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Description of the Related Art

Gonadotropin-releasing hormone (GnRH]), also known as luteinizing

15 hormone-releasing hormone (LHRH), is a decapeptide (pGlu-His-Trp-Ser-Tyr-Gly-

Leu—Arg—Pro—Glj—NHZ) that plays an important role in human reproduction. GnRH is

released from the hypothalamus and acts on the pituitary gland to stimulate the

" biosynthesis and release of luteinizing hormone (LH) and follicle-stimulating hormone

(FSH). LH released from the pituitary gland is responsible for the regulation of gonadal

20 steroid production in both males and females, while FSH regulates spermatogenesis in
males and follicular development in fernales.

Due to its biological importance, synthetic antagonists and agonists to

‘GnRH have been the focus of considerable attention, particularly in the context of

prostate cancer, breast cancer, endometriosis, uterine leiomyoma (fibroids), ovarian
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25 derivatives as GnRH antagonists; published PCTs WO 97/44037, 97/44041, 97/44321
and 97/44339 teach substituted quinolin-2-ones as GnRH receptor antagonists; and
published PCT WO 99/33831 discloses certain phenyl-substituted fused nitrogen-

containing bicyclic compounds as GnRH receptor antagonists. Recently published
PCTs WO 02/066459 and WO 02/11732 disclose the use of indole derivatives and
30 novel bicyclic and tricyclic pyrrolidine derivatives as GnRH antagonists, respectively.
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GnRH receptor antagonists of this invention are compounds having the following

15  general structure (I):
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including stereoisomers, prodrugs and pharmaceutically acceptable salts thereof,
wherein Rya, Rip, Ric, Ras, Rov, R3, Ry, Rs, R and X are as defined below.

20 The GnRH receptor antagonists of this invention have utility over a wide

_range of therapeutic applications, and may be used to treat a variety of sex-hormone

related conditions in both men and women, as well as a mammal in general (also
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The methods of this invention include administering an effective amount
of a GnRH receptor antagonist, preferably in the form of a pharmaceutical composition,
to a mammal in need thereof. Thus, in still a further embodiment, pharmaceutical
compositions are disclosed containing one or more GnRH receptor antagonists of this

invention in combination with a pharmaceutically acceptable carrier and/or diluent.
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conpositions are disclosed containing one or nore GhRH
receptor antagonists of this invention in conbination
with a pharmaceutically acceptable carrier and/or
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reference to the follow ng detail ed description. To

this end, various references are set forth herein
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or a stereoisomer, prodrug or pharmaceutically acceptable salt thereof,
wherein: |

Ria, Rip and Ry, are the same or different and independently
hydrogen, halogen, C,.alkyl, hydroxy or alkoxy, or R, and Ryp taken together
form -OCH,0- or -OCH,CH;-;

Ry, and Rap are the same or different and independently
hydrogen, halogen, trifluoromethyl, cyano or -SO,CHj3;

R3 is hydrogen or methyl;

R4 is phenyl or C;.qalkyl;

Rs is hydrogen or C,4alkyl;

Rg is —COOH or an acid isostere; and



R4 is phenyl or C3.7alkyl; 20 R5 is hydrogen or

C -0Oalkyl; R6 is -COOH or an acid isostere; and 5 WO
2005/ 007165 PCT/ US2004/ 021593 X i s G _6al kanedi yl

Bigx Joodrwliey substituted with froml to 3 Cl. Bat/kygt004/021593
groups. As used herein, the above terns have the

follow ng neaning: 5 "G _6al kyl" neans a strai ght

chai n or branched, noncyclic or cyclic, unsaturated

or saturated aliphatic hydrocarbon containing from!l

to 6 carbon ato . Represeptative sat urat si,rai gh

chain al kyls i n(r:rﬁﬂEegh@ﬁlﬁ??‘gyle‘?m&??’?ﬁyn§"B’F€‘B§ﬁ,W‘fﬁh %\ﬁgﬁ'&}[,to 3 G
n- pent yﬁlalkyp%bgﬁgyl , and the like; while saturated

branched al kyl's include isopropyl, sec-butyl,

i sobutyl, tert-butyl, isopentyl, and the I|ike.
Representatiy. rat ] I: , )

cycl opropyl ,Asgvgﬁéﬁﬁﬁyﬁg aﬁ%ﬁ%@%‘“’?ﬂi} %h%éf{)/lgq&dﬂéélégsn%nd
sthe |ike; whidgalkyinsndads at stchight cdhiain ad bsahehedn @bngelic or cyclic,
cycl opentenyl and, cycl ohexenyl, and the I|ke.

UnWaPRIFaiicedr saegied %Mﬁﬁwgacaq"eawtawgd%ﬂm ketqp carbon atoms.
U RGrEsehiafiéte DRIUEE RrAghaAGRH alkRt ARdehARR, éthflf, RLPr&SY1, n-butyl,
to as an "al kenyl™ or "al kynyl™, respectively).
Reppesdnngiexyk and rthe dike, whiaisatusatedl braaniddealkyls kiedlylis isopropyl,

agy%lf:-;é)g%btelt %h@?%él’tib_%ﬁﬁ&%ﬁ?ﬂ @dgfgg:l‘%g;ﬁebregén%gvg nsyiéui'ated cyclic
103'él]?}tlmﬂlchkd'ebéﬂcﬁﬁy(%pyl,zcﬁﬁbbbﬂ,'@cﬁb&é&ﬁb{loycl@h&y], and the like; while
Ile

[ and the |ike; representative

di met hyl - 2- but enﬁ/qﬂ ¢ )
stynsagratedc kyglis abailshinghidn eevclopemigpy)| and gyelokrxenyl, and the like.

| _ . | )

“CORAFI NN bt LI o g g caon

| i dtems (referradl ky b ameslionyl @t iliyghll’, shpictivay). bRenesortltive straight
i sl KonadS BEAE CRXIE b PPYRE Hapterst, O-butenyl,
15l ikthaSyledyN C h WdRcemRAL @tant&x&ﬂykméﬁiﬂﬁményi, N2 Phdingft.2-Behyl, 2,3-

the li'ke;” branched alkyl s”includé isopropyl,
s etimpthyls2-buiesdbang |the tkes while yepresenthtivé estrhighie chaiimiand branched

e yiac e Brobiynl B Ry 20rghr chnivs 2-pentyny 3.
nanakal i-ButPhyl Candlthelike25 hydrocar bon containing from 3

to 7 carbon atons. Representative straight chain .
al kyl s “Ci4alkyl” means a straight chain or branched, noncyclic or cyclic

20 hydrocarbon containing from 1 to 4 carbon atoms. Representative straight chain alkyls
include methyl, ethyl, n-propyl, n-butyl, and the like; branched alkyls include isopropyl,
sec-butyl, isobutyl, tert-butyl, and the like; while cyclic alkyls include cyclopropyl and
the like.

“Cs.galky]” means a straight chain or branched, noncyclic or cyclic

25 hydrocarbon containing from 3 to 7 carbon atoms. Representative straight chain alkyls
include n-propyl, n-butyl, n-hexyl, and the like; while branched alkyls include
isopropyl, sec-butyl, isobutyl, fert-butyl, isopentyl, and the like. Representative cyclic
alkyls include cyclopropyl, cyclopentyl, cyclohexyl, and the like. |



i nclude n-propyl, n-butyl, n-hexyl, and the I|ike;
whi |l e branched al kyl s include isopropyl, sec-butyl,
i sobutyl, tert-butyl, isopentyl, and the liKke.
ReOReWAmeat i ve cyclic al kyls include cycl oprBElU$2004/021593
cycl opentyl, cyclohexyl, and the like. 6 WD
2005/ 007165 PCTI US2004/ 021593 "G 6al kanedi yl " means a
di val ent Cvb6al kyl from which two hydrogen atons are
taken fromthe sane carbon atomor fromdifference
rbon h - - - - -
S o) O CFpekanedii metas 3itAlent 3o KH P mcamieh o hydrogen
" HdRORB takeR dth tht YRhOcarbdl 268 or HodBiffeFentHEMbon atoms, such as —

tﬁi cal l[—f/ fluoro and 5 chloro. "Hydroxy" means -COH. ]
" APHbox P HaGHam SCHOHCH: 6 aCR(TH ) CHIGHan € HaREGH 92Clb, and the like.

"Aci d i sostere. nean i e t hat _exhi bists, ..
properties sflfgnl’og%nr ?gmgg%]%g%r%%%ﬁ ?rc? mg)c?rdf()déha’p\llﬁwa%l% hﬂuom and

5 haslogo.pKa of | ess than 8 and preferably |ess than 7.

Representatiyve acid isosteres include tetrazole,

3H[ 1, 3, 4] oxBuiraswimeamsa@H. [ 1 2 4] oxadi azol - 3- one,

1, 2- di hydr o«h o2y 4hbirs a20IC, 3210019:

2H[ 1, 2, 4] oxadi ajz(ol - b- oned, ]§??flgzol e substituted with
a sul fonyl t€ysw! fremsddCNr oup, i m dazol e substituted

\[Mltg 2] ) 25;&8{‘&&5&3?%2%%@ gﬁ oﬁéi%ﬁp that exhibits properties similar to

10 [ kabodfiic RdiddhZ Jhici RE 4 DK, f HsOMun 8 and %referqbly less than 7.
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i m dazol i di ne-2, 4-di one, im dazolidine-2,4,65-trione,
pyRepEssendative- 226d di aderenndnglyde ol tetgnzals, 2 3H-61.3.4jaxadiazol-2-one,

Aei d I . - N '
") S RRRLBIESoRL R RELEE 2 BB 2 sl -ne
WhgazeleRsubbtitutel Wwikto g el foryl @r_shifbkide gpough, Bhidagole substituted with a
G - 4al kyl . ne enbodi nent

n . ,..R4 i s phepyl and R
- piast b sl e TP b S LRGS0l B it L1 ddhiadiazoldine-
| RVRREAD NinhiRS2otdie QUIPBHE dinid AR INES £ e O WyRG1idine-2,5-dione
structure (Il'). Ra 1 Rb NRc
and pymolidine-2,3,5-trione.  Acid isosteres also include -C{=C)NHSO;NR,R,,
-C(=0)NHSO:Rs, -C(=O)NHC(=O)NR.R, and -C(=O)NHC(=O)R,, where R, is
hydrogen or C;.salkyl and Ry, is Cj4alkyl.

In one embodiment, R4 is pheny!l and representative GnRH antagonists

‘of the present invention include compounds having the following structure (II).
RIa
0
Rip
N
| Rie
Rs—N
7 O)\N Rs
\
R6 R2a
Rap
()



R5-N 1 ONR3 R6/ 1Rza R2b (I1) 7 WD 2005/007165

PCTI US2004/ 021593 I n another enbodinment, R4 is

C3. 7al kyl and representati ve GhRH ant agoni sts of the
PO29e07I6Avent i on i ncl ude conpounds havi ng t hBCT/US2004/021593
following structure (Il1l). Rla (C3 7alkYl) NR b

RRc RSNO NR3 X1 R6 Ra5Rb (IlIl) In nore
specific enbodi nents of structure (I111), C3.7alkyl is

a straight chain or branched C3.7al kyl such as

i sobutyl as 15 eprgsent &¢ b uctu e .

cyclic C3. 73R % E'sﬁc‘;f*ﬁn %?i’l eRy 3éikyy)?ﬂ %pn abve GnRH

St d:dmgbﬂl&l@ of Yhe prééenRindeftiod infhide d¥nkpothds Mavidy the Iﬁljltb\ﬂhg structure
(III)

RIa
0O
R
(C3_7alkyl)\]/\ N 1b
I Rlc
R_S_N A
1 O N R3
T
R¢
Ray
5 Rap
(1ID)
In more specific embodiments of structure (III), Cs.-alky! is a straight
chain or branched Cj.jalkyl such as isobutyl as represented by structure {IV), or is a
cyclic Cy.qalkyl such as cyclohexyl as represented by structure (V):
10 '

O N 0” 'N

Rla
O
>_\]/\ s
R‘ N N I Rlc N l
] Rs Rs—N
T
LG Rﬁ U

(1v) V)

In another embodiment, R),, Ry, and R,; are hydrogen, alkoxy and
halogen, respectively. A representative substitution pattern includes 2-halo-3-alkoxy-
15 phenyl.  Representative alkoxy groups include methoxy and ethoxy, while

representative halogen moieties include fluoro and chloro.



RSI Oj, NRBRS1p NR3 K/ Ra R/ Ra Rb R2b
(I'V) M In another enbodinent, Rla, Rb and Rlo are

hydr ogen, al koxy and hal ogen, respectively. A
WOR0eHWA6at | ve substitution pattern includes PCT/US2004/021593
2- hal o- 3-al koxy 15 phenyl. Representative al koxy

groups i nclude nmethoxy and et hoxy, while

representative hal ogen noieties include fluoro and

chl oro. 8 WD 2005/ 007165 PCT/ US2004/ 021593 1In an

al ternati ve 1g b asirARRE embBYdnRAd R dhdtrak&Red R@ehieHm —OCH,0-
form-0OCH2O- such as 3, 4- methyl ene dioxy. In a further
entsteh aeckt-methplengdipXRob are hydrogen, trifl uoromet hyl

hal ogen or - a S
pattern i nclﬁgg;%graﬁgé&ﬁﬁ'?ogelﬁﬁ“ 5%&’%% tiﬁes h%w% Qnﬂuoromethyl
ar}dﬂdﬁzb oASSOYTH D gaMrepriesentative subyttutiyh paﬂna&h ®1g:d>.lde® lea as halogen at
SO2CH3 at the 6- pasition. Further di nent s
5 nté? FIOSHB B0 R 8 Y rRg Rt uarpm?é%ﬁylpa? 088 'sSQLEHat the 6-
kfonX 18 -CH2CHr, -CH/CH2CH2- or - CH2CH2CH2CH2-
T e conpounds of the present invention nay be pr epar ed
by known 18usheraemipdgyenthslude tthasarvharein Ry isc udimeghyl; Re is

| nCguaer S8 ChA g B B A PGt ey

be nmade by trhe cofipbhu@él JTOhé PaGEMtORVERIBEESy bidmated by known

all substituents are as defined above unl ess
10| paganin sxnthesisdeghniques,gneipling 4y pethpds described in more detail in the

P%Qa%ﬁ%?egoqnoge]nétgai thg%%ﬁﬁabms W{%@t\ﬁe H‘jlzabgve ngypue Wade by the

following reaction schemes, wherein all substituents are as defined above unless

indicated otherwise.
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R21, RRa R2. ONR3 R26 RRa 1 R2b 2 | \
Br R\l Br RQ Rb Rc RSNNNIY NO
O~ NR3 prot prot 3 HR23 41\ Rza 5|
WRR00FR0a16s Ria 4 1 Rb RAT Rb RNR < NI RPeI/URINADISIZ
NRZERNONR3I X Rea R | \ Rea 6 7 R2b R26 An
appropriately substituted benzonitrile may be reduced
using an 5 appropriate reagent such as borane in THE
to the correspondi ng ami ne and then forns urea 1.
Cyclization with a reagenacsidgRel@sndl ket ene gi ves
conmpound 2 whi.ch may be bromnated with bromne in
acetic acid, N brormm.pzci ni m de or other bromnating
agent to give conpournd®3. ‘Al kyl ati on gives gonpound 4
(i condens@%bm}with a boroni c ggf r

id ester givds conmpound 5. Depr teclion of

—t0—ani ne 0S| typrcal H€auR such—»
L ene chloride in the

al kyl ated or condensed with &g ) R,,
Rap N
O O 0 la
Br R Br R Ry
HN 4 N 4\|/\N
)\ | R;—N | R;—N )\ | e
0~ N R 7 0 N 5
? prot s : IIJI'OtO NoR
3 Ra 4 e 5 R,
R‘Zb ij sz
o Rla 0 Rla
R R
R4 N 1b R4 N b
I Rlc l Rlc
R;—NH )\ R—N )\
o) , Y 07 N R,
i
R6
Ro. Ry
6 7
b b

An appropriately substituted benzonitrile may be reduced using an
appropriate reagent such as borane in THF to the corresponding amine and then forms
urea 1. Cyclization with a reagent such as diketene gives compound 2 which may be
"brominated with bromine in acetic acid, N-bromosuccinimide or other brominating
agent to give compound 3. Alkylation gives compound 4 and Suzuki condensation with
a boronic acid or boronic acid ester gives compound 5. Deprotection of the protected
amine using a typical reagent (such as trifluoroacetic acid in methylene chloride in the

case of a BOC gro.up) gives compound 6 which may be alkylated or condensed with an

10
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10 WD 2005/ 007165 PCT/ US2004/ 021593 al dehyde vi a
reductive am nation conditions to give a conpound of
formula 7. It is possible to alter the order of the
Warjoei@7re8duct i ve ami nation, al kyl ati on, bronP@EUSDM021593
and Suzuki condensation steps to give conpounds of the
present invention. 5 Reaction Schene 2 0 Ra Br R4 O A

Br R6 -NON7 boc R NHONR3 4 Rea 8 7~ ~\ Rza

"26 R2b O/ Rla O/ Ria Rib RQORIb RANI RRCNRIC

R- N.R3 R R3 | Rea Rea 6 7 R2b n .
VGRS g usie Agination, Bﬂ‘ﬁ’é‘m*i’d 19 giYfoR FYBRYnd Tt toriodla 7. 10is
deikabIe G WBE the ofteY Bf (VR fladﬁctw mnstme Bl H4ASKK I bromination
condi tions gives conpound 6. - X-R6 group may be

addd §upiki adrkighsatiomstepste gu@tcpmomﬁs wéthegmeseont intenton.

reaction to give conpound 7. 10 11 WO 2005/ 007165

PCT/ US2004/ 021593

Reaction Scheme 2
3]
Rd1 Br i
N R4 N Br
R
boc
R \[ g
la ia
O O
R4 Ryp R4 Ry
N Rlc N Rlc
R—N
—— X O
}
Rﬁ
R Ro.

In a variation of Scheme I, compound 4 undergoes deprotection to give
compound 8 which under Suzuki conditions gives compound 6. The —X-R¢ group may

be added by alkylation, reductive amination or other reaction to give compound 7.

11
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15

Reaction scheme 3 Ra/ Rm ORa Rb OI Rb 4)R3 m
ONR3 9 10 11 ORlaORla RbRQI RbR<NRCc O
NRRS 11 O:-~-NR -yam; boc 12 1 \ Rea 5 Rea "2b
mzoBuensiast ut ed phenyl acetic acid ester 9 (nmadeTASzNa/021593
the corresponding acid 5 or purchased) and reagent

such as di net hyl formam de di net hyl acetal are condensed

to give 10. Cyclization with urea gives a conpound of
formula 11. Al kylation using, for exanple, a

substituted benzyl brom g@a@iod8shedre VNI Ch may be

al kyl ated with an appropriate alkyl halide, undergo a

M t sonobu coupling reaction with an apﬁropriate R
al cohol, or react with a nesgl ate | fonate tp gi

5. 10 The conpourds of the pfese &0 1 on nma R,,
gener al @y bg | Tzed as the 261 d or f

Al ternaji vel Bj,conpounds of i sTienventi O R
usedd df m of "acT 0 orbage addition %

addition salts OfF the free a i no *conpounds e 3

pr esent |$vent|on may be pr gpared by net hods me I

known in the art, and formed from organic and R
i norgani c acids f lsor gani ¢ aci ds includg

mal ei ¢, 15 fumafi 20pc, ascorbic, succini R,
met hanesul f oni c étisd t P fl uor oacet {Hi

propionic, t saRj.cylic, citriércﬁrﬁi ic| Ic

| actic—uan LC |nnan1c asparthBg—ﬁﬁeSgic

palmitic, dycollicR 3glutan1c and benze I folli c Rs

aci ds. SU|tabIe i ngr.gani ¢ aci ds include hydroch] g

hydr obr om c, f @ phosphoric, and nitricgaci R,
Base 12 WO 20 / Q07185 "RCTI US2004/ 021593 2

Substituted phenylacetic acid ester 9 (made form the corresponding acid
or purchased) and reagent such as dimethylforrnamide dimethylacetal are condensed to
give 10. Cyclization with urea gives a compound of formula 11. Alkylation using, for
example, a substituted benzyl bromide gives 12 which may be alkylated with an
appropriate alkyl halide, undergo a Mitsonobu coupling reaction with an appropriate
alcohol, or react with a mesylate or sulfonate to give 5.

The compounds of the present invention may generally be utilized as the
free acid or free base. Alternatively, the compounds of this invention may be used in
the form of acid or base addition salts. Acid addition salts of the free amino compounds
of the present invention may be prepared by methods well known in the art, and may be
formed from organic and inorganic acids. Suitable organic acids include maleic,
fumaric, benzoie, ascorbic, succinic, methanesulfonic, acetic, trifluoroacetic, oxalic,
propionic, tartaric, salicylic, citric, gluconic, lactic, mandelic, cinnamic, aspartic,
stearic, palmitic, glycolic, glutamic, and benzenesulfonic acids. Suitable inorganic

acids include hydrochloric, hydrobromic, sulfuric, phosphoric, and nitric acids. Base

12



addition salts included those salts that formw th the
carboxyl ate anion and include salts forned with

organi c and inorganic cations such as those chosen
woozensdogieal kal i and al kal i ne earth netal s (fPCT/US2004/021593
exanple, lithium sodium potassium nmagnesium barium
and calcium, as well as the ammoniumion and
substituted derivatives thereof (f or exanple, 5
dlbenzylannonlun1 benzylannonlum

drox thyl a ni um nd the |i the ¢t
i lﬁp%%c‘é‘& B B S thoartysy i i fmd)m?lgde salts

I %ﬁﬁ&?q{xth(br% RIPAS DAY caBBRs @lch RAGRABIABIA 6t lthe alkali and
fornms. In addition, prodrugs are also included wthi

t edkafipn easth mefelst(Fir sxarpleditbivon SOdwro,cmtagsmms maamﬁ,%lum banum and

bRk e 1 5 bt e sutoRofiR S Ty L BRHE (B! xampe,

saddib@izyltaﬁmﬂlm B a@idniud) qplnymyamglaﬁﬁa{tﬁﬁ@hl Vand the like).
prepared by mpdifying functional groups in a way such

t hERust the fRoen Frhehacebtically aocenighlel salé] 1of estrugiyre §l)t ispigtended to
th t d.
e b AL ?J%T.(ﬂc?llﬁ?%!?%%sa%'fﬁn@.ng e parent conmpoun

Prodr ugs ude, exanpl e, conmpounds of this
I nvention \Aﬂerzfelklimohyqir@m;,gs anei also dncluded| vithiiohr yHe gontemsof this

are banded, to an grou t ha adm nj.stered t

RYBip rodipEtire g GOV PR AR RO hei@sn compound of
10 S WerhBOwd pth id) Ri%p@hen-rﬁiéﬁ pro&H. Q§ %Hﬁmﬁﬁdté&@d eX @npkigst. OProdrugs are

prodru S |nclude but are not I[imted to) acetate,

p¥eganod hy @mdefymarﬁlmnﬂgow in g waylsath thatithe modéfication
i Elealeighl WP Ruhe WIRBATREUDTS 10F, A1 thSuldnt compound.

Fur case carbox MR XE

eSHr&dr&gsnimtlub@ fengxam) Edcoxﬁptﬁnhdﬁ@f tﬂﬁtlllmélntlﬁﬁﬁ'ﬁérém hydidxy| amine or
esters, and the |ike, 20 Wth regard to Stereoi soners,

t ulthysing cmonns apy banded to amy &rqup) thits yhemsadiministeraddp a patient, cleaves
15 CRYUGHS aR Yy %‘PAH o@&lﬁﬁgﬁ!@f LS 'PeﬁreEQn%‘a‘ﬁ% @Ramples of

and as indivi enanti o di ast ér eoners.
S lpcdiﬂrugiomeludc: (lfub m’esn(a Mimitedctio) dextbtey foimate ik bgrzeste rﬂenvatwes of

in i.nc d|n mxtur t her eof urthernore, .

S GHFEts BEEhTl HetrutiiBe brmbeings cbHRUEY o urther, in the
SichdeCdug @a:ﬁbﬁylﬁaa\élcﬁﬁbﬂo}ﬁs efRels YR 9@%111})}@%@ Rudl @s methy! esters,
included in the 25 present invention ddi ti on,

s Gl eters,iad Eherifounds of structure (1) may al so form

20 sol vates w W] V\%&%E tﬁ? ste?eo;%%{:ngp [ %néo?rm%gﬁtf e(ﬂ‘ts%rmtﬁféc@} may have

sol vates are 'Si “he “SCo
t lghisali ceneers ia08. man eboeirf A< rhotBIORS rifemic GOIRTIBEEN dndifiis aindividual
GnRH receptor antagoni st may. be _determ ned by various

a §aAiomets 1 dinsteseonesss o4l suehhispyerics foas preidndiyded; withip ghe present

f llrﬁlegnon, including mixtures thereof. Furthermore, some of the crystalline forms of

the compounds of structure (I) may exist as polymorphs, which are included in the

25 present invention. In addition, some of the compounds of structure (I) may also form

solvates with water or other organic solvents. Such solvates are similarly included
within the scope of this invention.

The effectiveness of a compound as a GnRH receptor antagonist may be

determined by various assay techniques. Assay techniques well known in the field

30 include the use of cultured pituitary cells for measuring GnRH activity (Vale et al.,

13
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15

20

25

30 include the use of cultured pituitary cells for
measuring GRH activity (vale et al., 13 WO
2005/ 007165 PCTI US2004/ 021593 Endocri nol ogy
Mo 6200673, 1972) and the measurenent of radi ebctgands/oz1s03
binding to rat pituitary nmenbranes (Perrin et al.

Mol . PharmacolL 23:44-51, 1983) or to nenbranes from

cell s expressing cloned receptors as described bel ow.

Clher assay techni ques include (but are not limted

measiir epe t
AR PR TRt R e Rt i Pl O Rl Plngvinding to o

CﬁitﬁtawThfeinbi@neﬁmﬂirﬂétl an bel. PW@SMOIMSI,GD%) or to membranes
dr ol SIS and the circulatin concentratio S0

f .
g ﬁ@deﬁ1§§5PW§81mm cloped recsRiprs sedesribed| Deldes QtF‘B't 358K tegpniques
t nﬁﬁﬁgt (%ﬁp BkAYUGS lm{:neﬁ n]#‘lgﬁﬁf { ofadlk Qéf&@@' 8¢ GaRH receptor

[ 1 gan t he enpl oynent abeled [1Tgand in
r athgrinista maﬂsamhﬂanm tdfe Gmﬁﬁssjnmﬁund @fciung hflux, modulation of

ef of nd a GRH recept.or ..

S HRSSGBAITEROE BycRoiygts, 200 R PETio cSo-riTRS PF gOrsligping in the
r Gisﬁ-@@fén§ﬂﬂt @%&&p@ﬁﬂ‘bﬁﬁég@gwhhﬁqbﬁs FieSsyameab beradiolabeled ligand,
inhibiting the specific_ bindin of GARH to jts
r Beesmrdnyment] oﬁwﬂw@hﬂeﬂﬂm@n@m jolpmyneasEy c sk 1 mgagyrement of

d LH
Gfeh ggﬁsagtwenw?%ﬁ%wk’g? n&ﬁggéﬁéoasurgﬁ{’ ac&:ﬁ gl ng to

the nethod of Vilchez-Mrtinez. (Endocri nol ogy
96 1130 1134 1975) 1 B iefly, twenty-five day old
HHEES CLAE adni ni stered an GnRH

ant agonl st Suﬂaﬁ@ |Gr@§{ &{taégnﬁ?é' ar® YiaBR| oF idHR%iH Aol sPECIRY binding

oral gavage, subcutaneous injection, or intravenous
i of €pRitbm iffhiesepies dmol hutagmhiziye sotidtitsamsoustcd nﬂ}’lél:thkBﬂ'I For

AT N E S AR R

t AebKdiry ROthel Biethfd lof OtiRHez-Kattaiez QEHﬂédrfnUQQj» 9911, 130he34 1975).
separated plasma is 20 stored at -20 C unti |

dBrefyr tvaeiydiveodayt pld walscimequatDariey oats ar¢ adraiméyterpdian GnRH
b | Q) S elg t r
pladoEt Jh CHRE 35 ier, SEIC G larlEh) nf U bipe, subutancous
Nﬁjﬁanblq for ﬁ)ittauéﬁcals ynjedtmnd STy & follbwathe shbfcunamous injection of 200
ek-ol d fennl e, Sprague- Daw e s, and. t he
(¥ CoLTbl Beanhsiinen BRUERERCh LR B PgaieiE the gimals are
d&&%fa%d%dfﬂuﬁﬁ K51008s eBllecledd K'ﬁer%n@n?u%@i I’Ntltl@§e arated plasma is
u

col I'agenase di gestion, the glands are rther |geste
vitoried ree 128 niChindtls detbmingioni of the @ncentratines ¢f g4 apdfor FSH by

raai%yrgmlln?oassay ?sew%sll'(])w% with 0.1 %

Rat Anteror Pituitary Cell Culture Assay of GnRH Antagonists

Anterior pituitary glands are collected from 7-week-old female Sprague-
Dawley rats and the harvested glands are digested with collagenase in a dispersion flask
for 1.5 hr at 37 °C. After collagenase digestion, the glands are further digested with
neuraminidase for 9 min at 37 °C. The digested tissue is then washed with 0.1 %
BSA/McCoy's 5A medium, and the washed cells are suspended in 3 % FBS/0.1
BSA/McCoy's 5A medium and piated onto 96-well tissue culture plates at a cell density

14



BSA/ McCoy' s 5A nedium and the washed cells are
suspended in 3 % FBS/ 0.1 BSA/ MCoy's 5A nedi um and
plated onto 96-well tissue culture plates at a cell
Gmbid71654 WO 2005/ 007165 PCTI US2004/ 021593 petus2004/021503
40,000 cells per well in 200 I nmedium The cells are
then incubated at 37 C for 3 days. For assay of an
GnRH ant agoni st, the incubated cells are first washed
with 0.1 % BSA/ MCoy's 5A nmedi um once, followed by
addition of the test sanple plus 1nM GRH in 200 |

Qf 490, BB NeNE myvvdl BAOed imadivion  The pdl]isca&t @emﬁichlsatedfﬂéﬁ °C for 3

| 5 t 5-d | t
s BTSRRI BT e RAET G P gt bikyith 0.1 %
OnBBhﬁ\/[b(D()?f sbSA'rﬂéHlﬁﬁ daBHoRbwa Eﬁtaﬁﬂmbfﬂ (ﬂrtﬂé @st kavhible plus 1nM

rel ease. ter 4-hr incubation at 37 C, the nediumis
hatpBEis 208 OtIn% Baddilclery'sL 3 mediuor inngpliepte welle dEach sample is
in € i | efer RL A, nr

bRl TR, R SERE ol KOO0 BT o o
W pdteriagRin ﬂﬁclam‘bnfoneﬁpﬁﬁkm snimulaxatw andisreFArelRagee dAfter 4-hr

resu nde 5% sucrose ,and h nize ng
pol'§t mﬁ:: 3he mefiumiz harvey an eﬂf‘éfefjogffé PeRpeH secreted

bymaﬁenwe&mw&enﬁ,ﬁg@ﬂy 1@ for 5 mn.), andthe
supernatant is centrifuged (20,000 x g for 30 mn, 4

C) to collect the nenbrane fraction. The final
rane prepar tionlis resuspended i n binding buffer
(& ~5), 150 mM NaCl, and 0. 1% BSA)

10and stored dells éRbly, oBha@Hléiﬂy, frﬁi&fécteﬁ%xﬂﬁ(ﬁRlPEfd‘céﬁt&E&pressmn
ina MIlipore Multi Screen 96-well filtration plate

as¥eimst gre harvepteporequspendled in $inaucsesataad hemogenigadorsanees polytron
2
SR P U eyl e ERT 5P 1 i

[ ]iléiﬁltljle supbahtent iSodittifupep(20000 & 00 BDMIG FH?)S) anebl26: the membrane

of . canpet i to t varying concentrations .20

¢ eReEiPhy The el pmeiheine g@?@ﬁﬂ@omnﬁem@?eﬁw jwl% byffeg(10mM
15 Of HYRE YPID A 1WBSAM HalC2 XAnd o 1% BRIAG SRR ali&red Uk Qbe‘t Binding

sal ine.” Bound radioactiVity is neastred using 96-wel
Sdﬁmns atei prforroeiint a AgiliirRee MuldScremcuwell fdiration plate assembly

pligeEnlnd St GRE, PRTioBEl B A SHREE: i RRT By adding

bl:ﬁdhmndde(ua HgSroginn@ant 30 bingading 6agér) wgamsﬂ ['**1])-labeled GnRH
regression using the Prism software package (G aphPad

SoFpiis 5100008 qentandnel pil refi sRipesitpaya varying concentrations.  The

20 reaction is terminated after 90 minutes by application of vacuum and washing (2X) with

th

phosphate buffered saline. Bound radioactivity is measured using 96-well scintillation
counting (Packard Topcount) or by removing the filters from the plate and direct
gamma counting. K; values are calculated from competition binding data using non-

linear least squares regression using the Prism software package (GraphPad Software).

25 Membrane Binding Assays 2
For additional membrane binding assays, stably transfected HEK293

cells are harvested by siriking tissue culture flasks against a firm surface and collected

by centrifugation at 1000xg for 5 minutes. Cell pellets are resuspended in 5% sucrose

15



For additional nenbrane binding assays, stably
transfected HEK293 <cells are harvested by striking
tissue culture flasks against a firmsurface and

VO Joexe02s by centrifugation at 1000xg for 5 PCTUS2884/021593
Cell pellets are resuspended in 5% sucrose 15 WO

2005/ 007165 PCT/ US2004/ 021593 and honbgeni zed using a
pol ytron honogeni zer for two 15 second honobgeni zati on
steps. Cell honbgenates are then centrifuged for 5

m nut es at 3000xg to renove nuclei, . and e o
Bt ieHepiZP & coptIentn JoRBRREr Sychn bY Sefondhemogenization
at stégh, QU HBroQerkeds!aBCthen bdh@H fIEGOAR Snihita4ti3000xgtb @emove nuclei,
menbrane pellet is resuspended in GhRH bi nding buffer

5 {ECthespERERt ip ppbregmenti)s cengfuggdcfor Ranputes@EAd P00 collect
al jquot [ e- 1 mediat apsir. ' i QU g

o (o i dBORC G Bloh S 85 Msielacd B 66 pinding butte
Sme(orAMEHERES, N 9150 150 mMIdlact ahde d%BSsiA)partdnaiqBbte -aRahmediately
protein assay kit (Bio-Rad, Hercules, CA). Con'pettj Ei ve

r aﬂiamf{oé%lhﬂl “H‘%l SHVEEZ : orgfl eh—-$ rfor g FRecIp PE%‘&P‘a‘t it ﬁg’embm“e_
ar Sispddioh 9 dBGmdifbdMsink ROB 8- 1R pi6tein Jsééftlﬁﬂb'i@ﬁa@l}&tr&ﬁes, CA).
with G-/ C nmenbrane filters which are O pre-coated

with 200 | dForfpetitivpuiicdigind Einding assaySvigrmendrane [poepagations are

prspRar SRS oo RyRG ol niENaER: Bhebihd S yhich are

101 Nprelebiedivind 200 LPOf 6. 8% pobRthylehirhias (SipfiiaNSt. B6uiS.MO). Prior to use,
. y

protein for human and nacaque receptors or 12 g for .

r athe plades e ashed 3X with plospbatadnfiared sglinerfelutigns Menprane fraction

of. cC tyl: Ly t 4V k [

o1 P iRllpe SR8 1 ity 9316 Plokh (" ymel S macague

r adtepldrgantl jiffok nadreceptots) areGaREd fol wallsnggdihek fadth. 20 pllefcompeting

o oL SRR TP aghRLaoi Rl by addiion of
151 el 2dn@to DYMPInSR! 1 Gnra S Bdding!baker P The rddclibd RANBwed to proceed

vacuum mani fold (M111pore, Bedford, MA), aspirating

t hfer 98 miinemt 3 platfomywakdreng mein| temperiagiee ond the O@minatesieby placing

cold osphat g,..buf f ered sal i ( . K lte iR the .
by EIRE A Srhione YeBt dpanllSid K ors el fpfating the
v aolRfit, afi e washipavelld iRdAvitl 200 RI966cdl@ BR&Iphite Ghff&ed daling (PBS).
curves using non-linear |east square regression and

cdfiktere tindhe avells zae aemeysd cand osniated rint3 gAMMS] ¢yniene Ki values are

u |28 & P HonfHesr 1630
20RO, 151 s
Maragressionv ahdiesorsecied C fur Cradaligand rconeentrati@ntusinggthef Chireg-Prusoff
nee%ﬂat?t:rn (th:(s?m,p éi'aph}/’g gc? aE.r(e),r Sa%%ﬂ:gcr),e(gg)ogs%{lmkr{ggg rna%iol?i%;u{d affinity
of 0.5 nM. Mean K; values are calculated from the antilog of the mean of the pK;

values for each receptor ligand pair.

25 Membrane Binding Assays 3
| Stably transfected human GNRH receptor RBL cells are grown to
confluence. The medium is removed and the cell monolayer is washed once with
DPBS. A solution of 0.5 mM EDTA/PBS (Ca™ Mg™™ free) is added to the plate which
is then incubated at 37 °C for 10 min. Cells are dislodged by gentle rapping of the
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25 Menbrane Bi nding Assays 3 Stably transfected human
GNRH receptor RBL cells are grown to confluence. The
mediumis renmoved and the cell nonol ayer is washed
whcmosioriss DPBS. A sol ution of 0.5 nM EDTA/ PBBEC{/G85104/021593
Myr free) is added to the plate which is then

i ncubated at 37 Cfor 10 mn. Cells are dislodged by
gentle rapping of the 16 WO 2005/007165

PCT/ US2004/ 021593 flasks. The cells are collected and

pel leted by centrifugation at 800g for 10 mn at 4 C o
Thiaske| Thereilp ate qodeqtefcandmsefedyerngrifugatipniat 8p0g fopimin at 4 °C.

(R O SEREN, ol MM op R ety TP 5 L RO 1

p NG HPO)) 2 A niNAGETL, afide1 38 inivE NaCl)suppleneped tvith TédnMMgQl,, 2 mM

a su g eIJ appl ying N2 at pressure of

90%@ T/ 40vith ﬁ“ng’hi el %JFFBH%R*I?H Regiopaed;poing a pgessure cell and
5 de&b‘b!ﬁn@N‘é at %rﬂ}&%greh}f SBPLi'bd B@RLih AR 43éC, 1%91@9)1&9 lceHDand larger

mn_ at menbrane supernatant is then
c edebris mgemomd lzbSCE@mfggsam at h200gdsul @ mimatk b Thecell membrane

P eguk)gﬁ'xatar?t is fi% Hsgenﬁi%g ntD ggﬁ% ?ayufi f %F’ oli%glﬁw?go r:rnoe%eorane pellet is

ce usli ng a‘trssue

C aBaRéndad iR Nesayr Bufttet R MhohesehisedOnt ide UeRQRESHR HnbiSenizer.
Protel n Reagent kit 10 (Pierce, Rockford, I[L) using
bRFPISE SCERHAAPBY Aerfeiamined rusingahe Copﬁ@%%ﬂ’lt@t%mf&rnelleagem kit

IOal(P %cﬂ%ﬂi Si'L?r @ﬂéq;ovpéosegnlr' %iﬂulmlﬂsag a I ({a?é ' Fhe pellets are

anal ysf s using a rotein concentr
dahquwtedlentl Bﬂomdoq:lHSﬁBﬁC patd tuee. n Titcatioardnakytis aning G taegele protein

ncentration. UniFilter [ C filter
il e ReteD R oo sRiorie BF g Kegast wel fina
vmdoﬁcegtrgﬁﬂd;tl on of O 5% pol yet hyl eneimne in distilled

water for 30 minutes. Filters are pre-rinsed with 200
Al per vell LmFleS?F/Q/&lmml-ﬂ(tﬁ @ethin Elngyr, Bostod MA Joare pretreated

15 T\S@ﬁ');a %c?utlongtg @%Pébﬁ%?igfqg Cig ds)tlﬁati/@rﬁg gchr e’ig 2 utes Filters are

hqji'&‘ﬁﬁ:teﬂdmﬂy%(api ﬁer\hﬁélme}BS I 1% B8 2 (Fragttbnvas i), 61% Tween-20,
tipes with 250 pl of ice-cold buffer (PBS, 0.01%
TWEeR- 2, USig 2 coll A!}‘Weﬁfaft%ﬁhﬁf@%F’flte’ém?té:dl’acg@dl Membranes are

S GaRkeitbd 8y i‘a?aﬁﬂetlelcﬁhﬂ BatioM f %gfl '3 Gfes ﬁgﬁ 5@6? ofl” tﬁg{-cold buffer

added, and plate I's nonitore for I oacti v
u:{PB@, 8.01%0p@eem20, NI =« Palg.k alldtet rasd mirndnidds 501 k) scintillation fluid

20 ?&%r&%}g‘ég&e f’éc'{%r% 3s added pa%ﬁftger [r)rﬁgc 1|s Qno%lilt]:nte% fmg raglto%{lztp\}ltl}q]smg a
TopCount NXT (Packard Instruments, IL).

Binding experiments are performed in buffer containing 10mM HEPES,

150mM NaCl, and 0.1% BSA, pH=7.5. Membranes are incubated with 50 pl [**°1]

His’, D-Tyr® GnRH (0.2nM final concentration) and 50 pl of small molecule

25 competitors at concentrations ranging from 30 pM to 10 pM for a total volume in each

| well of 200 pl. Incubations are carried out for 2hrs at room temperature. The reaction

is terminated by rapid filtration over GF/C filters as previously described. Curve fitting

is performed using Excel Fit Software (IDBS, Emeryville, CA). The Ki values are

| calculated using the method of Cheng and Prusoﬁ‘ (Cheng and Prusoff, 1973) using a
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150mM NaCl, and 0. 1% BSA, pH=7.5. Menbranes are

i ncubated with 50 | [1251] Hiss, D Tyro GiRH (0. 2nM

final concentration) and 50 ] of small nolecule 25

Bogwes/srtass at concentrations rangi ng from 30roMusmodir1593

Mfor a total volune in each well of 200 Al.

I ncubations are carried out for 2hrs at room

tenperature. The reaction is termnated by rapid

filtration over GF/C filters as previousl y descri bed.
erforrred usj Excel. of t .

(1 Salies 009M & Belaploiighi Whiel Sy oecvigusly' el gerration

ushiRgink Bepermicd®d of Cheng and Prusoff (Cheng and

Prusoff, 1973) using a 17 WO 2005/ 007165

PCTI US2004/ 021593 Kd val ue of 0.7nM for the

rgﬁk@lghg%gs %i gl’g was previously determned in

S ng experinents. Cam fl ux neasurenent

To det er m nelot deterinivd thietinbibBitidh dEGRERISstinulatddeshlchah cﬂuxmn cells

flux in cells 5 expressing the human GhRH receptor,
5 g REssHing fhe wmag ERFepieh 1t Yomwelt plafesis spedse ywth REL ‘cefls stably

t rignsfeeel $An\hd M AGHUTaRe HQGRH T RAGRI G500 RelfkA0S] {@t{j allowed

of 50, 000 cel | s/vvell and al to attach overni
Cetblattaciy avetnighde elisoare Ioaked for 187atG7i°Q in ke ﬁ)tibwhvmgam@imm DMEM

o sbcat, P R o BV oGP bR Pitors P i, 25 mM

Wasbiesedd! iOMRS ax‘éﬂ \Iret%hm ke o i wAsHOS WA B3k BEEn&A shit, 20 mM
20 nM 10 HEPES, 2. robeneci d) after |oading
10| elél:}?% % 5ol Hf?bqnhféd qr lpgdieg, leaving b3 1l gathe. wezbh Ritpr the last

by R b Rl d 1 W@gg@@h&g FLPR Bl GEL(BNEa s, 20

2GnM HMES} sperceackniraiicn af 96nMednd dikmhsed(in@va Jo-wElRiphite (Low
bi ndlngér Va |o s concentrations of antagonists are

priSRisite bindingy 1 gparigasn cepeapsationst f anfpegmipts atg DrPHEs | in 0.1%

Pl £F LWM& 'fE?ﬁ‘ th‘af%f-»krélpfylﬁéc (m&a@urgﬁ‘n@ntto‘? ﬂ@BBH:eﬁée due to GnRH
stinmulated (50 | of 20nM or 4 nMt |nal) CCtlux 1s

15 petimytatesd (3 Gbmdlaﬁ)gM;, or frenddf Grel)u Cat™ Bux ns tpedfotniadnaccording to
FL| t. FLI 4,
SRR Rt LR RS e e roebnizvicsh T g pvstem,

| Sebnpal @) Bllowing \bAT Wifge iRQABSEM Wik 15018 -of antagonist at varying
Phosyhoi nositol hydrolysis assay 20 The procedure is

msaR¢eplietignsom publ i shed protocol s (W Zhou et al;

Phosphoinositol hydrolysis assay
20 The procedure is modified from published protocols (W.Zhou et al;
- J.Biol.Chem. 270(32), pp18853-18857, 1995). Brefly, RBL cells stably transfected
with human GnRH receptors are seeded in 24 well plates at a density of 200, 000

cell/well for 24 hrs. Cells are washed once with inositol-free medium containing 10%
dialyzed FBS and then labeled with 1uCi/mL of [myo-"H]-inositol. After 20-24 hrs,
25 cells are washed with buffer (140 nM NaCl, 4 mM KCl, 20 mM Hepes, 8.3 mM
glucose, 1 mM MgCl;, 1 mM CaCl, and 0.1%BSA) and treated with native GnRH
peptide in the same buffer with or wi&out various concentrations of antagonist and 10

mM LiCl for 1 hour at 37 °C. Cells are extracted with 10 mM formic acid at 4 °C for
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J.Biol.Chem 270(32), ppl8853-18857, 1995). Briefly,
RBL cells stably transfected wth human GhRH
receptors are seeded in 24 well plates at a density of
B@02009000165cel | /wel | for 24 hrs. Cells are washetusnogozises
with inositol-free nedium containing 10% dialyzed FBS
and then | abeled with uG /nL of [nyo-3H]-inositol.
After 20-24 hrs, 25 cells are washed with buffer (140
nMI\IaCl 4 MM KCl, 20 mM Hepes, 8.3 nM glucose, 1 rrM

d 2, 1 mM CaCl2 and 0. 19BSA) and treated with nativ

%Qmmpérrs![ 1Qaded ont # dDavgsre AT K8 rcalpmn washgd tand yeluted with 1 M

]\c/gthﬁlH uﬁlofb?rﬁﬁ't% _;ﬂﬁ 'Ooln <§mﬂ9 LAGONtR! elg'.gg \}Mslg%ungggl Wcmtﬂlatmn

our | s are extract
f otavnter.aciata drord RT ]ﬁxﬁirolyﬂiS aVﬁyZﬂ@ﬁﬂﬁl&?ilﬁﬁlg non-linear least square

Co BN RHE AR roa T LR P 4 RS iy oD P ) rom

5anghiSh Hodd s N AscPGdlGilatdeTR! Y&l lindarGet ?@nérﬁe@ from the dose-

scintillation counter. Data from Pl hydrolysis assay
arr@h@ﬁl obtamgd usi feyr MPcnﬁefapxne@mtSSbwémear rearpseen, and the X-

ol S SR S IR, S

cal cuI at ed The Schild Iinear pI ot IS generated from

t he dose-, r?ti Qs obtained in four independent
em near regression, and the X- intercept
is used to @?Jcﬂésn&fn 3&5&@ z@lﬁtjéélg g)tré(w&’é afsiNY BO9RbSEssay for the

Castrate ani mal stu i es St castrate animals

10 pr@fﬁhﬁ@fﬁﬁﬁlﬁﬁhtagmestl (Andiolagyass dy {167, 1998). TnRET keeptors in the

ré’ég‘b}RHré ﬂﬁ'%(:ﬁg et%ﬁgﬁ"s iQ) %9%11 é‘acfe&?%% 147 the ]égglﬁgmon Bastrat:on

Gehits i SlevAdERvdidof @tRRSEAg T dueltd Qecﬁlbﬁ&%ﬁhé ﬁé’%ative_: feedback of

Castration results in elevated |levels of circulatin

L Hpoaaddal ¢ gferoiddsy é@ﬁuliwgoﬂn_t prhapesgeant vef f@Rtfbastimylpted LH release.
S%S?da ettt f Lxﬁ% Grehient lotf' %gﬁ e&:l&{] h)? &&Hﬁﬂg% CLH Gl%ﬁ%ils i]g castrated

ease ent | ur enen

15 suppaqes icam be)ﬁsedl ak QUbditivegn LvHoI Iﬁ&‘féﬁhl& of IGnRAB drftagoitbmil STherefore,

nacaques can be used as a sen flve in vivo asur e, of

HREAYEHTTE T ¥ Eesgated an %W?ﬁat@gaqj)ggr for four-weeks at which

S %‘Eﬂt C@Haiédcl%%lﬁ f elgﬁ apd ket difals S0 MBdn E&’rﬁlmstered the test

four-weeks at which point elevated | evel s of
preeggnund Frimenaborare dose nndadfmauh ibltod rseuipleh @akmit:r measurement of
se,and serial bloood

S i‘{%oui“%[ g"ég %r‘]‘thﬁ(’%ﬁegg lfFrélﬁ)E Orlbf these, amlr_r}qlls can’ be determined by

20 ComfRAbIsedy fHbfoakday @hHiGués @RI HRHgR T0IN3-002 M 9R6).

25

det ermi ned by

Preparation of GnRH Radioligand

The GnRH analog is labeled by the chloramine-T methed. To 10 pg of
peptide in 20 pl of 0.5M sodium phosphate buffer, pH 7.6, is added 1 mCi of Na'?,
followed by 22.5 pg chloramine-T in 15 pl 0.05M sodium phosphate buffer and the

mixture is vortexed for 20 sec. The reaction is stopped by the addition of 60 pg sodium
metabisulfite in 30 pl 0.05M sodium phosphate buffer and the free iodine is removed by
| passing the reaction mixture through a C-8 Sep-Pak cartridge (Millipore Corp., Milford,
MA). The peptide is eluted with a small volume of 80% acetonitrile/water. The
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20 i mmunoassay or bi oassay techni ques (Endocri nol ogy

107: 902-907, 1980). Preparation of GiRH Radi ol i gand

The GhRH analog is | abel ed by the chl oram ne-T net hod.

WO h0sgg18f  peptide in 20 pl of 0.5M sodi um phEpeRIved /1593
buffer, pH 7.6, is added 1 nCi of Nal25l, followed by
22.5 pg chloramne-T in 15 pl 0. 05M sodi um phosphat e

buffer and the 25 m xture is vortexed for 20 sec. The
reaction is stopped by the addition of 60 pg sodium

met abi sulfite in 30 10. 05M sodi um phosphate buffer and

t he:mﬁ\ree@ liabﬂlti:dwp;epitide isefucthercpunified by sevensy thage HBBCtananVydac C-18

m Xt f&}l (i ugnfljrgpfhe ’\ﬁ%)ara%{g %@BP E,frﬂ'%aq t(og"/l OA &f‘ﬁ‘ﬁ‘ag 334 gradient

SWHPLC brerRusiiy SEKARAES ORelohithR/ i@t 8% TFANeThel fured radioactive
2005/ 007165 PCT/ US2004/ 021593 recovered | abel ed

pemntld@ is storpd, i fdPo BEAT20V e acetnpitrilel® | %el Tith akeB0HiE} andhepngbe used
@ﬁ (64w %&Sanal ytical colum (The Separations G oup,
? on a Beckman 334 gradient HPLC system
u3| ng a gradl ent of acetonitrile in 0.1% TFA. The

ptjﬁl fi Eﬂ raE'I g_&ct ive peptide is stored in 0.1%
B trile/0.1% TFA at -80 C and can be used
5 for up to phr WeRKSinatRIn of0he IH ROEs,Fakh ERhple medium is assayed in

determ nation of the LH Il evels, each sanple nediumis
@m}ae«uea and @llpdilwiape sraddnalwithd RLAt beffes @08 Miondium phosphate

R TD BB QR RANB STANSNE I 7 ) B ey Wl oppined from

100bthaiN¥Eien ﬁ{dﬂﬂbﬂ@aﬁ&]eltﬁﬁy PRodrih mﬁﬁﬁyr&ﬂdwﬂﬂmriar% a 12x75 mm
Pro ram support ed by NIDDK. To a 12x75 nun
araxsthylens iest fvémls added 190 nbefsamplegnedium dilatsdqhi Scor b Hi stapdard in

%Q@ﬁ' aﬁ r@wg%r %8 6ﬂ§p(n%" &‘gﬁ éﬂni)ro%ﬁ{ fj%OfllQlOof%bbn anti-

r atm gntibody dlliltb(HldlSﬂ’ijO dyd dDO @dAlbuf&? 506 namiremand:ubated at

Rl A buff Th
e SRR YR 1 5 AR 00 Ay SRR Tghbi g ditued
15 ant. ?.0 LAPRDG g)@ it B8bil erhn? Qil@Bd 11080 Rire 9833040 dhe mixture

rabbit serumdiluted 1: 1000 are added and the m xture
i riotibated dfof gmotheo3hbr 28 rhamatenmezamre en“ﬁbfr anaubaged Thiees are then

i ncubat e are.t cen u 3.000 m for
BRI gt 00 B i R e PR Ghahy, friige bR Tulaon. The
I agmhiningpelet! ih @i tubed i8 Rolint&Em 4 ganﬁﬁweé&ﬁeﬂ IRIA of FSH is done in a

gamma-counter. RIA of FSH is daone in
similar fashion as the assay for LH with substifution of the LH antibody by the FSH

20  antibody diluted 1:30,000 and the labeled rLH by the labeled rFSH.

Activity of GnRH receptor antagonists

Activity of GnRH receptor antagonists are typically calculated from the
ICsp as the concentration of a compound necessary to displace 50% of the radiolabeled
ligand from the GnRH receptor, and is reported as a “K;” value calculated by the

25 following equation:
| o _JCs0
' 1+L/Kp
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simlar fashion as the assay for LHwth substitution
of the LH anti body by the FSH 20 anti body dil uted
1: 30,000 and the | abeled rLH by the | abel ed r FSH.

A dovd/doY169f GNRH receptor antagoni sts Activity %5%1593
receptor antagonists are typically cal cul at ed from th

| C50 as the concentration of a conpound necessary to

di spl ace 50% of the radiolabeled |igand fromthe GWRH

receptor, and is reported as a "K " value cal cul ated
IC90 K -1+L/KD 20 WO

by the_ 25 follow ng equation:
20@@#@@7& gRliqhgmd ;srzi%émf ofmsiy 31 raginligand for recgpton({Ghsagsand Prusoff,

A ERE Pl R0t o2 DOARH' Shed G Bk SRR pyention

r ehamtaol( afihitagavii B tiess Ofln b prfetretl enbodiment ledvies anvénticeod, the GnRH

100 Mor less. ILn a erred enbodi nent of
i NTRSPRIPTIAZORIS!S BAFE A Ry @£ G h%%{fgam o rr{afféabiv Jess thgn 1 uM,

5| €81 &VRA Mok pMdferaiig Ié@ﬁﬁn@rﬁpﬁr@ | yod ﬁﬁ?t Th Q!i‘is 'en(MallQompounds

and even nore preferably less t
n Mpecfﬁ@allmlsclmd in thie| Excamim badsK; sqnfelssSfthaIal OOynM in one or more of

sed | es K;'s of |ess than 100
em% ]‘J’mdl 8@ Pagy FHW%"}%’ %’8 Bi ndi ng Assays |
thf ough 3 abﬂtéeabfﬁl‘)e obitel (GhRYf dnb@ofiiRttoanbkigionihst Major drug

to inhi blt the maj or_ drug metaboI|2| ng enz mes in the
hufeaiabelizng enzyaee |y theohpops liypy ramelag CJ3A4, can be

109V9Ja e@din c})ﬂ‘%—r?’ hct,chH n@%: 0L ﬂh&g feP temag&gggérgrgetﬁ: énsegllode(%escribed

pl at e- base uor | ric net odp escri
aI by Creagil et aB{Aedhefioc/2A8248 888-190); 19290 AMMOBALZ., (3-{2e(N,N-Diethyl-

Nty RO R rpeoryst Sy AU g B -benzyiony-

anﬂ(tﬁﬁgo&h‘teﬁ}yl)cgmm Wt #¥¥centration equal to Km (that is, the concentration
4-(trifluoronethyl)coumarin) at a concentration equal

t ooii@nb(svtrﬁatthfattsproclms camcleatf phithe maximpal syghenityhtace mbrgt as marker

15pr L‘t%a%%éasu ﬁ?r aﬁtaglg @é' ctwegfl m r&%oth blilﬁcégfj Cc¥P2D6 or

r etsmemm weihdubatdt ivgihl markémeﬁbkemﬂmmm[g@naﬁtmg@&mmconmstmg
is incubated with marker substrate and NADPH

ge‘?fe‘r atM AYARY S %ﬂ@écﬂ%@@%ﬁﬁ@osrﬁbate £ WPl giusosaf-phosphate
aﬁﬂg@fg{aég@i @B %bé*en ;g# e fncObH§ 95080 POERIRL € 5, 7.4,

in t sence or presence of
223 67081@920&);1247 of G. @ﬁ‘;pl@ .GiilRH? adtagonist. Reactions are stopped by the

20 addition of an equal volume of acetonitrile. The precipitated protein is removed by
centrifugation and.the clear supernatant fluid is analyzed using a microtiter plate
fluorimeter. GnRH antagonists. of the present invention preferably have K;’s greater
than 250 nM, more preferably greater than 1 pM and most preferably greater than 5
uM.

25 As mentioned above, the GnRH receptor antagonists of this invention
have utility over a wide range of therapeutic applications, and may be used to treat a
variety of sex-honmone related conditions in both men and women, as well as mammals
in general. For example, such conditions include endometriosis, uterine fibroids,

polycystic ovarian disease, hirsutism, precocious puberty, gonadal steroid-dependent

30 neoplasia such as cancers of the prostate, breast and ovary, gonadotrophe pituitary
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22, 67 and 200 M of a sanple GiRH ant agoni st.

Reactions are stopped by the 20 additi on of an equal

vol une of acetonitrile. The precipitated protein is
wonvEM7isy centrifugati on and the cl ear superPOBUSIN04/021593
fluid is analyzed using a mcrotiter plate

fluorineter. GhRH ant agoni sts of the present invention
preferably have K;'s greater than 250 nM nore

preferably greater than 1 gM and nost preferably

greater than 5 M 25 As nentioned above, the UnRH _
r RASPRIDAS: SIRCRRPRPS t ritale t bveel j sypdmpico prentravEual ypdrope, benign
OViEhstic Wiy hertfpRY S RIS ALiQns 5t
petorlic e B ool PG P BRE efBRte iOE reptfcli therapy
c cauclh bd isrvirra feridobtiomyen and wonren, as wel |l as nmammal s

in general. For exa e, .such condi tions incl.ude )
endonet ri o_siTE‘,e ‘fﬂ”&pﬂgﬁ‘iﬁ pf 6‘@“6i‘8§‘?‘“‘°{50¥9 peelyy, a jan padjunct to
5di 5Qa8G ofi grSWihi BdfinoRE QEMRGERY SanBUBH! Hatw@ORRA®r the treatment of
steroi d-dependent 30 neopl asia such as cancers of the
praysiemicdupysresyibematpsis.ovary, gonadotrophe pituitary 21

WO 2005/ 007 2 . sl.een.

apnea, irri 3 %Eﬂ@%%ﬁ%%@é@%?é% %S%gﬁrgﬁg? 1?1815%41& With androgens,

S YR EUAE, , progudtegihes, Nind dnfibdt g BRI ArdipRigestoLunt ITRC Bpttieaent of
and infertili ty@( e.g., assisted reproductive therapy .
s URRACBEnipss. fibrosiss @pd i PatracsRyion. T8Re el ngso th gambimatien &vith an
| _ - N [ ). .

10! YgidtenSi ﬁ?%ﬁ%ﬁgﬁﬂﬁ%ﬁ hitSr %1&@1?5% R ecﬁact)?rt antagonist, or a

treatnent o mone deficiency and s
s tretin ighibisomdorf the tteltment efaitenint fitwbids.s e eompodndp umy also be used

er.yt hemat osi s. |, addi tiion, the c ounds .are usef ul

8 COPRTR owt&n“'elﬁv%ﬂf}wa%mﬁ b g for e freatment andlor
PrR@Ratic &f ESistuaflcadNbf ealkigd eﬁlﬁ)sﬁﬁ@e 04 | Bne9Re{aB8IRRE and in
for the treatnent of endonetriosis, fibroids, and in

conmbinstion ivgH estrogars [pregesterenet abd/arandmgenist for ghe poevention or
15 2N %{e‘ﬁpﬁf Bérﬁomég E)% h{z];g)rgglq rﬁi%/aggyér'ln?qg" ’le{uﬁ{ as ﬁ(?cef}ﬁslﬁes during therapy

angiotensin T1-Tecep a or a
i rbithd GaRHfaafagbdigt. t reat ment of uterine fibroids. The

conmpounds may al so be used in conbination wth, .
bi sphosphonkt azothsicerehodinens gé the iventiqn, phtageutiepl compositions

anghQingPde 6t Mdr@ Gl fbcgth DR e ﬁﬁgl%édeQr the purposes of

phosphat'e and bone netabolism "and in c I nati1on
wiatinimesttatioge fie, cpmpoess eofothes peaseiito inventitmo geays bé oformbleted as

20 Db e PSRl SRRl IR e
comprise a GnRH receptor antagonist of the present invention and a pharmaceutically
acceptable carrier and/or diluent. The GnRH receptor antagonist is present in the
composition in an amount which is effective to treat a particular disorder--that is, in an
amount sufficient to achieve GnRH receptor antagonist activity, and preferably with

25 acceptable toxic':ity to the patient. Typically, the pharmaceutical compositions of the
present invention may include a GnRH receptor antagonist in an amount from 0.1 mg to
250 mg per dosage depending upon the route of administration, and more typically from
1 mg to 60 mg. Appropriate concentrations and dosages can be readily determined by

one skilled in the art.
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with a GhRH antagoni st. In another enbodi ment of the

i nvention, pharnmaceutical conpositions containing one

or nore GhRH receptor antagonists are disclosed. For
woezopsmopmses of  admi ni stration, the conpoundecpiisiobgoziso3
present invention may be fornul ated as 20

phar maceuti cal conpositions. Pharnaceuti cal

conpositions of the present invention conprise a GiRH
receptor antagonist of the present invention and a
pharmaceutically acceptable carrier and/or diluent.

The GnRH r eddptracertirely serepieblesapien gadfer filnepiseare familiar to those
co | ff

o B0 g B AR Ropd Bl S BRE bk Bich Aeb il Bearricns
t oarglédri diteen@n Rhtlndc espliny amdt atgdilel statactdndi tmay aptbnally include

pref er abl 5 accepta toxicity . .to th patient. ..
Ty?ﬂt’é’éfdf’vg ﬁw@%rspﬁ%ﬁwe'@ ftan 3&% sopEeppidiy sof THejfgmpositions can
5P 8SEHY fohRMBRY 29 Bil RBYApsUI&, Eﬁﬁul@s @ %ﬂlét@@ﬁﬂ:h @bntain, in addition to a

antagoni st in an ampunt fromo0.1 ng to 0 ng per
doﬁagg rdespton dntagonigodiluents, d@mm@n@ﬂnéanfm gt:tr\atagems tinders, and

I I
copErbR s et e s 1P R Foseptgantagonisi
byin @nsppstpriateethahriert &Q1 A dccorddndOvAh Gotdpfdlfiactices, such as those
PCT/ US2004/ 021593 Pharmaceutically acceptable carrier
aritisdesediin favipgronr Erpaacertise! $cdenchb Sienawp) B Mpgk Rypbishing Co.,

102" EastdnOpAGeePOSi ti ons fornul ated as liquid sol utions,
accept a 1Ae carriers and/or diluents include saline
and steril e Inanether embodimyntopiic preadrt inventbm gheovides a method for

ant i X|dan buf fers, bacteriostats d ot her. com .

2 o S ORE SHBSS P OHEI oy A oech ARy oy e BPBRS include
asadplihis@ring P8 dbBound 'oX e H8senPinvERingb % WHnKlooded animal in an
contain, in addition to a G1iRH receptor antagonist,

di et suffigientiiertesah the oauditon. b thimeentens, Hreetitiscludes prophylactic
bi d b t led .in
15 RS S PO e S8y SRt S G, receptor

apmtagpmstadfethﬁmrmﬁon picferablyas ¢y AN OF a\/phhﬁaaaﬁﬁplt @ﬂlposﬂmn as
practic such as those disclosed in Rem nq%t on's

PiiscHEeE Ao eal Aesed HEsE, sysiemigagminstratiogeqtudoy pral apd pgpenteral
Cpethodtl o "Ea%&rﬂfﬁtsttgtbbt}gg?orl Bra@ngﬁﬁgﬁ #%gmd'sfﬁ%ie gﬁhgﬁnaceuncal

present invention provides a net treatin
S exinipositionseofy Gh&Hedcapmrchntagomists dscludes posdery] grdones, piIls tablets,
Suc ods i ncl.ude n| sterl of, a co ounﬁ

204 r?&gpf’aé% At #nvé tl"‘%n‘“i“b g ni e P mulsiony  These

compositions may also include ﬂavorants, preservatlves, suspending, thickening and

..J

emulsifying agents, and other pharmaceutically acceptable additives. For parental

administration, the compounds of the present invention can be prepared in aqueous

injection solutions which may contain, in addition to the GnRH receptor antagonist,

25 buffers, antioxidants, bacteriostats, and other additives commonly employed in such
solutions.

The following example is provided for purposes of illustration, not

limitation. In summary, the GnRH receptor antagonists of this invention may be

assayed by the general methods disclosed above, while the following Examples disclose

30 the synthesis of representative compounds of this invention.
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amount sufficient to treat the condition. In this
context, "treat" includes prophylactic 15

adm ni stration. Such nethods include systenc
WOr0en/097¥6at i on of a GhRH receptor ant agoni stPGF/U$2904021593
invention, preferably in the formof a pharnaceutica
conposition as discussed above. As used herein,
system ¢ adm nistration includes oral and parentera
met hods of adninistration For oral adm nistration,

sui tabl e pharmaceuti cal osi.tions of GhRH receptor
ant agoni sts i ncl ude powder gaﬂﬂ es, pills, tablets,
20 and capsul es as well as I|qU|ds syrups,

suspensi ons, and emnul si ons. These conpositions my

al 80 i nBPLESM ¢thedsdoraralyzingthessampdisi ves, suspendi ng,
thickening F% ents, and ot her

phar maceuti c %ﬁvlgggé Ig 3gﬁ|t|ves For parental
adm ni stration, the conpounds of the present invention
can be preparedtln %queous |nject|on solutloga:mrgch

J f " i .
SEnCORBR oy PR I ASEmath h%?%ye TPARL St Resstone.

s oMsbile iphiaseTh8FCogradaricmpor >damqndlee and optime i glatd fethanol with 1mM

pur pose i1l ion, nat limtation. In sunmary,
t he Gan% (FJé eg}y]iraﬂ ?S%W@%r‘of this invention nmay be
asyaupstatare: gaacgeneral nmet hods di scl osed above, while

the follow ng Exanpl es disclose 30 the synthesis of
r epicestieqit!d® bare conpounds of this invention. 23 WO

loﬁggﬁgvg‘gﬁ%% BE;%HSZOOM 021593 EXAMPLES A. HPLC

of anal'yzing the sanples Retention tinme, tR

i NGradivmt: 5%, Mes 390 chefhanol oSHPET 6iintahd Adld lat 85% for 0.8 min then return to
Chr omat ogr aphy Mass Spectrum (SFC-Ms) 5 Colum: 4.6 X

15870 P drindBiRt! Bpdiveg o mémn
Ther no- Hypersi | - Keystone. Mobil e phase: SFC grade

c [ d optima grade nethanol wth 1nM
q@%@?&%#%ieﬁﬁ%ﬁﬁalonate nodi fier. Tenperature: 50 C

Pl SR WagoBRIAG % FL Sy Rat e 4.8 mi/mn

15 Mobile phase: A = water with 0.05% trifluoroacetic acid; B~ acetonitrile with 0.05%

20

trifluoroacetic acid

Gradient: 95% A/ 5%B to 5%A/95%B over 13.25 min and hold 5%A/95%B over 2 min
then return to 95%A/5%B over 0.25 min.

Flow Rate: 1 mL/min

UV wavelength: 220 and 254 nM

Method 3 (HPLC-MS)
Column: BHK Lab ODS-0/B, 4.6 x 50 mm, 5 pM

Mobile phase: A = water with 0.05% trifluoroacetic acid; B = acetonitrile with 0.05%

trifluoroacetic acid

24



Gadient: 5% to 55% nethanol over 1.7 mn and hold at

55% for 0.8 mn then return to 5%in 0.1 mn for

total run tinme of 2.6 mn Method 2 (HPLC- MS) Col um:

Wit @»oss00desS- AQ 2.0 x 50 nm 15 Mobil e phase: Aper/vsiosd/021503
wth 0.05%trifluoroacetic acid; B= acetonitrile with
0.05% trifluoroacetic acid Gradient: 95% A/ 5%B to .

50/ 9598 over 13.25 nmn and hold 5%\ 95%B over 2 mn

then return to 95% 5%8 over 0.25 mn. Flow Rate: 1

m/mn 20 LTV wavel ength: 220 and 254 nM Method 3

( HOrdigns) 988AIRB BlK0amioDghed/ 18,90% 6V/X0%B for 0§5pmin. from
Mobi | e oy oM T h %.trjfluqp IhC i
aci d: BQQ%%?gt@nPt%}I&@%v/\ﬂ\ﬁ %Veﬁ?%g&ml{l’rtb?q b gn/%ggg'l‘t/"?cover 0.05 min
aci d 24anihodd 0BAIPEIS bvdr CTVoUISAOMEA Eotidra 9395% 504 6dr:0.50 min.
959N 598 for 0,5 mn, then to 90% A/ 1098 for 0.05 mn.

f r SIPVOBRALPOUBTIR 504V 9598 over 18.94 nin, then to

sLYAPRURIQNEF 280 Q1 F¥anvs and hol d 1%V 9998 over 2. 16

mn. then return to 95% 5% over 0.50 mn. Flowrate:

2.5 m/mn. 5 W wavel ength: 220 and 254 nM Method 4

( - I . Waters ODS-AQ 2.0 x 50 nm Mobil e

pha SRS e8P i th 0.05% trifl uoroacetic acid; B =
acebritint Wdtdds OIDISLAD, HBY50tminf | uor oacetic acid 10

G adient; 95% A/5%8 to 10%V 90%B over 2.25 mn and
hoMebile pigse0 PB= axatar witho0.05% rriflkrspacetie avids B & asswpitgiegyith 0.05%
over O.t}iﬂﬂ)gacejt:ilc%\{dl?ate: 1 nb/mn W wavel ength: 220

and 254" n

10  Gradient: 95% A/5%B to 10%A/90%B over 2.25 min and hold 10%A/90%B over 1.0

min then return to 95%A/5%B over 0.1 min.
Flow Rate: 1 mL/min
UV wavelength: 220 and 254 nM

Method 5 (HPLC)

15 Column: Agilent, Zorbax SB-C18, 5uM, 4.6x250 mm.

Mobile phase: A = water with 0.05% trifluoroacetic acid; B = acetonitrile with 0.05%
trifluoroacetic acid

Gradient: 95%A/5%B to 5%A/95%B over 50 min, then 5%A/95%B to 1%A/99%B
over (.1 min, then hold 1%A/99% for 0.8 min and back to 95%A/5% over 0.2

20 min, hold such gradient for 4 min.

25

Flow rate 2.0 mL/min.

UV wavelength: 220 and 254 nM

Method 6 (HPL.C-MS)
Column: Phenomenex Synergi 4 4 Max-RP 80A, 50.0 x2.0 mm

Mobile Phase: A=water with 0.025 % of trifluoroacetic acid; B=acetonitrile with
0.025% of trifluoroacetic acid
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Lh

10

15

20

Met hod 5 (HPLC) 15 Columm: Agilent, Zorbax SB-Cl18, 5M

4. 6x250 nm Mbbile phase: A = water with 0.05%
trifluoroacetic acid; B = acetonitrile with 0.05%

Wo Jobspreacetic acid Gadient: 95%V 5%B to SYP¢HaIMBos/021593
over 50 min, then 5% 95%8B to 1%\ 9998 over 0.1 mn,

then hold 1% 99% for 0.8 mn and back to 95%\ 5% over

0.2 20 min, hold such gradient for 4 min. Flowrate

2.0 nbL/mn. W wavel ength: 220 and 254 nM Method 6

(HPLC- MS) Col um: Phenonenex Synergi 4 NMax-RP 80A,
50GErdiedt:0 9P ABSYEDi0.25nkhatien 9A%/W%vabt95%) BIZBA% ¢k 13 min,

trifluoraoacetic Lrile
tri £1 udpaaeaneo R A OB 0b s oueess min e biEk 1 Bhv arsue s
PCT/ US20@4/5Qgi4593 G adient: 95% A/ 5% B 0. 25m n, then

95% A/ 5%B to 95% B/ 5%A over 13 min, maintaining 95%
A Bl 1eig: DBd4BIG0A over 2 nin, then back to 95% A/ 5% B

RP dgfgh&hh{wg%wﬁ/(%n 5 W wavel ength: 220

|

n

{ HYDROXYCARBONYL PROPYL- AM NO)

- 2- PHENYLETHYL] - 5- ( 2- FLUORQ- 3-

METHOXYPHENYL) - 1- [ 2- FLuoRGFSAMERE] UOROVETHYL) BENZYL] -

6- VETHYL- PYRIMDINE-2,4(1 H, 3H)-DIONE NI OVe NHO N
OOHCF3 6 10 StepIA: Preparati on of '
2- f | 3d2(B)-dHYDPROHMCABBONELHROP YL aVNgI} RPHRNYILBTHYL]-5-(2-FLUORO-3-

METHOXYPHENYL)-1-[2-FLUORO-6-(TRIFLUOROMETHYL)BENZYL]-6-METHYL-

PYRIMIDINE-2,4{1H,3 H)-DIONE

)\

Step 1A: Preparation of 2-fluoro-6-(trifluoromethyl)benzylamine la

To 2-fluoro-6-(trifluoromethyl}benzonitrile (45 g, 0.238 mmol) in 60 mL
of THF was added 1 M BH3:THF slowly at 60 °C and the resulting solution was
refluxed overnight. The reaction mixture was cooled to ambient temperature.
Methanol (420 mL) was added slowly and stirred well. The solvents were then
evaporated and the residue was partitioned between EtOAc and water. The organic
layer was dried over NaSQ;. Evaporation gave 1a as a yellow oil (46 g, 0.238 mmol).

" MS (CI) m/z 194.0 (MH™).

Step 1B: Preparation of N-[2-fluoro-6-(trifluoromethyl}benzyljurea 1b
To 2-fluoro-6-(triflucromethyl)benzylamine 1a (51.5 g, 0.267 mmol) in

a flask, urea (64 g, 1.07 mmol), HCI (conc., 30.9 mmol, 0.374 mmol) and water (111
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To 2-fluoro-6-(trifluoronethyl)benzonitrile (45 g,

0.238 mmol ) in 60 nL of THE was added 1 M BH3: THF

slowy at 60 C and the resulting solution was

waf loost@diggaver ni ght. The reaction m xture was eoofusthod/erises
anbi ent tenperature. 15 Methanol (420 nlL) was added

slowy and stirred well. The solvents were then

evaporated and the residue was partitioned between

Et OAc and water. The organic |ayer was dried over

Na2SO4. Evaporation gave la as a yellow oil (46 g,

0. 289 mla)ided. VEhe( @iRunatwab Idfliked NbIT6 howrSt diheImiBture was cooled to

BRI i eReloure, fprcher conled with s, 294  flieisg 19 2 fgeliow solid

2 fIieU@Et@Hﬁat(drfWﬂ'tﬁ 4G0 AR Eyh )\ O gnZViiba¥iaehiteolid 1462 %) .196 mmol).
0.267 mml) in a flask, urea (64 g, 1.07 mmol),

(caﬁ%(cnwmmm )0.374 nmmol ) and water (111 26 WO
2005/ 007165 PCT/ US2004/ 021593 nlL) were added. The
m xture was refluxed for 6 hours. The m xture was
<oftepd G:0 _ abtepaationt efiipir tiicns-6-(trffluctdnesthyiwehed]-64 t h
|ceanI.. ) a_yel |l ow solid.
rois 2 of Et OAc gave | b as a
whi te SO' id Nﬂle %4339 Og, 1959?”%1}101) MRad Cladded Z 183 7nG2-fluoro-6-
(M#). 5SSt IC Preparfati on of
1- mﬂﬂbmmthy@b(rwl]mle& dbdrteLhyl lﬁkfemwl)l in-35 mL of acetonitrile. The

rmg(%l tlmé%ﬁlgnf&%;\g% céoﬁeéiﬁilél ’a%ljll%) %er 'tah ﬁlkl\laene E Lb Lg 2932mm01) was

10( t addedumayeisiivbppaetythdl iRavedIby (248itidn of TMSCE (3MPHL, 298 mmol)
365 nL of acetonitrile. The _resulting mxture was
coaﬂ e spme awlmere ke esulting pellay Respersion( wos alloyyed tpggarm to room

by ad)C?I tion gﬁﬁ%ﬁg&% szgﬂn@ 9‘5@%‘%@@ gﬂfﬁﬁédtt{!}gldsgﬁgrame of

rrastaﬂmg miteriale ST tthe geN@y nowtuse SPe mell ©ff wwier avhd @dded 4rmal stirred
rmto. ro ture slowl y. and was

D ooTastibat Rt Al e e Areathiategyas EiSed Pg Buchaner

SWHEﬁhéladnd the yElFy ¥&ld F¥¢ Whastlel wﬁtﬁaaeﬁh@étd)@é & %M@Qc as a white

added and stirred verni ght. After another ours

st $q11d| (485 & Hé rlpm@ld| PHNYIR (WEXC19)id 2.87 ésd 3b)a5. B’béﬂaﬁﬂéﬁ 4G(s, 1H),
I th t d
Luggeh 00, W5 6L R g RNGg Y L YA o

HNI\/R(CDCI3)8215(S 3H), 5.37 (s, 2H), 5.60 (s,

7.23-7.56 3H)., 9.02 (s, 1
1B Pre ares r(T)]n of Iglzbromo 1-[2 -(ﬂuoro~g!)

methyipyrimidine-2 4(1H,3H)-dione 1d
20 Bromine (16.5 mlL, 0.32 mmol) was added to 1-[2-fluoro-6-

(trifluoromethyl)benzyl}-6-methylpyrimidine-2,4(1H,3H)-dione 1c (48.5 g, 0.16 mol) in

145 mL of acetic acid. The resulting mixture became clear then formed precipitate

within an hour. After 2 hours stirring, the yellow solid was filtered and washed with

cold EtOAc to an almost white solid. The filtrate was washed with sat. NaHCQ; and

25 dred over Na;SO4. Evaporation gave a yellow solid which was washed with EtOAC to

. give a light yellow solid. The two solids were combined to give 59.4 g of 1d (0.156

mol) total. 'H NMR (CDCl;) 8 2.4 (s, 3H), 5.48 (s, 2H), 7.25-7.58 (m, 3H), 8.61 (s,
1H); MS (CI) m/z 380.9 (MH). | |
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Step 1D: Preparation of
5-brono-1-[2-fluoro-6-(trifluoronethyl bbenzyll-6-

met hyl pyri m di ne-2, 4(1H, 3H)-dione Id 20 Brom ne (16.5

W@ 200s/@2168101 ) was added to 1-[2-fluoro-6- PCT/US2004/021593
(trifluoronethyl)benzyl]-6-nmethyl pyrimdine-2,4(1H, 3H)
-dione lc (48.5 g, 0.16 nol) in 145 nL of acetic

acid. The resulting m xture becane cl ear then forned
precipitate wthin an hour. After 2 hours stirring,

the yellow solid was fil igred and washed wi.th, c

I
Et OAc to an arBeee-Wid: vsdiflgprobenzyild-me Wa?'@lmi‘iaffﬁfl%dione
V\’asir&%ﬂﬁlﬁesiﬁ¥ngmr%%£.5 dried over Na2SO4.

Evaporati on gave a yel l'ow solid which was washed with
EtOAC to give a light yellow solid. The two solids
: , 4 ,

gromethylbenzyl . 6-

( mmﬂkﬁl-&-@(I@)}tﬁ%utox%&&rbo%@ﬁ@—)l—gﬁéﬂxlaﬁﬂ-l:@ﬁ'ﬁﬂrm-ﬁﬁ( 1YW H)-dione
2005/ 007165 PCTI US2004/ 021593 -Brono-1I -] 2,
%- def | uor obenzyl ] - 6- net hyl pyri mi di ne- 2, 4( 1H, 3H) - di one
'Pf' 2 :O s 2‘3"2? Ush Aot 8- SR sREARRIh&hy 1 BefiB1]-6- Methylpyrimidine-
5- I24g W8 3HD &dibnk | MOE16- -3t infrlol)oin02a5 k] YEHE yWere Gdded N-t-Boc-D-
thyl -3-[.2(R).-tert-but b l.am no- 2- ph |_et hy| |
B A e SR K e I
S- EIRARA| by 2abikidR o d=bA bl iA lé%cﬁ&ﬁﬁ&wl&tbgf@& |d, -4 PRih¥).  The
| pyri mdine- 2,4(1H 3H)-dione Id (15°g, 39.4 Tmol) in
122 8espltingfyelieE solution wdsletirel-avedaght D-The lvelatileg weed euaporated and the

s teltlors bora By gt BT HHORTRRRE T g b white soli

az 2.6 ardvoxmhaile MY &6 »ik 56D dMAtBby). The 10 resul ting

yell ow sol ution was stirred overnight. The vol atiles
were evaporated and the residue was purified by

S SihArgCl WhicBardih F9 SHnJAE]] S0 i te
( MikleBoayph - [RHuoRy- 64fiflabioretin)bBadyl]-6-methyl-pyrimidine-

52(R)- L NO-2- nyl et hyl | -5-(2-fl uor o- 3-
Bre M@EE‘E nedb £ 1 uoro-6- (trifluoronet hyl) benzyl | -6-m
ethyl pvrim-g nes-bilo'éngiﬁ%%%@-(ﬁﬂe&%lrdeglyﬁﬁenz 1J-6-methyl-3-[2(R)-
net hy

5-brono-1-[2-fluoro-6-(trifluoronethyl)bénzyl]-6- _
| - griFieycarbonylamino-2-phenylethyl]-pyrimidine-2,4(1H,3H)-dione le (15 g, 25

mmol} in 30 mL/90 mL of H,O/dioxane in a pressure tube were added 2-fluoro-3-

methoxyphenylboronic acid (4.25 g, 25 mmol) and sodium carbonate (15.75 g, 150

20 mmol). N; gas was bubbled through for 10 min,

Tetrakis(triphenylphosphine)palladium (2.9 g, 2.5 mmol) was added, the tube was

Sealed and the resulfing mixture was heated with stirring at 90 °C overnight. After

cooling to ambient temperature, the precipitate was removed by filtration. The volatiles

were removed by evaporation and the residue was partitioned between EtOAc/sat.

25 NaHCOs;. The organic solvent was evaporated and the residue was chromatographed
with 2:3 EtOAc/Hexane to give 13.4 g (20.8 mmol, 83 %) yellow solid.

This yellow solid (6.9 g, 10.7 mmol) was dissolved in 20 mL/20 mL

CH,CL/TFA. The resulting yellow solution was stirred at room temperature for 2
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tert-but oxycar bonyl am no- 2- phenyl et hyl ] -pyrimdi ne-2,4
(IH,3H) -dione 1e (15 g, 25 mmol) in 30 nL/90 nL of

H20/ di oxane in a pressure tube were added 2-fl uoro- 3-

wat doosyopteeny| boronic acid (4.25 g, 25 nmmol ) apdi/ssmiierisos
carbonate (15.75 g, 150 20 mml ). N2 gas was bubbl ed
through for 10 m n.

Tetraki s(tri phenyl phosphi ne)pal |l adium (2.9 g, 2.5

nmol ) was added, the tube was sealed and the

resulting m xture was heated with stirring at 90 C
ovevrsgfihe valatiles wemmfapwgted @ndh tHzi resitiuet ernqop;arétliqnee bemn EtOAc/

preci pi e S remv filt atl ol at.i|

Pefl RaHEUR, 8 dubieriieor Sab ahbd Bher Moy B G Bave 17 as a
paktlidw emMeds pet.oveibl Fuedc '8 NMR%@M@QSM (E,hlﬂ{)QB 924159 (m, 6H),
sol vent was ev,dg)orat ed and the residue wa

chP et Gl g.d- 74nf 66 (p; Q@t@&dﬂ%’%ﬁﬁéﬁt@dl\@f\)e 13.4 ¢

20,5 ) S5y AL AR, 0 T a1

G—Bfﬂ]ﬁfo'ﬁﬁv&yl]ﬁ}meﬁlgbpjrﬂmﬂgle%d(ﬂ BB rHaliotd Dl wasmadé nsisglthe same
r oo rrper ure for 28 WD 2005/ 007165
?)‘786‘2 B hI$SEPIe The vol atil es were
evaporated and the residue was partitioned between
Et OAC/ G sat. NaHCCB The or gani c phase was dri ed overl ol

101 Lprim el AL RS- didf. 18 (MH) . 5

3- 2(R) - am no- 2- phenyl et hyl ] - 5- &2 fluogro-3-neth f/?
)_ 1-[ 2, 6- To compound 3-[2(R)- amlno—Z—phenylethyl (2- ﬂuoro 3-

d
O
t hE,G(lé:Kaﬂ)aﬂlene Bf €pg, 194 riinelpan 400 ad. of acetonitrile were added ethyl 4-

3 {yr%%}_n&? § hgf( %iaﬁjgnvl cﬁ{ and ovﬁu rgTjquO > 6_60 Qlinglélergrgol} After reflux

15- ”ﬁtélpxd Tyk}@xmﬁlﬁ the E@acﬁéﬂiﬁﬁﬁn& was éJdlé&O{ooé}ﬁ&Ew t)nhﬁé}atﬁ}é and the

- 20 5-(2-fluore-3-methoxyphenyl)-1-[2-fluoro-6-

25

-6-methyl 10 pyrim di ne-2, 4(1H 3H)-di one 1g T
covqldfilasl ®efe2 (rRpoeash no- mphemweetww ]Clgolpﬂfoﬁlaﬁmdo ~gith  10:10:1

TR BLRYR T B 5 L U PR Beh) o s s
9.aMHOI) in 100 nL of acetonitrile were added et hyl

4- bronobutyrate (4 nL, 28.2 mmol) and Huni g's base
(1.6 m., 9.4 mol ). After reflux 15 at 95 C overni ght,

thgep $ACH | Oprliadidh S YRSRIIBY EEx § ArtRAPI ey LGB § 23 A Aethyl)-

and The
1]-6-methyl-

trifluoromethyl)be

imidine-2.4(1H 3H)-dione 1-1
Compound 3-[2(R)-{ethoxycarbonylpropyl-amino} -2-phenylethyl]-5-(2-
fluore-3-methoxyphenyl)-1-{2-fluoro-6-(trifluoromethyl)benzyl]-6-methyl-pyrimidine-
2,4(1H,3H)-dione 1g (2.6 g, 4.0 mmol) was dissolved in 30 mL/30 mL of THF/water.
Solid NaOH (1.6 g, 40 mmol) was added and the resulting mixture was heated at 50 °C
overnight. The mixture was cooled to ambient temperature and the volatiles were
evaporated. Citric acid was added to the aqueous solution until pH = 3. Extraction with

EtOAc followed by evaporation of solvent gave 1.96 g of a white gel. The gel was
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vol atil es were renoved. The residue was

chromat ographed. with 10:10:1 EtQAc/Hexane/Et3N to

give ig as a yellowoil (3.0 g, 4.65 mol). M5 (C)
Wo206487ds (Nffl~) Step | H Preparation of pepys 004,021593
3-[2(R) - (hydroxvcar bonyl propyl - am no} - 2- phenyl et hv

20

5- (2-f 1l uoro- 3-net hoxyphenyl )-1-[2-fluoro-6-(trifluorom

et hyI ) benzyl | - 6- et hyl - pyri m di ne-2, 4( 1H, 3H) - di one

1-1 nmpound

3 PQE(SR) thrsugy oy Pawse B Erlo practapatons lstreng Hatign-exdippge solumn to

{1 ST 4o e gl s ireten spre it g 1 s pediemgh 058 &
) béﬁiyhr}wb r‘rHthR (OO0 m59-12774(1ﬂ,|1mwz09|(s;mm 0. 092 B(t,J=

) i,.ssolved in 30 nL/30

Thipadta i s RS o8RBT, By 3 s otioh 1Rt ety 536552
sangn! 19 6%@117' 63l (B 1 D) TR W(dl%ﬁz%éz Qt(Nﬁ?),QR 26.45, (method 5)
overni ght. The m xture was cooled to anb
t errper ature ”ﬁhﬂijlhyn\g) lcompduzsls vieere Symhaﬁpmdaacwdrdﬂe ta ithe above

k) added to the aqueous solution until pH 3.

raction with EtOAc fol | owed by evaporation of

sol vent gave 1.96 g
2005/ 007165 PCT/ U
MSC-1 macr opor ous S )
convert to sodium sa t Lyopﬂollvatlun

solid 1-1 as the SOdI%mT;t gi{l %58 gF

a white ga
021593 Opas$

he gel was 29 WO
hr ough a Dowex
ge columm to
gdve white

2.47 mmol ). 'H
Y 2HY, 2.89 (s, 3H),

NVR (CD30D) S 1.69-1.77

2.09-2.19 (t, J = 7.35 2 9-2.53 (t, J= 7.35
H 2H), 3.88 (s, 3H), 4.H5-4.32 H, 5.36-5.52 5
(m 2H), 6.60-7.63 (m 1TH); £B (Cl) mz 632.2

(MH), tR = 26.45, (nmethod 5)"3*The fol |l ow ng conpounds
wer e _synt hesi zed according to the above procedure. O

N-O Rl 1|V Ncko-2rY F [ R, Mass R

(Method #)

1-1 b ™"con | 63160 | 6322 26.45 (5)

1-2 %_N/\/CC’;H 617.57 618.0 2.777(4)
H

1-3 i—N/\/\/CO’H 645.62 646.0 2.789 (4)
H

Step 1I: Preparation of 3-[2(R)- {N-methyl-N-hydroxycarbonylpropyl-amino } -2-

Q\/\ I
H N OMe
N
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F3C No. -N(R5)-X-R6 MW Mss tR (Method #) 1-1

631. 60 632.2 26.45 (5) H 1-2617.57 618.0 2.777(4) H
1-3 ~N ~CO*' 645.62 646.0 2.789 (4) H Sten 11:
wWoegpev@rison of 3-12(R) - PCT/US2004/021593
{N- et hyl - N- hydr oxvcar bonyl propyl -amno } -2- 10

phenyl et hyl | - 5- (2-f | uor o- 3- et hoxynhenyl ) - 1-f 2-f | uor o-
6-(trifluoronethyl)benzylll-6-

met hyl -pyrim dine-2,4(1H, 3H)-dione 1-4 O N\ | Ow

\ON|I FOOCF, 1.4, .30 2005/ 007165

PCT/ US2004/ 6‘%‘%‘9‘5"’% 1@‘0@%& ﬁ’a‘“‘i{) in z@%ﬂk‘f%é?‘}“ﬁl‘ﬁ’hide (0.0475
MLmivRBHvad S1aeB | Feledweden Qdcﬁé(?r?om%)smﬁ?rm 0495110980, After
by addition of 8 M BH3: Pyridine (0.0475 nmol ). After
ovevamighttshaking cagpownshhd ures purifiedvby ppewr iEG-2D. pJPEEAYS (CI) m/z

LG - IVE 6.5 (MH#), tR = 2.231,
(rr6e 'o@k_ﬁb%'\i%iéﬁ%ﬁn%\?\?g corré)ounzjs wer e synt hesi zed

saccordi ng t adhehfdlia®ige copanes wWete sehthédirel Mccor@ingRo the above
I FONF ‘

procedure.
O
: I
R—N F
] O)\N F
X
l
R6
F,C
- No. -N(Rs)-X-Rg R4 M.W. Mass tg
(Method #)
1-4 i_T/\/\COZH Ph 645.62 | 646.2 | 2.231(4)
1-5 i_N/\/\CO H Ph 659.65 | 660.2 | 2.235(4)

1-6 2—N/\\/\CO u | cyclopentyl | 637.64 | 6383 | 2.259(4)

1-7 g—N/\/\co,H cyclopentyl | 651.67 | 652.3 | 2.294(4)

{ 1-8 g_N/\/\COzH isobutyl 625.63 | 626.0 | 2.594(4)
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X111\ R6 F3C No. -N(Rs)-X-R6 MW MW Mass tR
(Method #) 1-4 i N'‘~~CO H Ph 645.62 646.2 2.231 (4)

1-5 FN ~COzn Ph 659.65 660.2 2.235 (4) 1-6-N~~CO H
wycoopentsy! 637. 64 638.3 2.259(4) 1-7cycl opertwiIS2004/021593
651. 67 652.3 2.294(4) 1-8 bN ..- CO H isobutyl 625.63

1 626.0 2.594 (4) 31 WD 2005/007165 PCT/ US2004/ 021593

EXAVPLE 2 3-[2(R)- {HYDROXYCARBONYLPROPYL- AM NO }

- 2- PHENYLETHYL] - 5- ( 2- CHLOROPHENYL)

1-[ 2- FLUORO 6- ( TRI FLUOROVETHYL) BENZYL] - 6- METHYL- PYRI M

DI NE-2, 4(1 H,3H)- DI ONE NHE LEBNF 14, HOOF;C

5 2-1 Step 2A. Preparation of
5-bronmo-1-[2-fluoro-6-(trifluoronethyl)benzyll-6-

rrE& fﬁjk}a{‘{[ﬁe(oﬂyeammﬁmﬂmmmsohSZI-HHEpymHTMYd] H1€2-2HAGHARHENYL)-

5- BrbhoFHUOF%ﬁf(ITE'EP‘éOPSJ%B(TF’YHBWfW%YBé’HEW’P”@ A HPH)-
l-3-[2(R)-tert-

but oxycar bonyl ami no- 2- pheny| et hyI ]-pyrimdine-2,4(1H, 3

H) - dione | e was dissolved in 10 20 nl/20 nL

CH2C12/ TFA. The resul {4 yel | oy so on was stirred

at roomtenperaturef@é%s Th latiles were
evaporated and the res I'tfoned bet ween

Et OAc/ sat. NaHCO3. The on@}anyg P aseClvvas dried over

Na2SO4. Evaporation /é |

Step 2A: Preparation of 5-bromo-1-[2-fluoro-6-(trifluoromethvlbenzyl]-6-

methyl-3-[2(R
5-Bromo-1-[2-fluoro-6-(trifluoromethyl)benzyl}-6-methyl-3-[2(R)-tert-

butoxycarbonylamino-2-phenylethyl]-pyrimidine-2,4(1H,3 H)-dione 1e was dissolved in

10 20 mL/20 mL CH;CL/TFA. The resulting yellow solution was stirred at room

15

- 20

temperature for 2 hours. The volatiles were evaporated and the residue was partitioned
between EtOAc/ sat. NaHCQ;. The organic phase was dried over Na;S0O4. Evaporation

gave 2a as a yellow oil.

Step 2B: Preparation of 5-(2-chlorophenyl)-1-[2-fluoro-6-

2,4(1H.3H)-dione 2b
To compound 2a (40 mg, 0.08 mmol) in 0.25 mL/0.75 mL of

H,Of/dioxane in a 4 mL vial was added 2-chlorophenyl boronic acid { 0.12 mmol) and
sodium carbonate (51 mg, .48 mmol, 6 eq). Nitrogen gas was bubbled through the
solution for 1 minute and tetrakis(triphenylphosphine)palladium (9.24 mg, 0.008 mmol)
was added. The resulting mixture was sealed and heated at 90 °C overnight. After
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gave 2a as a yellow oil. Step 2B: Preparation of

5-(2-chl orophenyl )-1-[2-fluoro-6 15

(trifluoromethyl)benzyll-6-nethyl-3-[2(R)-am no-2-phen

wioeobspdoyrspyr i mi di ne- 2, 4( 1H, 3H) - di one 2b To cpPOpUsE004/021593

2a (40 nmg, 0.08 nmmol) in 0.25 nL/0.75 nL of

H20/ di oxane in a 4 nL vial was added 2-chl orophenyl

boronic acid ( 0.12 nmol) and sodium carbonate (51

ng, .48 muol, 6 eq). Nitrogen gas was bubbl ed t hrough

the 20 sol uti.on for ut e and .

t e‘E"PﬁR«‘% 49 (R ﬁm%grﬁh S e PP AR (o3 Y, Sl and was
rﬁkﬂm@%ngﬁﬁngsﬁpgvggﬁult|ng m xture was seal ed and

heated at 90 C overnight. After 32 WD 2005/007165

PCTIU82004/021593 cooling to anbient tenperature, the

Pr &g ,
D (2
hydﬂcﬁmlwnvanbrarﬂaidm ewﬁmamﬂw}ﬂmemmu@@djﬁz 4( VH3H)-

chloroghenyl) 1-f
52-4 -6-(trifluoronethyl)benzy |Il-6-nethyl-pyrimdi
ne-2,4(1H 3 r'ﬁo comptufd 8b 2053 TmeS Pyt l@@bl(l Os&@znfm&h)ialdehyde

in 1 n MeOH, succinic sem al ﬁyde . was
ad@dd rhmbl) ovesadéed fatloived b,»nadylﬁncm dﬂSMIHyPM1m(O(QS 10®ol). After

e sing. i oledy 285 Bost S RIIZVE Y (B e1e2

1. @03 epetiioed (hethdd1he follomnng conmpounds were
synt hesi zed accordlng to the above procedure. R b

O .
100- ~~N R | a The ©lipwving ¢qorourds ergo syrteasizegl sacrardingy wy the above

Maﬁécetdae.

éb

No. Ro, Ria Rip M.W. Mass tr
(Method #)

2-1 CF3 2-Cl H 618.02 | 618.2 | 1.005(1)
22| CF; 2-F H 601.57 | 602.2 | 0.976 (1)
5.194 (6)
2-3 CF; H H | 583.58 | 584.3 | 1.000(1)
5.572 (6)
2-4 CF; 3-isopropyl H 625.66 | 626.3 { 6.882(1)
| 25| cF 3-ethoxy H 627.63 | 6283 | 0.913(1)
2-6 CF; 3,4-methyl-enedioxy 627.59 | 628.2 | 0.932(1)
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(Method #) 2-1 CF3 2-C H 618.02 618.2 1.005(1) 2-2

CF3 2-F H 601.57 602.2 0.976(1) 5.194 (6) 2-3 CF3 HH
583.58 584.3 1.000 (1) 5.572 (6) 2-4 CF3 3-isopropyl
WoHbs/6166826. 3 6.882 (1) 2-5 CF3 3-ethoxy H pwuSmossn21593
628.3 0.913 (1) 2-6 CF3 3, 4- et hyl - enedi oxy 627. 59

628.2 0.932 (1) 33 WO 2005/007165 PCT/ US2004/ 021593

No. Rea Rla Rrb MW Mass tR (Method #) 2-7 CF3 2-F

3-CH 617.57 618.2 0.979(1) 2-8 CF3 3-nethyl H 597.61
3 6) 2= 9 SCRCH3 2=F 13- nethpxy 641 69642
4. 800{ 6)R2:2- | F 2-Fia3- met hoRys 581. BOVE8D. Mas. 532 (i6)
10 2-| CF3 3-C1 H 618.02|617.9 5./216(6) | 11 2{ (dethod #)
TG CH2-CHP=625. 62 6p6- 0 4. 714 (6) 112 2= CF32-F
3- El‘ﬁt hyICRilS 60 648.2 6 3@1066) 7.y | 8.2 | 0.979(1)
3 é?’ Ky —H 621661 642266 76(6) | T4 EXAVPLE 3
3-13(R 12? [ 6- TENRARDYL PROYL] - AMIGH- 2-I9BRNYL E#551(6) - &
-i(2= I—LUU-(U-d VETHOXYPHENYL) -1
[ 29ALSRKeH 5] ( TRIZF UOROMVEEMSHHORBENENLGY- 6-G4FHYL4.820 (6)
2- F 2-F 3-methoxy | 581.59 | 582.2 | 5.532(6)
10
2- CF; 3-Cl H 618.02 | 617.9 | 5.216(6)
11
2- CF; 3,4-0-CH;3-CHy- 625.62 | 626.0 | 4.774 (6)
12
2- | CFy 2-F 3-methyl | 615.60 | 616.2 | 6.381(6)
13
2- CF, 3-isopropyloxy H 641.66 | 642.2 6.676 (6)
14
EXAMPLE 3

3-[2(R)-{2-[5-TETRAZOYLPROPYL]-AMINO}-2-PHENYLETHYL]-5-(2-FLUORO-3~
METHOXYPHENYL)-1-[2-FLUORO-6-(TRIFLUOROMETHYL)BENZYL]-6-METHYL-

PYRIMIDINE-2,4(1 H,3 H)-DIONE

OMe

R
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PYRIM DI NE-2,4(1H,3H)-DIONE O N1 Ove NHON F N NH

3-1 CF3 5 N=N 34 WD 2005/ 007165 PCT/ US2004/ 021593

Step 3A

Wwol204A)g71{63- cyanopr opvl - am no} - 2- phenyl et hyl | - pef@sddhdé1593
ro- 3- met hoxyphen
[1)-1-[2-fluoro-6-(trifluoronethyj)benzyll-6-nethyl-py
rimdine- 2,4(1H, 3H)-dione 3a Conmpound if (110 ng, 0.2
mml ) was di ssolved in acetonitrile (5 n) 5 and

dii sopropyl et hyI am ne (52 rTg, 0. 4 rmol) was added,

f oftE 3+ A OITOeN 13103 ‘ Y | C

Was 4 B3 L(ﬁgnet% fl ash chr omat ogr aphy (silica, 5 %
McOH CH2 ) -to give conpound 3a 3115 ng, 94 %9. M5
( Cl) mz 61%ompopndnif (110 ngz, &2 @BIol) was dissolved in acetonitrile (5 mL)

- (%‘_%{% éfﬁg%&ﬁﬁeﬁ%@ﬁ %.YOCFX rrimoqmvn Olddea %EWL(?B Wle! adgition of

[@bxfohwbm@r&ntﬁler {90! gy mﬁaﬁinul)) BRtezighdtion -mitiny was yefluxied for 16

okt e Syaporatsd 4ndihs e WS PUTTRAGY s sgimaiography

( A(%h 5 4 M@oﬁ?t%blz)wgwk *&Smb&ﬁfatja 13Tt Y4 S)WARS (CI) m/z 613.3

heated at 100 for hour s. he m Xt uré was
cddEQ, partitioned between EtOAc and 1 N NaCH, and
the organic | ayer was washed with I N HC and bri ne.
The organic |layer was dried (sodiumsulfate),

10 e\sigwsRd ed, 3ﬁld{)tnersrtetsazdvmrdﬁaﬂ -aiifio -2 BHedi¥eth RS 12-fluoro-3-

15

chr orrat 0 r ap

(%%%g m n, (rret hod 4) 35 V‘D 2005/ 007165

A solution of 3a (38 g, 0.06 mmol) in toluene {5 ml) was added

lica, %I\/t:O—I/CHZCIZ) to glve_

tributyltin azide (42 mg, 0.12 mmol), and the reaction mixture was heated at 100 °C for
14 hours. The mixture was cooled, partitioned between EtOAc and 1 N NaOH, and the
organic layer was washed with 1 N HCI and brine. The organic layer was dried
(sodium sulfate), evaporated, and the residue was purified by flash chromatography
(silica, 7 % MeOH/CH,Cl,) to give compound 3-1 (10 mg, 25 %). HPLC-MS (CI) m/z
656.2 (MH"), tg = 2.128 min, (method 4)
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EXAVPLE 4 3-[2(R)- ( HYDROXYCARBONYLPROPYL- AM NO)

- 2- CYCLOHEXYLETHYL] - 5- ( 2- FLUORO- 3-

METHOXYPHENYL) - 1-[ 2,

BODI0PF/Q9CROBENZYL ] - 6- METHYL- PYRI M DI NE- 2, 4( 1H, BE#/152004/021593
DONEO C-~NOw NHFONF OOMHFS5 41 Step 4A
Preparation of tert-butyl

| - cycl ohexyl - 2- hydr oxyet hvl carbamate 4a A sol uti on of
N-(t- butyloxycarbonyl)cyclohexylglycine (2.0 g, 7.77
mol ) in anhydrous THE (10 _nL mas cooled to O T.

Borane solution (1 Min THE BLE4y, 15.5 mmol ) was
added slowy and the reaction n1xture was warmed to

room 10 tenperature and stirred for 2 hours. The

r e s {A(R)? { DR OXV e ARFY LARCHYLMMINO | -B-CHCLOHEXMUEAIE V1L €%5(2-FLUORO-3-

wer e _evapor at ed residue artitioned

ot weEH R BF S B U RR R B el S p 2o
W t h saturated NaHCO3/ wat er, ,Qbhpe dried (sodium

sul fate), and evaporated to give tert-butyl

1- cycl ohexyl - 2- hydr oxyet hyl carbamate 4a (1.26 g, 66.7

%, M5 (CA) nlz 144. -Boc), 1 ep 4B:

Preparation of
5-bronp-3-[2(R)-tert-= >
cycl ohexylethyl)-1 -[2, nnu

F
6- di f | uorobenzyl | - 6- et iyl -@yr Nm e-2,4(1H, 3H) - di one
4b A solution of tert-

f
tyl
1- cycl ohexyl - 2- hydr ox{et hyl car b 4a (638 ny, 2.62
mol ) in THE (10 nlL) y treat edwiph |

5-brono-1-(2,6-difl uorobenzyl ) - 6-

Smet hyl pyri m di ne- 2, 4(1 H, 3H)-di one 1d.1(869 ngy, 2.62

mol ) and tri phenyl phosphine 20 (1.03g, 3.93 mmol) at
anbi ent tenperature, then

di - ert-buty az o lcarbox Ia

i nBiEB Gheed- ., -. _v, carlgamw?e%
anbi ent tenper afiiiod oBN- cQ@iZﬁ clohexylglycine (2.0 g, 7.77
PCTI US2004/ 021593 for 16V{?ﬁgﬂand v% 4 Iegg\A/)ére ¢ £

evapwlaineghydroes FTIRE ( Humblarss seeled td %r@d Bbwmeiﬁtlon (1 M in THF,

15.5 mL, 15.5 mmol) was added slowly and the reaction mixture was warmed to room

10  temperature and stirred for 2 hours. The reaction was quenched with MeOH (5 mL),

15

20

volatiles were evaporated and the residue was partitioned between water and EtOAc.
The organic layer was washed with saturated NaHCOQOj/water, brine, dried (sodium
sulfate), and evaporated to give fert-butyl 1-cyclohexyl-2-hydroxyethylcarbamate 4a
' (1.26 g, 66.7 %), MS (CI) m/z 144.2 (MH"-Boc).

A solution of tert-butyl 1-cyclohexyl-2-hydroxyethylcarbamate 4a (638
mg, 2.62 mmol) in THF (10 mL) was treated with 5-bromo-1-(2,6-difluorobenzyl)-6-
methylpyrimidine-2,4(1H,3H)-dione 1d.1 (869 mg, 2.62 mmol) and triphenylphosphine
(1.03g, 3.93 mmol} at ambient temperature, then di-tert-butylazodicarboxylate (906 mg,

3.93 mmol) was introduced. The reaction mixture was stirred at ambient temperature
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saturated NaHCC3/ H20 and Et OAc. The organic | ayer was

dried (sodiumsulfate), evaporated, and purified by

flash chromat ography (silica, 25 % Et OAc/ hexanes) to
giomos/morspound 4b (1.39 g, 95.4 %. MS (Cl) nmPerT/d8M04021593
458.1 (MH -Boc). 5 Step 4C. Preparation of

3-12(R)-tert-but oxycarbonyl am no- 2-cycl ohexyl et hyl | - 5-

(2-fl uoro-3-nmet hoxyphenyl)-1-[ 2,

6-di fl uorobenzyl | - 6- et hyl - pyri m di ne-2, 4(1 H, 3H) -

di one 4c

5 Bioo 6 - Bufs2 4 volatites byaro eyapardiahy [Thei negd® eye [pattdontd between

ai 1P S0 50 a0, BIOAS - he drsio layes o e g sof),
4b f(vl{)&a@d ahd pArifiedby flash chidthaRRam ¢4iEELbk o4 Byd LdTRexanes) to give
gl ycol dinethyl ether (20/2/22 nL) was added

2- quw%ﬂbﬂt%?csq?éﬁe@l%r(ﬁﬁmdz b 4684 AMHy —Bacp4
nol ) and saturated Ba(OH) 2/water (- 0.5 M 15 nL).
The reaction m xture was deoxygenated with N2 for 10

fin rﬂiexed_;(_; tetPrwasQn bf;&[g y_lm;h Mcmbnﬂahinaeﬂ-grdq}@ivlethvl]é-

reaﬁgdm m xture vvas 15 part|t| oned betvveen br| ne and
Et OAc. The organic layer was dried (sodiumsulfate),
evapor at ed érﬁromra-M%hten;bquasa:b@M@wao@gwyabhyxyieﬂwll -1-2, 6-

L5 A R YL 545 )

16°r eeafeat/Be0Hihylene glycol d1meth I ether (20/2/22 mL) was added 2-fluoro-3-
3- [2(R) amnchycIohexert g"o (2-fluoro- 3-

fopropug acigs (me&o?r é\m}) Jadesafrsetag Ba@hl)zfrwaasr (~05
73550 SRl N i

an dcttd”lm(mpkmlylpdmsphma) maﬁadmn (8} (208eamzAD. larthme}jtwas added and the
atil.es were_evapor at ed

rature for an
t hggﬁﬁggl? myétu{;aa‘gaspgqa{ "ftcﬁq (gll ndex Np-o 114 reaction. rmxture was
14\a G RoNGE Sétw@éiﬁbﬂc%ﬁ EtOR. OTRAGGnik l" WAR Hriddl i(®Aium sulfate),

(sodium sul fate), evaporat ed, urlfle é&/ reverse

ph&S@OHﬁmw(l@mﬁ@di h cmm@gﬂﬁpwm %o E©®Ag/hasanes) to give

gg%ﬁg%é?%%%% Eﬁ%@?m%tséz (ZIA\{E@ B gﬁ)ar ation of

3 12(R) - { hvdr oxvcar bonyl propyl - am no} 2-

cyc| ohexyl ethyl|-5-(2-fl uoro 3- net hoxyphenyl ) 1ﬂ(
6- eter Ay obRiEnaaten of3-{2(R)-amino-2-cyclohexylethyl]-5-(2-fluoro-3-

PV Mol fHengty 4 (s - dfhiotRAS 1 %6-ethyl-pyrimidine-2.4(1 4.3 H)-dione 4d
20 To compound 4¢ (300 mg, 0.5 mmol) in dichloromethane (2 mL) was

added TFA (2 mL) and the reaction mixture was stirred at ambient temperature for 1

hour. Volatiles were evaporated and the residue was partitioned between saturated

NaHCOs/water and EtOAc. The organic layer was dried (sodium sulfate), evaporated,

purified by reverse phase HPLC (C-18 column, 15-75 % ACN/water) to give cornpound
25  4d. MS (CI) m/z 502.2 (MH").

37



A solution of conmpound 4d (10 ng, 0.02 mmol) in

nmet hanol (2 nL) was 5 added succinic sem al dehyde (15
ng, 15 % aqueous solution), followed by the addition

Bio ov@nmspyridine (8 M 3 M.). The reacti on RUCRUSI084/021593
was stirred at anbient tenperature for 1 hour

Vol atil es were evaporated and the residue was purified
directly on preparative TLC plate eluting with 7%
I\/b()—l/CH2CI2to gi ve compound 4-1 (5 nm). I\/B(Cl) m z

)bamuqmﬁﬁ&&mﬁmm ne- 2, 4(1H, 3H) - di one 4 2 was

synt hesi zed Rsou glﬁlaﬁe PAEED dur%(@w Qter L& mL) was

1d. The fol l'owm ng accor i‘Ag

5t 0added sakvinie smﬂbﬁeﬁ;d!ér(es migal Q/u dﬁﬁe@sNolqun)Qﬁ)lio%d B¥ @he addition
. -N(Rs)-)_(—_R6 R2a R4 MW Mass tR_ (Method #) 4-1 ,
- Rf borane/pypidipe H8: ME| dnhisldy| Thg reastion ggixiurg way stigpd 4ty ambient
4 3 3. .
£ S OB VUSSR B3840 08 148 95 bl et
4 dn p:l‘dparat—v@(j‘ll:C OFRE: dlstatguvigh 7% Me@GH/GHLLEL30 @ived0Mppund4-1 (5 mg).

cycl ohexyl 651.67 652.1 2.340(4)
H gg(% %ﬁ@%ﬁ PCT/ US2004/ 021593 No. -N(RS)- X-R6
10R28 R4 MW Mespy(RR{ky¥edyestb#dylpropyl-amino } -2-cyclohexylethyl]-5-(2-
fluoro-3-methoxyphenyl)-1-[2-fluoro-6-(trifluoromethyl)benzyl}-6-methyl-pyrimidine-
2,4(1H,3H)-dione 4-2 was synthesized using the same procedure and intermediate 1d.

The following compounds were synthesized according to the above

procedure.
0
4\/\ N 0/
Rs_N )\ F
?i( F
i5 2
No. N(Rs)-X-Rg Raa Ry MW | Mass tr

(Method #)

41| p™"cou | F | cyclohexyl | 587.63 | 5884 | 5.350(3)

42| b ™"Scos | CFs| cyclohexyl | 637.64 | 638.3 | 27.56(5)

43| p™"cou | CFs | cyclopentyl | 623.60 | 624.2) 2290 (4)

44| pL"Scon |CFs| isobutyl |61161 6123 | 6.480(6)

4-5 !_N/“\/\/CQ“ CF; | cyclohexyl | 651.67 | 652.1 | 2.340(4)
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5

10

4-6 CF3 isobutyl 625.63 626.0 2.593 (4) 4-7 rNco H
CF3 isobutyl 639.66 640.0 2.61 (4) H 4-8N ~/co,H CF3
i sobutyl 597.58 598.0 2.571 (4) H EXAMPLE 5 3-[2(R)-
(GARBONYLPROPYL- AM NO } PCT/US2004/021593
- 2- PHENYLETHYL] - 5- ( 2- CHLOROPHENYL) -
1-[ 2- FLUORO 6- ( TRI FLUOROVETHYL) BENZYL] - PYRI M D
INE-2,4(1 HH3H-DONECL V' I O\ N NHONF CF3 O
OH 5 Step 5B5A Preparati'on of 5-brono-1-[2-fl uoro-6-
(t[r1 fTfuoro hyl benz pyrimdine{Z, 4( ITH 3H) d| one 5a
pensi- X Bspr o Facil R(431.( b‘; i n R
dilchl aroethane is tre¢ated with (Meth°d #)
PLg(Trimet hyl STyl acetam de 80 he 1eaction

[
rri e ﬁg/ﬁe%(ed’ ungéFs i dsab ﬁﬁ§6§()ﬁ%§°p¢n2i5§3 S
oled to anbient tenperature, 2 fluoro 6 10
(tr4'_ ljuor oret hyl ) henzy o 5( $ ¢
t he f] clion m Xt ur®'is lCFb Agat eg tyé)ver ni g?ﬂ 6%@( ?ﬁg@)
ni en-—-—Fhe-—treactiohistcool ed f‘_unnr\h Ya ERYY i h !\v/}eg—!’

and-g part |§_tb;zon.e,el‘:°&ﬁet We EIF; ¢l edaibe@o sbabe | agglo \vab s (4)
The offganicé | ayer is wash¢d with rine, fdried (sodium
suffate), and evaporated (0 give a sofTd—The crude
product is triturated with ether, filtered, and

washed with ether three ti kding 40.7 g of b5-
39 WD 2005/ 007165 PCTI USZOEMI%%
bromo-1-[2-fluoro-6-(trifluoronethyl)benzyl]pyrimdine

4(1H, 3 di one 5a. z 366. 368.0 (MVHO) .
3—[5(R)- {HI{'IE)ROXYCARBONYLPROPYL-AMPNOT2-PHENYLETHYL] 5- (2—CHLOR2)PHENYL)-

1 -[2—FLUORO-6~(TRIFLUOROMETHYL)BENZYL]-PYRIMIDINE-2,4(1H,3H)-DIONE

Jé@

Step SA: Preparation of 5-bromo-1-[2-fluore-6-

(trifluoromethyhbenzyl]pyrimidine-2.4(1H,3H)-dione 5a

A suspension of S-bromouracil (31.0 g) in 300 mL of dichloroethane is
treated with N, O-bis(trimethylsilyl)acetamide (80 mL}). The reaction mixture is heated
under nifrogen. The solution is cooled to ambient temperature, 2-fluoro-6-
(trifluoromethyl)benzyl bromide (50 g) is added and the reaction mixture is heated
overnight under the nitrogen. The reaction is cooled, quenched with MeOH, and
partitioned between dichloromethane and water. The organic layer is washed with

. brine, dried (sodium sulfate), and evaporated to give a solid. The crude product is -

triturated with ether, filtered, and washed with ether three times providing 40.7 g of 5-
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Step 5B: Preparation of

3-12(R) - am no- 2- phenyl et hyl | - 5- brono-1| -[ 2-f| uor o- 6-

(trifluorometh I)benz |y |-pyrimdine-2,4(IH 3H)-dione

WO Bogwgwsut i on of 5-brono-I-[2-fl uoro-6- PCT/US2004/021593

(trifluoromethyl)benzyl]pyrimdine-2,4(IH 3H) -di one 5a

(19.2 g, 52.3 mmol) in THE (180 nL) was treated with

N- (t-butyl oxycar bonyl) - D a- phenyl gl yci nol (13.6 g,

57 5 nmmol) and trlphenylphosphlne (20.6 g, 78.5 mmol)
room tepperature, then di-

bu?rymazloi% %‘&F%és&%%@"(‘%@’ﬂ?%zﬂ]?sﬁwl%? FOfE3H)-dione 5a. MS
| NEFPHWCRE ol %§@m§ " portions over 5 10 minutes. The
a

m Xture was stirre roomtenperature for 16 hour,
additional THE (90 nlL) was added, and the m xture was
C.

%@

C ift@nuc&&naﬁm&nzﬂf bﬁ‘imxdﬂieLM(‘l mm&&e@tﬂwl acetat e
(100 nL), the solid was filtered, washed with

S5additional “ethyl acewolttien(100 ni) of and drl ei:iblioélogl {£efluoro-6-

( R gl i fingd s0FSra Bloh 50 BANTETS mifB) in TroF
?l 13¢ RiL)aW‘am&%zltt&l- inlﬁW-l(Efbdl{)Ibkyc’ifll(oﬁylgm angpﬁhdglgbl)‘l?]l(l[BZi- g, 57.5
uor rifluoro en -yyrim di ne-
arohen &Wﬂ&@ﬁ%ﬁﬁa U @16 smgg 2 TOf fepRefpture, hen di-ter
W%dl’@ltb%f( 166898 8, Mh)s I‘ﬁﬁﬁd) @Qsdﬁﬂ'oduced 11|1 )severaé portions over 5

oropheny boronic acid (6

10 Naaﬁ)ﬁ&s( The mixtyre WBGtimed ht) roomztemiﬂeretum fot U6 bowwragdditional THF (90

deg N2 for m.nutes

C RPLRRORRE st M DR stR e BsesTlE B30, Gopespirpsd 1 g34.6 mL, 418
M@b)Wass Ade thndBe tdactidreAeiti@Nwis stirtd et \WaSChRal@thoats. After
90 C for 16 hours. The reacti on was partitioned

béill»éeh “Ethcrv&bylamtam@mvnb), dhey ﬁ%‘i'dc vwaaﬁétﬁredm’@hsﬁswu additional
W dol, (186 ln%%h%}{%nw% &“sﬂ@ a%gsrs %) as a white

purl hr ona rap on sil

15 etﬁwdeadasacs/mexwe,swsm(Mﬂfyj ani ne 500/ 500/ 6 to 25

20

25

800/ 200/ 7 to afford conmpound 5¢ (7.26 g, 70 %9 as a
white foam M5 (C) mz 518.0, 520.1 (wWH). 40 WO

2 @% 5@7 165 PP@&H&?Q&’ ARYaRho} g—%ﬂ?ﬁh}{é i[ﬁ@}@&b&l;ngfr 1-[2-
oxvcar ony propy -am noJ -2-phenylethyl) -5-
il orey 1di6 HBHrdiomeBbiv] ) benzyl
- py“ m dl WS cofnptgun'd S'i}'_PIO%LSOg? mmol) in dioxane/water (180/20 mL) was

added 2-chlorophenylboronic acid (6.26 g, 40 mmol) and Na;CO; (12.72 g, 120 mmol).

The mixture was deoxygenated with Ny for 15 minutes, tetrakis(triphenylphosphine)
palladium (0) (2.31 g, 2 mmol) was added and the reaction mixture was heated at 90 °C
for 16 hours. The reaction was partitioned between EtOAc and H;0. The organic layer
was washed with brine, dried over Na;S0,, concentrated and purified by column
chromatography on silica gel with ethyl acetate/hexanes/triethylamine 500/500/6 to
800/200/7 to afford compound Se (7.26 g, 70 %) as a white foam. MS (CI) m/z 518.0,
520.1 (MH". |
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A m xture of conpound 5c¢ (4.1 g, 7.93 muol ), ethyl

4- bronobutyrate 5 (3.6 ni, 23.79 mmol) and K2C03 (2.2

g, 15.86 mmol) in MeCN (80 nL) was refluxed for 16
Wowos/00MsEN was renoved, and the residue was PCT/US2004/021593
partitioned between Et CAc and H20O The organic | ayer

was washed with brine, dried over Na2SO4, concentrated
and purified by colum chromatography on silica gel

with ethyl acetate/hexanes/triethylam ne 400/600/7 to

ff . I
gy d on‘pOUnd5n Hh3- .‘ P} . j OWZ-IH'lenvlethvl] 5-

Pr Qp@ﬁ(ﬁ%ﬁlﬁﬂvli)fl [2-fluoro-6- (mﬂuoromethvl)be rimidine-2.4(1H,3H}-dione
3-T22(R)- (hydroxvcar bonvl propyl -am no: H‘B phenyl e% Ayl i -
5-3&- chl orophenyl) 1-[2-fluoro-6-(trifluoronethyl)benz

(2370 5. 8 MibRriconinnnt SR Jo )AL A 4 lpmobutyree

5( 3@ )., 13379 AR 29 Kao (Ql g58§ 88 mrddl) 1?1 MH@N)(SO}HTQ was refluxed

m xture was stirred at 50 C for 16 hours. THE wa

r elopl@Boyrs Mseovasyrrmoxel, ardihg resisiye wes Porisnad lwtwwn EtOAc and
t
e lti Tﬁ@grgac 9321)%2 éﬂ%) V\%ﬁ %ﬁg{)ﬁﬁé ldflg% 28‘% Méﬁzsb:s,]&m,@ntrated and

citri
prpamﬁedt atby, Mulmhm&hm&i&@aplmyt h di20 silich dr igeld twith  ethyl

O TgEgR icfyfemniig, 0BG, o Aol cpapeig RALULE Gogf0%) s a
10 ( "RuBRGHh s@¥pSMST) 72! 639%, B9 £aAROpNdS wer e

synt hesi zed according to the above procedure. NR D
HON Rh O OH Rz. 41 WO 2005/ 007165 PCT/ US2004/ 021593

dione 5-1
To compound 5d (2.4 g, 3.8 mmol) was added THF (30 mL} and H,O
15 (30 mL) followed by NaOH (1.588 g, 39.7 mmol). The mixture was stirred at 50 °C for
16 hours. THF was removed in vacuo, the aq. solution was washed with ether, and
cooled at 0 °C. Neutralization with 10 % aq. citric acid (26.0 mL, 40.6 mmol) gave a
precipitate, which was washed with H>O and dried to give compound 5-1 (1.88 g, 82
%). HPLC-MS (CI) m/z 604.1, 606.1 (MH"), tg =2.511 (method 4), tg = 26.98 (method
20 5)
The following compounds were synthesized according to the above

procedure.
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606.1 26.98 (5) 5-2 F OCH3 CF3 617.57 618.2 2.482(4)
25.45 (5) 5-3 cyano H CF3 594.56 594.9 5.548 (6) 5-4

F CH3 CF3 601.57 602.2 6.144(6) 5-5 C CH3 CF3 618.02
BO2005/@71684 (6) 5-6 F H CF3 587.54 588. 2 5. 1FQT/(8)004/021593
5-7 F OCH3 F 567.56 568.2 2.108(4) 5-8 d H F 553.99
554.1 2.137 (4) 5-9 A H SO7CH3 614.09 614.2 5.020(6)
5-10 F OCH3 SO2CH3 627.66 628.2 1.178 (1) EXAWMPLE 6

3-[ 2( R.-_{ HYDROXYCARBONYL PROPYL- AM NO}

- 2- PHENYLETHYL] | 55 ( 21 OROPH L) -

1-[2-F Dﬁg? ( T%‘&L JgF!j&?ETHYﬁ%Er\IZVE’]S’E RY b%l&lbldlﬂ):_- P, 4(

| H3H-DIONE d / NH ONF{ CF3 [O OH 4p °

2005/ %7165 CT|l U§2034/ 159 0 ﬁge - Pr g_il)ﬁti(&)l oh of
vT" ¢ ba To

conpou ret hyl Nl orophe X %ﬁqgﬁ
2-chliorophenyl gceticfacid (1.04 g, [) ROIKEDH (25

alal Al 22l £ (A e\ P T Y
m.) s—addedisut-fuftec—actq¢—(6dtrops)—and—the

sol ut|i 62 WasFr gfOUKed fGF; 16 hdG7$. 6182 er 2.482 (4)
concentration, jthe residue was taken up nzgtﬁ%}
acet dte _and washed with sat'ld ag. |5 NaHJO3. ]

brindg. (Ekhe g | S kgd _
cgln(r:]gn :rEa: ecg&%gm gll v:y%}ﬁ\qel 5?%'5 fl g%éggoh;env aé@ e
6 1. , 97. I [ n
124,( 13% gl\/H-I)Q. Stceﬁ itsB' :mar gﬂ[ﬁ ;ng% 2 ﬂ% Q%)) ’
2- (2-|chlsof o@]enyIC)HSS (délg:get hygh &8% Nog Acd Vi ag§0§?6) C1

56| F H CF; |587.54| 5882 | 5.172(6)

LJ_

5-7 F OCH; F 567.56 | 568.2 2.108 (4)

5-8 Cl H F 55399 554.1 2.137 (4)

59 Cl H SO,CH; | 614.09| 614.2 5.020 (6)

5-10 F OCH; | SO,CH;3 | 627.66 | 628.2 1.178 (1)

EXAMPLE 6

3-[2(R)-{HYDROXYCARBONYLPROPYL-AMINO} -2-PHENYLETHYL]-5-(2-CHLOROPHENYL)-~

1-[2~FLUORO-6-(TRIFLUOROMETHYL)BENZYL]-PYRIMIDINE-2,4{1 H,3 H)-DIONE
Cl
©\/\ I
r N ”
: NH
J o N F
0" TOH CF;



10

15

20

10 A solution of nmethyl (2-chlorophenyl)acetate 6a
(1.08 g, 5.85 mml) in DWVDMVA (10 nmi, 70.8 mol) was
refluxed for 16 hours. After evaporation, the residue
wasopsmorfesed by col utm chromat ography on sil i per/gsiood/e21593
with ethyl acetate/hexanes 1/3 to 1/2 to afford
unreact ed nethyl (2-chlorophenyl)acetate 6a (0.67 g,
62 % first, and then nethyl
2-(2- chlorophenyl) 3- (dlnethylan1no)acrylate 6b (0.38

- d A 0 0F

AR LT, )
St ep 6C. Prm&r@tdr@heﬁﬂacetw acid (1.04 g, Gmmol) in MeOH (25 mL) was

nfl ?gll {:18 %1 rsI g]n Itl?ee sézlut%nl dag I_rl)e:ﬂgéegngr 61% ch?ur? After
c&r:i‘ee&mﬁ% ofi‘x@el@%ﬂri%eaa'aé Mt@yﬂnaémoa&gaw heaf araslﬁa \(11@11 24 aq.

Nast:m Fafbi) d brine. e axaspiondster wlaedx@si avie) Nm*@aua cencentrated to

TI\/SCl I q,l

s f*ﬁtfepﬁ%laﬁgcﬁ'a?%%w % 9ok e, Gy e
1ol MaNpEHMG. ") was added. The resultant solution

was stirred for 20 hr, and acetonitrile was renoved in

vacuo. The aq. solution was washed wth ether, cool ed

' nggfﬁ bat r}’ret%]&lo%%ﬂr{eﬁwl 5?9 %ﬁo%&%eévﬁﬁ%—@he‘h%la@%o E%? fite 6b

plitatre was Ftered, 1 ona
and dried to 43 V\D 2005/ 0021 US2004/ 021593
gi ve 5-(2-chl orophenyl) pg(rl ' , 4( 1H, 3H) - di one 6¢
(0.16 g, 66 % as a white© id M5 (d) nmz 222.9,
: : on of
5- (2 chl orophenyl ) - 1- 12- flﬁsro 6-(trifluoronethvl)-
benzyl | pyrim dine-2, 4(1H 3 dione 6d 5 To a

suspensi on Mkolution of methyl (2- chlor()phenﬁ)acetatedﬁa (1.08 g, 5.85 mmol) in
I one

hl h d 2,4
(@kﬂ;@cl\éAor o Eﬁ%&%&iﬁ?&ﬁ%&@ﬂm@f fog léggw[% \ﬂéﬁgr gpjﬁp@@ptlon the

oSO PR XA AT Gt B o pef i APkt o

Af/B ao 16200l afﬁgd tmreadsted) meﬂ@mblﬂbmphenyl)acetate 6a (0.67 g, 62 %) first,

o e ey L e oy Oy - ey 8isotl %: 71 %
Ca e ey L (i ahemaRegaeab Gavisdl %o

Thed &@%cb@&ed%rtﬁh BEREOS) BYa addhids Qhrpl Ni8 @?)Cklfz(ﬁlo 2 242.2

m.) and stirring for 2 hours. After concentratlon
r@8fdue was purified by colum chromatography on
silica gel with ethyl acetate/hexanes 1/1 to afford
5-(2-

ClibP60P hen Prdpadatibr of Smmnﬁypﬁéﬂ\dl)fnkrﬁﬁmﬁﬁit byilH SENaighd 6

ri mdine-2, 4(1 H 3H) -di one
To a rmxture of methyl 2 -(2-chlorophenyl}-3-(dimethylamino)acrylate

6b (0.26 g, 1.08 mmol), urea (0.2 g, 3.26 mmol) and Nal (0.49 g, 3.26 mmol) in
acetonitrile (5 mL) was added TMSC! (0.41 mL, 3.26 mmol). The resulting mixture

was refluxed for 16 hours, cooled to room temperature, and 1.0 M NaOH (8 mL) was
added. The resultant solution was stirred for 20 hr, and acetonitrile was removed in
vacuo. The ag. solution was washed with ether, cooled in ice bath, and neutralized with

1 N HC] (8 mL). The precipitate was filtered, washed with additional H,O, and dried to
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(0.25 g, 87 %9 as a white solid. M5 (Cl) mz 398.9,

400.9 (MH). Step 6E: Preparation of

3-[2(R) -{tert-butoxycarbonyl - am no}- 2- phenyl et hyl | - 5-

Wo 2005/007165 PCT/US2004/021593
(2-chl orophenyl )-1-[2-fluoro-6-(trifluoronethvl)benzyl

| pyrimdine-2.4(1H 3H)-dione 6e A m xture of

5- (2-chl orophenyl )-1-[2-fl uoro- 6-
(trifluoromethyl)benzyl]pyrimdine-2,4(IH 3H) -di one 6d

(125 ng, 0.32 mmol ), K2C03 (130 ng, 0.96 nmol) and

N- give Buydhdorgpieniimyin)idipe-a,A0Héai-glopei avo(0. e gy 1681 %) as a white

j (3 nm.) was heated at 75 C
{ ootigdmeRafinifaBodad M (3 M) vas hen ey hyl
acetate, washed with H20 and brine, dried over Na2SO4
and concentrated . The reS|due mas ouglfled bﬁ colunq
G A Bj 10 g 1

of o d co 4 6e (144 my, 74
acﬁé@hﬁ{%%&iﬂéhﬁﬁsh?dﬂa%@% ?mpogn 0 942 o g

52005/ 007165 MISWW op 1-59—3hloﬁtphmy6]ﬁynﬁu£bmai!,&( lirlhpdione 6¢

(1950 BEReY HERSReRln o sybieefot SHPRr AR Ak 030

) -€flLON&4 Bimoly ard ﬁl@'fééhltﬁ’n@ sQlﬁ:h&QWB@#é@lﬂx&ﬁfo( 9. s%ﬁrsg Affer sbling to
nmmol ) in DCM ( ) added TFA

F nt,
arf@omHempemtugs; é-ﬂrmo-étmﬂv@dmaﬂwlbmy& bemide 4. %ﬁ} g, .86 HZmOI) was
t
: ar%g%ds &%&’ %fﬁxbﬁs trgs %8 ?Qr % hroﬁ}s ﬁ%lg S«a d%&gcﬂ%ﬁg addition of

10 a0MeOHS 5 mély)aind mngﬁmamm Mﬂérhomﬂhatﬁmﬂﬁeﬁ&ﬁdwmryuﬁﬁed by
extracts. were dried over Na2SO4 _and concentrated t

01 PUTED RO REAPYY G219 5 N iy Araie anes 1529, aford 5-2-
( Mﬂf&cﬁ?ﬁhﬁlﬁ’ 195 f1ubF 26 gﬁﬂhbﬁﬁeﬂ{yl)g%lz%’g?ynmldme -2,4(1H, 3H) -dione  6d

{hydrioxycar bon ropv henvl et hyl] -
1((0 25 g, 87 %) as a white solid. MS (CI) m/z 398.9, 400.9 (MH").
5- (2-chl orophenvl)-1-[2-fluoro-6-(trifluoronethvl)benz
vl | -pyrimdine-2,4(1H 3H) - dione 6-1 A solution of
cumosmd 6f Pe&»aﬂausn of3-EAR IR buld c A6 Abfino } -2-phenylethyl]-5-
sen1a|dehyde 15 wt @6solut|on I n mater .0_13 m, O 21

n1'utes. Borane pyridi ne conplex (8 M 72 L) was added
15 stirred for 16 hours. After concentration, the
resi due was Apuri fi edxtfute St onofpr ep TLI(2-chlorophenyl)-1-[2-fluoro-6-

{(triflucromethyl)benzyljpyrimidine-2,4(1H,3 H)-dione 6d (125 mg, 0.32 mmol), K;CO;3;
(130 mg, 0.96 mmol) and N-(i-butyloxycarbonyl)-D-a-phenylglycinol mesylate (0.2 g,
20 0.64 mmol) in DMF (3 mL) was heated at 75 °C for 16 hours. The reaction was diluted

with ethyl acetate, washed with H,O and brine, dried over Na,SO, and concentrated.
The residue was purified by column chromatography on silica gel with ethyl
acetate/hexanes 2/3 to afford compound 6e (144 mg, 74 %). MS (CI) m/z 518.0, 520.0
(MH"-Boc).



pl ate, and then by prep LCMS to give conpound 6- 1.

HPLC-M5s () mz 604.1, 606.1 (MH), tR = 26.98

(method 5), tR = 2.511 (method 4) EXAMPLE 7 3- [2(R)-
6ARB ONYLPROPYL- AM NG} PCT/US2004/021593

- 2- PHENYLETHYL] - 5- (2- CHLORO- 3- 20

METHOXYPHENYL) - 1- [ 2- FLUORO 6- ( TRI FLUOROVETHYL) BENZYL] P

YRIMDINE- 2,4(IH 3H-DIONE NI O NHCO ON/ OCH

CF3 45 WD 2005/ 007165 PCT/ US2004/ 021593 Step 7A:

Prar t| on of 2 chl Qr 0 eh

mmhamlgugxmﬁ@%ﬁné;t&% )HE rﬁﬂ%dz ; yej Ldlynet@uOd (20

|rr|n reaction becane a
cI ear sol utilme aiﬂimlcmtqf @mgb@unémt(ﬂéﬁﬁgd) 21 mmedisn Rk anl) was

d
onf B8 SFRD il 5 PRl g Py e Buhpse for 15
5H2Rduad) d Adted Eshcbitragibl Sthe résidue s Jalkind M@leaidd@hwhq. NaHCO;

(13. 77 55 %, GCMB (EI) nfz 156, 158 g\% To a |
soWat #died-ofThe agkaogs davst Hptipusaptsd vid BIERdEoripinsg ogganimextracts

}‘:Lge d{i‘éii loo%m@\éézg& ﬁé‘% 6(‘}%@9&%% é&%ﬂn@ 6? 0. 1324%) D MS (CI) miz
mil&ﬂéZMMibrred at roomtenperature for 16 hour s.

Fol | owi ng concentration in vacuo, the residual was
taken up in ethyl acetate, washed with H2O  bri ne,

drieslegver Nedwatdion 3PS [ERIEPMAHRSBFbon{AvF d_}p&i-@tﬁiﬂb P2 -fhénylethyl]-

col unmm chromat ography on silica gel W et hy
loapﬁf%clﬂomnhmaql tRr Buoré-Bc(triflugromethyhibenzyl]-pyrimidine-2 4(1H,3H)-

?jl&lno&-? 3- met hoxybenzal dehyde 7a (4.68 g, 94 % as a
s oil, which solidified upon standi ng. GCVS

( El) mz 170 SOltﬁlO]ﬂzf( 84mpothé p 677 BO. 1Prgpanat i@ol) and succinic
of 2- ¢chl or Q-1 - net hoxv-3-[2-(nethvl sul fan y

-2-
( ristRaifdiyde {léwt)%ﬁﬂw%éh‘z@% 043 ™, 0.2 ligmgl);ip MeGIN was stirred at
2- foBinQERpFafTR B8P WRARGR I HIE IS ridfhe CAmBRx 98 M 72 L) was added and

.15 stirred for 16 hours. After concentration, the residue was purified first on prep TLC
plate, and then by prep LCMS to give compound 6-1. HPLC-MS (CI) m/z 604.1, 606.1
(MH"), tg = 26.98 (method 5), tg = 2.511 (method 4)

EXAMPLE 7
3-[2(R)- {HYDROXYCARBONYLPROPYL-AMINO} -2-PHENYLETHYL}-5-(2-CHLORO-3~

20 METHOXYPHENYL)-1-[2-FLUORQ-6-{ TRIFLUOROMETHYL)BENZYL ]PYRIMIDINE-
2,4(1H,3H)-DIONE

NH ci
0" TOH . CFj



mol ) and net hyl (nethylthio)nmethyl sulfoxide (4.3 ni,
43.9 mmol ) in THE (25 nL) 20 was added a 40 %

nmet hanolic solution of Triton B (6.2 nL, 13.6 mol)
wickobdhmrressul ti ng sol uti on was refl uxed for 1B8cTyOs2084/021593
After THE was renoved, the residue was taken up in

ethyl acetate, washed with I N HCl, H2O and bri ne,

then was dried over Na2SO4, and concentrated.
Purification by colum chromatography on silica gel

Wit h d| chl or orret hane afhf orded
2-8 R g JGLiag

(e ggv' g ul f '%‘{1 %Me&zggg@ﬁ%@&%{; f‘z‘?o # 53966 mmal) in
( VHOA e @B’H])L) vhs Mided AL /B PCID UEZGU@/I'@QQB%HI ﬁirépg. The
7C. P t f t hyl )

(Steati e, & el SRy P eamabycexpthemyic, 1t ogps llogsd gp oool and

52- &lHeror 16 1Rk RENItAS (rla (ARS ﬁﬁébigiﬂté e Qoha‘was filtered, washed with
(met hyl sul fi nyl ) vi ny%] benzene 7 12.9 mol

i nHe® adhdried pogine P- MOdecpxaber@aledh aihial?? & 82 %k GEMS (EI)
( ) and the resulting solution was

re’r‘npcils‘5 st%% 5 hours. After evaporation, the residue

was puri fi edrooy seletdidnnat Z-blilorsed Bgfr&gfb)én@tdeﬁjrdd @55 ged9 mmot) in

wi th di chl oronmet hane to afford eth

Sbb GDo e W?ﬂ%&%(fa?c%t%9emwl)(f2“?‘ge<bby Mgk 37 L, 43.6
IOaSmﬁ'noY)elail@‘%é) y 2_ 1° Céﬁ foof? él?ahguxé '\ﬂ)i‘ 16%0%95 7Pollc:wlng

Preparation o ‘et or o- 3- oxyphenyl)
( dmedhyttlammm)cac,r the aeseduat] wae takes ap un iethyl e¢ct«'ﬂ¢,hy¢shcd with H,O,

ot S oVer NS Db ot b e Sl Pigmapgrasby on

hOﬂﬁ&a gef\hlifr et ABAABheRdhes 115*@1‘0&&%! ziblﬂoz\b@niéﬂfok%dilﬂal@%yde 7a
col umm chr omat ogr aphy on S|I|caﬁq wth ethy

actit % PA Raasascoloriess eil, which gplidified upon steading. e@@ﬂ%&lﬁl) miz 170,
]5(2ﬁ2 o- 3- met hoxyphenyl )acetate 7c¢ (1.8 g, 65 %

first ind then ethyl 2-(2-chloro-3-nethoxyphenyl)-3

15 (d| nmet hyl am no)acrylate 7d (1.1 g, 32 % 90 % based

on trecovered start|n ter|1al) as_ yIIw syrup. M

5-@@@119{@)3m§5w@mny| ) pyr| m di ne 2, 4(I H 3H)

di'one 0 a mxture of ethyl

2- ( 2- chl or oT8- asphwtiry ple Bychlor@3-methoxybenzaldehyde 7a (4.65 g, 27.3
mmol) and methyl (methylthio)methyl sulfoxide (4.3 mL, 43.9 mmol) in THF (25 mL)

20 was added a 40 % methanolic solution of Triton B (6.2 mL, 13.6 mmol) and the

resulting solution was refluxed for 16 hours. After THF was removed, the residue was
t_aken up in ethyl acectate, washed with 1 N HCI, H,O, and brine, then was dried over
Na;SQ,4, and concentrated. Purification by column chromatography on silica gel with
dichloromethane afforded 2-chloro-1-methoxy-3-[2-(methylsulfanyl)-2-

25 (methylsulfinyl)vinyl]benzene 7b (3.61 g, 48 %) as a yellow oil. GCMS (EI) m/z 225
(M'-CI-16), 210 (M*-CI-OMe).
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20 (di nmet hyl am no)acrylate 7d (1.7 g, 6 nmol), urea
(1.08 g, 18 mmol) and Nal (2.7 g, 18 mol) in
acetonitrile (20 nmL) was added TMsCl (2.3 niL, 18
WD10ps5/00THHE resulting m xture was refl uxed foPCTES2004/021593
hours, cooled to roomtenperature, and 1.0 M NaCH (30

nm.) was added. The resultant solution was stirred for

20 hours, and acetonitrile was renoved in vacuo. The
aqueous solutlon was washed with ether, cooled in ice
bath, ;_d 25 neutral|_

Y W :
and d” ed t 01"(9' V#  solution of 2-chloro-1 methoxy -3- |_[]2-(methylsulfanyl)-2—
5- %ré chl or o- 3- net hoxyphe pyri m di ne-2 d

e ethflg_ulﬁqy]g/m)gﬂ)e%enggb &%/ pazel 32 miml) mth@ol W 1(1@) as added a

PC$ /%%%%%1} ?%t (S%my}glagrg grisg%) ét%ng solution was refluxed for 3

sof her2- ARkOsvaparatia, Mﬂﬂlﬁwis)puhﬁEa bl otlama- oﬁromatography on silica

(trifluoromethyl)benzv]|pvrimdine-2 4(1H 3H)-di
Togd vglﬁlschgmgqomtl@pe to afford ethyl (2-chloro- 3-methoxyphenyl)acetate 7c (2.78 g,

g %%m%%laﬂﬁgt Qg%{ﬁ;ﬁM}z)ngrQW? in acetonitrile

(25 m.) was added 5 bls(trlrrethyIS|IyI)acetam de (4.3
It

to room

D . o G £=f . l A Y DL 5
&8 th,o lhtHQHO 3 tri f| uor onet hyl benzyl brom de
(2 7 Q, .5 mmol) was added, and reflux was resuned
1% or 16 hour A S‘Fh’éoil @4 cethyb 2 whloraydrarediosrhepyDanstatd 3n (78 g, 12
tlyr
Concerﬁr Dh on 125 %S#ZQM%Wagr géds%)r%hgﬁrﬁ After evaporation,
C hthe meesidge a\ain,y parified s Idonmxge:ltmmdtdgrqmby Ion silica gel with ethyl
aceta hexanes 1/1 to_af f
5- z(cgtaﬁq#eépqpsglm Hb*@ﬁﬁtgﬁmeaitef sthyl (2-chloro-3-methoxyphenyl)acetate
fIonor or.- gl 1651 uey OFRE Mvidiemay | Loy | midlcnrr@sdd 1)-3-
- di one 7f% Qf @@a \Nhlﬁlé’ so( P S &M’%en”
1542@1113&11)4&&1!@)2(8W¢ 7d$t épg, ¥157; PP &phasad b mcoffered startmg material) as

34 i3 yh ME EH S HLEDEEIMALY - 2- phenyl ethviT-5-(2

chloro 3- met hoxvphenyl )-1-f2-fluoro-6-(trifl uoronethvl

)benz I pyr|md|ne 1524(1H 3H) - dlone 7¢ A m xture of
on 2B Poenagatinn gldora-A-nietnoXypRen L iy imidine-2.4(1H,3

(t le;eI% r omet hyl ) benzyl ] pyri m di ne-2, 4(1H, 3H) - di one 7f

( 0.175 mmol ), K2CAB (72 ny, O 525 mol ) and

N- (t but yl o%y)carbonyﬂl):mfa: a- phenyﬂhgl y C2A{Bchiors ynadl®oxyphenyl)-3-
11 g, was heat ed at

20§ JpiraegHasninelacie 7R &L T eohmsD, drde 38 2 16 ool and Nel (2.7 g, 18

mmol) in acetonitrile (20 mL) was added TMSC] (2.3 mL, 18 mmol). The resulting

mixture was refluxed for 16 hours, cooled to room temperature, and 1.0 M NaOH (30
mL) was added. The resultant solution was stirred for 20 hours, and acetonitrile was
~ removed in vacuo. The aqueous solution was washed with ether, cooled in ice bath, and
25 neutralized with 1 N HC1 (30 mL). The precipitate was filtered, washed with additional
H;0, and dried to give 5-(2-chloro-3-methoxyphenyl)pyrimidine-2,4(1H,3H)-dione 7e

' (1.24 g, 82 %) as a pale yellow solid. MS (CI) m/z 253.1, 255.1 (MH").
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20 wth ethyl acetate, washed with H20 and bri ne,
dri ed over Na2SO4 and concentrated. The residue was
purified by colum chromatography on silica gel with
wtdobsoaost at e/ hexanes 2/ 3 to afford conpounde@gubBaso21593
nyg, 72 % as a white solid. M5 () mz 548.0, 550.0
( MH+- Boc) . Step 7H  Preparation of
3-[2(R)-am no- 2- phenvl et hyl | -5-(2-chloro-3 25
met hoxyphenyl ) - 1-[ 2-f | uor o- 6- (trlfluoronethyl)benzyl]p

4 d 7h Con'pound 79 .

(1 H{*oroﬂ;ZQ lgiqg_g Iﬁ@ td'{HT-l xture vvas
stirred at room US2004/ 021593

t enper at ure For 4. Subpsosien A6t er5-Qerhbenirmetharyphedyd)pyrimidine-

NancHPIEBAECR AR B (e etbiEe QSR was adecs

5 DCbis(trirGethlsitgiShcom@atei 1. Exﬁ]_f, agt.s Mﬁfo?h Ghil efle Q&Mnd}gaz&%n was

and _conc ntrat ed to_give conpound (2.2 g,
Nsreéleuad -5 hgurs. © npxturgHwps cgoled to room temperature '2-fluoro-3-

3- @%@oﬂﬁﬁgﬁ%ngyl A&k B, I?)é] o3 nglﬁoﬁ 9" ﬁde% R RN RIS Desumed
d| for 46 holre nZlye fepstionniadignencRedifyt addRtin ofl Me@H 26 thLyasd stirring for

d b f.th
et RS ARET RPEEA 3P B st YsooPied aisgUn Sfepatpiaphy on

10 Pr@mrgi»l QR &Iﬁyl%cétgt@&xanfes 1/1 to afford 5- (2-ch1|0|r0 %—methoxyphenyl) -1-[2-

et hoxycar bonyl pron -am no} - 2- phenyl et hy
( Auom-6rlbiflyo mﬁpmmm«zﬂ f{lab3d)-dote 7F (3.8, BBets) as a

hy, ] 3H)-dione 7i To a
so‘JIV%%%(%HO (gﬁjpﬂ}z'hgb_g 159@\@15' 3.65 nmmol) in DMF (8
m.) was added Na2CC3 (0.47 g, 4.38 mmol) foll owed by
-brogobut A OR83rrL 5. 48 mml) The

fQ;ﬁIBr&-@HHP&H B )R RAS L fﬁﬂ;%ln RGN Ml'i ine-
acetate an e or gani c . 15

15 brAﬂﬂﬂ,_@JMer Na2SO4 and concentrated. The residue

W th et hyl “Boet dPBHExanbh) ¢ SELRPR T A soR) S 12 duoro-c
Al oRRATON %ﬁgmwﬂ% A AS - Mbhd 95 66kl 0, M5 rhiod, KO

mz 662, Prepar ati on of
3(?[221(1&)(1 525 mmol) and V- (t-buty]oxycarbonyl)-D-ou-phenylglycmol mesylate (0.11 g,

hf()@rs%%&ﬂxpﬁw &r rﬁﬂy‘!vasat@a{éﬁ}at %5 %‘?’o yléq‘xtoh sI IThia reaction was diluted

20 with ethyl acetate, washed with HyO and brine, dried over Na,SO, and concentrated.

25

‘The residue was purified by column chromatography on silica gel with ethyl
acetate/hexanes 2/3 to afford compound 7g (82 mg, 72 %) as a white solid. MS (CI)
m/fz 548.0, 550.0 (MH"-Boc).

Step 7H: Preparation of 3-[2(R)-amino-2-phenylethyl]-5-(2-chloro-3-

methoxyphenyl)-1-[2-fluoro-6-(trifluoromethyl )benzylpyrimidine-2.4(1H,3H)-dione

7h

Compound 7g (2.7 g, 4.2 mmol) was dissolved in dichloromethane (10
mL), TFA (1_4 mL, 175 mmol) was added, and the mixture was stirred at room
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5- (2-chl or o- 3- met hoxyphenyl )-1-[2-fl uoro-6-(trifluorom
ethyl)b enzy]pyrimdine 20 2,4(1H, 3H)-dione 7-1 To

compound 7i (0.7 g, 1.06 nmol) was added THE (6 L)
Wotkob¥dar{e nL) fol lowed by NaOH (0.17 g, 4. 24cii9loba/21593
The m xture was stirred at 50 C for 16 hours. THE was
renmoved in vacuo, the ag. solution was washed wth

ether, and cooled at 0 C. Neutralization with 5 % aq.
citric acid (6.0 nL, 4.7 nmol)) gave a precipitate, 25

whi ch was coll ected and further purified by col um

c h teonpeerasgne fphe. 5 doursi [Aftea comrdentpgtion, the residue was taken up in DCM and

Me OH/ triethyl apine. 8/ 100/.2 af ford conpun -1
(ot o NaRLCR e S, FRe oy B SRR i DO
63 €ombirfed @rghnic\rirhets WheTdridd 09V a5 O kitDebnodntrhted\give compound

2005/ 007165 PCT/ US2004/ 021593 EXAMPLE 8 3-[ 2(R) -
OO RATR SARONE0.0 (MH).

( :
2- (1 SOBUTYL, (L) - D-o - 379 A 1. _

VETHOXYPHE sz?y &@&%%%Rf E05 e lo Y =R L irar N

YRUMubtdienzyPlpshfrhidig), 4 OFMB-dond\7TKO v as Mrep@ted 6y @bSktution of the

CF3_ 5 Step 8A. Preparation of .

3- PERIBRIS ping metspy usgdhg ProgelurenPro g bRy | ) et hy! |

- 5(2-chl oro- 3- et hoxhen

1)-1-[2-fluoro-6-(trifl uoromethbenwimdine- 2,4(IH

epYd: S ] ation of 3H[P ethef ycarbonylpropyl-amino } -2-phenyleth

109, 28(B@B3HWiohe 7iThe reacti on m xture was stirred at
roomtenperature for 3 hours, diluted with EtQAc, and

washed  sequbhesalifign of eqmpound foy(2.01p 3,65smmol) IR PMF (8 mL) was
Nab§RLd 1DE0R (0. 8E e, 4 e mMIPRNSwbRYE EYPS bromobutyrate (0.83 mL, 5.48

mmol). The mixture ‘was heated at 95 °C for 1.5 hours, cooled to room temperature,

and partitioned between ethyl acetate and HyO. The organic layer was washed with

15 brine, dried over NapSO4 and concentrated. The residue was purified by column
chromatography on silica gel with ethyl acetate/hexanes/triethylamine 500/500/5 to
afford compound 7i (1.29 g) as a white solid. MS (CI) m/z 662.2, 664.2 (MH")

Step 7J: Preparation of 3-[2(R)- {hydroxycarbonylpropyl-amino } -2-phenylethyl]-
5-(2-chloro-3-methoxyphenyl)-1-[2-fluoro-6-(triflucromethylbenzyl Jpyrimidine-
20 2.4(1H.3H)-dione 7-1
To compound 7i (0.7 g, 1.06 mmol) was added THF (6 mL) and H.O (6
mL) followed by NaOH (0.17 g, 4.24 mmol). The mixture was stirred at 50 °C for 16

hours. THF was removed in vacuo, the aq. solution was washed with ether, and cooled
at 0 °C. Neutralization with 5 % aq. citric acid (6.0 mL, 4.7 mmol)) gave a precipitate,

25 which was collected and further purified by column chromatography on silica gel with
MeOH/DCM/triethylamine 8/100/2 to afford compound 7-1 (0.56 g, 84 %) as a white
solid. HPLC-MS (CI) m/z 634.2, 636.2 (MH"), tg = 24.925, (method 5)
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dri ed over Na2S04, concentrated and purified by colum
chromat ography on silica gel wth ethyl

acet ate/ hexanes 1/3 to afford [3-nethyl-I-[[[(4 15
Wiex 2093/p9AtsAy | ) sul f onyl ] oxy] net hyl ] butyl ] -1, 1- dPePUR0D£021593
hyl carbam c ester (1.66 g, 80 %, M5 (Cl) mz 272.2

(MH-Boc). A mxture of
5- (2-chl or o- 3- net hoxyphenyl )-1-[ 2-fl uor o- 6-
(trifluoronet hyl)benzyl ] pyri m di ne-2, 4(1H, 3H) - di one 7f

(56 mg, 0.13 mmol) h%%?’ﬁ)ﬁ O 39 mmol ) and
[ 3- msthyl-l-[[[(4 methylp $ony|]oxy]msthy|]but
yl] 20 1, 1-di nethylethyl carbam c ester (97 ng, 0.26

mmlz in DMVF (2 mL) was heated at 95 C for 16 hours.
The3-t26RE { B GIROBASARBINMLERORMLEAMRND 2 (1SQBET W BTH YA SHE CHLORO-3-

0 Sl R QO P o

chr omat ogr aphy on sili cazgrelHLMiy bioaehy|
acetate/ hexanes 1/1 to afford recovered [3- 50 WD
2005/ 007165 PCT/ US2004/ 021593

-1, 1-di nmet hyl et hyl carbam ] 54 % and
conpound 8a (30 nyg, éﬁ)\ ) Y1 z0o®88. 0, 530.0
(M- Boc). Step 8B: 0

3-[2(R)-anm no-2- (i sobutyl)ethy|l-52-chloro-3 5

met hox) phenyl ) - 1- [ 2- f |-0r 0- 6- ( Tr or onet hyl ) benzyl I p
yrimdine-2,4(1H3 -digne 8b To | uti on of conpound

58a (30 ny, 0.048 ny") ?H DCWF{1 ) was added TFA

15

20

(0.1 m, 1.3 nmol) and stirred at roomtenperature for
1.5 hours. After concentration, the residue was taken
up in DCM and sat'd ag. NaHCO3 was added. The 10 ag.

| Bty 8RS € Ptdpati6itlofs-{ IR PEW - Kok b4¥B6h yRaBRY} C2-(isobutyl)ethyl]-
extracts were dried over Na2SO4 and concentrated to

giv@-dhioregdrmethexyphapyly o[2-flugre-Gsomfleprom: ri
8G. rfdde®a Of
3 ar bonyl propyl - am no} - 2-

( | Sobut yl ) eThvi | sohitioR - &h Mot-buSiaxetdiboay phaylepeitel 221 i, 5.57

10 ( tﬂam?lv HOPEHERH A ThE W2y pidsdr o] ghlggde (L4¢ 21845 Tmehhe The reaction

1
5111If(21r@w§.s;3§tiﬁéd% &m ?é?%@éiﬁ@ B8P3 (hgg’rs n@lut&} %ﬁ’ Eﬁf@ﬁb) arld"washed

f @M@Mlywmtgiﬂ?%&emrmﬁdlﬁq rlﬁaIéC()ﬂalﬁilB‘md_ The organic layer was
dried over Na;SQ,, concentrated and purified by column chromatography on silica gel
with ethyl acetate/hexanes 1/3 to afford . [3-methyl-1-[[[(4-
methylphenyl)sulfonyl]oxy]methyllbutyl}-1,1-dimethylethyl carbamic ester (1.66 g, 80
%), MS (CI) m/z 272.2 (MH"*-Boc).

A mixture of 5-(2-chloro-3-methoxyphenyl)-1-[2-fluoro-6-
(trifluoromethyl)benzyljpyrimidine-2,4(1H,3H)-dione 7f (56 mg, 0.13 mmol), K,CO;
(754 mg, 0.39 mmol) and [3-methyl-1-[[[(4-methylphenyl)sulfonyl]oxy}methyl]butyl]-
1,1-dimethylethy! carbamic ester (97 mg, 0.26 mmol) in DMF (2 mL) was heated at 95
°C for 16 hours. The reaction was diluted with ethyl acetate, washed with H,O and
brine, dried over Na;SO4 and concentrated. The residue was purified by column

chromatography on silica gel with ethyl acetate/hexanes 1/1 to afford recovered [3-
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0.1mmol ). The m xture was heated at 95 C for 16 hours,
cooled to roomtenperature, and partitioned between
ethyl acetate and H2O The organic | ayer was washed

WO 2q05/97i68e, dried over Na2SO4 and concent r at BA/UTi084/021593
resi due was purified by columm 20 chromat ography on
silica gel with ethyl acetate/hexanes/triethylam ne
500/500/5 to afford conpound Sc. M5 (Cl) mz 642. 2,
644.2 (MH). Step 8D Preparation of

St AR B B B brmehukfny tmeipaty  gubamic

I Oefer (30 mg, 54 %) and compound 8a (30 mg, 37 %% MS (CI) mlz 528.0, 530.0 (MH"-
(trifluoronethyl)benz)Ll]pyrim dine- H,"3H) - di one

8- Bogs To conpound 8c (10 ngy, 0.016 rmol) was added

THE (0.3 nmL) and H20 (0.3 L) followed by NaCH (6.4
ng, 0.16 nmol). The m xture was stirred at 50 51 WD
208tp387165 IRG?J'ArMﬁExQﬁ@L[Qélﬂ)%ﬁn&lzf(&bbdtﬁl)é‘tﬂm-sw(zahmm 3-

LE 9 3- [2(i?) {2-[ |-(5 TETRAZOYL) PROPYL] AM NO)
- 2°PHENYLETHYL] - 5- ( 2- FLUORO- 3- 5 METHOXYPHENYL) - 1-[ 2,
6- DI FL uo?osmza/sqlmm AficDinNERE, 84((38 13088 ONBION DCIANG mL) was

1 ‘%@) F{AZ&FSNH me?g&e/ géﬁeﬁr par ah‘zlé'ﬁ:ﬂ?f ag‘frﬁ\f?ﬁ 15 h()grs Afer

f | Bt 3tiBEthere¥iatie Wsé dakdm épPin DCM and sat’d aq. NaHCO3 was added. The
6-difl uorobenzyl lLpyrimdine-2 4(1H3H)-di one 9a A

10s opcu 1gyshwas emﬁctfd @2thgoCHL. Cpmead)orgamCsanls wese diigd qpgsNaxSOq

FonFeadPlel ROBSERARBL p™ D) el 5300 (RFE).)

(2.22 g, 15 rmol) The reaction mxture was refluxed

Mz 549.1 (VA
( tnﬂuoromethy])benzvllpvmmdme-Z 4(1H,3H)-dione 8c

15 To a solution of compound 8b (25 mg, 0.048 mmol) in DMF (1 mL) was
added K»CO3; (21 mg, 0.15 mmol) followed by ethyl 4-bromobutyrate (0.015 mlL,
0.1mmol). The mixture was heated at 95 °C for 16 hours, cooled to room temperature,
and partitioned between ethyl acetate and H,O. The organic layer was washed with
brine, dried over Na;SO, and concentrated. The residue was purified by column

20 chromatography on silica gel with ethyl acetate/hexanes/triethylamine 500/500/5 to
afford compound 8¢. MS (CI) m/z 642.2, 644.2 (MH").

Step 8D: Preparation of 3-[2(R)-{hydroxycarbonylpropyl-amino}-2-
(isobutyl)ethyl}-5-(2-chloro-3-methoxyphenyl)-1-[2-flunoro-6-
(trifluoromethyDbenzylIpyrimidine-2.4(1 H,3H)-dione 8-1

25 To compound 8¢ (10 mg, 0.016 mmol) was added THF (0.3 mL) and
Hy0 (0.3 mL) followed by NaCH (6.4 mg, 0.16 mmol). The mixture was stirred at 50
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Step 9B: Preparation of

3-12(R)-{2-[5-tetrazovl propyl | -am no} - 2- phenyl et hyl | -5

15 (2-fl uoro- 3-nmet hoxyphenyl)-1-] 2,

BQiopiweredbenzvl | pyri m di ne-2 4(1H 3H)-di one BelU$2004/021593
solution of 9a (274 ng, 0.5 mml) in DMF (5 nL) was

added sodium azide (97 ng, 1.5 mmol) and anmoni um
chloride (120 ng, 2.25 mol). The reaction mxture

was heated at 110 C for 12 hours. The m xture was

Narcis) S1PRE, STREa BY PGS it SemQeBa i 48 (C1) i 61a.1
sulei@tem*}aw&e\agoaﬁﬁ?ﬁ&hocme residue was purified by

flash chromat ography (silica, 6 % 52 WO 2005/ 007165

PCTI US2004/ 021593 MOH/ CH2Cl 2) to give conpound 9-1

(52 nmy, 17.6 % . HPLC M5 (&h) 92.3 (MH), tR =

2150, (method 4) EXANPLE FAMPEES

-[2(R) - AM NO- 2- PHENYLETHYL] 5 (2 FLUORO- 3

! NEL?%&Q@%%EMZ YBIF AV RAPBENEET R34 5 FHUORO0-3-

5| ONE - e Fro¥XOMRENYT)- 142N\ BrreobiRz L PR MBsiIRP3T4RE A7 8 B Blone
3 [2(R) -tert-butoXx cy

ar bonyl am no- 2- phenyl et hyl | - 5- ( 2-

f1l uor o- 3- net hoxyphen <1-[ 2,
6-di f | uor obenzvl | - 6- yI yr
di one 10a 10 To a sol dMe. ! (28 g, 56

nol ) i n dichl oronet hane N}( 1) was added a
solution of di-tert-butyl di€arBonate (12 g, 56 mmol)
in dichloronmethane (1 m.) d u@ t hrough an

2,4(1H, 3H) -

addi tion funnel. The rgaction m} e was stirred at
roomten‘peratureforN urs. H eaction m xture was
concentrated by vacu;umja;to yield the desired product
10a as a light yellowsolid (33 g, 56 mmol, 100%. 15
HPLC-M5 (Cl) mlz = 496.1 (M+H+- Boc), tR = 3.052
(method 4) Step 10B: Preparation of

3§ 5% tertPr

fluoro-3-methoxyphenyl)-1-[2, 6-diflucrobenzyllpyrimidine-2,4(1H.3H)-dione 9a
A solution of 7h.1 (2.59 g, 5 mimol) in CH3CN (25 mL) was added

10  diisopropylethyl amine (2.61 mL, 15 mmol), followed by the addition of 4-

i5

20

bromobutyronitrile (2.22 g, 15 mmol). The reaction mixture was refluxed for 16 hours.
Volatiles were evaporated and the residue was purified by flash chromatography (silica,
4 % MeOH/CH,Cl,) to give compound 92z (2.62 g, 95.5 %). MS (CI) m/z 549.1 (MH™).

A solution of 9a (274 mg, 0.5 mmol) in DMF (5 mL) was added sodium
azide (97 mg, 1.5 mmol) and ammonium chioride (120 mg, 2.25 mmol). The reaction
mixture was heated at 110 °C for 12 hours. The mixture was cooled, partitioned
between EtOAc and saturated NaHCO;/water, washed with brine, dried (sodium
sulfate), and evaporated. The residue was purified by flash chromatography (silica, 6 %
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fluoro-3

- met hoxyphenyl ) - 1-[ 2- f| uor o- 6- net hvl t hi obenzyl ] - 6-net h

yl -pvrimdine- 2,4(1H, 3H)-di one 10b To a solution of
wanposindickOa (33 g, 56 mmol) in dry DVSO ( 100potvus2089021593
was added sodi um thi onet hoxide (4.0 g, 56 mol ) under
nitrogen. The reaction 53 WD 2005/007165

PCT/ US2004/ 021593 m xture was heated to 100 C under
nitrogen for 1 hour. Another 0.28 eq. of sodium

r cRRIRCT o9 eeinmee LIt (52 ol E6 URKGHPRE TSGR s 5923

forMH@Q&lnglgI@ H@RRit4on nxture was cool ed and
partltloned begween éthyl ether and water. The

organi c | ayer was washed wi th saturated aqueous 5
sodi um bi carbonate solutio ine, dried with
sodium sul fate, filtered aﬁwlg%gﬁt rated. The crude
product was purified with a flash chromatography on

silica gel eluted with 50 % ethyl acetate in hexane
to yri@lR-+NmMectPRENYOBTHRE-]-a- (3 FLHOR QP INFTHOEYRHENYLp Y- ¢ FLUORO-6-

SERL s i T e R

2.07 (s, 3H), 2.51 (s, 3H), 3.90 (s, 3H), 4.07 - 4.13

10 (m 1 H), 4.29 - - 5.53 (m
2H), 5.79 - 5.85 ( m 2H), 6.70
(dd, 1 H), 7.06 - ol (m 6H).

Step 10C Preparatlon of :
3-[2(R)-tert-but oxvcar dbNvl,
f 1 uor o- 3- met hox) phenyl ) -
| -f2-fluoro-6-nethvl sul fonyl benzy 5
e- 2,4(1H 3H)-di one 10c 15 Tq a { ji on of conpound
10b (27 g, 44 mmol) in anhyd?fm. di chl or onet hane (400
nm.) was added 3- chloroperoxyﬁhnz@ c acid (nCPBA, 30 g,
180 mmol). The reaction mxture was stirred at room
tenperature overnight. The reaction m xture was
partitioned between dichl oronet hane and water. The

or §RPi10AL ay @Mlonmsﬁ@d{)%&lbuﬁﬁwg%ﬁnﬂethvﬂ 5-(2-

-nmet hyl -pyrimdin

SOdI um bi car bor;latelz soI ut| on and bri ne, dr| ed w t h 20

pr?!gﬁgiodlvaspurlfl edvvlthaby chronat ography

eluting with 50 % ethyl acetate in hexane
10t o yield thero dESBlwtled oﬁrcodmoﬁnd:bﬂb@ﬁ’lg j®emad) én dahromethane

Y658 ?' o g‘}‘%f}cﬁ‘ SEfgdn o éﬁ%ré%lﬂﬁa%aw (1 80 o) in
( GaEHidlomelhas® ( (oo mL) dropwise through an addition funnel. The reaction mixture
was stirred at room temperature for 2 hours. The reaction mixture was concentrated by
vacuum to yield the desired product 10a as a light yellow solid (33 g, 56 mmol, 100%).

15 HPLC-MS (CI) m/z = 496.1 (M+H" - Boc), ta = 3.052 (method 4)

Step 10B: Preparation of 3-[2(R)-tert-butoxycarbonylamino-2-phenylethyl]-5-(2-

fluoro-3-methoxyphenyl)-1-[2-fluoro-6-methylthiobenzvl

2 A(1H.3H)-dione 10b
To a solution of compound 10a (33 g, 56 mmol) in dry DMSO (100 mL)

20 was added sodium thiomethoxide (4.0 g, 56 mmol) under nitrogen. The reaction
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9H), 2.27 (brs, 3H), 3.48 (s, 3H), 3.92 (s, 3H), 4.01

- 4.15(m | H, 4.24 - 4.40 (m | H, 25 4.95 - 5.05

(m 11T), 5.58 - 5.68 (m 2H), 6.85 - 6.91 (dd, 1 H),
Wwdiodeichesl H), 7.14 (d, J =7.6 Hz, | H), 7pé&Bus2004/021593
7.55 (m 7H), 7.97 (d, J = 7.6 Hz, 1 H. 54 WO

2005/ 007165 PCT/ US2004/ 021593 Step | OD: Preparation

of 3-[2(R)-am no-2-phenyl ethyll-5-(2-fl uoro- 3-

nmet hoxyphenyl ) - 1-[ 2-f | uor o- 6- net hyl sul f onyl benzyl | - 6-m

et hyl _pvrim di ne- 24|H3H)-dione 10-1 To a solution _
of ﬂéléﬁ‘ﬁ‘o\’,‘{h“dhef@é tp 160 §C ungemmitspgeni for ity r Hnethers0.28 eq. of sodium

Elﬂl)ﬁfi@l?ﬁﬁ?ﬁqﬁﬁ( %) g{@l}%xo]ﬁas %ggl%d a}en'i \kléesrlég(g%g %%&uc?gwag heated to

r odﬂﬂt"@nmﬂexaﬂm)geﬁ for 14hduwpurrhe rHitfhoh ani&tur® vaicsdled andV@srtitioned
concentra and partitioned between et hyl acet ate

an HOReER PR SbcBd SV EaTHE BT OHYer ek IS spsnd aqueous
Magonas N e-abidie %@Iu%ﬁltm @HH@OHﬁedS Qe @b@?&aéﬁﬁ?&t Bitered and

solution and brine, dried with sodi um su ,
f | Ceroenighted dl"hpcnw?@mrmdme'das prrified ivdthiz0flash abromatogrephp o dilica gel

{}f?&}d%?}__\,ﬂi" & g{g)g Zfxtf(‘t t“il%ﬁ(aﬂ ocj_(i.elva %%ﬂ)ola%gf)tssasgdlégellow solid
( S (274U iBmdi2 74 ). HP@E!)Ms?(cﬂ)SnAzsa 5214 15(M+H‘3- @élc) (t§ 3.134 (method
4438HWP1¢¢§DC15) é@s((w@, 2&95 (s, 35241 6, 50, @ﬁp(sw_Hiyt 07-4.13

08 B8 TP, (bl do 0 b 05,2503 3y oo o
EX2NRIE0Xdd,3H) 21.69 — 7{13(fn, 2HY, 5-7PETRAZ @Y 4EBROPYL] - AM NO

} - 2- PHENYLETHYL] - 5- ( 2- FLUORO- 3-
METHOXYPHENYL) - 1- [ 2- FLUORO- 6- METHYLSULFONYLBENZYL] - 6- M

EIIS% YR M Dlrbffrarion 3 rerdb{ley GV fahitidVe- ph & =5-(2-

fluoro-3-methoxyphenyl)-1-[2-fluoro-6-methylsul fonylbe
2,4(1H.3H)-dione 10¢
15 To a solution of compound 10b (27 g, 44 mmol) in anhydrous

dichloromethane (400 mL) was added 3-chloroperoxybenzoic acid {(mCPBA, 30 g, 180
mmol). The reaction mixture was stirred at room temperature overnight. The reaction
mixture was partitioned between dichloromethane and water. The organic layer was
washed with saturated aqueous sodium bicarbonate solution and brine, dried with

20 sodium sulfate, filtered and concentrated. The crude product was purified with a by
chromatography on silica gel eluting with 50 % ethyl acetate in hexane to yield the
desired product compound 18c¢ as a pale yellow solid (15 g, 24 mmol, 53 %). HPLC-
MS (CI) m/z = 556.0 (M+H" - Boc), tg = 2.941 (method 4). 'H NMR (CDCl,): 1.38 (s,
OH), 2.27 (brs, 3H), 3.48 (s, 3H), 3.92 (s, 3H), 4.01 —4.15 (m, 1H), 4.24 — 4.40 (m, 1H),

25 4.95-5.05(m, 1H), 5.58 - 5.68 (m, 2H), 6.85 — 6.91 (dd, 1H), 7.02 (dd, 1H), 7.14 (4, ]
= 7.6 Hz, 1H), 7.19 — 7.55 {m, 7H), 7.97 (d, ] = 7.6 Hz, 1H).
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55 WD 2005/ 007165 PCT/ US2004/ 021593 Step 11 A
Preparati on of

,5'-[2,4,8,10-tetraoxaspi ro[ 5. 5] undecane-3,9-
WO/ ®iwt hane- 2, 1-diy) ] bis-1 Htetrazole , N PCMUS2004/@1593
O \ NN/ I NI NN
3, 9- bi s(2-Cyanoet hyl ) -2, 4, 8, 10-t et raoxaspi r o[ 5. 5] undec
ane (5.38 g, 20 5 mmol), azidotrinethylsilane (10.6
mL, 80 nmol), and dibutyl tin oxide (2.48 g, 4 nmol)

d 0

. Ir ‘. I g a w v L] - LOTO

coﬂieqﬁxhg;ehggﬂn[2@ﬁ@@t@hﬁt@ls@mnﬂbéﬁg@mmﬂ-Fg%imne-

hexane.  The solid precipitate was collected, washed

wi 24(A3Hhdiop216-130 ) and dried in air. The solid

was suspend 0 % C na I t}o
enough et hylef;i(id1 asl(c;:ieﬁ r{n'o OI%Igglggdﬁ% ?QP%S ff’\e/erﬁl?flo b Enhydrous
5t héichlokdmkthame 60 Be) iastadded wilursdckti¢ egld f('OFA,’LmM) The reaction
The .| ayers were separated, the %gueous I a

waBEHe et s‘rét{rq%, Bt o é?rgpctrgugg ot hﬁgx)s i‘ﬁé rpq.lafiion mixture was
or %ﬁbﬁu&t@( %@pa?ﬁfo%e@ﬁ&%e&%&ﬁﬁ%&gte%& BilmedaGREUINLOH solution,

car bonat e he aqueous | ayers were
C O'ﬁbﬂ? oagdl;uc zlmaedwﬁs W@Bhbd) “pﬂ’l satupatechaqreouserotiuat kigarbonate solution and

d . .

D e Qg pien 3B ifale Bfifrgt g ebentiirid 1 w05t A g ton solid

10M (9‘0 paiPindol 94 %f HRLCME (8pehRres5562 MBIy = arkd4 (method 4).
dr b’? under vacuumto give

NMRACBCIy-3-2% (Saéﬁbs%a‘ﬁ?r 6 - Bt ah S, BIHiG 1015 3.92 (s,

et 67
T RS Bk e G AT 150 2, Begl B o 1m,
4. @87 (dH03 ghj, IHI) 2.19,— 21#{n, 1R),582% d,7.3¥Hm,bH), IH6HzT.54 (m, 1H),
3. H, = 11,2 Hz), 3.36 (d, 2H J = 11 Hz),
ggsﬁ‘fddlﬁil J=7.5 Hz), 1.97 (dt, 4H, J= 8, 4 Hz). 20
Step 11B: Preparation of
3-[2(R)-(2-[1-(5-tetrazoyl ) propyl]-am no) -2-
15phenyl et hyl | - 5- (2-f | uor o- EXaMEbEydhenyl ) - 1-[ 2-f | uor o-
6- met hyl sul f onyl benzyl | - 6-
met hyl pyri mi di ne-2, 4(1 H, 3H) -di one 11-1
32(R)-{21- (S-TETRAZOYL)PROPYL]-AMINO}-2—PHENYLETHYL]-5-(2—FLUORO-3—

METHOXYPHENYL)-1-[2-FLUORO-6-METHYLSULFONYLBENZYL]-6-METHYLPYRIMIDINE-
2,4(1H,3H)-DIONE

OMe
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A 25 ng sanpl e of
5,5'-12,4,8,10-tetraoxaspi ro[ 5. 5] undecane- 3, 9-

di yl bi s(ethane-2,1-diyl)]bis-IHtetrazole Ila (70 nol)
wokops/eoeisdenesul fonic acid (20 25 ngy, 100 nOPETAYSI084/021593
suspended in 1 nL of water and heated at 80 C for 18
hours. The solution was cool ed and added to conpound

10-1 (29 ng, 50 nol) dissolved in 1nL ethanol and 17

uL triethyl am ne (100 nol)..) Borane-pyridine conpl ex

\(/vg llll W J ] 1_F’/U32004-021 93 :?8' )
unidivibi g@md_@g_ gqu_{gggzolé/ol atiles were rem)ved and
t he ‘residue takem up 1n et hyl acetate and washed
with water (1|x ). & ~acetate | ayer was

evapor at ed andup\ 1 fi by pr
11-1 (5 ng, 12 @6y|eld)
wer e synt hesi zed accordlngo

I

LCM5s to give

~I NR b NH-NI NH N=N No. Ri Rr"oRéa

66,2 20,62 1R S i S 50 Gap s 20

666. 2 20.92

1 [ 1 1
Siphd) GBS ERL 1 el BoeE L 5

al menlgwiers gesperded in 4 Wimn%artsHQ mb diop@n¢ andehreated at reflux for 18
hI ﬁgur%) © F %%gtg:ornl \Q%dcorc]) eggl 0 f nPle {rpper 92 G3d ggléted ng(]:iﬂel 100 mL hexane.

I on, varil ous I ca 1ons

Wi The btilldq&aﬂpikdtél @ af collBctcd ewadhied hﬁlth&ftdaxﬁsCQQEB@ntl) h¥@d dried in air.
|nvent|on Accor di ngl the invention is not limted
ex&"’pﬁo qup@n@ﬂp@n dmy 5 j%nsodium carbonate solution, enough ethyl

10

15

20

25

acetate was added to dissolve most of the solid, and the mixture was stirred for 1 hour.
The layers were separated, the aqueous layer was washed with ethyl acetate (2 x 100
ml.), and the organic layers were back extracted with 5 % sodium carbonate (1 x 50
ml). The aqueous layers were combined, acidified to pH 7 with concentrated
hydrochloric acid, filtered through Celite, and acidified to pH 3. The solid was
collected, washed with water (2 x 50 mL) and acetone (2 x 50 mL) and dried under
vacuum to give 5,5'-[2,4,8,10-tetraoxaspiro[5.5Jundecane-3,9-diylbis(ethane-2,1-
diyl}]bis-1H-tetrazole 11a (4.71 g, 67%). 'H NMR (300 MHz, DMSO-dg) & 4.56 (t,
2H, J =5 Hz), 4.28 (dd, 2H, /=9, 2 Hz), 3.58 (d, 2H, J = 11 Hz), 3.57 (dd, 2H, J =
11,2 Hz), 3.36 (4, 2H, J= 11 Hz), 2.94 (t, 4H, ./ = 7.5 Hz), 1.97 (dt, 4H, /= 8, 4 Hz).

Step 11B: Preparation of 3-[2(R)- {2-[1-(5-tetrazoyDpropyl]-amino} -2-

henylethyl]-5-(2-fluoro-3-methoxyphenyl)-1-{2-fluoro-6-methylsulfonylbenzyl]-6-

methylpyrimidine-2.4(1H.3H)-dione 11-1

A 25 mg sample of 5,5'-[2,4,8,10-tetraoxaspiro{5.5fundecane-3,9-
diylbis(ethane-2,1-diyl)Ibis-1H-tetrazole 11a (70 pmol) and p-toluenesulfonic acid (20
mg, 100 umol) were suspended in 1 mL of water and heated at 80 °C for 18 hours. The
solution was cooled and added to compound 10-1 (29 mg, 50 pmol) dissolved in 1mL
ethanol and 17 uL triethylamine (100 pmol)..) Borane-pyridinc complex (24 pL, 240
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57 WD 2005/ 007165 PCT/ US2004/ 021593 CLAIMS W claim

1. A conpound having the following structure: R a

RRb NRIlc RSSNONR3 X | R6 R2a R2b (I) or a
wtoeeosmier, prodrug or pharnmaceuti cal |y accepr/abloes021593
salt thereof, wherein: Rya, R b and Rl are the sane

or different and independently hydrogen, hal ogen,

d . 4al kyl, hydroxy or -al koxy, or Ria and R b taken

toget her form-OCH2O or -OCH2CH2-; R2a and R2b are

the sane or dif t_and i ndepe ndentlyhd

halBlgbnvas fes Pﬁéﬁd&?gtth‘ilfmx%ﬂ?aﬁ‘fg &gy atil Ryobling ceased. The
hy d6RERE wefe ﬂg%béd and thd fesidie RREMY in0J m@%mﬁlaka&te andRashed with
is hydrogen or C4dalkyl; R6 is - or an acid

i soetes(bx Ol The ehyl @attita haye whs eyappwated|ang purified by preparative
SURRIAASYS §e tra\s i Th ¥ Jidiay ©1- @l kvl groups.

5 The following compounds were synthesized according to the above

procedure.

N7 "NH
\ !
N=N

No. Ria Rip Roa R; MW | Mass tr
(Method #)

11-1 | F | OMe | SO;Me | CH; | 665.7 | 666.2 | 20.92 (5)

11-:2 | Cl H CF; H |628.0]628.2 | 27.34(5)

11-3 | F | OMe F CH; | 605.6 | 606.2 | 24.19(5)

1144 F [ OMe | CF3 | CH;3 |655.6| 656.2 | 2.540(4)

It will be appreciated that, although specific embodiments of the
10 invention have been described herein for purposes of illustration, various modifications
may be made without departing from the spirit and scope of the invention.

. Accordingly, the invention is not limited except as by the appended claims.
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2. The conpound of claim1l wherein Ria is halogen. 3.
The conmpound of claim1l wherein Rib is al koxy. 58 WD
2005/ 007165 PCT/ US2004/ 021593 4. The conpound of
piedony/®@7Wierein Rib is nmethoxy. 5. The conpouRdr/g§2004/021593
claim1 wherein RI, is halogen. 6. The conpound of
claim5 wherein R10 is fluoro or chloro. 7. The
compound of claim 1l wherein Rea is hal ogen. 8. The
compound of claim | wherein R2b is hydrogen, hal ogen
or -SO2CH3. 9. The conpo %ﬁ& claim1l wherein R3is
hydrogen. 10. The conpour Rlaim1 wherein R3 is
wéakinyl . 11. The compound of claim1l wherein R4 is
phenyl. 12. The conpound of claim| wherein R4 is
C3. 7al kyl . 13. The conpound of claim 12 wherein
C3. 7al kyl is t I h 14. The
conpoundiof cﬁ¥8ngﬁﬁﬁj%hngﬂmaéﬁgk%ﬁ%é%£neth . 15.
The conpound of claim1 wherein COOH 16. The
conmpound of claim1 mhereanRB N a id isostere.
17. The conpound Rrf._cl : t ébacid i sostere

is tetrazol-5-yl. MD 85, PCT/ U82004/ 021593
18. The conpound f lai m | §

is a straight
chain G . 6al kane yIJ pypound of cl aim 18
wherei n the strai ghtXchain _6al kanediyl is
- CH2CH2CH2-. 20. Thegconpound i
is phenyl. 21. The cohpound of dLm,20 wherein R,
and R2a are hal ogen. - 22. The ‘eg w.und of cIa|n121
wherein R3 is nmethyl. 23. The conngﬂnd of claim 21
wherein R3 is hydrogen.

W)

@

or a stereoisomer, prodrug or pharmaceutically acceptable salt thereof,
wherein:

Ria, Ryp and Ry are the same or different and independently hydrogen,
halogen, Cj.4alkyl, hydroxy or alkoxy, or Rla and Ry, taken together form -OCH,O- or
~CCH,CH,-;

Rj, and Ry, are the same or different and independently hydrogen,
halogen, trifluoromethyl, cyano or ~-SO»,CHj;

Rj is hydrogen or methyl;

R4 is phenyl or Cs.7alkyl;

Rs is hydrogen or Cysalkyl;

R4 1s —COOH or an acid isostere; and

X is Cj¢alkanediyl optionally substituted with from 1 to 3 C;alkyl

groups.
2. T_he compound of claim 1 wherein R, is halogen.

3. The compound of claim 1 wherein Rj; is alkoxy.
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24. The conpound of claiml wherein X is a branched

C _6al kanediyl. 25. The conpound of claiml wherein

the conpound is 3-[2(R)-

WO2065907ér bonyl propyl - am no) - 2- phenyl et hyl | - BET/RS1004/01593
ro- 3- met hoxyphenyl)-1 -[2-fl uoro-
6-(trifluoronethyl)benzyl]-6-nmethyl-pyrimdine-2,4(1H

3H) -di one, 3-[2(R)-
{hydroxycarbonylpropyl-anino}-2-pheny|ethyl]-5-(34isop

ropyl phepyl) -fl uoy o- 6- ) .

(trifl uo?onetﬁ#sf’%’ﬁw{ ?f.%%wr@aﬁwmwwyz, 4( 1H, 3H
)-dione, 3-[2(R)-

hydr oxycar bonyl propyl - am no} - 2- (cycl ohexyl ) et hyl ] - 5-
{2- ]y| uor gS.g_ ne'fh%pggn@fpf) aghm;[llzwhérel% R is ha ogt?:n. vl (
fluoro-6-(trifluoronethyl)benzyl]-6-nethyl-pyrimdine-
2,4(1H, 3H)-di one, or 3-[2(R-{2-[1-

(5-tetragoyl ) Theapyipbumiafittaim S wherein Ry, is fluore or chloro.
}-2-pheny|ethy|]-5-(2-f|uoro-3-nethoxypheny|)-1-[2-f|u
oro-6- nethyl sul fonyl benzyl] - 6-nethyl pyrim di ne-2, 4(1
H, 3H) - di pne. %co}{;lﬁum%ﬂq Wher&ih &, s halopéi €1 n the
conpound is 3-[2(R
{ hydr oxycar bonyl propyl - am no} - 2- phenyl et hyl ] -5-(2-chl o
rophenyl)-1-[ quoro

(trifluotonet g] of Gleimyi Lyiverein ARy s Spydregepn dalogen or

-sdgjg(R)-{hydroxycarbonylpropy

am no} - 2- phenyl et hyl ] - 5- (2-fl uor o- 3- met hoxyphenyl ) - 1-[

2-fl uoro-6-

(trifluogonmetfyy I [ di one,
STR) Og{hy B oxyca B Jrchieh 1%1@%&&113 ihyhtbodh) -

am no} - 2- phenylethyl] 5 (2 chloro 3- net hyl phenyl )-1-[2

p;lr Iu:)nr 8| ]ﬁ)e( t2 Ifg&rg%;et I}y benzl}/ertlm R3 is methyl.

3-[2(R) - {hydroxycarbonylpropyl-an1no}-2-pheny|ethy|]-5

-(2- chl orophenyl) -

1- [ 2- f | udr o- Ghewemhqundif claim [ )Wieneiy R} igphenyli di ne- 2, 4( 1

H, 3H) -di one, 3-[2(R)= {hydroxycarbonyl propyl -am no }

- 2- phenyl et hyl ] - 5- (2- chl or o- 3- net hoxyphenyl )-1-[2-fl uo

Iro- 12. The compound of claim 1 wherein R4 is Cqalkyl.
6-(trifluoronethyl)benzyl]-pyrimdine-2, 4(1H 3H) - di one

, or 3-[2(R)- {hydroxycarbonyl propyl - am no

% i g: (i ngyt yl’[i'l@t Mﬂohéd (cﬁ' Gﬂin‘i’er ?ﬁ?}{%b o@f}.’-ﬂﬂ?ﬁ% )c'ycliopentyl or

cycfohewoio- 6- (trifl uoronet hyl ) benzyl ] -pyrimdine-2,4(1 H, 3

H) - di one. 27. A pharnmaceutical conposition conpri sing
a conpound of claiml and, a pharmaceutically

- accept ahle CQBEb&ﬁpﬁhd@FHﬂﬁ@ﬁvﬂ%ﬁnnh%§19$r£&m ffectlve
amount of a compound of claim| in the manufacture of
a nedicament for antagonizi ng gonadotropin-rel easing
hor none ;i.n ubj ect |n eed. t ere 2 e of an
ot oot J& a3 i ErgRopH BF DR Aarhestn RasCoei &1 on of
claim27 in the manufacture . of a nedi canent for

treatinq a sex-hornone related condition of a subject
in needlé The compound of claim 1 wherein Rg is an acid isostere.

17.  The compound of claim 16 wherein the acid isostere is tetrazol-5-yl.
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thereof. 30. The use in claim29 wherein the

sex-hornone related condition is cancer, benign

prostatic hypertrophy or nyoma of the uterus. 31. The

woeeFNet6ai m 30 wherein the cancer i s prostatPCI/US2004/021593

cancer, uterine cancer, breast cancer or pituitary

gonadot r oph adenomas. 32. The use in claim 31 wherein

the cancer is prostatic cancer. 33. The use in claim

29 wherein the sex-hornmone related condition is

endonet rigosi The cHRpHM DF LIGin?Y Wherdth RiiSL£araht UhAH ) Ealkanediyl.

fibroids or precocious puberty. 34. The use in clalm

33 wherein the sex-hornone related condition is

endonet rigosi ] ' ekl n. the s

sex-hor#ghe ?2fg¥é%5%gﬁﬁﬁggggsﬁgéﬁ:e%?ﬁ@ggﬁﬁ?%W'§fdkmwmyiw
~-CBfCH,08B-.of an effective anobunt of the pharnmaceutica

conmposition of claim?27 in the manufacture of a

medi canent for treating infertility of a subject in

need thepeof Thddompdid 8F ciath 8 (RGEINME iépﬁﬂ% of the

phar maceuti cal conmposition of claim27 In e

manuf act ure of a nedi canent for treating |upus

eryt he OSi irritabl e bo ndr.pne premenstrua
syndr o @E “ hi i%fcfn%?ﬂung ﬂg?l?miﬁda‘tvﬁ%gm 1a @}dRa %%, Rr s
of a subject in need thereof. 61

22.  The compound of claim 21 wherein R; is methyl.

23.  The compound of claim 21 wherein R; is hydrogen.

24.  The compound of claim 1 wherein X is a branched C,_galkanediyl.

25.  The compound of claim 1 wherein the compound is 3-[2(R)-

{hydroxycarbonylpropyl-amino}-2-phenylethyl]-5-(2-fluoro-3-methoxyphenyl)-1-[2-fluoro-

6-(trifluoromethyl)benzyl]-6-methyl-pyrimidine-2,4(1H,3H)-dione, 3-[2(R)-
{hydroxycarbonylpropyl-amino}-2-phenylethyl]-5-(3-isopropylphenyl)-1-[2-fluoro-6-
(trifluoromethyl)benzyl]-6-methyl-pyrimidine-2,4(1H,3H)-dione, 3-[2(R)-

{hydroxycarbonylpropyl-amino}-2-(cyclohexyl)ethyl]-5-(2-fluoro-3 -methoxyphenyl)-1-[2-
fluoro-6-(trifluoromethylbenzyl]-6-methyl-pyrimidine-2,4(1H,3H)-dione, or 3-[2(R)-{2-{1-
(5-tetrazoyl)propyl]-amino }-2-phenylethyl]-5-(2-fluoro-3-methoxyphenyl)-1-[2-fluoro-6-
methylsulfonylbenzyl}-6-methylpyrimidine-2,4(1H,3H)-dione.

26. The compound of claim 1 wherein the compound is 3-[2(R)-
{hydroxycarbonylpropyl-amino}-2-phenylethyl]-5-(2-chlorophenyl)-1-[2-fluoro-6-
(trifluoromethyl)benzyl]-pyrimidine-2,4(1H,3H)-dione,  3-[2(R)-{hydroxycarbonylpropyl-
amino}-2-phenylethyl]-5-(2-fluoro-3-methoxyphenyl)-1-[2-fluoro-6-
(triﬂuoromethyl)benzyl]-pyrimidine-2,4(1H,3H)-dione, 3-[2(R)-{hydroxycarbonylpropyl-
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amino }-2-phenylethyl]-5-(2-chloro-3-methylphenyl)-1-[2-fluoro-6-(triffucromethyl)benzyl]-
pyrimidine-2,4(1H,3H)-dione, 3-[2(R)-{hydroxycarbonylpropyl-amino}-2-phenylethyl]-5-(2-
chlorophenyl)-1-{2-fluoro-6-(methylsulfonyl)benzyl}-pyrimidine-2,4(1H,3H)-dione, 3-[2(R)=
{hydroxycarbonylpropyl-amino}-2-phenylethyl]-5-(2-chloro-3-methoxyphenyl)-1-[2-fluoro-
6-(trifluvoromethyl)benzyl]-pyrimidine-2,4(1H,3H)-dione, or 3-[2(R)-
{hydroxycarbonylpropyl-amino}-2-(isobutyl)ethyl]-5-(2-chloro-3-methoxyphenyl)-i-{2-
fluoro-6-(trifluoromethyl)benzy!]-pyrimidine-2,4(1H,3H)-dione.

27. A pharmaceutical composition compﬁsing a compound of claim 1 and

a pharmaceutically acceptable carrier or diluent.

28. Use of an effective amount of a compound of claim 1 in the manufacture of a
medicament for antagonizing gonadotropin-releasing hormone in a subject in need thereof,

29. Use of an effective amount of the pharmaceutical composition of cfaim 27 in the
manufacture of a medicament for treating a sex-hormone related condition of a subject in need

thereof.

30. The use in claim 29 wherein the sex-hormone related condition is cancer, benign

prostatic hypertrophy or myoma of the uterus.

31 The use in claim 30 wherein the cancer is prostatic cancer, uterine cancer,

- breast cancer or pituitary gonadotroph adenomas.
32. The use in claim 31 wherein the cancer is prostatic cancer.

33. The use in claim 29 wherein the sex-hormone related condition is endometriosis,

pofycystic ovarian disease, uterine fibroids or precocious puberty.
34. The usein claim 33 wherein the sex-hormone related condition is endometriosis.
. 35, The use in claim 29 wherein the sex-hormone related condition is uterine fibroids.

36. Use of an effective amount of the pharmaceutical composition of claim 27 in the

manufacture of a medicament for treating infertility of a subject in need thereof.
37. Use of an effective amount of the pharmaceutical composition of claim 27 in the

- manufacture of a medicament for treating lupus érythematosis, irritable bowel syndrome,
premenstrual syndrome, hirsutism, short stature or sleep disorders of a subject in need thereof.
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