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WD 2005/ 019179 PCTI US2004/ 019279 BENZAZEPI NE
DERI VATI VES USEFUL FOR THE TREATMENT OF 5HT2c

WREQSOTWR ASSOCI ATED DI SEASES 5 FI ELD OF THE | RUENE200M019279
The present invention generally relates to processes
and internedi ates for the preparation of 3-
benzazepi nes and salts thereof which can be useful as
BENAAZERING THIRI VATEVES USEFUL FOR THE TREAITMVMENTEOR SHT,

of, for exanpl RECEPTOR ASSOUPATEDYBISFASESOr ders such
as obesity. 10 BACKGROUND COF THE | NVENTI ON Serotonin

(5-HT) neurotransm ssion plays an inportant role in
u ' gi cal processes both in health and
FIEH%%?&#*@?:‘?’(@%&%&SOF ders. For exanple, 5-HT has been
| MTHei r@e@Anventié geneROY lrélhtbPd RbcesseE Al MBrRQIAMI BF the preparation of 3-
be 5-HT is bg%&gveg #o wor k by inducing a feeling of
nzageites auksay hetspt whigh eag be ypsfplgs sqrespun (3HE hyersniar agorsts for the treatment
of, fof @ampleca@n®ilineSowy ste it sudhtas BB&iReen shown that a
stinmulatory action of 5-HT on the 5HTI2c receptor
pl ays ‘an inportant role i'n the control of eating and
BACKOROUNDKE THRANVENTEDNeCt. of d- fenfluramne. As the
5- c.r tor is e essed ip high density in the
br%?(ﬁO%asg l&;uphr%{lsrﬁtégsgqnfpia[yé axll g"molatgqtlﬁ gf 1|1un¥ercl>us physiological processes
both ivdeslgpandanipsiehiapRtdioedess. Fofeda@plds5-BTthabl bE&H iipliadiéSin the regulation of

.i..e PVN . 4, _and predom nant | dnt choroi d .
fecing oA ST T QoLipH 8 HBHK P PR SHHE I Ines SRy so cating sops
earliet Bndofeivepbaldrivh atd sde@bed. & BeltRed bhotmThdlb2&indat6:9 GRIOSS 5-HT on the

oni . st .can be a nore effﬁptive a?d safe anti-obesjty
BiCORHoL & gpine Yetnyibr gRE-olgstty, effect of d-
fenflueamgms. t AV ehei S¥HT}d REdPtor 45 exBeLSCiA tHidh c_keinﬁnéy #nQh$ BlaZil)(1Btably in the limbic
receptor is recognlze

Th t he 5HI2
structRy B Gl Ao 77198 A0 RGNS L. IS0 At PMER and predominantly

- in the ob@sid tplexug) ayt s iempredsed indowd daisideor islbisert depdFipheral tissues, a selective 5-HTxc

3-Benz$ze i nes have been found.tp be %gonl ts_of the .
receplBL ABUISY Bt PO eS G B CPIORSTEE 88t AReq e Tagyknockout mice are
overweighis it} ¢ogniting rMmbairmdhe| ad (saeRptitlitg. to $dizdre. Sfus, MR- SHT,c receptor is
60/.479 2&0 and.U.S. Ser. No, 10/410,991, 25 each of .
recoB Ao 5, LB BB i 7P DR PO ge, an the disorder.
eBtBanedzypinesNiavebaat Sousdné behdoaists MRS H: chRNIZAA BRIW 8Fectiveness at

oY SRR B e S MR .5 o 081099,

each dfuwhith &ninacrporeted dkrelinbyl efarente dh s @tiRhA MNiéoabusi Synthetic routes to 3-

capabl e of cycljzing tp formthe fused 7:member ring, .
benza SRR e Brep e an e QY RS mheieonto i g gl upon which
is builardaning-er mbitieabataintngehsin thabis @apaBR @I tRMizing tdFofm thetfised 7-member ring

as. wel

e e S et o et L e s
No. 60479280 and BtS: 8reNo010/410980 as W€ aslr/st AYneHan d Chem., 1967, 5, 169; Orito

etal., ?g%z?:@glr(@,zlgg(ﬁ %g,tsl Oi?,’s\ﬁ%retgcgn quzWDgl\échngo %g%:tééc{'f %%9 thel';fel%}’)ment, 1997, 1, 359;

DrapeDevié| OrgaeiatProce@OResedtch dnthlDeveXopi@i:, 1998,8, 175; Or&RNkal., Organic Process

Rescaf 5 o0 9B, 4 SRR B e o R and Devlopmen,
1999, BeAs| Bindumtes al., UOBR. ChemdPB2, BN EYNeRiner et dl., NeRd. Chem., 1990, 33,

s21; R i1 B30 oo, BEUTRIRS 7, g S a5 ts Wenstck
et al., £38ed, Chan.f 1980, 23(9)273; Wainsthéick: alve Med. IR%2,.198R ,23(32, §§75; Chumpradit et

ol . Y B g8k 3518k iy f e e eyl PVh o 0rbBistnner o al., Progres
in Het@ogwfic Qdénistat, 20@, 13, 340; Nisdn e S MdianlO8hem 329711 98,11022; Nagle et al,,
Heys et at, J. Og. Chem, 1989, 54, 4702; Bremmer
etal., Progress in Heterocyclic Chem stry, 2001, 13,
340; Hasan et at, Indian J. Chem, 1971, 9(9), 1022;
Nagl e et al.
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WO 2005/ 019179 PCT/ US2004/ 019279 Tetrahedron Letters,
2000, 41, 3011; Robert, et al., J. Og. Chem, 1987,
WG 200588929 ; and Deady et at., J. Chem Soc., PREKIUR2004/019279
TetrallddpdiBLetters, 3006341, IGA; ROb&RE et HIQUL Ofy. (Rend; DIBIZ8Z 8P94)Md Deady et al., J.
d related co unds are reported in Ladd et al., J
C”em%gez Perkiadyans. Iig%: 789, 1904; EP 204349; EP 285 919; CH

S5UBh&4outdsab BARLAsPinct 8id Rlaged c&ﬂg&mg%e repBidedl in ©84d et al., J. Med. Chem.,

1986.39, FByie ot 2hsi%: Y Soaio Tarabiron s, 49, 27, 2035 Ger. o,
34182393 1NQdV. COFSOMDIR. ChekD8885,159, 767T;s. Pal Nash8dsnom4 2h88915,639; Synthetic
|

41, 57; kkal do . Dai u Kogakubu Kenkyu Hokoku,
Commyey 4585 151613 i oo TR ptiadAals dethctn Digaiickagaibu Kenkyu Hokola,
1979, V8,741 -4; ZhemBIOH PhavmalbsWicsUBaletin5>0975, 231 938X 7 Vn. (36R8Soc., 1970, 92, 5686;

. 68, 90, 6522; J. Am_Ch Soc.
. Ay Qe S 190 98, 65T Ao aioc 1968000, Thho At dden. Sosq 1967, 89, 1039;
and Ciﬂiglfégal(%Bi@Eg. ];cMeBlh (awthet!t&Q.1gﬁjgmd99fLet ters, 1932, f 2, 339
n view of the ro ng enman or conpounds_ Ttor t he
t 3@3{%?& the, grogingefiediond fareiompatnds dor e reamept ot diserslges gplated to the 5-
HT,c RedspRf) Dbkl &ofd 6ffRitht FQikdset B-BedaRPMERARPhAS. 2Mhe processes and
npounds descri bed herein

needed. . The processes and .c
°°mp?+lé‘§i>g‘ﬁ‘é’&6d Bl del mpethers and aBeTeeBUMARY OF THE
I NVENTI ON 15 The processes and internedi ates of the
' ' e useful in the preparation of
SUM%%@E&*%W?E&N the treatment or prophylaxis of
5-TiHE p]‘lﬁﬂksai afd Gitsriediafes FUBE p@é‘sexﬁ_?_iﬁﬁdnﬁyn arduglleih the preparation of
central pervaus system di seas e.present invention
therapFi, AeEts o PR of PP RS GL S HIGPe e igs Sk o obesit and oher
centraboeas Bybtenf difsageiul @ 10 Rz R3S R4 NRL R6 / R7b R6
7 [t f h f in: R |
Eﬁkir’xﬁé"r%?@ﬁ e?qnéér? ali%&'sglss? iz{t Ez(n;_ ]%r@%gs?g?r ng@ypvmge £ Sclmr;]pound otl‘ F$ormula I
C(OO(C1-Cs alkyl), -C(ONH (B2 -Cs alkyl), Ci1-C4 25
hal oal kyl, or CHZOH, R3,RR4, R5, and R6 are each,
i ndependently, H, halo, C2- Cs al kenyl
C2-Cs al kynyl, CBA '
hydr oxy, nercapt o, kyl, C(O -al kyl,
C(O O alkyl, C(O NH|[a ydroxyal kgl , NR1W, CN,
NO2, heterocycl oal kyl or heteyoaryl, wherein
said aryl and hegefoary A i
or nore substituents sel ¢ \om & -Cs al kyl, hal o,
C -Cs 30 hal oal kyl, and hs. RR™4And R5 t oget her
with the atonms to which they are attached forma 5- or
6- nmenber heterocyclic ring Havi ng one 0 atom
or salt form thereof,

wherein: '

R'isH;

R? is C;-Cg alkyl, -CH,-O~(C;-Cs alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH~(C;-C; alkyl), C;-C,4
haloalkyl, or CH,OH;

R3, RY, R®,and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cg alkenyl, C,-Cs alkynyl,
C;-C; cyeloalkyl, Ci-Cs haloalkyl, hydroxy, mercapto, OR®, SR®, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'°R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroary! can be substituted with one or more substituents selected from C,-Cs alkyl, halo, C,-Cq
haloalkyl, and alkoxy; or R* and R together with the atoms to which they are attached form a 5- or 6-

member heterocyclic ring having one O atom;
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2 WD 2005/ 019179.. PCT/ US2004/ 019279 R7a and R7b are
each, independently, H halo, C-C8 al kyl, C2-C8

..... WQRWSMII179.C2-.C8 .al. kynyl , C3-C7 cycl oal kyl, C, - BET/US2004/019279
ha{7baidkly"|’ areahdhpmy@iekdehtly,mwﬂ@m GG, @mgylkenyl C,-Cs alkynyl, C5-C;

evcodf s gt BRI Eibons FEORMBN SR S FOMT ot o

hydrogyatkyhtor a&‘hmd R'aogetieer @Bk (66 carbyrchtomltd which eyl pre afiacRedfoand Cs-C;
I @k} are each, independently, H, halo, Cl-C8 alkyl,
eyelo “Bi kenyl, C2-C8 al kynyl, C3-C7 cycloal kyl, Cl-C8

ha*bald<rFP areahdhpmy@lemehﬂy,hwﬂw-cse(@ -Galdg yikenyl, C,-C alkynyl, C5-C;

evelodfya) ey gt ORI Moo PR R st ONTE o o

hydrogyatkyhtor REad Rf*aogeriar @Bh (€ carbyrcaton thk which tHey pre affthédsfolth a Cs-C;
ovel Eg’é,CS al kyl, Ci1-C8 al kenyl, Ci1-C8 al kynyl, C3-C7
yeloglksl gEowpi vi " c1- 8 hal oal kyl, aral kyl, 10 aryl,

h ﬂgﬁf Hﬁ‘ﬁlyca almma‘(:%a‘kyhﬁ (klclﬂs&uqmlylablg-ﬂ gcaégyﬁlﬂfgcﬂﬁlﬂﬁﬂ@l aralkyl,
C Y e H al ky al keny
aryl, hﬁ%r 1 %y‘%ﬂqdl% r@WE cycl oal kyl , O -C8 hal oal kyl ,
arrdl do R" & yhch, inaapeﬁdeﬂﬂw H, Chej sikylpCyCadlkankl, CRC, allyl, Cs-C;

evctofyl Geelifealive BV R rlraRyE PREors RS et iy gnd R together it

theNateaﬁb Mh@hah@@rmwméd ﬁfnnl%dremdcﬁcliclringf\’z R3O R4 1 NR

comrs 7h. c 1 with a reduci ng agent
PISptE 8?1:5‘!"?? ?rﬁpcf“ﬁ% Sg%ﬁée of alewis acid for a time
and under conditions sui t@bl e R¥or forning said
compound of Formula | or RSalt frmthOeof 20 The
present invention further \ Arocess for
preparing a conpo s
t hereof, wherein: R
al kyl, -CH2-O(Cl1-C8 §{
-C(O NH (C1-C8 al kyl
CH2OH R3 , RR, RRS and

{ salt form
al kyl; R2 is C1-C8
C(O)O(CMRCS al kyl ),
4 /hal oal kyl, or
i épendently, H,

hal o, Cl1-C8 al kyl, al kynyl ,
C3-C7 cycl oal kyl, Cl1-C8 K ga h oxy nmer capt o,
OR9, SR9, al koxyal kyl, C(O) - , C(O O al kyl,

C(O NH al kyl , hydr oxyal kyl, OR' CN, NO2,
het er ocycl oal kyl, aryl, or heter o_ar yl, wherein said
with aﬁ%%lginggg% F]?t{?gﬂf gt@pgeg?nég gf q? q%&éx&?%%}ag $fgigbc%nd1txons suitable
for foxﬁmg@lcﬁ&nﬁ)ahlﬁﬁif Eyimulangt sat femx }herdéf R4 and RS toget her
WLI]i-ne present 1nvent10n }'urther provxdets 2% ocess ?or%rép%ggeg chr%rmrlrrlld of%‘ormula IT or salt
form thereof,
wherein:
R'is Hor cl-és alkyl;
R? is C;-Cs alkyl, -CH,-0-(C;-Cy alkyl), C(O)O~(C;-Cs alkyl), -C(O)NH-(C,-C;z alkyl), OH, C;-
C, haloalkyl, or CH,OH;
R}, R% R®, and R®are each, independently, H, halo, C;-C; alkyl, éz-Cs alkenyl, C,-C; alkynyl,
Cs-C; cycloalkyl, C,-Cs haloalkyl, hydroxy, mercapto, OR®, SR®, alkoxyalkyl, C(0)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'’R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C;-Cj alkyl, halo, Ci-Cg
haloalkyl, and alkoxy; or R* and R® together with the atoms to which they are attached form a 5- or 6-

member heterocyclic ring having one O atom;
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menber heterocyclic ring having one 0 atom 3 WO
2005/ 019179 PCTI US2004/ 019279 R7a and R7b are each,

WO psfoendent |y, H,..hal.o, Cl-Cs al kyl, C2-Cs al RenyB2004/019279
C2RCandik R yireyehich, fadeyferdeaste ydkloy C,-CHallyGC, ey aahyiyd,-Cs alkynyl, C,-C,

v LB At A 8 S ot o
hydraxpaietl e R "Ydnid IRt fogetiien fntixh theasabioh omwh wbith ke Yredkteehed form a Cs-C;

ovelod tached forma C3-C7 cycloal kyl group; Rs' and O
YOORFE &%%h, independently, H halo, Cl-Cs alkyl, C2-Cs

al K&myd R® 632-e6ih, Rldkendantly, B8 -helé, Cealioaldsyd; alkiyi,€5-C; alkynyl, Cs-C;

o o LS i
hydroapediyRsds RE cpd R¥etgather ith e cadohaomas afich ehephicahtadhb®orm a Cs-C;

attached forma C3-C7 cycloal kyl group; RO is H,
cydo%&ﬁ(%ougt kyl, Cl-Cs al kenyl, Cl-Cs al kynyl, C3-C7

Eyftﬂ ioH] ewl:s alk3d; @SCMeﬁjﬂlL EVFS aliaymgil, lblchlq cyciFgg@r, ﬁa-clgqlie%oalkyl, aralkyl,
er q roa cal Kyl, or allyl] an ar e '
a‘yl’llee%?ﬁrﬁ%%"é%aéﬂg‘%ﬁt ?Si‘filﬁt Cl-Cs alkyl, O-Cs al kenyl

CIR 'Candat 'k yoe phch, fadepeiidently, &, G0k ikyl, @;Le&lkémﬁi, calck sak,(nyll, Cs-Cy

oL, BB el ALYy S s i

the Natoen tatwhiuhitkey drodttacied faihes iveyedyéi ingng; conpri si ng.
com r.Sc?actir% a co ognﬁ:of f:gg_rml alll: RB R4 *Rfra RO
PESINRTE B 2 PP PHYO"BPadi t form thereof, wherein: L
is halo, hydroxy, CR3Cs al koxy, C1-Cs thioal koxy,
Cl-Cs acyloxy, -OSO4R, or 20 -CSi(R)3; I Ris Cl1-Cs
al kyl,-aryl, gar each optionally substituted
by one or nore ™}
hal oal kyl, Cl-C4
Cl-Cs al kyl; wt
under condit 'Fg
Formula 25 [1

Oor S4g

i nvention further pngvi des
conpound of Fornul aRl or sal
RlL is Hor Cl-Cs alkyl;

atR@g ocess for pr eparing a
formthereof, wherein:
i
or salt form thereof,
wherein;
Lis hafo, hydroxy, C,-Cs alkoxy, C;-Cg thioalkoxy, C;-C;s acyloxy, -OSO,R, or
-OSi(R")s; /
R is C;-Cs alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano, nitro,
Ci-C,4 alkyl, C;-C, haloalkyl, C;-C; alkoxy, or C;-C4 haloalkoxy;
R’ is C-C; alkyl;
with a cyclizing reagent for a time and under conditions suitable for forming said compound of Formula
II or salt form thereof.
The present invention further provides a process for preparing a coxﬁpound of Formula I or salt
form thereof,
wherein:
R! is H or C;-Cg alkyl;
R? is C1-C; alkyl, ~CH,-O~(C;-C; alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C,-C; alkyl), OH, C,-
C, haloalkyl, or CH,OH;
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30 R is C1-Cs al kyl, -CHzZ-O (Cl1-Cs al kyl),
C(OO(C1-Cs alkyl), -C(ONH(C1-Cs alkyl), OH, Ci1- 4

WO 2008149 , or LHeoH, 4 P WO 2005/ 019179 PCT/US2004/019279
PRI/ RS20 Oﬁﬁ%&ch I%%iep&é‘lent@sH Wcﬁ@&zﬁkﬁ @?@{;blken 1, C,-Cy alkynyl,

dé dently, H h
C3-C7|€2‘J - eg|q%n¢:a§a|)alloa1@ }qyyzqugcycrp@‘ga}% pRg,@Rg@kqafaqd@di Q(Q)—alkyl C(0)O-alkyl,
C(O)NI- gﬂ(@ﬂ}fdr&@ﬁ NRIROREN, 967 het@xlo ﬁlek ¥y, o%@ro&ﬂylkw}wrem said aryl
O NH al kyl drox
and hfmaarylwem btr %@wvte(awn&@/ pne oame s ?t“‘l*?éggé?lé‘ﬁ?‘i/fmm ﬂrrgﬁ élhh‘ halo, C1-Cs
haloalﬁy'l' Fhdalbky; oPRUaluGe5 RakY Witk f18 aﬁﬁas SMRBLh fHed @1@ aieMchéH fefiea 5- or 6-
nmore substituents selected fromCl-C8 al kyl, halo,
membE!l hetegocgclicgingdiakipg one A atoB% koxy; or R4 and R5 toget her
WIRﬂ*hna lReb a@é QRR, ibRp¥hiealy, Hhmo, @r,@,, mlaep@gialiéawcacmcﬁm Cs-Cy

het erocyclic rin
eycloatizh Gt FelsaRY s ARG BHABETS: O afih SO 25 CRRYFLaly, or
hydro:@%tkcj;fS oPRRGRVRT tdedthEBweM thy &iﬂ)on doin §7wh18i/tﬁé39ﬁfé ktydehed@brmfBC,-C;
| oal kyl, al koxyal kyl, hydroxy, C(O) -alkyl,
°Y°1°9@(YGT®=‘E1I kyI C( O NH al kyI or hydroxyal kyl, or R7a
ame 429 sta@aeam eﬁdewdamtyhﬁ Ikdd, o, ﬁﬂ(ﬂm’)}-@g Mn?h Cl- U?Mkynyl Cs-Cs

are attached faorma 10 cycl oaf

eycloaliyt Gl b E RSk Ao ORI (O A, Kl CRANE gt or

hydrm%ikg;ﬁ oPRRGRYRY tdedthbBwit thy Eatbon dbodn QZNhl@l’Vtﬁé}Dﬁé Ki¥dchedGbm{BCs-C;
| oal kyl, al koxyal kyl, hydroxy, C(O) -alkyl,

cycloa@,tYé}@% kyl, C(ONHalkyl, or hydroxyal kyl, or Rsa
ampd s Q?ll@gﬁcfyh@fl O cf itﬁ-cgands»@ﬂ @J-@J'Gy&l@allﬁﬂl @pc;ﬁaﬁmuql aralkyl,
are attached orm a cycl oal kyl group; 15

aryl, heferogyyl, digtergarilaliylor aligd; aéi‘fikenyl Cl -C8 al kynyl, C3- C7
c R HaRKYare edoh, lﬁ&paﬂbﬁtw HyCrC@ﬂ@l kyltcs allhpll C,-Cs alkynyl, Cs-C;

h [, h | al kyl
ycloaggté%g%‘g rﬁgloplmgt gl%glg%% geter%/_pryld?er a {W‘, or %yll?lagRﬁ ax?d 151 %ogether with

the N @cuﬁfwwhmh Hey &2 athdh¥rm aGdefeéyclis Yiag0al kyl , Cl -C8
hal oal kyl, aral kyl, aryl, heteroaryl, heter oaryl al kyl,

comptiiing| | yi | or R10 and R’ t oget her with the N atomto
\M@ch &&%ﬁ&n@bﬁﬂ@ﬁﬂnﬁwm a heterocyclic ring; 20
conprising: (a) reacting a conpound of Formula I1l1:
R3 41 R7’b Ra O/ R5 NRt Rs R8b RBa L In or
salt formthereof, [25 wherein: ry7 L is halo,
hydr oxy, Cl - Cl -C8 thoal koxx, Cl - C8 acyl oxy,
- OSQ2R, or R7b R72

B

R2
R5 N R1
I
or salt form thereof,
wherein:
L is halo, hydroxy, C;-Cg alkoxy, C;-Cs thioalkoxy, C;-Cs acyloxy, -OSO;R, or
-OSi(R’)3;

R is C;-Cy alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano, nitro,
C;-C; alkyl, C;-C4 haloalkyl, C,-C; alkoxy, or C;-C, haloalkoxy; and

R’ is C;-Cg alkyl;
with a cyclizing reagent for a time and under conditions suitable for forming a compound of Formula I or

salt form thereof; and

51
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-0Si(R)3; Ris C-C8 alkyl, aryl, or heteroaryl each
optionally substituted by one or nore hal o, cyano,

L. WoiRdes01917€! - C4 al kyl, Cl-C4 hal oal kyl, C-C4 abkmzoom/nwzw

c (bf4 h@!{dﬁﬁé kg Vomlﬁaﬂgd Foffuth & o@kalﬁ%rrﬁ"tﬂéﬁébf with § Rdfeing agent

I zing reagent for a tinme and under conditions

°Pt1°%adv e prepegee ?I%?rlrﬁmigao&i oorivse e wrerropditiens syifablg for foppipg said
compf)nﬁfdrBfFBﬁﬁ&ﬂfor s@Pfbrm thefof, WO 2005/ 019179 . ....... :

........ .. PCT/ US2004/ 019279 b) reacting sai d

c oTHS BRSERt dtventinnifisither proviges apipeess {9F PEPATEE 8 6pmpgunth ofFormula I or salt
form 18RBCI Ng agent optionally in the presence of a Lew s

acid for a time and under conditions suitable for
whergigsy 1y ng said conpound of Forrmula | or salt form

theri@Hforc'Ebgamﬂesent i nvention further provi des a

pracess far pr%f) a co;rs,p of Formula | or salt

5§ d??n ?haé]ﬂémc M@Gn&sﬁﬂwb @9 (ﬂl -G8 albrl),eﬁ(caNkchp; Cralkyl), OH, C;-
c,,halo&]kﬁl N CH2 O(Cl C3 al kyl) C(O)O(Cl

al Igy ‘bﬁ al - al kyI

or €B|ZC§*I ag@h page e‘Rh lnﬁ@?endﬁ’f*ﬂ:}’ Hﬁhaé‘?a&@aélkyl Cz-ca alkenyl, C,-C; alkynyl,

Cs-C/icpéleman, CG@JIMIoaiﬁyl Hﬁﬂr@xy fabrekpto, @ﬁeyék" %)ﬁglkﬂl bgﬁ)ya!uqyl C(0)0-alkyl,

OBt Pt NR LR S ettt ehcyoupyiherein sid a
and h@ér@rﬂ dah by lsubsﬁt%@)wﬁ‘ih"oﬂé ddthore SibSHtRRYA e lekd frmjﬁs alkg\lhalo, Ci-Cs

’lg\gz teroc lkyl, aryl, or heteroaryl, wherein
haloalil; apdzafkpicy; ke etP%féhewﬂegﬁa@@S%Wmchthﬁv 8t 2{tpqhpd forya 2 5- or 6-

membefhdfeus@cﬁmfgtuamgah@oaﬁk@ct ed fromQ-C8 alkyl, hal o,
hal oal kyl , and al koxy; or R4 and RS tog\ectg
WIPt rﬁnfiﬁe a4¢ BAFl; ipdepgderty Hhe%o £ Ao S eatken hCa Ca alipml, C-Cr

£ hak
cyclo kyl G- o:mﬁmnky @fyla%xe:}%%xrgl Oﬁﬂ))llﬁéﬂ '@ﬁofmﬁlk% @@mﬂ ﬁ?ﬁ or

hydrogs) °5Fk éﬂ‘}ﬁ tegstheswilh 9H§P°n6€23n@7whlely@%%rﬁ R%chedépmca-
il il e, O o g
O al; , a or roxya or a
R R *k%aacwgwrtdﬁnﬂyﬁg el o b e Regikynyl, Cx-C;
cycloafityg, cqtcsa.@la@myrt akmyalkmhﬁ%xy (]@)iaﬁdﬁk)d(o%@uﬂ c NEGAKyL, or

i ndependent al kyl’,

: hydrowﬂﬁgog{ % RACH tcggthgsw%l} 'ﬂ&?{f‘l"}? pon Wm@'ytb?k%? Rtpa9hed form a C3-C;

cycloalityl g@u pnal oal kyI al koxyal kyl, hydroxy, C(O) al kyI

O al kyl, or hydroxyal k or
A o FEONALIM ¢ ST Al r, GrCelmiplio, iyl
aryl, hateabl, thaﬁfb@ﬁylamﬁjl mrau%@? cycl oal kyl group; R9 is H,

SRR cock e - AR oy alkyny, OC,

cycloah@fl ﬂ@hﬂbalkﬁﬁ&rﬂkﬂm Hétéfb(dryl K&eréﬂr}l)ﬂ'kyl @J%P/R&OR’Q%H 1@1 together with
T e
the P‘Ré‘h&y ch ey g 2iip aé%fefe?-‘/" 169&$,oa| kyl, C-C5
comprisigpal kyI aral kyl, aryl, heteroaryl, heteroarylal kyl,

or .all

or R10 ther vvlth the Natomto
wi® ch ¥“ﬁ‘8ﬂf‘ga?r°8m8?‘fr§<ﬂﬁgﬁm?’gar a heterocyclic ring;

R4
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conprising: 30 (a) reacting a conmpound of Fornula IV:
R3 R4 *R7b 7a R5HRt R5 RRIV 6 WD 2005/019179
woPLDsBAOD4/ 019279 ... ... ... or salt fornp¢hesmoini9279

) orsalt#%nﬁh&ﬁwypoq@%tgg Oxy, O L QRZ wherein: L is

ydr oxy, Cl - Cs thioal koxy, C-Cs
acyl oxy, -OSQ2R, or 5 -0Si )3; Ris Cl-Cs al kyl,
aryl, or heteroaryl each opf{lional]y substituted by one
or nore hal o, cyano, nitro alkyl, -4
hal oal kyl, C -C4 al koxy,qbr C hal oal koxy; R is
Cl-Cs alkyl; and Qis a IeaviRg group, 10 for a tine
and under conditions suitable r formng a conpound
where@@f Formula 111 or salt formthereof; (b) reacting
sai d conmpound of Formula |11 or salt formthereof
wtihhalo, By Crrlys lkenye fi-Cs Bioalioty: e Ca AR I &ISO2R, or
-O&(}@?}ndl tions suitable for formng a corrpound of Fornmul a
salt formthereof, and 15 reacting said

cBripBuherlo angy orbeterqayyl \ﬁm@wpfaoqalém@ﬁtﬁge % pesie or more halo, cyano, nitro,

Ci-Cy are}u @,n@J HaYoalk, (1€, BIKESE BEE,-Of halalkeyM S acid for a time
und er conélltlons Suitabl'e for forni ng said
cBnﬁ&J WLetnula | or salt formthereof. The

pQQ§§[gaVlhé]gl@ﬁ]§I on further provides a process for
paring a _conpound of Formula | or salt _form

for a g @pdpder saadiiaE Witpble R Frging2gpmpyunghel Eerpplalmy s

orsalt@rmcéﬁer@dfkyl CH2 O (C-Cs alkyl), (OO (C-Cs
al kyl), C(O) H-(Cl - al ky C4 hal oal kyl

). OH. O -
ofP)CH2 (SathRS’a‘d cpmpougd of EgrprulediToF saltforaptherepfy o pendent I Y,
with a EcliBRb Geag&ak fors tiadekaydl unde? cépditdhk@myle forforfaigal ckdpdiind of Formula IT or

salt form thereof; and

(©) reacting said compound of Formula IT with a reducing agent optionally in the presence of
a Lewis acid for a time and under conditions suitable for forming said compound of Formula I or salt
form thereof.

The present invention further provides a process for preparing a compound of Formula I or salt
form thereof,
wherein:

R! is H or C;-C; alkyl;

R? is C,-Cs alkyl, -CH,-0O-(C;-Cs alkyl), C(O)O-(C;-C; alkyl), -C(O)NH-(C,-Cs alkyl), OH(, Ci-
C, haloalkyl, or CH,OH;

R3, RY R®, and RS are each, indep)endently, H, halo, C,-C;s alkyl, C,-Cg alkenyl, C,-C;g alkynyl,
C5-C; cycloalkyl, C1-Cg haloalkyl, hydroxy, mercapto, OR®, SR®, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'°R"!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C;-Cs alkyl, halo, C;-Cs
haloalkyl, and alkoxy; or R* and R® together with the atoms to which they are attached form a 5- or 6-
member heterocyclic ring having one O atom;

R”® and R™ are each, independently, H, halo, C;-Cg alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C3-C;
cycloalkyl, C,-Cg haloalkyl, aikoxyalkyl, hydroxy, C(0)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R™and R together with the carbon atom to which they are attached form a C;-C;
cycloalkyl group;

R® and R¥ are each, independently, H, halo, C;-Cg alkyl, C,-Cgalkenyl, C,-Cs alkynyl, Cs-C;
cycloalkyl, C;-C; haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or

7




10

15

20

25

30

25 C3-C7 cycl oal kyl, Cl-C5 hal oal kyl, hydroxy,

mer capt o, OR9, SR9, al koxyal kyl, C(O) -al kyl,
. W@R@pHErkyl , .. C(O NHal kyl , hydroxyal kyl , NRLO&I/USZINY/019279
hydrdNgRlkyl e RET ma et togdther hvithalieg/darbo btohtb ShRA DY areMi@EHRH form a Cs-C;

said aryl and heteroaryl can be substituted with one
cyCIOSﬁy L&PW: subst i tuents selected fromd-Cs al kyl, halo,

Cl RBSH Uabpﬂkﬁqyd:rcmlebn@l k:p&yalksaryl R4-Ca Bgt1R3Tkyl, @y, lﬁ@lbalkyl aralkyl,
1%\‘4 ato \M?):}'E hey are attached forma 5-
ary, geterpany e AWt 2P ng” havi ng one 0 atom 30 R7'
anmma?daR‘ame e@cﬂ;@ mdepeﬁai@ﬂ rlqlemdsmkyﬂc,-b@menyﬂc, alyi] Gs-C;

cyclo%}_rlcé] ylra oaﬁqyk G%QFSI@W?| er(ay G ola lyl, <¥r RY a('r:lld R%together with

the N@&Q fovlidithey z@(@ablhéd&bxhyb het@bcychd/ﬂfgexy al kyl or R7a
R7Dh, toget her carbon atomto V\,hl ch t hey

compﬁflﬁgﬁe?‘ftﬁléﬁ Bm?‘Eanerglg 2cycl oal kyl group; Asa and
Rsb are each, indepwﬁdently, H, halo, C-C8 alkyl,
C2-C8 al kenyl, C2- al kynyl, C3-C7 35 cycl oal kyl,
Cl - C8 hal oal ks xyaI kyl, hydroxy, C(O) -alkyl,
C(O O al kyl, |, or 7 W), 2005/019179 _.,
PCTI US20041019274
together with th
attached forrl%
Cl- C8 al kyl 1-C8
cycl oal kyl, Cl1-C8 hg IoaI AV IS I%raal kyl, , -
het er oaryl , het er oaRyl al'kyl , or allyl; anf 5 R10 and
R' are each i ndependent| vy, Ia ad-C8 al kyl, Ci1-C8
al kenyl, C1-C8 al kynyl, C3-Cr7 " cycl oal kyl, C1-C8

wherdigi| oal kyI , aral kyl, aryl, heteroaryl, heteroaryl al kyl,

\%IT %hhl%ﬁ%hgggg ’%Lg%st acﬁﬁg TS wfﬁx&\tl%r o lpx}& I\ﬁ')g{)n’g;;‘i){nor

-OSi(BOspri si ng reacting a conpound of For rrul a Ma: R3 R4

I ,f%lai 1_%9 a@%da’? H% Ba&]%ﬁ%(@% %alliés&b&tut ﬁ|b3 gfn?(or more helilo cyano, nitro,

Cr@@!&’@@r@@?ﬂ@ﬁﬂﬁ'l Cl(@@@ﬁ?iymr Cn-CmIQtho):S,,an& is Cl- 08
a|ﬂ6¥4 Al or heteroaryl each optionally substituted
nClél }h%re hal o, cyano, nitro, 15 C1-C4 al kyl,
with a@ycl@mgxaa,ggwfm&q tnne(}mdmndmckmkt}ons smtaﬁl& fdﬁﬁfoﬂmrhgmidmmppund of Formula I.

ar’!‘ﬁe B'res él? G%Pgr% gl%lr}]lg%/éﬂ)vﬂfés a&r&e&%ﬁnj é; %paﬂlg% a ceo%%%ﬂrtld of ém'nula IITa or salt

%H

time an rons surtab
form theragfound of Fornula |. The present invention further
wherell: OVi des a process for preparing a conpound of Formula
I'lla or salt

R'is H or C;-Cg alkyl;

R? is C;-C; alkyl, -CH,-O-(C,-C; alkyl), C(0)O-(C,-Cq alkyl), -C(O)NH-(C;-C; alkyl), OH, C;-
C, haloalkyl, or CH,OH;

R3, R* R®,and R®are each, independently, H, halo, C,-Cs alkyl, C,-Cg alkenyl, C,-Cs alkynyl,
C;-C; cycloalkyl, C;-C; haloalkyl, hydroxy, mercapto, OR®, SR”, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'’R"!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C,-Cg alkyl, halo, C;-Cg
haloalkyl, and alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-
member heterocyclic ring having one O atom;

R and R™ are each, independently, H, halo, C,-Cs alkyl, C;-Cg alkenyl, C,-Cg alkynyl, C5-C;
cycloalkyl, Ci-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
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formthereof, 20 wherein: R is Hor Cl1-C8 alkyl; R2
is Cl-Cs alkyl, -CH2-O(C1-C8 alkyl), C(OO (C1-Cs
. WQLRMW0s01917¢ C( Q.NE.( C3-.Cs, al kyl ), OR Cl- C4 hal or€CkYB2004019279
hydro@yigHY or R%, anRR " tRSstheamith R carben atesito whith €fee atRkdhYd forn a C;-C,
o clo%%ho uC,l-C8 al kyl, C2-C8 al kenyl, C2-C8 al kynyl, 25
4 1 @!?O é’ycl oal kyl, CI-C8 hal oal kyl, hydroxy, nercapto,
ORY} aisY, arakehchinad peydentlOEHDhata) Gyt alk, @y s alkbiill, C,-Cs alkynyl, Cs-C;

S E T O A

hydroayatkyl, R ané RETIogthet with theloerbnlitGinité Whiehlthel ble a@Bedform a Cs-C;
o clo%%;le suubst ituents selected from Cl-C8 al kyl, hal o,
4 ' & "Phal oal kyl, and al koxy; or R4 and RS toget her

Wi R%Hs HN@,-Gy atiys, @, eCa\alienyl, CREYallamgl, 85-CAGRREIKYD CRreahdoall8l, aralkyl,
I]Q@eierr%g‘q?g hetgg}ﬂcc}/chi c ring having one 0 atom 30 R7a ‘
AL SR R0 5T é O, %lependent ly, H halo, Cl1-C8 alkyl,
CR'Candet'karaydch, idepEatientlys V) 04 -C; (iRyI0T,-CoalledngRlCk) alkfabi, €3-C,

cYclo%@%@%W@@)&mL pr?ég h ﬁﬁé&ﬁﬂg’%@gkgﬂﬂ,m R' and R!! together with

the N RGH tySD30 44l bE2fachet frdtmahekdcytlic ring; R and R t oget her
wi,th,t:h th tomt i.ch they e attac form a
CE BRI P S R e R apdona oo, o

-OSi(R)dependently, H, halo, Cl-C2 alkyl, C C3 al kenyl,

gﬁig%lfgg El)%ﬂ?/érwy C?%)%}Ec’)ar@%%jlh?o}:ﬁk 1y s@e% 5? l&é)qaclzrgolré halo, cyano, nitro,
C:-C. &) RHCahdlgalkyl,&h-C5 alkpely, ox Calkpdloaliaky;R8a and R85

t .h the carbon atomto which they are

a??gsi: g%‘%?’m a C3-C7 cycloal kyl group; R9 is H,
comprSing@8actihka ¢ompChadeH Fatdodayll:, Cl - C8 al kynyl, C3-C7

cycl oal kyl, Cl-C8 hﬁ\{ oal kyl, aral kyl, aryl,

heteroaryl, heteroayylal kyl, or allyl; RLO and R' are

each, i ndepengent lyl, H C-C8 alkyl, C-C8 al kenyl,

Cl -C8 al kynyR~\CB~CRLQ cycl oal kyl, Cl-C8 hal oal kyl,

aral kyl, aryl, | kyl, or allyl,

or R10 and R’

hydr oxy, Cl-R% 3
acyl oxy, -OSQ2R, or| -CSi 3; Ris C- al kyl ,

aryl, or heteroarylgéeacR®opt Réhal | y substlituted by one
or nore halo, cyano, nitro, 15 C-C4 alll'yl, a-ca4

hal oal kyl, Cl-C4 al koxy, or @ -C4 hal oal koxy; and R

- witha ir&lu@h% %Fﬁp!ﬁbﬁa% ﬁptggﬁie%ng%ofr Fzgﬁ%g 4384 8r $HHP 28 conditions suitable

For mu]
for forming said compound of Formula ITa,

The present invention further provides a process for preparing a compound of Formula I or salt
form thereof,
wherein:

R'is H or C,-Cs alkyl;

R?is C;-C; alkyl, ~CH,-0-(C-Cs alkyl), C(O)O'((C]~C3 alkyl), -C(O)NH-(C;-C; alkyl), OH, C;-
C; haloalkyl, or CH,0OH;

R}, RY R® , and R® are each, independently, H, halo, C;-C; alkyl, C,-Cs alkenyl, C,-C; alkynyl,
C5-C7 cycloalkyl, C\-Cg haloalkyl, hydroxy, mercapto, OR’, SR®, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'*R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl

and heteroaryl can be substituted with one or more substituents selected from C;-Cg alkyl, halo, C-Cs
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Rs NRt Re RRL 11l 20 with a reduci ng agent
optionally in the presence of a Lewis acid for a, tinme
o Wapmsorer conditions suitable for form ng sapdrius2004/019279
f 1
hal -or 6-
AR LA I, REEAR T BS Mt 5o
memheghqmpqyc]xc g lwaing on¢ Qratam;her eof , wherein: 25 is H

OrR 0 gL, m&&%&nﬁﬁa@'&% TR G, allomy, CrCy

OYCIOGWI GHCs hgipalicil, @léwwlkyl bY MG@M’%’L,C(Q%) -a[Rg1, CEOINTRalky], or

hydroffflgf %? R7e 65@ ggfi@%%&%%}tt{ the %rb%gét @th]% }éréatt%ﬁggd fofna cy-C;

cycloatb)rlaequkyl hydr oxy, mnercapt o, , SR‘ aI koxyal kyl ,
|
C(l@k ad ﬂ“%}(re Fa@ﬁ%&g%&éﬂ&H ﬁ%%%@éyli? £ G5y alkgmyl, Cr-Cyallgmy, s C

CYCIO%%'I %bﬂ%’l aligpreyelky by, ﬁﬁ}alhﬁﬂ(ﬁl@ﬂﬂmm?@)l\&hdkﬂeor

hydroﬁ}m%ﬁ ot Rtaqﬂd (fg ARen Ak thgl%g%mgﬁ\ﬁ;otggg@%%g i%hgcfjform 2 Cs-C;

cycloqﬂeytgmszoom 019279 nwit ... ...,, m hal oal kyl , and
al r h~t
AL o REAS LT L, Lol o
aryl, heteﬁ@%d\?temgfymlﬂfaﬂldm R7a and R71' are each,
' W‘eﬁlﬁﬁgeﬁé Eééh 1ﬁhepa§’ie9ﬂy, 1 g?f(ﬁi(’hyé ‘-Cg%lga 1—?&M4cynyl Cs-C;

cycloafiy, %ﬁmggvpﬁéylhgralkﬂxwl @gt@))ara , kgtproargj@tlgyboraallyy jor R™ and R"! together with
the N Sofdtdnih kné are%ta&e@ YR PRRE %lrc 3k R7a and R7b

together with the carbon ato 0 WHich they are
comprigieached forma C3-C7 cycl oal kyl group; Rs' and Rsb

2l eaghctin Bﬁﬂﬁiﬁrﬂfﬁ%mdﬂinha'o Cl-GCs alkyl, C2-Cs
enyl al kynyl, C3-Cr7 cycloal kyl, Cl-Cs

Where’f&lal oal kyI aI koxyal kyl, hydroxy, C(O) -al kyI
CG:Cil} E&t@l Fa&bxy,@ﬂ 0} Neb gy, &% oy th¥alkoRy, & Ds YA

ogether wth e car bon’ at om to they
'OSl(%PZe attached forma C3-C7 10 cycl oal kyl group, RO is

HR 1@3,-@?1@3‘1 kééi'l; or@%fe%rﬂlem llonaﬁff(ugﬁtlt@ée& X@%ﬁle or %reqzalo, cyano, nitro,

cl oal Cs hal oal kyl , ara
CrCif leC o8t Baloalkyh CaCo alkgra Pk 1-C4 hﬁoaaqomland R10 and R11 are
epely.cimagpendently, H Cl-Cs alkyl, Cl-Cs al kenyl,
_ Cl-GCs al kynyl, C3-C7 cycloal kyl, Cl Cs hal oal kyl ,
with azgdgeing Pgeﬂém«lpnaﬂm e geepsyce offreliasitnsid ford K andomder dopditions suitable

for forffingRleotpOurdlob Fbiaaeifigr With 15 the N atomto which

they are attached forma heterocyclic ring; conprising
and  3) Yeacting a conmpound of Formula III

b) reacting said compound of Formula IlTa with a cyclizing reagent for a time and under
conditions suitable for forming said compound of Formula 1.

The present invention further provides a process for preparing a compound of Formula I or salt
form thereof,
wherein:

R!is H or C,-Cyg alkyl;

R? is C;-Cy alkyl, -CH,-O~(C;-C; alkyl), C(0)0-(C;-Cs alkyl), -C(O)NH-(C,-C; alkyl), OH, C;-
C, haloalkyl, or CH,OH;

R®, R, R®, and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cg alkenyl, C,-Cs alkynyl,
Cs-C, cycloalkyl, C-Cy haloalkyl, hydroxy, mercapto, OR’, SR, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'"R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C;-Cg alkyl, halo, C;-Cg
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wherein: L is halo, hydroxy, C, -Cs al koxy, Cl-Cs
t hi oal koxy, Cl1-C5 acyloxy, -OSQ2R, or 20 -CSi(R)3; R
WO 2008019099 al kyl, aryl, or heteroaryl each opti BOBRUE3004/019279
haloaﬁt#)lba?&d' éﬁb&?dorkiﬁ %gs tEéetﬁE? (N%:h IRl o ijn&sgtg 31@{% ﬂfégafeodttachgfo% a 5-or 6-
memhqrah%%w%kwrmﬁwnaon@ atom; s aI kyl: with a reducing
AGENndqet 40 e@chll Mdépendemy P, 626, rtgecsqikyﬁ df@évhlﬁelap g d Moy, Cs-Cy
time_and under conditi ons suita NHq
cyclodisthfacfrrdhatorliyh plpmyalkyl bﬁerHnG(Q))alkYéﬁQD%H@hpép) alkyl, or
hydroﬁ%@ WRHQhd RONHBekRr Mﬂl fhe Ghrbbh ﬁoxﬁY&Jvhxél‘x 8y 51@ ARALA RN a C3-C7
and under” conditions suitable for” formng said
GYCIOQWMM of Formula |I. The present invention further

pfl@%ﬁ@@*’ e Qz[cﬁcxﬁée%eﬂdaﬁﬂypglfe% QIR T @El@meng'f cf@ztm&r@l Cs-C

eyclontb Caplon a8 Alkgl CYONE Al or
hydroﬂa@)ypo( Q‘a g@Ral hx)er wiﬂ%@):&‘bbr(e@m Eﬁwﬁl:lkﬁlle are %ch@fbm%&-&
| oal kyl , R3, R4, R5, and are each
cycoqlﬁ’ééﬁ’@ﬁdently H, haI o C -GCs al kyl, C2-C3 al kenyl,
L -

C&"’EBEI;{ )ald: kyﬁe%é .8 affth;ﬂy% @gaammt% g% %o?&kéf()%; &gllha&c?llkyl aralkyl,
aryl, fe%ml et@gﬂarylal&'@rﬂw lal kyl, hydroxyal kyl, NRLOR', CN,

NG an&t! Ea[rQ @ééﬁl lﬁé’épgﬂdenﬂyam’brcpiﬂcﬁqt} edfgoﬁfeﬁ l; C}Mj?zfl%}n?l C3-C7

sai d ar het er oaryl can

cycloadigyl, rﬁjr%)i@l%@i’lr gkl avk B?f%fe%lﬂ hﬂ?reﬁwl@!!wbgr %uykw R F’r&‘i B together with
tho N Som @ whit 1P<R0ARARA A HBIEKETRIAG/ 019279  hal oal kyl
and al koxy; or Wand RS together wth the atoms to
COMPRFASEh they are attached forma 5- or 6- menber
hef)er ogyetinga donputirofiFogmAy 0 atom R7a and R7b are
each mdependently H, halo, C-Cs alkyl, C2-Cs
or saltfpnatheneof, with agompqupd,of Formalacy ¢yl oal kyl, Cl-Cs
hal oal kyI , aI koxyal kyl , hydQoxy, C(O) -al kyI ,
C(0)0-al kyl, C(O NH al kyI , @r 5 hydroxyal kyl, or R7a
and R7b together wth the cigbon atomto which they
are attached forma C3- cy al kyl group; RSa and
RSb are each, independently, , halo, d-Cs alkyl,
C2-Cs al kenyl, C2-C8 al kynyl, -C7 cycloal kyl, C-Cs
h hal oal kyl , al koxyal kyl, hydroxy, C(O -alkyl,
WISt 0) O al kyl, C(O) NHal kyl , or ~hydroxyal kyl, or RSa
aiids ki) hydrgey, ITC, uikbty, Che; thivalkoRy, @ WPatyloiGSD,RNEY
-OSIGgSe attached forma C3-C7 10 cycl oal kyl group; RO is
»C,-Cs alkyl, Cl-Ca al kenyl, Cl-Cs al kynyl, C3-C7
c Rdb GalCkatkyl, z(?:yl- mlehadaqdb&yllopnmaﬂj( kipktituted by bne or more halo, cyano, nitro,

or-y B E R R S o e elgegrt & Too ol kenyl
- CR? BCdlglatkyysland C3- C7

Q is a leaving group,

for a time and under conditions suitable for forming a compound of Formula III or salt form thereof;
(b) reacting said compound of Formula ITI with a reducing agent optionally in the presence
of a Lewis acid for a time and under conditions suitable for forming a compound of Formula Illa; and
(c) reacting said compound of Formula IIla with a cyclizing reagent for a time and under
conditions suitable for forming said compound of Formula L
The present invention further provides a method of resolving a mixture of compounds of

Formulas Ja and Ib:

A}

11
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cycl oal kyl, Cl-Cs hal oal kyl, aral kyl, aryl,

heteroaryl, heteroarylal kyl, or allyl, or RIO and R’
W(bagﬁmlnﬂmthh 15 the N atomto which they areCT/US2004/019279

attached form a_het erocyclic ring; conprising: 'rz (a)

reacting qqaconﬁﬁund of Formula IV or salR for

t her eof , th a aorrpound of Formula: OL| QRZ\ 20

hal oal koxyl 25_R |sq -Cs al kyl; and Qlis a Fe&avi
group, forréa R rreRandRunder cond| tions saﬁtaﬁ? e goar '%a
formng a corrpoun?a of Formula Il or salt f

thereof; (b) reacting said conpound of Fornu a 11
Wherewilth a reduci ng agent optionally in the presence of a

?Hao‘?'cdcfgﬁcgﬁ time and under conditions suitable’
for

orm ound of Formula Illa; and 30 (c)

r RGs Cngs sllswld C&bf@}(ﬁlfﬁk 2ty )FO(AYOHE - Faaligy ), RCEO)DE(C s atkyD), OH, C-

C, halo§ Q,tCltI a tine and under cond|t| ons suitable for
! a‘o ﬁgf sgfd’ conpound of Fornmula 1. The present

i ReRl Bn ahdiR{ fre eachy indépdadenty, i hiloCie; atlayl 6h40s alljergy], C,-Cs alkynyl,

o C?%&é%#‘@?g%%ﬁ%@%ﬁ%%ﬂg%“ B 12 bty Clgfl, cor0-aten

C(O)NRalkph hidroxyradieyl, RRARS', IR NRs,cheRiaxy¢loalkyth, arylhe heiervaryRR whesin said aryl

el el 5 o R R g o v

haloalky, kagy; TR’ ond Rtogethsr WithiB@dtonRGp wWRith tRS are attache®Brm a 5- or 6-

Ly,..H halo, C-C8 alkyl, C2-C8
memb%'[ t& hW&?%ﬁ@baymCS C7 cycl oal kyl, C -08

i :mdmyr are Ryclir mstgpen i Eohalo, G alkgRY,-Cahlkenyl A6 blkynyl, C5-C;

cycloﬁ%@ k‘éﬁ k%cg(%?@lkgy hy ro b@g(ﬁ%}@l St;) O 'Qbk?f %MXI‘(}!I or
hydro:ﬁseaﬂl@'rl@aRy land Rivdegsther with tj:e amwm a_t.o)n tnehiblethey ara rifichetforre Cs-C;

cycloaflkﬁh%t ut ed with one or nore substituents sel ected

C8 al kyl, halo, C-C8
R and R® are each, mdependently,H halo, C;-Cjs alkyl, C,-Cg alkenyl, C,-Cs alkynyl, C5-C;

cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R¥ together with the carbon atom to which they are attached form a C3-C;

cycloalkyl group;

R’ is H, C;-Cs alkyl, C,-Cs alkenyl, C;-Cs alkynyl, C5-C; cycloalkyl, C;-Cs haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl;

R" and R" are each, independently, H, C;-Cs alkyl, C;-Cs alkenyl, C;-Cs alkynyl, Cs-C;
cycloalkyl, C;-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R! together with
the N atom to which they are attached form a heterocyclic ring;
comprising:

contacting said mixture of compounds with a chiral resolving acid to form chiral resolving acid
salts of said compounds, wherein said chiral resolving acid comprises substantially one stereoisomer; and

precipitating said chiral resolving acid salts of said compounds, wherein the resulting precipitate
is enriched in the chiral resolving acid salt of one of said compounds of Formula Ia or Ib.

The present invention further provides a compound of Formula II or ITla

or salt form thereof,
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hal oal kyl , and al koxy; or R4 and RS together with the
atons to which they are attached forma 5- or 6-
worenebersihet er ocycli ¢ ring having one 0 atom RPCT/@REH04/019279
wher&?b are each, independently, H, halo, C-Cs alkyl,
- C8_al ken I, CrC8 al kynyl, C3-C7 cycloal kyl, Cl-Cs
haRd&HwyPr pliicyal kyl , ~ hydroxy, C(O)-al kyl ,
0.2 ) ! - R -
Digeabiatly, LAt el s biofe 0 o, on, .-
C4 haloalkylppr i forma C3-C7 cycloal kyl group; W and
R feRfeag@ 6 e .
R0 R REAAIR" b @%&ﬂg‘%@yﬁﬁlwﬁ higlq Cﬁﬁy%ﬁ Fl)éénég CaCaalkynyl
Ca-C7waplgaAm3ﬁx~Csd1aiggucyhprxy, t}pﬁ%pR Cﬁ alfspayplkyl C(O)-alkyl, C(0)O-alkyl,
C(O)I@I-ng Al deikyalkiA, Qli\mltlaldﬂl NO, Heterdd QSM %}’Ar’he@{] a§§ Rvherein said aryl

eto%ether wtht ecarbonaomto

and h%‘?'?ﬁ'&‘rf‘éﬂ ¢ Wﬂateésm@rne ognery sybstRens selgeted fromp@-qs@lm, halo, Ci-Cs

haloaﬂ%rl' 5 oy or RELAIR® B F&ﬁ‘e‘?Wﬁh tlgatogﬁ t@{vhiéﬁ'iﬂ afeittithed form a 5- or 6-
cloalk Cl - C8 haloal kyl, aral kyl §/'

memh?’é]?eéfi’?f'a‘(fs ringfevisgone Platmky| . or al |yl : RlO and Rl are

eqﬁhandlmﬂﬁs’smeiﬁ&ép)éndehhy,ﬂ h&@ cﬁldgxi 1, %C%F@Agr %”-Hs alkynyl, C5-C;

cycl oa
°y°l°aélfyél Gasfie, hag’l"‘%’l alﬁ@fyé%bhwox}’hgfcﬁraéiﬁ’i HQIQplkyl, Sfo)élH -gikyl, or
hydro®¥aldgl, @r RM@nd R™ tdR8RE WEK thélcdrBon Ao H\ﬁhl@ﬁ L"ﬁEfﬁpe bftachtl 66 a C5-C,
they are attached forma heterocyclic rin
cycloaligl®ion®i ng:  contacting said mixture of. conpounds with .
a wmna R a[r@&@h \ahwe@emy, HORdIQONCS Qrkylabz cgafeényt @9@911(%, L, Cs-Cy

alts of " said conpound wherein said chiral
cyclo 1

d31z%r#ﬁw@salwagﬂ%hydaqnyyc@i@ﬂ% Q(Q}Q-glésn!eﬁ@)ywdalkyl or
hydro@fa8§1i, Bf RBbhdR™ ScdetheLWith @b carbstQoth ROV ey 2k Lt?aggéd 5l 903-07 ‘

onpounds, wherein the resulting precipitate

~ cycloglyl BB in the chiral resolving acid salt of one of

SR’ & 15, UIUNGE cqics %Lkemlcq dsa1Qhyll &-c, é}@lo&l S@, f: s hajoalkyl, aralkyl,

|nven5|on further provides a conp ound” of
aryl, hyteyogryl, Gpteroarialib reliler eof , 12 W 2005/ 019179

PETY AISROQAE St Zﬂ&geﬁ@@ﬁfyel—lncl-& amﬁ di@g al% 1@,-@& Aﬂé};\yl Bc,
Ci td
°Y°1°aélwkﬁ )Ccialezlglwlm a’@shé?rR%}'Yl) het@%ylékyl or atigl, ReR G and®' together with

the N &6m &dRkich th'é attadﬁed F32m adBErobR1iBFifg;each,
CleaIk'CT' CZCsaIkenyI
J

de hal o,
5 t%?%%ﬂw Cr-Coqlkem: y ) iRy Celcs @0 G280k or
-OSi(Rgr oxy, mer capto, OR9, SR9, al koxyal kyI (O -al kyI
NH- al kyl , hydr ox aIIc NR1OR", CN
ﬁ%ﬁ h§% 35%68;%‘ 36??%30’1 a%;nopfl%ﬁ by oneygr eoe hglo, cyano, nitro,
Ci-C4 slayldcnawﬂaloam@ﬂd@am@gr wclc@fhatbﬁlkéksb ghd tuted with one
Cﬁ‘ @eqq hl% fituents selected fromCl-Cs al'kyl, halo,
At9¥al kyl , and al koxy; or R4 and R5 toget her
W hdpredast inkentidn ﬁlﬂh&i@r&ﬁﬂels B eniraPleSolhd ASde Jra E&’nﬁouﬁd of¥ormula Ia or
6- 10 nmenber heterocyclic ring having one 0 atom

b and R7b are each, independently, H halo, C-Cs al kyI
wherelﬁ;z Cs al kenyl, C2-C5 al kynyl, C3-C7 cycloalkyl, C - Cs

log kyclR l xyal kyl , hydroxy, C(O -al kyl,
c? %] ﬁsa‘%?O) NH-al kyl, or

R? is C;-C; alkyl, -CH,-O-(C;-Cs alkyl), C(O)O- ~(C;-Cg alkyl), -C(O)NH -(C1-Cs alkyl), OH, C;-
C, haloalkyl, or CH,OH;

R*, R, R®, and RS are each, independently, H, halo, C;-C; alkyl, C,-Cg alkenyl, C,-Cs alkynyl,
Cs-C; cycloalkyl, C-Cs haloalkyl, hydroxy, mercapto, OR’, SR?, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'’R"', CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C;-Cg alkyl, halo, C;-Cy
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hydr oxyal kyl , or R7a and R7b together with the carbon
atomto which they are attached forma C3-C7
WQ UMKyl group; 15 Rs' and Rsb are each, PCT/US2004/019279

' haloalldSVIi @ﬁ’cﬁéﬂ[é&@t J)ryR4 ahkl RP §cherq'1th(€ﬁe by o whiehthey 23 XRPHEH form a 5- or 6-

al k cycl oal kyl, ClI-Cs hal oal kyl,
mem‘%ﬁrk‘iﬁ%wﬁ/ mg 'f%r}gc%ﬁ 9 - al kyl, C(O O al kyl,

C(RJ)’ Ak P K1§é|each0 rndeﬂm%"naymlthkwl <t:1-@3ra118a at:zzmqlkasﬁ cz-c8 alkynyl, C3-C;
atomto

evetchcki ety st Vogre HeS g g 1 St o

hydrdtallcs, aRdnd R@| tofetheR it MBE carboh afom t wikith ey a@tt%ed form a C5-C;
IoaI kyl, C-Cs hal oal kyl, aralkyl, 20 aryl,

°y°1°ﬂg¥&r%‘£ryl heteroaryl al kyl. or allyl: RLO and R are
eagPand belaﬁeﬁtsﬁgmaépendéﬂuy,@t 'hQ‘é @,L(&ydlkyl @zt‘;’ﬁlk@fw msdg,alkynyl Cs-C;

evclogikl P b, sianlh R et T oot O gy, o

hydroyaliglGr mnmsqtﬁweh Qiith WietcBrboh ABmMb FhRAHeP addhittsdhed fO8M a C;-C;
1 attached forma heterocyclic ring; L Is halo,
ye O%’al‘g&g@: Cl-Cs al koxy, C-Cs thioal koxy, Cl-Cs

a®/! lonycl-cr:]m@,t m;-&ralkeﬁﬁlheﬁﬁi a(lB/n}/F F3-67 b}g;lc{&ﬂctypt@ gzL igaabalkyx aralkyl,
e e opti ona substifute one
aryl, ‘EF‘%?FEF eﬁé?aﬁa‘@a%&nyﬁﬂdr op aoc al kyl, Cl-C4 Y
hat'dadd®/| are Gachﬁﬁd@iek&wy, H;lcl-Gg alflef, C@Cpﬂkéﬁmﬁ E,-C@Elﬁyﬁg Cs-C;

el ol raSF 50 55 B Sl T for R gt it
the Nlaanab whdh thdy avd@tactiet formR heteSodyel@iringl - C3 al kyl ; R2 i's

al W |p5e?en_t é(/@tﬂ&gtzr@fr vgfw%!yciégsé%gr pr@agzn@ gq%oggcp R}‘gﬁormula A%

or CH2OH, 35 R3, R4, RS , 3and R8 are each,

I ndependently, H, hal o, G :
C2-C8 al kynyl, C3-C7 cycl|oal kyI Cl- Cs hal oal kyl,

hydr oxy, nercapt o, REQR9, oxyahkyl, C(O) -al kyl,
C(O O alkyl, C(ONH F Xyl , NRIOR', CN,
NC2, - heter ocycl oal kyl , or heterqarlyl, wherein

said aryl and heterog be subsfituted with one

or nore substituenk®” seleg -Cs al kyl, hal o,

and al koxy; or R and R5 tgmetRf8r Wyt h the atons to
~ which they are attached form.a 5- or 6- nenber
het erocyclic ring having one Y0 atom RRa and R71' are
or salt@@géuf, i ndependently, H, halo, Cl-Cs al kyl, C2-C8
al kenyl Cz-C8 al kynyl, C3-C7 cycloal kyl, C1-C8
wherefi| oai kyl ; al koxyal kyl . hydroxy, C(O)-al kyl ,
C([{O}scpiaidgly(t&au@(jp) NH- al kyl , or 5 hydroxyal kyl, or R7a

and. R7b.t ther with the carbon atomto whic
SR i i ar e, GO oy &59)% &, orcrcy
haloalkgdp are each i ndependently, H, halo, Cl1- al kyl ,
cycloalk

R R ! '&éx*ﬁ Gl ooy it s ARG alke,n}fl:I C;-Cs alkynyl,
Cs-C; eg(c@)amyﬂldms hal&(l@l Ni#ﬂﬂixii,xd)w 8koxyalkyl, C(0)-alkyl, C(0)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'*R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl,' wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-C; alkyl, halo, C;-Cg haloalkyl, and
alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;

R* and R are each, independently, H, halo, C;-Cy alkyl, C,-Cg alkenyl, C;-C; alkynyl, Cs-C;

cycloalkyl, C;-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
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hydr oxyal kyl , or R8a and R8b together with the carbon
atomto which they are attached forma C3-C7 10
WQYWBOHIRY| group; RO is H Cl-C8 al kyl, Cl-Csral/karog4/919279

" l'ig;dr"o‘;}allgﬁ cﬁi}l{m& R t%ﬂf;?wﬁﬂ SHeQadbly Etomgw%h hR} 8lak¥dhed form a Cs-C;

;%?I , aryl teroaryl, heteroarylal kyl, or allyl;
cyclo gF&'@ and Rn are each, |ndependently H, Cl-C8

al oy I-I N ('38(&3 |d§®§)ﬁhkenﬁlc{-‘gs Ak Jynyl-c, @%Io@ﬁcyl C1-Cs haloalkyl, aralkyl,

al oa , aral kyl
Il}?gqr@(@d}qﬂroarﬂgklgggg}lylp éde&I or al ?/yl or R0 and R’
t ogfehduer’! W bith, :ih&ep%mnﬂ& M, opd QI elcwhcprbs atnth%yl @E-@s alkynyl, C5-C;

ache cyclic rin
evctfly 5T o) ol st Fiewoh ki iy o ShL g & ot it
the N GRFPO Whithheyfafd Mdbtad Yorm FTetdrseybie i RS R6 R8b R8a Vv
qQr, salt thereof 0 wherein: RL is Hor Cl-Cs al kyl;
compRging reacipg egompppq of FempladX{ c1- C8 al kyl ), C(O) O ( Cl- C8
alkyl), -C(ONH (C1-Cs alfgeyl), or RA-C4 hal oal kyl ;
R3, R4, R5, and R6 are ed i ndepéndently, H, halo,

Cl-C8 al kyl, C2- al keny | kynyl, 25 C3-C7
cycl oal kyl, C1- CBC%}a % \I\ OR9,

al koxyal kyl, C(O -al kyl , , \C(O) NH al kyl,
hydr oxyal kyl , NR DR", ] [%l oal kyl, aryl,
or heter oaryl , Wh ' g eroaryl can

be substituted wt befituents sel ected

from Cl-Cs alkyl, halo, dl-Cgsbfahoal kyl, and al koxy;

or R4 and R5 toget her wi th the atf8fs to which they are
attached forma 5- or 6-menbex heterocyclic ring

or s el i R & o o 090 g R Gryt e vty pech opionaly

substififed Gy Oﬁé &wb hal@?v:yﬁB ni@goC,0@y Ay, C, €} hélsalky] Ot Kalkaxy, or Ci-C,

| kox r oX | kyl, .0 O al kyl, ) )
haloalfiyy %/Fmg IpEel iy g i oo T sl Srmisggeid compound
ofForhmdﬂaxyal kyl, - or R8'"an d R8 together wth the car bon
are ttachedformaCS
oy BF bisraed it Bithedhrr iy TSy ing wsompguad ofdiggula X:
Cl C8 aI kynyl, C3-C7 cycl gal kyl, & -Cs hal oal kyl,
aral kyl , aryI , het er oaryll, heterparyl al kyl, or aI lyl;
and 5 R10 and R' ar &\egc ' q‘E) ently, H, Cl1-C8
al kyl, C1-C8 al kenyl, al Kynyl ,\ C3- C7
cycl oal kyl, C1-C8 hal od ar aI kyI Ayl
het eroaryl, heteroagyta ) "or R10 and R'

together with the N atomto wh they are attached
forma heterocyclic ring;R® R ke
X
or salt thereof,
wherein:

R!is H or C;-C; alkyl;

R? is C;-C; alkyl, -CH,-O-(C;-Cs alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH~(C;-Cs alkyl), or C;-C;
haloalkyl;

R}, RY R®,and R® are each, independently, H, halo, C;-Cs élkyl, C,-Cg alkenyl, C,-Cg alkynyl,
C5-C; cycloalkyl, C;-Cg haloalkyl, hydroxy, OR?, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-C; alkyl, halo, C;-Cj haloalkyl, and
alkoxy; or R* and R® together with the atoms to which they are attached form a 5- or 6-member

heterocyclic ring having one O atom;
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conprising reacting a conmpound of Formula I X2 R3 R2
R4 5 Re RB6 Rsa 10 I X or salt thereof, wherein X2 is
W(ha(rﬂélﬂtﬁUSBOZR and R" is C -C3 al kyl, ar y| or PCT/US2004/019279

heR&rudRY lareeadb imclpgeindendlly) i, habuOsCi dlkbﬂqgi (mﬂll@ﬁbﬂ @}Cgrﬂllfyﬁyl Cs-Cy

e £ sy St bl COBAE o o
hydroxgallgemar Ksbandaks't fopetheamdthuiechatbon el tb wbtS tigsiateithéhed ®rm a Cs-C,

lohiRi1 sai d conmpound of Fornula V. 15 The present
ycogﬁ?/%(?g’bn further provides a process for preparing a

c oo bin€h-6% alledy GrCaalkényl, B3CRAkM1, H%)g’ ngBllkyll_l Rﬁdaﬁofﬁ%h aralkyl,
erein: |1 S or -
aryl, §¥28 zfﬁn eréﬂl@k%cg 9% a?&m CH2- O (C1- C8 al kyl ),
¥@“’(Kf ai€8adh) W*I)eﬂdeﬂ@ @, NirtC; lky X8, -a} Jﬂkén}vl ORC; By, Cs-C;
cycloQﬁ%oél-&y aioa@l 'aﬁﬁ@h a&g hbt&faog%é hg'i myla?l@% o&gllyé,l qt gn yqnd R together with
the N@@nﬂe veblidhythay are at@ale@'fomya;ﬂemdudyyliqmﬁl C8 hal oal kyl ,
kyl O - al kyl 0 O al kyl ,
-°°mp%3(% ’%ﬁ%‘%’?%ﬁ‘?’pﬁﬁggﬁ dindlaod %u ) NR1OR C(CN? R

het erocycl oal kyl , aryl, oR® heteroaryl, wherein said
aryl and heteroaryl can bp substitut ed with one or
nore substituents rel ected\fromC -C8 al kyl, hal o,
C, - C8 hal oal kyl, R4 and RS together

with the atons to whi¢h theyjare attached forma 5- or
6- menber heterocycli g ne 0 atom 15 W
2005/ 019179, PCT/ U& ad R8b are each,

i ndependently, H, hal o, Kyl , cX'cs al kenyl ,

C2-C8 al kynyl, C3-C7 cyclgal k .C8 hal oal kyl , \
al koxyal kyl , hydr oxy, ( O) O al kyl ,
C(O NHal kyl, or hydr oxyal k¥, or R8a and R3b .

whereinqg‘nggavm\gé@ulg he carbon atomto which they are
attached forma C3-C7/ cycloalkyl group; 5 RO is H,

with a@pmpeynd pf Fermule; - c8 al kenyl, O -C8 al kynyl, C3-C7
cycl oal kyl, C1-C8 hal oal kyjH aral kyl ,

NHR?
R2

for a time and under conditions suitable for forming said compound of Formula X.

The present invention further provides a process for preparing a compound of Formula V or salt
thereof,
wherein:

R'is H or C;-Cg alkyl;

R? is C,-Cg alky], -CH,-0-(C;-Cs alkyl), C(0)O-(C,-Cs alkyl), -C(O)NH-(C;-Cs alkyl), or C;-C,
haloalkyl;

R*, R%, R’, and R® are each, independently, H, halo, C;-Cy alkyl, C,-Cs alkenyl, C,-Cj alkynyl,
Cs-Cy cycloalkyl, Ci-Cy haloalkyl, hydroxy, OR®, alkoxyalkyl, C(0)-alkyl, C(0)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'’R"", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from Ci-Cs alkyl, halo, C;-Cg haloalkyl, and
alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member

heterocyclic ring having one O atom;
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aryl, heteroaryl, heteroarylal kyl, or allyl; and R10
and R' are each, independently, H C-C8 alkyl, C-C8
‘WQRMeyd179 Cl - C8 al kynyl, C3-C7 cycloal kyl, ClPCBUS2004/019279

hak® ahd®F aredsich] #idpendenily, H, Ineb,ecloc@{amtyl, A, elkel\xlgl,%dz@staudynyl, Cs-C;
W atomto

allyl, .o and oget her h h
eyeloffiyCi-Sufapaio L Pt By drBRO hakr SR LG g, o
hydroggdtiylj & IRFant @ECbdel@r Hith CHIRAMOA a0 t&Whi¥H Hdy & attadRed fob¥ a C;-C;

l%%{lm Re R8b R8a Xl wherein X' is a |eaving group,
YO Y ¥ ®Peonpound of Fornmula: OH 15 R2 NHRL for a tine

arrf isage-ceand) ¢i@nkesy] €Ab) Akfi1, Cf-0% BjcRAIKSRCILCs haloalkyl, aralkyl,
1 C?n&?ﬂ:ﬁﬂ of Fo | a gr %’{:e present invention further
ary’}ﬁe(')' texogrylafiod-Qr aftyl andh epar i ng a compound of Formul a
V rif ar_ﬁatli ar_ebk%r ieaa‘pegcféﬂﬂylv,\mﬁ R0} hl(l)(ﬁ, 8}‘@8 hké;\ 1k @,-§:Q1kynyl, Cs-Cy
°Y‘=1°%kg 4&}"?512"‘30@@5 kaﬁ& A0 éﬁ"@%&ﬁéﬁeﬁo(egl%@w $1IYL g RIYangsR" together with
the N lashDa lvkiydh; thdydire #R4cheREBormaribtdrbeyalicrigach, i ndependently,
H. halo, Cl-C8 al kyl, C2-C8 alkenyl, C2-C8 al kynyl,
comps¥ings3_ 7 cycl oal kyl, O -C8 hal oal kyl, hydroxy, OR9.
alakoxyabaliciihgaé?a(ﬁglbgrg &W&ﬁnﬂé@@sﬁ{mﬁ%f; C(|O) NlH[(a: kyl , |
. r oxy.a ', b , terocycl oal kyl , aryl,
with 32?39%8?%?%{ a‘?fis’f’?“%“@ﬂw fPr&ime agd W&a ﬁ?f‘dﬂ’éf‘%%“&%tr‘?/f"r formipg 2 compound
of ForlmlslXostsalt thereolf, W t h one or nore substituents sel ected
from Cl - C8 yl . hal o, - hal pal kyl ; and _ al koxy;.
wherel T ol SER SRURAR Crf o R e Bterote sl cionabbyogebited by one
Y e e S T it
ing _on 0 )
R%X and eaﬁg“g Sé?‘é""g‘h%‘m% °¥€ Yiith 3 cycliging tepgsnt for a fiwe and under
conditidnk yiitableZor@smmihgsattydomp&ithdGs Fatnkatay] , C3- C7 \
é(yfgj: 8%%% inyer@eb%_ glﬁ:lt{??\fﬂ"le%yél(p@’ c%%g_l%grr&%agt\{glﬁ qo%glrn?cf( (_}/f' Formula V or salt
thereoflydr oxyal kyl , or Rsa and R3" together with the carbon
heredl OM t O whi ch they are attached forma C3-C7
whaere®ycl oal kyl group; 5 RO is H C-Cs alkyl, Ct-Cs
alRk &y by CBLedllgyl:al kynyl, C3-C7 cycloal kyl, Cl-C3

ndy Srodrfiat R 8E g ) o BB rCPu gy alon, or v
haloalkyldependently, H, C-Cs alkyl, C-Cs al kenyl, C-C3

alpl YRY Igs , HH R e each, independently, H, halo, C;-C; alkyl, Cz-ég alkenyl, C,-Cs alkynyl,
C;-C; cycloalkyl, C,-Cg haloalkyl, hydroxy, OR’, alkoxyalkyl, C(0)-alkyl, C(0)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said ary! and heteroaryl
can bé substituted with one or more subst'ituents selected from C;-Cs alkyl, halo, C;-Cg haloalkyL and
alkoxy; or R* and R® together with the atoms to which they are attached form é 5- or 6-member
heterocyclic ring having one QO atofn;

R* and R™ are each, independently, H, halo, C;-Cy alkyl, C,-Cs alkenyl, C,-Cs alkynyl, Cs-C;
cycloalkyl, C;-Cq haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)0O-alkyl, C(O)NH-alky], or
hydroxyalkyl, or R* and R® together with the carbon atom to which they are attached form a C;-C,
cycloalkyl group;

R’ is H, C;-Cs alkyl, C;-Cg alkenyl, C;-Cs alkynyl, C;-C; cycloalkyl, C;-Cyg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R¥ and R" are each, independently, H, C,-C; alkyl, C,-Cs alkenyl, C;-Cg alkynyl, C3-C;
cycloalkyl, C;-Cg haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R" together with

the N atom to which they are attached form a heterocyclic ring;
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cycl oal kyl, CI-C5 hal oal kyl, aral kyl, aryl,
heteroaryl, heteroarylal kyl, or allyl, or RIO and R’
. WO aSORHTI W, . h.... t.he .N.atom t o which they are aPCa@ISe®4/019279
comrfri@ihgfl a heterocyclic ring; 10 conprising: a) reacting a
ngpound of Fornmula X |t thereof; with a
ha"llogen’éﬁa?t%%HWP?}WéP Wgrfgent for a time and under
conditions suitable for fgénmi ng a conpound of Formula
| X or salt thereof; whereifn X2 is halo or S2R' and R’
is C-Cs alkyl, ary4, er oaryl each optionally
substituted by one e hal o, cyano, nitro,
Cl-c4 alkyl, Cl-C4 hal Cl-C al koxy, or -C4
hal oal koxy; and b) rea pi d conpound of Formul a
IXwithacycIizin%5 2 :
condi tions suitable for
Formula V. The present inventi Q r8t her provides a
process for preparing a cBnpomﬁwd ofRFornul a V or salt
t hereof, 20 wherein: Rt is HXIr CI-Cs alkyl; R2is

CH2- O (Cl - Cs al kyl 0 O (Cl-Cs
Wher&f‘?écﬁa%avéééﬁ%(d (c:a al kyl ), y03 C|C(c)4 §1al oal kyl :

with R$mpRdnd d¥Formwiat R6 are each, independently, H, hal o,
Cl-Cs al kyl, C2-Cs al kenonHCZ-CS al kynyl, 25 C3-C7
cycloal cyl, C-Cs hal oal kyl, hydroxy, OR9,
al koxyal kyl, C(O -al kyl, { O)Oalkél,] C( O NH al kyl ,
hydr oxyal kyl , NR1OR', Rocycl oal kyl , aryl,
or heteroaryl, wherei nR%ai d aryl and heter oaryl can
be substitut ed with one or nore substituents sel ected

hal Cl - Cs hal oal kyl , and al koxy;
or Sa“otf’erﬁ?fqﬁh?j“ﬂs a?%‘&lé‘? pcifipns uifable Tat forBing & compatRd phioymulp

orsaltahéréxﬁhed form a 5- ,or 6-nmenber heterocyclic ring
h% one c}om 30 RBa and. Rsb are each,
eper! fﬁgﬁf‘g 3pid qqmppund pf FermudaX ayitphalogenatipe/slfierating reagent for a time

and ufd@r écmdipibhy/snjthble 08 fdehing & )X6mPSnH ¥F Forfauta G JF@&IP&% KM

Where@(%ﬁm K%}PzR & dé RS i}d} g@g&yal kY lo&}aetmqy(%mqlgh gptignally substituted by one

or moted@kt Eyano,Wittd) C b@alﬁﬁ[ b0, }ﬁldaka'I €t hikbxyt Ule(Yl @I lﬁloalkoxy, and
atiached f.orm Kyl group;

cflcs AfacHte 53@0{‘2@0'51‘1»9@5{7@“ adK it 2veleige rea@at iy time and under

conditfme klﬁﬁblder foﬁmél“md’b% &idﬂ)bk'Fmﬁfuﬁ wyl, 35 aryl,
het , Or aIIyI and R10 and O

eroary
a?‘I&e BT m*vmg r%?‘g}‘;es Riproesss & paqPRIjRg 2 eompeand of Formula V or salt
thereof}l kenyl, ClI-C3 al kynyl, C3-C7 cycloal kyl, C-C3
wherelhal oal kyI aral kyl , ar yI heteroaryl, heteroaryl al kyl,
8t allyl, or RO and Rlltogether with the N atomto

V\IBJ‘ tsh{bxr@,ycsaﬂleﬂ attached forma heterocyclic ring; 17
V62 OOSLCHER 0 BN NSRPRIOOISZTE WERTRLSUER: B e
haloalkyl
R, R%, R’, and R® are each, independently, H, halo, C;-C; alkyl, C,-Cs alkenyl, C,-Cs alkynyl,
C5-C; cycloalkyl, C;-Cy haloalkyl, hydroxy, OR®, alkoxyalkyl, C(0O)-alkyl, C(0)O-alkyl, C(O)NH-alky]l,
hydroxyalkyl, NR'R'!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cy alkyl, halo, C,-Cs haloalkyl, and

alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;

R*® and R® are each, independent\ly, H, halo, C,-Cs alkyl, C,-Cg alkenyl, C,-Cs alkynyl, Cs-C;
cycloalkyl, Ci-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
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c:X,cx1l. R6 R8b R8a XI 5 wherein Xl is a |eaving
group, with a conpound of Fornmula: IOH NHR1 Rz or
. W@ 2005/01H8% eof ... for..a time and under conditi onsPETUSZNO/@19279
hydrcfxwlkjl Qr m&’f@ld a&s“?@g@w Wth@lte dafboulom twhitf 1Y afBthched form a Cs-C;
1 1gﬁre°f reacting said conpound of Foriula X with
CyClon FBRat | ng/sulfonatl ng reagent for a tine and under

caxds Hi Op6; dkylf @bt ealkenyl, CPCMIRgyE @Wmﬂg%fzch@ B%il%l aralkyl,

[t t eof erlnX2|shanor
aryl, %’e§er?ﬁryl(% Pﬁ‘ylai”yarn het eroaryl each optional ly

SUbS bnd Rit ae eldh, maq;enwnum,@llmh 1, G}L@Palk 1, 09-C; Sy, Cs-C
oo Shals SR o P
Y % lrhgggqa}’y dletggg 2@311496 ald, R and R" together with

the N1 lvwehidhXhey airé’lat&clﬁ‘dd%ﬂnié Rgeréa@aig; f or a tinme and
under conditions suitable for formng said conpound

compBng:or mul a V. The present invention further provides a
prayces sedctifig P c@puhd 6f Forgeaparnd of Fornula V dr salt
thereof, wherein: 20 Rl is Hor C-Cs alkyl; R2is
a-Cs alkyl, -CH2-O- (A -G8 alkyl), (OO (C-C8
al kyl), C(O)NH-(CI Csal yl), or C-C4 haloal kyl;
R3, R4, R5, and g i ndependently, H, halo,
a-Cs al kyl, C2-C5 al II -C8 al kynyl, C3-C7 .
cycl oal kyl, Cl-C3 hal hydr oxy, OR9,
al koxyal kyl , C(O) -al ky C( O NH al kyl ,
25 hydroxyal kyl , NRIOR! Q¢yci oal kyl ,
aryl, or heteroaryl, aryl and heteroaryl
can be substituted with ®fe ogshorgsasubstituents
selected fromdC -C8 al kyl, h , Cl-C8 hal oal kyl, and
al koxy; or R4 and R5 togethetr with the atons to which

with athialogeratieg/sulfonaing deagent fiora tine aod uilenemidizions duitilss o€ J@hing a compound

i 0 Rsa and R8b are each,

OfFOMug%ggﬂl m??( ﬂ%}-?avﬁ'g%rrgu Pl -5 al kyl, C2-Cs al kenyl ,
C») C8 a¢d€§mgﬂa;d @8y @¥hd of Bormputd Xk ikhyd con(ﬁoux@ofﬁahﬁlﬂh:kyl ,
al koxyal kyl , hydroxy, C(O)Oml kyI C(0) 0- al kyl,

C(O NH al kyl, or 18 WXO0 179 C e

PCT/ US2004/ 019279 hydroxy IkyI or_Rsa and Rsb

together with the carbo ch they are

attached forma C3-C7 Rycl oa yI group; R? is H,

ad-GCs alkyl, C-Cs alkenyl, C-Cs al kynyl, C3-C7
aral kyl , aryI

al k I
or Sa‘trcﬁ%‘i“‘é’?gjg’fr%‘fm e i yitable for i a captpobndefForda X or salt
thereol' are each, independently, H C-Cs alkyl, C-Cs

aIc)k eny lréactgllg_s%% c%rlngé/urﬁ% lof F (ggl-ul%?X with a further halogenating/sulfonating reagent for

a time and under conditions suitable for forming a compound of Formula IX or salt thereof;
wherein X? is halo or SO,R” and R” is C;-Cg alkyl, aryl, or heteroaryl each optionally substituted by one
or more halo, cyano, nitro, C;-C, alkyl, C;-C, haloalkyl, C;-C, alkoxy, or C;-C, haloalkoxy; and

d) reacting said compound of Formula IX with a cyclizing reagent for a time and under
conditions suitable for forming said compound of Formula V.

The present invention further providves a compound of Formula IX or X
or salt form thereof,
wherein;

R'is H or C,-C; alkyl;

R? is C;-Cs alkyl, -CH,-O-(C;-Cs alkyl), C(0)O-(C,-Cs alkyl), ~-C(O)NH-(C;-Cs alkyl), or C;-C,
haloalkyl;.
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cycl oal kyl, O -Cs hal oal kyl, aral kyl, aryl,
heteroaryl, heteroarylal kyl, or ally], or RIO and R 1

. YOsHBIMHTIW t.h . the N atomto which they are aPCa@IN294/019279

f ORmpat Ré&p @ﬂ@éml ela€h, [rdBgkndéh@L, ihgioNQ;-Cy Ayl rcgagtalke@yl a:z-c8 alkynyl,

Cr-Cygyploa ‘zﬁl-{; @?@5&%&#&0ﬁ§%; 4@&5@%&5&5%5?9 -alkyl, - GONH-allyl

hydrdmyﬁnﬁylamﬂloﬂﬂ,ctem NOJ dbt&ﬂo@ﬂloaﬂ@l ta@l; loghdtebarfI0whéreig s@ld aryl and heteroaryl

CO For nul a Xl
can b SRR i ous Pt A irves elcetip ram.Cogs At o3 26 By, and
alkoxypdsmd lamHRbifog&Wrmﬂhahe atéah to 3¥hidRAndyHR att@ehed #brin 4 HOF 6@fember
heter QL & a.ti e and %fier conditions suitable for formng a

%6’ ﬂﬂ?d’%‘f’g%er °fiX or salt thereof, c) reacting

s aR asbRP arerecho IndE@ndantia, B halof ©,-Gg dlkyi, td}&l’g alkenyl, C,-Cs alkynyl Cs-Cy

ercioff P Caai e bALo S gy o rh EBhyhl g0l sl or

hydrdxgalkyl) @ RF>and R*Stagdther Rethelef carboh etomite whith ity Bl stadded form a C;-C;
cvelo R' and R" is C-Cs alkyl, aryl, or heteroaryl each
yeloy %?Pgny substituted by one or nore halo, cyano,

niBYioH, c;-e@qlqa; (kly‘t& an%yml'@ﬂm*yk -y el Oy Yaloslkyl, aclly,
aryl, ll‘féef%aﬁ}’lhﬁefoal @1 reacting said compound of

bizi ng reagent for a tinme and
urif&and R‘baléleadhoimﬂe;ﬁﬂddnﬂhll-ﬁ C\-@%; afkol; m-&galﬁéiiylj Cr ORIy, Cs-C,

oL O RSP B B4 S s v

the Ntatmrteaﬂuch\ﬂm'ram :ittacheR'fomSa IdtdscyClicray; aldkyl ; R2 is

O(CI Cs alkyl), C(OO(C-Cs
al)ﬁzcll%%aloorg -Cs alkyl), or CI-C4 30 hal oal kyl';
1RWOCR0p8kI 183/ Sr heteroaryl each. optionalljPéubstiifi2@ 6 bkl 20Pe %o, cyano,

. r in H, hal o,
nitro, G- Cpie: Ey?n}g"&éﬁi‘ég dTCEé‘ﬁS‘??‘Y ofGY: ééﬁ”iqaﬂvﬁ% 3- C7
c ykhe peelsday inver@ion @8 theaproeidésyd methydhf eesylvin@Rmixture of compounds of Formula
Vaanﬁ oxyal kyl, C(O-al kyl, C(O O al kyl, C(O NH al kyl,
ydi oxyal kyI, NR1OR", CN NO2, heterocycl oal kyl, aryl,
or heteroaryl, Rflerel n said aryl and heteroaryiz can
be substitiyted \/\ﬁt h one or nore substit ud

from,Cl - Cl -G8 hal oal kyl, 1| koxy;

or pQet her\wi th the atoh Rt heyare
attach renber heter ) ;
havi ng NR

wherein:

R' is H or C;-Cg alkyl;

R? is C-C; alkyl, -CH,-O-(C,-C; alkyl), C(O)O~(C;-Cs alkyl), -C(O)NH-(C;-Cs alkyl), OH, C;-
C, haloalkyl, or CH,OH;

R’, R, R®, and R® are each, independently, H, halo, C,-C; alkyl, C,-Cs alkenyl, C,-Cs alkynyl,
Cs-C; cycloalkyl, C;-Cy haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'YR"!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-C; alkyl, halo, C;-Cg haloalkyl, and
alkoxy; or R* and R® together with the atoms to which they are attached form a 5- or 6-member

heterocyclic ring having one O atom;
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R5 and e are each, independently, H halo, O-C8

al kyl, C2-C8 aI kenyl, C2-C8 al kynyl, C3-C7
W@ 996 081 al koxyal kyl , hydrPOrYS2004/019279

Ry, -C8 haI oal k
C(Ib) ang Ry are e@(’@)@palld@yﬂy, va@y r@+<a|au<yl, Cr alkenyl, C,-Cs alkynyl Cs-C,

cyclozm(ﬂ :T?lf%ﬁ]al%\é %I Qlkoﬁﬁ?rﬁ ﬂg(% tggb ﬁg(g)ga? %@%H{&E E?q_)éﬁf-algyl or
hydrozg)gaglfyg, ey R‘y |an@ Ro mgethngitlg thiecarbhn 08m &l whyikh they arCattathé®odh a C,-C,

cycloe(ﬂk}rl%uﬁl kynyl -C7 cycl oal kyl, C-C8 hal oal kyl,
ar gl het eroaryl, heteroaryl al kyl, or al | yl;

RS sl 2 o BikemAcoparadoms | %-Cﬁycﬁhlkﬁlﬁcf’itl(wloau%ls aralkyl,
aryl, h@lero@%l %&Waﬂqﬂm%l al gynyl, C3-C7 cycl oal kyl

h Ipal kyl , ar aI , het eroaryl, heteroaryl al kyl,

ort &g a“b?ac GHWGIRYL H; 66t dlleyt, Qi Cohalkeidd, CE, an(ﬁpp@ c,

cycloallgl, \M?JCQ halb!ﬂl%)d zii‘ilﬁyl a&&ﬁﬁ&&%&? é?%roasrgr/]leﬁcyelrcgrc%lpll( oI R{O e "! together with

and X
the N ‘H?m ﬁ%WE‘F’bﬁ‘P& pre é‘é%?he‘bﬁbﬂh eietetogydinlisg;i t ut ed by one or

compri¥@ge hal o, cyano, nitro, C-C4 alkyl, C-C4
hal oal kyl , C -C4 al koxy, or Cl-C4 hal oaI koxy. The

pPeEasting Jai raix furenf compeunds wih e vhitkbesalvingadidt fofm chiral resolving acid
0 Va a

salts oﬁ\‘%ﬁﬁoﬁb&&d@ vme?étd'hraﬁi c@fralqgl\ig%gﬁi c%p]i;%g gg:lst%t& pQue %'Qgsomer and
Bcl?%gagng spd %al rwwé\flg gpid Rits pfsaid compd@indCvhadeltythe reglﬁtu{%?preclpltate

is enriched falthd iral réblving agipsaﬁ)of ﬁ(e of?au‘f‘%}/po@ds Cél%rﬁnga%q Nb.

a,l_hey - C( O) NH-
el inveafion eRBmV’éPrﬁa thérabiembagdtid sah dﬁ@ﬁmﬁiﬁﬁﬁd O Formula Va
oer H, hal o c -G8 aI kyl, C2-C3 al kenyl, C2-C8 al kynyl,
where1C3 C7 cycloal kyl, d -C8 hal oal kyl, hydroxy, OR9,
%l koxyal kyl , C(O) al kyl, C(O O al kyI, C( O NH al kyl ,

hy‘de)oy@l @yglkleRmR CN, NO2, heterocycloal kyl, aryl,
V\,herel n said aryl and heteroaryl 30 can

g{e ‘%‘gbéﬁ ﬂrt EHzﬂ-&qfrC@ Ay Dy CENP€CsQpallyily, LEOYNHSE]-e54IRA), OH, C;-

C, halofilkyler@H,08[; al kyl , hal o, CI-C8 hal oal kyl, and al koxy;
together with the atons to which they are

. 2{3 ?4 hlgd ang frefach, inlependenslybHy haldy 64-65 alkylcCj-Cy aﬂltelﬂgl, Cy-Cs alkynyl,

-C P

ot o ety S S 5 O
ydroxya bs& é Ny, éﬁtﬂocy@]@g agyilloy hstbrparg3 whdreysaid @l kivd heteroaryl

can be s@stxﬁ?ﬁedl’\aﬂﬂﬁlb nyhoreah&ﬁﬁ%ﬁls Eéféctedl?%q{d@ X all&&,?ﬁlo la,r-&r‘lga.clloalkyl and

O NH
alkowy; G R RR° f%@fé?rﬁ(eﬂl thg oy %ewludrtb@rarammai dorvdvi o 6@¥nber

heterocyahenﬁg haaitigede Oafom;a C3- C7
8b
% and R® are each, independently, H, halo, C-C; alkyl, C,-Cg alkenyl, C,-Cs alkynyl, Cs-C,

cycloalkyl C1-Cs haloalkyl, alkoxyalkyl, hydroxy, C(0)-alkyl, C(0)O- -alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R® and R® together with the carbon atom to which they are attached form a C5-C;
cycloalkyl group;

R®isH, C;-Cg alkyl, C;-Cy alkenyl, C;-Cg alkynyl, C3-C; cycloalkyl, C;-Cq haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R" and R" are each, independently, H, C;-Cs alkyl, C;-Cq alkenyl, C;-Cy alkynyl, C5-C;
cycloalkyl, C,-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R' and R!" together with

the N atom to which they are attached form a heterocyclic ring.
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cycl oal kyl group; 5 RO is H C-C8 alkyl, CI-C8
al kenyl, C-C8 al kynyl, C3-C7 cycloal kyl, C-C8

. aWOoabwsoikyd, aral kyl, aryl, heteroaryl, PCT/US2004/019279
DETARIHY BRECRIPIHON o@fmhbxﬂlm BFAIT NN BIGN eac h
i ndependent |y, H, Cl-C8 al kenyl, Ol -

al Jogngrpeesses -and m@y@ngaqskgﬁ the (Bres@ HXerbign karé usequlamkghp preparation of
therap%ﬁﬁild ageht§ tf&rtﬁé?{rééltmenh [ ﬁﬁﬁ@lakis%lf KYHT m@fiatddl hﬁé&rder@ Suckh® obesity and other

nd R'" together with the N atomto which they are
°en“aé??r&%ﬁéﬁﬁt%¢1ﬁ?aaeshet erocyclic ring; 10 conprising:

5 C ExhAplei pRébessRE Shd intelrhdfatdd of BRI RBIEAORYMILH ad pa:(wldealbelow in Scheme I,
resolving acid to formchiral resolving and of

wheregpgogs Bambys faghsrcampoungs ée%?drtmremégeocleﬁpwg}wa@eqbelow The symbol
* » JeSiBRAs opBSnaBty BfitR Bdnkedd thit cRNBe SbRARAILS RMed oamened over the course of the
precipitating said chiral resolving acid salts of said
depm&%f?ﬁ?ﬂ%ﬂs wherein the resulting precipitate is
enriched in the chiral resglpenfpd acid salt of one of
sai d conmpounds of Formula Va or Vb. 15 The present
10 i nvention further provides a chiral resolving acid
salt of a gonpound of Formula Va of Vb wherein: R
is Hor Cl1C8 alkyl; R is C-C8. aIkyI -CH2-O- (C -C8
al kylﬁ‘ O (g c8_al kyl), =S M

H, d- Qa) Ky | couBling CH2Q
are eaé A z 1 Q 1
al ken§l, CP X kyrﬂ!’| C3- Cfs

hal oal kyl , 3y b3 oxyal k

C(O O al kyI GO NH- al yI hydroxy%ll R‘yl
NCO2, heterocycl oal kyl , aryﬁ or heter aryl,
said aryl and heteroaryl can be sybsti t ut{edclizgtiorh one
or nore substituents selected fromCl-C8 gl kyl, hal o,
Cl -C5 hal oal kyl, and 25 a«ddkaiey,” or R4 and R5 toget her

with the gtoms to which they aofe attached forma 5- or
6- menper feterocyclic ring ving one D at qm and
R8b B i ndependentl H halo |,
C2-C8 3 i X al k yI C3-C C-C8

hal oal ahkoxy&al kyl xy,
(O al R O) NFNR] ky or  hygr
and O toggt he® Wi h t he c rbon atomto

attached forma C3;C7 30" cycl oal kyl g?odb RRO T's H,

Cl-Cs al kyl, d- al kenyl, ClI-C8 al ky I, C3-C7
cycl oal kyl , cﬁ“ia@‘ al oal yI rzar al kyl , / aryl, :
het eroaryl, heteroaryl al or al | yf; reelioR10 and R
are each, independest | | kyl, CI-C8

al kenyl, Cl-C8 al kyny
hal oal kyl , aral kyl,

| oal kyl, CI-C8 -

1, heteroaryl al kyl,
or allyl, or RLO ang”R wbth 35 the N atom
to which they are attachgd .heterocyclic ring.
21 , mf WD 2005/ 019179 .. ®. ... R .

PCTI US2004/ 019279 DETAI LED IDESCRI PTI ON OF EMBODI NENTS
OF THE | NVENTI ON The processées and internedi ates of

the present invention are useful in the preparation of
In a first aspect of the invention are provided processes, such as are exemplified by Scheme I, that

involve compounds of Formulas I, Ia, Ib, II, IIT, Ila, and IV, or salt forms thereof, wherein:
15 R' is H or C;-C; alkyl;
R? is C;-Cs alkyl, -CH,-O~(C;-C; alkyl), C(0)O-(Cy-Cs alkyl), -C(O)NH-(C,;-C; alkyl), OH, C;-
C, haloalkyl, or CH,OH;
R’, R, R®, and R® are each, independently, H, halo, C;-Cg alkyl, C,-C; alkenyl, C-Cs alkynyl,
C3-C; cycloalkyl, C;-Cs haloalkyl, hydroxy, mercapto, OR®, SR?, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
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therapeutic agents for the treatnent or prophylaxis of
5- HT nedi ated di sorders such as obesity and ot her
W@ 2005/0817Ner vous system di seases. 5 Exanpl e prBCEIUSHEH®4/019279
C(O)NHcplkyh thadnewphllad, R ' & 10N I‘@zelmm)cyclna&leyll rginorefetroaryl, wherein said aryl

and h%%rgfj@aq a @bﬁéﬁ%u'te'& vﬁ&h% thgre s%‘s el nﬁ:zerc%?#ot &y afleyl o, C1-C
haloalkgl, andddkdxgyer Rfaad Rf/to‘gether Wlth’thé'atﬂﬂﬂstb gvhivhekeyapd dtastal fofm a 5- or 6-

memfe héidtbo gaﬁml&éﬁatvgwng%e O e L L Featt: ane.

nvert course ’of the
: Sdﬁ tand R arg gamamm)end%ﬂyj H, Tialo,1C, Ry, G bikergy L, IC, /% Rlkynyl, Cs-C,

8- Rl 56y S D Pl g, o

hydromllgy lor R7 anmvbmgeﬂm’ with ﬁR chiBbn #6m RY Whicltheirers aﬁ@aﬁed-fog#; a C-C;
cycloa%ﬁéB g 7a 1lla Il R2 cyclization R3 /reduction

5 R7b
Raa and R are each, independently, H, halo, C;-Cy alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C3-C,

cycloalkyl, C;-Cg haloalkyl, alkoxyalkyl, hydroxy, C(0O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl or R® and R® together with the carbon atom to which they are attached form a Cs-C,
cycloalkyl group; ‘ .

R%is H, C;-Cg alkyl, C;-C; alkenyl, C;-Cy alkynyl, Cs-C, cycloalkyl, C;-Cs haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl;

Rw and R'! are each, independenﬂy, H, C;-Cs alkyl, C;-C; alkenyl, C;-Cs alkynyl, C3-C,
cycloalkyl, C;-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R" and R"! together with
the N atom to which they are attached form a heterocyclic ring; v

L is halo, hydroxy, C;-Cs alkoiy, C1-Cs thioalkoxy, C;-Cg acyloxy, -OSOzR; or
-OSi(R)5; |

Ris C-Cs alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano, nitro,
C,-C, alkyl, Cl-C4 haloalkyl, C;-C, alkoxy, or C;-Cy haloalkoxy; and

R’ is C;-C; alkyl.

In some embodiments: . :

R%is C;-Cs alkyl, ~CH,-0~(C,-Cs alkyl), C(O)O-(C;-C; alkyl), -C(O)NH-(CI-CS alkyl), OH, or
CH,OH;

R’ and R are each H;

R and R’ are each, independently, H, halo, C;-Cs haloalkyl, hydroxy, OR’, SR®, alkoxyalkyl,
NHR'’, NR'°R", aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents
selected from C,-Cs alkyl, halo, C;-Cy haloalkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and C;-Cg alkyl; or R* and R® together with
the atoms to which they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R™is H;

R™ is H or C}-Cg alkyl;

R® and R® are each H; and

R and R" are each, independently, C,-C; alkyl, C;-Cg alkenyl, C;-Cs haloalkyl, aryl, heteroaryl,
aralkyl, heteroarylalkyl, or allyl.
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Ro Reb Rea R7a | In a first aspect of the invention
are provi ded processes, such as are exenplified by
w®etvso1ry that invol ve conpounds of For nul aspeT/UR2004/019279

vﬁll’ solne ’emlbl)&lme}xt!s I(ﬁ) 1f q{n @ nlle\fiayl @hd R‘WS "H freh ﬁslstnblecﬁﬁilﬁe, substltuted thiazole

erein al kyl'; R2 al kyl,
orathmwdmvem@ms aI kyI) C(O)O(Cl Cs al kyI)

fﬁ(s@n@'é‘fnﬁ)%mgis i‘ﬁRiéﬁf IRJ2is ﬁ}dnd RY4is Sfﬂerhﬂnqgltﬂﬁﬁ |ne1t}@f R‘Q?Q @Fcan be H;
., and i ndependent |y -

h 1 10p 11,
it scme ameglimorts (ONit B RS a1 iy e J Fheh Ry oG NHR " or NR R
| i 5
Clﬁcsjo% E)gl);(c)i/lrg%;s;%) i&%@@xﬁaﬁ@’kdﬁz mbi% C?%Rais@rﬂféﬁﬁg%no%ﬁdazolyl
substl@e@gvlé@mgr PO I iY77 (O NH al kyl
hﬁ%ﬂl’é)éﬁﬂ)&ﬂnenty@ﬁﬁ‘ is ENbr Wmd@1§€ﬁ?&@ﬂ’ Qﬁéﬁ)ﬁfi RQRY land R® cannot

or heteroaryl, wherein said aryl and heteroary can
allbeBe substituted with one or more substituents sel ected

f 1 IELnbSdiRksY, (7) PRI 8 H &d RES isd}Rbiy PO, thd 1€ a8d KDMnot both be
or R4 and R5 together with the atons to which they are

OCH: gt @Hched forma 5- or 6- nenber heterocyclic ring

hi\oRd eRBEdifiemt, 26) 1f 5{1 B?JH@H@ RR%kh }ﬁrf)l?yl QBIR* cannot be OH, R® cannot Cl,
i ndependently, H, ~halo, d- ‘C2-C8 al kenyl ,

and R’@pd Ricagptheifibe FE3- C7  cycl oaI kyI cu C8 hal oal kyl ,
al koxyal kyl, hydroxy, C(O-al kyl, C(O O al kyl,
O NH- al kyI or _ hydroxyal kyl, or R7a and R7b
pthes emfpdimenth & iFbon atom to which they' are

atﬁﬁﬁﬁ@@mbwﬁb&s@m@-cm@l oal kyl group; R3' and Rsb
are_each |ndepengent Cl-C8 al kyl, C2-C8

alndariar e m&@lwt%&wtﬁlyleﬂwtﬁ-prgwl@wosrapxéw Cl- Cg
hﬁﬂfﬁ%xéf?éhbocﬁinké(ﬂég{aﬁ?ﬂélﬂ& 1|hydroxy, C?(O) a: tyl -

a Qr ro a , Or
Cfvogz {*%@%@ﬂg%)&m ¢ E%Eal%\lf%&f/ oRbamy] %ﬁwh pyrely), pyrazolyl, or

lmldazgplyg attached forma C3-C7 cycloal kyl group; RO is H,
C8 al k Cl-Cg. al kenyl C1-C5 al kynyl, C3-C7
Ipcfirbar e Odlm"fw idtloal kyl , aral kyl, aryl,

hﬁtfﬁﬁm Eiﬁbodnlﬁ@{t@ RO %rrﬂétlﬂixy,\’étho o 'n- ghbdﬂg; 13@5?3349 aBjidxyRthiophenyl,

f“rany]glgy(}é?@b pyr @f &mM}HHY%}lm 1 ereey%}ddglpclgﬁqul igptiepally substituted by
one or hl@l‘élfh'l&éﬂ metid/l @hd<sdld phafyy s ophigiaBy Qdkiitited Weth @p Pk Isabstidients selected

0 I%Y gether wwth the N atomto
from%"&i‘f}'e’/ﬁé@g@gﬂjﬂﬁ@’ gh"é’d*’h‘@?‘)‘n a heterocyclic ring; L is
hil fasthdd ¥abediMentSR? (581.al koxy, Cl-C8 thi oal koxy, C1-C8
acyl oxy, -0OSO02R, or -OSi(R)3; 20 Ris C -C8 al kyl,
aryl, or heteroaryl each optionally substituted by one
Ol soBE emb&li@ent§yano, nitro, Cl1-C4 al kyl, Cl1-C4

haj oal kyl = Cl - KOXY, 1- C4 _hal o d R

g R e 0 P et O G SRHARY . 209 P

akk)li" R? Cﬂrﬁi{@al(e@ach%déﬂe}fdéhﬂy, %@)@1(-@361@ @Gldghibalkyl, hydroxy, NH,,
o, orl\% mH(a C8 al kyl), OH,

R™,R™, R*, and R® are each H.

In some embodiments, (H) when R? is C;-C; alkyl, -CH,-O-(C;-C, alkyl), or CH,OH, then R3and
RS are not both H; and
In some embodiments, () when R? is CHs, then R?, R%, and R® are each H and R’ is not H or

isopropyl.

In further embodiments, R! is H.
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R3 and R6 are each H R4 and' R5 are each,

i ndependently, H, halo, C -C8 hal oal kyl, hydroxy, OR9,
WEEDS/0ikoxyal kyl ,  NHR10, NRLOR', aryl, or hePET/War0p4/p19279

mﬁgﬁﬁh&eﬁ%&kn@%'ﬂ?@ @e&gﬁ}qbstitut ed with up to two

stituents ected from Cl-C8 al kyl, hal o,
Cln faghé¢rsmbadirghts, RirielCaCkaliey} or Gndls kdaatkvhet er oar yl can

b,y ﬁﬂh&gﬂ@hmeﬁg byt h.uﬁlwetglt Cém)yt QtuWe, et i tuents

sel ected Trom hal gge or R4"and R5

t@g@ﬁh@remhpdlmempﬁé Fan@néB HWh pach mzﬁ?ﬁn@méy &L mathple H,, CN, halo,
CF3,I\f(2rd'P - or 6-nenber heterocyclic ring having one 0 ,

tmR?elsH R7b is Hor Cl-C8 alkyl; 35 R8" and

R8b are each H, and R10 and R 1 are each

i Wﬁgﬁé}@ﬁmﬂh}hemgbf B iR Atibh, R7CRJ'C§8“aAn‘ﬂq{’5’ire edch1£8

hal oal kyl', aryl, heteroary1

hét @rtbqrewbaqhwms ofthe &IvpRtion, Bandi’ zre G;”ﬁh(ﬂ9 179
Pgﬁl%@%é&ﬁl%@@%f he nﬁ@xﬁﬁnq{"bﬂﬂhﬁﬂeﬁﬁa% ede.if RZis

H then RS s not thiazole,
sﬁb@fthﬁtr@f“@@ldlﬂﬁmﬁﬁfﬂhé mV@}Fthaslf Hi B3l e derivative: In

S@’ﬂﬁrtﬁ&’%ﬁﬁb&iﬁﬁhﬁ of&@)nvbﬂtxoﬁ’ ©iseLH and R7b is other
than H then neither R4 nor RS can be H |n sone

e%@&h‘?’i@ﬁ‘lbgdm@@f of the favention, B2zs Gre: alstlnyl , and R5 is H
t Refrtd ein%o&lﬁfent&*lbﬁiag uﬁléntw 1OKs methyt. | N some

enbodi nment s if R and are methyl and R5 is H,

tﬁb‘?#“mep@@iﬁ'ﬁn af hainypgfion, R diMst i t ut ed i mi dazol yl, or

afh fuﬂh&%ﬁn@bﬁm@ﬁt& bi’tﬁ& in‘(f@ntloh rR‘SiQH%r € Q?Irc]ﬂeﬁ* i3 Cl-ﬁglkﬁsﬁ is H, R*is
en , ,

halo, IgﬂﬁHF% ‘%Hﬂﬁotls HﬁqFIS%RIETIS Hnané(ﬂrelsré‘rbodl ments, (F) if

R'In fusthdr eABEdiR3nts Of thé QRErRiBM'R'QJ HGd is MRER® iRy, Rﬂﬂ R’ isH, R%is H,R™
annot both be OH I'n sone enbodi ment s,

10
ISHRG)‘}H{ e H; and ®%3is A g R2 |s n propyl, then R4 cannot be

O fufferCABO@ ek ofthétnﬁeﬁ%n,a,nﬁhaé cannot both be H In
further enbodi nent R is H 15 In further

e Yethsrempedimgats P%thanvqﬁwwlkly bydreXy- £ ur t her

eFPRAhdFRMbSdimBs bEhRivénton, Ik Y , n-propyl, or
|so r opyl In further errbodlrrents RZ is rrethyl. In

i ki cwbeditrente af the ingention, Lo Br.gr | hal oal kyl, CF3,

t tH RS Ribodimefita B the inRMtoRILYik rOij%éﬂ M sulf@Mates (e g mesylate, triflate,
i mdazolyl. 20 In further ‘enbodi ments, R4 is .

methyk syfomat®)- enbodi nents, RS is net hoxy, ethoxy, n- propoxy,

i m&memw@bﬁw bﬂtlﬁé/mvérﬁibﬁ) mgn@sb(k’);éa&@w&lmemyknﬁw
wherei n_sai d

pyrazol y I,m daz
1A 5 |691P°¢lgle%9ﬁo B @lvwwglﬁlb“sqowa‘e@&f Fgrmubphas an §genfiguration at the
carbomm 2 met hyl and said phenyl is optionally
fro

°h bt%gi]% :é%@ gnmétg ggtgﬁ él?/glgx\gﬁ,)ﬂ?euc%%talpl%nu eogtﬁar 5 ?zl}f)l% gl(lj R conﬁguratxon at the

carbon bearing R%.

The present invention provides a process for preparing a compound of Formula I:
RS R
R4
NR!
RS R7b

Rs Reb R8a R?a
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25 In further enbodinments, RSis H In sone
enbodi nents: RZis C -C4 alkyl, -CH2-O(C -C4 al kyl),
wW@2000014129 oal kyl , or CH2OH, R3, R4, R5, and R6PAT/@S2004/019279

orsal%gpthe}egplependently, H halo, C -C4 alkyl, C-C4

hal oal kyl’, hydroxy 30 CN, or NO2; and Rye, R b,
compmagremgéc@n@ueéeﬁmuiw sonme enbodi nents, (H) when

RZ is C1-C4 alkyl, -CH2-O(C,-g4 alkyl), or CH2OH, -

then R3 and R6 are not bWSth H\and 35l n sone

enbodi nents, (1) when RZ Jis CH3, R3, R4, and R6

are each H and R5 p4 In further
enbodi nents, R is H ;
PCTI US2004/ 019279 enbodi nm:{tls R is C-GCs
al kyl. In further enbgdi g 1-C4 al kyl or
Cl -C4 hal oal kyl . Igs ¢ Rodi a7 R2 IS net hyl,
et hyl, isopropyl, n-butyl 3. IN further
embodi nents, R3, R4, R5, andpr6 ape erlEh,
i ndependently, H, nethyl, , CN, halo, 5 CF3, N2,
or ORIlii further enbodi mentdlof the invention, R7a,
with ﬁ%@ucg@%l %I{’/c gﬁgcl) o r%%g gﬁge%g%gfaar I.éévgsa %CEJ fop & "um%;&tl&’ mﬁcﬁF @Jrﬁhtlons suitable

for foripg e ﬁ@ﬁt@n@ﬂfﬁqm@uiaﬁvemtif@m thergof. R5, and R6 are each
sofde | dnoldin{diR ¢ éiH%{hgént ocfon{gnﬁzs' DAL %ﬂc}h%liﬂs}ﬁ. In further

hal o. I'n further enmbodi me of the Invention ) .
embogiments, the tgducingragentiseriprisen o snetsl hydride Fuph@n e botehydegle josaluminum hydride.

In song er%dﬁhéﬁl@ the rleﬁhctngre{ggﬁrls 9%?&?”96}&& r c¥uo¥nﬁ% LAY 535h#Ble and can be

IS net rther e nents o elnventlon
Select@i by §nq—lskﬂi® inrthe art; Hiemplebwitibie rducing agemts drewempoupds that selectively

reduceﬁhe Euﬁldgnﬁf aﬁ!f t@co‘ﬁlp%ﬂﬁd of@%m‘uﬁa fl-C4 alkyl, R3 is H R4.
H, H Rr/ais H RIbISH R8a is

HIn memﬁquynqqts arLemsr qcrdecranéammtm the redctiphén an amount sufficient to
1ncreabJ‘Ye%56Hoh%ﬁ F%ufaﬁle 'ievﬁz aélés Mgl’udgﬁoﬂo%c&lltmﬁiﬂg 'L%gg %cbdgssuhﬁ’ as BF; and

adducfy. theygof dclyding EﬁﬁBBMEE l@i’@%f meth ptherinBFo@ELL BFs OGS H,CH,CHy),;
BF;: Tﬁ@ Ju'[d tﬁé"ﬁlgeh %ltﬁﬂpé}%dﬁﬁsﬁhau&fﬁ'&hﬁ)o @ﬂéd Bbotlt 1 % relatlve to amount of

dr oxy. further enbodi nents o e I nventi
compqu§defF0mhlaﬁhrther enbodi ments of the invention, L |s

BiDue k&épétéﬁtfahfeﬁsxw&' tﬂ@ﬁh&lﬁg gg%ﬁqo la{fV Qyéagtﬂm Ja}l ‘b8 conducted under an

such as sul’fonat es nmesylate, triflate,
mertaﬁ%‘tsﬁ%’e sul fonat e) .

Reacting can be carried out in any inert solvent such asa dlalkylether or cyclic ether (e.g., THF)
at any suitable temperature, such as room temperature. The duration of the reduction can be carried out
for any amount of time determined by one skilled in the art. In some embodiments, thé reaction duration
is sufficient to allow the reaction to go substantially to completion. For example, reaction durations can
range from about 10 minutes to about 48 hours. In some embodiments, the reaction duration is about 8-
12 hours. Reaction completion can be monitored, for example, by LC/MS.

The amount of reducing agent provided is typically sufficient to provide at least enough reducing
equivalents to reduce the compound of Formula II to the desired product. For example, an excess of
reducing agent can be provided such as about 10x, about 5x, about 3x, or about 2x reducing equivalent
excess. For boranes and related reducing agents, the molar ratio of reducing agent to the compound of
Formula II can be, for example, about 2:1, about 3:1, about 5:1, or about 10:1. In some embodiments, the
molar ratio is about 3:1,

In some embodiments, the yield for the reduction reaction (based on amount of compound of
Formula I), is greater than about 50%, about 60%, about 70%, about 80%, or about 90%.
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25 In further enbodiments of the invention, L is
-0Si (R )3 such as trinethylsilyloxy. In further
weedpsiigent s of the invention, the conmpound of PEDUSLUN&019279
| has an S configuration at the carbon bearing W In
further enbodi ments of the invention, the conpound of
FoFlsupregent iygation furtheg providgt a rpsesnionprepasing aceipaynd of Formula II, or salt
form f€ sind@ea P& provi des a process
B L P e R RA R
Rs R7b Re Reb Rea R7a | 25 WD 2005/019179
PCTf (JS2004/ 019279 or salt formthereof, conprising
R Forrmula Il: Rz R3p R4 1 \
86 R8&) R7a_},l Eyél\llt a reducing
in the pre§ec of a|Lewis acid for a
: formpgey the
iher In sone

NR, R5 R7b R6
agent optionally
ti me and under
compound of R&fnmul™a
enbodi nents, the redg '
such as BH3. In furgher re&nmbgganent s, thelreducing
agent conprises a netal hydride such as akborohydride
or alum num hydride. In sonallenbodi nents, the

ducin BH3: THF, . O her ents,
or su, bR SRR e istreysoaens BEpdPepI e P ERGR S br forming the
compamtl of Foranupl lBorsslt fabl theréfduci ng agents are conmpounds
R L T T R ——
the cohqmmsl-ofﬁomdxla:ﬁhs ce pr esent in the reaction in an o
unt SfflC increa act ton rate. Sui t abl e
F e, Sitginient s &7 ispB It BER ek LA Dl PR urteAS: BT gipmple, a C-C
alkyl slsmiies: lmhide (eqpldnethyd atunsmmo thlonids| etﬂylr@lrﬁﬁs'&n thbkde, etc.), a C,-Cy¢ dialkyl
sty Bt o bty AR i i, ghlorid, iy vl
AlClg,sm'mlBtas In smielmiﬂ)oﬁitmmsalbe) tgclifing feagent isQAIERO Wthdr seiehble cyclizing reagents

U n
1nclud% acxgs such as sul ic acl

Cyclization can be carried out in the absence of solvent or in the presence of solvent. Suitable
solvents include non-polar or weakly polar solvents such as decahydronaphthalene or 1,2-
dichlorobenzene. Other suitable solvents include haloalkanes and other halogenated aromatics such as
1,3-dichlorobenzene and 1,4-dichlorobenzene.

The cyclizing reagent can be provided in an amount suitable for maximizing the yield of the
cyclized producf. In some embodiments, the cyclizing reagent can be provided in molar excess relative to
the amount of compound of Formula IIl. Example molar ratios of cyclizing reagent to compound of
Formula III include about 2:1, about 3:1, about 5:1, or about 10:1. In some embodiments, the molar ratio
is about 3:1.

In further embodiments, cyclization is carried out at elevated temperature such as at about 80 to
about 160 °C. In some embodiments, cyclization is carried out at about 150 °C. The cyclization reaction
can be monitored by LC/MS. Duration to substantial completion can be about 10 minutes to about 24
hours. In some embodiments, reaction duration is from about 3 hours to about 15 hours.

In some embodiments, the yield for the cyclization reaction (based on amount of compound of
Formula III), is greater than about 40%, about 50%, about 60%, about 70%, about 80%, or about 90%.

The present invention further provides preparing a compound of Formula I comprising reacting

a compound of Formula IV:
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conmpound of Formula Il. Due to potential sensitivity
of the reducing agent to air, the reaction can be

. Weywdataned under an ..inert atnosphere. Reacti nBCT/&ERB2004019279
carried out in any inert ol vent such as a
di al kyl ether or cyclic etjher (e.g., THF) 20 at any
sui tabl e tenperatgge, as roomtenperature. The
duration of the rédus be carried out for any
amount of tinme deternf|ned by|oner®kilR&d in the an. In
some enbodi nents, the on is sufficient
to all ow the reacti.or Nally to
conpl etion. For eXanpl e, x dur &HRIns can range
from about 10 m nutes to |about, A8\hours. In sone
enbodi nents, the reacti oR8durR i oR®s about 8- 12
hours. Reaction conpletion cgy be nonitored, for
exanple, by LCIMS. 25 The anount of redu0|ng agent

‘”SME@ESB@@GﬁM@hﬁyﬂmﬁamﬂnyUﬁth|ent to provide at |east
enough reducing equivalentgto reduce the conpound of
Formula Il to the desired prfpduct. For exanple, an
excess of reducing agent c be provi ded such as
about 10x, about 5x, abogb 3X3 about 2x reducing
equi val ent excess. For raneq and rel ated reducing

agents, the nolar ratio of redg@i ng agent to the
npl e, about

heresO8ROUNd of  Forpul a. || n be for exa
whereg qgs ggwltngﬁrciu’p, axffa canditipns, syitable for fommipg the compound of

Fdnnm‘rhbcdismeﬁﬁnﬁ,thetd@e 30 rml ar ratio is about 3:1. In sone
g&odlnents eId or. the reduction reactlg
(

SQgng Sgem? GG alloy ipon of P(COIRS, wherein R? is C;-Cs

alkyl, @s-éatﬂloaﬂdyaﬁwﬁh%ioaﬁﬂ% h&@ﬁ%&;}og% %‘g% IH?J%ZOOM o%tls halo such as CI.

In othégebafineR s AyRy. IR sHL AR EmbBeI LS Akpn eEbes meihexy, cthoxy, o

t-butoxy. epari ng a conpound of Fornula If, or salt form
t onprl reacting a conpound of Formul a
| AP S R B ooy U TREREReR 6% e 13 an amine (o,
NMea,@fEtﬁ aioﬁplfotiﬁd;rpyﬁMee Ofisoppoby1BthAamine) }il}?driﬂﬂle e Ngcﬁﬂlteth?ﬁfmrﬁplperldme, and
the likd mgg%er co?gltlons uitabje f forn1n he )
b STt AP 2R R 1premc B o N adHb ALOR, CoOHL Sisbe ke
eRblativerrendwnts bf eéagedie saRARMO Y6Yd cfyids0 biUing llehdnohsmblah@ about molar
er enbodk nts, of ., the conpound of Fornula

equlva’ep’is of §ac@I Fo&&xa{nﬁ SEpRakien fegctxopﬁzén E?gqqlg Y with a molar ratio of
compoumhq'eﬁmt‘mulmw tocbempeurkdfFemadd: d, such as, for exanple, a

C1-C8 al kyl al um num hal i (e.g., nethyl al um num
chloride, ethyl alum numchjoride, etc.), a C2-Cl6
di al kyl L
Q
R2

of about 1:1. In further embodiments, an equivalent amount of base can also be included (e.g., molar
ratio of about 1:1:1). In yet further embodiments, base can be added in excess relative to the amount of
compound of Formula IV,

In further embodiments, the amide formation reaction can be carried out in solvent, such a polar
solvent. An example of a polar solvent is acetonitrile. Reaction temperature can vary from about —-10 to
about 30 °C. In some embodiments, the reaction can start at a temperature below room temperature such
as about 0 °C, and for the reaction duration, rise to about room temperature. Reaction progress can be
monitored, for example, by TLC, and time to completion can be from about 10 minutes to about 5 hours,

depending on, for example, scale of the reaction.
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al um num hal i de (e.g.
di et hyl al um num chl ori de,
WRr581918% Al Br 3.

etc.

di met hyl

In some enbodi nents,

al um num chl ori de,
), trialkylalum num
t he cycPCEUSE04/019279

r elgggmﬁ emBodiinents; thecyi¢l for dhei amsithd fermaxmh ek tigh (bﬁ&g&ﬂ&lﬁount of compound

of Fotrfh RASis faflp that! §hbufPoos Wbl 5b%. 4!

I n the absehce

can be carried out
presence of solvent.

NOA-aRQBat@ rote ‘i’(F l:&nrﬂ)gl)@sr

decahydr onapht hal ene or

Sui t abl e

o

5
tquAé Sli’c(%\é%‘i% oqtﬁO‘{/oh@ about 90%.
solvents |nclude
such

I‘h %IF é’ff@?fg éxhvgntlc& IHeyides a process for

prepag’ﬁﬁft%P@u%%‘Pf\F@ml@alncl ude hal oal kanes and ot her
hal ogenat ed aromati cs such as o4, 3-di chl orobenzene and
1, 4-di chl orobenzene. The r8ycli Z{ ng reagent can be
provided in an anount sui or maxim zing the
yield of the 20 qyclize n sone
enbodi ments, the cychNzZi agent cRyn be provided in
nol ar excess rel ative|fto 3f,s conpound of
Formula 111. Exanple 5clizing r eagent
to conpound of Fg@ bo 2:1, about
3:1, about 5:1, or about [10: 1. nbodi nent s,
the nolar ratio is abouBSB: Rrer enbodlnents
cyclization is carried ollt at el B¥at ed tenperature
such as at about 80 to 25 aHout 160 C. In sone

or salt i.on i s |ed at about 150
Qg&g&g&gg% ?§¥ %%éré ngﬁm aﬁgﬁltored by
LG/ MS. Duratioh to bst anti al conpletlon can be about
10 minutes to about 24 hours. In sone enbodi nents,
reacti on durpd S ron1about 3 hours to about 15
hours. In sone ¢ ield for the
cyclization reaf Yrount of conpound of
Formula 111), i% tbout 40% abo 50%
abgut 60% ga@o or o 30 The
present invention further Rrovi d¥B  prepalling a
conpound of Fornul dgl I Izee'0nPgaSi ng reactiing a
conpound of Formul & I V:" 27 WD 2005/ 01917
PCTIU82004/019279 R3 R4 \ ﬁep Rfa R5 / NHR Rg R8b

with a l? \4aor fsalt formthereo with a conmpound of
?1-18 gaecs fpr a& ’@‘?%’ wdegteendiions @lltableﬁoﬂf?amflme gomaptnd of Formula L
n’mon% $rhboRinRdnes, L@ Bl 6 ' €

the combDEdCREROURG, Of For wﬂﬂﬁinﬁ O?E%zlﬁlx?g oI &hé’l"@’ﬁf ‘?’rr‘]g"d‘ment% L of
pound 0 aisBrorC

In some embodiments, the cyclizing reagent includes a Lewis acid, such as, for example, a C-C;
alkyl aluminum halide (e.g., methyl aluminum chloride, ethyl aluminum chloride, etc.), a C,-Ci6 d1alkyl
aluminum halide (e.g., dimethyl aluminum chlonde diethyl aluminum chloride, etc.), trialkylaluminum,
AICl;, or AlBr;. Other suitable cyclizing reagents mclude acids such as sulfuric acid.

Cyclization can be carried out in the absence of solvent or in the presence of solvent. Suitable
solvents include non-polar or weakly polar solvents such as decahydronaphthalene or 1,2-
dichlorobenzene. Other suitable solvents include haloalkanes and other halogenated aromatics such as
1,3-dichlorobenzene and 1,4-dichlorobenzene.

The cyclizing reagent can be provided in an amount suitable for maximizing the yield of the
cyclized product. In some embodiments, the cyclizing reagent can be provided in molar excess relative to
the amount of compound of Formula Illa, Example molar ratios of cyclizing reagent to compound of

Formula IITa include about 2:1, about 3: 1, about 5:1, or about 10:1. In some embodiments, the molar
ratio is about 3:1.
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According to sone enbodi nents, Qis hydroxy, alkoxy,
hal o, or O CORQ wherein RQis ¢-Cs alkyl, C3-C7
WQISHAIKY| , aryl, heteroaryl, or heterocycl 0aPRY¥iUS2404/019279
S OfNEru@HEp @ﬁlxb&ﬁi%ﬁs %ﬁzﬁtl&ﬁg Qarfible butas elgrated t!lgrgg QLR such as at about 80 to
enbodi nent s, roxy. In yet other e 0d] ment
abouq 160 364 Bkipm yﬁ]é;;gyon Jélcm‘,lgs;, outgf abopl 40-°6u flbs yychzatlon reaction
can bAThdhRold rberLtc/Mrs %ﬁam 9RbingRA Nan%rd'bbl?cdl oOM&uﬂep td aﬁ)%ut 24 hours. In

presence of hase such as an am ne (e. 3,

some ﬁﬁP%@FlﬁfﬁéeacB% duatio is e kot %b%r%towywaﬁﬁ h@urs

pl IH%BinQ leBodiibhisli 1B {12l B1HB8 QPEIRSHdnte At ion AGed 5;{: ount of compound of
O her suitable bases include | norgani ¢ bases

F°rm§16 @FP)dé grafer-fhancelqut ‘@s/aalbo%ﬁ%%t abaut 60k abomb 7446, iabeut 80%, or about 90%.
anDunts of reagents suitable for carrying out the
qftlon i.ncl ude, about nolar 15 equival ents of each.
ot hePyespRs inyentionduriher provIdeT HRIPSSTIOF Brgparing 4 cempoupg of Formula IMa, or
salt f&ﬁlrtﬁdr&ﬂ' dRbiprivihg ReadingRlcafpduat bPF&“fnulaQﬁnp ound of Formul a
IV ito conpound of Formula: OL "Y2 of about 1:1.
In further enbodi ne s, an eqU|vaIent anount of base
can al so be includeq (e.g., nmolar ratio of about
1:1:1). In y&A S urrhg_enmbodi nents, base can be added

in excess relati of compound of
Formula 1V Infrther : s, t am de
“formation react] he carrMed out I{ n sol ygent, such

a polar sol wént. ent is

acetonitrile. Reactlon t enpa aturg can vafy from about
-10 to about 30 C. gkn REe - g¥bodi nents, fhe reaction
can start at a tenperature bel ow room tenperature such
as about 0 C, and for the redfftion duration, rise to
can, be, 25

it 08l GE RIS B Bl LR SPIE  Sh e rors srae
for formzing $ndxl CfOIII’lIDmlI&lCI!lebl'Iﬂlﬂa Hanut es to about 5 hours,

RS hyoboi FERRA S 253 LB bRy oos
more thieal wembrd presenttihghadmiguhid ofiEbinana (1€ d€ butetantdligsedingd in the reduced
procul b gm0 DR ey Sl o il OB St e ot using
substaptialbylpougt st@esisomek of Hhn. dhtyetr fosthee efIﬂ)U(llﬁleﬁtQ thoredadtionl $f Ofa can be carried
out usfn%r %gaﬁ]ﬁall}%ﬁ;&re R ge%gsgxtnero% i nt | lﬁ aas(:jul ?tar%ﬂ&%&r%%%rqmsomer of 1II.
For exisRple, R@)r@bbnd ﬂEFORBida RBhaVR%e of greatesthhﬁ atoar 80, kRt @M for about 95 % can
reduc&iQRirh Y B At FOthufh R IRAW W iQfarsgr Ul @ 11&:

In some embodiments, the reducing agent comprises a borane such as BH;. In further
embodiments, the reducing agent comprises a metal hydride such as a borohydride or aluminum hydride.
In some embodiments, the reducing agent is BH;;THF. Other reducing agents are suitable and can be
selected by one skilled in the art. Example suitable reducing agents are compounds that selectively
reduce the amide moiety of the compound of Formula II.

In further embodiments, a Lewis acid can be present in the reaction in an amount sufficient to
increase reaction rate. Suitable Lewis acids include boron-containing Lewis acids such as BF; and
adducts thereof including BF;:TBME (t-butyl methyl ether); BF;:OEty; BF;:0(CH,CH,CH,CHjs),;
BF3:THF; and the like. Suitable amounts include from about 0.01 eq to about 1 eq relative to amount of
compound of Formula III.

Due to potential sensitivity of the reducing agent to air, the reaction can be conducted under an

inert atmosphere.
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exa al kyl, al um pum hal i
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chl o & Aw%ethyl al um num chl ori de,

compgapen janx’F ;“}08} W}?ﬁi ?&Lﬁ%‘?’i’fﬁ 3, or AIBr3. Cher

S UTHea:hio&ntQ)Yeddklngl B RO GiaédSis kypidalifenfaGénd o Srueille AJeast enough reducing
n be carrjed_ out in the

cqui s .55 o EopRRng o RO p Qi bodi B sxample, an oxcss of
reduchiigiag@ipban beﬁﬁd)vdwdltsﬁch BbbiEt e 0GR X0 biodx redud hivalBftleRess. For boranes

an S R STu NS e e S GbTH S A oo 44 Formul  can e, for
exampia) mabuasresorand o Seike dﬁrﬂio@ﬁ& {tBsimalaOfaBs s@s1.such as
1,.3-di chl dlchloroben The

ciRiPF RS ERERR ot AL Ml bf0en AN (RS 9P Amount of compound of
Formsla [M)ais [gesafenthanBbouts h,nBoiit 86%Yyabdhity 004, abdue 80%.ydz bk 90%.

product. In sone enbodi nents, the cyclizing reagent

can be provided in nolar excess relative to the

arm‘m rIIresexit inompion faktief prosides ipochies Froaiied Bel6W! @l SchahésOk, Ib and I,

n nt to c u of 25, Forpyla H a
wherd oo e BlodrS SERE St Br S 3RO B o e b
10.1. I n sone enbodi nents, the molar ratio is about
3:1. .29 WD 2005/019179 P /USZ 04/ 019279 In further
enbodi nents, cyclization i % ed out at el evated
t enper at ure sucl as at about 80 to abouk 160 C. In
sone enbodi ment $ cycllgatlon is c&riedjout at &BoulR”

. 140 B\ Thexg 7
LCl V5. D
to aboul )
dur ari’'on K& fron1ab 3 z
sonme enbodi nent s, ' [ [
reaction @Based on of conponmd of Formula M),
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further provides a process/T @qudasepari ng ébnpound of

Fornula I Ha, or salt for t hereof, conprisyng reacting
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form ng said conpound of FSchamkelbl Ira. I n sone

enbodi nentg, thg reduction of Il can be carried out

so that tfje stefeochem stry of one gr 1%*nore Chiss al geo

centgLs prgsen e conpound of S

subst a retayhed in the m oquckNR

( For nul 3 fur&hamgenbodi t hefr edugh\i on L
of __be carrﬂedEQUF7U§Ph anti @l | yrpukze

st ereoi soffer of Ilia. yet fgarth enbodlnents t he
reductiongef Illa qgﬂ(%gzgarrled ot using a
substantial ly pure stegpgONgonmer of #Ra and result in a
substantially pure stereoisongr of Ill. Fgr exanple,

a conpound of Formula Il having ee of gredtHsizdtiban
about 80, about 90, or abplt "®8ctcan 20 reduced to

forma conpound of For
sonme enbodi nents, the
borane sugh as B

redu0|ng agent

a Ma having a sim'lar ee. In
educi ng agent conpriges a

In fugthes enbod|m8nts
\ et al

conpounds that selectively 25 reduce le i ety
of the compound, of Fornula [1. In furtﬁer enﬁodlnents
a Lewis acid can present in the reac¥ion in an
amount suf fdydizaioh | ngreale reacti rate. Suitable
Lewi s aci ds |nclude or op- cony ai ni ng”Lef®A¥tici ds such
as BF3 and adduct ¢ 2Qf _inctwdi'ng BF3: TBVE

(t-butyl methyl ether] .
BF3: O( CH2CH2CH2CH3) 2i || BF3;|THF; apd "the like. Suitable
amount s 1 ncl ude fr @pf abq 3
relative to amount of 30 cg'bou d of Formula I11l. Due
to potenti al senS|t|V|ty?oﬂ*th@ar53u0|ng agent to air,
the reaction can be conducted under an inert

at nosphere. 30 WD 2005/019179 PCT/ US2004/ 019279 The
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10 and rel ated reduci ng agents, the nolar ratio of
reduci ng agent to the conpound of Fornmula Il can be,
WO gp0s/08adhpl e, 2:1, 3:1, 5:1, or 10:1. |n sonePCT/US2004/019279

erhofilithes r&@odﬁﬁ%ﬁtsﬁﬂxbﬁfresfeﬁtt inQeritidn Prdvides 3 BOWBI of resolving a mlxture of

|eI d for the reduction reaction
comp?'g’g% Oé‘ﬂu & of conpound of Formula Il1), is

greater than aabouR2 50% about 60% about 7Q# about
80% or about? 90% 215 The present invefition\further

rovi degs ayi ded bel ow,j n Sg I b
gnd I c, % &r eNwrconst I\t uent rren#e € str ctures
depi cted tferein| are dejikned above. : AR?

ic'2j. Q S Raa Beb R6 |f _
reducti 87 ROYRz Red 4 NR RRR1
RS )ICR5 Rs OR’RB cycllzattO [ . R
/ reduction R5 RB ROb Rea 31 WO 200§/8019179

PCT/ US2004/ 019279 Scheme |b Re RZ R2 R3 R Bea Reb Q
by contacting the mixture of compounds with a chiral resolving acid enriched in one stereoisomer (e.g., ee

greater than about 50%, about 75%, about 90% or about 95%) to form chiral resolving acid salts of the
compounds of the mixture, and then precipitating the chiral resolving acid salts. The resulting precipitate
is typically enriched in the chiral resolving acid salt of one of the compounds of Formulas Ia or Ib (e.g.,
ee > 50%). In some embodiments, the precipitate is enriched in the chiral resolving acid salt form of the
compound of Formula Ia. In some embodiments, the precipitate is enriched in the chiral resolving acid
salt form of the compound of Formula Ib. In further embodinients, the chiral resolvin:g acid is a
stereoisomer of toluoyl tartaric acid, camphoric acid, ketogulonic acid, or tartaric acid. In further
embodiments, the chiral resolving acid is a stereoisomer of tartaric acid such as L-(+)-tartaric acid.

Contacting of compounds with a chiral resolving acid can be carried out in solution. Suitable
solvents support dissolution of both the chiral resolving acid and the compounds of Formulas Ia and Ib.
Some example solvents include polar solvents or water-miscible solvents such as alcohols (e.g., methanol,
ethanol, isopropanol, t-butanol, and the like), isopropylacetate, water, and mixtures thereof. In further
embodiments, the solvent contains a mixture of t-butanol and water. Some exa£nple mixtures include
about 5-25 % water and about 75-95% t-butanol. In some embodiments, the solvent contains about 8-
12% water and about 88-92% of t-butanol.

Precipitate containing the chiral resolving acid salt forms can be férmed by precipitation from any
suitable solvent which dissolves the salts such as the solvent in which contacting was carried out.
Precipitation can be induced by any method known in the art such as by heating a solution containing the
mixture of salts followed by cooling. Precipitate can be separated from the solvent by, for example,
filtration. Enrichment of the precipitate in one chiral salt over the other can be characterized by an
enantiomeric excess (ee) of greater than about 50%, about 60%, about 70%, about 80%, about 90%, about
95%, about 98%, or about 99%. In some embodiments, ee is greater than about 8§0%. Precipitation can
be repeated one or more times to increase the proportion of a chiral salt in the precipitate by re-dissolving

and re-precipitating previously obtained precipitate.

The present invention further provides a chiral resolving acid salt of a compound of Formula Ia or
Ib: ‘
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R4\ NR-"',".. coupling L R5 R71 R7b 0 R7a R7b Re
1. Re RHN e Rea Reb Rcyclization reduction RZ R3
WR200EIE O NRt R\ ''.'.. L NR R7a R7b RBCRP&§200R819279

Re Reb Ras 'A  Rertyclizatl 0o R3 R2 redg{gtip@n 1\

NR R5 R7a 'Re Reb Rea R7b Scheme Ic R Re RZ Rea
Reb 4 NHR NR ~ uctive anniRgati 0 ~ R$
Re Re Xa
NR1 NR1
R5 R7b R5 R7b

REb R7a R7a

R RS Réa
Ia Ib

wherein constituent members are defined hereinabove. Compositions of the present invention can contain

Rs RBb

one or or both the salt form of a compound of Formula Ia and the salt form of a compound of Formula Ib.
5  Insome embodiments, the salt form of the compound of Formula Ia is present in the composition in an
amount greater than the salt form of a compound of Formula Ib. In other embodiments, the salt form of
the compound of Formula Ib is present in the composition in an amount greater than the salt form of a

compound of Formula Ia.

10 Further example processes and intermediates of the present invention are provided below in
Scheme II, where constituent members of compounds depicted therein are defined hereinbelow. The
symbol “ * * designates optionally chiral centers that can be substantially retained or inverted over the

course of the depicted reactions.

Scheme 11

R® R3

R4 RA
halogenation
RS
OH RS X1
Rs Rab Rﬂa R6 Rab RBE
X1 XI

OH

/*‘\/NHR‘ coupling
RZ
R3 R2 R3 R2
RA * ha!ogenétipn R4 *
X2 or sulfonation Ho
-—
NR

1

NR?
R5 Rs
8b
RB Rﬂb RBa RS R RBE
X
R R *
cyclizatik R *
NR!
Rﬁ
RE R0 Roa
15 \'
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2) reducing agent, (e.g., NaBH4) cyclization RZ RS.
RNRL Re 5 Re Reb Rea 32 WD 2005/019179
W08 4/ 019279 In further enbodi ments, thePET/ES204#/019279

i nlnemebgrd @?@g ofl ael pﬁleseﬁtihfbﬂg@f aré @Roldel @eacasseg, Mcg ra\@ a%];exempliﬂed by
ste GO RL AT i, o TS0 s v

wher¢é® Rea R7a la Ib 5 by contacting the m xture of
c d ith a chiral resolving acid enriched in one
s?lgﬁggi%gghgf al?(g?g. , ee greater than about 50% about
75Rhbis @Gl EDTFO-aD el aliFHIE(A)O-CRCHuIS, -6{0)NES@), s Bltyl), OH, C;-
C haﬁgikglrg’xa#ﬁ%)l-?f the conmpounds of the m xture, and then
‘pre R?i 5aztl ng the chiral resolving acid salts. The
r RURL,i Rig apd Btarpiedch] indepesdehtip EG BALb,YC, 0 ail§) €5LC; MiYE C,-C; alkynyl,
CrCrbibltol i nfloafly iy Ok, Blio il O BlO3 o, Erometatiy,
hydrogydlioti NRR'S ,C_NO,I E}K)zlplimbqybloﬂ%(ﬁ, argl, agfeieedaqd, WI‘{jéréir]ETﬁli:&J}Waiﬁh heteroaryl
.acid salt form e onpoun ormul a
can b S i S B oo el i it 61 b G S st and
alkoxy;ror RhendRiitogether with kheiatognsae ivtlich thay brefafciedforth RS- or 6-member

Fartula I'b. In further enbodinents, the
hetero%ﬂﬁ?gﬁggzé‘g{ﬁ%n%nga3’8?d IS a stereoisonmer of toluoyl

t &'tadRE aceath, indappitonily; Hakils C 03 ulkgly LTk Skéhgi, ,-CRhlkynyl, Cs-C;

tar L b f di t hi.r al
eveloli B SaPEith kot B SERBAIT eiq a5 NG i
hydrogealkyl, orR-' tad RY togethacwith thEoab@iiin i Wiicl1BEAs Atkihod thin £C,-C,

1 @5}:1 E .resolving acid can be carried out in solution.
eyero |%§ Pe 15 solvents support dissolution of both the

c I isdH, GiéB elkyl, ﬁ?g-Caalkdn)d,r(‘fi-Gsh&yﬁpm?l,g@sloalkyf@pml.ﬂa@ﬁudyg aralkyl,
. gg;ﬁl .sqgl vents include polar solvents
aryl’hg@f}\%é'teg?f-e% C|I§)rf’2°q§h, vaerlﬁt s such as al cohols (e.qg., .
i trad 8! are et dndspendertlyp HoP@lkyLIC, il ke, CleﬂJaChlIth?lf Cs-Cs
j [ P e wat e an i Xtures thereo )
eyclo o Ry hEORLARNBICRR, B e B R ot B e ogeter wit
the N gipmite/whiclothey argattached foand hetatoeyclic Sagie exanpl e mi xt ur es

I Rekude v ké? .5-25 % water and about 75-95%
t- l_.lst angfn.% &r%ﬁ)éone enbodi ments, the solvent contains
aBoisthal-or 30,R’2e6dvat er and about 88-92% of t-butanol .

R” is C;-Cs alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano,

nitro, C,-C, alkyl, C,-C, haloalkyl, C;-C, alkoxy, or C;-C, haloalkoxy.

In some embodiments of the invention:

R?is C;-Cs alkyl, -CH,-O-(C,-Cy alkyl), C(0)O~(C,-C; alkyl), -C(O)NH-(C;-C; alkyl), OH, or
CH;OH;

R® and R® are each H;

R* and R’ are each, independently, H, halo, C;-Cs haloalkyl, hydroxy, OR’, SR®, alkoxyalkyl,
NHRY, NRRM, aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents
selected from C;-Cj alkyl, halo, C;-Cs haloalkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and C,-C; alkyl; or R* and R® together with
the atoms to which they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R™is H;

R™ is H or C;-Cy alkyl;

R* and R® are each H; and
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Preci pitate containing the chiral resolving acid salt
fornms can be fornmed by precipitation from any
Waapesane189 sol vent whi ch di ssol ves the salts suBhTAS2G04019279

soRVend R arenatl hdsntiaely GOcasy1 G a88nAUE,-C; haloalkyl
%82 [ nlgu%edy%@, ’gﬁy 8rarletlilw}gd 'kirown, allk%’aryl’ heteroaryl,

Precipitation ca
aralkYIhge%%fF?ry@@lehoraagly y heating a solution containing the
m xture of salts followed by cooling. Precipitate can

be  separated fromthe,solvent by, for exanple, 25
¢ TIPS PORCCTESH, UbHER 5 GtotoR end e Moo s et dste, substited thiazol

or a thinzdladerisatlve. over the ot her can be characterized by an

enanti oneri C excess e)__of eat er than about 50%

B abmE Bbo s CosA" Syt B otien bup Bothey nelberR nor R can be

9 SBisombertbod@fits, (T) ifROAHI FO WO mdihy 1 SATR® RTPAGH RERLS NIER® or NRIR",

i great elg t han aﬁqgﬁl 80%, Precipitation can  be

r 2118 PR Emoaunets, (FYHER t andes apegnsthnd prdR dis HithemRbis aptimisazolyl,
substinftedaimidaizo1gl, orsedlifnidarolé A@ivaiiRci pi tate by re-di ssol ving

and re-precipitating previously obtained precipitate.

Sgldlf?fge %P%‘@E‘%t“%sr {ﬁ)éﬁli ‘%ﬁ oF (rFesf8e RpisGHs @6 ©Hathem R% é&%, R’, and R® cannot
all beitbsol ving acid salt of a conmpound of Forrmula la or IN

33 WO 2005/,.019179, PCT/. US2004/ 019279 R3 Fe R3,RZ R4 Ra

N Ve e ments G 1 s HanE i foroRytor REL R R e R pammot both bo
OCHja b wherein constituent nenbers are defined

her ei nabqgve. Co Sifi.0 of the present ipvention can

c oSS er g imests. (OF T yin Clingnddsi ik npiopr Ben B csenas el 81 cannot CL,
and REardRflcandotbalnbe Hhe salt form of a conpound of Fornul a

I b. 5 1In sonme enbodi nents, the salt formof the

compound of Forrmula la is present in the conposition
i in funthercambudiments,adtieH. t han the salt form of a conpound

0 mul b. 1 n,;0the odi rents, the salt form of
t&%ﬁg%%én%ﬂ%mﬂts’g%ﬂ I s‘ﬁgﬂi s present in the

c dnfaotbérteinbodiinants R dmethyl, @h@ad-Blopylléisopfepyisal t form of
aInﬁx?tHP;%%d .0f tFﬁngI% lla. 10 Further exanple
proCee e SELadment R 1Bt es of the present invention

alfrefuphanembiedimbes, Riis @, Bﬁfhlﬂ@ﬂ?’ll ¢Fs, M&@ﬁéﬁyfg\ %&{ryl,tpyﬁ&gll, pyrazolyl, or
imid ybers of conpounds depicted therein are defined
rei nbel ow. The synbol " * " designates optionally
c ki fuether embodiments, RAis €lan be substantially retai ned or

'S%ig{r:trfée? %Paggcgﬁmﬁésr] d jf&?e%c?x%agcé%&gggrgg%ygiggp%é?&%I;Iggys, 'thiophenyl,
furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally substituted by
one or more halo or methyl and said phenyl is optionally substituted with up to two substituents selected
from C;-Cs alkyl, C,-Cs haloalkyl, halo, and alkoxy.

" In further embodiments, R’ is H.

In some embodiments:

R*is C-C, alkyl, -CH,-O~(C;-C, alkyl), 61-04 haloalkyl, or CHon;

R, R4, R?, and RS are each, independently, H, halo, C;-Cy4 alkyl, C;-C, haloalkyl, hydroxy, NH,,
CN, or NO,; and

R™,R™, R®, and R® are each H.

i

In some embodiments, (H) when R? is Ci-C4 alkyl, -CH,-0~(C;-Cy alkyl), or CH,OH, then R? and
RS are not both H.
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35

OHRe X, Re RMRe' '"'. Re Re' Rea XIl OH XI NHRI
coupling R Ra RR R R2 Ra halogenation Ra Ho Xz
WORAMUMHM7ARL NRL R Re Re Reb Rea Ra Reb Ran IPRTAISX004/019279

R2ImBofY ehmbdBmbiRg) hén R NG, thdferTR? BRPRFRe eabR HVand §41sfnotH or
WO, 2005/ 019179 PCT/ US2004/ 0 9279 fn’a second aspect

isoprenyd present invention are provided processes, such as
are exenplified by Schenme Il, that involve corrplounds
of Formulas V, Va,_,Vb IX X, XI, and XIl, or salt
foﬂ“rﬁéﬁlleﬁ%‘f‘wme“tﬁnﬁefsé?n is Hor C-Cs al kyl; 5 R2

I ﬂn%ﬁt@ﬁexﬁb&ﬂﬂuents %@d&lkyps al kyI ), OO (A-Cs

C4 hal oal kyl ,

uﬁéﬁhem%qﬁ}me%fi 8- CRG“%(’r eéféaeﬁcn-cn@@ﬂbﬁé@m -Cg Iallkyl),

C(O)KEkL(Q,-CChIS, orC rcl,hawa?lgtsis al kenyl, C2-Cs al kynyl,
© ng(gi C%/iéﬁgal kll£ al oal kyI hydr oxy, OR9,
al

rw‘POdlfexﬂé) Ra13®104 at%(ﬂ@r@z% lagloallogdy 0) NH- al kyl |

2 ’ ’ ; r I, aryl,
Py Tasaidim B R ey, DGR isopSpAr R6GH BAKY | 2y

o din ST FRisients fb Kol ¥ Reafesad Bepepdatiy sHurstog e, CN, halo,

CF3,1ﬁ®Qm6H Cs alkyl, halo, C-Cs haloalkyl, and al koxy;
or R4 and RS together with the atoms to which they are
attached forma 5- or 6-nmenber heterocyclic ring

haﬂﬁﬁgleﬂéiﬂao@nﬂdn&rﬂfﬂﬁﬁnveﬁﬁ&'l R R?aaﬁu R¥pdepgngent |y,
1 ke C2- C8 al kynyl

g‘f*“%‘i}’g%gﬂlﬁfl °§¥}Blm‘@§ ‘%Ro%[&d@ |al’e eatBxyal kyl
h)ld ﬁmh)ir elﬁ(ﬂm@tsl@ﬂhe nﬁ(e@cﬁ' RY, IRY | and R 526 Ridnat kyl , or 15

t get her with the carbon
Wﬁ%g’r’inelnﬁég thﬁr“é"eﬁtt“i“agh’éga Porm a C3-C7

In further embodiments of the invention, R* is CI.

In further embodiments of the invention, R? is Cy-Cy alkyl.

In further embodiments of the invention, R? is methyl.

In further embodiments of the invention, R’ is H.

In further embodiments, X' is halo.

In further embodiments, X' is Br.

In further embodiments, X' is Cl.

In further embodiments, X? is halo.

In further embodiments, X? is Br.

In further embodiments, X? is CL. )

In further embodiments of the invention, R' is H or C;-C, alkyl, R? is C,-C; alkyl, R® is H, R* is
halo, R® is H, R®is H, R is H, R™ is H, R* is H, and R® s H.

In further embodiments of the invention, R' is H, R” is Me, R® is H, R* is CI, R® is H, R% is H, R™
is H, R is H,R® is H, and R® js H.

In further embodiments of the invention, the compound of Formula V has an S configuration at

the carbon bearing R,

In further embodiments of the invention, the compound of Formula V has an R configuration at

the carbon bearing R?,

The present invention provides a process for preparing a compound of Formula V:
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cycl oal kyl group; RO is H C-Cs alkyl, Cl-Cs al kenyl,
Cl-Cs al kynyl, C3-C7 cycloal kyl, Cl-Cs hal oal kyl,

e WQRUSIINTI  aryl.. heteroaryl, heteroarylal kyl, BET/&ES20p4/019279

and R10 and R' are each, indepegdently, H Cl-Cs

al kyl, C-Cs al kenyl, Cl1-8 C3-C7 20- ‘
cycl oal kyl, ClI-Cs hal oal kyl , aryl,

het eroaryl, hetero®4yl al or R10 and R’

together with the N Yhi ch thgy are attached

forma heterocyclic ripg; s a | eavNRYg group; X2

is halo or SO2R ; and
het eroaryl each topigséna
hal o, cyano, 25 nitro, Kyl , Cl-C4 hal oal kyl
Cl -4 al koxy, or Cl-C4 hakgeal R@B(y sd N some enbodi ments
of the invention; R2 is -Cs alkyl, -CH2-O(C-Cs
alkyl), C(OO(C, -Cs alkyl), VC(O)NH—(CI Cs al kyl),

or salf¥ere6H by fhitipkla ﬁﬁdgf@orﬂglaqke each H R4 and R5 are
each, mdependent? aﬁo, a - Cs hal oal kyl ,
hydroxy OR9, SR, aI kox Al kyl , NRR10, NR’CR' aryl,
or heteroaryl, wherein sajd aryI c4n be substitut ed

with up to two subBYjt ue d fromC, -Cs

al kyl , halo, C -Cs halpoal kylN] & xy, and said
heteroaryl can be optilonally ed wwth up to
two substituents sel et m hal ogenNRnd Cl-Cs

al kyl; or R4 and R®toget N h 35 Ahe atons to

whi ch they are attached florm a 6- menber
heterocyclic ring havinggeneR%atgm R7' is H R7b is
Hor O-Cs alkyl; Rsa and Rsb are each H, and 35 WO
2005/ 019179 PCTI US2004/ 019278XR' and R' are each,

or sali HepE NG RN tal bychﬂﬂ,%] eSagaltkipt a tirhe %d %hall%? hditids~ Suftable for forming the
haI 0 \{aryl eteroaryl, aral
8%‘% lcyl, or allyl. In sorre errb‘odl ments, (A
i in $dthel eanbaBinteyds, tﬂ93y0321h§ rdakent HRMAES Ee%v:g‘&tld tsﬂhaag Of{neexample a C;-Cy

or a thiazole derivative.

ubst i dthla oIe
alkyl "3 ﬁ‘BlLS B‘Pmimmwhéorfdﬁ 4tfyd glymRpm phioridehete. ), a Cy-Cys dialkyl
alumiruheimlildt (&4 eclim d]ﬁfnnﬁiﬂ CH@FIC‘B%IW aRfiiddm éhnor e ), trlzﬁ(ylalummum

e [ and are net hyl
AlCh,pﬂ%ﬂﬂRZ&Sgr smﬁb? @ng)r'eagqus @rpg-lude agigs sg@%@ sglﬁyg@cﬂe nts,
( Dhe tfcling aﬂa@elﬁ’%aﬁlfbe providRY |1n AR dmBsht! sBitddle fob %Bﬁzﬂng the yield of the

substituted i mdazolyl, or an

izd10 q%zol
eyeligltrodsh 1B 4G nihag s, to Yol u meseehseite FeEaided in(play dxcess relative to
the anﬁhntl of dompourdHid, Foﬁ’ﬁtﬂa@ |E§;a§bﬁ tﬁélaz%&sh&rbya?‘mnﬁ%g% ¥o compound of

mbod t
Formu%.r}% lgqpﬁ a%autd? bpgt(;p{' GB?Ht 3c}|’ g%qtes { ?@'In gtfqgt z(hb ksome embodiments,
the motaa ratiotis dbotiti.o  OCH3 or OH.

Reacting can be carried out in the presence of any suitable solvent (or in the absence of solvent)

such as a non-polar or weakly-polar solvent or a high boiling solvent (boiling point greater than for

water). In some embodiments, reacting can be carried out in the presence of 1,2-dichlorobenzene. In
further embodiments, reacting can be carried out in the presence of decalin.

Reaction temperature can be any suitable temperature such as temperatures that do not readily
degrade the reactants yet maximize reaction efficiency and/or minimize reaction time. In some
embodiments, reacting is carried out at an elevated temperature such as, for example, between about 80
and about 170 °C. In some embodiments, elevated temperature is from about 100 to about 150, about 120
to about 150, or about 140 °C.
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In some enbodi nents, (G if R is CH3 and R2 is
n-propyl, then R4 cannot be OH R5 cannot d, 15 and
— WIS cannot, hoth be H In further enbodi RERTS200R019279

i s Tht cyclizdtish rRfiorL eI igaRbRd bR LA/MLS ODu@ﬁloﬂlté( Ydmpl %tfdn can be about 10
urth ' i s net gl pf06§

i I T T L e Tt 3 10 st 1
hourd. rin ffmrr}fehaﬁbcaimmﬁ rea&ion dufddor iS abdut 2 BY 5 hdedd, 0al kyl, CF3,

I , razol yl, or

t mnd% bod{n‘lltj?glgg%f: i}(&?&l é{rrglggqyﬁ@%gn reggt}/ops(b@pd o gmount of compound of
5 ForrrfularIKDLeif g@maﬂmmaﬁmvﬁébmssmtab&ﬁm%eébb@%%, de%f 8956 about 90%.

i sopropoxy, allyloxy, thiophenyl, 25 f fur anyl _

pyrrolyl, pyrazolyl, imdazolyl, or phenyl, mhereln

s allltk préSetirebn m&h@@tdveiaah bnocé‘sy hﬁF)febe@q. ckampom%f Pérmula IX:

more hal o or nethyl and said phenyl ,is optionall
3 subst it &@nt s selected from
hal o,| and al koxy. In
sonme enbodi nments;

substituted with up to t
a-Cs al kyl, C3-Cs haloa
further embodi ment 8A R
R2is C-C4 al kyl, -
hal oal kyl , or CHZOH;
i ndependently, H, halg
hydroxy, NH2, CN, R&T #6, Rsa, and Rsb
are each H 35 In sone epbodi e (H when R2 is
C3-A alkyl, -CH2-O (d - e )réaor CH2OH, then R3
and R6 are not both H 36 2005/ 019179 _
PCTI-US20041019279 In sone erbodi nents, (I) when R2 is
10 or salQki¥eof} byemadidg a Rdmpaund ofRFormtia Xeach H anpl R5 is not H or
i sopropyl. In further emhgdiments, Rl is H 5 In
further enbodi nents, R Cl-C8 aRkyl. In further
enbodi ments, R2 is_(I - Cs -0 (C-Cs al kyl),
C(OQ (C-Cs al kylF~_ al kyl), or C-C4

hal oal kyl ; I n further [lenrbodi R2\is C-C4 al kyl
or -4 hanaIkyI g nts, R2 is
met hyl , ethyl, isopropyl, A or RR8. 10 In

further enbodlnenﬂ§ R3, y 6 are each,
i ndependently, H, nethyl, NH28 AN, halo, CF3, N2, or
OR In further enbodi nent Réof Rehe Remvention, 117a, R7b,
R$', and Reb are each H. |I1£Lcher enbodlnents of
the invention, R3 and R6 are“each H.
or salt thereof, with a halogenating/sulfonating reagent for a time and under conditions suitable for

forming the compound of Formula XI.

15 Suitable halogenating/sulfonating reagents are capable of replacing the OH moiety in the
compound of Formula X with a halogen atom or sulfonate moiety. In some embodiments, the
halogenating/sulfonating reagent is SOBr, or SOCL,.

The halogenating/sulfonating reagent can be provided in an amount sufficient to theoretically
produce maximum yield. Suitable molar ratios of halogenating/sulfonating reagent to compound of

20  Formula X include the ratios of about 10:1, about 5:1, about 3:1, about 2:1, or about 1.5:1. In some
embodiments, the molar ratio is about 1.06:1 to about 1.4:1.

Reacting can be carried out in any suitable solvent or in the absence of solvent, such as solvents
capable of dissolving at least one of the compound of Formula X or the halogenating/sulfonating reactant.
In some embodiments, the solvent contains DMF (dimethylformamide). In further embodiments, the

25  solvent contains toluene. In yet further embodiments, the solvent contains dichloromethane. In some

embodiments, the solvent contains dimethylformamide and toluene, and in further embodiments, the

solvent contains dimethylformamide and dichloromethane.
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15 I n further enbodi nents of the invention, R3, R5,
and R6 are each H. In further enbodi nents of the

WORMSMI18A, R4 is halo. In further enbodi nent sPE/USRW4/019279

| nheyteaction tﬂépehﬁux@that s nbf shliﬂintl@mblﬁiﬁﬁ& theQfartlgSnaterials, solvent, or
nvent I n f(rrther enbodi ment s

pr Odlbcfs 15 puita glﬁ'\/ g}ﬁoplg ﬁmgpéuqegts,rfg%/cﬂw is catgieq outat temperatures such as from about -40

to abeuti30 dc,mbnuts-mfo ztbbﬁt 30rPCp it dboi,0 °E’ to h&uﬁoomganﬁewt&ré er
odl nent s

nR sopg e{nu?c{lng} S é @mpﬁmoi} FIo ula gi @ﬁso atqd,, sych as h)éfecrylstalhzatlon from
5 a sumebib) sxﬂvalle nt's, YXH ¢an begkdater #an bbbui l@%l@éat@ RIRAGLSR RO, grédter than about

o ur r. enbodi In further
40%,0% e b ol o0 I SO R RE s Y S et b oo
R2|sCI G4 al kyl, R3ISH R4|s hal o, R5|sHR6
rese& vetq%a% g and R81' is H In
¢ PRGN droptides RirachR ier g i copgoypd aformala X:
M, RBis H R4 is d, RSQ?SH R6 bs H Rra 30 is H
R7bis H Rsa is H, and Reb is H IRnfurther
enbodi ments of therénven onpound of Fornul a

further enbodi nents offf t he i [ he conpound of
' [ scar bon
bearing R2. 35 TheR e provi des a
process for preparing a crrpoun ormula V: 37 WD
2005/ 019179 PCTI US2004/ 01927%R8R3 RZ - R4 | NRt R8 R6
R8b R8a V or salt thereof, by re'%lctl ng a conpound of
10 Fornmula IX: RBR j ) R6 RBb®8a IX or salt thereof,
or sal¥hiBo2 CyClizing reagent for a tine and under
conditions suitable for forming the conpound of
compfigipgugacting/a compound of Formula XI:

R3
R4
R5 x1
RS RBb RSa
XI
15  with a compound of Formula:
OH

NHR!
RZ

for a time and under conditions suitable for forming the compound of Formula X.
The reacting can be carried out, for example, at elevated temperature such as from about 80 to
20 about 110 °C or 90 to about 100 °C. In some embodiments, reacting is carried out at about 95 °C.

Any suitable inert solvent can be used, and in some embodiments, reacting is carried out in the
absence of solvent.

A sufficient amount of compound of Formula:
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In some enbodi nents, the cyclizing reagent includes a
Lewi s acid, such as, for exanple, a C-Cs alKkyl
WU hal i de (e..g., nethyl al umi num chl or | BET/USEMN019279
al um num chloride, etc.), ®HZ2-C]6 dialkyl 10
al um num hal i de (e.g., dingthyl alum num chloride,
di et hyl al um num chl oride, jetc. ) NHR1al kyl al-um num
Al C13, or Al Br3. O her ta ycl'l zing reagents
i ncl ude .aci ds su&as suIRf uric aC| d. The cycli zing
can b(eé)é‘@’é‘ilﬂi ig fie reRstion: to\qbipdw) a theoretical iop empirieal intaxintven fiold. Example amounts
can rifeY i¥nZdt Restlabut Y nRi4 ee\fuvﬁlgﬁ to %%Ho&ﬁ%a?%’gﬁ’lﬁ Gk in xgcr)‘lar XdEss (e.g., about

enbadi nents, the cyclizing can
10"%@9#6@%&@3F@Ptaﬁpﬁ@mmundw@oamﬂmm of conpound of

FOARBtampleeacky | ng reagent

to corrpgung of%&t@g&%ﬁ%ﬂ?@%ﬁ%?QJdaég‘B%tgoﬂ&ﬁsl 5:1,

about 2:1, about 3:1, about 5:1, or about 10:1. In

S ONR: REEBRMVERIYnTu !

Reacting-can be crg}e? ngﬂfg%]?ﬁrlo% t?@ré §m%ba(rjlce ?r% o Formula XI by
reacting p coyppoundef| Epgpyla X8k i n t he absence of sol vent) such
as a non-polar or weakly-geol ar solvent or a high

boi I i ng sol vent (boiling point greater than for
water). In some enbodi nepls, reacting can be carried
out in the presence™® ¥, chl or obenzene. In 20
further enbodi nents, eactind can be carried out in

t he presence of decali tion tenperature can be
any suitable tenperat ompger atures that do
not readily -degr dtle the S yet " graxi m ze
reaction efficiency and/or. m nipi Xe reaction tinme. In
some enbodi nents, reactﬁhg i B¥arRfed out at an

el evated tenperature such asxnfor exanpl e, between

with aqgg)t Sg %ﬁs about 170 T. sone enbodi nents,
&) BPgrRny WgRAting  Fragents f?fr%%b@l&*t undgp) conslitiqys uitabd for forming the
compaindof Fér2@la X5 t o about 150, or about 140 C. 38 WO
2&%5/ 0%}917§ PCT/ US2004/ 019279 .16 The cycli zation
&t RlReneE R tfopating tT5pgsRt By PTARS. suitghlea gt tcgpable of replacing the
hydrox}ompileﬁtotf dre compound oft BettulalRIT Wit Uls8SableQead} ou%‘hué}péérasnalogen atom or
nbod re ct| dyration is from about

sulfonﬁtg dl}OSI’e ‘o %\Bogtft netgd nr,ﬁg , ﬁgfr@p{a or@%@maﬁ“ﬂ% for example PBr; or

PCL. reacti on duration |s about 2 to 5 hours. In sonme

e di. t t he or the cyclization _reaction
(PSSR Sasti SSebonstit

R 1septins candbe earpigd pus in thg absprce of solvent.
g iReaﬁtlen tetdpaatu&tnau be 4&Q%ly ﬁhﬁtéﬂ bp t¥eartaliet. 189%me &RBYMiments, reacting is

bou 800/ or aho 09% The present invention
carid off o1 BV sPetbu R SO Hipt 0dp BaChes oMBOUE Bout 10°C, o
about @?E ninlsamb &nbﬁﬁn&?s the4eaktlon tempditire iR 1d%eatiBaPIOREE | X

19&“&% 2 I%Ecxggeagebxx cermegeclt)rgxr)igefin%g %gglgltdsui?t{melr:n? tror%rlécﬁlce maximum
theoretical yield. For example, the molar ratio of halogenating/sulfonating reagent to compound of
Formula XII can range from about 20:1 to about 0.2:1. In some embodiments, halogenating/sulfonating
reagent is provided in slight excess, such as in a ratio of about 1:1 or about 0.5:1.

Reaction yield can be greater than about 75%, greater than about 85%, greater than about 90%,
greater than about 95, or greater than about 98%. In some embodiments, yield is from about 95% to
about 100%.

In further embodiments, the present invention provides a method of resolving a mixture of

compounds of Formulas Va and Vb:
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NRt R5 e Re Ro Rea X or salt thereof, wth 3 ;

al ogenat i ng/ sul fonati ng reagent for a tinme and under
WS&W&%H%?}S gui t abl en f org-. for?ri ng the conpoundPET/US2004/019279

Formula XlI. 15 Suitable hal ogenating/sul fonating

reagents are capgble of replacing the OH noiety,in the

conmpound of3 For %I a X with a hal ogen atorgsor su§fonate

noi ety. In|sonme &rbodinents, the

haIR»enat':éjsul omed, ng reagent i

maxi murfl yi el d.{ Sui t abl ¢
| pg#StN f onat i/ng reagent t
ncl udécttie ratios of a
about 3:1,!1ab A: L, or about 1.5:1. In|songgs
enbodi rrent%({a1 ?ﬁig Mfar ratio is about 1. @%: T_Eto &Bbut
1.4:1. Reacting can be carried out in any suitable

solvent or in ywe absence of solvent, such as sol vents
capabl e of diss8lving at | east one of the corrprnd of

by coitacting ke nixfare dfieémpahageniai thial filiRDaid Sffich&as bAd ereoisomer (e.g., ce

[ , .th | vent contai ns DVF . )
gty BeAPRY P i AR G5 S0PHF 205 PYAEPUITBRI P ARk ook R acid sals of the
compamkly efithe mixnira; an8 tHed preeipRatingihe/@iral esoliY acRARE | TR Rlting precipitate
S

. [ i chl th . I'n some
s v S S B iy oo S S e Ve or Vo o,
ee > 5a%). Trodourerembodin@nts,thé prreeigme Egﬁg@kﬂ?ﬂh@@iﬁaﬂﬁsolﬁﬁ%g&%h form of the
t ai i et hyl f or . de a i ¢hl or.onet hane. ] . )
comp P B0 T Vot PR HHAG hoAy Taiet FBISAELI 88 s tsolving acid
salt farmaof theesmpotnds o Béranild ¥bl Jh HRGONPAERIhdHes, Thebhital Jesolving acid is a
r r oduc, [ uitable. In sone

sl PO il R S5 S S s b, I fre

embodimetts, i chirgimesalyingtacid4Otartirt s2hiouth BQ-G)-taBshcid.0 to
A N O ———

in sohiti| Sgilmble solvetts gaipp%y glfsﬁﬁwtbgﬁtogbd)th Elg;cihgfl r%sfﬁ)ginﬁﬂgaa%i(ﬁnd 51(1)0 ()/%ompounds of
Fonnugarg&aaélpe@ g%o\ﬁggea(a?plg (sj%verésr ’@&IP&‘} gqlq{éﬂlvmm watgrd%sciglp .solvents such as
i o o, e, S5t SISV ] e
e O e SO o B S L L e,
solvenXcontdR8 aRpixturx bf-difdholcdnd vhaser RERGigther kthbSdim@hts, 5B¢ olvent contains a mixture
of t-buuﬁglr ﬁngate?.o nrlelz es)ciatrr]l lern%%t%}'eis ?I%IU%C gl?o%??—%? (‘% \%aflterl:a%{i glﬁléu% 7 g(-|95% t-butanol.
In some embodiments, the solvent contains about 8-12% water and about 88-92% of t-butanol. In some
embodiments, the solvent contains a mixture of acetone and water. |
Precipitate containing the chiral resolving acid salt forms can be formed by precipitation from any
suitable solvent which dissolves the salts such as the solvent in which contacting was carried out.
Precipitation can be induced by any method known in the art such as by heating a solution containing the
mixture of salts followed by cooling. Precipitate can be separated from the solvent by, for example,
filtration. Enrichment of the precipitate in one chiral salt over the other can be characterized by an
enantiomeric excess (ee) of greater than about 50%, about 60%, about 70%, about 80%, about 90%, about
95%, about 98%, or about 99%. In some embodiments, ee is greater than about 80%. Precipitation can
be repeated one or more times to increase the proportion of a chiral salt in the precipitate by re-dissolving

and re-precipitating previously obtained precipitate.
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R3 RAR3B Xt R6 Rsa Raa Xl 15 with a conpound of
Formula: TOH NHRt R2 for a time and under conditions
waaIesAaPE9f or forming the conpound of Fornul a RCT/TIS2004/019279

I €QRS bro@nCidenBibn fidthér! p?&irld}b'ﬁ chifd? Fes&{‘iﬂgp&%salt‘%tf a%rﬁﬁ{cﬁﬁ')@ 8f Formula Va
t enperature such as from about abou 0C

of Vi5r 90 to about 100 C. In some enbodi nments, reacting is
carried out at about 95 C. Any suitable inert solvent
can be used, and jn sonme enbodiments, reacting is
carried Ouksl n tfie absence of sol vent.
anount of orrpourml of Formula: 40 WO 20115/019 79
PCT/ J,JSZOO /01927 OH J~ NHRL v, ppexi ded

maxi munfyi el d. | Exanpl e \appunts can r @
| Dl ar eq NJalent to any
woul 8. n_pBNar excebs (e.g., abou
rel B |ve Nt he ago of conmpouncRof
exanpl e redcti duration can be from 8
5 hours. TR® pFeser® invention further prSvi fes 8
" process of prepgying a conpound of Formula Xl
reacting a conmpound of Formula XIl: R3 R4 RS R6
whergig porgifent qneyabprs arg define Heteirobwsiea Comgpsitidng ofthe pregpnt invention can contain
one oF SPBRR thef sth f@mldf %oﬁg PQ}@ @’Brn&@e{]qlg(&ﬁ#ﬁg saitfob ARk £ cén%ound of Formula

formng t oun
Vb. Inapig Eﬁg’fh‘tqlmgﬁ% thefsal ﬁlrmwé the samgpownd ofFortigladVayis sresdntiipl the composition in

an anfoﬁﬁ‘lgg%httercﬂ%ﬂaff?é ﬁlt%mf &QJ dtd?%'ommfgw ofﬁ%{* Shyod%ents the salt form

th econ”poun For nul a a sutiable
of theg:,ogx@gurgll%‘ K org@xleth i1 prget nathg [PIppositib insan fmyat g;eaim |ﬂemyhe salt form of a

compbﬁd%@wgl ments, the hal ogenating/sul fonating
reagent’ i s, for exarrple PBr3 or

The present invention further provides a hydrochloric acid salt of a compound of Formula Va or
Vb and compositions thereof. * '

It is appreciated that certain features of the invention, which are, for clarity, described in the
context of separate embodiments, may also be provided in combination in a single embodiment.
Conversely, various features of the invention which are, for brevity, described in the context of a single -
embodiment, may also be provided separately or in any suitable subcombination. |

As used herein, the term “alkyl” is meant to refer to a saturated hydrocarbon group which i is
straight-chained or branched. Example alkyl groups include methyl (Me), ethyl (Et), propyl (e.g., n-
propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g., n-pentyl, isopentyl, neopentyl),
and the like. An alkyl group can contain from 1 to about 20, from 2 to about 20, from 1 to about 10, from
1 to about 8, from 1 to about 6, from 1 to about 4, or from 1 to about 3 carbon atoms.

As used herein, “alkenyl” refers to an alkyl group having one or more double carbon-carbon
bonds. Example alkenyl groups include ethenyl, propenyl, cyclohexenyl, and the like.

As used herein, “alkynyl” refers to an alkyl group having one or more triple carbon-carbon bonds.
Example alkynyl groups include ethynyl, propynyl, and the like.

As used herein, “haloalkyl” refers to an alkyl group having one or more halogen substituents,
Example haloalkyl groups include CFs, C,Fs, CHF,, CCly, CHCl,, C,Cls, and the like. An alkyl group in

which all of the hydrogen atoms are replaced with halogen atoms can be referred to as “perhaloalkyl.”
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PC13. Any suitable solvent can be used or the reacting
can be carried out in the absence of solvent.
......... WRUBOIYA? t enperature can be readily sel ected BETU§004/019279

ar As sikéd hedeln, +tafylS @dters Qﬂ"ﬁﬁ)ﬂbdﬁm &r pd‘lﬁ‘c?ﬂﬁd B8mhi hyQi?d'cﬁtleﬁ such as, for

bout

e PO D e Sl o gud g, In some
embddnnammybg’quﬁlhﬁwﬁ&n 6t EboliERCdaibon afogPer at ure i s bel ow

dO Hal nat i ng/ sul fonati ng reagent can be

o B8 9 R AT ST 1% PRREORB TR e cvclized alkyl

alkeriyh end ﬂkywhgroypsetybloaﬁ@ﬂ gﬁﬁéﬁ'@h ércludl®Boh®] B of p'éw ‘?,cf?‘,f ring systems as well

na 0 gent t.0 conpound
as dqjilor a%ﬁ Bglle FTr"ﬁ b%‘ﬁﬂps Jer ‘1d°t elepronpyl, ayciobutyl, cyclopentyl,
cyclohexyi;oayalohemﬂd Icymﬁﬁeﬁtenﬁabmﬂiéﬂdnyﬂ Qﬁ&lﬂhéxﬁdi&{ n&cloﬁ%ﬁ&ﬁé}fyl norbomyl

o g, b S T84 EUEE Bt b it v i
that hgveatear mdnamroaiaﬁutmgs%edqr & Maling alvend #lQmd3aTfih) to the cycloalkyl ring,

bout 95,
fore e né)%t%rnzgﬁgwa@\gggfpeggé}% hF’Fr eg‘ﬂ‘z h@ﬁl‘g%& ﬁeg?s yi eI d i's

f r dsusal hedeind Sﬁétérﬁarylakgﬁui)s 4@ Qfienotyrlié t‘dﬁd gcﬁfr ﬁ@ﬁgﬁlMyﬂrocarbons that
a nethod of r

have Ltr]galspc; %%e roa%@vlgxgﬁtflagla §uc ;age fir, pxgeny o rat,rﬁgeneya’geltexlar)a&gmups include,
w1thoﬁﬂﬁﬁitﬂibﬁliﬁ‘ld?m¢mmﬁﬂ[ P9z, gﬁ&aﬂgleﬁla%le‘furg‘l quitBlyl, isoquinolyl,

thlenyjl, I\flgﬁda%olﬁ,g ]ﬁg%f‘h )&umhaa R RS !E: kw\x/%@rél Clmmgcglplenyl benzthiazolyl,
1soxambd,o Ipynazrgylaanaizo@ﬂ,r itatfaeslylj ﬁndhﬁnﬁyl&l‘?l,@-ﬂhmggy ( Eetﬁrazoéﬁe benzothienyl,
o or ab

. qr eat ut 50%, .abouyt. (5% about 9
purm)g*s% ? lrba?oc?'r’m c P4 ‘1%%3381 Vi t#g’ ‘gg olg:g;qura@ﬂ t hé3-dihydrobenzothienyl,
2,3-dibyshpisozmtigenyl-Stdxélei2ee dihﬁi,rob@ﬁ@ﬂﬁ&h@ps-gﬁ)ftialb,ﬁ gﬁxg?iédglglg?—?-g?-gl indolinyl,

B STUNR, B0 T ke L B By SEu o o
to aboyty2Q camlionca(mnsaﬁnd incfutiempmbcdisedd fréf aBdlt @&o Y&)uQP.O Mbon atoms. In some

emboén%ergls ’hettel%slaﬁgrgu @nhra,v% Egooa% w4, ﬂg; %H‘??a?r lrt@gd]e(;qu@mgm d

s aﬂstusefdirerﬁlmf“hethtecﬁﬂbaﬁ@h’p@fdﬁdo @ bydteulkyu E@gb’ Whetieiri]l o‘ﬁg ml'?tglgrle of the ring-
I n e

formi h%%s 15 re(?li]acgcgf)f C#xgt t8$1 sIP S %f gteyp.\lsq included in the

esol vi ng aci
definitigm, oflhctelfoquidaékyl anbodtiticehiihavd die of h.bfeadmxﬁa&gings ﬁgedétpé Ohavmg abond
ri ¢ acl

in coﬁnﬁoﬁ wi zetg et?l ar%mgttlc Elgtsrgg)%/ hf Ergilrg: orexagpley Hhthiﬂ‘ntl% naphthahmldyl

ol ¢ aerd
pyrome]m;@ dmmglmh sahthab,myl,ctndrhehzor R8i04tWeSf Abirdled BetérddycRE kich as indolene and

¢h as L-(+)-tartaric acid. Contacting of
1solndél8ﬁe ’ralr#'d’s of Formulas Va, and Vb with a chiral

r és Q$ed|hntglnai‘ﬁadib”®aﬁhdixgenfan¢li1®d floetb, chidPo, ibFon) hlﬁi I.bﬁ‘n
ﬁk ‘il?ekalh%refho L‘XIE aCI %Pg%ﬂtj-()? :H%'Slo' Ut agg Sg?cgnploérﬁ&ségclude methoxy,

ral resélvin
ethoxy\/propexy (¥/p, n-Smpexyesnd ippmpey), \ubnmy,laﬁ@ th dige.pol ar

SRL \ﬂfeﬁthﬁre?{] ‘%@f?qta%@{n rgfr:%sﬁo an gl%é%’yﬁ%&?poﬂ%l{v el hotgf Q?gléq?n? ri]sorlef?laced by an S

atom. 1 but anol and the like), isopropylacetate,

5t ERUNGRR, Ay BAED R0 oo A8 SEamRemalont vt ghenony

As used herein, “thioaryloxy” refers to an aryloxy group in which the O atom is replaced by an S

atom.

As used herein, “aralkyl” refers to an alkyl moiety substituted by an aryl group. Example aralkyl
groups include benzyl, phenethyl, and naphthylmethy] groups. In some embodiments, arylalkyl groups
have from 7 to 20 or 7 to 11 carbon atoms. ,

As used herein, “hydroxyalkyl” refers to an alkyl group substituted by hydroxy.
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sol vent contains a m xture of alcohol and water. In
further enbodi nents, the solvent contains a m xture 20
W R0050BUAN0l and wat er. Sone exanpl e m xt ur esPCHAIS2NI$019279

abRHise® netein Yea Wk Riky®NE Uh al?c?l'ﬁ fshﬁsm&eﬁrﬁ alfg@ group.

some enbodi ments, the sol vent ¢ ns abou
wabh & psedrhereih dhe tww- Goaping” is-used andtown in theme and generally refers to the
bring®FROHIESE &emfcﬁﬁe@%@ht‘é%ﬂucﬁ%%a@xh&sso ] 31 W tﬁ iPlnt ﬁ&? 2She molecular
and wat er. Preci ate contai ni ng t iral reso
level giﬁcble%eaq ¢hemisakar physicabearsformationby  pr eC| p| tation from

anys ussy héréb | tRe RFHh VﬁiBEtl Rl 15 BRI YR ehbR of Qh%;ﬁ' %é#%lety with a non-

as the solvent in which contacting was carrie
hydrogen 1ppiglyiipp mglecyp obgrAUBe | nduced by any met hod known in
t Ngs REd hepblh IhA@mP¥thiasat | Hé}ﬁraﬁ'ves ol %}IE %ogclrhx& tc@ﬁtgﬁ nﬁg attln%olyl group.

m xture of salts follo coo Precipit
beASs‘@ﬁ‘b?G&?‘%d e lf‘l‘fl?lz@e Id%féﬁtlv%’yefelﬁ &ra @R&Wwb@tammgalmldazolyl group.

fiAd 6538 h&Bin, 6B tdrmBRLctRE” tdIGs B BE 'bﬂh% i E)gétﬂerodgggbstances so that they

chiral salt over the othér can be characttéri ze
can intgiagh ot thgmeplpulatdeveks (ee) of greater than about 50%

abise AR in, 3RO1Em 7@%&01 &Uﬁ » 8004 AQdln %gﬂ% aﬂkﬁ%‘ I'efers to any chemical

95% about 980/ or about 99% In sone e i ment
feage?fsfhﬁ 8% P“ttth%tFPdﬁﬁB’E}t°f8‘9%‘erFﬁhé@lcﬂli reggenio ningame wnbbénments a reduction

carriell %Bﬁ@ ££bdadies MentRVEIvés 18R SrifOthé 'ﬂﬁrﬂﬁéi‘%? b&{@ é)? Sag %ﬁﬁ'nt ggq, a C atom) to

iral salt in the precipitate b

h
oxy ge& rﬁ’&l S‘Pé‘ I ¥ U CxmRIG 2 TRdpc e @876 oa apnvsist (o Wé‘é?ebil keionsite an alcohol. In some
emboditheM§) (RORBHL%RLER Bhkiiy/ar AL Qd %?Zrﬂmg hﬁuﬁ@l%ﬁ?fétiucuag agents are known

i nvention further provides a chiral resolving aci

in the arjapd gan by identified, bvicomparipg rrdpapafentialsof g reduginagsmg amdzthe substance to -
be reducelil Tlypicallyl BRleducing hgeht bk 1033 rERBIRY SRR BQP 3% AbsBinBo be reduced.

wherejn constit uent menbers areée defi ned
Methaf o RS e Pptsatialy gavelirknpyie inpihe gnin piheremmbiodimeptanthe reducing

agent &N belhh oxO&Bepidr. %xah@l&e&ﬁbﬁgsa%laﬁts R Hett h9(?'m9 il agfborohydrxdes

nd the salt form of a conpoun
-2 gﬁéﬂ? &M #drplemingm ydrides (¢- gm&l&)t lhduqlzlwﬁ@tummple, Ci-Cs
alkyl Mimik@h Mdraed/ 2,15, &Elﬁﬂ%ﬂ\lmlhﬁ}n h?&]rern@ IRES) dthRRuin'h gdt"i’c%s (e.g., mono-, di-,

of a conmpoun

unt reat er .than the salt
and f"ﬁg(?’ 5'% hydridesh Ptherayiahleieducing aaeats smlqde ponangs sachofs BH; or BH

and aﬂ&lﬁtsCm&B@ﬂJn(Ex@lﬁpIEq{dﬂﬂeaaMcté SndMd8S &t e)da Ripleh eralkygsulﬁde boranes (e.g.,
BHC%IO |t|on|n an ampunt greater than the f
3

PRIOGSFICE 5 g P Hs i Ywebﬁéaélé’hﬁthﬁrn%ﬁﬂ (e, BHs:diethyl ether),

cyclic fettet Tbefan@r(@\gl 0]; 5% t@trdh\j%ﬂﬁﬁb OCJ Qs ﬁ‘&jrldbo%ﬂeﬂ @fc2 dialkyl boranes, Ci-Cps
and onposi t1ons

kB e, b 0 TRt L O etk Furr
exampH\educmgagéﬂtsQﬁclu&URdatAl&h@ H, n%[on&llﬁﬁ 'tﬁe)f)r\esg&:% of &Jﬂ'ﬂ%’c kddh as Pd/C.

rate enbodi ments,

t he nt ext of
RS P e dRiER UG 2018 AR S99 e oBefe gt that can be usd ina

reactioOO S tisR| &/ lindsnlot BkaicHedahtlt®te 6f pdrién bNY SAdIEQR. id Qd?ne embodlments
or brevi i bed in ?he context of a sin

L t desc
a°°°fd§{$§f8d{hﬁé’msentnlayﬁyn§%o°ys 2o of @ckineaie prabrnelieg meictyrptia #d to an ary

compoahld tzﬁ:ﬂieeca&lébQﬂﬂbéxﬁ\g'ltfbﬁékmnﬁﬁ ¥ $8Wisedei Ab istih6wh & e art, a Lewis acid
meant to refer to a saturated_ hydrocar bon’

mcludifrao*aéewﬂﬁ it cp accgptiadpRRairaf sleptEns o Exampin Eawiy acids ifyHehydrogen ion
(a pros@h) bbrog rdétiﬂﬁlvéﬁﬁich' @s Brst4 | B, Mk, alﬁ{ailﬂﬁﬁh cfeﬁwtrvesp Etgzﬁya!s AICl;. Some

and j sopropyl but
exampf Sb%ﬂf Wlds tmoglg%ly?x)-cs ﬁ%ﬁ plpm%n% halidg égﬂtryqtgyl, q.-]@yp]@hmyc}hlorlde ethyl
alumin0ROINdY, ekc.), a C,-Ci¢ dialkyl aluminum halide (e.g., dimethyl aluminum chloride, diethyl

aluminum chloride, etc.), and trialkylaluminum.
~In some embodiments, cyclizing can be carried out according to Friedel-Crafts alkylation
chemistry which is known to follow the general transformation: ArH + RCH,Cl — ArCH,R (Ar is aryl
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and the like. An al kyl group can contain from1l to
about 20, from2 to about 20, from1l to about 10, from
WQ 2905/0836ut 8, from 1l to about 6, from 1 to ab®dT/U820041019279
and R #,067 élxaIn?le Q?létlkyg aﬁﬁ{ob%ﬂ?etr %Hﬁp N #ﬁ&gnég%?g Ieagent such as a Lewis acid.

r 3%6§£ ers to an avi n
riedefe eaetiogp frec PN caé@?ddgut lgxhenpteeenaet e AYCL; gnd uptmnally at elevated

:mpd%ﬁtg gﬁuﬁglrg ZIE?}(IES,QCQE %ﬁﬁé/ !?oroﬂ: ¥ ot} T%I%Q%Jntslaaﬁ] ?lu%l?nglm coht«eumng reagents.
xample, borgn-gopdaining rrepgants rlpﬁp@ (,B:Iﬂsb 8H: cad baidudto lﬂhéseof (e.g, BF3:TBME and

BFs: @fﬁmﬂx@mﬁlb Whuﬂ@&#ﬂﬁmg '?&kél‘ﬁsie m@qué/ Fl}'(i/l alﬁﬁﬁﬁ%[}%hdcs,a&}glkyl aluminum

used herein ers

hahdegq }zg#kyg Blapn%vanﬁga Whigugr halidese(eigal Agﬁna@wmx \@¥indr ssuitable cyclizing
reagerfx aeRIde, iaab%h Y | aGROURS al @ﬁahHEeacﬁF%lfaﬁ%F@ds?Hé  CESOsH, CH:SOSH,

C15, a
: PTSAM}’BWI‘&T‘? agjls, tﬂ‘?b’p}f‘ﬁfﬂh%’g‘jeﬁ‘f‘dﬁt@&s HaP@s/Pz@p)o anéthGV\hkteh Additional suitable

Friedd M afgQlky Rt Bat 4l 1B@udeqfe@[3r’?i@] C%_E, hal oal kyl . " 43
V§$200 019179 CT/ US20041 01977 use %ereln
yised herpigy e fegm nﬁﬂ@&%‘?ﬂg@utﬁnapm seagent’i r@feasrtoraay icliemical reagent that

can b&msdd &Cﬂbﬁ@l@dﬁg@ﬁ 2 chefrf?d'al subXAIR ‘311 a%‘f%)ﬁe vrlﬁxaapfg}npx?%%roup such as a

phepant hrenyl, indan

hrace
halogfin r&t@ety Ioﬁs%%ﬁ%e m@WB’o@ﬁrr@l#V%wlfam}ﬁ Wﬁﬂﬂﬁﬁoﬁm etey). drmﬁmi @nbodiments,
the ha&igemﬁtlng/&llﬁﬂﬁtﬂ@nreﬁée%pla@é éf'ﬁﬁﬁ’m@g W h?l%ﬁlrgégtg r. s%llefcglate moiety.

s tqQ non-aronati‘c dr ocar ns 1 nc

e
Exampp @{033“38? Wppating r’faagam& ymhvdegw@amiwrou@;oh@awgd £.gPBrsp sphosphorous
Pentahabdbs,l phbsph6rod® NeXxyhalides, @l{lor@q’l Halﬁ&cg(g r IS%rz}y%s IITEI ashke Other

hal We[ as doubl e andtrlpebons e cycloa
OBCHFIgSUIaAERG, d reR8PRIS o priside é‘&bnowazcylmmléa/cl oM yI 1,3-dibromo-5,5-
dlmetlgmyﬂaﬂftﬂrx,y Ipymﬁyeino neténtide GYAIMDENGGRY! nor%l LPNENRENE: DAST), N-

adi. enyl ycloheptatrlenyl
ﬂuoro ?eﬁFSI@fx ml'fgr @ rfﬁ? like, o Kyrher Wlogmng/w&fonatins reggesty include sulfonyl
hahdes sludi asdmiyll dhldrihe t6b9f dhltridb,Qd ffe 1y Cl oal kyl are noieties
3 or gore aromatic rings fused (i.e.,
h W ‘ie'ﬁ“ CIGHHRIETARR Hyfersdo ahmoiety thas abrk ¢ displagd by  another
mowtyf Sllbh Wl@lmic&oplbﬁmﬁl@cl@ Birinsal dh¥ﬁ§alqga09§rf‘tl?é3€mﬁ gl%)ﬁgpa% wifl Bhown in the

like. d herein het er oar

art n%‘ ocyd?“il‘t‘,‘fzn ‘gbl yc%‘!"i’k ar obaleger, hydwdmay,bonsalkohnt -O(CO)R®,
-osopak; eandt —O IR, wn@elhekfe ERAbLO r@]régnakyrie@%‘ c?y}dfbglkﬁs aryl, heteroa:yl or
g

heteroc (lﬂ I&J Wi éﬁ?h obr nitr ogen. Het er oary
P et tde™ier &abe G rﬁstaawi aml (wpmilwsubspwqdrm@myt more halo, cyano,
nitro, @y@aalhyyl CroyiIgag,nelC, WbazZi BVbcl ¥ WE%A1k xg?'l &OL%LrParyl (optionally

i.m dazol yI, hi azol

ui_nol ie
substltute Pne 8¥ g@{ﬁ b:po, cﬁfép& d’FtEﬂ’ ﬁl-C4begk52,o€hCeha}lpall(yl Ci-Cy alkoxy, or C;-C,
haloalkb@),zaﬂdl veeedity RS cani &caq&zsculkyl E%;ﬁé Qi h% f;{/o:hbsaﬁl%x‘i ¢hloro, bromo, iodo,

etr 4-t hi adi az
mesylatte %?X‘F%ﬂ’ym&i‘ CL A 1E‘hyl purinyl, carbazolyl,
bﬁsmsec.medaﬂ,ah@/ﬂermsz e'ﬁoldin@’i’ Qfd’@&ﬁﬁlﬁ&ﬁ”r a?éWJed as known in the art and generally
refer tozthg'sd' hydr o 0g.enzot hi S’E
SPARIeD G & mixtyre Womsrsoggcbl @S stereoisomers (e.g., optical isomers such as
enantio@¢13 -od idfaytekie @iz Qld@d)lﬁiﬂg baxﬁn@lbﬂ@(?lggesses that can mcrease tlre proportion of one
enzoxazol.i n-2-on i ndolin benzodi oxol an

steremsg ot over Sl}?él}?é in amix 1ﬁé>f |sfeRe@1somﬁrsS m:gmd@smtsgmers having a greater
proportibe toé mcﬁ'swdtergi&@h@&w&aﬁ filtneestbreSinder ch bER
ste and in further enbodinentsrf10n1a g&?%g‘&ﬂkggﬁlntmsﬁMt
I'COIS
out 20 carbon atons. In some enbodi nments,

mmcbhargdh 6 fbﬂﬂs‘pﬂ@a)ﬁ@atmé-” is%sap&%oém i tﬂe%ﬁmll&g %ﬁ(l b Olefers to the

eter herein, "heterocyc

formah(;ln tosrQ ﬁd ?"'og o TE?B'F%SIW ﬁql’btl%‘ iAdyichi the eoisl isidissalva. GFhe solid can be
amorp h%}ecr?s;giﬁgemfog 32}?&@"&&5@@ lgbtﬁ?\lﬂ‘s %f?réﬁﬁ{ag%?gr&qyelﬁmown in the art and
include, EF iPreaTe t a‘&ePWFﬁ*’P%ﬂf SHVaRb ife Maish 1 ediikyd inasleble, decreasing

nnletles t hat have one 02 nore aromatic rings fused

(i.e., having a bond in €ormmon wth) to the

nonaromati ¢ heterocyclic ring, for exanple

pht hal i m dyl, naphthalimdyl pyronellitic diimdyl,

phthal anyl, and benzo derivatives of saturated
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I soi ndol ene groups. As used herein, "halo" or
"hal ogen" includes fluoro, chloro, brono, and iodo. As

WQ2g/ondiei n, "al koxy" refers to an -0-al kyl gPODWS2004/019279

Mtemp&%tﬁﬁ?&lﬁnﬁdah? ﬁx'ns%rﬁﬂﬁsthé %@dtéjgﬁh Rl Hgé%mei £ {39%@( Poluble in its solvent, and

ig é . 5oxy and i sopropoxy
the 1kt Prrdipitatinn camcbeysed 9 dRagease they Rioperfir o' sebeisnd Gn & mixture of
stereciddm@lskOXy group i n which t he 0 atomis replaced by an
S_atom As used herein, "aryl ox refers to an
-ob hgrpwceifp%gpﬁcrlw hgg@,ﬁﬁp ke glpylpq;%i//acg‘prdmg 10 anyshisabdpapethgdknown in the
art. RéB &thnipey; Sioﬁuct f&rmaﬁé}f 3h @ honft@r@@ﬁ;@sﬂe&r&&pﬂ!ﬂéaﬂg %}&glrag lﬁg%}ear magnetic

in which t qtom;s repl aced
resongnce éPe,qtroscgl?yaqe@ H qrdiQ rngrqf%i g)ﬁctmswy, spedteophotometry (e.g., UV-visible), or

mass SptBFérhdtHl SF bPXhRMaREMbhyIERHRSs h %Iﬁh
nin 1| ncl udebytbenzgl pﬁene%h}sl a;d%ﬁa tﬁ?/a?‘grfﬂlﬁ‘# °%r?‘?;‘§gg’§py (HPLC) or
thin laygr chsgmategsapbdli ment s, aryl al kyl groups have from7 to

2(n 86me’ ethbbdimerfes? b&ﬁﬁa@&n%omﬁ%nﬁ§€ﬁ BRI rotectlon and deprotection of
" hydr oxyal kyl " refers to an al kyl group su%g ed yp
varioys, cipmgiegl groups. \Eseonred ferireteetioncapd u@mwimwgle se@cme@f appropriate

tedkif ad bl Rk devdrn rk@t !
prote u% Qﬂolﬂgsuct at i?n X rm1 g Plgeustkﬂle@'ih t‘;l}é gr(Y:{ ’ﬁ% chigﬁlsh}l ﬁf protecting groups

can bet e f?‘e%‘&‘PPhgm (?’rgeQﬁ’é s, ok alo\itkoieetive IGémmstm Erghnic Synthesis, 3rd. Ed.,

Wiley@eSéisl 99y, wzﬁélers $ncbiPota@ helRfnl Barqbie&néeq?? tyf chem cal
r ents in ch a manner so"as ow t elr
?@g Feaetiqns of Pf%éss?ﬁd%‘eécé‘l??‘bhefem &qehe qagried ohit im\suitable solvents which can

be readih;eﬁﬁl&f&l b9TonB by Skifl a4 the raﬁrb?'fo%aﬂﬁts&ﬁﬂemﬁulféafg%ongﬁtse E{h be substantially

‘substittuted” refers to rep enent
nonreeﬁgm, 85%?3 m%/mﬁefxﬂs feastnts), @%Vmgbqﬁesm proguditsnat ghe temperatures at

which r‘fﬁé ecidlichs Qafre QLR out’ . g SRpARLRS Rwhidh &t 1%5%9 ﬁ'{gllg' t#é % %nt's freezing -
tempes =r|va&1 regers fo a nol ety containin
PEIGFELS, \FOEPREdAPeTatme. Pedirsr pastion oo C@Eted@ait ln\peé solvent or a

mixture f efide &lﬁn&mﬁ@bﬁéﬂt @Eﬁb&lﬂill{g S thd ﬂamcgﬁlz fé'a&’tiongyt uQultabIA‘SsoIvents for a
erein, i)he term™ ContaCtlng refers

par tlc‘«ﬁ*}r i ?«?@F ’retpd:@g hislectsl. I jome smbedimens, ropgtions n@ybe c@awd out in the absence -
of solverit] stichad wikdn at [@st OB 6XGh r84geht® ¥l liquibr 255, USed herei n,
tE ta&)E *reduci ng, agﬁg is used as known in the art
YiaPEr PLepty SR iglidy ¢ Bploganated e selvarsat sushr b esarbont  tetrachloride,
bromodlblﬁoﬁoﬁiéﬂﬁﬁd ONdistbmashdrBBEth4R e mbﬁﬁlof(frﬁnag %ﬁforoﬁlnﬂ) S Off5mochloromethane,
redu carried ouf reduci n

1.oNn
dlbromgﬁmgﬁn?nq n '(W(/ 1996 ffl?h&r?lﬁ«‘éhqunﬁgracbhrqg@w@ge,oﬁrlcggiprgqthyhme 1,1,1-
trlchlm(oeth@e, 13, %richIofbbthhrR, IQW&WOéﬁ{anél’ﬂ &H(Sroprgﬁ)d&le e & ﬁqptrﬁlum%toluene 1,2-

dichl gum np }g?ent can convert (or reduce
10 ora?t Bo| L2 fiprampsthanc, rhevaflnsaleszengy d:%@dwblor@emgmt o-dichlorobenzene,

chlorol2anme, figoréinznt dﬁj&&ﬂ@lﬂbt@xﬁétﬂﬁx\e MH%E&QM&O&@@%F %ﬁfnotréﬂuoromethane

are knovvn 15 in the art” and can be |

°arb°“byteéréﬁ‘t%’flle’ng debipssflugesmsthencal schderodifleorpmethwiong teiffeoromethans,  1,2-

dichloraflafludfetitu aidHegAubRethR, r educed. Typically, a

Sﬁgum ng@agent has a | ower reducing potential than the
blg Avests nelyde dimethoumethare, fediehydseforani ha-dioxdmx 1,4-dioxane,

furan, aemynema{ %th@feﬁe ‘QBH)I EROMPI LiRert Q@xyl@ﬁé gg!é&acﬁét%)ﬁ(oether, diethylene glycol

di h)g E geh %R reduci n agent - can
imethy) ¢thet: giethylene, F%l 4‘@8!1& ﬁ!g@lmege islyeoludimetlpk ether, anisole, or t-butyl
methy! BHhel, | des such as borohydri des (e.g., NaBH4,
%»—@ H%CN% and al um num hydrides (e.g., LiAlH4)

pRIGPIRgC s Hitseren fslude, by wayef pxpmplaand veithgwti linuitation, water, methanol,

ethanolh!-ﬁ[tto@thﬁnol C%flﬁ%ﬂget%gi h;@b-ﬁhﬂ&b&h’dgbmé@lweggélyccﬁl kg?%anol 2-propanol,
[

z-methoxyet%]anol]ml IP)X anol, 2-butanolgl~butyl alcohol t-butyl alcohol, 2-ethoxyethanol, diethylene
glycol, 1-, 2-, or 3- pentanol, neo-pentyl alcohol, t~pentyl alcohol, dlethylene glycol monomethy! ether,

diethylene glycol monoethyl ether, cyclohexanol, benzyl alcohol, phenol, or glycerol.
47
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and trial koxy al um num hydrides). O her suitable
reduci ng agents include boranes such as BH3 or B2H6
wapesaduadet s t hereof . Exanpl e borane adducts i RETWE2004/019279

f oSuitablaaprlotic selventskigh Sehide,ds vagraResnd€ar@ without limitation, tetrahydrofuran

craey G A Rt VAR sy 5 bt Ebityaro20 -
pyrinidifidrieC (BIMIEY), bo3adimsth{I2-Ghidazoldtifiont e t(DMI), ydﬂ-ﬁfetég@%’ohdmone (NMP),
CL-C%.aIE I %ﬁé nes, %% Cl6 di al kyl goranes 25
forme{n}liiea WFt %l(a_,(fe @e, sémgt ylfosmargidg,soaionir mgeﬂm'l ﬂ&ﬁéﬂ@)proplomtnle, ethyl
formaty/ Gheityl b@ta%éj Gane(cEloﬂ)acetJiﬁI &bﬁhket%‘)hyl ﬁﬂiﬂyl&%&n@l df lacetate sulfolane, N,N-
reduci n ent s_i.ncl ude
cimelpiog g et o ubae feciirsieee.cu baaepghesphoramide
Assmlslﬁei lfseircmafbont hﬂvehﬂ] ﬁﬁtchﬂy cbdgzerﬁ,g cgﬂalgﬁﬁﬁe ;Beﬁfatﬁé ,Shéx@ne, toluene,
che a n be used in a, reactign
eyelofeplang R 51oh P Repgpocp e oot - “Blenpoictang indgpe, nonane, or
nqmﬂnhmm ecul e. In sone enbodi nents according to the
sent.. i ion,. cycliz 0 | i near or branched
nDlg?cng?pgﬁﬁggﬁF%hé%ngﬁy ‘§6E§ @ﬂﬁd can be carried
OURheusdctigns dfahe px)b&éﬁpés&ies@bb&hdr&n&ﬁﬁ de chfied Sutkdd Qpfopridte temperatures

w0, o, 5l S TR b Sl e o, T

example,dhardeltityy atiddgdingipoints of ehepéapemidnd sbRER)if fREdnY, Alld tH&fodynamics of the
erivatives uch as

BRI N O A
the kiabtipgiofiuhe l‘abﬂlcﬁhe(e(ga, g highneetiviyibn @heipy bhrifeC hia? rr!eéiﬁ ele@itddydemperatures).

o BIMILEL) L .55 st b, 2 m s
tempegdture’i ne&m to Itdnmperaﬂ&es tetosv thom asthetatiral kyl al um num In
S cli.zi an.be carried,out
agggrr Ganpgns ' Flpfé%{:g? sod%sFrtl d em San gﬁ calalﬁg lﬁugf"r 'Sx,lr or under an inert
atomogghiersh 'Il‘yplchl?mcﬂmns fégzithmh)%dagem@lwﬂuzﬁé ﬂﬁﬂ&%@gﬁsﬁ/ﬁgtiﬂly 7reactlve with air
A .= k S ar
can bl S s gn s echi Rt ot rp pel Rip ek Dedarisan.
ailn pone embagirhents, @reparptioni of cbh@otﬁﬂﬁﬁﬁﬂmeolﬁé th2 Jdeifige Bt acids or bases to -
et S RSk o P b D 5 o i
opikiupielabids aan bé wedaeid ortoegpier@iddr diorgdiid belll Rickui@Vhdrochloric acid,
hydrol?r&ln?, acﬁd1 %Llﬂg‘ﬁ J%?J oﬂosp ‘g{’aﬁ%ﬁs ggcb Eﬁrg% gcen ﬁpgg%lcﬁ%clilc{y mé'ilrxge formic acid,

al nr ng reag en
acetic pddguonioni¢ add, lbdtamﬁb-lﬁmd BReZhanestilfadcl atﬁd,q;-tbimemmifome a@d, benzenesulfonic

acid, tﬁﬁ&”or&ﬁ% &ndj %l la%f:ﬁt gl}g¥rﬁ: cmbﬁg??lg gl%l }Q%E%;ﬁ agfdngentanmc acid,

eagents 1n C 08
hexan@w amd rhazvtanohmdcnd;l esiandmracal, honlancid atid mdmecaaaid aahu m num

2?%2}11@ b(lﬁs %g‘g‘éﬁl Eéi%llmﬁ@ydraxge, Bs)giixmélx&i{s?xé&le d)efaaséut% d’né/ﬁromde lithium
carbongts, Sldimucarbolam ahd mtas§ion icarbaraitet Sothe exampld#tidn@Bhtes include, but are not

hmltecpt_c?’ ?éﬁﬂude Jﬁ%%&x?%%%%&sc ﬁ%?alll %zdrﬁcféség%gtglgénq fol]ériﬁgﬁes and arylamines,

wheremualkcacmee mchde tthaim, @)daﬁm snchi»dtqsklamlsaits df&iteﬂiyy,&ﬂ@l andalbuoxides; metal

) t.h .
amlde%:gﬁl'ﬁﬁﬁ og earﬁrzlal%é Cné]o S l o n a Fﬂji Péﬂﬁ% ﬁ{md% &y?rbdeﬁﬁv?“de sodium
hydride,lyetessiah hydalgend htHnam hydn:del; dné mesd diatkglafnidels a:mhldh )ﬁdﬁﬁlﬂ and potasswm

Rk ok e T IR AT e pe—

amideg. e. g., al kyl sulfonate rresyl ate, tosylate, etc.). In

S e ena | f.onatin :
r‘gg%cé)ﬁlgg&n%s acégeda{l i th & ox erehmggﬁaﬁ%’%onﬁ(?f E‘P'ﬂ? Sfgreocenters). All
stereoisamef p nzatle amcremyomerEmdpdmtdleﬁmm nat | inghdad Liolegdt bihgrwise indicated.

h [QUS triha s.(e.q., PBr3), .
CompJuﬁOS phofp(g%sgﬁtjfg\%gté&pﬁﬁg A asymrﬂegg%h %@&:?Q?,HBPI} 5&@2’ ¢an be isolated
thlonyl hal i des (e.qg., SC§§2) and the like. O her
hal ogenati ng/ sul fonati ng reagents incl ude
N- br omosucci ni m de (NBS), 1, 3-di brono-5, 5-
di met hyl hydantoin, pyridiniumtribromde (pyrllBr3),
di et hyl am nosul fur trifluoride (DAST), N
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fl uor obenzenesul foni m de, and the |like. Further
hal ogenati ng/sul fonating reagents include sul fonyl
W08 73uch as nesyl chloride, tosyl chlori deCT/aS2D04/019279
in optigedly|actee. or 2behic fonrd MRARHNon L&E td ﬁ'ﬁﬁﬂre gﬁ@%ﬂ'l}ngcﬁg% RS from optically
t hat can be d| spl ace

activd @faﬁ g ﬁlateuréeﬂsml e%%;wmjéq él&fpﬁll'q such st by Resolgmq nf ragemic mixtures or by

Stereqsﬁecvhvcajnﬂteaactl on. Leaving groups are vveII known in
f or exanpl e, hal ogen, hydroxy,

art an
rocess %65 %d lll'xerem bgﬁteregﬁpdecnmu(:ﬂq gamy@l macian starting with
one oc:am:rdo ehlﬁl f@enﬁl dtiyichedGa-dné st‘e)’ééiseﬁéﬂ(ﬁ&ms @bﬁéﬁn}% that i is %130 enriched in one

t , Wh
Stere%%’%g ar %Ww“ 8?‘&? e‘("g{’)‘?"% T4§ ‘Qat&w?‘i“s{f%@ thom xbptially rotsins one
or mompeldrahaeinters prgsaxrtcin ﬂﬁ&tdﬁinigf Iﬁatergls Gthe Mabiion cafflalsbbe conducted such that the
produEga(%fQHQ Kyl o F -C4 hal oal kox@i
et eroRrsHon € 8’8?1%?58 ‘f“\j °e’§ﬂbt§?t i§ sbetgntislly dnyert rehqgw@to a corresponding

chiral lgeriter, prasgrat irothe starttmgma@ﬂaalﬂ al kyl, Cl-C4 hal oal kyl,
hal oal koxy and wherein R

Cl | KQx
Keg‘éut?o& of @S/c’emrw xturg(q'rf:ﬁplgoy fg‘ifréﬁgpglt by @ny) gnumerous methods
known;hu the t. Bn @mmplel mdhod inomaasl i’ﬁcﬁbnat fé&rﬁtﬁ%ﬁuon usmgtah“chlral resolving acid”

d
wh1<:ht fs' gﬁatqlﬂ}‘!:a% Xctx e gtrf[armlp%scggqﬂq Gﬂg Sgplgxble?; ggglgglgkmm for fractional

res
recrystaﬂlztiﬁm raﬂhodalad: @em&arﬂ;blb,yoptxaﬁlyra@fi% acld®, $ubie 25RO Bd ©Porms of tartaric

s h ereoi soners (e.
acid, (iﬁceﬂvltM}cua f gfbenz ol:ga?égc a%]a,a dﬁﬁ% paid, gpalic acid, la(ctlc %md or the various

°SGiers &
optlcalj{y acgtve rcanp‘hers&hfom&@cﬁdﬁ sich@s 8aBmblitzdutoSic REQ! C@ﬁl@ﬁ%s&lu\ﬁ;% agents suitable

ncr ease. t he Oportlon of one stereoisoner
for fragﬁ%rtah gpsﬁaﬁizglom mat gﬂ‘dé ip¢ludg; gereejpasesnieslly. puse Miornts mfeoc-mfethylbenzylamme

(e.g., Shel RANABNEY GashROmRGicAlyIheS hs), B Yord
- %t er.Qi somer over furtyglfer st e? &0 soﬁéﬁﬁccaﬁ ngrepg "86 eé’hed“ne N-
methyigghedgng, | %MGXYM}‘W%H% rirdiamineryelohsanpr caffhiodls B@d o-methoxy-o-

mﬂuohﬁkﬁymherﬁlﬁ&tfceﬁm B B tﬁfokl{é t%ld),usgr??,@?peﬁﬁ-c%\goxylw acid, di-O-

qu rt and generally refers
isopropylyne et("@l"éamlc pYibli-plcxi-tartafio asid, andstbé litel on i n \Nhl ch the

SRésoRitibiP ofiasetit Wured B 39 fﬁec}agx‘?ep okﬂﬁ/g)( a]rrg%t{) o 2 ¢hlumn packed with an

stalline, or a mxture t

optical r%EYep‘iefoé‘f“i‘ﬁﬁge’éﬁ(égwélnl'tmbﬂmﬁﬂph&nytglwma) Suigbit elitfonl sulent composition
can be HQEmBALAMP bfs skilREkEASLAY t he proportion of solvent in
ich a ,sqolute is insoluble, decreasing 46 WO

nds of thepventisnxpp also irghe all isewpsroeﬁhmm ,ocnmig' iaahd Mtermediates
nes no

or finak doa{p'éﬁxﬁism B&oﬁé@ Einc?tﬁie%@se wl Habﬁ& ltﬂe same I_z, ouic B‘Jrfngelr%gﬂgi%ferent mass

uble in.its sol vent, he

number§ FSTXRRg doiopes oFdy s inbadegribiponnd domterifn
saoar;ﬁmcﬁcum inRerfioickh Y SO Si
Tant %’ sses descr | bed her rée'l6 r%&{%lgiﬁ Stcg)lg&ﬁgg% or e&u%‘c%so]fe&? ! tautomers.
au omFBc s calibe MAquilibEym grstenicsllnlockedtitte ondform by aﬁmcrprzate substitution.

€Tha PRIséht invERbH Gl r
salts ( of %Egmrs 0SCcOopi C m; gg@%%mg@?ﬁe%&%h\élgn gifscgged herein. Examples of '

?fgﬁ);’éclgffe butagaags piynited tay minera} ooorg&zﬁ@cld selts af B&dlc remdues such as
ammes,&ﬂﬁﬁ fof &@Exﬁ@éélts SRR @Hﬁ‘&é& QtE?ﬁtaE Xarg&?ﬁc eh gﬁﬁe l?( e |G§Herally, the salt

ectronetry onat

forms ¥k q: IHF by rpqcalgg tge érm qupbg:p(hyyyh thil@hm'jﬁemb ambimtﬂ o \&Mﬁin excess of
of

the desifdSIFRINAG ! &on

e mouroutbne B oRAE oS P T Bl AR ol cpinacions o
solvents ?4 %1 8 $ieblg saltsc prenfoend ingReruingron T iRbameeetealr Sciences, 17th ed., Mack
Publishipg @Ioﬁ@)blhﬂ Eadfif] HENI0s e t 1498, th@r&%gfﬁgg f lgEEH @%ere[)y incorporated by

iate protecting groups
referemagf’é“r Bi%%8d by one skilled in the art. The chemistry of

protecting groups can be found, for exanple, in Geen
and Wits, et al., Protective Goups in Organic
Synthesis, 3rd. Ed., WIley & Sons, 1999, which is
incorporated herein by rgherence in its entirety.
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The reactions of the processes described herein can be

carried out in suitable solvents which can 15 be
WO 2ManI7%el ect ed by one of skill in the art oPCBU§ZN0#/619279

symdme&nsmgf‘wt b&biretlcﬁ'ﬂbﬁ/@ﬁipﬁum&c&ﬁi thsﬁla@ﬁ'dc@ésésy descrlbed herein, the
usual” Ogeactlve\¥ oe %tartlg? materials ( @%ctant

Rlaiql nd Builigetion ORISR T &8 dpnceRERtiomniibaton @gackion, solid-phase
extractioh,abcrysualizacian Tchmmﬂtogfaphy; aiid the Hketidy, be@is@l, to isolate the desired products.

¢ PR HOT Sl By SPefiEed b R sl vy Sippeibg examples. The following

examplengre bfftrod or iMusghtive purpdes] ndrirCaod nhéhd@difor linﬁﬂthle Whvehtibn in any manner.
one sol vent

a..mxture of
ThoseS}Sich 18 Byl iy et lezd a P erichp eion e e Gprame ars i ocan be changed or
modifisalty pieldesdeatially tRbamakdsulesul ar reacti on step can be
sel ected. In sone enbodi nents, reactions can be
carried out in the absence of solvent, such as when
EXAMPLESast one of the reagents is a liquid or gas.
Exam P abl e sol vents can include hal ogenated sol vents
Olfch as carbon tetrachl oride, bronodichl oronet hane,
Prepatatiorosf2e(@ chlovogtiehpliedhy HXN-arahic@bpRoplohhgidef or m
br onochl or onet hane, di br ononet hane, buty&lchloride,
di chl or onet hane, tetrachl oroet hyl ene,
trichloroethylene, 1,1,1 25 trlchnproetha e,
1,1,2-trichl oroet S '
2- chl or opr opane,
di chl or oet hane, heiafluorobenzene,
1,2,4-trich|oro;-nzeq; o- di chl or obengene,
chlorobenzeer, penzene, fluorotrichl oronmethane,
g%oro ri fl uoronmethane, bronotrifl uoronethane, carbon
t

ik 1’{9& rIrpsked fopnd lgﬁtt@m sk sndar 19egen balloon equlpped with reflux condenser
and adﬂkﬂoﬁrfﬁlﬂief IRy LABd AN&Hially QXA-MBQ%PUOE%%%%H% (30 %0 193 mmol), 400 mL

hIoro etrafl uor et hane and

acem“g{}f 5’8#’8 B9 & VEhmgoD e §Banl. ereiopitilox Thethammslorless solution was
stirredta@8 badWdio @fgr @EChléroﬁroﬂibﬁ’ﬂ %Hl%ndel(zﬂ'ggf oh disleleE&‘)1 in 5 mL acetonitrile

et her, ethyl ene gl ycol

was slgstvg(ya}l?ié%om g&mla?setp ﬁ.yplu@qrh@ﬁ-whl@, @@,rfytn@qﬁxgn of yvbm prec1p1tate and color
changﬁbﬂ'ﬁ%&dﬁ%h nﬁithﬁrto s%%]-@tymcj“e N&n thﬁ‘%ﬂal ¢ ﬁﬁﬂﬂ’l ac&biiGlie WS ¥se? to rinse the

ddi qu% r ene dlneth et her, anisole, or
additt eh’é‘P‘ rS&’lai stisred afE)Po@lf@r Homipgiss encsthen anledde roo}nytemperamre

and stiny v{gf)roﬁzq?m A AN tc>l:ié)1‘1'(§ur| THE }Ieﬁ‘gdv Q&w%faﬁn&ﬁne was concentrated on the
nmet hanol , ﬁ%ethano - ni t r oét hanol

rotary §Y4pOfaifyr 3@ 2l contamning ﬂlﬁtﬂi‘)ﬂmla% hysseqhlonide (7G3thgiemsle This material was
taken Wl it €00 mL bthgTa0R20 Add 208 vil! RRAAN Qﬁd- stm@d {?'{F&B@s)% ef'ﬂ%ehﬂ@l's 'were separated and

anol , 2-but angl i-buty al coh

the aqléﬁogsoh i wag X bnﬁ’n?ﬂ 1no§§lelt09>mleﬁgyla@p% o’[‘ﬁ/e cpmbired organic layers

were Wishdd tRRETD |25 KE OofP Sddir¥tbd HrmQN@lied Bve?exﬂﬁ bsifth CﬁFthle fﬁltered and
di et erne gly

I h
N1 T S O a0 T L
spot tmf-thﬂdisyéf&h@bvay Ay thdPladOsha/ Dbl Pot A Te$adiig/ @l&ﬂeq spot was removed as

rotlc solvents can incl ude,

by
follow THE Fate AR 48 0P 1 AL yloceite o e pdded untl th solution
becamé dikldy) Co6lingab byt fpﬂfd{f&ma@ﬂm@ %tlxllmg SR ?ﬁﬁ% %o §ield). The product

-di net hyl -3,4,5,6-tetrahydro-2
is akﬂﬁb‘v} e Pk B U5, G2k CAGResiey No. 34164-14-
2. (DML) , N—nethylpyrrolldlnone (NMP)  formam de,
Dt@% ace e N-rrethl\;lfoH[mm de, acetonitrile,
Ve B} ‘f°6%1 @it - HM ethyl 5 formate,
19t & 7. b%e&ﬁw QQP%@G(%PQG%H%?Q} %ﬁl’(ﬂfiﬁ,yéﬂcm), 3.5 (q, 2H,

th etone ethi acetate, sulfol and
ATCH2@ d (435 CHwet hyl urea, nitronet hane,

nltrobenzene or hexanet hyl phosphoram de. Suitabl e
hydr ocar bon sol vents incl ggle benzene, cycl ohexane,
pent ane, hexane, tol uene, cycl oheptane,

net hyl cycl ohexane, heptane, ethyl benzene, m, o-, or
p- Xyl ene, octane, indane, nonane, or naphthal ene.
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10 Supercritical carbon dioxide can also be used as a
sol vent. The reactions of the processes described
“KhéWé@ﬁH@%n be carri.ed out at appropriate tenpREBU?084019279
whi' @ NMR(CBEL): etdi (19, CHd)et3t 1EdABYI) B & Ahero (2c, Ar), 128 (2C, Ar),

56(1@%}'—1@1@‘%0(??3&%190?4@@ a)‘ogﬁmgfdﬁ)o, oepend Py O

reagents and solvent, if present; the thernodynam cs

Exmﬁﬁe jhe reaction. (e.g., vigorously exothermc
actions may need to be carried out at reduced

Preparatipresfi-chiew)1-mathyl-2,5,4i5ketridiydet 1 853-Bénzh Aint R8s | ON
(e.g., a high activation epergy hartrier nay need
el evat ed t enperatures). QV ot X

20 O and "reduced te

Hoerature refer-Eio
t enper at ures bel ow rog

R enperat ur e. The reactions of

P

reactions containing reagents or producﬁs that are
substantially reactive with ai H3C 20 can be carried out

ATHRI - h |
ugiag réph‘é@)nﬁg?'ll—l‘l% 3%%??%%&&1&5 gﬁb qgeﬁg% Hino y Gt V\Example 1 and

aluml%%]ﬁ?f&i%.( % 2o I HpeN Aee added tora/elpancdry 70 zaaaounddmm flask equipped
with aﬁ@tgdﬁ ballooh asieringlaPparsitid, 86d heafiy a | ?l?e &ﬁ{eashﬁcftélte%fto 2 tan oil with

bubbh dgle‘g:d @\fctl N or for mati on O orns suc
8% HHPP’@ startfg Apeerialson a&edcahlatletar erorrgauttibut clean product
can Stlﬂrbeﬁﬁfgﬁ&l)-c 'Ia@nﬁﬁture' WA aBd ﬁn@ﬁirﬁa at de 4¢d Iﬁ %5199 N098tk:C The time is

depen%{ " % g nf& @Cld sul furic acid m&
&5 gt the g ?1‘?"t ople and pap sagifycherfoovird kysLG/NES; higherftemperatures can be used
for shaaef ﬂme pdodad®f.] £1 @ﬁhﬂsan@[eqﬁds%fnﬁle@cih‘g thHZa'?gé fa@fohan be followed

| f d |
by LOJES, SERTR i oS3tz 5 b G5 Pl procist o 2t niutes 2096

M'+H30h @ 5 ity FdatiodGintd, fror £05% /@, 0@% FrA QXtLrnﬁS@gdsﬁ seF1 d,
pept ano aci d, hexanoi c acid, heptanoic aci
%ﬁ ii‘"ga TR0 {RIDETABITG, theciesptign Gli’été@&?ﬂ@uqeeraherddwwh slow addition of 10

mL of MEfoﬂob&SBﬁS cdf§ae HAl bl vhiep JM%’@E lof St 1%9&%&:‘ mAfter separation of the

o uug%% OXIg %Wtazflun1hydrOX|de ithium? car
su YSn 1S AAYRUS BYer Wes petrecied jaLserendr tiam aith. IOSmIpEof ethyl acetate. The
combired argahie L& bis weg: dRE Oer lnﬁgﬁddﬁiﬁx su&hltte fﬁ{eﬁad%ti coxfegn&a!téﬁ' tb §thn solid (6.78

o 0 alk xi des am des,
grms, 2 P80 G0N e g P 4 2 inchnd 299 4T idis tebives aken up i
ethyl a@ltdt@ filtehes tirowghteie lrmd Ricstiel 6@@) SR Bﬂg B{?B%é %Luﬁﬁoriﬂértf&nnel) and the

t but oxi des;
fiate R REa R CorPicetioh el e P rsodeELA16 Ersmsrsd % yild).
JHi NER (mcaj) rysar.i deS3H, G , Uk b?@d!HnNHﬁm%'(ﬂgH CHCH;), 3.8 (m, 1H,

and

SI dride a Ui thi um hydri de;
ArCH, 48 T | ﬁcmﬁgz%mm (8% oS diCHCHANED0B.05 (m, 1H,
AK&L@E@H%LIfﬂﬁhytﬁxﬁ)propyl |-propyl n-butyl, t-butyl,
ta y hex substituted 35 anides.
e 1B, EL0L TG ADe LY GE S i3Rmi0 (e, A, 126 (2C, An)
42 (1C,(@®, 49. (1 Ch@NINy §3 01 CHIA) DY (elcstﬂg)eocent ers). Al
st ereoi soners, such as enantioners and di ast er eoners,

are i ntended unless ot herwi se indicated. Conpounds of
Examplel8e present invention that contain asymetrically

substit ut ed Gar can be isolated 48 WO

Preparafigrof § "3‘& gﬁ%&%‘ﬁ@‘l@?’g" 1¥-3disnrazeping active or
racemc forns Met hods on how to prepare optically
active forns fromoptically active starting materials
are known in the art, such as by resolution of racemc
m xtures or by stereoselective synthesis. The
processes descri bed herein can be stereosel ective such
that any given reaction ggarting with 5 one or nore
chiral reagents enriched in one stereoi soner forns a
product that is also enriched in one
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stereoi somer. The reaction can be conducted such that
the product of the reaction substantially retains one
W@r00ptH7Thi ral center,s present in the starti nBCI/US2004/019279

materials. The reaction can al so_be_conducted such

that the product of the : ains a chira

center that is substant

corresponding chiral

materials. 10 Resol utje

conmpounds can be certied o9 numer ous -

met hods known in the art. An exghple nethod includes

fractional recrystallizaion using a "chiral resol ving

acid" which is an optically atlsfve, salt-form ng
Procedumgahi ¢ aci d. Suitable resolving agents for fractional ‘

r tal.l.ization net re, for exa optica
n oS e ¥ bl TR 3 Sisetb drogh e bprersam dronec (150 mg, 0716
mmolnof Eganqbleeﬂ:ﬁﬁsyddﬂaf foafSOCmB%xﬂd bobtde LR YWWVithaINE Bbrafe-RrhH drofuran solution

lic,a ic acid, ctlc acid or the vari ous
@ mlgg’n%e S f{ﬁed’ev was BFdr %ﬁqﬁﬁdoee it¢fapezaierm uader an argon balloon.
LC/MSQI shm&nnhe) desited prodactas Itld: mﬁbﬁlﬁ&k Rﬁtﬁ(&b bXithaff8L4 %c’of starting material still
Qr fractlon I|za i on. met hods

presen%ng‘ﬁmfg&g){l PO ERTGENS T T) Fc} gylt%g mgthapel apd the solvents were removed on the

rotaryavamirdtgrl bﬂﬁszyt’oadmlfeewas(xep@ted withatkhdRof ﬂfdﬁﬁm 284 evaporatlon The mixture
stare neri cal foqu 2- phenyl gl yci nol

was evagPra e ﬁg e. rﬂtgry eg 0L yl."),élowprémqg(a% fiee the product as a white solid

(UerydDQMﬁKM)ethylan1ne 1 2- dlan1nocyclohexane

t?ﬂﬁguo 0 aCIdhﬁﬁ@ﬁg%ﬁ@é%?QEQEWHE?W#Pﬁ or Mosher's

acid), pyrrolidone-5-carboxylic acid, di-O 20
}meagggropylene-keto-glutanic aci d, di-toluoyl-tartaric
and the |like. Resolution of racem c m xtures can

aRsaydalizdr r&cmmbrmmnndﬂwl-ej:aums-eﬁa@aroalmglbuﬁeazd@ﬂms& W8N mg, 0.653

|
mmol) s, @bé%é%ﬂp‘cé’w}%&g’@ aﬂiaylrﬁg%mgﬂ?gawdef ifFosen gt ot thelask was slowly

added (bonmgtrahydmﬁlrmmhhbnCdHMS[GHnD?ﬂ)I]BWe@BBeb&KA Mﬂaendermm solution (1 mL,
ent)on can also jnclude a

e.35 o) ot RS el vdiion (kg He Fited rhiviilesgom dgmperature under
nitrogapr gdsi nIa(D/MS) sipowsd dbe désiod qbf.telﬁctl nthdeb@cﬂthﬁ&n@é Wa% quenched with 5 mL

the 2 at.om c.nu but djfferent nmass
metha.\th"il\é%er L eone alggla e sql%eagb %eé% regov ﬁﬂ’ &etany fvpppgador. This procedure
was repeatediwitin Iaeihhndlealtié{@luddltlﬁomdwmt@ﬁ Themixie fhi &@p&@t@d on the rotary

evaporiet B b 8 P i AR 4R PO PP R s gptrabydro- LS.
benzazgpiae hycladchlprilo@Ré chgj 0% yiedd). f or m by appr opriate

RGN T S Gl D, LR Bt 210, 0

(d, IB.Jf= 8Hz)s 36 (18, ZF0 3.5 a?u 2H)p2. ms)o (D8 ERydies (dbifH JaF ’?H%DO
N Cc aci Sa tS (0] asi c
Lo 17 el 306 T £H gudl3gamay S tekmit, g’%'r*@*ameewgra serys

acidic reS|dues such as carboxyllc acids, and the
Exmnleke' Cenerally, the salt fornms can be prepared by
reacting the free base or acid with stoichionetric
Preparation nf k-()rtavtatib add selkefgRY-8@hlord-endlind 233056t ahyd RLTABY
bmww&g@gganlc or organic acid or base in a suitable
vent or various conbinations of solvents. Lists of
suitable salts are found in Rem ngton's Pharmaceutica
Sci ences, 17th ed., Mack 35 Publishing Conpany,
Easton, Pa., 1985, p. 1418, the disclosure of which is
hereby incorporated by reference inits entirety. 49
WO 2005/ 019179 PCT/ US2004/ 019279 Upon carryi ng out
preparati on of compounds according to the processes
descri bed herein, the wusyal isolation and
purification operations h as concentration,
filtration, extraction, solid-phase extraction,
recrystallization, chromatography, and the |ike may be
used, to isolate the desired products.

Hhe starting
tures of
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The invention will be described in greater detail by

way of specific exanples. The following 5 exanples
wapeseidesed for .illustrative purposes, and ar @CHdS2004/019279

intended to/limt the igyention i\n any manner. Those

of skill infthe art will Yeadily Kecognize a variety
of noncritifcal parameters whi ch can be changed or
nodi fied t @

al 'y\t he xrf (J:)etatlflanc acid )

Pr epar aki on
- N- 2- chINdt gpr opi onanide O H
tJ CH3 O ToNg 3- ecked round bottom

fl ask under \argon b3 | 00 |pp dZW|th refl ux

gggggﬁt%% dpayg m?il% ‘é’?ﬁ or ophe Haﬁg Iv‘Sere\g%ﬁ§q ar gzo% g0 of fephloro-1-methyl-

2,3,4 fdeteahydro4 5eB-binzdpiae értoonExamplee3 td 222 EH0.0 &y ((f19(+5-t2gtaric acid. The
suspeégﬁn Whﬁuté@lr\glﬂﬁ% ?Df £l1d| 635 {nyl)g I-%be‘?‘ﬂe r%?xlu?r[e Was heated to reflux

ol uti1 on was
(75-78 *Crandstipedoior dhypiin @mbtmn d@lf(rkds ®lwjion. 19 svimdion was sIowly cooled down to

room %ﬂﬁ;el‘étdrg lh% l@v g?u Pe%tfgx@ 3%00?1 tené%‘?at&rf O)ﬂley ugge?}selglf ¥s filtered and the

m nut 1 on 0 ornma
reSId‘Wh‘iVQSeWﬁh@SbW‘Pq witle acetond (d@lnﬂl) The gnglactowasr driedtunder reduced pressure (50

mbarmt)@ou’beco ﬁrféldsk W%rﬁf HE L) L %P])t "ﬁﬁsa‘%rt{age snkfvmg @2dded to 56 g of tert-

acetonit use tO I‘ se t
butangiaad §; Sxnky pEHYR The réspiting susper@iof wap headd tonafluk esd htongt dféb0 was added

to obt‘éﬁra@@grlgég sS10Q3R. ¢ Q.Q@l{lfﬁfgl'x%ag s%%#a&% ??ﬂ)\% £y ge%{ QU (over the course

for an additi ona one hour oW reacti
of Thhendtstifred for $h ebreemriemperatdreo The lsespensu:tnavay fidtgmp anditteresidne was washed

twice va‘ﬁ%ét&hefﬁ@ﬁlﬁb ni‘l{éq)r&flfc%ﬂydri@% r QX&:&&) 8‘%%58'}:9 rﬁ& m(bZS aPQ°C to produce

&8 |'s mater en u
49¢ %Vﬁ@é@@r@d@meZ@@m wat er , and stirred

VIS e QU Shie oi‘r B éﬁ&%l@lrc?oteﬁﬁerd% i s%c? g)( %ﬁ%&d mc:nal AR ation can be

| ayer was extra |on
carried pifyap desetibet e Eittin enantipiérrenl b@m;&nslz;edhmbngh se utilizing thigskihad.

twice wwth 25 nL of saturated brine, dried over

magnesi um sul fate, filtered, and 25 concentrated to a
Exampleght tan solid (41.6 grams, 88 % . TLC in

Conv@lj'silaﬂlof‘%{ﬁ;lﬂl H)Wﬁmn?e 2 showed a maj or spot

two-thirds of up the plate and a small spot at
t e bdaréaric geid séag%&p eroshymethyleds3, 4,6 tavralaglirerd H-3 nbaampsine (300 mg, 0.87

mmol)Tﬂé)rﬁ Eﬁﬁhﬁﬁ 4&)as WA tt@‘ﬁ% rduﬁcé ﬁ%&oﬁ‘{]&k “ﬁ&xbh%)%g&ngﬁu% fydroxide solution

and hexane was ad unt i I on
(114 e, oy iy modo with gnt @dﬁﬁ € pEkodueaa. aThehinixaure rwastﬁhledl 3eminutes at room

tempelsaﬂ.{ré Orhe*Qndiod rw@?Eg:a%éd (?1%' xﬁé’cﬁplélne Tnlgnge 8drleﬁ)t tﬁ;{lce 1’]317- fpombined organic

known comnpound
extracy(vgpre washed yvithiwater GABLRenyl svaparathid to cﬁﬂﬂe@ﬂeﬂﬂ}e pafhp2o get free amine (220

a 45 mnute; 246.1 WM + H NVR
mgcrli(dg%%)g.: Y*%ﬂggg%a@é%% Ar)tJ 6.7 (br S, 1H,H}NH), 4. 38
(9, 1H, CHCH3), 3.5 (q. 2H, ArCH2CH NH), 2.8 (t, 2H,

), 1.7 (d, 3H CH3). 50 WO 2005/019179

Exam
HPBETI Us2004/ 019279
Preparation of 2-(4-Chlorophenyl)-N-ethyl-N-2-propylchloride

CHs
y H
cl N
— cl
0
cl cl

To a dry 100-milliliter, round bottom flask under nitrogen with stirring was added 2-(4-

EXAVPLES [0 Exa
2- (4-chl or qpheny,

chlorophenyl) ethyl-N-2-chloropropionylamide ( 8.8 g, 35.8 mmol) followed by borane in THF (1.8 M,
53 '



13C NMR (CDCI 3): 169 (1C, C=0), 136 (1C, Ar-d), 132
(1C, Ar), 130 (2C, Ar), 128 (2C, Ar), 56 (IC, CHCL),

v ae w o WARSHOIITHN)... 34 (1C, CHAr), 22 (IC, CH3). ExBaplUs2@4/819279
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70 mL, PAtepmbB bl 0 @finutes (gas evolution and solid becomes solubilized). After.the addition was
complet_g,;)c 2&1&?&#&@?@%@@! gf_e%xx? étfxe%t(g %&Y %9 fnlrrldl)%i'ats) G438 1'0'11%nutes with
more g&shévoludiohenyitgret hyilrs, \EQMh sleved ropipteteareaction( 1Thegreact@n gnixture was

e B R 5200 BB SEL LA O s A v

stirred af H@&Kfoe  ibyapedoledviot rhom tengrerptive bral dvammateds t Then,jthegwhite slurry was taken

o i GRPEI) 2e BARD 20 A T e e . o

yellow bifgaiorpuysiewss wushed grithibtiee,idaied omeranagnesiym sulfpken ditered and gyaporated to

. resul t t. clean pr t. til | ;
ave 125 e SRRl g8 e 53 ol o in o
crops to(gNat 67 graitneof white sbkd prdépedényictih t he reacti on scal e

and can easily be followed by LC/ MS; higher
tenperatures can be used for shorter tine periods.
'H NMIE(DMSOal6): 90 dmsshHpNE, BEB, To@p2E1le- § H2B7A5 (¢ 8H) I ThElz), 4.5 (m,

act,l a d wWth the starting
lm’B'%’gﬁ’gﬂ%%Qgggé)f@n’%%g(?%&l ’lﬁz)H ), the product at
LC/MS2L. Pdmininte, 2305l MI2(9" £ad 13B mizjor Fgrommt. MBronimpytity abesyvediap?46 min with
[ from5-95%w 0.01 % TFA in wat er/ MeCN(50: 50) .
321 andtﬁlégg’?ak(s:‘ool ing to roomtenperature, the reaction
m xture was quenched with slow addition of 10 nL of
MEp—Ifollovved by 5 nL of 5 %HC in water and 5 niL of
et'hyl acetate. After separation of the resulting
Preparationeif $;chidre-1anethyle’s3,4,&yetrahyd so- Bil13rhenrardpine second ti ne
with 10 nL of ethyl acetate. The conbi ned [
l.ayers were dried ovgr¥magnesi um sul fate
and concentratef§ to tan solid (6.78 2(
yi e Vs-Sho ohg) peak;—at—2"2
4 material was taken up in et

Exami)

Clpl ug ©n a 60 nL Buchner funnel) and the

- recrystallized from hexane/ethyl acetate to giv,
product (4.61 grans, 54 %yield). 'H NWMR (CDCl 3C

Small Sdaid-7-1 (m 3H, Ar), 5.6 (br S, 114, NH), 4.23 (q, 1H,

mr@e%é-ﬂ]fﬁ?9%mwo%£% ’gO§3 ?n'z?ﬂlélﬂgf éy%fér%%acted with

aluminder@iblide (3 g02AHmol3 bk a &3P mI1B3End\bIRoMGIISH tider AitBgefilgls in an oil bath at

120 °C %\Q:\‘gl) s(nérg'g?gg Aél;a%'sisﬁfr?) I(C_‘L/%fss ﬁs(o!w%gf GOAI%%’ ,e1r3or\iﬁx}1 Zgg&%}%&s'srkﬁer cooling the
resultinEbER oil bdodth Empetdfire, 2BxAngahyd aSetad0arfd 20nak af pIb 6 wafer were added. After
- oro-|.-ne - - | H 3-benzazepi ne

30 min gf REToNB ST DR Sk NSRS PR ERes) SEper R layor and &

brown clear lower aqueous layer. After separation of the layers, the aqueous layer was extracted two

i nal

additional times with 20 mL ethyl acetate. The combined organic layers were dried over magnesium
sulfate, filtered and evaporated to give 0.55 grams (55 % yield) of a white to slightly yellow solid
containing the HCl salt. This material was found to be very hygroscopic. The remaining aqueous layer
(pH 6) was brought to pH 15 by addition of 5 grams of NaOH pellets. The aqueous layer became a thick
white emulsion. Three times 40 mL of ethyl acetate were added to the thick white emulsion and decanted
off. The combined organic layers were dried over magnesium sulfate, filtered and evaporated to give 0.3

g (36 %) of a brown oil containing free amine. The combined yield was 91 %.

54
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Procedure A HPLC purified
8-chloro-I-nethyl-2,3,4,5-tetrahydro-1H 3- benzazapi n-2
WO 2198/019130 ng, 0.716 nmmol) of Exanple 2 was aBldBUS2004/619279

’ "HNME(ODCIspurm(dbﬁHtJemﬁmﬁh 18i(ad) 18M = 2.5, 8 Hz), 7.05 (d, 1 H, J = 8 Hz), 3.6 (m, 2

dr of ur tion 5 2n1_ 215nm3|)
H)’3'§)'?F€’a%qf§xis' i‘@%slégt(?‘r 1402211 %@rjs )r oom t enper at ur e
‘3CNMRoteJDcaJ) 8449 03%, b3, [19QN27 ff’”@w’? shaoert. t he Iolesi red f
as Wi t aproxlnate % 0
Lo S8R en%é@r A 13 mpfop Sapp R RREEe ReicRt ur o
was quenched vvlth 5 nL nethanol and the sol vents were

I |rSe ved on the rotary evaporator. This procedure was
arge éﬁat ed with methanol addition and evaporation. The

m?)@%roﬁlﬂﬁylﬁlﬂ&ﬂ@l—ﬁﬁﬁﬁropﬂoﬁl&@d& (@9.24 3,1 BVRAHEl @d aluminum trichloride

474 S RVESRY b ISR S, MBS S5 o, 12

dmhlo@dﬁaﬁ?z’ena(lab $1 bg):ﬁhs ddidéBresulingin Q\susiRakidiekavh wasthacr@wdeo B20 °C which

Recrystalli
was ag§5p0 i <Y FESR, A hydsomsn hloridr ety i i Auiseied Jnpispliym hydronide
filled gasrserubBsd ﬁmgeacﬁoﬁﬁ&tur& bedanie la)ye s tistoRsl sdlﬁho& vafichWvas heated at 120°C

for a Eﬁgalllt%ﬂ éB ?rﬂolte\rg? I{ﬁlaf %t glsstélaeg ghﬂgcﬁn der tﬁ&&lﬁ 6‘?%‘}33‘?1 of product to

starting Oﬁwﬂriabfvas( dredvdr tHan 9911) The Ha@ﬂ\zﬁh&olﬁﬁmb%ﬁboteﬂ ith 01y 30%€ and added drop-
SO

wise 14 et sodhn ity w9Tiiad (LR b g AGPrae. J0mpeer (95 9, and

cyclo}tegmaeﬂm g),r £ ﬂw_’l the ﬁnterﬂalttdslﬁ);gaﬁimg dnl not.éiicbéﬂ sehowelk lhfb@s were separated and

the lomeli ﬁqugo%l_ayeﬁé\faﬁ gmerc?eg ?lg % o Xt(L/J{@\ V\gﬁ%g @ de organic layers were
extracted withntsslutien ef agetiydvoeblorio adidh QZ[%tgaBM 1BM6l) 06/38 & and Mt (68.23 g). The

oI S S, R e LR S0 e e v i

cycloherank {87 g))t 'ﬂds the aquepO fagiérowasf aaldédyudihnblydoxideu6.08 g, Bélemmol) solution

sporo 310 SR OPREFR 0 s o astears ayy mperpetad wih pysloigppng 100 ). The
combihgddbrgeniid layeircheeré t@GenBted 204GCytb 60W) and alﬁnhl\ﬂcﬁlﬁDﬁ}lﬁ) tnbar to give 36.79

& of %yﬂz(:)vx( gl-}. I%IiL(:(l g%dl}fﬁ mﬂﬁ:a_te%%ﬁ}}he pfo%@fl h?dda p\_lLritX of \)8%‘458%’ thus giving a
correctdd)y;echof89.(29% 2H), 3.5 (m 211), 2.8-3.0 (m 3 H, 1.5

(d, 3H J =7 Hz). 25 LCMS: 1.41 ninute, 196.1 M+

H' and 139 maj or fragment. No inpurities were
Exampleser ved. Exanpl e 4 Preparation of L- (+) tartaric

Prepa(”&}onéﬁaﬁ SR‘BrﬁPhﬁ@t')ﬁW‘hZ"?‘df 5-t et rahydro | H 3-
benzazepi ne 52 WD 2005/
PCT/ US2004/ 019279 H3f
2 .To a clean, dry 50 d bottom fl ask were added

11.5 g (0.06 rml) of &
2,3,4,5-tetrahydrgy 3
0,0 mol) of L-(+) rtaric acid. The
saég-é’ﬁ@?%hefwggthﬂmom%ww ppers agorpAing oy Ralste shidh /o Chem., 1987,
52,5565 nmL of H2O. The mixture was heated to reflux 5
(75-78 C) and stirred for 10 min to obtain a colorless
solution. The solution was slowy cool ed down to
Small Scale

To a 100-mililiter, round bottom flask under nitrogen containing 2-(4-chlorophenyl)ethanol (10 g,

berzazepi ne from'Exanple 3 to

193 mmol) was added phosphorous tribromide (19g, 193 mmol) via syringe while cooling 0 °C. After the
addition was complete, the ice bath was removed and the mixture was heated to 95 °C for two hours. The

reaction mixture was quenched with slow addition of water in an ice bath. The material was taken up in
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roomtenperature (during I h) and stirred for 3h at
roomtenperature. The suspension was filtered and the
WO 200581/ 7%as washed twice with acetone (10 nl)PCTN&2004/019279

30 mL Bf ReH§knd\dtorids, itﬁdlawd akrelsephuel) apt s srgardc (656 wavideied owet magnesium

ield of th artrate = :
sulfae pifegeds Sy prapaaiei i St S 1 ses i clonl B 58 A}ty 1OV and
proton 3IMR Grefe atxpaéted2IDNMRES. 1 @6 8)5t t,nglsiu’sb@chsu on was heated
to reflux and 1 to 2g of H20 was added 10 to obtain a
col orl ess solution. The solution was slowy cool ed
Large St@®n to room tenperature (over the course of 1h) and

rho 1ortee Qina? el orad b RE Qe Bl AL BRATR 2720 546 mob

of phos'pﬁ&bﬁsl’l@ibfoixﬂdd‘dy):r 3 Hdmi's aido u edmpeesureloff C. Thel exixture dies etitred at 0 °C for

5 M R0 B B oPEAE adgh, p oovi

additioflo® don:o g@iftvaicn et ditutetowitls 400.6 £ af tetrbyty! artigtiethen. Fhabrganic layer was

separatrﬁ? %:]?r% E?#awﬁa%dﬁgln g vy]nat%ZTl%e}]ﬁ%{v%% ;v}rlalg gtll?elétqqé |§nﬁi9r r%glfcecp ng,swre to yield

a colotMsk Ili'qalldn gyiekdi 95 & {(buset oE)panw) e Porifof &. sVaium@ﬁneEa(rt:actlon) 100.0%.

For (S |c C It of
V°1“m§yl? CIO“S(E@:?)/F ’gﬁi‘Lé 1? rAry o(i ?ﬁ?’? benzazepi ne
(300 ng, 0.87 20 mml) from Exanpl e 4 was added to a
- éS nmL round bottom flask with 50% sodi um hydr oxi de
xampleP i on (114 .xL, 2.17 mml) with an added 2 L of
Prepaititiof bof 2-{4:ehlovioghanyd-NvathybNi2-pregadolni nut es at room
tenperature. The solution was extracted gyjh nethyl ene
chloride (5 nL) twi ce. The conbined organic extracts
were washed with water (5 ni) andHevapor ted to

dryness on the p crude
wei ght). LC/ M5 Exanple 6 Pr‘g'garativon
of 2-(4-Chlorop -N- 2- propyl chl ori de CH3

CH3 NdO ~ 1\ C  To a dry 100-mlliliter,

round bott oy ] r nitrogen with stirring was.

added 2-(4- 30 chlorophenyl)

et hyl - N- 2- chl or opropi onyl am de ( 8.8 g, 35.8 nmol)
Small $cald owed by borane in TIFF (1.8 M 53 WD 2005/ 019179,

/
AR IBRPRIS i Pt 05 &, 328 evagh S Eebtp B 525 ml. romd
bottons fiask bvdre zdﬂdﬁ 1 aﬁfmdai-ptdpmd(ﬂtiﬂgg @218 wanol) droppisetvia, sybiogeoat 95 °C. The

addltléﬂ.:}@];s )c i or% g uf O¥RA dmeg Vct)eurr g&(ﬁ)%le rengtorr]rymxxﬁli’%%s s{1§e<mrt ’95 28 ‘f& an additional two

hours. €Kieh,thd mamom:eure 4yah cars] to ka@VBmpérawednd 6 ij cd‘ﬂmter were added, 10 mL
of ethx]ﬁ_ce%fe ‘8%?1 3&3% n?l?t%(l)ro nmma?%r%% d&?a? atedd ?iﬁ%f&%g én\%xtxégluﬁl sulfate, filtered

and convaitiated oo obtdind).48ag vf pellow salidr(@3 \%aylela).s {LiGYM8 chnd tpraton MR were as
t‘gr 2 hours, cooled to roomtenperature and
expecieVapor at ed. Then, the white slurry was taken

Large Scale

To 821.25 g (10.93 mol) of 1-amino-2-propanol was added dropwise 240.01 g (1.093 mol) of 2-
(4-chlorophenyl)ethylbromide during 3 hours and a temperature of 90-100 °C. The mixture is stirred at
90-100 °C for further 1 h, cooled to room temperature, and diluted with 859.6 g of water. The water layer
was extracted three times with 150.0 g of fert-butyl methyl ether. The combined organic phases were
washed with 100.0 g of water, the solvent was distilled off at a temperature of 60 °C and reduced pressure
to yield a colorless solid with a melting point of 68-70 °C. Yield: 87 % (based on purity). Purity: 99 %.
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up in 40 nL ethyl acetate and 20 nL of 2.5 M NaOH to
make a yell ow solution over a white slurry. The

o WO RABBWIGT. gani.c...l. ayer was washed with brine, dPCBUSHI&019279

Volumeginlddreastiopyi | 21 46.e V ohuinletyéld (bxamion)y &p o AFBNMRD 1.1gidy2.42 dd, 2.5-2.9 m,
: r [ to yellow solid. This solid was

2'62dr}é§r§3tfg’f§[$’i7g@aa9?'lr2%% et hyl acetate/ hexane in two

crops to give 6.7 grans of white solid product (80 %

i ). 10 "H NWR (DMSO-d6): 9.0 (br s, 2 H NH HC),
Exa"éf’l.legid(jd, oH, J = 8 Hz), 7.05 (d, 214, J = 8 Hz), 4.5
Prepgration dfR23(4-chBraphenyD)-N-§thylaN-2-propyl@tdmids. 0 (m 214), 1.5

(d, 3H J =7 Hz). LOMS 1.71 nminute, 232yl M+ H

and 139 major fragnent. Mnor inmpurity ob efved at

2.46 min wth 321 and 139 peaks. H5 - Exanple 7

Preparati on of N

8- chl oro- I - met hyf

CH3 N- NH C

ydr o- 3- berBrazepi ne

H3C Small Scale 20
2- (4- Cnl or ophen yl -N-2-propyl chloride (1 g,
4.3 mmol ) of cBxanp 6 was reacted with al um num
chloride (3 g, 22 mol) in a dry 50 nL round bottom
flask under nitrogen gas in an oil bath at 120 Cwth
s {Thisipraperatigaisybesed ob Wagle/eMB., Tvewiedhon GemdrE 2000, 23601 QN
in tw hours. After cooling the resulting black oil
to roomtenperature, 20 nL ethyl acetate and 20 nlL of

Small $44ls wat er were added. After 30 nmin of vigorous

Sbick MRSk U8 W | | to a clear . .

SRR AL X058 26 Rl e 9 s et
L5 ml, gwilengehderids and gisrethyhfdrepmile (&7 Al ) waphddel € ha¥eluon. The reaction
i DN o SRy B AATRD ol opmie. To
reactiofigyag then jstimedoas eonnypersiutenfor o Hoatse (,)Thé iptodedt@ebeipitbhed. The mixture was
oS3R8 6 -0y o P A TS By S35
of whitehjolid ety escond cromsvas obtaided by,bmw:&fa}dngj)ggﬁldﬁgrt]ﬂpiirﬁmefg?l?%e chloride, and

. 0P). Was brought to p
cooling BERIgMH AAABAUEL Py BY Bhavst BRIEHBET | ot 0. “The aqueous
H NMRAJMSQrdga &€ (br st Hills R.63bx swhifl), 8. 2¢d0 2 § o18.HZ) W B@, 2 HIES 841), 4.32 (m,
I to e ' [
10,5000 SHACARGRL 6 16 6y S, 100 S, M1
C NMB, (JYISOwer d36riBed 362 1284363 i40m4s80,Rat e, filtered and

LC/MSVISshit Q& VARA- 6 99 of a brown oil
' cont ali 'ﬁ’.%g r‘e}gL gqunBﬁggd e"‘ggrr%lg%’&tyi eld was 91 % 54

WO 2005/ 019179 PCT/ US2004/ 019279 "H NMR (CDCI 3): 7.2
La,ge&gle 1H, J = 2.5 Hz), 7.15 (dd, 1H, J = 2.5, 8 Hz),
-7.05 (d, 1 H 7 =8 Hz), 3.6 (m 2
194.0 g (0.91 mol) of 2-(4-chlorophenyl)-N-ethyl-N-2-propanol were dissolved in 1000.0 g of

CH,Cl,. Then 31.17 g (0.46 mol) of N,N-Dimethylformamide were added and the clear solution was
cooled down to 0 °C. At this temperature, 264.3 g (1.4 mol) of thionyl bromide were added within 1 h.

After complete addition, the reaction mixture was allowed to warm up to room temperature and stirred for

further 12 h, while precipitation of the product occurred. The reaction mixture was cooled to 0 °C and the
precipitate was filtered off and washed with 500.0 g of ice-cold CH,Cl,, dried at 80 °C under reduced
pressure to obtain an off-white powder with a melting point of 194-197 °C. Yield: 63 % (based on
purity). Purity: 97 %. Volume yield (reaction): 14 %. "H-NMR: 1.80 d, 3.05m, 3.15m, 3.45 m, 4.59 m,
7.15d,7.404d, 8.95s.

Example 11
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H, 3.5 (m 2H, 3.1 (in, 2 H, 2.9 (m 2 H, 1.5 (d,
3H J = 7 Hz). '3C NWVR (CDO 3): 144, 136, 133, 131,
WQ 20050179 51, 45, 32, 30, 17. LC/ MS: 1.41 mi nuPET/USDIB4/Q19279

Prepavhtiontdf 290G hlo?SpHEayIp-N- Jthﬁgweqﬁ-opyhkhmﬁmurl ti es observed.
5 Large Scal e

2- (4- Chl or ophenyl) - N-ethyl N- 2- propyl chl o gde (49. 24
g,179.92 mmol ) and alum numtrichloride 79 g,
260.89 mml) were added to a flash4under ni trogen

at nosphere. To this
di chl or obenzene .3%¥g) was added Mg in a
suspensi on whi chl{jwas th-n heated to 120 C which 10 was
associated with E bn of hydrogen chl ori de gas,

whi ch was negj+al "Izeg1n a sodlun1hydrOX|de filled

bﬁg’(l\ﬁ %{&g r%‘kEJfPeﬁgQ) ﬂg—%‘ﬁ @ﬁoagéig o)ﬁ)e]g%eﬁgyg? —grgg% a§ %lgcefi &1@3%4 g of toluene

and wmfne&?o hovar $9.30°%, mm@nmdm&hywaets;nidb Rerd4dkéa ﬁﬂ&bubwu&g this 111.83 g 940

at ed that ati.o of , product start
mmol i ShiPrige 3 PR P 7o gt 5o el esmREns P g et 40 and
60°C. \¥a8 résaling dhitlo sdPersion 306 stiftel fod de@d T hduds aM65® 659C AThe suspension was

ﬁltere% W%E%%E@?%&%%%&ﬁ ?e geégtéru g'iw re, 15.’176 géy%?féﬂg%&thgude product

was sdsﬁe?ﬁecgin, 328 dftisdprdpasol it 2.0 glof W@ﬁﬁeitﬁtﬂééﬁd 7} aﬁ)pfblm 80 to 85°C to reflux
separ e

: d .
formin g o i T 0 i iy BFPLE 1o Bl 0 S5 sired for a

least 1THoer aI(Drtt) 657C; beforemitipeeitrifiged THEWEt prédict Wastveddhad with BI6 g of isopropanol

i s3] 0 B e VTt B ooy Tt ot

materiais Bﬂbécﬂde&;nth&hrﬁﬂhﬁdsf 1§o%ﬁnpdr%l @3n beliiereasedrinmtil edloﬁmhseﬁwﬁrlal is obtaind).

oo YL AL BT oSSR 3 Pl i By i e

producB®hs pietled, wldéhivasodried @t AP Erio Xacud a%i&ﬁﬁat() Yidi@ex.amg (99.53 percent by
.héloo g). The aqueous |ayer was extracted with

Welgh¢ycl ohexane (100 g). The conbined organic |ayers were
concentrated at 40C to 60C and a final vacuum of 30

Emnnqbg# to give 36.79 g, of a yellow oil. HPLC anal ysis
P cated that the product had a purity of 85.45 %

Prepatdtion of 8-¢chlogo-2-metiyl26304, 2 tbtyphedrd- 16f-3-H8nz298pine?5 Exanpl e 8
Preparat|on of 2-(4- chlorophenyl et hyl brom de Br C

pared accordi ng

52, 5594). 30

to Robert et al., J.
Ssmal | Scale To a 100- NOt t om f | ask
under nitrogen contai ma\0g 3,.A-chlor09henyl)ethano
(10 g, 193 mvl ) oS adaed phosphordus tri bromi de
(199, 193 mmol) via syringe whilg cooling O C. After
the addition was conplete, the /ice bath was renoved
and the mxture was heated toM§& C for two hours. The
Small.s%éler eactl on mxture was quenched wi th slow addition of
in an ice bath. The nmaterial was taken up in 55

VB> Sbshlompheny ) DEThYIds SpmmIRTRIigs (0343 g 0955 mmol, sec Bxample 10) in o
50 mL round bottom flask was added aluminum chloride (0.192 g, 1.44 mmol). The two solids were

heated at 140 °C for 4 hours and then cooled to 90 °C. Toluene (350 microliters) was added and the

reaction mixture was cooled to room temperature. Water (350 microliters) was added as well as 1 gram

of ice. The mixture was stirred for 15 minutes then sodium hydroxide solution (350 microliters of a
solution made up of 2 g of NaOH in 6 g water) was added. The reaction mixture was extracted three
times with ethyl acetate. The organic layer was washed with brine, dried over magnesmm sulfate and

concentrated to give 218 mg of a dark yellow oil product (90% yield).
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30 nL of nethylene chloride, the |ayers were
separated, and the organic |ayer was dried over
w AN sulfate, filtered, and evaporated PEI/US2004/019279

drytepgsed distibtion bt §3.08 Foduwsatofl SABEAC add 10.1(188 Hdsed decomposition and

: .eld). LCMS and proton NVR were as expect ed.
dimedgafiogin 310 t, 3.51t, 7.11 d, 7.26 d. 5 Large Scal e

T/, 8 pept¢rlNDR2arerad expated2- ( 4- chl or ophenyl ) et hanol

was added dropwi se 147.82 g (0.546 nol) of

phosphorous tribrom de over 3 hours and at a
LargaSeofeer at ure of 0 C. The mixture was stirred at 0 C for

15, m at_r.oomt erature.far, 2 apd n_at. 100 C .

1 o 5l mt HeasBR s TORE opaz S e oy Pty i ews i Bpropybromice 240
g 0.6adui)ttd ehichfalubdifurd chjoide (084 £ 1.0 mblpandut BdichofoBerdeH. (9300) were added.

- but vyl th e s oke . prganic | a was 1 .
he @tk Hsphlobr bt <0l B2 6. B SR inmnt Hirgas evolved (neutralized
with sodiunehydroxide sdlusibn)l |he rexbaétion vhe sttt E 842 PO&S gﬂbxﬁtotda by HPLC). The
0

V| colar liquid. Yield: 95 % (has n . .
reactl%rlu?%as?%o?edﬁg r2:af%9e‘§ggxdo/toraan§}g r‘ﬁirr% aygrgm%n% fﬁ@é@t i %chtlon mixture containing
water XB@). 8))630%Veidime hydrekide elutiana@rd @))and §clOhdfane 67DINMR was added to the

. , 7.1l d, 7. d..Example 9 15 | . . .
react.léxr \éeggatrl.a t’I::l)’xg Eéagilorbgo(hitgogh\yag raggﬁ%e%oyrtiujnyvﬁ_ee@ ﬁ?ﬁ gﬁagt;o&rxalﬁ%pvhﬂe cooling
keepn@HBe tephp@tdtur¢ b&bw 58rPalL ITlScredu_Eingdayers were separated and the aqueous phase was
oL ABRPONEAS 0 QR 5o G i B TBhctd Vi st o
HCI (pld i dhel watst ilye2 wps span®he ¢rianic daye?RaSexttiblked olEORMeSWith water. The

i ' The ddi ti s.carried, out .
comb R E B S B B BB B 100 v
then agded (PH of thewatd iy ¢riven al 3)t @be whiotiager whlfifst extfiered @Ak tychexane (720 g)

' m tenperature and 3 f .
o oL SRR f A RE G 08 Ty oo st
The sedigmt sulfator wam filterbdiyet amh shes Sjtrateatvesd evapbiaed @der reduced pressure at a
izl ul iJtered. and ncent, t.0
tempeoEt ai n ng A@B 659%13)‘[ ()’/JélH ‘%avsvog%llnf’ as(aggg‘%%oﬁ c@[ @&fg{@/ M5 and
proton NMR were as 25 expected. Large Scale To 821.25
Exam%egg'o' 93 nol) of 1-am no-2-propanol was added dropw se
40.01 g (1.093 nol) of 2- :
Large Sgale Prepagatinanef] D-¢t)ryttiorioadidl salafr R)§-chldrouifiethylc, B4,5-tetrahydro-1H-
3_beni;agm ature of 90-100 C. The m xture is stirred at 30

90-100 C for further I h, cooled to roomtenperature,
afthdel produas €134 321g) 86%¢ Birgy scdle syathesis ofTxamipht 12rwds djsedlvedas tert-butanol

480 sEXAL Afb . i RS, Wit h . .0 f. rt-butyl
(450 of A4 S 8 Dol AT bid ). o in A8 oF3peY o rvstals were
added.\Thehsolugion ovag stifrednatt 16r25 “Chevemiighy enttl cryamiscfoshédd. | Eid r&ufting suspension
filffedBunl i itfCacBifle. " BEUGE T Y e reoipi
sl S o BEGEFSEPLE g ot
refluxed: in aqditjogal terr-botandd 4488 k) end wateri (19 3). Watet (89:g) 99s Sded Biiiil R precipitate
dissolve@ehid} 484 then the souti d'10 1525 © i i i
ssoUHRI0S A T oolipn e Sl 320 apftieg propieht. The reulting
precipitgts) WllVreéloﬁ_t trebovashest withgestod? BB witDAONBWR(HRLAR The pPacipiate was again
refluxell Gh addhitRnal €t blkanol (430 g) and stirred for 1 hour at reflux. The resulting suspension was
cooled to 15-25 °C and stirred overnight. The resulting precipitate was filtered out and washed with
acetone. EE was 98.7% (HPLC) and the product was dried under vacuum at 60 °C. Yield was 34.96 g

Example 14
Preparation of Hydrochloric Acid Salt of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-

benzazepine
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10

15

2.62 d, 2.82t, 3.75m 7.11 d, 7.23 d. Exanple 10 5
Preparati on of
WQ200340E1dr ophenyl ) - N- et hyl - N- 2- propy| br oni de BFBUSN0Ep19279

Ciro TRiean RIrE P8 MAL ol ¥AdmiTRSE dre&rhdMR?—t}QJhlo% 1-methyl-2,3,4,5-tetrahydro-
Tetrahedron Letters, 2000,

1H-3-bengazening fecmmian (229 medeiy rne{ti-‘ﬂz%%mﬂ?o %%(IZT’%‘S@&@ in ether. The

mlxtmgm% stirfRFo=X AR a%oiﬂaﬁnpih&&ﬁ YRSsolvent wak.rémov¥t under reduced pressure
t hyl ene chl ori de and di nmet hyl formn de

to v geiinBi e BT St e SHE e £SO Oy ety g, oqiges(3 mL) and an

addltlthlOi ﬁﬂml,oofa!t MOHE] wiychdiidil 20 Yike JoNu@iIth S bghir’Rirfel at Dofd temperature for 5
was added dr ' reaction

se.. The
minutdgy [T aolvant A5 ST IEn PR I EPITBTOp B 6 cestrd Hiloalief Schloro-l-

methyPZ,$,8i5Rbt Ay @d- 1 HIBDeribhtplte Q19B Ingl Dru@@ oleght! 95 % Giadyl NMR data was
conmﬁgec' pitate s filtered and washed with col d

 Wih e deséRd BioA¥Rt t o obtain 350 mg of white solid. A
'H Nwecmmig,)c rmm (BRS§ mptgas @mes| 18y, xnr(aemH ang,sz,@tlde Ngy, Ve 2 Hz), 7.03

@ 1 faf e eﬁvgﬁﬂa RS %@% B Pl a?”a

(DI\/ISOd6) 8.7 (br S IM 8.6 (br s, |1 , 7.2 (d, 2H,
( yﬁngqsrl_r% i c’atlgqszg t}(eﬂpvelnmn, ﬂ_ﬁc{dltxg%é%iem de%gbb’e(_l %é_rbgl?, \(Jil'l?be apparent to
those s?cﬂbed inlth® aft@ronditle folegoing delictiptict) SchGn R atibA2 £1&) inteddA to fall within

the scope ggth%[g o egnégffgl 128 ,_é%{ refq%'%j:e é{qa ixﬁég pxr'?gc]n&%p?f)ihpaé@ﬁésdpcorporated herein by

referedcahgl%eﬁﬁfbbe 194.0 g (0.91 nol) of
2- (4-chl orophenyl ) - N- et hyl - N- 2- propanol were di ssol ved
in 1000.0 g of 25 CH2C12. Then 31.17 g (0.46 nol) of
NN- Di net hyl f or mam de were added and the clear solution
was cooled down to O C At this tenperature, 264.3 g
(1.4 nol) of thionyl brom de were added within | h.
After conplete addition, the reaction m xture was
allowed to warmup to roomtenperature and stirred for
further 12 h, while precipitation of the product
occurred. The reaction m xture was cooled to 0 C and
the precipitate was filtered off and washed with
500.0 g of ice-cold CH2ClI 2i dried at 80 C under
reduced 30 pressure to obtain an off-white powder wth
a nelting point of 194-197 C. Yield: 63 % (based on
purity). Purity: 97 % Volune yield (reaction): 14 %
"HNWR 1.80 d, 3.05in, 3.15in, 3.45in, 4.59 in,
7.15 d, 7.40 d, 8.95s. Exanple 11 57 WO 2005/019179
PCT/ US2004/ 019279 Preparati on of
2- (4-chl or ophenyl ) - N- et hyl - N- 2- propyl ehl oride CH3 H
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a \ Nd 267 g (125 nmol) of
2- (4-chl or ophenyl ) - N- et hyl - N- 2- propanol was dil ut ed
with 364 g of toluene 5 and warnmed to 40C. 19. 30 g,
222 mol di met hyl acet am de were added and fol | ow ng
What?fhcilzﬁm%&'ljsi 83 g 940 mmol thionyl chloride was added
ropw se so that the internal tenperature was kept
1. bétpresess fdprepadng 6 0@npothéofilesublaiVing t hi ck suspensi on
was stirred for 2 to 3 hours @ 60 to 65C. The
suspensi on was filtereg3and washed with 335 g of
tol uene via the reactor. ‘

brown crude prodygat in 326 g of

i sopropanol and 35.72 any heated to appr ox.
80 to 85C to reflux 10 for k1 brown sol ution.
The sol ution was the 012 hto O to 5C

and stirred for S Qour at/ 0 to 5C, before
bei ng centrifuged. The > was washed with 146

g of isopropanol in sederakspa ‘gs via the reactor and
with 100 g of isopr opan&i direcRYy over the filter
cake (when the material isvstill colored, the anpunt

orsaltﬂ%ei ﬁopr opanol can be increased until col ourl ess
f®rial is obtaind). About 790 g of nother |iquid
whereid th pH = 0 was al so forned. 157.93 g of a white to

I ,gh ' t 15 product was yi el ded, which was
dir{?%y%tcg%%ﬁ?ﬁﬁvacuu% at 30 nbar?/ Yield: 113.42 ¢
( BYis 63 Cp elicgle ATH,BY-(C e ki), C(EONTRIC; alkil) PCEPAIER(G, ) aliyl), or Cr-
C hal8- cpl oro-|-nmethyl-2,3,4,5-tetrahydro-1H 3- benzazepi ne
+halggldl. o 20 HBC Simml | scal e To
2R{.&R'c R omd Rfiereyehgh; MdeichgentN-ER hplb ORYC oM, 6 ReBA R, O

alkomyhCo g e kb SRR et o e ol 2638 o,

C(O)Nittiradky)l, hydfoeyllyd, NRPR'UCNYNG, hdaeadyeldalkyl, dbdiQorGefetdaryd, wherein said

urs and then cool.ed,to 90 T. Tol uene (35
aryt angd 09 G ShaG0R §an o oot DS e e A el Pt
C1-Cs lebalkgt) abdalkaxgnortRenpé Ratogéter whhtes atdrasto wiichniedyiateeditaghed form a
a as 1mtg(hg{$ngof ice. The m xture was

5-or 6yvae‘cfnb Plge?d cagliwe' l}ﬁw . . ;
e I 1S R Rure odi um hydr oxi de sol ution
(RBandRE nelehdhe indlephidamtly, ) halb] ORCatids QT afked o0, afs aafH, C-C;
' ter s added. Th eact i i Xt ur

exeloalyft, .8y Wi aliBRy e Fiorn Sp R R B FRoE gt

hydroxlyalirgy orBsand@®She gethdr txtith el cabon abinedl whiek thepragraasihedform a C3-C;

o cloaﬁcglllf&}e and concentrated to give 218 ng of a dark
Y y OW oi | product (90%yield). 58 WD 2005/ 019179

PRCTis HS@OO 4105192, 76; alléinyle OpCeatkytiyls A0, acldatkyl) C; 4 Raloalkyl, aralkyl,
roduct at 115-180.C and 0.1 torr caused deconposition
aryl, hg%raar%d%lertreé?ﬁr%% o al]lg_':lﬁfwg and proton NMR are as
eRPend R are eachl, mdeenGmey,dl, A, 5 alkpl Cr-€aslkényh) Oy-€5 skinylass-C;

a i t.h 10 1
erctoaf RGEE b Mh anyio) SR et PPl B o g R ogethr
with the N atom to which they are attached form a heterocyclic ring;
comprising:

a) reacting a compound of Formula XII:
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g, 0.67 nol) to which alum numchloride (134 g, 1.01
nmol ) and 1, 2-di chl orobenzene (480 g) were added. The
resul ti ng suspensi on was heated to 138-142 C (yell ow
sol ution) and HBr-gas evolved (neutralized wth
sodi um hydr oxi de solutiﬁm). The reaaction was stirred
for 8-12 hours (nonitored by HPLC). The 10 reaction
was cooled to 20-30 C ajnd transferred to a dropping
funnel . Extracti B acontaining water (300 g),
30% sodi um hydr oxi dg| solutipn (670 g), and cycl ohexane
(670 g) was added tdg action vessel. The
reacti on sol ution_ye i oRWi se to the
e keepnng t he
tenperature below 50 T.|The rest ting | ayers were
separated and the aqueoR® pir#se W3 extracted with
cycl ohexane (144 g). The organic |ayers were conbi ned
and extracted with a solution of 15 HCl (pH of the
with a \glpganating{suifonating reagent fohatine gadhinde] cayditionamsitabletforsfotein a
it h water. The conbined water |ayers were
Comp%%ﬁﬁﬁﬂﬁ%ﬁ% ‘cycl ohexane. _ A 30% sodi um hydr oxi de
solution (100 g) was t R&n added (pH of the water
| ayer was >13). The water |ayer was first extracted
wi th cycl ohexaneR{Z20 and then with further
cycl ohexane (144 g). bi ned organic |ayers were
dried over sodiums . | The sodium sul fate was
filtered out and th fiItL; e was evapor at ed under
reduced pressureral a™\¢ ‘ ~e of 45-50 T.
Crude product was obt ai G i Aous oi (134.42
g). | Exanple 13 Large geal g )3k at i on of
L-(+)-tartaric acid salt of
(R)-8-chloro-1-nethyl-2,3, &5-tetrahydro-| H
whereig X0 €W | Heup25 Crude product (134.32 g) of the large
scal e synthesis of Exanmple 12 was dissolved in
t BY t - bifectingIsaid corgryugy 9%&&9@&9@1 aggmpeyng qf Bermula:
L-(+)-tartaric acid (21 QHof acid in 30 g of water)
and seed crystals were dded. The sol uti on was
stirred at 15-25 C overnijght unNdR;crystals f or med
The resulting suspeng) iTtered and the
preci pitate washed th acetone. BE was 68. 1% ( HPLCO)
The precipitate was then refluxed in additiona
or st URECOT, B o180y Sl RRRE o Aot HBb Bl oPPorblta .
conpletely and then theR%qutioan@s cooled to 15-25 C

(HPLC). The precipi3g
addi tional tert-but{
at reflux. The resu

precipitate was filterefl out aRdWashed with acetone.
BE was 98. 7% (HPLC) andzd her¥r dghdct was dried under
vacuumat 60 T. Yield was 34.96 g. 35 Exanple 14
Preparation of HydrochloricXAcid Salt of

or salt fieoS- Chl oro-1 -net hyl - 2, 3, 4, 5-t et rahydr o- | H 3-
benzazepi ne 59 WO 2005/ 019179 PCT/ US2004/ 019279 To a
ctean, reagtipg sad pampoydhel Roonela i withosfarthgs halogapelidnt/sulfonating reagent

for a titnBhadfley &Bﬁfi!ms@ﬁitt@l/el fbl2fox?iniﬂg ?'c&g;g(ﬁjﬁtg'gﬁro?xhula IX:
I H 3-benzazepine free amne (220 ng), 3 nL net hyl ene
chloride, and 1.74 nL of IMHC in ether. The
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m xture was stirred for 5 mnutes at roomtenperature.
The sol vent was renoved under reduced pressure to
give a white solid, the HCl salt. The salt was

re-di ssolved in nethylene chloride (3 nL) and an 5
additional 1.74 nmL of 1_M HCl was.,added and the

sol uti on was again stirRed at ro tenperature for 5
m nutes. The sol vent wag rermved nder reduced
pressure to giveft |t of 8-chloro-I-
met hyl -2, 3,4, 5-tetra 3 benzakapi ne (190 ny
crude weight, 95 % consi st ent
with the desired S . { NVR (CD®ES): 10.2 (br s,
1H), 9.8 (hr s, BEI) :2,8Hz), 7.11

(d, 1H, J = 2 Hz), 7.03 10 (d\ 1H J = 8 Hz), 3.6 (m
2H), 3.5 (m 211)283R€)(‘ﬁ1 3R#) , 15(d, 314, J =7
Hz). Various nodifications the invention, in
addition to those describe erein, wll be apparent
or salttl@reof;hose skilled in the art fromt he f or egoi ng
wherexﬁgfal% %?(% %‘% R’S%g({%gggll E‘I ?Cl%%'ll onIS orahre eIy a e?cg{l)f;}éenn% d%%(s)tituted by
one orm@frehadn ceano] i GlfC4tah®1 Oi-€3 haloalla;b,pﬂn@atkomy; or §;-C, haloalkoxy; and

6 gf orp ?eraahl%cé?ﬁ %Blg%f{hng 53 ﬁ&%&fa%%&lnacc%fﬁzr?nggte ?gsl%%)r a tg}ley and under

conditiponpdeiielfoo formomgrsaidgovpound ofREMuRV. R6 R8b R8a V or
salt thereof, whereini R is Hor Cl1-C8 alkyl; R2is
C-Cs alkyl, -CH2-O(Cl-Cg alkyl), C(OO (C1-C8

2. allhgprpgess @cBimHw(heteirGBidadyklding reapent@ AICA hal oal kyl ; R3
, R4, R5 , and R6 are each, independently, H, halo,
C -Cg al kyl, C2-C8 al kenyl, C2-C8 al kynyl, C3-C7

3. cYhd matekydf clain 1 Ggreteal il Haloigenahipglsubfoyatin@R@gent is PBr; or PCL.
al koxyal kyl, C(O-al kyl, C(O O alkyl, C(O NH alkyl,
hydr oxyal kyl , NR1OR', CN, N2, heterocycloal kyl, aryl,

4.  ofh¢wmbesorcldim 1wheregi saiddaitlbr halpgenatangbuietatngoaageht is §QBr, or

SOCl, be substituted wth one or nore substituents sel ected
from C1-C8 al kyl, halo, C-C8 haloalkyl, and al koxy;
or R4 and R5 together wWith the atons to which they are
a - - . nmber heterocyclic ring

> ﬁ%%g&gsnge&%q%? or r}rl?reﬁ? lgﬁge R8b are each,
i ndependently, H, halo, C-C8 alkyl, C2-C8 al kenyl,

- cygl oal kyl , al - Cg hal oal kyl

6. Cﬁ%‘% @"%{WE‘IHH S%‘Xd{% al kyl, (OO al kyl,

c(O NH- al kyI or hydroxyal kyl, or R8 and Rgb

1 h. theys ane 4. 5.

7. a??egﬁ Eaee%s <¥i‘g oﬁ%ﬁwcyﬁ&fgﬁr& Mﬂf ﬁuls ehg I%SI—F’&, isCLR isH,
R®is HoR®dyHAnR" is 8 - C8 al kenyl, Cl - Cg aI kynyl, C3-C7

cycl oal kyl, CI-C8 hal oal kyI aral kyl, aryl,

heteroaryl, heteroarylal kyl, or allyl; and R10 and R11
8.  afereassior nrepddpencierpobyd of forn@ila €8 al kyl, Cl - C8

al kenyl, C1-C8 al kynyl, C3-C7 2

RS

R4
NR?
R5

R6 R8b R8a
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cycl oal kyl, C1-C8 hal oal kyl, aral kyl, aryl,

heteroaryl, heteroarylal kyl, or allyl, or RIO and R’

together with the Natomto which they are attached

forma heterocyclic ring; conprising: a) reacting a

conmpound of Formula Xll: 61 R3 ::xH R6 R8b R8a Xl

W th a hal ogenating/sul fonating reagent for a tine and
or saltubegef, condi ti ons suitable for formng a conmpound of
Formula XI: R3 ::x><1 R6 R8b R8a XI wherein X1 is a
Feavi ng group; b) reacting said conpound of Fornmula Xl
\/\/thsmoxdbrﬁh;cadkydj of Formula: OH NHRt R2 or salt

t her eof &t ] f

o Gt a0l R R AE s BT GO sl Oty i or -
Cs halé@kyl;x or sal t thereof; c) reacting said conpound of

FQe 6hafurther h nat j.n

B R e R e e N
alkynyf, dhfﬁmgclaalmrfhaIJ;mdloalkylFbydmyaORkalks;zyaRgl ClOYREyl XA Q)6 Yalkyl,
C(O)%Eﬁqgﬁ%%ﬁlh{ ?%N’I (l)1 efleeterf)?ic oa r1 ?{é]f le-géerrg;\'rya}exgl&eﬁeln said
aryl andpheieomagll tan ‘tsztswstltutddtmﬂh doy or moe satrstlmeﬁmetmied from)(aF(Q alkyl, halo,

Z! 1-CA haI Kox

Ci-Cs fgﬂéa l, % g)(rkﬂ a‘ndg to&ythFreng %toxgsaﬁo avh%rlg I Q‘c%lfhed forma
5- or 6Foemher heter}a(cwvhct hnahawgnglonz()rag)m,eagent for a tinme and

uﬁ“%ﬁd R® are each, independently, H, halo, C;-Cy alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C5-C;
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R® and R® together with the carbon atom to which they are attached form a C3-C;

wherein

cycloalkyl group;

R’is H, C;-Cq alkyl, C,-C; alkenyl, C;-Cs alkynyl, C;-C; cycloalkyl, C;-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R'*and R" are each, independently, H, C;-C; alkyl, C,-Cg alkenyl, C,-Cs alkynyl, C5-C,
cycloalkyl, C,-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'’ and R"' together

with the N atom to which they are attached form a heterocyclic ring;

comprising:
a) reacting a compound of Formula XI:
R3
R4
R5 X1

wherein X' is a leaving group,

with a compound of Formula:
OH

)\/NHR1
R2
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conditions suitable for form ng said conpound of

Formula V. 2. The process of claim1l wherein said

cyclizing reagent is ALCl13. 3. The process of claim1l

wher ei n sai d hal ogenati ng/sul fonating reagent is PBr3

or PCl3. 4. The process of claim1l wherein said

further hal ogenating/sul fonating reagent is SOBr2 or
or saltSGAT, foa timd@ndpmdeessdiidns shitblnfdr fodnengd comBundsof BormulHX:

The process of claim1l erein X1 is Br. 7. The

process of any one of clfainms 1 tdR% wherein Rl is H,

R2is M, R3is H, R4 is RS ipH R6is H RBais

H, and R8b is H "8\ APro %5{) epari ng a conpound

of Formula V: Rz :§ R8a \V 63 or salt

thereof, wherein: R IkyI R2 is Cl1-C8

al kyl, -CH2-0O (Cl- C3\g CSaIkyI)

“C(O NH-(C1-C8 aRRyl), g 4 hafoal kyl ; R3, R4,

R5, and R6 are each, ing et |y, H halo, Cl1-C8

al kyl, C2-C8 al kenyl, CR6éC8R™al kgmyl, C3-C7

cycl oal kyl, Cl1-C8 haI oal kyl 5 hydroxy, OR9,

al koxyal kyl, C(O) -al kyl, 6 O al kyl,  C(O NH al kyl
OrsaltﬁlgqﬂfrOéXyal kyI NR70R11, CN NC2, heterocycl oal kyl

x' %act@‘?sgird% é&mdt ?&ﬁ{u&§%tﬂah85%é€atﬁféﬂuﬁ&hﬁﬁgol%£§éht fora

be substitute one or nore substituents
time asdail@ét @@dﬁlpwmﬂ@rmacmwnd ofJior@glaR¥i oal kyl , and
al koxy; or R4 and R5 toget her WI é{z the atonms to which
they are attached form a menber heterocyclic
ring having one %atom R8a and b are each,
i ndependently, H ™ halec C2- C8 al kenyl
C2-C8 al kynyl, C3- : C1i C8 hal oal kyl ,
al koxyal kyl , hydr ox ( Q al kyl ,
C( O NH al kyI or S :
t oget her with th&car bon i ch they are
attached forma C3-C7 Q8 | group; RO is H,
Cl-C8 al kyl, Cl1-C8 al keRYl Cl-R® al kynyl, C3-C7
cycl oal kyl, Cl-C8 hal oal kyI aral kyl, ar yI ,
het eroaryl, heteroarylal kyl, or all yI ; and R1('and R11
or saltghegeofach, i ndependently, H, O -Cs al kyl, Cl-C8
Whereﬁl)&qmélo or% f{:galﬁi lkylgﬁ -C Q%KICZryI gyl’i‘ekéP@alr)?éLoho 1orgrﬁy mﬂostltuted by
et ér oar

eter oary al

hal oal kyl, ara
one orgporghalgy |cyan@rmm@y -oqqelkezf GG balpalkyl, i Glpllioms ORCalohalealkory; and
W@j ch kﬁ%g@ﬁlﬁ c%ﬁ(ﬁﬁa ARSI R @ﬁlta%gﬁz)ﬁ@ rEé‘geﬁt' 5% time and under

conpri sing
conditions suitable for fonmng said compound of Formula V.

9. The process of claim 8 wherein said cyclizing reagent is AICl.

10. The process of claim 8 wherein said halogenating/sulfonating reagent is SOBr, or SOCl,.
11. The process of claim 8 wherein X* is C.

12. The process of claim 8 wherein X' is Br.

13. The process of any one of claims 8 to 12 wherein R' is H, R? is Me, R* is H, R*isCL R isH,
R®is H, R® is H, and R® is HL.
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a) reacting a conpound of Fornmula XI: R3 ::x, R6 R8b
R8a Xl wherein X1 is a |leaving group, wth a
conmpound of Forrmula: OH NHRL R2 64 or salt thereof,
for a tinme and under conditions suitable for formng a
compound of Formula XX R3 Rp R4 HO / NRlL R5 R6 Rsb
R8a X or salt thereof; b) reacting said conpound of
14.  Férmudess B prepaning a hathipged af FaglieM:f onati ng reagent for
a tinme and under conditions ﬁyitable for formng a
conpound of Formula IX RR3 R2y);\ XZ ::Rl NR6 R8b
Raa |X or salt thereof;| where\n X2 is halo or SO2R’
and R" is O-Cs glkyl, a Teteroaryl each
optionally substituted Q Nre hal o, cyano,
nitro, d-C4 al kyl, gl oal kyl , \gd- C4 al koxy, or
Cl- &4 hal oal koxy; gacting said conmpound of
Formula I X with g.e¥C gagent/for a tinme and
under conditions suitalle for>xorm ng said conpound
of Formula V. 9. The pr esgzsf claim8 wherein said
cyclizing reagent is Al CI3. 10. Rffhe process of claim8
wher ei n sai d hal ogenating/ swl fonating reagent is SOBr2
r SOC12. 11. The process of claim@8 wherein X2 is
Orsalt%fe.reo ’2. The process of claim8 wherein X1 is Br.

wherein:

R'!is H or C;-C; alkyl;

R? is C;-Cy alkyl, -CH,-O-(C;-Cs alkyl), C(O)O-(C;-Cs alkyl), -C(O)NH-(C;-C; alkyl), or C;-
C,4 haloalkyl;

R}, R*, R’, and R® are each, independently, H, halo, C;-C; alkyl, C,-Cgalkenyl, C,-Cg
alkynyl, C5-C; cycloalkyl, C;-Cy haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'’R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said
aryl and heteroaryl can be substituted with one or more substituents selected from C;-Cs alkyl, halo,
C,-C; haloalkyl, and alkoxy; or R* and R’ together with the atoms to which they are attached form a
5- or 6-member heterocyclic ring having one O atom;

R% and R® are each, independently, H, halo, C;-C; alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C;-C;
cycloalkyl, C;-Cq haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R® and R¥® together with the carbon atom to which they are attached form a C;-C;
cycloalkyl group;

R’ is H, C;-Cy alkyl, C;-Cs alkenyl, C;-Cs alkynyl, C;-C, cycloalkyl, C;-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R' and R" are each, independently, H, C;-C;g alkyl, C;-C; alkenyl, C;-C;g alkynyl, C3-C,
cycloalkyl, C;-Cg haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R"' together
with the N atom to which they are attached form a heterocyclic ring;
comprising:

a) reacting a compound of Formula X:
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13. The process of any one of clains 8 to 12 wherein
R isH Ris M RBRisH RMisd, RBisH R6is
H RSa is H and R8b is H 65 14. A process for
preparing a conpound of Formula V. R3 R2 41 NR R5
R6 R8b Raa V or salt tgereof, wherein: R is Hor
Cl-C8 alkyl; R2 is Cl-C§ al kyl, -RBH2-O (Cl-C8 al kyl),
C(O)O(C1C8alkél) O)NH-(C1C8aIkyI) or C1- 4
hal oal kyl Wd

i ndependently, H h
C2-C8 al kynyl, C3-(

al kyl, Cl1- 08 hal oal kyl ,
hydroxy, OR9, al ko N O) al kyINR'C(0) O al kyI
C(O NE- al kyl, hy& oxyal™ OR N,
heterocycl oal kyl, aryl, [or hg: roaryl wherei n said
aryl and heteroaryl canRBe Rubskéat ut ed wi th one or
nmore substituents selected from Cl-C8 al kyl, hal o,
Cl- C8 hal oal kyl, and al koxy; or R4 and R5 toget her
or saltljerdefit he atons to which they are attached forma 5-

with o B RS EhEF-ARKEIh Tk AR WK, OHUBHR <Ryl ol o
compogpd gfFoapieRX , C2- C8 al kynyl , C3 C7 cycloal kyl, Cl1-C8
hal oal kyl , al koxyal kyl', ghiydroxy, (O -al kyl,
C(O O al kyI C( O NH al k I, hydr oxyal kyl , or R8a
and R8b together _with te carbon |at om to whi ch t hey
are attached forma 3 | group; RIO is H,
C1-C8 al kyl, Ci1-C8 ynyl, C3-C7

cycl oal kyl, C1-C8 h [ar yI
het eroaryl, heteroary 5 NR'and R10 and R11
are each, mdepeﬁdentl H A kyl , Cl-C8

al kenyl, C1-C8 al kynyl, é;; cycl oal kyl, C1-C8
hal oal kyl , aral kyl, arle6 het erR®ryl, heteroaryl al kyl,
or allyl, or R10 and R’ toggther wth the Natomto
whi ch they are attached forma heterocyclic ri ng,

or salt ghsrpefii sing:  a) reacting a conpound of Fornula X: 66

whereitX” Rhald ¥t S&‘k’;\ﬁd R” is C;-Cyg alkyl, aryl, or heteroaryl each optionally substituted by
one or more halo, cyano, nitro, C;-C, alkyl, C;-C,4 haloalkyl, C;-C,4 alkoxy, or C,-C; haloalkoxy; and
b) reacting said compound of Formula IX with a cyclizing reagent for a time and under

conditions suitable for forming said compound of Formula V.

15. The process of claim 14 wherein said cyclizing reagent is AICl,.

16. The process of claim 14 wherein said reacting of step (b) is carried out in the presence of 1,2-
dichlorobenzene.

17. The process of claim 14 wherein said halogenating/sulfonating reagent is SOBr, or SOCI,.
18. The process of claim 14 wherein X is CL.

19. The process of claim 14 wherein said reacting of step (a) is carried out in the presence of
solvent.

20. The process of claim 19 wherein said solvent comprises dimethylformamide or toluene.
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RS 6 R8b Réa X or salt thereof; with a
hal ogenati ng/ sul fonati ng reagent for a tinme and under
conditions suitable for formng a conmpound of Formula
IX2 R2 ::4TR1 R6 R8b Rsa I X or salt thereof;
wherein X2 is halo or S2R' and R' is Cl-C8 al kyl
aryl, or heteroaryl each optionally substituted by
21.  ofibe prcapefani ahanf cljaniol to 3D therein® GHRkyMe, Rodis BAR? is CL, R is
R A galikyl 1qReriGfy al koxy, or Cl-CG4 hal oal koxy; and b)
> reacting said compound of Forrmula I X with a cyclizing
reagent for a tine and under conditions suitable for
farp i Ld . V. 15. The process
22 og ﬂg?dglgg%oi@éﬁ\%ﬂggg?ogﬁ@g?(g&cﬂ;c ﬁg:\ﬁg reagent is ALCl13.
16. The process of claim14 viRerein said reacting of
step (b) is carried out in the\ presence of 1, 2-
di chl orobenzene. 17. The q

said halogenatin@¢~ Y reagent is SOBr2 or

SOC12. 18. The procl iml4\wherein X2 is .
19. The process of cf[ai m 14| wherein N8l d reacting of
step (a) is carriedX [ he presgnce of sol vent.

sai d sol vent
conpri ses di nethyl formarpi de 9 toluene. 67 21. The
process of any one of chainB'ﬁ4R&o 20 wherein RL is H,
R2is M, RBisH RAiIisd, Ris H REisH RBais
H and R8b is H 22. A procgss for preparing a
orsalt dergphund of Formula Vi R3 RZ R4 NR R5 Re R8b R8a
V or salt thereof, whereini R is Hor Cl-C8 al kyl;
wherein:

R'isHor C;-Cg alkyl;

R? is C;-Cy alkyl, -CH,-O-(C;-C; alkyl), C(O)YO-(C;-Cs alkyl), -C(O)NH~(C;-Cs alkyl), or C;-
C,4 haloalkyl;

R?,R*, R, and R® are each, independently, H, halo, C;-C; alkyl, C,-Cs alkenyl, C,-Cg
alkynyl, C3-C; cycloalkyl, C;-Cy haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'’R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said
aryl and heteroaryl can be substituted with one or more substituents selected from C;-C; alkyl, halo,
C,-Cy haloalkyl, and alkoxy; or R* and R® together with the atoms to which they are attached form a
5- or 6-member heterocyclic ring having one O atom;

R% and R¥ are each, independently, H, halo, C;-C;g alkyl, C,-Cg alkenyl, C,-C;g alkynyl, C3-C;
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R® together with the carbon atom to which they are attached form a C;-C;
cycloalkyl group;

R’is H, C;-Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl, C3-C; cycloalkyl, C;-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R' and R" are each, independently, H, C,-C;s alkyl, C;-Cs alkenyl, C;-Cg alkynyl, Cs-C;
cycloalkyl, C;-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R"' together
with the N atom to which they are attached form a heterocyclic ring;

comprising reacting a compound of Formula IX:
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R2 is C1-C8 al kyl, -CH2-O(C1-C8 alkyl), C(OO (C1l-C8
al kyl), -C(ONH (C1-C8 alkyl), or Cl1- C4 haloal kyl; R3
, R4, R5 , and R6 are each, independently, H, halo,
Cl1-C8 al kyl, C2-C8 al kenyl, C2-C8 al kynyl, C3-C7

cycl oal kyl, C1-C8 hal oakgyl hydroxy, OR9,

al koxyal kyl, C(O) -al kyl, C(O) O alkyl, C(O NH al kyI
hydr oxyal kyI NR1QR", ar yI

or heteroaryl, SO can
be substituted wth Dre substituents sel ected
from Cl-C8 al kyl, , and al koxy;
or R4 and R5 togetbe ;/; e at ons,NRY mhlch they are

attached forma RS-

having one 0 atom R8a § ,

i ndependently, H, hal o, RE1- feyl , C2-C5 al kenyl

C2-C8 al kynyl, C3-C7 cycl kyl, C1-C8 hal oal kyl,

al koxyal kyl , hydroxy, C(O-al kyl, C(0)0-al kyl,
or salt @(e@)ﬁ]MthtekyX is halo oh§@hRE xydRK sl C; - QgralkRB arvand h@gbaryl each optionally

btith ]

substi a@? §§ Efer CPr p%)ﬁgr]r}]lag@ %[32{_'}1%7\&95] CatCO gik&lo F ﬁ:ﬁo&ﬁl@% o) %ﬁoxy, or C,-Cy
haloalloky.GBithed dyglizing3pagest fat kemy bnd @ﬂe@n@tﬂ;@s rsyl,ta,ble@@r foFming said

cxflarlkyl v C1- C8 hal oal kyl, aral kyl, aryl,
Compo het er oary%l "heteroarylal kyl, or allyl; and R10 and Rn

are each, independently, H, Cl1-C8 alkyl, Cl1-C8
23, k&gl &Jclﬁ}ﬁ ¥ Cl-C8

haﬁ‘%lglr es a?r alzgkxfyh ars?/d@ﬂlg}gr%&lt?samhéfer oaryl al kyl,

or aIIyI or R10 and R11 together wth the N atomto
24, V“i*h LBEY cRHinff 28 WhBG

Bhe oSOt g 23 HERNSIOLENA: DEHETARKAM Boflia s -,

dlchIOIRheI\Zm Ji~ / NRL R5 Rs R8 R8a IX or salt thereof,

wherein X2 is halo or S2R'" and R' is O -C8 al kyl,

aryl, or heteroaryl each optionally substituted by
25.  othkee mecesntelaim P? whenpiarseid resctineds capiednt afl adgthperadire Ggween about
100 anfl3bRRh 4vdo, CLl- C4 al koxy, or Cl-C4 hal oal koxy, with a

cyclizing reagent for a time and under conditions

suitable for formng said conpound of Formula V. 23.
26. Tbﬁepgs&gseéf%la%z%ﬁé@}n%&wﬁre' n said cyclizing reagent

. The process of claim 22 wherein said

reactlng is carried out in the presence of 1, 2-
27. rQJeQSk)(ﬁ'aﬁ e of %f%lmsTﬂ‘jo 33 Qfﬁgrg‘lﬁ Rmﬁs I§ ll?l@i/[% 2R3Vk’gﬁr1§4 1QCI R’is

6sa reactln I's carried out at a tenperature between
H, R®igHoR{" is Heod Bids Hbout 150 C. 26. The process of claim

22 wherein X2 is d.

28. A process for preparing a compound of Formula IX:
R3 R?
4
R 2
NR'
R5
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27. The process of any one of clains 22 to 26 wherein
R isH Ris M RBRisH RAiIisd, RSis H Rb6is
H Rais H and Rg" is H 28. A process for preparing
a conmpound of Forrmula IXX R3 R2Z R4 X2 NRL R5 6 R8b
R8a |IX 69 or salt thereof, wherein: RLis Hor Cl-C8
alkyl; RR is d-Cs alkyl, -CH2-0O (C1-C8 al kyl),

or salt@fe@eb- (C1- Cs al kyl), -C(O NH (C1-C8 al kyl), or Cl- C4

wherefd@l 0al kyl; R3 , R4, RS, and R6 are each,
mdependently, H, hal o, Cl1-C8 al kyl, C2-C8 al kenyl,
CR- &8 orliGeralliyl; C3- C7 cycl oal kyl , Cl-C8 hal oal kyl,

Csh 1%28@%8 a@? C}%&é?é{% &/1 Cﬁ&ﬁlﬁ%&%‘k&%&}gﬁ (¥, or -

érocycl oal kyl, aryl, or heteroaryl, wherein said

aRylpea T
Ry L3RS, BASCLAA, A B Ak SR SRR .
alkynyGlCs €3 CW&HQH I611Cs haloalkgll kaixaxy, OR’, RkemydlkiRs Cf@mltyh,eﬁ(()\)@{alkyl

t (i e, f
C(O)}%?%ek}q et er ocylhll{l t(;t%r{ |Nﬁé a%/rlg g ogg’ %hg%%lr%te?%gg’ %}ﬁa’de in said
aryl anFt@bte@ﬂﬁl esadhy subisiigted evidiene bymore|suisatuents @lecte framkGy+Gs alkyl, halo,

% | | -

C-Cq % @ %ll({f Qﬂ&{yk%r% éﬂﬁé% o@%‘tﬂ%]rvegt;l%e %{IES t?mcgﬁf?%yare attgg‘heg’%orm a
5-or G@MWthWYCIIQGMB)TNHHaIOm}/O atogy; hydr oxyal kyl, or R8a

apd 8b ra t

AR g 4 ] 20, AT S AT E
cycloalkyl, GBCahai%Ikyla@mﬂaﬂ KeyAspky, Q(,@) @ylaC@ﬁydlkyl CZORYH-alkyl, or

0

e I S
Cycloalifabgioun, ndependent I y, H Cl-C8 al kyI Cl-C8 al kenyl ,

g’}%ﬁ{ & b}{{ﬂ b C]he% er oar yf Yt %% "0ary }gﬁ ah??ll Q;ackxlfﬂ]b?/l}ql aralkyl,

aryl, h%eromfv»h%t @Ialﬂalkb'bgleqlhbr with the N at omto which they

ap® a

aR aﬂ&k %&%Qcai ﬁ{dgﬁeﬁdé%%%‘&t% arkgrl E:} E?aiké}{l}f’ ~ grﬁ‘g‘%@ o
Cycloa]é%]e ﬁl Sphﬂil‘éﬂﬂﬁ/ﬂ |agalieyl ol hemwlbwwl@kﬂmabylh@rllb andR together
with th@ W&n to Wik {Bey zg'é ﬁt%%h@i 1{§M111 a hg';ro%hpl% ngci(yl Cl-cA

oxy, or - OXY; risi reacting a

an’ﬁé@ﬂﬁ@rﬁ@zﬂfomﬁul aX R3R2

R” is C;-Cs alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano,

nitro, C;-C4 alkyl, C;-C, haloalkyl, C,-C,4 alkoxy, or C;-C4 haloalkoxy;
comprising reacting a compound of Formula X:
R3 R2

R4
HO

R6 R8b R8a
X

or salt thereof, with a halogenating/sulfonating reagent for a time and under conditions suitable for

forming said compound of Formula XI.

29. The process of claim 28 wherein said halogenating/sulfonating reagent is SOBr, or SOCI,.
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RA HONRL R5 R6 Rab RBa X wor salt thereof, wth a
hal ogenati ng/ sul fonati ng reagent for a tinme and under
conditions suitable for formng said conpound of

Formul a Xl . 29. The pr ocess of claim 28 wherein said

30 glh enat bpgalm natl ?agent is SOBr2 or SOCl12.
T 70780°°The process 2" 28 wherein X2 is Br. 31.
The process of cl ai m28 wherein X2 is d. 32. The
3] prlﬁcer%g Soofcgau%zrpw%erel bﬁ‘ said reacting is carried
© out “PRThe presence a ®S0l vent conpri sing

di met hyl f or rram de or toI uene. 33. The process of claim
32. tzghé\'grglroﬁ%s g%é%n%igv&l%}/&ﬁs%% rtF: RS 1s c%qnegout 1%{}118 presenge L%Ia ﬁc,gl%lent
comprigtdimBByl fuinearaida oRolues:. H R2 is M, RS isH R4is d,
R5is H R6is H R8ais H and Rsb is H 35. A
process for preparing a conmpound of Formula X ::$Rl
33. 6 TR8roRBaoficlaimr28sdieteirt dagirabovhted vlngemiune is fibth absut Hi0ab about 80 °C.
Cl-C8 alkyl; R2 is Cl1-C8 al kyl, CH20(C1C8aIkyI),
C(O)O(ClCSaIkyI) C(O)NH-(ClCSaIk or Cl- 4
34. hZheprokegs of 4RY one ¥4]2iR528 tar3d wRerear R ieHCRY, is Me R*isH,R*is CL, R%is
61 Ren ent.l b hal o, Cl1-C3 al kyl, C2-Cs al kenyl,
i R G RBA0H IR 583" 7 by ol oal kyl . Ci-C8 hal oal kyl ,
hydroxy CRQ aI koxyal kyI C(O-al kyl, C(O O al kyl,
1, CN NO2,
ecg)e!r)\!gcs:sya/flgﬁ%e ai?rdgg“% KX%F F%%o?;ryl wherein said
aryl and heteroaryl canRE)e substr out ed with one or
nore substituents selecfed from dl-C3 al kyl, hal o,
Cl- C3 hal oal kyl , Ré < and R5 together
with the atons to ched forma 5-
or 6-nenber heteroc [ i hg having\one 0 atom R8a
and Rsb are each, i 10, C1-C8 al kyl,
C2- C8 al kenyl
hal oal kyl , al koxyal kyI G €(O) - al kyl,
C(O O al kyI C( O NH- al kJ; hydroxyal kyl , or R8a
and Rsb together Wi th the carboni atomto which they
are attached forma C3-C7 &ycloal kyl group;

or salt thereof,

wherein:

R'is H or C;-Cj alkyl;

R? is C;-C; alkyl, -CH,-O-(C;-Cs alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C;-Cs alkyl), or C;-
C, haloalkyl;

R}, R*, R’, and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cg alkenyl, C,-Cq
alkynyl, C3-C; cycloalkyl, C;-Cy haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NRR', CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said
aryl and heteroaryl can be substituted with one or more substituents selected from C,-Cy alkyl, halo,
C;-Cg haloalkyl, and alkoxy; or R*and R® together with the atoms to which they are attached form a
5- or 6-member heterocyclic ring having one O atom;

R® and R® are each, independently, H, halo, C;-Cjs alkyl, C,-Cgalkenyl, C,-Cg alkynyl, C;-C,
cycloalkyl, C;-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R® together with the carbon atom to which they are attached form a C;-C;
cycloalkyl group;

R’ is H, C;-Cs alkyl, C,-Cs alkenyl, C;-Cg alkynyl, C3-C; cycloalkyl, C;-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and
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RO is H Cl1-C8 al kyl, Ci1-C5 al kenyl, C1-C8 al kynyl,
C3-C7 cycl oal kyl, Cl-Cs hal oal kyl, aral kyl, aryl,
het eroaryl, heteroarylalkyl, or allyl; and 71 R10 and
R' are each, independently, H C1-C8 alkyl, Cl-Cg

8

akke i | | -

hcl% i Eyﬁ% & ‘EACF%%” fr ‘ﬁ‘gﬂzgeal‘%é : aﬁ‘é‘i‘yé’rcdc%?“%%f‘ﬂy?iﬁ
cycloagkyl, &1:1G¢ halotdkylmﬂkﬂrmfylﬂiemragﬂt lnﬁe‘troarywkj?l dnfaﬂyl\loﬂllf) md R}’ together
with tﬁ@h\ll gtgmttcp%){lcﬁl{h%¥?xte aagctﬁgéj f rmameta rocp%%%?;%fél ;:(I ri ngR’3 4
ComPrR&gXtaCﬁ&dR&mPR&wof%bnnMEKél n X' is a |l eaving group,

with a conmpound of Fornﬂba: H "j,,"",NHR R2 for a

time and under conditions suitable for formng said

conmpound of Formyl,a X 136. The process of claim 35

wherein X1 is Br.

said tenperature is ffromabput 80 to about 110 C. 38.

is H R2is M, »
Ra is H and R8bﬁss H ~§9. ounxmf Forrrula IX or
X R2 RB R2 t4R1 X2 R4 Y\ R5 R6 R8b R8a R6 RSb
R8a ix X 72 or salt fBfm tRfredt® wherein: R is H
or Cl-Cs alkyl; R is d-Csgplkyl, -CH-0O (C1-C5
Igyl) C(O)O(ClCSaIkyI) -C(ONH(C1l-Cs al kyl), or
Whefel@lx iylepvangompwy| ; R3, R4, R5, and R6 are each,

with a LOHSRENIERhYe: H hal o, C1-Cs alkyl, C2-Cs al kenyl,
C2-Cs
OH

/K/NHW
R2

for a time and under conditions suitable for forming said compound of Formula X.
36. The process of claim 35 wherein X' is Br.
37. The process of claim 35 wherein said temperature is from about 80 to about 110 °C.

38. The process of any one of claims 35 to 37 wherein R' is H, R? is Me, R* is H, R* is CL, R’ is
H, R®is H,R* is H, and R® is H.

39. A compound of Formula IX or X:

R3 R2 R3 R2
R4 R4
x? HO
NR! NR?
R5 R5
R6 Rab RBa R6 R8b Rsa
IX X
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al kynyl, C3-C7 cycl oal kyl, C1-C3 hal oal kyl, hydroxy,
OR9, al koxyal kyl, C(O-al kyl, C(O O al kyl,
C(O NH al kyl, hydroxyal kyl, NR1LOR11l, CN, N2,
het erocycl oal kyl, aryl, or heteroaryl, wherein said
aryl and heteroaryl can be substituted with one or
nore substituents selected from Cl-Cs al kyl, hal o,
or salt@mC&eraefl, oal kyl , and al koxy; or R4 and R5 together
whereIIlIII'th the atoms to which they are attached forma 5-
i 6-menber heterocyclic ring having one 0 atom R8a
aRyisd ar@-@adlyl; i ndependently, H, halo, Cl-Cs al kyl,

I - £5~a - cycl -
4 ha - al kyl, H-al kyl , or ydroxyal kyl, or a
o e R AR PR el b At BITEOR B ClelYey
alkynyGIG;@ catliatkyl, GIC:@Bloalkiie hydroxyODRGalkakyalkyl IC(O)8kyG7C(0)O-alkyl,

a - Ghwopal ealkyl ral arvyl o
C(O)%%IégbIé"r%‘I"?’algét ARk Wi II@I’ I‘et%rOcyacI(‘IAII‘P‘f gl Bt heteroqgyl, wherein said
aryl angldbeteroaiyh depersdestituted, with, on€or GereahbsyituentCisldCa:d diloke@yTs, alkyl, halo,

- I [, 5 al . Cl- hal pal kyl
Cr-Ce ool YL of 2,4 g o bl S 88 A psphed oo
5- or 6amerhlicd heterdcyRlid ringlpaingene Owitdnly t he N at om t o whi ch t hey

2l ke AL O L, 0 S0 B 1
cycloatip, iCo1fa hilyalisylrakdxyalke chykyoxpr & Opalky £EO)K0ad kyl, GPANB:alkyl, or

rydro ol on 1 BT e g T RRAE R R Bl o

cycloaf@l greurl  41. The conpound of claim 39 or 40 wherein

33y T i B G o b o,

aryl, hetewatyl; betgroaryteikyt, or dlylf conpounds of Fornula Va and Vb:

=y R gi¥ o bl S, I G Gl AR e,

cycloalblyl, Cs-Ca hilydlkyl - aGHRy QrylCietd@sarg| hepdryaryl@id) @a(lﬂlor@o and R" together

v RIS e e o 127

i Xdspelode SOLR/; ad  hal o, C1-C8 al kyl, C2-Cs al kenyl

» I - I =
B S b Rl e B . o
nitro, G @)k, &1+ [haloheyly Gix§ adlkoply, orNRID Raloalidy. NO2,
het erocycl oal kyl, aryl, or heteroaryl, wherein said
aryl and heteroaryl can be substituted with one or
40.  nibhecosposnd afigksitn 89 whereint®éds €k om O - Cs al kyl, hal o,
Cl1-C5 hal oal kyl, and al koxy; or R4 and R5 together

with the atonms to which they are attached forma
41.  The compound of claim 39 or 40 wherein R' is H, R? is Me, R® is H, R* is C1, R® is H, R® is H,

R*is H, and R® is H.
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5- or 6-nmenber heterocyclic ring having one 0 atom
R8" and R8b are each, independently, H, halo, Cl-C5
al kyl, C2-Cs al kenyl, C2-C5 al kynyl, C3-C7 '..
cycl oal kyl, C1-Cs hal oal kyl, al koxyal kyl, hydroxy,
C(O-al kyl, C(0)0-alkyl, C(O NH al kyl, or
hydr oxyal kyl , or R8a and R86 together with the carbon
42.  atonsthesl afpgselyingheyixreofzpmpeinddoffformula Ve3ndyb:
cycloal kyl gragip; RO is H Cl1-C8 al kyl, Cl-C32al kenyl,
Cl-C5 al Rynyl, =zC3-C7 cycl oal kyl, C1-C3 ffal oa
aral kyl , | aryl ,zheteroaryl, heteroarylal kyl, Q&r allyl;
gach, indepengent | ’
Cl1- C5 al kynyTS
Qal kyl , aral kyl
lal kyl, or all
get Ne { atom t o whi g4v"T he at t ached
forma hteroc xt17C ring; conprising: pyg sai d
m xture gf cgepoupds with a chiral resolyvipgvagdid to
form chi Fal resoRvi ng acid salts of saﬁd corrp(ﬁmds
wherein said chiral resolving acid conprises
substanti al | one ster eoi somer; and precipitating
said chiral resolving acid salts of said co unds,
whereinher ei n the resulting precipitate is enriched in the
chi g acid salt of one of said conpounds of
Fgr{sﬁ @’ ﬁ(yg'b 74 43, The method of claim42
V\ﬁéiseﬁ]lms skl -CHiy-0 C;-Cealofly @) alt dsiatkyt) A @NH-(@ alzdlkyl), OH,
e d of claim 42 wherein said chiral
CI'C“é%aufy\E}lorEﬁﬁtdé‘lﬁd is L-(+)-tartaric acid. 45. The nethod
oR’ & aiRFn ahd Rifaereaiin uslapeddqmﬂg,di pnaba@lng eﬂkyé,r@erQIakkdnyl C,-Cs

sty 05 G GO T3 U YD ag G O oA ERTRAKE D)0
C(O)Nlﬁalm,dryérqud:myh NRII-R“ RN I}ﬁ)zl\/mter@closlkﬂ arfi ot Is:tefdaryl Rbherein said
aryl an'ra'glgﬁ%allyf' can be s%)stl uf ed W1 %gg 81%&8 S a“gle;rﬂ%so QJ? groq}a a%l halo,
C;-Cs IRBoalyl, Rﬁd azoxy brl R:“I el Rito@@heﬂuh%e at626s 1RBthidRBBeyRbe mmed form a
or C-C8 alkyl; R2is

5- or 6L h‘?\/‘%‘)‘fyw" 8”@8&" L Qgldef kyl), C(O) O (Cl-C8

aRR ymc) R® a@(e@)mmd(:@md@ﬁyaﬂ Ktlo) C;-CHylkyl CL-CAlkaay] 0@ Geyellkynyl, C-C;
ceosiy LRy oo 0,5, B . o
hydroxgaik@gor Rt kyzlrﬁ?f’ tog@Ber @thcyeodadheh kitpin, to @mmldyafmh&ryﬂ form a C3-C;

0?9 al koxyal kyl, C(O-al kyl, C(O O al kyl,
cycloa f ﬁﬁ/al hydr oxyal kyI NR1OR", CN NO2,

hBt e #o €y-€k aiaylkszi -Cs alkeplyl, Co€s Hlbyrat, €31Gy kycludtion, &, 1€ dalbalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and
R' and R" are each, independently, H, C;-C; alkyl, C;-Cs alkenyl, C,-C;g alkynyl, C3-C;
cycloalkyl, C,-C; haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R"! together

with the N atom to which they are attached form a heterocyclic ring;

comprising:

contacting said mixture of compounds with a chiral resolving acid to form chiral resolving
acid salts of said compounds, wherein said chiral resolving acid comprises substantially one
stereoisomer; and

precipitating said chiral resolving acid salts of said compounds, wherein the resulting

precipitate is enriched in the chiral resolving acid salt of one of said compounds of Formula Va or Vb.
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aryl and heteroaryl can be substituted with one or
nore substituents selected fromCl-C8 al kyl, halo, Q
-C8 hal oal kyl, and al koxy; or R4 and R5 together with
the atons to which they are attached forma 5- or
6- menber heterocyclic ring having one 0 atom Rsa and
R8b are each, independently, H halo, d-C8 alkyl,

43.  C2hOBethdkefividim 4C3hEBingshidychirhl resGBingacid ¢ytettaymlakidl , Cl - C8
hal oal kyl, al koxyal kyl, hydroxy, C(O) -al kyl,
C(O O alkyl, C(ONHalkyl, or hydroxyal kyl, or Rsa

44.  aihbe Rethod fgbtithd? whiteh stidehiza mésolyingtacidhit Io(Wharthic akidy
are attached forma C3-C7 cycloal kyl group; R9 is H,
Cl-C8 al kyl, Cl1-C8 al kenyl, d-Cs al kynyl, C3-C7

45.  c¥b¢ wethéd/éf, clagth 42:81hhainaaidlpydc1pltat|ead dayithed 1ra11hy Ehiral resolving acid salt of

eroarylalkyl, or allyl; and 75 R10 and

Saldcc%ﬁ)togécg&{e% lflg]?]%dependently, H Cl-C8 al kyl, Cl-Cs

al kenyl, Cl1-Cs al kynyl, C3-C7 cycloal kyl, CI-C5

46. h;ﬁlé)[?%;th?({ of aﬁ§ %&é@f lclaaﬁs'rz?ﬁ ar 49 %}E A 3{4 ]{Ihlth?%]ﬁlrem %/ g&k‘f% IC’l R’is

H, R® i/, B IStH,eayldar *as Ht t ached form a heter ocyclic ring. 48.
The salt of claim47 wherein said salt is a tartaric
acid salt. 49. The salt of claim47 wherein said

47.  t Archmlirgsolygigdceidsalt oflaidompayrtdanf Fornadd Via or 0. The salt of
clai m47 having Formula Vb. 51. The salt of any one of
clainms 47 to 50 wherein R is H R2is M, R3is H R

is d, Ryis R° R6 is H Rsais H and,R8b Rs H. 52.

A conposi'tion eorrprl Si ng at | east one chiral Yesol ving

aci, d sal 3

a conmpdund of Fornul ajjva and|sai d ]
of a corrpoud of Fornmul a VbNR
tion is enriched |e of ei ¢her

conpoundr®f Sr npAea Vb. 54. A hydrochl @#fi cRg Ci gssal t

of a conpoun of Forrmula Va or Vb: R3 Rz R3

oI xITTRL R1R5R6RR8R8bRgaVaVb wherein: R
whereins H or C1-C3 alkyl; R2 is C1-Cs alkyl, -CH2-O (Cl-Cs

?ﬁkg%@@fk%l(a CS al kyl), -C(ONH(Cl-C5 al kyl),
oal kyl, or CH2ZOH, R3 , R4, RS, and R6

aR’eis é}aChalkyIn{ﬂHﬁ@}l(IEF@gl alykyl)HC(o)a)L(ozl -C@Hcﬂ&l ™, ?{OWH (52, Glkyl), OH,

) ﬁ?q al kyny C3- C7 cycl oal ky C1

C C“lhall aﬁ(grl? F ydroxy, OR9, al koxyal kyl, C(O) -al kyl,

QRORG R laylti R® ale(e@)ﬂl:mdajekqmuy,nyﬁa1o;qatghmy1 R BB, (A

r

o IGHORAERSLHh 56, O, D0 SR M P G0 By
C(O)NHFaIMr}SdISMyﬂ tN.fé?Rlé @éﬂ\ﬁl}ﬂ&ﬂ:r(fdydmlﬁﬂ -#0d, @lhktgtoaryhatherein said
aryl and heteroaryl can be substituted with one or more substituents selected from C,-Cg alkyl, halo,
C;-Cs haloalkyl, and alkoxy; or R* and R® together with the atoms to which they are attached form a
5- or 6-member heterocyclic ring having one O atom;

R3 and R®® are each, independently, H, halo, C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C;-C;
cycloalkyl, C,-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R® and R® together with the carbon atom to which they are attached form a C;-C;
cycloalkyl group;

R’is H, C;-Cs alkyl, C;-Cs alkenyl, C;-Cg alkynyl, C;-C; cycloalkyl, C;-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and
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76 Cl-C8 hal oal kyl, and al koxy; or R4 and R5 together
wWth the atons to which they are attached forma 5-
or 6-nenber heterocyclic ring having one 0 atom Rs'
and R8b are each, independently, H, hal o, C1 C8 al kyl,

C%“%d @Jl ‘ka%‘é/a!ch n% &ﬁeﬁ ykM 1%7-(:8 aik&l%) 1%%{/1’ GG

cycloaé?;ye)c@ Ca#lklwlkqurwwrau Kmroarmls h@if;rgirrmf}/@ Ruyallyl, ger ﬁs@ Rintpgether
with R8P atbRAE WRRH iy LR AthGeE %ﬁgr}xe@}&ﬁlfc%nﬁh' ch they are
attached forma C3-C7 cycloal kyl group; RO is H,
Cl-C8 al kyl, Ci1-Cs al kenyl, Ci1-C8 al kynyl, C3-C7
48.  Cyat Qalde Xllalm PlafBeih @41@ @AltKy!i taﬂ%@éc‘ﬁ?/ ajt. &l yl ,
het eroaryl, heteroarylal kyl, or al ; and R10 and R
are each, |ndependently, H, Cl1-C8 aIkyI, Cl-C8
49. a'TK@M' of clath Qﬁwﬁérgj}f BHY tartheits 4efd is EXG- f%ﬂgxﬁyzlmd a-GCs
hal oal kyl , aral kyl, aryl, heteroary eteroaryl al kyl ,
or allyl, or R10 and R’ together with the Natomto
50. \Mirh@mto@@mmaﬁfha%;g%ﬂﬁﬂa {grma heterocyclic ring. 55.
The salt of claimb54 having Fornmula Vb. 56. The salt
of claimb54 or 55 wherein RLis H R2is M, R3is H
51. Rend sGr anyRﬁle lo$ cl!ﬂmsaﬁ td 50 WherEBR! IsH, RHIS MO R8P #4Ss ¢l RS is H, RS
57. The sdlt of claim54 having Fornul'a Vb wherein RI
isHR'SsHadRTsHe, R3is H RIis O, RSisH R6is H,
R8a is H and R8b is H 58. A conposition conpri si ng
the hydrochloric acid salt of claimb57. 59. A
52 h{drBRMiT compEsite dAsast one clirahroselning peid salisaf claim 47. met hod
of treatnent or prophylaxis of a 5 HT2c disorder. 60.
A hydrochloric acid salt of claim57 for use in a
33 mbhesenpesition oflaing 32 wherskyyseigl compositiggeomprisgs spid tartaric acid salt form
of a cotfpe@drFernia Th AbdBardfarfaBit 288 QQ%H 8fh <9)fmp@urﬂf:{ﬁ‘L 'FSW% wherein
for use in treatnment or prophylaxis of a
said cogpggitiepis engehed e gf eitherofjsaid fetare wchijﬁttfenmf a.cameozmﬂ 6f Formula
Va or MdOeesici61 st fo%neesi&&ﬁyaem of Ffmiig &bl N treatnent or
prophyl axi s of obesity. 77

54. A hydrochloric acid salt of a compound of Formula Va or Vb:

2 2
R3 R’: R3 R
R4 g R4
NR1 NR!
R5 R5
R6 R8b RSa 6 R8b R8a
Va Vb

wherein:

R' is H or C;-Cs alkyl;

R® is C,-Cg alkyl, -CH,-O-(C;-Cs alkyl), C(O)O-(C;-Cs alkyl), -C(O)NH-(C;-C; alkyl), OH,
C,-C, haloalkyl, or CH,OH;

R?,R* R®, and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cgalkenyl, C,-Cs
alkynyl, C5-C; cycloalkyl, C;-Cy haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'’R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said

aryl and heteroaryl can be substituted with one or more substituents selected from C;-C; alkyl, halo,
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C;-Cs haloalkyl, and alkoxy; or R*and R’ together with the atoms to which they are attached form a
5- or 6-member heterocyclic ring having one O atom;

R® and R® are each, independently, H, halo, C;-Cy alkyl, C,-Cg alkenyl, C,-Cs alkynyl, Cs;-C;
cycloalkyl, C;-Cy haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R® and R¥ together with the carbon atom to which they are attached form a C3-C;
cycloalkyl group;

R’ is H, C;-C; alkyl, C;-Cjs alkenyl, C,-Cg alkynyl, C3-C; cycloalkyl, C;-Cs haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R! and R!! are each, independently, H, C,-Cs alkyl, C;-Cs alkenyl, C,-Cs alkynyl, C3-C;
cycloalkyl, C;-Cg haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R" together

with the N atom to which they are attached form a heterocyclic ring.
55. The salt of claim 54 having Formula Vb.

56. The salt of claim 54 or 55 wherein R! is H, R? is Me, R* is H, R*is C1, R® is H, R®is H, R® is
H, and R® is H.

57. The salt of claim 54 having Formula Vb wherein Rl'isH, R*is Me, R*is H, R*is Cl, R’isH,
R®is H, R*® is H, and R® is H.

58. A composition comprising the hydrochloric acid salt of claim 57.
59. A hydrochloric acid salt of claim 57 for use in a method of treatment or prophylaxis of a 5
HT,c disorder.

60. A hydrochloric acid salt of claim 57 for use in a method of treatment obesity.

61. Use of a salt according to claim 57 for production of a medicament for use in treatment or

prophylaxis of a 5 HT,¢ disorder.

62. Use of a salt according to claim 57 for production of a medicament for use in treatment or

prophylaxis of obesity.
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