; LIMNOPQRT bz \ ] ~_" abce3en[ ~~&BX6T<[ WO  PCT/ US00/ 11822 pgfdiii 13904
- 1CYCLOCARBAMATE DERI VATI VES AS PROGESTERONE RECEPTOR MODULATORS Fiel d of
the Invention 5 This invention relates to conpounds that { td@ﬁbrﬂlﬂts of
t he progesterone receptor, their preparation and utility. Background of the
I nvention Intracellular receptors (IR) forma class of structurally rel ated
gene regul ators 10 known as "ligand dependent transcription factors" (R M
Evans, Science, 240, 889, 1988). The steroid receptor ~ famly is a subset
of the 1Rfani lcwcwcmwgmmms@@%@Gm@&@mﬁﬁmok&ept or
(ER), androgen receptor (AR), glucocorticol d receptor (G, amd
m neral ocorticoid receptor (MR). TMOPBLATORSor none, or ligand, for the PR
is the steroid progesterone, but 15 synthetic conmpounds, such as
medr oxypr ogest erone acetate or |evonorgestrel, have been nade which al so
serve as ligands. Once a Iigand iRelgp oetheMhvéntionhe fluid surrounding a cell,
it passessthrough he _nenb n]g vi.a passive diffusion, '‘and binds to the IR
to create’a recep lrsllf'?’ed’&ﬂ’ﬁl Telaies | 1R ompaynds hat pntagopistrqef the Rrpessterens gene
promot ers pr asejtbr, tikirtpiéafalibh asd iy, Once bound to the DNA the conpl ex
nmodul ates 20 the production of MRNA and protein encoded by that gene. A
conpound that binds to an IR and minmics the action of the natural hornone
is terned an agonist, whilst apg %ﬁ%f\@péﬁnelllnhl bits the effect of the
hornmone is an . antagonist. P used in contraception. In
t hi s context theylntmgellintar Z@eptoac(m)rfnmt eches of sonetufatly Yeln@d geie tﬁ%ulatﬁfkn N Y.
Acad. Sc égl 248] 3% Y. comi n?‘glgon with a PR agoni st (Kekkonen, et
al , Fert it FRFndend trapsppptiqngigetprsy (R M. Eyats, Agiercen24, 88%.a
partial ER am Onl'ﬁfé SHEM aoep@BihfeNs (3 6}
WD 0U/ 66571 Pg?USUU/ 11822 14 %AN 20u}461 2&%@% ;Oggtzllzslt% f%rHaf #lglcl)ldaj% usef ul
for the treaPiP8fiterone HB“reﬁi?ﬁe(chéspémﬁ 1seepsert (BR)h cardsogeniorensptar, (AR),al |
Horm Cancer S Vedecki s) as wel |
as uterine anlgg%égﬁggﬁe% Ik (& sﬁgg’(ﬁﬁg!ﬁ{a?%%#gdr% F“&’Y‘g‘g be useful for the
treat rrent of non- TFiled nagmahhomimnamrdlgamd)oﬁot lthanRSsJ&i& Aéoidi fabgek@fon®, bidir phy,
et al, theg ndo. Metab. , 76,%%13 1993) and endonetriosis (Kettel, et
al, Fert |“7 it © &PapPYdp, Such @s medioxyprogesisronerasetate SHglstimerasstrgly hates o be
useful in hobeth Nade pihashe 8T8 tsedvb edsaiganir ORRS L PAL fien
conbination with g partial ER anta lggrfll st such ;gﬁﬂfgﬁoﬁx%%m g EJ% gglfgl%)
10 PR ant ago?ﬁ"@Pg‘jm% & CHL dispaggos é*ﬁ??glttme!ah@nbW&Wﬁsmedn@mdnaami fiedstoshown t o
be effective; a JRAR p at g. gancer ich may
i ndi cate thelh.rerlt}}t fﬁ%.aﬁ;ﬁ@st rea(ti%gn ﬁ"ﬁ JO(l?nijtlﬁrzfd oﬁ° isl?fc}'%ng?“ﬁ chna,
et al, Ann. Momytery\prasenSimithe cemsiDNaz@pcejmsal to thE ®N fe@digiex fodulitds

i nvent i h sh S CcO itjve 15 inhibitors of
progestce)irbon:%gp gﬁ ntoc%\%#%\lgﬁﬂggwgemawn%?bgﬁhﬁém sts in functional nodels,
egither/or in-vitrA camﬁouﬂd-ﬂdat\bmds 1hacR SR e AR RE HeSERd Bbrmone
contraception, in the treatnent of fibroids, endometriosis, Dbreast,

uterine, ovalSitiedAn agmistyyhilst & goreraund Hht?hp*d‘sbltsrfbmcfmw%the homooes an |

repl acenent oaRy. Conpounds of the prior art are descri bed by Jones, et
al, (LJ.S. Patent No. 20 5,688,810) is the PR antagoni st dihydroquinoline
. NM 1 HM PR antagomsts may be used in contraception. In this context they may be

25 | administered alone (Ulmann, et al, Ann. N.Y. Acad. Sci., 261, 248, 1995), in

combination with a PR agonist (Kekkonen, et al, F. ertility and Sterility, 60,610, 1993)

or in combination with a partial ER antagonist such as tamoxifen (WO 96/19997 Al
July 4, 1996).
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WO 00/ 66//do/de&xh/ US00/ 11822 1 4 JAN 200 -3Jones, et dl, depefuBeshishe eno

et her 2 (U.é. Patent No. 5,693,646) as a PR ligand. Me 5 10 \ Cc/ Nb F~/
~\ \ ~Me H\M 2 3ones, et al, described conpound 3 (LT.§ ﬂ
5,696,127) as a PRligand. 3 H zZhi, et fl descri bed Iactones 15} and 6 as
PR ant agoni sts (J. Med. Chem, 41, 291, 1998) 15 VO 00/ 66571
PCT1U800/1182214JAN200-4OOM9//\I\/bHI\/e4O~QI\/EI\I\/b//l\~
/7 \v\ ~M\ ~~M H~M ~ OH M 5 6 Zhi, et al, described the ether 7 as

7
a PR antagoni st (PR advigbnisGNem alsd be L%l & BOIB)med of 1Mol deﬁ\é%déil \ e
Conbs, etgal dlsclosed the am de 8 as a ligand for the PR ( & Chem ,

38, 10 4880,Pr4agbeancers (Herwiiz, o phrfloray Canger, 283epelr: iBikiiacuse, Blostam Maf.,anal og 9
as a PR |i gafad Vied&is) b8 Wefl % utdihe A% Varid Whcers. PR antagonists may also be

useful for the treatment of non-malignant chronic conditions such as fibroids
5  (Murphy, et al, J. Clin. Endo. Metab., 76, 513, 1993) and endometriosis (Kettel, et al,
Fertility and Sterility, 56, 402, 1991).
PR antagonists may also be useful in hormone replacement therapy for post
menopausal patients in combination with a partial ER antagonist such as tamoxifen
" (US 5719136). |
10 PR antagonists, such as mifepristone and onapristone, have been shown to be
effective in a model of hormone dependent prostate cancer, which may indicate their
utility in the treatment of this condition in men (Michna, et al, Ann. N.Y. Acad. Sei.,
761, 224, 1995).

The compouﬁds of this invention have been shown to act as competitive
15  inhibitors of progesterone binding to the PR and act as antagonists in functional
‘models, either/or in-vitro and in-vivo. These compounds may be used for
contraception, in the treatment of fibroids, endometriosis, breast, uterine, ovarian and

prostate cancer, and post menopausal hormone replacement therapy.

Compounds of the prior art are described by Jones, et al, (U.S. Patent No.
20  5,688,810) is the PR antagonist dihydroquinoline 1.




W O 00 8d/dss7r © CH H 9 PCT/US00/ 11822 .14 JAN 200 Hamap bo/Ak22
descrlggg tﬁs LR ant agoni st 10 (Ann. N. Y Acad. Sci ., ?&n@ ég 5 1995).
37, 16|

10 Chen, et al, described the PR antagoni st 11 (Chen, 1@? %h
Int. 10 Cong. Het. Chem, Mbntana, 1997). i \ ci S H N HYA AN W ,
al ., described the PR ligand 12 (J. Antibiotics, 50, 360, 1997) mD

001 66571 PCT/US00/1 | 822 14JAN 200 -6 HsC CHs CH3 OAc OO~ ~ OH 12 5 Narr
et al. (German Patent, DE 3633861, CA 109:22973) clainmed that

i ni dazobenzoxazi NARESs 48 dfscrifled A8 esarapérqnqw PaEPRRX3Eb R4 OCPpRSUCh as
br of oxi ne (B), bei ng acfive as an anxi ol c was reported Q ?nann et

al. (Proc. iewd. Pharmacol . Soc. 21, 51- 55 (1978)); More recently, a nunber
of patents (e.g. Young et al. WO95/20389; Christ et al. W98/ 14436) cl ai ned
qui nazol i n- 2- ones

Jones, et al, described compound 3 (U.S. Patent No. 5,696,127) as a PR
ligand.

10

Zhi, et al, described lactones 4, 5 and 6 as PR antagonists (J. Med. Chem., 41,
291, 1998). '
15



10 and i n-2-ones such as conpound C and C2 as i nhiPj f HV
rever sew?);bgﬁgfﬁi ptase. MM ~~~0o N~OMANCL Br M ~oﬁ>‘%¥’/§§@{/ﬁgz WO

. 00/ 66571 PCT/ USO0/ 11822 14 JAN 2004 The conpounds in the fge\?ﬁpzuu' nvention
contain a pendent aromatic substituent. The aronmatic subst ué\ i)r oved to
be critical for the resultant Corrpounds4‘bei ng active as progesterone
receptor nodul ators and have broad structural diversity which may consi st
of aryl, substituted aryl, heteroaryl or 5 substituted heteroaryl group.
Description of the Invention This ingention provides conmpounds of Formul a
(1) R Rz cON OR4 . Rs | \herein: R and RZ are independent
substi tuent g lecfed¥§ rom the d sulystituted C
to C6 al kyl, L~ 068 S ANE ; e
al kynyl, substituted Citve C6 al kynyl tiome8 cycl oal k 5
to CB cycloal kyl, —aryl, ygubstituted ar 5L er ocycla®cyosubst eed
het erocyclic, COR', or 15 NRBCOR'; or d RZ are fused to form a) an
optionally dubstituted 3 to 8 rfenbered spirocyclid alkyl ring; 'b) an
optionally substituted 3 to 8 nenbered spirocyclic alkenyl; or c) an
optionally substituted 3 to 8 nenbered heterocyclic ring containing 20 one
to three heteroaZbiyer & desctibel e ether 7 ach PR ngagonisS(JaMtdNChéhe 43 p2g10cycl i c
ri ngs of5~aé ) and c) being optionally substituted by from1l to 4 groups
selected fr ?r? fuorine, C, to C6 allryl, C, to C6 alkoxy, C to Cb
thioal kyl, -CF3, -OH, -CN, NH2, -NH(C, to C6 alkyl), or -N(C, to C6
al kyl) z; WO 401 66571 _g_ PCT/ US00/ 11822

Illiil O Me
A
Me
N
H Me

7

Combs, et al., disclosed the amide 8 as a ligand for the PR (J. Med. Chem., 38,
10 4880, 1995).

\N/ N Br
o}
8
15 Perlman, et. al., described the vitamin D analog 9 as a PR ligand (7et. Letters, -

35, 2295, 1994).



7 4 JANWOOQded3?1is H C, to C alkyl, substituted C, to CPth}g%,usgfyl
substituted aryl, C. to C3 al koxy, substituted C, to C, al koxy C to C

am noal kyl, or substituted C, to C3 amnoalkyl; 5 RHIis H,’ homﬁ:% al kyl ,
or substituted C, to C, alkyl; R is H .OH, NHz C, toCGalH%

substituted C; to C6 alkyl, C, to C6 al ?<enyl substltut ed C, to C6 al kenyl,
al kynyl, or substituted al kynyl, CORD, R~ is H C, to C alkyl, substitut ed
C, to C3 alkyl, aryl, substi t ut ed aryl, C to C,  alkoxy, substituted C, to
C, al koxy, C, to C3 am naal kyl, or substlt y ed C, to C, 10 am noal kyl; R~
is H halogen, CN, NOZ, C, to C6 al kyl, Pated C, to C6 al kyl ,

al kynyl, or substituted ai kynyl, C, koxy, substituted C, to C6

al koxy, amno, C, to C6 am noal kyI ,- tuted C, to C6 am noal kyl; Rs
is selected froma) or b) 15 a) RS i i i

, CN, C, to C3 alkyl,
substituted 20 C, to C, , alkyl, alkgnyl, substituted al kenyl, al kynyl,
substituted al kynyl, C to C,  al kox sugstltuted C, to C3 alkoxy, C, to C3
t hi oal koxy, substituted C, to C3 tf Aoky, amino, C, to C3 am noal kyl,
substituted C, to C3 am noal kyl, , to C3 perfluoroalkyl, 5 or 6
menber ed heterocyclic ring cont,aj\‘h g1 to 3 heteroat ons, CCRD OCORD, or
NRECORD; WD 00/ 66571 PCT/ US00/ 11822 14 JAN 2004 -9R is H, C to C3 al kyl,
substituted C, to C, alkyl, aryl, subst? t ut ed aryl, C to C, alkoxy,
substituted C, to C3 al koxy, C, to C3 am noal kyl, or substituted C, to C3
amnoal kyl; REis H C, to C alkyl, or substituted C, to C3 alkyl; S Y and
Z are |ndependent %‘Eﬁ%t‘f‘tabéﬁ%cﬁlb‘tdé{‘eﬁRﬁn@mrtiﬁéOg(ﬁmuwY.mrladcﬁcnmd-li,38@ ogen,
CN, NO2, samjgs) am noal kyl, C, to C3 alkoxy, C to C alkyl, or C to C3

t hi oal koxy; or b) RSis a five or six nenbered ring wwth 1, 2, or 3

het eroatons fromthe group incluffag O S, SO SO or NR6 and contai ni ng one -
or two i ndependent 10 substek 1IRS fromzée RQUP cyhcl udi ng H hal ogen, CN,
NOz, amno, and C, to C3 al ky , to C, am noal kyl,

CORE, or NRCORF; RF is H, C uted C, to C, alkyl, aryl,
substituted aryl, C, to C3 alR , to C, al koxy, C, to C3
am noal kyl, or substituted C, /; 15 Ris H C to C alkyl,
or substituted C, to C3 alkyl; RBis H or ® t9%:C3 alkyl: or
pharmaceutically acceptable salt therep§. Preferred conpounds of this
invention include those o Formula | R R2 RS ~O N OR4 Ra | 20 wherein: R
is H C to G alkyl, substituted C, to C6 alkyl, C to CB cycloalkyl,

substituted C teneB £)A! BaLKk mapy an@ﬁéF hi&gﬁgbl%égf&eﬁf%ﬁ&' e,

substituted heterocycli C,
Cong. Het. Chem., Montana 1997)

|
Q Cl
N
H

11
Kurihari, et. al., described the PR ligand 12 (J. 4ntibiotics, 50, 360, 1997).




PCT/ USQRPH bdBes21! 4 JAN 2004 -10 RZis H C, to C6 al kyl, pgylasdobfysded C, to
C6 al kyl, CZ to C6 al kenyl, substituted C, to C6 al kenyl, C, to CB
cycl oal kyl, substituted C3 to CB cycl oal kyl, aryl, substla ﬂN 11,

het erocyclic, substituted heterocyclic, CORM, or NRBCOR r 5 R and Rz
are fused to formspirocyclic alkyl as"a 3 to 8 nenbered spirocyclic ring,
substituted spirocyclic al kyl constructed by fusing R and Rz to forma 3
to 8 membered spirocyclic ring, spirocyclic alkenyl constructed by fusing
R and R2 to forma 3 to 8 nendered splrocychgc ring, substituted
spirocyclic al kenyl constructed Yoy fu RZ to forma 3 to 8
menber ed spirocyclic ring, - constructed by fusing R
and R~ to, forma 3 to 8 nef i ng and contai ning one to
three heteroatons fromthe groufytrt P 5@nd N, substituted
spirocyclic al kyl constructed by fusing R and R2 to forma 3 to 8 nenbered
spirocyclic ring and containing one to three heteroatons fromthe group
including O S and N, the spirocyclic rlngs made by fusing R and RZ being
optionally substituted 15 by from1l t 0% groups selected fromfluorine, C,
to C6 alkyl, C to C6 al koxy, C, to C6 thioalkyl, -CF" -OH -CN, NHZ,
-NH(C, to CB alkyl), or -N(C, to C6 alkyl)2; R is H C, to C alkyl,
substituted C, tHaWtaalkWemanyPatcrEuw BE3RA%6H, QAyI109:22978p cimad kihaty ,

substi t ut ed; or supstitut d Cl to C3
ani noal kyl ; “%}Saﬁtgge&gx &gésy C; aﬁ< Cla%qoorn ?css’ub l%énlzﬂ’faéﬁ‘ Fo S&C atkyl; R
i IskH, IOH I\HZSfoxﬁne (tng I%ngahdnyb 2s 8t laﬁ:tlbltytit fms Geplottm Eﬁmgiﬁyhn emduz}loﬁﬁ .
al kenyl, su ti te , to ny or substituted al kyny
CORc: R- i @& “’i"tS‘c @6 51% gg&l’ Duﬁ%&y e eceptly, @ numbey pf pagests (e.g:
subst i tut edyannd et 47, W@sﬁm K S ' %#ﬁ . to.. C,
am noal k |, orﬁgsubstl tuted %é W&&Eﬁé ?n?grikt(/)gqg’ dglﬁwgqg ﬁly% Sg%sn CN,
NOZ, C, 14 o @Bl banggrazinsdrpugsisuch aticampaund € 2idkG? as @hibitorOst HIK amyerse
substitut edg, %i +§b§p al koxy, amno, C, to C6 am noal kyl, or substituted C,
to C6 am noa WD 001 66571 ' -11 PCT/US00/ 11822 1 ~6 JAN 204 RS is a
trisubstituted benzene ring containijgethe suljstituents M, Meand Z as shown
bel ow. ~~"z x_X.is takey frgy he gPQup i ncl ua QA2 G , C, to C3
al kyl, subst} , Coto C3 alkp bstityted C, to C3
al koxy, C tute C, to C amno, C to
C3 am noal ky | kyl, NO2 23 "0
per fl uoroal kyl", -rocycﬁlc ring contalnlng 1 No 3 het er oat ons,
CORD, OCORD, or NRECORD; 10 RD |s H C to C3 alkyl, subBtituted C, to C3
al kyl, aryl, substituted ar4l, C, to C, alkoxy, substltuted C, to C
al koxy, C, to C3 am noal kyl, or substituted C, to C, am noal kyl; RE is H,
C, to C3 alkyl, or substituted C, al kyl; Y and Z are independent

N

substituents taken fromthe grouf ding H 15 hal ogen, CN, , C to
C3 al koxy, C, to C3 al kyl hi oal koxy; or Rs is a § or six
menbered ring with 1, eroafons fromthe group inclyding O S

SO, SOZ or NR6 and contarming g#€ or two independent gybstjaents fromthe
group incl udi ng dd 0 &7 NO2, amino, gnd C yl, or C, to C3

20 al koxy; R6 is H

, N&T kyl; or phafmag
thereof. Qther prefe

u ds_are t hose of T

//J§‘ 00/ 66571
(@] (®) :
N

C1 Cc2

gccept abl e salt



PCT/ USO®/Qldb@&B2114JAN 2009 -12 RL R2 RS ~O I~ ~ N O R4 R3 pcwaeorieiz R = RZ
and are selected fromthe group which includes C to C3 alkyl, substituted
C, to C, alkyl, spirocyclic alkyl constructed by fusing FSPJ“a?%N to forma
5 3 to 6 nenbered spirocyclic ring; R_4s H OH NHZ C to yl, or
substituted C, to C6 alkyl, CORD, R~is H C, to C4 alkyl, or C, to (4

al koxy; 10 Ris H- halogen, CN, NO-, C to C, alkyl, substituted C, to C

al kyl, C, to C, alkoxy, or substituted C, to C3 alkoxy; Rs is a

di substituted befhen@nitongdscGmt the NprRgnt Havaubst tdnedAt § pondafid ain@sic Shown
below x 3" 4' i 5 \_15 X is taken fromthe group including hal ogen, CN,

C, to C3 al KBimentc Ths empmaticy substifusnts Eroveqd 1e3beeqriticalo feraltiey kesulantenber ed
het erocycl i Gofp&ithds ObYid R hst r thi.oal koxy; Y is
a substituent ?r om the group inc@ﬁ%ﬁsﬁgﬂﬁ, gﬂ%p?%;gr??ul ?S %lﬁ':!de Hg’a&

al koxy, C, tButrah|dixersityCwhich @ayt ¢rinsial lofxaryl, 20bsiitut®S argl, ahdiérveyinerber ed
ring with t 00i 66s~i PCT/ US00/ 11822 14 JAN2004 Y Uis O
S, or NRIE%, %gbslﬁ{éurteﬁfffe%gaal%;pc, al kyl, or C, to ¢4 CQzal kyl; X is fromthe
group including hal ogen, CN, NO2, or C, to C, alkyl and C, to S C~ al koxy,
provi ded that when U is NR6, chen,X'. is not CN. Y is fromthe group
including Hand C, to C al kyHRescriptionof the lnvertiompnhered ring with the

structure: This invention provides compounds of Formula (I):

p R R?
R

) I\ o

LA

RY ,las

10  wherein:

R' and R? are independent substituents selected from the group of H, C, to C;
alky}, substituted C, to C, alkyl, C, to C, alkenyl, substituted C, to C, alkenyl, C, to
Cs alkynyl, substituted C, to C; alkynyl, C, to C, cycloalkyl, substituted C, to Cq
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR*, or
15 NRPCOR?,
' or R' and R? are fused to form:
a) an optionally substituted 3 to 8 membered spirocyclic alkyl ring;
b) an optionally substituted 3 to 8 membered spirocyclic alkenyi; or
c) an optionally substituted 3 to 8 membered heterocyclic ring containing
20 one to three heteroatoms from the group including O, S and N; the spirocyclic rings of
a), b) and c) being optionally substituted by from 1 to 4 groups selécted from fluorine,
C, to Cs alkyl, C, to Cs alkoxy, C, to Cy thicalkyl, -CF 3» OH, -CN, NH,, -NH(C, to C,
alkyl), or -N(C, to C; alkyl),;



| O X woobkesr1 CXZ; X~ i s hal ogen, CN, al koxy, or NOZ; opcphaoermeeitically
acceptabl e salt thereof Further preferred conpounds are those of Fornmula | -
R RRS ~Ol~~NORaR3I| 15 wherein: R = R - and arel 4eJAt288 fromthe
group which includes CH3 and spirocyclgc al kyl constructed by fusing R and
R2 to forma 6 nenbered spirocyclic ring R is H OH NHZ, CH' substituted
met hyl , or CORD; WO 001 66571 PCT/ US00/ 11822 ' 14 JAN 2004~ -14 R~ is H,

C, to C alkyl, or C, to C4 alkoxy; R4 is H halogen, NOz, CN, or C, to C3
al kyl; RS is a di'sisbiq,teCpdikbsaRtmtedid)go CYalia, RbNGubREuEM RS id ysnt s X and
Y as shown helow. x 3'. 4" Y5 5 X is taken firomthe group including

hal ogen, -3 HEPHo RISt Cofe Sraloxyoteto Gy anpippatikyli or sibstituted €, 4o G ve
menbered rifgn¥ikh; t he structure: x' Y UUis O S or NH X is halogen,
CN, or NO2, provided that when Uis NR6, X is not CN, 15 Y is Hor C, to
C4 al kyl and pharnmaceutically acceptable salts. The conpounds of this

i nventi may cgyit.ain~a S tri.c..carbon at and sone of the conpounds
of thi s%innventi gﬁ"%{;c&%n al ’é’ﬁédbgtrm%%lr&gtoa@yﬁﬁétri c centers and nmay thus
gi ve rise to optR’daH, C8)NHLsCandCdillgssebeiaied &, to)] dIBy1SbowT Witdput 20
respect to s i t he present invention includes

reochem stry in Fornula I,
such opti ca" ﬁ'%ﬁ‘gastoaéﬂfl }éls?ngré’J)r?éF@’,Sf“&?d\ﬁH‘lyrlyla@OBﬁe raceni ¢ and

TxtUTes of Che B Sid bt branr SRR T3 O aR S st il lab) o sl 1o
t her eof . C, alkoxy, substituted C, to C; alkoxy, C, to C, aminoalkyl, or substituted C, to G,
10  aminoalkyl; '
R* is H, halogen, CN, NO,, C, to C, alkyl, substituted C, to C; alkyl, alkynyl,
or substituted alkynyl, C, to C, alkoxy, substituted C, to C, alkoxy, .amino, C, to C
aminoalkyl, or substituted C, to C, aminoalkyl;

R’ is selected from a) or b)

15 a) R?® is a trisubstituted benzene ring containing the substituents X, Y and
Z as shown below:
X z
2N
%
S

wherein: .
X is taken from the group including halogen, CN, C, to C, alkyl, substituted
20 C,to C,.alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, C, to C,
alkoxy, substituted C, to C, alkoxy, C, to C, thioalkoxy, substituted C, to C,
thioalkoxy, amino, C, to C, aminoalkyl, substituted C, to C, aminoalkyl, NO,, C, to
C, perfluoroalkyl, 5 or 6 rhcmbered heterocyclic ring containing 1 to 3 heteroatoms,
CORP, OCORP, or NRECOR®;



14 JAN wB8Q@ée6sh? The term ™ alkyl" is used herein to referpd®ubnithsst rai ght -
and branched-chain saturated 'aliphatic hydrocarbon groups having one to

ei ght carbon atons, preferably one to six carbon atons; ﬂ@kkgﬂyl"‘is
intended to include both straight- and_branched-chain al kyl groﬁy wi th at

| east one carbon-carbon doubl e bond and two to 5 ei ght carbon atons,
preferably two to six carbon atons; " alkynyl"™ group is intended to cover
bot h straight- and branched-chain al kyl group with at |east one

car bon-carbon trRPlicHbONE @nflicyll WRbdtRuted aht n : r two to
si x carbon atons. The téré% " “sub ig?%u?éé)gfﬂgﬁﬁm?igﬂgﬂgg%ﬁi fgghglkenyl"

, and " sub&t iskgkpFubstivned C; to 5 elkoxs Gitkyds améddabkyylor sebstita¢dk@nid Cas j ust
described h hﬂgmgfon1one to three 10 substituents selected fromthe group
i ncl udi ng hal'ogen; "CN, OH, NOZ, amino, aryl, heterocyclic, substituted
aryl, substitut eB® sél,&2,deCohlkyl, oraubsityted @f tpl@patkyl;subst i t ut ed al kyl oxy,

al kyl car ponyl , kyl car box al' kyl am no, arylthjo. These substituents may
be att acged to gJXyX@aszﬁ %‘Fepﬁ?%ﬁ ?“rEéWEﬁWI ke frofn e groupr Balydmeotli ded t hat
the attachmpalbgép T, INOY amird, shahkyL e @@Iaua_ase%eéym %JSallgheoxt erge, aryl” is
used herein to refer to an aromatic system whi ch nay be & single fing or

mul tiple argﬁﬁm#6YﬂNhgs fused-or |inked together as such that at |east one

part of the fuseg or 44 rings ns, t he cornjlgated aromatic system The
aryl groups incl ude b%tlgﬁgﬁ'elo%ant%%’%%edprﬁ%Vﬁ}f T’n%g‘ﬁ%ﬁ&?fc,m ‘i“bsnl"e'?@lt,e anthryl ,
t et r ahydr ongpiup hiptlpdipp edast BOyISO, 20 NRE ahd lcbhtaingighsihd btitwsl iddepbndehef ers to

aryl as just defined having one to four substituents fromthe group

i ncl udi h‘lé hé‘l‘béa‘é‘ﬁ{r&s%Rr,“_tﬁiu?‘%r{md‘l&mgﬂgfﬁa%?sﬁy CN, NIyl #minsnd Cataenlkyl, al kynyl |
al koxy, aryowyC, skixg} Cl el dmdidky DXOOR bR Gasony | ,  al kyl car boxy,

al kylamno, or arylthio. The term "heterocyclic" is used herein to describe

a stable 4- to 7RnistHferted:atkvinsnbitipted €1 tor Corlistlatsyle sehstitutegyaryl, €, to .

het erocycli g, G b&utb S cS Br i gl tur.at. r
unsaturated,3$ndgaﬁﬁgﬁﬁg%ﬁgfgﬁg’%Fgggfgg%k%?%%%m§&§%¥Egﬁﬂgﬁ%i@b“?ghr
het er oat onsamuioalkyked fromthe group including NN O and S atons. The N and

S atons y be oxidi . Th eterocyclig ri al so i ncludes any
mul ti cyclzﬂic ri ngﬁi H%m%ﬂé%gaﬁﬁo?f s&ﬁﬁé@e‘iﬂgfﬁoégnﬁé‘t erocyclic rings is fused
to an aryl ring.RTielor @ @OhGEH71 . PCT/ USO0/ 11822 , 1 ~ JAN 200

-16heterocyclic ring may be attached at any heteroatom or carbon atom
.provi ded the re%RbaERacewically-aqgertable saltthereefal | y st abl e. Such heterocyclic

groups i nclude, fefer8oRbéimal & hRMALAH 0 Ede RLRIA kAL Y Pi Perazinyl,
2- oxopi peridinyl, azepinyl, pyrrolidinyl, rmdazolyl, pyridyl, pyrazinyl,

pyrimdinyl, pyridazinyl, oxazolyl, 5 gtoxagdlyl, norpholinyl, indolyl,

qui nolinyl, thienyl, furyl, beng®fur NAdenzot hi enyl, thianorpholinyl,

t hi amor phol i nyl sul foxi de, and i sogi Inylb. The term "substituted

het erocyclic" is used herein to de t hg heterocyclic just defined
havi ng one to four substituents sel O he group which includes

hal ogen, CN, OH, NO2, anmino, alkylg*substifuted alkyl, cycloal kyl, alkenyl,
10 substituted al kenyl, al kynyl, al koxy, %ryloxy, substi tut ed-al kyl oxy,

al kyl car bonyl , al kyl carboxy, al kyl am no; or arylthio. The term "al koxy" is
used herein to refer to the OR group, m%ere Ris alkyl or substituted

. al kyl . e t er m WB¥§ioxy" is used herein to refer to the OR group, where R

is aryl or substgty ryl t " I bag "L sed h into
refer to the R@ng%ﬁg,@m%egéggﬂ’sﬁgﬂ%@g% @g{:gﬁﬁﬁ’i%ufoe 8 &V'ﬁ]??el el?I'he term
"al kyl car bogybstitutedy € koh€y esyclosleyly efiyly stistinhtel GEORheefPslicM¥abitRed S al Kyl
or substitu al kyl he »M-~am noal kyl" refers to both secondary and
tertiary anb%ggwmﬁ%fg? fﬁéﬁéﬁkyﬁ’or substituted al kyl groups, containing
one to eight carbon atons, which may be either sane or different and the
point of attachment is on the nitrogen atom The term "hal ogen" refers to
ad, Br, F, 20 or |I. The conpounds of the present invention can be used in
the formof salts derived from pharmaceutically or physiologically
acceptabl e acids or bases. These salts include, but are not Iimted to, the
following salts with inorganic acids such as hydrochloric acid, sulfuric
acid, nitric acid, phosphoric acid and, as the case nmay be, 25 such organic
acids as acetic acid, oxalic acid, succinic acid, and nmalefic acid. O her
salts include salts with alkali netals or alkaline earth netals, such as
sodi um potassium cal ciumor magnesiumin the formof esters, carbamates
and ot her conventional "pro-drug" forns, which, when adm nistered in such
form convert to the active noiety in vivo. WO 00/ 66571 PCT/ US00/ 11822
14JAN 204 -17 This invention includes pharmaceutical conpositions
conprising one or nore conpounds of this invention and a pharmaceutically

T - e N - . o o




15 WhenWh®/6e8itpounds are enpl oyed for the above utiliti escT/USEYI18RY be
conbined with one or nore pharmaceutically acceptable carriers or

exci pients, for exanple, solvents, diluents and the |ike, deAlma%U Qe

adm nistered orally in such fornms as tgpl ets, capsules, dispersi P

powders, granul es, or suspensions containing, for exanple, from about 0.05
to 5% of suspendi ng agent, syrups containing, for exanple, 20 from about 10
to 50% of sugar, and elixirs containing, for exanple, from about 20 to 50%
et hanol , and t heRf iskd, Ciée Cpalkelnsubstitutey G, o ChelkfloCmoot, Akeayl, kebstinjtert abl e

solutions o ' cpnt ai ni.ng from ut 0.05 to 5% suspendi ng agent
in an isot olr?l2 z&rérg%?%{%gr&gﬁ%ﬁs %?h‘%°ra?%%géh?sﬁ‘éﬁ‘fa$§#8pﬁg%@?ﬂm, Rl selsHtutedh ) f or
exanpl e, fr aml,dbericy@k, substitied het8B¥H i, COR ag NRPEORAYY edi ent in combi nation
with the carrier, nore usually 25 between about 5% and 60% by wei ght. The
effective d85age of active ingredient enployed may vary depending on the
particul gr conpoRNshdePEORBES tolthen gg;[ggyccﬁt:.agg,msrg §{or5a&|erglpe {119 ii&(ﬁcﬁceverl ty
of the condition being treated. However, in-general, satls At y results
are obt ai nedghwhstitifed spiraspdiscailad fconstricted by rfusinn Rared R fimt £6ad sat a

dai ly dosag Jt .0 5 . .00}, 66571 -18 PCT/1US00/ 11822 1 4 JAN

7004 to aboﬁ‘teg‘%%ﬁ%gﬁ%% “g%isﬁ%‘a‘f’°yb6%§h‘\%@ﬁg°ﬁf‘§“5%f rgﬁllnﬁ Pé,’i%?é‘nRzilF? di vi ded

doses two t €orfnouB td B nenteredapirodilid ﬁn@,-ﬁ%ﬁ@é@%o&ﬁlﬁ%ﬁ&n%lg%oﬂhmf&gd n?st N
nmy, preferably

| arge manmmal s, the_tot dajly dosage is fromabout 1 to

from about gy tﬁbs“%Rnﬁ’.“Fk)?at?émf"’o? ﬁ%%SIHFTPB‘EP‘ESﬁli@ﬁthﬁtrmgnaplmwdimdkplri se from
about 016 t oGkt bPudidpeRAGHL K€ t& FGAHTRAURIS ikl B mxture with a
solid or liquid ,phar_fraceﬂl}fi cally acceptabl e %g%ﬂgegﬁe{dﬁﬁﬁggﬁ:?g%eq%egi men
may be adj uSeHning ope thige hetaroaiopsifromt the lgequppnaitding OeS padidie substitutex anpl e,

several divj S dm, 4. st ered L] r _the dose may be
- proporti onaFﬁ@%‘ggu@g}gn%St?ﬁc&@ca eryéﬁéﬁ/ haélgtaagi éeg?ffneg o tharemthsredoeut i ¢
situation. s@rotydiseingand ventsioimp oue tsthreeheteeoatis fdrs Hey @OuPmaluiihgas, Wel | as
by intraven Us4 I\{nitbr anuscul ar, or ul;é:}ut aneous routes. Solid carriers
i ncl ude st aP @S 1Y i SBERSYCHS Bysﬁﬁﬁﬁ% Jsipg Bt and Ry being pptionally pubstitugad) ul ose,
sucr ose1fndbK&6mi INto MdrbipR sblbsisd ok FubHES, T, k€ terd | ter
pol yet hyl ene . gl ycol sz‘t@nopﬁ-si oni c gurfuact ant's aﬁﬂg’ga?b e¢°oa| o\é@’sﬁbﬁ? %s corn,

peanut and $&Elyb -6F 4 OHaEN, NELapFHE ploi Gitadkylo ot ECnttGyratkyd)i; t he active 15

i ngredi ent and tgwe; pard i.CW . il stratiqgn desired. Adjuvents
customarily errpllg‘;jleS ’iéd t?ﬁéglg)?{ég%ﬂr%ﬁegﬁé‘%%ﬁi{?ﬂﬁgguﬁ Etéﬂltegéﬁﬂogi i ons may
be advant ag€oalkbyy, isutimteddC, toUC;hallesxyf CatoC] nginegryll 65 sub@idfed g Baent s,
preserving %ﬁe”tl .and antioxidants, for exanple, vitamn E, ascorbic acid)
BHT and BHAY "f‘ﬁ%ﬁgr ef erred pharnaceutical conpositions fromthe standpoint
of ease2df 20 prRpRERUT, WC;&M?I,&Q@H&B&H@:E,MQ@J .solid conpositions,
particularly ta(t;#,e_ts and hard filled or liquid-T |ied capsules. Oal

admi ni stration of Fhe @bMNbukdle Fealbrlefubptitaigd CTie€ealityl Oy & Coalkenyhds nay

al so be adm ni stg¥ r [t J taneal | @l utions or
suspensi ons of tsﬁgggutgﬁgﬁ@g%égéﬁlﬁ%ﬁhﬁgg{ygs&%&r%é{é&egé@%'néﬁca%r macol ogical ly
accept abl e sal t Rais Ibé, o Epalkpl sibstituzetleT, to 0, taiiyl, \aryl] st@ekitwiet Aryd, @510

surfactant su / ypropyl cel | ul.ose, D spersions can al so be pr epar ed
in glycerol (?‘ ?]?aﬁiﬁ’af%géﬂ?eée h I%nagkoﬁp'y of%s Capamaalicyl, pegibstiated §%: torCaoi | s.
Under o023 namipodkyidi ti ons of storage and use, these preparations contain a
preservative to pre % t he %rovvth of m croorgani sns. W O 00/ 66571

PCT/ US00/ 11822 14 JaRelogrsaCN. N9, 1kt Shallhaubstitsed Cf torGealigi Catol @& f or

i njectabl e Mrékyl, B8 \ |yt i shersjons_and sterile
powders for thgI extsgﬁgegr%éﬁg?ﬁglkg?%!%g?g%%ﬁwgfgglné)(rg{]?'gof%]?bégf"g?ﬂs@ ol utions
or di spersibngninpgdkydil cases, the formnust be sterile and rmust be fluid to
the extent that easy syringe ability exits. It nmust be stable under 5
conditions of manufacture and storage and nust be preserved against the
contam nating action of mcroorgani sns such as bacterial and fungi. The
carrier can be a solvent or dispersion nmedium containing, for exanple,

wat er, ethanol (e.g., glycerol, propylene glycol and l|iquid polyethyl ene

glycol), suitable m xtures thereof, and vegetable oil. 10 . The conpounds
of this invention can be prepared follow ng the Schenes illustrated bel ow
WO 001 66571 PCT/ US00/ 11822 14 JAN 2004 - 20 Schene | RS RS COOR ~ ~-~r,

~F, rt, Ns NHz



1 CDI, Wdrue871degrees C, Ns b ArB(OHh, Pd(PhsP),. NasCOspOMBSHEA1&2 N, 85
degiees C n-BuLi, THF) B(Ow)s -78 degrees Cto rt, Ns ArBr) Pd(PhsP)~.
NasCOs DMEJHsO, 85 degrees C, NN RS R, RS As denonstrat ed1i4nd§m2ﬁﬂts I, the
conpounds of this invention are generahly prepared by enpl oying e
suitabl e coupling reaction as a final step. An appropriately 5 substituted
ortho-am no benzoic acid or its derivatives such as ethyl ester (X = Br, 1,
Cl, or a latent coupling precursor such as al koxy group which can be
converted into R’ isa trisstdied bErbind iy tihtdDiihg BR2substtdents X, ¥ ahANz 2004 OTf
group suitable in.the coupling reaction.) was treated wth a suitable
organo net als ?‘@geé%‘&ent, e.g. Gignard reagent, in appropriate nonprotic
sol vents which include but not limt
carbinol 2 under an inert at rmsphere_ﬁ as argon or nitrogen at -78 Cto
roomtenperature. Ring closure of 5ydarbi rtol 2 to yield benzoxazin-2-ones 3
is comonly effected by a condensi ng entk sdich as carbonyl di i m dazol e,
phosgene, dinethyl carbonate, or diethylParhbonate in a suitable nonprotic
sol vent such as THF at tenperatures ranging fromroomtenperature to 65 C
The aryl ati on of Xoisnadexdminnti2-pogsindluting hialegch, £N; @) b€, @iy ubdithyd var i ous
coupling_.reactians.including Suzuki, Stille reactions, These reactions are
10 conmoAl y é?]ggrﬂf@a’ {:nt‘% ﬁé aﬁﬁ"é%’est’fbgmﬁfé G é‘h&! taslﬁﬁy’n@t 5 £ dhipgkenyy st |

e.g., palladibsimedd O] ek @, BROARbAX A SIT, Wold) ARASMNNAYSHGRAIE, LY. Ph, P,
1, 1' bi s(di phenyl ﬁg’os hi no) f exr ocene, 1, 2- bi s(di phenyl phosphi nos et hane or

pal | adi um s&minaalkyh N, falq Gdpaifivaediodt Emewhered hetpriosycdia trimigyconteingmenti t i on,
an appropri g} ebh%e3uRsk éék&%@@ﬁb&&&lﬂs&b plfeagent, e.g., aryl boronic acid,
aryl stannane, “or aryl zrnc ‘conpound, S 15 coupled with benzoxazi nones 3 to
give 4. If a base is needed in the reaction, the commonly used bases

i ncl ude ,hut not Lini e 0o.sqdi.um bi carbonate, sodi um carbonpate, potassium
phosphatlg, bari u ésai{bghgﬁglﬁgét ﬁ’é’ﬁtﬂﬁ"r?%(b& é-‘t @Fylo?rygé‘ét?sﬁlﬁ'}t?q ¥h e The
nost conmonicy alkeey, sibktiteRd <, ite G, A&y, a6 d, aisndalkgl, W BubeiRzen e, 1P

i sopropanol, toluene, ethanol, DME, ether, acetone br a m xture of any one
of 20 these2®@HPNE and water. The coupling reaction is generally executed
under an inert aReERspher L n on at tenperatures ranging
from room terrpergtur e’r\?'otgtcf%e (’)igfsiuﬁght]%tg‘?ﬁtmg;’ aﬁﬁg sol vent or solvent system
or mixture. Benz¥xand doaresin@ependenbsulsstitvests ttaldni frdro the puelpebphiding Hyuch as

boroni c ;aci d_whi c be coupled with.a ppropriate electrophile, e.qg.,
aryl br (%% d@%ﬁ%h}ﬁ ﬁ%’ ébtasaéé{,kof%%itt%?ﬁaqlfﬁe%é?pn 192HkOX¥oupl i ng reaction
condition asrdescribed above. The transformation of 3 into 5 can be

effected by treai{i,ng 3 wth an organo netallic reagent, e.g., n-BuLi, in a
nonprotic sol venft SAHVEST sxmegtoedrimg vwith 1. dwen3 bsterpatomstiory thehgroneact i on

sol ution W ghaisot gb e phi Il rd :
00! 66571 PCT/ usé%ltl)’lg’zézé’lﬁbﬁ%ﬂgogﬂf é-%ng"gﬁ’t% i i‘é%??%@%%%?é?fé’?ﬁ%?“s‘ exal kyl

tin reagent frogythe igraupdndhedingll, balogesn@iy MOy rwino; anigC g O, ratkyt, 78 CCtd G, r ef | ux
t enper atZHrea%g}gr an inert atnosphere such as argon or nitrogen.

to,THF or ether to give ortho-am no

R®isH, or C, to C;, alkyl;
or pharmaceutically acceptable salt thereof.

Other preferred compounds are those of Formula I



Schene wa @s6%15 (k) R"OCO/C-(2) RVMB8r. THF. t't. N 6 KGQ¢Tmusdeshigz2 THFE b
Schene la illustrates an alternative approach |eading to the benzoxazi nones
3. Thus) an appropriate aniline 1 is protected with a sui* bl e al koxy
carbonyl protective group including bu{ not limted to al %d&fyzmr bonyl ,
t - but oxy carbonyl, benzoxy carbonyl, e 2h'oxy carbonyl, or nethoxy carbonyl
in a suitable solvent such as ~THF) 10 acetonitrile, with or w thout
presence of a base either as a catalyst or as an acid scavenger. The
protected aniline is then treated Wth_a sultable organo netallic reagent
such as organo |ithium agent or_&xignard\reagent in the sane fashion as to
prepare conpound 2 to give the ‘carbr ahe treatnent of 6 with a
sui t abl e base such as potassiumt- nm , [n-butyl lithium potassium:
hydr oxi de in an appropriate 15 sol ve h&%atol uene, THF, al cohol under
an inert atnosphere such as nitrogﬁn or gon t the tenperature ranging
of the relevant solvent to

fromroomtenperature to the boilirng poirR
af ford benzoxazi nones 3. WO 001 66571 - 23 PCT/US00/ 11822 !' 4 JAN 200
Schene Il describes the procedures to prepare benzoxazi nones bearing two

di fferent substiwheeints at position-4, The Winreb am de 8 can be prepared
froman appropriately,substituted isatoic anhydride 7 when treated with N,
odi met hyl hydr oxyR- nfinént e erlectess fremm thegroup whidhr iotludess6| vedt, dkyth as

et hanol, 5 LM . inert.,atnosphere. such as argon or
ni trogen. Coupl i %8%319 b %&%ﬁ%ﬁ:ﬁ@ﬂﬂ%ﬁ&é%g@ﬁg@¥ guﬁfﬁglpig aélﬁ&'fl%lg’“grill

bor oni ¢ Aci & tof mempersd spirepdictringgi ve 9 can be effected by enploying a

i cal | i ; ' h Ki, Still | i d i
i ar T ashi on Bet BeCEENRC T e REC B s 6 . BereoRBs: nones 4.

Treatnment of Weinreb amde 9 with organo netallic conpounds, 10 e.g.,

al kyl I'ithium alkynyllithiu aryllithium or their Gignard counterpart in
a nonprotic sol ﬁ‘?%élﬁ‘)é‘sﬂfﬁlﬂ'—m& tptndkoxyhder an inert at nosphere such as
argon or nitrogen at -78 to roomtenperature affords am no ketone 10.
Conversi on of ketone 10 to carbinol 11 can be effected by treatment of 10
wi th anl®rgano mtiaH, halogema §dh NGUEhtodS aditylysubstithted Gy to Cpalkyls €] to@,j gnar d

conpound i ng g, i I t ,such as THF 15 or ether under an inert
at nosphere E'lsuc ’glggug%%tgtﬁég‘%ﬁ(?%ap%ﬁ%’n at -78 Cto roomtenperature.

Conversion of ket one REGs & disabstibitéiBendehe ¢aB cah@Mitene SiRahests Ry ahgguct i on of
ket one group of 10 to gge carbinol noiety of 11 using an appropriate

reduci ng reagentas§ﬁ?:‘ﬁn OVi t hi um al um num hydri de, sodi um borohydride in a
sui tabl e sol vent such as THE, ether, orx anhydrous al cohol under an inert

at nosphere in the 20 tenperature ranging fromO C to the boiling point of
the solvent. Ring closure of carbinglz1 0 produce the conpounds of this

i nvention can be acconplished w th.clandengi ng agents such as

car bonyl di i m dazol e, phosgene, ding | caflpopat e, or diethyl carbonate in a
sui tabl e nonprotic solvent such as TH tPnperatures ranging fromroom
tenperature to 65 C. 25 WO 00/ 66571

15 X is taken from the group including halogen, CN, C, to C; alkoxy, C, to C,

i de

alkyl, NO,, C, to C, perﬂuoroa]ky%, 5 membered heterocyclic ring containing 1 to 3
heteroatoms, C, to C, thioalkoxy;
Y is a substituent from the group including H, halogen, CN, NO,, C, to C,
alkoxy, C, to C, alkyl, C, to C, thicalkoxy;
20 or

R’ is a five membered ring with the structure



Schene Wo esdbstt OH, MeNHOMWe: HCI, reflux . , . WO O ArB( Gtpu§shirgaP) a,

Nai CO3 DMElI H20, 85 degrees C, N1 R6Li or R6MgX, THF' , -78 degrees Cto rt ~
R~MyX, -78 degrees Cto rt, NN 1 CDI or triphosgene, ~' THF;, 14 q,gﬂrees Cto
65 degrees C ~ PCTI US00/ 11872 24 JAN 200 Rs 0 B/ ' ~0- wR ~"""N0Mz Rz 8 |
~ORs ;. " O_ 0OR3 ~HRz 12 Alternatively, ortho-am no ketone 10 can be
prepared by treatnent of orthoam no benzonitrile 14 with an organo netallic
conmpound such as organo lithiumreagent or Gringard reagent in a suitable
sol vent such as THF or ether under armxi nert R2 11 WO 04/ 66S71

PCT/ USO0/ 11822 - 25 - 14 JAN 200 atnosRhere such as argon or nitrogen at
tenperatures ranging, from-78 Cto r nperatuze as illustrated in
Schene I11. Benzonitrile 14 can be readi Iy/ repared froman appropriately
substituted benzonitrile such as Brompben Jtrile 13 using a suitable
coupling reaction such as Stifle or Suz tocol carried out in a
simlar S fashion as described for the preparation of the Weinreb am de 9.
Scheme Il RS  (is0,8,or NRS,

R®is H, or C, to C, alkyl, or C, to C, CO,alkyl;
X’ is from the group including halogen, CN, NO,, or C, to C, alkyl and C, to
5 G, alkoxy, provi_ded that when U is NR®, then X’ is not CN;
Y’ is from the group including H and C, to C, alkyl;.
or

R’ is a six membered ring with the structure:

Q

"~ I‘:rr
10 X'is N or CX?%

X? is halogen, CN, alkoxy, or NO,;
or pharmaceutically acceptable salt thereof

Further preferred compounds are those of Formula 1

. R R?
R
7 9
NN
4
R FIQ3

15 wherein:
R' =R? and are selected from the group which includes CH, and spirocyclic
alkyl constructed by fusing R' and R* to form a 6 membered spirocyclic ring
R?is H, OH, NH,, CH,, substituted methyl, or CORS; -



At ~( CSHye,00/8687C0~ Pd(0), DMe/FizO Ns 12 R6Li. or R 6MyX) mThesiaes2C RS RS
R~ Schenme N depicts an . approach ,to~ prepare benzoxazinones with a | ow 10
per fl uoroal kyl substituent at position-4, e.g. R6 is trifluorornethyl
group.. .An ' appropriately substituteg chloroaniline 151twagAnRrpgiect ed with
a suitable protective reagent such as pival oyl chloride or di-tert-butyl
pyrocarbonate to give protected aniline 16 in a suitable solvent such as
acetonitrile, acetone, 1~ nethylene chloride, or a mxture of solvent such
as ~ methyl ene cifH,dstaOkia@IC undgilkedy; i nert 15 at nosphere such as

argon or nitrogen, . at. tenperatures ranging $om0 Cto 70 C. A suitable base
such as sodi um ?@4r15%{néﬁlg§en589pqﬁﬁhtﬂr@agoo%rpélgé‘ or potassium carbonate may be

needed when t he peac)i : aci : ' c S WO
00/ 66571 PCT/ USO0/ %1%5%“%%%%}%%2@“% CQ%%?’%@F%?P’E{E‘%% X, “lrécefm}t &t 16

wi th an apps#hepmibgiosv:al kyl | it hi um such as nbutyliithiumor s-hutyllithium
foll owed by reaction with a | ow perfluogocarboxy derivatives, e.g.,
trifluoroacetyl chloride, 1-(trifluoroaetyl)-im dazole, or ethyl
trifluoroacetate in a nonprotic sol vest sych as ether or THF under an inert
at nosphere 5 such as argon or nitr@qge -78 C to anbient tenperature
gives the protective orthoam no ket Qg 4 equent renoval of the
protectiyig group can be effected by reactip‘ﬁsof protected am no ketones
with a suitable acid such as TFA, 3N aqueous hydrochloride solution in a
sui t abl e sol ventX sfidpkeasftomt thy | ssoup éﬁl“grﬁgdbalmeny\@érmethow, QNOg do2d i ng
point of the solygpdeto afford ortho-am no ketone 17. The preparation of 10
6- chl or obenzoxazi none€s 19 from 17 can be acconplished in the same fashion
as described forYidi#osjnt hesi s of benzoxazi none 12 from ketone 10. Coupli ng
of 19 with an aryl group to yield the conpounds of this invention, 12 as
shown in schene |V can be effected by a nickel conplex catalyzed coupling
reactiora The pal |l adium catal ysts proved not to be an efficient catalyst in
this coupling process. The coupling reaction 15 of 19 with an appropriate
aryl boronic acill itafivemenberedng withtheistrugthus: pr esence of a suitabl e base
such as potassi um phosphate and a catakyst of nickel (0 or Il) conplex,

e.g. a nickel conplex of dppe, dppf, aget\riphenyl phosphine. The nost
commonly used solvents in the reactvoR ude di oxane or THF. The coupling
reaction is generally executed under e dert atnosphere such as nitrogen
or argon at tenperatures ranging 20 fronm ambi ent tenperature to 95 C
Scheme |V RS - 27 (CH-),CCOCI) Na,,CO CHCh; HO rt, Nz, _.

PCT/ US00/ 11822 Ui QMNogNEL, R5 CI 16 RS (1) n-HuLi) THF, -78 degrees Cto O

degrees C R 6CO%: Malgdh, &N, H%o,, Heiaed Biat LB #% NR®, X is not ON:

15 . Y’ is Hor C, to C, alkyl

and pharmaceutically acceptable salts.

The compounds of this .invention may contain an asymmetric carbon atom and
some of the compounds of this invention may contain one or more asymmetric centers
and may thus give rise to optical isomers and diastereomers. While shown without

20  respect to stereochemistry in Formula I, the present invention includes such optical
isomers and diastereomers; as well as the racemic and resolved, enantiomerically pure
R and S stereoisomers; as well as other mixtures of the R and S stereoisomers and

pharmaceutically acceptable salts thereof,



RS R~Li or R ~MgX, THF, -78 degrees Cto rt RS CDI or triphosgeae, THF, O
degrees Cto 65 degrees C RS ArB(OH)=) N (dpp~Ch, KsPO, di oxane, 85
degrees C) N= As illustrated in Schene V) the conpounds ~6 or can be
further derivatized at position-1 via numerous approaches | eadi JAY 2004
a.variety of novel cyclocarbamate 5, derivatives including 1-alkyl,
1-substituted al kyl, 1-carbonyl, 1-substituted carbonyl, 1-carboxy,
substituted 1-carboxy derivatives. For eXanples, alkyl or substituted al kyl
derivatives 20 can be forned by treatnment of carbamate 12 or 6 with a

sui tabl e base WO 001 66571 PCT/US00/ 11822 ' 1' 4 JAN 200 - 28 5 such
as sodium hydride in suitable solvent such as DVF under an inert atnosphere
such as argon or Mhe taygefalkyl’|ioweet hareinddirefento bdth atraighprandriradched-chain

el ectrophile such as. al k r substituted al kyl bromde, iodide, or

triflat 2. - Sudatuigt rajlﬁg?t&f‘)r/%f’%ﬁﬁb% g‘fﬂp%ﬁa‘ﬁn%\f’%{%)s?lﬁﬂgo‘??ﬂi%étﬁmé& Risfasably

ef fected usi | phasi opdi.t.i O bsNEL € i i [,C

al kyl ati on igﬁ%gggﬂ?ggﬁﬁgiﬁghg’bi%H§§Y% ghﬁg%ggﬁ @ugﬁn§%E?¥Pb§F¥QghE%ﬁium

brom de i n absmmuthebdhairsakylegrous with stSeat ehobarbbhlcarboAvdotibieboad amnplt@oadb t hi s
type of nodification includes, but is not limted tp, the one depicted in
schene V fhetighheaibomgoms, prefesably two tor sis carppn gtontof AipawE’ grouprigisntended

L =u0st1 Lt G AN BT Bl M RS ™
CH3CN, DVAP glgNrbondNaid twbHb eighEbarbbil Brodf, prefebblyivb ik cadBon atoms.
The terms “substituted alkyl”, “substituted alkenyl”, and ‘substituted
alkynyl” refer to alkyl, alkenyl, and alkynyl as just described having from one to three

10  substituents selected from the group including halogen, CN, OH, NO,, amino, aryl,
heterocyclic, substituted aryl, substituted heterocyclic, alkoxy, aryloxy, substituted
alkyloxy, alkylcarbonyl, alkylcarboxy, alkylamino, arylthio. These substituents may
be attached to any carbon of alkyl, alkenyl, or alkynyl group provided that the
attachment constitutes a stable chemical moiety.

15 The term “aryl” is used herein to refer to an aromatic system which may be a
single ring or multiple aromatic rings fused or linked together as such that at least one
part of the fused or linked rings forms the conjugated aromatic system. The aryl
groups include but not limited to phenyl, naphthyl, biphenyl, anthryl,
' tetrahydrqnaphthyl, phenanthryl.

20 The term “substituted aryl” refers to aryl as just defined having one to four
subsﬁtuents from the group including halogen, CN, OH, NO,, amino, alkyl,
cycloalkyl, alkenyl, alkynyl, alkoxy, aryloxy, substituted alkyloxy, alkylcarbonyl,
alkylcarboxy, alkylamino, or arylthio.

. ~ The term “heterocyclic” is used herein to describe a stable 4- to 7-membered

25 monocyclic or a stable multicyclic heterocyclic ring which is saturated, partially
unsaturated, or unsaturated, and which consists of carbon atoms and from one to four
heteroatoms selected from the group including N, O, and S atoms. The N and S
atoms may be oxidized. The heterocyclic ring also includes any multicyclic ring in

which any of above defined heterocyclic rings is fused to an aryl ring. The



Wo 00/ $¢ od/6d8l/ US00/ 11822 - 29 - ~' r JAN 2004 The acyl aicrarsoon1s22 :
car boxyl ati on of the conpound 12 or 6 at position-1 to give conpound 21 can
be readily effected by treatnment of 12 or 6 with a swtalile ﬁg%@‘tlng or
car boxyl ati ng reagent such as di-t-butyl Bicarbonate in the presence of a
sui tabl e basic catal yst such as DVAP in a suitable solvent such as
acetonitrile under an inert 5 ~ atnosphere such as argon or nitrogen. The
am nation of position-1 of compound 12 or 6 to give 22 can be acconplished

using a suilieebiceclantingimafther RAGIKAL at 2 ettToatdth OF @aiFoA Qtdr prdigidargsence of a
sui tabl e base, such as sodium hydride, in a suitable sol vent such as THF

or di et hyl TEUHeR sushIe.if rgemicelly sfahlee qu‘-‘é]%étﬁﬁf@é’c’(lm@@&@dllé% fr. J. Og.
Chem 30, I o] an-2-of A
sol ution o?e%{g%&n %gééhy}blﬁ%i%g ehﬁml Hﬂp% g,p 850’8P§F%?8£5§1 dr ylglf% (200 ni)
was treat edyavlidizg, Gmudatelyl, npymdygl;epymmw apysimidiny) npyfdameylnyéxaegpesi um 15

brom de.in.ether (3. 0 mml The.reactjon m xture was slowy
var med fo ARBFEN t ﬁ%&ﬂogflglremq?ﬁm ‘flf"?l r}y}lg '?‘Eﬁ“yljS B sPIRRAUFANRE ¢ r ogen
and then paenisthiényl,ahiamehelity Fhidmaguers sm&ﬁ&cmﬁgaqﬁ%ﬂwtl on (300 ni).

The m xture was neutralized with aqueqgus 1 N sodi um hydroxide sol uti on and
ethyl acetate (306t syestitgerheterocyglic’ ois g‘é‘?ﬁ herqin foedesorhe theheteraswstic and
aqueous |a @s&d\éﬁ&d%l’r%%ﬁq Wizt fs ?'ﬁ)g% Lhe

conbi ned o?‘ganl c layers vverg vvasug%‘mv?nﬁt h%i???%?og{ngl cﬁ%ué)clll‘Q 213(13 Af ter
removal of hgblg%nCN, nOHacTtiﬁz, aor editlusubwisite ralkyil,e dydipallbylsidikengl, gel fl ash

ST a0 Bkl UARG Bl S SBOAL o B atiions afviostapyl oy 62- 63
cH:;z 5 . 6H-5TI\/BII@GEEB|3K)' Jzﬂk}?laxih&o,(ﬁi- arfittib. The tetm3* dﬂZc)xy’]’-Zs8 %?ed(l’iiﬁ&n fo erfl%é (4 2.3
= (s, , s,

6H) . EXANP(E’E’ ORgempyHwhere R i aligt! Wftsulisﬁrug%ﬁ h@‘;}? oThe fezm[ ‘Wylpay 3omed i n- 2- one
WO 00/ 6657 =3 f
2 (2-am no ks boem 1 n S G Tols w70 o SEMMLIE! e e 1) e
added 1, 1' -“elylrerbphdd’i 1 whad dlersin( 16 rdéfer, togmerhﬁﬁl groupdeheraiR riogikyl ofhe
reactiqg sqj,hhi 0k #g1. "3 h%ﬂé %ai‘efnv?yq%? o%gpg;}ghéagggglﬁ;%{f%ggt %"’?: ”D"ed in

vacuo and the resi SSO

sol uti on wasoupasihes Ruig qun o sabptiagedsalkyld rTehkod - aainselidit Rferd &}E¥dh nrL)
brine (20 nmL), .and dried with MyS04. After renoval of solvent in vacuo,

6- br ono- 4, AE{OREATH R4y tFHRRY K IMINGS yKhFsein flau?)] oRb Aupstitutesh calkyd sgrobPsai ned as a
whit e sol | ok onk %9 Ughs BRock 090 (s, 1
D20 exchanggabl el)ﬁo 7. E%t O h%h ma %Nw‘f‘%%‘d&hf‘%ﬁ}w

Hz), 6. 84 pont o’.ﬂ_amhmeni 180mﬂ1elzryltxogbn @mm d’l(QstenﬁH)lalogéﬁRI\z‘E’feE 3 Cl, Br, F,

6-1 0do»g4, 4-dimet hyl -1, 4-di hydro-benzo [d] (I, 3Loxazin-2-one The product was
prepar e ff 6m 2- ani no- 5- i odobenzoi ¢ aci d fol | owi ng the 15 procedures of
Exanpl e 1 and ZTha&ompmﬂIndtse)fstbé ipEkserit [ifivénflon 187 bE,; used‘HrNM% fmﬁlts8 10. 30
(s, 1 H, DOec able),.7 58 6.71 1 H J=284H), 1.58
(s, 6H). ya) 3’%% °%‘ftm‘ﬂééf’f ghyft?@%ca“mafep geidsrppy bases Thege2: C,
39.63, H 3al?s'3mcl|Nde 4ub dre foP URSked So, tl?bqfoﬂéwl  safls #/Ath d‘Nn 4b4gc1d¥91cﬁ>§’sa‘NPLE 4
~1, 4-Di hydro 4, 4- di met hyl - 2- oxo- 2H 3, benzoxa2| n- 6- F oronic acid To a
sol uti on of Yé‘°51i‘18%3‘2¥d=4“4:ﬁ*ﬂ%@%}slm’mc4mél PﬂWPhﬂrb‘emzioi[mi] @slthﬁ]cascam}nbe one (2g,
7.8 mMmk) i d B i n hexane
(10 M 2.4 srﬁ_i Sig4Hle s Iﬁcec‘ggg@xﬁﬁgg‘?‘an&t‘ér nft atid, 3 A9 B 5 #Sheat 78 C
for 30 25 maltuimddeasalth uwnﬂy alkal méthlai srealkaling éarrmatrﬁfhlé{\nshbh tak | doBREBA, OPY |
borate (6.5 Eﬁ 28 % The react.on anl uné)was slowmy warnmed to anbi ent
t enper at ur ECHTHGu SHENEY °fi THERIE et IO} dPh EFiFSr F%fb%?tﬂs ged \thesn (60
m). Ethyl cagendbml (pid8ufl fohRSwaRESEha HinthBRMCiy! %}?forgga%qrﬁ%gatg ated, and
agueous Iayer was extracted w th . et hyl acetate (3x e conbi ned

organi c | ayBs acHEEMREEENEY 8 t h brine and




WO 00| 69'9AD/6eET/ US00/ 11822 14 JAN 2004 -31 dried with MpRO#uUsobhesxol vent
was renoved in vacuo and the residue was purified by a silica gel flash
chromat ography (ethyl acetate: hexane/2:1) to afford &'ﬁ \

(1, 4-di hydr o4, 4-di met hyl - 2- oxo- 2H- 3, 1: benzoxazi n- 6-yl } bor ofi'c acm as a
white solid ( 1.4g, 81 %9: np 249-250 C, 'H NWR (DVsO-d6) 8 10.21 (s, 1 H,
DZO exchangeable), 5 7.90-7.95 (br s, 2H, DzZO exchangeable ), 7.67 (m 2H),
6.79 (d, 1 H J =7.8 Hz), 1.61 (s, 6H); M5 (ESI) mz 222 ([MH +, 87%.
EXAMPLE 5 6- (3 cmhtsriumnémyinykxdemp}arammbmda} dordpositibysdontieiR®g dndlor more

[ 1, 3] oxazin- moned fhPro edure ,3\) A m xt ure_of

6- br oro- 4, 4-SGFRRYIY 1°F 15 Y FHRPG 25 b2 BRAPFtcaly a5ceptable samise of sxdipients. 9

mmol ),  3- Chl'IOxE:GWbﬁﬁ@ﬂ albd)i‘nellﬂti& 18&th6Us(ck-t@8hent WhicH cngllsle’admmlstenn
tetrakis(t rlz_g)heng/l phosphi ne) pal | adi um (0) (0. 35qg, , SOdI um
carbonate ( PRagnagepsically; gffestivs amaunkofe pr/morRImpaLRds aédescmbbdo m)
was degasgse en heated at 85 C under' a

bl anket gf %P%&oaégﬁ{agaf?%eof{t rgﬁ%ﬁ&e?@g t{Olpon m xture was cool ed to anbi ent

tenperature and dhem@etemm hecaptsatanlag¢msis @] Likio UfiveRtiom Nised AdHeOb# Ghe
at.e ( ) was added and organi c | ayer was

| ut 20 Et h
:Ce)p;r :a'? gd( Re gi‘aﬁ : b g#‘”%d& ’B%P‘? Y ePnifpdention: #ng| th dteatment @Bi/% m) .

The conbi negrevedtisn 6f |b%§{§ﬂ San‘d/efrﬁhg’ﬁ%h%q‘%sﬁiia Bisdae a%cﬁfc' % g ih MySO, .
The sol vent was renoved in vacuo and the residue was purif y a silica

gel flash cKPORHNIGraRprEharssutical sempositipnataft avention indudd fthtr dreannent

6- (3chl ago i 1.3 xa2|n 2 e as a
Vel Low oh oarant prébedic Sonelie Inbrdill SRR AR otplo Riipmahasar (s
~1H, D20 . érmmwyabw)mon?asmd (adlenctatefnomids 6f t}(eerndBﬂrﬂ}tnuix, %a:@; breastﬁ J=7.9

Hz), 7.39 ( 7.0, 1.1.He 9 6 Hz), 1.68
(s, 6H): Anggron’CgF&sm‘gﬁzoglgl%a%'H 4’&&’?\5@‘62‘ ‘F‘% Sﬁg q@m‘%’ @Pendﬂnt fumgts. N, 4. 84,
Found: C, 66.diitionk], udes6df the ;éesZﬂ:, E)ge&(aleﬁefir t ta

G- (3- Net hoxy_phenyl) 4. 4. di ety -1, £ i ar o bonzol P E A10E %01 66571
PCT/ US00/ 118 AZ§tiee A Shrestrapiy 'é(f’it?Fk2 one Prepared accordi ng to Procedure

A f b 4 d d
S met hosypheny|  baranne copophd ofy BGlaRer 38 el THENRC ey’ R tvs0 do)
b 10.3 ( s geipbingd Bdth(ane op iHore ih&ma(:d:qncdllyl—lacc&ﬁtaﬁle 8&kribrsHor) excﬂné&ﬁk (fon, 2H),

V7S ohy SR P g nd b 5 ane iy B sttt ppic ormos. G

72.07, H, 6a£)5a,bld‘tls, o@pﬁldles, E'@pﬁidble@:oﬂﬁr@%tanﬁles Sor/ stspdisiofts @én Pl 7 10
6- ( 2- ChI or o- eq - 4-di h dro- benzoI[)d] [1, 31loxa i n- 2- one
Pr epar ed a08 ft °t“b B@gﬁﬂ’r%/ s Af pyspepding agent, syrups containing, for example,

6- br omo2¢, 4 @@l i0 b, s@mm OhfId oRg 8

2- chl or ophenyl boronl c acid r| te s%frg%ﬁlmﬁl]n%fﬁ%k %m(%gfl Z(M% Z88
([ M+H] +,  7069% etbapl, awchibe likeor pgeseraiCinge foxﬁ), of%en"fé?mjebltablfé Dhtiobk odd. 87.

gOl(J?ldChICorggu%gnmﬁs c}n&%’g‘ gr\rlgoﬁl ?é%%i)dc?l@%/éf SERRding pESDE | 18] arh §$95Mic 2- one

Prepar ed ac mnddmngsuoh pﬁammemlmibﬁ pepafatiBhsomby euttaint fdr SKafiBlel Fbm! abdud 1y dr 020
benzo[d] [, | or.ophenyl . boronic acid. Wite solid: np

255 257 G 9?’%@%&%‘“’% “’.L%e‘g“’(tén cqmipation with tile capfer,JneregusBalliz) , 7. 55
(m 2H) 257. Se@denaidut%ancﬁétﬁ/zw%ghﬁ 96 (d, 1 H J =8.52 Hz), 1.7 (s, 6H);
M (ESI) mlz 2883{% . 709%° Anal. Calc. For C 6H'CINGZ: C 66.79, H,
4.90, N, 4.87 gifective é@ﬁasmof REtiva ingredipnt employed SnapVaPIdEpQiding on

6- ( 3- Chloroﬂp;}fa e xazi n-2-one To a
sol ution of 1- (gyégiﬁ%rﬁ%@hmh %lbé ‘g:tﬁblyhxg%%oq a\f‘f‘{‘%@?‘#&ﬂé e ITERYRLdRD) e 35,
0.15g, 0. 61 cemdition bamgamsedr Glosvavet hnpeleralesavictidiag ol WY ALY hble

(0. 07q, 00l 665 /USO /11822 14 JAN 2p04 -331.03 mml) at room
tenperature {rt) run ' PEHERT s Eﬁ"”itsrei;hahﬁfi@’é’ dasgge ofdfram pbonti Xt ure was
treated with ice- vvater Et hyl acetate (30 nL) was then added, the organic

| ayer was separated, and aqueous | ayer was extracted with et hyI acetate
(3x20 nmL). The conbined organic |ayers were washed with brine (10 nL) and
dried over




5 MySO04yonbkeg7ir enoval of solvent, the residue obtained wes/Uosoonsial |1 zed
fromtoluene to afford 1-(4-am no-3'-chl oro-biphenyl-3-yl)-ethanol as a
white solid (0.087g, 58%: ' H-NMR (DM5 O-ds) 8 7.5 5 (t,q} ‘?AN\ngflA Hz) ,
7.50 (d, 1 H J =7. 8H), 7.44 (d, LegH J =2.1H), 7.39 (t, 1H J=8.2
Hz), 7.31-7.21 (m 2H), 6.68 (d, 1H J=8.1 Hz), 5.25 (s, 2H), 5.20 (m 1
H, 4. 83 (m 1H, 1.35(d, .3 H J =8 8Hz); M5 (EI) mz 247 (Mt). 10
A m xture of 1-(4-am no-3'-chloro-biphenyl-3-yl)-ethanol (0.03 g, 0.13
Mol ) and t i BbesWenRy/kS ol dnidhal Kbd)4vdigiR] prefebB divehHh dvddildos¥BsvoShi rred
under a bl anket of nitrogen for 10 m nutes. The sol vent was renoved to give
6- ( 3- chl or ofophEmes 3 -daeeip|a susyingd rRjessoiosan 2o diostllagk ovaminals, 2hotdalas a

white solidi{Q. o/ - o ). 8 10.3 (s, 1H),
772 (g e S5 ol P i R et SR bW 0 Bhsgge 5 )
7.3 9 (d, 1foHps 3uitab®. forHafemab uSBcmiprist frgm hbout).9 &P ntg o thegactibel, J =

= : 0
E'Xif/Pll:?sl Oléégnp gmd ?nHinh“r]nate z?dn%%tu'r_ézzvith I\aﬁsogidAlngIIi)quiT p%arzxr?:}:eétgcle\l/ll{yl_“a:dept%&g A
6- (3- Chl or ocaphi@nythis 4o€dgh tbgihed neyyed agudienzOplhidd 184 Of@RAINthérapaRicPr epar ed
according to the procedure of Exanple from 1-&4; am no-3'-chloro
bi pheny! - 3-5¢FDOngs- o FspmBls gsey erphdivided Aeses may e adwinisterediiailyss-theidose; ' H NMVR

(DVB O d6) . - (- (m 3 Hh 7,47 (L. 1 H J
o822 vy, Py 1R phobptiorhiifrsadeed bs ificsted by gFo BhabiPioy ot e Gebfontly 1",
(t, 1 H J situatién.9 Hz), 1.9 (m 2H), 25 0.97 (t, 3H, J= 7.68 Hz): M5 (ESI)
mz 286, ([ MHIJ-,..,10099. EXAMPLE 11 . . , )

6- ( 3- Ch%O(()r o- phen{ie5e #FH3R eqppoupds may be adminigtered oraliyas well 85 by, RYSR9S.0ne WO
001 66571 - 3thtriiGildclfaE)06d kdRehtab@oubAbbutdd04 SRPBdrAeksf fneMte starch, lactose,

1- (4-am no- 3' - chl or o- bi phenyl - 3-yl ) -benzyl al cohol and triphosgene

accor di ng t §calpumyphasphpls. enisrocsiphimeccediulogy. f sugtore @nd kiaplin, whilel Hiquid78 G

"H NVR ( : : | H. = 7)), 7.62
(01 e g sl yads htyely e oty ndiiote ufchang gnd ofifly O] )
J = 8.7 Hz}9ilsgueh gsscorr, pednut snd\iSsanieSiils, a5 are §PEopriateitolthe, naBBOHL thEXAVELE 12
3-(4,4-3 met hyl.- 2- 0%0: 1. 4-.di.hydr o- 2H.benzo(.d . . .

[1, 3] oxgzi n- -59165“- n)eantg% AT '111f11>e/§ID roiégr&wséxaéyrl esired. nAdjuypmts Gpstpmarily

1, 4- di hydr cerdpldyediifilieyrepatativnCof PhardateltioilZdxpa itior)thayosy Rivestaglhudly (2. 229,
10 mmol ), 3-bronpbenzonitrile (2.18g, 12 mol), _

tetraki s(t rPpHesdy| PI5Bs phi #AYPERE | 288ntSm colPring 0aggts, oprervimg | dgentsncandodi um
carbonat e (ZuwidG; oDy ¥t f er (70 mL/1S nL) was
degassed to rtégrrlg{a/%;’tfﬁem(%@/}ggvﬁ an%étﬁgﬁb gg%HZ{l%?@ ‘'under a bl anket of
nitrogen for 3 HBwrprefetrsd Phamaeatical ospmpoxitione framsthe Geinépbintoof Bise edft

t enper re e d.w.th a saturated agueous .a ni um chl.qri de

sol ut i gindJ( Zg@ﬁ%?tﬂ:lﬂéﬁ%}:ﬁm é%gétfagf e Téﬂ SREpPe Sam(ﬂ‘q%ﬁdmﬁlfﬁaﬁﬁdg‘af‘gyer was
separ at ed. filhel adiqeidyiled aymulenadSrad xdministetonifithe @pshnRGeprategrefi 3x30 nl) .
The conbi ned or gﬁ_@i Cc Iazers were washed with brine and dried with MyS04.
The sol vent was PEFbvEE'E nCUERAEIS MY halse o8 gfmnipisteredu marentsially o1 20
silica gel fbasditGREIGTBEAMMARY shPEnsRis: : [

3- (4, 4-di et hyl - 2 oxow;r?,’ 4- di hydrsoé-azH ber??g{[ég% ‘[‘%,nggég‘{z“%’ﬁ% %S-‘{‘/?‘)e%%s%zoni trile
as an of f wpf Rharmasplogically Fepepaiofsalt pan RaprepRd 18, watet ivbly Dvised ohith a8 10. 34

. (s) 1H,,{PZ bl e .02, (d, 1 H, =8.1Hz), 7.79
(d, | kfp J Os:“%égg‘q‘l'j@fbﬁ Af %%gb(pﬁhﬁ’b’i"iﬁb’sa 6 DOBeEigns faﬁ,aﬁj’ éﬂ grepajgdyin’ | 79

{s, 6H); Anglycer@aliquidFpolydthyitheddlizddds-hdlmdBurkt-Bereor in/ dit3 YUndtdr rdikdsy N

10. 00. Found: C 72,75, H 5.05 N, 9.65. WO 00/ 66571 PCTI US00/ 11822 14

JAN 2004 - 35ERI0Bt Bf storage dndpysehess Prepatelonsi ORBRAPpIeT ativa tapmRyent 8isenzof d]

1, 3] oxazi n- groGtoRhRiAFAMishEOM

6-i odo- 4, 4-di met hyl - 1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n-2-one and 3-nitrophenyl

boronic acid according to Procedure A Yellow sh solid: np 2445 245 C;

"H- NVR (DVSO-d6) b 10.38 (s) 1H, DzO exchangeable), 8.47 (s, 1H), 8.14 8.20

(m 2H, 7.70-7.76 (m 3H, 7.01 (d, 1H, J= 8.1 Hz), 1.68 (s, 6H); M5 (El)

mz 297([MHI)', 100%. Anal. Calc. For C,6H 4NzO : C, 64.42, H, 4.73, N,

9.39. Found: C, 63.93, H 4.91, N 8.71. 10 EXAMPLE 14

6- (3- Brono- 5-fl uorophenyl ) -4, 4-di net hyl - 1, 4- di hydr obenzo

d] (1, 3] oxazi n-2-one Prepared from (

1, 4-di hydro-4., 4-di met hyl - 2- oxo- 2H 3, 1- benzoxazin-6 yl)boronic acid and

1, 3-di brono-5-fl uorobenzene follow ng Procedure B. Wite solid: np 182-183

G

H NVR (DMSO-d6) 8 10.36 (s, 1H, D=O exchangeable), 7.78 15 (s, 1 H),
7.587.65(m 3 H, 7.49 (dd, 1 H J =8.3, 1.8 Hz), 6.96 (d, 1 H J =
8.5 Hz), 1.69 (s, 6H); "9F-NWR (DMSO-d6) b -112.46 (m 1F); M5 (Cl) mz 352
([MH +, 78%, 350 ([M+Hl +, 75% . Anal. Calc. For C 6H'BrFNOz: C, 54.88, H,

"~ NS ”~ - N - e . [



0 ~ E)(Wﬂgl;_“g.ﬁ 3-(4, 4- D et hyl - 2- oxo- 1, 4- di hydr o- 2H- benzp&ﬂbsoo/ngzz
1, 3loxazi n-6-yl)-5fl'uorobenzonitrile A m xt ure of

2

[

6- (3- br ono-5-f | uor ophenyl ) - 4., 4-di net hyl - 2Hbenz[d][ 1, 3] oxazin-2-one ( 1 g,
2.8 mmol ), zinc cyanide (0.2g, 1.7 mmp , and 25 T4 UAN 2004
tetrakis(tri phenyl phosphi ne)-palladium(0) (0.2g, 0.17 nmmol) in dry DWVF (20
m.) was degassed to renove oxygen and then was heated at 85 C under a

bl anket of nitrogen for 6.5 hours. The reaction solution was cooled to room
tenperature and PRupedmactutca fo@lsChugiaiel fetiarcABlY Qs AN GlRLEAY | de
solution ( 100 .nm). The white precipitate appeared and was collected on a
filter. TheSHAlqns Slisprsions apasteals Powdersolor Mmerm@rm@sg@pmaz@omaf JAN 2004
-36with the t ( i I n ure_of ethyl
acetate ( 18{3%%)&;%1%&%\5?%2%8 @@% %B“ ?’ﬁgﬁlgg gtt?%gor}vr\}a@agrge@tmée & a pad of
silica gel amgted ﬂtllédtowm hxtantmhxtt esse spingetahility axiat altema;lnde haxrcnmd(er 1:1).
After ev poratd ons A4 %/é 4 b .

2- oxo- | , benzg[c&ffl §0838en 282 yoysts be B’E?F%%dnz"‘@ﬁ’inftr i"e was

obt ai ned as c&ltﬂniﬂﬂlhﬁgeacﬁﬁh bﬂmﬁ&o&rgams?rﬂs%lch Bs)béi:&%aﬁfrﬂiﬁn *‘l‘lié"\@rrfc%p d6) 8
10.4 (s, 1H, D20 exchangeable), 13 { l_t') rn 1 I-g 82 (m 1
H . 7.73 (nPe 2HPVet 98 %ﬂ’efS@nHm@um @nﬁu o el%nr{lg) watep, : ethagpl (R

(DVBO-d6) 8 For

G, “HiaPNz0z Ve o gy e Efol AR *fﬂ@%v%ﬁyé%ﬁ 0. il sibes S5 7O 1,
10 EXAMPLE wiﬁegemblmm met hyI 2 0go- 1, 4- di hydr o- 2H benzo[ d]

[ 1, 3] oaazl n-6- vyl nlcotln ni l e Px aredfro

1, 4- di h%ro 4, 4 ArhEThy s(S’XO SHEn ‘bgﬂ}&;ﬁ?ﬂq&é Pllowing: Bhi EheRrY and

3- br ono- 5- C)Aamaayctbcdmme according to Procedure B. Of white 15 solid: np
290-291 C, '"H NWR (DVSO-d6) b 10.41 (s 1H, DZO exchangeable), 9.21 (d, 1
H J=22H), 897 (d, | H J=1.7 H), 8. 68 (t, 1 H J =2.1Hz), 7.76
(m 2H), 7.01 (d, 1H, J = 8.2 Hz), 1.70 (s, 6H); M5 (ESI) nm'z 278(MH,
96% . Anal. Calc. For C,6H 3NgQZ' O 2 HZO C, 67.94, H 4.77, N, 14.85.
Found: C, 68.04, H 4.70, N, 14.58. 20 EXAMPLE 17

4- (4, 4- Di net hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d] [1, 3logazi n-6-yl)-thi ophene-2
n~rhnnitriln Prepared from {

1, 4-di hydr o- 4, 4- di net hyl - 2- oxo- 2H 3, 1- benzoxazi n-6 25 yl)boronic acid and
4- br ono- 2-t hi ophenecarbonitrile according to Procedure B. Yellow sh solid:
np 230-23l C (deconposed); "HNWR (CDCl,) 8 8.32 (s, IH DzZO exchangeabl e),
7. 83(d, 1 H J=1. 5 H), 7. 61 (d, 1 H J =1.4Hz), 7.43 (dd, 1 H J =
8.2, 1.9 Hz), 7.29 (d, 1 H J=1. 8 Hz), 6. 85 (d, 1 H J =8.2 Hz), 1.78
(s, 6H; M (EI) WO 00/ 66571. -37 PCT/USO0/1 1822 :



14 JANVSORUSSATY 2 283(M H, 100% . Anal. Calc. For C, SH, ZNASZFERPO41RZG C
62.57, H 4.34, N, 9.73. Found: C, 62.48, H 4.31, N 9.64. EXAWLE 18 5

5- Brono- 2-t hi ophenecarbonitrile A m xture of . 14 JAN 2004

5-br onp- 2-t hi ophenecar boxal dehyde (96.200g, 500 . rnnol), hydroxylam ne
hydrochl ori de (111.9g, 500 mmol ), pyridine (500 nL), and ethanol (500 ni)
~was' heat ed underg,ni.trogen at reflux for two hours. g[he reaction m xture was
cooled to anbient tenpérature and concentrated in viacuo #g-give an oil. The

10 crude product wa% triturated twi ce wth ice&wat gk _and<the solid obtained
was collected on a filter. A m xs,en0fna_portio =L fhe above solid
(44.31g, 215 m COpRR ?OR('I | ) acetate nfh‘ohydr 3 .29, 21 mmol) in
acetonitrile (1. s heated at reflux for 3! he ni,The sol vent was
renoved in vacuo Jg he residue was dissolved in ethyl acetate. The

sol ution was ws N8B0 aqueous sul furic acid (&X30 AL), water 15 (2X30
m.), brine (20 nlL), jand dried (MySO4). The sol vent was renoved in vacuo and
the residue was dis5olved in a m ni mum anount of chljbroform( 1 L) and
allowed to crystallilze. The crystal obtained was colll ect®sd on a filter and
the filtrate was concent r.atcetrssddpurd fi ed by a TP Fogr aghy (silica gel,
chloroforn) to give the title conpound asgan of f solid (31.5¢g '
conmbi ned, 58% . 1R (film cm ' 2200. 20 ' H-NWR, ) 8 NP-7.3 8 (d, 1
H J =4 1H), 7.10 (d, 1 H, (T = 4.0 Hz); M3 (EI}{ mz H87 (M, 98%

189( M, 100% . EXAMPLE 19 5-Bronp-4-nethyl -2-thi ophed
a solution of diethylamne (28g, 0.3 83 nol) in anhydrous THF (400 nlL) was
.added a solution of n-BuLi (2.5 M 153 nL, 0.383 nol|f in_hexane: The
solution was then stirresiom rardhb., f.dtnder nitroge 307 sfnutes, cooled to
-78 C and-treated dr opWhgRndWlsReg..50! ution of 2- '

(459, 0.254 nol) in anl , : . The re _
stirred at -78 Cfor 30 mnutes WO 00l 66571 «_. DON:1822 't 4 JAN

2004 and treated wi th anhydrous DMF (100 mni). s allowed to
warmto anbi ent tenperature and was quenched w th 1NrRaqueaus hydrochl oride
solution (1L). The product was extracted with ethyl aget ate’ (3x450 nlL}. The
solvent in vacuo, the title 5 conmpound was obAh.ged gs_a Wi te solid {469,
88.3% . A sanple of the predugtaymemdagrystallized Fxanely np 63-65 . C
IR (KBr) 1654 cm. ~H NVR_{TEBE=ReNg, (S 1H), ii\g’ 2.26 (S,

C TN 14; H, 2.46.
Found: C, 35.00; H 2.44. 10 EXAMPLE 20 :
5- Br ono- 4- et hyl - 2-t hi ophenecarbonjtrile Prepared froh
5- br ono- 4- net hyl - 2-t hi ophene car boxal dehyde using thegprocedure of Exanple
(S, 1H, 2.21 (S, 3H). -I\/g I%Ih mz-. 201/ 203 ( M, .., ) . Calc. For
C6H, BrNS: C, 35.66; H S0 ieplidn, Found: C, "35%e8 a: N, 6.76.
EXAMPLE 21 5-(4, 4-D nethy] -2-0g0-1,
according to Procedure B from 5-brono-2-thi ,ophen%car bdnitridfe and (
1, 4- di hydr o- 4, 4-di net hyl - 2- oxo- 2H 3, 1- benzoxazi n- 6-yl )dyoronkc acid. . O f
white solid: nmp 264-266 C. ' HNWR (DVMSO-d6) 8 10.3 (s, 1 H, 7.97 (d, 1 H,
(APCl) mz + 302 NH )#. Anal. Calc. For C, SH, ZNzQ2S: C,
63.36; H, ﬁ%ﬁérﬁﬁf%@@%m%%ga%g °dé‘§1.“&ﬁﬁ°a‘ﬁ3°ﬂzﬁsSé'l,nakﬁtcpg.ﬁs@sﬂpmmmz 22 WO
001 66575 - 3bETEASARG-AhBRbehzdic AN 02 9 AeBvdiides AroRladRithY betd S*Q L,
4-di hydr o- 2&—{- ben%oé d] Ll, Sr} oxazi n-6-yl)-4-net hyl * 5} s &(9: BLl
, or a latent coupli

extracts were washed with water, brine and dried (My§04)., After renoval of

3H); Ms.(ElI) mz 204/206 (Mt). Anal. c. For

18. White solid: np 40-42 C IR (KBr) 2200 cm; "HNYR 15.(CDA,) 8 7.29

4- di hydr o- 2H benzo(d] [ 1, 3] oxazi n- 6-yl )?f hi ophene; 220xgareyj trd e Prepared

J = 7.9 Hz), 7.6 dmostrated BHfchegiedsthedombbiindk of this Invdadion drebGionbSlly 6H) . M5
g precursor such as alkoxy group which can be converted into




t hi ophewerodeesyn boni trile Prepared according to Procedure g&fuofmiis22
(1, 4-di hydro-4, 4-di et hyl -2- oxo- 2H 3, 1- benzoxazi n- 6-yl ) bor oni c acid and
5- br ono- 4- net hyl - 2-t hi ophenecarboni tri I e. 5 O‘f =white solid: 195- 200 C.

H NVR (DMBO-d6) 8 10.2 (s, 1H), 8.32 7.41-7. 44 @np %hi) 7.01
(d,.1H J = 8.8 Hz). 2.28 (S, 3H), 1. 2 (s 6H) VB (APCH) BNy [ e +
Anal . Calc. For C, 6H14NZOZS; C, 64.41; H, 4.7S; N, 8.89. Found: C, 64.64;
H 4.62; N, 9.39. 10 EXAMPLE 23

4- (4, 4- D me0y lgrotiposittable 4n dhdyeliphing Hed2€ioZ P [wekk tlehied] it al fridbl¥| drpdder an- 2
narhnnitrilp P{e pared from

(I, 4- di hydrBetailis. wrgmst e Stignasd Xppgsnt, i eappEpate nuapyatichentvmitsc whidhd and
4-

brom) 2-f P 5 solid:
2 %Eﬁ@ﬂﬁﬁt%?hﬁﬁtbd%'ﬂ?ﬁ%f %&%g ?’ SRS oocagg(lgga% 5%% %& et R SoLt e

8. 15 ¢tmiosphetd)sucly asatgqnsor nitrégden a7-78 °C th d@bm feriiperafure. Rm’.gcldsu& éfz), 6.92

1H),

d, 1 H, S| MHH, 72 Anal . Calc.

o C sH hﬁfﬁnglé? é*}el‘i@e”ﬁ?ﬁazif"gméﬁévs fgmﬁ‘lf}“l%%ﬁég% a gopd i’lf‘{?gﬁgelgtaw N

tul) gz 20 ExRMVRk Earzény:ldlﬁmamndqsphofgeﬁ@dﬂnéthﬂadim{e) oﬂdx‘éﬂ'@'ﬁ%&xﬂt@q{i%o [d]
ozazi n-,

Zﬁone Pre %10 d fronh
4, 4- di et hy| SWEPIG JBONProtic selyent otheh - & JHEL 28] WRRsTaRues. mngingn drom rﬁopmophenyl
bor oni ¢ aci o A

"R (DG OB T L0 T BT G e b 8 il ¢ T PP ) )
25 8.20 (m bylmyriouy c@plipgreattigns ircleling Suzukki Stille r@ichbonslz These Bact{otlsl arelH, J =
8.2, 2.0, Hz = 1. 7 ( 1H J = , 2.09
(q, 4H, POJ _3“7“’201%’&9‘?5’“5%"‘(?“’ PEgsfticg oL %é*sémﬁi‘}eta‘ﬁ&a(‘%w - zP‘glzé‘“{f[M

100%) . Anal nickal CcorE}ﬁlEx C &énBNm‘ﬂro ﬁlokﬁx@ao C lidands] 7, eE‘: Sphp, Np 18 44
Found: C, 65 él 4 JAN 2004 - 40 EXAVPLE 25

6- ( 3- Chl or oD }R}‘F’)ﬂﬁwﬂﬂfﬁﬁ%ﬁﬁwmf 2 afswm%blé’hmhmoh@apqoxsqaalbsialm sal2- one
Prepared fraigh4s daidiRbinekm- BehZ ;Rﬁll one and
3- chl or ophenyl sbﬂ?om C agtlad gjg{gg?tﬁisﬁzag%ylgxgéocedu?&egﬂi‘ E%@Sngd

| 50- 151 C. ®pclgaphiiRrqagent1ss. me@En1€§°1d1Wlmawxmgmbbarpoﬁmﬁ& (s lH),

ST (mup%ﬁgwmbb%.g éa?mox%el_s‘% 10 give ¥, {rl]za)k%gsw pisisd it g*"s’f%‘(q\%? ooy

Anal Cal C. cdﬁmor@_ajsacsmmzmcmde Gt 4ot linitéd €6, sollum? bitdrboheNdoditm 68. 16,
H 5.81, N 4.32. 10 EXAIVPE 1- ( 2- Ani no- 5- br ono- phenyl ) cycl ohexanol
Pr epar ed ac%?%ﬁﬁgp?téssﬁ’fép PRBEELPEIUSE cCRIRARAY: o PO2FYINI aBCtlR 190 -CBsium

br omobenzoi gyasiaed ﬂ&dn{o&ecﬂm&ﬂﬁﬁﬂccf @ﬁgﬁﬁ i E&g@?&gu%{ f;l:le.lae bﬂlzlenﬁ 5 3

1, 5-di bronopentane. A clear oil:
Hz) 7. 03 (BN, igqpropancy, tqluerze, 4ﬂ1115)1,HQME sﬂa@s aceuqnejdﬂa rmxmra obatydne & 49 (s,

2H, Dz XC bl e d 2H J = 1.8
He) | 4 14?'@‘;’7‘1’%%?%%13)”5“ éﬁln{%[%% Qﬁﬁ? L ‘ﬁ‘ﬁ MALES ) 1 2
270/ 272 (] Mmqo&phemmmogeﬁmwgoﬁ aﬂﬁmam&mm@ﬂbmqwrm&nperame

1- benzoxazi (H% &dllHl one Prepared from

1- (2- am no-g’?%?% 2 )??B‘ F’E)tt?é)? KOV SYRRAR eLBRS L di i i dazol e accordi ng

to the procedur@@&ﬁéﬂﬂi&@&nﬂémw 8k inle H NVR
(DI\/S o d6) 8. 10. 260 (s lsH), -t 450(d 1mH ncle 1lgg§c‘l§£sobor8n§ a§1d(dd 1H

J = 8.2, 2. Yhigh)canbegpuplgd wifh am aaprspr@twl)ectr@hga ag.9 7yl rorortzidp, orlarg- 1. 85

S 1@*&‘5?&%"2@3& iy Rt SheThrsomion Wlndissete o1 bor oni ¢

transformation of 3 into 5 can be effected by treating 3 with an organo metallic

reagent, e.g., n-BuLi, in a nonprotic solvent such as THF or ether followed by

quenching the reaction solution with a suitable electrophile such as trimethyl borate,



acid WMAY¥D004 -41 Prepared according to the procedRGI/GS00ELSRAD] e 4
from 6- brono-spiro[4H 3, 1-benzoxazine-4, 1'-cyclohexane]-2-(1H)-one. Of
white solid: np 223-225 C. 1HNMR (DVBO-d6) b 10.17 (s, 1HY§€zN 04 .
exchangeabl e), 7.92 (s, 2H, DzO exchamngeable), 7.67 (S, 1H), 62\9 (dd, 1H,
J=8.0, 1.1 Hz), 6.81 (d, 1H, J = 7.9 Hz), 5 1.96(s, 1H), 1.93 (s, 1H),
1.57-1.88 (m 7H) 1.24-1.34 (m 1H); Ms (ESI) mz 262 (MH)+. EXAVPLE 29
6- ( 3- Chl or E% {’i spiro(4H 3, 1-benzoxazi ne-4,1'-cycl ohexanel -2-(1H)-one
10 Pr epare P hegetes oblﬁlﬂé@gﬂluﬁﬂéf%wmzammbbmdesapltempe[rzthfe?,;ﬂngh@zoxazi ne

solid i Teae 1’35‘32‘5%6@%’%% G R RRL 8 oS oBonlrmitorty 5o 1. g
Hz), 7.50-7.67 (m 3H), 7.42-7.49 (m 1H), 7.35-7.38 (m1H), 6.93-6.9S (d,

1H J = 4.2 H#emela 911,98 (m 4H), 1.64-1.76 (m 3H), 1.60 (m 2H),
1.29-1.39 (m 1Hy M (APCI) mz 15 328 ([MrH| % 809 EXAMPLE 30

(X0

accordl ng ta the- or 0¢ her-e  of Exarrple 26 anhd

_ r oiN&wam no-.520
- br onobenzoi ¢ @] d the’ g R GHaar d r eagent prql from 1, 4- di br onobut ane.
"OfFf white solip 0 180- 18 H-NNR‘_DIVBO 8110. 29 (s, 1H, DzO
exchangeabl g); 4 o, 1 Ijmé% _B_gdél ?7417%dd, HCPpR ] = 8.1, 2.1 Hz),
6.82 (d, 1 H J 8.0 Hz), A4 (m4H) 176187(m4H) M5 (El)
mz 281 (M, 98%% Anal. Calc. For C, zH-2Br NOz: C 51.08; H, 4.29; N, 4.96.
Found: C, 50.53; H, 4.21; N, 4.85 25 EXAMPLE 31 °
6- (3- Chl or ophenyl ) - spi ro-~4H 3, 1- benzoxazi ne- 4, 1' - cycl opent anel - 2( 1H1- one
Prepared from 6-brorno-spiro-[4H 3, 1-benzoxazire-4, 1'-cyclopentane]-2
(1H) - one and 3-chl orophenyl boronic acid accor di ng tRo frocedure A. Of -
white solid: WO 00/ 66571 PCT/ US00/ 11822 1\4_2 09 42rrp 140- 145 C.
'H NMR (DVMBO-d6) s 10.27 (s, XokH)HTRF 75 (t, 1H, : 53763(m
3H), 7.44 (t, 1H J =7.9 Hz), 7.36 (m 1H, 8.6 Hz), 2.09
2. 1 5 (m 4H), 1.81-1. 89 (m 4H . M (ESR 3147H H]+ Anal . Cal c.
For C, 8H, 6C1INOZ: C, 68.90; H, 5.14; N, 4.46. FodC6094H494N
3.78. 5.EXAMPLE 32 6-(3-Nitrophenyl)-spiro[4H 3, -benzoxa2| ne-4,1'-c
cycohexan]Zl -one Prepared from
6- br onD- spi r o[ 4Keidnie 1R SIMEe 10 one. and.
3- nik trophe_H_Hsbor oni ¢ acid gélglgrg%é"&we r%@g(&%’g %ﬁggnzﬁfﬁzf@“%?l d: rrp
245-246 C Nmppz@ms)mx&nelagp(otqcteu hithlasultaBle Idnaoxy %ax%@n&lci%tebtﬂve J=8.2,

1.4 Hz), 8. ZQ, 7.86 (d, 1 . 7.62
(t, 1 ?—I J (ii“"’ll‘—‘é“)“lg_| b}‘? ? E’%n‘% g"gé%fb?n}’li t-bgtqu;_é)arbpnzl Qae(ldoxy)l H J =

1.8 tz). 6.88 fosty, cadb 2 0-1.99
| £t e e el e 7

(m 7H .
For éb« Elfﬂmﬁﬁ%s‘lg—é%m cvithgpt presence of ajhase Njthe ab3 catalyst or as an acid

scavenger. The protected aniline is then treated with a suitable organo metallic

reagent such as organo lithium agent or Grignard reagent in the same fashion as to
prepare compound 2 to give the carbinol 6. The treatment of 6 with a suitable base
such as potassium ¢-butoxide, n-butyl lithium, potassium hydroxide in an appropriate
15 solvent such as toluene, THF, alcohol under an inert atmosphere such as nitrogen or

argon at the temperature ranging from room temperature to the boiling point of the

relevant solvent to afford benzoxazinones 3.



Found: wo o666s22.- H, 5.43, N, 7.86. EXAMPLE 33 2- Am no- 5- Ipicanasoiv: st hoay- N
met hyl benzam de 20 .To a mi xture of N, O dinethyl hydroxyl am ne hydrochl oride
{9.42g, 96 mml) and triethyl amne ( 13 .5 n, 96 mmovl) ghg and
water ( 100 nL/ 10 mL) was added a sol,ytion of  5-bronoi sét orJ dri de
(20g, 74 mmol) in ethanol and water ('12.30 m./ 10 nL) at anbi ent tenperature
under nitrogen. The reaction m xture was heated at reflex for 3 hours. The
sol vent was renoved in vacuo and the residue was 25 dissolved in ethyl
acetate (100 rrL)Schaﬂ@@ e b switiel tﬂé\lpr%%lﬂ%dstosﬁ%a‘rmbé}&gi&ﬁ{oqe% sakitk it9p (2x 20
m.,), brine i) and dried wth S04.” After renoval of the solvent,

t he resi duedl stithends Hypositient| cheg lequdtﬂr%meﬂyﬁqmenane et hyl

acetate/ 3: X ben am.de .as an off
white soli ﬁ;&ﬁa@f&i&&b&%@@oﬁgg E}ﬂ%‘ﬁi%Rh?Cé&% ‘p‘%& 4&‘?‘ rTﬂ’fLde‘J = 2.1
Hz), 7.26 dlM@h@Ihblﬁtﬁﬁ)?liamm&&ydﬂaéﬁlbmlﬁO@dlﬁ. 16232 protié sb@%n?&ﬁc}( @, etldrol, J= 8. 3,
20Hz)659d1H, = 4.69 3.58 3.34 (s,
3H): Anal . anpl at'r %‘lé‘l&“éfi%”cﬁz crtamﬁ’iphf? ‘191‘21 a5 asggn o ee’B%O%laad C
41.99, H, AoffhﬁmdeN! with a8 dry] EldWdphite s¥6h B aryl boronic acid or arylstannane to give 9

4- Am no-3' - chl or o- bi phenyl -3-carbonitrile Prepared from

2- ani no- 5- FEBrRshefertsdi by emploxing B ttad coppiEngy Teagsiononick aschuwiukic Sitldi ng
d 1 O .b 7 80 d 1
ﬂr Oge:urge3%ﬁz§m{g7\ﬁg&%&" %'g s1 all f%&éﬂ%l %dciiefc e&"\/}%r(ggspﬁg ( 1 H

J = 7.9 Hz)henZox@dingmes 4. Z[]H}a,tment&f V(’dm'e& limide with brddnd me@alﬂ&cdrﬁ];soun&-l) Anal )

Calc. Fgr 10 C: 12.25. Found: C, 67.68, H,
4. 06, M% 115892 @%WEC@“@@‘&%M%@%“C’%? SRE Girignard ygonsterpest. & Ranone A

m xture of I%nﬁlmxﬂ@oﬁerhrsﬁﬂpamt&%r Bhdé?tamlﬁé?ﬁm%}ﬂ?e $ubh 489rgoi Qe 15 Mol ),
3-chl orophen% boronic acid (5.63g, 36 mmol),

t et r aki s(t rii{spRSARE ﬂﬁostﬁlﬁ?%}"ﬁmeﬁ&m &frﬁ‘?r(l@am{nm kewge 10.. Gonmersion ofdwumsodl um

car bonat e (16 0 nmL) was
degassed to rtg%?g&l%%gﬁecgeg heat e %f%%’lgng%&% {t%lggén gr 3
hours. The suetnesalkd, a}k}xwhroeamh@ngmd efdnmamndmoamdnmmmrsatvumesuamak THRated with

brine ( 0 00 nL or gani yer was

separ at ng argrl{ t%gﬂlé@%s mrta gg?t%“zgétaécfr “tﬂr $F Ak e a‘gt?ém nm.). The
conbi ned ortgap&r@tufeamh%meﬁ efmoﬁead titdrbinbr 11" @n aRe beleifeded/ byt ldaddiol4. After
renoval of sol vent, the residue was purified by a flash chromatography

(silica gelof ¥topgaoup 910 fn the faghinol moiety ofj Meusing an epproprigthesdpting N
rnet hoxy- N ggthyllgrae ﬁﬁhﬂﬁ %ﬁ:ﬁﬂ%ﬁ&\@r 9§Adxxﬁfa@)v\)§gg%lg d%% SiRsil g&' gn.of this

25 benzam de (5g, 17. n anhydr ous na Spwl se
fashi on a s&FlutasoBHEBf eﬂ'@t hyt lanhydrers Rioletl hendef land Mert2 8tmfbspliere 49 ﬁih) at -78

~C und | ko) 0 0 ni.n cti 1 xture was
treat ed wi tthﬁxﬁ&?&l i a%l %ﬁg’élugogsqgam%% Il‘ﬁ’r?mﬂfj?)f?’ﬁé"@f)’?tut 186 © b‘erﬂ_) at -78
C. Ethyl aocettéted 11110Crodurce wﬁsccﬁd;cbadds Mm&nincedt@)(%n W acERIsREEdithand

aqueous | ayer ,was extracted wt %/ VWO 001 66571
condensing agents such as car onyld imidazole, phosgene, dimethylcarbonate, or

‘diethylcarbonate in a suitable nonprotic solvent such as THF at temperatures ranging
from room temperature to 65 °C.
25



-44 PEYPOSE05711822 14 JAN 200 acetate (3x20 nl). The corGTES00s1§2Ni C

| ayers were washed (brine) and dried (MyS04). After renoval of solvent, the
residue was purified by a flash chromatography (silica g hexane: et hyI
acetate/2:1) to afford 1-(4-am no-3' =g orobi phenyl - 3-yl i“ Mh3®4e as a
yel l ow sol i dyfe2@n 47%9: np 89-90 C, 'H NWR (CDC13) 5 8rs.89 (d, 1 H J =
2.0 Hz), 7.51 (m 2H), 7.25-7.40 (m 3H), 673(d 1 = 8.6 Hz), 6.38
(br, 2H, 2.65 (s, 3H); M5 (El) mz 268([ M+Na)' "& Cale- For

C 4H, zCINO: C, 68. -, hRknd: C

ure C) To a ' solution of \ 6 '
|phenyl 3-yl)-ethanone (0.3%4, 0.82 mT'D|Nj-{2In anhydrous
d g/sgl ution of allylmagnesiumbronide ( dn ether ( 1.0
der nitrogen. The reaction soution was 15 sl oW y
1 hour. A
ed, foll owed

ppar.&ed and
he co®bi ned

[1,3) oxaBs
1- (4-am no-3'
THF (10 nL) wa
M 3 n, A
warned to & tenpBrature and stirred under nitrogef
sat ur at ed aqueoug, ammomi um chl ori de solution ( 10 nil) |
by addition of et hyI acetate (50 nlL). The organi cANaye
aqueous |ayer was extract ed APEHSEYPHBEPat e (3x10
organi c | ayers were washed ViMEALDr$SdereeaitNdrjied with After renoval
of solvent, the residue was 20 purified by f’lash ¢ FM (silica
gel, hexaneethyl acetate/3:1 ) to afford an am no™ar bi ol i nt er nedi at e

~ which was used w thout further purification. To a sol utigon of sabove am no
carbinol in anhydrous THF was added CDI (0.38g, 2.3 nmmol) at anbient

t enperature under nitrogen. The reaction solution was heated at 55 C for 12

for

hours and then cooled to roomtenperature. The solvent °rermved in
vacuo and the residue was rpurl fi %;a fl acsthnchro I (8 gel,
hexane: et hyl acet at e/ 286 onR “poeprees®

4-al l yl - 6- (3-chl orophenyl ) - 4 met hyl - 1, 4- di hydr obenzo[ d] l oxa2| n- 2-one as
a white solid (130 ng fromtwo steps, 52%: np 12829 Cx~” 2(CDCI ) 8

8.68 (s, 1 H D20 exchangeable), 7.50 (s, 1 H, 7. dl 1 H J 8 2 1.9
Hz), 7.31-7.40 (m 3 H), 7.25 (d, 1 H J = 1.6 Hz), 6. 92r{ d, 11H, J = 8.2
WO 00/ 66571 - 45 PCT/USO0/ 11822 14 JAN 2004 Hz), S.70-5&g85 (m 1H), 5 17
(m 2H), 2.76 (m 2H), 1.79 (s, 3H; M5 {ESI) mz 314 (] 8% Anal .
Cal c. For C, gH, 6C1NOz: C 68 90, H, 5.14, N, 4.46. pfound; S

5.18, N, 4.43. EXAWPLE 3
6- ( 3- Chl or ophenyl ) - 4- net Fi’y’t’[g’ﬁ"’ﬁtdﬁﬁffﬁpti“ﬁz , 4- di hydr o-
oxazin-2 one Piepared frommI=(Z—ammo-3-C r o- bi phepy
propynyl magnesi um brom de fol | owed by treat ment WiRgt
Procedure C. Wiite solid: nmp 184-185 C, "H-NMR (CDA 3) S

Re
[d] (1,3]
- et hanone and
accomrN:ng to
B.18 (s, 1H, D20

exchangeabl e), 10753(t 1H J=1.7H), 7.49 (s, 1 ¥, 7. 1748(m
4H) , 6.92(d, 1H J 8.1 Hz), 2.02 (s, 3H), 1.87 {s, 3H); M5 (ESIJ mz
304([MH ", 100%; Anal Calc. For C eH 4G N02: C, 69. 35 Rt'aH 4.53, N, 4 49
Found: C, 69. 19, H’ 4.37, N 4:41. EXAWPLE 38 15 = Rei _R7" '
6-.(3-Chl orophenyl ) - 4- et hynyl 4- rret hleHFA' di-hydr.o- 1 o'

(1, 3Joxazi n- 2- one Prepar edCFgF?Sl’ﬁP e
1- (4- ani no- 3" - chl or o- bi phedYtEE Py SFES aigee (0.2g, 0.
et hynyl magnesi um broni de fol | owed by treat ment W t &' ¢
procedure C. Of white solid: np 185-186 C, ' H NMR 8 8.18 (s, 1 H,
DZO exchangeable), 7. 5 3 (t, 1 H J =1.7 Hz), 7.49 (s, 1R , 7181-7.48 (m

4H), 6.92 (d, 1 =8 M5 (ESI) m
S04 (Che - 1000 Aa OrEetHpsdte 1 ook efm”%dar% %ﬁé%msntH) obop, N |
4.70. Founaning be@Suntile K v8th 8 orgino 4ncdllic BIMMRILE #8h as organo lithium

6- (3-Chl or hen 1, 4-di h dro benzo [d] 1,3 oxazi n- 2- one
25. Pr eparlseggg %?n&'?n%agg #?ﬂ; l’ég SB’IIﬁbiier%”l‘ﬁPb SHShys THIE qv) etlesr haderran 8rt2g, 0. 82
nmol ) and phenyl magnesi um brom de foll owed by treatnent with CDI according
to Procedure C. Wiite solid: nmp 179-180 C, 'H-NWMR (CDCl,) 8 8.27 (s, 1H,
D20 exchangeable), 7.51-7.57 (m 2H), 7.28-7.45 (m 9H), 6.92 (d, 1H J =
8.4 Hz), 2.12




WO 001 BE39Y6HET/ US00/ 11822 14 JAN 2004 - 46 (s, 3H): MSPCESISN0A1322348
([MH"', 100%; Anal. Calc. For CZ H 6CLNO2: C, 72.10, H, 4.61, N, 4.00.
Found: C 71.72, H 4.86, N, 3.91. EXAWPLE 40 5

4- Benzyl - 6- ( 3- chi or o- phenyl) - 4- met hyl--25,-4- di hydr o- benzo[dY fl"‘?ﬂ &®Azi n- 2- one
A m xture of 1-(4-am no-3'-chloro-biphenyl-3-yl)-1-benzyl-ethanol (prepared
using 1-(4-am no-3'-chl oro-bi phenyl -3-yl)-ethanone and benzyl i nagnesi um
brom de acc rdipﬁg to Procedure C, 0.14 g, 0.42 mmol) and triphosgene (0.04
g, 0.14 mdi rSyChr B2t OF ﬁﬁl)ogmét ismperpttes oanging fotol-ABRE toabomi t r ogen
for ' 10 mibnpasturd 43Q1Mhus THF s renmoved
and the resi dEe purifi eggt\%@gd’@éhggﬂﬁ‘ﬁghrgg%}no %‘1?28%“? I|lela'iq Bapra%qre 8% et hyl
acet at e/ heggnégprgwagquesubsmuted benzonitrile such as bromobenzonitrile 13 using a

4-benzyl - 6- 1 di hydro- benzo[ d] [ 1, 3]oxa2|n 2-one
(0. 045 g, 3(()1 bqp BE?%W%‘I P‘écrﬁ'sa"ék%ﬁl ‘ﬁé PI@SC%C@QL in pvBwlae) 8 10. 1
(m 21 Zfi?“?t“ d%“ﬂbéﬁfﬁ*%%"p‘ﬁ;aﬁn@”’”%m% PS5 250 ey,
m = :

7.22-7.17 (m 3H), 7.06-7.0 (m 2H), 6.84 (d, 1 H J = 9.14 Hz), 3.24 (d,
1H, J= 14.3 Hz), 33‘?‘ ,&a 1H, J= 14.3 Hz), 1.68 (s, 3H); MS (ESI} nmlz 364
([ MtH] +, 100%; Ana | c. For CuH, 8CLNO2: C,72.63; H 4.99; N 3.85.
Found: C, 71.82; H 5.Q9; N 3.58. 20 EXAMPLE 41

6- ( 3- Chl or o- phenyl) 4-€ycl opropyl - 4- met hyl - 1, 4- di hydr o-fgenzo [d] [1, 3j

ogazin-2 one To ‘& sol ytion af cycl opr o Xl magnesi um.bronj de-in anhydrous THF
(prepared using cyt@progyl bromi EEER N ey nesi uh™et g ol ) at 52 C
was added 25 under jen 4-am rraze)3>m/ehINQrF’b| phen farbonitrile '

(5.2g9, 22.7 mol ),. ~The V*on m xture was stirred a C for 1 hour,
cooled to rt, and quen hed th 1IN aqueous HCO sokgtio 100n#L) . Et hyl

acetate (3x40 nlL). The conbined organic |ayers were wasled MWith brine and
dried over MyS04. The sol vent was renoved and the residue WO 00/ 66571 -47
PCT/ US00/ 11822 14 JAN 200 was purified via silica gel colum (hexane: et hyl
acetate/20:1) to give the R o
(4-am no- 3' chl or o- bi phenyl - 3-yl)-cycl opropyl - net hanone: | H Ny\R ( hydr ogen

chloride salt, DVMSO-ds) b 8. 3@“,@1 MécHdeFlesE 2.1 Hzpg 7.7¢ J =17
Hz) , 768763(m 2H), 7.43 \L, +—H— 0 Hz), TN P, 6.88 (d,
1 H J=28.7Hz), 4.50 {bs, 3H), 3 .07 5 (m 1H), O. (I\/B

((+)ESI) mz 272/274 {Mr). To a sol ution of
(4-am no-3' - chl oro- bi phenyl - 3-yl) - cycl opropyl - met B&none (0. Gf'g2 2.5 mol)
. in anhydrous THF (10 nL) at -78 C was added a solution af mgfhylinagnesium
bromde (3.0 Min diethyl ether, 2.5 nL, 7.5 mol) under nitrogen. The .
reaction m xt ur cheens BV clebietnar MBRgroabh th , préfatd RML MRS e 'Mtf?gae’i ‘{v 12 10
hours ﬁ %nr%hlggl(wth a saturated aqueous anmoni um C or| de solution (40

e Qy | PEEEPRPkYY StPsHaPnt, AL Pagfient4 eife Rar fatrifnorapethyhasomepanat ed, and -
drl ed ( MySEppropriidls fubsaemyabnigfoatilife 58! urified via
silica gel chromat%grap ﬁ]hexgrale et ?1'5 Vva%ggrgte{;tgf'?“%a SBW@F%""’“"G
1- (4- ami noF8EeRtHuph gs l?i“ﬂi/fé’ yhlogide o didgrcbumr pjaxbba:r%ﬂl@d’lﬁﬂ gﬁ% Motdepw oil: M
(El) Mz 28GiliR8%%s nd was epare from
1- (4- ami no- 3' - chl f)nr'\ﬂ;s)u ta&%%%e%t %"kcyla)s 295 ?r}‘g AT aﬁé‘lhylaﬁﬂ chloride,
|, 1" car bonym mixtowz of eolsentosudhng et reasetq&wrﬁ Ca dqnf |
158- 159 C o - NVR (DVEO. d6) 8 10. 3 (sly 0 7oA W“nf?@f L l}"%“Hz)

57 ¢ sé\‘ﬁ)‘ upn g

7.67-7. A7 278" °intf°5°n#t88Pq%lres Vansglg(ﬁpmmﬁp ¥B708°Q. Az), 6.95

(d, 1H, J suifiblk2bak uchhs Eo&xﬁm éﬁ{’ﬂ)o 0.28 (m
2H): MB 20 H& PCI) nfz 314 +,“at%o$g°‘ri il i “ﬁl%?"éﬁn%‘“’&!%lﬁ’%ew C,
68.9; H, 5MPY;bayneesed svheny drea@onessrou@;esm Bei®las &, sidb-REqudDAMRLE 42

6- ( 3- Chl or o- phen 1) -4-cycl opropyl - 4- propyn- 1-yl - 1, 4- di hydr obenzo[ d]

[ 1, 3] oxazi n-2-one 25 . :

1- (4- Am no- 3' -chl or o- bi phenyl - 3-yl ) -1-cycl opropyl - 1- propynyl - net hanol was
prepared from (4-am no-3'-chl oro- bi phenyl - 3-yl)-cycl opropyl - net hanone and
propynyl magnesi um brom de according to Exanple 41. WO 00/ 66571

PCT/ USO0/ 11822 14 JAN 2004 - 48 A m xture of '

1- (4-am no- 3' - chl or o- bi phenyl -3-yl)-1-cycl opropyl - 1- propynyl net hanol (0.02°
g, 0.064 mmol) and 1, 1' -carbonyl diimdazole (0.016 g, 0.096 nmol) in dry
THF (10 nlL) was stirred under a bl anket of nitrogen for 10 m nutes. Upon
conpletion of the reaction, the THF was renoved and the residue purified
via flash .



5 chrom eysapphy (silica gel, 40% ethyl acetate/ hexane) POT{IS0¢11822

6- (3-chl orophenyl ) -4cycl opropyl - 4- prop- 1-ynyl - 1, 4- di hydr o- benzo[d][l 3] oxaz
in-2-one (0.014 g, 569%9 as a light yellow solid: np 178- 17'9 EﬁN
(DVBO-d6) 8 10.6 (s, 1H), 7.68 (m 2tbg.7.64 (bs, 1 H), 7.59

7.72 Hz), 7.49 (t, 1 H J =7.82 Hz), 7.42 (d, 1 H J = 7 95 Hz) 7. 02 (d
1H J=80H), 1.86 (s, 3H, 1.66 (m 1 H, 0.82 (m 1 H), 0.66 10 (m
3H); M5 (ESA mz 336 ([MH "', 100% . EXAMPLE 43

6- ( 3- Chl or bygrbehigride. 4 ’Erealmlyccbf)rin’)owﬂx- dnt-agpiopdate - deylitfwd €uth 3dsoxazi n- 2- one

4- Am no- 3’ - chl.or o- bi | opr opyl - net hanol 90-92 C, M5 15
§(+) ESI) “gg‘ilﬂu’(il\/ﬁrr«? ﬁ%&“‘p%‘}euﬁ L RosHoh Wit a Tow perthbrocarbory
(4- ani no- 3'dertVatiogsp-dig. phﬁﬂyd)roaceyyll) clyide0 OT-QRNborBRE 820 or ethyl
cycl opropyl magnesi um br om de accordi ng to Exanpl e The fitle corrpound

was prepar & luoEQagstate i ARy2 RORPERtifgelvenysuch pgpgther or T under an inert atmosphere

4- 36l .
o bosa s ot b B o ¥4 ho ) iR e N e A ivg ot ) b
10.3 {s, 1ar;nmo7kemle§ bsSubgequent7rediovelef the Ibﬂ))tectﬁlgGQro(lm caHhe, effeck@ b¢, 1 H, J

(m ory - orslolfipretsliyning el Wil s 4kt s e AV pduemibi ol

5062C~55 Bgmchlﬁldek@luﬁen it shitable lvests sbdh aE et lenEchiBRdS 8y w'a'{\er 207 N

6- (3- Chl or o ;S‘h@ﬁb’l‘% pojntpf fiesobisyhito aifprd orthe-amirg kptensaliz Glhﬁlpﬂ{mra&})moﬁm n- 2- one
Fol | owipg &he I ar.Q I-3 yl)

pr opym}l met hﬁ)ﬁgﬁ%ﬁiﬁﬁoﬁg lﬁﬁ&% ) feh ?e( {&Céég}p;l&nﬁ z 2'%/52?5 3 was WO
001 66571 P@ﬂﬂcw&mﬁbrﬁrszzntllesmbﬁmem@dzmomeﬂzémhekbmnetm mlonpuﬁyéﬂmﬂﬂsl um

nne 't eact oaPaE ol HYRE e b eRrdy DD ot TR e Y SRpound
Yel | ow sol bel effaqmd]@la ﬁcl(edi e@zﬁmayasﬁdl),rzed donpivig ré@NEaQ \Ilﬁé gﬁla&&m §atz(l§sts 1H),

7.71 (dd, 1 H % 7.69 (m 2H), = 7. 64
H), 5 7. grodcct Pot t’i F_lan 3fﬁme71t gatquqzll} thls7ccg13hr(1gjprogesp4 Tye ﬁouphgg repqzylon 7.06 (d,
1 H Ji15 8of ¥BwkiBk R EXAMPLE
45 6- (3 Bronp. & f|33§%‘3ﬂ’éﬁ§a@m‘°“§ i %e%’ﬁg%c%?’%ﬁg‘ rgsr?ﬁg"/%%"] [1,3]

oxazi n- 2 1@u1tabbd@se]'wcb ag pptassiump phdsphate and a catalyst of mckel (O or II) complex,

oxaei 1 2. og¥ {8V SRG bk frptil Biphlnhotpiing o e o mbably whber,

ni t rogen aBolanntthmcMmmelud@dioumeth eThSEbupling ?eaQudHTE'g)enérBlbone
portion. The mégtuigﬁ5 was stirred at- _anbient tenperature for 30 mhutes,
treated w EFFH8Y "BYE AR trEAdmpspherg suchas nifzagen opprgon af temperafusss rangindir s.  To
the reagti mmmnmléﬁtﬁnyﬁﬁuﬁ:g@pﬁsq; col d saturated amoni um chl ori de sol ution
(30 mL) and the white precipitate obtained was collected on a filter,
washed with the distilled water to afford the title conpound as a whlte
solid (0.31g, 87%: np 157-1S8 C; 'H-NWR (DMSO-d6) 8 7. 8 3 (s, 1 H), 7.76
(dd, 1 H J =8.S 2.0 Hz), 7.67 {m 2H), 7.53 (dt, 1 H J =83, 1.9 20
H}, 7.18 (d, 1 H J =85H), 3.33 (s, 3 H, ~1.67 {s, 6H); "9F-NWR
(DV5s Od6) 8 = 111.01 (m 1F); Ms (APCl) rn/z 364 ([ MtH +, 96%, 366
([MH ', 100% . EXAMPLE 46

1- (2- Am no-5-chl oro-phenyl)-2,2,2-trifluoro-ethanone 25 To a solution of N
(4-chl orophenyl ) -2, 2-di net hyl propanam de {6.7g, 30 nmol) in anhydrous THF (
100 nmL) under nitrogen at 0 C was added a solution of nBuLi (2.5M 30 ni,
70 mmol ) in hexane in a dropw se fashion. After addition, the solution was
kept stirring at O Cfor 40 mnutes and treated with a sol ution of
1(trifluoroacetyl)imdazole (9 nL, 78 mml) in anhydrous THF (10 nL). The
reaction WO 001 665?71 PCT/ US00/ 11822



14 JAN"200%°*Zb i xture was warmed to anbient t enper at ur & FEREH 21 or 18
hours. To the reaction solution was added a saturated aqueous anmoni um
chloride solution (50 nm.) followed by addition of ethyl agat gAR 200400 nl).
The organic |ayer was separated and t-#€ -sol vent was renoved in vacuo. The
resi due obtai ned was suspended in 3N 5 aqueous hydrochl oride solution (50
nm) and heat estneatvr ef | ux overnight. The reactiog, sol ution was cooled to
roomtenperature and treated with a cold ammoni mhydro ide solution to a
pH above 8, The agueous m xture was extracted w
and the organic Iayers wefCE)GRhEECAI t h brine dri edY{MySO, ). After
removal of -Sel ve t he. r Edhe ™Mas purified. } ash| chromat.ogr aphy
(silica 10 gel Ane: et-hyl-acetateld—Pt g; (
yeIIowsolld(I 5% : nmp 93-94 C, ' H NWR ( CDCl|, ) 87.70 (m 1H), 7.33
. #),, 6.70 (d, 1H, J= 9.1 HY, 61645 (bs, 2H); M5 (ESI)
, ), 224(MH, 33% . EXAMPLE 47 158 o
6- Cl al or 0- 4- et hyt-4-2¥i f| uor onet hyl - 1, 4- di hydro benzp[ d] [ 13] oxazi n- 2- one
Pr epar ed from 1- (12% BT, MTEF; B8 cegrtks@a0-dfpiaeny | ) - . or o- et hanone by
addi ti on of net hyI regoresi um bromi de fol | ovved ‘ gat menf of the resultant
carbinol with 1, ordupg ta _the procedure of :
Exanpl e 2. White @ Fd-™ R (DMSOU8, 8 10.91 (bs, |H,
DSO exchangeable), 7.64 (d 201 H J =1.6 Hz),}(7.497(dd, 1 H ,l = 8.6,
2.3 Hz), 6.95 (d, 1 H J 8:6 Hz), 1.91 (s, 3H);* '9F-NWR (DMBO d6) 8 -82.0
(s) 1F); Ms (ElI) mz 264 ([MH]', 1009, 266 ([MH -, 33% . Anal. Calc. For
C H ClF,N02: C, 45.22, H 2.66,- N, 5.27. Found: € 45.32, H 2.77, N, 4.83.
25 EXAMPLE 48 A ,
6- ( 3- Met hoxyphen
[ 1, 3] oxazi n-2-one A m xture of
6-chl oro-4-nethyl -4-trifluoronethyl -1, 4-di hnge

2

AiorR M HF, -78 degrees C

gl [ 1, 3] oxazi n- 2-one

(0.2g, 0.75 mmol), 3-nethoxyphenyl boronic acid O | 3g, 0.9 mol), 14 JAN

2004 -51- potassium phosphate (0.23g, 1.1 mmol), "and nickel: (1)
‘(di phenyl phosphi no) f'errocenyl dichloride (52 ng,r0.076 mmol) in anhydr ous
di oxane was subj ect to a blanket of nitrogen to r egDVeg 0xygen and heat ed

at 95 C under nitrogen f@oyaRwpur:  Anot hef et hoxyphenyl
boronic acid (0. 13g, %&%&Mkel §

(diphenylphosphino)ferrocenyl di chl oride (52 | ) was added and
the reaction solution was heated at 95 C unx;r o f 48 hours. The
reaction solution was cooled to roomtenperature.| Satw ated aqueous

ammoni um chl ori de solution (30 nL) and ethyl acetate (50 mL) was added. The
organi c | ayer was separated and the aqueous Iayer was extracted wth ethyl
acetate (3x20 nL). The 10 corrbl ned organi ¢ kayer wasewafhed with brine and
dried (MgS04). After AFBé S vent, the Tesf dueWa opurified by a
flash chromat ogr aphy ‘U817 € "s <é|z hexane: et hy at e/ 4:11) to afford the
title conpound as a Whrte solld(burﬁ 209 P LAS ae H NVR
(DMBO-d6) 8 10.85 (bs, 1H, D20 exchangeabl e)’* 7.3 (mR2H), 7.38 (t L H J
= 7. 9Hz), 7.23 (d, 1 H, J:77Hz) 7.19 (d, &M, J?*= 1. 9 Hz), 7.02 (d,
'1HJ:1582 3 14, J=8.2, 2.4 Hz), 3.88 (s, 3H), 1.98 (s,
3H): ' 9F- NMR (Dﬁé@i’é?ﬁg ing Ghasle(\é thel fOmpoandd 6 ot can Beofurtdr, deridaA3: C,

60.54, H, 4 4.44, N, 4.19, EXAMPLE 49 20
7-f3- I\/bt hoxg/ﬁ(%hug;lhl’yll 4!? ié Z“-"F&g ? %m?chfg% gﬁg‘ﬁ)}arao YaRel AS My elicysincakamats- 2- one A

mi xt ur e> of W‘@HY@rlocmdmg Lelkydt hyvhﬂxetmzadmlzylmzare 1(

3-net hoxyphecg%) S)b%{l@s% cg é gt .4 mol )&%Nl f(la%b%ﬁ%&&(%&’ggmg 0.14
mmol ), and as<ium pho gﬁ%ﬂ:’ Y GrEgivgs. §°W3Wﬁb5)alkyi od substitueed(aByInl) was
subj ect toderldahmmtcaﬁfberfbizﬁéagwﬁé&he t and. was heat ed
at 95 C for 48 hours. 25 The reacti on&%f%%%walg Cadoy @ﬂ SBIt‘i’tbg%ﬂ‘?
tenperature and ethyl acetate (100 nL) was added. The organi cs were washed
twice with aqueous amoni um chloride (30 nlL), once with brine (30 nL), and
dried over magnesium sulfate. The residue was purified via flash

chromat ography (silica gel, 40% ethyl acetate/ hexane) to give

7- (3- et hoxyphenyl ) -4, ~-di net hyl -1, 4-di hydro-b enzo [d] [ 1, 3 ]
oxazin-2-one (0. 090 g, 35 % as a WD 00/ 66571 PCT/US00/ 11822 14 JAN
2004 -52clear oil. The oil was triturated with ether (25 nl) to furnish a
white solid: np 167168 C, 'H- NVR (DMSO-d6) 8 10.3 (s, 1H), 7.42-7.28 (m
3H), 7.14 (d, 1 H J= 8.11 Hz), 7.11 (bs, 2H), 6.96 (dd, 1H J= 8.11 Hz),
3.56 (s, 3H), 1.52 (s, 6H); M5 (El) mz 283 ([MH +, 90%; Anal. Calc. For
C'HNO : C 72.07, H 6.05 N, 4.94. Found: 5 C, 71.59, H, 6.08, N, 4.79.

e TRt e conpound as a -



ExAVPLE BOYE5T5. Acet yI - phenyl ) - 4, 4- di met hyl - 1, 4- di hydr o- B’Er'{é‘é?[“&ﬁ”m

[1, 3}oxazin-2-nn a 10

3- (4, 4- D et hyl - 2- oxo- 1,4-d|hydro-ZFFbenzo[d][1,3]oxa2|rr%ﬁy#”bﬁneonltrile
(0.25 g, 0.9 nmml) was dissolved in FR&-(10 nl) and cooled to 0 C. To this
sol ution, nethyl magnesiumbromde (3.0 Min ether, 1.8 nL, 5.4 mmol) was
added and the reaction mxture was heated to reflux under nitrogen. Upon

conpl eti on b O, eal ti uenched with 1 N
aqueous. (O SoFUEEAER R o SOSRIE RS D S Sl i A S e o i th
et hyl acet ateh 4s1ﬁ@onﬁr)mﬁﬁgmefdllmsarbyl\ﬁzﬁ%n&ﬂldnﬁﬁ’ﬁ@ﬁﬁh&é a&&%phﬁ%wh' gation of

t he resi due,obt ai romat ogr aph silica gel, 50% et hyl acet at e/
hexane) gaV kvl or su st1tuteda1kyp bromide, %d1d€ g/rtx('xﬂate Suchga transformation oyf 12 or6

6- ( 3-acet ylat phgiva ) céh - one as a
it veccg) o Poms) o deghratbided it eo e iR 1
J =1. 715 Hz )R Vhudeliegation ercpte@sns(rma biphasjc chta:ky£ S8, aslmmtyﬂﬁxﬂrmum7 76

dt, 1 H 1, 52 (dd, 1 H, J=
6 5, o gyl 3y shngtle Widen: Suhacidopephicll. hgogts Crpmmptd ot 5 Bep ot 1)
2.69 (s, 3nkd)d,1ﬁc’ht10181ndl1.ﬂies Bl ;is Bt (iflitbd 9, 2the QRe (b ’fn @A PRNELE 51 25

6- (3- Benzo henyl(g é 4-di met hyl - 1, 4-di hydr o- benzo d] (1, 3] nxazi n-2-nn P
Pr epar ed f&S?’FB‘ r 6 with triethyl orthoformate affords 1-substituted derivatives of

3- (4, 4- di MbYburd19XRsl, 4- di hydro- 2H benzo[d] [1, 3] oxazi n- 6yl ) benzonitrile
and phenyl magnesi um brom de according to the pr ocedure of Exanple 50. A

white solid: mM¥Ls8-157 C'H N 6) 8 10.33 (s, 1H), 8.0-7.96 (m
WD 00/ 66571 - 53 RCT/US00/ 11822 14 2004 2H), 7.8Q (m 2H), 7.73-7.56
(m 7H), 699(d H = B8.06 . »6H) ; IVSEEI) mz 357 ([ MtH] +,

4099 ; Anal . .
H 5.28, N, 3.-85
I'l-1,4-di hydrobe

JONOB: o &% KGO 0GhCN, - 5436, NJ 378 Ffound: C, 75.7,.
E5 44BDuNmmyI 6[3(1- al) - phen
[1,3 oxa2|omfaom§;qea{\ m Xturée
3-(4, 4-di net hyl~ X0~ ] dr o- 2H benzo[ d] [ 1, 3].ex zonitrile
(0.77 g, 2.8 ol),[ trinkthylsilyl azide {0.68 § 5.6 nnnl) and®10 di butyl
tin oxide (d.071 g,r,0.28 mmol) in dioxane (20 nL) wasgheat at reflux
under a bl anket of mtr&_ Upon.conpl etion of the reaction, the di oxane
was renoved, the or 1;57 bken up in ethyl acetate ( 200 rrL) and washed
wi th NaHCO3 ( 100 ni,). The aqueous |ayer was acidified with 1 N aqueous
HCO and extracted wnth et hyl acetate (100 nL). The orgénic |layer was dried
over MyS04, and concentrat ed. rddy, Bl zat i on fromfet e (B0 nl) gave
4, 4-di met hyl - 6-[3- (1Htetrazol -5-yl ) - pheny 1 4- diNkydr ob dd [ 1, 3] - oxazin
-2-one as a light yellowsolid (0.23 g, 26 np 23 L (%_;DIVBO%)
8 10.4 (s, 1 H, 83 (bs, 1 H, 802 (d, 1 H, J : (d, 1H, J=
., 7.91 Hz), 7.72-7.65 (m 3H), 7.03 (d, 1H, J= 8.7%
(ESI) mz 320 ([MH"', 100%; Anal. Calc. For C . \
" 4.71, N, 20 21.79. Found: C, 62.16, H, 4.67, N, 21.31. 2
4- (4, 4-Di cycl opropyl - 2- oxo- 1, 4- di hydr o- 2H benzo[dl [1, 2loxazin 6 yI )
t hi ophene 2-carbonitrile 25 (4, :
4- Di cycl opropyl -1, 4-di hydro 2- ox0- 2H 3, 1- benzoxa2| n- 6-

63 54, H,

Rl )bor on| Cc aci d was

4. A white SO|Id rrp240 242 H-NI\/R(DIVBOdG) Ag 1
2H), 7. 85 (s, 1H),764(dcmﬁ2 JHELEO G ) 6. 7Y
1.3 8 (m 2H), 052(m2|—|)—6—39—(-n=r—4+|)—>022(m )
PCT/ US00/ 11822 f 4 JAN 2004 The title conmpound was~prepa acTO™Eli Ng to
Procedure B from ' l

(4, 4di é?/cl opropyl -1, 4-di hydr o- 2- oxo- 2H 3, 1- benzoxazi n- 8 yI)b‘tfiEoni c acid and
4- br ono2-t hi ophene carbonitrile. A white SO|Id np 244- 2%45 C, ' H NWR
(DVMsO-d6) 8 10.25 (s; 1 H), 8.49 (d, 1 H J =0.87 Hz),8.3 3 (s, 1 H,
7.74 (d, 1 H J =1.44 Hz), 7.67 5 (dd, 1 H, J-828 1.54 Hz), 6.90 (d, 1
H J =8.28 H), 1.53 (m 2H), 0.59-0.41 (m 6H), 0.31-0.24 (m 2H); M
(ESI) mz 335 ([MH"', 100%; Anal. Calc. For C gH-6N2QZS: C, 67.84, H,
4.79, N, 8.33. Found: C, 64.92, H 4.66, N, 7.71. EXAMPLE 54 10

6- (3- Brono-5-fl uoro- phenyl) -4, 4-di cycl opropyl - 1, 4-di hydr obenzo

[d]j 1, 3]oxazin 2-one Prepared according to Procedure B from

(4, 4-di cycl opropyl -1, 4-di hydro-2 oxo-2H 3, 1- benzoxazi n-6-yl )boronic acid
and 1, 3-di brono-5-fl uorobenzene. A white solid: np 228-229 C, 'H NWR
(DVSO-d6) 8 10.3 (s, 1 H), 7.76-7.72 (m 2H), 7.65 15 (dd, 1 H J = 8.3 2,
1.74 Hz), 7.60 (d, 1 H J =10.36 Hz), 7.51 (d, 1 H J =28.3 Hz), 6.93 (d,
1H, J 8.31 Hz), 1.63-1.54 (m 2H)) 0.58-0.41 (m 6H), 0.30-0.28 {m 2H);
VB (APCI) mz 402/ 404 ([MH',6100%; Anal. Calc. For CZH'BrFNCz: C, 58. 48,

e e A Y A "~ NS



20 EXAMPQEO066578- ( 4, 4-Di cycl opropyl - 2- oxo- 1, 4- di hydr o- 2FIrdreusafid$22
1,3]oxazin-6 yl) 5 fluoro benzonitrile A m xture of

© 6-(3-brono-S-fl uoro-phenyl)-4, 4-di cycl opropyl -1, 4-di hydr ogenzo- [ (&J [ 1, 3] oxaz
in-2-one (0.4 g, 1.0 nmol), Zn(CN)Z (Bg¢71 g, 0.61 nmol), i JAN 2004
tetraki s(triphenyl phosphi ne)-palladium (0) (0.07 g, 0.06 mml) in DVF (20
m.) was subject to a blanket of nitrogen for 15 mnutes at 50 C and then
was heated at 85 C for 1 hour. After cooling to roomtenperature, the
reaction mixt ur éTheesylptior erctartukplatibi6ithé caMfount)12aRé @pbsiasi-2do Wiveh et hyl
acetate (3Xc5o(x)n %L% The or%aﬁl@i C tJ a%/ﬂws were washed with brine, dried over
MySO4, and PEHOBRT PLEA8Pe reaglly Sftectrd BY Frealfmentioh dd op avith amitablepoyiating. 55 5
triturated omdafborilatifig fedfenfrlichl & @irtanyR diMattoRars ¥ i prBERIYSH Ablilpft | on of
the solid fromethyl acetate gave

3- (4, 4- di cYREEFREHS! sush g PMAR injp gyitabls- Rivepbsuzh pslpdetqnittitecarlenar inert

|)-5-fl o™ boLal L % ... M 250-252 C 1H NVR O-d6) 8
31/0? 3 (S#O;&ﬂi?%glrygg]{ %4 ﬁﬁé‘ﬁﬁ%@f’&@ﬁ?‘g,{‘q‘?“@“ﬁ@%@'gﬁf ?95‘1,’0“’7‘.‘1( 1-7. 79)
(m 2H), 7.0r78 t¢ dive 2Hcan be aBcoplithedOuditry 2 sGitdle @hinakihh rehgentSsudh 4482), 1.59

(m 2H), 0.58-0.42 6 0. 30- 0. m 2H); M5 (ESI) mz 347 ([MH -,
100%) ; Anal °§’§‘i§%?‘%‘.“" éb%e @QFW‘&@%M‘W@?& ‘%ﬂf?szﬁuc as spdym hygridg, e %@h{s: o
72.4, H, 4. s8lentsuch 26 THOAMRIEY] 2fhed Sollowing literaty i

6- (3- Br omo- 5 et fy1 - phenyl )4, 4- o et hy| 8 R D reies (Metigsics et} o xazi n- 2
one Prepar el Fedriera 30131 HEQGN) - 1, 4- di hydr o- 2- oxo- 2H- 3, 1- benzoxazi n-6 15
yl)borogpy ¢ acid and 3, 5-di bronot ol uene according to Procedure B. Wite
solid: nmp 231-233 C; 'H-NVR (DMBO-d6) 8 10.4 (s, 1H), 7.66 (s, 1H),
7.58-7.56 (m 2H), 7.50 (s, 1H), ERIMMLE1H), 6.95 (d, 1H, J= 8.67 Hz),
2.37 (s, 3H), 1.67 (s, 6|—2l)_E g (ﬂ?gu n1é 344/ 346 g[MH]~, 100% ; Anal .
Cal c. For C, ~H, 6Br N02: C=og-B8 - Prunepueny)pippas2-otond: C, 58.82, H,
4.62, N, 3.94. BEXédridn di2-atino-5-bromobenzoic acid (10g, 46 i

6-(3-Brono-5-¢rifl uorgrret hoxv- phenyl ) - 4, 4-di 8yt TP i gy FER R0
(1.3L ox aziTRLD W35 dregie ﬁ’ér’&i fr wader mitrogen with a solution of methylmagnesium

(4, 4- dimet tbmiledin kY 48 8- M- Q%0 = zexazin=6 25 vl)boroni c acid and
1, 3-dibronmo-5-trifl u_ogomat hoxy e’:gg)némg@gor I nraac o ﬁ?%%‘é%l‘ﬁaé S&V%V\hi te
solid: np 24amef go @ubicht RMBCTROKSRepttitirBng for 48(ourshithder Hi®Per( 8nd Hdh, 7. 73

(Ea1) ms ETRAERE3 oS et hyapenpai ol (160 pbl Papsieso 06, H
3.15, N, 3.@Wtralfzedndh sGueot9 1 M sodtm hy@xidtisofit
PCT/ US00/ 11822ad1d4 SANBGo © Sopscanm By Henidblsofiiaand edf? B30 mr)

3- (4, 4- Di neYHAdded o Fe areanicilaygrmas separiat 1daqupous Jpyex awas mxBactéd wahmet hy|
benzonior i |eghyPagfiae e5i166 ) hi : . : :

6- ( 3- br ono- 5:}12& hyl gi%hen?iiﬂd? - If‘if"g??r‘%%%?’ig?’i‘? kyceﬁskwerr ¥pisd 8ith brine and

[d] [ 1, 3] oxetried (ME8he. Adierretiong of solvérs iprareedhe esidie waappiied 55 a silltat € sol i d:
np 256-258 i ‘akhN ) £8.10.4 (s, 1 7.99 (s, 1H), 7.86 (s, 1H),
7.67-7.62 (3%1 gEﬁ“, “%%%%P@H,@?a&e-@bﬁh ai912‘)|;?"7322.)42*°( §}Ve3ﬂ;'-?,2'*!¥!1’6‘8'5('s, 6H) ;
M5 (APCl) rhrem@@@nyljrvbriah-2-ol 143084F-white adolid G8h.C 57%%P mb eatd36 NER 1 G 3- 96, H,
552, N 9'(5%015%%%'(d5’&~773=' 3 Hz%?’?-l%'(ﬁg,’IHI\,I’J=98.§,42'.3 Hz), 6.51 (d, 1H, J= 8.4

25  Hz),4.70 (s, 2H), 1.82 (s, 1H), 1.65 (s, 6H).

EXAMPLE 2
6-Bromo-4.4-dimethyl-1,4-dihydro-benzo [d][1,3]oxazin-2-one




| O EXAMRIG00%68513- (4, 4- D et hyl - 2- oxo- 1, 4- di hydr o- 2H- benzo[ g T/US00/11822

(1, 3] oxazin-6-yl)-5trifluoronethoxy- benzonltrl | e Prepared from

6- (3-bronp-5-trifl uoronet hoxy-phenyl)-4, 4-di met hyl -1, 4 15%4 JAN 2004

di hydrobenzo[ d] [ 1, 3] oxazi n-2-one accorgyng to the pr ocedure of exanple 55.
White solid: rnp 227-228 C; 'H NWVR (DMSO-d6) 8 10.4 (s, 1 H), 8.32 (s, 1
H, 809 (s, 1H), 7.97 (s, 1 H, 7.75-7.72 (m 3 H), 6.99{d, 1 H J =8.11
Hz), 1.7 (s, 6H); M5 (APCl) mz 363 ([ MtH +, 80%; Anal. Calc. For

;; %Q 3§0N~O3 C, To% &atutidd, 0f32-62amido-57bréopteayiystopsa-2-60¢183; 7&hmmoP N,
6-(3,5-difl ﬁﬂfgﬁﬁ JL) wes fdded Hyy-carbonvidiimidazsise ety @ mmol) under

[ 1, 3] - oxazi Hnt?og@ﬁle ﬂe%@&x@ﬂ seéioh e r

(4, 4-di nmet hyl -1, 4- di hydr o- 2- oxo-2 waggiétgdeﬁggagﬁﬁgl%hﬁ)g%[]reosr?llvczen%&aﬁ and
1- br ono- 3, 5Iemweeldﬂdi§em enb the/repiflia was disiadved2in eyl 2E8a1d 0C;mIH NMR

Vro (e 5 " sphgtn s bl viup 1y aiehul fhquberidesbplof a0, mb) (e 42 T i
(APCI) m z 2810, @hd/dtiel with MDA, Aftet reneval of Kolver, HHREENEDronko-4 86 - 43 H,

4.53, N, 4. 6. H_.4.46, N, 4.67. WO 00l 66571 -57 EXAMPLE

61 PCT/ Usoo%qﬁg)a%i‘ggwrfg@&zo[a][l 3Joxazin-2-one was obtained as a white solid (20 g,

6- ( 3, 5-di chligp% nydpod cd- d Zi n-2-one
s i) DUSHETGE hT 2

Prepared from 6-brono- 4, 4-di met h

and 3, 5-di cﬂ}ﬁr(éspﬂ‘énﬂff Zﬂ)tﬁzd»ni B Gldi HaccdbR. hijz), 6. Rr(dcatiure8AHZA Wi t e

sol i d: g%%% C H-NI\/R(DIVISOdG) b 10.4 (s, 1H, 7.77 (m 2H),
7.67-7. r% 7.56 (bs,~ 1H), 6.96 (d, 1H, J= 7.98 Hz), 1.7 (s, 6H);
M5 (El) rn/z 321 ([MrH) +, 40%; Anal. Calc. For C, 6H 3ClzNO~: C, 59.32, H,
4all, N, 4.32. Found: C, 59.13, H, ﬁf ﬁgl N_ 4.17. 10 EXAMPLE 62
6-(3,5-Bis-trifluoronethyl-phenyl)- Fﬁ"é’thyl 1, 4-di h drobenzo d] [1, 3]
oxazi n2-one Prepar egliddoodp- dlmeth 1-1,4-dihydro-benzojd}[1,3 0xazin-2-one

6- br ono- 4, 4- di met hyT - - ydr 0- benz and

bi s-trifluoronet A)E ﬁFfé‘HSrtl W%P@Hiﬂed ey Zaamo‘bdrln@benzow acié dollewidg the V\:hl te

solid
505 (s, °1 ey pmelel i3 SRR tof 53 61 B d: G G
(N) ES]) i 2 390 X0 AH, TNOexcHngeabIefal s, (-0, @ AHUFANOE= 8 GHAS:. Sk, H 3. 37,
ou :

3- (4, 4-Di met%%?/ 1&5 (ggd"/i 3?56&%?10'\{99!%@61 Fa]c qu @]uH O, €, 39.63, H,
0zazi n- 6- yl B:35; Np4.6DX5du@azo, ot s, Hes A4, rN %tqgr e of
(4, 4-di met hyl - 1 4- di hydr o- 2- oxo- 2H 3,’1-'benzoxazi n- 6yl ) boronic acid (4.2 g,
19.0 mml ), 3-cyano-S-net hoxyphenyltriflate (S.1 g, 19.0 25 mmol),
tetral chg(tri phenyl phosphi ne) - pal | g LE)4 (1.1 g, 0.95 mmol ), sodium
carbonate (4.0 g, 38.0 nmol ), and Fumbromde (5 g, 57 mol) in DVE (SO
m.) and water ( Qmﬂ__hydmd,fbdnlmwhﬂ-%axoazmtiAFH@tzoﬁled%-yl)BmmJ@id 15 m nutes
at 50 C and then was 1h ate fgr E for i}ﬂgo The reaction was cooled to
r oom t enper at ur e SAGCBHAR O 6remOpd-dimsthy, ‘\ﬂ’é‘édr%réﬁfé’&[ d]twoxazipetrore | ayer s
wer e washed (2gM7 Bemitior) hn anhydrous THF (60 mL) was added a solution of #n-BuLi in hexane

(10 M, 2.4 mL, 24 mmol) at -78 °C under nitrogen. After stirring at -78 °C for 30

25 minutes, a slurry was obtained and treated with triisopropyl borate (6.5 mL, 28
mmol). The reaction medium was slowly warmed to ambient temperature and
quenched with IN aqueous hydrochloric acid solution (60 mL). Ethyl acetate (100
mL) was added and organic layer was separated, and aqueous layer was extracted with .

ethyl acetate (3x60 mL). The combined organic layer was washed with brine and



WO 00/ 6@bd/6b¥3T/ USO0/ 11822 , 14 JAN 200 - 58 aqueous ammopirroseoiier2 de (
100 m.) and once with brine ( 100 rnL), dried over magnesium sul fate and
concentrated. Purification via chromat ography (si I i ca gel 1440(V et hyl
acet at e/ hexane) gave
3- (4, 4-di met hyl - 2- oxo- 1, 4-di hydr o- 2Hbenzo[d][1 3] oxazi n- 6- yI) 5- rret hoxy- ben
zonitrile as a white SO|Id (0.69 g, 53%: nmp 5 254-255 C, ' H NVR ( DVSO- d6)
8 10.4 (s, ~1H), 7.84 (s, 1H), 7.67-7.61 (m 2H), 7.55 (bs, 1H), 7.4 (bs
1H) 6. 99 ( ddrielhvith MgB8()4 Thig kolvent 8&s tdnovdllin vdsid anld She Rbldud wadBurifidd nfz 308
([M+ H+, 30%.; Anal. Calc. For C gH-6N2C3: C, 68.13, H 5.4 N, 8.83.
Found: C, 6% ®glicagelflasipchromatogranhy (qthylmaeiptoiiExse/2:1) to afford (1,4-dihydro-
6-(3- F1 uor oz plagaulJi-Aofs. st 3 Siphorbait-6H1betbitc BRRF %s [ Ml S 172,

: repare
6- br ono- 4 , SiLOG: megt BY9-230 ACH "By NMR- (IEVISO[(U)JﬁIIOQIOQsaanD;@Qm&angeable)

1- br ono- -f e ing {,0,R A, l olid: np
181 15 182 1(3,%)5 %&Ef@?ﬁ\@@é&é‘j agetgle ) {(@Cg’l%’s ?-7%&4’71?‘942'(%{#%5}4)%’;6817. 16 (t,
1H, J= 2. 22(sHeR); MSYESK6hz 233, (M+B)'38B8), 1.67 (s, 6H; M5 (El} mz 271 ([M
+ H+, 40%; Anal. Calc. For C 6H 4FNOz: C, 69.91, H 5.3, N 5.1. Found:
C, 70.0, H, 5.32, N, 4.92. EXAWPLE 65 20

6- ( 3- Chl or o- 4- f1 uor o- phenyl) -4, 4- di ek 5! - 4- di hydro-benzo; [d] |

3] oxazin-2 one Prepared from

6- br ono- 4, 4- di weBHyllodophenyljrddrdimpthylzbi-allifiydrabencafd] (1,5 o xuzin-20de

1- brom)i -chI or o- 4-f | uor obenzene jjcorgi ngAto Procedure A. Wiite solid: np

211-212 ' H NMR (DVBO- d6) 8 10. | 7.92-(dd, 1H, J = 7.13, 2.19
Hz)) 25 7. 71 7 68 fnmturk bf) 6-&016@-'471 cﬁx?xeﬂh -1,2Kkhydfo 6&%&1 ]Ai&azxﬁ-z—o& 95 Hz),
6.96 (d,- ; NB(yEI \J%[O +, 209%;
Anal . Calc (1F5c¥r é%H@.’F&Dﬂ °!31°f °f8’é fqronic o cpci h8& l:lo ndnm , 62. 52,
H 4.45, N, . | LSOO/ AN 2004
B (1Dt hot;:ﬁ’#é%’@ - ‘%ﬁ?ﬁ"‘?“f@‘%ﬁ@@}kﬁﬁqﬁ‘ﬁ%ﬁﬁb%ﬁ%?f%?&?ﬁ

oxazi n- 6yl ) 2548g| 1’f @mmol)mmmmmrp loé DMErand water (0 mL/10 mL) was degassed to

g (1;1 g lr}ﬁg%eg%%eéﬁlzon é,qu%y%ggzr%pegzo ]agbjlgﬁ%?Ptra‘?lg?WlfBW BB¥Sr mat e (50

n1_) was 5 held eshcdin hﬁﬂtuﬁ‘z fwa cbalehqurﬁnbla'ﬂteteﬁﬂpﬁﬁﬁﬁe ta'h& efuidned tfeh of mat e was
renoved in vacuo and purification via chromat ogr ag (stlica gel, 20% et -hyl
acet at e/ hex%"}gﬂte% aqueous ﬁmmomum chloride solution (20 mL). Ethyl acetate (50 mL) was

oo Lo aft ek s, il NG00 W0 LR fioledy

) oxazi n- 6-yl)-5f1 uoro-benzonitrile (0.116 as a Ite so
123-124 C aqmmﬂxebm ddip combined o(gdmc 1ayersiwerd . vi8hedr yvith Bnﬁrﬁax(cbdnedll-i)

7.53-7. 6, 65 3. 88- m 2
3 73.3 gﬁl (mth%l;%SO Z)l\%ﬁt%é) &%B&%rp(ttvac%rﬁamgﬁxe r7sl_%.[§ mpur%égﬁ)é(gll} rﬂH)z
295 ([M - Hiilica 180%flaktoweirotmbgraphyC ohstaat :ethiy] \Aactekmé/m;s #f 4ied hyl(zacetal ) ;
ﬁnaIS ggal KI clggrrggﬁadzggé;gmlgl gft d6 hydto?benzo[d]?l 3]oxaz|}|n-2-70n83 as Fe? uggllowclsh 0> _ 89
3- Fl uor o- 5- éolrd oo 7! g 1985t Grdovir Qestasdo s MO 2 TRE B D [d]

[ 1, 3] oxazin-6 enzonltrlle A sol ution

3- (4, 4-di rrePWPn@aUR)WfMS dlfﬁy'blﬁb(rﬂ,l-ﬂﬂeﬁﬁé[(d]lﬂrﬂJﬁp&cﬁz)L A38 (dd, 1H, J =

F 3o 2Er AR B R B8P " R s R A G GBRATTI S5 o

30 minutes Hy@: C,66.37, H,4.94,N,4.84. Found: C, 66.14, H, 4.61, N, 4.71.

EXAMPLE 6
6-(3-Methoxy-phenyl)-4,4-dimethyl-1,4-dihydro-benzo [d}]1,3}-




t r eat edvVOWO/b65Ch| or omet hyl net hyl ether (0.062 g, 7.7 mol pcTlimowvimsgpl eti on
of the reaction, the reaction m xture was quenched with water {25 niL) and
extracted with ethyl acetate (3x30 nL), dried over MyS04,,and concentr at ed.
The residue was purified via chromatogpaphy (silica gel, E AN 26ph

acet at el hexane) to give 3-fluoro-5 25

(1- met hoxynet hyl - 4, 4- di net hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d) [ 1, 3] oxazi n- 6-yl
)benzonitrile as a white solid (0.11 g, 65%: np 169-171 C, "H NWR
(DVMBO-d6) & 8 .17 (bs, 1 H), 8.03 g(x:lzgn-z_-om; I =10.4, 2.13 Hz), 7. 8
S-7.77 (m 3H), 31 (d . H, = 8.49 3.35 (s, H) 1.7
(s, 6H; M5 (AP |r?pafﬁdza°§9f%m§ [tRAJPPﬁS\?‘%Fe A f’\%?j 6%%%(5%& dlﬂe%éobﬂm -1 4 JAN
200i - 605CMenzodlil 3 Jokadin-2- oE@ran&ZsS&hE Ben H; 02.

Found: C, 64. 90§mH e E%X%/P pr()@ﬁwg%é%pﬁgrﬁ?%%é’g@d tp

6- ( 3- cyano- 1654¢ 160 5Fo- HWiPmQrddﬁn@ﬁh(w LH}-BS0 fw] 2H), 1,38 dL,iJie 2891 ester

di et hyl set ki _

3-(4,4 (i ne%il?@%ﬁgi%k 9@g| ﬁfﬁd’r]o 82%—%—%@?1 [léﬁ JI.HS]’nga]?’ ﬁésﬁ‘) %58 (% uor obenzo

ni Itru le (0.33B, §7 (9.68D); Msdﬂaﬁ]{)mzmqw}mt,)m@s .Aaddmlégdmﬁn hxdy,i g (60%in

oi 0.101 g, 472 ter stjrre 0 m nutes e reaction 10

m xture was t0r7eIéIt5628§[’1\ﬁ 4 % ’t’“ﬁ‘{]lajﬁls& '%ﬁ%ﬁaqe (0.22 nL, 1.52 nmmol).

Upon conpl etion of the reactl on, the reacti on solution was quenched with

water (25 mL) and the product extracted with ethyl acetate (2x50 nl,),

dried over MySO4, and concentrat ed®XAMELEE| due was purified via

chr omatj@gr aphy. )arl O e _phosphoric

acid 6-(3-cyano-5- 30xazﬂ:¥ E

4H benzo[ d] [ 1, 3]Pmpamdracgor9mg eQ;IPmcedhretAhﬁ'bmeG-hm&‘ﬁ4-@uﬁ‘éﬂxﬁﬂ @eihgdmco 064 g,

,18/@ np 1 Od6 8,19, (bs d 1 H J
- 10.4 Hz) %Q‘?g“g‘%{il %bi‘az‘“'%ﬂ}“ Q@é’ fpPhen b°’3m"-‘ aeldauwhﬁy sohd Sopa g (m 4H),

1.76 (s, 6HB2°C; MS (ESI ﬁsts ¥H 57 , AR z 80%) ;

) (R, U%))H daﬁp‘ﬁb)c”ﬁztgﬂ&% 3467éﬂ ta 1A

Anal . Calc H~FNZ

5.11, N, 6}§§09r°2§Z 6@»6337(84H4 E?%ﬁr@ﬂ 2-0z0- 1, 4- di hydr o- 2H- benzo [dI
(1, 31 asazin-6-yl)-4 quoro h o. dso~t . Prepared from( 1,

4- di hydr o- 4, 4- di met hyl - 2- oxo- 2H-3 1- benzoxi n- 625 yl )boronic acid and

5- br ono- 2- fI uor obenzonitrile accoEdiAd@PLESDrocedure B. Wiite solid: np
229-230 G H-NIVRQ ). _ ) 14 J = 7.39, 2. 12
Hz), 7.9 5-7. 89 ‘ 5 Yi31-H J = 8.1 Hz),
1.7 (s, 6H); M5 (APCI) rﬂz 297 ([Mxmhl]ztoneloo% Anal . Calc. For

C'H, 3FNzZ02: C, £8.91, N, 9.45 Found: C, 68.74) H 4.83, N, 9.10.
WO 001 66571 - 61 ’%%Rﬂ/ﬁﬁ‘@fdmg ﬁiti‘!%eb@? 1 from Gthromard,$6idaethyl-1,4-dihydro-

8- Fl uonro- 4 bénzrdTet Nyk - b i

(tert-But ox cadeniy] aar% Dt g ﬁ-g@gl‘bg %} g(]’rgél?é @Tzwglte Foglﬁl TP Zp: Synl et t

5 4, 360-22 1§©2 @@&Qe& 830 a1 e Bi7d(tl£2H o= asnmg) 1755 talppacet i c

acidto i n i h tr d rrethlma nesi um
brom de ?ongf mc}; gﬁ?\%ﬁgfr?g{%h@t Y\@a‘?bl%\?l{ )Tﬁgté ?ﬁﬂ &1‘63 y %ar bi nol
(2.23 g, 1EM+HDTO%)nasndlr @t atbr v, JH),CIND,:- CR6E90YHI . 96ﬂrﬂ|4zg); nglgrd8 g, 17.2

mol) inT Cfox 12 hours. Upon conpl éti'on of reaction, it
was cool ed¢6g$‘? }?%Imaph Sacetate ( 100 nL) 10 added. The organic Iayer

was wadlied with 10% aqueous HCl sol ution (2x25 i), dried over MySO4 and

concentrated. The residue was purified via chronmatography (silica gel, 10%
et hyl acetate/ hexane) to give EXAMPLE 9
8-fl uoro- 4, 4- digoBtBiibedd f _..a‘“ oxazi n-
(1.3 g, 50% r%arﬁ—rﬁ%m—ég-g;& by 8iRGscharts g-2egne 7 22-7.12 {m
2H), 7.07-7.00 Tma @hitionlofd -@samifitdp’ -cﬁ\Y&ol‘tﬁpt(eﬁﬂcﬂ }lém}ﬁn&r%G(sée[ M EJJng
0

100 Anal For HFE 18a F
-~ 2/% H 53(?% 0 gf) %@%@Sﬂ}etﬁmm was added sodium borohydrxde (0.07g,

6- (3- Chloro 4- quoro phenyl) 8-fl uoro-4, 4- dlnethyl 1, 4- dlhydrobenzo dl
[1,3}20 , ntca~in-2_nna. To a solution of

8- f |l uor o- 4, 4- di net hyl - di hydro-benzo[d] [ 1,3 ] oxazin-2-one (0.15g, 0.77
mol) in acetic acid (5 nL) was added dropmnse a solution of bromne .
(0.37g, 2.31 mmmol) in acetic acid (5 nL) under nitrogen at rt. After
stirred for 10 mnutes, the m xture was concentrated and the residue
obt ai ned was purified by a 25 silica gel colum (hexane:ethyl acetate/4:1 )
to afford 6-brono-8-fl uoro-4, 4-di net hyl di hydro-benzo[d][ 1, 3] oxazi n-2-one as
an off white solid (0.176g, 84% which was used in next step w thout
further purification. ~A m xture of

6- br ono- 8-f | uor o- 4, 4- di net hyl - di hydr o- benzo[ d] [ 1, 3] oxazi n-2one (0.176 g,
0.64 rnnol ), 4-fluoro-3-chlorophenyl boronic acid (0.15 g, 0.84 mmol),




WO 00/ 680 DD/663ZT/ USO0/ 11822 1 4 JAN 2004 PCT/US00/11822
-62tetraki s(tri phenyl phosphi ne) -pal | adium (0) (0.04 g, 0.032 mol ), and

- sodi um carbonate (0.20 g, 1.92 nmmol) in DME ( 10 nL) and wqtg (ezaom_) was
subj ect to a blanket of nitrogen for 435 minutes at 50 C and M has
heated at 85 C for 1 hour. The reaction m xture was cooled to room
tenperature and ethyl acetate (100 nL) was 5 added. The organic | ayer was
washed twi ce with aqueous ammoni um chloride ( 100 nL) and once with brine (
100 ni}, drl. Qﬁnmwé} atnmgmeeperatate ¢ haded mitrapenC Afier 35 @dnutti)8hd REkHHAE WaS

urified via,chronato silica gel, 25% ethyl acetate/ hexane) to
8. ve6- ( 3- chPBY e 475 ‘i&%ﬂ‘%‘ ﬁ%ﬁi% Ya%ff%tmﬂ&czta@ @P?ﬂﬁ%hwasfhm Hﬁlf}??dﬂzﬁbenzo[d]

1 1,3 ] oxazémardc @ H NVR
( DIVEO ]ds) 8 L r??) bk ‘?a? se?amw od Q%deg“m&ij%s el “6‘3{@5;@ 'T%-é%’&? 78-7.73
(m » [Theicombipgd orgamc 1aye18 averqwzshem:;h Hting (10 mu)HndJined Ovtiz), 1.7

6 Cl A Cal C, 6H, zF2N0O2 0.5
o0 CH) 557% Aol fomgi ot S e R4 ouslagy e S Gageed ool 16
EXAVPLE 72 ©-afford3t-Ohvaminbeghlorotbighetiybiyt)-ethanotasdi whiet $1i0€0891g 5 89%):3]

nveo: n '

1, 4- di hydro%%%ﬁﬂﬁléggﬁgt 3. 5= 1 AR 639 [ dHyY ot Ha), E%dﬂdlfénd
1,3-dib 74- 175 20
Lo d Nﬁ/gn?%ﬁ/gge%@ M@?rmryﬂfmmiomdegﬁ 2}@ ¥k ¢ 1?10.; ?ig) %f%H |
5 Hz}, 7.67 8, 53P (8, W ),.4$3am(1H),1L3ﬂ(d QPLJ#SEJSH@) Ms(mm(/m4mm) J 8 5 7

Hz 1. 6 I 331 09 ;A Cal
-Foi) C, 6 BE NO-: I%““Eﬁ‘ g’g ll(ﬁ% % é"k?w'liipi‘g“y &lﬁ&‘g‘(“{ﬁwﬁ %8)/24 mﬁ‘%ge -
4.09. 25 EXeWiRtiBhofgené (010 D teddyiinol-if dryt THIEX MY svhd ﬁﬂﬁéh@lhherablanket of

yl - phenyl ) -1 4-di 0_benzo ] oxazi n-2-one, A m xture of

6- ( 3- br omp-BHESRH ‘?’ijz{maPtﬁﬁt ﬁg\l‘ glvﬂntd’i’%y’&“&b@n?o%’élf 13 Fhiprerphenyd=4ne (0. 8g,
2.4 1), daethyet pingis 8 - i 6

PCTI ngo; 11852?!?4 ?@H;}Heﬂﬁcﬁ{ %1 Q{Gg?z?ﬂa%og%?? ?mgieﬂ)r? Slo}o%ospﬁpk éspal TRdi um (0)
(0.17g, 0.2W HRE%HPWQ f(a)§lpéc(s,dleH)(G 70%mp, 1HRE.6arprh,) 2H)n 7156i et hyl

it ur o s AT L T Yanar B 8 0 B a8 G D5 B vas taken

up in et hyI5é@:ésl,aiﬂeJ(=5Q82111—)z)a]nﬁi(c\lryz:iis’ﬂ)ey'd= 6i8L THANVSLEBIF mA D74 §¥1431120 nL) and
brine ( 20 mg)/ The organic | ayer was separated and dr| ed (NgSO4) After
renmoval of s \)e the residue was purified by a silica gel chromatography
(hexane: et hyl acetate/S 1) to afford the title conpound as a white solid
(0. 77q, 92% rnp 240-242 C,'H-NWVR (DVBO-d) 8 10.3 (s, 1H), 7.74-7.69 (rn,
2H), 7.61-7.58 (m 2H), 7.48-7. 40%1@;93 06. 96 (d 1H, J= 7.98 Hz), 1.67
(s, 6H)30 0 25 ( 5-39%Chiordp ' gl ¢ For

CZ, H23NQZSi ~0. 2 A ' =200 08, H,

6.64, N, 3.82. E’xmvml@cmdleg (ccsmzu:tqcnqme plif'Eamyrlp)e Qlfrémdl mamhmb-slﬂcﬁmeh hydro-b

éelnézlodl[ (rert L;l/‘? 3@?5??6%’;?2‘?% g ‘E‘R{}T‘]?Sé‘?‘}?ym‘tﬁﬁeh% yap, 146- aﬂ%yﬁr JERB[ d] [ 1, 3] 0

xazi n- 2- one(m\@SGgls) 21037¢| )H)’;WCVOF(B{C @Hﬁmam(ﬁﬁaﬁ AR, (1%19 ﬁ§9 73?

anhydr ous rrgsth was_stizred at rt under ni ro en tor urs he

mi xt ure wastdt f ‘eé 2§iH2), - Le(dpdHef = (3226@2)@_5‘ (fahH, éftlﬂﬁcﬂédlﬁn(thHD,hyl

acet at e29 2x887 Mgaﬁ hed with brine and dried
~ with MySO-. Thgtgs%ljvﬂe??g%f; re S:i) gﬁ% corrpound was obt ai ned as

a off white solid (0.49, 72%: np 171- 172 C H-NI\/R (DVBO-d6) 8 10.3, (s,
1H), 7.78 (bs, 1H), 7.72-7.69 (m E%ﬂ%E&}?'S? (m 2H), 7.49-7.43 (m 2H),
6.97 (d, 1 H J =7.98 Hz), 4.25 . ) 1.67 (s, 6H); M5 (El) mz
277([ M, 1009 6-(3\Taloro-Gakayl)-Ephesy1Bi-SHO3E-Berzh (3] 6xazli2 3fe 25 H. 5. 67,
N, 4.75. Found: C, 76.34, H 5.4, N 4.7. EXAVPLE 75

3[ 3- (4, 4- D net hyl - 2- oxo- 1, 4-di hydr o- 2H benzo(d} (1, 3}ozazin-6-yl)-phen

1} propynenitrile WO 00/ 66571 PCT/ US00/ 11822 1 4 JAN ZQp4 -64To a stirred
m xture of DMSO, acetonitrile and water (9 nL/3 nL/0.5 nL) was added at rt
under nitrogen cuprous cyanide (0.193g, 2.2 mol), sodiumiodide ( 11 ng,
0.072 mml ), and

6- (3- et hynyl - phenyl ) - 4, 4-di met hyl - 1, 4- di hydr obenzo[d] [i, 3] oxazi n-2-one (0.2
g, 0.72 mmol ). Chlorotrinethylsilane was then added




5 to thewoa®essim xture in a dropwi se manner. After additigmp/uséozigizxt ure
was heated at SO C for 72 hours. The reaction m xture was then cooled to rt
and treated with 0.5 N aqueous HC cold solution (50 nL}. 1T¢1e\_|mr;[7t\,§4 pitate
obt ai ned was collected on a filter antkhashed with water. The solid was
purified on a siiica gel colum (hexane: ethyl acetate/2:1) to give the
title conpound as an off white solid (10 ng, 4.6 9%9: np 212 10 213 G
"HHNWMR (CHClI,-ds) 8 7.96 (s, 1 H, 7.77 (s, 1 H, 7.65(d, 1 H J =17.8
HZ) 7.60 (d, 1 PHepated= #oB9 HY- amﬂxoBl—chldro-&p]lrd;nyllB-yl)7beg2yl HzZ)cohdl 4and(dd, 1 H,
J 867 22 1 6.91 1H, J = 8.19 Hz),
1.8 (s, Pﬁ@gfﬁ 3°°ﬂ’i%?g3tﬁéhf‘( ‘{"fﬁﬁﬁd“’%%’%?‘am%)%@ﬁfp@mwhd wp 177-178 )

6- (3-Fl uorm@-’ﬂl-M(MMS'(wld)Jahe’rs@d e, e b el A 8701 Beg oLl v, 11,

[1, 3] oxazi n-2-one Prepare r

(1, 4-di hydro 1474 ﬁfa*%{&{)ﬁﬁ(mzlﬂka-%rl@(mB&Ia,zbeé (d» BELyJ ¥ BGrHm)j 6.6 &< ilE);and
1-brono-3 -fMg)@g eng.,according to procedure B. A yel |l ow solid:
np 260-261 C; H)%N%B%%ﬁ/g@iﬁ r38é’ﬁtlo 4 (s, I'l~, 8.37 (bs, 1H), 8.14-8.05 (m
20 2H), 7.77-7.74 (m 2H), 701(d 1H, J=7.94 Hz), 1.7 (s, 6H); M5 (ESI)

mz 315([M H -, 100%; Anal. Calc. 6H13FNZO4 C, 60.76, H, 4.14, N,
8.86. Found: C, 60.34, H 4.2, N, EQE%&[PE@%/PLE 77 25

6- (3- Chl Or 0- B (4|4 DIRtRRLN 0.1, d-cHirydi 62 BBzt af1 A dR49%-D5 DR zdnilriné 1+ 3]

ogazin-2 one Prepared from
(1, 4- di hydr o- 4, 4- di net hyl - 2- oxo- ZM@OXI n-6-yl ) boronic acid and

1- bromo chl or og 5- obejyze roced A whi t solid:
mp 193- 5%4 C Hf‘ NI\/;FEL%QF e(g Qgﬂg@g{ Q‘%ﬂﬁ%ﬁ %%&B‘(W%%“ 7. 61 7.57
WO 00/ 66571y19®50nRCTdCUBOOA/2]228220 1hmdAN Q-thﬁlobaﬁzoﬁirﬁlg (2.44g, 7137 n{,m,% 6. 96

51 b i 65 e o i

4.1, N, 4.6(Q. ZEXAMRI:EOIY& a mixture of DME and water (70 mL/15
3- Chl or 0- 5- i met hyl - 2- oxo- 1, 4-dj hydr o- AR %ﬂ‘) gs Spaassed 0 6 v

benzoni tril mlgyee ro&ﬂg@ragﬁ..then heated at 85 °C under a blanket of mtrogen for 3 hours.
{1, 4- di 1y dr Dhef rdhotibinTReiftde- %aé”&golg éé  ahiR&e 20%bd reyl ﬁibor . gcl ac.lgglaagd
e |

1- brono- 3-chl orobenzonitril e according to proce

35882% C, SapyrapdaquENSEMIEINIGn thlordg sa,lutmuxzolﬁmimbgacgagaw H(2106 n%@ 7‘(4@5 é;)i)
S, . S,
M (ESI) % %dlg’ld[ %?Z“‘ﬁayg‘nﬁ’bb%mﬁﬁ éayeous fayer wesextrasted 9oth ethyles. 29, H,

4.19) N, 8.R6tateHAXBUnLY, THE c&abintd 9
6. (3,5 Diri | tr(;;%hen%h;: s h‘;‘?*“?@i“%ﬁi%? yated v Wit nfiosied .

one Prepar el e solvent was removed in vacuo and the residue was purified by a

(1, 4- di oy dr gich, bt ShdienborharSandit- @bkale:dmPERERNI N1 O &eb?yg{t‘]'d%gvgtﬁ%& and

1- brono- 3, 5-di ni trobenzene accordi ng to” procedure
297-298 C, °%9-IMiribydmed-benzokil[1 3 Jekagis-6-HperBomilé das 24, dﬁwﬂxt@&dﬂa) 8 78

ﬁ/gs’(Aé(c)J)l gsfgsg()mﬂfﬂ 2%0% 71}%’3{“9 @ySo-dy, o ‘é—% gzm)dé'l B,055. Sg) H
3,82, N, 1%@HmgbdiE2s, o8, 632 (8 118,/ gmgz% 17@? lﬁxgxmhg?’ygds

5-(4, 4- D| - dr 0- 2A- benz oxazin 6
i sgpht hal onl W{ élﬁr‘g(ﬁé%dg{f ,J)C/,,.ﬁ%Hz), 7 )i Anal Calc. For C;H,N,0,:0.1

1, 4- di hsir oHAD: 4, o B E S| H2NOXOOR Hrhnds oni ¢ acid and
5- brom)l sopht halonitrile accor di ng tno dg?’gcz;’g gsB)ﬁ kbﬁhl te solid: np 288289

C, 'HNWR (DMBO-d6) 8 10.4 (s, | H), 8.58 (s, 2H), 8.40 (d, 1 H J = 0.77
Hz), WD 00/ 6657l

10



PCT/ USOWQ 0w&37A - 14JAN 2004 -66 7.80-7.75 (m 2H), 6.99 (dPC'[/IH,SOQh:IS& 2 Hz),
1.7 (s, 6H); M5 (EI) mz 303([M], 20%; Anal. Calc. For C, $H, 3N, 0~' 1. 65
H20: C, 64.92, H 4.93,- N 12.62. Found: C, 64.74) H 4.6%4 NANlﬁ]UBZ 5
EXAMPLE 81 -35.

4, 4- Di met hyl - 6- (3-thi azol - 2-yl - phenyl )- 1, 4-di hydro- benzo[d][1, 3] ogazin 2
one A m xture of 6-(3-brono-phenyl)-4,4-dinethyl-1,4-di hydro
benzo[ d] [1, 3] oxazi n-2-one (0.25g, 0.7S mmol), tri-n-butyl-thiazol-2-yl tin
(0.59, 1.3 mmol) in DV (5 rrL) vvasEXA@&IsEdBto renove oxygen and then
heat ed under 10n bro Of - action m xture was
cooled to rt and™tfe PP ZUE Rl 0XAZI0S0PRE (1 100 L)

was added and orgwpatédl &wﬁ{ Wa@do&ﬁ‘llafn@@m M@Eﬁﬂﬁg b%iohd]?l 3]9%211@21%9“ ed
(MgS04). After rermval of solvent, the residue was puri by a silica gel

col urm’ ( hex@R%3itFRnheny dorpnis apid jecerdingity Brackdure iA:. | ‘éel&mwﬁio&nhd ap 24nhi t e

(211 (0% s ey Bl 1ot R SRBRARRI S Al iy 0 12

7.68 Hz), 7800 (fd2HLH.7Q%78(B13H)27.01 {d, TH( = $5HHz), VBS((ARH)) MS EIPaVA [ M +

H +, 100% ; Far_ C19 25 C, 66.94, H 4.88, N,
8.22. Found: %e%ﬁgl‘?%"/ﬁil Apa leé ﬁr\?Nioégl‘?% Gt B 435 N, 935" Foting:

6- ( 3- Fl uor o 63t logyoipies.71) - 4, 4-di met h 1- 1, 4-di hydr o- benzo[ d] 1, 3] oxazin
2 one Prepared from (

1, 4-di hydr o- 4, 4- di net hyl - 2- oxo- 2H 3, 1- benzoxi n- 6-yl ) boroni c acid and

3- brono-p-f | uoroani sol e accordi ng gggre B. Awhite solid: np 18125
182 C, 'H NWVR (DVMSO-d6) 8 10.4 (s, ? Bl; ; 2-7.59 (m 2H, 7.13-7.06 (m
2H), 6.97- 6.96-Bromd-F-upreplengy-44-dimeth drbhle,nzh 1.8oR%win-2-0hd Hz), 3.8

G4, 6FRD3 0. 1 TiZBrtedey BT |y H’@évd%%zﬁxwﬁﬂykée ;1@7112%3211?469'5 a4 N
4.48. WO QDIS&SE:Z hmcﬁszbeﬁn&Bs R@A&&Q&{elmaww%

fide B.
6- (3-Fluoro-5:trifl uor onet hyl - phen -di net h , 4-di hydr obenzo[ d]
[ 1, 3] oxazi nS%‘l AP B2elfar sy hﬁ/ Disb-, dsia 10.36 (s, 1 DOexchangeable) 7.78

1, 4-di hysir0(541ﬁ)d751§it7|8¥|(m23ﬁ3<9r4§"&1% 1H, genégxafa&za%b@g WG 283504 2N
1- brono flUoro-5-trifluororeth enZene, ~accor di o] pfoceé
white sol i di-6fys,2d9; ZO%NMR(IDMSWJ BIVBR-4is(m,8l H) MS((GI) RAB52 [IMHHT, 9 (m

). 17 (o Sy OB R0 8 G Tape AN 54 B £ nG -

60. 18, H, 3486, Fdund4C]$4.8%,6B%2, 1@,3939 9, H 3.99, N 4.06. 10 EXAMPLE 84
6- (5- Brono- pyri di n-3-yl)-4, 4-di met hyl - 1, 4- di hydr o- benzo d]
[1,3]ogazin-2-one Prepared from
(1, 4-di bydro- 4, 4- di net hyl - 2- oxo- 2H; ;%m n- 6-yl ~) boronic acid and
3, 5-di bronmopyri di ne according to proce ure A white solid: np 211-212 15
C. ' HNWR (D|vso3xim—lbmpt_hyh-zfog:o-114-d4hyd®-m-b(euzo[d][H;]oiaanas A)-5z), 8.66 (d, 1
H J =209 H ), 8.40 (t, 1H, Tardn ke +7.72-7.68 (m 2H), 6.99 (d, 1H,
J=8.1 Hz), 1.7 (s, 6H); I\/B(APCI + HJ+, 100%, 335([M+ H +,
100%; Anal. Cal 4. Formﬁtusd—l 3Br &202: 6C(,3-lﬁé!n9-3rﬂll'droﬁ:e9ﬂ)—4 M.diedhdt-2ffound: C,
5415H3689t\1831 I%IVE’
6- ( 5- Br omo- BRI IPTagit2-gng | }g’4 almpnmc £yanids K0dg.011e mragly] and
[1 3) 0xagi ntekalkib@righefyshospkin

6- (5- br onmo- pyri_di FﬁqHyF A é)(Jp al]admm (O) (04zgd|0h17drrn(1)n elrlllz%rf'd?MF (20 mL)
| , 3Joxazi n- yabﬁggaeﬁydgggemquymgyn a ﬂmog'@s fpetcdxxtcsé °C30fider 2 blanket Bf aceti c

25 aci d (5 e reaction nm xture was
cooled to r?%n%@rﬁoétﬁa?g z'egrhgy gﬂ%“ ?h%hono i 2 NS RP T STBEFARER) AR

bi car bonat epswtdipitors cd[dheat\mteﬁeaqpecme iapirfoaiugn GHlbARS SsluES(100!HECt B ON a
filter, vvash%q Wlthtdl sti ”6’3 gater gnd dried to afford the title conpound
as a white SOI BrEPBIaEgrrepdond Was collssted gy adilter. | {jywhithsdiddeds washed 4 (s, 1
H, 8.69{s, 1H) 8 S3 (s, | H, 7.99 (s, 1 H, 7.73-7.69 W 00166571
- 68 .




PCT/ USQ@Y doleg2a 1 4 JAN 2004 (m 2H), 6.97 (d, 1H, J= 8. 1Bctipoo/ms®2 (s, 6H);

M5 (APCI) mlz 349([M+ H +, 100%, 351([M+ H +, 100%; Anal. Calc. For

C, sH'BrNz032.5 H20: C, 45.70, H, 4.60, N, 7.11. Found: C’MBABL?U(MH 4. 64,

N, 7. 5 EXAMPLE 86 6-(3-Cyano-5-fl uor o phenyl) -4, 4-di net hyl - 2- oxo- 4H benzo
[1,3] oxazine-1lcarboxylic acid ter? but yl ester A mixture of

4- di met hyl - 2- oxo- 1, 4-di hydr o- 2H benzo[ d] [ 1, 3] oxazi n- 6

5-f | uorobenzonitrile (0.3g, ~1 mml), di-tert-butyl dicarbonate (0.33g,

1.5 mmol ), i@ M&sﬁm&&é@m@@awmlowmq&&ﬁm b dehy ameﬁo xwfd at rt

under nitrogen for 4 rninutes he reaction m xture was wash h 1IN
aqueous HCland meithiag! @Pireld. (TheSolution Afaseapplieshery alpadpf @bpalsﬁtandtﬂi@e@l the

(o015 de) B BRRE R ER Ll Rt (D, (Rfer pihaiofs Joabidhort ) T 110,

(s, 6H), 1.26@ofks4-dbiizo-2WEbénablal ) ,3ixaziR$0y1f-Miluotdbenzofrile ¥ pbtakiedlas Cal c.

e 25 S e Bl B e 2500, Iy S S e s M

1) - 2-fl uor Q%&ahgélsﬁplstlml(kmrﬁrﬁpﬁtﬁdu&)r 9182 (m, 1H), 7.73 (2m 2H), 6.98 (d, 1H, J

[ d]
3- (4,
yl)-

1, 4- di hydr o- 4, 4- di net hyl - 2- 0xo- 2H 3, 1 benzoxi n-6-yl) bor oni ¢ aci d’ and
1- br ono- 2- ﬁ&érﬁ%eln@&)ﬁs 6H); | SE-DBVR (MO0 5 5523 (mells MS WD ez 2861 d: np

o) . 12. £V U Ry CAp) bk Goetgrt Sy By gy, Sis. e £ 55 M
(s, 6H); MB8&S5, HARSE,N,0114. 297 ([ MkH] +, 100%) ; Anal Calc. For C'H, 3FN2020 1
H20: C, 68.S0, H 4.46, N, 9.40. Found: C, 68.27, H 4.81, N, 9.1. WO
00/ 66579 - 69 EXAMPLE 88 PCT/ US00/ 11822 1 4 JAN 2004

4- (8- Fl uor o-4, 4-di net hyl - 2- oxo- 1, gxdiviydr Qs 2F! - benzo [d] [1, 3]

oxazi n- 6- yI)th|Oohene 2- carbonltrlle
8- Fl uor o- ( 13444 Dimethyl-2 4yl Hrbenzaofd][2, An-6oyl)-picetipenitmileoni ¢ aci d
5 was prepared

6- br ono- 8- Fl uorfg‘% fddl %%Itnh 14dﬁl§' %glrrﬁ%tfyé z[ofo oiézbleﬁz a'(z)lflle6 ﬁlgl ng the
procedur e dbrexangdend. 3-H1hmot5 d:yaaop;mdpxam'edom for Ppa¢dack B 0Off-white

8- quor (1,4:dih 4-, 3, 1- Xi b nic acid
and 4 Bromsost SR b HR VO A Clsolimsomeagednd. Sef o mp
a!;? 2214;: dH}NWﬁ@NﬁQ@@?@SlH 9—511512) Js&d}(x 135131&54}{2%7'%6% 21%); ;512
7.8 (bs, (7+131 (diIH { g, S%Hy) WQ 864:_61'}) nyi2 (E@D(rﬂ/wﬂy8(h6®h/&6%)\né4nal Cale. For
C, SH' FNzQz . 68~0 3 ~N N 3. 89,
S St e Z¥ o) AR 00 51,88 08708 1 % BN N 83 Foub®1E K 2, %A, N

3- Fl uor o- 5-1@%8f | uor o- 4, 4- di met hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d]

[ 1, 3] ox@azi n-6yl)-benzonitrile Prepared from 8-fl uoro-(

1, 4- di Hydr o- 4, 4- di net hyl - 2- oxo- 2H 3, 1- benzoxi n- 6yl ) boroni ¢ acid and

5- br ono- 3- fI uor obenzonitrile accoEyﬂAmgpLE pr ocedure B. A whi te 20 solid:
256-257 C, ' H NWR . ( DVBO- d6) (s, . 1H), 8.20 (bs, , 8.06 (dt, 1 H,
= 10. 48, 2. 14;(wlm¢hyh2rom-hd-dlhydro m—benzg‘vdil ll(,ﬂaxazm-ﬁtyl) hiophenede ) 1.81
Hz), 7.63 (s, | H), 1.7 (s, 6H) N&r(,ﬁ“}"mz 314([IVHr] 60% . EXAMPLE 90

<3

Prepared  from (1,4-dihydro-4,4-dimethyl-2-o0x0-2H-3,1-benzoxazin-6-

25  yDboronic acid and 4-bromo-2-thiophenecarbonitrile according to Procedure B.
Yellowish solid: mp 230-231 °C (decomposed); 'H-NMR (CDCL,) 5 8.32 (s, 1H, D,O
exchangeable), 7.83 (d, 1H, J = 1.5 Hz), 7.61 (d, 1H, J = 1.4 Hz), 7.43 (d4, 1H, J =

8.2, 1.9 Hz), 7.29 (4, 1H, J = 1.8 Hz), 6.85 (d, 1H, J = 8.2 Hz), 1.78 (s, 6H); MS (ED)



25 5- (MvVo-0Diéesst.hyl - 2- oxo- 1, 4- di hydr o- 2H benzo- | d] PCT/US00/11822

(1, 3] oxazi n-6-yl)-thi ophene-3ca rhnn itril a Prepared accqrding to
procedure B from ( T4 JAN 2004

1, 4- di hydr o- 4, 4-di net hyl - 2- oxo- 2H3, 1-bgnzoxi n-6-yl ) boroni c aci d and

2- brono-4. -t hi ophenecarbonitrile. An off white WO 00/ 66571 -70

PCTNS00/ 11822 14 JAN 2004 solid: np 255-260 C, 'Fi-NVR (DMSO d6) 8 10. 36
(s, 1H), 8.48(d, 1H, J =1.1 Hz), 7.8 8-7. 87 (d, 1 HJ = 1.3 Hz), 7.63 (d,
1 HJ = 1. 9mE283(M-H,5100%]. A6dl. (Chik. Fbr E,SHJZNQO,B(DzI—mOcJ—BQ}_sla{,%M,dq, 1H, J=

8.1 Hz 164 S 83 (MH'. 5 EXAMPLE 91
4)D| ne h%/SF gi)g% % g Jﬁé&r&’zg benzo[d] [ 1, 3] ogazi n-6-yl)-thi ophene-3

2- (4,

n~rhnnitriln Prepared according to procedure B from

(1, 4-di hydro-4, 4-di met hyl - 2- oxo- 2H3, 1- benzoxi n- 6-yl ) boroni c aci d and

2- br omo- 3- t hi ophenecarbonitrile. AXAYPLEWS& e 10 sol id: np 200-202 C
&H—--NI\/R (PVBO-d6) S 10.49 (sg. 0l2.- ndddbpomilal d: 1H J = 2.2 Hz), 7.59
m

1H, 7.50 (m 1H, 7. ., 1.63 (s, 6H): MB(ESI)
mz 283 (MH)' /EXNVF?(LIE 9P i-Bromo-2-thlophenecarboxaldehyde (96 0g, 500 . mmol),

6-(1,2, 4-t en i met h dro benzo[d] (1, 3]
ozazi n- 2 onhhey lﬁef gy%?agor[% %ll % e‘ﬂ?P]}S ?3Td§’e4q58§d’?% &adetanelone
(21.2S g, OGnum»ba he@feB Yih@erati@ode i edRix ( 3 xyl ene
(500 ni) vva8€55 heat ed Sto 150 C foroggo ahourgfggA?%e‘rﬁu{She%g% ven‘%n {\?gsshgrfaermved
from the re¥exseotdnioamhient terpperatare a5d cqneentroted in wuystoanrq aedilf iThem et hanol
to giv [ o] Cc aC| t.hyl ester
as whi 1?1 e&cre;tgﬁﬁg&(cp%pmn}m{e& mélmé%fig%&%hs t%ﬁ%m E%%Eﬂ 1& § (t, 1H,
J= 1.76 Hz)on Bfikg. (Admijxtdre|of § pofiod ofmxezwm)s,oha(@zu@dms ﬂamldl) ao er5(ny, 1.0
Hz), 7.36 (1 q, (t, 3H J =
7.1 He): f’?‘]f}) %?’d‘f‘fx%u(ﬁq%’ ® m’%‘ﬁéi(“ﬁcﬁ‘fgmlﬂr(br’&) v beatqﬂo?t r2§U>Cf0r

~HOBr NZOZS ﬂlﬁzhéﬁ's 1The sdlvedt Xk reNov&i ﬁ%acd:a%ﬂ‘ﬁle residfblwf i sbi've Mty N 8. 78.
A m xture of [ 3- br opo- phenyl ] 0]thl adi azol e- 5- carsb a?’ld et hyl
ester (16. 8"‘°§tat353m3 sivsiPy Waédﬂﬁllﬂﬁﬁ"ﬁl%? B>8aueous Eulﬁlrg 3058(28{3ﬁnnL)), wad;hrstl |l ed
wat er (20 ¢ I 3o B and et hanol
(20 rr1_)1 vvaszil(‘gg)tng‘ ?gfél nﬁ%g@%%ﬂ ﬁ %Olf;hjelﬂr\geoﬁg Pt was fﬁmﬂve%g W#¥&°cool ed to
room t errper?é*ﬁl!hfereﬂ%wemdlﬁsab@d il g dinigtuhoamaouna of chlrGfom L)) aviisalpelded, and

the reacti 00 C The sol ution was -
cooled to ﬁgoﬁﬁ%era ur bt@%&é‘@fe‘:ﬁ leﬁt"tdﬁoﬁlaeélﬁilmétth%rﬁl?aéif% nm). The
5 conbi ned mngmphed laay nﬁﬁd&b Vehedied il | Ofen), and
dried over l\/ﬁsm Afc{le? th{_ef sp(;lavent mpa%&%hgrgvlgé gél %oi@%rﬁﬁ té% fhe

3- [ 3- br ono-HfresompPund as)any pifyhitei selie (3. Yneoraineds 58%).adR Wfilm)ecmit 820%k s (I 2.

oy o5 B T R G SR e bR Sl A il ol s bl ) -

5 (t, 1 H m23870d), ﬁﬁ‘)’c:)lmM(*(hQOmol) [ MH] + @mz 241 1243. Anal. Calc Fo
10 CﬁHSBrNZS C, 39.8S, H 2.09, N, 11,62. Found: C, 39.82, H 2.43, ‘N, |
1.33. According to procedure B,

(1, 4-di hydro-4, 4-di net hyl - 2- oxo- 2IEXAMBERZ0Xazi n- 6-yl )boronl c acid was
coupled with 3-[3-bro -Bohenyl ield
6-(1, 2, 4-thi adi azol - 3-% ramaytmetihyi-3-thioph X3 dr obenzo(d][1, 3] - oxaz
i n-2-orEs as an dfofa ydmﬂca STQlidtBy 164

NVR~( DVBO- d6) 8 10.40 (s, %ugy néégg %E% m‘ﬂgmzzfg’ﬁfﬂ’&lﬁﬂ (gb‘%?l()d IH, 3
7.7 He), 7. W@@déeﬂaaOIWOnyfﬁ Ig(w)l\)t 17s3e@L -0.383Gf0lf in heRadd) , The Dbitioh, 1 H, J

6 ?34F:-|ﬁ2)ro StQ?'n en- - %Q ﬁé”n’%}? I)f%ug@f_}%ﬁtegc%éd393%?3%%%@%30[23]

g 1( g] boaamdre;gvxwemﬁr eapaola’dorf rd}f‘ng-bromohB-me{hydlfthgp}ﬁeng (4bs 0%5&1] mol%] 5
rono uor \ I et I robenzo oxazin-2-o0
ne and 3- thlngfé{ ’ﬁgg ‘@ﬂ ’?:L)aéclqkﬁ TeRcHeR X‘l‘fﬁ’“t“@%ﬂﬁ@‘b%??@forﬁ(bnmmw or ange
solid: np 200-203 C, 'H NMR (CDC13) 8 8.62 (s, 1H), 7.53 (q, 25 1 H, J =
1.4 Hz), 7.50 (d, 1 H J =1.5Hz), 7.49 (d, 1 H J =2.0 Hz), 7.45 - 7.40
(m 1H, 735(d, 1 H J=1.8H), 7.27 - 7.24 (m 2 H, 7.15 (dt, 1 H,
J=5.8 20 H), 6.94 (d, 1H J =8.2 Hz), 1.80 (s, 6H; M ((-)APCl)
[MH- @rn/z 352. Anal. Calc. For CzoH SFNOZS~0.50 HZO C, 66.28, H, 4.73,
N, 3.87. 0undC6654HSO3N352 '

‘-n
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2- (4, 4-Di net hyl - 2- oxo- 1, 4-di hydro- 2Hbenzo (d] (1, 3]
oxazin-6-yl)-pyrrole-lcarboxylic acid tert-butyl ester 5 A &qlAbt200n of

6- br ono- 4, 4- di et hyl - 1, 4- di hydr o- benzg{ d] [ 1, 3] oxazi n-2-one (0.87 g, 3.4
mol ) and tetrakis(tri phenyl phosphi ne) pal | adi un{0) (96 rng, 0.08 mmbl) in
toluene (40 nm.) was stirred under a flow of nitrogen for 25 mn. To the
sol uti on was added sequentially 1-t-butoxycarbonyl pyrrol e-2-boronic acid (
1.4 g, 7.0andratited withmbydibes BMFa(100 n{L}0 THe)minde pak atiswadnic aahonat e (0. 94
g, 7.0 mol) in water (10 10 nmL). The, m xture wgs heat e aii 80 Cfor 16 h
and al | O\Nedmpt?nf:'iﬁﬁﬁpc‘tafi‘“? qnd VT”rf‘éluF’?—PQE‘% Yk i agpepus hydrocharideselytiondlidqueous

saturated ggd THﬁh&' @a%réa&aaé@wﬁe L«:ﬁm RBrate ¥4 SBLh P NheLeilra s bk WhdnBd et hyl

acetate (3 X organi c | ayers were conbi ned, washed wi th water
(100 nl) andthbwater bps@ ani)dn MgbPad meérrerna‘g%@&sglwmtuhfweo, thhétlgol uti on

was filger %gmgﬁdr%@ﬁﬁ%?ag&ﬁ 2s") WidUild A48 g,l §8h§76£ eglsey 1e%§1%e2¢%{1¢] d§is! 5 by

flash col umm phy on silirca g Yo'et y exane) to
gi ve the tichistallizedionnHexane:anp @Bf65vid; TR (mmecss:t( &, gHm(cm@13)15'6 C. 'H

Hzl\/;Q (nglz (9d72 éiﬁl% (73454831@@ 2§6é§ ﬁéﬁ Mg(ﬁ?"(ﬁ 2&‘%&88\?) A@a&% F°g 13 ?d |
H J = 1.8 digok: %335ﬂ41H Md F&undtﬁsoéiﬁleZt) 7.33 (dd, 1 H J = 1.8,

3.3 Hz), 7.69°(bs, ESIy mZ 34 [MH'. 20 Anal. Calcd for
C, 9H2~NzO4: C,” 66. 65 H) 6 48 N 8.18. Found: C, 65. 46; H, 6.51; . N,
7.74. MPLE 95 2-(4, 4-Di net hyl - 2- oxo- 1, 4-di hydro-2H benzo [d] [, 3]

oxazi n-6-yl)-5-nitro25 pyrrole-l-carboxylic acid tert-butyl ester To a

sol ution of 2-(4,4-dinethyl-2- oonX,AMELE)Zdro 2H- benzo [d] [1, 3]oxazin
6-yl)-pyrrol e-1-carboxyl]g 0,79, 2.0 nmol) in
acetonitrile (25 nL) ane : : - Foom t enper at ure was
added si | ver ni pradafed( o’ Tbrodols myuzm B ECafsoaaldagqeyhsﬁgI%I de (0.15
m., 2.0 nmol) in acetonitrile (3 nL AN 2004 - 73° was added and the
sol uti on wasocgilurewébxanapledB.r Whate soli mp‘HQe“r?é?acm B20Qem” wéb%r ed into

wat er ( 0 5@ ni c

| ayers \?\/erglrj |gn7el§)t( ?ﬁﬁqﬁv&k r| néﬁ(5 rzT%%z d?k%(/jl (o} ’r%nrégnem um
sul fate. Theals BbtiCH)BIN&C, B5l66H099; 0 6sanFoaide d, Bmo&:ae:,tmmwsnbe resi due
was purified by flash 5 col um chromat ography on silica gel (30% et hyl
acet at e/ hexane) to give a yellow oil which crystallized from 5% et hyl

acet at e/ hexane to gi ve the title gsoo@ppe2as a bright yell ow powder (350
rrg,45% mp_ 125 C. HNI\/RSCDOB)814759H) 1.75 (s, 6 H, 6.26 (d,
1H J 4 ﬁ-M—Dlme&yl-zﬂ;o- 44dihydeo-2H-pepgold][V,3lpyazin-6-yD)-¢hiophenef-2> Hz)
7.34 (d, J-2Hz)74(dd 1.8, 8.1 Hz), 8.17 (bs, 1 H. MB
((+) APCQ,I) 10 mz 388 [M+ H +. Anéar@%gﬁ-uéd for C19HZIN, G6: C, 58.91; H,
5.46; N, 10 85. Prepared:ac@rding tel Proekdufe B From\5-bidindl3-thibplikEtabd@rile and

4, 4- Di net hy, nitro-1 0 1-1, 4. dr oben fd )

(1,3l oxa2|(r1| 42‘1‘%%‘@ I @mﬁfyﬁ% ?ré{q%yﬁy %?“8%’“1‘915 rﬂ%raé Hb‘éﬁ?’ﬂ“i‘fd] [1, 3]
oxazi n- 6- ylsotif-r pQGQZWVGOHB-Nlngm@yd)slaQI(Q B! v.obW i ot eO KA. 7 9, 1.8
mrol ) was pI aced d flask sto%gered wi th a rubber

in
septum and e¥ftf PLEs WiHHO-AP dolfln’ Frl-bHRNH6H (Red). e MD (APCBW"Qa%‘Béous
outflows A wi-g9F 3R M-AHY. Rhill BIEMFHAS H,N,0,8: C, 63.36; H, 4.25; N, 9.85.

Found: C, 63.01; H, 4.36; N, 9.39.

EXAMPLE 22



mai nt ai wedosssihe fl ask was placed in an oil bath and heaEniusw/1183 C .
After 10 mn 20 at this tenperature, the flask was renoved fromthe oil
bath and allowed to cool to rt. The brown residue was wasffed JANt2004a | ar ger
flask with dichloronethane/ ethyl acetabe and adsorbed onto a small anount
of silica gel. Purification by flash colum chromatography on silica gel
(60% et hyl acet at e/ hexane) gave the title conpound as a brown powder (200
ng, 40%: np 265 C (dec). 'H NWR (DVMSO-d6) 8 1.65 (s, 6 25 H), 6.81 (d, 1
H J = 4.4 HA@4, &19%ethyl-290xbtl, §-dihydr&2Henzd(dP[D,3] akazib-d-yl)-d-methyR Hz), 7.79

(dd, 1 H J =2 83 H), 7.91¢d 1 b Hz), 10.37 (s, 1 H, 13.17
(bs, 1 H. M ((-) ESI) mz 28@4%-MM%| cd for Cl4H13N304' C~
58.53; H, 4.56; Hkpatdl a@@ordﬁgwgroc@uréﬁﬁgﬁh(lHrdlﬁyci]rQ-A ANimbthyhZ-ox0-2W0 00/ 66571
PCTNS00/ 11822 14JAN 200 - 74 EXANPLE 9

4, 4- Di net hyd, lvém(zmzyyﬁryaborxnw poid @nén ﬁ;b&rrﬁoﬁm@[@rth{@hgqecarb@mle

2-(4, 4- 012 R

oxazi n- 6-yl H&/hrnr‘z'oslgiéi&) th 33?@%3{"/ |I§ aC| &edrg?h 13/(12’38 g?’ 8(3?. %’“’ gsl)’lo mol )
was pl aced T7.41-2.42%mp2H), dt,ﬁio(dbblﬂ,tbﬁéd HZ)a&le@cB@betééi(SM&H) MS (APEY) sept um

and equped i | ity ogen A nl et ) I 0 e flow A
vi gor ous f | B 5%@0&&&%@4&5@%@% 42 %ég\%wga@ %g’lfﬁ‘glén an oi
bath and hegd.edH,a.628R, 6:39. After 10 min at thls tenperature, the flask was
renoved fromthe oil bath and allowed to cool. The brown 10 residue was
washed into a larger flask with dichloronethane/ethyl acetate and adsorbed
onto a |1 amount of silica gel. )51?[? kGat i on by flash col um

chr omat g({;r?aphy on silica gel (60%Eet y Lg((?gt at e/ hexane) gave the title
conpound as a 4y(detPimethyyH2-020-1,4-ABNedro-2Hsb @3a[d(]1¢}exarzin-6-)MivFan-DC13) 8 1. 75
(s, 6 H, 630 (m 1 H, 6.45 (m 1 a 85 (d, 1. H J =8.5Hz), 6.86 (m
1H, 7.24 (d, 1 H J =2 Hz), 15 f—M&? . 1 H J =2, 8.4 Hz), 8.44 (bs,
1 H), 8.66 () TPreParedB (Hom) ARCHMiHYd-L4dirhduylztoxclerds, 1 6ak6ehzings-
C4H'N-C2 : C 69.41; H 5.82; N, 11.56. Found; C, 69.20; H 5.96; N,
11.29. EXAVBYieramc sqid andsd- B’om%@rangar@g_mﬁﬂg arcording to Procedure B. Off-white

1- 1H pyi4 ol b e 74 :(B?%’ xture of
4, 4-di rr%str hys@dyﬁ%ﬁgéFgobyﬁ @Msﬂ%/%'}%?%gﬁ;}g Hﬁg’f Ilfl 6x§'z7| n- 2- one
( 1.5 g, 6.@ bHBRB)LSI(A ldi)rhétfsyllﬁbﬂrﬁérfdtﬂéIKZG $3,)1.5Hz), 66 (dciHher-a8are was

added seque | .y, pata é8 g 25 solutlon
of nmet hyl fé%ﬂjj‘els s, ﬁi) S@EL{%@ P%@W%%@Wﬂ%@ﬁ%gg% > After 1
h, the reacm.w;}numungalo/% Houhd: €Y 67. TG 43¢ N, o@0v@s cnnt P~i tn rnnm
+ams. r~t"TC. poured into water (50 nlL) and extracted with ethyl ether (2 x
50 nmL). The organic | ayers were conbi ned, washed with brine (30 niL), dried
over magmesi umsulfate, filtered gnghpppgesyrated in vacuo. Purification by
flash col unm chronat ograhy on WO OOI 66571 - 75 PCT/US00/ 11822 14 JAN
2004 silica gel 44®igthylf(3-pitvophenybhnbss eheneo[dfid. 3 dxakie-2ompound as an

of f white powder 0 ; 71( 6 H,
3.42 (s, 3 H), P‘%%I? o “ﬁaﬁ@‘ﬁm 628’9°g 4 ‘%\W’é‘g‘gﬁk Fﬁm‘iz‘ﬁ? 8 (m 1
H), 6.94 (d3-nitrdghen}4 b8roficHr)d acdordmg(td Prdcettre k.- OFF-Rhitl Jolid? n{bllS(BdfM éa :'| dJ =
2.2, 8.6 Hz) mz 255 5 ' Ana c

for CL5Hf 6N2‘328Hw9:3)968/§§ i”pu)D 5@*@3‘118@{91?%& 3%:Et 8. 8 1.94H, 16: N,
10.49. EXAVRhRE (89 1H 783 1

4, 4-Di net hyl - (S ) (5 rﬁ)tzgl tf—l-lgy{rtg)lo-%z-)y750{dd 1(}1{ F{ d82 2.0 Hz),

723( lH J— 17Hz),699 (d, 1H, J= 8.3 Hz), 2.09 (q, 4H, J = 74HZ),096 (t,

6H,J =83 Hz); MS (BI) m/z 325 ((M-HJ, 100%). Anal. Calc. For C,;H,,N,0,0.3

H,0:C, 65.17, H, 5.65, N, 8.44, Found: C, 65.31, H, 5.60, N, 8.10.




10 benzo[d] [1, 3] oxazin-2-one To a solution of

4, 4-di met hyl - 6- (1- nmet hyl - 1H pyrrol - 2-yl ) -1, 4-di hydr o- benzo [d] [1 3]
oxazin-2-one (0.3 g, 1.2 nmol) in acetonitrile (20 nL) was ag ﬁﬁ b
nitrate (0.21 g, 1.26 mmol). The solution was cooled to -78 C an 12 at ed
with a solution of acetyl chloride (0.08 mL, 1.2 mol ) in acetonitrile (1
m.). The reaction 15 mxture was allowed to warmto roomtenperature. After
1 h, the reaction nixture was poured intd0water (50 nlL) and extracted with
ethyl ether (2 x 50 nmL). The organic |ayers were conbi ned, washed with
brine (30 nmL)) dried over magnesium sul fate, filtered and concentrated in
vacuo. Purification by flash colum chromat ography on silica gel (40% ethyl
acet at e/ hexane) gave the title conpoElKAMBLEOZSrrg, 1 % as a yellow solid,
np 180-185 C. VR CDCI ) 657(dd,1
H J =29 438 ' 08¢ 2 5,
4.3 Hz), 7.36 (d, J 2 67
(bs. 1 H. M ((+§’1Je PCId) fronr1n24% d"@t)nmg-i&ﬁ) fdfﬁﬂ;&r%engo[gb[:f 3%xa§m52 98¢ and-

5- Br onp- 4- et Bl-ychtommwhglrlmr@alcacnﬁmcabrd&igydé’r&edmrmd Whicesolid: mp 150-151 °C.

o IR Dh 0 B VD GRS sy

1.15 (t 3H, 1 7 S 18 14
JAN 2004 5- BZO%& e’{%yl t'?n heneépﬁgléfqoogifztrl E éﬂgga-%gt 891/9 74

5- br ono- 4- et Hy}; t MiSqENeme- ﬁscrarth@l d&tayc@luaaonq; gtfng:moy Ca68.56,H,onBslN e of
exanpl e 18. IR&KBr) 2221 cni H NVR(DVSO-d6) 8 7.87 (S, 1H), 2.55 (q, 2H,
J= 7.3 Hz), gFpund: £}, 6816, Haégll-lzlﬂ R’ (EI) mz 21 S/217(M). EXAVPLE 102
5- Br onp- 4- n- propyl t hi ophene- 2- car boxal dehyde 10 Prepared from

2- br ono- 3-n-propyl thi ophene in a simlar manner to the exanple 19.

"H NVR(DNBO-d6) 8 9.82 (S, 1H), 2.6-EXAaMPLEDY ) 1.65-1.51 (m 2H), 1.0 (t,
3H, J= 4.7 Hz). EXAMPLE 103 15 5- Brom) 4-n- propylth| ophenecarbonitrile
Prepared from 5-brono- 4-n- ; me-pl Hegahelde usmgthe

2 32 5 2 t) . LPBRES peing t W‘hw%o?“ﬁ%d@ Bicll, | Sl i
229- 231 (M) prodbExELE LA (Re @fr&'ﬁ?xh fe gé?l‘t'&n)’épraf@dol? Mes ﬁfﬂi‘%@g&ﬁﬁ%d
Iop e exanpl e

Prepared from 2-bronp-3-n-butylth ene inasim fanner t

19. | R(KBr) dé&oitniH- NME—(ISMS(()EHV&}MH)(dSIH ]8 Z(SHZ;LI-’MB (chBHQS 8 2.4
2.57-2.53 25 2 1.57-1.53 2 88 3H,
1259 1D (m(q.:.ﬁl_b(qld ok mHQEM@ED@E Hy 5.0 exchangenble), 500 s T 5,0

5- Br omo- 4- n- QUi L ALRRNEOPERDELY L [1818), 1 %6 PPUROAT! 14471 BFTURAY/ 11822 14

JAN 20p
1.34 (m, 2H). MS (ESI) m/z 270/272 ((M+H]", 98%/100%).

EXAMPLE 27

20 6-Bromo-spiro[4H-3, 1-benzoxazine-4, 1’-cyclohexane]-2-(1H)-one

Prepared from 1-(2-amino-5-bromo-phenyl) cyclohexanol and carbonyl
diimidazole according to the procedure of Example 2. Off-white solid: mp 208-210
°C. 'H-NMR (DMSO-d¢) § 10.26 (s, 1H), 7.45 (d, 1H, J = 2.2 Hz), 7.39 (dd, 1H, J =
8.2, 2.2 Hz), 6.81 (d, 1H, J = 8.3 Hz), 1.90-1.97 (m, 2H), 1.80-1.85 (m, 5H), 1.25-
25 135 (m, 1H); MS (APC1) m/z 296 ((M+H]", 68%)

EXAMPLE 28

Spiro-(4, 1°-cyclohexane-1, 4-dihydro-2-0x0-2H-3. 1-benzoxazin-6-vl) boronic

acid



Prepared from 5-brono-4-n-butyl thi ophenecar boxal dehyde using the simlar
procedure of exanple 18. 'H- NVR(DMSO-d6) 8 7.87 (S, IH), 2.S8-2.44 (m 2H),
1.65-1.48 (m 2H), 1.38-1.23 (rn, 2H), 0.89 {t, 3H J =5.3 "H'JAMSZ&FI)
mz 243 (Mt). 5 EXAMPLE 106 3-(1, 2-Di hydro-2-oxospiro e

(4FI - 3, 1- benzogazi ne-4, 1- cycl ohexan] -6-yl )-benzonitril e Prepared accordi ng
to Procedure B fromspiro-(4, |'-cyclohexane-1, 4-di hydro

2- 0X0- 2H 3, 1- benzoxazi n-6-yl ) boroni c ae#tl-and 3-bronobenzoniirile. Tan
powder: 10 np 245-247 C. 'H NVR(DMSO-d6) b 10.31 (S, 1H), 8.21 (S, 1H),
8.02 (d, 1H, J=8.0 Hz), 7.78 (d, 1H, J= 7.7 Hz), 7.68-7.61 (m 3H), 6.97
(d, I'H J=8.2 Hz), 1.981.96 (m 4H), 1.75-1.64 {m 5H), 1.40-1.32 (m 1H).
M5 (El) m z 318[ MPieparsdaiccor@aigdo thoproCidst oeNE@a@mple/ 4 frei®-booni@si3sy[4H-3,5. 85;
N, 8.56. Foun

81; 22 E 107
2-Di hydr o- 2- ﬂvsgfﬂxraalpaﬁaé &%@W%m—g—@mne Ottt Sotia: 2p 23342bs oc. 'm-
1- cyclohexan}.mﬁRy Harab | rlq EE’an% di t 9. Proce e B
fromspiro-(4, T’ k%y dH xgng@iﬂz gl hlﬁr(@%gpgéxoxo g @ 1a%%ngdxg§lfnﬁé©yl)
boroni ¢ aci de)edhdn@ablremrﬁbéﬁés Ilmbr%b&matdgrliﬂ vi+ 8.0, MiH®, pawdey tHp=59Hz2R3 C

IR (1CBr)_2220 ¢ g O d6) 8_10. 34 g‘g ll-?_[ 8.13 gS, 1:%, 8.0
(d, IH FP-= 186@ |l&‘1? 193&91?1),7 1188 @, 7D, d@46l-94 (mg 1HY; YIS (ESB m/zi36p,
199197(%% 1.76-1.65 (m 6H), 1.37-1.33 (m 1H. M5 (El) mz 336
(M) . Anal "For CzoH, ~FNZO~-H~-OG C, 67.78; H, 5.40; N, 7.90. Found: C
67.9; H 4.93; N, 25 7.67. EX.A-MPLE 108 4- (1,
2- Di hydr o- 2- oxospiro(4li-3, 1-benzoxazi ne-4, 1-c
cl ohexan] - ~- 2t hi ophenecarbonitrtle EMAMBLE@H PCTI US00/ 11822 14 JAN 2004
_ 78 Prepare ; _
- cycl ohexane*: i X ¥
3 br ono- f cyanot hpp Iapeaeaccwai ocysﬁzs@éd%ke%A ﬂ&n%&o%;’@%&r gﬁlz(iﬁﬁéazo%zﬁﬁe-cm
"H NVMR (DMBO-db) S 10.29 {S, .49 (S, 1 H), 63
(m 2H), 6. 93:l6-c9dloliekand] HJHJ one Bndz 3Hil)qr0}1h6991- llorsmcEac(dn Oﬂﬂﬂl)/hltel_scﬂm 1mp4 (m

S Ghoos i%%ﬁé%oé%a%ﬁ%bﬁ&a&éﬁ%? (5 W0 728 hat. 648 rb Y 5076706
D b hrar o o, M BT 242049 G 1D, 735738 ( 1], 693695 (4, 1M, T = 4D L1

boni trile Pr epar(enj 4&1);:@16411“25 (m, R deaiufns, JB1), Ilmlsm (xﬁ (H); MS (APCI) m/z

1' - cycl ohexane- r o2- oxo- 2H 3, 1- benzoxazi n-6-yl) boronic acid and
2- br ono- Bicya%{[M heg%/)l'an powder: np 243-245 C. ' H NVR(DVBO-d6) 8 10. 41
(s, 1 H, 7.98-7.97 (d, 1 H J 3.9 15 Hz), 7.67-7.60 (m 3H), 6.97-6.94
(d, 1H, J= 8.3 Hz), 1.98-1.92 (m 4H), 1.74-1.64 (m SH), 1.45-1.21 (m
1H. M5 (EI) mz 324 (M+). Anal. Cal EXAMPLEIH-6NZOZS 112 HZO C, 65.08;
H 5.04; N, 8.18. Found: C, 64.84, H 5.09; N840 EXAMPLE 110 20 5-(1,
2- Di hydr o- 2- oxos p-EsPpma-spine- (Al 3¢ l-henzexagine:4 PRCIAAN -4 Othyl 2t hi

P oyl ohoxanc. 1. 4 PERU 520 RBR0 5 1 Srodchals °@“ah%ée5 ctpaity
2- br ono- 39 mbMob%nﬁaﬁa@&umnanH@G%gnM@rte;eg;ﬁp%wégared rmn?-@q d'igfi)n%butdﬁe'\‘mf-

(DVBO-d6) b 10.4 (s, 1H), 7.40 (m 2H), d, 1H,
J' = 8.8 Hz) whte2olict, mpH)l,sozmso °C, 62 I@MMRH)(DMS@LZIB)l 231028 ($H)IH I\/ﬂ;?{zEJl)

Ma 338 (M) Anal . B3I 4s FPTLL0M BYEO-Si, G G 3 e M 2 1135 6 b & AT
= 8.0 Hz), 1.96-2.09 (m, 4H), 1.76-1.87 (m, 4H); MS (EI) m/z 281 (M', 98%). Anal.
Calc. For C,H,,BrNO,: C 51.08; H, 4.29; N, 4.96. Found: C, 50.53; H, 4.21; N, 4.85

.-hlorophen: 1)sspiro

25
EXAMPLE 31
6-(3-Chlorophenyl)-spiro-[4H-3, 1-benzoxazine-4, 1’-cyclopentane]-2(1H)-one

Prepared from 6-bromo-spiro-[4H-3, 1-benzoxazine-4, 1’-cyclopentane]-2-

(1H)-one and 3-chlorophenyl boronic acid according to Procedure A. Off-white solid:



WO 00/ 6660bre657/9_ EX. A. MPLE 111 PCT/ US00/ 11822 14 JAN 20(ET/US00/11822
5-(4, 4- D rnet hyl - 2- oxo- 1, 4-di hydro-2H benzo [d] [1,3]
- oxazin-6-yl)-4-ethylthiophene-2-carbonitrile Prepared acchidimy 2008
Procedure B fromspiro-(4, 1 -cyclohexlaqe 1,4-dihydro 5
2- 0x0- 2H 3, 1- benzoxazi n-6-yl) boronic acid and
2- br ono- 3- et hyl - 5- cyanot hi ophene. Wi te crystals: np 160-162 C
1H NVR(DVSO-d6) 8 10.46 (s, 1H), 7.96 (s, 1H), 7.40-7.3 8 (m 2H),
Z (1% ?t 993|(4 6hp IL40H.4SJ°C‘ ‘H.-ISMHZ()DMQOGIQ!) dmzﬁ(lsl, 11@),?73@2:1'_1;1'2.);118'% Cgl% GE)

= + na c or
C, ~H, 6N~0zs716/34ma126) 7(5"2641%3} |f491éz)2%36|(1n B@lg]ﬁféuﬂﬂf’cg%ﬂz)ﬁwH S. 23;
N, 8.68. 10, )§A§4§>L t I 0 yd 12 b zo [d] [
1, 3] oxazin- g 4 ‘ﬁ{%]irzsolg% Igl op 'nel\? gé b'g;r%l%]ir‘tl lI‘Ivl-g%fepé}f?edb:eélrccor"[c?ll ng to
Pr ocedur e BCT,gH)Jﬁle r@-6840; H, 5.t4,aN, dlfox Enmendl CI60cH4niAc4 849N, 3.78.
2- 0xX0- 2H.3, 1- benzoxazi n-6-yl) boronic acid and 2-brono- 3-n-propyl -
t hi ophengcarbonltrl le. White crystals: np 160-162 C. IR (KBr) 2220 cm .
"HNMR(DVSO- d6) 8 10.47 {s, 1H), 7. EXAMELEB& 7.38-7.36 (m 2H), 7.01 (d,
1H, J= 8.7 Hz), 2.59-2.48 (m_2H), 64-1.51 (m 2H) 0.85 (t, 3H, J=7.3
Hz). MS(-ESI) mz fﬂaﬁﬂzm_mﬁmrowm}-bewamﬁm yipaiptexanli20: C, 63. 60;
H 5.78, N, 8.24. Found: C, 20 63:4 om 29; N, 8.04. EXAMPLE 113
5- (4, 4-Di net hyl - 2- oxo- 1, 4- di hydr o- 2%—1%201
[ 1, 3] oxazi n- 6- yI }’:eqbamdbfnmyl 6-hrampdrepim{4H-3,A fisozrixazind-¢,1 28y dRsteparepd(13)<cor di ng
to Procedure m. s
1' - cycl gﬂex§38 a’ié 3 “&F‘ﬁi‘?ﬁ%g’%"%b" a5id acoording 1o Bracadpreahy OfFHEit 8944 R d and
2- H?rN ﬁ/gm Dﬁs (r]} 2J§gizybn§0t‘§%mme( lacangt@lﬂ}pﬁ/\mlgtmz)cw%tﬁl $Héma 150 4168 C7 o1
(d, 1 |(4 J H%,)Si“r&&) 1H2D5@ e(?hanaqule)l 7'868(dlm+z~f 80 ), (7s62 @’H)H-g E§381-1 51 (m
2H), 1. 48-1ef A8 08, 82, {5 m3 7 Qouif A Sl 4 =b HAY 200 - 80
mz [MH]- 332. An(al’. Cal c. H§9méwzozs~17§ H%o:‘ Icfl,é’ 23% 5.99; N,
8.12. Found:2.23 (d68H33= 11,7 Hz}az 60N 997(ng TH)EXKAMPI4Z (] 4HE MS (EI) mlz 337

oxaei e Sond g ARG Kspt ol TP EHING SO BRI 67635 K. 0 ol ),

and tetraki Found: gheegt dsqshNneBpal | adi un{0) (0.2 g) in ethylene glycol

di met hyl ether (20 nL) was stirred under NZ for 20 mnutes. To this m xture
was then added (1,4 10 .

di hydr o- 4, 4-di met hyl - 2- oxo- 2H 3, 1- pgAAgp@EERY- 6-yl ) boronic acid (1.0 g, 4.5
nrnol) and sodi um carbonate (1.1 g, 10.6 Mol ) in water (5 nL). The

sol ution was brought thAming-S-bromo-N-gethxy<V-methylbemzawidel ed to room

t enper at,@r e, pou 0 The
conbi ne Bext ract ;I% %&@W?a@? %Wégyﬁﬁllﬁ%h r%f?‘lloé"g%}? 31

evapor at ed. afifirietlydi ahine (k3sS milly; 96 inarlolpyn ethhnuﬁrand&a&hl(mmﬁmglroarﬂhy“»(a& 02,

Et OAc: hexane rd the.titl 0 und {0.05 6% as an off
white solid.? dﬂ’ﬁlla 2%‘5“0“ ?‘gé%ff‘mmﬁwm 7"8“‘%‘??1)4“‘( %hanﬂ?}nd war(t, 1 H,

J =77 H 1] , 1.4 Hz
7.7 (m 2Hg (1 OQi,ggﬁm%ﬂ-la‘t an‘%blmt]t@mﬁerat)&re?udd&) 1(11(:ng§1 (ﬂgs reiéﬁon‘lmmttﬁc &n r‘r?z 296 )

20 EXAMPLE 1@#@35‘( iy s 3ohqwre n%e)sohwntwsmemnwdzm VA mylcthmds@nz wapdl f

(113i°§?r?y3r3‘"‘%8‘3 RO RegRE IO Ry Qeted SABIR oo Todiim, butrptidang

1- br ono- 4- f | sobrtioh 2wz 20 mL) Obfinan{3i0t xeL); rayd deibds wnﬁa\dgmz 32fteBrenfoval of the

H NVR( DNBOS%FV)en 8th]éore§oid\£e was wrlﬁed by a gﬂnéa ge'fbﬂash chrom tograpl%y exa7ne2e%'1yl

acetate/3:2) to give 2-amino-5-bromo-N-methoxy-N-methylbenzamide as an off-white
solid (13g, 68%): mp 80-81 °C; 'H-NMR (CDCl,) & 7.49 (d, 1H, J = 2.1 Hz), 7.26



(m 2Hwolo8ésrt d. 1H, J= 8.9 Hz), 1.63 (s, 6H). EXAVPLE Iirusoonisz
3,4-Di fluoro-phenyl)-4, 4-di net hyl - 1, 4-di hydr o- benzo ~dul, 31 oxazi n-2-one

1 4 JAN 2004 -81 Prepared according to Procedure B from ¢4 JAN 2004

(1, 4-di hydr o- 4, 4-di net hyl - 2-oxo0-2H 3,1 L benzoxazi n-6-yl )boronic acid and

1- brono-3, 4-difluorobenzene. Of V\/mt«g crystal s: nmp 207-208 C.

"H- NVR(DMSO-d6) 8 10.35 (s, 1H), 7.79 (m 1H), 7.40 7.63 (m 4H), 6.95 (d,
1H, J= 8.9 Hz), |.62 (s, 6H). 5 EXAI\/P;Eh117 ofinch <6 (3 ,.

6- (2- Fl uor ocgahemy/ 3 84, 400284 50d; i 4r B H)J3.58 (sl 3 303<4a§%' n-2Z-one
Prfapared ac%dgrdlﬁ toL Procdggiredd from )1@;‘2 (%ro)4 4- ((jl % | - 2- oxo- 2H
10 3, 1- benz3hzine @@F)ﬂ%ﬁdﬁm]&mh@i €, éhd ale‘?EﬁnN Zﬂfﬂlu@pombﬁzéh@9 Hff white
crystal s: lk%ﬂ‘fﬁé H-NI\/R(DIVBOdG) 8 10.33 (s, 1H), 7.56 (m 1H),
7.25-7.45 ( H) 98( 1H, J=8.7 Hz), 1.64 (s, 6H). EXAMPLE 118 15
3-(4, 4- D et hyl - 2- oxo-1, 4- d| hydr o-E2EAMPEIR34 dl f 1, 31- oxazin-6

yl ) pheny| acetonitrile Prpared frm 3- brom)p enyl acetonltrl | e and

(1, 4-di hydr o- 4, 4- di met hyf t- oAl ¥ ) boronic acid. Wite
sol |C21 ”p71£8lg Lgﬁre%fled %M%&%Q)roﬂ@engoﬁgﬂé%c{ ﬁchl&*&)henz'l ﬁgroﬁf@ I-?chﬁ_b 5 5955
E(rjn 1H)H J accgrding)tojprgcedure@g QF-white)solid:. ml(&ll%ﬁ@ HL@IM{DMS@M)@ Anal .

b 5 an N TBOR et tHE S S G on A 380 B 2R O o benso
f dl Q31 2RaHZNT6 V), -1H)y 6,87 2d,CHLAOR 8.7iHA, §he (bi,t21); CAMIOTEE. WS

o) (0 NEaERoRG & 228911 JA S50 Jas sotndl Gedoft dha dpra e o (10 9 >0

di hydr o- 4, 4- di net hyl - 2- oxo- 2H-3 1- benzoxazi n-6-yl)boronic acid (1.8 g, 8.18
mol ) '

EXAMPLE 35
1-(4-Amino-3’-chloro-biphenyl-3-yl)-ethanone

A mixture of 2-amino-5-bromo-N-methoxy-N-methylbenzamide (7.78g, 30
15 mmol), 3-chlorophenyl boronic acid (5.63g, 36 mmol),
tetrakis(triphenylphosphine)palladium (0) (1.73g, 1.5 mmol), and sodium carbonate
(7.63g, 72 mmol) in a mixture of DME and water (150 mL/30 mL) was degassed to
remove the oxygen and heated at 85 °C under nitrogen for 3 hours. The reaction
mixture was cooled to room temperature and treated with brine (30 mL) and ethyl
20  acetate (100 mL). The organic layer was separated and aqueous layer was extracted
with ethyl acetate (3x40 mL). The combined organic layers were washed with brine .
and dried with MgSO,. After removal of solvent, the residue was purified by a flash .
chromatography (silica gel, hexane:ethyl acetate/1:1) to give 5-(3-chloro;;henyl)-N-
methoxy-N-methylbenzamide as a brown oil (5g, 57%). To a solution of this
25  benzamide (5g, 17.2 mmol) in anhydrous THF was added in a dropwise fashion a
‘solution of methyllithium in ether (1.4M, 28.6 mL, 40 mL) at -78 .°C under nitrogen.
After stirring for 30 minutes, the reaction mixture was treated with a saturated
aqueous ammonium chloride solution (50 mL) at -78 °C. Ethyl acetate (100 mL) was

added, organic layer was separated, and aqueous layer was extracted with ethyl



WO 00/ 6R6 ¢d/6e83¢ PCT/ US00111822 14 JAN2004 as a white solid (0Q.39 927: | .45
mol, 179%: nmp. 257 - 260 C ' H NVR (DVBO-d6) p 10.48 (s PCI/E§00M823 - 7 70
(m 3H, 7.19(d, 1 H J =3 .8 H), 6.98 (d, 1 H J = 8.? HZ)U 1.66 (s,
6H; MS ((+)-APC) miz = 269 (MrH)+. EXAVPLE 120 4 JAN 2004

3- (4, 4- Di net hyl - 2- oxo- 1, 4- di hydr o- 2H-1#nzo[ d] [1, 3] oxazi n-6-yl)-2-fluoro
hnwonwi ~. ;I n A solution of 3-brono-2-fluorobenzoic acid (0.219 g, 1 mol)
in dry nethanol (5 nL) under nitrogen was treated with

tri met hyl ot : m...2 10 mmol) and p-tol uenesul fonic acid
{catal ytic ?r%%&ér)lgg,abangj't ﬁﬁ% cﬂ%%’f’%% oﬁﬁ?a’ﬁrl)a}’%f Wexe Washed (brige)handt dréedni xt ur e
was evapor aMgS@)d tAferr esiadtle ofakdlidnt,0Red rBgiise Sis eqapd Et F‘Qh t he
organic IayehrI Waﬁs h g wi th sat. sodium hﬁ/drogen carbonate sollti on,

wat er, brin&™gp Og{\%gﬁ)i\é 152 pelahekans;ebpr agetets/2: b tgiatfordmie(daathino-3’-chloro-

3- br ono- 2- f biyp4; bgq,;)ogg : . 84% . o Hy I 8 7.90 -
7.85 (m L/Egg T 7&2‘%“6?“#%%9“{ﬁ@,‘@@.&%”@d{n?‘é@ﬁf) G gl\@‘&i%cﬂ)z)) 3. 94
(s, 3H):° (BPd:23B J(W9 Hz2n 7550 (ut, 2By 7o#5-1.4@ (th 2B31), 6.?3@12199[)‘99&!@@12?3.077 g,

13.2 mol ) Rg I {%_ -78 Hﬁfr nitrogen was treated with a
di -i so-but ylal Sﬁnzttj}ﬁi E%ﬁf er n%%o@beﬁ’é’ ?ﬁéi NaJ5 60%) , Angl CaleroFgr. After 1
h at -78C ~ €hHE,GINOLC&8WASH,H8)0)8HOWFbiEhdREUERMS H*@w,(ﬁ{} %11'6 m). The

m xture was warned to RT, partitioned between 20 Et OAc/H20,” the aqueous

| ayer was re-extracted with Et OAc, and the conbined organic |ayers were
washed with water, dried (MyS04) Egoerat ed to afford .
3bromo- 2- f | uor obenzal dehyde (2.63 g, .9 mmol, 98%, which was used

wi t hout 10 ur t hiAllxh6+(3-cllarapheny))-fmty 1A db dilro @51 (Fexazii-2-0he 82 (M 2H),

7.18 (t, 7.8 Hz). A mxture of thejlast cited compound .63 0, 12.9 mol),
hydr oxyl am ne 25 hydrochl ori de (1MI ) and potassium acetate (1.37
g, 14 mol) was Tol acsiition cft h@?&hfnb@ﬂchl@fb—ﬁbher&l-%l)mr&ﬂ,e ((;T_%%t yis was

cool ed, e

heat ed undce}{l [)ﬁfil ux. Aftgi_g,ﬁ@om . the m xture was porated and
partiti oned Bv Wk EREITR e¥as afied & pofutinncof|alykaragnesiunnbsdneide Wi t h
brine, dried efteh 80dM,HLEY MRASIRLED L Qundd G’ Jctidor.abenzal doxi me

whi ch ggs used without further 2har act griﬁzllg{lﬁ%eﬁﬁ %%cbﬁﬂqég‘gg‘i“ was

PCT/ US06/ 1509 Warmgf e gmbiengtemparasuse gnd stirred undee nitasstn Gott €hogemeound (0. 7S

g, 3.43 mMmuhy; i 1P ph hi ne) pal l adiun(0) (0.2 g) were
stirred in a&la#@ﬁ?‘?ﬁ%ﬁ aﬁéﬁlwg Qﬁérl%ie Sa(}lﬁg’go@(at’aﬁ)p@ﬁaétaﬁ‘i‘e@’ Lf)?léféﬁ’ednbl’ r ogen.
After 15 miadditiog of ethyl acetate (50 mL). Th ic 1

L 4-di hydr ;. 4l et k- 2 9x0- 21t 3 1. benzoxaz, n- ooyt ind aqueouslayer 1 4 g,
5.0 mml ) and Zodft cHPDATERE Cr1&mlgy The gembined tpanic)layws everelded and
the m xt ur evdskal with bAskedndrdeitd With MESE! Xt ure was cool ed,
parti tizgned bg%(@%gg]axt er and Etorég\(é:, % h%@eé?arg%\fagg szf)li/r‘]éep%’ fSRaEhEd wi t h sat .

sodi um“car B8H FyAmatggraply (sificecatl, (Hey8GA hyhncktav/any ratgard Me resi due

was then diagfify besindlinBeREQRN THitd treated. Wi th copper acetate
(0.2 g) and heated under reflux. ﬁ?{'gsrgd%)‘%mfwﬁgr B was cool ed 10 and

evapor at ed. The Tpexs palutionvefsaboae timincorebinbleinetpdéad THFaRS EidRASepi he

organic la ed with dilute sulfuric acid (I~ water, brine,
dried (MyS 2?8%%33 %1912)90ar a'?'gxﬁr.‘t KRRCTRUILY YRder Tiiresenh cFhegedstior salutiorowas| urm

chr omat ogr apdted §S50C fortl DAGYE Q@ BRn 86184 120 And the
cryst al %i zed fraom Et OAc- hexane to af f o?gtﬁgmﬁﬁf’ggﬁ%hp%nsgﬁvfﬁpfﬁ g, 0.59

mol , 179 Feovsd\ipveeroagd e repigue wo purtfieddy flash ThrowBdgt4pRC Y S)icB g8, 15 (S,

1H), 7.69 hexandBthiyMm 1Y 42813 743316 P 6.99,(d, 1H J =8.2 Hz),
1.78 (s, 65 WB %(]fgétst% 1%5671%[‘?\%‘134 %ﬁlgﬁiﬁﬁﬁp@eﬁiw&mxmw The
conpounds &f2oIE.3lpxasinti-on¢ aser whitestlidd 13 Mmighteoni elevap soR5aypasgdescri bed

i f?obi'sZévyﬁiﬁ%h%?%‘?{?éﬁ%s%éé&%me‘é‘fﬂl SO LGy B, 7o @d) 25 |
Pot ency of é=%6l, Gt Br), TYLTdogmbanptesqar iy aid vg 2?76 [ﬁ&?%gg%%?zts in

Y A REY 9P A

some in vitro and in vivo nodels: WO 00/ 66571 P JAN 2004
-84 Rz RBR-~ 0O



N OH Wwobsrkaynd R RZ R hPR CVv-1 Decidualization . ICs sob/Fs22

(mg/ kg) 13- cyano- 4- MeMe5580%@aL* * 10f | uor ophenyl 23-f | uor o- 5- I\/bl\/954500/@t rifluo
r met hyl - phenyl 1533- f | uor ophenyl MeMe680%@34 3, 5- di chl or o- Me 1§ ROy phenyl 20
55- cyano- 2- MeMe6860%@lLf | uor ophenyl 63-f 5uoro 5- MeMell . 5SO% ni trophenyl 74-
(2- cyano- MeMe3075%@Bf ur yl ) 3083- br onp-5>MeMe1150%@Bf | uor ophenyl WO

001 66571 -85 PCT/ US00/ 11822 14 SAN 2004 93-cyano-4- Me

Me136. 96t 0. 84f | uor ophenyl 105- (2- cyano- 4- spirocycl ohexyl 2. 7SO/@

105net hyl t hizgphe t

pi T ocyel Oneey | 1St ER Oy L) B0, {20 a2 73 (o HD: MS (BSD) s 314

Me193. 34t 0. & nylpjfoi:a@nblr 6nbpﬁ@rr@ﬂHla@Nw1q 65:9@511415 14N L4s: Roind:l@or 0- Me
I\/EZZSO%@Bphggg 1p3- l%ygg P- fluoro- cycl opropyl

cycl opropyl phenyl 201 % (3-bronmo- Me I\/EZGSO%@pyrl dyI)174 (2- cyanot hi o-
Me Me ~12.72.3f0. 4625pheny|)185 ( EXANPOER7 ' Me
Me5. 231. 5net ).3 no- 5 fl uoro- Me .
Me13. 80.35pH “','."- . . A-&1 i ned;
**Percent age i nh| bition at the dose sgggl fi ed40A | n-vi tro bi ol ogyThe
in-vitro biology is determ ned by (1) “TonpetitiveRadi oligand Bi ndi ng: using
the A-form of t hRrepatedhdropy ddé@m%h’echi@c-émhmylwwhethammaﬁ&I;ﬁﬁﬁﬂszl-- 86

PCT/ i JS00/ 1 4
co- tlrari sf eljntggra3 rslﬂlgls gédwd%gafbﬁ%r O% %la un?? éﬁﬁ?“&%ﬂ‘?gvf"t g’%ﬁ‘ff‘l("%&ed as
%Omh st ECSWlmt?ﬁowm]Emg(bm-ﬂzss rcc;sozimqepéw%s f18TG7 II-I-IgBL(b eﬁélﬁhgé;asfeﬁg i on,

ich i un s ch a so rovi des agoni st an
ant agonf%t %3 ?gn % %‘@Zﬂ }{%Wﬂ -14% (@B )pﬁeﬁze@euégéaﬁlmich is a
further 5 fgo@t(gomj 13@Sﬁ)’3ml s AESH 19720304@5 9960%3}; fm,g 1.3ahagepi st data.

1. hPR Bi ndi ng assay - IS assay Is carrie in accordance with:

Pat hi rana, €l ugﬂ‘&)znc 6985, H, Be3ghr 4.4 EsmndF(ér@daJ H, 4%7,N,ddilro, T.: Mis,
D.E.; Torres, A ; dodman, ME., Nonsteroidal human progesterone receptor
modul at or s fromthe marine alga cynoplia barbata, J. Steroid Biochem Mol.
Biol., 10 1992 4I 733-738. 2. PEXAMPILES38se assay in CV-1 cells The

obj ect |s o) dterm ne a conpound' s progestational or
antipro esta lydro-henzefsH[1,3]0x32in-2-0x

€reporter

activity in Cv- eraﬁréds fegmt llf(ﬂ-%fxﬂxf&-?d:hl/&& BighbH- )mtﬁd?ﬁngfg‘j[éj'cbfﬁr ase 15
OWwWs. a .

pl asm ds. The materials methods used in the assay are as . a.
Medi um  The™@oband eHyay mesnasiin bromide follewedhyEeagming Witht GRkaschrdangtbai ni ng
10% (v/v) fﬁxto

[ . t ok RRELAV non-essenti al
am no acids, 103)l % bgfeﬁﬁgfﬂlgﬂﬁsig%rlrgﬁg ’ g'ﬁgﬁ 8@9@1313/&!%3@’3%2@ ut avax
ECB;J B\?W? BRkyxchaitgeah;eopéss (tehial = bl Hz)h4se(s, 120), 'a§/1 fm;; I(xsam?]) @MEMli 1H,J g

i oWhi Lt aker, ee,..cont ai v) _char coa str|ppe
f et al %é/l ne éelﬁ%}nf?ﬁé*a ﬁ?r} (F'v%ﬁ'e%ga%l {"répﬂﬁﬂl%ﬂﬁgn 158k nhnadi Caléri no
aci ds, 100Ufed C,IeyCING,! €168 SBOBMOSIN, S 708 Fodly €, B3 24111l 324N 4t aMax (G BCO,
BRL). b. Cell cul ture, transfection, treatment, and I'ucifefase 25 assay

Stock CV-1 cells are maintained in growth medi um Co-transfection is done

using 1.2x10' cells, 5 ng pLEM pl m@agﬁ 49 hPR-B inserted at Sphl and BanH
1 sites, 10 ng pG.3 plasmd with two upstream of the |uciferase

sequence, an@-(3Chieropbenybed-urthyhidiphenylrhs-dibiAraberGad) 3] Rkin-2-0280 N .
25 Prepared from 1-(4-amino-3’-chloro-biphenyl-3-yl)-ethanone (0.2g, 0.82

mmol) and phenylmagnesium bromide followed by treatment with CDI according to
Procedure C. White solid: mp 179-180 °C; 'H-NMR (CDCL,) & 8.27 (s, 1H, D,0
exchangeable), 7.51-7.57 (m, 2H), 7.28-7.45 (m, 9H), 6.92 (4, 1H, J = 8.4 Hz), 2.12 -



WO 00/ {B56kes¢T/ USO0/ 11822 1 4 JAN 2004 _87_ El ectropor aid9psdof 163" i ed out
at 260 V and 1,000 nF in a Biorad Gene Pulser Il. After electroporation,
cells are resuspended in growth nmediumand plated in 96--¥\K§| \lerﬂg@tte at
40,000 cells/well in 200 pl. Foll ow ng. over ni ght i ncubat mediumis
changed to experinmental nedium Cells™are than treated with reference or
test 5 conpounds in experinental nmedium Conpounds are tested for
antiprogestational activity in the presence of 3 nM progesterone.

Twent y-f ou 3 ced | re washed
(hree t mog a ot Bag TEHEn B OOy P e BoP ESHROF T, gl

( Pronega, HadrfisdﬁAW)FqusdaﬁdédZﬂer%cN ﬁélll and the plates are shaken for
15 minin a Titer Plate Shaker (Lab Line Instrunent, Inc.). Luciferase 10
activity is neasured using luciferase reagents from Pronmega. c¢. Anal ysis of
Resul ts: Each treatnment consists EXAMPIIE4#5t 4 replicates. Log transforned
dat a are used for anal ysis of varrance and nonIrnear dose response curve
fitting 5for 4?39“‘}’],’-\67@1911:19!' faladid il s4dilaedro-bepzaid] [1y3lomazingdg used to
15 downwei ght t fam%bt i . QLG ul at ed
$om t he retrans?‘gxrlﬁrrﬁelg@\ql’g?t}gs Jl\;ch% tb re %KB fﬁs&?t%ﬁ%ﬁ &9%?&?5 used
for both onsnm/ay@mhq,‘é’i -chlarb-biphenydied)- eﬂrahqneranﬂrbeazyhnampmmsbroﬁim yses. d.

Ref er ence Co 0 ron nd t tone rence. progestins
and 20 RUIBROTENE R B aR G 0 B Pomb L e R Pf 4 BT eBMEb s o e

run in fuI urydwaer(eep@m)s@acwﬁasmadatbmk&%om% 4rCER ma.lnﬁﬁsesar@ &gal cul at ed.
Tabl e Esti nmat ed g‘%gg@g standard error (SE), and 95% conftdence interval s

(C) f&? r EPEPlEHRTeO tiom, $her TR v rermovied gnd ithe eepidue perified vis flets0 95% Cl
Conpound Ex r I Q2 9 0.746 2
0. 402 0. 0191%81.“% 38%6 1L§g9§%%ﬁoéeg§%hﬁkm?t&g§,§g &“%%@/%%é 1 88
PCT/ US00/ 1 phengD4- mqthmw Mrowmg]ébsbmma-one (0.045 g, 30%) as an off-

5 Tabl o 3. RSt AL 40P [HED ' it PRS0 TG i OB OAR, Wi T e e val

(Cl) for t )86 dpIHgeEs8.0Hz), FIHUBS (u,2M)! hieg, iIMJiv.der), 7538ud B3, 4 C 5095%

70, 02507005 D TS THobE (5750 436 0060, BReSB4ddotobTo. tiHD, 624 Us
Progest ati gpay= EmtslH/z! tyos@omwﬂ@&smﬁh 68E32DS M (RsT) Me SR @EepCti Vity .

significantl ared to vehicle control “are consr ered active.
Ant i progest %é/fiﬁbnémala@m \HOF {2HGEIN011NAT2 6Bk, 48%rNa585. FawmtiphgesRer one

i nduced PREr 4y %eggse activity significantly (p<0,05) ECS: Concentration
of a conpouid tha gives hal f maxi mal increase PRE20 |uciferase activity
(default-nM with SE. ICs: Concentration of a conpound that gives half
maxi na}2 decrease in 3 nM progesten[‘ i nduced PRE-|uciferase activity
(defau P nM with SE. 3. T47D cel %I@é’ratl on assay The objective of

this assay G-Q-Chﬁrdighafﬂ-‘_t}ﬁ 91}11 Qilﬂﬁeﬂﬁpﬂ,ﬁﬁhgidﬁnﬁhzgﬁﬂl Qjﬁﬂh%eﬁ ati onal
potency by Using a cell proliferation assay | ound's

effect on DNA synthesis in T47D cel | #8Es nmeasured. The materials and

1) (500, o) SuBar HerRloby e iF broio Hlh e HE @B (ot neat

using cyclopropyl bromide and magnesium metal, 70 mmol) at 52 °C was added

25  under nitrogen 4-amino-3’-chloro-biphenyl-3-carbonitrile (5.2g, 22.7 mmol). The
reaction mixture was stirred at 52 °C for 1 hour, cooled to rt, and quenched with 1IN
aqueous HCI solution (100 mL). Ethyl acetate (100 mL) was added and the aqueous
layer was extracted with ethyl acetate (3x40 mL). The combined organic layers were

washed with brine and dried over MgSQO,. The solvent was removed and the residue



WO 001&emmbkssa® PCT/ US00/ 11822 14 JAN 200g i nactivated), éé%{}y@gl 22
penicillin, 100rrg/n1 streptonycin, and 2 nM d utaMax (Qd ?

Treatment nedium Mninurii Essential Medium (MEM (#51?0? poo BRL)
phenol red-free supplenented with 0.5% charcoal strippe et al “bovi ne
serum 100U/ m penicillin, 200 nmg/m ~ %reptorryci n, and 2 mM G ut avax
(G@BCO, BRL). c. Cell cul ture Stock T47 D cells are maintained in growh
medi um For BrdU incorporation assay, cells are plat ed i n 96-wel | pl ates
(Fal con, B in. graowth

medi um Af ?ia%gg?/%f\{% %sz @@atl gﬂexgﬁeh deqat}%n/g? gfg %’%ming' at ment
medi um and Cb]@rQ-blphﬁe'l-ﬁtyﬂ)tqypbﬂrcbpkmahamddl t'HaVMR Zmydlmsgebetmbﬁdé r&at ment .

St ock conp i.ssolyed i r ri ehi_c 100% et hanol or 50%
et hanol /50@5@?@6@ §§$8 @qhﬁn&‘frﬁdﬁ &g i ?ﬁfr’eaﬂ&e‘%\‘g &ré& Tt @hdHdded to
the cells. 7ano(gem un=ar9ct1za}msp(@gﬂ$)t srssr(@fﬂ{wmqq@i}})@y@g& @HZ 4 in full
dose- respo inal concentration of “vehicle 178 0.1 % In

control rz‘lnslleQISﬁgsimr éfé)m(MS @#)ﬁsgl'ﬂzém@m (Mt progestins are tested in the
presence of 0.034n S h fis stln ni st
Twent y- f our hour%g ga/:‘s%réllrngi?%ga ?rde?rﬁ{log ﬁﬂ&r‘é gﬂh%ﬁ%ﬁl%sﬁgjl SCAT e &'"%ﬁﬁ‘“%ﬁ s are
| abel ed wi 1(%6233 TvinBnalVin( Avhydsha THE (16 15E) endd, °CAwhi addedmn Fugd 65 L) in
treat ment e mfor 4 0 Proliferation Assay At the end of
BrdU | abel i ng, ﬁ%’ PR, E’r?ﬂ‘i t(g?rolgeﬁl sty g‘*&l% %réoﬁnborast ifgAcl) sindenisur ed
using a cekitrapenl Thereastion iktcSfasisicwlf #WRRALAE S, st&f’&%ruﬁﬁé’:‘ﬂx&d»éeﬁ ff§tcizence)

accor di ng o manufacturer's instructions. Bri ef y are fixed in an

et hanol0c oMW M9 iurnchad pith afsafuraigy wmquammqymctﬂyndmmmwmm a

bl ocki ng bqgftﬁ L BEAR Pen ezl.abel ed
anti - BrduU ant}?b%é;lté;é f%ﬁr’% aﬁdédo e s}g%?l %é%garg 9@% #) . The
cells ar e #iftes exmaval efbthe mftsmtmﬂlb lnesms vanqbunﬁmﬂaa&mda ‘gelt dhxomatography

3,35, 5 | b 0 I\/B bs te fo n_dependi ng upon
t he otenc o?ﬁg&ét@iedg%otgzu ds® %ﬂ%ﬁfg tlr@'aﬁ’f'ml P’tﬁg}’é’lédlhh s WO
00/ 66571 Pey’dlbp}ﬁﬂﬂleﬂhhﬂfﬂzsjcéllom AOET) A% D89 (MO, each well to stop color
reacthg and op cal density is read In a plate reader at 450 nmwithin 5

mn. Anal ysi $i%ftleeamnopad wagprepaged foosp 1 t(f-amiroo} ﬁbbr@hmherwﬂé-sdbbd f or
anal ysi s otydlegrbpy1ethadé) CanidON| 4 C for both
agoni st andyaﬁ{ra%gm gt rr[r)1 egh cgl}lﬁa’fayrlav\uggg&thlr ﬁégf&ﬂﬁito gfotégd %\t/\ct/r\we ht the
ef fects of Wit splid: smpHESdSHLC1 CHNMBI (DMS@ddé) a0.3s, amm 4 g1 Hh g =

retransfor Iy f SAS | i s_used for both
one- way angﬁggyzz o&ﬁvarl an sz(‘i’l(l)& r?eét}sﬁ -Zége de%b{oﬁseg LR P<Es in both
singl e doséd,al] Hdeselx Hs)pQrVS@ SH}JOll@(m,lﬁ-I)f oﬁqhgrzmcgzgiqgggm’dms

Tri meg§§ r('g%@ln /rrggjq?gy%ﬁ'o?esterone acetate (%i are referénce

proges ) * 9%&%@%?%@@%@@“ CAI6B.9¢ Bf B ériNe
conpounds a4, Fyend: 1T, f68l1k; Moser neapgnse curves and the ECso or | Cso val ues
are calculated. | 5 Table 4. EStimated EC50, standard error (SE), and 95%
confidence intervals (Cl) for individual studies ECs095% Cl Conpound
Exp(nM SEl ower upper20 Tri negestmldgl‘ﬂ) 0030. 007 0.04020. 0140. 0010.011
O Q 730. 0190. 0010. 016 0. 024MPA 10. 0190. 0010 013 0.02725 20.0170.0010.011

0.024 Table 5. ES-{3n8hleghb-hkenvl ,4- anfident interval
for the antiprogestin, RU48G6 7

benzo[d][1,3]oxarii 2-0ne

25 1-(4-Amino-3-chloro-biphenyl-3-yl)-1 -cyclopropyl-1-propynyl-methanol was
prepared from (4-amino-3 ’~chloro-biphenyl-3-yl)-cyclopropyl-methanone  and
propynylmagnesium bromide according to Example 41.



PCT/ U 14 JAN 2004 -91 Conpound Ex n SE | o U486 1
0. Ollsg%%g%%ow 0.014 2 0.016 O. (r)rgl 0. 014p0(0% 53 Omggfg){%g@g‘f% 014
0.022 ECS: Concentration of a conpound that gives half maﬁh |ncrease in
BrdU i ncorporation with SE [CS: Concentration of a conpo #04 gi ves
hal f maxi mal decrease in 0.1 trimegestdne i nduced BrdU i ncorporation wth
SE 4. T47D cel |l al kaline phosphatase assay 10 . The purpose of this assay
is to identify progestins or antiprogestins by determ ni ng a conpound' s

effect on al kali A€ ac cells. materi al s and
met hods used m‘??ﬁ’ gi&geggg? araxénné’sg wop%/g\ngeny K &ﬂe @I?Pé iL TRYPP: M F12

(1:1) (G BGEethBRILY0.8Lp)0. @fmanmq antl 111> &Yebony Iaimidhad € @0 1654, 10,0986 EmbSt 2l
bovi ne serum C[%[Fhﬁﬁﬂl nacti vat ed) 15 100U/ m penicillin, 100 p.g/m
strept orryC| ", %if‘sa%? (Edgscaplapifet pf nirogen ﬁﬁllpﬁélnp%sﬂmnase assay

buff er : rrﬂgplé‘ﬁoiﬂdf%e‘ﬂotloﬁ Hn9 1857 9«9@%&&&%&‘%&%0{8J tp%{iéa 300 Slisk oM

Tris-HC, 8 containing 4 mM p-nitrophen at'e
Cel | culs urtélr@maiogrmém(ﬁ@m gelFf Qs @ﬂlmetc/hexase)we regvet G1éBaetdorophenyB4C wat er

bath and di 0 I re mediu Tg each well in a
96- wel | ‘l[ﬂfﬁg’p%@“ %‘%g ’Q’ﬁéﬁ Aﬁﬁﬂﬁ%ﬁi’% 3 HREredone @P1418 6 i ut ed cel |
suspensi on avlight 3dtied salmrmy 1psli79fCy EH-M@BMSO &JS"IO%"(@P&WP@%S"(‘A uted in

t he culture %&\A@% grz added 25 to each Wien testing ¥ or
progestin gé Vil Hs /&t BreHER Tda(t éHoéegtfinH,Z)o? 42 étttlHi;drrpounds
wer e added & n.gkhe)pr.esen £ r S Th cubat ed
at 37Cin a 5% C0 %/ hum@deH| gd 85];% Pn%%h% %}g Qr&ﬁ (WF ﬁb(be% %Y;ﬁ{ é01§ osphat ase

Enzyme &ssa@n 3H)\WMS E8Dees 36 (MEHRANOUS00/ 11822 14 JAN 200 At the end of

treatment, the nediumwas renoved fromthe plate and fifty p,| of assay

buffer I was added to each well. The plates were shaken in a titer plate
shaker for 15 mn. Then 150 ~, 1 oEXa™MeLEM3ffer Il was added to each well.
Optical densjit were taken at 5 mn |ntervals for 30 min at 5
a test wavel €f o g : 14-dihydrochanzeld][23}0xaz ppe

dose-response dqaamﬁg(; 3T@Jcﬁé-ﬁﬂﬁ@nﬂdylf-ééirloﬁﬁg?%&ﬂ&ol @n€9§e§ o &S %qgse curve

is generated for dose (X-axis) he rate nzyne ' reaction ope)
(Y-axi dY. SGUEPD mbotldt MAHREY drwasdprapared fom G%admﬁdr’-chinaj-lylphmybts-y\v)arl ance

d I
ant agoni St oqBEPAHERAHS nd BrabiniBibatd i SR o B I ExEfTec: < o

outliers. B35 or ICs values are calculated fromthe retransforned val ues.
JMP software (S I nc. use for_both one-way anal ysis of

l.astitute
variance and no Finﬂgé?m%%’gg“faégfj%?ﬁ@aa&% 1% s Examplpt hirem{4tamiade and dose
response stoutbresiphddyl-33etacass: Blsid P1O0ESLEIAARABAN. L LliBgest one

are reference progestins and RU86 is the reference antiprogestin. All

ref ererf®e cBHFoTIP8208 *CurH-NMR (PMH4a & BshisntB), uilvbs, 1) 76MgbsCS or | C5
val ues are gl ¢4h ahesh), 7.48 (t, 1H, J = 7.88 Hz), 7.40 (d, 1H, J = 8.04 Hz), 6.94 (d, 1H, J

= 8.27 Hz), 1.55 (m, 2H), 0.5 (m, 6H), 0.28 (m, 2H); MS (EI) m/ 339 M, 40%);

Anal. Calc. For C,H\,CINO,: C, 70.69; H, 5.34 N, 4.12. Found: C, 69.38; H, 5.07;

N, 4.02,

25

EXAMPLE 44
Q—@-Chloro-phenyl)—4,4-dipropyn-1-yl-1,4-dihydrobenzo[d] [(1,3]oxazin-2-one

Following the procedure of Example 41, (4-amino-3 -chloro-biphenyl-3-yl)-
propynyl-methanone (mp 112-114 °C; MS ((+) ESD) m/z 270272 M+H)") was



20 Tablgf.gg?,ﬁti mat ed ECgO, standard error (SE), and 950/%8%%09/?&9? _

interv far reference progestins fromthree independent experiments
EC5095% CI Conpound Exp. (nl ynSEl ower upper 25Pr ogest erone 10. 8390. 0300. 706
0. 99620. 6390. 0060. 611 0. 66931. 2860. 0291. 158 1. 42930 Tri g’ESMUnzau

10. 0840. 0020. 076 0.091 WD 00l 66571 B&T/ US00/ 11822 14 JAN 20p4 - 93 2
0.076 0.001 0.072 0.080 3 0.160 0.004 0.141 0.18l Table 7. Estimated I CSp,
standard error, and 95% confident interval for the 5 reference

ant i progesty 6 I ; rinents_| 0 %.Cl
Conpound Ex%éaieﬁwﬁg%%?ﬁ&o léﬁr %g%%x? %g%&a%gcg%t\/e ?ﬁﬁ’r?uno[ge-cﬁloro-ﬁpgeny?g-01)-

10. 1030. 00 2BpopRy1-intHanol htieh 0@4 feadttd ith2GBLaARANIGATR-NE 60 atidM e B.

I n-vivo Biolpgy The primary in-vivo ay is the rat decidualization nodel
whi ch rmay ot compornd et sl pF‘BgléztSO . Cesraposdic CHINNR EMBOxhbAi st s and
ant agoni st sL0.gTREIDPEINART, YHI =6\ 5001 S5 8RY, 7i68 (alEHy, 2l61 QY UlRLi-ON 6k Pﬂz},bi tion
nodel which is under devel opnent and hence the protocol I's un-avail able. 20

1. Rat decidthiti Batioh8adehy 48HE. Ubj/etT P Ezbf7.06Hids 1 brbe 833rHz)i 20(sed to
eval uate tk'ﬁ{)?qu(AEd?)fm@'é?@&ﬁﬁj}ﬂs,zﬁ%? anti progestins on rat uterine
a

deci dual i zat1’'on and conpare“the ‘re ive potencies of various test
conmpounds. The materials and nmethods used in this assay are as foll ows. a.
Met hods: Test conpounds are di sso%g ]‘1 0% et hanol 25 and m xed with com
oil (vehicle). Stock solutions of Ef conpounds in oil (MazolaTM are

then prepar egi(3oroaRAs Ma6ropheSf)- OEN-t R B HfHy HOLRKARE[ RS a0l - Test
or

conpounds are SubSequently difruted with I00% cOrm o 0% ettanol in
corn oil0 prior-to the treatnment of ar@@als. No difference in decidual

(RAGLC pr ot ocol 5008y CHER80) ey 1 G Rer PRSI S am s ™
Qt;?r i ec'éo][ri @mﬁmﬂ[r,gm—mgagmyw%ﬂ? $n @@@Mﬂy(lolrdlé)in@sﬁ'([)g) are
obtai ned fr aconi aconi ¢ . Fam . 0 surgery. .Quariectony is
per f or ned aa%g%de‘éns s Oéeéﬁ/a(si R 67’""[':52'%‘{’? &% “HB%‘%"“E# dggé“&ﬁz @%cinﬂf’@ﬂ IRy sex
steroids. Avirtioal sTiRneixtues/&estidar anibeftterthpeditivedar 50 muihd, aBePhUEN

standard rat .chow and 5 water. ad |ibitum c. Treatnment Rats are wei ghed and

r andoni afslg‘ii‘ﬁ?fé]'c‘)“n? 4! (“j‘_ﬂo_&ﬁ%esé)ﬁ and gfirred fige £ dromrst r Eatheemsectiofguixturoyasunds i n
the neck or by feuid SR SRl GRS AT Y [ PRt PetPie Gl |
for seven dejainedFwas qodledtécdhon afiliep vagheestwitts the atistilted svatet @o gffvi@ncht Higlet est
conpounds %%p%urlxgdcassoa gv%?tce sglfid E’699g?§r7%0198 1%5—'1?8 rIE{ lﬁg- dur(iDn sé)t]deé) 5
7.83 (s, 1H), 7.76 (dd, 1H, J = 8.5, 2.0 H2), 7.67 (m, 2H), 7.53 (dt, 1H, J=8.3,19
20 Hz), 7.18 (4, 1H, J = 8.5 Hz), 3.33 (s, 3H), 1.67 (s, 6H); F-NMR (DMSO0-d6) 5 -
11101 (m, 1F); MS (APCI) m/z 364 ((M+H]", 96%), 366 ([M+H]', 100%).

EXAMPLE 46
1-(2-Amino-5-chloro-phenyl)-2,2,2-trifluoro-ethanone

25 To a solution of N-(4-chlorophenyl)-2,2-dimethylpropanamide (6.7g, 30
'mmol) in anhydrous THF (100 mL) under nitrogen at 0 °C was added a solution of n-
Buli (2.5M, 30 mL, 70 mmol) in hexane in a dropwise fashion. After addition, the
solution was kept stirring at 0 °C for 40 minutes and treated with a solution of 1-

(trifluoroacetyl)imidazole (9 mL, 78 mmol) in anhydrous THF (10 mL). The reaction



first &Broﬁﬁssé;?ys. of treatment. Follow ng decidual stinulg@tiGondghmels
continue TO receive progesterone until necropsy four days later. d. Dosing
15 Doses are prepared based upon ng/ kg mean group body weight. In all
studies, a control group receiving vehicle is included. DbéeyAN ngyi on of
dose-response curves is carried out t]éloﬁg doses with half | og increases
(e.g. 0.1, 0.3, 1.0, 3.0 ng/kg...). e. Decidual induction 20 Approxi mately
24 hr after the third injection, decidualization is induced in one of the
uteri ne hor I i | L i i i with a
bl unt 21 Glﬂ?\%g%iyg% g'l“?\dtgﬁgﬁo%?.}r% %ttgér?ﬁ e%??? ghﬁdﬂtnl @gﬁ%hggkﬁgﬁuggg‘ves as an
unst i mul at edlutiont wad addydproxitnmted| aqueehishammohiboweiigridehsolftiona (50t mdat ment ;

rats are s ificed .C0 sphyxi at.i.on -and. bod i ght neasured. Uteri are
eroved 25 St Bty sk Qaﬁm@eﬁﬂ? SHRG I EANE SBREIDIEEC hor )

uteri ne hordis safventVeagh@soveeRRANaER). Y The ABalNeS bistaiabd Ras Whépeadelng BRCrease in
wei ght of the decidualized uterine horn is calculated by D-horn/C horn and

| ogar i t Br nidueeusiyAmchigrfoselytion (3G mly @Wﬁaﬁéﬂﬂuxwmiglt%@ﬁlremt@!i

PCT/ US00/ 1 . 14 n J [ f Il The Huber
M est i mat orlS% %Oésyevéﬁt% 83@@&8 %ﬁg#ﬁp&ﬁ%ﬂgut g;r:& gg&‘t?r&]a%ls o?o\r{r(gtfhgﬁésig%}ati ons
for both dogpdrexédpshgondarmve! abdve iSndiermduens -mvatnrawad gatasted fwithaathydnce. JMP

‘software (SAS titu c.) i.s,used for hoth.onewa NOV, on-1linear
dose-respo n%&mé?zéf‘yfs@ﬁ h’%‘i ‘8‘? °%3€"Pf8 1RTES Wﬁ%ﬁh d“g&’%ﬂi‘igﬁ‘%‘b‘éﬁp’?ﬁq}*gf erence
conpounds Weft& rebidvaliofistlvbnt0His @&t s ubfied B adhach bltemEeE@phP(silither | ne wet
wei ght were calculated. Table 8. Estimated ECso, standard error (SE), and

ble 8
95% conkd degrbdrersnestipdscstatelst: it affordiths tlpgompoyad ase yatlowostig (g, 15%):
Cl Conmpound /49, "H-NMR -
s.c.) SH omﬁéggg“:rﬁ%ggst er o(nce%%l.’)SSO'{)'?O? e 12}11)773% deZé.HZ'{l.giozz%."?’ﬁ@’ 948 ket odeso
gest rel 10. 1#011520+= 8AG 6045 (b8, RH)501SLESIPES22006-H) 300%3 Q24 2H] 8%%6Ghor gest r el
~10. 080. 030. 040. 1620. 120. 020. 090. 1730. 090. 020. 060. 1340. 090. 020. 060. 1425~' A1
0. 420. 030. 290. 6020. 390. 050. 220. 6730. 390. 040. 250. 61 30 WO 00l 66571 -96
PCT/ US00111822 14 JAN 2004~ Tabl e EXAMPUBEwW® ed aver age ECSO- standard

error, and 95% confidence intervals for dose-response curves of 3 reference
conpou ntfs EcoChlore damethyl~4; : ,l,ﬂnq‘i{oﬂgt{hy}j ,4-dihydro-benzo[d]{1,3]oxazin-2-one

s. c.) SEl ower upp ). Ket G < ~100. 020. 070
LS Lo o UPDSRBEARE A oDESugh s hnS Ferdli Ka! adRRAGSLRLE 19

addition of methylmagnesium bromide followed by treatment of the resultant carbinol

with 1,1°-carbonyldiimidazole according to the procedure of Example 2. White solid:
mp 216-216 °C; 'H-NMR (DMSO-d¢) 8 10.91 (bs, 1H, D,0 exchangeable), 7.64 (d,

20 1H,J=1.6 Hz), 7.49 (dd, 1H, J= 8.6, 2.3 Hz), 6.95 (d, 1H, J= 8.6 Hz), 1.91 (s, 3H);
“F-NMR (DMSO0-d6) 8 -82.0 (s, 1F); MS (EI) m/z 264 ((M-HJ, 100%), 266 ([M-HT,
33%). Anal. Calc. For C,,H,CIF,NO,: C, 45.22, H, 2.66, N, 5.27. Found: C, 45.32,
H,2.77, N, 4.83.

25 EXAMPLE 48
6-(3-Methoxyphenyl)-4-methyl-4-trifluoromethyl-1,4-dihydro-

benzo[d}{1,3]oxazin-2-one

A mixture of 6-chloro-4-methyl-4-trifluoromethyl-1,4-dihydro-benzo[d][1,3]- -
oxazin-2-one (0.2g, 0.75 mmol), 3-methoxyphenyl boronic acid (0.13g, 0.9 mmol),



Tabl e 10. Estimated |1 CSO, standard error, and 95% confident interval for
the antiprogestin, RU 486 ICs 95% CI 15 Conpound Exp. (ng/kg, p.o.) SE
tower upper RU 486 1 0.21 0.07 0.05 0.96 2 0.14 0.02 0.08 D,Z‘Z)
Concentration: Conmpound concentration in assay(default-ng/kg dw 208 ght)
20 Route of adm nistration: Route the conpound is adm nistered to the

ani mal s Body wei ght: Mean total aninml body weight (default-kg) D horn: Wt
wei ght of decidualized uterine horn (defidult-ng) C horn: Wet wei ght of
control uterine horn (default-ng) Decidual response: [(D C)/(C x100% 25
Progestational activity: Conpounds that induce decidualization
significantly (p<0.05) conpared to vehicle control are considered active
Ant i pr ogest @otagsiam actphesphate Confdeddgds t hdt deemebse E@8 pr agdet er ofig)

i nd d deci | i i i ifi Ly . . 05 WD 00/.66571.-97 .
beT eoor 15 phen i BeS el e SRR R AE B3 810 076 R P ATaHe diox&mound
that gives halsfsuppei Wb HiAHkEESS ﬁitidgfeﬁ%& irflHeve bRFRANSA Kéa%ha#'sts @(&a}r 1S

for uterine weight: Concentration of conpound that gives half maxim
decr ease i nnii@sgeprfog4s henrsnenoticn pediothesfi Huethoxgplpanbborpdief id (0. 1Ay, Kg) 5
EXAMPLE Z22

6 (3- Mot ﬁo;&’b‘ﬁ%ﬁ;ﬂlﬁl Sjskelidl @@P?nmb&iaﬁ)fﬁ@%ﬂl@%P@%@&ﬁ{lg,ﬂ-(ﬂ@) mad) A
st eat e "ap P RRCHE AL R ORRT b Ribd ol 20 C Bl W idare Pl PRNPRRI O,

m., 10 12. 5 ThewtgctionBelutienlas 0solsdidiicopntem@sratdienSsthaitdd/agvesigegnieniugdd C,

kept stirri % for 1.5 hours, and treated with cycl obutanone {InL, 13.4
nmmol ). The shleride soluiony@P mele) ang ethylaargtatt ¥0cmba Wastaddedi dae ozgrnid Jayahd 1N

hyd Lor | |yt | 1 ded. Et hyl t
addod and’ t REaPREReR apd el st Mas Lot B RSB el (FERBLY TBEova
of the so0l vebimbidddorgant thyer waswhset Wigtbride 4 dieasMgyo Y M fehrRaper aphy

(hexane: ethyl acetate/3:1 ) to give the alcohol which was used in next step
wi t hout f ur shlventpthe feisidue wan putiged by gl lashahrarhataprapky (riliciugdl, hexane:btaybl was

added pot assi um hydr.oxi.de, (,2 The reaction .m re_was jorred, at for
18 houlros, f&k‘%{a%%gbf\?x#ﬁéd &&%%t}q%q{n U @Fhevg}el%é( )@Q%&ﬁ%r B’I’l}\fgéh eouUS
hyd hlopt i1 } i hepr2 R

1t o and wakEENRAL (DM A3 T0-43 (o5, PH 7D, O eRAlRLIANS, 7175 (GORHFA SN 2
chl or ospi r o[145/35 15080y G:282(dnEHA/ =Ty HADPU124d,-1H, J1= H)9 Hpg 702 @, WHi, t/e= sol i d

(0.13 g, 12%for two steps). np. 183-184 C NS _(ESI) niz 2 [M - LA

I ki ur 9181 6 AP QU o 4. 3 Bebaek A5 e 01T SR olf0k AT NMR (DN Gne
(0.1 g, 0.4 o) -met h O cid 1 I 11
25 bi s(di phgi yl p 1c')gsgp in f%ﬁg{g%ﬂe o&%ﬁ@@rﬁ?bg’e?d'%’ﬁ’%( gighpﬁgni%%%hml ),
pot assi um ' [h@&9@Hsate4(4d, 854.191. 7 mmol ) in di oxane (5 nlL) was degassed to
renove oxygen and then heated at 85 C under a bl anket of nitrogen for 72
hours. The reaction m xture was allowed to cool to rt. Ethyl acetate (30
m.) and brine (20 nlL) were added. ng | ayer was separated and dried
(MgS04). After renoval of sol vent, e %/ 66571 -98 PCT/USO0/1 | 822

20 7-(3-Methoxy-phenyl)-4.4-dimethyl-1.4-dihydro-benzo[d][1.3]-0xazin-2-one

A mixture of 7-chloro-4,4 -dimethylbenzoxazin-2-one (0.197 g, 0.93 mmol),
3-methoxyphenyl boronic acid (0.21 g, 1.4 mmol), Ni(dppf)Cl, (0.095 g, 0.14 mmol),

and potassium phosphate (0.59 g, 2.79 mmol) in dioxane (10 mL) was subject to a
blanket of nitrogen for 15 minutes at 50 °C and then was heated at 95 °C for 48 hours.

25  The reaction mixture was cooled to room temperature and ethyl acetate (100 mL) was
added. The organics were washed twice with aqueous ammonium chloride (30 mL),

once with brine (30 mL), and dried over magnesium sulfate. The residue was purified

via flash chromatography (silica gel, 40% ethyl acetate/hexane) to give 7-(3-methoxy-
phenyl)-44-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one (0.090 g, 35%) as a



1 4 IANCSAEs7yr esi due was purified through a col um chroget pesaAkY:

(hexane: ethyl acetate/3:1) to yield

6- ( 3- net hoxy- phenyl ) spi ro[ 4H 3, 1- benzoxa2| ne-4, 1-cycl obugan]jAn(zﬂdﬂ) one as
white solid ( 18 ng, 14%: np 145-146_C, 'H-NWVR (DMSO-d6) S 8.04 (s, 1 H),
7.69 (d, 1 H J=1.6 H), 7.59 (dd,"32H, J = 8.2, 1.5 Hz), 7.36 (d. 1 H, J
=7.9 Hz), 7.27 (d, 51 H J=17.7 Hz), 7.22 (d, 1 H J =2.2 Hz), 6.99 (d,
1H J 8.2 Hz), 6. 92 (dd, 1 H, J 8.0, 2.4 Hz), 3.83 (s, 3H), '
2.45-2. 62( 'Eleat%'ﬁ The 8it was Homfatth i etl)ler (%Smﬁ)(to)f@rﬁxch)a v%n%e so?g an 1467H] *

EXAMPLE 123 10
8- Br onp- 6- (188 &Gy ‘Hrmmms@apﬁem (s; Iy} 7R +veashod, 3M), 47 i @@y dep 2+ 8y 1

benzoxazi n-

6- ( 3- chl or(I)'g Oﬁﬁuéiso%ﬂnhé ;Jc{dﬂflg 47 Rl AR 3564s, dhy bied (s6B); MBHERR exazi n- 2- one

(0.2g, 0. 628MIHRENEISP AnsinTae St S, H, NJ,: acid (5
nm.) was adqi?a'sat }ra’t u@r?ger nltrogetrsgbrom ng3 3%, m,bé ON%%%#‘%CI 15 The
t

reacti on & Mefs0& N #78d for 20 hours and poured into ice water (30
m.). The precipitate was collected on a filter and washed with water (3x5
m) to y| eld

8br ono- 6- ( 3-chl oro-4-fl uorophenyIEXAl\ﬂ’IcEﬁﬁt hyl - 1, 4- di hydro-2H— 3, 1- benzoxaz
i n-2one as of f whi _ I d.(0. 1€ % 1 ' H-NVR ( DVBO-d6) 8
9.77 (s, 1 H), 8.G? ‘=A oll3l- 1 H), 7.77 (m 1
H, 7.66 (s, 1 H) 7 47 20 7.53 (Gkaiiﬁlhmnla 71 (s 6H) M5 (ESI) mz 384,
386 [M- H' -

3- (8- BBno- 4, 4- a|(ﬁ’ét1?1‘m°thzl-%>@6°~l 4z1dﬂéudmraHdwm<1§[hB]bme&-abbmanml)e 5

f f uor obenz rol | hov e . f.rom
3-(4,4-di rrertj]%g/Igl é)@o%gwiwﬁgléﬁg%rl%gglﬁk%tq%%%‘z%gg’%?cr(?o‘ggﬁg) %’efl of¥benzoni tri
le (0. 5g, EOIPUWmIlf)th)é@amsmmfbmﬁudb@ § M il ethr, 4BgmL 7 5Hmmel) vAkGdded’ C,

3N 2004 (£ sy et Bl Ky i SigoRes "Gpon shmelaion of s (. 11

J= 1.8 Hz) reattiéfy thes reabiidn mbffure Bals }queiched #ath B?ﬁai%us HEl solﬁ%@ﬁ@hﬁr 125 S
5-(8-Brono-4,.4- 0x0- 1, 4-di hydr o- 2H 3, 1- benzoxazi n-6-yl ) -2

fluor ot]) nz §ATEY g‘? & P%ﬁ)&’r”étﬁr SRS RYARH %thtwleﬁﬁﬁa@ (3P0 grld dged royen
5- (4, 4- di MardR0, -atd Qe h 2 quorobenzonltrl
le (0. 2g, e mmi). bt Piiteaibh 3 e b’ﬁgé‘%x%‘ﬂe‘g&% tegapyzg ¢

' H NVR (Dl\/@dl@bgelbs Vo78hylsacetntd) heng8Bgdw® §-(tacetylighenyiy, &dﬂmetayléll lrlz)
8.14-8.20
7.62 (1. (ﬂﬂyjéo- o[@??}o aiéxé%(oné a%%w}u]tﬁ/gol@r()ﬁzrﬁ,22‘@&3:)}):1)7%.17%@ H]
EXAVPLE 1283-NMR (CDCL,) 3 8.15 (t, 1H, J = =1.71 Hz), 8.04 (s, 1H), 7.95 (dt, 1H, J = 8.85, 1.13
g §§| E?ﬁgﬁ@%fniy%?(d} 18 $= 5o BYIWs, 357 (td gL f?%l_ﬁz:))’, 7. §2b(%gz10131( aJZI 2 2% one 15 To

30 mmol) L Anhydc oo, DN e, e RS R ds IF R D 4R f ogen

3.0 mmol ) in anhydrous DVF was a ,at rtoun ¥ rogen,
sodi um hydB®F%M §Bbena29% (BMrEL", 40%), 0. 249, 6.0 mml} After stirring for 20
m nutes, the reaction solution was treated with i odonethane and stirred for
1.5 hours The m xture was poured into a saturated aqueous ammoni um sul fate
solution 20 (40 nmL) and et hyl ac@!éAMl’(l;E)snL) was added. The organi c | ayer
was sepgarated, dried, 4 .‘ ted to yleld

6- ( 3- bronophenyl ) ~+<-4 R gl Hleft-dibydro: B eNazi n- 2- one as of f
white solid (0. 75g, 72% np 142 1,&,{;;2_0,1@-NI\/R (DVBO-d6) 8 7. 93 (s 1H,
7.71 (m | H), Hi, 7.55(d, T H J=8.0H), 7.42 (t 1 H J =
7.7 Hz), 7.18 (Efep¥e‘§+)ﬁ°§1 3- (éu4zﬁ1m|2t)\y1 Boxeal,4-dihydrosH-berizofli[ 1 oxLhh-6- MS 25

6- (2L F vor agnemyl) b pe R rsomiog s of Ryl

A white solid: mp 156-157 °C; 'H-NMR (DMSO-d,) § 10.33 (s, 1H), 8.0-7.96 (m,
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4- Am no-3' -fluoro[ 1, 1" - bi phenyl]-3-carbonitrile was prepared ?rom

. fluorophenyl boronic acid and 2-am no-5-bronobenzonitril egapggndz'uggg to
procedure A. A solution of 4-amno-3' -fluoro[1, 1" -biphenyl]-3-carbonitrile

(6:65g, 81.3 mml) in anhydrous THF (1¥0 nL) was treated drop wise at rt

under nitrogen with 5 nethyl nagnesi um bromde (3.0 Min ether, 21 nL, 63

~nol ). After addition, the reaction m xture was heated at gentle reflux for

1.5 hours, gaphed ang dreat i aqu ydr.oge hl ori de

sol ution (30 )r)n_) : Hezr}tr%J Z(?E?e%vgg @’aﬁ%@aﬁﬁ”é}%g%ﬁﬁl 2623%1?%6 ol ed to

ambi ent  t enfF8} 2z A58, (MnH] aé#) %) t Aualt Calp Hob CGHANGA i, 7708, H 5.36,28tumat ed

aqueous sodj c e ign. Ethyl acetate (100 nmL) was 10 added,
organic Iayié%h?’ Zg'ggél’ast'zéék\ghé%aqueous | ayer was extracted with ethyl

acetate (3x50 nL). The conbined organic | ayers were dried (MySO ) and
evaporated. The residue was purified by a silica gel colum chronat ography
(hexane:®thyl acetate/3:1) to aff LE 52

1- (4- ami no- 3 4-blHemy TRfE0)
15 A solution o = ‘ 3= - Ty - (39, 13
nmml ) in anhydrous nethanol (60 nL) wasetreated at rt under nitrogen with

sodi um bor ohydri i j on. W manner .  After addition, the reaction
mxture was sti r‘??ﬁi 5? 020%%}1?‘gy?tﬁﬁgf%%'f‘ﬁ‘ygrw'm%&ﬂUai:]%aéu‘s@ammni um

sul fate sol ylitenzonfthle (097 gnd.seidnydl), afmedyRil(i1AddT0.68 E?%.@‘hﬂﬂ&?,? Jgayer was
separ at ed, %BI eﬁ#%’ﬁ?@& 20 and evagprat ed. The residue was pu |?| ed on a
silica §£| % Qe 7O g S ypel incdiexase (2 mby wasiheated: at Yeftua upilel d

1- (4- am no- BbladletOf Birdeech. 1 = 3o (o] s.a white solid (209,
67%: np 136-137 C Aggm%x}%ro gragl?l)ﬂgk%rg%ﬁg% ‘%%‘ﬂ‘g’;‘l J(“S%Q’g’f,a““o‘.”%sf%%‘?d) gﬁnd
t ri phosgeneCTBniGE ket eruin &bl 4cB@ten(l)0 wi3, sidi washed &lithNaHOUOL (10U L pgen.

After 15 m -t h i xiure.. 2 ated w a .sat urated_ agueous

sodi um bi ca%o%qg‘te %‘ISSFSV %It?%)sngc(l %‘gg‘?rﬂlé’a%éf aqyrops Hldiand extrageq with or gani ¢
layer was sasplarea(léd, mH).i die (dvilie layenids QR GvaF MeSe, 3hd Loncentrated. _

6- (3-fl uorophe iL%.—4- th%l % 4-di hydr o- 2H 3, 1- benzoxazi n-2-one as a white
solid (t#)l8 ,S‘gq }50?“%“3 #7.(4@ mlg gaved.dglruetinScd d6H-terarel- Sy ) phenyl]-H) , 7. 62
(dd, WO 004-89diobdzd{dyTA9 ok dzbre.3- =101/ H,.3=,8,,2, 1,9 Hz), 7.57
(s, 1H), e mE ,(])097&..13-0%’%50’1]1?%%%@?“’%%{7@(23,&fgﬁ’?‘j@’ % He),
5.57 (q, 1H403S %H.-H&L&)(l? B06¢) 6d,0.43(s), 1H)=8.8. (B3, HEY), 8.005(d, BH, V=786 26§ [ M -
H'. EXAMPL -

3 (4, 4- D mor hoT B 7 kb2 BT 6 Ry B3 B I BISHRALTHGOH:) - 5

fl ulo; obenz OB EST) m/ﬂlﬂOa([M&Eptlb;)%);QinaE%[BaF@r S, AENIEX YD @A ZQ ﬁt 861 4 ( gg, 30
mrol ) i, anfyflr qus THE (100 was added at anbi ent tenperaturé under a
bl anket lof rﬁi'ﬁr %58??-?5 G%é%ﬂ}ﬁ%ﬁ‘é&l&h bromide (3.0 Min THF, 50 niL, 150
mmol ). The reaction m xture was heated at 50 C for 18 hours, cooled to rt,

and treated wth a saturated aqueous amoni um chl ori de solution (50 niL).
Et hyl acetate (100 nmL) was added EXAMPEES3c | ayer was separated, dried

(MyS04) , anﬂ(ﬁlﬁ%}'&ﬁbﬁgpﬂ;ﬂ}ﬁo[ﬁihg ro—mgb,ediof[égkéﬁd i_n_ggh}éd_r ollljs THF ( 100

mL) and treated at anpr ent tenperattr-e—th ene-
1, 1' - carbonyl di i m dazol e (5.4g, 32-carbdnitrildf ter 24 hours, the m xture was

guench with 1N, a ous hyd en. chloride solution (30 nL). Ethyl acetate
(100 m_e%} was ad Zlédjg‘ttg?yég’ﬁf‘}tlpyf'ggé‘ﬂhX)@%'S?éb-&Ha%,éz!rﬁn@?caém(st@,n;c) acidd
(e\r/]apor at e?hwszmeﬁa.ﬁeﬂi fedts VRS9 rdrh 6 ntdic &cid ial:&o?@n@% E%}Lﬂgq, E,hin%rga.t ogr aphy
exane: e ) i
X white solid: mp 240-242 °C; 'H-NMR (DMSO-d,) 5 10.13 (s, 1H), 8.01 (s, 2H),

7.85 (s, 1H), 7.64 (d, 1H, J = 7.9 Hz), 6.77 (d, 1H, J = 7.9 Hz), 1.38 (m, 2H), 0.52 (m, -
2H), 0.39 (m, 4H), 0.22 (m, 2H).




acet at ew80dp6rp afford

8- met hoxy- 4, 4-di net hyl - 1, 4-di hydr o- 2K 3, 1- benzoxazi n- 2- ontcangj(?oom82

- solid (3.59, 56%: M5 (ESI) mlz 208 [M+ H +. To a m xtur¢ AN 2004

8- nmet hoxy- 4., 4-di net hyl - 1, 4- di hydr o- 2H 3, 1- benzoxazi n-2 one {2.1g, 10.1
mol ), sodium acetate (1.5g, 18 mmol )'§4n' acetic acid (30 nL) was added
bromne (0.62 nL, 12 mmol) at anbient tenperature. After 30 m nutes, the
solution was treated with a concentrated anmoni um hydroxi de sol ution (50
) 025y e P! ECTRE e Cootuid M Grbfhrddadboldib G5 AOLaURSHoHol 1100 &1
br ono- 8- met H@xg}omowldh"nétm@rpziom-zdi—mmemozmﬁrﬁ;;qumwm Bn4 BRGné-2- 79,

93% as off m,z, 286, . 28 : WO 00l 66571 -

| 02 PCTNSO%W?@%B%%%‘% 200 ;i ¢ ol uFw %%4'2845[ ¥ iR oMo -dg) 8

6- br ono- 8- mé9.RADKsy 1H),48-49i (dpt i = ¢84Hi9 h;yjir(@ ﬁg—agg(@q@ggxalzut ong (1.6g,
5.6 mmol Pdr%éﬁ r}acf%éi 05? dﬁgoron@ ng , potassi un? acetate
(1.5g, 1 ) 41H2)6.89 . Jie W%ﬁ&&{m h@; f:e,rsz)cetsem@u tmadi um (11)
chlorlde(I5 CmBRbh % t¥y t e 4. |n DMVF (30
m.) was subj ]g)ct to a ?sltl)\?emfgl(g%)o mtrg[(g t’olcbp vgng’x% "then
heated at 851wEiNd@St Ca 6BB84Hkek7%N, HiBd.r Baymd: C064mmqwsgN The reactl on

m xture was allowed to cool to ambient terrperature treated with

3- brono- 5-f | uor o-benzonitrile (1.2 g, 6 nmol), [I, bIS(deheny|phOSphan)
ferrocene) paI l'adi um (11) chloride BEXAMPLE®P! ex Wi t h 10 net hyl ene chl ori de,
0.5g, O npol ). crbonate(2g 19 mml) in water (10 nL). The
resul t ed sobet+ ! oy, ‘chopropyl- 1y drebienzogd{ll Sipdoentzine f

ni t rogen, cool ed to rt, and treated Widnd brlne (50 nmL). Ethyl acetate (100
m.) was added, aorganic |ayer was separated, dried (MySO ), and evapor at ed.
The residue was JPFERar9d agsomijngator Prpseruzy B framgétl4 -Gioyelopropys1oRdiho@oaRrhy

TT~: h
24 4- dle)r(rgt] tet\(;‘/xl% %ﬁ ?r;[elt?o he)o%((gé-a%néﬂ # Progic cﬁi 4 3:3tibromo-§-fnorghenzene. 6A yybitest | uor obe

8232' Erl | (]3- S@bdanm228e22§dﬂ mwmgnm/ds)sm 32@21%3 767 7#“"\'%8( 0 db)H) 8
S =
739 (51 éi» 7}’1452) ég@& éé‘ Jsllt?%i{zw $i5(d, GHDJ msrwsw?,m z 32S.

[M- H-. 28, Hw/etaatlﬁ% S oo AT G3R0-41 Gy GF) 030:028 (m, 2H) ISy &

3-(4, 4-D net 8hdrox- - ox0-1, 4-di hydr
fl uorobenzcﬁ’#h) m& ZM%([Mé{]otoo%), Anal. Calc For C,H,,;BrFNO,: C, 58.48, H,

3-(4,4-di Y 04N 0-2H 3,1
benzoxamgﬁ%bzh\g3 9§?b6§n§3ﬁ3%4 2 N'%qé g, 0.31 mol), Lithiumiodide
(0.3 g, 2.24 25 nnDI) in 2, 4,6- coII|d|ne was heated at reflux under
nitrogep for 5 hours. The solvent ved in vacuo and the residue was
taken in a mxture of brine (10 ?ﬁéﬁﬁf ﬁyl acetate (30 nmL). The organic
| ayer was s@gd by cloffapy X hox 2 o _residue
was purified on a silica gel colum ¢ 2 y

| ) to give the title conpound aEEEﬂLﬂELplateS MD 00|66571 -103

A mixture of 6- (3-bromo-S-ﬂuoro-phenyl)-4,4-d1cyclopropy1-1,4-dihydro-
benzo-[d][1,3Joxazin-2-one (0.4 g, 1.0 mmol), Zn(CN), (0.71 g, 0.61 mmol), and

25 tetrakis(triphenylphosphine)-palladium (0) (0.07 g, 0.06 mmol) in DMF (20 mL) was
subject to a blanket of nitrogen for 15 minutes at 50 °C and then was heated at 85 °C

for 1 hour. After cooling to room temperature, the reaction mixture was poured into
NH,C1 (100 mL) and extracted with ethy] acetate (3x50 mL). The organic layers were

washed with brine, dried over MgSO,, and concentrated. The clear oil obtained was



PCT/ US00111822 14 JAN 2004 (0.03 ng, 31 %9: np 197-198 C 'H NWR ( DMSO- db)
6 10.16 (s, 1 H, 9. SS (s, 1 H, 801 (s, 1 H, 7.79-7.87 (m 2H, ?.20
(s, | H, 7.08 (d, 1 H J =10 Hz), 1.6S (s, 6H). M (ESI) ik JAB12000 -

H -. 5 EXAMPLE 130 6-(2,3-Di fluoro-phenyl)-4,4-di nethyl -1 4-di hydro-benzo

[d~ (1, 3) ogazi n-2-one Prepared according to procedure B from (

1, 4-di hydr o- 4, 4-di net hyl - 2- oxo- 2H3, 1- benzoxazi n- 6-yl ) boroni ¢ acid and
2,3-difluorobenzyltriflate. A yellow soli3t np 166-167 C, ' H NVR ( DMSO- d6)
8 10.4 (s, 1H, 7.57.2 (m SH), 720 (m 1 H, | .7 10 (s, 6H); M5 (El) mz
289 ([I\/H—l] +); Anal. Calc. For C 6H, 3FZNO~: C, 66.43, H, 4.S3, N 4.84.
Found: C, 66.15, H 4.37, N, 4.64. EXAWPLE 131

3- (1- Et hyl - 4ritratpdritthyathez (%&nﬂ)ltozmn hybito salid. bReenystablizatidn &fjthe solid from

]9 )C()?Zle)r(] a?rpﬂa) Eg’ Sa?%t%tlé,.og%\ge 9 ?4 iocp icyc olplrgpyﬁ)rZecP 3. Fg da}(x:y%% gi—ltllgentzc?[dt qei%]g{aglcne-g-ur ©
3- (4, 4-di et v I rs0- benz
onitrile. Aymwh% ;t%@gb%mzf}m%l'a (@O%%_L@@%% [nﬂé Ig\%é%%l\g }EM I?.;? 60

g 83 Ed 1H103 €, 18)38. WXS, 1‘5)227@77(3 (H JZ*HDO 524{}]’% 1.81- 7ﬂamrx5&}s 8. 73fﬁé_lgHZ)
(EI) niq,z 5324 jJIVI_% 4,“1*%32){%65 94 éﬂl@ JF(‘)I8 3& Hp), 1Fﬁ\‘3 2f©; 028-862 (m, 651),28 N,

8. 64. Foundy 3 bf _
(6-(4, 4-di rref hy?-i -(%X(ZJHT %%ﬁijs)) /Z 3%7 1- 'enzo a2| n vﬁ')F8§/pF‘(§11?FN29228
| acet oni tri (& 7Rrde plareQ, NcB@ﬂdiongdtG mmqedu7£b87f610m
(1, 4-di hydro- 4, 4-di net hyl - 2- oxo- 2H3, 1- benzoxazi n- 6-yl)boronic acid and
(6-brono-2-pyridyl)acetonitri I e (J. Org. Chem 1988, 53, 786-790). An off
white solid, rrp21021ZSC "H NVR ~ 1.68 (s, 6 H, 4.27 (s, 2
H, 7.00 (d, 1 H J 8.3 Hz), 734E@ﬁ?1&‘6g% =71Hz) 14 JAN 2004 -
104 7.89 - %- B (ESI)
[MH - = 292. Anal. : . H, 5. 1o, N, .
Found C, 68.49; H 5.19; N 13.74. 5 EM/PLE 133

3-(4, 4-D net hyl - oxo | hydr Db )
1, 31- oxazi n- 6-yl | -%Oafefd& eny %Q%ﬁ%ﬁ‘;&%éf%z-%f’&ﬂ% -bsnzoxazin-6-
3- br onp- 5- f amawwz@aa@mmea%n?om i dekofiy nonab sbiiq: "R, added
NaBH4, ( 2. 073, 0. 05S nol e) stllrred a%lert f%r Pﬂacﬁ%}éig reac%lé(;)?ldwa
quenched WI £2A1228,°Cand-NMRc EDMSA:-é4d.5 Thé (seB]iI):jLVe66N(ass 189)] A15847.56 (M, QH@t hyl

B omo. 511 sit s kg T Lon B 2 ot =647 812, 2 (6 OFDo b8 c0; 6V

65%) . ( 3 (dd,
1H J-- g/gﬁ é@%@@/&@(@g?ﬂéﬁﬁq@ H)*?alsgéféd§°r§m{16éfNo gégﬁgﬁﬂi‘%ég)

Anal . Calc Nrar0SCHdaRdz £058 €2, H4.62,8.941, 2.95 . Found: C, 41.30, H, 3.01.
To a solution of 3-Brono-5-fluorobenzyl alcohol (2.3g, 0.011 nole) in

CHzCAl z (1 SmL) was added 12.4nmL of 1.0M PBr3 (3.33g, 0.0123 nole) in CHzC z,
stirred for 3 hr, diluted with ethe?&]l\ggk) washed with HO0 (SOm , 3X),
dried over MyS04, concentrated. Purl col umm chr omat ography using 1:9

ethyl azet at@(hHBreme-Sieriffdordmeth g aldimeaivi-Tid-diBapemmanfd) posebenzy |

brom de as a white crystalline

oxazin-2-one
Prepared from (4,4-dimethyl-1,4-dihydro-2-oxo0-2H-3,1-benzoxazin-6-
yDboronic acid and 1, 3-dibromo-5-trifluoromethoxybenzene according to Procedure
B. White solid: mp 214-216 °C; 'H-NMR (DMSO-d,) § 10.4 (s, 1H), 7.99 (s, 1H),
25 7.73 (s, 1H), 7.68-7.62 (m, 3H), 6.97 (d, 1H, J = 8.0 Hz), 1.68 (s, 6H); MS (ESI) m/z
414 ((M - HJ, 100%); Anal. Calc. For C,;H,,BrF,NO,: C, 49.06, H, 3.15, N, 3.37.
Found: C, 49.16, H, 3.05, N, 3.30.



mat er i @lg bt ai ned, 41-43C. "H NVR (DMSO d6) 8 4. , 71.52(
d, 1H, dﬁ%ﬁsgem) 7054(d, 1H J = 1.91 Hz). 7.56( s, &?m('k'/i‘%"“é % Mk iz

266 ; Anal Calc. For C HSBr2F: C, 31.38, H, 1.88. Found: y 31.75, H,

| . 78. To a solution of 3-brono-5-fluorobenzyl brom de (3. A(Um'(LZ nol e)
in 1,4 25 dioxane (20nL) was added a-8®fution of KCN (0.82g., 0.013 nole) in
H20 (SrrL) and EtOH (SnlL), refluxed for 2 hours. Extracted wth ether,
washed with brine, dried over MgS04, concentrated. Col um chromat ography
usi ng hexane/ et hyl acetate (19 1)W€§Q 5-fl uorophenyl acetonitrile

obt ai ned was a colorless oil: ﬁAN 2004 -105 (DVMsO-d~) d 4.15 (
s, 2H), 7.29(3-(#,4-Dhnethyl2-8xBT,4+dihydré-2H-benzo(di1.,3]dxdzhi-6-§1)-sLidethyl= 8. 45Hz) ;
M5( EI) M+ nmlz 213 ; Anal. Calc. For Ceg,SBrFN: C, 44.89, H 2.35, N, 6.54.
Found: C, 44.88, H 2.32, N, 6.46. b ~£| e conpound was prepared
according to they a&geﬁuﬁg Hré68 & n rile and
(1, 4-dihydro-4, 4- dgl nmet hyl - 2(1?)oxo-éns;3ﬁl Bﬂ@%%&ﬁg%ﬁﬁ%ﬂ@%%g%gﬁ{og%l A
white séli ddiihdlostrinpenel aesening & (hetraptedumechffexamplet Hhanibitetsalid: mp 218- 220.

7&12% d,(DNEl%'??é 2@%}( @@ggﬁz s fo. }ﬁ&ﬁ)’l@jﬁ(l@ 9%& I#S( Géﬂ g%ﬁfﬂ)z) m 2

289;7 8Anal (GaBHY. 76 Fofd, mgH-&ENzﬂz) 2@,2 @9316)71631(34@7;\49\1@19@1@3,,/2 Bound: C,
374, 4 RO 210008 Kol G erce g 61 T96 B, 5.52,N, 9.58. Found: C,

1., 3~ oxazim:26; §ps5.46,N,9ea0phenyl acetonitrile To a sol ution of

5- brom) 2 f1 uor ot ol uene (159, 0.079 nole) in CCl4 (150mL) 15 was added NBS
(14.29,190. 080 nole). The resulting reaction solution was heated under
reflux with the starting material pRgi gagpl etely consuned within 2 hr.

Cd 4 was renpoved under reduced pressure and the residue was diluted

di ssol ved in et Be#,4-Dimetied-2voxtioFl , 4 dihydrd-2Mhends [dH1,3foxazinMIH)4, concentr at ed.
Chr omat ogr aphed/ hexane vyi el ded. 5- br opo %fl uorobenzyl brom de. The product
was i nmedi ately used for theX2 ”0’95‘3““9“ geriiles_ g onp- 2- f | uor obenzy!

bromi de (8.09, B©repaedd! RImwWag-(dibssny- y@mﬂadﬂmﬂet ypHR OUEIT.L added to a
sol uti on of . KCN (eg 048 0. 031 (m)l e) in H20 ( f2}(:;)%& gﬁé et th? ?420rrL) The
resul t ilAg sibvdtebenzpidllienagin-2iprreaccordime tlﬁq;pro&dhre offexempleFSl iWhitt 0 rt, the

TransC! easoRK Lhp st RO LRNRmestORT BB 48 11 B1 6 o e 25 over
5- br ono- 2f |7L95r(a|dﬂiie)nz/751&éﬁ(m; 31H), 699@is 1H, thisne szl)yls‘l &l bmnmsra&mi)a{/z(S 69,
88%: np 5 29( t, 1H J= 9.23Hz),
7.60-7. 69(5?%?%1‘“}% g‘ﬁ( g%q%%%m& (3§Q3) H%?m” f1:2Hp382; Nadal3: cal c.

For CgH5Br Zobhd: @, 594388, 3.55, 2738, N, 6.54. Found: C, 44.90, H 2.24, N

6.43. The title compound was prepared from
5- Br on92-f | uor ophenyl acetonitrile and (

1, 4- di hydr o- 4, 4- di net hyI 2- 0x0- 2Hg Wﬁgxam n-6-yl)boronic acid. Wite 5
solid; np 184-187 C; 'H NMR (DVBO- 67 (s, 6H), 4.11( s, 2H),

6.98(d, 1H, ﬁ&ﬁgﬂg_Mﬁﬁﬂmthb&-m-dmwmmﬂzoémlambxaiid-z-bne 7.91 Hz),
7.67-7.75( m 2 VS Anal . Cal c. For
C, aH, 5GFN2CR w%@‘%g#%fﬁ‘"?%ma“@’“ﬂf“% g%’z’ (&%ﬁ%m@ lz%g&rﬂw “410xr2Hg, N,
8.54. 10 El)SAI\Mn];Eméthi Mylﬁb@rd%ni)hﬁ'&fah&h-lﬁoﬁlsg SldifnskobatBem: 2K YRBZ golld! f 1, 31
_6-yl)- { oni t

oxazi N8~ Ylls #1583 L RRRANR 35818 510% (s, 111, 7.67-7.65 (m, 2H), 7.49 (4, 2H,

J=1.73 Hz), 7.19 (t, 1H, J = 929 Hz), 6.96 (d, 1H, J = 8.88 Hz), 1.7 (s, 6H); MS

(APCD) m/z 290 (IM + HJ', 100%); Anal. Calc. For C,HFNO, C, 6643, H, 4.53,

N, 4.84. Found: C, 66.01, H, 4.46, N, 4.67.




Pr epar g §fésafdi Ng to procedure B from 4-brono-2-fl uor ophepyksnasenitrile
(T. Alessi A HP. US Patent No: 4895862) and

(1, 4-di hydro- 4, 4-di-net hyl - 2- oxo-2H 15 3, 1- benzoxazi n- 6- ylih @g ‘aC|d A
grey solid: np 253-256 C ' HNVR( DVBO dg; 10.35 (5, 1H) 7.67 7 ?@.
697(dIHJ--8 6Hz) 4.09 (s,2H) 1.67( MS [MH - mz 309. Anal Cal c.
For C, aH15N2F0z. 0. 15H20: C, 69.07, H, 4. 93 N, 8.95. Found C, 69.27, H 5.05,
N, 8.50 20 EXAMPLE 136 4, 4-Di et hyl 2- oxo-1, 4-di hydro-2H benzo fdl f

1, 3] -oxazi n-6 yl)phenyl acetonitrij Wé gd according to procedure B from
2- Dbronophenyl acetonitrile and (1, ro-4, 4- di net hyl - 2- oxo-

2H 3, 1- benzo>éa(215|°ﬂ16=\lvt0r l-‘t;4-dmmﬂhl -dxh dmlbbﬁlzo}‘ 2%itf2-548C, ' H- NWR
(DVMBO-d6), * 10 31 48 m 3H),
6.98(d, | H J=8.0 ""§"§ §°’50‘EEf 45@’%‘%@16‘% %ew@ﬁm?wwlﬁm =293.
Anal . Cal c.an&G(5- ﬁcﬁbEbﬁhﬂ@?bor&uc%&d%corﬂ I\iﬁo §%cecmvre 4. 58 - wiiRWady: 91}7 3.51, H

5.70, N, 9. 4, 2004 -
N-f 4- (424- Iﬂig@ﬁﬁy& j‘f&}@liDMSQ ‘Mlér@‘bﬁ% 13?1)1768@9%81 h6B-7yA4) @R 2H)uor o

phenyl | ac r Lol t C

DYoo 2 T e 2 o AT RED s 22 BN 4050

2H 3, 1- benZorhLiale. Bow,)H@@bNOs @982, H)‘41Wt4632scﬂouﬁh C)9y. 24}5} 34%6C. ' H NWR
( DMBO- d6) N%ays(s | H), 9.79 (s, 1 H), 7.95 (t,|H J--8.4 Hz),
7.56-7.63(m 747(dd |H J= 1.64, 8.47Hz), 6.95(d,|H; J--89Hz) 2. 1(s,
3H), 1.67(s,6H): M5 +APCl [M+H +m z 329. Anal. Calc. For C $H'Nz FO3: C,

65. 85, lé( 5.22, N, 8.53. Found: C_65.46, H 5.24, N, 8.12. 10 EXAMPLE 138

- 6- (3- FItflor o- 4- et hoxy- nhenyl ) 4, 4- m 2, 4-di hydro benzof d f 1,31
oxazi n 2 oneaR-BRargRofRQEALIRnl v e B, 2f| uor oani sol e
and (1, 415 % W‘m—drrﬂy 7 o- - R A -Gy FBoT ONi C
acid. Wiite solid: 210-211C ' H N\ QGDIVBOdG) *10.27(s, 1 H), 7 52-7.60

3H), 7.45(d,]I 1 94(d,IH, .1--8.8
)% g7 s 5 “"ip%aﬁ%*r@ ifomak %métﬂmﬁmwe%emi%)ﬂ laiin-Hine
Cl1~H, 6FNO3: an@bls&ﬂﬂﬁ&pnﬂhyﬁlh&@,l bdtonié a6l acdr_)ﬁdiﬁgjto Fro®du8 S, Nw@n@%ohd\l 4.70. 20

EXAMPLE_139 3: 4- 0-1.4- ro- 2H benzof

1, 31- oEgm rfn%zgffi)?l%@ Q%MKPMS%QI\DMQQK%GH&&%@%@ 8@5($1éHh)r7o'l9edure B
from 3- br onophe ) BHEY.ON(d, N

(1, 4-di hydro-4, 4 wdlﬁ?)ret ( lHi go%%@f 7b(e§ xa2| IQE%I)M(I)% r(g\r'{llél]am d. Wite
solid: np 18¥6%obel. Calg. %w(sbwmfmp 8514)}133(3§ N3, Fourd2@553H1, 7.55 (m
2H), 7.48 (d, 1 H J--8.00 Hz), %%A&%%H J--7.57Hz), 6.99 (d, | H,
J=8. 81 Hz) 4.09 (s, 2H), 1.67 (s mz 291(MH). Anal. Calc.For
C18H, 6N202)2 0.3 H20: C 72.61, H 5.62, N, 9.41. Found: C, 73.00, H,5.43,
N, 8.8} JAN 200 -108 EXAMPLE_ 140

3-(4,4- P) math - 2- 0x0- 1, 4-di hydr EXAMPIES t a1 1, 31- oxazi n-6-yl)

benzenesul f OBW-dBmahyl-Z-oxo-l,4-dihydro-2H-benzo [d][1,3]oxazin-6-y1)-5-methoxy-
' benzonitrile

A mixture of (4,4-dimethyl-1,4-dihydro-2-ox0-2H-3,1-benzoxazin-6-
yDboronic acid (4.2 g, 19.0 mmol), 3-cyano-5-methoxyphenyltriflate (5.1 g, 19.0
25 mmol), tetrakis(triphenylphosphine)-palladium (0) (1.1 g, 0.95 mmol), sodium
carbonate (4.0 g, 38.0 mmol), and lithium bromide (5 g, 57 mmol) in DME (50 mL)
and water (25 mL) was subject to a blanket of nitrogen for 15 minutes at 50 °C and
then was heated at 85 °C for 1 hour. The reaction was cooled to Toom temperature -

- and ethyl acetate (100 mL) was added. The organic layers were washed twice with



5 Pre ﬁﬁ g‘%«;or ding to procedure B from 3-bronobenzenesyhf o8, and

(1, 4di hy 4- di met hyl - 2- oxo- 2H 3, 1- benzoxazi n- 6- yI)borom c acrd. Wite
solid: np 242-244C (dec)' H NWVR (DMSO-d6) 8 10.28(s, broad 1H) 8.07(s,IH,
7.9(d, 1H, J--7.80 Hz), 7.78 (d, 1H .l--7.86Hz), 7.64 (t¥ A1 JAN 2004, 79 Hz),
7,59 (m 2H), 7.42(s, broad 2H), 7.0%%d, 1H J= 8.86Hz), 1.68(s, 6H); M
mz 331(M+H). Anal. Calc.For 10 G ~H SNzGaS): C,57.82, H 4.85, N, 8.43.
Found: C, 57 49 H5 08, N, 8.05. EXAMPLE 141

5-(4,4-Ding 4rhBY HoB7 fodlt . o

1, 31- oxa2| n- 6 yT ou}%e%@hgyelloﬁ g egr%g ‘g’ SEPe 10 BEP 158 T8 pr ocedur e
B from 5- bmmslmm)pshﬁate-aﬁd sohehonedn derifieddiof via chromatography (silica gel,

1, 4-di hydr 4- t hyl - 2- oxo- 24 3, 1- ben |n6 )boronic acid. Wite
solid: np g@ﬁs pi ge ‘ﬁ%‘?ﬁm %‘iﬁﬂ)@g déaves Pég feethylr o-lédﬁyd(c)sﬂéﬂ) 7.5
8(m 2H), 7b5!%fhn5113']0xahrr§- ﬁfﬂzﬂlemgxy‘-‘&ﬁﬁomﬂall'éa]s D Shitdddri (069 5:(3@’ J--8.16),

1. 66(s, 6H) _ Cal c. For ClAMaNg 4’s - 69, H,
4.17, N 822‘825%%&1 de&@ 194 &, 18D, N84 &s, UH), EKNVFGlE(nﬂ.AIZH)

6- (6- Am no-nyr I v d I

oxazi ne- 2- o%(hr ep ?7e)d( (%scc rd| ng&e 0 '{)récgg'dﬁz yggﬁr’ngl J(S éH ) hsg

2- am no- 5- (EDmppo8 iMe BHA3Q%), ARB. Calc. For C,,H,N,0,: C, 68.13, H, 5.40, N,

di hydr o- 4, 4-di net hyl = 2-.0x0-.2 - benzoxazi n-6-y|)boronic acid. Wite
crystal s, éﬁngs‘-‘%g%z“&gmgﬂ%&“&) 8 10.20 (S, 1H), 8.22 (d,IH J--2.38
Hz) 7.69,7.66 (dd, 1H J--2.5, 2.5 Hz), 7.42 (m2H), 6.89 (d,IH J--8.8Hz),
6.49(d,IH, .1--8.64Hz), 6.02 (s, 2M4§és,6l—b; M5 nlz 269 Mt. Anal.

Cal cd. for C SHI5N3CQz .17 H20: CE 5.68, N, 15.43. Found: C,

66. 10, H,5.81, N, _ %Qy /6 B XA@/P_ PCT/ US00/ 11822 14
JAN 2004 6-(5-Di et llgxlaﬁ%ﬁ"n‘i. -.Q?ﬁfﬁ&lﬁy‘l 1]403‘”55. et E[“'jfﬁ%l ~ di hydro -
benzo[d~ [ 1 3 ( oxazin-2-one 5 Progmsn -e(-:b:accordl ng to procedure B from

4, 4-di net hyl 2 d [ 3] oxazine -6-

boronic acid an regatﬁi}offﬂinég’l B’M‘Q%Mﬂl 4f"§ﬁ¥{4ﬁ£'b%f€8 (w3 Toamin-2-pROuVR

(DIVBO dé ) l&rdrﬁo-z f{lﬁ)robkhﬁene 8ccl>&f1 to]I’Tchdﬂre@Qr Z\ ﬂ@ﬂ:(y@)lo@ "th 6:11831'86 88( m
2H), 5.56(s 3. 38(m 67(s ,

(ESI) APz é%?zt I\,HH]’NR RMFO-ded I:Qz|4 (S;éH) d@-MNOerH) /7;16|6rz¢i~1,<r:~ 25212 39: H

6.77; N, 1 und 7,

4- (4, 4-Di me@[tZ ;%’2@6@? 48C8d3|) %‘?g SIH_ gr?z@{)d%l/z l’o(ﬁwofﬁf /g) y fur an- 2
car bal dehy&ealcAFerdl (H i B¥OnfC, 69. 91 H,5.3,N,5.1. Found: C, 70.0,H, 5.32, N, 4.92.

6- (5-di et hoxynet hyl - furan-3-yl) -4, 4-di net hyl -1, 4-di hydro 15 b enzo[d] ( 1,
3 ] oxazin-2-one ( 1.1 g, 3 mol) was stirred in THF (20 nL) and 2N HCl (2
'mL) for 1 hour. ~ The crystallmqgmp@@ggvas filtered and dried (0.52 g,
69%) : 55263_% 'HNMt ( DMSO-d6 ) 10.3 (s, 1H), 9.65 ( s, 1H),
8.59 ( ( Chlomﬁ-ﬂuem-phenm-%#dlmﬂvylfw-dthy go-bﬁnmg}ﬂmwj. 61-7. 60
(d, 1HJ:18H2)7597S8(d bn J:18Hz) 6.94-6.91 (d, 1 H, J
= 8.2 Hz), 1.6S (s, % MS.{ESn m z=270 [ MO H|-. EXAMPLE 145

4- (1, 4-Di hydro- Bregargd nhﬁ-b@mm leeﬁlyl-llﬂedlhyﬂta-bemoﬁi]mmé’:iazhmmﬁs boxal dehy

d 2
4e( ZSI4m§| rrg‘% Vi -‘g’l’%é%h%k“‘ TeREehemzens; popanding: (g1 Bracedpis, A, Whits,spfids #Bin- 2- cat ba
| dehyde (2271-212 IC;ORINR (DMBM®EY lsaitiane, hgiroshidar 1des €0, 5S2Golg,)6 mol )

(25 3} 16073 Rl i fp e ﬁvﬂg‘awwg?si%qeﬁ@ié ok bt 6oy e

reaction Mg urey 8SeHRMEIENSH41395 (M PH %)

( DMBO- d6) )11 972 2 GEUS 65%I([M é‘r"tﬂ‘%@i@gg‘z@?ﬁ%’m@m 1H) ,

10. 26 (s, €r928@ 4(2§,NL111)58 Fpu@da ¢56251ZH)1 447, 86+42.52 (m 3H), 6.91-6.88
(d, 1 H J=8.1Hz ), 1.66 (s, 6H). MS ESI mz 285 [MH"'. Anal. Calcd. For
C~SH~4N2 04,: C, 62.93; H 4.93; N, 9.79. Found C, 62.77; H 5.00; N, 9.79.
5 EXAMPLE 66

ql_




Al p ns cited in this specification are incorp I n by
refergwge&%rg%ﬁl n. While the invention has been descri be @f/@ﬁoorﬂﬂ %rence to
a particularly preferred enbodinent, it will be appreciat®4 Janapgy,

nodi ficati ons can be nade w t hout departlng fromthe spirit of tﬁ

i nvention. Such nodifications are 10-PAtended to fall within the scope of
t he appended cl ai ns. 1 4 JAN 2004 111 What is Cained: A conpound of the
formula: R~ R2 RS ~Ol~ ~ N ORa Rs wherein: R and RZ are fused to form

car bon- baseé ~fretroeret—S Y€ } i >

car bon doubl e bonds; or c) a 3y1)-6-fﬁmmbh&roﬂiirﬂeeterocycl ic ri ng cont ai ni ng
in its backbone one,to three heteroataons sel d fromthe oup, consi sting
of 0 S and N theaFRgsobr- @)t DR aA- B LA SO Brrzpl U SUBEIT Ut od by

from1to %;@)ﬂﬁﬂﬁ&o%mﬁwﬁ 10)) C? bee nﬂﬁ&}'@n@@f@&&ﬁiﬂx@ﬁr@&e f(éolﬂitkl%s C~-to 6
al kyl, C~to C- alkoxy, C-to hi oal ky H C, to C-

al kyl ), Sanchenjecat 169 @éoramgquysz Ttmxvegs weﬂdorﬁlefogaatamay remasigh én vacuped c~ to

c3 al kyl |

akoxy G, 4t rpgRah vlatfnAbdtbony caibPede o BRI BN BRI £ %, )

c: ktf) C3 g|d¢¢hoxymeﬂ@ubstdmamgm&o-w mdmcmlbffa@djluss]bk%ze%ﬂs-tywrﬂd gs i ttocc~
, Su ~ en SUpsStL I e (6] ~

al kgnyl fﬁaﬂﬁ%mewb’&f.(?gi% g’&’@rﬁ?la ‘\a?ted@gé g 1% %14 “en L NMR kyl ,

substi t ut eGkD@&sésaG)@7 9’? kd"m gf—yé 68 ﬁ%(%@tdst(‘sé el‘i!i)a'f ¥3.7.4%Tnd, 91537 98- QY

substituted C, to an noal _or substituted ™C, to C3

am noal ¥yl ; (HRﬂHl),sﬁﬁ (Sh]eﬁ)oéjéﬁ-3 7@Nm REIR 3.73;3. 6b(m}621‘ﬁl kYT (s, 6HhStIt @tedH C~ to C-

al kyl, al kypy X subtt d C-to C6
al koxy, amﬁnohoé%w%ééggﬁ\%r{%gﬁgw S 1000 Soref AR Sy o gREEnt bt e kyl : RS
i s sel ect edoffdithyltacetalyr Ampd. Cansios (45, FO,0) Cas€i3N)H, 592, N, SMIBS tFotuid:ed
benzene ri n(g’ &%Eﬁl’ glbﬂ%’tér%% substituents X, Y and Z as shown bel ow:

15 EXAMPLE 67
3-Fluoro-5-(1-methoxymethyl-4,4-dimethyl-2-0x0-1,4-dihydro-2H-

benzo[d]}[1,3}oxazin-6-yl)-benzonitrile

A solution of 3-(4,4-dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-
y1)-5-fluorobenzonitrile (0.150 g, 0.51 mmol) in DMF (5 mL) was treated at rt with
20  sodium hydride (6.061 g, 1.53 mmol). The mixture was stirred for 30 minutes and
treated with chloromethyl methylether (0.062 g, 7.7 mmol). Upon completion of the
reaction, the reaction mixture was quenched with water (25 mL) and extracted with
ethyl acetate (3x30 mL), dried over MgSO,, and concentrated. The residue was
purified via chromatography (silica gel, 25% ethyl acetate/hexane) to give 3-fluoro-5-

25  (1-methoxymethyl-4,4-dimethyl-2-oxo-1,4-dihydro-2H-benzo{d][1,3]oxazin-6-y1)-
benzonitrile as a white solid (0.11 g, 65%): mp 169-171 °C; 'H-NMR (DMSO-d,) &
8.17 (bs, 1H), 8.03 (dt, 1H, J = 10.4, 2.13 Hz), 7.85-7.77 (m, 3H), 7.31 (d, 1H, J =
8.49 Hz), 5.33 (s, 2H), 3.35 (s, 3H), 1.7 (s, 6H); MS (APCI) m/z 341 ([M + HJ',



1 4 JIANDOecs2 ¥ Z \/~ X wherein: X is selected fromt onsi sting
of halogen, CN, C1 to C3 alkyl, substituted C- to C3 al EE‘IFRISWEQ%W

substituted al kenyl, -al kynyl, substituted al kynyl, Cl to'C‘%S (k@@/
substituted C, to C3 al koxy, C~ to C3 _thioal koxy, substituted o C3

t hi oal koxy, amno, C, to C3 am noal kyp(,)'substitut ed Ci to C3 am noal kyl,
N2, Ci to C3 perfluoroalkyl, 5 or 6 nenbered heterocyclic ring containing
in its backbone 1 to 3 heteroatons, COR, OCOR, and NRECOR, Ris H C~to C3

al kyl, sub b UL sybst i tut | ,, Cs C3

al | coxy, SZSE)S/{I fﬁt;t%eg C, ?m%fg ﬁéf(dxaé*éfz # %b’éﬁﬁﬁ@a?ﬁéﬂd‘ %’ 6‘%‘%@sti t ut ed
C- to C3 aH, AP NyT.73.RE is H, C, toC3aIkyI, or substituted C, to C3
alkyl; Y and Z are independent substituents selected fromthe group

consi sting of H, halogen, CN, NOZ, am no, am noalkyl, C- to C3 al koxy, Cl
to C3 alkyl, and Cl1 to C3 thioal kpxamerelgs a five or six nenbered ring
having in its backbone 1, 2 or 3 heteroatom; sel ected fromthe group
consi stPng of O, Rosphyricgeid g Kao-2rHE Ry Drididgdiorethyd4H-wo i ndependent
substituents sel ected f H, hal ogen, CN, NOZ2,
amino. C- to C3 alkyl, Qﬁri o t&ldx& Plthel’ IkyI OORE. and
NROORF: RF is HIo@lsoluioB3ofal-ldd- dmﬁmnmune:ddﬁydrbam&nab[la ,3]@@4{1

ami noal Kyl O QumePrtfrile & 358 e maabar T Geanbevas stded em al Kyl or

subst i t ut etiy&ide (60%GR o) 61 gR2'53 infind. OAft& snhed%%ﬁ' xﬁﬁhtes%e eac
phar rraceutl cally acceptable salt thereof. 2. A conpoun ha ?or mul a:

14 JANIS00ZMHre yas fisated with NﬂthYDCN@rOPBOSRhMM@ &2 mL,R1. Sandmw aipon
ST SR O MO BRI S ) &
al kenyl , Cznd gheCprodudtyexghcted unbélt ethyit aadtaféZ(Zk&O Giﬂ,)aldlﬁydl)dver Vo
eyeLoal ) coRle VR G 0Tkl 92 oSl B o, B yﬁ'
glskgi( I;yl edst/héxane) dtoCgive phoephakik kid @(y&yan&stmiok&-ﬂﬁ&lgh)ﬁwhmﬁnyl-t 0 C3
15 4H-benzo[d][1,3]Joxazin-2-yl ester diethyl ether as a white solid (0.064 g, 18%): mp

196-198 °C; 'H-NMR (DMSO-d,) & 8.19 (bs, 1H), 8.05 (d, 1H, J = 10.4 Hz), 7.9-7.8

(m, 3H), 7.51 (d, 1H, J = 8.41 Hz), 433-4.41 (m, 4H), 1.76 (s, 6H), 1.27 (t, 6H, J =

7.05 Hz); MS (APCI) m/z 433 (M + HI', 80%); Anal. Calc. For C,H,FN,OP: C,

58.33,H, 5.13,N, 6.48. Found: C, 58.1,H,5.11, N, 6.25.

20

EXAMPLE 69
3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo [d][1,3]oxazin-6-y])-4-fluoro-

| benzonitrile
Prepared from ({, 4-dihydro-4,4-dimethyl-2-0x0-2H-3, 1 -benzoxin-6-
25  yDboronic acid and 5-bromo-2-flucrobenzonitrile according to Procedure B. White
solid: mp 229-230 °C; 'H-NMR (DMSO0-d,) & 10.4 (s, 1H), 8.15 (dd, 1H, J = 7.39,
2.12 Hz), 7.95-7.89 (m, 1H), 7.59-7.48 (m, 3H), 6.99 (d, 1H, J = 8.1 Hz), 1.7 (s, 6H);
MS (APCI) m/z 297 (M + HJ", 100%); Anal. Calc. For C,H;FN,0,: C, 68.91, H,

4.42, N, 9.45. Found: C, 68.74, H, 4.83, N, 9.10.




substi (g 7 to C3 al koxy, C- to C3 aminoal kyl, or sub 1 to C3
am noal ky@qs RBis H C-to C3 alkyl, or substituted C, tgé@g&ﬁﬁsﬁ R3 is

H OH NH2, C-to C- alkyl, substituted C~ to C6 al kyl, tgAEéEﬂckenyl’
substi t ut ed C3 to C- al kenyl, alkynyl, substituted al kynyl RCis
H G to C3 alkyl, substituted C, to'@S al kyl, aryl, substltuted aryl, C-
to C3 al koxy, substituted Ci to C3 al koxy, C ~to C3 am noal kyl, or
substituted C~ to C3 am noal kyl; R4 is H, halogen, CN, N0O2, C ~to C6

al kyl, substituted C1 to C6 al kyl, alkynyl, substituted al kynyl, C, to C6
"al koxy, substituted C, to C~ al koxy, amno, C ~ to C6 am noal kyl, or
substituted C- to C~ am noal kyI RRAMPEETDve or six nenbered ring having
inits backbone 1, g 3 _ i | he group consisting
of SO and S02 and €€ ' 7 HEIRAZORG t yent s sel ect ed
fromthe group mm@r-Bhtongcaﬁfonlylanﬁlﬁﬂ?-gQfﬁi&rob%mc!\@é’id g@Qﬁa@%m & £1 E%l%ﬁg al ky|

1 to C3 _al kox%/ am noal
al kyl, Subgk o0 £998); mrol 316l I@lwas depyotected wsing mﬂumamﬂylamd@gt\'e 0€3 aI koxy,

substi tut eq.mgo Béﬁzgig a@idkaPﬁ)fh vgs tre&t?d %quétgﬁ%aé}étﬂ’ugx Su(PSt ! t{% Ed c 1 to

am noal kyl; R~ 1s H,
phar maceut iagdng ¢m3dwép4rhimbb §'h¢ - atrimmr dinfethyl carbﬁaoB@\lngoss 4 ifinal) wés corrpound

of the for and Rz are H R3 is
H OH, NHZrHéégd Eorryldlgﬁlygzﬂe?a?@ﬁ%l Rt tﬁﬁﬁo mbRat 39 "€ 10B keny! |
substi t ut ed2058uxtsDU§on ahhﬂatydn ofabdeien, it wasBsted tdH @A EthiddYihte (PO . R-1s
H Cltao C39(?Ik yl, substituted C, to C3 al kyl, aryl, substltute aryl, C-

to C3 aPkoxgdeds Hiet qreml%&yewe%wwe%w@xw auepes HEI aolitiora(2525 mioy

substitute 4 to C6 al kyl,
substi t ut egngoﬁ)} @S@%ﬂ@@dn@?x}(yﬁ% Th% Egl%lln{%u dfcg%a ngz%atogfaB t~ al koxy,

subst it ut edsiliva~ geb @Aaleﬂxykcheatﬂ’m:meﬁ tot Eive~ SaﬂndﬂMlMinsthgr-ditﬁyMt ituted C~
to CG amin el ected.fro consjsting of b), c),
and d): a) %glj’zié@dg ﬁ% B%cnﬁseﬁévhpf ﬁ@%@r& gi g&’ﬁ)g mH &2 73%8599’ X, Y and
Z as shown (DBSOAL,) 8 m4~cs/ TH), 9. 3R B8, 2H), 7.07-7.00 (m, 2H), 1.6 (s, 6H); MS

15 (APCD) m/z 196 ([M + HJ", 100%); Anal. Calc. For C,;H,,FNO,: C, 61.53, H, 5.16,
N, 7.18. Found: C,61.27, H, 5.37,N, 7.02.

EXAMPLE 71
6-(3-Chloro-4-fluoro-phenyl)-8-fluoro-4,4-dimethyl-1 ,4-dihydrobenzo{d]{1,3}-

20 oxazin-2-one.
To a solution of 8-fluoro-4,4-dimethyl-dihydro-benzo[d][1,3]oxazin-2-one
(0.15g, 0.77 mmol) in acetic acid (5 mL) was added dropwise a solution of bromine . . -
(0.37g, 2.31 mmol) in acetic acid (5 mL) under nitrogen at rt. After stirred for 10
minutes, the mixture was concentrated and the residue obtained was buriﬁed by a
_ 25 .silica gel column (hexane:ethyl acetate/4:1) to afford 6-bromo-8-fluoro-4,4-dimethyl-
dihydro-benzo[d][1,3Joxazin-2-one as an off-white solid (0.176g, 84%) which was
used in next step without further purification.
‘A mixture of 6-bromo-8-ﬂuoro-4,4-dimethyl-dihydro-benzo[d][l,3]oxazin-2-
one (0.176 g, 0.64 mmol), 4-fluoro-3-chloropheny! boronic acid (0.15 g, 0.84 mmol),



X i's seyg@heEssfrom the group consisting of hal ogen, gd'r(l{r( é,‘,%a al kyl,
-substituted C- to C3 al kyl, alkenyl, substituted al kenyl s&g

substituted al kynyl, Cl to C3 al koxy, substituted C- to CBjalip m)é% C~-to C3
t hi oal koxy, substituted C- to C3 thioal koxy, amno, Cl to C3 a é)al kyl ,
substituted C ~ to C3 am noal kyl, NO2;62C 1 to C3 perfluoroal kyl, 5 or 6
nmenbered heterocyclic ring containing in its backbone 1 to 3 heteroatons,
COR, OCOR, and NRECOR, Ris H, C to C3 alkyl, substituted C, to C3 al kyl,

aryl, substj - KOoxy, Sti toC3aIkox, Ci
toyCS am nogﬁ%ﬁ&%{rexgﬁgogtm%ﬁtpgﬁ %m’ p% @&angr nhyi ytnmo ' qndy SSS&RF“ZO% 115
RE i s H, ClcarborGg @IZOyg,Iermsmt)shlllMEQH) fit) aAd GRtea( K L) whs30Gied B8

i ndependent bsti.tuents Iect ed fromthe group consisting of H hal ogen,
CN, NO2, anft gk%é’ﬁf’}%’ﬁ‘k 1o Epmyigs %apI?BSNhCHOYBSt}@a@ agPk¢ fordnbugi to C3

t hi oal kOXy The reactfdn\/rmxﬁﬁﬂ'ﬁ@d’ &fB1edit6 EboRP¥mPEratue értdseﬂ%?(i%l&qg' ﬁl 86[{&% V§as

het eroatons sel ected fromthe group consisting of
cont ai nihg 8%EdorThe ReeaniedaysE e Fashediwice thitraguees| aput @i rchlmntiétemgroup

consi sting WeloT-ra Cl to al koxy,
Cl to C3 amglfrrfc))gf1 i?ﬁé bn’g\ggwﬂ%r I%aﬁm es‘é‘mn%‘irlilﬁéraé’é CPP‘P‘FQ“ﬁt(ﬁ:& ng in
i ts backbon&h@reidiewospwified yial chednetographyn(ditica 1,230 &R SEthte/MexAE) © and S

‘and cont ai ni.n d nt substituents sel ected fromthe group
consi sti ng %’fvgﬁgq%ﬂ?r(?geﬁ&rmge“&@% g dimethy}-b4dihydrabgnzo[di[ 5.3k 0 C3

al koxy, C loz@inC8 ﬁmmﬂml&y& 1d@@3§ ered ring
having in its backbone > O Sgheteroatoms ser}éq_gwr(omcﬂgﬂgroup
consi sttthg -5 & 18D, %ﬁ@i (W@Ia-ﬁﬁ Th 282 H2)g7. 8%8. 78 r(m; \I\H),lmpﬂndﬁm-

substi t uent I f e, ,
amino, Ci f%§%ﬁ§%,,f%@1§l{id@§)glﬁkg@;§ éy)’?lgfs(éygﬂ ﬁ’gza? f[M*(IﬁRE, and
NR~CORF; RF10056)H Ar@]. Gabe. 88r @)HyF,NCs OSSOt @, 67176; H; 392, §34.21 kaundard X
substi t ut eds-,a@/IH ??’3 al koxy, substituted d to C3 al koxy, C~ to C3
am noal kyl ,  or’su irfJU% C- to C3 aminoalkyl; RGis H C to C3 alkyl, or
substituted CL to CS alkyl; R'" is Hor O to c3 al kyl ; or pharmaceutically
accept aP{Nne salt thereof. 4. A conpound of the formula: R~ R RS\ ~ON O
erejn: 14 JAN 200 XAMPLE 72

6-(3-Bromo-phenyl)-4,4-dimethyl-1,4-dihydro-benzo [d][1,3]-

oxazin-2-one
Prepared from (1,4-dihydro-4,4-dimethyl-2-ox0-2H-3,1 -benzoxin-6-yl)boronic
acid and 1,3-dibrotnobenzene according to procedure B. A white solid: mp 174-175
20 °C; 'H-NMR (DMSO-d) § 10.35 (s, 1H), 7.88 (bs, 1H), 7.68 (d, 1H, J = 7.5 Hz), 7.6-
7.51 (m, 3H), 7.4 (t, 1H, J= 7.5 Hz), 6.97 (d, 1H, J = 8.57 Hz), 1.64 (s, 6H); MS (ED
m/z 331([M"], 60%), 333([M*], 60%); Anal. Calc. For|C,5H,4BrNOZ: C, 57.85, H,
4.25,N, 4.22. Found: C, 57.7, H, 4.36, N, 4.09.

25 EXAMPLE 73
4,4-Dimethyl-6-(3-trimethylsilanylethynyl-phenyl)-l,4-dihydro-

benzo[d][1,3]oxazin-2-one

A mixture of 6-(3—bromo-phenyl)-4,4-dimethyl—1,4-dihydro- ‘
benzo[d][1,3]oxazin-2-one (0.8g, 2.4 mmol), trimethylsilylacetylene (1g, 10 mmol),



116 R : is Clto C alkyl, substituted C, to to C6

al ken)Wb%(s"E%sgﬁzt uted CZ to C6 al kenyl, CZ to C~ al kynyl, Cs'(}ﬁ%oplll%ed CZto
C~ al kynyl, C3 to Cg cycl oal kyl, substituted C3 to Cg cyg IMH aryl,
substituted aryl, heterocyclic, substituted heterocyclic, man

NRBCORA; RAis H C, to C3 alkyl, substituted C~ to C3 al kyl, aryl,
substituted aryl, & to C3 al koxy substituted Cl1 to C3 al koxy, Cl to C3
am noal kyl, or substituted C, to C3 amnoalkyl; RBis H C, to C3 alkyl, or
substitute ~ 10 al kyl substltuted
C- to C6 afjel?cﬁ“s @e{‘ﬂ%gﬂf‘%’ﬁwf urg&@gﬁ.lﬁ %rt%g%f‘ @mbo ‘gﬁua'f%é@w didg kynyl |
substi t ut egh. @gkm)fhmol@inﬁ%ﬂarﬁi’nel(m L) was ﬁé&te@%nﬁér‘ﬁlﬂro eR WPl bt Wied A to C3
al kyl , aryI substituted aryl, C~ to C3 al kox substlgt uted C, to C3

al koxy, C~hews.CIharastian kyxiureowasscapled tourt aad the salvens wasireroevedy| Therd is H,

bttt el yrey P i e e (U Y b bRl el A By (B T

C~to & aﬂnnﬂdadddyﬂrme(ﬁrmsmh}at TheioegdniC, layay was saparited by Hmed?&Agsogel ect ed

fromthe gr,Qup _cons f,a) d b subst.i tuted benzene ring

cont ai ni ngA?tﬁ ﬂfﬁ’g{ {if’z%l"‘g reﬁf"&ﬁd"gi %{’{?ﬂé:& B‘i!?"oﬁ? 1 chromatograghy\her ei n: X
i s select emefcmfatmﬂec@tam) Mr&meﬁﬁle%nﬂa&xmm wiild sofid {0. W%(@%%é}l kyl,
substituted C~ to C3 al kyl, al kenyl, substituted al kenyl, ynyl

subst it ut eBIPA4 Q;M%FC 'BNMR @M 10.3(sp EH), f’ﬂf‘&ﬁm2ﬂb) T - éﬁ&(my, Ci to

gﬁ‘i ;gliloﬁi/lk, substl tu ntl?}%% edcgﬁam n?q’%@; Fgﬁéfﬁglor}’?és %ﬁp&&f@or oal kyl ,

5 or 61Grendér H(IMT,e5000y Arniat Calon ForOHAND,$i9.2 MOAcs Byaakhones¥siN, 3

het er oat ong, ( . "Ris H C-to C3 alkyl, substituted C1
to C3 al k;?‘,sz'acgg‘lhfdﬁé‘??’{}%té:@?%@?' C~ to C3 al koxy, substituted C- to C3
al koxy, C~ to C3 am noal kyl, or substituted C~ to C3 amnoalkyl; t 4 JAN
2004 117 REis H C~to C3 alkyl, or substituted C, to C3 alkyl; Y and Z
are independent substituents sel EXANMBLEM t he group consisting of H,

hal ogen, CN, NO2, ¢3¢ ] I 1104 < o C3 al kyl, and
CltoC3thioalk067@%ﬁ'ﬁx'l'g‘lgﬁ;ez@ii!@T‘Mdjime Li4 QH(&D 3 ing inits
backbokh® 1, 2, or 3 heteroatons sekm-éﬁbnleromthe group consisting of O S,

d NR6 and 4 stit ted f
oo onorhBkRbRg PRS- At S URRERB i b aste T SRR LT,
C3 al koxy, bﬁ)zoﬂdQ{lGj?oxaﬂhﬂQ&iel@Wg, Cinkol) and PR ca%nét@ (ié &cesTstC3 al kyl',

substituted C, al kyl, aryl, substl tuted aryl
anhydrous methanol was stu'red at rt under nitrogen for 4 hours The m1xture was

)

treated with ice-water (100 mL) and extracted with ethyl acetate (2x80 mL). The
20  organic layers were washed with brine and dried with MgSO,. The solvent was
removed and the title compound was obtained as a off-white solid (0.4g, 72%): mp
171-172 °C; 'H-NMR (DMSO-d,) § 10.3, (s, 1H), 7.78 (bs, 1H), 7.72-7.69 (m, 1H),
7.6-7.57 (m, 2H), 7.49-7.43 (m, 2H), 6.97 (d, 1H, J = 7.98 Hz), 4.25 (s, 1H), 1.67 (s,
6H); MS (EI) m/z 277(IM"], 100%); Anal. Calc. For C,,H,,NO,0.2 EtOAc: C, 76.56,
25 H,5.67,N,4.75. Found: C, 76.34,H, 5.4, N, 4.7. |

EXAMPLE 75
3-[3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d} [1,3]oxazin-6-y)-phenyl}-

propynenitrile




al koxy tuted C1 to G alkoxy, C1 to C3 am noal stituted
C to &&%bzﬁ%%m kyl; Ris H G to C3 alkyl, or substltﬁ(éé’gug&)/ﬁgg al kyl ;

R' is Hor ClL to C3 al kyl; or pharmaceuti caI |y accept abyg s\ her eof . 5.
A conpound of the fornula: R~ R RS\ ~ON "OR4 la R | wherel - R and RZ
are independent substituents sel ected® romthe group consisting of C~ to C~
al kyl, substituted C~ to C~ al kyl, aryl, substituted aryl, heterocyclic,
substi t ut ed het er ocycl i c, CORA, and NRBCCRA RAis H C-to C3 alkyl,

substituted C~ . r Substit. Y,
substituted C |LI(8 Kﬁ{xmg g:bM@oj’ Lo 1?\33‘?13%“ (grmj;/gﬂ%m%u‘ﬁ‘gg C~to
C3 ami noal kwds; ad 1 atsrt Iulnde@mﬂmgeﬁ:%uﬂ‘okyd:yanﬂé (S.ud3, |2t31m1)03041&n@§d1§é kyI 1
4 JAN 2004 to C~ al kyl, substituted C, to

al kyl , & ol oy k@ﬂa b | eér(-"tethwlebenyar%ﬁwethsdf 4y Aiydro-
substit Ut ecbeﬁidf&']['lyi]ox&'in- 1) ﬁ% 0.2 tinofy™ CBR)rﬁm@%hg)éhaqe%?l@t %&d@&i C to
ary stitute

al kyl, aryl, substituted to C3"al koxy,
al koxy 5C~ te ghe@bovamnirdut foy4 dropwise stastart Wietadditianothesniankawad kaated aR4 i s H,

hal ogen, ubsti t.ut ed al k | kynyl,
substi t ut ((a:(l} alu%l’tn; Ou%o ’ﬁ?ergacl% 6’%’; Wasﬁ%"f‘ﬁ?ﬂf‘é&’ ‘%i‘%gea@dy‘ﬁ‘lﬂkgéﬁ am no,
G to C~ armmk rayn poldrsolatiblS@SIOtmn)ed"thret:tpltﬁe oBiine@lak ¥dllecte® oha MRk ect ed

fromthe gr ﬂ tin {133 nd b) : %d) a substituted benzene ring
cont ai ni ng FH& s"t" Waht s a%apzn% Uhd fticheel ealump (hexatg:eshyhher ei n: X

s sel ectedobhom e g %éﬁ:t&%ﬁip%ﬁdd% oRlosphiAaeN éﬁ}.ﬁc‘%ef«’@l %;nﬁ' LKyl

substituted C, to substitute [

subst i th e@lél"ﬁy@mmé@la@) élﬂ@é)(é& 11BuB3T (¢, UHEBA7.65 (d, dI—I:?J =a|7k80]>ly), C~-to C3

subst i tut e SRS B, Lo 1L G20 5ER0. AR A Bt TS o

rrenbered hétﬁr((dcyﬁjye l’551§z};(6fﬂ18(ldnll'm,g]1=r8 19t Hz)p 28KB06¥); M3 CEF HhyeBes 0at ons,
ﬁ‘gﬂuﬁﬁm Ris H C~to C3 alkyl, substituted C ~ to C3
al kyI aryl( ituted aryl, C~to C3

15 EXAMPLE 76
6- (3-Fluoro-S-mtro-phenyl)-4 4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one

Prepared from (1 ,4-dihydro-4,4-dimethyl-2-oxo-2H-3, 1-benzoxin-6-yl)boronic

acid and 1-bromo-3-fluoro-5-nitrobenzene according to procedure B. A yellow solid:

mp 260-261 °C; 'H-NMR (DMSO-d,) § 10.4 (s, 1H), 8.37 (bs, 1H), 8.14-8.05 (m,

20 2H), 7.77-7.74 (m, 2H), 7.01 (d, 1H, J=7.94 Hz), 1.7 (s, 6H); MS (ESI) m/z 315([M -

HJ', 100%); Anal. Calc. For C,H,;FN,O,: C, 60.76, H, 4.14, N, 8.86. Found: C,
60.34, H, 4.2, N, 8.61.

EXAMPLE 77
25 6-(3-Chloro-5-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo [d] [1;3] oxazin-2-

one
Prepared from (1,4-dihydro-4,4-dimethyl-2-oxo0-2H-3,1-benzoxin-6-yl)boronic
~ acid and 1-bromo-3-chloro-5-fluorobenzene according to procedure B. A white solid: -

mp 193-194 °C; 'H-NMR (DMSO-dy) § 10.4 (s, 1H), 7.67-7.64 (m, 3H), 7.61-7.57



al | cox tuted C ~ to C3 al koxy, C, to C3 am noal kyl, or substituted
C~t y‘&%g}r%‘?gﬂ:l)al kyl; REis H C, to C3 alkyl, or subst i tRETAIS00A1823 C3

al kyl; Y and Z are |ndependent substituents sel ected fromthe group

consi sting of H, halogen, CN, NOz, am no, am noal kyl, Cl1 tdrOBNazUway, C1
to C3 alkyl, and C~ to C3 thioal koxy&653md b) a five or six nenbered ring
having in its backbone 1, 2, or 3 heteroatons selected fromthe group
consisting of O S, and NR6 and containing one or two i ndependent
substituen om.t.h roup_consi sting of H, hal ogen, CN, NOz,

ani no, C-~ EI% § ?CZ{JEF:”J@ ]th gﬁga{ﬁk@ey/ &72(Hp) OB 4ni6EDaMEy(APCIRE  and
NRCORF;  * BOS([MANHIQQ40%§; A3k a:aﬁch r oal gyl to C3

al kyl , ary% substng?ut edy.a © ¢ ﬁ’&@ Ié %ﬁ#ﬁu%&é% ?5

al koxy, oyl €3 62, 8BrideAt- k)ﬁ‘}/46@r substl tut ed. C ~ to C3 ani noal kyl ; RG is H,
C, to C3 alkyl, or substituted C, to C3 alkyl; R~ is Hor C- to C3 al kyl;
or pharmaceutically acceptable salt thereof. 6. A compound of the formula:
R-R B\ ,ON "OR4 Rs | wher EXAMPLE 38 sel ected fromthe group

consi sting of Cz, 0 Cr substltuted CZ to C~ al kenyl CZto C6

al kynyl , subSEFmgr%s Y 1-20Rorhdrdihydyo: 25 -benze{d] (163 bxa substi t ut ed
C3 to Cg cycl oal kyl ; RZ is sel ect q,qn{ hd he group consisti ng of aryl,
substituted aryl, heterocyclic, substituted heterocyclic, CORA and
NRBCORA; RA i s Hepared frgm (B4-ditwgiro-4, wimthxlmm -ABF-3 11 hefiox-BWA)bordhit!

substitute . ted ~toCSaIkox C- to C3
ani noal kyl &I%?Ndshgsgtlﬁ gf@m@‘]&t%%%% ch OKV ce F‘SI?‘SAI—Wh‘(-‘S-thé oR al kyl, or

subst i Hut €565 °6; CB—WR)(DMS@dg)SS H.4 @11ENH22 % IH) (§“158qu 1), SWRsti tut ed
C-to C~ y t substl tut ed ;)r al kynyl ,
substit ut 2{?§ }Py:ﬁfl FP%#C?’QZ% Ig>Iéz (As1Hy J 8.9 Hep la7| (éyﬁH) MBsESTUed C~ to C3

al kyl, ary3L1([dubsH],t 100eg. Aniil C lrto Y, t
al koxy, C tom% a]m noggi é.N r subsglc{iutéy@( q%@ IH:‘n lgggﬂ%ﬁ %)R4 i s H,
hal ogen, 023 B398 N8k, substituted C ~ to C~ alkyl, alkynyl,

substituted al kynyl, C~ to C~ aI koxy, substituted G to C- al koxy, am no,
C~ to C6 am noal kyl, or substituted
15 EXAMPLE 79

6-(3,5-Din”itro-phenyl)-4,4-dimethyl-1 ,4-dihydro—benzo[d][1,3] 0xazin-2-one

Prepared from (1 ,4-dihydro-4,4-dimethy1-2-oxo-2H-3,1-benzoxin-6-yl)boronic
acid and 1-bromo-3,5-dinitrobenzene according to procedure B. A yellow solid: mp
297-298 °C; 'H-NMR (DMSO-d) & 10.4 (s, 1H),8.88 (d, 2H, J = 1.98 Hz), 8.78 (bs,

20 1H), 7.78-7.82 (m, 2H), 7.04 (d, 1H, J = 823 Hz), 1.7 (s, 6H); MS (APCI) m/z
343([M - HJ, 100%); Anal. Calc. For CieHsN;O.:  C, 55.98, H, 3.82, N, 12.24.
Found: C, 55.65,H, 3.7, N, 11.92.

EXAMPLE 80
25 3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo [d][1,3]oxazin-6-yI)-

isophthalonitrile
Prepared from (1 ,4-dihydro-4,4-dimethyl-2-oxo-2H-3,1

-benzoxin-6-yl)boronic
acid and 5-bromoisophthalonitrile according to procedure B. A white solid: mp 288-

289 °C; "H-NMR (DMSO-d) 5 10.4 (s, 1H), 8.58 (s, 2H), 8.40 (d, 1H, J = 0.77 Hz),



C, to Gwvoamiessral kyl ; 14 JAN 200 120 RS is selected fromdihgsi ,lqm

consi sting of a) and b): a) a substituted benzene ring containing the

- substituents X, Y and Z as shown below. x wherein: X is selected fromthe
group consisting of halogen, CN, C ~ t? C3 al kyl, substituf ddJAN 2008 C3

al kyl, al kenyl, substituted al kenyl, Rynyl , Substituted al kynyl, O to C3
al koxy, substituted C ~ to C3 al koxy, Ci to C3 thioal koxy, substituted C ~
to C3 thioal koxy, amno, C~ to C3 am noal kyl, substituted C, to C3

am noal kyl ,7.840275 Gn,LH)06. 8B (DeHl b 4@roghk cyclic
ring containin |§1P‘n|ts? bac(boneJl(gto KZt(ser%o %ﬁ%&gﬁ@% e NRECOR;
Ris H C- 4’6‘ leaFes/t 1 HsN8XH i 65H,6d @64t9@ Tﬂ234%3 RY112.6ar Younds ubséd. tayt ed aryl,
Cl to C3 algk ,Nstgﬁltuted C to C3 alkoxy, C, to C3 aninoalkyl, or
substltuted C~ to’ am noal kyl; REis H C~ to C3 alkyl, or substituted C~
to C3 alkyl; Y and Z are |ndependent substituents sel ect ed fromthe group
consi sti.ng of H, hal ogen, am no, am noal kyl, C~ to C3 al koxy, C-
to C3 alskyl and C-to C3 th| oal kEWﬂE b) a five or six nenbered ring
having in it4§4JMjﬁKﬂh SONH ,

consi sting of O : TEY

subst i tuent s sebect edeCFU@?n t heOfgr ou;ﬁ (édmgne;phml)eﬁ Himailﬁqugemh &), NOZ,

am no, angﬁi I ah kox oal k CCRE and
NR~CORF RF i Hﬁ %&m"%%ﬁe Og%g’ b? S ol utf‘é’gb"écﬁ ‘g’é‘z‘%:@ !{WK 0.5 rhd |

subst i t ut eetmaqlwm DDAF t(6 1GB) &takaiegassaijbﬁfdxﬁdxté gerr mtd)ﬂ@ﬁ ﬁéakegxe/n é to CG3
am noal1 yl n F R~ is H, al kyl ,

td C3.am noal ky
or substi tut@&eltab;t% (léé gq‘ﬁkﬂs T&%@“?agt‘ql} rBixtuee wagcagdedato ke and mated with

phar maceut iiakdtyr EOCHID abE@ Ba nd he fornmul a: 1
4 JAN 2004 |21 rR R 9 O N pliat Q%@(&b ‘Z%Aﬂ&g%%g“g&’%l& Tal'8s C3 to C8

cycl oal kyl S?ﬂaraé"(ﬁlbé‘talﬂ!edt‘éﬂh @&nﬁ Oar@gdf@ﬂCGMgﬂCkyl After removal of solvent, the

residue was purified by a silica gel column (hexane:ethyl acetate/1:1) to give the title

compound as a white solid (60 mg, 23%): mp 223-224 °C; 'H-NMR (DMSO-dy) 6

15 104 (s, 1H), 9.13 (s, 1H), 8.45 (s, 1H), 7.94 (bs, 1H), 7.67-7.61 (m, 4H), 7.53 (t, 1H,
J=7.68 Hz), 7.00 (d, 1H, J = 8.81 Hz), 1.7 (s, 6H); MS (APCI) m/z 337([M + HT,
100%); Anal. Calc. For C,,H,(N,0,80.25 H,0: C, 66.94, H 4.88, N, 8.22. Found:
C, 66.57,H, 4.65, N, 7.92.

20 EXAMPLE 82
6-(3-Fluoro-5-methoxy—phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d] [1,3)oxazin-2-

one
Prepared from (1 ,4-dihydro-4,4—dimethyl-2-oxo—2H-3,1-benzoxin-6-y1)boronic
acid and 3-bromo-5-fluoroanisole according to procedure B. A white solid: mp 181-
25 182 °C; 'H-NMR (DMSO-dy) & 10.4 (s, 1H), 7.62-7.59 (m, 2H), 7.13-7.06 (m, 2H),
6.97-6.94 (d, 1H, J = 8.89 Hz), 6.80 (dt, 1H, J = 10.95, 2.12 Hz), 3.8 (s, 3H), 1.7 (s,
6H); MS (EST) m/z 302 (M + HJ', 100%); Anal. Cale. For C,,;H,;FNO,0.1 H,0: C,
67.36, H, 5.39, N, 4.62. Found: C, 67.1 1, H, 5.44,N, 4.48.



R3 is MoOdkesi2, C, to C~ alkyl, substituted C, to C6 apk¥lusodiigio C6

al kenyl, substituted C3 to C~ al kenyl, al kynyl, substituted al kynyl, or
CORD, RCis H C, to C3 alkyl, substituted C~ to C3 al kyl ¥ 4augN, 2004
substituted aryl, G to C3 al koxy, supstituted C, to C3 al koxy, C, to C3
am noal kyl, or substituted C ~ to C3"am noal kyl; R4 is H hal ogen, CN, NOz,
C~-to C6 al kyl, substituted C1 to C6 al kyl, al kynyl, substituted al kynyl,
C~ to C- al koxy, substituted C1 to C6 al koxy, am no, Cl1 to C6 am noal kyl,
or substituted C1 to C- am noal kykxsRfprisgsel ected fromthe group
consisting of a) and b): a) a substituted benzene ring containing the
substituents X, $Cofducrod<rifinovgmdthylphenyd)-didedimetiyl-X.d-dihgdroect ed from t he
group consi sting of hal ogen, zofdtrit Cé%n- kxl substituted G to C3

al kyl, al kenyl, substituted a ubstituted al kynyl, C~to C3

al koxy, substi | t @t@dredlfrbnt((b 4€E3h3airck-@)45d1m€ihjll 1- ax&:zmshu @@&Jsﬂw,y&mﬁiﬁd tuted C ~
to C3 '[EI oal | m no C3 am npal kyl subst it ut ed to C3

anmi noal Ryl 2% d b%mﬂ? %gu?i'@rSFWB?ISE‘FWYIIbm@n%Pccﬁf%ﬁép@&e%@! & oéycl ic ring
cont ai ni ng ts ﬁhme@qﬁ I%- COR, RDis
H C to vJ'H"te SBﬁd Qgﬁgg{l?fgutjcedﬁG to ng)g}d%’?w 'substi Rg‘} aryl, C~
to C3 al koﬂy73 'é%bBIZH)LﬁéE(COIHt-b—%8Mc@@9 (dO,Ht.b’-‘ 8338Hnj,rlda(b,l61-l M

FubeL Lt ek 2SRRI, fEpboory ENGS Sl aadiasiiEL Lt e ©

sel ect ed f Fonnd:h@, 59ty 300,16i4s06. ng of H, hal ogen, CN, NO2, ami no,

am noal ﬁy C~to G alkoxy, C~to C alkyl, and C1 to C3 thioal koxy;
and b)1 five or six menbered ring having in its backbone 1, 2, or 3

het eroat oms sel ected fromthe gropRaAR@ISEgEi ng of O S, and NR6 and

contai ning one or two independent substituents selected fromthe group
consi sti ng ¢EGrBrama-pypidin-3eyl)-4, mefém-hé-dlhf)’dro{b@nIMd]@I,R}plxaziﬁ;z—dm C3 al koxy,

C, to C3 am noa I\JMF , Substituted

C, to C3 al kyl, b&%kﬁedgg%bif‘% Ar y'?‘etﬁ%i%ok%%(}él ]P&%??‘m' i fqnt‘ft ed C~ to

C3 al koxy, aGH ahd 3(53d1hnmmpmdﬁyd accardugub@tdcteaure@ Qx wihite @1@%&‘@@' fbcdg lel ls H,
to al ky

(C):; Lﬁaﬁagg ’%/ ',%%?é@?@%ﬁ%ﬁgﬁ@ tELy ﬁé’?e@f YH{}] =A. é:g‘ﬁg&oﬁfﬁj(doﬂ}{t #e& formul a:

R~ R2 RS \ 2:00 H¥:), 8@0R¢ 183 = 2.02 Hz), 7.72-7.68 (m, 2H), 6.99 (d, 1H, J = 8.1 Hz), 1.7
(s, 6H); MS (APCI) m/z 333([M + HJ', 100%), 335(I[M + HJ", 100%); Anal. Calc. For
CisH,BIN,O,: C, 54.07, H, 3.93, N, 8.41. Found: C, 54.15, H, 3.89, N, 8.31.

20 EXAMPLE 85
6-(5-Bromo-1-oxy-pyridin-3-yl)-4,4-dimethyl-1 »4-dihydro-benzo[d][1,3]oxazin-2-

one ‘

A mixture of 6-(5-bromo-pyridin-3-yl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one (0.34g, 1 mmol), hydrogen peroxide (30%, 5 'mL) in acetic
25 .acid (5 mL) was heated at 60 °C for 3 hours. The reaction mixture was cooled to rt
and neutralized by addition of a cold saturated sodium bicarbonate éolution. The
white precipitate obtained was collected on a filter, washed with distilled water and

dried to afford the title compound as a white solid (0.35g, 100%): mp 157-159 °C; 'H- -
NMR (DMSO-dy) 6 10.4 (s, 1H), 8.69 (s, 1H), 8.53 (s, 1H), 7.99 (s, 1H), 7.73-7.69



| wher av@oo/857F RZ and are selected fromthe group consi $riskedfizgezl to C3
al kyl and substituted C, to C3 alkyl, or Rl and RZ are fused to form a
carbon-based 3 to 6 menbered sat ur at ed spirocyclic ring; R8 JANRIOACH, NHz,
Cl to C- alkyl, substituted C- to C6_ %I_(yl or CORD, R-is H Cl to G

al kyl, or C~ to C3 alkoxy; R4 is H, halogen, CN, N2, C- to C3 al kyl,
substituted C- to C3 alkyl, C~ to C3 al koxy, or substituted C- to C3

al koxy; RS is selected fromthe group consisting of a), b) and c): a) a
substitute em we aj g Jefg tdhgy lganys I A 04 123 x
3 4 Y5 Glmb X ( :Hél hal o enjq)%fil @Q Mg%églrﬁ%v349(%+%§ @302& NC2,
Cl to C3 péﬂsiq MoT@sll I49@/°) Mrﬂf@ﬂ &ar ﬁeHeBd‘éz@elZ BHOL r@ 45010, B, AiaOgN, n | ts
backbone 1+t l, to C3 thioalkoxy; Y is H halogen, CN,
NOz, C1 tgl&%gpﬁ%%%égnﬁ Cg\cgrkyl or C~ to C3 thioal koxy; b) a five
menbered ring of the structure: V\/nereln Uis O S, or NR-'; X is selected

fromthg group consi sting of hal ogw N2, C-to C3 alkyl, and C ~ to
C3 al koxy; Y' is selected fromth 88nsi st | ng of Hand C-to C3
al kyl; and C¥-(3-CyjatioSeMidees-pHeryl 4xafim&t|h 1-%&61@%&0% 1 0oiPleqln: X is

CX2; XZ I s hal ogen, al koxy l; or
.phar maceutical ly accept abl e cﬂthXYhh@*@tﬂTt-bufyl ester

A mixture of 3-(4,4-d1methy1-2-oxo-l,4-d1hydto-2H-benzo[d][1,3]oxazin-6-

y1)-3-fluorobenzonitrile (0.3g, ~1 mmol), di-tert-butyl dicarbonate (0.33g, 1.5 mmol),

10  and DMAP (50mg) in anhydrous acetonitrile was stirred at 1t under nitrogen for 4
minutes. The reaction mixture was washed with 1IN aqueous HCI, brine, dried
(MgSO0,). After removal of solvent, the title compound was obtained as a white solid
(0.25g, 63%): mp 139-140 °C; 'H-NMR (CDCl,-d,) § 7.66-7.63 (m, 2H), 7.53-7.48
(m, 2H), 7.38-7.35 (m, 2H), 1.79 (s, 6H), 1.62 (s, 9H); MS (APCI) m/z 289([M - HT,

15 100%); Anal. Calc. For C,,H,,FN,0,: C, 66.66, H, 5.34, N, 7.07. Found: C, 66.7, H,
541,N, 7.

EXAMPLE 87
5-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo{d][1,3] oxazin-6-yl)-2-fluoro-

20 benzonitrile
Prepared from (1 ,4—dihydro-4,4-dimethy1-2-oxo-2H-3,1-benzoxin—6-y1)boronic
acid and 1-bromo-2-fluorobenzonitrile according to procedure B. A white solid: mp
255-256 °C; '"H-NMR (DMSO-d,) § 10.4 (s, 1H), 8.30 (dd, 1H, J = 6.15, 2.41 Hz),
8.12-8.07 (m, 1H), 7.76-7.58 (m, 3H), 6.97 (d, 1H, J = 8.22 Hz), 1.7 (s, 6H); MS
25 (APCI) m/z 297 ((M+H]', 100%); Anal. Calc. For C,;H,,;FN,0,0.1 H,0: C, 68.50,
- H,4.46, N, 9.40. Found: C, 68.27,H, 4.81, N, 9.1.



14JA 4 9. A conmpound of the formula: R~ R2 RS R4 Rs |
whe %8926’/&5]’? and are selected fromthe group consi sh:néasgﬁmégl to C3

al kyI and substituted C1 to C3 alkyl, or R and RZ are f eﬂ ho forma
carbon-based 3 to 6 nmenbered sat urat ed spirocyclic ring; 4 KO0OH, NH2,
C~ to C~ alkyl, substituted C, to C~@8kyl, or CORC, R~is H, C, to C3

al kyl, or C~ to C3 al koxy; R4 is H, halogen, CN, N2, Ci to C3 al kyl,
substituted C ~to C3 alkyl, C1 to C3 al koxy, or substituted Cl to C3

al koxy; R5 is a six nmenbered rinq?w §4ructure X1 N~ wherein: X is N
or pharmaceutical Iy acceptable sa ereo 10. The compound according to
claim 2, wher&{8Fluitro-#d-ditnetGyl-2-0xdéb,4adilydro-28sbedzol d] {163] o kazint-6-y86 al kyl , C3

to Cg cycl oal kyl, substituted G3 cycl o%lkyl aryl, substrtuted aryI
het erocycli c, substituted het M‘ca €or NRBOCORA; RCis H, Cl to C3
al kyl, substi tusaho%(md{ﬁ?dxalwhlm sox§12b153 uibeﬁz%sé B-Yhborbhic I Rid3 al koxy,
substituted C~ to C3 al koxy Cﬁ am noal , m %gt?rt ulfeagl Cl to C3

ani noal Ryl Was prepayes\fropn 8- bzczso &fluogoﬂ‘* m@p@gbﬁhy@wbemm][lcs]exam Z~ al kyl ,

substitute e %o C~ al koxy, substituted C1 to C- al koxy,
amno, Cl 939("36 %&ﬁr %Q%f %ubstltut ed Cl1 to C- am noal kyl; RS is the

five or six menfiee atle cmnmunms picpared fidmod Auero-(1 \A/cuxlhy’dld@@&rtﬂ&@m ppbstituents

lected f H, hal , C t
S aiyr - Sherbr T} bR e o i Bty ot s ingian 4.
wher ei n:  Rprdcsddre BR~A| »stuté sofid: fh Cg 260-281 kgl - mmmy )% 165(’:&50%'}@' kyl,

aryl, substituted ary C-to al koxy, substitute oxy, C1

to C3 aRi ndaiisi 1Hof slu‘BSItI?)t §tddd.dH 4’01@3 Hai h62ddy I1H, R& 157H,1.%al ogen,
N, NO2, Cy) 058R! 6] 1.75WP8H; MSSEI e SO2(E72500); Andh Eic o KOXY:
C\sH, FN,0,S0.45 H,0: C, 58.04, H, 3.86, N, 9.02 Found: C, 58.4, H, 3.89, N,
8.63.

15 EXAMPLE 89
3-Fluoro-5-(8-fluoro-4,4-dimethyl-2-o0xo-1,4-dihydro-2H-b enzofd}[1,3]oxazin-6-

yl)-benzonitrile

Prepared from 8-fluoro-(1,4-dihydro-4,4-dimethyl-2-0x0-2H-3,1-benzoxin-6-
yDboronic acid and 5-bromo-3-ﬂuorobenzonitrile according to procedure B. A white
20  solid: mp 256-257 °C; 'H-NMR (DMSO0-dg) & 10.5 (s, 1H), 8;20 (bs, 1H), 8.06 (dt,
1H, J = 10.48, 2.16 Hz), 7.85-7.82 (m, 1H), 7.7 (dd, 1H, J=11.89, 1.81 Hz), 7.63 G,
1H), 1.7 (s, 6H); MS (EI) m/z 314(I]M"], 60%).

EXAMPLE 90

25 5-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo [d][1,3]oxazin-6-yl)-thiophene-3-

carbonitrile

Prepared according to procedure B from (1,4-dihydro-4,4-dimethyl-2-ox0-2H-

3,1-benzoxin-6-yl)boronic acid and 2-bromo-4-thiophenecarbonitrile. An off-white



subst i twb@ﬂmggmto C~ al koxy, amno, C~ to C- am noal kyl, p@&qsddhgidat ut ed C~
to C6 aminoalkyl; RSis a) or b): a) the substituted benzene rrng, where

X is selected from the group consisting of halogen, CN, CF4tgs r‘p@i\l kyl ,
substituted C, to C3 alkyl, C-to C3 gl koxy, substituted C~ to al koxy,
C~ to C3 thioal koxy, substituted C~ 0 T3 t hi oal koxy, amno, C~ to C3

am noal kyl, substituted d to C3 am noal kyl, N02, C~ to C3 perfluoroalkyl,
5 rnenbered heterocyclic ring containing in its backbone 1 to 3

het er oat 0mge}iORy, $¥5349. @ Nﬂﬁ@? e uhstituents
sel ected frgrln t he group con5| stin I\'{‘SB ar9ha ogeﬁ ll%%%o%% ﬁ%:f g al koxy,
Cl to C3 allgl, 8837n$i7 @~ 11 & <CB3 tHr),Ghb k@x VH Jor 1.bHz),h&6§7.54e(day 158, BBbEr ed

ring, wherej _t p tituents are selected from

t he group ?odn'% S‘p%?‘o Sﬁgﬁ*@ge%ﬁ&%ﬁ- kﬁ%ﬂﬁj}ﬁ’ﬁé% SRS 3 al kyl, and C~
to C3 al koxy. 12 The corrpound according to claimb5, wherein: 14 JAN 2QO0
126 R = RZ and are selected fromthe group consisting of G to C3 al kyl
and subsgtituted C~ to C3 al kyI NH2, C~ to C~ al kyl,
substituted C~toCGaIkyI ME?H to C3 alkyl, or C, to C3
al koxy; R4 is H hale NOZ C~toCSaIkyI substltuted C~1to C3
al kyl, C ~ tBCg32Upeay~-0%g-1,81playqros 20[d] Xazin:6ryl)-thinghere-3e| ect ed
from the group consi stl ng of a) DlarBéef:: @) the substl tuted benzene ring
of the formula shown below. X 3" 47—Y 5 Wwherein: XIS hal ogen, CN, C~ to
C3 al koxy, Cl1t é\l@?l, f 0 nber.ed

het erocyclic ri gaﬁgﬁ%ﬁéﬁ?\g i rﬁ"‘??‘é‘% %g% dh&}(a{o 4 %é%:reﬁs?ﬁ

C3 t hi oal kdxlybenzewin-¢-ybotanichadid gt 2-b@ino- N(ﬂnpplenedatboﬁ&ml k& yff-fhite t 0 C3

aher e 18 Sotks b 0204 {3 BRI Bhidolfg s M BoRD R Sh T 63 TEL | ngoof
hal ogen, CM=NOHz),(5% on,03)al .k (m, K 70R (8,011 a8 k%a,, 1.63(s, 6H); MS(-
ESI) m/z 283 (M-H)".

to

EXAMPLE 92
15 6-(1,2,4-thiadiazol-3-yl-phenyl)-4,4-dimethyl-1,4-dihydro-benzo [d}{1,3] oxazin-Ze

one

A mixture of 5-[3-bromo-phenyl]-[1,3,4]oxathiazole-2-one (21.25 g, 823
mmol), ethylcyano formate (32.5 mL, 329 mmol) in o-xylene (500 mL) was heated to
150 °C for 60 hours. After the solvent was removed from the reaction mixture, the
20 product was recrystallized from ethanol to give .3-[3-bromo-phcnyl]-
[1,2,4]thiadiazole-5-carboxylic acid ethyl ester as white crystals (17.5 g, 68%): mp
87-90 °C; ‘_H-NMR (CDCL,) 5 8.53 (t, 1H, J=1.76 Hz), 8.28 (dt, IH, J=54, 1.2 Hz),
7.62 (dq, 1H, J= 5.1, 1.0 Hz), 7.36 (t, 1H, J= 7.9 Hz), 4.55 (g, 2H, J=7.1 Hz), 1.48
(t 3H, J = 7.1 Hz); MS ((+)APCI) [M+H]" @ m/z 313/315. Anal. Calc. For

25 C,H;BIN,O;S: C, 42.19, H, 2.90, N, 8.94. Found: C, 41.81, H, 3.08, N, 8.78.
A mixture of 3-[3—bromo-phenyl]-[1,2,4]thiadiazole-S-carboxylic acid ethyl
ester (16.8 g, 53.5 mmol), sodium hydroxide (2.4 g, 58.8 mmol), distilled water (120



Y' |s fron1the gr oup con5|st|ng of Hand Cl1 to is H
or C to ?g& ﬁ( and c) the six nenbered ring of the S?r%ﬁ%ég?fémz? 14 JAN

2004 127 X1 N~ vvherel n: Xl is CX2; X2 is halogen, CN, C~ §9 %ﬁ)al koxy, or
NQZ; or pharmaceutically accept abl e salt thereof. 13. The co d
according to claim1l1, wherein: R and TRz are fused to formthe carbon-based
3 to 6 nmenbered saturated spirocyclic ring; R3is H OH NHz, C-to C-

al kyl, substituted C, to C~ alkyl, or CORD, R~ is H, CltoC3aIkyI or C~

[0S 2oy B bued b 99N R I o 48R BB ©

sel ected fram ctdﬁ»&dgfoOtdmnC@sm}jeﬁdturé’lg (chnc&)trateld) hydecioric #id t(f‘@ rﬁﬁp%alst Ut ed
benzene r|n é the formula shown below. x 3' 4' Y 5 wherein: Xis

hal ogen, apg) thezreagtiop,tyixtuge-rerhisaied 1 1RQ FC fpm hows. (Theaglusier Magor oal kyl |
5 rrenbered Jagkgrtg Shi | er oat ons,
or Cl to C3 thi oalcal?oxygmgaﬁrc]ﬂ%\r/g:aga %E%cg&oggh é%}\lpﬁﬁ}égpf%i gﬂfg r’l‘sﬁlgéoxy C~
to C3 alSkylcompmegd orgapicdgyerhivera Mlaebﬁsl with)distitled friatee (mm)mmcand idrigd ofert he

structure: §'6 Jﬁ%@&%f\&aﬁ%ﬁ VE aslrg \?ed aj{#bk&ogphe%y]]-?[ ,ZN%adla:zolg Svva%eI ect ed

fromthe groép tonsi's
obtained as white needles (12.7 g, 9%) mp 69-71 °C; 'H-NMR (CDCl,) & 9.89 (s,
1H), 8.52 (t, 1H, J= 1.8 Hz), 8.28 (dt, 1H, J= 5.2, 1.3 Hz), 7.61 (dq, 1H, /=49, 1.1
Hz), 7.35 (t, 1H, J= 7.9 Hz); MS ((+)APCI) M+H]" @ m/z 241/243. Anal. Calc. For
10 CeH,BN,S: C, 39.85,H,2.09,N, 11.62. Found: C, 39.82, H, 2.43, N, 11.33.
According to procedure B, (1,4-dihydro-4,4-dimethyl-2-oxo-2H-3,1-
benzoxazin-6-yl)boronic  acid was coupled with  3-[3-bromo-phenyl]-
[1,2,4]thiadiazole to yield 6-(1,2,4-thiadiazol-3-yl-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]-oxazin-2-one as an off-white solid (0.5 g, 35%): mp 214-216 °C; 'H-
15 ~NMR (DMSO-dy) 8 10.40 (s, 1H), 10.36 (s, 1H), 8.49 (s, 1H), 8.23 (d, 1H, J = 7.7
Hz), 7.83 (d, 1H, J = 7.9 Hz), 7.66 - 7.61 (m, 3H), 7.02 (t, 1H, J = 4.4 Hz), 1.70 (s,
6H); MS ((HAPCI) [M+H]* @ m/z 338. |

EXAMPLE 93
20 6-(3-Fluoro-5-thiophen-3-yl-phenyl)-4,4-dimehtyl-1,4-dihydro- .

benzo{d]{1,3]oxazin-2-one

Prepared  from 6-~(3-bromo-5-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3 Joxazin-2-one and 3-thiophene boronic acid according to procedure B. A
brownish-orange solid: mp 200-203 °C; 'H-NMR (CDCL,) & 8.62 (s, 1H), 7.53 (q,

25 1H,J/=14Hz), 750, 1H,J=15Hz),749 4, 1H, J = 2.0 Hz), 7.45 - 7.40 (m,
1H), 7.35 (4, 1H, J= 1.8 Hz), 7.27 - 7.24 (m, 2 H), 7.15 (dt, 1H, J= 5.8, 2.0 Hz), 6.94
(d, 1H, J = 8.2 Hz), 1.80 (s, 6H); MS ((APCI) {(M-H] @ m/z 352. Anal. Calc. For
CH,FNO,50.50 H,O: C, 66.28, H, 4.73, N, 3.87. Found: C, 66.54, H, 5.03, N,
3.52.



C to &P Rldsyh, and Cl to C3 alkoxy; Y' is selected frorpd sdbh%ﬂ%
consi sting o%qH and C, to C3 alkyl; R is Hor C~-to C3 al and c) the

six menbered ring of the structure: X~ N~ wherein: X1 |sf3§z\,mt
hal ogen, CN, C, to C3 al koxy, or NOz;, _or pharmaceutically |l e salt

t hereof. 14. The conpound accordi ng %8 -cl ai m 1, wherein: R- and RZ are
fused to formthe carbon-based 6 nenbered saturat ed spirocyclic ring; R3 is
H OH NHz, G alkyl, substituted G alkyl, or CORD, R~is H C~to C3

al kyl, or C~to C3 alkoxy; R4 is H, halogen, NO2, CN, or Cl1 to C3 alkyl; RS
I's the substituted benzene ring a) of the formula: x 3 4 Y 5 1 4 JAN
2004 129 wherein: X is selected fﬂww%oup consi sting of hal ogen, CN,
Cl al koxy,

het erocycl i ‘ = A
according to claimb5, mherecﬂbogrhcacﬂzeﬁnﬂltﬂre@te% R3 S H O—l NH2, Ci1
al kyl , substltuted C~ al kyl , or C3 alkyl, or C, to C3

al koxy: R4 is H> toltiogesf 6?@9‘?‘0‘@141 d”é‘Fth@ 1f"@‘lﬁéma‘q’%%[d][hé]qxszmﬁé)@ubst i tuted
b df
enzene ri Qggnm 304{ m}r{&@ 4nd rtéﬂél(ﬁ(tnﬁ(h Cﬁrlpﬂospﬁmégalmﬁlw&)g?&% ?&1& she rom

the group 'sting of hal ogen ered
het er ocycl inctohiengy(40whkY ‘easnstmad dndmtaeﬂmyf:mmgam fog23 mik- T ml&zsmlh&ic'anY is Hor
hal ogen. was added sequentially 1-t-butoxycarbonylpyrrole-2-boronic acid (1.4 g, 7.0 mmol) in
absolute ethanol (10 mL) and potassium carbonate (0.94 g, 7.0 mmol) in water (10
10 mL). The mixture was heated at 80 °C for 16 h and allowed to cool to rt. The
reaction mixture was poured into aqueous saturated sodium bicarbonate solution (100
mL) and extracted with ethyl acetate (3 x 100 mL). The organic layers were
combined, washed with water (100 mL) and brine (50 mL) and dried over magnesium
sulfate. The solution was filtered, concentrated in vacuo, and the residue was purified
15 by flash column chromatography on silica gel (30% ethyl acetate/hexane) to give the
title compound as an off-white powder (0.7 g, 62%): mp 176 °C. 'H NMR (CDCl,) &
1.40 (s, 9 H), 1.73 (5,6 H), 6.17 (dd, 1 H,J=1.8, 3.3 Hz), 6.22 (dd, 1 H, J=3.3, 3.3
Hz), 6.77 (d,1 H,J=8.1 Hz), 7.13(d, 1 H,J= 1.8 Hz), 7.23 (dd, 1 H, J= 1.8, 8.1
Hz), 7.33 (dd, 1 H, J = 1.8, 3.3 Hz), 7.69 (bs, 1 H). MS ((-) ESI) m/ 341 [M-HJ.
20 Anal Calcd for C;Hp,N,0,: C, 66.65; H, 6.48; N, 8.18. Found: C, 65.46; H, .6.51;

. N, 7.74.
EXAMPLE 95
2-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo [d] [1,3] oxazin-6-yI)-5-nitro-
25 pyrrole-1-carboxylic acid tert-butyl ester

To a solution of 2-(4,4-dimethyl-2-oxo0-1,4-dihydro-2H-benzo [d] [1,3]oxazin-
6-yl)-pyrrole-1-carboxylic acid tert-butyl ester (0.7 g, 2.0 mmol) in acetonitrile (25
ml) and dichloromethane (1 mL) at room temperature was added silver nitrate (0.37
g, 2.1 mmol). After 5 min, acetyl chlqride (0.15 mL, 2.0 mmol) in acetonitrile (3 mL)



16. The conpound according to claim1l, wherein: R and RZ are fused to form
the carbon-based 6 nenbered saturated spirocyclic ring; R3 s H OH, NHz,

Cl al kyl, substituted C~ alkyl, or CORC, R~is H C, to C3 NZ(B'_f C to
C3 al koxy R4 is H, halogen, NO2, CN, or C~- to C3 alkyl; RS |s the five
menbered ring b) having the structure: x' Y U 14 JAN Q04 130 wherein: U
iIs O S, or NH X is halogen, CN, or NO2, provided that when Uis NH then
X is not CN, Y is Hor C-to C3 al kyl-®r- a pharnmaceutically acceptable
salt thereof. 17. The conpound according to claimsS, wherein: R = R2 and
are CH3; R3is H OH NH2, C- alkyl, substituted C, alkyl, or CORc; R~ is
H Ci to C3 alkyl, or C~ to C3 alkoxy R4 is H halogen, NO2, CN, or C to
C3 al kyl; Rwassaddpe and vke palntien was riloyedyo s for® hheTtes reactianr mixtute Was U
wherein: Uis a provi ded that when U

SN " hen PR, PRRB0 ML) oot iAottt (50 ke e Suea | y
sp 2 I S e SO 85 Sy A 7
14 JAN 2004 ’Ifbs(}alultmm@vas,&iltamtbommtnsaibém ettub nodthdresiguowas pantéedby Aigstof
A GE TR NN
] - oxazi n- 2- QRfeh &Ednieha Rbl %%F}WI llce%até/hg)'(e{ﬁ%ttggive nadl po\f’gﬂound as a bright

yellow powder (350 mg, 45%): mp 125 °C. 'H NMR (CDCL,) & 1.47 (s, 9 H), 1.75 (s,

6 H), 6.26 (d, 1 H, J=4.2 Hz), 6.87 (d, 1 H, J=8.1 Hz), 7.19 (d, 1 H, J = 4.2 Hz),

7.34(d, 1 H,J=2Hz), 7.4 (dd, 1 H, /= 1.8, 8.1 Hz), 8.17 (bs, 1 H). MS ((+) APCI)

10 m/z388 [M+H]". Anal. Caled for C,;H,N,O5 C, 58.91; H, 5.46; N, 10.85. Found:
C, 58.4; H, 5.55; N, 10.18.

EXAMPLE 96
- 4,4-Dimethyl-6-(5-nitro-1H-pyrrol-2-yl)-1.4- dihydrobenzo [d][1,3]oxazin-2-one
15 2-(4,4-dimethyl-2-ox0-1,4-dihydro-2H-benzo [d] [1,3] oxazin-6-yl)-5-nitro-

pyrrole-1-carboxylic acid tert-butyl ester (0.7 g, 1.8 mmol) was placed in a 25 mL
round bottomed flask stoppered with a rubber septum and equipped with nitrogen
inlet and a needle to allow gaseous outflow. A vigorous flow of nitrogen was
maintained as the flask was placed in an oil bath and heated to 180 °C . After 10 min

20  at this temperature, the flask was removed from the oil bath and allowed to cool to rt.
The brown residue was washed into a larger flask with dichloromethane/ethyl acetate
and adsorbed onto a small amount of silica gel. Purification by flash column
chromatography on silica gel (60% ethyl acetate/hexane) gave the title compound as a
brown powder (200 mg, 40%): mp 265 °C (dec). 'H NMR (DMSO-d,) & 1.65 (s, 6

25 H),6.81(d,1H,/=44Hz),6.90(d, 1H,J=8.6Hz),7.25(d, 1 H,J=4.2 Hz), 7.79
(dd, 1 H,J=2, 83 Hz), 791 (d, 1 H, J=2 Hz), 10.37 (s, 1 H), 13.17 (bs, 1 H). MS
((-) ESI) m/z 286 [M-H]. Anal. Caled for C H,,N,O,: C, 58.53; H, 4.56; N, 14.63.
Found: C, 58.25; H, 5.10; N, 12.57. |
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25. Usevoboksszr conpound according to any of clains 1 to 3&rn®pesahs
acceptable salt, in preparing a nedicanent for admnistration to a
manmal i an subj ect, wherein said conpound treats hornone-ddpdhdemm4

neopl asti ¢ di sease in said nannalian_zﬁpject. 26. The use according to
cl aim 25, wherein said hornone-dependént neopl astic disease is sel ected
fromthe group consisting of uterine nmyonetrial fibroids, endonetriosis,
beni gn prostatic hypertrophy; carcinomas and adenocarci nonas' of the

endonet r i uRilicealr (0% NRA Sbetats/Rb:Ahs) gRVOBE MR coRbbiial R%Y vl BRI0i oma.  27.
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U]Tg X &LC alcg ajc J L L;':c?i']o-(-:z-o}ospljro[dl ]l-be]nzox\a{]zmeL 1-<\:/y]cloh]exall]-6-;'Jl])-2- ] ] ]

| wr mhb] X] V] V] ] ca] ca] cMa] ca] ca] ]Ctﬁ] Abfeh ftrifd 2l ga]4ca] ca] calU] ca] ca] ca]ca]c
‘ca%m%%—&

a] ca\/] cal ca]ca]calc”a Ucnalc
vy" 1<} vpkf a\ WirhBrepdrad adcprdiriecta] Rradeduere d Bpmaspiro-(4, 1’-cyclohexane-1,4-dihydro-

de et e eslan oantee ek, eislsslialishasl il o
U craU] ca] mm\&paézsaz}m EBNMRIDMEGA,) 5 10.41(s, 1H), 7.98-7.97 (d, 1H, J=3.9
15 Hz), 7.67-7.60 (m, 3H), 6.97-6.94 (d, 1H, J = 8.3 Hz), 1.98-1.92 (m, 4H), 1.74-1.64 (m,
5H), 1.45-1.21 (m, 1H). MS (EI) m/z 324 (M"). Anal. Calc. For C,iH,N,0,S 1/2 H,0:
C, 65.08; H, 5.04; N, 8.18. Found: C, 64.84; H, 5.09; N,8.40.

EXAMPLE 110
20 5-(1, 2-Dihydro-2-oxospiro(4H-3, 1-benzoxazine-4,1-cyclohexan}-6-yl)-4-methyl-2-

thiophenecabonitrile

Prepared according to Procedure B from spiro-(4, 1°-cyclohexane-1,4-dihydro-
2-ox0-2H-3,1-benzoxazin-6-yl) boronic acid and 2-bromo-3-methyl-5-cyanothiophene.
White powder: mp 200-203 °C. 'H-NMR (DMSO-d,) 8 10.4 (s, 1H), 7.85 (s, 1H), 7.43-

25  7.40 (m, 2H), 7.0 (d, 1H, J = 8.8 Hz), 2.27 (s,3 H), 2.00-1.62 (m, 9H), 1.42-1.23 (m,
1H). MS(EI) m/z 338 (M"). Anal. Calc. For C,;H,,N,0,S: C, 67.43; H, 5.36, N, 8.28.
Found: C, 67.12; H, 5.45; N, 8.05.
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mp 164165 °8, THENMR(DMSO- -4 5 10.33 (s, 1H), 7.56 (m, 1H), 7.25-7.45 (m,

4H), 6.98 (d, 1H, J = 8.7 Hz), 1.64 (s, 6H).

EXAMPLE 118
15 3-(4.4-Dimethyl-2-0x0-1.4-dihydro-2H-benzo[d][1,3]-0xazin-6-

yDphenylacetonitrile
Prepared from 3-bromophenylacetonitrile and (1,4-dihydro-4,4-dimethyl-2-

oxo-2H-3,1-benzoxazin-6-yl)boronic acid. White solid: mp 188-190 °C; 'H-NMR

(DMSO- dg) 8 10.33 (s, 1H), 7.62 (m, 2H), 7.55 (m, 2H), 7.48 (d, 1H, J = 8.00 Hz),
20 733 (d, 1H, J=7.57 Hz), 6.99 (d, 1H, J = 8.81 Hz), 4.09 (s, 2H), 1.67 (s, 6H); MS

m/z 291(M-H).

Anal. Calc. For CH,(N,0,:0.3 H,0: C,72.61, H, 5.62, N, 9.41. Found: C, 73.00, H,

5.43,N, 8.81
EXAMPLE 119
25 5-(4,4-Dimethyl-2-0xo0-1.4-dihydro-2H-benzo[d][1.3]oxazin-6-y])-furan-2-
carbonitrile

The title compound was prepared according to the procedure B from 2-bromo-
5-cyanofuran (1.0 g, 5.6 mmol) (J. Med. Chem. (1997), 40(23), 3804-3819) and (1,4-
dihydro-4,4-dimethyl-2-ox0-2H-3,1-benzoxazin-6-yl)boronic acid (1.8 g, 8.18 mmol)
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5 EXAMPLE 120
3-(4,4-Dimethyl-2-o0x0-1,4-dihydro-2H-benzo [d][1, 3]oxazm-6-yl)-2 fluoro-

, benzonitrile
A solution of 3-bromo-2-fluorobenzoic acid (0.219 g, 1 mmol) in dry
methanol (5 mL) under nitrogen was treated with trimethylorthoformate (0.22 mL, 2
10 mmol) and p-foluencsulfonic acid (catalytic amount), and then heated under reflux.
After 16 h, the mixture was evaporated and the residue partitioned between water and
Et,O. the orgahic layer was washed with sat. sodium hydrogen carbonate solution,
water, brine, dried (MgSO,) and evaporated to give methyl 3-bromo-2-fluorobenzoate
(0.195 g, 0.84 mmol, 84%): 'H-NMR (CDCL,) & 7.90 - 7.85 (m, 1H), 7.71 - 7.65 (m,
15 1H),7.10 (dt, 1H, J=8.0, 1.0 Hz), 3.94 (s, 3H): MS (EI) 232 M.
A solution of the last cited compound (3.077 g, 13.2 mmol) in dry toluene (80
mL) at -78°C under nitrogen was treated with a di-iso-butylaluminum hydride in
toluene (1M, 15.7 mL, 15.7 mmol). After 1 h at -78°C, the mixture was quenched
with aqlieous HC1 (3M, 16 mL). The mixture was warmed to RT, partitioned between
20 EtOAc/H20, the aqueous layer was re-extracted with EtOAc, and the combined
organic layers were washed with water, dried (MgSO,) and evaporated to afford 3-
bromo-2-fluorobenzaldehyde (2.63 g, 12.9 mmol, 98%), which was used without
further purification: '"H-NMR (CDCI,) 5 10.35 (s, 1H), 7.82 (m, 2H), 7.18 (t, 7.8 Hz).
A mixture of the last cited compound (2.63 g, 12.9 mmol), hydroxylamine
25  hydrochloride (1.0g, 14 mmol) and potassium acetate (1.37 g, 14 mmol) was placed in
ethanol/H,0 (60 mL, 8:2) and the mixture was heated under reflux. After 30 min. the
mixture was cooled, evaporated and partitioned between EtOAc and water. The
organic layer was washed with brine, dried (MgSO,) and evaporated to give 3-bromo-

2-fluorobenzaldoxime which was used without further characterization.
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organic layer was washed with sat. sodium carbonate solution, brine, dried (MgSO4)
and evaporated. The residue was then dissolved in acetonitrile (50 mL), treated with
copper acetate (0.2 g) and heated under reflux. After 16 h, the mixture was cooled
10 and evaporated. The residue was partitioned between water and EtOAc, the organic
layer was then washed with dilute sulfuric acid (IN), water, brine, dried MgSO,) and
evaporated. The residue was then subjected to column chromatography (SiO,,
EtOAc/hexane, gradient elution), and then crystallized from EtOAc-hexane to afford
the title compound (0.176 g, 0.59 mmol, 17%) as a white solid: mp. 192-198 °C; 'H-
15 NMR (CDCLy) 8 9.15 (s, 1H), 7.69 - 7.58 (m, 2H), 7.42 - 7.31 (m, 3H), 6.99 (d, 1H, J
=8.2 Hz), 1.78 (s, 6H); MS (()ESI) 297 [M + HJ".

EXAMPLE 121 - PHARMACOLOGY
The compounds of this invention were tested in the relevént assay as described
20  below and their poténcy are in the range of 0.01 nM to 5 pM in the in vitro assays and
0.001 to 300 mg/kg in the in vivo assays.

Table 1
25 Potency of the selected cyclocarbamate derivatives as PR antagonists in some

in vitro and in vivo models:
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5 Decidualization .
Compound R, R, R, IC,, M)  IC,, (mg/kg)
1 3-cyano-4- Me Me 55 80%@1**
10 fluorophenyl
2 3-fluoro-5- ' Me Me 54 50%@1
trifluormethyl-
phenyl
15
3 3-fluorophenyl Me Me 6 80%@3
4 3,5-dichloro- Me Me 134 60%@1
phenyl
20
5 5-cyano-2- Me Me 68 60%@1
fluorophenyl
6 3-fluoro-5- Me Me 11.5 50%@1
25 nitrophenyl
7 4-(2-cyano- Me Me 30 75%@3
furyl)
30 8 3-bromo-5- Me Me 11 50%@3

fluorophenyl
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11 5-(2-cyanothio- spxrocyclohexyl . 12 50%@10
phenyl)
10 12 5-(2-cyanothio- Me Me 19 3.34+0.22
~ phenyl)
13 3-bromopheny! Me Me 11.5 3
15 14 °  3-chloro-5-fluoro- Me Me 22 50%@3
phenyl
15 3-cyano-5-fluoro-  cyclopropyl cyclopropyl 22 3
phenyl
20
16 5-~(3-bromo- Me Me 26 - 50%@3
pyridyl)
17 4-(2-cyanothio- Me Me - 127 234046
25 phenyl)
18 5-(2-cyano-4- Me  Me 523 15
methylthiophenyl) :
30 .19 3-cyano-5-fluoro- Me  Me 13.8 0.35
phenyl
20 3-chloro-4-fluoro- Me Me 37 1
phenyl

35
ND, not determined; **Percentage inhibition at the dose specified
40 A. Im-vitro biology

The in-vitro biology is determined by (1) competitive

Radioligand Binding: using the A-form of the human progesterone receptor with
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Mais, D.E.; Torres, A.; Glodman, M.E,, Nonsteroidal human progesterone receptor

modulators from the marine alga cymoplia barbata, J. Steroid Biochem. Mol. Biol.,
10 1992, 41, 733-738.

2. PRE-luciferase assay in CV-1 cells

The object of this assay is to determine a compound’s
progestational or antiprogestational potency based on its effect on PRE-luciferase
reporter activity in CV-1 cells co-transfected with human PR and PRE-luéiferasg

15  plasmids. The materials methods used in the assay are as follows.

a. Medium: The growth medium was as follows:

DMEM (BioWhittaker) containing 10% (v/v) fetal bovine serum (heat inactivated),
0.1 mM MEM non-eésential amino acids, 100U/ml penicillin, 100mg/ml
streptomycin, and 2 mM GlutaMax (GIBCO, BRL). The experimental medium was

20  as follows: DMEM (BioWnhittaker), phenol red-free, containing 10% (v/v) charcoal-
stripped fetal bovine serum (heat-inactivated), 0.1 mM MEM non-essential amino
acids, 100U/m! penicillin, 100mg/ml streptomycin, and 2 mM GlutaMax (GIBCO,
BRL).

b. Cell culture, transfection, treatment, and luciferase

25  assay
Stock CV-1 cells are maintained in growth medium.
Co-transfection is done using 1.2x107 cells, 5 mg pLEM plasmid with hPR-B inserted
at Sphl and BamH1 sites, 10 mg pGL3 plasmid with two PREs upstream of the
luciferase sequence, and 50 mg sonicated calf thymus DNA as carrier DNA in 250 ml.
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S10%4| 4| & ) oﬂcbﬁ%@%% @rdmega; Madson, WI) is added to each well and the plates are
shaken for 15 min in a Titer Plate Shaker (Lab Line Instrument, Inc.). Luciferase
10 activity is measured using luciferase reagents from Promega.

c. Analysis of Results:

Each treatment consists of at least 4 replicates. Log
transformed data are used for analysis of variance and nonlinear dose response curve
fitting for both agonist and antagonist modes. Huber weighting is used to

15 downweight the effects of outliers. ECy, or IC;, values are calculated from the
retransformed values. JMP software (SAS Institute, Inc.) is used for both one-way

analysis of variance and non-linear response analyses.

d. Reference Compounds:

Progesterone and trimegestone are reference progestins and
20 RUA486 is the reference antiprogestin. All reference compounds are run in full dose-

response curves and the EC,, or IC;, values are calculated.

Table 2. Estimated ECsg, standard error (SE), and 95% confidence intervals
(CY) for reference progestins from three individual studies

25 )
EC50 95% CI
Compound Exp. (nM) SE lower upper
Progesterone 1 0.616 0.026 0.509 0.746
2 0.402 0.019 0.323 0.501

30 3 0.486 0.028 0.371 0.637
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Table 3. Estimated ICsy, standard error (SE), and 95% confident interval (CD
for the antiprogestin, RU486 from three individual studies

Compound Exp. {(nM) SE lower upper
RU486 1 0.028 0.002 0.019 0.042
2 0.037 0.002 0.029 = 0.048

3 0.019 0.001 0.013 0.027

Progestational activity: Compounds that increase PRE-luciferase activity
significantly (p<0.05) compared to vehicle control are considered active.

Antiprogestational activity: Compounds that decrease 3 nM progesterone
induced PRE-luciferase activity significantly (p<0.05)

ECs,: Concentration of a compound that gives half-maximal increase PRE-
luciferase activity (default-nM) with SE.

IC;y: Concentration of a compound that gives half-maximal decrease in 3 nM
progesterone induced PRE-luciferase activity (default-nM) with SE.

3. T47D cell proliferation assay

The objective of this assay is the determination of
progestational and antiprogestational potency by using a cell proliferation assay in
T47D cells. A compound’s effect on DNA synthesis in T47D cells is measured. The

materials and methods used in this assay are as follows.

a. Growth medium: DMEM:F12 (1:1)
(GIBCO, BRL) supplemented with 10% (v/v) fetal bovine serum-(not heat-
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atment medium: ssential

Medium (MEM) (#51200-038GIBCO, BRL) phenol red-free supplemented with 0.5%
charcoal stripped fetal bovine serum, 100U/ml penicillin, 200 mg/m] streptomyecin,
and 2 mM GlutaMax (GIBCO, BRL).
c._Cell culture

Stock T47 D cells are maintained in growth medium. For BrdU incorporation
assay, cells are plated in 96-well plates (Falcon, Becton Dickinson Labware) at 10,000
cells/well in growth medium. After overnight incubation, the medium is changed to
treatment medium and cells are cultured for an additional 24 hr before treatment.
Stock compounds are dissolved in appropriate vehicle (100% ethanol or 50%
ethanol/50% DMSO), subsequently diluted in treatment medium and added to the
cells. Progestin and antiprogestin reference compounds are run in full dose-response
curves. The final concentration of vehicle is 0.1%. In control wells, cells receive
vehicle only. Antiprogestins are tested in the presence of 0.03 nM trimegestone, the
reference progestin agonist. Twenty-four hours after treatment, the medium is
discarded and cells are labeled with 10 mM BrdU (Amersham Life Science, Arlington
Heights, IL) in treatment medium for 4 hr.

d._Cell Proliferation Assay

At the end of BrdU labeling, the medium is removed and BrdU
incorporation is measured using a cell proliferation ELISA kit (#RPN 250, Amersham
Life Science) according to manufacturer’s instructions. Briefly, cells are fixed in an
ethanol containing fixative for 30 min, followed by incubation in a blocking buffer for
30 min to reduce background. Peroxidase-labeled anti-BrdU antibody is added to the
wells and incubated for 60 min. The cells are rinsed three times with PBS and
incubated with 3,3°5,5’-tetramethylbenzidine (TMB) substrate for 10-20 min
depending upon the potency of tested compounds. Then 25 ul of 1 M sulfuric acid is
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is used to downweight the effects of outliers. EC, or IC,, values are calculated from
the retransformed values. JMP software (SAS Institute, Inc.) is used for both one-way
analysis of variance and non-linear dose response analyses in both single dose and

dose response studies.

10 f. Reference Compounds:

Trimegestone and medroxyprogesterone acetate (MPA) are reference
progestins and RU486 is the reference antiprogestin. All reference compounds are

run in full dose-response curves and the ECy, or IC,, values are calculated.

15  Table 4. Estimated EC5g, standard error (SE), and 95% confidence intervals
(CD) for individual studies

ECs, ' 95% C1
Compound Exp (nM) SE lower _ upper
20  Trimegestone 1 0.017 0.003 0.007 0.040
2 0.014 0.001 0.011 0.017
3 0.019 0.001 0.016 0.024
MPA 1 0.019 0.001 0.013 0.027
25 2 0.017 0.001 0.011 0.024

Table 5. Estimated ICs, standard error, and 95% confident interval for the
antiprogestin, RU486

30 ICs, 95% CI
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4. T47D cell alkaline phosphatase assay

10 . The purpose of this assay is to identify progestins or antiprogestins by
determining a compound’s effect on alkaline phosphatase activity in T47D cells. The
maferials and methods used in this assay are as follows.

a. Culture medium: DMEM:F12 (1:1) (GIBCO, BRL)

supplemented with 5% (v/v) charcoal stripped fetal bovine serum (not heat-inactivated),

15 100U/ml penicillin, 100 pg/m] streptomycin, and 2 mM GlutaMax (GIBCO, BRL).
b. Alkaline phosphatase assay buffer:
1. 0.1 M Tris-HCl, pH 9.8, containing 0.2% Triton X-100

1. 0.1 M Tris-HCI, pH 9.8 containing 4 mM p-nitrophenyl phosphate
(Sigma).
20 ' c.  Cell Culture and Treatment:

, Frozen T47D cells were thawed in a 37°C water _
) bath and diluted to 280,000 cells/m] in culture medium. To each well in a 96-well .plate_ o
(Falcon, Becton Dickinson Labware), 180 ul of diluted cell suspension was added.
Twenty pl of reference or test compounds diluted in the culture medium was then added
25  toeach well. When testing for progestin antagonist activity, reference antiprogestins or
test compounds were added in the presence of 1 nM progesterone. The cells were
incubated at 37°C in a 5% CO,/humidified atmosphere for 24 hr.
' d. Alkaline Phosphatase Enzyme Assay:
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For reference and test compounds, a dose response curve

is generated for dose (X-axis) vs. the rate of enzyme reaction (slope) (Y-axis). Square
root-transformed data are used for analysis of variance and nonlinear dose response

10 curve fitting for both agonist and antagonist modes. Huber weighting is used to
downweight the effects of outliers. EC,, or IC,, values are calculated from the
retransformed values. JMP software (SAS Institute, Inc.) is used for both one-way
analysis of variance and non-linear dose response analyses in both single dose and dose
response studies.

15 f. Reference Compounds:

Progesterone and trimegestone are reference progestins and RUA486 is the
reference antiprogestin. All reference compounds are run in full dose response curves

and the EC,; or IC,, values are calculated.

20  Table 6. Estimated EC5(, standard error (SE), and 95% confidence intervals
(CI) for reference progestins from three independent experiments

EC50 95% CI
Compound Exp. (nM) SE lower upper
25 _
Progesterone 1 0.839 0.030 0.706 0.996
2 0.639 0.006 0.611 0.669
3 1.286 0.029 1.158 1.429

30  Trimegestone 1 0.084 0.002 0.076 0.091
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IC 50 95% ClI
Compound Exp (nM) SE lower upper
10 RU486 1 0.103 0.002 0.092 0.115
2 0.120 0.001 0.115 0.126
) 3 0.094 0.007 0.066 0.134

15 B. In-vivo Biology
The primary in-vivo assay is the rat decidualization mode! which may be used
to determine progestational effects of both agonists and antagonists. The secondary -
In-vivo assay is the rat ovulation inhibition model which is under development and

hence the protocol is un-available.

20 1. Rat decidualization assay The objective of this procedure is used to

evaluate the effect of progestins and antiprogestins on rat uterine decidualization and
compare the relative potencies of various test compounds. The materials and methods
;o used in this assay are as follows.
a. Methods: Test compounds are dissolved in 100% ethanol
25  and mixed with com oil (vehicle). Stock solutions of the test compounds in oil
(MazolaTM) are then prepared by heating (~80 OC) the mixture to evaporé.te ethanol.
Test compounds are subsequently diluted with 100% com oil or 10% ethanol in cormn
oil prior to the treatment of animals. No difference in decidual response was found
when these two vehicles were corhpared.

30 b. Animals (RACUC protocol #5002)
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Ovariectomized mature female Sprague-Dawley rats (~60-day old and 230g)
are obtained from Taconic (Taconic Farms, NY) following surgery. Ovariectomy is
performed at least 10 days prior to treatment to reduce circulating sex steroids.
Animals are housed under 12 hr light/dark cycle and given standarci rat chow and

5  water ad libitum.
c. Treatment
Rats are weighed and randomly assigned to groups of 4 or 5
before treatment. Test compounds in 0.2 ml vehicle are administered by
subcutaneous injection in the nape of the neck or by gavage using 0.5 ml. The

10  animals are treated once daily for seven dayé. For testing antiprogestins, animals are
given the test compounds and a EC5¢ dose of progesterone (5.6 mg/kg) during the
first three days of treatment. Following decidual stimulation, animals continue to
receive progesterone until necropsy four days later. |

d. Dosing .

15 Doses are prepared based upon mg/kg mean group body
weight. In all studies, a control group receiving vehicle is included. Determination of
dose-response curves is carried out using doses with half log increases (e.g. 0.1, 0.3,
1.0, 3.0 mg/kg...).

e. Decidual induction

20 Approximately 24 hr after the third injection, decidualization
is induced in one of the uterine horns by scratching the antimesometrial luminal
epithelium with 2 blunt 21 G needle. The contralateral homn is not scratched and
serves as an unstimulated control. Approximately 24 hr following the final treatment,
rats are sacrificed by CO2 asphyxiation and body weight measured. Uteri are removed

25  and trimmed of fat. Decidualized (D-horn) and control (C-horn) uterine horns are
weighed separately.'

f. Analysis of Results:

The increase in weight of the decidualized uterine horn is

calculated by D-horn/C-horn and logarithmic transformation is used to maximize
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weight the outlying transformed observations for both dose-response curve fitting and
one-way analysis of variance. JMP software (SAS Institute, Inc.) is used for both one-
way ANOVA and non-linear dose-response analyses.

5 g. Reference Compounds:

All progestin reference compounds were run in full dose-

response curves and the EC,, for uterine wet weight were calculated.

Table 8. Estimated ECsy, standard error (SE), and 95% confidence intervals for
10  individual studies

EC,, 95% CI

Compound Exp (mg/kg. s.c.) SE lower upper
Progesterone 1 5.50 0.77 421 7.20
15 2 6.21 1.12 441 8.76
3-Ketodesogestrel 1 0.11 0.02 0.07 0.16
2 0.10 0.05 0.11 025
3 0.06 0.03 0.03 0.14

20
Levonorgestrel 1 0.08 0.03 0.04 0.16
2 0.12 0.02 0.09 0.17
) 3 0.09 0.02 0.06 0.13
4 0.09 0.02 0.06 0.14

25
MPA 1 0.42 0.03 0.29 0.60
2 0.39 0.05 0.22 0.67
3 0.39 0.04 0.25 0.61

30
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3-Ketodesogestrel -0.10 0.02 0.07 0.14
Levonorgestrel 0.10 0.01 0.08 0.12

10
Table 10. Estimated I1Csg, standard error, and 95% confident interval for the
antiprogestin, RU 486

IC,,
(mg/kg, p.o.)

0.21

0.14

95% CI
15 SE
0.07

0.02

lower upper
0.05 0.96
0.08 0.27

Exp.
1
2

Compound

RU 486

Concentration: Compound concentration in assay(default-mg/kg body weight)
20 Route of administration: Route the compound is administered to the animals
' Body weight: Mean total animal body weight (default-kg)
D-horn: Wet weight of decidualized uterine horn (default-mg)
C-hom: Wet weight of control uterine horn (default-mg)
Decidual response: [(D-C)/C]x100%
25 Progestational activity: Compounds that induce decidualization 31gn1ﬁcant1y
(p<0.05) compared to vehicle control are considered active

Antiprogestational activity: Compounds that decrease EC;, progesterone

induced decidualization significantly (p<0.05)
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IC, for uterine weight: Concentration of compound that glves half-maximal

decrease in ECy, progesterone induced decidual response (default-mg/kg)

~ EXAMPLE 122 '
6-(3-Methoxyphenyl)spiro{4H-3,1-benzoxazine-4,1-cyclobutan]-2(1H)-one

A solution of Boc protected 4-chloroaniline (1.15g, 5 mmol) in anhydrous
THF was treated at —78 °C under a blanket of nitrogen with z-butyllithium (7.4 mL,

10 12.5 mmol). The reaction solution was then slowly warmed to —20 °C, kept stirring
for 1.5 hours, and treated with cyclobutanone (ImL, 13.4 mmol). The mixture was
warmed to 1t and quenched with brine (30 mL) and 1N aqueous hydrogen chloride
solution (10 mL) was added Ethyl acetate was added and the organic layer was
separated and dried (MgSO,). After removal of the solvent, the residue was purified

15 by flash column chromatogréphy (hexane:ethyl acetate/3:1) to give the alcohol which
was used in next step without further purification.

To a solution of above product in ethanol was added potassium hydroxide
(2g). The reaction mixture was stirred at rt for 18 hours, followed by the addition of
brine (20 mL) and a cold 1N aqueous hydrogen chloride solution (20 mL). The

20  precipitate was collected on a filter and washed with water to afford 6-
chlorospiro[4H-3,1-benzoxazine-4,1-cyclobutan]-2(1 H)-one as a white solid (0.13 g,
12% for two steps): mp 183-184 °C; MS (ESI) m/z 222 [M - HY".

A mixture of 6-chlorospiro[4H-3,1-bcnzoxazine-4,1-cyclobutan]-Z( llH)-one
(0.1g, 0.45 mmol), 3-methoxyphenyl boronic acid (0.1g, 0.66mmol), [1,1°-

25  bis(diphenylphosphino)ferrocene]dichloronickel (II) (50 mg, 0.073 mmol), potassium
phosphate (0.35g, 1.7 mmol) in dioxane (5 mL) was degassed to remove oxygen and
then heated at 85 °C under a blanket of nitrogen for 72 hours. The reaction mixture
was allowed to cool to rt. Ethyl acetate (30 mL) and brine (20 mL) were added. The
organic layer was separated and dried (MgSO,). After removal of solvent, the
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(d, 1H, J=1.6 Hz), 7.59 (dd, 1H, J=8.2, 1.5 Hz), 7.36 (4, 1E, J = 7.9 Hz), 7.27 (d,
5 1H,J=7.7Hz), 722 (d, 1H,J=2.2 Hz), 6.9 (4, 1H, J= 8.2 Hz), 6.92 (dd, 1H, J =
8.0, 2.4 Hz), 3.83 (s, 3H), 2.45-2.62(m, 4H), 1.81-2.12 (m, 2H) ); MS ((DAPCI) m/
296 [M + H".

EXAMPLE 123
10 8-Bromo-6-(3-chloro-4-ﬂuoroghenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-

benzoxazin-2-_one

To a mixture of 6-(3-chloro-4-ﬂuorophenyl)-4,4-dimethy1—1,4-dihydro-2H-
3,1-benzoxazin-2-one (0.2g, 0.65 mmol) and sodium acetate (0..1 g, 1.2 mmol) in
acetic acid (5 mL) was added, at rt under nitrogen bromine (0.04 mL, 0.78 mmol).

15 The reaction mixture was stirred for 20 hours and poured into ice water (30 mL).
The precipitate was collected on a filter and washed with water (3x5 mL) to yield 8-
bromo-6-(3-chloro-4-fluorophenyl)-4,4-dimethyl- 1 ,4-dihydro-2H-3,1-benzoxazin-2-
one as off-white solid (0.18, 72%): mp 194-195 °C; 'H-NMR (DMSO-dy) 8 9.77 (s,
1H), 8.02 (dd, 1H, J = 7.10, 1.81 Hz), 7.92 (s, 1H), 7.77 (m, 1H), 7.66 (s, 1H), 7.47-

20 7.53 (m, 1H), 1.71 (s, 6H). MS (ESI) m/z 384, 386 [M - HJ.

EXAMPLE 124

3-(8-Bromo-4,4-dimethyl-2-oxo-1,4-dihydro-2H-3,l-benzoxazin-6-yl)-5—

fluorobenzonitrile

25 Prepared according to the above procedure from 3-(4,4-dimethyl-2-0ox0-1,4-
dihydro-2H-3, 1-benzoxazin-6-y!)-5-fluorobenzonitrile (0.5g, 1.7 mmol) as an off-
white solid (0.48g, 75%): mp 216217 °C; 'H-NMR (DMSO-4;) § 9.78 (s, LH), 8.18
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(t, 1H, J = 1.6 Hz), 8.02-8.08 (m, 2H), 7.81 (m, 1H), 7.75 (d, 1H, J= 1.8 Hz), 1.66

(s, 6H). MS (ESI) m/z 373, 375 [M - H.

EXAMPLE 125

5  5-(8-Bromo-4,4-dimethyl-2-oxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-2-

fluorobenzonitrile

Prepared according to the above procedure from 5-(4,4-dimethyl-2-0x0-1,4-
dihydro-2H-3,1-benzoxazin-6-yl)-2-fluorobenzonitrile (0.2g, 0.67 mmol) as an off-
white solid (0.18g, 72%): mp 235-236 °C; 'H-NMR (DMSO-d,) § 9.78 (s, 1H), 8.38

10 (dd, 1H,J/=6.1, 2.4 Hz), 8.14-8.20 (m, 1H), 7.98 (4, 1H, J= 1.9 Hz), 7.71 (d, 1H, J
- =1.8Hz),7.62 (t, 1H, J=9.1 Hz), 1.69 (s, 6H). MS (ESI) m/z 373, 375 [M - H]".

_ EXAMPLE 126
6-(3-Bromophenyl)-1,4.4-trimethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one

15 To a solution of 6-(3-bromophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-
benzoxazin-2-one (1g, 3.0 mmol) in anhydrous DMF was added, at rt under a blarﬂcet
of nitrogen, sodium hydride (60% in mineral oil, 0.24g, 6.0 mmol). After stirring for
20 minutes, the reaction solution was treated with iodomethane and stirred for 1.5
hours. The mixture was poured into a saturated aqueous ammonium sulfate solution

.20 (40 mL) and ethyl acetate (40 mL) was added. The organic layer was separated,
dried (MgS0,), and evaporated to yield 6-(3-bromophenyl)-1,4,4-trimethyl-1,4-
dihydro-2H-3,1-benzoxazin-2-one as off-white solid (0.75g, 72%): mp 142-143 °C;
"H-NMR (DMSO-d) 8 7.93 (s, 1H), 7.71 (m, 1H), 7.65 (s, 1H), 7.55 (d, 1H, J = 8.0
Hz), 7.42 (t 1H, J= 7.7 Hz), 7.18 (d, 1H, J = 8.4 Hz), 3.35 (s, 3H), 1.67 (s, 6H). MS

25  (ESI) m/z 368, 370 [M + Na]".

EXAMPLE 127
6-(3-Fluorophenyl)-4-methyl-1,4-dihydro-2H-3,1-benzoxazin-2-one
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4-Amino-3'-fluoro[1,1'-biphenyl]-3-carbonitrile was prepared from 3-
fluorophenyl boronic acid and 2-amino-5-bromobenzonitrile according to procedure
A. A solution of 4-amino-3'-fluoro[1,1'-biphenyl]-3-carbonitrile (6.65g, 31.3 mmol)
in anhydrous THF (100 mL) was treated drop wise at rt under nitrogen with
methylmagnesium bromide (3.0 M in ether, 21 mL, 63 mmol). After addition, the
reaction mixture was heated at gentle reflux for 1.5 hours, cooled to rt, and treated
with 3N aqueous hydrogen chloride solution (30 mL). The mixture was heated at
reflux for 3 hours, cooled to ambient temperature, and adjusted to pH 5-6 by addition
of a saturated aqueous sodium carbonate solution. Ethyl acetate (100 mL) was
added, organic layer was separated and aqueous layer was extracted with ethyl
acetate (3x50 mL). The combined organic layers were dried (MgSO,) and
evaporated. The residue was purified by a silica gel column chromatography
(hexane:ethyl acetate/3:1) td afford 1-(4-amino-3'-fluoro[1,1'-biphenyl]-3-yl)ethanone
(3.1g, 43%): mp 156-157°C.

A solution of 1-(4-amino-3'-fluoro{1,1'-biphenyl}-3-yl)ethanone (3g, 13
mmol) in anhydrous methanol (60 mL) was treated at rt under nitrogen with sodium
borohydride in a portion wise manner. After addition, the reaction mixture was
stirred for 4 hours, treated with a saturated aqueous ammonium sulfate solution (50
mL) and ethyl acetate (100 mL). The organic layer was separated, dried (MgSO,)
and evaporated. The residue was purified on a silica gel column chromatography
(hexane:ethyl acetate/3:1) to yield 1-(4-amino-3'-fluoro[1,1'"-biphenyl]-3-yl)ethanol as
a white solid (2g, 67%): mp 136-137 °C.

A mixture of above alcohol (0.2g, 0.87 mmol) and triphosgene in anhydrous
THF (20 mL) was stirred at rt under nitrogen. After 15 minutes, the mixture was
treated with a saturated aqueous sodium bicarbonate solution (30 mL) and ethyl
acetate (40 mL). The organic layer was separated, dried (MgSO,), and evaporated to
give 6-(3-fluorophenyl)-4-methyl-1,4-dihydro-2H-3,1-benzoxazin-2-one as a white
solid (0.18g, 81%): mp 160-161 °C; '"H-NMR (DMSO-d;) § 10.31 (s, 1H), 7.62 (dd,
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5 ' EXAMPLE 128

3-(4,4-Dimethyl-8-methoxy-2-0x0-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-5-

fluorobenzonitrile

To a solution of 2-amino-3-methoxybenzoic acid (5g, 30 mmol) in anhydrous

THF (100 mL) was added at ambient temperature under a blanket of nitrogen

10  methylmagnesium bromide (3.0 M in THF, 50 mL, 150 mmol). The reaction mixture
was heated at 50 °C for 18 hours, cooled to rt, and treated with a saturated aqueous
ammonium chloride solution (50 mL). Ethyl acetate (100 mL) was added and
organic layer was separated, dried (MgSOJ, and evaporated. The residue was
dissolved in anhydrous THF (100 mL) and treated at ambient temperature under

15  nitrogen with 1,1’-carbonyldiimidazole (5.4g, 33 mmol). After 24 hours, the mixture
was quenched with 1N aqueous hydrogen chloride solution (30 mL). Ethyl acetate
(100 mL) was added, organic layer was separated, dried (MgS0,), and evaporated.
The residue was purified by a silica gel column chromatography (hexane:ethyl
acetate/3:1) to afford 8-methoxy-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one

20 as white solid (3.5g, 56%): MS (ESI) m/z 208 [M + HJ".

To a mixture of 8-methoxy-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazin-2-
one (2.1g, 10.1 mmol), sodium acetate (1.5g, 18 mmol) in acetic acid (30 mL) was
added bromine (0.62 mL, 12 mmol) at ambient temperature. After 30 minutes, the
solution was treated with a concentrated ammonium hydroxide solution (50 mL).

25  The precipitate was collected on a filter and washed with water (3x20 mL) to yield 6-
bromo-8-methoxy-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one (2.7g, 93%)
as off-white solid: MS (ESI) m/z 286, 288 [M + HJ".



I 10%4#& obbsesrt / PCT/US00/11822

109%&’ ()-y3. 10%& ()-! @#M 10%& ()-i J+1Ys10%G& ()-s! 1098 ()-! @s! 109%& ()-!
"109%& ()-!," "109% s & ()-! "10%; & ()- 10$sLz[<+1Ys1013QUGEN(

' 1096 ()-! X@ ! 10% ()1 N@! 10% ()-l(iZO‘VGG&' ()- @O%GE& ()-]1~\=Y510
10% & ()-! 10%/& ()-16"110% 3 & ()

llO%/&'() 10GLOGLOGE 3- 10%G& () - L} A<~\ =Ys 10!

10% /& ()-1S10% & ()-1(y' 11097 & ()-1,y' 1 10% /& ()-10% & ()-YI0% & ()-Rm ]z

X9. = 10/0 109 &A rixtufd Jf%‘l@orao&xﬁethcf -A D Hbrdethyl1=1 4- dxhydro-2H-3 1-
100&: ()-! DS@M 10%/ +/ & ()- ! DS kpMNE 10/ 0 10%

(% 10645/ +/ & %g
1092Z&' () - bepgoagin3-one G!eﬁm;ﬁmm bisgpigacolata) szop)(l 6206.3 nonelKadoz[ ON= 10/ !,

T110% ) & & ()--113 :

yM 1008 (§ "%Mlﬁ%g t/&% @Tilﬁ%é Lq?f%%l Y() 1 109%& ()-'jY. 1 10% (& ()-

@ : | 109%Z& (?1s(ﬂiph6ﬁeﬂsﬂ’u(s?:hlhd)ferrobékﬁ]!]?ﬂ&ln@x{H)I ¢hlcgnde' (lﬂodﬁinboexm,rldE—

Tov ' 105 PE e 8554 45804 PRt N Gl Yesipmsiiappoptive B O
! 10%i (& (fditrd en't&%vébxy@e%@c@al@?(&t&d)atk@@@ Mer@b‘lﬂﬁ@ &Dmitrddda( 10((

10((1X)° 1100% ") 109 ()-3 \(~_@U60,910%& ()-f10%& ()- 10%& ()-!
10%F& () -foz dmznre lefv tpeomn(n}lxwo‘ﬁsgﬂlwed fo@ael poebign temperature,

QL 10%&' (thaate W n 8 bt PSR ehdonitiR] 2B & rohor), [P14.107& () -

bis(diphenylphosphino)- ferrocene]palladium (II) chloride (1:1 complex with

10 methylene chloride, 0.5g, 0.6 mmol), and sodium carbonate (2g, 19 mmol) in water
(10 mL). The resulted solution was heated at 85 °C for 3 hours under a blanket of
nitrogen, cooled to rt, and treated with brine (50 mL). Ethyl acetate (100 mL) was
added, organic layer was separated, dried (MgSO,), and evaporated. The residue was
purified by a flash silica gel column chromatography (THF:hexane/2:3) to yield 3-

15 (4,4-dimethyl-8-methoxy-2-oxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-5-
fluorobenzonitrile as a white solid (0.6g, 33%): mp 252-253 °C; 'H-NMR (DMSO-
ds) § 9.76 (s, 1H), 8.21 (s, 1H), 8.07 (4, 1H, J = 10.6 Hz), 7.82 (m,1H), 7.39 (s 1H),
7.36 (s, 1H), 3.93 (s, 3H), 1.66 (s, 6H). MS (ESI) m/z 325 [M - HJ.

20 EXAMPLE 129
3-(4,4-Dimethyl-8-hydroxy-2-oxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-5-

fluorobenzonitrile
A mixture of 3-(4,4-dimethyl-8-methoxy-2-ox0-1,4-dihydro-2H-3,1- _
benzoxazin-6-yl)-5-fluorobenzonitrile (0.1g, 0.31 mmol), Lithium iodide (0.3g, 2.24
25 mmol) in 2,4,6-collidine was heated at reflux under nitroéen for 5 hours. The solvent
was removed in vacuo and the residue was taken in a mixture of brine (10 mL) and
ethyl acetate (30 mL). The organic layer was separated, dried (MgSO,), and
evaporated. The resultant residue was purified on a silica gel column

chromatography (hexane:ethyl acetate/1:1) to give the title compound as white plates
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Prepared according to procedure B from (1,4-dihydro-4,4-dimethyl-2-oxo-2H-

3,1-benzoxazin-6-yl)boronic acid and 2,3-difluorobenzyltriflate. A yellow solid: mp
166-167 °C; 'H-NMR (DMSO-dg) & 10.4 (s, 1H), 7.5-7.2 (m, 5H), 7.0 (m, 1H), 1.7

10 (s, 6H); MS (EI) m/z 289 ([M+H]"); Anal. Calc. For C,;H,,F,NO,: C, 66.43, H,
4.53,N, 4.84. Found: C, 66.15, H, 4.37, N, 4.64.

EXAMPLE 131
3-(1-Ethyl4 .4-dimethyl-2-0x0-1,4-dihydro-2H-benzo [d}][1,3)0xazin-6-y1)-5-

15  fluoro-benzonitrile

Prepared according to the procedure for example 125 from 3-(4,4-dimethyl-2-
oxo-1,4-dihydro-2H-benzo[d][1,3Joxazin-6-y1)-5-fluoro-benzonitrile. A white solid:
mp 154-155 °C; 'H-NMR (DMSO-dy) § 8.17 (s, 1H), 8.03 (d, 1H, J = 10.5 Hz), 7.84-
7.77 (m, 3H), 7.27 (d, 1H, J = 8.54 Hz), 3.97 (g, 2H, ] = 6.89 Hz), 1.67 (s, 6H) 1.21
20 (t, 3H, J=6.95 Hz); MS (EI) m/z 324 (]M +HJ"); Anal. Calc. For C.H,;FN,0,: C,
| 70.36, H, 5.28, N, 8.64. Found: C, 70.33, H, 5.51, N, 8.48.

_ EXAMPLE 132 .
Ig-(4,4-dimethyl-2-oxo-1,4-dihvdro-2H-3,l-benzoxazin-6-yl)pyridin-2-

25  yl]acetonitrile

Prepared according to procedure B from (1,4~djhydro-4,4-dimethy1-2-oxo-2H-

3,1-benzoxazin-6-yl)boronic acid and (6-bromo-2-pyridyl)acetonitrile (J. Org. Chem.
1988, 53, 786-790). Am off-white solid, mp 210~212 5 °C. 'H NMR (DMSO-d,)
1.68 (s, 6 H), 4.27 (s, 2 H), 700(d 1H,J= 83Hz) 734 (d,1H,J= 71Hz),
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5 EXAMPLE 133
3-(4.4-Dimethyl-2-0x0-1.4-dihydro-2H-benzo[d][1.3]-0xazin-6-y1)-5-fluoro-

phenvylacetonitrile

To a solution of 3-bromo-5-fluorobenzaldehyde(22.25g, 0.11 mole) in
methanol at rt was added NaBH,,(2.07g, 0.055 mole) stirred at rt for 2 hr. The
10 reaction was quenched with H,O, and concentrated. The residue was diluted with
diethyl ether, washed with 1 N HCl, brine, dried over MgSO,, concentrated. 3-
Bromo-5-fluorobenzyl alcohol as a colorless oil was collected (14.6 g, 65%). 'H
NMR (DMSO-dy) 8 4.50 (m, ZH), 5.44(t, 3H, J = 5.93 Hz), 7.16 (dd, 1H, J= 1.09,
8.79Hz), 7.36( s, 1H), 7.38 (dd, 1H, J=2.99, 6.15Hz); Anal. Calc. For C;HBr,FO: C,
15 41.01,H,2.95. Found: C, 41.30, H, 3.01.
To a solution of 3-Bromo-5-fluorobenzyl alcohol (2.3g, 0.011 mole) in CH,Cl,
(15mL) was added 12.4mL of 1.0M PBr, (3.33g, 0.0123 mole) in CH,Cl,, stirred for
3 hr, diluted with ether (100mL), washed with H,0 (50ml,3X), dried over MgSQO,,
concentrated. Purified by column chromatography using 1:9 ethyl acetate/hexane as
20  an eluant solvent system. 3-Bromo-5-fluorobenzyl bromide as a white crystalline
material was obtained, mp 41-43°C. '"H NMR (DMSO-d,) & 4.69 ( s, 2H), 7.52( d, 1H,
J = 1.76Hz) 7.54(d, 1H, J = 1.91 Hz), 7.56( s, 1H); MS( EI): M+. m/z 266 ; Anal.
Calc. For C;H,Br,F: C, 31.38, H, 1.88. Found: C, 31.75, H, 1.78.
To a solution of 3-bromo-5-fluorobenzyl bromide (3.2g, 0.0112 mole) in 1,4-
25  dioxane (20mL) was added a solution of KCN (0.82g, 0.013 mole) in H,0 (5mL) and
EtOH (5mL), refluxed for 2 hours. Extracted with ether, washed with brine, dried
over MgSO,, concentrated. = Column chromatography using hexane/ethyl acetate

(19:1). 3-Bromo-5-fluorophenylacetonitrile obtained was a colorless oil: 'H NMR
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6-yl)boron1c acid. A white solid was obtained and recrystallized from ethanol/ether:;
mp 218-220. 'H NMR (DMSO-d,) 8 1.67 ( s, 6H), 4.11( s, 2H ), 6.98(d, 1H, J=
8.92Hz), 7.18( d, 1H, J=9.26), 7.52-7.62( m, 3H), 10.37( s, 1H); MS( EI) M-H) m/z
309; Anal. Calcd. For CH,;FN,0,: C, 69.67, H, 4.87, N, 9.03. Found: C, 69.78, H,
10 4.97,N, 8.36.
EXAMPLE 134
3-(4.4-Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][1.3]-0xazin-6-y1)-4-fluoro-

phenyvlacetonitrile

To a solution of 5-bromo-2-fluorotoluene (15g, 0.079 mole) in CCl, (150mL)
15 was added NBS (14.2g, 0.080 mole). The resulting reaction solution was heated
under reflux with the starting material being completely consumed within 2 hr. CCl,
was removed under reduced pressure and the residue was diluted dissolved in ether,
washed with brine (3X), dried over MgSO,, concentrated. Chromatographed/hexane
yielded 5-bromo-2-fluorobenzyl bromide. The product was immediately used for the
20  reaction below.
5-Bromo-2-fluorobenzyl bromide (8.0g, 0.03 mole) was dissolved in 1,4-
Dioxane (60mL) and added to a solution of KCN (2.04g, 0.031 mole) in H,O ( 20mL)
and ethanol ( 20mL). The resulting mixture was heated under reflux for 5 h. After
cooling to rt, the product was extracted with ether ( 200mL), washed with brine, dried
25  over MgSO,, concentrated. Crystallized from ether/hexane to give 5-bromo-2-
fluorophenylacetonitrile as a white crystalline material (5.6g, 88%): mp 55-
58°C; 'H NMR (DMSO0-dy) & 4.07 (s, 2H), 7.29( t, 1H,J=9.23Hz), 7.60-7.69( m,
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and ( 1,4-dihydro-4,4-dimethyl-2-ox0-2H-3,1-benzoxaxin-6-yl)boronic acid. White
5  solid; mp 184-187 °C ; '"H NMR (DMSO-d,) 8 1.67 (s, SH), 4.11(s, 2H), 6.98(d, 1H,
J=8.92Hz), 7.36(t, 1H, J=9.13 Hz) 7.54 ( 4, 2H, J=7.91 Hz), 7.67-7.75( m, 2H),
10.37( s, 1H); MS( EI) (M-H) m/z 309; Anal. Calc. For C;H,;FN,0, : C, 69.67, H,
4.87, N, 9.03. Found: C, 68.71, H, 4.80, N, 8.54.

10 EXAMPLE 135
4.4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1.3] oxazin-6-

fluorophenylacetonitrile
Prepared according to procedure B from 4-bromo-2-fluorophenylacetonitrile
(T. Alessi A.H.P. US Patent No: 4895862) and (1,4-dihydro-4,4-dimethyl-2-oxo0-2H-
15  3,1-benzoxazin-6-yl)boronic acid. A grey solid; mp 253-256°C ‘HNMR(DMSO-
d6)5 10.35 (s,1H) 7.67 -7.49(m,5H), 6.97(d,1H;J=8.6Hz) 4.09 (s,2H) 1.67(s, 6H); MS
[M-H] m/z 309. Anal. Calc. For C,;H,,N,FO,. 0.15H20: C,69.07, H, 4.93, N, 8.95.
Found C,69.27, H 5.05, N, 8.50

20 EXAMPLE 136
2-(4,4-Dimethyl 2- oxo-1,4-dihydro-2H-benzo[d][1,3]-0xazin-6-

vDphenvlacetonitrile

Prepared according to procedure B from 2- bromophenylacetonitrile and (1, 4-
dihydro-4,4-dimethyl-2-oxo- 2H-3,1-benzoxazin-6-yl)boronic acid. White solid ; mp
25 176-179°C; 'H-NMR (DMSO-d6), * 10.31 (s, 1H), 7.53 (m, 1H), 7.48(m,2H), 7.22-
7.32(m,3H), 6.98(d,1H; J=8.0 Hz), 3.90(s,2H), 1.64(s,6H). MS (+)APCI [M+H]' m/z
=293. Anal. Calc. For CsH¢N,O,: C, 73.95, H, 5.52, N, 9.58. Found: C,73.51, H,
5.70, N, 9.39.



91" 109 ()-/ 1000 ()- -8bO0! X !, 10% U ()- & 10% U& ()-10% U& ()- Y10%
Ug ()- 10M 10M 10MD 109K ()-8 | w }[9bCO! XFs! 10% UeU&Y(x) JAN 2004
"1aFs! 10%UNU& ()- " ! FI0%F& ()--F10% U& ()--! @@OWUME ()-1, 10%

U& ()-42r OPQR z| "P10SF10% & () - 10(;J U I1:0I gog 12 EJ) Ul Fs! 10% U U& () -

"I DFs! 100QUQU&’ ()- "! DFs! 100QUQU& ()- "Fs! 10% y& () - |
"’\anG’\Plo!GS‘!(lz)%/&'()-!NS‘!lO%/&'()-!:, 10% /& ()-M, 10%/& ()-Mt
109% /& ()-L!10% & ()-tck}~?410 10/1/10%& ) - - \ |

10% & ()-Z ,10% & ()-!,$2"10% /& ()-s#10% & ()-!(S !10% /& () - aD10

10/ 1109 h& ()- ! @ 10%h& ()-!' @ 10% Q Q& ()-!!10%

EXAMPLE 137
N-[4-( 4,4-Dimethvl-2-oxo-1,4-dihvdro-2H-3.l-benzoxazin-6-vl)-2-ﬂuoro-nhenvl]-

acetamide
Prepared according to procedure B from 4’-bromo-2’-fluoroacetanilide and
5 (1,4-dihydro-4,4-dimethyl-2-oxo- 2H-3,1-benzoxazin-6-yl)boronic acid. Off white
solid ; mp 245-247°C. 'H-NMR (DMSO0-d6) *10.3 (s,1H), 9.79 (s, 1H), 7.95
(t,1H;/=8.4 Hz), 7.56-7.63(m,3H), 7.47(dd,1H J = 1.64, 8.47Hz), 6.95(d,1H; J=8.9
Hz), 2.1(s, 3H), 1.67(s,6H); MS +APCI [M+H]'m/z 329. Anal. Calc. For C,H,-N
FO,: C, 65.85, H, 5.22, N, 8.53. Found: C,65.46, H,5.24, N,8.12.

2

10

EXAMPILE 138
6i3-Fluoro-4-methoxv-Dhenvl)4.4-dimethvl-1.4-dihvdro-benzold] [1.3]oxazin-2-

one
Prepared according to procedure B from 4-bromo-2-fluoroanisole and (1, 4-
15 dihydro-4,4-dimethyl-2-oxo- 2H-3,1-benzoxazin-6-yl)boronic acid. White solid: mp
210-211°C 'H-NMR (DMSO-d6), * 10.27(s,1H), 7.52-7.60 (m,3H), 7.45(d,1H, /=8.6
Hz), 7.22 (t, 1H; J=8.9 Hz), 6.94(d,1H, J=8.8 Hz), 3.87(s,3H), 1.66(s, 6H). MS [M-
H]'m/z=300. _ Anal. Calc. For C;H,FNO,: C, 67.76, H, 5.35, N, 4.65. Found:
C,67.88, H,5.39, N, 4.70.
20
EXAMPLE 139
4.4-Dimethyl-2-oxo-1.4-dihydro-2H-benzo[d][1.3
yl)phenylacetonitrile
Prepared according to the procedure B from 3-bromophenylacetonitrile and
25 (l,4-dihydro-4,4-dimethyl-2-ox0-2H-3,1-benzoxazin-6-yl)boronic acid. White solid:
mp 188-190°C. 'H-NMR (DMSO-d6) 8 10.33(s, 1H), 7.62(m, 2H), 7.55 (m, 2H), 7.48
(d, 1H J=8.00 Hz), 7.33 (d, 1H, J=7.57Hz), 6.99 (d,1H, J=8.81 Hz) 4.09 (s, 2H), 1.67
(s, 6H); MS m/z 291(M-H). Anal. Calc.For C,;H,(N,0,)2.0.3 H20: C,72.61, H, 5.62,
N, 9.41. Found: C, 73.00, H,5.43, N, 8.81

-0Xazin-6-
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EXAMPLE 145
4-(1,4-Dihydro-4,4-dimethyl-2-oxo-2H-3,1-benzoxazin-6-yl)-2—

furancarboxaldehyde oxime

- 25 A mixture of 4-(4,4~dimethy172-oxo-1,4-dihydro-2H-benzo[d][1 »3]oxazin-6-
yl)-furan-2-carbaldehyde (2.7 g,10mmol), hydroxylamine hydrochloride (0.75 G,10.6
mmol) and sodium acetate ( 0.87 g, 10.6 mmol) was heated at reflux in 80% ethanol
(25 mL ) for 2 hours. The title compound crystallized from the cooled reaction .
mixture as tan crystals (1.5g, 52.4%): mp 236-238°C. '"H NMR (DMSO-dg) 8 11.97¢s,
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All publications cited in this specification are incorporated herein by
reference herein. While the invention has been described with reference to a
particularly preferred embodiment, it will be appreciated that modifications can be

made without departing from the spirit of the invention. Such modifications are

10  intended to fall within the scope of the appended claims.
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G N Dt 6 o S e 19,
10% - &koOxy, suﬂ.ﬂ%ted & (9 €; kSN YR 20 & bnindelkiYsor sEbsijuted COBB Cx &h(nl)aalkyl
YO0 100 6 O 30 o S il 1 U7 12
-&()- al"10% y&dd)z are 1ﬁéé%e/ﬁden&sﬁﬂst1tuents selected from the group consisting of H,
halogen, CN, NO,, amino, aminoalkyl, C, to C; alkoxy, C; to Cs alkyl, and C, to C; thioalkoxy;
or
b) a five or six membered ring having in its backbone 1, 2, or 3 heteroatoms selected
from the group consisting of O, S, SO, SO; and NR® and containing one or two independent
substituents selected from the group consisting of H, halogen, CN, NO,, amino, C; to C; alkyl,
C, to C; alkoxy, C; to C3 aminoalkyl, CORF, and NRECOR":
RF is H, C, to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to C;
alkoxy, substituted C, to C; alkoxy, C; to C; aminoalkyl, or substituted C; to C; aminoalky];
RYis H, C,; to C; alkyl, or substituted C, to C; alkyl;
R%is H or C, to C; alkyl;

or pharmaceutically acceptable salt thereof.

2. A compound of the formula:



-z10% -& ()-bb@10- - 13 0,!10%& ()-t sg 10%+! z& ()-F F MLO%+! z& () -
,z10%+! z& ()- ! @0%+! z& ()-10- -10- -bD{Y8@10- -
y, 10%+! z& ()-1"10%-z-& ()- @10%+! z& ()-& c("10%O 1 4 JAN 200%
& ()-& ,110%0z0& ()-t F3,110%! & ()-tO (4vU410 FMIO% -& ()- 10% -& ()-
3"10% -& ()- (10z+!z10z+!z10z+!'z @. @10%+! z& () -
Ny, @10%G8 ()-4ht}|[:vU410  f#10% &'é)- K f#10%& ()- FyMLO% -& ()-
S-#10% F-& ()- 7/ S-#10% q& () - As-#ldd/{&'() }z| 0bUA10 SY10%f! & ()-10 10
10 gl#10% & ()-D DL#10% -& ()-D 1/10% -& ()- Y3. 10% -& ()-G [:bU410
By' ! 10%l! & ()- S10%l! & ()-y !10%l! & ()R sllR 0%l! & ()- &810%l! & () -
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0’
$- 109! & () R*iokl, Coso %ﬁ)allkyll sqmm@t@ %) 20c§|?:{ 31’6«1@4%1 sphistisitecearyy, Ci X )Ca alkoxy,
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10%l! & () - FREtik HOW t&CE htkyl, boF &ifiuted OVPto|(s:alkyd10  f 3410%! & () -
210%! & () - §0&| 10%l! &' (%
, OH, NH,, C; to C; alkyl, substituted C, to Cs alkyl, Cs to Cg alkenyl, substituted

(10%! & ()-G S 109%& ()-G
nabedpxvM10 sf10% & () -
4, Ed- L! %! & ()- @@

C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

RCisH, C, to C; alkyl, substituted C to C; alkyl, aryl, substituted aryl, C, to C; alkoxy,
substituted C to Cs alkoxy, C to C3 aminoalkyl, or substituted C; to C; aminoalkyl,

R* is H, halogen, CN, NO,, C; to Cs alkyl, substituted C; to Cs alkyl, alkynyl, substituted
alkynyl, C, to C alkoxy, substituted C, to Cs alkoxy, amino, C; to Ce aminoalkyl, or substituted
C; to C¢ aminoalkyl,;

R’ is a five or six membered ring having in its backbone 1, 2, or 3 heteroatoms selected
from the group consisting of SO and SO, and containing one or two independent substituents
selected from the group consisting of H, halogen, CN, NO,, amino, C; to Cs alkyl, C, to C3
alkoxy, C; to C3 aminoalkyl, COR", and NR°COR;

RY is H, C, to Cs alkyl, substituted C, to Cs alkyl, aryl, substituted aryl, C, to C; alkoxy,
substituted C; to Cs alkoxy, C| to C; aminoalkyl, or substituted C, to C; aminoalkyl;

R is H, C; to Cs alkyl, or substituted C to Cs alkyl;

or pharmaceutically acceptable salt thereof.
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Ss! 10%% & C) alkeﬁSﬂO%(jq&/l(s)ubstﬁﬁtbﬁ%idy&y())rC@'Rf@' 10! 510% &' ()- X+b|[:vU410
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1 10%! & )Rb|“f H, (uin g3 alsyh/éwe%t@ (- ng&kylmv/& S@S(liuted ar:zbt%ut&@ plkoxy,

MLO%! @LO%! &
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3' 109! & E4
/aIk n l) 1 t(l ég al oXYy, Slletltuted Cito C(, alkoxy, amlno, Cito C(, aminoalk 1, or substitute
Y 5 y d

C, to C, aminoalkyl;
R’ is selected from the group consisting of a), b), c), and d):

a) a substituted benzene ring containing the substituents X, Y and Z as shown below:
r\’

X is selected from the group consisting of halogen, CN, C; to C; alkyl, substituted

wherein:

C, to Cj alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, C, to C; alkoxy,
substituted C; to C; alkoxy, C; to C; thioalkoxy, substituted C, to Cs; thioalkoxy, amino, C; to Cs
aminoalkyl, substituted C, to C; aminoalkyl, NO,, C, to C; perfluoroalkyl, 5 or 6 membered
heterocyclic ring containing in its backbone 1 to 3 heteroatoms, CORP, OCORP, and NRECORD;
RPisH, C, to C; alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C; to C;
alkoxy, substituted C; to C; alkoxy, C; to C3 aminoalkyl, or substituted C; to C3 aminoalkyl;
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c) a five membered ring having in its backbone 2 heteroatoms selected from the

group consisting of O and S and containing one or two independent substituents selected from
the group consisting of H, halogen, CN, NO;, amino, C, to C; alkyl, C; to C; alkoxy, C; to Cs
aminoalkyl, CORF, and NRYCORF; and
d) a six membered ring having in its backbone 1, 2, or 3 heteroatoms selected from
the group consisting of O, S, and NR® and containing one or two independent substituents
selected from the group consisting of H, halogen, CN, NO,, amino, C; to C; alkyl, C; to C;
alkoxy, C; to C; aminoalkyl, CORF, and NR°COR";
Rf is H, C,; to C; alkyl, substituted C; to Cs alkyl, aryl, substituted aryl, C, to Cs
alkoxy, substituted C; to C; alkoxy, C; to C; aminoalkyl, or substituted C; to C3 aminoalkyl;
RS is H, C, to C; alkyl, or substituted C, to C; alkyl;
R®is H or C; to C3 alkyl;

or pharmaceutically acceptable salt thereof.

4, A compound of the formula:
R R
RE
D8
Z
/PN
R F|23

wherein:
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RC is H, C; to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to C3 alkoxy,

substituted C, to C3 alkoxy, C; to C; aminoalkyl, or substituted C; to C; aminoalky],

R*is H, halogen, CN, NO,, C, to Cg alkyl, substituted C; to C; alkyl, alkynyl, substituted
alkynyl, C; to C¢ alkoxy, substituted C; to C¢ alkoxy, amino, C; to Cg aminoalkyl, or substituted
C, to C¢, aminoalkyl,

R’ is selected from the group consisting of a) and b):

a) a substituted benzene ring containing the substituents X, Y and Z as shown below:

f\’|
.

X is selected from the group consisting of halogen, CN, C, to Cs alkyl, substituted

wherein:

C, to Cs alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, C; to Cs alkoxy,
substituted C, to C; alkoxy, C, to Cs thioalkoxy, substituted C; to C; thioalkoxy, amino, C; to C;
aminoalkyl, substituted C; to C3 aminoalkyl, NO,, C, to C; perfluoroalkyl, 5 or 6 membered
heterocyclic ring containing in its backbone 1 to 3 heteroatoms, CORP, OCORP, and NRECORP:;
RPisH, Cito C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to Cs
alkoxy, substituted C, to C; alkoxy, C; to C; aminoalkyl, or substituted C; to C; aminoalkyl;
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R 1s H : to C3 alkyl, or substltuted C; to Cs alkyl;

R®is H or C; to C; alkyl;

or pharmaceutically acceptable salt thereof.

5. A compound of the formula:
R R
R5
D8
= /g
/N0
R* ||?3
I
wherein:

R' and R? are independent substituents selected from the group consisting of C; to Cg
alkyl, substituted C; to C, alkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic,
COR", and NR®COR",

R*is H, C; to Cs alkyl, substituted C,; to C; alkyl, aryl, substituted aryl, C, to C; alkoxy,
substituted C, to C; alkoxy, C; to C3 aminoalkyl, or substituted C; to C; aminoalkyl;

RBisH, C; to C; alkyl, or substituted C, to Cs alkyl,
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wherein:

X is selected from the group consisting of halogen, CN, C; to Cs alkyl, substituted
C, to Cs alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, C; to C; alkoxy,
substituted C, to Cj; alkoxy, C; to Cs thioalkoxy, substituted C; to Cj; thioalkoxy, amino, C; to C;
aminoalkyl, substituted C, to C3 aminoalkyl, NO,, C; to C; perfluoroalkyl, 5 or 6 membered
heterocyclic ring containing in its backbone 1 to 3 heteroatoms, CORP, OCORP, and NRECORP;

RP is H, C, to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C to C3
alkoxy, substituted C, to C; alkoxy, C, to C3 aminoalkyl, or substituted C; to C3 aminoalkyl;

RFisH, C, to Cs alkyl, or substituted C; to C; alkyl;

Y and Z are independent substituents selected from the group consisting of H,
halogen, CN, NO,, amino, aminoalkyl, C; to C; alkoxy, C; to Cj alkyl, and C; to Cs thioalkoxy;
and

b) a five or six membered ring having in its backbone 1, 2, or 3 heteroatoms selected
from the group consisting of O, S, and NR? and containing one or two independent substituents
selected from the group consisting of H, halogen, CN, NO,, amino, C; to C; alkyl, C, to C;
alkoxy, C; to C3 aminoalkyl, COR", and NR°COR",
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RfisH, C to C; alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C, to C;
alkoxy, substituted C, to C; alkoxy, C; to C; aminoalkyl, or substituted C; to C; aminoalkyl;
RY is H, C, to C; alkyl, or substituted C, to C; alkyl;
R%is Hor C; to C; alkyl;

or pharmaceutically acceptable salt thereof.

6. A compound of the formula:
R\ R
5
R I X o
=
/NN
R* 3
R
I
wherein:

R' is selected from the group consisting of C, to Cg alkenyl, substituted C, to Cs alkenyl,
C, to Cg¢ alkynyl, substituted C, to C, alkynyl, Cs to Cg cycloalkyl, and substituted C; to Csg
cycloalkyl;

R? is selected from the group consisting of aryl, substituted aryl, heterocyclic, substituted
heterocyclic, COR?, and NRBCORA;

R*is H, C; to Cs alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C, to C; alkoxy,
substituted C, to C; alkoxy, C, to C; aminoalkyl, or substituted C; to C; aminoalkyl,

REBisH, C; to C; alkyl, or substituted C; to C; alkyl;

R?is H, OH, NH,, C; to Cy alkyl, substituted C; to C¢ alkyl, C; to Cs alkenyl, substituted
Cs to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

RCisH, C; to C; alkyl, substituted C; to Cs alkyl, aryl, substituted aryl, C, to C; alkoxy,
substituted C; to Cj alkoxy, C; to C; aminoalkyl, or substituted C; to C; aminoalky];

R* is H, halogen, CN, NO,, C; to Cy alkyl, substituted C; to Cs alkyl, alkynyl, substituted
alkynyl, C; to C; alkoxy, substituted C, to C¢ alkoxy, amino, C; to Cs aminoalkyl, or substituted
C, to C, aminoalkyl,;
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R’ is selected from the group consisting of a) and b):
a) a substituted benzene ring containing the substituents X, Y and Z as shown below:

z

P
Ny

X is selected from the group consisting of halogen, CN, C, to Cs alkyl, substituted

wherein:

C, to C; alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, C; to C; alkoxy,
substituted C; to C; alkoxy, C, to Cs thioalkoxy, substituted C; to C; thioalkoxy, amino, C; to C;
aminoalkyl, substituted C, to C3 aminoalkyl, NO,, C; to C; perfluoroalkyl, 5 or 6 membered
heterocyclic ring containing in its backbone 1 to 3 heteroatoms, CORD, OCORD, and NRECORD;

RP is H, C; to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to Cs
alkoxy, substituted C, to C; alkoxy, C, to C3 aminoalkyl, or substituted C; to C; aminoalkyl;

REisH, C to C; alkyl, or substituted C; to Cs alkyl;

Y and Z are independent substituents selected from the group consisting of H,
halogen, CN, NO,, amino, aminoalkyl, C; to C; alkoxy, C, to C3 alkyl, and C, to C; thioalkoxy;
and

b) a five or six membered ring having in its backbone 1, 2, or 3 heteroatoms selected
from the group consisting of O, S, and NR® and containing one or two independent substituents
selected from the group consisting of H, halogen, CN, NO,, amino, C, to C; alkyl, C; to C;
alkoxy, C; to C; aminoalkyl, COR", and NR°CORF;

RFisH, C,to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to C;
alkoxy, substituted C; to C; alkoxy, C; to C3 aminoalkyl, or substituted C, to C3 aminoalkyl;

RYis H, C; to C; alkyl, or substituted C; to Cs alkyl;

R®is H or C, to C; alkyl;

or pharmaceutically acceptable salt thereof.

7. A compound of the formula:
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wherein:

R! and R? are C;3 to Cs cycloalkyl or substituted Cs to Cg cycloalkyl;

R? is H, OH, NH,, C, to Cs alkyl, substituted C, to Cs alkyl, C; to Cy alkenyl, substituted
C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

R® is H, C; to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C, to Cs alkoxy,
substituted C; to Cs alkoxy, C; to C; aminoalkyl, or substituted C; to C; aminoalky];

R*is H, halogen, CN, NO,, C; to Cq alkyl, substituted C; to Cs alkyl, alkynyl, substituted
alkynyl, C to Cg alkoxy, substituted C, to Cs alkoxy, amino, C; to Cs aminoalkyl, or substituted
C, to Cs aminoalkyl;

R’ is selected from the group consisting of a) and b):

a) a substituted benzene ring containing the substituents X, Y and Z as shown below:
% z
X
< |
L

X is selected from the group consisting of halogen, CN, C; to Cs alkyl, substituted

wherein:

C to C; alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, C, to C; alkoxy,

substituted C, to C; alkoxy, C, to Cj; thioalkoxy, substituted C; to C3 thioalkoxy, amino, C; to Cs

aminoalkyl, substituted C; to C; aminoalkyl, NO,, C; to C; perfluoroalkyl, 5 or 6 membered

heterocyclic ring containing in its backbone 1 to 3 heteroatoms, CORD, OCORP, and NRECORP ;
RP is H, C, to C; alkyl, substituted C; to Cs alkyl, aryl, substituted aryl, C, to Cs

alkoxy, substituted C, to C; alkoxy, C, to C3 aminoalkyl, or substituted C; to C3 aminoalkyl;
R¥is H, C; to C3 alkyl, or substituted C; to C; alkyl;
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Y and Z are independent substituents selected from the group consisting of H,
halogen, CN, NO,, amino, aminoalkyl, C, to C; alkoxy, C; to Cs alkyl, and C, to Cs thioalkoxy;
and

b) a five or six membered ring having in its backbone 1, 2, or 3 heteroatoms selected
from the group consisting of O, S, and NR® and containing one or two independent substituents
selected from the group consisting of H, halogen, CN, NO,, amino, C; to C; alkyl, C, to Cs
alkoxy, C; to C3 aminoalkyl, COR", and NR°COR;

RFisH, C to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to C;
alkoxy, substituted C; to C; alkoxy, C; to C; aminoalkyl, or substituted C, to C; aminoalkyl;

RYisH, C; to C; alkyl, or substituted C,; to C; alkyl,

R®is H or C; to Cs alkyl;

or pharmaceutically acceptable salt thereof.

8. A compound of the formula:
R R?
R5
D8
/ /g
/PN
R IIR3
|
wherein:

R' =R? and are selected from the group consisting of C, to Cs alkyl and substituted C; to
C; alkyl, or R! and R? are fused to form a carbon-based 3 to 6 membered saturated spirocyclic
ring;

R?is H, OH, NH,, C; to Cg alkyl, substituted C; to C¢ alkyl, or CORC;

RCisH, C to C; alkyl, or C; to C; alkoxy;

R*is H, halogen, CN, NO,, C; to Cj; alkyl, substituted C; to Cs alkyl, C; to C; alkoxy, or
substituted C, to C; alkoxy;

R’ is selected from the group consisting of a), b) and c):

a) a substituted benzene ring of the formula shown below:
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wherein;
X is halogen, CN, C; to C; alkoxy, C; to Cs alkyl, NO,, C, to C; perfluoroalkyl, 5
membered heterocyclic ring containing in its backbone 1 to 3 heteroatoms, or C; to C;
thioalkoxy;
Y is H, halogen, CN, NO,, C,; to C; alkoxy, C; to Csalkyl, or C, to C; thioalkoxy;
b) a five membered ring of the structure:

X

Yl

wherein:

Uis O, S, or NR®,

X’ is selected from the group consisting of halogen, CN, NO,, C; to C; alkyl, and
C, to Cj alkoxy;

Y’ is selected from the group consisting of H and C, to C; alkyl; and

c) a six membered ring of the structure:
X!
~
N I
wherein:
X'is CX?

X2 is halogen, CN, alkoxy, or NO3;
R®is Hor C; to C; alkyl;

or pharmaceutically acceptable salt thereof.
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9. A compound of the formula:
R’ 2
R5
D8
7
/. N/& o
R* 5
R
I
wherein:

R' = R? and are selected from the group consisting of C; to C; alkyl and substituted C; to
C; alkyl, or R' and R? are fused to form a carbon-based 3 to 6 membered saturated spirocyclic
ring;

R?is H, OH, NH;, C; to Cs alkyl, substituted C, to C¢ alkyl, or CORC;

RCis H, C, to Cs alkyl, or C, to Cj alkoxy;

R*is H, halogen, CN, NO,, C, to C; alkyl, substituted C; to C; alkyl, C; to C; alkoxy, or
substituted C; to C; alkoxy;

R’ is a six membered ring of the structure:

wherein:
X'isN;

or pharmaceutically acceptable salt thereof.

10.  The compound according to claim 2, wherein:

R'is H, C; to Cg alkyl, substituted C; to Cs alkyl, C3 to Cg cycloalkyl, substituted Cs to
Cs cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR™, or NRBCOR”:

RC is H, C; to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to Cs; alkoxy,
substituted C, to C; alkoxy, C; to C; aminoalkyl, or substituted C; to C3 aminoalkyl;
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R*isH, halogen, CN, NO,, C; to C¢ alkyl, substituted C, to Cs alkyl, C, to C; alkoxy,
substituted C, to C; alkoxy, amino, C; to Cs aminoalkyl, or substituted C,; to C¢ aminoalkyl;
R’ is the five or six membered ring, wherein said one or two independent substituents are
selected from the group consisting of H, halogen, CN, NO;, amino, C, to Cs alkyl, and C, to Cs
alkoxy.

11. The compound according to claim 4, wherein:

R'is H;

RCisH, C; to Cs alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C; to C; alkoxy,
substituted C, to Cs alkoxy, C; to C; aminoalkyl, or substituted C; to C; aminoalky],;

R*is H, halogen, CN, NO,, C; to C¢ alkyl, substituted C, to Cs alkyl, C; to Cs alkoxy,
substituted C; to Cs alkoxy, amino, C, to Cs aminoalkyl, or substituted C; to Cs aminoalky],

R’ is a) or b):

a) the substituted benzene ring, wherein:
X is selected from the group consisting of halogen, CN, C; to C; alkyl, substituted
Ci to Cs alkyl, C; to C; alkoxy, substituted C; to C; alkoxy, C, to Cs thioalkoxy, substituted C,
to C; thioalkoxy, amino, C; to C; aminoalkyl, substituted C; to C3 aminoalkyl, NO,, C; to C;
perfluoroalkyl, 5 membered heterocyclic ring containing in its backbone 1 to 3 heteroatoms,
COR®, OCORP, and NR"COR®;
Y and Z are independent substituents selected from the group consisting of H,

halogen, CN, NO,, C, to C; alkoxy, C; to Cs alkyl, and C; to C; thioalkoxy; or
b) the five or six membered ring, wherein said one or two independent substituents
are selected from the group consisting of H, halogen, CN, NO;, amino, C; to C; alkyl, and C; to

Cs alkoxy.

12.  The compound according to claim 5, wherein:
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auy

5' \ rrrr‘
wherein:

X is halogen, CN, C, to C; alkoxy, C; to Cs alkyl, NO,, C; to C; perfluoroalkyl, 5
membered heterocyclic ring coptaining in its backbone 1 to 3 heteroatoms, or C; to C3
thioalkoxy; and

Y is H, halogen, CN, NO,, C, to Cs alkoxy, C; to C; alkyl, or C; to Cs thioalkoxy;

b) the five membered ring of the structure:
X
Yl
wherein:
Uis O, S, or NR®;

X’ is selected from the group consisting of halogen, CN, NO,,
C; to C; alkyl, and C, to Cj alkoxy;

Y’ is selected from the group consisting of H and C; to Cs alkyl;

R%is Hor C, to Cs alkyl; and

c) the six membered ring of the structure:
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X!
]
.
wherein:
X' is X%
X2 is halogen, CN, C, to C; alkoxy, or NO,;

or pharmaceutically acceptable salt thereof.

13.  The compound according to claim 1, wherein:

R! and R? are fused to form the carbon-based 3 to 6 membered saturated spirocyclic ring;

R? is H, OH, NH,, C; to Cs alkyl, substituted C, to Cg alkyl, or COR;

RCisH, C; to C; alkyl, or C, to Cs alkoxy;

R*isH, halogen, CN, NO,, C; to C; alkyl, substituted C; to C; alkyl, C, to C; alkoxy, or
substituted C; to C; alkoxy;

R’ is selected from the group consisting of a), b) and c):

a) the substituted benzene ring of the formula shown below:

X

W

|

5 N\ rrrr

wherein:
X is halogen, CN, C, to C; alkoxy, C, to Cs alkyl, NO,, C; to C; perfluoroalkyl, 5
membered heterocyclic ring containing in its backbone 1 to 3 heteroatoms, or C; to C;
thioalkoxy; and
Y is H, halogen, CN, NO,, C, to Cs alkoxy, C, to Cs alkyl, or C, to C; thioalkoxy;

b) the five membered ring of the structure:
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wherein:
Uis O, S, or NR®,
X’ is selected from the group consisting of halogen, CN, NO,,

C, to C; alkyl, and C, to C; alkoxy;
Y’ is selected from the group consisting of H and C, to Cs alkyl;

R®isHor C; to C; alkyl; and

c) the six membered ring of the structure:
X1
"]
NS
wherein:
X!is CX%

X2 is halogen, CN, C; to C; alkoxy, or NOy;

or pharmaceutically acceptable salt thereof.

14. The compound according to claim 1, wherein:

R' and R? are fused to form the carbon-based 6 membered saturated spirocyclic ring;
R? is H, OH, NH,, C, alkyl, substituted C, alkyl, or COR;

RCisH, Cito C; alkyl, or C; to C; alkoxy;

R*is H, halogen, NO,, CN, or C, to C; alkyl;

R® is the substituted benzene ring a) of the formula:
X

P

- |

5N\ JJ;
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wherein:
X is selected from the group consisting of halogen, CN, C; alkoxy, NO,, or the

5-membered heterocyclic ring, wherein said heterocyclic ring is 2-thiazole;

Y is H or halogen.

15. The compound according to claim 5, wherein:

R' =R? and are CHs;

R’ is H, OH, NH,, C; alkyl, substituted C, alkyl, or CORS;
RC is H, C; to C; alkyl, or C, to C; alkoxy;

R*is H, halogen, NO,, CN, or C, to Cj alkyl;

R® is the substituted benzene ring a) of the formula:
X

a

T

5 \ rrrr‘
wherein:

X is selected from the group consisting of halogen, CN, C; alkoxy, NO,, or the
5-membered heterocyclic ring, wherein said heterocyclic ring is 2-thiazole;

Y is H or halogen.

16. The compound according to claim 1, wherein:

R' and R? are fused to form the carbon-based 6 membered saturated spirocyclic ring;
R’ is H, OH, NH,, C; alkyl, substituted C,; alkyl, or COR®;

R is H, C; to Cs alkyl, or C; to C; alkoxy

R* is H, halogen, NO,, CN, or C; to C; alkyl;

R’ is the five membered ring b) having the structure:
X
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wherein:

UisQ, S, or NH;

X’ is halogen, CN, or NO,, provided that when U is NH, then X is not CN;
Y’ is Hor C, to Cs alkyl

or a pharmaceutically acceptable salt thereof,

17. The compound according to claim 5, wherein:
R'=R?and are CHj;

R’ is H, OH, NH,, C; alkyl, substituted C, alkyl, or COR;
RCis H, C, to C; alkyl, or C; to C; alkoxy

R*is H, halogen, NO,, CN, or C, to Cs alkyl,

R’ is the five membered ring b) having the structure:
X

wherein:

Uis O, S, or NH;

X’ is halogen, CN, or NO,, provided that when U is NH, then X’ is not CN;
Y’ is H or C, to C; alkyl

or a pharmaceutically acceptable salt thereof,

18. The compound according to any of claims 1 or 3 to 7, wherein R’ is selected

from the group consisting of:
CN
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19. A compound selected from the group consisting of 6-(3-Chlorophenyl)-4,4-
dimethyl-1,4-dihydrobenzo[d][1,3]Joxazin-2-one, 6-(3-Methoxy-phenyl)-4,4-dimethyl-1,4-
dihydro-benzo[d][1,3]-0xazin-2-one, 6-(2-Chloro-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]Joxazin-2-one, 6-(4-Chloro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]-
oxazin-2-one, 6-(3-Chloro-phenyl)-4-methyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, 6-(3-
Chloro-phenyl)-4-ethyl-1,4-dihydro-benzo[d][ 1,3]Joxazin-2-one, 6-(3-Chloro-phenyl)-4-phenyl-
1,4-dihydro-benzo[d][1,3]oxazin-2-one, 3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-
benzo[d][1,3]Joxazin-6-yl)-benzonitrile, 4,4-Dimethyl-6-(3-nitrophenyl)-1,4-
dihydrobenzo[d][1,3]oxazin-2-one, 6-(3-Bromo-5-fluorophenyl)-4,4-dimethyl-1,4-
dihydrobenzo[d][1,3] oxazin-2-one, 3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-5-fluorobenzonitrile, 5-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-
benzo[d][1,3]Joxazin-6-yl)-nicotinonitrile, 4-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-thiophene-2-carbonitrile, 5-(4,4-Dimethyl-2-0xo0-1, 4-dihydro-2H-
benzo[d][1,3]Joxazin-6-yl)-thiophene-2-carbonitrile, 5-(4, 4-Dimethyl-2-oxo-1, 4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-4-methyl-thiophene-2-carbonitrile, 4-(4,4-Dimethyl-2-oxo0-1,4-
dihydro-2H-benzo[d][1,3]oxazin-6-yl)-furan-2-carbonitrile, 4,4-Diethyl-6-(3-nitrophenyl)-1,4-
dihydrobenzo[d][1,3]oxazin-2-one, 6-(3-Chlorophenyl)-4,4-diethyl-1,4-
dihydrobenzo[d][1,3]oxazin-2-one, 6-(3-Chlorophenyl)-spiro[4H-3, 1-benzoxazine-4, 1°-
cyclohexane]-2-(1H)-one, 6-(3-Chlorophenyl)-spiro-[4H-3, 1-benzoxazine-4, 1’-cyclopentane]-
2(1H)-one, 6-(3-Nitrophenyl)-spiro[4H-3,1-benzoxazine-4,1’-cyclohexan]-2(1H)-one, 4-Allyl-6-
(3-chlorophenyl)-4-methyl-1,4-dihydro-benzo[d][ 1,3]oxazin-2-one, 6-(3-Chlorophenyl)-4-
methyl-4-phenyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, 4-Benzyl-6-(3-chloro-phenyl)-4-
methyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, 6-(3-Chloro-phenyl)-4-cyclopropyl-4-methyl-
1,4-dihydro-benzo[d][1,3]oxazin-2-one, 6-(3-Chloro-phenyl)-4,4-dicyclopropyl-1,4-dihydro-
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benzo[d][1,3]oxazin-2-one, 6-(3-Bromo-5-fluorophenyl)-1 ,4,4-trimethyl-1,4-
dihydrobenzo[d][1,3]oxazin-2-one, 6-(3 -Methoxyphenyl)-4-methyl-4-trifluoromethyl-1,4-
dihydro-benzo[d][1,3]oxazin-2-one, 0-(3-Acetyl-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]-oxazin-2-one, 6-(3-Benzoyl-phenyl)-4,4-dimethyl-1 ,4-dihydro-benzo[d][1,3]-
oxazin-2-one, 4,4-Dimethyl-6-[3-(1H-tetrazol-5-yl)-phenyl]-1 ,4-dihydrobenzo[d][1,3]oxazin-2-
one, 4-(4,4-Dicyclopropyl-2-oxo-1,4-dihydro-2H-benzo[d][ 1 ,3]Joxazin-6-yl)-thiophene-2-
carbonitrile, 6-(3-Bromo-5-fluoro-phenyl)-4,4-dicyclopropyl-1 ,4-dihydrobenzo-[d][1,3]oxazin-
2-one, 3-(4, 4-Dicyclopropyl-2-oxo-1,4-dihydro-2H-benzo[d][ 1 ,3]oxazin-6-yl)-5-fluoro-
benzonitrile, 6-(3-Bromo-5-methyl-phenyl)-4,4-dimethyl-1,4-dihydrobenzo- [d][1,3]oxazin-2-
one, 6-(3-Bromo-5-trifluoromethoxy-phenyl)-4,4-dimethyl-1 ,4-dihydrobenzo[d][1,3]-0xazin-2-
one, 3-(4,4-Dimethyl-2-ox0-1 ,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-5-methyl-benzonitrile, 3-
(4,4-Dimethyl-2-oxo0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-y1)-5-tri fluoromethoxy-
benzonitrile, 6-(3,5-difluoro-phenyl)-4,4-dimethyl-1 ,4-dihydrobenzo-[d][1,3]oxazin-2-one, 6-
(3,5-dichloro-phenyl)-4,4-dimethyl-1,4-dihydrobenzo-[d][ 1,3]oxazin-2-one, 6-(3,5-Bis-
trifluoromethyl-phenyl)-4,4-dimethyl-1,4-dihydrobenzo[d][1 ,3]Joxazin-2-one, 3-(4,4-Dimethyl-2-
oxo-1,4-dihydro-2H-benzo[d][1,3Joxazin-6-yl)-5-methoxy-benzonitrile, 6-(3-Fluoro-phenyl)-
4,4-dimethyl-1,4-dihydro-benzo[d][1,3]-oxazin-2-one, 6-(3 -Chloro-4-fluoro-phenyl)-4,4-
dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, 3-(1 -Diethoxymethyl-4,4-dimethyl-2-oxo-1,4-
dihydro-2H-benzo[d][1,3]oxazin-6-y1)-5-fluoro-benzonitrile, 3-Fluoro-5-(1 -methoxymethyl-4,4-
dimethyl-2-oxo-1,4-dihydro-2H-benzo[d][ 1,3 ]oxazin-6-yl)-benzonitrile, Phosphoric acid 6-(3-
cyano-5-fluoro-phenyl)-4,4-dimethyl-4H-benzo[d][ 1,3 Joxazin-2-yl ester diethyl ether, 3-(4,4-
Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][1 ;3]Joxazin-6-yl)-4-fluoro-benzonitrile, 6-(3-Chloro-4-
fluoro-phenyl)-8-fluoro-4,4-dimethyl-1,4-dihydrobenzo[d][ 1,3]-0xazin-2-one, 6-(3-Bromo-
phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]-0xazin-2-one, 6-(3 -Ethynyl-phenyl)-4,4-
dimethyl-1,4-dihydro-benzo[d][1,3]-oxazin-2-one, 3-[3-(4,4-Dimethyl-2-oxo-1 ,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-phenyl]-propynenitrile, 6-(3 -Fluoro-5-nitro-phenyl)-4,4-dimethyl-1,4-
dihydro-benzo[d][1,3]Joxazin-2-one, 6-(3-Chloro-5-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one, 3-Chloro-5-(4,4-dimethyl-2-oxo-1,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-benzonitrile, 6-(3,5-Dinitro-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]Joxazin-2-one, 5-(4,4-Dimethyl-2-oxo-1 ,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-
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isophthalonitrile, 4,4-Dimethyl-6-(3-thiazol-2-yl-phenyl)-1 ,4-dihydro-benzo[d][1,3]oxazin-2-
one, 6-(3-Fluoro-5-methoxy-phenyl)-4,4-dimethyl-1 ;4-dihydro-benzo[d][1,3]oxazin-2-one, 6-(3-
Fluoro-5-trifluoromethyl-phenyl)-4,4-dimethyl-1 ,4-dihydro-benzo[d][1,3]oxazin-2-one, 6-(5-
Bromo-pyridin-3-yl)-4,4-dimethyl-1,4-dihydro-benzo[d][ 1 ,3]oxazin-2-one, 6-(5-Bromo-1-oxy-
pyridin-3-yl)-4,4-dimethyl-1,4-dihydro-benzo[d][ 1,3 ]oxazin-2-one, 5 -(4,4-Dimethyl-2-oxo-1,4-
dihydro-2H-benzo[d][1,3]oxazin-6-y1)-2-fluoro-benzonitrile, 4-(8-Fluoro-4,4-dimethyl-2-oxo-
1,4-dihydro-2H-benzo[d][1,3]oxazin-6-y1)-thiophene-2-carbonitrile, 3-Fluoro-5-(8-fluoro-4,4-
dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1 ,3]oxazin-6-yl)-benzonitrile, 5-(4,4-Dimethyl-2-o0xo-
1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-thiophene-3-carbonitrile, 2-(4,4-Dimethyl-2-ox0-1,4-
dihydro-2H-benzo[d][1,3]oxazin-6-yl)-thiophene-3-carbonitrile, 6-(1,2,4-thiadiazol-3-yl-
phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, 6-(3-Fluoro-5-thiophen-3-yl-
phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, 4,4-Dimethyl-6-(5-nitro-1H-
pyrrol-2-yl)-1,4-dihydrobenzo [d][1,3]oxazin-2-one, 4,4-Dimethyl-6-(1H-pyrrol-2-yl)-1,4-
dihydro-benzo[d][1,3]-0xazin-2-one, 4,4-Dimethyl-6-(1-methyl-1 H-pyrrol-2-yl)-1,4-dihydro-
benzo [d][1,3] oxazin-2-one, 4,4-Dimethyl-6-(1 -methyl-5-nitro-1H-pyrrol-2-yl)-1,4-dihydro-
benzo[d][1,3]oxazin-2-one, 3-(1,2-Dihydro-2-oxospiro[4H-3,1 -benzoxazine-4,1-cyclohexan]-6-
yl)-benzonitrile, 3-(1, 2-Dihydro-2-oxospiro[4H-3, 1-benzoxazine-4, 1-cyclohexan]-6-yl)-5-
fluorobenzonitrile, 4-(1, 2-Dihydro-2-oxospiro[4H-3,l-benzoxazine-4,1-cyclohexan]-6-yl)-2-
thiophenecarbonitrile, 5-(1, 2-Dihydro-2-oxospiro[4H-3, 1-benzoxazine-4,1-cyclohexan]-6-yl)-
2-thiophenecarbonitrile, 5-(1, 2-Dihydro-2-oxospiro[4H-3,1-benzoxazine-4, 1 -cyclohexan]-6-yl)-
4-methyl-2-thiophenecarbonitrile, 5-(4,4-Dimethyl-2-oxo-1 ,4-dihydro-2H-benzo[d][1,3]oxazin-
6-yl)-4-ethyl-thiophene-2-carbonitrile, 5-(4,4-Dimethyl-2-oxo-1 ,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-4-n-propyl-thiophene-2-carbonitrile, 6-(4-Cyano-3-fluoro-phenyl)-
4,4-dimethyl-1,4-dihydrobenzo[d][1,3]-0xazin-2-one, 6-(4-F luoro-phenyl)-4,4-dimethyl-1,4-
dihydro-benzo[d][1,3]-oxazin-2-one, 6-(3,4-Difluoro-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one, 6-(2-Fluoro-phenyl)-4,4-dimethyl-1 ,4-dihydro-benzo[d][1,3]-oxazin-
2-one, 3-(4,4-Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][1 ,3]-oxazin-6-yl)phenylacetonitrile, 5-
(4,4-Dimethyl-2-oxo-1,4-dihydro-2H-benzo[d][ 1 ,3Joxazin-6-yl)-furan-2-carbonitrile, 3-(4,4-
Dimethyl-2-0xo-1,4-dihydro-2H-benzo[d][1 ,3]oxazin-6-y1)-2-fluoro-benzonitrile, 6-(3-Cyano-5-
fluoro-phenyl)-4,4-dimethyl-2-oxo-4H-benzo[d][1,3]oxazine-1 -carboxylic acid tert-butyl ester,
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6-(2,3-Difluoro-pheny1)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, 3-(1-ethyl-4,4-
dimethyl-2-oxo-1,4-dihydro-2H-benzo[d][ 1 ,3]oxazin-6-yl)-5-fluoro-benzonitrile, 3-(4,4-
Dimethyl-2-oxo-1,4-dihydro-2H-[d][1 ,3]-0xazin-6-yl)-5-fluoro-phenylacetonitrile, 3-(4,4-
Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][1 ,3]-oxazin-6-yl)-4-fluoro-phenylacetonitrile, 4-(4,4-
Dimethyl-2-o0x0-1,4-dihydro-2H-benzo[d][1,3] oxazin-6-yl)-2-fluorophenylacetonitrile, 2-(4,4-
Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][1,3]-0xazin-6-yl) phenylacetonitrile, 6-(3-Fluoro-4-
methoxy-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, 6-(5-Diethoxymethyl-
furan-3-yl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, or a pharmaceutically

acceptable salt thereof.

20. The compound according to any of claims 1 to 3, wherein R° is selected from the
group consisting of 3-chloro-4-fluoro-phenyl, 3,5-dichloro-phenyl, 3-cyano-4-fluoro-phenyl, 3,4-
difluoro-phenyl, 3-cyano-5-chloro-phenyl, 3-trifluoromethyl-5-fluoro-phenyl, 2-fluoro-3-cyano-
phenyl, 2-fluoro-phenyl, 3,4-dichloro-phenyl, 3-fluoro-4-chloro-phenyl, 3-bromo-4-fluoro-
phenyl, 3-chloro-4-bromo-phenyl, and 3,5-dibromo-phenyl.

21. The compound according to any of claims 1 or 3 to 7, wherein R’ is 4-cyano-3-

furanyl.

22, A pharmaceutical composition comprising a compound according to any of
claims 1 to 21, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier or excipient.

23. The compound according to any of claims 1 to 21, or said acceptable salt, for use

as a medicament for administration to a mammalian subject.

24, Use of the compound according to any of claims 1 to 21, or said acceptable salt,
in preparing a medicament for administration to a mammalian subject, wherein an effective

amount of said compound induces contraception in said mammalian subject.
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25.  Use of the compound according to any of claims 1 to 21, or said acceptable salt,
in preparing a medicament for administration to a mammalian subject, wherein said compound

treats hormone-dependent neoplastic disease in said mammalian subject.

26.  The use according to claim 25, wherein said hormone-dependent neoplastic
disease is selected from the group consisting of uterine myometrial fibroids, endometriosis,
benign prostatic hypertrophy; carcinomas and adenocarcinomas of the endometrium, ovary,

breast, colon, prostate, pituitary, and meningioma.

27. Use of the compound according to any of claims 1 to 21, or said acceptable salt,
in preparing a medicament for administration to a mammalian subject, wherein said compound

synchronizes estrus in said mammalian subject.

28.  Use of a compound selected from the group consisting of 6-(3-Chlorophenyl)-4-
methyl-4-propyn-1-yl-1,4-dihydro-benzo[d][1,3Joxazin-2-one, 60-(3-Chlorophenyl)-4-ethynyl-4-
methyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, 6-(3-Chloro-phenyl)-4-cyclopropyl-4-propyn-1-
yl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, and 6-(3-Chloro-phenyl)-4,4-dipropyn-1-yl-1,4-
dihydrobenzo[d][1,3]oxazin-2-one, or a pharmaceutically acceptable salt, in preparing a
medicament for administration to a mammalian subject, wherein an effective amount of said

compound induces contraception in said mammalian subject.

29.  Use of a compound selected from the group consisting of 6-(3-Chlorophenyl)-4-
methyl-4-propyn-1-yl-1,4-dihydro-benzo[d][ 1,3]oxazin-2-one, 6-(3-Chlorophenyl)-4-ethynyl-4-
methyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, 6-(3 -Chloro-phenyl)-4-cyclopropyl-4-propyn-1-
yl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, and 6-(3-Chloro-phenyl)-4,4-dipropyn-1-yl-1,4-
dihydrobenzo[d][1,3]oxazin-2-one, or a pharmaceutically acceptable salt thereof, in preparing a
medicament for administration to a mammalian subject, wherein said compound treats hormone-

dependent neoplastic disease in said mammalian subject.
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30.  The use according to Claim 29, wherein the hormone-dependent neoplastic
disease is selected from the group consisting of uterine myometrial fibroids, endometriosis,
benign prostatic hypertrophy; carcinomas and adenocarcinomas of the endometrium, ovary,

breast, colon, prostate, pituitary, and meningioma.

31.  Use of a compound selected from the group consisting of 6-(3-Chlorophenyl)-4-
methyl-4-propyn-1-yl-1,4-dihydro-benzo[d][1 ,3]oxazin-2-one, 6-(3-Chlorophenyl)-4-ethynyl-4-
methyl-1,4-dihydro-benzo[d][1,3Joxazin-2-one, 6-(3 —Chloro-phenyl)-4-cyclopropy1—4-propyn— 1-
yl-1,4-dihydro-benzo[d][1,3]oxazin-2-one, and 6-(3 -Chloro-phenyl)-4,4-dipropyn-1-yl-1,4-
dihydrobenzo[d][1,3]oxazin-2-one, or a pharmaceutically acceptable salt, in preparing a
medicament for administration to a mammalian subject, wherein said compound synchronizes

estrus in said mammalian subject.



