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2004 WD 00/ 66570 PCT/ US00/ 11749 *166t66*,. 1 CYCLOTHI OCARBAMA% DERI VATI VES
AS PROGESTERONE RECEPT Wm Fl eld of the .Invent i nventi on

rel ates to conpounds whi sts of the progesterone receptor, their
prepar atYSAYRE utility. qk@vention also provides neEtHoIYIYF usi ng

t hese conpounds 1 in. the |n cerrent of ‘contraception and the- treatment
and/ pr prevention of dysfunctional bl esl ing, uterine |eionmonata,
endonetriosis, pol {cystl C IO ovary syndr one, and car CI nonmas and

adenocar ci nomasty ! LA IIVE RO ROMEJ prostate.
Background of the Invention gﬂFﬁﬁf@hb%ﬁg!K?@%@tors (FR) form~a cl ass of
structurally rel ated gene regurarors nown as "l i gand dependent
transcription factors” (R M Evacts) Setence, 240) 889, 1988). The ster0|d
receptor famly is a subset of g i ncl udi ng progesterone
receptor (PR)) estrogen receptmﬂl’a‘?%@ej_gﬁ%%en receptor (AR, - ,

gl ucocor i coi d receptor (GR), and mineralocorticoid receptor (M. The
nat ur al horrmne)vgg idveiBRGelabOlo diBofld: biich ife GhREEIA R/ RORSLERONS, Dut 20
synt heti c conpoun suc dr oXyprogesterone acetate or |evonorgestrel,
have been rmmpmlth,q«r RIpRsERtigre pnlentility. | Thig dpmgation@lse @reyides getheds-ofiusingr esent i n
the fluld sypdkoun g@&d@ if Ghd indhderRfSSF° Sorkddle H&haﬁm}eﬁﬁ@m@%wp passi ve .
di f f usi on, birn to create’a ecepta and conmpl ex. This
conpl ex b| n@sewralogwé@mnengeh‘éeeé%rmrep figymematat eridwn@tn@sls«: glolyo$tibNA.  Once
bound to leASE;Iq I t E‘BNA and
protein encoé d?grﬁg%ﬁecﬁegmmﬁngoag%gﬁémﬁ%t bi n tgbxt(:ao Q{r]f Rand minics
tha action cbreasth@lmmﬂrmstmr none is termed an agonist, whilst a conpound
whi ch.inhibits-the effect of the hornone is an antagonist. PR agonists
(natural and synthetic) are known to play, an inportant role in the 30

heal th of women. PR agoni st s Backeroundcpfithe Inventiancontrol fornul ati ons,

typically in the 1k Shs y be used
in conjunction Whﬁ{}a?éﬂﬁfﬂ?:%cébﬁor@gkgénﬁgo WW%} é%‘%lﬁ%@f rga49 2 '
ant agoni ¥t , lﬁmgs)‘r‘ngsm%d@p@enrst@asmetanrfea@rs’t e MyFrans delense, 20n8%ause, but
have been asggg %eskemdt Jaceampfaem is%rsaﬂs'etvoq'tl?efﬁ{%ﬁﬂyoﬁclﬁ&lﬁg BHogestion ghi ch can

| ead to an.increased risk-of uterine cancers. Co-adm ni's tiron of a PR
agoni st r edueesiondPB), eestrograt repsptk . (ER)e andoraso iaeestonf(ARD glugaspriseidon have
been shown t ﬁb@h@rs of progesterone binding to
the PR and 55?9%2 (ng)(’)ﬁlﬂrsmg&?%&%%ﬁgtrlkgﬁb dels, , either/or in-vitro and
in-vivo. These c@hpoetkhermpngyer g, fop theckR isr the sforoibprogesteramite bty eat ment  of
fi broi dsyg engongBir dogpbends, bsrua@% %edi&y@?io@@sler&m‘éaicb@@ o’i"iélvo{?&%é‘s [ §afe@ncer, and

post nmenopausal hornone repl acenent "t herapy. Jones deScribe in U.S.

Patent No. SPeeBgada oVhishe AR seve 6 disrads. QocdierNeardsduiprestnt e the Buid ve S Me H

Me x Jones) s%ho&{mngche&ﬁ,m %ﬁs%&gﬁ%mﬁﬁ%@ vit dabdive-iffiibR thd BRids 1 693, 646)
as a PR 15 Iigand.
the IR to create a receptor/ligand complex. This complex binds to specific gene -

promoters present in the cell’s DNA. Once bound to the DNA the complex'modulates' -~
25  the production of mRNA and protein encoded by that gene. . '
A compound that binds to an IR and mimics the action of the natural hormone
.is termed an agonisi, whilst a compound which inhibits the effect of the hormone is an
antagonist. |
PR agonists (natural and synthetic) arg.known to play an important role in the
30  health of women. PR agonists are used in birth control formulations, typically in the

presence of an ER agonist, alternatively they may be used in conjunction with a PR

AR
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PCT/ USO0/ 11749 -3Jones, et al, described conmpound 3 (U.S. Patent No.
5,696,127) as a PRligand. N3 5 Z: hi, et. al) described |actones 4, 5 and 6
as. PR antagonists (J. Med. Chem, 41, 291, 1998). 4 5 g ZzZhi, et al)
described the ether 7 as a PR antagonist (J.- Med. Chem 4105p9a32m998).,

" p 3 f EE 200 WD 00/ 66570 ' PCT/ USQ00/ 11?49 -4 Conbs, et al., disclosed the
am de 8 asW®Q66Ad for the PR (J. Med. Chem, 38, 4880, 1RGHYSI041MI per | rran,

et. al.) described the vitam n D anal 09,9 as a PR ligand (Tet. Letters, |I O
35, 2295, 1994). 9 WD 00/ 66570 ="PCT/US0O0/ 11749 ' -5 Hamann, et .al,

.described the PR antagoni st .10 (Ann. N. Y. Acad Sci., 761, 3 83, 1995).
antagonist. ER agonists are used to treat the symptoms of menopause, but have been

associated with a proliferative effect on the uterus which can lead to an increased risk
of uterine cancers. Co-administration of a PR agonist reduces/ablates that risk.

The compounds of this invention have been shown to act as competitive

5 inhibitors of progesterone binding to the PR and act as agonists 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. '

Jones, et al describe in U.S. Patent No. 5,688,810 the PR antagomist

10 dihydroquinoline 1.
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{ .
Jones, et al, described the enol ether 2 (U.S. Patent No. 5,693,646) as a PR

15  ligand.




10 5 10 Chen, et al) described the PR antagonist 1l (Chen, et. al, POL-37,
16" Int. Cong. Het. Chem, Montana, 1997). xx Kurihari, et. al., described
the PRligand i2 (J. Antibiotics, 50, 360, 199?). 12 15 Sakata al. (JP
07159917, CA 123:301431) teach that certain‘benzoxazin-ZQWQGEB ounds
such as conpound A can be used as photographic materials> Kirn et al.
disclose“5ﬂ§@&§6ne i m dazol e substituted benzot hi azi nesPCHUEN/1AKS conpound
B, can be used as cardiotonics (U S._,patent No. 5,1 ? 1,851 and EP
510235). More 03 FEB 200 WO 00r6€570 PCT/ US00/ 11749 -6 recently,
Young et al. (W95120389) and Christ et al. (W098114436) cl ai ned

benzoxazi n- 2-t hi does, sudh dessrited mompsiald @ @8S.i PderdiNOIs698f1211Aé £ erer se
transcriptasg. g M Pflegel et al. (Pharmazie, 37(10), 714-717(1982))

di scl osed quitf8Zol i n- 2t hi ones such as conpound D in their study of

pol ar ogr aphy of heterocyclics) but disclosethkno activity for conpound D. D
10 03 FEB 2D04 WO 00/ 66570 _7_ Descrip of the I nvention This

i nvention provides conpounds of the fornmul

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

Hy

Hs

CHy

10 ) .
Zhi, et al, described the ether 7 as a PR antagonist (J. Med. Chem.,, 41, 291,
1998).



wherein: PCT/US00/11749 R, and Rz are independent substituents sel ected
fromthe group of H C, to Cs alkyl, substituted C-to C6 alkyl, CZto C6
al kenyl, substituted G to C6 allcenyl, C to Cs 10 al kynyl, substituted Cx
to C6 ~al k3nyl, C3 to CB cycloaliryl, substituted C3 to Ca cycloal kyl,
aryl) substituted aryl) heterocyclic, substituted heterocyclicgg@Q®A or
NRBCOR"; or R and R~ are fused to forma spirocyclic ring &e ected from
a), b) or wp)oolsedzow) each spirocyclic ring being optionall »@@@5}1;.”; ed by
froml to 3 substituents 15 selected fromHor C-C, alkyl: a) a 3to 8
menbered spirocyclic alkyl ring, preferabty a 3 to 6 nenbered spirocyclic
alkyl ring; or b) a 3 to 8 nenbered spirocyclic al kenyl ring, preferably a
3 to 6 nmenbered spirocyclic alkenyl rigg; or 20 ¢c) a 3 to 8 nenbered
spiroCyclic ring containing one to t y heteroatons . selected fromQO, S
and N, preferably a 3-to 6 nenbered ocyclic ring containing one to
three heteroatons; R' is selected fronfH C~ to C~ al kyl, substituted ¢ to
C3 al kyl, aryl) substituted aryl o_C3 al koxy, substituted C, to C3

al koxy, amno, C, to C3 25 am ng ) i i
RHis H 'C, to C3 allryl) or sub '
2004 WD 001 66570 ' PCTNSOQO' 11749 .8 H

substituted C, to Cs alkyl, C3 to Cs 4d A substituted C, to C6 al kenyl,
al kynyl, or substituted al kynyI, or CORT R ' sglected fromH C~ to C3

al kyl, substituted C, to C, alkyl, aryl, 5 sUbstituted aryl, C to C3

al koxy, substituted C, to C3 alkoxy, C, To C3 ami no al kyl, or substituted

C, to C3 aminoallr ha , 1o C6
al kyl, substitut ed)do,mbBet%G ﬁﬁ%lggﬁ%ttﬁed’n% Oé%s“gﬂ’%g’g?’ %C&Ml\legz%}éed’ S8 to0 Cs
at koxy) G'to CE88%Pal kyl , or substl tuted C, to Cs anminoalkyl; 10 RS is
sel ected frpm groups a)) b) or ¢c) below a) RSis a trisubstituted benzene
ring containing the substituents X, Y and Z as shown below. '~"~Z X X is
selected fromthe group including hat's , Substituted
15 d to C3 alkyl, C, to C3 al koxy 16 koxy, C~ to C3

t hi oal koxy, substituted C, noal I ryI )
substituted C, to C, am noal kyl, P 5 o0r 6
menber ed het er ocyclic (N ; g , OCORD, or
NRECORz'; Ris H C, toalkyl aryl,
substitut ed aryl, C substiouted C, to C3 aI kaxy, C, to C3
am noal kyl, or substi to C3 ami noal kyl; REis H C, to C3 alkyl, or
substituted C, to C~ al ky Y and Z are independent substituents sel ected
fromthe group of H, hal ogen, CN, NQOz, to C3 al koxy, C, to C3 al kyl, or
& to C thioal koxy; 25 or b) RS is a~ fq ve or six nmenbered heterocyclic
ring with I, 2, or 3 ring heteroatons selected fromthe group of O S,

S(O, S(Oz) or NR @nd_lme ta}

el a

3 alkyl: R9 R3 03 FEB
~‘ NHS) Cl1 to Cs al kyl,

n S
clesc%b dn t%e vitamin D analog 9 as a PR ligand (Ter. Letters,
., 10 35,2295, 1994). |

CHy
Hy

CH,

HO“‘\\



03 FEB 2004 WO 001 66570 PCT/ US00/ 11749 _g_ or two independent substituents
fromthe group of H halogen) CN, NOZ and C, to C3 alkyl, C, to C- atkoxy)
C, to C3 aminoallryl, CORE) orNRCORF; RF is H C~to C3 alkyl, substituted
C~- to C alkyl, aryl) substituted aryl, 5 C- to C3 al koxy, substl ed C,
to Cs al koxy, Gto C~ azninoal kyl, or substltuted Gto CS‘!rfEﬂ) yI Ris
H d toC3aIk)/ or substltutedC to G alkyl; R6 is H_or C3

al kyl: o™WQ8Ve§™Rs is a six merfibered ring with the stru%‘t‘W%“o"Xl‘”M 10
wherein: X is Nar CX=, X2 is hangen,SCN) or NOz) , Q is S, NR, or
CR$R9; 15 R~ is selected fromthe group of GN, C+ to C6 al kyl, sUbstituted
C, to Cs alkyl, C3 to Cs cycloal kyl, substituted Cs to C, cycloal kyl, aryl,
substit ut ed aryI ) Hambrey erey,descripedithe BRIisthgdnist 00l (4met Hivogyed 54, 7608853, OR  ~
or \RIR ~; 95§nd R are independent substituents selected fromthe group
of H C- to &2 I kyl) substituted C~ to Cs alkyl, C-to C, cycloal kyl,
substituted Cs to C cycloal kyl, 928 aryl, substituted aryl, heterocyclic)
substituted heterocyclic, N@& bs-C to Ca alkyl; or

CR R9 conprise a six nenbered 3 y e structure below . 25
QZ is selected fromthe noieti JO0/ 66510 03 FEB 2004

PCT/ USO0/ 11749 -10 11 11 12 1 ; ~4~ 13 ~r ---0-~-R13. R, R',
R z and R' are independently sel ¢ ~ to Cs al kyl, substituted
C, to Cs alkyl, aryl, substitute®ryl, hefSrddtyl, substituted heteroaryl,
aryl or sul fonyl; 5 or a pharnaceuti caltby accept abI e salt thereof. A
preferred_|ist of substituents represented by R, R ~ and R' in groups of
t he conpoands descri-bed herein are H C- to C6 al kyl, substituted Ct to Cs
aA| kyl ,thC(O)(Cl tah@@ eabK}de%jcnbede(ht@)ﬁ’&- érﬁ‘agoh@{ @(@héﬁyb?%l wbmfyl %ﬁrh?enzy:
nong e preferr nds o is invention are those o e formul a:

10 wherein: Ié 5%5%%3@*@%9%) ~ substituted C, to C6 alkyl, C3 to Cs
cycl oal kyl, substituted C3 to Ca cycloal kyl, aryl, substituted aryI ,

het erocyclic, substituted heterocyclic, CO?A or NRBCO?" 15 R is H C to
C6 al kyl, substituted C- to Cs al kyl, Cz to nyI substituted Cs to
C6 al kenyl, C to Ce cycloallryl) supSTi ute tlo Cg cycl oal kyl, aryl,
substi t ut ed aryl, heterocyclic, SUb"('jN yclic, COR) or NReCORM;

10 11
Kurihari, et. al., described the PR ligand 12 (J. Antibiotics, 50, 360, 1997),

12

15
Sakata et al. (JP 07159917, CA 123:301431) teach that certain benzoxazin-2-
thione compounds such as compound A can be used as photographic materjals. Kim
et al. disclose that some imidazole substituted benzothiazines, such as compound B,

can be used as cardiotonics (U.S. Patent No. 5,171,851 and EP 510235). More



or R and R2 are fused to form a) a 3 to 8 nenbered spirocyclic alkyl ring
optionally 20 substituted by fromi to 3 substituents selected fromH or C,
to C3 alkyl; or b) a 3 to 8 nernbered spirocyclic alkenyl ring optionally
substituted by firom1l to 3 substituents selected fromHor O to C3 al kyl;
or WO 001 66570 -1i 03 FEB 2004 PCT/US00/ 11749 c) a 3 to B ”ﬁﬁ?ﬁhed
spirocyclic ring containing one to three heteroatons sel ect 3 omthe
group of OyoSoess® N, the ring being optionally substituteddyudoommd to 3
substituents selected fromHor C-to C_alkyl; 5R is H C-to C3 alkyl,
substituted C) to C3 al kyl, aryl, substi%ut ed aryl, C~-to C, allcoxy,
substituted C- to C, al koxy, C~ to C, am noal kyl, or substituted C~ to C
anvnoal kyl ; RHg{ t RSk alkvly R is
H O Nz, c!#e%egﬂ’lg)ayﬁnfyﬁ)%ﬁg ¥o0ah ot it W gfk@f(?ég&“%% e kenyl |
10 subst i t ut edbemzoxezin-Tehicrek siely b9 coaripyrdy/C as inkibitmatHIV utede alaksygrigthse. or  CORC;

. Ris H C to & alkyl; substituted C, to Ca al kyl, aryl, substituted
aryl, G to C, alkoxy, substituted C- to C4 al koxy, C, to C4 am noal kyl, or
substituted C, to C, anrinoalkyl; R~ is H ¢l ogen, CN, NO-) C to Cs

al kyl, substituted C~ to Ca aLi cy > KOoxy, substituted C- to C6
al koxy, C, to Ca am noal kyl, or/substitu to amnoallcyl; Rs is a
trisubstituted benzene ring i bstitiuents X, Y and Z as
shown below) '~"~z x 20 X i I nsl udi ng hal ogen, CN, C~

# C3 al kyl,

to C, alkyl, substituted C, _ t oHC3 al koxy, substituted C, ~
to C3 al koxy, C to C~ thi& koxy, sulstituted C-t i oal koxy) C~ to
C3 ami noal kyl, substi tut ed“C~ to C3 ami noal kyl, NOz C3

o 3 het er aat ons,
gt ituted C, to C
(tuted C, to C3 '
, Yam noat kyl ; WO

perffuoroal kyl, 5 nenbdred heterocyclic ring co
CORD, " OCORD, or NRE 25 RDis H Clto G a
al kyl, aryl, substitut&gi(a yl, . C tq C3 al

al koxy, G to C3 am no » - }
00J66570 p 3 FEB 200 PCT/ US(
noieties; all 1 11 12

Pflegel et al. (Pharmazie, 37(10), 714-717(1982)) disclosed quinazolin-2-
thiones such as compound D in their study of polarography of heterocyclics, but

disclosed no activity for compound D.

10 .



-...~IN-"~p-Rt2 ~ ~ ~~Rta or -ONR3. R', Rz and R 3 are independently
selected fromH C, to C6 alkyl, substituted 25 C, to C6 al kyl, aryl,
substituted aryl, hetero aryl, substituted heteroaryl, aryl or sulfonyl; Rs
is H C-to C- alkyl, or substituted C~ to C3 alkyl; Y and Z are

i ndependent substituents taken fromthe group of H, halogen, Clr, . NO2, Cl
to~C3 al koxy, Cl to C3 alkyl, or C- to C3 thioatkoxy, or Rgp§<se® fiove or
six menbered ring with |, 2) or’3 heteroatons fromthe group including O -
S, SO SOWVQP/e¥X and contai ning one or two i ndependent suBSE/USWAME from
the group including H halogen, CN, NO~_ and C, to Cs alkyl, C to C3

al koxy, Ris H or C~to C alkyl, Q is S, NR) CRBRI9; R is selected from
CN, C-to Cs alkyl) substituted C- to C6 alkyl) C3 to Ca cycl oal kyl,
substituted C3 to. Cs cycl oal kyDesctipyibn ofthbShvehtibied aryl, heterocyclic,
substituted heterocyclic, SzCF~) OR' or NR'R|; Rs and R are independent
substituents fromthe group including H Cy to C6 al kyl, substituted Gto
Cs al kyl, C3 to CaTayétvestidaykovides behpdubidsest tifefolnflds cycl oal kyl, aryl,
substituted aryl, heterocyclic, substituted heterocyclic) NOZ CN or COZR ;
R is ClL to C3 alkyl; or CR8RO conprise a six nenbered ring as shown by the
structure bel ow CHI , Wgz WO 00/ 66570 -13 or g pharnggeutically
accept abl e salt eferred

spirocyclic al kyl cgnstrudgted by{fusing & and rm5 a|3 to 6
menber ed spirocycli i j , NHZ, C, stituted C~
to G6 alkyl, or CORRs R~ is B C t& 4 alkyl, on
hal ogen, NgZ C, to C3 alkyl, for substituted C, to Cs al kyig; Rs is
di substituted benzene ring containing the substituents X, and Y as 10 shown
bel ow. X 3' 4'wheré: X is selected fromthe group of halogen, CN, C~ to C3
al koxy, C~ to C3 alkyl, NOz, C~ to C3 perfluoroal kyl,~ 5 nenbered
heterocyclic rimg containing 1 to 3 heteroatons, or C- to C3 thioal koxy; 15
Y i s a substituent RsehdBi &rd irfdepamdert subgtitoents sefectedl floal thg group GRH, B0, CC, to C3

i ng wi th the S8b el 1o, B o, b Ll BRUE Shofed 10 B ARG ITE™ B |
H or C- t1 Cllkynily bybstituted)Ci 0 C4 .40GiH ICsItp G cycdoatigl, embstituted @ toh@; gr oup
I ncl udi ng hal O&agalky%Nary{,\Qﬁ?)sti%fe& %ry?,ghe?elrgégllcﬁc? rsul%ﬁtuttt% gg{er%lc)lli:géyéORA, or
. NRECOR?; '
or R' and R? are fused to form a spirocyclic ring selected from a), b) or c),
below, each spirocyclic ring being optionally substituted by from 1 to 3 substituents
15  selected fromH or C,-C; alkyl:
a) a 3 to 8 membered spirocyclic alkyl ring, preferably a 3 to 6 membered
spirocyclic alkyl ring; or ,
b) a 3 to 8 membered spirocyclic alkenyl ring, preferably a 3 to 6
" membered spirocyclic alkenyl ring; or |
20 c) a 3 to 8 membered spirocyclic ring containing one to three h‘eteroatom.; |
selected from O, S and N, preferably a 3 to 6 membered spirocyclic ring containing
one to three heteroatoms;
R* is selected from H, C; to C, alkyl, substituted C; to C; alkyl, aryl,
substituted aryl, C, to C; alkoxy, substituted C, to C; alkoxy, amino, C, to C,
25  aminoalkyl, or substituted C, to C; aminoalkyl; |
R®is H, C, to C; alkyl, or substituted C) to C; alkyl;



03 FEB 2004 WO 00/66570 -14_ Y' is selected fromthe group of Hand C-to
Ca aryl; or Rs is a six menbered ring with the structure: Xt ' Nw5
wherein: PCT/US00/1 1749 X~ is N or CX2, Xz is halogen, CN) or NOz, --Qis
S, NR, or CRgR9; R is selected fromthe group of CN, C to Cs al kyl,
substituted C, to Cs alkyl, 10 C3 to Cs cycloal kyl, substituted C3 to C$
cycl oal kyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic,
or SO=CF3; RH and R are |ndependent substituents sel ect edocsg he group
of H C~to 6 _ alkyl, substituted C~ to Cs alkyl) Cs t® %gad oal kyl ,
subst it utypd obrgst@ Ca cycl oal kyl, aryl, substituted aryl, ;g ®o0eved i cC,
substituted heterocyclic, NOZ, CNor COZR; v 15 ~ R~ is C to C3 al kyl ;
CR R9 a six nenbered ring as shown by the structure below CHs wCHa O' O or
a pharmaceutically acceptable salts thereof. 20 Further preferred conpounds
are those of the fornmula: R 03 FEB 2004 ‘WD 00l 66570 -15 wherein:

PCT/ W00/ 11749 R and RZ and are independently selected fromthe group of

CH3 and spirocycl ir¢ igkgH, ﬂﬁp%&&@& aﬂyxb%bith'&ém, 3 cald) R, 14 6, fuanpn a 6
menbered spirocyclic ri oH, CH3, su stituted met hyl) or

COR, R is H, Sepstitgeds talcgﬂkmybﬁlk@yltobs@ﬁ“&qed(@k}ylyl RaCPB"H) hal ogen, or O to
C3 alkyl; RS is aRdlﬁtgggggeglﬁ(ﬁg}pqﬂz%n@a i sERBEACNY, tdlegiball tuents X

and Y as shown 10 bel ow 3
5  substituted aryl, C to C; alkoxy, substituted C, to Cs alkoxy, C, to C; aminoalkyl, or

substituted C, to C; aminoalkyl;
R* is selected from H, halogen, CN, NO,, C, to Cs alkyl, substituted C; to Cs
" alkyl, C, to Cs alkoxy, substituted C, to Cs alkoxy, C to Cs aminoatkyl, or substituted
C, to Cs aminoalkyl, '
10 R’ is selected from groups a), b), or c) below:

a) R’ is a trisubstituted benzene ring containing the substituents X,

r\.’

Y and Z as shown below:

|
Ny

X is selected from the group including halogen, CN, C, to C; aikyl, substituted
15 G, to C; alkyl, C; to C; alkoxy, substituted C, to C; alkoxy, C, to C; thioalkoxy,
substituted C, to C; thioalkoxy, C, to C; aminoalkyl, substituted C, to C; aminoalky],
NO;, C; to C; perfluoroalkyl, 5 or 6 membered heterocyclic ring containing 1 to 3
heteroatoms, COR®, OCOR®, or NR*COR®,
| RP is H, C, to C; alkyl, substituted C, to C, alkyl, aryl, substituted aryl, C, to
20 Cs alkoxy, substituted C; to C; alkoxy, C; to Cs aminoalkyl, or substituted C, to Cs
aminoalkyl; '
RPis H, C, to C; alkyl, or substituted C, to C; alkyl;
Y and Z are independent substituents selected from the group of H, halogen,
CN, NO;, C, to C; alkoxy, C, to C; alkyl, or C, to C; thioalkoxy;
25 or
b) R’ is 2 five or six membered heterocyclic ring with 1, 2, or 3 ring
heteroatoms selected from the group of O, S, S(0), S(0,) or NR® and containing one



5° X is selected romthe group of hal ogen, CN, nethoxy, NO-, or 2-thiazole;
Y is a substituent selected fromHand F;, or 15 Rs is a five nenbered ring

with the structure: X, Y- ~ . .. Uis O S, or NH Xis selectedfromthe
group of halogen; CN, NO=; Y is fromthe group of H and ngﬁ“ aI kyl; 20
Q is selected fromS, NR, or CRR9; R is selected frorﬁ%ﬁ oup of CN,

C, to Cs alkyl substituted Cl to Cs alkyl, C3 to Ca Cy%ﬁ?rpg%n)l
subst i t UWOPYESo Ca cycl oal kyl, aryl, substituted aryl, arocyelic,
substituted heterocyclic, or SO-CF3; .03 FEB 2004 WD 00l 66570 -16

PCT/ US00/ 11749 R8 and RO are independent substituents selected fromthe
group of H C to C6 alkyl) substituted C~ to C6 alkyl, C, to C$

cycl oal kyl , suwmdmnmbitlme@fromhwbmybf H,zhalpien, SN MO taud Edtoeay |,

heterocyclic QGYed , HprEO R ; R is C to C3
alkyl; 5 or- 5@1@ conpri gyérégtogtlr:’x er ggtlorr\g of “the structure bel ow CH3
-CH3 O O or a pharmaceutical |y accept abI e salt thereof. Another preferred

subgroup of this jnyv ' CRNPLI 0 fosmula: s
wherein:' R and th‘ gﬂ? gr%aﬁﬁ @%@ﬁﬁ%&@"& Se dg%dE‘?)fg\tn%‘%tClhzg'E group of CH3
and spi rosyclg, to @} Kidxycaubstinited Cerd talkbusiOngp & ansimehlkiR ot subtduted 61 ® nenber ed
spi rocyclic g r 1R3 is H OH NHz, CH3, substituted nethyl, or CORD, Rc
is H O to rng%}cy or C~toCaaIkoxy . R4 is H halogen, or C, to C3
alkyl; RSis a dlnﬂtbﬂ,lct,we;ialmrbzmbentﬁtie@g, oitakiy)i ng t he substituents X and
Y as shown 20 beIR FLE%](%OO WO 001 66570 -17 X 3' 4" Y 5,

1s H, or Cl to
c) or R® is a six memibered ring with the structure:
e
NG |
NS
10 .
wherein:

X'is N or CX?,
X2 is halogen, CN, or NO;,
Q'isS,NR, or CR'RY;

15 Ry is selected from the group of CN, C; to Cs alkyl, substituted Ci to Cs alkyl,
Cs to Cs cycloalkyl, substituted C; to Cy cycloalkyl, aryl, substituted aryl, heterocyclic,
or substituted heterocyclic, SO,CF;, OR'' or NR''R"; |

R' and R’ are independent substituents selected from the group of H, C; to Cs
alkyl, substituted C, to Cs alkyl, Cs to Cy cycloalkyl, substituted Cs to Cs cycloalkyl,

20  aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, or CO,R',

R%is C) to C; alkyl;
or CR'R’ comprise a six membered ring as shown by the structure below:

CH,
CH,
o

25 Qs selected from the moieties:



PCT/ US00/ 11749 X is selected fromthe group of hal ogen, CN, nethoxy, NOZ,
or 2-thiazole; Y is a substituent selected fromHand F;, 5 or RSis a five
menbered ring with the structure: ' X Uis O S, or NH X is selected from
the group of halogen, CN, NO-; 10 Y is fromthe group of Hand C1 to Ca
allcyl; Qz is selected fromthe noieties: 11 pll plZ R11 -N. _p-Rlz
1'[~~~N~"~R13 or -p,~N~('-Rla >; R 1, Rl Z and R' are iggi¢gerli¥nt |y

sel ected é%&] Cl to Cs allryl, substituted C, to C6 al kzl ar]él

substi tut P{;?O, heteroaryl, substituted heteroaryl, aryPCHUSO/R:ony) -
15 or a pharmaceuticalty, acceptabl e sal{g.t hereof The conpounds of this :
i nvention may contain an asynmmetric carbon atom and sone of the conpounds
of this invention nmay contain one or nore asynmetric centers and nay thus
give rise to optical isom®'t and di asteer rs. Wile sdwn without respect
to the stereochem stry in_ ggn_lg,a I, ﬁﬁe ipr esent inventilon includes such
optical 20 isonmers and) diastereonersNad-weY| @s {heTaten ¢ and resol ved,
enantiomerically e Gk S stereoi soners; .as | as other m xtures of
the Rand S ster eglysg{rr@rng%an e ndepen eﬁ@%‘%ﬁ?ﬁ%ﬁ?’iﬂﬁeé‘é& ﬁlg?'les“?étft‘r‘@ t her eof .
03 FEB 2004 WO 0Q3:GHSl bryl, subStitufeCiryl Bererobrl] subStitkied heteroatyl ahdgybr' is used
herein to refer.to both straight- and branched-chain saturated aliphatic
hydr ocar bon gf%’@" havi ng one to eight carbon atons) preferably one to six
carbon at osrs; or @hasmigdutically atdeprane e4lt theresfncl ude bot h strai ght- and
branchedchai n al ky oup.w th at | east one, car,bon: carbon doubl e bond and
two to eight car bo‘lnp‘ggeﬁ?&‘ﬁ?;wg‘%ﬁ“ﬁﬁﬂfesﬁﬁéd by Igi & (":‘?Qr]g‘gﬁp grewpeeof theg| kyny|
group is int eadqﬂuﬁdadesmwa}Jamésnr@i@msm@ndxbmae&bﬁkemm@(&sﬁl group
with at Ieas\t,\@)ne c%%ggs;(ﬁgyaon égng_lbe bond and two to el ght carbon atons,
preferably twiidCetyez CatfesalkyDpphepyd prhened pst i t ut ed al kyl ", -
"substituted atkemnihonp tRysefesstiohipbitids df dlskyBitlon afetth6de drnblnmlla; 2 kenyl
and al kynyl as just described having one or nore substituents fromthe
group 10 including hal ogen, CN, OH NO2,R'®ping.Raryl, heterocyclic,
substituted aryl, substituted Referocy & koxy) aryl oxy, substituted
al kyl oxy, al kyl carbonyl, allrylca kyl anpno, arylthio. These
substituents may be attached to an , al kenyl, or alkynyl
group provided that the attachnment R St abl e chem cal nvoiety.
The term"aryl" is used herein to réhe Y ar OXat i ¢ system whi ch 15 may
be a single ring or nultiple aromatR’c rings |fused or linked together as
such that 1at |east one part of the fused or R’ nked rings forns the

conj ugat ed ar Qgﬁgih:c system ' The aryl groups include, but are not |imted
to, phenyl, naphthyl, biphenyl, anthryl, tetrahydronaphthyl, phenanthryl.
The term "substit Jt cd Far§i to Cefatkyl substiited Cago jQssalkyde€h nedCshexdaatkybne to

four substitugptGus g NGl ydi g, ogen, - \ am no,
al kyl, cycl oah Kyl Eia%]gﬁg{%’ N%E%@l{ ,C"!’% I?@%} ?egr %?lbx}?egygﬁbg&i %"S)ftg%gl kyl oxy,
al kyl car bonyl| neterpgyghce MOF ; lam no) or arylthio. .The term
"heterocygkic" is } S I -~ t - . '
nonocycl i gkor a stlggﬁei' gﬁ{oﬁsg}@ isggﬁ@fég?eéégh C ‘rléznté %@&%yﬁgurgggtpﬁgat ed,
partial |y unsé&t tir & aleenylofs Worfoayelp dkdasubstitided i to ICs cpelsillsilsarglf substitoted at ons

and from one A oup 25 including N, O
and S atons. %ﬁ%ﬁﬁ&gﬁgﬂsﬁg’%ﬁn&@?&ﬁgﬁb&% zg'gyﬁm%et erocyclic ring al so
i ncl udes any multicycl bt:R'randglziawﬁmﬁ(Mfmy of above defined heterocyclic
rings is fused to an aryl rjng. .The Jheterocyclic ri.ng ey _be attached at
any heteroat om or carbon atA mgp?ot\}l c?eglge%bgrege%pﬁf’fyﬁ \i ulPg - PHogaly ,
chemi cal | $0st abl e. Sucmbsttnted dyyiicdm A gr D sydstituentd setketed§ Homet ard,ap Cs :
t et rahydr of uran, pi perhg,]nglj ) - pi perazinyl) 2 30 oxopiperidinyl, azepinyl,
pyrrolidinyl, imdazolyl7” pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl,
oxazolyl, isoxazolyl) morphd)ianglte Brmehdered spitobyrlit N3lkenyl RingNyptionkllyr y!

03 FEB 2004 substituted by from 1 to 3 substituents selected from H or C; to C,

alkyl; or




WO 00/ 66570 -19 PCT/ USO0/ 11749 benzofuranyl, benxothienyl, thianorpholinyl,

t hi anor phol i nyl sul foxi de, and isoquinolinyl. The term "substituted

het erocyclic" is used herein to describe the heterocyclic just defined

havi ng one or nore substituents selected fromthe group which includes

hal ogen, CN, OH, NO2, am no, alkyl, substituted al kyl, cycloal kyl, 5

al kenyl, substituted al kenyl, al kynyl, alkoxy, aryl oxy subsi Egtﬁﬁ%

al kyl oxy, al kyl carborryl, allcylcar boxy, al kyl am no, ﬁ he term

"al koxy" W& @&eEOherein to refer to the OR group, where Rncsvuﬂoklyi')mr

substituted al kyl. The term "aryl oxy" Z used herein to refer to the

OR~group, where Ris aryl or substitutéd aryl. The term "al kyl carbonyl" is

used herein to refer to the RCO group, where Ris alkyl or 10 .substituted

al kyl . The term "al kyl carboxy'a3 & sjﬁg,qbgp&{ c Sdntdifin m group,

where R is al kyl or sub,ﬁtltuted al k Theﬂugr}rrcn "gﬁrgnoa % refers to both

secondary and'tertiary W%@Evﬁ?@?‘égﬁ%@eﬂww ofo®, §lﬁ§§tNtfb?éﬂgé¢lkgll

groups, containing one dpfoRii@ilbsti@ed BPrahANS 3 sURLGBtI B2 R B Sf C game or

different and the point of attachment” is on the nitrogen atom T e term

"hal ogen" refers to d, tofpalky, and | el ements. 15 The conmpounds of thls

i nvention gan be pg‘e I

Scheme 1 OOE~~ szgsﬁqiﬁéw’amwM“EMd&W%EMI@Ré‘Ib@@gd%%% " 500,

I~ i ArB(OH) 2C PEe BEbstitptesiCr 0 5s BNBKHD to K2 anB®akyl, or subitivuted Buto €5 THF,

e(Ove~ s '780ar¥nﬂo£1k)11 f~ ArBr, P d(PthP~, NazC03 DVE/ H20, N2, 85 C 0 3 FES

2004 R~ . . ~0H 2 NHz nnn34 i . ~ As denonstrated in Schene T,

t he corrpounds of {11 is H, By torfEsi abn, ar subgrisuted 61 toyCspbiebar ed by errpl oyi ng the

sui tabl e coupling t I el sti tut ed
RGeH gﬁgr By 51{36‘&11 B titufdd Ghe COB{kkI?F eﬁﬁ |

ort ho-ani no benzoic acr erivat'ives su as e

a, or a Bt esbstivigdCi ﬁgcml!@eﬂrdbmylsmm@twmx& grm V\/m ch can be :
converted into a Qd, b Qu ti0 s . treated
with a suitable o%angi %?%Ff ‘rieugﬂletﬁf& Ebto %ylg%a{’r ?tg‘ét ‘g%ﬁ'we
appropri'at e n6ngkowi eubst#Wérﬁxsomma&bxy,rmltmme,ambnhlkﬁrer mmthtedmt ®0Ct 0, THF
or ether to g% ﬁéﬁho am no carbinol 2 undér an 10 inert atnosphere such
as argon or 1 -78 Cto roomtenpexature. Ring

R is H, halogen, CN, NO,, C, to Cs alkyl, substituted C, to Cs alkyl, C; to Cs

15  alkoxy, substituted C; to Cs alkoxy, C; to C¢ aminoalkyl, or substituted C, to Cs
aminoalkyl;

R’ is a trisubstituted benzene ring containing the substituents X, Y and Z as

shown below,
Y z
%

|

20 X is taken from the group including halogen, CN, C; to C3 alkyl, substituted C, .
to G alkyl C, to C; alkoxy, substituted C; to C; alkoxy, C. to C, thioalkoxy,
substituted C, to C; thioalkoxy, C; to C; aminoalkyl, substituted C, to C; anunoalkyl,
NO;, Cy to .C; perfluoroalkyl, 5 membered heterocyclic ring containing 1 to 3
heteroatoms, CORP, OCORP, or NRECORP;

25 R°is H, C; to C; alkyl, substituted C; to Cs alkyl, aryl, substituted ary], C; to
C; alkoxy, substituted C, to C; alkoxy, C to C, aminoalkyl, or substituted C, to C3
aminoalkyl;




m. -v ~gf E~ 4 W 00/66570 PCT/US00/ 11749 -21 closure of carbinol 2 to
yi el d benzoxazi n-2-ones 3 is commonly effected by a condensi ng agent such
as carbonyl di i m dazol e, phosgene, dinethyl carbonate, or diethylcarbonate in
a suitable nonprotic solvent such as THF at tenperatures ra iF@qZ&pn1room
tenperature to 65 C. The aryl ation of benzoxazin-2-ones 3t 4 can 5
be effect edwBYongtid ous coupling reactions including Suzuki PCIUS00/&1749
reactions. These reactions are conmonly perforned in the presence of
transition netallic catalyst, e.g. pal | 2drum or nickel conplex often with
phosphi no |igands, e.g., Ph3P, dppf dppe or pall adium acetate. Under this

catalytic conditi on,g Q;aaéf{o ? fSHﬁb&xH}?e%td,tt?’Eeﬁ#i‘Ud eophilic reagent)
|'St'a

e.g.) aryl boronic aC|d hane, or ar c conpound, is 10 coupl ed
wi th benzoxazi nones SBamd)Zg:mda@endlerﬁt sabstitages nabemﬁeedbdgrlom ofid, M@aeft,lcé‘n t he

commonly used b u n sodi um bi car bonat e,
sodi um car bonat gﬁz, dt as | um pﬁb{soﬁ 1,’ grb%lrl um car%&ha or pot assi um

acet at e. The nost commnl y used solvents in these reactions include
benzene, ° i soprapanal) et hanol h I ! e of
above sol venfs and %t’éra EPVE %ﬁ’ér%egﬁnfle ﬁ'&%&h?eac??%tg{agmggr?@?lab ?&é@ecut ed
under an inert gakhiaploese SOUSDH, as tidogetaining oae gotwoainddpentsatr subsituestsr angi ng
fromroom tenperatulge to 9@ %ge%iﬂoxa{:@nﬂags d% Saﬁ %ﬁ:x}mcq)qx rLie into a
nucl eophi | e sucHORIIFPHRIng B¢h “Can -pECOprEl Wi t'h ah” appt opri ate
el ectrophile, e.g., m‘hyt{ br Onfods atty), aryl iodide, to yield 4 errpl oying the

coupling reaction co %ﬁ{;\ sJescri bed above. The 20 transformation of 3
into 5 can be effect Yy r' ng 3 with an organo netallic reagent, e.g.,

n-BuLi, in gononprotRtisselemed fromiCN, @sto i, sﬂishﬁtedf@ltb@y&dkyb)ﬁsqu@hchi ng

ot ot s sorB o s P prBrkuchal ' Shuftel 4B, beeRBRK,

from-78 Cto r@@n,ﬁme{ewe ngp,r oaﬁ olrml"uz"at nosphere such as argon or
ni trogenl 25 s - heme 1

THE,
r.t., N2 KOt-C4H9, ﬂl":and B ge Stf’ﬁ%":‘?ée“i‘ é“bF‘}t‘I’ L‘tff C%)écﬁ’lpg‘i“ﬁ"@'\*?g:\@‘ °fpr oach

| eadi ng to the hepz QIRALRATES0 T, am?ye, 1080} @aame,mrswsmmrm,lﬂor@ chcloalkyl,
protected with a Sui tabl e al koxy car bonyl prot ecti ve 5 gzo g@l udi ng but
é

not |inited ¥o MéﬁW‘MOW@QwMW ferosYR) rbonyl ;
et hoxy carbonyl, or ﬁew@m@qﬂ@@nyl in a sui tabl e sol vent such as, THF' , V

or CR°R® compriss a six membered ring as shown by the structure below
yCHa
CHa
o

20 Q* is selected from the moieties:

1" "

Tﬂ 712
—N—0—R"Z | _ g3 or —-—-O—-N—-R“;

R"', R' and RY are independently selected from H, C, to C; alkyl, substituted

25  Cto Csalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, acylor
sulfonyl;




acetonitril'e, with or without presence of a base either. as a catal yst ox
as an acid scavenger. The protected aniline is then treated wwth a suitable
organo netallic reagent such as organo |ithiumagent or Gignard reagent in
the sane fashion as to 10 prepare compound 2 to give the cafdi hbB U The
treatment @f, ARM,th a suitable base such as potassiumt- §ddR1749- but yl
lithium potassium hydroxide in an appropriate solvent such as tol uene,

THF, al cohol under an inert atnosphere swch as nitrogen or argon at the
tenperature ranging’ fromroomtenperature to the boiling point of the .
rel evant solvent to afford_benzoxazi nones 3. 15 . Schene |l describes the
procedures to pF &phFmatsuticalivacsenibleaalt hemph ng two different substituents at
posi tion-4. The Vi pirp i §LeTs n appropriately
substituted isatoic_anh p?i?%rgcg CT.mﬁiggtﬁggﬁaﬂ}uﬁlﬁh?mﬁ

Qdi net hyl hydr oxyl - afi Aed Ry érdoerhinsiependendy iselected fzom thet greupsef] Gelot Csdliel, as

et hanol , isopr | { s on or

ni t rogen. Coupﬁ?‘r?lsgﬁhezdb%’gg) %{éﬁé&&ggm&?ﬁa# ggrogﬁt&ggg%%%%f{l é'eﬁ\ﬂgl{:f:&lﬁl fggrgar yl
boroni c aci & o Ztoy mamhered spiracyrligiings 9 can be effected by enploying a

typi cal coupling regeii u i | I edure iu a -
simlar fashion as dﬁeissgf’)?}b}g%@?’o@%?hé r’esblgs?g{t%doﬁ tg;&j%}h’%éﬁ%ggAH 2a ~O R’
r . L WD 00/ 66876 H,X3 tPCTdky500 CLibAKory;z0x azi nones 4. Treat nent of
Wei nreb anode 9 witRQsQr | | 0 unds....e. g, kyl. ithium '
al kynyl l'i thium) ar yl& gt@?’%ﬁ%"%a’f héf%é’éi%ﬁ%ﬁ“ st%etﬁgb@?é bn a nonprotic
sol vent such as THFRis etdisabstitunadebenzane iring reontaining 3l eubetitsancshXaandiiygen or

ni t rogen atio- 78, C tge r“(,)_omterrperature af fords am no ketone 10. Conversion
of S ketone 10'SP%W'& IJCbI'I’IOt |1 can be effected-by treatnment of 10 with an
organo nmetallic reagent such as al kyl, alXynyl, or aryl Gignard conpound
in a nonprotic solvent such as THF or ethes under an inert atnosphere such
as argon or nitrogen at -78 Gto roony ture. Conversion of ketone 10
to carbinol 1l can also be effected pyl reduclfion of ketone group of 10 to
the carbinoi noiety of 11 using an appjropriajje I O reducing reagent such as
l'i t hi um al um num hydri de, sodi um bor dhy#g Ny a suitable solvent such as
THF, ether, or anhydrous al cohol under an ine at nosphere in the
tenperature range frorri O Cto the boiling point of the solvent. Ring

cl osure of carbi noi Xli§ s¢lectqurfomuthe gtoup of balggen @, C:ab G klkexy, By enCs alllylcan be
acconpl i shed w ngensi S Such as rbonyl diim e sgene,
di et hyl car bonargtg‘,’ C(g‘r %1??(#%“%&%%% Boﬁﬁa%er?dnﬁ%ergfﬁc abfle cﬁ%%é%%t} 392% vent
such as THF at hetangasonast or @go Cathipiatkgxyf, r om r oom t enperature to 65 C. '

Schere |1 . ISEt O-F) bejgl'ii s%'nég;l s’eIecr:tQJ I’rgr)r(z tl(l)e é?oup of H, halogen, CN, NO,, C, to C;
alkoxy, C, to C, alkyl, or C, to C; thioalkoxy;

or

R’ is a five membered ring with the structure shown below :
Xl

20 Uis O, S, or NR%; : .
R®is H, or C, to C; alky), or C, to Cs cozau&l;
X’ is selected from the group including halogen, CN, NO,, C, to C; alkyl or C,
to C; alkoxy; .



ArB(OH~. Pd(PhsP)4, Nal C03 DME/ H10, 85 degroes C) N~ R6Li or R6MgX, THF,

-78 degrees Ctort ~ RyMgX, -78 degrees Cto rt) N= C U or trip' hosgene;
"1'FIF;, 0 degrees Cto 65 degrees C ~ Re "0 Alternatively, &riﬁg&-%no
ket one 10 can be prepared by treatnent of ortho am no benzom EBetWh 4 with
an organo /kdssp conmpound such as organo |ithiumreagent I I

r eagent inmgégtﬁsgobl e solvent such as THF or ether under an?{:}:}‘@;s?&g%%EB
2004 Rs 0 0O WNHz R2 . 8 " - 25 --1B3 FE8 200 at nosphere such as
argon or nitrogen at ternperatures ranging, from-78 Cto zoomtenperature
as illustrated in S L Benzonitrile .7 4 can he readily prepared tom
an appropriately sué’gg{gﬁﬁ%@é}ﬁ%ﬁ}e&ﬁﬂpﬁflﬁe@&ﬁo é‘sghﬂa’or nobenzonitrile x3
using a , suitable coupling reaction such as Stifle or Suzuki protocol
carried out in a simgslar. S fashi,on as described for the preparation:of the
Wi nreb amide 9. . ?’Eﬂfﬁ‘mﬁ‘%ﬂf“%‘gwwwm& Pd(0), DMei H-O Hs . . R-Li
or R6MX -0 degrees C' R' Schene xV depycts an .approach to prepare
benzoxazi nones with a I ow 1.0 perfl uor ogd’k substituent at position-4,

e.g. Rais trifluorornethyl group, An } .° | ppropriately substituted
chloroanilinc 1.5 was protected with a% i apl e protective ' reagent. such
as pivaloyl chloride or di-tert-butyl pyrocarbonate to give protected
aniline 16 in awherditabl e sol vent such as acetonitrile) acetone; 1",

net hyl ene chlori de~yu is%ora?@i xture of solvent such as nethyl ene chloride
and wags u~dar an inert ;15 atnosphere such as argon' or nitrogen, at

t enperat ures rangi n& fshelogdn, CS, 60N@H) C. A suitabl e base such as sodi um
fﬁreb(r)ggté?i O?‘]odl um bbclgg’WEreCR%rg; pot assi um carbonate may bd needed when

R’ is selected from the group of CN, C) to Cs alkyl, substituted C; to Cs alkyl,
10 Gs to Cy cycloalkyl, substituted C, to Cs cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, or SO,CF;; | .
- R"and R’ are independent substituents selected from the group of H, C; to Cs
alkyl, substituted C, to Cs alkyl, C; to Cy cycloalkyl, substituted C; to Cs cycloalkyl,
aryl, substituted ary}, heterocyclic, substituted heterocyelic, NO;, CN or CO;R'®; -
15 R"is C, to C, alkyl;

CR'R’ a six membered ring as shown by the structure below

§§j}<::: -

or a pharmaceutically acceptable salts thereof.

20 Further preferred compounds are those of the formula;
R R?
RY N
AP ;
R* T °



03 FEB 200 WD 001 66570 PCT/ US00/ 11749 _26_ produces an acid as a

si de- product such as hydrochloride. Treatnment of 16 with an appropriate

al kyl I'i thium such as n-butyllithiumor s-butyllithiumfollowed by reaction
Wth a | ow perfl uorocarboxy derivatives) e.g., trifIuoroacg%y#5§gkpride, 1
(trifluoroacetyl)- imdazole, or ethyl trifluoroacetate in a nonprofit

sol vent susdieaseS ether or THF under an inert atnosphere suglisodg17@590Nn or
nitrogen at -78 C to anbient tenperature gives the protective ortho-am no
ket ones. Subsequent renoval of the protlécti ng group can be affected by
reaction of protected am no ketones with a suitable acid such as TFA, 3N
aqueous hydraoghl oride solution in a suitable solvent such as nethyl ene

chl oride or ﬁgFgP'at O Cto boiling point of the solvent to afford 10

ort ho-ami no ket onR' kAd R? an® arSEidependentiy seleikll )irdnCMK prdvp, QOCHEHR, ; H, O

rt, N, " (1) .n BylLl HF, 78 ees to.D degrees C R COX, N, (2) 3N
XCl, HsO) Ns.SP‘f“é’r/a’inﬁkY @-’EF“%?‘F Egksﬁ% R%ﬁli‘? R 7%?‘8@94 B awreseied spirdcyclispy * or
trlphosgano) rhgfF, ' ' , O degrees Cto 6 S degrees C 0O 3 FEB 20~~r R~ ' Ra
ArB(OF~s. N ~(dPP~Cl s=KsPO__[ \ di oxane, 85 ilngrags C N .. ' ( Ry xz.
The preparfation off 635N lehblstubstitiisd gethyh of /17 can be acconplished in
"$ the sane fashi gRijsas (ﬁ@&@;hﬂeﬁporfc?i’tobhﬁkcﬁ#{“ hesi s of benzoxazi none 12 from
ket one 10. 03. FEB 2004 -2s , Coupling of 19 with an aryl group to
‘vield 1Z can be Bf©&bhalagemyorCiip Ckakslconpl ex catal yzed coupling reacti on:
The pal | adium catal ysts proved not to be an efficient catalyst in this
coupling process. The coupling reaction of 19 with an appropriate aryl
boroni c aci d can Beis&ctiwhgitt @@zqnnnam@nmmgethwbmm@t%ﬁm lagsheale such as
potassi ump pREsPhate and a catal yst of nickel (0 or Il} conplex, e.g. a

ni ckel conplex of 1;2-. bis(di phenyl phosphi no)ethane,

1, 1' - bi s(di phenyl phosphi no) f errocene, og triphenyl phospbi ne. .. The nost
commonly used solvents in the' reaction jgclude dioxane t or THF. ~ The
coupling reaction is generally execu er an inert atnosphere such as
nitrogen or argon at tenperatures v rom anbi ent tenperature to 95 C

X is selected from the group of halogen, CN, methoxy, NO,, or 2-thiazole;
Y is a substituent selected from H and F,
or

15 R’ is a five membered ring with the structure:
X

S
Y_.. —
/
Uis O, S, orNH; »
X is selected from the group of halogen, CN, NO;;
Y is from the group of H and C, to C, alkyl;
20 Q' is selected from S, NR, or CR'R’;
R’ is selected from the group of CN, C, to Cs alkyl, substituted C, to Cs alkyl,
G to Cs cycloalkyl, substituted Cs to C; cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, or SO,CF;;



| O As described in Schenme V the conversion of benzoxazin-2-ones 3 or 1Z
into benzoxazin-2-thiones ZO or 21 can be acconplished by treatnent of 3 or
1.2 with a suitable sul fur reagent such as Lawesson's reagent in a
nonprotic solvent such as oxyl ene, chlorobenzene, or toluene nder n i nert
at nosphére such as argon or nitrogen . at reflex ' . . 03daRMt v R5 R
. . ~\ Lawesson's reageat, O xylene reflex) N2 Ro ~ N ~ . Rl H' 3. RS Re
R- . Ar ~ Wooulgsdzsson's rragent) p-xylene reflwe, N2 R- ~ pCDUS0011749 Rz H
12 Rs. RFt . Ra NS R H 20 zi -Schemes VI _and VIT describe the synthesis of
ot b. er benzoxazi none . bioisosteres. Usi’ﬁ% a simlar procedure reported by

Kondo et al. (Kondo, et al. J. WD 001G65%® 29 03 FEB 2Q04 PCT/ USQO |
x' 749 Med. Chem 33§¥)nq ﬂ%@U%Q,;eﬁde(ﬂ%%amen&%@m&wﬂo%%h&aaupsfﬁ%nﬁdcb
treatnment of ami no carbinol 1. appropri ate ketene- 5-acet al s (at

| east one of Rtagwbrsuhsztqus&atn Celaawt ﬁ@rp Gi eyebirbon n@sgwmdpf;s tprCaaPyclgdk}tl,abl e
sol vent such a %'ubk‘ﬁﬂﬁe %%Ssuﬁgnlaﬂ%ﬂet%&}%fé i gce}ﬂnspher e such
re 1 ex. as 1“on,

as nitrogen or argon At r’rﬁou’nd 23 can
be formed by reactannls)Clwﬁarabcybarbl nol 11 with an approprlate imno-S, S

acetal s or ism @ & | wi t hdr.awi ng group) enploying a
procedure si m Irbgrc‘itﬁ{"[%h%flg% %P%ped%{lgéf ?ﬁfér gl(giv al; 1. Prakt. Chem
333(5), 699-710 (1991)) or Haake et al (Haake et aL Synt hesi s-Stuttgart 9,
753-758 (1991)) in a suitable sol vegt ethanol under an inert

at nosphere such as argon 10 or nitr ?I ex. Qther procedures (e.g.
'~Vrobel et al. J. Med Chem 3Z) 2493(N989)) “patentially |leading to
conmpounds 22 ar 23 tom20 or 21 is ill @ted in schenme Vila. Thus,
compound 20 or 21 is alkylated with awm appropriate al kyl ati ng agent such’
as the Meerwein reagent in a suitable solvent such as nethyl ene chloride.
This is then followed by a nucl eophilic replacenent of an appropriate

nucl eophi | e sucﬁﬁarﬁmceﬁu&cdﬂmmcamhmmnhemoﬁm ne base to give conpounds 22 or

23, which may produ E ormog nds 22 0O Scheme
Vi FL Rya SR~ S toPighe fRhehfd 0t OF, 3 BheRiort sl“ﬁ°‘89-°‘5‘2di?°§>‘3’
t oul ene or ¥t hdomiuldieat, N2 II 2~ :
R R?
R
»
J\
/ = N Q?
R |
R3
wherein:
R' and R? and are independently selected from the group of CH; and
spirocyclic alkyl constructed by fusing R' and R? to form a 6 membered spirocyclic
15  ring;

R’ is H, OH, NH,, CH, substituted methyl, or CORS;

RCis H, C; to C; alky}, or C; to C4 alkoxy,

R*is H, halogen, or C, to C; alky!;

R’ is a disubstituted benzene ring containing the substituents X and Y as shown
20 below



Rye 23 Rt s 03 FEB 204 20 or 21 Schene Vila 1~E~0''BFi,I,C-{zd z..
'~ 2). NUU RSRR~-A R3 "~ "N Nu Rz H Specific Exanples xz, x~c z3, x~N,
Rs or R~~.... As illustrated, in Schene VIIl) the conmpound Z1 can be
further derivatized at position-1 via ~ nunerous approaches |leading to, a
variety of the novel 5 cyclothiocarbamate derivatives incl B 55312-‘)@! kyl ;
substi t ut - yl, 1-carbonyl) substituted 1-carbonyl, 1-carbox

substi t ut @{6§g5boxy derivatives. For exanple) alkyl or s%%”r’f’qo(}%{%ﬁ al kyl
derivatives 24 cart be fornmed by treatngrt of thiacarban;~ate X2 or 6 with
a suitable base such as sodium hydride in suitable solvent such as DW
under an inert atnosphere, such as argon or nitrogen, followed by addition
of an x0 appropriate el ectrophile such as al kyl or substituted al kyl

brom de, iodide, ar triflate. Such a trapgformation of 21 at position-.1
scan al so be effected using a biphasig fJion as indicated in Schenme
VIIl in which alkylation is execut bi phasi ¢ catal yst such as
tributyl amoni um brom de in a suitabl t such as acetonitrile. A
further exanple of such a nodificati8n 3, but is not limted to)
heating 21 with 15 .triethyl orthoformate to afford 1-substituted
derivatives x4. (Schene VIil). The acylation or carboxylation of the
compound zl at pos#ti spiected fromghe group ablmlagen, I8N, exethosy N@adi 2-4hiazblepct ed by,
treatnment of 12 or Wt J I ing or carboxyl ating reagent
such as di t-butyIYgsi %\%\;rb%gﬁegf%&%c?\egtﬁbﬁ%égg’nce of a suitabl e basic catalyst
such as DVAP %% a suitable solvent such as acetonitrile under an inert 20

at nospher e<such as i e he,_am nation of position-1 of
conmpound 2I5. Ogaéggqiﬁg%&r%&?go%{&ggé%cﬁ%%‘und 26 can be furnished using

a suitabl e am nating reagent such as chl¥roanmne in the presence of a

sui tabl e base such as sodi um hydri de i —s\i t abl e solvent such as 'T~i F or
diethyl ether following the literatuye-|pr ocejure (Metlesics et al. J. Og.’
J°

Chem 30) 1311(1965)). . 5 Scheme VFL! |

Uis O, S, orNH;
X is selected from the group of halogen, CN, NO,;
Y is from the group of H and C; to C,4 alkyl;

10 Q’ is selected from the moieties:

11

T ,Tﬂ Tu
—N—O0—R® | —N—R® o —O—N—R®

R", R" and R" are independently selected from H, C; to Cg alkyl, substituted

Ci to Cs alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, acyl or
sulfonyl;

11

15  or a pharmaceutically acceptable salt thereof.
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
respect to the stereochemistry in Formula I, the present invention includes such optical

20  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.




RX) NaH) DWMF , or RX,,KzCGOs, CHaCN,. Bu4NBr or CH(CEt)a, heat ; 21

RCOX, ~CH3CN~ DMAP C1 NHz~Na~i. |~ F) Et20; ~ z4 25 ~26 The conpounds of the
present invention can be used in the formof salts derived from
pharmaceutical Iy or physiologically acceptable acids or bases. These .
salts include, but are not limited to) the follow ng salts0 FEB |299<5rgan| o
aci ds suc Q hydrochloric acid, sulfuric acid, nitric_ac d hosphori c
acid and, ‘t}g%%/té#é case maybe, such organic acids as aceti c? QE)U “8 Hic
acid, succinic acid, and nalefic acid. .¢gher.salts include salts with
alkali netals or alkaline earth metal s, such as sodi um- 03 FEB 2004
WO 00/ 66570 ' PCT/USOFi /1 7gy - 32 potassium calciumor magnesiumin the
form of esters) cafisanme édkdn ttilmmeim@mttb(bmalstfajphtoadd brgtichkdelmin  whi ch,
when adm ni st h V.

This inventi o%ﬁ‘?%g? th;ﬁ, ‘dﬁ@%@@gﬁ%& \{1§ La‘}m%b@sel ?%%l#s agbr? reaf re?er%’o'lg whi ch 5
conpri se adni plestosix %@mmtmn%myl”ammd&mmdvd&mm ;trm}ﬁ-eanﬂbmec}adnunt of

one or nore ¢ Qve n 0 erone
receptor. Thea{é?‘oéﬁ&g?re?gr@gr%glgéesggorca%%r?larg?n &%& b |d:an|8W%E°[7’%ﬁ)°gE%’bd al one
or in conb$ nasttoms, prefanablbemmtd dix eapbbni atoms t ‘alkshyy Odrowois it @kePtd Rercboth t he

treat nent and/,or uncti opal , bl eedi n _uter

| ei or nyonat a, ~ & ﬁe';'i & %L?PP%“&E L{? )9“3% bonéﬂﬁ e 2and:i norms
and adenocar chmlotmsmbxghhwmiﬂamm rpruﬁ”tablyvt@royto $dt esbén amﬁisorrrheamﬁnqor ostate.
Addi ti onal usegs iQvVenti o | uge ati n _of food in Thi s

i nvention al so" Psg%ﬁfg Akl o hﬁ‘g@?f{ ia'@ d'ﬁ‘i) tmﬂ)‘ﬁ‘g allymoflT F5fgt 0tf’lg"corrpounds
herein, pref ealdayly amd"lalkﬁiybv\h asriagt ld@s&antH&wélﬁg aﬁwrrm&iemmd fdtyﬁaﬁ@@@g&ky e
carrier og exm € en unds, are enpl oyed for_ the above
utilities, thg‘fil ?&a 5o BB WOk GHBOr %r‘&‘iﬁ?ﬁF%c%‘Bi‘i“éﬁ‘F 3L

accept abl e cagybst@iitsd Oheteroeydis, emwfwlﬁeyar@bﬁmt&plmmﬁ Aighdarpbyt, and the
l'i ke, and miy@lgﬁ%alr m ni st er.ed ora I i'n such forns_ as tablets) capsul es,

di spersible p Subsents BRY B¢ Attached tPGRY ETRII e) $om

about 0.0S tOofS&kﬁfal ?P%Bdlk?x@l %&Q:Btpmﬁa’édttﬁa% tE@ﬂ%a@&rHénﬂ%nsB&'Ees?aostﬁl%aﬁm e,
fromabout 10 to_ 50% of sugar elixirs containing, for exanple, from

about 20 to Semisehmeisly. Talﬁaeqnhérythkésedd\erepamf@répanwmaﬁc sRemgish of
sterile imjechapbea ﬁ@éwhhg)&smﬂﬁpl@ %Rﬁﬁéhﬁ@@%ﬁ@@hﬁkéﬁ 138eth&rAFLRRMUL a0- 05 tO

5% suspendi ng agent in an isotoni ¢ medi um Such pharnmaceutjcal preparations
may contain, P O&Bﬁm@heﬁﬁmrd@bmmgsfqmaw@gmumammmywlVt-,e

i ngredi ent inggP LR h G , n about

5% and 60% byal’:;vve?;[yﬁl : Th eegﬁtegx{ep\% %%fsag% ct I é.‘e I ng’{f’% an%ﬁr?rpl oyed

may vary depelftRgrasaphiid phenanthryl pmtml“ww@wﬁar%tmwhas isle node of

adm ni strati ogefdBflhdvig GRS thirYsubditleRS fd e V\ﬁ'r&ﬁ} -ﬁéﬁl &@%E&J dlgwever, in
en conpoun

general , satlsfactory results are obtained s of the

i nvent i on2@r eNSehrAnHacs talyk ¢y dealierl, edkeny), dlazlgalkexy, Wbm,ébmtu@ gkwlaxy30 about
200 myrkg of - aREaRonpIO iy MELAY! alAERAS AN VIER thifh Bitl ol dgagsy two Lo

four tines a day) or’in a sus éle arge nss, the
total daily hegngoldesibe 2 g@ble 4- to 7-membered monocychc or a stable multicyclic

heterocyclic ring which is saturated, partially unsaturated, or unsaturated, and which

consists of carbon atoms and from one to four hetcroatbms selected from the group
25 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 nngs
is fused to an aryl ring. The heterocyclic ring may be attached at any heteroatom or
carbon atom provided the resultant structure is chemically stable. Such heterocyclic
groups include, for example, tetrahydrofiran, piperidinyl, piperazinyl, 2-
30  oxopiperidinyl, azepinyl, pyrrolidinyl, imidazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, oxazolyl, isoxazolyl, morpholinyl, indolyl, quinolinyl, thienyl, furyl,



03 FEB 2004 PCT/ US00/ 11749 dosage is fromabout 1 to 100 ng) preferably
fromabout 2 to 80 ng. Dosage forns suitable for internal use conprise from
about 0.5 to 50d ng of the active conpound in . intimte adm xture with a
solid or liquid pharmaceutically acceptable carrier. This g@stifeZPgi nen
may be adjusted to provide the optinmal therapeutic response. For 5 exanple,
sever al -dvooded7adoses nay be admnistered daily ' or the ®CTAISHHII7HE
proportionally reduced as indicated by the exigencies of the therapeutic
situation. These active conpounds nay Ye-adni ni stered orall y as well as by
i ntravenous, intranuscul ar, or subcutaneous routes. Solid carriers include
starch, |actaggondhgal cbmﬂmp Fﬁ;g GhOCT MakRHhbRG CRLIYARS e angucr 0Se
and kaolln while [iquid carriérs inc e 10 sterile ter, polyethylene
gtycol s) non-1$<t§lnméh1§’brf'8@tt§m subsiituted|iHeterocyelicy is yegd bezemdpndesgé)artb@ and
sesane oils, [ ent and
the parti cuI ar f&?alc %‘%‘?éﬁ? t?ntcg:nh(":r SI regSt%eg{sB%}aegtt%g f}éﬁ%t onér%g#

enpl oyed in t\wgclpmlue\cSabalmgcnoﬁNpﬁbIz Meamumahlkﬂomztwtmadoaﬂsylnwloa&yl

advant ageaqusl| cI fl.av agent cal a

preservi nguag%knflg ng | ci)’)i%f‘”(‘:@nt ’fo Wanﬁ%h’lgugﬂ ngnd ng%,%’gscor bi c
acid, BHT anmﬂmboifﬁealbylmlmxy eaﬂcyhhmbnarwymnccaThectemDMkdmy’Orsszsédmm he
standpoi nt of

epar at on an re. sol.
conposi ti ons, rgf?rttlc’gttd %%",&’I’a gL °érsﬁ "Iteadaal'u%'? ﬁ‘qﬁ”ﬁ ?I?'dll"fyeds
capsules. O aisedaﬂasramrto séferatol the OBS grope whers R isnedel drsupstiefted argld. TRehves® act i ve

conpounds nay, al so, be..adm ni st er e entera ' raper oneal ly.
Sol uti ons or 5@%’%@@%’% & B?edts}ﬁ' g%g‘%]f;rvg’ %n%béna?“&sw e‘Fn%
phar macol mgi csxbdtiyuted eyt The rf adityldarioxes et hadrendo rdfeta ey CSORIgadnipy m xed

yvith a surfactan XYPprQ yIceI;qus . n n al so be
prepared in giREE #‘d? gﬁ?q%ﬁﬁiﬂﬁ&uﬁgl edFE @P}'ﬂ?&ﬁg é?f?fp E?tgrsécé’n ¥eéreof in
oi I's. Under Oerndnex@axy Afifeli Whe@d%ﬁﬂx@fallﬁl 6f apetiand aﬂ@ﬁ‘?mhﬁ@%@n@hﬁxgﬁfn@&b ons
contain a pres rva Ive to pr@ ent the 25 growh o mcroorganlsms The

phar maceut i caf LOME.ahich TRagybe; eﬁﬁ“‘éé%’&%‘l”e‘“@%’@“@ﬁ%ﬁﬁd’@‘“&f’ pHfeclment yeous

sol utions or 1§1b§ﬂﬂ&1§tdg&$ataﬂﬂ'm&ﬁhh*‘lﬁlo%@?(‘%feﬁs tb @1 BrhE £4 1 eRReftaneous
preparation of sterile injectable solutions or dispersiaons. In al | cases,

the formhust be St&rorpouls ohthis ipention,can by Pﬁli’é’eéxff’g‘?ﬂ’mg Hht Sehegrs syringe
abi lity exit SjymsthateAdslbwbe stabl e under 30 conditions of manufacture and
storage and nust be preserved agai nst the contam nating action of

m croorgani sms such as bacterial and fungi. The carrier can 03 FEB 200 WO
00/ 6657D PCT/ USO0/ | 11749 -346e a sol vent or dispersion nedi um cont ai ni ng,
for exanple, water, ethanol (e.g., glycerol, propylene glycol and liquid
pol yet hyl ene glycol), suitable m xtures thereof; and vegetable oil. 5 The
foll ow ng exanples illustrate preparation of conpounds of the invention.
EXAMPLE 1 2-(2- Am no- 5- bronouhenvl ) nronan-2-of 10 A sol ution of

2- am no- 5- br onobenzoic acid (10g, 46 mmol) in dry THF (200 nL) was treated
at -78 C under nitrogen with a solution of nethyl magnesi um bromide in
.ether (3.0 M 90 nL, 270 nmol). The reaction m xture was slowy warnmed to
anbi ent tenperature, kept stirring for 48 hours under nitrogen and then
poured into a cold 0.5 N aqueous hydrochloride solution (300 ). The’

m xture was 15 neutralized with aqueous 1 N sodi um hydroxide sol ution and
ethyl acetate (300 nL) was added. 'The organic |ayer was separated and
aqueous | ayer was extracted with ethyl acetate (3x100 nli). The conbi ned
organic |l ayers were washed with brine and dried (MyS04). After renoval of
solvent in vacuo) the residue was purified by a silica-gel flash .
chromat ogr aphy (hexane: ethyl acetate/3:2) to give 2-(2-amino-5 20

br onophenyl ) propan-2-of as an off white solid (6g) 57%: np 62-63 C, ~H NWR
(cbch) 8 7.19 (d, 1H, J = 2.3 Hz), ?2.12 {dd, 1 H J =8.4, 2.3 Hz), 6.51
(d) I H J =8.4 Hz), 4.70 (s, 2H), 1.82 (s, 1H), 1.65 (s, 6H). EXAMPLE 2
25 6-Bronp-4. 4-di nmethvl-1.4-di hyd -ro be~ojd~) 1.31o~n-2-one To a solution
of 2-(2-am no-5-bronophenyl)propan-2-ol (18g, 78 mml) in dry THF {150 nl)
was added 1, 1'-carbonyl diinudazole (15.5g, 94 mmol) under nitrogen. The
reaction solution was heated at 50 C overni ght. The solvent was renoved in
vacuo and the residue was dissolved in ethyl acetate (100 nL). The solution
was. 30 washed with 1N aqueous hydrochloride solution (2x40 nL), brine (20
m.), and dried rith MySO4. After renoval of solvent in vxzcuo,

6- br ono- 4, 4- di net hyl - 1, 4-di hydro 0 3 FEB 2004.- WO 00l 66570

PCT/ US00/ 11749 -35 benzo[d] (1, 3]-oxazin-2-one was obtained as a white solid
(20 g) 100%: np 199-200 C, ~H- NWR (DWVBO-ds) 8 10.32 (s, IH, D20
exchangeable)) 7.48 (d, 1H, J = 2.1 Ft) 7.43 (dd 1H J= 8.5, 2.1 Hz),

7 0N ~1 I\ /7 AR BA~I




To a solution of 6-brono-4, 4-di nethyl -1, 4-di hydro-benzo[d][1, 3] oxazi n-2-one
(29, 7. 8 mmol) in anhydrous THF (60 nL) was added a solution of n-BuLi in
hexane (10 M 2.4 nlL, 24 mmol) at -78 C under nitrogen. After stirred at
-78 Cfor 30 10 mnutes, a slurry was obtained and treated with
triisopropyl borate (6.5 nL, 28 nmmol). The reaction solution was slowy

war med to anbi ent tenperature and quenched with 1N aqueous hydrochloric
acid solution (60 nL). Ethyl acétate (100 nL) was added and organi¢ |ayer
was separated, and aqueous |ayer was ext20acted with ethyl &%fgﬁgﬁ%xeo
mL). The conbi ned organic | ayer was washed with brine and dried with 15
MyS04. The sol vent was renoved in vacuo and the residue was purified by a
silica gel flash chronmatography (et h§1’h€§%ét at e: hexane/ 2:1) to afford

(1, 4-di hydr o- 4, 4- di net hyl 2- oxo- ZH 3, 1- benzoxazi n- 6-yl ) batonic- acid as a
white solid (1.4g, 81%: ns249-250 C, ' H NVR ( DVER dS)L_?’RiLO- 21 (s, 1H D, O
exchangeabl.e), 7.9D- 7.9 b Sco2i) DSO exchange 7.67 (m 2~ 6.79
(d, I1H J =7.8H,), I.6] 6H) ;R*WNBr. (TSI N0 2(\%!\/&5] +, 87%.
EXAVPLE 4 6-( 3- Chl or ouhen A, 4-dirnethvl -1, 4- obEnZol di f 1,31
ozazi n-2-one (ProcedurBAs AlHzi xture of- Ry .

6- br.ono- 4, 4-di net hyl -1, 4 diRaydr o- benzoj d] [ 1, 3] oxazRn2-one (1.5g, 5.9 mmol),
3-chl orophenyl boronic aad (1.83g, 11.7 mmol)) Rs '
tetraki s(triphenyl phosphi ne)-pall adi um (0) (R 354 Dl ), and sodi um
carbonate (2.48g, 23.4 mml) inC8 THFEEkof 8r (40 ni/ 10 ni)
was .degassed to. renove the oxygen and Ther he at 85l C under a bl anket
of nitrogen for 3 hours. 30 The reaction mxturevas~eeol & to anbi ent
tenperature and quenched with a saturated aqueougza ium chl ori de

©

3

solution (20 nL). Ethyl acetate (50 nL) was. WO 00166570 -36 0 3 FEB 2004
PCT/ USOCOrt 1749 added and the organic | ayer was $eparrat gdl. The aqueous

| ayer was extracted with ethyl acetate (3x15a ~ S

| ayers were washed with bri Ad(QaipdPdiPriraciNaCoh M | vent was renoved
in vacuo and the residue was Dwéﬁélhp% STTi Cf flaiO r omat ogr aphy
(hexane: ethyl acetatel2:1) to affo %-(3 5 Rs N

chl orophenyl ) - 4, 4-di met hyl - 1, 4- di. hydr obenzo[ d] [ i ,R3] oxa%Zi n-2-one as a

yell owi sh solid (1.4g, 82%: np 158-159 C 'H N Mt ( O ds} 8 10.31 (s,
1H, ‘D20 exchangeable), 7.75 (s, 1H), 7.6l (rr~ 3H R ¥t," 1H, J= 7.9

Hz), 7.39 (dd, 1H, J= 7.0) 1.1 Hz), .6.96 (hP)BL . ), 1.68 (s; 6H);
Anal . Calc. For O sH-4Cl NOzO. In-$iZQrHICh(0f8Y 37, N,T 45.84. Found: C,
66.14, H, 4.61) N, 4.71. 10 EXANPEE-56-(3-P~

rono- 5- f | uor oohenyl ) - 0, 4- di met YIS 4Mdi hyd R P, 31 oxazin-2-one
procedure Bl A m xture of Rz lii :

(1, 4-di hydro-4, 4-di net hyl - 2- oxo- 2H-3, 1- benzoxazi ngg- yl
(2.22g9, 10 mmol), 1, 3-di brono-5-fl uor obenzenepg(B. 1059,
tetraki s(triphenyl phosphi ne)qel pashang8d, (0. 60 pb), and sodi um
carbonate (2.2g9) 21 nmmol) in a nixXture of—DvE (06nL, / 15 L) was
degassed to renove the oxygenPHRH3 HefTReat edrAT85 de¥o a bl anket  of
nitrogen for 3 hours. The reaction nmixture was cog@,ed tp ambient
tenperature and quenched with a 20 saturated aqueous arfroni um chl ori de
solution (20 nmL). Ethyl acetate (100 nL) was added , and organic |ayer was
separated. The aqueous | ayer was extracted with ethyl acetate (3x30 m,).

The conbined or gani’é dempafteatedeineSahama ddthpicompbiridsof Anid inlvention wiet geriotptioe.

The ‘sol t LR h 1 : her, I ' ified b .Silijca
ge?a fS Ioa\s/ﬁnchr rreﬁd'; ogr gg’%‘f‘ %ﬁ@gﬁg}xﬁ#ﬂeﬁoﬂ@gg %%‘ %ﬁﬁzaﬁ%@%ﬁ%;E%P{’é-"ﬁ?%eﬁg ga,25
f1 aor ophenyl ) snbsctifcm&:dmml.rwd&rfﬁhpéedidig/dci@bem(der[i@h]tivés SucBagrxanl Bster QL& BS 12
L | et G L O IS G,
Hz); 6.96 (d, O gebip Gultali in the Q&éé}?]g %inoﬁkﬂ'iwéjs\ dR IR A8 orkd ;16 '

fr
(m 1F); M5 (CQ) mz 3S2([MH;, 7 350([ MFHI+) 75% . Anal. Calc.” Fo
C~~- i ~3Br FNO :&talligoresgen ae g HIrignarg, repgent,. 00 aprEopriaie mOppHtic8®fvadts videh N)

3. 95. 03 F ' US00/,11749 37 EXANPLE 6,5

3 (a 4-0i mat g3 out e YOS RABED o, ZEOTERR G A e et b 2 tnder an

f | uor obenzidni tinért etrdosphert yneh of afgofSerhritrogenbatl 178 A pheduth terdpetatticare Riyg - 2H
bent[d][1, 3] oxazin-2-one, (lg, 2.8 rrunol), zinc cyanide (0.2g, 1.7 mol),
and tetrakis(triphenyl phosphi ne)-palladium(0) (0.2g) O 17 mol) in dry DW
(20 nm.) was 10 . degassed to renove oxygen and was then heated at 85 C

wi | der a bl anket of nitrogen for 6.5 hours. ~ The reaction solution was
cooled to roomtenperature and poured onto a cold saturated aqueous

ammoni um chl oride solution (100 nL). The white

‘bgionicl S aci d
42 nmol ),



precipitate appeared and was collected on a filter. The.white solid was
washed with distilled water (3x20 nlL) and dissolved in a'ﬁﬁfﬁ&r@ﬁbf et hyl
acetate &%0 m_é and 15 methanol ( 10 nL). The solution was applied on a pad
of silica’Qeeseiid eluted with a mixture of ethyl acetat ECHRE"HE ¥ ne. (1:1).
After solvent was renoved, 3-(4,4 -2

di net hyl - 2- oxo- 1, 4-di hydro 2H benzo[ d~ [1 3] oxazi n- 6-yl)-5- fI uor ebenzonitril
e was obtained as a white solid {0.7g, 84%: np 253-254 C; ' H NWR ( DMSO- d6)
8 10.4 (s, 1HlosieOofesactinohfeablyiel, beSzox&r(%—pne]sH; is foB@or{lyneffadthd b¥.a82 (m 1l 3,

(115,98 (m coffoliggipef lnch'ss Jondiioilidpie b didlonqpetordtn FU°G O ©
68.91, H 4. 4ﬁqthyll¢arb9naﬂ5m aFauitabls: no@yrot8S o B et stld;h % TEB’ at I'Bd;m;@raluws exgmgVPLE 7 25
4- (4. 4- D' et oir} %ﬁ?lﬁgrﬁ%erﬁugloh%dggﬁ?x%%ﬁt? (?benz -2-ones 3 to vield 4 can

L3l oxazi n-6-v car e pro Bauct Was epared, from
(1, 4- di hydy o-bé, effectedrby Marioud campling AbkcBonk mmmmm ﬁnﬁylr)e@oomnlﬁesaC| d and

Exanple &, as B e (R B e nBE Uit Sl el REBRESR 4 N R
_(CH:DC}§) | 848@@11@73;:2 mcl@tz@nmeclogagmbpmggmz I&Sndsdngg 1Phs;P,Jdppt,. @pm) 7 61 (d:
68 (a0l ey, BBlesdms deaVit el of Agebhyed Judngt 5 1170
1.78 (s, 6H); nw@mﬁb)reastm. @83.3ary (bvkokic-acid,] @pRGmnage af aryCelhe confpornd, is

C, sH~zN20 . ! N9 73, Found: H 4. 31,

N 0. 6. 100 sty Sanatilen o e 4 e e oS B s sl B

6- (3- Chl or oph@umoplywﬂd taseseintlvde; bytdarel not~lmited-thesodinm picktbonate, sodium

fl,3Loxazin-2 ot une. of .

6- (3 chl or ophceaﬁbtoF%tgzb%zfé 3m 31.°F1§/h?t-e’l @"ﬂ%fﬁ’?&’%‘%ﬁ 8‘eﬁ°‘“~“‘8‘j‘ a’:‘femf 3 3)?1a02| n- 2- one

(0.15g) - 0.5 neomimoniynused Foligsoin’ theseersaptinns (rﬂu&etlggnzéneBDMiﬁl l)sopropaaq:ihydrous

0- Xyl ene was e f u Pt vent was-

renoved and tﬁ%gélégl ﬂgtﬂﬁla%sc%xﬁef% e ey“?@?%‘;slﬁéﬂéﬁ?gﬁa ’g?glaﬁfﬁx?él lica gel,
hexane: & hyteactioniscgeneddly r}ecutgd wridéroandnertasmosphére sush apuitrngknag aggomiai t e "sol i d

exchangeab! &) R o (e MRgBNELSRIC S, 15 70 (5 31y, 700 (1, 11

J= 7.8 Hz), 7.42 [EBenzogadinoges 3gcan bpiednverFedlinto( ainuciophileisich ds, R)ZorécsacicBH) VS

égl )26,m %BQBGQMW 966/%0“;) oun'é%élpp‘égg%%eyaﬁ%ﬂfbcg rﬁ"ﬁj{ ?ﬁdmﬁ’%@ww 9

4- (4. 4- Di et hiptiidg te yield dcembloging ke coupling 2i¢tion nondlitiod ¢ ddscribed above. The

gzafhn46d?%t L}F_ é?%\%‘%f% ‘ﬁtg ﬁ%glr %—E‘b r‘ljg‘lof% 3 with an organo metallic

3] oxaz2i n- 6yl )rmb%n@Blecar b aaireticl solve. 9@k, aS(TI'B’ arrethpr Slawehiesson' s
reagent (0.38 Wprcaty i refI ux
under ni trogegu Fg\fagh %%urs LQP#OH @gﬁxﬁﬁ\%ﬁé&}r&nhggga&ﬁ% t%%g%g;na :
resi due was ptrisopiopyd biggateq of Izlagh*ﬂeﬂﬁecﬂmrmgraagﬂyra(lmg frem -g&1°C thémme et hyl
acetat e/ 3: 1) geg, ‘gd&mmgﬁg&gspggg?_gygﬁdm Yilog@w solid (85 ng, 35%: np
242- 243 C, DMSO-d6) E 12.°22 (s, Dz0 exchangeable), 8.50 (d, 1H,
J=1.2 Hz)258 37 (d 1H, J =1.0 Hz), 7.71 (m 2H), 7.09 (d, 1H, J= 8.0. 25
Hz), 1.69 (s, 6H; M5 (APCI) mz 301 ((M+HJ+) 100%; Anal. Calc. For

" GsHNzZzOS2: C, 59.97, H, 4.03, N, 9.33. Found: C, 59.67, H 3.85, N, 9. 14.
'EXAMPLE 10 Brono- 4, 4-di net hvl - | s4-di hydro-benzo f d~I, 31 ozaan-2-thi one 30
The product was prepared, from 6-brono-4, 4-di nethyl -1, 4-di hydro

benzo[d][l 3] oxazi n-2-one and Lawesson's reagent using the procedure of
Exanpl e




03 FEB 2004 WO 00l 66570 PCT/ USO0/ 11749 -aoas a white solid: nmp 221-222.5 G
"HNWR (CDCl 3) 8 9.38 (s, 1H, DSO exchangeable)) 7.42 (dd) 1H, J= 8.5, 2.1
Hz), 7.29 (d, 1H, J = 2.0 Hz), 6.76 (d, 1H J = 8.4 Hz), 1.76 (s, 6H); M
(El) mz 272 {[MtH +, 94%, 274 ((MH +, 100% . 5 EXAMPLE 11

3~4, 4- Di net hvl - 2-t hi ozo- 1, 4-di hvdr o- 2H benzo fdl f 1,3loxazin-6..yt)-5

fl uorobenzonitrite The product was prepared, from

3- (4, 4-di net hyl - 2- oxo- 1, 4- d~ydr 6- 2Hbenzo[d] [ 1,3] oxazin-6
yl)-5-fluorobenzonitrile and Lawesson's reagent using theg3GFEB Bdocedure of
Exanple 9, as a yellow solid: 248-249 G2-"H NVR (DMSO-db) 8 12.3 (s) 1H))
8.15 (bs, 1H), 8.02 (d, 1H, J= 10.48 Hz), 785778(m 3H), 7.13 (d, 1H,
J=8.92 Hz), 1.71 (s, 6H); M5 (APCl) mlz 313([M+H'', 100%; Anal. Calc.

For C, ~H, 3FN20S: C, 65. 37) H 4.19) Sgh@neia Found: C, 65.26, H, 4.31, N,
8.61. 15 EXAMPLE 12 3:(4.4 D| met hvl - 2- oxo- 1, 4- d| h~ dRso-H-benzof d ( 1,931
oxazi n- 6- vtI-ben;{onl r| | e m xture of

1, 4-di hydro- 4, 42 ‘ enzoxa2|n

( di hyd OERo b

10 nnE!) 3_bLonabr prll \ | y "
P AP ™ ke p@kh@ﬂhﬁﬁ‘ﬁ% (? dne0 o Maigoomnd sodium
was degassed to rero t he oxygen and then heated at 85 C under a bl anket

carbonate 20 (2
of nitrogen for 3 hours. The reaction m xture was caul ekk't g2 ambi ent
tenperature and quenched with a saturated aqueous am 3151 chI ori de

solution (20 nL). Ethyl acetat eKO:MQHpl)HRas addey t he n| c layer

was separated. The aqueous |ayer was extrad’ed Wi eth et ate (3x30
0| ed with

slpe vvas purified by a

m.). The conbined organic |ayers were washed w Ry 1

MySCa. The sol vent was renoved in vacuo and the resi

silica gel flash chromataography (hexane: ethyl acetatell ! 1 to give

3- (4, 4-di met hyl - 2o0x0- 1, 4- di hydr o- 2H benzo[ d] [ |, 3] oxazi n-6-yl ) benzonitrile
as an off white solid (0.7g, 25%: np .236-237 C,' H NVR ( DMSO-d6) 810. 34 (s,
1H) Dz0 30 exchang¥shmea ilBistzates &), altetptiveBamPpoaghl [eadibg taithe $edzokadinorizs B9 (d)

6 08 (o, 1H SusgeSpgyiae it Bhglhbishd e el palRete oo

C, 72.89, #H, gold indi;did® bGOnotFimield tdCallefidxy 5arbb‘hy1,5t-ﬁﬁoxyi\|¢ar9m§5 bétAMPLE 13
5 . . . '
3- (4, 4- Di met WA RRess crrbenyh A Bethosy carbame iip 2 sritabit 8alyent seeky b3 THErizoni t r
i1e A mxture,@fondrifed vsfithdbﬁﬁr’itﬂaﬂt R b §1bq§ehaedfep & B ARNAL 1L an jd o
3Joxazi n- 6yl ) - benzonitrile (1 g Lawesson’' s r eagent ?

4.3 nznol) i nSC@chgBIEeneThcaﬁommd amémehea]nmjtraate& gfith e suitablenomghno nTehdhc
reaction mxture was.cool ed t room tenperature) pour into cetate
(50 Ly and visahed SRt SR B Fbest A CHEnAS AaeBn dimpes BoBPhasdS ar | eq

aver sodi UM Spilepart@oRpehridaNBae B edbindi e, IR tehd @nepRSE TRt b editabidbdsk ash
chr omat ogr aph%/ t‘% ilica gel, 20%:et hyI acet at e/ hexane) to give

3- (4, 4di met hy PR35 peBRRum thutaxifledr SO BEHE.GIORSP I Esexide it G0 PPPOBEAB oNi t 1 |
:a) ( 082%49,( 529%@/%@%11@11 Mt&néw awmo%ﬁe?é{ﬂ}m W&%Qﬂ%g&]eﬁ%ﬁ (s,
7.74-7.64 (m agen at Yhemm@dramsrameungm:@m@n kemperdwe 1o (k) badkg poiBt (ARE! ) mr z

295 ([M+ H + | For ~NzQGS: C, 69.36) H) 4.79, N,
9.52. Found: E’lg‘%g‘(gf% éﬁ?ﬁ’ asz°g§%°’ﬁ°“§m6‘?°s EIMPLE 14 20 , ~ Potency in the
rel eyant assays Th@ckampUudueriteh thdpRctdiy@ntbi RBpad@ benzbReimeed Be @l evant
assay ‘as descr i bed beI ow and their potency are in the range of 0.01 nMto 5

~tMin the in e sy %’é‘&féltsaﬁcP%l'“eM t Bretingabgirige iBrean ibe Trepayeds Gomsahy s .

The selecled GramBiagy dldidhedidalbic ARlr§atial ® Onen WeBR! QR8O 425201 ed

dimethylhydroxyl-amine hydrochloride salt in a protic solvent such as ethanol,

bor@Hi ¢ _acid (2. 22g,
2a

. isopropanol at reflux under an inert atmosphere such as argon or nitrogen. Coupling.
20  of amide 8 with an aryl electrophile such as aryl boronic acid or arylstannane to give 9
can be effected by employing a typical coupling reaction such as Suzuki, Stille

coupling procedure in a similar fashion as described for the preparation of



03 FEB 2004 PCT?US00/ 11749 Ovul ation hPR CV-1 Inhibition ECso EDt oo _
Compound R, RZ R3 (nA~ (nglkg) 10 ~ 1 3-¢hl orophenyl Me Me Wz@g
4-(2-cyanothio- Me Me 0.3 | phenyl) 15 3 3- cyano- 5-fluoro- ~ I\/E Me b1 ND
pherryl wolegesamophenyl Me Me 0.4* 20 * ND, ‘not det er nire@aisoorri74sl kal-i ne
phosphatase data. (1) T47D cell proliferation assay The objective of this
assay is the determ nation of progest?tl onal and anti progestational potency
by using acell proliferation assay in 25 T47D cells. A conmpound' s effect on
DNA synt hesi $erzbxalifiddes 4 r&utrhedt STRRSHS Te ds used in
this assay are as follows. a. G owh wrergm?eu%%tgl%}&%lﬁb ?Ae&m@'lgsnﬁ%hﬁkgco BRL)
suppl enment ed &> t vty plbyryiigiugy apBitivee @etgin @W%é@l{mefpammFEB 2004r WD
00/ 66570 ~ Pedipkbed@bidnf 48ch as THP dr@t?agrtdnﬂé}taﬁqﬂert JthQMhQFL sB&@Ys Ghdohion, 100mgy/ m
streptonycin, and 2 m-' ~l dutaMax (G . Treatnment medi um

M ni mum EsseRiTogen Wb'a? Gfn to e tWG&MB@@FB@O“@RL}“ pRenvetsioneaf- f r ee

supp! ementsed yibkd e kool 16 08 bitiel bP BEnkdR WP 1o YAy Rasd Wtasit 00U/
penicillin, 200 ng/mM streptonycin, and nM d BCO, BRL). c, Cell
culture StocReageny Sysh agplkd, %!ﬁévhrﬁauaw{ﬁvm qowpgmé\m hnmf'@ﬁ?‘v@b?u%r du

i ncor por at i ORs FHFAY etief lhddr amerpb:%ﬁﬂerb @uc%@as\e@éoh o?'rmdgén tFagepn, Hecton
Di cki nson Labware) at 10, 000 10 cel I's/ wel ?rowt medi um After overni ght

i ncubati on, TR FHABWMERARYS §°E‘f‘?§}?§é’§kﬁt@3t1|0etatm b gtruplsca brieffested Sy ar e
cultured for St i kbR 1 ds are

di ssol ved i nrapgr opriate \h/-rg%flg g?%ﬁéfgﬁlgﬁg@gﬁ 1 ?ﬁﬁ%ﬁ%ﬁ% % DVSO) )
subsequent y rylusing @ageptsuch %&Mﬂwm@nﬂr@mcé@m@mm«@ gsvitable Progestin -
and. ant i progeménﬂsacﬁfa@ﬁmcemeromo&mﬂ@%r oﬁ%ﬂdéé%nflﬁéH tﬁQs}ﬁerE‘ﬁ?‘%Q“se 15
curves. The final concentration of vehicle is 0.1 % t}n_ ontro

cel | s recei vaempertgs gnghfrom Oa fopthe §eiling printpfdhe eolveat] ngtqkﬁmpr@sence of

0. 03 nM tri meagRbIoNeo prbfhick %%ﬁ‘n@&ﬁdspéf%?%&vhxmoﬂ%ﬁ"bétaccowmw igur hours
after treatnment, the nediumis discarded and cells are | abele vvlth 10 nim

BrdU ( Arer sh&PﬁdE’isF’é agents fueh “AF*FP%&@Wd%lz@f’»gM@Senp,Lﬂmeﬁlchﬂfé%ﬁaWerw medi um f or
4 hr. 20 8. QRinicibtatelif & aila00 nADRAY sdlent ieh BPHP Tt Bkl atuftd Sin iy ? the
mediumis renoved and BrdU incorporation is neasured using a cefll :
prol i ferati offopirpasatepippraiuetpRP %50, Amer sham Life Sci ence) according to
manuf acturer's instructions. Briefly, cells are fixed in an ethanol
containing fixative for 30 mn, followed by incubation in a blocking_ buffer
for . . 25 30 mn to reduce background. Peroxi dase-|abel ed anti-BrdU
antibody'is added.to the wells and incubated for 60 mn. The cells are
rinsed three tines with PBS and i ncubated wth v

3,3 S,5 -tetranet hyl benzi dine (TlIv>B) substrate for,10-20 m n dependi ng
upon the potency of tested conpounds. Then 25 pl of 1 Msulfuric acid is
added to each well to stop color reaction and optical density is read in a
plate reader at 30 450 nmwithin 5 nmin. e. Analysis of Results: . 03 FEB
2004 WO 00/ 66570 '




-a4 PCT/USO0/ 11749 Square root-transfornmed data are used for analysis of
vari ance and nonli near dose response curve fitting for both agonist and

ant agoni st nodes. Huber weighting is used to downwei ght the effects of
outliers. ECso or I1Cso values are calculated fromthe retransfornmed val ues.
JNi F' software (SAS Institute, Inc.) is used for both one-way 5 anal ysis of
variance and non |inear dose respon anal yses in both singlg3daseypnd dose
response studies. f. Reference Conpdunds: Tri negest ope and

medr oxypr ogest erone acetate (leﬁl)enarélref erence prog Sti ns,and RU486 is the
reference antiprogestin. Al reference. conpoungds ar
dose-response c8sves and the ECsq or é S
Esti mat ed ECSp, ar d PR MR HOL %,conﬂ )
i ndi vi dual® i ' rrpound ~xpECso (nM SE95%
%0, 007, 011 M
720, 0470. 001 0. 011

ahed YoCso, st andar d error and 958 confi dent interval
gestin, RU486 | Cs095% I Corrpound ExpﬁmM SEl ower upper RU486

0. 01730. 0190.
0. 024 Tabl e Z.
for the 257antip

03 FEB 2004 V\D OOI 66570 PCT/ USOO/ 11749 45 ECSO - gt oR

conpound that gives hal f meXP@Ep HaREPeNSES n Br dU | Jrati olwith SE:

| Cso: Concentration of a co?%&?d“tdl’%ﬁ’%?‘\/?_h hal f 4] decrease in 0.1
tri rregest'one i nduced BrdU incorporation w SE a¢h, dual i zati on

AT

progestins and anti progestins on rat uterine deciduali Fat i on® and conpar e
the relative potencies of various test conpounds. The mgterials and net hods
used in this assay are as follows. a. Me o : Test corrpunds are dissol ved

in 100% 10 ethanol and mixed with corn oil “(vehi ake). ock _&@| utions of
t he test conpounds in m;n,lor(thmoimTMdeﬁfeeCtoh&’_prepa jeati Ry (~80 oC)
the mxture to evaporate eranol rest_conp ds are gguent |y diluted

with 100% com oi l. or 10% et hanol in corn oil prior
animals. No difference in decidual response ryas
vehicl es were conmpared. ' 15 b. ~ fRACUC, pr ot ocol #SOOZQ/arlmctom zed
mature femal e Sprague-Dawl ey rats (~60-day old and 230g) are obt ai ned from
Taconic (laconic Farnms, N~ follow ng surgery. Ovariecto |§ el{forrred at

| east 10 days prior to treatnment to reduce circul @fing gex Si= di ds.

Ani mal s are housed under 12 hr light/dark cycle and standaRgd rat chow
and 20 water ad |ibitum RMETTR%EFEAL R s are wei ghed andlirandond y
assigned to groups of 4 or 5 DefTore treatment. Test ¢cBY i
vehicl e are adm nistered by subcutaneous injectiomfn th
or by gavage'using 0.5 m. The aninmals are treated 25 onge dai{y for seven
days. For testing antiprogestins, animals are given the tést conmpounds and
a ECS50 dose of progesterone (5.6 ng/kg) during the first, three days of

Q grrent of

treatnent. Follow ng decidual stinmulation, aninmals contl 10 receive
progesterone until necropsy four days later. .d.  Dog ng 34~ oeed are
prepared based upon ng/kg DA uPhdege, Tr(ly wei ght. 13 wdi es;a control
group receiving vehicle is 0|dmdemlve65 dew@r,r_n_ nation of N/L
R3 H K
Ry 12

Alternatively, ortho-amino kstone 10 can be prepared by treatment of ortho-
amino benzonitrile 14 with an organo metallic compound such as organo lithium

reagent or Gringard reagent in a suitable solvent sush as THF or ether under an inect



03 FEBB 2004 WD 00/ 66570 PCT/ US00/ 11749 -46 dose-response curves is carried
out using doses with half log increases (e.g. OI, 0.3) 1.0, 3.0 ng/kg). e.
Deci dual induction Approximately 24 hr after the third injection, 5
decidualization is induced in one of the uterine horns by scratching the
antinmesonetrial lumnal epitheliumwth a blunt 21 G needle. The -
contralateral homis not scratched-25and serves as an unsti mﬂ%f@ﬂ #nt r ol .
Approxi mately 24 hr following the final treatnment) rats are sacrificed by
C02 asphyxi ati on and body vvei ght neasured. Uteri are renoved and trinmed of

fat. Decidualized h orn control (C-horn), uterin horns. are
wei ghed sgﬁﬁf%bteé"l JPeR S 25R] I°§§} BEft aiRerpArytates ranging from n@ l§§8 P wei ght  of
the deci dtsalpezaede wxﬁﬁm&dh@s&m&mq&l BebRfiRMe DY clA el EyREaEohogar i thmi ¢

transformation is used_to maxim ze norndlity and honpgeneity of variance.
The Huber ®MaFBIoPHaelr substityied chenzrrifgilen sueh age @mobmemé@hcl 13 #§ing ansf or ned
observati al ysi s of
vari ance. %%chg{)?? \?\}ag][ Q&%ﬁgﬁﬁﬁ?@&@g cpk&%’éso'?g%%ggfo g ?qb #ng%eway ANOVA
and no#- Ifarsb!anwmmheéfmhswcmaioyséﬂmvgaxmaeimdeace Corrpounds Al'l progestin
reference conpounds were run in full dose20 response curves and the ECso
for uterine wet weight were cal culated: Table 4. Estinmated ECso., standard
error (SE), and 9Q%Genfidence intervals for individual studies 25EC5095%
Cl Compound~pi (ng(k~ s ¢ ~SEl ower upper Progest eronel 5. 500. 774. 21

7.2026.211. 124,41 8. 630 3- Ket odesogestrel 10.110.02 ~0.07 0.1620. 100. 050. 11
0.2530.060. 030.03 0.14 WO 0Q 66570 -a? 0.3 FEB 200 SPCT/ US0011749

Levonor gestrel 18, 080Q4AQ30..640. 162 M&d)- 090. 1430. 09 020£060. 13540. 090. 02

~0. 060, 14MPA10. 420770 f | 50. 61 toTabl e 5.
Esti mated average i
dose-response CHyT eSe

90. 6020 ) 730 :
tandard B¥% BY 0 95% conf i ,intervals for
NH,

| Conpound! ng/ ~1, g. 5. ,|c.) SEl ower ugper Progestero e5. 64 o
0. 624, 557. 003- Ket odesvges®¥ el 0. 10 0. 020. 070. | 4Levonor 8est nel 0. 10,
0.010. 080. 1220 Table 6. Estimated | Cao, standard error, and 95% confi dent
interval for the anti-progestin, RU 486 25 ICso 5g ~ CI Conpound Exp ~Ry ~E
| ower upper RU 486 1 0.21 0.07 0.05.,0.96 . 2 0.14 0.02 0.08_0,2? 30
Concentration: Conpound concentration'in assay(defaul tisnmy/ ke body wei ght)
, Route of adm nistration: Route the compound isyadnnjstergd to the
ani mal s 03 FEB 2004 WO 00l opdes el ght ™N\pan~.e éni mal body
wei ght (default-kg) D-horn: Wt wei-rght of deciduali 2 eri ne horn
(defaul t-ng) C-hom Wet weight of control uterine
Deci dual response: [(D C)/C] x100% .

Scheme IV depicts an .approach to prepare benzoxazinomes with a low

10 pcrﬂuo.ro'alkyl substituent at position-4, e.g. R; is trifluorormethyl group, An
appropriately substituted chloroamhne 15 was protected with a suitable protective

" reagent such as pivaloy! chloride or di-terz-butyl pyrocarbonate to gwe protected
aniline 16 in a suitable solvent such as acetonitrile, acetone, THF, methylene chloridé;-

or a mixture of solvent such as methylcno "chlordde and w.at.e:‘ under an inert

‘15  atmosphere such as argon or nitrogen, at tcmperatures ranging from 0 °C to 70 °C, A
suitable base such as sodmm carbonate, sodmm bicarbonate, or potassmm carbonate

may bé nccded thn the reaction



PCT/ US00111749 5 Progestational activity: Conpounds that induce

deci dualization significantly (p<0.05) conpared to vehicle control are
consi dered active Antiprogestational activity: Conpounds that decrease ECso
progest erone i nduced decidualization significantly (p<0.05) ECso for
uterine weight: Concentration of conpound that gives half rekiFE®I20040

i ncrease in decidual response (default-ng/kg) ICso for uterine weight:
Concent r aVPIVEHFO conpound t hat gives hal f naxi mal decr easBCT/HSGEMY
progesterone i'nduced decidual response_gdefaul t-ng/kg) (3} PRE-luciferase
lads ,.lr in CV-1 cells 15 The object ofthis assay is to determ ne a
corrpound S progestational or antiprogestational potency based on its effect
on PRE- | uci f epadeces eparides agtieiproduyt suth vhylirgeklbfide. COrebth@Rssferst with #d t h hunan

PR and PRE-| umfera e m ds., The rial s ne ed i,n the assay are
as follows. a M"ﬁ%%ﬁ%‘gﬁfﬁﬂ ﬁj’éhli“

( Bi oWhi ttaker )wnﬁOFaI dbwi r]n@rﬂlx@%m(r\'lé:éy) cfeﬁ!\'iaﬂ{/esboélg D&rﬁ&éz‘dﬂ&eﬁheaﬁlohd&aﬂ-l vat ed))

0.1 mM MEM no ssen aC| 00U/ m penicillin,
st r ept onyci n; ‘Eﬁ MG“E‘E%WEX gd@;’“%??ﬁ?tate'l*ﬁél Wéqiicn‘@ﬁ' F‘ﬂ%m um wias
as fol | owss Divfd drmmmclb:taame&t)atmwpm@éucn eChrEdnR nitfRed &i-N8 "Yroldfettv/ V)

charcoal -stripped fetal I ne seru heat - i nact i ,

non- essenti al °f‘?6‘“§@?vﬁ§8’°1pr3ﬁ§f"ﬁ1°rﬁéﬁfnﬁpllief"t’?“ 2§%MEW°§W5%%WC| n,
and 2 tnM G ubpptring gfduBCéan @Péﬁecteb byGRhdtiof WF tprdtected hAMS Ietdne®Withraat ment
and | uci ferase assay, Stock CV-1 cells are naintained in growh nedi um Co

transfection iFEt2R8Asid ek gs TFAy AN aqpseps by ‘!’r“lﬁﬁd"ptqi_’moﬁllasarﬁ‘-‘&% t9ivepiPR- B
inserted at Spgidh AnskaRRabhshidetst watdt aETU °@%§om§§m€bﬂm SolbePtoRifBR Upst r eam
of the 30 luciferase sequence and 50 ng sonicated calf thynmus DNA as
carrier DNR i @rthsemigp ] °¥W%¥&roporat|on is carried out at 260 V and 1,000 nF
in a Biorad Gene Pulser 11. 03 FEB 2004 WD 00/ 66570 -49 PCT/ US00/ 11749
After electroporation, cells are resuspended in growmh nmedium and plated in
96-wel | plate at 40,000 cells/well in 200 pi. Foll ow ng overni ght
i ncubation, the nediumis changed to experinental medium Cells are then
treated with reference or test . conpounds in experinental nedium
Conmpounds are tested for antiprogestational 5 activity in the presence of 3
NM progesterone. Twenty-four hr. after treatnent) the nediumis discarded,
cells are washed three tines with DPBS (@ BCO, BRL). Fifty pl of cel
| ysis buffer (Pronmega, Madison, W) is added to each well and the plates
are shaken for- 15 min in a Titer Plate Shaker (Lab Linme Instnunent, Inc.).
Luciferase activity is neasured using luciferase reagents from Pronega. 10
c. Analysis of Results: Each treatnent consists of at least 4 replicates.’
Log transforned data are used for analysis of variance and nonlinear dose
response curve fitting for both agoni st and antagoni st nodes. Huber
wei ghting is used to downwei ght the effects of outliers. ECso or |ICso
val ues are calculated fromthe retransfornmed 15 val ues. JWP software (SAS
Institute, Inc.) is used for both one-way anal ysis of variance and
non-|inear response anal yses. d. Reference Conpounds: Progesterone and
trirnegestone are reference progestins and RU86 is the reference
antiprogestin. Al reference conpounds are run in full dose20 resporse
curves and the ECso or ICso values are cal cul ated. Table 8. Estimated ECSp,
standard error (SE), and 95% confidence intervals (Cl) for reference
progestins fromthree individual studies 25 ~EC5095% Cl Conpound
Ex~f nM SELower ~ wooer Progesterone 10.6160. 0260. 509 0. 74620. 4020. 0l 9. 0. 323
0. 50130. 4860. 0280. 371 0. 63730Tri negest one 10. 007S0. 00020. 0066
0: 008520. 00810. 0003 ~0. 0070 0.0094 0 3 FEB 2004 -50



3 ~ 0.0067 0.0003 0.005 S 0.0082 Table 9. Estimated |Cso, standard error
(SE), and 95% confident interval (Cl) for the antiprogestin, RUA86 from
three individual studies 5 1C 50 ~ 95- /QCl Conpound Exp. (nM SE | ower
upper RU486 ~ | 0.028 0.002 0.019 0.042 2 0.037 0.002 0.029 0.048 10 3
0.019 0.00l 0.013 0. @7 Progestational activity: Conpounds that increase
PRE-luciferase activity significantly (p<0.05) conpared to Veﬂ? ? 1t-r ol
are consi dered active. Anti prog’est_%}j onal activity: Conpounds g ecrease
3 nM progesterone i nduced 15 PRE-|uciferase activity significantly
(p<0.05}. ECso: Concentration of a conpound that gives half maxinal

i ncrease PRE-luciferase act$ahehy m¥defaul t-niF with SE. .1 Cso: Concentration
of a conpound that gives half maxi mal .decrease in_3|nM progesterone induced
PRE- | uci f eraseffact i vi t you(ydedcamldo ti M wi SE)N, 20 MPLE 15 '

6-1 3-fl uogonhenvl | - 4- mekielydLo, k- di hvdr o- 2 benzgxazi ne, . 2-t hi one

4- Am no- 3'"-¥ [ 1, 1" bi pheny,l]ﬁ_—car FOR" LA was, prepared fr.om

3f | uor opheny oni ¢ acid and 2-ani no-5:brofiobenzonitrile according to the
procedure_o g ?mf' A solution of 4-am ne;3' 4tluoro[ 1, I'-biphenyl]-3 25
carbonitr j. 659, “31.3 mmol ) in anhydrousgJHF (100 nlL) was treated drop
W se at room tegpergture under nitrogen w th |net hyl nagnesi um brom de (3.0 M
in ether, 21 ni, .83 ARk degealdif dlRAET | on “q xtHre hen heated at gentle
reflux for 1.5 h Uksian,C00l.ed to room tenpe ¢, and treated with 3N
aqueous hydrogen ¢hloride solution. {38 ). resulted m xture was heated
at reflux for, 3AHEFHE&CYMESEIed to anbi entry30 Tefiper®i ure, and adjusted to a

Et hyl acetate (100 ni} was added, the organic ?* ayer. was 03 FEB, 2004 WO
00/ 66570 PCT/ US00/ 11749 separated and the aqueous | ayer was extracted with
ethyl acetate (3x50 nlL). The-.conbi ned orkgan! cll a R

evapor at ed.: The_ r.esi die.vas, pifdfd ed by ‘a~siAsa
(hexane: et hyl R’L"&}g el-:' ald d

| -(4am no-3' -fluoro[1,1"- bi phenyl)-3-yl) et ba 3.1g) 43%: np 156-157 C
5 A solution of 1-{4-amino-3' -fluoro[l,|™Dbiplenyl Nl5“3-yl') et hanone. {3g, 13
mmol ) in anhydrous nethanol. (60 nL) was then-tgeat&d at room tenperature
under nitrogen with sodi um borohydride in a pgrtion w se manner. After
addition, the reaction mxture was stirred forf4 hours) treated with a
saturated sol ution of @auggugmwmpni um'sul fatgd (SSel) and ethyl. acetate
(100 nmL). The organi c ?&gerctafbsess ar at eg ed KOOM) and evapor at ed

in vacuo. The residue was purified on a sili cht omat ogr aphy
(hexane: ethyl acetate/3:1) to yield _ Y :
1-(4-amno-3' -fluoro(l, 1' bi phenyl)-3-yl)ethano| as @ white solid (29, 67%:
mp 136-137 C. A mixture of the above al cohol (& 2g, 0.87 mmol) and

tri phosgene in anhydrous THF (20 nL) was sti rr 8 at room t enper at ure under

nitrogen. After 15 15 nminutes, the m xturge wasl{r8ajel with a saturated

aqueous sodi um bi caﬁB‘BWa&t’L‘é‘@@"ﬁﬁ%on (30 m yNANd e ©acetate (40 mL). The
organi c |ayer was sEFEF HCET S0t i ed (MySO04), ted to give
6- (3-fl'uorophenyl ) - Z=mWethyT- I, 4-di r 0- 2HL3, IpenrewdZ™w2- one as a white

solid (0.18g, 81%: np 160-161 C'H NMVR (‘DVBO-al 6) §3;10.31 (s, LH), 7.62
(dd, 1H 5 J = 8.2, 1.9 Hz), 7.57 (s, 1H), 7.44-7%53 (m 3H), 7.13-7.20 (m 20
1H), 6.97 (d, IH J =8.2 H), 5.5? (q) 1H- J = 6.6 Hz), 1.63 (d, 3H, J =
6.6 Hz). M5 (ESI) mlz 256 [M- H-. . A solution of

6- (3- f | uor opheirheripartidrrdt@thiotobdrz6abiieHeo1 Lirbn311cah @8 Z¥ A IsHeddn ONe (0. 15¢,

O o ! st B AS el Py b B OcMRSR0R: © A.SAARRL fiocr ding to the
6- (3-fl uorophenyl)-4-nethyi -1, 4-di hydro-2H- 3,1 25 benzoxazi n-2-thi one
(0.08g) 50%9 as an off white solid (0.08g, 50%: rnp 173-174 C, 'H NMR
(DVBO-ds) & 12.27 (s) 1H), .7.70 (dd,1H, J= 8.2, 2.0 Hz), 7.62 (s, 1H)),
7.46-7.56 (m 3H), 7.15-7.22 (m1H, 7.11 (d) 1H, J= 8.3 Hz), 5.64 (q, 1H,
J=6.6 Hz), 1.67 (d, 3H, J=6.6 Hz); M5 (ESI) mz 272 [M- H". 03 FEB
2004 WO 00l 66570 ‘ '



-52 EXAMPLE 16

5-f4, 4- D net hyl - 2-t hi ozo- 1, 4-di h~dr o- 2H 3, 1- benzozazi.n- 6- vl ~-4net hYl t hi oQ h
ene-2-carbonitrile PCT/US00/ 11749 5-(4,

4- Di et hyl - 2- 0x0- 1, 4- di hydr o- 2H benzo[ d] [ 1, 3] oxazi n-6-yl ) - 41npwmmzm5

t hi ophene- 2- carbonltrlle was prepared, according to the procedure in
Exanpl e 5 using -28-

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

5- br ono4- et hyl - 2- 1 hi ophenecarbonitrile, as an off white soli 195- 200
C. 1H NWVR ( DMS&%I@‘}“EBO B yitp gn anylygyoup tayieldsl2 qapqbe efecied by Mmé(% copiplex7 01

(d, 1H J= 8.8 zed cABlidgdreadtion! » The palidhi ﬁcatéy%s p%d[ f&qlo)benlnzeégignt[ MFH)'
Anal . Calc. For l C, 6H, 4N~COZS; C, 653 89. Found: C,

64.64; H, 4. 62;cadysoindgs conpling protest. i Te comphng reaction of 19 w1th an appropriate ary]

5-(4, 4- dlnethy1

4- met hyl t hi ophebr??ao “38(%5“}%%}% r%?ngh%’gi %%Bg&%é%’%?? S&r?graﬁ’ﬁ)ecfr 8%%5% algrr?e was
added, at r domiuhespbeteandraecatalicdtpf sickel éhkeil) odmplexn le@gemcktlanmzpmmfsl,t-eagent

{6g, 14.8 mmuol),. The reacti. xture was ated, at refidux for 2 hr

allowed to cooﬂngépﬁggﬁgfg&ﬁgﬁ%%}atureﬁqa &§%FV@ﬁPp@ﬁ@ﬁ?§ﬁ%ved in %%cuo
The resi due wastriphenytbhaghifs . Fhesidst etongiily 156 solventC iy meidigh &phude dmxane

(THF: hexane/ 1: 3 yield'the title,co und as el | owi. sh so

G5 o1 320 TV A b et s Bl peqced edey o g whsopherppch
7.46-7.52 (rn, ahlitrogén &&ré(ﬂm at %perltwes&ax{’gmé BZhm adibBk tedperdibe to D568, (S, 6H) ;

M5 (ESI) mz 313 [MH); Anal. Calc, For C~6H aNrOSz; C_61.12: H.4.49; N
8.91. 20 Folfhd: C, @, dpgeribpd yScheme ) the cepyersipn af/banEoxezing2apnes B Rry}2 into

2- cvano-5- ( 4, 4-Ghiiiby-tfiokdi - J1-dhn e WAL QBE By hodtmaBtabIBr £2 Wb o+ YT T

| e. | -carboavl ate 25 A sol ution of

6- br ono- 4, 4- di nBXAR}E sulfty repepal ARCH-35dyRXETSEN s 1228 b ey NoRPRRLis Falvert BekyRs 00 ol )
and tetraki, s(tkyjida8edmidratiasenl)ion LRak tn?détwmmau%s%ﬂargguch%%:ggmk)uwogeﬁ ol uene
(200 rnL) was stlrred under a flow of nitrogen for 25 mn t he sol ution
was added sequeMt$BPy 1-tart- but oxycarbonyl pyrrol e-2-boronic acid (8.24 g)
39 nrnol) ipsabsolute ethanol (50 nl) and potassiun1carbonate (5.39 g, 39
mml) in water (50 30 nlL). The mixture was heated to 80 C for 16 h and

al lowed to cool. The reaction m xtur escaadsv poured i nto an aqueous saturated
sodi um bi carbonate solution (200 L) 03 FEB 2004 WO 001 66570 '

PCT/1JSH. ~I | ~A~ B3 BXfRr acted with ethyl acetate (3 B 20@ rd). "The
organi c | ayers Vv sqpined, washed with water (20%kz Bine (100
nL) and dried ove s uhaesean’s reaptmb Odine fyon wag
concentrated in vaguo, e residubxwas purified by

@0% et hyl acet at el hexs 4,4 5

chr omat ogr aphy Bn §P I ca g el :
di met hyl - 2- oxo- 1, 4- d®hydr 6- 2H benzo [dJ [1, 3] Ra H
oxazin-6-yl)-pyrrol e-1-carbgxylic acid tent-butyl ester (4.0 g, 58@@ as a
tan solid, np 172-173 C. To a solution of

2- (4, 4- dlnethyl 2- 0x0- 1, 4-di hydr o- 2H benzo [d] [1, 3J .

oxazi n6-yl)-pyrrol e-1-carboxylic acid tert-butyl ester (2.0 g, .5.8 nmol) i'n
THF (anhydrous) 50 nif atm-'r C was added chl orosul fonyl Rsocwygnate (0.66

m., 6.7 mol). AM , DMF (9 nL, 116 rnnol ax agddee<apnd t he
reactlon was al | owe o] L The r bn m Xt ure was
poured into water A8 J{ he proeet Niwwas extractec acet at.e
(2 x 50 nL), TheRdrgayfc &erSowere conbi ned, washedsM e 5% nh),
dried over nagne5|un1§vlfa , filtered and concent r at ed tnzvacuB

Purification via flash colung chromat ography on silica gel 15 (30% et hyl
acet at el hexane) gave 2-(4, 4-dinethyl - 2-oxo-1, 4- dlhydro ZFFbenzo [t [1,3]

oxazi nn-6-yl)-S-cyan o 0, cid tent- ter

529 as a white pomdg?hp%ﬁi)o\?g ?LG%Q‘@/“HLN\& W’é@ aé’@?—ﬁe "1.61
(s, 6 H, 6 44 bibisodoish, Usindfsiblia orbielide (r@ortkdfgldwrrd@etzaﬂ'mandz 3al7J32 (m
2H, 7.3 (d, 1H J=15H)) 10 mz 3 67 [h|]+
20 To 2-(4, 4-di net hyl - 2- oxo- 1, 4-di hydr o- 2H benzo [a~ [ 1,3J .
oxazin-6-y|)-50yano-pyrro|e-l-carboxylic acid tent-butyl ester (1.3 g, 35
mol, 1 eq) in toluene (130 . rnL) was added hawesson's reagent (1.58 g,
3.9 mol) 1.1 eq) and the reaction mxture was heated to 80 C for 2 h. The
solvent w as renoved fn vacuo and the residue was dissolved in

acet one%li chl or onet hane and adsorbed anto silica gel. 25 Purification by
flash col uim chromat ography (10% et hyl acet atel hexane) gave the . product
(0.51 g) 38% as yellowcrystals. '"H NVR (DVMBO-ds) S1.35 (s) 9 H), 1.64 (s,
6 H) 6.47 (d, 1 H J= 3.6 Hz), 7.07 (d, 1 H J=8.1 Hz), 7.32 (d, 1 H J=
3.6 Hz), 7.37 (dd, 1 H J= 1.8, 8. I Ft), 7.43 {d, 1 H, J— 1.8 Ft) 12. 28

7 a T N A AN Z rFr/r~1 \ rFFmna 1111 ~ SN ~ 1 p— ~ 1 1 1T NN~ ~NN NS AT



30 Found: C, Db2.53; H 5.6; N, 10.87. 0 3 FEB 2004 WO 00l 66570 ' - 54

EXAMPLE |18 PCT/ US00/ 11749 6- (4, 4-Di net hyl - 2-t hi oxo- I . 4-di h~dr o- 2H 3,

1- benzoxaun-6 ~rl)-1H nvrrol e-2carbonitrile To a solution often-butyl

2- cyano- 5- (4, 4-di nmet hyl - 2-t hi oxo- 1, 4- di hydr o- 2H5 03 FEB 2004

3, 1- benzoxazi n- 6-yl ) - 1H pyrrol e- 1-carboxyl ate (0.5 g, 1.3 nmol;, 1 eq) in
THF (5 miyowasssadlded NaCOEt (0.27 g, 3.9 nural, 3 eq) in BeCHu§@nmidp and t he
reacti on was heated to 80C for 2 h. The solvents were renoved tn vacuo and
the residue .. partitioned between ethyf’-acetate (100 nL) and water (100
m.). The | ayers were separated and the aqueous |ayer was extracted with

et hyl acetate { | r r nbi With
brine (50 nt)w%%?he% }h%éé%gg% g%}g@ﬁr#n%&?%ﬁ?gbregg aeﬂ gf)eﬁc%eﬁ ggt ed in
vacuo. Purifi aaing oarbxlnyl ¥l wigtharcaypropriate ketemenS, Sgraphit ledsd YnediRak or Ry7 is

acet at eJhexan ti.tl e coppound 7 s a bro owder ,
261- 262 C. kﬁ‘f\ﬂg@?d@&’%ﬁ‘g §oppy | § suta elﬁﬁ%"g‘%”g@ tOlgerps0y FIVABUY ) 5 00
-S (7 011(|r_n|) 1 H)zanol?uﬁ):ﬁr @l ineft dtinosphere Buh ddzitrogén 616arg017 Ztﬁéﬂ(lﬂ) Ir|2a(kji)nﬂla:112 C26 h
S - Ana C or s
~N30S: G, %3 “°Z‘98‘£‘IZ‘DR? %("8§ “%eﬂquﬂa@‘"n a?’ém FP’L’&F’Cgl wih a5 11

EXAMPLE 19 appropnate imino-S, S-acetals or imino-acetals (Rs is an electron withdrawin group)

16-(4.4-dinethv|-~ t hi oxo; | | - benzoxazi n-6-v ridin-2 20
~r|j ace~oni t r FPRIOYRE Rmﬁfe@l‘}rﬁé’ﬁﬁ?ﬁ t%&ﬁx%%e% g (o hpl 4, ﬁ’a%’ §Razi n- 6
éi) pylr i dl5n 2y333wessimv 107 (1b91)y@S HRik8 RAEICHa2R K QL §jritibsis Brlrlgr B! 95298y € of

anpl e 5 usi

(1, 4di hydr o- 4(139’8? et Fijiablo selvent syshgs sthanah pelens inarbetpOSRISIONFL 258 BRR and

6- br ono- 5 53, 0
E)ff m?})egggf?%ﬁﬁ’r‘%&ﬁ% FHE'L&V ' d)f?:ei( érocgu%s'\ﬁgewéﬁ%gggks JSMZaBFCh 91 )32 f—li)s az -
(s, 2 H, 7. A3 9)1pp¢entsp11:tleadlag ke fomppuBl4 22 ¢r 231fre4n 20 o:zmsmumszr)mdm 89 -

Lo (112 ot 508 G oifs 44l ARSIREAIAL, 5.7

5.19: N, 13. 7qgent]3ychas the Meerwein reagent in a suitable solvent such as methylene chloride.

[ 6- (4, 4-di nmet i ' i 30

~~1] acetonit r??ﬂ ?ﬁ&&?ﬂ&weé}gf%%ﬁpﬂfr%@ceﬁﬁagéﬁ% éé{gp r?ﬁ%hﬁ%% ilV\]/ja%ssq%lhgded
Lawesson' $5r eageanion(@Bnnay)a @mihd basetb giv@. cofipeupis ahdr 2hewhidaotay prodness heat ed
to reflux far /66570 PCT/USO0/ 11749 . -55, ~
The reaction \%ﬁlseng%% B%Ct{ogﬁpggoﬁp[%enpeﬁfg "e and adsorbed onto silica get.
Purification by flash colum chronmat ography (SO% et hyl acet at el hexane) on
silica gel gave the title conpoundgf4Q+40, 48% as an off white solid: np
215-217 C,' H NVR (d6-DMSO, 300 MHz) S 1.71 (s) 6 H), 4.28 (s 2 H, 7.15
(d, 1 H, J-83st HRBGRy (d, 1 H J =7.3 Hz), 89 g, ®,99 (M 2 H))
8.04 - 8. | 1a .32 (Rae L_H); & (ES], ! R308 Anal . cal cd.
for C,7H, SN, CS: i 4.897 N, 13558 Fo%} . H, 4.65:

_>
, wh,, 4- di hPHFRT 2R3 1- bepz net hyl - 1H
~vrrnl e-2- carbanltile 2- (4 4- Di net hyl - 2- oxo- 1, 4-di nZo [d] (1, 3]
oxazi n-6-yl ) -5-cyano pyrlPoIe 1-carboxylic acid tertbutyl ester’(1 g, 2.7
mmol ) was placed in a 25 nL round g&mq{ﬁed flask stoppered2ath a rubber

septumm and equi pped with nltrogen and a
A s HO R Rss\N . X-R N Rs Rs, Ry
Ry =<s4_z
Ry NH, ;,ff:“ e ethanol > Rs N
2 2 H |

11 Ryg
23



15 needl e to all ow gaseous outflow. A vigorous flow of nitrogen was

mai ntai ned as the flask was placed in an oil bath and heated to 160 C.

After 20 min at this tenperature, the flask was renoved fromthe oq bath
and allowed to cool. The yell ow resi due was washed into a lar%%bi&yask with
di chl or onet hane/ et hyl acetate and adsorbed onto a snall amdl f™Silica
geL Purification by flash col um chromat ography on silica gel 20 (40% ethyl
acet at el hexane) gave of 5-(4,4- dlﬂEthﬁP-Z 0x0-1, 4-di hydro-2H 3,1

benzoxa. zi n- 6-yl) - 1H—pyrro|e 2-carbonitrile (340 ng, 47% as a yellow
powder: np 241-242 C, 'H NWR. (d6 D\B@ne BR0 MHz) b |1.65 (s, 6 H)) 6.67 (d, 1
H J=3.9 H), 6. 91 (d, | H J = 8.3 FE} b.98 (d, 1 H J =3.9 Hz)) 7.61
(dd, 1 H-J =1.8,r8.3, ~p "' Hz) 7 65 ( | H J=1.6 Hz}, 10.32 {s,, |
H}, 12.54 (bsg;, . MB Caléd '%oﬁvc~sl-| 3N30~:
C, 67.41; H, 4. N o 35. To a

sol ution of 5- (
yl ) 1H pyrrol ez 5 g {1 eq, 71 ng, O. 27
(0.5 nb.) was added poua55|un1carbonate (5 eq, O I }35 ). After
10 min, 30 iodonethane (3 eq, .0S nL,, 0.81 nmol) mas’adde and the
suspensi on was sti rramdritor 03 FEB 2004 -56 2 hou&gmﬁpguﬁﬁa into water {5
m.) and the product was extracted with ethyl acetate,(3 x 5 nL). The | ayers
were then separated, the aqueous Iayer extracted w th Fask*acetate (3 x 10
m.) and the conbi ned organic | ayer was washed ' < ved over MyS04
and purified by flash col um chromat ography on sil el eluting with 30%
S ethyl acet at e/ hexane to give X/Rs

5- (4, 4- di met hyl - 2- oxo- 1, 4- di hydr o- 21+ 3, ﬁgﬂ&ﬁzoxailn Yoo
yl)-1-methyl - 1H-pyrrol e-2-carbonitrile (3Cr,biR~bdd 3) BS a mhité%solid; NI S
{ES) mz 280 (MH"'; Anal. Calcd For C,6HLI5N, Oz: C, 68.3, H 5.37, N, '14.9.
Found, C, 68.4, H, S. S 1, N, 14.6. ‘To a solution of

5- (4, 4-di net hyl - 2:A@x1ms&a.téd i Styxeiﬁ@vamﬁa &ZdOXIaZdnfbe&'uﬁhér &ﬁvmzed at

1- et hy| 2 car boni t t ol (600
rrL)mewag adde(ﬁgf_‘é gs&?cg{qrgg?l r:ﬁ’pp('%age I“ﬂ‘?)‘grrﬁ%l 2 d%@gg) doriqlg(gp(raegctl on

was heat eds tmyamxﬁg:m& rmﬁvas;;zg:g;ug%wcm \a@cﬁuﬁwaldemnyq me:mbh lnl (2
terrperature h%é)%ﬁg BWZ'[ tracted wt acet at e
x 200 mL). T ?ﬂeél o SR B6 ni})
dried over magyes: simtsmbd amqadeﬁvalnmrﬁcta@wf&é,e@&nﬁwﬁxex&t&dmbéhrmw
Puri fication ash cal chr onat ogr 5-10% et h acetate/hexane)
gave the t.uﬁy?f GBIt S seypodig g i AP eI oG B
(253- 2%8HC H:r%x{ thert 63 phea)Osubizay agod - &}m{ Oe%&ohﬁwed%y?mxﬁon of b, 1b H5°>7

= m
7.47 (m k°] “PP&“,?“% ’(“g%g%diﬁ“"h rég%?‘éﬁf)‘“ E@’é‘“d%h%ﬂm & fiftte £ or

C, 6H, 5N~-CS: (Eucﬁ4a rdnsfdtmatiorD8f 2N)at 3sifigh-1 Fan E.leﬂﬁ efacteddusing b, btﬁ\aiiz N,
14. 17. EXAMPLE %%

5. (4, 4- di met hSTRa5oR AY B¢igaed i SeheRuY BT Brwhichaliglation jsexeqited usinga bighasico| e- 2
car bot hi ani dec&ﬂysﬂs!ﬁh ds muﬂyyhmﬁn@&wma@mwumws@mm%a aslacétofiitdlydrobenzo

dl [ 1, 3] oxazi n x Ie e, 00 dded
[Lauasso]rr' s r egﬁ'g ﬁéggs“&g r@dﬁ%ﬁmn ‘BCI‘@SS p y ( ‘%‘S\A@\Wa@ heat ed
to refl uxibor triktHyborthdformbia t6 efeld uaﬁbsﬁ&&d(a@Maﬁdestza Héﬁxéwmer ature,
concentrated i n vaguo ggd adsorbeg on%g-ﬁilica‘mg Purlflcailon ! flash
col urm chronatogrgﬁﬁy&? 98 &F iipTooRtaten: o the camey =82 A Pesttigfs! g8 t he
title compoundorgoudd @5 can/84 rediily @ffycttd BMrARMAIEES 12 & SR (BMEGISIRYlating -

or carboxylating reagen't such as di--butyl dicarbonate in the presence of a suitable

=)

basic catalyst such as DMAP in a suitable solvent such as acetonitrile under an inert

20 att}xosphere such as argon or nitrogen. The amination of position-1 of compound 21



03 FEB 2004 WO 001 66570 ' pCT/ USO0I 11749 -57 Q 1.69 (s, H, 6.65 (dd, 1
H J=22 3 8H), 6.98 (dd, 1 H J=2.2, 3.8 Hz), 7. 03 (d, 1 H J =
8.2 Hz), 7 69 (dd, 1 H J=1.6, 82 Hz), 7.81 (d, 1 H J =1.6 Hz), 8.92
(s, 1 H, 9.09 (s, 1H, 11.19 (s, 1 H, 12.22 (s) 1 H; M (ESI) [MH+ =
318) [MHJ' = 316; Anal. calcd. for C~- sH 3N30Si: C, 56.76; H_4.76; N

13.24. Found: C, 56. 78; 5 H, 4.87; N, 12.54. EXAMPLE, 22 03 FEB 2004 :
5- (4. 4- Di net hvl - 2-t hi oao- 1. 4-di hvdr o- 2H3benzo(dl (131 ozazin-6, =yl)

t hi ophene3 carbonitrile 10 S-(4, 4-Di nethyl-2-o0xo0-1, 4-di hydro-2H benzo [dJ
[ 1.-3 J oxazig Qg'céﬁx*o%g%%?%a GRLR0R L) LS A% RRERAES e AFGRLYLNT O
the procedure I n anpl e usi ng

(1, 4di hydr o- 4, gilatoasintid the -possence kel 3 sﬂitablerbmmhm&-goldmboh}dﬁﬁci:acisutaahd

2- br ono- 4t hi op li d ~H-NI\/R
{DVBO- d6) 8 109‘3%?’%&’%@%%%ﬁ b ‘g"é?ﬁ ah%ﬁ"j%g"“’fmqe 1’%% Pé%“‘?‘ggg%?ges‘%g% AL TN
Hz), 7.63 (d, IHrg=Chep. 30, 131H2365)). 56-7. 54 (dd, H) J 8.0, 2.0 Hz)) 6 93
(d, 1 H J 3 8.1 Hz),1.64 (s, 6H); MS(-ESI) mz 283 (MH)'. The title
compound wa$ prepared in a manner sinilar to Exanple 16 usnng

5(4, 4-di net hyl - 2- oxo- 1, 4- di hydr o- 2H beazeedl] [ 1, 3] oxazi n-6-yl)

t hi ophene-3carbonitrile and Lawesson's reagent. The product was obtained in
the formof yellow 20 crystals mp. 258-259 C.'H NWR (DVMSO-ds) 8 12.3 (s,
H),8.54 (d, 1H J=JQ. 9™kl 7.96 {s, 1H)) 7.69-7.62 (M3 2H)re A

1H, J=83H GH) ; VMBR{ESLDMA z 299 [ ML= A | cd. For
C,sH~~NzQSiv "X G 58. 0} H 4. ng Cﬁ C?‘ Found ' , 3.85; N,
8.39. 2S5 ~ EXA  di m@@ﬁ‘{f‘ i !

3~1- benzoaaan- 6-v )R- I -etﬁyl Y ~ pveHOktRMaatcar bon| tﬂ’sl To ~&”solwution of

S-{ Rz R

4, 4- di net hyl - 2- oxo- 1, 4- »fli hydr o- 2H- 3, 1- benzoxazi n- 6-yl ) 1H pyrrol e- 2- car boni t
rile (1.3 g, 5 mol ) in dimethylfonm anide ( 25 nl) was addé$ 30 potassium
carbonate ( 1 g, 7.5 nmol ), and iodonethane ( 0.4 rnl 2l mmol ), and the
m xture was stirred at roomtenperature for 3 hours. The xtEs€? was

triturated wi.th -58--03 FEB 2004 et hyl acetat e/ wAPe ¥t he™et hyl

acetate | ayer was separated, drligg)&o&_gé:! %gesi um sul f nd cohcentr at ed
in vacuo. The residue was recry thyl .3e8 &l 0
afford S-( 4, 4-di net hyl - 2- oxo- 1, 4- di hydr o- 2H- 3, 1- benioxaln 6
yl)-1-ethyl - 1H-pyrro|e 2- carbonltrl le (0.4 g, 27%): mp 20 02 C .
"HNVR 5 DMSO-d6 ) 8 1.25 (t, J= 7.2 Hz, 3H), 1.64 (s 54 07' (g, J=7.2
Hz, 2H), 6.29 (d, J = 4.1, Hz, ‘1H), 7.0 (d, J= 8 Hz, 7505 (d, J= 4.1
Hz, 1H), 7.34 (m 2H), 10.42 (s, 1H; M (ESI~ niz 2 94 (MH) The title
conpound was prepared according to the procedure for Examal e &6 4,/ om 5 (

4, 4- di net hyl - 2- oxo- 1, 4- di hydr o- 2H 3, 1- benzoxazi n- 6- yi ]
pyrrol e-2-carbonitrile and Lawesson's reagent. The prof
the formof white needles: np 2 F: B0 ( DVBO- d§)
7 Hz), 1.68 (s, 6H), 4.07 (q,.J =7 Hz, 2H), 6.32 (dgs
7.07 (d, J =3.9 Hz, 1 H, 7.15 (d, J= 9 Hz, 1H), 7.42 (rm;2H) NHLZ 33 (s
1H; M5 (ESI) mz 310 ( MH)'. 15 EXAMPLE 24

4- (I, 2-Di hydro- 2-t hi oxospi ro[ 4H 3. 1- benzoxazi n- 4, 1- cycl ohexas) - 6-yl | -

t hi ophenecar bonitrile 1-(2-Am no-5-brono-phenyl) cycl ohexanol was prepared
according to the prcthedgrmpowtds BXdhppresent inyentign 2am e nsedinbtherfotrerefselts aci d

and the Grignar {otalndd S ear
ofl: HNR oS EE S5 R Ral At by AHRIRRGR, BT D ol O3
2.4 Hz), 6. 5 5sqtg)mciudey buy are @t Gmited to, the. fallrwing saRHwith inorganic acids such Bs

10  hydrochloric acid, sulfuric acid, nitdc acid, phosphoric acid and, as the case may be,

»

such organic acids as acetic acid, oxalic acid, succinic acid, and maleic acid. Other
salts include salts with alkali metals or alkaline earth metals, such as sodium,



DZO exchangeable), S.00 (s, 1H, D20 exchangeable), 2.01 (d, 2H J= 1.8 Hz),
1.661.77 (m 2H), 1.44-1.61 (m 4H), 1.16-1.34 (m 2H); M5 (ESI) nmlz
270/272 ([ MrH] +, 98% 100% . 25 6-Brono-spiro[4H 3, 1- be éog egind- 4,

1' -cycl ohexane] - 2- (1H) - one was prepared from 1-(2-am no- r ono- phenyl)
cycl ohexanobssand car bonyl diim dazol e according to the porassedur®as of Exanpl e
2. The product was obtained as an off white solid: np 208-210 C, ~H NWR
(DVBO-d6) 8 14.26 (s, 1H) 7.45 (d; 18- J= 2.2 Hz), 7.39 (dd, 1H J= 8.2,
2.2Hz},681(d 1H, J 8.3 Hz), 1.90-1.97 (m 2H, 1.80 30 1.8S (m 5H),

L 2o- 135 ( Bbtalsiihi MBiukABE sﬁlng-) ttlel. MEH dp ﬁ_"é%s/@ arhamitls P Gl - 59

Spiro-(4, 1"-cyclohexane-1, r o- 2- 0X0- 2 enzoxazi n-6-yl)

bor oni ¢ aci gonvpRtiopal e dé@ﬂi’(f@@lsn‘gh!ﬂbwhhread[mmﬂeddmeuthfoﬁxawpdea td thesi ng

6- brono spi ga{vghlioﬁég,;wngnzoxam ne-4, 1'-cyclohexane]-2-(1H)-one, as an off
white solid 225 C H-NIVR(DMSOdG) 8 10.17 (s, 1H, D20
exchangeabl e), 7’1'192 U(Vsnnoaanlt&IEDpﬁhmmﬁuaﬂgeaﬂabceanns7a:ﬁi?tréﬁneﬂtk—l)w}u&x 63 (dd,

1H, J= 8 d 1. 93 (s, 1H),

1571 g 813’“3}1%? nipide %4 {’%{““Tﬂﬂph%ai"lé‘}sﬂ Fﬁg“fg‘%"é"m#&e% (1,

2- Di hydr o- mewnippm[débfdb,s&nbbdeatmmaagmﬁstﬂoﬂth&gwée@daﬁnafe]:ep@ory|) 2 '

t hi ophenecar boni repared ac to the procedure of Exanple 5

from 10 spiro- (4“31&’%5&%%%'&%%%%“ h%f’nﬁ gf}BQZHVS%?DQ ?9 “Ber%oXazi n-6-yl)

bor oni ¢ aci dorabmhnaa,bmorm ﬁdmeﬁa:noﬁdﬂwdphelaa)traa@nummceﬂﬁﬁmﬁr&lns andipr 230- 232 C;

IR(KBr) 22 HN s 10.29 49 (s, 8.33 (s,
7.69- 78%?“;“” g °§ mt?&‘g%@%%’%ﬁ“‘e‘m 1°‘3m§°é% Eé‘i"mei“% aolw?cm

1 73 1. aa (nvarﬁls&ndiox&&aﬂd Béra(ldiﬁlasldrd)l ;adedcartifdthds oftHe &rdombvii) ovaryAna| Cal C.

For C$H6N§?ag§|/4Hzo C, 0@& 5.06; 15 N, 8.52. Found: C, 65.55; H,

5.06; N, 8 THRlon, 2pd grogtaten loal uses efthe dyentigr dasiude sEmilatiamel pr ocedur e

of Exanpl e Idpdusthkeg 4- (

1, 2- di hydr o- 2- oxQspi r 06[14H-3 1- benzoxazi ne- 4, 1- cycl ohexan] - 6-yl ) -

t hi ophenecar boniwl‘é" e a?’s9eF‘I°’(‘}G\?ssG JTEpacepticab XQmpositions I—Pfleg( @BClB) 8 8.98

1 7. 8Smfidinds] hreid = | dd, 1H,
(5 8 ;i) é 1 2% HC;S re1ﬂ,312)r3efefna%}y|]'-|§1) con?bu@aoxg yith bpha]mx!zceﬁgcah%zacce%tﬁges( 299 (m

Cﬁﬂ(%e"?mﬂ |W1869 the Wpemdsm empioyscr for the qheye utplatles NE=Y( ES) LE:

339 ([ M‘ H " }na beCGdvitlied Ahth one or more harmaceutxcal] acceptabl xcipients,
S-(4,4-Di net hyI - 2-t hi oxo-1, 4-di hy gr 0- 2H 3. 1y enpz%xeacflngrsvcirle- 2pr uor obenzom t

rile 25 3-(Praxprietelymts 3&)&?5\151&4 thg Ykedl eed ey be edmmstpmi opally ig shich

oxazi n- 6-y!l Yorfls fa %[e@s bgRAN dlshd g,;,@g,
4- di hydr o- 4, 4- di et hé gﬁ‘gxo- El-rilﬁe W@é%éz?{)%q 3;)Ir)s %&’?‘%%’gﬂ”‘énd
5- bxono- 2- f [AIPaBRlA, BAtabPHc0.8% ¢o 58 afjsuspending agrrc sulupsecontainnearfpl e 5, as a

111 b e 0140 YRR il eyl 1

8.1 Hz), 1. ?bq% 20 tn-§0% wﬁaar(osl\peﬂ)ther#ce, @ prrepifeply-in-he-forn @O etprile Ajedtablal c.” For
solutxons or suspensions containing from about 0.05 to 5% suspending agent in an
isotonic medium. Such pharmaceutical preparations may contain, for example, from
about 25 to about 90% of the active ingredient in combination with the carrier, more

25 usually between about 5% and 60% by weight.

The effective dosage of active ingredient employed may vary depending on the
particular compound employed, the mode of administration and the severity of the
condition being treated. However, in general, satisfactory results are obtained when
the compounds of the invention are administered at a daily dosage of from about 0.5 to

30  about 500 mg/kg of animal body weight, preferably given in divided doses two to four -
times a day, or in a sustained release form. For most large mammals, the total daily




C~~H ,FNzO2: C, 68.91, H, 4.42, N, 9.45. Found: C, 68.74, H 4.83, |I-~T,

9. 10. 03 FEB 2004 WO 00l 66570 PCT/ US00/,11749 -60 a The title conpound was

prepared, according to the procedure of Exanple 16 using

S- (4, 4-di met hyl - 2-oxo-1 , 4-di hydro-2Hbenzo [ d] [ 1, 3] 03 FEB 2004

oxazi n- 6-wlo)oosd7b uor obenzonitrile, as a white solid: rrp 2p81RRME1749 NIVR

(DVBO-db} 8 12.3 (s, IH), 8.35-8.32 (m | H, 8 | 5-8.10 (m 1 H),

72-7.7 (m 2H), 7. 66-7.60 (m 1 H), 7-33- 3 (d, 5 1H, J= 8.07 Hz) , 1 7 (s,

6H); LCOMS (ES) mlz 311 ([M+ H)+, 100% Anal . Calcd. For G ~H, 3FN2CS: C,

64.99, H 4.2 6 C. 647 N, 6. EXAVPLE 26

6..f5- Brom)uy?ilbc?'l?\le %%?\Wl}q&lﬂdnlgtoh’{ﬁ Preferatly ﬁ%?golﬁﬁtggg%nQB%&%fWZ t hi one

10( smtable for intemal use compnse from about 0, C5j t% 500 mg Bf the az[:tav]e[corn i:und in

6- ( 5- Br ono- pyr] i hydr Q- benzo 1 oxazi n- 2one,

prepared from mf“af %’I”ﬁ’ﬂ%‘? gl%n%y%]aé‘ ‘FF“B’ aceepkabl $#HE6 - Y15 bor oni ¢

acid. and 3, 5- (Ebhgébﬁ’ﬂgmjdhlrda‘yn& ﬁﬁl&&ﬁdbrtgoﬁl& 11}19% MQS&hﬁeﬁtx@?esg&%gpll%rG as a

vvhlte SO|I } a? DI\/BOda 8 1H), 92 (d, 1H) J=
.9 Hz}, 8: 66"?@’? f’iﬁe"ej J‘“Qdeégd ymay gt e4edf(nfusteqed aﬂﬂ oz téleockosmzryay be 72-7.

68 (m 2H), 6.prdp Qn{odallyiedh‘ced%uﬁrcatgdby!ﬂé)m elaclzs&f%etﬁé'x& eulBsifdi6d) t/z 333([M

+ H +, 100%, 335( +, 100%; Anal %:a . CPSH3 BrNzOz: C, 54.07,

H, 3.93, N) 8.41. %W‘V@O wbead!wstemO@ﬂslaswmesbwltrevmmound was

prepared, aCC(iHﬂhﬂQ:uIaP t OB
5- (5 br on- pyrlt priiag ylo) c &g?l%gt%t@s Oéohg%%ﬂﬁg gmcﬂzﬁe H@cﬁ'gactose dicalcium

benzo[ d] [ I, 3] #Resphate, Mﬁ?@ﬂ%&sm%psmugreses@ﬂ |kaolmnwh%lzq@6®®'xermumme

(7 D17v§07 d% I(arlnz s%nfe%vaté"ﬁc%ereﬁxy]%& @fcolsl %xogﬁH%?acgaéts#pemblgl%% ﬁ%ﬁﬁ'kS) o

3471349 ([ M H]peenut anﬁa#smwlsw areappropriate fto-hBnat@e §f the actb/e 1@¢d1¢ﬂ,t a®i e, N,

7.98 Found: Cg 7 5 L
G ( 3- Chl or o- 5- #%%g%ﬁgbﬁsﬁgé%sgmfn deZﬁdlz fWhgﬁa;m?yl ergpliy enzoza2| ne- 2t
hi one 6- ( 3- Chipisparatipn of pharmagsiidat mmmtxommyrbeuaévaxmgedusw idélisdedy suchemzo [d] |

(1 1311 3IX ﬁ)z/ldpoz? %ﬁ?%ﬁ%&éﬁ%géﬁ"&eﬁe%@nﬁl ’n?nél %Wfl%%rf% FW&?I’ d and -

1- br ono- 3-16hl GnmEfc‘rswblob@hﬂﬁ'earchiMdl ng to t he procedwe of Exanple 5, as

a white solid: np 8.10.4 (s, 1 03 FEB

5004 V0 001 66570 P P piarmadidil bRty %’?H‘ éﬁf‘,mél?%‘?t-%‘l%"f eqfy 1H),

7. g(l[ 7.37 (m plephratich. 98 afoinistratjontare 8olifcdrmpsitidns,7 pdricul Bl tabldB shdRaid- nl a N

30 M+ HI+, For 1-113C1FNOz: C .62. H 4. 29,

4.58. Found: éﬁ 9‘%@‘5%@@# il f} e \Prage a'ﬁ dé"""%’f‘éw?? °e°°é’b°r?ﬁ?)45ﬁﬁp5ﬁa?§)eﬁ'r epar ed,

according to the pﬁwedamee odontpearmips| enay 6 ,alsb $éaﬁddnﬁ1@temt Iparenterally or L
di net h 4-di h

6- ( 3-chl 5-
beElzo((:d] E)I%SJ “&‘Lg oty °‘¥‘lr‘r%)“5£6§f“§%’é‘8‘s ‘W“(’Uﬁ/%w@fé adreebpseqn 7. 49
(m 1H), 7.31 p(xbmacolblé)caﬂy?actEpt%leOEhh(canZt&) pregar€ilin d/ateﬂ-lshita%f fhixdd with a 1. 9 (s,

6H); LCI M5 E 201 3 MPLE 2
6H%3 Br ono- (5 lfa%aﬁt gecﬁvﬁsigyg %YHPH&T%WPSEI E)XA F’ﬁ“’"‘ﬁl‘ﬁ“ Slse 3be) PERPAPE 82 ne- 2t h
i one 6-(3- Brorgb'e&elnmnhtylpobhthmysxhe) gifcols aidmixkirds- therdoinhyiEr ODRAE Corlingdy [ 1, 3J

oxazi n2-one vv%s

(4, 4- di net hyl - ‘°Bp ﬁ{;ﬁqxgg 9&% esePranaAtings SORIAINA Reservalivg tnoprrent theci d and .
3, 5-di bromjtolgumiboamcmmtamgns‘.o t he procedure of Exarrpl e 5, as a vvm te -

solid: 231- 233 &65{# l& Ods;ruS 10.4 (s, 11-i)) 66
7587, 56 (m 2H), talle far injectable gsq amluiﬂste 'Gl"ﬁq“SHz))
2.37 {s, 3H), sdlufiohs (o8 dxsﬁérﬁwnsl\@d(s%ﬁle) pd’d/&r@ﬂ)ﬂ'ﬂ%"@d fﬂ:oﬁs C\?f@%&ﬂ aonpﬂal
Cal c. For G~H~eB NO2: 4.66) N, 4.05. o H 4.b2,
N, 3.94. 20 Tﬁ}s i Tpqtab gﬁ?ﬁ@ﬁwfmeﬁwba%dl swsestlen fs@mtrausmespﬂnémmre of
Exanpl e 16, ushidObe fluid to the extent that

errzgg’hs;?nge abﬂxgx ﬁmgir USt bTéﬁ Fl 3 oxa2| n- 2

6- ( 3- Bromg-5- net hyl - phenyl) 4, 4-di enzo

one) as g%w ICORSEH | @ mEpUfawe 1 AAC; StqsRgAVRNE O )ae pseBveis agdinst, t 48- 7. 46
(m 2H), 7. 34-cfntdminkt a@twn of@m&g Q'usn:]s"& 4 8 (s,
610 : NE (ES) nyennaik o ° Aﬁﬁ’é‘%?gzg"d fingt The ciler cdn

6- ( 3- Brono- 5- trllluororrethoa\/\henvl) 4 a-dinmethv!-1.4-dihvd ro..2H3.1
benzozazi ne-2-thi one 6-(3-Bronmp-5-tri ffuororTet hoxy- phenyl) - 4, 4- dinmethyl-1,4




30 di hydrobenzo[d][1, 3J-oxazi n-2-one was prepared, using (4,

4-di met hyl -1, 4- di hydr o- 2o0x0- 2H 3, 1- benzoxaZ2i n- 6-yl ) boronic acid and 1,

3-di brono-5 03 FEB 2004 WO 00/ 66570 PCT/ US00/ 11749 -62
trifluoromethoxybenzene according to the procedure of Exaﬁrﬂl 553320053 a white
solid: mp_21 4-216 C H-NNR(DIVBOd6)8104(s 1 H, 7. 6 1H,
7.73 (s, YOUU/%65%0 687 .62 (m 3H), 6.97 (d, 1H, J = 8.0 HzB’CT’}’S %187195 6H) ;
M5 (ESI) mz 41 4 ([M- H-, 100%; Ang}. Catc. For C, ~H-3Br F3N03: C,
49.D6) H, 3.15, N, 3.37. Found: C 5 49.16, H 3.05, N, 3.30. The title
conpound was prepared, according to the procedure of Exanple 16 starting
with be a solvent or dispersion medium containing, for example, water, ethanol (e.g.,

6-(3-Brom)-S u met h s di enz [d][1 3]
oxéui n- 2 ono, Aera FSPIELT B BRF IS s el Bhll ity O BERE

7.61 (s, Ikb)aﬁd\lbgetiblﬂal(m 1H), 7.40 (s, 1H)) 7.30 (s, 2H), 6.96 (d, lH)
J=10 8.22 Hz) 1.9 (s, 6H); M5 (ES) mz 431/433 ([M H'). EXAMPLE 30
3-(1, 2-D ha~dro-2-thin:ospirof4H 3. 1- benzo~i ne- 4. 1-cvcl ohei anl 6-vl)-5

t 1 uorobenzeni tril eTHe fllavifg dxampledHiiiate-prepardsibficampéitdS of the mbaftisaxazi ne- 4,
1-cycl ohexan] -6-yl)-5 fluorobenzonitrile was prepared, according to the
procedure of Exanple 5 from spiro(4,

1' - cycl ohexane- 1, 4- di hydr o- 2- oxo- 2H 3, 1- benzoxazi n-6-yt) boronic acid and
3bromo- 5-fl uorobenzonitrile, as a Whl te ;la)owder np 250-253 C, IR (1CBr)
2220 crri'; 'H NVR (DVSO d6) 8 10. 3& ! 8.13 (s, 1H)) 8.0 (d, 1H J=

10.6 Hz), 7.80-7.7 20 (m 3. Amﬁm%bﬁ, hg ndEa8. 1 Hz), 1.99-1.97
i 4 76-1.6 6 336 (M Anal .
(Lm0 1 08 08 bitben o3 argpos oy bieyom' icﬁxdmwgz; omhe e T G0 o; s

4.93; N, 7.67mJhestirse SO0 In A S AR5 BEEGH %mﬂea&}mg&\emﬂﬁocedure

of Exanple 16 usi ydr 0- 2- oxospiro

| - benzoxazi ned @’q‘dec%F‘é%e@é’nM 620y k., 3702911110ﬂ)u0|[rbﬂ)éq42m midure wasslogs- 237C;
( 5" Ng/ﬁ (\(]:?C( S)\IaﬁnédOtooan(b%nt {eh%zragug %_gt sﬁf%-:%r?gs)gd'%?urz éc%giu %?Ré gﬂ ﬁ-@ EZ(AR/I?;LE

31 30 pour33 into a cold 0.5 N aqueous hydrochloride solution (300 mL). The mixture was
3- (4, 4- . Dijget Ryl B , 3 | b '

0, e i RS MR B0 ek Sy oo
1 3] oxazi n- 6 N a@ﬂﬁetmylormﬂmrw beparsted apd epueousilaydr o egirycted with
4-di met hyl - | e Q3,300 %2) 2 hg W&Z&éﬁd lggb% %L%%Er%’&'»&g(a&kn@ 484

3- br ono- 5- rret hyl benzonitril e acco rocedure of 5, as a
white solid: Ape®eSOB @emmwmf(sﬂm»dm@ﬂ&rmwaspmmdbyﬁsgaa(s 1H),

o8 Ei ét?) g%/s@%ihécﬁjz tifbergill ( W%jé‘ﬂ’l %‘5%/3’%%\ b 2 Gl égH16N202

c 73.96, 20 HrozppheuyDome-2-¢loasran; oftwhitd salid, (64, 575%)4&;;) 62-69 °QA'H ‘NMRtitle

CoTRAnY s SO ST LI 10 BRI LR G 16, 7L 19

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

EXAMPLE 2
. 25 6-Bromo-4.4-dimeth I-1,4-dih ‘d -benzo[d}[1.3]oxazin-2-one

To a solution of 2-(2-a.mino-5-btomophenyl)propan-2-oi (18g, 78 mmol) in dry

THF (150 mL) was added 1,1’-carbonyldiimidazole (15.5g, 94 mmol) under nitrogen.

The reaction solution was heated at 50 °C overnight. The solvent was removed in

vacuo and the residue was dissolved in ethyl acetate (100 mL). The solution was,
30 washed with 1N aqueous hydrochloride solution (2x40 mL), brine (20 mL), and dried’
with MgSOs. After removal of solvent in vacuo, 6-bromo-4,4-dimethyl-1,4-dihydro-




10 benzo[d][1, 3] oxazi n-2-one: np 230-231C,'H NWR (CDCI3) 8 9.1 (s, 1H),
7.61 (s, 1H, 7. SS (s, 1H, 7.50-7.47 (m 2H), 7.32-7.31 (m 1H), 6.91
(d, 1H, J=8.2)) 2.5 (s) 3H), 1.8 (s, 6H; M5 (ES) nmlz 307 ([nl\él HLQ)m
EXAMPLE 32 15 F 4
6-f3,5-D chI§ @E)%envl) 4, 4-di met hvl - 1, 4-di hydr o- 2H- 3, 1- benzoxazi ne- 2-t hi one
6- (3, 5-di ch8P¥85A,nyi ) - 4, 4-di met hyl - 1, 4- di hydr obenzo- [ d] [ 1,PSTAUSEIRT4_ one
was prepared, from 6-brono-4, 4-di net hyl - 134-di hydro-benzo [d] [ 1, 3]
oxazi n-2-one and 3, 5-di chl orophenyl boronic acid according to the procedure
of Exanple 4) as a white solid: np 245-246 C ' H NVR (DVBO-d6) 8 10.4
(s,1H), 7.77 (nbenmm],{mmﬂaa o?mﬁ#hs(ob!am&l-l)as a%«hasseﬁmsczojgtuooe@;&@mrzobH, (T

G, 6 cLpndz: ¢ G0 M OHSPR To52 38 ek ecbamgenits, 95 i 38 M207. The

title corrpouEd HEST.A3 eHalEd = 8D Hiz)) 8.84 @d,tive s @4 eyines1qf, deyanpl e 16
St al’tl ng w t

6- (3, 5- Di chl or o- phenyl ) - 4, 4-di net hyl - 1, 4- di hydr o- benzo[ d] [ 1, 3] oxazin 25
2- one: rrp 20$-208C, tH NVR (CDCl,) 8 %)@MPLE%"') 7.49-7.45 (m 1H),
7.40-7.3,6 (m 3H), 7. H) 1H J—823) 18(5 6H) ;
VB (ES) mz 336/ 3341 ENZ0XEFIANS :

: 3 1 rv‘ P2 -
~4, 4-Di met hyl - 1, 2-t g ﬂf»"!s ZJak:n?b b5 tzh?.]onltn
| e 5-(4, 4-Di net hyl - ox%%m bd JBWMOO" - 2H bggly;g)?d b&z?%ii[ 3 n- 6-

i sopht hal oni tri{2 ?N&ﬁmml)e‘paﬂyémm {{ﬁliF((éo LY iwey @d scnhunomfmauLizmdma:@H 3,1
5 benzoxi n-6-yl ac o | o o the
procedure Exanp?lgq%?ﬁgg&a 2\7’\b’1qlmt%el§jsa@I7:§d@mmdéxplgg%é%Q %h%_{nh?&?f%% 8}8)3108 10.4
(s, 1H), 8.0 8 pinutes @slury wpg optgined mdtrqatedowtmnisnpropﬁ betueA635mL, 28 aEdl). 6. 99
For G, gH, 3n01 166 qigbeduiohay RglowttBelyitgho Tbieflinpbbbys S uenii i, =
4.69, N, 12.32.1N@awqus bydrachlogo agd setttiona(S0 pridp aiteyl metater(0hmL) wvas haded
pr ocedure of Ex

5- (4, 4- D et hyl - 2- ogmicqaﬁgvaﬁy%awflﬂ-% aq?ecfué]l'[xyfr?ja%)?)ét%a}cﬁed ;91 ?th%l ﬁttahal onit
rile: np 240- 2483850 RLNVRIYeODEREIed Sorganic [ager Wwkf washed3witld bnﬁé—l,and]dn&d R6thHz ) |
7.92 (s, 1 =1.
o)) o1 (7 VESe %%Slvﬁ“’?s rebgedl Symyond ' Fiage g g vy prgbengel 4
EXAMPLE 34 flash chromaiography (ethy] acetatethexane/2:1) to afford (1 4-dihydro-4 4-d1methyl—
5~4, 4- Di r net hxl| 0-2H 3.1-ben tr|Ie
5- (4, 4- Di met hyl % ’-‘%g%gioﬁéﬁ‘ﬁﬁg %&WB’&H%[’%H‘T’ %f@&é@n“ﬁa% %) )‘“Pr%‘@
carbonitrile wa%; pfmpmmmosda) gditng1t(s m—t]m,praccamgre 1gf7§mrqgl(er5 mom
géng’gg'lg) zgngy {l?fﬁ:% Bedols V797 (% M9 X, (it MBS s £ ET &8y ms? (%82)3)
di hydro- 4, 42ai metzizp2(¥+HY08%%). 3, 1- benzoxazi n- 6-yl )boronic acid (1.8 g, 8. 18
mmol), as a white solid (0.39 g, 1.45 mmol, 17%: nmp 257 - 260 C ' H NWR

(DVMBO-ds) 8 10.48 (s, 1H), 7.73 - 7.70 (m 3H), 7.19 (d, 1 H J= 3.8 Hz),
6.98 (d, 1 H J= 8.9 Hz), 1.66 (s, GHEXAWSPLE®-APCI) mz = 269 (MH)+. 2S

The tithe conpound g e LRI 1% b S RIS T S St e ™ © *°
(Procedure A)
25 A mixture of 6-bromo-4,4-dimethyl-1,4-dihydro-benzo[d][1,3)oxazin-2-one
(1.5g, 5.9 mmol), 3-chlorophenyl boionic acid (1.83g, 11.7 mmol),
. tetrakis(triphenylphosphine)-palladium (0) (0.35g, 0.3 mmol), and sodium carbonate
(2.48g, 23.4 mmol) in a mixture of DME and water (40 mL/10 mL) was degassed to-
remove the oxygen and then heated at 85 °C under a blanket of nitrogen for 3 hours.

30  The reaction mixture was cooled to ambient temperature and quenched with a -

saturated aqueous ammonium chloride solution (20 mL). Ethyl acetate (50 mL) was



usin
5-(1, 4- D hydr o- 4, 4-di net hyl - 2- oxo- 2H 3, 1- benzoxazi n-6-yl ) -2furancarbonitril
e: np 200C deconposes; 'HNVMR (CDCl,) 8 9.1 (s, 1H), 7.63 (dd, 1H, J= 8. 26,
1.68 Hz), 7.53 (d, IH J=1.59 Hz), 7.19 (.d, 1H, J= 3.7 Hz), 0c3 $EB(2004 1H,
J=8.31 Hz), 6.7l (d, 1H, J=3.72 Hz), 1.8 (s, 6H); M5 (ES) mz 283 _.([M

H) 30 03veERsBD04 WO 00/ 6657b PCT/ US00/ 11749 - 65 EXAVPLEP8%/US00/11749

)

, 4- Di et hyl - 6-f 3-ni trouhenvl)-1. 4-di hvdrcr2H 3. 1- ber ~, xazi ne-2 t hi one

, 4-Di et hyl - 6- (3- ni t rophenyl ) - 1, 4- di hydr o#enzo[ dj [ 1, 3] oxazi n- 2- one was
repar ed, from 4, 4-di et hyl - 6- |odo 1, 4-di hydrobenzo[d] [ I, 3] oxazi n- 2- one and
35 nltrophenyl h as an’
319 Tt ToPhony et ot gl e N%%%%éis?“‘é@@ﬁm%““% s SRR v
exchangeabl e), @hdgcgtate (3445 mb). 1ng qamjbined onBNicyersHyere Magd(with brisle, and. 61

t, 1H, J=8. d, 7 Hz
6 5o (d) 1H, 0 e v H‘??gé‘? &S‘J‘Fg“el’ma?ﬁe%@’%“ﬁ‘é{(’ m‘gﬂééesw‘;“’égp‘"ﬂﬁeaéys Hz§
MBS (El) mz 325sifqamigel)’ flash Oolpmatogrably Chbxene:Bibyl Iet@e/2g, tsNaord 06-8-Hi O

C) 65.17, Hs5. hexltle
conpound was prgg%?gﬁnﬁ%tgégr w“o&}y d@’ﬁ‘%’*&’@é[ﬁ@ gi&er?filaey e@%“ﬂ%ql’fil ng
with 4, I4I Di et h?/(la@, (%) tmp- 1paengl*)c 1, ?{Md(mmbemzb[ad]lpsmlso)qgm ?26 igel
as a yellow sol | .

32 1% o). o, seratbiy ki oy BT 385 ngh Gt B e ag e i g

Hz), 7.55 (dd, 18, 1HHz)%.98(R4H, ¥ =% Hz), 1.68. (gmdAw)cdemtm)NoﬁoSB (d,
ézbl g[‘,\f |2_|]5. )H_Z)Eéi\gﬁl'z_sé?,gé{,(ﬂ« 0 84 %eafald eedd ez, 1 33, ) VB (ES) mz.

6- ( 3- Chl or onbenvl | - 4-rnet hvl - a- phenyl - 1. 4-di hvdro-2H 3,1 benzo=azine. Z
thione 20 A m xture of 2-am no-5-bronmp _N net hoxyfV net hyl benzam de (7.78g,

ST A

30 mmol ), 3-chlorophenyl boroni c acid {;[ 6 mol),
tetrakis(triphe itrhvi-d 47&49 dnlbélz | uxa@ﬂdz-ﬁﬁg' um
carbonate (7.63g, ?2 nmo |namxtureo wat er m.)

was degassed to renove the oxygen andﬂﬁém 85C under ni trogen for 3
hours. The reaction ﬁﬁuﬁ:&bﬂﬁes c}%&@ahﬁxﬂeﬁﬁ 2E%@H-§mﬁib&hbm%6%go&hﬁat ed
with brine ﬁSO @ and eth acetate (100 nlL). The organic er was
separated a y’é’FﬂNasl %QPF%%@“W?WhW °§8et % e MmO
m,). The conbi &&M&@amy@hésamsaﬁmm cm@egl %53 Rarkid1), Rd %e@kuﬁhréa%bnmet h

I\/gSO4 After renoval of the solvent, the residue was purif by a flash
chr omat ogr aphy (%38 2 ) in s Buiwie oS MNVE and araar 79 ml{ds ) g‘{ﬁée&“{eﬂ 90
chiorophenyl) Nesiol iiorokydlniad by hhsararsste Ber, BERINoitkodeRor PHIrs TO 2
solution of this benzam de (59) mol ) in anhydrous THF was added in a
03 FE8 2004 W G807 68sH® WFNSO@)#SHOPA@ 15 @mientp simperapue g raugnegd (it e of
met hyl i thi gm | Bun@hle® bodedusBMmoaBinferidride 40ufidn (28!mL)! Byl HALRE (100 HIO0HE

After stirring for 30 mnutes, the reaction mxture was treated wth a
saturated aqueoddedapbaeans laeroyas depasepdit Thmaqueousiayer ayas EmaCGd Wit gthyl

t at 100 | |
acetate ( nﬁeta%@x?@%fl THE gﬁﬂBncfedxcgr Sdic W%ﬁg%%& ne %ﬁn@%@ﬂ"l@dy ayer

was extracted 5 wth et hyI acetate organi c ers
were washed (br PHBMESQ. é@lVWVU@@49mVAﬁtbeWWermdé¢e mxdmmwa%mﬁtbyat he

resi due was pur g ik &ﬁﬁt@&%@p%@@@yﬁgw{_ ifiShve BRKBRGELNY!

acetate/2:1) to af - (4-am no- et hanone as' a

yel | ow soli @&5( 26)‘“@#‘?&)’0 dgthy1,6: ditydralgaRo [ A3 ] 63azi8-270r80 ag da hite 3elid 0

Hz), 7.51 (m 2 0 3 { 0 8
(br. 2H), 2.65 (S® ﬁ%’s’ 6gzzfr§32 %8%]@1\4%@%) 506", O 5o
C, 4H~zCLNO: C, ﬁx&hzm;ab&eb,), 1179@) 1K), 7387065 GyBH), 7.49 (&85 1HDJ =+8.341. 83912),[‘6.965. 6l .
6- (3- Chl or ophen I herf.vl r - dj -hepzo 4{?’[ 54
oxazi n- 2-one vvagé é?ﬁﬁ re{:“ai )f}S%( %‘X éﬁl‘ﬁ@%b% &)g Eﬁp‘{pg H% $&hanone
(0 2g) 0.82 rmenYz ASEANIHAY, r%%)ags@@wm‘bm%)defmal t@me#oxbm,mxﬂmtomth
in THF g\gglte 15 sol i -180 C._ tH NMR (CDC13) S 8.27 (s,
1H D20 exch g 4Bt 374, %4’1490#“{'[%0 53, H32§2?‘2§5(m 9H), 6.92 (d, 1H,
J=8.4 Hz), 2.12 (s, 3H}; M5 (EST) mz 348 ([MH-, 100%; Anal. Calc. For
Cz, H-sCINOz: C, 72.10, H 4.61, N, 4.00. Found: C, 71 72, H 4:86) N, 3.91.
The title conpound was prepar ed, according to the procedure of Exanple 16
20 starting with
6- ( 3-chl or ophenyl } - 4- met hyl - 4- phenyl - 1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n- 2- one)
as a white solid: np 202-203C,'H- NWVR (CDC3) 8 8.9 (s, 1H) ?2.59-7.56 (m
2H), 7.49-7.30 (m 9H), 6.91 (d, IH, J=8.19 Hz), 2.2 (s, 3H; M5 (ES) mz
364 QVL H ). 2S EXAMPLE 37
4- Ap~l _-6-(3-chl orpt ~henvl)-4-nmet hyl -1, 4~-di hvar o- 2H 3. 1- benzoxazi ne-2-thi o
ne To a sol utlon of I-{4 am no- 3 -chI or o- b| phem 3 yI) ethanone (0 Zg) 0. 82

S — g— o o o o




30 warned to anbient tenperature and stirred under nitrogen for 1 hour, A
sat ur at ed aqueous ammoni um chl oride solution (10 nL) was added and was

fol |l owed by 03 FEB 2004 WD 00/ 66570 PCT/ US00/ 11749 -67 addition of ethyl
acetate (50 nL). The organic | ayer was separated and the aqueous | ayer was
extracted with ethyl acetate (3x10 niL). The conbi ned or §anfiB k@yers were
washed with brine and dried with My50.,. After renoval of solvent, the

resi dudYQBYSSSrified by a flash chronatography (silica R@USHEKANe: et hyl
acetate/3:1) to afford an 5 amino carfyinol internmediate which was used in
next step without fiuther purification. To a solution of the above am no
carbinol in anhydrous THF was added CDI (0.38g, 2.3 nmmol) at anbient
tenperature under nitrogen. The reaction solution was heated at 55 C for 12
hours and then cooled to roomtenperature. The soivent was renoved in vacuo
and the residue was purified by a flash chromatography {silica gel, 10
hexane: et hyl acetate/2:1) to yield :
4-al l yl - 6-{3-chl orophenyl ~4- net hy] - 1, 4- di hydr obenzo[ d] [ 1, 3] oxazi n- 2- one as
a white solid (130 my, 52%: np 1BXAMBLES _H NVR (CDCI3) 8 8.68 (s, 1H)

D, O exchangeabl 8)(4,fnigthv-ckbd1.a-di &u(ﬁﬂbedzg,dlggsl@%n 6%— )% sfz)) 7.31-7.40
(m 3H), 7.25 { . 70-5.85 (rr~
1H), 5.17 (m 2H) 2.76 (m 2H))ﬂ.ummimm VB (ESI) Mz 314 ((M+H] +,

40% ; 15 Anal . Qp,},gd & 6- Hn@@ld}JQF %ﬂ) 14, N) 4.46. Found: C,
68.90, H 5.18) N, 4ur43 ﬁéhe titl 8}“%‘&% R r2epared according to the

procedur e drnadhhlosazig2-enelle; %%;mmovhzmc cyanide (0. 2g, 1.7 mmol), and

' 155, 13183“%‘%*%%%’%‘%@%%%@ o ol A THERBIPET R tapmrBET 5 350

20 3H),107. Apggssed tp pymove ogypet and was theh-he@ed@ 8512¢ mnder @ blabkef 2f finrpgehH)

(W) (fWE% BT8R 6 bt gt eonte b B 36

3- Chl or o- 5-acpldssaiirated aubqusiamimonioml chidsids doknﬁbmemein&)lrﬂewmw(am n- 6

15} oy tkqterebiaiadnd uadecpdtl Bl Wer Ritiefpi i RS Gt ez Ll
(1 4- di hydr@ﬂ?&wneﬂﬁmmmsm&imh&mimﬂm@é{a)eb(qomandam darid

| -bro ccor di to the,procedure of Exanple 5, a's‘ a

whi Lo o5 (PABEBRTRER rhd dofyr R B A3l dapod o icn SpLep SHR W20 (s 1 1)

az 15 (bs {]Wc?of%lyu(ﬁst,atehn&-?wxaxgel(iﬂ4 Afdrkolyent “ag%egno@ec}a\ 37(|4@dcall H, FJ 8.09
, ;. Ana c. For

H CI N2 oéi““‘_’w‘ E“”‘Bé ‘E@‘} -2 °[ﬁ£1 %m%m %hﬁa‘webeww w3, 3.92) N,

8 71. The tabtd:edwerhmwamﬁmsa%w@ BONMR IDSOLQFEN e of Exanpl e
16 startin

3-chl oro- SQ(EMBG?%@W”%)&F fs; YW 72 @ro iDL 826 dFRN 113 61388z n- 6y|) benz

Oni L7128 TeRRIAPTSICY 2 Kokl GERCRRNIAR foistin §Hng o6 ol M3 (M 1 1),
771’?70(g}m)-|% 764°§ | H) 86 Hz) 7.3
L IH J 18D %Mi«ﬁ/ 7A9P1 @ac FPHCnhInFNz%CHZB)M H 8423, %4 : M5 (ES) mz
327| 329 ([ Mtouhd:'Q, 68. EMMEM?B RPo.1
6-f3.5-Di f | udr onhenvl ) 4, 42 di rret hvl - 1. 4- di hvdr o- 2H- 3, 1- benzozazi ne- 2-t hi one
6- (3, 5-diffuoro- pherryl) 4, 4-di et hyl -1, 4-di hydrobenzo-[d] [ 1, 3] .
oxazi n-2-one 20 was prepared aci‘?%q% 9 the procedure of Exanple 5 from
(4, 4- dlnethyl 1 4d|h dr o- 2- oxo 2 enzoxazi n- 6- yI)boronlc acid and

1- br ono?3, 5 ydug2Hebenzil A\t 3loprrt-6-vPItBioGhene-NVR ( DVEO- d6)

8 10.4 {s, 1 H)767 7.65 (m 2H)cr 4%.(d, 2H, J= 7.73 Hz), 7.19 (1) 1H,
J =929 H), 6.96 (d, 1 H, J-88§"%5——17{s 6H);: MBS (APCI) r!Z 290 ([M
+ HI+, 100% AHHPPIOMWWPH%WW4M@@M&MHH31,153) N, 4.84.

gggg?dl Sl:g to the pr ocbﬁure o?éxlg?bm\mpz'ty élf Fct%%ﬁg'?&ggﬁ\g?ﬁnﬁr bR -
6- (3, 5- D|fmmcreéurplthmd)mmxmmemhybuommdhdwmmenenzoK&]c{nﬁpc&]e@xaz| n2- one:

P 224- 225 Ot MB o, 588 32)(s, A 10D 0 Echangetthe), 7733(% A% -1y e 816 174

(d, 1H,J=1.4 Hz), 7.43 (dd, 1H, J=8.2, 1.9 Hz), 7.29 (d, 1H, J= 1.8 Hz), 6.85 (4, -




Hz), 7.31 (d, 1H, J=1.66 Hz), 7.08-7.03 (m 2H)) 6.98 (d, 1H, J= 8.23 Hz),
6.8530 6.78 (m 1H), 1.8 {s, 6H): MS (ES) r/z 304 ([M H'). 03 FEB 2004

WD 00/ 66y0 PCTIUSO0/ 11749 - . _ (g. EXAMPLE 40
6- ! 3- Fi uor o- 5- net hoxvnhenvl y- 4. 4- di net hvl - 1, 4- di hvdr o- 2H- 3. 1- benzoxazi ne- 2t
hi one 5 . 03 FES 2X8%

6- (3- Fl uor o- 5-rnet hoxy- pherryl)-4, 4-di net hyl - 1, 4-di hydr obenza[d] [, 3] oxazin
- 2-one wasv@owgareed, from (1, 4-di hydro-4, 4-di net hyl - 2- oxo- Musnobmzoxi n- 6
yI)boronic acid and 3-bronp-5-fl uoroani sgl e according to the procedure of
Exanple 5, as a white solid: np 181-182°%¥; 'H- NMR (DVMSO-ds) b 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), 10
6.80 (dt, 1H gf I (bky, 9,10 ) mz 302
([M+ H +) 100% Anglﬂzgclia’%c( FoO rﬁlcs,\%ﬁﬁ)znlélz\lOa~%M]*qqzlg§A H%a} %% QT%S 5.39, N
4.62. Found: CCisBENiQ:S: O HED: 44 62. 57, Fy 438, NJHh. tFouhds Q(ﬁﬁ}é@uﬁim ¥ d, poépar ed,
according to the procedure of Exanple 16 starting with
6- (3-fl uoro-5-rnet hoxy-phenyl) -4, 4-di net hyl - 1, 4-di hydro 15
benzo[ d] [ 1, 3] oxazi n-2-one, as a white solid: np 170-171C 'H NWMR (CDC13) 8
9.2 (s, 1H), 7.48 (dd) 1H, J= 8.18) L84 Hz), 7.32 (d, 1H, J= 1.66 Hz), 6.9l
(d, 1H, J= 8.23 Hz), 6.84-(d, IH J= 2.11 Hz), 6:82-6.81 (m IH), 6.66-6.61
(m IH, 3.9 (s, 3H, 1.8 (s, 6H; M5 (ES) mz 316 ([M H'). 20 EXAMPLE 41
3-(4, 4-D net hYl - 2-t hi oaol. 4-di hvdr o- 2H 3zi - benzoxa~n- 6- vi ~5
met hor vbenzonitrile A m xture of
(4, 4-di et hyl -1, 4-di hydr o- 2- oxo- 2H 3, 1- benzoxazi n- 6-yi ) boronic acid (4.2 g,
19.0 mml ), 3-cyano-5-net hoxybenzyltriflate (5.1 g) 19.0 nmol)) 25
tetraki s(triphenyl phosphine)-palladium(0) (1.1 g; 0.95 nmol), sodium
carbonate (4.0 g, 38.0 mml ), lithiumbromde {5 g, 57 nmol) in DME (50
m.), and water (25 nmlL) under a bl anket of nitrogen, was stirred for 15
mnutes at 50 C. This solution was then was heated at 85 C for 1 how. The
reaction m xture was cooled to roomtenperature and ethyl acetate { 100 ni)
was added. The organic | ayers were washed 30 tvice with aqueous ammoni um
chloride (100 nt..) and ante with brine (100 nL), dried ' over nmagnesi um
sul fate and concentrated. Purification via chromatography (sifica gel, 03
FEB 2004 WO 00/ 66570 PGT/ US00/ 11749 -70 40% et hyl acetate/ hexane) gave
3- (4, 4-di net hyl - 2- oxo- 1, 4- di hydr o- 2Hbenzo[ d] [ 1, 3] oxazi n- 6-yl ) - 5- net hoxy- ben
zonitrile as a.white salid (0.69 g, 53%: np 254-255 C,'H NIVJIt (DVSO ds)
8 20.4 (s, 1H), 7.84 (s, 1H, 7.67-?.61 (m 2H), 7.55 (bs) IH), 7.4 (bs 1H)
6.99 (d, IH J=7.94 Hz), 3.88 (s, 3H)) 1.67 (s) 6H, ); M55 (ElI) mz 308
([M+ H+, 30%; Anal. Calc. For C gH-6Nz03. C) 68.13, H 5.40, N, 8.83.
Found: C, 68.03, H 5.22, N, 8.46. The titl e conmpound was prepared,
according to the procedure of Exanple 16 starting with
3- (4, 4-di net hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d] [ 1, 3] oxazi n- b-yl ) - 5met hoxy- ben
zanitrile, as an off white solid: np 201-202C'H NWR (CDC13) 8 9.1 10 (s,
1H), 7.48 (dd, 1H) J= 8.16, 1.8 Hz), 7.4l (s) 1H), 7.31 (d, 1H, J= 1.69
Hz), 7.27 (m 1H)) 7.14 (m 1H), 6.92 (d, 1H, J= 8.2 Hz), 3.9 (s, 3H, 1.8
(s) 6H; M5 (ES) mz 323 ([M H]'}. EXAWPLE 42 15 .
6- ~3- Fl uor oohenvl ) - 4~dene~_I - 1, 4- di hydr o- 2H 3. 1- benzoxaz3ne- 2- t hi one .
6- { 3- Fl'uoro- phenyl ) -4, 4-di net hyl - 1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n- 2-one was
prepared, from 6-brono-4, 4-di net hyl -1, 4-di hydro-benzo[ d] [ 1, 3] oxazi n- 2-one
1br ono- 3-f 1l uor obenzene according to the procedure of Exanple 4, as a |ight
yell ow solid: np 181-182 C,'H NVR (DVSO-da) 8 10.4 (s) 1H), 7.62-7.44 (m
SH, 7.16 20 (t, 1H, J = 2.22 Hz)) 6.97 (d) 1H J = 8.83), 1.67 (s, 6H; M
(El') miz 271 ([M+ H+, 40%; Anal. Calc. For C 6H 4FNCz: C, 69.91) H 5.3,
N, 5.1. Found: C, 70.0, H 5.32, N, 4.92. :



The title conmpound was prepared, according to the procedure of Exanple 16
usi.ng

6- ( 3- Fl uor o- phenyl ) - 4, 4-di met hyl - 1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n- 2- one, as
a 25 white solid: np 194-195C,'H NWMR (CDC13) S 8.9 (s; 1H), 7.50 (dd, 1H,
J=8.15 1.73 Hz), 7.46-7.38 (m IH), 7.34-7.30 (m 2H), 7035FEB 204(m 1H),
7.10-7.04 |H), 6.89 (d, 1H J=8.21 Hz), 1.8 (s, 6H); M5 (ES) nmz 286
(M H Y 0E 43 30 ‘ PCT/US00/11749

6- (3-Fl uoro-5-(trifluoronethy, Dnhen~l| -4, 4 di met hyl - 1. 4-di hydr o- 2H- 3, 1benzo>
~ne. 2-thione- 03 FEB 2004 WO 00/ 6b570 PCTI US00/ 11749
-716-(3-Fluoro-5-tritluoronethyl-pherryl)-4,4-dinmethyl -1, 4-di hydr obenzo [d]
[ 1,3] oxazin-2-one was prepared. from ( 1, 4-dihydro-4, 4-di net hyI - 2- 0x0- 2H
3, 1- benzoxi n-6-yl ) boronic acid and :
1-brono-3-fluoro-S-trifluoronethyl beﬁmma}&éordr ng to t he procedure of
Exanple 5, as a ﬂ{;‘m{eo 4 (s,
1H, 7.94-7.9 (m 2.7 7,63 HJ- Hz), 6.99 (d,
1H) J= 8.68 Hz)) 1% FQ“P‘;“C iﬁé“ﬁ‘&?@e& dg@?é*{?/ﬁ a1 dihydegohenzol al Cal c. For
Cl, H sF4NO3: Qq, 3@&@8@ &e(@l%os%m&)éﬁLa@m@sr&gen% g%n{ﬁro%% N, 4.06.

The title conpo reevaredz acc%rdr ng to the procedure of Exanple 16
starting with ous o-X}J?ene as heated at r uxundermtrogenfor3hours The solvent was
6-(3-f1uoro- 5r%ﬁ1b$é‘dléﬁﬁﬂﬁl?és|ﬂweuﬁb 2 b o fadlicHR e rapialidRefir 0 10
benzo[ d] [ 1, 3] oxazr n- as a \i\hmrieebgg lid ¢ %gra%f% Fb%—NI\/R CDCI 3) 8
9.2 (s, 1H), °5Ble(e§'y ﬂfﬁbaefﬁl)eoeﬁerd ﬂlwtleyemsom a3 2 witq4}ig (89, mm52%38 (m
1H), 73673(}n M33-24d)°C: 185 (ES) mz
354 ([M H'). EXAVPLE v 15 ngd?oS%Shlgr%%sf T d”éﬁm%éafble?%sa‘%

ro- 2H 3. 1-¥enzZB%d71 héeHa), B Ine (m, 3H), 7.49 (1, 1H,J = 73HZ) 7.42(d, 1H,J= SlHZ)

6- (2- Fl uoro-p i s‘b‘;‘iﬂ ] i\N-:2- ONne was
pr epar ed, accgfg%ldr?zgstﬁgﬂ ﬂeﬁg%togéie)d?fre 0 %ngeqé@%pbésl@} 3275 A%al

(i,4-di hydro ACale. FonesHyCINGK &, 8328 H, 4fdnNo4 6 h-Boupd:) G 6B 67, 1, 6% Nand :
1- brorm 2-fluofgpenzene) as off white crystals: np 164-1b5 C'H
NVR(DMSO-de) 8 10.33 (s, 1H), 7.56 (m iH), 7.25 20 7.45 (m 4H)) 6.98 (d,
1H) J=8.7 Hz)) 1.64 (s) 6H). The title conpound was prepared, according to
t he procedure of Exanple 16 starting m 0

6- (2-f 1 uoro- phenyl) 4 4-di met hyl -1, 4 % benzo[d][l 3] oxazi n- 2-one, as
a white sol i d:4(f4-Dithet HibkoMRA(HS nPo[§ b by Ahiyphede{ m 6H),
6.88 (d, IH J=8.14 Hz), 1.80 (s) b ES) rr12286([MH]) 25
EXAMPLE 45 ' 6-(3.4-Ditl uoronhenvl)- thl-l

4- di hvdr o- 2H 3. | - b&miztee-ofive4;4-diinathel- 2-oxol4d1hyd:o-2H-benzo[d][1 3]oxa2.1n 6-

was prepar ed, “Dsuapes ASHRu T BE O rer R AR et et 0B M 0N
, 4- di hydr 4, 4nme4)inaﬁﬂydmbumt:&v;ehe@ame@tea&b&ﬂﬁxhﬁiemmmaowﬁm aheC aci d and

Lbrone-3, & - RIVE R THE R G veppezia B relifye wap birgfiR g = g cimrribares (i

4H), 6. gs (d, (ilgbagbi:thékaﬁe :bihy] acétate/3: lﬁﬁoa&kﬁthe'ﬁhecéféﬁduﬁd mrmt deoums

repare accor ai 0 e re e starting wt

6. (8 4-di 1 uor®e ﬁﬁ%‘% 5‘@ aﬁorﬁneﬁﬁwrwsrr ESérlazsémaragq 1x09mﬁ@b2¢)ns
(2d3ﬂe1 as a yed 5o, H@|J=dlzmﬁhzmga1ﬁ@~l to 7( p Qﬂr)%@(é"hn(% &) 573 345

1.81 %5 %)916%\)@’ %f@s)MM&g%‘M/Z(W(IWHJ 108 %C@B; Iiw 6- (4 FI uor a

henyl | - 4, 4- di rELHBYR;OS,de, SomdRos, @43 0130 eEK 8254167, 71 BRSNS 14,

6- (4- Fl uor o- phenyl ) -4, 4-di net hyI -1, 4-di hydro- benzo[d][l,3j oxazi n- 2- one was
prepared, according to the procedure of Exanple 5 from o
(1, 4-di hydr 0-4, 4-di net hyl - 20x0- 2H- 3, gx R&fFEGX i n- 6-yl ) boroni c acid and

1- brono- 4-f| uorobenzene, as off white crystals: np 232-233 C, ' H NWR
(DVBO-d6) '8 10.3 ( &Bromoyd.d-dinpethylrhd-dilydrozbesgoldiid,30xazin-2-thione

30 The product was prepared, from 6-bromo-4,4-dimethyl-1,4-dihydro-

benzo([d][1,3]oxazin-2-one and Lawesson’s reagent using the procedure of Example 9,




15 2H), 7.28 (m 2H), 6.96 (d, 1H, J= 8.9 Hz), 1.63 (s, 6H). The title
conpound was .prepared, according to the procedure of Exanple 16 starting
with 6-(4-fluoro-phenyl)-4,4-di net hyl - 1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n- 2one,
as a white solid: np 221-223C, "H-NVR (CDCl,) 8 8.98 (s, 1H;,03.Feg7yf4 {m
3H), 7.5 (m | 7-7.10 (m 2H))b87(d 1H, J= 8.14 Hz), 1.81 (s,
6H); MB (ES)W‘é'&_Q"FﬁsE" 286 ([M H ). EXAVPLE 47 Berbsstnntis
3-(4, 4- D met hvl - 2-t hi oxo- 1. 4- di hvdr o- 2H 3, 3y .benzoxazi n- 6-yl ) - 4f | uor obenzoni
trile 25 '

3-(4, 4- D et hyl - 2- oxo- 1, 4-di hydr o- 2H benzo[ d] [ 1, 3] oxazi n-6-yl )-4-fl uoro
benzonitril e wasapsehiterselid: rfprazi2@a 5 °C; 'H-NMR (CDCl,) 6 9.38 (s, 1H, D,0

4- di hydxo- 4, 4-di ne - he [ 6- oni
5- br ono- 2- f | uor oﬁ’e%ﬁ?bfﬁ)ﬁ(%ég' g*’é gagg]?g% fﬁé\cﬁu‘i ?‘{%ﬁp@el%‘]as a
white solid: np 233%RH01. G (HEHY, WISEI 2B ds)+18" IQQ%Q i1, ([MH)I] Bodd. (dd, 1H,
J-739 2.12 Hz)) 7.95-7.89 (m 1H)) 7.59-7.48 (xn, 3H), 6.99 (d, 1H J 30
=8.1Hz), 1.7 (s, 6H; M (APCL7 mz 297 {[M+ H +, 100% ; Anal . Calc. For
Cl, H 3FNZOz: € 68.91, H, 4.42,. N, 9.4bxakperyliz C, 68.74, H 4.83, N, 9.10.
03 FEB 2004 WD 80/ 6b570, PCT/ USCD 11749 - ~3 : The title corrpound was
prepared, accordi ng ERame L tdibydva? H-benzofd 1 f1.3lprazingpvh-
3- (4, 4-di net hyl - 2- oxo- 1, 4-di hydro 2ngmng;mtﬁ,e
j 1, 3] oxazi n-6-yl) - 4f l'i'JhorO 4 i enzoni trrll as ayeltow solid: nmp 250-251C, 1H
NVR (CDCI 3) 8 8.83 ( sThemrgductpvasprapaig @mf*ﬁ‘h‘temmhyl-%omlmzqﬂlydro@é ?.64 (m
(o GZD“Sh?s“?Eé)‘“r%f{% ST B Aot by Aol mffoir)) 781
6-(2,3-Difl udPon n@nedu;wfmwplqemwbuom@h&\msm9 ¢} SHINMBHDMIO-HHS-12:3t hi oae

gxggr n?’z?o‘;]la”‘i’gos\émméllkéﬁségﬂpaccgﬁgh'é=§89§2%9;7?3052§g§§%q%?,[7&'3a@p 5 ¢ rom

(1, 4- di hydr o- 4, 48i9%&iZh\lI 71 4s, G- MSH AP AL frérBA O AT, B09Pk); bxrab rCate. Beri d and

o a5 S L e S e AL B s
mz 289 ([MtHla); ~~. C-c. For C,sH-3FsNOz: C, 66.43, H, 4.53, N) 4.84.
Found: C 66,15, H 4.37, N, 4.64. 15 Mb&comound was prepared,

according to The procedure of Exanple g wth
6- (2, 3-di t | uor o- plricid\A-Bindkth B{11x : c3) dxh :

as a white solid: np 97 198 71,.49-7.45
(m 1H), 7.34 (s, 1H)A F C- %W%D"g@lﬁomﬁ% 33‘3’%201‘52%)‘/3)"%0@6 (s,
6H}; MB (ES) m zadde. m'gMO zhﬂnol) 3-tOmbbeAddnltiie 4918 g, 12 mmol),

B . 4- H ~N- 6- | )-5fl
gb(egz O:"O,[r? ile Tglt gahf gpsp e)palladxanO)d 0063 0. 52:.)’ mmol ?and%%%urrlk cgrb’ot\x/atg St uor

g ]£|4 4- dlbrret Ryl - mfggm mmbl)dmhyﬂmeaft-)ﬁmmdbmd mzmmﬁnil)m.%egassedto4' N

-fl uorobenzonitrile and sodi um acet at e mo

in acetic acid (5%f }%‘1’ %?aa%ddﬂ“%%e%ﬁ% Enpdeta b eiﬁfd‘éF°gﬁi‘?‘}’8d’€

broni ne (0. 12 mmarezétxom&mﬂheodrﬁasmnaxenmmﬁdﬁt@re\&a&q&etnbrrerde,dm‘@r 20 hours
and then poured~into ice water e, preapi t coll ected on a
filter and washedeHiRtef aghse “’(@&‘9“?@5"9&5‘9 tign{20 mL). Ethyl acetate (100 mL) was

3- (8- bron- 4, 4- diaddel Ayd the ofpsc faydvibs YepartedHTRe &q&@&awwapea&rawehwﬁh?»o
quorobenzonl r|I as an offeﬁ‘\lglte solid_ (0.48 75% 6-21? C, ;

'H-NVR 03 Peb C%eé%ﬁ% 0 Ticepmbingd preamia yewme(emggeﬁw) brineging' g’ (s

1H), 8.18 (t 1Hdnsh mtth@SbLZ)Thegeloe’ﬁt&e@&nﬁ%diﬁ'ﬂbcuo andﬁileréﬂue]wﬁ%mnged

1H, J= 1.8 Hz), 1.66 (s r%}p (ESI) mz 373 e tit

conpound was pr epatieagechiash W@‘OSTGPQ exa%%fbjdmeéate(ﬂ lb@mfﬂ (4.6 dgli%h)’tl'izng
th 3-(8-b : R 1)-55

¥V: uor ob(enzorl?{nrjl l%;é’ddldﬁg’afbﬂﬂ ge&K@][hﬁx C%Qoeg%nﬁgﬂ 05%?5&&@}&%901@'}’ ) 0 (d,

1H J=1.98 Hz)(07gz2é%@rﬂ1p2i3|6|)23770481wm4(13(\ﬁ$0113)6 10346 7ABO:0m 1H), 7.26

(m 1H), 1.8@q(s exc@xliggead}@, églsés, fﬁ),z&épfh, (lf-ll,\{b I_Su.l I)lz), %M?LIE,.? 7.7 Hz), 7.60- -

e I
-




10 4, 4-Di net hvl -6- 3-nitrnnhenyll-1.,4.di hvdro-2H 3, 1- benzoaaane- ~t hi one

4, 4- Di net hyl - 6- (3-ni trophe~1~1, 4-di hydr ohenzo[ d] [ 1, 3} oxazi n- 2- one was
prepared, from 6-iodo-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 the procedure cs;jf %Eze 4, as
a yellow sh solid: np 244-245 C,' H NVR (DVBO-ds) 8 10 38 P F

exchange 47 15 (s, 1 H), 8. 14-8.20 (m 2H), m 3H))
7. 01 (d) &%-FGS@— 8.1 Hz), I . 68 (s, 6H; M (EI) rﬂz %g’}%ﬁ\?ﬁﬂ“g 100%) ;
Anal . Calc. Far C,6H 4NZCa: C) 64.42, H1-4.73, N, 9.39. Found: C, 63.93, H,

4.91, N, 8.71. The title corrpound was prepared, according to the procedure
of Exanple 16 starting w

4, 4- di net hyl ’67((@“7@@*%98;)(}%}}%4’)31@éi"hfﬁdﬁﬂ)»b‘t‘ﬁké:ﬁ’d]ﬁqcir}}"@%a%%l2 one, 20

as 2 yell,ow g, 7989324 A2RCIG &% MR EDBIA) e Br 80 5les, 1M, 840 (s, 18,
8.26 8.22 (m IH) 7.88-'7 7.84 (1, J="7.97 Hz) 7.57 (dd,
1H, J= 8.21, 1.3 Hz), 740(m 1H}) 694(d 1H J-822 Hz),1.80 (s, 6H);
MS (ES) mz 313 ((MH -). 25 EXAVPLE; LE33Chl or ouhenv) 1- 4. 4-d _
iethvl-1,4-di hvd rn- ZH-3 1- benzoxa2| ne- -t hione

6- ( 3- Chl ori)ph imel ! 4 ‘ 3 2l ilg '
prepared, from 4,4 gﬁ,@‘sr ih |n 2one and
3chl orophenyl boronl C agl}%3 g‘écor th%l 24?’8 %g&gﬁg?zgl % arrpl e 4, as a
white solid: BBbewpordtsle.(15,13. @mouahmwmsgagmt& 52 4s;mnz:13+m dxylene

e hangeatt ) o a3l e d ol g TSl © )

PCTN800111749temi55'a®re914°‘("@ in®dthyzcetate 45(Hn).) anlVBvagiet withl N BCH(2€20(thL). 539 .

% e R0 iRl rrediRie MR dredone Rodily sithis 2nd Ghediraiga She thiNgs 7,00 1©

procedure of mxifiagplie ﬂﬁsfh chtoatatagraphysititn gel, 20% ethyl acetate/hexane) to give 3-(4,4-

6- (3- chl : 4-di-ef b 3 one, 5 a
2 whi te sol | Ry gt bemplily Sicrerime b bmseni-s GG o a5 (m
2H), 7.40-7. ﬁ)%){amavﬁi&soha %z@dasﬁtt‘mummwh,)aﬁzs% 1({9'8 §, J = 8.22
Hz), 2.18-2. on}aznh Jf') 4 (L Hz): M5 (ES) Gos) 332 ([ M
H'). EXAVMPLEBp8.98( IHJ 807 z)782(d lHJ 768Hz),774-764(m,3H)714(d,

6- 13- et hoxphetiyio)s mz)dummn g (Abdy mzo.zsa'zgz + P IBIRY A @ 2- L1 one

6- ( 3- Met hoxyc%p |rret2€ d| hydr o enzogﬁl '3 oxa2| n-2-one was
pr epar ed %’b‘PﬂZQSt (e 6H360 &k AR N9-52x Taprde G 68.85H.6-3r Bnd0%, 4- di et hyl |
1, 4-di hydro-benzo[d] [ 1, 3] oxazin 2-one and 3 netho ~cyphenyl horonic acid, as
ay
7.3
(

ellow Solid: np 164-165 C, 'H-NWR (DM5O-ds) b 10.3 (s,1H)) 7.56 (m 2H),
.36 (t) 1 15 H J= 7.89 Hz), 7.20 (m 2H)) 6.96 (d, 1H, J = 8.88 Hz), 6.91
dd, 1H, J= 8.13) 2.35 Hz), 3.8gsymptkad-7 (s, 6H; M {ESI) m2 284
([MH] +, 30%: Anal.. Calc. For C'H ?NOa: C, 72.07, H, 6.0S) N, 4.94. Found:

C, 70.58)2H 5.73, N 4. 67. Botency in theselevanbassavs was prepar ed, according to
the procedure of WBinSouhls SRS _
by ol tsted inhe reloyane gy s deseibed. )

6- ( 3- Met hoxy- herryl‘g1 4, 4- d| nmet h
one, as a whi e&ovsmcﬁ wmm@eim@@;mgeomxmsymnahe%vmass:ayd)a,nu 51 (dd,

32 2o iy, oG meed ity o Rl The sl il hytPupriyy 41,1

Hz), 3. 87 (sbdG*D 1. 8 (s, 6H; M5 (ES) mz 298 (M H-). 25 EXAMPLE 53
6-(2-Chl ogo~hen 1 -4 4-dinethyl -1, 4-di hvdro- 2H 3. 1- benzoi azl ne- 2-t hi one

6- (2- Chl oro- pherryl:) -4, 4-di net hyl -1, 4-di hydro-benzo [d] [ 1, 3] oxazin-2-one
was prepared, according to the procedure of Exanple 4 iiom

6- br ono- 4, 4- di net hyl - 1, 4di hydr o- benzo[ d] [ 1, 3] oxazi n- 2- one and

2-chl orophenyl boronic acid, as a white solid:



30 np 181-182 C; M5 (ESI) mz 288 ([MtH +, 70%; Anal. Calc. For

C aH 4CINOz: C, 66.79, H 4.90) N) 4.87. Found: C, 66.78, H 4.82, N, 4.55.
03 FEB 2004 WO 00l 66570 PCT/ US00/ 11749 -76 The title COW?% %‘s pr epar ed,
according to the procedure of Exanple 16 starting with

6- (2- chWQPYEEsHenyl ) - 4, 4- di et hyl - 1, 4- di hydr o- benzo[ d] PCI/USPUNE4A n- 20ne, as
a white solid: np 171-2Z72C;’ H-NI\/R( 3) & 8.95 (s, 1H), 7.51-7.47 {m

1H), 7.40-7.27 (m SH)) 6.87 (d, 1H, J= 8.14 Hz), 1.79 (s, 6H; M (ES)
m-z 5 302/304 ([M H'). EXAVPLE 54

4-Benzvl - 6-f 3-chl or ophenyl | - 4- met hylpalted- di h~~- 3 1- benzoxazi ne-2-thi one A
m xture of 1-(4-am no-3'-chloro-biphenyl-3-yl)-1-benryl -ethanol .(prepared
10 from 1-(4-am no-3' -chl or o- bi phenyl -3-yl)-et hanone and benzyl magnesi um
brom de according to procedure describeg, previ ously, 0.14 g, 0.42 muol) and
tri phosgene (0. 04 g, 0.14 mml) in dry- F (10 nL) was stirred under a

bl anket of nitrogen for 10 m THE s .renoved and the residue
purified via flash chromat ography |, 35%etlryl acetate/hexane)
to give 4-benzyl -6-(3-chl oro- phenl /A -1 4 15

di hydr o- benzo[d][l 3] oxazi n- 2- one , /() as an og-white solid: np
187-188 C;. 'H NWR (DWVSO-ds) 810.1 (s 1%, 7.70 (t) 1H J = 2.3 Hz), 7.6
(d, 1H, J= 8.0 Hz), 7.58-7.53 (m 2H), 6 (t, 1H, J= 8.0 Hz), 7.38 (d,

1H, J= 8.0 Hz)) 7.22-7.17 (m 3H), 7.06-7.0 (rn, 2H), 6.84 (d 1H, J = 9.14
Hz)) 3.24 (d, 1H, J = 14.3 Hz)) 3.06 (d, 1H, J = 14.3 Hz), 68%‘ 3H)' M5
(ESI) a/? 364 ([M~-H+ 100%: Anz. Calc. 20 For Cz~H-, Cl Noé)‘mlatl 22.63;

H 4.99: N, 3.85. Found: C) 71.82: H, 5.09; N, 3.58. "PReVtli ¢ Iibdhound was
prepared, according to the rocedure of Exanpl e 16 Besarti ng Elon

4- benzyl - (1 .GO3%E¥Mor o- phenyh) - 4- net Byl - 1, 4- B4 hydr o- B&Hzo[ d] [(Me%Ebxaxi n
2-one, as aAMQLLe—soLkd_—hL-NMR—@.CDCl_s)__&.Q_OQ_(.sTMd)_r_lrﬁs—{-dd—lH J =
8.03 13 .. M), 7 FBuGodRein THe 7 040 97 (MeSH), 688 (d. | H )
= 8.22 Hz), 3. 22 (s, 2H); 251.86 (s, 3H); I\/S(ES) m z 378I380([ H').
EXAMPLE 55 6-(3-Brono-5-tl uorouhenyl | -4, 4-di met hvl - 1, 4-di hvd

ro- 2H 3. 1- benzoxazi ne- gghi g0 Me 0.3 1 _

6- ( 3- Brono- 5- quorophelmé , 4- di et hyI 1, 4- di hydrobenzo[ d] [ 1, 3] oxazi n- 2o0ne
was prepared) from (1, 4- ydro 4, 4-di net hyl - 2- oxo- 2H 3, 1- benzoxazin-6 03
FEB 2004 WO 001 66570 PCTI USOO/ 11749 77 yl)boronic acid and

1, 3- di briéno- 5- f3 uor obetreraie-Stiiorowi Mg t he pMscedur e5.df Exanmpf® 5, as a
white solid: mp i 82-18®8mE ' H NVR (DVBO-d6) b 10.36 (s, |H D20

exchangeabl e), 7. 78 (s 1H), 7.58-7.65 (~ 3H), 7.49 (dd, IH J=8:3, 1.8
Hz), 6.96 (d; 1K, 69 6H) 34" F- N AVSO-ds) D -1 12.46
(m 1 F); M (CI) 5 ~ m‘%“g@f”%[mrﬁé 780/()Me350 (] QH]+, 75% ; Anal. Calc.
For C-613,3BrFNOz: C, 54.88) H, 3.74, N, 4.00. Found: C, 54.83) H 3.82, N,
3.95. They Tid \@ GAMRRHANNS DLARAPIRIhafESRE I Ng L0 the procedure of
Exanple 16 starfing wth - -

6- (3-brono- S-fl uoro-phenyl) -4, 4-di rret hyl -1, 4- di hydrobenzo[ d] [ 1, 3] oxazi n-2-0
ne, as a yellow solid: np(d)Zq.- n 13) 8 9.28 10 (s, 1 H),
7.49-7.45 (m 2H), 7. 30 (d, 7.24 (t, 1H, J = 2.07 Hz),
7.17 (dt, 1H, J= 9.54) 1.99 Hz)l'he®J®BV(thtuiHsastthe8etérﬁunalz9!)ofl 8 (s, 6H); M

(ES)Dl miefﬁ rg)g%gtaéﬁ{ oz%%%ﬁ%?%ﬁf?l%% ﬁ?o%na%r lhferé“ Ia)s'w?'f’%1 ophene 2

car boni t25 | eTGD(c4lls4-Aeorggiongd’s meokmm)mztyrdhdsyﬂf'mmweﬁmmmee{sdx]e{i 1T8] oxazi n-6

yl)-thi ophe rboni repared,.according to the procedure of

Exanmpl e 5 usrlg%gr?ag a%?orr%‘?d%‘hsl %%Eh"gﬁsé r%%?stf?&i“fse and

(1, 4-d" hydro-4, 4-di net hyl - 2- oxo- 2H 8, Grobehmahazri DMEM:F12 (1:1) :
(GIBCO, BRL) supplemented with 10% (v/v) fetal bovine serum (not heat-

h



20 yl)boronic acid) as an off white solid: np 264-266 C, 'H NVR (DVMSO d6) 8
10.3 {s, 1 H) 7.97 {d) 1H, J = 7.9 Hz), 7. 60-7.66 (m 3H), 6.96 (d, 1 H,
= 8.1 Hz), 1. 65 (s, 6H; M5 (APCl) t/z 285 (MrH) ~) 302 (MtNH.,)"' "', Anal.
|l c. For C~sHMzGsS: C, 63.36; H, 4.25; N, 9.85. Found: C, 63.0l; H a.36;
N) 9.39. The title conmpound was prepared, according to the procedure of
Exanpl e 16 25 using 03 FEB 200}

5- (4, 4\*{8%?5 g%I-Z oxo0-1, 4-di hydro 2H benzo[d][l 3] oxa2| n- 6- I,} th| ophene- 2=
car boni 8 as a yellow solid: np 242-244 C, 'HNWR 9.05 (s;
1H), 7.61 (d, 1H J= 3.89 Hz), ?.54 (¢d, 1H, J= 8.23, 1.56 Hz) 7.35 (m
IH), 7.24 (d, 1H, J= 3.89 Hz)) 6.88 (d, 1H) J-=8.26 Hz),1.8 (s, 6H); M
(ES) mz 299 ([M H'). 03 FEB 2004 WD 00/ 66570 PCT/ US00/ 11749 -78_
EXAMPLE 57 inactivated), 100U/ml penicillin, 100mg/ml streptomycin, and 2 mM GlutaMax

3- Fi uor o- 5- (@? 4, 4- di met hyl - 2-t hi oxo- 1. 4-di hydro- 2H- 3, ! - benzoxazi n- 6
yl | benzoni tr Kﬁ%@ert- But oxycar bonyl am no) - 3- f | uor obenzoi c aci d

( Takagi shi et aI -Synlett 4, 5 360 Zréat@92 jnedinp: MaPmif Esdeptiabdas depr ot ect ed

reated w tHOBETOPNORaeR RSP B SRl wiches samrisoiat NBBFYTY oar bi nol
e bonyl & Lot o pop e e P P i O™ Tor 12
hoﬁ?g. Tﬁecys‘BMfgg @ﬁ*%é?qc‘riﬁq%m ed to roomterrper ature and ethyl acetate
(100 10 nL) was added. The organi g, I@ugicjlny@s washed with 10% aqueous HC

sol ution (2x25 SLB%% grl ed over MySO4 and concentrated. The residue was
purified via ch o P are wpiptained ig growth gedivmn Fpr Bidbingospiaicsne) to gi ve

8-f | uoro- 4 aésagildsmnybldtemwbso,vén @kﬁan&o%,ﬁdc%@bmns%nwﬁvéa a@w\/@bde solid
(1.3 g, 50 e%ww 128 HNNR( DVBO-ds). S 10.4 (s, 1H), 7.22-7.12 (m

2H), 7.07 gfth medi Em( Aftergusmmightincubpgign, thpegiupischaogedto M + H] +)

100%) ; Anal treaﬁﬁén@me&@ﬁ a.rQ cef hre QNG forGn aBdticiat 240 befoidireabthent - 18- Found: C,
61.Z7, H 5.37, N,

8- Fl uor o- (lst@rd‘cﬁ°ﬁ?’a‘|"@5 axe@senlwéwpmzn@mefmcsoqza@mmr $0%- y1 ) bor oni ¢ aci d

was prepar eghahbipsm DMSO
6- br ono- 8- Fl uor o- 4° 4-d )' St se?uently dﬂatr ombtreer%tznf)efd‘r‘fdimgf%xagledntoz%ene usi ng the

dih
procedur e o @gﬁgﬂs@ aq)d a.gtg)rogesnn refy erence compounds are run in full dose-response

3- Fl uor gy lTMﬁ?mlAbof} emr%hlaWeh%Ye?s)@I‘} 'fhzg) H¥ﬂ5§1§2é'ﬁ(1})r%9594 d [ 1,3]

oxazi n- 6 yI) benzonltrl e was prepared, from
1, 4- di hydr oehicls @hbre Angirogestins ereabsted)in the lpeesenox 0§0.63 p¥ Hioegestone, el d and

5-b 3-f f. le 5,

whit ool deeRhBNRAFOH Aephite” THRRIREl Rl S WERERCES il *°001 £ 0 33,

/8.06 {dt, 1dacarsleckm_ﬁ@ellsare Izbeled with)Lp mssdwueaergﬁm(we Stidce, Arlidgion( dd, 1H,

J=11. 89, 11§erl%ﬂizhz?ﬂtr§§m&ﬁme&: sorkpl (S, BH); M5 (En miz 314([M], 60%.
conpoun

The title was prepare accordl ng to the procedure of Exarrple 16
using 20 ._Cell Proliferati nAs a

3-Fl uoro-5-(8-fl uR{@xeénfof‘i#{@ a% ﬁhox)ﬁ%.‘il{ﬁ%/}% di élz{-épenzo[ d]j 1, 3] oxazin6

-yl)-benzonitrile, as a yelTow $0 91 (s, 1H), 7.61
(d, 1H), 30ncorpbratiodtis méakiredusin®.a28l) pralifratizy ELISAS& (@KPNQIS@)Aﬁxer&i’axﬂ 29 (m

" 5. b nyav oSt isSidiup Sbhiber i Radin et Sy PBRESARTRG
yl ) benzoni tethanel dﬁntmmng fixative for 30 min, followed by incubation in a blocking buffer for . . .
3-(1,2- B hyﬁlrr%n %o 24802 kgLound SPemxl?& Z-l%(e(ilezdl arrllg-BA'rd& g %ld)(l) lhsea)égerb] (¢ %13/ ")
wells and incubated for 60 min. The cells are rinsed three times with PBS and
incubated with 3,35,5’-tetramethylbenzidine (TMB) substrate for 10-20 min

' depending upon the potency of tested compounds. Then 25 pl of 1 M sulfuric acid is

added to each well to stop color reaction and optical density is read in a plate reader at
30 450 nm within 5 min.

e. Analysis of Results: .



benzonitrile was prepared, according to Procedure B from spiro- (4,

1' - cycl ohexane 1, 4-di hydr o- 2- oxo- 2H 3, 1- benzoxazi n- 6 yI ) boronic acid and
3-bronobenzonitrile, as a tan powder: np 245-247 C Qﬁ%ﬂgp) 8 10. 31
(s, 1H, 8.2 (s, Il-i~ 8.02 (d, 1H, J= 8.0 Hz), 7. 78 ( 7.7 Hz),
7.68-7. 6kobbkes) . 6.97 (d,1H, J=108.2 Hz), 1.98-1.96 ﬁ&m§w1,1%975 1.64
(m SH), 1.40-1.32 (m1H); Ms (El) rn/z 318 M]; .Anal. Calc..

C20H, eNzQz~1/2 H20: C 73.38; H, 5.85;-#- 8.56. Found: C, 73.86, H, S. 81; N,
8.22. The title corrpound was prepared, according to the procedure of
Exanple 16 starti

3-(1, 2-di hydro-2 %ﬁ%@ﬁ?%’ﬁ%@%‘ﬂ‘id%ﬁiB%P&f?fﬁ@ﬂxsﬂOchFﬁﬁé%?ﬁ“‘%ea%

yl )benzoni t rHé@res s@&m&ﬁtx@)ﬂofﬁbm @ﬁt@d%mﬁt&r&l@ﬁ (I:%\%l%ﬁmg i08 (s,
1H), 7.86-7. 81 ;édt 1H, J= 35 Hz) (m 1H),
7.58 (d, 1H, “%F V’We}sfsthe og3 of efabemeng °f 1@502"811@59@ qﬂE)ﬂatef}ﬁssﬂba 1H,
J=1.78 HZ) @tt%sfc(rﬂled {'Jﬂles‘]ﬁ\/[ﬁsca’twlﬂ@(s.kg Irkifinde, 2&5)%1%&%130%1 Sre=via y98 (m
2H), 1. 90- agy Y 4 (m 2H) amSE 333 ‘). 20
EXAMPLE 5@ analysis of vanance and non-hnear dose response yses in both single dosc and dose

5~1, 2-Di hvdr %Sﬁongggt%spl rol [ 4H 3, 1- benzoxazi ne-4, | -cycl ohexanl - 6-v17-4
rrethyl 2-t hi ophenecarbonitrile 5-(1, 2-Di hydro-2- oxosp|r0[4H-3

1- benzoxazi ne- 4, 1- cycl ohexan] - -yl )R g —t hi ophenecarbonitril e was
pr epar ed, accor dl-ﬂ.gn &l QR 8’3’?‘
'-cycl ohexane i,4 déﬁs d{e % 0XO0- I9Itg cEztgtx ZI n- gmreeregoronl c acid and 2

br ono3- net hy Dwsescmdﬂu‘ié@hélrmerefeacscmupmgmupoMmferemqe cﬁﬂp@t@ﬂ%are:mnl—L NVR

6B ey 197 byt Bt fd o mbUpychs o Rl T Rl 2T TS

(M"); .Anal. Calc. For 30 C9H18N2028 C, 67.43; H 5.36, N, 8.28. Found:

G e comthid it oo ool B e P ciam ¢ 1o

starti ng W t

5-(1, 2- ydr o- 2- oxospi ro[ 4H 3, 1- be aﬁoxazi ne-4, 1-cycl ohexg - 6-yl }-4net hyl -
2th|oph ecarbonitrile, as a yellow%olid: np 199- 201@ NVR ( CDC13). 8
8.92 (s) 1H) cCo p@gﬂs, 1H) ,Exp 36 (dan];H J= 8Egl7, 1 915@)35 7u r(d 1H, J=

17Hz)5687 ,IHJ—818Hz 3(5?&& (O

1.36-1. 25 (mITEREESoREs (ES)lnt z 353 ?PM NPLE 6 007

~1, 2-Di hy~i ro- 2-t hi ozospi rpT4H 3, 1- @gmzo caz%m@14 1- cy@bphexz@r[ij yl)-210
t hi oohenecarboni #rile 5-(1, 2-D hydro-2-oxospiro[4H 3

1- benzoxazi ne- 4, 1- cycl ohex&ind- 6- yl) 08thi opheR&®ar boni B wad-Bepar ed,
accordi ngoto Procedure B from spiro-(4,

1' cycl ohexane- 1, 4- di hydr o- 2- oxo- 2H 3, 1- benzoxa2| n- 6- ylg boronic acid and
2-br ono- 5cyalBhhi ophene, a5 a tan pBfifer: ~ ®P0243- 2450813 HOGR (DVSO ds)
8 10.41 (s, 15 IH), 7.98-7297 (d, 1gp1?= 3.9¢wh) 7.-670.61060 (00243H) .
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 1 H; M5 (ElI) mlz 324 (M+). Anal. Calc. For C =H, 6N 0zS 112

HzO C, 65. 0§qpleds. & tRe 40. The
title co%ougahgﬁgesam%gg %%’é‘éfﬁﬁg' ?lgltg% %ﬁg‘ég‘ d?teep‘%(l){d}légarrpl e 16 20
starting with

|, 2- Di hydr o- 2- oxospi r o[ 4H 3, 1- benzoxazi ne- 4, 1- cycl ohexan] 6-yl)-2

t hi ophenecarbonitrile, as a yeI | ow d6ki d: np 232-233 C MIQR (CDC13) 8
8.90 (s) 1H commbund: 7.24-7.20
(m 1H), 6.8 , . 2. 96 (m 2H),
1.90-1.70 (mKR , 1.38-i. 33 (m 2H))01MS (ES)OWIZ 339 OjGOBI—D.O)4 EXAMPLE 61
6- (3- Chl gpo- 4-f 1 uor ophenyl b - 4. 4- di ngthy! - 13, At)gdlh ~d 0.014 0.020

ro- 2H 3, 1- benzoxazi ne- 2t hi one ' '

6- (3- Chl or o- 4-f |l uor o- phenyB) - 4, 4- di Adidyl - 1, LH.ellhydr o- Beiz200[0a2 [ 1, 3]
oxazi n-230 one was prepared, from

6- br ono- 4, 4- di net hyl -1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n- 2- one and

| - br ono- 3- chl or o- 4-f | uor obenzene according to Procedure A, as a white

sol i d:




03 FEb 2004 WO 00/ 66570 PCT/US00/11749 _81 np 211-212 C, ' H NWVR ( DVMBO- d6)
S 10.4 (s, 1H)) 7.92 (dd, 1H, J= 7. 13 2.19 Hz), 7. 71-7.66 (m |H),
7.60-7.57 (m 2H), 7.49 (t, 1 H J =8.95 Hz), 6.96 (d, 1 H J = 8.01 Hz),
1.67 (s, 6H); M5 (EI) mz 305 ([M+ H'", 20%; Anal. Calc. For d sH, 3
CIFNQz: C, b2. 8 6, H 4.29, N) 4. S 8 Found: C 62.52) HQMFE&HOO&N 4.42.
5 The ti ound was prepared, according to the procedure for anpl e

16 - startluﬁcg w%% 6- (3- Chl or o- 4-f | uor o- phenyl ) - 4, 4- di net hfICTiUSiO/ﬂiVﬁ?/dro
benzo[d] [ 1,3] oxazin-2-one, as a whiue.solid: np 196-197 C' H NMWR
(CDC13) & 9. 29 (s, 1H}, 7.55 (dd) IH J= b.89, 2.28 Hz), 7.45 (dd) 1H, J=
8.21, 1.91 Hz% 7.41-7.27 (m 1H), 7.28-7.27 (m1lH)) .7.22 (t) 1H J= 8.66
Hz), 6. 92 (d, E¢sy Coneengration qfigcompowgd thrpgifes halfsipximasngréasy imBrdU320 ([MH ' }.
EXAMPLE 62 15

5-14, 4-Di et vl 22 TR oxo- 1> A< (RaFBTeser o acomeqund tat ives BAFmasigh 1 ¢ hi oot 1 g
ne- Z- car boni tqlqctegsemOltnmegestone mducedBrdU incorporation with SE

5- (4, 4- D et hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d] [ 1, 3] oxazi n-6-yl ) - 4- n- propylth
i ophene2-carbonitrile was prepared according to Procedure B from spiro-(4,

1' cycl ohex&ne- 1, 4- di hy () OR&t dexidualibht ngbenwnw&mb proaediedlis @seici d and
2-brono-3-n 2 t enecarbonitril.e. ite.cr als np 160-16Z
C. IR (KBr) 2%?%‘%‘“?%%"585“ ﬁf)ﬁ?(’ﬂ@é‘aﬁfﬁ‘g TORESHRS °2i‘7'a“(‘§““e|%ﬁ usizgion oy 1)
7.38-7.36 (m a@didpmpate i r¢lative pbienclessf GuridusHEst compdmAds? . BB réateriaBdhd 1. 64-1.51
(m 2H), 0. 85 gt 3%1,. éjs: 7.3 Hz}:?ll MS(-ESI) mz (MH)' 325; Anal. Calc.
For C, 8H-8Nz &N/ BIYEG S8 78 N) 8.24. Found: C, 63.48; H,
5.59; N, 8a04 25 The tlt|& conw;vmmgafdgqmmgwdmgogg t he

d Le 16 t
Ef?ie4“be VE{;* e zt“ %V'Lﬂggywebémbpdﬂwsmﬁﬁrmw?&msﬂopw-th.o

Ty 7 a5 ( ? f’mﬁii’"?“?? o i RS B N 2,42

Hz), 6.9S (d, Téstompoudis 2 subrsequeBthbdilufet! witR H00%d gork.083r 129, ethand9n ¢6m 6H) , 1. 60

68 Fob’ 2004 VT BB %éﬂ"%&‘?‘ﬁﬁgwﬁéﬂ%’@? 1 it fotoas was foua (LM HLT)-

4- (4. 4- Di met hwhen2hashivaxehitlesiwelichympoe?H- 3, 1- benzoxaan- 6-yl ~- 2- furonltrl te

4- (4, 4- Di pet hyl - 2- oxo- 1, 4- di hydr,0: ﬁg 8|d| oxazin-6-yl)-furan-2
car boni tr|5r$e was prepar ed ﬂf’om M_ €68 pret ‘l}#%m

1, 4- di hydr o- 4, 4- mommmmw&fénﬁlesphgmmzyxrats5(~@e-uay)dwmxog§m| d and
4brom)2furanc rb%h.lea ordlp q\ﬁ edureB f white,solid: np
255- 256 C. §°)°m§ #7039 %E’S WINESUES SR fRWasieElPIy ds 57 (s,
1H), 8.15 (s, péﬁo&nwd?aiﬁ&t(ledayilﬂhbrtztﬁﬁméﬂ% relilibe clkcul$ing sexd steroldk) , 6. 92 (d,

1H, J=8.2 Hz s/z 269( MtH, 72%. Ana Cal c. For
Ct sH-sNz03: c}“"g‘? hgﬁ‘)edlf‘%ilgﬁ gl cycle ghgventandard 1o chop asd 59 N, 10. 07.
10 The tiebe wexafmdmbdum/as prepared according to the procedure for Exanple

16 starting with

4- (4, 4- di met hyl - 2- oxo- 1, 4 &i hyd;é-a—iq?i-benzo(d][l 3] oxazi n-6-yl)-furan2-carbo
itril An of f vvht lid: a?d 1 7.
glg EL‘ e1 H;] o7 i e so l Rtm ﬂm@ﬁ@&drﬁxd&?@é@@@b%ﬁ@s 8&:61‘?5 2;')7 7
(m 1 H), %"‘EH“ Fi“ lfes‘ °W“P&5moinﬁge*we arepemms’sre(dés)suhquzanz% ([M
H'). 15 EXANB}&Emﬁ‘h the mﬁl&fwie&cl{&r%yﬁaﬂ%é"ﬁh@ds%r e Qiihials ofe SEAYL

ro-ZH 3. 1&8?%&3&&” 6- vpt hi onhene2- car boni tri |

5- (4, 4- Di x@rievaanlfamstmmwt@f apimnaly] ass gy errthg 185 ) - 4- n- but y| 20

ts B: ? gh((a 2 e- i C 3dnifdtiids lahd SEVSSddRE BFFD £teRNE & 6nPAgY firihk RGN threBakysOm

of treatment. Following decidual stimulation, animals continue to receive
progesterone until necropsy four days later. |
d.  Dosing
30 ' Doses are prepared based upon mg/kg mean group body ‘

weight. In all studies, a control group receiving vehicle is included, Determination of



cycl ohexane- 1, 4- di hydr o- 2- oxo- 2H- 3, 1- benzoxazi n-6-yl ) boronic acid and
2-brono-3-n butyl -5-thi ophenecarbonitrile. Wite crystals: np 167-168 C, 'H
NVR (DMSO-db) b 10.46 (s, 1H), 7.93 (s, 1H)) 7.38-7.36 (m 2H)) 7.01 (d,

1H, J=8.7 Hz), 2.S9 (t, 2H) J =8.1 Hz)) 1.63 (s, 6H), 1.58-1.51 (m
2H),1:48-1.17 (m 2H), 0.82 (t, 3H, J--- 7.4 Hz). 25 M5(-EST) mz [MH"
339. Anal. Calc. For C 9HzoN, O-S~ 1li4 HzO C, 66.16; H 5.99; 34 EB]Z&H
Found: C, 66.33; H 5.9Z;, N, 7.85. The title conpound was preB rg

accordi ng rocedure for Exanple 16 starting with

4-But yl - 5-\?91,0%?%7(&& hyl - 2- oxo- 1, 4- di hydr o- 2H=benzo(d] ( 1, 3] BXH2r n BYr t hi oph
ene-2-carbonitrile. A yellow solid: np 1%4-1?5C, ' H NVR (CDC13) S 9.S8 30
(s, 1H, 7.50 (s, 1H), 7.35 (dd, 1H, J=8.19, 1.84 Hz), 7.19 (d, 1H J= 1:7
Hz), 6.96 03dFEB 2004 WO 00l 66570 PCTNSOOI 11749 -83 (d, 1 H, J = 8.18
Hz)) 2.5 8 (t, Opresponse gurges igparried put ysing doses wighihalf lpg gnereasessag (AL H 3, |
1.35-1.25 (m 2b)3.o@efd).(t; 3H J=7.29 Hz); M6 (ES) mlz 355 ([MH").
EXAMPLE 6S 5 , ) )

6- ( 3- Bronmonhenyl ) - 4, 4-di net h'#l - 1, ¥ L 3, 1- benzoxazi ne- 2-t hi one

6- ( 3- Brono- phenyl ) - 4, 4- di net hyl - ol E zi n- 2- one was
prepared from él, 4- di hydr o- 4, 4- d%n@{%nw%r%(}g%g%gy%gﬁ;zcgéfin 6-yl ) boronic
acid and 1,3- dfesidypisatigiieinducsd inondiofite trerirsrhoons du seraghing\theiehtimesowktcidt  np

174-17S C, ' H Iy d, 1H J=
7.5 Hz), 2.6 1%%% (m 3%9“?"‘%’Q’igféﬂiﬁli%‘°=°°%‘?’§l§ﬁ§#??r8}£gf‘(sgf?‘§€ﬁ( J="8.57
Hz), 1.64 (s) SHervams@EEupstimulateizogoll Appraabadgely 28(fhMving 68%al Anal . Cal c.

For C, sH, aBr NOg.,, e 4 Found: C.. .57 [ 4. 3b, N,
4.09. A mixtureo "é‘%‘i%%#-‘@ﬁf%%@%ﬁ’%ﬂ%%ﬁ?“r%?K’%&‘?{?‘ﬁ‘l‘dﬁ%%Fo @hzo [d] |
1, 3] oxazi n- 2- aaeenfc¥edjandirimihéd 6Nfal. )DeaiddalibaV@siions) «5d Beag® (C-homfuteS® 9, 4. 51
15 nmol)) irl10t lene 30 me_?) V\%%yheat ed to 110C for 24 hours. The reaction
was cool ed, " t h& Bt ﬁlgherd VB i n vacuo and the residue purified via flash
chromat ography (silica gel, 20% eAnaytis gfrekafse/ hexane) to give ,
6- (3- bronmophenyl ) - 4, 4di net hyl - 1, 4- di hydr 0-2H- 3, 1- benzoxazi ne- 2-t hi one (1.93
g, 61% as a yellow solid: np 191heisieasein wpight ofpedecidyalipedmterivehem 1H) |
R T e T W RN I R A T

1 4-7. m S, ; N z ; Anal. C.
For C~sH, 4Br N@%W s'sﬂ.*%gzogmennp@e{w- The ipber yirpgiimator igwed o dawn 3. 93) N)
3.97 EXAMPLE GReigtht the outlying transformed observations for both d j
2- (4, a- D net hvl - 2-t hi oxz)qzlﬁ, 4- doink?vd? g?r%all-ll-o%s. ff oen'ch)sgargsr?-ogs-e\?rsvﬁﬂﬁlnglﬁhag%e- 3car bo
nitrile 2- (4, QMerwasiepglysisnfyarange. JMBiseRare(SAS-Inssitute Ifel) is uset! fosbdth one-
oxazi n- 6-yl ) - t RioRNEVA 23d ad-RRR ddst-tEndles ared according to procedure B
from (1, 4-di hydr)g-4, 4- di net hyl 2- o;o-%?—l- 3,alrl-g1g§EZOXi n- 6-yl )boronic acid and
2- br ono- 3-t hi ophenecar boni t r§ | Refergnee @ompdundsahi t & sol i d: np 200--202 C,
"H-NVR (DVMBO-ds) 8 10.49 (s, 14 Sh? ‘1{1% '9/\%5) 66570
PCT/ US00/ 14749 - 84 1H). 7. 63(, p“l’gf .J’(ezgr??%" %&g%@% Q’,gé"’z 50 (m
1H), 7.02 Y, Tepponsy curvss andiihg ECg fagptesine wpt)weighspve@Snlrulpted. 283 (M H) ' .

Table 4. Estimated ECs,, standard error (SE), and 95% confidence intervals for

individual studies -

25 ECso 95% CI -
Compound Exp (mg/kg, s5.c.) SE __lower upper
Progesterone 1 5.50 0.77 421 720

2 6.21 1.12 441 8.76

30 3-Ketodesogestrel 1 0.11 0.02 0.07 0.16

2 0.10 0.05 0.11 0.25

3 0.06 0.03 0.03 0.14



The title conmpound was prepared according to the procedure for Exanple 16
starting with _ R

2- (4, 4- D net hyl - 2- oxo- 1, 4-di hydr o- 2H benzo[ d] [ 1, 3] oxazin-6-yl)- ' 5,

t hi ophene-3-carbonitrile. A yellow solid: np 194-195C 'H NVMR (CDCl 3)- 8 9. 5b
(s, 1H), 7.b7-7.62 (m 2H), 7.35 (d, 1H, J= 5.39 Hz), 7.303(kE i 5= 533
Hz), 6.98 J=8.18 Hz), 1.80 (s, 6H; M5 (ES) m ). A
publi cati ggﬂogﬁ%d in this specification are incorporat époé[ﬁtzsroé%%‘ y 10
reference herein. Wiile the invention-Was been described with reference to
a particularly preferred enbodinment, it will be appreciated that
nodi fi cati ons can be nade w thout departing fromthe spirit of the
invention. Such nodifications are intended to fall within the scope of the
appended cl ai fimvondrgestrel 03 AEB 2004 8®8CLAI MS¢ob3 A compausndo@s the fornul a:
~3 wherein: R~ and RZ are f2used to foﬁrm a r'ra sel ected fromthe group
consisting of a), b) and c¢)° each ri a bei ng %ﬁti onal I(V)gsuB'é?itut ed by from
1 to 3 substituents selected fromtlo@ogroup omasi stinggsf blignd C~- to C3

al kyl : a) car bon- based 34to 8 ne red satyrated spirocyclic ring; b) a
carbon-baséd 3 to 8 nmenbered spi rogg) icri né'(ﬂavi ng i%P% t &1fackbone one or
nmore car bon-carbon doubl e bonds; and ¢c) a 3 to 8 nenbered spirocyclic ring
containing in.i s backbone .one to tgrﬁe het eroat onms sel ected fromthe group
consisting of '0%S and N, R3 is H &% N2 &%Bto o &3yl 968ubstituted C
to C6 alkyl, C3 to C6 al kergyl, substwisbut ed C3.g50 C~ algkenybg7zal kynyl,
substituted al kynyl, or (I]éD; R~ is | ected fromthe group consisting of
H C to C3 alkyl, substitdted C t(g)s"gS al kyI°;04aryI, é’gﬁstgﬂut ed aryl, C,
to C3 al kawy, substituted Ci to C3 alkoxy, Ci to C3 am noal kyl, and
substituted C- to C3 amnoal kyl; R4 is selected fromthe group consisting
of H, halogen, CN, N0O2, G to C6 alkyl, substituted Ci to C- alkyl, C to
C6 al koxy, sulTabletSuEstinifed-avemgECa/| tifdvird &rror, httl $3% Ahfivena Kyl , and
substituted CinthalcfordigielteapokslcurvEsori3eRRneCioafholi@m t he group consi sting
of (i) and (ii): ' (i) a substituted benzene ring containing the
substituents X, Y and Z as sh bel ow. 03 FEB 2004 86 ~i X is selected
fromthe gtsoup consi sting of %gen, CN, C- to C320a&l substituted C i

to G alkyl, ComptundC3 al kogykessbptiseut ed C ~ 169erC3 alypgay, C ~ to C3

t hi oal koxy, Sllgbsti tuted C ~ to C3 thioal koxy, C ~ to C3 am noal kyl,
substituted C BT aninoald8A, NOSS2C i to @S 7.00
3-Ketodesogestrel 0.10 0.02 0.07 0.14
Levonorgestrel 0.10 0.01 0.08 0.12
20
Table 6. Estimated ICs, standard error, and 95% confident interval for the
antiprogestin, RU 486
25 ICso 5% CI
 Compound Exp. __(me/kg. p.o) SE lower upper
RU 486 1 0.21 0.07 0.05 0.96
2 0.14 0.02 0.08 027 )
30 Concentration: Compound concentration in asséy(default-mg/kg body weight)

Route of administration: Route the compound is administered to the animnals



perfluoroal kyl, 5 or 6 nenbered heterocyclic ring containing inits
backbone 1 to 3 heteroatons, COR OCOR, and NRaCOR, Ri s H Ct to C3

al kyl, substituted C1 to C3 alkyl, aryl, substituted aryl, Ci to C3

al koxy, substituted C, to C~ al koxy, C, to C3 am noal kyl, grn{wmtltut ed C
to C3 amnoalkyl; REis H C- to C3 alkyl, or substltuted C to C3 alkyl; Y
and Z arewmagsendent substituents sel ected fromthe gropgrossiadi ng of H,
hal ogen, CN, NO2, C~ to C3 al koxy, C~ tg C3 alkyl, and C~ to C3 thioal koxy;
and (ii) a five or six menbered hetero&%%élic ring having in its backbore 1,
2, or 3 ring heteroatons selected fromthe group consisting of O S, S(O;

S(Oz) and NR6 and gga}aglgltnmegngt@hﬁg\@o@mgﬁgﬁogzﬁmkﬁubsti tuents sel ected
fromthe group con3|st|n%9 elH, hal ogen to C3 alkyl, G to C3
w

al koxy, C- to C3 aM ectﬁ%ﬂmmmm@fawkms} Ci to C3 alkyl,

substituted C ~ toc%rlalwwwe@wﬁwnwbﬁﬁgmgﬁqemfy,}, Ci to C3 al koxy;
substituted Cl to C3 al kox ar ni noal kyl , or substituted C- to C3

aminoal kyl ; R~ is ll?eclél‘@lf opsg: éﬁ%)’clxa?o Substituted C~ to C3 al kyl; R~ is
H or O tosC3 al kx?'rogeﬂnoha a&m;NFtom ﬁnd@@ﬁﬁgducgﬁecld%al&%o%cﬁgﬂﬁcingmt t hgs group
0

consi sting of substituted C, t al Kyl ,
cycl oal kyl, su PP%&P@W@°W8"%$‘°&V@IWRS}4““&?VF substituted aryl,

het er ocycl i c, SUbStAlnf%kgﬁétaﬁ@ﬁ%cﬁﬁbﬁcbbﬁpoﬁ%%aecrman pgestifbne~R~~; R$ and

RO are |ndependent tituents selected fromthe group consisting of H C~
to C6 al kyl, stifrsed ¢eqid nE‘é“%“‘éYl(Rﬁw C3 to Ca cycloal kyl, substituted

G to &B CyC| oal ky|ECSO&‘61ydtann§ tt (0ah@fkraioy bf whxgsxﬁﬂgﬁ}éﬁlvés%fm tuted
heterocycllc NO2, 03 FEB 2004 87 is Ct to C3 al kyl;

or CRgR9 i 4%a ’§F’£”ﬁ§‘r¢ﬁ‘é$"é’cf°?ﬂ°w§($§a“§%ﬁﬁ) by the structure bel ow R~ ~ and

Riz are indeF)endentItho?Q{eﬂﬁéﬁéi reaacad@ﬁnamu&nfomtm Ohf midkimfp: 0 C6
al kyl, substityted C,_to C~ al yl, substituted aré het er oaryl ,

substituted hefsragiRFCs B’G%?Steéc}?ﬁmgmeﬁé?ﬂﬂ“ﬂ responge (dafayl Yically acceptable
salt thereof. 2. A compound of the fornmula: wherein: R~ and Rz are

i ndependent substituentsgs sel ect ed fromthe group consisting of H Ci to C~
al kyl, substituted G t@ HLEl A &nyl, substituted Cz to C6

al kenyl, Czsto C6 al kynyl mb&ijéci w:ﬁsias@, lstte dgemﬁrle‘Wda)ﬂpomﬁ’“ to C8 :
cycl oal kyl, substituyted cl oa substituted aryl,
het erocyclic, BR§sEp %%&W&%?%V%PP‘E“WMW @rﬁewwe&ﬁ"luc'mq s sel ected
fromthe gr OUpreQ&beh&hWCVf-l dalls dortrdnledtedl vAth)inan B BRIBREhSRrdce [0 C3 al kyl,
aryl, substituted, ig Hiséﬁlfgis al koxy, substituted & to C3 al koxy;
am no, C~ to CH3SHfisn iy marer °§§J‘H§4’i“t“&?taé’i§5’€eaﬁ9nw anminoal kyl; RBis H,
C- to C3 alkyl, or substitubkeNefium! Thd@omhkdediumds bsfolbwOoMENiz, G to C-
al kyl, subgtit 0~Cs .al C6 al kenyl substltut ed C3to C~
al kenyl , a?{%ynw‘ P‘g@ﬁ"ﬂ%’b Fontanine ﬁﬂx)kgmﬁeté 8‘?"“’8@?@“ (heat inactivated), 0.

MEM non-essential amino acids, 100U/ml penicillin, 100mg/ml streptomycin, and 2

mM GlutaMax (GIBCO, BRL). The experimental medium was as follows: DMEM

(BioWhittaker), phenol red-free, containing 10% (v/v) charcoal-stripped fetal bovine

serum (heat-inactivated), 0.1 mM MEM non-essential amino acids, 100U/ml penicillin,

- 25 100mg/ml streptomycin, and 2 mM GlutaMax, (GIBCO, BRL).

b. Cell culture, transfection. trea t luciferase

Stock CV-1 cells are maintained in growth medium. Co-
transfection is done using 1.2x10’ cells, S mg pLEM plasmid with hPR-B inserted at
Sphl and BamH]1 sites, 10 mg pGL3 plasmid with two PREs upstream of the
30  luciferase sequence, and 50 mg sonicated calf thymus DNA as carrier DNA in 250 ml '
Electroporation is carried out at 260 V and 1,000 mF in a Biorad Gene Pulser I



03 FEB 2004 88 R~ is selected fromthe group consisting of H C- to C3
al kyl, substituted C, to C3 al kyl, aryl, substituted aryl, G to C3 al koxy,
substituted Ct to C3 alkoxy, Cl to C3 arrinoal kyl, and subgyiges @ C- to C3
am noal kyl; R4 is selected fromthe group consisting of H, "hal ogen, CN,

N2, C, to C6 alkyl, substi tuted C, to C~ alkyl, C~to K
substi tlﬁ’éao’ésnfo C~ al koxy, C~ to C6 am noal kyl, and su%fﬁf&“%%”ﬂ to C~
am noal kyl; RS is selected fromthe gteuup consisting of (i) and (ii): (i) a
substituted benzene ring containing the substituents X, Y and Z as shown

below ~i X is selected fromthe group consisting of halogen, CN, C- to.C3
al kyl , subst Afterteledtr@orationGalnirk ydsuspended in sB3wthirediogn and platedim Bé-wdll C~ t o C3

al koxy, C, t i . ti 4 i , to C3
am noal kyl , @ﬁtbgg%%%@?ﬁﬁﬁﬁ%ﬁgﬁa%ﬁ%ﬁﬁi&fm&% ubg'&?g{e@é%ué? gl uor oal kyl ,
5 or 6 nenbechangedde expeumeitilanediuny Gelisnsraithen krgatedwith wfeeackbotest .1 to 3

het er oat ons, ; i Substituted C,
to C3 al kyl ,CO%?%SD :%3%@'?@ grgél ,d%épgﬁgs Egtﬁfﬁggﬁfgéu%éssﬁn? uted C, to C3
al koxy, G- tacti@d iatheesehoglof 3 aM propesterdnat PekntfotrchrClteatreatmedtkthe; RE is H,
C-to C3 alkyl, or substjtuted C~ to,C3.al kyl.: reny endent v
substi tuent sx’g%l\“gést g&“??%ﬁ%%ﬁ?"&?g %8&??55%%%\‘6?%%&15%@1 ﬁ(;%!‘eﬂ%%\l NQz, G
to C3 ?r{) koxgplhdﬁ,celtlpsiiﬂimi (Pyémeﬁﬂdadﬁonl WIﬁBaddlag tb'o&l?glowyu ardlrtbe plateyara five or
si x menbere t erocycli.c ting, hayi inJ.ts backbope 1, 2. or 3 ring

het er oat ons %F%‘?{”e TR ahs %ﬁ%%&’%%&g%éh& ]ISLP? Ir‘?wenb?n%; Legfrases oz) and NR6
and cont ai ni agivisrie messutedusing ieifendesigetsiboh Ptoagi.s sel ected from the group

consi sti (?of H, hal ogen, CN , &tui).CS al kyl, C~to C3 alkoxy, d to C3
ami noal kyY, "CORE, and NRCCRPDEYESOLRERUE) (o C3 al kyl, substituted C- to C3

a: tyl, aE yl, substitut eflkalr YEacthmgﬁn@nﬁitié@ﬁyleaﬁulégﬂibét_bﬂ asblgﬁli | to RSS 5

al Koxy, ~ to a oa ., Or supstjtuyte to am noal Kyl ; X

C- to C3 al kV@%W%&?FM@% applysispfrananeq gy nonlingay deserfespense WHERG i s H, or
G to C3 al kifhing fdr bbth abbRist @hd LEEERst dddel. HAR} RGLRGfid 1283 i@ vaiweight

consi sting of C~ to C6_al substituted C th6aIkyI, C3to C$

CN, ) kyl .
cycl oal kyl, SgESectsiafoatiers3EL ey %ét%y&lPﬁfd‘chPla‘éﬁﬁ'P{nmgﬂsfm@j aryl,
het er ocygs i Cvalisdb kotvasle tﬁmm&lm@.pm%mma%%&ﬁﬁfz; ' R8 and R9

are i ndependent substituents selected fromthe group consisting of H C, to
C6 variance and non-linear response analyses.

d. Reference Compounds:

Progesterone and trimegestone are reference progestins and

RU486 is the reference antiprogestin. All reference compounds are run in full dose-

20 response curves and the ECso or ICsp values are calculated.

Table 8, Estimated EC5p, standard error (SE), and 95% confidence intervals
(CI) for reference progestins from three individual studies

5 ECS0 95% I
' Compound ____ Exp, (M) _SE lower__ upper
Progesterone 1 0.616 - 0.026 0.509  0.746
2 0.402 0.019 10323 0.501
3 0.486 0.028 0371  0.637
30
Trimegestone 1 0.0075 0.0002 0.0066  0.0085

2 0.0081 0.0003 - 0.0070  0.0094



al kyl, substituted C~ to C6 alkyl, C3 to C8 cycloal kyl, substituted C3 to
C$ cycloal kyl, aryl, substituted aryl, heterocyclic, substituted

het erocyclic, NOZ, CN, and CO2R ; R is C~-to C3 alkyl; or CRSR9 is a six
menbered ring as shown by the structure below CH3 '"CH3 o. O0i R' and R z
are independently selected fromthe group consisting of b,a Fwtﬂ%é% al kyl ,
substituted Cl1 to C- alkyl, aryl, substisuted aryl, heteroa fubstit ut ed
het eroaryl, acyl and sulfonyl; or a pharmaceutically acceptable salt
thereof. 3. A compound of the fornmula: wherein: R is H 03 FEB 2004 90
R2is O to C- alkyl, substBtuted G t@0@EE al kyld.00082 t o OB0&b ke 0082
substituted C2 to C6 al kenyl, CZ to C- al kynyl, substituted CZ to C6

al kynyl, C3 to C8 cycloal kyl, substituted C3 to Cg cycloal kyl, aryl,

substi t ut ed arwbleblemn@ﬁmic - stanidasd iirbi tﬁs@ﬁiﬂﬁ&nt%vaég@ﬂl ol o3
al ky

NRHCORA; R3 i ed Ci to ,
to C~ al ke ,Sfo thbstl %ithRUt‘tS@f ﬁgﬁydiﬁ%&@%@i substituted al kynyl,

or CORD, R~ is sel ected fromthe group consisting of H C~ to C3 al kyl,
substituted C~- to C3 al kyl, aryl, subsIG:S(iut ed aryl, C, to C3 ef%aiy,
substituted C~_to C3 aI koxy C| and substltut ed C~to C3
am noal kyl ; R4CmEROUAS LB BPEL CN,

NO2, G to C6 aljugk.: substl tuted C i t@ogg aI ky6002C~ to (5‘01@| kox‘y042

substi tuted C~ to C6 al koxy, C, to C- am noal kyl, and substituted C- to C~
am noal kyl ; RS is selected romthe gr@@§7con5|@ﬂﬁ)2hg of (0.92%nd QO#§: (i) a

substituted, benzene ring containing th bstit s X Y d Z hown
bel ow. ~i gj{)i s selected fro% t he groups'gi%si stiﬁ'g&%f hal og@lzj CNS%g to C3
al kyl, substituted C ~ to C3 alkyl, C, to C3 al koxy, substituted C, to C3

al koxy, C, to C3 thioal kgxy substltuted C~to C3_thioal koxy, G to C3
am noal kyl , subst i tRregaitationa] activiy s Gpmpeindy fat Wase@mwc@awflmr oal kyl ,

5 6. menb | [ l1to3
e i SR U5 SRR B B RARBROE 1 L0 8

to C3 al kyl, aAwtiprogestationa edtizity aCyﬂnpot(ﬁds that mremdécnd\;l,prwbtstqnb indededC~ to C3

al koxy, C~.to m. noal k t|t mno RalsH
& To’ o atkyr PREMRGHE e fbuRe Ry @R, Foo! LarcaBRiteta thiipe
substituents s&hegb&%&m&u%hhem&mmm&&h DB vy (dldfautt-rimj \QQEBE CN, N02, C

i to G alkoxy, C1to C3 alkyl, and Ci to C3 thin alkoxy;, and (ii) a five
or six menbered het¥noGpapengraionef arampavnd thatigives Balf-rigsiveal ﬂe“iaseé‘#?' ing

progesterone induced PRE-luciferase activity (default-nM) with SE.

20 EXAMPLE 15
6-(3-fluorophenyl)-4-methyl-1.4-dihydro-2H-3,1-benzoxazine-2-thione
4-Amino-3'-fluoro[1,1'-biphenyl]-3-carbonitrile was prepared from 3-

fluoropheny! boronic acid and 2-amino-5-bromobenzonitrile according to the
procedure of Example 4. A solution of 4-amino-3'-fluoro[1,1'-biphenyl]}-3-

25  carbonitrile (6.65 g,v 313 mrﬁol) in aﬁhydrous THF (1(50 mL) was treated drop wise at
room temperature under nitrogen with methy]magnésium bromide (3.0 M in ether, 21
mL, 63 mmol). The reaction mixture was then heated at gentle reflux for 1.5 hours,
cooled to room temperature, and treated with 3N aqueous hydrogen chloride solution
(30 mL). The resulted mixture was heated at reflux for 3 hours, cooled to ambient

30 temperature, and adjusted to a pH of S-Q by the addition of a saturated aqueous

sodium carbonate solution. BEthyl acetate (100 mL) was added, the organic layer was



het eroatons sel ected fromthe group consisting of O S, S(O, S(02) and NR6
and cont ai ni ng one 03 FEb 2004 91 or two independent substituents
selected fromthe group consisting of H halogen, CN, NO2, C- to C3 al kyl,
C~ to C3 al koxy, C- to C3 am noal kyl, CORE, “and NRCORF; igpHIC) to C3
al kyl, substituted C, to C3 alkyl, aryl, substituted aryl7"C, to C3 al koxy,
substi t ut edo@yedsm C3 al koxy, C, to C3 am noal kyl, or subsigriusoed’14 to C3
am noal kyl; Ris H Cd to C3 alkyl, or substituted G to C3 alkyl; RGis H
or C~to C3 alkyl; Q is S R is selecttd fromthe group consisting of CN,
Ci to C- alkyl, substituted-C ~to C6 alkyl, C3 to Cs cycl oal kyl) :

substi tuted C3sigr agaaﬁcmb e&ﬁllzgeréwa\élextra%ﬂ@%thEtH}l%gete@é(%LcSOJﬂ%%gcyd'C

substituted het erocycl ic) are
i ndependent suB%’P‘?“?qﬂé’ma&‘cé"é‘F'é(‘}’P‘é&“?dr%SPHén@P‘@wate@n"@ﬁeg@ﬁldﬁ’g“@4 H Ci to C-

al kyl, SubSti t ylugila Gy b silih gBrchntidirenf by PSR 15¥4 afrctlip4d tuted C3 to
Ca cycloal kyl, aryl subst]tuted ar}; het erocycl i c, "substituted

het erocyclic, REF0o-3cRuorelkd-Riphepyll-3-yijthagage (3.1g; /Q)BmaIlR@rF” °(S3r CRBR~ is a six
menbered ring as sf;g\/\@ (%/1 %r?‘? structure bel ow R' and R z are
i ndependent Py sel e LR G ‘h’é‘mﬁ? 5[ﬂ9°@éhb1b§¥‘?“ﬁ'(},j'3dp°¢¥n°&e~(36013@’1‘“@? kyl ,
substituted C in éﬁycﬁousa{e&wml (60il) wa$ thep tréatdd b o AltdthperaRRE BRRARMbgen
substituted hete &ﬁ’y" and sul fonyl; or a pharnaceuticall y accept abl e

salt thereof. drn g portiprowisg anapner. After adpition Separegppionher ei n: R~

and RZ are Inde:mamdwamyreamra%@a tiehtBdwithSsallir Qb sof@BBd Slghddds of C~ to C6
al kyl, substituted S‘tﬂ%e?G )zlﬁﬁ aryl, substituted aryl, heterocyclic,
I

substituted hefEFSEYR thyNpgsete IR0 k). The csganisdavetvas om t he gr oup
consi st i ng 1of Isbpaﬁ:ed;dhe@awgﬁmland Sdpstitbd M 880 Orhd 1@sided vk bu:hﬁed%ﬁxl
substituted ary{h %“ ps &g’é}/\ ubst tuted C. to koxy, am no, C,
to C3 ani noal kytia BShePrUpaARErsy, ace@?/mtﬂwadmm% g‘“ﬂoflc’% to C3
al kyl, or substiphetyRd- y@ethi:ﬁl&“avﬁﬁtkydhd(i?m%) Hp 188132, C to C6 al kyl,
substltuted C- to C6 alkyl, C3 to C6 alkenyl, substituted C3 to C~ al kenyl

al kynyl, substitut eAl nibtiry 0fthe alowe AGREY (0.5, 0157 n@ﬂﬂmaaii;hwg&mxh he gr oup
const ot119 91 Kool Rl B Mot S Rt S o Sl ¢ | o s
am noal kyl ,15anahistessthe mixtupelwS-trented @ith asunnged dgybous Rﬂxdnﬁbxé‘@éo@@t& e6lutionom t he
aroup, cons | 1k 850 R, Wer bl RiBlbol 20 © 10
am noal kyl , ancnd 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-ds) 8 10.31 (s,
1H), 7.62 (dd, 1H, J = 8.2, 1.9 Hz), 7.57 (s, 1H), 7.44-7.53 (m, 3H), 7.13-7.20 (m
20 1H), 6.97(d, 1H,J=8.2Hz), 5.57 (q, 1H,J = 6.6 Hz), 1.63 (d, 3H, J = 6.6 Hz). MS
(ESI) m/z 256 [M - HY-.
. A solution of 6-(3-fluorophenyl)- 4-methyl-1 4-dihydro-2H-3,1-benzoxazin-2-
one (0.15g, 0.58 mmol) in toluene was treated with Lawesson’s reagent according to
the procedure in example 9 to yield 6-(3-fluorophenyl)-4-methyl-1,4-dihydro-2H-3,1~
25 benzoxazin-2-thione (0.08g, 50%) as an off-white solid (0.08g, 50%): mp 173-174 °C: -
'H-NMR (DMSO-ds) & 12.27 (s, 1H), 7.70 (dd, 1H, J = 8.2, 2.0 Hz), 7.62 (s, 1H),
7.46-7.56 (m, 3H), 7.15-7.22 (m, 1H), 7.11 (d, 1H, J=8.3 Hz), 5.64 (g, 1H, J = 66 )
Hz), 1.67 (d, 3H, J = 6.6 Hz); MS (ESI) m/z 272 M-H].



substituted C, to C- amnoal kyl; RS is selected fromthe group consisting
of (i) and (ii): (i) a substituted benzene ring containing the substituents
X, Y and Z as shown bel ow f 03 FEB 2004 93 X is selected fromthe group
consi sting of halogen, CN, C- to C3 alkyl, substituted C, to C3 al kyl, C,
to C~ al koxy, substituted C, to C3 al koxy, C, to C3 thioal koxy, substituted
C, to C3 thioalkoxy, C, to C3 am noal kyl, substituted C to C3 am noal kyl,
NO2, C, to C3 perfluoroal kyl, 5 or 6 nenbered heterocyclic ring eontaining
in its backbone 1 to 3 heteroatons, COR, OCOR, and NRECOR Rj@8sFef #idxr to C3
al kyl, substituted G to C3 alkyl, aryl, substituted aryl, C~ to C3 al koxy,
substitut ¥P 84500 C3 al koxy, C, to C3 aminoal kyl, or subs®CHHSWYIAS to C3
am noal kyl; REis H C~ to C3 alkyl, or %ybstltuted C, to C3 alkyl; Y and Z
are |ndependent substituents. sel ected from the group consisting of H,

hal ogen, CN, N02, C to C3 alkoxy, Cl to G alkyl, and G to C3 thioal koxy;
and (ii) a five or six menbered hEXaMEQMEHREC ring having in its backbone 1,
2, or 3 ring h§4eﬁat ) jhg of O S S(O,
S(02) and NRG atd . € epenaerit —substi t uent s sel ect ed
fromthe groupmetth ths h zafaﬂhl mlnxaxhogen CN N02 Cl to C3 alkyl, C, to C3

al koxy, C, to a R~ ~ al kyl ,
subst%/t uted G to g‘saa?@%m&%?mb%@w%&iggﬂ&?ﬁl 3fﬁ 22“6%@,@ ‘g{"ﬁ%% y
e e by
amnoa ~ iS a or. substituted C~ to a ~ is
or C to 3 al Ryfrdinygro-p 4- %m%ﬂ-% excg%ﬁiéelrwcmaamﬁyﬁéor@wsaﬁd e%&bgqm%g of CN,
C- to Cs al ky|4ném?xsé-ﬂﬁéﬁh@&cglbo&i?ﬂecasﬁlé‘ﬁ’%t%ﬁ&%ﬁsﬁ%“@ahhm

substituted C3 to cloal kyl', "aryl, substitute hét'erocyclic,
substituted he@df 102 GOYIEE 3,32CRIM), hhid7.AREm,RID,; 7. R(dabid, JRo 8 8rie),

i ndependent su t ygit I f of H G to Co
al kyl, substi tilj?ged ﬁp’tﬁo&@’ gﬁi?ﬁs (gaggt}&%%ﬁélﬁﬁ,%aﬁs‘ﬂgsti tuted C3 to
Cg cycl oal k§1, CualrlryN;Oz§uﬁs$4 4luthd. 7érNJ88919Ecnmdxc(y(6h 64, H,suiPs N, pabed

het erocyclic, S a SIX
menbered ring as sr?g\}hsogmf]%g? d”?tathrye be%bo Pd&%&ﬁlﬁ_ég E%@ﬂ%@dqg

0 | 4- methylt}nophene-2~carbomtrﬂe (52, 16.7 mmol) in anhydrous toluene was added, at

room temperature under a blanket of nitrogen, Lawesson’s reagent (6g, 14.8 mmol).

The reaction mixture was heated at reflux for 2 hrs, allowed to cool to room
15  temperature, and solvent was removed in vacuo. The residue was purified by a silica
gel column chromatography (THF:hexane/1:3) to yield the title co}npound asa
yellowish solid (2.4g, 46%): mp 211-212 °C; 'H-NMR (DMSO-ds) § 12,3 (s, 1H),
7.88 (s, 1H), 7.46-7.52 (m, 2H), 7.16 (d, 1H, J = 8.3 Hz), 2.30 (S, 3H), 1.68 (S, 6H);
MS (ESI) m/z 313 [M-HJ"; Anal. Calc. For Cy¢H;4N,08S;; C, 61.12; H, 4.49; N, 8.91.
20 Fownd: C, 60.91; H, 4.48; N, 8.66. |

"EXAMPLE 17

tert-Butyl 2-cvano—5—(4,4-dimetm1-g-thioxo—1,4-dihxdm-2H—3,1-bengoxaﬁn—6-xl)—~
1H-pyrrole-1-carboxylate o :

25 A solution of 6-bromo-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one
(5.0 g, 20 mmol) and tetrakis(triphenylphosphine)palladium(0) (580 mg, 0.5 mmol) in
toluene (200 mL) was stirred under a flow of nitrogen for 25 min. To the solution was
added sequentially 1-tert-butoxycarbonylpyrrole-2-boronic acid (8.24 g, 39 mmol) in
absolute ethanol (50 mL) and potassium carbonate (5.39 g, 39 mmol) in water (50

30 ml). The mixture was heated to 80 °C for 16 h and allowed to cool. The reaction

mixture was poured into an aqueous saturated sodium bicarbonate solution (200 mL)




R' and R~z are independently selected fromthe group consisting of H C to
C~ al kyl, substituted C, to C~ alkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, acyl and sulfonyl; or a pharmaceutically acceptable
salt thereof. 5. A compound of the fornula: wherein: R~ is C to C~

al kenyl, substituted C2 to C6 alkenyl, Cz to C6 al kynyl, sudbsis eigted CZ to
C6 al kynyl, C3 to Cg cycloal kyl, or substituted C3 to C8 cycloalkyl; RZ is
aryl, SUb¥O Qo(s6Ed aryl, heterocycl ic, substituted heterocycrmpo'nm" or
NRaCO?A RA is sel ected fromthe group %?nsmtlng of H C-to C3 alkyl,
substituted & to C3 alkyl, aryl, substituted aryl) C- to C3 al koxy,
substituted C, to C3 al koxy am no, C~ to C3 am noal kyl, and substituted G

to C3 ami noal kel extFﬁtetlSwthiethSz}]acE@xe@xQMx\ﬁt) B oﬁgHQSIa&QrHW@Q dombingd,C3 al kyl ;
R3is H OH NHZ substituted ~to C6 al kyl, C3t006

al kenyl , subs t“(%s‘éﬂdéﬂtwtiréz@inhywé e (180 rlhad | d“%dlﬂj@'t megiesimaRimy |, or

CORc; ' RC i s mRlsQGietwistineiel N@n@hQMEl H0R8Le Lid8e: Qfiddd w&lpuhged@y fﬁk}ky I,
substituted CI to C3 al kyl, aryl, substitutéd aryl, Ci to C3 alkoxy,

substituted C<olmye ”&F%&Pﬂ}yo’@hﬂalﬁd(w ﬂﬁlrﬁéﬁﬂi xane HuigixeBéd.ft ut ed G to
C3 anmi noal |Sy| ,dxmethﬁfé cﬁ%ﬁ @@@ﬁ@%ﬂﬁ%ﬁiﬁdﬁ f6ketlel J"I)O;g)néﬂel LRI Isting

of H, hal ogen to C-"a , C~to
C6 al koxy, suti%f’@‘lb’#tbjlteé@fﬁloz éS%éaaathﬁ r@al?bl7@~cam noal kyl , and

substituted C- to Gz ,38hf gﬁy,“_ L [ﬁ% gonsi sting
of (i) and (ii Z (i fa substi t d cg%?@?ize(r?feﬁir‘tltn cont ai n?rggn?‘rlﬁo stituents
X, Y and Z as myrofire | -oatboxy e acsd ts:&-lbetgtmtr(ZQ)grﬁtShen@)mafj-IR:@nmdmusng of
hal ogen, CN, Gy - aI kyl., | koxy,
substituted C1 tnt(l)Lgégalas {%%ad%ﬁ@@géo@%ﬁﬁ;%%a& )‘sét’,lrfu%’%d%%oa .
t hi oal koxyl0 Cnin,dMB (%ninﬁélMl) wmﬁdéédlmat}edea@rontms@ﬁovmmnmahhyd NO2, C~
to C3 perfluor, r rrenbe heteroc I|cr| ntajning inits
backbone | to ggrh%ro 9 Th%r T\elé F@&gﬁ% @h ®to C3 al kyl ,
substituted Cﬁrmdmcmasaekkgckqd \atlydthyl meta&t(rzmneﬂ) athd qrgaﬁib leyerG8eral koxy,
substituted C X C~ am noal ub to C3
ani noal kyl ; o%?m%%b%?(%%&n%ﬁ égf’ﬁé’?%ﬁ‘ﬁéﬁ%ﬁ%’%s 2te %ﬂ%‘?}&]%%kyl Y and Z
are i ndependembncsnltbmd hvenws Padficatdreds ﬂa&wulﬁ:hechgfn@mr@hﬁsnsimml of H .
hal ogen, t al kox al k
t hi oal koxy, de&(’ laﬁet?w%x%?) g?l%:z %e%ﬁ‘reg‘ﬁl(ﬁ elr%é’f}ﬁ? gHrC?er‘fﬁ" ﬁgw nginits
gacgbog?O; é[l GIoaann%rNngwqtaawyﬁ?m-c&ebm&%mttﬁibmytda@r glrpglgsmraslastl ng of
S, : - ntai ni ng one Qr enden
SUbsti Luent s SEPEEPRFROHT HE G SANDELAMSOIAG o8 (4 Thal ShenO tBN, N02, O
to C3 al kyl, @448, 138, &KX, €92 (O B 280161170117, 32@RE 1)ands NRCORF;
H,J= 1.5 Hz), 10.36 (s, 1 H); MS (EI) m/z 367 [M]".
20 To 2-(4,4-dimethyl-2-0x0-1,4-dihydro-2H-benzo [¢] [1,3] oxazin-6-y})-5-
cyano-pyrrole-1-carboxylic acid tert-butyl ester (1.3 g, 35 mmol, 1 eq) in toluene (130
mL) was added Lawesson's reagent (1.58 g, 3.9 mmo}, 1.1 eq) and the reaction
mixture was heated to 80 °C for 2h. The solvent was removed in vacuo and the
residue was dissolved in acetone/dichloromethane and adsorbed onto silica gel. o
25 Puriﬁc;tion by flash colurm chromatography (10% ethyl acetate/hexane) gave the .
product (0.51 g, 38%) as yellow crystals. 'H NMR (DMSO-ds) $1.35 (s, 9 H), 1.64
(s, 6 H), 6.47(d, 1 H,J=3.6 Hz), 7.07 (d, 1 H,J =8.1 Hz),7.32 (d, 1 H, J=3.6
Hz),7.37(dd, 1H,J=1.8,8.1Hz),7.43(d, 1 H, J= 1.8 Hz), 12.28 (s, 1 H); MS
(ESI) [M-H]'=382; Anal. Caled. For C20H21N30351 C, 62.64; H, 5.52; N, 10.96.
30 Found: C,62.53;H, 5.6; N, 10.87.



RFis H C~to C3 alkyl, substituted C ~ to C3 alkyl, aryl, sub stituted
aryl, C to C3 al koxy, substituted Cl1 to C3 alkoxy, O to C3 am noal kyl, or
substituted Cl to C3 amnoalkyl; Ris H C, to C3 alkyl, or substituted C-
to C3 alkyl; R6is Hor C~-to C3 alkyl; Q is S 03 FEB 2004 96 R is

sel ected fromthe group consisting of CN, G to C- al kyl g ssedpspmkuted C~ to
C6 al kyl, C3 to C8 cycl oal kyl , substltuted G to Ca cycl oaI kyl, aryl,

subst i t utQI00H657P, het er ocyclic, "substituted heterocycli C’CTS@EQZFB@ oR' and
NR'R 2; RB and R~ are independent subsg4| tuents selected fromthe group
consisting of H C, to C6 alkyl, subsiituted C~to C- alkyl, C3 to Ca

cycl oal kyl, substituted C3 to C8 cycloal kyl, aryl, substitut ed aryl,

het er ocycl i c, substltut ed heterocyclmm,MpmmCI\l and CR; R is C to C3
al kyl; or CRg d as shovvn by the structure bel ow R'
and R z are iwde 7 7Y HASHAFARN O sPYmeedf H C) to C6
al kyl , substltausce.dn{a to C~ aI kyl , aryl substltut ed aryl, heteroaryl
substituted hetergar) er%ary nd sul fonyI har maceuti cal |y acceptabl e

salt thereof. "’6‘?"%@ %Pédr*&dmwﬁ-é#nﬂm-w -difydropti-ar e,
i ndependens | y3, 1%5)&@ yx)ym et -c@Box$la 0.5 LutedmsBl xﬁl’nwsh& l kyl; R3
is H OH NHz, C:. .t 8"@ lgl_y3 ubctlotxﬁltegd & EQ) C3to§lc~
al kenyl , subsV#edied t ozc% Al eq}'é‘lﬁ@‘ﬁﬁ “‘I‘Eﬂlﬁ‘s?kc‘ei'teﬁﬁ"é’ﬂwéf kynyl, or
COR([%;3 . I03 E&nﬁdWG&SZ@CTth&ghﬁﬁtﬁderﬁdv@dmﬁ ﬂl@ucﬁizﬁliﬁe fe@ig@d st: ngcof H, cg
to al kyl, subst e to tituted aryl, C-to
al koxy, subst?am’togfdi b@fwef"bet%?g a%ﬂ“ﬁ?)Q@ ’“éha"f‘ \éS(X;Q a%\ayer%mﬁ‘esubst i tuted
Slto C3 ami napir&ydandmdqsmeimwaﬁmmmm%u %Séﬂteﬁ@(c):@h&.? Ik n.e ofC H, -
al ogen, te to C~ al ky , to
al koxy, sﬁst?’?ﬂ’fcéﬂ"’@lwef%”@% ¥R@WH Wé‘i"?’@%&mh)nﬁﬂ?faﬂvﬁwmgnﬁﬂdnsubst i tuted
C~ to C~ ani nﬂﬂhtk,)ﬂltere&?ﬁ;dc%n&ﬁdrﬁé‘diﬁﬁlad‘ub%ﬁ&hﬁozﬁﬁﬁhﬂlé‘dhﬂﬁd sting of (i) and
(ti): (i) a s bstltutg Be e rulgxagz1 ntai pning the substituents X, Y and Z
as shown bel o omatography (10% ethyl acetate/ e) gave the title compound (0.27g, 73%) as ,

a brown powder, mp 261-262 °C. '"H NMR (DMSO-dq) § 1.68 (s, 6 H), 6.72 — 6.73

(m, 1 H), 6.99 - 7.01 (m, 1 H), 7.06 (d, 1 H, J= 7.9 Hz), 7.66 — 7.70 (m, 2 H), 12.26

15 (s, 1H), 12.62 (s, 1 H), MS (ESI) [M-H]} = 282, Anal. Calcd. For C,sH;N,08: C,

63.58; H, 4.62; N, 14.83. Found: C, 63.25; H, 4.78; N, 15.11.

EXAMPLE 19

20  yllacetonitrile ‘
[6-(4,4-dimethyl-2-0%x0-1,4-dihydro-2H-3,1-benzoxazin-6-yl)pyridin-2-
yllacetonitrile was prepared, according to the procedure of Example S using (1,4~
dihydro-4,4-dimethyl-2-0x0-2H-3,1-benzoxazin-6-yhboronic acid and (6-bromo-2-
pyridyacetonitrile (. Org. Chem. 1988, 53, 786-790), as an off-white solid: mp 210-
25 212.5°C; 'HNMR (DMSO-ds) §1.68 (5, 6 H), 4.27 (s, 2 H), 7.00 (d, 1 H, J = 83 Hz),
734(d, 1H,J=17.1Hz), 7.89 - 7.96 (m, 2 H), 8.00 - 8.05 (m, 2 H), 10.42 (s, 1 H);
MS (ESI) [M-H] = 292; Anal. Calcd. For Cy7HsN;O,: C, 69.61; H, 5.15; N, 14.33.
Found: C, 68.49;H, 5.19; N, 13.74,
To [6-(4,4-dimethyl-2-0x0-1,4-dihydro-2H-3,1-benzoxazin-6-yl)pyridin-2-
30  yljacetonitrile (80 mg, 0.27 mmol, 1 eq) in p-xylene (10 mL) was added Lawesson’s
reagent (55 mg, 0.14 mmo), 0.5 eq) and the reaction was heated to reflux for 2 hours.



X is selected fromthe group consisting of halogen, CN, C~- to C3 al kyl,
substituted Ci to C3 alkyl, Ci to C3 al koxy, substituted C~ to C3

al koxy, Ci to C3 thioal koxy, substituted C, to C3 thioalkoxy, C, to C3
am noal kyl, substituted C- to C3 am noal kyl, NGOz, & to C3 perfluoroal kyl,
S5 or 6 menbered heterocyclic ring containing in its backbonegd ¢gB 34

het eroatons, COR, OCOR, and NRECOR, R is H C, to C3 al kyl, substltuted C
to C3 al kyl waaeoydészosubstituted aryl, C, to C3 al koxy, substrmwnmmo c3
al koxy, C ~ to C3 am noal kyl, or substituted C~ to C3 am noal kyl; RE is H,
d to C3 alkyl, or substituted C- to C3 élsﬁ'yl; Y and Z are tndependent
substituents selected fromthe group consisting of H,£ halogen, CN, NX2, C-

to C3 al koxy, C‘I’He‘?ea@?torﬂv@’éoole@@rogmtér&egﬁuéiﬂﬁgé’slo}‘o@%mo@iﬂga di) a five or

si x menbered heterocyclic ring having in i1ts backbone |, 2, or 3 ring

het er oat oms  sel Srigeetiop dmasheolyms gromainerrmy (1956 oy exetate/hexpng) on Fi@2p!l and NRG
and contai ni Ng qHGe e nhweoﬂéal&%ﬁﬁg%ws%}&%béwﬁﬁééué%fﬁg%ﬂé OfNR gr oup

consi sting of H, hal ogen al koxy) C~ to
C3 ani noal kyI CE@REM BONIRBLIRG: 1. TRHs, |6§1)H28CC=,t2H)07 tB(dal Ky = Ssi}tiét'(ﬁ@lt ed C, .
to C3 al kyl, ubsty r t I Iy tgdt toCS
al koxy, C to alrnﬁ[h“li)al7k3tI]LH)EL%&l &’%9&;,936%5&3048% 1teioh‘(:]i(y% 1§L§93 “T} ~ |s H,
C- to C3 al kyl, (ESI)SIMaHﬂ Hi%ednﬁ}caicd feRCaLiy0S: C, 680K ER4 3904, 1958RG is Hor
C~toC3aIkyI; S ted fromthe group consisting of CN,
C~ to C~ al kyl | Ighmd o B %3d§046$ 20284, kyl, C3 to Cg cycl oal kyl ,

substituted C3 to Cg cycl oal kyl, aryl; substl tuted aryl, heterocycl iC,
substituted heterocyclic, S02CF3, ORS ~ and NR~ ~R~2; R8 and R~ are

i ndependent substituents selected fromEXSMFLBRY consisting of HH C ~ to C6
al kyl, substituted C~ to C~ al kyI C3 to C8 cycl oal kyI substltut ed C3 to
C$ cycl oal kyl0 dr-(A,4-Dimethyk2-thiexs- Iy droe2Fb3. by 7 -6y g

het er ocycl i c, NCDP_va‘, cﬂnﬂﬂmﬁ R~' R~-is'C to C3 al kyI or CRgR9 is a six
menber ed ring as 3n ESstructure below CH3 'CH3 O O R~ ~ and R~Z
are independently sel » | [ e al kyl ,
substituted C, to C~ ze(lqk“e?mIe F?wcghgg?lyctga'?ggﬁmﬂm 32&4% ?Q}éa&gstl t ut ed
het eroaryl, acyl pyarl@tr-lsﬁﬁrbwlﬂ aeidgert-hutpleaten® gei? mowl) Iwas placedpin am mlgonnd

thereof. 7. A compatpslatd stiifersd {061 b septum and equipped with nitrogen inlet and a

15 needle to allow gaseous outflow. A vigorous flow of nitrogen was maintained as the
flask was placed in an oil bath and heated to 160 °C. After 20 min at this temperature,

the flask was removed from the oil bath and allowed to cool. The yellow 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
20  (40% ethyl acetate/hexane) gave of 5-(4,4-dimethyl-2-0x0-1,4-dihydro-2H-3,1-
benzoxazin-6-yl)-1H-pyrrole-2-carbonitrile (340 mg, 47%) as a yellow powdef: mp
241-242 °C; 'H NMR (d;-DMSO0, 300 MH2) § 1.65 (s, 6 H), 6.67 (d, 1 H, J=3.9
Hz), 6.91 (d, II-LJ"SBI;IZ) 6.98(d,1H,/=39Hz),7.61 (dd, 1H,J=18,83 ..
Hz),7.65 (‘d’, 1H,J=1. 6 Hz), 10.32 (5, 1 H), 12.54 (bs, 1 H); MS (El)m/2267M‘
25  Anal Caled. For Cu,HuN;Oz C,67.41; H,490; N, 15.72. Found: C 67.19; H,
4.96; N, 15.35.
To a solution of 5-(4,4-dimethyl-2-oxo-1 4-dihydro-2H-3 1-benzoxazin- 6-yh)-
1H-pyrrole-2-carbonitrile (1 eq, 71 mg, 0.27 mmol) in dimethylformamide (0.5 mL)
was added potassium carbonate (5 eq, 0.18 g, 0.1.35 mmol). After 10 min,

30 iodomethane (3 eg, .05 mL, 0.81 mmol) was added and the suspension was stirred for



wherein: RLis H C to C6 alkyl, substituted C, to C6 alkyl, C3 to C8.
cycl oal kyl, substituted C3 to Cs cycloal kyl, aryl, substituted aryl,

het erocyclic, substituted heterocyclic, CORA, or NRCORA; 03 FEB 2004 99
Rz is H C to C- alkyl, substituted & to C- alkyl, Cz to C6 al kenyl,
substituted Cz to C6 al kenyl, C3 to C8 cycloal kyl, substituted C3 to Cs
cycl oal kyl, aryl, substituted aryl heterocyclic, substituted heterocyclic,
COR', or NRBCOR'; or R and Rz are fused to forma spirocyclic rin

sel ected fromthe group consisting of a), b) and c), each ri n 30533&@005
optionally substituted by from1l to 3 subgt(ituents selected fromthe group
consisting of Hand C~ to C3 alkyl: a) a carbon based 3 to 8 nernbered
saturated spirocyclic ring; b) a carbon-based 3 to 8 nenbered spirocyclic

ring having iR Houss, pocieRone vane (PmLYRhEtHePFdIABwATRABcteOWRhetyoadate @nd C)
a 3 to 8 nmenbered splrocycllc ring containing in its backbone one to three

het er oat ons s & Se@tdderlayars Wéreghmpér@W§s the paygowst layor egiragiefl With Rl s H, Cl

to C~ al kyl t dr

a?koxy:’j1 sﬁbstlgg?tteég &1%518]9&‘ ﬁ%on%bl goﬁg &ygrr\?%zéﬁ Ey%@ﬂgf%ké%bs%? red C~
to C3 am noal kgsSO), HﬂdlpﬁniﬁedG?/ ﬂa§h &s’fmahkwloma aguiasﬁ kitivd gél elitingaviBB 0%k Kyl ;
R3is H OH4 NHz, C-to C- substitute toCGaIkéI C3 to C-

al kenyl , sébstemyb@@c&at@heme@gme BelAy-dimathid Arpko-1dudiBydro i d, L hergaxptin-6or
CORC, R~ H 410
substi t ut 133 ayyq"ﬁ%ﬂl}?%}%{éw(%l ’C%S(c 805 t% @Qi“‘g &@1@0‘%@40 1&2@@ (Eé)n%

am noal kyl, 0286 (SH)T utredl (Ialchbr@sI—BI;N@Qa.’L‘ l6g13;, H1547i18, H.9. hEdumg;a@ 680N, NOz
Ci to Cb alk ,. Substituted C, to C- alkyl, C~ to C~ al koxy, substituted
Q to C- al koX$y 8, Nd4E- ani noal kyl, or substituted d to C- aninoal kyl ;

RSis (i) or (ii): I@Qsé}uﬁd}pﬁtﬂ mﬁ%&?ﬂe\%ﬁ“é@ﬁ 17d- ggé&%rﬁmtirl'-wzéﬂﬁm- -yI)-

substituents X, Y and as s IS’s cted fromthe group
consi sti ndOof lhakthykhH-htoléR-chrbofikilal(klg, 22sminet,iltaq) Bxtoldent (60QINI kasl , C~

L0/ C3 alkony S LS Gl £ LB G e Pl R eI B L
NGz, C, to 08 t5EBhE@R4 The reaction was cooled to room temperature, poured into water (200
mlL) and extracted with ethyl acetate (2 x 200 mL). The organic layers were '
combined, washed with brine (50 mL), dried over magnesium sulfate, filtered and
15  concentrated in vacuo. Purification by flash column chromatography (5-10% ethyl
acetate/hexane) gave the title compound (2.0 g, 31 %) as a slightly yellow solid: mp
225-228 °C. '"H NMR (d,-DMSO0, 300 MHz) §1.67 (s, 6 H), 3.72 (s, 3 H), 6.37 (d4, 1
H,J=0.8, 4.1 Hz), 7.04 (dd, 1 H, J=0.8, 4.1 Hz), 7.13 (m, 1 H), 7.47 (m, 2 H), 12.30
(s, 1 H); MS (ESI) [M-H] =296; Anal. caled. for C,(H,:N,0S: C, 64.62; H, 5.08; N,
20  14.13. Found: C, 64.7; H, 5.12; N, 14.17.
EXAMPLE 21

5-(4,4-dimethyl-2-thioxo-1.4-dihvdro-2H-3.1-benzoxazin-6-yl)-1H-pyrrole-2-

carbothiamide

To 4,4-dimethy1-6-(5-cyano-lH-pynol-Z-yl)-l,4-dihyd:obenzo [d]{1,3]oxazin-
25  2-ome (6.0 g, 22.5 mmol) in p-xylene (100 mL) was added Lawesson’s reagent (5.9 8,
14.6 mmol, 0.65 eq) and the reaction was heated to reflux for 3 hours. The reaction
was cooled to room temperature, concentrated in vacuo, and adsorbed onto silica gel.
Purification by flash column chromatography (30% ethy! acetate/hexane) on silica gel

gave the title compound (1.2 g, 17%) as a yellow powder: 'H NMR (DMSO-dy)



T TR

100 C3 perfluoroal kyl, S nmenbered heterocyclic ring containing inits
backbone 1 to 3 heteroatom; COR, OCOR, and NR~COR, Ris H, C~ to C~ al kyl,
substituted C~ to C3 alkyl, aryl, substituted aryl, C~- to C3 al koxy,
substituted C~ to C3 al koxy, C~ to C3 am noal kyl, or substituted C, to C3
am noal kyl; REis H C to C3 alkyl, or substituted C- t@3aGZElRyl; Y and Z
are |ndependent substituents sel ect ed fromthe group consisting of H,

hal ogen, &Q0EF? C 1 to C3 alkoxy, C ( to C3 alkyl, ariRFIV0fy4Es3

t hi oal koxy; or (ii) a five or six nmenmhered ring havi ng in its backbone 1,

2, or 3 heteroatons selected.fromthe group consisting of O S, SO SOZ and
NRG and contai ning one or two i ndependent substituents selected fromthe

group consi st iAboHe. HD.HL5deb H i 2 NeB) Ha, 6.98(dd3 HI ky 12,2, 38dL7.030 C3
al koxy, R~ is y cted from
Hpﬂﬁsﬁﬁ s@dﬂiﬂcfllfsss{ﬁé) %1@R9§t9.édléﬁz?0§%@

the group con5|st g al kyl ,

to C8 cycl oal ki 9é) 65 ), QUG BHY, 62@(803/80 OB KESI) IMH]" = 3 80M-Hi vt ed aryl
het erocyclic, fybahht ti@%NeLAIRS c

i ndependent substl tuents soe ]esc’tse?écrgrﬁ%ﬁgﬁgfg%gég%g{?g?ﬁ%%d?% to C~
al kyl, substi tHt4dd: N, 1%%. C6 al kyl, C3 to Cs cycloal kyl, substi t ut ed C3 to
C8 cycl oal kyl, aryl, substituted aryl , heterocyclic, substi tuted
heterocyclic, NO2, CN and COZR~; R is C to C3 alkyl; or CRBR9 is a six
menbered ring as shown by the st ruct BXAMPEEQX or a phar maceutical ly

accept abl e Sal{uldfeRli2 Aok CRTRGHISERD RefsEB 2004 101
R~ and Rz and "ar€ 1 ndependently s g of C to
C3 al kyl and &l&bﬂﬂﬂﬂ&ad C, to C3 alkyl, or R and Rz are fused to forma
carbon-basggl 3 to 6 g R i E6-25PIeh R B93)- H, OH NHz,
C, to C- al kyI substl t ut ed@ ° ~§'a kf;llpd ?M@%aﬂﬂz gd) t@lpﬁe

al kyl, or C t heackpniggl wmremd,uagcomngnam@medmEx@)plq@um @Gky | | pr
subst [ tuted C diyaroCais it :2-538 23 {-banamlil b nboRdpicdealag 2 blolno? substi tut ed

benzene ring of 'the structure: ecte romthe gr oup
consi sting of thiaphspearboniiile, @mpg“@e%’l‘&omyﬁ@@f’@ @-NMWMSQI@Z)S C, to C3

per { | uor oal kyl 105 (TIRp e, R VRS PrMBlr .74710, GRAL 8 HA9 difa! iy Dackbone 1
(0}
15 19Hz),7.56-7.54 (dd, 1H, J = 8.0, 2.0 Hz), 6.93 (d, 1H, J = 8.1 Hz),1.64 (s, 6H);
MS(-ESI) n/z 283 (M-H)".

The title compound was prepared in a manner similar to Example 16 using 5-
(4,4-dimethyl -2-oxo- 1,4-dihydro-2H-benzo [d] [1,3] oxazin-6-yl) thiophene-3-
carbonitrile and Lawesson’s reagent. The product was obtained in the form of yellow

20  crystals: m.p. 258-259 °C."H NMR (DMSO-ds) 5 12.3 (5,1 H ),8.54 (d, 1H,J=0.9
Hz),7.96 (s, 1H), 7.69-7.62 (m, 2H), 7.11-7.08 (d, 1 H, J = 8.3 Hz), 1.69 (s, 6H);
MS (ESI) m/z 299 [M-HJ'; Anal. Caled. For CsH);N,0S; ¥4 H,0: C, 58.0; H, 4.24;
N, 9.05. Found C, 58.33; H, 3.85; N, 8.39.

25 , " EXAMPLE 23

To a solution of 5-( 4,4-dimethyl-2-0x0-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-
1H-pyrrole-2-carbonitrile (1.3 g, 5 mmol ) in dlmemylformanude (25 ml) was added
30  potassium carbonate ( 1 g, 7.5 mmol ), and iodomethane ( 0.4 ml, 5.1 mmol ), and the

mixture was stirred at room temperature for 3 hours. The mixture was triturated with



het eroatons, and C, to C3 thioal koxy; Y is selected fromthe group ,
consisting of H halogen, CN, NOz, C, to C3 al koxy, C to C3 alkyl, and C
to C3 thioal koxy; (ii) a five-nenbered ring of the structure: X Y
U--".~\s~ wherein: 03 FEB 2004 102 X is selected fromthe group
consisting of halogen, CN, C, to C3 alkoxy, C-to C3 alkyl, N02, C, to C3
perfluoroal kyl, 5 nenbered heterocyclic ring containing in itgabagkfgne 1
to 3 ' heteroatoms, and G to C3 thioalkoX Y is selected fromthe group
consisting of H halogen, CN, NO2, C~ to C3 al koxy, C- to C3 alkyl, and C~

C3 thioal koxy: Uis O S . , R6 is Hor C-tq C3 alkyl; or (iii) a
6 monber cd-r1 noti Sl Shipy e S eokie et whhsopalel FisgBveSmigniiing ogen

CN, or NO2; Q suNat§ andNbdncefatddRB Riuo RThé fesifd R8¢ R aGRE ﬁ'@mgﬁl—%gp
consisting of CN, C- to C6 al k%/jlé,4 substituted C~ to C6 al kyl, to C8

cycl oal kyl, subssgtrteiierage taaffosd 06 4 dydimetyk3oxo-aAydibydserBEt3, t-henvdxerin-b;

het lic, ' r ] . n CF3; nd..

"ndepentent _subthr PhURPEBaRE ARSI AR R0 5 B0 Ry TR - o

L e e g o o
cycl oa , )

het e%locycl i %:/ N_O‘bY }@\I,lﬂgﬂoo é@éﬁlgcﬁ,z’ ﬁ{j’i7§)5@a%=o &3 za | 1Y (7:34dm, ZRBRO42ds.a si X

menbered ring asnsPRWBSHY.4 964 @lrlrget ure bel ow or a pharmaceutically
acceptabl e salt thereof. 03 FE8 2004 103

The title compound was prepared according to the procedure for Example 16
from 5-( 4,4-dimethyl -2-0x0-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-1-ethyl-1H-
10  pyrrole-2-carbonitrile and Lawesson’s reagent. The product was obtained in the form
of white needles: mp 212-213 °C; '"H-NMR (DMSO0-d;) § 1.25 (t, 3H, J= 7 Hz), 1.68
(s, 6H), 4.07 (q, J=7 Hz, 2H), 6.32 (d, /= 3.9 Hz, 1H), 7.07 (d, J= 3.9 Hz, 1H), 7.15
(d, J=9 Hz, 1H), 7.42 (m, 2H), 12.33 (s, 1H); MS (ESI) m/z310 (M-H ).

15 EXAMPLE 24

thiophenecarbonitrile

1-(2-Amino-5-bromo-phenyl) cyclohexanol was prepared, according to the
procedure of Example 1 using 2-amino-5-bromobenzoic acid and the Grignard reagent

20  prepared from 1,5-dibromopentane, as a clear oil: 'H-NMR (DMSO-d,) 8 7.07 (d,
1H, J=2.3 Hz), 7.03 (dd, 1H, J= 8.4, 2.4 Hz), 6.55 (d, 1H, J= 8.6 Hz), 5.49 (s, 2H,
D,0 exchangeable), 5.00 (s, 1H, D,0 exchangeable), 2.01 (d, 2H, J= 1.8 Hz), 1.66-
1.77 (m, 2H), 1.44-1.61 (m, 4H), 1.16-1.34 (m, 2H); MS (ESI) m/z 270/272 ((M+H]*,
98%/100%). ' , '

25 6-Bromo-spiro[4H-3, 1-benzoxazine-4, 1’-cyclohexane]-2-(1H)-one was
prepared from 1-(2-amino-5-bromo-phenyt) cyclohexanol and carbonyl diimidazole
according to the procedure of Example 2. The product was obtained as an 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-

30 1.85 (m, 5H), 1.25-1.35 (m, 1H); MS (APC1) m/z 296 ([M+H]", 68%).



9. A conpound of the formula: wherein: R and R2 and are independently
selected fromthe group consisting of C .to C3 alkyl and substituted C1 to
C3 alkyl, or R~ and R2 are fused to forma carbon-based 3 to 6 nenbered
saturated spirocyclic ring; R3is H R4 is H halogen, NO2, C, to C3 alkyl,
or substituted Cl to C3 alkyl; RSis the 6-nenbered ring of the structure:
X1 N~ wherein: X is N and Q is S, NR7, or CR8R9. 10. Thel 8

according to claiml1l, wherein: R is H:3%C 1 to C6 al kyl, substituted C~ to
C6 alkyl, C3 to C8 cycloal kyl, substituted C3 to C8 cycloalkyl aryl,

substltut ed aryl, het roc;ycllc substituted heterocyclic, . , or NRgCCR
R2is H Cl to O6SRIR{H I Sypidiekinstle frdghyfirorokss Bk A %enze?a% 5% al kenyl

substituted GRrdng £, ﬁi‘éﬁ%& L\ccoﬁ?’n%ttg tl%r@c)éﬁ&r@@f ﬁ%!mpﬁ@'gﬁﬁ% bbb C3 to c8

cycl oal kyl, aryl, substituted ar terocyclic, substitute heterocyclic,
COR'. or NRHGORA4He}, lmenmz1m4df@y¢lmmeﬂ@ -(118)- meaasramg"f -whitestlidd nffr om t he

Jaturatod spiacya e mNNgR BFisEis o So o AR Emeding P oLBodts (o 6

nmenbered gpi rI@QY&JchéthdUIEg, qusngﬂ) '76'35& bﬁckb@r@e1@m)cnslrmrﬁ{<:péb9n car bon
doubl e bonds; and c) a nbered spirocyclic ring containing inits

backbone one H3, tﬂée.euﬁe}e%?r@aﬂé}d; 57-|32/38|(El, D, 4324 1139 (mIHD kMS,(E§Dwgz i t uted C
i to C3 al kyl 62?M@+substltut ed aryl, C, to C3 al koxy, substituted C, to
C3 al koxy, C ‘am noal kyl, or substi tuted C ~to C3 amnoalkyl; RS is
the five or six nertie2-&dhydraidoxodpizo[@Hrs, Baéﬁommear,l-bmﬂemi@-memmnt
substituents are selected fromthe group consistin 0 CN, NOZ2,
C to C3 al ky lopamcaeb%uw‘wpa?pm;ﬁw%&ngéo & prcedie 96 é;m)ﬁé %?raup

consi sting ofspfbl(4.G -c&ﬁo@a@é iWJdlhy&‘éﬁ&&otm 84 t@nzoxtaﬁn-@(iylﬂa&)ﬁm abid aﬁcP 8

cycl oal kyl , substltut ed to Cg Cycloalkyl, aryl, substituted aryl
het er ocycl i c,3- bmmi-?meﬁlldpb@rer@Wuﬂelcwstaknmpsw-@fyc 1R (KBiE2208 epdufid-

cocordl 19, 10 S Bybsds el o T, B BT A o c 4
to G alkyl, ®91&, 18\= mﬁma wssvi(rhmmorm @6¢@ﬁb3}[9- b3sad13nd (PHE menber ed
sat ur at ed SpII’O%SCHC ri C6 al kyl, stituted

S e o ar PSR Prts TR MDA, ol B G OB A0 G 5B Sy R i s

H, hal ogefs NQZ2g s£robifh: @6515534][ 5. Nsgbstituted Cl to G alkyl; RSis the
substituted benhzene ring of thé stfucture: wherein: X is sel ected fromthe

group consi sting dfheltilecgmpoun@yas @repared, a@Drdink ol procedutef@ambleyl, N02, C-
2 Gobe L VUG BRSO S BRI 9 1
thiophenecarbonitrile, as a yellow solid: mp 225-227°C; '"H-NMR (CDCl,) 8 8.98 (s,
1H), 7.83 (d, 1H,J=1.47 Hz), 7.63 (d, 1H, J=1.47 Hz), 7.46 (dd, 1H, J=8.2,1.91
20 Hz), 7.32 (m, 1H), 6.86 (d, 1H, J= 8.19 Hz), 2.28-2.29 (m, 2H), 2.06-2.01 (m, 2H),
1.83-1.70 (m, 5H), 1.37-1.3 (m, 1H); MS (ES) m/z 339 ((M-HI).

EXAMPLE 25
4.4-Dimethyl-2-thioxo-1.4-dih dro-2H 3,1- benzoxaz—6-

25 3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1 ,3]oxazin-6-yl)-4-ﬂuoro-
benzonitrile was prepared, from (1, 4-dihydro-4,4-dimethyl-2-oxo0-2H-3,1-benzoxin-*
6-yl)boronic acid and 5-bromo-2-flnorobenzonitrile according to the procedure of
Example 5, as a white solid: mp 229-230°C; 'H-NMR (DMSO-dg) 6 10.4 (s, 1H),
8.15 (dd, 1H, J=17.39, 2.12 Hz), 7.95-7.89 (m, 1H), 7.59-7.48 (m, 3H), 6.99 (d, 1H, J

30 =8.1Hz), 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.



Y is selected fromthe group consisting of H halogen, CN, NO2, C, to C3

al koxy, C, to C3 alkyl, and C, to C3 thioal koxy; 03 FEB 2004 105 R is
selected fromthe group consisting of CN, C~- to C6 al kyl, substituted Cl to
C6 al kyl, C to Cg cycloal kyl, substituted C3-to Ca cycloal kyl, aryl,
substituted aryl, heterocyclic, substituted heterocyclic, and SO2CF3. 12.
The conpound according to claiml or 4, wherein: R and Rﬁ 3ahEP A0k

I ndependevd boyses@! ect ed from the group consisting of Cl per/gdeciiae! and
substituted G to C3 alkyl, or R~ and R2 are fused to forma carbon-based 3
to 6 nmenbered saturated splrocycllc rlPlg R3 Is H R-is H Cl to C3 alkyl,
or C-to C3 alkoxy; R4 is H, hal ogen, to C3 al kyI or substltuted

C, to CG3 alkyl; R,ﬁlé tﬁxetct&ﬁpcfuhygasrs?gétzﬁg %gco;du%% e on%&%dst CPSLL

.y Wwherein: IS selecte SI'S |ngo Ealogen CN C,
to 3 al koxy,usiag 51(‘6‘*@6&)&1(%}*0)(0 INBdihyde)- 2H<ber@3[diié,|31dxmr 6ayflyor®s nenber ed

heterocyclic yi @ﬁ ¢ and C ~ to
C3 t hi oal koxy; utﬁéé@%?*v@g{égh bg?%ﬁ?gﬁwp‘@)ﬁgl s‘l‘%h%ﬁ? h% hal ogen, CN,
N2, C ~ to G358 Koy JHIC8i15840 G8 18l,KY12;7. 5 28, 71165-TD hiteRplksxy, Uis O S,
or NR6; Ry L fir ng{ al kyl,
substi t ut ed éHsg %@g%kﬁ@@%&&%(ﬁg oﬁLMuqﬂ 1863>'|?=m?e§3€§6t

cycl oal kyl , dioyCiHaERAS; tC‘t,uﬂaQB i .24, l‘h@tGérEmyxdl Cc64.% b 3100t Nit &b, het erocycl ic,
and SOZCFB. 13. The compound according to claim1 or 4, wherein: R~ and RZ
and are independently selected fromthe group consisting of C, to C3 al kyl
and substituted & to C3 aI kyl, or EXAMN&ERZ are fused to forma
car bon- basede’_s ' St ) \ . Q FEB 2004 106
RBis H R4 J ' —C~ to C3
al kyl ; RS s the @(ﬁBMme-ﬂﬂWddehhylét#dwwmd{m[I\B]omwzsl n:

one, prepared from (1,4-dihydro-4,4-dimethyl-2-o0x0-2H-3, 1-benzoxin-6-yl)boronic
acid and 3,5-dibromopyridine according to the procedure of Example 6, as a white
solid: mp 211-212°C; '"H-NMR (DMSO-d) 5 10.4 (s,. 1H), 8.92 (d, 1H, J= 1.9 Hz),
8.66 (d, 1H, J=2.09 Hz), 8.40 (t, IH, J= 2.02 Hz), 7.72-7.68 (m, 2H), 6.99 (d, 1H,
15 J=81Hz), 1.7, 6H); MS (APCI) m/z 333([M + H]*, 100%), 335([M + HJ",
100%); Anal. Caled. For CisHi3BrN.O,: C, 54.07, H, 3.93, N, 8.41. Found: C,
54,15, H, 3.89, N, 8.31.
The title compound was prepared, according to the procedure of Example 16
using 6-(5-bromo-pyridin-3-yl)-4,4-dimethyl-1,4-dihydro- benzo[d]{1,3]oxazin-2-one
20 as awhite solid: mp 252-253°C; 'H-NMR (DMSO0-d6) 8 12.3 (s, 1H), 8.94 (s, 1H),
8.69 (s, 1H), 8.44 (s, 1H), 7.78-7.76 (m, 2H), 7.14 (d, 1H, J = 8.8 Hz), 1.7 (s, 6H);
LC/MS (ES) m/z 347/349 ((M- H]'); Anal. Calcd. For C;sH;3BIN,0S: C, 51.32, H,
3.79, N, 7.98 Found: C, 50.95, H, 3.56, N, 7.72

25 EXAMPLE 27
6-(3-Chloro-5-fluorophenyl)-4.4-dimethyl-14-dihydre-2H-3.1-benzoxazine-2-
thione

6-(3-Chloro-5-fluoro-phenyl)-4,4-dimethyl-1 ;4-dihydro-benzo[d][1,3]oxazin-2-
one was prepared, from (1,4-dihydro-4,4-dimethyl-2-0x0-2H-3, 1-benzoxin-6-

30 yDboronic acid and 1-bromo-3-chloro-5-fluorobenzene according to the procedure of
Example 5, as a white solid: mp 193-194 °C; 'H-NMR (DMSO-ds) 8 10.4 (s, 1H),



X 1s CXZ;, XZ is halogen, CN, or NOz. 14. A conpound which is

6- ( 3- Chl or ophenyl )-4,4- dirnethyl -1, 4-di hydro benzo[d}[ 1, 3] oxazi n-2-t hi one,
4- (4, 4- Di et hyl - 2-t hi oxo- 1, 4-di hydr o- 2H benzo[d}[l 3} oxazi n- 6yl ) -t hi ophene-
2-carbonitrile, 93 FEBZU‘.H
3-(4,4-D et hyl - 2-t hi oxo- 1, 4-di hydro- 2H—benzo[d}[1 3]oxa2| n- -5-f 1l uor obe
nzoni tri | WO 00766570 PC’I‘/USO 11 49

3- (4, 4-Di net hyl - 2-t hi oxo- 1, 4-di hydr o- 2k benzo[ d] [ 1, 3] oxazi n-6-yl) benzoni tri
| e, or a pharnaceutically acceptable salt thereof. 15. A conpound which is
5- (4, 4-Di net hyl - 2; t hi oxo- 1, 4-di hydro

2H 3, 1- benzoxaﬁ-ﬁ—ﬁs(w 3H)J7. fiel. Fit/irn, 1M, Byt {767 €m2ED 26. DO, 1 J €8.72 Hz),

6- (3-

f1 uor ophgryl k#w{@ﬁ)ﬁd%@a}py%ﬁ@q—fﬁ Q%szgg%z%p%i-ﬁ(%hlcone

5- (4, 4- Di net hyl - i 0OXO- bernzoxazi n- met hyl t hi oph
ene- 2- car boni 163 86, Fe 4.28, ,4,54- Bhrurdt By$2.93, H. b 4.8, 4- di hydr o-

gHi 2 }L gegé?)ﬁ;‘lz' n- ﬁﬁ?ﬁoll}( OO’JH?' %&%ﬁé Pgacg E{c&%ﬂhw {hL Srocedure of Example 16,
benzo[ d} [ 153} eiraing witls6-¢3- 91ﬂmp-é1dluetn@h8whar4b®mthym J4edihydro-

o (4 4 01 ot Mgl Rt S hDYOY St P MR B30 Gk gl ! -
4- (1, 2- Di hydr OHR7BRi(BxBPT-1 570848 28, Ten Za N HzT 7843 Hap o (OfBBAIIMS- | ) - 2t hi op

henecar bonitri hyl - 2-t hi oxo-1, 4-
di hydr o- 2H 3, é%enzoxam ﬂ%?@?) 2-f 1l uor obenzom trile,

6- (3- Chl or o- S-fl uor ophenyl ) - 4, 4di et hyl - 1, 4- di hydr o- 2H- 3, 1- benzoxazi ne- 2-th
i one, '

6- ( 3- Broné 5- et hyl phenyl ) - 4, 4d|nethﬁA¥F%Fa|hydro 2H 3, 1- benzoxazi ne- 2-t hi
one, 6-(3-B romo-S-methxlphgnxl }-4.4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-

6- (3- Bronmo- 5- {0 f uor onet hoxyphenyl') 4, 4-di et hyl - 1, 4- di hydr o- 2H 3, 1- benzoxa
zi ne- 2-t hi one;

3- E) 1, 2-Di hydlro 2- t61(3d3mmp-i5ﬂnﬂﬁwl-bl'@§!ﬂ)b%4}dmtbglimamydielmml-[d]ie,xmimﬁ yl)-5-fluo
robenzonitril g, - Oz 03 FEB 2004 10~
8:0n g’wés%r%agg ?K‘}lﬁ %m N2 d:hy o-fj oy ﬂ-&g 1-beniZoxazin-6-

2H- 3, 1- benzoxazi n- nr tri
6- (3, 5- Di dAl oybhwmmindcid-and 345-dibrogtotpjuendacdording to 'the procedure of Example §, as a

di hydr o- 2H 3, OXazi hj
5. ()4/, 4D et h&pﬁfﬁﬁ&*;‘ﬁﬁ %%}323% G, 5%@“59;"3’ S 050166 6 Yy T- 3 phit hal oni tr
e 5: (4,4 tmﬁémyzmzucms,dm 713745, AHR 5 ¢d, AH; B 360 GIzY, 0316, BHE 1.67
uronitr o
4 B oy 6 M (B8 e 3447306 (IMTH, 100%): Anah e Bt GURLANO:: Co i o
(

-(3-Chlor ophé&9$)lfl,4r6ﬁ;d“ﬂ HﬁS HoyHefy38-82, K, 4620)d8.04.2H 3, 1- benzoxazi ne- 2~ t hi on

4

e, Th ) .

4- Al 'l yl - 6- (3 chl oroﬁﬁ‘é%" rgp_o&r{dnv%ats erpgrid,%god%t&the ‘gﬁﬁegmfo %’ﬁaﬁn %(ealgl ne- 2-t hi one

1 using 6-(3-Bromo-S-methyl-phenyl)—4,4-dimethyl-l,4-dihydro-benzo[d][l 3)oxazin-2-

3 Ol or 0- 5 (4of, i Y6 b b 83¢Peade; S Sl 3 s R 984734 B 8- ¥1 ) penzon

(3,5-Difl uorZH})HéHWZF-(m, 4H) 6. sieddhIH, v E 82 Hr)hy ¢l (sp3R)H 3, (4, -6b MO KES) i ne- 2-t hi one

(3-Fl uorzcg 5 ’S%Welrﬂ/ )-4, 4- d| met hyl - 1, 4-di hydro 2H-3 1- benzoxa2| ne- 2-

t hi one,

3-(4, 4- D et hyl - 2-t hi oxo- 1, 4-di hydr%ﬁ%ﬁézpenzoxam n- 6- yl ) -5- net hoxybenzo -
itrile,

o]

3-

3

3- Fl uor ophéryiByomo-g

aitune enyl) 4 dciimet? Jiydre 2B 30 ne- 2- t hi one,
3- Fl uor 0- 5y6h b tdAndSLRITRE hyI )phenyl ]-4, 4-di rret hyI 1, 4-di hydr o- 2H'3, 1- benz
xazi ne-2-t hi éne,

2- FI uor opheny| ) 6-@;Broup-fettifiupromethoxpiphiendl-4-BiheBylt L henzoxazi ne- 2- t hi one,

(

t

(

a

(

3,4-Dif T3P, I 42 b ne- 2-t hi one
( (4-Fl ud(())lrjophe &I Oﬁld]gl agl rréaz?ﬁi?}éwa%p%}aﬁé%%%g H d’%ﬁ%‘gnggégxﬁﬁg 2-thi olne '
(4, 4- Di et hypka-2 13Hrhsmxapn46-ﬂmqsmmagmctsl, I-diiemmaﬁ(-am n-6-yl)-4-fl uorobenzon
itrile,

(

(

4

i
6
6-
6-
n
6-
6-
6-
6-
6- (2, 3-D fluorophenyl)-4, 4-di net hyl - 1] 4- di hydr o- 2H 3, 1- benzoxazi ne- 2-t hi one
r

)
[
b-
- (8- Brono- 4, 4-di net hyl - 2-t hi oxo- 1, 4-di hydro- 2H 3, 1- benzoxazi n-6-yl )-5-fl uo
obenzonitrile, .
4, 4- Di met hyl - 6- (3-ni trophenyl) -1, 4-di hydr o- 2H 3, 1- benzoxazi ne- 2- t hi one,

6-{3- Chf orophenyl)-4,4-di ethyl-1,4-dihydro-2H 3, 1-b enzoxazj ne- 2-t hi one,
6- ( 3- Met hoxyphenyl ) - 4, 4-di met hyl - 1, 4- di hydr o- 2H 3, 1- benzoxazi ne- 2-t hi one,

G (2- Chl or ophenyl ) -4, 4-di net hyl -1, 4-di hydr o- 2H 3, 1- benzoxazi ne- 2-t hi one,
4- Benzyl - 6- (3-chl orophenyl ) - 4- met hyI -1, 4-di hydro- 2H 3, 1- benzoxazi ne-2-t hi on
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U ] ca] ca] ca] ca] ca] aa¢ ﬁt@e]dbﬁ:b&ﬁ:h&as prepared, according to the procedure of Example 16
20  starting with 6-(3-chlorophenyi)-4-methyl-4-phenyl-1,4-dihydro-benzo[d]{1,3) oxazin-
2-one, as a white solid: mp 202-203°C; 'H-NMR (CDCl;) & 8.9 (s, 1H), 7.59-7.56 (m,
ZH), 7.49-7.30 (m, 9H), 6,91 (d, 1H, J = 8.19 Hz), 2.2 (s, 3H); MS (ES) m/z 364

(IM-HT).

25 EXAMPLE 37
4-Allyl-6-(3-chlorophenyl)-4-methyl-1.4-dihydro-2H-3.1-benzoxazine-2-thione
To a solution of 14(4-an1ino-3’-clﬂoro-biphenyl-B-yl)-ethanone (0.2g, 0.82
mmol) in anhydrous THF (10 mL) was added a solution of allylmagnesium bromide in
ether (1.0 M, 3 mL, 3 mmol) at 0°C under nitrogen. The reaction solution was slowly
30  warmed to ambient temperature and stirred under nitrogen for 1 hour. A saturated
aqueous ammonium chloride solution (10 mL) was added and was followed by
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3-Chloro-5-(4,4-dimethyl-2-oxo-1,4-dihydro-2H-benzo[d][ 1,3]oxazin-6-yl)-
5  benzonitrile was prepared, from ( 1,4-d1hyd:o-4,4—dunethyl—2—oxo-2H-3,l-benzoxm-6-

yl)boronic acid and 1-bromo-3-chlorobenzonitrile according to the procedure of

Example 5, as a white solid: mp 256-257 °C; 'H-NMR (DMSO0-d) & 10.4 (s, 1H),

8.22 (bs, 1H), 8.15 (bs, 1H), 7.98 (bs, 1H), 7.74-7.71 (m, 2H), 6.97 (d, 1H, J=8.09

Hz), 1.7 (s, 6H), MS (ESI) m/z 311([M - H], 100%); Anal. Calc. For C;7H,3CIN,0,:
10 C,6529,H,4.19,N,8.9. Found: C,65.25,H,3.92,N, 871,

The title compound was prepared according to the procedure of Example 16
starting with 3-chloro-5-(4,4-dimethyl-2-0xo-1,4-dihydro-2H-benzo[d][1,3) oxazin-6-
yh)-benzonitrile: mp 249-251°C; "H-NMR (CDCly) 9.7 (s, 1H), 7.74-7.73 (m, 1H),
7.71-7.70 (m, 1H), 7.64-7.63 (m, 1H), 7.48 (dd, 1H, J=8.24, 1.86 Hz), 7.3 (d, 14, J

15 =1.73 Hz), 7.01 (d, 1H, J=8.24 Hz), 1.8 (s, 6H); MS (ES) m/z 327/329 ([M- H]).

EXAMPLE 39
6-(3.5-Diflugrophenyl)-4.4-dimethyl-1.4-dihyd ro-2H-3,1-benzoxazine-2-thione
6-(3,5-difluoro-phenyl)-4,4-dimethyl-1,4-dihydrobenzo-{d][ 1,3]oxazin-2-one

20  was prepared, according to the procedure of Example 5 from (4,4-dimethyl-1,4-

dihydro-2-0x0-2H-3,1-benzoxazin-6-yl)boronic acid and 1-bromo-3,5-

difluorobenzene, as a white solid: mp 218-219 °C; 'H-NMR (DMSO-d¢) & 10.4 (s,

1H), 7.67-1.65 (m, 2H), 7.49 (d, 2H, J = 7.73 Hz), 7.19 (t, 1H, J = 9.29 Hz), 6.96 (d,

1H, J = 8.88 Hz), 1.7 (s, 6H); MS (APCI) m/z 290 ((M + H]’, 100%); Anal. Calc. For
25 C,Hi3FNOg C, 66.43, H, 4.53, N, 4.84. Found: C,'66.01, H, 4.46, N, 4.67.

The title compound was prepared according to the procedure of Example 16
starting with 6-(3,5-Difluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][ ,3]oxazin-
2-one: mp 224-225°C; '"H-NMR (CDCL) 8 9.7 (s, 1H), 7.48 (dd, 1H, J=8.16, 1.74
Hz), 7.31 (4, 1H, J = 1.66 Hz), 7.08-7.03 (m, 2H), 6.98 (d, 1H, J = 8.23 Hz), 6.85-

30  6.78 (m, 1H), 1.8 (s, 6H); MS (ES) m/z 304 ([M- H]).”
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6-(3-Fluorg-5-methoxyphenyl)-4.4-dimethyl-1,4-dihydro-2H-3.1-benzoxazine-2-
thione

6-(3-Fluoro-5-methoxy-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3)oxazin-2-one was prepared, from (1,4-dihydro-4,4-dimethyl-2-ox0-2H-
3,1-benzoxin-6-yl)boronic acid and 3-bromo-5-fluoroanisole according to the
procedure of Example 5, as a white solid: mp 181-182 °C; 'H-NMR (DMSO-ds) §
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 H2),
6.80 (dt, 1H, J=10.95, 2.12 Hz), 3.8 (5, 3H), 1.7 (s, 6H); MS (ESI) m/z 302 (M +
H]", 100%); Anal. Calc. For CiyHisFNO30.1 H;0: C, 67.36, H, 5.39, N, 4.62.
Found: C, 67.11,H, 5.44, N, 4.48.

The title compound was prepared, according to the procedure of Example 16
starting with 6-(3-fluoro-5-methoxy-phenyl)-4,4-dimethyl-1,4-dihydro- -
benzo[d][1,3]oxazin-2-one, as a white solid: mp 170-171°C; 'H-NMR (CDCls) 5 9.2
(s, 1H), 7.48 (dd, 1H,J =8.18, 1.84 Hz), 7.32 (d, 1H, J = 1.66 Hz), 6.91 (4, 1H, J =
8.23 Hz), 6.84 (d, 1H, J=2.11 Hz), 6.82-6.81 (m, 1H), 6.66-6.61 (m, 1H), 3.9 (s,
3H), 1.8 (s, 6H); MS (ES) m/z 316 ((M- H]).

EXAMPLE 41
3-(4.4-Dimethyl-2-thioxo-1.4-dihydro-2H-3,1-benzoxazin-6-yl)-5-
methoxvbenzonitrile '

A :hixture of (4,4-dimethyl-1,4-dihydro-2-ox0-2H-3,1-benzoxazin-6-yl)boronic
acid (4.2 g, 19.0 mmol), 3-cyano-5-methoxybenzyltriflate (5.1 g, 19.0 mmol),
tetrakis(triphenylphosphine)-palladium (0) (1.1 g, 0.95 mmol), sodium carbonate (4.0
g, 38.0 mmol), lithium bromide (5 g, 57 mmol) in DME (50 mL), and water (25 mL)
under a blanket of nitrogen, was stirred for 15 minutes at 50 °C. This solution was
then was heated at 85 °C for 1 hour. The reaction mixture was cooled to room

temperature and ethyl acetate (100 mL) was added. The organic layers were washed

i }A<SE7 1
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twice with aqueous ammonium chloride (100 mL) and ;mce with brine (100 mL), dried '

over magnesium sulfate and concentrated. Purification via chromatography (silica gel,
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40% ethyl acetate/ hexane) gave 3-(4,4-dimethyl-2-oxo0-1,4-dihydro-2H-
benzo[d][l,3}oxa;in-6-y!)-5-methoxy-benzonitrile as a.white solid (0.69 g, 53%). mp
254-255 °C; "H-NMR (DMS0-ds) 6 10.4 (s, 1H), 7.84 (s, 1H), 7.67-7.61 (m, 2H),
7.55 (bs, 1H), 7.4 (bs 1H) 6.99 (d, 1H, J = 7.94 Hz), 3.88 (s, 3H), 1.67 (s, 6H,‘); MS

5  (EI) m/z 308 ((M+HJ', 30%); Anal. Cale. For CisHigN,0s: C, 68.13, H, 5.40, N,
8.83. Found: C, 68.03, H, 5.22, N, 8.46.

The title compound was prepared, according to the procedure of Example 16
starting with 3-(4,4-dimethyl-2-ox0-1,4-dihydro-2H-benzo[d}[1,3] oxazin-6-yl)-5-
methoxy-benzonitrile, as an off-white solid: mp 201-202°C; '"H-NMR (CDCl;) § 9.1

10 (s, 1H), 7.48 (dd, 1H,J=8.16, 1.8 H2), 7.41 (s, 1H), 7.31 (d, 1H, J=1.69 Hz), 7.27
(m, 1H), 7.14 (m, 1H), 6.92 (d, 1H, J = 8.2 Hz), 3.9 (5, 3H), 1.8 (s, 6H); MS (ES) m/z
323 (M- H]).

EXAMPLE 42
15  6-(3-Fluorophenyl)-4.4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione
6-(3-Fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d)[1,3]oxazin-2-one was
prepared, from 6-bromo-4,4-dimethyl-1,4-dihydro-benzo[d]{1,3]oxazin-2-one 1-
bromo-3-fluorobenzene according to the procedure of Example 4, as a light yellow
solid: mp 181-182 °C; 'H-NMR (DMSO0-d;) § 10.4 (s, 1H), 7.62-7.44 (m, SH), 7.16
20 (1, 1H,J=222Hz), 6.97 (d, 1H, J = 8,83), 1.67 (s, 6H); MS (EI) m/z 271 (M +
HJ', 40%); Anal. Calc. For C;sHisFNOa: C, 69.91, H, 5.3, N, 5.1. Found: C, 70.0,
H, 5.32,N, 4.92.
The title compound was prepared, according to the procedure of Example 16
using 6-(3-Fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d]{1,3]oxazin-2-one, as a
25  white solid: mp 194-195°C; "H-NMR (CDCl;) 5 8.9 (s, 1H), 7.50 (dd, 1H, J =8.15,
1.73 Hz), 7.46-7.38 (m, 1H), 7.34-7.30 (m, 2H), 7.25-7.21 (m, 1H), 7.10-7.04 (m,
1H), 6.89 (d, 1H, J = 8.21 Hz), 1.8 (s, 6H); MS (ES) m/z 286 ({[M- HJ).

EXAMPLE 43

30  6-[3-Fluoro-§-(trifluoromethyl)phenyl]-4.4-dimethyl-1.4-dihydro-2H-3,1-
benzoxazine-2-thione ‘
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6-(3-Fluoro-5-triflucromethyl-phenyl)-4,4-dimethy!-1,4-dihydro-
benzo{d][1,3]oxazin-2-one was prepared, from (1,4-dihydro-4,4-dimethyl-2-oxo0-2H-
3,1-benzoxin-6-yl)boronic acid and 1-bromo-3-fluoro-5-trifluoromethylbenzene '
according to the procedure of Example 5, as a white solid: mp 207-208 °C; 'H-NMR
5 (DMSO-de) 6 10.4 (s, 1H), 7.94-7.9 (m, 2H), 7.73-7.7 (m, 2H), 7.63 (d, 1H, J=8.58
Hz), 6.99 (d, 1H, J=8.68 Hz), 1.7 (5, 6H); MS (EI) m/z 339([M"], 60%); Anal. Calc.
For Cy7H13FaNO,: C, 60.18, H, 3.86, N, 4.13. Found: C, 59.9, H, 3.99, N, 4.06.
The title compound was prepared, according to the procedure of Example 16
starting with 6-(3-fluoro-5-trifluoromethyl-phenyl)-4,4-dimethy!-1,4-dihydro-
10 benzo[d][1,3]oxazin-2-one, as a white solid: mp 204-206°C; '"H-NMR (CDCL) § 9.2
(s, 1H), 7.56 (s, 1H), 7.5 (dd, 1H, J= 8,14,1.97 Hz), 7.44-7.38 (m, 1H), 7.36-7.30
(m, 2H), 6.92 (d, }H, J=8.14 Hz), 1.83 (s, 6H); MS (ES) nvz 354 (M- H]).

EXAMPLE 44
15 6-(2-Fluorophenvyl)-4.4-dimethyl-1.4-dihvdro-2H-3.1-benzoxazine-2-thione
6-(2-Fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one was
prepared, according to the procedure of Example 5 from (1,4-dihydro-4,4-dimethyl-2-
.oxo-2H-3, 1-benzoxin-6-yl)boronic acid and 1-bromo-2-fluorobenzene, as off-white
crystals: mp 164-165 °C; '"H-NMR(DMSO-d¢) 5 10.33 (s, 1H), 7.56 (m, 1H), 7.25-
20 7.45 (m, 4H), 6.98 (d, 1H, J = 8.7 Hz), 1.64 (s, 6H).

The title compound was prepared, according to the procedure of Example 16
starting with 6-(2;ﬂuoro-phenyl)-4,4-dimethyl-l,4-dihydro~benzo[d] [1,3]oxazin-2-one,
as a white solid: mp 171-173°C; '"H-NMR (CDCL) & 8.97 (s, 1H), 7.5-7.13 (m, 6H), |
6.88 (d, 1H, /= 8.14 Hz), 1.80 (s, 6H); MS (ES) m/z 286 ({M- H]).

25 ‘ '
EXAMPLE 45
6-(3.4-Difluorophenyl)-4 4-dimethyl-1.4-dihydro-2H-3,1-benzoxazine-2-thiene
6-(3,4-Difluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][ 1,3} oxazin-2-one
was prepared, according to the procedure of Example 5 from (1,4-dihydro-4,4-
30  dimethyl-2-oxo0-2H-3,1-benzoxin-6-yl)boronic acid and-l-bromo-3, 4-difluorobenzene,
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as off-white crystals: mp 207-208 °C; 'H-NMR(DMSO0-d4) § 10.35 (s, 1H), 7.79 (m,

1H), 7.40-7.63 (m, 4H), 6.95 (d, 1H, J= 8.9 Hz), 1.62 (s, 6H).

The title compound was prepared, according to the procedure of Example 16
starting with 6-(3,4-difluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo{d][1,3]oxazin-
5  2-one, as a yellow solid: mp 209-211°C; 'H-NMR (CDCl,) & 8.94 (s, 1H), 7.44 (dd,
1H, J=8.35, 1.98 Hz), 7.36-7.22 (m, 4H), 6.87 (d, 1H, J=8.35 Hz), 1.81 (s, 6H); MS
(ES) m/z 304 (M- H]).

EXAMPLE 46
10 6-(4-Fluorophenyl)-4.4-dimethyl-1.4-dihydro-2H-3,1-benzoxazine-2-thione
6~(4-Fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d]{1,3]oxazin-2-one was
prepared, according to the procedure of Example 5 from (1,4-dihydro-4,4-dimethyl-2-

oxo-2H-3,1-benzoxazin-6-yl)boronic acid and 1-bromo-4-fluorobenzene, as off-white

crystals: mp 232-233 °C; 'H-NMR (DMSO-dy) § 10.3 (s, 1H), 7.74 (m, 2H), 7.53 (m,
15 2H), 7.28 (m, 2H), 6.96 (d, 1H, J = 8.9 Hz), 1.63 (s, 6H).

The title compound was prepared, according to the procedure of Example 16

starting with 6-(4-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-

one, as a white solid: mp 221-223°C; 'H-NMR (CDCL,) § 8.98 (s, 1H), 7.5-7.44 (m,

3H), 7.5 (m, 1H), 7.17-7.10 (m, 2H), 6.87 (d, 1H, J=18.14 Hz), 1.81 (s, 6H); MS (ES)
20 m/z 286 ([M-H]).

EXAMPLE 47
3-(4,4-Dimethyl-2-thioxo-1.4-dihydro-2H-3,1-benzoxazin-6-y1)-4-

fluorobenzonitrile

25 3-(4,4¥Dimethyl-2-oxo-1,4-dihyd:o-2H-benzo[d][1,3]oxazin-6-y1)-4-ﬂuoro-
.benioniuile was prepared, from (1, 4-dihydro-4,4-dimethyl-2-0x0-2H-3,1-benzoxin-
6-yl)boronic acid and 5-bromo-2-fluorobenzonitrile according to the procedure of
Example §, as a white solid: mp 229-230 °C; 'H-NMR (DMSO-d,) § 10.4 (s, 1H),
8.15 (dd, 1H,J=17.39, 2.12 Hz), 7.95-7.89 (m, 1H), 7.59-7.48 (m, 3H), 6.99 (d, 1H, J

30 =8.1 Hz), 1.7 (s, 6H); MS (APCI) m/z 297 (IM +H]", 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,
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fluoro-benzonitrile, as a yellow solid: mp 250-251°C; 'H-NMR (CDCl;) & 8.83 (s, 1H),
7.73 (dd, 1H, J = 8.34, 2,19 Hz), 7.68-7.64 (m, 1H), 7.48-7.44 (m, 1H), 7.32-7.28 (m,
2H), 6.9 (d, 1H, J = 8.34 Hz), 1.81 (s, 6H); MS (ES) m/z 311 ([M- H]).

EXAMPLE 48

6-(2,3-Difluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][ 1,3]oxazin-2-one
was prepared, according to the procedure of Example 5 from (1,4-dihydro-4,4-
dimethyl-2-0x0-2H-3,1-benzoxazin-6-yl)boronic acid and 2,3-difluorobenzyltriflate, as
ayellow solid: mp 166-167 °C; 'H-NMR (DMSO0-d,) & 10.4 (s, 1H), 7.5-7.2 (m, 5H),
7.0 (m, 1H), 1.7 (s, 6H); MS (EI) mvz 289 ([M+H]"); Anal. Calc. For Ci¢H;3FaNOs:
C,66.43,H, 4.53, N, 4.84. Found: C, 66.15, H, 4.37, N, 4.64.

The title compound was prepared, according to the procedure of Example 16

‘starting with 6-(2,3-difluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][ 1,3] oxazin-2-

one, as a white solid: mp 197-198°C; '"H-NMR (CDCl;) 5 9.02 (s, 1H), 7.49-7.45 (m,
1H), 7.34 (s, 1H), 7.2-7.13 (m, 3H), 6.9 (d, 1H,J=8.14 Hz), 1.80 (s, 6H); MS (ES)
m/z 304 (M- H]). '

, EXAMPLE 49

3-(8-Bromo-4.4-dimethyl-2-thioxo-1,d-dihydro-2H-3,1-benzoxazin-6-y)-5-

fluorobenzonitrile

To a mixture of 3-(4,4-dimethyl-2-0xo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)- .
5-fluorobenzonitrile (0.5g, 1.7 mmol) and sodium acetate (0.2g, 2.4 mmol) in acetic
acid (5 mL) was added, at room temperature under nitrogen, bromine (0.12 mL, 2.34

- mmol). The reaction mixture was stirred for 20 hours and then pohred'imo ice water

(30 mL). The precipitate was collected on a filter and washed with water (3xS mL) to
yield 3-(8-bromo-4,4-dimethyl-2-ox0-1,4-dihydro-2H-3,1-benzoxazin-6-y1)-5-
fluorobenzonitrile as an off-white solid (0.48g, 75%): mp 216-217 °C; ; 'H-NMR
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The title compound was prepared according to the procedure of Example 16
starting with 3-(8-bromo-4,4-dimethyl-2-oxo0-1,4-dilydro-2H-3, 1-benzoxazin-6-yl)-5-
5  fluorobenzonitrile: mp 219-220°C; 'H-NMR (CDCl;) § 9.05 (s, 1H), 7.70 (d, 1H, J =
1.98 Hz), 7.6 (m, 1H), 7.48-7.44 (m, 1H), 7.4-7.36 (m, 1H), 7.26 (m, 1H), 1.80 (s,
6H); MS (ES) nvz 304 ([M- H).

EXAMPLE 50
10 4,4-Dimethyl-6-(3-nitrophenyl)-1,4-dihvdro-2H-3,1-benzoxazine-2-thione
4,4-Dimethyl-6-(3-nitrophenyl)-1,4-dihydrobenzo[d){1,3}oxazin-2-one was
prepared, from 6-jodo-4,4-dimethyl-1,4-dihydro-benzo[d][1,3])oxazin-2-one and 3-
nitrophenyl boronic acid according to the procedure of Example 4, as a yellowish
solid; mp 244-245 °C; 'H-NMR (DMS0-ds) § 10.38 (s, 1H, D,0 exchangeable), 8.47
15 (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);
MS (EI) mvz 297(IM-HT, 100%); Anal. Calc. For Ci¢HaN2O4: C, 64.42, H, 4.73, N,
9.39. Found: C, 63.93,H, 491, N, 8.71.
The title compound was prepared, according to the procedure of Example 16
starting with 4,4-dimethyl-6-(3-nitro-phenyl)-1,4-dihydro-benzo[d]{1,3] oxazin-2-one,
20  as ayellow solid: mp 224-226°C; "H-NMR (CDCl;) & 8.89 (s, 1H), 8.40 (s, 1H), 8.26-
8.22 (m, 1H), 7.88-7.86 (m, 1H), 7.64 (t, 1H, J = 7.97 Hz), 7.57 (dd, 1H, J = 8.21,
1.3 Hz), 7.40 (m, 1H), 6.94 (d, 1H, J=8.22 Hz),1.80 (s, 6H); MS (ES) m/z 313 ([M-
H]).

25 EXAMPLE 51
6-(3-Chlorophenyl)-4.4-diethyl-1,4-dihydvo-2H-3,1-benzoxazine-2-thione .
6-(3-Chlorophenyl)-4,4-diethyl-1,4-dihydrobenzo[d][1,3] oxazin-2-one was
prepared, from 4,4-diethyl-6-iodo-l,4-dihydrobenzo[d]{_1,3]oxaz.in-2-one and 3-
chlorophenyl boronic acid according to the procedure of Example 4, as a white solid:
30  mp 150-151 °C; 'H-NMR (CDCL) & 8.52 (s, 1H, D.0 exchangeable), 7.50 (s, 1H),
7.31-7.44 (m, 4H), 7.16 (d, 1H, J = 1.5 Hz), 6.89 (d, 1H, J = 8.2 Hz), 2.03 (m, 4H),
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starting with 6-(3-chloro-phenyl)-4,4-diethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one,
5  asawhite solid: mp 148-150°C; "H-NMR (CDCls) § 9.27 (s, 1H), 7.50-7.45 (m, 2H),
7.40-7.34 (m, 3H), 7.17 (d, 1H, J=1.64 Hz), 6.94 (d, 1H, J = 8.22 Hz), 2.18-2.01
(m, 4H), 0.94 (1, 6H, J =7.33 H2); MS (ES) m/z 303/332 (M- H]).

EXAMPLE 52
10 6-(3-Methoxyphenyl)-4.4-dimethyl1.4-dihvdro-2H-3,1-benzoxazine-2-thione
6-(3-Methoxy-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d}[1,3] oxazin-2-one
was prepared, according to the procedure of Example 4 from 6-bromo-4,4-dimethyl-
1,4-dihydro-benzo[d][1,3] oxazin-2-one and 3-methoxyphenyl boronic acid, as a yellow
solid: mp 164-165 °C; 'H-NMR (DMSO-d) § 103 (s, 1H), 7.56 (m, 2H), 7.36 (t, 1
15 H,J=17.89Hz), 7.20 (m, 2H), 6.96 (d, 1H, J = 8.88 Hz), 6.91 (dd, 1H,J = 8.13, 2.35
Hz), 3.8 (s, 3H), 1.7 (s, 6H); MS (ESI) m/z 284 ({M+H]', 30%); Anal. Calc. For
Ci-H;»NO;: C, 72.07,H, 6.05, N, 4.94. Found: C, 70.58, H, 5.73, N, 4.67.
The title compound was prepared, according to the procedure of Example 16
starting with 6-(3-Methoxy-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-
20  one, as a white solid: mp 142-143°C; '"H-NMR (CDCl,) 5 8.96 (s, 1H), 7.51 (dd, 1H, J
=8.2, 1.84 Hz), 7.40-7.35 (m, 2H), 7.13-7.10 (m, 1H), 7.05 (t, 1H, J=2.21 Hz), 6.90
(dd, 1H, J = 8.09, 2.46 Hz), 6.87 (d, 1H, J = 8.2 Hz), 3.87 (s, 3H), 1.8 (s, 6H); MS
(ES) m/z 298 ({M- H])).

25 ’ EXAMPLE 53
6-(2-Chlorophenyl)-4.4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione
6-(2-Chloro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3] oxazin-2-one was
prepared, according to the procedure of Example 4 from 6-bromo-4,4-dimethyl-1,4-
dihydro-benzo[d][1,3]oxazin-2-one and 2-chlorophenyl boronic acid, as a white solid:
30 mp 181-182 °C; MS (ESI) m/z 288 ((M+H]", 70%); Anal. Calc. For C;¢H4CINO;:
C,66.79, H, 4.90, N, 4.87. Found: C, 66.78, H, 4.82, N, 4.55.
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EXAMPLE 54 :
4-Benzyl-6-(3-chlorophenyl)-4-methyl-1,4-dihydro-2H-3.1-benzoxazine-2-thione
A mixture of 1-(4-amino-3"-chloro-biphenyl-3-yl)-1-benzyl-ethanol (prepared
10 from 1-(4-amino-3’~chloro-biphenyl-3-yl)-ethanone and benzylmagnesium bromide
according to procedure described previously, 0.14 g, 0.42 mmol) and triphosgene
- (0.04 g, 0.14 mmo)) in dry THF (10 mL) was stirred under a blanket of nitrogen for 10 .
minutes. THF was removed and the residue purified via flash chromatography (silica
gel, 35% ethyl acetate/hexane) to give 4-benzyl-6-(3-chloro-phenyl)-4-methyl-1,4-
15 dihydro-benzo[d]{1,3]oxazin-2-one (0.045 g, 30%) as an off:white solid: mp 187-188
°C;. '"H-NMR (DMSO0-dq) § 10.1 (s, 1H), 7.70 (t, 1H,J=23Hz), 7.6 (d, 1H, J=8.0
Hz), 7.58-7.53 (m, 2H), 7.46 (t, 1H, J = 8.0 Hz), 7.38 (d, IH, J = 8.0 Hz), ;1.22-7.17
(m, 3H), 7.06-7.0 (m, 2H), 6.84 (4, 1H, J = 9.14 Hz), 3.24 (d, 1H, J = 14.3 Hz), 3.06
(d, 1H, J =143 Hz2), 1.68 (5, 3H); MS (ESI) n/z 364 ((M+H]", 100%); Ana!, Calc.
20  For C»HyCINO;: ‘C, 72.63; H, 4.99; N, 3.85. Found: C, 71.82; H, 5.09; N,3.58.
The title compound was prepared, according to the procedure of Exanple 16
starting with 4-benzyl-6-(3-chloro-phenyl)-4-methyl-1,4-dihydro-benzo[d][1,3) oxazin-
2-one, as a white solid: '"H-NMR (CDCl,) 5 9.09 (s, 1H), 7.63 (dd, 1H, J =8.03, 1.83
-Hz), 7.38-7.22 (m, 7H), 7.04-6.97 (m, 3H), 6.83 (d, 1H, J=8.22 Hz), 3.22 (s, 2H), -
25 1.86 (s, 3H); MS (ES) nz 378/380 ([M- HJ).

EXAMPLE &5
6-(3-Bromo-5-ﬂuorophen1]H,‘t—dimethzl-l,d—d]hxd ro-2H-3.1-benzoxazine-2-

thione
30 6-(3-Bromo-5-fluorophenyl)-4,4-dimethyl-1,4-dihydrobenzo[d][ 1,3) oxazin-2-
one was prepared, from (1,4-dihydro-4,4-dimethyl-2-0x0-2H-3,1-benzoxazin-6-
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54.88, H, 3.74, N, 4.00. Found: C, 54.83, H, 3.82, N, 3.95.

The title compound was prepared, according to the procedure of Example 16
starting with 6-(3-bromo-5-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro- _
benzo([d}[1,3]oxazin-2-one, as a yellow solid: mp 221-222°C; '"H-NMR (CDCL) § 9.28

10 (s, 1H), 7.49-7.45 (m, 2H), 7.30 (d, 1H, J=1.71 Hz), 7.24 @, 1H, J = 2.07 Hz), 7.17
(dt, 1H,J=19.54, 1.99 Hz), 6.93 (d, 1H, J -= 8.25 Hz), 1.8 (s, 6H); MS (ES) m/z
364/366 ([M- HJ").

EXAMPLE 56 _
- 15 &(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl) thiophene-2-

carbonitrile
5-(4,4-Dimethyl-2-0x0-1, 4-dihydro-2H-benzo[d][1,3] oxazin-6-yl)-thiophene-
2-carbonitrile was prepared, according to the procedure of Example 5 using 5-bromo-
2-thiophenecarbonitrile and (1,4-dihydro-4,4-dimethyl-2-ox0-2H-3,1-benzoxazn-6-
. 20 yhboronic acid, as an off-white solid: mp 264-266 °C; 'H-NMR (DMSO-ds) 5 10.3 (s,
1H), 7.97 (d, 1H, J= 7.9 Hz), 7.60-7.66 (m, 3H), 6.96 (d, 1H, J= 8.1 Hz), 1.65 (s,
6H); MS (APCI) m/z 285 (M+H)', 302 (M+NH,)". Anal. Calc, For C;sH12N;0;S: C,
63.36; H, 4.25; N, 9.85. Found: C, 63.01; H, 4.36; N, 9.39.
The title compound was prepared, according to the procedure of Example 16
25 - using 5-(4,4-dimethyl-2-ox0-1,4-dihydro-2H-benzo[d)[1,3) oxazin-6-yl)-thiophene-2- -
carbonitrile, as a yellow solid: mp 242-244 °C; 'H-NMR (CDCl;) § 9.05 (s, 1H), 7.61
(d, 1H, J = 3.89 Hz), 7.54 (dd, 1H, J = 8.23, 1.56 Hz), 7.35 (m, 1H), 7.24 (d, 1H,J =
3.89 Hz), 6.88 (d, 1H, J = 8.26 Hz), 1.8 (s, 6H); MS (ES) m/z 299 ([M- H]").
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o-amino ethyl carbinol. The o-amino dxmethyl carbinol (2.23 g, 13.2 mmol) was

treated with 1,1 -carbonyldiimidizole (2.8 g, 17.2 mmol) in THF (20 mL) at 50 °C for
_ 12 hours. The solution was then cooled to room temperature and ethyl acetate (100

10 mL) was added. The organic layer was washed with 10% aqueous HCI solution (2x25
mL), dried over MgSO, and concentrated, The residue was purified via
chromatography (silica gel, 10% ethyl acetate/hexane) to give 8-fluoro-4,4-dimethyl-
dihydro-benzo[d]{1,3]oxazin-2-one as a white solid (1.3 g, 50%): mp 127-128 °C; 'H-
NMR (DMSO0-ds) & 10.4 (s, 1H), 7.22-7.12 (m, 2H), 7.07-7.00 (m, 2H), 1.6 (s, 6H),

15 .MS (APCI) m/z 196 ([M + HJ', 100%); Anal, Calc, For CioH)0FNO,: C, 61.53, H,
5.16,N, 7.18. Found: C, 61.27,H, 5.37,N, 7.02,

8-Fluoro-(1,4-dihydro-4,4-dimethyl-2-0x0-2H-3,1-benzoxin-6-yl)boronic acid
was prepared from 6-bromo-8-Fluoro-4,4-dimethyl-dihydro-benzo[d][1,3]oxazin-2-
one using the procedure of Exarmple 4.

20 3-Fluoro-5-(8-fluoro-4,4-dimethyl-2-o0x0-1,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-benzonitrile was prepared, from 8-fluoro-(1,4-dihydro-4,4-
dimethyl-2-ox0-2H-3,1-benzoxin-6-yl)boronic acid and 5-bromo-3-fluorobenzonitrile
according to the procedure of example 5, as a white solid: mp 256-257 °C; 'H-NMR
(DMSO-ds) § 10.5 (s, 1H), 8.20 (bs, 1H), 8.06 (dt, 1H, J = 10.48, 2.16 Hz), 7.85-7.82

25 | (m, 1H), 7.77 (dd, 1H, J = 11.89, 1.81 Hz), 7.63 (s, 1H), 1.7 (s, 6H); MS (EI) m/z |
314([M'}, 60%). '

The title compound was prepared, according to the procedure of Example 16 ‘
using 3-Fluoro-5-(8-fluoro-4,4-dimethy}-2-oxo-1,4-dihydro-2H-benzo[d][1,3] oxazin-
6-y)-benzonitrile, as a yellow solid: "H-NMR (CDCL) & 8.91 (s, 1H), 7.61 (d, 1H),

30 7.47 (dt, 1H, J=9.25, 2.0 Hz), 7.39 (m, 1H), 7.33-7.29 (m, 1H), 7.13 (s, 1H), 1.8 (s,
6H).
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10908& () - 43&?@@»2 oi@-ngﬁgbékﬁgiaEmW rﬁﬂac acid and 3-bromobenzomtnle as
Z(10% & ()-)!Z2(10%?& ()-! Z(10985& ()-!Z{10% " & ()-=dBNCB!  10g! +f
10%& () -y, f 109@n PpwderI mpR4$-247 HOR'H- -9 5 10.31 (s, 1H), 8.21 (s, 11D,
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10 8.2 Hz), 1.98-1.96 (m, 4H), 1.75-1.64 (m, SH), 1.40-1.32 (m, 1H); MS (ED) m/z
318[M’]; Anal. Calc. For C,H;N,0,:1/2 H,0: C 73.38; H, 5.85; N, 8.56. Found: C,
73.86; H, 5.81; N, 8.22.

The title compound was prepared, according to the procedure of Exa.niple 16
starting with 3-(1,2-dihydro-2-oxospiro[4H-3,1-benzoxazine-4,1-cyclohexan]-6-

15  ylbenzonitrile, as a white solid: mp 222-224°C; 'H-NMR (CDCL,) & 9.08 (s, 11D,
7.86-7.81 (m, 1H), 7.77(dt, 1H, J=7.79, 1.35 Hz), 7.67-7.64 (m, 1H), 7.58"(d, 1H,J
=17.77 Hz), 7.48 (dd, 1H, J=8.2, 1.93 Hz), 7.35 (4, 1H, J=1.78 Hz), 6.91 (d, 1H, J =
8.2 Hz), 2.30-2.26 (m, 2H), 2.07-1.98 (m, 2H), 1.90-1.70 (m, 4H), 1,39-1;24 (m, 2H);
MS (ES) m/z 333 ((M-HJ).

20

methyl-z-thloghenecarbonltnl
5-(1, 2-D1hydro-2-oxosp1ro[4H—3 1-benzoxazine-4,1-cyclohexan]- 6-y1) -4-
25  methyl-2- thlophenecarbomtnle was prepared, according to Procedure B from spiro-(4,

'1’-cyclohexane-1,4-dihydro-2-oxo-2H-3,1-benzoxazin-6-yl) boronic acid and 2-bromo-
3-methyl-5-cyanothiophene, as a white powder; mp 200-203 °C; 'H-NMR (DMSO-d,)
8 10.4 (s, 1H), 7.85 (s, 1H), 7.43-7.40 (m, 2H), 7.0 (d, 1H, J=8.8 Hz), 2.27 (5,3 H),
2.00-1.62 (r, SH), 1.42-1.23 (m, 1H); MS(EL) m/z 338 (M"); Anal. Calc. For

30  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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EXAMPLE 60

thiophenecarbonitrile

5-(1, 2-Dihydro-2-oxospiro[4H-3, 1-benzoxazine-4,1-cyclohexan]-6-yl)-2-
thiophenecarbonitrile was prepared, according to Procedure B from spiro-(4, 1°-
cyclohexane-1,4-dihydro-2-0x0-2H-3,1-benzoxazin-6-yl) boronic acid and 2-bromo-5-
cyanothiophene, as atan powder:~mp.243-245 °C; 'H-NMR (DMSO-ds) 8 10.41(s,
1H), 7.98-7.97 (4, 1H, J = 3.9 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 CiiH, 6N, 0,8 1/2 H,0; C, 65.08; H, 5.04; N, 8.18. Found: C, 64.84; B,

5.09; N,8.40,

The title compound was prepared, according to the procedure for Example 16
starting with 5-(1,2-Dihydro-2-oxospiro[4H-3,1-benzoxazine-4,1-cyclohexan}-6-yl)-2-
thiophenecarbonitrile, as a yellow solid: mp 232-233 °C; 'H-NMR (CDCl;) & 8.90 (s,
1H), 7.6 (d, 1H, J=3.93 Hz), 7.36 (d, 1H, J = 1.8 Hz), 7.24-7.20 (m, 1H), 6.85 (d,
1H, J = 8.25 Hz), 2.28-2.23 (m, 2H), 2.11-1.96 (m, 2H), 1.90-1.70 (m, 5H), 1.38-1.33
(m, 2H); MS (ES) m/z 339 ([M-HJ).

EXWPLE_ 61
6-(3-Chloro-4-fluorophenyl)-4.4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-

thione

6~(3-Chloro-4-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-

one was prepared, from 6-bromo-4,4-dimethyl-1,4-dihydro-benzo[d][1,3}oxazin-2-one

and 1-bromo-3-chloro-4-fluorobenzene according to Procedure A, as a white solid:
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EXAMPLE 66
25  2-(4,4-Dimethyl-2-thioxo-1.4-dihydro-2H-3,1-benzoxazin-6-yl)thiophene-3-
carbonitrile
2-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3] oxazin-6-y])-thiophene-
3-carbonitrile was prepared according to procedure B from (1,4-dihydro-4,4-dimethyl-
2-0x0-2H-3,1-benzoxin-6-yl)boronic acid and 2-bromo-3-thiophenecarbonitrile. An
30  off-white solid: mp 200-202 °C; 'H-NMR (DMSO0-ds) & 10.49 (s, 1H), 7.75(m, .
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c) a 3 to 8 membered spirocyclic ring containing in its backbone one to three
heteroatoms selected from the group consisting of O, S and N;

R?is H, OH, NH,, C, to C alkyl, substituted C, to Cs alkyl, C; to Cs alkenyl, substituted
Cs to Cg alkenyl, alkynyl, substituted alkynyl, or CORC;

R€ is selected from the group consisting of H, C; to Cj alkyl, substituted C; to Cj alkyl,
aryl, substituted aryl, C; to Cs alkoxy, substituted C, to C; alkoxy, C; to C; aminoalkyl, and
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substituted C; to Cs aminoalkyl;

R’ is selected from the group consisting of (i) and (ii):

+

(i) a substituted benzene ring containing the substituents X, Y and Z as shown below:
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FO 01/ 0 g«r%dd]%n (TI\Y-N@P/E%%. %;(r) /a)lkqx)y,’LOP/ﬁocgfggL I(a)ky(l)/‘ﬁnd:fl rwﬁ#&amk%}&;@ add% & () -
=>( ?,,,,, ar: vil1o02 ﬁvX PRHBIX Bxemggx%ejl Eete5oéy 16@;§1g %x%y % in its %b&n% ; ?r 3ring
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' 1910%618'Q eHdyl, Z1 094 &alkoxy) C) 004 anifidaligATHRBAKDRFcAHRBLO s 10%
RFis 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;
RYisH, C; to C; alky), or substituted C, to C; alkyl;
RCis H, or C; to C3 alkyl;
Q'is S, NR’, or CR*R’;
R’ is selected from the group consisting of CN, C, to Cs alkyl, substituted C, to Cs alkyl,

&10

Cs to Cs cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, SO,CF;, OR" and NR! 'R'Z;

R® and R’ are independent substituents selected from the group consisting of H, C; to Cs

4

alkyl, substituted C, to Cs alkyl, Cj to Cg cycloalkyl, substituted C; to Cg cycloalkyl; aryl,
substituted aryl, heterocyclic, substituted heterocyclic, NOz, CN, and CO,R';
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I 10

87
R'%is C; to C; alkyl;

or CR®R’ is a six membered ring as shown by the structure below:

5{}@:;

R'! and R'"? are independently selected from the group consisting of H, C; to Cs alkyl,

substituted C, to Cg alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, acy! and
sulfonyl;

or a pharmaceutically acceptable salt thereof.

-2, A compound of the formula;
R R2
R
»
: / 1

R4 N

3
wherein:

R' and R? are independent substituents selected from the group consisting of H, C; to Cs
alkyl, substituted C, to C¢ alkyl, C; to Cg alkenyl, substituted C, to Cg alkenyl, C; to Cs alkynyl,
substituted C; to Cg alkynyl, C; to Cq cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted
aryl, heterocyclic, substituted heterocyclic, COR*, and NRPCOR?;

' R* is selected from the group consisting of H, C; to Cy alkyl, substituted C; to C; alkyl,
aryl, substituted aryl, C; to C; alkoxy, substituted C; to Cs alkoxy, amino, C, to C; aminoalkyl,
and substituted C, to C; aminoalkyl;

R®is H, C, to C3 alkyl, or substituted C; to C; alkyl; .

R?is H, OH, NH,, C, to Cs alkyl, substituted C, to-Cs alkyl, Cs to Cs alkenyl, substituted
C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

+
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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,, C; to C; alkoxy, C, to C; alkyl, and C, to Cs thioalkoxy; and

(i)  afiveorsix membered heterocyclic ring having in its backbone 1, 2, or 3ring -

'()'

heteroatoms selected from the group consisting of O, S, S(O), S(O;) and NR® and containing one
- or two independent substituents selected from the group consisting of H, halogen, CN, NO,, C,
to C3 alkyl, C, to C; alkoxy, C; to C3 aminoalkyl, COR", and NR°CORF;
RFisH, C;to Cs alkyl, substituted C; to C; afkyl, aryl, substituted aryl, C; to Cs
alkoxy, substituted C; to C; alkoxy, C; to C3 aminoalkyl, or substituted C, to C3 aminoalky];
RYisH, C, to C; alkyl, or subsgituted Ci to C; alkyl,
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wherein:
R'isH;
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' R’ is selected from the group consisting of (i) and (ii):

(i) a substituted benzene ring containing the substituents X, Y and Z as shown below:
X z
Y%
r
o

X is selected from the group consisting of halogen, CN, C; to C; alkyl, substituted
Ci to G5 alkyl, C, to C; alkoxy, substituted C, to Cs alkoxy, C; to Cs thioalkoxy, substituted C,
to Cj thioalkoxy, C; to C; 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 NRFCORP; o

| 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 C3 aminoalkyl;

RF is H, C; to C; alkyl, or substituted C; to C; alkyl;

Y and Z are independent substituents selectefi from the group consisting of H,
halogen, CN, NO,, C, to Cj alkoxy, C; to C; alkyl, and C to C; thioalkoxy; and

(i)  afive or six membered heterocyclic ring having in its backbone 1, 2, or 3 ring

L}

heteroatoms selected from the group consisting of O, S; S(0), S(0,) and NR® and containing one
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15 B A BRIt b il i, N ©
"7 Tto Gy alkyl, C; to Cs alkoxy, C, to C; aminoalkyl, COR'I, and LJ(r“lr?)(f{p;qr stuvwcyz{|
RFisH, C, to C; alkyl, substituted C, to Cs alkyl, aryl, substituted aryl, C, to C3
alkoxy, substituted C, to C; alkoxy, C, to C; aminoalkyl, or substituted C, to C; aminoalkyl,
REisH, C to Cy alkyl, or subst_ituted Ci to Cs alkyl;
RisHor Ci to C; alkyl;
Q'isS;
R’ is selected from the group consisting of CN, C,; to C¢ alkyl, substituted C; to Cs alkyl,
Cs to Cg cycloalkyl, substituted Cs to Cs cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, SO,CF;, OR' and NR''R'Z
| R® and R’ are independent substituents selected from the group consisting of H, C, to Cs
alkyl, substituted C, to Cg alkyl, C; to Cg cycloalkyl, substituted C; to Cy cycloalkyl, aryl,
substituted aryl, heterocyelic, substituted heterocyclic, NO2, CN, and CO,R'’;
R'"is C; to C; alkyl;

or CR®R? is a six membered ring as shown by the structure below:

CHj3
CH3
O
o .
>

R'! and R'? are independently selected from the group consisting of H, C; to Cs alkyl,
substituted C, to C, alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, acyl and
sulfonyl;
or a pharmaceutically acceptable salt thereof.

4, A compound of the formula:
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R R

wherein:

R' and R? are independently selected from the group consisting of C, to Cg alkyl, substi-
tuted C; to Cs alkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR?, and
NRPCOR;

RA is selected from the group consisting of H, C, to C; alkyl, substituted C; to Cs alkyl,
aryl, substituted aryl, C; to Cj alkoxy, substituted C, to C3 alkoxy, amino, C, to C; aminoalkyl,
and substituted C, to C; aminoalkyl;

RBisH, C, to C; alkyl, or substituted C; to C; alkyl;

Rlis H, OH, NH,, C; to Cs alkyl, substituted C, to Cs alkyl, C; to Cs alkenyl, substituted
Cs to Cs alkenyl, alkynyl, substituted alkynyl, or CORS;

RC is selected fromi the group consisting of 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, and
substituted C, to C; aminoalkyl;

R* s selected from the group consisting of H, halogen, CN, NO,, C, to Cg alkyl, substi-
tuted C; to Cg alkyl, C, to C¢ alkoxy, substituted C, to Cq alkoxy, C; to Cs aminoalkyl, and ,
substituted C, to C¢ aminoalkyl;

R‘5 is selected from the group consisting of (i) and (ii):

@) a substituted benzene ring containing the substituents X, Y and Z as shown below:
_ y ,
X
F .
S
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X is selected from the group consisting of halogen, CN, C, to Cj alkyl, substituted
CitoC; alkyl, C, to C; alkoxy, substituted C; to C; alkoxy, C, to C; thioalkoxy, substituted C,
to C; thioalkoxy, C; to C; 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 NRCORP;

RPis H, C, to C; alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C, to C3
alkoxy, substituted C, to C; alkoxy, C, to C; aminoalkyl, or substituted C) to Cs aminoalkyl,

REisH, C to Gy alkyl, or substituted C, to C; alkyl;

Y and Z are independent substituents selected from the group consisting of H,
halogen, CN, NO,, C, to Cj alkoxy, C; to C; alkyl, and C, to C; thioalkoxy; and

(ii)  a five or six membered heterocyclic ring having in its backbone 1, 2, or 3 ring

heteroatoms selected from the group consisting of O, S, S(0), $(0;) and NR® and containing one
or two independent substituents selected from the group consisting of H, halogen, CN, NO,, C,
to C; alkyl, C; to C; alkoxy, C, to C; aminoalkyl, COR", and NR°CORF;

RFisH, Cy to C; alkyl, substituted C, to C; alkyl, aryl, substituted éryl, CitoCy
alkoxy, substituted C, to Cs alkoxy, C; to C; aminoalkyl, or substituted C, to C; aminoalkyl;

R®is H, C, to C; alkyl, or substituted C, to C; alkyl;

RéisHor C, to C; alkyl;

Q'isS;

R’ is selected from the group consisting of CN, C; to Cg alkyl, substituted C, to C alkyl,
Cs to Cs cycloalkyl, substituted Cs to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, SO,CF3, OR'' and NR''R'?;

R* and R’ are independent substituents selected from the group consisting of H, C; to Cg |
alkyl, substituted C; to Cg alkyl, Cs to Cs cycloalkyl, substituted Cs to Cg cycloalkyl, aryl,
substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, and CO,R'%;

RYisC to Gy alkyl;

or CR®R’ is a six membered ring as shown by the structure below:
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CH,
CH,
R'! and R"? are independently selected from the group consisting of H, C; to Cs alkyl,

substituted C, to Cg alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, acyl and
sulfonyl;

or a pharmaceutically acceptable salit thereof.

5. A compound of the formula:

R

Rt R

wherein:

R'is C; to Cq alkenyl, substituted C; to Cg alkenyl, C; to Cs alkynyl, substituted C; to C¢
alkynyl, Cs to Cg cycloalkyl, or substituted C; to Cg cycloalkyl;

R? is aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR®, or NR®*COR*;

R* is selected from the group consisting of H, C, to C; alkyl, substituted C, to C; alkyl, |
aryl, substituted aryl, Ci to Cs alkoxy,}substituted C, to C; alkoxy, amino, C; to C; aminoalkyl,

' and substitated C, to C3 aminoalkyl;

RBis H, C, to C; alky], or substituted C, to C; alkyl;
s H, OH, NHj,, C, to C; alkyl, substituted C, to Cs alkyl, C; to Cg alkenyl, substituted
Cs to Cs alkenyl, alkynyl, substituted alkynyl, or CORS;
RE is selected from the group consisting of H, C, to é3 alkyl, substituted C; to Cs alkyl,
aryl, substituted aryl, C; to C3 alkoxy, substituted C, to Cs alkoxy, C; to C3 aminoalkyl, and
substituted C, to C3 aminoalkyl; )
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~R*is selected from the group consisting of H, halogen, CN, NO;, C, to Cs alkyl, substi-
tuted C, to Cg alkyl, C; to Cg alkoxy, substituted C; to C¢ alkoxy, C; to C¢ aminoalkyl, and
substituted C; to Cg aminoalkyl;
R’ is selected from the group consisting of (i) and (ii):

(i) a substituted benzene ring containing the substituents X, Y and Z as shown below:

r\/
Jrr"

X is selected from the group consisting of halogen, CN, C, to C; alkyl, substituted
C to Cs alkyl, C; to C5 alkoxy, substituted C; to C; alkoxy, C, to C; thioalkoxy, substituted C,
to Cj thioalkoxy, C, to C; 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 NRECOR®; |
R is H, C; to Cs alkyl, substituted C; to Cj alkyl, aryl, substituted aryl, C; to Cs
alkoxy, substituted C; to C; alkoxy, C; to C; aminoalkyl, or substituted C, to C3 aminoalkyl;
R® is H, C; to C; alkyl, or substituted C; to C; alkyl;
Y and Z are independent substituents selected from the group consisting of H,
halogen, CN, NO,, C; to C; alkoxy, C, to C; alkyl, and C, to Cj thioalkoxy; and
(i)  afive or six membered heterocyclic ring having in its backbone 1, 2, or 3 ring .
heteroatoms selected from the group consisting of O, S, S(0O), S(0O2) and NR® and containing one
or two independent substituents selected from the group consisting of H, halogen, CN, NO2, C,
to C3 alkyl, C; to C; alkoxy, C; to C; aminoalkyl, CORY, and NRCORF;
RFisH, C; to C3 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; aminoalkyI;
RYis H, C, to C; alkyl, or substituted C to Cs alkyl;
Réis H or C, to C; alkyl; )
Q'isS;
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R’ is selected from the group consisting of CN, C; to C; alkyl, substituted C; to Cg alkyl,
Cs to Cg cycloalkyl, substituted C3 to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,

' substituted heterocyclic, SO,CF;, OR'' and NR!'R'%;

R® and R’ are independent substituents selected from the group consisting of H, C; to Cs
alkyl, substituted C, to C; alkyl, Cs to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl,
substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, and CO,R'Y,

R'%is C, to Cs alkyl;

or CR®R’ is a six membered ring as shown by the structure below:

CHj

CHj3
(o} .
H

R'' and R" are independently selected from the group consisting of H, C, to Cs alkyl,
substituted C) to Cs alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, acyl and
sulfonyl;

or a pharmaceutically acceptable salt thereof.

6. A compound of the formula:

R! R
R
N/KCY
ks

R' and R? are, independently, Cs to Cy cycloalky! or substituted C; to Cg cycloalkyl;
R3is H, OH, NH,, C; to C; alkyl, substituted C, to Cs alkyl, C; to C¢ alkenyl, substituted

wherein:

C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORC;
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R is selected from the group consisting of H, C; to C; alkyl, substituted C; to C; alkyl,
aryl, substituted aryl, C, to Cj alkoxy, substituted C, to C; alkoxy, C, to C; aminoalkyl, and
substituted C, to C; aminoalkyl;

‘ R* is selected from the group consisting of H, halogen, CN, NO,, C, to C, alkyl, substi-
tuted C, to Cs alkyl, C, to C¢ alkoxy, substituted C, to Cs alkoxy, C; to C¢ aminoalkyl, and
substituted C; to Cs aminoalkyl;

R’ is selected from the group consisting of (i) and (ii):

(i) a substituted benzene ring containing the substituents X, Y and Z as shown below:

r\/
f“

X is selected from the group consisting of halogen, CN, C, to C; alkyl, substituted
Cito C3 alkyl, C, to C; alkoxy, substituted C; to C; alkoxy, C, to C; thioalkoxy, substituted C,
to C; thioalkoxy, C, to C; aminoalkyl, substituted C, to C; aminoalkyl, NO,, C; to Cs
perfluoroalkyl, 5 or 6 membered heterocyclic ring containing in its backbone 1 to 3 heteroatoms
CORP, OCORP, and NRECORP;

RPis H, C, to C; alkyl, substituted C, to C3 alkyl, aryl, substituted aryl, C to Cs
alkoxy, substituted C, to Cs alkoxy, C; to C; aminoalkyl, or substituted C, to C; aminoalkyl;

REis H, 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,, C; to C; alkoxy, C; to C; alkyl, and C; to Cs thioalkoxy; and

(ii) afiveor six membered heterocyclic ring having in its backbone 1, 2, or 3 ring

heteroatoms selected from the group consisting of O, S, S(0), S(O,) and NR°® and containing one
or two independent substituents selected from the group consisting of H, halogen, CN, NO,, C;
to C; alkyl, C; to C; alkoxy, C, to C; aminoalkyl, CORF, and NR°CORF;

RFisH, C,t0 C; alkyl, substituted C, to Cj alkyl, aryl, substituted aryl, C; to Cs
alkoxy, substituted C, to Cs alkoxy, C; to C; aminoalkyl, or substituted C; to C; aminoalkyl,

RCis H, C) to C; alkyl, or substituted C; to Cs alkyl;
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R is H or C; to C; alkyl;

Q'iss; _

R’ is selected from the group consisting of CN, C, to C¢ alkyl, substituted C, to C; alkyl,
C; to Cg cycloalkyl, substituted Cs to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, SO,CF3, OR'' and NR''R'%;

R¥ and R are independent substituents selected from the group consisting of H, C; to Cs
alkyl, substituted C, to Cs alkyl, C; to Cs cycloalkyl, substituted C; to Cg cycloalkyl, aryl,
substituted aryl, heterocyclic, substituted heterocyelic, NO,, CN, and CO,R'%;

R'isC to C; alkyl,

or CR®R’ is a six membered ring as shown by the structure below:

CH,
CH,
@]
o ;

R''and R" are independently selected from the group consisting of H, C; to C¢ alkyl,
substituted C; to Cg alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, acyl and
sulfonyl;

or a pharmaceutically acceptable salt thereof.

7. A compound of the structure:
R R?

»

AF

N Q’
R4 |
R3
wherein:
R'is H, C, to Cg alkyl, substituted C, to Cg alkyl, C; to Cs cycloalkyl, substituted C; to

Cs cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, CORA, or NRECORA;
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R*is H, C, to Cg alkyl, substituted C; to Cg alkyl, C; to Cs alkenyl, substituted C, to Cg
alkenyl, C; to Cg cycloalkyl, substituted Cj to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, COR?, or NR®CORA;

or R! and R? are fused to form a spirocyclic ring selected from the group consisting of a),
b) and c), each ring being optionally substituted by from 1 to 3 substituents selected from the
group consisting of H and C; to C; alkyl:

a) a carbon based 3 to 8 membered saturated spirocyclic ring;

b) a carbon-based 3 to 8 membered spirocyclic ring having in its backbone one or
more carbon-carbon double bonds; and

c) a 3 to 8 membered spirocyclic ring containing in its backbone one to three
heteroatoms selected from the group consisting of O, S and N;

RAisH, 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 C3 aminoalkyl;

RBis H, C, to C; alkyl, or substituted C; to Cs alkyl;

R? is H, OH, NH,, C to Cg alkyl, substituted C; to Cg alkyl, C; to Cg alkenyl, substituted
C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

RCisH, Cito C; alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C; to C; alkoxy,
substituted C, to C; alkoxy, C; to Cs aminoalkyl, or substituted C, to C; aminoalkyl; '

4is H, halogen, CN, NO,, C, to Cs alkyl, substituted C, to C; alkyl, C; to C; alkoxy,
substituted C; to C; alkoxy, C; to C, aminoalkyl, or substituted C; to Cs aminoalkyl;

R is (i) or (ii): |

() a substituted benzene ring containing the substituents X, Y and Z as shown below:
|/\/\

X is selected from the group consisting of halogen, CN, C, to C; alkyl,
substituted C; to Cs alkyl, C, to C; alkoxy, substituted C; to C; alkoxy, C; to C; thioalkoxy,
substituted C, to C; thioalkoxy, C; to C; aminoalkyl, substituted C; to C; aminoalkyl, NO,, C, to
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C; perfluoroalkyl, 5 membered heterocyclic ring containing in its backbone 1 to 3 heteroatoms,
CORP, OCOR®, and NR*COR®;

RP 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 C3 aminoalkyl, or substituted C, to C; aminoalkyl;

RE is H, C, to C; alkyl, or substituted C, to C; alkyl;

Y and Z are independent substituents selected from the group consisting of H,
halogen, CN, NO;, C; to Cj alkoxy, C, to C; alkyl, and C, to C; thioalkoxy; or

(ii)  afive 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,, C, to C; alkyl, and C, to
C; alkoxy,

R%is H or C; to C; alkyl;

Ql is NR” or CR®R?;

R’ is selected from the group consisting of CN, C; to Cy alkyl, substituted C; to Cs alkyl,
Cs to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, and SO,CF3;

R® and R’ are independent substituents selected from the group consisting of H, C, to Cs
alkyl, substituted C; to Cs alkyl, C; to Cg cycloalkyl, substituted Cs to Cs cycloalkyl, aryl,
substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, and CO,R'%;

R'is C) to C; alkyl;

or CR®R’ is a six membered ring as shown by the structure below:

&}cﬁ;

or a pharmaceutically acceptable salt thereof.

8. A compound of the structure:
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|
AN
R3
R! and R? and are independently selected from the group consisting of C, to C; alky! and
substituted C, to C; alkyl, or R! and R? are fused to form a carbon-based 3 to 6 membered
saturated spirocyclic ring;
R3 is H, OH, NH,, C; to C; alkyl, substituted C; to Cg alkyl, or CORS,
RC is H, C, to C; alkyl, or C; to C3 alkoxy;
R*is H, halogen, NO,, C; to C; alkyl, or substituted C; to C; alkyl;
R is (i), (i), or (iii):

i) a substituted benzene ring of the structure:
X
/
Y |

wherein:

X is selected from the group consisting of halogen, CN, C, to C; alkoxy, C; to Cs alkyl,
NO,, C, to C3 perfluoroalkyl, 5 membered heterocyclic ring containing in its backbone 1 to 3
heteroatoms, and C; to Cj; thioalkoxy;

Y is selected from the group consisting of H, halogen, CN, NO,, C, to C; alkoxy, C; to
C; alkyl, and C, to C; thioalkoxy;

(i)  afive-membered ring of the structure:

\e
Y'T‘:}’\;

wherein:
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X is selected from the group consisting of halogen, CN, C, to C; alkoxy, C; to C; alkyl,
NO,, C, to C; perfluoroalkyl, 5 membered heterocyclic ring containing in its backbone 1 to 3
* heteroatoms, and C, to C; thioalkoxy;
Y is selected from the group consisting of H, halogen, CN, NO,, C, to C3 alkoxy, C; to
C; alkyl, and C, to C; thioalkoxy;
Uis O, S, or NRG;
R6 is H or C; to Cs alkyl; or

(iii)  a 6-membered ring of the structure:
X'
9
N
wherein:
X'is CX%
X?is halogen, CN, or NO;;

Q'is S, NR, or CR*R’;

R’ is selected from the group consisting of CN, C; to C alkyl, substituted C, to Cs alkyl,
C; to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, and SO,CFs;

R® and R’ are independent substituents selected from the group consisting of H, C, to Cg
alkyl, substituted C, to C¢ alkyl, Cs to Cg cycloalkyl, substituted C; to Cy cycloalkyl, aryl,
substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, and CO,R'?,;

R'%is C, to C; alkyl;

or CR®R’ is a six membered ring as shown by the structure below:

Ko

or a pharmaceutically acceptable salt thereof.
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9. A compound of the formula:

R! R
R

wherein:

R' and R? and are independently selected from the group consisting of C; to Cj3 alkyl and
substituted C; to Cj alkyl, or R' and R? are fused to form a carbon-based 3 to 6 membered
saturated spirocyclic ring;

R’isH;

R* is H, halogen, NO,, C, to C; alkyl, or substituted C; to Cs alkyl;

R’ is the 6-membered ring of the structure:

wherein:
X'is N; and
Q'is S, NR’, or CR*R®.

10.  The compound according to claim 1, wherein:

R'is H, C, to Cg alkyl, substituted C; to Cg alkyl, C3 to Cs cycloalkyl, substituted C; to
Cs cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR?, or NRBCORA;

R?is H, C, to C¢ alkyl, substituted C, to C¢ alkyl, C» to Cg alkenyl, substituted C, to C¢
alkenyl, C3 to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, COR?, or NRBCORA;

or R! and R? are fused to form a ring selected from the group consisting of a), b) and ¢):

a) a carbon-based 3 to 6 membered saturated spirocyclic ring;
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b) a carbon-based 3 to 6 membered spirocyclic ring having in its backbone one or
more carbon-carbon double bonds; and
c) a 3 to 6 membered spirocyclic ring containing in its backbone one to three

heteroatoms;
RAisH, Cito Cs alkyl, substituted C) to Cs alkyl, aryl, substituted aryl, C, to C; alkoxy,
substituted C, to C; alkoxy, C; to C3 aminoalkyl, or substituted C, to C3 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,, C, to C; alkyl, and C, to C; alkoxy;
R7 is selected from the group consisting of CN, C, to Cs alkyl, substituted C; to Cg alkyl

b

Cs to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, and SO,CF;.

1. The compound according to claim 1 or 4, wherein:

R' and R? and are independently 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;

R3is H, OH, NHa, C, to Cg alkyl, substituted C, to Cg alkyl, or CORS;

RCis H, C, to C3 alkyl, or C, to C; alkoxy;

R* is H, halogen, NOy, C to Cs alkyl, or substituted C; to C; alkyl;

R’ is the substituted benzene ring of the structure:

wherein:

X is selected from the group consisting of halogen, CN, C; to C3 alkoxy, C; to C; alkyl,
NO,, C; to Cs perfluoroalkyl, 5 membered heterocyclic ring containing in its backbone 1 to 3
heteroatoms, and C, to C; thioalkoxy;

Y is selected from the group consisting of H, halogen, CN, NO,, C; to C; alkoxy, C; to
Cs alkyl, and C, to C; thioalkoxy; '
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R’ is selected from the group consisting of CN, C; to Cg alkyl, substituted C; to Cs alkyl,
C3 to Cy cycloalkyl, substituted Cs to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, and SO,CFj.

12. The compound according to claim 1 or 4, wherein:

R! and R? and are independently 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;

R€ is H, C, to C; alkyl, or C; to C; alkoxy;

R*is H, halogen, NO,, C, to C; alkyl, or substituted C, to C; alkyl;

R’ is the five-membered ring of the structure:

X!
2%y
T

wherein:

X’ is selected from the group consisting of halogen, CN, C to C3 alkoxy, C; to C; alkyl,
NO,, C; to C; perfluoroalkyl, 5 membered heterocyclic ring containing in its backbone 1 to 3
heteroatoms, and C; to C; thioalkoxy;

Y’ is selected from the group consisting of H, halogen, CN, NO,, C, to C; alkoxy, C to
C; alkyl, and C, to Cj thioalkoxy;

Uis O, S, or NR%;

R’ is selected from the group consisting of CN, C, to Cs alkyl, substituted C, to Cg alkyl,

Cs to Cg cycloalkyl, substituted C3 to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, and SO,CF;.

13.  The compound according to claim 1 or 4, wherein:
R' and R? and are independently selected from the group consisting of C, to C; alkyl and

substituted C; to Cs alkyl, or R' and R? are fused to form a carbon-based 3 to 6 membered

saturated spirocyclic ring;
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R’isH; ‘
R*is H, halogen, NO,, C) to C; alkyl, or substituted C, to C; alkyl;
R’ is the 6-membered ring of the structure:

x1

wherein:
X'is CX%
X2 is halogen, CN, or NO.

14. A compound which is 6-(3-Chlorophenyl)-4,4- dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-thione, 4-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-benzo[d][1,3 Joxazin-6-
yD)-thiophene-2-carbonitrile, 3-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-benzo[d][1,3 Joxazin-6-
yl)-5-fluorobenzonitrile, 3-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-

benzonitrile, or a pharmaceutically acceptable salt thereof.

15. A compound which is 5-(4,4-Dimethyl-2-thioxo-1 ,4-dihydro-
2H-3,1-benzoxazin-6-yl)-1-methyl-1H-pyrrole-2-carbonitrile,
6-(3-fluorophenyl)-4-methyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
5-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-4-methylthiophene-2-carbonitril
e, 5-(4,4-Dimethyl-2-thioxo-1,4-dihydro- 2H-3,1-benzoxazin-6-yl)-1H-pyrrole-2-carbonitrile,
5-(4,4-Dimethyl-2-thioxo-l,4-dihydro-2H- benzo[d][1,3]oxazin-6-yl)thiophene-3-carbonitrile,
5-(4,4-dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-1-ethyl-1H-pyrrole-2-
carbonitrile, 4-(1,2-Dihydro-2-thioxospiro[4H-3,1-benzoxazin-4,1-cyclohexan]-6-yl)-2-
thiophenecarbonitrile, 5-(4,4-Dimethyl-2-thioxo-1,4- dihy-
dro-2H-3,1-benzoxazin-6-yl)-2-fluorobenzonitrile, 6-(3-Chloro-5-fluorophenyl)-4,4-
dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione, 6-(3-Bromo-5-methylphenyl)-4,4-
dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione, 6-(3-Bromo-5-trifluoromethoxyphenyl)-
4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione, 3-(1 ,2-Dihydro-2-thioxospiro[4H-3,1-
benzoxazine-4,1-cyclohexan)-6-yl)-5-fluorobenzonitrile, 3-(4,4-Dimethyl-2-thioxo-1,4-dihydro-
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2H-3,1-benzoxazin-6-yl)-5-methylbenzonitrile, 6-(3,5-Dichlorophenyl)-4,4-dimethyl-1,4-
dihydro-2H-3,1-benzoxazine-2-thione, 5-(4,4-Dimethyl-1,2-thioxo-1,4-dihydro-2H-3,1-
benzoxazin-6-yl)isophthalonitrile, 5-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-
yl)-2-furonitrile, 4,4-Diethyl-6-(3-nitrophenyl)-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
6-(3-Chlorophenyl)-4-methyl-4-phenyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
4-Allyl-6-(3-chlorophenyl)-4-methyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
3-Chloro-5-(4,4-dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)benzonitrile,
6-(3,5-Difluorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
6-(3-Fluoro—S-methoxyphenyl)-4,4-dimethyl- 1,4-dihydro-2H-3,1-benzoxazine-2-thione,
3-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-5-methoxybenzonitrile,
6-(3-Fluorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
6-[3-Fluoro-5-(trifluoromethyl)phenyl]-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
6-(2-Fluorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
6-(3,4-Difluorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3, 1 -benzoxazine-2-thione,
6-(4-Fluorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
3-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-4-fluorobenzonitrile,
6-(2,3-Difluorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
3-(8-Bromo-4,4-dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-5-fluorobenzonitrile,
4 4-Dimethyl-6-(3-nitrophenyl)-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
6-(3-Chlorophenyl)-4,4-diethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
6-(3-Methoxypheny!)-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
6-(2-Chlorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
4-Benzyl-6-(3-chlorophenyl)-4-methyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
6-(3-Bromo-5-fluorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
5-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl) thiophene-2-carbonitrile,
3-Fluoro-5-(8-fluoro-4,4-dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-

yl)benzonitrile, 3-(1,2-Dihydro-2-thioxospiro[4H-3,1-benzoxazine-4,1-cyclohexan}-6-
yl)benzonitrile, 5-(1,2-Dihydro-2-thioxospiro[4H-3,1-benzoxazine-4,1-cyclohexan]-6-
y1)-4-methyl-2-thiophenecarbonitrile, 5-(1,2-Dihydro-2-thioxospiro[4H-3,1- benzoxaz-

ine-4,1-cyclohexan]-6-yl)-2-thiophenecarbonitrile,
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6-(3-Chloro-4-fluorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione,
5-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-3, 1-benzoxazin-6-yl)-

"4-propylthiophene-2-carbonitrile, 4-(4,4-Dimethyl-2-thioxo-1,4-dihydro~-2H-3,1- benzox-
azin-6-yl)-2-furonitrile, 6-(3-Bromophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1- benzoxaz-
ine-2-thione, or 2-(4,4-Dimethyl¥2—thjoxo—l,4-dihydro-2H—3,l-benzoxa.zin-6-

yl)thiophene-3-carbonitrile, or a pharmaceutically acceptable salt thereof,

16. A pharmaceutical composition comprising a pharmaceutically effective amount of
a compound of according to any of claims 1 to 15 and a pharmaceutically acceptable carrier or

excipient.

17. The compound according to any of claims 1 to 15, or said acceptable salt thereof,

for use as a medicament.

18.  Useofthe compound according to any of claims 1 to 15, or said acceptable salt,

in preparing a medicament useful for administration to a mammalian subject as a contraceptive.



