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TI TLE OF THE | NVENTI ON M TOTI C KI NESI N | NHI Bl TORS

BACKGROUND OF THE I NVENTION This invention relates to
wQ@2dsdieebst i t ut ed 2, 5-di hydropyrrol e deri vat i REBFUS184/025980

are inhibitors of mtotic kinesins, in particular the

mtotic kinesin KSP, and are useful in the treatnent

of cellular proliferative diseases, for exanple

cancer, hyperpl asias, restenosis, cardiac hypertrophy,

' ' and inflanmati on. Anong the
Tﬂlﬁﬁgfﬁgﬁgllgﬁgggits used to treat cancer are the
MITQHLIRESEHN INNIBAE@R S| kal oi ds. Taxanes and vi nca ‘

al kal oi ds act on mcrotubules, which are present in a

variety of cellular structures. Mcrotubules are the
BACEﬁRﬁ&Hﬁ)9Fﬂﬁﬁi@%ﬁﬂ”3@@hent of the mitotic spindle. The

m t |°t ' C’tl“ﬁﬁ) {VeHiRn kdatbss QQQﬁéuBltﬁutE:@t S QS Elfo?ﬁ%lé edtivafives that are

replicate copies o enone.to e
nhibiger, @fwwé?ﬂcc}%mqsgs’t%%m?“@g HHieemifqtis Aqneip %ng W@reo‘ﬁeftum thegfreatment of
cellulpf lﬁsmmﬁvé fisdahed] fof exptapRamkr, hingerplhdiat jegepis/mtdacthypertrophy, immune
dmmé? @?11@%g§ {gsults in inhibition of cancer cell

AN BFRHEY hduct i on of cancer cell death. However,

m cr ot ubmbesthé dermpaitih egentsysedtodfeatoehden g thegaranes and @mca alkaloids.

Taxahed Ghd! %@agamarée&&%t &%clo%mg it B plebANBRNakietl Bf &%Mﬁsmures

processes cause these agents do not specifical
Mlcr‘tt%l?”é%taf%‘ihf By syt elemeprRiyhaygijeticspidle o hepitatia S}R@tﬂe is responsible

for diktkiBhtiont JT@dplicats Edpitls BEGS gerloMRIIOVRABAES twdlddukter cells that result from cell

ecificit f ents used.ta treat cancer
aivisigh i r B TP REE o e RShe SHOhE PRGAE dE in nhibition of
cancelp eg1bdivisnydat ddaluwvinl o(ﬂ cdneerrcel Hearte dHowkvdrheicsitdbales fdrmatier types of
cellular S l%g u%ts%glc gﬁ%%faacllserfo?c er&ll%laf ﬁznls&%t ﬁzlfne{\g gﬁs I%ﬁ%?sg \%?raéls? these agents
do nqt spepiﬁiealtyr tergetmeitatic efindes they hweeldag‘éfw$ thatdunifihein usefulness.

i denti f n@ﬁéde&@m@ fn M@@éﬁaw af%gagmgé totfehi AAdcdr &Y Y Riderable interest
novel hani sns his i nclude no

becaysp af the harrpeutichenefisy wslecbt ‘ﬁ‘éﬂ‘%‘a‘h‘ﬁ{ﬂ&eﬁ Ehepide eiisgts a%socqgt‘\éd with the

admitiStR@ioR SIMBERS:Benlts dodldith &édﬁl‘:&i TrideneIy, Araafatit i@F6vements in the treatment
esins are attractive. tar

erspecti.ve
ofcaftg h e BB e b G RE kGG el gl echanisms.
Examph:x yihss iedadniot aily fhe taxases gbhlyo thn darfiptotbedinnelasfof tdpeisomerase I
1nh1b1tors %o%bbs file%e }():{%%ﬁ céc?e? nll%hc glzlgﬁlﬁlsaarr]ée %tt\fgc%lllé t C%gsgégl%(;v anti-cancer
agmuwltotlc k|ne5|ns pl ay essential roles durlng al | '
phases Qo LRSI are EASRRs SREMITE for 3:EmbIyRhE /MR of the mitotic spindle,

notors" that transform L
but are not generally part of other microtubule structures, such as in nerve processes. Mitotic kinesins

play essential roles during all phases of mitosis. These enzymes are "molecular motors" that transform
energy released by hydrolysis of ATP into mechanical force which drives the directional movement of
cellular cargoes along microtubules. The catalytic domain sufficient for this task is a compact structure
of approximately 340 amino acids. During mitosis, kinesins organize microtubules into the bipolar
structure that is the mitotic spindle. Kinesins mediate movement of chromosomes along spindle
microtubules, as well as structural changes in the mitotic spindle associated with specific phases of
mitosis. Experimental perturbation of mitotic kinesin function causes malformation or dysfunction of the
mitotic spindle, frequently resulting in cell cycle arrest and cell death.

Among the mitotic kinesins which have been identified is KSP. KSP belongs to an
evolutionarily conserved kinesin subfamily of plus end-directed microtubule motors that assemble into

bipolar homotetramers consisting of antiparallel homodimers. During mitosis KSP associates with
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energy rel eased by hydrolysis of ATP into nmechani cal
force which drives the directional novenent of
w@edosilens car goes al ong microtubul es. The cat ab@r/U82004/025980

domai n sufficient for this task is a conpact structure
of approximately 340 am no acids. During mtosis,
ki nesi ns organi ze mcrotubules into the bipolar

Imcroctﬁlgull’éétoﬁ?I iR nlifd8t s nl%lﬁdl% hﬁﬁ%lﬁ@&tioﬁ of Qﬂtfﬁgb@s dﬂ@c{ég §%J‘I§st KSP into human cells

di at e novene Mosomes along spin
Prevwcspwfikﬁweleégearea@n Wating premefephdies giviae né%@ﬁ@‘é’@P?l?’F spipgles and causing

mltot'iU Méﬁﬂ a@d ﬁﬂhétﬁ“n%f @fi@ﬁﬁiﬁ%ﬂ%@l Wdatth I@P%ﬂfrém?&ftaﬁ&ﬁis i®bther, non-human,
. MmtoticC i nesin

ment al rbation
orgafie DY RSB e D FEHE OB S i foreng the o
spindié paddsiapars FKSRﬁnEy alks Redigtain snaptasdiB spimile elongeibn argfodRsing of
micr L 8st fﬁQ‘sj i% ldeat h. Among the mitotic kinesins
RTER 2hAv P]OI ‘dentified is KSP. KSP bel ongs to an
evol ut i Bnapi K§P (dsedemed dsEg bas hees ddstribed [Blangdy, pd alisCell, 83:1159-69
(199@“%%%9&%%1 MR KL E 30069- @2(‘1696) 83 1%%’P£1Ie[r chﬁchlol 135:339-414

ol ar honotetramers consistin ara

(199%)s Blangymelrad T Bygl- |Qb@mﬁ{2?%§24§8ﬂgﬁ9§'§)s 8@111&)(, égal Cell Motil Cytoskeleton,
40: 174§ 219 9BN; O bilhb £5an@ Rattht, ITCEIOSHC 15192530168 (1998); Kaiser, et al., JBC

274: %%gi @Jgﬁsﬁt bﬁrﬁa@% ﬁ(?:ggslgogl%ﬁwseers g{;{si?’} Z\@g(ﬁ)%?# nsﬁaﬁafgﬁé and a fragment

of theK SPrpdna [fHREPS) hagibednndgsdribsé[Ites, eltfﬁ)l[]d)MlEﬂdocﬂpblﬂ@lZéS-SamtD%) GenBank

acces%%ﬁﬁhrﬁ%g%&%@é(egé@% P’q{ aioﬁgﬁg# %‘w&ln s&?rﬁ%yﬁ%‘%ﬁ& F/KRP 130
have hegm-repertadh, or gani sms, bundl e antiparal | el microtubul es

and sli é&mﬁmm;{zsﬁlms\mvé &c&ﬁ%b@&%%ed i lﬂﬁﬁtowof KSP (PCT
i ndl ﬁ%gool es apart SP may al so msgl In

Publ%@&%@@@ggh’%‘ Pn#l08)- el ongati on and focussing of

m c r ot umbﬁcsmaésnis ra% 23edctod @rep® |f(ﬁ thekw&ver&ﬁ&m c(eaélsls}nem of novel mitotic
een gesc

che Tapeuélgs Efgc‘géx 3( fé@%ﬁ‘) J%ﬁgfjttg nt %\fe%éﬁ’m to pmvﬂﬁzrcp{nlpgunds methods
and cRfnporirions 8&fil GBthe At RAF KSPGaingotmc iétesal ., J. Cel |

Biol., 135:339-414 (1996); Bl angy, et aI., J Biol.

Chem , 272:19418-24 (1997); Blangy, et al., Cell Mtil
SUN@&M@%Q@?HE&NVENWEWM 82 (1998); Witehead and Rattner,

. Cel l l%cfll' seﬂt%&ve%ﬁg}il-reﬁges QO‘L&%O}) ﬁ%le%@ﬁvatl%s, ﬁ‘llat are t]s%ﬁil for treatlng

274:18925-31 acceéssi on nunbers:
cellubzswhf?raﬂm»@ww3%?{%@%@ #ugféfrs assqgigfechwith K§Rkiesip activifg and for
inhiblBR Keehetih RIS orfpdnd3 &F the Gi88EHdnRH He liiBirat8d bdhe FotMalla I:

Endocrinol ., 9:243-54 (1995); GenBank accessi on nunber

L40372] . Xenopus mSﬂ gs (Eg5), as well as

Drosophil a K-LP61 F/ RRP 130\ have been reported.

Certai n qui nazol i nones recently been described as

bei ng i nhibitors of KSP (PCY Publ. WO01/30768, My 3,

2001) . 3




10

15

20

Mtotic kinesins are attractive targets for the
di scovery and devel opnent of novel mtotic
w@eb@snies apeuti cs. Accordingly, it is an obj er€T/OB2004625980
present invention to provide conpounds, nethods and
conpositions useful in the inhibition of KSP, a
mtotic kinesin. SUVWARY OF THE | NVENTI ON The present
invention relates to dihydropyrrole derivatives, that
BRIEY BEYeRiPttoN O frieBkiie]! | ul ar proliferative
di seases, for treating disorders associated with KSP
ki nesin activity, and for inhibiting KSP kinesin. The

CONPOUNURGIORE § he IARMSIOTEIORWRY oPCorhpdulidbsat ed by the
Formula 1: (RVBRIEF NGS Fl GURE
1 An ORTEP drawi ng of Conmpound 2-5 FI GURE 2 An ORTEP
gr awi ngFEFUR®2poU ﬁ@l Cﬁ%ﬂEPI d¥aWingl 6f CéripoahdIBl | E)bﬁddﬂﬁ) simplify
raw n t.of the atons are not shown
thedﬁ@‘%‘ﬁ%ﬁ% @Nr%fmﬂ%igq‘\ °RVENTI ON The conpounds of
this invention are useful in the inhibition of mtotic

DETW E§C§MI@IE@F%IJI@W§N oY a conpound of Fornul a

n_or armaceutically acceptable salt or
st e r eoi ?WPPW@S obthis ipyratien gre usefyl in He inhibitiongof Mitotic Kipesins and are
illustfdtédl B3a chmp&indiof Bofhulall: , 2 Or 3; ris 0 or 1; s 0 or 1; s
O, 1 or 2;R and R2 are independently selected from
H, (C -06)alkyl, rocyclyl and
(C3- 06) cycl oal kyl ' opt) y substituted with one,
two or three substituen\s | ected from

or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein:

ais Oorl;

bis Oorl;
mis 0,1,or2;
nis 0,1,20r3;
Tis Oorl;

sis Oori;

tis 0,1o0r2;



Is selected from 1) hydrogen; 2) G -d O al kyl; 3)

C-CGOalkyl-ORd, 4) C2-Cl10 al kenyl-O-Rd, 5) C2-Ci10
wa@bdognyd200- Rd, 6) (C -C6-al kyl ene) C3-C8 PCT/US2004/025980

cycl oal kyl -O-Rd, 7) C1-C10 al kyl - (C=0) b-NRCRc', 8)

C2-Cio al kenyl - (C=0)bNRCRc', 9) C2-C o

al kynyl - (C=0) bNRCRc', 10) (G -C6-al kyl ene) C3-C8

cycl oal kyl - (C=0 bNRcRC, 11) Cl1-Cl10 al kyl-S(Ora-Rd 12)

1 .al k - =Rd, .1 -Ci O al kynyl - )
R a%ﬁ%‘%i?‘l?%ﬂ?‘@é’-s%f%ﬁ it H(@t@%‘fﬂ&’la 1Ir?}/ﬁf‘y‘?‘?%(%(“9-(€eér,c6>cycloalkyl=
opticmallysubbticytbd wiah kenywo orahdsy fupkticades seebOabkR7; ar e
optionally substituted with one or nore substituents
selected fromis independently selected from 1) (C=0)

R3 iGeleGied frainky| , 2) (C=0) aryl, 3) COH, 4) halo, 5) CN
6) 11 fyarfRhS | uoroal kyl,
2) C1-C1o alkyl;
3) C1-C10 alkyl-O-Rd,
4) C>-C10 alkenyl-O-Rd,
5) C2-C10 alkynyl-O-Rd,
6) (C1-Ce-alkylene)nC3-Cg cycloalkyl-O-Rd,
7 C1-C10 alkyl-(C=0)p-NRCRC’,
8)  Cp-C10 alkenyl-(C=O),NRCRC’,
9) C-C10 alkynyl-(C=0)pNRCRC’,
10) (C1-Cg-alkylene)nC3-Cg cycloalkyl-(C=0),NRCRC’,
11)  C1-Cyp alkyl-S(O),-R4,
12)  Cp-Cio alkenyl- S(O),-RA,
13)  C2-CyQ alkynyl- S(O),-Rd,
14) (C1-Co-alkylene),C3-Cg cycloalkyl- S(O),-Rd,
said alkyl, alkenyl, alkynyl and cycloalkyl are optionally substituted with one or more substituents

selected from RO;

R4 is independently selected from:
D (C=0)a0pC1-C10 alkyl,
2) (C=0),0paryl,

3) CO2H,
4) halo,
5) CN,
6) OH,

7 OpC1-Cg perfluoroalkyl,

8) 0a(C=0)pNRERY,

9) S(O)mR3,

10)  S(O)2NR8RY,
said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted with one, two or
three substituents selected from R7;
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8) (C=ODbNR8R9, 9) S(O Ra, 10) S(O) 2NR8R9, said
al kyl, aryl, alkenyl, alkynyl, heterocyclyl, and
weywbos2ky| optionally substituted with one, tNIT/U82004/025980
three substituents selected froms selectee from D
hydrogen; 2) (C=0)aO Ci-C o alkyl, 3) (C=O Obaryl, 4)
COH 5) halo, 6) CN, 7) OH, 8) perfluoroal kyl, 9)
(C=0 bNR8R9, 10) S(O R H) S(O 2NR8R9, and 12)
RS is S%D o said alkyl, aryl, alkenyl, alkynyl,
erocyclyl and cycl oal kyl optionally substituted
ih onbydrtvgm or three substituents selected fromR7;
gogtent]gansgl ected from D (C=0) G -G o

aI I CO oaryl, 3) alkenyl, 4) C2-Cl10 al kynyl,
5) (C—()ﬁza‘é;)h%‘tg@p’ocyclyl

4) COpH,
5) halo,
6) CN,
7 OH,

8) OpC1-Cg perfluoroalkyl,
9 04(C=0)pNRSRY,

10) S(O)mR3,

11)  S(0)2NR8R9, and

12) —OPO(OH),;

said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted with one, two or

three substituents selected from R7;

RO is independently selected from:
1) (C=0)a0bC1-Cq0 alkyl,
2) (C=0)aOparyl,
3) C2-C10 alkenyl,
4) C2-C10 alkynyl,
5 (C=0)30p heterocyclyl,

6) CO2H,
7 halo,
8) CN,

9) OH,

10) OpC1-Cg perfluoroalkyl,

11)  0a(C=0),NR8ERY,

12)  S(O)mRa,

13)  S(O)2NRS8RY,

14) 0XO0,

15)  CHO,

16)  (N=O)RSRY,

17)  (C=0)40pC3-Cg cycloalkyl, and
18)  —OPO(OH);
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6) COH 7) halo,

8) CN, 9) OH, 10) perfluoroal kyl,

11) (C=O NR8R9, 12) S(O Ra, 13) S(O NR8BR9, 14) 0xO,
wazgoseHs 16) (N=O) RBR9, 17) (C=0 hC3-C8 cycPOHIUK2004/025980
al kenyl , al kynyl ,
het erocycl yl, and cycl oal kyl optionally substituted

and 18)

Wi th one,

-OPQ(OH) ;said al kyl, aryl,

R7 is selected from 1) (C=0) (G -C o)al kyl, 2)

said %Elﬂ(t@)

BREL B W gson i, A oy S

two or three substituents selected from R7;

%21 w%'l\ll’one, two or

threesebstiggsyisyelpeied kg R710) (C=0) ( Co- C6) al kyl ene-aryl ,

R7 is selected from:

D
2)
3)
4)
5)
6)
7)
8)
9
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

(C=0)105(C1-C10)alkyl,

Oy (Cj-C3)perfluoroalkyl,

0X0,

OH,

halo,

CN,

(C2-C10)alkenyl,

(C2-C10)alkynyl,
(C=0)y05(C3-Cg)cycloalkyl,
(C=0);05(Cp-Cg)alkylene-aryl,
(C=0)y05(Cp-Ceg)alkylene-heterocyclyl,
(C=0)05(Co-Cg)alkylene-N(Rb)9,
C(O)R3,

(Co-Cg)alkylene-CO2R2,

C(O)H,

(Cp-Cg)alkylene-CO2H, and
(C=0)NRb)2,

S(O)mR2,

S(0)2N(Rb); and

—OPO(OH),;

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, alkylene and heterocyclyl is optionally substituted with up
to three substituents selected from Rb, OH, (C 1-Ce)alkoxy, halogen, CO2H, CN, O(C=0)C1-Cg alkyl,

oxo, NO2 and N(Rb)y:

R8 and RY are independently selected from:

1y
2)
3)
4)
5)
6)
7)

H,

(C=0)OpC1-C10 alkyl,
(C=0)OpC3-Cg cycloalkyl,
(C=0)Oparyl,
(C=0)Opheterocyclyl,
C1-C10 alkyl,

aryl,
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11) (C=0) (Co-C®)al kyl ene-heterocyclyl, 12) (C=0O
(C-Co)al kyl ene-N(Rb) 2, 13) C(OR , 14)
W@ aws0eres kyl ene-C 2R, 15) C(OH, 16) PCT/US2004/025980
(Co-C6) al kyl ene-C 2H, and 17) (C=O N(Ro) , 18) S(O
Ra 19) S(O2N(Rb) ; and 20) -OPQ(OH) ; said alkyl,
al kenyl, al kynyl, cycl oal kyl, aryl, al kyl ene and
het erocyclyl is optionally substituted with up to

thgee s hiaHeNis selected fromRb, OH,
(OFCG) @Iik%olxyﬁéﬂ};d ogen, CN, (C=0 Ci-C6 al kyl, oxo,

N(RS?ClOéH‘dnfdre i ndependently selected from 1) H,

O)“Q&Qcyc O al kyl, 3) (C=0 bC3-C8 cycl oal kyl, 4)
é) %ryl ft O)Ooheterocyclyl 6) al kyl, 7)
Palkgy Al kynyl, 10) heterocyclyl, 11)

C3-11)8 Cﬂﬁhmlakcyl 12) SO Ra, and
13) (C=0O)NRb>,
said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted with one, two or

three substituents selected from R7, or

R8 and R can be taken together with the nitrogen to which they are attached to form a monocyclic or
bicyclic heterocycle with 3-7 members in each ring and optionally containing, in addition to the nitrogen,
one or two additional heteroatoms selected from N, O and S, said monocyclic or bicyclic heterocycle -

optionally substituted with one, two or three substituents selected from R7;

R10 is selected from: F and —CH)F;

R13 is selected from: H and ~CHQF, provided that if tis 1, R13 is H;

R is absent or is oxo;

R# is independently selected from: (C1-Cg)alkyl, (C3-Cg)cycloalkyl, aryl, or heterocyclyl, optionally
substituted with one, two or three substituents selected from R7;

Rbis independently selected from: H, (C1-Ce)alkyl, aryl, heterocyclyl, (C3-Cg)cycloalkyl, (C=0)OC1-
Ce alkyl, (C=0)C1-Cg alkyl, (C=0)aryl, (C=O)heterocyclyl, (C=O)NRERE "or S(O)2Ra, optionally

substituted with one, two or three substituents selected from R7;

RCand RC¢’ are independently selected from: H, (C1-Ce)alkyl, aryl, NHp, OH, ORa, «(C1-Cg)alkyl-OH, -
(C1-Ce)alkyl-O-(C1-Ceg)alkyl, (C=0)OC1-Cg alkyl, (C=0)C1-Cg alkyl, (C=0)aryl, (C=O)heterocyclyl,
(C=0)NReRe ’, S(0)7R2 and -(C1-C6)alky1-N(Rb)2, wherein the alkyl is optionally substituted with one,

two or three substituents selected from R7; or

RC and RC’ can be taken together with the nitrogen to which they are attached to form a monocyclic or
bicyclic heterocycle with 3-7 members in each ring and optionally containing, in addition to the nitrogen,
one or two additional heteroatoms selected from N, O and S, said monocyclic or bicyclic heterocycle

optionally substituted with one, two or three substituents selected from R7;
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13) (CGCONRb , said al kyl, cycloal kyl, aryl,

heterocyl yl, al kenyl, and al kynyl is optionally
wGeasnivm ed with one, two or three substituenPGI/US2004/025980

selected fromR7, or and can be taken together wth

the nitrogen to which they are attached to forma

nmonocyclic or bicyclic heterocycle with 3-7 nenbers in

each ring and optionally containing, in addition to

the nitrogen, one or two additional heteroatonm

.selected fro ai ocycljc or bicyclic
RS RERR I B i Ry Ll PR it ons P kg nd -
Ce)alllyt- 2R 3 vberietnutbnalkyl sedpeion Aty shlssanmddsvitedne Give dr fik&@ubsttuents selected
fro - CHF, R3is selected from H and - CH F,
dvided that if t is 1, is H R is absent or is oxo;
R is independently selected from (G -C6)alkyl,
Re ahdRe R iG¥Hh : : |
Rt o B by eleciom: B (IR PARAY LY bete SBLRAR (O Corcyctoation,
optiopalliewbsituted with ore, (wide prdehstityensetlectdioh Rior H,
(G -C6)al kyl, aryl, heterocyclyl, (C3-C6)cycloal kyl,
(O OG alkyl, (CcOGC -Co alkyl, (C=Oaryl,
Re ad RO pisRyegeher witcthepmsrsionw eyRae attaghddde &iriny monocyclic or
bicycta stetotyileewlith'8-§ Bne@ibBss id ¥eh Bihg bl PRoRMD SbAchiHRBLIR addition to the nitrogen
re.Lnd ndently sel ected from

one cisgl,?\lzw? %fd_?t%ggﬂgﬁ% W@%n%gﬁ]??te i 1?1%%&, an s,ald_ IP@O_C&I)Z &F Riyycjightaterocycle
optional{yGiubsBifited Wiyt or@; (Wai or @hdeedulsstityen(s Gsledtédroo®7al kyl |

(GO G -Co6 alkyl, (COaryl, (OO heterocyclyl,

(CCOONRR'" , S(O Ra and -(C -Co6)al kyl -N(R )

wher ei nInt#emipdigent of thegnveotien thycasposndstar idldstmatetl by avempound of
Formuqq:0r three substituents selected fromor R and R

can be taken together with the nitrogen to which they

are attached to form ﬁgnocyclic or bicyclic

het erocycle with 3-7 ers in each ring and

optionally containin \n addition to the nitrogen,

one or two addition eperoatons selected fromN, and

S, said nonocyclic o i/Lyclic terocycle optionally

substituted with one, or t@ ee substituents

selected fronRd is selectgd {rom_H, (G -Cyalkyl,

-(C2-CB) al kyl -OH, -(d -Ca).alk i R%6) al kyl and

-(G- C)halkyl-NR) 2, whelNei n | kyl is optionally

>

substituted with one, gwo t hr substituents
sel ected from N~ "0
F
I
N
B2

or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein a, b, m, r, 5, R8, R9, Ra, Rb, R¢, RC’, Rd, Re and R€’, are as described above in the compound

of Formula I; and

nis 0,1o0r2;
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R and R' are independently selected from H,
(G -C6)al kyl, aryl, heterocyclyl and

wQ aBsot20eycl oal kyl, optionally substituted w tPCDNS82004/025980

two or three substituents selected fromor R and R’
can be taken together with the nitrogen to which they
are attached to forma nonocyclic or bicyclic

het erocycle with 3-7 nmenbers in each ring and

e SR RO e —

subst8pted aiittl on® oTyahice swiktifbty @ldced hetmer@cycl e optional |y
substituted with one, two or three substituents
selected fromR7 . In an enbodi nent of the invention

R4 iy indepemstopibisigstedifremi | | ustrated by a conpound of Fornul a
: a pharmaceutical ly acceptable salt or
st ereoi somer. thereof, wherein a, b, , r, s, R, R9,
Ra? RC REb2ndRg Re R' |, are as described above in the
coBpounOpOf-Chpenflubmmalkyl,and n is 0, 1 or 2;R and are
i ndependently selected from H, (C-C6)al kyl, aryl and
(C3-C6)cycl oal kyl, optionally substituted with one,

RS istsalected frothr ee substituents selected fromis
in epeng}%ﬁfg%él;( selected from 1) halo, 2) OH and 3)
perfl uoroal’kyl, is selected from 1) hydrogen, 2)
haPo, 3haleH, and 4) perfluoroal kyl; and is sel ected
from DofGd) (G -G o)al kyl, 2) (G -C3)perfluoroalkyl,

4) OpC1-Cg perfluoroalkyl; and

R7 is selected from:
D (C=0)10s(C1-C10)alkyl,
2) Or(C1-C3)perfluoroalkyl,

3) 0XO0,
4) OH,
5) halo,
6)  CN,

7 (Co-C1p)alkenyl,

8) (C2-C1p)alkynyl,

9 (C=0)r05(C3-Cg)cycloalkyl,

10) (C=0)r05(Cp-Cgp)alkylene-aryl,

11) (C=0);05(Cp-Cg)alkylene-heterocyclyl,
12) (C=0);04(Cp-Cg)alkylene-N(Rb)7,

13) C(O)RY,
14) (Co-Ce)alkylene-CO2R?
15) C(OMH,

16)  (Co-Cg)alkylene-CO2H, and
17)  C(O)NRDb)p,

18)  S(O)yR2, and

19)  S(O)2NRDb)y;



3) OXO 4) OH, 5) halo, 6) CN, 7) (C2-A )al kenyl, 8)
(C2-C o)al kynyl, 9) (C=O (C3-C6)cycloal kyl, 10) (C=0)

W@ gws0oeres kyl ene~aryl, H ) (C=0) PCT/US2004/025980
(Co- C6) al kyl ene-heterocyclyl, 12) (C=0) O (C
-C)al kylene-N(Rb) , 13) C(OR, 14) (Co-Co6)alkyl ene-C
2R, 15) C(OH, 16) (Co-Co6)al kyl ene-C 2H, and 17)
C(ONRb) , 18) S(O Ra, and 19) S(O N(Rb) ;said

said Qﬂk@’ Lllker@i lﬁﬁ(%{)} ’cyélloglxﬁ}’%lgf Ql)(fllar%aalnh %l:tero@};cY)Jl ds o%l F%alllg I’s]ﬁ)stltuted with up

het éroc
{@ucs% Yialoggg, CO2H, CN, O(% =0)C1-Cg alkyl,

to g WS P el e Rl
oxo, NO»> a8 NgRRpxy, hal ogen, CN, O(C—O)Cl C6 al kyl, oxo,
and A further enbodi nent of the present invention is
illustrated by a conmpound of Forrmula : OH or a
5 phar mac éuiutthdlebadimeftod e @resétt invenitionti€N1eQH#a8@ M compound of Formula
. thereof, wherein: R and are independently sel ected

“from Hand (G -Cg)al kyl.

R2

or a pharmaceutically acceptable salt or stereoisomer thereof,

10  wherein:

R1 and R2 are independently selected from: H and (C 1-Ce)alkyl.

A further embodiment of the present invention is illustrated by a compound of Formula
15 1Iv:

-10 -
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A further enbodi nent of the present invention is

illustrated by a conpound of Fornmula IV: CHor a
w@basoeeeut i cal |y acceptabl e salt or stereoi SOPEF/US2004/025980

thereof, wherein: and are independently selected from

H and (G -C6)al kyl. Specific exanples of the conpounds

of the instant invention include:

(25)-4-(2,5-Difluorophenyl) -

AR L17d 5033 -l di n-4-yl]-2-(hydrox
Oragﬁ%%%%?#%ﬁ?ﬁ%@&%#?%?oéﬁgﬁ&p¥ﬁgg&§(%ydro- | //-pyrrole-
- car boxam de
wherki@d) - 4- (2, 5-Di fl uor ophenyl ) - A*-[ (3i ?,45)-3-fluoro-1| -ne
t hyl pi peridi n-4-yl]-2-(hydroxynet hyl ) - A*- et hyl -
phenyl - 2, 5-di hydr o- | #- pyrrol e-| - car boxam de
R1 af PR} ard ind2pGidBithy| sal@ctcxbfu@nﬂ ynd (C1{Qe3aIRy14i ?) - 3-f | uoro- | -
et hyl pi peridi n-4-yl]-2-(hydroxynethyl)-//-methyl -
2- phenyl -2, 5-di hydro-1i -pyrrole-I|-carboxarnide
(25) - 4- BpscHichixhiples prllmamyipyunﬂ‘s/of 103 hﬁtaﬂﬁhve&tiéﬂ 'mcinde: | -me
t hyl pi peri di n-4-yl]-2-(hydroxynet hyl)- ~-nethyl -
phenyl -2, 5-di hydro- |//-pyrrol e- -carboxam de
29)- (ré%? ﬁﬂwozommlfmwéﬁhéﬂwp lrmet[lz(lz?,l@em?lmﬁ yﬁ-’zf (hpdspxynpethyd)-N-methyl-2-

pheny Iy 3-Bihp&611GL bVl -tabokarBENY | - 2- phenyl -
di hydro-1/Z-pyrrol e-1-carboxam de

(25)-4-(2,5-Di fluorophenyl)-~-[(3i?,45)-3-fluoro-I|-net
(25)-hy2, m@mmbmﬁyy{d% 4@}%&&3&“-&&@}1@1@&&&1@ 4-31]-2-(hydroxymethyl)-N-methyl-2-
hen?lzg%/gl rI /1/ F f carb g boxami de
P 4 ﬁ uoroﬁﬁeny?)-lv-[(SR,4

R) - 3- quoro I-nethylplperidin 4-yl]-iV-met hyl -2- phenyl

o

(25)3- %2 §D1 E%]) A E{g?)gfk 9 nyf’ o7l @étﬁ?éﬁ%ﬂ@ﬁ 459112y rgrmstiyd)-N-methyl-
mewyl SﬁﬂW@@ HA-PYTFSe- €] - 2- (hydr oxynet hyl ) - i Vet hy

| - 2-phenyl -2, 5- dlhydro | //-pyrrol e-1-carboxam de

S)-4-(2,5-Dif] he i V-1 (25, 45) - 2- quoronet

DA T AP A N S e e 1 2 g TRy -N-methy12-
phen@-péihydre-2 Hepydholeyldtagboximide

-pyrrol e-I-carboxanm de(25)-4-(2,5-Difluorophenyl) -

NA( 35, 41 ?)-3-fl uoro4-net hyl -1 -oxi dopi peridnmt-yl]-2-(hy
(25)-4 B X Pirborophyny)7NAGB S AR)-3-fluoro-1-methylpiperidin-4-yl]-N-methyl-2-phenyl-2,5-
dihyds-PRSMbEA-Qrfdk e 0- | #- pyrrol e-| - car boxam de

(25)-4-(2,5-Difluorophenyl)-N-[(3R,4S5)-3-fluoro-1-methylpiperidin-4-yl]-N-methyl-2-phenyl-2,5-
dihydro-1H-pyrrole-1-carboxamide

(25)-4-(2,5-Difluorophenyl)-N-[(3R,4R)-3-fluoro-1-methylpiperidin-4-y1]-N-methyl-2-phenyl-2,5-
dihydro-1H-pyrrole-1-carboxamide

(25)-4-(2,5-Difluorophenyl)-N-[(2R,4R)-2~(fluoromethyl)- 1-methylpiperidin-4-y1]-2-(hydroxymethyl)-N-
methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide

(25)-4-(2,5-Difluorophenyl)-N-[(2S5,4S5)-2-(fluoromethyl)- 1-methylpiperidin-4-yl]-2-(hydroxymethyl)-N-
methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide

-11 -



(25)-4-(2,5-D fluorophenyl) -
AN(3S, 41 ?)-3-fluoropiperidin-4-yl]-2-(hydroxynethyl) -

WO 200810k0205 2- phenyl - 2, 5-di hydro- |i/-pyrrol e- PCT/US2004/025980
- car boxam de
(2S)-4-(2,5-Di fluorophenyl)-iV-[(3S,4i?)-3-fluoro-1-is
opropyl pi peridm 4-yl]-2-(hydroxynet hyl)- -
nmet hyl - 2- phenyl - 2, 5- di hydr o- i -pyrrol e- -carboxam de

(2S)-(42(§§ ]ﬁﬂﬁc?ro?ne%/lﬁ-wsqﬂﬁ %rﬁﬁloi t%ngl?’? Ode?PE]feﬁld n)—4 }/1}-2 r(n_:ytd};loxyme:thyl)-N—

uoroplperld dr ox
methyl- %‘Pber‘i’é!h%sp dihydg- WW%LCW QP@VMCOI e- -car boxam de or a

pharmaceutically acceptable salt or stereoisoner

I f th t he
g5 I hiarhtls s A8 AT Rotepionicing A 150y Ao metiyt)-N-dethyl-2-phenyl-
5 2,5-diddyo-UH-pRrr&e-Dichiboamtighenyl ) -
N-1(35, 45)-3-fluoro-I-nethyl pi peridin-4-yl]-2-(hydroxy
met hyl ) -i V- net hyl - 2-
(ZS)ﬁﬁéﬁﬁiﬂ@)f@l@hﬁ}fﬂf[@ﬂwéTﬁsdmlodl-beﬂremd!ﬁbmidﬁﬂZl—ﬂEQZﬁyd#&&nﬁﬂlyl)-N-
hll-3-bia) g
met’la- % 55]12‘?2) ﬂ%hl)o i ycgrflerrle% rycf pI perl dm 4-yl]-2-(hydroxym
ethyl) A-met hyl - 2 phenyl - 2, 5-di hydro- |i/-pyrrole-
10 (@29 4@@5%@@;ﬂﬁny1) PSS DltubtofipeidiA £ 5 (@&&b&&%@%@@ )ﬂel)hyl-Z-phenyl-
25-d ﬁ Sl %@O{ 04 met hyl pi peridin-4-yl] (hydr oxym
ity VTSHPEL ?Té"tc pxagdesheny| - 2, 5- di hydr o- 1 |
-pyrrole-I-carboxam de= (28) 4 (2, 5-Di fl uorophenyl) -
? 2 | pi peridi nd-yl]-2Kh
Ora%hgé%gu&é%%qc?epg{?he st%k%mﬁé éis eny ereﬂ¥5 di hydro- i
-pyrrol e- -carboxam de
15 (29) - 4 b8kl ALY ) o-1-me
(294 baronliddi 559% rreh‘%o&ﬁ}fs b ¢ ﬁe‘ﬁ‘;@ n%n&%xpzﬁg .
| #- ryrrole- -car boxam a phar maceut i cal

acceptabl e salt or sterg

(25)-4-(2,5-Difluorophenyl)-N-[(35,4S)-3-fluoro-1-methylpiperidin-4-y1] -2-(hydroxymethyl)-N-methyl-2-
phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide

-12-



The conpounds of the present invention may have
asymmetric centers, chiral axes, and chiral planes (as
wale®soiesl in: E.L. Eliel and S. . Wlen, PCT/US2004/025980

St ereochem stry of Carbon Conpounds, John Wley &
Sons, New York, 1994, pages 1119-1190), and occur as
racemates, racem c m xtures, and as individua

di astereoners, with all p033|ble i somers and m xtures
t her eof |nclud|ng optlcr. sonmers, all such

stereoi soners being i F t he present invention
In addition, the conpounds di scl osed~herei nmay exi st
as tautonmers and both tautongric fp are intended to
be enconpassed by the scope ¢ ention, even

t hough only one tautoneric struc¥ure™ s deplcted When
any variable (e.g. R4, t .) odﬂurg-ﬁﬁﬁé t han one tine
in any constituent, its i ni fion on each occurrence
i s independent at every otha@d” ovourrence. Al so,

combi nati ons of substituents| and-variables are

perm ssible only if such ?lons result in stable
compounds. Lines drawn intjo the ring systens from
substituents represent thatytie indicated bond nay be
attached to any of the substitutable ring atons. If
the ring systemis poncydiQﬂait is intended that the
bond be attached to any of the suitable carbon atons

(25)-042,% Dﬁh@f@héﬂmLN{(BS gRPR Moo 1 tmdtByIMPE RIS 90D (wtﬁsxymethyl) -N-methyl-2-
lwnﬁgﬁiéhﬁﬁ A g q{tlt tlon patterns on th
P &L BIPYPRE T3 Y? nvent i on can be selected by

one of ordinary skill in_the art to provide conmpounds

that are chem cally stab ndrt hat can be readily

i ‘ he art, as well as
those nethods set forth below, frof adi |y avail abl e
starting materials. If a subg 5 itself
substituted with nore than oQe Q¥ t is understood
that these nultiple groups nayqbe'eﬂcﬁhe same carbon
or on different carbons ng as a stable structure
results. The phrase "opth@ Qubstituted with one
or nore substituents” shoul & be faken to be equival ent
to the phrase "optionally ié?jbi uted with at | east
one substituent” and in sdych clases the preferred
enmbodi nent will have from to three substituents.
As used herein, "alkyl" is ijhtended to include both
branched and strai ght-chai nGi&f urated aliphatic
hydr ocar bon groups havi ng the specified nunber of

5 es4Epsm f‘Pg u@lo i 1)5%31'? %@@h@oéo @%ehgdﬁgéfﬁkx 4 {/ﬂ‘ §%gdr&§ﬂlf®91) N-methyl-2-

Phenﬂ@‘&r%‘@%@‘? hH*&’YFPlﬁéa?rafW‘a%‘ﬁ%mched arrangement . For

exanpl e, alkyl" specifically includes nethyl, ethyl,
n- propyl, ipropyl, n-butyl, t-butyl, /-butyl, pentyl ,
hexyl, heptyl, octyl, nonyl, decyl, and so on. The
term

-13 -
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"cycl oal kyl "™ means a nonocyclic saturated aliphatic

hydr ocar bon group having the specified nunber of
w@arbom2es ons. For exanple, "cycloal kyl" i ncl UPEBUS2004/025980

cycl opropyl, methyl-cycl opropyl,

2, 2-di et hyl cycl obutyl, 2-ethyl-cycl opentyl,

cycl ohexyl, and so on. In an enbodi nent of the

i nvention the term "cycloal kyl" includes the groups

descri bed i medi ately abgwyesand further includes

nmonocycl i ¢ unsat ur at @ tf€ hydrocar bon groups.

For exanpl e, "cycl oal'kyl / defined in this

enbodi ment i ncl udes cycl opro -cycl opropyl,

2, 2-di et hyl -cycl obutyl, 2-et/ft entyl,

cycl ohexyl, cyclopentenyl ' | and so on. The

term "al kyl ene" neans a hydrochbo adi cal group

havi ng the specified nunﬁ@; of Jcarh tons. For

exanpl e, "al kyl ene" incl U0y~ “OH2 and the like.

When used in the phrases ara kyl" and heteroaral kyl "

the termrefers to the alk ortion of the noiety and
does not describe the nunber o atons in the aryl and
heteroaryl portion of the [ FAIkoxy" represents
either a cyclic or non-cycli alkyl group of indicated

nunber of carbon atons atta d through an oxygen

bri dge. "Al koxy" therefore enconpasses the definitions
05403 Do SR VTLOR R ARl L g P fF I rorymetnyp -
Hwﬂmthhmmﬁéid%wﬁydﬁh%mmbﬁhcmbummmk, stra|ght, br anched

or cyclic, containing from2 to 10 carbon atons and at

| east one carbon to carh Y ?Je bond. Preferably one

carbon to carbon doult IS present, and up to

four non-aromatic carbon-~eakbon doubl e bonds may be

present. Thus, al kenyl" nean$ al kenyl radica

having from2 to 6 carbon atons Al kenyl groups

i ncl ude et henyl, propenyl, b nmet hyl but enyl

and cycl ohexenyl . The stra|g : gd or cyclic
portion of the al kenyl W n doubl e bonds
and may be substituted |f ubéPltuted al kenyl group

Is indicated. The term"al \Frefers to a

hydr ocar bon radi cal stralgfffiFranched or cyclic,
containing from2 to 10 carboy atons and at | east one
carbon to carbon triple bond¥ Up to three carboncarbon

triple bonds may be present gdhus, al kynyl" nmeans an
al kynyl radical having from2 to 6 carbon atons.

(%)—@kﬁ-%og{pgg)ﬁ;rﬁg(ﬁéﬂg§3—ghg%g%lgéthﬁlglggydrl]r}dl-yﬂ—b]\Hlt’n)c/thyl 3-phenyl-2,5-

dihydro-1H-pyrrole-1-carboxamide
or a pharmaceutically acceptable salt or stereoisomer thereof.

The compounds of the present invention may have asymmetric centers, chiral axes, and
chiral planes (as described in: E.L. Eliel and S.H. Wilen, Stereochemistry of Carbon Compounds, John
Wiley & Sons, New York, 1994, pages 1119-1190), and occur as racemates, racemic mixtures, and as
individual diastereomers, with all possible isomers and mixtures thereof, including optical isomers, all

such stereoisomers being included in the present invention. In addition, the compounds disclosed herein

-14 -
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strai ght, branched or cyclic portion of the alkynyl
group may contain triple bonds and may be substituted

W0 oos/osuzbsti t uted al kynyl group is indicated. PET/US2004/025980
certain instances, substituents may be defined with a
range of carbons that includes zero, such as
(C()-C6)al kyl ene-aryl. If aryl is taken to be phenyl,
this definition would include phenyl itself as well as

may eﬂd%ﬂaﬁtomeﬁlanmtﬁ Bhtonﬁ"'é EdrR) G AR # ﬂohmc@gtgss%&’ bP ET% seope of the

used herelp IS intended to nean any st
mvenr%ﬂ g%ﬁhP‘&gh(ﬂn PG f(’:‘?loinl‘?nﬁ Siryshe isidspiclst- up to 7 atons in
each ri ngpn miyeaaﬂable &tg RéasT, e@l)%ccfdr:ﬂﬁoﬂe%aﬂroﬁérﬁﬁlé fir any constituent, its

deﬁn%ﬁ%ﬁﬁgc?l ogfunfé 35 & Elg e %ﬁlf%%r?z Oh]g]g%"f%}qgfglﬁ%j e &y 28 H@WHnaanﬁ of
subst@@pg@gand\/hm@les hie pam}liisﬁéeudnﬂy iftsudntombinations yeshit th bk @Rounds. Lines
drawh in@cgthle ﬁn% Qdrefts %Hltshﬁsrnltdehts 'r%)ﬁé‘énlﬁ%ﬁaﬂ %%? 1ctape%tboﬁl& 5 acgﬁ{ggahed to any of

is via the aromatic er oar
the sybstitafahle ring plomg e Hithe ralgw%@n és nobiepdigcit isgntonded thayuhh band be attached to

any of th8 GuitbleltRrbof atbmd bR T8 pfd?mﬁaﬁ?ﬂ bhiyg, Wwherein at | east
contalns from1lto 4

one ri .I's_aro
het er o ﬁ’é‘d%rgf’(gjcﬁé‘@duq’sflﬂ‘ﬁ?tf Aed bgiipiaepadsrat anibe esmpounds of the
instargiixyerBiontdet by @Ryl by oI SrdibaAr b1 tot8e &@@?ﬁo@de cfomg&nds that are
0. acri

chemﬁl:glfl}l Jﬂibtle% 291% tflart] Eeln%%erea%q}t/ syanrt %F%%%(‘ﬁi tF% quew‘o}vg fbtihf/ pr gy lwell a5 those
methqdp, gqﬂfg;th beﬂn:m Fromyrp ity |ayd1],abH3 stagtimg matdrialse Il substltuent is 1tse1f substituted
with 1368 @lﬁtﬁ t&h@ Bhp, 1tt1§ﬁ‘f§iglfs%&ﬁ§ he{é%tﬁ@ﬂ;lé g%lrlﬂg/ﬁ mayQD ol Ia.ﬁ% Férbon or on

oxazol yl I SOXazo
differgpt cargprsy fo | owuaﬁaa%ﬁwcturswsrlbs ylhe phiss ‘émy@nabm sibeighicneith one or

more é\ﬂ)sﬁmédﬁs ’tsh@lldj&f t'aKHnttd) BéleiivalRal BHRCHESsE “(Q)%Io by sul substltuted vgth at least one.
t@gf é al so understood to includ
|

substigdF G ey 5 T e SHOE BTl M Ho o e sxiituents.

er
cases Wwsarsel hdnen, Helk@r tkaﬁt}thdeﬂ WOBEutBRh biagchBi @ﬂfﬁtﬂafgh@ﬂﬂm saturated

ahphaﬁE‘ BydrbdABboh SrddBEhA n% §g9c1ﬁédh i n%@ﬂ)ﬂ?ﬂb&? atjgﬁlg ef*cgaegca(?t{qlg % C1-C10, asin

S erstoad t IS via
C1 dlp ﬁB(Y’o s %ﬁﬁe‘i Wén%%@r%laf bavingonal: di h@. T.i8n@or 10 carbons in a linear or
branchied Srendeini¢stl For é&hﬁhpfee‘fUP-éﬂﬁill%ﬂ’oﬁﬁ&hgally%clud@?ltn%ﬂcé(tﬁglly)z-propyl, i-

d herein is intended to nean a 5-

PIOPYﬁﬁ I?Btéffé&u'd}» SRyl pensi, hesylghephidctyl, rmemé;dyexlcané so on. The term

“cycloalkyl ahdahgmbideyalib sstaraféd laﬁﬂ%@ ﬁ&&&%ﬁ%ﬁ lg?%b %Qvngg B0y eB%ed number of

R T B By i S o OES M Ee
cyclobmtgrh,tz -gimd-atydlerieetyh ayqlé}&xylazﬁrxd\se loh Bﬁm@hﬁﬁﬁdﬁl@mfw the 1nvent10n the term

“cYclotaﬁ(gf ’Zlﬁcg\%/cg% fﬂy %R)ﬁ{) 0 crgulg u%dl%{?lé l%ovF apff ﬁftF% cilglef Ranocyclic
unsatufaid Wﬁ@ hY@répﬁzb}nmr@@z cHoy Exanipdm ZoyClonkkpl s defined in this embodiment
1nclud&ec!}éléf)1%f)ﬁzﬁé‘t}ﬂrl~cygl@§}€ }’1 ?a{ﬁ{e\/ﬂyi C}Q:?C%%l@'% lrzlglel?t’éfgcyclldpentyl, cyclohexyl,

benz thlo ben oxazo car . .
cyclopgnfp m@%%ﬂ@ﬁPﬁ?l furanyl i m dazol yl, indolinyl,

i ndol y ll“he tefifl Od 1R drRY hnearis @d@&l‘ébé&b@n dﬁ@ﬁ%@?&fplﬁﬁﬁﬁé’ he specified number
of cariod QMO Y example, “alkylene” includes - CHp-, -CHpCH2- and the like.

When used in the phrases “C]-Cg aralkyl” and “C1-Cg heteroaralkyl” the term “C1-Cg”

refers to the alkyl portion of the moiety and does not describe the number of atoms in the aryl and
heteroaryl portion of the moiety.

"Alkoxy" represents either a cyclic or non-cyclic alkyl group of indicated number of
carbon atoms attached through an oxygen bridge. “Alkoxy” therefore encompasses the definitions of

alkyl and cycloalky! above.
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I soqui nol yl, isothiazolyl, isoxazolyl,
napht hpyri di nyl , oxadi azol yl, oxazolyl, oxazoline,
w0 s@garaebi ne, oxetanyl, pyranyl, pyrazinyl, pyPE@wuk004/025980
pyri dazinyl, pyridopyridinyl, pyridazinyl, pyridyl,
pyri mdyl, pyrrolyl, quinazolinyl, quinolyl,
gui noxal i nyl , tetrahydropyranyl,
t et rahydr ot hi opyranyl, tetrahydroi soqui nolinyl,

tetrazolyl, nu‘irﬁ)terlr &%%&pMBﬁlg%l e[c'iflfgfa%g @rgngl“é(ﬁ(eqﬂ ‘}éé&% ¥ bon-aromatic

thlenyl triazo azet |
hy H‘@Rb&ﬁy 1%fgﬁgﬁygranc§¢cbgrca§honWntanp;pg)@pm& tQ) carbon atoms and at least one

carb@ytoicaibBn &%Mond Wﬁfe&'blydin@ )é!i.rborm%rcﬁﬁﬁh H&%‘le bond is present, and up to four
non-%\Jla ngtmac ho%' cI n dou% eh%gcﬁsnma PbgOIé%Sflg([ ﬁ[‘?ud% h%?’] gp alkenyl” means an alkenyl

enzo urany
radlcdl ltayﬂxgcffm{tz mmﬂioy htondi h}kﬂﬁﬂfgbb’t@ﬂ mlclude ethenyl propenyl, butenyl 2-
methg bﬁ%d rl%!n{in dcﬁo%o P’gl l"I%e at}/%%/hg rbé'%n)?é%c* ‘gféﬂ?lgﬂpo{'&m%’? 81 zafﬁ(en}X group may

OI S
contgi ﬂgidbﬂaimészmdymay bel iskbptimtsp i sasubstiphited alkdnybgrowpyis axlhiel.,

di hyd |
d: hy d: g%ﬁlé {ne%}j Yk nyfj" Qf%g éé) g ¥§ec{r§g§ggop¥+d1ca%tﬁ¥&{ BPNERQ Y Lychc

Contaalinngf fPwtdip A0 Pzam ajqms aaFl BtAgRs6 el cazhww carbfintixiple berdi &fpytp three carbon-

carbahi thipld bohdsi Im&diepfaserﬂl’ﬂh)ddr‘dg{%taﬂl@mpﬂy Imeans an alkynyl radical having from 2 to 6
of ur anyl ,

net h di benz t et.rahydr an
carb R AU DR T AN BT, iy B ot b soron. The
straight,fbedneheioy chotic psitios bf thelslkinyt group &@Y Eotdia ripletdh M a9 Be substituted
ifa s%sfﬁﬂtei% %q}#%ﬁ@)ag glgqcatg’& eferably, heterocycle is

selecte

azepl none, benzi m dazol yl,
2- di azapi segna inSthSa@bMylllentsznaymedaﬁmﬂdlthhrmge of pafodng lthat includes

zero, Is8ENAL (OG0 YMylen8BIyP N0 hrly ¥ kake P toRIphEHL thil BErRN @A Gl include phenyl

B SR o BASLER , FeBe O o

tetr ahy Ak QicABEtein) Ur1Nlinteriad td Ilﬁéﬁl%& stalﬁé nﬁﬁ&fygﬁﬁ cﬁtbﬁ:gchc carbon ring
ose of skill int ' " hal ogen

of “PJ&amﬁsr“é P Fie, et Eeaft&nﬁ Feg ﬁ@éowo%amaﬂws sysh ryl elements
inclutle pi’rmylalraj)hlhgl;i etraffldeonaphiiyil, indanideiny |b1pha{y|K ymy:bses where the aryl substituent

is blcgglg a?ﬁ lohé/ J’l?%i@ %XA-MBH;%Ce rbtgs? rx%éuxis%ag thaF at%sh%e\ﬁ? }s)(/t?ttg%aromatlc ring.

unl ess ?Eb%@m th%tbfltryl @elfsmhlmelm,trhwpmts@ staBlemoameaiid e, bigyclic ring of up
to 7 ddehs 1A rhﬁél wheidin Qﬁea%yaﬁtﬂn% pd ﬁngﬁct Jﬂﬁ QBRaind #6h ?rto 4 Hgtgrgatoms

substituents selected fromOH, oxo ogen,

selecigdl AoRythagronR congistingeat & Hapd ﬁyHete@awhgra@psmmmm PARpe ¢ of this definition

inclufd e bieGionihitedB.da&@indN) carbikolylﬂlcﬁmﬁﬂﬁﬁ,, uirfoxzﬁfﬁ?l pyrrazolyl, indolyl,
¥ | ow ng

R SR R RS o iy i o
isoxaz¢l -G, pyr@tiy] QhyidAGHpidingnplrEwdiag, p)lrfbl}d,aéﬁzﬂlb/ﬂkoqumohne As with
the d%fglitlﬁ]o%t'ﬁ%gltgte{o%ecse l%ﬁb%, Bhe%er@?yla r1]sda|:1\)so un Qrgtogcp t% 1arh(1:“de(iil$e oxae derivative of

any nitrogen-containing heteroaryl. In cases where the heteroaryl substituent is bicyclic and one ring is

non-aromatic or contains no heteroatoms, it is understood that attachment is via the aromatic ring or via
the heteroatom containing ring, respectively.

The term "heterocycle” or “heterocyclyl” as used herein is intended to mean a 5- to 10-
membered aromatic or nonaromatic heterocycle containing from 1 to 4 heteroatoms selected from the
group consisting of O, N and S, and includes bicyclic groups. “Heterocyclyl” therefore includes the
above mentioned heteroaryls, as well as dihydro and tetrathydro analogs thereof. Further examples of
“heterocyclyl” include, but are not limited to the following: benzoimidazolyl, benzofuranyl,

benzofurazanyl, benzopyrazolyl, benzotriazolyl, benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl,
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can be taken together with the nitrogen to which they
are attached to forma nonocyclic or bicyclic

whedsoorytl e with 5-7 nenbers in each ring andPCT/US2004/025980
optionally containing, in addition to the nitrogen,
one or two additional heteroatons selected fromN, and
S, said heterocycle optionally substituted with one or
nore substituents sel ected from Exanpl es of the

. t: t b . L i e. .
LIRSt B Bl SR Al A i,
isoquinofsdrisptiiazalyli isoxapalyl oreahthyyrislinyh oxadiazelyl. wkazalyb waazekneyisorazoline,
oxetaﬁ%ggyer%ﬂyg,?graﬁﬂ.f&p?yrl\l ; 1, I\;})}Hﬂ&}nﬁ/},W{lﬁpyflmfﬁﬁ?%yrﬁwlh I{yH I\f;l’ pyrimidyl,
pyrrolybquinazqlimyL. gpinoly}, quinoxginyletralyydrRpyrapyd dgttahydrothioyamiess,
tetralgyrhbisaqénaling/l, redzaylcthrdzoRpyridys yhishirohe thiadod, thi@%ﬂ,tthﬁolyl, azetidinyl,
o O RS 8y D 52 358 PEDES S oo,
thiomoyphglizyhdlilydrobenzmirhifazolyhtdiiydiohenzofurnall dihy drobentathioplenyl,
dfhy%%én%%%,lyl,gﬁﬁrdgfuﬁgg@ e%otéﬂpfgg%gl,Lh‘%fé)gl{@@&nogﬁ}%ﬁ&%%olyl,
dihydgeisnshipgoll.e dibydrooradigeol s dibpdreoxarobd tdiydemyrazingl, dibydsepyrazolyl,

dihydedp9 i Iaamy & spyeimiding, DRIRSREYEA, %ﬁlyﬂﬁaﬁin?ﬁfgl,}iihx?}?rg\%?razolyl,‘

N R TN L MR AT
methgerfediokyhiehanyl, wéttahydvoferaayl, amdn&rahgdicthienylasmdewbadésTriréof. Attachment of
a hete?&?rclgf su%M&en% %Sotci:l}r Q/l%qltcérb%g gt%r%norfv{aoa epel-roalt_clml R - RN

Preferably, heterocycle is selected from 2-azepinone, benzimidazolyl, 2-diazapinone,
imidazolyl, 2-imidazolidinone, indolyl, isoquinolinyl, morpholinyl, piperidyl, piperazinyl, pyridyl,
pyrrolidinyl, 2-piperidinone, 2-pyrimidinone, 2-pyrollidinone, quinolinyl, tetrahydrofuryl,
tetrahydroisoquinolinyl, and thienyl.

As appreciated by those of skill in the art, “halo” or “halogen” as used herein is intended
to include chloro, fluoro, bromo and iodo.

The alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl and heterocyclyl substituents
may be substituted or unsubstituted, unless specifically defined otherwise. For example, a (C1-Cg)alkyl
may be substituted with one, two or three substituents selected from OH, oxo, halogen, alkoxy,
dialkylamino, or heterocyclyl, such as morpholinyl, piperidinyl, and so on. In this case, if one
substituent is oxo and the other is OH, the following are included in the definition: -
C=0)CH2CH(OH)CH3, -(C=0)0OH, -CH2(OH)CH2CH(O), and so on.

In certain instances, R8 and R9, RC and R¢’ and Rf and Rf are defined such that they
can be taken together with the nitrogen to which they are attached to form a monocyclic or bicyclic
heterocycle with 5-7 members in each ring and optionally containing, in addition to the nitrogen, one or
two additional heteroatoms selected from N, O and S, said heterocycle optionally substituted with one or
more substituents selected from R7. Examples of the heterocycles that can thus be formed include, but
are not limited to the following, keeping in mind that the heterocycle is optionally substituted with one or

more (and in an embodiment, one, two or three) substituents chosen from R7:
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R In an enbodinent, is selected fromH and al kyl. In

an enbodinent, is selected fromH and alkyl. In an
werodiazent, is selected from al kyl -O Rg and aP&¥US2004/025980
NRfFRf ' , optionally substituted with one to two

substituents selected from n an enbodiment, is
i ndependently sel ected from hal ogen and OH In a
further enmbodinment, n is 2 and is independently

sel ecte om hal n. In od| R 5is
indgg_ dent\ yesgf ectgd §rqnH, ggzngaﬂ‘ %ﬂﬁé S
enbadi‘tent ./ te i s\1, fldoro an n an &r /

enbodiment t is 0 and is quoronethyI In an
enbodi nent, R |s absent. Included in the instant
inventi gp.s th ee form conmpounds_of FEqQrnul a

as ce_Ll al y a cepf ab Its A‘H\
ster§%|30ﬂ% g % @ggj;;c c NundsSC&

exenplified here|n are t he protonated s of° amwne/
compounds. The term“"free fornt refers to t he an1ne

conpounds non- form enconp d

phar bra 3 g Acc pta )| /Iﬂﬁt /ﬁﬁﬁf i ncg-u

sal t eg Pfic ds d scr
her ei n, al so all the typi cal pharnaceutically

acceptable salts of the free form of conpounds of

Formula |I. The fJee formo meHspeC| c~sal t \”
CO”’DOV ed ma i spl aged dsimg\tech qug
known e a t. E?FNexa t e T ¢ ¢rn1n§§
r egenerqted tredtin e salt wt Jui t abl e
dilute aqueous base solution such as dil ute aqueous

EI?CO; bgﬁ’ta‘i% a1n.1.rhs a%? : Sen ¢ e%,s maoﬁlaﬁ% Sflcg}th?tgg% cap, Ry faken together with the
phosplesqye ¢ Whieh thay trefatizalred @(meV\#]mDchypllcélﬁiEchycquW}tB 5-¢/ahembers in the ring

and (?Eﬁpﬁg tc!gﬁ: 3§‘ Yh Qd(ﬂl?o SLQ ltﬁékh'l&dggﬁl ohgmptglt) Q{Icﬁﬁ&la}/ﬁeﬂé ?ato#ﬁ%’l%elected from

ase salts are otrherw se arnaceu
NR®.& eid sty hetﬁr@cxclﬁeqntlowély 5@&111#@ Witheae pbmﬁrs sflpstitugns Eﬁi@@ﬁ from R7.
Exanfleslof fhe |h@t¥ﬁ>@§'dl&rihat ERER R RER lﬂﬁc‘hﬁi@' BuY ar@ 26€RAiRA!E the following,
salts Rg i nst ant co&ggﬁgds can_ be synthesi zed from
keeping in %ﬁ&&ﬂ detgrocyql§ is op UBFER BHD B4R (g izsn@mbodiment,
one @ tw@Gulshtitien® cigisyn HymRGnvent i onal chem cal net hods.
Cenerally, the salts of the basic conpounds are

prepared either by ion exchange i
0 Q. — oNye! O N
é \\P § \\P o) § \I\D/ \N g \\P/ :> g \\P/ :>
—_ — _ _H —
C / \__/ o N
Re
i
o) Q Q o) o)
A\ N\ \ /0 N\ O AN
O O ISR 8
Re

In an embodiment, R1 is selected from H and C1-Cg alkyl.
In an embodiment, R2 is selected from H and C1-Cg alkyl.
In an embodiment, R3 is selected from -C1-C1( alkyl-O-R& and -C1-C1( alkyl- NRfRf’,

optionally substituted with one to two substituents selected from R 10.
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chromat ography or by reacting the free base with
stoichionetric amounts or with an excess of the
wale@sneosal t -f orm ng i norgani ¢ or organi c aciPCT/HS304/025980

sui tabl e solvent or various conbi nati ons of sol vents.

Simlarly, the salts of the acidic conpounds are

formed by reactions with the appropriate inorganic or

organi c base. Thus, pharmaceutically accept able salts

of the nponsof his.in n e the

convent 'ohar "RoRo §H %ﬁpf"’%deﬂé e‘&% g’ﬂlr?agn%’flq}ﬁ Ig a further
embddiraentni 9P armbR 4 xsnuﬂrepleddyntlyesalettemgom hh)lagsnc I nst ant

compoun ﬂ’l a ehl%oﬁ&eh{‘ﬁ gsaiﬂ(!le%{er?d’enty s%%n{teg frgr%ll-? halgge%%aéld OH.

exanpl e, conventi ohal
der i vediransmbpdimenatic . BRI ig Sueroand RS isy®ir ochl ori c,

hydr obr ﬁanSthexséﬁhfoHﬁdeﬁt t R ARG is f[h'&fb’ﬁiéﬁ{&g nitric
and the_lik as wel | as salts prepared rom organic

aci ds s@ﬂ?eﬁibo dipert R iggbseitoni ¢, succinic, glycolic,

steari CInclulaé‘d ih ‘ﬁhe it ﬁweﬁtlﬁihtl@ﬂhb Gree fokrth bf &)mp%ﬁﬁ'd%lro@ F6rmula I, as well as
nmal el C cetli ut am C,
the pfiSestiticall At nIF Kt S T prter B, B5S o o Ssfitc Compounds
exemplifiat liegsin 4re the pr@suatddaalitsogf ambtelvamesunts. OI’he(Ienre‘tfhaalﬁrﬁm refers to the

amngh&ht}oﬁji?&'lg O@%ﬂlf 1. Thg‘ gﬁcg}ng&' e%i[%h%]:[rﬂacéulflge{l aa%get Lca%l ﬁjs not only include

. e conpoun
the s3lis exemppdified fog Ehetsmﬂlfec COFPQRTTY deaqnb@&eteyl é@t@ésptaa blheetyplcal

phanﬁ@leﬁt&auy &Eﬁﬁaﬁﬂé QS théfrw BRA Bﬁ% g@ﬁr{@s BPFJrHBI&EIUfﬁeCf?Je'fé!m of the

g &0 n- tOXl c bases | nC udl ngl norgani c bases
spect 5’3?1‘?“6‘5 Fradied gy b ol oo L ERREP i?éﬁvglam ithe a5t Fiog example, the
free foﬂﬂ: {nujdﬁe Iagammafwmsy ti@aXMghd Kalt valaGuidle cﬁl@&pﬁﬁeouﬁ B4k is6lution such as

o GG R0l bl TS AR R o ooy e fee forms may
dlfferFfa)m thein kreapdcyivepsali fienms e dmewlst tohrertaimphysicalnpropgeaties) suoh as solubility in polar »

solve?@ i 'ela[gﬂl aMa@e?ssa;ltF @e%ﬂfé&r\/\? 99%1#%&9&&%1@ € ﬁ vtaﬁ?tqg rtl|1e\1/rerg:jspec:tlve free

arnaceutical [y accepta of gani’c
fom%faéﬁgp?sﬁwflﬁbi?em@ﬂ% of primary, secondary and tertiary

am nes, Ti\Whdinlabdthiesyartdpedld afd diheBstiR bR uhds can be synthe51zed from

occu substituted am nes, .cyclic am nes and aB
the C‘?"Eﬂ?“%‘i@(ﬂ% g’ﬁb‘@"‘?’@%‘i‘ Tfaich goptgin 3 dasig i aﬁ‘id’r‘fén"l?ﬁéf’w%emlonal Chefmcal
meth@.-af Gememﬂly, b edlispethe Nad}&conqaobﬁn z2y @égad @ RRG bR R ¥kchange
o Ry At RBE RS ot RIS TR 5P CENIB P FAcAS of the desired
salt-fwrmtg1y¢muncp¢r®trgame acitie t kyitaplepselverdioneariogd eondbiiariens of solvents.

I

Sll‘nllgl]l 2 FI%EQIFQ dt tﬂ]’] a]@f Fcuéga Bl%]éis Q%g{’%ﬁgl Re%ctldnsc’ Qfgcfl gr%yaﬁgwppeﬁe inorganic or
Organﬁﬁtﬁé@( i di ne, poI yam ne resins, pr ocal ne puri nes,

t heobr Ol'ﬂu@ q)hmtrﬂab&ﬁlbédiyai&éﬂ&bletsﬁlt%:tﬁ&ydoﬁlﬂhﬁﬁs _cﬁq this invention include the
ne and t he

t t k
o b o N S5 Bt 1 b S i v

compoh@ricyithmdna@fmicsor affniotabidr For example, conventional non-toxic salts include those

derived from inorganic acids such as hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitric

and the like, as well as salts prepared from organic acids such as acetic, propionic, succinic, glycolic,
stearic, lactic, malic, tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic, phenylacetic, glutamic,
benzoic, salicylic, sulfanilic, 2-acetoxy-benzoic, fumaric, toluenesulfonic, methanesulfonic, ethane
disulfonic, oxalic, isethionic, trifluoroacetic and the like.

When the compound of the present invention is acidic, suitable “pharmaceutically

acceptable salts” refers to salts prepared form pharmaceutically acceptable non-toxic bases including
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that the conpounds of the present invention are

potentially internal salts or zwitterions, since under

physi ol ogi cal conditions a deprotonated acidic noiety

in the conpound, such as a carboxyl group, may be

i s el

inor H cgaﬁ%:eg gn@é}garfléal%agersn gﬁﬁg Jeg(}%c{:frngﬁﬂ{ %ﬂ olnnltcfgﬁg IGI%mum ?mmomum
Calmgmp?qpp@rn&ﬂ@dfe@PuSallmnatlmn@m (mamn@tsylts, QRGNS Bptassmm sodium,

zinc Qﬁ’cﬁﬂh@ IR Bartliufaf P BrRErRl 98 thel HimbriRtirh QWcigh, ﬂﬁgﬂeﬁ\ﬁh@ 6t5’s@§1m and sodium
I n the Schenmes and Exanples, are défined

saltscﬁiltsfeg}ved ifom WCaylt}cgﬂl}d %@gt@lw@n@ﬁpp hpses 1nclude salts of primary,
secoﬁdaa}t aranatiyry ﬁhﬁh‘ég stibsgitutdaetifds FN&ehg! daﬂlﬁill@ occurring subst1tuted amines,

i.et hyl am no fur t 1
esel D P B ot i B B AP B BRe e B SRl NN
dlbe@yfﬁﬁtylﬂpbdmnmmedefldﬁhﬁ 2-dAetbylaminbekret, RaieetbNGQnBithanbl) yihanolamine,

ethy]%%ﬂgal?ﬁﬁhﬂl -ethyTon E(Eﬁlﬁ: h ?fp%ategﬂﬂlg'%gglnrﬁ:%? rﬁ?@%ganﬁﬁeehg{uﬁne
hydrﬁ@;mrrﬁetswpmlaﬁnn%iysu@ m@h:vlgwnmw @@ph@nglmr@mpdeperldme polyamine

h&HMhBSRARRE e 18k 4 AN 1 trometh d
resm:glerhaugglgi Ef fect PTC Phgyse tnr aﬁsf@%%ggt al ya%y armréed omethamine an
the Likg,/ { but yl di met-hyl silyl chloride TEA Tri et hyl am ne

The preparation of the pharmaceutically acceptable salts described above and other

typical pharmaceutically acceptable salts is more fully described by Berg et al., “Pharmaceutical Salts,”
J.. Pharm. Sci., 1977:66:1-19.

Tt will also be noted that the compounds of the present invention are potentially internal
salts or zwitterions, since under physiological conditions a deprotonated acidic moiety in the compound,
such as a carboxyl group, may be anionic, and this electronic charge might then be balanced off
internally against the cationic charge of a protonated or alkylated basic moiety, such as a quaternary
nitrogen atom.

The following abbreviations, used in the Schemes and Examples, are defined below:

CDI 1,1’-carbonyldiimidazole

CSP HPLC Chiral stationary phase high performance liquid chromatography
DAST (diethylamino)sulfur trifluoride
DCE 1,2-dichloroethane

DCM Dichloromethane

DMF Dimethylformamide

DME 1,2-Dimethoxyethane

DMSO Dimethyl sulfoxide

EtOAc " Ethyl acetate

IPAC Isopropyl acetate

LAH Lithium aluminum hydride
LiHMDS Lithium hexamethyldisilazide
MsCl Methanesulfonylchloride
NaHMDS Sodium hexamethyldisilazide
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TFA Trifluoroacetic acid THF Tetrahydrofuran The

conpounds of this invention nay be prepared by
weepsoyi2ng reactions as shown in the foll owi ngPET/NB2BE025980

in addition to other standard mani pul ati ons that are

known in the literature or exenplified in the

experinmental procedures. The illustrative schenes

bel ow, therefore, are not limted by the conpounds

H + > - r —erthe HE S Il | £
—tsted—or—byany particutar—stbstituents—enptoyed—fort

NOE; | | ustrati ve| Nutlgso Querhaugeddéffact uent nunbering as shown

prcin the scherrelshagé)%sfgpgmﬁfsgessar| ly correlate to that

gsed T thegtrarms_and_of ten,—for—ct cuTLy, asimgte
TBSGyhst it uent | &rt eihylsidyh e :

TEAMUl tiple subsfﬂlgtmﬁl e,are al Iovved under t he

definrtions pf Fornmul a I herermabove. SCHEVES As Shown
TFAj n ScheneA,  KE§fluproaceticagidst i t ut ed di hydropyrrole

THEI nt er medi at e] Ax@njRYfufig Obtained fromreadily

avai 'abl'e surtabl'y subStituted -phenyl giyci nes.
Follomﬁng the procedure descri bed by Van Bet sbrugge

Tﬁér aimpahmd bDMis ilRQtion DDy be%ﬁ&ﬁreﬁ%?@)nplo@ﬁlg -r@lcﬂlc}ﬂs as shown in
the fcél%%wér}g sg&e&X 83)8 Pdd/_\técin?% 8&1 v\ﬁp %tﬂﬁargwg}%ﬁf g‘?’?srﬂ‘ag g}ieg?ngwn in the literature or .

exemplied id ¢ls axpéranemiad prategiurks. The ilRistrhtéerischrnex balaw i therefofe, 4rh@ot limited by

the c@xh%(&ﬁlln&sclis%d%fr P&‘ : IH!T eﬁh Icmﬁfglbp[%ueqﬁst & g@ﬁ f@tlﬂlg{ll%}%?urpxseé Substituent

ation o trogen prow I nterme
numb@yeg asheV D i thhetheras sleesaiey hecessamly ceselite & thef used in the claims and often,

for cl'alnttye:{ fﬂfﬂé albeithen®is sHé\en ittaEﬁbdQ@m@QBﬁﬂbo&a WhEdRekhl substltuents are
ﬁ%%‘{ ttg]glncor orate a sujtably substituted phenyl

allowgd irpdey; thedlg Bﬁﬂié’ Aeree®Yeon” and oxygen
protection |eads to the protected internedi ate A 8.
The enantionmers of A-8 may &t[Lﬁ%Sbe separ at ed

utilizing chiral chromat ograp'ﬁ—c—t echni ques. The ring
ni trogeAs slwnnm&rhemeAr bacd. 2disvistituteddilyiopgecie intaymediate A-8 may be

obtalﬁ’erd% Feaﬁlgﬁa Qlﬁatble S ‘iajyr éﬁ@gtﬁ&@&' 4}( @%ﬁﬁ#l}rgﬁesAFgllmxiﬁgﬁaigﬁrogedure

| ust rat ation o uori nate
descr&mi Ao Yep Beiskipgas el 51 Uéettrahw 199% B3.ORE-148) Be écelbdro—phenylglycine A-
3 is pRipRfRA| HediRtionldTeheCdster Aty Elﬁz@ﬁ&l \ditl@@&lﬁﬁl?ﬁﬁﬁﬁdagol@ﬁi'o(/i%esqﬁﬁérmedlate A-
4, Rl{tﬁetél?lg]h gyﬁ{h? 1(e9 f @t S;]g)s)lc (ﬂe?' ln\.l ﬁgw & aﬁ%‘g{' mat 0 |ap<§ fﬂ%&atlocljl of the nitrogen
prov1dé’$l1ﬁlﬁimeﬁhtmt Qy¢liapiitnent dedartiogyleton réﬁllts hﬂmm&dlaﬁd%l@l’fﬂ‘he ring
carbon%l C%,txj (f‘h%n Be Prﬁlyzt%% {onnqgo%jora M Qqut)]?/es{ﬂl)sg{urt]eed p[ﬁgl}/yl trntc]neert]y. %%bsequent

saponification and oxygen protection leads to the protected intermediate A-8. The enantiomers of A-8

may often be separated utilizing chiral chromatographic techniques. The ring nitrogen may then be
reacted with triphosgene to prepare the activated carbonyl chloride A-9.

Scheme B illustrates the preparation of the fluorinated aminopiperidine B-3, starting
with the N-protected piperidone. The cis and trans diastereomeric pairs may often be separated by silica
gel chromatography and the enantiomers may often be separated utilizing chiral chromatographic
techniques.

As shown in Scheme C, such a fluorinated aminopiperidine may then be reacted with the
dihydropyrrole intermediate A-9 to provide the instant compound C-1.

Scheme D illustrates preparation of 2-fluoromethyl-4-aminopiperidine compounds and
incorporation of those groups into the compounds of the instant invention. It should be noted that

fluoride displacement of the sidechain hydroxyl in intermediate D-3 often leads to both the desired
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i ncorporation of those groups into the conmpounds of

the instant invention. It should be noted that

fluoride displacenent of the sidechain hydroxyl in

intermediate D-3 often | eads to both the

mtergl@&ilatre %jll %@tﬁgﬁ% %ﬂs é%ng ‘L;ﬂ{heD r5 ﬁ‘geslg dyjm%glgéé%gmpounds may be

onpound termedi at e -conpoun
sepa@éeé&a/athéajgwhr@maiog@p@el chr onat ogr aphy Scheme E

i1lustr @E%e@ﬂlﬁ&tia@ers ARk} R fRArAion R iRl omethyl-3 3-aminopiperidine
2-fl uor mﬁt hyl - 3- am nop| peri di ne conpounds 1 n which

Comle%dssw s ePanerhery rmgdipater saoiRgpdysedduced. As

shown i AsSkdvamRSclen®B & atel Gf the hiteh] MdietyTBf £10YQfunderf alkylation with a
Vanegra%/frgnd &rgo al kylation with a variety of reagents. As
&¥%4ted in Scheme H, repl acement of the hydroxyl
noi ety @6 ilbstpedindclisrhe My itplamsutiof éelhydwuidsihdiéty bBdmpound C-1 with a

i A LBy OGS PRARLE ) s

alkylptigpy mawltlmmaawgnpmﬁ | illustrates the

Sy nt hessgheftle I21ARNROSHE §3IntHeM§ 8tch- ﬂbﬁﬁéﬁ&ﬁﬁﬁédcﬂﬂ%r&ﬁ%@égﬂ?ounds of the
stant. i nventi on. @ar ation_and di'spl"acenen

insafiinyegon deragraten ECOHACOEIEL e P PSR Al Gy B ommediat 17 with

the amiriopiptfidinsproviag theimbtaitrempsad I-des t he i nstant conpound
n.of. the 2-

1-8. Sc ustr at [

Si dechalg?e;he 8\}61?‘13\% e h%nhozoﬁaﬂ%ngﬁqegf?}kﬂsmﬁ?mfo §r°é(ﬁlal§ﬁém5tam
comppurds JSchnddels K to Mil.lustrate further nodifications

of the &enfl i@ﬂ) 1'llg§f3clﬁz%ﬁhe§ hﬁﬁ%ﬁ:cﬁg)gwhf tlﬂe E{éleallfyl sidechain starting with

i nternmed at e

the na?ra@mre@lcﬂemdm%l o T%Jétﬂé@chmﬂ@ K. the @ldelgida FH1 isdvegted with ¢ Geignard reagent,
such @arﬁdlkﬁdfmhar@rtb mrde thetI@dlﬁRPUdn%uﬁchﬁ 1hydr oxy corrpound

K-1. ch‘ﬁ@ #d ust s honol ogati on of C- 2 side

chai n mg EWGES P@tl?l} %fél(leeg Zﬁdleﬁzhgn The aldehyde H-l 1s treated
with p phspitanaetet aatl ﬁxe&nﬁijugehﬁl dvabik bodt ie thefl @adated tb grdlide She ester L-1.
s I8 CORHES LB 5 P TR Sy R . o
redugively ﬁﬂt&lgtetarseltdﬂﬂﬂibydeted_arﬁme errc\hdedhﬂ ins@oiLcotipueldyl 4. Further alkylation

of L-2ksk¥dodfi&udegli t ably substituted amne to provide the

instant _conmpound L-4. Further alkylation of L-4 is
al so i | Psheme M Blystrates fluorination of the C=2 sidechain and subsequent conversion of the

hydroxyl moiety to an amine via displacement of the corresponding triflate with sodium azide. Scheme

N illustrates incorporation of a difluoromethyl moiety into the C-2 sidechain.
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Schenme Millustrates fluorination of the G2 sidechain
and subsequent conversion of the hydroxyl noiety to an
wa@eiose1920a di spl acenent of the correspondi ng tPCT/USL064/025980
wi th sodi um azide. Scheme N illustrates incorporation

of a difluoronethyl noiety into the G2

si dechain. SCHEMEA 1. HO EtOH EtO R5 2. PhCHO TEA A-I
A-2 1. NaCH, -CEet allyl bromde, PTC5 . LAH 2. HO,

Et O2. CD, TEA 1) Rud ;m_ MeCOH, HA 3) NaH
A-4 R5 BrCH CO IBu A5 1. N1LiHWDS 2. H, D
2. Suzuki pA- 6SCHEME A (continued) RS 1. NaOH EtOH

tri phosgefe T= 2. TBSCl, Im DCM 3. CSH HPLC N '-OTIBS
H 4o NHz 1 Hel, Bron 5O N -Ph
=
Rl 2. PhCHO, TEA g5 |
N
o)
1. NaOH, OEt
allyl bromide, PTC =~ ps_ LLAH
NH2 \ - >
2. HCl, Et,0 Y 2. CDL, TEA
A-3
o) o)
o) o)
N 1) RuCly; NalO, N RS
H—N N S //
2) MeOH, HCl O‘(
3) NaH 7< O OMe
5
‘ Aﬁ._ R BICH2C02tBu _ﬁ O
RS 1. NaHMDS
o X LN
\ | 1R
1. LIHMDS x Z
2.H" A N 2. Suzuki
)0
A-6
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A-9 SCHEMEB 0 1. R NH 1. TwMsC NaBH(QAc) N TEA DWF D

E 2. Selectfluor 2 . BOC O TEA CH CN DCM 3. CSP HPLC
w@25B1R20D RL C N 1. ,4-cycl ohexadi ene Pd/ C BPCHUR2004/025980

HCH) . CH=O NaCNBH , MeOH CH (CH )0-5 HB-3 B-4 1.

HCl (g), EtOAc 2. K CO, H OSCHEME NHR1 1. TEA ' OTBS

2. HF-TEA HCN Q X | A-9 SCHEMED

SCHEME A (continued)

1. NaOH, EtOH

2. TBSCL, Im, DCM

3. CSPHPLC N
H o= N0 A
SCHEME B
0
0
F 1.R'NH,,
. 1. 'TF}E’I:C];MF NaBH(OAc),
0" O 2. Selectfluor 0/& 2. BOC,0, TEA
CH,CN DCM
3.CSP HPLC
B-1 B-2

ﬁ\oj\ww >L j\ _R!

F 1. 1,4-cyclohexadiene O N
Pd/C, EtOH ('j,F

Y

/l 2. H(CHy)o.sCH=0, N
!
0 0 NaCNBH3, MeOH CHZ(CH2)0-5H
B-3 B-4
;
HN’R
1. HCI (g), EtOAc E
2. KzCO3, HQO N &5
|
CHa(CHy)o.sH



Me . S -pyridine, TEAL DMSO'CH CI Ove 2. MeNH NaCNBH |,

Ove MeOH AcCH 3. BOC O TEA, CH O D2 DAST, cHCO , 1.
whe®dsoT9hs - 78 Cto t 2. Pd/C, , 4-cycl ohexadi eneCT/ESI0BH/025980

3. CHO NaCNBH , MeOH AcOH D-3S CHEMED (conti nued)

M- i + FMD5 D4 . HCl, EtQAc 2. A9, TEA THF 3.

TFASCHEMEE SCOC , DCM

SCHEME C

NHR?

o

A9
SCHEME D
oH _ O J<
1. SO5-pyridine, TEA, Me‘NJ\o
DMSO/CH,Cl,
OMe >
N OM
/& S 2. MeNH,, NaCNBHs, N ©
o "0 MeOH/AcOH /K o
© 3.BOC,0 oo
D-1 TEA, CH,Cl, D-2
| 0 )< DAST, CH,CI
] 2\s12,
1. LiBH,, THF Me\NJ\O -78°C to rt
2. Pd/C, 1,4-cyclohexadiene, i
EtOH
3. CH,0, NaCNBHs, N OH
MeOH/AcOH Me D3
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H 2. HNVeOw TEA H 3. Mel, NaH Ph' H 4. DI BAL-H Me
fl uoroacetone, OH Bu BOIf, JPr Net,CH Cl . Pd/C, H,
WwWoi2008/029208wer n Oxi dation Me OH 1. H NVe, NaCNBPCT/USE0£025980

A-9, TEA SCHEMEF al kyl-1 NaH DMF N' - Qal kyl
C-ISCHEME | . NaH, BrCH CO tBu 2. DIBAL-H, CH O . 3.
NaBH , THF/MeOH -R5 1 MsCl, TEA ''- \ 2. NaN DMF

SCHEME D (continued)

| /N
Me Me D-5
D-4
1. HCI, EtOAc
2. A-9, TEA
THF
3. TFA
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N 3. PPh, TH/HF G| G2SCHEME Hl H\RR ', 4 A nol
sieves R Na(OAc) BH, DCE . N - R RO' H 2SCHEME TBSQ
WER®0(F s (COCl) CH CN DMSO N N 1-1 BOC 1- 2 BOCUS100M25980

RTIOL HWDS, TH; O- N N 1-3 BOC 1-4 BOC NTf B(OH)
4 i Pd(PPh ) DVME/H O

SCHEME E
o 1. SOCl,, DCM o o
2. HNMeOMe, TEA
P ~_-CO:H ’ - PR
Ph™ "O" °N 3. Mel, NaH PR 0 f}l/\/U\H
4. DIBAL-H Me
fluoroacetone,
Bu,BOTH, OH
IPerEt, CH20|2 /?]\ 1. Pd/C, H2’ H+
PN F
Ph™ O N o) 2. Swern Oxidation
Me
Q 1. H,NMe,
NaCNBH;, H+
F
|}] 2. A-9, TEA
Me

SCHEME F
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Na CONLiCl -5 BOC 1-6 HSCHEME | (continued) 1. CDI

THF, 70 C 2, Mel, 60 C-R5 iUR5 CHCN 1-7 M HN N R2
WER00BI0k9285 1- BSCHEME J 1. trinethyl phosphonoacPCHUS2004/025980

NaH THF 2. DIBAL-H, CH O HI1 R OH J-2SCHEME J

(continued) 1. NO , NaBH, MeOH 2. Msd, TEA, DCM 3.

NaN , DVF J-1 4. PPh , THF/ H

SCHEME G

1. NaH, BrCH,CO,tBu

N~ ““—OH —
R /J% 2. DIBAL-H, CH,Cl,.
“NT 0 3. NaBH,, THF/MeOH
F Cl
N
B2

1. MsCl, TEA
2. NaNs, DMF NT
3.PPh;, THF/H,0 R\ /& \—\
N~ 0
NH,
F F
\ el G2
[ N
R? )
R2

-28 -



J-3 RRNHHCL, 4 SN _Na(OAc) BH, DCE RL -NR R J-2
J-4SCHEMEK R -MgBr OH THF R H 1 K-1 SCHEMEL 1)

wo eios®i19293 phosphonoacetate, NaH THF IM' ' RIPQVESR)N4/025980
NNl , NaBH, F Hzl L-1 MeOH, OC LAH, THF, OC
L-2SCHEME L (- continued) R4 Dess-Martin Periodi nane
NH R, HOAc, NaCNBH , 4A M5, DCE Mel, NaH,

SCHEME H
Dess-Martin
’
R N /l%o Periodinane
F C-1
N N
|
R2 R2

HNR°RC, 4 A mol sieves
Na(OAc);BH, DCE
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THFSCHEME ) t-butyl diethyl phosphonoacetate, NaH THF
NT 2) NNCl , NaBH, MeOH, OCHI NR 1) N F KHWDS,

WA k5019285 C Ot -Bu 2) Li BH THF/ MeCH OH M2 M| RQT/US2004/025980
pyridine, CHC 2) NaN, DWF 3) PPh , THF/ H NH
M 3SCHEME 1) diqthyl (difluoronethyl)- phosphonate,
LDA, THF, -78 CIMJr OM) NaOwe, MOH L-|

SCHEME I
TBSO HO
_EtgNe(HF)3 (COCI),
CHsCN N ) Dmso

I-2 BOC \ X EtsN
R5

LiIHMDS, THE_
. L
5
NT NT, R
O/B(OH)z
Pd(PPhs),
DME/H,0
Na2003
LiCl

-30 -



1) benzylamne, TiCl , TEA, DCE; then NaCNBH in MeCH '

- \ / 2) cyclohexadiene, Pd/C, HOAc _ ''" ' F HN
wWOR@EW1920% i es The compounds of the invention fPETUSRE4/025980

in a variety of applications. As will be appreciated

by those skilled in the art, mtosis may be altered in

a variety of ways; that is, one can affect mtosis

either by increasing or decreasing the activity of a

conmponent in the nitoti% o~ ted differently,
mtosis may be affecteéL%ggggr@%%srﬁét ed) by

di sturbin qu|I|br|un1 ei ther by i nhibi ang or
activatRgrcertain conponents. Simla E%roaches may

tgi%? t, the

» alter nmeiosis. MnCR enbd

4/

conpo of the inventionThkfe 7056d Ro

mtotic sgindle formation,—thus>causing kol ong el |
cycle arrgst_\n mtosis. Bp MaldgbeCe" h -—R?®
meant al t 81 Dg~PA o i C spl Jﬁornatlon I 41Cl ud¥TQ
|ncrea3|ng —S|ng spl% e formati h. By

‘'mtotic spHndIe of mation" herein is ne
organi zation of mcrotubules into blpolé? st USUW%€$Q
by mtotic nesins. By "mtotic spindle dys tion"
herein is %Eant mtotic arrest and nmonopghar spindfe
formati on. The conpounds of the inventionh are useful
to bind to and/or nodul ate the activity of a mtotic
ki nesin. In a preferred enbodi nent, the mtotic
kinesin is a menber of the hipB*subfanily of nitotic
klneS|ns (qs described iy > Pat. No. 6, 284, 480,
col u a further &gbofi nent, the mtotic
ki nes \IS umakn KSP, al t hiough the activity of mtotic
klne3| m otMeR“or gani sms )&y al so be nodul ated by
t he conpound the present {( this context,
nodul at e neans either increasiinN or decieaﬁsng splndle

pol e separag%gﬂ, causi ng ﬂplfor mati g, . e., splaying,
d

of mtotic e pol es, W S€ causi ng
nor phol ogi cal perturbation of the mtotic spindle.
Al so included within the definitifon I-8

N

B2
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of KSP for these purposes are variants and/or
fragnments of KSP. In addition, other mtotic kinesins
woreysloe20hhi bi ted by the conpounds of the presrel/US2004/025980
i nvention. The conmpounds of the invention are used to
treat cellular proliferation diseases. D sease states
whi ch can be treated by the nethods and conpositions
provi ded herein include, but are not Iimted to,
cancer (further discussed @@h@ﬁ@%Jautoinnune di sease,
arthritis, graft rejection, tory bowel
di sease oliferation induced after nedica
procedyres,yincluding, but not limted to, surgery,
[ like. It is appreciated that in

_ _ R0t PerrinietBylPHSphordacetate,
hypoprol i f eyati\onsst ate (abnormﬁgHsﬁgﬁﬁ) and stil
require trest L. For exanple. dufing wound healing,
the cells nayﬂbe’ﬁF6liferating "nornalgé", but
prolifergtionkenhancenent nmayZdlebidedH,Ebni | arly,
as di scuss abOve, in the agriculture arena, cells
may be in “nornal rgtate, but proliferation

nodul ati o be désfred to enhance a crop by
directly [enhapcing growmh of a crop, or by inhibiting
t he grow @? a plant or organi smwhich adversely
affects thé'crop. Thus, in one enbodi nent, the

i nvention fRrein includes application to cells or

i ndi viduals which are afflicted or may eventually
becone afflicted with any one of these disorders or
states. The conpounds, conpositions and netfyods
provided herejn are useful for the tr of cancer

i ncl udi 'td tunors such as skin, brain
cervic ci nomas, testicular carci Ron#s, by e
particu that may be treated RS
conpounds, i Bnd net hods of théi n\ep

i ncl ude, bu imted to: Cardiac: A

(angi osarco ‘i-Arasar comn, rpabdonyosarcopm,

| i posarcomm), | nyxoma\ rhabdonmyonma, fibRdma i poma \an@

1

t er at omaR s~bronc o@ i c carcinoma (SYuan8Bus cell

undi fferentY at e smal | cell, undifferenti tedFIarge
cell, adeno arcknona ,. al veol ar (bronc
car ci nomeg chi al Iddenoma, sarconma, |l ynphons, 12

chondr onmdlt ous| hamart oma, nesot hel i oma
Gast roi nt fnal . esophagus (squanous ceﬂf car ci nona
adenocarcin , |l eionyosarcona, Iynphonaﬁfgstonach
(carcinonafq ynphoma, | ei onyosarconma), pancreas
(ductal adenocarci nona, insulinom, glucagonoma
gastrinoma, carcinoid tunors, vipoma), small bowel
(adenocarci noma, |ynphoma, carcinoid tunors, Karposi's
sarcomm, |eionmyoma, hemangi oma, |ipoma, neurofibrons,
fibroma), |arge bowel (adenocarcinonma, tubular
adenoma, vill ous
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adenoma, hamartona, |eiomyonma); Cenitourinary tract
ki dney (adenocarci noma, WIns tunor [nephrobl astoma],

wo gooplonze; | eukemi a), bl adder and urethra (SquBCDUS2004/025980
cell carcinoma, transitional cell carcinom
adenocar ci noma), prostate (adenocarci noma, sarcomm),
testis (sem nonm, teratoma, enbryonal carcinom,
t erat ocarci noma, choriocarci noma, sarcong,

interstitial cell carcigp i i-DERBy) fibroadenoma
adenomat oi d tunors, Iipon§§ﬂit%ver: %epatona

(hepat ogel | ul ar carC|nona) chol angi ocar ci no

he ¢bl ast oma, angi osar cons, hepatocquisi adenonsg,

he i oma; Bone: osteogeni a gsar cona) ,

fi 3] | gnant f?§2C§ 5ﬁ&ﬁ?ioé\ e

chondrpsa iRy’ s sa #, nalignant . -—R®

gi ant “4unor chordong, ost eochr onf r oma “,
(ost eoc rtllgﬁﬁngs exos2osEY, TBAni gn chond
chdmd t onm, ndronyxmnubrona ostRd |dJQ§teona NH,
and glant el | tunors; Wit em skuf (63teona
hemangi o granulona §§:§ |t|s efoggans)
[ neni Aglom, ne i
braln ( strocytonma, nedul | obl astons, gll na,
ma, gern noma [pineal oma], glioblagiom
nultlégrn1 ol i godendr ogl i oma, schmannona, L,
retinobl astoma, congenital tunors), spinaIFbord
neur of i broma, neni ngi oma, glionma, sarcong);
Gynecol ogi cal : uterus (endonetrial carcinom), cervix
(cervical carcinoma, pre-tunor cervical dysplasia),
ovaries Sovarian carci noma [ serous cystadenocarci nona,

NOLR™ cyst adenocar ci noma, uncl assifi ed g@r0|nona]
osa-thecal cell tunors, Sertoli Feydi g cel

noma, mal i gnant tera
aar cignoma, i ntraepitheNis

; | DI os kg QHEilanona),
omay” squanous ce car ci noma,

sarcona e nal rhabdo rcoma), fal
?$C|n nh*ﬁ%&nﬂ Iog+e_—¢n4qu44qAa.0|d I
chronlc] Qﬁ Eﬁﬁiastﬂ _etg
chronlc | ynphocytic |'elkem’a oproliferat
: s, Pl tiple nyel ona, nyelodysplastlc ﬁyndrone)

Hodgki n'Ts di se 15€e, non- Hodgki n' s | ynphg l'i gnant
Iy ] Ski mal i gnant nel anoma, b ell J4
carci Noma, squanous cell carcinoma, Karpegi” s sarconm,

nnlesédysplastic nevi, |ipoma, angi oma
der mat of i broma, kel oi ds, psoriasis; and Eﬁrena

gl ands: neurobl astoma. Thus, the term "cancerous cell"
as provided herein, includes a cell afflicted by any
one of the above-identified
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condi ti ons. The conpounds of the instant invention may

al so be useful as antifungal agents, by nodul ating the
w@ewswi®ys of the fungal nenbers of the binC ki PEBUS2004/025980

subgroup, as is described in U S. Pat. No. 6,284, 480.

The conpounds of this invention may be administered to

manmal s, such as humans, either alone or in

conmbi nation with pharmaceutically acceptable carriers,

exci pients or diluents, inS@Hﬁgﬂi%aceutica

conposition, according to Standard pharnmaceuti ca

practice. Jhe conpounds can be adnlnlsteredR@raIIy or

par enptel Iy, |nclud|ng the intraveno

i nt rQ i ntraperitoneal, subcuus, rect al

and s.of administration. he

pharnace iH% ons contai ni ng the\a ——R5

- mayshe #n a formsuitable for g
exanpl e, ~as tahl efs, trocﬁ%§w9562enges ' OH
oily suspeNS|ons dlspersrb+e—pﬁmﬂe*s or gra uleg_
enulswvns ard or soft capidifes, or syRlpsA

el i xi rs.NConfbsitions intended for oral ude
pr epar ed acc%rdlngqu any net hod known to jt he @rt f oK-1
the ma ture of "pharnmaceuti cal conpogitigys and
such cpnpogitions may contain one or noie agents

sel ect om the group consisting of swegténing
agents, flavoring agents, coloring agents ignd
preserviﬁﬁ agents in order to provide phthaceutlcaIIy
el egant and pal atabl e preparations. Tablets contain
the active ingredient in adaigiie W th non-toxic
pharmaceutically acceptabl e excipients which are

sui t abl erffor the manufacture of tablets. These
exoiprents may b&¥ or exanple, inert dj , such as
Ca‘QiU‘ car bon af sodi um car bonat e, I{act cal ci um

phosp ym phosphat e; granuld\ V
di si ntegeati ng agents, for exanple, mcroc ine%__RS
cel lulo QD@%ﬂéﬂﬁ#ﬁhbéﬁﬁbnd&@éﬁuét

al gi ni c g

dz.=hbpndi n eﬂﬁﬁ r exanpl e
gela%y _Po yV|nyI 3#&% dﬁ%cgr acacia, a ’
aci

| ubrie agents, f-er—exafpte—magResRIM ar at e )—OMe
steari id or talc. Ew%hablets may be coabed

t hey ber cqatied by 2k NaB lques to sk _the 1 ¢
unpl taste of theMbQld, @IC del ay di ation™
and dpsorjption in the gastrointestinal tract and

t her ebyprovi de a sustai ned acti on over ger

peri od,For exanpl Rfat er sol ubl e tasté“nasklng
naterlgi such as xXypropyl - nethylcaILR%se or

hydr oxypr opyl cel | i me delay material such

as ethyl cellul ose; q_glﬁge butyrate nmay be

enpl oy €AH, THF,

0°C

N (@]

F L-2
N
B2
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Formul ati ons for oral use may al so be presented as

hard gel atin capsul es wherein the active ingredient is
woreoosg1920i h an inert solid diluent, for exanplBCT/US2004/025980

cal ci um carbonate, cal ci um phosphate or kaolin, or as

soft gelatin capsules wherein the active ingredient is

m xed with water soluble carrier such as

pol yet hyl enegl ycol or an oil nedium for exanple

peanut oil, liquid pargbhiNme Ploflihi® O | - Aqueous

suspensi ons contain the actrve erral in adm xture

W th excipients SU|taquq¢or t he manuf acture of

aqueous suspensi ong—Sgch exci pi ents are suspendi ng
agent s, for exanplr 7aiun1carboxynethy|ce|Iulose,

nFtB ¥seqhdhose, I- yprop etihyl - cel | ul ose, sgdium

al grn vi nyl pyrrg ragacan and gum
acaC|z; 89@@@§3|ng or vy agénts ma %D HOAC,
natural | \& arrlng pho .Y¢de for exdﬂﬂtNBF%p4AﬂM8,DCE
or product sjof an ene oxidew-th

fatty acids, for ex Qiﬁ yoxye | ene stearate, or
condensati on products yl ene oxide with | ong

chain aliphatic al coho s %pr exgngpl e

hept adecaet hyl eneoxygeét , or condensation products
of ethyl ene oxide w f hpa t|aI esters derived from
fatty acids and a hexi such as pol yoxyet hyl ene
sorbltol4wonooleate of, condensation pro yucts of
sen&oxi de with pdﬁtlal esters fromfatty
and hexitol anhydrides, for e e polyethylene

agent st - nDre fIavorlndnéﬁents, e nor e
smeetenlmg & s, such as_sucrose, sacc -rln_ﬁP\—_
asppwta O | y \sugpgeesh ons may be fRitnmullaged by NMeRSUb
susper the active ingredient in a ngeﬂAble oi

for ex nple aracE | 3 oil, olive oil
m neral oil such

g agent, for exanple beeswax; rd paraffin
or ceﬂ&l al cohol . Sweet eni ng agents su as those set
forthgtbove, and flavoring agents may R added to
provi de a pal atabl e oral preparation. These
conpositions may be preserved by the addition of an
anti - oxi dant such as butyl ated hydr oxyani sol or

al pha-tocopherol. D spersible powders and granul es
suitable for preparation of an aqueous suspension by
the addition of water provide the active ingredient in
adm xture with a dispersing or wetting agent,
suspendi ng agent and one or nore preservatives.

Sui tabl e di spersing or wetting agents and suspendi ng
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agents are exenplified by those already nentioned
above. Additional excipients, for exanple sweetening,

wo b@gor9208) and col ori ng agents, may al so be prBSENS2004/025980
These conpositions may be preserved by the addition of
an anti-oxi dant such as ascorbic acid. The
phar maceuti cal conpositions of the invention nmay al so
be in the formof an oil-inwater emnul sions. The oily
phase may be a vegetable(%égﬂﬁg%dexanple olive oil or
arachis oil, or a m neral ) exanpl e liquid
paraffin or nkﬁlures of these. Suitable enmulsifying

agents nmay _R€ haturally occurring phosphatides, for
exanpl e bean |l ecithin, and esters or partia
esters ds pfatty acids and hexitol

anhydrides,‘ or  exanmptg—sBPbi t an nonool eate, and
condensati on/pr odths 0f the said partial esters with
ethyl ene oxi de ~for_gxanpl e1pbbytykdisthyipheaphonopreiate,

nonool eate. The emul Sions mayNaHsdHfont ai n sweet eni ng,

flavori ngRagents,. preservati ves—and—ant+oxrdants.
Syrups and ¢€ i xi Ps may be fOQITMﬁ@IE,eNaMDM%MtW ng
agents, for -xanple gl ycerol ,” propyl ene gl ycol,

sor bi t ol tef ose. Such fornul ations may al so

contain a cent, a preservative, flavoring and

ait’'s and anti oxi dant. The pharnmaceuti cal

conpositionsi Jjray be in the formof a sterile

i nj ect abl e d%ueous sol utions. Anong the acceptabl e

vehi cl esyand sol vents t hat nﬁifﬁb enpl oyed areg, wat er,
i JTC otRgi-6Ssodi um ch=en

abl pl-fF epar

i velli ngredi ent i \dissolved in\the oi A g5
ofgapt’e, the active ingredient ' ‘
di ssol vegd-in _a mi xt ur e KLMBDSy At -88?C and
The Oi|L§§:Uti i

| egi 1 n
n the

| N F
wat er Nand-. F
}%@U d tq f 1 \
e progesse orm ap /L§ OH

B e g cH ke ST " R N

gl y&d

m cr oe 0,

m croefrul sions nmay be introduced into a patfent's ~
bl 00 m_by local bolus injection. Al Fvely, —=
it ng ¢ ad ageous to adm ni ster the kol ution or

circula@ing concentration of the instant c ound. In
order B® mamintain such a_gomgtant concentra®fon, a

conti nuous intravenous very device may be
utilized. An exanple of¥ ¢h a devige is the Deltec
CADD- PDUBORpiftidiae, 5400 T Rkr avengds

m crogqul sion in such a way as to naint ai @ onst ant

CH,Cl, —
2) NaNg, DMF -
g N~ F
3) PPhs, THF/H,0 1 \
RS0 NH,
N
Lo

-36 -



The pharmaceutical conpositions nmay be in the form of
a sterile injectabl e agueous or ol eagenous suspensi on

wo ososior2pmanuscul ar and subcut aneous adni ni st r aPCDNS2004/025980
Thi s suspension may be fornmul ated according to the
known art using those suitable dispersing or wetting
agents and suspendi ng agents whi ch have been nenti oned
above. The sterile injectable preparation nay al so be

a sterile injectable sol utdg ppuspension in a
non-toxi c parenterally accep di l uent or solvent,
for exanple as a solution in 1,3-butane diol. In

addition, skerile, fixed oils are conventionally

enpl oyedNgs a sol vent or suspending nedium For this

pur pdse y bland fixed oil may be enpl oyed i ncl udi ng
N\ i o i glpécferi g@@jethyl((ﬁﬂ@bmhw’lhylj-at ty

in preparation

of injectabl e§ ASpounds of Fgﬁ83¢?k+ﬁ§§¥ | so be

adm ni sterﬁl n,the form of sup‘ﬂg& BFi o8 or rectal

adm ni stratljon of t\he drug. These conpositions can be

pr epar &l y/LEp i ng AMOMeug @) NaCGMepMeOH e

nonirrita ingchchient which is solid at ordinary .

t enper at uges Eﬂ l'iquild at the rectal tenperature and

i e nelt in the rectumto rel ease the drug.

Such materials include cocoa butter, glycernmated

gel atin, dr ogenat ed vegetable oils, mxtures of

pol yet hyl épe glycols of various nolecul ar weights and

fatty acidesters of pol yet hyl ene gl ycol. For topica

use, creansFﬁointnents, jellies, solutions or

, etc., containing the conmpound of Formula

yed. (For purposes of this application,

\ shal | include nouth washes and

gargl es.) Yhe, coppoupdsR? or 1henwviarsine, Mitvient EANDEm

it ranasal thenNaCKBH3h (4dOHse of

sui tabl e i vehicl e i i

rrasal s—ahd—detvery-devices—or>
via transderjmal routes,, usi ng dvepstRxbaicre. PH/C. H
transdeRhaLJEE'n—;é%Eﬁéé MBF? gﬁownxto t hose of OAc

in

ordi nary i 110 e aFt. To be adm nistered in the
formof a ftransdermal delivery system the dosage
adm ni strath will, of course, be continuous rather
than intlermtent Eﬁloughout t he dosage regi nen. Wen
a compou ccording to this invention is adm ni stered
into a humqp subject, the daily dosage will normally
be determifed by -q/aﬁescribing physician wth the
dosage general | \yi hg according to the age, weight,
sex and response the indiyidual patient, as well as
the severity of t 72

aci ds suc
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patient's synptons. In one exenplary application, a

sui tabl e anount of conpound is admnistered to a
woreomsalo208hder goi ng treatment for cancer. Adm nPGL/DS10040025980

occurs in an anount between about 0.1 ny/ kg of body

wei ght to about 60 ng/ kg of body wei ght per day,

preferably of between 0.5 ng/kg of body weight to

about 40 ng/ kg of body wei ght per day. The i nstant

compounds are al so useful iRpyfgpbi nation wth known

therapeutic agents and anti-cancer agents. For

exanpl e, instant conpounds are useful in conbination

Wi th knq\h@c&ﬂﬁdund%&ﬂ%ﬁn@ﬁﬁdﬂﬁnd & BT aBiSty QF astiedliod QRN be

can pe found i ncer . Princi I es and Pr actice of
aPPf@P&%dQ@g‘];}OSBﬁh{}e‘l?‘n ThSch, FigositReoebe alierel i varist ot ey, hagspone can affect
mitosisl éltHeﬁbvy ﬁlﬁebﬁin@dr)dec'}:&smg %]a):tlvﬂyl dip Icﬂlﬁpdnknth kHelnattic @athway Stated

e e R D5 AR BRI S
activafgrerregainoorpbriowss. @eﬂul@ﬂm@b&b 103y tehsed@mttéraudiass.
char act ®f énsénlﬂﬁ)ﬁmﬁtlt E@%oﬁ?%{%ﬁ %rlﬁle ﬁb&u‘a@&%%ed tF Yn%ldlylgtg mitotic spindle

Such ant1 cancer ents re not 11 )
formptgpn, theecquging ewiqﬂge C@BFY@@@?PSF@G@EF@{BW@N& yherein is meant altering

rmtoﬁd’l ﬂgﬁﬁnﬁzﬁﬁﬁﬂhaﬁdlﬁ@iﬂ%éﬁ@rﬁd Aé@daking® !s;ﬂnc[l@ﬁ%ﬁ%ﬁtﬁfn By "mitotic spmdle
or.s, ad%(t ot ox1.c/ cyt ost

{1
formif i BRERAiF b pRET AR OIS 50 BRI S1pliFs Py gk kinesin. By
"mitdtielspinille dy SuncHMB- Heehn 1s @bt traisoic st bid Iﬁétﬁ)palﬁﬁspﬂidlﬁbnnatlon

angi oge 'T“ﬁ(?&osfnr#oﬂltp (R3S nic'\ien Lorllllﬂ]a.reb uste uﬁ fc'o b1nd t 816{!/8r modulate the activity of a

prolifera survi va
mitofigigdugsinn dn a gesfared ambodigenittbe mheuc kmﬂsmm ememhmotﬁ thedithC subfamily of

mito§YGh&inS RRAERLHE 3 -U.d 51, NaS 884 48@059&%{]535 I ﬁlﬁther embodiment, the

particularly useful when co-adm ni stered w 't

mo'iwalap%itni i h“IPZI’?eIF%Pp plthougly the pesiiity OE ppitelia Idpgsins fgeratler orgatigps may also be

modileCHTREO U(Si‘ﬁkﬁ)ulMH & khe(iﬂéééﬁ nﬁﬁht'lond Ql@{hlﬂs déhtektnﬂlb@ﬁlﬁte &hls either increasing
r0|fer ion prinaril ter erj ng ]ldalrect

th
or eIl TR BR B LU PHATBI {omor 1 BRI E ittt e poles, o
othem@elcauytgommhol@gmal pedfurtgtial dfytheaitatiy spigalal Alsotibtlied within the definition

of Kﬁeﬁ); %%é opui-f%%soarrésx{ar%ﬁ% Sﬁﬁ&'ﬁ%&%&&s o{ﬁﬁp )fn ddz%l%tnI X etr?nkﬂogc kinesins may -

mpoun
be lnhlhmcthyttbfr enrriogRdstofi e peesest iypition ng agents, inhibitors

Of m t OfrhCedhipdBiss BB the VB RintaBY lﬁe@{o t%%bﬂ% ?r oﬂrgﬂﬁ%aﬁﬁgdlkégses Disease

I C_progression, antinmetabolites I Ca
statey %@%Wélé’eﬁﬁsﬁf# prthe methgdsrnd SPPBRSitionFDIPHERborsin ichige bt aze not limited

to, caﬁw MHuStherl e iREDRMIVO] M’t‘o@hﬂ?‘é Misdage; hidlrftis, M%Cﬁ&@'mﬂammatory bowel
tar el.apeuti c ase

ase B i I DO iS5 e R PO B s

angidphakiy pintl olreslike Eix #rppresiated thatih edrox éasesayetells niapabdtibden a byper- or

hypoﬁroﬁfeﬁ%)n Lt'a@(&b%gmliaq) stat%ﬁ[ntd%ﬁﬁ ;equff‘g&&%ﬁénlt.qzor example, during wound healing,

the cells may be proliferating "normally", but proliferation enhancement may be desired. Similarly, as

discussed above, in the agriculture arena, cells may be in a “normal” state, but proliferation modulation

may be desired to enhance a crop by directly enhancing growth of a crop, or by inhibiting the growth of a

‘plant or organism which adversely affects the crop. Thus, in one embodiment, the invention herein

includes application to cells or individuals which are afflicted or may eventually become afflicted with
any one of these disorders or states.

The compounds, compositions and methods provided herein are useful for the treatment
of cancer including solid tumors such as skin, breast, brain, cervical carcinomas, testicular carcinomas,

etc. More particularly, cancers that may be treated by the compounds, compositions and methods of the
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i fosfam de, tasonerm n, |onidam ne, carboplatin,
al tretam ne, predninustine, dibronodulcitol,
wo 20050103 ne, fotenustine, nedaplatin, oxali plBECT/HS$2004/025980
tenozol om de, heptaplatin, estranustine, inprosulfan
tosilate, trofosfam de, ninustine, dibrospidi um
chloride, pumtepa, |obaplatin, satraplatin,
profironycin, cisplatin, irofulven, dexifosfam de,
r P
inve qffoﬁ 1&[@95 gﬂf %g L‘l& lﬁ&%ﬁ [E?tda}ﬁ é’aég%lfg%)gpcl ?{C%lﬂ% B osarc%ma
rhab@mryn@;comashmmemanﬁwrnasrhdbdamyma fﬂ?tpnﬁad lipgrharvag tesetomesrhung:
bronc(ho%&nlﬁi Sl (Elﬁlﬁﬁlb\l,ls@'eﬁ) gl dAbaEd bk %ﬁifﬁ’:ﬁnﬂ@ted large cell,

di ari zi di nyl sperm ne, arsenic _trioxide, 1-
adengrardiopmal ﬁ%Vﬁelarl@rq%sﬂaszyerﬁla@@wb;onshl?l a&mm% w@@gm Jypopboma,
chond@@fnuobChafartbAa i biaiEllbmag LG it @aam@rmeatlﬁdl l’bsoﬂhh%_@miq'uﬁlﬁ@us cell carcinoma,
m t oxant.rone

aden%cmcmgp@i ]ﬁlomgﬂs(aF :grg%{)lgxgllg]g s%m a}éé{: cﬁlgmg, lympinoma leiomyosarcoma),
pancieey (dhadliadanodBeitena mshﬂdmgad glooag arennya, groinoma, cagioahytibn, vipoma),

;
smal G081 elbeingth, S ML Sory Sllpotts sarcoma tclomyame,
hemap g, lipopa(nsue o/ Byos2) largﬁbewléadwocammmas tubalef asletioma, villous

aden(*?«}ﬂéj h¥adrtoAdal Elohﬂr@fn@};’ t}eﬁ@ouﬁnm trQQ%&He? (feh QGrcifdma, Wilm's tumor
ound) in reference fo conpoun of the |nvention

[neph%%faﬁéomaﬂnlrlaﬂmanﬁulf%@c‘ai?ﬁﬁ‘smm UEra (PasRRUs Gelbgargipgama, transitional cell

carcm‘@m)ﬁkieﬁﬁbatd’ﬁdmab ipeossayesaaeembaafmﬁm sdiéonmi), tdtis (Rehodta, teratoma, -
t he i nvent

emony RSP BB RO RO b s fgho, fibroma,
fibrogtehana, adsnpmatodgentrs, lipemg); Livar: dypatinox(hepaggelhtlareticinpma),

cholangigI ncf(ﬁﬂda; ﬂ%)aﬁ)@last@ﬂlg éngﬁ) da\‘@o'iﬂaa ?ﬁoge{iﬁla?g&g dIH% qlgﬁﬁﬁg? ; Bone:

oncurrent seque Intro

OSCORPHC LERPEB (PREFoBATCIRapfFhiepaxch@s, @@aﬂlgmaﬁb}ph%hlst@gﬁnms chﬂsirosarcoma
Ewini's §8cdny ﬁhl’i’gnaﬁthﬁnﬂ%‘iﬂﬁ‘ (reBiOTRA ST daRdma), %u'ltﬂ;le,eﬁwﬁgml @nalignant giant cell -

(gpass a ro uct conprising the specified
tomo g FAS RS- TR (GRS PRAS@IOUHarP S BRaibpndiama ljondroblastom,
choncnbmgzlmibrdmm 6dteoidesstdobia ,andl glﬁlﬁ@tﬂﬂ me)Esd Nlaﬁzbﬁmtsﬂem skiull @#¥teoma,

i nat | redi ents i.n

he S P b TRE o iR T Bt P mainepgnecoms.
gliomatmsigh bfalre(sstmsﬁdmh,en@ﬁuhqhmm tliveria, eprpdymionsf, gaofnows [pinealomal,
gliobﬁlgt[ﬂﬁg H{ﬁﬁlf %g&ﬁ@%ﬁﬁi asjch\ﬁﬂlﬁ%a trgﬂltobl%tblﬁé tcgn%aﬁ?al tumors), spinal

0ogl Ca response in a tissue
cord BEYFGHroTes: nﬁmﬁaﬁm@ reliemp.satsenyy Cyrngelhgicalyuterup @Qécamsm .carcmoma)

cervi¥ @’éﬁ/ﬁdaf@fdnﬂﬁna predisa ceﬂ%t d%fsplﬁ?ila)o(gvtaﬁés ©Vdrizh "ézhr@ﬁloma_ l}@rous
erm"treati ng cance "treat of Cancer

cysta %mmcmlasfrp PUS £Y§t eaociq,ﬁ:llﬁ?g}a uc FE"I qdsgramonpl, &ranulosa—thecal cell
tumoﬁ;’:lﬂiﬁtl@lld_le§d1 ¢ ediliutnosndy8 gaminefray Iﬁaligﬁarﬂ Ifbrz&fnflﬁc i'lulfzah(adiuamous cell

ca,rcn%mnacléﬁrge ?tlslellar?arcgr?cglﬁate Eu? lfllgcacr: cfr@oma f Qrf)?arcyotm Wg{anﬁgaéu\faglga cﬁear cell

carcindng, $qubringistceld paruhorga,cbwrjfm@wddoma (eretrpeabidbpbdoofyosaneoma), fallopian tubes
(carcinBM)S Hematologic: blood (myeloid leukemia [acute and chronic], acute lymphoblastic leukemia,

chronic lymphocytic leukemia, myeloproliferative diseases, multiple myeloma, myelodysplastic
syndrome), Hodgkin's disease, non-Hodgkin's lymphoma [malignant lymphoma}; Skin: malignant
melanoma, basal cell carcinoma, squamous cell carcinoma, Karposi's sarcoma, moles dysplastic nevi,
lipoma, angioma, dermatofibroma, keloids, psoriasis; and Adrenal glands: neuroblastoma. Thus, the term
"cancerous cell” as provided herein, includes a cell afflicted by any one of the above-identified

conditions.
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In an enbodi nent, the angi ogenesis inhibitor to be
used as the second conpound is selected froma
WO 2006819265 ki nase i nhibitor, an inhibitor of PCT/US2004/025980
epi dermal -derived growth factor, an inhibitor of
fibrobl ast-derived growh factor, an inhibitor of
pl atel et derived gromh factor, an MW (matri x
net al | oprotease) inhibitor, an integral bl ocker,

i nter f eng0compobfts®fF kfRUkdidht i'n%e o %&ﬁ%@ bepﬁ’ée%ﬁ Fi z{n@l'flﬁlgalaﬁgents by

cycl ooxygenase i nhi bitor, Carboxya otri
modlating the 2c&vist ofthefungal gﬁ@g@prgﬁf he! blmC kinesin subgroup, as is described in U.S. Pat.

No. 6262480 or oacet yl car bonyl )- fumagillol, thalidom de,

angi os tro or an antlbodyto VEGF. In
e oa i OB 1B BHentan BpY B ARSTbE Gy MgmaLs, suck 3 humans,
eithet alomxoérfie tonthinatiah eith pRatthacedticly iaeebtable dartitrs ! dx€ipeaRRe dlfents, in a

pharﬁlgc%ugéa%o%po ?101?l agr%'fcpn%to sga %zﬁcg M%Fﬁticgﬁ’fé“t%?? t%et ?o\r,r@ounds can be
adnnammdtorairy oap@m@ldm dlcbfdlﬂ'gdhmtravehousnnmumtsbmiam intapasitdriaal,

subche@ftloRd, kR LXRALK : AR/ hark i AER! nation with a
conpound_ sel ected. from an estrogen receptor
nodul at &be Phapmasadicakompedtenscortainpd theaedye ingredientingyibe in a form
suitable E6HYkA use YR bk aMpl, as @bt @&ﬁé‘d &gt 9 §(§l@51hscor 4§ E\Ispexﬁﬁns, dispersible
nti pr0| feraﬁlve agent ?ren&m-pro ei.n transferase

pow R BTl SHRRIIEE A £ B oo HIRPE P agiir. forapeeitions intended for
oral e oiag &s grepaﬂsd fcording t@ayauah&lidnbwarSHE ipfa g Ihdilhfabﬂufdlff ,
phmﬁ&e@ﬁ@{ poglﬁgﬁﬁtgn% hcgg{cg IchgPds1tloHs m@ﬁcion ox}n(lfq%&? Hagre aglcgntgj selected from the

agoni s
group @ﬁ@@@ﬂféwemlmﬁms evirmgaganty, colenngagenis andgeésatvirigragents in order to

providb Shdrh ERRARN el@éan@ﬁﬁ'ﬂaﬁltabﬂzg)r&gﬁﬁgnsu GGhiks cbrﬁ%ﬁx% active ingredient in

treatnent of” neutropenia n 1 nmunol 0gl c-enhanc
admifugggvitenentios Ehaffe%cebtfcalhé RYCeRSRle FCECRES vdnclaafe S@@blm ¥rdhe manufacture

of talﬁid:tg rTBlhds@@mp&Biitsdﬁ@'me fohsxhmple}ifért @husntWshéh A cBRlum &Y&)lnﬁe sodium

BT TR W YR T CU T S
exanpkeemtclrcrcgystaﬂme e¢lluldsatsodiompurdsse@imaldss, Bors sRrchnG: a@mm acid; b1nd1ng agents,

for e ?x&;’ieas]?ag&{ %&Q h cg%g\tnf'ﬁﬁ tp&léréﬁ%%?ﬁyﬂ:%m? fa{l é{lg%lpg agen?s for example,
magfleffla@tst%l‘lai?a%eaﬂfrh@d pnigtcafihe tablﬁésnnaydn up¢@Ediontiey desg bacoated by known

technﬁﬂl@{ {EBERK I GAble SHMTRAR! JriRUrkS& delay ﬁig{r]lte%{aﬁgﬁ %ulﬂigaa ?(?@tlon in the

entlng cancer that conprises at apeu

gastrfpeinal g BHSRFERDY Brovieconpainetrcen wist arlangenperpdi Bor example, a water

solubi‘alﬁ@@hhﬁmhlgeﬂla@eﬁaﬁﬁcﬁ hORNdréxypiop i@ tell @16 &1r cPl!'ydroxypropylcellulose ora
nre ptor ul at or, retinoid

time TP 58t 2P0 ST ovey 0 iy Uy Sigovedn

anti pr oForﬁml_aams\fa cagj e mayaalﬁn‘ lm’ntésemédaiselafd gelatin capsules wherein the
activéd i&l@l{%ﬁ\ﬁ 6?{31?%2 EzlietR Ialrl}] ﬁxreg ?1 %t%@g}{a% Pe? (tr:aacf]ilgrglrcn lé{ng%e cal(‘:lum phosphate
or kaglip piyistseft gelatin capsyles gdwmesisi the hativg bigtedient i mPRARvith water soluble carrier
such myeﬁiylen@glf BAg aq oA SRAIST, For eReMIO HaR AT llcﬂfld ﬁzﬁlﬂJﬁn, or olive oil.

pro i fération and
Aqueous suspensions contain the active material in admixture with excipients suitable

for the manufacture of aqueous suspensions. Such excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethyl-cellulose, sodium alginate, polyvinyl-
pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents may be a naturally-occurring
phosphatide, for example lecithin, or condensation products of an alkylene oxide with fatty acids, for
example polyoxyethylene stearate, or condensation products of ethylene oxide with long chain aliphatic

alcohols, for example heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with
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survival signaling, an agent that interfers with a

cell cycle checkpoint, and an apoptosis inducing
wao@sn1920hese and ot her aspects of the inventiPOT/AE1004/025980

be apparent fromthe teachi ngs contained herein.

ASSAYS The conpounds of the instant invention

described in the Exanples were tested by the assays

descri bed bel ow and were found to have ki nase

.1nhibi
partu%l e%}erg d%Ig\{eé ﬁg)n cf!itp Jc%’dé @e Q rﬁéexu%f'%@l}{ s e&?ﬁx%& S{S}ﬁ%&qmonf)oleate or
condesisatidn profducts of qh}tleHGIOdem“n@sqartlahﬁSMs@rww fyemn faty Agidagnd hexitol
anhy(glcfég | 180 x3RHe %5195tﬁﬁ§ﬁe%rﬂ?tﬁn BidRERe RO |'I3ﬁe Q«%&Bﬁ&h%m&&ﬁgﬁ‘; also contain
P notor domain (KSP(367H)) Plasm ds
one %k’pﬂ“é@?ﬁ%‘ﬁ“‘(ﬁs fPh@‘aWBW&FPYkSPnﬁiﬁP&P -BpesHRAY RETE @RS (0P more coloring
ageniWEdn8 of InBRETvBIhgREER ) Shd\éheddr RBIISREEAIRE adetils] sublemOdubrose, saccharin or
human KSP construct (Blangy et al., Cell, vol.83, ppl
asparias: 1169, 1995) as a tenplate. The N-terninal primer

5' - GCAAOGAKPAAPATEEOBTIORRABCON WIFOGECTHEAGM @gredient in a vegetable

oil, fé%%&gg%@g@.rg&%ﬂ%ﬁ Ennzo@gﬁﬁt Bi'i,iogﬁlr mineral oil such as liquid paraffin.
The @GN FOTEBBIGNRGCTEAT T HAKPTIE2 R0t TR EXanT heps v Setnrd pangthin or cetyl

alcoh%) We%nfﬁé %genﬁsc%ué}%lthd‘sy sdt RGHILRY, at R b Bddenth ﬁﬁy B@&iﬁed to provide
nker_ region. PCR products were di ested W 1

a pal%gléf OféhHeBéﬁ%Pn Theg%\fféepqsxﬁ%s TPREPeNpIRSPYVShbY the g %” fn anti-oxidant

such p§ Qdylatd BfdreXpaiistd o(dlmtb&@gaen and transformsd |nto E

i BL 37C
505, af DEPHEBEIPHE MR o PP PepsiieFigiop el h afeeus Sispension by
the addiporessvagm pofvidk8fe asde ingredie® dh adntiktuteQ@HM d@?ﬁlrgmd wetting agent,

suspénﬁﬁti pi?é'n't 8@ o\ﬂgérn @%@?k&%?&vﬁy %ﬂa%&ﬁg%h%%e%%r%agents and suspending

agenn's @@%@Mlﬁaggy thogg 41@% mentiongd abere- fAdditionaleneipisisriegexample :
| I e

B SOLEADSUAML 8 ) S LB A 1

by thg agglitiopeahppiccpxidagt %B%l%@éﬁ ICBM i ni dazol e, 0. 5mM

My- ATP, ThepaiobuticZirdvinpedizandioflihe éhvention may also be in the form of an oil-in-

water emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil, or a mineral

oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents may be naturally
occurring phosphatides, for example soy bean lecithin, and esters or partial esters derived from fatty
acids and hexitol anhydrides, for example sorbitan monooleate, and condensation products of the said
partial esters with ethylene oxide, for example polyoxyethylene sorbitan monooleate. The emulsions
may also contain sweetening, flavoring agents, preservatives and antioxidants.

Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a preservative,
flavoring and coloring agents and antioxidant.

The pharmaceutical compositions may be in the form of a sterile injectable aqueous
solutions. Among the acceptable vehicles and solvents that may be employed are water, Ringer's
solution and isotonic sodium chloride solution.

The sterile injectable preparation may also be a sterile injectable oil-in-water
microemulsion where the active ingredient is dissolved in the oily phase. For example, the active
ingredient may be first dissolved in a mixture of soybean oil and lecithin. The oil solution then

introduced into a water and glycerol mixture and processed to form a microemulation.
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conpl ete protease inhibitor cocktail (Roche)). Cell

suspensi ons were incubated with Ing/m |ysozyne and
wGpddso192eF capt oet hanol on ice for 10 m nutes, POI/USWEH025980

by sonication (3x 30sec). AUsubsequent procedures were

performed at 4 C. Lysates were centrifuged at 40, 000k

g for 40 mnutes. Supernatants were diluted and | oaded

onto an SP Sepharose colum (Pharmacia, 5m cartridge)

in buff \KH . o

oM M- %II'II% ﬁ]%:%vl DTTEEIE% nﬁ&ac?g%smﬂs%y@?ﬁmdué%em s blood
streag} Bydpeah polpinisgigne rAlismattyely it taychead vaniazpous do dgmnigier the solution or

nncr@éiﬂdlﬁdn ANdcl DeMPREEEhatalla MinstNkAib @SS coideASRidh of AE 1nstant
The resin was washed three tines with buffe

comity e g P LS SRR e BRUB oM PREBHBfencus elivery devie
may beoklizatdl An etaplosfedchydeliee &ahe Belfsc MADD-PNUSREHMOIRN S40@16travenous
um shes with buffer B. Finally, the resin was incubated
P gﬁd washed for 15 minutes three times with buffer C

(sanme adhbphdrmaceBicakempposifions qus 8 iDihe dorch qu@utee’ttt injattabl@aqueous or
olea%egb%%s em fﬁ@ﬁltr%ﬁ’stcﬁgr z\lﬂdts{?bc%{ C%dug chﬁﬂ%%%?\ﬂn( %;Fx%;lon may be

exce pt for
fomx@rcﬂ@mcamomge knoyg aft aﬁgg W@feesurs@m dppersingds “@G%g.aaents and suspending

agenGUAiESiRwe B neh@sRd aktve - Bl &‘enanﬁHc&blgMpQﬁm&[ ﬁay also be a sterile
oVvi

m]ec%&ﬁp sp[uglgn f{)l{fgl%e%l%gl? 1|§|a3}?i%s %@aﬁ%@% f)m ccept /%ueqt or solvent for example as
a solpiddunyind 3-tmexle diol. 3M addition, staslepfied @ilc fre 0bnvEfkioliMly employed as a solvent or

ST T T R T
diglyieridest Wddlidien, datey agidp such e gllelrcraolmfmd mSepo Itl}qmtpamdn of injectables.
tubuli ncy, Fb‘lln'ﬂﬁ @ﬂ%ﬁlﬁlﬂhfl HRGbIsOBe Qﬂﬂmgt@fg@\ﬁ@{he B! gl]lpé)osﬁones for rectal

er nat an The pel contal ning the m crotubu

A admli“§g§é¥?tqf §erdagy %@ﬁ&@@ww%cwmmeﬂ Ay gnxing g pithacuitable non-

irritafiBg Eflcipip which ks sBlid @vedibar sk raﬁb&s%ﬁli@ﬁ@ﬁltﬁ&%athlﬂerﬁ}%&tme and will

thereﬁ;%g an[g ?ﬂ){f}F gegtsl’llmjn_w %%rothf: rug. Bﬁésmzlltgrc sp 1%&%% cocganla,ltter glycerinated
gelattnp hyvegedated vez@@ble nild) miifreres afgolyathyleng g18Eblndfl ribisRictecatHweights and
fattyZlmQ)e ter}'g% t@?e%%g%ngT 1mM Mg , and 50 mM KO . The

reac ed by a 2-10 fold dilution with a
final bEeftepicad gsmporsins, ointrodntg Fllieh] sPlERES asuspsBiamt/etc., containing the

compoidef FonS8la PRASRBRYEL f(F u%@es’%}- bhi n%%fl@it%ﬁ Iy 15% g;gptlﬂcﬁﬂ)n shall include

is measured via a quinal |nered/a ni um no
mouthyaghes Y gdlPly 150 m of quench C buffer containing a

2: 1 rat The @mpRURRES the ﬁ@@ﬁﬁhve‘ﬁtlo@hﬂ% iadpﬁmes@daéﬁh Riiralasdl form via

toplcgﬂ.léﬁ 8%5%% bg%wfc_irlgrg]aggl " cl%%d%ﬁﬁ\g%? gﬁ;ﬁcﬁ% |o§/ grlgr% routes, using those

forms eft trankdedna tskin ipatcHes 11l Mhowi fouhdse oﬁmidlary'EhﬂBl in dﬂ:cartl aw be sdrmmstered in
the férﬁlcd‘f qh osgiﬁ flélglalgl géférﬁ sth?&os@g%%dmﬁn@s‘?rahglewﬁp 3P copuasg %% 8 contmuous rather
than 1nter1mttent t oughout the dosage regimen.

When a compound according to this invention is administered into a human subject, the
daily dosage will normally be determined by the prescribing physician with the dosage generally varying
according to the age, weight, sex and response of the individual patient, as well as the severity of the
patient's symptoms.

In one exemplary application, a suitable amount of compound is administered to a
mammal undergoing treatment for cancer. Administration occurs in an amount between about 0.1 mg/kg
of body weight to about 60 mg/kg of body weight per day, preferably of between 0.5 mg/kg of body
weight to about 40 mg/kg of body weight per day.
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conplex is nmeasured at 540 nm The conpounds 3-1, 4-2,

5-3, 5-4, 7-1, 7-2, 7-3, 8-6al/8-6b, 9-1, 10-2, 11-1,
wa2003/019285 2 and 12-3 in the Exanpl es were testrdr/usonie25980

above assay and found to have an I1C < 50nM . Cell

Proliferation Assay Cells are plated in 96-well tissue

culture dishes at densities that allow for |ogarithmc

growt h over the course of 24, 48, and 72 hours and

al | owed h

conpou n"gé@lg?rgrﬁggfégﬂl\ﬁﬁg zﬂ% gli%usegal? ﬁlt Joﬁlgnne %ﬁ?gl‘??xy@wn therapeutic agents
and apfi-canges agants.oF ¢l ekampple fiestant Eaamumdsweatsp@hms:emb@sthnsmth known anti-

cancR QLY. MXEmbRs bif s‘ua{ :ig@ﬁ‘t% €an RNGu 1§ PR PLindMBQnd Practice of Oncology by -
oncen ration s. mai nt ai ned t hr oughout

v.T. G S o, Oy B B a0 Ly et il & Wilkins
Publiklggd) APt drdiiakyidkilDin thedri @Suld Be mﬁj@ dlld'derﬂ&dlhdh coinbinitins of agents

wouf ¢ it Fia D B OSSR B i B b B RO sv an
cancayfagehltsantdudebbluerestoahmtctgtorthagﬁnwmlgsesadgtmdedeptoemodlulators, androgen

recep?cg %dﬁla%gsd e‘ﬁﬁ&ﬁr& ?tpﬁlngdu?ﬂct)r% tggJé c/cg{dsﬁﬂc]; Q%ﬁfs Canfl Brgﬁt%rative agents,

OUTS ron o
pren}fl@fqgﬁnpl tapsfesase fhifpters: HMQI o4 yeductaje Aphibitass ape other angiogenesis inhibitors,

inhib{thid OF @NGREFEralich M IhNASki Bl %Q#Dfo&s ithuBing 9 n@, and agents that interfere
oFl uor I ate reader using 5 nanone

with fl 3Pl bpekboigle | Tha gt R G S e co-adminisered with
radiatior thérapg. ¢ EC is derived by plotting conpound

on b OB bl s SRS p AT P BRI 0tet dpacy  mbivit e
prolifefagioy pramargly bamtastening firesgy Wish the celts tflﬂmtlom@ ¢rsnlt1ha®r iverfere with cell
mytoﬁs SRSt agen&e&hﬁk alhfg MerdsS iSEIRGE, Aok Whagble

trea e
comnmmqﬁ @@mmwlb@ra@mpw %t@ﬂﬂzmgsagv%tﬁ u@nblmrmfrrmaﬂa Kipesins,

inhibitéts BOMBRSRISIVEIiR nht%u&ﬁ;@gfegsibnczaiuﬁié{aetﬂﬁe@ 81ofithal response modifiers;
0|n S usli

hormp%aé{glt%t? FI o }1 g*%;gﬁé:ra%grgﬁ, ll}gen%m?(fptpieﬁg 0 él}%étﬁ{s morgoclonal antibody
targetey tlﬁtdpxutfclagmts sopdBbineragt iatsbitdls, proteasome inhibitors and ubiquitin ligase
mhlbflt%t otoxicity: (Fluorescence ) - (Flourescence ) x| OOx
€ inflection point is reported as the cytotoxic .
H . EvaExeaplesof aftotakit egants inglydestut ardioblimiteddei ssridngf, EAGS:tin,
ifosfalrzlﬁ@t ' l%nfd§miﬁ§ ;’chbtoglaﬁY g tﬂé@l}rﬁnet, E‘x%dﬁi Ql'uétin%}’ dﬁ%m@dulcitol

conpoun to arrest In mtosl S ana uce

ramnyﬁtgm SW pedanrlatin. ﬁ@h@}qp‘nd@m@@}w‘mqleﬁ hg)tqp‘leé]gt @sgramustine, improsulfan
tos11aﬂa0 ﬁUfoélﬁinﬁlé gk Ebroépeditis cAbEdeS ?\ﬁﬁ%a QBbﬁladﬁ Nairdp¥atiaf %roﬁromycm

msplattla ﬁéf%?% lgﬁsﬁwgs-@qﬁ@%ﬁ?@&(ﬂg yl—pyrldme pﬁtmumlbler?zy guanine,

glufosfamide, GPX100, (trans, trans, trans)-bis-mu-(hexane-1,6-diamine)-mu-[diamine-

platinum(II)]bis[diamine(chloro)platinum (II)]tetrachloride, diarizidinylspermine, arsenic trioxide, 1-(11-
dodecylamino-10-hydroxyundecyl)-3,7-dimethylxanthine, zorubicin, idarubicin, daunorubicin,
bisantrene, mitoxantrone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3’-deamino-3’-
morpholino-13-deoxo-10-hydroxycarminomycin, annamycin, galarubicin, elinafide, MEN10755, and 4-
demethoxy-3-deamino-3-aziridinyl-4-methylsulphonyl-daunorubicin (see WO 00/50032).

The term "administration” and variants thereof (e.g., "administering" a compound) in
reference to a compound of the invention means introducing the compound or a prodrug of the
compound into the system of the animal in need of treatment. When a compound of the invention or

prodrug thereof is provided in combination with one or more other active agents (e.g., a cytotoxic agent,
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treated with vehicle (0.1% DMSO) or a titration series

of conpound for 8-16 hours. Follow ng treatnent, cells
wae@shanvest ed by trypsinization at the indi cap@€rusionEe25980

and pelleted by centrifugation. Cell pellets are

rinsed in PBS and fixed in 70% et hanol and stored at

4C overni ght or longer. For FACS anal ysis, at | east

500, 000 fixed cells are pelleted and the 70% et hanol
etc. )' @adﬁlﬁﬁ%’éﬁ&"lﬁﬂd S Pirfadds Ia{%%aclﬁﬁl'dél%b@&%lﬁ&% c'o #—{e@ 54 s dgqgénnal

mn at 4 Cwith RNase Kunitz unit
mtr%‘l"ﬁ‘ﬁp af tharemRAUad of Hedrﬁgﬂﬁ{e)’ a“ér?@e&?ﬁwz ed u3| ng a
Bect on [AsGkddieedin, GSGt doRBbsitionisantehdea 1 &Qoﬁ%s & Blolik comprising

te R ‘i%aﬁ% 465 e %ﬁ?*b ?@ffuﬁﬁcﬂ%%vlehﬂﬁ it Wb, diecty or

1ndnactbefrbm|csmbﬁeauonexﬂ tlte}SpmﬁHdtmgﬂ@h@mn dmmﬂedimca&mlﬁtat ion

gﬂag ge O %p '1?1? ne?fa gfe %I:nﬁl%? {ls usi:cp laeﬁelg &ems’\{%aé gmount of active
compgyad gr Ié@l“fwelﬁtc@}mgamtuhnt elaailis the bidlegivabsreaii@ial osspirsein a tissue, system,
animA4l &Ptushan HRL 2 béﬂ Qkéﬁghtsb ' asresﬁﬁ{:lgeﬁ) VR4 h %e&l&? At 3G B, clinician.

progran1to cal cul e an |n ectlon p0|n usi ng
| ogi st i dPHRr UFASINE FANCRI P& tHepIRentRI CameRg Thigr ta adimigistration to a mammal

affli@t@d With 4 Sanﬁeﬁ‘&&r(bﬁ@itl&ﬁaﬂdh@felfs% anaffeBit th& aBEViIRSS the SnddrBiscBhdition by

det t
g etrdos S b e B etaip e BT PRl BBtioE ob P apgor metastasis
of theamlert i t rati on point (as determ ned by prop| d| um

i odi de &rl aff «{n?o%ﬁﬁ&ﬁ? )(he aﬂglgé %ESIIS 19h18ﬂ0r &Q Be Xse 8econd compound is

sinilar analysis 1S car escri
seleofad frampriyrrsioe iinegssiskihider, ¥ ighibise @ﬁypl@@n@ecteelmd vbwidhFadtarr an inhibitor of

fibroBRbHeL R A @5%or! Y inhiBHBIROHLERI ESHENEOwaT BLD: ngl\/ﬁ\)iP (matrix

tubulin, and pericentrin are essentially

e BB ghe. ey e ipibperiappositit,

cyclébkPzedi8 inhiftdtor Q:Qllbbxyihﬁhddﬂ[ﬁa@olatdéﬂib&ﬁastaﬁﬁ Als s@d’aﬁnﬂﬁe’iti@cl@&oacetyl—
£at ed T%Bass cha

e AT T T —
the ewirdghn teh@tco:r@quolatmi isthmoxifes IOEEalOXffﬁfe 4 to 16 hours. After

| ncubat g ilctds Wtbggc%giéftgéa a5k AU AL caﬁk}e?%at comprises
admigjsiegjpg a @éwap@tlmllé/ qfﬁetwe;mon@@ﬁa Fompegind pﬁ@mmula,ésh@mbnahm with
radlam)ﬁ)ﬁlgﬁ?y iffor MMIBﬁ Qltﬂﬁkbrﬁg%lﬂ}(d @l&fgd%ﬁ Gfy QJ&%?é}Qreﬁe(Btor modulator,

he re

erence r ot ocol
an angEQeeR KREPLOY e aléglé afetingig %ée@twuli?r’éﬁétom/cryéﬁ%? ggepllan

' antlptd]ifﬂug/b agem atﬂaafyobromr franSfepkd @hibiter, Bl MRIG-08A re%luth@thlbltor an HIV

pron b BE OB B PR R el RS PR D o, P
agonﬁtsszt)Onhlblabbf inhprehtyghlbdrag realntuncepmdnuantenc Ageat) tuh lgedyuseful in the

treatihE® G} &@}ﬁ?an Fl?a eﬁiﬂ. dsyituf“ﬁjl the E‘Qa?ﬁ%n gy 1?&{1{@0%4?&& %1 l%lguncﬁ‘oglc enhancing drug,

wash I Ng es are I ncu
an inBibiesrd a@lyprahﬁetasew pressupvivabsignahipa gangat dﬁ@hk@;fela with-areollisyle

checky@fat,fa8d art sgoPloki8 indh&X@8geh€d- conj ugat ed

And yet another embodiment of the invention is a method of treating cancer that

comprises administering a therapeutically effective amount of a compound of Formula I in combination
with paclitaxel or trastuzumab.

The instant invention also includes a pharmaceutical composition useful for treating or
preventing cancer that comprises a therapeutically effective amount of a compound of Formula I and a
compound selected from: an estrogen receptor modulator, an androgen receptor modulator, a retinoid

receptor modulator, a cytotoxic/cytostatic agent, an antiproliferative agent, a prenyl-protein transferase
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donkey anti-rabbit 1gG for pericentral) diluted to
15mg/ M for one hour at roomtenperature. Slides are
wao bh@s/oveshed and counterstai ned with Hoechst 3BGHEBS1004/025980
vi sual i ze DNA. | munost ai ned sanples are imged with a
100x oi |l inmmersion objective on a N kon
epi fl uorescence m croscope usi ng Metanor ph
deconvol ution and imagi ng software. EXAMPLES Exanpl es
1nhllﬁE>IOXﬁﬁ§/ﬂ} bk réd‘ﬂ%tg&qgﬂbﬁoq A otkdle ﬁlhg I Ia%verse transr;nptase inhibitor,

under standi ng o I nventio artic

an angingprsyie hibitee @ iPBARAMEoRisH @uPd’ABréagaruétsi alﬂiltlélﬁblléu Of eelkpwoliferation and
! Ldn\i@er khat [H@rfefiM4 d Olirlt/Bnfl lafy Bluci :
survivallstaiin % n\48erf? khat BerfeAMEIRE 4 QN N%ﬂlc%fi& ﬂlt. Hél QpEc{%%afs th‘xtﬁi(%cmg agent

reasonabl e scope thereof. SCHE
allyl bromde, PTC 2. PhCHO, TEA 2. HO, E O 1-2 1-1

) O V- Oftiese ard aher hegactPOF fha tdvedtion Rhll be ip?abient from the teachings contained
herel -nmet hyl -2-butene H N 2. CDI, TEA/ Ph v\ 3) MOH,

p|C|\4) NaH, BrCHCOIBul4CX.NaHI\/DSl Li HVDS

PhNTf OMe 2.H, D 6 2. Suzuki

ASSAYS
The compounds of the instant invention described in the Examples were tested by the
assays described below and were found to have kinase inhibitory activity. Other assays are known in the

literature and could be readily performed by those of skill in the art.

I Kinesin ATPase In Vitro Assay

Cloning and expression of human poly-histidine tagged KSP motor domain (KSP(367H))

Plasmids for the expression of the human KSP motor domain construct were cloned by
PCR using a pBluescript full length human KSP construct (Blangy et al., Cell, vol.83, pp1159-1169,
1995) as a template. The N-terminal primer 5°-
GCAACGATTAATATGGCGTCGCAGCCAAATTCGTCTGCGAAG (SEQ.ID.NO.: 1) and the C-
terminal primer 5’-GCAACGCTCGAGTCAGTGAT
GATGGTGGTGATGCTGATTCACTTCAGGCTTATTCAATAT (SEQ.ID.NO.: 2)
were used to amplify the motor domain and the neck linker region. The PCR products were digested with
Asel and Xhol, ligated into the NdeI/Xhol digestion product of pRSETa (Invitrogen) and transformed
into E. coli BL21 (DE3).

Cells were grown at 37°C to an ODgqg of 0.5. After cooling the culture to room
temperature expression of KSP was induced with 100uM IPTG and incubation was continued overnight.
Cells were pelleted by centrifugation and washed once with ice-cold PBS. Pellets were ﬂash—ffozen and
stored —-80°C.

Protein Purification
Cell pellets were thawed on ice and resuspended in lysis buffer (S0OmM K-HEPES, pH
8.0, 250mM KCl, 0.1% Tween, 10mM imidazole, 0.5mM Mg-ATP, 1mM PMSF, 2mM benzimidine, 1x

complete protease inhibitor cocktail (Roche)). Cell suspensions were incubated with 1mg/ml lysozyme

and 5SmM B-mercaptoethanol on ice for 10 minutes, followed by sonication (3x 30sec). All subsequent
procedures were performed at 4°C. Lysates were centrifuged at 40,000x g for 40 minutes. Supernatants
were diluted and loaded onto an SP Sepharose column (Pharmacia, Sml cartridge) in buffer A (50mM K-
HEPES, pH 6.8, ImM MgCl,, ImM EGTA, 10uM Mg-ATP, 1mM DTT) and eluted with a 0 to 750mM
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1-6 1. NaOH EtOH 2. TBSC, Im DCM 3. CSP HPLC '- QOIBS

tri phosgene TEA OV4- Al ryl - 4-phenyl -1, 3-oxazol i di n
WQ@20060089203 - 4) To a suspension of 15.8g (416mMmuoPJT/082004%25980

powder in 600 nmL of diethyl ether was added 18.3g (90

mol ) of -allyl- -phenylglycine ethyl ester (1-3)

(prepared according to: Van Betsbrugge et. al.

Tetrahedron, 1997, 55, 9233-9240) in 75 nL of diethyl
K1 BlaBRh B buFHH) PR i RoftSin % K5 vl}‘ér@t)&l&l%ﬂ& En%ul!;a‘?é‘d't th Ni-NTA resin

“Aiter stirring overni ght room tenperature, _

(Qiagewa fariopnhangs TRePER WP Yasdhedihedsdianeqivith bufferd (Lypis effes minus PMSF and

protefa@ét ﬂnﬁi‘ﬁﬁ% c@M{tagltz,_ f?ﬁov@éfd 5%%%‘@%@5%3&13&%& gnc?ﬁasﬁés_ \ﬁfh buffer B. Finally,
wat er.. A_quant 0 O was added, .an m xt ur e

the rggis vas b ?rts‘rwayslh?df PR L5 Biuiea Breiedirees BPURY  GRBgaffter B except

for pAIGI0)taae paetdihioQrtolditc KSP mat eldted T elugish Buféer (@éntical to buffer B except

o TR bR 5k S ey G} ST s,

and gokdatl-8¥€. oi | . The am no al cohol (4.5g, 25 nmmol) was

di ssol v ' Ca . . .
Fol | o ﬁgcﬁoﬁgég%%%Pﬁgﬁ%%.t@ﬁﬂ%?s?%%ﬁ?ﬁr%rmogggbral.n. Purified tubulin (>
97 oM AR186) 2 Arimganldhpplymeized S 7RI the presence of 10 UM paclitaxel, 1 mM DTT, 1
mM GTPGRBRBRY biftiek (80dAMIAK-PTPHSN € rifX KETAES1 WRE ML, FBFH 6B).I PR Resulting
. te eratureagallovvedto stlr,fgr 4h. e r.eactjon
micr Eﬁ?%weaﬁﬂﬁi o eE PRymsRZH Ay by pifAeenirijzatpn.apd Gpaval of the
supewdatalit. (heigkljet, waditihing dlid ieidrababates,Nagenly resadpended RC NN pheiaxel, 1 mM

o7et 0 P E B SSRGS B0 | (Dot T
I H), 5. 8he kiesin hotor ddsain B itubated With) micdot@buled, 1 inM) ATR (IB35MgCl,: Na-
o . I © D
AT $0d sty 20 G g SR O L PR ESHAPLE) 1 BT, 1

DTTetmdf Mgk g ol etM £4-1- Foereastion étemunaipdbya o) ol dilytionygyith a final

buffdrREmpltich P80 MM HEPES 2l 0 M1 1C0! [Bte ﬂﬁ%@iaﬁ:tfﬁ% thOAM®Sydrolysis

t hen bubbl ed t hrough tGDe sol.ution,for 15 m ngt es
reacHi QB BRSSP K & RPRARIR mORPAH 2363 P Adding 450 i of quench C
buffdr Gontaininp @ 2)1 raxio of quench A:quench B. Quench A contains 0.1 mg/ml quinaldine red and
0.14% polyvinyl alcohol; quench B contains 12.3 mM ammonium molybdate tetrahydrate in 1.15 M

sulfuric acid. The reaction is incubated for 10 minutes at 23°C, and the absorbance of the phospho-
molybdate complex is measured at 540 nm.
The compounds 3-1, 4-2, 5-3, 5-4, 7-1, 7-2, 7-3, 8-6a/8-6b, 9-1, 10-2, 11-1, 12-1, 12-2

and 12-3 in the Examples were tested in the above assay and found to have an ICsy < S0uM.

1L Cell Proliferation Assay

Cells are plated in 96-well tissue culture dishes at densities that allow for logarithmic
growth over the course of 24, 48, and 72 hours and allowed to adhere overnight. The following day,
compounds are added in a 10-point, one-half log titration to all plates. Each titration series is performed
in triplicate, and a constant DMSO concentration of 0.1% is maintained throughout the assay. Controls
of 0.1% DMSO alone are also included. Each compound dilution series is made in media without serum.
The final concentration of serum in the assay is 5% in a 200 pL volume of media. Twenty microliters of
Alamar blue stainihg reagent is added to each sample and control well on the titration plate at 24, 48, or
72 hours following the addition of drug and returned to incubation at 37°C. Alamar blue fluorescence is
analyzed 6-12 hours later on a CytoFluor II plate reader using 530-560 nanometer wavelength excitation,

590 nanometer emission.
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di met hyl sul fide was added, and the solution was
stirred overnight while slowy comng to room

wao eosperaviure. The volatiles were renoved by r ORPEF/YS2004/025980
evaporation to provide a brown oil. This material was
suspended in L of tBuCH, and 200 nL (1.9 nol es) of
2-nmet hyl - 2- but ene was added. To this solution was then
added dropwi se a mxture of 160g (1.33 noles) O NaH PO
and 709 (fibthxITTRY) is @ém’él@g&r Bohtﬂlg%gxg cmndgf)ncthtgtlor%ﬁ glE axis and
the addition was conple emeure was stirre

average,peteraf nhibifiop of el g&?wtérforseéf}awmnpﬁ goiptfe thay s Greyid of cells in control

wells@li@ ﬁﬁﬂe%e&ﬁ@eaﬁé@%ﬁh%ﬁl% Qdnb) deBhell ¥ I@G%BM foRthe abdd@ and the growth
ol ved in Et QAc _an |.aced

of col e SR = PP G Ut AL TP e is wsed 0
calculra&ﬂmtdeﬂtmyto%mmy vslgpsednd tinflettior! jointopitpdodst i hia@eands curve fitting.

Percefit’ Jakoq&{lgg,t n\/\MJﬁ Et OAc, dried over Na SO, and

o provi de ~ 90y of a yellow gum Thi s
reS| due was suspended in 500 nL of MeOH, and HC glas
ough i 0 [ arly
% cyéﬁi@f?ucﬁg ?ﬁg&gsfﬁi%? %s (Hb%ré%hg’trs}m%eg}épeg dqu%fga oﬁ%"g
stir overnight while cooling to roomtenperature. The
The iNfdcAbr pR& iVRpEtad ANBMRGoRYicIE,Ar Yy evaporation, the
resi due was | oaded onto a silica gel colum in CH O
and el ut ed vvlth Et OAC/ hexanes to provi de the nethyl
Aon ¢f npftie aesh gieapgptngis BIFACSE esi due was di ssol ved
in 500
ol ) oﬁﬂ(‘%%{ir%al S a ":IS lfsgcg rogeg'a@lg%% ﬁ’gfgglh oqt a%élangcaﬁid ftc( egt cells in mitosis and
to indyge apoptegjs b mmmn(mA@om lin @)freaéed&@%ﬂsm nsllsoﬁglls are seeded at a

dens1t9fotf euxidiQeld pet GUI@ 1186 cﬁ!'tdr@&ﬁ?lgaﬂdoall\ﬁ@émo a@heerQ\r&'m ght. Ctlelllls are then

erature and stir over nl It was quenched
treated Filp kel (e HMEO) %@.t@ﬁtlowae%s&cmaw&\e i ot Fpllowing treatment,
cells 4tk Qﬁ:@este-ﬂi‘b@ t@pﬂﬁlkdﬂﬁd ah@mdiceted 8364 dWel&ed YRR Cell pellets are .

rinsed 8&%& g‘ﬁ?du‘fl.@% 68])? §afl$l6}8r% a 40§ gﬁ%{_‘r aﬁedﬁry nd hhe

Et OAc/ Héx H#AES ahaygin, aneaeSWBO disedicellb ke lpefaddoang ellel 70% ethanol is

remox%ﬁ%‘y %@%@or% g‘él lgélg‘g) %H%or ﬁﬁlg 45’% vﬁthAlT.N'_?)sz A%S(ég‘.ucltz units/ml)

and pg>|p|,d1un;g1ogld(3 @50 18 agd 315al:(zgd uqm-g a Bgton ]ngklnsoH)FAC_’SCahl(es Data (from

10,008 EB11 1 hER)E MRk 13 del
9721 s?%%a ﬂéggsl 5 ]ﬁ(j:l_eqi M aﬁﬁysﬁsq{lo ihg Nftware (Verity Inc.).

7a- Phe n@q B rnBtOFIF-I-alﬁVF lfs(sipréved b?l plotting compound concentration on the x-axis
and perlentige of G110 xAEO GRAB plﬁ(sédyt)th@l¢amr@c1$@or@aaﬁhtahb@§b1ﬁf(ashﬁea@ﬂed by

proplcélrng Fl)(\),%eﬁqgges%éng )]6? }_’; agq,lys,.}ls IR/P%%\B r{?f:(? Bshng&]he ﬁﬁgﬁwﬂ%t program to
calculptg aff fHflectidnt point g$ing lognsigp 4-paratnetert cutvetttinge Mheinfléatioe poihinie reported as
the E@S%) ?Ar 'nﬁ@tlp Qltf&t Wﬁnﬂlﬁ%\’l%q 1@1%gd { te&‘l%ﬁl% ttﬂe c@mﬁ@%‘d%dﬂf\’? egpoptosm

warmto roomte erature an overn
Here, ﬁh%aew@amﬁ apRRSYIiSITelds ahieach tisratien nmm(@diemmmd yopropifliom, iodide

fluoreSoehéd) 6l 6ktek \oh &R Y kD arfel K MGilarWBANEis bMMiEEout as described above.

VL Immunofluorescence Microscopy to Detect Monopolar Spindles

Methods for immunofluorescence staining of DNA, tubulin, and pericentrin are
essentially as described in Kapoor et al. (2000) J. Cell Biol. 150: 975-988. For cell culture studies, cells
are plated on tissue culture treated glass chamber slides and allowed to adhere overnight. Cells are then
incubated with the compound of interest for 4 to 16 hours. After incubation is complete, media and drug

are aspirated and the chamber and gasket are removed from the glass slide. Cells are then permeabilized,
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15

wth brine, dried over Na SO and concentrated. The

resi due was dissolved in 60 nL of form c¢ acid and
whemwsemw2es 100C for 24h. The vol atil es were r eP@OU/E82004/025980

under vacuum and the residue was triturated with CH C

/ hexanes/Et O to provide as a beige solid. Data for

HNVR (500 MHz, CDCl ) d 7.5 - 7.3 (m 5H), 4.7 (d,

IH, 4.3 (d, IH, 4.2 (d, IH, 3.5 (d, IH, 3.1 (d,
ﬁxed Washea a%é b(ogkedl 169 nongpegiﬁe thh‘doﬁ%/}nﬂ%ﬂ% ac%gﬁgn\gﬁo the referenced grotocol

[ uor ophenvn- 7a ro- |
Pafaéﬁn-enﬁ)eéqled typepegstions e S?t@ra(ffinlmﬂ with xylesg grpybqqhydé%edot ozghzgl ethanol

serleé %ﬁoﬂ”fﬂﬁio}:klﬁé Sliaesrhrél-ﬁgmate@fn ﬂ}ﬁl‘farﬁ‘ﬁntrbzﬁgé (‘fﬁfﬁse@ﬂ&‘%@lonal anti-O-tubulin

S M sol uti gn HVDS
ity sS4 O ot e 37 00 G po ot o R GO g oy from
Covact,dilewd t 200@) omerhightht ©Ca A&elh\e:isﬁlngl'wﬂés dr®chkbated Wi conjugated
secot?c?a]r)pz%ntlgﬁd%va(%glt(g gor}lj %%%h ggn ii |§1- Tpouse Igé) for tu%ulcn 6}relzxas red-conjugated
donkwy prtierapbibleéy for Pdricmﬁ-dﬂieldl an@svg/hqd Homtinerhoe)at foomi@nperatef. Slides are
then Wﬁw@@ﬁd @&Qt%%talﬂéh %vdﬁlq{ge&}ﬁ%ﬁ@ﬁ H) VR e.lﬂmﬂﬂgst&lme? samples are

m xture was_ al to warmto roomtenperature a
imageq pith g} @0x-¢ihimmersipieobigelive pne Miken epiBerrpreencpimidiosgope using Metamorph
decofdletioataBdinMdinGlsofwibt i on, extracted twice with EtOAc,
washed twice with brine, dried over Na SO and
concentrated. The residue was dissolved in 75 nL of
DME and nmL of water. To tHEXAMPKESre was added 1.29g
(30 mol) of Lid, 3.2g (30 mol) O Na CO, and 4.8g
(30 mmol ) of 2,5-difluorophenyl boronic acid. The
sol ut i oFxypRles me‘fid@@g%@@e@d\m assisNnfadhrtter mderstanding of the invention.
Partibfhd r2M& 1 &1 a, aphids 'a%c&ﬁltlggs%r81n£egd§i t?‘@ liust%ftive of the invention and
tetraki s(tripheny phosp i ne) palladi um The
not limiting of She siasenablesiceirs the O C for 3h, cool ed to room
tenperature, diluted with sat ur at ed NaHCO , and
extracted twice with Et OAc. The conbi ned organic
| ayers were washed with brine, dried over Na SO,
concentrated, and the residue purified by silica gel
chromat ography with CH C /hexanes to provide \L as a
white solid. Data for HNVR (500 MHz, CDCl ) d 7.5 -
7.3 (m 5H), 7.1 - 6.9 (m 3H, 6.8 (s, IH, 4.9 (d,
IH, 4.75 (d, IH, 4.5 (d, IH, 4.25 (d, IH ppm HRMS
(ES) calc'd M+ Hfor CHF NO: 314.0987. Found:
314.0993. Step 5:
2-({[tert-Butyl (dinethyl)silyl]oxy}methyl)-4-(2,5-difl
uor ophenyl) - 2- phenyl - 2, 5-di hydrol H pyrrole (1-8) A
suspension of 1.75g (5.6 nml) in 15 nmL of EtOH and 10
L of 3 M NaCH was heated at 60 C for 3h, cooled to
roomtenperature and dunped into a separatory funnel
with Et QAc and brine. The |ayers were separated, the
aqueous phase was extracted twice with Et OAc, the
conbi ned
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organi ¢ phases were washed twice with brine, dried

over Na SO, and concentrated to provide a white
w@ei0s561920% this flask was added 30 nL of CH C PCT/LISHE4/025980

(22.3 mmol ) of im dazole and 1.76g ( 1.7 mol) of

TBSCl, and the resultant suspension was stirred

overnight. The reaction was diluted with CH C

washed twice with water, dried over Na SO,

concentrated, and the resi rified by silica gel

chromat ography with Et OAC/%%%I?‘E%tO provi de 1"8 as a

white solid. Data for HNWR (500 oz, CDA ) d 7.6 -

7.3 ( 5H), 7.1 - 6.9 (m 3H), .75|\Es, ﬁl)}lp—_l)bléé%i(d

I . mHZI 1 1 I . ﬁ/ ol a S!
9::3'!00. 1 (s, 3::ng§:13%(£(}§ 3H§®ppm Step 6: allyl bromide, PTC
Enantiopggic r ' I nter Nat e 1- 8 ResotutTon

of the ti onBrBh@HS, TWA i ed o r omat ogPalkil.dabPy

usi ng & ral pak AD(r) 10 x 50c um with 1%

i sopropariol in hexanes (wth 0.1% di et{hyl am ne) at 150
m./ m n.ijAnal ytical HPLC analysis of the eluent on a 4
X 250mm Chiral pak AD(r) colum with 1% i sopropanol in
hexwes@vg th 0.1%di et hylé)am' ne) at 1 nl/IyOy indicated
t hat N\ eluting, activ ngyti omer ha = '

g 29, a9) F%EIGIEP ,Rdt10,

and the econdle i omer h3gs = 6.9 mn! St :

(gRy~ Xt - cHb |yl ] oxy} methipefyA-2rhuigne
-di fl upr opheny -2, 5-
compreny e Bri de B)Ma@HgHCL

di hydgo- lggpyrrol e-1-carbon
of triphosgymMaH, Br @%tBu

sol utiw®n of 1.95g (6.6 mmol
THF at 0 C was added a solutipp of 1.31g (3.3 mml) o
the first eluting enantionmer “off and 915nL (6.6 mol)
of triet anpne in 10 nL of THF.QThe ice bath was

renoved and th® reaction was allo 0 war o
{ oRh s&%ﬁ'gg]

t enper at stir for 3h. The r¢act h
partptigned b en wat ery OA or gahNTL,

sol yt'i oRwas r‘Ibﬁ over—Nal——g‘%Djiand oncentratedto
p?&; de 9s a b Bil.2mt A for HRVBES) QalSuzekiM +
Hfor CHUOFND Si: 464.1619. FoundQ” 464. 1625. SCHEME A

1) Rud 3.5NalO 2) MeOH, HA V-Owe // }-6NaH 1-4 BrCH
CO0 tBu

F F ]
1. NaOH, EtOH
—\ pp 2- TBSCL Im, DCM
3. CSPHPLC
N
)—0
1-7 O
triphosgene

Y

TEA
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Alternate synthesis of Diester 1-5 To a biphasic

m xture of 14.8g (73 mmol) of 1-4 and O nL of CH O
w®20050§192€¢H CN, and 320 nlL of water was added PCT/US2004/025980

approxi mately 200nmg of ruthenium(l P) chloride

hydrate. Sodi um peri odate (85.6g, 400 mml) was then

added portion-wi se over h with rapid stirring. After

the addition was conplete, the reaction was allowed to

tepgt'r foy 4 1y €. The m'xture vvas
ted”w

t he sol Td4 sywewsignetdy Sl (43gmeriolof hﬁﬁwwdmﬁé 660 mhoéfl@thyl ether was
addeWag.3ploaGsHo1) b @aﬁﬁ%&hﬁ%]ymﬁélaﬂﬁ lestert (183) Qﬂé}ﬁ%ﬂ accordmg to: Van

separated, the adque
Betstagge oL A8 ¢S oty PO A o 28t ol et e e as o
mainkdin ftle Afldx dATtOChtiMer ovEﬁthQt roo'ﬁﬁlleh@mmgz, ﬂﬁl’ﬂ&eﬁchf wisl carfully quenched

w1théﬁ %_%wk be)tb rf&ﬁ@we?%g\ﬁc})p\f@%fslgggﬁm %nd 1 l% 2931?1‘ of water. g&lu%ntlty of

Na,Satvwes sdledsind g nistuienessetisel fohh. t'ﬁwpehcatwm@thcﬁ ﬁltehei off and the solution
concgﬁ)tl'austdl e %@ﬁl\.{e[ewg cgssol%& ﬁr305 n{ﬂ dt 'CI-f BE, drfed %{Iér% and concentrated to

ed an room tenperat ure

provzﬁeélmngm alcchhleaswp@rlpﬁs@ ma@nmmwhpb@réﬁeﬁ gimol) wiapdiggojved in 50 mlL
of CEX8PAK %&9&1 todPd. FHGWiSSIhE HRlitRr BUThIL [Bdnhd) sf thétﬁﬁaﬁﬁ‘k and 4.5g (28

mm%f)l)qa tso EP %%{M L tgég@&érggﬁg&%%gé 6%@5%\%35@%&@ agd al?owed to stir for
4h. TkStesttien wassthém@nnpéd %86 h veparatony ﬁlaﬁ)elmaasnefd t'\F/HE withOM Eld1, twater, dried
overﬁg%oduaélg gon %tfa[qLd\Aé ég%un cﬁia%hglnf)rtle%ﬂa a7 orleSﬁ &Fﬁa&%& THNMR (500
I\/H{zs@@@ahé7én-)72ﬁﬁ,t5éi) 6616 Hﬂ)(ﬁ ar-e.5@s IH[) I5eAnexd 2Hd AfaidnitDo4.35 (d, 1H),
28 (hO E#EIF' and stir overnight, it was quenched

8%?@a saf d NH A solution, and extracted tw ce

with EtCAc. The conbi ned organic |ayers were then

Stepashed widfdr rsyne, dried over Na SO , concentrat ed,

e e B L B T DT oF LTS R 75
ozon@iwlas ﬁ(ﬂ’dENElnBugh thePshﬁith et a(pe@lueCllor persikidd, OTWwiks tRen bubbled through

the S%Min {c)n nutes Noﬁ)owlv% by 38[1)mf1utes w1th'_k By At'\{l'_@pmgq\éll nﬁ (% 7 moles) of

dimethyl sulfide was added, and the solution was stirred overnight while slowly coming to room

temperature. The volatiles were removed by rotary evaporation to provide a brown oil. This material
was suspended in 1L of tBuOH, and 200 mL (1.9 moles) of 2-methyl-2-butene was added. To this
solution was then added dropwise a mixture of 160g (1.33 moles) of NaH,;PO, and 70g (774 mmol) of
NaClO, in 800 mL of H,0. After the addition was complete, the mixture was stirred for an additional 4h.
After separating the layers, the organic was concentrated by rotary evaporation, the residue was dissolved
in EtOAc and placed in a separatory funnel with the aqueous phase from the reaction. After separation,
the aqueous phase was extracted 3 x with EtOAc, dried over Na,SOy, and concentrated to provide ~ 90g
of a yellow gum. This residue was suspended in 500 mL of MeOH, and HCI gas was bubbled through
the solution until it was nearly refluxing. The flask was then capped and allowed to stir overnight while
cooling to room temperature. The volatiles were removed by rotary evaporation, the residue was loaded
onto a silica gel column in CH,Cl,, and eluted with EtOAc/hexanes to provide the methyl ester as a pale
orange gum. This residue was dissolved in 500 mL of THF, cooled to 0°C, and 32.6 mL (220.5 mmol) of
tert-butyl bromoacetate was added, followed by 10.6g of NaH (264.6 mmol of a 60% suspension). After
the mixture was allowed to warm to room temperature and stir overnight, it was quenched with a

saturated NH4Cl solution, and extracted twice with EtOAc. The combined organic layers were then
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then HCI/NaCH O then DVS 1B-3 Met hyl
4- met hyl ene- 2- phenyrprol i nate dB-2) An aqueous
waodoanians (300 nmL) of phenyl glycine nmethyl esPEr/UK04/025980

(100 g) was neutralized to pH 8 with 1ON NaCH The
aqueous solution was extracted with EtCAc (3 X 200
m.). The conbi ned organic extracts were dried over
MySO , filtered, and concentrated. The residue (56.7

wash?d wﬁﬂrﬁrrtsxe%ad cW@1SNész§ Qb &Baéérgizgr[d Jﬂﬁfegxﬁe%hh@ég{ {iel,

and treated mnt 34.9

chromatoggaphy i BIOApfexapesdp pravidad-5 asre tlzw palg ﬁélowga@% Pﬁ‘ﬁi fppksS: 'HNMR
(500 SAHA CObI NG 71 B3 G, (521@01 684, ﬁ@dw@ﬂwﬂ) BiotB, Bt £65 (338, 3.5 (d, 1ED),

335 R B RS R B o, 0 8 S d s Er MOk 3721423, Foune

372.14¢%i due (26.8 g, 100 mmol ) was dissolved in
di chl oronmet hane (240 nlL) and treated with 160 nL of
| ON NaOH, nethallyl di chl oride (50.0 g, 400 muol), and
& {ik-pynrodd agoleiRNo(BHationt (1-§)he

reacti o, X\@tﬁutijdnl df*tlgg w3tr£}8&ib glrilj Oﬁﬁﬁﬂa&eﬂﬂ:ﬂﬂ HPC was added dropwise

ord ani ¢ sol ution separa over

58.6 le (3% ol pha I Mbyokiien PEEERVDS eTHR Sxi\%étlmg for 1h at that temperature, the
coohﬁ@gdtﬁ W@J ¥@6vddindthe rdabtidias(a2BRed e/ wiBH tdﬁe))m&&ﬂpe@ithr% laf@lstir overnight.

The Iﬂléﬂlll‘? \gflsi cglgrgc el("x) U %q?r%g B*e_]o%;e%ra?e%élatg&a gvdtagtOAc washed twice
with hiine{, ditieel cwaﬁ\keﬂtw aﬂﬂtcem:bemdtétl Btheleidnd wis #igd1vedl jn 60THE of formic acid and

heate? I%f"ﬁje()?g gpr%ﬁlg aﬂecvoic’aﬂeg tWe%)s C}%m\clr.\ﬁ d%n&ier v%%uglva%d thNQes%ule was triturated with

and concen
CH,GlythexanesEt8rid prowide dfl 4s z@élgé saidp @a&) for ot HRBMR (ﬁOOQﬂHz lﬁBCls) 87.5-

7.3 (& s?ﬁ)ul & (WM 48 @Aan( %2 &), 1194 ﬂ&eﬁ{)by 14 MR, 93V(ﬁf 1}%9?9@ 1H) ppm.

[tratration, and concentration provided cru
1B 2 Purlflcation of this residue by flash

Step ghr omat %_pkmlo(o%h&avn-ﬁ%%@@éﬁldhﬁa@nﬁﬁbvrmm pagd 3Rkagl-3-one (1-7)
%B 4§ ( g %];I?sﬁengloa gf% Zg 8|0|lﬂm0121‘% trél58 'rrﬁo 5#13—&5% é}#l was added
dropwiksh 12.3milY1Z. 2ndoB)of a 2VB®Iution of NYHMDS$ iSTHP. After stlmng for 30 min, the
solutiéﬁlb}g?ﬁ ?i(b\g?r(‘nA l\é’)EbS Q%cfr’] lge?dotﬁglj&;i’% 1%1 HE? SP}I%}%ZW%L %@g coc‘lec} ljack down to -
78°Ciapd wrtut(cm@ 439 (hR/é‘Snmdb b%ﬂph@ytbm(lnélnerotmeelameaulplmlhn@) in 10 mL of
THF %}% M@ nTlQ:fcoglﬁigqath]\%s gerﬁc;\gd gncgthe ﬂn]xtﬁfgg}ag allcﬂveg If!!:w%:épto rﬁoom

over 20 After stlrrln%?f mn at
temp?ré Eerang ﬁtwgngéhﬂ‘h%wtgre e iR dwth@wgu@érduws@vtlon extracted

twiceWAtHERtOA ¢, wathdd twide%ithriNe,@red éver Na,SO, and concentrated. The residue was
dissolved in 75 mL of DME and 18 mL of water. To this mixture was added 1.29g (30 mmol) of LiCl,
3.2g (30 mmol) of Na,CO3, and 4.8g (30 mmol) of 2,5-difluorophenylboronic acid. The solution was

then degassed with N, for 1 minute, followed by the addition of 630 mg (0.5 mmol) of
tetrakis(triphenylphosphine) palladium (0). The reaction was heated at 90°C for 3h, cooled to room
temperature, diluted with saturated NaHCOs, and extracted twice with EtOAc. The combined organic
layers were washed with brine, dried over Na,SO,, concentrated, and the residue purified by silica gel
chromatography with CH,Cly/hexanes to provide 1-7 as a white solid. Data for 1-7: 'HNMR (500 MHz,
CDCl3) 6 7.5 -7.3 (m, 5H), 7.1 — 6.9 (m, 3H), 6.8 (s, 1H), 4.9 (d, 1H), 4.75 (d, 1H), 4.5 (d, 1H), 4.25 (d,
1H) ppm. HRMS (ES) calc’d M + H for C;gH;3F,NO,: 314.0987. Found: 314.0993.
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m.), and (21.3 nL). Solid Na SO was added and the
m xture stirred for 40 mn. The mxture was filtered
wapasooneentrated. The residue (8.2 g, 43.3 mMmeCh/USES4/025980
di ssol ved in dichloronethane (300 nL) and treated with
triethylamne (9.0 nL, 6.5 g, 65.0 mmol ) and
carbonyl dii m dazole (9.14 g, 56.4 mol ). After
stirring for 48 h at rt, the reaction was diluted with
i chl or [
scoh 1 07 4B RN a0 0 TN b Ty -t
pur|f|ed___w__§l§|ﬂ;18\inn of the residue. 1B-3 (Q’)n 42. 8

ol ) i iy dighlion SNeLsRase nfnddP1-in 19886 oEBOEEht0 mﬂ&@ M NaOH was

and ozone was passed through the solution until a
heatedg 67 Coler 3 Soalt to o CEPHRUETAIdumpR O SeRie Wé‘é&né]d“’“h EtOAc and

brindMTtHe 1a}er¥BicRydepathitd, die: dqBéoubblase Ahd @d’cra@éc&ﬁdéﬂ wMﬂEthl’dgthé Gombined
Lon

.t i ght l.u
orga pPiS W pashe eI AL PR FSnFOVEaPY 40P e o providea white
sl ot Eakpus o4 68 nLcaf (1N SO@af imdEBi ycl. T 117 inol)

of TBS%I %g(tﬂ% fﬁ'ﬂ)a t s spaz, dﬁ&l vi/_?)s s edg% e ééhq é_ll)azbctlé %/ag ﬂ u’_édw'nh CH,Cl,,

sheth YISO Fate dEpdeveriNaBRGIpmRalyated-Fmd ¢ tesidee BIfkE bysilica gel
chroﬂaatafa 10 AR kAnEd t@ Ridd 13#;55& a%‘mék s&ﬁ& Zpakd foa |118y 'Hﬁ(fm (500 MHz,

CDCJ%)% W@W%Qémﬁ%%@ %42 (d IH} 41(d IH) 395 (d, 1H), 3.75

(d, 1H), 0.9 (s, 9H), 0.1 (s, 3H), 0.05 (s, 3H) ppm. t

Step 6: Enantiomeric resolution of Intermediate 1-8

Resolution of the enantiomers was carried out chromatographically using a Chiralpak
AD® 10 x 50cm column with 1% isopropanol in hexanes (with 0.1% diethylamine) at 150 mL/min.
Analytical HPLC analysis of the eluent on a 4 x 250mm Chiralpak AD® column with 1% isopropanol in
hexanes (with 0.1% diethylamine) at 1 mL/min indicated that first eluting, active enantiomer has R,= 5.5

min and the second enantiomer has R; = 6.9 min.

Step-7: (25)-2-({ [tert-Butyl(dimethyl)silyl]oxy }methyl)-4-(2,5-difluorophenyl)-2-phenyl-2,5-
dihydro-1H-pyrrole-1-carbonyl chloride 1-9
To a solution of 1.95g (6.6 mmol) of triphosgene in 25ml. of THF at 0°C was added a solution of
1.31g (3.3 mmol) of the first eluting enantiomer of 1-8 and 915 uL (6.6 mmol) of triethylamine in 10 mL

of THF. The ice bath was removed and the reaction was allowed to warm to room temperature and stir
for 3h. The reaction was then partitioned between water and EtOAc, the organic solution was dried over
Na,SO,, and concentrated to provide 1-9 as a brown oil. Data for 1-9: HRMS (ES) calc’d M + H for
CoHsCIF,NO,Si: 464.1619. Found: 464.1625. |
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1G5 1C-6 HO HO TPAP Ph GDI Ph bleach Ph "''- H N >/,
H1CG7 o 1C-8 o 1G9 Step 1:

w@ 2031202t hoxycar bonyl ) am nol( phenyl)aceti c arCTIUS2004/025980
(1CG-2) To a C mixture of (R)-(-)-2-phenylglycine
(I1C1, 4kg) in THE and 5N NaOH (10.6L) was added et hyl
chloroformate over 1 h with the internal tenperature
mai nt ai ned bel ow 10 C. Upon conpl etion of the

addi tion, the reaction wa fRr 15 min at 0-10 C
and assayed for conpletion. action was quenched
wth 37% HO (until pH 1, 2.3 L) with thegnternal
t enper apur e i ntai ned <25 C. Tol uene (20L) added
and after é?aatloqéﬁitﬁlﬁﬂgr)the aqueous | gyer/was
cut. The ic |ayer wis aséayed for yi/fl ‘
solvent 's d To toruene. The slur f 1c{2 RBs
used directly I'h theeeKt H@actio @) OMe
(2i?2)-[( hoxycangE%#}anlno] (phen | Yacetic a rd: p
154-156 € H NWVR ( 400 |sz) |nd| catgg ©1:1
m xture of lebt amer s: B¥H#LQ#BEps| (d J 5.3
Hz, IH), 7.45-7.32 (n1 10 H), 5 78 (d J = FE
Alterhew svnﬁleﬁll} ofﬁlestér gk | Hz, 1H), 5.25 (d, 5.7 HZ H)

1 06 E tToa bgphqmq)nqxlglre ﬁ;ll)Sgé%q\;éggobeb@& and 15)(;111%&(;}12812, 110 mL of
CH:; hd® 320 mil, 6Bwhter vkdx Addad 2Pl x&atelﬁZOOﬁmg oiﬁﬁhelnunf(ﬁ@ cBloride hydrate.
odugx},pefloditﬁ%% f%_ﬁ&)immé%wm ;\6]??416% {xmlq_n }yﬁse obeéqfilwﬁbrapld s?fimng After the
additoalwa’s dor2iAdte 0B reacioe a@allosteli yd stir for 4h more at room temperature. The mixture
was C{ll%l% %% Oﬁf%f %até%ﬂ%ﬂ%e]? Xit ]?té)ﬁk%o %oéé)luﬁy @&%ﬁe&%@%ﬁpmhgnon The
ﬁltrmm@s Pgagd in g separalen &mpeldibe pPhaserrcpadatpd. deqgpeous BiBee ¢xdaetyd twice with

EtOAWat%e e&ﬁﬁﬂe&rgﬁhdﬁﬂa&g walhel %é@kﬂﬁ Bﬂﬂéﬁ arQil JH%& BYér N2,SO,. Following
acetal (3 i h tol uene L

concepaﬁ%h@ﬁ TN SOl St TSIPSé’bve%f? Zioﬁ?loafglﬂe@ﬂénw@}(gbwwlowly passed
tmougleaﬁtsblaﬁon ddRede &Dz[mbﬁblnﬁﬁ’ea@ef thé t&lpegaﬁé d)fCtHe sdldﬁﬁn above 35°C. After 5
i, GRS b G2 b et Dl By F5 s v e
removdd{dn aiOfayNavk{S@tor7 arllthe refidhd wasgairifipd byadilich. geNbk@t¢ePdphy with
EtOAI-Eﬂl%thgL %%?Svﬁgal% q‘g*l ?ﬁlmgtof BS qnethgrl este;rq 5‘9‘ gt)%uégﬁj 'PIML féglﬁge was then
disso}ved ing29® n@p@tﬁ[‘}@% aptled to §FC. angh 0.3 |ng_|-(r7§ mmol) of tert-butyl bromoacetate was
added, followed by 2.8g of NaH (70 mmol of a 60% suspension). After the mixture was allowed to
warm to room temperature and stir overnight, it was quenched with a saturated NH,Cl solution, and -
extracted twice with EtOAc. The combined organic layers were then washed with brine, dried over
Na,SO,, concentrated, and the residue purified by silica gel chromatography with EtOAc/hexanes to

provide 1-5 as a colorless oil.
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was heated to 75 C and aged until honbgeneous. Upon
slow cooling, 1C 3 crystallized. Wen the slurry

wo e@sloetozl0 C, heptane (2.5 nL/g) was added. TPET/E52004/§25980
was cooled tot and filtered to collect the solid. The
solid was washed with 1:1 tol uene/ heptane (5 nL/g) and
dried to a constant wei ght under a nitrogen stream
et hyl
(2S, 4R) - 5- oxo- 2, 4-di phenyl g qfR%@zol i di ne- 3-car boxyl a
te: p 197-199 C H NVR ( ) 5=7.46-7.37 (m
10H), 6. 77 (bs, IH, 5.45 (bs, IH 2H), 3.86
(m 2H), Q.84 (t, WPARCHOHz, 3H); , 100

Wrigd: U2, 129. éMeE:)é%ﬁ 218. 8, JI28. 3, 16LAS, THF
60.3, 13.8; MBS i al c' 4 -

312.1 tep 3:
(25'. allyl - i%io p eﬁyl E@ oxazolldlngD i&FEA
ar boxyrate dC 4) To € sol ution of 1C 3 and

allyl-Br(1.67L) in THE(40L) was added aj@M sol ution
of sodi utBails(trime€hyl siffyl Y&dni de in THF (7L) over 1
h, with the tenperature intained <6 C. After 5 mn,
the reacti on was assayed for conpletion. The reaction
was quenched with Nhem1NbgI/AaOHnd diluted with
heptane (20L). The Aq. layer was cut and the organic
I e The sol vent

o MeOH and mafer & &
urfPs thepd RMS 90¢ppny yas aehi eved. The

reacNi on ethyI (25, 45) - 4-
2, 4-di phenyl -1, 3- oxazetQdi ne- 3- car boxyl at e
HOI\/R(CDCI , 400 Hz) 5=7.60-@& 52 (m.2H), 7.39-7.33
.(m 8H) 1B5355 (m IH), 5.84 (m IH), 538 (m 2H),
4.16 (m 2H), 372312(m 2H), 1.17 (t, J:7.0Hz,

Ste .31 0 . 9 01111%1;8](?]22?’\—, 4’ 426 2’

122.0, 89 a@eo@Qsom’qu 230D n114©f phen§lfelRineeting] 2stSF2CI(10A gH was

neutrhﬁzed tog;ﬁ* ith 16RINGORL ﬁﬁf—: é@) s?iujﬂ%n Yas a'c“%{l wifh BLOAG (33 200 mL).

oxycarbo €eno
The @H@)ﬂecrergawc zgraetsmm@neér@vnga&@mﬁhtemed\/e@Eco@Qe@Lryted\,aEhe residue (56.7 g,
344 ﬁﬂ@i@ @a@@%’oN@%ﬁﬂ%thW%tﬁMbo Qﬂis? andoae%éd mlthweﬁéaldkﬂ%e (34.9 mL,
364&ggﬂera ure maintain Egtis C. he reaction
T A Frachoporas dued Bt R0 (emklag washed with
wated (8 t}DSCSﬁﬂ_,)\IEHS@géﬁG kolutbondvad idtietd @@r Migh0,, fifR&@d, (288 koncentrated. A portion of
. T 0 was cut. a th ani, c r.wa .
i R R T
mL of H0NAaNHamethailye dlcwpnéa:(ﬁw gi 400ttsolherd BoANHSO,@B59et Mfler stirring for
10h £t%§}h % AcliGt DU RARRARME hdde 2 ic soluti i
e AR ST e w0 g sy ofuton gepapcg dricd v
Mgsgmﬁltgpg an¢ capgentraged. (I‘ h‘? requble WE, rgcyss@b/gd in) EHO/1 Hd (H)0@¢-/200 mL) and
stirredl ¥0r 2hHhe @u@&rs hdsé “[amsepgﬂ'%d afid %%ﬁﬂiaz@@ v&tmmﬁ 'l‘baOI-ﬁ(t@ﬁH 8). The
aqueo(us rmxttpe was extrac eg with ]:-‘!_?)AC ?3 X 200 mL). The combmed organic solutions were dried
over MgSQ,, filtered and concentrated. The residue was dissolved in water and neutralized (to pH 8).
Extraction of this mixture with EtOAc (X 3) followed by drying over MgSQ,, filtratration, and
concentration provided crude 1B-2. Purification of this residue by flash chromatography (SiO,; 30%
EtOAc/hexanes) provided pure 1B-2.
Data for 1B-2: "THNMR (500 MHz, CDCls) § 7.51 (m, 2H), 7.42 (m, 3H), 5.03 (s, 1H), 4.95 (s, 1H), 3.71
(m, SH), 3.41 (m, 1H), 2.80 (m, 1H) ppm.
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7.6 Hz, IH 1.27-1.15 (m 3H); C NWMR (CDA , 100 MHz):
6=172.6, 154.3, 139.8, 132.3, 128.4, 127.8, 125.9,
wQa1®5419265. 0, 60.6, 53.1, 37.8, 14.4; N5 nml z 3POT/UpN04/025980

Na] , C HNNaO, calc'd 300.12). Step 5: nethyl

4-rf et hoxycarbonyl ) oxyl- 2- phenyl -D-prolinate (1CG6) To

an 23 C solution of 1G5 in MeCN (42L) was added water

(12L), followed by I (8kg). After 6 h, the reaction

was assayed for conpletion. The reacti on was quenched

with 10% Na SO (35L), baS|f|ed with 50m¢96thH L)and
Step @xt r act éxPhgnyldihygrad Hemarojol1.24cH 1.3 loxazsles3 pel-@ut

and di SA%ﬁﬂ)@ﬁ’m&fBiL LhAYeT, @F. %%"198 h@®in WaE (ﬁ)()tzi%d:oé%& 13 0°C and

MU= o R T A O
min a& oewyithe Betbii @hi caatiousiytduethed ngthd: Q‘dltNaGf'lwa’EEh@ BﬁiLlE Q8% aq NaOH (7.1

X ﬁr {)ﬁsﬁ dr&ljll) . f)ﬁ&i }Vdgl?%h %vrag %zieg‘ e rmx ure gc % 0 mm @he mixture was

ﬁlter{:c( mdmgmntaat@om 1)%1&!}6] @2 hbﬁyﬂmo[l}vms dlissoiudden didhNidRethane (300 mL)

and deltdh étP éréggrldﬂﬂe 69%%3@?%_;@ P%mg}_g%%l%oﬁ;ﬁc}m%az(ole (951f:|)g 56.4 mmol).

Afterstigrgng forlf h(am't @H}eacupnggas Ailyted with dig rongtl@ge sl waghgd with 1IN HCI and
brme3 T8SoBardé sdlibon4d condedithtdddind dotFurdifer ﬂurffl?ed Ardblutidn 8Pthé Rsidue 1B-3

9.2 & H% 8 lg&no%) H}heﬂ&)r%nietlian? éO{) I‘WL%@W coqllfw( gz%lq_g@s I:ﬁlss%d through the

solutidhinjitil a3shiecblo? perdiftbd. 1Thelsothtidn widphrged atd@edled Widhldimethylsulfide (35 mL).

After%g%asdy Vlﬂl%]%lg %%% o§em%5t é% Z%lgt’i%llvgqgsﬁgﬂfe&téaged&b ag%ll%n’l sojlg ’gﬂturatlon of this
sohd4v,zth93t20_1p:cowznded];mre0;_ NRtanfor _;QgAﬂ‘(l‘fIM(iOOMHz E)NG.5 - 7.3 (n, 5H), 4.7,
ql
1, G2 0T B AT L (P 4 ARG PR o o
a solution of carbonate 1C-6 (5.0g, 17.0mvl) in THF
(50mM.) was added Red-Al 3.5M solution in toluene
(17.0m., 59.7mmmol, 3.5npleq.) at -50 C. The reaction
m xture was warnmed up to rt and aged for 2h. The
reacti on was quenched by 2. 0M Rochelle salt solution
(45nm., ca. 1.5nmoleq to Red-Al) at 0 and aged
vigorously over 5h at rt. After the aqueous phase was
separated, the m xed organic solution was switched to
n- BUOAc by azeotropic distillation under reduced
pressure (ca. 20 torr, 60 C). After 200rLof n-BuOAc
was added, THF, toluene and nethoxy ethanol were
detected less than 0.1%in C and KF showed 0.11% MS
mz 194 ([M+ H , Cl1HI5NC2, calc'd 193.11). Step 7:
(7aS) - 6- hvdr oxy- 7a- phenyl t et rahvdro-| H pyrrol or . 2-ci
, 3\ 1loxazol - 3-one (1C-8) To the n-BuOAc sol ution
described in Step 6 was added CDI (3.46g, 21.3mmol,
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1. 25nol eq.) portionw se and aging for h at rt. 3OnlLof

2N HO solution was added to the reaction m xture and
wagiongifes | h. The aqueous phase was separ at edPERTS2004/025980

extracted with 3OrLof n-BuQAc after addition of 6. Qgof

NaCl . To the conbined organic | ayer was added 150ng of

activated carbon (Darco KB) and the m xture aged

overni ght. The carbon was filtered through a pad of

Sol ka-Floc. Data : HNMR (4QQ 1€0d ) d 7.47-7.28
(m 7H) 465(d 7=8.3 HZ, .~ 4.64-4.59 (m 0.4H),
4.57- H?E 4.51 (d, J=8.8 .4I—|), 4,33 (d,
7= 8.3 IH) 4E¥@-CGH, 7=13.1, 6. . 0. 4P)CHOWVE),
(d, /= Hz, 04H 594 ('0 7=12. , II—|), 328
(dd, 7=¢2.7, 3.97 , 3.18 (9d, #=13.1, telupnez,

0. 4I—I),/2T63 (d, 5N1P3a@ OE%—D lz\l/aq&gdm 172%3Pﬁ303H
5.1H BO,H2. 40 (brd, 7213 Hz, NI H) 2

7= 135% 6.8 Hz, 0.4H). Step 8 H Bd/350 torr,
(7aS) - @ 1phenyl di hvdro-1 Hpyrrolor , 26

3\ loxazol e- 3. 6f 5HvVdi one ( C-9) ICG8 (crude, a portion
of above sol ution 1. 4Qg assay, 6. 38mm|) n n- BuOAc
vvas cc@cenffdit ed) apgepr r educed prerLi;r, >d 14 L of

d crystalls. sol v
Ve 292MRaEES o &Q/iuﬁ AEOMe

\ To this
sol ution decl-Hlp:O-| (1.10m, 19. 2moF—Q. OpdeN- )
TPAP [, 1.5m0l % OM sol ution of .

F‘h(g 5m_ 19 2rmo| 3. Onol eq. 53 dr opy.se over 30mn
at it. (¢8:35% of chlorinated product vvﬁ@"geen in
HPLC.) After 3@mn, the reaction m xture was dil uted
with 12nL of CEt and the agueous phase was
separ at @l.PpThe, or gani ¢ pha&#Owasopashed with sat. Na S

O aq. bN\.ne. The orlgani c %veWPBW tcl@e@ h‘hed Al
MI'B @1% i‘thg T d—precispi t@t e A
vvasEEed wi tHh MTQB?éM&tMe@M ket one 1 R %I\ﬁ 089,
4.97mol , 99. 4area% p% o0 w w¥ 0. 5aréa% of
chlorin product). SCHEME ) :
(25)-2-({[terf-Butyl (di rrethyI)S|IyIf%x@}rrethyl)-4-(2,5
-di fl uor ophenyl) - 2- phenyl -2, 5-di hydro-1/ -

pyr H@,e- 1; capponyl chi oHde 1:-9 alPA&sk @qui ppe
with olgg\/rhz Rstlrr@P t%ﬂfé}qﬁﬁeblm Ph
ni trogen/ 'Ouux@Hnl’et—'vvas rgéd, t he—S—FBS p “'pe
solid (13% gns) and | PAC add [ 26L). Stirri n@l
continued until the solution ne honngeneous ut

30 mnutqae7lnaseparatefla(§k ped with O@erhq&d
stirrer, thernocouple, and nitrog /8vacuu

Step 1: (2R)-[(ethoxycarbonylamino](phenyDacetic acid (1C-2)

To a 0 °C mixture of (R)-(-)-2-phenylglycine (1C-1, 4kg) in THF and 5N NaOH (10.6L)
was added ethyl chloroformate over 1 h with the internal temperature maintained below 10 °C. Upon
completion of the addition, the reaction was aged for 15 min at 0-10 °C and assayed for completion. The
reaction was quenched with 37% HCI (until pH = 1, 2.3 L) with the internal temperature maintained <25
°C. Toluene (20L) was added and after agitation/settling, the aqueous layer was cut. The organic layer
was assayed for yield and solvent switched to toluene. The slurry of 1C-2 was used directly in the next
reaction. (2R)-[(ethoxycarbonyl)amino]-(phenylacetic acid: mp 154-156 °C; "H NMR (CDCls, 400
MHz) indicated a ~1.1:1 mixture of rotamers: 6=12.12 (bs, 2H), 7.99 (d, J = 5.3 Hz, 1H), 7.45-7.32 (m,
10 H), 5.78 (d, J = 6.2 Hz, 1H), 5.41 (d, J = 7.1 Hz, 1H), 5.25 (d, J = 5.7 Hz, 1H), 4.12 (m, 2H), 4.05 (m,
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inlet | PAC added (1.26L) and the solution cooled to
-5C. Triphosgene was added (67gns) and then |utidine

W@ 1003/0md2)5 sl o y added. The sol uti on of the S AGBUS2004/025980
pyrroline was then added to this solution slowy. The
reacti on was nonitored by HPLC and was consi dered
conpl ete when the conversion of the amne to the
product is >99A% at 200 nrrby HPLC The reaction was

di
o, UL 3901 08 B PGB0 s 7
157.3; bh%S.&rlgami 16611a428/0, 128shaas.6,1i28 2, mmmm é2 (8140 588)57.7, 14.4, 14.1;
MS W(P?Z‘p(iﬁqnl!{f ¢ A SGoMBsc H'ﬁ?o oncentrated to 900 n

cont et Wwas” 105 and used directly in the
coupling reactions. HPLC assay showed 99. 96%

Step gONver Sét?ﬂ (3941 BEoxe D @BNdny L Nb Bk A HBIRCHENB Flate (1C-3)

)s .( |( ;f f%c;( y}B%Ji %ﬁ*}w 0{1 fié 3 2pd PRSRSFSh B iR/ lyshe pser sduced pressure
(350 ehirdyvohis Qddleldl-amylilﬁdﬂ cEf(blenz&)deSjicEmlnﬁethyl aceta1(3L) in toluene (5 mL/g) over 1-2 h.
Tolueél]e{l\/%éé)ié was %%g{(g gllg l?hr%ug)ﬁ@e %I%resg %% IRaCStllEI)ISl QIHQHY%{I{%I?HOE BY trhe feaction, the
solutipd w@Scoviddas it apd difutedivtith BHE [34E), mntﬂdmﬁ@eqea@k dihe drgamc solution was
wash cf"\@ffl& RL% Mﬁsét {71 ?%ﬂdx&ﬁfb%&‘&’ N‘QHEBF] @Y§" e cbrvdnt (hd A switched to .

en’ oo I'S 'suspensi on was
toluemédhla%m Sl tofgl yolyme (g apry #ishd) with iplugns ypan Gogmlegpn. The slurry
was H@EMIS 5@ aﬁh"&gedlﬁﬁﬁﬁforrﬁgéﬂe&hsn WpbRklow cBoling/ FC-9@rysthili2&l. When the

st GSRE Y o DORPTR 8 40 s TPpHURY Hiep e afilpred o collc

the scﬂﬂl Mawvedlidwas avashad diith i1analuede/feptano§5 wlL/g) aniddgied toef @hgant weight under
a nltr%(%?n sgeagrlfI %ﬁﬂg@g 4{99/ ? Ex e2 & %?;{h%ny? e eoxg%ﬂhh{ng 2, nc%rrb§a 14 a¥n§%7 199 °C; 'H

NMRt(@Wé; éQ(UH@ 06=2.46-73F (mal()éi) @AL(be, 1ED.cF45BbOAED \istte(ma dt b &;86 (m, 2H),

084&@9—47@&%{)\’\@&%1@?(@15@1 eﬁ)om%i o030 ¥R 20 8YAR SWBSE.7, 90.3, 61.9,
extracted vl he combi ned organi c |

60.3, 13 $es %?]@(Mﬂg GuHN@s Fe d 382-19d over Na SO, and

concentrated by rotary evaporation. The residue vvas

S |ssolve
tep S acket ef

s ol uti olo mso d@g@md)f\mﬂana aHyerr(ﬂgme) QMI‘HF (4IEIL§ whs dddéd a 2M

SOlutIQI,I gf (?I%% 1] gé(%lrﬂetl}&@sﬁglg%l%ﬁle %ldgi?]g g%s) %%egg h( %itligq Mp%?%urg ¥'ua1nta1ned <5

°C. Afte€ mig3Byreddion Yanashaysy fa@icNapledn, Téln @aQtzbnefgas (@2dncherowirh 1IN HCl
22.50§ arﬁ%ﬁlﬁt@g Lo thEﬂtHE?ﬂ)L)p Qs R?:rl%)ep Fhd ad hﬁHYﬁQ dogafd Qﬁ/&@@ds washed with

reacti on was heated [ ow ng

sat’d. th‘np 6@y Thej spiyent 339 F%ﬁ‘f%f‘@’l?oﬂ agd watéxf wzgwgng\)@g azeotropically until a KF
< 900§p§1twds Iaade\@a f Thel SOR:ti6:€ 681 AUt RGs 6l UirdcBR i\RS n&@ &dabiibrl &hyl (25,45)-4-

00 t re ed int
SR 8 S0 RES 1t 5y Blp RS A0l 5.0,
7.39-7.2 &n, SEBS6. E5r, aH), Scb4vint TR 5538 G, XEB, 16 (m, 2R, 0TI @n, 2H), 1.17 (1, J
= 7.0 EBY 55y PRRLER (OB Y MELZ): 5=172.5, 164.0, 137.5, 131.0, 130.5, 129.7, 128.3, 128.1,
127.4,126.2, 122.0, 89.5, 62.0, 42.2, 40.4, 14.2; MS m/z 352 (M + HJ*, C;H,NO,, calc’d 352.15).

Step 4: methyl (25)-2-[(ethoxycarbonyl)amino]-2-phenylpent-4-enoate (1C-5

To an 23 °C solution of 1C-4 in MeOH (20L) was added 30% NaOMe in MeOH
(535mL) over 0.25 h, with the temperature maintained <30 °C. After 4 h, the reaction was assayed for
completion. The reaction was quenched into 5% NaHSO; (40L) and diluted with IPAc (20L). The
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washed with 4 L of water, dried over Na SO and
concentrated by rotary evaporation to provide a dark

wo e@spol20xl mass. This residue was swi shed w t hpGD0S2914/025980
of CHCO , and filtered to provide a tan solid. The
filtrate was concentrated to ~ 300 nL and a second
crop of solid was collected, conbined with the first
crop, and the conbined material was swi shed with 500

aquemis 19§er ELOAR aﬁ?d/ fBE BngﬁlE layg_rm/a% v@a's'l%ﬁ%ﬁf 1%‘% Mﬁsi’d A8 86k ooRent was

rovide an of te solid

switqhih &M??%Ita@amé dlrecgw the newh aeaatl@e@éﬁhwl @»?)o%;[(%hgxycarbonybarmno]-2-
phen§Rhterémeke: mmmgd)(m ubo Hl%l)%=f7l4r687i43c(hp@H) and-A376m, 3H), 6.23 (bs, 1H),

57650 B TS 43, 208 B S5 AL 25T 9 0 s

7.6 HANMR) (.3D0.18/Kn, 3H:Dé}l: NMRI(ADE;,-100 MHA) N H=56l6, 154.31 139.6.192.3, 128.4,

127, % g‘zs ’,;81'9 4 6%‘6@ 5 33{'%37 ﬁb&i ' '}')(3%;‘[1\% g p%?"dc{?ﬁzﬁmﬁg)g cale’d 300.12).

CHF NO: 314.0987. Found: 314.0993. Step 2:

Step3 §o§ i, [t g&ﬁa@y& &&Qk@%ﬁ@bﬂ]‘ ﬂﬂéﬂeﬁm %ﬁlgar{% ?rle'c46)(l 2,5-difl
e it 35 Gty o 136 TGN MaLrvE aidesrway 6 g daliowed by I
(8kgfl Qbfitd: 6(h] tHe PeadTHdreHIs a@@‘ayelﬁoi\& oNgidrloh NTRe rbidtioh FHNEhehsHel Wﬂh 10% N2,S0;

o L S I LN RN ST

discafded(G8d rheloegapicddyec wmaabatat with GICHCA(BSL). HEhesoganiribyer way discarded. The
aq. 14 @P&?é{s cg g& 1d 9 3EMPRY PRI Fhd Mleq, Ifl‘c?slwlg'ngx&{%h%@&iwnh 221 of 10N NaOH.

oni and

The w@w Aayes Wi cuf gdalispardedhandrihg sobmion ThEC-§ csMas siorediemethyl 4-
[(eth%%&mxﬂm —phefyllD Hoﬁh!n@' }mﬁm?(@bdﬂ%&f HB%:dlca%e]de 279rmxture of

disst g 3 G0 s T AT 02 (e T P A (g Drt-anhdl G 410, 368 s,
6H), gsetﬂﬁ (&1, sERZ101d, N 14t ez, ERGL05QB, 2882, S@Rg e 14, 8.5414 1H), 2.22 (dd J

- 1030 B g7 b s o A5l YE PSS 3PPl 87 1504,

142.0, 13h8&, 128:3h128eX] 1257(@&27 ¢, 1880y BXSU7S 78817660 e, Tds 6828l S@iot $2.8, 52.7, 52.0,

51.8 ‘hs’& b A, 186805 03 (e Y S ReERo, 8t SONFENL r at ed

rofary évapora Was di §solved in
500 m. of MeCH and 500 nL of 2M MeNH in MeOH, stirred

Ste tsor 4h, (#ng. (hlﬂﬁ&vﬁ@nﬁﬁrstﬁh@ﬁmrmdmtarcyC eyapor ation.

he reS|due was pl aced unde vacuumuntil

a
const anto#&pghin %ﬁ%rb@%%(ﬁ@&ﬁ %ﬁaomel) AT BF (fmlyes added Red-Al
3.5MCgolitsib th toiubie (27.08L] 3 7nahe], RHBSIEER) 4t05PCOThélRadiodmiRkture was warmed up

tort a,n%él%?ﬁr éll’l_i)dThe?'eaf?lOIE %gﬁlkd?%lﬁleééﬁ 9 Omh%go allt %;ﬁlutloal (g@ﬂ( §2- 1.5moleq to
Red-Ablat 0%and aged] vigauslyDdveSh(atyt. Affer thd agifsofschhadetf)as s€hathtddsthe mixed
orgarﬁwolut%njwag §wit§1’éﬁ to IQBQéAé ﬁy az%g{}op@cp&tﬂé%%mzreduced pressure (ca. 20 torr,

60°C). After 200mL of n-BuOAc was added, THF, toluene and methoxy ethanol were detected less than
0.1% in GC and KF showed 0.11%. MS m/z 194 (IM + H]*, C11H15NO2, calc’d 193.11).

Step 7: (7aS)-6-hydroxy-7a-phenyltetrahydro-1H-pyrrolo[1,2-c][1,3]oxazol-3-one (1C-8)
To the n-BuOAc solution described in Step 6 was added CDI (3.46g, 21.3mmol,
1.25moleq.) portionwise and aging for 1h at rt. 30mL of 2N HCI solution was added to the reaction

mixture and aging for 1h. The aqueous phase was separated and extracted with 30mL of n-BuOAc after
addition of 6.0g of NaCl. To the combined organic layer was added 150mg of activated carbon (Darco
KB) and the mixture aged overnight. The carbon was filtered through a pad of Solka-Floc. Data: 'H-
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.M HN F 1. TMSCl, MeNH TEA, DMF NaBH(OAc) 2. Selecto
r, CHCN2-12-2 2-2ar .M ,M . BOC, TEA .

w0 Ze0spci20hexadi ene DMC Pd/ C, EtOH 2. CSP HPLC PCT/Ch200*/025980
NaCNBH MeCH N 2-4 Me 1. HCl (g) EtQAc 2. KCO, H
OBenzyl 3-fluoro-4-oxopiperidine-I|-carboxylate (2-2)
To a solution of 10.0g (43 mml) of benzyl - 4-oxo-1I - pi
reridi necarboxylate in 25 L of DW was added 14.3 nL

f ' I i ne d 2
oAt LSS S0 0. S T 71
1H), ¢.6blk d=&-§)szb4HX SAPp6L &845 Bz, 1dhat- 38dd, Jeldped’ Hatlottl), 4.15 (d, /=8.8 Hz,
0.4H}18%3085=17Y Az S84 & QRY/HSPNEd 1z, 11), 3.18 (dd, J=13.1, 2.7 Hz, 0.4H), 2.63 (d,

J=13.6 Hz, 0.4H), 2.50 (dd, J=13.7, 5.1 Hz, 1H), 2.40 (brd, J=13.7 Hz, 1H), 2.25 (dd, J=13.6, 6.8 Hz,
0.4H).

Step 8: (7aS)-7a-phenyldihydro-1H-pyrrolo[ 1.2-c1[1,3]Joxazole-3.6(5H)-dione (1C-9)

IC-8 (crude, a portion of above solution 1.40g assay, 6.38mmol) in n-BuOAc was

concentrated under reduced pressure and 14 mL of MeCN was added to the crude crystals. The solvent
ratio was n-BuOAc : MeCN = 8 : 92 in GC. To this solution was added AcOH (1.10mL, 19.2mmol,
3.0moleq.), TPAP (33.6mg, 0.095mmol, 1.5mol%) and 2.0M solution of NaOCI (9.5mL, 19.2mmol,
3.0moleq.) dropwise over 30min at rt. (ca. 5% of chlorinated product was seen in HPLC.) After 30min,
the reaction mixture was diluted with 12mL of AcOEt and the aqueous phase was separated. The organic.
phase was washed with sat. Na,S,05 aq. and brine. The organic solvent was switched to MTBE and the
resulted precipitate was filtered and washed with MTBE. Obtained ketone 1C-9; 78% (1.08g,

4.97mmol, 99.4area%, 97.0 w/w%, 0.5area% of chlorinated product).

SCHEME 1D

(28)-2-({ [tert-Butyl(dimethyl)silyl]oxy }methyl)-4-(2,5-difluorophenyl)-2-phenyl-2,5-dihydro-1H-
pyrrole-1-carbonyl chloride 1-9

In a flask equipped with overhead stirrer, thermocouple, and nitrogen/vacuum inlet was
charged the S-TBS pyrroline solid 1-8 (180 gms) and IPAC added (1.26L). Stirring was continued until
the solution became homogeneous, about 30 minutes. '

In a separate flask equipped with overhead stirrer, thermocouple, and nitrogen/vacuum
inlet IPAC added (1.26L) and the solution cooled to -5°C. Triphosgene was added (67gms) and then
lutidine (173 ml) slowly added. The solution of the S-TBS pyrroline was then added to this solution
slowly. The reaction was monitored by HPLC and was considered complete when the conversion of the
amine to the product is >99A% at 200 nm by HPLC. The reaction was quenched by adding 1.8 L of
10wt% agq. citric acid to the reaction mixture. The layers were separated and the organic layer washed
twice with water (240 mL). The organic layer was then concentrated to 900 ml (water content was 105
ug/ml) and used directly in the coupling reactions. HPLC assay showed 99.96% conversion to the

carbamyl chloride.
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The m xture was partitioned with saturated aqueous

NaHCO , separated, washed with brine, dried over MySO
wapasooneentrated by rotary evaporati on. The rBST/USmE04/025980

was di ssolved in 500nm,of CH CN and treated with 16. 7g

(47 mmol ) of Selectfluor. After 90 min the reaction

was concentrated to about half the original volune,

partitioned between Et OAc and brine, separated, dried

over MgSO, filtered, and S%ﬁ@%ﬁ%ﬁated by rotary

evaporation. The residue wa aded onto a silica ge
columm and eluted wth Et OAc/ hexanes to provide 2"1 as

2-({ RerEBUPN diRSHyINily10x3) #iBthh)-4B8 BZi¥ uorophenyl)-2-phenyl-2,5-dihydro-1H-pyrrole(1-8)
3-fluoro-4-(nmethyl'am no) pi peri di ne-1-carboxylate

(2-2a) To a solution of 9.4g (37.5 mmol ) of 2 150 nL
Stepaf 1, 2- di(z.bliDofl@edghemne)-Neshead derd-ddkdbo-THL-pirfdiold . 281D 3oMakol-3-one (1-7)

ﬁm%lM) > %I I%E\%Pf ﬁﬁﬁ gﬂ[ @énmélﬁ ) IrOF%_g n }181? QE#_I[]: lirﬁzéﬁOliﬁj'al(:?keted reactor was

stirrgdeagorgusly W!H@V@lheiiﬁﬁmmglﬁot hh,Sthﬂnu:Ddttéw -A0f Gk Glogthi s@Pension was added

dropRﬁs; g 'ez% e)‘i(:ﬂ ?g (?%Q%egﬁ%ﬁat @é@ﬁé&ﬁﬁﬁk@@)&@nﬁ@g‘ Neried R9UERY or 3 1, 478.9g (1.28
moleé)(@frsal& N-phenyebistaifvere-wpthanegnbarimidey iwé%la%‘@é lll@@@)b}’ an additional 1.5 h
of stfdﬂlé Eéf&‘é beRB Qu&@ﬁ&l%}ttﬁ@&ﬁﬂwﬁ ¥f £ Dlofh Yat@¥Q Qﬁlﬁbhmﬁlc_f&ﬁutlon After

s | oaded ont a SI|IC el | umm
the Sahufl?fl BAFNER oD teeaatnie, S Nes s 3glp?fog<cﬁgé‘§ WS %ﬁ%dn dhedgygrs were
sepatufed, dndalesaqusmsiysr vofs etradgedagithl of Et©9s. Thé Somlﬁﬁdabria@fc layers were
w8 O\l B bl oy 00L R v
disscg‘H)l in L o( PME# 1.1 4f watdr in @)L Peketedre@tgnwith cH)ﬂ;he@l stiring, and the
solut?bn%s (igéass%huwth% sfdn ﬁ'&w l)ihl)fz foﬁl f 'féthe B tor %apthérmddlecwm 6g (1.28

e CIS soner
mdeéb@@r?&%%“@ﬂ’hﬁ‘r?@b‘{fe@ﬁ peifl, nlédg 6y19m@8& %%Ll%.%&g GHIQI‘W@I?S@ N2,CO;, and
24.6M4  mikdD) 62 teﬁak?s(tﬁ%len?l Ko ﬁi]e)p51|lﬂ)d1um':(0)1 aI{dThe 2btion4wa8 heaté af 90°C for 2h.

Follc%w%g}_amﬁlpe{l% (gfm tigne, a p§oxu§ﬁjﬂy (4;)[] Isotj(_l?lh/[E |\Xf_abs dlsﬁ}ﬁ%i (ifﬁ,]rﬂelr Hc)umng solution was
cool@iroonREpérkib)e, amal chmij)edt/into ¢ bowates ddd B INofOH,CR6 T.hé. bYéks were

WD
sep ageldtntgé):( a%: %]I%%? 3\? xt%ﬁctfc} w1%1e % é]yof gfi%:la tﬁ"e gr apnéJr llg. 3 werp col combmed
wastioG wth Al col(v24c8) rTPd oper b S diao cakorTraBAgy (E8YSvamwsipn of provide a dark
red sth?mgssZ@hls ResiP wal syAbne@iify SOMVﬁ'ﬁ; cﬁ@@ﬁﬁ detd f]-]] %:Q'd t%%ﬁ)vﬁie a tan solid. The

of triethylamne and 9. o
filtai w W%SéPli‘C%‘Eﬁt%A toti 19 Fr&o%vétaéew}!@ fr@p 0 stthl Map goliested, qpmbingd with the first

crop/ @A @fel c@ﬂlbiﬁ@@n@t@ﬁ&llvﬁds QR RHARENVEDO Ml (5t KD Ag dderhighi. ’ﬂh'ﬂ;%uspensmn was
e PP AP Ta o B HE o Ui cop v
colleried,icdmbinedhwith thadied copt amdahesdolnbimad geterial (~ 205g) was recrystallized from 1.6 L
of EtOAc to provide 1-7 as a white solid. Data for 1-7: THNMR (500 MHz, CDCl3) § 7.5 — 7.3 (m, 5H),
7.1-6.9 (m, 3H), 6.8 (s, 1H), 4.9 (d, 1H), 4.75 (d, 1H), 4.5 (d, 1H), 4.25 (d, 1H) ppm. HRMS (ES)
calc’d M + H for C;sH;3FoNO,: 314.0987. Found: 314.0993.

Step 2: 2-({ [tert-Butyl(dimethyl)silyl]Joxy }methyl)-4-(2,5-difluorophenyl)-2-phenyl-2,5-dihydro-
1H-pyrrole (1-8)
A suspension of 109.4g (349 mmol) 1-7 in 2.2 L of EtOH and 105 mL (1.05 moles) of 10
M NaOH in a 10L round bottom was heated at 60°C for 4h, cooled to room temperature and aged

overnight. To this mixture was added 90.2 mL (1.08 moles) of concentrated HCI and the solvents were

removed by rotary evaporation. The residue was suspended in 2 L of acetonitrile and again taken to
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colum and eluted with Et OAc/ hexanes to provide
racem c as a white solid. Resolution of the

wer@shioerers was carried out chromat ographi cal PET/US2004025980
a Chiral pak AD(r) 10 x 50cm colum with 20%
i sopropanol in hexanes (with 0.1% di ethylam ne) at 150
nm./mn. Analytical HPLC analysis of the eluent on a 4
X 250mm Chi ral pak AD(r) colum with 20% i sopropanol in

drynégﬁé}?ﬁfa%{ éd%&rlriho%, T diiRk Q%ieasﬂlrﬁ%}(?éed% 3.3 L'Uf/dﬁz?lzi ﬁkg%dbe}ffgf DMF,

uti ng enant enant | oner

118.7R (£ 75 molys)ft ﬁﬁﬁ@?%%@a@é@% trllewethiost HRer(732mapl) lof SBRCE: After stirring for

15h @ndZAa %nﬂe sthaanddf i\Q lthe reHiYR v&fa@mﬁe@ hito d 1M vabia aﬁﬁ L Gt Ehald,, the
Found: 389. 1852.

St e
layer% i S@Ps;ateé ?11 s e LSRR, i st Wg‘th@ 5 Pgﬁléz% | ﬁlgrcalahlaed organic
extratte werd-téen whShed vﬁﬂtﬂ AUt 4 DIof Ghted dBEH (vEZNSSORRIY ciceithed by rotary

evap%gtcl:o%n el Uty n 330%’?‘? megﬁ)O 8@.&%3& dﬂém%fwgtnﬁ%y@i Nfl glgﬁ in MeOH,

stirred fidrathyHnid a;hea woneattrapdd HyGtaBcvapora@nb®he rediflteewasgildced nmigr high vacuum

until gﬁg{sﬁh%& ht wago aﬁmhg\@ﬁteﬁﬂl&ﬁ Ex%ghe'ﬂ W1E%h%ﬁor% lalgf ulgestle to provide 1-

concent rat e rotary evapora
8 as appigeplid dPajatyr L8 D@n‘?@ 70¢ A3, 3AH 73 46H.(m, 3H), 6.75
(s, 1IEH3B 250, 2ft (3 1Hh) axse@U By 9!‘75@ @HW)@QS VORT)€, @@dm) o@@@s 3H) ppm.
the m xture was stirred for that tinme, 1.
(25 1 mol) of NaCNBH in 1OTLOf I\/EOH was added and the
reaction was aged for 2h n®CHENMEROre bei ng dunped into
saturated aqueous NaHCO . After extracting with 3 x CH
d , the orgéhic phase was washed with water, dried Me

over MySO, fliltered, and concent fated by r ot ary HN"
evaporati ot oNprovi de 2°4 as a ¢ orl|ess oil. Data F
for . HRVB{(ES)| cdl.dMS™,+ H for C HFNRNH247- 18
Found: 247. . St dfA:DMF 2
(38&4S) - 3- FI udr o- Ab-di-nret-hytptper i din- 4- WO(A?)@
a sol ution Op.(S8ledtfump) ) of |in 100niof Et OAc wa
bubbl ed gas unti b ey sol ut pohams BéFm to the o
t ouc he” fl ask was then capped and stirred for 4R
The {iles were renoved By #0tary evaporatj nd
t he uey_xaﬁtrlturateh Et O and pl aged Under
hi gh vacuum to proyi de a whife sokizl. This Yal 504
was m xed wi_th 25 of 15% aqueous Na CO and
extracted w 0 2;MeHCl ZEt OH. The organi c was
concent r at ed byOroteNy evaporation with very mlQ
heating, the reS|du ma§Fd|ssoIved in 200 of
dri oye concentrat ed to pr
c@)iég bstfﬂa Datla fo 1I-|NI’4FC)(CMHBXIHHEneCDC] 4%‘
(mDM@ 3.15 (m My, 2. 85P@IG, BOH 2.5 (s, 3H) aF
othe o @
2@ M HPERS (ES)o ©' @. CH,O, NaCNBH,4
MeOH N" 24
Me
2-3
HN,Me
1. HCI (g) b
EtOAc O.\‘F
—_——
2. K5COgs, N 2-5
H,O Me
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M+ Hfor CHFN: 147.1292. Found: 147.1300. SCHEME
2A Step 1: Benzyl

w@2dosores 4- oxopi peri di ne-I1-carboxyl ate (2-2) PCRBS1004/025980
round bottom flask with nmechanical stirrer was charged
with Cbz-ketone 2-1 (2.5 kg, 10.7 nol), 5.0 L of
di net hyl acetam de, triethylamne (3.0L, 21.5 nol).
Trinmethylsilylchloride (2.0 L, 15.7 nol) was added.

_S_tEP_-C[he m XE%ZQL Qﬁﬁrgq OtX8D1 B&d%egﬁgaﬂ?&gﬂtef(gj) 4 hours. After

Xture was ed rnto 10 L o1

To as%lgmfdﬁaog (%%mdh aft‘ kengytd-oxQ-lkpiperid gwalmﬁy}m in 23k G PMF was added
14.3 hﬁ?(lbf‘lnﬁr o[)%hD trle@yRELR éﬁH €hedtle, §3§1§1§(5t2|ﬁﬁﬂol)?& 'l(f‘]ﬁISd_lh g“he reaction was heated

yer was washed twice wth 10
at 8059 evcmgwr %03}66 e terppratine ppd them dupped IP'Q;}@F"‘%@ afepasyory funnel.
The &ib@tire &@ﬂpdﬂtﬁﬁcﬁlw Wwih eaturhied b@ieB6h, Neﬂ-mi)gs?@[iﬁetﬁﬂ rvadsiesd withd@ine, dried over

mesEe S e RhFERHY BUELr e en B du i o Sl by it crc and
treataiwlitiSed. To®@ 7 urol) of &elﬁctﬂgor RIteb90mnin)the Bheios was oncevsited to about half the

orlglﬁzﬁ gkﬁglag&g&%?%e&%eﬁﬁ llﬂﬂrgn% T ?dgﬁéc? dﬁ%ecé’\r &%804, ﬁﬁgred and

concerstpd i role cAPOpPR. Bhegerigcralofleronnesiliorash gpprn and cluted with

EtOAGHREKA rswaéz 3Qs deolbriesdbie final slurry was aged for
2 hours at 10-15 C. The reaction was quenched into a

100 L extractor containing 20Lof 2 N hydrochloric acid
Stepand 30 Begdyl Bfitigrh- 4a(ﬁethataennoﬁblﬁermma1n¢a@bdxmer(zm

washed th 20 L of d Ior [
w % s odﬁnu dh® 8]ﬁ 1%?f§ 4g%dr | 5%“ @\P &g%rrnnf‘so S fl’?a Ch&-oroeﬂé?ne was added
37.5 inll {74 egnol)l¢fa 2M sdiutmnef wethyeoaedn THE2ed 1 B9gi(SP2ushailof Na(OAc);BH.
Aftexv\éti;r#tgdfg% %}ﬁh}?%&ac{f s u@&ﬂ@cﬁ@ %gﬁg(ﬁ gqeut:&lslf( CO1 g)ggf?ioned with EtOAc,

en solvent swt C duce ssure
sepaltagad,q)g thepaqpeousphage g;traggcﬂ]%gﬂEtOAc The combined orgamc extracts were washed with

bnne|3 2&%&)&@ gs@ﬁtﬁ%t&&i f@%ﬂ@n@é@ﬁfeﬂ @? Rfarly e@aﬁpbﬁazsﬂl PrleQedidire @) loaded onto
roun m
o singe o7 SRR b HF LR I %%ﬁbf%ﬁgf@bﬁf O%Q(VFR% bézf?th%m god frans
isombfsioN2-2& hy caﬁwrémﬁlur Bata (et thOrr @3 idovier ?102 -Bn, fivsk @clutd (odfigmed by NOE
wa r3 n a

w5, 087 QPR 85851 G SO L g%k 418, 39 o 16
3.15 ¢ 205 6mADESZTS (, 17,124 (3. 3AB62.R (P, 1ADABE (ool 1Hd ped. Pata for the cis isomer of
2-2a SsE&JnEi 't&‘&im@kcogﬁﬁlefg%? é\%)%mﬁfsmﬁ 0}1'[‘[’@(15\}2&‘ B M 1%@)154612) 874 272 (m, SH), 5.1

triacet oxyboro

(m, 2H, ‘b%rl417dﬁlsu'¥)o4 fre 18814513 Gh 1Hp 315- %Pﬁlat?éi) gﬁéﬁnﬂ%@ 24(s 3H), 1.8 (m,
1H), 1AL, 1A ppHh. XURIVIS (BeYcaRUEM -3k 16 &, F 0, NLO,E 2615041 PAm@S267.1500.

judged by HPLC analysis. The reaction m xture was
transferred slowly into a 100 L cylindrical extractor
Step@ont ai niBekyl (3R,45)-4-[(tert-butoxycarbonyl)(methyl)amino]-3-fluoropiperidine-1-

carboxylate (2-3)
To a solution of 7.67g (28.8 mmol) of cis-2-2a in 150 mL of CH,Cl, was added 12.1 mL
(86.5 mmol) of triethylamine and 9.44g (43.3 mmol) of di-ferz-butyl dicarbonate. After stirring for 1h,

the reaction was partitioned between CH,Cl, and H,O, the organic phase was washed with brine, dried
over MgSO,, filtered and concentrated by rotary evaporation. The residue was loaded onto a silica gel
column and eluted with EtOAc/hexanes to provide racemic cis-2-3 as a white solid. Resolution of the
enantiomers was carried out chromatographically using a Chiralpak AD® 10 x 50cm column with 20%
isopropanol in hexanes (with 0.1% diethylamine) at 150 mL/min. Analytical HPLC analysis of the
eluent on a 4 x 250mm Chiralpak AD® column with 20% isopropanol in hexanes (with 0.1%

diethylamine) at 1 mL/min indicated that first eluting enantiomer (enantiomer of 2-3) has R;= 5.90 min
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hydrochloric acid, 12 Min water (30.9 noles, 2.575
L), water (30 L), and toluene (140nol, 15 L). After
waoe@seoouss stirring for 15 minutes, the | ayers R&ET/ES2004/025980

separated and toluene |layer further washed with water
(10L). The conbi ned aqueous | ayer was transferred back
into the extractor. Sodi um hydroxide, 10 Min water
(82.4 nole, 8.24 L), was added and the m xture

and t@%e&ateﬁgmeﬁ&g(z% hid &, %@4(,1(3@ EL a 015334938 n@sﬂc@mrmm for

dried wt lum sulfate and concentrated. The
CioHy @i 48N dFewdt 38098ph 8: 2 (vohvol) et hanol r wat er
(23 kg ethanol n1xed with 7.2 kg water), 85%
hosphoru ] . 9524. ‘Qﬁ NAS goded Eo

Ste

was stiTd eﬁbhﬁtonroﬁd) Bg (Erﬁlﬁmalt) Uf I!he @e\beﬁmdtl@thtg en@tiy)ﬁﬁeﬂl B 50 mL of

r 2ct ed b l.trati
EtOI%ﬁAes ag 2?9' VW&S %%1 Sr’%nogf] ygfo exa?lﬁgn%r}d C { ié’tlc amoun o? 160(70 Pd on
carbopn Afteictisnngayemight thyi rva@tlQn Yakgitesal thipnghibelits od @nvmqated by rotary

evapcﬁé’cﬁﬂe &ﬁ@fésmm%é’a@stdlé&% 2 n{]LLoM@é@IrI x&4 4&}9&% dst H8. (38 mmol) of

m xture was ted to /0 C80 C unti
37% fues|frangldelysle weesaddeds pdthe pirdure é«%@ﬁwdémlht i that dae, 1.58g (25.1

mmol$ of Ni@N’B‘HWﬂ&Oﬁ]E%@ BROW W43 B 4Bl Shel r&i&ﬂ'&{ wil 26EdHoR 2 mdfd- before being

RS TSGR W——

washdd With wateo driedidver Mp$O 4fiered] usd conasntdted eyl rcbtiiry geapuitativroreeovide 2-4 as

acolo%%f h%amof (?_rs@kiéﬁt &R P Pﬁ% Qs 24T 1817 Found: 247.1810.

oplper|d|ne Icarboxylate 2- 3 In a 50 extractor was

Step $har gegﬁﬁgSB-ﬁﬁﬁ)th @Qlﬂn&h é?ﬁhrl\l@\algﬁe’ 2khe mxture Was
Stl rred unt
CBZ ani TR Plgiep HB%\B% Q@é ne@oléssf &é in 15)031111% [EO4ewes bu blod HCI gas until

the soRdid@ Gkad Rarnh RYES Buoke Mhe ﬁuik vads iR c&ﬂ)ﬁéﬂ B stitke fRAHE PhSvolatiles were
was extr.acte

I anot her PAC. Th 0 ed.
remoy B RIS P By Nt W U STl B pigh vacuum
to pravie acvhyte B@ldagéhlstmamm hd maeddith s mltdia5Batedousss,CO; and extracted

with f?JE‘ 039 ?xi‘& | ?%85/%31% ‘rgé ﬁg&%ﬁg&’a g@g&L@@E\E ?aﬁlg Sg;%ion wihvery mild
heatlrm the rastfive weedisobed BP0 arlsefHCladdRd pen allazSané odngetitrated to provide
2.5 a&é&ld}i‘e}s Mﬁﬁba%éjféﬁ% &ﬁﬁm GHeMvieat 6BCHRS 4.8¢81H)05.15 (m, 1ED, 2.85 (m,

di ti onal hours, was_ concentrated under vacuum
1H), %6(% H- &i*A (lﬁulrﬁ)v%? @ﬁw%H) Pi2ushéamvitbnl- Ve & (ra ik ppgr. (HRMS (ES) cale’d
M + H e GHLER,: Wes192] véed: w7t1300et hanol to a total weight
of ca. 14.3 kg . HPLC assay indicated ca. 1.9 kg
desi red product. The fl uoropiperidine was resol ved by

chr omat ogr aphi ¢ separ at i o8CHEMEPRAT cr on
Step 1: Benzyl 3-fluoro-4-oxopiperidine-1-carboxylate (2-2)

A 22-L round bottom flask with mechanical stirrer was charged with Cbz-ketone 2-1 (2.5
kg, 10.7 mol), 5.0 L of dimethylacetamide, triethylamine (3.0L, 21.5 mol). Trimethylsilylchloride (2.0 L,
15.7 mol) was added. The mixture heated to 60 °C and aged for 4 hours. After cooling to 10 °C, the
mixture was quenched into 10 L of 5% sodium bicarbonate and 10 L n-heptane maintaining the internal
temperature at less than 20 °C. The organic layer was washed twice with 10 L of 2.5% sodium
bicarbonate. The final organic layer was dried over sodium sulfate, filtered, and concentrated under

reduced pressure and solvent switched to 10 L MeCN.
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Chiral pak AD (Di acel Chem cal Industries, Ltd.) chiral
stationary phase colum (30 ID x 25 cm. An anount of

WG 2009/000205 acenmat e per injection was el uted w tPCT/US2004/025980
met hanol . The |owest retention tinme enantiomer was
collected giving 45 g (85% recovery) of the desired
(3R, 4S) enantioner in 98 %ee. This separation
process was repeat ed and the desired fractions from

0 1 Sy 0 B . 1

mol)- ﬁb@ ﬂwapvvpﬁeqm&dmo 10 ] dndpetpssiusneasonate 40-§ kg .65 ol) added. The silyl ether

solutmri&mtwcﬁdraﬁﬁ&m iR Bm{lénstr}lanﬁtalﬁﬁgttmn@mar @anésf@ta@raam P41°C. The final
step was shown to con taln

sturrg 3t 1558 I dpmat - Crd be rﬁagtl%w@?m o lawoawa@ctor containing

20L. 6@7&@1&/&0&1@&@ acidal 30L,of &hﬁ Emht)a ‘I‘HéSorgﬁﬂceﬁyéIMS tvashed with 20 L of 2 N
hydr{ncfg%l ajtld p%oef 9{%0 t%d soﬂ;ﬁ%ch Oéég rd[%gﬁ g‘?ﬁlr)%?qj‘?r\é g\r%ga ?nthélg Ixjed The filtrate
was ¢tancangmipd end fushebvial gry EtQbcuplar tedided peessuletp kedon 1@00 Lg/nl. and then
solv'ﬁ'ﬁgygé}&h%ﬁ@er%edluﬁéﬁgpr&séﬁ M siefli bi carbonate. The organic

rwas was 8 L of 0.5 M sodi um bi car bonat e.
"The conbi ned aqueous | ayers were back extracted with 8

Steph: Of  Et §8Gy1 ?Ihﬁorsqmmggmg _%birﬁunbﬂ)[&fb%x%t@ e2-dp)i ed
OV er sodi um su
used i nltheupdhetiony %aﬁk &by éle?qogeto%t(l—gi%ygob was giSSOlVV\@ in tetrahydrofuran

(30L§ 3iRébyladink 2 B i@ tétlahyliroieiahy2.00 @eiv; 0.6 nﬁﬂeam(ml) (wds )ded el the mixture

sl 851 255, 551 SO BRI BL0UDTE GRS, BEGNTEI s L7
1.236 k) ladded folkrived by stiriag b (0 foganatheP3) I@num@wdtumemb@tocmborohydrlde
(12. 3'3%1& ) ﬁ% WA la&'&Eﬁ 11‘1) or&orﬁ Ito thIe @ﬁutk?cﬂltlﬁ 5 téstlﬁcﬁ]vﬁg%ﬁﬁ&t mixture was

5
t ched hanol 8L of et hano
ged@t%tqmulﬁgn@l@n@aém@ sisTo a different 12 L

round behd RAonaskiuiBsas @dﬁlﬁ&e& showlty Rfo zﬁId@q,n@Jhnﬁr%Qpextractor containing

punctilious acet or i
ryrfihiR Aefiokt YigP PRI GPHARE R HOAPHELO st a%a?@f‘wal ISL). After
vigoloed @ittidbiofC] Suntrlutek, e jdds Wére @ep\aateﬁranb adliene Ehe famhed iviashad with water
(IOL%G %%%gi{rl%dgaquegoéls %aly%rtv%acst%réuas erci%acﬁ( mEHﬁI gxrt]ragt{c))ﬂ gg&lurln %\?\ﬁiromde, 10 M in
waten(3@ddndle 8t24d.)HEis, addeali and the mixtgreteghrpeted3meCwitAIPAG S03.01 nt |

wher e ATHé rrg?rﬁc I'f_rﬁ?&' VHS Qi d"@ﬁh &GMHL&'H% (§ ﬁ%)' aq§ ccgh%grﬁﬂteﬁol“he residue

crystallize fhe soluti on e react

was gigselvedineti2 il elheiirnohiwaten (&3 kg/ethanot migd Wéﬂrﬁ Water#ﬁé% phosphoric

acid @oé@ rﬁ%_ ?9667&9 &%@ﬂid@d/toft]hé dolu@ibh B @ikh] GRS weRSN@M. The mixture was
0 (]

DU acet at
Stme@ék@%d%‘“?%ﬁ”d’?’?f@‘@ﬁh ﬁaféﬁaﬁ%%‘glﬁ'rﬂy%lﬁlﬁwﬂ ag(fylésaﬂ)flsqte%@y filtrtion. The
solidoa@ fwaktgh twith: Mttﬁndl @ﬂ&gmfbﬁnéd‘uﬁ vaamin @en pr gt k@sdidas

the bis TE'C!Q,oh% was suspen%n(? 1n)§%t%td)ﬁ ang 215 %guer mixture and the mixture was heated

to 70 °C-80 °C until all solid dissolved. The heat source was removed and the clear solution was seeded

with the cis isomer mixture 2-2a. After stirring at room temperature overnight, a crystalline solid
precipitated and was collected by filtration. The solid product was dried in vacuum oven to give white
solid.

Step 3: Benzyl (3R,4S)-4-[(tert-butoxycarbonyl)(methyl)amino]-3-fluoropiperidine-1-
carboxylate 2-3

In a 50 L extractor was charged 20 L water and 1.06 kg Na,COs3, the mixture was stirred
until all solid was dissolved. IPAC (20 L) and CBZ amine 2-2aphosphate (1.85 kg, 5.3 mol) were added.
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the batch to be 99. 3% ee. Approxi mately 200ng of 2=1

(fluoropiperidine 2 HO) was added to a vial and
waeemperndesl i n net hanol (<500 nli). The sanpl e WeST/HERDE025980

to dissolution with a heat gun. After 2 hours |arge 3

di mensi onal crystals were noted. Crystals were

i sol ated by renoval of the remaining solvent. A single

crystal was selected for single crystal x-ray data

The Gfkd $&E b&@fteﬂn&n% e E%‘é&ﬁﬁ%veﬁ%g%x&xa&@m%é@%& 5 ﬁ%‘i The

was a col orl ess ate nensi ons
comlgyied raapic laygrs werpdnied Trith safivm selate- AN theodryiag egeat wis fétered off, the

batclSRBRAG g EGA0 ar"@tI?ro@ﬁklljbcﬁﬂéhﬁla[srﬁ %dqts&gogalvlﬁoﬁ e Mel b L) was added. HPLC
ciinlc e.s re was solved in

ssso g e eSS G A ) GUUHAD M s idded. After he

batctrwdslagel fooailditRinalgl SShos@ cionak dﬁ)ﬁ@lﬁtrﬁt&l mdeﬁ%uﬂfﬁtﬂ 86 mimifum volume,

ﬂushéag\giéllg ?ﬂlg k—l?( &]9 15 ﬂ$ a{c Qvaé% w1|t nxgethanokp tﬁ%ﬂxy%ght ofca. 14.3 kg .

i ons™ 0 sol'v $rUct Ur e
HPL@@@@WW@IC@M@%&;9sl<lg|d§$3t6dp®du¢t 2-5 is shown in Figure 1.

Table 1 r

“Enpi r?%e?idﬁ%%ﬁﬂk @va?fégol%:td Hg%}]&ﬁﬁtd\%@fphﬁ%@%&mﬁ gﬁ Z@mﬁ:ron
Chirajpakgd} QligrekC mfaé}ndkstmf Eidehial Sttiqeeyghise Qlyper @0 ID x 25 cm). An
amoﬁy&tﬁ@of sRRamee PEaHR AR blukl Q\mh%ﬁa}lolumhé Io%it ketention time enantiomer
was c?h%‘ge[}(gléquggsa\ﬁo% 83 %_reiqy%r(y%é@?%%sgggaR 4?58 e}fglgl?agr( 1&)98 Ko ee. This separation
procegawasaepea®0 ackbde ddbided frectiobdirdh diffeAdt ifijecionsoreradodibined and concentrated.

density 2, .256 Mg/ m 3 Absorption coefficient 0.477 mm

1 F(OOO 268 Crystal Si ze 0. 24 X 0.22 x O 4 mm Thet a
Step frange  flen-Batd X 3 : daglcarbamyite {2p4)

i ndic eSTheQ:Sn&:fltrgted chlﬁidﬁ f4‘ﬁ) fromk e ciu?ﬁljs«?paratwn step was shown to contain
489.5 g (1.3 mol) of Cbz-Boc-diamine 2-3. To this solution, formaldehyde (37% in water, 430 mL, 5.3
mol) was added and the mixture pressurized under hydrogenated over 5% Pd/C (183 g) for 4 hours. The

M

reaction mixture was filtered to remove the catalyst and partitioned between 8 L of EtOAc and 8 L of 0.5
M sodium bicarbonate. The organic layer was washed with 8 L. of 0.5 M sodium bicarbonate. The
combined aqueous layers were back extracted with 8 L of EtOAc. The combined organic layers were

dried over sodium sulfate and filtered. The filtrate was used in the next step directly.

Step 5: (3R.45)-3-Fluoro-N, 1-dimethylpiperidin-4-amine (2-5)
The ethyl acetate solution containing the Boc protected diamine 2-4 (327 g by HPLC

assay) was charged to a 12 L flask while concentrating at 28 °C. When the batch had a total volume of
1.5L., the batch was then solvent switched to ethanol by charging 8L of ethanol while distilling at a
constant volume.

To a different 12 L round bottom flask was added 1.5 L of ethanol (200 proof,
punctilious). 436 mL of acetyl chloride was then added to the ethanol maintaining the temperature below
35 °C with the aid of a water bath. The solution was stirred for 1h. The ethanol solution containing 302g
of the Boc protected diamine 2-4 was then slowly added to the HCI, maintaining temp <30 °C. At the
point where % of the addition was complete, solids began to crystallize from the solution. The reaction
was monitored by GC and the slurry stirred overnight. The solids were isolated by filtration and cake
washed with 2L of 85 % ethanol, 15% ethyl acetate. The filter cake was then dried under vacuum with a
stream of N, overnight to yield 243g of the desired product 2-5 as the bis HCI salt. GC analysis indicated
the batch to be 99.3% ee.
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Refl ections collected / unique 5309 / 2674 [R(int) =

0. 0227] Conpleteness to theta = 26.35 99.7 %
wabasopddn correcti on None Refinement method PCT/US2004/025980

Ful l -matrix | east-squares on F2 Data / restraints /

paraneters 2674 / 1 / 135 Goodness-of-fit on F2 .055

Final Rindices [I>2sigma(l)] RI = 0.0383, wR2 =

0.0939 Rindices (all data) RI = 0.0409, wR2 = 0.0959

Bl e TN i O IR
suspengiod i mpeilaasl (€590pd)- 'ghﬂjsagmlmwpah@qqd tp §t§§q115mncvv1th a heat gun After 2 hours

1argedj SREASHIERN stRAHSRbRY. SCﬁyﬁgls %ve?é)ls(flﬁéd % I%IHHGE@ @ tht femaining solvent.
defined as one third of the trace of

or t hogoRa¥eledythljwas eslectd fossigglecrysial a)rasdatf) coflaesing E3p Bruker Smart
Aped 8884 ATheX vl &}is 4%1%:5%%% xﬁ%ﬁ;ﬁ&rﬁﬂonwfwﬁﬁ)}m&g%ﬁ%% 0.14 mm. The
unit %‘%@'é%ﬁ&ef%g g) éci%? isan %}ncéaggdfx%u%@é (tgﬁcéeil)ssa@(%f be)monoclinic.

The ddictiye \@(S&))lV&d.ﬁZﬂf( woneREi¢ P2R) spadd &0 @) afteB qYadCn¥ JatHEIKEtRN using 5

weoflPRf Al JE09G3N, 02 6;§o%g%ﬁznf§§gg§i%§§ﬁg@ 4985 ions of

solveripgugiure. AFRBPURT G8YnE of(he pirucdgeef 2} isAhest o) gls%( 1)
55(1) -

Table 1. Crystal data and structure refinement for 2-5.

Empirical formula CsHy;; CLbFN, O

Formula weight 251.17

Temperature 298(2)K

Wavelength 0.71073 A

Crystal system, space group ~ Monoclinic, P2(1)

Unit cell dimensions: a=7.286(2) A alpha =90 deg.

b=7.637(2) A beta=105.295(5) deg.
. c=12.3784) A gamma = 90 deg.
Volume 664.3(4) A’

Z, Calculated density 2, 1.256 Mg/m®
Absorption coefficient 0.477 mm’!
F(000) 268

Crystal size - 0.24 x 0.22 x 0.14 mm

Theta range for data collection 1.71 to 26.35 deg.

Limiting indices -9<=h«=9, -9<=k<=9, -15<=l«=15
Reflections collected / unique 5309 / 2674 [R(int) = 0.0227]
Completeness to theta =26.35  99.7 %

Absorption correction None

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 2674 /1/ 135
Goodness-of-fit on F* 1.055

Final R indices [[>2sigma(I)] R1=0.0383, wR2 = 0.0939
R indices (all data) R1 = 0.0409, wR2 = 0.0959

Absolute structure parameter  0.02(6)
Largest diff. peak and hole ~ 0.310 and -0.135 e.A
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10

15

20

N(1) 10618(3) 3989(2) 2104(2) 39(1) N(2) 7187(3)
8513(2) 2056(2) 39(1) 0(11) 5695(3) 4422(3) 3856(2)

wo3(oipTebs e 3. Bond | engths [A] and angl es [ depdT//82004/025980

2=5. C(1)-N(1) 1.491(3) C(2)-C(1)-H(1A) 109.2
C(1)-C(2) 1.495(3) N(I1)-C(I)-H(IB) 109.2 C(1)-H(IA)
0.9700 C(2)-C(1)-H(1B) 109.2 C(D-H(1B) 0.9700
H(1A)-C(1)-H(IB) 107.9 C(2)-F(l) 1.406(3)
F(1)-C(2)-C(l) 109.28(19) C(2)-C(3) 1.508(3)

F(I 2 3) 107.49(17 2)-H(2) 0.9800

( &zg(@gm&(g%mm @g%egnd%@;aw Epirapie1go( 3)
'a(sg])acéﬁ(e@g:l(lﬂe)cerg-@gle 05(3)2.6(4) 1.525(3) C(1)-C(2)-H(2)

3) 0.9 09.2 C(4)-C(5

1??&355( %%@’@‘)1 %ﬁa&q@twgﬁ - H( 4A)C( o? 9%0)
NGRpnsot 3) - C(4) 110.51(17) C(4)-H(4B) 0.9700
C(2)-C(3)-C(4) 111.07(18) C(5)-N(1) 1.494(3)

(3)

NC2=C(3)=H(3) 1083 C(5)=H(5A) 09700 C(2)-C(3)-H
108. 3 C(5%- H(5B) 9.9700 @(4)- O(&)- H(3) 108.3 C(6)-N(1)
1.490(3) C(5)-C(4)-C(3) 109.71(19) C(6)-H(6A) 0.9600
OBy = Cl4)-H(4A) 109. 7 C(6)- H(6B) 0. 9600
C(3)-C(4)-H(4A) 109.7 C(6)-H(6C) 0.9600

@@) - C(1hBoddfyAB) 49008 7 Gé32N 2h5¢1y 491( 3)

&@» C(d?’h Sﬂh 5%%8%7 3(97,}(2)H( 7A2)(1) 9600

C3)  7954(3) 6708(3) 2311(2)  36(1)

C@4)  7708(3) 5658(3)  1234(2)  43(1)

C(5)  8554(3) 3861(3) 1506(2)  44(1)

Cc6)  11521(4)  2227(3)  2315(2)  53(1)

C(7)  5074(3) 8626(4) 1808(3)  62(1)

C(11)  6300(5) 5224(6) 4909(3)  85(1)

CI(1)  2362(1) 4966(1)  194(1)  53(1)

Cl(2)  8214(1)  1057(1)  4028(1)  55(1)

F(l)  10991(2) 7785(2)  2346(1)  55(1)

N(1)  10618(3)  3989(2)  2104(2)  39(1)

N@)  7187(3) 8513(2)  2056(2)  39(1)

O(11)  5695(3)  4422(3)  3856(2)  68(1)
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C(7)-H(7B) 0.9600 N(I1)-C(5)-C(4) 110.49(18) C(7)-H( 70
0.9600 N(1)-C(5)-H(5A) 109.6 C(II)-Q(Il) 1.402(4)
W@ebr0 (283 - H 5A) 109.6 C(I1)-H(I1 A 0.9600 PCT/US2004/025980
N(1)-C(5)-H(5B) 109.6 C(I11)-H(IIB) 0.9600
C(4)-C(5)-H(5B) 109.6 C(II)- H(IIC) 0. 9600
H(5A) - C(5)-H(5B) 108.1 N(I)-H(1) 0.77(2)
N(1)-C(6)-H(6A) 109.5 N(2)-H(2A) 0.9000
N( 1) T6H163 - BlrfaRingtho PA 2N es o2 Blor 8-59000
H(6A) C(6) H(6B) 109.5 0(1|) H(11) 0.8200

H( 6A)C<1¢(1‘H)> H(6C) 1099153)N(I) (1) H(I@()2)!I3019HZIA)) 109.2
H 6B H(6C) 1 2 7) - H 7

PpILen ) Dt i, 1o
C(6) CRpA (1163(5) 111.5%009) H(7A) - C(7)C Ei)>HibB;>) 5 1092
8((8 CN()JHGBH*J%'I g %(135 (9171)63 Hg %)A) C(C(7)7) HIAG)- d@ﬁi@%) 107.9
o ey 1) Tos ) 1y7e) Q7 HHTES s 100209
C(3) CRE)C(7) 1131-88(309) 0(| 1) C(IF(II)CHQCG)A) 1090F49(17)

3 2H(2A) 10 | || 09.5
8((73 ng( ’H§ 2Ag Loaotbo SE, g g((l ))H 1h- C@b@ 2-5 1123308
C(3) N2 2B) 108 %?%9(1 C(III H( q1t§2wgz>5 109.2

|
) -

C(7) )L 4)H(2B) 10B5B®HI( I | ( II HCdlb Ci2)-Hi®. 5 109.2
(1) -

A
R LI TR UL e S
par

4. Aﬁ(‘%&i(fi)opl c d| sbﬂ&@rrent anmet eN@)-C- C>(2)103) f149.26(17)

C(4)-H(4A) 0.9700 N(2)-C(3)-C4) 110.51(17)
C(4)-H(4B) 0.9700 C(2)-C(3)-C(4) 111.07(18)
C(5)-N(1) 1.494(3) - N(2)-C(3)-H(3) 108.3
C(5)-H(5A) 0.9700 C(2)-C(3)-H(3) 108.3
C(5)-H(5B) 0.9700 C4)-C(3)-H(3) 108.3
C(6)-N(1) 1.490(3) C(5)-C(4)-C(3) 109.71(19)
C(6)-H(6A) 0.9600 C(5)-C(4)-H(4A) 109.7
C(6)-H(6B) 0.9600 C(3)-C(4)-H(4A) 109.7
C(6)-H(6C) 0.9600 C(5)-C(4)-H(4B) 109.7
C(7)-N(2) 1.491(3) C(3)-C(4)-H(4B) 109.7
C(7)-H(7A) 0.9600 ‘ H(4A)-C(4)-H(4B) 108.2
C(7)-H(7B) 0.9600 N(1)-C(5)-C(4) 110.49(18)
C(N)-H(7C) 0.9600 N(1)-C(5)-H(5A) 109.6
C(11)-0(11) 1.402(4) C4)-C(5)-H(5A) 109.6
C(11)-H(11A) 0.9600 N(1)-C(5)-H(5B) 109.6
C(11)-H(11B) 0.9600 C(4)-C(5)-H(5B) 109.6
C(11)-H(11C) 0.9600 H(5A)-C(5)-H(5B) 108.1
N(1)-H(1) 0.77(2) N(1)-C(6)-H(6A) 109.5
N(2)-H(2A) 0.9000 N(1)-C(6)-H(6B) 109.5
N(2)-H(2B) 0.9000 H(6A)-C(6)-H(6B) 109.5
O(11)-H(11) 0.8200 N(1)-C(6)-H(6C) 109.5
N(1)-C(1)-C(2) 111.88(18) H(6A)-C(6)-H(6C) 109.5
N(1)-C(1)-H(1A) 109.2 H(6B)-C(6)-H(6C) 109.5
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The ani sotropi c di spl acenent factor exponent takes the
-2 pi2 [ h2 a* Ul
W25 0RR0323 UL3 Ul2 C(I) 45(1) 49(1) 38(1) O(HYT/6§20)4/025980

form

3(1) C(2) 41(1) 41(1) 37(1)
38(1) 39(1) 35(1)
40( 1)

8(1)

A 7)NBYE
112(3} 7 )@ -2
- 3( E5(MH(TRY

-1(1) 13(1)

+ ...

- 6(

+ 2 h* b* UL2 ]
1) 8(1)

ul |

-5(1) (3)
-3(1) C(4) 43(1) 43(1)

-9(1) 4(1) 0(1) C(5) 44(1) 39(1) 46(1) -9(1)

-5(1) C(6) 59(2) 40(1) 62(2) 7(1) 21(1) 12(1)

5(2)

: 78(@)s - 12(2) 12(1
RPA7) (1%)'15 2) (7()2) o((?)&%ﬂ(q(ll ?
(1) &%2) 68(1) 58(1)C@YYC

) 69(210.83(17)
(1)
0(1)

4%11.37(19)

21( IASCE)-HE(B) 41(1p.549(1) 75(1) ALL}NASHL) - 9(1)X07.9(17)

NI
4%()113I

BLEERY ) 42l

0( 1)HAA-E73(1¢)Tabl €085 Hydr ogen cod¥@i-Ned

4(1) 18(1) 2(

0(1) o) 59‘%‘%‘%5_@2}?

7(1)
63(1)
(4) AAULAY)

110.0(17)

e e RERHIGE: e

54 H8P-9dDH03408 368 48 H(3) 7231 57 44

H( 44)(1686(1158A8BB53 5®.H(4B) 8336 6I%6)}NAPHER) 108.8
H(11A)-C(11)-H(11B)  109.5 C(3)-N(2)-H(2B) 108.8
O(11)-CAD-HIIC) 1095 C(7)-N(2)-H(2B) 108.8
H(11A)-C(11)}H(11C)  109.5 H(2A)-N(2)-H(2B) 107.6 -
H(11B)-C(11)-H(11C) 1095 C(D-O(D-H(1D) 1095
C(1)-N(1)-C(6) 111.2(2)

Table 4. Anisotropic displacement parameters (A% x 10°) for 2-5.

The anisotropic displacement factor exponent takes the form:
2pi*[h*a** Ull +...+2hka*b* Ul2]

Ull U2 U3 U223 U3 U2
C(l) 45(1) 49%(1) 38(1) OQ1) 6(1)  3(D)
C(2) 411) 411 37(1) -6(1) 8(1) -5(1)
C3) 38(1) 39(1) 351 -1(1) 13(1) -3(1)
Cd) 43(1) 43(1) 40(1) -9(1) 41 oQ)
C(5) 44(1) 39(1) 46(1) -91) 8(1) -5(1)
C6) 59(2) 40(1) 62(2) (1) 211 12(1)
C(h 371 68(2) 782 -12(2) 12(1)  8(1)
Cl) 69(2) 1123) 77(2) -252) 212 7(2)
CI(1) 70(1) 52(1) 43(1) -3(1) 25(1) -10(1)
ClI(2) 68(1) 58(1) 43(1) -10(1) 21(1) -3(1)
F(1) 41(1) 491) 75(1) 2(1) 18(1)  -9(1)
N(1) 47(1) 36(1) 40(1) 4(1) 181)  2(1)
N(2) 37(1) 43(1) 39(1) -6(1) 151)  O1)
O(11) 59(1) 80(2) 63(1) 0o(l) 141) 5(1)
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H(5A) 7885 3246 1973 52 H(5B) 8403 3198 820 52 H(6A)

12857 2358 2661 79 H(6B) 11341 1615 1617 79 H(6C)
WA0BSHIRETS 2802 79 H(7A) 4507 7821 1218 92 H(FE)/ULBHL025980

9795 1577 92 H(7C) 4683 8333 2468 92 H(I|A) 7656 5114

5184 128 H(I1B) 5699 4665 5421 128 H(I|C) 5960 6441

4843 128 H(2A) 7550 8924 1463 46 H(2B) 7704 9209 2644

46 H(11) 6251 3486 3866 102 H(1) 11060(30) 4510(30)

3-1 (25)-4-(2,5-Di fluorophenyl) -

T-[£.31.% - 3-f1 uoy 04- | pi.peridm 4-yl]-2-(hydroxym
ot hoY> FREe Soophis T S0 RERE T

/ - plisplasbmerit poramttax &5ixd@’)(f3=2-3. To a sol ution of 1.6g
(3.45 mol ) of carbanoyl chloride 179in 25nL of THF
was added 630nmg (4.31 nmmol ) of _am ne 27, I.44ni (10.3

mol ) of tr¥ethyl ai ne, ahd a U

H(1A) 12248 5118 3517 54
H(1B) 10335 4358 3675 54
H(2) 10113 7348 3689 48
H(3) 7231 6126 2773 44
H4A) 6367 5558 853 52
H(4B) 8336 6256 740 52
H(5A) 7885 3246 1973 52
H(5B) 8403 3198 820 52
H(6A) 12857 2358 2661 79
H(6B) 11341 1615 1617 79
H(6C) 10945 1575 2802 79
H(7A) 4507 7821 1218 92
H(7B) 4671 9795 1577 92
H(7C) 4683 8333 2468 92
H(11A) 7656 5114 5184 128
H(11B) 5699 4665 5421 128
H(11C) 5960 6441 4843 128
H(2A) 7550 8924 1463 46
H(2B) 7704 9209 2644 46
H(1Y) 6251 3486 3866 102
H(1) 11060(30)  4510(30) 1710(20)  29(6)
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catal ytic anount of DMAP. After stirring for 24h at
roomtenperature, the reaction was partitioned between
wEe@do1en saturated agueous NaHCO , the or ganPCI/usm04/025980
washed with brine, dried over Na SO, and concentrated
by rotary evaporation. The residue was purified by
silica gel chromatography wi th Et QAc/ hexanes to
provide ~ 1.7g of a pale yellow taffy. This was
dissolved in 75 nL of CH CN, 3nL of triethylam ne
trihydrofluoride was addegrandst he m xture was
stirred for 24h at roomtenperature. An additional 3
mL of triethylam ne trihydsOf| uoride was added and the
reacti on was heated at 37C foNHan addi ti 24h. The

reacti on was then dunped int at\fr ated
' ed B x with EtOAc,ﬁ/\L/:sjedvmth
' d b

oV ) oncentr at rotary evaporatio

The re \ fied by siNlicagel

with Et OAc/—¢0j.: Bt OHTNH O provide 3Xhgsa,
white sol ild. joa r 34- , coa N7.77OH

7.2 (m 5H)N7 1—OTBS

HiT .g(m
IH), 4.9 (d, H),48(d TE@DMAE(d 1H), ¥ 450(m
IH), 4.10" (n1 3.TH 3.1 (m 1H, \
3H), 3.0 (m 4-23(m||—|) 23(5\}), 2.3
al

- 2.2 (m 2H), 17(mIH) ppm HRMS (ES) d M+ H
for CHN O: 460.2207. Found: 460.2213. SCHENE 3A 21
(25>4-(2,5-Di fl uor ophenyl) - CH,

4(3i ?,4S) - 3 fluoro- I-methylp

<2E5§51<¥ : P%‘ F%vgp 7 @%ﬂ%ﬁé%[ Lmstﬁé%%fﬁn @? {8y
2l 149 alnel1 ; K 3 a ged
éﬂfuf ?Lﬁ%ﬁ“@ﬁ ey ﬁggg%ﬁ‘%kﬁ“‘"lﬁf%‘&gﬂ‘% filocte g a*rh%n%L o
wayaded 638mE bl gl ef Fnerd et mfhe 3aral) & ﬁrqub}éarmm
cié&;rlt%gnﬁrﬁt?r] Pﬂ@ﬁ; gﬂiegﬁtﬂm@gziﬁgyﬁédlt fRh t&ﬂﬂ?{a@gﬁ itl_iH‘ke'&f:ion was
DR PR u Eom S uRien S X ch SRR bk v with brine,
dugeall oeriNbeS @ 0andrconbgutratéddy *G8A%y apbraflG0 The logsidpPiva; puTified by silica
gc{%ﬁ%ﬁﬁﬁt 3%[ ]%ﬂ%%ﬂ&lqﬂbgg hdxned bo ﬁmde 9 97 WHH\@ﬁﬂ?d P66 was

. n was ag unt i desi | at| on was conp | ete
dissobygehisy 72tz of BN, Sk glificthylppige tql%fﬁfl%w &e%%dgtﬁ% apdsthg mixture
wad Wirrbd1Rn 24t rOénereiipeRattre S Ad iadditidda b on@ithyMahe ailgyefluoride

\) m;ﬁalﬂﬁ?c{ agd &hzeer?% %C\%zlllsh eatrﬁ %%W(ﬁbr avr\{h ald&iHOI\lN? §1ha (}Jhg %(%o%%as then

e ayers were sep
dumped into saturated aqueous NaHCO3, extracted 3 x with EtOAc washed with brine, dried

over Na,SO,, and concentrated by rotary evaporation. The residue was purified by silica gel
chromatography with EtOAc - 20:1:1 EtOH/NH,OH/H,0 to provide 3-1 as a white solid. Data
for 3-1: '"HNMR (500 MHz, CDCls) § 7.4 —7.2 (m, 5H), 7.1 — 6.9 (m, 3H), 6.3 (s, 1H), 5.25 (m,
1H), 4.9 (4, 1H), 4.8 (d, 1H), 4.6 (d, 1H), 445 (m, 1H), 4.1 — 4.0 (m, 2H), 3.2 - 3.1 (m, 1H), 3.1
(s, 3H), 3.0 (m, 1H), 2.4 — 2.3 (m, 1H), 2.3 (s, 3H), 2.3 -~ 2.2 (m, 2H), 1.7 (m, 1H) ppm. HRMS
(ES) calc’d M + H for CysHygF3N30,: 460.2207. Found: 460.2213.
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and the aqueous | ayer extracted once with 3 I PAC. The

conbi ned organic |ayers were washed twice with L
wWowi0s/01920he washed organi ¢ sol uti on was concenPCHBUSZNNE/A25980

5 liters and, while at 35- 40 C transferred to anot her

flask through a m pol ypropylene filter. Distillation

was continued until a volune of L was obtained and

then the reaction was cooled to roomterrperature over

two hours. Heptane (IL) wiSHEMEZAs| owly added over 2

hrs. The resultant slurry was filtered onto a sintered

80 RS R 5, S U 15 R BEAG 25 MER v

mbthsih2-phenyed p-di ASGTR-a S -PVIINEL- IS¢akoga (3\1@9 dri ed VXLth a

sweep of miffQge @(ﬁhlﬁb\é@ Wﬂh Q%heah"&!ﬁ'ﬁr %&%ﬁﬁe ‘%ﬁ& gm%%}x/vacuum

this soli corres onded
P ot SER et oRmE Rigide LOFUFAC (P i ToEe EuHPg was added 05T
IIVIBAL gins furorviianisel-6 Glﬁdi‘ﬂlOfrm diisopfogylethglayit alrhexOmtaan Wi txdrmed

ol t
tg 8(5 IC%&]I ?IFS a(ﬂﬁ ag (}Pﬁ E&grorw% orf]A%gam ?]éslhﬁ%nﬁd?to %,1 Ej‘%ﬁf_ﬁa%mn is
cenqd?/rqdwpseplere Wsermlw COPNersign pii caghainy] dyfepside ol prasivetde>BA 3@ 200 nm
by eread Tﬁ&@ﬂ%foﬁibvﬁi ﬁia;éﬁ 15 dnfl dwmmqmm? g&aﬁmg gﬁlééoso%%n was
e ortho

aﬁ?ﬁit '{nﬂg&fx‘ﬁﬁ%@? RBhisTe® eﬁ? g\%‘g% &Eg)%dll“é u”g thésr a quadr ant

data col | @opnomdaw&ter@m&ﬁd e 8wd% aqenuy sadiem bsamboladasadded
(ﬁ:)]tg { %%acﬁcﬁ%hﬁltee\ghl Lva Oz{ﬁ@&vlappt'a wWath ‘ioal's%'?k% ’h?enl‘{i?’lf \Ilerg@parated

i cati ons of t tructure

ecCl
aa$ Barargowstlaverrtragied Race wish 8k [P The cemlugd arganic lwrsevep washed

twizblveh 6L whiey Thawastet cﬂgﬁﬁlﬁko&hbﬁﬁhsﬁﬂoﬁceﬁ@eﬁ?ﬁl@ ggllﬂitrs 4l while at 35-

I RETIE L TRy T —

usty@t\@mne@p He wagpbtained @nd thor llho reactiop w2 ¢do)ed (o Jodfnl tyrhpeirdture over
t%&hburdi 'I—ﬂz?ﬁl?é @ﬂ@wé tﬁen]swgtﬁéé-é\)er f‘h}@l ’@ﬁlﬂ sv.slt%% sﬂms filtered

11. 480
08 a&gléered\géﬁs%%n gtﬁh%%rgstallg@e product was washe 3times w1th 500mls of 2:1

heptane : isopropylacetate as displacement washes. The solid 3-1 was dried with a sweep of
nitrogen overnight. "HNMR and HRMS data for this solid corresponded to the data of the
product from Scheme 3.

A single crystal from the above preparation was selected for single crystal x-ray
data collection on a Bruker Smart Apex system. The crystal was colorless polyhedron with
dimensions of 0.14 mm x 0.13 mm x 0.13 mm. The unit cell was collected on 30 second scan
rate and auto indexing gave the cell setting to be orthorhombic. The structure was solved in the
orthorhombic P 2, 2; 2 space group after a quadrant data collection using 30 second scan rate.
See Tables 6-10 for tabulated information pertaining to the final specifications of the solved
structure. A computer drawing of the structure of 3-1 is shown in Figure 2.

Table 6. Crystal data and structure refinement for 3-1.

Empirical formula Cys Hys F3N; O,
Formula weight 459.50
Temperature 298(2) K
Wavelength 0.71073 A

Crystal system, space group ~ Orthorhombic, P2(1)2(1)2(1)
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Z, Calculated density 4, 1.317 Mg/ m 3 Absorption
coefficient 0.101 mMmm 1 F(OOO 968 Crystal size 0.14 nm
wo @520 x 0. 13 nm Theta range for data col | BCT/US2002025980
to 26.43 deg. Limting indices -14<=h<=14, -14<=k<=14,
-22<=1<=22 Reflections collected / unique 22539 / 2698
[R(int) = 0.0405] Conpleteness to theta = 26.43 99.8 %
Absorption correction None Refinenent nethod
Fuiit gl dimensions ast - stfubk-28604) £2alpa =90 degest rai nts /
paranmeters 2698 /0/p 30L4830dNAS Se@f=doideg.on F 2 1. 157
Final R indices [|>2_s'h,}gg@g) RI = 8 0429, wR2 =
0.0993 R indices (&iT GASHRPr25BPEHD, w2 = 0. 1047
AP&dimet e struct ur231pagaket er 0(10) Largest diff. peak
a'idcgl%lgtegdel@@ and 204 gﬁmﬁ 3 Table 7. Atomic
coordinates (. 104) and equfval ent isotropic
diAhsPraderrepficigndr anetlel0d x 103) for Conmpound 34..
U@eeno) i s defi nedogss one third of the trace of the
ort hogonal i zed Uij.tens X U eq) C(5) -2267(3)
65%#?%)“2%092( 2) éis’(“l‘i’mé(qg%m%‘%f’g‘éﬁmsses( 4) 2054(3)
9 Jhetp radgefor @af{ D)le@bR52.1) tol2p48([deg. 50(1) F(3) 4039(2)
602918 intifte?(1) 740 Ak=h<=14, -14<=k<=14, -22<=1<=22
Reflections collected / unique 22539 / 2698 [R(int) = 0.0405]

Completeness to theta =26.43  99.8 %

Absorption correction None

Refinement method Full-matrix least-squares on F*
Data / restraints / parameters 2698 / 0/ 301
Goodness-of-fit on FA2 1.157

Final R indices [I>2sigma(I)] R1 =0.0429, wR2 = 0.0993
R indices (all data) R1=0.0550, wR2 = 0.1047

Absolute structure parameter  0(10)
Largest diff. peak and hole ~ 0.165 and -0.120 ¢.A"

Table 7. Atomic coordinates ( x 10*) and equivalent isotropic
displacement parameters (A” x 10%) for Compound 3-1.
U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.

X y z U(eq)

C5)  2267(3) 6218(3)  2092(2)  53(1)
C(25)  52733) 3363(4) 2054(3)  93(1)
0(2) 24(2)  5125(1)  1748(1)  50(1)

F(3)  4039(2) 6650(2) 1452(1)  74(1)
F(1)  -3491(2) 9889(2)  691(1) 73(1)

O(l)  -2142(2)  5028(2) 2243(1)  63(1)
C(18)  313(2) 6092(2) 1508(1)  39(1)
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F(1) -3491(2) 9889(2) 691(1) 73(1) O(l) -2142(2)
5028(2) 2243(1) 63(1) C(18) 313(2) 6092(2) 1508(1)

WBOINERNY - 1779(2) 6659(2) 1327(2) 41(1) N(I)PEBH08£02)/025980
6935(2) 1354(1) 41(1) C(12) -1597(2) 9968(2) 1225(1)
44(1) C(20) 2315(2) 5486(2) 1637(1) 40(1) N(2) 1463(2)
6357(2) 1377(1) 42(1) F(2) 177(2) 12521(2) 1590(1)

0540 Ui S Bl B S ST,
1205(1) 44501112)0( Id935(2)32011?(5301) 53712((1;2) 626( 2)1 42% %g
869?%12256 %@;1 %‘%32>h?§‘?5ﬁ)9§(2§§'<3>4%322) 1726( 2)
60( £1200 199311(830( 398621 39 (18§7(W69(4N1)58( 1) C( 15)

4) %Zéﬁé}(@&%@(ﬂ?(a 77@1( él) 3404(2) 6016(2)
198%@) 52(7%3 C(lG% llséﬁg ) 1362(2) 68(1)
o( 652 2088(HP) sgBPEL) 67 §)4o{ )C(B) - 2555(3)
105820 3 93108(22) BHY61Y) C(Iu63(2) 2638(%) 11716(3) 818(2)
OEr ek SR EEE R

-2 67(2) 7865(2) © 1205(1) - 44(1)
Ca1) -3201(3) 53722y  626(2)  53(1)
C(24)  2651(3) 4586(2) 1056(2)  52(1)
C(3) -1487(2) 8695(2) 1296(1)  42(1)
N@)  4491(2) 4230(2) 1726(2)  60(1)
C(19)  18303) 7139(3)  769(2)  58(1)
C15) -1705(4) 12401(3) 1043(2)  78(1)
C21)  3404(2) 6016(2) 1983(2)  52(1)
C(16)  754(3) 11868(3) 1362(2)  68(1)
C6)  -2088(2) 5851(2)  671(1)  40(1)
C(13)  -2555(3) 10532(3)  918(2)  55(1)
C(4) -2613(4) 117163)  818(2)  71(L)
C7)  -13233)  56153)  89(2)  57(1)
C(10) -3518(3) 46783)  26(2)  64(1)
C9)  -2748(3) 4452(3) -5442)  70(1)
C(22)  4183(3) 5085(3) 2291(2)  64(1)
C(8)  -1644(3) 4917(3) -508(2)  73(1)
C(3)  3449(3) 3691(2) 14142)  63(1)

Table 8. Bond lengths [A] and angles [deg] for 3-1.

C(5)-0(1) 1.399(3) C(25)-H(25A) 0.9600
C(5)-C(1) 1.550(4) C(25)-H(25B) 0.9600
C(5)-H(5A) 0.9700 C(25)-H(25C) 0.9600
C(5)-H(53B) 0.9700 0(2)-C(18) 1.233(3)
C(25)-N(3) 1.457(4) F(3)-C(21) 1.393(3)
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C(22) 4183(3) 5085(3) 2291(2) 64(1) C(8) -1644(3)

4917( 3)

-508(2) 73(1) C(23) 3449(3) 3691(2) 1414(2)

w®3(oi)p19abl e 8. Bond | engths [A] and angl es [ degi/uszm4/025980

3-1.
1.550(4) C(25)-H(25B) 0.9600 C(5)-H(5A) 0.9700
C(25) - H(25C) 0.9600 C(5)-H(5B) 0.9700 O(2)-C(18)
1.233(3) C(25)-N(3) 1.457(4) F(3)-C(21)

b |3913((1>3¢ﬁ(31 )-Q(13)1 35834_)% 4 C15)-Clad dughT (o
1. 36%{4%)@(]@(21) (2 % .492(4) C(18)- ?%éésﬁ(i%aqs)
C(21§3(1B-l(12(]l) 0. 980016683 N( | ) 1.490(3@(23(@)22)(:(7)

1. 37(( ) (2) 4 é%i; (3) C(13)- C( 572(4)
528(4) -H(14) o. 93
1. 46%@3 (3 7) - O 8) 14999 7(4) C(12)- C(Ci@; 381(4)

C( 7)et-¢92)0. 9300 Q(SIO%%C(N) 1. 386(”()133( 92y C(9)
1. 36 12) - (3 73(3) (1 0)-

0(20%(1?\%@5(1 468( ) C(8) 1.368( ;l
1. SOSEUHCEY( 9) - H( 9)1436693300 O( 20) - C(21()(77lC(512(4)

C(5)-O(1) 1.399(3) C(25)-H(25A) 0.9600 C(5)-C(l)

1.367(5)
0.9300
1.492(4)
0.9800
1.377(4)
1.372(4)

846)) o 24) 0.9300

1.377(4)

0.9300
1.368(5)
0.9300
0.9700
0.9700
0.9300
0.9700
0.9700
116.7(2)
108.1
108.1
108.1
108.1
107.3
109.5
109.5
109.5
109.5
109.5
109.5
109.5
121.6(2)
121.0(2)
117.3(2)
99.73(19)

c(27 %%é @? o(19) 1384l 3 C(0)- Hoy 00 F(2)- O 18
23) - H( 23&P@) 9700 C10-CO) “)

C(12) C(3) 1.473(3) C(10)-H(10)
C(20)-N(2) 1.468(3) C(9)-C(8)
C(20)-C(24) 1.508(4) C(9)-H(9)
C(20)-C(2D) 1.512(4) C(22)-H(22A)
C(20)-H(20) 0.9800 C(22)-H(22B)
N(2)-C(19) 1.464(3) C(8)-H(8)
F(2)-C(16) 1.360(4) C(23)-H(23A)
CH)-C(3) 1.500(3) C(23)-H(23B)
C(4)-H4A) 0.9700 O(1)-C(5)-C(1)
C(4)-H(4B) 0.9700 O(1)-C(5)-H(5A)
C(17)-C(16) 1.376(4) C(D)-C(5)-H(5A)
C(17)-H(17) 0.9300 O(1D)-C(5)-H(5B)
C(2)-C(3) 1.313(4) C(1)-C(5)-H(5B)
C(2)-H(2) 0.9300 H(5A)-C(5)-H(5B)
C(11)-C(10) 1.376(4) N(@3)-C(25)-H(25A)
C(11)-C(6) 1.385(4) N(3)-C(25)-H(25B)
C(11)-H(1D 0.9300 H(25A)-C(25)-H(25B)
C(24)-C(23) 1.511(4) N(3)-C(25)-H(25C)
C(24)-H(24A) 0.9700 H(25A)-C(25)-H(25C)
C(24)-H(24B) 0.9700 - H(25B)-C(25)-H(25C)
N(3)-C(22) 1.446(4) C(5)-0(1)-H(1)
N(3)-C(23) 1.448(4) O(2)-C(18)-N(1D)
C(19)-H(19A) 0.9600 0(2)-C(18)-N(2)
C(19)-H(19B) 0.9600 N(1)-C(18)-N(2)
C(19)-H(19C) 0.9600 N(1)-C(1)-C(2)
C(15)-C(14) 1.360(5) N(1)-C(1)-C(6)
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C(4)-C(3) 1.500(3) C(23)-H(23B) 0.9700 C(4)-H(4A

0.9700 Q(1)-C(5)-C(1) 116.7(2) C(4)-H(4B) 0.9700
W@ 28) - H 5A) 108.1 C(17)-C(16) 1.376(4) PCT/US2004/025980

C(1)-C(5)-H(5A) 108.1 C(17)-H(17) 0.9300

Q(1)-C(5)-H(5B) 108.1 C(2)-C(3) 1.313(4)

C(1)-C(5)-H(5B) 108.1 C(2)-H(2) 0.9300

H( 5A) - C(5) H(5B) 107.3 C(11)-C(10 1.376(4)

N( 3) e@)2o))-dk25A) 14938) C(11)-C(6) 1c@BpCAN)-H24A) 109.8

N( 3 25B Y -H(1
HE 223%[&5 é@ﬁgw 2233) H?égz) g( o )24) ( o )23&23) @@1)(1152413) 109.8
N( 3) CQY-E)-066)25C) 109.1@) C( 24) - H( 24A) C@3PCQB)-H(24B)  109.8

H( 25 H(250), 5 C(24)-H(2
< ol ol ? (30 SR o s
C( 5) CABNIHAHE) 109. B29(B) - C( 23) 1 44@(2&?(3) 2) 130.7(2)
a(ggc LRID Mizg gllﬁ(@ 19C(%gg :E%gg@z CcEHO) 110.5(2)
YL @ﬁ@ E ») 11 12%%1%( 19) - H(19d%(1% ‘3@8&4) 118.7(2)
mg : g €aB)-ele)- 2917?22731(11%2)% 15(3:% | )C( (1:?253@2)316005123) 110.8(2)

s i BNt gy
C(20 AF0dP-£324B) 1697@ C( 2) - (1) - KED-AGFCEP?) 2(3)
(H:E 32)162?((220)) @424212%) 1098@) C( C?)18)C( IN% | )CN@) -CUbLHE(92) 109.5
c( 2) ﬁ@%ﬁﬁ% 130.1%%5()2)2q| S)-N(I)- ‘Hﬁ@fﬁ‘ﬁfﬁ 109.5

C( 2) CCABTQOLAPIN 10. SIOND( 4) - N(1 ) - C(H<)1941t¢(132xmlg)3> 109.5

C( 12)¢Adc0)H(%) 118.166.8) ‘ N(2)-C(19)-H(19C) 109.5
C(24)-C(20)-H(20) 105.9 . H(19A)-C(19)-H(19C)  109.5
C(21)-C(20)-H(20) 105.9 H(19B)-C(19)-H(19C)  109.5
C(18)-N(2)-C(19) 122.5(2) C(14)-C(15)-C(16) 117.7(3)
C(18)-N(2)-C(20) 115.44(19) C(14)-C(15)-H(15) 121.1
C(19)-N(2)-C(20) 117.40(19) : C(16)-C(15)-H(15) 121.1
N(1)-C(4)-C(3) 102.5(2) F(3)-C(21)-C(22) 108.3(2)
N(1)-C(4)-H(4A) 111.3 F(3)-C(21)-C(20) 111.3(2)
C(3)-C(4)-H(4A) 111.3 C(22)-C(21)-C(20) 110.4(2)
N(1)-C(4)-H(4B) 111.3 F(3)-C(21)-H(21) 109.0
C(3)-C(4)-H(4B) 111.3 C(22)-C(21)-H(21) 109.0
H(4A)-C(4)-H(4B) 109.2 C(20)-C(21)-H(21) 109.0
C(16)-C(17)-C(12) 120.3(3) F(2)-C(16)-C(15) 119.6(3)
C(16)-C(17)-H(17) 119.9 F(2)-C(16)-C(17) 117.7(3)
C(12)-C(17)-H(17) 119.9 C(15)-C(16)-C(17) 122.8(3)
C(3)-C(2)-C(1) 113.6(2) C(N-C6)-C(1L) ~  117.3(3)
C(3)-C(2)-H(2) 123.2 C(7)-C(6)-C(1) 122.9(2)
C(1)-C(2)-H(2) 123.2 C(11)-C(6)-C(1) 119.7(2)
C(10)-C(11)-C(6) 121.0(3) F(1)-C(13)-C(14) 117.6(3)
C(10)-C(11)-H(11) 119.5 F(1)-C(13)-C(12) 118.8(3)
C(6)-C(11)-H(11) 119.5 C(14)-C(13)-C(12) 123.6(3)
C(20)-C(24)-C(23) 109.4(2) C(15)-C(14)-C(13) 119.9(3)
C(20)-C(24)-H(24A) 109.8 C(15)-C(14)-H(14) 120.0
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C(13)-C(12)-C(17) 115.7(2) C(22)-N(3)-C(23) 110.8(2)

C(13)-C(12) - C(3)
W@@3P19201.2) - O 3)
N( 2) - C( 20) - C( 24)
N( 2) - C( 20) - C( 21)

124.5(3) C(22)-N(3)-C(25) 109.7(3)

119. 7(2) C(23)-N(3)-C(25) 11BCPR{3)004/025980
114.8(2) N(2)-C(19)-H(19A) 109.5

113.3(2) N(2)-C(19)-H(19B) 109.5

C(24) - C(20) - C(21) 110.1(2) H(19A)-C(19)- H(19B) 109.5

N( 2) - C( 20) - H( 20)

105.9 N(2)-C(19)- H(19C) 109.5

C( 240 C@ M1 20) 10508 H( 19A) - C(19) - H(19C) 109. 5

3 15ERSI 1)

C( 18F6NCA)-HC)20)
SN

) 102.

%215 ? H( 19B) - O( 19) - H( 19C) 109. 5
122186h) " o(14) - C(15) - O(16) 117. 7(3)
1150.34(19) O(14)- C(15)- H(15) 121.1

F(3)-C(21)- C(22) 108.3(2)

19 20) 137940(19) C(16)-C(15)-H(15) 121.1
C(@@\lggz@-g) thg(_g()c()c()()

N( 1)CErefiOLan 111129.99)3) - C(21) - C(20) 111.3(2)
C(3)e@-Goiaas) 111189 22) - C(21) - C(20) 110. 4(2)

o) 2@iihie)

111. 3)-C(21)- H(21) 109.0
111@95 ) - (21) - H(21)

22)-C(21) - H(21) 109.0

H( 4AYAQMAP)»-EBAB) 1098.9(38( 20) - C(21) - H(21) 109.0
(169 él<3 1% 12) 1430.53(3) F(2)-C(16)-C(15) 119.6(3)

17)

119.9 F(2)-C(16)-C(17) 117.7(3)

16) -
8((12§C8 OriP17) 13959 C(15)-C(16)-C(17) 122.8(3)
C( 3)NO@f-212215¢2)) 113. 6(2)2)C( 7) - C(6) - (1 1) 117. 3(3)

sl

oI gy

23. 2,gb7) - C(6) - C(1) 122.9(2)
23.2°C011)-C(6)-C(1) 119.7(2)
(3)-HLBY) 1211e43B) F(1)-C(13)-C(14) 117.6(3)
N(3)-C(22)-H(22B)

C(21)-C(22)-H(22B)

109.2
109.2

H(22A)-C(22)-H(22B) 107.9

C(9)-C(8)-C(7)
C(9)-C(8)-H(8)
C(7)-C(8)-H(8)
N(3)-C(23)-C(24)

N(3)-C(23)-H(23A)
C(24)-C(23)-H(23A)
N(3)-C(23)-H(23B)

C(24)-C(23)-H(23B)

120.4(3)

119.8

119.8

111.3(2)

109.4
109.4
109.4
109.4

H(23A)-C(23)-H(23B) 108.0
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C(1O)-C(I1)-HI1) 119.5 F(1)-C(13)-C(12) 118.8(3)
o(6)-C(I 1)-H(I1) 119.5 C(14)-C(13)-C(12) 123.6(3)
WE@L@ON1CIR4) - C(23) 109. 4(2) C(15)-C(14) - C(13) RAPUSL08)/025980
C( 20) - C(24) - H( 24A) 109.8 C(15) - C( 14) - H(14)
120. 0C(13) - C(14) - H(14) 120.0 C(6)-C(7)-C(8) 121.5(3)
C(6)-C(7)-H(7) 119.3 C(8)-C(7)-H(7) 119.3
C(9)-C(10)-C(11) 120.9(3) C(9)-C(10)-H(10) 119.5
C(11)-C10-H10 119.5 C(10)-C(9)-C(8) 118.9(3)

C(10)-C(9)-H(9) 120.5 O(8)-C(9)-H9) 120.5
N(3)-C(22)-C(21) 112.1(2) N(3)-C(22)-H(22A) 109.2

Tabled!] ) srfidoédpic HKs?l'a’e‘é)neiL el 305° G198 od 4 22B) 109. 2

Sl A s S 2% 1

26 Th? SL 81 k(. 8)-211]1<9a*83*|‘{|(1:‘2)] C(23) - C(24) 111. 3(2)

N(3) - C(23) - H(23A) 109. 4

C(24) - O(23) - H(23A) 109. 4

Ull U2 U3 U223 U3 UlI2
CG) 522) 572 502 21  41) -5
C(25) 53(2) 893) 136(3) 383) 32 212
0(2) 431) 331) 751 13Q) 4 o)
F(3) 581) 57(1) 109(1) 18(1) -2(1) -15Q1)
F(1) 65(1) 68(1) 86(1) 5(1) -l14(1) 19(1)
O(l) 63(1) 58(1) 69(1) 2L 91 -6(1)
C18) 42(1) 32(1) 42(1) 1) 2 21
C() 35(1) 38Q1) S01) 41 2Q) 1)
N(L) 39(1) 28(1) 55(1)  41) 21 3(D)
C(12) 60(2) 35(1) 36(1) 2 6(1) 12(1)
C20) 41(1) 36(1) 43(1) 8(1) 2(1)  4(1)
N(2) 41(1) 35(1) 50(1) 9(1) 41  4(1)
F(2) 144(2) 40(1) 1312) -41) -=27Q2) -12(1)
C@) 451) 30(1) 742 6(1) -6(1)  3(1)
C(17) 69(2) 37(1) 532 AL 32 9)
C@) 411 41(1) 501 -21) -1 9
C(1l) 492) 512) 582 5(1) -6(1)  0l)
C24) 55(2) 44(1) 582) -3(1) -21)  5(1)
C3) 49(1) 391) 381 2D 51) 9
N@G) 40(1) 58(1) 82(2) 20(1) 9L 13D
C(19) 53(2) 492) 73(2) 24(1) 10(2) (D)
C(15) 127(3) 38(2) 68(2) 1(2) -3(2) 25(2)
Cl) 46(1) 512) 58(2) -6(1) -1(1) -1(1)
C(16) 105(3) 35(1) 65(2) -2(1) -52) 3(2)
C6) 40(1) 33(1) 481) A 21  6(L)
C(13) 672) 53Q2) 47(2) 0() 41 19(2)
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N(3)-C(23)-H(23B) 109.4 C(24)-C(23)-H(23B) 109.4
H(23A) - C(23) - H(23B) 108.0Table 9. Anisotropic

waoelk@ploseenent paraneters (A2 x 103) for 34. ThRCT/US2004/025980

ani sotropi c di spl acenent factor exponent takes the
form -2pi [ ha* UP + ... + 2hka* b* Ul2] Ul U22 U33
U23 U13 Ul2 C(5) 52(2) 57(2) 50(2) 2(1) 4(1) -5(1)

C(25) 53(2) 89(3) 136(3) 38(3) 3(2) 21(2) 0(2) 43(1)

5 3 4 0 F 8(1) 57(1) 109(1
C(ig( 199(% (%g)j(z} (%ﬁ(zy ( )z) ( ) (gg? 5(3 6)( 5 (5 ()1) 12 ()1)
C<1>9(§§‘<2b(|§(%>3(1%6( 8(1§( )69( 21(5 9(1) -6(1) C(18)
C(ﬂ(%( 191( %(2(135 242( ‘19(2);0 ?\IO(*Z( 111 %il)zga; ) 52(5(1)1 4?%( 1) (1)
@@12%1@0(237( 5(ﬂ§ §<2 (U¥®(1) 12(1) C(20)
C(ﬂiZD( Y3(B6( BY(2#3(an28( Lp(B)( 1)6(41)( 1)-3¢8§2) 41(1) 35(1)

0 130 A 1), A 1 2 1) 131(2) -4(1
by 15 ey o S ) )6l 5y
CEN1 5B ZR(1B7(8I2B3( 3P 2( 8j2)3(2329( 1) C(2) 41(1)

41(1) 50(1) -2(1) -KD 9(1) C(I11) 49(2) 51(2) 58(2)

S5(I) -6(1) O(I) C(24) 55(2) 44(1I) 58(2) -3(1I) -Z171)
5(1) C(3) 49(1) 39(1) 38(1) 2(1) 5(1) 9(1)
Table 10. Hydrogen coordinates ( x 10*) and isotropic

displacement parameters (A%x 10*) for 3-1.

X y z U(eq)

H(5A) -1881 6648 2493 64
H(5B) -3096 6408 2114 64
H(25A) 4878 2968 2458 139
H(25B) 5963 3742 2246 139
H(25C) 5495 2810 1674 139
H(1) -1483 4815 2120 95
H(20) 1926 5057 2045 48
H@A) 287 8479 1116 60
H@4B) 61 8355 1977 60
H(17)  -13 10353 1669 64
H(2) 3046 8007 1077 53
H(11) 3743 5520 1006 63
H(24A) 3051 4959 637 62
H(24B) 1951 4208 863 62
H(19A) 1181 7275 435 88
H(19B) 2463 6789 492 88
H(19C) 2087 7865 980 88
H(15) -1730 13206 983 93
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N(3) 40(1) 58(1) 82(2) 20(1) 9(1) 13(1) C(19) 53(2)
49(2) 73(2) 24(1) 10(2) 7(1) C(15) 127(3) 38(2) 68(2)

WA LRF01R02) 25(2) C(21) 46(1) 51(2) 58(2) - 6( 1PCTKE2004I25980
C(16) 105(3) 35(1) 65(2) -2(1) -5(2) 3(2) C(6) 40(1)
33(1) 48(1) 7(1) -2(1) 6(1) C(13) 67(2) 53(2) 47(2)

0(1) 4(1) 19(2)C(14) 99(3) 53(2) 62(2) 4(2) -6(2)
35(2) C(7) 51(2) 66(2) 56(2) -8(2) 1(1) 5(2) C(10
5 75 0(2 1(2),-6(2 9) 82(2) 61(2
?%f%} -i’%@) -%%62)<1£23%§ &5 %43t ) B1(2) or(2)
1818y - 6213 - 3(12949¢( 8) 95(2) 83(2) 63(2) -19(2) 0(2)
%ﬁ@?-)WdC(%) 65492 _42(t1()0 8(3(%)>4§’>(2)d8_(2)t12(_2) Tabl e
, rogen coaQrdi nat es X an I SOtropicC
d&@ﬂ?acé Bt péﬁgﬁeteré)(A27Q 3) for 3-1. B(eq) H(5A)

5 -A@31 6848 2493084 H(5Bp - 3086 6408 2114 64 H(25A)

4 968 2458 H( 2 5963, 3742 2246 139 H(25C
5&@2‘“‘28138%‘%74 Jf%% Hél?gg7l483:}74815 2120 95 H(ZE)) 1)926
5HE2BR0437878 H( 4700 2872BW79 1116 60 H(4B) -61 8355
1947 601106 4760  -890 88

H(23A) 3028 3288 1812 76

10 H(23B) 3677 3120 1038 76
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H(17) -13 10353 1669 64 H(2) -3046 8007 1077 53 H(II)
-3743 5520 1006 63 H(24A) 3051 4959 637 62 H(24B) 1951
W@ 2@8/08385 62 H( 19A) 1181 7275 435 88 H(19B) 24BGr/63894/025980

492 88 H(19C) 2087 7865 980 88 H(15) -1730 13206 983

93H(21) 3171 6536 2395 62 H(14) -3273 12049 597 85
H(7) -572 5933 100 69 H(1O -4268 4360 9 76 H(9) -2970
3989 . -950 84 H(22A) 4894 5438 2487 77 H(22B) 3787
4700 2707 77 H(8) -1106 47%2[?%%028 H(23A) 3028 3288
1812 76 H(23B) 3677 3120 1 EME 4 CH, N three
steps 4-1 &§H first eluting enantiomer of

/kO/U\N/CHa HsC.

N
F three steps F
)¢ r
first eluting
enantiomer of
2-3 HaC
3 \N
F
I}l 4-1
F CHjg
+Ph TEA, DMAP, THF F
N~ “—OTBS
— Cl l
O CHs

(25)-4-(2,5-Difluorophenyl)-N-[(3S,4R)-3-fluoro-1-methylpiperidin-4-yl]-2-(hydroxymethyl)-N-methyl-2~
phenyl-2.5-dihydro-1H-pyrrole-1-carboxamide (4-2)

5  This compound was made in a manner identical to that for 3-1, with the exception of incorporation of the
first eluting enantiomer of 2-3 from the chiral column described in Scheme 2, Step 3. Data for 4-2:
'HNMR (500 MHz, CDCl3) § 7.4 — 7.2 (m, 5H), 7.1 — 6.9 (m, 3H), 6.3 (s, 1H), 5.4 (bs, 1H), 5.2 (d, 1H),
4.9 (m, 1H), 4.6 (m, 1H), 4.4 (m, 1H), 4.0 (m, 1H), 3.8 (m, 1H), 3.2 (s, 3H), 3.0 (m, 1H), 2.5 - 2.2 (m,
3H), 2.4 (s, 3H), 1.8 — 1.6 (m, 2H) ppm. HRMS (ES) calc’d M + H for C,sHsF3N;0,: 460.2207. Found:

10 460.2229.
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2-3 HoC HoC TEA, DWVAP, THF -OIBS 1-9 4-2 | H
(2S)-4~(2,5-D fluorophenyl) -

WOE®S/049203 - 3- f nor o- | - met hy” PCT/US2004/025980
phenyl - 2, 5-di hydro- | #- pyrrol e-| - carboxam de (4-2) This
conmpound was nmade in a manner identical to that for
3-1, with the exception of incorporation of the first
eluting enanti omer of fromthe chiral col umm descri bed

in Schemre 2, Step 3. Data fp : HNVR (500 MHz, CDC
) d 7.4 - 7.2 (m 5H, 7.17= 6. m 3H), 6.3 (s, IH),
5.4 (bs, H), &H2 (d, IH), 4.9 (m IH, 4.6 (m IH),
4.4 (m w'ﬁm.g% m IH, 3.8 (m Msfr3.2 (s, B9
3.0 (m IH),82 5. 2.;:04@95&4), 2.4 (sy 3H), 1.8 - Y. 6
(m 2H) p (ES) calc™d M+ H f CHNO: ~ F
460. 2207. |Foungl: 460.2229.SCHEVE 5 N[H C]|N f ¢J& sft eps
and N N "NNCH CH neni xat nutri eonof 8{rrs8anosf™ 5-{_ 5-
2-2a N 5-1 N N
0~ ~o CHg CHj
mixture of trans 5-1 5.0
enantiomers of — —
2-2a
H3C\N
N 5-1
F CHj
4P TEA, DMAP, THF WF
N~ “—OTBS
o A NT 53
Cl 1
O CHs
HsC.
Loy i
: F
(T "
NT 52
— - 3 \N O

+Ph TEA, DMAP, THF F
N~ “—OTBS (j’

1-9 /& N 5-4
cl '
O CHg
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H TEA, DMAP, THF N' - OIBS 1-9 | H C N 5-2 CH TEA,
DVAP, THF -OTBS -9 | 0(25)-4-(2,5-Difluorophenyl) -
WO 200681929311 ?) - 3-f | uor 04- net hyl pi peri di n- 4-yl | - PRIYH100X§25980
nmet hyl ) - 7/ - et hyl -
2- phenyl -2, 5-di hvdro-1ff-pyn: ol e-1-carboxam de (5-3)
Thi s conmpound was made in a nmanner identical to that
for 34., with the exception that the trans isoner of

(25) g@ﬁ‘ﬂ?@@%ﬁﬁ%ﬁ%ﬁ@ r[@'ieea?e) B8t P%g&%ﬂ%{p'%ﬁ&ih S glﬁf—@%hf&{nﬁ&hyl)—N—methyl—

trans was cdrr

COI um \IVhfs Qo&?o@ng%hlhdb 1H§¥1ﬁﬁ§e§ 1c(erl<§a|1‘tcpchat%r 3- 1 with the exceptlon that
di ethyl am ne) at 150 nl/m Anal ytical HPLC anal

the gh< e OF Adh v o bOR RS PRI P Betelusip P o Gpagpigmers of trans-2:
3” wid dafricll D% dhiSdrhtddRaphexiynesno(AMC iRk ACdioet Jogatiutg wittl5% EtOH in

hexa%/é%tﬁ{).i]‘ %g(h%t tl%gmé h gﬁgmt ﬁrtgﬁte :Agl%fgp gaﬁ %ﬁgtalnaimss ﬁ]seluRent_ ona4dx
250n%h Ehfralpakt ARY climy wigh 4% EeOR in etxanes Ggitu kfalinthyddrsiod)at &ml/min

mdlcﬁtrec‘i’ [h%Pﬁx'E?éThtﬁ,gre%Qnu\\éﬁér 1&9 RL.bek, HﬁrPﬁx%%ﬁees%cén‘a eﬁm\éﬁg@has R, = 11.59 min.

trans- axane més I ncorporated Into
The Byt RlHingiesansiomen hating mltkmp\ﬁlgatzﬁolﬂ@@teéeopb@mtryé afas fogtherpggcessed to provide

transSARhSs D e\an!:H‘wéc Hﬁ ordted RS the kRItheds 3 Sﬁ%v&ﬁ o84 dentical to that

explq%%gm écl@me 2 Dflta(f[:ﬁ W@W @Dg@({ﬂ A2 51%3(73 6.9 (m, 3H),
6.3 (§, MH),I5t9) - 4. ‘3(13 é(Hm 4.5 b, 119, 20 (8, 115H).8 (&, 185, 1.3(m,| 1H),, 2.9(s 381), 2.85 (m,
1H), §§p IG EQ{MZEZ 2190 %Dl—ipf\l(%% pimn! B s (£ APTM HRR: EER)E.N,0,:
460.2207. Found: 460.2231. The absolute stereochemistry on the piperidine of compounds 5-3 and 5-4

has not been determined and stereochemistry indicated has been tentatively assigned.

@s )—4-(2,5-Diﬂuoropﬁenyl)—N -[(3S5,45)-3-fluoro-1-methylpiperidin-4-yl]-2-(hydroxymethyl)-N-methyl-2-.
phenyl-2.5-dihydro-1H-pyrrole-1-carboxamide (5-4)

This compound was made in a manner identical to that for 5-3, with the exception of

incorporation of the second eluting isomer of #rans-2-3 from the chiral column. Data for 5-4: '"HNMR
(500 MHz, CDCl3) 6 7.4 — 7.2 (m, 5H), 7.1 - 6.9 (m, 3H), 6.3 (s, 1H), 5.4 (m, 1H), 4.9 — 4.6 (m, 3H), 4.4
(m, 1H), 4.0 (m, 1H), 3.85 (m, 1H), 3.25 (m, 1H), 3.0 (s, 3H), 2.85 (m, 1H), 2.35 (s, 3H), 2.2 — 1.9 (in,
4H) ppm. HRMS (ES) calc’d M + H for CysHysF3N30,: 460.2207. Found: 460.2229.

SCHEME 6
TBSQ HQ Q
EtgNe(HF)q (COCl),
\ CH,CN N DMSO ~ "N
BOC BOC Et;N BOC
6-1 - 6-2 6-3
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460. 2207. Found: 460.2231. The absol ute

stereochem stry on the piperidine of conpounds 5-3 and
wG2esheohot been determ ned and stereochenm stPEI/US2004/025980

i ndi cated has been tentatively assigned.

(2,9)-4-(2,5-Di fluorophenyl)-iV-[(35,45)-3-fluoro-I-ne

t hyl pi peri di n-4-yl]-2-(hydroxynet hyl)-i V-net hyl -

phenyl - 2, 5-di hydro- | #-pyrrol e- -carboxam de (5-4)

This conpound was madegk %ﬁ%g@&ﬁmhg@m' cal to that

for , with the excepti© ion of the

second eluting isonmer of trans-2-3 fromthe chi

colunmm. Data for HNMR (500 Mz, F d 7.4 Fg]
1 - 6. m 3 6.3 (s, 5. 4 m .
Ll{&“@&ﬂ"'@ -ﬁ i (

4 IH), 85 (m
3.25 (m I H), 3.0( 3 85(m ﬂ;"“)zss(s‘
g2 -1 (m 4R

? Isﬁl‘l@ d M+ H for
N460. 2207, ) MPPRRe0 Et oN (coo E&?
CN O |Et NSCHEI\/E ?J(Co iti nuetﬂ)MEﬂ'\QQl HVDS, THF B
Pd( PPR H NTf @ CO, Li QuajcOIHRCR. CDI TS, 70
CN3. MI, 60 CCHCN

1. THF
, 2. CDI
THF, 70 C N
3. Mel,60C )\
CH3CN O [\\]:\\/N__ CH3
66 =~ r
Step 1: (25.45)-tert-Butyl 4-hydroxy-2-phenylpyrrolidine-1-carboxylate (6-2)

To a flame dried flask equipped with stir bar was added tert-butyl (2S,4S)-4-{[tert-
butyl(dimethyl)silylJoxy }-2-phenylpyrrolidine-1-carboxylate (6-1, prepared from (S)-(-)-4-chloro-3-
hydroxybutyronotrile by the method of Maeda, et al Synlett 2001, 1808-1810, 7.8 g, 20.7 mmol) and
anhydrous acetonitrile (20.0 mL). The resulting solution was treated with triethylamine trihydrofluoride
(10.1 mL, 62.0 mmol) while stirring under N,. The reaction stirred 12 hours at 40°C. The reaction was
then diluted with EtOAc (100 mL) and poured into 5% aq. NaHCO;. Following cessation of gas
evolution, the organic layer was washed three additional times with 5% aq. NaHCO;. The organic layer
was dried over magnesium sulfate, filtered and concentrated to provide crude product. Recrystallization
was effected from EtOAc/hexanes to provide (25,4S)-tert-butyl 4-hydroxy-2-phenylpyrrolidine-1-
carboxylate (6-2) as a white crystalline solid. 'H NMR (300 MHz, CDCl;) rotamers & 7.38-7.18 (m, 5H),
4.90 (m, 1H), 4.42 (m, 1H), 3.88 (m, 1H), 3.56 (dd, J = 11.5, 4.0 Hz, 1H), 2.60 (m, 1H), 2.03 (m, 1H),
1.50 and 1.20 (br s, 9H); MS 208.0 found, 208.1 (M — C(CHj);) required.

Step 2: (2S)-tert-Butyl 4-ox0-2-phenylpyrrolidine-1-carboxylate (6-3)

To a flame dried flask equipped with stir bar was added 150 mL anhydrous
dichloromethane which was cooled to ~78°C. Oxalyl chloride (3.8 mL, 44 mmol) and DMSO (4.8 mL,
61 mmol) were added sequentially and the reaction stirred for 10 minutes. (25,4S)-tert-Butyl 4-hydroxy-
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6-6 Step 1: (2S.4SVtert-Butyl

4- hvdr oxy- 2- phenyl pyrrol i di ne-1 -carboxylate (6-2) To
wa@2dosameoxri ed fl ask equi pped with stir bar waBCHUS®O4/025980

tert-butyl (2S,4S)-4-{[tertbutyl(

di met hyl ) sil yl ] oxy}-2-phenyl pyrrolidine-I|-carboxyl ate

(6-1, prepared from (5)-(-)-4-chloro-3-

hydr oxybutyronotrile by the nmethod of Maeda, et a

2—ph§)§/ yFr blidigQ plarbé&%ﬁ?b (\]5%19 28 819 I(ﬂHP Iaﬂ yﬁﬂﬂs dichloromethane was
& TR

drous acetonitril °f(,' : e resu
addeg gqqgfv;sg andpgisred £ Bapad—{9°Ch Tflpqhgpﬁwe 413 mb. 87mmol) was added and the reaction

was ‘3151411{&& @B’ @ o461 . (Tfonleofibletii, 1K BTRbY widWodsBeBHith 5% I1*91HCO3, brine

The, reaction stirred 12 hours, at
and Cﬁ&g etf?rafﬁg%s T Rt Y 3 GRAmtBieaAe PIOYigD Cwés <2§h prt-butyl d-0xo-2-
phenpl@ymr(ﬂdlmeﬁlt ertaiXylag (690 HREry stafiidati v ivG: fleetsd @ith BIOAYhegades. "H NMR

congfE e TSR, ST o A6 08 R BLEBe pg 0c0.-

19.3 Wasl iy 3. &4(ddvbr 1Bgh8 EizutiDsUb$ Gide] =fl8.61 %4 He léﬁdl-40 (br s, 9H); MS 206.0
found, 206.¢ A’ a?ﬁiafsﬂe@flﬁw de crude product.

Recrysta i zati on was effected from Et QAc/ hexanes to

provi de (2S,4S)-tert-butyl
Step 4- hy dr 08y Zerfiray lﬂﬁéﬁﬂql-ﬂ[dhﬂ&)rblﬁ@eh RN b3118xy(} B2, 2dihPdroAH-pyrrole-1-

V\,hlte cr?}/ggaiwge solid. HNW ( ﬁ l@ C[g(él ) o pymote

r ot amer $ lae0—A b g m—5H); 4.90 tm—HH)—4—42—{m

I H), 3. 88a(lame Hitidd, fla8k Efmifpeldl witl stir thi was addedkekbme (2$tert-butyl 4-0x0-2-

phenﬁ}g?rgca%ﬂ:g 1f Jﬁl}boa%atgg 3% WO 6&1@%&} %?cfj cﬁ 9‘}5913{1’ (‘3 m]_%H}he resulting

solution Sjas cealed-tBuY 87 C, amddls@@teQ dyopeivy with ditgih &:iemelethyldlsﬂylalmde (LHMDS, 0.68 -
L, n\q@ﬁ ’@Hi% @éﬁn&@) TR red@ioft stﬁﬂr@"ﬁlo%f h€98dd FUNGSUIBREF din-2-y1)-1,1,1-

stir bar was_ added 150 anhydr ous

g N G BRSPS G a5 065 s pias added neat n one
porti&) TR ted@ioh vad allﬂwed‘ﬂd’rwﬁm)ﬂo)m@ Agd %@4%}118 tdidt, Tl@];em Was diluted with®

Et,O \i\ﬁfnﬁ.‘) ﬁﬁ(? §gshg¢f gtgl eq¥ gﬁl %{Wm&) rme(% r110 & 5 r'l'rhe orgamc layer was dried

over NEgRQg fidtened aM]mnydnp‘ylEd dlhe diude rdsidoawhopiyifiad By {1&6h20ludin28

| chor&nda dp%g&)g}/ %% IeE{d]aAr%i%x%ﬂ'e ?ﬂg%ﬁg Eoﬁl%n(; ltcflg}lo%(r}%&% E:%r{) ty\i\@—phenyl—‘4~

{[(triffporempthylisfonyllond-hi-dibpdrarHbl-nyrinkes! -eegfohexpllater(6-4). N NMR (300 MHz,
CDcL}%fﬁ%Bf RRAS ww @EsHY,8.78 (&, AYes.4d (b qvli\/l{) 11419@{‘ 21 418 (s, 9HD; MS 379.0

l'etion, the reaction was washed
f°“n4ﬁ79r11e(l\’éﬁ§Hél)rrF‘&ﬂr36ver MySO . The organic |ayer was
concentrated to provide crude (2S)-tert-butyl 4-oxo-2-

henyl p i dine-1-car hoxyl at -=.3) .
—p—gecr yst éH ?éé?ﬁﬁu%@a@ﬂ%ﬁtte&l%\ﬁﬂmﬁl%j xR E-pyjyole-1-

NIVR (BOMLHMEIH)) d 7.35 (m 3H), 7.17 (m_2H),

5.38 ( E )

19 3 Hzml"o E%me éﬂ %31 éﬁ%}uﬂ)&)ed Jv%% g}g%w%%ed?’?% tex(t %u%;gz phenyl-4
{[(tn‘(lwomgthsd)sm@orwl]ow }4.,34gihydrpfl H-pyrgB-Y-¢rbosylagi-4, NBSE®. @6 mmol), 2,5-
difludrBpHRAy1 béffic ati(0.25(£M1.5h nimdIf BLE@L0.202 ¢, 1.91 mmol), and LiCl (0.081 g, 1.91
mmol). The solids were dissolved in 20 mL 4:1 DME/H,0 and degassed with nitrogen. Pd(PPhs), (0.037
g, 0.032 mmol) was added and the reaction was sealed under nitrogen and heated to 90°C for 2 hours.
Upon completion, the reaction was partitioned between 5% aq. NaHCO; and EtOAc (3 x 50 mL), and the

combined organic layers were dried over MgSO,. Following filtration, the organic layer was
concentrated and purified via flash column chromatography (SiO,, 0-20% EtOAc/hexanes gradient) to
provide (2S)-tert-butyl 4-(2,5-difluorophenyl)-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxylate (6-5).
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Step 3: (2S)-tert-Butyl
2-phenyl -4-{[(trifluoronethyl)sul fonyl]oxy}-2,5-dihydr
W@20051020% ol e-| carboxylate (6 ) To a flane drikdr/iibaek025980

equi pped with stir bar was added ketone

(2S)-tert-butyl 4-oxo-2-

phenyl pyrrolidi ne-1-carboxylate (6 3, 0.16 g, 0.62

nmol ) and anhydrous THF (2 nlL). The resulting solution

was cooled to - 78 C, and treated dropwi se with

['i thium hexanet hyl di silylam de (LHVDS, 0.68 niL, Min
StepPHF, 0. 84 [@rt-§2.5-PHBope @:rtyi)cﬁnpf@nylr%@hndrﬁéﬂrpygpl 1-yB@rbonyl}-3-

and N- ( Sgefh- ome Mg;oqignmg((y{;)) -1,1,1trifluoro-
ul f ony marhane

N-[(triflud one h%%% Bcij@lﬂ_fonamdeg.ﬂ
g, 068 mRdifpmGdeed aqlﬁe%?é WIW sHhkar gBgef pitiggenTys charged 6-5 (0.63 g,
1.75 i@t} 4n@ Anydfoua CHoWEA 10 mLyvamthsgl_qu ﬁllgi’d)d V&E tréa’t%ﬁwﬂh trifluoroacetic acid
ours .to s.diJuted. wth ' Et .
s mP TR he 8 SR SRyt S o ot e wp in
CH, @l (39eml()1@d wiaghed With 56 NediCQ; (B@ynd). The srgdnic dayeowasrdrivt) 8DeSO,), filtered

and Jo'n!:etnﬁgtgtg uxgﬂgl];eﬁ ﬁﬁ { § nﬁﬂ% ﬁ;—%ﬁg{réﬁdﬁm e%%sgﬂsg%l%dsm anhydrous THF (10

ogra
mL) E@d@zg@yeﬁ é\“@rﬁ:@@ow damisiazole O3 g, hP3 p&q@ffggq 1gaulting solution was refluxed for 4

houré gr@%l tdif) fIIEIEtIcQUT%I regetl&hﬁlﬁ‘%’éonéel'ntrated taken up in I*%]tngc (5(|) rll_ll_L) and walshed with H,O
and lg n%: fgmlgrcslal &?ch(?r ar%%fa%'rls W%QW 4 clo e Os Hiﬁ? %/rlrude acyl imidazole
was dissoBve® I antlydfouB CHAON andtreat&d \Zﬁh % 631 (212H)1L 36.rdr8olf. Mhe kddilting solution was

stirreéﬁﬁ% egverm t U]pg% gorrgpiétlog,H}xé re'z\i/glon was concenl{rqged%o give 6(6 as an orange

requi
colol(eQS)hdzlLBlZl;S@fz/D(M+Hb36(5|{9ffemdl Jol pheredl - N, N- di net hyl - 2, 5-
di hydro-1 Hpyrrol e-Icarboxanide (6-5) To a flanme dried
fl ask eqw pped with stir bar was added (2S)-tert-butyl
:2- phenyl - SCHEME 7
{[(trifl uororret hyl ) sul fonyl] y}- é 5-di hydrag
e-|1-carboxylate (6 4, O. 25(5”3;< 36 mml X
di fl uor ophenyl boronlc acid (0. 8 Y
CO (0. 7 , & 91 mmol), and L4 § 081 P\
nmo @ ids were di sso@n 20 nL 4: DM
degasse WAt h nltrogen Pd( P 0.037 g, O.
pe={ he reacti onoups léeal ed under N
0 Ctar 2 hD‘uTs CHpon conpl eti on

reacti on wasppar ed between—5%ag.
Et OAc (3 x 5Q ni), d the conbined organic layers

were dried NSO . Fol | d&wdHf I tration enF
organi c | ayer Mﬂ"éﬁnt rated and purified vialflash
col um chrgg)a hyl"(Si O, 0-20% Et QAc/ h 74
gr adi ent) provide (2S)-tert- butyl -
4-(2,5-difluorophenyl)-2-phenyl -2, 5-di hydr o- IcﬁH:pyrroI e

-l -carboxylate (6-5). Step 5:
(2S)-H_é 5Elzfg%or?phyq}il)élg-%gﬁ§$§-?]%oro[]ﬂmzzth}glpﬁ))encp X 4-y% ]é -me hy}/ g-pl?enyl 2,5-
dihydro-1H-pyrrole-1-carboxamide (7-1)
To a solution of 75mg (0.15 mmol) of 6-6 in 1mL of THF was added 40mg (0.18 mmol)
of the bis-HC] salt of amine 2-5 and 106 pL (0.76 mmol) of triethylamine. After stirring for 72h at room

| H pyrr ol

temperature, the reaction was partitioned between CH,Cl, and saturated aqueous NaHCOs, the organic
was washed with brine, dried over MgSO,, and concentrated by rotary evaporation. The residue was
purified by silica gel chromatography with 80:10:10 CHCly/EtOAc/MeOH to provide 7-1 as a white
solid. Data for 7-1: HRMS (ES) calc’d M + H for Cy;HpeF3N50: 430.2101. Found: 430.2116.
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met hyl -1 H-i m dazol -3-ium (6-6) To a flame-dried flask
equi pped with stir bar under nitrogen was charged 6-5
w@ 200681995 1. 75 mmol ) and anhydrous CH CL (10 ne{T/US1064/025980
resulting solution was treated with trifluoroacetic
acid (5 nL) and stirred 1.5 hours at 25 C. Upon
conpl etion, the reaction was concentrated, taken up in
CH d (50 nL) and washed with 5% NaHCO (50 ni). The
organic layer was dried £SO ), filtered and
concentrated under redug peegsure. The resulting
free-am ne was di ssol ved anhydrous THF (10 nL) and
treated with carbonyl diimdazole (0.31 g, 1.93 nmol).

Et OAc (50 nL) and washed thleH O 3
conmbi ned organi c | ayers i ed
concentrated. The crude écyMJ @azoe was di ssol ved
i n anhydrous CH CN and treatfed Wgth Mel (2.2 nL, 36
mmol ). The resulting sol ut+so s stirred at 25 C
overni ght. Upon conpl etion, the reaction was
concentrated to give 6-6 a orange colored solid:
LRVE mz (M+H) 365.9 found, 1366.1 required. SCHEME 7 H
N TEA, THE N Me 6-6 7-1 (250Hs (2, 5-Di f I uor ophenyl ) -
N-1 (3R, 4S)-3-fluoro-1-nethyl pi peridin-4-yl]-

(2S)41\ (ﬁ?—ﬂﬂ‘dorc%h@x@@)@ﬁ@g 4ﬁ)—3-‘ﬂ1h&‘6d1r @eth&lﬁ?&ydiﬁ Aly8=N-methyl-2- Fhenyl—Z 5-

- C Ay . ) 'P a sol utlon o 75ng (0.15 nnD

bl S- HCI Thia b(bmlﬂlfuntﬂmgtﬁacﬁrimi alﬂ.ﬂﬁldgbus(vﬁhylﬁwmﬁ}ll)subtftltutmg 4-1 as starting
t f 18 r
5 matelidl Ba!%%?raf'b ”ﬁﬂ\{é 8 ca I% 14 %gorf @ Iihs]% i, Found:430.2119.
d and sat urated aqueous=Ns
washed with brine, dEIe‘ MySO , and concentrat ed
by rotary evaporatio /esi due was purified by
silica gel chromatography w\th 80:10: 10 CHC

, the organlc was

‘\\F
N 7-3
CHj

(25)-4-(2,5-Difluorophenyl)-N-[(3R,4R)-3-fluoro-1-methylpiperidin-4-yl]-N-methyl-2-phenyl-2,5-
dihydro-1H-pyrrole-1-carboxamide (7-3)

This compound was made in an analogous way as was 7-1, substituting 5-1 as starting
10  material. Data for 7-3: HRMS (ES) calc’d M + H for Cyo,HysFsN30: 430.2101. Found: 430.2115. The
absolute stereochemistry on the piperidine of compound 7-3 has not been determined and

stereochemistry indicated has been tentatively assigned.
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solid. Data for 74:. HRMS (ES) calc'd M+ Hfor CHF N
O 430.2101. Found: 430.2116.7-2
W@ 285019202, 5- Di f| uor ophenyl ) - N-[ (3S, 4R) - 3- f | UOPOF/US2984/625980
yl pi peridi n-4-yl]-A*-net hyl - 2- phenyl -2, 5- di hydr o-
| ff-pyrrole- -caiboxamde (7-2) This conmpound was nade
in an anal ogous way as was A, substituting as
starting material. Data for 7: HRVS (ES) calc'd M+ H
for CHN G 430.2101. Fo \ 2119.
(25)-4-(2,5-Difl uorophenywﬁéi 2, 4R)-3-fl uoro- | - ne
t hyl pi peri di n- 4. -i V-net hyl - 2- phenyl -2, 5- gihydr o-
| ff-pyrrol eOH ppxani de (7-3) This co Ad vAs nmade
in an anal ogou$_way as was TA., substitutj ng-5As as
startFng mated at” I
FNQ 430/2101. [pund: 0.2115. _[h

gr evgheN] Ny\,ghthepi eridi 0

n deter m hed and gﬁereoctry I ndi cat ed has
been=Fent ati vel y ' . EXAMPLEFS Q—|O—IK—/IV 1T J
Me" IF N- Me FM2 6a 8- 6b Renzyl e N~pe
4-rl:fer"But oxycar bony tﬂ@/) anrnol- 2- (hydr oxynet )
pi peri di ne-é_gar boxyl ate (8-2) To a sol uti @&6lbf 2.0 g
(6.8 mmol) 4 (reported in: S. J. Hayes, T. C

Mal one, G Johnson J. Org. Chem 1991, 56, 4084-4086)
14 : honyl) (mathyDaw n cthglmparidiiie)] -gagboxylate (8-2)

tri et hylrgRise@iod &2l @S dold Bp@l\’i(rﬁfor@d GH: 5| RHaQds, 2. A4alone, G.
(15.4 1) ?f S-erdlnelng of DVBO,K After
Tohnse f Qg et 1991576, BORgrAUB N & it od Pt it 30 &30 (23.9 mumol) of
triethyBibdinet, follo@dd bedropeise Additich 0aRd44{184 rihiél) P BREFritRE & 50 mL of DMSO.
separat e washed vvithélx._ HCl . sat.ur %ed aq S
Ane ROy KRR EPp i, B Voo gR LR LR iga 0, e
phasgsrveeve sbparated, kashaineith 2o IM H{, fatur@edvagubgus NabiO8); Privetdoied over MgSO,,
and ShSRAYERD fr&i@nket@e. Y6z (7.2 mmol) of this ketone dissolved in 35 mL of MeOH
was added 1mL of AcOH and 14.4 mL (28.9 mmol) of a 2M solution of MeNH, in MeOH. After stirring
for 1h, 910mg (14.4 mmol) of NaCNBH; in 5 mL of MeOH was added and the reaction was stirred
overnight. The reaction was quenched with saturated aqueous NH,Cl, extracted with CH,Cl,, washed
with NaHCO;, H,O, brine, dried over MgSO,, and concentrated to provide 2.0g (7.2 mmol) of the amine.
This material was dissolved in 25mL of CH,Cl,, 1.78g (8.2 mmol) of di-terz-butyl dicarbonate and 1.8

mL (12.9 mmol) of triethylamine were added, and the resultant mixture was stirred for 72h. The reaction

was then partitioned between CH,Cl; and saturated aqueous NaHCOs;, separated, washed with H,O,
brine, dried over MgSO,, and concentrated. The residue was purified by silica gel chromatography with
EtOAc/hexanes to provide 1.85g (4.6 mmol) of a mixture of diastereomers. This was dissolved in 20 mL
of THF and 1mL of MeOH, cooled to 0°C, and 496mg (22.8 mmol) of LiBH, was added. After warming
to room temperature and stirring overnight, the reaction was quenched with saturated aqueous NH,Cl,
extracted with EtOAc, washed with H,0, brine, dried over MgSO,, and concentrated to provide 8-2 as a
colorless gum. Data for 8-2: LRMS (ES) calc’d M + H for CyoH30N2Os5: 379. Found: 379.

tert-Butyl [2-(hydroxymethyl)-1-methylpiperidin-4-yllmethylcarbamate (8-3)
To 1.08g (2.9 mmol) of 8-2 in 30 mL of EtOH was added 7mL (74 mmol) of 1,4-

cyclohexadiene and a catalytic amount of 10% Pd on carbon. After stirring overnight, the reaction was

filtered through Celite, concentrated by rotary evaporation, and dissolved in 25mL of MeOH. To this was
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was added InL of AcOH and 14.4 nL (28.9 mmol) of a 2M

solution of MeNH in MeOH After stirring for Ih, 910ng
W@ 20054192001 ) OFNaCNBH in 5 niL of MeOH was addeRCHOS20041625980

reaction was stirred overnight. The reaction was

guenched with saturated aqueous NH C, extracted with

CHd , washed wwth NaHCO, H O brine, dried over

I\/gSO and concentrated to provide 2.0y (7.2 nmol) of

o 551 32405, g TP EE o5, A0 BB % e
540nig (&6 mimd 1 & M GINBH:)in 6 fnlt dfll\&OHl vanadded awdrtee atdionl waaﬂdred for 1h more.
The stop/@ntg %fél rglﬁmedﬁ%%%tﬁ{'g %v%%tl él{e B9ddeQFas éé%&'f)ﬁrela%gtween EtOAc and

reacti on was rirtl bet ween
aque@awfmah@@ra@uwshammash@epﬁrfatnéodrlemgﬁéﬁle4 #ndiqoggentrated. The

residi¥ witQakef] 'ilb ?IQCH}@{ ﬁNQ@pdnd &H&nﬁﬁé@@%&ﬁde@3 asT@IERS AL Data for 8-3:
was_pur i f lica chr omat ography with

LWﬁW}?&(%J‘eg f?f&lﬁﬁlﬂlod 52 B8gd(#% mol) of a mixture

of diastereoners. This was dissolved in 20 nL of THF

o BRSNS B PR oot

with H rine concentrat ed

of C}E;Qy\p,t d7§°@wzs g@e@S%)@}gd?p@ggolbqf BaitraLpf)@HLingf heEsgption was allowed to
slow19 afm &b Moih téi'n%e@a[tux@ﬁh Nifeng o%ﬁght':&id%s theh QuerdcBéd willikd Water. The

hvdr ox | pi.p
R QTR N A
washed with %‘lemﬂﬁe(ﬂd&eﬂ 2,801, agd éormimﬂa)edoﬁ“he residay/eisdbela dite agilica gel

colungrn d %lu% tl}e/]tEtO%ca% 4! EtB GHF}QI Q. nTl‘l:e?f[ilr?ttopgc'r)dél'g{ ttf)ﬁeiuaeuvghs the ring

s at ur at %gi . g&ﬁl@oql L %’Lﬁj(z 6 Eﬁk?&hﬂr&ﬁoﬁlﬁ“@mﬂ%ﬁﬁ@&%ﬂ) in 15mL,

reacti o n Wwas
enlargaell prcb(.’elct &b ns:iemlcprhissmjl bl}d thoseapnd teebirowastS-Has, a eobmtless oil. Both 8-5 and 8-

4 wel%i'%??%dvag gnin§8%%&turé\@)%e t;ragig Hﬁétére%éa §lethrRfresQfere confirmed by

% aqueous

extensige hRland B AR sgecpscey ﬂararfgr %ﬁer (609A6Hg (IBCh) & 4.75 (m, 1H),
4.1 -0, 1194, DNaCNBi(1h 81D, 1-753(fs T vasHRABS dmargh, b e 1.7 (m, 4H), 1.4 (s, 9H)

e SR, TSR Bl il S R B A LS 52 .75

(m, 2P (sj 324Dt 3K 0.9 EtIGAEn, 4HD 1fUs OB pHaHCO , t he

organi ¢ phase was washed with brine, dried over Na SO

, and concentrated. The residue was taken up in CH C
(25)-4-(3.3-Difbroeaphemyd)-¥-003 8 4 R-2-4fl wedornashyd)- bmedlelpﬁﬁﬁém 4ayl]-2-(hydroxymethyl)-N-
meth?lcd ﬁ{ehﬁ% &h&dro-@ﬂtﬁn%ﬁgldér%g}n% éﬁ%d @2@'5 & (95 lefuolr_!)phenyl}N—
1254592 Fperomeim e by EiPRSISHy -5 grshc g by ety el -diydo-

1H-pY180lé-B-cdoboRddeldd @Ldby bntyl  (6-fl uoro-I net hyl azepan-

(25 ey CHIOBERG P ErAmRBFEBAR A0 P Piohs M Sp e vith HCI gas

and allowddalstir 1h at room temperature. The reaction was then concentrated by rotary evaporation

and the resulting white solid was suspended in 1mL of THFE. To this was added 156mg (0.34 mmol) of
1-9, 268 pL (1.54 mmol) of diisopropylethylamine and a catalytic amount of DMAP. After heating at 50
°C overnight, 500 uL of trifluoroacetic acid was added and stirring was continued an additional 1h at
room temperature before being quenched with saturated aqueous NaHCOs. The mixture was partitioned
with CH,Cl,, the organic phase was washed with brine, dried over MgSO,, and concentrated. The
residue was loaded onto a silica gel column and eluted with CHCl; - 80:10:10 CHCl/EtOAc/MeOH to
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of CH O at -78C was added 520ng (2.0 nmol) of 8=3in 5
nmL of CHC . The reaction was allowed to slowy warm
W 005001203 enperature with stirring overni ght, BCTUSZE4/025980
t hen quenched with ice water. The m xture was
partitioned with additional CH O and a small anount
of 3M KOH, the organi c phase was washed with water,
dried over Na SO, and concentrated. The residue was
] Pdo l I { QA
provkd@ 35 PR S hesp DRl 8, DDA bR A QbR s )
calc’d e+ H fayCaHicENgd 43¢ -8de Fords48+-27¢0l or | ess oil, and
the second to el ute was 8=4as a col orless oil. Both
8-5 and 8- 4 were isolated _as enantioneric m xtures of
the trans di astereoner. TM@ures were confirmed
by extensive D and 2D NVR_spectroscopy. Data for 8=5:
HNVR (600 MHz, CD d ) 75 (m IH, 4.1 - 3.9 (m
IH, 2.9 - 2.7 (m 3H), QH, 3H), 2.4 (s, 3H),
2.35 (m IH, 2.1 - 1.7 4H, 1.4 (s, 9H ppm Data
for 8=4. HNMR (500 WHz, CD\Cl ) d 4.8 -4.5 (m 2H), 4.
- 40 (m IH, 3.2 N2.7 (m 2H), 2.7 (s, 3H,
2.45 (s, 3H), 1. , 1.45 (s, 9H) ppm
(25)-4-(2,5-Difl henyl)-|V1\[,(,2
R, 4/ ?)-2-(fl uorone 1)-1-rpm ylpl er»N*\Q4 yl]-2-(hyd
roxynmet hyl)- - net yI phen@ ydf;qqll

-pyrrol e-| - car boxdm de (8- ?1? and
(2S)-4~(2,5-D fl uorophenyl
[ (25,45)-2-(fluoronethyl)-1-nmethylpiperidin-4-yl]-2-(h
(25y¢l{225qz>ﬁmiokt>plhanyﬁtzv{(ekhsj-3-au@banyéthﬁ 15)xdiobﬁpeﬂidlh-f4fy'l](-2—(hydroxymethyl)-N-

~gas an dTala ls«ﬂum:h d:f GOmg (0 044 rmnolli tnehlpb roﬁCHﬁ(Qg aﬂ]ﬁ@ was added 11mg (~
0.04¢ I%iﬂ&%{) o%’chlS@ ‘ﬁl@ ﬂ:e éﬂ%ﬂ %ﬁ%\rg&i alVind Rh&oy afalé ﬁ?‘ﬁé’dﬁ“%ﬂg?m. The

he res |tes was suspende . '
mixtorp{was fagtitidyed wwtbﬁt%@@d sammiag ageeogylN. 3 sephratedgwash@Byyith H;O, brine,

drled(ovema %?An)i c91§ceﬁit'ra{t<§pl{3fr ORH) eﬁlﬁﬁﬂtﬁuﬁ‘ ‘T‘ﬁe RGduew£AbALY Bht@ a silica gel

ter heatin C over ni ght
°°1“fﬁ’i‘_a‘61fehtt?q ‘M“U%ttoo”%fc %Q ¢ BARHAN %@@%&f@@wﬂf ARE \ivlﬂbe f%{% Data for 9-1:
THNMRUE00MEE, @PClAT 4 i gndah, FHRY. 1r-0609nh, SHp,ey. 25t (6 16D pEh ou @ (m, 2H), 4.7

o BT 15 4*% a1t REROYh DGR D, 15 g P BdgeD: 32

Foung:qf%%ng fated. The resi due was | oaded onto a silica gel
colum and eluted with CHO - 80:10: 0 CHO

/ Et CAc/ MeOH t oprovi de 8-6a and 8-6b as an inseparable

m xture - a colorless gungxiaim e @ 8-6a/8-6b : HRVS

(ES) calc'd M+ Hfor CHN O: 474.2363. Found:

474.2374. EXAVPLE 9
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H C CH 9-1 (25)"K2,5-Difluorophenyl)-

N-[(3/7?,4S)-3-fluoro-1-nethyl-1-oxidopiperidin-4-yl]-2
WO ¢hvgdrasymet hyl ) - - net hyl - 2- phenyl - 2, 5- di hy dP@F/US2004/025980

| ff-pyrrole- -carboxam de (9-1) To a solution of 20ny

(0.044 mol) of 34 in 1nL of CHO at 0 C was added 1

Img (~ 0.048 mmol ) of nCPBA. The ice-bath was renoved

and the reaction was stirred for 30 mn. The m xture

S par M t Al 25.
R e e e T g
and coné@yﬁrﬁdﬁwneylvBQaabeylylém@mwww -fippeopipegdiperé-carboxylate (10-
was Ioa@lpd onto a silica gel col urr_n and eluted with
[E);?QC]: OFO @ sq&uthq N{Ir%())érr 4'\%28 1r|) {j?gm]?%ﬁgtOV\ﬁA;cl atzg(qr?/as added 12 mL
(48 niddl) of i 4M solticd of FIC] BHioxate. Ahe (@ bathtas rémd¥ed, sthrrfhg (Wi continued for 2h,

and t%fi:? th%mlatll%%r% E?no‘(eigbby ré% ev’_%fr%notl T%%tﬁ%dl%%s l@?l?ﬁ‘tigﬁﬁ%etween EtOAc

and s3tufatddsiquedkf) Nal2CB; with S18L b M NADH, sepaditedngnd|thd) aqopoms philRlvBxtracted 2 x
EtOA&:E?hE %%E&néé)%%m'@lx%%&s’_ﬁiﬁg“,: g@d anm év%ﬁ NgIJI?&, bE 99 r&lﬁed over Na,SOy, and

concgmpiated fegyrovidg J90pRES-2 gamal) of thg apqng@ r"JEp 215mg (O 81 mmol) of this material in 5 mL
of THIWRRYAdhed340hy do. W%HEI)Q)Y hJo; ?()GQHE(Q)Q' rm%oﬁ of tﬁbt‘ﬂyﬂ{nﬁre dnd a catalytic

- pyrrol - - car bon nmet h
amounf ?{}%Mési éﬁtﬁ W%@M lgn t%u gFS oalys ot4% Fsplge by LCMS, so
an addftong poiod ofMBIAP vads addedl dnﬂ sﬂrﬂngwﬁxf colntifndd o8drnightC Tha Seaction was then

partitgo?lg?( ger%vévgen%%)g? gnecf_trp z#ecp aqéleous Nsa.gllecgh, t rga];nlic n% a\s/\t;ii wgas washed with
NaHCOnthQuteie fdvied BYer NasfiD4t dndivondentraes). aiihp resslupeaepurdivd be dilica gel
chrmﬁ:}f %{gﬁhz thh@f@RQ/ﬁ%h&Qo P;mﬁle UGEL ag oy golms B’ lt)st E&'rl@q I_fRMS (ES)

and sat ur at ed “aqueous
calc’ Mh@-ﬁ?r%@%%%} 6thd- Fﬂ‘éldaéﬁ%e%us phase extract ed 2 x
Et OAc. The conbi ned organic extracts were washed again
ith Na .. and
font ST ip DD s T DS DS Ratin i 4 v Gaemetty -
To 215nMQl Bahenyiel. 3-dibfdrb 1 iHspynmleel-dadthoxhrmnidb (102)of THF

was add o a scﬂt%rg% o% go%ﬁ%@lgg:rgffxﬁioﬁﬁ iﬁ‘n nng c')f2Et6E-rID vlvgs agcfied 1.38 mL (14.6

triethylamne,
mmol) of 1,4- cyclohexadlene, 100mg of 10% palladium on carbon, and then stirred overnight. The

)
Q.)...

reaction was filtered through Celite, concentrated, and the residue was dissolved in 3 mL of CH,Cl,. To
this was added 3mL of trifluoroacetic acid, stirring was maintained for 1h, and then the mixture was
partitioned between EtOAc and saturated aqueous NaHCO; plus 25mL of 5% aqueous Na,CO;, the
organic phase was washed with NaHCO; again, H,O, brine, dried over Na,SO,, and concentrated by
rotary evaporation. The residue was loaded onto a silica gel column and eluted with EtOAc —20:1:1
EtOH/NH,OH/H,0 to provide 10-2 as a white solid. There was an impurity of ~ 5% subsequently
removed by reverse phase chromatography with 95:5 to 5:95 H,O/CH;CN (both with 0.1% TFA). The
fractions were basified with NaHCO; to provide pure 10-2 as a white solid. Data for 10-2: 'THNMR (500
MHz, CDCl3) § 7.4 — 7.2 (m, 5H), 7.1 — 6.9 (m, 3H), 6.3 (s, 1H), 5.2 (bs, 1H), 4.9 (m, 1H), 4.8 — 4.6 (m,
2H), 4.45 (m, 1H), 4.2 - 4.1 (m, 1H), 4.0 (m, 1H), 3.3 — 3.2 (m, 2H), 3.1 (s, 3H), 2.85 - 2.7 (m, 2H), 2.1
(m, 1H), 1.7 (m, 2H) ppm. HRMS (ES) calc’d M + H for Cy,HysF3N30,: 446.2050. Found: 446.2059.
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amount of DMAP. After stirring overnight, the reaction

was judged only ~ 40% conplete by LC MS, so an
wa@dasoiennl portion of DVAP was added and sti rPCTHyS284025980

conti nued overnight. The reaction was then partitioned

bet ween Et QAc and saturated aqueous NaHCO , the

organi ¢ phase was washed with NaHCO , H O bri ne,

dried over Na SO, and concentrated. The residue was

purified by silica gel ch phy with

Et OAc/ hexanes to provide ¥§g§h§%ig'colorless oil. Data
for 10-1: LRVMS (ES) cal gt M + Hfor CHF NO Si:
694. 4. Found: 694.3. St

-IQEH(BS 4/ ?) - 3- quoroplper
|d|n-4-y|]-2-(hydroxyneth M- met hyl- 2- phenyl-2

-di hvdro- ij-pyrrolk- .oxan1de (10-2): To a

sol ution of 405ng (.58 1 in 4 nL of EXtOH
was added 1.38 . q f 1,3-cycl ohexadi ene,

| COrgof 10% pal | & on car boN/#and then stirred
overni ght. The reagtion was f(]teﬁgé;gpt gh Celite,
concentrated, and g he residue was drs$olved in 3 nL of

CHdA . To this was added 3l of trifluoroacetic acid,
stirring was mai ntai ned for I h, and then the m xture

29)- ﬁufldrctééh%gv NE}?\bﬂS g (f]llljlce)r(c))usls r}g%%&ﬁt)e%flﬁntﬁﬁgl %gl?#fd?%methyl)w-

pierll-H O brine dried

°V er NaT§9s1u@6ﬁdof§%§ @.ﬂégs%ﬁ&) Qb’mf Pﬁlélfﬁm sf/f‘@ QlcBlok@frane was added 20

The residue was Trca 8 CO um

and
UL (@P4megDwf @q?tlﬁcdﬂ\85 %2@34 m&)afmww 5 @ rlémna%) of Na(OAc);BH.
Afted@irrdng@veight) te@eas0bi Fas p-Eﬁﬁfoﬁed/\&‘Ewé%ﬁ Et(ﬂ&&liﬂdtsﬂtuﬁhfted‘aqﬁe?&ls NaHCOs, the

o B R T 5 LS S RERE LAY e

rotary E@pbiatts e raidiasiaf puifiediby hevhiatiflidst chr@nhavgraghypritheds:5 to 5:95

HZO/%N?&}@%"%%@@E%%% ‘fg?_l?%@ nd Qbre Hoghe \H\‘Q@B}ié@q% ’;v)%_o%ide 11-1asa

colorldsg filn® ]Zat(f;g,_l-j_ ENMRJ5QGMHzHyDClY) &7. 4 =428y, A, IH)~ 6.9 (m, 3H), 6.3 (s, .
§ 34w, (), 4'95"L4 84(n22H) 4. 6&1)[1{ ), '4'2D5 (m41}® 4m 4' 2ﬁ) % 7 (m, 1H), 3.15 (s,
2 ( H) , s, 3 2 i (m
i, it S0 2. H) 22 SVGETRORR S i KOuh hT.0 S80 oy M (ES)
calc’ &'l\@i-Hf@)ﬂ@ﬂﬁQﬁ@hOE a1 05194 46urdl) 2€8. MMDLE oH 11-1 _
(25)-4-(2,5-Di fluorophenyl)-//-[(3i?,45)-3-fluoro-1-is
opr opyl pi peri dm 4-yl]-2-(hydroxynethyl)- -
met hyl - 2- phenyl - 2, 5- di hvdESAMPL:IHYV2 r ol e- | - car boxami de
(11-1)
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To a solution of 38ng (0.085 ntnol) of 10-2 in 1nlL of

1, 2-di chl oroet hane was added 20 ni (0.34 mmol) of
wa@easioe2exi d, 25 nmL (0.34 mmol ) of acetone, anPCRUSH04/025980

(0.13 Mol ) O Na(OAc) BH. After stirring overnight,

the reaction was partitioned between Et OAc and

saturated aqueous NaHCO , the organi c phase was washed

again with NaHCO , H Q brine dried over Na SO, and

(25)- ﬁgi‘gfﬁﬁ%o?@%gnny I[@S kY3 ase CP}llpg‘Edlr? IIJE@Q/'J ;%{;ﬂeﬁg%)‘!@ﬁ}ethyl 2-phenyl-

ZéiﬁkﬁkﬁjﬂlﬂﬂﬁﬁLENEQMEmuEWELE,O 1% TEA) ~ The fractions

were ba HEQ, I

esid Dgitug'c?rggdmll% %ag\lﬁ"\l %aﬂﬁeﬁl\)/l‘{clizeg@cég% R fcﬁflg% Qfth %%xcepuon of
1ncoreqaﬁat1ch)f theengntiomgr of Z(ﬁn Dgpffor 12-13 I@/IS (ES) p&lc deM 4 I-( fﬂr C24H26F3N302
446205b Féhn85146266£8 (m 2H), 4.6 (m IH), 4.45 (m IH),

.1 - O(m 2H), 3.2 (m IH, 3.15 (s, 3H), 3.0 (m

IH) 28(mIH) 2.45 - 2.25 (m 3H), 1.75 (m 1H),

(25)- 4(2],5aD1ﬂ.|10@0p(hmy1)61HI(3B;4R) 3 HiRMopipES)in-d 3llle2-Chy ddoxyrhétiiyd)-N-Gekhyl-2-phenyl-
48 , ~488.2517. EXAMPLE 12 - H'-0O

12-2(2 5j?hj4 eompupl thutgadyph emphier identical to that for 10-2, with the exception that
the tran;{ 1@&%@4}? 73 Fad inlk@fa&gﬂe@ Ghd BB fidekik - RedaufbR SR EWlidmers of “rans-2-

N-met hyl - 2-phen

3" was cguriggl ﬁyfoﬁhfpmafqgrq@wﬁl& wing 2 Gk ADHd 0 ¢ f9er polymp ith 15% EtOH in
hexa 8 (WRRIO d%V&ﬁ?&hymﬁiﬁe)laﬂ 150 HBAGLT Analgfidal BRIL.Cbfalysiadf tHeMluent on a 4 x

C ncor por.at i of. the )
250 R ST S LA R e . PRty latfne oy i
indiciled that fEstdlFEinklefdntioddtha® B5O7.3Fminwhd thb4s6can® 68antiomer has R, = 11.59 min.

The firg[[%}lgfhg Qﬁangyl%f 41 g]?cg%llr e%b (I)hrllte Z?tere]oTheém élﬁlgl g?sb %lr% tpﬂocFised to provide

the trans apripdy yx]hl.cg Wah @ngqporated into the synthesis of 12-2 following a route 1dent1ca1 to that
expla;’neé ugEWcord f]:fatzpﬁﬁf 10bepRVBAERPSATH Ve f1k3r @zg)xzsﬁ Nﬁéz 446.2050.

de in a manner i1dentical to th
Foungl|_044é 20%} t'};{letah%)hgg(g%rﬁ?qhemlsmﬁ gf the piperidine of compounds 12-2 and 12-3 has not

been determined and stereochemistry indicated has been tentatively assigned.

(285)-4-(2,5-Difluorophenyl)-N-[(3S,45)-3-fluoropiperidin-4-yl]-2-(hydroxymethyl)-N-methyl-2-phenyl-
2.5-dihydro-1H-pyrrole-1-carboxamide (12-3)

This compound was made in a manner identical to that for 10-2, with the exception of

incorporation of the second eluting isomer of “trans-2-3” from the chiral column. Data for 12-3:
HRMS (ES) calc’d M + H for CpgHpsF3N30,: 446.2050. Found: 446.2068.
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w@2005meR0xarri ed out chromat ographical |y usi ngP@I/US2004/025980

the trans isomer of 2-2a was incorporated into the
synthesis. Resolution of the enantioners of "trans-2z

Chiral pak AD(r) 10 x 50cmcolum with 15% EtOH in
hexanes (with 0. %diethylamne) at 150 ni/ m n.

Anal ytical HPLC anal ysis of the eluent on a 4 x 250nm
Chiral pak AD(r) colum with 15% Et OH i n hexanes (wth

WHQT}y@gMﬁ|I§m ne) at 1 nb/mn indicated that first

uting enantionmer has R = 7.30 mn and the second
enantioner has R = 1.59 mn. The first eluting
enanti oner ( hasnpeundtsFemIapsol ut e stereochemi stry)
was further processed to provide the trans am ne,
whi ch was i ncor por@ed i the synthesis of 12-2
followi ng a route i deéhty to that explained in
Exanpl e 10. Data for 12X: /ARMS (ES) calc'd M+ H for
CHF NO: 446.2050. Foundy\ 446.2069. The absolute
stereochem stry on the piper eR%f conmpounds 12-2
and 12-3 has not been det er fi negs epeocheni stry
i ndi cated has been tentativel ¥{ ass\gn .
(28) 4- (2, 5- D'fluorophenxiﬂ

N-T(35, 45) 3-fl uoropi peri drN“4-0 | - 2- (hydroxynethyl) ?
/ - met hyl - 2- phenyl - 2, 5-di hydro- ff- pyrrole-
- car boxam de (12-3*) This O%as nade in a
manner identical to that for 10-2, with the exception
of incorporation of the sego elgalng | somer of
"trans-2 fromthe chiral 9Nunn ta for 12-3: HRMS
(ES) calc® M+ Hfor CH x. 446.2050. Found:
446. 2068. WHAT |1 S CLAI MED S. A compound of Fornul a
[: ( )nor a pharnaceutically acceptable salt or

or a gtagmasgitiralpaccetiablessalt or stbrepisdmer thereof,0 or 1; 0 or 1; m s

0, 1, G 2; s 0, 1, 2or 3; risOor ; sis O or 1;

wherein:

ais Oorl;
bis© Oorl;
mis O0,1,or2;
nis 0,1,20r3;
ris Oorl;

s is Oorl;

tis 0,1or2;

R1 and R2 are independently selected from: H, (C1-Ce)alkyl, aryl, heterocyclyl and (C3-Cg)cycloalkyl,

optionally substituted with one, two or three substituents selected from R7;

R3 is selected from:

1 hydrogen;

2) C1-Cq0 alkyl;

3) C1-C10 alkyl-O-Rd,
4) Cp-C10 alkenyl-O-Rd,
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s 0, 1 or 2; R and are independently selected from
H (G-0C6)al kyl, aryl, heterocyclyl and
w@ asoereycl oal kyl, optionally substituted w tPCDO82004/025980
two or three substituents selected fromis selected
from 1) hydrogen; 2) alkyl; 3) alkyl-ORd 4)
al kenyl -O-R ,5) alkynyl-ORd, 6) (C -C6-alkyl ene)
C3-C8 cycl oal kyl - O Rd, 7) C -C al kyl - (C=0) b- NRCRc' 8)

C2-C o Iken NRCR 9) C2-Co

al Ry nyI %bw&gé% 10) (o C6- al kyl ene) C3-C8

cy@l oal MLC&&I@}@)@B}R@R@; cyclbalkyl@®-RE| Cal kyl - S(O -Rd 12)
n ) C -G Qal kynyl - S(O 1n-Rd

143) (o&bg éi“}?i}% th@ > cycl oal kyl - S(O) -Rd, said

aI Kyl , @i Ee@ylkenyh(q‘qﬂ)yNRﬁfd cycloal kyl are optionally

stit 1-RA))BRRERY € substit uent s sel ected
fr mlsé# g penlﬁently sel ected from ,(C=O G -ao

al 191, ®1- Q@@%ﬁ@@ﬂ& cygloaksyy- (Q—OAJ;NRF o, 5) CN,
11)  C1-Cpp alkyl-S(O),Rd,
12)  C-Cpoalkenyl- S(O),-Rd,
13)  Cp-Cj0alkynyl- S(O),-R,
14) (C1-Cg-alkylene),C3-Cg cycloalkyl- S(O)x-RY,
said alkyl, alkenyl, alkynyl and cycloalkyl are optionally substituted with one or more substituents

selected froin RO;

R4 is independently selected from:
D (C=0),0pC1-C10 alkyl,

2) (C=0)0paryl,

3) CO2H,
4) halo,
5) CN,

6) OH,

7 OpC1-Cg perfluoroalkyl,

8) 0,(C=0)pNRER?,

9) S(O)mRa,

10)  S(O)2NR8RY,
said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted with one, two or
three substituents selected from R7;

RS is selected from:
1 hydrogen;
2) (C=0)30pC1-C10 alkyl,
3) (C=0)aOvary],

4) CO2H,
5) halo,
6) CN,

7 OH,
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6) OH, 7) perfluoroal kyl, 8) (C=0O bNR8BR9, 9) S(O Ra,
10) S(O NR8BR9, said alkyl, aryl, alkenyl, alkynyl,
whedsooeyel yl , and cycl oal kyl optional |y substPeTiUsm04/025980
with one, two or three substituents selected fromis
selected from D hydrogen; 2) (C=0) C -C o al kyl, 3)
(C=O Qoaryl, 4) COH 5) halo, 6) CN, 7) OH, 8)
perfluoroal kyl, 9) (C=ObNR8R9, 10) S(O Ra, 11) and
12)y-OP CGPe ofba kyl aryl, al kenyl, al kynyl,
het er ocycl yl cyc oaIkyI optlonally substltuted
wi Ph onéh(=ﬂBbER-R ree substituents selected fromis
I ndgpend Rﬁ selected from 1) (C=0) ObC -G o alkyl,
| k I,
2) SC_O)S(O)z ¥ko, a4 3 keny
5 12)  -OPO(OH),;
said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted with one, two or

three substituents selected from R7;

RO is independently selected from:
10 1) (C=0)20pC1-C10 alkyl,
2)  (C=0)y0paryl,
3) C-C10 alkenyl,
4) C2-C10 alkynyl,
5) (C=0)30p heterocyclyl,

15 6) CO2H,

7 halo,

8 CN,

9) OH,

10) OpC1-Cg perfluoroalkyl,
20 11) 02(C=0)pNRERY,

12)  S(O)mR?,
13)  S(O)2NR8RY,

14) 0X0,
15)  CHO,
25 16)  (N=0)RSRY,

17) (C=0),0pC3-Cg cycloalkyl, and
18) —OPO(OH),;
said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted with one, two or

three substituents selected from R7;

30
R7 is selected from:
D (C=0)05(C1-C10)alkyl,
2) Or(C1-C3)perfluoroalkyl,
3) 0Xo0,
35 4) OH,
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4) al kynyl, 5) (C=O b heterocyclyl, 6) CO2H, 7) halo,
8) CN, 9) OH, 10) perfluoroal kyl, 11) (C=0 bNRS8R9, 12)
wW®Ee@p/0Raps 13) S(O) 2NR8R9, 14) oxo, 15) CHO, 16RCT/US2004/025980

(N=O RBR9, 17) (C=0O (bC3-C8 cycloal kyl, and 18)
-OPQ(OH) ; said alkyl, aryl, alkenyl, alkynyl,
heterocyclyl, and cycl oal kyl optionally substituted
with one, two or three substituents selected fromis
sgg)ect eg,from 1) (C=0) (C-Co)alkyl, 2)
(G- C3)perfluoroal kyl, 3) oxo, 4) OH5) halo, 6) CN,
7)6X C2-€No) al kenyl, 8) (C -Gio)al kynyl,

7 (C2-C10)alkenyl,

8) (C2-Ci0)alkynyl,

9) (C=0)05(C3-Cg)cycloalkyl,

10)  (C=0),0(Co-Cg)alkylene-aryl,

11) (C=0)04(Cp-Cp)alkylene-heterocyclyl,
12)  (C=0);04(Cp-Cg)alkylene-N(Rb)7,

13) C(O)R3,
14) (Co-Cp)alkylene-CO2R®
15) C(O)H,

16) (Cp-Ceg)alkylene-CO2H, and

17)  (C=O)N(RDb)y,

18)  S(O)mR3,

19)  S(O)N®RD)y; and

20) —OPO(OH);
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, alkylene and heterocyclyl is optionally substituted with up
to three substituents selected from Rb, OH, (C1-Ce)alkoxy, halogen, CO2H, CN, O(C=0)C1-Cg alkyl,
oxo, NO2 and N(Rb)y; '

R8 and R? are independently selected from:
1) H,
2)  (C=0)0pC1-Cip alkyl,
3) (C=0)OpC3-Cg cycloalkyl,
4) (C=0)Oparyl,
5) (C=0)Opheterocyclyl,
6) C1-C10 alkyl,
7 aryl,
8) C2-C10 alkenyl,
9) C2-Cq0 alkynyl,
10) heterocyclyl,
11) C3-Cg cycloalkyl,
12) SO2R3, and
13)  (C=O)NRby,
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9) (C=0O (C3-C6)cycloal kyl, 10) (C=0)
(Co- C6) al kyl ene-aryl, ) (C=0)
W@ Sws5002es kyl ene- het erocyclyl, 12) (C=0) PCT/US2004/025980
(Co-C6) al kyl ene-N(Rb) , 13) C(OR , 14)
(Co- C6) al kyl ene-CO2R , 15) C(OH, 16)
(Co- C6) al kyl ene-C02H, and 17) (C=O N(Rb)2, 18) S(O
Ra 19) S(O 2N(Rb) ; and 20) -OPQ(OH) ; said al kyl,

; I I |, ..al ; .

i PAED I} X0 SHEL LY B 8330 i . o
threft%‘b@é“@tﬁb@%ﬁ?dj@ﬁmggs@l ected fronRb, OH, (G -C6)al koxy,

hal ogen, CN, 0(C=0 G -Cg al kyl, oxo, NO2 and N(Rb)2;

R8_and are i ndependently selected from 1) H, 2 )
R® an-R%f@o@ tﬁl@“é’géﬁﬁwl,th 4 nitrose %@@WY@%%&WW %Ona)a monocyclic or
bicy{licHeletdaaely With 3)7 rhéertia}sGh Bahemg G bptonalF)cobthmiakOinali#isibn to the nitrogen,
one gl)twg raXciif.ion%) he?érgﬁgl}(sl s!ele%l?ed %fn%l;% aanld@,/ ga}{t!'l onocyclic or bicyclic heterocycle

optionally substituted with one, two or three substituents selected from R7;

R10 js selected from: F and —CH)F;

R13 is selected from: H and ~CH2F, provided that if t is 1, R13 is H;

R% is absent or is oxo;

R? is independently selected from: (C1-Cg)alkyl, (C3-Cg)cycloalkyl, aryl, or heterocyclyl, optionally

substituted with one, two or three substituents selected from R7;
RDb is independently selected from: H, (C1-Ce)alkyl, aryl, heterocyclyl, (C3-Cg)cycloalkyl, (C=0)OCj-
Ce alkyl, (C=0)C1-Cg alkyl, (C=0)aryl, (C=O)heterocyclyl, (C=O)NRERe "or S(O)yR8, optionally

substituted with one, two or three substituents selected from R7;

R¢and R¢’ are independently selected from: H, (C1-Ce)alkyl, aryl, NHp, OH, OR2, -(C1-Cg)alkyl-OH, -
(C1-Ce)alkyl-O-(C1-Cg)alkyl, (C=0)OC1-Cg alkyl, (C=0)C1-Cg alkyl, (C=0)aryl, (C=O)beterocyclyl,
(C=0)NReRe ’, S(0)2R2 and ~(C1-Cg)alkyl-Ni (Rb)z, wherein the alkyl is optionally substituted with one,

two or three substituents selected from R7; or

RC and R’ can be taken together with the nitrogen to which they are attached to form a monocyclic or
bicyclic heterocycle with 3-7 members in each ring and optionally containing, in addition to the nitrogen,
one or two additional heteroatoms selected from N, O and S, said monocyclic or bicyclic heterocycle

optionally substituted with one, two or three substituents selected from R7;

Rd is selected from: H, (C1-Ce)alkyl, -(C2-Ce)alkyl-OH, ~(C1-Cg)alkyl-O-(C1-Cg)alkyl and ~(C1-
C6)alkyl-N(Rb)2, wherein the alkyl is optionally substituted with one, two or three substituents selected
from R7;;
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10) heterocyclyl, H) cycloal kyl, 12) and 13) (C=0O NRb

,said al kyl, cycloal kyl, aryl, heterocylyl, alkenyl,
wapasaleynyl is optionally substituted w th onECT/USINOE025980

three substituents selected fromR7, or and can be

taken together with the nitrogen to which they are

attached to forma nonocyclic or bicyclic heterocycle

with 3-7 nmenbers in each ring and optionally

cont.aining, jn additiqn t e.nitrogen, one t
e o BreORAR e S owe Rl gk, hessrcvedt g Corvetoatio,
optioARROGYGHItEd Rith BleCMfd drGhrbduBitReN ! sBle &l ORI ¥

substituted with one, two or three substituents

selected fromR7; ROis selected from F and -CBtF,;
Re ald B’ icsn secthienitteghtifer @ith thelnrogderpio axtidhaBeyt Aa@ittachiedtto fodmb,monocyclic or
vty B kR S e Pl SepSBIERR ¥ aapym oo i,
one ayitweddgicnehteteydatonppticaedirdy Ns Mo St saidmomicydiiconkicydlinbeterocycle

. Lt u r L Bl pendent |y

oPtlogcrlelf%%?sgl{gm r o{‘r:ﬁr%Ii brL,’ &{btéﬁ -ﬂﬁc%l) %F{E@%n {Szi?l?/} tgéﬁg@g{?bcycl yl,

(C3-C6) cycl oal kyl, (C=0 QG al kyl, (C=0O Cl -CO al kyl,

(CGOaryl, (CrROMeEPLY&EENE to (IOl BRAREOImuB(I®) 2R |

optionally substituted with one, two or three

substituents sel ected (ﬁﬁ m RCand Rc' are independently

selected from H, (G - )nal kyl, aryl, OH R,

-(G -06)al kyl -CH, - iI™\C6) al kyl - O (Ci - C6) al kyl,

(GO QG -C6 al kyl, ( I -Co al kyl, (COaryl,

(C=0 heterocyclyl, ( RR' S(O 2R and

-(G-Co)al kyl-N(R )2, wh al kyl is optionally

substituted with one, twg subsgituents

sel ected fromor R and R™ together wth

the nitrogen to which they hed to forma

monocyclic or bicycli Rhetegocyc with 3-7 nmenbers in

each ring and optional | chon ining, in addition to

the nitrogen, one or twoladdipional heteroatons

selected fromN, and Sy saiyd nonocyclic or bicyclic

het er ocycl e optional | ylsubgtitut ed”vvi th one, two or

three substituents sel eCNéd fronR",

R2

or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein a, b, m, 1, s, R8, R9, Ra, Rb, Rc, R¢’, Rd, Re and R€’, are as described in Claim 1 in the

compound of Formula I; and

nis 0,1or2;

R1 and R? are independently selected from: H, (C1-Ceg)alkyl, aryl and (C3-Cg)cycloalkyl, optionally

substituted with one, two or three substituents selected from R7;

R4 is independently selected from:
D halo,
2) OH, and
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Rd is selected from H, (G -C6)alkyl,
-(C2-C6)al kyl-OH, -(GC-C6)al kyl-O (G -C6)al kyl and
WO 2@5/019263 al kyl - N(R )2, wherein the al kyl is opCT/ORZI04/§25980
substituted with one, two or three substituents
sel ected fromand are i ndependently selected from H,
(C -C6)al kyl, aryl, heterocyclyl and
(C3-C6)cycl oal kyl, optionally substituted with one,
t or ' nts selected fromor R and R can
b\ggt ake?&ﬁgg?)ﬁ@?ig%&#ﬁ’the nitrogen to which they are
attached to forma nonocyclic or bicyclic heterocycle
RS is Wit de f-rgm,rrerrbers in each ring and optionally
containing, in addition to the nitrogen, one or two
adbi t i omalroghmt er oat ons sel ected fromN, and S, said
5 nmopocychy s or bicyclic heterocycle optionally
substituted with one, two or three substituents
sePect €8Hf#8¥m 2. The conmpound according to Claim 1 of
t ® For@pCaCp péHlugroalkylyandH 11 R2 or a pharmaceutical ly
acceptabl e salt or stereoi soner thereof, wherein a, b,
, I, s, RO, Ra, RC RC\ Re and Re', are as described in
R7 is@tledtend fiorin t he compound of Fornmula I; and nis 0, or
10 2; pHR d b ently selected from H,
(Ci)- %?dgﬁg{(%(%lréﬁﬁglﬁ% (C3-C6) cycl oal kyl, optionally
subst i t YelChmerlugrekybwo or three substituents
sehect egof romis independently selected from 1) halo,
2) OH, and3) perfluoroalkyl, is selected from 1)

hydr ogerr,™
5) halo,
15 6) CN,

7 (C2-C10p)alkenyl,

8) (C2-C10)alkynyl,

9) (C=0)105(C3-Cg)cycloalkyl,
10) (C=0);05(Cp-Cg)alkylene-aryl,

20 11) (C=0):05(Cp-Cg)alkylene-heterocyclyl,
12)  (C=0);05(Co-Ce)alkylene-N(Rb)p,
13) C(O)R4Y,
14) (Co-Ce)alkylene-CO2R2
15) C(O)H,

25 16) (Cp-Cg)alkylene-CO2H, and

17)  C(ONRb)y,
18) S(O)pR3, and
19)  S(O)2N(Rb);
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, alkylene and heterocyclyl is optionally substituted with up
30 to three substituents selected from Rb, OH, (C1-Cg)alkoxy, halogen, CO2H, CN, O(C=0)C1-Cg alkyl,
oxo, NO7 and N(Rb)».

3. The compound according to Claim 2 of the Formula II:
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15

2) halo, 3) OH, and 4) perfluoroal kyl; and is sel ected
from 1) (C0) (G -G o)al kyl, 2)

w@ aosaBeper f | uor oal kyl, 3) oxo, 4) OH, 5) hal oPCBYUSIODY/025980
7) (C2-C o)al kenyl, 8) (C2-C o)al kynyl, 9) (CO (C3-C
)cycl oal kyl, 10) (C=0) (Co-C6)alkylene-aryl, H) (C=0)
(Co- C6) al kyl ene-heterocyclyl, 12) (C=0)

Q( Co- C6) al kyl ene-N(Rb) , 13) C(OR, 14)

(Co- C6) al kyl ene- CO2R , 153-C(OH, 16)

(Co- Cg) al kyl ene-C 2H,_ ay N—E(O) N(Rb) , 18) S(O Ra,
19) S(O N(Rb) ; said@ a al kenyl, al kynyl,
cycl oal kyl, aryl, alkylene apd he ocyclyl is
optionally substituted with yont hree substituents

N

R2

or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein:
R1 and R2 are independently selected from: H and (C1-Cg)alkyl.

4. The compound according to Claim 1 of the formula IV:

or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein:
R1 and R2 are independently selected from: H and (C1-Ce)alkyl.

5. A compound selected from:

(25)-4-(2,5-Difluorophenyl)-N-[(35,4R)-3-fluoro-1-methylpiperidin-4-y1]-2-(hydroxymethyl)-N-methyl-2-
phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide
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30

oxo, NO? and N(Rb) . 3. The conpound according to

Caim2 of the Formula DI:OH 11l or a pharmaceutically
waec@spiehs e salt or stereoi somer thereof, wherPCTUSHRI4/025980

and R 2 are independently selected from H and

(G -Co)alkyl. 4. The conpound according to Caim1l of

the formula I'V: OH or a pharmaceutically acceptable

salt or stereoisoner thereof, wherein: and are

independently selected from Hand (G -C6)alkyl. 5. A

nmpound sel ected from

(ZS)(42@.§ Diflpgrophepy)-Nel GHRepDré rilpogo- §-ipethylpperidiny-yil-2-(hydrosyhethy)-N-methyl-2-

h hybm 8oL -1 evéhyfeoxymet hyl ) -/ /- et hyl - 2-
P er;y enyl ht92 05%%dr oCI H pyr reol e-| - carboxam de(25) 4- (2, 5-

D| fl uor ophenyl)-~-[(3i ?,45)-3-fl uor o4- net hyl pi peri di n-
(25)4=(2,B}D12uc(rbpmﬁy1xwr[mm))3 =flfdrdYB bty tpdreridin-4-y1]-2-(hydroxymethyl)-N-methyl-

'phgrﬁ’g)%fﬂ“(@quﬁbpydr onlc%’ili’g%fﬁﬁ“j)l e- -carboxarai de

NA(3i7?,4i?)-3-fluorod-neliiyl piperidin-4- yI] 2<hydroxy

u = -l- -3~ T -yl|- -me -
(25)- [Jgﬁa?%jgl( aor%)pygﬁss(lgé (32%55 E%B&JPI lﬁrgr o}gh Eé( gc{l;t)-él y1]-2- (%y&roxymethyl) -N-methyl-2
phenyly?. Bgihydyp- 1§1P3If{9éq“bﬂafh@1aﬁ§depl peri di n?-yl]-2-(hydroxymet

hyl ) -i V- et hyl -

2, 5-di rol e-1-carboxarni

(25)1 ?225 354%?@‘13135{ cEff”éﬁﬁzsﬁﬁuymnl P@éﬁé@@?@(}lﬂéﬂﬂ%&}eﬁwl 2-phanpl-2.5-
dihygtb Haskolt- Readbokhinidd” - et hyl - 2- phenyl - 2, 5- di hydr o-

l'i~-pyrrole-I -carboxam de

(25)-4-(2,5-D fluorophenyl) -
(25)-442. 3Dplupgyphgnyll-Nd(384-Sirdflytlopli-pethylpipeddia-yy]] N—hﬁet}m-hphengl-z 5-

dherh broRe:Rear ,0- | H-pyrrol e-1-car boxani de
w grt%, 02 SC ngf{lf;%ﬁr ophenyl ) -

[(3/7 477) 3-fluoro-I-nethyl pi peridin-4-yl]-
25)4 (Mﬂ/ﬂm@h@ﬁ},@ml[@&&) 3GHuBMI-Reth pipeRdih 4G EN-methyl-2-phenyl-2,5-

dlhydro ?HJ pyrrofn l-carboxamlde

(28)-4-(2,5-Difluorophenyl)-N-[ (2R 4R)-2-(fluoromethyl)-1-methylpiperidin-4-y1] -2-(hydroxymethyl)-N-
methyl-2-phenyl-2,5-dihydro-1 H-pyrrole-1-carboxamide

(25)-4~(2,5-Difluorophenyl)-N-[(2S,4S)-2-(fluoromethyl)-1-methylpiperidin-4-y1]-2-(hydroxymethyl)-N-
methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide

(28)-4-(2,5-Difluorophenyl)-N-[(3S,4R)-3-fluoro-1-methyl-1-oxidopiperidin-4-yl]-2-(hydroxymethyl)-N-
methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide

(28)-4-(2,5-Difluorophenyl)-N-[(3S,4R)-3-fluoropiperidin-4-y1]-2-(hydroxymethyl)-N-methyl-2-phenyl-
2,5-dihydro-1H-pyrrole-1-carboxamide

(28)-4-(2,5-Difluorophenyl)-N-[(3S,4R)-3-fluoro-1-isopropylpiperidin-4-y1]-2-(hydroxymethyl)-N-
methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide
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(25)-4-(2,5-D fluorophenyl) -
Ne[(207?,417?)-2-(fluoronet hyl)-1-nmethyl pi peridm4-yl]-2
WO givgadraesy met hyl ) - Nret hyl - PCT/US2004/025980

2- phenyl - 2, 5-di hydr o- 1*- pyrrol e- -carboxam de
(25)-4-(2,5-Di fluorophenyl)-iV-[(25,4
S)-2-(f|uoronethyl)-l-nethylpiperidin-4-y|]-2-(hydroxy
nmet hyl ) -i Vet hyl - 2- phenyl -2, 5-di hydro- |//-pyrrol e-

(25)- 43%? *ﬂ)ﬁv?tgb%%ad {V J 3S 4S 3-ﬂu?r)op113?nd[xt %gl]—Z (/hxc}ro%ynﬁthdo)-N—Iriet_h%l—Z-phenyl—
2,5-delnyidya- lﬂlpmcpldér@a@exanddm 4-yl]-2- (hydroxynet hyl ) - Nnet hyl

- 2-phenyl -2, 5-di hydro-1/ -pyrrol e-I|-carboxan de

(25)-4-(2, 5- D'fluorophen [)-iV-[(35,4/7?)-3-fl uoropi per
orawlaﬁﬁacautwﬁly eceihie BRYRREORY | ) - yV- met hyl - 2- pheny! -

5 2,5-di hydro-1//-pyrrol e-1-carboxam de

(25)-4-%2,5- i | uor eny.l )-7V-[(35,4/7?)-3-fluoro-I-is

opr opyl Bi peri 'W@WT@% rll‘gyfhydroxynethyl)-|\/msthyl

2- phenyl - 2, 5-di hydro-1//

rol e-1-carboxam de(25)-4-(
2,5-Di fl uorophenyl) - @

N4 (35, 45) - 3- quoroplﬁ%r|s
L~- et hyl - 2- phenyl - 2, 5-
- carboxam de or a pharnmaceut /€8 )
thereof. 6. A conmpound whi ch{jis: >N '™~ 0OH CH

(25) - 4<2, 5- DfILmrophenyI) N “—OH
L"4( 35, 45) - 3-f | uor 04- neth ridin-4-yl]-2Khydroxyne
thyl)- L?-nethyl-2- pher#1 Ohydr o-1 i

-pyrrol e-1-carboxam de or a har ceutjcally
acceptable salt thereof. 7 Egound whi ch

i1 s:(25)-4-(2,5-D fluorophenyl){A*4(35,4i?)-3-fl uoro4-m
et hyl pi peridi n-4-yl]-2<hyd met hyl ) - ~-net hyl -

phenyl -2, 5-di hydro-1i -pyi ofle-|-carboxam de; or a
pharmaceutical l'y accept abl e Gldyt thereof. . A conpound
whichi : "- HN CH

(2S5)-4-(2,5-Difluorophenyl)-N-[(3S5,45)-3-fluoro-1-methylpiperidin-4-yl}-2-(hydroxymethyl)-N-methyl-2-
phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide
10

or a pharmaceutically acceptable salt thereof.

7. A compound which is:
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(25) -4<2,5-Di fl uorophenyl )-A*-[(3/?,4S)-3-fl uoro4-neth

yl pi peridi n*-yl]-2-(hydroxynet hyl) - A*- net hyl - 2-
wWQ@b@aple28s 5- di hydro- |//-pyrrol e- -carboxam dePOF/US2004/025980

pharmaceutically acceptable salt thereof. 9. A

conpound which is: OH(25)"-(2,5-Di fluorophenyl)-

NA( 21 ?, 40 ?)-2<fl uoronet hyl ) 4- net hyl

ri peridin-4-yl]-2<hydroxynmethyl)-//-

22 j =i = pyE - ] de:

e P e S I

nce g accep

phenybpaihydronbi-pyrrale 1-cab@anideCcH
ora kl?a?%aé_ém(ic?all 'age];)t%l@ ERReaE ) -
-[(3i7?,4S)-3-11
- 2-phenyl -2, 5- dnydro-| #-pyrrol e-1-carboxam de; or a
5 phar maceut i cal égmppoekephiablse salt thereof. 11. A
conpound in accordance W¥F Clﬁ£n11 and a
phar maceutical |y accs 4§ /'arrier. 12. A nethod of
ancer pahwal i n need of
such treatnent that is conpri i nistering to
said mammal a therapeuticall R anount of a
240
or preventing cancer in accordgnce w Claim1l2
wherein the cancer is sdHgCte om cancers of the
larynx and lung. 14. A neth of (R reating or
preventing cancer in accorflancg with C aim 12 wherein
adenocar ci noma, small cell [Nng cancers, pancreatic
cancer, gioblastomas and breagf carcinoma.15. A method
t herapeutical |
(25)—4-(2,5-Diﬂuorophenyl%l-N-[(3R,4S)—3—ﬂuoro—1-methylpiperidin—4—yl]—2-(hydroxymethyl)—N—methyl-Z-

uor o- | - net hyl pi peridi n-4-yl]-iV-nethyl
pharmaceutical conposition that is conprised of a
treating or preventing c
conpound of Caim1l. 13. A I-of freating cancer
brain, genitourinary tract, Nynpﬁétic system stomach,
the cancer is selected frokn higtiocytic |ynphoma, |ung
of treating cancer which conprPfses adninistering a

phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide

10 or a pharmaceutically acceptable salt thereof.

9. A compound which is:
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effective amount of a conmpound of Caiml in

conbination wth radiation therapy. 16. A nethod of
wore@dlos2ohg mtotic spindle formati on whi ch coPEI/USHEE4/025980

adm nistering a therapeutically effective anount of a

conpound of Claim1l. 17. A nethod of inhibiting the

mtotic kinesin KSP which conprises adm nistering a

therapeutically effective amount of a conmpound of

I A B sl NGe< > Mer 0, NG o VAL
B e T A CT——
methgbreheny k2.5 dew deeldl-Pyols Learbpxamideg> M TOTI C KI NESI N

or a pIEhBEdEREy scbdfabilshtt @eysar<160> 2 <170> FastS Q for
indows Version 4.0 <210> 1 <211> 42 <212> DNA <213>
Artificial Sequence <220> <223> Conpletely Synthetic
Nucl eot ilde Sequampoendwiflbis:l gcaacgatta atat ggcgtc
gcagccaaat tcgtctgcga ag 42 <210> 2 <211> 60 <212> DNA

o L
H3C\l;l/&0‘
()

N
|

CHs

(28)-4-(2,5-Difluorophenyl)-N-[(3R,45)-3-fluoro-1-methylpiperidin-4-yl]-N-methyl-2-phenyl-2,5-
dihydro-1H-pyrrole-1-carboxamide; .

or a pharmaceutically acceptable salt thereof.

11. A pharmaceutical composition that is comprised of a compound in accordance

with Claim 1 and a pharmaceutically-acceptable carrier.

12. A method of treating or preventing cancer in a mammal in need of such
treatment that is comprised of administering to said mammal a therapeutically effective amount of a

compound of Claim 1.

13. A method of treating cancer or preventing cancer in accordance with Claim 12
wherein the cancer is selected from cancers of the brain, genitourinary tract, lymphatic system, stomach,

larynx and lung.
14. A method of treating or preventing cancer in accordance with Claim 12 wherein

the cancer is selected from histiocytic lymphoma, lung adenocarcinoma, small cell lung cancers,

pancreatic cancer, gioblastomas and breast carcinoma.
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<213> Artificial Sequence <220> <223> Conpl etely
Synthetic Nucl eotide Sequence <400> 2 gcaacgctcg

wa@giosagieht gatggtggtg atgctgattc acttcaggcet teCT/USEDE025980
60

15. A method of treating cancer which comprises administering a therapeutically

effective amount of a compound of Claim 1 in combination with radiation therapy.

16. A method of modulating mitotic spindle formation which comprises

administering a therapeutically effective amount of a compound of Claim 1.

17. A method of inhibiting the mitotic kinesin KSP which comprises administering a

therapeutically effective amount of a compound of Claim 1.
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