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the work descri bed herein was provided by the U S. 5
Governnment under Grant No. 1-R43-HD38625 and 2R44- HD3
8625-02 provided by the National Institutes of Health.
The U. S. CGovernnment may have certain rights in this
i nventi on. BACKGR(]JND OF THE I NVENTION Field of the
Invention O This invention rel ates nerally to
%INFEWHG HORMONE RECEPTOR

i sts, and to nethods of treating disorders by
adm ni stration of such antagonists to a warm bl ooded
animal in need thereof. Description of the Related Art
Gonadot r opi n-rel easi ng hornone (GWRH), al so known as
| ut ei ni zing 5 hornone-rel easi ng hornone (LHRH), is a
decapepti de (pGI u Hi s- Trp-Ser-Tyr-dy-

’I@i}% important role in

ﬁ%ﬁlﬁfggﬂg é&gﬁtr ® re eszlged fromthe

hypot hal amﬂsarﬁﬂofuﬁ@xhg ofnhé herkpi désmbed Yerginawds provided by the U.S.
stimul ate the bi osglnt hesis and rel ease of | ut einizin

Hee vesmaentuafer¢eant Bio| 1-R43-BP$RASand R Yo R %@%Pﬁowded by the
p Ik ar e

R GE PR B PSS, ookl el SBRETSHBR gt in s

biaténtizal es and femal es, while FSH regul at es

sper mat ogenesi s in nales and follicular devel opnent in

femal es. Due to its biological i nportance, synthetic

a&@&@@@fﬁ%@%@?&"@ﬁ? Tt cutarl y in the cont ex

Field of the Invention

This invention relates generally to gonadotropin-releasing hormone
(GnRH) receptor antagonists, and to methods of treating disorders by administration of

such antagonists to a warm-blooded animal in need thereof.

Description of the Related Art

Gonadotropin-releasing hormone (GnRH), also known as luteinizing
hormone-releasing hormone (LHRH), is a decapeptide (pGlu-His-Trp-Ser-Tyr-Gly-
Leu-Arg-Pro-Gly-NH2) 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
steroid production in both males and females, while FSH regulates spermatogenesis in
males and follicular development in females.

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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precoci ous puberty (The Lancet 358:1793-1803, 2001,

Mol. Cell. Endo. 166:9-14, 2000). For exanpl e,

peptidi c GiRH agoni sts, such as |leuprorelin

(pd u- Hi s-Trp-Ser-Tyr-d-Leu-Leu-Arg- Pro-NHEt), have

been used to treat such conditions. Such agonists

apqreer, frostitinbypeoplakiy, hisistidngeptaluctiee GrRipy; emdpgrecociaus puberty

D I AR TR e —
aﬁ%ﬂt %Unﬁtﬂ ggﬁnﬂgts QK é&gfépgﬂeﬁm ﬁ;‘&lﬁt}fﬁ ﬂg@%ﬂ 194E 8R0S eu-Arg-

sequently” down-regulates t rece

r BRUNHDIY have Bedpnised so ﬁBatthlSt:ﬁEdih@l&l Sumhmglmstsa:fppeﬁ to function
some period of tinme (e. on the order of 2-3 wee

f BY bawdingto the Gl secepioran tampiguitzayiiganadofrapingnthereby \ducing the
OMSAAR e PP RS © IR BT AHEERF DR asomiss

th@létesstgoﬂidomph@ NarfV QlibstfenflgSdovinMegliRtadeR. retoptdt @sulting in
sone of the primary obstacles to the clinical use of
seipression g ﬁt%@léalﬂm@owe%ﬁer tsemme peaipd toff iane (el gowpn the order of 2-3
b|o Vq%habl|lt erse snd%m% ects caused by

win omc admini n)
stam’ne rel'e ever JBEveaP peptidic

ant agoni st smNthrasp\mmeta@mgeﬁlsfseArs e RIdORESIppRSs RoNRlotropins
been reported, although they still nust be delivered

vframeths basehead dlasihase yecpkysd g ey @ﬁelasonmc theaastdwe decades. To

t t
B serFg efndty WpRasiEEte fie il fsg B antagonisispve been
WiHel} RRRVAIS 1 Gw SRhiRBIIRY AR 98 vorsesidd I ORR%s Qlused by histamine release.
nonpeptidi c conpounds have been proposed. For exanple,

C;Howeveralseve(a] pepticic armangmstﬂ with1lo®- igtemine@Egye properties have been

e e i D mhERSe Sl B Bined 38 ¥y aiges (such as
m%&aﬁ%sﬁx%@&tbnsd%mu 841 %ﬁira&); 8 3infifed BIGAT IR BRL OF
ant agoni sts “(as publ i shed” PCTs WD 97/ 21704,

98/ 55479, 9& %W?(ﬁ" th@&ﬁtrﬁ&moﬂtﬁass%atﬁalmﬂgpep@ﬂimﬁmﬂ antagonists, a
97/ 21703. and 97/(.21435 bl i shed PCT 6/ 3843
dP%‘B}%?fs%fan“PFE ?Fema?’%%’g e CHS P@PRF?%) g%rp?ygﬁmpﬁe Cho et al. (J

aARFAIWNent 941:098L419589998) discloses thieno[2,3-b]pyridin-4-ones for use as
GnRH receptor antagonists; U.S. Patent Nos. 5,780,437 and 5,849,764 teach substituted
indoles as GnRH receptor antagonists (as do published PCTs WO 97/21704, 98/55479,
98/55470, 98/55116, 98/55119, 97/21707, 97/21703 and 97/21435); published PCT

o

WO 96/38438 discloses tricyclic diazepines as GnRH receptor antagonists; published
PCTs W097/14682, 97/14697 and 99/09033 disclose quinoline and thienopyridine
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

novel bicyclic and tricyclic pyrrolidine derivatives as GnRH antagonists, respectively.



PCTs W97/ 14682, 97/14697 and 99/ 09033 di scl ose
gui nol i ne and thi enopyridi ne derivatives as GWRH

wa@nioagensst s; publ i shed PCTs WO 97/ 44037, 97/ 4AO0B1$2004/021593
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97/ 44321 and 97/ 44339 teach substituted

qui nol i n-2-ones as GhRH receptor antagonists; and

publ i shed PCT WO 99/ 33831 di scl oses certain
phenyl - substituted fused nitrogencontaining bicyclic
conmpounds as GnRH receptor antagonists. Recently

pOtet SEr&dtl?Cﬁﬁth@dOBCmﬁ&Aﬂal disdlof© dogfpbiiddBamti feirosse as GnRH
the use of jindole derivatives and novel blcxclic and

cantegpistcingye SYO AORISERr VLD 9ek4a N @RI HT HBHILO 13528, WO
" BERFEOVRI 0 bR RSB Y1 ek liSherb RS0 ch

di'scl’'ose’ conpounds elr use as nt agonl sts

i ncl ude VO WR416 38E9icaOs@ille A84AbecMOnadd bthiOfieldOthere remains a
03/ 013528, WO 03/01 1870, WO 03/01 1841, WO 03/01 1839
aneed\wotteaIrptor effedtive\smallemelegie ﬁr@éﬁre@ptpr atagemsie Plawn is also a

i.e there re r
FByed et ehbrogeiial ol SRS oREOak el dntagonists, s
aRtRAS Methictls réRARE té TheAhseGhéreHRRUréa0) fob RRAMBIE Ltk odone related
conposi tions containing such GhRH recept or

amndgmms st $he gpzesgny invantionefWls theseangeds aml pravidpseother related
Lﬁreof to treat, for exanple, sex-hornone rel ated
Y8MPEns. The present invention fulfills these
needs, and provides other related advantages. BRI EF
SUMVARY OF THE INVENTION In brief, this invention is
gBRéEIéSUMMiAd@éOEdTHEIRjMMOMpi n-rel easi ng hor none

&R t
Uni 1 pr opalfablth Bndn(FaB0s i Gt ARReE f RpAftoropi releasing

CRSMRRE (GAR SN &b &I Rhidg Oﬁlglt@ S0B oM R1e81R8E iKdr théik pyeparation and
the GhRH recept or ant agonl sts of this invention are

cosep andh ths pharmianeptichlecdnypdsiising gongteimeng thestamec t Mioee §iegifically, the

pagkﬂlglg‘g:g{)tg g?l%a%gglg%:%{%q én éqgéu % é:i%g)@punds having the following
general structure (I):

O
Y\)\ Rlc
I
Rg

Roy,
O

including stereoisomers, prodrugs and pharmaceutically acceptable salts thereof,
wherein Ry, Rip, Ric, R2a, Rob, R3, R4, Rs, Rg and X are as defined below.

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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wherein Ri a, Rn3, Ric, R2a,R2b,R3, R4, Rs, R and
X are as defined bel ow The GiRH receptor antagonists

w@booshoE63 nventi on have utility over a w de raPQgEUS$004/021593

t herapeutic applications, and nay be used to treat a
vari ety of sex-hornone related conditions in both nen
and wonen, as well as a mammal in general

(al soreferred to herein as a "subject"). For exanple,

such condi tions..include endonet,ri 0si s .eri.n .
e e iy et 40 257 SRR ESEh Sondta Ple endometrioss,
PleBRO GibPsias, PHASEsHic &@Hﬁl@@iseﬁﬁe?rfﬁisqriﬂﬁ,p?&@%hus puberty, gonadal
neopl asi a such™ as cancers of the prostate, breast and

stvardrdeppodendoneapdser pictui gsacyncgevbnths, peistitp bigasaand ovary,

irritabl.e howel syndrome renenst.ryal ., syndr one,

BeBRoRIE RIPAERCA4RPHBRY SIS PN T e POV S asge, premenstrual

) 1 ' . ' y _ h ‘

LR st s 235 i ORI Erd A 0G0 s

repuatutiiwntharapy atchoastis efted fegtdizatiomdjThe comipouridsed ithie rtvention are
rowt h hornone defi ci engg/ and Bhort stature, a

of ¢ Y d
plap Upetil a5 anpdrengt to freafnepbrl gropih hermang 6% pad shaypstature,

i g e
AR LB CRER, pud BVARRRAON DI Wihitungs o sho v

andombinapibngeith ogeirsgdney ebthegens,e ptagesteronts, and antiestrogens and
endonetriosis, fibroids, and in contraception, as well .
ARIATORCSIOBBATIEF ithh treptmsnhal endomaientss, Abeiisy andiip gontraception, as
. r.. i i - I . i . .
T e

flideceptatSantagonistldort b Genint inBibiteNBeUhd Stréviyiedtcofuseting Ifibroids. In
conbination wth bi sphosphonates_and ot her agents for
adition, dhe perApowda/maRy BR Bsedrinicombiratign ¥itly bisphasgherates and other
cal ci . ' i

G851 ML S TRRRRA! B DEpRABR BB 20 . phosphat e

Bol PERBSlIYr anldha dohvreiibh aritlD Estiogeds, ediestefone® Afd/b Sdrogens
or hypogonadal synptons such as hot flashes during
firethe pyevsntion o1 CreR¥Nenh todome doss qhbyrogapsish gymptomshauch as hot

ﬁé@ggg#@&g&%%@gagﬁﬂdi Eaggxqis{ o their G1RH receptor
' y 0SS ’

_ _ VITtY, TP s§a reduced in;eraction
Wi th the mEhercofpbakil o€ tRNENERE ihVentidf, id wedition abeth¥ir GnRH

the Cytochrone P450 enzynes. This famly of enzynes,
receptor antagonist activity, possess a reduced interaction with the major metabolic
enzymes in the liver, namely the Cytochrome P450 enzymes. This family of enzymes,
which includes the subtypes CYP2D6 and CYP3 A4, is responsible for the metabolism
of drugs and toxins leading to their disposition from the body. Inhibition of these
enzymes can lead to life-threatening conditions where the enzyme is not able to perform
this function.

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.



whi ch includes the subtypes CYP2D6 and CYP3A4, is
responsi ble for the netabolismof drugs and toxins

wo eadioomges o t heir disposition fromthe body. |pdi/bs1000021593
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of these enzynes can lead to life-threatening

conditions where the enzyne is not able to perform

this function. The nethods of this invention include

adm ni stering an effective amount of a GiRH receptor

ant agoni st, preferably in the formof a pharnmaceuti cal
conposi ti orThesoaral othemaspedtnofthednidnaomefill bd lapgarentripon reference

Syl TSR o S b e i
r\ﬁl‘ﬁgﬁtdgsrc B0 L PHRM &ét§1ll Qbrtdifl 'bﬁcl& ﬁlﬁﬁlmaﬂoﬁ: ;H}péeﬁﬁ;e's O&bmpounds
ar maceuti cal l'y accep e carrier d/

chinldteg I@bmﬂ)'bﬁiﬁ@lsamdi @t lkach mmh&rpératddel rafeeerick dmtheirlehtirety .
be apparent upon reference to the follow ng detail ed
description. To this end, various references are set
iIlEeI detail certain

bactgr oun EI%nC?ﬂ ft‘gﬁ?}ﬁ"rpr oye ulgjglg&Ncorrpounds and/ or
conposi ti ongs nidtionsd abawd) therpgbient EhEOh aik edirdeyed generally to
reference in their entirety. DETAI LED DESCRI PTI ON OF
qumpowg\me@ﬂ 7%s gomadoirepiag clepyng hOfrﬁ@nepf%%Hi receptor antagonists.

vention I ec tQ n useful as
TRt Eng o b BRIl AR B g ARRE D
ant agoni sts. The compounds of _this ttion have t he

follow ng structure (1): OP 5- NR6 (1)
or a stereoisoner, RQrodr g or trdally
accept abl e salt ther & N
Rlc
R5—N )\
O N R;
7
R
R2a
Rop
@)

or a stereoisomer, prodrug or pharmaceutically acceptable salt thereof,
wherein:

Ria, Ry and Rj. are the same or different and independently
hydrogen, halogen, C;_4alkyl, hydroxy or alkoxy, or Ry, and Ry taken together
form -OCH,0- or -OCH,CH3-;

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

R3 is hydrogen or methyl;

R4 is phenyl or Cs.7alkyl;

Rs is hydrogen or C4alkyl;

R¢ is <COOH or an acid isostere; and



wherein: Ria, Rb and Ric are the sanme or different
and i ndependently hydrogen, hal ogen, C “al kyl, hydroxy

woeooahkngy, or R and Ri b taken together form -EOHE200421593
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- OCH2CH2-; R2a and R2b are the sane or different and
I ndependent |y hydrogen, hal ogen, trifluoronethyl,
cyano or - SQ2CH3; R3 is hydrogen or nethyl; R4 is
phenyl or C3.7alkyl; R5 is hydrogen or C "alkyl; Ris
- COOH or an acid isostere; andX is C _6al kanedi yl
optional |y subst¥ isu€echlkdnediyl optierallysubstitpted vtk yilom 1 to 3 Cy.
groups., 95 used herein, the above terns have the

foll O\th ) ng: "G .6alkyl" means a strai ght chain
or branched, noncyclic or cyclic, unsaturated or
sat ur at ed aI i phati c hydrocarbon containing from1l to 6
car bon at orfss. usRéperebg titeabpveetesas havaet thel f@mm@mﬁardh&i n

ﬁl EthS y: nc!:]‘ de gelt’ hléilala@steqt.'g%%ni’gk% cﬁr op ebrgg?}ﬁ:ﬁa¥18racychc or cyclic,
bnepeled & dnlrsteld rh‘l:l:pHgﬁ: hRRELPHNH cont%ﬁﬁlgbﬁ'&ﬁl ! to 6 carbon atoms.

i sobutyl, tert-buty I sopentyl, and the
Fl@pressmmmm $amﬂa&dtsuaghedhany alklyts mchde snetlnbdj etdgl n-propyl n-butyl,
cycl opro

fHREntY k@ph%# f:yd 1%/5’ P %jrﬁﬁea?f‘té 51%9{%1 glﬁxf u*al&luge 1sopropyl,
c&ggb Pr]E 1 ﬁe?{jblftylc i 2%91%![1?1 tRd) ﬁké.h%egfegxgnatlve saturated cyclic

Unsa rat contarn” at east one

talkyd mdhuiedc}bﬁadpm@n aﬁblanmyit cy@lbbmuylatcwtshe(myefmﬂr the lilke; while
as an "al ken " or "al (}/n yl", respectively

N@ﬁ%‘@gﬂt S3iFe aligyls iy e;:ﬁ&?lﬁp%m@ r%ﬁ@@olawgﬂw ad the like.
: Sogﬁﬁ?ﬁfc{a Blﬁlwsev.{l&lx ain ?{ ﬁg%f o%gﬂoubl% A?l{f‘s@g/}!"ﬁgﬁ }Bﬁeﬁ% acent carbon

Tatdind @Bﬂeh,ed 2o ﬁEhﬂV‘hH(Bn)ﬂUbe ﬁylk;:;legespectively). Representative straight
chain and branched alkenyls include ethylenyl, propylenyl, 1-butenyl, 2-butenyl,
isobutylenyl, 1-pentenyl, 2-pentenyl, 3-methyl-1-butenyl, 2-methyl-2-butenyl, 2,3-
dimethyl-2-butenyl, and the like; while representative straight chain and branched
alkynyls include acetylenyl, propynyl, 1-butynyl, 2- butynyl, 1-pentynyl, 2-pentynyl, 3-
methyl-1-butynyl, and the like.

“Ci4alkyl” means a straight chain or branched, noncyclic or cyclic
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.

“Cj.7alkyl” means a straight chain or branched, noncyclic or cyclic
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, terz-butyl, isopentyl, and the like. Representative cyclic
alkyls include cyclopropyl, cyclopentyl, cyclohexyl, and the like.



10

15

20

di met hyl - 2-butenyl, and the like; while representative
strai ght chain and branched al kynyl s i ncl ude

waewspbaey| , propynyl, 1-butynyl, 2- butynyl, PCT/US2004/021593

1-pentynyl, 2-pentynyl, 3- nethyl-1-butynyl, and the

like. "C _4al kyl" neans a straight chain or branched,

noncyclic or cyclic hydrocarbon containing from1l to 4

carbon atons. Representative straight chain alkyls

i nclude nmethyl, ethyl, n-propyl, n-butyl, and the

li ke; brant@eghllainkdiyl’ mparisud diviaknpCopalkyl few- whick|two hydrogen

i sobutyl, tert-butyl, and the like; while cyclic

atoryIe faken doe &'&EPIBB FRBYP 2iamy O e ¢t Rirehocditg ggs, such as -
ns [ ai gt i.n n ' ;

P S AL E PRI P RCH D Ol and the ke

at onms. Reptr‘Hakgemt meanss fluarog lthlogdabromal deyicsloj mlicatle fluoro and

n- propyl, n-butyl, n-hexyl, and the like; while

Bhlafehed al kyl's” i ncl ude isopropyl, sec-butyl,

i sobutyl, tgth-butyl., Jsopentyl, and the |ike.

Representatﬁ&%nggbﬁ$gwaﬁﬁg1s i ncl ude cycl opropyl,

cycl opent yFAllexe! aleaagytO-(@nglkyg. | i ke. " G _6al kanedi yl "

means a divalent G -6alkyl fromwhich two hydrogen

atons are {&Kew mesAs thY. same carbon atomor from

di fference. b Q u - - - .

- CH2OH20HR- ARl AR ol ey e b ProBsities ginilar to
kadsexylidHatiagand wisanhaé laupKe, ofClekOtitan Br MADpRAferaslgdess than 7.
typically fluoro and chloro. "Hydroxy" means -

OH.
Raptessnfativeeadsid-  @Gogiresgalingpde) | tet@zaleo” Hadhg,Hoxagiazol-2-one,

“Acid i gostefe” . a [ .Ih exhi hi t :

£ 2 peRBR Sl frs aro g BB S AEy g R 2 longiang-5-one,
RfeoRf sdBGttddaith & ailtbnRl of QuBSLiMe lgesifp, iddizdle substituted with a
Representative acid isosteres include tetrazol e,

Selfgny] r4qubieaide agrovp, 21 @x#-oxadiazolidine-3,5-dione, [1,2,4]-thiadiazolidine-
3,5-dione, imidazolidine-2,4-dione, imidazolidine-2,4,5-trione, pyrrolidine-2,5-dione
and pyrrolidine-2,3,5-trione.  Acid isosteres also include -C(=O)NHSO,NR.Rs,
-C(=O)NHSO;R;, -C(=O)NHC(=O)NR,R, and -C(=O)NHC(=O)R, where R, is
hydrogen or C,_salkyl and R, is Cy4alkyl.

In one embodiment, R4 is phenyl and representative GnRH antagonists

of the present invention include compounds having the following structure (II).

Rla
O
Rip
N
I Rlc
R5— N )\
I O N R;
i
Re
R2a
Rop
(ID



[1,2,4] oxadi azol - 3- one,
| ,2-di hydro-[1,2,4]triazol - 3-one,

WQ@bkbopl9As3] oxadi azol -5-one, triazole substitutedr/vsions/e1593
sul fonyl or sul foxide group, imdazole substituted
with a sul fonyl or sulfoxide group,
[l,2,4]-oxadi azol i di ne- 3, 5-di one,
[1,2,4]-thiadiazolidine- 3,5-dione,
i m dazol i di ne-2, 4-di one, imdazolidine-2,4,5-trione,
pyrrolidinélZnSﬂmiomeGﬁmwerRoﬁ$d@n@ﬂQASNELFﬂH@WGMﬁVG GnRH

AC| d |sos(t_§r es aee?o |ncI ude % O)pg%mé)tml&n%y%stmcmm

wﬁgre Ra is hydrogen or ClAaIkyI and Rb is G "al kyl .
I'n "'one enbodi nent, R4 is phenyl and representative
GnRH ant agoni sts of the present invention include
compounds havi ng the foll ow ng structureRﬁJI) Rl a
()I'n anot her enbodi ment, R4 is &3.7a
representati ve GhRH antagonlst
i nvention i ncl u§e-7als
structure (111). O (C3. 7al ky
enmbodi ments of strucRiaeN (1]
strai ght chain or branchedO
as represented by structfire (I
C3-7al kyl such as cyclo yl as
structure (V): (1V) (V) I'n anothe
and R ¢ are hydrogen, al koxy and
respectively. A representative SUbStItM}IOh pattern

i ncl udes 2- hal o- 3-al koxyphenyl. Representative al koxy
groups include nethoxy and et ﬁﬁxy, whi | e

In more specific embodiments of structure (III), Cs.alkyl is a straight
chain or branched Cs.7alkyl such as isobutyl as represented by structure (IV), or is a

cyclic Cs.7alkyl such as cyclohexyl as represented by structure (V):

10

—N —N

| 0N | N

>|< X

) 5@ i 5@
(V) (V)

In another embodiment, Rj;, R;, and Ry, 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.



representative hal ogen noieties include fluoro and
chloro.In an alternative enbodinent, R and R b taken

wo o@ebbmss f orm - OCH2O- , such as 3, 4- met hyl enpeTUS2094/021593
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In a further enbodi ment, R2a and R2b are hydrogen,
trifluoronethyl, halogen or - SO2CH3. A representative
substitution pattern includes R2a as hal ogen at the
2-position and R2b as hydrogen, trifl uoronethyl,

hal ogen or .- _S .at_the. 6- _ )

nal ogen or 1 Sk o ey B3 o Rt e form g0

|§uch(5§@z|, methepe-dfodys - CH2CH2-, - CH2CH2CH2- or -
CH2CH2CH2- . The compounds of the present invention

may be pr eprmeturthgr lermbadineangaRiacans Roih akei EYdr@mmutqﬂé@romethyl

| di hod d
ﬁ%q Iglg gS#)%ﬁégﬁtérr%prseS? %xcv%owgggﬂg%nng{t?e o ill%({?ﬁé{lt F% ﬁalogen at
So58¥n Rfid "Ry Easbly dréigent %ﬁﬁﬁ%xﬁ@th&ﬁ%‘ld%ﬁ SCIRORH; at the 6-

mher in all substltuents are as defined above unless
ipnsitic@t ed ot herw se Reaction Schenme 1 NH 2 2b R2a b An

appropri at subs uted .b itrile educe

usi ng an agﬂﬁhﬁr 3 ‘?’gﬁtééﬂ‘f ué‘br{l?? }5’6?15 %‘yl R is
té@diprah&/%pmg L@@h@m necepaH, o &Q@Hacqtrz@ﬁzéﬁz-
CycliZation"wth a réagent such”as diketéne gives

conmpound 2 Tivhi coimpomayddef ltiteomeaatt gdvesitivh rhay e meepaned by known

acetic acjid, N bronosuc i m de or qQther brominating, . .

[epanic ptkasieteclnigtin bm@d“ ing e wefhofs 3’?%@6@ dﬁﬁa‘afﬁdge&aﬂ in the
%}Qm%u Kin gé}{éﬁzﬁ{‘ﬁ?@ b&ﬂpdﬂnﬁp of structure (I) above may be made by the
following reaction schemes, wherein all substituents are as defined above unless

indicated otherwise.



a boronic acid or boronic acid ester gives conmpound 5.
Deprotection of the protected am ne using a typica

WO eagmoiticy such as trifluoroacetic acid in net hpdBO82004/021593

10

chloride in the case of a BOC group) gives conpound 6
whi ch may be al kyl ated or condensed w th anal dehyde
via reductive aninmation conditions to give a conpound
of formula 7. It is possible to alter the order of the
various reductive am nagi, ?&ionﬂcﬂm@tﬂ on, brom nation
and Suzuki condensati on e conmpounds of the
present invention. %?_?Ctl on Schene 2 RR O N Rln a
vari ation of Schene 1,2 conmpound 4 undergoes

(:Nacprot ection to gi v&l\conpound 8 whi ch u uzuki
contitidms gi ves Conpdifd 6. The - oup may be
addefd Bl.kylatjon, rk (ve am §1| o]

reacthoi to give compount eigtl on sPenel3 CB;N RT =~
g N R b&g, Substituted phenylace?d c acid estér 9 {mmde
formthe correspondi ngt acid or purchased) and
such as di net hyl f or ram de di et hyl acetal areg, G
to give 10. Cyclization with urea gives a c%‘rp

formula 11. Al kylation using, for exanple, a Rop
substhtuted benzyl bronide gives 12 which may be R,

al kyl gt ed vvlth an_appropriate al kyl halide, undefgo R
M:$ BEoupl i nBaxe i tBr an apm' te 1
alc or react with a ate or sulf nateNto ive R,
5 ounds R)Sf—Nhe | nvent Rgnma
g%ner 3be—ut bl | ze acid.or eree se R,
Al terhatively, the c rrpound o h| S i nver‘i’f‘f on b
used,in
% Ras 5 R,,
Ry, R,,
la Rla
0 0
R Rlb R Rlb
4 4
%N | R Y\N | R
R;—NH )\ R;—N )\
_ N~ R, _ - )I( 0 N~ R,
|
R6
RZa R2a
6 7
2b 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 group) gives compound 6 which may be alkylated or condensed with an

10



the formof acid or base addition salts. Acid addition
salts of the free am no conpounds of the present

WO nenbilen may be prepared by net hods wel | knop@m/useonhe21593
art, and may be formed from organi c and i norganic
acids. Suitable organic acids include nmaleic, fumaric,
benzoi c, ascorbic, succinic, nethanesulfonic, acetic,
trifluoroacetic, oxalic, propionic, tartaric,
salicylic, citric, gluconlc | actic, mandelic,
alldntqalm G2 reBistive am;nwbeacpnahnopmtorrgiveca CCghEKBJOﬂIQf formula 7. It is

bepzenesul foni c aci.ds. Suitab

’fh B ?;ltegrc]t ® SR & e VaHiPs Seftegye @mle)POB]?XWPEBn bromination
??ﬂ $ihkLoqrRBASRBRLES 103k Qlrddhg@6t 8 praBan aRAaiibh on

orn1mnth
car boxyl ate ani on and i nclude salts forned Mﬁth

organi c and inorganic cations such as those chosen
fromthe alkali and alkgﬁﬁﬂéﬂééﬁﬂﬂ—zetals (for

exanpl e, I|th|un1 sodi um potassium nagnesium barium
and caIC|un) as well as the annon|u8 ion and

suhs it eriwstives thereof (for jexanple,

di ben IaMﬁoni m benzyl amiyAi u Br

2- ﬁydq@xy nmoni um  and th i Ke). |[Thus, the term

" phar niac@t BBII& acceptabmg—sah "A0f ructure (1) is
intend®d to énconpass any and al® acteptBpl e salt
forms. I n addi prodrugs are al sa_i uded within
t he cont extg of iRyyent i on. Prodiugdare) any

coval ently bonded~*Carriers that rel €ase
structure (1) in VvVRy0 when such prodrug ™%
adninistered to a patient. Prodrugs are geBegyally
prepared by nodifying functlgnal groups in a way such R,

that the nndlflcatlgn is -.ved ei ther by rmuti npeé
mani pul ation or |n ®,ng the parent Ry,
Pr odr ugs it esnfor RpKe, conpOw NS

I nvention mhereln hyd* Bmi ne or sullf hy ryI

are bonde&ste 0 ._when Banfini

patient, cleaves to forﬁlthe hydroxy, ®mne o
sul f hydryl groups. epresentativ
prodrugs include (but limted U'®) aceta
formate and benzog e ae Y
functional groups of the

conpounds of structure ( hg
Further, in the b ’

In a variation of Scheme 1, compound 4 undergoes deprotection to give
compound 8 which under Suzuki conditions gives compound 6. The —X-Rg group may

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

11
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15

case of a carboxylic acid (-COOH), esters may be
enpl oyed, such as nethyl esters, ethyl esters, and the

wo dos/ooMBs h regard to stereoi sonmers, the conpoR@mESmN4/021593

structure (1) may have chiral centers and may occur as
racemates, racem c m xtures and as i ndi vi dual
enantioners or diastereoners. Al such isoneric forns
are included within the present invention, including
m xtures thereof. Furth sone,of the crystalline
forms of the conpounds 0%SC'smw(l) may eiist as
pol ynor phs, which are included in the, present

i nvention. In addition, son§)of t bescompounds of R,
structure (1) npy also formysol va Rth water or

other N&SOkvent s. ~Suck

is |nv§nt|on Hihe | R
efN e vene df 4 conpaund aska GnRH—Peeept%A\
ant &yoni st mayRphe det er m ned byRyari ous asse N° R,
techni ques. Assay techni ques well known in the field
i nclude g he use of culturegppituitary cells fori1
measuring GhRH activitygr(Vale et al., Endocri nol ogy R
91:562-512, 1932) gue measur enent of radi obi gan
binding to rat pit FRypnbr anes (Perrin et .

Phar mpg@ AR->571, 1983) or t r S 0
ceI I's expr espi ng] cI oneds eceptors as descrlgaag bgl ow.
ifie gues include(but BiethoyAipgtreg

t o) neasuremnme offsthe effects of GiRH nReept o 3
ant agoni sts on he {nhibition of GhRH sti nul at
cal ci um f | ux, 'qgaof phosphoi nositol 5 R,
hydrol ysis, and t | ati ng concentrations of *
gonadotropins in the\castrate aninmal. Descriptions 0
t hese techni ques, thgmsynthe3|s of radi ol abel ed b
| i gand, the enpl oynent of radiolabeled Iigand in
radi oi munoassay, and the neasurenent of the
ef fectiveness of a conpound as a GnhRH receptor _ )
ant agoni st Substiteigd phemylasietic aeid sstech Rade form e egrresponding acid

iro(ﬁe lﬁﬁﬁﬁﬁeﬁg blag 8}%_1'} %sn(a}fx%g]%@}'rgar%{d% d%%gﬁgia%etg]f 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 S.

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, benzoic, 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



of GhRH to its receptor and antagoni zing activities
associated with GhRH For exanple, inhibition of GiRH

werisnbated LH rel ease in imuature rats nmay beP@EESM0€021593
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according to the nmethod of Vilchez-Martinez

{Endocrinol ogy 95:1 130-1134, 1975). Briefly,

twenty-five day old nale Spraque-Dawl ey rats are

adm ni stered an GhRH ant agoni st in saline or other

suitable fornulati on by oral gavage, subcutaneous

pdgitien sadts, indndédrthosmsehothet fomnegith the.catbiokylatesaniqsl nsligelude salts

f 200
Bl Vit Ay s OGN eiont pleH G (PorhieBEEP fFomth alkali and
SRR &r@lrxﬁetQE“(ﬁﬂ'ekﬁhﬁl@ BRELnh, 8 Bn Ip@ﬁlgsﬂlﬁa El@kﬁe%ﬁltr@ ®arium and

After centrifugation, the separated plasma’ is stored
alcruni)PasOllad the anlm’(oemum it andrsubgtitttieé dervations thateod (fsr example,

Ao B GRmeRI ¢ BEYYERTORE P By ARSHg e Riyh, Jand the  like).
?‘ﬂ %g@@' &h’é gf%ﬁ'?la&{l 19&1%“ h&% t\ébﬂal & of"rsﬁ‘u&%é gﬁt Rdintended to

prag ey rats an
bacongmteahyodmindisacaepeatide gaﬂsfoﬁdsvm t h col | agenase in a
di spersion_flask, for 1 5 hr at 37 0C. .
col | agenas & RIGEOD; gHOdIES: a5t Ahds ‘%l‘éiefiu‘?"fth’é’r the gautery of this

Urp STy te
e B PR AR g gl sl EAERE & Compound of
SRk ) (I)ilivd vhbewhaﬁbﬁﬂl poldhs: &r adminspeed esl ai patidnt/o Prodrugs are
FBS/ 0. 1 BSA/ McCoy' s 5A nedium and pl ated onto 96-we

» gplseg@lbv pigpaIge &Y pn%ﬁl@sn%funaﬁml Eroyend) @ Y3y sueh ﬁvﬁﬂ@éw@ﬁcaﬂon

PR, 1 80 S F o8] L3S e pgg omponn.

ARG InSlude, e ARG &bﬁ‘@oﬁxﬁiskﬁ’ i1 Gn\fehﬁ@t wherstieltly dtbyh) amine or
0.1 % BSA/ MCoy's 5A nedi um once, foll owed by addition

@ulfhydéylt@@,wpmﬁbm@eélt@ gny soumAlEt Whemasimipistened, toog patient, cleaves

rgnsgpey %ydr?xya &clj'rg Sem Ies\ﬂlle dr?llo }Sler A SL epl%gggat%n&aglples of

%ﬂﬁl@ugse@emag Eo@UrY Dof Bmitd@ ey zmeﬁﬁé Ifofin ¢ ahd ®eRatN@ativatives of
on the inhibition of GhiRH stinulated LH and/ or FSH

raisobelsand amine funetinnal jgneuns &xf it capp@mdg of Stﬂl?@lfﬁéBl Jiwrther, in the
I?:gsrevc?fs eg, %grb%)r(]y 1ct chd (?(YSbHS)f es el_r|s 6r‘rr1]e{jy/ & emsigy% , suc as methyl esters,

- ethyl esters, and the like.

With regard to stereoisomers, the compounds of structure (I) may have
chiral centers and may occur as racemates, racemic mixtures and as individual
enantiomers or diastereomers. All such isomeric forms are included within the present
invention, including mixtures thereof. Furthermore, some of the crystalline forms of
the compounds of structure (I) may exist as polymorphs, which are included in the
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

include the use of cultured pituitary cells for measuring GnRH activity (Vale et al.,,
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into the nediumis determ ned by RIA Menbrane Bi ndi ng

Assays 1 Cells stably, or transiently, transfected
WOWwas/0G16H recept or expressi on vectors are harresUSDN4/021593

resuspended in 5% sucrose and honpgeni zed using a

pol ytron honogeni zer (2x15 sec). Nucleii are renoved

by centrifugation (3000 x g for 5 mn.), and the

supernatant is centrifuged (20,000 x g for 30 mn, 4

0 t | f tion, . T .inal 1.
S 5k TS0 RS T e o

' iyt all c ( 1

AN RS ST Pl SR, BN G

feonMicklld prpressilg tlofied eseptofs- ue leschibéd bealowon Othextassay techniques
assenbly with

ol yet hyl eni m ne coat GFLC ne .
intlede &bt 6N nPtg hin%/ﬁefii gﬁ)eﬂlleb?r%ﬁ}tn fe%%%féﬁtésg?rﬁg&ﬁé receptor

oo 0. b b ndi ; _

RESHRFS, b e b Do MR, Thellim Hux,  modylation of

phbsphoimoeitolt 19idralysiy,aandi the ciroulattny catcemtraionT b€ gouaiotiopms in the

is termnated after 90 m nutes by applicatio f .

costeaiePRmall ReseIpignY o5hcHs EFTmS plhasanBETT 8F tegiolabeled ligand,
Linge, raql ted: Vi I.Sq; S] -

B PRyt ShraBtupRe husplty R FRARU AR AR B lrment of

th€ sipaotivendskef 4 tdrhpaimdfas arGriRIe rqueptoe atagbnikit feltdw.ganma

counting. K values are calculated from conpetition

bi ndi ng data using non |inear | east squares regression

usi t Rr i sm t kage (G aphPad Software).

l%@kug@ﬁg%%¥§%§?%&§&§2?£gﬂgggr addi tional nenbrane

bi ndi ng assmyble GiRAD lajitap oS haciapablelokadBitet ke peeific binding

harvested by striking tissue culture flasks against a

dfi GnREUtG ats eregeniorc end svtaganipingc agitvitigsugpsesigigd ayith GnRH.  For

I gf or, .5 m put Cel,l I e. i
OB o EhRS R OGP FRADBIAR b measured
dcebrdingotol heSReM0d dTovTgRRIMatines) (Bh&RSinology196:1130-1134, 1975).
honbgenates are then centrifuged for 5 mnutes at

Boef gweotyrfivenday widimsle SaraqueRavdesetth arqagministered an GnRH
%ﬁz}%%ggtj ellr’l]t éaYin(e: e(r)lrt roItIIelrJ gs%?ta{)l%r fo%%umtircl)gt §3§ oar'a:ll Agg'Vaog%E) ngbéuganeous

injection, or intravenous injection. This is followed by subcutaneous injection of 200

ng GnRH in 0.2 ml saline. Thirty minutes after the last injection, the animals are
decapitated and trunk blood is collected. After centrifugation, the separated plasma is
stored at —20 °C until determination of the concentrations of LH and/or FSH by

radioimmunoassay (see below.)

Rat Anterior 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 SA medium, and the washed cells are suspended in 3 % FBS/0.1
BSA/McCoy's 5A medium and plated onto 96-well tissue culture plates at a cell density

14



the menbrane fraction. The nmenbrane pellet is
resuspended in GiRH bi ndi ng buffer (10 mM HEPES, pH

wQO' 28500465 MM NaCl and 0. 1%BSA,) and al i quot s aPET/US2004/021593
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25

i medi ately snap-frozen in liquid nitrogen and stored

at - 80 OC. Protein content of the nmenbrane suspension

is determ ned using the Bio-Rad protein assay kit

(Bi o- Rad, Hercules, CA). Conpetitive radioligand

bi ndi ng assays with nmenbrane preparations are

Mﬂﬂ;ﬁﬂfmdllsj perlwdll inp80gul 9Bedmah| Tmblcbﬂaaﬂedherpinaulwedmtﬁ °C for 3

. B e s o
| .
buf M eélty A rﬂécg%rﬂa&ﬁewﬁﬁﬁ%d%ne (%horpi&??lﬂé"?ets? sanl_;\}')_le plus 1nM

|ne ut1on raction in
IR ring 20011ut 611 YIBOAM cCay'd SArmetﬁmﬁﬁn ng'plﬂn‘am wells. f Bach sample is
human_and macaque receptors or ng for
PER¥E gt 9ydoss devalidiongensTaie ‘%OSF'cS@?é’PH%@r Syt o detggmigption of the

alePAN t n S

SRTREY, AP AR o SR L ARRRATL ARG Ricase. - After 4-1r
riacibetiorgaay (@.thé\Meliund G hdrvesredtintithellevgl GRULH eind)or FBH secreted
reaction_is allowed to proceed for 90 mn on a
pntgithemediypgir detegningd Bbf&@n’p erature and then
term nated by placing assay plate on a MIIlipore
vacuum mani fold (MI1ipore, Bedford, M), aspirating
tN1émb@hy Biding@Askay@shi ng wel I's twice with 200 nl ice
col d phosphate butfered saline (PBS). Filters in the
vel |'s are realowtablyarmd teosisndy transkcigd iith GoRMt eceptRr expression
Val(l;t\légsgarﬁghﬁaﬁ&e% u'relaslltl %gg{lgqo 1re‘n aggcﬁcpoggggé Iél%#ne eﬁ%&fj{]&gg a polytron
HRhlogehige (QQIS sl BlucRdnde %i’xﬁtﬁ@ﬂtbly&feh@ifughﬁﬁloﬁqmdlﬁx g for 5 min.),
Cheng- Prusoff equation (Prism G aphPad Software, San
pnd des; smﬁa@s@@ ey fged 420,000 ¥ ader H¥ mim it 93) & cqlegt thgmembrane

are calculated. fromth fth
YERfob PheolinnmbGug rBirthont S Bfe ol n g pifer romm
mga 3pE Bi110i 00 mM SRYE], %n&mb%yBsmraﬁaeﬁ&&d ahunmﬂoc Binding
GNRH receptor RBL cells are grown to

reactions are performed in a Millipore MultiScreen 96-well filtration plate assembly

with polyethylenimine coated GF/C membranes. The reaction is initiated by adding
membranes (40 pg protein in 130 ul binding buffer) to 50 pl of ['®I]-labeled GnRH
peptide (~100,000 cpm) and 20 pl of competitor at varying concentrations. The
reaction is terminated after 90 minutes by application of vacuum and washing (2X) with
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).

Membrane Binding Assays 2

For additional membrane binding assays, stably transfected HEK293
cells are harvested by striking tissue culture flasks against a firm surface and collected

by centrifugation at 1000xg for 5 minutes. Cell pellets are resuspended in 5% sucrose
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confluence. The nediumis renoved and the cell
nmonol ayer i s washed once with DPBS. A solution of 0.5

WO0EDTA$#BS (Ca+t Mg + free) is added to the pb@l/ES2004/021593
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20

25

which is then incubated at 37 OC for 10 min. Cells are

di sl odged by gentle rapping of theflasks. The cells

are collected and pelleted by centrifUgation at

80CQgfor 10 mn at 4 OC. The cell pellet is then

resuspended in buffer [DPBS (1.5 nM KH2PO4, 8.1 nmV

NaQ mla@mgemzad RRinK @ polytron mmmlmch)r twaphi eerend é@mogemzatlon

0 EGTA
Firir s CPU Bomerstisets (e Bl T bmbUNe S appgg remove nuclei,
%ﬁ@ltﬁlé RepePNtat @sﬁfs@tﬁ&i’lfl? cBhtri ?%}E%r BOMidltesian 441006xg to collect

0C. Unbroken cells and |arger ris are renoved b
ctmmenfotigmtﬁmtloat Th20@rhloand Pelixt is egsuspeddd rﬁr@nl&Hlbmdmg buffer

ST aTe DT 75 TSP A ot 168 Al i oy mmediarely

%g%ﬁog’éﬁf {8 lﬁ@%t%%@ﬁ’ AR sHRd AN 800k, UBididn %oﬁt’el%séfethe membrane

geni zer. Protein concentrations are determ ned
uaspegsivhés damﬁnnmzll wirfg the BRr-Bhé protéte agmap kit Bio-RRd, dlareyles, CA).
Rockford, 1L) using bovine %er um al bum

standard. TFHERsitive radioligand binding @daﬁn‘ﬁln%tn&rfg?aangtprepﬂgﬁlons are
%@rfﬂﬂﬁé& 1nu1§1?111 d—fet%a\tvlal? IRy J@ﬂ%}nﬁfié@s %@F/@ ﬁl@lﬂgﬁngfﬁlters which are

oteln conce trat| ons ned e optimal prote
geacentd with@00 i obe.1¥bpotyethelenivihé (Sigma) St. Louis. MO). PI'IOI‘ to use,
concentration. UniFilter GF/C fi It&nS pl ates. (Perkin
$

Eh%katesleé%weﬁhq@;@s wihephop gty e salipegobtion dsmbfene fraction
f
0 YOy B S e

QfeceBﬁﬁs ol 92 BSfor(rbt Redpters) Ay addedl 0. vt dgweien %201, 200 of competing
7.4) using a cell harvester (UniFilter-96 Filtermate;

ﬁm@raa)vwm&tﬁoamaa@@ hdhe caindiag ipagtiopi 1§ ipitiatedby addition of

ﬁh ? t“g&@égﬂ)gl%?@g l?‘%een %ﬁ@ﬁ%‘é‘hﬁfghfﬁ P%ICR %iss 335"2‘%13% proceed

Cfbf 90l miaGnh pitfofthishhiedriadRodrh UerHpdrifued @RCIRY t&@iinated by placing
Packard) is added and the plate is nonitored for

raas:ﬁyoxdetteu an 2 M!Umomg vecupapmetvield \jdill{pose IBadord, MA), aspirating the
so ven%’I meg Shlng )Wells twice with 200 pl ice cold phosphate buffered saline (PBS).

Filters in the wells are removed and counted in a gamma counter. K; values are
calculated from each competition binding curves using non-linear least square
regression and corrected for radioligand concentration using the Cheng-Prusoff
equation (Prism, GraphPad Software, San Diego, CA) assuming a radioligand 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.

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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Bi ndi ng experinents are perfornmed in buffer containing
10mMVHEPES, 150rM Nad, and 0. 1% BSA, pH=7.5. Menbranes

wae@sioomepat ed with 50 ml [1251] Hi s5, D Tyr 6 eaiRbs2004/021593

10

15

20

25

(0.2nM final concentration) and 50 m of small

nol ecul e conpetitors at concentrations ranging from 30
pMto 10 nMMfor a total volune in each well of 200 m.

I ncubations are carried out for 2hrs at room

tenperature. The reaction is term nated by rapid

flasksr dthe oelloare coll¥eted drid| geﬁemd by cpmte\fmgmeh ¢t 8¥pdor b&ohin at 4 °C.

rve fit per f or n Fi.t_ Sof
%@5@“ eﬂiﬁfylg ihep. rewsyeﬁﬂ bl [0E8s, U- g g KEhE . 8.1mM
BP0} 27 G4 10, A FOERA APCL B sm B 2M MeCl, 2 mu
Iﬁmmlp}gﬂ]d with dlaOkHs @élEWsQLlﬁltherdgélédsmeﬂatkmg’]a pressure cell and
saturation binding e S%?erl nent s. 11 flux measurenent

PP a@sehlhﬁhlé pressure i H0psiofer 30 @HRPL 41°CrruUnbroer gells gnd larger
Gl PRGN 2T R T Bl membrn

I&Iﬂﬁa‘taﬁﬁtsdthbht&bntxﬁlthgédllmmmy el eld qesultingd nikedtahdey pellet is
of 50,000 cells/well and allowed to attach overnight.
capsnendeds in Gspydbyir ek hamogenizsd om e asing| 3 é\ﬁﬁqﬁghomogemzer

BT R B EAMAEERS, 018D P posson b

\Bigfred Réckfof® ILM dsthgWb@hind sty albhﬁlﬁlk%s kabtandxedl SEet pellets are
20 mM HEPES, 2. 5nM robeneC| d_i_1 after |oading, |eavi n%
pBquated prd steecdnrt] +80a ¢ aptik pee. | éltatlmsanalym Reingsa range of protein

déﬁl)c%tﬁggt qO 1% B%ﬁfw% E&%ﬁé;‘ﬁr?gm[:c%nggntraq et? b% '_Bnksaféq\wfll final

@agcegtranﬁpsed into a 96-well plate (Low protein
bi ndi ng). Various concentrations of ant a%oni sts are

pr epared i M@Fllt% 68/ filterplatagf(Perkin Flraert Boptgn dAnedre pretreated
S ol B b i Pobfe e R S5 ORI Raley FE pingies Filer are
PREAPLINAICO0[880uLh TR a5 SO [ p L0854 BT 20,
pH = 7.4) using a cell harvester (UniFilter-96 Flltermate Packard). Membranes are
harvested by rapid vacuum filtration and washed 3 times with 250 pl of ice-cold buffer
(PBS, 0.01% Tween-20, pH = 7.4). Plates are air dried, 50 pl scintillation fluid
(Microscint 20; Packard) is added, and the plate is monitored for radioactivity using 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
competitors at concentrations ranging from 30 pM to 10 uM 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 Prusoff (Cheng and Prusoff, 1973) using a
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Sunnyval e, CA) following a 1-mnute incubation wth 50
m of antagoni st at varying concentrations.

webmspbmsnosi t ol hydrol ysis assay The procedurBCT/B8S2004/021593

nodi fied from published protocols (W Zhou et al;

J.Biol.Chem 270(32), ppl 8853-1 8857, 1995). Briefly,

RBL cells stably transfected with human GhRH receptors

are seeded in 24 well plates at a density of 200, 000

cell/well for 24 hrs. Cells are washed once with ,

iKrdo@I’@Q)Pf 6.7aM for dheradidizrnd mhich wampgvigngly detqrmamedjg saturation

% Iabeled with [uG/nL of [nPO-3H -inositol. After
NMEAS| s are washed with buffer (140 nM Nad ,

4 rTMKCl 20 nM Hepes, 8.3 mM glucose, 1 MM wd 2, 1

mM Cadl 2 and 0.1%BSA) and treated with native GiRH

gapt flgemeasutdment ame buffer with or without various

57 0. GBIy a”@;s?v@@?@@aafgw el i X in cels

Bkprassifg he B GANg ré&? dy QG-W%IIEHX\%)?S Qééhea@vlﬁpkEﬁTbells stably

vvashed and eluted with M ammoni um format e and O.
fransfecdedwitt thelhanma GeRHE reseptayans density of SQ@Dﬁtcﬁllld/wt:lil @mi allowed

f | pl d
S Wb VAo G bsdoadeq o U 237 SC3H o By Brins Brdiug; DMEM
R Q@Wﬁ?ﬁ%ﬂ%ﬁ@@hEa;?MS?flkV@f@oz%aﬁluRrﬁa%md%ﬂd 2.5 mM

from wh se'ratio is al so cal dul'ated. The Schi l
Iprabeacecighl Qklls aregeashed detiinés with twesh doffer @anks bakhe¢dsdt, 20 mM

SR PRI Eemecidd A0Ee oo Beqieping 1D Lhe Bir vl gyter he st
Q\fasfx h@inﬁ@f 1‘39139 eﬁtm OCI:@’5 Gat @on‘?zf‘r'u !FL?I‘R' ghﬁér ﬁaﬂgé bala

g r?ged salt, 20
castrate ani ma provi de a sens ive in vi vo assay

it HEPES) $o @fco&&ltkaanh afol0nM apdrdispehagyin®ba 964We]14i(ate (Low
1993). GhRH receptors in the pituitary gl and nedi ate

RTINS Dinding edV qrqUs eFRACERITILIONG ot @n@gP@a'JSaﬁweo grepared in 0.1%

BROYEENOBAGH b rd 0o SleRAMET M BN RCAn o Pl b Bl to GrRH

to re 1 on negati ve
stimulated (50 pl of 20nM, or 4 nM final) Ca"" ﬂux is performed according to

manufacturer’s instructions on a FLIPR system (Molecular Devices, FLIPR384 system,
Sunnyvale, CA) following a 1-minute incubation with 50 pl of antagonist at varying

concentrations.

Phosphoinositol hydrolysis assay

The procedure is modified from published protocols (W.Zhou et al;
J.Biol. Chem. 270(32), pp18853-18857, 1995). Briefly, 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,
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 without 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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gonadal steroids resulting in enhancenent of GiRH
stinmul ated LH rel ease. Consequently, neasurenent of

wapppoedss on of circulating LH I evel s in castred®BUsS2004/021593
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macaques can be used as a sensitive in vivo neasure of

GhRH ant agoni sm Therefore, male nmacaques are

surgically castrated and all owed to recover for

four-weeks at which point elevated |levels of LH are
present. Animals are then administered the test

66mpound lmedah oor alDowed AG1-&8s eolanmh, seashed apfloduted with 1 M

| es tfa Ken foé&”?ﬁ%rﬁrgﬁgna%gﬁf E' g{'a'ger fﬁo(g)glﬁp : rl%t a scmtlllatlon

i 1
STEUAESY i MOBRRON 610 WS EAGA Lgly 0

GexRbdsmndiyahe Pssmqmgrm (Gyaphped rbphiRadi Smﬁwﬁremsah EegdT€A), from

a‘gvélgﬁosegﬁlo% I sq ga %{ﬁ IZGM o t 1 Egtfqrgﬁégrom,the dose-

0? 5@1&5@& q af@uf‘%n&e 'eﬁ‘de]m@ ex@mQ@M bé?ﬂg%dpsggﬁgﬁﬁ; @nd the X-

and t e mxture is vortexe
metatcbptomus;esl te degepeihe tlye dffiaitpdfiiheiaatagoiisttO ng sodi um
nmetabi sulfite in 30 m 0.05M sodi um phosphat e buffer
and the free iodine is renoved by passing the reaction

' ; a C8 Sep-Pak cartridge (MIlipore
i S H:SMA) The peptide is eluted with a

smal | vol uBeudiés 8% et enitdals pe/vidt ersensltiveg @C @iner egday for the
| abel ed g 8 tide is further purified by revers hase

afeets o catagonisB (Andarkey @dl 1¢biltiml99Fhe GnRH receptors in the
?tglgi{rg %I%Eﬁ?glg%o?nﬂﬁs&%ﬁl&ed% rBasd Erﬁctlﬁgacr}cgﬁ on., Castratlon

emusin radi ent ace

irésulls iPeldVed TEREls PACIréilgthg BHIdBEH redactiapsf e nbgatlve feedback of
stored in 0.1% BSA/ 20% acetonitrile/0.1% TFA at - 80

@onadedl sigrvidse rgudiing oirn wphwemeweecpfs Grigih stimpiagadd IﬁéHrelease-
&)nggcgltgg e}? Qu?etcls&lge eo a‘t) gu%m%ss qn o dlﬁlr ?fagmsalgﬂrieiee m castrated
%dcﬁqt%s/éaﬂ BE fuséd 40 SnMtiveh Vb RRQSER K EnRH antagomsm. Therefore,
male macaqees are surgically castrated and allowed to recover for four-weeks at which
point elevated levels of LH are present. Animals are then administered the test
compound as an oral or i.v. dose and serial blood samples taken for measurement of
LH. LH concentrations in serum from these animals can be determined by

immunoassay or bioassay techniques (Endocrinology 107: 902-907, 1980).

Preparation of GnRH Radioligand
The GnRH analog is labeled by the chloramine-T method. To 10 ug 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 ul 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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pol yet hyl ene test tube is added 100 m of sanple

mediumdiluted 1:5 or rLH standard in R A buffer and

100 M of [1251]-1abeled rLH (- 30,000 cpm plus 100

m of rabbit antirLH anti body diluted 1:187,500 and

100 M RIA buffer. The m xture is incubated at room

trﬁnspexreatlaheiaedop@tida ligfurthed purified herdvedayphastIPIC onfa Vydac C-18
oat .anti-rabbit 1gG diluted 1;:20 and é‘gom of nor .

raadm“fa el @heﬁe@era@%@tpuar H%Rfd’édc @nenBediman ' gradient

inc ﬁ Q%S?%n %Ldﬁﬁbhgt;lgec’% u g e Féat -g%ee ?unTﬁL-% radioactive

%@ptﬁﬂe’hs&tﬁied hﬁOSQJ@BSM(Bﬂfacﬁ&ﬂﬁMef@ 9% ’ISRA’Chtl <B0. °C]' hrd can be used
remai ning pellet in the tubes is counted in a

demymtodovierker . RIA of FSH is done in a sinilar fashion

as the assay for LHwth substitution of the LH

anti body by the FSH anti body diluted 1:30,000 and the
Irabhedfad] addFoy the | abeled rFSH. Activity of GiRH

receptor antagonists Activity of GniRH receptor

ant agoni st §oa|detenyma@m pf) thedlld Upeal s pael samplp énqd@s@ iy gssayed in

5 5RECRY S BuRPRSHAS, REE TR i BB B

dugket/s. ISIGPNﬁCﬂ*’/o@SA/O"O‘iI% N&N3U 9HC’;HB)3 ahPihR sy KihB obtained from
foll ow ng equation: 1C50 i = 1+ KDwhere L =

thel Notipy dtrdmanel and Pituitfrtyi hiogganosupm@ﬁedlhngIQiDKorTo a 12x75 mm

5 3%8’5’86 %@ﬁ %13% an‘?ﬂﬁ @@%M%F B Che {dﬂutggﬁi?r rLH standard in

I YMERItR And QU@ p@ oK[ @511a6e1 Vi (L%%O EginPplBE O il §Crabbit anti-

enbodi nent of this invention, the GhRH recept or
ahHaguibody dlltmdel S0 aride 530 phRIA toiffen] Thndnipire is incubated at
pr ef er abl

1o tpwaﬂ){l@rci owralggt J[n t eoﬁgxg d,\%a?/,v %O ?"E g A ee];n laﬁaB{)I\{ IgG diluted

GOSPAHANAB0 pl of normal rabblt serum diluted 1:1000 are added and the mixture
incubated for another 3 hr at room temperature. The incubated tubes are then
centrifuged at 3,000 rpm for 30 min and the supernatant removed by suction. The
remaining pellet in the tubes is counted in a gamma-counter. RIA of FSH is done in a
similar fashion as the assay for LH with substitution of the LH antibody by the FSH
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
ICs 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

following equation:
' 1+L/Kp
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specifically disclosed in the Exanples have K' s of
| ess than 100 nMin one or nore of Menbrane Binding
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antagoni sts to inhibit the major drug netabolizing
enzynmes in the human |iver, nanely, CYP2D6 and CYP3A4,
can be evaluated in vitro according to a mcrotiter
pl at e- based fluorinetric nmethod described by Crespi et

al . (Anal . Biochem_ 248: 188-190; 1997). AMMC E
3N1|_leze 25 qnghg{upg,qmd Kp = affinity of radioligand for receptor Cheng and Prusoff,

%zacltg%ll?narmacl:olf ”Eg%lié@ ] 19%'3Smt(pn%jf rece TRY r%'ta%%ﬁﬁ?sr J)in?hls invention

enzyl o

4ralvt i Kl aforoonmvihot | 1@ss0 ufay preiren@a etboaiHe@in of @ik diveatittalthe GnRH
to Km (that is, the concentration of substrate that
peeptrastagaristdiare afki of kessrthan il LM etnsinexg) prafeeabls less then 1 uM,

SR S5y PSSRy s AR i Ul PRy TRIAS EhdefH ompounas
VM'pEofiﬁHﬁnyﬁEcl@ééBSﬁ £ Exaggﬂesl\iﬁii)@"lt BT th4101 Y SVEone or more of
(consi sting of nvi NA| 46 mM gl ucose- 6- phosphat e

d‘vidrnbrannﬂlmm&Agftawségbmﬁgh Bobgteat e dehydr ogenase” 37C,

70 535 G SEOUEe R R P Sl o
%Etﬁ&ﬁfﬁﬁé enﬁ%ﬂ:@tlhoﬂﬁ% RS i eRPa8mbly, IderAaseliahd Qf‘YPJBfA4 can be

an equal volume of acetonitrile. Thé precipitated
paveluated in yitre avooedind o @emicratitergplatedrasainfuenmeetcic gagthod described

liorrmet ot (redlebloghragdn) Gs! F 1PRD° ANBACH ¢ o ehfbFpiem

- ). -
255y 1, B0 i AP IS .. o

gt-adfleorotietiyl sourvhridsat rmsconcaneat omloguat to Kime (1BatHls, the concentration

receptor antagoni sts of this.inventjon hav tilit
Rfefubsirle fBat BIGHCET oRy @P&p%%{hecmémal SO a6 gy marker

Congﬁﬁ% fof Y o6t ﬁnd’ @MP@Q\%, \a%ﬁ'en efggrl\fﬁsf‘ffy r@écﬁ‘ﬁtﬁgant CYP2D6 or

tions In nen an ) as mamal s

I @Y B2Atissincutfated witlamatler sshsttecand N ADBHSenaating eystem (consisting
eonfdlo rxrnel\t/lrll\lgls)lPi 4l6J trr?l(/ll gl%cf)sle? r-glllo%?)hate and 3 units/mL glucose-6-phosphate
dehydrogenase)at 37°C, in the absence or presence of 0.03, 0.09, 0.27, 0.82, 2.5, 7.4,
22, 67 and 200 uM of a sample GnRH antagonist. Reactions are stopped by the
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 Ki’s greater
than 250 nM, more preferably greater than 1 pM and most preferably greater than 5
uM.

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-hormone 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

neoplasia such as cancers of the prostate, breast and ovary, gonadotrophe pituitary
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gonadot r ophe pituitaryadenomas, sleep apnea, irritable

bowel syndrone, prenenstrual syndrone, benign

prostatic hypertrophy, contraception and infertility

(e.g., assisted reproductive therapy such as in vitro’
fertilization). The conpounds of this invention are
alsomaseflebp apnes imdfablecbowel syraladmenpreofengfrumhtsyndrome, benign
hor none defi cj ency and,shoré_s ature, and.for the .

PrSH e%rpplgxpsqoaﬁfi%eprlawg é’i“f‘/“f‘ﬂ%}‘ré‘f-%s assistgd,reproductive therapy
@Q%hk”?@ﬂn;ﬁﬁﬂﬁﬁ unds are useful in conmbination wth
androgens, estrogens, progesterones, and antiestrogens

and anti pr dgesdongmnads of thiveirdveaérmand absb useful as an adjunct to
endonetriosis, fibroids, and in_contraceptio

, [
Srsatment of g ovth e 19elisichsi ed ShaR [iabwky el forgthe reatment of
@g&&gﬁlﬁéuyéa?hgéngg angi otensin -receptor antagoni st,
0 n 1nhi

are Itor for the treatnent of uterine

fibroids. Thaddiciopotheddmpayndy &e dsefull$edoinbination with androgens,
conbi nation with bi sphosphonates and ot her agents for
epEogenD rpgasterenes/ id HrieyEegans rnd fangprogesteeans der gre treatment of

gerg CnineL{n sif hﬁﬁn%? EgaéI?nl(a ?(S)I{}Facglrﬁ¥0%bo4si ¥ aasn% ! ?rgrbination with an

Phati ogn W rogens, ogésterones an

angibRESIATohWirtihg) @npyey eilibiter, Qh dngeAtisan lI-RtefioNanta@sisst, or a
or hypogonadal synptons such as hot flashes during

renan aphjbigrtfar thedreiment oA ytaming tibreids. adbe kempeisls dnayesiso be used
of the.invention,. pharimaceutical conmposition

& n‘iog}%ﬁl?aflilﬁnoﬁ’étgopls (}Sgg%ﬁ ?%‘geoﬁ %rg Wi Sagfgrni%% Jregfment and/or

PrSChOSEDS HidturbdnBesd UF PEASGSMOTphdshHaty ahd abdreNmetdbBlism, and in
conpounds of the present invention may be fornul at ed

sempivatiom ceith iestadgeonnprogestérones. amber gadregeriscidr the prevention or

onpositions - of th resent, i nvention.conprise,a RH
PRI P 2R i o8 BT REA P BUERES RRUER R kG J0mme therapy
RAA IBARHEdneRbhiét. accept abl e carrier and/or diluent.
The GhRH receptor antagonist is present in the

In another embodiment of the invention, pharmaceutical compositions
containing one or more GnRH receptor antagonists are disclosed. For the purposes of
administration, the compounds of the present invention may be formulated as
pharmaceutical compositions. Pharmaceutical compositions of the present invention
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
acceptable toxiéity 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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preferably with acceptable toxicity to the patient.
Typically, the pharmaceutical conpositions of the

present invention nmay include a GhRH receptor

antagoni st in an anount fromO0.1 ng to 250 ng per

dosage dependi ng upon the route of adm nistration, and

mor e typi c®hhymdceatmally rageepabiOcarger Aplorophieatsare familiar to those

concentrations and dosages. can be readj,ly. determ ne )
ﬁgﬁﬁaﬁén 1647 Rk SPRPRSIUAPS TPAHAS andiaes) %ymge%eﬂ&f%ﬂée carriers
o . % h b y _
SREE) B0 ool NS P ST iy AR SEAHARY inluce
aatioitidans buffecepicadiitatadnd @ha @pthar adtitivantTheicoalposi€ions can
saline and sterile water, and_may optionally include, .
atveivs,dpaaiHpted ap m‘”lse?"é’,s‘ﬂﬁ%(ﬂr@“il%st)fa‘tagleéﬁw‘ﬂh‘é Rentaigonldition to a

L v o I _
X3 B TSR ERLC Wb EP PRl 5 BLAE, Bdr,
ilubrivdalist iGHe skilled ifoninkl aftaf@piipthepfdra@iute te, GERH weseptor antagonist
di spersing and surface active agents, binders, and

IRy |30 apRFAPEiatecmanage; ppddn japcordanse gyith aegeptedr pragtices, such as those
BB CR AN P AT AL 2 BUAIAN G3hnde ), B Mack Publishing Co,
appropriate nannef, and 1 nh accordahce W t’h accepte

Wadoh] E£399@uUch as those disclosed in Remi ngton's

Phar maceuti cal Sciences, Cennaro, Ed., Mack Publi shing

Co., East odn ampthepgmbogimenhothhepresenh devention prevides a method for
RIgsent i pvention gerovi gi_flats a Jet.hod f.or trea§icﬁ1]g

LSRR PR mRr P S S s pctn tsdvmethods include

QdfnisEEROI5a icOMbOEIRI HOME PreEERIihéhtidh t8 aGRIRPBIBEdEH animal in an
the present invention to a warmbl ooded aninmal in an )
ameunt suffieientcloctneat tle eondition: hka hionelintexdntrepty inpludes prophylactic

S ST MR e
@@ Bhior ofafisaafehtioh, RYefekdbiyp i theaDinh 0F a ph@hRE@RY cddiposition as

the form of a pharmaceutical conposition as discussed
alroussed Abovss ells headdiancinssysteant edmdnstration ieglides oral and parenteral

inﬁ‘e%éj s %f° ragrlninqsqgati%g.r enthrr al)ral administration, suitable pharmaceutical
compositions of GnRH receptor antagonists include powders, granules, pills, tablets,
and capsules as well as liquids, syrups, suspensions, and emulsions. These
compositions may also include flavorants, preservatives, suspending, thickening and
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,
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

the synthesis of representative compounds of this invention.
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and capsules as well as liquids, syrups, suspensions,
and enul sions. These conpositions may al so include
flavorants, preservatives, suspending, thickening and
enmul si fying agents, and ot her pharmaceutically
acceptabl e additives. For parental admnistration, the
conpounds of the present ilEXAMRIES can be prepared in
aqueous injection solutions which nmay contain, in
addition to the GnRH receptor antagonist, buffers,

a t|o t pther additives
c%mn gﬁgnl\% gg(gsghle{rlldag}ﬁ%ﬁé@glsﬁr? ons. The foll ow ng
exanpl e i s Retentiotaind, of, ipmipases of il lustration, not
[imtation. In summary, the GnRH receptor antagonists
of this invention nay be assayed by the genera

%&88% sa&éraa?cql PROY Ehrolitd SadthAvh ép%m; (SFems$s

[ SCI OS¢€ tnestTrs or representative ounas of
t(bmlamnnw erxt lsn)rmﬁml/abliﬁ Gyari‘ﬂ.;ﬁ/l%dnh@ﬁém‘fd;Hyﬁér&ﬂ Kelystgne.
t he sanples Retention tine, in mnutes Method 1 -
SMgbile 9$eca|SFﬂ grage G@F%ﬂ@éﬁ&pﬁ&ﬂ RBtima gada methanol with 1mM
( SFC- Del t abond Cyano 5nmM from
Ther m)l\éﬁ per SI aﬁ)tnoejré&%ﬁ%q | e phase: SFC grade

cpélﬁlgai}atdwaxode and opti ma grade nmethanol with ImM
di sodi um di et hyl mal onate nodifier. Tenperature: 50 0C
Hressytr: 42020 bar Flow Rate: 4.8 nl/nmin Gradient: 5%

t 0, ITE, over 1.7 mn and hold at 55% for 0.8
R D i

Gradient: 5% to 55% methanol over 1.7 min and hold at 55% for 0.8 min then return to

5% in 0.1 min for total run time of 2.6 min

Method 2 (HPLC-MS)

Column; Waters ODS-AQ, 2.0 x 50 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 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-O/B, 4.6 x 50 mm, 5 uM

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

trifluoroacetic acid
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acetonitrile with 0.05%trifluoroacetic acid G adi ent:
95% A/ 598 to 5%V 95%B over 13.25 mn and hol d .

50A/ 9598 over 2 mn then return to 95% 5%B over 0.25

mn. Flow Rate: 1 niL/mn U wavel ength: 220 and 254 nM

Met hod 3 (HPLC-M5) Columm: BHK Lab ODS-O' B, 4.6 x 50
rﬁnad&nﬂWﬁ%fAi/ﬁ%BplﬁaS@S Anm, Wwatertowbos WIIBWB for 005 min. from

trifluor —acetonltrll vvlth

L1 B ORADME CaEeBig e aher | SOt ! TeA/BOVAR pver 0.05 min
then t

soia o5 Totd £/60Bb Qcl Poutth Mherd (8P BRI S0 680,50 min.
nFlowaae: 2SImlL/htey 9998 over 2.16 min. then return to

95% 598 over 0.50 mn. Flowrate: 2.5 mb/mn. W
vidYeyavslsogth: 22¢and649mM (M Met hod 4 (HPLC-MS) Col umm:
Waters ODS-AQ 2.0 x 50 nmm Mobi |l e phase: A = water

with 0.05%trifluoroacetic acid; B = acetonitrile with
OviethYal Ur(HPDEM®ceti ¢ acid Gradient: 95% A/5%B to

109 9098 over 2.25 min and hold 10% 90%B over 1.0
nFolute W aters GOS-A8, 38 &om over 0.1 nin.

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

trifluoroacetic acid

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)
Column: Agilent, Zorbax SB-C18, SuM, 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 0.1 min, then hold 1%A/99% for 0.8 min and back to 95%A/5% over 0.2
min, hold such gradient for 4 min.

Flow rate 2.0 mL/min.

UV wavelength: 220 and 254 nM

Method 6 (HPLC-MS)

Column: Phenomenex Synergi 4 p 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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Fl ow Rate: 1nl/m n UV wavel ength: 220 and 254 nM
Met hod 5 (HPLC) Col um: Agilent, Zorbax SB-Cl18, 5nM

wa@2@2880631m Mobi | e phase: A = water wi th 0. 05P€T/US2004/021593

10

15

20

trifluoroacetic acid; B = acetonitrile with 0.05%
trifluoroacetic acid Gradient: 95%\N5%B to 5%\ 95%B

over 50 nmn, then 5%V 95%B to 1% 99%B over 0.1 m n,

then hold 9% 99% for 0.8 m n and back to 95%\ 5% over

0.2 mn, hold such gradient for 4 mn. Flowrate 2.0
rGuadient: YAVl B di. 26min2 Chemn@l593 54/ 5B Met9366 B35%A over 13 min,
(HPLC- M) Col unm: Phenomenex %/nergi 4 m I\{BX-II;QP 80A, , o
50. 0 XBRicfainiRaBYe A BRSPS YnB (oA oV £ 1D, themsbagkde 95% A/5% B
trifl ‘ﬁ%%%%i c acid; B=acetonitrile with 0.025% of
trifluoroacetic acidG adient: 95% A/ 5% B 0. 25ni n, then

540 AdtEYBMLMA5% B/ 5%A over 13 min, nmaintaining 95%

A59B to 95% B/ 5%A over 2 mn, then back to 95% A/ 5% B

iV ovayelength: 220 BV apd 284 0M i / i n UV wavel engt h: 220 nM

and 254 nM EXAMPLE 1

3- [ 2( R) - { HYDROXYCARBONYLPROPYL- AM N ¢

} - 2- PHENYLETHYL] - 5- ( 2- FLUBRGAMPLE 1

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

6- METHYLPYRI M DI NE- 2, 4(1//,3#)-Dl ONE :

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

©\/\ I
NP F
0 N F
07 “on CFSE j

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

To 2-fluoro-6-(trifluoromethyl)benzonitrile (45 g, 0.238 mmol) in 60 mL
of THF was added 1 M BH;: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 Na;SO4. 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)benzyllurea 1b

To 2-fluoro-6-(trifluoromethyl)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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OV O OH Step | A® Preparation
of 2-fluoro-6-(trifluoronethyl)benzylamne | a To

wQ@2dosn0ames 6- (trifl uoromethyl)benzonitrile (45 pCT/0SR88021593

10

15

20

25

nmmol) in 60 nL of THF was added 1 M Bt THF slowy at

60 OC and the resulting solution was refl uxed

overnight. The reaction m xture was cool ed to anbi ent
tenperature. Methanol (420 nL) was added slowly and

stirred well. The solvents were then evaporated and

tiRE) wesd addzdneEhepabitirei waredflaedd\Rers Iiuc Thadninairevas cooled to
The organic | ayer was dried over Na2SO4. Evaporation

grivient” gemperaurg e [fprgher ofolqdawily, ice, gglgﬁ}pﬁqu) to ge(gyyellow solid.
il
%ﬁf&ﬂc"%‘f@%r gt 408 P S R0ReR BB S pAle slig (4528 0196 mmon,

MI(@)",Q/&;:.OW(M}I{POMHH hyl ) benzylamne | a (51.5 g,
0.267 mmol) in a flask, urea (64 g, 1.07 mmol), HC

(cone, 30.9 mml, 0.374 nmol) and wat er (111rTL) wer e
.odeo . .

Cﬁ@dheﬂwmrhaﬁnwe;(m@mldl&ﬁmd to give a yel | ow Sol id.
Recrystallization with 400 nL of EtOAc gave | b as a

white sol i dNgl46.(43.9, @. 1983muoinel) VBv¢sCl jadd¢d 287. O-[2-fluoro-6-

@@&qrp@gﬁn&l)éertzyﬁl@%fg@ ﬁy{l? 8 é‘ﬁw}) in 36é mL of acetonitrile. The

rﬁ%&lﬁ]ﬁh@ﬂlktﬁ’réj\lvﬁ‘sec&lé'd(lw dn 1&-%%’(&' 'HHRE Iilk@temat22(54§1L9 293 mmol) was

3 mmol ) was added to L™-[2-fl uoro-6-
( itddleﬂ Islsmwiy) nmdnwmh@ﬁmbl] fotlewed by addiGoroTMBE1 63 hixpiL), 293 mmol)

nL of acetr nltri e. The resultin m)l<turde was
CBRE 3a mneL o Thartsplting: yelloR; {ESpaision Bas ioned teggam to room
ni@ﬁ"lpl:ra‘ﬁ@é sﬁ)qgrf/%n@ mg"sﬁfrré’d for @b%ﬂfsn QL(fJ W@ﬁow‘r&i dh@%qppéérance of
addition of in the sane
netantieg . mategalr el the qgllywl inmulsuszﬁenm ofl waer alab addell ad stirred

warmto r m .. ..
overnight. X%er another 20 hours stirring, the precipitate was filtered via Buchnner

funnel and the yellow solid was washed with water and EtOAc to give 1¢ as a white
solid (48.5 g, 16 mmol). 'H NMR (CDCl;) & 2.15 (s, 3H), 5.37 (s, 2H), 5.60 (s, 1H),
7.23-7.56 (m, 3H), 9.02 (s, 1H); MS (CI) m/z 303.0 (MH").

Step 1D: Preparation of 5-bromo-1-[2-fluoro-6-(trifluoromethyl)benzyl]-6-
methylpyrimidine-2.4(1H,3H)-dione 1d

Bromine (16.5 mL, 0.32 mmol) was added to 1-[2-fluoro-6-
(trifluoromethyl)benzyl]-6-methylpyrimidine-2,4(1H,3H)-dione 1¢ (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. NaHCO; and
dried 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;) & 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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tenperature slowly and was stirred for 20 hours. LC- M5
showed t he di sappearance of starting material. To the

w@ edosoories xt ure 525 nL of water was added and BECT/US®04/021593
overni ght. After another 20 hours stirring, the
precipitate was filtered via Buchnner funnel and the
yell ow solid was washed with water and Et OAc to give |
c as a white solid (48 59, 16 mol). 1H NW\R (CDC 3) d
2.15 (s, 3H), 5.37 dxg) 5.60 (s, IH), 7.23-7.56
(m 3H), 9.5Brémo- 1H]a) :6- uemb)enzyrl]z6 Beshyipyrivpidjne- B8, 3H)-dione
IF(klPre aratlon of 5- br ono

atﬁieé‘S‘(’Elﬂi‘efffaH%?rpcS?r%eldHW )benzyl |-6-
met hyl pyrimdine-2,4(1//,3//)-dione | d Bromne (16.5
m., 0.32 mmol) was added to |-[2-fluoro-6-
(StlepﬂEuor onBreparalidreof 3 bjonto- i 2 ilpiopny bi(triftlioremethviihanszyL3/6-

5 @Cl pitate within an hour After 2 hours stirring,
e yellow solid was filtered and washed with col d
Et OAc t o anTalSAmsinowh|2-Busok6-Griflitenfetiy babzyl jaGsnethylpyrimidine-

MESEB‘EE%#? té‘rgnggﬁf‘e“ga ;53 %3&9@%15 'lﬁd ireh %Ngﬁ%?a%qﬁ%adm j-t-Boc-D-

AR5,V 8% Yokl iy 45 S8 501 o,
1fdllNMBd (@D@idi)loﬁl o?f di-fea;buBH) azoﬂloﬁbe(XSlateZ 3.6 g, 2.7 .1thidol). The

3H), 61 (s, IH),; M (Q) 380. 9
10 (msp.l}mg ygﬂwohun[nz was stirred ovemlght “The volatiles were evaporated and the

rﬁgféﬁl{e %sga%‘ra‘i?iéa lb& s@h %%qxwﬂy k) '7%@ gxaﬁié lté lg J[f.)Easdb hite solid

e sane proce ure.
P28 g, 39l Ondal). B r(QI‘)Dn/b 500.0 (MH"-Boc).
42-fluoro-6-(trifluoronethyl)benzyl 1-6-
met hyl -3-[2(R)-tert-but oxycar bonyl am no- 2- phenyl et hyl |
' 52. 4 /

an%-g-g%eﬂ-ﬁ]qtﬁéﬁ SO(:ZEﬂ¥oro -3- . T d

l ﬂ@thoiv&(eh#ha/ [2)-A16bir6-®etri flbrorhBthgl &y -gHethy]- bﬂmﬂ?cﬁnéﬂ_
of THF were added N-t-Boc- Dphenyl gl yci no
15 2.4(1H,3H)-dione 1f

To  5-bromo-1-[2-fluoro-6-(trifluoromethyl)benzyl}-6-methyl-3-[2(R)-

tert-butoxycarbonylamino-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 resulting 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 NaHCO;. 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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(11.7 g, 49.2 mol ) and triphenyl phosphine (15.5 g,
59.1 mmol ), followed by addition of di-tert-butyl

wazmdieaspoxyl ate (13.6 g, 59.1 mmol). The r esed1/Us104/021593

10

15

20

25

yel |l ow sol ution was stirred overnight. The volatiles

wer e evaporated and the residue was purified by silica

gel with 3:7 EtOQAc/Hexane to give |l e as a white solid
(23.6 g, 39.4 mol). M5 (C) mz 500.0 (MH+-Boc). Step

| F: Preparation of

Grdu?y, RTheavolatile? wiereegapertabed| dndShé Zesidugoras-@irtitioned between EtOAc/
nmet hox 8hen |)-1-[2-fluoro-6-(trifluoronethv

k?éth/ﬂ%/ bﬁ;ﬂrgw‘r Phasgwas-dred( qyes N SQen &Evapgratien gave 1f as a

5}76? ?"?%4 1 &7 & U, Firokf M WAL RIBERY 5 hRANGYIHY; §798E 8V (m, 6H),

t531- smt(ﬁmmrdtrmylsamnnmﬂ) Mswi)ewyh& ORMH i di ne- 2, 4
(1/f,3/i/)-dione | é@ in 30 m./90 niL of
H2q / di oxan?e[Z(R) amptrOe hﬂyl@thﬂd,ﬂv@r oserdarethoxyphend)-3-(2,6-

h ox []Yé; E 'p%i%C 5 1%? R@-&g@eml %ﬁsg%’l%gé %Sdilng Re same

t béBéﬂ_Fb J&Emﬂe@ itHls example. _
etraki s(tri phenyl phosphi ne)pal l adium (2.9 g, 2.5
mmol ) was added, the tube was sealed and the resulting

: xt‘be‘%a _heath_,‘

V@m&&m\&ﬁ&hbﬁ/ﬁh&eﬁm @ImmoroTb@tﬁfmo%métﬁﬂ)m&ﬁ]f6erﬁa}i6ﬂ

by evaporatlon and the residue was partitioned between
Dibadmat2, 4 (1) A dhg organi c solvent was evaporated
and the re due was chro

Et OAc/ Hexane® t o giPEPRYY : og &gﬁﬂﬂ%’?m%’gh%ylg}g}'lﬂ -Sik2-fluoro-3-
S@kinbxyp Tx'@hﬁ)-ygblfﬁi@fr&@ldrﬁhﬁ)@o@etg}/ }9&2371 1508k thyWByimidine-

di ssolved 1n he resu ting
ya#(1&48 Bpdione dfi (fvas 9st mmaddinat 04 mirmf eavpendtiler eerfeadded ethyl 4-

CEIMORiYTAS (Bl B VBRAD DML Dose i‘%@ﬁ Bamol’ Kher reflux
b t
OthfS” € ol%l%f@t Ve r@éd gﬂsrﬁﬁé(?lfr% .%%%an’%)fe,d S E:f{t JGHN%R&?M@ and the

f as ow oi |
(\@]Kﬁlaé dre@ Q8mpsed.3H) Th8. 7&idhe59vdsm chibihatographed with 10:10:1

EtOAc/Hexane/Et;N to give 1g as a yellow oil (3.0 g, 4.65 mmol). MS (CI) m/z 646.2
(MH™).

Step 1H: Preparation of 3-[2(R)- {hydroxycarbonylpropyl-amino }-2-phenylethyl]-

5-(2-fluoro-3-methoxyphenyl)-1-[2-fluoro-6-(trifluoromethyl)benzyl]-6-methyl-
pyrimidine-2.4(1 H,3.H)-dione 1-1

Compound 3-[2(R)-{ethoxycarbonylpropyl-amino } -2-phenylethyl]-5-(2-
fluoro-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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5.32-5.61 (m 2H),

546.0 (MH).
W®20020&R)16an no- 2- phenyl et hyl ] - 5- (2-f | uor o- 3- neEPdIDKYPhELR1593

yl)-1-[2, 6-

di f | uor obenzyl ] - 6- net hyl

I f.

thi s exanpl e.
ar bonyl propyl -

{et

6.74-7.56 (m 1IH); M5 (Cl) mz

-pyrimdine-2,4(1//,3//)-dione
| was nmade using the sanme procedure described in

Step |G Preparation of 3-[2(R)-
am no} - 2- phenyl et hyl | - 5-

hoxyc
é\r@u@ AePRYLY JHEhRy) ymacroporous strong cation-exchange column to

Jcogeert I

r net

n@ sgl{ r

pyrlm

LyopBligRph Py RANE

ione |

¥b1id 1-1 st

t}e sodium salt (1.58 g,

CZWDﬂﬂﬁkd 3 'HZ(IHR- €CD{BDRS nresny. ety bH,52. OQ(§ |31 0:08-2.19 (t, J =

rrethoxy hen Qﬂ [ 2-F1 uor o- 6Hgtr|fluororrethyl
Hp 249363 e/ =27.28 H, 2H/ 3.$8 s, GHB, 4154

6L ﬁeﬂﬁy

DR g7 4 T THRSTEO NS AERSS ARG T 2%

gbég Z%'{)L's.%-s.sz
42%'1(18eth0d 5)

m, 9.4 mMvihe fiMfowehg I@fdpdiinddt weke Hnthdkeledi Stbrdiid1@ the above
reactl on m xture vvas cooled to anbient tenperature and

tiheceduteat i | es were renoved. The resi due was

chr omat ogr aphed wi t
I g as a yell ow oj
646.2 (MH).
{ hydr oxycar bonyl propyl -a
5-(2-fluoro-3- nethoxkphﬁny
et hyl ) ben2yl 1- 6- met hyP pyri
1-1 Conpound 3-[2(R)-
{ et hoxycar bonyl propyl -
f I uor o- 3- met hoxypheny!l ) Ry-[2-f1 ug
) benzyl ] - 6- net hyl -

3.0
Step

X
ari no} - 2-

g, 4.5

S

pyrim di neg ;

10: 10: 1 Et OAc/

@

| 3#) -

EMY et hyl ] - 5- ( 2-
b- (trifluoronethyl

di one |

(2.6 g, 4.0 mol) was di ssol v&d in 30 nmL./ 30 nmL of

exane/ Et 3N to give

THF wat er Saolid NaCH (1 6040 m'ml\ was added _and
thel regul thi ng NyiRX)-KL1E was Im@@_edlt atMgg 0¢ ovegni ght|.
Thel m xt urle was cool ed t§ arbien t enper ett,wlgthg@g)the
voljatil es |were

1-1 i—ﬁ/\/\coz“ 631.60 632.2 26.45 (5)

1-2 E_N/\/COZH 617.57 618.0 2.777 (4)

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

Step 11: Preparation of 3-[2(R)- {N-methyl-N-hydroxycarbonylpropyl-amino } -2-

10 phenylethyl]-5-(2-fluoro-3-methoxyphenyl)-1-[2-fluoro-6-(trifluoromethyl)benzyl]-6-

methyl-pyrimidine-2.4(1 4,3 H)-dione 1-4

\0)\
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evaporated. Citric acid was added to the aqueous

solution until pH = 3. Extraction wth Et OAc fol | owed
whyooeweqes at i on of sol vent gave 1.96 g of a whPeBUS®N4/021593

The gel waspassed through a Dowex MSC-1 macropor ous

strong cation-exchange colum to convert to sodi um

salt. Lyopholization gave white solid 1-1 as the

sodiumsalt (1.58 g, 2.47 mmol ). 1H NMR (CIBCI» d

1.69-1.77 (m 2H), 09 (s, 3H), 2.09-2.19 (t, =

7.35 Hz, 2 coman 15B(Q@45 wmely7inzsmi, MeQH, f@ngféde(hyde (0.0475

Aihonf il o) ﬂsi’y 853 0% Rilyprbige 2037 ol Afer

(0Veink R sRakirdg) @ofripoh MV AGw EOpREIEACS, Oyv%pe mtmsﬂ eHPLedMs (CI) m/z

according to the above procedure.
m@QS(MH()Rﬁ#\ZWI NasthodR) ( Vet hod #) 1- 1 j- N CO2H
631. 60 632. 617.57 61 777

> 1-3 645, 62 06‘%1%@%&91“} SHVECP iz eaﬁg?%‘trfgo# She above
%h&%ﬁﬁ%? {N—nethyl N- hydr oxycar bonyl propyl - am no} - 2-
phenyl et hyl | - 5- (2-f1 uor o- 3- net hoxyphenyl )-1-[2-fl uoro-
6- (trifluoronethyl)benzyl]-&

met hyl - pyrimdine-2,4(1/1(, 3/}])-di ¢ 1-4 Owe
R—N
)I( 0~ °N F
I
R6
F,C
No. -N(R5)-X-R¢ R4 MW. Mass tr
(Method #)
1-4 z_N/\/\COH Ph 645.62 | 646.2 2.231 (4)
I 2
- Ph 659.65 | 660.2 2.235(4)

1-6 | pn™>"cou | cyclopentyl | 637.64 | 638.3 | 2259 (4)

1-7 i—N/\/\COH cyclopentyl | 651.67 | 652.3 2.294 (4)

1-8 | p™"Ncop | isobutyl | 625.63 | 626.0 | 2.504(4)
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cr o 1-4To conmpound 1-1 (0.045 mml) in 1 nm MeOH,
for mal dehyde (0.0475 mmol) was added foll owed by

wa@adasooTes of 8 M BH3: Pyri dine (0.0475 mol ). APCEBUS2004/021593

10

15

20

over ni ght shaki ng, compound 1-4 was purified by prep.
LC-M5. HPLC-MS (Cl) nlz 646.5 (M#), tR = 2.23 1,
(method 4) The foll om ng conpounds were synthesi zed
according to the above procedure. O RN N R F3C No.
-N(Rs)-X-R6 R4 MW Mass tR (Method #) 1-4 Ph 645.62
ft 646.2 2.231 (4) 1-5 ft ERMMBBE@S5 660.2 2.235 (4)
1-6 " CO2H K cycl opentyl 637.64 638.3 2.259 (4) 1-7
CO2H K cycl opentyl 651.67 652.3 2.294 (4) 1-8 CO2H K

he L rEPAAMEDIE YL]-5-(2-CHLOROPHENYL)-
:3-5[?@%% -Y%%%%L%R@YL-}W 2E2r Bl EETﬂ\L(LT- SIENYL)
- ( 2-[CHiL CBRBIGEIF). HOROMETHYL)BENZYL ]-6-METHYL-PYRIMIDINE-2,4(1 H,3 H)-

| - [ 2- FLUORO 6- ( TRI FLUOROMETHYL EBENZYL] - 6- METHYL- PYRI M

DINE-2,4(1J7,3//)- DIONE  DIO

@\/\ I
Y N
NH I«
o N F
HO 0o F.C j

3
2-1

Step 2A: Preparation of 5-bromo-1-[2-fluoro-6-(trifluoromethyl)benzyl]-6-

-dione 2a

5-Bromo-1-[2-fluoro-6-(trifluoromethyl)benzyl}j-6-methyl-3-[2(R)-tert-
butoxycarbonylamino-2-phenylethyl]-pyrimidine-2,4(1H,3 H)-dione 1e was dissolved in
20 mL/20 mL CH,Cl,/TFA. The resulting yellow solution was stirred at room
temperature for 2 hours. The volatiles were evaporated and the residue was partitioned
between EtOAc/ sat. NaHCOQ;. The organic phase was dried over Na,SO4. Evaporation

gave 2a as a yellow oil.

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

(trifluoromethyl)benzyl]-6-methyl-3-[2(R)-amino-2-phenylethyl]-pyrimidine-
2.4(1H 3H)-dione 2b
To compound 2a (40 mg, 0.08 mmol) in 0.25 mL/0.75 mL of

H,O/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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A cr NHO o F3C 2-1 Step 2A: Preparation of
5-brono-1-[2-fluoro-6-ftrifluoronmethy benzyll -6-

woredospb78s r 2( Rvam no- 2- phenyl et hyl | - pyri m di nep@r/g§1004/021593

10

3/1)-dione 2a
5-Brono-1|-[2-fluoro-6-(trifluoronethyl)benzyl]-6-nethy
| -3-[2(R)-tertbut oxycar bonyl am no-
2-phenyl ethyl]-pyrimdine-2,4(1//,3//)-dione | e was
di ssolved in 20 nl/20 nL CH2Cl12/ TFA. The resulting
yedlingytes embidng remperatyrd, rthe dpregipitatro wvas aepered &y efiltigtion and was
hout.s., The v Ll es. e evaporated and the residue
\RHE‘%‘B%P}’ PfePoﬁléawgé? BIYSAPE Ope/ sat . NaHOCS3. The
organi ¢ phase was dried over Na SC . Evaporation gave
2a as a yellow oil. Step 2B: Preparation of

. r bbhylpropykamino } -2-phenylethyl]-5-(2-
il

hlosoneR T kOB oo Ry tbe e SR BTG PG 13-
4% 1My, 0.08 mmol) in 0.25 nlL/0.75 nL of

HZO dioxane in a 4 nL vial was added 2-chl orophenyl

bor oni ¢ aciTd ¢onfpouidd 2bo(0)03ameadpih Unmic MM aswccinid sengialdehyde

é@ﬁéﬂ%hl’)f\%s%%&qﬂ g{l}%g&gﬁg addition o 8%%3@%}&({}&9 &9& Enrr]neol). After
%ﬁ% %x%ﬁ&&%%ﬁd@%ﬁmm@wﬂﬁf%iwr ;Q-L%‘:MEJE M. (@Q}gm/z 618.2

was added. The resulting m xtudre was seal ed an
iipeEi9dk atl.000 (ethodd) ni ght . Aftercooling to anbi ent

tenperature, the precipitate was rempved by filtration

and was purrli"hlei @Z‘OB’W%F%‘BPO‘H@-SNS"‘E@OS thesizsg) aceprdipgy o the above
- - {hydroxycar bonyl propyl - am no}

%‘%&?ﬁw et hyl ] - 5- ( 2- R

chl orophenyl)-l-[2 yor o-6- (trifluorey
)ben2y|]-6-msthy|-'di ne-2%(1 /1
HO

N
NH)\
0
(¢

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

2-1 CF; 2-Cl H 618.02 | 618.2 1.005 (1)
2-2 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)
2-5 CF; 3-ethoxy H 627.63 | 628.3 0.913 (1)
2-6 CF; 3,4-methyl-enedioxy 627.59 | 628.2 0.932 (1)
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di one 2-1 To conpound 2b (0.03 mml) in 1 nm. MeOH,

succi ni c sem al dehyde (0.03 mmol ) was added fol | owed
wyooadaiiits on of 8 M BH3: Pyridine (0.03 mml ). ®E1/882004/021593

over ni ght shaki ng, the conpound 2-1 was purified by

prep. LCM5. MS (Cl) mz 618.2 (MH#) tR = 1.005

(method 1) The foll om ng conpounds were synthesi zed

according to the above procedure HO No R2a Rla Ri b

A\

P el S Y ~a O

MW vasst R (vethod—#)—2=1CF312=¢ 61802 6182
NOQ5 Rb) 2} 2 CFBL2-F H 6Ris57 BOALW. 0| Mess( 1) 51494
(6) |2-3 CF3| H H 583.58|584.3 1.D00 (1)| 5.572| (elethdd4)
CF3-13—i-soprppyl—H-625-66—626—35-882{1)—2-51€F3
3-ptlhog¥; H $27. 6BF628. 3 03-QIB ([L)51256 [Cl638.2 0.979(1)
3 4+rethy—bredi-oxy—627-59—628P20-9321 {1} Net—R2a—Rd
Ao |M BF; Maps 3 et hod #H 2- 7| GB3.62- [F 588 QH| 63.455(6)
61812 0. 970/ 1) 2.8 'CF3!3-pethyl !l H 597 81 59812 5 455
(269 | @R LCH 2.F 3- m?Bhﬂ&Mo:gﬁl-6ﬁ9.6§42-6124- 320.80616)2-
E 2-1FE 3- net oxy. 581 591582 2 32 (ﬁ)
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- CF3 3,4-O-CH,-CH,- 625.62 | 626.0 | 4.774(6)
12
2- CF; 2-F 3-methyl | 615.60 | 6162 | 6.381 (6)
13
2- CF; | 3-isopropyloxy H 641.66 | 6422 | 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(1H,3 H)-DIONE

e

F

/
NH31 CF
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10

15

10 2- CF3 3-d H 618.02 617.9 5.216 (6) 11 2- CF3
3,4-0-CH 2-CH2- 625.62 626.0 4.774 (6) 12 2- CF3 2-F

w@20080bmibs 615. 60 616.2 6.381 (6) 13 2- CF3 PCT/US2004/021593

3-isopropyl oxy H 641.66 642.2 6.676 (6) 14 EXAMPLE 3
3-[2(R)-{2-[ 5- TETRAZOYLPROPYL] - AM N q

} - 2- PHENYLETHYL] - 5- ( 2- FLUORG 3-

METHOXYPHENYL) - | - [ 2- FLUORO- 6- ( TRI FLUOROVETHYL) BENZYL] -
6- METHYLPYRIM DI NE- 2,4(1//,3/Z)-DIONE OV N NH CF \ /

Steb 3A:3 N=BiS2ERD)- &kyaﬁeﬁmbﬂ}ammg}gmm@gﬂéﬁmgm
-f 1. o

-APEAR |3ry di ne- 2, 4/f 3//) d| one 3a Conpound | f
) was dissolved in acetonitrile (5
m.) and di (S)ﬁmoomyllﬁth)@l mgho. menr(lSIZ vy, diolvednimlagetmatrile (5 mL)
added, followed by the addition_of
20¢h Ausaprnystvli aning £2 v, 4 mmol Waspdied, falloyed,py thepddition of

mﬁﬁ'{)fﬁ{)g%tggﬁltﬁ { heﬁgéb%r m}xﬁ)lroﬁ*ﬁé Tea}{lﬁlélgtr%lb(ﬁ?f ‘aega[]ereﬂuxed for 16

evapor si due was puri
GbaRMtohgdil éphsre evaporated and the residue was purified by flash chromatography

(silica, 5 % MeOH/CH,Cl,) to give compound 3a (115 mg, 94 %). MS (CI) m/z 613.3
(MH").

Step 3B: 3-[2(R)- {2-[5-tetrazoylpropyll-amino } -2-phenylethyl]-5-(2-fluoro-3-

methoxyphenyl)-1-[2-fluoro-6-(trifluoromethyl)benzyl]-6-methyl-pyrimidine-
2.4(1H,3H)-dione 3-1

A solution of 3a (38 g, 0.06 mmol) in toluene (5 mL) was added
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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(silica, 5 % MOH CH2C 2) to give conpound 3a (115 ny,
94 %9. M5 (Cl) mz 613.3 (MH). Step 3B:

W®20020R62- r 5-t et razoyl propyl | - am no) PCT/US2004/021593

10

15

20

- 2-phenyl et hyl | - 5- (2-f | uor o- 3-
met hoxyphenyl )-1-[2-fluoro-6-(trifluoronethyl
")ben2711-6-net hyl -pyrimdine- 2,4(1//.3//)-dione 3-1
A solution of 3a (38 g, 0.06 mmul) in toluene (5 L)
was added tributyltin azide (42 ng, 0.12 mmol), and
the reaction m xture was HEQABPIE 4100 OC for 14
hours. The m xture was cool ed, partitioned between
Et OAc and 1IN NaCH, and the organic |ayer was washed
Wit e n [
2R R Eno NI ARRAAD Sy LRHBEAR T L S0 rLuoRo-3
puthTmmnmﬁha)sh[z; brmmalm@BaNbYL](@MEirm-Pi’RI%DrNE-2,4(1H,3H)—
MeOH CH2Cl 2) to give compound 3-1 (10 ng, 25 9.
HPLC-MS (Cl) mfz 656.2 (M+)DIQNR = 2,128 nin, (nethod
4) EXAMPLE 4
3- [ 2( R) - { HYDROXYCARBONYLPROPYL- AM NG} - 2- CYCLOHEXYLETHY

L] - 5- ( 2- FLUORO 3- XYPHENY®) - 1¢7
6- DI FLUOROBENZYL] - 6 HYL-PYR ,
DI ONE Ove Step 4A: Preéeparatibn

1- cycl ohexyl - 2- hydr oxyet Ryl %i(btar 4a A solution of
N-(t-butyl oxycarbonyl ) dycl Bhexy! gl'yeine (2.0 g, 7.77
mol ) i n anhydrous THE/(10 ni) ooled to 0 OC
Borane solution (1 M|in THF, 15. , 15.5 mmol ) was
added slowy and t tion m e was warnmed to
roomtenperature and stirred for 2 hours. The reaction
was quenched with MeOH (5 ni), volatiles were
evaporated and the residue was partitioned between

wat er and Et OAc. The organic | ayer was vvashed W th

sat ur at ed NaHCO3/ wat er, brine, dried odi
Step 4A: Preparation of tert-butyl 1-cyclohexyl- -hvdroxyethvlcarbamate 4a

A solution of N-(t-butyloxycarbonyl)cyclohexylglycine (2.0 g, 7.77
mmol) in anhydrous THF (10 mL) was cooled to 0 °C. Borane solution (1 M in THF,
15.5 mL, 15.5 mmol) was added slowly and the reaction mixture was warmed to room
temperature and stirred for 2 hours. The reaction was quenched with MeOH (5 mL),
volatiles were evaporated and the residue was partitioned between water and EtOAc.
The organic layer was washed with saturated NaHCOj/water, brine, dried (sodium
sulfate), and evaporated to give tert-butyl 1-cyclohexyl-2-hydroxyethylcarbamate 4a
(1.26 g, 66.7 %), MS (CI) m/z 144.2 (MH -Boc).

Step 4B: Preparation of 5-bromo-3-[2(R)-tert-butoxycarbonylamino-2-
cvclohexylethyl]-1-[2, 6-difluorobenzyl]-6-methyl-pyrimidine-2.4(1H,3H)-dione 4b

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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sul fate), and evaporated to give tert-butyl

| - cycl ohexyl - 2- hydr oxyet hyl carbamate 4a (1.26 g, 66.7
wWOR00sMI16CI ) mz 144.2 (MH - Boc). Step 4B:  PCT/US2004/021593

Preparation of

5-brono-3-[2(R)-tert-butoxycar bonyl anm no- 2-

cycl ohexyl ethyl j-1 -\2,

6-di fl uoroben2yl ]-6-nmethyl -pyrimdine-2,4(1i/,3//)-dio

ne 4b A solution of tert-butyl

| f6ry ¢ lbasyand? voltlen Xyt ivhpsrateBANEhE réade63ds Partitdnb@ between

mmol) in THFE (10 nL) was treated with

5s@p@m§ NalieOs/thiCF pib EBARz yThe erganic layer was dried (sodium sulfate),

i m, di ng- L L] o3/ 1).-dione, ld. I 2. 62 .
S R R e AT T EE R
a@&h B&ind! AR EI%RE, WK, %E)hm (CI) m/z 456.1, 458.1 (MH —Boc%
di -tert but y[ azodi car boxyl ate (906 ngy, 3.93 mvl) was

|ntroduced The reaction mxture was stlr_red at
no- -chlicﬁlexylethvll 5-

S@Z-ﬂhaltoeﬂnmﬂid%@l%amﬁz %ta%&omf{aﬁvﬂr@ﬁeth@l b%ﬁ%dxﬂ@? A(1H3H)-

dried (sodiumsulfate), evaporated, and purified by
f damk 4chr omat ogr aphy (silica, 25 % Et OAc/ hexanes) to

gis\ée 1C?WNE|_?_U Igd%g@)o él._g'i(ga 9%[9) tp}(%(‘p%t?o&ywﬁgﬁr?% cyclzohexﬁet}lyl] 1-[2, 6-
3 difﬁ{o%behsﬁj GQH&HWM&QH%'?J@PPH% &¥id AR X1 RtHY L H95mmol) in

1 uoro-3- met hoxyphenyl)-T-r
10 6be|mzfehe/ﬁt©]ﬂ@tw¢rje- Blyowlt liyﬂxetlmlretherd (2042/22 4ml) v8sJadded 2-fluoro-3-

G °”lee%§v@ervmmf afid. B33 aag,aazr%raﬂwaaadn@nzatewa&ﬂ&mer = 05

I uor oE’enzgr1 T g ac&g)tn h’ﬁ”‘tﬁﬁfr iwr%S dcller?éyéenﬁ , 3/ }\I)ztglr olnoe minutes,
4lnet(akls(1nghen]ylﬂﬁ»spl’nné)) palradimen ﬂ@n(@/OEtxﬁgv thﬁyrhme) ghyadded and the

di met hyl ether (20/2/22 dded 2-f1uqro- 3-
nré?aHBSt’%/ BHEHA Ué? Hated a&ﬁ% 39?2 1t yndoy Namplihe 1gpgfion mixture was
15 S ; ait #ﬁh&pbg%%nﬁé WAE ok, Or}fé %&aﬂlg 1% vsfag:}ﬁ-nfg (sodium sulfate),

on mxture was deoxygena W th
MeRagoested, tagd lpaﬁﬁsd by flpdtechirdrpinograbhy €giliqaa B0 &6 EtOA {/Bxanes) to give
(208 ny,_ O. % was added and the .
compound 4c (348 mg, 32.3 %). MS (CI) m/z 502.2 (MH —Boc).

Step 4D: Preparation of 3-[2(R)-amino-2-cyclohexylethyl]-5-(2-fluoro-3-

methoxyphenyl)-1-[2, 6-difluorobenzyl]-6-methyl-pyrimidine-2.4(1H,3H)-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
NaHCOj/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 compound

25  4d. MS (CI) m/z 502.2 (MHY).

37



reaction m xture was heated at 80 OC overni ght under
N2. The reaction m xture was partitioned between brine

w@anasb . The organic | ayer was dried (sodi uPCT/US2004/021593

10

15

sul fate), evaporated, and purified by flash

chromat ography (silica, 30 % Et CAc/ hexanes) to give
conpound 4c (348 ng, 32.3 . M5 (Cl) mz 502.2 (MH -
Boc). Step 4D. Preparation of

3-[2(R) -am no- 2-cvcl ohexyl et hyl ] -5-(2-fl uor o- 3-
Mohe@bnmat;d@f 3-[2(R)- {hvdroxycarbonvlpropvl amino}-2-

: TIE 5 Aifftofabenyii-6 et fy-
ddﬁﬂi-afn@wdﬂm(cﬁom 1\Nas added TFA (2 nL) and the

reaction mxture was stirred at anbient tenperature
for 1 hour.A voution bEeommuad dddjho me, 6d2amaiot) e megiwindl@ mL) was

s partitioned betwe satyrated Na / a ..
EAdepd suorlpic mawﬁleyqeéﬁg 2 APt sguahom, Ll W&Hi&/ the addition
rief ned 2b e S
YRR AR DY SN SR SRR L B s
(tEinperature HRA. idbug. I\/Mb)atﬂsaperé Evaperapdamt themesidue3wsAfurlfied directly
hydr oxycar bonyl pr -am nol- 2- )
E‘i%ﬂ’réh%g NeetlHy %la‘t)%elt%ns Pl 7?2 o Mel/hEL( e giecompoppd 4-1 (5 mg).

6 nmet hyl pyri m di ne-
M@)‘%ﬁ?g@gl one 4-1 A solution of compound 4d (10
ng, 0.02 m[XR)-Fhydbiwasionyrofy)- amm}aﬁdgdosa@mthylps (2-
sem al deh m(bﬁ n'? 15 % aqueous solution), fol
qr?ré-raeémf nyj}- ﬂa-rfhmq-é&mfh%oménftbyl&kenaymﬁymetwepynmldme-

I. .

SR 0o M M BT loc RSN e 10
vvas purifi ethedifslRetihy comppusdamatd \smﬁésrzqal adoerdihglttd) rtge above
wth 7% MeOH CI"Cb to glve conpound 4-1 (5 ng). M
(mpyedwre: 588.3 (M) . 3-[2(R)-
{ hydr oxycar bonyl propyl - am nog,
- 2-cycl ohexyl et hyl ] -5 ( 2-

f 1 uor o- 3- net hoxyphenyl =T
) benzyl ] - 6- net hyl - pyrlis_n? dci

F
X
LS
R6

No. -N(Rs)-X-Rg Rs. R4 MW | Mass tr
(Method #)

“Bo(trifluoromnethyl

4-1 ?—N/\/\COH F | cyclohexyl | 587.63 | 588.4 | 5.350 (3)

42| pw™"Scou | CFs | cyclohexyl | 637.64 | 638.3 | 27.56(5)

43 | pw™"cou | CFs | cyclopentyl | 623.60 | 624.2 | 2.290 (4)

44 | ™"Scon |CFs| isobutyl | 611616123 | 6480 (6)

4-5 i—N/\/\/COZH CF; | cyclohexyl | 651.67 | 652.1 | 2.340 (4)

38



2,4(1//,3//)-dione 4-2 was synthesized using the sane

procedure and internediate 1d. The foll ow ng conpounds
wowes/0eyes hesi zed according to the above procepT/E52004/021593

No. -N(Rs)-X-R6 R 2a R MW Mass tR (Method #) 4-1

cycl ohexyl 587.63 Y 588.4 5.350 (3) 4-2 COHCF3 Y

cycl ohexyl 637.64 638.3 27.56 (5) 4-3 J- N COH CF3

cycl opentyl 623.60 624.2 2.290 (4) i H 4-4 SN - Co2H
3Tsobutyt—611- 616123 6. 480 (6)1T H¢E-5 hj0, H CF3
CNQI phexyN(Rs3X-B7 652.R22. 34R4 4) NHvIW\lo Mas Rs) - Xr R6
R2a R MV Mass tR (Method |#) 4-6 CF3 i sobutyl 6Z5e@®d#)

20 Lo T =l o Lo NN ARV A\ 11 A I mis Al A0~ ~AANIN D A1
U L. I9Jd9 () UL C—— DUUUL yl VoJ. U U0 U Z2. U1

4% 4- 8 CFS_irsebufty| | 597, [58s8alyl0 D663 [ 836.0 | H2.593 (4)
EXAMPLE 5 3-[ 2(R) - { HYDROXYCARBONYLPROPYL} AM N/ g
—o—PHENYLETHYLT =5 ( 2= CHIOROPHENYL) =
47 | o | CFs | isobutyl [ 639.66 | 640.0 | 261 (4)

4-8 oy CF; | isobutyl |597.58|598.0| 2.571(4)

EXAMPLE 5

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
N |
NH
J B F
0~ "OH CF;

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

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

A suspension of 5-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 nitrogen. The solution is cooled to ambient temperature, 2-fluoro-6-

10  (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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| - [ 2- FLUORGO 6- ( TRI FLUOROVETHYL) BENZYL] - PYRI M DI NE- 2, 4(
[/f,3 fi/)-DIONE Step 5A: Preparation of

wh20s00me6sd - r 2-f | uor o- 6- PCT/US2004/021593

10

15

20

25

(trifluoronethyl)benzyl]pyrimdine-2.4(1//,3//)-dione

5a A suspension of 5-bronmouracil (31.0 g) in 300 nmL of

di chl oroethane is treated wth

iV,0-bis(trimethylsilyl)acetam de (80 niL). The

reaction m xture is heated under nitrogen. The

dednud-il 4§ 2-fluere édtréhlotmnahbh)lmmtylﬂmnmiﬂ'ateuz,é(lf231ﬁ]-dlion©- $a. MS

f(tri fl uor meth ﬁenzyl brom de (50 g) is added and

ﬁ@”i‘/éééé Witk is heated overni ght under the

ni trogen. The react| on is cooled, quenched with MeOH,

and partitioned between dichl oronet hane and water. The

StepasB:C | aPedparasionas B €d(Ry-dohinb2-preeny itk vEdS -bsoale-Ui2-fluoro-6-

sul fate), and evaporat ed to give a solid. The crude
gromethayl)b -Ryndipg-R.AekHhaH)-diq 5red and washed

vvlth et her hreet| OV|d|ng4 . i}

5-brono-1 - fI uorong&(n?rl fluorone hyI ) benzyl ?py ok [2 ﬂuoro 6

mﬁrfﬁloﬂ(nhdtl/xyl)ﬂehiylwy@mdﬁlaa NBH(%J’))leﬂleZ 53660.0,g, 363 ﬂlmol) in THF
. Step 5B: Preparation

31§02(rﬂa) -V tﬁ@atgd ﬁn%yr(ébﬁyiqusarb%&w a-phouylglysmngl 613-6 g, 57.5

\ onr}%lf)l e i\n@%&g]&) %)%r}fey{go %yﬁ f H‘[r%&l? gtu gdrogig I.)e}rr&@ture, then di-fert-

(bhfylizbuﬁmaﬁylaw ()18&11%,3/78 P¥irhal) GraReinBodided fin aé‘ie}alopaan@as over 5
5a (19.2 g, 52.3 mD in THF (180 nL) was trea
whinhtes./The mpxrag wwareécm yoom tsrapesaurefog 1 § &pwo pdfélmenaé THF (90

5\§a35% Y Oa%hd t eﬁ%ltéx:tlg hv‘s?a% eFtﬁS?é’Qb B £a0cditdted Hc34.6 mL, 418

ure,

Ghmbg W Udb@Zadl heresxivhahikndrd Svdd sfirred St SOMIDKr 48BBours. After

i ntroduced in several Oportl ons over 5 mnutes. The

dilation evithaethyk aeetasel (200 ndontheesnhidr wes fidteredr washedowith additional
t | F (90 . dded
SO B e S, B3 S DS BIADE AR o whie

3@@(@#(1}@@ (CRNA/z1488.0r 8RO (M Xture was stirred at 50
C for 40 hours. Affer dilution with ethyl acetate

(100 nL), the solid was filtered, washed wth
ldiLgonal o o aration of 3-[2(R)-amino}-2-phenylethyl]-5-(2-chlorophenyl)-1-[2-
fluoro-6-(trifluoromethyl)benzyl]-pyrimidine-2,4(1.H,3 H)-dione 5¢

To compound 5b (10.45 g, 20 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 N, 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,O. The organic layer
was washed with brine, dried over Na,SO,, concentrated and purified by column
chromatography on silica gel with ethyl acetate/hexanes/triethylamine 500/500/6 to
800/200/7 to afford compound 5¢ (7.26 g, 70 %) as a white foam. MS (CI) m/z 518.0,
520.1 (MH").
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ethyl acetate (100 nL), and dried to give conpound 5b
(26.9 g, 98 %9 as a white powder. Ms (Cl) nmlz 485.0,

wa@8ws00711b4+) . Step 5C. Preparation of PCT/US2004/021593
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20

3-[ 2( Rvami no} - 2- phenyl et hyl | - 5- (2- chl or ophenyl VI -1 2-

fluoro-6-(trifluoronethyl

")Ybenzyl]-pyrimdine-2,4(1.//,3//)-dione 5¢c To

compound 5b (10.45 g, 20 nmol) in di oxane/ wat er

(180/20 nmL) was added 2-chl or ophenyl boronic acid (6.26

GtepdID:m| Prmachtmamz(ml&tﬂcﬁqg rb@RA0proppl-mindhe-phenylethyl]-5-
deg ,

I) was added and the reaction mxture was heat ed at

OC for 16 hours. The reaction was partitioned
bet ween Et GAmietnck 6REdmphindBg@nl @, 7.89 enmeod)s ethgk Hédomobutyrate
with brine, dried over Na2SO4, concentrate

fusrrid ammlm RO by HohfymoI s YIEGNAD oy as refluxed

ST B PEAPEARATIEA, il e APy O irtiihel Bdyeen B1OAC and
\g&g Z’{f;?lat;gﬁmgga%eﬂ[\f)asmishﬁ 8:ifh, broie) dded Mtr)NSSER, &dbcentrated and
Petifeky &ybonsﬂlbmapw chmlhfegtanhbhem et #liFg - 5gel  with  ethyl

- 2- f 0
(agetg@h%ﬁﬁfégﬁﬁéﬂagflallmr% ?(?/?(?(5/2 /tg)z{ rl(l) néé) é)@l%\@ %J]thu ?eg’o 0%) as a

H@@isﬁ@lyﬁp Ms dCly m/7 6982 remal2) (Mighhy|  4- br onobut yrat e
?§6m_ 23.79 mmol) and K2C38 (2.2 g, 15.86 mml) in
MeCN (80 m.) was refluxed for 16 hours. MCN was

epyed, apldngidh o%':;%amyd%{yd&m&%p% RGED-FhiidnGtethy1]-

eu w trT

& (2e¢hl 86 Slienh)- 1ISQ- ﬂ@memttﬁﬂhadn@ﬂdmamyiwm&mm WAL 3 H)-
chromat ography on silica gel wth ethyl
/ hexanes/triethyl am ne 400/600/7 to afford

d 0 || h
o352 ot PP e 5 653 b o

@@n{@ E&Nowed by NaOH (1.588 g, 39.7 mmol). The mlxture was stirred at 50 °C for

{hvdr oxycar bonyl propyl - am no}-2-p enyI et hyl ]

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
5)

The following compounds were synthesized according to the above

procedure.
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5- (2-chl or opheny
-1-[2-fluoro-6-(trifiuoronethyl)benzyl

wo 2¢00758i ne- 2, 4( \H, 3H)- dione 5-1 To conpourdr/E82004/021593

(2.4 g, 3.8 mvl) was added THF (30 ni) and H2O (30
m.) followed by NaOH (1.588 g, 39.7 mmol ). The m xture
was stirred at 50 OC for 16 hours. THF was renoved in
vacuo, the aq sol uti on was washed with ether, and
coolfed a 0Q. Neufralizatjon Wwfh 10 % aq. citrig¢
aci d No6 oRm_ Ap6 | MmBey gadWa pridessilt at e, 'Rwhi cl
was |washed wi tih H2O|and driled to pive comﬁMﬁl‘GJdB‘ﬁ)l
(1. 8, 82N HPLEC-MBE(CHyntz 6041, 16061 (vH+),
tR + 2151 TI(met Hod|4)CFs R F6®@600B 6@nrdthod25)111‘41)e
fol lfowi ng conpounds|were synt hesi gegbéaicclor %gg (%o t he
abovye procedurle. o ¢ CHNo. R a Rip RPa MV

(Method #) 5-1 Q. H| CFa_604, T 6. 1
26. 989'25 5“-52 Fg%ﬁm c§§3 6178%7%18&?'%.48%%(82@)25.45
(5) |5-3 Eyano |H CF3|594.56 [594.9 b.548 ([6) 2544 (5 CH3
CF3|601.57 602 2 6 144 (6) 55 O] CH3 CH3- 618 02 617. 9
5. 1045.66] o [ H OF3 BB S5 P 54177 (8548(6) F

OCH3_F 567.56 /568,212 108 ( »
5-4 F CH3; CF; 601 571 602.2 6.144 (6)

—

5-5 Cl CH; CF; 618.02 | 617.9 5.104 (6)

5-6 F H CF; 587.54 | 588.2 5.172 (6)

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

5-8 Cl H F 553.99 | 554.1 2,137 (4)

59 | <l H | SO,CH; | 614.09| 6142 | 5.020(6)

5-10 F OCH; | SO,CH3 | 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(1H,3 H)-DIONE
cl
©\/\ I
HERN | l
NH
j 0" N F
OH cx: j

o)
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5-8 d H F 553.99 554.1 2.137 (4) 5-9 d H SO2CH3

614.09 614.2 5.020 (6) 5-10 F OCH3 S2CH3 627.66 628.2
wd. 2380114y EXAMPLE 6 PCT/US2004/021593

-[ 2(R) - { HYDROXYCARBONYL PROPYL- AM NO} - 2- PHENYLETHYL] - 5-

( 2- CHLOROPHENYL) -

| -[ 2- FLUORG 6- ( TRI FLUOROVETHYL) BENZYL] - PYRI M DI NE- 2, 4(

[ //,3"- DI ONESt ep 6A: Preparation of conpound rret hyl

hi
o 0 il Orshlon
aci d ( 6 dr’lﬁboi)chﬁv%bﬂeﬁﬁa@éﬁcuédxcpﬂl VoS gﬁfnlldl)(?rgl\/fe@H ¥§5p mL) was

hours. After concentration, the residue was tak
dddede tshifiri @ @eidafte deapd) \aad Hel solutionswats defhired NaHAG>Bours.  After
H20 and brine. The or |claye sdrleo(ll %
qQEeaEraion, nihe JgH %W@gt NP §i GH, ﬂ?qe and washed with sat’d aq.

(RSOl LI TE iyt R gyt et

g?rf@math&t (2echlabphetyhjgtetate 6a (1.08 g, 97.5 %) as a yellowish oil. GCMS (EI)
2-chl orqg)henyl ) - 3-(di met hyl am no)acrylate 6b CU O A

’§/6I 8¢ 188 & et hyl (2- chl or ophenyl ) acetate 6a (1.08 g,

5.85 mmmol) in DMFDVA (10 ni, 70.8 mmol) was refl uxed

for 16 hours. After evaporation, the residue was

$rep 6B ed Bregphtivnofahsthyledt Qgciambyh@iylsl (dig@thybiminb Yabrylate 6b

et hyl acetate/hexanes 1/3 tocil/2 to afford unreacted

met hyl (2-chl or ophenyl ) acet} (0. 67 g, 62 %

first, and then nethyl -~

2-(2-chl orophenyl) - 3- (di et hyl am no) acryl ate 6b (0. 38

g, 27 % 71 % based on recqyered starting nmaterial) as

a colorless syrup. M5 (Cl) |mz 240.2, 242.2 (MH).

Step 6C. Preparation

of 5- ( 2- chl AeRkEAYBE hiytil 12-@hkeophedilhdctta®l 63 (100DBES.BS mmol) in
DMFDMA (10 mL, 70.8 mmol) was refluxed for 16 hours. After evaporation, the

residue was purified by column chromatography on silica gel with ethyl acetate/hexanes
1/3 to 1/2 to afford unreacted methyl (2-chlorophenyl)acetate 6a (0.67 g, 62 %) first,
and then methyl 2-(2-chlorophenyl)-3-(dimethylamino)acrylate 6b (0.38 g, 27 %; 71 %
based on recovered starting material) as a colorless syrup. MS (CI) m/z 240.2, 242.2
(MH).

Step 6C: Preparation of 5-(2-chlorophenyDpyrimidine-2.4(1H.,3H)-dione 6¢

To a mixture 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 TMSCI (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 aq. solution was washed with ether, cooled in ice bath, and neutralized with

1 N HCI (8 mL). The precipitate was filtered, washed with additional H,O, and dried to
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To a m xture of nethyl
2-(2-chl orophenyl) - 3- (di net hyl am no) acryl ate 6b (0. 26

W@?200%/00863m0l ), urea (0.2 g, 3.26 mvl) and NaPC1/052094/021593

10
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20

g, 3.26 mol) in acetonitrile (5 n) was added TMsSC
(0.41 nL, 3.26 mmol ). The resulting m xture was
refluxed for 16 hours, cooled to roomtenperature, and
1.0 M NaCH (8 nL) was added. The resultant sol ution
was stirred for 20 hr, and acetonitrile was renoved in
‘ga@u@:(2-Ehbrm1enﬁapymimidmevhcﬁ(lmmediom toh @tlteg, 660%) ed a white
in.ice bath, and neutralized with 1IN HO (8 nL). The
ﬁ?lé‘LiMSt(g:tI)a”’(ﬁa%zzﬁ ?@‘E?EMH washed with additional HO
and dried togive

5- (2-chl or ophenyl ) pyrim dine-2,4(1//,3//)-di one 6¢c
StepléD:0, 6®réfaration af BHRichlwoplietlyl) N 2( {ligro16-@ri @t ofhethyl)-
224.9 (\MH). Step 6D. Preparation of
Mm&%&éﬂﬁ&i&ﬂ)—d@&ﬁ%oro 6-(trifluoronethyl)-

benzyl ] pyr 'T%] 9 sﬁ‘s%egmé‘&( Io/f / 5- é/ éh)lorGi)}?&@l)ggnr;ﬁhﬁe 2,4(1H,3H)-dione 6¢

suspensi on of

556 (18g§30 72 Fnﬁmbll@ lityhc)emtﬁﬂnﬂﬂ @i ak) Radbdded, ﬁs(frlrhetﬁyl@mﬁ)zﬁaamlde (0.36
in acetonitrile L@was added

mls(lt 44g wmqﬁxj P§<i tlvlrysalét@tgasﬁha@n(\@asssﬂwd for 1.2 hope )Afteregoling to
)&P e{tgrg}gér%du{-‘eq zsi%o% 3°ﬁﬁ§%n§0é§eg$>h§éé%9l bRide 2029 B:86 mmol) was

ingtor

2dédd) ahd®redtuk virds| rH@ﬁmEfthdS hewzy IThérapliclewadq@ehched By &hlition of
rmDI ‘?{ was added, and reflux was resuned for 16 hours.
éémlp)mdmg‘nmf@ﬁ% hewrshy fieg emqeeﬁatmn Keaesidee ey purified by

fgj* StLp! n%’%&}pﬁ% eho 1%%&8“ ﬁﬁr %tﬁynce t L)aglgs é h?o afford 5-(2-
g:hl(déﬁﬂleﬂﬂl) 1vw2tﬂhoe&hy(knm&aétﬁ&n@ef@93§yr%fhlﬂeoz af1fps &y-dione  6d

EORO 2oBh ¥Rk p white3okd.uMSO) ({2358 USPBAEMNY D) benzyl | py
rimdine-2,4(1//,3//)-dione 6d (0.25 g, 87 %9 as a

white solid. M5 (Cl) mz 398.9, 400.9 (MH). Step 6E:
@tﬁpﬁl‘ -at i orpr&faration of 3-[2(R)-{ tert-butoxycarbonyl amino}- 2-phf-nv516thv1] -5-

[2(R) {tert but oxycarbonyl alr? no} phenyl et hyI
. ﬂ 1 §

p o) , & By)-dione
pyrlmdl ne-2,4(1//,3//)-dione 6e A m xture of

£( 2- chIorophenyI)-I-[Z fluoro-6-
A mixture of 5-(2-chlorophenyl)-1-[2-fluoro-6-

(trifluoromethyl)benzyl]pyrimidine-2,4(1H,3 H)-dione 6d (125 mg, 0.32 mmol), K,CO;
(130 mg, 0.96 mmol) and N-(t-butyloxycarbonyl)-D-a-phenylglycinol mesylate (0.2 g,
0.64 mmol) in DMF (3 mL) was heated at 75 °C for 16 hours. The reaction was diluted
with ethyl acetate, washed with HO and brine, dried over Na,SO4 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).
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(trifluoromethyl)benzyl]pyrimdine-2,4(1/f,3i
;/)-dione 6d (125 ng, 0.32 mmol ), K2CO3 (130 ny, 0.96

wonraspoasd L/ - (t-butyl oxycarbonyl)-D a- phenyl pdHU51904/021593

10
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nmesylate (0.2 g, 0.64 nmmol) in DW (3 nL) was heated
at 75 0C for 16 hours. The reaction was diluted with
ethyl acetate, washed with H O and brine, dried over
Na2Sq 4 and concentrated. The residue was purified by

coI urm chromat ography on silica gel wi th ethyl
RasatiR) f3 v blaS(2A-g¢hlomphemyd)-1-[2-

B oS 818,0, 9200 (IR B0 S cp

3- 1 2( RVam ng; 2sesybiebmbhaded @ £ 2100BNRRmAY h DM (1 i) ws

fluoro-6-(trifluoronethyl) benzyeT pyTim di ne-2, 4(
[afljeddTIHA€0.6fmIT,06.5 mmdﬂmamcbﬁne ofixtmerpas stitrdleat ((Qorth 4etng:rature for 1.5

23 1) in DCM (1 s added TFA (0.5 nL, 6.5
% ”,ggs) ?%éerrﬁ%@@é @eméﬂ@t WA e%ﬂlprlsaﬁ%%[g&e%@mqe NaHCO;

f h r esj .
tvsaq?ea#dgdﬁ ?’EE é%tuts ysegt%-}lg %erﬁ&ﬁa%ﬂl ﬁd\?\g&s ggf&'ngg.ﬁd‘_?_éﬁ%anxc extracts
acue dried bagraX az\S@s aeokt:omeheate&wd pivechmpGomb 6f1€dl 20g)g avliSc(CI) m/z
extracts were dried over Na2S 4 and concentrated to

130, e¥hpOMEL)-6f (0.12 g). MB (C) nlz 518.0, 520.1
(MH). Step 6G Preparation of 3-[2(R)-
{hvdr oxycar bonyl propyl -am no} -2-phenylethyl]-
Btép26Ghl or dpéeration-df 3r[2¢R )- {lordeoxtycsrbonflpropy Daminoy ribplienylethyl]-
pyrlmdlne 224 Li/. 3|/ dlone % 1 Asolutlon of

sdr;aadiiehyde (15 vvt soI ut |on in vvater O 13 nm, 0.21

n MeCN was stirred at roomtenperature for 5

m nutes. B agsutior | ¢l Rempoard e6f ((8.1Mg, 78.19L)mmely and succinic
added and stirred for 16 hours. After concentrati on,

tsnr@larl@wd%l S Yepetutiondn vaters9.13mlp 0y mmegn AMeCN avsg stirred at

R B BB ! B5 TR B EVE AR st e
2tirdd Yol /@ h6@E. 4After 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"), tr = 26.98 (method 5), tg = 2.511 (method 4)

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

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

@\/\ 1
NH Cl
ﬁ o EEjF
0~ “oH CF;



EXAMPLE 7 3-[2(R) - { HYDROXYCARBONYLPROPYL- AM N g
} - 2- PHENYLETHYL] - 5- ( 2- CHLORO- 3-

WORMDBIBNEHENYL) - 1- [ 2- FLUORO- O ( TRI FLUCROVETHYLy GENR2004/621593
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YRIMDI NE- 2,4(1//,3Tf)-DIONE : NOw TCNHo | F O OH
CFStep 7A: Preparation of

2-chl or o- 3- net hoxybenzal dehvde 7a To a suspensi on of

3- hydr oxybenzal dehyde (20.12 g, 160 nmol) in HOAc (40
nm) was added careful l'y tBuOO (20 m., 176 nnDI) with
Step TAng.  Pheparatimotaf @ a eazald :

strongly exotherm c. Was IIo ] oc
stirred forl918 qq&ﬁnglonr Si}ya p?f‘z& ZOa&d g, 160 mmol) in

I t
T

(rdadsidit b@wﬁéa%ear SalBoy Bhg stmbumply E:ﬁoth&ﬁac(mwas allowad to cool and
i Ué If‘?(;n (l)ﬁfwrzsé %(g{llg*;_’g 1&/33’ tg%)é%?ﬂ%g%%g%gs gras ﬁitega% was%led with

HR TR} dnd QA&PYAFQWr ) e‘%ﬁéro(azhidrﬁkybeﬂﬁ@eﬁ@ '(?3 W%G%?@f GCMS (E)

ure was s room tenperature
Pk 166 15§ (MOncent rati on in vacuo the reS| dual was
taken up in ethyl acetate

dried over T2 spjution ghd- C@l?ﬁeémmaqxaaemmehwec@t#%& 3R mmol) in
TOUFBOSHELHRL QHAPRYCAD (48l SRoGfitnolY folloRA"8Y Mer (2.7 mL, 43.6

dnmbl)pand Iheraiikarey has zthdd hy deomatefpefafurg, fob4 6%owrs Following
colorless oil, which solidified upon standing

GCVS
(cgpyeqﬁqagoqmvacwgth(emp;ldugtw taken pp dp sthyd pgﬁqate washed with H,O,

%f %teh(ﬂlle uc&pl ny \i‘i A c{?qrgllcexgtragap Wf&%gﬂv Ldiadn chromatography on

enzene
s111ca gel with ethyl acetate/hexanes 1/5 afforded 2-chloro-3-methoxybenzaldehyde 7a

(4.68 g, 94 %) as a colorless oil, which solidified upon standing. GCMS (EI) m/z 170,
172 (M.

Step 7B: Preparation of 2-chloro-1-methoxy-3-[2-(methylsulfanyl)-2-

(methylsulfinyl)vinyl]benzene 7b

To a solution of 2-chloro-3-methoxybenzaldehyde 7a (4.65 g, 27.3
mmol) and methyl (methylthio)methyl sulfoxide (4.3 mL, 43.9 mmol) in THF (25 mL)
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
taken up in ethyl acetate, washed with 1 N HCl, H,O, and brine, then was dried over
Na,SQO4, and concentrated. Purification by column chromatography on silica gel with
dichloromethane afforded 2-chloro-1-methoxy-3-[2-(methylsulfanyl)-2-
(methylsulfinyl)vinyl]benzene 7b (3.61 g, 48 %) as a yellow oil. GCMS (EI) m/z 225
(M*-Cl-16), 210 (M"-Cl-OMe).
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To a solution of 2-chloro-3-nethoxybenzal dehyde 7a
(4.65 g, 27.3 mol) and net hyl (nethylthio)nethyl

weosoxitee (4.3 ni, 43.9 mmol) in THF (25 nl) perUsDdec1593
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a 40 % et hanolic solution of Triton B (6.2 nmL, 13.6
mmol ) and the resulting solution was refluxed for 16
hours. After THF was renoved, the residue was taken up
in ethyl acetate, washed with 1 N HC, H2O, and bri ne,
then was dried over Na2SO4, and concentrat ed
ten v dhefmyatonl afrethyd 2-olmbg it >
vvlth dICh| methan affo
2-chl or o- | -Yfet Hoxy*o¥ |‘P$t hchgmr(P érﬂ}?t;loﬁy 3-[2-(methylsulfanyl)-2-
(HF:E YduBtdlyjviiwh xﬁiaabbb HZRNE 131 famoPlinGthahBl P20 BE) Vas added
e K, (B qu S 2 CIO@I]%]), 681,00 R8) e
(SNM GhadVie) soBitimpn HGICP(SED arlat andnthe fresatting] solution was refluxed for 3

jl%g?ﬁh ld’?%e?q e%ﬁgcg%tggo&x¥ r[egl%ltlﬁztgggg ;ﬁgé«% éﬁgﬂ-ll-)lmg ooln%té)gorgphy on silica
O AR IR, e AL 1 7
c9‘4 %Iﬁas 4 PelDwidil. GOMS HED) nes228, 286 (M6). ut | on was

refluxed for 3 hours. After evaporation, the residue
was purified by col um chromat ography on silica gel

(z- ‘ ' : :
dd&ﬁéth'{L md)acrﬁawd EI) m 2 228 230 (|v++) Step 7D

Preparation of ethyl 2-(2-chl oro-3-nethoxyphen ¥
(di net hyl amd r?@)"é’@ﬂwfa%thYW@ @I%rerimeéwxmheew%e atd 7e (278 g 12

BN [PPSR AREL B B Ty A @B,

Aht efesiduepeaatpwifiedt bg cstameu ehx\oﬁﬁtqgwph&l efl BiYicg ogdlnwith ethyl
chr onat ographé on silica gel with ethy

a?@e&a@(lwmalﬁ $0 V/1totagfond unneacted Ptbvld(ZcﬁW@a&@&ﬂ@MMenyl)acetate

f c S{}l é);%dst t‘bg?ﬁgqemél %a(iﬁ% g: gth% %)lzg)‘r O)éyphenyl) -3-

(dimahimaiv)aeylaersd @ateg, 32 %iod °/<gbas3(2 o%ecaoer% bﬁ&a@ Afterial) as

recovered starting material) as
a yellow syrup. MS (CI) m/z 284.0, 286.0 (MH™).

Step 7E: Preparation of 5-(2-chloro-3-methoxyphenyl)pyrimidine-2.4(1H,3H)-

dione 7e

To a mixture of ethyl 2-(2-chloro-3-methoxyphenyl)-3-
(dimethylamino)acrylate 7d (1.7 g, 6 mmol), urea (1.08 g, 18 mmol) and Nal (2.7 g, 18
mmol) in acetonitrile (20 mL) was added TMSCI (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
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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a yellow syrup. M5 (Cl) mz 284.0, 286.0 (MH#). Step
7E. Preparation of

WG 2(02/0chbor o- 3- met hoxyphenyl ) pyri m di ne- 2, 4 //p81/0%2004/021593
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dione 7e To a m xture of ethyl

2- (2-chl or o- 3- net hoxyphenyl ) - 3-

(di met hyl am no)acrylate 7d (1.7 g, 6 mol ), urea (1.08
g, 18 mol) and Nal (2.7 g, 18 mmol) in acetonitrile

20 nL) was added TMsSO (2.3 nL, 18 nmol). The
arationof §-(2echlqie Sdmethoxvghe 14[2- to
%Eqﬂhhgggg ﬂturgiI and11.% Rﬁpﬁ _.30 ) was added.
20 hours, and

acetonitril® was rsasgysidni No¥acsz-clideo- §%ﬁ’ék§%)henyl)pynm1dme-
sol ution was washed with ether, cooled in ice

2t 1 HédDrdaoniez k¢ R £2h gLN8. FICImI(IGK) il ) acefomérifsr @5 pnﬂ.at ewas added
gasi fnlleltltlyqsfyq)acgi/aax%pc{se (ANi% A aq9|4t Irr?mnog do "the resu?tmg solutlon was
Pefluded op r105- %Dﬁi%t h%é’ RAQRYE )\{%ér édBléH i3 rgorﬂ (tlaﬂlf)ergﬂ{ré f“ﬂuoro 3-

one 7e (1.24 g, 82 % as a pale yellow solid.
mxﬂuczgmetbylb@wl erMdB)(ZStgpioﬁ:mn’Rﬂ)sp'm adldednand reﬂux was resumed

2-chl 3- et ph -1 2-
o 6 BT P T DTN LERS T i ittos of MG 695 Lypahgicring for
@f hoTx?s AASS BERShPRi Al the re51due was I%ua;ﬁed by column chromatography on

5- (2- chl or o- 3- net hoxyphenyl ) pyr I ne-
2ilita el @#}1 atlyd regeta®/HeRars /1 8o Affordh X2-|chloa1:3>¢nmn]ndmyphmyl) 1-[2-

scror i e b hme sty SolAcions Tad> B 88 %) as a
ffide WS B ﬂﬂg(ﬁ)ﬁzhg@Q§43Fb%N?1 ture was cooled to room
[

tenperature uoro - tr 'or omet hyl benzyl broni de
(2.7 g, 10.5 mvol) was added, and reflux was resuned

for 16 hou S. The r-actlon was quenched by addition of
en 7G: Prepa R)-(fest-butokysa onyJay 18@)-2-phenylethyl]-5-(2-

em/ 1 it{8ine-

aemtaﬁeﬂhﬁmama§ 1/1 to afford

5- (2-chl or o- 3- net hoxyphenyl ) - |
f1 uor o- 6- (t‘\ru f | Bb¥tBitet hyd berﬁd} ]:lpiyfq FrigRthpxyphenyl)r J-[23fluoro-6-

ﬁ%ﬂ?@ﬁ%@?&é&h)&%ﬁﬂg W@ne@,ﬁ%@m@dl&% 7 J7|5 mg,l\@l {SCI m)mol), K,CO;
(72 mg, 0.525 mmol) and N-(t-butyloxycarbonyl)-D-a-phenylglycinol mesylate (0.11 g,
0.35 mmol) in DMF (2 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;SO4 and concentrated.
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/z 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)benzyllpyrimidine-2.4(1H.3 H)-dione
7h

Compound 7g (2.7 g, 4.2 mmol) was dissolved in dichloromethane (10
mL), TFA (14 mL, 175 mmol) was added, and the mixture was stirred at room
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Step 7G Preparation of
3-[2(R)-(tert-but oxycarbonyl am no) - 2- phenyl et hyl | -5-(2

WO 2005/007165 PCT/US2004/021593
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chl or o- 3- net hoxyphenyl )-1-[2-fluoro-6-(trifluoronethyl

) ben2yl ] pyri mdine- 2.4(1//.3#)-dione 79 A m xture of

5- (2-chl or o- 3- net hoxyphenyl )-1-[ 2-fl uor o- 6-
(trifluoromethyl)benzyl]pyrimdine-2,4(1//,3//)-dione

7f (75 ng, 0.175 mmol), K2CAB (72 ny, O. 525 mmol ) and

/ tbm@eratunc j?Cerksy haniso n‘yﬂter -concentighem \the resiuaovasrtekspl wp i DCM and

h d 7
FBhratg s NAHCOb A GOt THE o JBve P Grfigfted With DOM.
aB&hBIned oi’@ﬁﬁee%r%tg vekd &@%epf\ﬂa@zg eIAl e%ﬁc&‘ﬁ%fedl\t@%ﬁ% dmpound

and concentrated. The residue was Juri fied by colum
CHr @ng, 0 %p hyISA(Csinlzi 8. (géISO Qi(MH ¢t hy|

5 as a whi TERyEmHo-pePpRsy 3’@%1%079@8%)(%@% 12 6
3%%@9&%?”?’%9 (ﬁenyl&gﬁﬁ%ﬁﬁﬂoﬂ? 7 was greopared by substitution of the

naiphsptiapesearying material using the procedures prov1ded above.
-1-[2-fluoro-6- (Ml uoronet hyl)benzyl ] pyrim di ne-2, 4(
I|/ 3/1)-dione 2h Conpound 7g (2.7 g, 4.2 mmol) was

ived ' eJéIQ%&gng(ﬁ?q&hg%&aMleI(ﬁﬁl Qignz}an‘Z-DPIgIﬁ/lethL] 5-
nnm) wWas added, and thHe mxture was stirred
I Qoghl eroysemathdk gptieayl)4 -[2- faiio $- (nmmcebmemnnemzvﬁbvmmdme-
t he resi du_e was taken up in DCM and saturated aqueous
d. The aq. |layer was extracted with

DCM  Conbi dni )
and conce IntnrrF (g % th%Bh %f%ﬁ‘i’gﬁn%%wg 2 ?ﬁ%n%‘%&g%ﬂ@énm was
(4dded Ma2C6480.97 20508 QnrﬁM)*f&llowed by ethyl 4-bromobutyrate (0.83 mL, 5.48

3- [ZSR) am no- 2- phenyl et hy I;o - chl or o- 3- net hoxyphen
yxln)nq ) ["Qhe guxture was heated at 95 °C for 1.5 hours, cooled to room temperature,

%e}rép Iazlyet%g%xr etﬁ]{/l:j%cre‘taaéz’a (?12_\—{ él)p 2’?{6% orga rl:el zgr \{vaé’\@ﬁéshed with

@J Icﬁiedt@deﬂq\lztzbe4 PindCE&sheEeatdl. OVF}@eﬂssﬂbeV\eas &@@edny column
Preparat|on of 3-[2(R)-

{ drpmatpgrapby ropl ghgzmg]ez aiihn ethyD agtatediexangs/trigghylamine 500/500/5 to
afford compound 7i (1.29 g) as a white solid. MS (CI) m/z 662.2, 664.2 (MH")

Step 71 Preparation of 3-[2(R)- {hydroxycarbonylpropyl-amino } -2-phenylethyl]-
5-(2-chloro-3-methoxyphenyl)-1-[2-fluoro-6-(trifluoromethyl)benzylJpyrimidine-
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,
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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(2-chl or o- 3- met hoxyphenyl )-1-r2-fluoro-6-(trifluoronet
hyl ) benzyl ] pyrim dine- 2.4P//.3//)-dione 7i To a

waeedospoTaes of compound 7h (2.0 g, 3.65 mmol) i nP@IVES1084/021593

10

15

20

nm.) was added Na2CO3 (0.47 g, 4.38 nmmol) foll owed by

et hyl 4-bronmobutyrate (0.83 nL, 5.48 mmol). The

m xture was heated at 95 0C for 1.5 hours, cooled to
roomtenperature, and partitioned between ethyl

acetate and H2O The organic |ayer was washed with

brine, dried over Na SC aB&XAMREE®Bt r at ed. The residue

was purified by columm chromat ography on silica gel

with ethyl acetate/ hexanes/triethylam ne 500/500/5 to
a@“[@%@fﬂ'ﬂk@&@@x&iﬂsoﬁﬁpﬁ@m@ ARG -MisbBUBA) tﬁwd]’-@ ©%HLor0-3-

tep 7J: "Preparation of
3- z(aﬁa)noxyl?}qdnw)yb(ﬂ bxarqdqeﬁ«lﬁwnmom}m&)ﬂﬁsnw eYIIWIDINE-

5- (2- chl or o- 3- met hoxy phefiflEL3DBIONE yor 0- 6- (tri 1 uor om
et hyl ) ben2yl 1pyri mdine- 2. 4(1#.3//)-dione 7-1 To

conpound 7i (0.7 g, 1.06 nmmol) was_a
and H20 (6 L) foIIovved by Na®©
The mixture was st| 'o

1 g, 4.24 mol).
6 hours. THF was

removed in vacuo, |on as “Washed with
et her, and cool ed at O aI iation with 5 % aq.
citric acid (6.0 m, 47 ) e a precipitate,

whi ch was col | ect ed d further i fied by colum

chr omat ogr aphy on si

MeOH DCM t ri et hyl an? neogl 1OOF to af ford conmpound 7-1
(0.56 g, 84 %9 as a white solid. HPLC-Ms (Cl) nlz
634.2, 636.2 (M#), tR = 24.925, (nethod 5) EXAMPLE 8
3- [2(R) {HYDROXYCARB(]\IYLPR(PYL AM NGO} - 2- (| SOBUTYL) ETHY

OR ) \/
‘5RI2MhDIrNB—mEthdﬁ)1pheﬁ‘ﬂ)-l [2EﬂQONE6€0tr1ﬁ[ﬂdrﬁﬁéthvl)benzvl]pynmldme-
2.4(1H,3H)-dione 8a

To a solution of N-(t-butyloxycarbonyl)-D-a-leucinol (1.21 g, 5.57
mmol) in pyridine (6 mL) was added tosyl chloride (1.6 g, 8.35 mmol). The reaction
mixture was stirred at room temperature for 3 hours, diluted with EtOAc, and washed
sequentially with 1 N HCI, H,O, sat’d aq. NaHCO; and brine. The organic layer was
dried over Na,SQys, concentrated and purified by column chromatography on silica gel
with ethyl acetate/hexanes 173 to afford [3-methyl-1-[[[(4-
methylphenyl)sulfonylJoxy]methyl]butyl]-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)benzyllpyrimidine-2,4(1 H,3H)-dione 7f (56 mg, 0.13 mmol), K,CO;
(754 mg, 0.39 mmol) and [3-methyl-1-[[[(4-methylphenyl)sulfonyl]Joxy]methyl]butyl]-
1,1-dimethylethyl 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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Step 8A: Preparation of
3-[2(R)-{tert-but oxycar bonyl - am no}

WO 2e06i0eabuit yl ) et hyl ] - PCT/US2004/021593
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5- (2-chl or o- 3- met hoxyphenyl )-1-[2-fluoro-6-(trifluorom

et hv benzyl | pyrim di ne- 2A(| H3H)-di one 8a To a

sol ution of Lf-(t-butyl oxycarbonyl)-D a-Ieucino

(1.21 g, 5.57 nnDI) in pyridine (6 nL) was added tosyl
chloride (1.6 g, 8.35 mmol ). The reaction m xture was
snethyleu[[{a¢4—mothmmenuim@wlbwanetﬁylﬂbw@ 1, ldflimethsdethylt h carbamic

5%%%%29%%@3 oFRIOHH HECOE Trghats Gl 3ghg, 5300 (v

? d over Na2SC>4, concentrated and purified by

col Umim chromat ography on silica gel with ethyl

acet ate/ hexanes 1/3 to afford [ 3- nethyl-l-[[[(4-
b I

(8H|f|uoronethyl)benzyl]pyrln1d|ne 2, 4(I// 3//) dlone
7f (56 ng, 0.13 nmol) % 8 6
[ 3- et hy -|T<Effqlatl%9fﬁﬂ%>élﬁ9 3 &2 P g DS ot RN BmL) was

yA(ildF? ]DF% @I\/E%‘Elzylnftrﬁ)ﬂ)l% eat e aﬁﬁ%g{ be%% J&Tégﬁ g%rléo.urs. After

Tc’mﬁcélﬁﬁﬁbh CQhe v&aiiudiwasttgk@dn wiptil DEINTywhd astad a. &NaH@EB ek added. The
with H20 and brine, dried over Na2SC>4 and
ci¥sh daVRT Wat exfractedevitle DCMe Cambined organisiextipcis gy gigrfried over NapSO,

BRSNS o i B! €1 20, 5300 e

[3-methyl -1-[[[ (4- nmet hyl phenyl ) sul f onyl ] oxy] met hyl ] but
yI] 1,1- dlnethyleth I farban1c ester (30 ny, 54 %

”@ﬁﬂ@d%ﬂ@@lmbbénz'vﬂb%zfrﬁdiﬂ DAG6H, Bm ﬁidﬁ@ igenet hyl

"YbenzylTpyrimdine-2,4(177,3//)-dione 8b
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 mL,
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,SO4 and concentrated. The residue was purified by column
chromatography on silica gel with ethyl acetate/hexanes/triethylamine 500/500/5 to
afford compound 8c. 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-fluoro-6-
(trifluoromethyl)benzyl]pyrimidine-2.4(1H,3H)-dione 8-1

To compound 8¢ (10 mg, 0.016 mmol) was added THF (0.3 mL) and
H,0 (0.3 mL) followed by NaOH (6.4 mg, 0.16 mmol). The mixture was stirred at 50
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To a solution of conpound 8a (30 ng, 0.048 nmol) in
DCM (1 nm) was added TFA (0.1 nL, 1.3 mmol) and

waeriosoetdeat roomtenperature for 1.5 hours. AfPEr/US2004/021593

concentration, the residue was taken up in DCM and

sat'd ag. NaHCO was added. The aq. |ayer was extracted

with DCM Conbi ned organic extracts were dried over

Na2SO4 and concentrated to give conmpound 8b. Ms (Cl)

mz 528.0, 530.0 '%I\/H-F). Step 8C. Preparation of

3 fot Ry hoyrstand ppoidied by propr S-ta g veadomppund 8-1. MS (CI) m/z 614.1,

(i1,sab L) et hyl.Lz5-.(2-chl oro- 3- met hoxyphenyl M [ 2-f | uor
oé-lg?l @@ﬁiﬁf%%&h%?ﬂ{}f‘j‘%‘g‘ﬂ&??] pyrim dine-2, 4

/1,3/1)-dione 8¢c To a solution of compound 8b (25 ny,
0.048 mml) in DVF (1 nL) was added K2CO33 (21 ng, O0.15
mol ) followed by ethyl 4-EXoMPLRYrate (0.015 ni,

0. 1nmol ). The m xture was heated at 95 0C for 16

hours, cooled to roomtenperature, and partitioned

bet abhylisaeet s MINGS - RbHRRH ETHRYES - -3-
washe R\)\Aﬁtﬁﬂytg??ge, driLZpg@g\jﬁefANﬁgq Z%ﬂ% PRS- (HFEuoR0-3
C ONC METHOXGHHENYg- 125 b euBL UGROBPENZ Y L] P YRIMIYNE-B|4( hid, 3 H)-DIONE
chromat ography on silica gel with ethyl

acet at e/ hexanes/tri et hyl am ne 500/500/5 to afford

conpound 8c. Ms (C z642. 2,0 64 MH). Step 8D
Preparation of 3-[2
{ hydr oxycar bonyl pr opyt- ani no¥-

(i sobutyl)ethyl]-5-(2-chinar g2.3- et hexyphenyl ) -
1-[2-fluoro-6- (trifluofonfthy)bepev

pyrirnidi ne-2, 4(\ H3H) - & one 8- onpound 8c (10 ng,
0.016 mml) was added |[THF (0.3 nd H20 (0.3 nl)
foll owed by NaCH (6. w 0. 16r . The m xture was

stirred at 500C for ¥8&yhours, and purified by prep
LCVMS to give conpound 8-1. M5 (Cl) nlz 614.1, 616.1
(MH), tR = 6.550 nin (method 6) EXAMPLE 9 3-[2(R)-
{2-[1 -(5- TETRAZOYL) PROPYL] - AM NG}

- 2- PHENYLETHYL] - 5- ( 2- FL 3- ,
Step 9A: Preparation of 3-[2(R)-{2-[3-cyanopropyl]-amino } -2-phenylethyl]-5-(2-

fluoro-3-methoxyphenyl)-1-[2, 6-difluorobenzyl]pyrimidine-2,4(1H,3H)-dione 9a
A solution of 7h.1 (2.59 g, 5 mmol) in CH3CN (25 mL) was added

10 diisopropylethyl amine (2.61 mL, 15 mmol), followed by the addition of 4-

15

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 9a (2.62 g, 95.5 %). MS (CI) m/z 549.1 (MH").

Step 9B: Preparation of 3-[2(R)- {2-[5-tetrazoylpropyl]-amino } -2-phenylethyl]-5-
(2-fluoro-3-methoxyphenyl)-1-[2. 6-difluorobenzyl]pyrimidine-2,4(1 4.3 H)-dione 9-1
A solution of 9a (274 mg, 0.5 mmol) in DMF (5 mL) was added sodium

azide (97 mg, 1.5 mmol) and ammonium chloride (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 NaHCOs/water, washed with brine, dried (sodium

sulfate), and evaporated. The residue was purified by flash chromatography (silica, 6 %
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METHOXYPHENYL) - 1-[ 2,

6- DI FLUOROBENZYL] PYRI M DI NE- 2, 4(1//, 3#)-DI ONE OVe Step
w@®200s5@0apar ati on of 3-[2(R)- {2-[3-cvanopropyl pP¢FEsI00021593

- 2-phenyl et hyl ] -5-(2- fl uoro-3-nmethoxyphenyl)-I-[2,

6-di fl uorobenzyl 1pyrimdine-2,4(1//,3//)-dione 9a A

solution of 7h.l1 (2.59 g, 5 mmol) in CH3CN (25 nlL) was

added di i sopropylethyl amne (2.61 nL, 15 mol),

followed by the addition of 4- bronobutyronitrile
(Mle@H/GH.AER) tareive. compeuné et (Th ma, Xi7ur ¥o)naBPEefMExEd) mz 592.3

far 16, hoyr Vol.ati].es were evaporated and the
r@éﬁéh&mzvﬁ&meﬂf"é‘ )by flash chromat ography (silica,
4 % MeOH CH2Cl 2) to give conpound 9a (2.62 g, 95.5 9.
M5 (Cl) mlz 549.1 (M#). Step 9B: Preparation of
3-[2(R) -(2-r5-tetrazoyl pr &8§AMPLE 10
P- am nol - 2- phenyl et hyl | - 5-
(2-fluoro-3-net hoxyphenyl)-1-[2, 6-difluorobenzy
py‘3-'[Q@Ig'-MN&ﬁPﬁPfNY%/E’h)IYIQl-.‘pgieFLQI(ﬂ(OQB-%HH@)XW—IEWYL?@-[QZ’Z@ORO-G
nmg, 0.5 mmol) in DM (5°nL) was added sodi um azi de (97
5 ng, 1. 5MATEYDSUBFONABENAYLIRG-METOYi-eeRIMUATEA(1 H,32D-DIONE
mml ). The reaction m xture was heated at 110 0OC for
12 hours. The m xture was cool ed, partitioned between

Et OAc and sat ur at eg-Ne at eq, We d with brine,
dried (sodiumsulf @ and evlpor The residue
was purified by flash

)

cheonekog stbueca, 6

%veOH CH2C 2) to give coh‘po?\d (52 ng, 17.6 %.
HPLC-MB (Cl) m z 592. 3BT, >k 2, 150, (method 4)
EXAMPLE 10

3-[ 2(R) - AM NO- 2- PHENYLETHYL] - 5- 3- METHOXYPHEN
YL) -1 -[ 2- FLUORO 6- -~

METHYLSULFONYLBENZYL] - 6- METHYESPY DINE-2,4(1/1,3/1)
-DIONE Ove Step | QA: Prepar a?’i orP of
3-[2(R)-tert-butoxycarbonyl am no-2- rhenyl ethyll-5-(2-
fl uor o- 3- met hoxyphenvD-1 -[ 2,

6-di fl uorobenzyl ]-6-nethyl -pyrimdine-2,4(1//,3/1)-

Step 10A: Preparation of 3-[2(R)-tert-butoxycarbonylamino-2-phenylethyl]-5-(2-

ol 1

fluoro-3-methoxyphenyl)-1-[2. 6-difluorobenzyl]-6-methyl-pyrimidine-2.,4(1.H.3H)-

dione 10a
10 To a solution of compound 1f.1 (28 g, 56 mmol) in dichloromethane
(200 mL) was added a solution of di-tert-butyldicarbonate (12 g, 56 mmol) in
dichloromethane (100 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), tg = 3.052 (method 4) |

Step 10B: Preparation of 3-[2(R)-tert-butoxycarbonylamino-2-phenylethyl]-5-(2-

fluoro-3-methoxyphenyl)-1-[2-fluoro-6-methylthiobenzyl]-6-methyl-pyrimidine-
2.4(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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dione 1Q To a solution of conpound If.l (28 g, 56
mmol ) in dichloronmethane (200 nL) was added a sol ution

wmboodioeties t - but yl di carbonate (12 g, 56 nmol) PET/US2004/021593

10

15

20

25

di chl oronet hane (100 nlL) dropw se through an addition
funnel. The reaction mxture was stirred at room
tenperature for 2 hours. The reaction m xture was
concentrated by vacuumto yield the desired product

1l0aas a light yellow solid (33 g, 56 mmol, 1009
Hm_)@rp/Sve(s(he)itecHt«z 19968C md@mﬁmgen BUCI) howrR A:n(gh@ 28 eq. of sodium

th t
He e%mxgiet ]uE,oiéB QIPBs 5\1%3% 8d anght&ﬁgf’agflﬂg} |m1r(ture was heated to
HO@‘”@ u§dé¥eﬁ1f}9§éf'pﬁﬁ MY hodr: Tehd HaLHGT mixture was cooled and partitioned

-met hyl t hi obengyl | - -nmem 2. 4(nB#Vdi one 1 Q To a
stitereenoethylf etioayrand uwaterl OH(eBt&'ggmc 56ye|rrmﬂs)wa8hecti withBaB@ited aqueous

100 . dd d t hi
AR BERPOTIS (OGR FH Bt (i ity s s Sl edltered and
{ Dntr44. Uiletudd hﬁrf)&’tgf Wak B{mﬁecp@/ﬂfl a fﬁ@ﬂ%ﬁ%ba&g?%h?% silica gel

of sodi um t hi onet hoxi de } mmol ) was
aeldted wathr vt éthyyl awemtwnélem tb@ad:lé atotmoﬂxﬁDI(ﬂCaamdde yellow solid

qu%targg gg 3}1{1&2;«%%8 Ride ,b/?%{q]@‘ Ct/}e? Eg%n lgw%mﬁ&) Ct%ﬁef P34 (method
b| ca Ig%dafl{?@o]}/\?t ion 2 )’\gquﬂgsﬂg# deg/\nﬁwl S%q‘ﬂl 97 -4.13

s(unhf1a{)e4 29I—|4.319‘@ﬁi, 1&n)d530ncfem (maf 24d), 5T9e- ssﬂ@a ]jﬂ)gditﬂﬂ 6.91 (m,
puri f | ash _chr gmat ogr aphy_on silica gel

o710 BV TB07 9 er A (ol S317 Feithrh o i el d

conmpound 10b as a pale yellow solid (27 g, 44 mol, 78

%. HPLGMS (Q) mz = 524.1 (MrH+ - Boc), tR = 3.134

($ltEb hod: 4) . PréphrdiiR é@ﬂ(ﬁ)-1er&bﬁ8x%®rbo&ﬂamiﬂo-Q%héﬁvlethvl]-5-(2-

( o .80, 691(m2H) 670(dd IH, 7.06 -

222 - 7.41 (m 6H). Step I QC
Prepar ati OnT@fa solution of compound 10b (27 g, 44 mmol) in anhydrous
3-[2(R) -tert-but ox%car bonyl am no- 2- phenyl et hyl 1-

dichloromethane (400 mL) was added 3-chloroperoxybenzoic acid (mCP](:iA 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
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 10c 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 (CDCls): 1.38 (s,
9H), 2.27 (brs, 3H), 3.48 (s, 3H), 3.92 (s, 3H), 4.01 — 4.15 (m, 1H), 4.24 — 4.40 (m, 1H),
4.95 - 5.05 (m, 1H), 5.58 — 5.68 (m, 2H), 6.85 — 6.91 (dd, 1H), 7.02 (dd, 1H), 7.14 (d, J
= 7.6 Hz, 1H), 7.19 — 7.55 (m, 7H), 7.97 (d, J = 7.6 Hz, 1H).
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fl uor o- 3- met hoxyphenyl ) -1 -[2-fl uoro-6-net hyl sul f onyl be
nzyll -6-methyl -pyrimdine- 2A(\H3H) -d\orvQ I To a

waeodospoTes of compound 10b (27 g, 44 mmol) in apdyUsSDOE021593

10

15

di chl oronet hane (400 nlL) was added

3-chl oroper oxybenzoic acid (nmCPBA, 30 g, 180 nmol).
The reaction mxture was stirred at room tenperature
overni ght. The reaction m xture was partitioned
between di chI or omet hane and vvater The or ganlc | ayer

PUkd L 59)-Sohd1 @10y chr omat ogr aphy on silica geI

efuting wth 50 %ethyl acetate in hexane to yield the
desired prdbiuct solwipouell chfpoasd d0palld \eel 10vmswl)i th anhydrous

500 b P b ST A v st
%%mirg ‘?gﬁ gt:?rrr}_ﬁd aﬁ F%Z(zm ?’mﬁ‘éﬁlgiﬁl(rfn 3T'6l|} Ifti) ?01%_%'9(5?!’6 %E%oélo?mlgixture was
Idd)lcerﬁrafﬁ an(szﬁﬁtlc(n’e‘d bﬂhi)f;en@tlﬁ& aeetdde 8dd itided hdeouy N@QH solution.
ﬂ".lBe or!gal_%q la(7y&r w3s was;heg h sqtpbafegtagﬁeqlmogmhlgprgpégﬁ sglption and

rretlﬁbxyp enyl %af&ﬁ?%ﬂ %:)}?1 c?}e éﬁ %Jr{ %‘ﬁgﬂ lglrﬁiz§/ Ha%-arrﬁan solid
a8y g,- RYyindolyi o %9‘- HPAQ-MBHCinone 5]56 21(MOH5) 0¥ 23 5@n(method 4).
qf cﬂtn\&pound 10 % 032{ 15 nnol éléi anhyd
i &ﬁ@%ﬂ%z 69 3)) 3tdds.abeldl %43 s l!lr%Qcé’Pll ds:alepid), 3.92 (s,
T | o) t [ I
teE%‘e AT SRR A SRt YU 65 (R, ALY 2 6% m, 1),
9T ent. G)B(rﬁle)':}Wdl partiz (mned), reane a3 7e(hy8H pIetat €.54 (m, 1H),
and_di luted aqueous NaOH solution. The organic |ayer
walS (s hHY with saturated aqueous sodi um bi carbonate
solution and brine, dried with sodium sul fate,

filtered and concentrated to yield 10-1 as a tan solid

(8.0 g, 14 mmol, 94 % . HRXGWBLEG!) mz = 556.2
(MrHH), tR 2.354 (method 4).

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

@

OMe
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10

15

20

25

1IH NVR (CDC 3): 2.25 (s, 3H), 3.42 (s, 1.5H), 3.43 (s,
1.5H), 3.91 (s, 1.5H), 3.92 (s, 1.5H), 3.98 - 4.22 (m
wWQ@bk)os/od7183 - 4.38 (m IH), 5 .60 (brs, 2H), 6. 88CFHUS2089021593
(m IH, 6.97 - 7.03 (m IH), 7.11 - 7.17 (m |H),

7.22 - 7.37 (m 6H), 7.46 - 7.54 (m |H, 7.95 (dd,

I H)y. EXAMPLE | |

3- [2(R) {2- [I-(5 TETRAZOYL)PRODYL]-AMN q

of 5. 5' - [ 2. 4, 8y tetraoxasplrorS 5] undecane- 3. 9-
diylbls(ethadé 2/ [ /
3, 9- bi s( 2- Cyan ' tetr spi r of.5. 5] undec
ane (5.38 g , [ et

80 nmmol ), and di butyl t|n oxi de (2.48 g,
suspended in 40 nL toluene and 40 nlL di oxane“and

heated at rgdhuiy En&e%l)g'lfli@'ﬂ%IOTfé@raé)ﬁﬁgﬁd)[@G]MﬁféczﬁféO{m g, 20
to roomtenperature and 'uted with 100 ni hexane

Tmmogolamopmhjdsﬂmee(lwsnﬁol&Oemrrmi) andsdibutyhitinhoxide (2.48 g, 4

D e et h OB S i a8 i, ARG S e reflux for 18
eRRKI hrigd M&tl&ﬁ@&@&&)lé’éﬁé r@gxqqgmbgragiré sl Hi@ut@@%ﬁtholfootrhﬁ hexane.
solid, and the mxture was stirred f 1 hour. The

I"H;aesrod;ldvmccapwp araatcedectedy avasbpdewith Heagter(2vna§0 wds)lwd dried in air.

1.th ethyl acetate (2 100 ), and t ora
W&gﬁe@ ﬂé@% SB%P&@%&%I} Ay é‘gL vﬁn?«h e grTborii s B ough cthyl
(élceﬁtes\gam&d %3 %15@619@ %t HEHE %511&‘%3 tl‘f@mtﬁ%%as stirred for 1 hour.

acidified concent r at’ed
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[5.5]undecane-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, J =9, 2 Hz), 3.58 (d, 2H, J = 11 Hz), 3.57 (dd, 2H, J =
11,2 Hz), 3.36 (d, 2H, J =11 Hz), 2.94 (t, 4H, J= 7.5 Hz), 1.97 (dt, 4H, J = 8, 4 Hz).

Step 11B: Preparation of 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 3 H)-dione 11-1
A 25 mg sample of 5,5'-[2,4,8,10-tetraoxaspiro[5.5]undecane-3,9-

diylbis(ethane-2,1-diyl)]bis-1H-tetrazole 11a (70 pmol) and p-toluenesulfonic acid (20
mg, 100 pmol) 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-pyridine complex (24 pL, 240
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hydrochloric acid, filtered through Celite, and

acidified to pH 3. The solid was coll ected, washed
wowds/ov@Eser (2 x 50 nL) and acetone (2 x 50 nlipCEDS2004/021593

dried under vacuumto give

5,5'-[2,4,8,10-tetraoxaspi ro[ 5. 5] undecane- 3, 9- di yl bi s(

ethane-2,1diyl)] bis-I/f-tetrazole 11la (4.71 g, 67%.

1H NWVR (300 MHz, DI\/ISOdG) d 4.56 (t, 2H, J =5 Hz),

4.28 (dd, 2H, J 9, 2 Hz), 3.58 (d, 2H J = 11 Hz),

1B71) (veid, thm—laddjed:an@ 1the mixture girgwl ¢.25 hepts untit bubbling) ¢ ceased. The

§f02%ﬂ§sl ‘gere ﬁ?’@ﬁ‘é aqqd(}hg%%idue taa(%n (up ih 2 r}ﬁ, ei]hyl aéeteﬁe anc] washed with

Bwatéd Mx 63 1ﬁL) (P &Bﬂ%@fﬁféﬂﬁﬁ&’ﬁds e@Hﬂ)d}Qtled %nd urlﬁed by preparative
phenyl et hyl | -'5- (2-f1uor o- 3- net hoxyphenyl ) F uor o-

LGB sive nmws mem 1% y&ld).

5 gg:.rg?/lepgltl r‘(} ?oqlo%van lc/04np%{1rf1 s gvlepe syntI]ies1zed accoggng to the above

3,@ cedufe. 4, 8, 10-t et raoxaspi ro[ 5. 5] undecane- 3, 9-

bels(ethaneZI-dl )] bis-1//-tetrazole 1la (70
nmol ) and p-tol uenes ni ¢ acPd ( , 100 nmol)
wer e suspended in 1 er. ed at 80 OC for
18 hours. The sol ution was cqol e| and afited to

conpound 10-1 (29 ng, 5 sdved in Il
et hanol and 17 uL triet ylamn (1 nmol ) . .

Bor ane- pyri di ne conpl ex (24 ni, ) was then
added and the m xture gtirred O. ours until
bubbl i ng ceased. TheNvoI‘&’ti | esRuere renoved and the
resi due taken up in ZNwN_ ethyl acetate and washed with
water (1 x 0.5 nL). The ethyl acetate |ayer was
evapgoratdd_anf puriffied by preparat{ve LA M to gilve
11- 1 &9 gRua1p Bawyilel B3a Th§3fOMWWI Ase ds wer e
syntlhesi Zed afcordijng to the apove Jrocec[ﬁ@thw)v | b

No. b R R VW IVBSS HI_%I\/"I’]OG #)
11-1 | F | OMe | SOMe 665.7 | 666.2 | 20.92 (5)

12| c| H CF; | H |628.0|6282]| 27.34(5)

11-3 | F | OMe F CH; | 605.6 | 606.2 | 24.19 (5)

11-4| F | OMe | CF; | CH; | 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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11-1 F O SO2Me CH3 665.7 666.2 20.92 (5) 11-2 A H
CF H 628.0 628.2 27.34 (5) 11-3 F OW F CH3 605.6
woo@sa07A4s 19 (5) 11-4 F Ove CF3 CH3 655. 6 656. 2CRUS2004/021593
(4) It will be appreciated that, although specific
enbodi nents of the invention have been descri bed
herein for purposes of illustration, various
nodi ficati ons may be made w t hout departing fromthe
spirit and scope of the invention. Accordingly, the
invention is not linmited €ka&S as by the appended
l.aims. CLAIMS W claim 1. A conpound having the
“kcﬁﬂplomﬁng structure: Rla ORRb 4N R I O N RXR
(1) or a stereoisoner, prodrug or pharmaceutically
acceptable salt thereof, wherein: Ra, Rb and Ric are
t he sanie or Alicbmpownithaaing thefidlpenuiestticjurhy dr ogen,
hal ogen, Ci “al kyl, hydroxy or al koxyR;,or R a and Ru,
t aken together form -OCH20Og or -~ORCH2-; R2a and R2b
are the sane or different ghd i peRpy |y hydrogen,
hal ogen, triflu C SQO2CH3;

N ,
R] c
O N R3
¥
R¢
R2a
Rop

)

or a stereoisomer, prodrug or pharmaceutically acceptable salt thereof,
wherein:

Ra, Ry and Ry are the same or different and independently hydrogen,
halogen, C)_4alkyl, hydroxy or alkoxy, or R;, and R, taken together form -OCH,O- or
—OCH,CH»-;

R;. and Ry, are the same or different and independently hydrogen,
halogen, trifluoromethyl, cyano or -SO,CH3;

Rj is hydrogen or methy],

R4 is phenyl or C;.7alkyl;

Rs is hydrogen or C,4alkyl;

R 1s “COOH or an acid isostere; and

X is Cj.galkanediyl optionally substituted with from 1 to 3 C,alkyl

groups.

2. The compound of claim 1 wherein R, is halogen.

3. The compound of claim 1 wherein R}y, is alkoxy.
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R3 is hydrogen or nethyl; R4 is phenyl or C3.7al kyl;
R5 is hydrogen or G |kyl; Ris - COOH or an acid

wo smsperies and X is G - al kanediyl optionally PCT/US2004/021593
substituted with from1 to 3 G ~al kyl groups. 2. The
conpound of claim1l wherein R is halogen. 3. The
conpound of claim1 wherein Ris al koxy.4. The
conmpound of claim3 wherein Ris nmethoxy. 5. The
conpound of claim1l wherein R)c is hal ogen. 6. The
conpourfd of THeaiompdundhef @aim Rwheiesn Risuometloxychl or o.
7. The conpound of claim1l wherein R2a is hal ogen. 8.
The conpound of claim1l wherein R2b is hydrogen,

hal ogers. of - §RGHBouts ofiEine PUMNAIR s ihighdn. 1 wher i n
Ris hydrogen 10." The conpound aim 1 wherein R3
is methyl. 11. The conpound of cIa|n11 wherein R4 is
phenyl . 12 e compoun im 1 wherein R4

c3_7al Ky %w c?ﬁ@oet%gﬂ gf’v%e{egr ﬁffcﬁﬂm@r%.chfom
C3.7a|ky| Is cyclopentyl or cyclohexyl. 14. The

conpound of claim1l wherein R5 is Hor nethyl. 15. The
conpourid of THeaompbundef daim Rwhsrein R¢khaldgen. The
conmpound of claim1l wherein Ris an acid isostere. 17.
The conpound of claim 16 wherein the acid isostere is

tetraz

1§or&g&gﬂ anezg&d 10TvnEtel rﬁ% iWcﬁééknx Hafogen or

a stralght chain

-SO,CH;.

cyclohexyl.

10.

11.

12.

13.

14.

15.

16.

17.

The compound of claim 1 wherein Rj is hydrogen.

The compound of claim 1 wherein Rj is methyl.

The compound of claim 1 wherein R4 is phenyl.

The compound of claim 1 wherein Ry is Cs.7alkyl.

The compound of claim 12 wherein Cjjalkyl is cyclopentyl or

The compound of claim 1 wherein Rsis H or methyl.

The compound of claim 1 wherein R¢ is -COOH.

The compound of claim 1 wherein R is an acid isostere.

The compound of claim 16 wherein the acid isostere is tetrazol-5-yl.
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19. The conmpound of claim 18 wherein the straight

chain G "al kanediyl is - CH2CH2CH2-. 20. The conpound
wobooshatiins 19 wherein R4 is phenyl. 21. The conporns2004/021593

claim 20 wherein R and R2a are hal ogen. 22. The

conpound of claim21 wherein R3 is nmethyl. 23. The

conpound of claim 21 wherein R3 is hydrogen. 24. The

compound of clain11 wherein X is a branched

G "al k edl )ﬁ&; f. ESu-Ir-llaeof cpa%%qu nﬁierem s ai sq}ailgh\{mgl%{ig id?_éagllga?nediyl.

conpoun
{hydroxycarbonylpropyl am no} - 2- phenyl ethyl]-5-(2-fl uo

r o- 3- net hoxyphenyl ) -1 -[ 2-fl uoro-

6- (trifPuor Bfepmpgtb@rmf;cﬂqu@ﬁnwhmm the straigittichein2C 4alkinediyl is

ione, 3-[2(R) -

_CHZ({%H)?(&%becar bonyl pr opyl - am no} - 2- phenyl et hyl ] -5-(3-i sop
ropyl phenyl)-1I-[2-fl uoro-6-
(trifluoromethyl)benzyl]-6-nmethyl-pyrimdine-2,4(1H 3H
) - di on@0. 3- ¢ Rympound of claim 19 wherein Ry is phenyl.

{ hydr oxycar bonyl propyl - am no}-2- (cycl ohexyl ) et hyl]-5-(
2-fl uoro- 3- met hoxyphenyl )- 1-[ 2-

fl t t )
A z?lrazg H§ The buRpaR é}wiza)mwﬂehlﬁa A, Bl g ne

(5 tetrazoyl ) propyl]-am no}-2-phenylethyl]-5-(2-fluoro
- 3- net [)-1-[.2-f] uor - )
net E§| 22&2&5%@%&%‘%‘0@ k@?ﬁglwamﬂ%@@yhu H, 3H) - di

one. 26. The conpound of claim1 wherein the conpound
is 3-[2(R)-

{ hydr o2¥.car Thayompamdiof aluim @}l -whepdie BY lichylyddenS- ( 2- chl o
rophenyl)-1-[2-fl uoro-6-
(trifluoronmethyl)benzyl]-pyrimdine-2,4(IH, 3H)-di one,

3-[2 h :
3L 2Ry v hoeyRaURE LBERBUAILAY s it Gyl
6-
?trl fl uor onet hyl)benZéI] pyr.im di ne 2, 4(1 H, 3H) - di one,
yPbrebpDt

 3-[ 2( RP3{ hy dhe xsamnays wesyein- Biserspmpptiyd ]is 53-[2(R)-
{hydr&?)s gfﬁ glﬁo%yg%n%} gﬁ ﬁl’pe\{l% ezp(yll - -&é_])ﬂug{oo o ﬁo&lyg)llle%(})f )-ﬂE—Huoro-
6- (tntﬁmmﬁahylmy@y1q>>6yrﬁah§ao;5wirmam@;d 4QQH, m}}dlan@henyl ethyl]-3.2R)-
(hycroicartepHierapy}-amirod-X phsoy ol iéi-fnpbwpyirbeyy)-beadiclo-y
(tnﬂuoromeﬂly%%enny](-é- e%@l-pynm?cﬁhe-%,&12151,3}-[)-d10ne, 3-[2(R)-
{hydroxycarbonylpropyl-amino}-2-(cyclohexyl)ethyl]-5-(2-fluoro-3-methoxyphenyl)-1-[2-
fluoro-6-(trifluoromethyl)benzyl]-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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{ hydr oxycar bonyl propyl - am no} - 2- phenyl et hyl ] -5-(2-chl o
ro- 3- met hoxyphenyl)- 1-[2-fl uoro-

w®2qosnofibuior omet hyl ) benzyl | - pyri m di ne- 2, 4( | H, Bed/usioone1593
, or 3-[2(R)-
{hydr oxycar bonyl propyl - am no}-2- (i sobutyl)ethyl]-5-(2-
chl or o- 3- net hoxyphenyl ) -1 -] 2-
fluoro-6-(trifluoronethyl)benzyl]-pyrimdine-2,4(1H, 3H
)-dione. 27. A pharnmaceutical conposition conprising

amineAypbendedyl] - mlquaiwme@ymmnyﬂﬁd d@tﬂl@m%;(traf&w@maiﬂwﬁbenzyl]

pyringdingoie B R - Hovamaamsn o) BT - Ryl S-C-
chlorbirﬂ%?gf1,-[zcmw(ﬁ(rﬁ@hﬂginfdmy%aleynq)ymuam 254(*1’He3}2 -@Bne, 3-[2(R)-

ctive anpunt a conpound” of “cl ai
{hydmvmeOﬂﬂprOpylemlmg2a)lsa>deﬂnaﬂfﬁafi’ecfrleﬂoai~et¢tlwmghmybnl BF-fluoro-

d.t d
o groRl e B oAb SRR B phar ifcout | cal -2(R)-
{hydfb%%é?‘ébﬁylﬂgpﬂﬁmﬁlha}m(?s%bu%et }gﬁs -RUNSD- Rl Ry Phedd)-1-[2-

whéreint sex- hornone rél'atéd condition i s cancer,

fluordér(tfituqromsthat)benziliporinridipky2, 44 HiHrdore. t he ut er us.
31. The nmethod of claim 30 wherein the cancer is
prost atic cancer, uterine cancer, breast cancer or

pituitagy g R?ﬁ%ﬁ%@&@ﬂ@&ﬁﬁﬁmﬁ&m&ﬁ% E&ﬁﬁ’odﬁfd of claim 1 and

cl ai m 31 wher e cancer I s prostatic cancer.

a phafinecameitdibdacoéptablaicarizBondibreat. n t he sex- hornmone r eI at ed
condition is endonetriosis, polycystic ovarian
di sease, uterine fibroids or precocious puberty. 34.

The net i: h = I
condit |iogg |s'&eir:1dggir?g]t ?ﬁoé@géﬁé@né éﬁ rﬁét{(ﬂg ?&c[f%hﬁwhg%le in a
subjesh@r aeell thHescos,ceonmrisinpnadmiistdrizg wothei subjeot bss efffeetiven@mount of a

fibroids, 36. A nethod for treating infertility of a
compoypd e ¢l aim Ineed t her eof ,

29. A method for treating a sex-hormone related condition of a subject in
need thereof, comprising administering to the subject an effective amount of the

pharmaceutical composition of claim 27.

30. The method of claim 29 wherein the sex-hormone related condition is

cancer, benign prostatic hypertrophy or myoma of the uterus.

31.  The method of claim 30 wherein the cancer is prostatic cancer, uterine

cancer, breast cancer or pituitary gonadotroph adenomas.
32.  The method of claim 31 wherein the cancer is prostatic cancer.

33. The method of claim 29 wherein the sex-hormone related condition is

endometriosis, polycystic ovarian disease, uterine fibroids or precocious puberty.
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conprising admnistering to the subject an effective
anount of the pharmaceutical conposition of claim27.
w@Z005807met hod for treating |upus erythemat osi SPCT/US2004/021593

irritabl e bowel syndrone, prenenstrual syndrone,

hirsutism short stature or sleep disorders of a

subject in need thereof, conprising adm nistering to

the subject an effective anount of the pharnaceutica
conposi tion of claim 27.

34. The method of claim 33 wherein the sex-hormone related condition is

endometriosis.

35. The method of claim 29 wherein the sex-hormone related condition is

uterine fibroids.

36. A method for treating infertility of a subject in need thereof,
comprising administering to the subject an effective amount of the pharmaceutical

composition of claim 27.

37. A method for treating lupus erythematosis, irritable bowel syndrome,
premenstrual syndrome, hirsutism, short stature or sleep disorders of a subject in need
thereof, comprising administering to the subject an effective amount of the pharmaceutical

composition of claim 27.
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