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| NVENTI ON M TOTI C KINESI N | NH Bl TORS BACKGROUND COF
THE I NVENTION 5 This invention relates to
2,2-disubstituted 2,5-di hydropyrrole derivatives that

wozﬁ\fs%wzbsnh' bitors of mtotic kinesins, in E@'f‘/hgﬁbu/ﬁgsvsﬁ he

totic kinesin KSP, and are useful in the treatnent
of cellular proliferative di seases, for exanple
cancer, hyperpl asias, restenosis, car di ac hypert rophy,
i mmune disorders and inflammation. Anmong the

t her apeutic agents used to treat cancer are the
TITLE QETHR, ﬁgvf‘éﬁéok}. nca al kal oids. 10 Taxanes and vi nca

MITOTR KINESINIBIHEBITORS® i cr ot ubul es, which are present in a
variety of cellular structures. Mcrotubules are the
primary structural elenment of the mtotic spindle. The

BACKGROUBE @F B AWENTI@N r esponsi bl e for distribution of
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cellular prhiéfemtictrdisepsesy fosaxhinge cancqrﬂiypdnplasnas,nes&ﬁosmcmrhypﬁatdphy, mmune
disorderg;ngiiﬁ{a& @nd induction of cancer cell death. However,
m Ccro

outllesformother types of 15 cellular .
st r uchmmghe therpquli¢ases Bsed fatssaticacen afn thejranes and pinca alkaloids.
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t.herapeutc benefits which woul d al i
cancer C?”H’é‘“%?faé“ é‘i‘dP%FE’P Q’bcé%‘?b Apahy Hepeven H‘Fé"t“b“& EZ"F’&WGB
cellular shrbictih€ Seludigetndcks fodntradeltvdar radptada nerﬂérlﬂmeiseso Badahye these agents

do not'gpggiﬁgﬁ& 'ta?ogg A g&% ttﬁe& Ekfe sPi@ c%%a[‘ﬁ?]tt Ehﬁ]g Qseﬁlﬁne a n cer
agen tIglprgmqeﬁg mttlms ity ﬁ\pgq:ntwqgﬁg ¢ak pagcer E)péﬁsms]é@atéq interest

because &ﬁibeﬁhérﬁﬂehtwd,@aeﬂ@ twhiR |w)z$u1ti BErehiBxdn &5 sld@éﬂ’ec@ hs‘i&:ﬁt{d@vﬂh the
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uncti1 on mtotic s are not
inhibitorgy dfiserp: Bth Of thest RerspRe s BHOGH KBS A s et dipragw arfigapcer

agents. @S in nerve processes. Mtotic k| neS| ns pI ay
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enoy RHSRe Rt o el POESERI g PG of e e gl
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car goes m_cr ot ubul es cat al yt| ¢ donmain

energy relegpef by P%#ﬂlsmfs S Afhingo meghanicalforge whighylrives g ‘Fl{?ﬁft‘%i“lém"%}%‘eﬂt of
cellular c&@ﬁd’s@lﬂnﬁ@kﬁk&u% Tha wtélyhc@ﬁinﬁﬁ suffidint fd»gthtﬂt:lsla Sl a&ompact structure

of appro;glflﬁelglt}ur I 1cﬁdal? i mﬁ%ﬂﬁtgsgs?o#es%‘:’ orlsm' 2 t h R}IJ nes tg‘{heg 1polar
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mtotic spindl e associated Wt hases
mitosis. Experimental pgrturbation of mitotic kinesin fllIlCthIl ca ses ma&tlonnagon or dysfuncuon 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




mtosis. Experinmental perturbation of mtotic kinesin
function causes mal formati on or dysfunction of the
mtotic spindle, frequently resulting in cell cycle
and cell death. Among the mtotic
WOZ&\A{’?{O?EGShave been identified is KSP. KSP bé’F‘ﬁ%@"@‘%"r‘?
35 evolutionarily conserved kinesin subfamly of plus
end-directed mcrotubule notors that assenble into
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of the K@&@g@@mmp@.beenaescaped [Lep, et oMol Bpdgrrinol. 19524354 61994 GenBank
accessiof 3R L40BI 2 13¥opue KSR hemol% s Big8), as el Drosephila KIPEBEARP 130
have be 1997 ; Bl angy, et al Motil Cytoskel eton, 10
AV DERGPRT A= 82 (1998); Whitehead and Rattner, J. Cell Sci.,
15 111:; X5Bdin emna(zcu@@ags haweaeogaly,bemaeaﬁbem@ing inhibitors of KSP (PCT
Publ. W@MB@,@Q@@ %%08?9 GenBank accession nunbers: X85137,
g 74261 and a fragnent of the KSP gene
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nunber L40 enopus KSP hono (EQ5),
mhlbltm“l?f@%ﬁh@@%k“@%@@ﬁﬁ?@ﬁ1163@1 have been reported 15
20 : Certaln qui nazol i nones have recently been described as
mﬁ b of KSP (PCT Publ. WD 01/30768, My
3 2001 totic kinesins are attractive targets for,
t he dbepresvRtigventinn relatosdr dibydsppyrple detiyotiies. thot we pegful for treating
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SUI\/MARY OF THE,JNVENTI.ON The present invention relates
to di hydropyrr ol tives, that are useful for
treating cellular ferative di seases, for
treating disorders a iated Wi th KSP k|ne3|n
activity, and for inhibEtnngsKSP ki nesin. The

conmpounds of the inventi{on [ IﬁJsust rated by the
Formula I. (W n
1
AL A
(R™),
13
/\ L
25 | R? R

According to a first aspect, there is provided a compound of Formula I:
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R3Rs N1 RNO "R1L O)t N R13 25 R2 Rox According
to a first aspect, there is provided a conpound of
Forrula l: -2 (RnR3'" R Nt t R-NAO (RLOt N
R13 R2 ROX 5 or a pharmaceutically acceptable salt or
stereoi soner thereof, wherein; ais Oor 1; 10 b is
Oor 1; mis O, 1, or 2, nis 0, 1, 2 or 3; r is O
or 1; sis Oor 1; 15t is 0, 1 or 2; Rl and R2 are
i ndependently selected from H, (Cl-C6)alkyl, aryl,
het er ocycl yl and (C3-C6)cycl oal kyl, optionally
substituted with one, two or three substituents
selected fromR7; 20 R3 is selected from

/\
Rg ROX

or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein;

ais Qorl;

bis Gorl;
mis 0,1,or2;
nis 0,1,20r3;
ris Oorl;

sis Oorl;

tis 0,1o0r2;

Rl and R2 are independently selected from: H, (C 1-Ce)alkyl, aryl, heterocyclyl and (C3-Cg)cycloalkyl,
optionally substituted with one, two or three substituents selected from R7;

R3 is selected from:

I hydrogen;

2) C1-C1o alky}

3) C1-Ci0 alkyl-O-Rd,
4) C2-Cj0 alkenyl-O-Rd,

-2a-




1) hydrogen; 2) C1-Cl10 al kyl; 3) Cl1-C10 al kyl -0-Rd,
4) C2-Cl10 al kenyl -0-Rd, 2a 5) C2-Cl10 al kynyl -O Rd, 6)
(d -C6-al kyl ene) nC3-C8 cycl oal kyl-O-Rd, 7) C-C10

al kyl - (C=0 b-NRcRc', 8) C2-C10 al kenyl - (C=0 bNRcRc' ,

5 9) C2-C10 al kynyl-(C O bNRcRc', 10)

(d -C6-al kyl eue) nC3-C8 cycl oal kyl - (C=O) bNRcRc', 11)
Cl-Cl10 alkyl-S(O m Rd, 12) C2 C10 al kenyl - S( O,

13), C2- n (O) 10 14)

(c k) E%Q: 6e}r§%’5‘)}i R(% cycl oaI kyl- S(OmRd, said

al @I E@lk@mlkylerad)mg cehdngyolrohl kyl are optionally

su’p)stltg giom& Zb C@re substituents selected

fromR6 i nde ently selected from 15 1)

())acgliplm!beﬁl'f@#o)bNﬁﬁR‘(C—O) aCbaryl, 3) CORH, 4)
.5 hasb)o &)C p c’OoCI C6 perfl uor oal kyl, 8)
rrRa 10) S(O) 2NR8R9, 25 said

=0) bN
@1,1 6 1‘795 SQYRWWYI-(Q#@D@YWGI yl, and
CyﬂboaKkD’CIMK}ﬂGua)Imlgd substituted with one, two or
ch&)&e %f,_%fdaﬁken%t §((B§&{%Ct ed fromR7; R5 is selected

13)  Cp-Cyppalkynyl- S(O),-Rd,
10 14)  (C1-Cgalkylene)nC3-Cg cycloalkyl- S(0)-RY,
said alkyl, alkenyl, alkynyl and cycloalky] are optionally substituted with one or more substituents

selected from RO;

R4 is independently selected from:

15 ) (C=0);0bC]1-Cig alkyl,
2)  (C=0);0paryl,
3) COH,
4)  halo,
5  CN,
20 - 6  OH,

7 OpC1-Cg perfluoroalkyl,
8  03(C=O)pNRSRY,
9 S(O)mR2,
10)  S(O)2NRSRY,
25  said alky], aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted with one, two or
three substituents selected from R7;

RS is selected from:
b hydrogen;

30 2) (C=0)20pC3-Cy0 alkyl,
3 (C=0),0paryl,
4) CO2H,
3) halo,
6 N,

35 )] OH,

-2b-
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1) hydrogen; 30 2) (C=0 a(bCl-Cl0 al kyl, 3) :
(C=O0 aoaryl, 4) C®2H, 5) halo, 6) CN, 35 7) OR 2b
8) bCl-C6 perfluoroal kyl, 9) Qa(GO bNRB8R9, 10)

S(O nmRa, 11) S(O 2NRSR9, and 5 12) -OPQ(OH)2; said

al kyl, aryl, alkenyl, alkenyl, heterocyclyl, and
cycl oal kyI optionally substituted with one, two or
ge s tituents selected fromR7; R6 is
|n %peng)é Cp petivgoplyl. f rom 10 1) (C=0) aCbCl - C10
al Ryl , &Gparyl, 3) C2-Cl10 al kenyl, 4) C2-C10
15 6) COZH, 7)

al nyI C0Oalb het erocycl yl,
har%), §O§Eﬁg 9) OH, 10) Cl-C6 perfluoroal kyl, 20
11)1)Oa(81£1mmm1d 12) S(OnRa, 13) S(O 2NRSRO, 14)
OXpyy 15) 1%?8}{)7
said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted with one, two or
three substituents selected from R7;

RO is independently selected from:
D (C=0)a0pC1-Cy alkyl,
2)  (C=0)0paryl,
3) C2-Cjy0 alkenyl,
4 C2-Cy alkynyl,
5) (C=0)30p heterocyclyl,

6) COoH,
7 halo,
8 CN,

) OH,

10) 0pC1-Cg perfluoroalkyl,

11)  Oy(C=0),NRERY,

12)  S(O)xRa3,

13)  S(O»NRSRS,

14) 0Xo,

15) CHO,

16)  (N=O)R8RY,

17} (C=0)0pC3-Cg cycloalkyl, and

18) —OPO(CH);
said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted with one, two or
three substituents selected from R7:

R7 is selected from:
D (C=0):04(C1-Cypalkyl,
2) Or(C;-C3)perfluoroalkyl,
3) 0Xo,

49  oH

-2¢c-
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25 16) (N=O RSR9, 17) (C=0 aMC3-Cg cycloal kyl, and
18) -OPQ(OH)2; said al kyl, aryl, alkenyl, allynyl,

het erocycl yl, and cycloallyyl optionally substituted
with one, two or three substituents selected from R7,

30 R7 is selected from 1) (CGOrGs(C-COalkyl, 2)

O (Cl-C3) perfluoroal kyl, 3) oxo, 35 4) OR -2c 5)
hal o, 6) CN, 7) (C2-Cl10)al kenyl, 8) (C2-C10)alkynyl,

5 9) (GGRAJ . Cs(C3-C6)cycl oal kyl, 10)
(C )rOsi CO ©6) al kyl ene-aryl, 11)
(COr C6) al kyl ene- heterocyclyl, 12)
( CID) r XCLO1Qalkanyiy| ene- N(Rb) 2, 13) C(ORa, 10 14)
( Oy C6) akkyl ane- CPRa 15) C(OH, 16)
(3 C6) gﬁi?ﬂ@ﬁ@? 7H, and 17) (C-OrN(Rb)2, 18)
S( &) nRa(C1® Q45 3-SpyddiiBl) 2; and 20) - OPQ(OH) 2; sai d
al kyl , e ¥l,.cycloal kyl, aryl, alkylene
an?”het g%@%ﬁ(c?ﬁpwiéh%&glly substituted with up to
thile sVt rrhatsctodychiy R, OH,
( Q) C6) @ ' i CN, O(C=0) Cl-C6 al kyl,
(a2 o) dggﬁgzsﬁid%)ggﬁene 105,
By VCoira,
14)  (Co-Cjalkylene-CO2R?
15) C(ON,
16)  (Cp-Cg)alkylene-CO2H, and
17)  (C=0)N@®Rb)y,
18)  S(O)mRa,
19)  S(O)2N®RDP)y; and
20) ~0OPO(OH),;
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, alkylene and heterocyclyl is optionally substituted with up

- to three substituents selected from RY, OH, (C1-C)alkoxy, halogen, COH, CN, 0(C=0)C;-Cg alkyl,

oxo, NO2 and N(Rb);

RS and R are independently selected from:
1 H,
2) (C=0)0pC1-Cy alkyl,
3) (C=0)0pC3-C3 cycloalkyl,
4 (C=0)Oparyl,
5) (C=0)Opheterocyclyl,
6) C1-C10 aliyl,
7 aryl,
8) C2-C10 alkenyl,
9) C2-C10 alkynyl,
10) heterocyclyl,
11 C3-Cg cycloalkyl,
i2)  SO9R3, and
13)  (C=O)NRby,
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20 R8 and R9 are independently selected front 1) H,
2) (GO d-C10 akl, 3) (C=O C3-Cg cycloal kyl, 25
4) (C=0) Qbaryl, 5) (C=0O) Cbheterocyclyl, 6) Cl-Cl10

al kyl, 7) aryl, 8) C2-Cl10 al kenyl, 30 9) C2-C10

al kynyl, 10) heterocyclyl, 11) C3-C8 cycl oal kyl,

12) SQ2Ra, and 13) (C=0O) NRb2, -2d said alkyl,

. |l o |, aryl, heterocylyl, alkenyl, and al kynyl is
said %@1 %ﬁlﬁ%’ 1) g?tP‘ioaxl@dalﬁ#fWh ahakyrylis optionatihsubstituted with one, two or
threesulsitueits SMdctedFRIngRVGH from R7, or R8 and RO can be

taken together with the nitrogen to which they are
attached to forma nonocyclic or 5 bicyclic

R3 andeR%eman by Gaken topdther Jvith tRERREES tb WhRA ARy hieN@2@B8to form a monocyclic or
addition to the nitrogen,

i - ai nin [
bicycRPRABALXA T BeRbET in carh Roingop iewis it Gh s itian o the nitcogen,
one %W{?_ ag‘,htlﬁlf!l Hetenomony Géimiﬁ‘?ﬁi\@@@hfﬂ S, sﬁﬁitnﬁdrt@ﬁ%ﬁl: 8r bicyclic heterocycle
optioAAY k [ Wi .one, two QO ee
i sﬁugﬁﬁﬁgg%é%yég CFSH!%‘SWB%%&F@@%& ed from F
and--CH2F; 10 R13 is selected from H and - CH2F,
R10 igselootedifromt hatd i0HAF; i s 1, RI3 is H R' is absent or is
oxo; 15 Ra is independently selected from (Cl-C6)a
135 kyl, (C3-C6)cycloal kyl, aryl, or heterocyclyl,
R Is spjeqtestaann:yH and AR, proeideitiatif o3@, RIM [Dr t hr ee
substituents selected fromR7; Rb is independently
. Selected from H (Cl-C6)allyl, aryl, heterocyclyl,
R™is gbgent @dy exec| oal kyl, (C=0)OCl - 6 al kyl, (C=0) Cl-C6
al kyl, (COaryl, (C-0Oheterocyclyl, (C=0O NReRe 'or
substituted with one, two or

Ris “%%%?Oe)é'éeﬁﬂﬁ 6@%‘%&;‘?{%‘%@&6@%&%@8%@@@ aryl, or heterocyclyl, optionally

substituted with one, two or three substituents selected from R7;
Rb is independently selected from: H, (C1-Cgyalkyl, aryl, beterocyclyl, (C3-Cg)cycloalkyl, (C=0)0C;-
C6 alkyl, (C=0)C1-C alkyl, (C=O)aryl, (C=O)heterocyclyl, (C<O)NRERE "or S(O)}2R2, optionally

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

RCand R¢’ are independently selected from: H, (C1-Ce)alkyl, aryl, NHp, OH, ORa, «C1-Ce)alkyl-OH, -
(C1-Ce)alkyl-0-(C 1-Ceyalkyl, (C=0)OC1-Cg alkyl, (C=0)C1-Cg alkyl, (C=0)aryl, (C=O)beterocyclyl,
(C=O)NReRe ", S(0)2R2 and -(C1-Ceyalky-N(R®)p, wherein the alkyl is optionally substituted with one,
two or three substituents selected from R7; or

RE and RC’ can be taken together with the nitrogen to which they are attached to form a monocyclic or
bicyclic heteracycle 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-Cg)alkyl, ~(C2-Ce)alkyl-OH, -(C1-Cg)alkyl-0«(C1-Cg)yalkyl and «Cj-
Ce)alkyl-Ni R, wherein the alkyl is optionally substituted with one, two or three substituents selected

from R7;;

-2e-




20 Rcand Re' are independently selected from H,
(Ad-C6)al kyl, aryl, NH2, OH OR (C-Co)allyl-OH -
(C1-C6) al kyl -O (d -C6) al kyl, (C=0) CC1-Cs6. al kyl,
(GO d-C6 alkyl, (COaryl, (C=0)heterocyclyl,
(CCONReRe ', S(O 2Ra and -(d -C6)al kyl -N(10) 2,
wherein the alkyl is optionally substituted with one,
two or three substituents selected fromR7; or 25 Rc

R apthRe’ Ree independoatiy skeredifoge HHar;-Ohhiyl 551, H&E&@ﬁ:@ﬁ ah®(C3-Cg)eycloaliyl,
OPtIOEQJCsm smu% are attached to form’a nonocycli-c’ or
s ‘f"g}%‘l?yﬁ‘foeor\ﬂ“f’%m@mi‘“‘??éﬁmbﬂsd from&Achbr ri ng and
optlonally contalnlng, in addition to the nitrogen,
het er oat ons selected fromN, O

Re atﬁrl@ szn ﬂs‘?al gﬁ‘ go%ct!her At tgnc BJrLrOB?DCS?éW@ theyragy g@yleqdéo forma monocyclic or

, noc
bicy Cgbbqtgﬁ@cleymmg tmiembere th eatch tin®ae, optinRllP CortdihBE, in adc%ltlon to the nitrogen,
m

one oﬁmkéfaﬂ&ﬁxﬁlﬁfl‘ L&CI%%E'IQ %f%gc &(? 57 3 Régudln?on%gylc ic E)re !(incycrhg heterocycle

” !égl Co6) al_ky
optiona Wloey,(tmowyeamk@mmam sek{ccaafmm R7.
CG)aIkyI N(R')2, wherein the alkyl is optionally

subst i ¥xseadinglordeemd asfeathere is o RdHBEbbIMIBESed from:
selected fromR ;; 2e Re and Re' are independently

o T PRI b el i et

)cyclo
phenyl frot] Iéférolﬁdb@thoxmdﬂs sel ected fromR7; or Re and

Re' can be taken together with the nitrogen to which

(25)4426@3&ﬂafr@3haigh€\mﬁ1{0§ﬂasﬁ 3. Ah&h Dol haide A T Izrggyd&?fél%gﬂgyl)-mmethyl 2

msrrbers

ocycl
phenylgg[diﬁlﬁ Fipyeelerd sirhoxagidei n addl t| on to t he nitrogen,

one or tvvo addi ti onal heteroatons sel ect ed fromN, O

(2534—(aﬁd)1ﬁ;or@a¢115}1 PSS B iGor), he cle

) lggt i o y gﬂugst itute r8 it rﬁéﬂ%ﬁ)ed eﬂ‘%’vﬁ %? ?neﬂlyl)'N methyl-2-

phenyls mo%mxé@dﬁrom R7. According to a second
aspect, there is provided a conpound sel ected from

gﬁjff’;%ﬁ?@ﬁf‘?“&? AT ey

s phenyl - 2, 5-di hydro-| H pyyrol e-| -car boxam' de (2S)
-4-(2,5{[Afltor hfen LNl 9 or
T SO SR 2wy
4 ﬁ“f’o €di hydro- 1 H pyrrol e-1| -car boxam de
(?'_5)4(525)4 a?bhs Dly\];l lﬁ;og;f;lpyl) N[ (3R 4R) - 3-fl uoro-1I-nethy
P k E 3 11 he s 11 -2-phenyl-2_5-
dihvdro %e l-g flﬁlgr)r hﬂ(dr oi}l Hgﬁgyg?%p%‘éip}:carﬂgiw géylzph nyl-2,5-
4 J? 5’?’%0 tior ophenyl ) - N-[ (3S, 49) - 3- f
2&4{2I}E:_J]glrﬂo r*Im-hmat lhyI pi per L{gllen 4-yl]-2-(hydroxynethyl)-N-neth
HO - i ~
iy 2315419 380 Ihéﬁygei%eh CR Ig)ﬁgmggégpfﬂgnﬁz 5.

| ( | uor ophenyl)
| dihydro- f]%rgj%rﬁf'lp A-yl]-Nnet hyl - 2- phenyl 2,5-

254-2,5 -Diﬂuorophenyl)~N—[(2R,4R)-2—(ﬂu0r0methyl)-1 -methylpiperidin-4-y]] -2-(hydroxymethyl)-N-
methyl-2-phenyl-2,5-dihydro- LH-pyrrole-1-carboxamide

(28)-4-2,5 -Diflucrophenyl)-N-[(25.45)-2 -(fluoromethyl)-1 -methylpiperidin-4-yl]-2 ~(hydroxymethyl)-N- ‘
methyl-2-phenyl-2,5 -dihydro-1H-pyrrole-1-carboxamide

(25)-4-2,5-Diflaorophenyl)-N- [(35.4R)-3-fluoro- l-methyl-l-ox:dop1pend1n—4—yl]-2 (hydroxymethyl)—N-
methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide '

-9f-




di hydro-1H pyrrol e-1-carboxam de
(2S)-4-(2,5-Di fluorophenyl)-N[ (3R, 48)-3-fl uoro-|
- et hyl pi peri di n-4-yl]-N nethyl - 2- phenyl - 2, 5-
di hydro-1 H pyrrol e-1- car boxam de (2S)
4-(2,5-Di fluorophenyl)-N[(3R 4R)-3-fluoro-|-nethyl pip
eridin-4-yl]-Nnethyl-2-phenyl -2, 5-
di hydro-1 H pynol e-| -carboxam de (2S)-4(2,5-D f
| uor ophenyl) N
(28)442, 5[1_()1&1(5)%;@ i tyﬁ M[)Qis\m QRSB betidib AL PR ) -Nardhityl-3-plendih
25-dlhydnmb{fmwol<’2bwéwmée 5-di hydr o- | H pyrrol e- - car boxani de
(2S) 4-(2,5-Dif
(25)-4-2,3- Bﬁfugﬁbﬁéﬂylg)w[m (Ri_&ﬂﬁ&%a 1213&;&&»;;9@5&%514;5#1])2 ry ek ymyiph)per
roxyne
methﬂ-”ﬁé‘ﬂﬂr% %1’?1‘9’&“16 I H pyn-ol e-1 -carboxani de
(2S5)4-(2,5-Dif | uorophenyl ) N
(2942, 5L1§1§§) : ﬁuf\tﬂ(ms'pN 3- Pu&aﬁﬂéﬁ&nh_yq&qﬁﬁwxpm&mﬂmwmﬂwﬁﬁy
yne ne
zs”dlhydr‘ﬁih[éﬁwdez ‘@ﬂlﬂ’?‘ﬂ’%ﬁ'o I H- pyrrol e-1-carboxani de 2f (2S)
4-(2,5-Di fluorophenyl)-N[(3S, 4R)-3-fl uoropi peridi n-4-
or a pharmdedticAlylabosptipiysar thbs) - N- et hyl - 2- phenyl -
2, 5-di hydro- 1H pyrrol e- 1- car boxam de
(2S)-4-(2,5-D fluorophenyl)-N-[(3S, 4R)-3-fl uoro-I

- Sozﬂd’cﬁﬂiﬂgﬁcb Peirid Aot thiddelis groliBed QpBRTaMidH i
met hyl - 2- phenyl - 2, 5-di hydro-| H pyrrol e-| - car boxam de

(2S) 442, 5- D|fluorop e ) - N-[ (3S, 4S) - 3-f

| uor opi peri di n- 4+ @? dr oxynehyl ) - N- net hyl - 2- pheny
| - 2,5-di hydro-1 H py & e-1 - carbexani de or a
pharmaceutical |y accepta hereof. According to
a third aspect, there i g pryg -., e a conmpound which is:
F~~FN-OH H3C NO

al
(28)4 (2,5-D fluorophenyl
| pi peri di n-4-yl ] - 2- HeGre,

N[(@E 48)-3-f1 uor o- 1 - et hy
thyl) N- et hyl -

phenyl - 2, 5- di hydr o- IH-pyrr -1 -carboxam de or a
pharmaceutical ly accegfafige salt t hereof According to
a fourth aspect, therg is{provided a conmpound which
IS  20_ N

1

CHj;

- (25)-4-(2,5-Difluorophenyl)-N-[(35,45)-3-fluoro-1-methylpiperidin-4-yl]-2-(hydroxymethyl)-N-methyl-2-
phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide

or a pharmaceutically acceptable salt thereof.

According to a fourth aspect, there is provided a compound which is:

_2g-




F N"'-OH H3CNO T NCH3 (25)4-(2,5-Dif

| uor ophenyl )-N-[(3S, 4R) - 3-fl uoro-I - et hyl pi peri di n4-yl
] - 2- (hydr oxynet hyl ) - N- et hyl - 2-

phenyl - 2, 5-di hydro-| H pyrrol e-| - cazhoxam de; or a
pharmaceutically acceptable salt thereof. 2h WO

2005/ 019205 PCTI US2004/ 025950 BRI EF DESCRI PTI ON OF
THE DRAW NGS FI GURE 1 An ORTEP drawi ng of Conpound 2-5

are not shown. D
-~--0 1R 0)t NRI3 R2 RpK Bﬁ—ﬁnpharnaceutically

5 FIGURE 2 An ORTEP draw ng of Compound 3-1 In order
The conpounds of thi'

inhibition of mtotic ki

acceptable salt or ilﬁgeoisoner thereof, wherein: 15
ais 0 or 1; ISNTT0

to sinplify the drg
2 \e useful in the
g 1 are 10 illustrated
by a conpound of Formul & |: MRAFA R3S R5 N 1/ RI~M
F

N

CHj
(25)-4-2,5-Difluorophenyl)-N-[(35,4R)-3-fluoro-1-methylpiperidin-4-yl]-2-(hydroxymethyl)-N-methyl-2-
phenyl-2,5-dihydro-1 H-pyrrole-1-carboxamide;
or a pharmaceutically acceptable salt thereof.

-2h-
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20

his Corl; mis 0, 1, or 2;, nis 0,1,20or 3; 20r is O
or I; sis Qorl; t is O, | or 2; 3 WO 2005/019205
PCT/ US2004/ 025980 R1 and R2 are independently sel ected
WO 0¢50m92p§  ( Cl- C6) al kyl, aryl, heterocyclyl penais2004/025980
(C3-C6)cycl oal kyl, optionally substituted with one,
two or three substituents selected fromR7; R3 is
selected from 5 1) hydrogen; 2) Cl-Co alkyl; 3)
a-d0 alkyl-O-Rd, 4) C2-d 0 alkenyl-O-Rd, 5) C2-C10
BRIFF SIERgRIPTION GEITHE DRAWINGE - C6- al Kyl ene) nC3- Cg
cycloalkyl-O-Rd, 7) C-do alkyl-(C=0Db-NRcRc', 8)
C2-C10 al kenyl - (C=O bNRcRc', 9) C-dO0
al ky nFIGUREH0) b MRIORTEP diMing(ofCeribmal dy| ene) nC3- Cg
cycl oal kyl - (C=0O) bNRcRc' 15 11) A -d o al kyl-S(O nRd,
12) C2-C10 al kenyl S( O)m Rd 13) C2-d 0 al kynyl -
S( O nTRYRELR,)  AmiORTEP frap prceadR! dyertiessd syplify S(O) m
the draviRtl mesadfdhedtylogen awkﬂs%mbt,sh&lnkynyl and cycl oal kyl are
optionally substituted with one or nore substituents
20 selected fromR6; R4 is independently sel ected
DETATGRRESCRIPTIONGETIHONVENTIGN ky| ,  2) (C=0) aCbaryl, 25 3)

CO2H, The compounds of this invention are useful in the inhibition of mitotic kinesins and are

illustrated by a compound of Formula I:

/\
R2  ROX

or a pharmaceutically acceptable salt or stercoisomer thereof,

wherein:
ais Oorl;
bis Qorl;

mis 0,1, 0r2;
nis 0,1,20r3;
ris Qorl;

sis Oorl;

tis 0,1or2
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4) halo, 5) CN, 6) OH, 7) Obd-C6 perfluoroal kyl,
30 8) GCa(C=0O bNRBR9, 9) S(OnRa, 10) S(O 2NR8R9, said
al kyl, aryl, al kenyl, al kynyl, heterocyclyl, and

wo 2005mh2ed Kyl optionally substituted w th operuinemioso
three substituents selected fromR7; 35 -4 WO
2005/ 019205 PCT/ US2004/ 025980 RS is selected from 1)
hydrogen; 2) (C=0 ad -Cl10 al kyl, 3) (C=OaCbaryl, 5
4) CO2H, 5) halo, 6) CN, 7()—|800C|06

T T TR B -,

optionally fubstipkted veithlops) wWa orieéeatiRtiyiedtyselectaebnc | 0al ky|

optionally substituted with one, two or 15 three
3. substituents selected fromR7; R6 is independently
R3is selostedfipmd from 1) (C=0) aChC -Cl0 al kyl, 2)

£=0O mfdeaenyl , 20 3) C2-Cl10 al kenyl,

2) C1-C1o alkyl;

3) C1-C10 alkyl-O-Rd,

4)  C2-Cioalkenyl-O-Rd,

5)  C2-C10alkynyl-O-Rd,

6) (C1-Cg-alkylene)nC3-Cg cycloalkyl-O-Rd,

7 C1-C10alkyl{C=0),-NRCRC',

8)  Cp-C1oalkenyl-(C=O)p,NRCRC,

9)  CaCipalkynyl-(C=0)pNRCRC’,

10)  (C1-Ce-alkylene)},C3-Cg cycloalkyl-(C=O),NRCRC’,

1)  C1-C1 alkyl-S(0)-RY,

12)  Cp-Cyg alkenyl- $(0)-RY,

13)  C2-Cy0 alkynyl- S(0);-RY,

14)  (C1-Cg-alkylene)nC3-Cg cycloalkyl- S(0)oRY,
said alkyl, alkenyl, alkynyl and cycloalkyl are opuonally substituted with one or more substituents
selected from R6;

R4 is independently selected from:
) (C=0)06C1-C10 alkyl,

2  (C=0)Oparyl,

3 CO2H,
4) halo,
5) CN,

6 OH,

7 Oy C1-Cg perflnoroalkyl,

8) 03(C=0)pNR8R?,

9) S(O)mR2,

10)  S(O)NRSRS,
said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl opuonally substituted with one, two or
three substituents selected from R7;
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4) C2-Cl10 al kynyl, 5) (C=O0 aCb heterocyclyl, 6) CO2H,

7) halo, 25 8) CN, 9) OH 10) Obd -Ch

perfluoroal kyl, 11) Ca(C-0ObNRB8R9, 12) S(O nRa, 30
WO 28@J0180D) 2NRSR9, 14) oxo, 15) CHO 16) eREORBAL9817)
(C=0 ahC3-C8 cycloal kyl, and 35 18) -OPQ(OH)2; -5 WO

2005/ 019205 PCTI US2004/ 025980 said al kyl,

aryl,

al kenyl , al kynyl, heterocyclyl, and cycl oal kyl

optionally substituted with one, two or

t hree

RJ is setddR8 Ebhuent s selected fromR7; R7 is selected from 5
%i:z ngd}rQs(CI Cl0)al kyl, 2) O(d-C3)perfluoroal kyl,

hal o, 10 6) CN, 7)
c@}%&%@nﬂq ) (C2-C10)al kynyl, 9)
ep—O) (8§ 3@6) cycloallcyl, 10)

% O)‘]E,%_E Co6) al kyl ene- aryI 15 11)
O) "CO- C6) al kyl ene- heterocycl yl,

5) halo,
6) CN,
[} OH,

8) OpC1-Cg perfluoroalkyl,
9) 0a(C=0)pNRSR?,

10)  S(O)xpR,

11)  S(O)NR8RY, and

12)  -OPO(OH),;

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

three substituents selected from R7;

R6 is independently selected from:
1) (C=0)20pC1-C1g alkyl,
2) (C=0)aOparyl,
‘3) C2-Cy0 alkenyl,
4) Cz-C]_() alkynyl,
5) . (C=0)30p heterocyclyl,

6) COoH,
N haloe,
8) CN,

9) OH,

10)  OpC1-Cg perfluoroalkyl,

11)  0a(C=0)pNRSR?,

12)  S(O)mRa,

13)  S(O)NRSRS,

14}  oxo,

15)  CHO,

16y  (N=O)R8R9,

17)  (C=0)40pC3-Cg cycloalkyl, and
18)  ~OPO(OH);;
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12) (C=OrGs(CO C6) al kyl ene-N(Rb) 2, 13) C(O Ra, 14)
(CO C6) al kyl ene-C2Ra, 15) C(OH, 20 16)
(COCo)allyl ene-C2H, and 17) (C=OrN(Rb)2, 18)

WO 0L9P8, 19) S(O 2N(Rb) 2; and 20) - OPQ( OPERUS2DB/ 250861
al kyl, al kenyl, al kynyl, cycloal kyl, aryl, alkylene
and heterocyclyl is optionally substituted with up to
three substituents selected fromRb, OH,

(C1- Co6) al koxy, hal ogen, C02H CN Q(C=0) C1-C6 al kyl,

said allyk axyl, MOhyR#TEmN( Bg%%) dH 2) (C—O) @&%ﬁ%ﬁﬁ%&%tﬁﬁnej two or
al Ky
ﬂ“%s‘%%‘aﬁ{ég%?% %‘yct oal kyl, 4) (C=0) Qbaryl, 5)
(C=0) bhet erocycl yl , 35 6) Ci1-C10 al kyI, 7) aryl, 6
R7 is sdited 95/ 019205 PCT/ US2004/ 025980 8) C2-C10 al kenyl,
10) heterocyclyl, 11) C3-Cg
%d o&cr%%acﬁﬁ_@a‘kgo and 13) (C=0)NRb2, said
&b kyl Or(éfySB)m%rﬂktybalkyhr yI het erocyl yl, al kenyl, and
ngyn o, 1S optionally substituted with one, two or
ree substituents selected fromR7, or 10 R8 and RO

éan bBHt aken together with the nitrogen to which they
gy e akdlqched to form a nonocyclic or

6) CN,

7 (Ca-C1g)atkenyl,

8) (C2-C10)alkynyl,

9) (C=0);04(C3-Cg)cycloalkyl,

10)  (C=0)04(Cp-Ce)alkylene-aryl,

11}y (C=0)0s(Cp-Ce)alkylene-heterocyclyl,
12)  (C=0)04{Co-Co)alkylene-N(RD)y,

13) C(OR3,
14) (Co-Cealkylene-CO2R2,
15)  C(OH,

16) (Cp-Cg)alkylene-CO2H, and
17)  (C=O)NRb)y,

18)  S(O)mR3,

19)  S(O)N(RD); and

20)  —-OPO(OH);

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, alkylene and heterocyclyl is opticnally 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)p;

R8 and RY are independently selected from:
i) H,
2) (C=0)0pCi1-C10 alkyl,
3 (C=0)0pC3-Cg cycloalkyl,
4) (C=0)Oparyl,
5) (C=0)Opheterocyclyl,
6)  Ci-C1oalkyl, |
7 aryl,
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bi cyclic heterocycle with 3-7 nenbers in each ring and
optionally containing, in addition to the nitrogen,
one or two additional heteroatons selected fromN, O

WO 2005619395 sai d nonocyclic or bicyclic heterecyebmo4/o25980
optionally substituted with one, two or three
substituents selected fromR7; 15 R10 is selected
from F and -CH2F; R13 is selected from H and - CH2F,
provided that if t is 1, RI3is H R is absent or is
®x0; 2QChRalkenyll ndependently sel ected from

:?g e?gg:gé@%“ﬂggi oC(rj;gaIICIy;;I ozlulk())sllt i tﬁi )éld vviotr h one, two or

tlh)r echeiddhtsélilt uent s selected fromR7; Rb is
pdepg égFﬂv elected from H, (Cl-C6)alkyl, aryl,
het er oC C3- C6) cycl oal kyl , (C=0)0CC1- C6 al kyl,
ﬁ%@“ﬂl kyl, (C=Oaryl, (C=0)heterocyclyl,
(133— Wzor S(O)2Ra optionally 25 substituted with
\Ml) or three substituents selected fromR7; Reand

seid alkyh Syl aryly deeerdalkond andalivayl iy qp@mallwubet@ted@emk y¥g or
three substiguknts dlelded b ROBA, - ( Cl- C6) al kyl - -
(Cl- OG)aI kyl -0- (C1- 06) al | cyl | (0_0)001 C6 al kyl
8 C=0)C1l-C6 al kyl, (C=0)aryl, (C=0)heterocyclyl,
R8 and 1% Wm@gethg(vwmm 0 Witk 1B6) ¢ KypthellfoRyDy mosbetkd @@ |
blcychchh@:o@l:lkﬁﬂl B3 opibi® A2hdh Yin b&%ﬁﬁéumﬁgnt‘ﬂ?ﬁﬁ ng)ﬂgmon %gherl\{\Qogen,

bstit t t T
one o o8 g PR R Y oo s $wéﬂmpbbzwwemp;e

optionallysebstitutedeitiechet torobothree substinris yetdcied fidf R7pi cycl i ¢
het erocycle with 3-7 nmenbers in each ring and

10 nal c ining, in addition to the nitrogen,
R lssg&(&edgr é\%‘d‘gg?l?l onal heteroatons selected fromN, O
and S, said nonocyclic or bicyclic het erocycl e 35

R13 is séRlel BRG! F ¥ndS ~@12F gc#édg&jtfhWﬁtt srgﬁ% is or three

substituents Fom R7: . o e e e e e e e e e o -
------------------------ WO 2005/ 019205

R% is abf2he bk 192004/ 025980 Rd is selected fromH, (C-C6)alkyl,
- (C2- C6)al kyl - OH, -(Cl-08)al kyl-O (Cl - C6) al kyl and
-(d - ©6)al kyl -N(Rb) 2, wherein the alkyl is optionally
R is indengiontiytseleesed! fvim: IGCpﬂealkﬁi O3-0p)cyciiatkg], sy 6itHieletbCytlys optionally

subsutute?i 1&@)% Jr'&%@ glf'%s % - are i ndependent |y
*aryl, heterocyclyl and
?dofé‘?“k;ﬁ ( kyb el hsrerg t, (€a€@drcinilkh, (Gr@)OCI-
Ce alkyl t(@@)@; -G hﬂkﬂe(cwwu (t:u@)net&o@eiyp C-LPNRERTHFE(0)RE, offfonRA

an be taken together with fhe nitrogen to whi ch
Subsmm%ﬁ”é'{? ougy o or fhucersubstinentsrsglegisddromdiocycl i c or 10 bicyclic

heterocycle with 3-7 nenbers in each ring and
Reand RO B irE}hdelly @12k i8d ér @, (e, bty Nek, ol G (] BGEfy1-0m, -
(C1-Coalkyl-O-C1-Ce)alkyl, (C=0)0C1-Ce alkyl, (C=0)C1-Cg alkyl, (C=Ojaryl, (C=O)heterocyclyl,
(C=0)NReRe ’, S(0)2R2 and «(C1-Co)alkyl-N(R")2, wherein the alkyl is optionally substituted with one,
two or three substituents selected from R7; or

R€ 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 8, said monocyclic or bicyclic heterocycle
optionally substituted with one, two or three substituents selected from R7;
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one or two additional heteroatons selected fromN, O
and S, said nonocyclic or bicyclic heterocycle
optionally substituted with one, two or three

WO 2005949208 uent s sel ected from R7. I n an enbedi/msnos/ 98¢ he

i nvention the conpounds are illustrated by a conpound
of 15 Formula Il: (R4)n -1- OHSRS N1/ R
N-"---0 f NII R2 or a pharmaceutically acceptable

salt or stereoisoner thereof, wherein a, b, m r, s,
R8, R9, Ra, Rb, Re, Re', Rd, Re and Re', are as

Lot RSSO RTER R ORI b
Cﬁ)alk)&é\ls ® /% Wﬁfﬁ'ﬂ% Bl@ AldAs pfionally wbstiggpdrwithgne. Fvo qrdrec@Bhstifubnjd selected

fromR&Fyl and (C3-C6)cycl oal kyl, optionally substituted
wth one, two or three substituents selected from R7;

R4 is independently selected from 5 1) halo, 2) OH,
Re and Bf cpregydepyydintlperiasted fromdi, ¢@i-Rephlky!, 488, lewramwlyd aidgds-Cgoyeioalkyl,

optionalt?subsitdid; Qrdl ¢ cg}jhr {éb i o nd%'ﬂ) ood -6
P ggr g, uor oa‘iﬂky AN J%% %ﬁ’}e"?s)sselgcet de%% Pt om
Re and Re’ 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.

In an embodiment of the invention the compounds are illustrated by a compound of
Formula II:

or a pharmaceutically acceptable salt or stereoisomer thereof,

wherein a, b, m, , 5, R8, R9, R2, Rb, R¢, Re’, R4, Re and R€, are as described above in the compound

of Formula I; and

nis 0,1or2;
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1) (CGOrGCs(Cl-C10)al kyl, 2) O (C1-C3)perfiuoroal kyl,
3) oxo, 4) OH, 20 5) halo, 6) CN, 7)
(C2-d 0)al kenyl, 8) (C2-C10)al kynyl, 9)

WO 960030 ( C3- C6) cycl oal kyl, 25 10) PCT/US2004/025980
(COros(CO ) al kyl ene-aryl, 11)
(C=OrGCs(CO Co) al kyl ene-heterocyclyl, 12)
(COrGs(CO C6) al kyl ene-N(Rb) 2, 13) C(O Ra, 14)
(CO Co) al kyl ene-C2Ra, 30 15) C(OH, 16)

R1 and g{ﬁgfe(ﬁ% hde)t deﬂzaﬁt(:tggmm qub]\/%g gg%%%g@%és)cﬂcﬂlkﬁg %@iﬁﬁy

substituged pyitygpey m@/oo@@%@ststmna seledted fromeB %k eny| , al kynyl ,
cycloalkyl aryl, al kyl ene and heterocyclyl i's

bstituted with up to three substituents

4

R lsmg%fe[édg?@&el%{‘:%%% OH, (d -06)al koxy, hal ogen, CO2H,
AN, G-0)d -C6 al kyl, oxo, NO2 and N(Rb)2. 5 A
Errthgﬁ Sgbodi nent of the present invention is

Iu%g@t@ﬁpe%oma&ﬁnpound of Formula )Il: FOH NFR

RS is selected from:
D hydrogen,
2) halo,
3 OH, and

4) OpC1-Ceg periluoroalkyl; and

R7 is selected from:
1) (C=0)/0s(C1-Cr0)alkyl,
2) Or(C1-C3)perfluoroalky],

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

7 (C2-C10)alkenyl,

8 (C2-C10)alkynyl,

9) (C=0)05(C3-Cg)eycloalkyl,

10)  (C=0)05(Cp-Cg)alkylene-aryl,

11)  (C=0):05(Co-Cglalkylene-heterocyclyl,
12)  (C=0)0s(Co-Coalkylene-N(RV),,

13) C(O)RE,
14)  (Co-Ce)alkylene-CO2R2
15) C(0)H,

16)  (Cg-Cg)alkylene-COoH, and
17} C(O)N(Rb),

18)  S(O)yuR4, and

19)  S(OpNRb)y;




10

15

.yl piperidin.4-yl]-2-

yl pi peri

CJ))F N 111 R2 or a pharnaceutically acceptable salt
or stereoisoner thereof, 10 wherein: R and R2 are
i ndependently selected fromH and (Cd -C6)al kyl. A

WO Zewoidzes enbodi nent of the present i nvent PONUS®04/025980

illustrated by a compound of Formula 15 1V: F F -
a,, OH NRI~-N~O NF R2 1V -10 WO 2005/019205

PCTI US2004/ 025980 or a pharnaceutically acceptable
salt or stereoisoner thereof, wherein: 5 R and R2

said alleyl, QlkényT] ERRIE Salohlkyl S241 6fityRele Inﬁ @&bro@cl?l]goﬂtgﬂﬂl%ﬂ& with u
to ﬂuee%gﬁs‘ﬁ{ufaﬁt&eﬁ?:(t@d@n?b Q)TH ecé}ﬁﬁ;%? lﬁglggsen %02&-{] ENI (9('?} 85&1@6 alkylp

nvention

OXO’N‘@@MR‘(M 5-Di f | uor ophenyl ) - N-[ (3S, 4R)-3-fl uoro-1-meth

yl pi peri di n- 4- yI] 2- (hydroxynet hyl ) - N-net hyl - 2- 10
phenyl 2, 5-di hydro-| H pyrrol e-1-carboxam de

(2S) - elsenfﬁp ,og ﬁgrﬁvpgmvennon is illustrated by a compound of Formula
N-[(3R 4S) 3-fluoro-I-nethyl pi peridin-4-yl]-2-(hydroxy
met hyl ) N net hyl -
phenyl - 2, 5- di hydr o- |
(2S)-4-(2,5-Diflug

e-| -carboxam de 15
\ -N[ (3R, 4R)-3-fluoro-1-neth
e oxymgHyl ) - N-net hyl -

2-phenyl - 2, 5- di hydr o- 1H- Py ol|e- | - car boxanmi de (29)

4-(2, 5- Dfluorophenyl) [ (38 43) -fluorol-methylplp

erl din-4-yl]-2-(hydroxynetp et hyl -

phenyl - 2, 5- di hydro | H l e g boxam' de 20

(28)-4-(25 Iuoroplﬁgmr‘l’% [(3S,4R)-3-fluoro-|-neth
i di n-

yl] N me%-/l:phenyl =2, 5-
t

N
1

H2

or a pharmacenticalty acceptable salt or stereoisomer thereof,

R1 and R? are independently selected from: H and (C 1-CéyalkyL

A further embodiment of the present invention is llustrated by a compound of Formula

-10-
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di hydro-1 H pyrrol e-1-carboxam de

(2S)-4-(2,5-D fl uorophenyl)

N-[ (3R, 4S) - 3-fl uoro-1 - net hyl pi peri di n-4-yl]-N nethyl -
WO 200518288 - 2, 5- 25 di hydro-| H pyrrol e-| - car PORESROSD25980

(2S)-4-(2,5-D fluorophenyl)

N[ (3R, 4R) - 3-fl uoro-1I - et hyl pi peri di n-4-yl]-Nnethyl -

- phenyl -2, 5- di hydro-| H pyrrol e-1-carboxam de 30

(2S)-4-(2,5-Di fluorophenyl)-N[(2R 4R)-2-(fl uoronet hyl

or a phatmdced®®A1ly ¥t dRptRRE dall oNsteflecisbnerdhetddl T OXymet hyl ) - N-
nmet hyl - 2- phenyl - 2, 5- di hydr o- | H pyrrol e-1-carboxam de

(25)-4-(2,5-Di fluorophenyl)-N[(2S,4S)-2-(fl uoronet hyl
wherein) - | - met hyl pi peri di n-4-yl]-2-(hydroxynet hyl)-N
met hyl - 2- phenyl - 2, 5-di hydro-| H pyrrol e-| - car boxam de

R and R ilomsigaiy el fogihlond 1 Cegalion. 0920
4-(2,5-Di fl uorophenyl) - N-[(BS 4R) - 3-fluoro-1-nmethyl -1 -
id A dr ox hyl ).- N-
ot ny ettt borncbatl BF B erkof Bt i e
(2S)-4-(2,5-D fluorophenyl)
28)-4-(Nb b&ﬁ&oﬁf&yn’wf[@y OR)OPBRE -ty ftpeYiih -4 TG QBRI et)-o-

Phenyl'zz{%ﬁyg%[%v&”grﬁliﬁwmqee | - car boxani de
(2S)-4-(2,5-Difluorophenyl)-N[(3S,4R)-3-fluoro-I-isop

I
2545, QB@%%E%LFN 'ftF,ﬁ %Srj dﬁé@% (15%&1'13}?1%% gg@%}glz@;m# ethyl) N ety 2-
phenyl- 2150d1hydro 1H-pyrrole~ ~carboxamide
(25)-4-(2,5-Difl uorophenyl) N-[ (3S, 4S)-3-fl uoropi perid

(25)-4- (%ﬁa%ﬂéha?yg JP ﬁg%gé ugr 1 %egt}){ﬁ&egﬁﬁnﬁérﬂg?&&dvroxymetbﬂ) -N-methyl-

2-pheayldapdibpdrelH-pyswle yeathowmyideabl e salt or stereoi soner
thereof 15 Particul ar exanpl es of the conmpounds of
elnstant invention are: F FN-OH H3C, NNkO F N
(2S)-4-( ifluorophenyl)-N-[(3S,4S)-3-fluoro-1-methylpiperidin-4-ylj-2- (hydroxymethyl)—N -methyl-2-

phenyl-2(5Aydeb-1EHyrolDilichtioappBeny| ) - N-[ (3S, 4S)-3-fluoro-1 -nmeth
yl pi peridin-4-yl]-2-(hydroxynet hyl)-N- et hyl - 2-

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

(25)-4-(2,5-Difluorophenyl)-N-[(3R.45)-3-fluoro-1-methylpiperidin-4-yl]-N-methyl-2-phenyl-2,5-
dihydro-1H-pymole-1-carboxamide

(28)-4-2,5-Difluorophenyl)-N-[(3R,4R)-3-fluoro-1-methylpiperidin-4-yl}-N-methyl-2-phenyl-2,5-
dihydro-1H-pyrrole-1-carboxamide

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

(25)-4-(2,5-Difluorophenyl)-N-[(25,45)-2-(fluoromethyl)-1-methylpiperidin-4-yl]-2- (hydroxymethyl)-N~
methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide

- 11 -
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15

phenyl - 2, 5-di hydro-| H pyrrol e-| - carboxam de -12 - - -
-------------- WD 2005/ 019205 PCT/ US2004/ 025980 F \

FN-OH H3C.NAO ~rF N CH3
WO 200582245 (2 5- Di f | uor ophenyl ) - N- 1( 3S, 4R) - 3PCI{HE2084/425%%8t h
yl pi peridi n-4-yl]-2-(hydroxynet hyl ) -N-net hyl -
phenyl - 2, 5-di hydro-| H pyrrol e-I -carboxamde F N ''-COH
H30, N-"~--O .F NCH3 5
(2S)-4-(2,5-Di fluorophenyl)-N[(3R 4S)-3-fluoro-|-neth
(28)4-g2|,f1§pi§f¢rbnﬁewl)4w (B, 412-3(ﬂﬂ91d-|’1W}Wﬂdpéﬁhmgﬁﬂ{%gm%mﬂlﬂ).N_
thvlD ¥ e-| - carboxam de -
et B e L E ™ o N Me, AN O
NF M
(25)4-(29)ifldoréphe) - t(?,&ma)gmh&epfﬁ&dM}ﬁ]Zﬂhﬁ‘&xy%e&% 1)-NHBHEL-Phchyl-

2,5-dibydc-1 VB0 PLRER G- 4- Y1 ] - 2- (hydroxymethy!

(2.5')—4-(2,5-Diﬂuorophenyl)—N-[(3S,4R)-3-ﬂuoro—1-isopropylpiperidin-4-yI]-Z-(hydroxymethyl)—N-
methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide

(2.5‘)-4-(2,S-Diﬂuomphenyl)—N-[(BS,4S)-3-ﬂuor0pipexidin-4—yl]-2-(hydroxymethyl)-N-methyl—Z—phenyL
2,5-dihydro-1 H-pyrrole-1-carboxamide

or a pharmaceutically acceptable salt or sterecisomer thereof.

+ * Particular examples of the compounds of the instant invention are:

(25)-4-(2,5-Difluorophenyl)-N-[(35,45)-3-fluoro-1-methylpiperidin-4-yl] -2-(hydroxymethyl)-N-methyl-2-
phenyl-2,5-dihydro-1 H-pyrrole-1-carboxamide | |

-i2-




met hyl - 2- phenyl - 2, 5-di hydro-| H pyrrol e-| - car boxam de

F NHBCNO N CH3 5

(2S)-4-(2,5-Di fluorophenyl)-NJ[(3R 4S)-3-fluoro-I-meth
WOII$98F i di n-4-yl] N-net hyl - 2- phenyl - 2, 5- PCT/US2004/025980

di hydro-1 H pyrrol e-1 carboxam de or a pharnmaceutically

acceptable salt or stereoisoner thereof. 10 The

compounds of the present invention may have asynmetric

centers, chiral axes, and chiral planes (as described

in: E.L. Eliel and S.WI en, Stereochem stry .of

ol

Car bon Conpounds, %y & Sons, New York, 1994,
pages 1119-1190), - mat es, racemnc
m xtures, and as ereoners, wth al

greof, including
optical isoners, all sucHh .‘QLgﬁﬁFoners bei ng
i ncluded in the present igyintio . I'n addition, the
conpounds di scl osed Hhg€e; 694 WO 2005/ 019205
PCTI US2004/ 025980 nmy e¥i st ~as tautoners and both
tautoneric forns are in dgH to be enconpassed by the
scope of the inventioh, eyen though only one
tautoneric structure iS depicted. Wien any variabl e
(e.g. R4, R7, etc.) occu@s nore than one tine in any
constituent, its definiCHgn on each occurrence is
i ndependent at every other occurrence. Al so,

' | [ s and variables a
294 E SRR a3 EhL ISR paE 0 B PRl >
ImmWLgéﬁﬁ%@%H%PWEﬁhbgﬂm&m@%h into the ring systems from
substituents represent_fhat the indicated bond nay be
attached to any of ¢ Jpstitutable ring atons. |f
the ring systemi§ [ . is intended that the
bond be attached to | t abl e carbon at ons
on the proximal ring only- der st ood t hat
substituents and substitqtigw patterns on the
conpounds of the 10 instgyt mv@Ati on can be sel ected
by one of ordinary s%%%l Lg?the art to provide
conpounds that are CchHéryTarhy stable and that can be
readi |y synt hesized by technLques known in the art, as
wel |l as those nethodsgsSet-forth below, fromreadily
avai |l abl e starting matjerials. If a substituent is
itself substituted w re than one group, it is
understood that these multiple groups may be on the
same carbon or on diffd&lmt carbons, so long as a
stable structure results. The phrase "optionally

5 (28)-4~(2$i:|]bﬂt1d>rbphéﬁém)-W$m4$ﬁﬂu%-lﬁm@%ﬂﬁﬂﬁ%l]iﬂ{ﬂﬁjﬁx?ﬁetﬁﬁ}l)ll\ﬂnﬁﬂmyl-}
e, 3 € Lvalent to the phrase "optionally
phenyl 2?5%@@??& é%o@ﬁfc%%g a.m?}fg ast one. _

anaxwoed

-13-




10

substituent” and in such cases the preferred
enbodi mrent will have fromzero to three substituents.
As used herein, "alkyl" is intended to include both
WO 0¢654048Ped and strai ght-chain saturated aPCHHEIP025980
hydr ocar bon groups having the specified nunber of
carbon atons. For exanple, Cl-Cl0, as in "d-dO
al kyl" is defined to include groups having 1, 2,3, 4,
5 6, 7, 8 9 or 10 carbons in a linear or 20 branched
arrangenent. For exa N "Cl-A0 alkyl" specifically
i ncl udes net hyl , “propyl, i- propyl, n-butyl,
t-butyl, |-butyI pen hexyl, heptyl, octyl, nonyl,
decyl, and so on. The tery ‘cycppal kyl " nmeans a

havi ng the specified nunb &y, bon at ons. For
exanpl e, "cycloal kyl" incl ydes opr opyl ,
met hyl - cycl opropyl, 2M2< cycl obut yl
2-ethyl -cycl opentyl, cycl¥oheXyl, and so on. In an
enbodi nent of the invention the term 25 "cycl oal kyl "
i ncl udes the groups degCrithed i nmedi ately above and
further includes nonocycli upsaturated allphatlc
hydr ocar bon groups. For H aftpt’e, "cycloal kyl " as
defined in this enbodi ng i ncl udes cycl opropyl,
nmet hyl - cycl opr opyl, 2, 2- |nethyl cycl obut yl,
-ethyl -cycl opent cycl ohex . cycl opent en

@5+ G5 F R IR B Glrororma L R G S dipsmetiyD-

methyl-Ryphbnpgrdilgroali gl dhcatpbmtdenavi ng t he specified
nunber 30 of carbon atoms. For exanple, "alkylene"
i ncl udes - CH2-, - CHZCHX: ?pd the like. Wen used in
the phrases "d -CF ¢ and "Cl -C6 heteroaral kyl "
the term"d -C6" ref to the al kyl portion of the
noi ety and does not descrjzhg the nunber of atons in

* the aryl and heteroaryl/poryion of the noiety.

"Al koxy" represents eithery or non-cyclic
al kyl group of indicated nunbe 35 carbon atons
attached t hrough an Hﬂ; [ ~ " Al koxy" therefore
enconpasses the definitions of alkyl and cycloalkyl

above. -15 WD 2005/ 019205 R¢T/ U82004/ 025980 '.. If no
nunber of carbon atonsjis ppecified, the term
"al kenyl" refers to a romati ¢ hydrocar bon

radi cal, straight, brancpied or cyclic, containing from
2 to 10 carbon atons andCHi | east one carbon to
carbon doubl e bond. Preferably one carbon to carbon
r c
094 @m‘%"@%@o’% e el M PR GRS
dibydro-LEpyreqle-Lipagbopgmpide npans an al kenyl 5 radical having from
2 to 6 carbon atons Al kenyl groups include ethenyl, '

I d | oh l.
oo R A R BRI 2, 7 5 e

al kenyl group may contain double bonds and may be

substyiyt bﬂnﬁﬂuﬂdﬁ ofthSHEs4: ilﬂvlz‘ﬁtﬁﬁi nﬁ_J,' ffa@@é/skmﬁétﬁ&' R:ﬁ{e chiral s, and

te The term "al ke fers§ to a rocar
chiral pl?,ng%{a%%cn&qlg.l Egﬁ.ltEhel@p%ﬁ Télhg@erb ﬁte@y@qerp@try of Carbon Compounds, } ohn

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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containing from2 to 10 carbon atons and at |east one
carbon to carbon triple bond. Up to three carbon- 10
carbon triple bonds nmay be present. Thus, "C2-C6

wo 2eiskygsl * neans an al kynyl radi cal havi ngeéT/ospot/ob®s6
carbon atons. Al kynyl groups include ethynyl,
propynyl, butynyl, 3-nethyl butynyl and so on. The
straight, branched or cyclic portion of the al kynyl
group may contain triple bonds and may be substituted

may exigths @utenysind both extltombiic/fodths af ibided © be Sdbesit e by hscope of the
y be ‘defined w

nventi St1t L,
S T L
(CO cmrealawa@#ée @ieyR?%, RY fetcgrogdurs nsor thicame time imanpmﬁtyﬁem its

definitionlah SacH 8dchrfdntd 19 ﬁdéﬁ!éﬁﬂeﬁjc al &Q%@r CHQ%%EJ E,%gllngmag%nsm@

subsia G s g Pﬁmcsgglawlv el sqpetions f?%‘“ irsiablegappandsh Lises
drawn infpthotngcystams d:mmbulusymbntnepre&ﬂmt thé iicat@f boﬂ@mﬁy%e%ttﬁhm any of

the subsﬁtﬁtaﬁ@ﬁ@ aEdnﬁngﬂYé!‘}ﬁg%’s{gme}% t toxg ﬁi?f“ﬁj’ggh t)tﬁ%ﬁ%pg T tactied to

nF es, of such
mWOfmﬁﬁ%ﬁ]ﬁ?F n?%@?@h?@@@ﬁ@@hmﬁyﬂy i ndanyl and bi phenyl. In

cas edt innmdesoddRat ibytimentsRRd dubdtbn l?ageﬁ@oﬂh&%ﬁ-{qb&dm\e

instant 1&%05 % 2% felc'ecl!g&) Q chef)ﬁ’a 313%%4 1nk§e@%2cg§£vﬁ?g:%pgqqqqs that are
chemmal}y@gaéle@g}t;m cangbs readibsthyithasizedhy techyiqies Rk ithsirg b well as those
methods 58P ﬂﬂﬁlﬂélb\b Grofl’ rea*&ilf%ﬁildbﬁ: sfa.'rt{ﬁg mglfenﬂp If § &b&tﬁ%ﬁtgspisﬁ% substltuted

wherein at | east one

with mor it Pope b5 54 e B D et o0 oot o
different garoonp seonsisatsiablg sk, reﬂtﬁ MGle ShraskledBHRRT Wbstﬁﬁt&ﬂ?iﬁ] one or

more subﬂtﬁcﬁ ’Inshtnﬁ@ %ﬂst&lgég % b% %vahenf to %‘g gp.naggz glpt&?r]alll} é\“ﬁﬁ‘a‘ief‘ mﬂl at Ieast one.

ac r
subsﬂme'efu?q%&%lph Fagels the pyafargd gnlqulmenmdb hape fro@Ferb @rtaee subsithy)

f ur apyhsed Iaeli’eh@ F‘Aﬂcyl" ipﬁlﬂzﬁ@d% B0Mde: bo@%ﬁﬁ&fe&j Erﬁrli{'ll%l}t-cﬁlam satuxate&

aliphatic H&&E&%‘J(} 'B‘Au{/as ﬁa%ﬁgk’b‘e sl%lcllfecy w%ﬁ@%a?b% fopaa.l ﬁg};x)é}?a%]ple Ci-C1g,asin -
“C1-C10 El;;yl‘l’ ]s(figﬁuﬂ&o incinde grgmy |havm£1; 2.304, Gr LA, Aot I0netbordsn H\lniehl‘ or
branched hﬂ?@g&i\@:ﬁi Mok dxiiplQF ch@i&ﬂﬁ@y@!‘:&ﬁ&ﬁ %&Qﬁdgs Jﬂg}uﬁ 3 ¥z Pr opzsl i-

g understood to include th
propyl, n-Bufyl. ‘rh“EYF GEH- Reatt bl hepthortak oaylyfecyl] mdsase Thakane t he.

“cycloalkle tnend Ay ocFolib SairdteBiliphatis hﬁk&éﬂ‘%ﬂ éfou? rllgvn%’lﬁe Jpé(ﬂged lySmber of

n | [ nt eteraq
B e T B AT L ——
cyclobutyl, 2-gthylagclopeatyhesclohexgl, omhso omtlabménitgdite N the &S e ihY Bk .

“cycloalkyfRicikdRE gﬁﬁﬂs%ﬁ%ﬁ%&‘a lnﬁme‘ﬂartely Q}%&e ? g%tﬁﬁ)fnclud%sﬁ%c}jllg%ghc

5 n.s inten
unsarurate Ak, ydgartios Geepes e PRSI ‘sydeafial s definedin Hiisrgnbbdizent 1

includes CmDPﬂOPhEméthﬁaydDdﬁoﬁlet 2ainRthyf &yeiohi &, B
cycloPentéfa&]egﬂcloNl &gﬁaﬂ?s o,anhd includ g s ygll c y% I ﬁg%%u pp&ﬁ)ﬁ Sblya&ﬂe%g
t'‘eroc Therefore includes the above mentioned
het &he&rny f‘ %kyleas” meahs 2 lydroctiroy diralicanglovpaihvisy thy @68fied number

of carbon amad Fosexhiglé, EdkylenEUint 1% - @Hﬁ'I@PE@H?f&FcII Ir%né%déed to the

" het L i ncl, t_,a
f ol |vg’{v‘&8 %ﬁ ‘%‘L%%ﬂ SE é?éﬂfﬂ‘y B%‘ﬁzfgf(?ﬁhﬁﬁgﬂaf I” the term “C1-Ce”
refers to the eliylgbuivaatalyhoiet) mab Z:l@&)ﬂoﬁklﬁﬂrﬂléé the Qm@b pJfll‘a{olﬁﬁ Y| ﬂ,{g x Iland 5
enzoxazoly car pazo y carpol 1 ny
hetemmlp&ﬁg%mf%gﬁng% PCTI US2004/ 025980 ci nnol i nyl ,
f ur aflPxy” retearais glter a csicliciainpmeyiclic dlkyil groyy) of indivelial AR,
carbon atoinfigtfgel \kough SURGRE Bfiape 2 Wikoxy® HELRALhmpasses the definitions of

“alkyl and cycloalkyl above.
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I soqui nol yl, isothiazolyl, isoxazolyl,

napht hpyri di nyl , oxadi azol yl, oxazolyl, oxazoline,

i soxazol i ne, oxetanyl, pyranyl, pyrazinyl, pyrazolyl,
wo 2ppnicdezi nyl , pyridopyridinyl, pyridazi nyp¢r/psaoeayiose

pyrimdyl, pyrrolyl, quinazolinyl, quinolyl,

gui noxal i nyl, tetrahydropyranyl,

t et rahydr ot hi opyranyl, 5 tetrahydroi soqui nolinyl,

tetrazolyl, tetrazolopyridyl, thiadiazolyl, thiazolyl,

t hi enylno nﬁrﬁ&e@@i‘%ﬁﬂi&n atds@d épgdﬂb\‘il the terhn “h1kdh J‘P":@i@ﬁé b 2 non-aromatic
hydrocagv agl%/ch a@ﬁ{; *o %biﬂ,og @F F {j ?Mn%nmﬁ(eg{lb F@rpon atoms and at least one

carbon iplvarberodopble bendy Preferiblip yubrcatbemn@@irbbrtiaable ond is present, and up to four
non-arofhhtiycHFHOR ENER AR Dhds nﬂj/ Bé’ﬂés@ﬁe@ﬂ@t @2%*&&@&91 ' means an alkenyl

di hydr obenzoxazol yl , hydr of ur anyl

radical kvige pwi2iie Gleashon gipms. dﬂwﬁlrwunumﬂwe ethgihpeieryk usak 8t | |
methylbtliefiy dﬁdlinl@lﬁeﬁér@lZ Th/dtaight] By hQ0s 254 1@ B&Hiohlof the alkenyl group may

contmn%al%%%ﬂgﬂgxa ol » F%J%t&}é/dg zh%r aZ dl h lgED%PXwi’;\ZOﬂyI

dlhydThpymr@WywlR@Hh@dhmtmmﬂmhnﬂyms&dﬁmydmdmebm@ﬂmlyI
containi ﬂc\iﬁﬁ & fo cﬁgbr?a;c%s%d at iyaﬂ ¥l cgfbgﬁ é%%%{b&l tnplg bikyd bﬂ‘éwyarbon-

cubon G Koo 8 el R Rt oty 105 oAl Bl B4 e gyl rdigpving from 2t
carbon ateatsr anmlyl @tobpsdiitjds etaymgll Doy Rsyh) 8 hRilbuthiyl aa ladsr&n trhef
stralght, %ragalte& Bloc?/%l%tpél&tlglg t?fk?l’r?r: ah%ryy“:f E%}lé%&/c%%t%@{ eobgy%l agg ?ngobe st?bstituted
ﬂasmﬁ%@ﬁé@%@ﬂlﬂ®@ﬁ$@&ﬁﬁﬁplnone benzi mi dazol yl,

2- di @ 3@iaRGRemces :E@oshtﬁén%%ﬁlb)! ke ugd Wﬁﬂ ﬁ%‘e'of &k%ﬁ%&t includes

Zero, suo:'hrzlgi gi”rog Zq)aﬂ;ﬁe?lg- f] (itl Ys tékelrlTR) bglp e l¥|1s de%ntgop a'gﬁ% Hchlgwéhenyl
itself as ‘Zﬂgiﬂr‘éﬁ@ﬁ%ﬁﬁc 2Phy @HB) 21%%@'13)3!1 lanﬂﬁblomyl

tetr S o in and i .
Lo SRR A g o
of up'to ¥ pigmeyin eagh “ﬂ&a‘f‘lh@@@ﬁ'-‘ leastsong gegjls AReBtion Exmlfh‘tt)éwdledyl elements
include ph&@ﬂ lﬂﬁklihtl@lj ll‘.egﬁlﬁrdroﬁdph!ﬂfl Qndalﬁfg(aﬂ@b@[b 1l ﬁlﬁ:@%es kel rﬂ@arﬁl slﬁlyshtuent
n a (o a eteroar

A N IR e

: uns ul3de term h@@garﬂ,rals ewd hagingepidsend 4 yabbefidnogetionk bieyclit 813 of up
t0 7 atonts @ eaBX Al Berciftat (it o k¥ dmarB B B %8 ?:Jflyigﬁl% § foUt h%ro\ﬂo;np

two or three subsfituents se
selected ﬁ%ﬁl s roup caneigipg of O aY a&ﬂ Ry/ileAgFPHY Bragps \néveréthwgmoyﬂns defirgion
include basatemut filatdd t&yicnd@yl,pﬁlbhﬂly[] &Sinnolﬁm WBidx&yl, pyirakdyl SndofB e
oy A SO R O b gt
1soxazolsd;3@o{yﬂ@@ap@k)p@@zmyl(p®:®ﬂ}-pynm@m( @orcdGHAEHb fdroquimplthes As with
the deﬁnﬂﬁn of lﬁteﬁﬁﬁcﬁeajeﬁw' @1%1%5}919% als@%n&ﬂ%o&e% indRide %@I—%‘fde B ot

%de i.ned such that ){ can
any nirogiQRHEIPE IR e CHPY VISERRe kel bt i bl gudag s
non-arontiGe fr@putains mhaeoytohd, i isaindditelehat Stack@hEE 66 16 k@miid dhg Br via

memmﬂ &gﬁh gggmmﬁ% and optionally containing, in
ogen, one or two additiona

h et e FW@H@BQ@PEM exdtheteronyelp)” agusadinbred is sndeindede tiemacsy o 16-
membere® BomBRar hbhaﬁaﬁﬁﬁct He{ek&:ﬁ;% é%tguhmg B6ma rto ﬁpetéi'&'idms s%lected from the

s bst |
group cobfii o5 o) SRS, ERLFTUE i g EAre AT Peraor isldes the o
above menmned hatardagyds, bsowdilhedifiyld aditangthydee &ﬁlo@gthd:r&)ﬂmlﬁdleﬂ chdhipldse
“heterocyb@f’ %cﬂﬁ¥ %lu@dré ot ﬁ’l&#g ‘PMJ: %on(t)éiﬂg %Lﬂzgl?ﬁa%golw I{ enzol le y]or

nor e in an nr ee
benzofuraggnyly P?%Q@’f?@%lylc@?e@ngqlﬂdqwm@heny! benzoxazolyl, carbazolyl, carbolinyl,

JC
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-17 WD 2005/ 019205 PCTI US20041 025980 - 3 -N9 - 30 - N~
JNHI- NS NNN Hg-NSOa -NI-N, N-J / HO
~SSN-NBA-N"" C-In certain instances, Rd and Rd'
WO 2010088 i ned such that they can be taken wog®sivesozsast h
the phosphorous to which they are attached to forma
nmonocyclic heterocycle with 5-7 nenbers in the ring

and optionally containing, in addition to the
ni trogen, one or two additional heteroatons sel ected

cinnolidyl, Giturdyl, MR8azo M), MAGling; in1 qndbﬁhﬁﬁloiﬁ&/a%lﬁ i@&%ﬁz@ﬁ?&h}l}ﬁsomdolyl

noquin B Sl SOGStinEoh odioR) roeeh e fopirdes
oxetanyh pyrpayl.rpydziiu ayretyl, pytidaziaylepyridepytidingltpgddatinyl fysidyl, pyrimidyl,
o, QKR e g LI |
by il e o RSP G iobl el st iUy
1,4-dioxReyl, lOXah§drbazepinyl, piperadinyf) i;zperﬁmy! p?hdu@~ ohhmﬁt mdrﬁndglgyl
thmmoﬁbﬁﬁa %h?'&‘P }’er? Z%ﬁldgr?‘% éﬁh?!rdéo Fhzo %&%’@I‘@E’l@ P H and
dihydrognzqxgzolyl, L@Wdroﬁ:wnﬂmlymma@an@m dlhsﬁ.f_bmtiglyh dhpirtiwdazolgin H
dibydroidtBiasolyl, Gihyatdskiiazoly, R PdﬁR?Jr&ﬁfaﬁﬁylf rom.
0 aI kv~ RIRf
dlydeopyig n‘gPX%{PP}é/‘b‘B‘gPY i 305, D Bt
dibydrothieflieotyd dibfydrothiaRlyD.dihydr8thienyl, dihydrotriazolyl, dihydroazetidinyl,
methylenedioxybenzoyl, tetrahydrofuranyl, and tetrahydrothieny], and N-oxides thereof. Attachment of
a heterocyclyl substituent can occur via a carbon atom or via a heteroatom.

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, quirolinyl, tetrahydrofuryl,
tetrahydroisoquinolinyl, and thienyl. :

As appreciated by those of skill in the art, “balo” or “halogen” as used herein is intended

to include chloro, fluoro, bromo and iodo.

The alkyl, alkeny!, 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
substitvent is 0x0 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 s0 on.

In certain instances, R8 and R9, R¢ 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 monocyelic 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:

-17-
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WO 2005/ 019205 PCT/ US2004/ 025950 In an enbodi nent, R4

i s independently selected from hal ogen and OR In a

further enbodinent, nis 2 and R4 is independently
wo @ lopebed from hal ogen. I n an enbodi nent, pEREUSB04/025980

i ndependently selected fromH, halogen and OR In an

enbodinent’, t is 1, RO is fluoro and RI3 is H 5 In

anot her enmbodinent, t is 0 and R13 is fluoronethyl.

In an enbodi ment, R' is absent. Included in the

i nsta i nventa is the—fyee foy f conpou of
F uﬂﬁua_} g wel ) ﬁeNthe(ph Nézs\qt al 4 accept abl e
salts a t eNeoi/sorfer s\ t ber edf of heLQ¢C|f|c

conmpoun exenplified herein are the protonated salts
of am ne conpounds. The term "free form refers to the
10 aran:eq conp ds in n ssalt fo Thlq enconpassed

p t—Gﬁ l y\ ac ab e sal td notNonly iMclvude

t he s s exe |f| t he éspgci fi c%—wog
descri bed herein, but aI so all th pi cal

phar maceutically acceptable salts of the fre form of

ond la I. N free yordn ecific
sa t—@u%ﬂ d/elg /}:h y bg—NsoI ted gqujp
nown i n

techn he For exanple, the” free
form may be regenerated by treatlng the salt \&th a
suitabl e dilute aqueous,basg sol ution. such

di | ut.e_agu NaCOH t aNSi um cA ate a and
sodi 5i caNbdnat e/ Th eesfax s from

pspedti v It fornms soney |n c

physi jroperties, such as solubiTity in polar
solvents, but the acid_and base salts are otherw se

phar i eiainiinstanges, Régud B aesrdefined such iar theysaplsdalien ogéthap ith the

phosphofcﬂi @¥5which heP bt ROSRS t®formh ABoARKER Eété?&?cl%— Ben 57 mtembe{rs in the ring
e | NSt an

t t abl | t
and opti gﬁbmﬁﬁﬁl 'aéiﬁjdﬁé a}ﬁte s gaesq?tvasﬁdglﬂewt heteroatongs Selertrd fom

. NRE, O #ud iSssaidrirgterot yelzroptidnallyrsubstituted iwith andia fioe sﬁlfstltaa:ltsjdeléctm)ﬂrcﬁﬁ 7.

S 24 AR QO ULl FERAESS S5 i b
keeping ingpindshat g heferocyele rlwatrggr abiutedywithpne aamord (ngi in hleethé@ent

one or tWdRS®stitdehild clikd@i fi et ri ¢ anmounts or with,an excess of
the desired salt-formng inorganic or organic acid in
a sui tabl e sol vent or vari ous conbi nat| ons ofg e
vents gmlarly, he saltso eaC|
r‘e/f—é'r'\red /T'eactlon he apé\lo riate
an| r— |Q;a§rr- basg—HTh § \p I y
acce |l e sal ounds ofQ |s |nv
i nclude the conventional non-toxic salts ofgs he
compounds of this invention as formed by reacting a
basic instant conpound with an | nor ganl c orR rganic

acﬂ)d or e \ conv al Xi
de thaséy derived g CJ\Q nor g? k: gﬂ uiB as
ori ( bro | fur (03

phosphorl C, n|t 30 and the Iike, a wel | ag\'salts
prepar ed from or ganl c acids such as acetic, Ft‘)r opi oni c,

SUCC|n|C
nan embc%.u%\/ent, R1% selected from H and C1-Cg alkyl.

In an embodiment, R? is selected from H and C1-Cg alkyl.
In an embodiment, R3 is selected from -C1-Cjq alkyl-O-Rg and -C1-C10 alkyi NRIRE’,

' opttonally substituted with one to two substituents selected from R10.
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stearic, lactic, malic, tartaric, citric, ascorbic,
- panoi ¢, mal ei c, hydroxynal ei c, phenyl acetic, glutamc,
benzoic, salicylic, sulfanilic, 2-acetoxy-benzoic,

woO 2esae20E, t ol uenesul fonic, nethanesul f oni ecTAsRaARS930
di sul fonic, oxalic, isethionic, trifluoroacetic and
the like. When the conpound of the present invention
is acidic, suitable "pharmaceutically 35 acceptable
salts" refers to salts prepared form pharmaceutically

accep I -1 axi L nel uei -1
5006, SaasAesaR) B Gnlipa ARy, BEelSh M neioe gl 19 frtr
embodigen 5 £ 2 &S dsindepedently gelected dgmibelegeri nor gani ¢ bases
; ncl ugen anlnbt{mhﬂisdnks BITHIR My seledbLibHH, SRR orerric,
erroys i um. esi um ic salts,
manga 3E§T&%5¥%§L¥Eﬁ?ﬁg%%Pﬁﬁ?gﬁggﬁ ~and the |ike.
Par t i buhether ymindisiear; tie @ aad R 3tiffnommathyli um cal ci um

MagnegiHBbdaRieAs RWihagd sodium salts. Salts derived
fron1ﬁaarnaceutically_acceptable organi ¢ non-toxic

bas esFIPREf fifBe et pveptionis fhewies forsofcamprvads of Fanmula L, as well as
the phmhﬁfdlﬁ@?)yacmpiahle Salts it&lﬁdrégisdﬁlﬁﬁith&éﬁfn 8¢ind oF @{cléﬁécﬁ'lﬁ compounds

. rring.swbstituted. am nes, ... cyclic_an nes
cxemp R4l B BB ot S TR B e i, o 8
amine cpyppogRds & nopsalifppe Thednodmpassed phamgaceutically acceptable salts not only include

the saltsGbkQIMTM 161t Ry dpQARtoRIAgs deShiigla¥leR Ml also all the typical

2-di.et hyl noet hanol ,. 2- di met hyl am noet handl ,
ooyt e 50 o e eI PR o T fomof e
specific Miliepinydupisgesciibidmery bejisolatedising fecigliqueigiawh Mehe i, Foi s, the

j j l.am.ne., [ | ycam n
el R ey SOMLGRY 05 B0 LA LGROLDE
ditute aqueaus N&OH, seiasnmrarbopntns ppraeue sk ediymdinarbenate. (The fibs fomsinng,
differ frc}iﬂ_i thiEfeE]P,éJ:tﬁHBdItE{oﬁﬂs its@ﬁm#t?ﬁfﬂatﬁlﬁ pl;ly%iEQ PRp&A, £h|%1|1 &eubilid) & polar -
i ke, e.preparation o e pharnaceutica i
sotvents, Sl s i oo PG o R iSRG R R AP ety e
forms fopprapases ot ingeutiby acceptabl e salts is nore fully

descryp - Baar | baci

el ooty PRI 11 oo
the compopags of thig invenigR e coptainahasigeraaidia mojeyhy senvertions! ehemical

- methodsp Gererilly, el syitsionihe badal comPodhdsSreirep#iéd &ilhe ByQbiSexcihdiC e

' [ condi t.i,ons a deprotonated acidjc, .

o5 B s RO B SR SRS e
salt-forming ipprgania prorganisdeit i ssugdblecsplven pivadéva copebimatigistof dhents.be
Similarly) 8 84NS Sthefefdic compStindad %R 8} Rk I Bi3bifae
mi“)gf a prot orﬁa%ced gr al kyl at egyggélf%nﬁn%ﬁg%@?ggﬁgﬁﬁgé&g o
organic Wieat ernary  nitrogen atom 20 The fol | owi ng

abbr @wisajhiammssuticitle docepatld vl the 0Rspoantd oFha He@Bn indfude the

-def i ned. cacarbonyl di i mdazole GCSP. HPLC
coment LT fac oo bt 0 BB bl B R i
compoung Rith irinergnin i preaBp& . (Far epmple. sonversiosal nbnstoxic salts inglodd thiase
derived flofeFindegadic@bi@d YusH RBYMB¢Mbric, 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, tolnenesuifonic, methanesulfonic, ethane
disulfonic, oxalic, isethionic, trifluoroacetic and the like.

‘When the compound of the present invention is acidic, suitable “pharmacentically
acceptable salts” refers to salts prepared form pharmaceutically acceptable non-toxic bases including
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DCM Di chl oronmet hane DWMP Dineth | formam de DME
1, 2- Di net hoxyet hane DMSO Di net hyl sul foxi de Et QAc
Et hyl acetate | PAC I sopropyl acetate LAB Lithium
WO 205M288m hydride Li HVDS Lit hi um hexanet RETERD4/625986
MsCl Met hanesul fon | chloride NaHVDS Sodi um
hexanet hyl di sil azi de -20 WO 2005/ 019205
PCT/ US2004/ 025980 NOCE Nucl ear Over hauser Effect PTC
Phase transfer catalyst TBSCl tert-butyldi nethylsilyl
inorganid-Bagss iantborgaiiﬁkas;&r iSekstigRdifo g iﬁgagﬁms?d Mﬁﬁd@&ﬁﬁﬁﬂuﬁ; aaﬁﬁdilum,
. .conmpounds this invent
calefuy %P%ﬁﬁﬁ??sﬁé“gé‘% SRR Pk ap P s R ot
zinc ang fhig like, | %Wlﬁg Psf‘éwé%rg thelammaniuhmqalommt wagntshie, pattssim andkodium

salts. meﬂwd%hﬂﬁm&aﬁcﬂ@raecépﬁ&w&ghﬂc ﬁcﬁﬁoﬁd Ha2h %M&r@sgﬂ of primary,

secondSX &R f| ed deN % e rocedures

i ?“us S f{ﬂ}w ¥ ecuripgsufsgipntadiamines
cyclic aggnegmtdtbee:mhmg&sredms&duﬁths G:l'guﬁl‘;p, i@fijhe paffeine Cohbliie, N,N'-
dlbenzyﬁtﬂgffehécﬁéﬁﬁﬁbt @iet@mluﬁ’ &%@etﬁy%nﬂohéhﬁv{mizﬁf, ?—ﬁ&l#eﬁlil&%&ﬁ&ﬁ)anels%agglanﬁne,

UbSt It uent nunberin as s enes
ethylengiymine. Ngthglmorppoling. JY-¢thylpipesidine, sluseming glaepsiming, histidineai s

hydrabagtirt, i96pk@glaming, dysine) rﬁtﬂy’lg‘i/ucalﬁnélrﬁlﬂi)tﬁhﬁlﬂ drizined Sfferillife, pOPMMAne
Tesins, ﬁ&c‘éﬁgguﬁ% ggl%ﬁtal%e 12 épa%n\ﬁ%tpﬂu I I pprﬁ@ﬁ%ﬁetal c}m%e nagn?ne and

the likeher ej nabove.. 10 SCHEMES As shown in Scheme A, key

2, 2- w&mﬁﬁdm@e PhiaPYREREMF 2 Qe ggquﬁg&&%b@faﬁoﬁ e afl SR

| di | |
omiat e PRb B S Xy Ll o S L it
J. Pharnd §sic 1917a@:189. Van Bet sbngge et. al. (Tetr ahedr on, 1997,
53,.
R wir a?sgﬁgﬂotédtlﬁat Be ?tlnl];ﬁ)lmd?o ee Frgse que%qu %anglp tgﬁm@a lpﬁmal

e ared. Reduction o e es
salts or 'F%Fﬁy FieferpdeERhyHplesienl enntlidiens a dmfetplméed |aathe mpiety3n the compound,

- such as Reattorylistodp, @aay Bednican, éﬁﬁ ﬂﬁ%c@&ﬂﬂdhbl%e fﬁigﬁlf thdhbe %ﬂﬁcw by

ntr
mtemall? §gta% tﬁe ca omc c?margc r}. a prot(thetijl Iated basm?no:et;, suoc as a quaternary

nitrogen aton:.
. The following abbreviations, nsed in the Schemes and Examples, are defined below:

CDI 1,1’-carbonyldiimidazole
CSPHPLC -Chiral stationary phase high performance liquid chromatography
DAST (diethylamino)sulfur trifluoride
DCE 1,2-dichloroethane

DCM Dichloromethane

DMEF Dimethylformamide

DME 1,2-Dimethoxyethane

DMSO Dimethyl] sulfoxide

EiQAc - Ethyl acetate

IPAC Isopropyl acetate

LAH Lithium a2luminum hydride
LiHMDS Lithium hexamethyldisilazide
MsCl Methanesulfonylchloride
NaHMDS Sodium hexamethyldisilazide
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provides internediate A-5. Cyclization and
decar boxyl ation results in internediate A-6. The ring
carbonyl can then be utilized to incorporate a

WO 26050 R y substituted phenyl noiety. Subs®qUEsaee4/025980
saponi fication and oxygen protection |leads to the
protected internediate A-8. The enantioners of A-8
may often be separated utilizing chiral
chr omat ogr aphi ¢ techni ques. The ring nitrogen may then

be 20 read WL.th 111 nosgene to pre aretne-

v Tmmrvaoar CuUT oo ooty 1 T ori—uor-roc—/ oo rreTt

PTC the preparn @hase)mansiérdaias/sﬂ‘l uorl nat ed am nopi peri di ne

tRSct B- 5. st art'tépgouth}lgh Esﬁelclhll-ogaeot ected pi peridone. The

Cr oS dllu [ dll_b_UI 0_15
TEA separat ed |@yetkyldmiven gel chr omat ography and the

TRA _€nanti omer SyififYoa@hit 63 be separated utilizing chiral

chromat ogiapni ¢ tecnnl—ques 2
THF such a fl hAFaRyiadai, idi

- the coml?osfnf?sﬁlffé SR R

1%
o

wWth the di hydropyrrole |ntermed| ate A-9 to prow de

the iRnstant c L0 |II stra .
pr epafhat ?,‘m oumgng%f' 81}%8%3’?% pm@ e d F&&}?BS as shown in
the follogingysehemels inadditionitmethar plandatd roanipokaticnl ﬂl@@reglmowpm therlttayatth er

exemphﬁ&fm N B risBdneal ﬁ'@ceﬂlﬁ&t A i1 BYRE Eéh Diﬂes bhibw Stﬁ@éﬂ)rg ﬂ&ul‘?eq by
ride d cenent of the sidechain h
Sﬁg' %F?‘@?Pt% “@ﬁ’?ﬁf‘d Tor ipsiptive IB'éfP%Fé% .Smubsa ent

numberin@ds sk o0 HE fchdD:2 0&es E’ﬁ'ﬁbdd&ﬂﬂ@éér&%ﬁE ﬂmt usétl iR theeRlin@tard Eédn,
for clan@ @sﬂ#gﬂ%&ﬁshlﬂ&t E%%E%ggﬂ 1§ glgE&eJIH o where eu'(i}.tp?) subst1 nts are

I ate conpoun nay separ at e ca gel
allowed Wb%@@g%“%ﬁflmﬂgéhéhﬁéﬁ@bp‘m ustr at es an al ter nat ive
preparati on of the 2-fl uoronethyl -3-am nopi peri di ne
-conpounds i n whi ch the\%ﬁ%ﬁ%mn‘oered ring isomer is
not produced. 5 As showt chenmes F and G the
hy dr cAsl shovoi ieSqherod A AeD?2,Blisuhstichied glhyﬁd;pkfyblaintemrdiﬁd A8 tnay be

ob;muedmm iy Waﬂdbl%@&%ﬁl%%ﬂ:s@ﬁte& lx—l-ﬂﬁ%fg?cﬁgs e[ﬁ'@n%&éd%e

pl.acenent of

describeshby, Yandbetsimgse g Ply(Tgtmﬁgefrm, d %5%943%21@ de eeﬁlyl-@cm@u@hzcme A-
3is prepm’ee Rbﬂﬁdne;sﬁmdm&gn@&ﬁmﬁ&ﬁwaﬁlr chrbolyRliaede ﬁuvldteﬁ ﬁﬁéﬁhé&{a% A-

4, Ruthe%l C&(n toln%F tl’h It%tlgln g:‘]‘lgweé%gf ﬁggt?rtg:gtgén a%c? :Hl?y?atlon oﬁﬁe mtrogen
provides Zﬁmﬁbg%§t Cy Ql!t!@ldn gidiveadipyylativh esdt ipiotemediaefA-6. Hehe ring

| ft h e
et BAS e A B0 SO |
saponificE PP o Beied e é@nﬁquanqom@s of At
may oftesSbdwepaatcll uuldlmmﬁabmthhmgmws ofhetrihgmgog%lj k:gir thela be

I QVi ns npounds an

reacted R ) BBl el 3] Al £ T rer

nmodi Srhene Baltpstrayts thepeep@ationalf Ky flugringted dreinopipstiding B-Hgtaningh

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 iilustrates preparation of 2-fluoromethyl-4-aminopiperidine compounds and
incorporation of those groups into the compounds of the instant invention. It should be noted that
flnoride displacement of the sidechain hydroxyl in intermediate D-3 often leads to both the desired
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the internedi ate al dehyde H 1. Thus in Schene K, the
al dehyde H1 is treated wwth a Gignard reagent, such
as an alkyl Giignhard, to provide the hydroxy conpound
WO 2p0501928chenmre L il lustrates honol ogati on oPCTAE201/R5%80 de
chain. The aldehyde H1 is treated wth a
phosphonoacetite and the conjugated double bond is
then reduced to provide the ester L-1. 20 Subsequent
reduction of the ester and oxidation of the al cohol

intermea@\D-4IQS thetBg BORREES6I ofapodnd A3 Q&s@ﬁﬁm&dﬁ%ﬁb&ﬁ&%aﬁ be
e

l.kyl.at e suitably substituted am ne to provide t
sepﬂat'?dnbgiélgg%ge&%ﬁ%bﬁﬁg{gA Further alkylation of L-4is
al so Ptheusk illusteatks asttemative ptepdrhtios bF the 2 fudrbroityl-Braminogipesifiine

comporinlk&in Whigh Sk SH6PBLTbAR gﬂ%ﬂ@ﬁ&? A4S Proda@Ver sion of the

hydr oxyl noi etg to_an amne via displacenent of the
corr eég%’ﬁ‘dﬂ‘ HigPeberrer ' ande ethydre grolgn of At treay vadamsrptiylagen with a
variety oflrbagaits; at es i ncor porati on of a difluoronethyl noiety
into - igdechain, . -22 2005/ 019205 .
e/ USRS BB Rpesos (P PRl q 5l of qppouad ey it
suitablyg@itp@qbppﬁnmogpdsﬂng}ggthe}‘msmn@lg Adehyda 21, fQllo@Ed bylreductive
alkcylatidvgfolbitin@lid b inkthd? B3 gndFii@RRg 1% : ké\.Hm NgitZOZ : ggl : HEF\I 2&
| E \ C%ghﬁ%ﬁllus@és the s Lﬂl{sis 41 2-Rrigsybstetyed dibyropypsle compounds of the
ins‘Fant iBre@MRCPRpButiofarsl displacement of the meﬂlylimidaquyl mojety in intermediate I-7 with
the aminopipéridine provides the instant compound I-8.
_ Scheme J illustrates homologation of the 2-alkyl sidechain to provide the instant
compounds J-3 and J-4. . '
Schemes K to M illustrate further modifications of the C-2 alky! sidechain starting with
the intermediate aldehyde H-1. Thus in Scheme K, the aldehyde H-1 is treated with a Grignard reagent,

- such as an alkyl Grignard, to provide the hydroxy compound K-1.

Scheme L illustrates homologation of the C-2 side chain. The aldehyde H-1 is treated

' with a phosphonoacetate and the conjugated double bond is then reduced to provide the ester L-1.

Subsequent reduction of the ester and oxidation of the alcohol provides the aldehyde L-3, which can
reductively alkylate a suitably substituted amine to provide the instant compound L-4. Further alkylation

of L4 is also illustrated.
Scheme M illustrates 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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'PCT/ US2004/ 025980 Utilities The conpounds of the
invention find use 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 5 nSCHBME Iqtduligfedy i ncreasing or
decreasing the activity of a conponent in the mtotic
pat hway. Stated diffa%ently, mitosis may be affected
(e.g., disrupteg y di sturbing equilibrium either by
inhibiting or 3 ating certain conponents. Simlar
apesodariés may be Used tofal tier 4gei osis. In an
enb@grioginane t he conpatmds)of #hi | NKpNRBON LRI used to

modul aig B ot ¢ spRoclE NaGNBHs, 4A MS, DCE

R /g '_\__o

THF
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formation, thus causing prolonged cell cycle arrest in
mtosis. By "nodul ate" herein is neant altering 10
mtotic spindle formation, including increasingand

WO depmeasi ng spindle formati on. By "m toti ecspsndleseso
formati on" herein is neant organization of
m cr ot ubul es into bi pol ar structures by mtotic
kinesins. By "mtotic spindle dysfunction” hereinis
meant mitotic arrest and nonopol ar spindle formation.
The conpounds of the i nyemhipoly are useful to bind to
and/ or nodul ate the actrvity of a mtotic kinesin. In
a preferredRanod|nent the mtotic kinesinis a

{he binC subfanmily of 15 nitotic kinesins

) [ . S. Pat. No. 6,284,480, colum 5).

In af Ner e aodi -nt the mtotic kinesin is human

KSP, al t hop t k\éTT‘ |ty of mtotic kinesins from

ot her organi sy® e also ted ﬁ

conpounds O tﬁezp} esent %ﬁwﬂ“ﬁp ‘%{n"é“%@?ﬁ ‘ext,

nodul at g; megns eit her |nc or decrea5|ng

spi ndl e *pgaje par ati on, cau5|gﬁ mal formation, i.e.

spl ayi ng, |of mitotig spird aBH,, MeOl; 0% wi se

causi ng &1 ogi c 1perturbatlon of the mtotic
spindl el Al 40 included within the definition 20 of KSP
for the rposes are variants and/or fragnents of

KSP. In alfdition, other mitotic kinesins may be

i nhi bi tedrBy the compounds of the present invention.
The coqpounds of the |nvqntm9n are used to treat

Fhr prollgerablo- olég%ses Di -§§R4states whi ch

it %r dlscussed bel ow), aufo nnunefGESra$g
graft rejection, inflammuatorp=t

~proliferat KAMDS)dHEd7gdg er %)
|ncIudLng*_buL__QL_LLulted tof Sur ery
] y B he |ike. It is appgecidted T in
son@dcaéé he cel B3 L, ROF/NeOHN a 'Ajpero or OH
hypo ro”*feratlon state (abnormal state) and StI&L%
r [ treatment. For exanple, durin id hea
the cel l's Hb¥ be proliferating "nor , but
{ferati on enhancenent nay be desi Simlarly,

Idi scussed above, in the agrlcultur$ arena, cells
nay e in a "normal'_staRé, but prolifBfation

g,

nmodul ation 30 may b s |red to enhance a crop by
dlre enh nC|ng yr 0 rop, or by inhibiting
t he E RYBENG  ~plant\ or onge whi ch adversely

af f ect@HsGlg crop Thus, /71\ ogg ehfibodi nent, the
i nvehNadbl, DRiFei n i ncl udes)4dpplfcation to cells or
i ndividuats—whiet~ar e afhlldgeo may eventual |y

bec @y®Rif;f THEAHRD Wi t R1. one §f these disorders or
~states. The conpounds,” si ti ondHand net hods

provi ded herein are us fuI for t 3treatmsnt 35 of

cancer including soli s suchas skin, breast,

brain, cervical carcijnongs, testicular carcinonas,

etc. More particularl ancers that may be treated by
t he conpounds, conp03|P*ons and nethods of the -38 WO
2005/ 019205 PCT/USZOO4F625950 i nvention include, but
are not limted to: Cardiac: sarconma (angi osarconma

fi brosarcong, '
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r habdomyosar coma, |iposarcoma), nyxoma, rhabdonyoma

fibroma, |ipoma and teratomm; Lune: bronchogenic
carci noma (squanous cell, undifferentiated small cell
WO 20¢5dit92ber enti ated |l arge cell, adenocar ci ROTEP2004/025980

al veol ar (bronchiol ar) carci noma, bronchial adenoma
sarcoma, |ynphoma, 5 chondromatous hamartoma,
nesot hel i oma; Gastroi ntestinal: esophagus (squanous
cell carcinoma, adenocarcinonmg, |eionyosarcona

| ynphoma), stomach (caseyggiey | ynphoma

| ei onyosarconm), pancreas (ductal adenocarci noma

i nsulinoma, glucagonoma, gastrinone, carcinoid tunors,
(jﬁsnall bowel (adenocar0|nonta | ynphoma

d tunors, Karposi's sarconma, |eiomona,

hemrs i pQqma, neuro fibro , large
bowel™ (\edenogr cilnops, 'de§BW§H@HEWﬁehM1 | ous .10
adenoma,/~y : IelonyGWE$phmmﬂetour|nary tract:
Ki dney -.oca C|nona W I ohA, THFR7S °C

f nephr obl st ¢ | ynph ona—-LeukenLa;r_bLadder and

uret@p .nguann opld cC (N %@ﬁnsitional cel |
car ci ndya, “@dengcar ci nomaa%) %’t% (adenocar ci nomg,
sarcoma), testisy(pem noma, teratona, enbryona
[ Eeratocar0|nona chori ocarci noma, sarcona,
interjstitjal cell carcinoma, fibroma, fibroadenons,
id tunors, |ipoma); Liver: hepatona
(hepat |eIIuIar carC|nona) 15 chol angi ocar ci noma
hepatoﬁlastona ‘angi osarcomm, hepatocel | ul ar adenoma
hemangi ong; Bone: osteogeni c sarcona (osteosarcoms),
fi bresarcong, nallgnant fibrous histiocytons,

; Ew ng' s sarconma; malignant |ynphona
.rcona) nultlple nyelona nallgnant

AP us exost Om@ﬁ)\]am-l{:gﬁ MéoRrdr oma
chondr ob ‘g, chondremmefibroma,—osteold ost eona

and gi an;'Lgell t\INoy's; '\Qrde‘heﬁé(cﬁérﬁi“Pd%%éAéOSt eona,

8& Iona xant homa, Ostei

def or makis) , “nmen@ngesF ( meni ngi ona, nenlnglosarcona

gl i omat SIS# brain (astrocytoma, nedullobl astons,
glio endy , germ nonma [ pi neal omg],

gl i obf ast pma t form ol i godendrogliona, schwannoma,

retino stoma, congenital tunors), spinal cord
neur of r by oma, neni ngi oma, glioma, sarcomm);

Gynecol’ogi cal = uﬁ%ﬁus (endonetrial carcinom),
Q;Ey

cervix (cerv carci nona, pre-tunor cervica
dyspl asi a), [an carci noma [serous 25
cyst adenocar ci noR ) yst adenocar ci nona
~uncl assi fied car (i 5 of anul osa-t hecal cel
tunors, Sertoli-RKeydtg céll tunors, dysgerm nong,

mal i gnant terato , % a (skuanous cell carci noma
i ntraepitheligt! cakgi noma enocar ci nons,
fibrosarconma, nelNan r%Nvaglﬁa (clear cel
carci noma, squanmpus ce carci noma, botryoid sarcoma
(enmbryonal rha Barcoma), fallopian tubes
(carci nom) ; Iogic:b&&ood (nyel oi d | eukeni a
[acute and chr , acute |lynphobl astic |eukem a, 30
chronic |lynphocyfic | eukem a, nyeloproliferative
di seases, nultidf% nyel oma, nyel odyspl astic
syndrone), Hodgkin's di sease, non-Hodgkin's |ynphoma
[ mal i gnant | ynphoma] ; Skin: malignant nel anona, basa
cell carcinoma, squanous cell carcinoma, Karposi's
sarcoma, nol es dysplastlc nevi,
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| i poma, angi oma, dermatofi broma, kel oids, psoriasis;
and Adrenal gl ands: neurobl astonma. Thus, the term
"cancerous cell" as provided herein, includes a cell
WO 2885019263 ed by any one of the above-identi PCEUSBH025980
conditions. -39 WO 2005/019205 PCT/ 1JS2004/ 025980 The
conpounds of the instant invention may al so be useful
as antifungal agents, by nodulating the activity of
the fungal nenbers of the binC kinesin subgroup, as is
described in U S. Pat. WiteH, 284, 480. The conpounds
of this invention may be adm nistered to manmal s, such
as humans, 5 either alone or in conmbination with
phar nbeagmpeuaily of thedwension induse ararviadaty of appicitring i wilbire
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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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active ingredient is mxed with an inert solid
di luent, for exanple, calciumcarbonate, cal cium

phosphate or kaolin, or as soft gelatin capsules
WO MMM ¥EOH t he active ingredient is mxed WPCH/US2N0E025980
soluble carrier such as polyethyl eneglycol or an oil
medi um for exanple peanut oil, liquid paraffin, or
olive oil. 30 Agueous suspensions contain the active
material in adm xture with excipients suitable for
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20 water enul sions. The oily phase maybe a vegetabl e
oil, for exanple olive oil or arachis oil, or a
mneral oil, for exanple liquid paraffin or mxtures
WO 2d5/0985€e. Suitabl e enul sifying agents naypchgsihadessan! v
occurring phosphatides, for exanple soy bean | ecithin,
and esters or partial esters derived fromfatty acids
and hexitol anhydrides, for exanple sorbitan
nonool eate, and condensati on products of the said

parti ghe &ﬁﬁ)&{uas Hitlelin Bl MGG f2% 2 HEbe Js&[ﬂ a@&ﬁﬂ&éﬁ agents lg
dul ol %l é% ﬁ.‘n orbi tan nmonooleate. The emul S| ons 2
mo aﬁg\%}% \JeRt Srmereelitirgime lﬂaéeﬁ@rsp%ouagaé dsscribed in U.S. Pat.
No. 6,2p4.8er vat i ves and anti oxi dants. Syrups and elixirs may

be f O&‘H@Hoﬁb&ﬂd%i’hﬁs lﬁv &g en %gafngr? ctargq tolc A an@@s hlgaaélﬁ

ycerol prop SOrp
either afog? o iR epmbinatio ‘? Phar@@pewmyaﬂcwpiabld eamiidrs exvipient or diluents, in a

P, OO Sl Mo e o
i oxi ut i . iti [
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admixtugotitimonivsic pharmiceutivalinsc epabls e:ns@jeni@ vhich ble @6Ht4B16 €br tHR n@n@acture
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458,508, LS ST i e e 1,
gammfs%m?‘ fraqt ard *Wwdaﬂ gltﬂ@mpd gstipn-gveia lengeicperiofs Sotrxample, a water
soluble tﬂ@ﬂ@ﬁmeﬁl@ﬂﬁﬁ&yﬁ?@@pﬂlﬂ& REMARRELS dl@iﬁropylcellulose, ora
| S 1 ONn IS SUS nsi
time dela? %1 16 333{1120r %o © ofetf'fgaﬁtﬁgwatﬁﬂa g’l’?dhose
sui t demmulagonsfesosil nag nw algebet pravgnicgige hird gmnnﬂ cajsﬂmnﬁtenghe
active mér@iléiﬂﬁ AiRd With olinA6R4 BRER, ﬂp%}( E%glciﬂﬁ%}ﬁ%m:‘a’;ghc%lcﬁl& hospgate

bl e preparati.on

cta
or kaoliny G #&5‘?@ el Pbsein e A Beredion, i rpixed it schuble carrier
such as pplyethyltteglaiol of aR6iL ﬁ@dlﬂhﬂf@: edadlplkﬁﬁinu@éﬂ S@lhd/ ﬁe{ﬂe{fﬁn, %P&lwe oil.
exa
acldh Pioges B bup R e ol e it R it i siable
for the manpficiead agugou suspingions; Stch excipisyomeliusgndigrtigems, for examipleisedium
carboxyn&ﬂfyl&@l%sé‘l Eﬁéth?lt:élﬁ%é h%ﬁ&yﬁbﬁyhﬂ@}&l-p&luﬁ@go‘a}{ﬁdﬂé]ﬂl&l ﬁb‘i’)‘vnu-%l-

X g I C D 3
pyrrolidoné, gum fragacanth an gum acac1a dispersing or wetting agents may be a naturally-occurring

phosphatide, for example lecithin, or condensation products of an alkylene oxide with Tatty acids, for
example polyoxyethylene stearate, or condensation products of ethylene oxide with Iong chain aliphatic

gm

alcohols, for example heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with

-40 -




10

15

20

25

30

35

diglycerides. In addition, fatty acids such as oleic
acid find use in the preparation of injectables. 15
Compounds of Fornula | may al so be administered in the
WO 67019205 suppositories for rectal adm ni SOTASR@MIHSO
the drug. These conpositions can be prepared by m xing
the drug with a suitable non- irritating excipient
which is solid at ordinary tenperatures but |iquid at
the rectal tenperature and will therefore nelt in the

partial és&ﬁ‘std'éﬁﬂeﬁ ﬁ)ﬁl ehif A5 ahJDEhégcgtblguch%Hde;{oﬂﬁEI@Iehﬁioﬁnlﬂof}ﬁétyu'dggate or
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bythea&;ﬂl’ﬁt" bepanti-pridaghwcheas apRorbig aid appl i cation, a suitable
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occurrinf gﬁ:; l@&éls Yor Q{auﬁ}ﬁ:tsg 6dn fei deﬂelg br C}Qﬁﬂy esithy cgmedhgm fatty

acids andypy é‘%& E‘%?’f }%@S@Bﬂterﬁlé °P?1’§’Esaﬁ*ﬂn Pé‘zslﬁfsmfﬁlefswd
partial esierewalh atiylans efide] for ékamplﬁ’@bm@&t}'tthy‘lbn%drhtah fRMdd]data e TS siofis

may alsoao%ﬁmw%%g%ﬁﬁg ofits, G Bes b PLSIATR! ©: | NSt ant

i na known anti -
. canc eﬁﬂ@g@ﬁ plixirs B%hhﬁ)ﬂowlmd viihsheeteging agentsfior dxemplogipaol,n-

propylen@%l}&ﬂ lsofBftdl BEBbLRS SadhdorRiufGds ﬁﬁg S c%‘!ﬁi‘ﬁ | QI & Mresbrvative,

n (editors " edition (February

ﬂavomﬁ%lgc‘ﬂﬂa’f)age“ﬁ_lmﬁﬁ‘ﬁ%n%f’ Wlliams & WI kins 5 Publishers.
A perBhe phaphacaichl nampositiétslay bein tHedorarof a wwexilk thjdombla bdueouk 0

i S e Y T RO SR 4
solution gixlisofanic sedipmpehioridp gdptiped. Such antii -

The sterile injectable preparation may also be a sterile injectable oil-in-water

microemuision 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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cancer agents include, but are not Iimted to, the
follow ng: estrogen receptor nodul ators, androgen
receptor nodul ators, retinoid receptor nodul ators,

WO 200503920X i c/ cyt ostati c agents, anti prolifergrivszooaepsysps,
prenyl -protein transferase inhibitors, HMG CoA
reductase inhibitors and other angi ogenesis
inhibitors, 10 inhibitors of cell proliferation and
survival signaling, apoptosis inducing agents and
agent SThe hngdctable sabnibey @ midsbeinlsioBY daydy fﬁlu@d@h@ﬁiéﬁ%ﬁ’eht& blood

stream H’] BC% Ba{lsaigtectﬁ)o gﬂﬁéﬂhﬁ%}? g?e[r %{IH G z;‘lgfgqrplg )fHISnEIIS%I' the SO?I]UOI] or

ere
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pump. nyt05|s i ncl udi ng alkylatlng agents, tunor necrosis
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ICa .er s
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mjectahiq)qu@pmau@mq[op ty@drpnntwta peretteraliytdoezpaie diluest ongpdvehisior example as
a solutléxpiﬂ QBRARS cﬁ@!eIn' A&, §t8'{1§ glx&lr oAk ﬁéﬁ&qgnt oﬁhlmf Q}#}]El%& asaa!lglvent or
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diglycexddes. hia @dditivn, faitf &l arth akeoleid #EIGMHA 5 if) the pRPirdRAONBjectables.

carb oel)%ﬂluﬁ]ds 0?#&&&15 a?so bQ ad gnqﬁlftg}{él(gﬁﬁfgeteib%of suppositories for rectal

di bronp
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mouts e -
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topical %QBMQi'ta‘Bie%trahQQ Eﬁ?&l&'a@d deﬂ@éﬂ:@ st f | Jna tranQ{ ﬁ]%gxto[ltgp %sing those

m t oxant r one, prrarubni Ci n,

forms o fr#psdgime] kin paihes elb knosratashose of ardfaayiebinghe ag0 To be administered in

. the formraf b paidnngl 31Breff 6 @xar, e dbiE 0MMEEEHBh Q\ﬁi’[méﬁédﬂrse A0 PRMohd Yather

ellnaflde MEN10755, and 4-
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oun reference oun ven
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tr eatyypnt,
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of body W2 kb6 68 20ke Biebay-Rs e flr Q40 frefdrably of between 0.5 mg/kg of body

weight to about 40 mg/kg of body weight per day.
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etc.), "admnistration” and its variants are each
understood to include concurrent and sequentia
i ntroduction of the conpound or prodrug thereof and
WO 280089205 gent s. As used herein, the term " PEMTSN04/628950

IS intended to enconpass a product conprising the
specified ingredients in the specified anmounts, as
wel | as any product which results, directly or 5
indirectly, fromconbination of the specified
i ngr eBthesindtAt ¢ompbinds §PEI dséfeldn aﬂﬁuﬂah@n wﬁh@ovtqﬁﬁmpeum agents
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prenyl p@c&ﬂﬂﬁﬁ@fé&se{fzﬁlhblﬁars HMIG- @J&@d&@seﬁmﬁf&s@aﬁ& othéi@ﬁgufg@&bik Inﬁlbit&s
i on ,of

ity Bl DO b i i AR G R et
with Cell Q)’db ehegkpoiitsa $he ihgtant exppowhdcoerpatimabicly sseful whencb-edhifistesl avith
radiatiod & i ne kinase inhibitor, an inhibitor of
epi r el - derjved grow h factor, an inhibitor of 15
fibro mgqm@mt% AEI Vo toreqmpeyinds whichicase erillidenth efinhibit cell

proliferabmprivhagily teyeutérfogioy @fe&?}ﬂﬁlmftm%m’s fundtfonie\Br L(ﬂglﬁt bl zﬁferfere with cell
ock;

|nh| iLtor N

mytosis, %‘iﬂng%ﬂc&l%n%%ﬁe nttgrrn T DECTOSIS t’icéors nnc %agagna Hugﬁ g«iﬂv?t%bgee a
COIHP"“Wcﬂn@f@%?@%l@b@éoﬁfﬁmob}bﬁeﬁwblmmmmhxlm@rs plamitiekinesins,
inhibitor§ Qfllbﬁa@ésfﬁ%ﬂéd in mﬁbﬂo r@%d%@ﬁﬂhﬂﬁtabcﬁit&%l@ﬁi&ﬂ%ﬁ%ﬁﬁsle odifiers;
lmnmmﬁﬂr 0 ﬂ)IL i dom de, angiostatin,

?%ﬁz;? althe ﬁg%fraﬁraﬂspc’tesc et facra, BAnskub et |
targeted themp@tit agenfe nopoBamg4se inhibixts) Ipeoteasorre $nhitaom xhd WRuA ligase
ﬁmmﬂmgaloxifene. 20 Also included in the scope of the

claims is a method of treating cancer that conprises
adm AixamRles of grteforiergeniplaciudectst frp netflifnited forsertenpfpeachectyrf, a

1fosfanud‘coﬁﬁﬁbkﬂﬁh Rfmdﬁ%éﬂdﬁrﬁoplauh Qlt&&ﬁ@ie!@&dnﬂhsﬂﬂet dibrom@RlicAdl on

rammust%nF ?’ﬁ%eggs aeg gédl%ga %tn t%l%lézRgaz\E[ﬁeal{eBthlaman%géﬂap%gllgﬁgsﬁ%n
tosilate, refodqids; nmstimb,alﬁbmsmdmmrcbfbndwpmhmﬂ:Enpiptlntm,mﬁtfhplaﬁﬂ @rofird@nycin,
msplatmq}/t)tflﬁ&e@ﬁeﬁﬁ&fﬁnﬂietc%tdnmeaigﬁ% 2- Ehgr gﬁ'f %&L Ltng _J,rléﬁnme

oteln tran

e
glufosfﬂpﬁt;%,l@% oo %éfapﬁﬁ}sﬁ‘r@?xan%hﬁ'ﬁmﬂ@mlpid@%se
platinum{ ) bisididn@fie(chiors) SIEB eI ik eddBl6tide Pdi @ & RTiry R Pdridink Qfseni@ffioxide, 1-(11-

—t

'dodecylaﬁ%l 1% 8}%&%«30% 'E-dl t?xjrl}&nﬁélﬁghz}é}'%ﬂ:o Nl ?Fla,rdﬁﬁaomgwm,

blsantremersltogmgfe piremgbicing pmafeinseraimbm:g entubicia mnalgpeplﬁstonsﬁ fdedmiha3’-

-morphohh&@s-déok&?d YRRk daﬁmﬁdﬁ@mxaann #ﬁleélﬁﬂlﬁde rMEIl?R)?ss and 4-

nent. of neutropenla

demethog{pating ﬁwﬁmﬂ%@v&mpwdaww%ﬁs
Si gndih¢ ray "adninkgaidh" b adriahts thelehE.., Wiiskifela |co:ﬁp€ﬁbcg in

%VC enhanci n
@HwawaasurV|vm

oS ARG s 83060 BREPL 8Lk IR ESS B  0

Cﬂmpo‘mti iethp pigtomaf the anim in needoftnoatingrs.s Waeknd evimpowad pftbe iavention or

prodrug thd¥edt @sﬁﬁéﬁdeﬂ? il codibifdtoR itk 412 AR BiherOktiR apRFROY NEyREoxic agent,
Formula | in conbination
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with paclitaxel or trastuzumab. The instant invention
al so includes a pharmaceutical conposition useful for
treating or preventing cancer that conprises a

WO 20050t%9feut i cal |y effective anount of a coPEIUSIA04HRSIS0
Formula I and a 35 conpound selected from an
estrogen receptor nodul ator, an androgen receptor
nodul ator, a retinoid receptor nodul ator, a
cytotoxic/cytostatic agent, an antiproliferative

etc.), "mlgpnisration” 4 &8 ydriags o eichuidernsd ©irRde conddreM@hd sequential

roan R e b R p By, o1 case

i nhi biAs Byed begein, dhederme campasikianr Ispntended o piriompasoa produpt comprising

-the spe@ Qi RPIARES hﬁhé dﬁgﬁlﬁédtaﬁbumsaas%ﬂ% dhy @ﬁb@ﬁ‘dt which RsutE Affectly or

. i 1.0 proliferation and
indirec i o Gopphinafit rﬁﬁﬁ@%lf%({fn%wswgfpe?ﬁffbwam% with a
: cel | Theokren "diezapéuﬁmlm tifecinechmamt'ogs ot SR niefd tat agunt of active

o S S o AT g
animal s&éss&%hat Fﬁ’ém& ﬁmgla b a@sea!chqrﬁ@tepwra pedipa) geckr prgiher clinician.
descr Tigaém “’&eﬂtxh@caﬁé@ﬁrﬂi kel of cdne&t féﬂ:rﬂld adofBistrafibh to a mammal

afflicted élﬁha%s c%r%ﬁs? cro|11$ re evé tﬁ g:? f%gtrt%y glfegﬂatgs %@Q}%\{q%ﬁ C({Ilﬁlélon by
killing ther ttaeqemmeés éut@lsg meff@ethate@sditsl iy the Exhfbiomefigripyth kivlds eneftasis
ofmmc§%&|| inthe art. 1. Kinesin ATPase In Vitro Assay
hﬁg and =xo;SFS|on of human y-hi stidine tagged
KSP B PrRpginenty the pagiogegssisipitbites tomegé%aa@e fegpndcopgpound is
selectedefbopr agreiime kimafe 1ﬁ1h1ﬁtoh e mhibiSIef tfﬁﬁeﬁﬁal—d@ﬁ&l Hrowtd RBloF, UE Inhibitor of
escript full nqgt.h
fibroblaﬁ‘-%%ﬁve& %g q%cg%,tarn bncgi%zt ﬁ%gf gﬂfgﬁt cE: 6%] g%qutféftf){ anvl\gpfl.k’ ;
metallopipfsapelduibitgryan mtpgiichiocks, iteReseonpte Antesienkiid2, Wintesmiobyablfete, o
cyclooxfiehd¥®hhibitor, MEI%%TMW@M@L

E h - I
cmbonyé%%@%—e{u Sonin ?ro{'n anna?lubg?iy tor%GF In an embodiment,

the estrc@éhTﬁéfﬂﬁfﬁ@ME@fﬁE @ADL BACT TaloAlBEET TATTCAATAT

( SEQ cspemgclsl&s geﬁof&g%ag%gm%& ﬁ?@&ﬁgﬁses

and t nec ? regi on.
2 mlmsfanweé@ewcw effP%‘é‘P et okp @qmpomdgﬁ‘f@@ulaﬁ tno:omheatlon with
ramatxoﬂ‘iﬁ&hﬂym&r iflecaRshiivifhQekstunddelcRRNENR ah bst¥hdn E‘&&%})mcﬁ{ilgtor,

on androg B! ok el S m°i%%'férr A

" antiprolifegative)epamt 26preny pretein trawsésrasxiphibits) a0 HMG-CKSRdwase mlrnbmmreail HIV

protease\MlﬁﬂToﬂ- Y R%rie%ﬁcﬁf}gse i REEEA LA %%o\é@ﬁs&ﬁﬁutd? a@ikg{\ﬁg(gﬁytg BbAR-3

s were pe y centri tugat] on an

agomstwelﬁnhﬂereo Ebprant pEiidnipasisapcs. yapiienetis aaent, avean vt in the

- treatmen$ bfak@ila, 2B Bent useful in the treatment of neutropenia, an immunologic-enhancing drug,

an inhibitor of cell proliferation and survival signaling, an agent that interfers with a cell cycle
checkpoint, and an apoptosis inducing agent.

And yet another embodiment of the invention is a method of treating cancer that
comprises administering a therapeutically effective amount of 2 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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Protein Purification 30 Cell pellets were thawed on
ice and resuspended in lysis buffer (50mM K- HEPES, pH
8.0, 250mM KCI, 0.1% Tween, | OrM i m dazole, 0.5nM
WO MO, 1nM PVBF, 2nM benzi mi di ne, | x  cRAeHIVEPQR4/025980
protease inhibitor cocktail (Roche)). Cell suspensions
were incubated with Ing/m |ysozyne and 5nV
(3-nercapt oethanol on ice for 10 minutes, followed by
soni cation (3x 30sec). Al subsequent procedures were
inhibitop ex AMCrEad. raductd<€.inbiityieg neHIWyesteascidhivitdr,faugete ainsdpraiobibigr,
an angu{ggr[e ds @blgﬂto? lﬁtf‘%ﬁRéygg%g& Eazlf%s%e&tg rﬁstmﬁ %Eﬁitdr W &ﬂ g%‘ﬁ% rﬁtlon and

onto an
survival signaling, gy Rerntthat Hierfers fwrth\a cAiEHils checkppipd a@woatoas indring agent.
|vg012 1mv| EGTA, 10M Mg- ATP, 1nM DTT) and eluted with a

05/ 019205, PCT/ US2004/ 025980 KC|
gr adl en an Hoth f*ﬁp\é}? %%eﬁvﬁ%"(of' 3%?’3@8??{33 FRFhde E&%‘f"@tm"‘d
herein. pool ed and |ncubat ed with Ni-NTA resin (Q agen) for
one hour. The resin was washed three tines with buffer

B (Lysis buffer m nus PMSF and protease inhibitor
cocktail), followed by APAS 15-ni nute i ncubations and

was h eiSe vortpourtds bff the infent Mvenelbl describéd e the BRdnipied@ere tested by the
assays d%@@l?l#ﬁ) thl%d gg%g‘@%ﬁ goﬁl}a Hin % 513@3120%}{ ﬁwﬁyh b %T_igsléaryr%%e gﬁé’lﬂ in the
Titeraturgind el hemeadilypecfonmefhy thP@SPf skikn gearted with el ution - :
buffer (identical to buffer B except for 150mM KC

I %nd ZQ&ﬂ E dgzol e). KSP-containing fractions were

' o1 4 n sucrose, and stored at -80C

Cloningluhd exptresiien cﬁtumamp:ply-his&dmekagged KSP mintidri domadKSP@67H)) om
bOVI 'ﬁsﬁﬁi@f the & Eésa]:l chﬁ g?r;ﬂu I&P(rﬁotor%Zn{g sttdéf\s%%&(];n'\ﬁby

I'S po y |ze € presence o
PCR Mwﬁlqem@l engirupypey KSP congtgret@iagmpet pl C@hlgleﬁmpﬂﬁ@rll@%o
1995) asAMriflatePTIRESiorndind MiGFA, 1 MM MyC12 at pH 6.8). The

ccnci BRI A ERPLaLRE G0 Bavoy wiueo

terminal pEme\&IGCAACGETCCAGTEAGTCARt . The pel | et, contai ni ng
GAT%T@GT@A%@W@@TM_?@%%A?T@W&PW NA: H0 M

aclitaxel, 1 DT ql%#é and 5 g/rid

were useerﬂaa%fﬁh%é?ﬂt% pmain and giisaack rqa%ﬁxe Hcﬁrvsft?évctwwspsﬁe%wh --

Asel andi Xboliligatedt thtothé NdeTixhokaigeiioh @ducl of BRISATR ivitiogen) Bd ensfd¥aed
and conmpound at 23C in buffer containing 80

into E. C%QTE@% pH 7.0), 1 "M EGTA, 1 nM DIT, 1 nmM MyCl2,
and Wsmmwn arﬁ’é’crt@%atwmmf 0.8 Aftsr mﬁmthmbubgre o xford 0

temperathr® laﬂ)regdlclnlgf KQP‘ wid ihthlc&l with@bum Bl 86 ﬁ%ﬁ&ﬁ{la{s 'c&ﬁ mﬁ%ﬁ ogé?mght
CﬁllswemvI ;' e tn 2 M\q) Q S Eoeh P %t% [or:S fr d
ape %? g el et itEeFO TR O %}lﬂsﬁ“&F"cf s oren an

stored —80%/ anm)nl um nol ybdat e assay by adding 150 | of quench
C buffer containing a 2:1 ratio of gquench A guench B.
Quench A contains 0.1 ng/m quinaldine red and 20

Protein Parification pol yvi nyl al cohol ; quench B contains 12.3 nM
anmog &Qh&bdﬁw 6n3$era§@bé§ifs§%ﬂ:'nﬂlygis dutreMsoaM K-HEPES, pH

8.0, zsoniﬁg% Omids h@dﬁﬁ ’{‘)IprlmMoPNrian Eﬁaﬁsbex?zﬁm%%cg, Ix

" complete protease 1nh1b1t0r cocktail (Roche)) Cell suspensions were incubated with 1mg/mi lysozyme

and SmM [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 columm (Pharmacia, 5ml cartridge) in buffer A (S0mM X-

' HEPES, pH 6.8, 1mM MgCl;, lmM EGTA, 10uM Mg-ATP, 1mM DTT) and eluted with a 0 to 750mM
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nol ybdate conplex is neasured 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, 12-1, 12-2 and 12-3 in the Exanples were
WO 2005481%2¢ i n t he above assay and found to hBYEUH0402580 5
50M 25 11. Cell Proliferation Assay Cells are plated
in 96-well tissue culture dishes at densities that
allow for logarithmc growh over the course of 24,
48, and 72 hours and all owed to adhere overnight. The
KCl grddght inwiffagA.daactions comgicug kiSP wepc&:btd e iilqubzaedlaﬁthmﬂl\mfs, resin

ngerﬁ ﬂ:@ on!ﬂeado{l: lI'HQre%ﬂl @vﬁmds tﬁr&e tﬁl!\ek w 1By at 5 (ngg Buffek' Initﬁg PlﬂgF and

or med a const ant

1eS IS
Proteasmlsbt% BWE%HBt Upweshy weeGST%Wtesmfrvﬁaﬁﬁ@Saaiﬂﬁ washesyrithhyHesd: Finally,
the resif b& BBt - an@@ﬁhe’d&'blslﬁ nithutdd tEkS6 alVBItRbuBREC Bde &lbafler B except

d d d I
for pH #T@ §Rd.po i fl Hn'tE atcolmrn P/ Qalsh ultefl l"lntﬁtg Ofauon%ql%fer%de Hrical & d%u#elrh Fxc?ﬁt

concentr

for 150inM K @ndad3€m lmsiam iKPPecop@Qing fracipng mrecpbolntb ehiade 1070/ srcyose,

and stofddl GL@Pdt ers of Al amar bl ue staining reagent is added
to each s |l e and control well e.titration plate
at 241,‘41"&"3“,% § &re Propaged ffom thiylip &ﬁ%ﬁtﬁggﬁg OViRg drai ES’H"

97% MAPHted) et lunghelds palymenicedzns1°Cn the préséice ol (g pachitakse, 1 mM DTT, 1

m G BUAREERF oo s RPiPES M ol Pml L ! RAES) A Pouicns

microtubyties aresepgtated @rﬁ@uﬂtﬂa? qlygperizedzuinlip B 8tpsensiifugatips aid gemoval p§thy\0

 supernafift0 ﬁ‘hé)ébﬁé’z,%ntaﬁﬁé 2004 1hER I8 R nilyYet¥ietded Xd 10 BEPR L], 1 mM

d. trat th
T, s, o e EP BRI PRRE on-of cell growt h
. for €Helkngsit metbi domaipds in¢ubged withenigrombniles, 1 GMoAKIH(1dMgCly: Na-
ATP), aﬁc?éo&u%odnﬂ atCZQ‘& ﬁl%hffer\eﬁltzhﬁ Ogt MMI?@H@E@Q %bj{, ¢ ﬂﬁ\fﬂﬁmt lnnM

al one is fined as 100% rovvt or. the assay,
DTT, lg%M <FJ a0\ KC&foEé‘FaF%O“t‘Srt@H?%d oMsiiyticpevitha final
buffer cmﬁﬁlﬁﬂ 80 oM MEFES\ARE SEmMEDOMA. Il:@de@h(}éphaﬂrﬂlﬂuﬁ@A'SD hdvaryss

racionl SpHEEE I b Moo RER SRS L B Yo o G

16 Pornts G er ‘cur
buffer cmtmmng'vg’l 1 raﬁ!efvfcqemh AWJ@Fh)RJ @uemyh A sor@betﬁlorienghabluuwme red and

0.14% gl 1%&1 tenbif ema%qg@&m ammon(dﬁl BOYERRE BRGE Rl 815 M
uorescence 0-1 he inflection point is

sulfuric F‘é “3& IsiprEbALSr gy @wteees%? ‘F pd theehsprbapes fibegpospho-
molybddié doablecisateisaet atfddnapopt osi s by FACS FACS analysis is

“Sedsfhlgn&%{r@bﬁﬁ%‘i 4 9§ 35‘?—4'1 { %2005 %é%’@%oéji‘qg‘zonaf Eﬁtlz-z

cel | uée opt 05
and 12-Fipthe Egamnies werertested in thaabewr aswp endaf@uné fp h;we @éCsoé S0 | s
are seeded at a 15 density of 1.4x106 cells per 6cnR

I [ g cul ture dish and all owed to adhere overni ght.

: @fﬁéi#@—é%“ D treated with vehicle (0.1% DVSO or a
titr aelome gleted 96 ofell denpoilimg dfshas aBledsiich tar dlow Fa lldganimnig

dlﬁgﬂgé 2, & 52 Bl C?HEM God {Bgcu% vk e!ufﬂ%

growtthh I ndi c o eAnrr?es an ]1\6 lete Yeoceﬁ{%ﬁ.% d%

compoupgs jafe agler pnéztlg pging one-half log utrauon to all plates Each titration senes 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 serom.

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 conirol 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 flucrescence 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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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
WO 200§/0193¢5 1 enpved. by aspiration. Cells areP¢HERI4/025980
i ncubated for 30 mn at 4C wth RNase A (50 Kunitz
units/m) and propidiumiodide (50 gg/m), and
anal yzed using a Becton Di cki nson FACSCal i ber. Data
(from 10,000 cells) is analyzed using the Mdfit cell
cycl eA entetbNisiGo wdedived bypladfgteompoand dpasentration prethy x-adgand
average E&c@t ihmbition 6f Qéll ﬁovﬁaﬁ i 8dch h§atﬁ1§ pdivied tﬂ@)ﬁ aﬁﬂs er&!vlﬂ gf cells in control

qu und co ti.on on he” x- ax ercen ag

wels Ve G e Yifpaebig RJP%%I‘%F@B%‘FS 1008 oyt fq%@@ﬂ)ﬁ g gyt
of cells trdaterd avith mmmmdmis chmsredBaihiy veiab. Bx)bpﬁ’e&rpinmpusd Bdfﬂﬂateﬁﬂlhs&ﬁto
calcmat{}!e%gﬁt%@etgﬁgg)mﬁ& h Hiakif hfues i b RoRARA Yty Burve fiting.

ing t gma ram
Percent gyjigtoxicity is@efiggdpsat usi ng | ogi stic 4-par amater curve
fitting. The inflection point is reported as the EC50

totic arrest, A siml od is us
% eyor@gFhocebire IR RIEbse) I CIOFEbR s Here, the
per cent age of apoptotic cells at each titration point
Themﬂ&ggnﬂgﬁgg%%qsmgcﬁ&g@éﬁb um iodide fluorescence) is

plotted on the y-axis, and a sinilar analysis is
carried out as described above. 30 VL

I Wﬁw to Detect Mbnopol ar
o0, S Dl o VRS 55060 40l o
to induceppaptesish @ﬁwrmﬁd?i‘@b FOH@N ip p freated @O atign Of@elllSL C@s ole s&cl6t at a
density 0P 1.x198811s IFePEc:nig %%Age ??&glg?féﬁaﬁltaggbﬁ% acﬁ@rlé E)\?egmﬁﬁ e 'cﬁ% @éh
i d

et it AN o PEPR et Cosott Lo 16 R, aliowig rament,
cells are haveestedibyetey puinibation ftehedmtiqaed iitlesaind polibied BSdentifipatibn! Celll@ilets are .
rinsed in PBY bt fixAd 1n®her IB&%FQ%{E}'SR)&H é%@é%@:‘i S 1oﬁ€' a and drug

ar e asplrate ana er an are renoved
f r omPPHAC) agd ysissatileget SORN0 Tigednelts m&wﬁetpbuﬂﬂaﬁﬂ%ue@ew is
removed bt dspiiftior, QR0 L B&iReubitdd HISIARA AQPEOIBORNEE Af{gb K& Bedm)

o AU G 5 o2 e e S
10,000 cddle)ds #relyzedasieg e Madfiticéll oyclz exhlysis tdeting sfieram mueﬂtﬁhw rat ed

t hr ouglc %r%&ﬁﬁ@:ﬁ%est 1§d%fﬂ/e%%ﬁ?fogiﬁ% &n%o%ﬂd%gﬁgeﬁ{gﬁon% | £168xis

are |1 ncubate rimar nouse nonoci oha
and percetagg of esllsn the, (/M Pha%?toif e er-‘;li cYRle tonracioimation paish(asimgasred by
propidiufl iodidé febrekedntt) on thablakit. I}@@aﬂﬂ}sﬁ ﬁ@derf&ﬁieﬂ o th:%iﬁﬁdl’ldﬁ program to

calculate &Enlfl%?lg%]%om V\ASI?ﬁ%P’@O%C grpf‘fafé‘%‘ef c;uare %ng' ¢ E.g %81\5/ Pe,Prmri]: |1sqeporte<{ as
the ECs, foomjteligatrestl A dmidao meithod/is sed tobi@um@e tl\‘nﬂoilf@emﬂ BCudatapaptosis.
Here, meg&@éﬁ%ﬁe é‘tflbép”tdﬁ? Héiﬁ af ﬁgi ttQfior gé HM%& ﬁbterﬁqﬁé@?y opropzdlum iodide
-CO donkey anti-ra
ﬂuoresceb%} Bl ﬁ%dﬂ%ﬁ)e Yokis g 4 s%ﬂfsﬁﬁm caprisel o e dasesibed #6%% oom
tenperature. Slides are then washed and _
VL !lﬂﬁh%r Eé:i]llc %rovsvclzot hto'ﬁ%?ec{ﬁono %33;%2 & = \él 2u ?lolo)z( € o IDlNA '

i mreMsthers fortijnapnoflyeresomeastaijinmef DA, fubuloy, esipereatrin are
essentmllﬁhﬁe&ﬁﬁéﬁﬂ@Khb%bm oNEBEYPIARN Biol 456! 99520860k iR AL Sudies, cells
are pIated! on txgsue g.ll ture treateJ §ass 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

i

are aspirated and the chamber and gasket are removed from the glass slide. Cells are then permeabilized,
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EXAMPLES Exanpl es provided are intended to assist in
a further understanding of the invention. 15
Particular materials enployed, species and conditions

WO 280581928% ended to be illustrative of the i RGEHEIOBHP2EASE
not limting of the reasonable scope thereof. -48 WO
2005/ 019205 "‘PCT/ US2004/ 025950 SCHEME 1 0 O NHz N~Ph
1. NaOH HO 1. HCl, EtOH Et0 allyl brom de, PTC 2.
PhCHO, TEA 2. HCI, Et,O01-2 1-i 0 103 O p O 2)

fixed, vidstie R@I blotiad foDRomspedific #ibdly binding kbcbidg rethdrylereRoeth piotnel. 2

Paraffugemb@@ed uﬁ@ﬁsegﬁbn} ard déﬁ:a%g&!l wﬂq'&g:ﬁg M&'ﬁégﬁ%@%}x léﬂ&anol
series Pgafzta Rlpclan%swewamc@eteq:n prigoargantipodieg{mppse pRopiops) ayi-o-tubulin
antibody Bt DM1A) froRrRdildied C8ID; HRiGolyctohdl BSi-pelicdntrin hntibodsBirdth
Covanc%,]ditheJJ 1:2000) overnight at 4°C. After washing, slides are incubated with conjugated

- secondary antibodies (FITC-conjugated donkey anti-mouse IgG for tubulin; Texas red-conjugated

donkey anti-rabbit IgG for pericentrin) diluted to 15pg/m! for one hour at room temperature. Slides are
then washed and counterstained with Hoechst 33342 to visualize DNA. Immunostained samples are
imaged with a 100x oil immersion objective on a Nikon epifluorescence microscope using Metamorph

deconvolution and imaging software.
EXAMPLES

Examples provided are intended to assist in a further understanding of the invention.
Particular materials employed, species and conditions are intended to be illustrative of the invention and

not limiting of the reasonable scope thereof.
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F F triphosgene Ph TEA N -OTBS 11_9 G O -49 WO
2005/ 019205 PCT/ US2004/ 025980 Step 1:
4- Al'l y1- 4-phenyl -1, 3- oxazol i di n-2-one (1-4) To a
WO 290M¥ASI on of 15.8g (416mmol ) of LAH powd€TAUSHIGER8M
of diethyl ether was added 18.3g (90 mmol ) of
a-al l yl -a-phenyl gl ycine ethyl ester (1-i) (prepared
according to: Van Betsbrugge et. al. Tetrahedron,
1997, 53, 9233-9240) in 75 nL of diethyl ether at such
arate as to 5 maintai rsgEMiEe reflux. After stirring
overnight at roomtenperature, the reaction was
careful |y quenched wth 27 of mater fol |l oned by

"ﬁ\ﬁbﬂ
stlrre for Lh. The solids wer d_t hen f|| y

the ssTuion n ted. T¥ 'eS|due oIved

in3 of %&g@t@ &ﬁ ed o 2804, ang b mf'é

concentrated to provide the awng al cohol as a

colarless oil. The am no al cohol @4%59, 25 mol ) was

di ssetved in 50 nL" 10 of CH2CI 2 and cool ed to OC.

Fel |l owi ng the addition of 5.4 nL (53 m})I) of

t metanri ne and 4. (2 nmol ) oé)

1,1'-carbony|d||n1dazg? 6 e ni xt ur® NEERNEs M2f1P2

N drper ab-dddland qi | to stir fémethyd-2-bitene
“r'éacpi on vva t&?ﬂlﬁ%lnpe a separatory funnerl,
wasided jt i Wi r dri3§eMeC!H4HC1I\IaZSO4
and ontentrated to obt |n oxazolld g
colorless oil. Data for %4 HNNM (50 13) 8
7.4-,7.2(m5|—|),66(s H)56-5.5(m1H) 5.2
(m 21 ©5 (d, 1H), 4.35 (@, 1H), 15 2.8 (m 113),

2.6 (m%ﬁ) pm Step 2: D est 1-5) [ on of
: 68gu(3§34;\1 ) of 1-44 in 50 h%%@gs
. ¢co to and pims dth the -
S&I@ut n uRgil | or'iper/si sted—02was
ol

n bdbbl e 91@8ugh2 DAL he sol,g\'t-r@n f drSuzekini nut es,

| owed byp30 minutes with N2.QAt that tine, 491 nL
(6.7 refes) of dinethyl sulfide wdsbadded, and the
solution was stirred overnight while slowy comng to
room terrperature The volatiles were renoved by

rotary ayaporation to provide a bryg Thi s

ma B suspended in I L oF—§ | gnd 200 nL
(1'9 % ) of 2-nkiladH,EiOH ene dded To this
sol uti on Wwas then added dropw s& e of 1609
(1. 33 nol e57of pNaHIBSCLdmd DX (774 h 25
NaClQ2 i n &8 of. (BPAGIPIXEt er t he addi NI s BS
conplete, tNe nyxture was stirred for an additT onal
4h. After @rating the |ayers, {18 or"éani Cc was

concentr at by rotary evaporation, the residue was
di ssol ved

triphosgene

TEA
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35 .
" . saturated NH,Cl solution, and extracted twice with EtOAc._ The combined organic layers were then

in Et OAc and placed in a separatory funnel with the
aqueous phase fromthe reaction. After separation,
t he agueous phase was extracted 3 x with Et QAc, dried
WO 2803920E2S04, and concentrated to provi dePCT’y%O‘”Q%”&
yel l ow gum This residue was suspended in 500 nlL of
MeOH, and HCI gas was bubbl ed through 30 the sol ution
until it was nearly refluxing. The flask was then
capped and allomed to stlr overnlght whi |l e cooling to
Step 1:r oom iy e iy giie

evapoq@k&&&h& 15 @;g%ﬁ% Lm;@%@em%abm)fafew%ems

colum in ed w th _Et QAc/ hexanes
added 5r3g (0P HE “ﬁBf‘rwll’he’@é&h@fmeé‘%‘ﬂé“ﬁ%ll—é) PB’P%FFI;“’@ Fipa i
Betsbnfg@eﬁdt du e"ermadrah $993) ﬁeﬁtswzﬁpﬁ 76 Lk didihid ethed bl a tat: D6

mamtam entle 1('5:8 %ffaé f%%r?n 0 era;mht%bro%m teﬁ?érhg%%%%ﬁf%éﬂo\%%ﬁrgﬂﬁﬁ (iueuched
with 276@%@*@% éqilgwgﬂ;y 27 pflrof r1598 BTa@H endiimally §2aminefovasr| &aeatity of
Na,SO W5 Radb® aﬁdlﬁé‘?ﬂ&%%s éﬁrkéﬁ SordROTHRsbIids Q¥R RN GRdred df and@R solution

concen% g-E% %ﬂ Ma&%ss\ﬁv? oY ted %g ,('dglﬁ%(il)‘l\r!:ﬁl %qugﬁ cgncentxated io

providel theyaein® alvelicd at dvelvrless 5l THONEIBOBLDIN 205 2P o) $200E00EEH SOmL

f
oo A DTl A s OB Il 0
womol) gf 1y lfreatpampleiimidazaly %tu&vw Warened 1ogoQm tepRTR{jTe an@élp%ed 1o st for

4h. Thé’l@bdl&vw@lﬂiéh dumftean{tcoar separfory fubDYRvasted ©bcdviith, 1IMOBOI ShteSdried

over NaiSAa‘;, angc%xgen gladtg thmgxabzatdgnohfi,%gs acgloggss %g@l%gﬁr;ig P%ﬂf[g(SOO
MHz, CDLL) § 7.4 -4.2(w, SEDH)6 (o,00), SHRME (ESH), 6.3 (o, 28D .M S{ANED 4635 (d, 1H),
28 2.1423. Found: 5 372.1412. Step 3:
(m’%)sphglﬁ\f% dll%)z/dr o-1 Hpyrrol o[ 1. 2¢] [ 1, 3] oxazol e- 3, 6( 5H) -
di one (1-6) To a solution of 18.6g (53 mmol) of 11-55
Step2: i N 15Diesidr (D) THE at -78C was added dropwi se 58.6 ni

(58. 6,00 Jn o?%&lg%%t ) oif 190 SHo o &i"\{%?%lé@a ﬁesﬁfot “Fs"c and

stlrrln erature
ozone W bublag qu&lhtbwwuam@bi mﬁlerlé@@ploowrm ) W@m bu‘eblqﬂéhrﬁﬂgh

the solutih fep%gﬁ#h&&pﬁn@&ed b§ 3@2%% dtnth 1¢2v Q% ﬂah&liﬁe 49?11& (@nmo%)eof
aimetry i S N SOl e room,

temperaglie. éﬂie onlgiles MaRSédovadhisy rotmy@mpbmﬁdirﬁd proviliea reven ol hivansaterial

v Susgégge%%ﬁf&f%&b Q.Patl s,(fl \%eﬂraéag)rozrﬁmh%e@[ﬂb éJﬂ ?%ﬁ%ﬂ%ﬁr{r&n -

solution; wpg thewaddefl dsonndss amixtirg pRIO8gI (L3 meles) el On end e 6 £rmpg)) of
NaClO, P800 Vdf 860 1A fods 1R 2Bt AV aE amgﬂﬂté, the riétird wheirrdd 167 an' aillififRal 4h.
After se&asrgngg %;qa’ifir%-iﬁlo%gagéevgs' gﬁ}‘ﬁj]iéateod tg( rét%rny e 2 rhtiog,' tg? l%gldl,f]'ib]ég- ZIi’ssolved
in EtOAz'.a@ﬁnls(c’dd m]ilehp:araﬁ).rﬁuﬁrd’ wﬂﬂxhel‘[z)quéz;pnpha’se&ogp’hmeﬁcnon ' After se’paranon
the aquﬁ%ugélas% Wk éﬁgtgm%té)ﬁkz A e 7&?1 g&rﬁé‘tﬁﬁt@d 10?%%r LQqg

1, 31oxazol - 3- one a suspension
of a yellgy gpm 2’51115( regidueriigs gusppded in 5;09 ol pf Ph@dﬁCl Fayw/ag pubblpg hrough
the solu@SunBI ko4t nekir g Rafiusi@g. 1Phe Zlamwaé &ﬁn dappadahg alfvedto i overmght while

+ coning P thlsRetre; DI RGIeLY OB T 5 A PES D e SR s lonced

onto a sHlihegebedivem ih FH;Chh endsbited miith FtQdcghex dnesto providethe tyatbil estevan a pale
orange %\PJ Thi gegldﬁ{‘\gas%s&?s}elﬂﬂ 0 m?;fof S 451t %goléd]i% 0%, WZ)G ol g.ZO 5 mmol) of

henyl bi s(tyrif - met hanesul Ehonlm de) in 1
tert-butyl bromoacctate was added Eollowcd by 10.6g of NaH (264.6 mmol of a 60% suspension). After

the mixture was allowed to warm o room temperature and stir overnight, it was quenched with a
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THE was added. The cooling bath was renoved and the
m xture was allowed to wane to room tenperature and
stir overnight. The m xture was quenched with a
WO 26308928% ed NHACI sol ution, extracted tw BETHFAPHEFBAC,
washed twice with brine, dried over Na2SO4 and
concentrated. The residue was 25 dissolved in 75 niL of
DME and 18 ni of water. To this m xture was added
1.299 (30 mmol) of Lid, 3.2g (30 mmmol) of Na2CG3,
washedavint] bineBdyicd 8@r Nugb0), c@keniathd, did theresidup paifich bpsitaigel aci d.

B B PSR ek Y

(SOOW@%MHTF%B@D 6 G AHR &S5 ol iady (dnd o365 r?érD 35(d, 11),
3.35 (4,183 G2I (@NHY/a 2 (£) 98 eh. BRMIQES) caIE’d 30+ NE R LEH,.NO,: BPRIM3. Found:
372141éerrperature diluted with saturated NaHCGO3, and
““Textracted twice with Et OAc. The conbi ned organic 30
| ayers were washed with brine, dried over Na2SO4,

Step 3: CONCeLpat dfarﬁi; RElof1 9% AR bl RHabYe Ald) @ gel

chr oma ogr apny. anes to rovide 11-77/ as
a whi F? Sfpenpt 1%& @3 D f&_% in 159|NF¢Rf¥ # -1 was wideddggpwise
58.6 mIG(58.6 amol) #f a3M stlutibirf LIAMDS i6TIR. (ARer ﬁﬂﬁﬂg foﬁh&t tﬁﬁi:,teni)Mature, the

coolmg é&tg wz(sgﬁ&%}_% 35&213 resdf:tfgavami_%w&‘f' troo rm(na'f i[%t g 3‘&1%%@'1 . aht, |

The mnm@w@ quenghed @i 2 satmaed ABLED BN, ORGSR USA FIAAG NBDBDIwWice

* with brisd, @d dver &22@64 and concentrated. The residue was dissolved in 60 mL of fom:uc acid and

heated aHPZ)Eéﬁb)B yk yaf fe&%g& S ¥| Xe¥ %%El%?%dél}eéesgﬁt g/jis mturalfle%rw?th
CH,Cl/baxaqes/Rg0 tmrprco’ide 1645 g bdige. ssndnmkeoforn_g "EOAVR 55001V, CBCR)S 7.5 -
73 (m, %g%.é@ 185, £ 3y Mg ess (dhﬁgF %ﬁ(gggg%t(ﬁoﬂgn,% (d, 1H) ppm.

t o room tenperature an
separatory funnel with EtOQAc and 5 brine. The | ayers

Step 4: wer e MM cswm@gs&ﬂwomtzrcmgﬁﬁdazbw &8 (1-7)

L b RResr SRR BEO) SR R Subl S A st BRaa,

dropwisg 12.30mlo (12 @ ennaol)veihia tM solgtginjofl NaID$ mi BHH. Afieistinag fon d0moh, B
solution s :Qlt)wg't'g % to @)°(L5:91d 61&3 ﬂéremh) Tﬁéfsolhﬁn(i% 9431? ccﬂ;ﬁq b;ckaggn to-.

. é\& é) A e resultant_ suspension
78°C and,g,solugien ofAeide 6@@ M*FF"&H’F -PhenybisgEBeargmethpaesuiphonipide) indQ mL of
THF wa€itda4dl The coskagvati v&taWeﬁﬁvddll aﬁcmhmbaaﬁc wa@l Ril@atd Wmh@%&@ﬁl

temperat%% gﬁtﬁﬁ} 5Rinf t gggxt Tg tevr]a% Eltlselﬁ%xeﬁ i ex%sa ﬁ%&ﬁ%‘;ﬁ? 80! ualgn f%ragtgd
twice Wlﬁls‘it@f\wifﬂa:hed tyise wh bm driefl gver NasS@; artd lepiopRtp 8@ 0T v sesidue was
dissolved#9%4 AL oPDNEQnA 18/mB of Waker OB this fuidtire Rraadfid® 1. 2::% é&)& m&oﬂé LiCl,

3.2g (30 So&u’ol) io%&?%ﬂgg_, glzd(szl-ss (% L 1 1 olpof, S@i(luomenylbore:gc '%hﬁfolmwas

then degSbedpvith N, Fein amﬁnumﬂo\@edrb@mladdmmf 630 g (0SSt git € 1-8 15
totrakis(ERRAMY it c}’%")&[ﬁn 5 @k ke‘iﬁl%ﬁ %ﬁé"ﬁ%ﬁqe&% 'bﬁdCngréil%fnoled iye0m

temperaf%J d&iﬁﬁ‘?d with ﬂam&a%dl Iae ﬁ%ﬁﬂﬁaqtqql tﬁ!emxtieﬁto(%w Tih c@mbiingd organic
layers wélé @hshod vAIKIbARY, dAdd oq‘giQJ amd,;,moﬁbentraﬁﬁ 3411& ik %idué'i?dﬁ@e%ﬁﬁ t§

o Y T E b s & e L e B 2 AR s e

. CDCl3) 8 7.5¢.7. 3 5H)) dil c-3to(ch, 3M)a6.8 {si 14 4. @{dul}i{)ntg'zs (apﬂl)y@ (d, 1H), 4.25 (d,

1H) ppuORRNES (X Blic: DRE: IRet CQHRENO,: 314.0987. Found: 314.0993.
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m n and the second enantionmer has R, = 6.9 mn. 20

Stew7: (2S)-2-({

[tent-Butyl (di methyl)silyl]oxy}nethyl)-4-(2,5-difluoro
wo 203809 - 2- phenyl - 2, 5- di hydro- | H pyrr ol eptr/880banyso

chloride 1-9 To a solution of 1.95g (6.6 mmol) of

triphosgene in 25nL of THE at OC was added a sol ution

of 1.31g (3.3 mMmol) of the first eluting enantioner

of 11-88 and 915 pL (6.6 mml) of triethylamne in 10

m. 2 .
sieps: M 23 8@&&5@1({& Q&h@%ﬁp}é& é{fﬁ%ﬁ%@@@pi enyl-2 5 dibydro-

Costir exi z C
wat er Aam-,ger,%fowmﬁg ta% RS iw@n SQILHEETH WAs oG @9 MJN@@H was

heated %?%E(Pgﬁhacodlgcf i %%e RS d %{%gigxgge\é :nga? aasleﬁ'ﬂrq?gg ?Lfnga Wltli'l %V@Ac and
brine. T3RAd52rs @i 20 SH, 'th34l@1¢0ﬂ5@11&.8 wioaxivatted 46ide WiBPEOAc S dfbined
organic éﬂfgéf v&):ileg\%%d Rizdd \Hﬁzo?ﬁ dgﬁds&fx% W J:e%tr%\}go pﬁvé%: a whit

solid. Ty this ﬂaslsweaaﬁ@éé? By of CH.Cl[l 23 4 mavofiiof iwideagleand 1y 76g €ilg namol)
of TBSC), aﬁmrresﬁuaﬁt sﬁfpeﬁiﬂﬁ&taeftlrﬂed 5veﬁﬁ>gh& The A Svaddidated Wb CH,CL,,

washed B P o P 0 condilfut e e oa iR Bl R

chromatpgrepiy W@tfl EfQfchexiingsiig PJPVléflrﬂ_&&a adhithyalid aPaa for S THNMR (500 MHZ

CD013)B%I—©C§6(111,€5}()8151 bglg (xﬁ;Q@D ml(% ggig 258 dtalefr}%)ﬁg@dlm 3.95 (@ 11D, 375
i on-w s
d, lﬂ)ﬁg’ Pﬁgﬂl\ﬁkgmcéﬁ%qs PPhe reaction was all ovved to’

stir for 4h nore at roomtenperature. The m xture was

Siep; 0 Ut Efleithoklle SO OB dnd 1.5 L of EtQAc, and

the so Wer e r enove

was pReselsipniohthaensutiomenswgs sarfiadonichromatngraphisalipusing a Chiralpak

- AD® 1038D@k edleeh with 1€ iSRS MBS (R 0. 8% HieflylhMing)Fat motlﬂ./ﬁaﬂ

s S RS LR P RGE  € hbfcr
hexaves Coitic@ 1 iathylemipe)tahbmbimikinficasedrthas Gist duting sictilie ss:ntiomaa hisiR,= 5.5
mmand%%ged&d &Ent%%m €4 hfd) was slowy passed t hrough

he solution at a rate so as not to i ncrease the
tenperature of the solution above 35C. After 5 mn,

Step7: t he rESHLHRm-Bag[daxEIDlyRod akhylved, stcmﬂlﬁ)tdphm@l) -21pA&H-2,5-
temPep A G Sk YAl HiSiaypbal 1 es vere then
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,S0;, and concentrated to provide 1-9 as a brown oil. Data for 1-9: HRMS (ES) calc’d M + H for
CoHaeCIF;NO,Si: 464.1619. Found: 464.1625.
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15

renmoved on a rotary evaporator, and the residue was
purified by silica gel chromatography with 15
Et OAc/ hexanes to provide 13.6g (58 nmol) of the nethyl
WO 2885089205 s a vi scous oil. This residue was PCR@§2004/025980
di ssolved in 200 nL of THF, cooled to OC, and 10.3 nL
(70 mmol ) of tert-butyl bronpacetate was added,
followed by 2.8g of Nall (70 mml of a 60%
suspension). After the mxture was allowed to warmto
room tenperature and sBCHEMEEANI ght, it was quenched
with a saturated NHAClI solution, and extracted tw ce
with Et OAc. The comnbined organic Iaye e then
washedawibh brine, dried over 20 Na2804 concentr at ed,

and t hefresidue I;)Mg,wl(by silica g mat ogr aphy
wi t h Het hexanes tao _prowul de 11 as aj cphor | ess
oil. O/ 0 CTIU 10 980\, S 1B O
7. Pnorerveo N8 Mkt Bel, 1 2_ o N
NaOH, AN Cco2Me I.NaDI, TEA Bu4 -1 Cc1
1B-2 thMINHCIBmg@ LDBthen -0 -0 1B-3 O

1-6 51W1: Methyl 4- et hyI ene- 2- phenyl proI inate (1B-2)
agueouys sol gtl on (300 n) of phenyl gI yci ne mst hyI

n—_\-\ e o

Na OH. Td4igptasicadtise ddl!l ag {78 mmmasaf Laﬁtmdaldﬂ mﬂ. oﬁﬁﬂtﬂlﬂ ménL c(f3

CH,CNnd 98 rﬂl-%&wategaﬁs aﬁ&’éﬁgbﬂ}%ﬁraﬂég %(zbg%torﬁé% @ﬁ‘é&ﬁ{og% Idrgh:‘ig
Sodium Pg’g)dqte’evgﬁ 6g,§ﬁgrmﬁaﬁa s thga:sad@ﬁd PAGPR WigE PY§T 1h with rapid stu'rmg After the
additiontvaks BEpIeM, ﬂfetrdraaioa Wﬁﬂﬁwécﬂi@ GtirTbr)th adoeh ot FodRlt@6herdtuted) The mixture

|
was dil et%I“Ptrﬁlsﬁ(?nt}%/ L%’e wa dq Sm‘ of IEt acct, arg%ev\éléds avcl['e r%l)lcgedﬁbytfﬁé?éto% (5[‘he
filtrate w28 @chdLn) a anfdatmitmed the pthises sgparaied, (18 age® phdsy extrfdiel twice with

EtOAc, Sk 98HMifed %&%JHE i)}ﬁgbs %s%ecﬂt'wxc% %Itﬁ ‘ﬁﬁl{e M%% ovkd 1‘11&125%5 ef‘oﬂo@ﬂl@
concentrate portlon of he i m ne_residue

-concentygtion; ¥ ey jokd was dsselverdy ?%Id?féﬁﬁ%? Bt ghees elfﬂb( Pﬁﬂd

" through &R dolhticnat £ete\sd dnofltd therease the temperature of the solution above 35°C. After 5

min, the reaction was capped and allowed to stir at room temperature overnight. The volatiles were then -
removed on a rotary evaporator, and the residue was purified by silica gel chromatography with
EtOAc/hexanes to provide 13.6g (58 mmol) of the methyl ester as a viscous oil. This residue was then
dissolved in 200 mL of THF, cooled to 0°C, and 10.3 mL (70 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,C] solution, and -
extracted twice with EtOAc. The combined organic layers were then washed with brine, dried over
N2,S0;, concentrated, and the résidue purified by silica gel chromatography with EtOAc/hexanes to

provide 1-5 as a colorless oil.
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mL of 1ON NaOH, nethallyl dichloride (50.0 g, 400

mmol ), and Bu4NHSO4 (3.59 g). After stirring for 10 h

at it, the reaction was diluted w th dichl oronethane
wo 20030120 organi ¢ sol uti on separated, driedcnuenos/disis,

filtered, and concentrated. The residue was

redi ssolved in Et2Q 1IN HC1(200 nlL/200 nL) and stirred

for 2h. The aqueous phase was separated and

neutralized with 1ON NaCH (to pH 8). The 15 aqueous

m xture was extracted WiyhEigAC (3 x 200 nL). The

conbi ned organic solutions were dried over MySOH,
filG@ered and concentrated. The residu s di ssol ved

‘ N Ul neuPh@HOzed (to pN.8). action_ of

Bre wit vBOROEL (X 3) f diyiANg. SHEr

l\/gSO4, filtratrat+em—ant—con ti on providet——
Crug 3-2. PULiDAMADINN20E,t hi ﬁqr e@QﬂN@ by, (ﬁ]bps[IEA

i
pgr aphy ( (EH 0% EtOAc exanes) pr B}g
pureXiB 2. 20 Dat%a Séis 2:" HNMR (500 MHz, 8%%1 ) 6

751(@12 . p 5.03 (s1B&), 4.95 (s,
(m 5 41 {m 1H), 2.80 (m 1H) ppm
-54 WD 2005/ 019205 PCT/ US2004/ 025980° Step 2

7a- Phenvl di hvdr q 2-clil 3l oxazol e-3
6(5H)-dione (1-6 ;‘é%@ﬁ{s%}ek‘r@%n of LiAIH4 (7.14 g, 188

mml ) in THE (500 nL) was cooled to OC and treated
S tion of ester ¥B 2 (1 g, 47 mol) in THE

pr 20, theR-DM$t er or 30 5 mn at
gact i on was cauti Qusly enched by the

e ) ), N5%yq NaOH (7.1 nL), and
H2Q (21.3 nmL). Solid I\Ia2804%a_ added and the m xture
#¥rred for 40 mn. The m xtféire"was f.iltered and
dBnceppmat ed. The residue (8.2 g,1:83.3 mmol ) was
di ss d in dichloromethane (300 nL) and treated

--vmthtrlethylamne(QOrTL 659, 65.0 nmol ) and
Step 1: end- naig 2 4yl ) After

stir ruefoﬁs’ 30036(1 mI.)toﬁ plgeﬁﬁ g[y@ﬁ@hb '_%eyi@ﬁ{(g '(iOUE Plas t h
washe i ne.

w6 Y NP, AR D bt e 5 B

The combiged drpanit exttects glerptdriesthovef MgSeh, filesddud cobBnBated, g‘haregﬁueatzﬁ B g,

344 mmms iskdived m&%ﬁlfﬁ{cf& @EP Gt t%h?ﬁﬁ J«?tﬂ %L&Qdéh?ﬁle'd% ’

vvas assed through the
364 2. 38 amE o B SFBRLIPEE e rrion it tted RSO GANOGRLA sehepobed wih
water (3 X150 mdrmmtghnxdsottﬁbmisaﬂw dveiEMESED, filteyed, anddnSénr@EB AYBition of
the umnevi@srum}gﬁiﬁ% lﬂ)d m@éﬁf&ﬂ?gsoﬁ\fﬁ:} I hfccl)]?]o% u&taﬁ n(gﬁ? 131&0 o@tr%F b at}: ?g()
wl. of 108 NaQH; methpllyd diciperide (500 26400 Dencd), frgBuaNIESO,' (F-HIGR Aﬁﬁ@tnﬁhgfor
10hat ﬂ%@uoﬁ% dituted J/lt@dléﬂi&rorééﬂ)ane ﬁ:rthe cggamc 1otuibh @parat%d édjover

MgSO0,, t:}lll ed, e?d goré:antratf!f:g Thﬁ IWdue ‘5@ r%sgwgy 5@@5 gIFch tzoo lez mi.) and
stirred foPZhT/’IlHSR@.@dJs PRBOBH serBfatdiEhn rkthdftbAGEI 10RINGBIAQYRHZ). The

- aqueous mixture was extracted with EtOAc (3 x 200 mL). The combined organic solutions were dried
over Mg3Q,, filtered and concentrated. The residue was dissolved in water and neutralized (to pH 8).
Extraction of this mixtare with EtOAc (X 3) followed by drying over MgSOy, filtratration, and
concentration provided crude 1B-2. Purification of this residue by flash chromatography (Si0y; 30%
EtOAc/hexanes) provided pure 1B-2.

Data for 1B-2: "HNMR (500 MHz, CDCl;) § 7.51 (m, 2H), 7.42 (m, 3H), 5.03 (s, 1H), 4.95 (s, 1H), 3.71
(m, 5H), 3.41 (m, 1H), 2.80 (m, 1H) ppm.
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15

THE O toluene 5N NaOH Ji ~ 1-2% PhSO3H H2N CO2H Et O N

CO2H 85C, 350 torr, 1C1 1CG-2 O Ph 1) allyl-Br O Ph

2) 2MNaHVDS NaOVe EtO N EtON )0 THE O MeOH Ph~0 0O
WO0ANIW51 CG3 1 G4 O Ph 1 EtO YO Ph Et OPEE@S2avE025HE0- -

3.5 eq Red-Al  H CO02 MeCN N CO2M H THE H201 G5 1

C-6 HXyPh CDI HO ' TN, #Ph bleach OPh CH N NN H -~0

~0 1C7 0 1CG8 0 1G9 Step 1:

(R) - 1( et hoxycar bonyl | am nol (nhenyl ) acetic acid (1C— 2)

To a 0 C m xture of (R) (- ) 2- phenyl egC| ne (1IC1

' d . L dd

mai nt & sn@dasbe bﬁm&n (’Cl4 g.Jp&SmmcdbnﬁHEt(Soom.oﬁvasdoded to 0°C and
treated %"ijcﬁih §dif¥Bn ofteEl@r 1B2AGH.L grlﬁ\fﬁﬁblﬁg_?ﬁl: 5@&11LJ] Byl b mfAl Afsr gtg'rﬁ% for 30

assaye for conp etion reacti on was uenc

min at QNFt tH Tg2ebon yras cwﬁw quefiohed by theadditiqnyof yaten (7.4 ), 1ﬁ%éﬁ NaPH (7-1
L), andGDP €21 etmlr) e SehaiNag S, mds&ﬁnd fBe nfﬁmlwaﬁ@d fo2 @Cﬁ-ﬂmV\@Ee aleetvas
filtered %m{jcoﬁé‘: 1t§a§cdaﬂ{etrea51tdlu g/z%,el’al ‘g%sa IS% %Oé?%c%gﬂ%ﬁﬁo mL)
and treasgg) W}@meﬁé’mﬂ@ Iﬁ%‘dmi«d? inbye melol) W@Pmmmmolﬂ(@li g\§g mmol).
After sti#S@0 01d18'h%.§1tt,|t% rkddtidnlVRs BN Val@l d‘icﬁﬁﬁﬁﬂe %Elne and washed w1th IN HCl and

. g B SRR o LA FCSE Rl L

(9.2 g, 4% 8ahmpdein dithloromethane €200 WE] RaskBolédas ;780 4nd,ozdhe 9/3s fHasked throagh the

: solutiontmtl 4 Wue c&%ﬂﬁersis?ed.‘]'ﬁic%olﬁgon(\ﬁ& purged and treated with dimethylsulfide (35 mL).

After gradual warming to rt overnight, the solution was concentrated to a yellow solid. Trituration of this
solid with Et,O provided pure 1-6. Data for 1-6: "HNMR (500 MHz, CDCl3) § 7.5 - 7.3 (m, SH), 4.7 (d,
1H), 4.3 (d, 1H), 4.2 (d, 1H), 3.5 (d, 1H), 3.1 (d, 1H), 2.95 (d, 1H), 2.9 (d, 1H) ppm.

-55-




10

10 H), 5.78 (d, J= 6.2 Hz, 1H), 5.41(d, J = 7.1 Hz,
1H), 5.250, J= 5.7 Hz, 111), 4.12 (m 2H), 4.05 (m
-56 WO 2005/ 019205 PCT/ US2004/ 025980 211), 1.24 (t, J

wo mosf0dz, 3H), 1.06 (t, J = 7.0 Hz, 3M pErAbiteddbsed 3,

100 MHz): 5=175.1, 173.6, 157.3, 155.8, 137.4, 136.1,
129.0, 128.7, 128.6, 128.2, 127.2, 127.1, 62.1, 61.5,
58.3, 57.7, 14.4, 14.1; M5 mz 224 ([M+ H +,
CL1H14NO4, calc'd 224.09). 5 Step 2: ethyl (2S

4R) - 5- 0x0- 2 4-di nhenyl gdgnoeaeol i di ne- 3- car boxvl ate
(1G-3) To an 85 C sol uf“lTn_o"f—lc-Z and PhSCBH (42. 7gm
in tokyene under reduced pressu (350 to was

3

sol ut iF6H2€€! benzal dehyd et h?hC Mg« 3L)
[ yene (5 g) over 1-2 _h. | uene/ VEOHWas™
di stiEled off Tﬁio&%h t he cgﬁlse zof reaﬁ%ﬁsgggn
conpl ation of 3 action e_~sol uti | ed
tb’th/%lﬁ@zldl luted with Tl-lﬁo(36 kR str@yagenesus.
The ]o_ qanl c solution was 10 waShed with 10% NaHSCB
(7.5 ()5 foll owed by sat'd. NaHCCHC9L). The sol vent

. was then switched to . toluene and diluted to 7.5 mJg
tot vol une &vs assay yield) ol uene upon
| eti pn. ThalgR r (g e he e&lht 75 C and aged

honoge e 8lsNa

% | i hgy 1C NaOMe
?)yst A \Ag—Wren—t‘hE‘—'s y rac 40 C_treptane
(2.5 fed. The slurr codl eMaQHit and

Step 1:

was addeél| eﬁy ogg{gmtg oyer

filrnSre® to col°%ct the soliBh® ThY solid was washed

wi th 1iclat ol uene/ heptane (5 nL/g) a@i4dried to a

constant wei,ght under 15 a nitrogen stream et hyl

(28 4R) 5- gKo- 2, 4- Bi phenyl - 1, 3- oxazol i di ne- 3- car boxyl a
9 199C 1H R 82)013 400 Hz) 5=7.46-7.37

77 (bsy 111) sPhl11), 3 96 (rz

H, 2 0. 84 1 Hz,
1oo ﬁo 2, 129 N 12@021\'19218 8 126. 7,
903 619 603 8 MB nfz B2 ([MHI+, THF

Crerg\lgyl calc'd .12). 20 3: ethyl
(2S, 4 4-al lyl -5- 0X0- 2, 4-di phei@'l , 3-oxazol i di ne-3-¢
arboxylate (1C-4) To an -10 C sol ut| on of 1C—3 and

(rn

aHDy! - Br ( 67L) in (40L) \NaSTI-'aM@Iedo oI uti on
of sodi | s(t Gtet hylsT | 'f'&rrbtéech n hover
~h, with/t bgnperat-ur e { T4y, |ned—<-5- t'er 5 mn

t he regctl on vvas assayed I\‘or cormpl etion. THe réactl on
n

was quenched with 1NHO L) and dilute
hept an€-f20L). The Ag. 1\gfi§ cut and tHe Of@%m c
| ayer was washed with 25 sat brine (12L).

sol vent vvas svvltched to I\/t:()—| and vvater was rem)ved

sol gtx:oq? oefg%u%&;? 61 ; ﬂ?ﬁeqylgb&ﬁéﬁtx 4kE) J: IT“EF Q%N NaOH (10.6L)

meéﬁwmt%ﬂ%WFl&}nﬁeméb@w B36y Ueem

completlbn dfttheNd¥RidnOREA3ctiod Gl dggd foB1H5/mit @-071052 afdassadkd for complctlon The

et B 00 4 3 B ]

°C. Toluenex2¢L.) pas added and afer MIRIGUGEICNE, OGuAvkipyer sl Ty ol Byer
was assaﬂea-feléleld]ﬁé- sdventk@ienad tolteiené. Tﬂe?sﬁ: of l:b’a@wgs’ usgtpdlrlgtl% itHhe geéxt

reaction ﬁ/l

- MHz) indicated a ~1.1:1 mixture of rotamers: §=12.12 (bs, 2H), 7.99 (d, J = 5.3 Hz, 1H), 7.45-7.32 (i,
- 10H),5.78 (d, /=62 Hz, 1H), 541 (d, J=7.1 Hz, 1H), 5.25 (d, J = 5.7 Hz, 1H), 4.12 (m, 2H), 4.05 (m,

122

fhg{y_c'_ar wgwfh@gxenyg)gqe@ q.j:ld:g 5112 135_%—515 6 °C I—I NMR (CDC13, 400
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30

an 4: net hyl
(2S)-2-1(et hoxycar bpM ) am nol - 2- phenyl pent - 4- enoat e
(1C5) To an 23 C solution of 1G4 in MeOH (20L) was
WO 2e0d3B20530% NaOVe in MeOH (535nL) over 0. PEI/BS200#02398¢ he
tenperature maintained <30 C. After 4 h, the reaction
was assayed for 35 conpletion. The reaction was
guenched into 5% NaHSO3 (40L) and diluted with | PAc
(20L). The -57 WD 2005/019205 PCT/ US2004/ 025980 '
2H), 128 QUL 3 SHE L 0K omsjﬁ%ﬂ’z‘ hanaR GARIG 1HEMES). saprswashed
w th 10% K %(S 2? e sol vent 6}%@3 sil\n %gl}ed t o
1573, 1%%:&?%313%38%} del23p. H%%Hé’?rﬂ@% ) 33> Ftrét vk 141
MS m/z L2IM 2 H]'( el B9 s altddEBalopam nol - 2- phenyl pent - 4- enoat e:
111 NWR (CDC13, 400 Hz) 5=7.46-7.43 (m 2H), 7.39-7.27
(m 3H) 623(bs 1I—I) 576566(m 111 5.20-5.14
Step 2: (m 46 1yl-D.Bhoxazalidge- '-J_..-s" lgﬁ‘ﬁ

(DS, Hay ig‘gzﬁluﬁ@%fl@ Fand BasbE1 @zﬁgﬁ) okl d¥orkoddodlrdbfire
(550 oy Ty Skt Ao b RS 100 MM o opene 55149 oy 21

TolueneBEOB] was Oistiied 6 tHiqueB the Sqursk 4f dactivs Unba c@Gletih M the rigjian, the

solution g'a ﬁ%%% ?lxgl@éd&ﬂlgg%QS%g )UR lrliléglg%_e%}lso Ff:ﬁ% gr%lmlc &:;Zmoxj was

washed Lol iy s HAREHPIpa A solfat vl svbetto

toluene dnd diflked tb Db hﬂ}g&&albfyﬂuﬁﬁ ]gvl Qisda$ ki@llll) willf tbl@é¢ne @pdi, colnfl€tion. The slurry
reaclLon .\Was, aye Qr 0 etl e.r Ct S

was s 7 W P8R ERO0Y Rl UipSoy Lol 16y fitrar e

shurry 1 €@H40(  Heptm (2% mk-fe¢ weshddadt Ahd sty wag@iojed tonhandfifersd togrollect

the solid! FHELLYGR W%Hed amsi 1:1 @Hl&ﬁéﬁe;ﬂﬁﬁ% 1513 Bl sch Rt &i@&@ry censtaavﬁeaghmer
extracteg &V e.Qr.ganic 1% \IN% oC 11

a nitrogefseam ‘préﬁ-oxng A-fieReay-lieeerglifirectrayxela Ty /PRLTG

NMR (CD85]400 Waxs=adeled7 (uanoHs b. mwby 1HR G186 ets| LERB.96 (mmﬂaz?..s&xin, 21,

0.84 1, ﬂﬁ;i i dgﬁ Mfﬁ}@jcao £6-1483, ﬁyg @ge ﬁﬁg%&?%%@

60.3, 13. F(WMQ?%@MH&HWC)&&&SVP zcalpﬁéh?ym D-prolinate: 1H NWR’
(CDC13, 400 Hz) indicated a 2:1 m xture of
di ast{?hr '\U' : ) N -
Step_3 511) € 1 " 4 L =0) N ] ne ate o
611) Toan 38 °Csabutiof bHilC- zm)d allja Bl(t) ﬁmmeEmOL)madcﬂ:ﬂl)azM

solution &f&fﬁgxﬁ Qxi(u%%ls %?m{e%g’gﬂﬁ' (1714_'%3113: lﬁl @étﬁ'ﬁ:e t tNLl%! r%a:’mtélgéa <3
°C. Aften primhp yeactige-yasssayep for Cfmn!stapnfl‘hesfaacnon wag gpenghed yarh 1Y 3 IS HCI

(22.5L) aia Biluded wid Beptane L0T). SThe b Aaydr was26: 20d thd dankc 1ayé.3 was wabHedGyith
sat’d. bna%( I%E) i%& sglvan? Xlas_l_émtféedgd MSRéH ﬁ’}d wSa% ths(rgléfn%ﬂ Qtroplcaﬁy until a KF

< 900pp1TwaslatBievd.STheselbibonchf 204 whS)sed diSttyin Bie next reaction. ethyl (25,45)-4-
alIyl—S-O)(céLSa-dlgﬁ Fﬁm@wﬁs@wﬁu&x@ﬁ@nﬁ mr@bcguﬁo meel%iam 7H),

utton of carb

7,397,354 SRR 6. S0 S GBI S R 2 (R gres; B
= 7.0 Hz (35, "@EMR IO Cimod MH3): vt 2e7) 194.00137:5506T.0, ms IBFc1ASBN128.1,

w74 B0 S R BB R G LR P Bl

(45nL, ca 1.5noleq to Red Al) at 0 and aged

. Stepa: Vi 90&.@ 1 OV EfhodtadbnylhminfiA @EnifR AgEROHE Hhase was

35

separa the mxed Ic_solutlaq wW.tC to

o BoGAR By Gl -4 MEPHIOLT Vs e dep NONhates
(535mL) [pved 9261 b awithaige. terdfdratGe inaintained <30 °C. After 4 b, the reaction was assayed for
completion. The reaction was quenched into 5% NaHSO; (40L) and diluted with IPAc (20L;). The
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60C). After 200nL of n-BuOAc was added, THF, tol uene
and net hoxy ethanol were detected less than 0.1%in
GC and KF showed 0.11% M nhz 194 ([M + H] +,

wo 2608/d193NC2, calc'd 193.11). 30 step 7: PCT/US2004/025980
(7aS) - 6- hydr oxy- 7aphenyl t et rahydro-| H-pvrrol o[ 1. 2
cl 11. 3l oxazol -3 one (1C-8) To the n-BuQAc sol ution
described in Step 6 was added CDI (3.46g, 21.3mol,
1. 25nol eq.) portionw se and aging for Ih at it. 30nL

aqueonsfye Dbt an§ Eﬂe H;ghxﬁrf‘l @aﬁﬁg&q vﬁtﬁ lﬁ‘ﬁ KU 519 "The 9&1%&%&
h@ qﬁ%ﬁ%%ﬁ dg t eOUS hase %ﬁﬁhse arate aqg

switched oy s e o (51 2 o g

phenylpent@g:nadte: NEGIMR (ﬂiD(]iMOdh)ﬁ)ﬂl’?ﬁéd 46 (g, 2H) C7. 393}29 V83D, 63 e 1H),

5.76-5. b;&gﬁngo%chr@aﬁﬁ% fod dr?)gﬂhﬁ%sfs s, 3?12 esg'ﬁ%i %‘(@f& YLGs7,

716 i, $8) 1661 WS Py §5: PGHMR (GG 100 BANO-0 05 LD B0, 52,3 1384

127.8, 1963, |1l11§32 @94/ 6@%5%81@3% 4:489Nrz00 @@GJ&H 8,44, ﬁﬁa(ﬁ c%ﬁ dA900.12).
717), 4.65 (d, J=8.3 Hz, 111), 64 . 411),
457451(m 1H), 451(d J=8.8 Hz, 0411)433
: 4 fvedihonyldoxPi3 & p {1

Stps: (d, Jmlind ; fi

“fdgaél 2.%*@ %uddﬁ of 1% i%'ld’iec:ll\li(%?_% w%gadggd'%er ?1 2t§ gou%%é«% by
(8kg). 41]561‘ 6 b. ﬂgpfg_z)ctlorgw% gss%yad or gompletign. @e Tegctipy ﬂas qupnafe ‘(”H’dm% Na,S0;
(35L), basifled - w}th fgwﬂ% WROH @Manc?ex&&teﬁ kit JP AT 343.).7 Tidzaquebtrd layePwad%ut and
cscante 5005 bl Vo BB el Lt Gl b e vy g e
aq. Inyer 5 5o9feddd JASE, TOADFSL) Ve @ideds mdd@wlwepmﬁdo’nth@fﬂa afiGN@NaOH.
The aquédak u dr Qs dut ﬁﬁgl}l]sg&gfea?ﬁ%ddtﬁe s%ﬁﬁsﬂr%f)lctdwﬁ stﬁiab@oﬁe e vBCN

Su

Kethoxyggton ]E‘B‘é]dé Byt H{ﬁ@t Gt 4o E%stbql%?@ﬂﬁ 24 gpixtue of
diastereaniess: BTBISCIMT (to, WHONA=T. 2:(mOBH)] H1830 1 (Fp2HNn4.22-4 bl (at, #10)013.986,
6H),33?§§$§nﬁﬁgg‘ 18&5%1}%%%@@ 2}132 e1‘3-11)43 J?ﬁf 1,222 (@
= 14.3, ‘Na@:i{‘fb 13l Zl@éﬁ?m  NMR (@els. &P Iyﬂ'I%‘DF @pWﬁéelTé#elr54 304
142.0, 1845, 138 3, (280, 157%, 017.4C Mo 133t Bk, P1.0 04017100685 §£41 5.8, 52.7, 52.0,

P i.on was di | ut ed
51,4335 25 ot s el s 1 G RERS Bal AL oo
separated. The organic. phase was washed W|th sat .
Step 6: NA2SZ6R yr -&egﬂi}j ﬁﬁieﬁﬁﬁ%ﬂéh&% cSp! vent was
swtc preci pitate was
11t oadolaien ofgshae 100 www' E%?ié EORE) wFsatqed Fad A
3.5M solt3if 601&8@(,17 OrfiL, 3% miimbl, 3.9t801<kAr26306C, The Cadtlonfixtide witivRAHed up

. tort and g%eg;% ( 1? arga%ﬁ Odlllfle%c e%ﬁ'ﬂ&?ﬂe@f ﬁag )%g}?t}?g H’?%L) cayl ?r%ol%[ to

Red-Al) atd)® fuhd agedopigraowsly pve Sindtetn WitetthGagdeduy phase wasiseparated, the mixed
organic 3‘3}{15&94\:& s{mt&l@tl ReMHoAC BY Qfebtg)%lc ksgllzltlﬁn ﬁndfml @ﬁiﬁeﬁﬂé&hﬂ@@g 20 torr,

overhead stirrer, ernncou

- 60°C). W?WU?B@&WW@ %toll@ﬁeaaﬂégaﬂleﬂ@tf@n#@smﬂwm lpss ghan

0.1% in GOlandKH sh3wédlB DL 76 83 manod (IRAGTE dd e sND226kc)d 19801 ri ng
was continued until

 Step7: 7aS)-6-hydroxy-7a-phenyltetrahydro-H-pyrrolo[ i,2-¢1[1,3]loxazol-3-one (1C-8

To the n-BuOAc solution described in Step 6 was added CDI (3.46g, 21.3mmo!,
1.25moleq.) portionwise and aging for 1h at rt. 30mL of 2N HCl solution was added to the reaction ]
mixture and aging for 1h. The aqueous phase was separated and extracted with 30mL of n-BuQAc 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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the sol ution becane honbgeneous, about 30 m nutes. 25
In a separate flask equi pped with overhead stirrer,
t her nocoupl e, and nitrogen/vacuum inlet |PAC added
WO 2006/62805 and the solution cooled to -5C FCT/PHeosigesset
was added (67gnms) and then lutidine (173 m) slowy
added. The solution of the S-TBS pyrroline was then
added to this solution slowy. The reaction was
nonitored by HPLC and was consi dered conpl ete when the

NMR (4@@@1@ 't‘ﬁc‘%% 9&7 §. B@ﬁqm, HF, 065 (tdOJ-IB Rerpredieds, 595(m>(9&§°/4 #4.51 (m,

nm y e reactl WwWas quenc ed g
1D, 451@8118 kel a2 §6H} &»’«i b 5§43 Fe 1 "czgaféﬁhcfw%l Pﬂéﬁ =8.8 Hz,
0.4H), 392 Xd, k£12.7 FENEH)| RYEE Jver7es.s Hpdat3ad (dnd-181he2. ’bngaan 2.63 (d

s-13 2N A0yt K B D AR -E 24 T 208, 2508

04. was 105 wug/m) and used directly in the coupling
reactions. HPLC assay shomed 99. 96% conversion to the

24([ tIéJFSt(eIBdH; ypu(mbmauoyd s)okltlbwl A0gayshy63Byundl) -nBAOBe dias | U
concenﬂ%é@ﬁlﬁ@ﬂwu): d2p KOGk 12mP oNIEME 6 dalikaRY b iju&’e(c}yséis T solvent
ratio Wagl- Jé%)@c ‘GNP opHRR( To this spiiémyras aided e GellBl4 1A2pymok o
3.0moled. M(ﬂ?rlfﬁhlg,fﬂ L093:@6l] k. BnddBEand 2.00) soﬁuwmaoa (Q.an,f 1928@!,

nol e e
sl (RGO oSl uafes el P B A 251 R
the reactjop mixturh wag dilaied mjb Faml. of AcORB@] the aquetrisphase) wpsssersiated. Waesorganic:
phase wéa %@féﬂ wilh %\Naili_%‘i . ?aﬁd ﬁfme 118 d3Ric @&)enprfas@wmcﬁe IMATHEORd the -

J lrring f ?8 (1.28
resufted PFB‘F‘%‘E‘}C‘E?F filtered agd washed with E. Obtained etone 1C—9 ’?8 (1.08g,

4.97mmdi- 99 Ranyb 157 O(wwiof 0.2x0aG-ofretidramed pibdieoni m de) was added,
foll owed by an additional 1.5 h 10 of stirring, before
bei ng quenched by the addition of 2 L of a saturated
aqueous NHAC1 sol uti oPCHEMED the sol ution reached
roon1tenperature 2 L of water and 2 L of Et OAc were

0924l §pwué@%sxz?ﬁsﬁ@w&w&r%ﬂ%?%%ﬁ%o%e@ oG2S

p ‘ g 1 with brine, dried over

2 G 24 5y s
charged %S@BS Prrdinogpiid 1-§ (180 gws) pbBRACHAdadi( Fﬁlév%trrw&'dféﬁs continued until
mesolutﬁﬁbdcﬁm&ﬂxmo@ﬁﬂo&ﬁﬁoﬁﬁoﬁﬁhtbﬁ.l on was degassed with a -

28 (rj g %:lgaor% ﬁ?si %pe%?l}eog rh%\g stgrljr]e? e?‘ﬁalgctogprle, \Aadsnitgorg]gn?vacuum

 inlet IPA, aded (1261 rroipbroniptidnorderd to -ﬁ@l EriplbSstue 8 2ddd (ffres yudshen

tuidine (H1351) sidyty dadedt ﬁs‘é‘?@%‘é‘ﬁ%|T‘§%§§9?ﬁs?’%§%ﬁ“§a§?°§ﬁ9(t‘*§?°%“ﬁa

slowly. {resctigr visgneniiered tyddLEgndivasgorsidersd copplete whsm ths\rpiygrsion plthe
amine to ﬂﬁrptdddct QBQDA%E?; 203 ALY H]PIIBI 'Elllcytea%mﬁl was qﬁenEWEby\a&ng 1.8L of
towesof. 53 08 0B oo Bl TR il i P o
twice wﬂbﬂwa@@@ 2L). e oﬂgayelmr wiesrtieen 20ncemiyated s 296 ol (vater eaptsaiones 105
ug/ml) adIVR RS nEhd ER rr@ﬁn%@ea&ﬁoﬁ? b1 le Rbay Gldeed 9 960 @nREHRR e

I a ers Were co washed with 4 L of water, dried
carbamylghlgpdena 2SO and concentrated by rotary evapor ation to
provi de a dark
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red solid mass. This residue was swi shed with 500 nL
of CHC13, and filtered to provide.-a tan solid. The
filtrate was concentrated to - 300 nL and a second
WO 26058192¢5f sol i d was col | ected, conbi ned wi RCT/E$2804(02398¢
crop, and the conbined material was swi shed with 500
nmL of Et QAc overnight. This suspension was 25 filtered
to provide an off-white solid, the filtrate was
concentrated to - 250 nL and a second crop was
col l ected, conbi ned w BOHEMBEIEi rst crop, and the
~conbi ned material (- 205g) was recrystallized from1.6
L of_EtOAc to rowlde 11_77 as a V\,hlte1 soILd Dat a .

Step 2 susgenel{m of 231g (1 06 moles) of 1~6 in 11 L of THF ina 20L ]acketed reactor was

stirred Jxéﬁrﬁfuﬁl ﬁﬂﬂ Weﬁﬁd‘?ﬁ&iﬁg k&'g hl t}fé cQ&iéﬂ} tg%kd | ’bo tﬂi’s %&peﬁ 1911 \t/:lsléﬁ’c{eﬁ

I O- rro

| il
dropwi e.%éﬁ%%sdwea} R SRS TR i T A ot b 784a 8

moles) (ﬁf@ﬁildmﬁleﬂﬂlbli(ﬂnﬂﬁ&gmﬂ@&}ulﬂlf)mﬂe) s h&ﬁlﬂ folfowad B4n afditisiall 1.5 h
t
of snm?gééeg&énbem%%e&%%&%g e ad(%g)% oi' ?L ofA'a Eu%?e% a&l%eﬂus%}%lep r(])’futmn After

the Solﬂa@d@éhﬂgw tnmpe(raiur@g Lraf Wals) anéﬁ L@éﬁt%q:tweaﬂt addpd i laww e
separated Ghd @19 hﬁleé‘iﬁ fa§er Wb ERRMASH dmh FIOSFRHROAE VIR Bdrirled Br myers were

ue S nded in of acetonltrl e a agai n
washed R oL o8 gp N0 o G ST TR bR 2@95?91 e v
dissolved ngmes@l\@ auddthr of vecaipar2gl jacketed “fdaetorswﬁh cdsrhmﬂ stiring, and the

soluﬂon%%@e?ﬁg%%@@ s§oz1§ ﬂ'uw%f' qll_?nﬁé g'l‘zogfgjre%g)oq wg%tg d% %%Ne 38

‘moles) 4§ 3.5 il!tfglmsplwé@rwﬁ Be (a8 moles)t LK, 338g Brld mgles)f Na:09s, qnd

24.6g (20 BHRI) oﬂtemtﬂqﬁleﬁ)ﬂﬁtﬁﬂﬁﬁeﬁfaliamm(d) had e asthic mamsteaimpeﬂfor 2h.

* Fottowidg i peipt o el SPofeiu By e M o e 1 s i st R was

cooled tp rogf t@ﬂ@@ﬂ@ anftidemped o ﬁlbdf wrtgand &L bf @i haGheslayaesrvere hen
separated, WG kol Iﬁﬁr v4as)&xt14.’aclcd Qdih %%?CHZC‘# r t!h@ grg&‘f@lﬁye%%%mbﬁm

concent r at'ed by rotary evaporaflon he" resi due was

washed yitlu& b p epr driedsoyigT NS @and eropeniierd @Getawvwram RIS  frk

* red solidvids¥, ThisSésidué @k sivizheddbith SBm&LTohEHCE,Qﬁ@ﬁltHrd’daﬁ ﬁdvxhlya th10dofd.y The

filtrate vﬁa% ?Ol[l)l?é’ngstéﬁg SE@IEL %dsa s%(#)%d ngp f%? id Was aglp & c lgn 3 %3k e Brst

constan ne and e naterla
crop, angyhe cappbinsdmerenal whs sanah@iw@rﬂ)anﬂ opE@Acerrmglpr Ehij ehepensiorgwas

filtered 8 $roHaO K (ﬂﬁwﬁﬁlsbﬁ%l tgpﬁftﬁtef\nﬁi cohdentBated bW P QLQI Melond crgp \irz(t)s

collectect, go’m]b%?%t ’mtlat_hg grsf op; ir(f!r%e c%%ggfed(raaterﬂ# 20§g() F8s r(egystailﬁfd from 1.6 L
of EtOA8to poovidd 1-7h3 4 whitedsoRd. (Data foiH)-7: "ANKIR((500 M), CDQLPS7.§ S 7.3 3 SH),
7.1 - 6. RRBm), S, 20 @ By HNs\E, 15, 4.5 @, 1), 425 (@, 15) ppm. HRMS ES)

calc’d M + H for CygH;3sFNO,: 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 mwL (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 HCl 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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1. TMC, &F= TEA, DMF QAc)3 O O 2. Selectfluor,

N
DCE CH3CN O O O

O 2122 022a ~\ - OONM ---- O
1. BOC O TEA ~F 0~ N L. 2 ON 1.1, 4-cycl ohexadi ene
wo 200sfo1926%d/ C, EtOH ,~F 2. CSP HPLC 07O 2. eti0s2002hdsi3
O MOH1 24 M 231 HA (9 HN M E QA 2.

K2CO3, ON 2-5 H2O Me -61 WD 2005/ 019205
PCT/ US2004/ 025980 Step 1: Benzyl
3-f1 uoro-4-oxopi peridine-1-carboxylate (2-2) To a

4
dryness %91’0 éi’r 091&011} G Qoli(eir tF}e gma;é acrléaf(l)r;( 38 L of CH,Cl, 2pd 200 ml, of DME.

118.7g Mé mala-*a @%rmdfaol%wwdf{\%ﬂ!dsﬂqw% by 118 (?3.3 PERAA Qﬁﬁ‘ﬁle Afificptirring for
15 h undeP@gentle é&&mﬂfl\(zﬁﬁe Hastiby wﬁfduﬁlilbﬁ@to 4 Tbewat@and 2 DBf QES,, the

layers we%%ép?% %Igd tﬁ q&goug aaer%as éxtracg% Wi ﬁjx 21%¢ r(,%o&] t'ﬁlg%ur ﬁueld orthgc

hexa 4 separa
5 extracts Targ thei wahﬁfbwwbeﬂsx $hof vatgrodried ovsi N #:S@mnslrcanceﬂraaq bem%asy

evaporaﬁ@a"%snﬁﬁ Ras BisBRed iNBE0VRC ofMddi 426 SO mL Of 308 Hre In MeOH,

nd concentrated by rot eyvapor ati on.
stirred f&%?a e GEeRFRI Y ST PRPSEIOH (e e B “'ldeé’é‘ihéf&C““m

until a constalt vWefghtAgas GZineinmid)theatiateSel ves truthedwith ddntuer aiibestlerto privade 1-

8asa be{/%%&l d %%%-SC%E{QQW éﬁ%"’}%‘z‘ét 'Paaﬂng sﬁﬁ 1-Q9 @& 58 675

artit
10 (s 1HD), 4 2pdr 8D (dd@e%P%ééﬁDﬁﬁ’é@lmpPﬁeP@dMémém 0.05 (s, 3H) ppm.
- concentrated by rotary evaporation. The residue was
| oaded onto a silica ggbﬁgﬁkgmﬂ and eluted with

0
- 0 STV
F F
e (i, (T
/‘\J; T~ Ny~ NaBH(OAs N
0~ Yo 2. Selectfluor, -
CH,CN o’J*o DCE o’&o

1. BOC,0, TEA, 1. 1,4-cyclohexadiene N
DMC X N Pd/C, EtOH oF
2. CSP HPLC 0”0 2.CH,0, NaCNBHg O
MeOH l}l 2-4
Me
2-3
HN'Me
1. HCI (g) =
EtOAc ~F
——————
2. K;,COs, N 2-5
H,O Me
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10 Et OAc/ hexanes to provide 22=2 as a colorless oil.
Step 2: Benzyl
3-fl uoro-4-(nethyl am no) pi peridi ne-I|-carboxyl ate

 wo 20@0Ra)s To a sol ution of 9.4g (37.5 mol ) POF/URRE/im8E 50

mL of 1, 2-dichloroethane was added 37.5 nL (74.9
mol ) of a 2M solution of nmethylamne in THE and 11. 9g
(56.2 mmol ) of Na(OAc)3BH 15 After stirring for 2h,
the reaction was quenched with saturated aqueous

1 KZCOSBeﬁﬂ%IﬂUBﬂOq[&QQI 1%1" c—EE%KVIaé@p@r at ed and the
eous ? r ac

Toasowwzﬂml%%@é TN TN P—
14.3 miIMJ Gmolf of tﬁ@h}%ﬂneailndi thefisdanl. (5a vash])lef TMSCR ITpe reaction was heated

w60 CRUAARN ANEN ro AR T 73 o BRLRS AP ogr Rty el

~

- The mixiwre Waschartiferch with gaterpted agnepus Naf(0s, serpentady washgd withpgney dried over

Mgso4(aﬁd c@ﬁde@e&‘s‘ed@y keary &ap@arfoﬁ r Tﬂeh@mhé a&mssam 500f1L 2PCREN and

-treated tv%lbfﬁt 7@#@7 g@%ﬁ%ﬁat@ﬁ 9@%{%1’%521(:9 %’]_‘T)S cgqocer%)at(e%c)Haglé\_u/%lalf the

originaldolme, pdititionedrpet ekt )E’;Ol’@ a9d brime, s¢phdated, dri@d dFr Mg80.0 Blirew, and
concenn?ﬂe;ll)oi rogax}7 élaﬂo%oﬂ- 1’ﬂl)e ’res%ue wisquadél]o]])o’a Y gél %lun]ﬂ_&ld Hul@with

11)" ppm for the cis 1soner 2-2a, second
EtOAC’?%ﬂl@f @E@V{d&%ﬁfawmewﬂf\m anal ysi s): HNI\/R (600 Mz,
CD2C12)S74-72(m 511) 5.1 (m 2H),4.9-4.7
.15 1

111) WﬁOIUFRNE 9(4ES)7 Soardd) of 28150 milpef 1Sidielogettmgecyas added
m].?@ el of m{F ﬁﬁ%uo% §f7m gg@Tﬁ §id 13 9g %Q&Mﬁol) of Na(QAc);BH.
er U cajoon am nQ
After S%%gﬁ%f%dw‘%(w‘m R AR it et %«ga& b Bbied sl A,
separated, 6d the 6@8ou8 phasoéxtraadd 301 BtOBe. 2Eheicombiifed ordanic bxt(@t? €ar2 washed with

brine, d?%%@% l\%{(}) fﬁ[i%r]gd, é}ﬁﬁmﬁct- i wd)b FJ%# 5%%&%&1 a’ﬂcr}%%(ﬁg Qaﬁoa‘&écgonto

a silica ge polynpoyagd 9latr:d With 80: 1@60@5@13 %%/Meﬂﬂmomhommwead trans
isomers REI-ORB Bol6AE(IiR. PRE fordsrohsh@nef Falh FirRhPd@e

RBHiriESIYR0E
anatysisf N (PSSR R0 R, S Ik P0G 20 8 m. 10,

3.15 - 3.pDod 8H), 8% om, AH3 214i (5 8Hp 810 (mclid) uiAs (antH)ebuwt Rath fiar théicis isomer of
2-2a, se&hﬁ%&lu& n&dtbS? N@E‘%ﬂ%ﬁ) “ﬂﬁﬁtﬁ @O(PMiirz DBy P V\’f‘t hﬁ 5H, 5.1

ol i was carried

(m, 2y A -ohd be@a b‘h(ﬂédﬂv ¥ 10 §PrigD: é* ld% 9r(3+ %‘é)@ﬂ@ﬁl)ﬂi@ ALs, é&ﬂws (0,
1H), 1.6¢6] 1Hpp HRMBQBS) chls’dM 0 BaRa; H,JF; Mo 26 5504 Wrduhd: Q671500

di ethylam ne) at 150 nL/m n. Analytical HPLC anal ysis

of the 35 eluent on a 4 x 250mm Chiral pak AD(r)
Step3: col unBengsil (3R 434 (tesdptosysamonyDinetybaminelS3-fluarapiperdline ok

di et hylpargiaepagt 1 nl/min indicated that first eluting

O b 1006 GRS mh o B 1 Bh 05 OECHCh ok addod 5.1 i

(86.5 mBSITFUSRAGRIR ARORNLg (3 IminbiPofib pertatyb discabinaareAfid Rirfyg foath,

gl Concand iy ol iRt ol 3o b,

ey ol e B, B, LBl s V' e
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 HPL.C analysis of the
eluent on 2 4 x 250mm Chiralpak AD® column with 20% isopropanol in hexanes (with 0.1%
diethylamine) at 1 mI./min indicated that first eluting enantiomer {enantiomer of 2-3) has R;= 5.90 min
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Step 4: tert-Butyl
((3R, 4S) - 3-fl uoro-1| -net hyl pi neridi n-4-yl | nmet hyl car bama
te (2-4) 5 To a solution of 4.6g (12.6 nmol) of the
wo ®@&mands el ati ng enantiomer 2=3 in 150 nlL pfrushéddwes
added 29.7 nL (314 mmol) of 1, 4-cycl ohexadi ene and a
catal'ytic anount of 10% Pd on carbon. After stirring
overnight, the reaction was filtered through Celite,
and concentrated by rotary evaporation. The residue

and the ¥RSndShS86het ?d?:)'hﬁls R(26Mhnftf D¥EGH 22 MR eI a0 d N3 sk L

% agueous formaldehyde were added, and
C19H27Ftlﬁ§ %{f{ﬂ Z 2 %red for Ih. At that tine, 1.58g

(25.1 10 mml) of NaCNBH3 in IOrL of McOH vvas added

Step 4: gﬂgpt %S BB&% I!éé,ﬁ& E-3 %@7?0‘-? glgtijl lf 1 ér} ! %Wﬁaﬁ ld.l.C -g- ng
wi t h B acolofigf 4.6¢ (Iﬁé mgof afithe sqgmiwtm@antmgrrzeﬂn\m L of

EtOH wiibid@dd, 20 4 i1 Ag1 40M#01) M&@foloh@iahkﬁ‘é 2 a cafidlic @ﬂ&ﬁa@&ﬁm%tpa% by

o, A YR el 2 B 5058 P o

evaporat{oh 2 FivRRiRR waPdi@ol L@ 1y 75 ihlo ofideOIR 4% b8 AC0H &6 33tmd(3%mmol) of
37% aqu(aéj?\fééha%y@ vL-éQJ Rady arndgﬁgﬁmrl: %Ps%{r&&ifof‘nﬁ A2 el ?;8’@(25 P
mol

asoumn

mmol) o NGB Hydn 1 0&%)6 M@B Pﬂreff addedang, Hﬁrffactwpr\‘@s a8y {or Pomorebeforaheing
dumped info satextedl @giebus NEHEOS |Aﬁﬁi<exwﬁm§ hﬂms £ @Hmtha a@mﬁd phhdeGfls

S e r Ot .
washed \]:fﬂ{wa%é} dtrllcﬁ1 Sver! ﬁﬁ%&t ltgerexri xi & nce I%y rrorta%r re\éalp%ra t? Hogilez}‘(# ag
a 00101‘13%1@1 Plafaé@ A4 HRMS (BF) gHc’ ‘}Mruﬂlfm‘ inﬁquNan 2. 18 Twhipund: 247.1810.

solid. This materiral was m xed with 25 nL of 15%
d extracted 20 WIth5X50rTL21

l u: 1] 1p DT ‘_!5!
VVC

evap dbatsolmunwf 1. 0g (V22 o) biP-4 mela0min of Et‘l')hewis&rﬁbmhd&i(ﬂ@& until

. the solutigh %ﬁka\ﬁ‘ﬁ% tfh@togéﬂo Tﬁg'ﬂagi wagf{%ll gapggt{ z{nﬁ gu:? 4ﬂ\laﬁ1§lg4laul%a\¥ere

concentrated to provid ess

- removed Pb potapy g/apora}qRWan OrEsidpervas wiycEs) with Eq;zcgm(l placed ppder Iggh geuum

to providé b Whitelsolid. BhisGmteiibwas hilkd wh 25 {05 of BH) aqué%ué‘lﬁagé@ and dxbheted

with 5 x G158, S8 R Fhw “Yicpptfe W) Pt Wk et i pgpmid
heating, thengsidue Wad issDBETIn 20ENISTHEEIE, ﬁn@edStverm 23S0, Bedamtentrated to provide
2:5as acsroﬁésgeﬂ Ol R¥LPI w ik Y éﬁ's%el}p% Jm\7 85 oy

round bhottom

16D, 2.5 5 4k 25D G535 22 20 (s 3l 9 165 m. Fppm. BRYIS(Eyeal'd

M + H fofl C/FRIFINY: 18T EX92nFoled: 1471360.hy | am ne (3.0L, 21.5 nol).
Trimethylsilylchloride (2.0 L, 15.7 nol) was added.
The m xture heated to 60 C and aged for 4 hours. After
cooling to 10 C, the SEHEMEZA was quenched into 10 L
of 5% sodi um bi carbonate and 10 L n-heptane

E ’rhgthemteanal te erature at | ess than 20

St'e"p_l: rral |:ll.llc Ut u-“ﬂ‘:o\}-—qx : vl
2 59%A 204 round bmoﬁﬁraboﬁ&treechéﬁiwl éutr&aﬂras elte@amwnh Cﬁ}d@fonm 2.5

o 107086190 BAL MR 4 5 S BTG 1.
15.7 mol)\yeagpgded. - Fig mixture heated to 60 °C and aged for 4 hours. After cooling to 10 °C, the
mixtore 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 sodinm suifate, filtered, and concentrated under

 reduced pressure and solvent switched to 10 L MeCN.
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------------- WD 2005/ 019205 PCT/ US20041025980 A 50-L
j acketed vessel was charged with 7.5 L of MeCN and
Selectfluor (4.1 kg, 11.5 nol). The slurry was cool ed
WO 2065/01920C and pot assi um carbonate (0. 37 kgrecB2usseaeioso
added. The silyl ether solution in MeCN was
transferred in portions maintaining the internal
tenperature at 10-15 C. The final slurry was aged for
2 hours at 10-15 C. The reaction was quenched into a

100 '—A%BIUS]?&&&I veé“sa%@bH&{g%wﬁ. ZOL oPle@N Nld@é@&@ﬁdﬂ cPI lkgC 11.5

acid and yl acetate. The or B ‘BX
mol). %glweawwcm%edz‘ol% Cerld gy B (oY ke adel; Thgpoiglgther
solution/ih Me€ NGk abltansatraliih pletionslhiediniiyg e iBeokl temp&adm‘eat 1:15800The final
r te .
sty gt ek EAF EnqnfAf10-150 eicaciRn S SRR § 00 F Aol e
20L of YN mdr@ehé’n@ peickand 3O L. oyl appsate.c Fhe pagteic layerhae washet wigsi0deof 2N
hydrocl'ﬁ&lc 2010 THE20 9, S8R cioridBeMEY bver sodium sulfate, and filtered. The filtrate

s corga P T TR BEARSARE RSk d bt oS LR Bt and e

solvent §wli@h Bmder rpduserspratsigsto - WBATHE) tetrahydrofuran (30L).
Met hyl ami ne, 2 Min tetrahydrofuran (2.00 equiv; 20.6
nol es; 10 3L) vvas added and the m xtiJre sti rred for

acetim a&ﬁm&i-btﬂt%& fﬁsl{'ﬂbzﬁﬁmroletﬂnz (lﬂ.SmoD who ﬁlséég'}d ﬁﬁﬂﬁﬁ_ﬁ{dmfuran

- con). SEEREC 2 R ot Polto o s A 245° 85 3R Qb0 B gy

stirred foys38 mawiat eebr terngp Ofhe maxtise was codled to 6l °Q tridawetic acid G%OvaLﬁselsU L
1.236 kB 24lel RAW&RAS fsﬂ.:ﬁﬁlg ATOXE £ SnoMBS30 GRE. Sddivth tQacHtBﬂbbrohydnde
(12.36 “i'ﬂ?egl) {ﬁezté(lg}%gag %%ﬂgu ed sgt thgI ;%‘%03 Tqal rgllmiesm@)glﬁgegcaugg I:mxture was
aged at €0 unﬁrtromplaﬁonexjuﬂ@du:pmmmta@sml ng hydrochloric acid,
i L e
hydrochipgic phidy i Mgn wetpie(30-peless 208y 1o, %@?5&3 Jerad ioigng @#Qmobd S L). After
vigoroud sBMRE fdr U5 fltes, WR 384 w\éﬂetsébal\éﬁﬂ @x[d téldere la%r)ﬁlﬁh_gf‘@asﬁéa'mihﬁﬁﬁr

o T B S SR TA G5 D0 o, Rk o

-water (SMmohoEde;)aml addaé amdlithet mikereexiraced bmel mm&m h) | PAC (30

AR L Sl SR AT 1
was dlssel’v 9_‘1 1p §“8 (voliwa) ethanglsatsy (ke @hanplomixedyvith TRkE oY atcp}, gégdphﬁﬁ@ﬁnc
acid (9.88 mdl, bEPgVGHTRIL) wasQ&I4 Wt@fﬁdéhlﬁbﬂ fad c@ﬁtb.ld;ee(dQ w3 adied. , THS Pl fure was

. 667 dde t
s o R e SRS Gl s P Bl e Rl BT fiiion. e
solid wa$ washak veith § ketlovel wategind dri¢d iy sdcaiuh pren tcsgweu il grselad. pi t at ed
a N d "ﬁé scﬁiﬁ 'da?&&;{%ﬁdeﬁfﬁl jst,ﬁ(gﬁ‘Eﬂm waldd BiixtROhrd e BRmARE fidted

o hano wat er an dried 1 n vacuum oven to
to 70 Cﬁ? \Fe“nzl all %d digspived: Therhsatserreegvas anoxssiand ihg lgrr sofuting &vaEfeeilﬁrd

with the /8 doﬂér migxine 2-240 Aﬁeumm@radmbxh &nﬁibﬁéﬁxhﬂtﬁem@ﬁ d@ptafiihe sélia 70
eat sour.ce. Wwa

prec1p1ta%d and wa c&leatertl éﬂtr I’I%e hﬁs dlﬁc% was dneg in ydcium o ov?nl,{:o g w te

ane ear SO was See

-~ solid. cis isoner mxture 2-2a. After stirring at room

tenperature overnight, a crystalline solid 30
preci |tg{§3¢€gwas col | ected b iltration. The
Sep3: Sol | PRRLAEED fgﬂa\ltp’évaarpwyk)%mﬁwwﬁ Hugrogiperidingtr t
carboxylate 2-3
In a 50 L extractor was charged 20 L water and 1.06 kg Na,COs, 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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solid. Step 3: Benzyl

(3R, 4S)-4-[(tert-butoxycarbonyl) (nethyl)am no]-3-fl uor

opi peridine-1- carboxylate 2-3 35 In a 50 L extractor
wo 0®12rsar ged 20 L water and 1. 06 kg Na2COBCT/G$meoam3osur e

was stirred wuntil all solid was dissolved. | PAC (20

L) and CBZ am ne 2-2aphosphate (1.85 kg, 5.3 nol) were
added. -64 - --- - --------- ------ - WD 2005/ 019205

PCT/ 1JS2004/ 025980 The | ayers were cut after m xing.

The layck@eraeliy efte ﬁnﬂé@y Ghe H&fﬂ&mf—‘]’&}é} Fad REacd ikn ansteP I IP@C rRAC.
ne

o 190 08200 kL MR Rt b1 0

batch wisghasgedipiea Ehlarogethboiton flask, aﬂQBQCz@ eakwiishn lod Mo 1.} wes leddednHPLC
assay aféptp.??l@a §ﬁich't¥:d oY, éoﬁve@md\t{l Aé%lﬁoﬂal)]ﬂde@fsoﬂ:‘agx?éggg!? l:vgg ad@ﬁ'ﬁs A¥ter the

fg(f gmnlnlca % conver si on
batch W%é& oragfitionalbly Bows tiiras copaspiratertiuder Vagunm to ﬂlﬁ@men%wm
flushed whisMejé ¢ 015 13 dTie hitcHWels dﬂtﬁedﬁﬂthlrlﬁe,thahcﬂ t?’ft&taﬁﬁéé@ﬁﬁﬁo&.&ﬂgdcg )
ni mum vol unme ushed with McOH
HFLC a%ﬁ%?&"fgeg%? qryf{%%e%@‘f%rﬁa‘ﬁas diluted with nethanol to a
t ot al Thaéipeypripegiling was rasqlvgl lyghrompipar@hicsspayatiomol Waiedn ca.
Chiralpak AD (bﬁlcéj €hérhiSl ARG Alta) A sthiidaady PRAsP Skl (@@ID’\@% cm). An

ed b chr.onat ogr ¢c.separation on cron
amount ?ﬁ%ﬁ ?8%/ WRIB“(‘EF%’E&’% Wgsdﬁgﬁm“@'ﬁlme thf’ jogest fq_"t“H"‘) “%“?“&Pmer
was collgeted givog 45 g (SSHas@vey) ditin d¢sBEI (BE) 48) @bntionder in A8 % kO Thisyarition
process ¥ rﬁ)@at& A8 th% & £t ot Giﬂ%féhﬂ 1% ch\é@sswe% %6 %ﬂenﬂn‘ﬂ IEom:entratad

anol owest retent enan
collected giving-45 g (85%recovery) of the deS| red

Step4: (3R, tebut gmngmom-nm&&gﬂg m_-ﬂam@thmw@td (gm

d act
i 11 anemeimEREtiat 38 I8 obiRlich Sim “Eo s
489.5 (&8 @:pl).spf Clpzé%pcm 2—3 To this solution, formaldehyde (37% in water, 430 mi, 5.3 -
mol) wasd AR afhfths Wﬁﬁﬁuﬂzs&%ﬁ&%&mﬂb ﬁzftéd(yv& 5% chil(lJ Ef)gg ny&czﬂ{o% e .

15 The concentra tion

reaction E’Hﬂgfa‘i"aséié‘ﬁ‘ﬁﬁ‘ E R R @hrswveﬂ Be%m% REQfggnd  of 0.5
M sodiuth bicbomte.) Tiaf orfanic iBacvad ivasitd\eith Bof CIMishien sledrwnhte NThe

combied 00 60V 8 AT B0 o 10, e S TRl Bl
dried ovep sesjuuswlfaeiind filteed Hie ﬁlt@te whs prodiinghe tERfestep ﬂea:dv i on
. mxture was flltered to renove theg catal yst and

8 L ohe aﬂlﬁadbtawdluunmabnmanm@mtﬁmﬁ d%mﬁammigiby HPLC

assay) w%%‘!a?é%ﬂ ?r)bd ICARK W&%O&?{%} E?‘d %alwhé Ea h%d % {ota%o%(fe of

I ned organic wer e over

1.5L, the Sfrir vps ghep pe}vept a“tlfeheé@ cthppel b? Fharging8 ofeibangkwhile |dﬁtﬂimeat a
constant Whitde. St €p d| rectly. Step 5: (3RAS)-3-Fluoro-N. 1-d

Col ot BREEnC R g Tolb s e A St e o ook, 507
punctiliogy). (A6 wPloCaceRbchimila yis tkmsdded &r theethanol muidtfnihg the @mkervtiyie beow
35 °C with alegﬁm @Ltemﬂ,arhe%&u&n WDl BE 10316 BB s Fuco b laining 302¢

vol une
of the Boc protected dlamme 2-4 was then slowly added to the HCI, maintaining temp <30 °C. Atthe

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 HCl salt. GC analysis indicated
the batch to be 99.3% eec.
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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

WO 200588R03vas added 1.5 L of ethanol (200 pr 8GT/1S2004/625980
punctilious). 436 nL of acetyl chloride was then added
to the ethanol maintaining the tenperature below 30
35 Cwith the aid of a water bath. The sol uti on was
stirred for I h. The ethanol solution containing 302¢g

of t hgpﬁ&ﬁmmlpn@mg%dm (mmopi@eraué 2HECY) WA Rdtes kocwxayaradded

suspendsf i Shancs<spf ) o B Pl R SEOY i e BB e g
large 3 dimymstoadliciyztals iveme moted eCrpspllsweredsplatefty reresraltof hinremaiaig solvent.
noni t gride P%st%a@&‘i’ec{e&‘%r §£%i€ droktaPh-bdy rd@tg c&lté&{oﬂ blgi‘ﬁnﬂcél: Rfiart

solids were’i sol at tration”and washe
Apex sygfepn s crygipl vgs a%l%fieﬁ%a%q withdimgnsiopof 0&&@%%22 mp g O ¢ Hﬂe The
unit celCwds €olisetsd dniTesBedild boafl ratél’&ﬂ&z[utd/iﬂdblﬂiﬂggal\fe tHa cell s3hingforbe aivbdafinic.

i ght ., t 3 duct -
il UL g Bk 2 Bl R G T LIRS
second scan 15t 80 Tablewles for phulyg m@mmmz@mpwmzm@mf@mw the
solved sHRREOXA BERleY ddRBEBE 1 strdenite b 1310 SRR EHE ne 2 HA )

was added to a vial and suspended in nethanol
(<500pL). The sanple was heated to dissolution with a
Table 1h€attalgetn andAfrti@ure Bfinonensfor -8r ge 3 di mensi onal crystals

%&%ﬁ%ed CrﬁssltIabsF“ebe i sol ated by renoval of the

renalnlng sol v S|ngle crystal was sel ected for
Formgjlynpggight cr y st al 25}4 ay data collection on a Bruker Smart

TemPerHeX systengg‘(tﬁ( crystal was a colorless plate with
Wavdi nﬁhnsi ons of g ATm X 0.22 mm x 0.14 nmm The wunit
€81 vas col | 84%¥a%n 5 second scan rate and auto

Crysitah shsteinrsgacg group t hdlopedlibicsBi(1)i ng to be nonoclinic. The

UnitSE MibdtfoRs:WasS  §2l7a6tz) o J.l;hx@ ggRacl inic P 21 space
group after a quadrant,data collection using 5 second

scan rate.. Se&@=THY 1 b2+ P-203614%8t ed i nf or mati on

pertai ni ng to tka2B878mlA speei £pEaki ons of the sol ved
Vol ucture. A ugser drawi ng of the structure of 22=5
IS shown in Frgure 1. 10 Table 1. Crystal data and

Z, Celevlaistdemsisy r f | Reh2itMgwt 2 5. Enpirical formula Ca

Abs ;bn%ffﬁ;lemg G Eormadia wei ght 251.17 Tenperature
F(OOé)p K 1% velength 0.71073 A Crystal system

ace group ocI inic, P2(1) Unit cell dinensions: a
Crystal slze286( 2) Aoaapnazgo%mmg. b =7.637(2) A beta =

Thetd AngedorfatdleoSfon 1.71 to 26.35 deg.
Limiting indices H<=h<=0, G<=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 F>
Data / restraints / parameters 2674/ 1/135
Goodness-of-fit on F* 1.055
- Final R indices [E>2sigma(l)] R1=0.0383, wR2 = 0.0939
R'indices (all data) R1 =0.0409, wR2 = 0.0959
Absolute stracture parameter  0.02(6)
Largest diff. peak and hole  0.310 and -0.135 e.A”
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135

20

c = 12.378(4) A ganma = 90 deg. 20 Vol une 664.3(4) A3
Z, Calculated density 2, 1.256 My/n8 Absorption
coefficient 0.477 mm1 F(000) 268 Crystal size 0.24

WO 2005019205 x 0. 14 nmm 25 Theta range for dat aPCBUS28E023960

1.71 to 26.35 deg. Limting indices -9<=h<=9,

-9<=k<=9, -15<=1<=15 Reflections collected / unique

5309 / 2674 [R(int) = 0.0227] Conpleteness to theta

26. 35 99.7 % Absorption correction None 30 Refinenent

met hod Ful |l -matrix | east-squares on F2 Data /

tr.ai nt . par.a ers 2674 [ 1 [ 135

Tﬂ@?dﬁgogé‘i%?@fnl ¥ {c}){n%f‘lﬁmfle.q%@erﬂsﬁtﬁqme i ndi ces
digplapegienfranytiss (3= 1006823, wR2 = 0.0939 R indices (all

UER iR ason® 1) 9Bthe MR ofino iR R8s Absol ute structure
paraneter 0.02(6) Largest diff. peak and hole 0.310

Uie%on 0. 135 e. k3  -66 WO 2005/ 019205 PCT/ US2004/ 025980
Table 2. Atonmic coordinates (x 10) and equi val ent

i sotropjc disp acemeny pars ters (A2 x 103) for 2-5.
Uleq) is defined as one thrrd of the trace of the
. > - o(1)

10896(3) 4999(4) 3165(2) 45(1) C(2) 10015(3) 6778(3)

o 2y PhgaYS) Yealh bateRa8 s hsdasly &5 Ghsacs)
C(2B61(MISBH06ETH(3N4(2967@F CAB)) 11521(4) 2227(3) 2315(2)
cBR(1)79548y7) AbR($H( 3)238R26( 46(A808(3) 62(1)

C@)  7708(3) 5658(3) 1234(2)  43(1)

C(5)  8554(3) 3861(3) 1506(2)  44(1)

C) 115214) 2227(3) 23152)  53(D)

C(7)  S074(3) 8626(4) 1808(3)  62(1)

C(11)  6300(5) 5224(6) 4909(3)  85(1)

CI(l)  2362(1)  4966(1)  1941) . 53(1)

Ci(2)  8214(1) 1057(1)  4028(1)  55(1)

K1) 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(11) 6300(5) 5224(6) 4909(3) 85(1)
4966(1) 194(1) 53(1)

55(1) 20 F(1) 10991(2) 7785(2) 2346(1) 55(1)
N(2) 718PCHUSBEAIRERY
0(11) 5695(3) 4422(3) 3856(2) 68(1) 67

WO 20661808) 3989(2) 2104(2) 39(1)
2056(2) 39(1)

Cl (1) 2362(1)
a (2) 8214(1) 1057(1) 4028(1)

N( 1)

" WD 2005/ 019205 PCT/ 1JS2004/ 025980 Table 3. Bond
| engths [A] and angles [deg] for 2=5. C(1)-N(1)
1.491(3) C(2)-C(1)-H1A) 109.2 (C(1)-C(2) 1.495(3)

N( Fybicy. Boodfenzts [A130d mgleCidag] fae25A) 0. 9700

C(2)-C(1)-H(1B) 109.2 C(1)-H(1B) 0.9700

Py o) e o) o) -cnmitagh o) 1002

F( ODC@) - O(3) 18%(A9( 17)

C( 2) - WERG(BEGBDO

C q3) 1920§3(18) () Wa)ﬂ@g; 89(3)
e VRECR: O

100.2
100.2

c( 278 2)

10@(22F(1§:( 4) - C(51940:6(3505(3) N( 2) - G(B)GEHE)) 110 mcmp)

dpia o e o) el

N( 2) -

) b s R ORGR o e

Y 1)

(@HE(B) - H3) BB O(5) - H SBIFD.QHMC 4) - G63) - H(3)
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10§g§c 5hy oNéé%o* BEEON 4%6’%@‘@&) 6 e
&( 3) - (49 BHEMA) 109.7 C(@P-G@SEP 0. o6d¢2
C(6-Q0%) - H(4B)L.306@) 7 C(7) - N( 2)N(D)-&IE(3) 110.26(17)
X BuyfHad) - H(4B) oy 7 N(2)-C(3)-C(4) 110.51(17)

C(4)-H(4B) 0.9700 C)-C3)-C@) 111.07(18)

C(5)N() 1.494(3) - N(2)-C(3)-H(3) 1083
C(5)-H(5A) 0.9700 C(2)-C(3)-H(3) 1083
C(5)-H(SB) 0.9700 C4)-C3)-HE) 108.3
C(6)-N(1) 1.490(3) C(5)-C)-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)-FI(4B) 1097
CNE) 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(7)-H(TC) 0.9600 N(1)-C(5)-H(5A) 109.6
C(11)-0(11) 1.402(4) C(4)-C(5)-H(5A) 109.6
C(11)}H(11A) 0.9600 " N(1)-C(5)-H(SB) 109.6
C(11)-H(11B) 0.9600 C(4)-C(5)-H(5B) 109.6
C(L1)-HAIO) 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)-C2) 111.88(18) H(6A)-C(6)-H(6C) 109.5
N()-C(D-H(1A) 100.2 H(6B)-C(6)-H(6C) 109.5




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(7)-H(7C) 0.9600
N(1)-C(5)-H(5A) 109.6 C(11)-Q(11) 1.402(4)

WO 26654)9265 5) - H(5A) 109.6 C(11)-H(11A) 0. 96@0T/NUS2004/025980
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(NR)-E8HAH6B) 185 S5  N(2) - H( 23)(1)&7(9)&6@ 110.83(17)

H 6B 11) - H
(Q@E@;ﬁ 5' ( )1‘%’%95 ?( o (C]( )1‘5 ‘% 1. 88( 1%})57(19)
H(Iemomﬁaﬁqeq 16 5 N1 1;(0@((%(1)109 2107.9(17)

H(ﬁ&g (29023(1)69@9(2) 22(37;/‘DH(27 110.0(17)

%)14{6%%) 11’(5’9 3(17) N(2) (@)'}‘jl(%%@s) 1049%0®)

CBYBNCA)HACS) 119957(19)  H 7ACEOARP-GH7E)  105.9819)
%%11)%(11))‘1—1{'(1& 10?09%% i;g HE ;?A)%)Nﬂ(ﬂ@ 109. fog.8
1)%’5@94?{%} 209%( 18) H(7B) )%(Z)H%( 1091028

SER AT HETR) 12309 19) O 11)(:(@@[3))}1(21@11@ 009 5

1)"&( 2pHlity 198 8 0(11) - C( kebheky i) 109. foss
10 H( 1l A 109.
q%”&( UE@@ .9 o§11))c< ie‘g)ﬂﬂ&]’%?g)log ég” '
C(H( 1BYC) DK 2B) 10898 H( 11A) - CCLU)-OHULEQ)) 109185

H( H( 2B 6 H(11B 11)-H(11C) 109.5

C((%%N(IC}XK'% I(—I( 1)11)11%59 5 g:(l))N?(l) )C(6§ 11)1 2(2) Table
: 103) for
2 5. The ani sotropic di splacenent factor expone?ﬂ

TzPoElﬁ? %nfs&ﬁ)pfc ‘afsﬁbceméngﬁirﬁae&ﬂ%ﬂf )Zfdaj]fé'rﬁ +2hka*b* U12]
The anisotropic displacement factor exponent takes the form:
2pi* [H*a*?*Ull +...+2hka*tb*U12]

uln U22 U333 U23 U3 U2

Cll) 45(1) 49(1) 38() oL 61 D)
C@) 411 411 3L 61 81 -5(1)
C3) 3% 39(1) 3/ - 13 -3
C) 43(1) 43(1) 40() S 41 0
) 441 391 46(1) 91 81  -5(1)
) 592) 40(1) 622 D 211 12(D)
C(H 3N 682) 782 -12(2) 121 &)
Cll 692) 1123) 712 -252) 212 ()
Q) 70 SAL) 43D 31 25(1)  -10(1)
ClI2) 68(1) 581) 43(1) -10(1) 2D -3Q1)
CRD M) 491 7L 21) 18y -9(D)
N 47(1)  36(1)  40(1) 4(1) 181)  2(D)
N@) 370 43D 39() -6 IS O
o(11) 59(1) 802 63(1) o) 141 5
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Ul W2 W3 W3 UL3 Ul2 (1) 45(1) 49(1) 38(1) 0(1)
6(1) 3(1) C(2) 41(1) 41(1) 37(1) -6(1) 8(1) -5(1)
C(3) 38(1) 39(1) 35(1) -1(1) 13(1) -3(1) C(4) 43(1)
WO 26B0192040( 1) -9(1) 4(1) 0(1) C(5) 44(1) BOTUS0MERI80
-9(1) 8(1) -5(1) C(6) 59(2) 40(1) 62(2) 7(1) 21(1)
12(1) O(7) 37(1) 68(2) 78(2) -12(2) 12(1) 8(1) c(11)
69(2) 112(3) 77(2) -25(2) 21(2) 7(2) Ci(1) 70(1)
52(1) 43(1) -3(1) 25(1) -10(1) Cl(2) 68(1) 58(1)
- - 2(1
18(1) -9(1) N(1) 47(1) 36(1) 40(1) 4(1) 18(1) 2(1§ )
g’(‘%)es?: Hydoy eﬂ%&ol&nai%@(xll){)“ aﬁc(é;atro lgglzl\oO(zcl))OS/ 8(13%)0559( 1)
%ﬁ{%&gﬁﬁéﬁ% Ai%"i%ﬂfé— Hydr ogen coordi nates (x
103
for 22=5, x gLJ(eq) , 11(§@)y 12248 5118 3517 54 )

H(1B) 10335 435 3675 54 H 10113 7348 3689 4E|
H(S)—7231 6126 2FF3—44—H4A)—6367+ 555885352
8336 6256 740 52 H(5A) 7885 3246 1973 52 11(58)(35%3
3 SZQzﬁg Hs6A) 128p7 2348 2661 79 11(613) 11341
g? 16]1333 9 H§5%C) 1%9 5 15575 2802 79

H(2) 10113 7348 3689 48

H(3) 7231 6126 2773 44

H(4A) 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(7TA) 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(zA) 7550 8924 1463 46

H(2B) 7704 9209 2644 46

H(1D) 6251 3486 3866 102

H(l)  11060(30) 4510(30) 1710(20) 29(6)
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H(7A) 4507 7821 1218 92 H(7B) 4671 9795 1577 92

H(7C) 4683 8333 2468 92 H(11A) 7656 5114 5184 128

11(118) 5699 4665 5421 128 H(11C) 5960 6441 4843 128
WO 24SBIP057550 8924 1463 46 H(2B) 7704 9209PCBHRIHE25980

H(11) 6251 3486 3866 102 11(1) 11060(30) 4510(30)

1710(20) 29(6) -70 ---- - --- ---- WD 2005/019205

PCT/ US2004/ 025980 SCHEME 3 H3C,NH ,,F F F F CN 1 2=5

CH3 NOH N ''-OTBS TEA pMA H3CN-k-0 CI THE F 0 1-9

"N 31 CH3

(2S)-4-(2,5-Di fl uor op$EHEMEIN- [ (3R, 4S)-3-fl uoro-1-meth

yl pi peridin-4-yl]-2-( oxynet hyl ) - N-

met hyl - 2phenyl - 2, 5- di fH H pyrrol e-

(3-1) Toasolutlon ofng( .45 D

de 1 9 in 25 of s Faafie
BTnne25144rrL 10. 3 Mo
i tIC anount v Af ter
room Eglgp ture, t Ct on was

ety en Et OAc d saturated aNuedusOH

“RL Gl # s washed Wi th | ne dri ed over
Na2804 d concen rat'egAhyMABt ary e aer at®on. The

resi dug Opurlfled byHei | i ca F
. Q)

{25)-4-(2,5-Difinorophenyl)-N-[(3R,45)-3-fluoro-1-methylpiperidin-4-yi]-2-(hydroxymethyl)-N-
“methyl-2-phenyl-2.5-dibydro-1H-pymrole-1-carboxamide (3-1
To a solution of 1.6g (3.45 munol) of carhamoyl chioride 1-9 in 25ml. of THE
. was added 630mg (4.31 mmol) of amine 2-5, 1.44 mL (10.3 mmol) of triethylamine, and a
catalytic amount of DMAP. After stirring for 24h at room temperature, the reaction was
partitioned between EtOAc and saturated aqueous NaHCO;, the organic was washed with brine,
dried over Na,SQ;, and concentrated by rotary evaporation. The residue was purified by silica
gel chromatography with EtOAc/hexanes to provide ~ 1.7g of a pale yellow taffy. This was
dissolved in 75 mlL of CH;CN, 3ml. of triethylamine trihydrofinoride was added, and the mixtare
was stirred for 24h at room temperature. An additional 3 mL of triethylamine trihydrofinoride
was added and the reaction was heated at 37°C for an additional 24h. The reaction was then
dumped into saturated aqueous NaFHCO;, extracted 3 x with BtOAc, washed with brine, dried
over Na;S0,, 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, CDCl) § 7.4 ~ 7.2 (m, 5H), 7.1 - 6.9 (m, 3H), 6.3 (s, 1H), 5.25 (m,
1H), 4.9 (d, 1H), 4.8 (d, 1H), 4.6 (d, 1H), 4.45 (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, 1) ppm. HRMS
© (BS) cale’d M + H for CpsHpgFsN304: 460.2207. Found: 460.2213.

car boxam de

of car banoyl
630y (4.31
f

-71-



gel chromatography w th Et QAc/-‘hexanes to provide -1.79g
of a pale yellow taffy. This was dissolved in 75 niL
of CH3CN, 3nL of triethylamne trihydrofluoride was
WO 280388405 and the mxture was stirred for PREKUSR004W3TNEY
tenperature. An additional 3 nL of triethylamne
trihydrofluoride was added and the reaction was
heated at 37C for an additional 24h. The reacti on was
then dunped into sat% adgggueous NaHCO3, extracted
3 x with Et OAc, washed T prine, dried over Na2SO4,
and concentrated by rotary evaporation. The residue

@speg, Smjjﬂldofdi{iwylbﬁ 'f{}%R H@%]lﬁﬁh@éﬂﬁ[pﬁﬁﬁkﬁ@%ﬂ-@%dﬁ&}rﬁb@) @AC

9 3rp ide 3:1 as a white

7.2 ( m Tngipsk eqmgpcd gxtlgov@madglﬁﬂ)er, tt@rng)c@@le mﬂl)utrofenﬂicm(m )
inletldk chafke@thé &:baﬂa}l’ci])mde“l-—ﬁn (1256 (@ by 14 1 sbMlsiontvad daded0. 9D

-DM% :}]')11 gugsb fbtor(: gﬁlm.l_lﬁ_a_g an%lnj]ﬁo sq?roeﬁ,fth)ifﬁame 93501(1@“ vsaﬁ)varmié
to 60°CZor5 huypnd2apfpyed fof conyprsiot-f cppamyl dHIRKE: to pEd)ct. Thé whotlodk +H
condid®fed {BSA3INGE donvétibh of 8@[7:1111 FeRidREk o @zct?@ 16%A% of 3009

by KD T 150 o o A EHRS. mﬁ@{f@w@diﬁq SEBHES ot

ageduingl qgselvlia@hnmaslcoydp}etez>5(9h9’@ht 200ynim tabiopt 2 hrb- .
et hy! xzop%gﬁmafe%sﬁaﬂhttaﬁ%cvp%l ol Emmaémb%%&% aigele

t t
U st S T DB o A B o i By
and thh suems benystracidd aped with SLIPAG. (The BAGingDorgdnjc. layEn wietsivashed
twicS Qlabin »%r vmg w@sﬂgﬁﬁ i %mo% coéclauagﬁﬁ) il ﬂrﬁﬂnﬁ, @9&%@

5 an dIISO am ne. e solution
‘ﬁ%@sfm‘ FPeﬂa"thﬁf Bﬂ%@@%? I@PW?PH?PG filters INsaliptipy pas continued
untilponiuee &filbwandbtaimed baltheh the daction dhes doaledoto aabiitémperhtige over

two KGR Hb i tlft) wﬁs%bi' %@fy%ﬁ’de& BYLP 1. Cri A iahi i BRSO

car e’to product urn

OﬂmByin 164 G AL gTo8 Hashed HFczcs Hith Huls f 21
heptﬁablk@ipmpmceaddeaispla}mns\@dsws IThEsola -1 wag@tkd With b bweep of

vy R R F b Aol Bl UL

W“@%éﬁ@ﬁﬁiﬁmﬁérbonate was added (2L) to the reaction
M Xt ur ey singfeicelstal¥eds tBé db@%@ﬂapﬁr@m)ﬁ@ﬁsmcfe&e(ﬂfér sifgfe. cryItE!Qc—ray

| ted t ed
data Lo%gc% f?’ o&%ﬁﬂr@i? ﬁﬁ'%cfl ¢ stemo n%crﬁs W%S:J S%ﬁes& pcl) ég;ér aC €
-dlmevmhefd) 14 mp e @135 A OiEmWafféﬁrumtwléﬂam@hct@ﬂ 3§ agvirsl scan
rate ﬁg hllﬂ(i h&HﬂmE@eﬁ!e fﬂl@ Bé]ﬁ@ﬁlﬁg?tb E&'orlh@rhgmﬂzé t'I%E §Iu@t'i1fi wa!r(]\@lvlegmﬁe
. ransferre a 1m
ortnBinyfs Py Pt G et R AL solesfonstol O Gt
. See Tphled G-10fontabiulatea inffrmation persinipl togtherfivell saevifichtivenofitiesolved

strucﬁ&@@a!cbﬁ%ééﬂ&%wﬁ@@hﬁé%hﬁ&nﬁ@@ilﬁ SIRE ndh S, Over two
hour s ptane (1L) was thén slowy added over 2 hrs.

The resultant slurry was filtered onto a sintered
Tablgy. dwstal datarsed stawctdretéfmeromnifot 111 | ne product was washed 3

EhpiBal i) S00M s, 9f AL b,

S,

Formula weight 459.50
Temperature 208 K
‘Wavelength 0.71073 A

Crystal system, space group ~ Orthorhombic, P2(1)2(1)2(1)
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hept ane : isopropyl acetate as di spl acenent washes. The
solid 33=1 was dried with a sweep of nitrogen
overni ght. 1HNVR and HRMS data for this solid

wo 2epreeponded to the data of the product pET/osm@nkese
3. Asingle crystal fromthe above preparati on was
sel ected for single crystal x-ray data collection on
a Bruker Smart Apex system The cryst al was col orl ess
[%lehedron with dinensions of 14 mm x 0.13 nmm x

sl dipensipife  unia= HeP16(4, @B‘Pal-e"@td% on 30 second scan

rate and auto i ridexi4sog(gae tefae 90zl setting to be
orthorhonbic. T Sof@,ved in the
orthorhonbic P %%Zlil;étg):)ya groag fter a quadr ant .
Yokt col | ecti off ¥ PHY 30 second scan rate. See Tables
% Clionldteldedsmpul at £ai.i1ndpyafat i on pertaining to the final

%@S&i}oﬁ'«%@fﬁdeﬁﬂs ofy1b sol ved structure. A conputer

e stru ure of 33=1 is shown in Figure 2.
F@B)e 6 CrysP® data and structure refinement for
Gamalsize Enpi ri ami4 ok 003 AamGA0I3kaS F3 N3 02 Fornul a

Wé fgr%gméoqlfc{lgmﬁ‘g%&dggs(z) K \Wavel ength 0.71073

sSpace p Ot hor honbi c,
IPEPHQIQ@P}Z( 1) -14’?11\7@4 ko2 8%5=KeER US2004/ 025980

Redctior Chllectéll/iBiGRI @0s3022608 IR@YLA(Ghdy A al pha = 90 deg.
@wplltlenessgloégt%Afbéﬁ b%éa%— 90 deg c =17.718(2) A gamma=

umme 23 (5) A3 Z Cal cul ated density 4,
Absmﬂwmﬂ Abs&ewt i on coefficient 0.101 nm 1 :
REfifd@ent meB6B OySFElmﬁﬁ'l:Zﬁas@suﬂlésdﬁgﬁ)](-lo 126rr2n3xd0 13 mm .

ection to ed.
'quzfeﬁa‘i‘m“?sr}%%”%és dﬁ%ﬁﬁ%&’ 14, - 14<=k<=14, - 22<=1<=22
Cheﬁﬂpﬁ@fﬁfmﬂ?‘%ol | detbéd / uni que 22539 / 2698 [R(int) =
F&aﬂéﬁ&kes%@em&mmg WReL8.099326. 43 99.8 %
QLRLGSY €O TRELL NI 01047

Absolute strecture 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-L.

Uleq) is defined as one third of the trace of the orthogonalized
Uij tensor.

X y z Uleq)

C(5)  -267(3) 6218(3) 2092(2)  53(1)
C(25) 3273(3) 3363(4) 2054(3)  93(1)
o) 24(2)  5125(1)  1748(1)  50(1)

F(3)  4039Q2) 6650(2) 1452(1) 74(1)
F(l) -3491(2) 9889(2)  691(1) 73(1)

O(I)  -2142(2) 5028(2) 2243(1)  63(1)
C(18)  313(2) 6092(2) 1508(1)  39(1)
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Refinement nmethod Full-matrix | east-squares on F2
Data / restraints / paraneters 2698 / 0 / 301
Goodness-of-fit on F*2 1.157 Final R indices

wo 2pdsp2eigna(l )] Rl= 0.0429, wR2 = 0.0993 Rivoshioceasdsal
data) Rl1= 0.0550, wkR2 = 0.1047 Absolute structure
paraneter 0(10) Largest dill. peak and hole 0.165 and
-0.120 e. A"3 Table 7. Atomi c coordinates (x 10) and

104D T o b o253 293 fiths el ined ac ane th rc

ofN(bhe t0HCe dP3Xte dBf4ihgonrafl) zed Uij tensor. X y z
@?ﬂg 5 B ifﬁs‘%ﬁ( zﬁéé?’l@%%é?’ 2a02)) 5125(1)
15480 1) 285(1) 8PS %lp) #¥Bo(2) 1452(1) 74(1)
FND) - 38@30P) @SR 2)136RIX 1)4278(1) 0(1) -2142(2)
| 3833‘2) 150 R, LS ARl 025080 (1)
9(2)3036%?59(%6(2132#’(1@52)41(5&()1) N(1) -501(2) 6935(2)
18641 1) -6806)1) 10620¢R) 1455@7(253(3968(2) 1225(1) 44(1)
o589 (2)3'%?@% 2;; 990 TR0 oS 5 o501t 2) 25000 )
166d1) - %@2 é&@ (2)53@1163(2) 50(1) C(17)
- 684 3) 265@679(%6(1)453(035(2153(51211) C(2) -2267(2) 7865(2)
1205014461 s6¥hl) meeBl(3)5372(2) 626(2) 53(1)
N(3) 4491(2)  4230(2) 1726(2)  60(1)
C(19) 1830(3)  7139(3) 769(2)  S8(D)
C(15) -1705(4) 12401(3) 1043(2)  78(1)
C(21) 3404¢2)  6016(2) - 1983(2) S52(D)
C(16)  -754(3) 11868(3) 1362(2) 68(1)
C6)  -2088(2) 5851(2)  67I(1)  40(D)
C(13)  -2555(3)y 10532(3) 918(2) 55(D)
C(14) 26134y 11716(3) 818(2) T1(D)
C(7)  -1323(3) 5615(3)  89(2) 57D
C(10)  -3518(3) 4678(3)  26(2y  64(1)
&¢)] -2748(3)  4452(3)  -544(2) (D
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)  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(5B) 0.9700 0O(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(24) 2651(3) 4586(2) 1056(2) 52(1) C(3) -1487(2)
8695(2) 1296(1) 42(1) N(3) 4491(2) 4230(2) 1726(2)
60(1) C(19) 1830(3) 7139(3) 769(2) 58(1) C(15)

WO 200500Bs4) 12401(3) 1043(2) 78(1) C(21) 3HOH(LposBOLE( 2)
1983(2) 52(1) C(16) -754(3) 11868(3) 1362(2) 68(1)
C(6) -2088(2) 5851(2) 671(1) 40(1) C(13) -2555(3)
10532(3) 918(2) 55(1) O(14) -2613(4) 11716(3) 818(2)
71(1) O(7) -1323(3) 5615(3) 89(2) 57(1) C(10)
35(1&(33)73?1;3( 3). 33@? 221235 ég 58(@1)5)-6@3ﬂ8(1(3)2) A4.50(3)
g ‘ﬁ%M 3) 4@@ -508(2) 7%2?1(%%23 3,9

%)2‘5(1)1414(2)16 31) Tabl e 8. 62{2)angt hs [42@nd
grm@aq@)gt(eg% Et()l 3@@3%50& )5) C(0(2 é)czh ﬁ@g 3% gg 253800 25A)
qgﬂﬁ kp 0 7‘(1)‘??0@25) H( 250) s o(5) Q?E’é)

2) C(1185P8@) 233(3) ngﬁ}«@(;)t)l 457(1;;79(4)
E(m)@é%ézu ézg%@ (1)7 4C(V\?3)2 0(1) as ﬁ) C( 15) 09300)
1%@#@ 0(1)- o 8200 qlsfﬁiﬁé) 0. 9306%](“(3

1) 1.368 4)C(21) C(22) CO-HON(4)  C 98300N( 2)
1(3524((33D7)C(21) sgsl)) 0. 9800 C( &poMNe 1)2 1. 490(1%)52(4)

raiaE g 377%14%‘@0‘%’28?2)2) &9@%@ 2y 0. 63650

C(20)-N(2) 0)-C(8) 1.368(5)
C(20)-C(24) 1.508(4) : C(9)~H(9) 0.9300
C(20)-C(21) 1.512(4) C(22)-H(22A) 0.9700
C(20)-H(20) 0.9800 C(22)-H(22B) 0.9700
N(2)-C(19) 1.464(3) C(8)-H(8) 0.9300
F(2)-C(16) 1.360(4) C(23)-H(23A) 0.9700
CH-C(3) 1.500(3) C(23)-H(23B) 0.9700
C(4)-H(4A) ~0.9700 O(1)-C(5)-C(1) 116.7(2)
C(4)-H(4B) 0.9700 O(1)-C(5)-H(5A) 108.1
C(17)-C(16) 1.376(4) C C(D)-C(5)-H(5A) 108.1
C(17)-HAT) 0.9300 O(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)-C(25)-H(25A) 109.5
C(11)-C(6) 1.385(4) N(3)-C(25)-H(25B) 109.5
C(11)-H(11) 0.9300 H(25A)-C(25)-H(25B) 1095
C(24)-C(23) 1.511(4) N(3)-C(25)-H(25C) 109.5
C(24)-H(244) 0.9700 H(25A)-C(25)-H(25C)  109:5
C(24)-H(24B) 0.9700 - H(25B)-C(25)-H(25C) 1095
N(3)-C(22) 1.446(2) C(5)-0(1)-H(1) 109.5
N@3)-C(23) 1.448(4) O(2)-C(18)-N(1) 121.6(2)
C(19)-H(19A) 0.9600 O(2)-C(18)-N(2) 121.0(2)
C(19)-H(19B) 0.9600 N(D-C(18)-N(2) 117.3(2)
C(19)-H(19C) 0.9600 N(1)-C(1)-C(2) 99.73(19)
C(15)-C(14) 1.360(5) N(1)-C(1)-C(6) 112.2(2)
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N(1)-C(4) 1.466(3) C(7)-C(8) 1.377(4) C(12)-C(13)
1.381(4) C(7)-H(7) 0.9300 C(12)-C(17) 1.386(4)
C(10)-C(9) 1.362(4) C(12)-C(3) 1.473(3) C(10)- H(10)
WO 20588005 C(20) - N(2) 1.468(3) C(9)-C(8) 1.BEBYEH04/025980
C(20) - C(24) 1.508(4) C(9)-H9) 0.9300 C(20)-C(21)
1.512(4) C(22)-H(22A) 0.9700 C(20)-H(20) 0.9800
C(22) - H(22B) 0.9700 N(2)-C(19) 1.464(3) C(8)-H(8)
0.9300 F(2)-C(16) 1.360(4) C(23)-H(23A) 0.9700
C( G)2-C3L(6L. 506(13).3@) 23) - H( 23B) @2)TR)-HO4A) - H( BAE

0. 5 116. 7(2 0. 97
SO, COngi 15112, gy v
(5H( 5A) 195821 (17) - H T2 6293 109.8
0(0105) CpTesH( 5B) 11021 C(2) - 3)H(MPSI$144H(24B) 108.2

58 2) - H( 2
S qi?g% & om H07 s 1) AR 4y 270
N(§§1 D (1H(25A)21181@>95 (1) - §BTQ: cg®5(4) 110.5(2)
N(G()i) K280 H(ZSBmza@;s C(11) - MR ®HCBF00  1187(2)

.5 24 11 4
§3§2 (%%% 25(:) Hyd C(gg e §} 5 oz
(é'()@@ H(z%)S(Biog 5 C(24)C(34é (%) 97001097(3)
H( Q(iﬁ)e(ﬁﬁl‘ée)) H(250)7¢409. 5 N( 3) -CCBERI3)LAH#6( 4)111.2(3)
mi %@ R 35t o) qz%glf%%@%m
é(ZIN( 2) 1@1@(2)(2) C( 19) Ndp14E)-H198500 1095
N( desHYEBa 2) 1on@B(2)  C(19) HAoh9C19PHAMO  109.5

wipdnd 1) L obeaig S s
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NG TLOD 259905 H(19A)-C(19)}H(19C) 1095
C(21) C(20)-H(20) 105.9 H(I9B)}-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)-E(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) 111.32)
C(3)-C(4)-H(4A) 1113 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)-E(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(1T)-HAT) 119.9 F(2)-C(16)-C(17) 117.7(3)
C(12)-C(17)-H(1T) 119.9 C(15)-C(16)-C(17) 122.8(3)
C(3)-C(2)-C(1) 113.6(2) CH-CE-CAL -~ 117.33)
C(3)-C(2)-H(2) 123.2 C(N-C(6)-C(L) 122.9(2)
C(1)-C(2)-H(2) 1232 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) 1195 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) 1200




C(2)-C(1)-C(6) 111.3(2) C(23)-C(24)-H(24A) 109.8
N(1)-C(1)-C(5) 113.1(2) C(20)-C(24)-H 24B) 109. 8
C(2)-C(1)-C(5) 107.1(2) C(23)-C(24)-H 24B) 109.8
WO 20(58)920% 1) - C(5) 112. 6(2) H( 24A) - C( 24) - H( 2BESyUL0®/025980
C(18)-N(1)-C(4) 124.2(2) C(2)-C(3)-C(12) 130.7(2)
C(18)-N(1)-C(1) 121.18(19) C(2)-C(3)-C(4) 110.5(2)
C(4)-N(1)-C(1) 111.32(19) C(12)-C(3)-C(4) 118.7(2)
C(13)-C(12)- C(17) 115.7(2) C(22)-N(3)-C(23) 110.8(2)
C(GG))CKT(413§14I:(3) 12001, 5(3) C(22)-N(3)-C(25) 109. 7(3)
9 a)) C(3ioikg. 7(2) O(23)-N(3)-C(25) 111.2(3)
c:(24 8(2) N(2) - C(19) - H( 19A) 109.5
C(21 191313 3(2) N(2)-C(19)-H(19B) 109.5
C((Z(&)}G(O(Iﬂ@)) C(2139.3110. 1(2) H( 19A) - C(19) - H(19B) 109.5

N( @by H(zo g,gg 9 N(2)-C(19)-H(19C) 109.5
C(24) - gﬂﬁg H( 20 L9 H(19A) - C(19) - H(19C) 109.5
%(2 ( )H(z 9405. 9 H(19B)- C(19)-H(19C) 109.5

(](81))—CK\I(02H610)(19) 11922. 5(2) C(14)-C(15)-C(16) 117.7(3)
C(é( tJ@,( O 20) 6k 44(19) C(14)-C(15)-H(15) 121.1
0820157 40(19) (16)- C(15)- H(15) 121. 1
N(q!)‘ 669 (P 3) 185 5(2) F(3)-C(21)-C(22) 108.3(2)
N((I$)—G@)ZH(9)H(4A) 1051, 3 F(3)-C(21)-C(20) 111.3(2)

gr%; ﬁgm 1}%# C(22)-C(21)-C(20) 110. 4(2)
F(3)-C(21)-H(21) 109.0
1B) 1%%23 C(22)-C(21)-H(21) 109.0
H(C42¥))~C@2)4]3[(2H()48) 1009. 2 C(20)-C(21)-H(21) 109.0

, gﬁ%@% )105;1.%0 3(3) F(2)-C(16)-C(15) 119.6(3)
- - 9.9 F(2)-C(16)-C(17) 117.7(3)
et ks )?213%(17)10349 9 C(15)-C(16)-C(17) 122.8(3)
CER2A0CRR»0ID) 113064 2) C(7)-C(6)-C(11) 117.3(3)
PRI I i e ) 110, 7()
C(9)-C(8)-H(8) 119.8 '
C(7)-C(8)-H(8) 119.8
N(3)-C(23)-C(24) 111.3(2)
N(3)-C(23)-H{23A) 109.4
C(24)-C(23)-H(23A) 109.4
N(3)-C(23)-H(23B) 1094
C(24)-C(23)-H(23B) 109.4
H(23A)-C(23)-H(23B)  108.0
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C(10)-C(i1)-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)

WO 20580950 24) - C(23) 109. 4(2) C( 15) - C( 14) - CpaABYSABI2968)
C(20) - C(24) - H( 24A) 109.8 C(15)- C(14)-H(14) 120.0 -76
--------------- WO 2005/ 019205 PCTI US2004/ 025980
C(13)- C(14)- H(14) 120.0 C(6)-C(7)-C(8) 121.5(3)
o(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(ll) C(10)-H(10) 119.5 C(10y-C(9)-C(8) 118.9(3)
C(10)-C(9)-H(9) 120.5 C(8)-C(9)-H(9) 120.5
TableNy RAnisgiopie displp@iipnt paramdi¢r@§A” xNPBfor &122) - H(22A) 109. 2
The aficirb 1c% ?ﬂ)? &l B2 ex nt%ake“flg’ﬂ)mg 22) - H(22B) 109.2
H(ZZB%) 2 H(22A) - C(22) - H(22B) 107.9
&93 ‘é’(l kaf 55U C(9)-C(8)-H(8) 119.8 -
C(7)-C(8) - H(8) 119 8 N(3) C(23)-C(24) 111.3(2)

m@g% HEJS% "'%89 41130 26} C(23) - H(23A) 109. 4

CG) 522) 57(2) S0(2) 21 A1) -5(1)
C(25) 53(2) 89(3) 136(3) 38(3) 3(2) 21(2)
O@Q) 431) 33(1) 5D 131 41 o)
FG3) 58(1) S7(1) 109(1) 18(1) -2 -15(1)
F(1) 65(1) 68(1) 86(1) 5(1) -141) 19(1)
O(1) 63(1) 58(1) 69(1) 21D 9D -6()
cas) 421y 32() 421 KD 20 2D
C() 35(1) 38(L) 500 4D 21 1(1)
N(1) 391) 28(1) 55(1) - 41) 2D 3(1)
C(12) 60(2) 35(1) 36(1) 2 61 1)
C(0) 41(1) 36(1) 43(1) 81) 21  4(1)
N(2) 4I(1) 351 S0(L) 9(l) 4D 4
F2) 144(2) 40(1) 1312) A1) -27Q) -12(1)
C@) 45(1) 30(1) 742 61 -6(1) 3(1)
C(I7) 69(2) 37D 53(2) 20 32  9Q)
C(2) 41(1) 41(1) 50() 21 -1y 9
S Cal 492) 51(2) 582 () 6D O
C(24) 55(2) 44(1) 58(2) -3(1)y -2 51
C3) 49(1) 39(1) 38 2 51 9
N(G3) 40()  S58(1) 82(2) 201 9 13()
C(19) 53(2) 492 73(2) 24(1) 10D 7D
C(15) 127(3) 38(2) 68(2) 1(2) -3(2) 25
Cl) 46(1) 512) 582) -6(1) -1Q) -1
C(16) 105(3) 35(1) 652) 2D -52) 32
C(6) 40(1) 33(1) 48) 7(1) -2 61
C(13) 67(2) 53(2) 472 o1 41 192
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3 7 H41) 341 17) 69(2) 37(1) 53(2)
o 50 o B0 BiPhs 85) BOPE (1) so(1) “a(D) -1(1
———5(3) G2 45() B1(2) 58(2b{I) 61} ()

C(24)-C(23)-H(23B) 109.4 H(23A)-C(23)-H(23B) 108.0
-77 WD 2005/ 019205 PCT/ US2004/ 025950 Tabl e 9.
Ani sotropi c di spl acenment paranmeters (A2 x 103) for
WO 20B819205The ani sotropi ¢ di spl acenment f act oPCEK20WER3980
takes the form 5 -2pi2[h2a*2Ull+...+2hka*b*Ul12] U |
U22 U33 U23 U13 Ul2 10 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) 33(1) 75(1) 13(1) -4(1) 0(1) F(3) 58(1)
C(4p 713 168f)1) 61@EY 1)4<2>2( 192y 186¢) F(1) 65(1) 68(1)

8 1),,15 63(1) 58(1) 69(1
o gﬁj 36 é?if ( )1“1 %fzjféz(ﬁ 212(1§ )1(1)( )2(1)
C(IOD( A3 39%@) 3@1)1)-25011)6@3{1) 2(1) 1(;)0(2;“(%)5(1)

3 1 238§ 1) 14301 12
€ %%i gé(z) @7@() )lsj(é)l) 223)&(:()2 %{?4)1(1)(:(36% 1) 43(1) 80)
C@2y sé‘é!t) {1) 9(1) 4(1) 4(1) F(2)
C(8) 1480eY) 86001)631231(29(2} 4(ad -2mepr) -12(1) C(4) 45(1)

C(24)
55(2) 44(1) 58(2) -3(1) -2(1) 5(1) C(3) 49(1) 39(1)

9(1 40(1) 58(1) 82(2) 20(1)

Taéf ‘31)}@%’%% ‘?é‘%%if‘iﬁ(a&’glgéﬁgg&@?‘é))73((z) 24(1) 10(2) 7(1)

dlsQJ@q;Bl)%ntIJme@rs ¢ap)resgd) 1(2) -3(2) 25(2) C(21) 46(1)
51(2) 58(2) -6(1) -1(1) -1(1)

X ¥y Z Uleq)

CH(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(I) -1483 4815 2120 95
H(20) 1926 5057 2045 48
H(@4A) 287 8479 1116 60
H4B) 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(4B) 1951 4208 863 62
H(194) 1181 7275 435 88
H(19B) 2463 6789 492 88

H(I9C) 2087 7865 980 88
H(15) -1730 13206 ~ 983 93
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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) 35 C(13) 67(2) 53(2) 47(2)
0(1) 4(1) 19(2) -78 WO 2005/019205 PCT/ US2004/ 025980
WO 20050492099 ( 3) 53(2) 62(2) 4(2) -6(2) 35(2) PET¥20623FH0
66(2) 56(2) -8(2) 1(1) 5(2) C(10) 61(2) 55(2) 75(2)
0(2) -21(2) -6(2) C(9) 82(2) 61(2) 67(2) -18(2)
-23(2) 14(2) 5 C(22) 43(2) 81(2) 67(2). 12(2) -6(1)
-3(2) C(8) 75(2) 83(2) 63(2) -19(2) 0(2) 21(2) (C(23)
HGA)2) M2(1) &362) 3t 8(&) 12(2) 10 Table 10.
ro co ate X and isotropic
HEME I%?Z%en?fg%\dpane?geés %)2 x 103) for 33=1. 15 x vy z
HUt)eq) ~STR{( 5A)59 188118648 ¥493 64 H(5B) -3096 6408 2114
- 1o 20 44625A) 476878 2968 2458 139 H(25B) 5963 3742 2246
9 5C 1674 139 11(1 1483 4815 2120
3 }@ H?g ) g99505$%g0 g‘h8 25 H(4,(A))287 8479 1116 60
. HE2AB) 481 835‘@3&[977248(2) HFZ7) -13 10353 1669 64 H(2)
?6 g;%g? 1Q%do 53 24 11) 773743 5520 1006 63 30 H(24A)
H%OS 637 62 H

£248) {851 4208 863 62 H(19A) 1181
B 75 -AHS 88 476 1085946386789 492 88

H(23A) 3028 3288 1812 76
10 H(23B) 3677 3120 1038 76
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H(19C) 2087 7865 980 88 35 H(15) -1730 13206 983 93
-79 WD 2005/ 019205 PCT/ US2004/ 025980 H(21) 3171 6536
2395 62 H(14) -3273 12049 597 85 H(7) -572 5933 100
WO 2608/0192¢510) -4268 4360 9 76 5 H(9) -2970 3888us20l@2:360
H(22A) 4894 5438 2487 77 H(22B) 3787 4700 2707 77
H(8) -1106 4760 -890 88 H(23A) 3028 3288 1812 76 10
H(23B) 3677 3120 1038 76 -80 WO 2005/019205
PCT/ US2004/ 025980 SCHEME 4 | O )QAN. CH3 H3C, N clL#aF
three steps F N (N) 445dgpfdr4~O CHs first eluting /
enantioner of 2-3 - HBCNFFPh FFFCHA41 N-COH

3 ;JI—<|3CG\| LO
0

.CH
(’j/F three steps ('j,F
N ]i\l 41
CH

A

0”0 3
first eluting
enantiomer of
&2 HsC
3 \N
of
N 4-1
F CH,
4P TEA, DMAP, THF F
N~ “—OTBS
- 4-2
L9 C'/Ko N 42
‘ CHs

(25)-4-(2,5-Difluorophenyl}-N-{(35,4R)-3-fluoro-1-methylpiperidin-4-yl]-2-(bydroxymethyi)-N-methyl-2-
phenyl-2.5-dihydro-1H-pyrrole-1-carboxamide (4-2) :

5  This compound was made in a2 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, CDCls) 8 7.4 ~172 (m, SH), 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 (im, 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 CysHyeFaN3O,: 460.2207. Found:

10 460.2229. '
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Ph TEA, DVAP, THEF N '/-OIBS U 1=9 CCA N4 2 O CH3
(2S)-4-(2,5-D fl uorophenyl)

N-[(3S, 4R) - 3-fl uoro-1-met hyl pi peridin-4-yl]-2-(hydrox
WO 29,%{11;9993 - N? net hyl - 2 yIpip gc%mszoém%ss:so y
phenyl - 2. 5-di hvdro-I H pvrrol e-| - carboxam de (4-2) 5
Thi s conmpound was made in a nmanner identical to that
for 3-1' with the exception of incorporation of the
first eluting enantionmer of 2_3 fromthe chiral col umm
described in Scheme 2, SGEEME Data for 44=2: 'HNMR

(500 MHz, CDC13) S 7.4 - 7.2 (m 511), 7.1 - 6.9 (m

311), 6H3,¢6HsiM 5.4 (bs, 1H, 42 (d, 11 4.9 (m
1H), 4.6 &m 111), 4.4 (m 111)5 N0 (m "N 3.8 (m
IM 3.2 (5w, 3F1), Buosiers 111), 2. _Ff'z (m : 311,
2.4 (s, |3H) 1.8 —3-6+m—231) ppm BV (E "d M
+ H for 8F3N3(2: 460.2207. [Found: an® 460. 4229.
-81 WD 20¥5/ 019205 PCTI US2004/ 02 SCHEME™~jy“H. CH3
H3C. N : F four steps "FF N Anpd 0--~10 CH3
mi xt ur €Yof Prans 5=1 enantioners of $=2 2-2a . N F

(Mixtirelof @h&1 N ' -OH 3.H3CN--~0 Ph_ TEA,
THE eff@ntiomers of 5_'13 Qg
2-2a

JPh TEA DMAP, THF «F
/N§ “—OQTBS

P TEA, DMAP, THF A F
N~ “—OTBS g
A N
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-OIBS -99 G N55=3 0 CH3 H3ICNF F CPh CNOF F

52 N-0H F\ CH/ 3 HBCN'~0 Ph TEA, DVAP, THE F N
-OIBS 11=9 CVA (N f 54 0 CH3 -82 WD 2005/019205

WO 20G019282004/ 025980 (2S) - 4- (2, 5- Di f | uor opheTyks04/025980
N-[ (3R 4R)-3-fluoro-I|-nethyl pi peridin-4-yl]-2-(hydroxy
nmet hyl ) - N- net hyl -
2- phenyl - 2, 5-di hydro-| H pyrrol e-1-carboxam de (5-3)
Thi s conmpound was nmade in a manner identical to that

(2.5’)-4-@Gﬂ)iﬂuoi&phen\ﬁl)wtumﬁ)-ﬁ-ﬂﬁﬁﬁﬂllnﬁ fy]ip@éﬁdmi g2 (e Sy heEN-m&thyl-

e synt hesi s. Resol ut| on

c hro n’ﬁhmgmmpnhnd mat llngde drsd mgmec 1damm*abab pimtcfoAfaL cglthii@ excebmrthat
the tran?fgé)m Mvhas ;n@o{%ﬁtg—info@l)eﬁsmﬁnR%Wuﬁdﬁ ?th 1‘{ tlomers of “rans-2-

a m ne ica anal ysi s
3" was %i‘fﬂefl H%t chopaipgraphically uging a C@mf%@m gaﬁwom‘% LR tOH in
hexanesiivitin0. 1% Yetly fadink ) ht DEDCATRH. (AMaIyﬁclza@Hﬁﬂ@ Qia@hh()f'twﬂd&ﬁ)on ax1
,cat drst elu
250mm e A SOLSEL R 70 BOE i o b e PR R A
indicategfhat first Bhating dnprsiomer hag R 30 mammdeoqmwngcnm*(&@m 59 min.
The fus?é?&ﬁ&o b Hﬁaﬁn%rﬂet? (;haﬁﬁﬁén b lﬁl@ﬂa oﬁhrab@ﬂu’t’é@&refobﬁeﬁuﬁ%g vﬂ% ﬁl?tﬁé‘c i %ﬁg%sgéa to provide
[
trans 'a‘ﬁ%ﬁet %it"‘ﬁ'@% & Fﬁ‘@’g‘?r%tngdfl @j@t'?eﬁ'ls Pg% f\lﬁ\’ﬁ""é‘nﬁ "b’i?l‘ 1epficaktp fal
explaindddn $dherhe 2. Do fadi ﬁdHNMBSGBIEMHz DG A4£-G12 (MHSER; 7.1 HOBIR 3H),
63, 1%1?% Wz(mgﬁg%q 5°>§m 4@ G 1 17H)23 é7(£%( 115)1% iy 71Hi 2@6( 9, ?ﬁf (m,
1H), 2.33 (9 f@rr%zﬂ D4 G EDppw, P@N@({iﬁcﬂfﬂi‘){%@o sE3N30;
460.2203 18quna: 266;@3( NThe aﬂs&wﬂﬁe,stel?eo%lgm(sﬁy oxﬁtielalpenamz ofo];m?ol_lilﬁ]tcl@ 5-3 and 5-4
m + or
hasnot 5 esfind fprtobn R DR o e g iy Sybd
absol ute stereochenistry on the piperidine of

(25)-4-(E 2 BRAHRHRnyly-R-[B54s) B=fhoro-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 zrans-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 (m,
4H) ppm. HRMS (ES) calc’d M + H for Cp5H,sFsN;0,: 460.2207. Found: 460.2229.

SCHEME 6
TBSO
EtsN-(HF) (COCH),
CH3CN DMSO~ N
BOC BOC EtgN BOC
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15 has not been determ ned and stereochem stry

i ndi cat ed has been tentatively assigned.

(2S)-4-(2,5-Di fluorophenyl)-NJ[(3S,45)-3-fluoro-I-meth
WO 29450192 | di n- 4-yl ] - 2- (hydr oxynet hyl ) - N- mep¢m/s2804/025980

phenyl - 2, 5-di hydro-| H pyrrol e-| -carboxam de (5-4) This

conpound was nmade in a manner identical to that for

5-3, with the exception of 20 incorporation of the

second eluting isomer of trans-2=3 fromthe chiral

colum. Data for S5ZtHENEWcontib@ey MVHz, CDCl3) 6 7.4 -
7.2 (m 511), 7.1- 6.9 (m 3H, 6.3 (s, 111), 5.4 (m

111), 4.9 - 4.6 (m 311), (?111) (n% 111),
3.85 (m 111), 3.25 (m 11 (s,F .\ B5 (in,
Lullﬂnﬁs 5T, 311), 2.2 - HRVS ( ES)
+ H o, C25H28Fpt «:.v/ 07 Foupd:
——469—2—2—2—9»258 8=<]BSO_HO 0 ’%(HlsWB
Clg- 2+§-3 - 83 WN200" 205 Pd 004/ 025980 X
( orm nued) FﬁOCF 4 Wh‘l%(z) - F B(G—I)ZEIo@ \
&I HZOBCIZIQ 6:4 Na2C@gg Li Cl 6-
\N/ AT THE - L&l3. Mel,” 60 C /
CHSCNON—~\\ N_CH3 66_I ‘Step 1

(28,4S)-tert-Butyl

rolidine-I|-carboxylate (6-2) To a
equi pped with stir bar was added
) 5

flame dried
1.etHF butyl (2S34

W-IEWDCG 1, prepared )-(-) 4-chl or o- 3-
3.Mel,60C )\
CHsCN ') N/\\N*' CH,
6-6 == I
Step 1 3 (25.,48)-tert-Butyl 4-hvdroxv—z-phenvlnvrrolidine-i—carboxvlate (6-2)

To a flame dried flask equipped with stir bar was added tert-butyl (25,48)-4-{ [tert-
butyl(dimethyl)silylJoxy }-2-phenylpyrrolidine-1-carboxylate (6-1, preparéd from (5)-(-}-4-chlore-3-
hydroxybutyronotrile by the method of Maeda, et al Synlezt 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 mlL, 62.0 m:ﬁol) while stirring under Np. The reaction stirred 12 hours at 40°C. The reaction was
then diluted with EtOAc (100 mL) and poured into 5% ag. 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 (25,48)-tert-butyl 4-hydroxy-2-phenylpyrrolidine-1-
carboxylate (6-2) as a white crystalline solid. *H NMR (300 MHz, CDCls) 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, SH); MS 208.0 found, 208.1 (M ~ C(CHa)s) required.

Step 2: (2S)-tert-Butyl 4-oxo-2-phenylpyrrolidine-1-carboxylate {(6-3)

To a flame dried flask equipped with stir bar was added 150 oL anhydrous
dichloromethane which was cooled to —78°C. Oxalyl chloride (3.8 mL, 44 mmol) and DMSO (4.8 L,
61 mmol) were added sequentially and the reaction stirred for 10 minutes. (25,4S)-tert-Butyl 4-hydroxy-
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hydr oxybutyronotrile by the nethod of Maeda, et al
Synlett 2001, 1808-1810, 7.8 g, 20.7 nmol) and
anhydrous acetonitrile (20.0 nL). The resulting

WO 8astou20on was treated with triethyl am ne PCTUS2004/025980
trihydrofluoride (10.1 nL, 62.0 mml) while stirring
under N2. The reaction stirred 12 hours at 40C. The
reaction was then diluted with EtOQAc (100 nL) and
poured into 5% aq. NaHCO3. Fol | ow ng cessation of gas

2~phenﬁ@g&¥@ﬂe%c%aﬂ?xylitm 208, (')8/@3 hﬁ%ﬁ in NG W8 dfcﬁl&%ﬁletlhane was
Y TN T

was waged od)i€ owtr é douroUpnn@vmpienon,rthﬂeacﬂomm Gitashed with 5% NaHCO,, brine
and dxneﬁ%%rll(%%él | #1 @%htﬂ@laye\“@%s C%B{egt?a'ie%% IErB\%.Q cﬁd% Qﬁ)%ﬁ{}?i ot~

rov

Phenylpaffﬂg?alﬁﬂwb%ybﬁéﬁg? - PRremerllictipewaseffecindydde QA dheg@en ) HABR
(300 MEz, ODICLES T.33/(8d, aﬂg)l 7. lrﬁ(nsgh) 6,38 (k] 1Hij\/80é G0P= MIBHZ GBEB3ID @ {&]
o313 BB - %0 Bl - S At Flgn

found, wﬁémtﬁ(%bll)equ@dos (m 1H) 15 1.50 and 1.20 (hr s,
9H); Ms 208.0 found, 208.1 (M- C(CH3)3) reqwred

St 2 tert
Sen 5. o} BN B PGt M Racrporeiopioey 4 Sy gyl

f | amecatboxydate Giask equi pped with stir bar was added 150

mL d -t

7 Sgnﬁ)y dﬂa?lgﬁne a&lﬂq%& fgg)tg%eoay%ig&]de 3oneg§) %%% 0)§)-2-

phenylpmohdln?g)-cglg_oxﬁlﬁ@ |(§—3,\/%176@ @Rj:@@olé@g}@glry@ljom TRE @)t Te resulmng
solution (@ 8sble® td smoé Frdkedtr 0 / Wﬁg%&gm HeRopn ;fl/s% é‘%;g%@ms 0.68 -
w153 TS S ol e S AR t (Lo B st g gl L1
trlﬂuororﬁﬁﬂriﬂumrmnml)mlfoayl]m}edmmﬁodanmﬂd ©ro gmﬁsl mmel) wasaddatidatdn one
portion. @ﬁ%éﬁvﬁ%v&ﬁ kd d%g dJoaPsg %ﬁﬂjedlﬂz totﬁr Tl%‘r&\é!no%’@a@ gl.h{te]d with®

was a n

Et0 (10%@ 6\?@@3@ H{SEﬁSSWBUd’é‘W H:'Qrﬂﬂﬂg-t) pRskpring ﬂ@ mlééﬁbf mwrwasser was dried
over Mg80us filbegedwind Eonbeerdet-063eruda [rdsia@e waR pOrifiba ibg ﬁasﬁ\é&ﬁmﬁ/g SO4.

' choromag;%% 18{(@?& Et fcrhe)zfmcs )&r)ad%gg fbe t%tp%(\jrldg ?ZSE) tert uty 2- heny -4~

{[(mﬂu%mﬂyl)p»yfpmﬂpmr&ﬁedmhydmdﬂﬁmyledmb@ﬁ;@ (64). "H NMR (300 MHz,
J
CDCly) f8& kokShed! 87 31)6(&, Sé%c:*i%&mgi@e%ﬁ%mw 514?&%1.9%'1??“@?%% 1}4% '3‘79.0_
found 37g. 3)ff‘1“if)‘>d 4.08 (d, J = 19.5 Hz, 111), 3.90 (d, J
= 19.3 Hz, 111), 3.13 (dd, J = 18. 8 9.8 Hz, 111),

swas: 220 (58 minfu oo A0 rephid 1, S

(2S) carberpmie {692 pheny! -4-{[ (trifl uoronet hyl ) sul fonvl ]

oxy} T3 a Bimeld Jmed ﬂ@skle&‘!u@m 82 i ba w38 ga%b)%% b&ﬁl%ﬂaergm a

{[(tnﬂuoko&egﬁ%su{ ﬂ ngggl\émltflgrbg}yllate (6-4, 0.250 g, 0.636 mmol), 2,5-
diftuoropbémyHyokamjeracid 0. 251 mel, 59 lmadilb Dby {0E200. 6 191 tBindl angh LiOL (6281 g, 1.91

o) 195Rhe OGO, . T 0k AR, mapm o
& 0.032 el espided o the fogatioh wis soalesindrs nitoseNBS! heated® 90%C fot 2 hobiv
Upon corhpletibitfithe Oackidh Wﬂﬁ?hﬁmon&h&t&e%ﬁs% 'a&’ 'Naﬁbbﬁ ﬁrﬁ‘ttdAé@ W'50RHL), and the

* combined e S YRR PP Ve Ry op Cshem{pF petin st et f onam

concentritedand Purifgd gz 1656 Bolwmmdhjomatgraplgyd 8., 028t EtOAQhexanes gradient) to
provide (2S)-tert-butyl 4-(2,5-difluorophenyl)-2-pheny!-2,5-dikydro-1H-pyrrole-1-carboxylate (6-5).
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portion. The reaction was allowed to warmto 0C and
stirred 4 hours total. The reaction was diluted with
Et 20 (10nmL) and washed successively with H2O (10nlL)

WO 280%@193P3 ne (10 nl). The organic | ayer wasPEFUBHI4/GHEY
MySO4, filtered and concentrated. The crude residue
was purified by flash columm 20 chor omat ography (0-20%
Et OAc/ hexanes gradient, 15 min) to provide
(2S)-tert-butyl 2-phenyl4-

{[(trifluoronethyl)sul fonyl]oxy}-2,5-di hydro-|H pyrrol

s Ul o M o R

4. 42 6-011): MS 379 0 found.379.1 (M
- Q‘BToEﬂﬂhH drﬁ&iﬂasﬁ wWPpEPwih stir bar undermtro en was char; ged 6-5(863 g,

s L R P e T3

(5 mL) gidistikedf 1L Hokrs eIl Blpch svirpletiat, the rdaation wascoadtdigded, taken up in

st b

CHCl, FS%%]T ftalgtfj‘gr %}rf#et I!r111yl%) sul f okylﬁﬂéxﬁ orfmgc lé¥eﬁ“’&5r drief %%SOF)F flered
and COHCQDﬁG%R%%Wd&?% Preginsg; Thy r?slensgﬁee@ﬂm @aﬁwmved i a@lydxous THF (10
mL) andbreated @it Cﬂﬂﬁ)ﬁyﬂdniﬂiﬂmm (6.3 Bg; 1193 (riehoB Stthe GosulfingdQuiBDVas refluxed for 4

e e D B
and brinp\\Ehe pirabingA arzaniglaveserereviniel (MgdQ:0age poncfttpPRATBY drudeGieyd 3idazole
was dis@lvedin Qs A/ dBICH,CNRSd @éié@ dnt@ﬂﬂl %Q%Lr E)Inblg 'Th@’?e%ulﬁn%%hlﬁ@on was

r ni.trqgen an 0C for our s
stirred a&&g‘g Purighy Ubppcomp HE”(’ ﬁe%?g WIS FORFenfRsRig EBE et g
colored sudiid: INNED@E (Mdmd) 166 Dfand, 3661 feguiretl) , - and t he conbi ned
_organic layers were dried over MgSO4. Fol | ow ng
filtration, the organic | ayer was concentrated and
+ purified via flash col Tomat ogr aphy (Si 2, 0-20%
Et OAc/ hexanes gradient), .to 35 provide S)-tert-butyl
4-(2,5-difluorophenyl)-23 |-2,5-47t dre- | H-pyrrole
-1 -carboxyl ate (6-5). -85 IO 2005704 C

PCT/ JS20Q4/f025980 St ep 551\/; wF

O 1FTTXY ~4-(2,5-Difl uoropheny]) - 2-phenyl 42 -d|hydro I
H pyrTolx 1-yl ] car bonyl } - 3* hyl -1 Him .
(6-6) Toja=\lame-driedaig a& equi pped w t

s charged @5 (0.6 Dl )
and anhyle)us @ ﬁ'é’g{n so @ti on
was treat R A£Tiflu caC|d and
stirred M EE%UZFI conpl et njt-'%we
reaction vvas& 03 rat ed, taken up i Cl2 (50 nl)
and was 5% NaHCO3 (50 nli). The ani cyhayer
-was drie (I\/gSO4) filtered and concentrated Tnder
reduced pressure. The resul ting free-aniGits was

di ssol ved in anhydrous THE (10 nl) and treated wth

(285)-4- (miﬂowlbheﬁyl}m(ﬂmﬂﬁmeﬂl(ofh-Bﬁet@{lplﬂmﬁﬁw JnethyiEphenyl-2,5-
dmvdro-iﬁﬁ did- fl_gmjc,og ki QQywas refluxed for 10 hours until

Et oAa”O(asdutrrﬁe)of Ziveg (Ol of 6-6in b of FHA Wy dddesl 40/ €0.18 mmol)

' of the bifROIAIPSChnH=3 Hng 1863 056 WabB ofjizﬁérg)gaﬁ%? 3@@' s for 72h at room

concentrated. The crude zol e was dissol ved
smpers i st s PRk B e R RN o, i
was washedwfith brinkhdrier egm MgbO.g agicbnenteared b fotary evaporation. The residue was
purified by silica gel chromatography with 80:10:10 CHCL/EtOAc/MeOH to provide 7-1 as a white

solid. Data for 7-1: HRMS (ES) calc’d M + H for CpHygF3N30: 430.2101. Found: 430.2116.
-86- - '
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residue was purified,dy

stirred at 25C overni ght. Upon conpletion, the
reacti on was concentrated to give 6-6 as an orange
colored solid: LRVM5 nfz (M+H) 365.9 found, 366.1

wo nesgasoed. 15 SCHEME 7 H3C.N.H - F F FpErfoszdedososi H

\' N3 H3CN-~ CN+- M TEA, THE OF 6-6 N 7-1 CH3
(2S)-4-(2,5-Di fluorophenyl)-N[ (3R, 45)-3-fluoro-|-neth
yl pi peridin-4-yl] N-methyl-2-phenyl -2, 5-
di hydro-1 H pvrrol e-1-carboxam de (7-1) 20 To a
solution of 75mg (0. 1E Dl ) of 6=6 in InL of THE was
added 40nmg (0.18 g » K he bis-HClI salt of am ne
2 5 and 1061tL (O. \um ) of triethylamne. After
stirring for 72h at roo tenperat ure, the reaction
was partitioned between 2 and saturated aqueous
NaHCO3, the organic was™~\ast th brine, dried over
MySO4, and concentrat ed berot 3 gvapor ati on. The
*~.get chromat ography’
with 80:10: 10 CHC13/ Et I\/E@—Ho provide 7_1 as a
white 25 solid. Data for 77 —#: FIRMS (ES) calc'd M+ H
for C24H26F3N3O. 430. 2fl01.7 Found: 430.2116. -86 WO
2005/ 019205 PCTI US2004(025P80 F F N H3C N-~C/ aF
N 7=2 CH3 N 72
(25)-4-(2, 5- Dfluoropher&ﬁg N-[(3S,4R)-3-fluoro-I-neth
yl pi peridin-4-yl]-Nnmethyl=2-phenyl -2, 5-

(2S)—4-(£§-BYmerophenyl%M—[é8,4&)—3—&%?0[2{3-% WplgeendgnA—yl}-N—msthyl-Z—phenyl-z 5-
dihydro-1H-pymrole-1-carboxamide (7-2)

This compound was made in an analogous way as was 7-1, substituting 4-1 as starting

material. Data for 7-2: HRMS (ES) calc’d M + H for CHaF;N-0: 430.2101. Found: 430.2119.

(25)-4~(2,5-Difluorophenyl)-N-{(3R 4R)-3-fluoro-1-methylpiperidin-4-yI]-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

material. Data for 7-3: HRMS (ES) calc’d M + H for C,;Hy¢F;N;0: 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.

-87-
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Thi s conmpound was nmade in an anal ogous way as was 7.1.

substituting 44=1 as starting 5 material. Data for

7=2: HRMS (ES) calc'd M+ H for CuH26F3N30O 430. 2101.
wo 26Bmnetos 430.2119. FF --C\ N H3C N, 0 P&Er/OMovifrsso

(2S)-4-(2,5-Di fluorophenyl)-N[ (3R 4R)-3-fluoro-|-neth

yl pi peridin-4-yl]-Nnethyl -2-phenyl -2, 5-

di hydro-| H pyrrol e-1-carboxam de (7-3) This conpound

was nede in an anal ogopsg WAy Eds Was 2-1, substituting
5-1 as starting 10 rmt_erﬁg_Data for 7-3: BRMVB (ES)

calc'd M+ C2QH26F3N3O  430.2 nd:
430. 2115.94 mbsol ute stereochem sfr t he
onpound 7-3 has_not beey erm ned and

1) ani noIMe’f_’“%'/" r oxyinet hyl
i neri di ne-T-carhoxytafte (8F2) To a soluti “MeO
g (6.8 mml) of 88-11 (reported in; S. g Hayes, T. C.
Mal one, @&®6& Johnson J. Og. Chem 199@5,—%6,4084-4086)
in 100 nL of CH2Cl 2 was added 3.33 nmiL (23.9 mmol) of

benzyl 4-{ Ao ATk RALRE ) (nfeftiv] 2Ry SR i Q@hﬁﬂetlléafbogllat@gsﬁ. g
. mol ). O -gyrllneln _.O ) er
s: tir rT‘h‘bsof%Pn @fﬁ-ge%tfﬁ- B eEdb bPraried s S-§ st LiuMalopp &

JohnsonpA& Org. ihend#91h 64, ¥Ese-A08E) RQ0E mi ol CHOT was Bitied REGWAE §23V9eiuol) of

teth: T by i . ) = el Q 3
RS el DU M\ g A 35 b 38y
After stigng for at TR fe@pes#ere, thegniztureqvag partitionprdieqweert CHlal.gnd B1Q e
phases vﬂzh'ﬁs‘éﬁdrét&ﬂ whsled3Athx 10f HbE %&& égﬁe%uﬂldﬁ-ﬁﬁ)g,l lfﬂﬂa?, @fied%g'llf[gsm,
and con%ﬂﬁgélddfggr[ogfié t&é %e?ogl? n'g?ig) (7.8 mn:?o]) O]M tlﬁ% etglgel d?sgol\(r)ed inlvgg\l r'tj% o% I\QeOH
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,CI, extracted with CH,Cl,, washed
with NaHCO;, H,0, brine, dried over MgSO0,, and concentrated to provide 2.0g (7.2 mmol) of the amine.
This material was dissolved in 25mlL of CH,Cl,, 1.78g (8.2 mmol) of di-fert-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;0,

brine, dried over MgS0;, 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 mi
of THF and 1mlL 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,CI,
extragted with EtOAc, washed with H;0, brine, dried over MgSO,, and concentrated to provide 8-2 as a
colorl_css gum. Data for 8-2: LRMS (ES) calc’d M + H for CyH3gN2Qs: 379. Found: 379.

tert-Butyl [2-(hydroxymethyl)-1-methylpiperidin-4-yljmethylcarbamate (8-3)

To 1.08g (2.9 mmol} of 8-2 in 30 mL of EtOH was added TmL (74 mmol) of 1,4~
cyclohexadiene and a catalytic amount of 10% Pd on carbon. After stirting overnight, the reaction was
filtered through Celite, concentrated by rotary evaporation, and dissolved in 25mL of MeOH. To this was

- 88 -
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. Awere 1% ate&@mm%ncz%w 0

for I'h, 910nmg (14.4 mmol) of NaCNBH3 in 5 nL of MeOH
was added and the reaction was stirred overnight. The
reacti on was quenched with saturated aqueous NH4CI,
wo Bsdmsmsed with CH2C1l2, washed w th NaHC@@:rusZiok/o25980
brine, dried over MgSO4, and concentrated to provide
2.0g (7.2 mmol) of the amne. This material was
di ssolved in 25nmL of CH2Cl1l2, 1.78g (8.2 nmol) of
di -tert-butyl dicarbonate and 1.8 15 nL (12.9 mml) of
et 0 F DAL 45 87 S o SR, R Wt i,
540mg ﬁﬁefrftniﬂtli JiNagNBE} iwé ap @p@@ﬁzwaa adfled apd Yreaeaetonawps etibted for 1h more.

The solb&tﬂ%rcxﬁ&m : éﬁ'tﬁ g&ﬁt_lt_ﬁé\&ehhu M@an@ﬁiwdéﬁ E@Ac%{@r
concentrate re wa
saueont TG, Giensi wfegwaatﬂwﬂgﬁw Gied e Nrooh pileopcsatate. The
residue praptaked @p ih. (H-Eglz (ﬁ!ltmﬁd mbx)cemfated taprovider8e3 ask colorless oil. Data for 8-3:
ig ed in 20 nL of THE and
Lms%nfé%cf‘{%ggf&g‘ of' et éo%’“ﬁ 496rrg (22.8 mmol) of
Li BH4 was added. After warm ng 20 to room tenperature

tert- But@lﬂd»(ﬁiotdh{ethﬂlg-l-@iéﬁ@lﬂip@rﬁtﬁn%ﬂ]kﬁetlﬁﬁﬁfbﬁﬂnﬁ@@m SndHAE BRI R6LIdrs-
qh 0, extract ed W|th Et OAC vvashed

pr oVi 'B‘ea ®1l1201a<§ 330 uIe@L&:rmh@b@ (@thlaHMalifﬂUnﬂﬂ*@ﬁQ(DﬂSM 15mL
of CHgdlﬁc{ShSt@Jvz% adcﬁ:d MOE; f)ﬁﬂnoﬁ%ﬁﬁﬁ ﬁll\;QLQé of éﬂ glz 'F&lf%uonwa@ allowed to

slowly ‘%fﬁ?%.ttwoam %a?%%s’?é%&y tsa@)waéeeweache%ﬁﬂ{lge wpter. The
mixture mmpa)tltmﬁed&&thad&ﬂibnﬁmjmtlg aid asmaltamest  GMEAOR the drghdic phast Yas

washed g f haid et Bl Gl tagéeg 'a&ﬂi%n&tt&te% R 8l lyute ol 1%5%9 Bto 9£419a%‘<;{f

over

column gk g s G -2 O PHR O Do e prodectt ey as s

enlargeEHGIREIEH dsaaelo&@@t;maﬁ% M@ loRIneeoids 78ﬂfas N&ﬂﬂms}g ghdh% -5 and 8-
v$ WO 2005 owg(gsggcwls %%fe? 25980 ﬁ%mecomzmedby

extensive OD awd ey Bepecibdstapy. Bith far B1ig (@lﬂtMI—Iz GAOH6 4.8 (o, 1H),
4.1-39P, 96 B'é}%!% dﬂééfzﬁ}zﬁfs @ﬁpﬂﬁ@@ﬁ%gl‘j\}:ﬂﬁ%ﬁ@éme OH)

aCtl n was
ppm. Defacieirs DR, ROMDEL SPAEIo S48 6f (e 30, 4 brod- B0 3.2 (m, 16D, 2.75

(m, 2H).J2a7 5,136, Qﬁ&@s m@tmeu 5EQAD, Iaxds, oRFp@MOUS NaHCO3, the
organi ¢ phase was washed with br| ne, dried over

~ Na2S™4, and concentrated. The 5 residue was taken up
(2543, ﬁDmmJt@nyl} N{(ERARR-Encronahdehnethytpperidim-4ay b b dro§mBthal-N-

methyl-ﬁph@ﬂ)l@@ |d9|2t§'o-QH1pyn@@t1-@aIg&ramﬁe§85 a) bafd¥8%) 4 g@k Diflofoptkadfh-R- H -

t t
(549 23y Briarey et o Gy et Aomotiy Dacetio & B
1H-pyrrdle1-tbokdmidan@-aber t - butyl (6-fluoro-1-

gglt E%’A %ﬁu%g &sﬁélag t)())ﬂe(x%n% Sl 5@‘ 1%1]? ?@Og%]w sat be? Hith HC gas

and allowqd. 6 $tiz b M aleony BT, nTltﬁsmtloﬂoTas PO ed bysGrmmwporation
and the 1BGH8 wﬁl%%ﬁﬂ \(/a% s%péﬁa&i ih 184, o?TﬁF |1 thRis Whs AfledI5akg @.34 IHSI) of

|on owed tq sl warmto room
19,268 LTS ol &y Pprep ety e oo Sy ATk AVAB. Afifesting at 5
°C overnipht SAhdchfwiftubroheetc avit vers addet end sHirdif wase:omaﬁemratidhﬁcbn@rmdt

room te; | ;a[ﬁl'e%%ﬂ)&‘g ﬂe&g ﬁ{len% %tg Sﬂ%ﬂﬁ@ﬁ&ﬁ%{ :ﬁa}ﬁf@ u ﬂ;ﬁe dV&S %jutloned

organi ¢ ase was

with Cﬂmewgm@ﬂﬁa&@ aias wathedayithcbring dded-qvey Mgﬁ&mé cqrmt;r@teri Jhe o
residue whs Faddd @fto @ 8illica gel column and eluted with CHCl, - 80:10:10 CHCly/BtOAc/MeOH to
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15 colum and eluted with EtQAc - 20:1:1

Et OH/ NH4OHI H2O. The first product to elute was the

ring enlarged product 8=5 as a colorless oil, and the
WOoMesiandst o el ute was 8-4 as a col orl ess oPCT/UBZN41028985

and 8- 4 were, isolated as enantioneric m xtures. of

the trans di astereoner. The structures were confirned

by extensive 1D and 2D NWR spectroscopy. Data for

8 5: "HNWR (600 MHz, CD2CI2) S 4.75 (m 1H), 4.1- 3.9

provide 8382 add.8-40 as a ifSeparaBle hidtd¥ - add)orlesd o ]()ﬁa foBd-8/8-6% - HRMS (ES)

: 411), 1.4 9H) 20
“alcd’%‘lﬁbbé’fﬁ?%g&s‘%aﬁﬁwﬁd(‘g&i CD2C12) SRy
(m 2H), 4.1- 4.0 (m 1H)), 32(m111)275 (m
211), 2.7 (s, 3H), 2. 45x(§mad. 1.9 -1.5 (m 4H),

1.45 (s, 9H) ppm
(25)-4-(2,5-Di fluoropheqyl)-N-[ (2R 4R)-2-(fl uoronet hyl

) - 1- et hyl pi peridin ] -~ (hydroxynmet hyl ) - N-
met hyl - 2- phenyl - ALy dio- | H-pyrrol e-| - carboxam de
(8-6a) and (2S)-4-(2,5-\D» | uorophenyl) N 25

[(2S, 4S)-2-(fl uofone ) - 1-C§retlpylpiperidin-4-y|]-2-(h
ydr oxymet hyl ) - N4 ! nyl'- 2, 5di hydr o-
~ 1H pyrrol e-1- jgl$6b) sol uti on of 80ny
© (0.31 nmol ) of EL 'bf Et cOvvas sat ur at ed
. With HC1 gas and allo to s ﬁ room
. tenperature. ThE reaction was then c% eentrated by
“rotary evaporation and-lhe resulting white solid was
suspended in InL of THF. To this was added 156ng (0. 34
13
(23)-437279b}ﬂumu el Hzf?ﬁm%ﬁﬁa Aloko- Lﬂmﬁﬁ 1a'HEIBLH9 %e%g% 112 (h?rdr%{%thyl) N

sopr o" am'ne and cat
methyl-2phenyl-2,5-(it F pls-1-carbgxamide 500 pLof

trifl wmeﬁ d)fQOﬁg (mmogdﬂ:ed manﬁL sﬁaﬂzmz B DR&s added llmg (~

oous oL B R Al B S0 L TS 5y h

mmﬁmakramti@n&ﬂarsth@fﬁm and eterafed aghechs ROHI); 2separdterl. washedwith Hz0, brine,
dried oaam@m%@co\e@eﬁaﬁsh Birthty B¥abdEtion I Theaekidi¥ G/as IEHEPSnto [@Bﬁca gel

column Y M o 20T 4 PN VAR g 3o 51 863 e foum. Do o .1

' ]MQE@WECMQ]WEM7RM% MEG 29055111 8286, 1H), 5.0 — 4.9 (m, 2H), 4.7

/ 8
o o RS Q58T R DAY S0 3, 0 0 520
3H), 2. 58~ 8 26 1.8 rNED prs) HRME (183) dalevsl M +Hifa C.ER580F 37E56-

. Found: 476413363. Found: 474.2374. EXAWPLE 9 CRIOH F NJ/O F

- HBCONO FCH 5 09-1

EXAMPLE 10
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(2S)-4-(2,5-Di fluorophenyl)-N[(3R 4S)-3-fluoro-|-neth
yl -1 -oxi dopi peri di n-4-yl]-2-(hydroxynet hyl)-N
net hyl - 2- phenyl - 2, 5-di hydro-| H pyrrol e-| - car boxan de
WO 2065/01920570 a sol ution of 20ng (0.044 nmol ) pot/uS2084/026980
nil, of CH2Cl2 at 0C was added 11ng (- 0.048 mmol) of
NCPBA. The ice-bath was renoved and the reaction was
stirred for 30 mn. The 10 m xture was partitioned
with Et OAc and saturated aqueous NaHCO3, separ at ed,

Step 1: Washegendy TR, &@[{[@E‘M@z 5- dlﬂﬁd:@ﬂ%r@l}@f(hﬁ#ﬁﬁ%@gﬂphenﬂ_z 5.
conce ap L O e.res)
" oadeauisit BrameH Phar b/ BB Gl g eibhiteEingg Erboie 0o
Et OAci:20:1:1 FtOH/ NI L QY H20 to provide 99=1 as a

whi whi t ¢ t eq Q%O%S%SIB}? 4%%1,%) o 23 W é{%ogg%,(oo%h)ﬁéedéz BL

(48 mmpl) gf 9941‘4{ m[utlgqu_ﬁf HQ{ m7d10x(qaﬁ que-bagl ves pegoverly stiyringwag contimed for 2h,
and thed & voldtlles wére@enfoWed B3 kdthry ePapdrafiol)  THkIdsidudwés partBioned b8veen EtOAC

and saméz%:gd’ aﬂuegl')gs ﬁﬁicﬁg_b"'lm 5[%[. H&x/g (%%ﬁplg%gefl gﬂ]ﬁ/ﬁq}leﬂm;gqsé ed(tracted 2x

EtOAc. Hbg F@@@g Ofgﬂlﬂ‘ﬁem%werﬁ Fashaudigain Pish WaAHERD;, EaMEEEoVEONa,30,, and

concenuétg% /td: IMFde 5 ot e g@ntﬁ)Zé@né 21%%09)2& this material in 5 mL
il i o

amount b IDVIAP.dAfer dmrﬂﬁﬁ drlexnight, thk rehetiph esindzedyly 1 40% complete by LC/MS, so -

| waddidfga L;ea!)a &ﬁpﬁi V%ﬁﬁ%egqg@@mg E»JEQAX%IJ é@fn?g%?z‘llhg}egcu{)& s then

partitiongd batweep E1Ofyc apdsaligatedagunsus a,’zl% thesprgan@ phatIvys veshed WIFM
NaHCOS GLO\britd) dédd okr@h\lagsm,%@m&%ata{h Thé RAIRATR p¥ERd bEIRY 6l

chromaSgsih WA B EHResi0 G D55 kot FFOﬂrﬂ)étarf‘é‘gr—éu Z«k&%ﬁ)

cale’d My HifortGa dlaFeN-Di-W8bh Feu@h694.]nd -sat ur at ed aqueous

NaHCC8 with Snl of IM Na0—| separated, and the aqueous
phase _extracted 2 x The conbi ned or&am

Step2: ext r déDd- G&ér‘%ﬂwh@al)ﬁ’g[ﬁsﬁRWﬁwW4YHr% gdroxymptay])-N-
‘.ji‘ s ' ) s ".'-!'l. &\([lmg) 590rrg ( 2 2

Tt er R i

mat erTo 3 soquong?gQSn%O ;t? mig 0 “é %n?g as _er.}%B%l( 4.6
mmol) op}.4-¢yciphexadignepl00me oD1 Ofrpallydivwf ont caibet, hyd then stiwed eremight. The
reaction Qﬁ; Brteyda! 't]ﬁougﬁ TOE tco&fenh@l%%nd L feSilfiueStds bisdoR@d &%ﬂ]bf@ﬁzﬂz To

Emftt n was, 9% only - 40%conplete by LC

this was g ed tri oroacetlc acid, sturing was maintained for 1h, and then the nnxtu;re was
partitioned between EtOAc and saturated aqueous NakKCO; 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/H0 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; 'HNMR {500

MHz, CDCl3) 8 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,

ZH), 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 CoyHygFaN30,: 446.2050. Found: 446.2059.
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an additional portion of DVAP was added and stirring
was continued overnight. The reaction was then
partitioned between Et OAc and sat urated aqueous

WO 2888140283 t he organi ¢ phase was washed w t RCT/NSHEEBS980
H20, brine, dried over Na2SO4, and concentrated.. The
residue was purified by silica gel 15 chronmatography
wi th Et QAc/ hexanes to provide 10-1 as a colorless oil.
Data for 10-1: LRMS (ES) calc'd M+ H
for, C3sHA6F3N3OASI : 6%xAvpEound: 694.3. Step 2: (29)
4-(2,5-Di fluorophenyl)-N[(3S,4R)-3-fl uoropi peridin 4
yl]-2-(hydroxymet hyl
met hyl - 2- phenyl - 2, ) dO?T' H pynol e-| - car boxam de
(10-2): 20 To a sol gn 405nmg (0.58 nmmol ) of 10-1
in 4 m of EtCH pas adad 1.38 nL (14.6 mmol) of
1, 4- cycl ohexadi epe, O ofol o pal | adi um on car bon,
and then stirred i -~ reaction was filtered
t hrough Celitg L t he residue was
di ssol ved in "

. IS s added 3ni of

trifluoroacetic/acid, stlrrlng F{‘r/}vtaalnedfor | h,

and then the nifkture \I\mrtltl oned\ bet ween Et QAc

and saturated aqueous pl us 25nL of 5% aqueous

Na2CCB, the 25 % ni ¢ phase was washed wi th NaHCO3
(2S)4~(a§~541ﬂﬂ0rm¥l)-8r[€3ﬁé -tiftyos]-orreryiviptdn -yl rdhelsrreesibd e d
methyl-D) le_nl ity ARV llQ:ﬁrbo:EEhﬂier(ElSI)due was Ioaded onto a

silic

2t o Resayeot P8 R8s Pirh $610 i d o Prcin@ehint wapagiga 20
UL (0.34vamol of acetigaeid.2§ nbf0.34 imeisefhevmecnd 2Amg (0d ot obia(OAc);BH.
After sﬁﬁ%%ﬁéﬁ%l }ﬁesﬁacﬁm %n@@t&‘wé% Eﬁ)ﬁ%@n@sa&?&t&_ﬂ a%@ous NaHCOs;, the

}ngot h w 1% TFA).. The _fractions were
organic ghasq Vasatrs %a%mr\“ﬁ% Pe B diing éﬂﬂ&ﬁ@%% agd cogosprptpdby

rotary e@@bxh@bn DA residue iwaddyfrified bytbvRe pREOchRfhatdizphy GREDSS t5:05 4
HZOICHE%ﬁ (bf%w”lh 1’5@) ;»3 ilﬁ)f?aci ngmsreig‘séie with ﬁﬁ{?@ tﬂ'ﬁpggld? 1Pl asa

colorless film, Datp for 11- 14 mswm GDOLYEH. 4 -ﬂagm, 58).3.1- 68 (@, B§, 6.3 G,
1H), 5.33H) 11}_334 95 (88 m3bhh), 4.8 gﬁﬁm 245 (ﬁme)2qH)4 4.8 ks 2 mz (%31157@, .

B T S L RSN ST R/ &)

calc’d MPEH/fS200ANIQH 98825 1 )il E8RIZB1TH F ~cN_F N F -~ C
11-1 (2S)-4-(2,5-Di fl uorophenyl)
N-[ (3R 4S)-3-fluoro-1-isopropyl pi peridin-4-yl]-2-(hydr
‘oxynet hyl ) - N- EXAMPLE 2
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met hyl - 2- phenyl - 2, 5-di hydro-| H pyrrol e-| car boxam de
(11-1) 5 To a solution of 38ng (0.085 mml) of 10-2 in
1 nL of 1,2-dichloroethane was added 20 pL (0. 34

WO 29i19205f acetic acid, 25 pL (0.34 nmmpl ) BE€T/HEWOHISSO
and 27 mg (0.13 nmol) of Na(OAc)3BH. After stirring
overnight, the reaction was partitioned between Et OAc
and saturated agueous NaHCCB3, the organic phase was
washed again wi th NaHCO3, H20, brine, dried over

(25)-4- (mmopmgquus an}-3 -AbRShiR¥din Lt BL(MydRM HRAKILV-BBthyI Dyhenyl-

S e0 as ol“ ed y reverse phase chrormt ography

2O CHIEN

Th e f il‘laetmnpmsld wey teade drsd thinaer idantdal thlaiaﬁcﬁ,&aa wph thw xbeption of

mcorpoil'\%i’_zlgnlof% eaauu&gér efd @s]satifot f@rﬁ Bataas &,@5 e dGMQ % okwﬁ RO

446.2058. §°“€§44626&11) 53(m111) 495 -4.8 (m 2H) 4.6
(m 1H), 4.45 (m 113), 4.1- 4.0 (m 2H), 3.2 (m 1H)),

(25)4-(%5 %)gﬂ.%fﬂphegﬁ&%(?Régﬂi-ﬁ@rﬁ%ﬂmf@%dﬁy?}oxy%églyl) e v phenyl-
2.5-dihydrochH-pysegled “carbiytamide) (1253)

C27H32E3N302:. 488 9'—?10 EFound:

48 8. 2‘5&57 eomﬂ)émmgmjﬂ%nﬁnefdeﬁlcﬁl tDhatSh llﬂ:ic\wthNc e}éceliazdn that
tho rang R 538 wag ncorhgri migchs DSl sl ts B e rans 2
3" was @) oucmmegnpmcmympmﬁwa)pamp? m ARn-cBhufuh with bi%h BEOH i

hexanes! 'E}lth40 Yd’ i &y]&ﬁX&%PfS‘é‘FEF&Q%' )&n oxam é'fe a% %@ed}}fﬂe_ﬁ%lent ona4dx

250 Ehmioh AB s TR iva@ﬁtl%cdaqthﬂmea sl lgpin
indicated ﬂraéﬁ:st\eluﬁﬁg chddEiongef GRYR, G130 @fin anEl &@@erc&mreasﬂuamerq.ﬁs R,Re11.59 mm
The fus%%u?’n g:?li. (f%vz u%own al%olu% stereochemlstry) (4v Sgurtﬁer processeMto provide
the trans amine, which was mcorporated into the synthesis of 12-2 following a route identical to that
explained in Example 10. Data for 12-2: HRMS (ES) calc’'d M + H for CosHygFaN3Os: 446.2050.

Found: 446.2069. The absolute stereochemistry on the piperidine of compounds 12-2 and 12-3 has not - -

been determined and stereochemistry indicated has been tentatively assigned.

(25)-4-(2,5-Difluorophenyl}-N-[(3S5,4.5)-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 “frans-2-3” from the chiral column. Data for 12-3:
HRMS (ES) calc’d M + H for CaHasFaN30,: 446.2050. Found: 446.2068.

-03 -
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5 446. 2050. Found: 446. 2069.
(2S)-4-(2,5-Di fl uorophenyl)-N[ (3R 4R)-3-fl uoropi perid

WO mogopbis 2- (hydr oxynet hyl ) - N-met hyl - 2- pheny! - perus2004/025980

2, 5-di hydro- 1H pyrrol e- 1- car boxam de (12-2) This
conmpound was nmade in a manner identical to that for
10-2 with the exception that 10 the trans isoner of
2-2a was incorporated into the synthesis. Resolution

wiLf st dye jomers of "trans-2- 3" was carried out
C Irso(?r‘al%[g%%a{)éhi cally using a Chiral pak ADO 10 x 50cm

colum with 15% EtOH in hexanes (with 0.1%

di et hyl am ne Jm:n. Anal ytical HPLC anal ysis
of the gl uen‘tkcgﬁﬁpﬁgg ???}H% Chiral pak AD(r) col um
with 15% EtOH in mﬁanes with 0.1%di ethylamne) at 1
m./mn indicated‘thAt~47Tr3t eluting enantioner has

R = 7.30 mn and the s&c¢ enantioner has Rt = 11.59
mn. 15 The first eluti nanti omer (havi ng unknown
absol ute stereochem stry) processed to
provide the trans am ne, co&yor ated into
the synthesis of 12-2 foll owi route‘fdentical to
that explained in Exanple 1Q0. Dat r 12-2: HRMS
(ES) calc'd M+ Hfor C& 2: 446.2050. Found:
446. 2069. The absol ute sterneochem stry on the

pi peri di ne of conpounds 123 1%)%-3 has not been
det erm ned and stereoche I ndi'cat ed has been
tentatively assigned. 20|(2S)-4-(2,5-D fluorophenyl)
N-[ (3S, 4S) - 3-f | uor opi peri dNA- 48/P] - 2- (hydroxynethyl) N

.met hyl - 2- phenyl - 2, 5-di hvdr5- | H pyr }ol e- | - car boxani de

(12-3) This conpound wasifrad®™i n a manner identical to

"that for 10-2, with the exception of 'incorporation of

or a phahigace@feARcthcBd pbld @1t of Q8B 6is@fier tefdRs- " from the chiral

- ris

colum. Data for 12-3: 25 HRVS (ES) calc'd M+ H for
C24H26F3N3Q2: 446.2050. Found: 446.2068. -93 WO

whereid005/ 019205 PCT/ US2004/ 025980 WHAT IS CLAIMED IS: I.
A compound of Formula I: (RN~ RBR5 NRMO (R o)t
N R13

ais Oorl;

bis ° Oorl;

mis 0,1 or2;

nis 0,1,2c0r3;
Oorl;

sis Oorl;

tis 0,1or2;

R1 and R2 are independently selected from: H, (C1-Cg)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-C1o atkyl;

3)  Ci1-Croalkyl-ORd,
4)  Cz2-Cypalkenyl-O-Rd,

-94 -




R2 Rox 5 or a pharmaceutically acceptable salt or

stereoisoner thereof, wherein: ais Oor 1; 10 b is
'm|501or2 nis 0, 1, 2 or 3; ris

W@&P%’Olé@Ps orl. 15t is O | or 2; R and R2 PETMAIS2004/025980

i ndependently selected from H, (Cl- Co6) al kyl, aryl,

het erocycl yl and (C3-C6)cycl oal kyl, opti onal Iy

substituted with one, two or three substituents

sel ected fromR7; 20 R3 is selected from 1) hydrogen;

Cl £1-C10 al kyl -O-Rd, 4) C2-C10
f?eny %Cﬁeﬁﬁ%ﬁa\ﬁ) "2005/ 019205 PCT/ US2004/ 025980 5)
C25)C10 GRSy RE3-@) cytloalgbodidy | ene) nC3- C8

| oal _ 10 al kyl - (C=0) b-NRcRc', 8
T §¥Eé@@<‘&3%ﬁ° oA 5y9)(cz )010 PRt 9)
al Rynyl 1@1@1@0%%0%%31{0(0 C6- al kyl ene) nC3- Cg
cyg;l oal gy qicl) Cl-Cl10 alkyl-S(O,, Rd,

C2- O aI K r Rd 13) C2-C10 al kynyl -

21)@ Fﬁgl ie)“g)@ Y LRPHERBS cycl oal kyl -

S(l(D) CrRt- st(;aal]cylat(lx)xll{d aI kenyl al kynyl and cycl oal kyl

opt u ituted with one or nore
t| td efds‘ﬂ&ngll @b’é’g‘ﬂf rom R6;

13) Co-C10 alkynyl- S(0), R4,

14)  (C1-Cg-alkylene)nC3-Cg cycloalkyl- S(O).-R9,

said alkyl, alkenyl alkynyl and cyc[oaikyl are optionally substituted with one or more substituents

selected from R6

R4 is independently selected from:
1 (C=0)20pC1-C10 alkyl,
2) (C=0),0paryl, ‘

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

7 OpC1-Cg perflucroalkyl,

8) 04(C=0)pNRERY,

9 S(O)mR2,

10)  S(O)2NRSRY,
said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted with one, two or
three substituents selected from R7;

R3 is selected from:
I} hydrogen;
2) (C=0)206C1-Cy10 alkyl,
3)  (C=0)aOparyl,

4)  COsH, -
5)  halo, - '

6) CN,

7 OH,

-05 -




R4 is independently selected from 15 1)

(C=O0 and -C10 al kyl, 2) (C=O aCbaryl, 3) CO2H44)
wolabe192¢3) CN, 20 6) OH, 7) od -C6 perfluor s

8) Oa( C=0) bNRSR9, 9) S(O)nRa, 10) S(qszswq%%%ézé’%ﬁ’%z””"

al kyl, aryl, al kenyl, alkynyl, heterocyclyl, and

cycl oaI kyl opti onally substituted with one, two or

three substituents selected fromR7; R5 is selected

rqm 1 0.2) (C=0 ahCl-C10 al kyl, 3)
ég())a&fé;ly 6P ‘ﬁ&%ﬂf 5) halo, 6) CN, 35 7) OH, -95
V@)ZOO&D@M@@R@RHJ U82004/ 025980 8) bd -C6
p @Iu lkyl, 9) Ca(C-0ODbNRBR9, 10) S(OnRa, 11)
and 5 12) -OPQ(OH) 2; said al kyl, aryl,
allkeny |IS(OBNRPRS) andhet er ocycl yl, and cycl oal kyl
: 0 onal stituted wth one, two or three '
> sﬁggt it Qgﬁféﬂgel ected fromR7; R6 is independently
sald alkgl, eyl, eltedyl, aikynjllDhelgrodyClyOaafbfelon e Dogtiokslly,substituted with one, two or

three substituents selected from R7;

R6 is independently selected from:
10 D (C=0)a0C1-C10 alkyl,
2) (C=0)a0paryl,
3) C2-Cj alkenyl,
4) C2-Cy10 alkynyl,
5) (C=0),0¢ heterocyclyl,

15 6) CO2H,

)] halo,

8) CN,

9) OH,

10) OpCy-Cg perfluoroalkyl],
20 11)  Oa(C=0),NRERY,

12)  S(O)gRa,
13)  S(O)}NRSRY,

14) oxo0,
15)  CHO,
25 16)  (N=O)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:
1) (C=0)Os(C1-Cro)alkyl, L
2)  O{(Cr-C3)perfiuoroalkyl, |
3) oXo,
35 4) OH,
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2) (GO albaryl, 3) C2-C10 al kenyl, 4) C2-C10
al kynyl, 5) (C=0 aCb heterocyclyl, 15 6) CO2H, 7)
halo, 8) CN, 9) OH 10) O -C6 perfluoroal kyl, 20
WOLPOXHPIS0) bNRBRI, 12) S(O) nRa, 13) S(O) 2NRSRET/USEEN/025980
oxo, 15) CHO, 25 16) (N=O R8R9, 17) (C=0O aChC3-C8
cycloal kyl, and 18) -OPQ(OH)2; said al kyl, aryl,
al kenyl , al kynyl, heterocyclyl, and cycl oal kyl
optionally substituted with one, two or three
subptitygpts selected fromR7; 30 R7 is selected from
1)6(C:O rGs(Cl-Cl0)al kyl, 2) O (d-C3)perfluoroal kyl,
3) )oxo, 5 4) OH, -96 WD 2005/019205 PCT/ US2004/ 025980
5) Thal o{Cx¥10BMkeny) (C2- Clo) al kenyl, 8)
(G CLOWG ity
9) (C=0)104(C3-Cg)cycloalkyl,
1)  (C=0)0s(Co-Cg)alkylene-aryl,
1) (C=0)0s(Cp-Ce)alkylene-heterocyclyl,

12)  (C=0);04(Cp-Cg)alkylene-N(Rb),,

13)  C(O)R2,
14)  (Co-Cealkylene-CO2RE,
15  C(O)H, .

16} (Co-Ce)alkylene-CO2H, and

17)  (C=O)}NRb),,

18) S(O)mRa,

19)  S(O)}2N®RD)2; and

20y  -OPO(OH);
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, alkylene and heterocyclyl is optionally substituted with up
to three substituents selected from RP, OH, (C1-Cg)alkoxy, halogen, CO2H, CN, O(C=0)Cy-Cg alkyl,
oxo, NO2 and N(Rb)y; '

RS and R? are independently selected from:
1) H,
2) (C=0)0pC1-Cy0 alkyl,
3) (C=0)0pC3-Cg cycloalkyl, -
4) (C=0)Oparyl,
5) (C=0)Opheterocyclyl,
6  CiCioalkyl,
7 aryl,
8) C2-Cj alkenyl,
9 C2-Cypalkynyl,
10)  heterocyclyl,
11) C3-Cg cycloalkyl, ' -
12)  SO2R2, and | |
13)  (C=O)NRby,
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59) (COrGs(C3-06)cycl oal kyl, 10)
(G -Or0s(CO Co) al kyl ene-aryl, 11)
wo(£0E$D e CO- C6) al kyl ene-heterocyclyl, 12)  perasze04/025980
(COrGs(CO 6)al kyl ene-N(Rb)2, 13) C(ORa, 10 14)
(CO Co) al kyl ene-CO2Ra, 15) C(OH, 16)
(CO C6) al kyl ene-C2H, and 17) (COrN(Rb)2, 18) .
S(O nRa, 15 19) S(O)2N(Rb)2 and 20) "()PO(IOI;DIZ sai d
ar a ene

I al k cl oal kyl
said "‘g‘ﬂ’gy %‘?@l"g "’;%‘r Wengy lkwgmﬁ@wuklﬁ |°Pmnéféy watﬁut&bmth gne, two or
three Silisg@esddcidd foni R7,2el ected from Rb, OH,
(d -Co6) al koxy, hal ogen, CO2H, ON, O C=0 Ci -C6 al kyl,
oxo, NO, and N(Rb)2; 20 R8 and RO are independently
R8 and %ot bel takerompethek )with, thenitro £3a @) Ghich tHey @reaittkgﬂed ttﬁ))rm a monocyclic or

blcyc%&eq% %’h S t@oﬁig H—.lﬁlnjé ¥r!66)aclbrm 41%51 ggﬁ:%ly c%tXlg%l addition to the nitrogen,

one ogvo@dditignat éﬁyqoatomg @el efeddeonCNOOahdl Sysa}cl monog@lic or bicyclic heterocycle

OptIOIﬁﬁg' QLRGN el Yith ong- ]t)wo g?fh@ SR K¥ikoted fHémh rP2Ra, an d
(C=0) NRb2,

R10 is selected from: F and. —CH3F;

R13 is selected from: H and —CHZF, provided that if t is 1, R13 is H;

R°" is absent or is oxo;

R% is independently selected from: (C3-Cg)alkyl, (C3 -Ce)cycloalkyl, aryl, or heterocyclyl, optionally

substituted with one, two or three substituents selected from R7;
Rbis independently selected from: H, (C1-Cg)yalkyl, aryl, beterocyclyl, (C3-Cg)cycloalkyl, (C=0)0OC1-
Ce alkyl, (C=0)C1-Cg alkyl, (C=O)aryl, (C=O)heterocyclyl, (C=O)NReRe "or S(O)2R2, 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, -(C 1—C6)a1kyl-OH, -
(C1-Ce)alkyl-0-(C1-Cgyalkyl, (C=0)OC1-Cg alkyl, (C=0)C1-Cg alkyl, (C=0)aryl, (C=0O)heterocyclyl,
(C=O)NReRe ’, S(0O)2Ra and ~(C1-Cg)yatkyl-N(R")), 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 pitrogen,
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;

R4 is selected from: H, (C1-Ce)alkyl, ~C2-Cgyalkyl-OH, -(C1-Cg)alkyl-O-(C1-Cgyalkyl and -(Cj-
Cﬁ)alkyl-N(Rb)z, wherein the alkyl is optionally substituted with one, two or three substituents ﬁglected

fromR7;; .
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WD 2005/ 019205 PCTI US2004/ 025980 sai d al kyl,

cycl oal kyl, aryl, heterocylyl, alkenyl, and al kynyl is

optionally substituted with one, two or three
WQ9s019%20®ent s sel ected from R7, or R8 and RO CRIN/US2004/025980

taken together with the nltrogen to which they are

attached to forma nonocyclic or 5 bicyclic

het erocycle with 3-7 nmenbers in each ring and

optionally containing, in addition to the nitrogen,

re aff’ 8 B R e P ] gl and (C3 Coeyeloalio,

optlomﬂy Isﬂ:rsﬁfukeﬂ VALHSHe] fdtol thrabistitbtifRhs sdiverorh RT7 SR
substituents selected fromR7; RIOis selected from F

and -CH2F; 10 R13 is sel ected from H and - CH2F,
Re and R§\¢ad el takemtogethert w1tlﬂheﬂm115§f:3 td %hich thelRard a&a@lﬁ& 8 bro®% mboSocyclic or

bxcycmfceé%? B%*h% g %Sﬁ%?%%n h g bﬁ({x}{d ecgq%g]ly ccg{ammg, in addition to the nitrogen,
one oxht@wp@ﬂ@gml ¢teroa;tpms mteﬂfronslw,@ tand B)tsaid nwinbdyctinier, bidyehic I@ferocycle
. da t

 optionklly beRaY i RN B SURE LA LAN Rt Bonl T

i ndependent |y sel ected from , ,

- heterocyclyl, (C3-C6)cycloal kyl, (C=OOCl- C6 alkyl,
(C=0) Cl2: G5 afé ¥bmmpduad a@biaglio Clin1 Ot REIFRLARY B ¥/
(CCO NReRe 'or S(O) 2Ra, optionally substituted vvlth
one, two or three sul#jtuents selected fromR7; 20
Rcand Rc' are |ndepenently selected from H,

(A-Co6)alkyl, aryl, M OR ORa, -(d-C6)all yl-OH -
(CI-CG)aIkyI-O(CI- yl, (C=0 QCl -C6 aIkyI,
(COd-C6 al kyl, ( yaryl, =0) het erocycl yl ,

(CCONReRe ', S(0)2Ra and (C i )al kyl -N(R) 2, wherein
the alkyl is optionally i+ tuted with one, two or
three substituents sele /;,lafr 25 Rc and Rc'
can be taken together wt ogen to which they
are attached to formpi_ng clieor bicyclic
heterocycle with 3-7 rrerer in each ring and
optionally containing, jln agdition to the nitrogen,
one or two additional fhetgfoatons selected fromN, O
and S, said nonocyclig or jbicyclig heterocycle
optionally substituted™mi'th one, t'wo or three
substituents sel ected ffom R7; 30 Rd is selected from
H, (CI Co6) al kyl , (C2 ) al kyl -

ha al kyl - & C6) al kyl and-CI-
orap %?I“R Y IQ?‘FQB’?EI‘* S%‘é‘rs@rf‘rﬁ’m?wef thetegl, is optional ly
" substituted with one, two or three substituents

wherein a? lber(r:l,t re 9, Rg‘, [{9!‘%«'5 Ylb,_ I%C, i{%’, i{g,s Re and Re’, are as described in Claim 1 in the

compound of Formula I; and

nis 0,1o0r2;

Rl and R2 are independently selected from: H, (C1-Cé)alkyl, aryl and (C3-Cg)cycloalkyl, optionally
_ substituted with one, two or three substituents selected from R7;

R4 is independently selected from:
1)  halo,
2) OH, and

-99.



WD 2005/ 019205 PCT/ US2004/ 025980 Re and Re' are

i ndependently selected from H, (d-C6)al kyl, aryl,
woletszemycl yl and (C3-C6) cycl oal kyl, opti onal pgras2004/025980

substituted with one, two or three substituents

selected fromR7; or Re and Re' can be taken together

wth the nltrogen to which they are attached to forma

m)nocycl ic or 5 bi cycl i c heterocycle with 3-7 nenbers

eac nally containing, in addition to
?)rbgéeq%l’e ‘f?é i)’two addi ti onal heteroatons
sel ect ed fromN, 0 and S, said nonocyclic or bicyclic
R5i hﬁtte(igc cle optionally substituted with one, two or
15 PRFELSMbst i t uents sel ected from R7. 2. The conpound
atcor dhypgogen, aim 1 of the Formula If. (R4)n OHIiR5
5 NyREN-25-O F N T 10 Rz or a pharnaceutically
ac)cept a% Pe salt or stereoisomer thereof, wherein a, b,
n)r, O &8 R, Ra, Rb, Rc, Re', Rd, Re and Re', are

af) desofch Pbﬁ]ug}ogi . lnd N the compound of Formula I;
and 15 nis O, lor2; R "and R2 are independently

sel ected from H (d-C6)al kyl, aryl and
RTissélgaeQ@a&ycl oal kyl, optionally substituted with one,
stituents selected fromR7; 20 R4 is
10 depe%% é]sg td from 1) halo, 2) OH and -99
\&D 2008/ 01- 92306 fRGHIUER 004/ 025980 3) Obd -C6
p3(=)=rfl uo%oal kyl, R5 is selected from

4) QOH,
3) halo,
15 6) CN,

7 (C2-Cipalkenyl,
8) (C2-Ci0)alkynyl,

9 (C=0);05(C3-Cg)cycloalkyl,
10)  (C=0);05(Cg-Ce)alkylene-aryl,
20 11) (C=0)05(Cp-Ce)alkylene-heterocyclyl,
12)  (C=0)04(Cp- Cﬁ)alkylene—N(Rb)g,
13)  C(O)R?,
14) (Co-Celalkylene-COR2.
15) C(OH,
25 16)  (Co-Cealkylene-COoH, and
17)  C(ON(Rb)y,

18) S(O)mR2, and
19)  S(O)NRb)2; ‘
said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, alkylene and heterocyclyl is optionally substituted with up
30  to three substituents selected from Rb, OH, (C1-Ceg)alkoxy, halogen, CO2H, CN, O(C=0)C1-Cg alkyl,
“oxo, NO2 and N(Rb)2.

3. The compound according to Claim 2 of the Formula III:
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1) hydrogen, 5 2) halo, 3) OH and 4) ObCl-C6

perfluoroal kyl; and R7 is selected from 10 1)

éC—Q) ros(d - ClO) al kyl, 2) O (C1-C3)perfluoroallcyl,
PO454049202) OH, 5) hal o, 15 6) CN, 7) PCT/US2004/025980

(C2-C10)al l cenyl, 8) (C2-C10)al kynyl, 9) (C

Or0s(C3-C6)cycl oal kyl, 10)

(COrGs(CO ) al kyl ene-aryl, 20 11)

(COrGs(CO ) al kyl ene-heterocyclyl, 12)

(COrGs(CO ) al kyl ene-NERD) 2, 13) C(O Ra, 14)

(CO C6) al kyl ene-COZR?__ ] (COFH, 25 16)

(CO C6) al kyl ene- CO2H, amd A7) C(Q N(Rb)2, 18)

S(OnRa, and 19) S(O 2N(Ro)N\5; sard'al kyl, al kenyl,

al kynyl, cycl oal kyl, aryl, Ky\ede and heterocyclyl

[ [ [ ] 3 o three

substituents selected from RoN OH, C6) al koxy,

hal ogen, CO2H, CN, (C=Og - al k oxo, NO2 and

N(Rb) 2. 3. The compound acchfdi to Caim2 of the

Formula Il11: -100 WD 2005/ 192q_.5 PCT/ US2004/ 025930 F

\ | F

il

R2

or a phanmaceuticaily acceptable salt or stereoisomer thereof
wherein:

R1 and R2 are independently selected from: H and (C1-Ce)alkyl.

4. The compound according to Claim 1 of the formula IV:

or a pharmacentically acceptable salt or stereoisomer thereof,
wherein:

Rl and R2 are independently selected from: H and (C1—C6)alkyl.
5. A compound selected from: .7

(2S)~4~(2 5-Diftuorophenyl)-N-[(35,4R)-3-fluoro- -1-methylpiperidin-4-yl]-2-(hydroxymethyl)-N-methyl-2-
phenyl—2 S-dihydro-1 H-pyrrole-1-carboxamide
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10

15

20

25

30

OH NR NO ('"T NIIl R 2 or a pharmaceutically
acceptabl e salt or stereoi soner thereof, wherein: Rl
woaodh/to8r e i ndependent |y selected from H andecr/us2o04/025980

(Cl-Co)allcyl. 5 4. The conpound accord| ng to aim1l
of the forrula NN F\ / FOH NR~N-'"--OF R2 IV
or a pharmaceutically acceptable salt or stereoi soner
thereof, wherein: 10 Rl and R2 are independently
selected from H and (Cl-C6)allcyl. 5. A compound

sel ected from

(ZS?Q%-Mﬂ@&DﬂteBﬂDW{@ZIQN)@WﬁOXO Nn%@ﬁﬁflﬁilﬁﬁdmgf gi]thhﬂlrb@‘mﬁy) -N-methyl-2-
Xyme ne
Phenyiﬁ% ‘ﬁ{yd% Qqa)(%o%rlbaﬁ%ﬁg rgl e- | Ycar boxam )ée -101 WO
2005/ 019205 PCT/ U82004/ 025980
(25')—4((? §)D1ﬂu5r§$lénﬁ5 fVl [Fﬂgﬂ? rg '1 1 é‘f@mg tyﬁ %—%&&%'oxymnﬁxylil) N-methyl-

E per I OXY et
-Pheﬂgh Ayl YQICB”&PW@MWWW%I e- 1 - car boxam de 5

(2S)-4{2,5-Di fl uorophenyl)
3-fluoro-I-nethy t[,:)ierldln - 2- (hydr ox
QS)4‘R%%%“WWIWT[@S 45)-3 ﬂuoro—l—me yIp1pendm-4-yI]- -(hydroxymethyl)-N-methyl-2-
phenyl2:, Plidindtb-1Z-Hmldy eHiboraltiday r r ol e- | - car boxam de
(2S5)-4-(2,5-Di fluorophenyl)-N-[(3S, 4S)-3-fl uoro-l -met h
yl pi peridi n-4-yl]-2-(hydroxynet hyl)-N net hyl -
(28)-4-(2,5-Difluorophenyl)-N-[(3S,4R)-3-fluoro- 1-methylp1pendm—4—y1]-N-methyl—’?-phenyl 2,5-

dxhydro—1H-pyrrole—1—carboxam1dc

(25)-4-(2,5-Difluorophenyl)-N-[(3R,45)-3-fluoro-1-methylpiperidin-4-yI}-N-methyl- 2-phenyl—2 5-
dihydro-1H-pyrrole-1-carboxamide

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

(25)4-(2,5 -Diﬂuorophenyl)~N—[(2R,4R)—2—(ﬂq0romethyl)—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-yl] -2-(hydroxymethyl)-N-
methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide

(28)-4-(2,5-Difluorophenyl)-N-[(3S, 4R)-3-ﬂuoro—1~mcthyl—1—ox1dop1per1dm—4—y1]~2—(hydroxymethy1) -N-
methyl-2-phenyl-2,5-dihydro-1H-pyrole-1-carboxamide

(25)-4-(2,5-Difluorophenyl)-N-[(3S,4R)-3-flucropiperidin-4-yl]-2-(hydroxymethyl)-N-methyl-2-phenyl-
2,5-dihydro-1H-pyrrole-1-carboxamide

(25)4-(2, S—Dlﬂuorophenyl}-N-[(?nS 4R)-3-fluoro-1 ~130propylp1pendm-4-yl}-2 (hydroxymethyl)-N-

‘methyl-2-phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide
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phenyl - 2, 5-di hydro-| H pyrrol e-| - carboxam de 10
(2S)-4-(2,5-Di fluorophenyl)-N[(3S,4R)-3-fluoro-|-neth
yl pi peridin-4-yl]-Nnethyl -2-phenyl -2, 5-
WQiroeyooees H pyrrol e- 1- car boxam de PCT/US2004/025980
(2S)-4-(2,5-Di fluorophenyl)-N[(3R 43)-3-fluoro-Il-neth
yl pi peridin-4-y1] N nethyl-2-phenyl-2,5- 15
di hydro-1 H pyrrol e-1-carboxam de
(28) 4-(2,5-Di fluorophenyl) - N-[(3R 4R) - 3-fl uozo-I| -neth

(28)—4’ Qﬁfuo%ﬁﬁens(lb (3&5%1—5%06 ng —L}ébl} %~(E§droxymethy1) -N-methyl-2-phenyl-

2,9+ d@z@?lﬁm’EOE-]BPa&qumﬂbhenyl )-N-[ (2R, 4R) - 2- (f 1 uor orret hyl
) - 1- et hyl pi peri di n-4-y1] - 2- (hydr oxynet hyl ) - N-
met hyl - 2- phenyl - 2, 5-di hydro-| H pyrrol e-| - car boxam de
°faPbmceau‘(aﬂyecqgmableé@lbwéﬁy|) N-[ (2S, 4S) - 2- (f1 uor omet hyl

-5 ) - 1- net hyl pi perldl n-4-yl1] - 2- (hydroxynet hyl ) - N-
msthyl 62 phe X -2,5-dih dro | H pyrrol e-|-carboxam de
ompound whic

-N-[(3S,4R)-3-fluoro-I-neth
hgdr oxynet hyl ) - N-
1H pyrrol e-1-carboxam de

3 3-fl uoropiperid
enyl - 30

met hyl - 2- phenyl -
(2S)-4-(2,5- D|fluorophen
i NA-yl]-2-(hydroxynethyl) N
2, 5-di hydro-1H pyrrole-1-ca
(28)4-(2,5-Difl uorophenyl) —OH
N-[(3S,4R)-3-fluoro-1-i,5qprop plper|d|n4yl] 2- (hydr
oxymnet hyl ) - N- ﬁ(? /Y%

net hyl - 2- phenyl - 2, 5- di hydr o= AH pyrrol e-| - car boxamni de

-102 WO 2005/ 019205 PCT/ U 25980
(2S)-4-(2,5-D fluorophenyll )-Nt[ (3S, 4S)-3-fl uor opi perid
in- 4-yl]-2-(hydroxyneth - N net hyl - 2- phenyl -

2, 5-di hydro-| H pyrrol e-1-caf boxam de or a
pharmaceutical |y acceptabl €€dalt thereof. 5 6. A
conpound which is: F N -OH H3CYWLO (Nf CH3

(28)—4-(2,5~Diﬂuor0phenyl)—N—[(3S,4S)—3—ﬂu0ro—1-methylpiperidiu-4—yl]-2-(hydroxynwthyl)-N—methyl—?.—
phenyl-2,5-dihydro-1H-pyrrole-1-carboxamide
10

or a pharmaceutically acceptable salt thereof.

7. A compound which is:
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(2S)-4-(2,5-D fluorophenyl) N
[ (3S, 4S)-3-fluoro-I|-nethyl pi peridin-4-yl]-2-(hydroxyne
thyl)-N-nethyl -2 N
WO 2&%{%&- 2, 5-di hydro-1 Hpyrrol e-1I-car boxampg;le szlo%nﬁgsvsfi‘
pharimaceuti cal ly acceptable salt thereof. 7
conpound which is: FF N""-OH H3CN--kOF CTN
CH3 -103 WD 2005/019205 PCTI US2004/ 025980
(2S)-4-(2,5-Di fluorophenyl)-N[(3S,4R)-3-fluoro-|-neth
|_piperidin-4-yl]-2-(hydroxynethyl)-N-nethyl -2-
054G irorer R AN BT Aoy L B P B Nomethyh 2
phenyl-phdihydoaHtpyadtlyarbe@eaidt;abl e salt thereof. 5 8. A
orapha%ﬁ%@&%gl% %\A@elp&ﬁe bfttefoof, ~<I N "' -OH HBC N-tz-O n
’(25)-4-(2, 5-Di fl uorophenyl )-N-[ (3R, 4S)-3-fluoro-1-neth
5 yl pi peri di Rzgapeldd-wdidhiydr oxymet hyl) - N-net hyl - 2-
phenyl - 2, 5-di hydro-| H pyrrol e-| - carboxam de 10 or a
pharmaceutical |y accepFapl e_salt thereof. 9. A
conpound whi ch is:F F

(25)-4-(2,5-Diflnorophenyl)-N-{(3R,4S)-3-fluoro-1-methylpiperidin-4-yl]-2-(hydroxymethyl)-N-methyl-2-
phenyl-2,5-dibydro-1H-pyrrole-1-carboxamide

10 ora pharmacentically acceptable salt thereof.

9. A compound which is:
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SOH N M, NAO N M -104 - -- - -coe = commmmman- -

(25) 4-(2,5-Di fl uorophenyl )-N[ (2R, 4R) - 2- (f | uor onet hyl

) - 1- et hyl pi peri din-4-yl]-2-

(hydr oxymet hyl ) - N- et hyl - 2- phenyl - 2, 5-di hydro-1
(25%403, 5-Defh@rdphed ) MOKARURR2 - (ﬂaror@ldaty@t 1rrﬁstﬁjdbipsxaiuk~y-y1]-z-

(hy% pgeé%ﬁ# & S%y&@genyﬁgg-dlhy&ro 1 Hp e pyrro dok oxarmd%h RN

or { ph8)mage(tiRgl-aDieplablo sdlpthemyll ) - N-[ (3R, 4S) - 3-fl uoro-| - met h
yl pi peridi n-4-yl]-N nethyl -2-phenyl -
2, 5-di hydro-| H pyrrol e-1- car boxam de; or a
pharnaceUilcaﬁwwnﬁw@éﬁﬁﬁbW% salt thereof. 11. A
pharmaceutical conposition that is conprised of a
conpound in accorda gCdaiml and a
phar maceutical |y &ccogtafl e carrier. 12. Use of a
compound of Caiml i he manuf acture of a nedi canment
for treating or preventing=eancer in a manmal. 13. A
use according to d aim 12/ whe eln the cancer is
selected from cancers of geni tourinary
tract, |lynphatic syé}g stlomac rynx and | ung. 14.
A use according to ereif t he cancer is
sel ected from histiocytizc | ynphoma, | ung

adenocar ci noma, small c l”hg cancers, pancreatic
cancer, gioblastonmas and breast carcinoma. 105 15.
Use of a conpound of COaim1 in the manufacture of a

nmedi canent for treating'tancer wherein the nedi canent
is suitable to be adm ni €yed in conbination with

(25)-4-(2,5-Diflucrophenyi)-N-[(3R,45)-3-fluoro-1 -methylpiperidin-4-yl]-N-methyl-2-phenyl-
2,5-dihydro-1 H-pyrrole-1-carboxamide;
or a pharmaceutically acceptable salt thereof.

1. A pharmaceutical composition that is comprised of a compound in

accordance with Claim 1 and a pharmaceutically acceptable carrier.

12. Use of a compound of Claim I in the manufacture of a medicament

for treating or preventing cancer in a mammal.

13. A use according to Claim 12 wherein the cancer is selected from

cancers of the brain, genitourinary tract, lymphatic system, stomach, larynx and lung.

14. A use according to 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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radi ati on therapy. 16. Use of a conpound of Cdaim1l in
t he manuf acture of a nedi canent for nodul ati ng
mtotic spindle formation. 17. Use of a conpound of
Caim1l in the manufacture of a nedicanment for
inhibiting the mtotic kinesin KSP. 106 WD 2005/ 019205
PCT/ US2004/ 025980 SEQUENCE LI STI NG <110> Merck & Co.,
Inc. Coleman, Paul J. Cox, Christopher D.
Gar bacci o, Robert M - Hartman, George D. <120> M TOTIC
KI'NESI N {5NHI Et_lls-ggf\)ascorr@;oﬁgcf oAV e Mt tatrufelof Q Fnedicament
Fast SEQ for Wndows _Version 4.0 <210> 1 <211> 42 )
for eepfing canpes whorpithenpedigapentip sufable torhe@dmingsyed 1z porghination with
radigomhesel y Synthetic Nucl eoti de Sequence <400> 1
gcaacgatta atatggcgtc gcagccaaat tcgtctgcga ag 42
<210> 2 <211> 60 <212> DNA <213> Artificial Sequence
<220> <223> Conpletely Synthetic Nucl eoti de Sequence

16. Use of a compound of Claim 1 in the manufacture of a medicament

for modulating mitotic spindle formation.

17. Useofa compbund of Claim 1 in the manufacture of a medicament -
for inhibiting the mitotic kinesin KSP.
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<400> 2 gcaacgctcg agtcagtgat gatggtggtg atgctgattc
acttcaggct tattcaatat 60 -1

WO 2005/019205 PCT/US2004/025980

SEQUENCE LISTING

<110> Merck & Co., Inc.
Coleman, Paul J.
Cox, Christopher D.
Garbaccio, Robert M.
Hartman, George D.

<120> MITOTIC KINESIN INHIBITORS

<130> 21481¥8
<160> 2
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Completely Synthetic Nucleotide Sequence

<400> 1
gcaacgatta atatggegtc gecagcocaaat tegtctgcga ag 42

<210> 2

<211> 60

<212> DNA

<213> Artificial Sequence

<220>
<223> Completely Synthetic Nucleotide Sequence

" <400> 2
gecaacgctocg agtcagtgat gatggtggtg atgctgattce acttcagget tattcaatat 60




