( e3e:"""'<'VZ'6'T.""Y - 1 CYCLOTH OCARBAMATE DERI VATI VES AS
PROGESTERONE RECEPTOR MODULATORS Field of the Invention 5 This invention
rel ates to conmpounds which are agoni sts of the progesterﬁmmmmﬂmmml t heir
preparation and utility. This invention also provides net g

t hese conpounds in the inducenent of contraception and the tr«aissvent and/ or
prevention of dysfunctional bleeding, luterine |eionmyonata, endonetriosis,

pol ycystic 10 ovGXCLOTHIOCARBANATEDHRIVAK VESHASHEROGESTERONES of the

endonetrium ovary, breast, c p ackground of the :
I nvention Intracellular recep s of structurally related

gene regul ators 15 known as "ligand dependent transcription factors" (R M
Evans, Science, 240, 889, 1988). _The steroid receptor famly is a subset of
the IR famly, including progest L n(PR), estrogen receptor

(ER), andgogen receptor (AR), glucocorticoid receptor (&R, and
‘mneral ocorticoid receptor (MR). The natural hornone, or ligand, for the PR
is the steroid prbeednventimmaelatesto zompgunds ahich ase apanistedef the iprogestsrone

medr oxypr oge . ar, o] - el. V. en d ich al so
serve as Ilggetﬁg‘ggp&%peﬁ gﬁ#iﬁggrﬁ& :Es T gg’éﬁ\‘{lJeﬁJﬁd'}#% ‘fe’f’g‘?‘zf r?%rg?cgfﬁhdﬁsﬂé a cell,
it passes t hthesgyloinheunde ribrthe énducemgna sofi ventrdtdptios iand , tharnekabhentsandert he | R
to create a receptorll.igand c | ex. Thi s, conplex binds to specific gene
romoter s pr BEGHTROR  cretihora? BBede: ko Rt stdiapigts: REVEWHD! ox
nodul at es0 25otdie spidestis; tand tafinofiENAnd BknbE Btifdias 0TGRS e omerihdt ov@gne. A

.conpound that binds to an IR and mmcs the action of the natural "hornone
is ternmed anPEgbrfolon, aygprestate.; conpound which inhibits the effect of the

hormone is an antagoni st. PR agonists (natural and synthetic) are known to
play an inportant role in the 30 health of wonen. PR.agonists are used in

birth control formul ations, t\Buackgehyd pfithefinvemtieaence of an ER agoni st
alternatively th be used | onjunctiaon with a PR -2 aptagoni st.
ER agoni sts are 3%3@%‘%%? oR h@‘)g ?@ﬁﬁé °gf5t%?‘f8]p‘?'a{?gé‘fd g0 T rgeen
associ at Bl Wkriownaaspflighidf deperidemetr@ifdription GetdrTe(RINE BxanyM¥cehccalo | gg@d to an
- increased ri f_uterine cancers. ,Co-adm nistration of a PR agoni st '
reduces/ abl af%ﬁp'ﬁ%&ﬂ?fpg!{?ceﬁ?é?%ﬁ@gﬂ 6f the R damily, Beluding Pregegiesaen shown |
to act as CorBkds (Bro, Sestrothbickdisr GIRPIABRBLEERGP AR GiukedrlididR and
act as agonists in functional nodels, "‘either/or in-vitr nd 1 n-vivo. These
conpounds neipcepor{S8g, and minesaleqogticeigtreesptor (MR).he treat nent of fi broi ds,

endonetriosis, br t A a r a cancer . and st
menopausal hor nnnfeh%fﬂggfrgc@rrre n§ ’ t°ﬁ§?%‘f8y ﬁ)r?[@%g;k 83%8 %f?mbﬂggrc?gf%eé"?eh b@?s.
Patent N 5SsyBbetictdmpduedsPRuchndsamedrostprap@stetiohy deebatelion dévioRdrgdstrelN have

bgen made which also serve as ligands. Once a ligand.is present in the fluid

%

surrounding a cell, it passes through the membrane via passive diffusion, and binds to
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 nafural hormone
_is termed an agonist, whilst a compound which inhibits the effect of the hormone is an
antagonist.
PR agonists (natural and synthetic) are 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
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Me i Me HM 1 Jones, et al, described the enol ether 2 (U S. Patent No.
5,693,646) as a PR 15 ligand. 2 -3 Jones, et al, described conpound 3
(U . S. Patent No. 5,696,127) as a PRligand. ' 3 5 zZhi, et al, described
lactones 4, 5 and 6 as PR antagonists (J. Med. Chem, 41, 291, 1998). 4 38
10 5 zhi, et al, described the ether 7 4S a PR antagoni st (J. Med. Cheﬁyl
41, 291, 1998) . -4 7 Conbs, et al., disclosed the amide 8 as a |igand

for the PR (Jntafrkst. KRQPOnistdsre 1&&&‘34@98@%&0& B¢ 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 antagonist
10 dihydroquinoline 1.
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Jones, er al, described the enol ether 2 (U.S. Patent No. 5,693,646) as a PR

15  lhgand.




- (WD98/14436) cl ai mred benzoxazi n-2-thi ones su
~of HIV reverse transcriptase. ma Pflege

8 Perlman, et. al., described the vitamn D analog 9 as a PR |ligand (Tet.
Letters, 10 3S, 2295, 1994). 9 -5 Hamann, et al, described the PR
antagonist 10 (Ann. N. Y. Acad Sci., 761, 383, 1995), 10 5 Chen, et al,
- described the PR antagonist |l (Chen, et;al, PO-37, 16" Int. Cong. Het.
~Chem Montana, 1997). | ~i~ ~~1 H 10 11 Kurlharl, et. al., described the
PR ligand 12 (J. Antibiotics, 50, 360, 1997). 12 15 Sakata et al. (>P
07159917, CA 123 JBfAdfla) desmiold thafoers @i, bet@ﬂtonezs%ggtlb’r)%e Wpounds
such as conpound, A can be used as photographic materials. 'Kim et )
di scl ose that'88%e im dazol e substit uted benzot hi azi nes, such as conpound
B, can be used as cardiotonics (U S. Patent Na 5,I71,851 and EP 510Z35).
Mor e -6 5 recently, Young et al. (W95/ 20389 d Christ et al.
conpound C as inhibitors
Pham azi e, 37(10),
as conpound D in their
J osed no activity for

et
714-717(1982)) discl osed qui nhazol | A%
study of pol arography of heterocy
conmpound D. D 10

Zhi, et al, described lactones 4, 5 and 6 as PR antagonists (J. Med. Chem., 41,
291, 1998).
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Zhi, et al, described the ether 7 as a PR antagonist (J. Med. Chem,, 41, 291,
1998).



Description of the Invention This invention provides conpounds of the
formula: 5 wherein: or RL and R2 are i ndependent substituents sel ected
fromthe group of H Cl to C6 alkyl, substituted C1 to C6 alkyl, C2 to C6
“al kenyl, substituted C2 to C6 al kenyl, C2 to C6 10 al kynyl, substituted C2.
to C6 al kynyl, C3 to C8 cycloal kyl, subdgtituted C3 to C8 cycl oal kyl, aryl,
substituted aryl, heterocyclic, substituted heterocyclic, CORA or NRBCORA
or Rl and R2 are fused to forma spirgQcyclic ring selected froma), b) or
c), below, each spirocyclic ring bsg optionally substituted by from1l to
3 substituents 15 selected fromH g C3 alkyl: a) a 3 to 8 nenbered
spirocyclic alkyl ring, preferably a to 6 nenbered spirocyclic alkyl
- ring; or b) a 3 to 8 nenbered spriocyklic al kenyl ring, preferably a 3 to 6
menbered spirocyclic al kenyl r 0 c),a 3 to 8 nenbered spirocyclic.
ring containing one to three he g sellected fromQO, S and N
preferably a 3 to 6 nenbered spil containing one to three
het erocatons; RA is selected fromH, Al kyl) substituted Cl to C3

al kyl, aryl, substituted aryl, C to -4 kg ., Substituted d to C3
al koxy; amno, C, to C3 25 aminoal kyl, or swbsfituted C, to C3 ani noal kyl ;
RBis H C to C3 alkyl, or substitutedyC, to C3 al kyl; g R3is H,

OH, NH2, Cl to C6_al kyl, substituted C, to C6 alkyl, C3 to C6 al kenyl,
substituted C, td“URPSafiangiclossd kprapide Sas wmligand for thecRR @I kapaythenny380ORC, Re
is selected fgg@mdds) C, to C3 alkyl, substituted C, to C3 alkyl, aryl, 5
substituted aryi, Cl to C3 al koxy, substituted C, to C3 al koxy, C, to C3
anminoal ky}, or substituted C, to C3 aminoalkyl; R4 is selected fromH

hal ogen, CN, NO2, C, to C6 al kyl, substituted C, to C6 alkyl, Cl to C6

al koxy, substituted C, to Cs al koxy, TR For substituted C,
to C6 am noal kyl; 10 R5 is selegted fro or ¢c) below a) RS
~is a trisubstituted benzene ring contai ents X, Y and Z as
shown below. Y Z X N

\N /

Perlman, et. al., described the vitamin D analog 9 as a PR ligand (Tet. Letters,
10 35,2295, 1994).
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X is selected fromthe group including halogen, CN, C, to C3 alkyl,
substituted 15 C, to C3 alkyl, C, to C3 al koxy, substituted C, to C3
al koxy, C, to C3 thioal koxy, substituted C, to C3 thioal koxy, C, to C3
am noal kyl, substituted C, to C3 am noalkyl, NO2, Cl to C3 perfluoroal kyl,
5 or 6 nenbered heterocyclic ring containing 1 to 3 heteroatons, CORD,
OCORD, or NRECORD, RDis H C, to C3 alkyl) substituted C, to C3 al kyl,
aryl, substitut edmfnﬂm tute ' koxy, C,
to C3 ami noal k or SUS‘S%[II ?ég%%gd%m% X’é‘?rﬁr?g% hﬁ% %@%S 76%3

al kyl, or suﬂgg-‘rtut ed C, to C3 alkyl; Y and Z are independent substltuents
sel ected fromthe group of H, hal CN, N2, C to C3 al koxy, C, to C3
alkyl, or C to C3 thioal koxy; is.@ five or six nenbered
heterocycllc ring wwth I, 2,0 ) ypetsel ected fromthe group
of O S S(O, S(O2) or NR6 anp i ni -9 or two i ndependent
substituents fromthe group of 02 and C1 to C3 al kyl, C,
to C3 al koxy, C, to C3 am noal k » WRCGCORF;, RF is H C, to C3
al kyl') substituted C1 to C3 al kylo,«c aryl, sulStet,uted aryl, 5 C to C3
al koxy, substituted C, to C3 al koxy, C_to C, am noal kyl, or substituted C,
to C3 amnoalkyl; RGis H Cl to C3 al l?;?l, or substituted C, to C3 al kyl;
R6 is H sr C to C alkyl; or c) or RS is a six menbered ring with the
structure: 10 wherein: X1 N~ XL is N or CX2, X2 is halogen, CN, or NO2, Q
is S, NR, or CReRGFn, g5akflescgbagothe HReantagapist 1 Cherep a2bfPAIN7, T6™ tint, C5
al kyl, substcwé ‘m:t%hehol\@xt&hklgb ), G to @8 cycloal kyl, substituted C3 to
C8 cycI oal kyl, aryl substituteed dryl, heterocyclic, or substituted
het erocyclic, SQRCF3, OR' or NR'R z; R8 and RO are |ndependent substituents
sel ected fromthe group of H Cl to C6 alkyl, substituted C, to Cs al kyl,
G to Cs cycloal kyl, substituted C3 to C8 cy k1, 20 aryl, substituted
aryl, heterocyclic, substituted hetep CN, or CI)ZR’ R is C
to C3 al kyl; or CRBR9 corrprlsea3| Der ed g Nes shown bythe
structure bel ow. CH3 CH3 O QQ5 Q8~h% ecﬁtedfromthe noi eti es: -10 11
pll 12 pl11l ~N-p-R12 ~ -'1~ N R12 and R13 are independently
selected fromH C, to C6 R subszituted C, to C6 al kyl, aryl,

y

~ substituted aryl, heteroar Yuted heteroaryl, acyl or sulfonyl;

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 materials. 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



5 or a pharmaceutically acceptable salt thereof. A preferred list of
substituents represented by R', R12 and R13 in groups of the conpounds
described herein are H Cl to C6 al kyl, substituted C, to C6 al kyl,

- -C(O(C, to C6 alkyl), -S(O2-(C, to C6 alkyl), phenyl or benzyl. Anong the
preferred conpounds of this invention ar% those of the forrmula: 10 wherein:
R is H C to C6 alkyl, substituted C, to C6 alkyl, C3 to Cg cycl oal kyl,

substituted I Kk u ituted a erocyclic,
substituted %%éé‘?%ggé’ﬁ‘?{gg 1ePMo%$£(ﬁ§Mfé}T§t 3 s%g%ﬁ]ﬁ%ég W’éﬁ"kyl :
substi t ut ed (ntaxazdé-2ethicyds sudiastcomfifind ICkariyHibitos STHIV (b @6 1Rsbripessp al kenyl
C3 to Cs cycloal kyl, substituted C, to Cs cycloal kyl, aryl, substituted
aryl, heterocyclic, substituted heterocyclic, CORA, or NRBCORA, or R and
R2 are fused to form a) a 3 to 8 nenbered ehpi rocyclic alkyl ring '
optionally 20 substituted by fraoy g itaents selected fromH or C
to C3 alkyl; or b) a 3 to 8 ne enyl ring optionally
substituted by from1l to 3 /56 rlomHor Cl to C3 al kyl;
or -1 c) a3to 8 ne C ining one to three
het er oat ons sel ected fromY O S ,%I the ring being
optionally substituted by ffomi1 to 3 subst¥tuents selected fromHor C, to
C3 alkyl; 5 R is H C teNC3 al kyl, Aubstituted C, tg/C3yal kyl, aryl,
substituted aryl, C Mgo C3 al koxy, substituted oxy, C, to C3
am noal kyl , or substi d C, to C3 am noal kyl ; 7 to C3 al kyl, or
substituted C, to C3Jalkyl; R3is H OH NHz, C arkyl , substituted
C, to C6 alkyl, C3to R kemy 7 C6 al kenyl, al kynyl,
or substituted al kynyl, or RisYH C , substituted C, to
C4 al kyl, aryl, substituteg subgtituted C, to C4

al koxy, C, to C4 am noal kyl p ) A“amhoal kyl ; R4 is H,
hal ogen, CN, NO2, C, toBCs al gy substituted C, toHCs alkyl, C, to C6 15
al koxy, substituted C, to C6 al koxy, C, to C6 ami noal kyl, or substituted Cl
to C6 amnoal kyl; R5 is a trisubstituted benzene ring containing the

substituents X, Yp@be & as H%Yn‘ﬂzi e ik .is taken fromthe |
group i ncl udi ng hailﬁggen, Clé§ , t% %QWQI k%%”és@(%%z&t f@ﬁ“cﬂ“’f‘?@ 23l kyl, C,
to C3 al koxythienghsudht ast euinyGund ® @Btheirkstudy, ofGroldrographyt b Retbrls&yekics, Pt i t ut ed
C, to C3 thi .10 C3 am noal kyl, substituted C, to C3 am noal kyl,
Nz, C to c@%ﬁﬁ?‘%&?%ﬁ’(ﬁ\%?m?%@?ker ed heterocyclic ring containing 1 to
3 heteroatorm CORD, OCORD, or NRECORD; 25 i!s H C to C3 alkyl,

)

substituted C, to C3 alkyl, aryl, substit yl, C to C3 al koxy,
C, , or substituted C, to C3

substituted C, to C3 al koxy,

to C3 am

am noal kyl ; - 12 REis H & N substituted C, to C3 al kyl;
Y and Z are independent subs its taken fromthe group of H, hal ogen,
CN, 5

10



10 15 NOz, C, t0 C3 alkoxy, C, t0O C3 alkyl, O C, t0 C3 thioal koxy; or RS
is a five or six nenbered ring with 1, 2, or 3 heteroatons fromthe group
including O S, SO SOz or NR6 and contai ning one or two i ndependent
substituents fromthe group including H_,_,_hal ogen, CN, NOz and C, to C3
alkyl, C to C3 alkoxy, R6is H or Gto C3 alkyl, Q is S, NR, CRgR9; R
is selected fromCN, C, to C6 al kyl, substituted C, to C6 alkyl, C3 to C8
cycl oal kyl, substituted C3 to C‘ﬁes@ﬁﬁ&ﬁ{f&uém;@d‘lg substituted aryl,

het erocyclic, substituted heterocyclTc, 3 "or NR'R z; R8 and RO
are independent substituents fromthe group including H C, to C6 al kyl,
substituted C, to : substituted C3 to C8

cycl oal kyl, aryl, ]?%blg%élﬁ%{tr%rg g%s;ﬁogﬁﬂ%gbg@éﬁqng{a. substituted heterocyclic,
NOz, CNor COZR ; R is C t0 C3 alkyl; 20 or CRBRO conprise a six
menbered ring as shown bx the stpucture below Q2 is selected fyomthe

moi eties: 11 11 12 11 _N® R -~ 13 O RR Rz and R'
are independen? j to C6

al kyl, aryl, substJjtute teroaryl, subs « acyl or

sul f onyl ; -13 off a phaymaceutfi cally ggceptabl . O her
“preferred conpound re ose Q ormul a | wher & ry 7. and are

i ndependent|y sel ect rontgfie g p of C, to at Ky | I ed C to

C3 al kyl, or spirod%?clic al kYl constructed by fuking R and R2 to form5 a
3 to 6 nerfbered spirocyclic ®ing; R3is H OH NHZ C, tor€6 alkyl,
substituted G, 48, C6 alkyl, or CORD; R-is H C to C4 alkyl, or C to Co
al koxy; R4 is]ﬁ, ial ogen, N2, C, to C3 alkyl, or substituted C, to C3

al kyl; RS is a disubstituted benzene ring containing the substituents X

~and Y as 10 shown below X.3' 4' Y I 5 X is selected fromthe group of
“hal ogen, CN, C, t& @ggf RGepeadent substtuents selectaddpom he groppcef Hyeliftp §or oal ky!

5 nenbered hellgt, oatytiuted C,ite Qs SRV @) 1BICYElkdn ,%u%tihﬁécﬁéz%td%qﬁcg?ﬁ{fﬁﬁ 560 3

is . a. substituent selected fromthe group ogen)

N N loned BRIP4 GecaORVf 100 dyclemt bRt Koxs Cor
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR?, or
NR®COR?,

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 from H 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 heteroatoms |
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- Cs alkyl, aryl,
substituted aryl, C, to C; alkoxy, substituted C, to Cs 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;



RSis a five nenbered ring with the structure shown below X Y 20 Uis Q
S, or NR6; R6is H or C to C3 alkyl, or C1l to &4 CQal kyl; X is selected
fromthe group including hal ogen, CN, NO2, C, to C3 alkyl or C, to C3

- al koxy; -14 Y is selected fromthe group of Hand C1 to C4 alkyl; or RS
is a six nenbered ring with the structure: X N- 5 wherein: X is Nor CXz, -
XZ is halogen, CN, or NOZ, Qis S, NR, or CReR9; R is selected fromthe
group of CN, C, to Cs al kyl, substituted C, to C6 alkyl, 10 C3 to Ce

cycl oal kyl, substituted C3 to C8 cycloalkyl, aryl, substituted aryl,

heéer ocgcl i c, subdtiis bk O, ANHeFotn/C4 alky), whstiBERTE Btof%alh,rl,dcm C&rﬁceﬁ;l, I
i ndependent s I n S t e to C6 al kyl,
substituted C%ia?%ﬁ%gleéfoi% ﬂ%g‘?%m &E:gﬁl%%lguat?{(%ygﬁf)gpﬁ uted C3 to Cs
cycl oal kyl, aryl, Rulsssdlectedefiomr ] C, hot @7 alkylc Isiisstitped itoutedipetpyiocyclic,

NOZ, CN CQzR ;. .1 | C3 .al.kyl,; RO i nb dri
shown byo'zshe sﬁt{ﬂ‘&%?@n&ﬁ%@s éfklgxy %@“éd&’?g%pﬁ]&gﬁgaﬁgeﬁeagg%;ﬂ::&gt :;I e

sal t s t her eofsubsibutédICi toel; antimdatky ed conpounds are those of the formul a:
- 15 wherein: R agnd R;ZRF?r&d arﬁrhndependently sel ected fromthe group of
CH3 and spirocycl it Hf%sHe ogeh. Y. NQsithgo IRs aligyh spiBtitutedf Grim Gy 6

menber ed spi r@gy d,its O alBxy, JubfBruted dilt : Ftuted . nmethyl, or
CORD, R 1S H,_ G 10 G5 alkyl, O c~‘t%§gk§%8k§!@iﬁiﬂ|@§% ﬂ'fnéebéb‘fg‘ﬁe,d or C
- to C3 al kyl ; R%0o{Csamingplkylpst it uted benzene ring containing the substituents

X and Y ag shown ps.c calected from groups a), b), or c) below:

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

Y and Z as shown below:

Z

o
N4

X is selected from the group including halogen, CN, C; to C, alkyl, substituted
15 G 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, aminoalkyl,
NO;, C; to C; perfluoroalkyl, 5 or 6 membered heterocyclic ring containing 1 to 3
heteroatoms, COR®, OCORP, or NRECOR®;
RPis 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 C; ammoalkyl, or substituted C, to C;,
aminoalkyl,
R®is 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 a 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



10 below 3" 4" Y 5 X is selected fromthe group of hal ogen, CN, nethoxy,
NOZ, or 2-thiazole; Y is a substituent selected fromHand F;, or 15 Rs is a
five menbered ring with the structure: X YUUis O S, or NH Xis

sel ected fromthe group of halogen, CN, NOZ, Y is fromthe group of H and
C~to Ca alkyl; 20 Q is selected from§ NR, or CRgR9; R is selected
fromthe group of CN, C, to C6 al kyl, substltuted C to C6 alkyl, GCs to C$
cycl oal kyl , al k su ut ed aryI

het er ocycl i C%Eﬁabgr%#% ut erggﬂgsateufggséyﬁf)c( tg %p gEEOKaédge" &3 R@‘daﬁdtoli@ are

i ndependent @%’sﬁxttm&alkowecaot(édnﬁroamn 0orirawR%eORY, C to C6 al kyl,
substituted C, to C6 alkyl, C3 to Cs cycl oal kyl, substltuted C3to Ca
cycl oal kyl, aryl, substi t ut ed aryl, heterocycllc substituted heterocyclic,

NCZ, CN or COzR ; RF?lsHsceocmkﬂssuaétmadcﬁto%s 4, F%lcsgsgaqtéde six menber ed
I ca

ring of tg %t %tglﬁ%e bel ow. ~CH3 OO rmace l'y acceptable

salt ther38of. P%rs‘éqsté‘ﬁ‘?eé& 1401 6y Al oy @i tq ﬁ: @mncmlde'htommbsnmmdr(i:]&es

conmpounds of dglaﬁnnbglk;prnul a: wherein: R and RZ and are independently

- selected fromthe_group of CH3 and spirocyclic alkyl constructed by fusing
R and R2 to for nRaISéirﬁaﬁbGBel&ylsqnsnmmme,ms:graimg R3is H OH NH2, CHB,

substituted methykﬁls %ﬁ?’ S H C, to C3 alkyl, or C to .4 al koxy

R4 is H, hal ogen, C? RS is a disubstituted benzene ri ng

cont ai ning the su@stl tqrét?USas\é:madbeYemg&hxmmd@udﬂeéOW -17 X3 4 Y1 ¥

x!
~ ]
N
10
wherein:
X'is N or CX%,

X? is halogen, CN, or NO;,
Q'is S, NR’, or CR°R’;
15 R is selected from the group of CN, C, to Cs alkyl, substituted C; to Cs alkyl,

Cs to Cs cycloalky), substituted Cs to Cs 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 Cg
alkyl, subshtuted Ci to Cs alkyl, C; to Cs cycloalkyl, substituted C; to Cs cycloalkyl,
20 aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, or CO,R'’,
RYis C, to Cs alkyl;

or CR'R’ comprise a six membered ring as shown by the structure below:
CH
CH
d

25 Q’ is selected from the moieties:



X is selected fromthe group of hal ogen, CN, nethoxy, NOz, or 2-thiazole; Y
is a substituent selected fromHand F;, or 5 RSis a five nenbered ring
with the structure: XY Ur Uis O S, or NH X is selected fromthe group
of halogen, CN, NOz; Y is fromthe groqgoqf Hand C, to Ca alkyl; 10 QZ is
selected fromthe noieties: ~ ~~z -Np. Rz ~ ~N-~-R3o0or R, R2 and
R' are independently selected fromH C~ to C6 al kyl, substituted C, to Cs
al kyl, aryl, substituted agpyl, heteroaryl ,,,Substituted hehxeroaryl, aryl or
sul fonyl; 15 or a pharmaceytically accdptgble salt there%#. The conpounds
of this invention may comtiimoamk’ syanﬁpLNc_ﬁarugn atom-ardr$one of the
conpounds of this invention_ nmay contain one or nore asymetric centers and
may thus give ri seRl'oR'6pad R'Akre independentlyrsdlectedifore e Omer 6 aldlj dubstitremn

i t hout .1 hepy st in F | th t i ti
'l udes. such ot (<A A SEREMEUR hlorh byl Rfibue hoato G ISR ne Y acem o

~and resol ved, séfoaylf i onerically pure R and S stereoi soners; as well|l as other
m xtures of the and S.s ereoiﬁgqg{s and pharmaceutically acceptable salts

thereof. ~° 182 ceptralygogentable salt thexgptherein to refer to both straight-

and branched- chai nA pasfsieatiisichrahtisaiaahts feph¥a r}@?&’%@@iminszéldr{ﬂ%f%@e to

ei ght carbon atons, preferably one to six carbon atons; "alkenyl" Ts

i ntended to i ARYPRABAssEsGRibed herein ate H, £ndo By alladsubtinuedC oGyl alkyl, Q@M t h at

| east one car 5 . o] { ght carbon 5 atons,

preferably ontemtq%gg?]gﬂgagﬁ#(g{ttggg;glkﬁgﬂ)&é%?&b%é&%up is intended to cover

~ bot h straight- andAmengthépreferiad compdukgd of ghioinpennbn fire aliost 6 Atk ferAfla:

carbon-carbon triple bond and two to eight carbon atons, preferably two to

si x carbon atons. The terns "supstitutedR yl 2R substituted al kenyl", and

"substituted al kynyl" refer toRakkyl ke ~.and al kynyl as just

descri bed havi ng one or nore subst fromithe group 10 including

hal ogen, CN, OH, NO2, anino, aryl, lfheteropyclic,| substituted aryl, .
n¥40 subsiygt ut ed al kyl oxy,
aryhthi o’Sghese substituents may

substituted heterocyclic, alkoxy,
al kyl car bonyl, al kyl carboxy, al kyl a

- be attached to any carbon of aIkyI,R%JkenyI, or al kynyl group provided that
the attacHhent constitutes a stable chenicalRhoiety. The term"aryl" is
used herein tg refer to an aromatic systemwhich 15 may be a single ring or
multiple aromatic rings fused or |inked together as such that at |east one
part of the fusedRdris H,nkee 06r@@l,fsmbﬁ&ut'édlej,Qerﬁ:sugaylgd;B%ogpu&o%t em The
aryl groups inglude ut e not limted to, phenyl, naphthyl’ biphenyl,
anthryl, tet rséfﬁi}lg'g%afghf%ﬁ', cyﬁﬁ’é%fntwlyls!‘bsﬁ*h’éﬂdt a®'hn heterpeyclie.u substituted|
refers to ar)HetedseyiliecsCORE or BPcoRt Ng one to four substituents fromthe

~ group i ncj_udi ng hal

,ogen, CN. OH 20 NOz,
al kynyl, =l koxy, ?ﬁ?y&,msqi@g‘tﬂ: sehstigted| Goyip Ex plkylaCiipl Gealkroply bybstituted
| Kyl b e |ty G, j : " lig".i d
13 o oy oo e, e ks L AT L

herein to describe a stable ered
mul ticyclic Hetldetsssayeliccsubstitgtedhéterocyiclic, CORM, at NRECQRMY:t i al | y unsat urated, or
unsaturated, and which, g %ﬁpie%&eggggﬁﬁ atoms and fromone to four

het er oat ons sel ected fromtihe group bluding N, O and S atons. The N

and S atoms may be oxidi zed) dh® toeseneaibered Cspirb&yalict Q1 | A UHRSnaAYY
i of, above defined heterocyclic rings is fused

- paul ticycly,c ring in whigch. an _
to an ar y%o ring. The I"Fé‘ﬁ‘g?‘étﬁ‘i//@?’iﬁi‘m} i g Wtﬁée“&%fé’ﬁédly% Ay Chée &soat om or - --
carbon atom provi ded tdglrogsul tant structure is chemcally stable. Such
het erocyclic groups include, for exanple, tetrahydrofuran, piperidinyl,
pi perazi nyl, 230 oxopi peri dPn$i3 ta-%gnempberedpspiroeiclieliatignyl fing cprionally ,
pyridyl, pyrazinyl, pysbdtded¥ i : e soxazaol vyl
. subd DY) froRY tg@a%mgt%t%%ﬁéfs%m:%{i f@%g{l?{) ﬁﬂl?lqaﬁfll |

nmor phol i nyl, indolyl, quinolinyl, thienyl,

benzot hi enyl , thi anor Lionyl , thi anmorpholinyl sul foxide, and

i soqui nolinyl. The term "substituted heterocyclic" is used herein to
descri be the heterocyclic just defined having 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,

al koxy, aryl oxy, substituted al kyl oxy, al kyl carbonyl, al kyl carboxy,

al kyl am no, or arylthio. The term "al koxy" is used herein to refer to the
OR group, where Ris alkyl or substituted alkyl. The term"aryl oxy" is used
herein to refer to the OR group, where Ris aryl or substituted aryl. The
-~ term "al kyl carbonyl” is used herein to refer to the RCO group, where Ris
al kyl or 10 substituted al kyl. The term "al kyl carboxy” is used herein to
refer to the COOR group, where Ris alkyl or substituted alkyl. The term
"am noal kyl" refers to both secondary and tertiary am nes wherein the al kyl

o, o, T ] o . T

am no, al kyl, cycloal kyl, al kenyl, -



-20 F Schene 1 RS X ~ COOR RWMpBr, THF, r.t., t~ 2 Rs ~ NHz Rz CDI, THF,
50C, N s F ArB(OH)z, Pd(PIbP~, NazCO03 DMEIHZO, Nz, 85C n ( HO)zB n-Bul.i,
THF, B(Owe~ -78Ctor.t., t~ R3 45 R5 Ar ArBr, Pd(Ptr3P~, NazC03 DVEl H20,
Nz, B-cCR3 ~ NORz | HAs denonstrated in Scheme |, the conpounds of this
i nvention are general |y prepared by enpl'dying the suitable coupli ng
reaction as a final step. An appropriately 5 substituted ortho anm no

benzoic acid or its deri vatl t (X or a
| atent coupling precursor su %S%E&gll?qu%r%g? ‘aﬁe’[’ﬁ cogﬁmﬂ)r@ %’Sr{vg’ftﬂ%d i nto
a OTf group suitabl e irhetenmtooupdldcted fraadlic gm)xp WAD, 1S @id 8W thd tiflg Beifigli t abl e

. organo netallic reagent) .e. .Q. . rd rea t priate nonprofit
sol vent's whi ch incl ude,Jpﬁlﬁ?ﬂugfléb%%&g%yﬁlof’g]d'%%fubﬁ‘ “ﬁekfﬁglfmf”cﬁ@f e

ortho-am no carbinol 2 tyidakylan 10 inert atnosphere such as argon or

nitrogen af -78 C tp. roomtenperature. =21 closure of carbinol 2

to yield nzoxazi¥- E%rﬁ'@@@&%é‘?ﬁ%ﬂ@ Qag? &e alkyl, iyl gubsindechaving: sgent

such as car bogy hilbtyTsslazaRitea. Cp;@qg%&,e"{, ¢l @RE hif kP NAt

di et hyl car bonat e |¢1sz1 sui tabl e nonprotic solvent such asgbs?&{ged et

t enperat ures #BAGAME from room tenperature to 65 C. The arylation of

- benzoxazi n-2-ones s ffec y various coupling
reactions includi ng %glﬁglkfdééky?%gsaggg?gé S &’I‘ﬂlgg’e reactions are comonly

performed in the Rasth©H, NH CatsCs alkyh, subtinited C; RACAAIMELC; 0. alkep@l | adi um

o e TR Rio e s ML GRR, 3P blSBF Bt SR o P00

substituted nucl eqhiH, €, te@YaRYL substituted & Y4 CPAPNEG], gggsgtuté%ra&lsga{anane or
a

aryl zinc conpound, is 10 coupled with benzoxazi nones to gi

base is neede ?lho"tyhé“bﬁfétatﬁfilcbrfo Gu talkowss fon Gy aminaalkyh oo subistikadd®, tolit  ar e
not limted tgun .um bi car bonat e, sodi um car bonate, potassi um phosphat e,
bari um car bonat e, qr_’ ot assi um acetate. The nost commonly used solvents in
t hese reactions il e%@e‘ﬁ&,NQMCx to §0¢kyipalbsrltuteé01m16kalkﬂl\&toe$6her

acet one, e n wat er.. . The cou 15 reaction
is generally exé‘g %Ubgmgf acbo% C gar/’& tcstgrtd her °“i‘i¥!:h°f %ﬁit&F‘%)Sg dr argon
at tenper at uramsnoalkylji ng from roomtenperature to 95 C.

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

\/

shown below,

l
N

20 X is taken from the group including halogen, CN, C; to C; alkyl, substituted C,
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 Cs aminoalkyl,
NO;, C, to C; perfluoroalkyl, 5 membered heterocyclic ring containing 1 to 3
heteroatoms, COR®, OCORP, or NRECORP;

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



Benzoxazi nones 3 can be converted into a nucl eophile such as boronic acid
whi ch can be coupled with an appropriate el ectrophile, e.g., aryl brom de
or aryl iodide, to yield 4 enploying the coupling reaction condition as
descri bed above. The 20 transfornmation 3 into 5 can be effected by
treating 3 with an organo netallic reagent, e.g., n-BuLi, in a nonprotic
sol vent such as THF or ether foll owed by quenching the reaction solution

with a suitabl e elRE¥ds HoPhiol 3 alkyli 6hsubstithied €ty alR@rate, triisopropyl
borate, or zinc c or%ﬂe at  tenperatures ranging from-78 Cto room

_tenperature under ‘affd 4 &t endeperien substtuenis takas ramghmeionp nf Hr kripmen, S, 22

Scherte 1 a F NE, 010 CRIRRICH(G ML, oW figlidyy, - N2 F KO- Ak, THE ~F
ve’ ap

H 2a FOR' O 3 Schene la illustrates an alternatl proach leading to the
benzoxazi noné¥ 3. Thus, an appropriate aniline 1 is protected with a

sui tabl e al koxy cgs ' ectiye r Lncluding but not limted to
al | enoxy carbonyl , 'lt?s?gﬁ%eo%r/g%ar onf}ﬁl g"%&’ﬁggxg %rafg% th’métﬁf?&'}he@éﬁqﬁpnyl, or
met hoxy car bamudinignOaS s804 $0) er NRf s@indontaitity éife oFttvo imdepérdRhtl subdiffuentdi th OF
wi t hout pres O(I:nethofra ba§ed. elr{_i?‘s% as ﬁvﬁ?)tﬁal st or as an acid scavenger.
_ The protect ed Ani T ETREPIEYCRE . {Alogens & SufetCatstieyl, &1 gafoalkexval | i c
][eaﬁ_ent suc[] as OR{AMH) dria,tugmlmdegttor Gri g?ﬁrd reg_gen]t i6n El'ﬂe tsamet t
ashion as to prepat cQnpgqun 0 give the carbino : e treatnen
of 2a with a sui t&ofsg’t%gge Rch as potassi umt-butoxide, n-butyl [ithium
pot assi umohydr oxi Reid fieafed 3R CRE 316 ¢ AN Wbsitldl 8514 Pl Ygne JHE. al cohol
under an inert atnosphere such aélcﬁlli trége%’gpb%#g%lnéh{o ?ﬁgﬁ?leﬁ;bl?gfure
rang':c ][lg L rngYW,eﬁﬁ’éWatedrﬁa tto Ch@y@mllkyclj,ngryppgubkntoﬁdtml, r}%@y@eﬁc,sol vent
to affor ERZARYRLTS - Qﬁge I g§cri bes the procedures to
prepare benzoxagﬁnongg?%gglrci %@%m i ?rflg?‘eﬁt’ substituents at position-4.
The Wi nreb ani deRBabR’ e imtepaer dubstifihia TroaDibe GRoupihQhding HDSY id Bt ed
i satoi ¢ anhyd ildebz.\/\pg tre(?éﬁg with N, Odinethyl hydroxyl -am ne
hydr ochl or i d& $aft™HHte rl"pr‘8t 12 bICo dnr s sucdonlierd sebsitied Cs tosGprysioalipll  at
i do 6w thoan gl ol T e e bR RO B NOd ERAEEORM D LSt annar
. ¥l etectrop_l e such as ary oronfc acid’or’aryl stannane
tSo glkye gt _cialr)l be RBf I)st%t é@!lﬁl}fylenpl oying a t_ylpl ca:c coupling aeact! gnds]lcjch ?ﬁ
uzuki , i | becr@ER R eTgalot=Ye ITT =W i on as described for e
~ preparation of -23 bgnzoxazﬁgéﬁé%%{o%rbgg}feﬁgﬁf"Bef nreb amde 9 with
~organo netal lic conpounds, e.g., alkylithium alkynyllithium aryllithium
or their Gignard counterpart in asno |cc§ol vent such as THF or et her
under an inert atnosphere such as on or\Artrogen at -78 C to room
tenperature affords am no ketone 1§. nvefspon of 5 ketone 10 to carbinol
11 can be effected by treatment of<10 ¢ an organo metal lic reagent such
as al kyl, alkynyl, or aryl Gignard gonpound in a nonprotic solvent such as
THF or ether under an inert atnosphere such as argon or nitrogen at -78 C
to roomtenperature. Conversion of ketone 10 to carbinol 11 can also be
ef f ect ed?by redudiivselesfedifioncthemgietiesp of 10 to the carbinol noiety of 11
usi ng an appropriate 10 reduci ng reagent such as |ithium alum num hydri de,
sodi um borohydride in a suitable solvent such as THF, ether, or anhydrous
al cohol under an inert atgtbsphere in g:hespenperature r e fromO Cto the
boi ling point of the solvent .__Rizng clpsufe of carbinol 1l to produce the
conmpounds of this i nvent TSR be rhedr witHo-eemeeridj Nng agents such
as carbonyl di i m dazol e, phosgene, dinethyl carbonate, or ’

(T

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

25  Cyto Cqalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, acyl or
sulfonyl;



15 diethyl carbonate in a suitable nonprotic solvent such as THF at
tenperatures ranging fromroomtenperature to 65 C - 24 Schenme 11 7

Et OH) NHOMVeMe. HCI, reflex) O ArB(OHu, Pd( Ph3P~, NaCO03 DWME/ H20, 85 degreees C,
N2 R6l,i or RsMgX) Tl-g', -78 degreees Cto rte R MgX, -78 degrees Cto rt,
N CDI or triphosgene, THF, O degrees C iH 65 degrees C~ 8 9 10 11 P_ Re 12
~p_ Alternatively, ortho-am no ketone 10 can be prepared by treatnent of '

-orthoam no berngaphiratdriddy WedehraBlO s ARG Metal Iic conpound such as organo
lithium5 reagent or Gingard reagent in a suitable solvent such as THF or

et her under an i nePther preferred copmoundsareghase of Earchladsvieregon or ni trogen at

t enper at ures rangi g9 m,.- t rature as illustrated in
Schene I11. Benzonlﬁt ra{ufg fﬁggraeﬁn%%eédg%& Teserg%?e%’é?g& PN PL e Shat el y
substituted bevhstiuiedrGilte G alkyl, asspimoyeib sy @bhstinttee byl Biss RN andR5H foih! ©
coupling rgactai Qo Sn‘f% as Stil Ihe or Suzuki protocol carried out in a
“simlar fasShi or? 3.9 erribered spirocyclic ring;

R*is H, OH, NH,, C; to Cs alkyl, substituted C; to Cs alkyl, or CORS;

RCis 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 a disubstituted benzene ring containing the substituents X, and Y as

10  shown below:

X is selected from the group of halogen, CN, C, to-C, alkoxy, C, to C; alkyl, -
NO,;, C; to G, perﬂuoroa]kyl,- 5 mefnbered heterocyclic ring containing 1 to 3
heteroatoms, or C, to C, thioalkoxy;
15 Y is a substituent selected from the group 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 :
X'

20 Uis O, S, or NR%;
R®is H, or C, to C; alkyl, or C, to C, COsalkyl;

X’ is selected from the group including halogen, CN, NO,, C, to C; alkyl or C,
to C; alkoxy, |



5 described for the preparation of the Weinreb am de 9. Schenme 1l CN NHz
Rz 13 Ar B(O—|)2, Na2C03 ~ Pd(0), DMEl H20, N2 R6Li or R6MgX, O degrees C ~ CN
NHz Rz 14 O....z Rz 10 Schene |V depicts an approach to prepare

benzoxazi nones with a | ow perfluoroal kyl, 10 substituent at position-4, e.g.
cR6 is trifluoronethyl group. An appropri atel y substituted chloroaniline i5

was protected with a suitable protective group such as pival oyl chloride or -

di-tert-butyl pyrdCarseloed Gointh@gréep rRbACEAd @Rlkyi;ne 16 in a suitable

sol vent such as acetonitrile, acetone, THF) nethy ene chloride, or a

m xture of sdlvent such as nethyl ene chloride and water under an inert

at nosphere such ag’®ar090mehbdréd th the sthredr&NPEr at ures ranging fromO Cto

70 C. A suitable base such as sodi um carbonate, sodi um bi carbonate, or

pot assi um car bonate nay be needed when_xhe reaction -26 produces an

-~ acid as a side-product such as hydrocfiforjjde. Treatnment of 16 with an
appropriate alkyllithiumsuch as n-b i um or s-butyllithiumfoll owed

by reaction with a | ow perfl uorocarboxy~depi vatives, e.g., trifluoroacetyl

chl ori de, 1(tr|fl uoroacetyl)- imdazole, or ethyl trifluoroacetate in a

nonprotic SsolWERi™ such as 5 ether or THF under an inert at nosphere such as

argon or nitrogenxaisn éfcig, to anbient tenperature gives the protective

ort ho-am no ket one Subsequent renoval of the protecting group can be

ef fected by react?‘oﬁhélpgmﬁl\boﬂéﬂz am no ketones with a suitable acid such

as TFA, 3N aqueou igde solution in a suitable solvent such as

nmet hyl ene chl ori dggg%ﬁgllr@%tﬁt) Cto boiling point of the solvent to

afford 10 ortho- aRi n@elk@éd)ﬁlﬁnﬂ?e group&kﬁmamﬁlahéy&ubﬁémfead% 1,
Na2C03 CH 13) H2 )qu % n- BuL 8 degrees C t'o 0°'degrees C
ReCOX, N30( 2\ HE,YF oy Rtuted & fosGe WIOPikyl arylosubstwﬁ arylfhejerocpgliciegr ees C

tort ~ 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 Cs cycloalkyl, substituted C; to C; cycloalkyl,

aryl, substituted aryl, heterocychc substltuted heterocyclic, NO,, CN or CO,R';
15 R"is C; to C; alkyl;

CR’R’ a six membered ring as shown by the structure below
CH,
S

or a pharmaceutically acceptable salts thereof

20 Further preferred compounds are those of the formula:
R R?
RS
A 1
" N Q



18 CDI or triphosgene) Tf-1F) O decrees Cto 65 decrees CRs O 19 ArB(OH) 2,
Ni (dppt] C12, K3P04 di oxane) 85 degrees CC N2 O12 Rs CIl R3 0 HRz 16 The
preparation of 6-chl orobenzoxazi nones 19 from 17 can be acconplished in the
sane fashion as described for the synthesis of benzoxazinone 12 from ketone
10. -28 Coupling of 19 with an aryl group to yield |12 can be
‘effected by a nickel conplex catalyzed coupling reaction. The palladi um

cat al ysts proMegeimot to be an efficient catalyst in this coupling process.
The coupling reactjon of,19 with an appropriate aryl boronic acid can be
acconpl i shed in tRe #FdeBerfd & ndependently seleriesk fiont ftheagrqupt o SHymrk

phosphat e ang ao@g}oaély}qtcogjmﬁ{eg Iﬁ,s(,-r% RY ald R2 Ofgﬁlln e q. ni ckel conpl ex
of 1, 2bi s(di pﬁenyl phosphi no) et hgﬁe, , 1 - d| S(gll p eﬁ%(/? H?gg’ﬁﬁ?ﬁ[%‘)'%? “ocene,

or triphenyl g®ésphi ne. The nbst conmonly used solvents in the reaction

i ncl ude disoxane oipsiHFr. C 4 ng.reactian i eneral |y executed under .
“an inert at nospheg{eigsliléc%ias ﬁ%b%’g%t%gﬂgftbﬁnoraéogenperatures rangi ng from
-anbi ent tenperatuREistId, Q80 C; alkf)l, SsCeCiraikory i n Scheme V the conversion of

benzoxazi n- 2- ones 3. 12 into_benzoxazin-2-thiones 20 or 21 can be

acconpl i shed by tpeﬁgﬁré‘ﬁ%’gﬂ’f’ °§Cbﬁ°n(é2‘ﬁ9(ﬁth a suitable sul fur reagent such as
Lawesson's reagent in a nonprotic solvent such as oxyl ene, chl orobenzene,

or toluene under ap. ingrt atnosphere such as argon or nitrogen at reflux.
15 Scheme V 3' LaRte$aghisubstitusd benzeneaing gontpining ttelsubsfitueats X &d20as shown

i0  below

N HF

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:

Uis O, S, or NH;
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,

Cs to G cycloalkyl, substituted C; to Cs cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, or SO,CF;; |



Lawesson's reagent, O xylene reflux, N2 O 12 21 Schenes VI and VII| describe
the synthesis of other benzoxazi none bioisosteres. Using a simlar
procedure reported by Kondo et al. (Kondo, et al. J. -29 Med. Chem
33(7), 2012-2015 (1990)) conpound 22 can be forned by treatnent of am no
carbinol 11 with an appropriate ketene-¥- S acetal s (at least one of R 6
or RR ~is an electron withdrawi ng group) in a suitable solvent such as

t ol uene or anhydr t a},ﬂ,]% i t at here such _as nitrogen or
argon at refl ux. %‘FS%QS}? m a? E‘%@sﬁ&é‘h@%&%gg‘ﬁﬁgﬁﬁﬁﬁwuﬁ@f HoEntCoy
reaction of a#ihoubiteh 6l tdCs wkilhCarn CPERPLRYREDsIfRAC:So & GeBLR)S O

i m no-acetal s o lectran w t.hdrawi ng grou enpl oyi g a procedure
“similar to thﬁlﬁol%bﬁgb%? g‘f}" z‘?te%?ﬂﬁf’é\é\%F‘E{mdg}ﬂ%??ygﬂ Npﬁgza@ﬂ or @ﬁb&g; 333(5),
699-710 (1991)) oR'Haglkeo €fallyl, (Haake et al. Synthesis-Stuttgart 9,
753-758 (359913 }Cﬂggga sui tahl e gﬁlfvent such as et hanol under an inert
at nospher € su¢éh SAPOISe 4 81 Bremiered Eegeef the strusturekelowex her procedures (e. g.
Wobel et al. J. Med. Chem 32, 24931989)) potentially leading to
conpounds 22 or 23 from20 or 21 ig i rated in scheme Vlila. Thus,
compound 20 or 21 is alkylated wt iate al kyl ati ng agent such as
the Meerwein reagent in a suitabl uch as nethylene chloride. This
is then followed by a nucleophili@re %nEFrT‘E of an appropriate .
nucl eophi | e such 15 as carbon ani on g a am ne base to give conpounds 22 o
23, which may produce either tautoneric form of conpounds 22 or 23. Schene
VI 11 R~s S Rt~s_ toluene or ethanol heat, N2 22 Schene VIl X- R ~X-R

toulene or elhanplmEAtica):chthallt Sattherer 2

Another preferred subgroup of this invention comprises compounds of the

10  formula:
R R2
R5
‘ AN 0
/ = /L
R4 T @
R3
wherein:

1 .
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;
R°is H, C; to C; alkyl, or C; to Cs alkoxy;
R* is H, halogen, or C, to C, alkyl;

5. . . .
R’ is a disubstituted benzene ring containing the substituents X and Y as shown
20  below



-30 Schene Vila 1 ). Et30+BF4'/CH2CI2 ~ 2). Nu 20 or 21 22, X=C 23) X=N) Rg
or Ry,--oone Nu ~R8 Ry As illustrated in Schenme VII1) the conpound 21 can
be further derivatized at position-1 via numerous approaches leading to a
variety of the novel 5 cyclothiocarbamate derivatives including 1-alkyl,
substituted 1-al kyl, 1-carbonyl) subst i t'dted 1- carbonyl, 1-carboxy,
substituted 1-carboxy derivatives. For exanple, alkyl or substituted al kyl
‘derivatives 24 can be fornmed by treatnenty of thiocarbamate 12 or 6 with a
‘'sui tabl e base such as sodium hydride in dqyjtable solvent such as DVF under
an inert atnosphere, such as argon or ni en, followed by addition of an
10 appropriate el ectrophile such as substituted al kyl brom de,
iodide, or triflate. Such a transf 21 at position-1 can al so be

effected using a biphasic condition & i Qt in Schene VII1 in which
tal y¥st such as tributyl amoni um

al kylation is executed using a biphasic
brom de in a suitable solvent such as acetonitrile. A further exanple of

such a nodificati oQ;daf .S t limted to, heating 21 with 15
“triethyl orthofor %tlgesla%{:)tgg??lgrﬂ%%?&spu%@%%ﬁ‘fgﬁa’@?‘PWaNQie%r Dipiazplecheme VI 1)
The acyl ation or Cchisgoudtigentselected from Hangund 21 at position-1 to give
conpound 25 c be readily effected by treatnent of 12 or 6 with a suitable
acyl ating or carboxylating reagent such as di-t-butyl dicarbonate in the .
presence of a sui tRil¢ efieantmberedtril Wit tFihc@s: DVAP i n a suitabl e sol vent
such as acetonitrile under an inert 20 atnosphere such as argon or

nitrogen. The am nation of position-1 ofy conpound 21 Specific Exanpl es

-31 to give conmpound 26 can be furnisp ing a suitable am nating
reagent such as chloroam ne in the prege pf a suitabl e base such as
sodi um hydride in a suitable sol vent @HF or diethyl ether follow ng
the literature procedure (Metlesics et al INOg. Chem 30, 1311 ( 1965)).
5 Scherme VI1I RX) NaH) DMF or RX, KzQC03, CN) Bu4NBr or CH(CEt)3, heat 21
RCOX, CH3CN, DNAP{Hgbwgg"ﬂH%H, THF, Et20 y 24 25

X is selected from the group of halogen, CN, NO;;
Y is from the group of Hand C, to C, alkyl;

10 Q’ is selected from the moieties:
14

—E—O—R‘z ’ T” T12 T"

—~N—N—R® or —O—N—R®
R", R'"? and R" are independently selected from H, C, to Cs alkyl, substituted
C, to Cs alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, acyl or
sulfonyl;
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 1somers 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



26 The conpounds of the present invention can be used in the formof salts
derived from pharmaceutically or physiologically acceptable acids or bases.
These salts include, but are not limted to, the following salts with

i norgani c acids such as 10 hydrochloric.@gcid, sulfuric acid, nitric acid,
phosphoric acid and, as the case may be, such organic acids as acetic acid,
oxalic acid, succinic acid, and maleic acid. G her salts include salts with
al kali netals or afThatdmne‘akkgl’ tihuseddeminsto rsfeckp beth straightrmand branched3Bain

pot assi um cal ci um or. esiumin the formof esters. . carbamat nd ot her
convent i onal Si}f‘@te&rﬁhaﬁ'fqg‘?' 3&’?“ FRUPS fie é’Bﬁit%Flgﬁte%bdmi aﬁo%sué’ﬁ&?%@h
convert to thenaed iy earbsr &biys;i“alkenyVOis infétided ionimehnde torth stndghticked branched-

phar maceuti cal  conpositiong and treatpents whjc conpri se adm ni stering
to a manmal acbﬁ’é%c%‘lﬁpi waH) ??agfqnﬁﬁi“g&écaém?ﬂ%gm@ﬁg‘géwo ﬁ%?‘ghr?é’ﬁwﬁﬁunds as
descri bed gbovgaspRapbySine 10kixidafboR ARERS MEKARE dr&GEP ifténded REcHEPBABT €r One

2

receptor agonists of thi's invention, used alone or in conbination, can be

utilized in mstrhights aest brnghed-ghairpalkd rgrenpawith at lesst apheasbonggasbasy tripledipgdit i on of

dystuncti onal 4 Gealif et Gt iedritl, PRI dwo 30 AR Bk Rics. PEHY FafH [ € 10

ovary syndronge, and carTi nomas an ocar cl nones 0 e endonetrium
ovary, breast “substitored aiytl’, Psulstitated. allderigl’t amin &dubstided afkynyie referv éntalkph

include stimulation qf foqd intake. is invention also ingcludes

phar mmceut | calteBiEd B I dSited Beves S5 rpt et o R weam 1
conbi nati qp WiddudtgP AR6EEAC CON GH,| WO Garidio bargl, THetebadytlicpr subktitetedi @ient .
When t he conpounds are enpl oyed for the above utilities, th be
conbi ned wi t h SebsBUEd hsteEoGypliey nalkexys i anyloxy, substipytedy alky ¢  akdcaghony),

excipients, f %ﬁﬁw, Qikylaing 4t Bhio. diThdi8 BhtRtiRBHs b }Jé Lﬂﬂ&he@ﬁdan%grlbgﬁ

adm ni stered oral I'n such forhs as tablets, capsul es, dispersi
powders, granwf elkyl, alkenylisqrealisinpihgroup preaided ithat theoattaghipamp lconstiftesna stadeit 0. 05

to 5% of suspepdi.ng _agent.. s R i LD 1about 10
o 50%of - SugaPeHan ARy pEEE el A i Bhabluo [t o SERE Sysncf OB 0V 30
et hanol , and trh§ bkialsingleGing oa hedtiphr abinytici rings fised arlinkef togéther ds sudchnhaat abl e
sol utions or suspensi ons cont i ni. from about 0.05 to 5% suspendi agent
in an i sotoni ceedeRAt %gﬁfﬁﬁa&' %@Wﬁ%@ﬁ#‘@ﬁ%%egﬁmﬂﬁy sﬁ%f‘ﬁlaillﬂ? f or
exanpl e, fromaahakbupdSintiQde i tar® e QGnitedd @0 AGkdnyIe naptihyddibphényl, Nariigybi nat i on

with the carrier, nore 25 usual |y between about S% and 0%’bé' wei_‘%ht. The
effective dosAgeahydronsphthyle phergpthiyi. e rithe demm) oipBRItWed, 20k it 2 A8 3 1B the |

parti cul ar _CORAAhaRp oA lfouk BbetIRERs BomAHTaRp Ui atnl 08, BRVE [ Y

of the condition being treated. wever, in general, satisfactory results
are obtai 28d Wnamine, dlypeyglodikyloalkenyk alkyrdnalkaxy, arylexagnbstifuedalkylomt a

dai ly dosage @ [ b ot . ab Q I ”» wei ght ,
preferably gi vaielﬁfcﬁnn’g'iv%iecégagéeag(yﬁ%n@t gy%g}ggt rfgméalg&g f(}jlgf%m P 230%)&1

sust ai ned rel éeein foodeschisy anstable 4-artq@-manheradsmonidogclic odrad sthblel sulticycB8 dosage
is fromabout 1 to 100 nyg, .preferably fr. about to 80 ., Dosage, forns
suitabl e for iEEICKEF rﬁ‘gg"lﬁ sttuted, papfially Jnsatyrated, of ‘gﬁﬁuﬁgﬂ%fmf}*{ Betive

~ conpound i n i rdohgieRd 6f cebidh)didihisCandl frdin anS @) fotlr Reterbatims Selédied fid@and peapl y
acceptable carrier. This dosage reginen nmay be adjusted to provide the

optimal t Rér apranding N.dd0A Seatomsy Thy N apdrp jappmseay die gidied dBehefeoexclifray be
admi ni st ered %g lao g{d‘;}g&%gmwme,rhﬁ P HRRR ity SHaBbJelleliRAUfeRsoGelid Mk cat ed
by the exigenciés of the therapéutic situation. These active Conpounds may
be admi ni st er dsifusedatol ap axg ringl [Thadetsrocyckic riag anay be atthohed ahenydetespatom or
subcut aneous rgutes. Sol i [ri i e . t I Lum

i CPRE Sromspiovia® Reire i Moy ARGl laBF M pbRl 1T

phosphat e, el 0se, sucrose

~carriers inclygepdO ischele] | forwadxetple poleytattyidsofirme Qdipecidingl, rpiperdzimgl, ¢ 2-
surfactants and edi bl e oils such as,corn,. peanut sesane 0ils,.as are
appropri at® t P*PHeeKmY L %zeﬁ‘f‘ﬁt Wé"&@ql?y@e “f“ﬂgﬁ‘@ i BYft ygnayrﬁpéy ’pé’?’?’i"@ﬁﬂygr form
of ~admi ni st r atgyRik G051 §xashlyl Ad§odAI,S nidksHoBRR! irldylyR nipligaliad, | thieh1e furyl,
preparation of pharmaceutical conpositions may be advant ageously incl uded,
such as flavoring agents, coloring agents, preserving agents, and
antioxidants,. for exanple; 15 vitamn E, ascorbic acid, BHT and BHA. The
preferred pharmaceutical conpositions fromthe standpoint of ease of

- preparation and adm nistration are solid conpositions, particularly tablets
and hardfilled or liquid-filled capsules. Oral admnistration of the
compounds is preferred. These active conpounds nmay al so be adm ni stered
parenterally or 20 intraperitoneally. Solutions or suspensions of these
active compounds as a free base or pharmacol ogically acceptable salt can be
prepared in water suitably m xed with a surfactant such as

hydr oxypr opyl cel | ul ose. Di spersions can al so be prepared in glycerol,

S " Y - o



The pharmaceutical forns suitable for injectable use include sterile
aqueous solutions or dispersions and sterile powlers for the extenporaneous
preparation of sterile injectable solutions or dispersions. In all cases,
the formnust be sterile and nust be fluid to the extent that easy syringe
~ability exits. It nust be stable under” U condi tions of manufacture and
storage and nust be preserved against the contam nating action of

M croor gani snensifeiands Bagb@ichdl ap T ery ca 34 be a
sol vent or di sperS| on nedi um cgnt al %lla;l (%r gﬁaégrr%w(’hn?;\}a OX’SPhai‘Rﬂ (e.qg.,

gI ycerol , prdifAuER yéﬂ y’Elgg tesnd' subsqtgltqd lpnhdry@bhﬁ’l BNneed) hefei )o d&éhb@mee

m xtures thergahocyaitdjnes 3 e | I . owi ng exa Ies illTustrate
preparation of conpounds %@?ﬁ é”een oRre su E‘ﬂm%’ﬁm om the group

2- (~- Ami no- 5-Whgninchides halggeon EN; Z)H)fNO{) aﬂmﬁxﬂaudyl Qﬂbi@xftuted gl

~2-am no- 5-br nz i,d (10 in dr THF 63/ alksytreated
at -78 C undg‘éﬂgﬁtrgj&gﬁ%ﬁft Ken ’OIW#0%tH’9’%ﬁgn Ffuh’ﬁeér@liwbey,ln

.ether (3.0 MkyBarboyl, éll?)@cammy)a;lky'ahﬁmr@,a&ﬂm ThedeHf © warned to
arrbl ent tenpefat stirri n%yf or 48 hours underanfél@‘?r Zg‘%ﬁéa‘?ﬁmt hen

t
poured into a Cof rat°(5h"58RI EBEONPe Btiere Ry ig kA substitutedoaliod.i Ghe (emO‘anylo)cy” Fhe

m xture was 1Sediurdin 3 ref@CoWhd 0 ro oI ution and
ethyl acetate (300 m_a was _ad bRaé]bI&ﬁ)éngréaﬁ:l cagﬂaye Q%Xg‘geé e'eﬁ’"and |

aqueous | ayer angear a@t'@éd Wietein tst refér tc tteaRE€O( gvoixﬁow’ﬁbae R'I}Behn@prgpl ned
organi c ligyek ne and dr After renoval of
sol vent |ln vggbligme?he Fesi dud }v]\%l?c |’se'ﬂfe‘ﬂ)§)erﬁm(s‘$/9‘?% éod}éﬂ COPRgRoup, _
chr omat ogr ap Wel(eﬂb)saﬁe'l et hrjabmaedewayle/rﬁe rmtemBioMRy1? rdfdrs WH éé’oé‘%’%;

"H NWVR

b henyl f te solid (6g, 578
( E%ggg) egy7) %&)%Maﬁm g9 h "@Lﬂf}}g)ll X Eso ‘IHEFi glbglkgrogpé)— contaning ong§tdiz) , 6.
51 (d, | H, dight Grbbnkdzgms, %hith i be Siler sa!me%% dff%r %!ﬁ%ﬁtb& 9531 &gangﬁgl% EXAMPLE

2 25 6-Bromo:-4 ghdlnethvl 1, 4- di hvdr o- benzol d

sol ution of 390 %mf?ﬁfnét%o%mwyw pefﬂSEOGEB(‘JIBgndVﬂemM) in dry THF
(150 m.) 1svas addethel ( no nder

" nitrogen. The reactlmoglﬂﬂs??fgghs\?va“g ggtzce be ﬂ]’g@?%i 8"3‘5’% H%’ chRReS; 0| vent
was renoved ikstipedibslontd t he resi due was dlssolved in ethyl acetate (100
m.). The solution was 30 washed with 1N aqueous hydrochl oride sol ution
(2x40 L), brine (20 nL), and dried wwth MgSO4. After renoval of solvent in
vacuo, 6-brono-4, 4-dinmethyl-1,4-di hydro -35 benzo[d] (1, 3] -oxazi n-2-one
was obtained as a white solid (20 g, 100%: np 199-200 C, 'H NVR (DMSO d6)
S 10.32 (s, 1H, D20 exchangeable), 7.48 (d, 1H, J = 2.1 Hz), 7.43 (dd, 1 H,
J =8.5 2.1 Hz), 6. 84 (d, 1 H J =8.4 H), 1. 61 (s, 6H). EXAWLE 3

(1, 4 Di hvdr o-4, 4-di nmet hv! - 2- 0zo- 2H 3 1- benzozaa3n-6-vl )boronic acid To a
sol ution of 6-brono-4, 4-di net hyl -1, 4-di hydr o-benzo[ d] [ 1, 3) oxazi n-2-one (2g,
7.8 mmol ) in anhydrous THF (60 nlL) was added a solution of n-BuLi in hexane
(10 M 2.4 nL, 24 mol) at -78 C under nitrogen. After stirred at -78 C for
30 10 mnutes, a slurry was obtained and treated with triisopropyl borate
(6.5 nmL, 28 mml). The reaction solution was slowy warnmed to anbi ent

t enperature and quenched w th 1N aqueous hydrochloric acid solution (60
m.). Ethyl acetate (100 nL) was added and organic | ayer was separated, and
aqueous | ayer was extracted with ethyl acetate . (3x60 nL). 'The conbi ned:
organic layer was washed with brine and dried with 15 MyS04. The solvent
was renoved in vacuo and the residue was purified by a silica gel flash
chromat ogr aphy (ethyl acetate:hexane/2:1 ) to afford (

1, 4-di hydr o- 4, 4-di net hyl 2- oxo- 2H 3, 1- benzoxa2|n 6-yl)boronic acid as a
white solid (1.4g, 81 %: np 249-250 C, 'H NWR (DMSO-ds) 8 10.21 (s, 1H,
DZO exchangeable), 7.90-7.95 (br s, 2H, D20 exchangeable ), 7.67 (m 2H)
6.79 (d, 1H, J = 7.8 Hz), 1.61 (s, 6H); M5 (ESI) 20 miz 222([ MtHI+, 87% . ,
EXAMPLE 4 6-(3-Chl oronhenvl)-4. 4-di net hvl - 1. 4-di hydrobenzo [d][1, 3] oxazin
-2 one (Procedure A) 25 A mxture of ' .
6- br ono- 4, 4- di net hyl - 1, 4-di hydr o- benzo[ dJ[ |, 3Joxazi n-2-one (1.5g, 5.9
mmol ), 3-chl orophenyl boronic acid (1.83g, 11.7 mol),

tetraki s(tri phenyl phosphi ne)-pal | adium (0) (0.35g, 0.3 mmol), and sodi um
carbonate (2.48g, 23.4 mmol) in a mxture of DME and water (40 nmi/10 ni)
was degassed to renove the oxygen and then heated at 85 C under a bl anket
of nitrogen for 3 hours. 3 0 The reaction m xture was cool ed to anbi ent
tenperature and quenched wth a saturated agueous amoni um chl ori de
solution (20 nmL). Ethyl acetate (50 nL) was - 36



added and the organic |ayer was separated. The aqueous |ayer was extracted
with ethyl acetate (3xlI5 nmlL). The conbined organic | ayers were washed with
brine and dried with MySO4. The sol vent was renobved in vacuo and the
residue was purified by silica gel flash,chromatography (hexane:ethyl
. .acetate/2:1) to afford 6-(3 5 chl orophenyl) 4, 4-di net hyl -1, 4- di hydr obenzo
[d] [ 1,3] oxazin-2-one as a yellow sh solid (1 49, 82%: np 158-159 C -
"H NVR (DMBSO-d6) 8 10.31 (s, |1H Dz(@Bohenleangeable), 7. 75 (s, 1 H, 7. 61
(m3H), 7.46 (t, 1 H 3=7. 9 H), 7. 39 (dd, 1 H J =7.0, 1.1 Hz), 6.96
(d, IH J=8.6 Hz), 1.68 (& 6H); Anal. Calc. Forrg, 61 i,4d1Vv02~0.1 H20:
C, 66.37, H 4.94, N 4 84 A Foupdr C 66. 14, 4 : 4.71. 10 EXAMPLE 5
6- (3-B rono-5-fl uor onheny 4-di Fmﬁﬂﬂ\THFlttﬂz %enzo fdl | 1,31
oxazi n- 2-one (Procedure @ i
(1, 4-di hydr o- 4, 4- di netRy1™™A0XaH2H 3, 1- benzoxX®zi™me«8B~ yNjporonic 15 acid
(2.22g9, 10 mmol), 1, 3-di breyo-5-fl uorobenzene (3.Rpg, 12 mmol),
tetraki s(tri phenyl phosphi' ne) pal | adi um (0) (0 6gR50 R2 Rmml ), and sodi um
carbonate (2.2g, 21 mmol) in a m xture of 3 i (70 m./15 L) was
degassed to renpve the oxygen &RTHRC, heate r a bl anket of
Ied to nmbi ent
t enperature and quenched with a 20 saturat &8 Qe SN ni um chl ori de
solution (20 nL). Ethyl acetate (100 nL) was addpd ahd organic | ayer was
. separated. The aqueous |ayer was extracted with ethyl' acetate (3x30 ni).
The conbined organic layers were washed wnth br Rne Bnek dried with MySOA.
The sol vent was renoved in vacuo and the res > ur|f| ed by a silica
gel flash chromat ography (H@%Pd(m%yﬂlaz%eta 1 ) ‘gl ve 6-(3-bronmp-5
25 fluorophenyl)-4; 4-di net hyd J,télwgleg%dr obenzi ]ék@ in-2-one as a
white solid (1.4g, 40%: np 182-18 Z(e; d 10.36 {s, 1H, D20
exchangeable), 7.78 (s, 1H), 7.58-7.65 (m 3H) Ry. 49/ (dd IH J =8.3, 1. 8
Hz), 6.96 (d, 1H, J = 8.5 Hz), 1.69 (s, 6H); ' 9F- NI\}EQ (DVBO- d6) b -112.46
(m 1 F); M5 (CQ) mz 352([MHl +, 78%, 350§[Mr+ 59 . Anal. Calc. For

C~6H, 3BI FNOz: C, 30 54.88, H, 3.74, N, 4 ofh) Vb 4. 83, H, 3.82, N,
3. 95. -37 EXAMPLE 6 5 3-(4, 'HBUETrhiEtEmMe)sZ 0ao di hy r g 2H benzo f d 1 f
1,31 oxazin 6 yl) 5 fl uoroben;@g t,{l,#]e A rrr%,

6- ( 3- br ono- 5-f | uor ophenyl ) - 4, 4- di net ensz[1N3) oXazi n- 2- one (lg,
2.8 mmol ), zinc cyanide (0. 2g 1.7 nnDI) and H

tetraki s(tri phenyl phosphi ne) -pal | adium (0) (0. 25 0 mmol) in dry DVF (20

nm) was 10 degassed to renmove oxygen and we XNed at 85 C under a
~ bl anket of nitrogen for 6. 3vEnGdPELu FHEOy eactl was cool ed to room
“tenperature and poured onto g, &q‘ g@furat Fed i OlUS a ium chl ori de
solution (100 nL). The vvhlte preC| pltate appeanyd ad collected on a

filter. The white solid was washed with distillgsg wa;'er (3x20 nmL) and
di ssolved in a mxture of ethyl acetate (10 nmL) and 15 nethanol (10 ni).
The solution was applied on a pad of silica gel and el uted wnth a mxture
of ethyl acetate gog N \V r enov
3- (4, 4di net hyl - 2- oxo- 1%@9%%5‘?%% ’b{ggzof’g U[“ﬁs a'?YEWn%" ?ﬁe)gegerﬂl}hor obenzo
nitrile was Dtﬁqumbﬂeraslomg/\thesmabblcnnbmgre‘éguoxﬂé%)ﬂnarme;QS&2@40 ate_),

92 (m

"H NVR, o 4 3 (s

1), 7. éggﬂs &%éd%’?"z‘%' bfi‘—ﬁ“ @ e{‘ga“visrﬁ‘?chﬂss%ﬂm( fBBI(s 6H) :
' 9F- NVR (DI\/BCt, ©6 ) lflent k:oxipﬁn@ﬁreém@ silchRos auMiy gﬁ)lug wHich c296¢ M’fwe fo £\nal .
Cal c. For CHQ%ENZOZ: C . 68.91, H 4. 42, Found: C, 68.8 , 4. 58,
N, 9.14. renposutable in Aberconpling |reazu®;)owa§ treai¢chyith o EHablenczrga:(odl | 131
oaazin 6 vl)mbfaile ) 0
(20 i ydr proAODeRRR, % £ SREM] MEagBlt D ShortBImPUBARLEE sob b which 4
4- br ono- 2- thmdﬁ%hébﬁp polimited to, FIE or etherfotgivetdrthopmimesitbisol QUindermaed i n

Exampl e £y 0 1 deconposed 30 ' H NWR
(CDC13) 8 8. 32 (’ “ﬁ“i @8 exc%’angeaé?g")" i 7&36(&9 ro ,‘eﬂmgfimse HXR8 7. 61 (d,
1H J =1 .4 H), 7.43 (dd, 1 H, J = 1.9 Hz), 7.29 (d, 1,H, J =1. 8
Hz), 6. 85 (d, -38 1H, .| :8.2 Hz), 178(5 6H); M5 (El) mlz 283
(IMH -, 100%: Anal. Calc. For C, sH 2N202S~0.2 H20: C, 62.57, H, 4.34, N,
9.73. Found: C, 62.48, H 4.31, N, 9.64. -39 EXAWPLE 8




6- ( 3- Chl or ouhenvl ) -4, 4-di net hyl -1, 4-di hvdrn-benzo f dl 11,31

oxazi n-2-thione A m xture of

6- (3-chl orophenyl) -4, 4-di net hyl -1, 4-di hydr o-benzo[dJ 5 [1, 3] oxazi n-2-one
(0.15g, 0.5 mmmol) and Lawesson's reagent. (0.24g, 0.6 mol) in anhydrous

o- Xyl ene was heated at reflux under nrtﬁbgen for 3 hours. The sol vent was
renoved and the residue was purified by a flash chromatography (silica gel,

hexane, St SEEHELR) Gy £ NA Sefhitabl b P BN 0L (00

7.78 (t, 10 lcdddending 4gen®7 skth) as 7car®3yldmﬂida2(om rihbbgenez dltt@tWtcaernaH; g =17 8
Hz), 7. 42 (d Ol B (EI)
Mz 303 (M, TB%%FQ"’%‘B? lpmsm@%ﬁonpgﬁlgfsol’v e stier BT cateﬁﬁmii‘éff TARSINgG 3 "6,
H, 4.64, N, A4fbrhrodfteiperdture 636587, The dtylatzon d¥berkoRetin-2- 5nd§>$ﬁtM9laE #can

(4, 4-D net hyl - 2-t hi oxo-|, 4-di hvdro-2H-henzoldl f 1 3] oaazin 6 vl)
hi ophene- 5 cbe piEsstad by gaqgusrrp%t g regetions including Suzuki, Stille reactions. These

4, 4-di met hyl < 2n0%R- clmﬂmqwé%ﬁreahﬁ ﬁ%@%&é&k of trénsticR AR Satalyst, e.g.,

(
| ) -t hi ophene-2-carbonitril and Lawesson's reagent
(0.38g, 0.96 Q@ladmmlqr riigke cnf@nou&xynhesrétmalgmbaud Phep, dppf, drpeuerder

puri T1ed by PPIHES sl PONKE s Bla BRI BRI MRS, 1

to afford t hemiciebblalmmag&mmg asryhbqrmiid: amd,smyli;tdm(aﬂés mrg;ylaﬁﬂzc)cnmppmﬁms- 243 C;

4-
t

4-
y

"H NWR { O ds 0.e 50 (d = 1.2
H), 8. 3 dco lea w1§1 ge 3Dé ﬁ a?ga%gie 1s7dee%§ &fx E_eaﬂlonJ the 8 0 25
Hz), 1.69 (S, c&xlﬁl)nom)i\/ssefdﬁms) maixde 30t a:(e(ﬁdtﬂmmeaqe%odnﬁ\micarb&adt@ soffiafn
C15H12N20Ss2: C, 59.97, H, 4.03, 9. 33. Found: C 59.67, H, 3. 85, N, 9. 14.

EXAMVPLE 10 6- Brfmtezw@rt@%ﬂ%tﬁﬁwha&e haripmy, Garpenalse AL gOtpssm, agetate. 3The miost
oxazi n- 2- t hi opgnmdhy Qeked Vs r&RAER incl

6- br ono- 4, 4- di rret%ﬂ 'ir:siedzfsdl hydrno beérjrzo[d][lm%}ld(i)igbﬂzr?% %I?g ésr?gmfgnm%sson S
reagent usi ngethzhrel rﬂME,aﬂhw,@cabnEnam:@urQ of abovel §pleeptsandmiatee Thd ¢oaiplingp

3= 65, 1 TR by byl e o i REEMRROROGE or ity 1y T

1.76 (s, 6H) teh(ﬁex(aﬁke)srmgmgml(obmmﬂme;at&@% 95 AT 4 ([M+H] +~ 1009) . EXAIVPLE 11
3-f4.4-D net hyl - hi oxo-1. 4-.di h dro-2H—$enzof PFPh‘ll ]hox zin-6-vl)-5
f1 uor obenzonitri I eﬁﬁ‘g‘aﬂf‘%ﬁg‘t OPESSEH dgo & pygiepphile suc tonic 3cid

3- (4, 4-di met hyshick e ®e kofipiet mr@-a:lrmﬂa@[d&o&rlapﬁkoré@z'aayr%ruhﬂde%rfiruorobenzo

nitrile and Lawesson's reagent using the 10 procedure of Exanple 9, as a

| yel | ow sol i d: iodidg-to ywld>4 emploxg:thersompling syaction condition as desppibedgbaw. (e, 1 H),
8. 02 (d, ] 4 7 = 8.92
Hz) , 1( 712013,W %1‘116 : r%“(ifpgﬁ%m n51 ?ﬁ?"g%’fm%] i";ﬂrﬁ%‘%% “itr}%;%’ g‘%ﬁﬂ’% ."téff"“. olrl |

C'H-3FNzOS: Greaget, 37g., M:Buli,11) a MonBox7 solFamirsdch @& ToH. 86 ethler fauomd By, 8.61.
15 EXAMPLE 12 3- H be

1, 31oxazi n- 6- Wi‘&“‘ﬁeﬁkﬁ 6?ﬁ°{i?'1 ‘i°é“%‘8\“ rrr'mr“éfd%r eg"‘mp‘z‘ﬂe Seh' a3 t“methyl borate,

(1, 4- di hydr o- Hiisbprdippietdte,- ot £ino cAbhdE, - temperansred irtngingy o078 PCCloabmh ( 2. 229

+-10 nmol )) 3-bronobenzonitrile g ﬁg gﬁ 2 mol )

tetrakis(tri plERSRIMFOLISR, %ﬂ"a BrfnSH ”@@08@'“30592‘ nmol ), and sodi um
carbonatey0 {2.2g, 21 mmol) in a m xture of DME and water (70 nmi/15 ni)
was degassed to renove the oxygen and then heated at 85 C under a bl anket
of nitrogen for 3 hours. The reaction m xture was cool ed to anbi ent
tenperature and quenched with a saturated aqueous anmoni um chl ori de
solution (20 nL). Ethyl acetate ( 100 nL) was added and the organic |ayer
was separated. The aqueous | ayer was extracted with 25 ethyl acetate (3x30.
m.). The conbined organic | ayers were washed with brine and dried with
MySCa. The sol vent was renoved in vacuo and the residue was purified by a
silica gel flash chromatography (hexane:ethyl acetate/1:1) to give
3-(4, 4-di net hyl - 2o0x0- 1, 4- di hydr o- 2H benzo[ d] [ 1, 3] oxazi n-6-yl ) -benzonitrile
as an off white solid (0.7g, 25%: np 236-237 C, 'H NVR (DVSO d6) 8 10. 34
(s, 1H, DzO 30 exchangeable), 8.21 (s, 1H), 8.02 (d, 1H, J= 8.1 Hz), 7.79
(d, 1H, J=7.7 Hz), 7.60 _41 _ '




7.70 (m 3H), 6.98 (d, 1H, J= 8.2 Hz), 1.71 (s, 6H); Anal. Calc. For

C'H, 4NzOz~O. 1 HzG C, 72.89, H, 5.11, N, 10.00. Found: C, 72.75, H, 5.05,

N) 9.65. EXAMPLE 13 5 3-(4.4-Dinethvl-2-thioxo-1.4-dihyd ro-2Hbenzo f d 1

f 1.31 oaazin-6-yl)-benzonitrile A m xtﬁre of

3- (4, 4-di net hyl - 2- oxo- 1, 4- di hydr o- 2H be %’o[ d][1, 3] oxazin-6 yl)-benzonitrile

(I g, 3.6 nmmol) and Lawesson's reagent (1.8 g, 4.3 mmol) in o-xylene (30

- m) was heated at reflux overnight. &af @gqgti on m xture was cooled to room

tenperature, poured igto ethyl acetate ? m.) and washed with 1 N HC

(2x20 nL). 10 ' The or c |layer was dried over sodiffeim Jukfate and

concentrated. TheXke WeCARR purified via flash o8 'gphy (silica

gel, 20% et hyl acet exanefl)tR"QLOX

3-(4, 4di net hyl - 24 ANQx2 Iiz-d'i—hyd'r'o-—%hl-—b-e-lmf&],{ ,

le (0.21 g, 20% ds alwhi e s@iRMoBg ThFsre3 NG ~H MR (HWEBRI6) 8 12.3 (s,

1H), 8.24 (s, 1 |—|),183705 (d, 1H, J = 8.07 Hz), 7.82R%d, 1 H J = 7. 68 Hz),

7.74-7.64 (m 3H), 7.14 (d, 1 S1H J =8. 78 Hz),gl. J1 (s, 6H); M5
(APCl) mz 295 ([M+ H+) 100%; Anal. Calc. For C, H S C 69.36, H,

4.79, N, 9.52. Found: C, 68.35,KCBt-C¢%‘QIHFN, 9. 20 Potency in

the rel evant assays The conpounds o S vent i re ;j:t&d in the

rel evant assay as descri bed bel ow and their po i e range of

0.01 nMto 5 uMin the in vitro assays and 0.001 tql 300 ri‘rg/kg inthein

vivo assays. The selected exanples are listed in Talfl e IHbel ow. 25

-42Table 1 Rz R3 R~ "ON S H5 Conmpound R, Rz R3 Ovulation hPR Cv-1

| nhi bition ECso ED, oo (m ~g) 10 1 3-chl orophenyl Me Me 0.65 ND* 2

4- (2- cyanot hi o- Mchgmeda dlustraséscanditpmativepBroastelnaiirp- thl the bénzodkinbkess 1 ND

phenyl 4 3-c - 2 0, 4** 20 * ND, not. determ ned; ** al kaline
phosphat ase @%%?&é%hﬁ%mﬁﬁ 1508 tF&%drg{I}li‘Bﬁmgf"i@;@(%ﬁga@@)é@mtg@vgf this
assay is 6he giapeinethdiag ibonnetf lipitalyes blshoxn sdrb@nt rtdxpT ABRSYRlRRRY POt ency

by using a c olj feration assay in 25 T47D cells. A conpound's” effect
on DNA synt hgéljlbg'g'lﬁ’ FIa¥Y 53‘8’8{‘3qu°§ methoxys eareany! inrosuitable splxer sapl andHFods used

in this assaycasririks witl drowkhou® préskr@¥td? 7Bk Wik %/EJV% (dF a5 4n 4¢3 BCO
BRL) suppl enented with 10% (v/ y)p fetal bovine seerrum alr?o thAera%s Qn &%

i nact i vat ed) SCHBI8E] nhepEsiecied griline is thymtgater withaepitablnrgano mnallireaddn ut aMax
(G BCGO BRL) suclﬂ-as-Bﬁ-gaﬂB'Iﬁ-ﬂﬁm@EéHt w&qg%ﬁq@ggﬁsﬁ He saalme fashion as to prepare

10 compound 2 to give the carbinol 6. The treatment of 2a with a suitable base such as

0

ni

potassium f-butoxide, »-butyl lithium, potassium hydroxide in an appropriate solvent
such as toluene, THF, alcohol under an inert atmosphere such as nitrogen or argon at
the temperature ranging from room temperature to the boiling point of the relevant
solvent to afford benzoxazinones 3.

15 Scheme II describes the procedures to prepare benzoxazinones bearing two
different substituents at position-4. The Weinreb amide 8 can be prepared from an
appropriately substituted isatoic anhydride 7 when treated with N-, O-
dimethylhydroxyl-amine hydrochloride salt in a protic solvent such as ethanol,
isopropanol at reflux under an inert atmosphere such as argon or nitrogen. Coupling

20 of amide 8 with an ary! 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



Medi um (MEM (#51200- 038G BCO, BRL) phenol red-free supplenented with 0.5%
5 charcoal stripped fetal bovine serum 100U/ nl penicillin, 200 ng/nl
streptomycin, and 2 mM G utaMax (G BCO, BRL). c. Cell culture Stock T47 D
cells are maintained in growh medi um For BrdU incorporation assay, cells
are plated in 96-well plates (Fal con, Be#-on Dickinson Labware) at 10, 000
10 cells/well in growh nedium After overnight incubation, the nediumis

“changed to tr . dium and ce .are cultured for an additional 24 hr

before treat n&%%&%tﬂn&ﬁ‘ é‘o?ﬁﬁﬁ‘ﬂﬂg °gb&"ﬁ?bs%ﬁ%whwram@ptﬂﬁap@mmds| e

(100% et hanol eqr, aR§Bithivng Nalkyrlyithikal/Sa)1ithhiM) S &AW @fiéﬁu!h%o%gte- tpeatment
es

medi um and added to the cells. Progestin and antipro tin referenc
conmpounds  ar e "PRRTONGSHYAN surhas THIS progthes undercanrigert atnBispheié sugh ac argognkr at i on

of vehicle isnfrohedtat L8 g@% 9 m"i@r{xﬂe?aturgea!ﬁlofdsr E_ cgi )r%%f)%/ere?h’glg(g@gnl y.

Antiprogestins are tested in the presence o Frign fhe
ref erence prodetons 0 tyearbisol 11Tomare\effeaed bihteauaerafof 40 witkeat S o métigc Medi um

is di ded I l,ed wi,th. 10 mM BrdU (A h Life S ,
A1 ngton. el oREE S o8, ek ) el Foppas it 2 DErootofvent such
Prol i ferati ona\d&&yor/ttherhmdensh inért BinbsbHepdich g ardoll eor HFd et S7¢ &Ry ed and

Brdu i ncorporgtoi og i S _neasyred ysi r} a cell proliferation ELISA kit (#RPN
250, Amer sham 1% e@ffagﬁﬁ'eé!mﬁ@@l??(ﬂ ﬁ‘ﬁ“’f“b 1o garkimeli L b cans alsq de effedtédobrs .

Briefly, cell sedagtnfdfietbne &t 1 | B ' Lye for 30 mn,
fol lowed by incubation in ;grgli?oc_ki n%ﬁ&%ﬁgﬁl glr%g’. LEEP%X%%W%O‘?@%ce
backgr ound? PEABRZEeagENt Surk) as dithivm lydtiddy sodiumbordgidritiet i atshigabre! | s and

i ncubat ed for i inse hree times with PBS and
i ncubat ed wi t%&%ngk%hg-gh?‘ggreééﬂr%t ﬁ'gﬁﬁ“f}fe‘lﬁ@%ﬁq‘f? -°€‘1’1\9§5 A, 55 Fmpsphergin e 20 i n

dependi ng upotempératupo range fironi 0t°€stoetile boilipg poiEs of THaewdIveRt URinf cidsud el furic
acid is added a&ﬁnoefalghtov‘ﬁ-”d to storﬁ?ﬁcol or.reaction and optical density is
read in a pl ate T2adel® PG HESOMPRUALS of thissinyangon gan he)apapsiplished vekbs ul t s°
44 Square 1 oundersiag ségoneshchais oy uiitadoR!. NS Bl KABLARC SN
nonl i nearlnsdosqekgfl %sﬁ?onse .curve fitting for both agoni st and an agoni st
modes. Huber 53 DaRgtei i a jutable RonREoRA SRlvenk suchies TR dtspabtues ringgs. EC50
~or |1 G50 val uesorfddntRmpethated dsroem t he retransformed val ues. JMP software
(SAS Institute, Inc.) 1s used for both one-way 5 analysis of variance and
non-|inear dose response analyses in both single dose and dose response
studies. f. Reference Conpounds: Trinegestone and nedroxyprogesterone
acetate (MPA) are reference progestins and RU486 is the reference
antiprogestirl Al reference conpounds are run 10 in full dose-response
curves and the ECS or ICso values are calculated. Table 2. Estimated ECgp,
standard error (SE), and 95% confidence intervals (Cl) for individual

"~ studies 15 Conpound ExpECso (nll SE95% Cl | ower upper Tri negestone

10. 0170. 0030. 007 0. 04020. 0140. 0010. 011 0.01730.0190. 00l 0. 016 0. 02420MPA
10. 0190. 0010. 013 0. 02720. 0170. 0010. 011 0.024 Table 3. Estimated ICso,
standard error, and 95% confident interval for the 25 antiprogestin, RU486
| Cs095% Cl Conpound Exp(nM SEl ower upper RU486 10.0110. 0010. 008 0. 01430

20. 0160. 0010. 014 0. 02030.0180. 0010. 014 0.022 -45 ECso: Concentration of a
conpound that gives half maximal increase in BrdU incorporation with SE;

| Cso: Concentration of a conpound that gives half nmaximl decrease in 0.1
- trimegestone induced BrdU i ncorporation with SE 5 (2) Rat decidualization
assay The objective of this procedure is used to evaluate the effect of
progestins and anti progestins on rat uterine decidualization-and conpare
the relative potencies of various test conpounds. The materials and net hods
used in this assay are as follows. a. Methods: Test conpounds are dissol ved
in 100% 10 et hanol and m xed with corn oil (vehicle}. Stock solutions of
the test conpounds in oil (MazolaTM are then prepared by heating (~80 oC
the m xture to evaporate ethanol. Test conpounds are subsequently dil uted
with 100% corn oil or 10% ethanol in comoil prior to the treatnent of
animals. No difference in decidual response was found when these two

vehi cl es were conpar ed.




" The Huber M esti nat or—%

15 b. Animals (RACUC protocol #5002 Ovariectom zed mature femal e
Sprague-Dawl ey rats (~60-day old and 230g) are obtained from|laconic
(laconic Farnms, NY) follow ng surgery. Ovariectony is perfornmed at |east 10
‘days prior to treatnent to reduce C|rcu1at|ng sex steroids. Animals are
housed under 12 hr light/dark cycle and given standard rat chow and 20
water ad libitumc. Treatnent Rats are wei ghed and randomy assigned to
groups of 4 or 5 before treatnent. Tgst gonpounds in 0.2 nl vehicle are
adm ni stered by subcutaneous injection 1n the nape of the neck or by gavage
using 0.5 ml. Theranimabs are treated 25 once daily for sevenydays. For

: animal s are given the test conpg nds Hnd EC50

. testing antigrogestin
dose of progestye (5. 690/ KeorOtidnishe HAE rebily St tTine o eat ment .
Fol | owi ng deci d i i mul

ti o, —am el 0 e @ progest erone
until necropg) . per. d. D sin 30 Doses g paxed based upon
ng/ kg mean group kpdy veight. In all studies, a confrol 1gr oup Neecei vi ng
vehicle is included. Determ nation of -46 dose- responsé curves is carried
out using doses with half log increases (e.g. 0.1, 0.3) 1.0,83.0 ng/kg). e.
Deci dual induction Approximately 24 hr after the th|rd injection, 5
decidualization is induced in one of the uterine hornss by ratching the
antinesonmetrial lumnal epihipedeprapastidnagop! unt 2l 3
contral ateral horn is not scihMEGRessagetesIeNYeS as g
Approxi mately 24 hr foll owng the T1nal TTEMnent ,
C02 asphyxi ati on and body wei ght measured. Uteri gg TS q and trinmed of
fat. Decidualized (D-horn) and control (C horn) uteri§g
wei ghed separately. f. Analysis of Results: The increase im weight of the
decidualized uterine horn is calculated by D honf G hory) and,l ogarithmc
transformation is used to moximze normal | ty and honog
o Deat Bght t eyl
observations for both dose- response curve fitting a
variance. JMP software (SAS Institute, Inc.) is yges Qot h oneway ANOVA
and non-1linear dose-response analyses. g. Ref erenée Cdfpountfs: All
progestin reference conpounds were run in full dose20 fespopse curves and
the EC50 for uterine wet weight were cal culated. Table 4. Estinmated ECso,
standard error (SE), and 95% confidence intervals for |nd|V|duaI studi es
25ECs095% Cl ConpoundExn(nmg/ kg s c¢ ) SEl ower upper Pr ogestser ove}8. 500. 774. 21

7.2026.211.124. 41 8.76 . ) - Ket odesogestrel 10AK10A020..0
© 0.1620. 100. 050. 11 0. 2530. ééélem Le streF
40 46

ng wsansformed :
g-way anal ysis of

| 0. 080. 030. 040. 1620. 120. 020. 090. 1730. 090. 020. 060 135 190. 020. 060. 14MPA
10. 420. 030. 290. 6020. 390. 050. 220. 6730. 390. 040. 250. & 10| e BiH; Esti mat ed
average ECsostandard error, and 95% confi dence, intervil s fg{ dose-response
curvesof 3 reference conpoundsl1l5 EC5095% Cl Conpound (ng/ kg

) SEl ower upper Pr ogest erone 5. 620. 624. 557. 003- Ket odesogeagrel ]
0. 100. 020. 070. 14Levonor gestrel 0. 100. 010 080. 1220 ,Jabl g 6. "Bel’i mated | Cso, :
standard error, and 95% coﬁj f‘gg’g“f’a 'val for the r st i RU 486 25

| Cso 95% Cl Corrpound Exp ( Wever upper 21 0.07
0.05 0.96 . 2 0.14 0.02 0.08 0.27 30 Concentrati oR: centration
in assay (default-ng/kg body weight) Route of adm ni st atl onH Roft e the
conpound is adm nistered to the animals

12

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

5 reagent or Gringard reagent in a suitable solvent such as THF or ether under an inert



-48 Body wei ght: Mean total ani mal body wei ght (default-kg) D horn: Wet

wei ght of decidualized uterine horn (default-ng) C horn: Wt weight of
control uterine horn (default-ng) Decidual response: [(D C/C]x100% 5
Progestational activity: Conpounds that _.induce decidualization
significantly (p<0.05) conpared to vehi'éfe control are considered active
Antiprogestational activity: Conmpounds that decrease ECso progesterone

i nduced deci datmbiphedel @Bh [ . f ut.eri wei ght :
‘Concentration of p}:10 oungl"11 ?%2{1 bgrﬂi\%g%&g}é‘gﬁa%rerrg%%wg%oﬁ e%ge§F%r°8&r dual
response (def tﬁ@P@"ﬂW asgblusrr@sé if Seheme Hil.i Benzogitrijéil4 cAidieaestily pidp@ird Gont Onpound

‘that gives hal] Cr e s}g'aﬂu - esterone i nduced deci dual
response (defaul p?%?%‘a Sqﬁﬂ uc él‘"ﬁ&é% 9%7"?%1“@91? usigg Ia§“1Fail?leThe

obj ect of t h|®upls'$ayaatlsnEmh@tﬁm%ﬂsmtﬁmw%&dmu@gﬁ§ﬁﬁﬁlhpﬂﬁh
ant i progesst ad{7s E%FOtenC basedggn its effect on PRE-I ucrferase reporter

activity i F theqrenaration pEthe Weinfgh smige$mn PR and PRE- | uci f er ase

pl asm ds. The materials nmethods used in the assay are as follows. a. Medium

The growt h medium was as follows: DVEM 20 (Bi oWiittaker) containing 10%

(v/v) fetal bovine serum (heat inact sswaben), 0.1 mM MEM non-essential am no

~acids, 100U m penicillin, 100ng/ M streptomycin, and 2 nM GutaMax (d BCO
BRL). The experi mengsal rre?i'}ym was as follows: DVEM (Bi oWittaker), phenol

red-free, congali /-.e 10% v) charcoal -stripped fetal Bovine,gerum

(=

(heat-inactivate@ N M VEM neB@E3E NuicD3 gnmi N\ s PO/ L
penicillin, 25 10rrg/ st r ept orpagh, DMEASD, A2 ut al BCO BRL). b.
Cel | culture 197 i on treatnment and l'uciferase § 5t ock CV-1 cells

are mai ntai ne&3i n gyowt Nnedium Co transfection iy o> g 1.2x10
cells, 5 ng pLEM plgsm d WHah hPR-B i nserted at Sphl an NBjtes, 10 ng
pG.3 pI asmd with tWw PREs upstream of the 30 |uciferas®&,sequence, and 50
ng sonicated calf thynmus” DNA as carrier DNA in 250 m . El ecigoporation is
carried out at 260 V and 1,000 nF in a Biorad Gene Pul ser 11. -49 After
el ectroporation, cells are resuspended in growh mediumand plated in
96-wel |l plate at 40,000 cells/well in 200 ul. Foll ow ng overni ght

i ncubation, the nediumis changed to experinental nedium Cel lrg are then
treated with reference or test conpounds in experimentds nmedi um Corrpounds
are tested for antiprogestational 5 activity in the :
progest erone. Twenty- f ourRelr or BeMeX; 0 degpeen Grant | t he
cells are washed three tines with D PBS ( CGO, BRL)
lysis buffer (Pronmega, Madison, W) is added to ea Y \
are shaken for 15 mn in a Titer Plate Shaker (LaB3Ling Insthument, Inc.).
Luciferase activity is nmeasured using |luciferase reagengs froHFProrrega 10

c. Analysis of Results: Each treatnent consists of at Ieast]04 replicates.

Log transfornmed 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_ysed_ to dowwei ght the effects of outliers. ECso or |1Cso

val ues are cﬁ?lf’@ﬁ‘PéYé’GPIFﬁsémaPWéaqhéPrmmazi@msawnba lov erfluefdallgr € ( SAS - . .
Institutey | &b alysrs of variance and

non- | i near resggﬁ?gaaﬁggﬁgg—ggg SQ H%n?‘gb?ger@%éyl o ARAPPToBRE Spbstipiied and

t ri megest onechigreanilint ckSe wee ppoteges witha axntiblRLﬁerﬁcti\& g{a@p Is6éte hE PRAloy]

anti progesti refere ounds are run _in full dose20 response
curves and the rél oF digtert; bﬁg'gp’%‘fag%gmért‘ég‘(‘f%l"ﬂﬁ"@?éﬂhnel'leﬁdpé sgitablessolvesit ed EC50,
standar d errsh @Sicktonitile] 2&tdne; TPF, HRMGIENd dHRHIY Hr S ikt fahence
progesti ns frc thr i.ndi vi dual st ud?es 25 Corrrgound If)(éf%éggﬁ(ﬁﬁ% SE95% Cl

| ower upper P& Fde an watghunsonen mery amwrnlmsumg@am@m 8@ gen at

0. 50130. ¥86 et ured tan@ind a_lb o 0020,.0066
0 008520 0081?.8)1&30030 I %%%Q C'i@g@sé ASsudtiPBa62 B4 3404 carbonate,

um bxcarbonate or potassmm carbonate may be needed when the reaction

S drscarded
ul of cell




- 50 3 0.0067 0.0003 0.0055 0.0082 Table 9. Estimated |Cso, standard error
(SE), and 95% confident interval (Cl) for the antiprogestin, RUA86 from
three individual studies 5 I C 5095% Cl Conpound Exp(nM SElI ower upper RU486
10.0280.0020.0190.04220.0370.0020.0290.0%@10 30. 0190. 001 0. 0130. 027
Progestational activity: Conpounds t hat “?%icr ease PRE-I uciferase activity
significantly (p<0.05) conpared to vehicle control are considered active.
Ant i progest at ippstikesadit dcid 4sya si§Q rease..3 nM progest erone

i nduced 1 S PRE—Iuciferase_actig??§ﬂgﬁd%??%g§ﬁﬁfﬁafp25?€§TP°ég§$ﬁﬁan
Concent r at i on 2BPFORNALS Alsylithinm sugh aginw)@lg'%hﬁhrh omephiutyilithitmco B HyRkadidgi f er ase
activity (def guyt -4l 1 . acentration of a conpound that

gi ves hal f maxi mal dlg(b:\’]r e%géi;&for?%§ © S"f“gg@se ‘er’ohe E"ﬁaﬁfeé‘ﬁﬁﬁRE-]PHé%f drase
activity (def Afluoraagetyl- timidgiole, 20 dbyAMAGrchbeté Yn W6SADAtic solvent such as
6'(3'f|uor?ph%ﬂ%ﬂ&?ﬂ?ﬁﬁ&ﬂ%'“l 4-di hyd ro-2H 3, 1- benzoaazi ne- 2t hi one

4- Anino-3' 2flUoro [ I, b Aghymosehere spehasiegon og nifkegernat e Phi@td dmbienmm

3f | uor opheny! tdmpemhire gixes theaprdtedti v Tori-@niks NZQ st duledi© r di to the
25 procedure qof Exanmple 4. ﬂ?ol ution of 4- ggﬂa@ﬁ% BMF%ﬁgétoreF’%% qutﬂg

1, 1' - bi pheny! PE°H% SEP 730 b pidectrdgby sepctibnned piptdctedaarhiva iketomesT m@h(4.00 L) -

was treated dsgbleiagid sath BOPRAL DR f itrogen wt

met hyl magnesi unhbrom' de (3.0 Min e?ﬂ&eug,ﬁﬂaﬁlnﬁdegg}uﬁﬁ’gﬁ a Sﬁﬁ"’g"er%‘@m on

m xture was t FHER 2 Esthulene chigride: qrewatertat @x°Gf torbolling plointi o theCsdVeiCto ta@iofPOM

t enper at ule, @,ﬂﬂ,_&ﬁﬁ@kggnevﬁh 3N aqueous hydrogen chloride solution (30 30
m.). The resulted mxture was heated at reflux for 3 hours, cooled to

anbi ent tenperature, and adjusted to a pH of 5-6 by the addition of a

sat urat ed aqueous sodi um carbonate solution. Ethyl acetate (100 nL) was
added, the organic |ayer was -S1 separated and the aqueous | ayer was
extracted with ethyl acetate (3x50 nlL). The conbi ned organic | ayers were
dried (MgSO) and evaporated. The residue was purified by a silica gel
chromat ogr aphy (hexane: ethyl acetate/3:1) to afford

1- (4am no-3' -fluoro[1, 1" -bi phe~l]-3-yl)ethanone (3.1g, 43%: np |56-157 C
5 A solution of 1-(4-amno-3'-fluoro[l,1'-biphenyl]-3-yl)ethanone (3g, 13
mol ) in anhydrous methanol (60 nL) was then treated at roomtenperature
under nitrogen with sodi um borohydride in a portion wi se manner. After
~addition, the reaction mxture was stirred for 4 hours, treated with a
saturated sol ution of aqueous ammonium sul fate (50 nL) and ethyl acetate
(100 nL). The organic layer was | 0O separated, dried (MJSO™4), and
evaporated in vacuo. The residue was purified on a silica gel

chromat ogr aphy (hexane: ethyl acetate/3:1 ) to yield 1-(4-amno-3 -fluoro |
1, 1' bi phenyl ]-3-yl)ethanol as a white solid (29, 67%: np 136-137 C. A

m xture of the above al cohol (0.2g, 0.87 mmol) and tri phosgene i n anhydrous
THF (20 nL) was stirred at roomtenperature under nitrogen. After 15 15

m nutes, the mxture was treated with a saturated aqueous sodi um :
bi carbonate solution (30 nL) and ethyl acetate (40 nL). The organic |ayer
was separated, dried (MyS04), and evaporated to give

6- ( 3-fl uor ophenyl ) - 4-net hyl - 1, 4- di hydr o- ZH 3, 1- benzoxazi n2-one as a white
solid (0.18g, 81 %: np 160-161 C; 'H- NWVR (DMSO-d6) 8 10.31 (s, 1 H), 7.62
(dd, 1 H J=8.2, I .9 H), 7.57 (s, 1 H, 7.44-7. 53 (m 3H), 7.13-7.2D
(m20 1H), 6.97 (d, IH J= 8.2 Hz}, 5.57 (q, 1H, J= 6.6 Hz), 1.63 (d, 3H,
J=6.6 Hz). M5 (ESI) nz 256 [M- H-. A solution of '
6- (3-fl uoropheriyl)-4-nmethyl -1, 4-di hydro- 2H 3, 1- benzoxazi n- 2one (0. 15g,
0.58 mmol ) in toluene was treated with Lawesson's reagent according to the
procedure in exanple 9 to yield '
6- ( 3-fl uor ophenyl ) -4-net hyl -1, 4-di hydro-2H 3, 1 25 benzoxazi n-2-t hi one
(0.08g, 50%9 as an off white solid (0.08g, 50%: np 173-174 C, ' H NWR (DMS
Od6) 81 2.27 (s, 1 H, 7. 70 (dd, 1 H J =8. 2, 2.0 Hz), 7. 62 (s, 1 H),
7.46-7.56 (m 3H), 7.15-7.22 (m 1 H), 7.11 (d, 1 H J =8.3 Hz), 5. 64 (q,
1H J=6. 6 HZ), 1.67 (d, 3H J =6.6 Hz}; M5 (ESI} mMa 272 [M- H-.
.-52 EXAMPLE 16 5-(4, 4-Di net hyl - 2-t hi oxo-1, 4-di hydr o- 2H 3. 1- benzoxazin 6
yl)-4 nmet hylt hi ouhene-2-carbonitrile 5-(4, -
4- Di et hyl - 2- oxo- 1, 4-di hydro-2Hbenzo [d] [ 1, 3 ] oxazin-6-yl)-4-nmethyl5

t hi ophene-2-carbonitrile was prepared, according to the procedure in

Exanpl e 5 using ,

(1, 4-di hydr o- 4, 4- di net hyl - 2- oxo- 2H 3, 1- benzoxazi n-6-yl ) boroni e aci d and

5- br ono4- et hyl - 2-t hi ophenecarbonitrile, as an off white solid: np 195-200
C "HNWR (DM5 Ods) 8 10.2 (s, 1 H, 8. 32 (s, 1 H, 7.41-7. 44 (m 2H),
7. O1(d, 1 H J =28 8Hz), 2.28 (S, 3H, 1.64 (S, 6H; M5 (APCl) nlz 299

A - ~



10 GisHi 4N202S; C, 64.41; H, 4.75; N, 8.89. Found: C, 64.64; H, 4.62; N,
9.39. To a solution of
5- (4, 4-di net hyl - 2- oxo- 1, 4- di hydr o- 2H- 3, 1- benzoxazi n- 6-yl ) 4- met hyl t hi ophene-
2-carbonitrile (59, 16.7 mml) in anhydrous t ol uene was added, at room
tenperature under a bl anket of nitrogen?’Lawesson's reagent (69, 14. 8
mol ). The reaction m xture was heated at reflex for 2 hrs, allowed to cool
to room 15 tenperature, and sol vent was_renoved in vacuo. The residue was
purified by a silica gel colum: chrsd??ﬁ’Fbgraphy (THF: hexaneh :3) to yield
the title conpoundRas a yellow sh solid (2.4g9, 46%: nmp 211- 212 C, 'H NMWR
(DVBO-d6) 8 1213 es~1H), 7. 88 (CH3)3Ccdd), NaXCa6- 7. 52 (mR52H) 7 16 (d) 1H, J
7

= 8.3 Hz), 2. 3( H), 1.68 i@CB@HBO HNB ) ¥z Anal
Calc. For C, 6H,4 C. 61. 17, H T;'B \('76091 H,
4.48; N, 8.66,FEX% art-ButvI

'2-cyano- 5- (4, E3dl t hvl - 2-£hi oao- 1. 4-di hvdro 2H 3.g > | )
1H-nvrrol e-1-carbod®sl ate 25 A sol ution of H 0

6- br ono- 4, 4- di net hyl - 1,14- di hydr o- benzo[ d] [ 1, 3] oxazi n- 2- 8ne (5.0 g, 20 mmol)
and tetrakis(triphenyl phosphi ne) pal | adi um(0) (580 ng, 0.5 ) in toluene
(200 nL) was stirred under a flow of nitrogen for 25 mm. To ¢he sol ution

was added sequenti al iy b icdr bl yrrol acid (8.24 g,
39 mmol) in absol ute(%mmq -b ewe%ﬁﬁ%%%gsm urrclef\ b R89 g, 39
mmol) in water (50 30—nd.—)——fllhe—m*t-u-r-e—vs.as_matedto 80 Cifor 16 h and

all owed to cool. The (pasacidlLeno, M imt € was poured | S asyeous saturat ed
sodi um bi carbonate solution (200 nL)- -53 and extract ey w Het hyl acetate

(3 x 200 nL). The organic |layers were conbi ned, washed With ter (200 m)
and brine ( 100 nmL) and dried over magnesium _sulfate. The solution was
filtered, concentrated fn vacuo) and the residue was purified by flash
col umm chromat ography on silica gel (30% ethyl acetateRhexane)rto give

2-(4,4 5 dinethyl-2-gxo-1 d.;s% 2H enzo(d] ki, 3
oxazi n-6-yl)-pyrrol e—-%—ea#@@ﬁ&a#%i&&-ﬂutyl eyt
tan solid, np 172-173 C. To a solution

of 2- (4, 4- di met hyl - 2- oxo- 1, 4- di hydr o- 2H benzo [ d] [13 .
oxazi n6-yl)-pyrrol e-1-carboxylic acid tert-butyl ester §

THF (anhydrous, 50 nmL) at -78 C was added chl orosul fonyt isogyanate (0.66
m, 6.7 mol). After 90 10 mn, DV (9 ni, 116 mvl) was added and the
reaction was allowed to warmto roomtenperature The d g m xture was
poured into water (5¢5Hor ehatEeReiEr Foroduct was extdq hyl acetate
(2 x 50 nL). The organre st wed, washf
~dried over magnesium sul fate, filtered and concentrj .
Purification via flash colum chromat ography on &gTi7tTs ('309% et hyl
acet at e/ hexane) gave 2-(4, 4-di nmet hyl - 2- oxo- 1, 4-di hydr &, 2H béhzo [d] [1, 3]
oxazi n-6-yl)-5-cyano-pyrrol e-1-carboxylic acid tert-butyl ester (1.1 g,
52% as a white powder, np 165-167 C, 'H NVR (DVSO-ci~) b 1.369(s, 9H),
1.61 (s, 6 H), 6.44 (d, 1 H J =23 7H), 6. 92 (d, | H J =82 H),
7.27-7. 32 (rn, 2 H, 7. 36 ( "d, 1 H J=1.5 Hz), 10736 Rs, R1L H; M (El)

"0 g,RH8% as a

mz 367 [M+. 20 Toagndihodn I%o oxol4d|h’§rr d] [1, 3]

" oxazin-6-yl)- 5cyanoA%§5i§),Qbe§b Bgfér xylic acid tent-I , 1.3 g, 35
mmol, 1 eq) in tol Tene 130T Was—added®awesson' g pnt (1158 g, 3.9
mml) 1.1 eq) and the reaction m xture was heatedifo 89 oM The

sol vent was renoved in vacuo and the residue was 'di ssokved iH
acet one/ di chl oronet hane and adsorbed onto silica gel. 25 Purification by
flash col unmm chronmat ography (10% et hyl acet at el hexane) gave the product
(0.51 g, 38% as yellowcrystals. '"HNWVR (DVSO-db) b 1.35 (s, 9 H, 1.64
(s, 6 H, 6.47 (dihepreparaien of Gchlprpbenzoxgzinpnes 19 figm UFcad bt abtomplished’h (d, 1 H,

J='3.6 H d 1 8 Hz), 12.28
13 100ty Bl Wit sl S bl o Rl b gelindl) 12 70

5.52; N, 10.96. 30 Found: C, 62.53; H, 5.6; N, 10.87. -54 EXAMPLE 18

S- (4, 4- D net hvl - 2-t hi oao- 1, 4-di hvdr o- 2H 3, 1- benzoaaan- 6-yl ) - 1H pyrr ot e- Zcar
bonitrile To a solution of tert-butyl

2--cyano- S- (4, 4-di met hyl - 2-t hi oxo- 1, 4- di hydr o- 2H5

3, 1- benzoxazi n- 6-yl ) - 1H pyrrol e- 1- carboxyl ate (0.5 g, 1.3 mmol, 1 eq) in
THF (5 nmL) was added NaOet (0.27 g, 3.9 ntnol, 3 eg) in EtOH (5 nL) and the
reaction was heated to 80C for 2 h. The solvents were renoved in vacuo and
the residue partitioned between ethyl acetate (100 nL) and water (100 ni).
The | ayers were separated and the aqueous |ayer was extracted wth ethyl
acetate ( 100 nL) The 10 organlc Iayers wer e conbi ned, washed mnth brlne

S N 30N L I L Y, | N 1 __,___,_‘..__‘.__I

> 08258 mol) in



16- (4. 4-di met hvl - 2-t hi oxo- 1, 4-di hvdr o- 2H 3, 1- benzoxazi n- 6-vl ) vvri di n- 220

yl l acetoni hile

[ 6- (4, 4-di met hyl - 2- oxo0-1, 4-di hydr o- 2H 3, 1- benzoxazi n- 6-yl ) pyri di n- 2yl ] acet o
nitrile was prepared, according to the _pgocedure of Exanple 5 using

(1, 4di hydr o- 4, 4- di net hyl - 2- oxo- 2H 3, 1- benzoxazi n-6 yl)boronic acid and
(6-brono-2pyridyl)acetonitrile (J. Og. Chem 1988, 53, 786-790), as an off
white solid: o P ol b & £l grbﬁﬂ%xélﬁ)"\ﬁcéaﬂ&))s oedobBy bick8l bhmpld 27 (s,

2 H, 7.00 (d, H, 8.3 Hz), 7.34 (d, 1 H, = 7.1 Hz);, 7. 89 - 7.96
(m 2 H, O@talyzad @sur(hngéeaznm The paliadum cafalwfs pigeq E@ t)o bavanpiicient .
./I:\na|5 1gal &d 3 7yspm|'{h§'>|§%ng Broc&R: Fhe cdiplimg redctiohof 19 witR an BPOHatEary68. 49;

[ 6- (4, 4-di netbqrbm@a@doambmacdmmuhedmmearqsmmﬁ oxuitable-b@seyquply 91 patissiupg 0

Laveeson © r calggnpie sl edar i TRke @ B NG ST R kR hbIdOT £550

to reflux forbﬂdipbmyﬂ:hosphinliﬁthﬂma r eact ﬂehs(ﬂmhe@lphb@mnb)rﬁerrmtenpemat ure

and adsorbed onfo silica g Purificatio flash col um natography
(S et hyl - acephraimhesei oS e gl 8Ty oReaoR nh Areors
- 48% as an of §; mrt %s@&upmlng fmct%ihss gohérally exddmls&/landeellan Dwﬁ(atm&aﬁerulslaah S
(s, 6 H, 4.28 (s, 2 H), 5(d, 1 H J=28.3 Hz), 1 H J-= 7. 3
Hz), 7. 89 - 3 TSCPEEAPT HER) 2 ya tgnmawre%rae&mg ﬁ?mzmh)ent tzrzper@re(tg % fCHy; M8 (ESI)
(MH-=3 Anal f: N3 : 58.
Found: C R, 230 B gs g'?’edﬂp Sqfgsy S Amusrpion BPoratin Zhoré? 3 dih12o
5-(4, 4- Di net hbdnz@eamhﬂe&mnés 2D ohi mldannbezmsmn]isbehb}ouemnmtaf\ﬂ orl12retithyd | H
nyrrol e-2- carbt i %ﬁ ng on o-} 4-dihy?xo-?kﬂbe zo [d] [1,3]
oxazi n-6-yl)- %"g‘i) G P S 3y "o‘&ﬁ é’ﬁ%ﬁeﬂ Pt PO PR SN G 2.7
rnmol) was platae, ¢1ﬂbrabe355natorlmluaﬂ uderTaﬂliﬁed dhthésphers hvhae argon o itrogenr ubber
septum and equi pfg,&g with nitrogen inlet and a 15 needle to all ow gaseous
outflow A vi¥ flow of nitrogen was naintained as the flask was pl aced
in an oiljfath and heated to 160 C. After 20 mn at this tenperature, the
flask was renoved fromthe oil bath and allowed to cool. The yell ow residue
was washed into a larger flask w thscaimeNl or onet hane/ et hyl acetate and
adsorbed onto a srmall amount of silica gel. Purification by flash colum
chronatography on Bilieargel 20 (40% et hyl acetate/ hexdae) gawe
N4- di hydro 2H—3 lbenzoxazi ) P
lene 41 27 (d6- DNBO
1 H J =

bonitrile (340
300 MHz) 8 1.65 67 (d fluxtiyz J= 3
Ft)) 6. 98 (drs"1 > 7 61 (dd, 1 H @ N 7. 65
("d, 1 H J =1 6RHz), H1 Q. 32 (s | H), 12.54 (bs, 1 Hg, M5 @El) niz 267
M+; 25 Anal . Calcd. For C,sH 3N30z: C, 67.41;, H 4.90; N, 15.72. Found: C,
67.19; H, 4.96; N, 15.35.3To a sol ution of 20
5- (4, 4-di met hyl - 2- oxo- 1, 4- di hydr o- 2H 3, 1- benzoxazi n- 6-yl ) 1H pyrrol e- 2- car bo
nitrile (1 eq, 71 ng, 0.27 mmol) in dinmethylformamde (0.5 nL) was added
pot assi um car bonat ers( 5 £, 0.18 g, 0.1.35 mml). After ¥ mn, 30
i odonet hane (BAﬁq Q5 <. 0. 81 mol ) was added and the USpPERST on was
stirred for - T PDdwesdd's elkb®, ONgle® (5 nL
extracted with el (I X5 )y 1NE TAyers were tilen separated,
th etﬁy acetate (3 *

organi c | ayer was :shed}mnth brine, dried over MySO4 aq‘12 pur%fleosby flash
col um chr omat ography on silica gel eluting wwth 30% 5 ethyl acetatel hexane
to give 12
5- (4, 4-di net hyl - 2- oxo- 1, 4- di hydr o- 2H- 3, 1- benzoxazi n- 6yl ) - 1- nethyl 1FprrroI
e-2-carbonitrile (Rfer®) VI1%d aglia dédtibe 15O &flihed®S dFESIher BenZ&&lthﬂ
Anal. Calcd For CI-i,5N32: C, 68.3, H 5.37, N, 14.9. Found, C, 68.4 H,
5.51, N, 14. 6b10r;Q§tQ§esS olsing @rsirgfar procedure reported by Kondo et al. (Kondo, et al. J.
5- (4, 4-di met hyl - 2- oxo- 1, 4- di hydr o- 2H 3, 1- benzoxazi n- 6-yl ) 10
1-net hyl - 1H pyrrol e-2-carbonitrile (6.0 g, 22 nmol, 1 eq) in toluene (600
m.) was added Lawesson's reagent (5.9 g, 15 nmmol, 0.65 eq) and the reaction
was heated to 80 C for 2 hours. The reaction was cooled to room
tenperature, poured into water (200 nL) and extracted with ethyl acetate (2
- x 200 nm.). The organic |ayers were conbined, washed with brine (50 ni),
dried over magnesium sulfate, filtered and 15 concentrated in vacuo.
Purification by flash colum chronmat ography (5-10% et hyl acet at e/ hexane)
gave the titIe conmpound (2.0 g, 31 %9 as a slightly yellow solid: np
225-228 C. H NMR (d6- DMBO, 300 MHz) 51.67 (s, 6 H, 3.72 (s, 3 H, 6.37
(dd, 1 H J 0 8 4.1 Ft) 7. 04 (dd, 1 H J=0. 8 4 1 H), 7.13 (m 1

AN NN a T N A AN Z rFr/r~1 \ rFFmna 1111 NS

rrol e-2- car :



EXAMPLE 21

5- (4, 4-di net hvl - Z-t hi oxo- |, 4-di hydr o- 2H 3, 1- benzosaan- 6-vl ) - 1H uvrnol e- 2
car bot hi am de 25 To 4, 4-di net hyl - 6- (5-cyano- 1H pyrrol - 2-yl ) -1, 4-di hydobenzo
[d][1, 3] oxazin2-one (6.0 g, 22.5 nmmol) in p-xylene (100 nL) was added
Lawesson's reagent (5.9 g, 14.6 mol, 0:85 eq) and the reaction was heated
to reffux for 3 hours. The reaction was cooled to roon1tenperature

concentrated i edq 0.Sili el. Puri tion by flash
col um chr onatAgga)rlgglg %gg&zgﬁg(?ﬁa 2 i eYTEX ﬁ% g@nb ‘g Fa ?ﬁntgéve t he
titl e( corrpo:f')nchn(iﬂo Grtiinol 17 Witham aﬂpmpxhdt@wgtaﬁvm e‘racetalH(dNMRst(dBNBQ{QQ)r R,;is57 D
1.69 (s, 6 = 2.2, 3.8

6 (d
Hz), 7. 03 (d. a“le“‘r—“(% émg‘d?wl’—‘&g) g“"?%‘@ a(ﬂl&aﬁik‘izl\zenjﬁ“‘% %t 03“3*23 Hﬁ)aﬂhﬁ’f@i (d, 1
H J= 1.6 Hz),etfn&urkisr anlinkht .atrflospleré Such! dhnitrokdn 4P afedn al rdilix. IR 22dmils, 1 H);
M5 (ESI) [MtH) + = 318, [MH] - 316; Anal. calcd. for C-SH sN30Sz: C,
. 56.76; H, 4. 7dashqn, fgnmmd pa@: beforgwd 7bg; reactiop of, @mino Nqarbirpl 94, WitKANPLE 22
5- (4, 4- Di met hy, | el
5- (4, 4- Dl Mt N\t i & Sacbhdl ol iRird oG TR, H an'etebrrit wARTHaW R Grlp)
5- (4, 4- Di net hysmpRymg e+ frodeddiehymilay-1 Ithdd efi Fyprd) ¢t bl JEvers zét rad. G- Pkt Gheaphene3- ¢

arbonitrile e or to,t rocequr e 5 using

(1, 4di hydr o- 4 PR RRTIT BN o BB AL asorerier e g A

2- br ono- 4t hi op(mgo.aratmmuersoﬂ\ent ash anethdnbl ldeet & et hﬁosﬁ&r&ﬁﬁh%ﬁ%@n H NVR
(DVMBO-ds) 8 10.36 (s, 1H) 8481% 1H J= 1.1 Hz), 7. 88- 1H J= 1.3
Hz), 7.63 Yd, Othj‘ége&s“ ey, Other gyoeedures (gig, Wrebe ,PHla’@Meaé @’1%)32 6.93
(d, 1 H J = 8493 c?]po@éhtxﬁlﬁf le&diflg: to! Pgﬁd} z%%z?ﬁ&n(z%%l is ﬂfs‘?ra&édtdle
conpound was prepared in a rmanner simlar to Exanple usin

5(4, 4- di met hylschemeo\kléa Thus, dbmwmdlgmrliénzalkylalt)zd [with3in appmpnae&llgyla)mg

t hi ophene- 3car 0 nt rodu was, .obt ai ned in
the form of yeag ‘%\(#5 @%gﬁg}?@%eﬁtz QIYSIHW lfgﬁ chlorde. 3 (5 |
H),8.54 (d, ITHis wﬁaeﬂfoﬂlowm) by, aiuclébﬁhl(l&eplhcdrﬂent of. an@ﬁpermﬁQmﬁdIBOpﬂﬂ'@ suc- 11- 7.
B (d, 1 H 3 1. lg gp (ESI). mz_ 299 [MH]I~;, Anal.
‘Calcd. For'’C, %C?g%b@s? of 3 appng. Dage to; V6°°’PP°“&d52 OR23,gWijeh may prefuce 58, 33
H 3.85 N, 8. taglﬁ)m“engmmf%oﬁgo&di 22 or 23.

4, 4- di met hvl - 2-t hi oao- 1, 4-di hvdrn- 2H- 3, 1- benzoaazin 6 vl ) 1 ethyl 1H
nvrrole 2-carbonitrile To a solution of 5-(

4, 4- di nmet hyl - 2- oxo- 1, 4- di hydr 0o- 2H 3chkmb@nzoxazi n- 6-yl ) 1H pyrrol e- 2- car boni t
rile (1.3 g, 5 mol ) in dinmethylforcnamde ( 25 mM) was added 30 potassium
carbonate ( 1 g, ?85 niy '37 and i odonet hane ( 0.4 m, E%lﬂmml ), and the

m xture was StAR(Le# ten@He{ 3 hQ qXture was
triturated with acek e/ wat er,—. and t Qe acetate | ayer was
resi due was re

ed i n|vacuo. The
e fron1§§§% efEnot at e/ hexsx
4, 4- di met hyl - 2- oxoR1, 4- dlhydro 2 benzoxa2|n 6- \

(Lo o (
)1 etthy! -ITRspyrr ol e- 2-
carbonitrile (0.4 g, 27%): mp. 200-202 C, 'H NWR ( *DVBO 5 dé{”) 8 1. 25
(t, J =7.2 Hz, 3H) 1.64 (s) 6H, 4. 07 (q, J = 7.2 Hz, 2Hz 6. 29 (d, J =
4.1, Hz, 1H), 7.0 (d, J= 8 Hz, 1H)S°hrm0‘§l(d J= 4.1 Hz, 1H), 7.34 (m 2H),
10.42 (s, 1H,; M5 (ESI) mz 2 94 (MH)-. The title corrpound was prepared
according to the p e"7f or Exagpl e 16 fLrem 5- ( R Re. Ry
‘4, 4- di net hyl - 22rg ,glro 2H-3 ‘N:l;e{zoxam n- 6Ary|

IH. 10

b pt ai ned in
ll es: np 212—-2—1—3—&——H—NP.¢D(DIVB 8 1.25 (t, 3H, J
= 7 Hz), 1.68 %5, eHy, NH207 (q J 1°“‘ ety 6, rE2N < Hz, .1
H, 7. 07 (d, J = X 9 Hz, ?’d J=9 Hz, 1H), R27 42¥(m 2H) 12. 33
(s, 1H; M5 (ESI) r/z 31@( MH) 15 EXAMPLE 23 Ry

4- (1, 2-Di hvdro- Z. t hi oxospi rol 4H 3, 1- benzoxa~i n- 4. 1- cvct ohexan) -8-vyi ) - 2t hi oo
~henecarbonitrile 1-(2-Am no-5-brono-phenyl) cycl ohexanol was prepared,
“raccording to the procedure of Exanple 1 using 2-am no-5-bronobenzoic acid
and the Gignard reagent 20 prepared from 1, 5-di br onopent ane, as a cl ear
oil: "HNWR (DMSO-d6) 8 7.07 (d, 1 H J =2. 3 Hz), 7. 03 (dd, 1 H J =
8.4, 2.4 Hz), 6. 55 (d, 1 H J =28 6 Hz), 5 49 (s, 2H D20

exchangeabl e), 5.00 (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) mz

270/ 272 ([ M+H] +, 98% 100%) .



25 6-Brono-spiro[ 4H 3, 1-benzoxazine-4, 1'-cycl ohexane-2-(1H)-one] was
prepared from 1-(2-am no-5-brono-phenyl) cycl ohexanol and carbonyl
di i m dazol e according to the procedure of Exanple 2. The product was
obtained as an off white solid: np 208--240 C, 'H NVR (DMSO-ds) 8 10.26 (s,
1H, 7.45(d, 1 H J =22 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); M5 (APCl) miz 296 ([ M+H] +, 69% Scheme My Spiro- (4, 1'-cycl ohexane-1,
.-4-di hydr o- 2- oxo-2H- 3, |-benzoxazin-6-yl) boronic acid, prepared according
to t he procedure 8Jp,e 4 using 6-brono-spi ro[4H—3 1benzoxazr ne-4, -

- cycl ohexanés 4 oS an 19Efowh/tmcpol i d: | " H NVR
(DI\/BO ds) 8 10. B20 excamgeabter—»-92
exchangeabl e), ¥ D, 7. B3%(dd, 1 H J = 8. 6. 81 (d,
1H J=7 R §), 1.93 (s, 1H), 1.57-3N q 1.24-1.34
(m 1H); I\/B(ESI)Rz/z 26(2(M+H)+ 4-( |, 2D|hydrb2 xosprf_’, Nu

[ 4H 3, 1- benzoxazi ne- 4, 1- cycl ohexan] - 6-yl ) - 2t hi ophenecar bonitrile was
. pr epared, according t20ethe procedure of Exanple 5 frguaudQsipet 0- (4,

1' -cycl ohexane 1, 4- di hydr o- 2- oxo- 2H 3, 1- benzoxazi n-6-yl ) boronic acid and -
3- br ono- 5- cyanot h| ophene, as white crystals: np 230-232 CRsJ/& (KBr} 2200
cm; "HNWR (DVMSO-d6) S 10.29 (s, 1H), 8.49 (s, 1F g 33 |
(m 2H), 6.936.91 (d, 1H, J= 8.2 Hz), 1.99-1.87 (m
5H), 1.38-1.31 (m 1H); I\/B(+)ApCI rrTLz 325 (NH—|)+

N 8.22. The title corrpound was prepared %Eq{dl ng t 82t he Broc
Exanmpl e 16 usrng
4- (1, 2-di hydr o- 2- oxospi ro[4H—3 1- benzoxazi ne- 4, 1-cycl ohexan] - 6-yl ) - 2t hi ophe

L R o Sy DA S0P ? v 21 o sy ket o -
8.2, 1.91 20 phfition-7. 3 (mBmeddis. aBprdfehbd. 1e&chhlg X5 8 9 é

:235')9 ( (ZNP E?_Z) %M@%el d%r?;vanvesg mcludmg 1 -alkyl, substltutezﬂ?})al}cyﬁf ?%SEEW?) "
5- (4, 4- D met bty thl-@ﬁﬁon}i - bd)t Rivetbtoraa 4 eb%%)ad%nvagws For example,

2-fl uorobenzonitrile 2

3- (4, 4- D net Whﬁ-mﬂm&ﬂﬂylmﬁdvm&mm[w&r&u b3 deesnddnt oB thidhrbAmheuor obenz
onitrile was -

4-d~hydr o- 4, } earﬁw S‘E{aﬁ'ﬁ&gsf)rﬁr“%h 3. 9810hydrdes i spitehle splvent such ag RMF

5- br ono- 2- f | umfeﬁhﬂriﬂ@ﬂlatmdsbl&r@%ﬁidj oﬁ%rtxm?ofeﬁ,%ﬁéww H?fad@ﬁ@m&‘?ﬂS as a
white sogbd ? 30C H NVR (DVS | H,
J =738 28 °P2“Ffz ec“‘f’l"“érﬁ‘“?h ‘”Bg‘ki(lrﬁf sqbsrlautedwlkyatbrozmd@ ipdide, Deftriflage. 99 (d,
1 H, 30 J= 8 | 7 + +~ 10009
Anal . Calc. For W&rag%fmﬁ“@"ﬁlg o PostiiG bl Tl Morudd b0
4.83, N, 9. 1eenditiongeimicatediin Sdlemﬁﬁiﬂumd/lunhsalkpheqnarsedecmmgl aigiptasict he

q f o
Er ?Z?ﬁ(rjsrrgt% ij gB'on %‘%ﬁjdﬂl&md]r“ggEr%déﬁﬁﬁf‘ﬂﬁafﬂi,s%’lf?f}{ﬁ‘i‘#‘rf-s@g??')’t-"é‘?f‘?‘uorobenz

onitrile, asfugherdxampleifisuth moﬂ%ﬂ%&aud&m&m&% l?eatk?giﬁ’l (vﬁh 1H), 8.
35-8. 32 8.15-8. 10 7. 72-7. 7 (m 2 66-7.60 (M) 1

H, 7.13d, ‘%mw%“°?m§ ‘pﬁﬂé)l-suhsuwtfdsdenmves Et:/( epE IIIad z 311 ([M +
HJ+~ 100% ; Anal nﬁaéngrinof%i c@“bo!i&lﬁ%h'zé?sche %énﬁém%%l bt pbsitidn-1No £:v86-

Found: C, 64.7, EXAMPLE 2
6- (5- Br omny?q"monn%zixpmezre@nﬂmﬁbmdw treattindmy df 12 &6 Yith aﬁmnzbja@ranagz thr one
égagl 515 28{3(32& %?%par i f&eﬁ%&)t Such ag'cflt?-inw dxcdrbona{ehl}/)qhe ppe%gnzcg o[fda] sugtagle

(1, 4- di hydr d’a&wzﬂ:atdlystestuhlybs DMAD ir2d-itablle kR sidhr &- atkloRRfiRNinGeradl iflerand

3, 5-di brﬁnpp rrdbne according tao the %ocedure of Exanple 6, as a white
sol i d: SPIEE SEE SRR g The amunation qfyositgngrof epmpppnd Ak 1. 9
Hz)866(d 1H J=2 09 H ), 840 (t, 1 H J =202 Hz), 7. 72-7. 68
(m 2H), 6. 99 (d, 1 H 15 J=8.1 Hz), 1.7 (s, 6H); M5 (APCl) mz 333([M +
H +~ 100%, 335([M+ H +, 100%; Anal. Calcd. For C, sH-3BrN202: C, 54.07, .
H 3.93, N, 8.41. Found: C, 54.15, H 3.89, N, 8.31. The title conpound was -
prepared, according to the procedure of Exanple 16 using

6- (5- brono- pyri di n-3-yl)-4, 4-di net hyl - 1, 4- di hydr o-

benzo[ d] [ 1, 3] oxazi n-2-one, 20 as a white solid: np 252-253C,' H NWVR
(DVMBO-d6) 8 12.3 (s, 1H), 8.94 {s, 1H, 8. 69 (s, 1 H, 8 44 (s, 1 H, 7.
78-7. 76 (m 2H), 7.14 (d, 1 H J =8. 8 Hz), 1. 7 (s, 6H); LM (ES) mz
3471349 ([M H'); Anal. Calcd. For C 5H 3BrN20S: C, 51.32, H 3.79, N,
7.98 Found: C, 50.95, H 3.56, N, 7.72 25 EXAMPLE 27



(3-Chl oro-5-fl uoronhenvl) -4;

di et hvl - 1, 4- di hvdr o- 2H 3. 1- benzoaaane- 2t hi one

(3-Chl oro-5-fluoro-pherryl)-4,4-dirriethyl-1, 4-dihydro-benzo [d] [
, 3] oxazi n- 2one was prepared, from (

6-
4-
6-
1 .31

1, 4- di hydr o- 4, 4- di net hyl - 2- oxo- 2H- 3, 1- benzoxi n-6 30 yl ) boronic acid and

.. 1-brono- 3-chl oro-5-fl uorobenzene according to the procedure of Exanple 5,

as a white solg %we”&brﬂ&ﬁnd—@é c@a be*fuﬁﬂ!ﬁ:d(%& dﬁ)abﬁ alﬁnzﬂmg&eagkhf) such as61
7.67-7.64 (m 39, 7.61- 41-7. 37 1H, J=

8.72 Hz), 1.7 cleroagype mrxrtse @mcy OEPéw@e(lraﬁmmpﬁSS@@m%hydr&%m aea'raele For
C, sH 3CIFNO~: sgriverg%uélaas'ﬂflﬂ: & dietnyl BlherfomRfvind B tdratire pReediffe (I\h'&tleélcs]ﬂt aN 4. 6.
The title conpoun repar ed,” according to the procedure of Exanpl e 16,
5 starting w tJhO&GZ&emhiﬁQ;rlélEl%ﬂ)oro phenyl)-4, 4-di methyl - 1, 4- di hydro
benzo[d][1,53] oxazi n-2-one: np 204-2@6C;, "' H NWR (CDCI 3) 8 IO:O (s, 1H), 7.49
(m IH, 7731 (bs, 2H), 7.15-7.08 (m 2H), 7.01 (d, 1H, J=8.23 Hz), |.9
(s, 6H); LM (ES) mz 3201322 ([ M tdhehe vitO EXAMPLE 28

6- ( 3- Brono- 5- net hvl nhenvl >- 4. 4-di met hvl - 1. 4-di hvdro 2H 3.1 benzozazi ne-2

t hi one 6-(3-Brono- % et hyl - phenyl ) - 4, 4-di net hyl -1, 4-di hydrobenzo [ d [ 1,
3] oxazi n2- one was Jpr epfaggt, using

(4, 4- di net hyl A4 2 200X 0- 2Ix3alr, Ixazoxazi n- 6ad5 c acid and
3, 5- di br onot ol ue ordi ng to ttre—procedure®of Exa ite
solid: np 231-23R AD O@B)Llecopcmcms 1H), T 5 1H), 7.587.
56 (m 2H), 7.80 7¥s37 4"?)#? 6. 95 (dgg sHz), 2
37 (s, 3H, 1. 67R%s, 6f; M5 (EST % %44/ 346 ([MH' L 1009: Anal.

Calc. For Cl1,H 6BrNOz: C, 5S.98, H 4.66, N, 4.05. Found:" C, 58.82, H,
4.62, N, 3.94. 20 The 2titl e conpound was prepared according 40 the
procedure of Exanple 16, using

6- ( 3- Brono- 5- net hyl - phenyl ) - 4, 4- di et hyI 1, 4- di hydr o- benm[d),{sl :
ne, as a yellow solid: rrpl83| 84C, '"'H NWMR (CDC13) A 9 (s.”4

] oxazi n- 20

. 7.48-7.46 (m 2H), 7.34-7.25 (m 4H), 6.97 (d, 1H, J=F (s, 3H),
1.8 (s, 6H; M5 (ES) nlz 360/ 36&0(()){,%3(1&13%?%5 EXAMPLH
6- (3-Brono-5-trifl uoromet hoavnhenv =i vl 14 Nl

benzoi azi ne- 2-t hi one Ry
6- (3- Bromo-5-trifluoronethoxy-phenyl) -4, 4-di net hyl -1, 430 R0
di hydrobenzo[d)[ 1, 3] - oxazi n- 2- one was prepared using (4,

4-di net hyl -1, 4-di hydro-2 oxo-2H 3, 1- benzoxazi n-6-yl )boroni ¢ acid and 1,

3-di brono-5 -62 trifluoromethoxybenzene accor ding to the procedwe of

Exanple 5, as a white solid: np 214-216 C, 'H NVR ( DMSO dg) squR4 (s, 1
H, 7.99 (s, 1 H, 7. 73 (s, 1 H, 7. 68762(m 3H), 6( dH, J= 8.0
Hz), 1.68 (s, 6H); M5 (ESI) mz 414 ([M- H -, 100%; Az
7H, 3Hr F3NGs: C, 49.06, H, 3. 1XINHY, N4, BIF, EtFQ d: C 5
3.30. The title compound was prepared, according to A7
Exanple 16 starting with
6- (3-Brono-5-trifl uoronet hoxy-phenyl)-4, 4-di net hyl -1, 4-di hydrobeﬁzo[d][l 3]
oxazin-2-one, as a yellow solid: np 192- I9BC HNW (CDCl,).8 9.4 (s, 1 H);

)
7. 61 (s, 1 H), 7.49-7.46 (m 1 H), 7. 40 (s, lH), 7. 30 (¥, 2H), 6. 96

(d, 1 H J = 10 8. . 6 S 431/,43
EXAVPLE 30 3-(1, 2- Eﬁe_ll_%gnggiy%f &’?(%eogli)l nt v I':to)n can be used m?’lhé L‘orm (')_g sﬂts
4H- 3. 1- benzoaatetived- flort - phmmiaohmzﬂlyl oerhymlog‘célymoépmbreOmdsrmﬂ basésS FBhdsk,

2- Di hydr o- 2-.oxospi ro[ 44 3, nzoxazi ne- 4 -

| - cycl ohexan] S#itsyiglu Ibe?ISH’Qﬁgﬁ‘H? to; the Tallewipg ealisvath | ingreaRif @rifySHcB 2 he

pr ocedwe ofp EX@HE’BE}QO& idi@%hﬁlﬂicr&fddfmtnc acid, phosphoric acid and, as the case may be,

1' - cycl ohexane: 1, 4- d~ydr o- 2- oxo- 2H- 3, 1- benzoxazi n- 6-yl} boronic acid and 3
br omo- 5- f | uor éscéhtzreﬁp@ pfifipas %tlea%qxelwpmsi;éwmﬁpa%@ném@ aqiR Other) 2220
~crri'; 1H NWR ) 3
10.6 Hz), 7. 8651%%%@(5;,1% Y ,élk%%’é’w 8¢ s?%ﬁ‘e(lam}%mfm@fqﬂg%s é"dggll 97
(in, 4H, 1.76-1.65 (m 6H), 1.371.33 (m1 H. M5 (El) mz 336 (M-); Anal.
Cal c. For CzoH, ~FNZQZHZO C, 67 78; H, 5.40; N, 7.90. Found: C, 67.9; H,
4.93; N, 7.67. The title conpound was prepared, according to the procedwe
of Exanple 16 using
3- (I, 2-Di hydro-2-oxospi ro(4H 3, | - benzoxazi ne-4, 1-cycl ohexan] -6-yl)-S 25
fl uorobenzonitrile: np 235-237C; ' HNWR (CDCl,) b 10.0 (s, 1 H), 7.76-7.69
(m 2H), 7.50-7.33 (m 3H), 7.03 (d, 1H, J= 8.8 Hz), 2.3-1.26 (m 10H); M5
(ES) mz 351 ([M H'). EXAMPLE 31




30

3-(4, 4- D net hvl - 2-t hi oxo- 1, 4-di hvdr o- 2H 3, 1- benzoza~n- 6-yl ) - 5net hvl benzoni t

rile -63 3-(4, 4-Di et hyl - 2- oxo-1, 4-di hydro- 2H benzo[d] [ 1, 3]

oxazi n-6-yl)-5-nmethyl benzonitrile was prgpared, from (4,

4-di met hyl - 1, 4-di hydr o- 2- oxo- 2H- 3, 1- benzoxa2| n6-yl ) boronic acid and

- 3- bono- 5- net hyI benzonitrile according to the procedure of Exanple 5, as a
white solid: ppalbn 2&kimm orkh%@slﬁrﬁ)l\ﬁqhd% S 5 S) IH)

7.86 (s, 1H), 7.67-7.62 (m o7 (¢ 1ﬁ§ Peder, zarﬂ’%‘:&mf ﬂ%d?’%’eg

1..68 (s, 6H) SONVENORECPIO-¢fg fzges c*ﬂlmw naﬂom@terecmauch foahcconfot to the

C, gH 6N20z: Cyctifd ndfoty fvive: 52, N, 9.58. Found: C, 73.26, H, 5.46a N, 9.24.

The title conpound was prepar ed according to the procedure for Exanple 16

starting with 6- (3Tles§/arwsnt5mrrmt=1ngqs-mmbthcamwnmmbm add mmﬂtydrwh]w

?gnz(i)[ E;[ 15 3] g&i—?&{sgfaﬂ?lﬂﬁgmgg %Wﬁ%ﬁ ].'51 c7ut¥c§§c$e)c§\f ?:mung of_ljme gr 516%(1 N

1 H J=8. 2) mot, coBippunds A4-lescribed abave aﬁkﬁomsﬂ&f{tﬁ%}oﬂﬂtéroﬁ@?ecéﬂtﬁ’}
EXAl\/PLE 32 15

6- (3, 5- Di chi or onheMi Progeshergne, echRIPr Rsqniys (REaHs. dvension, wser @los ereirp- t hi one

6- (3, 5-di chl esmbindiienydah-bs, diligddRit &
oxgm n- 2- Io(rzle %s g emér%d fromn% b?ﬂ(;?r% ﬁkéyng?‘%ebﬁ(ﬁ‘efﬁpﬂ%q%ﬁ#% enzo[d] [

1, 3] oxazi n- 2- BREN. deﬁa%?ﬂabbls?slﬁwwtmn@imwnm qnmmomsngomysmme

07a%s, Py PG ) Suthoinl 82 oAt BF by o O, WSS 56 (a

1H, J= 7.98 Hzf}*aSt Jcofony gnd BtlelytateNEA ditionalzvises 32 the. mve(nhbﬂ-irﬂcl-hde 4&9@1&1@4}{@# Cal c.
For C, sH13Cl mt&e 59.32, H 4.1I, N, 4.32. Found: C 59.13, H, 4.29,
N,4.17. The title conmpound was pr epar ed, according to the procedure of

Exanpl e 16 st arti righiswiitvention also includes pharmaceutical compositions unhzm the
6- (3, 5-Di chl oro ghecpyl 4, 4- thyI 1 A4- d| hydro benzo[d][1, 3] oxa2| n 25
2-one: np 206 #%(Nﬁ a phagmacputglly racceptdble

(ES) mz 336/338 r%) -64 EXAMPLE 33
5-(4, 4- Di met HY- @ 02@14? ¥8b onelorgnery phaymaseucaly eweptaklazamiess or excipients,

)5/I %Illsgugt 2:{ QB} E)Ednl )F(eo sollvents d.huegtrsoang |$%hke2 g{:({lﬂnﬂ b§]38‘§’ﬂ’ﬁt‘?{e%°w5} in such
I( i 02 héhﬁl gnl tfyﬁrmSeast@:tp,r @paﬂfeddtb‘pﬂmmle ]}?ct;wders granules, or sbuspensxons contaénmg g

i hydro nzoxi n oronic acid an
5- br onoi sophtfﬁ ? nllé M agcg;bo 55?6 Pﬁé“ﬁ?’lﬁ’t"@di%@) YR centanngs fog whi t e
?3' i g Hrrﬂj)Z%E&xagﬁle _Qyorh Idt;chﬂ‘t/gg(t?l‘ﬁ% oi6gug, Ad 4h)(1§,9c8ﬁtaﬁ)ng or eimﬁplésﬁox%H) . 8. 40
1.7 (s, 6H): “%E‘ (21.% SW’ZC‘%‘@k R 5.3 "f‘%ﬂ/&m)&%ﬁﬂy HO&P éommfrste@qmesm@ez ~1.65
H20: C, 10 64;01920nsH)r shsRasion, cohtdin®g: fréiR WBSkt d05 82 5%%us eﬂ(}ndxﬁg ¢ §2. 32.

The title conpound was prepared according to the proc re”o r?‘BI e 16
starting wit psotonic medium. Such pharmaceutical preparations may contain, for example from

5- (4, 4- D et i ovaJn 6 i sopht hal oni t
el mp 240 a3 e St QA Bl RARAL o gl St o)
7. 92 (s?251 H;uallsrbetween(abammmd&vvcb;ewe@ﬂ 1. 8 9 Hz), 7 3 3(d, 1 H J=

~ 1. 8 Hz . 15 7. 6 M5 (ES) mz 318 ((M
HI-). Eg(AIVPLE 34 gﬂ“(éﬁdeﬁ“‘é%s%gﬁyf g})"if‘b"“i léwl md%%g@lgﬂeqﬂzéaam n(-( -
yI) 2 furoni pmnnbda:Seo(mpoAndjembyeﬁl ﬂﬁ sde 3f Mmbwiﬁﬂ -2RHRE 82 BEG Jofl the
, 3] oxazi n- 6-@% L%an 2 2& g_?r bonitrile was prepared, according to the

procedure of ng treats PYes tro Inogapansh pafisiastory !I_eSﬂthire ebtgingdrwihen (J. Med.
Chem 1997}he b skt

4di hydE 0-4, 4) c?| rreg?ﬁl?/?ds g%ggﬁeﬂogl%)agenzoégdl_?tr? dém Wcﬂsﬁ%ﬁogrﬁoén %b(?uﬁoft‘i 8 g,
8.18 mrmP?, 520%5%F%g§6m@d(mdsye@ht mreﬂﬁabimglt'qn il dBded kipseR Bo to R C;

0 (D gl i Pl s o (o 235 *°

(MtH) +. The titIe corrpound was prepared accor ding to the procedure of
Exanpl e 16 using 5-(

1, 4- Di hydr o- 4, 4-di net hyl - 2- oxo- 2H 3, 1- benzoxazi n-6-yl ) -2furaricarbonitrile:
np 200C deconposes; 'H-NVR (CDCl3) 8 9.1 (s, 1H), 7.63 (dd, 1H, J= 8. 26,
1.68 Hz), 7.53 (d, 1H, J= 1.59 Hz), 7.19 (d, 1H, J= 3.7 Hz), 6.89 (d, 30
1H, J= 8.31 Hz), 6.7l (d, 1H, J= 3.72 Hz), 1.8 (s, 6H); M5 (ES) mz 283

- ([M HI~)

7.40- 7. 3615 M cagtd} ,or Exo'ﬁn&tzwemthéwm ﬁn&@ué gm{)/{k dlfé 51%4{1%8’\)8 utﬂh‘tlgs Qﬁéy 6H) . M



-65 EXAMPLE 35

4,4-Diethvl-6-(3-nitrouhenvl)-1. 4-di hvdro-2H 3. 1- benzoaazi ne- 2-t hi one
4,4-Di ethyl -6-(3-niirophenyl)-1, 4-di hydrobenzo [d] [ 1,3] oxazin-2-one was
prepared, from 4, 4-diethyl-6-iodo-1, 4-difyydrobenzo[ d] [ 1, 3] oxazi n-2-one and
3 5 nitrophenyl boronic acid accor ding to the procedure of Exanple 4, as an
off white solid: nmp 193-194 C;, 'H- NWR (CDC13) 8 9.19 (s, 1H, D20
exchangeabl e) ,dofagd% frém abdut meslmo aagl-lpaeferﬁ)lyzwﬁabmﬁlﬂ)to sﬁxﬁg3 Do3agd fhrms 7. 61
(t, 1H, J=8.0 Hz 7501‘3 0) d, IH J=1.7 Hz),
6.99 (d, 1H, st leSfoq_Esem us(ggomnselfppm gbouyogrtq_ég mg) oégne(agtlveaqmpgund 8.3 H);
VB (EI) nfz 33Rinkhdvhdihixturel K3k soar - hq@alﬁmﬁeeunwlycacegmwgan@r 3ThHEQ C,
"65.17, H, 5.65, N, 8.44. Found: C, 65.31 10. The title
conpound was [S0Easa Tegimen gy, beliadiysted te m@vmdb@amw@aldherm@aﬁw@pmest@rt| ng

with 4, 4-Dset ( t [d] x 20ne
as a yell ow srol\?a‘rgFﬁ évg‘%’oa{fﬁi%%%wwﬁﬁ %M&g{ ged%ﬁ? & [f%!)&ls ‘%@ ?’t
J=1.94 Hz), &r@ﬁni;mzl@ r(:dnced_m)mdeatMylhﬁéagemxes]qﬂ)he tﬁersﬁbu(w situbkpn. J= 7. 99
Hz), 7.55 (dd, 15 1, H J.=8.24 1 8 . 7.25 (d. 1 H J =171 H),
603 (4 1 H oo §nb e cRmpolinad ma e tihinine Bphifas el by Fkicgut) "),
M5 (ES) m z 34dktrafrubduladr] or subdatéhédk outés. Solid carriers include starch, lactose, dicalcium
- 6-(3-Chl orouhenyli‘ 4- net hy I-4 uhenvl - 1. 4- di hvdr o- 2H- 3. 1- benzgaazi ne- 2 -
thi one 20 A niPRPsR @ed’f“Pmaﬂ‘F‘ Alinescallnlgsg, suerassrand kaolin, Wil diquidk earaers dreluds . 78,
30 mml), 18- Cmeﬁfequﬁ@rn%lyaﬁyl%'%%c@ﬁ'ﬂ)n(lém@g’tg'factaﬁts mlea:ble oils such as corn,
tetraki s(triphenyl phosphi ne) palladi um (0 34, ml ), and sodi um
car bonat e (7. @8gnut 2 sasaple)oils, wsarempwpmaée@fthmranﬂthwactme ifgrgentaidienl) was
degassed to r JoT=1eM a f r hour s.
The reaction 3’5%‘9%’{ ﬁb?g 8\/(\fy/as co%%ﬁgﬁggu%gbmk g%}%&esrggure (Ei'g?‘ egtgdthg\nth
brine (30 nlL) pmpdraeomgf phausdcenteal( b@Positions nﬁyéecadmtugeodsbzymclud@sswhmr at ed

Combi nedor garRiorky et el J6HE NEER, 8k R0 PR O RHSRE Af or

renmoval ofgst hemmh\ﬂgmcorbtmldrsmrduenms pur| f| ed by a flash chromat ography
(silica gel, hexane eth | acetate/1;1) to give 5-(3 30 chl orophenyl)-N

met hoxy- N net hyl befb& ef <P WO‘FQWSQW%@%‘ ther stagdpoint @f ease OF t hi s

?ng\?gﬂndg g??utrl grr?gOMt hyl Fﬁﬁhl umin Edﬁxgwﬁ% ?I%l%jc g‘%blets di qi,gﬂgapvm S-e78

C under ni t r odided ordiuidrfilled Mpsulqesg Qrdrad@mlsmamn%fsﬁ)e componmsisds preferrad.xt ur e was _
. treated with a sat e u I i ) at -78
C “Bihyl “acet at o ( M8h” B SEHERET ey CHES B Siiflidh Shchitpa -
aqueous | ager imeperionieathc tSpdutions\or suspehdions of theseadctive(cdxipounds)as a fred bae@mnbl ned

organi c | ayers,were,was and .dri ed SO Aléb r repov. of the
sol vent, the PEUMALR ég}ﬁi’g féep{a}: os)aléfa’ébflpégq?r I\{% o@lf‘ gf ﬁimvf a?gel ,
hexane: et t ryl sagftant ehch: és) h&d}o@pr@yﬁeﬂulose Dispersions can also be prepared in
1-(4-am no- 3' - chl or gbi phenyl - et hanone as a yellow solid (2 47% : np

89-90 C, ' H Nshcerebdiqud, BOIWhYé@e (é%vcoli and mixtures thegeqfyin oily.  nder oy 7.
25-7. 40 3 5
R EEb splitidis of slofef skl e, tes? pibpartidibkontkf aretiniaife 1o t°§°‘?gven‘2th9 (s
68. 44, H, 24. 9zrowth obmigrporgapismé: C, 68.40, H, 4.89, N, 5.61.

6- ( 3- Chl henyl 4 .1,

6- (- Chl or opheny Lg@epg%@géeﬁcggnm Xhitable ol ilfeetbR BENAQLEH stbrild adtieous
1-(4-am no- 3 Jsclhilma}rbilqpheioyé axﬁ ytenile goivders fer the ei@mp&aﬂébummép)armﬂﬁi of

pherryl magnesi u brom e fol b in THF, as white
15 solid: np ftfg} 11@6“@6 s‘?—l‘-“KWFQ"( g&%ﬂ’?“s%@ﬁ’f? t f@%ft‘js’e%ﬁﬁwﬁéa l e),

- 7.51=7. 57 (M ndkl be HuidGo fnetbuxtbrit) thitdasy Syrifge Gllity leklts. J R Bust BaZskable? uhdr (S,

3H); M (ESI) m z 348@%[ 100%; Anal. Calc. For Cz~H-6CI NO2: C,
72.10, H, 34. pFondyiony mflﬁlk_}%ﬁ'ﬁre end 74torpge apd anug benpresenyed against jthe e
conpound was Rb&RAnAG: a@ﬁ&%ﬁhﬁﬂ)oﬁfﬂn&ﬂ?s&h%% érﬁl Qhd FegH ”phf'efzfng tarting
with 6-(3-chl orophenyF) met hyl - -phenyl I hydro-benzo[ d][ 1, 3]oxazin
2-one, as a white solid: np 202-203C;,"HNWR (CDCI3) 8 8.9 (s, 1H),

7.59-7.56 (m 2H), 7.49-7.30 (m 9H), 6.91 (d, IH J=8.19 Hz), 2.2 (s,
3H); M5 (ES) miz 364 ([M H ). 25 EXAMPLE 37

- 4-Aly!-6-(3-chl orophenvl)-4-nethy!-1, 4-di hvdr o- 2H 3. 1- benzoaazi ne- 2-t hi one
To a solution of 1-(4-am no-3'-chloro-biphenyl-3-yl)-ethanone (0.2g, 0.82
mol ) in anhydrous THF (10 nlL) was added a solution of allyl mgnesium
bromde in ether (1.OM 3 n, 3 mol) at OC under nitrogen. The reaction
solution was slowy 30 warnmed to anbient tenperature and stirred under
nitrogen for 1 hour. A saturated aqueous anmoni um chl oride solution (10 nlL)
was added and was followed by -67




addition of ethyl acetate (50 nmL). The organic | ayer was separated and the
aqueous | ayer was extracted with ethyl acetate (3x10 nlL). The conbi ned
organic |l ayers were washed with brine and dried with MySGa. After renoval
of solvent, the residue was purified by a flash chromatography (silica gel,
hexane: ethyl acetate/3:1 ) to afford an3% amino carbinol internediate

whi ch was used in next step w thout further purification. To a solution of

the ab h THE. dded 0.38g, 2.3 mol
at anbi ont L enget SRUPE i BHRRTY PEOUR coRpiEs 4 PoRR NATTOMTAR (éal od b

55 C for 12 h(glyrc&oar]ﬂoﬁyME gheol ad nqa]drmymgyﬁﬂpgrye&yrsﬁnabTéﬁﬁm%%éfﬁl@IeoWas
renmoved in vacu t? ﬁ resi due was purified | ash chromat ogr dphy
(S|I|ca gel, ?Qé’ethyl acetate/2:1) to yleld

4-alyl - 6- ( 3- chI orophenyl) 4- et hyl -1, 4-di hydrobenzo[d][l 3] oxazi n- 2-one as
a white solid (130_ng, 52%: np 128- 129C "H-NWVR (CDC13) 8 8.68 (s, 1H,
DZO exchandeabl e), Thefswdjowg exgplesllugigat¢ grgparatign Qf:coﬁpﬁmdioﬂhblm)vent%n 31-7.40
(m 3H), 7. 25 (d, 1 H J=1. 6 Hz), 6. 92 (d, 1 H J =8.2 Hz), 5. 70-5.
8 (m 1H), S.17 (m 2H), 2.76 (m 2H), 1.79 (s, 3H); I\/B (ESI) mz 314
((MHJ+, 40%; 15 Anal. Calc. For C~gH,6CINCz: C, 68.90, H, 5.14, N, 4.46.
Found: C) 68.90, H 5.18, N, 4.43. Eﬁéé&é‘ﬁg conpound was prepared
according to the procedure of Exanpl Rt ng with

4- Al Iyl - 6-(3-chl oro-phenyl )2 pmh 5-blerfioph ropeaZ@l d] [ 1, 3] oxazi n- 2one:
rrplSOlSJfg H NVR_ ( 3).b 89 (s, 1 m 2H), 7.40-7.35 (m
20 3H) 7 (s) ms “80%?1' 2-aminpy3-bromobenzoic pgig (10g, 86 menofpin(dry THE(200

5.19-5.13 2 328
vy, "B el AT s ol b o RbinidfPof, il Pt
ro- ZH 3, 1- benbiowide i eherbSAy dhi 9¢ imle 270 mmol). The reaction mixture was slowly

gxaszl: ﬁrg §| §4gﬂ;g§;|nzo Jﬂ?blrll Fee%@grsa}lgfekggp %tg{u())% ﬁ)érﬁlg%%urs L[m%]er throgen and then

(1 1b4 di h)édr(r)]I pouteddintved bold O%anea&@dﬂocbleﬁa@g@]h Wiof (y%o),agy Oﬁegxnﬁﬁkfi“'@d

r ono- onjtrile rding to the procedure o anple 5, as a
white sol |§(::I ﬁ%ﬁg@zgﬁ qgueo ﬁﬁ/ﬁ gm%&rﬂ@fie:@? g@'ﬂa"@sethyilaﬁetat% Pk, 1 H),

8.15 (bs, 1 adde@8 Srgahi fvas € / J = 8.

8.1 § x F{'Mls E;Ege T(hbg}g| )c"l%ir}i{eé 5] 1€paK/late:d éld(dﬁbecﬁﬁblayepwa?%xtﬁa%afljm{ﬁ:

C, 7H, 3Cl Nz02: et&’d tatg £3x190 k). ﬂf@omhne@!s@uc Pwmdferwa@& ®ith bhhe #1d92, N,

8. 71. The titdiRdqMEBOW IANG SRS vaPAH s et B Mctlb, e }egdﬁp&'aso [EEd by & sifida Exar’rpl €

16 starting with
3- chl or 0- 5- ( 48%k- Hpshet dhyamatogsaphy 1, (hexammhvdoamwamow] givesaqzmﬁyl) benz

77107, 70 m e S B ol sl By Sy np 25587 R

| En(rj %2?/ 3;915(&)(:13)537 Hrjd, 18, 0% XﬂHz)lHIZJEd&PQé]H'B)J;ZQI-ﬁ)((?SI @H)IH Ve (ES)
z

6-(3,5-Difl uaé%ﬁﬂﬁjo)(s Eﬁyﬁ%@t H: 1-85 6, 6hvdr o- 21 3, 1- benzoxazi ne- Z- t hi one

6- (3, 5-di ffuoro-pherryl)-4, 4-di nethyl -1, 4-di hydrobenzo-[d] [ 1, 3]

oxazi n-2-one 20 was prepared, according to the procedure of Exanple 5 from

(4, 4-di met hyl - 1, 4 di hydr o- 2- oxo- 2H BRE@xazi n- 6- yI ) bor oni c acid and
1- brono- 355 di £ uor 215 A AP v |id: 8-219 C H NVR ( DVS
Ods) 8 10.4 (s, 1 d YL ihydl bk oxagin-20 "_’7 73 Hz),

S 7.19 (t, I H —Tgaszbmp;zpf%z m@!ﬁO-@eb,rorﬂnbphedyr)pﬁap%ﬂdllls 178/ming)) i, VB
e ke N 4Ty a6 b R g w?ésé?%%%mﬁ@%@gfmoﬁﬁdﬁm
BB T vor ic‘;?é‘"”@“‘imi‘“??‘p?ﬁcm‘ﬁ?‘ o0 xRl L g gh b il

oxazi n2- one: %)’ 2By %ﬁéﬁf’ﬁﬁ%ms(’m%’ﬂ agetgte (40 !ﬂ% The/Rlutidnl wak H, J =
3-8 23 oy, R a0 o auepm hrffochioll Slion ool Bt aoiPharl s g )’

- 69 w1th MgSO,. After removal of ’solvent m vacuo, 6 bromo-4,4-dimethyl-1,4-dihydro-



EXAMPLE 40 6-( 3-Fl uoro-5-net hoxvohenvl | -4, 4-di nethvl -1, 4-di hvdro 2H 3.1
6enzoaazi ne-2 thione 5

6- ( 3- Fl uor o- 5- net hoxy- pherryl) -4, 4-di met hyl - 1, 4- di hydro

"benzo[ d] [ 1, 3) oxazi n- 2-one was prepared,-3krom

(1, 4-di hydr o- 4, 4-di met hyl - 2- oxo- 2H3, 1- benzoxi n-6 yl )boronic acid and

3- br ono- 5- quoroanlsoIe according to the procedure of Exanple 5, as a white
solid: np 181bergoldif].3)-rrager2-omVRE elsyined &G whifessolid kDO g, 71.06%)7mp 9 96700 2H)

7.13-7.06 (Mo dt, 1H,
10. 95, 2. T ‘SZH)%IQ'I?S wdg)%f;‘#“ %D%%%%Z%dé( M F 24
1009 ; Anal . Ba), €.43kdd, 18, FH8aT RO, 6184 @OIHG = 8 4.185, 1.k} (s26HP: N 4. 62
Found: C, 67.11, H, 5.44, N, 4.48. The title conpound was prepared,

~according to the procedure of Exanple 16 starting with

6- (3-fl uor®- 5- net hoxy- phenyl) - 4, 4- digyeA Ml El3 4- di hydro 15
benzo[d)[ 1, 3) oxa2| n-2-one, as_ a Wmte SO|Id np 170- 171C H NVR (CDC13) 8
9.2 (s, 1 H), 7.A4dRihydro-4,d-dimethgl-2-pxo-2H-Iglsbenzvyazin-G¥Dbaronic ddid J = 1. 66

Hz), 6. 91 (d, ll-r ! N 6. 82-6. 81
(m 1H, 6. 66-6. °6ais°:f“r%§’" A5 W4 g: d(‘ﬁé‘"’gﬂ)“ ool Rk peRney 316
([M H-). 20(23:,)@&/@])4@_ anhydrous THF (60 mL) was added a solution of n-BuLi in hexane

3- (4, 4-Di met Wbﬁ ﬁﬁ'R& 824%61518{]\/7%“% Ij_e?in:tl'rotgjgnnzgﬂg'asrt]ur%d%%%S °C for 30

“met hoxvbenzonitrile Xt ur

(4, 4-di rrel(hylrmhutés asymnycwazobma Haﬁuéhtdﬂﬁﬂﬂﬂﬁﬁéhr@ ,ﬁ*bx}a}é@grsqm 038%5@)( 4.29,
19.0 mol ), cy.an thoxa/s agltrlflate .1 g,

tetrakis(tri phedylS ﬁﬂ‘bé Roqreya p‘fﬂ‘Y Yemed to ambient @ﬂQBTaM®®¢mmh9hedmm um
carbonat e (4.1N gquedds Kydrethlotic atill sHlutieH d 7 (50
nm), and water quUS'3 l%undgrﬁalbl anket@g?mn)l E%rtgﬁea%etaé (L }reaﬁ

m nutes at 5@"@:“&% Aep (N#8 SEFalita a1 RHCORS Eiee B Extacte nith éthyl atemur The

t t | &y d 100 i
. added | Tt ey, OB Sintiid AR BIRTHAL Ve IT biite, 4t el Sbon um
chl ori de 16100MgRQ.. dihe selvant was telolped in @adub@Bd thie Jresidiie inad ﬁhﬁﬁ byagm%geum :
| f at d d. P hr ormat | el
o 2006 ot ny o SRSRRb SRy el aBle el A0 GE L °3?@ﬁgé3&%oﬂf4kdé£%yar o' 2H
ggnzo 5[3 g] %[ 2; Bb-25k 3.1 itentoxydin- 65})56&6%%&6 bﬁ%%ﬁgé J;ld(i)lu i@4§$s1%>|‘ﬁ§iptzggaggl d (0
H) | % 877 egp(ﬁ]%%ﬁ) (%"%30515) C 6%2 €, 1, D204ex(:mgqab1eo %90-895 (&t 5, DHL, |
7. 94 Hz), 3D,8% 8
' 30% ; An?al & CXéllﬁr'g%e%?:& H716S7Nz 35 %‘i ég U 7545’({%)‘ GE{(S é&gs hﬁé&ﬁﬁl

68. 03, H205. 772 2R(MSHHE5 87%)e titl e conpound was prepared, according to t he
procedure of Exarrple 16 starting with

3- (4, 4-di met hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[d][l 3] oxazi n- 6-yl ) - 5nmet hoxy- ben
zonitrile, as an off whlte sol i d: rEXRMIPLZQZC H NVR (CDClB) 8 9.1 10 (s, 1
H, 7.48 (dd, 1 . lH) 31(d 1H, J = 1.69
Hz), 7.27 (m 119 PNz ) ¢

t1yt = ‘.‘ i‘ . 3H)’ 1.8
(s, 6H; M (ES) rn/z 323 ([ M H] roEé@lWE’k 42 15
6- ~3- Fl ugg oohenvl ) - ~t, 4- di et hyl - 1. 4- rn-2H 3, 1- benzoxazi ne- 2-t hi one
6- ( 3- Fl ugéo pheny‘%) "’H"“Hedi’ggf‘?ﬁw@'i 4411%?Fthx‘d1r4yd1bﬂdmtbpmz]o[cﬂ][13:j]oxm1-noﬁe one was
prepared, framsg- by omanden- dBJEHB*b%Sﬁen%lh‘lbgl‘omédrQc,&)er}?%g] L% Z] oxazj.n- 2- one
0

1br ono- 3- quorobenzene accor di e procedure »a |light

yel | ow sol i dtetrals(rph omhmpl (umr@dm)g 8.318mél)( and sodum zarsg,,aye 44 (m

(B} iz ot (L "ﬂm'ﬁa%%m%a?f%@l Bl @9 hdeRkbvasteassebe. 1 5.3,

N) 5.1. Founumog; th?@’xﬂgeand FheB Deatdd 2 BSTL untiBea blile® o ABEAYIr Y@, epar ed,
accor di ngy t he roce re of Ex rrpl edﬂ% usi ng
6- (3- FI uoro phiehPry% 'Hf’n’@?sh§‘i’° P

a 25 white sntuw{ed edl%anixﬁ&ﬁnn fo6h 0 (dd, 1H,
J= 8.15, 1.73 Hz),ﬁq7n 46-7.38 (m 1H), 567 34?QO %Bﬁ(%hggﬁeea@qs%’@. (m 1H),
7.10-7.04 {m 1H), 6.89 (d, 1H, J=8.21 Hz), 1.8 (s, 6H); M5 (ES) mz 286
([M H'"). EXAMPLE 43 30

6- 13- Fl uoro-5-(trifl uoronethyl)nhenvll -4, 4-dinmethvl -1, 4-di hydro-2H 3, 1
benzoaaane- 2-t hi one

6- (3- Fluoro-5-trifluoronethyl -phenyl) -4, 4-di net hyl -1, 4-di hydro

Bt W@@Foﬁnplql&}ldndzwmh 2 one, as . ..



benzo [d] ( 1,3] oxazin-2-one was prepared. from( 1;

4-di hydr o- 4, 4-di r net hyl - 2- oxo- 2H3, 1- benzoxi n- 6-yl )boronic acid and

| - brono- 3-fluoro-5-trifluoronethyl benze~e according to the procedure of
Exanple 5, as a white solid: rnp 207-208 C; ' H-NMR 5 (DM5 O-d6) S 10.4 (s,
1H)79479(m2H)7737 7(m3’2H) 7. 63 (d, 1 H .I =8. S8
Hz), 6.99 (d, 1H, J= 8.68 Hz) H; M5 (ElI) mz 339([M], 60%;

5 99) ﬁ""'° ol ?‘%%ﬁéﬁﬁ%% }% gpiﬂiﬁwu? S v e e

of Exanpl e 16 ethylsamratd (3g15viLh The combmed organic layers were washed with brine and

o T R WAt 5 it ot o
9.2 (s, 1H), 4ii&b &, ﬂ&iﬁ) ch?on&tdﬁ%ﬂylﬂlex&m e%ay14)aéeta98/2'r§ﬁ)to Tafffla 7 638. (M

I H), 736’730(m2 6. ; (ES)
rnlz 354 (] M gjlorpph qlgrngt,lpy11154 dihydrobenzo[d][1,3]oxazin-2-one as a yellowxsh solid

6- ( 2- FIuoroph nyd ) g, 4- gﬁw Neg 2- one
6- (2- Fluoro-p e%éy 811’/ 4%:@%{#9-? 4- ydr o- ?Ies’r?zo)df fd)%a%’ §I>_<Iaz]ir)’gi 2-one
was prepared, e)@b@mechl@gWﬁ)(s; hH)ﬂrﬁc(adBHa, D6 ExHilp=. SHEY, 089 (dd, 1H, J =
(1, 4-di hydro i 0 nzoxi n- 6- I) oronic acid and

1- brono- 2-f| uzrobbqrg—gzé'ﬁf’%&ﬁsl%ff %ﬁli‘i% %?@été?)s “{}ﬁ'g rb%d‘é‘

H-NI\/R( DVBO- dK)0:8C, 168,39 3H( 494, N;)4.847 Fondt Cné6.14H, 45128, 42¢1 7.45 (m 4H) 6.98
(d, 1H, J— 8.7 Hz}, 1.64 (s, 6H). The title corrpound was prepared,

- accordi ng 190 the procedure of Exarrp Ie 16 startlng wth

6- (2-f 1 uor o- phenyl) -4, 4-di net hyl - 5 benzo[ d] [1, 3] oKazu~-2-one, as
a white solid: rrpl?l 1730 H-NI\/R(CDCl 897(s IH), 7.5-7.13 (m ~&),
6.88 (d, 1H, S=(3:Brpme (1) NH .4-diByd rabenzo8h bkazif-2Jone 25

EXAMPLE 45 roced
6- (3, 4-D fluoronhenvl) -4, 4-di net hvl (%—ﬁ—d!lyfrv&ro 2H 3, 1- benzosa~ne- 2-t| ai one

6- (3, 4- 2D|f| uor o- ph&gnyott)lrczbf qaL, Gdhﬁ:{ljr@aﬁlﬂtlmﬂilaylkhyxh-mganmdfﬂhn% )la’l,)b8i50n]1cc
oxa2| n- ar accor LLo rocedur e, of Exanpl e rom
, 4- di hy ro- Qf'd's g%f%l hy/f®2 -ox!)g%ﬁ-r%m‘iggh‘ﬁ?gﬂzﬁ“% (39 ﬁgrgﬁi dgel.d and
1-bror no- 3, Atertulfid ummﬁmame)pauadm& ay (ofg% mﬁsntrﬁnéay y@aaéoamw&rg&zerOS C
H 6 1o Zggzégﬂl‘@) “’fssﬂ)mmFﬁé’ftl?Mﬁeanédﬁ%%Mﬁ@I lelLs pﬂép(@wdga?mg 38 (dt
1H, J= 8.9 Hz rdin 0]
t he procedur erefvElR b V5t dgh )
%Q?at S5 dunrgllerda blanket of Ttéﬁef f%ﬁ3 hong - 25

6- (3, 4-di fl uoro- pheny 4 4- enzo oxa
one, as a yelTlmNregemqndnmﬁgezw@ gqoiedcxo ambNthf(r@BﬁnB} #d Squigdched , with H) , 7. 44

(99, 3 0™ Ayl BBl R0hcé 2ot B a® 16 hsbad thoo i %l 1)

6- (4- Fl uor onhasidedant] drgequrhwwasjscpbmed]vﬂfhe)a@deﬂ ldyeb vz extiated-vitH éthyane

R L
(1, 4-di hydr o-witl MESORL h}sbsavamvazlr&ﬁ‘ovadbwmwaﬂd&eyﬂealmrmy;ﬁmﬁew nd
1-brono-4-flu rob zﬂea%_‘)c as off white crystals: np 232-2 I\M/R

(DMVBO-ds) 8 1 omatpgraphy (bgupne:éthyl cetaie/11H) t,mgwe76 Q%brpmo $H), 6.96
d, 1H, 8. dinseth 6;88” d

. giCCOI’dI néﬁt 0 @lﬁgg%?g?e‘gﬁre o?ﬁghgnﬂgﬁb%%@a I}dmﬁaﬁs W Slite Sotia

6- (4- f | uor o- fAday140%); 4mpli HE:183| °Q; AH r(DMSéhm $ d10.86 1(s3]1H)xBZON- 2- ONne,

2, 01T Sl MR B

6H); Ms (ES) (ﬂ12H2D=28612(),[M9{‘d]EI)I) ‘mﬁ)ﬂﬁo -dg) 6 -112.46 ( lF) MS (CI)
3-14.4-Di et h % E@ p- 1. Y 1- benzozaan mT
£1 uor obenzoni®¢i352(bH > TR%), 350( M+ 75%) Anal. Calc. For C.6H13BrFN02 C,

3- (4, 4- Dizwet plsg2ro%0u, N, 4o My C254 897 3lsd) ks 3 Oxazi - 6-y1) - 4- 1 vor obenz

“onitrile was prepared, from (

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

5- brono- 2-fl uorobenzonitrile according to the procedure of Exanple 5, as a
white solid: np 229-230 C,' H-NWR (DVBO-db) 8 10.4 (s, 1H), 8.15 (dd, 1H J
=7.39, 2.12 Hz), 7.95-7.89 (m 1. H, 7.59-7.48 (m 3H), 6.99 (d, 1H 30
J=8.1 Hz), 1.7 (s, 6H); M5 (APCl) mz 297 ([M+ H +, 100%; Anal. Calc.
For C ~H, 3FN2Qz: C, 68.91, H, 4.42, N, 9.45. Found: C, 68.74, H, 4.83, N,
9. 10.



-73 The title conpound was prepared, according to the procedure of Exanple
16 starting with

3- (4, 4-di met hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[d][l 3] oxazi n-6-yl)-4f| uor o- benz
onitrile, as a yellow solid: np 250-25I C%, H NVR (CDC13) 8 8.83 (s, 1H),
7.73 (dd, 1H, J= 8.34, 2.19 Hz), 7.68-7° & (m 1H), 7.48-7.44 (m 1H),
7.32-7.28 (m 5 2H), 6.9 (d) 1H, J=8.34 Hz), 1.81 (s, 6H); M5 (ES) mz 311
([M H-). EXAMPLE 48 6-12.3-Di fluoronhenvl)-4.4-ditnethvt-1.4-di hvdro 2H
3.1 benzoaaane 2 thione 6-(2,

3-Di fl uoro-phenyl) -4, 4-di net hyl -1, 4-di hydro-benzo [d] [ 1, 3 ] oxazin-2-one
0 was prepared, according to the procedure of Exarrpl e 5 from

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

, 3-di fluorobenzyltriflate, as a yel EMaMPIEE®: np 166-167 C 'H NWR

DVSO- d6) 104(%59, 1.?7.2(,SH) 70(m1H) 17(s 6H); M
El) mz 289 ([ M-HH Gthyl-2-0x0-1.4c¢ 111, 3ipxaain-6-31)-5-, ,
84. Found: C, 66.15, H 4.37, N, ﬂqmﬁﬂ,em}oﬁ";l; etitle corrpound was
repared, according to the procedure 0 e 16 starting with
(2, 3-difluoro- phgﬁ?ﬂ)’m@f& (arbﬁevmérﬂugronh@ylwdrcbmubyrmr-d][1 3] oxazi n- 2one,

o \ 107 7. 49 7.4S
SH)a, 7 343??&?]%3] 129&@351% %M{ﬁ) 6% ggn(‘% @287 gﬁmjﬂaH;‘i‘h i
s. 6H): MB ( Etxgru;(mghmylmsph(qewpauammm (01(0.28)\MPiafiolSh dry DMF (20 mL) was |
I- l(.lgl’ E[)Ce)nn?\;m%ﬁt ;ﬁ?%% @@IJ}%Jno?e (H%gg‘ao was th%'n tPu\a/a(agdoat %ls_i 8 unde?grll)lzagl%:tlzolfrr;ltr%ggll5

(

4, 4- di et hjdr 62-tous: Thd redbtiypdoltiatvas cholee i7 R6a%kRp
fl uor obenzonr trile and sodi um acee?gt%iw%g pguredgmﬁ

.7
in acetic acid® l% e &aé%&am’an%wrl&wﬁetselm@%m ubhiewhite t rogen
bromi ne (0. 12pxehpua2e%emmwgmsnacea%lacﬁ exm”PﬁEthte St' L eg, r 20 hours
and then poured_into ice water (30 : epreC|p| }l Wit ed on a
filter and waSHigd Weten( %Q@L)Mssﬁlw m@mtatecbfethylacetate(IOmL) and
3-(8-bronys 4, 2 enz )-5 30
( e AL TR tich Bl R ok oroEOE 8 ibed e ¢

quorobenzonltrlle as an of te s
"HNVR - 74 pRisoeiptyl &et;xte?@d(lsxaneﬁ) 1). AAfbBsdliéent Wi redhovel, 8-(f3) , 8. 02-8.08

2H), 7.8 NSy A4 d, 66 6 MS (ESI) m
575, ‘15 [ -y dbe-LefinbEart bnpial shrdbian b @&&mﬁ% eashe
procedure of ﬁxmvnlaeairﬁxtéichaf(ﬂ) gl 8‘4%9“an53-254 °C; 'H-NMR.(DMSO-d

3-(8-brono-4,4 (ng hyl - 2- 0x0- 1, 4- di hydr o- 2H 3, 1- benzoxazi n- stll())4-55
£ I uor obenzoni €% ﬁﬁhﬂgﬁﬂ@@@&lﬂw QODCIE), 7TB24mOH]), 9, 73In1,—l)2H)7 70 (d,

(m 11, T oo (o /= Ered des o A brahakTonisd e bifigase iy M8+ 0
4, 4- Di met hvl (§§ ("33’2ﬁ?ﬁ(Mo,lﬂ-’réﬁ‘)le)lanCdlecﬁohmtmﬂrtegc;sg)gpzpamzng-g4gh| one
4,4-Di hyl - di hydrob d[1,3 2-

nmet hy P%“éd3| %R{ladr%nﬁtér;; i hydr obenzo(d] | ]oxazr n-2-one was

prepared fro 1, 4- di hydr o- benzo[d][l 3] oxazi n- 2- one
and 3ni trophenyl boronr c acid accordi ng to the procedure of Exanple 4, as a
yel l owi sh solid: np 244-245 C H-NI\/R SDI\/BOdG) 8 10.38 (s, 1H, D20 :
exchangeabl e), 8.47 15 (s, 1 PZ'@EZm 2H), 7. 70-7.76 (m 3H), 7.
O1l (d, 25H X}-(3,4DintethVd ] 297 100% ;
Anal . Calc. For C, sH, aNaGCa: 9 = 63. 93, H,
4.91, N, 8.71. The title corrpound vvess_lpnim&red accor di ng to the procedur e

of Exanple 16 sta
2, 4-di et hyl - 65(3%% t?%d&p&’errrre ared, frgm (LA drophh dispedni-2-08p FHdn- 2- one, 20
as a yel | ow $&1zpepzingfoyl )z@mngz@@anmmqmp}m&aﬁo&aﬂé &coﬂdﬂ)g)toghe‘lo (s, ‘1H),

8.268.22 (m 7.57 (dd,
1H, J= 8. 21, pid%d“ﬁé‘}%ﬁzﬁgéﬁn}eﬂ}r;gé%e{@ t‘g"hdlﬂp 230-231 5 (dagmnossd; (s, 6H);
M5 (ES) #fz MMWCI})SQ@W&%M@%I%783 (_dL 1.5 Hz). 1.6

6- ( 3- Chl orophcgﬂ % i 78: et h di hvd ro- hénzoaaane? >k hi one

6- ( 3- Chl or oph éi 4H7); T4 (. BLA 78Ry L9 Blak 720 [(¢l]1H, /=)0% Biz), 15:83-@NEe  Was
prepared, from 4, 4-diethyl-6-iodo-1, 4-di hydrobenzo[d)[ 1, 3) oxazi.n-2-one and
3chl or ophenyl boronic acid according to the procedure of Exanple 4, as a
white solid: 30 np 150-151 C; 'H- NMR (CDC13) 8 8.52 (s, 1H, DzO
exchangeable), 7.S0 (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),

1
(
2
(
(
4.
p
6-
a
1
(
3
f
3-
5-




-75 0.94 (t) 6H, J= 7.4 Hz); M5 (El) mz 315 (M+, 53%. Anal. Calc. For

C, BH, gC1NO2: C, 68.46, H 5.75, N, 4.44. Found: C, 68.16, H 5.81, N, 4.32.
The title conpound was prepared, according to the procedure of Exanple 16
starting with

6- (3-chl oro-phenyl ) -4, 4-di ethyl -1, 4- di hy’8r o- benzo[ d] [ 1, 3] oxazi n-2-one, 5 as
a white solid: np 148-150C" H-NNR ChA 3) 8 9.277 (s, 1H), 7.50-7.45 (m

25 Hz)7 ey 18331*(%‘1‘_‘%” 7H§’L & éﬁbzﬁ’f%l)%ﬁzg} (ﬁ&ﬁgéoﬂ% R%((?%%%OH . 303 332

o ([M HYY). ExISQMHﬁJzQQSQGHzOC6257H434N973 Found: C, 62.48, H, 431, N, 9.64.

6- ( 3- Met hoxvphenvl ) - 4, 4-di net hvl - 1, 4-di hydr o- 2H 3, 1- benzoaazi ne-2 t hi one
6- ( 3- Met hoxy- phenyl ) -4, 4-di net hyl - 1, 4- di hydro- benzo[dJ [ 1, 3] oxazin-2-one
was prepared, according to the procedure of Exanple 4 from
6- brono- 4, 4-di net hyl 1, 4-di hydr o- benzo[ d] [ 1, 3] oxazi n-2- one and
3- net hoxyphenyl boronic acid, as a yellow solid: np 164-165 C, 'H NWMR
(DVBO-d6) 8 10.3 (s, 1H), 7.56 (m 2H), 7.36 (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), 3.8 (s
3H, 1.7 (s, 6H; M5 (ESI) mz 284 ([MH +, 30%,; Anal. Calc. For
" C, 7TH-TNG3: C, 72.07, H, 6.05, N, 4.94. Found: C, 70.58, H, 5.73, N, 4.67.
The title conpound was prepared, according to the procedure of Exanple 16
starting with
6- ( 3- Met hoxy- pherryl) -4, 4-di nmet hyl - 1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n- 220 one,
as a white solid: np 142-143C,'"H NWR (CDCI3) 8 8.96 (s, 1H), 7.51 (dd, 1H,
=8.2, 1. 84 Hz), 7.40-7.35 (m 2H), 7.13-7.10 (m 1 H), 7.05 (t, 1 H J
2.21 Ft) 6.90 (dd, 1 H J =8.09, 2.46 Hz), 6. 87 (d, 1 H J = 8.2 Hz),
87 (s, 3H), 1. 8 (s, 6H); M5 (ES) mz 298 ([M H-). 25 EXAWPLE 53
2

(@

f 2- Chl or nnhenvl ) -4, 4-di net hvl - 1. 4-di hvdro-2H 3 | - benzozaane- 2-t hi one

(2- Chl or o- phenyl ) -4, 4-di met hyl - 1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n-2- one was -
repared, according to the procedure of Exanple 4 from

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, Ms (ESI)
mz 288 ([ MtH] +~ 709 ; Anal. Calc. For C,sH-4CLNOz: C, 66.79, H, 4.90, N
4.87. Found: C, 66.78, H 4.82, N, 4.55. -76 The title conpound was
prepared, according to the procedure of Exanple 16 starting with

6- (2-chl oro- phenyl ) -4, 4-di met hyl.- 1, 4-di hydr o- benzo(d] (1, 3] oxazi n-2one, as a .
white solid: nmp 171-172C, ' HNWR (CDCI3) 8 8.95 (s, 1 H, 7. S1 -7. 47 (m -
1H), 7.40-7.27 (m SH), 6.87 (d) 1H, J= 8.14 Hz), 1.79 (s, 6H); M5 (ES) m
5 302/304 ([M H'). EXAWPLE 54 4-Benzvl-6-f3-chl oronhenvl) -4-nethyl -

4-di hvdro-2H 3 1 benzozaane-2 thione A m xture of

| - (4- am no- 3~-chl or o- bi phenyl - 3-yl ) - 1-benzyl - et hanol (prepared 10 from

1- (4-am no- 3' -chl or o- bi phenyl - 3-yl ) - et hanone and benzyl nagnesi um br om de
according to procedure described previously, 0.14 g, 0.42 mmol) and

- triphosgene (0.04 g) 0.14 mml) in dry THF (10 nlL) was stirred under a

bl anket of nitrogen for 10 m nutes. THF was renoved and the residue
purified via flash chromat ography (silica gel, 35% ethyl acetatel hexane) to
gi ve 4-benzyl -6-(3-chl oro-phenyl)-4-nmethyl-1,4 15

di hydro-benzo[d] [ 1, 3] oxazi n-2-one (0.045 g, 30% as an off white solid: np
187-188 C; 'H- NWR (DMSO-d6) 8 10.1 (s) 1H), 7.70 (t, 1H, J = 2.3 Hz), 7.6
(d, 1H, J =8.0 Hz), 7. 58-7.53 (m 2H), 7.46 {t, 1 H J =8 0 Hz), 7.3 8
(d, 1 H J =8 0Hz), 7.22-7.17 (m 3H), 7. 06-7.0 (m 2H), 6. 84 (d, 1 H,
J =9.14 H), 3.24 (d, 1 H J =14, 3 Hz), 3. 06 (d, 1H, J = 14.3 Hz), 1.68
(s, 3H; M5 (ESI) mz 364 ([ M+H] +~ 100%; Anal. Calc. 20 For CzZH'CLNO2: '
C, 72.63; H, 4.99; N, 3.85. Found: C, 71.82; H, 5.09; N 3.58. The title
conpound was prepared, according to the procedure of Exanple 16 starting
with

4- benzyl - 6- (3- chl or o- phenyl ) - 4- et hyl - 1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n2- one,
as a white solid: "H NWR (CDC13) 8 9.09 (s, 1H), 7.63 (dd, 1H, J= 8.03,
1.83 Hz), 7.38-7.22 (m 7l~, 7.04-6.97 (m 3H), 6.83 (d, 1H, J= 8.22 Hz),
3.22 (s, 2H), 25 1.86 (s, 3H); M5 (ES) nmlz 378/380 ([M H -). EXAMPLE 55

6- | 3- Brono- 5-f | uoronhenvl ) -4, 4-di met hvl 1, 4-di hvdrn 2H 3,1 benzoxazi ne- 2t h,
| one 30

6- (3- Brono- 5-f | uor ophenyl ) - 4, 4-di met hyl - 1, 4- di hydr obenzo[ d] [ 1, 3] oxazi n- 2one
was prepared, from (1, 4-di hydro-4, 4-di net hyl - 2- oxo- 2H 3, 1- benzoxazi n-6

T O Il



yl )boronic acid and 1, 3-di brono-5-fl uorobenzene foll ow ng the procedure of
Exanple 5; as a white solid: np 182-183 C'H NVR (DVSO-ds) 8 10.36 (s, 1H,
D20 exchangeable), 7.78 (s, 1H), 7.58-7.65 (~ 3H), 7.49 (dd, 1H, J= 8.3,
1.8 Hz), 6.96 (d, 1H, J= 8.5 Hz), 1.69 -6s, 6H); '9F-NWR (DMSO-ds) D -1
12.46 (m 1F); M5 (Cl) 5 mlz 352 ([ MtH +~ 7g% ~ 350 ([ M+H] +, 75% ; Anal.
Calc. For C,sH-3BrFNOz: C, 54.88, H, 3.74, N 4.00. Found: C, 54.83, H,
3.82, N, 3.95. The title conpound was prepared, according to the procedur e
of Exanple 16 starting with :
G- (3-br ormo- 5-f1 uor o_phenyl) -4, 4- rre‘?fﬁ"?‘ FE nydro benzo [d] 1 3

oxazi n-2-one, a$ athy g3 3)2 ﬁ,,&,eZS 10 (s,
1 H, 7.49-7.45 ( d,, 1 J..= , H J =2
07 Hz), 7.17 {dt, r%ﬁ"‘k%"e°g‘%%0”§'°é@nﬂ%44%m9éyl(h4 di °ﬂmz0$d]25 Hz), 1.8 (s,
6H) ; M5 (BS) [M3oxiGit/Befe (01158, 014 mihol) e MRbesson rddpent (0 24g, 0.6 mmol) in |
5-f4, 4- D net hyl - 2-t hi ogo- 1, 4- di hvdrn 2H 3, ! -benzozaan- 6- ?

t hi onhene- 2ca PYS-q-Kdens wag | QPtﬁar‘rﬁ%Pn@f W@8@f0f3homs The solvent was

- 4-di hydr 0- 2H-legpv&i £l tHe radidieavds I &pﬁh‘? rjile was

pr epar ed, accor d| ng to thé E)r ocggﬁ%% Exarrp e %g%ﬁxﬁgﬁf?é gei

5- br onn2- thl 1 acstate/6: )tgag’g@tbentlecompoundasawhxtesohd (80 mg, 52%):

an ot f i ?e”’gé?.d T SRR IR e B cxhleck L P ""C'7d97a?d,

1H, J= 7.9 Fifl J% 5OHD) eassemownmwﬁ(t(m JEH.8 02, 0,02 MhJLéS?

MS (APClI) ml 302 N20zS: a 63 36
H, Sf 25; )N é%(% émlB@ )N&gﬁl)'ﬂ}@@ (M? IQO%Q 30?M,'t232f4)§A0ainpound was

prepar ed, acaudFeECkE, LINOPIOGS L
5- (4, 4- di met hy] - 2- ox’tSH” 4-di hydr o- 2H4tc)gén§>c§?§})' F‘%‘ﬁs‘?%’% Bae,N,

oxa2| n-6-yl) - M ophene-2carbonitrile, as a yellow solid: np 242-244 C
"H-NWR (CDC13) 8 9.05 (s, 1H), 7.61 (d, IH J= 3.89 Hz), 7.54 (dd, 1H, J=
8.23, 1.56 Hz), 7.35 (rn, 1H) 7.24 (d, 1H, J=3 . 89 Hz), 6. 88 (d, 1 H J

-=8.26 H?), 1. 8 (s, 6l-n (ES)EmAMs»( [M H'"). EXAMPLE 57 .

3- Fl uor o- 5- (8¢ {4 Hf 1.4 '. et hyt.- h ,ﬁ-lhydro ZH-3 1- benzoaazi n- 6y
| ) benzoni t ~i I& = \ 1 3loxazin-gvl)-thiophene-2Tak agi shi
et al. Synlett 4, 5 360-2 (1992) maﬂﬁanhfbl C) was depr ot ect ed using

trifluoroacetic agid to ve o0.am no benzol c acid, whi.ch was then treated .
wi th met hyl mgnesm%‘%:“cfé 4rgimethyl2-QrooL. dnditpidroAHrbenagld] 4 Sl dxiariot6- The

di
At bonyl of e ere R pboticd g, Pl iRl LalREot LARA Gldao b6 o 1,
hours. TKE s&mpl)isankydepus héﬁle%wwaw@)torr@&m tndaprdtragen far TtndiretThel acet at e

(100 10 m.) h,10% a ous HCI
sol ution (ZX%%ﬁwgﬂoe?lggé@%@yﬁq ?dyeconB‘\*Q“ﬁﬁS“'??Yé#“t’ﬁ% O%é%ﬁg'@
purified vi a(ditr eplohaxgnetiny aqesitd/s: ttogdbrd theftieddmpownlataaleRd v eXAITE} to gi ve

8-fl 4, 4- whi t lid
(1 5 e Csohs T A0 ¥ S DR sl EX8 T 05 Ty excranmpati sy (m
A e e
5”27' 55' olzzl(z))r 1%9% GPB!OI%I'S (APCI) m/z 301 ([M+H] 100%); Anal, Calc. For ’

B F or 0- (1, ar st OS P sl alcayky £ 52t @ b ASRZRE K G4 ) boroni ¢ acid

was prepared from

- 6- br ono- 8- Fl uor o- 4, 4- di net hyl - di hydr o- benzo[d] [ 1, 3] oxazi n- 2one usi ng the
procedure of Exarrpl e 4. 20 '
3- Fl uoro-5-(8-fluoro-4,4-dinethyl - Ex("}%PIIEz}Odl hydr o- 2H benzo [d] ( 1, 3]
oxazi n- 6- yI) benz ré- vl

, 4- di hydgp- 4, 4d| 0X0- 2 nzoxi n- oronic aC|d and

t h
5- br ono- 3 f1 uor oben fg‘?ﬁ ftrwz}sé’re&’?c?g %‘?‘ﬂg ~brgng-pd- dHPﬁ def-dihyiroexanpl e 5, as a
whi t e sol i d: benpo[@HH3 RRAzi2- onmww@msg (bs,
H, 8 06 (dt, 1 H J = 10.48, 2.16 Hz), ag@t %g’e?r&édm%%ﬁmgﬂlezg’? 77
(dd, 1 H J = 11. 89, | 81 Hz) 7. 63 (s, 1H) 1. 7 (s, 6H; M5 (El) niz
314((M+], 60% . The title conpound was prepared, according to the procedure
of Exanple 16 using
3- Fl uoro-5-(8-fluoro-4, 4-di net hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d) [ 1, 3] oxazi n6
-yl)-benzonitrile, as a yellow solid: '"H NWR (CDC13) 8 8.91 (s, 1H), 7.61
(d, 1 H, 30 7.47 (dt, 1 H J=9.25 2.0 Hz), 7.39 (m 1 H), 7.33-7.29 (m
1 H, 7.13 (s, 1 H, 1. 8 (s, 6H. _79_ EXAMPLE 58
3-(1, 2- D hvdro- 2-t hi oaosni rol 4H 3. 1- benzoaazi ne- 4, 1- cycl ohexanl 6
yl ) benzonitrile




5

3-(1, 2- D hydr o- 2- oxospi ro[ 4H 3, 1- benzoxazi ne- 4, 1- cycl ohexan] - 6-yl ) benzoni tr
ile was prepared, according to Procedure B from spiro- (4,

1" - cycl ohexanel, 4- di hydr o- 2- oxo- 2H- 3, 1- hgnzoxazi n-6-yl ) boronic acid and

3- bronobenzonitrile, as a tan powder: np 245-247 C, .'H NVR(DVSO d6) 8 .
10.31 (s, 1H), 8.21 (s, 1H), 8.02 (d, 1H, J=8.0 Hz), 7.78 (d, 1H J= 7.7
Hz), 7.68-7. 6is £ whitddJid: xﬁpmmsmﬂ,‘mle(dmca, 39, 1 3ol. 96 (m 4H)) 1.

75-1.64 (m El z 318 I\/Hr Anal . Calc. For
C20H' NZQz~ 1/ IE_Q%"&@‘)??%@*% Js"Hé\S, 2. Nth e CEE AT Lz}z:@ B4, W, 5. 81; N,
8.22. The titkE8.4HAPLISCE, MB €EB 95127 A ) e of

Exanpl e 16 starting with gm(il ZQd?hydroze(g o?gis%?yrz)?szg@]bgﬁgg;azi ne-4,1

_cycl ohexanJ-6 15 yl)benzonitrile, as a whi te solid: nmp 222-224C;,' H NWR

(cDci3) 8 §.08 (s, 1H), 7.86-7.81 (W J77(dt, 1H) J= 7.79, 1.35 Hz),
7.67-7.64 (m 1H), 7‘.1.58 (d, 1H, J = ff% 7.48 (dd, 1H J=8.2) 1.93

Hz), 7.35 (d, 1H, 3- §2.26 (m
‘h%robmzonnm%g 1.24 (m

2H), 2.07-1.98 (m 2H), 1.90-1.70 (ES) mz

333 ([MHJ'). 20 EXAMPLE 59

5-f1, 2- Di hvdr o- 2 tmemxmmwslpwa&d,lﬁ&ﬁmg&mﬂaﬂyﬁb&ml &hﬁ.&s&mzrﬁ vD
4met hvl - 2- thlg r& bonlé dro-2-axospiro [4H 3,

- 1- benzoxazi ne? A2 ﬁgrg Roii(E34 'Hh SGﬂWSbeHZ"EBTﬂﬁé{’a:Iy#W@ZSqﬂrﬁ resgesingibmi tril e was
prepared 1®CCHroeEdNEE dfEx I LY49~E4 _
1' -cycl ohexangb 4-di h Bﬂgggﬁfg?ﬁvnﬁm?gn%gxgzl ﬁllngﬁ()Dl\g 96’?‘& t1%3id and

2- br ono3- et h§ 11‘;*) waﬁh;t HidoBN2 &, 1Had =2 08Iz, TRSAHES (m,rBH) 2003 &Q3HCJ H NVR

N O i O B e TR L 2 R L T R ST

338 (M) AnaCiHEENOS: ROI6530, M1QH: NSB2O2 Sour: ©6548,HH43PN38.61N. 8. 28.
Found: C, 67. | 2; H 5.45; N, 8.05. -80 The title conpound was prepar ed,
_according to the procedure for Exanple 16 starting with

5-(1, 2-Ditsydr o- 2- oxospi r o[ 4H 3, 1- b AXAFAIHMEy 4, 1- cycl ohexan] 6-yl)-4net hyl -
2-t hi ophenecarbonitrile, as a yeI.I oW solrad. np 199- 201 C'"HNW (CDA3) b
8. 92 (s, 1H)?'4- ' oKy girp 24-banzn{d][1. 30 befzarittrile 7. 23 (d,

12 L, D s gl S s et © (7
5-(1, 2- Di hvdrﬂﬁldizt?% daempnl)s arbmmc&mlzobmuzﬁzak&g;eemﬂan;vcr oheaanl -6-vl)-2 10

L benzoxae nac Bl Enphctie e S0 KT R Rl svdivn coenae epar ca.

accor di n@0t o (P2gddomel) B afmirturesqfiDME @dd witer (70 mL/15 mL) was degassed to

cycl ohexane- 1, 4- di hydr o- 2- g@j ?: 3, 1- benzoxazi n- ylg boroni ¢ acid and '
2-br omp- 5 cyé%‘?‘ﬁlﬂb%?ﬁﬁeé’a“ en fegted 7 8 &F unds ai’lPBkeZ@f)mcogm-foI\Wﬁm(rE)l\/BO ds) 8
10.41(s, 1 SThe actioh miR@re/wS SIédo]dﬂnb m 3H) 6.
907-6. 94 (d. 1M 3 =183 H). 1. 98 x&tmﬁ&#&,ﬁé%ﬁﬁﬂﬂe

1.45-1. 21 ( mSatyraied aqygguy gmmoniym cldgtade(smwron (RQahL). Ealhyt aceFase (100 naarwastzs 1
/2 HZO C, 6%dded%nd i i N, 8.40.

~ The title conpound ﬁgaﬁgp%yeﬁés%%fg@% %“?%%r‘%“ésa%ciedrw% Exanpl e 16
20 start ,2,5)9 hylacetate (3x30 mL). The combined organic layers were washed with brine and

5- (1, 2- Di hydgRsait enzoxa ine-4,1- c cl ohexan] -
t hi ophenecar bonltr|]lglggb%lOﬁlélgbl%ﬁill v%s§e(5'ilqv8 "’r’?ﬁw’?fé‘dé egidug wag Ei%)lS) 8
. 8.90 (s, 1 H)i,Sth’ageBﬂa(sH,chrﬂmmhtogrhphy (he:&ﬁe bmyl,aczta@m doglle Bl(a.d- din hy18z Hz), 7.
24720(m "quﬁly %Egéﬂgg 2.28-2.23 (m 2.11-1.96
(m 2H), 1.98% Hylipfio-2izpenzg 31°"§§"(6n>i1) Omtms aeErsyﬁ‘rwlztes | ((MH)-). 25
EXAMPLE 61 0.7g, 25% 236-237 °C; 'H-
~ 6-~3-Chl oro ( fgl uorz)rrlrrl1penyl )-4C4-Hll\mrrg{t$1DMS? %)61%34@ H%IQ”? 1- benzoxaune- 2t hi
. one 6-(33%nl %M#@%H—@h’éﬁyﬁmfﬂ AHdJFrétlhI;It}17Q(cﬁ|1HyMr&a-bHﬂ)Z¢6bd] [ 1,3)
oxazi n-230 one was prepared, from:
6- br ono- 4, 4-di net hyl -1, 4-di hydro- benzo[ d] [ 1, 3] oxazi n-2- one and
1- brono- 3-chl oro- 4-fl uorobenzene according to Procedure A as a white
sol i d:




-81 np 211-212 C, 'H NMR (DMBO-d6) 8 10.4 (s, 1H), 7.92 (dd, 1H, J= 7.13,
2.19 Hz), 7. 71-7. 66 (m 1 H), 7. 60-7.57 (rn, 2H), 7. 49 (t, 1 H J = 8.
95 Hz), 6. 96 (d, 1 H J =8.01 Hz), 1.67 (s, 6H); MS (El) mz 305 ((M +

H +, 20%; .Anal. Calc. For Cl6H, 3C1IFNO2: C, 62.86, H, 4.29, N, 4.58.
Found: C 62 S2, H, 4.45, N, 4.42. 5 Thé'title conpound was prepar ed,
-according to the procedure for Exanple 16 starting with

6- (3-Chl oro-4 rnp 1 dj h benz 111, 3] oxazin-2-
one, as a m.??’%@ glggy QEA ?qdqﬁki]m ?MQ{?P F f‘gn]thzld, 7. 55
(dd, 1 H, J =HE): BJ2.89, H,as Hz N, 10.0a5Fquad;, C,172Ms, H, §0§1~2b651 91 Hz), 7.41-7.
27 (m 1H), 7.28-7.27 (m 1H), 7.22 (t, IH J= 8. 66 Hz), 6.92 (d, 1H, J=
8.22 Hz), 1.81 10 (s, 6H); M5 (ES) mz 320 ([MH"'). EXAWPLE 62 15
5-(4.4-Di net hvl - 2-t hi oao- 1, 4-di hvdrgxglﬁ[ﬁ,ﬂibenzozam n- 6- yl~4proovl t hi ouhen
e-2-carbonjtrile d|h dr o- 2H—benzo[d]

- [ 1, 3] oxazi*h- 635D el 0 ST EAZi) B

..to Procedure B frqmmgrggfj . }

1' cycl ohexane-1, 4- di hydro- 2 ﬁt)?(gl-methylzox%ér?z%h gﬁ? %Hé)enﬁofd][) ]8?‘1323' %m d and

2- br ono- 3-n V)ZQ?%?W |(15,3ﬁmmi)aamééawmsmsreageat(1\m,t4e3 mls)hrab&yleﬁa) 160 162

C. IR (1CBr) d 0. 47 7.93 (s)
7.38-7.36 (m@%ﬁ?‘)%ﬁ?"(’ ’NJ}.@‘S%C% %?&“)ﬁmﬁ%’é‘“%‘ﬁ%"?%ﬁlﬁdmmr’y‘ 1. 64 1.51
(rr~ 2H), O. 85mpqr@tu®1—powed iitoethyik jcetabd(560 Eb)) hndashédivith 1 1\812@1 (2A9®dn1 ) Cal c. For
C gH eN2 S~'?F1|L~J;' H20: ga ‘81*? 24. Found , 63.48; i‘l 5.59;
N, 8.04. S OFgapic ByEn s 8°M§°‘£P’@ﬁ'§f"é¢o""§6€’éﬁemﬂ§d tBherrpsdugrveasedur e for
Exanpl e 16 stparifié mshhhromato aph: %

5- (21)4 D net Iﬁnﬁgh%atgl -di | %gr%(sgllc-ﬁ%énzgg ethyl acet t%/hx%{%m t%gwf)3 (jpr opyl -t hi
ophene- 2- car thyl2r OXSKVE‘WFY(S‘W 3 ibergo[did 310"2&2@765@ barzoiNRIl @DTIg3) b 9. 43

(S: EIL. H%SZ Lz) Q%sta té’gohlq‘ mj)%g-(Z§ H%HN?]W?? ’ﬁﬁ%g ;ﬁgé ng (d791(5H

I[—l) 1.60 (mHS. OiJ(fL B, J7= 867 Hz), 7.82.(921H, U = B4 HI)=7.78-7H2)(m, bB), (753)(drd z 341

?J]r%et hﬁgz t Ni n Lﬁpé FDMP ABED 8v2293IM 3HRnL9%)) YAnal Ealeoni tri | e

. 4-
, 4- Di et Byt €3HANGOS., €; 6536/ 81, 0781k 3252z Folisl: €, €b,3534, £323 y:6r v! ) -furan-2.
onitrile was prepared from (

t
di hydr o- 4, 4-di net hyl - 2- oxo- 2H 3, 1- benzoxazi n5 6-yl)boronic acid and
4-brorm-2-furancarbonitriIe according to Procedure B. Of white solid: np
255-256 C. "H NWR (DVsO-db) 8 10.32 (s, 1H, DzZO exchangeable), 8.57 (s,
1H), 8.15 (s, 1H), 7.61 (s, 1H)EXAMHJQMI 1H, J= 8.3, 1.5 Hz), 6.92 (d,
1H, J= 838 Hz), 1.65 (s) 6 (t 269( MrH, 72% . Anal. Calc. For

J
6
(
4-
4-
c
1

(
(
ar
4-

.. C SH1ZN203: C, 67.16, H, A4:  C 67.14, H 4.59, N,

10.07. 10 The titThe Qompmda@fmmneqnawed tex0ed i thelt@ledaBt AsBEy f31deqeidey e for
Exanpl e 16 s rt|n

4- (4, 4- di net y?wﬁn (95}38" POtFAGY; 35S, 1 thie rapge R 908 MY 1015 Yok Abe i vézaasyays mdanz car bo
nitrile. An 0b61 maoengng&ﬂthevmvz%%s 4.6 -
83 (s, 1 H) %%ng (dd, 1 H, J = 8. keh 8e7§l1Hz eg‘&%é%&sfgi@g“%@zlz vy
(m 1 H, 6.° 1H J= 8.2 Hz). 1 79 (s, 6H); N5 (ES) nfz 283 ([MH").
15 EXANPME 64 4- Butvl -5-(4, 4-di net hyl - 2-t hi oao-1. 4-di hvd
. ro-ZH 3. 1- benzoxazi n- 6-vl )t hi onhene2-carbonitrile

5- (4, 4- Di net hyl - 2- oxo- 1, 4-di hydro- 2H benzo[dJ [ 1, 3J

oxazi n-6-yl)-4-n-butyl 20 thi ophene-2-carbonitrile was prepared according to =
Procedure B fromspiro-(4, 1

cycl ohexane- 1, 4- di hydr o- 2- oxo- 2H 3, 1- benzoxazi n-6-yl) boronic acid and

2- br ono- 3- nbut yl - 5-t hi ophenecarbonitrile. Wite crystals: np 167-168 C,

"H NVR (DVMSO-d6) 8 10.46 (s, 1H), 7.93 (s, 1H), 7.38-7.36 (m 2H), 7.01 (d,
1H, J=8.7 Hz), 2.59 (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(-ESI) ma [MHI'" 339.
Anal . Calc. For C,9HZON202S~ 1/4 HzO C, 66.16; H, 5.99; N, 8.12. Found: C
66.33; H 5.92; N, 7.85. The title conmpound was prepared according to the
procedure for Exanple 16 starting with
4- Butyl - 5- (4, 4-di net hyl - 2- oxo- 1, 4-di hydro-2H benzo[ dJ[ |, 3Joxazi n- 6yl )-thiop
hene- 2-carbonitrile. A yellowsolid: np 174-175C," HNWVR (CDCl 3) S 9.58 30
(s, 1 H, 7.50 (s, 1 H, 7. 35 (dd, 1 H J =8.19, 1. 84 Hz), 7.19 (d, 1 H,
J=1. 7 H), 6. 96 -83 (d, 1 H J =28.18 Hz), 2. 58 (t, 2H, J =7. 61
Hz), 1. 8 0 (s, 6H), 1. 61- 1. 54 (m 2H), 1.35-1.25 (m 2H), 0.88 (t; 3H,
J=7.29 Hz); M5 (ES) mz 355 ([MH-). EXAMPLE 65



5 6-(3-Bronot ~henvl ) -4, 4-di net hyl -1, 4-di hvdr o- 2H 3, 1- benzoaazi ne 2 t hi one
6- ( 3- Brono- phenyl ) -4, 4-di net hyl -1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n- 2- one was
prepared from (1, 4-di hydro-4, 4-di net hyl - 2- oxo- 2H 3, 1- benzoxi n- 6-yl ) boroni c
acid and 1, 3-di bronobenzene accordi ng tq,procedure B. A white solid:
174-175 C; 'H NWR (DMSO-d6) 8 10.35 (s) 1H), 7.88 (bs, 1H), 7.68 (d, 1H, J=
7.5 Hz), 7.6 10 7.51 (m 3H), 7.4 (t, 1H, J =7.5 Hz), 6. 97 (d, 1 H J =
8.57 Hz), 1. 64 (s, 6H); M5 (El) mz 3fabidMr], 60%, 333([M], 60%; Anal
Calc. For C 6H-4BrNOzZ: C, 57.85, H 4.25, N, 4.22. Found: C, 57.7, H, 4.36,
N, 4.09. A mxture of 6-(3-brono-phenyl)-4,4-dinethyl-1,4-di hydro benzo [d]
[ 1, 3] oxazin-2-one (3 g, 9. 04 nmmol) anH, Layesson's Reagent ( 1. 83 g,.
4.5 1 15 mol} in toluene (30 was heat®d to 110C for 24 hours. The

reaction was cool ed, the tol uene'repoiReg vacuo and the residue purified
.via flash chromat ography (silica g [@

!l acetate/ hexane) to give
6- ( 3- br onophenyl ) - 4, 4di net hyl - 1, 4- 1- benzoxazi ne-2-thi one (1.93
g, 61% as a yellow solid: np 191-193€" HM DRSO d6} 8 12.3 (s, 1H),
7.92 (s, 1H), 7.72-7.65 (m 3H), 20 7.57-7.]54 (m 1H); 7.45-7.39 (m 1H),
7.14-7.11 (m 1H), 1.7 (s, 6H); MS (ES) mH 347 ((MH"', 100%; Anal. Calc.
For C~6H,4BrNCs: C, 55.18, H, 4.05, N, 4.02 Found: C, 55.17, H, 3.93, N,
3.97 EXAMPLE 66 25 2-(4, 4-Di net hvl - 2-thi oxo- 1. 4-di hydro-2H 3.1 benzoaaan 6
vl )t hi ouhehe-3 carbonitrile 2-(4, 4-Di met hyl - 2- oxo- 1, 4- di hydr o- Zhiuhtazo [ d]
[ 1, 3] oxazin-6-yl)-thiophene3-carbonitrile was prepdPBAVAEcCothibigord O
procedure B from ECso ED1qo
(1, 4- di hydr o-Compagindret hy| 2- oRe- 2H- 3, IRpenzoxi Ry 6- y| ) baidpi ¢ acigdgagd
2- brono- 3-t hi_aphenecarbonitrile. An 30 off white solid: np 200-202 C,
'H- NMR (DMSO-ds) ,8 10. 4 , 7.75(m . -84 1 H, 7. 83 (d, TH J=
2.2 Hz),%ﬂg (m! 1 m,%fﬁ%q%‘t%% 1’14(%, 7. oMe(d, 1 065 = 8. ),
1.63(s, 6H); M5(-ESI) mlz 283 (MH)'. The title conpound was prepared
according to the_procedure for Exanple 16 starting with
2- (4, 4- Di et hyl - 2- oxo- 1442@y#gdiQ- 2HMenzo[ dJMe, 3Joxafidn- 6-yl )15
t hi ophene-3-carbonitril &emye| | ow solid: np 194-195C;' H NMR (CDCI3) S 9. 56
(s, 1 H, 7. 67-7.62 (m 2H), 7. 35 (d, 1 H J =5. 39 Hz), 7. 30 (d, 1 H,
J =5 313 Hz), §. 98 (q.cydlds-dird 18adi2) . 1 (s, 6H); M ( mz 299

([MHI'). Al publicati Cited I'n this specification’are incorporated
herein by 10 reference herein. Wile the invention has been described with
reference to a particularly preferred enbodinent, it will be appreciated

that nodificati ofis can Beyabglsenyl t homie depar tyeg fronpihke spirit of the
invention. Such nodifications are intended to fall within the scope of the
appended cl ains. 15 -85 CLAIMS Use of a conmpound of forrmula | or a

phar maceabi cal Np, agcRRtmiBbe sabjkalﬁlgsiqﬁ?,{aasg RaRr €paring a nedi cament useful
for adm nistration to mammal i an subject for treating carcinomas or
adenocar ci nomas of the endonetrium ovary, breast, colon, or prostate,
wherein fornmula | is: wher it cdfolBs8dEasifydependent substituents
selected fromthe group consisting of H, to C6 al kyl, substituted C~

to C6 alkyl, CZ to C6 al kenyl, ZShbejéctive efithiCasstyis @ detdeminglion of
progestational and antiprogestational potency by using a cell proliferation assay in

25  T47D cells. A compound’s effect on DNA synthesis in T47D cells is measured. The
materials and methods used in this assay are as follows.

a. Growth medium: DMEM:F12 (1:1)
(GIBCO, BRL) supplemented with 10% (v/v) fetal bovine serum (not heat-



CZ to C6 al kynyl, substituted Cz to C6 al kynyl, C3 to Cs cycl oal kyl,
substituted C3 to Ca cycloal kyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, CORA, and NRHCORA; or Rt and R2 are fused to form
a ring selected fromthe group consisting of a), b) 15 and c), each ring

" being optionally substituted by from1l to 3 substituents selected fromthe
group consisting of Hand O to C3 alkyl: a) a carbon- based 3 to 8 nenbered
saturated spi rescyvatddy, 100041 pbricifin CHOREAnl BRSREmyTid, Gnd2 FRABRS pi rocyclic
ring having hgﬁhgf bone one or nore carbon-carbon double onds; and 20
c) a3to8 @ trocyclic ring containing in its backbone one to

three heteroatonms selected fromthe g§opg tprgqlts,hém - 86
RA is selected fromthe %@582 consi sti ng 3 lﬂw%%ﬁéfﬁ substltut ed

C- to C3 al kyMedig (MEM), 0R38GIBEQ) BRDJphemol(rBi ﬁéd@pylpmaud&zsmm ased ClL to

-C3 al koxy, sa ubst 12959 1 to C3. am noal kyl ;
RBis H Cl [nc?mc%“gtﬂ@}%fi ARG 1008/ pBARD At mF gregromyging pndey | Njpp
cd to C6 al kyIZmMLmstanl(@(BOOlBR&)CG al kyl, C3 to C6 al kenyl, substituted

C3 to C6 al kenyl, al kynyl, substituted kynyl, or CORD, R~ is sel ected
fromthe group consisting of H Cl1 td substituted C1 to C3 al kyl,

aryl, substituted %ylkT4ﬂ)cE]Ba€53mﬁhtléﬁ¥d’mg$é&Qﬁtrﬁéd}ﬁh€¢ Chrd® y, G to
C3 ami noal kyl , andﬂgubstltut ed to C3 am noal kyl ; 100 Ir?4 Psgg’?g*am ed from

the group cons&h Al 2pFplated ﬁé’ﬁﬁ\f@ﬁlatwalm&@nk)@km@abym) ghil9snoot ut ed C
~t0 C6 aliky! cellSwell iPerohthahidany Aﬁéil?)%rhngttxﬁﬂﬁxglldn &%r&ﬁmﬂll‘(%‘ g 1 to C6

am noal kyl, and substituted C, to C6 amn 'S se romthe
group consi st Hreaiment madiumsang Cellsla)e cll!tw)ed&)r@ulaédltldmai Mxrthefozeﬁeatmemg cont ai ni ng

t he substitue uﬁﬁ&dar%m?s% S W, fr om t he group
consi sting of gﬁék E%T%G en g%épo£%n%$ﬁy$"°]%68§? e@ﬁ'{‘é %0 C3 al kyl,
Cl to C3 al koxtilaHOHQMéﬂMSQ)esiquuemlyﬂutad naredtment mbdiufkand added to the

cells. Progestin and antiprogestin reference compounds are run in full dose-response

15 curves. The final concentration of vehicle is 0.1%. In control wells, cells receive
vehicle only. Antiprogestins are tested in the presence of 0.03 nM trimegestone, the
reference progestin agonist. Twenty-four hours after treatment, the medium is
discarded and cells are labeled with 10 mM BrdU (Amersham Life Science, Arlington
Heights, IL) in treatment medium for 4 hr.

20 d._Cell Proliferation Assay

At the end of BrdU labeling, the medium is removed and BrdU

incorporation is measured using a cell proliferation ELISA kit (#RPN 250, Amersham

Life Science) according to manufacturer’s instructions. Briefly, cells are fixed in an

ethanol containing fixative for 30 min, followed by incubation in a blocking buffer for -
25 30 min to reduce background. Peroxidase-labeled anti-BrdU antibody-is added to the

wells and incubated for 60 min. The cells are rinsed three times with PBS and

incubated with 3,3’5,5’-tetramethylbenzidine (TMB) substrate for 10-20 min

| depending upon the potency of tested compounds. Then 25 ul of 1 M sulfuric acid is

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: .



20 thioal koxy, substituted C~ to C3 thioal koxy, C1 to C3 am noal kyl,
substituted C to C3 am noal kyl, NO2, Cl to C3 perfluoroalkyl, 5 or 6
menbered heterocyclic ring containing in its backbone 1 to 3 heteroatons,
COR, OCOR, and NRECOR, 87 RDis H C-to C3 alkyl, substituted C~ to C3
al kyl, aryl, substituted aryl, C, to C34&l koxy, substituted C 1l to C3 N
al koxy, C ~ to C3 am noal kyl, or substituted C ~ to C3 amnoalkyl; REis H,
Cl to C3 al kyl, or, substi d C : Y. and Z are |ndependent
substituents sel eSARHETO 6&5@%%&8?}63@6%4@?%5'69 f yanapge apd epnline®,  N02, C 1
to C3 al koxy,dote mﬁoﬁs&&r@ﬂfﬁﬁgfoﬁﬁ&hﬁé&uﬁ andCadt %Qﬁﬂ%&@&ﬂul‘/@w’e&h{ﬁ)ﬁn Qt all of
n

X, Y, and Z are, H 6 and 2‘ a five or six nenbered heterocycli g havi ng
inits backbdfied P, d°2’nW6‘|ght§ ¢ eifrgtsiof pwtlierat Bfim of K se kalues ate eatnulated frpmothe :
..consi sting OfrefEAnsfOrm Shar fm}?e n r two
i ndependent substiigt uee%n‘?é"“sa ec%oe rdgr%%tlﬁ%trégﬂ%?@%gés%?gonﬁ Ofe- &ﬁ' hal ogen,
CN, N02, &1 tagalyss eﬂvngance@dnoal@@rdpmgpons@mlysee& b@mm@dd@sb and HoRE,
C(S)NH2, and, Ktud is H ClLto C3 alkyl, substituted C~ to C3 al kyl,
aryl, substitu ed aryl, C1 to C3 al koxy, substituted Clto C3 alkoxy, C1
to C3 ami noal kyl, or substituted C 1 eﬁeﬁ&mnm' &oal kyl; R~is H d to C3
al kyl', or substlt ted ClL to is H, to C3 aI kyl, or absent;
QL is S, NR7, or gﬂg‘?gfﬁl ?’H”P‘Hﬁ 'ES’@F%"(Fmter?&FtaW(M? Ayarg referncRs s t he
~benzene ring Pfdg)zstﬁlblh&IRUWﬁﬁitHMréféreﬁ’& afiftogdstid VAl ?éf&éﬁdewﬁp&ﬁld% e > or
menbered ring (ii) having in its backbone 2, or 3 hete oat ong selected
fromthel§ro Sﬂ%er’§-°tﬂ°ﬁij cyrvegpndghe BEQy ONF%Q Vdmaﬂcaioglateﬂkenyl substit ut ed
al kenyl , al kynyl or substituted al kynyl, R2 is not alkyl, substi t ut ed
al kyl, cycl oal kyl, substituted cycloalkyl, al kenyl , substituted al kenyl ,
al kynyl , and Tﬁh%s?t Estimatdd 0spstandapd eirbr (SE) and9326 oynfideatbiitdrvats ed al kenyl ,
al kynyl , or ¢URgonindividhahstigliey!l , R i s not _88_ al kyl, substituted al kyl,
cycl oal kyl, substituted cycloal kyl, alkenyl, substituted al kenyl, alkynyl,
~and substbstuted al kynyl; with the prEmjso that when QL '§5‘§CIRS is the
benzene ri ngcgi unldbstl t ut ed W th

(nM) SE lower __upper
Trimegestone 1 0.017 0.003 0.007 .0.040
2 0.014 0.001 0.011 0.017
3 0.019 0.001 0.016 0.024
20
MPA 1 0.019 0.001 0.013 0.027
2 0.017 0.001 0.011 0.024

Table 3. Estimated ICs, standard error, and 95% confident interval for the
25  antiprogestin, RU486

ICso 95% CI
Compound Exp (nM) SE lower upper
RU486 1 0.011 0.001 0.008 0.014
30 2 0.016 0.001 0.014 0.020

0.018 0.001 0.014 0.022



one or two substituents or the 5 or 6 nmenbered ring (ii) having inits
backbone 1, 2, or 3 heteroatons selected fromthe group consisting of O S,
and NR6, and R~ is al kyl or substituted alkyl, R2 is not cycl oal kyl or
substituted cycloalkyl; or if R2 is al ky% or substituted alkyl, R is not
cycl oal kyl or substituted cycl oal kyl; * the proviso that when Q is S;
both R and R2 are not H R is sel ected fromthe group consisting of CN,
C-to C6 al ky|EC5§ﬂjaﬁ&dnfrhtidthf@boxfn uH mﬁgfﬁ 9g! kyl,
substituted C3 to C8 cycloa Q%rgﬂ%sugbégﬁft ute ar%ﬂs lﬁgt erocycl ic,
substituted hdCERSEajionwith S@@ééﬁs Coggentraticared a RRhRLDA ﬂng gazadhdﬂgmﬂl’uﬂal

. independent suybgbdst i {:‘m% ting of H C- to C6
‘al'’kyl, substituted Cl to E&%q{h&@mtd%&% ‘%{F’M‘ , substituted C3 to

Cg cycl oal kyl, aryl, substituted aryl, heterocyclic, substituted

het erocycl kc, NO2, CN, a%%mz_h 1]PtoCSaIkI or CRBR9 is a

six menberéd ring as sh e pabiesfive ef this ireggdageds wed  and R12

are |ndependemé\galuateltm:eﬁedtdfrpwge&th@aﬂrﬂiﬁpro@%ﬁ&iw&eﬁﬁe&écndﬁ o0 20
, Substituted ar et eroaryl

al kyl, substituted C~th
substituted hét ?OSH’PVI %?@Ve céeﬁPfYﬂWPSteﬁrcoﬁ‘P@‘H’dF nﬁb@matpcdnryd accept abl e
salt thereof. metm@usadmtﬂﬁ@agﬁyﬁ-egpfmwpd of fornmula | or a pharnaceuticall y
accept able salt thereof, in preparing a nedi canment useful for :
adni ni stration to mammal i ant subj Methods: gFest ¢oppoimndy acedissolvedrzs] 0095
adenocar cip§o | \, ast, or 5 prostate,

20 n@lﬂmﬁi aﬁd’?ﬁi erei nrﬁﬁhlmeﬁ' @%&’CEP@ z??a'VIteStg‘UB%‘tW‘Wé’d C~-to

wherein formul a

C6 al kyl, C3 (MazG&%@l’@lﬁérk ar&i-’@rg}khﬁdét '?e dgq)otﬁgrqbéur@/ %,gérk (ﬁ%ﬂo

substltut ed aryl, heterocyclic, substitu eroc
NRBOORA; RZ i Sesticonmoungs %S‘&’my#nﬂysidwsd withs 1 €@9% €drntodl o€60%| dﬂydno] i£€orn0 c~

al kenyl , subsgs ribtr?@ 4 ﬁh?ggy M , substituted C3
“to C8 cycl oal K ar?/ﬂ e£‘ﬂ"bstl tute 13?9‘1%,3’%%‘(8:38% qeégon 'H%Scﬁotl‘lﬁ
het erocyclic,W ewommm;emmpa‘edand R2 are fused to forma

spi rocycl i% ring sel ected fromthe gr consisting of a), b) and c),
each ring being optionally Subst m&ﬁﬂm substituents sel ected
fromthe group cor(iasiédtergizel miturRTemdld S praguieD AN ats (~60-day old and 230g)

are obtained from Taconic (Taconic Farms, NY) following surgery. Ovariectomy is

performed at least 10 days prior to treatment to reduce circulating sex steroids.

Animals are housed under 12 hr light/dark cycle and given standard rat chow and
20  water ad libitum.

o Treatment
Rats are weighed and randomly assigned to groups of 4 or 5

before treatment. Test compounds in 0.2 ml vehicle are administered by subcutaneous

injection in the nape of the neck or by gavage using 0.5 ml. The animals are treated
25  oncedaily for seven days. For testing antiprogestins, animals are given the test
compounds and a EC50 dose of progesterone (5.6 mg/kg) during the first three days
of treatment. Following decidual stimulation, ammals continue to receive
progesterone until necropsy four days later.

d  Dosing
Doses are prepared based upon mg/kg mean group body |

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

30



a) a carbon based 3 to 8 nenbered saturated spirocyclic ring; b) a
carbon-based 3 to 8 nenbered spirocyclic ring having in its backbone one or
nore carbon-carbon doubl e bonds; and 20 ¢c) a 3 to 8 nenbered spirocyclic
ring containing in its backbone one to three heteroatons selected fromthe
group consisting of O S and N; -90°®x is H Cl to C3 al kyl, substituted
C-to C3 alkyl, aryl, substituted aryl, C~ to C3 al koxy, substituted Cl to
. C3 al koxy, Cgot& RO Ro&l; - qOF e SHBST | .qvﬁtoCSa'n I kyl; RBis
H d to C3 al kyfe,ggbor sub§t1¥%%?egg)%@ﬁ@o(f°%§%&ﬁk ;jrogsm ”F%wfg,' 8%—15'%NH2, C to
C6 al kyl, subs®Btmgle)C, to C6 alkyl, C3 to C6 al kenyl, substituted C3 to
C6 al kenyl, al kynyl, substitut edDaI.EéQM, .or CORC, RCis H C-to 4 alkyl,
substituted C~ to C4 al kyl, e'aryI — d aryl, C, to C4 al koxy,
substituted C- to C4 al koxy, C, Approxinmatély POR 04} the MirdSiHiesont uted CL to C4
am noal kyl: 30841 5 . halogen. O NG, C — 10 G5 %dlsdllby o ubstituted G 1
to C6 al kyl, 9equaligatien isip gin o gEihe wigHRshons by o hing Resaptimesoetrialb
- am noal kyl , - imiallepitieltth 86t ohin 206 I T8 KfhrataBRu Sl hordergfpbd | (D) 2

substituted benzene ring containing the substituent s 15 shown

bel ow f X i $ndweres peen mstmueted coptiol Appminasely 2¢hobliswingaetgen, CN, C- to

S kot ek it G dedated 100K miehh 5 iy b i by o' 2

havpat g e e, ot ol AR L
f Analysis of Results:

The increase in weight of the decidualized uterine horn

is calculated by D-horn/C-hom and logarithmic transformation is used to maximize

normality and homogeneity of variance. The Huber M-estimator is used to down
15  weight the outlying transformed observations for both dose-response curve fitting and
one-way analysis of variance. JMP software (SAS Institute, Inc.) is used for both one-

way ANOV A and non-linear dose-response analyses.

8. Reference Compounds:
All progestin reference compounds were run in full dose-

20  response curves and the ECs, for uterine wet weight were calculated.

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

individual studies
25 ECso 95% CI
Compound Exp _(mg/kg, s.c.) SE lower upper
Progesterone 1 5.50 0.77 421 7.20
2 6.21 1.12 441 876
30 3-Ketodesogestrel 1 0.11 0.02 0.07 0.16
2 0.10 0.05 0.11 025

3 0.06 0.03 0.03 0.14



-91 RDis H d to C3 alkyl, substituted C~- to C3 alkyl, aryl, substituted
aryl, C~to C3 al koxy, substituted C1 to C3 al koxy, C ~ to C3 am noal kyl,
or substituted C ~to C3 aminoalkyl; REis H Cl to C3 alkyl, or
substituted Cl to C3 alkyl; Y and Z are jndependent substituents selected
fromthe group consisting of H halogen, CN, NO2, G to C3 al koxy, C1 to C3
al kyl, and C~ to C3 thioal koxy; wherein not all of X Y, and Z are H, or
“(ii) a five or six menbered ring having in its backbone 1, 2, or 3

het er oat ons sel ected fromthe group consisting of O S, SO S02 and NR6 and
cont ai ni ng onkeeROEEAErel 0 i ndependent OsQBost i t ueAV3 sel ectéed f OdG t he group
consi sting of H, hal ogen, , NO2, C C3 al , and to al koxy, R6
'is Hor C~ to C3 al kyl; mﬁf% t he pro&%%% t hat &%gn Q ig%g; &ggis t he
benzene ring (i) substituted with on®.09r two s0bstituentygpeor gtihe 5 or 6
menbered rdng (ii) having ip its bachgpe 1, 2 r 3 15 heteroatons

sel ected fromthe group conéisting of "0, S, an?i0 R6, and-0& Pd4al kenyl or
substituted al kenyl, R is not alkyl, substituted al kyl, cycl oal kyl, or
substituted lL.oal kyl; with the proviso that when Q is S;” RS is the
benzene ringﬁ%? substitutetl with on&4r two s¥B%tituenO9r06Ae 5 or 6
menbered ring (ii) having if its bac ne 1, r 3 20 te t ons

sel ected fromthe group consisting OPQ%Z S, aﬁ%oﬁﬁﬁ, an89%' §§?alkyl or
substituted alkyl, R2 is no? cycloal R¥P or sub®04tuted 066l oabkyl; or if R2
is alkyl y@r substituted alkyl, R is not cycloal kyl or substituted

cycloal kyl; with the proviso that when @ is S; both R and R2 are not H
. is S NR, or CRgRo; -92 R is selected fromthe group consisting of

CN, C1 to C6.al ,wSUbstituted t | kyl, C3 to C8 cycl oal kyl,
substi tuted C%bigoé‘ SMF%QYWQ&;‘W?“,“(@U@%’F%&Péas%r‘iﬂpﬁdﬁ@@er ocyclic,
substitut ed HBteEYaliPE dpse-responseuyryes»f 3 meferande @npouad;s ndependent
substituents selected fromthe group consisting of HH 5 G to C6 al kyl,

substituted Cl to C6 al kyl, C3dsg Cg cycl oal kyl, subih%kﬁted C3 to C8

Compound (mg/kg. sc) SE lower upper
Progesterone 5.62 062 455 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 ICsy, standard error, and 95% confident interval for the
antiprogestin, RU 486

25 ICso 95% CI
Compound Exp. _(mg/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 assay(default-mg/kg body weight)

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



cycloal kyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic,
NGOz, CN, and COzR; R is Cl to C3 alkyl; or CRBR9 is a six membered ring
as shown by the structure below. CH3 -CH3 O 1~ o or a pharnaceutically

. acceptable salt thereof. 3. Use of a coqggynd of fornula | or a “
pharmaceutically acceptable salt thereof,”in preparing a nedicanment useful
for admnistration to mammal i an subject for 15 treating carcinomas or

adenocar ci nonas of £NRrkad TR SRS bodPWERR (defafi-R: ©OF Prostate,
wherein fornmula | I%&?&M nﬁ- 93 fR;IH and beang a(ree I nd€pendent |y sel ected

frog t hedgngup copsl?'bg:\&:éﬂve@ht PHeﬁwgewoamgﬁmﬂnfg?eglsxugt lekyl ,
or an are X - 6 :
spirocyclic ring; %ﬁl S I?Y gﬁ!&ﬁﬁ%ﬁﬁﬁ%{to &Eorgl ?(esfz]m,ltrg stituted d to C6

~alkyl, or CORD, 5 Mecidsalliespiiset {(DA2)/@Jxi190% gr C1 toCSCB ?lkkloxyi?SR'Af i?_ ;—I
“hal ogen, , C-tq C3 alk or substituted Cl to C3 alkyl; RSis (i),
(ii),g or (Ni(glzi): (i§i>r egtaﬁﬁéh@&wd @%?PP@H Pt ipstugs deciwalizationsigniicantly v |1 10
wherein: X is (pebd.oStcdehphiedd vdhRleontdsl #OsbRLiddrbdgtt9f hal ogen, CN, Cl to C3
al koxy, Cl to C3 alkyl, NOz, C~ to C3 perfluoroal kyl, 5 nenbered

het erocyclic ring Progetatignal setivity: Gopppwidathet desre3saféGse progessersne and C1 t o

C3 t hi oal koxy;; ' Laches i gnult ] p S8 64)P consi sting of H halogen, CN,
NOz, C-to @lﬁaécgfiegg , Cl tso A aP&}I ,éggnd Cl to C3 thioal koxy; (ii) a
five-nenbered ri ngE&k fohetednerweighty €oncentration of compound that gives half-maximal
| 10 increase in decidual response (default-mg/kg)

ICso for uterine weight: Concentration of compound that gives half-maximal

decrease in ECso progesterone induced decidual response (default-mg/kg)

(3)  PRE-luciferase assay in CV-1 cells
15 The object of this assay is to determine a compound’s

progestational or antiprogestational potency based on its effect on PRE-luciferase
reporter activity in CV-1 cells co-transfected with human PR and PRE-luciferase
plasmids. The materials methods used in the assay are as follows.
a. Medium: The growth medium was as follows: DMEM
20  (BioWhittaker) containing 10% (v/v) fetal bovine serum (heat inactivated), 0.1 mM
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, treatment, and luciferase assay
Stock CV-1 cells are maintained in growth medium. Co-
transfection is done using 1.2x10’ cells, 5 mg pLEM plasmid with hPR-B inserted at
Sphl and BamH1 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



X Y U-~ wherein: -94 X is selected fromthe group consisting of

hal ogen, CN, d to C3 al koxy, C~ to C3 alkyl, NO2, O to C3 perfluoroalkyl,
5 menbered heterocyclic ring containing in its backbone 1 to 3 heteroatons,
and C to C3 thioal koxy; Y is selected fromthe group consisting of H,

hal ogen, CN, N02, C, to C3 5 al koxy, C=%®o C4 alkyl, and C- to C3

thioal koxy; Uis O S, or NR6; R6is H d to C3 alkyl, or d to C4

LN, L Il R B 5 R il
sel ected fromlatbet@r,MpemMﬂh’ ;iﬁtz?(mgl. %ll@hg?egh@ht%uﬁéﬂ@)ﬂ, bhglﬁiggﬁ:iﬁ ut :(rjylc, to
I . titute cy ,
iﬁbg it 'UF glﬂ a%ﬁ‘t 8?&@8’%@9’83@‘%3@? Fﬁﬂ&&t%‘?%%é%f?r@ece o4t SO2CF3; Ry
and R9 are i nabapensie it expeiténtdl webium %%L@G&&Qlafefteméﬂa?mﬂf P(i#gft Stl ng of

H C-to C6 alkyl, substituted Cl1 to C6 alk
substituted @“Y‘H ipghe pesersg|ok § pM Hpgqsterosleb”@qutmiosdhraa@er trehtmieat, dmycl ic,

. substituted hetRRE¥Rkided DR eg@ﬁp@ﬁ% o Clé al kyI or
" CR$R9 is a.six rrenbered?mg gfsquﬁ rucfgg gég\t’\‘f?“)
~CH3 O ul of cell lysis buffer (Promega, Madxson, WI) is added to each well and the plates are

shaken for 15 min in a Titer Plate Shaker (Lab Line Instrument, Inc.). Luciferase

activity is measured using luciferase reagents from Promega.

10 . c. Analysis of Results:

Each treatment consists of at least 4 replicates. Log
transformed data are used for analysis of variance and nonlinear dose response curve
fitting for both agonist and antagonist modes. Huber weighting is used to downweight
the effects of outliers. ECso or ICso values are calculated from the retransformed

15 values. JMP software (SAS Institute, Inc.) is used for both one-way analysis of
variance and non-linear response analyses.
d. Reference Compounds:

Progesterone and trimegestone are reference progestins and

RUA486 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 EC50, standard error (SE), and 95% confidence intervals
(CI) for reference progestins from three individual studies

25 EC50 95% CI
' Compound Exp. (nM) SE lower upper
Progesterone 1 0.616 0.026 0.509 0.746
2 0.402 0.019 - 0.323 0.501
3 0.486 0.028 0.371 0.637
30
Trimegestone 1 0.0075 0.0002 0.0066  0.0085

2 0.0081 0.0003 - 0.0070  0.0094



O or a pharmaceutically acceptable salt thereof. 4. Use of a conpound of
formula | or a pharmaceutically acceptable salt 5 thereof, in preparing a
medi cament useful for admi nistration to manmalian subject for treating
dysfunctional bl eeding, uterine |eionyomata, endometriosis, polycystic
ovary syndrone, or fibroids, wherein formula | is: 10 wherein: R and R2
are i ndependent substltuents sel ected fromthe group consisting of H O to
C6 al kyl, substituted C, tog C6 al kyl 40 C6 nyl , tit CZ to.
Co6 alkenyl, CZ to C6 alkyn§1 SUbStItU?é% Cz tggggﬁalk n #ﬂ@ ?6&%8
cycl oal kyl, substituted C3 to C8 cycloalkyl aryl, substltuted aryl,

het erocycl i c, t cI | c and Rz
are fused to }%‘E‘l%&%ﬁ&%éq%w ‘8% (?cf%FE% Hbte'a’??g)‘lgd b) and
c), each ri erng Cptronx Juglstudie o 3 substituents

sel ected fron1the group consi sting of H and Cl to C3 al kyl: -96 a) a

. carbon-based 3 to 8 membered saturat et spi rocyclic ring; b) Bogef bon- based
3 to 8 merrbergd S|rocycI|c rlng having In its backbone one or nt mor e

car bon- car bon~eRaY Exp spil

cont ai ni ng |nRU436backbone 1one to 5 t@o@@ heted@@t oms sgl(ﬂgt ed 0f649mthe
group consisting of O S and N, RA is selected fromthe group conSisting of
H d to C3 alkyl, substitdted C- to €&3A kyl ,0.€02y1 , sub$RPt ut @b4aryl, C-
to C3 al kgxy, substltuted 1 to C3 al am C~-to am no IkyI, and
substltutgﬁ C, to C3 anlnoglkyl RB |§ ﬁ% & alkypgﬁa S Hggituted C1
.to C3 alkyl; 10 R3is H, OH, NH2 C to Co6 aI kyI substituted C- to C6
alkyl, C3to CG al ken bstituted C3 to C6 al ken |, aI kynyl , substituted
al kynyl , or IP ?éﬁ%rae“&‘i"&dla%ﬂ“ﬂ%é hal 5 LRas @t?fﬁijaéﬁwm Cl to C3
al kyl | subst|sigmﬁesht91p«t@o§%oaqb&mo vahi¥le costh? fiel chii il dd%)it to C3 al koxy,

substltutedC C3 koxz C~ to C3 am noal kyl, stituted C ~ to C3
tlprogestatlonal activity: Compounds that decrease 3 nM progesterone induced

~am noal kyl ;
15 PRE-luciferase activity significantly (p<0.05). ECso: Concentration of a compound

that gives half-maximal increase PRE-luciferase activity (default-nM) with SE.
ICso: Concentration of a compound that gives half-maximal decrease in 3 nM
progesterone induced PRE-luciferase activity (default-nM) with SE.

20 EXAMPLE 15
WAY-166494: 6-(3-fluorophenyl

dihydro-2H-3.1-benzoxazine-2-

4-Amino-3'-fluoro[1,1'-biphenyl]-3-carbonitrile was prepared from 3-

fluorophenyl boronic acid and 2-amino-5-bromobenzonitrile according to the

25  procedure of Example 4. A solution of 4-amino-3'-fluoro[1,1'-biphenyl}-3-carbonitrile
(6.65g, 31.3 mmol) in anhydrous THF (100 mL) was treated drop wise at room
temperature under nitrogen with methylmagnesium 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

30 mlL). The resulted mixture was heated at reflux for 3 hours, cooled to ambient
temperature, and adjusted to a pH of 5-6 by the addition of a saturated aqueous
sodium carbonate solution. Ethyl acetate (100 mL) was added, the organic layer was



15 R4 is selected fromthe group consisting of H, halogen, CN, NOz, C~to
C6 al kyl, substituted C, to C6 alkyl, Cl to C6 al koxy, substituted C1 to C6
al koxy, Cl to C6 am noal kyl, and substituted C~ to C6 ami noal kyl; RS is

sel ected fromthe group consisting of (i? and (ii): (i) a substituted
benzene ring containing the substituent3!X, Y-and Z as 20 shown bel ow f
97 X is selected fromthe group consisting of H halogen, CN, C- to C3

al kyl, substi theheCaati: ~ al uhstituted C~ to C3
al koxy, Cl to g 't%i oal ko ?@Jgt%éwagﬁﬁé%te@“ OBK%X?%‘T‘%?)%S"EQQ%' ®to C3

am noal kyl , s@bwbinedergehicdayarowa@e dieciiMgsin) andl evapddated. Clhd r@sifite was

per fl uoroal kyl_, . . d heterocyclic. ring containing inits
backbone 1 topﬁ%&&ra%%%?&wg@%¥xaﬁﬁamﬂ§é%@']htPéﬂH% Idd-t0 C3

al kyl, subst i amineeB-@uorofi, Chipabrylj!3-ylRethghone$3!iDg, 43045t & 186457 € 1 to C3

al koxy, substituted C1 to C3 al koxy, C ~ to C3 am noal kyl, or substituted

“C'~ to C3 ani noal klsplufiéh &E-('4San|1iho-§i‘ﬂubfb[Q@-lﬁﬂh‘éﬂ)ﬁ}-}?getﬁ%ﬁé '{%Uifﬂlmg to &3
al kyl; Y and Z are, i ndependent substituents sel’ectéd from tié grou
consi sting of “H'ﬂL YAIPYSagthaneh(60 ki) wagthen teatssi atroum femp@ratire u@Br aftlogén  and C1

o C3t i 0l kg sochi bRl i forln e Yene@ Oty Ah8ubh albh) @ 1 ve or

si x menbered heterocyclic ring having rn 1ts'b bone P13 15 ring
het er oat ons s BIEwe &S iras ferbhors trpatedbwish & sdturgted Bol@ionSof aGeédns S(02) and NR6

and containin I, ' t bsti.tuen sel ected fromthe grou
consi sting of gﬁ@%g‘ﬁg}j‘?ﬁ?@%ﬁ%@%ﬁﬁf@%eQ?Oﬁyltl,%ee[g%t]%r Wik oxy, C% toIo

© C3 am noalky| sep@@rE, drisd SBB0;), axddvagaratsdih vad. The FbsidGe dal dahlky!
20 C 1 to C3 al koxy,

substituted C..t0 al kyl . .aryl substituted aryl _

substituted CHAES ’%%%QW (exine;etiwbaceizie/3 foipld 1-4-aminp X-BearoBd'C i to
C3 ami noal ky! bipléni-3h)efbhndl 8 45%hitd soid (250679%) Ripliskkgdc A to G alkyl; R6 is
H C- to C3 alkyl, or absent;

A mixture of the above alcohol (0.2g, 0.87 mmol) and triphosgene in

anhydrous THF (20 mL) was stirred at room temperature under nitrogen. After 15

15 minutes, the mixture was treated with a saturated aqueous sodium bicarbonate solution
(30 mL) and ethyl acetate (40 mL). The organic layer was separated, dried (MgSO.),
and evaporated to give 6-(3-fluorophenyl)-4-methyl-1,4-dihydro-2H-3, 1-benzoxazin-
2-one as a white solid (0.18g, 81%): mp 160-161 °C; '"H-NMR (DMSO-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=8.2 Hz), 5.57 (q, 1H, /= 6.6 Hz), 1.63 (d, 3H, J=6.6 Hz). MS
(ESI) m/z 256 [M - H}". _

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-dy) § 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 (q,1H,J=6.6
Hz), 1.67 (d, 3H, J = 6.6 Hz); MS (ESI) m/z 272 [M-HJ.



QL is S NR7, or CRgR9; -98 with the proviso that when Q is S; RSis the
benzene ring (i) substituted with one or two substituents or the 5 or 6
menbered ring (ii) having in its backbone 1, 2, or 3 heteroatons sel ected
fromthe group consisting of O S, and NRG, and R is al kenyl, substituted
al kenyl, al kynyl, or substituted aIkynyP RZ is not al kyl, substituted

al kyl , cycloalkyl substituted cycl oal kyl, al kenyl, substituted al kenyl,

al kynyl , and substit ut ed al kynylg *éﬁhﬂ&k:ﬁ? i s al kenyl, substituted al kenyl,
al kynyl, or substituted al kynyl, I's not al kyl, substituted al kyl,

cycl oal kyl , §hﬂQhDﬂnLhﬂLhﬂnmEnLkﬂﬂu@ﬂtﬁﬂﬂ&khggﬂﬂghEEHDEE al kenyl, al kynyl,
and substrtut

proviso that when Q is S RSis the
benzene ri ngzﬁi&#ﬁl&r e ZV\éaH;'om £10 one or two substituents or the 5 or 6

menbered ring (ii - (I4a4/-D|ngethyl-2|-dxs mmhmﬁmmzo[dm 3ﬁ3xb§ﬁ.gry9a¢.g,g§1 gel ected
fromthe gro and R 1s al kyl or substltuted

t )
al kyl, RZ”i st{ﬁ‘S&‘%g?/ S&@B&&‘Tﬂe s %‘&lﬁ’é f“iff’{é’&’gdg?éhe(ﬁm@pwe ipExqampley using al kyl or
substituted at |4581hydR-4 hsduﬂalﬂyl-QdebQ@i Kﬂbel%ox&ﬁpésrl)ﬁd%ﬁggﬁiﬁﬁé)?uéé} with the

provi so that when S; both R and Rz are nof ected from
the group corfsethyl h@Ph@QPaf@mmb 1N affkwhite selith sipi 195t20d °C1 'MNMA al kyl , C3

to Cg cycl oaI ot At Kk substi tuted aryI
het erocyclic, b}sdust())s t%a?eo(yhle Eroc§t1®7%§82%§§"¥}59?l7a0rléﬁdlmﬁﬁ§ zPQg and RO
g%e : Edlependé!rﬂs (SLa18) nﬁuemtﬁnsmmmwzqwm@}{prgﬁm I@%@ispos}tl lr)rgt oI {—I dCEStO
a maSU cycl oa substitute
to Cg golgyclla"sé%*wb §i§§f‘4?§ﬂ|’b‘%ﬁ Nﬁ?éa Epypd; Cr@t bbﬁélzlylﬁ 9.3%Ubst i t ut ed
heterocyclic, NOzTo &hblufisHofGaRL dinethiy1%- b’% 1Q; dhlgdrgﬁgg[;%nm _ SIS | s a Si X
e

menbered ring as shown by the structure and
Rz are i nde8 jop %%{Mﬂﬂﬁfﬁaiﬁérrgm@)upanhydmustdlme%swde@htt0 C6

al kyl, subst i §d4t & ubstituted ar het er paryl ,

" Substituted heter gfg%u?&gg%g %Jeto tyor%?? %“agﬁ‘sanﬁﬁ%?ﬁ?f’éé%ﬁjé‘*émeb acceptable

sal't ther eof Th&reattion niiktuee w;z(smpatemai refluxffor ik allbwed toopl@roGaEUL | cal |y =

accept ab S ar i a nedjicanment useful for

adm gl ot l}gt : gean{pte}anﬁé %Rcfi (fl?ieﬁlt gvason‘% e[&% ¥gcuo. Tﬁe residue was purified by a silica
gel column chromatography (THF:hexane/1:3) to yield the title compound as a
yellowish solid (2.4g, 46%): mp 211-212 °C; 'H-NMR (DMSO0-ds) 8 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-H]'; Anal. Calc. For C;cH;,N,0S;; C, 61.12; H, 4.49; N, 8.91.

20  Found: C, 60.91; H, 4.48; N, 8.66.

v-r-

EXAMPLE 17

1H-pyrrole-1-carboxylate
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)pailadium(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 mlL). 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)



treating dysfunctional bleeding, uterine |eiomomta, endonetriosis,

pol ycystic ovary 10 syndrone, or fibroids, wherein formula | is: of R2
wherein: R is H C-to C6 alkyl, substituted C~- to C6 alkyl, C3 to C8
‘cycl oal kyl, substituted C3 to C8 cycloagkyl, aryl, substituted aryl, =
het erocyclic, substituted 15 heterocycriéf CORA, or NRBCORA; RZis H d to
C6 al kyl, substituted Cl1 to C6 alkyl, CZ to C6 al kenyl, substituted Cz to

C6 al kenyl, Cgnd &tiaStef With _ | , aryl,
substituted aryl, heterocyc Ii@é%mgﬁﬁg?(?q%%gﬂﬁ?%%%é%fsﬁﬁkwédm NRBCORA;

RA R3  -100 ®ieshel withavarz (200ankt) ané brined16@miy) andsivied ovey edagaeshinnguifal ect ed
fromthe grou S C each ri bei ng. i gnal |y
‘substituted bghﬁb(rl)]lrﬁr%o%%ag%&éd&%é%e uaée?ld?gz vsa)g?oe@?@&eﬁs@ﬂ? f”ﬁ%p‘gfﬁggﬁi" g?ﬁ%‘si sting
“of H and C- t ocol@sn elirkmhtogmphyeoncsilich gel (3036 eglylicétareBetmeNs phid 25@taur at ed '
spirocyclig ring: b car hon- based t Q.8 nenbered spirocyclic ring
having in é|:t sdi‘gﬁ‘xg%ﬁ% 'gﬁéﬁy&‘)rﬁ?'ge‘gar{%dﬁﬁiQWE‘rﬁ'ﬂbBHF‘ée'&t‘}ﬁmwlﬁrﬂ@dc) a3
to 8 nenber edtestfhutydested (4.0 g 5398) &HUthrddollNEp 172-1#3>cbackbone one to three

het er oat ons sel ected fromthe group consisti ng of O Sand N, RAis H C,
to C3 al kyl, subst}¢atodHionef 264 &dimethyl-R-oxerlyA-dihysdon2Hibenaodd] B 3jloxafid- t o C3

10 al koxy, sugshd - i < , t 1 RO |, ,or substituted
C~- to C3 am no?[) I?W?I@gB%bgkﬁcg%?%r}é&@ eégﬁ%‘?g'gfg %l%@fn ?ﬁ#é%’hém'fso C3 _

“alkyl; R3is ¥ it -R$HE wladded dbresulfgry] isecybsdté (OLasanL, @17 infmoll6 Adlekyd, C3 to
C6 al keny suhbsi al | . .al kynyl, substjtuted al kynyl, or:
CORD; 15 q i@*W%@%@W&&é%@%ﬂ@ﬁ%@@gaﬁ?)w OFEPO aryi, sub
stituted arylroofd tdmpevat@é. Th&eustionikitlei wddipBtre®intd RateA(SOIMMPard tfe! to C4

' | kyl , tituted, C- to C4 am noal kyl; R4 H, hal ogen, CN, NQO2,
O 007 ool ko eE e eitafie v oy Sesta ko PO . Ths anpanic ayers were

combined, washed with brine (50 mL), dried over magnesium sulfate, filtered and

concentrated in vacuo. Purification via flash column chromatography on silica gel

15 (30% ethyl acetate/hexane) gave 2-(4,4-dimethyl-2-o0x0-1,4-dihydro-2H-benzo [d]
[1,3] oxazin-6-yl)-5-cyano-pyrrole-1-carboxylic acid tert-butyl ester (1.1 g, 52%) as a
white powder, mp 165-167 °C; 'H NMR (DMS0-ds) 5 1.36 (s, 9H), 1.61 (s, 6 H),
6.44(d, 1 H,J=3.7Hz), 6.92 (d, 1 H, J= 8.2 Hz), 7.27-7.32 (m, 2 H), 7.36 (‘d’, 1
H,J=1.5 Hz), 10.36 (s, 1 H); MS (EY) m/z 367 [M]".

20 To 2-(4,4-dimethyl-2-ox0-1,4-dihydro-2H-benzo (d] [1,3] oxazin-6-yl)-5-
cyano-pynole-l-cz_irboxylic 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 mmol, 1.1 eq) and the reaction
mixture was heated to 80 °C for 2 h. The solvent was removed in vacuo and the
residue was dissolved in acetone/dichloromethane and adsorbed onto silica gel.

25  Purification by flash column 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,6H),6.47(d, 1H,J=3.6Hz),7.07(d, 1 H, /=81 Hz),7.32(d, 1 H,J=3.6
Hz), 7.37 (dd, 1 H,J= 1.8, 8.1 Hz), 7.43 (d, 1H,J=18Hz), 12.28 (s, 1 H); MS
(ESI) [M-H] = 382; Anal. Calcd. For CoHzN30sS: C, 62.64;H, 5.52; N, 10.96.

30 Found: C,62.53;H,5.6;N, 10.87.



al koxy, substituted Cl1 to C6 al koxy, G to C6 am noal kyl, or substituted C,
to C6 20 am noalkyl; RSis (i) or (ii): (i) a substituted benzene ring
containing the substituents X, Y and Z as shown bel ow -101 X is selected
fromthe group consisting of H halogen, CN, Cl1 to C3 al kyl, substituted C~
to C3 alkyl, C~ to C3 al koxy, substitutéfi C~ to C3 al koxy, Cl to C3 5
t hi oal koxy, substituted Cl to C3 th| oal koxy, C, to C3 am noal kyl,
substituted G to C3 am noal kyl, ’&é‘%’ C@ per fluoroal kyl, 5 nenbered
het er ocyclic r| ng conta| ni ng in |ts ba one to 3 heteroatoms CORD,
_' FDimEthyk2 ; o . G ,Q.o@_al kyl ,
aryl, substit , Cl1 to C3 al koxy substltut ed G oxy, Cl to
C3 ami noal kyl&r%j'%ll stituted C~ to 10 C3 aminoalkyl; REis H Cl to C3
al kyl , or substltlltoeikoﬁtlohefﬁ& by 2 cyant- amathﬂ-z-ﬂd&ﬁeﬁ%mym%%t'tuents

selected f tge gr oup cs)n5| sting of H, Io to C3 al koxy,
C- to C3 enzaxazin--g)-tE-pymoksal- R%Wylaw{@ﬁg» h3mola119.q)omTHF(anﬂand Z are

H or 15 (ll)\v%afclﬂéﬂqslmrits(()m%EﬁTb%ﬁﬁ' Fdaph Y] Bk % cBRGERGRE 1. 2, ot 3

het er oat ons sel ected fromthe group consi sting & and NR6 and
cont ai ni ng onkealgd tq WSC|f¢rc?elpe'ﬂmqtvwmb'stelremmﬂsnsredwcahdemefresidnet he group

consi st ng of C3 al koxy, "R6 o
isHor C td %&logﬁ&?ﬁ%ﬁﬁ %‘%Qf%(e& ?%8?’@3“'??{;{&{%@2%]1? §rs§’°rP€S is the
benzene ring S@p?)ratsdmsltthe moilmduytehwmrwtedm athylatetatd €IU0SMDY. THee S or 6
menber ed (] Vi n |ts b ckbo 3 . heteroatons sel ected
fromthe 1golr ogop ?legstwef{ ¢ nb 5&1 RIE@“ @ﬁaigzzdfﬁeéoaqrwww -102
sugst i tut eg ékluKz&él)ﬂltereR'and éanéHtraﬁJdeacu& phsifiéakibh Bnahkyumncycl oal kyl, or
substitute

()

chromatography (10% ethyl acetate/hexane) gave the title compound (0.27g, 73%) as
a brown powder, mp 261-262 °C. '"H NMR (DMSO-ds) 6 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;0S: 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-2-0x0-1,4-dihydro-2H-3, 1-benzoxazin-6-yl)pyridin-2-
vljacetonitrile was prepared, according to the procedure of Example 5 using (1,4-
dihydro-4,4-dimethyl-2-o0x0-2H-3,1-benzoxazin-6-yl)boronic acid and (6-bromo-2-
p_vﬁdyl)aceto_nitrile (J. Org. Chem. 1988, 53, 786-790), as an off-white solid: mp 210-
25 212.5°C; 'HNMR (DMSO-d;) 51.68 s, 6 H),4.27(s,2H),7.00(d, 1 H, J=8.3 Hz)
7.34(d, 1H,J=17.1 Hz), 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 C,sHisN;0,: 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 mmol, 0.5 eq) and the reaction was heated to reflux for 2 hours.



cycloal kyl; with the proviso that when Q is S; RS is the benzene ring (i)
substituted with one or two substituents or the 5 or 6 nenbered ring (ii)
having in its backbone 1, 2, or 3 5 heteroatons selected fromthe group
consisting of O S, and NR6, and R is aIkyI or substituted alkyl, R2 is
~not cycloal kyl or substituted cycloal kyf®or if Rz is alkyl or substituted.
al kyl, R is not cycloal kyl or substltuted cycl oal kyl ; mﬁth t he proviso

A vvh CR8R9; 10 R
t hat en Q |"E1e$eac99{§ Q@oo?eﬁ% l%% pég%uréﬁhd %sot'tgd egtoeﬁlqu gé)lr substituted C,

is selected fromthe group consis

to G al kyl, @3rificatioy bEﬁﬂﬂhGaluhmkhroﬁiab@falphMSe% Pach a&tg&h%malsmxé sV yl,

substituted ar Lethgghe‘r:oc g§ tuted_heterocyclic

and R9 are in ependent - su oélf’ﬁlif‘{? %WPWP@H@%}#W@O&SNQ& ng of

H C to C6 al(&yDMsmbemwmed ms nscn)%z@kskylﬂ) ’pﬁsfcpl@ﬁyé: ﬁéif

_;substltuteg Cz cIoaIk r substitutéd ar erocycllc
substitute Tlelro%ge 'CK?(“& d'Y)CbQRfG)“Rn,ZH)GJZEstGa{nMQ/I or

CR$R9 is a si XEsmmﬂpésosnmscaﬁh BCEM, NS SET SEAd 5L 2B 03 & O GH3 ' G

U 0 20 or a pharnaceuticall accept e sa ereo "Use of a
conpound of f &PHRSF 16493, B, %ﬁ%\ﬂ‘hﬂ’é@ﬁlt ically acceptable salt thereof, in
preparing a medi canent useful for adm nistration to mamualian subj ect for
treating dysfunctional bleeding, uterine |eionyomata, endonetriosis,

pol ycystic ovary syndrone, or fibroi %igﬂ n formulal is: R and Rz and
are independently sel ected fromthe sting of C~ to C3 al kyl and
substitute R fused to forma carbon-based 3
toGrrerrbe?le(Cj:g Q-Iﬁ)hﬁl . 4 ' SeytIxmethyl1H: 0 C6 al kyl
substituted Cnymwtleor CORC; 10 RCis H, C~ to &4 alkyl, or d to
C3 al koxy;

2-(4,4-Dimethyl.-2-oxo-1,4-dihydro-2H-benzo [d] [1,3] oxazin-6-y1)-5-cyano-
pyrrole-1-carboxylic acid tert-butyl ester (1 8, 2.7 mmol) was placed in a 25 mL round
bottomed flask stoppered with a rubber 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-2-0xo0-1 ,4-dihydro-2H-3,1-
benzoxazin-6-y1)-1H-pyrrole-2-carbonitrile (340 mg, 47%) as a yellow powder: mp
241-242°C; 'H NMR (ds-DMSO0, 300 MHz) 5 1.65 (s,6H),6.67(d,1H,J=39
Hz),6.91(d, 1H,/=83Hz), 698(d, 1 H, /=39 Hz),7.61 (dd, 1H,/=18,8.3
Hz), 7.65 (‘d’, 1 H,J= 1.6 Hz), 10.32 (s, 1 H), 12.54 (bs, 1 H); MS (EI) m/z 267 M
25  Anal Caled. For C;sH)3N;0,: C,67.41; H, 4.90; N, 15.72. Found: C,. 67.19; H,
4.96; N, 15.3s5.
To a solution of 5-(4,4-dimethyl-2-oxo-1,4-dihydro-2H-3,1-benzoxazin-6-y])-
1H-pyrrole-2-carbonitrile (1 €q, 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 eq, .05 mL, 0.81 mmol) was added and the suspension was stirred for



R4 is H halogen, NOz, C, to C3 alkyl, or substituted C, to C3 alkyl; RSis
(i), (ii), or (iii): (i) a substituted benzene ring of the structure: 15
wherein: X is selected fromthe group consisting of halogen, CN, Cd to C3
al koxy, C to C3 alkyl, N2, C~ to C3 perfluoroal kyl, 5 nenbered
heterocyclic ring containing in its batkbone 1 to 3 heteroatons, and Cl to
C3 thioalkoxy -104 Y is selected fromthe group consisting of H,

hal ogen, ON. N, b Pinfs bt ald b Brec B ektrad i vifh e alityih 24 03! KOXY:

(ii) a five-nenpet rlngo ein
is sel ected fxroml) Mhe Giyeas werzaha separated, dite éﬂ]&é@@ﬂﬁ?er &Mactbd witR ef9l al koxy, C-

to C3 al kyl, rfl al k 5 nmenber ed heterocycllc ring
cgnt ai ni né i £ ?g(ﬁéééﬂg‘ﬁ@‘ﬁ 'gb‘?Pgt%g t184%% Wasashed with bring, @Hg%‘lekog 18{'
i s sel ect ed MEB0,0@ parifidi qaﬂ.&bﬁﬁmreﬁm%t loﬁ’glﬁéh FBiumg%m to

al koxy, C, g804a| kp anéll Cl to C3 thi odglraﬂgg g R6 ts

H C to éﬂwwceta&’he@nett@m5w£mmyl-2mx0(h 4 nwy@ommmm ﬁg of the

structure: XLpN-: Y > is S,
NR~, or Rél) 2 |}gws}ie3F§t({ke Pl())rrﬁrt]nﬁﬁgo %41(?%%?143\?% WS&ES% to C6

al kyl, subst |26Q|(McH)C, Anad Cicd@or @l&HyslN,som 63130@ i;’l;lbb&hl@ylem&i,lb“ﬁGS suted C3
to C8 cycl oal}i(g!s,l ﬁry‘l.& substituted aryl,

To a solution of 5-(4,4-dimethyl-2-oxo-1 ,4-dihydro-2H-3,1-benzoxazin-6-yl)-

10 1-methyl-1H-pyrrole-2-carbonitrile (6.0 g, 22 mmol, 1 eq) in toluene (600 mL) was
added Lawesson’s reagent (5.9 g, 15 mmol, 0.65 eq) and the reaction was heated to 80
°C for 2 hours. The reaction was cooled to room temperature, poured into water (200
mL) 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 (ds-DMSO0, 300 MHz) 51.67 (s, 6 H), 3.72 (s, 3H), 6.37(dd, 1
H,J=038,4.1Hz), 7.04 (dd, 1 H,J=0.8, 4.1 Hz), 7.13 (m, 1 H), 7.47 (m, 2 H),
1230 (s, 1 H); MS (ESI) [M-H] = 296; Anal. calcd. for C,¢H;sN;0S: C, 64.62; H,

20 5.08;N, 14.13. Found: C, 64.7;H, 5.12; N, 14.17.

EXAMPLE 21

carbothiamide

25 To 4,4-dimethyl-6-(5-cyano-1H-pyrrol-2-yl)-1,4-dihydobenzo [d][1,3]oxazin-
2-one (6.0 g, 22.5 mmol) in p-xylene (100 mL) was added Lawesson’s reagent (5.9 g,
14.6 mmol, 0.65 eq) and the reaction was heated to reflux for 3 hours. The reaction
was cboled to room temperature, concentrated in vacuo, and adsorbed onto silica gel.
Purification by flash column chromatography (30% ethyl acetate/hexane) on silica gel -

30  gave the title compound (1.2 g, 17%) as a yellow powder: '"H NMR (DMSO0-ds)



het erocyclic, substituted heterocyclic, and S02CF3; -105 Rg and RO are

I ndependent substituents selected fromthe group consisting of H Cl to C6
al kyl, substituted C, to C6 alkyl, C3 to Cg cycloal kyl, substituted C3 to
Cg cycloal kyl, aryl, substituted aryl, hgterocyclic, substituted -
heterocyclic, N02, CN, and CO2Rio; 5 R 1s O to C3 alkyl; or CRBR9 is a
six nmenbered ring as shown by the structure below. or a pharmaceutically
accept abl e sallll.a%ey €H), 6.40(dd, 1 B¢ =0f2,3.CHAPEWR (@1 KOS 94l A 3lg 195) & 03

phar maceuti cal cce alt thereof, in preparing a med canent useful

“for adnini st r&‘wdﬁ Jf‘ogmrq%a(ﬁé’sl%j‘]e%iﬁf%? H#gﬂ Hé, Y Hpf adenidnt 80Rés; apy,

wher ei n for muli )] 9.08 (s, 1), whaved n: , LY nt . gURgLHt uent s
)| 9.08 (s, 1), Whaoei, 12 80d, R M c%g"’gﬂ%f‘%es 301;@

sel ected fromthe group consisting of H C-"t u ut'ed Cl to
C6 al kyl, C2 BY:cHnal) qaicdyfor Cgobbs‘{sgsmamﬁczs;t}b 405; N, k224 FoGR: t@ $8678al kynyl |
substituted Cx k@7G6 @lggynyl, C3 to C$ cycloalkyl, substituted C3 to C8
-106 cycloal kyl, aryl, substituted aryl, heterocyclic, substituted

het erocyclic, CORA, and NRBCORA; or Rl and RZ are fused to forma ring

sel ected fromthe group consisting of and c), each ring being
“-optionally substituted by from1l to SE{%W&)%%MS selected from5 the

- group consi st 54(414-®i thio RenBe_rrenbered

saturated spifocycljc ring; b) a car cyclic

ring having ié}'ﬂégﬂtﬂ-&kbone one or nore carbon-carbon doubl e bonds; and c)

a 3 to 8 renbered sq 4-DeNsthvl-8-dxb1%-& byl Ik ackbone -gne to 10
o yi-6-oicb 154G S0y ﬂzgzo@pl,@gxangn @Bgﬁgﬁgnﬁ;

three heteroatons sel ected fromthe group consi
3-carbonitrile was prepared, according to the procedure in Example 5 using (1,4-

dihydro-4,4-dimethyl—2-oxo-2H-3,1-benzoxin-6-yl)boronic acid and 2-bromo-4-
thiophenecarbonitrile, as an off-white solid: mp 255-260 °C; 'H-NMR (DMSO-dy) §
10.36 (s, 1H), 8.48(d, 1H, /= 1.1 Hz),7.88-7.87 (d, 1IH/ = 1.3 Hz),7.63(d, IHJ =

15 1.9Hz),7.56-7.54 (dd, 1H, J = 8.0, 2.0 Hz), 6.93 (d, 1H, J=8] Hz),1.64 (s, 6H);
MS(-ESI) nvz 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= 83 Hz), 1.69 (s, 6H);
MS (ESI) m/z 299 [M-HJ; Anal. Calcd. For CsH,;;,N,OS, % H,O: C,58.0;H,4.24;
N, 9.05. Found C, 58.33; H, 3.85; N, 8.39.

25 - EXAMPLE 23

pyrrole-2-carbonitrile

To a solution of 5-( 4,4-dimethyl-2-oxo0-1 ,4-dihydro-2H-3,1-benzoxazin-6-yl)-
1H-pyrrole-2-carbonitrile (1.3 g, 5 mmol ) in dimethylformamide ( 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



RA is selected fromthe group consisting of H C to C3 al kyl, substituted
Cl to C3 alkyl, aryl, substituted aryl, Cl1 to C3 al koxy, substituted Cl to
C3 al koxy, amno, C, to C3 am noal kyl, and substituted Cl1 to C3 am noal kyl ;
RBis H C-to C3 alkyl, or substituted Cl1 to C3 alkyl; 15 R3 is H, OH,
NH2, Ci to C6 alkyl, substituted C, to¥6 alkyl, C3 to C6 al kenyl,
substltuted C3 to C6 al kenyl, al kynyl, substltuted al kynyl, or CORD, R~ is

sel ected from, i Cl to C3 al , substituted Cl to’
C3 alkyl, aryl {hp’e“g‘%@é@‘u%b ﬁgﬁ{ﬁtﬂﬁ é&‘%“g" o &%?Wte% %qvﬁhlﬂ’wemmt o C3

al Ikoxy, dC:‘ tOsﬂﬁieammabdnvht,ed%ﬂzcﬁmbﬂidrbiicﬁﬂﬁvagfeciﬁtaﬁge@ﬂbrﬂg%ky| Céo lRi :5
sel ecte romt al o to al ky
substituted Ci¢ egag /%é‘a’éqptwﬁn %&eﬂéﬂl‘?tﬂ‘? ‘g@lbé}’if‘i"tzﬁt-’e&b@zol@ﬂﬁ@yai koxy,
Cl to C6 am noatH¢¥iH-peRsledWastonit bkyl ect ed
fromthe group cﬂgnm s?t??n 2%51_151%@4%?7@9) %p Qgg&?f & Hlﬁl(?)l}?%é benzene

<t

ring contaf ni Ag & heS Gubst D64 (v, %ﬁd4ﬁ7(15J5=WcﬁAl=Izm1)pW29){ﬁ Us &gl ect ed

oMt 9 pupacet B O o 2ORED - M Sho! B el e HEE' (5
t hi oal koxy, sMSSESDHut/22 IC(MEID) CS th| oal koxy, Cl1 to C3 am noal kyl,

substituted C- to.ﬁS mnoal kﬁ 1 to C3 ﬁ‘egrfluoroalk |, 5 or 6
menber ed het er ocycl TPdf t“fffmeﬁﬂ' aecpiding3a therpgeredure for Exampledfoat ons,

CORD, OCORD aa.asmaacmam L8-dRBL 1 Adildré<2Ht D1 -behzitasle- ted Ct to C3
al kyl , I substituted aryI cl llci},CS al koxy, s"&%‘ Yl?utgyl to C3

“al koxy C t oPYIPlextreay B%Wk%aﬂdéﬁwgﬂmtImédT}@tprQCblcmasanhtmmmweforﬂE is H,

C, to C3 alk i dent '
subs'?ltue?l‘tsw%f lg%tngﬁﬁb? nglﬁ%u’g%@w ‘ﬁyfgrhgf(tzﬁﬂﬁfﬂ{)&g en@:ﬁln NQz,
C:c g(o $3 al IéoésyGH)C‘iOfoq ,C3 BHk\2H), aBmI(dCI-tacsmmt)m@Mgo‘ﬁy? y\ngrmln not all
0 an [ r sSi ered heterocyclic rin
havi ng in |ts;653{:‘§'60 ﬁﬁqﬂ;f%}r&égw(ﬁ&%ﬁéi é%a“gﬁgsgé’l‘/éa%@w'édm t he g?oup
consisting of O S, S(O, S(QZ) and NR6 and contai ning one or two

i ndependent substituents selected fromthe &r oup consisting of H 20
“hal ogen, ]é\l, N0O2, Ct to C3 al kyl, CEXAMPEE23| koxy, C 1 to C3 aninoal kyl,

CORE, C(S) NHz4. laéﬂﬂi hioxospire[4H-3,1-benzoxazin-4,1-cyclohexan
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 (DMSO0-d) 8 7.07 (4,
1H, J=23 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
(IM+H]*, 98%/100%).

25 6-Bromo-spiro{4H-3, 1-benzoxazine-4, I’-cyclohexane-2-(1H)-one] was
prepared from 1-(2-amino-5-bromo-phenyl) cyclohexanol and carbony! diimidazole
according to the procedure of Example 2. The product was obtained as an off-white
solid: mp 208-210 °C; 'H-NMR (DMSO-ds) 5 10.26 (s, 1H),7.45(d, 1H,J=22
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 (APCI) m/z 296 ((M+H]", 68%).



-108 RFis H Cl to C3 alkyl, substituted C1 to C3 al kyl, aryl, substituted
aryl, C- to C3 al koxy, substituted Cl1 to C3 al koxy, C~ to C3 am noal kyl, or
substituted G to C3 aminoalkyl; R-is H C to C3 alkyl, or substituted Cl1
to C3 alkyl; R6is H Cl to C3 al kyl, 0L, absent; Q@ is S, NR, or CR3R9;

Wi th the proviso that when Q is S RS I's the benzene ring (|) substituted
with one or two substituents or the 5 or 6 nenbered ring (ii) having in its
backbone 1, 2, or Spirbg4 areadléhEransal 83hogkola of O S
and NR6, and R |sgﬁalt)§eny??&10 SUbStI%hgt gd gﬁfgﬁiemngf gfbg,#( %}Q}{@B’gr substit ut ed
al kynyl, Rz .ﬂgldneﬁepewwcordgmigtthetnmceenapﬂ;‘/xampé%um Gehtomossplysfidii-3itied

oyeloaliy et aR i ine- 1SRN w B Y e o0 o BBINTES al gy

R'I kl s Inot aLRﬂNWT?W&)&ﬁdﬂmmllH iWQ'ngiakédgble)SU@Qt(%tﬂ'llt Egoc?/cl oal kyl , .
al ken ubst i.t ut and substituted a n 15 with the
pr ovi go t Rat SAHIRE eégl ?g éér(lgdé{)r %Iﬁ’é Hnheko. H #5681 @uHé,%l-ﬁ%/ﬂﬂé&)w th one
or two subst iltases)te),orod G, 957@85?@1}'1)9@'2511%( (3308 hﬁfééﬁﬂP'n%zbg backbone

1, 2, or 3 hetergatons selected fromthe group consistin and NR6,
and R I s al I(M”Br substituted al kyI RZ is not cycl oal kyl or substituted

cycloal kyl; or if akg, 2-911\2511635-0 S%‘ﬁ’i %'lt%?oq(ta.ﬁlnl;)h Cgﬁolejmﬂngg) Sycl oal kyl or

substi t ut ed cg:cl oal Kyl 0O wt provi so both R and
R2 are not Ht then@advehl@dewdsprpmdt heogiingup theqnsdegierng ERAmpINS fioth t o C6
cloal kyl , substituted C3 to

& oyel oy P Cete i ordalish Eloepfenain fpneesd and

het er ocycl i ¢ 3- Hfﬂﬁ@lsa:yaﬁﬂ’uo;&mﬁb biRwiteZrystals: &@QSR&B@“@ IRQ(I@Vr)ezioﬁ‘iﬁPemﬁent
substltuents%gﬁted fromthe group consi sti nqg Cl to Co alk
substi t ut ed M5 Osflak 91102845, 1), 895 A8 33/ s, ng),nzéefwt(edza:a asa Cg

N, O ana s TS g W i LRI Gy SR A B i e
ring as s homMSig'z)APrCé ns/z 32&:&1\@}@ bAhaiv(Eald?Fdr G,Iaﬂlsﬂi@zsafmzondmdans b:

selected 570, §Rg #hAliRc, BNS! 514 ANE B CL 1o OB

The title compound was prepared, according to the procedure of Example 16
using 4-(1,2-dihydro-2-oxospiro[4H-3,1-benzoxazine-4, 1-cyclohexan]-6-yl)-2-
thiophenecarbonitrile, as a yellow solid: mp 225-227°C; 'H-NMR (CDCl,) & 8.98 G,
1H), 7.83 (d, 1H, J =147 H2), 7.63 (d, 1H, J = 1.47 Hz), 7.46 (dd, 1H, J=8.2, 1.9]

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-H]).

a

EXAMPLE 25
3-(4.4-Dimethyl-2-thioxo-1.4-dihyd ro-2H-3.1-benzoxaz-6-yl)-2-fluorobenzonitrile
25 3-(4,4-Dimethyl-2-0xo0-1,4-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-
yDboronic acid and 5-bromo-2-fluorobenzonitrile according to the procedure of
Example 5, as a white solid: mp 229-230°C; '"H-NMR (DMSO-de) 8 10.4 (s, 1H),
8.15 (dd, 1H, J = 7.39, 2.12 Hz), 7.95-7.89 (m, 1H), 7.59-7.48 (m, 3H), 6.99 (d, 1H,
30 J=8.1Hz), 1.7 (s, 6H); MS (APCI) m/z 297 ((M + HJ", 100%); Anal. Calc. For
Ci7HisFN;O2: C, 68.91, H, 4.42, N, 9.45. Found: C, 68.74, H, 4.83, N, 9.10.



al kyl, substituted Cl1 to C6 al kyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, 10 acyl and sulfonyl; or a pharmaceutically
acceptable salt thereof. 8. Use of a compound of formula I or a
pharnmaceutical |y acceptable salt thereof, in preparing a nedicanent useful
for administration to mammalian subj ect for 15 hornone repl acenent

t herapy, wherein fornmula | is: R5 1 wherein: -110 R is H Cl to C6

al kyl, substitut edrr@lltlb Qorkfoudd ks prefaded, Qcc@%ﬁg)’t%'tl?@ﬂrkyédure%f%§wlgt]§d G to
Cg cycl oal kyl, %I4,£b$ubst Ituted aryl, heterocyclic, substitut'ed

het er ocycl i c, Ust -1, giliydroppH- bﬁﬂZ@ 91(&5] exiaki46:yDs2Bgerot ut ed CL t o

'--ggcfil):%llkyl suegzé |tut%t“§b{gg iysgfzggi §I§ﬁs %EEX% t(gﬁl_g’rw

het erocyclic,8. 351%2 I(llnullé)d8 h&8e0¢oy LH), . 720C’Rm, 2HD mz:mem o), Ri3ed Rz are

(452012 R AP APRAT D RIS el TS ARl e

substituents I&ﬁ|()$-ﬂ—l,ﬂm2b80m 6499, 0, @123, NOBI66 SEduAg: Qf64'|7 3G JOINt 0663 al kyl: 10
a) a carbon based 3 to 8 nenbered saturated spi rocycl ic ring’ b) a

carbon-based 3 to 8 nmenbered spirocyclic ring having in its backbone one or
nor e car bon-carbon doubl e bonds; andEﬁZﬂ\EPﬁEtzﬁ 8 nenbered spirocyclic ring
-containing in its backbone one to thre eteroatons selected fromthe group
consi sting of6-(5-Bromy -3 -dimep] 19-231-3y Lensmmmmmﬂma to C3

2: tgi(y aréy)l tosgsgrﬁg%gﬁqﬂéw 393)6{)1?9&;?&}?1 m)émyfhgu@; Kﬁﬁhgﬁ% 50RB s H,

C~- to C3 al kydn;a, pyepasadifsin (llﬁ-d:ﬂydr?d-414aiu6&hﬁl2kqﬂo, 2HR3, 1itsenddxir b gl)Nw‘&nc Cé 'E:(?)) C6
stitute to

% ko™ S BobPe s o s it 2145 i
solid: mp 211-212°C; "H-NMR (DMSO-ds) § 10.4 (s, 1H), 8.92 (d, 1H, J = 1.9 Hz),
8.66 (d, 1H,J=2.09 Hz ), 8.40 (t, 1H, J = 2.02 Hz), 7.72-7.68 (m, 2H), 6.99 (d, IH,
15 J=8.1Haz), 1.7 (s, 6H); MS (APCI) m/z 333([]M + H]', 100%), 335([M + H]*,
100%); Anal. Calcd. 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-yi)-4,4-dimethyl-1,4-dihydro- benzo[d][1,3]Joxazin-2-one,
20  as a white solid: mp 252-253°C; 'H-NMR (DMSO0-d6) 8 12.3 (s, 1H), 8.94 (s, 1H),
8.69 (s, 1H), 8.4 (s, 1H), 7.78-7.76 (m, 2H), 7.14 (d, 1H, J = 8.8 Hz), 1.7 (s, 6H);
LC/MS (ES) nv/z 347/349 ([M- H}); Anal. Calcd. For CisH;3BrN,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-S-fluorophenyl)-4, 4-dﬁnethxl—1,4-dihxdm-2H-3,l-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-ox0-2H-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) & 10.4 (s, 1H),



R~-is H C1l1lto 4 alkyl, substituted C1 to &4 alkyl, aryl, substituted
aryl, C~to 4 al koxy, substituted Cl1 to C4 al koxy, C, to C4 am noal kyl

or substituted C- to C4 am noal kyl ; -111 R4 is H, halogen, CN, N02, C 1
to C6 al kyl, substituted C ~to C6 alkyl, C ~ to C6 al koxy, substituted C 1
to C6 al koxy, CI|1 to C6 am noal kyl, or sﬁbstltuted C ~to C6 am noal kyl; RS
Is (i) or (ii): 5 (i) a substituted benzene ring containing the

substituents XL67¢7MQntz3Iﬁ)S7$W kel 51;77%7 (ﬁdﬁésﬁg;qe@t &?ed g%llﬁ}g group

consi sting of

h en
alkyl, Cl to C3"& 38%34 Q‘h‘t@ém’z éﬂNt:ﬁHﬂolwmmxgzatc%rm}gtmgpatkoxy,
substi t ut ed C, 6185, H34bbi substituted C, to C3
am noal kyl, NO2 C-"to Clga‘ipge%(r)ﬁét%roal y%gaHaﬁrm'bnged het erocyclic ring

containing in its Bhekeewunmundwas ﬁrepawcba&oaf@gt@ﬁfépr e ARdaER RS
substituted aryl, 15

H Clto al ~to

Cl to C3 gl% kox{@{-l &‘B‘“Pék %e%ro%- 't°6°'&““§]|)1€'6‘>2%"‘e’@’11' 4dibgdrari noal kyl, or
substituted Cbehzn[dBl,Hokazinad-biyd: mpfB41205°0; 'EENNIR (&8 tuted C1
to C3 al kyl; %%5 ﬂ { ar |nde endent substltuent CP1 éeﬁgﬁquh?% gr oup
consi sting of 3 @&eﬁ" {Qéém’%l) 781 GB 18, K678/23 1), 1.0 (CFHY IkyMS and Cl
~-to C3 thioal kqggjnﬁqzwggqumqt all of X, Y, and Z are H, or (ii) a five -
or six menbered ring having in'its backbone 1, 2, or 3 heteroatons sel ected
fromthe group consisting of O S, SO S02 and NR6 and contai ni ng one or
two -113(i ndependent substituents fromthe group consisting of

H, hal ogen, CN NO2, €, to C3 al kyl, Sﬁ#‘gi'i'ﬁ’dlf'ﬁ 83 aI koxy,

3-Bromo

thione
6-(3-Bromo-5-methyl-phenyl)-4,4-dimethyl- 1,4-dihydrobenzo-[d][1,3]oxazin-

2-one was prepared, using (4,4-dimethyl-1 ,4-dihydro-2-ox0-2H-3, 1-benzoxazin-6-

15 yDboronic acid and 3,5-dibromotoluene according to the procedure of Example 5, as a
white solid: mp 231-233 °C; 'H-NMR (DMSO0-ds) 5 10.4 (s, 1H), 7.66 (s, 1H), 7.58-
7.56 (m, 2H), 7.50 (s, 1H), 7.37 (s, 1H), 6.95 (d 1H,J= 8.67 Hz), 2.37 (s, 3H), 1.67
(s, 6H), MS (ESI) m/z 344/346 ([M-HJ,, 100%); Anal. Calc. For C,7H,sBrNO,: C
58.98,H, 4.66, N, 4.05. Found: C, 58.82, H, 4.62, N, 3.94.

20 The title compound was prepared according to the procedure of Example 16,
.using 6-(3-Bromo -5-methyl-phenyl)-4,4-dimethyl-1 ,4-dihydro-benzo[d][1,3]oxazin-2-
one, as a yellow solid: mp 183-184°C; '"H-NMR (CDCL) 8 9.8 (s, 1H), 7.48-7.46 (m,
2H), 7.34-7.25 (m, 4H), 6.97 (d, 1H, J=8.2 Hz), 2.4 (s, 3H), 1.8 (s, 6H); MS (ES)
m/z 360/362 ([M- H)). '

H

25

EXAMPLE 29
~ 6-(3-Bromo-5-trifluoromethoxyphen D-4.4-dimethyl-1.4-dihydro-2H-3,1-
benzoxazine-2-thione

6-(3-Bromo-5 -triﬂuoromethoxy-phenyl)-4,4—dimethyl- 1,4-
30  dihydrobenzo[d][1,3]-oxazin-2-one was prepared, using (4, 4-dimethyl-1,4-dihydro-2-
oxo0-2H-3,1-benzoxazin-6-yl)boronic acid and 1, 3-dibromo-5-



R6 is Hor C~- to C3 alkyl; with the proviso that when Q is S; RSis the
benzene ring (i) substituted with one or two substituents or the 5 or 6
menbered ring (ii) having in its backbone 1, 2, or 3 heteroatons sel ected
fromthe group consisting of O S, and : and RZ is al kenyl or
substituted al kenyl, R is not alkyl, substituted al kyl, cycl oal kyl, or
substituted cycloalkyl; with the proviso that when Q is S; RSis the
benzene ring tifliosmetibktbehede vdcbhiingQo mqarmdarwmh@tejst deRLpit®oihe 5 or 6

menbered rin L Vi n_its backhone het er oat ons sel ect ed
fromthe gr 08 586%%,@“& :ENMR&DN@O -4 8 lRlﬁéS 15‘9&7 93(54 HDal 15K dH).ffst i t ut ed

alkyl, RZ is pgs (,ﬁ,y_;;.j)ogb‘}(w’ mr.]&gtbqru)t pggag gmcma(lng g54 [M %y s al kyl or

substituted al Kyl , is not cycloal Kyl or stltut with the
provi so t hat WHo; @nahgals Faig € 41, $BrF ¥ IQZ4%6@3Ph(3t151-N 3.57 Q:ounsl €& NR, or
CRBR9; R {s gt@ﬁé% dhe group consisting of CN, Cl to C6 al kyI
substltutedC ) C3 to Cg cycloal kyl, substituted C3 to Cg

cycl oal kyl , aryl, ”Ehalmﬂe ndimpmﬂdaxaybr,epdmi,edsdbmmgltbﬁhe grokdhdetofERamplet gr ocycl i c,
and SQZCF3; R%ﬁ? %%? | ndg epndent subs ent selected fromthe group
consi sting of SHIHHL 5% g omethgxxP T’ﬂ %"\etbb']ol Goilgdey] | C3 to C$
cycl oal kyl', _suhad(H 8 foMci2 ofe, G5 GuP S oo 195 xbsocsqwmvéﬁgﬁw,

heterocycllc substituted heterocyclic, to C3

al kyl ; or CRy®AHs7.61 & HHKa A9k 4, i1HY 749 (S,Hbi)ﬂ (st D), 6196 et 1k, & =bel ow:
113 OB 15)(:"‘38 lg abl e salt thereof. 9. Use of
a conpound of '%%orr%ﬁj]'aé gﬁz?rvn%?elﬁ%bg@?e@t)accept able salt 5 thereof, in
preparing a nedi canent usef uI for adm nistration to mammal i an subj ect for

hor none repl acenent therapy, wherein r is: R and R2 and are
I ndependently selected fromthe grougwg?{’ng of Clto C3

3-(1,2-Dihydro-2-thioxospiro[4H-3,1-benzoxazine-4.1-cvclohexan

fluorobenzonitrile

15 3-(1, 2-Dihydro-2-oxospiro[4H-3, 1-benzoxazine-4, 1-cyclohexan]-6-yl)-5-
fluorobenzonitrile was prepared, according to the procedure of Example 5 from spiro-
(4, 1’-cyclohexane-1,4-dihydro-2-oxo-2H-3,1-benzoxazin-6-yl) boronic acid and 3-
bromo-5-fluorobenzonitrile, as a white powder: mp 250-253 °C; IR (KBr) 2220 cm’’;
'"H-NMR (DMSO-ds) § 10.34 (s, 1H), 8.13 (s, 1H), 8.0 (d, 1H, J = 10.6 Hz), 7.80-7.7

20 (m,3H), 6.98-6.95 (d, 1H, J = 8.1 Hz), 1.99-1.97 (im, 4H), 1.76-1.65 (m, 6H), 1.37-
1.33 (m. 1H). MS (EI) m/z 336 (M"); Anal. Calc. For Cz0H;,FN,0,H,0: C, 67.78; H,
5.40; N, 7.90. Found: C, 67.9; H, 4.93; N, 7.67.

The title compound was prepared, according to the procedure of Example 16

using 3-(1,2-Dihydro-2-oxospiro[4H-3, 1-benzoxazine-4,1-cyclohexan) -6-yl)-5-

25  fluorobenzonitrile: mp 235-237°C; 'H-NMR (CDCl) & 10.0 (s, 1H), 7.76-7.69 (m,
2H), 7.50-7.33 (m, 3H), 7.03 (d, 1H, J = 8.8 Hz), 2.3-1.26 (m, 10H); MS (ES) m/z
351 ((M-H]).

EXAMPLE 31
3-(4.4-Dimethyl-2-thioxo-1.4-dihydro-2H-3,1-benzoxazin-6-vl

methylbenzonitrile

30




al kyl and substituted Cl1 to C3 alkyl, or R and R2 are fused to forma
carbon-based 3 to 10 6 nenbered saturated spirocyclic ring; R3is H OH,
NH2, C~ to C6 al kyl, substituted C to C6 alkyl, or CORD, R~is H C-to Ca
alkyl, or Cl to €3 alkoxy; R4 is H halogen, NO2, Cl to C3 al kyl, or
substituted A to C3 alkyl; RSis (i), (ii), or (iii): 15 (i) a substituted
- benzene ring of the structure: X | -114 wherein: X is selected fromthe .
gr og confs: sti ngI oB- (hAngxeﬂn%fl-MO -C4- dﬁ}@dlﬁgzmbmbd,][lmoia@m@ylﬁblﬁ)&hy] NOz, C ~
to perfluoroa nmenbe terocyc cont ai n|n inits
backbone 1 to° 8‘%’3?8"3‘?8??8 é{%&’“‘(ﬁf {}1261 E’&x%/"x%‘z‘?‘%]s LEPEed from
t he group consigfbbrgicakiddnd B&Joﬁ(é%et%en&@&trﬂe@ccér&n%ﬁo fhe lpfBt¥duréor t0 CA

al kyl, and C~_to C3_thi oal] kox a five-menbered ring of the structure:

X Y UJJi;sﬁr@Pls.Snas 2 phite soré BRRECABICH r BVMREDYEKUde) SOl (81 Ty of
hal |
al ogen, Ch|, %9}319 158, ARy, Ferl @%W%W(mﬁélfﬁ B34 G,

~.perfluoroal kyl mber e erocyc ren I'ni Ng 1
to 3 heteroat drﬁS (s,£4D; 8 (MCWHQMMRHX)IIOO%) iAnak €alkecFedC, {H,@0;h €, gr oup

consi sting of | ko C~-to &4 alkyl, and C~
to C3 thioal kg%??kﬁ‘sg?#& 98§ gombdr cﬁ%%ﬁg%r‘g E 5@; to C3 alkyl, or C-to
C4 COzal kyl; or (i Thdtitte @nlmnﬂnmz&q:répm&@, aetoraxhgtcsmwedcua@e fc%lexmﬁpm@@r ein: 20
X1l is CXz; X2| haI 8 Nlozh 115
tartmg w1t -Cyano- S-methy -Pp. enyl]4 4-dimethyl-1,4-dihydro-
10 benzo[d][1,3]oxazin-2-one: mp 230-231°C; '"H-NMR (CDCl;) & 9.1 (s, 1H), 7.61 (s,
1H), 7.55 (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); MS (ES) m/z 307 ([M- H]").

EXAMPLE 32
15 6-(3 S-Dichldm henyl)-4.4-dimethyl-1.4-dihydro-2H-3,1-benzoxazine-2-thione
6-(3,5-dichloro-phenyl)-4,4-dimethyl-1,4-dihydrobenzo-[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

3,5-dichloropheny!l boronic acid according to the procedure of Example 4, as a white
solid: mp 245-246 °C; 'H-NMR (DMSO-ds) & 10.4 (s, 1H), 7.77 (m, 2H), 7.67-7.64
20 (m, 2H), 7.56 (bs, 1H), 6.96 (d, 1H,J =7.98 Hz), 1.7 (s, 6H); MS (EI) m/z 321
([M+H]", 40%); Anal. Calc. For C;eH;3CLNO,: C,59.32,H, 4.11, N, 4.32. Found:
C, 59.13, H, 4.29, N, 4.17.
The title compound was prepared, according to the procedure of Example 16
starting with 6-(3,5-Dichloro-phenyl)-4,4-dimethyl- 1 ,4-dihydro-benzo[d][1,3]oxazin-
25  2-one: mp 206-208°C; 'H-NMR (CDCl) § 9.5 (s, 1H), 7.49-7.45 (m, 1H), 7.40-7.36
(m, 3H), 7.3-7.29 (m, 1H), 6.95 (d, 1H, J = 8.23), 1.8 (s, 6H); MS (ES) n/z 336/338
(M- H]).



Q@ is S NR, or CRgR9; R is selected fromthe group consisting of CN, C-
to C6 al kyl, substituted C- to C6 alkyl, C3 to C8 cycloal kyl, substituted
C3 to Cg cycloal kyl, aryl, substituted aryl, heterocyclic, substituted

het erocyclic, and S02CF3; 5 Rg and RO agg- i ndependent substituents sel ected
fromthe group consisting of H Cl to C6 alkyl, substituted C1 to C6 al kyl,
C3 to Cs cycloal kyl, substituted C3 to C8 cycloal kyl, aryl, substituted
aryl, heterocyclic, substituted heteEé@SMPLESZiNOZ CN and CO2Rlo; R is d

to C3 alkyl; WO\Y2hi6d9098. (s 5-Binsibn$1- 18RS (3_(:1 TP . :7 thestructure

bel ow. CH3 - 15 10.

. Use accordin@)ﬂ!&&&ﬂ@galmlto9 Wnerelnlnforrmlal R is H Clto
C6 al kyl, substituyt | oal kyl, substituted C3-
to C8 cycl oal kyl , % %Flgmﬁeﬁﬁggf‘%bédiﬂg’m'Zé P’Ff’ém‘%ﬂbstltut ed
het erocyclsi c 1s@alwonmlﬂe WNeBsseRared frédn (154-Hihy £rd- 4t4)d,g§ -5 % o- tltut ed C-to
C6 al kyl, C2to Cﬁ(g ﬁﬂn , 20 subs'gltut)é t&? -le 2ﬁ%b]s Cs
cycl oal kyl , SIBRYIREQsY! qcid angd Schy erp@mpkghalon@mly hccoshrtgsxb |tlneLnred=:dareyI
het er ocycl i ¢ Exatts] wmte%ﬁ@m'zsg ¢ 6 or R and
Rz are fused to forma ring sel écted romthegoupcns sﬂ f a), b)

~and ¢): a) a&HeRADpRIeH, 1-6—_97Ffré{zhe7_r&9d7%51(rmrm)eﬁ9$m, nH;:.x/elsm:Hi)i ng; b) a
o ore car bor. SaroNTRRL A PN Wbl Aedt Gl TR EafbiBet 85Re3 Focycli o
ri ng contlfi nied§2i M, 4.9% T\bézﬁhoﬁtnmdﬂél 6474, fHaGS9th E3mtons; RAis H Cl to C3

sybsti t ut ed aryl C~ to C3 al koxy,

SRR e A A A T T H AU R
starting with 5-(4,4- D1methyl-2-oxo-l,4-d1hydro-2H-benzo[d][l,3]oxaz1n-6-yl)-
isophthalonitrile: mp 240-242°C; '"H-NMR (CDCLs) 8 9.4 (s, 1H), 8.03 (d, 2H, J =
1.25 Hz), 7.92 (s, 1H), 7.50 (dd, 1H, J = 8.22, 1.89 Hz), 7.33 (d, 1H, J = 1.8 Hz),

15 7.01(d, 1H, J=8.24 Hz), 1.84 (s, 6H); MS (ES) m/z 318 ([M- H]). '

EXAMPLE 34
1.4-dihydro-2H-3,1-benzoxazin-6-
5-(4,4-Dimethy}-2-oxo-1 ,4-dihydro-2H-benzo[d][1 ,3]oxazin-6-yl)-furan-2-

20  carbonitrile was prepared, according to the procedure of Example 5 from 2-bromo-5-

cyanofuran (1.0 g, 5.6 mmol) (J. Med. Chem. (1997), 40(23), 3804-3819) and (1,4-

dihydro-4,4-dimethyl—2-oxo-2H-3,1-benzoxazin-6-yl)boronic acid (1.8 g, 8.18 mmol)

as a white solid (0.39 g, 1.45 mmol, 17%): mp 257 - 260 °C; '"H-NMR (DMSO0-d¢) &

10.48 (s, 1H), 7.73 - 7.70 (m, 3H), 7.19 (d, 1 H, /= 3.8 Hz), 6.98 (d, 1 H, J=8.9
25 Hz), 1.66 (s, 6H); MS ((+)-APCI) m/z = 269 (M+H)".

The title compound was prepared according to the procedure of Example 16
using 5-(1,4-Dihydro-4,4-dimethyl-2-ox0-2H-3, 1 -benzoxazin-6-yl)-2-
furancarbonitrile: mp 200°C decomposes; "H-NMR (CDCl;) 5 9.1 (s, 1H), 7.63 (dd,
1H, J =826, 1.68 Hz), 7.53 (d, 1H, J= 1.59 Hz), 7.19(d, 1H, J= 3.7 Hz), 6.89 (d,

30 1H,J/=831Hz),6.71(d, 1H,J=3.72 Hz), 1.8 (s, 6H); MS (ES) m/z 283 (IM-H)

5-(4.4-Dimethyl-2-thioxo-

3



10 am noal kyl; RS is the five or six nenbered ring, wherein said one or two
| ndependent substituents are selected fromthe group consisting of H,

hal ogen, CN, NOz, O to C3 alkyl, and d to C3 al koxy; R~ is selected from
the group consisting of CN, Cl to C6 al kyl.,, substituted C, to 15 C6 al kyl,
G to C8 cycloalkyl, substituted C3 to C8 cycloal kyl, aryl, substituted
aryl, heterocyclic, substituted heterocyclic, and SOZCFS. 11. Use according
to any of clainms 1 to 9, wherein in fmxmlq,ltssRl and Rz and are

mdependently,e te fromthe rou consisting of Cl 20 to C3 al kyl and
substituted CRirdlebyby(gmtrophenyd)-14-dihydro-2H:3d hepzoxazine-2rthicnecar bon- based 3

‘to 6 menbered sat usalmREhARK-GAGY V-1 BGihy @3 bdrS xalz\qi‘é- . o C6 al kyI
substituted Cl1 to C6 al kﬁl (3 &Cdd?l%’yﬁ~ |g H, O[U{[l@& ?Ql%grg Clto
al koxy; R4 |sPFffPafﬁ$IfER§é‘h4 dmwl 6eqdorb4@§1y@1oheﬂzo[dﬂa 3];1xben-|2taneeadd & to C3

Y e T niBSpheyiafoithat dcboting «PRIBERENA BRIl I SATHELEE X

wherein: Xis sel e gr upc

ﬁl t<oxy, Cl, toSGldCBlPelBH% °G\J01HNER(QD@135¢EI9‘GSMH{ @%&}Emgedmtﬁmm . Ct t
eterocycli c eteroat ons an 0
&3 thioal koxyl,iHYg -E%iﬁe@?&ﬁnflm ?%@‘*émﬁc@é‘f JeB iRy 760 ‘H’al Hgén, oN,
N02, Cl to C3= 28l2k0>0)l-lz)0723@l s, .ﬂ*KWHz)%Wb@; 1H0J£33tﬁ2202%d< H S 718

bs’tltuted d to -

selected fro onsi stin
10 C6 al kyl , WES) 56’% %,ér&gw &%%EWZ%PQM& 19%)y Aeyl:lC@b;l Red , aryl,
subst i t ut eg acymnm@;@smactlaIﬁﬂbstsstrwtsad; WL eC¥5hi & %W&SQ%GF?’ 12

Use according to any of cl ai ms 9,  wherein in formfl'ad T and R2 and
are independent!y B@lté’etcemmmémas h@PgPQ)upcoeabngsiosha ptgcedbre(bekEmpb 163 al kyl
and substitut ggk tq for

car bon- based 3 t%yt%%%@égﬁﬁrg&ﬁgp T 0 F‘&B ﬁ%az S 'PPe

as a yellow solid: mp 180-181°C; 'TH-NMR (CDCl;) § 9 1 (s 1H), 8.38 (t, 1H,J =
1.94 Hz), 8.25-8.22 (m, 1H), 7.87-7.85 (m, 1H), 7.64 (t, 1H, J = 7.99 Hz), 7.55 (dd,

15 1H,J=824,1.89 Hz), 7.25 (4, 1H, J= 1.71 Hz), 6.93 (d, 1H, J = 8.25 Hz), 2.2-2.03
(m, 4H), 0.96 (1, 6H, J = 7.33 Hz); MS (ES) m/z 341 ([M- HY).

EXAMPLE 36

6-(3-Chlorophenyl)-4-methyl-4-phenyl-1.4-dihydro-2H-3,1-benzoxazine-2-thione

20 A mixture of 2-amino-5-bromo-N-methoxy-N-methylbenzamide (7.7 8g, 30
mmol), 3-chlorophenyl boronic acid (5.63g, 36 mmol),
tetrakis(triphenylphosphine)palladium (0) (1.73g, 1.5 mmol), and sodiufn carbonate
(7.63g, 72 mmol) in a mixture of DME and water (150 mL/30 mL) was degassed to
remove the oxygen and heated at 85°C under nitrogen for 3 hours. The reaction

25  mixture was cooled to room temperature and treated with brine (30 mL) and ethy!
acetate (100 mL). The organic layer was separated and the aqueous layer was
extracted with ethyl acetate (3x40 mL). The combined organic layers were washed
with brine and dried with MgSO,. After removal of the solvent, the residue was
purified by a flash chromatography (silica gel, hexane:ethyl acetate/1: 1) to give 5-(3-

30 chlorophenyl)-N-methoxy-N-methylbenzamide as a brown oil (58,57%). Toa
solution of this benzamide (5g, 17.2 mmol) in anhydrous THF was added in a



RCis H C-to C3 alkyl, or C1 to C3 alkoxy; R4 is H, halogen, NO2, Cl to
C3 al kyl, or substituted C~- to C3 alkyl; 20 RSis the five-nenbered ring of
the structure: -118 X Y U ~~~ wherein: X is selected fromthe group
consisting of halogen, CN, C-to C3 alkoxy, C to C3 alkyl, NO2, 4 to C3
perfluoroal kyl, 5 nenbered heterocyclic’ i ng containing in its 5 backbone 1
to 3 heteroatoms and C1 to C3 thioal koxy; Y is selected fromthe group

foca 1 H‘gaf’fkgi‘*y",“m'fgﬁ‘%"aSQMmmRé‘?“@ﬁP?%E% (R 2D gty T ©

.consi sting of @l\mdﬁu}ﬂmemrlsymng@JBQMMtseﬂhe@hcum thiXhce was #ydted wath t 0 Ca

cycl oal kyl, s t ted aryl,
het er ocycl i c, ‘d@ﬁ%}aﬁe?dtaﬁ@: gg’ﬁ&{?’erocy °5<“\£‘8”‘ g@?@?t 'Jlg% Lgtgyléﬁ?,téﬁedl ng to
any of cl ai WS(mOtlﬁJ)gyaS\&ﬂdﬂ’deOﬂgaMf.llaf’ﬂW képaiatedﬁnd&ﬂdedﬁg la?&dwz%feﬁtrhd%é!ﬁpe”dent l'y

selected fromt of C- 15 to C3 alk and substituted C,
to C3 al ky% tn ﬁég’gﬁe‘“ﬁ%g&’ﬂ C?’Bb‘F@rWaé“@@feb%‘ﬁerBéb@é}&débW ) @dnenber ed

saturated spi ﬂﬁéd’(MgsoJlﬂﬁar r&ﬁoﬂaﬁof‘ﬁle Bﬂvdltsth@resmlaqg.@ Purifd by aFasif © C3 al kyl,
or substituted Cl1 to C3 a - RS is the b6-nmenbered r|n ?'t estructure

X1 N~ 20 wher élprﬁmtogr_aglygslj(pa ge}, hexgne: 31’421 ﬁcgtatn/érldgenﬁ”ord:m-(4mnnme& ~chloro-
” biphenyl-3-yl)-ethanone as a yellow solid (2g, 47%): mp 89-90 °C; 'H-NMR (CDCl5)
6 7.89 (d, 1H, J = 2.0 Hz), 7.51 (m, 2H), 7.25-7.40 (m, 3H), 6.73 (d, 1H, /= 8.6 Hz),
10 6.38 (br, 2H), 2.65 (s, 3H); MS (EI) m/z 268([M+Na]", 60%); Anal. Calc. For
CidHizCINO: C, 68.44, H, 4.92,N, 5.70. Found: C, 68.40, H, 4.89, N, 5.61.
6-(3-Chlorophenyl)-4-methyl-4-phenyl-1,4-dihydro-benzo[d][1, 3]oxazm-2 -one
was prepared from 1-(4-amino-3’-chloro-biphenyl-3-yl)-ethanone (0. 2g, 0.82 mmol)
and phernylmagnesium bromide followed by treatment with CDI in THF, as a white
15  solid: mp 179-180 °C; 'H-NMR (CDCl;) 5 8.27 (s, 1H, D,0 exchangeable), 7.51-7.57
(m, 2H), 7.28-7.45 (m, 9H), 6.92 (d, 1H, J = 8.4 Hz), 2.12 (s, 3H); MS (ESI) m/z 348
(IM-HT, 100%), Anal. Calc. For C»HicCINO;: C, 72.10, H, 4.61, N, 4.00. Found:
C.71.72,H, 4.86, N, 3.91.
The title compound was prepared, according to the procedure of Example 16
20  starting with 6-(3-chlorophenyl)-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 8.9 (s, 1H), 7.59-7.56 (m,
2H), 7.49-7.30 (m, SH), 6.91 (d, 1H, J = 8.19 Hz), 2.2 (s, 3H); MS (ES) m/z 364
(IM-HJ).

25 EXAMPLE 37
4-Allyl-6-(3-chiorophenyl)-4-methyl-1,4-dihydre-2H-3,1-benzoxazine-2-thione

To a solution of 1-(4-amino-3’-chloro-biphenyl-3-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



14. Use according to any of clainms 1, 4, or 7 , wherein the conpound of 5
formula | is selected from 6-(3-Chl orophenyl)-4,4- dinethyl-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- 2Hbenzo[ d] [ 1, 3] oxazi n- 6-yl ) -t hi ophene-
2-carbonitrile, -67-

3-(4, 4- D net hyl - 2-t hi oxo- 1, 4di hydr o- 2H benzo[ d] [ 1, 3] oxazi n-6-yl ) -5-fl uor obe

4D ety -2
[178] oxaizt n- 6o - benes B R 0 M B bl B enB e e sagenpp 1

' 2H 3, 1- benzoxdyemws-exiractdd with ethyl adetate (Sxd @ oillp- 'Ehe:emﬂihnmitofgahﬁ layers were

S~ (4, 4+ D ot hy Parsd o TEREYAE o NG ML A5 sl B FRGE s esidtectaty £ i ophe

ne- 2- car boni t pimified b3:5 flasi éummbxdmcagblhmm&hﬁa&thm M9to afford an

2H 3, 1- ben oxa2|n 6- L %B e-2-carbonitri
[ 6- (4, 4- d| 2?’11?%’8 glem %ﬁ?w lFUasZWémPeb*eﬁﬁ@zPo‘X‘éMuhﬁ’Gthqu“ﬁWﬂhénn 2-yl]ac
etonitrile, 5. (4 476l 881t of thd UbBVDarrind el H Singdi o%'ﬁ?ﬁ%ﬁﬁﬁi@& e yl)-1
H pyrrol e- 2- carbothlanlde 5- (4, 4- D met hyl - 2-t hi oxo-1, 4-d ro- benzo[d]
11,3 ] oxazi n{%38g §-370mel)ptambisnttemperatuisomdenmitragen. The reaction solution was

o e ot ot Dtk 35 08 Qor'yo ol B s i o Fodin SR QA Thcholedi s V!
4- (1, 2- Di hydr W@ﬁlmgmldal@mem&;e]wds@mﬁndaaylarﬂam drammbgrphyasilicaGrely | ) - 2t hi op
henecar bopjtril

5- (4, 4- Di et hy+ oty aotats2.1) 1 YR #ale G- CP%%RIPE'&S{)a‘&T‘}?ﬂ%"W)deTO-

gl ?gr (ébenzonl benzb[d][1, 3]oxhﬁﬁ-j-oc?eas ?n,hllte solid (130 mgc,i 52%): mp 1218 -129 °C; 'H-NMR
r ono r I e ro

D TRy A 68 s, 1L 15,0 Sxchihgcable), 750 &, 11D, 7.44 (4 1H, /=82, 1.9

6- (3- Chl or o- SHH ugnmmﬁwbm%ﬁ(@ﬂ?v% 6 Lizf s 0119 2k 31k, 5.70-5.85

benzoxazi ne- 2-

6- ( 3- Br onp- 5- %tlﬁpi-‘phkﬁym}i)mzﬁmm HyT9. (s, 3H)IMSYESH-248 B4 (M+H]", 40%);
b ;
Fuor oot ko Al OE FPCLETEINGOE G890, 1 334, 446 Fopmg; €, 68.90,1, 5.1,

benzoxazi ne- 2Nth#dne, 3-(

1, 2- Di hydro-2-thi rol 4H n h I fl uor
. enzoni t)r/|d| g e %Omle cO) poun \vas gfgpﬂzfeff(amrgmgto tjhep oce urg)c()?Examply 6) 5- Tl uorob

f, (|4 4- Di met hsthrtidg with 0>ty lL643-elbrsbhenyBld-Bethy DENABYSBLbRARAN ) DoBinn.! benzoni -
riie,

6- (3, 5- Di chl ofSpReAyP-I5HCa HNMR (GRCLD SA A(shikd: 3-507-47, (tn, BE® FACaT3N6m, 2-

t hi one, 14h

5. (4. 4. Di et by 123G AR 687, 1H )= 822 Ha), 5.81-5.72 (my 16, 5,19-513 (2B o o oni ¢
rile, 78-2.75 (m, 2H), 1.82 (s, 3H); MS (ES) vz 328 ([M- H]).

5- (4, 4- D net hyl - 2-t hi oxo- 1, 4-di hydr o- 2H- 3, 1- benzoxazi n-6-yl)-2-furonitrile,
4, 4-Di et hyl - 6- (3-ni trophenyl) -1, 4-di hydr o- 2H 3, 1- benzoxazi ne- 2-t hi one,

6- ( 3- Chl or ophenyl) - 4-

nmet hyl - 4- phenyl - 1, 4- di hydr o- 2H 3, 1- benzoxazi ne- 2-t hi one,

4- Al Iyl - 6- (3-chl orophenyl ) - 4-

met hyl - 1, 4- di hydr o- 2H 3, 1- benzoxazi ne- 2-t hi one, 15

3- Chl or o- 5- (4, 4-di net hyl - 2-t hi oxo- 1, 4-

di hydr.o- 2H 3, 1- benzoxazi n- 6-yl ) benzonitrile,

6- (3, 5-Di fl uorophenyl ) -4, 4-di net hyl - 1, 4- di hydr o2H- 3, 1- benzoxazi ne- 2-t hi one,
. 6-(3-Fl uoro-5-net hoxyphenyl ) - 4, 4-di met hyl - 1, 4di hydr o- 2H- 3, 1- benzoxazi ne-2-t
hi one, -
3-(4, 4- D et hyl - 2-t hi oxo- 1, 4- di hydr 02H 3, 1- benzoxazi n- 6-yl ) -5- nethoxybenzon
itrile, 6-(3-Fluorophenyl)-4,4-dimethyl-1,4 20

di hydr o- 2H 3, 1- benzoxazi ne- 2-t hi one, '
6-[3-Fluoro-5-(trifluoronethyl)phenyl]-4,4di net hyl -1, 4-di hydr o- 2H 3, 1- benzo
xazi ne- 2-t hi one, ' )

6- (2- Fl uor ophenyl ) - 4, 4-di net hyl 1, 4- di hydr o- 2H 3, 1- benzoxazi ne- 2-t hi one,
.6-(3,4-Di fluorophenyl)-4, 4-di net hyl - 1, 4di hydr o- 2H 3, 1- benzoxazi ne- 2-t hi one,
6- (4- Fl uor ophenyl) -4, 4-di net hyl -1, 4- dlhydro -121 :

2H- 3, 1- benzoxazi ne- 2-t hi one,

3- (4, 4- D nmet hyl - 2-t hi oxo- 1, 4-di hydr o- 2H 3, 1- benzoxazi n6-yl ) - 4-fl uor obenzoni
trile,

6-(2,3-Di fl uorophenyl) -4, 4- dlnethyl 1, 4-di hydr o- 2H 3, 1benzoxazi ne- 2-t hi one,
3- (8- Brono- 4, 4-di net hyl - 2-t hi oxo- 1, 4-di hydro-2H3,1 5

benzoxazi n-6-yl)-5-fl uorobenzonitrile,

4 4 Di nethyl 6 (3 n|trophenyl) 1 4 dlhydr02H-3 1- benzoxa2|ne 2- thlone

~ o o o o ~ 2 1



4- Butyl - 5- (4, 4-di net hyl -

t hi oxo- 1, 4-di hydr o- 2H 3, 1- benzoxazi n- 6-yl ) t hi ophene-2-carbonitril e,
tert-Butyl

2- cyano- 5- (4, 4-di net hyl - 2-t hi oxo- 1, 4-di fhydro- 2H- 3, 1- benzoxazi n-6-yl) 5

1H pyrrol e- 1-carboxyl ate, or a phar maceutical |y acceptable salt thereof. 10
- 16. A conpound which is 4-Butyl-5-(4, 4-di net hyl - 2-t hi oxo- 1, 4-di hydro

2H 3, 1- benzoxazi n- 6-yl )t hi opheneexX@sam@ijpcsg trile, tert-Butyl

2- cyano- 5- (4, 4-di rret hyI 2 th| 0x0- 1, 4-di hydro 2H-3 1-benzoxazi n- 6-yl)-

1H- pyrr ol e- 1-:&hlesa-5t(4dudimpthyb2-tijoxa b diltvdye-2Ha3.1-bengoxgain-fb| e sal t t her eof .
17. Use of a ﬂqlllé'iCCOI’dl ng to claim 16 for preparing a nedi canent. 18.
A conpound whTcC - (4, 4-di net hyl - 2- thi oxo-1, 4-di hydro-2H 3,1 20
benzoxazi n- 6-yl )py’ir¢1d¢rn 2(MA-Jimetbylohpxa-] Malihydro-2H-benzo[d][1,3]oxazin-6-yl)-

5 g B MDY Mefl il ak Pr‘éRaAreS' 'Ot (DA dirlydfo-2 4 B85 2-0x0-2H-3, 1-benzoxin-6-

5- (4, 4- di met w)berzntchmdmd 1-brbntbi- gl srobehizortrile ite&‘rmgwmepﬁmb‘dlﬁre of

1H pyrrol e- 2-car bpt hi am de, i cal | accept abl e salt thereof.
1195”167 Uee FORRSo PN sak AR ST S PR MG A5 At fon
medi canent . 2022 (s, GENPRISEs, qu)tMs rm)l 9491 h%ﬂ)*‘@@?(lgd‘ IHRJ% RZ are

i ndependent substltuents sel ect ed grou to Co al kyl,

substituted &2)tb7 (656H): M8 (ES&Wéltfﬁ\dalmeﬁW%) ﬂmlsflﬂlc (Foe € &1:G, @6 al keny! |

Cz to C6 1l k ; Fé"{do , fo Cg cycloal kyl,
substi t ut gd )g]?,% 20 é%é wtg%ga Cécrgfl l%’lr%dszt Ntcg'ged aryl, het erocycl I C,

~substituted heterGbymle@mpomqwasmremﬁdl@mrdmg)totﬁépmmduRZof(Exmnphsled to form

Berbg' ont  ondTORREHFRMESHAE TRy Al 4 by BT e NI BT o 1 of

C~-C3 al kyl : yna)eaaonams 109 24- mr@énaquomgslgnqsaﬂ}?y’r 74hm8.(mpiglerably a 3
to 6 nenbered spirocyclic a a mber ed spi’rocyclic

al kenyl ring,” BrefQeadH), 7a6437 %/3)(13 lﬁgrﬁ)é@@d Hifo8 941186 Ha)kdayd, IH,dg; or 20
RA R3 15 =173Hz),7.01(d, 1H,J=824Hz), 1.8 (s, 6H); MS (ES) m/z 327/329 (M- H]").

EXAMPLE 39
6-(3.5-Diflusrophenyl)-4.4-dimethyl-1.4-dihydro-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-ox0-2H-3,1-benzoxazin-6-yl)boronic acid and 1-bromo-3,5-

difluorobenzene, as a white solid: mp 218-219 °C; '"H-NMR (DMSO-ds) & 10.4 (s,

1H), 7.67-7.65 (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 CyHisFaNO;: 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][ 1,3} oxazin-
2-one: mp 224-225°C; 'H-NMR (CDC};) § 9.7 (s, IH), 7.48 (dd, 1H, J=8.16, 1.74
Hz), 7.31 (d, 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]).



-124 c) a 3 to 8 nenbered spirocyclic ring containing one to three

het eroatons selected fromO, S and N, preferably a 3 to 6 nenbered
spirocyclic ring containing one to three heteroatons; 5 RAis selected from
H C-to C3 alkyl, substituted C1 to C3 alkyl, aryl, substituted aryl, C-
to C3 al koxy, substituted C~ to C3 alkoXy; amino, C to C3 am noal kyl, or
substituted C- to C3 amnoalkyl; RBis H Cl to C3 alkyl, or substituted C~
to C3 alkyl; 10 RBi s H OH NH, C~to C6 alkyl, substituted C1 to C6
al kyl, C3 to C6 al kenyl, substituted C, to C6 al kenyl, al kynyl, or
substituted al kynyl, or CORD, R~ is sExamp® fjgomH C- to C3 alkyl,
substituted Cg \ bstituted 15 aryl, C ~ to C3 al koxy,
substituted C= grecnoxypheayl)-¢.&-dimethyl 1odrdilwdro-2H:3. kehbmaoazies2t C 1 t 0
C3 ami noal kyl thibie i s sel ected fromH, halogen, CN, NOZ, Cl to C6 al kyl,
substituted Cl1 to @I klyl C- to C6 al koxy, substituted C- to C6 al koxy,
Cl to C6 afi noal kché33 porgryymethexyc gmyllod. tidirpethybd, 4adilivdoml kyl : RS i s sel ect ed

from groups ap H)[1.8YoxG2in-b 5 ¥ s it ut benzene
ring containi nm%{h]e[ .sLobst i tff’gﬁy? g{ep%gggg)néﬁgsdﬂ@ﬁgbm%4géﬁ%@].zquo%_s
sel ect ed fron?A1henzgrisybataniscicidgnid 3tboarans-l@oatbeld acéidingltk e, Substitut ed

5C to C3 al : I . Subst | | C3 al koxy, Cl1 to C3
t hi oal koxy, sﬁggﬁd#l]ﬁfgga@e ? ’odé%:yi%ﬁf‘:’)i%sﬁ‘é}iyi'?& %oﬁ%g@ﬁpm%s)ls,
substituted G0.46, 13), a6+ (iy RH), ¥13,7.65 (i, QHED. 9766.64 woigak kglgo I%Em 6
menber ed g)eteég)é: Il' Jr_irb o ni ining 1 to 3 heteroatons, COR , or
NRECOR, 10 R 1§ %ﬁ? HC d %é’gﬂ &Z} 3§%5§H)th? €561 61D M (ES?) 22130 ([Mirty |
substituted aHy)1009); Asal Cc. %mmmmﬁﬁm%%t?%,%g&ggﬁj kexy, C to 3

am noal kyl , substituted C- to C3 am noa
y QE[ouné]: 8, 67.11,H, 5.44, N, 4.48. y

The title compound was prepared, according to the procedure of Example 16
starting with 6—(3-ﬂuoro-S-methoxy-phenyl)-4,4-dimethyl-1,4-dihydro- '
15 benzo[d][1,3]oxazin-2-one, as a white solid: mp 170-171°C; 'H-NMR (CDCL) § 9.2
(s, 1H), 7.48 (dd, 1H,J = 8.18, 1.84 Hz), 7.32 (d, 1H, J = 1.66 Hz), 6.91 (d, 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- HJ).

20 EXAMPLE 41
3-(4.4-Dimethyl-2-thioxe-1,4-dihydro-2H-3,1-benzoxazin-6-
metho;x_bgnzonitﬁle '
A mixture of (4,4-dimethy1—1,4-dﬂ1ydro-2-oxo-2H-3,1-benzoxazin-6-yl)boronic
acid (4.2 g, 19.0 mmol), 3-cyano-5-methoxybenzyltriflate (5.1 g, 19.0 mmol),
25 tetrakis(triphenylphosphine)-palladium (0) (1.1 g, 0.95 mmol), sodium carbonate (4.0
8. 38.0 mmol), lithium bromide (5 g, 57 mmol) in DME (50 mL), and water (25mL)

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

30 twice with aqueous ammonium chloride (100 mL) and once with brine (100 mL), dried
over magnesium sulfate and concentrated. Purification via chromatography (silica gel,



REis H d to C3 alkyl, or substituted G to C3 alkyl; 15 Y and Z are

i ndependent substituents sel ected fromthe group of H halogen, CN N&2, C
to G al koxy, C-to C3 alkyl, or C- to C3 thioalkoxy;, or b) RSis a five or
six nmenbered heterocyclic ring with 1, 2, or 3 ring 20 heteroatons sel ected
fromthe group of O S, S(O, S(QZ) or NR6 and containing one or two

I ndependent substituents fromthe group of H, halogen, CN, NOz and C~ to C3

alkyl, C-to @%ahjdcaxqatemexmm) gReand, ﬂ(ﬁh&b{}“ﬂ-m dlh?dmmF -126 RF is
substituted aryl, Cl1

k t C-t C3 al ,
T Gl Koy DI RS e e & B oS G EKATR) Gup

d ! bst i tuted
SClib'[SE)I tcgt :l k@54tzt55€§ ﬂnwnmaddmo déﬁdﬁﬂiﬂmcis&%o?% af'é%hg s| L

menbered ri ng7 % ) lfﬁe7§(bsdéi)i§r98 {(d,4H, M**Wﬂdﬂél %88 }E€~3H)5 1IN T0ls, dExz) Mz is

' h
aroun of o EDPESea N L Sordy AL calt BT R, G R T £9.06°T
cycl oal kyl , sﬁjilistﬁouudeﬁ 68’5)31;13! £22,,@l4dal kyl , aryl, substituted aryl,

h I' bstitut dheterccllc, or NRI R'2
-it2$r%§ygn:jCR9 argi‘?ﬁﬁ%%éllﬁ’d’ VAR ?@“’Sé‘?%tpé%e#‘ﬂféﬁfﬁhﬁn@?&p of H,

C, to C6 5 starting with 3- -(4,4-dimethyl-2-oxo-1,4-dihydro-2H-benzo[d][1,3] oxazin-6-y1)-5-
methoxy-benzonitrile, as an off-white solid: mp 201-202°C; "H-NMR (CDCl;) 5 9.1
10 (s,1H),7.48 (dd, 1H,J = 8.16, 1.8 Hz), 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 (s, 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 (DMSO-d¢) § 10.4 (s, 1H), 7.62-7.44 (m, 5H), 7.16
20 (1, 1H,J=2.22Hz), 6.97 (d, 1H,J=8.83), 1.67 (s, 6H); MS (EI) m/z 271 ([M +
HJ', 40%); Anal. Calc. For C,¢H;sFNO;: C,69.91,H, 53,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, asa
25  white solid: mp 194-195°C; '"H-NMR (CDCl;) 6 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- HI).

EXAMPLE 43

30 6-|3-F1uoro-5-(triﬂgoromethxl[phenyl|-4,4-dimethzl-1,4-dihxdro-2H-3,1-

benzoxazine-2-thione




al kyl, substituted C- to C6 alkyl, C3 to Cg cycloal kyl, substituted C3 to
Cg cycloal kyl, aryl, substituted aryl, heterocyclic, substituted .

het erocyclic, NO2, CN, or CO2R~; R is Cl to C3 alkyl; or CRgRO conprise a
six menbered ring as shown by the structmre below. 0 0 CH3 '"CH3 U 010\Q2
IS selected fromthe noieties: D11 Ol1 D12 d ~1|1 - NI_O-Rlé ]-: - I;—' CN:I1~t-Rlcg
or ~-'NIA"'-R13 R11, R-Z and R13 are independent sel ected fromH, 0

al kyl, substitut edé'i%‘F’GO‘P'§'@f@er%eﬂyl'k’heaﬂ%rﬂ,f"@uﬁéﬂi1t‘hdlby,ﬂr@f yl, heteroaryl,

ubstituted h f |or@l P : Hpﬁ;_ C Lcal Ly acceptable
, :al t thereof. g%%{mgléégﬁ‘pa%ﬁ%dofgfﬁ%?{f%%g%goﬁg lilﬁ% t _qutq?}tﬂ%bﬂ?je%m 2?128 R
‘wherein: R i 3lpengoxinGyligrenikydid andHwomo-3tiidracs-trifboCnethyibehzem€3 t o Cg

| oal kyl , cvcloal kyl .. aryl., s It ryl, .
haterocyal | o Heaidratbift fecfhe o RGOS & wpliohy: midBZRb . BINNR, ¢
C6 al kyl , Sub@MBOtdk)s 0).4(x) 185, 7aa4k;y9(m,_czmm:t;gqitnkmxmsss(fu,bﬁf,tﬁiﬂﬁsi ;le to
C6 al k I, t | 0 stjtyt 0 cycl oa aryl,
Subst i £ ed gﬁ@’?-9%29’%8%4-%3{%@5%2%Pb&t@ggﬂé@éﬁ%’ 1. &0 Gl NRBCORA:
10 or R and R @, FN05d G, 60.19HMB6SR] 4. 0% YEJuhe €l §100 3£1380t Rdapg om @), b)

or c), below, each_spirocyclic ring being optionally sibstituted by from1
to 3 substituents BtElecampoundwasprspared, accordingipithe prpcedug: afExammle iber ed

spirocyclic aliyhg GvitﬂQ*(3%slfoef-ﬁ'ﬂllubfroﬂxet%yf-ﬁeﬁy]ﬁﬁmﬁﬁﬁﬂllﬁl%-aﬂ)i(ﬁ'gcyCl ic alkyl
T et benzo[d][1,3)oxazin-2-one, as a white solid: mp 204-206°C; "H-NMR (CDCls) § 9.2

(s, 1H), 7.56 (s, 1H), 7.5 (dd, 1H, J= 8.14,1.97 Hz), 7.44-7.38 (m, 1H), 7.35-7.30

(m, 2H), 6.92 (d, 1H, J = 8.14 Hz), 1.83 (s, 6H); MS (ES) m/z 354 ([M- H]"

EXAMPLE 44
15 6-(2-Fluorophenyl)-4.4-dimethyl-1.4-dihydre-2H-3.1-benzoxazine-2-thione
6-(2-Fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3] oxazim-2-ane was
prepared, according to the procedure of Example 5 from (1,4-dihydro-4,4 -dimthyl-2-
0x0-2H-3, 1-benzoxin-6-yl)boronic acid and 1-bromo-2-fluorobenzene, as off-+hite
crystals: mp 164-165 °C; 'H-NMR(DMSO-ds) & 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 Exarple 16
starting with 6-(2;ﬂuoro-pheny1)-4,4-djmethyl-1 ,4-dihydro-benzo[d]}[1,3]oxaz-2-one,
as a white solid: mp 171-173°C; '"H-NMR (CDCl;) § 8.97 (s, 1H), 7.5-7.13 (m ©H), '
6.88 (d, 1H, J = 8.14 Hz), 1.80 (s, 6H); MS (ES) m/z 286 ([M- HJ).

25
EXAMPLE 45
6-(3,4-Difluorophenyl)-4.4-dimethyl-1,4-dihydro-2H-3,1-benzoxazine-2-thione
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-oxo-2H-3,1-benzoxin-6-yl)boronic acid and 1-bromo-3, 4-diflworcbenzene,



b) a 3 to 8 nenbered spirocyclic alkenyl ring, preferably a 3 to 6 nenbered
spi rocyclic al kenyl ring; or -129 ¢c) a 3 to 8 nenbered spirocyclic ring
containing one to three heteroatons selected fromQO, S and N, preferably a
3 to 6 menbered spirocyclic ring containing one to three heteroatons; 5 RA
is H Cl to C3 alkyl, substituted Cl to & al kyl, aryl, substituted aryl,
Cl to C3 al koxy, substituted d to C3 al koxy, C~ to C3 am noal kyl, or

substituted C al oh St 0J, S tituted Cl1
FubsLit it ed Chsuieagily A8-e5 ianimais Al s ol 051G o

al kyl, C3 to GDal #@A¥B (ms4Hs6.95 (d, aH, .@% mmaﬁlaizt@aam al kynyl, or
;substituted al kyny CORC: R~ is H C-to.C4 substltuted Clto 4
al kyl, aryl, SUbStILI?‘ ?{lecoé?pﬂm(ﬁ@s RrepagA, i°§°r§W69§‘eP§%P6§‘%’FP§EWP@1QO 4

al koxy, C~ to sdtimnitoa(dk4tifuero- t4,4-din®ehy1, 4L dihy is H,
hal ogen, CN, NO2, Cl to arkglﬁagﬁb |tutgg @] tgﬂkgﬂgﬂgﬂ}ﬁx%?nf%

al koxy, subst |°Pﬁtaé6yék’“t%9h@36“% 0502 WD&hDﬁ@%KyIIH),OT4%W51Htut ed C1

Lo C5 20 am ngal b 1 mmsmswmhﬁb'éﬂ??n?iggﬁi%{%*{y‘%f i UK g ou

substituents X, and as shown bel ow, Keén gr oup
i ncl udi ng hal é@Wz@M(lMﬂﬂd C3 al kyl, substituted C~ to C3 alkyl, Cl to C3
al koxy, substituted C1 to C3 al koxy, Cl to C3 thioal koxy, substituted Cl to
C3 .thi oal koxy, O to-C3 am noal kyl, substituted C- to C3 am noal kyl, 5 NO2,
C, to C3 perfluoroal kyl, 5 rrerrbered "EXAMPE46 C ring containing 1 to 3

het er oat o C~ to C3 al kyl, substituted C-
to C3 alk 3_l-benzoxazme-2-th|one

6-(4-Fluoro-pheny1)-4 4-d1methyl-1 4- dlhydro -benzo[d][1,3]oxazin-2-one was
prepared, according to the procedure of Example 5 from ( 1,4-dihydro-4,4-dimethyl-2-

ox0-2H-3,1-benzoxin-6-yl)boronic acid and 1-bromo-4-fluorobenzene, as off-white
crystals: mp 232-233 °C; 'H-NMR (DMSO0-de) & 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; 'TH-NMR (CDCl,) 5 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 = 8.14 Hz), 1.81 (s, 6H); MS (ES) m/z

20 286 ([M-H]).

EXAMPLE 47
3-(4.4-Dimethyl-2-thioxo-1.4-di
fluorobenzonitrile
25 3-(4,4-Dimethyl-2-oxo—1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-4-ﬂuoro-

benzonitrile was prepared, from (1, 4-dihydro-4,4-dimethyl-2-oxo-2H-3, 1-benzoxin-6-
yDboronic acid and 5-bromo-2-fluorobenzonitrile according to the procedure of
Example 5, as a white solid: mp 229-230 °C; '"H-NMR (DMSO-ds) 5 10.4 (s, 1H),
8.15 (dd, 1H,J=7.39, 2.12 Hz), 7.95-7.89 (m, 1H), 7.59-7.48 (m, 3H), 6.99 (d, 1H.
30 J=8.1Hz), 1.7 (s, 6H); MS (APCI) m/z 297 (IM + HJ", 100%); Anal. Calc. For
Ci7H;3sFN20: C, 68.91, H, 4.42, N, 9.45. Found: C, 68.74,H, 4.83 N, 9.10.



al koxy, substituted C1 to C3 al koxy, Cl to C3 am noal kyl, or substituted Cl
to C3 10 amnoalkyl; REis H Cl to C3 alkyl, or substituted ClL to C3

al kyl; Y and Z are independent substituents taken fromthe group of H,

hal ogen, CN, 15 NO2, Cl to C3 al koxy, C- to C3 alkyl, or C1 to C3

t hi oal koxy; or RSis a five or six membefed ring mnth 1, 2, or 3

het eroatons fromthe group including O S, SO S02 or NR6 and cont ai ni ng

one or two i ndependgati |§é&§;° i_ncl,udi hal ogen,

ON N2 and O to C3 alk g&g%@&@koxgy&agég&gp,%cegwe ?%&“ﬁ 1513 al kyl |
-131 Q ~ is S stamag wi Fé4—dmethyls2~9§¢éét@uydforzrmba&p[m~1 3)oxd2hh- @.M;y;L
‘substituted Cy substltut ed Cg

cycl oal kyl , aryI %Ef) ﬂéuit‘segéggr"flfg%hg’%g @%‘cé E-NNR((TIC) & 8. 8%1(5 lH)
heterocyclic, 7o7rs$ad>,am,1=m34aad9m)a;r@7ad Ry eis-? | {pent the
group incl gdl gggl-% @[’ %3%‘6 al kyI subst??u?lgeid !45’%1, f}%e 3§ fig%’é{

cycl oal kyl ; 192 34 R, %ﬂc(sscﬂi)kvls (Eﬁ}wﬂtﬂb&{fﬁlht ed aryl ,
het er ocycl i c, substltuted heterocycl ic, NO2, CN CO2Rlo; 10 R is C~1to C3

al kyl; or CRgR9 conprise a six membered ri ng as shown by the structure
“below CH3 CH3 O O 15 or a phar rraceutlmMPIaib‘(Bapt abl e salt thereof. 22. A

conmpound of b Bl il hagptd and R2 and are
i ndependent | y%‘e‘l’?ﬁ% 111)14%% f:‘.i's 5 }azme-z-thmne

6-(2,3-Difluoro-phenyl)-4,4-dimethyl-1 ,4-dihydro-benzo[d][1,3]oxazin-2-one

10 - 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-ds) 8 10.4 (s, 1H), 7.5-7.2 (m, 5H),
7.0 (m, 1H), 1.7 (s, 6H); MS (EI) m/z 289 ((M+H]"):; Anal. Calc. For Ci6Hi3F,NO;:
C, 66.43,H, 4.53,N, 4.84. Found: C, 66.15,H, 4.37, N, 4.64.

15 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) & 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}). '

20

EXAMPLE 49
I-2-thioxo-1.4-di

fluorobenzonitrile

To a mixture of 3-(4,4-dimethyl-2-oxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-
25  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 nitro gen, bromine (0,12 mL, 2.34
- mmol). The reaction mixture was stirred for 20 hours and then poured into ice water
(30 mL). The precipitate was collected on a filter and washed with water (3x5 mL) to
yield 3-(8-bromo-4,4-dimethyl-2-oxo-1,4-dihydro-2H-3,I-benzoxazin-6-yl)-5-
30 fluorobenzonitrile as an off-white solid (0.48g, 75%): mp 216-217 °C;; 'H-NMR



substituted C 1 to C3 al kyl, or spirocyclic al kyl constructed by fu
and R2 to forma 5 3 to 6 nenbered spirocyclic ring; R3is H OH NH2, d

to C6 al kyl,

substituted C1 to C6 alkyl, or CORD, RCis H C, to 4

or d to C4 alkoxy; 10 R4 is H halogen, N02, C, to C3 al kyl, or
substituted Cl to C3 alkyl; X is selected-fromthe group of hal ogen, CN, C

to C3 al koxy,
het er ocyclic
Y is a substi

Cl to C3 alkyl, NO2, Cl to C3 perfluoroal kyl, 5 nmenbe

sing R

al kyl ,

red

(D037 G R d o HI R A R R el 1o s

‘al koxy, C1 to7CA (&I = 108 HE); 1t66 (CBH) MO gy 373R¥ 31 - 11133 Q i s

or CRgR9; R

Co6 al kyl, subs

Is selected fromthe group of , C to
C, to 06 al kyl, CSEJnEeom%ng‘%WaVW;P ?pagﬁﬁgctofq%\ét@dhmmf‘@“@g"f plgIlIRy
substi tuted agptting WethSr@N6mb-3,4-EmstH{ASE bilout, 2P &oETFRE MOlehSoxafh-6SD24F3: Ry
and RO are_independent substituents selected fromthe group of H" C1 to C6
al kyl, sub3t i fludrebenganitrile: mp 24P1290°C; EBNMR (PGSR D85 ksy LH), uld(d; tHit/ed C3 to

Cg cycl oal kyl
het er ocycl i c,

. S BN 7 O

S, NR,
tituted
|, aryl,

~conprises a sPR), MOERNedzB0hGMad]3hown by the structure below CH3 -CH3 O O
1$ or a pharnmaceutically acceptable salts thereof. 23. A conpound o

21 having the structure:

10

15
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EXAMPLE 50

4.4-Dimethyl-6-(3-nitrophenyl)-1,4-dihydro-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-iodo-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 (DMSO-d;) & 10.38 (s, 1H, D,0 exchangeable), 8.47
(s, 1H), 8.14-8.20 (m, 2H), 7.70-7.76 (m, 3H), 7.01 (d, I1H, J = 8.1 Hz), 1.68 (s, 6H);
MS (EI) nv/z 297([M-HJ', 100%); Anal. Calc. For CisH)sN,O4: C, 64.42, H, 4.73, N,
9.39. Found: C, 63.93,H, 4.91, 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,
as a yellow solid: mp 224-226°C; 'TH-NMR (CDCl;) 5 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]).

EXAMPLE 51
6-(3-Chlorophenyl)-4.4-diethyl-1,4-dihydro-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-1,4-dihydrobenzo[d][1,3]oxazin-2-one and 3-
chlorophenyl boronic acid according to the procedure of Example 4, as a white solid:
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),

f daim



-134 XY U- 1 R- and RZ and are independently selected fromthe group of C
to C3 alkyl, substituted C1L to C3 al kyl, or spirocyclic alkyl constructed
by fusing R  and Rz to forma 5 3 to 6 nmenbered spirocyclic ring; R3is H,
OH, NH2, C-to C6 alkyl, substituted CLA&o0 C6 alkyl, or CORD, RCis H
to &4 alkyl, or G- to C4 alkoxy; 10 R4 is H, hal ogen, NO2, Cl1 to C3 al kyl,
or substituted C1 to C3 alkyl; X is selected fromthe group of hal ogen, CN,-
C~ to C3 al koRp4 (1C8H] .5=C3 Ktk MS (B0 3065 (MG 56%) pankll 08k G KyH, anpenber ed
het erocyclic [ I<Ny,N 0 3 15 het atoms, or Cl to C3 thioal koxy;
Y is a substi Eu%t&g«;%?é?lgdg?%o}%ﬁ"f@&lépggpﬁofghhl Héizogen CN, N2, &t to C3
al koxy, Cl to C4 dlhetitle cempﬁihdtvﬁbsﬁﬁ &rod, QR @%Y to RO phdcbdiuré bt R6;
135 R6 is H, or AT L R R g rgé‘?ﬁh&%

CRyRO: 5 R i Sadigg @'&‘%‘écﬁﬁh‘efﬁ P}r?éylbf‘,dtﬂ@ﬂé)ﬁ ler\dlhxdrovbcraomlaa]wsalzm -Sorest i tut ed

Ci to C6 alk C by | oal kyl ,
Caryl, subs?i tﬁ%ﬁ%r%ﬁ?'%e%r%@%l?‘ymxgﬁpsﬁg%% (??jf‘@%og@zwgm ), SOZCF—S;
10 g alng :?9 ane-7i34dep3ii)l @17 (d,ulbh V=t el s), 6.04 &ntlEIde:rslcnm}{ik)e% gg.g_tgg of H, Cle:
to al kyl, cycl oal kyl, substitute
CGto g cycl E@/’Iébj} ,qu-FJ uﬁéﬁ%%ﬁ?ﬁ”%&my@n C, Substituted
het erocycl i c, N02 CN or CO2R-~ ; is C, to C3 alkyl; 15

EXAMPLE 52

dimethyl-1,4-dihydro-2H-3.1-benzoxazine-2-thione
6-(3-Methoxy~phenyl)—4,4—dimethyl-l,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-de) § 10.3 (s, 1H), 7.56 (m, 2H), 7.36 (t, 1
15 H,J=7.89Hz), 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 (IM+H]", 30%); Anal. Calc. For
CisHiNOs: 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 (CDClLs) 6 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

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 Ci¢H,4CINO;:
C, 66.79, H, 4.90, N, 4.87. Found: C, 66.78, H, 4.82, N, 4.55.



or CR8BR9 together conprises a six nenbered ring of the structure: CH3 CH3 O
0 or a pharmaceutically acceptable salts thereof. 20 24. A conpound of
Claim 21 having the fornul a: -136 wherein: R and R2 and are .

i ndependent|ly sel ected fromthe group of C~ to C3 alkyl or substitute .
to C3 alkyl, or R and Rz are fused to féffma 3 to 6 member ed spirocyc :c
alkyl ring; R3is H OH NH2, Cl to Cg al kyl , SUbStltuanggl| ;OHCGhZ: Eéen

~ or C~to ,
o 5l B e bt R el it 5

. : t | cally
- halogen, Ctar oot et i TR 25 gpa RFAL 3| ch

PRIl O RN e MY 3p6tai G, 2-  hi one
or a phar rraceumcma-yza@ﬁ,em)abw(@qhuua%ery) 176, QS RIS, LT G aim 20
which is 4-(4,4 Dmth%‘ﬂ-dz t hi oxo-1

di hydr o- 2I—|-5ber;??%/P9‘}f[M Xazi n- 6- yI) th| ophene-2-carbonitrile or a .
pha?/maceut ically acceptable salt thereof. 28. A conpound of C aim 20 which

I s 6-Brono-4, 4-di met hyl - 1, 4-di hydro

EXAMPLE 54 .
4-Bengl-6-(3-chlomphen1])-4—met,l_|ﬂ-l,4-dih!dro-2H-3,l-benzoxazine—z-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 8, 0.42 mmol) and triphosgene
- (0.04 g, 0.14 mmol) 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 8. 30%) as an off-white solid: mp 187-188
°C; 'H-NMR (DMSO-d¢) § 10.1 (s, 1H), 7.70 (t, 1H, J = 2.3 Hz), 7.6 (d, 1H,J=38.0
Hz), 7.58-7.53 (m, 2H), 7.46 (, 1H,J=80Hz), 7.38 (d, 1H, J = 8.0 Hz), 722 7.17
(m, 3H), 7.06-7.0 (m, 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), 1.68 (s, 3H); MS (ESI) m/z 364 ([M+H]', 100%); Anal. Calc.
20 For C;,H,5CINO;: '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 Example 16
starting with 4-benzyl-6-(3-chloro-phenyl)-4-methyl-1,4-dihydro-benzo [dI[1,3]oxazin-
2-one, as a white solid: "H-NMR (CDC;) § 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, IH, J=8.22 Hz), 3.22 (s, 2H),

25 1.86 (s, 3H); MS (ES) m/z 378/380 ([M- HJ).

EXAMPLE 55

6-(3-Bromo-5-ﬂuorophenxl )-4,4-dimethxl-1,4-dihyd 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-ox0-2H-3,1-benzoxazin-6-



benzo [d] [ 1,3 ] oxazin-2-thione or a pharmaceutically acceptable salt
thereof. 10 29. A conpound of Caim 20 which is

3-(4, 4-D net hyl - 2-t hi oxo-1, 4 di hydro-2Hbenzo [d] [ 1,3 ]
oxazin-6-yl)-5-fluorobenzonitrile or a-pharmaceutically acceptable salt
thereof. 15 30. A conpound of C aim 20 which is

3-(4,4-D nethy| -2-thioxo-1,4
" di hydr o- 2H beH}o[erqacidang } S-dibrogwoys- 9“%@@2@:11: following dire mroqdaredGrampleal |y -
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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) 6 9.28

10 (s, 1H), 7.49-7.45 (m, 2H), 7.30(d, 1H, J=1.71 Hz), 7.24 (t, 1H,J=2.07Hz), 7.17
(dt, 1H,J=9.54, 1.99 Hz), 6.93 (d, 1H, J -= 8.25 Hz), 1.8 (s, 6H); MS (ES) m/z
364/366 ([M- H]").

EXAMPLE 56
15 5-(4,4~Dimethxl-2-thioxo-l,4-dihxdro-2H-3,1-benzoxazin-6-xl) thiophene-2-
carbonitrile
5-(4,4-Dimethyl-2-ox0-1, 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-2-0x0-2H-3, 1 -benzoxazin-6-
20  yDboronic écid, as an off-white solid: mp 264-266 °C; 'H-NMR (DMSO0-ds) & 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;5sH;;N,0,8: 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-oxo-l,4-dihydro-2H-benzo[d][l,3]oxazin-6-yl)-thjophene-2-
carbonitrile, as a yellow solid: mp 242-244 °C; 'H-NMR (CDCl) 8 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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314([M'], 60%).

The title compound was prepared, according to the procedure of Example 16
using 3-Fluoro-5-(8-fluoro-4,4-dimethyl-2-oxo-1,4-dihydro-2H-benzo[d}[1,3] oxazin-
6-yl)-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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A mixture of 6- (3 bromo-phenyl)-4,4-d1methyl-1,4-dihydro-

benzo[d][1,3}oxazin-2-one (3 g, 9.04 mmol) and Lawesson’s Reagent (1.83 g, 4.51
15 mmol) in toluene (30 mL) was heated to 110°C for 24 hours. The reaction was
cooled, the toluene removed in vacuo and the residue purified via flash
chromatography (silica gel, 20% ethyl acetate/hexane) to give 6-(3-bromophenyl)-4,4-
dimethyl-1,4-dihydro-2H-3, 1-benzoxazine-2-thione (1.93 g, 61%) as a yellow solid:
mp 191-193°C; 'H-NMR (DMSO0-d6) § 12.3 (s, 1H), 7.92 (s, 1H), 7.72-7.65 (m, 3H),
20 7.57-7.54 (m, 1H); 7.45-7.39 (m, 1H), 7.14-7.11 (m, 1H), 1.7 (s, 6H); MS (ES) m/z

347 (IM-HY', 100%); Anal. Calc. For Cy¢H,sBINOS: C, 55.18, H, 4.05, N, 4.02
Found: C,55.17,H,3.93, N, 3.97

EXAMPLE 66
25

carbonitrile

2-(4,4-Dimethyl-2-ox0-1,4-dihydro-2H-benzo [d][1,3]oxazin-6-yl)-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 (DMSO-ds) & 10.49 (s, 1H), 7.75(m,
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made without departing from the spirit of the invention. Such modifications are
intended to fall within the scope of the appended claims. »
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wherein:
R' and R? are independent substituents selected from the group consisting of H,
10  C to Cs alkyl, substituted C, to Cs alkyl, C; to Cs alkenyl, substituted C; to C¢ alkenyl,
C, to Cg alkynyl, substituted C; to Cs alkynyl, Cs to Cg cycloalkyl, substituted Cs to Csg
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR”, and
NR°COR%;
or R! and R? are fused to form a ring selected from the group consisting of a), b)
15  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
20 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;
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1og| " 10%48 ()-' ! D2! 109DHDHE () - 3! 2! 10%4H&' () - 3@110%4& () - @ 10%&' ()- ]

Z[ 9SH=! 45109%& () - S109%& ()-!LF: ! 10965& ()-!LF:! 109%%5& ()-!\LF:!10% 51 5& () -
T‘ F10%& ()-d | }aVK@ 105 105 105f &10%& ()- @10%& ()-$10%& ()-!
109&' ()-!&s10965& ()- "$&?VK@ 3% 918&' () - !910%& ()-9gs10%& () -
9s10%& ()-!310%& ()-fF10%& ()-dEVK@y/ 109%& ()- Gt 109%& () - 9- 10%& () -, 10%& (
)-L*: 109& () - $ 10%&RP)s HeCOlo GDalk(), duibsHLOMET (th-Cs a0y, pubistiona 4yl | Y
109 ()-3 y0l0%&' ()- OQBV}"?ezO 1 10%H& () -!
S10%& () - 109 fediy, Sud RO, Yo EPRIkATR 95 &, bhohinDalld Yrgits)itvepB@ 10H
C; aminoalkyl;
REis H, C; to Cs alkyl, or substituted C; to Cs alkyl,
5 Y and Z are independent substituents selected from the group consisting
of H, halogen, CN, NO;, C; to C; alkoxy, C; to C3 alkyl, and C, to C; thioalkoxy;
wherein not all of X, Y, and Z are H; 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(0), S(O,) and NR® and
10  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',
C(S)NH;, and NR°COR';
RF 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 Cs aminoalkyl, or substituted C; to
15  C; aminoalkyl,;
RCis H, C; to C; alkyl, or substituted C; to Cs alkyl;
R®is H, C; to Cs alkyl, or absent;
Q'is S, NR’, or CR°R’;
with the proviso that when Q' is S; R’ is the benzene ring (i) substituted with
20  one or two substituents or the 5 or 6 membered ring (ii) having in its backbone 1, 2, or 3
heteroatoms selected from the group consisting of O, S, and NRS, and R! is alkenyl,
substituted alkenyl, alkynyl, or substituted alkynyl, R? is not alkyl, substituted alkyl,

cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, and substituted

alkynyl; or if R? is alkenyl, substituted alkenyl, alkynyl, or substituted alkynyl, R! is not
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109 F& ()-) 1P 110% : & () - Bi####HH#H###{\ 1] 1 &Y 10%e& ()-' 10% U& () -
substituted alkyl, R? is not cycloalkyl or substltuted cycloalkyl; or if R? is alkyl or
substituted alkyl, R' is not cycloalkyl or substituted cycloalkyl;
with the proviso that when Q1 is S; both R! and R? are not H;
R’ is selected from the group consisting of CN, C; to Cs alkyl, substituted C; to
10 Cg alkyl, C; to Cg cycloalkyl, substituted C; to Csg 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 Cs alkyl, C; to Cg cycloalkyl, substituted Cs to Cg
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, and
15 COR'
RYis C; to C; alkyl;

or CR®R’ is a six membered ring as shown by the structure below:

CHs
CHs
o}

' and R'? are independently selected from the group consisting of H, C; to C¢

.
2

20  alkyl, substituted C; to Cg alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

acyl and sulfonyl; or a pharmaceutically acceptable salt thereof.
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WON/{/ & ()-1* %10% /& ()-!{ # 10%H& ()-110% & ()-=/ul////OJE"PLf 1098
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thereof, in preparing a medicament useful for administration to mammalian subject for

treating carcinomas or adenocarcinomas of the endometrivm ovary, breast, colon, or

5  prostate, wherein formula I is:

R R?
R5
8
/ / N Q1
R4 |
RS
wherein:

R'is H, C; to Cs alkyl, substituted C; to C alkyl, C; to Cg cycloalkyl,
substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic, substituted
10  heterocyclic, CORA, or NRBCORA,
R%is H, C, to Cg alkyl, substituted C; to Cs alkyl, C; to Cs alkenyl, substituted
C, to Cg alkenyl, C; to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted
aryl, heterocyclic, substituted heterocyclic, CORA, or NRECORA;
or R1 and R? are fused to form a spirocyclic ring selected from the group
15  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 Cj 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
20 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;
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ESS;O%&' () - L109R&'i¢ }; CKZEOURPRsibstifuted OB (alkyl 1LAYD Silfs)itt 31096 &1 (9 Cs

55| Z8nP1l ﬁ}ég{@%t@te Lgﬁ%%g@x& @g&?%{ﬁoﬁlm -dr QB B f80f ) - | L&$109%83

& ()- L&$18 E<} A 05 105

105, . : 109%6& () - yY4: 1096& () -s+109%6& ()-! X+109EE& ()-! K , #109Ba8a& () - E<K<T<
<S=x==A?VK & ()-3!YY g10%Fe ()-GY 910%5&' ()-G 10965& () -

31096& () - @0%5 -::::P>>q& VK@ !\ L3" 0%} 191
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SOY10968& () - >>>>8&??2???{ YK=/ 10-5-5 10-5-5 10-5- 5! 0% 5- 5& (

10%& () §F !+ 10RRHKH( PH; NHy, C09BC( Ik, }uhst)lll@d@%ﬂ%:ﬁl]@& %) tof@@lmmbA~\ K=/
10-5-51° F 10% ()- !Xp F 109X& ()- F 10% ()- ° F 10%& ()- ! F
10%HH& () - shdMid €) thOAMRBBA diRyss, substituted alkynyl, or CORS;

RCis H, C; to C; alkyl, substituted C; to Cj alkyl, aryl, substituted aryl, C; to Cs4
alkoxy, substituted C; to C4 alkoxy, C, to C4 aminoalkyl, or substituted C; to Cy4
aminoalkyl;

10 R*is H, halogen, CN, NO,, C; to Cg alkyl, substituted C; to Cs alkyl, C; to Ce
alkoxy, subsﬁtuted C, to Cg alkoxy, C; to Cs aminoalkyl, or substituted C; to Ce
aminoalkyl,

R’ is (i) or (ii):

(i) a substituted benzene ring containing the substituents X, Y and Z as

15 shown below:
r\/

X is selected from the group consisting of H, halogen, CN, C; to C;
alkyl,
substituted C; to Cs alkyl, C; to C; alkoxy, substituted C; to Cs alkoxy, C; to C3
20 thioalkoxy, substituted C,; to Cj thioalkoxy, C; to C3 aminoalkyl, substituted C; to C3
aminoalkyl, NO,, C, to C; perfluoroalkyl, 5 membered heterocyclic ring containing in

its backbone 1 to 3 heteroatoms, CORP, OCORP, and NRECORP;
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REis H, C, to Cs alkyl, or substituted C; to Cs alkyl;
5 Y and Z are independent substituents selected from the group consisting
of H, halogen, CN, NO,, C, to C; alkoxy, C, to C3 alkyl, and C, to C; thioalkoxy;
wherein not all of X, Y, and Z are H; or
(ii)  a five or six membered ring having in its backbone 1, 2, or 3 heteroatoms
selected from the group consisting of O, S, SO, SO, and NR¢ and containing one or two
10  independent substituents selected from the group consisting of H, halogen, CN, NO,, C
to Cs alkyl, and C; to C; alkoxy,
R%is H or C; to C3 alkyl;
with the proviso that when Q! is S; R’ is the benzene ring (i) substituted with
one or two substituents or the 5 or 6 membered ring (ii) having in its backbone 1, 2, or 3
15  heteroatoms selected from the group consisting of O, S, and NRS, and R? is alkenyl or
substituted alkenyl, R' is not alkyl, substituted alkyl, cycloalkyl, or substituted
cycloalkyl;
with the proviso that when Q' is S; R’ is the benzene ring (i) substituted with
one or two substituents or the 5 or 6 membered ring (ii) having in its backbone 1, 2, or 3
20  heteroatoms selected from the group consisting of O, S, and NR®, and R' is alkyl or
substituted alkyl, R? is not cycloalkyl or substituted cycloalkyl; or if R? is alkyl or
substituted alkyl, R! is not cycloalkyl or substituted cycloalkyl;
with the proviso that when Q'is S; both R! and R? are not H;

Ql is S, NR7, or CR8R9;
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109% { & () - c"%ﬁﬁ% é} 8%@@991%&&@&6& &} ch@f’éﬁﬂﬁﬁ&rﬂ% subb%ul‘edla@%%& ()-

10'1%036?%% ecefhiiiz
S
&$& %_ozof 5 6\5 ‘fg‘?"g’éﬁ %Sﬁii‘g‘gfgéﬁé‘)g”%‘}h"s‘?”fd&%%ﬁ%0/55 S5& ()-s F 109B& ()- ii
i -la L!10% 0
10( 5¢( 153 gylocy( 5( 5% 4 Féﬂ?q Wﬁw,gubs@%tée)nts se{)e/% ﬁ(c)m th%og{ p éc}nmsgir% Sflgl 10(5(5
10! : 10%'7& () -4s” 10%& ()-10% ()-10%& 8
5 C, to Cg alkyl, substituted C; to Cs alkyl, C; to Cs cycloalkyl, substituted Cs to Csg
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO;, CN, and
COzRIO;
R" s C; to C; alkyl;

or CR®R’ is a six membered ring as shown by the structure below:

CHy
CH,
o
or a pharmaceutically acceptable salt thereof.

3. Use of a compound of formula I or a pharmaceutically acceptable salt
thereof, in preparing a medicament useful for administration to mammalian subject for

15 treating carcinomas or adenocarcinomas of the endometrium ovary, breast, colon, or
prostate, wherein formula I is:
R! R?
R4

R5

N Q'
L



10h! h! 10h! h! 10h!h!!( L!210%! h! & ()-6n8ni nnnnnaBuV4
10! :s*10%&' ()-s*10%& ()-y#m 10%&' ()-30Y 10%&' ()-!DF 10%& ()-@
giggjg Eg-gnnggggd(E;N4 10! : $f #109%&' () - %
"()-#s' "()-"F10%& ()-" 10%& ()-y# 10%& ()-nnoooo 9%&' () -
% ()-L@O0% ()-)L3 10%& ()Qa! L3 100/&'(%)¥3$ 0 oodr 49109 ()10
3109 ()- $010%&' () - oooooppp”qgl J910%&' €93-!' Y 109%%5& ()-3f10%& ()- 10 10
10y,) 10%&: ()-S!m0o%& ()-110% ()-"gqqqqqaq}”?l J910%! S109%6& ()-1' 10%& ()-! N
10% @ @ () -! ROYBOR? bnd ark 18I4pEndentlY selected from the group consisting of C; to Cs
109% ()-3qgrrrrrt w3l JID *&10%1& ()-& a” *&10%&' ()-& %A0Y%BS& ()-!s

YA0YESE () 1 ad MR O, o o wAGIHR G RP i fubdd bIONAT b LB bhdea 310! #!

10#! #! S10%! #! & ()-' 10%tL#1 &' () &3100%8H #! & ()-!6" *&10%#! #! & () -
ibﬁé?‘é/ﬁg‘ié)ﬁﬁ?&r&@ddﬂ}‘gi %P‘(?c-(y)c bbb>1000 (=16 7 GLOVEE AL & () - Gt v S
I F! 100 ' | 1 109 ' - i A R - R

V100& () 18 Tosdiie b OB, Nits, &) to Rkt siBStinida STt (Jr g 0% O -183
MLO%E: () - yL0%& () - mkxxxxxxdEr S4! 9% 109%& () - %A0%& ()-3 # 109 ()-3 #

10%& () 5y#9! 109 (i} H, 1 6k alkyZor Cy yo/Cyalkexs4! 91 pp10%&' () -G 109%&' () - G$210%&
(1 %Ey g?)lf)?/'f&gg )1 - q%gg/fr' 1(1 ) -XSLSS) 10%2' ( d) - y*yyyyyy} A ?r S41 9" 109 ()-) S10%& ()- & 9
109Mh& () - 10ty@-()-f1%‘(f§1?§@’ ) td CHARMR, & subbtityted it Oy MBOE; 109 () -! (3

R’ is (i), (ii), or (iii):

(1) a substituted benzene ring of the structure:

10 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 C; thioalkoxy;

Y is selected from the group consisting of H, halogen, CN, NO,, C; to Cs
15  alkoxy, C; to C4 alkyl, and C, to C; thioalkoxy;

(i)  afive-membered ring of the structure:

_C'\’

w&;

wherein:

Yl



10 10 10@+109%& ()-'} }~~! ~$~L~dEyW8! | &

109%@& ()-' 109%@& ()-" 10%@& ()- 10%a&' () - 109%@& () - 10%@E () - L~N~P~S~{~} ~~dEy\\8
|| 1S10%@ ()-S/ 10%@ ()-, 10%@& ()-$' 10%& ()- @GY%10%& ()-f 90U ()-~
I"aSE7! 10@@ 10@@ 10@A+10%@a&' ()-)*glov@a® ()-) glov@e®' ()-)

8100/@4' ()-)!'310%@& ()-y"'vV@[9SE7! '6 = 10% (& ()-!'1 " 10% (& ()-'@" 10%
( (& ()- 10% & ()-3' 10% (& ()-310% & (94@MIV}[9SE7! !ay- 10%AA8 ()-!
9*109% (& () - 3! hDS10%HH& ()- ! $109& ()- )10% & ()-9"10% & () -} ~BSE7!

lal #- }O%i & () - y&B3is selected from the group consisting of halogen, CN, C; to C; alkoxy, C; to

10%4 & ()-$410% & ()-!'LP(10% (& ()-9s310% & ()-'y-1098"& ()-IM lalL#-1

Silols HTACR BT Ap R
;\I ﬁﬁ gﬂoﬁo; R 10:?12%2:%%;"@1‘2’?@% ‘ {9¢ 1 %&1‘%%2& ()-2! y$190/&' () - ZnbWL! N+s! 10%
>@Yua?bW.! NI 33 Y1 éﬂ/ée!@(tf(d) ﬁomt{gggf%@g?lf%%é Qf Hgﬁég@%&é}‘} NG;, (a1, 0
5 alkoxy, C; to Cs alkyl, and C; to Cj thioalkoxy;
Uis O, S, or NR;
R®is H, C, to C; alkyl, or C; to C4 COsalkyl; or

(iii)  a 6-membered ring of the structure:

10 wherein:
X!is CX%;
X?is halogen, CN, or NO3;
Q' is S, NR’, or CR®R’;
R’ is selected from the group consisting of CN, C, to Cs alkyl, substituted C, to
15 Cgalkyl, Cs to Cs 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 Cg alkyl, C; to Csg cycloalkyl, substituted Cs to Cs
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO2, CN, and
20 CORY;
R" s C; to C; alkyl,

or CR®*R’ is a six membered ring as shown by the structure below:



T10% & ()-9310% & ()-10% & ()-u}”?bWLIN'Y"10% & () - @310% & ()-& s10% & () -
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3+10% & ()-!, ! 109%8B&B& ()-! 1! 10%B+B&--! @ 10% : & () - EDdzXJ<8!! 100BOB
100BOB!67) "1 1099BOB& ()- '@) "'10% B:B& ()- ~ ) '10% & ()-
la’) 110% B[ B 1> 3+10%
& ()-cl M+8! X3! @ O ()-/3110%2&% ()-/!a3! 10%HOn0C& ()-/!13110%0& ()-/!a3!
10908 ()$/ Y0%O8 X ) CH100BOB/ ~} 0P1X910%&' ()-10%& ()- 10ZOZO 10ZOZO
10Z20zO S3! QZO&' (IN-/!S3!109%ZCzC& () -/! 31 10%00&" () -/~] 0r<oP1X9! X, ! 109& ()
Silp, 1109& L) -MA A 169 ()-:Y 109 ()-1 109%& ()-9 ' 10%& ()-0 V9:; zXJI<1X9
10 10! Ds+ 10%&/()-TNs+ 10%&' ()-s+ 10%& ()-!s+ 109 ()-!S,'10%&' ()-:;
<AlnoM+1! B fO100@a& ()- '# f,10%#c#& ()-"!; f,10%{& ()- !l
f,10%<<& ()- 10%a& () - mY10%a& Q -

or a pharmaceutically acceptable salt thereof.

4. Use of a compound of formula I or a pharmaceutically acceptable salt
5 thereof, in preparing a medicament useful for administration to mammalian subject for
treating dysfunctional bleeding, uterine leiomyomata, endometriosis, polycystic ovary

syndrome, or fibroids, wherein formula I is:

R! R
R

10  wherein:
R! and R? are independent substituents selected from the group consisting of H,
C, to Cg alkyl, substituted C, to Cs alkyl, C; to Cs alkenyl, substituted C, to Cg alkenyl,
C, to Cs alkynyl, substituted C; to Cs alkynyl, C; to Cs cycloalkyl, substituted Cs to Cg
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, CORA, and
15 NRP°CORY
or R! and R? are fused to form a 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:



10, NOPzXJ<1! B f, 10 10++ 10++18& )1 10%+& ()- !S& )! 10%& ()- ! T& )! 10%& ()-
D10%@& ()-1°  f,100& ()- POX+. 80P. 11| 51 100EE& ()-Y
@0%& ()-10%& ()-!FYz 10988& ()- !|Yz 10%PP& ()- 10%& ()- 10++&xYNCS8!5
10z 10z 10z#!'10% & ()- & X#!' 109k ()- & k#!' 109%&' ()-& t#!10%z& ()-&
6! 10%28& ()-Y ukzX6NC8! 5!k 10%& ()-!,& 10% ()- !D& 10%& ()- ' & 10%& ()- !&
10%& ()- 109% ()-C dl WA<NGB! 5! kI N / @ 199&' () -. 10%& () -,
10%& ()-m +10% ()-11 10%& ()-11 10% ()-Wij T5! k!N /@ 10% 10 10
108 10%& () - 109%% () a ci®ohbadddl Dio/ 8GndMYbEreq pathfatdapirotiliciring;
10% & () ()leO/&' ()-1B3@ 10% " & () -m 3@
. My 1095 &
10968 ()12 QYO /;Qggx‘zb)%ﬁga[%ég ty% o fﬁ_eﬂébneﬁ%bﬂféo@@@ 1idftha®ng In ft®ackbone

109% & ()10 & ( 09& 108" 4 10#" #° 104" £
10%" #" & (I ?P“QQ &’(%@é@é@/@d%) - 'gllwwxg SATI $10% () - 100 ()~ 1 (
10%& () -! @ 10% -I| 036 X, X& (). A
109 ()-rlz[ or S& IIXL M‘F’Eﬂﬁﬁl 11%“(‘5“—‘%3“?3‘?&8’09&"‘8}35 PRkOPRBOB ) 1 b 11 10

YPP& ()- 1 109& g) Ro@! ! X! c3
three heteroatoms selected from the group consisting of O, S and N;

RA is selected from the group consisting of H, C; to Cs alkyl, substituted C; to
C; alkyl, aryl, substituted aryl, C to C; alkoxy, substituted C; to C; alkoxy, amino, C,
to C3 aminoalkyl, and substituted C, to C; aminoalkyl;

RB is H, C; to C; alkyl, or substituted C; to Cs alkyl;

10 R is H, OH, NH,, C; to Cs alkyl, substituted C, to Cs alkyl, C to Cs alkenyl,
substituted C; to Cs alkenyl, alkynyl, substituted alkynyl, or CORS;

RC is selected from the group consisting of H, C; to C; alkyl, substituted C, to
Cs alkyl, aryl, substituted aryl, C; to C; alkoxy, substituted C; to Cs alkoxy, C; to C;
aminoalkyl, and substituted C, to C3 aminoalkyl;

15 R* is selected from the group consisting of H, halogen, CN, NO;, C; to Cs alkyl,
substituted C; to Cs alkyl, C; to Cs alkoxy, substituted C; to Cs alkoxy, C; to Ce
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

20 shown below:
r\/



109%*& ()-s9y109%& ()-110%& ()-y10%& ()- 10 10 10L2'!10%&' ()- RII wX 1° 9
109%&' () - 3#y109&' ()- !N, 100/&-(%)5'!@ 0 0 obar %
10%&'()-!($10°/W&'()-!1$10%;:&'()-{Y7T!!QJI 109&' ()- !'~1109%& ()- !'l110%
& ()- 10 10 109, 109%& ()-!, % 109%& ()- (/x~<{Y7T!!!0L-

10988& ()-!010%& () - I100/«&'()4100/«&'() t 1098 ()- s109%&' ()-x. WU3{Y7T! @ L-
109%&' ()-!1L- 109%& ()-!S L- 10%& ()-!'h E97-1098BB& ()-!IL- 109%& ()-!~L-
109@2& () -xV7T!IY-109%& ()-!1 @10%& ()- |Y 109 ()-L310%& ()-f10%& ()- 10 10
10" z[ OXV7T! I ps'  109%&X is-salestod fibadbie (groublddnesting of H,10%eges, CN; CDo1O9& () - !\
109&' ()-_=T!118z 10%5& ()-!z 109%5& ()-S, 10%& ()- 10 10 106- 10%&' ()-s'
109&' ()-3 }~?_ —g%, 910%3&' ()-910%& ()-910%& ()-10%& ()-! 109B5& ()-!
109998&' () -+ F, Y& () - #3c

vag () olbmEteLEl to9& SR, ) IOOURSS, hasHHANBFC( o ¢ 1ADE; 7 15810%8& () -910

W 910964 ;g@ggkl(g,;@gg@gt,@égég%g e RS, SRR 31058 -9
Rl e, WL IR HE IR
N&* 109 & ()-9109%& ()-#3c AP EPEERETD -
22%’0%&' () -if 18 Yackbohe 9 16 H&tefgatdnss, MGQCQEBAa&d@R "CORG;& ()- -10% & ()-
RP is H, C, to Cs alkyl, substituted C, to Cs alkyl, aryl, substituted aryl,
C, to C3 alkoxy, substituted C, to Cs alkoxy, C, to Cs aminoalkyl, or substituted C; to
C; aminoalkyl;
10 RE is H, C; to Cs 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;
wherein not all of X, Y, and Z are H; and
(i)  afive or six membered heterocyclic ring having in its backbone 1, 2, or 3
15  ring heteroatoms selected from the group consisting of O, S, S(0), S(O2) and NR® and
containing one or two independent substituents selected from the group consisting of H,
halogen, CN, NO,, C; to Cs alkyl, C; to C; alkoxy, C; to C3 aminoalkyl, CORF,
C(S)NH,, and NR°COR';
RFisH, C to C; alkyl, substituted C; to Cs alkyl, aryl, substituted aryl,
20  C; to C; alkoxy, substituted C; to C; alkoxy, C; to C; aminoalkyl, or substituted C; to
C; aminoalkyl,
RYis H, C; to C; alkyl, or substituted C, to Cs alkyl;
RS is H, C, to C; alkyl, or absent;

Q'is S, NR/, or CR*R’;



m10% & ()- -10% & ()- --10% & ()- ADPQY e ?)-10% & - 10% & ()- - 10% & () -
-109 & ()- #3T m10% & ()- -10%& ()- eqrw;_?)-109% & - 10% & ()- - 10% & ()-
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%R' & ()- 10: R: Y+ 10% R : & ?ng/ &Y+' 10% R!

) Y-:lL-O()l/OC:;/o I(?; \{@f@\//@q{%{}@tﬁ&g BPSI ’>I\/@ 110: R? 10‘%5—2& (g n%O%I-:?-L (0)- ; 10%%&(%
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0%-& ()- 1%&1t(11)ed ,alﬂ@/‘!/dlg i§ het, dly@%h&y( PE sub@t‘izﬁi&'d(c),lel))ﬂkyt[bui/f\f.{ rBlkylor 10%+-& () -
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12 V115 5000 0 O BBy 10 )42 15
. - 0, 0,

I b b LB g 3
+&10%< K &C( 9]ky1 C3 to Cg cycloalkyl, substltutedgg t0 Cg cycjloaﬂl(-gi gu)yl sugsx'cztuteg aryl

heterocyclic, substituted heterocyclic, SO,CFs3, OR' and NR!'R'%;

R® and R? are independent substituents selected from the group consisting of H,
C, to Cs alkyl, substituted C; to Cg alkyl, C; to Cs cycloalkyl, substituted Cs to Cs
20  cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, and
CO,R!%:
10 is Cy to C3 alkyl;

or CR®R’ is a six membered ring as shown by the structure below:
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R!! and R'? are independently selected from the group consisting of H, Cito Cs
alkyl, substituted C to Cs alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

acyl and sulfonyl; or a pharmaceutically acceptable salt thereof.

5. Use of a compound of formula [ or a pharmaceutically acceptable salt
thereof, in preparing a medicament useful for administration to mammalian subject for
treating dysfunctional bleeding, uterine leiomyomata, endometriosis, polycystic ovary

10  syndrome, or fibroids, wherein formula I is:

R! R
G
| o
R4/ F N Q'
l,
wherein:

R' is H, C, to Cg alkyl, substituted C; to Cs alkyl, Cs to Cs cycloalkyl,
substituted C; to Cs cycloalkyl, aryl, substituted aryl, heterocyclic, substituted
15  heterocyclic, CORA, or NRBCOR?;
R?is H, C, to Cs alkyl, substituted C, to Cs alkyl, C; to Ce alkenyl, substituted
C, to Cg alkenyl, C3 to Cs cycloalkyl, substituted C; to Cs cycloalkyl, aryl, substituted

aryl, heterocyclic, substituted heterocyclic, COR?, or NRPCOR?,



AX &l +z 10%' & ()-8l +z 10%' & ()-& +z 10%' & ()-& +z 10%' & ()-#3c "X
E87& +z 10940"' x& +z 10%' & ()-#3c ~x & +z 10%' & ()-& +z 10%' & ()- & +z
109" & ()-& +z 10%' & ()-~bF78 +z 10%40"' x” @' 10%t& ()- &3s10%t& () -
10%#& ()- & 10%& ()- &10%:& ()-10"' 10"'] AF7&l +z 10%.0" @' 10%+& () -

()?2r' " @ 10%t& ()- ~ @ 10%& ()- - @' 10%t& ()- @' 10%t& ()- WIF7&l +z
10% @' 10%¢& ()- & 2r' " @' 10%& ()- ~ @000%& ()- ~ @' 10%H& () -

@' 10%:& ()- WIF7& +z 10% @' 10%#& ()- &) 2r' @' 10%& ()- " @' 10%:& () -
T@' 10%H& () - " BRI fre-fudddfid Bmiea Sifde@lichitigiilacied fR)m the gRUN0%#& () -
@' 10%& ()- " @' 10%& ()- = @' 10%& () U F78 +z 10% @' 10%& () -

& ?r' " @ 19?/%%&(1 of 6@)3/& gﬁ&eéc}l g@él nﬁﬂ% sub@tuldd ¢rh1 9033 | [: F7&l +z

10% & 10% Sy 10% ) Z 10% & ()-Z

og/%/&(& ?)()fbtétlwéﬁsﬁl\f%gSVO%hel%&}% %%?“‘b‘)@%‘q{g‘% sg'"’ Yona| [ vwaal +z )

10988 ()- ° ' @OY&& ( ) 10fy 109419
10%8&: () - 9@\5@?@%4&%0)? bop ba&%’o ‘&5%%1 &birﬁg/sgt“‘gi‘ S)P§f°°¥f6’f9/”{§] 8/40] fL) O-&

'110% " " & ()-10&10&10& ) 10%&& § [ V48] 2 - 8396 10061 - & () ;-

"10% ' & ()-° ~b)10%anarhen(based tq%)%e&l (ﬂ)ed sprrocyghis #m&heymgm itSbickbone ¥
10% & ()-~K| [NAA& +z 10°% 10°%10°%  , 6 10% % & ()-F ")9110% % & () -
)91 10% & ( Jone pPhibBYbatbdr)-earbérl OGELIS Bor(y; andl | #] [ : NAdRI +2 10 L 1098%& ()-"
10%$: & () 10%&& ()-° (<FY@10%& ()- ; FY@ 10%&& () -

10% & & () - #$&ICEI "l %@ﬁbﬂﬁ)eredfs%%@y&h&lﬁ cdaifinQn &s bacitohe one to

" &410% & & () 10%&p& ()- L 10%&"()- L 10%8& ()-'' @({)*+ [:bUa&l +z

sg 10%g&ga& 0 %
e e R
109X<&X&! () m //‘%&%éﬁdﬁﬁﬁ@%ﬂ»ﬁ“"% gé ff&é %ﬁ‘y@‘yl'oﬁ}i%’/%‘ﬁ%d%‘ﬁ %‘1%&&&' ()-G

109&& 109&0109&g10g&g 9&3@ 10%g &
10%w41<(9)() 19@,3 % ggto ag@mg ?{& mﬂ%é@r%%wg‘é%ﬂ G

" 910%&& () - 678VBWBXBYS 8[9vU4&I +z " 1090*& ()-3 °, 1090* & ()- 10&10&10&‘
LF1g 10%&nfipealkflig 10% & & ()- s 10%0BOE: ()-[99:Y; VK< [ vUA&) +z
"D 110% & ()- "1099*& ()- 4$10% 0*[& ()- ° $10%)/& ()- ,BOf 10%B0*S& ()-

@f 10%) 9& () - @@W@ﬁBI@:a\M&M,&drtﬂbsﬁtut&BCl IDOPARYE ) -~ " f*10%*& ()-2
) l(:l(ioo/g;‘&&(%) (9' 1'3510% & () 9' 110% & () - 109 & () - 2o’ BW5 &l +z
9( R? Aok 9 g&
: &iozmloog/? <(&) ) - 4&2 I 1(?%& ( éBBB o Sﬁbf/t\}{\t/%{ga %)}&Ql alfk}dl(():(’a@to 26 ?l)kelrlgl
S
109, & () - s ALy tm%}‘ﬁ&i‘%ﬁ‘* 1 %bg‘)itfbe hgf%l $r OoR @10% & ()-
15 R®is H, C; to C4 alky}, substituted C, to Cy4 alkyl, aryl, substituted aryl, Cy to C4

alkoxy, substituted C; to Cs4 alkoxy, C; to C4 aminoalkyl, or substituted C; to Cs4
aminoalkyl;
R* is H, halogen, CN, NO,, C, to Cs alkyl, substituted C; to Cq alkyl, C, to C¢
alkoxy, substituted C; to Cs alkoxy, C; to Ce aminoalkyl, or substituted C, to Ce
20  aminoalkyl;
R’ is (i) or (ii):
1) a substituted benzene ring containing the substituents X, Y and Z as

shown below:
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RE is H, 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 Cs alkoxy, C; to Cs alkyl, and C, to C; thioalkoxy;
wherein not all of X, Y, and Z are H; or
15 (i)  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 Cs alkyl, and C, to C; alkoxy,
R is H or C; to C; alkyl;
20 with the proviso that when Q'is S; R’ is the benzene ring (i) substituted with

one or two substituents or the 5 or 6 membered ring (ii) having in its backbone 1, 2, or 3

heteroatoms selected from the group consisting of O, S, and NR®, and R? is alkenyl or
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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 Cs to Cs
15  cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, and
COR";
1%is C; to C; alkyl;

or CR®R’ is a six membered ring as shown by the structure below:

Q
CHs
CH

20  or a pharmaceutically acceptable salt thereof.
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6 membered saturated spirocyclic ring;
R®is H, OH, NHa, C; to Cg alkyl, substituted C) to Cs alkyl, or CORS;
10 R is H, C; to C4 alkyl, or C, to C; alkoxy;
R* is H, halogen, NO,, C; to Cs alkyl, or substituted C, to C; alkyl;
R’ is (i), (ii), or (iii):

1) a substituted benzene ring of the structure:

15 wherein:

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;
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5 wherein:
X’ is selected from the group consisting of halogen, CN, C to C; alkoxy, C, to
C; alkyl, NO,, C; to Cs perfluoroalkyl, S membered heterocyclic ring containing in its
backbone 1 to 3 heteroatoms, and C; to Cs thioalkoxy;
Y’ is selected from the group consisting of H, halogen, CN, NO,, C; to Cs
10  alkoxy, C; to C4 alkyl, and C; to C; thioalkoxy;
Uis O, S, or NR;
R%is H, C, to Cs3 alkyl, or C; to C4 COsalkyl; or

(iii)  a 6-membered ring of the structure:

15 wherein:
X' is CX%
X2 is halogen, CN, or NO,;
Q'is S, NR’, or CR’R’;
R is selected from the group consisting of CN, C; to Cs alkyl, substituted C, to
20 Cgalkyl, C; to Cs cycloalkyl, substituted C; to Cs cycloalkyl, aryl, substituted aryl,

heterocyclic, substituted heterocyclic, and SO,CF3;
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5 is Cy to Cs alkyl;

or CR®R’ is a six membered ring as shown by the structure below:

CH,
CH,
o
or a pharmaceutically acceptable salt thereof.

10 7. Use of a compound of formula I or a pharmaceutically acceptable salt
thereof, in preparing a medicament useful for administration to mammalian subject for

hormone replacement therapy, wherein formula I is:

R .Rz
R

15  wherein:

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 alkenyl, substituted C, to C¢ alkenyl,

C, to Cs alkynyl, substituted C, to Cs alkynyl, Cs to Cs cycloalkyl, substituted Cs to Cg
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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
10  three heteroatoms selected from the group consisting of O, S and N;
R” is selected from the group consisting of H, C; to Cs alkyl, substituted C, to
C; alkyl, aryl, substituted aryl, C to C; alkoxy, substituted C; to C; alkoxy, amino, C,;
to C; aminoalkyl, and substituted C, to C; aminoalkyl;
RBis H, C; to Cs alkyl, or substituted C; to Cs alkyl,
15 R%is H, OH, NH,, C, to Cs alkyl, substituted C, to Cs alkyl, C3 to Cs alkenyl,
substituted C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;
R is selected from the group consisting of H, C, to C3 alkyl, substituted C, to
C; alkyl, aryl, substituted aryl, C; to Cs alkoxy, substituted C; to Cs alkoxy, C; to C3
aminoalkyl, and substituted C, to C; aminoalkyl;
20 R* s selected from the group consisting of H, halogen, CN, NO,, C; to Cs alkyl,
substituted C; to Cs alkyl, C; to C¢ alkoxy, substituted C; to Cs alkoxy, C, to Cs
aminoalkyl, and substituted C, to Cs aminoalkyl;

R’ is selected from the group consisting of (i) and (ii):
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X is selected from the group consisting of H, halogen, CN, C; to C;
5 alkyl,
substituted C; to C; alkyl, C, to C; alkoxy, substituted C; to Cs alkoxy, CitoC;
thioalkoxy, substituted C; to Cs thioalkoxy, C; to Cs aminoalkyl, substituted C; to Cs
aminoalkyl, NO,, C; to C; perfluoroalkyl, 5 or 6 membered heterocyclic ring containing
in its backbone 1 to 3 heteroatoms, CORD, OCORD, and NRECORP ;
10 RP is H, C, to Cs alkyl, substituted C, to Cs alkyl, aryl, substituted aryl,
C, to Cs alkoxy, substituted C; to Cs alkoxy, C; to C3 aminoalkyl, or substituted C; to
C; aminoalkyl;
REis H, C, to Cs alkyl, or substituted C, to Cs alkyl;
Y and Z are independent substituents selected from the group consisting
15  of H, halogen, CN, NO,, C; to C; alkoxy, C, to C3 alkyl, and C, to C; thioalkoxy,
wherein not all of X, Y, and Z are H; 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(0), S(0;) and NRS and
containing one or two independent substituents selected from the group consisting of H,
20  halogen, CN, NO,, C; to Cs alkyl, C; to C; alkoxy, C, to C3 aminoalkyl, COR',

C(S)NH,, and NR°COR;
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. 109 ! ¢ . ()
et IR TN i TS
RY%is H, C; to C; alkyl, or substituted C; to C3 alkyl;
5 RS is H, C, to C; alkyl, or absent;
Q'is S, NR’, or CR’R’;
with the proviso that when Q'isS; R’ is the benzene ring (i) substituted with
one or two substituents or the 5 or 6 membered ring (ii) having in its backbone 1, 2, or 3
heteroatoms selected from the group consisting of O, S, and NR®, and R' is alkenyl,

10  substituted alkenyl, alkynyl, or substituted alkynyl, R? is not alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl, alkynyl, and substituted
alkynyl; or if R? is alkenyl, substituted alkenyl, alkynyl, or substituted alkynyl, R' is not
alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, alkenyl, substituted alkenyl,
alkynyl, and substituted alkynyl;

15 with the proviso that when Q'isS; R’ is the benzene ring (i) substituted with
one or two substituents or the 5 or 6 membered ring (ii) having in its backbone 1, 2, or 3
heteroatoms selected from the group consisting of O, S, and NRS, and R! is alkyl or
substituted alkyl, R? is not cycloalkyl or substituted cycloalkyl; or if R? is alkyl or
substituted alkyl, R! is not cycloalkyl or substituted cycloalkyl;

20 with the proviso that when Q' is S; both R' and R? are not H;

R’ is selected from the group consisting of CN, C; to Cs alkyl, substituted C; to
Cs alkyl, C; to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl,

heterocyclic, substituted heterocyclic, SO,CF3, OR!' and NR''R'%;
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or CR®R’ is a six membered ring as shown by the structure below:

CH,
CH,
o

' and R'? are independently selected from the group consisting of H, C; to Ce

.
b

alkyl, substituted C; to Cs alkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl,

10  acyl and sulfonyl; or a pharmaceutically acceptable salt thereof.

8. Use of a compound of formula I or a pharmaceutically acceptable salt
thereof, in preparing a medicament useful for administration to mammalian subject for
15  hormone replacement therapy, wherein formula I is:
R R?
Rt

R5

N Q'
I,

wherein:
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aryl, heterocyclic, substituted heterocyclic, COR™, or NRPCOR";

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:

10

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;

15

R is H, C, to C; alkyl, substituted C, to Cj alkyl, aryl, substituted aryl, C, to Cs

alkoxy, substituted C, to C; alkoxy, C; to C3 aminoalkyl, or substituted C, to C;

aminoalkyl;

RBis H, C; to C; alkyl, or substituted C; to C; alkyl;

R} is H, OH, NH,, C; to Cs alkyl, substituted C; to Cs alkyl, C3 to Cs alkenyl,

20  substituted C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

RCis H, C; to C, alkyl, substituted C; to Cy alkyl, aryl, substituted aryl, C, to C4
alkoxy, substituted C, to Cs4 alkoxy, C, to C4 aminoalkyl, or substituted C; to Cq4

aminoalkyl;
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R® is (i) or (ii):
5 (i) a substituted benzene ring containing the substituents X, Y and Z as

shown below:

>N

<
N
X is selected from the group consisting of H, halogen, CN, C; to C;
alkyl,

10  substituted C; to C; alkyl, C; to C; alkoxy, substituted C, to Cs alkoxy, C, to C;
thioalkoxy, substituted C, to Cs thioalkoxy, C; to C; aminoalkyl, substituted C, to C;
aminoalkyl, NO,, C; to Cs perfluoroalkyl, 5 membered heterocyclic ring containing in
its backbone 1 to 3 heteroatoms, CORD, OCORD, and NRECORD;

RP is H, C, to C; alkyl, substituted C; to Cs alkyl, aryl, substituted aryl,

15  C; to Cs alkoxy, substituted C; to C3 alkoxy, C; to C3 aminoalkyl, or substituted C; to
C; aminoalkyl;

RF is H, 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 C; thioalkoxy;

20 wherein not all of X, Y, and Z are H; or

(i)  a five or six membered ring having in its backbone 1, 2, or 3 heteroatoms

selected from the group consisting of O, S, SO, SO, and NR® and containing one or two
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O with thdé prov(1s)o t%;at w}}e%{ﬁ' i% S(, 115 is the ll)gl%beng‘ ng% (is)’ substituted with

5 one or two substituents or the 5 or 6 membered ring (ii) having in its backbone 1, 2, or 3
heteroatoms selected from the group consisting of O, S, and NR®, and R? is alkenyl or
substituted alkenyl, R! is not alkyl, substituted alkyl, cycloalkyl, or substituted
cycloalkyl,

with the proviso that when Q' is S; R’ is the benzene ring (i) substituted with
10 one or two substituents or the 5 or 6 membered ring (ii) having in its backbone 1, 2, or 3
heteroatoms selected from the group consisting of O, S, and NR, and R' is alkyl or
substituted alkyl, R? is not cycloalkyl or substituted cycloalkyl; or if R? is alkyl or
substituted alkyl, R' is not cycloalkyl or substituted cycloalkyl;
with the proviso that when Q1 is S; both R! and R? are not H;
15 Q'is S, NR’, or CR*R’;
R’ is selected from the group consisting of CN, C; to Cs alkyl, substituted C, to
C, 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,
20  C, to Cs alkyl, substituted C; to Cs alkyl, C; to Cs cycloalkyl, substituted C; to Cs
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO, CN, and
COZRIO;
R s C; to C; alkyl;

or CR®R’ is a six membered ring as shown by the structure below:

°S
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or a pharmaceutically acceptable salt thereof.

9. Use of a compound of formula I or a pharmaceutically acceptable salt
5  thereof, in preparing a medicament useful for administration to mammalian subject for
hormone replacement therapy, wherein formula I is:
R R?
X
|
AP

R4 T a
R

3
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
10 6 membered saturated spirocyclic ring;
R} is H, OH, NH,, C; to Cs alkyl, substituted C; to Cs alkyl, or CORS;
RC is H, C, to C; alkyl, or C; to C; alkoxy;

R*isH, halogen, NO,, C; to C; alkyl, or substituted C, to Cs alkyl;

R’ is (i), (ii), or (iii):
15 1) a substituted benzene ring of the structure:
X
~
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alkoxy, C, to C4 alkyl, and C,; to Cs thioalkoxy;

(ii)  afive-membered ring of the structure:

ol r\
Ay

wherein:

10 X’ is selected from the group consisting of halogen, CN, C; to Cs 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 Cs
alkoxy, C; to C4 alkyl, and C, to Cs thioalkoxy;

15 Uis O, S, or NR®;

RS is H, C; to C; alkyl, or C; to Cs COalkyl; or

(iii)  a6-membered ring of the structure:

wherein;
20 X'is CX%

X? is halogen, CN, or NOy;
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5 R® and R’ are independent substituents selected from the group consisting of H,
C; to Cs alkyl, substituted C; to Cs alkyl, Cs to Cg cycloalkyl, substituted Cs to Cs
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO2, CN, and
COleo;
R is C; to C; alkyl;

or CR®R’ is a six membered ring as shown by the structure below:

10
CH3
CH3
(0]
(o]

or a pharmaceutically acceptable salt thereof.

15 10.  Use according to any of claims 1 to 9, wherein in formula I:
R!is H, C; to Cs alkyl, substituted C; to Ce alkyl, Cs to Cs cycloalkyl,
substituted Cs to Cg cycloalkyl, aryl, substituted aryl, heterocyclic, substituted

heterocyclic, COR?, or NRECOR?,

R?is H, C; to Cg alkyl, substituted C, to Cs alkyl, C; to Cs alkenyl,
20  substituted C, to Cs alkenyl, C3 to Cs cycloalkyl, substituted Cs to Cs cycloalkyl, aryl,

substituted aryl, heterocyclic, substituted heterocyclic, CORA, or NRBCOR#;
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33109/ & ()-3{+c| [:vUA10 S 109 & ()-' ~ 10%' & ()- = y3109%' & ()- &S
10% " & () - %faib}gr@cf&() Y MI0% & ()-OV[[1vUA10 S 1 10%" & ()-

E10% " & () 110% "' & ()-3 ° 10%' & © 10% ' & ()-
VATl [ival0 S U410%;) wE (c)arbon:bagedlft% 6 ﬁ‘ll(eir}oére‘d sétur/gted sp(izocyclic rir(l)g;/d =0
b) a carbon-based 3 to 6 membered spirocyclic ring having in its
5 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;

R*is H, C, to Cs alkyl, substituted C; to Cs alkyl, aryl, substituted aryl, C; to C;

alkoxy, substituted C; to C; alkoxy, C; to C; aminoalkyl, or substituted C, to C;
10  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 Cs
alkyl, and C, to C; alkoxy;

R, is selected from the group consisting of CN, C, to Cs alkyl, substituted C, to

15 Csalkyl, C3 to Cs cycloalkyl, substituted C; to Cs cycloalkyl, aryl, substituted aryl,

heterocyclic, substituted heterocyclic, and SO,CFs.

11.  Use according to any of claims 1 to 9, wherein in formula I:
R! and R? and are independently selected from the group consisting of C,
20  to C; 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® is H, OH, NH,, C; to C alkyl, substituted C; to Cg alkyl, or CORS;
R® is H, C; to C; alkyl, or C; to Cj alkoxy;

R*is H, halogen, NO,, C; to C; alkyl, or substituted C; to Cs alkyl;
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X is selected from the group consisting of halogen, CN, C; to C; alkoxy, Cito
5  (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 C; alkyl, and C, to C; thioalkoxy;
R’ is selected from the group consisting of CN, C; to Cg alkyl, substituted C; to
10  Cg alkyl, Cs to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl,

heterocyclic, substituted heterocyclic, and SO,CF;.

12.  Use according to any of claims 1 to 9, wherein in formula I:
R! and R? and are independently selected from the group consisting of C,
15 to C3 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;
R’is H;
R® is H, C; to C; alkyl, or C; to Cs alkoxy;
R*is H, halogen, NO, C, to C3 alkyl, or substituted C; to Cs alkyl,

20 R’ is the five-membered ring of the structure:
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C; alkyl, NO,, C; to Cs perfluoroalkyl, 5 membered heterocyclic ring containing in its
5 backbone 1 to 3 heteroatoms, and C; to C; thioalkoxy;
Y’ is selected from the group consisting of H, halogen, CN, NO,, C, to Cs
alkoxy, C; to C; alkyl, and C, to C; thioalkoxy;
UisO, S, or NR6;
R’ is selected from the group consisting of CN, C; to Cg alkyl, substituted C, to

10  Cgalkyl, C; to Cg cycloalkyl, substituted Cj to Cs cycloalkyl, aryl, substituted aryl,

heterocyclic, substituted heterocyclic, and SO,CF3.

13.  Use according to any of claims 1 to 9, wherein in formula I:
R! and R? and are independently selected from the group consisting of C,
15 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;
R} isH;
R*is H, halogen, NO,, C; to C3 alkyl, or substituted C to C; alkyl;

R’ is the 6-membered ring of the structure:

X1
” ]

N
20

wherein:
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2H-3,1-benzoxazin-6-yl)-1-methyl-1H-pyrrole-2-carbonitri

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-carbonitrile,

15  5-(4,4-Dimethyl-2-thioxo-1,4-dihydro-
2H-3,1-benzoxazin-6-yl)-1H-pyrrole-2-carbonitrile, [6-(4,4-dimethyl-2-
thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)pyridin-2-yl] acetonitrile, 5-(4,4-dimethyl-
2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-y1)- H-pyrrole-2-carbothiamide,
5-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-benzo[d] [1,3 ] oxazin-6-y1)

20 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-dihydro-2H-3,1-benzoxazin-6-yl)-2- fluorobenzonitrile,
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6-(3,5-Dichlorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1 -benzoxazine-2- thione,

10  5-(4,4-Dimethyl-1,2-thioxo-1,4-dihydro-2H-3,1-b enzoxazin-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,

15  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-5-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-

20 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-
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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-
15  4,1-cyclohexan]-6-yl)benzonitrile, 5-(1,2-Dihydro-2-thioxospiro[4H-3,1-benzoxazine-
4,1-cyclohexan]-6-yl)-4-methyl-2-thiophenecarbonitrile, 5-(1 ,2-Dihydro-2-
thioxospiro[4H-3,1-benzoxazine-4,1-cyclohexan] -6-yl)-2-thiophenecarbonitrile,
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-
20  carbonitrile, 4-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-
2-furonitrile, 6-(3-Bromophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-
benzoxazine-2-thione, or 2-(4,4-Dimethyl-2-thioxo-1,4-dihydro-2H-3, 1-benzoxazin-6-

yl)thiophene-3-carbonitrile, or a pharmaceutically acceptable salt thereof.
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15.  Use according to claims 3, 6 or 9, wherein the compound is
4-Butyl-5-(4,4-dimethyl-2-
thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)thiophene-2-carbonitrile, tert-Butyl
2-cyano-5-(4,4-dimethyl-2-thioxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-

5  1H-pyrrole-1-carboxylate, or a pharmaceutically acceptable salt thereof.

10

16. A compound which is 4-Butyl-5-(4,4-dimethyl-2-thioxo-1,4-dihydro-
2H-3,1-benzoxazin-6-yl)thiophene-2-carbonitrile, tert-Butyl 2-cyano-5-(4,4-dimethyl-2-
thioxo-1,4-dihydro-2H-3,1-benzoxazin- 6-yl)- 1H-pyrrole-1-carboxylate, or a

15  pharmaceutically acceptable salt thereof.

17. Use of a compound according to claim 16 for preparing a medicament.

18. A compound which is [6-(4,4-dimethyl-2- thioxo-1,4-dihydro-2H-3,1-
20  benzoxazin-6-yl)pyridin-2-yljacetonitrile,
6-(5-Bromopyridin-3-yl1)-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)-

1H-pyrrole-2-carbothiamide, or a pharmaceutically acceptable salt thereof.
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19.  Use of a compound according to claim 18 for preparing a medicament.

20. A compound of the formula:
R R2 R R2
\ o \ o

l// /j\ ) |// PN

R4 |
R3 R3

5  wherein:

R, and R; are independent substituents selected from the group of H, C; to Cs
alkyl, substituted C; to C alkyl, C, to C¢ alkenyl, substituted C, to C¢ alkenyl, C; to Cs
alkynyl, substituted C; to Ce alkynyl, C; to Cg cycloalkyl, substituted C;yto Cg

10  cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR%, or
NRPCOR?;

or R! and R? are fused to form a spirocyclic ring selected from a), b) or ¢),
below, each spirocyclic ring being optionally substituted by from 1 to 3 substituents
selected from H or C;-C; alkyl:

15 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
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C) a 3 to 8 membered spirocyclic ring containing one to three heteroatoms
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 Cs alkyl, aryl, substituted
aryl, C, to C; alkoxy, substitute 1 to C; alkoxy, amino, C, to C; aminoa , Or
yl, C) to C; alkoxy, substituted C; to C; alkoxy. ino, C, to C inoalkyl

substituted C; to C; aminoalkyl;

R®is H, C; to C; alkyl, or substituted C; to Cs alkyl;

R?is H, OH, NH,, C; to Cs alkyl, substituted C; to Cs alkyl, C3 to Cs alkenyl,

substituted C; to C¢ alkenyl, alkynyl, or substituted alkynyl, or CORS;

RE is selected from H, C; to C; alkyl, substituted C, to Cj alkyl, aryl, substituted
aryl, C; to Cj 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 Cg aminoalkyl, or substituted

C, to Cs aminoalkyl;

R’ is selected from groups a), b), or c) below:
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a) R’ is a trisubstituted benzene ring containing the substituents X,

Y and Z as shown below:

z

o
¥

X is selected from the group including halogen, CN, C; to C; alkyl, substituted
C, to C; alkyl, C; to C; alkoxy, substituted C, to C; alkoxy, C; to Cs thioalkoxy,
substituted C; to C; thioalkoxy, C; to C; aminoalkyl, substituted C; to Cs aminoalkyl,

NO,, C; to C; perfluoroalkyl, 5 or 6 membered heterocyclic ring containing 1 to 3

heteroatoms, CORP, OCORP, or NRECORD;

RP is H, C; to C; alkyl, substituted C, to Cs alkyl, aryl, substituted aryl, C; to C3
‘alkoxy, substituted C; to Cj alkoxy, C, to C; aminoalkyl, or substituted C; to C3

aminoalkyl;
REis H, C; to Cs alkyl, or substituted C; to C; alkyl;

Y and Z are independent substituents selected from the group of H, halogen, CN,
NO,, C, to Cs alkoxy, C; to C; alkyl, or C; to C; thioalkoxy;
or

b) R’ is a five or six membered heterocyclic ring with 1, 2, or 3 ring
heteroatoms selected from the group of O, S, S(0), S(O2) or NR® and containing one or
two independent substituents from the group of H, halogen, CN, NO; and C; to Cs

alkyl, C; to C; alkoxy, C; to C3 aminoalkyl, CORF, or NRGCORF;
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RFis H, C; to C3 alkyl, substituted C, to Cs alkyl, aryl, substituted aryl,
C; to C; alkoxy, substituted C,; to C; alkoxy, C; to C; aminoalkyl, or substituted C; to

C; aminoalkyl;

5
RY%is H, C; to C; alkyl, or substituted C; to Cs alkyl,
RS is H, or C, to Cs alkyl; or
10 c) or R’ is a six membered ring with the structure:
X1
.
N~
wherein:
X'is N or CX%,
X is halogen, CN, or NO;,
15

Q1 is S, NR’, or CR®R’;

R is selected from the group of CN, C; to Cs alkyl, substituted C; to Ce alkyl,
C, to Cg cycloalkyl, substituted Cj to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,

20  or substituted heterocyclic, SO,CF3, OR' or NR”RIZ;
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R® and R’ are independent substituents selected from the group of H, C, to Cq
alkyl, substituted C; to Cs alkyl, C3 to Cg cycloalkyl, substituted C3 to Cg cycloalkyl,

aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN, or CO,R'%:
5 R" is C; to Cs alkyl;

or CR®*R® comprise a six membered ring as shown by the structure below:

0
o
CH,
CH,
(0] .
b

10 Q” is selected from the moieties:

11

IT Fr11 T12

b

11

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

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

15 orapharmaceutically acceptable salt thereof.

21. A compound of Claim 20 having the structure:



R R?

L F

R4 T Q!
R

3

wherein:
R!isH, C; to Cg alkyl, substituted C; to Cs alkyl, C; to Cg cycloalkyl,
substituted Cs to Cg cycloalkyl, aryl, substituted aryl, heterocyclic, substituted

5  heterocyclic, COR?, or NRECORA,

R?is H, C, to Cs alkyl, substituted C, to Cs alkyl, C; to Cs alkenyl, substituted
C, to C alkenyl, C; to Cs cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted
aryl, heterocyclic, substituted heterocyclic, CORA, or NRECORA;

10

or R' and R? are fused to form a spirocyclic ring selected from a), b) or ¢),
below, each spirocyclic ring being optionally substituted by from 1 to 3 substituents
selected from H or C;-C; alkyl:

a) a 3 to 8 membered spirocyclic alkyl ring, preferably a 3 to 6 membered

15  spirocyclic alkyl ring; or

b) a 3 to 8 membered spirocyclic alkenyl ring, preferably a 3 to 6 membered

spirocyclic alkenyl ring; or



" #$UR' ()*+,-./0123456789: ;

<=>?@\BCDEFGHI JKLMNOPOQRSTUVWKYZ[\ ]~ " abcdef ghi j kl rmopgr st uvwxyz ~
I"#S9R ()*+,-./0123456789: ; B o - vl
<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ]| ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

-129-
c) a 3 to 8 membered spirocyclic ring containing one to three heteroatoms
selected from O, S and N, preferably a 3 to 6 membered spirocyclic ring containing one

to three heteroatoms;

5 R*is H, C, to C; 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 C3

aminoalkyl;

RBis H, C; to Ca alkyl, or substituted C; to C; alkyl;
10
R} is H, OH, NH,, C; to Cs alkyl, substituted C; to C¢ atkyl, C; to Cs alkenyl,

substituted C; to Cg alkenyl, alkynyl, or substituted alkynyl, or CORS;

RC is H, C; to Cy4 alkyl, substituted C, to C4 alkyl, aryl, substituted aryl, C; to Cs4
15  alkoxy, substituted C; to C4 alkoxy, C; to C4 aminoalkyl, or substituted C; to C4

aminoalkyl,

R*is H, halogen, CN, NO,, C; to Cs alkyl, substituted C; to Cg alkyl, C; to Cs
alkoxy, substituted C, to Cg alkoxy, C; to Cs aminoalkyl, or substituted C; to C

20  aminoalkyl;

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

shown below,



10

15

20

r\/
f

X is taken from the group including halogen, CN, C; to C3 alkyl, substituted C,
to C3 alkyl, C, to C; alkoxy, substituted C; to C; alkoxy, Ci to C3 thioalkoxy,
substituted C; to C; thioalkoxy, C; to C3 aminoalkyl, substituted C, to C; aminoalkyl,
NO,, C; to C; perfluoroalkyl, 5 membered heterocyclic ring containing 1 to 3

heteroatoms, CORD, OCORD, or NRECORD;

RP is H, C; to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to C;
alkoxy, substituted C; to Cj alkoxy, C; to C3 aminoalkyl, or substituted C; to Cs

aminoalkyl;
RE is H, C; to C; alkyl, or substituted C; to Cs alkyl;

Y and Z are independent substituents taken from the group of H, halogen, CN,
NO,, C; to Cs alkoxy, C; to Cs alkyl, or C, to C3 thioalkoxy;
or

RS is a five or six membered ring with 1, 2, or 3 heteroatoms from the group
including O, S, SO, SO, or NR® and containing one or two independent substituents

from the group including H, halogen, CN, NO; and C; to C; alkyl, C, to C; alkoxy,

RCis H, or C; to C; alkyl,
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Q'is S, NR”, CR®R’,

R is selected from CN, C; to Cs alkyl, substituted C; to Cg alkyl, C; to Cg
cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,
substituted heterocyclic, orSO,CF3;

R® and R® are independent substituents from the group including H, C; to Cs
alkyl, substituted C, to Cs alkyl, C3 to Cg cycloalkyl, substituted C; to Cs cycloalkyl,
aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN CO,R';

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

CH,
CHy
o
0
or a pharmaceutically acceptable salt thereof.

22, A compound of Claim 21 having the structure:
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R! and R? and are independently selected from the group of C; to C; alkyl,

substituted C; to C; alkyl, or spirocyclic alkyl constructed by fusing R! and R? to form a

5 3 to 6 membered spirocyclic ring;

R?is H, OH, NH,, C; to C¢ alkyl, substituted C; to C¢ alkyl, or CORS;

R® is H, C; to C4 alkyl, or C; to C, alkoxy;

10

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

X is selected from the group of halogen, CN, C,; to C3 alkoxy, C; to Cj alkyl,
NO,, C; to C; perfluoroalkyl, 5 membered heterocyclic ring containing 1 to 3

15  heteroatoms, or C; to C; thioalkoxy;

Y is a substituent selected from the group of H, halogen, CN, NO;, C; to (02

alkoxy, C; to C4 alkyl, or C; to Cs thioalkoxy;
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Q'is S, NR’, or CR®R’;

R’ is selected from the group of CN, C; to Cs alkyl, substituted C, to Cg alkyl,
C; to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,

5  substituted heterocyclic, or SO,CFjs;

R® and R’ are independent substituents selected from the group 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 heterocyclic, NO,, CN or CO,R'®:

10
R'%is C, to Cs alkyl;
or CR®R® comprises a six membered ring as shown by the structure below
CH,
CH,
o
0
15

or a pharmaceutically acceptable salts thereof.

23. A compound of Claim 21 having the structure:
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R! and R? and are independently selected from the group of C; to Cs alkyl,

substituted C; to C; alkyl, or spirocyclic alkyl constructed by fusing R! and R? to form a

5 3 to 6 membered spirocyclic ring;

R? is H, OH, NH,, C, to C¢ alkyl, substituted C; to Cg alkyl, or CORC;

RE is H, C; to Cs alkyl, or C; to Cy4 alkoxy;

10

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

X is selected from the group of halogen, CN, C; to Cs alkoxy, C; to C; alkyl,
NO,, C, to Cs perfluoroalkyl, 5 membered heterocyclic ring containing 1 to 3

15  heteroatoms, or C; to C; thioalkoxy;

Y is a substituent selected from the group of H, halogen, CN, NO,, Cito C3

alkoxy, C; to Cy4 alkyl, or C; to Cs thioalkoxy;

20 UisO, S, or NR®:
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R%isH, or C  to Cy alkyl, or C; to C4 COsalkyl;
Qis S, NR’, or CR®R’;

R’ is selected from the group of CN, C; to C¢ alkyl, substituted C, to C¢ alkyl,
C; to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic,

substituted heterocyclic, or SO,CF3;

10 R® and R? are independent substituents selected from the group of H, C, to Cg
alkyl, substituted C; to C¢ alkyl, Cs3 to Cg cycloalkyl, substituted Cs to Cs cycloalkyl,

aryl, substituted aryl, heterocyclic, substituted heterocyclic, NO,, CN or CO,R;

RYis C, to C; alkyl;
15

or CR®R’ together comprises a six membered ring of the structure:

CH,
CH

0

or a pharmaceutically acceptable salts thereof.
20

24. A compound of Claim 21 having the formula:
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X 1
K
| R R2
N
\ I \ 0
/ / N /KQ1
R4 |
R3

wherein:

R! and R? and are independently selected from the group of C, to Cs alkyl or
substituted Cy to C; alkyl, or R' and R? are fused to form a 3 to 6 membered spirocyclic
5 alkylring;

R?is H, OH, NH,, C; to Cg alkyl, substituted C, to C alkyl, or CORS;

RCis H, C; to C, alkyl, or C; to C, alkoxy;

10
R* is H, halogen, NO,, C; to C; alkyl, or substituted C; to Cs alkyl;
X' is N or CX%;

15 X2 is halogen, CN, or NO,; and

QisS, NR, or CR®*R’;

or a pharmaceutically acceptable salt thereof.

20
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26. A compound of Claim 20 which is 6-(3-Chlorophenyl)-4,4-dimethyl-1,4-

dihydro-benzo[d][1,3]oxazin-2-thione or a pharmaceutically acceptable salt thereof.

27. A compound of Claim 20 which is 4-(4,4-Dimethyl-2-thioxo-1,4-
dihydro-2H-benzo[d][1,3]oxazin-6-yl)-thiophene-2-carbonitrile or a pharmaceutically

acceptable salt thereof.

28. A compound of Claim 20 which is 6-Bromo-4,4-dimethyl-1,4-dihydro-

benzo[d][1,3]oxazin-2-thione or a pharmaceutically acceptable salt thereof.

29. A compound of Claim 20 which is 3-(4,4-Dimethyl-2-thioxo-1,4-
dihydro-2H-benzo[d][1,3]oxazin-6-yl)-5-fluorobenzonitrile or a pharmaceutically

acceptable salt thereof.

30. A compound of Claim 20 which is 3-(4,4-Dimethyl-2-thioxo-1,4-
dihydro-2H-benzo[d][1,3]oxazin-6-yl)-benzonitrile or a pharmaceutically acceptable

salt thereof.

31. A method of inducing contraception in a mammal, the method
comprising administering to a mammal in need thereof a compound of Claim 20, or a

pharmaceutically acceptable salt thereof.
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32. A pharmaceutical composition comprising a pharmaceutically effective

amount of a compound of Claim 1 and a pharmaceutically acceptable carrier or

excipient.



