg) on alternate days
(Day 0, 2, 4, 6, 8, 10, 12). Groups of mice were each challenged by intranasal injection of
OVA (Day 40, 43, 46). Compound 17 was administered by i.p. injection (30 mg/kg) on
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m nutes. The fluo-3 was washed off and cells were

i ncubated with varying concentrations of test
wa@eopouids f or 15 minutes. The change in [Ca 21pPCT/URZING/022034

addition of 0.2 .tMMCP-1 is determ ned using FLIPR

and conpared to vehicle. Test conpounds of the

COHS?(‘I,I]J c%gb Iﬂgldglkeo? M?p%}n t@gﬂ%ﬁﬂg\/aﬂélyﬁe&g jt‘éltnﬂhpwé\’s inhibited

ues
- bERStiphdS 320 (in bwihiebarttie @ssays), Liaiinflug wap inkibited Hh20% and IL-4 influx

- AGE ari de (LPS bacterial endotoxin) induced
“lasgﬁféqe&/t%ous/g nodel is used to test a conpound of the

v n|b|t|on of MCP-1 induced inflanmation
’5"%}” %?ﬁ?‘%?”l{? 6f the eye (Tuaillon N, .Shen de F,

Ber I8KicdRRere sdhsiBred®lilpl Rifeckvh Gl ChamsiGed 1nM@ﬁv§-nt (Day 1 and 14).

expression in endotoxin-induced uveitis A
Gopyvs Bimies Werepeh challgnged biintangga) injedpist OY; glﬁay By 26.83)
c\é\Q 819{361/7%8 AﬁﬁmP&?TédL@ZQ e@@«%&%andﬁfot /kd) Bt foROab tranasal

ectlon di rect into the anterior anber of the
cbgl ngi (DAY 2986, 4)- ré%w@dpée@%dwow IR W39 0S9-gRRRRACPY
1ﬁﬁ‘&te§¥§4@4@%ﬁ%‘%sﬁlb’mél Wthin a few hours. The

degree’ of inflammtion is quantified by counting the

nunber of | eukocytes w thig,the-faqueous humor of the
‘gr—é]ﬂ—ra

anterior chanmber (includin ferential count),
Ialgbigbnafohvaluhinendueat dlergic gontseintiat i on in the aqueous
hunmor and confirmng . the inhibitio

i nf I on. b
hi st &4dd¥/ %@rceé\s@a«%ﬁeﬁ%ﬂweéﬁylprlw&%@af’éog’ﬁ qdgif f‘é‘dﬁ-ﬁfb‘ 30,5,
was)) doampd dfesicd we@%&dhrbaal(eﬁgémfyw}a.na@ndjeaxﬁbrmflows(Dag)vz -35, 38).
was applied topically to the_ injected
GRIo R et ES R o0 SRS BRSO VL B G b it dfese
?ﬁlﬁt‘é&s (W@bed Jf%ﬁ‘ée@é"s dn@Rpisctled ¥f nokd Ibblﬂn@@] thél &oMthW@)l veerd codnted

est conpound One hour after e Ias e of 'the
dé‘ﬁﬂ%)%ﬁdm’c pergod fo}?“ﬂ%ﬁhglaﬁﬁg?a“iaﬁjs BT e mce were
sacrificed and | eukocyte, neutrophil and nononucl ear

Ryeplvlagtugifest and prot ei n concentrat| on |nS| de the eye
wer e asur

i nhi bi ?‘3’8“‘?‘@%%8@5@% vYaﬁfathnWS red bﬁ/ "E)ran%sé ﬁ(m%‘%o ug/nostril)

t8 66U AbdHAlk kwibe du’ilyprmtaﬁ)d ﬁlln\s@ﬁon tl Imtllanatsaid:hki;en&%a@im 3), once per

e ok GRS L b L s

(Map 88 The Ristatirlelredepot antagamist Astaiinf biat edld bya gBHve control.
Hi st ol ogi cal exam nation confirnmed the inhibition of

cel | ut-@fipataaftd Uéhwl@@%ﬂﬂo@m IWflﬁsebddﬁéidB@bdﬁlﬁlaltefdﬁfasal symptoms by
i nhi b|t|on of MCP-1 |nd(l)Jced |nf@%|on an%{ (l?

4617 pseBne/ rehingt andSBL 17 (SereeRy Feshectig %ﬂpaa
RhicRClk ¥6silReentRE inh§tatd hidkl FmpOIROYUBYSDE (srebiftng/rubbing).
invention for treating antefior uveitis is in a range

Qut 50 g to about 0.5 ng. An enbodi ment of
ﬂje'%fg?l %{pve dose for a conmpound of the invention for

t he tTieadosiegdf Odm@mnhéi 7 was delpyed mntn_kthle sylﬁptgm afbybinitispad gppeared

her .enmb
L e
R_bothAMGtiRGsureiites gérraan pri@fto aitraﬁ)fsileﬁdliett@ (Dege29-3R)f Toganti-
histamine Pyralimine and the mast cell-stabilizing agent Ketotifen were used as positive

controls.

Compared to vehicle, Compound 17 inhibited nasal symptoms by 0/42%
(sneezing/rubbing). Compared to vehicle, Pyralimine and Ketotifen inhibited nasal symptoms

by 60/85% (sneezing/rubbing) and 50/81% (sneezing/rubbing), respectively.
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about 0.5 tg to about 1 ng. An enbodi nent of an
effective dose is also fromabout 0.1 .tg to about 1
wogoosxaapl e 21 I nhibition O Oval bum n (Ova)pP¢Tusmes22034
Asthma In M ce Test conpounds of the present invention
were active in two different nodels of oval bum n
(OVA) g Lhduced asthnma.in.nce st. Cel | - endent . .
ool ™ BT e e aRRiRudSpes Ropringipies of T R frvesgr. vic
examplad proeid¢dlor ¢} paposalot lustedtien,diyidl be (Reystéhd that tik, préxtice of the

o anababorsite S BT R vt Baor adgaion a5 or g Heatons s come
vadipthe aebpi 8f tha fllading plaghemddhdiyeqhivients.nj ect i on (30

ng/ kg) on 89 WD 2006/ 012135 PCT/ US2005/ 022034
consecutive days (Day 42, 43, 44, 45, 46). Conpared to
vehicle, |eukocyte influx was inhibited by 95% and
55% (in two separate assays), LTC4 influx, was

i nhibited by 90% and IL-4 influx was inhibited by
85% Mast Cel |l -1 ndependent Model M ce were sensitized
by i.p. injection of OVA emulsified in adjuvant (Day 1
and 14). G oups of mce were each chall enged by

i ntranasal injection of OVA (Day 25, 26, 27).

Conpound 17 was adm nistered by i.p. injection (10 and
30 ng/ kg) before each intranasal challenge (Day 25,
26, 27). Conpared to vehicle, |eukocyte influx was
dose- dependently inhibited by 40% and 70%
respectively. Exanple 22 |Inhibition of

oval bi unin-induced allergic rhinitis in mce BALB/c
mce were sensitized by i.p. injection of OVA

enmul sified in alum(Day 0, 5, 14, 21). Goups of mce
wer e each chal l enged by intranasal injection of OVA
(Day 22-35, 38). Control group mce received an equa
vol une of vehicle by intranasal injection. Nasa
synptons (nunber of sneezes and epi sodes of nose
rubbing by the front paws) were counted during the 5
mn period follow ng the |ast intranasal injection
(Day 38). Prophylactic effect Conmpound 17 (in PBS) was
adm ni stered by intranasal injection (10 and 30
p.g/nostril) to both nostrils twice daily 1 hr and 6
hrs prior to intranasal chall enge (Days 22-35), once
per day prior to intranasal challenge (Days 36, 37)
then 1 hr and 6 hrs prior to intranasal challenge

(Day 38). The histam ne receptor antagonist Astelina-
was used as a positive control. Conpared to vehicle,
Compound 17 dose-dependently inhibited nasal synptons
by 64/57% (sneezi ng/ rubbing) and 82/ 71%
(sneezi ng/ rubbing), respectively. Conpared to

vehicle, the positive control inhibited nasal synptons
by 51/89% (sneezi ng/ rubbing). Therapeutic effect
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The dosi ng of Conmpound 17 was del ayed until the
synptons of rhinitis had appeared (Day 29). Conpound

wa 2006i0m1BBS) was t hen adm ni stered by intranasetT/US2005/022034
injection (10 tg/nostril) to both nostrils four tines
per day prior to intranasal challenge (Days 29-38).

[ ] Lnhe Pyralimne and the mast
&@?ﬁ?gégkﬁhﬁgﬁﬁg agent Ketotifen were used as positive
controls. Conpared to vehicle, Conpound 17 inhibited
Aasal AsspapeurselByrmofladys, (sneezi ng/ rubbi ng). Conpar ed
to vehicle, Pyralimne and Ketotifen inhibited nasa

synmptons by 60/ 85% (sneezi ng/ rubhkji.ng) and 50/ 81%
(sneezi ng/ rubbi ng), respectHvel 2006/ 012135

PCT/ US2005/ 022034 Wi Ixe_t e, § ngZ'speci ficati on
teaches the princi leé}é §Atherre ent invention, wth
exanpl es provided for the purpose of illustration, it

whd phabeacennibel sicogubbidaimst theeqdy widréiee of the invention
enconpasses all of the usual variations, adaptations
angtabor ehibdagahyi@nsulRGyICOME W thin the scope of the
following clains and their equivalents. 91 WO
00860620k 3BHEG/, US2005/ 022034 WHAT 1S CLAIMED IS0 1.
A compound of Formula (1) HI ~ h2R2 R1L ANY / and
har, : ically acceptable forns thereof, wherein A
?%ggl?ggynff{n% t hi ocarbonyl or sulfonyl; X is a bond or

v CH: R is selected from .a tional |

({Tbor Poeugly sREnG s of B gl -EPerfn s akosy.

| gvver la&bk}?_h&)b()n}il,lalnga?k?ge? G?Mlen)kf)l@)b%ﬂ@lly hﬂ):stﬁtgtieﬂl bPlower alkyl,
pheny [ ubstjtute ower |,

- ( CHZ)QQWIG}%\Y\% raﬁ‘éﬁ‘}k 8 ’,‘y"éﬁ’k’@ﬁﬂ 5’?00?5@053/“0 yano or

hal ogen;  (2). C5-C,5 cycloal kyl optionally substituted

0 on&sGrs redpadkyl gpimally gepstituted by-gne or mopedowerliyt, -(CHa)w-CFs, lower

al kox¥lkoRy, ¥tyl, hRidhAGaBst SISt k&G cAbHy], cyano or halogen; or,
al koxycar bonyl, cyano or hal ogen; or, (3¥.

ter | ; | . PRy 8
Pt Pt S BIALHH0S, H BB 01, B CRLR, fver
aryl - ot agl. Rpil-lowen plisy) el cagrsutistiyted dryhrajloxycarbonyl, cyano or
al koxygagdonyl , cyano or halogen; nis 0, 1, 2, 3 or
4, Y is a bond or -CH -; X, is -(CH2),,, wherein mis

Frisod, 1’29;,30 : is -N (R4RS) - ZR3;
Y is a bond or -CH;-;

X7 is -(CHy)pm- wherein mis 1 or 2;

R, is -N*(R4R5)-ZR3;

Z is -(CH,),- wherein p is 0, 1 or 2;

R; is selected from

(1. aryl optionally substituted with one or more lower alkyl, -(CH,),-CFs, lower alkoxy,

aryl, halogen-substituted aryl, alkoxycarbonyl, cyano or halogen;

(2). Cs-C)s cycloalkyl optionally substituted with one or more lower alkyl, (CH,),-CF,

lower alkoxy, aryl, halogen-substituted aryl, alkoxycarbonyl, cyano or halogen; or,



Zis -(CH2)p wherein pis O, 1 or 2, R3is selected
from(1l). aryl optionally substituted with one or nore
wo owen1aBkyl , - (CH2),,-CF3, |ower al koxy, aryPCT/US2005/022034

hal ogen-substituted aryl, al koxycarbonyl, cyano or
halogen (2). C5-C15 cyc] oal kyl optionally substituted

Bhkox P aRioh Mo Era Rt vinarkar Gbig 1over ot X, cr, lover
Z"o58?%1“"“”“’“%2‘#?%’?“‘“‘7“8&55“85';%@w?yca“’“‘t‘y‘ AR lgge wherin,
et erocyc

opt i onazrlll%?)er% gyhiv ]gedv\‘ﬁ] heanhae a&%m H’Eﬁ@e’f’l?f\ﬁé?d %h%??atom ring
- ( Cszmtiﬁas adjzouve ko aldwaripn amhy then pad DgeEN- subst i t ut ed

aryl, al koxycarbonyl, cyari o or hal ogen; wherein,

Rhaid H}%feeeraﬂCM&ﬂtha]lySO@értaﬁ@hgﬂoMéz%ll@nﬁar bon atomri ng

menber and:a. heteroatontrlng . menber” 1s adjacent to

Sehfieay, h&@n@ﬁ%btn@ %hghé rﬁtr%%eg atof ?f%rrﬁ\{lzg (Iﬁ% n$a Ee%rgcyclyl

i ndi viduall'y |ower alkyl or
al t er Heg phAPp § fotgtging AgRIPEQwtY ﬂceﬁamltlgtorteh)éammtygexgmulﬁar ring

at Om é%m':\gﬁéﬁyh the ﬁ’l!Bt)iI‘OE)%l}tl Qﬁtg]nﬁﬁ P&t S50 ?sysﬁ{)ss)(ltutedr 191qonfe of ?ower

to 9 tot al rlnﬁ at oms’ opt | y contal ni hg
oxyg eﬁkﬁd or kpgief alkeny} t dormea praternahiesali amdtwﬂnerehtetlﬁf xscaysehtydnd the

r ' ng ﬁEtérrBé%/g@pl11@199&10%3]%5%&&9& &t W&f %tlgrwﬁg; ?ubs} @}N% w1t(§1 one or

I"oner orm a quat er nar
V\,her einﬁle-lm afkyl, a(ﬁéle)mCFa eiverlatkoxh etvb heloga-spbstitutedaryls

opt i Oéflﬁcl»)dyyar%pﬂzyaiﬁyt)%kvgeﬁh aryl optionally
substituted wth one or - more | ower al kyl,

2. ( CHz’i'he cigEagbuAd% hing 1 %X}/em /Qrsycatq%»g?logg bosélgbl%hté selllecte% from aryl

aryl, xycar bonyl’,” cyano “of
co npo&mh@tltmﬁd ot @ v fnprevlh\wrailkyl éx liabgeg Chamytly¢loatkyt ®pigonally

gg P d; ug\g/tvlet?éd ?C'}g(Lnl% %'1; %gﬁ hIaP mena oY @er%%?@é%ﬁ%%ajﬁw@sti%?e% b?/rone or
opt i omadell«ywer slkblstr htlugﬂdYbya bxmel Ky isnOHL; hdk OFER;)OR,; R, is
Ihgf/vg&gb?ééh ?‘rom oal¥ylyr g’tgrogygc C}] an% ?gS aréﬁﬁcrmn 1dua11y
is -WPW@R@»dRS R3 |s sel ected from C5-C, 5 cycl oal kyl

or heterocyclyl and R4 and RS are each individually

3. over Tlal deytbound of Eﬂhlﬁt I; ampRing 1sthaerhy’d| Xisla bodBER, €4 &ty FoptiSnally

carbon is a tlon al

subst ¥ﬂ nét%% I?YyOHSHEerre hﬁgl‘aé’ tstd é%w yisiGHy %?dﬁc]‘r (BeBs)-Rs, R is
- CH2-hetdritytigl anlR( RARD)arRhch BividuallRiveF Qepicl yI and R4

and R5 are each individually |ower alkyl. 4. The

4 0NPOTHGoRbounld Bt Mhidn 1, WheFefl A isRatbdn@ar bonyl . 5. The
conpound of claiml1l, wherein R, is selected from(1).

far yl ﬂf%tcbt%ﬂglnméféyig]slt WhbeRR ktﬁ(%&%d?{onmr e | ower

al kyl , , | ower oXy, cyano, halogen or

IDlﬂlerly(ll) o%._dé)ﬂ%? Ar%]lyc’ é’{{%g tteéiI Eed b ng)lrmﬁg/fzral K ;-(C(%DI-CF:;, lower
CB C15 cycﬁll@ab’ Icytmooknth)genat blgpnsltﬂpsbnatlutueﬂutb&d onwer alkyl,

nor e Iomer er al koxy, cyano or
hal ogen; ? é:F“ QY %T%%( t(fya’l16 pt\ay'\’e?t‘al |y substituted

by or@).or QEEQ 190340ky'my1 cpkikydlly buk(sﬁld&)j by GhSor more lower alkyl,
-(CH,),-CFs, lower alkoxy, cyano or halogen; or,
3). heterocyclyl optionally substituted by one or more lower alkyl, -(CH,),-CF;,

lower alkoxy, aryl, aryl-lower alkyl, halogen-substituted aryl or halogen.

6. The compound of claim 1, wherein n is 0.

7. The compound of claim 1, wherein pis 0 or 1.
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| ower al koxy, aryl, aryl-lower alkyl,

hal ogen-substituted aryl or hal ogen. 6. The conpound
w@booslosd1as 1, wherein n is 0. 7. The conpound oOPCT/IUS2005/022034

1, wherein pis 0 or 1. 93 WD 2006/012135

PCT/U82005/022034 8. The conpound of claim1l1, wherein

IS y cl r.ein
N R R A R S e S T
“and awhet lstavedyolyl is ritaghedraarh earbérsatal jiag:&lambetr(and;ahderoatom ring

car boﬂq %h%%a&&%&t@sau?ca%b nga,torr-lrhl‘?négg?ound of claiml,

wher ei' i At Sach AWy Ty | ower aIkyI or

ower I The co d of claim]l,

b R8P o e T PR RogBrR b RO oo a1 o
t o f ofgwenalhget erocyclyl ring-of 5 to 9 t ot al ring atomns
optionally containing one of an oxygen or sulfur ring

ag.om Tab&s; ngbﬁnd*- drelahet e\K/ﬁ)&é’lﬁ |R)(|an(f Rsrbgmmnte R RESYTh Ldm of
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ower a orm a quater nar
sal t, Fapmylafhee éqrﬁl &lzmsoovglygnwéaié tafeptal Ph&atﬁ’@ﬁ eptismglly gpntaining
ring bse gh '09}%@11 Eﬁ/suﬁﬂpﬁﬁd ddth SfheWid fle ﬁété’rk)cﬁﬁxl FiRDAkbYen atom is

substituted with one more | ower

- ( CHpubstiteied with dgpesr aléfvlkta fgrm waﬁalaﬁvrsahamé yaereini-ZR; ipgsent and
conpoateRfoctdi@iritl i opmea"l@ 'Qﬁbs%te% rWth B?y] eREERLIMEsuBkted with one

the nitrogen atomof Forimula (1) fforma

het er 8tyeryver piigl, gEHD)s '@53»90‘1’?6@5@% CYAJO At bajegen.
optionally containing one of an oxygen or sulfur ring
at.-om Thheamionnd dfelafret ewlbrssio Ry bndrRsrcgmhint math) elre rairegen pom of
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N+ N+ N+ O 94 WD 2006/ 012135 PCT/ US2005/ 022034 Br cl

HN HNOHNOHNO N I N IN+ and 13. A conposition
wae@eovpHni™Bhg an ef fective anobunt of the conmpouneCDiS2005/022034

claim1 and a pharmaceutically acceptable carrier.

14. The conposition of claim 13 selected froma

topically applied conposition, an i ntranasal ly

appl i.ed cp 3| & ocul ar appl i ed

conposi td op. 715. A{ prjocess for paring the

conposi tgn of claifi 13 conpri ik the step of

adm xi ngv™t he COHE§§ d of claiml and a

pharmaceutical |y eptabl e cafti & . 16. A nethod for
prevent treat or anello‘;H ng a CCR2 nedi at ed
infla tory syn{f ome, disordey or disease in a
subjec i n need ereof conprlé'ng adm nistering to

the s ect an e ctive annunf~<g t he conpound of
claimlI or conpos?tlon or aedi carent thereof. 17. The
met hod of cla|n116 wherein the effective anmount is

f rom about 001 ny/ kg/ da to about. 300 ng/ kg/ day

LE:} Tﬁéoﬁ*é?%’f&‘} calrnp%ql%a W ei%ctwméwewf the GO @ﬁ@alm landa

di sor gefmeutbaBeaeeptitie @3$RCi ated with elevated MCP-1
- expression or MCP-1 overexpression, or is an

b0 | 2R QLY BANH iR il RGELIBRANSDpRYNILAIES
dlsorder()ngglseégks ags%%%ggéd &?tﬂ?%?gvate§$%%ﬁmém
expr e¥sheasalyrapMcE-compesitians e seilasty apiied cqmposiiionhod  of
claim 16, wherein the syndrone, disorder or disease is
$2l ecﬁqmoq‘essdm pre;phnmhb m)mpasit'swo pfidaisy 13wweiptiisisg the step of admixing
at her upat, rthri r

8@% 1%50%%?%“1% ?JB% Qm% u'acaa@ ?ceg!%ﬁl% @%

psorla er na

Ier Di sease, erativ
Kephr it hod%fgaﬁveamcoa?am O?Qé}’eg‘é’fai“%i‘ SFﬁgmﬁateﬂm&mm
r enal synﬂﬁiﬂfef disdré oy diséhbainatsaiged itheed thaieef ¢dtnprising administering to
conpl i.cat,i.ons, abetic ne hr opat h i abet
ot nbE RS SRR aebe o pouog Hafi ot composiion o
m cr oardicapat thyreoft uber cul osi s, chronic obstructive
pul monary di sease, sarcoidosis, invasive

$t.ap th@ﬁ‘n@tﬂ&i &6cldiffi b amERdih @8 A0 arf Bl Eion SHORURIN mg/kg/day
al l er |n|t|s allergic conjunctivitis, chronic

[
urtlcgﬁ1ﬁm 300 g/ d a}éllerglc ast hma, peri odont al
di seases, periodonitis, gingivitis, gum disease,
d¥.ast dhg @et@@d eficémpd é,ayw@gthe @mdmrm; diggyder or disease 1s associated with

elevated MCP-1 expression or MCP-1 overexpression, or is an inflammatory condition
that accompanies syndromes, disorders or diseases associated with elevated MCP-1

expression or MCP-1 overexpression.

19, The method of claim 16, wherein the syndrome, disorder or disease is selected from
ophthalmic disorders, uveitis, atherosclerosis, rheumatoid arthritis, psoriasis, psoriatic
arthritis, atopic dermatitis, multiple sclerosis, Crohn’s Disease, ulcerative colitis,
nephritis, organ allograft rejection, fibroid lung, renal insufficiency, diabetes and
diabetic complications, diabetic nephropathy, diabetic retinopathy, diabetic retinitis,
diabetic microangiopathy, tuberculosis, chronic obstructive pulmonary disease,
sarcoidosis, invasive staphyloccocia, inflammation after cataract surgery, allergic
rhinitis, allergic conjunctivitis, chronic urticaria, asthma, allergic asthma, periodontal

diseases, periodonitis, gingivitis, gum disease, diastolic cardiomyopathies, cardiac
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WD 2006/ 012135 PCT/ US2005/ 022034 infarcti on,
myocarditis, chronic heart failure, angiostenosis,
WO e@bom13s s, reperfusion disorders, PCT/US2005/022034
gl onerul onephritis, solid tunors and cancers, chronic
I ynphocyti c | eukem a, chr oni c rTyeI ocytic | eukem a,
mul ti e el oma, Hodgkin's
di seags)é‘mt{c?r4 r@%ocgﬁdﬁgh%%% ﬁgy ihfen ppggsten Seéeéienoséf'e’f‘e??rf“s‘o“
~colo ndlsd)rdeng ,glanenﬂbmpmtlsofoha heRReind cgﬁhersThﬁorHEth@ﬂod?flc leukemia
.cl ai L6 q ge ”Etuﬂp,é further |ses
pr eve?ﬂl ngL e %Ef Hocop ™ Ff”é’?lﬁf”?r{ﬁa myglqmat eglekin’s
opht hdikeuse oxktasuimatiens 8f the BRUdR! @¢a6:, Stk dolonSlun® $Ista®tS biSstomach.
psoriatic arthritis, atopic dermatitis, chronic

2BSt 1 UEd MBodBFlc RN 36 leﬂke'ir?@@ ﬁ)eth@h h@ﬂ?gﬂ c%mphggs Bketvbrﬁmg, treating or
ast hma, aIIerglc ast hma, ggrlo ontal diseéases in
op

subj e¥PelORtpg EGRE mefiatsd ophthahmig ‘B?Oﬁ‘&fsadﬁilm?@ldeﬂfthﬁ@@ psgriasis,

the Spﬂ@h@tﬁtaﬁﬂﬂtlﬁﬁtfoﬁ@Hb?ﬁﬁtlﬁm%hc‘af)stﬁl%e‘ﬁﬁmg%ls‘egse llergic
claim or conposition or nedi canent thereof 11

net hoﬁ“"&tl‘s psthepanrRagic aftlepa pAnedeaabiterssa i whisrtde n@pérthqr@f
sel ect¢dpriking BakiMRietihg tothe s@jet:te({ngz'ﬁ‘éctﬁl@@in%%f ¥t bbip RN of claim
t he periodontal disease is selected from peri odon?t I'S,
gi ngi {/P“t‘iog’PBSr‘“(ﬁ‘LﬂhW§é‘§%1‘ét egpf. The, met hod of claim 21,
wherein uveitis is selected fromacute, recurring or
hr onfle maiihasi of clgim 26 whttein the i ioi disbalenis 8dsctadtfemenveitis or
uvei thig, Oélcsc&nﬁl L&REGDNk BR eﬂmoﬁ{al &Eea%vlg%etléc?e’d from periodonitis,
intermedi ate” uveltis, terior uvel
panuv&ngiyigs orgm dﬂf—‘éserret hod of claim 16, wherein the
nmet hod further conprises preventing, treating or
Zhrel i Breatdting «CORIN Ak cvhate@duvattis isselavted from acut€@etufrin@@r chronic
uvei tlllv%t chronic uveitis, allergic conjunctivitis,
rheurmtord arthritis, psoriasis, psoriatic arthritis,

t opi.¢ der t| t oni ¢ obstructi pul nonary . ,

Sl PSS gt 2h “Rwe%errguveks@wﬁlaﬁedafrwaﬁ@tﬁeorayelﬁwermedlate
peri Old@mstpoStcrl@‘lLﬂgtlybﬁpaﬁu@[‘usgUm di sease in a subject
in need thereof conprising admnistering to the
3Mbj erte vt R eRInk V& vaBR M Hhe Qx@thg@ﬁmﬁ&@ﬁ’igﬂ&s glfe\’&'hlﬂ& 3 ;tmg or
or conposition or medi cament thereof od
of clarehiPeng (hR? Biehiatef acigpnsiie, oA eitisrphranisaweitis, allergic
pr eveddhjuldivitls! &@ﬁrhﬁ&d QfthritBRbHAEADdoRG AR 2B IdehSH s,
i nfl ammat ory )én rone, disorder or disease in a
subj edfoniq WSW@ e pylmprasy diswsnt pilespin ghinitismasthe.aflealy asthma,
t he siebp@mttisaingiitiest gu\ﬂﬁdlmﬁt&l s@¥jeck ﬂ%ee&ﬂ%%@ﬂ%ﬁzpﬂgmg

claiml or conpaosi tion or nedi canént her eof
conbi MHEIYFINEHE g sybicchan pifesiee ShouHRighe compound of clam 1 or

ant i -dofHpbsiiared: teMicad@i tiRreofnt i - i nf ecti ve agents or
I mmunosuppr essi ve agents. 96

25. The method of claim 16, wherein the method further comprises preventing, treating or

Hl

ameliorating a CCR2 mediated inflammatory syndrome, disorder or disease in a subject
in need thereof comprising administering to the subject an effective amount of the
compound of claim 1 or composition or medicament thereof in a combination therapy
with one or more anti-inflammatory agents, anti-infective agents or

immunosuppressive agents.
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