;e3eyQv, , -1 7VOF6FTGv/c -1 CYCLOCARBAMATE DERI VATI VES AS PROGESTERONE
RECEPTOR MODULATORS Field of the Invention 5 This invention relates to
~compounds that .antagonists of the progesterone receptor, their preparation
and utility. Background of the Invention Intracellular receptors (IR) form
a class of structurally related gene regulators 10 known as "ligand
dependent transcription factors" (R M Evans, Science, 240, 889, 1988).
The steroid receptor famly is a subdet of the IR fam |y, including

t .. t AR) ,
g[agggore[ ?ggiéﬁéﬁﬁi@&kﬁﬁ ©HERYATIVES S PROGERY ﬁ&ék: Pk fg;i«o %e( )

nat ural hornone, or ligand, for t MOPBLAFOR® steroid progesterone, but 1 S
synt heti ¢ conpounds, such as medroxyprogesterone acetate or |evonorgestrel,
have been made which al so serve as ligands. Once a ligand is present in the
fluid surrounding a cell, it pagses of tHedugénticae nMenbrane vi a passive

di ffusion, and binds to the |Rto create a receptor/ligand conplex. This
conpl ex Bi nds t o T&jfeBivertiongishies i hppipopadspthat apfeganists b thee progesté@ddite Once
bound to th t at.ates 20 the production of nRNA and
protein encgg’gg%ﬂ’ﬁ?ﬁggﬁ%%ﬁéa@%g@bound that binds to an IR and mmcs the
action of the natural hornone is ternmed an agonist, whilst a conpound which

inhibits the effect of the ho ne is apt agoni st. PR ant agoni sts nay be

t(Jaed in cotnt-r?cepti Oniﬁ I Q t&%ﬁﬁﬁ&%ﬁbﬁiﬁ%ﬁ 25])aad_m' ni st e_r{e});lg al one o
mann, et al, AmfacelhlarYec IR fehm a of fu ted! géné £ ron w

a PR agoni st (Kekkonen, et al, Fertjlity and Sterri fg'igt'?y,c Gggn 6 0,a 1993) or

i n conbilfat i8AWHi2s hligandlependentitrnsgriptien Hictorss(Re M. dvana fioienfas 34¢,\88996/ 19997

Al July 4, 54988). The sfefoid st S eful. for the

treat nent of h@z mone égpénﬁgﬁp {ogsry%ggi lgagnr?é})%lt(‘ﬁo?‘% tlg,ffa@fly’aln,‘clw-cg?gn

Cancer, ng,prmst:eme r febepbars éE‘R)l,?BtsHOgm_, revbystsr |, (ERY. lahﬂidgmkira:):?tafs (}Aﬂi)] ﬁs

uterine and gvarian.cancers nt.agqni st s. al s e useful for the

s e 2™,

et al, J. din. Qatubd? hRnone,/ 65 liguhd, f R3 Ghe" RSB i grtel, €

al, Fertility and Sterility, 56, 402, 1,991). PR ant ago%iog%?rﬁnaeg af so be

usef ul i'A hoyiBete sespronpdseih asHBedipyyPragesigrone asetato prleyanorgestiele e i n

conbi nati on pait A ith also ERrAN jast xifen. 719136) . 10

PR ant agoni st s, sugh als misf)eprl s%%ﬁ;mg%doggeggrﬁgatngﬁg?prﬁ%e\r}g“gﬁ% é’hdgwn to be

ef 1(‘1 ective ihrslmaoum.ijr[g!a atl, ihpas?lqsrtberodgipmndmmb;mﬁﬁimﬁvc{:@ifmﬁén,_anﬁlbﬁhs Eﬁl\iﬂy .

i ndicate t regitility in the treatnent of .this condition in pen chna,

et al, Ann. N1 to,&éee%ﬂ. aéﬁﬁePt,or/I} d m&‘”{l%@) co @‘g&%dﬁﬁﬂg‘“@? BE¥i s

i nvention havendiee praénimtht Qelts DNS OHOEBAUNd b ¥R BRA It MAIA Bo@fiates
progestgrone- bi ndi ng th the PR and act as antagonists in functional nodels,

ei t her/ @P | r’i}-“’vl?rf ttigm et PRING; apd profris skeogdeshhyolipideneray be used for |
contraception, iR ddipohhdaiBits t0hn irt Qﬂcﬂhgﬁics &@q&%td’f‘t}?eya%}{al [ Fa3ke

uterine, ovarian and prostate cancer, and post menopausal nhor 8

r epl acenent 1 leemednan agonispwhilds compaound whidhanhibitd thaeffead e£the hbesbneys aipnes, et
al, (US. P%Egéni&b' 20 5,688,810) is the PR antagoni st di hydroquinoline 1.
M1 I-i M ) : '

PR antagonists may be used in contraception. In this context they may be
25 | administered alone (Ulmann, et al, Ann. N.Y. Acad. Sci., 261, 248, 1995), in
combination with a PR agonist (Kekkonen, et al, Fertility and Sterility, 60, 610, 1993)
or in combination with a partial ER antagonist such as tamoxifen (WO 96/19997 Al
July 4, 1996).
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-3 Jones, et al, described the enol ether 2 (U S. Patent No. 5,693, 646) as
aPRIligand. \ M/ \ ~/ M F/ /[ I \' \ ~Me H\M 5 2 Jones, et al, .
descri bed conpound 3 (U S. Patent No. 5,696,127) as a PR ligand. 10 3 Zhi,
et al, described |lactones 4, 5 and 6 as, PR antagonists (J. Med. Chem, 41,
291 ) 1998). 15 -4OONE//\\~'3VENE4_O~OIVEI\NE//\//\
M\ ~LM HM O~ H\M 5 Db Zhi, et al, described the ether 7 as a PR

antagoni st (J. Med. Chem, 41, 291, 5 1998). ~\ ~O Me I\/e H Me 7 Conbs, et

10
hsb, “135he 0 LI AAIRLE 8 a9l S B FRel ABon TS 10,
PR | i gand (-ﬂggast E@p@r@,(gom@tg etgzg&mnlg@m)er, 283, pib: Blrkhaeuser Boston, Mass.,
ed. Vedeckis) as well as uterine and ovarian cancers. PR antagonists may also be
useful for the treatment of non-malignant chronic conditions such as fibroids
5 (Murphy, et al, J. Clin. Endo. Metab., 76, 513, 1993) and endometriosis (Kettel, et al,
Fertility and Sterility, 56, 402, 1991),
PR antagonists may also be useful in hormone replacement therapy for post
menopausal patients in combination with a partial ER antagonist such as tamoxifen
- (US 5719136).

10 PR antagonists, such as mifepristone and onapristone, have been shown to be
effective in a model of hormone dependent prostate cancer, which may indicate their
utility in the treatment of this condition in men (Michna, et al, 4nn. N.Y. Acad. Sci.,
761, 224, 19935).

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

15  inhibitors of progesterone binding to the PR and act as antagonists in functional
models, either/or in-vitro and in-vivo. These compounds may be used for
contraception, in the treatment of fibroids, endometriosis, breast, uterine, ovarian and
prostate cancer, and post menopausal hormone replacement therapy.

Compdunds of the prior art are described by Jones, et al, (U.S. Patent No.

20 5,688,810) is the PR antagonist dihydroguinoline 1.

N
W
~= Me
S —
N
Me
H Me



CH 9 Hamann, et al, described the PR antagonist 10 (Ann. N. Y. Acad. Sci.,
761, 383, 5 1995). 10 Chen, et al, described the PR antagonist 11 (Chen, et
al, PO-37, 16's Int. 10 Cong. Het. Chem, Montana, 1997). 11 Kurihari, et.
al ., descrlbed the PR ligand 12 (J. Antibiotics, 50, 360, 1997). -6 H
SCCHs CH3 QAc OO~ ~ OH 12 5 10 Narr3et al. (Gernman Patent, DE 3633861,

CA 109: 22973) clainmed that im dazobenzoxazi nones, e.g. A, as cardotonics;

Benzoxazi n- 2- ones, such as brofoxine (B), being active as an anxi ol ytic was

db
Vore recently. dORmeer: Breoptd *ﬁ?gn%ﬁeﬁ&r 20 TR No SGpbEI0 TR onr 1 21 ot

al . WD98/ 14igy. cl ai med qui nazol i n-2-ones and benzoxazi n- 2-ones such as
conmpound C and C2 as inhibitors of HIV reverse transcriptase. s~ u" ; i
kph ANci Br M\ONOHB a C

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

10

Zhi, et al, described lactones 4, 5 and 6 as PR antagonists (J. Med. Chem., 41,
291, 1998).
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The conpounds in the present invention contain a pendent aromatic
substituent. The aromatic substituents proved to be critical for the

resul tant conpounds being active as progesterone receptor nodul ators and

- have broad structural diversity which may consist of aryl, substituted
aryl, heteroaryl or 5 substituted hetefloaryl group. Description of the

I nvention This invention provides conpounds of Formula (1): R~ RZ R5 ~O |~
~NORSI Rs | 10 wherein: R and R2 are independent substituents sel ected
fromthe group of H C, to C6 al kyl,,substituted C, to C6 alkyl, CZ to C6
al kenyl , substltgte- CZ to C6 al ken CZ to C6 al kynyl, substituted CZ to

Co6 alkynyl 3 P Meycl oal kyl ybsi t weed C, to aryl,
subst it ut ed lags ocyclic, BS L ;g het er oc or 15
NRBCOR'; or arge fused to f a)_@h option yted 3 to
8 nenbered Spi rocy | kyl ring; b)y¥Xdn ootlonallyo’ 6 ¢d to 8

menbered spirocyclic R %nyl; or c) an oﬁtl%nally substituted?3Mio 8
menber ed hederocyclic ring containing 20 one to tléree heteroatons fromthe
group including O S and N, the spirocyclic rings of a), b) and c) being
optionally substituted by from1l to 4 groups selected fromfluorine, C to
C6 al kyl, C, to ki & Kosdkcried th@etﬁﬁ’ﬂﬁyapﬁk  Med Ghet , -NH(C,
to C6 al kyI) or N(C to C6 al kyl) ‘%ﬁt_\’gom@'_(?,M&é.]'d%hemg\hé%l,
substitufed1®®)to C, alkyl, aryl substltuted aryl, C, to C3 al koxy,
substituted C, to C3 alkoxy, C, to C3 am noal kyl, or substituted C, to C3
amnoalkyl; 5 Rbis H C to C alkyl, or substituted C, to C3 alkyl; R is
H OH NH2, C to C6 al kyl, substitBted C, to C6 alkyl, C, to C6 alkenyl,
substituted C, to C6 al kenyl, al k) or substituted al kynyl, CORc; Rc is
H C to C alkyl, substituted C, €3 al kyl, aryl, substituted aryl, C
to C3 al koxy, substituted C, to C ;Ikoxy, C, to C, am noal kyl, or
substituted C, to C3 10 anmi noal R is H halogen, CN, NO2, C, to C6

al kyl, substituted C, to C6 eor substituted alkynyl, C, to
C6 al koxy, substituted C, to!lC6 a no, C, to C6 am noal kyl, or
substituted C, to C6 am noal ky S ' eted froma) or b) 15 a) RSis a
trisubstituted benzene ring containi he subsid tuents X, Y and Z as shown
below. Y\ Z\n X wherein: X is taken N group including hal ogen, CN,
C, to C3 alkyl, substituted 20 C, to C3 aHkyIMeaIkenyI, substituted

al kenyl , al kynyl, substituted al kynyl to C, al koxy, substituted C, to
C3 al koxy, C, to C3 thioal koxy, substlzuted C, to C3 thioal koxy, am no, C,
to C3 ami noal kyl combdostatt, diseldsed, thd amidS8 adm ligadiey the BRI Med. URerk:338,

perfl uor @alﬁgl a) 6 menbered heterocyclic ring containing 1 to 3

het er oat Ol NRECOR; g RDis H C to C3 alkyl,
substituted C, to C, aIkyI, aryl, substituted aryl, C to C3 alkoxy,
substituted C, to C3 al koxy, C, to C3 ami noal kyl, or substituted C, to C

amnoalkyl; REis H C, to C alk ed C, to C3 alkyl; 5 Y and
Z are independent substituents tgken frlomth D i ncl uding H
\ / N Br
(o]
8
15 Perlman, et. al., described the vitamin D analog 9 as a PR ligand (Tet. Letters,

35,2295, 1994).



hal ogen, CN, NO2, am no, am noal kyl, C to C3 alkoxy, C, to C3 alkyl, or C
to C3 thioal koxy; or b) RSis a five or six nenbered ring wth 1, 2, or 3
het erocatons fxomthe group including O S, SO SO or NR6 and contai ni ng
one or two independent 10 substituents fromthe group including H hal ogen,
CN, NO2, amino, and C, to C3 alkyl, C-%0 C, alkoxy, C, to C3 ami noal kyl,
CORE, or NRGCORF; RFis H C, to C3 al kyl, substituted C, to C3 al kyl,

aryl, substituted aryl, C to C3 al koxy, substit ut ed C, to C3 alkoxy, C, to
C3 aminoal kyl, or substituted C, to C3 am goalkyl; 15 Ris H C, to C3

al kyl, or substituted C, to C, alkyl; R6 isyH® C, to C3 al kyl; or

phar maceutical |y acceptable salt therie fsplreferred compounds of this

i nvention include those of Fornula I R ~ONORa R31 20 wherein: R
is H C to C6 alkyl, substituted C 6 oA kyl, C3 to Cg cycl oal kyl,
substituted C3 to CB cycloal kyl, aryl iy substituted aryl, heterocyclic,
substituted heterocyclic, COR', or NRHCOR'; -10 RRis H C to Co6 al kyl,
substituted C, to C6 alkyl, CZ to Cgfal kenyl, substituted C, to C6 al kenyl,
C, to CB cycloal kyl, substituted C3jto CB cycIoaIkyI aryl, substituted
aryl, heterocyclic, substituted he S{ic, COR, or NRBCOR*; or 5 R and
R2 are fused to formspirocyclic @ as a 3 to 8 nenbered spirocyclic
ring, substituted spirocyclic qbk structed by fusing R and R2 to form
a 3 to 8 nmenbered spirocyclic ring, spirocyclic al kenyl constructed by
fusing R and R2 to forma 3 to 8 nenbé& ed spirocyclic ring, substituted
spi rocyclic al kenyl constructed by fusing R and R2 to forma 3 to 8
menbered spirocyclic ring, spirocyclic alkyl 10 constructed by fusing R
and R2 to form aHiniann,&r ok d@eried thOPR aftygnist 10 (NG, AN 46801581, MeiBggne to

t hree heterng ms fromthe group including O and N, substituted
splrocycllc g@ constructed by fusing R and R2 to forma 3 to 8 nenbered
spirocyclic ring and containing esmg to three heteroatons fromthe group
including O S and N, the spirg u\lIC ri0gs Arde by fusing R and R2 being
optionally substituted 15 by to 4 T oups &Mected from fluorine, C,
to C6 alkyl, C to C6 al koxy, , -CF3, -OH, -CN, NH2,
-NH(C, to C6 al kyl), or -N(C, is H C to C alkyl,
substituted C, to C3 al kyl, ary tFituteg”aryl, C, to C3 al koxy,
substituted C, to C, alkoxy, C dw C3 ami n@al ko, or substituted C, to C
am noal kyi; 20 RBis H C, to C3 aIkyI or substituted C, to C3 alkyl; R3
is H OH NH, C to C6 alkyl, substitd{ed C, to C6 alkyl, C3to C6

al kenyl, substituted C, to C6 al kenyl, al kynyl, or substltuted al kynyl ,

CORc; Re is H C.,to C4 alkyl, sub ituted C_to al k

substituted aryl Chg elté’l(f!'l éﬁ?g Eélﬁﬁ‘?ﬁf’?‘ﬁtt%(@ent 6t o, ¥’91138x96",’ Ot to 4
am noal kgl , CohgSHASthdn] Fenthna, 1199794 25 ami noal kyl ; R4 is H, hal ogen, CN,
NC2, Cl to C6 al kyl, substituted C, to C6 al kyl , C, to C6 al koxy,

substi t ut ed C to B al koxy, amno, Cl to C6 gAtwgel kyl, or .substituted C,
to C6 amnoal kyl; -11 RSis a trisubstituteg zene ring contalnlng t he
substituents X, Y and Z as shown b ~N| Z s taken fromthe group

i ncludi ng hal ogen, CN, C, to C3 alk rgti t ut'ed

Irz

11

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



5C to C3 alkyl, C to C3 al koxy, substituted C, to C3 alkoxy, C, to C3

t hi oal koxy, substituted C, to C3 thioal koxy, amno, C, to C3 am noal kyl,
substituted C, to C, am noal kyl, NO2, C to C3 perfluoroal kyl, 5 nenbered
het erocyclic ring containing 1 to 3 heteroatons, COR OCOR, or NRECOR 10 R
is H C to C3 alkyl, substituted C, 1% C3 al kyl, aryl, substituted aryl,

C, to C al koxy, substituted C, to C, al koxy, C, to C, am noal kyl, or
substituted C, to C3 aminoalkyl; REis H C, to C alkyl, or substituted C,
to C3 alkyl; Y and Z are |ndeﬂﬁgdent substi gyent s taken fron1the group
including H, 15 halogen 0 & 4l koxy, C, to C3 alkyl, or C, to
C3 thioal koxy; or RS is a five i Plng wth 1, 2, or 3

het ercatons fromthe group P i 5, SO | S02 or NR6 and contai ni ng

one or two independent substit 2 yeyp including H halogen,

CN, NO2, am no, and C, toC3aIkyI or” C, C3 20 al koxy; R6 is H or C,
to C3 aI kyl; or pharmaceutically acceptable salt thereof. O her preferred
conpounds are those of Formula I -12 R R RR~-ONOR4A Rs | wherein: R

= RZ and are selected fromthe group WRich includes C, to C3 al kyl,
substituted C, to C3 al kyl, spirocyclic alkyl constructed by fusing R and
R2 to forma 5 3 to 6 rrenbered spirocyclic ring; R3is H OH NHZ C, to C6
al kyl, dr subst iNant et aC, (Geon@6 Pateky | DE CBRBR6 IR-CAS104;22873)t elafmedltay! , or C,
to C al kOX1¥d 10 R is. H_hal oggn, CN, N2, C to C alkyl substi t ut ed C
to C al kylHigazoberzougzinpes, -8 (& A5, SRk CBeP@x@‘n‘gr%%y,suql?S s a

di substit utmdfolaﬁmnmeaemrngumtai aixRllytich@asStdpsited tiyeilirinain ARE (Br&S Shown
below x 3 4" Y 5 \ 15 X is taken fromthe group including haI ogen, CN,

C. to C3 al Westylharmaed 5 Hhiyrs> () cMorpreestlye mumberor| nejants .grenber ed
het | 1 t Y
et erocyc l?oﬁﬂfgr@ £0WR5R0ID, ch{i‘st}lt Eg \ﬁf)@ﬁf‘a ) cﬁxrﬁ&oqﬁ@%on%??%ngg’g i s

a substituent fromthe group inclu
al koxy,10C, and Wenzoxhiiyi2-ong; sich aSTompowral €bapd (20ascinhiBfors f HIM se@ergenber ed

ring wwth the structure

trahscripta
M Me Br M Me
N / O
< > </
N \ I o} N/L (e}
M N . H

Cl




-13 X Uis O S or NRG, R6is H or C to C alkyl, or C, to C4 CQal kyl ;
X is fromthe group including halogen, CN, NO2, or C, to C3 al kyl and C,
to C3 al koxy, provided that when Uis NRs, then X is not CN, Y is from
the group including Hand C, to C, al k_y7|; or RSis a six nmenbered ring with
the structure: ~, i~ 1 OX is Nor CXZ;"XZ is halogen, CN, al koxy, or NOZ;
or pharmaceutically acceptable salt thereof Further preferred conpounds are
those of Formula |l R RZ RS ~Ol~ ~ NORa R3 15 wherein: R = R - and are
sel ected fromthegngr \sChy 1 gl |EOC, ' | :
constructed by fusing o%d%mmfoﬂ?%ﬂnqg%gaﬂgn%&%g% |e{r)§)c€$c%<r¥ll€atﬁ ng R3 is
H OH NH2, sesgtuentybsFhet arommtipesubstitnenty pQORE;to be TfitiRxl fg e fEsultant C3

al kyl, or C, XYi...R4_is _H_hal ogen, NQO2, , or C to C alkyl; RS
is a di substcf)’%qg?@gs zéeengge%cém}rgi A% FEQHFSIORF %rﬁccltpﬁ’é g’ﬁﬁ@f}lﬁo’fsué daye hrgpdy as
shown bel owstrbctaraB'divétsitySwhi¢hi may adomsist 0O il Sulstianed ipa] udierarabogen, CN,

nmet hoxy, _NO2,. ar 2dthi azcil e; YisHorF; 10 or Rs is a five nenbered ring with
the strudt uPkostiuted heteroaryl group.

Description of the Invention

This invention provides compounds of Formula (I):

. R R?
R

T %

S N/&O

4

R I3
R
I

10 wherein:
R' and R’ are independent substituents selected from the group of H, C, to C
alky}, substituted C, to C, alkyl, C, to C, alkenyl, substituted C, to C, alkenyl, C, to
Cs alkynyl, substituted C, to C, alkynyl, C, to C, cycloalkyl, substituted C; to G,
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, CORA, or
15 NRPCORA
' or R' and R? are fused to form:
a) an optionally substituted 3 to 8 membered spirocyclic alkyl Ting;
b) an optionally substituted 3 to 8 membered spirocyclic alkenyi; or
c) an optionally substituted 3 to 8 membered heterocyclic ring containing
20 one to three heteroatoms from the group including O, S and N; the spirocyclic rings of
a), b) and c) being optionally substituted by from 1 to 4 groups selécted from fluorine,
C, to C; alkyl, C, to Cs alkoxy, C, to C, thioalkyl, -CF,, -OH, -CN, NH,, -NH(C, to C,
alkyl), or -N(C, to C, alky1),;



Y UUis O S, or NH X is halogen, CN, or NO2, provided that when Uis
NR6, X is not CN, 15 Y is Hor C, to C4 alkyl and pharmaceutically
acceptabl e salts. The conmpounds of this invention may contain an asymetric
carbon atom and sonme of the conpounds of this invention nay contain one or
nore asymetric centers and may thus-di-ve rise to optical isoners and

di astereoners. Wile shown wi thout 20 respect to stereochem stry in Fornula
|, the present invention includes such optical isoners and di astereoners;

as well as the Ragew 0, apt ~oner,i cal | re. R.and S

st er eoi soners; gsqﬁeg} F:‘ gors]é’o{]%g’rgu‘rﬁn%tﬁ‘fgégo 3%1%3’ ﬁygﬁﬁbsggﬁde% sthrers and
phar maceut iG alkoxy ambetfthad|G; ts &), klkoxy) @, @01, anyinoalkyl, r Biestigsd T, & &yl " 1S
used herein to ei_er to both straight- and branched-chain saturated

al i phatic RPBCYbon groups having one to eight carbon atons, preferably
one to six carbon atons; "al kenyl" is intended to include both straight-
and branched-chain al kyl group with at | east one carbon-carbon doubl e bond
and two3to 5 ei &hﬂs%e@:ﬁ@@:&lﬂ(ﬂmﬁsubﬁ@t&@bﬂoﬁsml;to si x carbon atomns;

"al kynyl " groupgpb & 1 n { trAi -8 ranched-chain

al kyl group wit gstmn(ggétﬁﬁgndéq%a%%ﬁ%l-’ g"gors oﬁedt(?'itglrééag(gﬂgzgﬂgﬂf’ ¥o ei ght
car bon at omsbstipitetf @ rta ki ylkenyd, allyngl, «r snbstinaed sikpiys, CORE terns "substituted

al kyl ", "substi | kenyl ", “and, " i tuted al kynyl" ref | kyl
2 kenyl . andal Byt G o RRReutt Crin Sl 67 SR srlo, R0
subst t uents sGkpCiBgiie@ D) ke, SkeYD o, RECYdhiithalia] A9 SRbsrfhbe é]_%o &2, amino,

aryl, heterocyclic, substituted aryl, subStituted heterocyclit) al koxy,
aryl ox>1,0 samdioaliybed al kyl oxy, al kyl carbonyl, al kyl carboxy, al kyl am no,

arylthio. Theseps t4] t e, att ed.tq an arban of al kyl,
al kenyl, or al k;l}n%?%’gﬂraygg&p%\%g‘ {oﬁéa&a q’esugftﬁ'étfﬂﬁeﬁ? &tgg’é}t pkyds a stable
chemi cal nor edbtitufed allymyl, € o Caalkbiy, ssbstitiesd Qetoed ulkdky] &hib, tPtoat), aromatic

syst em whi ¢h. e a,single ring aqr tiple aromatic rings fused or

| i nked togéfnﬁne%%gogﬂ‘l?ﬁn?%g?l H’télﬁl”@ﬁ%cl e part of the fused or linked rings
forms the conj upéiseeleattdffBhiaforyySt em The aryl groups include but not
limted to phenyl, naphthyl, biphenyl, anthryl, tetrohydronaphthyl,
phenantfryl . 208The Reis itisginted benaeneging confaisting the substituphts X5 Yj arglt def i ned
havi ng one ztQ shtd betsdpst i tuents fromthe group including hal ogen, CN, OH,
NQz, am no, al kyl, cycloal kyl, al kenyl, al kynyl, al koxy, aryl oxy,
substituted al kyl oxy, al kyl carbonyl X gl kyl carboxy, al kyl am no, or arylthio.
The term "heterocyclic" is used her \ﬁ describe a stable 4- to :

7- menbered 25 rnonocyclic or a st mujiti cyclic heterocyclic ring which
is saturated, partially unsaturatedXxQr turated, and which consists of
carbon atonms and fromone to four hetéeroafons selected fromthe group
including N, O and S atons. The N and S atons may be oxidi zed. The

het er ocycl i‘”@e‘ielnhg al so includes any multicyclic ri.ng in which any of above
defined heteroc i I L . Vi NG ~T, -16 heterocyclic
ring may be attgghg%eg!tﬁ% glrsltyl/lk et ?lgcg%éggn% %?O%é‘r %Ihbag) o?ﬁ Q%YIO\S/‘i‘bﬁgﬁmﬁhe

resul t 3kt & rteiéh wlieli dkenybrsubsititsd slkertyl,ealkyBiyt, hsubstiteted @fghilc @reups i ncl ude,

for exanpl gy t furan~ piperidi nyl . perazinyl, 2-oxopiperidinyl,
azepi nyl , %‘&‘?’?ﬁd‘*ﬁ?ﬁgﬁ’e‘?’ @m%dgzc‘i‘;"%f‘?’ gy@/acin hidglloxy; ﬁ%sﬁmﬁfﬁlr EmtRiGy!

pyri dazi ny thioalisxy pdryinp, 6, foSyenzindayily], substinfted CNyJ C, AdieAN1, NaKi B0kl ny!

t hi enyl, fﬁéﬁl’ beq&gfgra%yl, benzothienylh t hi anor phol i nyl

t hi anor phol RFHIUERGRIEY P P8 & merAbered RARTPRIEINTing comigining rlnto 3 atoms,ed

het er ocycl COR® ocoReorhatEeioRPt 0 describe the heterocyclic just defined
havi ng one to four substituents selected fromthe group which includes

hal ogen, CN, OH, NO2, am no, alkyl, substituted al kyl, cycloal kyl, al kenyl,
10 substituted al kenyl, al kynyl, al koxy, aryloxy, substituted al kyl oxy,

al kyl car bonyl, al kyl carboxy, al kylam no, or arylthio. The term "al koxy" is
used herein to refer to the OR group, where Ris alkyl or substituted

al kyl. The term "aryl oxy" is used herein to refer to the OR group, where R
is aryl or substituted aryl. The term "al kyl carbonyl” is used herein to
refer to the RCO group, where Ris alkyl or 15 substituted alkyl. The term
"al kyl carboxy" is used herein to refer to the COOR group, where R is alkyl
or substituted al kyl. The term "am noal kyl" refers to both secondary and
tertiary am nes wherein the al kyl or substituted al kyl groups, containing
one to eight carbon atons, which may be either sane or different and the
point of attachnment is on the nitrogen atom The term "hal ogen" refers to
C, Br, F, 20 or |I. The compounds of the present invention can be used in
the formof salts derived from pharnmaceutically or physiologically
acceptabl e acids or bases. These salts include, but are not Iimted to, the

I




-17 This invention includes pharnmaceutical conpositions conprising one or
nore conpounds of this invention and a pharmaceutically acceptable carrier
or excipient. The invention also includes nmethods of treatnent which
conprise admnistering to a mammal a pharmaceutically effective anount of
one or nore conpounds as described 5 above as antagonists of the

progest erone receptor. The progesterone receptor antagonists of this

i nvention, used alone or in conbination, can be utilized in nethods of

contraception angb re n n r, prevent.ion qf beni gn and.mal i gnant
neopl asti c disegge%qgﬁgéP?;gﬁﬁgggmgﬁ%Ph ‘8é§6§8ﬁ&$ﬁdwgﬂﬁwg?ﬁa$e tfcal
conposi ti ong, alkoky)webdtinasl Cnel OPskéyeCl keat smirbalk, anshbetuted €y aptd,on of
uterine nmyonetrial fibroids, endonmetriosis, benign prostatic hypertrophy;
carci nomas #R¥dEnocar ci nomas of the endonetrium ovary, breast, colon
prostate, pitui tRY ¥y TR} OIS For 3kiftdd’t, thef, fiRpe- dependent tunors.

Addi tional uses of the present progesterone feceptor antagonists include
t he synchroni zat YomdoZ arhéndgpendemt suhstitiants takek frobt thahgnoup heclobngdlinds ar e

enpl oyed fo utilities e conbined with e nor e
phar maceut i fé%{{’%%’ g@?é&’a T’émt%t"r“rn?aé%ﬂ’ %Y@t?%?’%’ht g fo ?é)laﬁ\ggita?ﬁ%ﬂé? ol vents,

di | uent s anthidali®xljdee, and nmay be administered orally in such forms as
tabl ets, capsules, dispersjble powders, granules, suspensi ons

) or
contai ni ng, for Bxangtds 2fiveRT sikgsmbered sing yvithod, 35 o} beraatpmg fiogethe, syrups
cont ai ni ng, ofQk iBel , Ogdhyr § ¥ S i [, X1 IS

cont ai ni ng, gﬂ:ooé_ lexggrgz’ g),’ t71?’r%én”1 gg‘bg’?qg% %Tgi %%&?%’t‘%%‘gl#g%dm?%nﬁ% te, or

par ent et@l | substtueniefrowitha phuminelpding H, hileganaGNeNEg latinopars! ©yrto €4slkghsi ons
contai ning kr : . 5% su Ad] Rt in an isotonic nmedium
Such pharnagéﬁg%%gg&%fgﬁggé?ﬁgﬁg%ﬁhéagdﬁ §ﬁﬁ?@$%W exanpl e, from about 25 to
about 90% of theRaGtH,\@ tb 0y kg, eutistituredatytbid) atkyrrylj dubstitiied 684,/¢,ab, nore

usual |y 25 hetyeen out 5% an 0% by wejght, The effective dosage of
active ingr ﬂ?lgﬁ’f  SHPTH “é’gc/rrﬁ’y&/"‘glf(?‘ydép@néi ?fﬁ‘“ﬂﬂnl’lh%r sphstitpied Carto Conpound
enpl oyed, t&gingRger; of administration and the severity of the condition
being treated. However, in %eneral,_satisfactory results are obtai ned when
the conpbunds ofR} isdL,iGrtehi dllon, asebstitniadG,do 65 eliylat a dai |y dosage of from
about 0.5  -18 paoy (?_lé 0‘38%1@/ kg of animal body wei ght, preferably given
in divided doses two o’fou? fhres a day, or in a sustained release form
For nost | arge nemkainsacedtiosilyt eataptablbodalt yhefkadage is from about 1 to 100 ny,
preferably fromabout 2 to 8 .. Posage .for suitable for internal use
conprise from ab%ﬁgnﬁq ?501{‘?9“38*0"%5 Byvent 8%‘&@@%%@%{5’8@% inintimte
adm xture with a solid or liquid pharmaceutdcal |y acceptable carrier. This
dosage regi nen may be adj usted g provl e optinmal therapeutic response.
For exanpl e, several divided d A agm ni stered daily or the dose
may be proportionally reduced as
t herapeutic situation. 10 These actylvs pE @ds may be adm nistered orally
as well as by intravenous, intra ul ar,| or Subcutaneous routes. Solid
carriers include starch, |actose, i cal ciRfm phosphate, nicrocrystalline

cel lul ose, sucrose and kaolin, while liquid carriers include sterile water,
pol yet hyl ene gl ycols, non-ionic surfactlants and edible oils such as corn,
peanut 2md sesanwhétihs, as are appropriate to the nature of the active 15
ingredient and the particul ar formof adm nistration desired. Adjuvents

customarily enplBy&dH F1tRCppEpasistiBiedof: fhSrsralieduts dauCscovaiveivti ons may
be advant agamutuled 001y AeS oyl | BlRhhd AYE Mo BT LAGAARN! S
preserving agents, and antioxidants, for exanple, vitamn'E, ascorbic acid,
BHT and BHAhetgmeydlic<F@RY, etNBAGPR&ceut i cal conpositions from the standpoint
of ease of 20 preparation and adm nistration are solid conpositions,
particularly tablets and hardfilled or liquid-filled capsules. O al

adm ni stration of the conpounds is preferred. These active conpounds may

al so be adm ni stered parenterally or intraperitoneally. Solutions or
suspensi ons of these active conmpounds as a free base or pharnmacol ogically
acceptabl e salt can be prepared in water suitably mxed with a 25
surfactant such as hydroxypropyl cellul ose. D spersions can al so be prepared

in glycerol, liquid, polyethylene glycols and m xtures thereof in oils.
Under ordinary conditions of storage and use, these preparations contain a
preservative to prevent the growh of m croorgani sns. -19 The

phar maceutical forns suitable for injectable use include sterile agueous
sol utions or dispersions and sterile powders 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

I L -, o, ' I T N = Y L Y o . )



ArBr, Pd(Ph3P~4) Na2C03 DMFJH20, 85 degrees C, N2 As denonstrated in Schene
|, the conpounds of this invention are generally prepared by enpl oying the
suitabl e coupling reaction as a final step. An appropriately substituted
ortho-am no benzoic acid or its derivatjves such as ethyl ester (X = Br, I,
Cl, or a latent coupling precursor such as al koxy group which can be
converted into -21 OIf group suitable in the coupling reaction.)
was treated with a suitable organo netallic reagent, e.g. Gignard reagent,
i n appropriate nRhRIEG, o SphikebbsikiicaIT, karc] g, Buto O liken sl THF or
ether to giﬁe Oét t10- am no carbingl 2 under an 1nert atnosphere such as
argon or ni Cr&yenatgnyl £ teCy eyciagliod. subptitites Gy te C; Ry eloplictl omyl subsfitufedcar bi nol

2 toyield ) @6 A%Aic2s BB Sted hbtSr : A eLgdaby a condensi ng agent
such as car E%Eyl dii ?n 1clcélszol e, ep osSené,’ dlﬁéﬁ)ﬁi)&?{cgr&gwat e, or

di et hyl carbéhate in a suitable nonprotic solvent such as THF at
t enperat ures rangi sromroomtenperature to 65 C._ The aryl ation, of
benzox az%I n- 2- oneg t% aflﬁn%élfe 9 f%rghnppbt c’f’ﬁﬁf’ él(ﬁ'g?f %tWF%H@C%%@FYﬂﬁ

reactions i nog,utibstigut&ll gpitocycliStalifyl] @ofistiacted 89 FusiddRS &nd RAES FopdS: 846 10

comonl y perfoli)rreg in the Br esence of transition netallic catalyst, e.g.,
pal | adi um o CHPHRE SPEN PR SPEPFYRIG Rkemd sonstmeted ibyahsing R .agd R’F, P,

|, 1" bi s(di phgRyd PRPS RtnbR) e, [ ' J phosphi nQ) et hane or
pal | adi um salt such as alepgg?%agtgg? ’tse‘.ssjﬁbﬁ%fejyr’%{aﬁf%c Sg‘Fﬁﬁﬂ’P%}“&%Hdi tion,
an appr opr i BY &sjngsRband Rutoefdrmiacl ¢w ghmémimredesimonyclic ing, spircydlichaiani ¢ aci d,
aryl st apnan | £ZkNCxCO wnd,. is 15 coupled with benzoxazinones 3 to
gi ve 4. ﬂ?f gongglgcé&il’gy rqésé N f“}r]&o hé® Fumc? ﬁoﬁ,gpﬁél%e{?mﬁ?vch%@@gtﬁées

i ncl ude but conttinihg bid @thie® hatOdhtos BoEAhS @rvap SnchRB U/R &R ROQBL RO assi um
phosphat e, barium c%lionate, pot assi.um acetate, or cesi um fluori de. The

most comonfRreRElg vesrtrRIcter b dusing Baend dhista fmuaed ltee 8z BromberIVF,
I sopr opanol spifoeydlie Ridg afdl beihing B0 Bl Bhterodfofls FRGn e gfo iﬁ&lH&iﬁ ¢f any one

of 20 these_solvent and water. The coupli ng reaction i enera gy’execut ed
under an i nered N thsspiseqyelicuings raadebytisineR and BY ping gitiochalypabedtufees r angi ng

fromro t tur i | oipt.o h ol venf or solvent system
or mi xtﬁne.wé}e?%giggfgﬁ%uﬁ’ééa%t%ﬁ%%@g 8‘2%\’/@? foe(f&‘ %“ﬂﬁoé'aforgsé Shifrite Csuch as

bor oni ¢ aci Wioalklyt; KCEarOMe CHO NP, 6NH(C] 1 GRRLFDPEORIE Ab e, glkgHL T ophile, e.g.,
aryl brom de or S@r%ﬁ? igdiéﬁqu, to_glli el d 4 enpl oying the” coupling reaction
condition as destr 1 &by alkyirpibstifaed G de faellh and, ssbititited Eyb 4T the

ef fected byClslradyl Qebsauddt tal ] . ent . n-RBuLi, in a
nonprotic sol .ventyl such as d‘lll—tllgzr%%hg)tﬁﬂ’g?' o(%l %ﬁv\l/go I%’gﬁusgﬁ%ﬁ?tg%q ﬁ%%:;leacti on
sol uti on wi¥®neallkyli t abl e el ectrophile such as trinethyl borate, - 22

triisopgpopyl borgtey ?i t%hfé_ggyg % P2 nt,, or. zinc chloride at
t enperatures ran i_lng’ Fon? ( b %&bféﬁl‘eggqﬁoeﬁb%%ét ure under an inert
at nospher e such Rigs Hy Qb NBL;, @ tor@adkyl, stbdtiaured Cato C, alkyl, C, to C, alkenyl,
substituted C, to C; alkenyl, alkyny), or substituted alkynyl, CORS:;
R®is H, C, to C, alkyl, substituted C, to C, alkyl, aryl, substituted aryl, C, to
C, alkoxy, substituted C, to C, alkoxy, C, to C, aminoalkyl, or substituted C, to C,
25  aminoalkyl;

R*is H, halogen, CN, NO,, C, to Cs alkyl, substituted C, to C; alkyl, C, to C,
alkoxy, substituted C, to C alkoxy, amino, C, to Cs aminoalkyl, or .substitutcd C, to
C; aminoalkyl;



1 (lI) RROCOX (2) RwBr, THF, rt, N2 KO-C4H9, THF 6 )R Schene |a
illustrates an alternative approach | eading to the benzoxazi nones 3. Thus,
an appropriate aniline |I is protected with a suitable al koxy carbonyl
protective group including but not Iinmited to allyloxy carbonyl, t-butoxy
carbonyl, benzoxy carbonyl, ethoxy ca'r]t}o'nyl, or net hoxy carbonyl in a

sui tabl e sol vent such as THF, 10 acetonitrile, with or wthout presence of
a base either as a catalyst or as an acid scavenger. The protected aniline
is then treated w h Risabiihadd SenSnd e BhAlE (e SRARERAsSHOP 38 7049200
lithiumagent or Grignard reagent in Che sane fashion as to prepare
conpound 2 skovgibelow:he carbinol 6. The treatment of 6 with a suitable base
such as potassiumt-butoxide, n-butyk Iithium potassium hydroxide in an
appropriate 15 solvent such as tol uengs# F, al cohol under an inert

at nosphere such as nitrogen or argq(g_f;t tfhe tenperature ranging fromroom
tenperature to the boiling point of | evant solvent to afford
benzoxazi nones 3. - 23 Schene | i bes the procedures to prepare
benzoxazi nones bearing two different substituents at position-4. The

Wi nreb am de 8 I ﬁa@% jage S t - i satoic
anhydride 7 \Ahenxfigttaagt@%g&ﬂ\?\npﬁ]%%u? 1%3‘%1 net hyl e%@é’%l {%(r:ﬁ ﬂgﬁh§%g§ﬁﬁdori de
salt in & pfott & adiykeht tostcilkery, srtistititad C5toj Soplkomyarihl todt, thefalkoxy,under an
i nert atnos . h, a . r.nitragen upli.ng o m Lth an
aryl el ectrgﬁl{@’(@g‘cw gﬁﬁ{a{%ﬁo xgb?rgfﬁl?’tehgc} & cg)gl “g)ra %gtsgﬁﬁgﬁtgg?oqﬁi e 9 can
be ef f ect edainjnoelipl, Di,N0, @ C,)peifuetoatkyl) 5| menberedadRterayclic/fily aéntabhiapki , Stille

coupling procedure in [l ar fashion as described for the preparation of
benzoxazi noFPe%h%‘?m“I‘P’é‘%Mt’ O@%P%@%;de 9 with organo netallic

conmpounds, 10 e.g., alkyllithium alkynyllithium aryllithium or their
Gignard counter art in a nonprotic solvent such as THF or ether under an
i nert atlfospher eRsisdh Gstods; gyl rbstituieddgetn Grtalkyy, @rylt snbstitoted tagrip@y tat ur e

affords am Ny efS| 0 etone. 1Q. t.0_car,hi.nol n be
effected byagﬁgg%%ﬁ?&lgﬂtmfg‘ yﬂ {:halgér}(yb?ggong %}rﬁ\;]tng%iﬁltorr Se“é’f;{étﬁfeds‘i]i(]:‘ﬁc(gs al kyl,
al kynyl , or aminghlk@; i gnard conpound in a nonprotic solvent such as THF 15 or

et her under an ipgr nosphere such as argan or nitrogen at -78 C to room
tenperature. Con eﬁsé*’g%t%@ﬂlz@flo‘?fé‘%ﬁmf"g(gé‘iggiﬂgl'l; 11 can also be effected by
reduction of ketgnmdor e itfepdflichOsubfiftudn®y RkEP oD kiRt grogg iﬂcﬁud&ﬁ%r}ﬂ. an
appropri ate reducing reagent such as |ithium al um nunthydride, 3odi um

bor ohydi? dehtlpgea, SN NabiCe ta b} alseny, Sulele; akylrorC, totthdhioalsexyanhydr ous al cohol
under an ingrt atnmosphere in the 20 tenperature ranging from0O Cto the
boiling point of the solvent. Ring closure of carbinol 11 to produce the
conmpounds of t hiR’ isnviivetdreix mambéred Angwithllj 3hed Midrbateasn enshegraagent s such

as carbonyl di  ni dazo ) , _di met.,hyl carbonate, or diethylcarbonate in
a suitable %Wpﬁ%éé&%ﬁt&gﬁ%ﬁngyﬁtﬁﬁ ngon¢ QR et idepeadent SHBRMESr om r oom
tenper at ur e frof thégioup &lluding H,haloped) @R NG, datifdlanVeNEEIEa ! or €8bIEX
20  alkoxy;
R®is H, or C, to C, alkyl;

or pharmaceutically acceptable salt thereof.

Other preferred compounds are those of Formula [



O 'O ArB(OH) 2, Pd(Ph3P}4, Na2C03 DwWw~1H20, 85 degrees C, N2 R6Li or R6MgX,
THF, -78 degrees Cto rt R~-MgX, -78 degrees Cto rt, N2 CDI or triphosgene,
THF, O degrees Cto 65 degrees CKO~O O'0O Alternatively, ortho-am no

ket one 10 can be prepared by treatnent of ortho am no benzonitrile 14 with
an organo netal lic conpound such as orlgano lithium Rz 8 mreagent or
Gingard reagent in a suitable solvent such as THF or ether under an inert

9 - 25 atnosphere such as argon or nitrogen at tenperatures ranging
from-78 Cto roomtenperature as illustrated in Schene I11. Benzonitrile
14 can be readily prepared froman a fReprjftely substituted benzonitrile

such as bronobenzonitrile 13 udfng
Stille or Suzuki protocol carried
for the preparation of the Winreb .

Pd(0), DMe/H20,N2 z it~Li or R6MyX, ;U dedﬁeesOC Schene N depicts an
approach to prepare benzoxazinoneéqmﬁth &I ow 10 perfluoroal kyl substituent
at position-4, e.g. R6 is trifluorornethyl group. An appropriately
substituted chloroaniline 15 was protedted with a suitable protective
reagent such as p&¥§hoyl chloride or di-tert-butyl pyrocarbonate to give
protected aniline in a suitable solvent such as acetonitrile, acetone,
TIC, methyl ene cRl srRtend are selavtedt fivre thé geompvehich Shelldea <Mt Oy kikge chl ori de

and wat er under {nert 15 atnosphere such as argon or nitrogen at
t enper at ur e¥* F%H‘%? r¢g B ?:é) Frli%l’ ePIogY "%ﬁ a[‘f.yl gonsimigred hyauging & §%RI @gﬁ%ai um

car bonat#, sagﬁmeanbg@atglhmagmﬂ,ﬁng,r pot assi um car bonate may be needed when

the reaction produces an acid as a side-groduct such as
R"is H, OH, NH,, C, to C; alkyl, or substituted C, to C, alkyl, CORS;

ahl e coupling reaction such as
n awsimlar 5 fashion as descri bed
9 _&Schene |11 ArBf OH?2. Na2C03

RCis H, C, to C, alkyl, or C, to C, alkoxy;

10 R’ is H, halogen, CN, NO,, C, to C, alkyl, substituted C, to C, alkyl, C, to C,
alkoxy, or substituted C, to C, alkoxy;
R’ is a disubstituted benzene ring containing the substituents X, and Y

as shown below:

X
3
7
T |
5 N ,_\;
15 X 1s taken from the group including halogen, CN, C, to C, alkoxy, C, to C,

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

R®is a five membered ring with the structure



- 26 hydrochloride. Treatnent of 16 with an appropriate alkyllithium such
as nbutyllithiumor s-butyllithiumfollowed by reaction with a | ow

per fl uorocarboxy derivatives, e.g., trifluoroacetyl chloride,
1-(trifluoroacetyl)-imdazole, or ethyl trifluoroacetate in a nonprotic

sol vent such as ether or THF under ar Priert at nosphere 5 such as argon or
nitrogen at -78 C to anbient tenperature gives the protective orthoam no
ket ones. Subsequent renoval of the protecting group can be effected by
reaction of protected am no ketones with a suitable acid such as TFA, 3N
aqueous hydrochl oride solution in a sWtable solvent such as nethyl ene
chloride or water at 0 Cto boiling pod of the solvent to afford

ort ho-am no ketone 17. The preparatidﬁlg?\>p 6- chl or obenzoxazi nones 19 from
17 can be acconplished in the samgé—fashi qf descri bed for the synthesis
of benzoxazi none 12 from ket one 10. #n f 19 with an aryl group to
yield the conpounds of this invention, 12 shown in schene IV can be
effected by a nLﬁﬁﬁéff% ex catalyzed coupling reaction. The palladi um
catal ysts proved not’ To be’an efficient catalyst in this coupling process.
The coupling reaRtis Hporl® to T, 4iyMbit (), taiT, @apslkys i ate aryl boronic acid can be
acconpl i shed ind%he reience of a . sujtable base such as potassi um phosphate
and a catal yst 1§iToRB10e grpug Anqlyding Ralegex CNeNG,, o5 Chite ke Rlkgloandl @xtoof  dppe,
dppf, Ors £ ARG POGRBRNNRGheFis IS HEPRRHaY cised sol vents In the
reaction include dioxane or THF. The coupling reaction is generally

execut ed under a¥ i fremtthegrovsishludiag $Laid Gdo A% elkplgen or argon at

t enperatureg rangi ng 20 from anbient tenperature to 95 C -27 Schenme 'V
(CH3) 3CCCC1, Na2C03 CHC13, H20, rt, N2 ( 1 )'n-BuLi, THF, -78 degrees Cto
0 degrees C R6COXis dix frizinbaidd il withAR: sthidturd: et | ux R~Li or R-MgX, THF, -78
degrees Cto rt CD or triphosgene, THF, 0 degrres Cto 65 degrees C
ArB(OH) 2, N (dppf)Cl2, K3P04 di oxaneg*RS degrees C, N2 As illustrated in
Schene V, the conpounds 6 or 12 c rther derivatized at position-1
vi a nunerous approaches |leading tdq a. valji ety of novel cyclocarbanate
derivatives including 1-alkyl, 1- i ed® al kyl, 1-carbonyl,
1-substituted carbonyl, 1-carboxy, S ed 1-carboxy derivatives. For
exanpl es, al kyl or substituted al kyl derivatives 20 can be forned by

treat mepyy of caq@qgﬁgﬁcgg or 6 with a suitable base R5 CI R3 ~ H.O Rz 16

- 28 such as sodium hydride in suitable solvent such as DVF under an inert
at nospher e such Xds balggen, @, atkdxypga¥Of ol | owed by addition of an appropriate

el ectrophile such_as al kyl .or substituted al kyl brom de, iodide, or
triflate. Such §IPE¥W§?GB¥% iaB‘E'FPBﬁCEE“ 8&6“8?

Further preferred compounds are those of Formula I

] R R?
R
D
(PN
4
R ||?3

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




at position-1 can al so be effected using biphasic conditions as indicated
in schene V5 in which alkylation is executed using a bi phasic catal yst
such as tributylammoni um bromi de in a suitable solvent such as
acetonitrile. Another exanple of this_type of nodification includes, but is
~not limted to, the one depicted in séhene V where heating 12 or 6 with
triethyl orthoformate affords 1-substituted derivatives of conpound 12 or
6. Schene V RX, NaH, DMF or RX, K2C03, CH3CN, Bu4NH or CH(CEt), heat RCOX,
CH3CN, DMAP 20 QC%HF@,’tOI@E‘lkyI'dF?II'f:JtC%g.lk%;(y;lo 22 12 or 6 (R-R) -29
The acyl ation or carboxylation of the conmpound 12 or 6 at position-1 to

‘gi ve conpound 2R‘isH, Hadogen D), GNebf@do Eglallsyl; t r eat ment of 12 or 6 with a

i tabl | ati . l.at i t . h i -t-hut [ b t
"n the pr osence s d SPARIE BaeRE AL i et R W S Tan o

sol vent suchowmabae®tonitrile under an inert 5 ~ atnosphere such as argon or
nitrogen. The am nation of position-1 g(f conpound 12 or 6 to give 22 can be
acconpl i shed using a suitable am natin .| eagent such as chloroamne in the
presence of a suitable base, such ag ium hydride, in a suitable solvent,
such as THF or diethyl ether, follgwing Iffterature procedures (Metlesics et
al. ,h Og. Chem 30, 1311(1965).) M E1l

2- (2- A. wi no- 5- br onophenyl ) pr opan- 2- of soffuti on of 2-am no-5-bronobenzoic
acid (16g, 46 mol) in dry THF (200 nL) was treated at -78 C under nitrogen
wi th a sol uti on 3dfis makeh \framagire groum idduding rhalbgeri, ICt hethokR. RO o90- L, 270
mmol ). The reactj.on mxture was slowy warned to anbi ent tenperature, kept
stirring for 48 8291% under nitrogen and then poured into a cold 0.5 N
aqueous hydrochhofsipdg isol uti on (300 nL). The m xture was neutralized with
aqueous 1 N sodi um hydroxide solution and ethyl acetate (300 nlL) was added.
The organic | ayer was separated and aqueous | ayer was extracted wth 20

et hyl etate (3x100 nL). The conbined organic |ayers were washed with
brine and dried (MyS04). After renoval of solvent in vacuo, the residue was
purified by a siR’icefigahethbasiringhwidnat egucaptty (hexane: et hyl acetate/3:2) to
gi ve 2-(2-am no-5bronophenyl ) propan-2-gf as off white solid (6g, 57%: np
62-63 C; . "HNWR (CDA3) S 7.19 (d, 1g~J= 2.3 Hz), 7.12 (dd, 1H, J= 8.4,
2.3 Hz), 6.51 (d, 1H, J= 8.4 y:

UisO, S, or NH,
X’ is halogen, CN, or NO,, provided that when U is NR®, X’ is not CN;
15 Y’ isH or C, to C, alkyl

and pharmaceutically acceptable salts.

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

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

o

pharmaceutically acceptable salts thereof.



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

6- Brono- 4, 4- di net hyl - 1, 4- di hydr o- benzo[d] [1, 3] ogazi n-2-one -30 To a

sol ution of 2-(2-am no-5-bronmophenyl)propan-2-of (18g, 78 nmmol) in dry THF
(150 n) was added 1, 1'-carbonyldiim dazole (15.5g, 94 nmol) under
nitrogen. The reaction solution was hddted at 50 C overnight. The sol vent
was renoved in vacuo and the residue was dissolved in ethyl acetate ( 100
m.). The 5 solution was washed with 1 N aqgueous hydrochl oride sol ution

2x40 mL), brin and dr.i.ed ter olvent in
\(/a)éuo 6) br orrID erh%% %1}%/1 -l‘c.’Lu%f'dch fﬂ%&e%gﬁc’zsgftﬁf@ﬂg@] 6‘39:%8“%5‘1'8 aéswa\s{ I
obt ai ned assasuratbd hlgphand hylirGcAcbog, gr&(j;@%ivmgfbnél%@ﬁ&a@on atﬂmNVBr @ﬁﬁpdb) b
10.32 (s, 1H, DZQ exchangeabl e), 1 Hz), dd, 1 H,
J=28.5 2. cineH?) 51x60aﬂg:)41 tqmsy Halkgnyl 85 Antﬂged to @iluée@ b()gh stgq.lght |z_1 MPLE 3
6-10do- 4, 4- mmmma&yﬂm%@m%m onflkearbdn Elrbc%é&dbﬁb @oxﬁ%ﬁ&g pr oduct

was prepared from 2-am no- 5-i odobenzoic acid followng t rocedur es
of Exanpl e @ighisarbon atemsaprafsrably tsvol th dix cathon 90 7 atkyny i ohdvR 1§ DVGGE6) 8 10. 30

(s, 1 H = 8.4 Hz), 1.5
8 (s, %@?ﬁ*ﬂ?&wﬁgﬁb%n? Hﬂﬁ%a? i‘a“%%x'jggr%%ﬁ étg%ﬁ ‘i°“er98fi’°f‘:°r‘-¥bf”f\|oz C

39. 63 H 3trip R, bohl} arll 6. to Eighinedrbon,atod, praferdbly @vo&émxwarbﬁn%mszo EXAMPLE 4
(1, 4- D hydro-4, 4 di met hy| -ﬁéoxo 2H 3,,,1 benzoxazi n-6-yl)boronic acid To a
sol ution of 6- broKoteAms- Fupsitgsq -afky”qy ﬁ‘}‘%ﬁlt’a‘lqéeﬁli‘@[Ydi([fn@] ‘sabstitped- one ( 2g,
7.8 mol) ig hy{éfe@g@al Fik& i n hexane
(10 M 2 4 1T B glmal‘cﬁ%@%ﬁ???&%ﬁﬁm%i”%ﬁﬁF"??%H“]ﬁ 78 C
for 30 ¥ rﬁ“h&ltt@ts 3?105‘466\ rfr(y’ﬂ Hheserotn mhémgemh)gtm,e@ﬂ e@H;/\Nﬂa, dminp sarpk, opy |

borate (6. T anbi ent
t enper at ur ghegérrl qué%ge%lt%i ?ﬁ'l’lﬁ%%tﬁtgg&gt%ﬂ ﬁcrlc‘)’ 8’1‘5{ caryoéfqﬂ sé’getl‘t‘ %n (60
nm.). Ethyl dkdost elkiltadondl) alkpisarbalgeakpindinol agnhic. [Tger subauGePRapt ed, and
aqueous | ayer R\ggﬁﬁ/&o’;racte W t h eihél‘ﬂ‘ fet ate (3x60 nl). The co i ned
organi c | ay® B CHPPHh ob Atk yl, orzalkygyy] @EPYR; Pfﬁ"!@ﬁds@&at thhe sol vent
was remve%m&ry@,@b&lsgﬂg@st&a@br&ﬁgﬂég,ﬂ@&{pur| fied by a silica gel flash

e/

chromat o raphy ethyl acetate: hexan to afford (
1, 4- di h\dr o4, 4 rppyfargl Giwﬂlhc@mtob@fnlz'@ﬁazmm@cwstbom}unambda as a

20 Eéﬁéh&‘éﬂﬁ"é‘ﬁﬁ"%‘s B T i ST Sl Y

6.79 (d, 1Hpartlef the Susedd )or lfhkﬁdLnﬁgs fobing thel\&nj@&eal ai’drﬂaﬂ?s%'st(efn'\/'*ﬂe" ary$7%
EXAMPLE 5 6-( 3-Chl ‘%Bé) &nyl 4-di met hyl -1, 4-di k{g/drobenzo [ d]

[ 1, 3] oxazi FFMF§ne™ e? br @“W)"d A R]?‘E‘VE &aph biphenyl, anthryl,

6- br onD- 4, 4eglényBionxphthyl Shehdiy10- benzo[ d] [ 1, 3] oxazi n-2-one (I.Sg, 5.9
nmol ), 3- chlorophenyl pboronic acid (1.83g, 11.7 mmol),

tetraki® tri pheriie #es SHbHEYeH Al A dfermtq @1)&’1 g9 jusbdefingd ba‘mmlo)le tcafmtr sodi um
carbonate ( 2 I n t ter ; 10 niL. )
was degasse%bftg&f%s ?‘gﬁlo\%g) t %@oi%é@léaﬁgg%%én%ﬁ’d 1 r a

bl anket of qyplonlkglemlkfeoyl 3lkiyoyly sikodearyloay;t submtmecktwlky%m&ll@mt&dym o anbi ent
t enperat ure kyrl' guen d with a.saturated aqueous anmoni um chl ori de

sol ution (ZONEFoE %Wanég%’toétagt?‘!?o nL) was added and organic |ayer was
separated. The ahyeas HefysycNESis @¥dd 1R th dustdbet! dble ACBIBLEMba¥dS ML) .
The conhbined organic layers were washed with brine and dried 20 wth MySO, .
The solgﬁentm%wﬂ’én‘ifv%déﬂ? maltigyclignkpterpryclie sing uwhigln ds patniafeide gattigllp si | i ca
gel flash ffo d

6- (3chl or o%ﬁ%ﬁ%&e%ﬁﬂg%u ,(,QEX%BQV}%]Q%@ S%E%Eggﬁgéfﬁﬁﬁggﬁ SR LPRIOfMe as a
yel | ow sh dhstearehtqms grigcteg2fHm thpgfsﬁﬁ-nﬂcﬁ@dlﬁg N, |9, MyR § bR dfjje R am §1 (s,

~1H DZO 7 H J=7.9

7. 39e( 3@@%@%‘% ?3“‘1‘75% ?hg%"’tf“’iyﬁ)llf ““gé}sé’e‘“flagesfnﬁ m‘ﬁ“‘i}/ i§° 6B} 1. 68
(5 6H) Angliich @ay wf Fbove Qefitibdd GadIGEyic JHI%SQS fased®® A, ard rihg 4T 4. 84.
Found: C, 66.14, H 4.61, N, 4.71. EXAMPL

6- ( 3- Met hogy- phenyl ) - 4, 4-di net hyl -1, 4- di hydr o- benzo[ d] 1, 3]




-32 nva~in-7.-nnP Prepared according to Procedure A from

6- brono- 4, 4-di net hyl - 1, 4- di hydro benzo[d] [ 1, 3] oxazi n- 2-one and

3- met hoxyphenyl boronic acid. Yellow solid: np 164-165 C, 'H NVR (DVSO db)
s 10.3 (s, 1H), 7.56 (m 2H), 7.36 (t, 1 H J=7.89 5 Hz), 7.20 (m 2H),
6.96 (d, 1 H J = 8.88 Hz), 6.91(dd'16lH J =8.13, 2.3 5 Hz), 3.8 (s,
3H), 1.7 (s, 6H; M5 (ESI) mz 284 ([MtH +, 30%; Anal. Calc. For C'H, ~NO3:
C, 72.07, H 6.05, N, 4.94. Found: C, 70.58, H 5.73, N, 4.67 EXAWPLE 7 10

6- (2- Chl ,]g:}tnlg - di , xazin- 2-

Pr ((apar edogggtgﬁbgyénﬂga ?ég élrag ce uréeﬂei\ja% rén mh%}é%%%ﬁggﬂzﬁgﬁ ?r%gnhéwgé%lt% hygp g
benzo[ d] [ 1:&}1ba¢azsmwﬁ1mn&a chemlicdlyc hthbie opBecﬂy Ihetlemcsmlcc gwopd incWide] €orsol i d: np
181182 C, Sl 2 Mt Cal F C, 6H!CINO2: C,
66.79, H s ﬁ )te‘ﬁahé"}f"ﬁ’rf?}I(JLa‘P i P/?géfa 4 sxoniperiingl peERERAVPLE 8

6- (4- Chl or @yﬂbl@cﬁiﬂ'l) -lﬂndhz@l_kmelbﬁwbr 1p)4azﬁlmy%ﬁnmﬂyx0[;§hdiz4ny%] 9%&? y} 2- one

Prepared according to Procedure from6-brono-4, 4 i hydr 020

benzo[ d]5[ 1@}‘@5&’9}21 nerRhelingn d indolyh | opuRsianly | thiemdni sl @enmﬁlmyl,sol id: np

(o oty - 7 Ry NG gt disind oy syt by it 22 120 192
MS (ESI) miz 28%hé teMBH}substlﬁm?zl)}xetemmhc”@ahscd hExein tGdGHnBCﬁklMercGycl% 79, H,
4.90, N, 4.8 76 N, $:75 25 EXAVP %lﬁd?d%sne o

8 050 o or 46 R ing and 5 e albyritiont seibiaed i, 56 group g

sol ution thaﬂ;gérf} @m, NOH3' NOJ! &hido,baRRE NYibsBuied) akl ) aBRIAIKGE egkeam! e 35,
0.15g, 0.61 mol). in anhydrous nethanol was adde%psg%‘éumkgorohgxgal de

(0.07g,10 53@“&‘@3 aklegmyll) alkynyl.oglkexye dpdoxys hbstityted alkpilosy, slkylewbenyl, After 15

m nut es, fiyl %ﬂ”ﬂrﬁub”& rgat e Wel & h cetate (30
m.) was the cggﬁ? e organi \coﬁ?ao;e?@emggn:%%{gpétgs an gcfelg %’Jeéc()tlﬁrsél ayer was
extract ed whe OQRegroyp, veleed Rtie a(l@kaﬂsubst)mtciﬂ'aékydorﬂbwrtem dmglmyt is ayedr s were
washed with bri Aftgr re vaI of solvent,

e
the resi du@% 8H’tg° ﬁeg %n@ @sﬁ’%pr " 8‘8 r‘Brﬁrjf'Yg‘I’ uhstitptsd arylo Ghe term
1- (4-am no “31kylbb1|b6ﬁﬂ‘ blb piaemmbre& il JefRttbaRoIRES fao%hlvmresal 1sda1qu &879 58% :
' H NMR ( DVBO- d6) J = 1.4 Hz) Hz) ,
7 44 (d? 1 Sﬂ’sﬂﬂmdzal!fyle}"he t;':17239 a@‘fylmhquw 8862 haggin tcr efer 1o, the QQQRzH) 6. 68
1H, J= e . « 5 (d, 3H,
J_ 88 Hz) gﬁ)Né {(ﬁé%) I?ﬂlsz 43} (s.%?wuteﬁ aﬁ%l I(’nFI}('l%aér}%l aﬁ‘mﬁg’alw rélttll)s 'to %Oél (
1- (4-ami no-s@ondiry owng- erfidre nfytlm& Wh)a:eat hlancalky( mroaabgutu&dlalkyrmgkc)upa,nd

triph THFE d_ynd
bl aicer Jor caeps. e s pred PR ss: Ak iy drchifiel st et nd v
6- ( 3- chl or gobenytarhAem iy thd nitrogéd im0 mriszrﬂ{ Halldger? ROf&3 wc:?ﬂ?nﬁ as a

white solid (0.031 g, 91%: np 155-156 C "H NMR (DMSO-d6) 8 10.3 (s, 1H),
7.72 (P 1L 7.62 (m 2H), 7.56 1 5 (m 1 H), 7.47 (t, 1 H, J—800Hz),

7.39 (d, 1 H J 6. 82
oY ( 6 (d. 3HTE %mgg&%}ls of- t}%BR}%Q:?t %n&tgmor}a cangt} u%_éfi) I-‘? §9""(1880%§1E EXANPLE
10 20 6 (3dequrfasorp mﬂwacmxtleallyyw-mlymbghyl&br accioptalzle [adids ol b&]emgahew 2-one

P ggg;}gﬁ a%aps)ﬂm& b %J;'%opfugﬁee&iﬁr ﬁleg%%om TR il {napg‘a%%% LY P

( DIVBO d6) &ydxﬁclﬂor@samd, shﬁunc?amdz ﬂltx(urracld, ;iﬂ)nsph3n69¢1(i khd,3s the cade thay bk, 1 H J =

8. ‘81 1.H, {%I-IIZ 97d1H,J—822HZ),54(t
| H 16“ ?—f&é“‘c feigs ‘(Srﬁ"e%&c‘ xaly %ﬂd (hecinigjacidand mgdeipiarid. NSheES| ) i 2
28b ( [ M Hl 'saits1 e ERXINVREE dikalb n(e&‘lg& QiR & JndaBNERL as sodium,

1-1, 4-di hydro- benzo[ d] [ 1, 3] ogazi n- 2- one

potassium, calcium or magnesium in the form of esters, carbamates and other
conventional “pro-drug” forms, which, when administered in such form, convert to

the active moiety in vivo.



-34 Prepared from 1-(4-am no-3'-chl oro-bi phenyl -3-yl)-benzyl al cohol and
tri phosgene according to the procedure of Exanple 9. Of white solid: np
177-178 C; 'H NWR (DMSO-d6) s 10.5 (s) 1H), 7.68 (dd, 1H, J= 8.7, 1.7 Hz),
7.62 (t, 1H, J = 1.74 Hz), 7.54-7.5 (g 1 H), 7.48-7.34 (m 8H), 7.04 (d, 1
H J =8.7 H), 6.6 {s, 1 H; 5 M (E 7)'rﬂz 336 ([M+H +, 30% . EXAMPLE 12
3-(4, 4- D net hyl - 2- oxo- 1, 4-di hydr o- 2H benzo[ d]

[ 1, 3] oxazi n-6-yl)-benzonitrile (Procedure B) 10 A m xture of (

1, 4- di hydr o- 4, 4- ghigBhRition’mRiQes : ifls 0P| hdre( 2. 229,
10 mol ), 3-bronobenzonitrile (?ﬂi%a}e@gﬂm)%%ﬂmg%bhm&ggbﬁe @Icljngre

t et raki s(tr FRRRAWED ﬁf)ﬂphxnﬁer)tpmané@in%mmsuttcalﬁgqcemalﬁecmm 9r, exaipiens.odi um
carbonate ( ) 1 . water . (70 nl/15 L) was
degassed to%ﬁ%&ﬁ%@o&?&%ﬁ%{l&ﬁ %%gﬁeﬁng%lg{]g% ﬁ%rgglﬁsmémlgljtgﬁket of

ni trogen f omagnimdapharmbeeutibalyredfactivieamonnt«dfivne orvasre compashdt as duzbriiteiat
tenperature Band qu]%rl]cheg i.th a saturated aqueous anmoni um chl ori de

sol uti on ( 28PNE RS AEEFANSIS LI e progesterfp 16ROl s added and organi c | ayer was
separated. The ayneQrzek@yRy raBstof hth@mtstd ofittlid ; (%30 nL).
The conbi ned or gani ?Hfga ers__v\s\ef\g?gt Washgggl Wi tﬂkﬁé?inﬁ;gﬁ%rl\l’ %gﬁg ?’S\Aot}ﬁgwgso, .
The sol vent comematianp gaybe Hiikizgd i mathpds 198 contrdception\aad the tredtinent ind/a 20

silica gel . ch .ogr.aphy { X | .acetate/l..l) to e

3- (4, 4-di rreH%? - ﬁo%[ﬁ%}‘g‘? oi‘?‘ﬁy%?‘g@‘gﬁ?%g" ?%F%]d(‘fff‘if] osEsTifie RVl )qubé'ﬂ‘?zoni trile
as an of f whorhpoundd jadd (pharfgpce?osh) comppsitivhs DB AntantionHdRe( AR 46)nt8 10. 34
(s, 1H, ,D20 _exchangeabl e}, 8.21 (s, 1 8,02 (d, 1 H . J=8.1H), 7.79
(d, 1 H,IPJ %“‘i;‘?r?pﬁ%“?m?.%‘ro“f‘?% T&?‘%’Pﬁﬁ%@% E’bd,(°mfFE°Slj’ benigm prgsfatic] 71 (s,
6H); Anal . Bpettroph9y darciddntbblzd a@enbeabinbind ofGhe eRdGfbtriktn, vaty, breddt, | 0- 00.
Found: C, 72.75, H 5.05 N, 9.65, _ -35 EXAWPLE 13

4, 4- Di met hy Folen,( Brogtate, dpWiary) ) -meningigra, #nd hethero hogmone-deendenti tenorone
Prepared fr -i.ado-4, i - -dihydro-benzol d] [.1, 3] oxazi p- 2- one and
3-nitr opheny%‘gg{rlégnﬁsceéaéﬁ ?ﬂ?&%ﬁl éﬁ’éfsgér reoéée)cé tr%re a,&.iagl’fk'%* ob\ﬁcﬁﬁes id: np
2445 245 C, synchiav2atidoMErecisirusOn livést®k8 (s, 1 H, Dz0 exchangeable), 8.47 (s,

1 H, 8,14 8.20 , 1.70-7.76 3H., 7.01 (d, 1. H J =28.1Hz), 1.68
(s, 6H) ,151 VB (El )W‘} %@99‘&%“% f“ele}'é%yed/i}?fﬁﬂ;e @8pYe, utiyiescthoy mayds: C,
64.42, H, A4cofdbindd with 3%e of @atiél phdemabedtiSudly ddcepflabBeleardbrs @r Gici Q?E,EI%WLE 14
6- ( 3- Brono- 5-f 1 uor gphenyl ) -4, 4-di met hyl - 1, 4- di hydr obenzo [df 1, 3]

oxazi n- 2- onExap, aﬁlléﬁ‘lt%éﬂ‘l?‘lts and the like, and may be administered orally in such forms

1, 4- di hydr o3 ¢Atesli - diz = b . N= ) boraoni.c_aci.d and
1, 3-di br orm'El 5-f |3§5?§%%#§’e%3&?§?1|2 vc\’ngﬁérsp%é'géﬁfdé%ﬁ eﬁ%@e&snga 8% 1) 182- 183
C, ' H NWVR ( ©MBDle Gpmgaboat 8BS 055% bffusiezidingregérasgmpb batainifg, #3r dbanfpis, 1H) ,
7.58-7. ( 3 LA2.(dd, 1H, =83 1.8 , 6.96 (d, 1H_J = 8.5
He), 1. & (g},’ma"-%‘?t 16§ ottt St‘%i@&!ﬁ‘“%“’-“ﬂnzf.‘&gg(Wmﬂlepﬁr?mw@‘(tép)tom 7 3 52
([ MrH] +,  78%0% eBiaflol{ drdith§ Iike, 6DBGrentéraly in théfdim Jf Herife iBEELERNIE M Rtiodsor54- 88, H,
3.74, N, 4.00. Found: C, ,S$S4.83, H 3.82, N, 3.95. 20 EXAMPLE 15

3- (4, 4- Di mef4pInsng) cantiningdfremgghout 00§ etz %djuspending agent in an isotonic

[ 1, 3] oxazi NyBaith) -Sokh PR biebi Ay

6- ( 3- br om-?—fl uor%phgﬁ{;ﬂ)gﬁﬁ%-mgfe%%ﬁ%ﬁ- fggﬁ%'?‘df&fxﬁ?%f’&oan%?‘?lquﬁ-zgne (1ag9,
2.8 mmol ), i #eutHlihiof she(Btigyingtedientrinoéombimatidn 26th the carrier, more usually
tetrakisgft B&Q@é&ﬁ%&%@@tﬁi&%ﬁ | |.a t| um (0) (0.2g, 0.17 nmmol) in dry DMF (20

;
m.) was degasse 0 renove 0X geﬁlg hd then was heated at 85 C under a

bl anket of ni t r ofeneffeotivesddsageoolt sctivd igredicae enpldyedindy very d@émﬁﬁﬁloﬂd to room
t enper at ure_ and .p)cl)lur ed ontp a cold saturated agueous ammoni um chl ori de

sol ution ( P§EHEYIar eampoypd ermpinyed, the mode of adswinisirationand thecssverity bbtieed on a
filter. ThecdMditod ool S R 0&dn o i istilled water (3x20 ni}
and dissolved in a %hxtﬁsa‘?é% of e?ﬁy’fn g@aegétg{é;%eﬁs%cfop%e 1% aé%agﬁg'ﬁmﬁéﬁ}ﬂ‘ ( 10
mL). The sothgicPmRouRds ofifholinvedtiomarg agmihistdredsatla duily gosagaofifromuibedt o5t h a

m xture of ethyl acetate and hexane ( 1:1 ). After evaporation,

3- (4, 4-di met hyl 2- oxo- 1, 4-di hydro- 2H benzo[ d] [ 1, 3] oxazi n-6-yl)-5-fl uorobenzo
nitrile was obtained as 5 a white solid (0.7g, 84%: np 253-254 C, 'H NWR
(DVBO-d6) 8 10.4 (s, 1H, DZO exchangeable), 8.13 (s, 1 H, 7.92 (m 1 H),
7.82 (m 1 H, 7.73 (m 2H), 6.98 (d, 1 H J =8.2 Hz), 1.68 (s, 6H);
"F-NVR (DMSO-d6) 8 -112.25 (m 1F); Ms (ElI) mlz 296 (M, 65%; Anal. Calc.
For C ~H, 3FN~0z: C, 68.91, H 4.42, N, 9.45. Found: C, 68.8S, H, 4.58, N,
9.14. 10 EXAMPLE 16 5-(4, 4-Di net hyl - 2- ogo- 1, 4- di hydr o- 2H benzo [ d]

[1, 3] ozazin-6-yl)-nicotinonitrile Prepared from (

1, 4- di hydr o- 4, 4- di net hyl - 2- oxo- 2H 3, 1- benzoxazi n- 6-yl)




boroni c acid and 3-bronp-5-cyanopyridi ne according to Procedure B. Of
white 15 solid: np 290-291 C, 'H NWR (DVSO-d6) 8 10.41 (s, 1 H, D20
exchangeable), 9.21 (d, 1 H J =2.2 Hz), 8.97 (d, 1 H J=1.7 Hz), 8.68
(t, I H J=21H), 7.76 (m 2H, 7,01 (d, 1 H J =82 H), 1.70 (s,
6H); M5 (ESI) nmz 278(MH, 96% . Anar 18talc. For C, 6H-3N3O~' 0.2 HZO C,
67.94, H 4.77, N, 14.85. Found: C, 68.04, H, 4.70, N, 14.58. 20 EXAMPLE 17
4- (4, 4- Di et hyI 2- 0X0- 1, 4- di hydr o- 2H benzo[ d]

[ 1, 3] oaazi
1, 4-di hydrgo%b%dt P?re?r% -2- oxo%gﬁfg’%%ﬁtéﬁeggilg %fv%géxgﬁﬂﬁ ng%erﬁltgoé%l d and
4- br onp- 2- tthiojghese cay,bom & sidtanalcelasti fogn.t BoPnos datge enaBimale ltheatotath sol i d:

np 230-231 eco 0 ed) N 2 | H, DZO xchangeabl e)
7 83 ca. oy SEBERES o] BfB e pitkally B gcfy 2 16'y0 g BREd By g
8.2, 1.9 Hztpms/ sud@bledfor intéhhalluse coniprib® Yrombatitfut O, tol 560 mb of thelackizd , 1. 78
(s, 6H}; M5 (EI) -37 mz 283(MH 100% Anal . Calc. For C, SH ZNz(QZzS~0. 2
H20: C, S62.%9wpowd in mymatg admixare vy dolidcor Bgnid gharmacentigally aqoematde  EXAMPLE
18 5 5- Br omerder.! MRPRGASS AR Kl Ine a%d?ceﬁtH

5- br ono- 2-t hi o;r)henecar b%al dehydgy b ; ?Vqér%l}e)?p%%r%e)fa egnrﬁ ne
hydrochl ori rdSPO(lsel TFor anmlﬂﬁ(}evmdla)wdqdydosch rnay b%ﬁiﬁlinisyeredadady @t Itteendwlse (500 nl)
was heated und nltro ux fo s. The r on mxture was
cool ed to andi ntpr?e Og'ef;f ﬁ?délc%nasédcc?{eeﬁtl?yaflbe e’f‘%‘“\?ﬁ&?gtg é‘?‘%‘% oil. The
10 crude predativn. was trlturated twice with ice water and the solid obtained
was col lected on_a filter. A mxture of a portion of the above solid (44.31
g, 215 Y¥hol), cdpeeractiye ompewndsimay hsadministaredorlly sywelbas bﬁmtravemus
acetonitri |1ﬁtr£m1§scﬁ]1!in) (Wa§uﬂ&ﬁt3¥x€d3s %ufe?fl 'Sﬁh(ﬁ agﬁé?g Qo TsBirch! Ncrs@ Vent was
renoved in vacuo and the residue was dissolved in et acefate. The

sol ution \/\abcammadlmhaw, mmqwef@mge sellflosgei @ucacaedar(dzxaﬂmnbr)hxlev\mm 15 (2X30
m.), brine (2 The so vent. wa vacuo and
the resi duec(a\r/\n/aeé %’gg PR wa%er gﬁ? 1lne R OBTOS P ?38%8%"? eftﬂ and

allowed to dﬂ’s)&&cih?ds|cbﬂ1€pea]iﬁ!ﬁmdl’syﬁfna|oﬂ§}lak ateri@ﬁo}bﬁae €0thk astiRbIeR: a%tlflé Iter and
the filtrate S co centrat d and ified by a chromatography (S|I|ca gel ,
medign e i

chl or of or mn tAnd ithepartiqy "é forn phifrpimisatioy Q?F‘Fed\f\/hMJéV Fustqmatile g
ITb d ' pr Ia’ (o] C ca S 3 8 d’ 1
ﬁo JI ne4 5&1@1 Hzoyeha.l {Heip ﬂ)a ?18?1 f gl?a%la egfical c!ﬁ'ﬁ%%ﬁ( %}Ekib)a §§%ﬂ%\/§u Y}é 89 (

189( M+, 100%1udeEXNVﬂLEaSlQla50erormems, rrmlhlythg Zagbtts,OIpMnmrrgaragemal dahyde 25 To
a solution ( ous THF (400 nL) was
B J"qe gmgir?\}? ai@%‘%ﬁm& di }?,% ‘qf\ in hexane. The

_g

-

added a sol UEI on {I
sol ution was thdfhesmdeﬁﬂi'&ﬂp%naéhﬁtlﬁl BRPHsitivrs I fge Ahd Standfdinti dTUda€S of COOl ed to
-78 C 8%3 treated drg se wi.th a s%utlon of 2-bropo-3 rnetgglthl ophene
(450, s PRBOP PO Ao HE SR PRI o GoRIaBE bl

stirred at filfd oflif9a-f88d SipBsleE Oral admdBstrARH o?ﬂ:@%&ﬁ?odﬂd&'& AAENEH ous OV (
100 nL). The mxture was allowed to warmto anbient tenperature and was
quenched with 1 ¥ha¥udstice rspmporndsomaye adsol (ei @dministerpd Parenteraliduot was

extracted tracts ed with
wat er, bri \rllme&%ng{ogﬁngdgﬁhgfgg&?gﬁig ?151?&% %frr%%gla éfe csf)ng\?Eﬂm? aisr‘?vg%.e 5% the
title 5 cormqlhanhawnglodjlyadcnqnhbzbssaa cahibk @r@@}eﬂdn wafg suitdblydmiQed Witsanpl e of
.the pro rystalli edfr eS'l@ane 63-65 C,_ IR (KBr) 1654 cni.

' H NMR CDC‘B °‘§‘t95¥'9‘5 ag dy EP"W”P?T 6%, Iilsilﬁfm? oan plso by prepapest (“EI) m z
204/ 206 ( Mulycefaliqui e %EIE@ Br. , C, 35.00;
H 2. 44. RA(*)@EXANPL &?g’ggghrr% -netamimlgu{egﬁg%ﬁogﬁgcoélr%bé%ﬂef? r epar ed
f r om 5- br ongenditiges ofstaragetand e eheee Rrapasations dertigine PORSETVgtivetto ppfrvmnﬁuclr e of
Exanpl e 18. I}ﬁ?{htogﬂg&k rgam 40-42 C IR (KBr) 2200 cmi'; "H-NMR 15 (CDCl,)
87.29(8,% , 2. 1 , . M8 (EI) mlz 2011203 (M, 98%100%; Anal .
Cal c. For C6H,BrNS: C, 35. 66; H 1.99; N, 6.93. Found: C, 36.00; H, 2.14;
N, 6.76. EXAMPLE 21 5-(4, 4-D net hyl -2-oxo-1, 4-di hydro-2H benzo [d]

[ 1, 3] oxazi n-6-yl)-thi ophene-220 carbonitrile Prepared according to
Procedure B from 5-bronp-2-thi ophenecarbonitrile and (

1, 4- di hydr o- 4, 4- di net hyl - 2- oxo- 2H- 3, 1- benzoxazi n- 6- yI)boronlc acid. Of
white solid: rnp 264-266 C. ' H-NVR (DMBO-d6) 8 10.3 (s, 1 H, 7.97 (d, 1
H J=7.9 H), 7.60-7.66 (m 3H). 6.96 (d, 1H, .l = 8.1 Hz), 1.65 (S, 6H).
M5 (APCI) mz 285 25 (M+H)+, 302 (M+NH4)+. Anal. Calc. For C, SH ZNZOZS: C,
63.36; H 4.25; N, 9.85. Found: C, 63.0l; H 4.36; N, 9.39. EXAMPLE 22
-39




5-(4, 4-Di nethyl-2-o0x0-1, 4-dihydro-2H benzo(d] [1, 3] oxazin-6-yl)-4-nethyl
t hi ophene-2-carbonitrile Prepared according to Procedure B from (

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

5- br ono- 4- net hyl - 2-t hi ophenecarbonitrile. 5 Of=white solid: np 195-200 C
"HNWVR (DVSO-d6) 8 10.2 (s, 1 H), 8.329(5, 1H), 7.41-7.44 (m 2H), 7.0l
(d,.IH J=8.8 Hz), 2.28 (S, 3H), 1.64 (S, 6H); M5 (APCn mz 299 [ MtH +.
Anal . Calc. For C,6H 4Nz02S; C, 64.41; H, 4.75; N, 8.89. Found: C, 64.64;

H 4.62; N 9.3 . L . .

2 (4, 2 i met byl - D chhaletyita, kms bl for iniegiable usg include sterle gayequy, 4 5

car boni tri | solRioapar didpémsions énd sterile powders for the extemporaneous preparation of

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

2 br oo 2 AP CHPHORE FOLFHs 5L COPEPHE 11 h e oot Tyet DFHPRE a88 ol i o
NP 255- 256 faust td- MNVR t6 SRS tha? eddy- s?gnéesabiw, exH20 1E0GRNOGAML Bhder 8- 57 (S,
1H, 815 (s, 1 H, 7.61 (s, 1 H, 7.55 (dd, 1 H J = 8.3, 1. 5 Hz), 6.92
(d, 1 H35J econditipn$,9f mangfactuse agd]) stofgee (a0 ymust bepgugsraved 7@igst thmal . Cal c.

F C SH, 2 - L. Q7 . . . p . 6 4 .H 4.59, N,
o 07 S Eedtbimitanig sty offnicfooptapistls stk i backIIfa flagt tnd Gamidhcafl O

[ 1, 3] ogazi nb@amsobveRr epdispeisibn gmedium containing, for example, water, ethanol (e.g.,

4, 4-di et hyl - 8- i qdo- 1, 4- di-h 3 - 2- d 3-ni henyl
mor oni ¢ aci ISP APHE 65 RS TR P CHPISRT . bl mipresisieely '€

=1

" H- NVR ( CDGdr@)vebetfbld-8il.(s, 1H, D20 exchangeable), 8.38 (t, 1H, J = 1.9 Hz),
25 8.20 (m 1 H), 7.83 ( 1 H, 7.61 (t, 1 H J =8.0 H), 7.50 (dd, 1 H J
=8.2, ¥o Hz). ﬁhezemm}nﬁswf this-inyentionzgan & pgpared fallogwing the Sclgmds) | 2. 09
(g, 4H, J = .96 (t, 6H, J = 8.3 Hz); M5 (El) mz 325 {[MH -,
1009 . Anal fuzsc‘gﬂtégzge}?c‘??c, BH, eNzO, ~0. 3 H20: C, 65.17, H, 5.6S, N, 8.44.
Found: C, 65.31, H, 5.60, N, 8.10. - 40 EXAMPLE 25

6- ( 3- Chl or ophenyl ) -4, 4-di et hyl - 1, 4- di hydr obenzo[ d] [1, 3] oxazi n-2-one
Prepared from 4, 4-di et hyl - 6-i odo- 1, 4- di hydr obenzo[ d] [ 1, 3] oxazi n- 2- one and
3-chl orophenyl boronic acid according to Procedure A Wite solid: np
150-151 C. ' 5 "HNWR (CDC13) b 8.S2 (s, 1H, DzO exchangeable), 7.50 (s,
IH), 7.31-7.44 (m 4H, 7.16 (d, 1 H J =1.5Hz), 6. 89 (d, 1 H J =28.2
Hz), 2.03 (m 4H), 0.94 (t, 6H J = 7.4 Hz); M5 (El) mz 315(M", 53%.
Anal . Calc. For C,aH 8CLNO2: C, 68.46, H, 5.75, N, 4.44. Found: C, 68.16,
H S.81, N, 4.32. 10 EXAMPLE 26 1-(2-Am no-5-bronop-phenyl) cycl ohexanol
Prepared according to the procedure of Exanple 1 from 2-am no-5

br onobenzoic acid and the Gignard reagent prepared from

1, 5-di bronopentane. A clear oil: "HHNWVR (DVSO-d6) 8 7.07 (d, 1 H J = 2.3
Hz), 7.03 (dd, 1 H J =8.4, 2.4 15 Hz), 6. S5 (d, 1 H J =8.6 H), 5.49
(s, 2H, DSO exchangeable), 5.00 ( s, 1 H DZO 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).

(ESI) mz 270/ 272 {[ MrH +, 98% 100% .



EXAMPLE 27 20 6-Brono-spiro[4H 3, 1-benzozazi ne-4,

1' - cycl ohexane-2- (1H)-one Prepared from 1-(2-am no-5-brono-phenyl)

cycl ohexanol and carbonyl diim dazole according to the procedure of Exanple
2. Of white solid: nmp 208-210 C. 'H NVR (DVBO-d6) 8 10.26 (s, 1 H), 7.45
(d, 1 H J =2.2Hz), 7.39 (dd, 1 H 3= 8.2, 2.2° Hz), 6.81 (d, 1H J = 8.3
Hz), 1.90-1.97 (m 2H), 1.80-1.85 (m SH), 1.25 25 1.35 (m 1H); M (APC1)
mz 296 ([ MtH +, 68% EXAMPLE 28 biro- (4,1 -cycl ohexane-1,

4-di hydr o- 2- oxo- 2( 3, 1- benzoxazi n- 6-yl) boronic ackd -41 Prepared
according to the procedure of Exarrpl e 4 from 6- brono- spkro[ 4H 3,

1- benzoxazr ne-4, 1'-dycl ohexane-2- 1 H) - one. *& ; esgl 1 d: np 223-225
C. "HNWR (DMSO-ds) S j10.1 I—éﬂ JAmdsr THRSCNBYC hangeR | 7.92 (s, 2H, DzO
exchangeabl e), 7.63 (dd 1H J 1.1 Hz), 6.81 (d, 1

H J =79 H), [
(m 1H): M5 (ES| ) Atg 262
6- (3- Chl or opheny! ) - spf r o[ 4

1.93 (s, 1H), #&57-
M+H)+ EXAMPLE 29
3, 1- benzoxazi ne- 4, 1 -cycI ohegane 2-(1H) -one 10

788 (¢ 7H), 1.24-1.34

3 chl or ophenyl bor onr c acid. Of whr te solid:
{DMSO-ds) 8 10.25 {S, 1H)) YRLARF.(SGdegressiq N23g 1 9 Hz
7.42-7.49 (M) 1 H), 7.35-7.38 (rn 1 H), 6.93-6.9% 4.2 Hz),
1.911.98 (m 4H), 1.64-1.76 (m 3H), 1.60 (m "9H), K. 29M.38 (m 1H: Ms
(APCI) nmz 15 328 ([ M+H +, 80% EXAMPLE 30 Ry 3

6- Bronp- spi ro- [ 4H 3, 1- benzoxazi ne- 4, 1' - cycl opent aneg 2- f 1H) - one Prepared
according to the procedure of Exanple 26 and 27 fro 2 - no- 520

br onobenzoi c acid and the nard rea ent preépar OF 4 di br onobut ane.
O f white solid: np 180- Qﬁg, | 1H, DZO
exchangeable), 7.45 (d, T H, J = Z Z Hz 7.41
6. 82 (d, 1 H J =8.0 Hz), 1.96-2.09(m 4H) R,
mz 281 (M+, 98% . Anal. Calc. For C ZH, 2Br N0O2: C 5[.
Found: C, 50.53; H 4.21; N 4.85 25 EXAWPLE 31 :

50767(m 3H),

Pr epar ed from 6- br ono- spr ro- [4H—3 1- benzoxamHn -4, Beficl opent ane- 2
(1H) - one and 3-chl or ophenyl.sbo e, stemaci d accor di ure A, Of
whi te solid: -42 np 140-_1B%eeesCto (DVBO-ds) | b 14| s, 1H), 7.75 (t,
1H, J= 1.8 Hz), 7.537.63 (m 3H), 7.44 (t, 1 Hgy : 07.36 (m 1 H,
6.95 (d, 1 H J =8.6 Hz), 2.092.15 (m 4H), 1.81-1. 89 (m 4H). MS (ESI)
mz 314 [MrH +. Anal. Calc. For C, 8H,6CLN02: C, 68.89; H’ 5.14; N, 4.46.
Found: C,60.94; H 4.94; N, 3.78. 5 EXAMPLE 32 6-(3-Ni trophenyl)-spiro
[ 4H 3, 1- benzoxazi ne- 4, 1' - cycl ohexan] 2(1H) -one Prepdred from
6- br ono-spiro[ 4H 3, 1- benﬁolgg 4, 1' - cycl ohexat one and
3-ni trophenyl boronic asm@lmgé@é& ;5"392 to ProcedurelA f white solid: np
245-246 C. ' H NWR (CDCI3) 8 8. 39 ([_>1 H, J:1. (dd, 1 H J =

0 Hz

1

8.2, 1.4 Hz), 8.11 (s, 1 H DzO exchangeabl e), rY. (d,"N H® J = 8. ),
7.62 (t, 1 H J=28.1H), 7. SO(dd, 1H J 82 1.9 He), 7.39 (d, H,
J=1.8Hz), 6.93 (d, 1 H J =8.2 Hz)225(d 2H,°J = 12 . 7 Hz), 1.
60-1.99 (m 7H), 1 31 142 (m 1 H; MS(ElI) Mz 337 15 ([MH-) 100%.
C

Anal . Cal c. For ~0, 35H20: . C, 66. 2| 5.47, N 8.13. Found:
66.22, H, 5. 431 qpstra Mhﬁgg gthe compounds oﬂ’hls invention are generally

2- Ani no- 5- tﬁé}ﬁ?ed"i’ry"@i pIying the BEtaBs! %a@ﬁ 12& Tﬁh @
O di net hyl hydr oxyl ami ne hgydr ocr?l orcrbﬁﬂﬁ]? 0 s St dﬁ)trrr et h§| am ne (

13.5 ml,5 96uRftisetpd prihesprming denzgirdacidheraits Qenmmﬁﬁucbdsremyl wasr (cd&d, a sol ution
of 5-bronoisa | n o] nd wate 100 ni/ 10
nL) at anbr(gln%)p%gartr%g%%frn un éggﬁs glrogign’zy %rﬁ’g E‘é@tcaﬁﬁ ¢ §P% e&?‘i ’Q(X&s heat ed
at reflux for 3 hours. The solvent was renoved in vacuo and the residue was
25 dissolved in ethyl acetate (100 mL), washed with 1N aqueous sodi um

hydr oxi de solution (2x 20 nL), brine (30 nL,), and dried with MyS04. After
renoval of the solvent, the residue was purified by a silica gel flash
chromat ogr aphy (hexane:ethyl acetate/3:2) to give 2-am no-5-brono-N

met hoxy- N et hyl benzam de as an off white solid (13g, 68%: np 80-81 C
"HHNWMR (CDCI 3) 8 7.49 (d, 1H, J = 2.1 Hz), 7.26




- 43 {dd, 1H, J=8.3, 2.0 Hz), 6.59 (d, 1H J= 8.4 Hz), 4.69 (br, 2H,
3.58 (s, 3H), 3.34 (s, 3H); Anal. Calc. For C9H'BrN202: C, 41.72, H, 4.28,
N, 10.81. Found: C, 41.99, H 4.16, N, 10.82. EXAWPLE 34 5

4- Am no- 3' - chl or o- bi phenyl - 3- car boni trhl e Prepared from

2- ani no- 5- br onobenzonitrile and 3-chlé ophenyl boronic acid according to
procedure A OF white solid: np 118-119 C 'H NWMR (DIVISOdG) b 7. 80 (d, 1
H J=23H), 7.6 5-7.72 (m 2H), 7.5 7 (d, 1 H J 8.0 Hz), 7.42 (t, 1
H J=7.9 , ) : 2H) ;

ral . Cale. b?o rgrolgasjcntﬁm irl e ccﬁlpﬁrg%(r&cné{? was Tre?ceJN VH%IZa 591.'&3)2%&%110 C 67,68,
H, 4.06, N, mefalligOreagexiNgy. EGﬁ@ald (rehgenti no a@pmpmto rrmnpnophesnbvlents \yhl):h et hanone
A mxture of 2-a N _net hyl benzam 30 15
ol 55 crrgBaE S PRl ORI SPRREY s SR AR dhier stk

t et raki s(tratmosphytephctsmhirgon)d@alttogen w78 6F t¢ dookB@mpératardRihg clogid of0di Um
carbonate (7. 63@1 Mﬂ% in a mxture of DVE and Water%ée 150 m./ 30 nm)
was degasseHRpol%d OXziParspRes s FemmeplyAffeaisd by a Serdensing agggén for 3
hours. The §iBRGE icaBomYildifniffolR h&sgaIeedmxeahyn&%anh@ medxethyu"cﬁb@me ffgated with
brine (30 nm.) and ethyl 20 acetate ( ). The organic |ayer was

separ at ed afvifabigureanetic agadyentiasyicle xasr J&Ee@t vtﬁmneremtwnaaglag afrem( 300t nl). The

conbi ned or briye a W|th 4. After
Femoval of SApuamEeCy 3bF giRE S Mk Bialln 5% Pl it HEF aphy
(silica gel by eeioas eouplihy teactivab aicﬁ{dlrig Suzhki Stlﬂb ¥ectons, 3Tﬁé%le Qéa‘éﬁbn%n&é) N
nmet hoxy- N net hyl benzam de, as a brown oil_ (59, 57% . To a solution of this

25 benzdhi deomragply peziopmeg iz the quseafmef%tr@wmmmmscamy@éa gﬁ,mauadmm se
fashion a sghidi oforfleTetdheh! | g‘mhumplhg er hga:i]ds %8 1., 40,,m.) at -78
C under nitrogen. After stirring for 3 m nut t he Teact Fon mxture was
treated w this(dipbenviphasphéhodguessos 1M@ﬂnhwﬁmqsphml®ethm%mlpahacﬁﬁﬁ salt) at -78

Caueous | ay R bEptiain Rttt OnBd Y pardl A8 Bl R B BER BB T

conbi ned ormgwieophiliaympent,vieg. carykisdrerc éhd; arglstamle Oiriagyl Ao pound\fit er

rem)val f sol v t he resi dug E\/gggsi?g)%rilffl ed by a flash_ chromat ography
a

(sili ca gel cou 185%@- beé‘??ﬁ#m%&?é abass 1syregded m the reaction, t
1- (4-am no I I I d 479
89( 50 Fﬁ%ﬁﬂﬁ/ﬁéﬂ(l%ﬁ%%ﬁ&@%hclﬁdé/ b%xt %hq{?ﬂ&% & s@dn\?ﬁ %19%’!}&%& soﬁ% . np

7.25-7. 40 (4#rboBate)) potgssip@ phpsphates) bamum @rmualze) p@assam( bcqtataH)r c@ifis (s, 3H):

I\/B(EI) m 60% I For Cl 68. 44, H,
4.92, N, G g il ‘]"8:“ 5 .4‘8‘@&%‘14?"%‘,"%I\I“ s pteagiio iy rcidgebergenc

4-A yl - 6- (BMFhisopropineh yiend; ethirioy IDNIEAetilér) ydtone bes apkriiel of a8 @ndsEn 2- one
(Proce 0..a solution, of 1-(4-am no-3' -chloro-biphenyl-3-yl)-ethanone
(0. 2g, d#f ztg%ﬁ?rff’ vent and SYaGy 3?}8 c?’III(’f“‘é Terchey ‘%"f @ﬁ&’&cateé Indariagninest

al | yl magnesitmospbeRsuéifasinirdgeh 6f argor atGedberdufts randinFRim rddin @nd geﬁﬂﬂg r
nitrogen. The reaction solution was 15 slowy warmed to anbiéent tenperature
and st i rr ecdoicRoilmg noi gEthe selyent ongolivent systeax armixtyre. aqueous ammoni um
chloride sol uti [ dd| of .eth acetate
(SO nL). The or %ﬁf“%"%ﬁ%@%& 3& bg%gggeﬁeﬁahgn%\ﬁgk@ l(1)lus lté OWé‘é (31 ract ed

with ethyl wihieh zbme bé :enu;oedmjth a'ﬁh@pmplmbtendebtmpljmnlesg Iwemrsmweru@qshed with
bri ne d.ri].ﬁd vmtndr%ol ter renoval. of solvent, the residue was 20
purified by &R YIE ?88?‘%&‘?;?0{‘%1?‘1% Teagtign condifion-as descrihed abowet Ahe/3 1 )

to afford afensfitigtionastld Mab 5 EdnChdTRHEME by et SyithSHH oM¥ahd) Rbtarfilr t her
purification. To a solution of above am no carbinol in anhydrous THF was

added CDI (628$8Y,6-® 3-Bkb| P Hmopmiic selvent ngyel a8 (FEHEF on gther rfolﬂcm@ehy The
reaction sojdhinath ¥R SebER SthiRdh wi d then.c to room
t enper aturg(i The sol veeant was 25 r@n%@%%&len%\?ggﬂmga the r%hé':[)g 9

purified by flash chromat ography (silica gel, hexane:ethyl acetat e/2 1) to
yield

4-al l yl - 6- (3-chl orophenyl ) - 4- et hyl - 1, 4- di hydr obenzo[ d] [ 1, 3] oxazi n- 2- one as
a white solid (130 ng fromtwo steps, 52%: np 128129 C, "H NWR (CDCl,) 8
8.68 (s, 1 H, DSO exchangeable), 7.50 (s, 1 H, 7.44 (dd, 1 H J = 8. 1.9
Hz), 7.31-7.40 {m 3H), 7.25 (d, 1 H J =16 Hz), 6.92 (d, 1 H J =

\
4

2,
8.2



-4S Hz), S.70-S.8S (m 1H), 5.17 (m 2H}, 2.76 (m 2H), 1.79 (s, 3H,; M
(ESI) mz 314 ([M+H +, 40%; Anal. Calc. For C,gH 6CLNOz: C, 68.90, H,
S.14, N, 4.46. Found: C, 68.90, H, S. 18, N, 4.43. EXAWPLE 37 S

6- (3- Chl orophenyl ) - 4- et hyl - 4-prop n-Jsyl -1, 4-di hydro-benzo[d) (1, 3] oxazi n-2
one Prepared from 1-(4-am no-3'-chl oro-bi phenyl 3-yl)-ethanone and propynyl
magnesi um brom de fol | owed by treatnent with CDI according to Procedure C
White solid: np 184-18S C, "H NMR (CDC13) 8 8.18 (s, 1H, DzO exchangeabl e),
10 7.53 (t ,tm&oﬁrbpyl borale %lshlaﬁalkﬂ titFedgtnt, dr Zihe clﬂoﬁde'gt érﬁﬂure%'ﬂn !% 92 1
H J =281 Hz) é , 1.87 (s, 3H); {ESI) 2304[@ IOOO/c)
Mnal . Cal o SoRbS ‘653 BHG @im@era@re we@nsnewmwsmre srych a aggon <rrm}mgenc 69. 19,
H 4.37, N, 4.41. EXAMPLE 38 1 S 6(3-Chl orophenyl)-4-ethyn

1-4- et hyI -1, 4-di hydro- benzo[d] [1, 3]oxazin 2 one Prepared from

1- (4- am no- 3'sehgiRla0r 0- bi phenyl - 3-yl ) - et hanone (0.2g, 0.82 mmol) and

et hynyl nagnesi un&5 brom de followed by treatnerf with CDI according to
procedure C. Off white solid: np 188—186 C THNWRA{CDCl,) 8 8.18 (s, 1 H,

D20 exchangeabl 1 H J=1»U A9 (s, 1 H, 7.31-7.48
(m 4H), 6. 9 1H »lnmcox8 1 Hz), 2. 1H), 1.87 (s, 3H; M
(ESI) mz 304 4 | c. Y, ZCLNO2: C, 68.S8, H,
4.06, N, 4r unNHzC 6z ik, 8. 947N EXRVPLE 39

6- ( 3- Chl orophenyl) 4-met hyl - 4-phen 1-1, 4- d| hydr o- benzo[ d] 1, 3] oxazin 2-one
2S , Prepared fr;Sm 1- (4-am no- 3' -chl oro- bi pheqyl - 3-yl ) - et hanone (0.2g, 0.82
mml ) and phenyl magnesi um brom de foll owed by treatnent with CDI according
to Procedure C. Wiite solid: nmp 179-180 C; L NVR (CDCl,) 8 8.27 (s, 1H,
DZO exchangeable), 7. S 1-7. S7 (m 2H, 7.25-7.4 S (m 9H), 6.92 (d, 1 H,
J 8.4 Hz}, 2.12 - 46 (s, 3H); M5 (ES z A ([MH', 100%; Anal.
Calc For CZ, H, 6C1INO2: C, xb2cstf)turH, 4. 61, pund: C, 71.72, H,
4.86, N, 3.91. EXAWPLE 405 >
4- Benzyl - 6- (3-chl or o- phenyl ) - 4- met hyl - 1,&#<di Rydr o§ben2o[ d] 1, 3] oxazi n-2-one
A m xture of 1-(4-am no-3'-chloro-bi phenyl 3-I) 13- benzyl - et hanol (prepared
usi ng 1- (4-ani no-3' -chl or o- bi phenyl - 3-yl ) - et hdnone and benzyl magnesi um
brom desaccording to Procedure C, 0.14 g, 0.42 mmol) and tri phosgene (0.04
g, 0.14 muol) |n dry THF g 10 rrLz? was stirred under a bl anket of nitrogen
for 10 m nutes. ﬂb’d% 13 gllustiatpy 2t 3ltsmabye apmEpacis keading #o the henzpxpzingnss 3eroved and
; Egt res ; ﬂg%géé;ahfabﬁdpﬂdt@a&hﬁéh,sclmst@&@& Rth aRB¥abSdikd:5Pcalftny! FotdefddY!

4- benzyl - Gammtbdmgrb@hylbl) 11!tntn®tt¢1ylllylm;34cdbmzydrxablbecyza{r‘dc}dyll,, Bneocgyzi n- 2- one

0. 045 g, 9 S of f te sal id: 87-18 . H NVR db) 8 10.1
(s 1y %" 7 30 edi Yptoall of o carBloh 3 Silarte gorterbisbin 32 Bt 53" 1
2H), 7.146 (at:etorﬁtrﬂb \ﬂﬁh Sr Qu’dhhl)t pr@seﬁ& 6fda bidsettithdr 5 a=cathlyfdt oz s af-aédt 7. |7 (M
3H), 7.06-7.0 (m = 0.14 Hz), 3.24 (d, 1H, J= 14.3 Hz},
3.06 (d, 182§ °14 CFEI)““‘F" ﬂeémeS‘S t@ﬂﬁ)mw tVElsla) sfablesgrganq memallic 10094
Anal . Cal Cge 71.82;
e 0o N B gﬁt sggng X%PM&I&; 4genPdr GHgnatd $Rgedthin TheBame RLAGh aSto
6- (3- Chl or @quh@rg?mﬂmdcyéq @ﬁc Heydarbinalét Blie-treatinedt bf/6l mﬂll;uemtapld]base

[ 1, 3] oxazi o] | opr I esi.um bronm de. i
anhydr ous %\{é Fi(%B)r (ta%-%rug usi r#& %3‘7@&0@%&9% %E%unr‘rll gé]%lae F‘Fh@’h%nﬁﬂﬂafﬁat al
mmol ) df 52olgentaschagictobies; THI elcolnl undeg @n inert atmosphere such as n1trogen or

4-am no-3' - chl or%&biﬁgen | -3-carhonitrile (5. . The reaction

mi xture wad™EOR3 CIEBre AN Pe ofbipPm fEE‘BF‘éEFet'iS’ tlhﬁ boawa R?Hﬁr?é Mesd with IN
aqueous HCrelgRhti$oleit o h®8rd Behzoxabiitles 3cet ate (100 nl) was added and the
aqueous | ayer was extracted with ethyl acetate (3x40 nL). The conbi ned
organic |l ayers were washed with brine and dried over MySO4. The sol vent was
renoved and the residue -47 was purified via silica gel colum

(hexane: ethyl acetate/20:1 ) to give the

(4-am no- 3' chl or o- bi phenyl - 3-y1) -cycl opropyl - net hanone: ~H NVR (hydrogen
chloride salt, DvsO-d6) 8 8.30 (d, 1H, J = 2.1 Hz), 7.76 (t, 1H J = 1.7
Hz), 7.68-7.63 (m 2H), 7.43 (t, 1 H J =7.9 H), 7.32 (m 1 H, 6.88 (d,
1H J=287H), 450 (bs, 3H, 3.075 (m 1 H, 0.98 (m 4H); (M
((+)ESI) mz 272/ 274 (M+). To a sol ution of

(4-am no- 3' - chl or o- bi phenyl - 3-yl)-cycl opropyl - met hanone (0.67g, 2.5 mmmol)
in anhydrous THF ( 10 nL) at -78 C was added a sol ution of nethyl magnesi um
bromde (3.0 Min diethyl ether, 2.5 nL, 7.5 mmol) under nitrogen. The
reaction mxture was slowy warned to rt, stirred under nitrogen for 12 10
hours, and quenched with a saturated aqueous anmoni um chl ori de sol ution (40
nL) Ethyl acetate (50 nL) was added the organi c | ayer was separated, and

R A £~/ AN\ AL 2 o -




EXAMPLE 42

6- ( 3- Chl or o- phenyl - 4-cycl opr opyl - 4- propyn- 1-yl -1, 4-di hydrobenzo[d] [1, 3]
oxazi n-2-one 25

1- (4- Am no- 3- chl or o- bi phenyl - 3-yl ) - 1- gﬁclopropyl 1- propynyl - net hanol was
prepared from (4-am no-3' -chl oro- bi ph 3-yl)-cycl opropyl - mret hanone and
propynyl magnesi um brom de according to Exanple 41. - 48 A mxture of

1- (4- am no- 3- chl or o- bi phenyl -3-yl)- | -cycl opropyl - 1-propynyl net hanol (0. 02
g, 0.064 mmol) in dry
THE (10 nl) was gﬁr’?er i st ggagy‘ggééd 59 P Lﬁa ‘t("?%"'g%‘?‘“ oF T%%Q“W‘) Upon
conpl etion dnﬁfereﬂtesub&mmtsm Jpositen-A HThedécinebrmidt 8 nah bdnprepmd droen gpurified

flash 5 ch 40% et t at /h t i
B (3 ch or GBRERIISY acyERiled ook Mivnde)? Pty GGt Sibeizordl [ 1, 3] oxaz
i n-2-one (Qinﬁaxﬂymydraﬁ%anﬂz& Aydroeidridéetaltom %Obﬂoﬂc J¥Pvent/ §udh’ & Gthamhl,r NVR
(DVMBO-db) S 10.6 (s, 1H), 7.68 (m 2H), 7.64 (bs, 1 H), 7.59 (d, 1 H J =
7.72 Hz), 7sopsopepol a rqffux pnderangger| ginosphergsughyas argeq oerEogengijbmg 7.02 {d,
1 H J= , 10 (m
3H). MS (E SOIQ) H?nt?ezs V%ré}g%{ bcﬂﬂgt.'ﬁl})pl'i}}éc OS(%I &E%I\j%g}?gmfgxdgo?r a(‘)’ﬂtalﬁlalll_@tb nget& | (
6- ( 3- Chl or caplrhensflerted, deplmingpr typical touplidp hryattion [secty af Gufiki,3Ptlazi n- 2- one

(A0 b BEARRETH 3 Sl SR SR B BRBa% © 1B 1S

(4- am no- 3'besitx@Fifonas ﬂhﬁ%ﬁ'tm&rt)éf NeexGtophide Wl witle bigane ietafiit tompounds,
cycl opropyl magnesi um brom de ~accordi ng to Exanple 41. The title corrpound
¥

was pr far éct-alkuiithiv elkymllithiyme amllifhjvgey ?r4th§m @egmrd counterpart in a

~chl or o- bi Cyl

| ' - car bony P@I?lﬁﬂrﬁl?ﬂ g(%éln)é sk é’s 1;;3/15 ggxéggﬁgglam*nfg%@%s@hge snﬁ W?%RIBO db) 8
10.3 (s, 1I-H)ltr0g?n atz—?(slﬁso r@H) temibelﬁﬁire(d:fbxdsjanhﬂaq ko210, rGonRbdsion Bf Retogd , 1 H, J
= 7.88 Hz H.J =z 8.04 Hz 6. 1 H J =827 H), 1.55
(m 2H), 518" t{’ ,“16?”2%" ?@ﬁ“‘%ﬂaﬁ’ ;“eﬂfé‘ef‘t?f?ﬁ’nﬁ(’ fhas 6’%{“&@%’?2‘%&}1@ aalc.
ZOBZCZE,SagikﬂNgaS Eaﬁgl,@kyﬁ?l;, otrybGRghabd cofnpbdnd InQit@protic s619end§uchtds THIO7; N,

6- (3- ChiPor & theryndler an. iger; rabmosphere ysuchy as apgoR Q1 BiBRERRAt T8 [°C, B] @AY n- 2- one

Fol  owi ng t e 3y|)
ol 19 B i Sy oA SR BTN
- 49 treat edfkietone ;gmmytrfyl&r@gthesmbmob norityl ef tld ugmgem appropriate reducmg

(430 105 e A PREDRI s BB N Bo Rl o Do o0
151 C (decomiosedTHF, kkhhiyRor( BAMGOE ) al€hbD. unﬁex(s_m ihettl) atmésphére( @ thel H, J =
= 25 ) rpbeptie oo frony L v el e fdhe olpgm écléax?&é 2.0 (s,
6H); M5 (ARQb)ndIdIZ 18 $odubdvittd] compdids- of EXYRti AP can be accomplish

6- (3- Brono- 5-fl uorophenyl )-1, 4, 4-trinet hyl -1, 4-di hydr oben o gfi 1 3]oxa2|n 2
10 . one Tooadensing tagents SHClp g mbmd@nmdmam rEhobgens Jimethylodihosathy be 1, 4

‘aaded onaer sl iE sl Riptots 30 S R B R R 0 ol

in one portf'ramlrooﬁtemperxmwtemas stl rred at anbient tenperature for 30
n‘inutesZF treated with 15 i odonethane (1 nL, excess), and stirred for 2
hours. “fo the reaction m xture was added a col d saturated anmoni um chl ori de
solution (30 nL) and the white precipitate obtained was collected on a
filter, washed with the distilled water to afford the title conpound as a
white solid (0.31g, 87%: np 157-158 C, 'H-NWR (DMBSO-d6) s 7.83 (s, 1H),
7.76 (dd, 1H, J= 8.5, 2.0 Hz), 7.67 (m 2H), 7.53 (dt, 1H J= 8.3, 1.9 20
Hz}, 7.18 (d, 1H, J = 8.5 Hz), 3.33 (s, 3H), -1.67 (s, 6H); '9F -NWR
(DVBO-d6) 8 111.01 (m 1F); Ms (APCI] mz 364 ([ MtH +, 96%, 366 {[ MtH ',
100%) .




EXAMPLE 46 1-(2- Am no-5-chl oro-phenyl)-2,2,2-trifluoro-ethanone 25 To a
solution of N (4-chlorophenyl)-2,2-di met hyl propanam de (6.7g, 30 nmol) in
anhydrous THF ( 100 mL) under nitrogen at 0 C was added a solution of n
BuLi (2.5M 30 mL, 70 mml) in hexane ,jn a dropw se fashion. After
addition, the solution was kept stirﬁ%@'at O Cfor 40 mnutes and treated
with a solution of 1 (trifluoroacetyl)imdazole (9 nL, 78 mml) in
anhydrous THF (10 nL). The reaction -50 m xture was warnmed to anbient
tenperature apdmnkept for 18 hours. To the reaction sg.ution was added a
sat urated aqueous amoni um chl oride solution (50 nL) |foll owed by addition
of ethyl acetate 100 m.). The organic |ayer ve 8 §

was renoved in vgcuo. Jhe s dugonbidi-aed was su
T —antheatet—ater

hydrochl oriede sglluti opl( 50 eflu

5 aqueous
The reaction
:M%old anmoni um
hydr oxi de sol gH above 8. The aqueous °ni xture was “extracted w th
et hyl acetate ] s¢d the organic |ayers were wgshedsw th brine and
dried (MySBd). Affter renoval of solvent, the residue éps purified by a
flash chromat ogrgphy (silica 10 gel, hexane ethylacet= e/401) to afford the
title conpound as a yellow solid (Ig 1599 : 23 NRCLCDC ) 8
7.70 (m 1H), 7.33 (dd, 1H, sdou, fienids, Raidd), 6.70 p 9\1 Hz), 6.45
(bs, 2H); M5 (ESI) nlz 222(1#EAROID G cA24( M H, 3393 (AMPLE 47 15 _
6- Chl or o- 4- nethyl 4- tr|fluoranethyl 1, 4- d ydro b- Q¢ 3] oxazi n- 2- one

| uor &*%t hanone by
gent of the resultant
carbinol with 1,1'-carbonyldiim dazole according to tife procedure of
Exampl e 2. Wi te solid: np 216-216 C, .' H NWVR ( DMBO- d§ 0.91 (bs, 1 H,
DZO exchangeable), 7.64 (d, 20 1 H J = 1.6 Hz) , H J = 8.6,

2.3 Hz), 6.95 (d, 1 HgreloRsBOTHAZYS degloeslio S, 3H) ; - NNR(DVMRO-d6) 8 -82.0
(s, 1F); M5 (El) mz 2642 (I MH™— T00% 2% ([ M H] . . Calc. For
C,oH CF, NOz: C, 45.22, H 2.66, N, 5.27. Found: H 2.77, N

4.83. 25 EXAMPLE 48 RS He

6- ( 3- Met hoxyphenyl ) -4-met hyl -4-trifl uoronet hyl -1, 4-di
[ 1, 3] ozazi n-2-one A m xture of

6-chl oro-4-nmet hyl -4-trifluoronethyl -1, 4-di hydro- benzofﬂ][l 3] oxazi n- 2- one
(0.2g, 0.75 mmol)) 3-net hoxyphenyl boronlc aci d (0. 13- @ ol ), -51
pot assi um phosphate (0.23g, 1.1 nmol), and nicke
(di phenyl phosphi no) f er r ogsRy-78digeklcer, 52 ng, O.
di oxane was subject to a blanket of nitr0gen to repa
95 C under nitrogen for 48 hours. Another portidd of
boronic acid {0.13g, 0.9 5 nmol) and nickel {I1) .
(di phenyl phosphi no) ferrocenyl dichloride (52 ng, 0.07é§nnnlf was added and
the reaction solution was heated at 95 C under nitroggn for 48 hours. The
.reaction solution was cooled to roomtenperature. Sat a[ed aqueous
anmoni um chl oride solution (30 nmL.) and ethyl acatate L50"F Rvas added. The

organi ¢ | ayer was separ atedtlor&ipihsgbda@HRqUEOUS | ayer € Sxpfacted with et hyl
dhed wift h brine and
VB8 uULIAfNeed by a

1) f% anhydr ous
gen and heated at
Y- net NW¥%yphenyl

acetate (3x20 nL). The 1Q¢4 nidesse§ani c | ayer
dried (MgS04). After renoval of solvent, the resigdd
fl ash chromatography (silica gel, hexane:ethyl &fetat§/4:1 to afford the
title conpound as a white solid (50 ng, 20%9: np 178- _79 C 42 H NMR

(DVMBO-db) 8 10.85 (bs, 1H, D20 exchangeable), 7.73 (m~2H), 7 38 (t, 1 H J
= 7.9 Hz), 7. 23A{t@natwebr,, ogthe-aminp kegone 10 ca@ b¢ @repared, bthreameng ofipitho-7. 02 (d, 1

50 oF. Rrp Ozt 1 bl prstin Bobugledhicil sdeicss bapmiiitiigns”

60 54, H, fagéy oNGrigdB reaBentiina sGabBOGob8nt duch ds THF dNetidr difller BXAWRLE 49 20
7- (3- Met hoxy- phenyl ) -4, 4-di met hyl.- 1, 4- di hvdr o- benzo[d] [1, 3] -ogazi n-2-one A
m xture of 7-chl oro-4, 4-di net hyl benzoxazi n-2-one (0.197 g, 0.93 nmol),

3- met hoxyphenyl boronic acid (0.21 g, 1.4 mmol), N (dppf)Cl2 (0.095 g, 0.14
mol ), and pot assi um phosphate {0.59 g, 2.79 mol) in dioxane (10 nlL) was
subject to a blanket of nitrogen for 15 mnutes at 50 C and then was heated
at 95 C for 48 hours. 25 The reaction m xture was cooled to room
tenperature and ethyl acetate ( 100 nL) was added. The organi cs were washed
twice with aqueous amoni um chloride (30 nL), once with brine (30 nL), and
dried over magnesium sul fate. The residue was purified via flash

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

7- ( 3- net hoxyphenyl ) - 4, 4-di met hyl - 1, 4- di hydr o- benzo[ d] [ 1, 3] oxazi n- 2- one
(0.090 g, 35% as a



-52 clear oil. The oil was triturated with ether (25 m) to furnish a white
solid: nmp 167168 C; "H-NWR (DVMBO-d6) S 10.3 (s, 1 H), 7.42-7.28 (m 3H),
7.14 (d, 1 H J =8.11 Hz), 7.11 (bs, 2H), 6.96 (dd, 1H J= 8.11 Hz), 3.56
(s, 3H), 1.52 (s, 6H); M5 (El) mz 282([|\/H—I]+, 90% ; Anal. Calc. For
C'H'N®3: C, 72.07, H 6.0S, N, 4.94 dund: 5 C, 71.59, H 6.08, N, 4.79.
EXAMPLE 50 6-( 3- Acetyl phenyl) -4, 4-di net hyl - 1, 4- di hydr o- benzo[ d]

(1, 3] oxazi n-2-one 10

3- (4, 4- D meldiddphere Q4&r ds y o onitrile
(0.25 g, 0.9 mI?D ) was d%%%o%vlggg%eﬁ%raﬁ%%&g ;angxlng)ﬁéog%né% c%/lm) gO%%g To this
sol ution, renpsFrtHEgadbistaebindicherne [IB. @erMJmml@lh@n beXeailyriprepbred fromol ) was

added and t.he t to refl n i en. Upon
conpl etion gf I‘{ph%’qa{e ctS?%osﬁw{dﬁ F}é?algﬁ igosﬁldhm xt?ff’%‘(’&%m’m 'ﬁcﬁe&s th 1
aqueous HOsuitaileitouptingtdaetionlfuck @oISeille op Stizuki PiRoct] ¥drHEE oMEin LuikRE! ed with
et hyl acet g_t . (100 %ﬁdafd“ ed over 4;%804 and concentrated. Purification of
t he resPdu asglﬁ’s‘eﬁ the BreRraHeithe Weinrsb cnide?., 50% et hyl acetat e/
hexane) gave

6- ( 3-acetyl - phenyl ) -4, 4-di met hyl - 1, 4d|hydro benzo[ d] [ 1, 3] oxazi n-2-one as a
white solid (O. 0315crgme1112% np 178-179 C, 'H NWR (CDC13) 8 8.15 (t, 1 H) J
=1.71 Hz), 8.04 (s, 1 H, 7.95 (dt, 1 H J =8.85, 1.13 20 Hz), 7.76 (dt, 1
H J =7.90, 143Hz)R5757(t 1H J=7.72 H), & 52 (dd, 1 H J = 8.2
8, 2.11 Hz), 7.39 ond = 1.81 Hz), 6.93 (d, 1 |H J = 8.19 Hz), 2.69

(s, 3H), 1.81 (s, E (EI) g 29@1 H] +#5d0%~EXAMPLE 51 25
@ [ 1, 3] nrazi n-2-nne

6- ( 3- Benzoyl - phenyl di met hydywo)lomt ro- ben
Prepared from N
3- (4, 4-di net hyl - oxo 1, 4- di hydr o- 2H benzo[ d] [ ®73] oXazi n™&yl ) benzonitrile
and phenyl nagnesi um b&om d,e according to the proceduye of Exanpl e 50. A
white solid: nmp 156-157 C, 'H-NMR (DMBO-d6) b 10.33 (s, ™ H), 8.0-7.96 (m
- 53 2H, 7.80 (m 2H), 7.73-7. 56 (m 7H), 6.99 (d, 1 H J = 8.06 Hz),
1.67 (s, 6H); Ms (EI) mlz 357 ([ MtH] +, 40%; Anal. Calc. For CZ3H-9NG3: C,
77.29, H 5.36, N, 3.92 Found: C, 75.7, H 5.28, N, 8.86 &XAMPLE 52

4, 4-Di net hyl - 6-[ 3- (1H—tetrazo| 5- yl(? phenyl] 1.,4-di hydrobenzo[ d]

[ 1, 3] oxazin-2 one A mi xt ur eRdforReMeX, 0 degrees C A
3- (4, 4-di met hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d] (1, 3]
(0.77 g, 2.8 mmol ), trinethylsilyl azide {0.68 g Al ), and 10 di butyl
tin oxide (0.071 g, 0.28 mmmol) in dioxane (20 ) waf heeﬁ”ed at reflux
under a bl anket of nitrogen. Upon conpletion of the 4 ggl on, the di oxane
was renoved, the organics taken up in ethyl acetate ( 1 and washed
w t h NaHC03 100 rrL) The aqueous Iayer was acidified with 1 N aqueous HC
and extract ed Wh ﬁ)/ acet ateé n.). The organic | ayer was dried over
MySO' and conceRtIHEl FRICE, &% @RPIOAChatq HrePRTeoREIEPFAZINOPEK) With) aglaw

4, 4- di noet pyifubroh&yl sibstituent at osition-4,

H-tetrazol Iij5 yl ) -phenyl ] 1, 4-di hydr oben‘;%( li %l]ﬂu%rfg‘i?ﬂr}yl &5 one’ as a Ilght
yel | ow sol PEPTPRIiasely qubstibied: chleroandigmeats was mtmm Wmmm)ale&:rﬁﬁctﬂve( s, 1 H),

7 707 s (et st Bivalylonpdte §r SRgHBbmy tocyoonitso g Bropeitdeli ) 2

%07 g ( MFH] amlm@m/gna smane soBant suckas acﬁtonihﬁ[\héﬁxﬁlx\x/%?}m%dﬁ@lerﬁ «chtbridd, N, 20
ou
4- (4, 4-Di c{‘}gl of@ o&?l ‘g S?}V%’t 15“%‘ &FH’“EF%%JC%FMBE% Geg]water under an inert

[1, 3] oxA8zi Bmﬁysyﬂle}c &udh @phireoeer HRbRAN: tenipefanss & fr °C
4-Di cycl opr OE’%E"’&‘ 4-di hydr o- 2- ox%é;gz 31Jf benzoﬁgan%%no%loy E)o7roon| c acid was

prepared fFf¥ A ﬁ@hﬁs Brciyrn Isathewsite; seditm hicasondiengr patasEangdrisonkte 2, and 4.

A white so 6)...S.10. 1 01 (s,

oH), 7. 85%'2,b“’rrﬂ"él,é‘@7‘”2h i t?ﬁ rﬁ“%ﬁ‘g% ’qﬁ)z d aga 7%‘%’&‘,“&“&;“& 857 9 Hp),
1.38 (m 2H), 0.52 (m 2H), 0.39 (m 4H), O. 22 (m 2H). -54 The title
conmpound was prepared according to Procedure B from ' '

(4, 4di cycl opr opyl - 1, 4- di hydr o- 2- oxo- 2H 3, 1- benzoxazi n-6-yl ) boroni ¢ aci d and
4-brono 2-thi ophene carbonitrile. A white solid: np 244-245 C;, 'H NWMR
{DMSO-db) 8 10.25 (s, 1 H), 8.49 (d, 1 H J =0.87 Hz), 83 3 (s, 1 H,
7.74 (d, 1 H J =144 Hz), 7.67 5 (dd, 1 H J =8.28, 1.54 Hz), 6.90 (d, 1
H J =828 H), 1.53 (m 2H), 0.59-0.41 {m 6H), 0.31-0.24 (m 2H); M
(ESI) mz 335 ([MH', 100%; Anal. Calc. For C, gH 6N22S: C, 67.84, H
4.79, N, 8.33. Found: C, 64.92, H 4.66, N, 7.71. EXAMPLE 54 10

6- ( 3- Brono- 5- f| uor o- phenyl ) - 4, 4-di cycl oprop

| -1, 4-di hydr obenzo-[d][1, 3] ozazi n2- one

n- 6 §I)benzonitrile




Prepared according to Procedure B from

(4, 4-di cycl opropyl -1, 4-di hydr o- 2oxo- 2H 3, 1- benzoxazi n- 6-yl ) boroni ¢ acid and
1, 3-di brono-5-fl uorobenzene. A white solid: np 228-229 C, 'H NVR (DMSO d6)
8 10.3 (s, 1 H, 7.76-7.72 (m 2H), 72665 15 (dd, 1 H J =8.32, | .74 Hz))
7.60 (d, 1 H J = 10.36 Hz), 7.51 (d, H, J—83Hz) 6.93 (d, 1H J =
8.31 Hz), 1.63-1.54 (m 2H), 058041(m 6H), 0.30-0.28 (m 2H); M
(APCI) mz 402/404 ([MH -,100%; Anal. Calc. For CzZH' Br FNO2: C, 58.48, H,

4.17, N, 3hfdrocHienitiRd: Toeath®nt/ 6f 116, with2séh a roi';’nﬁ@ - alidMitkVRbEn 3R A (4,
4- Dcycloprog' | -2- oxo0-1, 4-di hydr o- 2H-benzo 1, 3] ogazi n-6-yl }-5-fluoro

hpn~nni tri | bty Rithimg: of é—bBtylhtMum followed by reaction with 'a low perfluorocarboxy

|6n( :23 g;g”?-démfalnv&r f)e £ hecﬂﬂl.u%rofcefy O\&l’ﬁéfr?(l Pglleﬂﬁﬁ%&g%tyﬁ]mw%z 3,%0%&191] [1, 3] oxaz

t et raki s(t tifiiveonpétpthasp honmc)nqmweathuuhms(@l)er @f)THF ufgderGnGhertamiopphere DMF (20

nm.) was sub ect to a bl anket itr m nutes at 50 C and then
was heafe h " A5 STEAN O PIPERH 3t s A¢ O@?}glt?r?'f’ﬁmtnﬁe EOEH e SRUESHYE OFRO- ¢ he

reaction mamﬁnmrbetm&s p@uisaﬂuemnieamwa the pl'@ch )g@ﬁﬁi o e adtesda Wyt h et hyl
acetate {3x50 ,nL), The grganlc | ayers were ed with brine, drled over

MyS04) and r??ﬁ'ﬁ‘?f’eﬁq Prateeigd ammigo ketenes With a %Eahller?étﬂl sueh as TEAGSN aqucousr at ed wit h
g: E)E;Ir gggt g?&o&g(\)/rgievs%luﬁom } QuitBle fiveRRaQEY 8¢ rﬂlatlhirléﬁ‘é HABE ot WerSRlol d from
3- (4, 4-di c;‘iCapb@b% paintef thelsplivenli th afford-o2thle e aimd{etting 17 3 Thx ppiraiord 9f 5- f | uor o-

e gt et ol PO G, (OB 10 (5, 3

(dd, 5 1H, ddsceibéll f3x thé sﬁﬁhdﬁi&)&fb@nz%ﬂazﬁxdme 1#ifrosh kcto%e 34. Ua&pl 0?99%!11 2H),
0.58-0. 42 (m %zpo 30-0.28 (m 2H); M5 (ESI) nfz 347 (] , 100%

Anal . Cal c2nBgt {4 Yiglghgcompourds Oithlq-lnvmgrz, 12pgs S@Wﬂﬁ@bﬁn@b IMxan72. 4, H,
4.74, N, 78t AR iak] d8mpl I

6- ( 3- Brono- 5- net hy IyLaErﬁen %eﬁc%t?}r;%edﬁoTplmgieaan%ydro ealnl%‘il)m'[naﬁa taP’ISESB] oxazin-2
one Prepar Brpved mﬁ'ﬂQ he 4n df\;imh%talistdn thishapdplingZpracess. ZFhe3cabipligactivai n- 6

yl) borgqgic h- dl br oppt ol.uene ac ordin .to. Procedure B..  Wite

2o va: T 9558 i W aordintiured FReBoa0E oY P secoftishey i e gespre ofpy

7.58-7. 56 émabBHi)ase skidh ds ﬁ&as(sﬁl,m phdsphate/and a7ca(a$yst &f ﬁ&kelﬁ@ %5H?fomﬂle# J = 8.67
Hz)237s "Bé’fxﬂ&é H%IVBESI m z 344/ 346 Oo/c)
Anal . Cal c® ?‘C'@IFP PRBEIPPE;, drps 0y iphenylptiogmbinen The nost cqnmmiy ugd 58.82, H,
4.62, N, 3 ERANP EHE tfief ) - 4;

4- di net hyl S(?%A?tdl h dﬁ%tgézlg?gj@e &ﬁxg‘%nyaﬂ n-@enéﬁwyr@éx? E%%F%ﬁ&

4- di met hyl ﬂ&ecuteéiiu AR iTRTtaRosPhEr8 suchine mtwgerz orer ot z;tlmnmatﬂreamngm@nd 1,

3-di br r ‘H’ﬁ ne according to Procedure B. Wite soI i d:
np 214-921[1)6%8:%1“‘lrII Nﬁ{ﬁ?%ﬁ}g@é%)%g 10.4 (s, 1 H, 7.99 (s, 1 H, 25 7.73 (s,
1H), 7.68-7.62 (m 3H), 6.97 (d, 1H, J= 8.0 Hz), 1.68 (s, 6H); M5 (ESI) mz
414 ((M- H', 100%; Anal. Calc. For C'H 3BrF3N03: C, 49.06, H, 3.15, N,

3.37. Found: C, 49.16, H, 3.05, N, 3.30. -56 EXAMPLE 58
3-(4, 4- D met hyl - 2- oxo- 1. 4-di hydr o- 2H benzo[ d] [ 1, 3] oxazi n-6-yl)-5-mnet hyl
han~nni ~-il p Prepared from

6- ( 3- br ono- 5- et hyl - phenyl ) - 4, 4-di net hyl - 1, 4- di hydr obenzo 5

[d] [ 1, 3] oxazi n-2-one according to the procedure of exanple 55. Wite solid:
np 256-258 C, 'H- NWVR (DVMBSO-d6) 8 10.4 (s, 1H), 7.99 {s, 1H, 7.86 (s, 1H),
7.67-7.62 (m 3H), 6.97 (d, 1H, J = 8.11 Hz), 2.42 (s, 3H), 1.68 (s, 6H);
M5 (APCI) mz 293 '



([ MtH] +, 100%; Anal. Calc. For C,gH 6N~-Q2: C, 73.96, H, 5.52, N, 9.58.
Found: C, 73.26, H 5.46, N, 9.24. 10 EXAMPLE 59

3-(4, 4- D met hyl - 2- oxo- 1, 4- d9hydr o- 2H benzo [ d]

(1, 3] oxazi n-6-yl)-5tritluoronet hoxy-benzonitrile Prepared from

6- (3-brono-5-trifluoronethoxy-phenyl)-4,4-dinethyl-1,4 15

di hydrobenzo[ d] [ 1, 3] oxazi n-2-one according to the procedure of exanple 55.
Wiite solid: np 227-228 C, 'H-NWR (DVSO-d6) 810.4 (s, 1 H), 8.32 (s, 1 H),
8.09 (s, 1 Hspherkr®7 (s, 1H), 7.75-7.72 (m 3H), 6.99(d, 1H, J= 8.11 Hz),
1.7 (s, 6H); Ms (APCI) mlz 363 ([IVH-|]+ 800/() Anal . Il c. For C, BH13F3N-O :
C, 59.67, H 3.68, N 7.73. Found: C 5§ p , 7.58. 20 EXAMPLE
60 6-(3,5-djflaofo- phen)QHhCéOCA}NQE&Et hyl -
[ 1, 3] oxazi n-2<&A repat R0eN2dI Ng.t 0 pr
(4, 4-di met hyl - i hydro- 2- oxo-2H 3 ﬁ lﬁenzox zi n-H -yl'¥boronic acid and
1- br ono- 3, 5- dt orehenzene. A white solid: mp,e218-219 C ' H NWR
(DVBO- d6) 8¥10. 4] (s, 'T’H), 7.67-7.65 (m 2H), 49(d 2H, J = 7.73 Hz),
7.19 (t, 1 H J&g 9.290 Hz), 6.96 (d, 1 H J 8.8Hz)17(s 6H); M5
(APClI) mz 290 ([M+ H+, 100%; Anal.

4.53, N, 4.84. Foufe: ™ 73@6“@2‘0011*’%543 46, N, . : 57 EXAVPLE 61
6-(3,5-dichloro € ¥4- dilgydr abenzo-[d] [1, 3] oxazin-2-one
Prepared from 6- PORE-4 MY net hyl -1, 4-rd hydyo- bémzo[d] [ 1, 3] oxazi n-2-one

and 3, 5-dichl orophenyl boronic acid accord| ng to 1Procedure A A white
solid: mp 5 245-246 C, 'H NWR (DVSO-ds) 8 10. i (s, 1 H, 7.77 {m 2H),
7.67-7.64 (m 2H), 7.56 (bs, 1 H, 6.96 (d, 1&H, J = 7.98 Hz), 1.7 (s, 6H);
M5 (El) mlz 321 ([ M+H *, 40%; Anal. Calc RC1I2NQZ: C, 59.32, H,
4.1 1, N, 4.32. &ouRaigx,Tir, Iicglea C told +Q, EXAMPLE 62

6- (3, 5 Bi s-trifluoronmet hyT- phenleh'4 d| 1 4- di hydr obenzo[ d]

[ 1, 3] ozazi n2-one Prepared from
6- br ono- 4, 4- di net hyl - 1, 4- di hydr o- benzo[d°][1 3 oxa2| "h- 2- one and

bis-trifl uororret hyl phenyl boroni ¢ acid accor deng t'® Procedure A A white
solid: 15 np 258-260 C; 'H NWR (DVMSO-d6) 8 10,4 (s, 1H), 8.35 (s, 2H), 8.05
(s, 1H, 7.79 7.76 (m 2H), 7.01 {d, 1H, J= 8 °0 Hz), 1.7 (s, 6H; M (ESI)
mz 390 ([ MtH] +, 20%,gg§ﬁrarfph°ss I, For CARH, 3# <t 55.54, H 3.37, N,
3.6. Found: C, 55.S, H—==54&—N—7M. 20
3-(4, 4- D net hyl - 2- oxo- 1, 4-di hydr o- 2H benzo
hpn~nni |l ~-ilp A m xture of Ry
(4, 4-di nmet hyl - 1, 4- di hydr o- 2- oxo- 2H 3, 1- benzoxg
19.0 mmol ), 3-cyano-5-net hoxyphenyltriflate (5.
tetraki s(tri phenyl phosphi ne) - pal | adi um (0) (
carbonate (4.0 g, 38.0 nmol), and |ithi uf
m.) and water (25 n&f(oﬁ?.@(@nmbgqsm‘%to a bl an
at 50 C and Xane. SdegreesC —

3]0 Z|n 6-yl)-5- met hoxy

zZi n-lG yI)boronlc acid (4.2 g,
19 0 25 rnnol),

.95 mmol ), sodium

5 g, 57 mmol) in DME (50

nl/tt)gen for 15 m nut es

As illustrated in Scheme V, the compounds 6 or 12 can be further derivatized

at position-1 via numerous approaches leading to a variety of novel cyclocarbamate
5  derivatives including 1-alkyl, 1-substituted alkyl, 1-carbonyl, 1-substituted carbonyl,
1-carboxy, substituted 1-carboxy derivatives. For examples, alkyl or substituted alkyl

derivatives 20 can be formed by treatment of carbamate 12 or 6 with a suitable base



then was heated at 85 C for 1 hour. The reaction was cooled to room
tenperature and ethyl acetate (100 nL) was added. The organic |ayers were
washed twice with -58 aqueous ammoni um chloride (100 nL) and once with
brine (100 mL), dried over nagnesium sgl fate and concentrated. Purification
via chromat ography {silica gel, 40% ethyl acetate/ hexane) gave

3-(4, 4-di net hyl - 2- oxo- 1, 4-di hydr o- 2Hbenzo[ d] [ | , 3Joxazi n- 6-yl ) - 5- met hoxy- ben
zonitrile as a white solid (0.69 g, 53%: np 5 254-255 C, 'H NVMR (DVSO d6)
8 10.4 (s, shth as Sodfdn bgdridthih suitabe/sofvehtlsucias DMEF uhddran (iRt athtdsphefe 4 (bs 1H)
6.99 (d, 1H, J= 7.94 Hz?, 3.8%(5, 3H),. 1.67 (s, 6H ); M5 (EI) mz 308 ([M
+ H +, 3095chgiAreoncon fitrogeg foltlswed by addition ef ansgpprepriafg elestraphilenuclgag3.  Found:
C, 68.03, HiiypoRRuibsthhuted ak§t brdRideOMR . :

6- ( 3- Fl uor o-lfoyﬁe_r_lyl tNZt %-%?rrbé%%?lg’- 1, 4&%&3%%%- uec}rllélo a%foﬁflgﬁmg%/zeﬂr.%w%rw '
Prepar ed f radapsug-baan aisobaiiffeste pbing biphasiihgahdigiops ay infliddted iBchemeiVn- 2- one

Ta1 15 Top o ARARRG RN Wink § GPRSR GRs s as iy Ermonting * 16"
(t, 1 H, J bromide2n kizhitatde Solvehel suchhls adetoniftil® 3 AnotheOdkatnple Htthis N? gE' ) mz

271 ([M+ H +,._.40%; Anal. Calc. For C 6H 4FNO2: C, 69.91, H, , N, 5.1
Found: C, _cbt,’lcaﬂgn gnoiusdes, \put 4s got limited to, the one depicted in scheme V where - -

E~LE 65 - i ; & z : _—
6- (3- Cnl or o B Uar o Shann e, 0 ’é‘?"rf%’t“ﬁffiz Hforgs 1 ppgituted derivatives pf 4

oxazi n-2 orfemppasah2eat 6f r om

6- br ono- 4, 4- di pet hy/l -1, 4-di hydr o- benzo[ d] [ 1, 3] oxazi n- 2- one and

1- br ono- 3- chl oP8™”f | uor obenzene accor di ng to Procedure A. Wiite solid: np
211-212 C, ' H NVR (FOMSO- d6) 8 IR, MHMMF 1 7.92 (del, 1H, J = 7.13, 2.19
Hz), 25 7.71-7 66 [(mrd ). 7.8 kachd,clisth, 2H}, 1. H J = 8.95 Hz),

6.96 (d, 1 H "o 1. 6504 VB ( M+ H + 20%:
#8. Found: C, 62.52,
wzo(

8.8 6H) ;

Anal . Calc. For . C, 6308y 4 29,

H 4.45, N, 4.4 - -59

3- (1- Di et hoxy#fet hylF 4, 4-Mi methyl - 2- oxo- 1, 4- di I

[1,3]oxazin-6 yl)-5fluoro-b enzonitrile A mxture |

3- (4, 4- Di et hyl - 2- 0Xo- 1, 4- di hydr o- 2H benzo[ d] [ 1, 3] o®azi n®

6y1) - 5-fl uoro- benzoMrf{R-B2(0.25 g, 0.84 nmol) and t2i et hyl ort hof oxmate (50
m) was 5 heated at 160 C for 12 hours. The excess triethylorthoformte was
removed in vacuo and purification via chromatography’ (silica gel, 20% et hyl
acet at e/ hexane) gave Ar Ros Rt

3- (1di et hoxynet hyl - 4, 4- di net BELXEHIRDMAPAdi hydr D

1 [ 13
] oxazi n- 6-yl)-5fl uoro-benzonitrile (0.116 g, 33% solid: np
123-124 C, "H- NWR (DVBO-d6) 8 7.97 (d, 1H J = & B8 bs, 1H),

7.53-7.44 (m 2H), 7.35-7.32 10 (m 2H), 6.65 (s, : 3.N88-3.78 (m 2H),
3.73-3.61 (m 2H), 1.77 (s, 6H), 1.27 (t, 6H J = 7RD5 . M5 (ESI) mz
295 ([M- H', 100% |ower MNion consistent with |ogs &f ®iethyl acetal);
Anal . Calc. For C22H~, FNZO4: C, 66.32, H, 5.82, N, 7.03. Found: C, 65.89,
H 5.92, N, 6.66. 15 EXAMPLE 67

3- Fl uor o- 5- (1- net hoxynet hyl - 4, 4- di net hyl - 2- oxo- 1, 4-

Rg
di hydro-2H benzo [d]
[ 1, 3] oxazi n-6-yl)-benzonitrile A solution of A R

=

10 22



yl)-5-fl uorobenzonitrile (0.150 g, 0.51 mmol) in DVF (S nL) was treated at
rt wth 20 sodium hydride (0.061 g, 1.53 mmol). The m xture was stirred for
30 mnutes and treated with chloronethyl nmethylether (0.062 g, 7.7 nmmol).
Upon conpl etion of the reaction, the_ngction m xture was quenched wth
water (25 nmL) and extracted with ethyl" acetate (3x30 nlL), dried over MS04,
and concentrated. The residue was purified via chromatography (silica gel,
25% et hyl acet ate/ hexane) to give 3-fluoro-5 25 (

1- met hoxynet hyl Tfe 4cﬂétf&ﬁtd?)6£rb3xﬁaﬁb_njof4héjéd?%ﬂ>h9d 2rhbE 'ﬂtzgosﬁthn- | tolgg%
] oxazin-6-yl) benzonitrile as a white soli 30.11 g, 65%: np 169-171 C
' H NVR ( DvisSemgeyndzlgean pe agdily afifpcteddyomatmasnt off 12 or¥ with @ suifabl at@latisng |

17 (s ot RO R e oSy ekbntinde paatblor o il £, 2

C, 9H' FN20, bagy c@dly8Xuchdas BMAP inN, suftabl2 solventrsdch 43 acbbni®Rle underdnQfert N, 7. 73.
EXAMPLE _68 5 Phosphoric acid . . ..

6- (3-cy no-ag‘-"?ﬁpﬁ?{%‘-l%aéﬁ}rﬁcﬁn-% T Ne TS PTiRaRem Rasitiop L, ofjcopormd R y| ester
di et hyl et ere o give X2 bini &ﬂ_a&f)mplished using a suitable aminating reagent such as

3- (4, 4-di net hyl - 2- oxo- 1, 4-di hydr o- 2H benzo[ d] [ 1, 3] oxazi n6-yl ) - 5-f| uor obenzo
nitrile (0.chioroamine paheprssonce pf DNFtabls base, syphsassadivm hyddidesin hysditide (60% i n

oil, 0.101 : : j . 1 nut he reaction 10

i xi ure vad oy e il TRt op e e, KMo Beitbs QHOFSIEH o) T pon
conpl eti on JoOrg. lGeme30; 131 965he reacti on sol uti on was quenched with water
(25 nL% and the product extracted with ethyl acetate (2x50 nmi), dried over
My S04, Ond concentrated. The residue was purified via chromatography
(silica gel, 25% ethyl acetate/hexsnenri® gi ve phosphoric acid
6-(3-cyano-5-fluoro-phengl 4H benzo[ d] [ 1, 3] oxazi n- 2-yl
ester diethyl ether as a=uaiE Rl mp 196-198 C ' H-NMWR

[0,4),0,0 1% Ly by 5yl ol okl iyt 547, 1,
= 7.05 Hz) mSwaRmeNyd if 27813G iiddt nitidpen vA0%8 solbtiad of GadtylmBgiesiizy HUFN205P:
C 203K e e o R 50 mAb i < e sosns

1) - 4-f1 uor oRemMED N hribies EhpHaAuRL kbt Mtrdnglfor 48 hours under nitrogen and then
4- di hydr o- 4, 4- di_met hy] - 2- oxo- 2H 3, 1- benzoxi n-6 25 yl)boronic acid and

5- br ono- 2- PEBEH dKe A£eldi &3 Niaguenus Sydrpeiiorids sphusior (APPanId. Theimistusoivesl: np
229-230 C; peldVRI (RIS - : 15 J =.7.39, 2.12
He) | 05, 0 (m 1 H%qug.%g{%"gﬁ“ﬁ‘%m’éﬁ%?°1€t."é’9"“%i§?{1yl%+:‘?‘fatﬁ(3=°°§? He), 1.7
331 VAP0 ek iom btz e s e B
%0 8- Fillor €1 ocfts gl mi?h B eomibiReh i oy et avhed 5t brne sa

(tert - But 0xiyied(MaSy)) aRifBOkm3vdl lob e31ede nzicfio, Ak resifubatad paHfil byl sika  Synl et t

5 4, 360-2 98%%; np 159-161 C) was deprotected using trifluoroacetic acid
to give o nt2she (FREAMatogEaPhY wWhiexpne;ghylt meeieted:2)i th give hyt@EwgriesSum broni de
to afford orémdgiendinidiahiglol GRT &k A€ (B A4HoR0 i BBRLRYI~. Caphy (2.23 ¢

13.2 mol) was Aienflpiafivlol 1,%%&5%%%(3%’%’ &%?Eﬁg g BRI

THF (20 nLYCBCLBH0 7¢91(dr 1 HL I =ibiHg), 7URddd, ddlydct4, Qi3 i), 6.6R ¢, 1 HNJ =ig4 was

| ed t 43l t 0 10 added. Th ic |
vashed i ATk AR RER FEE R R 25 iy oo e S

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




dried over MyS04 and concentrated. The residue was purified via

chromat ography (silica gel, 10% ethyl acetate/hexane) to give

8-fl uoro-4, 4-di et hyl - di hydrobenzo[d] [ 1, 3] oxazin-2-one as a white solid
(1.3 g, 50%: np 127-128 C, HNNR(DkgpdG 8 10.4 {s, 1 H, 7.22-7.12 (m
2H), 7.07-7.00 (m 2H), 1.6 (s, 15 (APCl) mz 196 ([M+ HI)', 100%;
Anal . Calc. For C H F NQz: C, 61. 53 H, 5.16, N, 7.18. Found: C, 61, 27, H,
5.37, N, 7.02. EXAWPLE 71 6

~3- Chl or 0- 4- f | UOT®-apdvdYth) ofS2-{2- mm&s%r&nsbha?tljﬁépaﬁ 2401 1bgd?phﬁmphﬂ] [i,3]20
oxazi n-2=one Tg a solution of 8-fluoro-4,4 met hyl -d dr o- benzo [ d] [ 1,3

] oxazi n-2- SreTHE. (38 mb) was pdded) Lil ncaal&;md@na@ngle(@wg) 9eva§maﬁdm§erdr opw se
a solution I Ci nder

i rogen at PERT IRE reachth Siort it haHE dt 307 Rt B LB 0t oo
and the r es reyed it a’ncwdanda&lepamdlfel wgb digsobved 5n Fithyil caetare| (16®IMINN The

hexane cet at e/ ) uo ineth

((ji hydr o- %%1{‘@‘1“[ Y%T"S%&i“ﬁh’z“gﬁg‘w&gs g’!f%‘?‘ro iSPllé‘“%?%’iﬁo('B&?Eae Y%Sh% whi ch
was used Inrrﬂg)(hndstiﬁed \Mlﬂhmgso‘ ur ARG repidkall dfC JIVEMR - in Aablolt 1bRnRL4, 4-

6- br ono- 8-f | uor 0- 4, 4- di net hyl - he%dro benzo[ d] [ 1, 3] oxazi n-2 one (0.176 g,

0. 64 rnnol ) dimethylygt-dihgdretberrofdiHetigrazino-ons wa t@ﬂf{@Slaswglte ®lig26ep! ) , d
R o hii
sodi L?JEZFLZ&%LW”WS@ GHNNRADMOLRA #3465 1, D0 lhine i) ) 2

subj ect tohﬁ&ﬂﬂalﬁkdt—bi szt7r43qdd, lﬁbrf-ﬂBSS 2 InHe)e 6.841(d, 301, C a4l HZhdre1nas

heat ed b 8 sgl(_]x;or 1 hour. The reaction m xture was cooled to room

t enper aturerana’ et hyl acetate ( 100 nL) was 5 added. The organic | ayer was
washed twi ce with aqueous ammoni um chloride ( 100 nL) and once with brine (
100 L), dried over magnesium sul fate and concentrat ed. The residue was
purified via chronatography {sili ch&fﬂ’ % et hyI acet at e/ hexane) to

gi ve6- (3-chl oro-4-1fd %gfphm =154 - di hydrobenzo[d][
1, 3] oxazi n-2-one as a w 0 ’ 48 C, " H NWVR
(DIVBO ds) 8 10 l'ﬁhdipl(osluctlwaﬂ) pre&r@i) f(ockdz ainmd; Sjodnbé’nzﬁ& aczd 3idWAng the. 78-7. 73

1 7.6 8 77 Hz 1.7
Ersn eH)H)15 p?i?ﬁ B o bl 1 ("[“év]«’rﬁf dwﬁ’é‘b%‘d Rhabeledbe, e vy 6. 5
E>2<2 NICD:LE5;2766) 5H0.38.(84H, n,o&::&&zgdjmupd ss@nI o), 2913 (ﬁ* 1§§J6=gs 4Nz gé&%l %5 9
o 2 S-S B e g Mivbintarh 160905 Rar” G For ¢ st IO, ncZ:OL b Y "

9.63, H,

(1, 4- di hydr 934, ¥ #émaidand. -2 39%9; B35 zoxi n-6-yl )boronic acid and
1, 3 di br om)ben;zene according to pr ocegﬁjgg@B A white solid: np 174-175 20

C; 'H NMR (DMBO-db) S 10.35 (s, 1H), 788(bs 1H)) 7.68 (d, 1H, J= 7.5

7.6¢.51 (m 3H, 7.4 (t, 1H Mﬁ?“ 6.97 (d, 1 H J = 8.57 Hz),

164(s 6H); MS (El) mz 331 ([Nt= 333([M+], 60%: Anal. Calc. For

C, 6H, 4Br N02: C, (15#D8iydriid 4ddinfethyN2-0k0-2H1-3, E%ﬂibxaﬁn—(ﬁ?l)ﬂoroﬂc atig36, N, 4.009.
25 EXAMPLE 73

To a solution of 6-bromo-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one

(2g, 7.8 mmol) in anhydrous THF (60 mL) was added a solution of #n-BuLi in hexane

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

25 minutes, a slurry was obtained and treated with triisopropyl borate (6.5 mL, 28
mmol). The reaction medium was slowly warmed to ambient temperature and
quenched with 1N aqueous hydrochloric acid solution (60 mL). Ethyl acetate (100

mL) was added and organic layer was separated, and aqueous layer was extracted with

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



4, 4-Di met hyl -6-(3-trinethyl sil anyl et hynyl - phenyl ) -1, 4-di hydrobenzo [d]

[1, 3] oxazin-2-one A mxture of 6-(3-brono-phenyl)-4,4-dinethyl-1,4-di hydro
benzo[d] [ 1,3] oxazin-2-one (0.8g, 2.4 nmmol), trinmethylsilylacetylene ( 1
g, 10 mmol), -63 tetrakis(triphenyl E‘lOSphI ne) palladium (0) (0.17g, 0.24
mmol ), and cuprous (1) iodide (0.05g,~°28 nmol) in triethyl anmne (20 m)
was heated under nitrogen at 80 C for 3 hours. The reaction m xture was
cooled to rt and the sol vent was renoved. The residue was taken up in ethyl
acetate (50 ) h AR ine (20
tnL). The o(%rggadnv:”?pma%?g)? %g\ggg%é}dg% ed a%%%&gﬁa{ﬂé r@?dd@‘-\%as?ﬂrﬁ g?mval of
sol vent, t Hey a sb¢aiged flaghschpamatégraphy ligthyd aswltﬁxbaxagafﬂ lom:zﬁﬁrad()m-dpiyslro-

OREETS Te e b R e R B L
(2;1) 6I7-|) 6107821?8) gxm 2294250 TCASHANKIR (DMSGZ%)(&EGOQ@ (éd%H 1D4§)n§>|achan§rt§8) Egz 1.67
CZ, Hz, NO2Si 7«8"%%&%2}1@2 EX%JQ geFqu’ 5747 ("leéa% (‘/i?:é)ﬂnﬂ‘.' T8 Hp)y 168, H,
6.64, N, 3. 26H) Akd) 4% 222 ({M+H] , 87%).

6- ( 3- Et hynyl - phényl )-4; 4-di met hyl -1, 4-di hydr o- benzo d][1,3] 15 oaazi n-2-one
A m xture of 4,4-di rrethyl 6-(3-tri methylsHanyI et hynyl - phenyl) - 1, 4- di hydr o

benzo[ d] [1, 3] oxazi n-2-one (0. 7g, ZQ}W d potassi um carbonate (2g,
excess) in anhydrous nethanol rt under nitrogen for 4 hours.

The m xture was-(Br(ﬂﬂbﬁﬂhﬂ;ﬂmmaanmylem-amrmehza@m,eﬁxhﬂiﬁtﬁ@hé/vi th ethyl

acetate (2x80 nl). The 20 organic |ayers were washed wih brine and dried
W th lvgléb. The sol vent was renovdBrosedpredd it e. conmpound was obtai ned as
a off white soligd &Qmﬁla f78%} 6@4%&&& 121, 4<dih d}#ﬂ%& 28nd0-3, (s,
1 H, 7.78 (bs, 1 F), 7 72°7.°6 617-1) iy dro-enal %1123’3;7 43 (m
2H), 6.97 (d; 581 H.9 J rmnql),9831cb1pro 612/5 (bgmﬂlc H)aCldl 6783gs 16H) nmblx El) mz

(AL o S 55,3 LS s sl s 1 2 7
3- (3- (4, 4- D2msghsd.4 tneolpinla mrmraoﬂnmmmwdhmmmm ﬂe@sseh)tophenyl]
propynenltrl | e -64 To a stirred mxture of DVMSO acetonitrile and water

(9 ni/ 31 16m8Vehe qpgenanddhendheated at 8xi&; under a blasketqf mitengsn & 3hauss. (0. 193g,

2.2 I
6- (Smér:)hi/nyﬁh%%?f%&ﬁ?éﬁ rr%tcwlm-i P Qi-?& 1é?i‘i"3 p?)rgtﬁfzéo ?ﬂ fl?LergT%dngzll n- 2-one.

(0.2 g, 0. 7saturated jquehd momummblwxlds scﬂm (ﬁasnlt)heﬁthxdddetate 55(1 mDD lnas above

mxture in ter .a he m xt heat ed at 50
C for 72 ho%drdg& m %sggcmg%a%&f.[urg \j\dflglga ous L%’Srl T ¢ af’tf 3?{‘8 ‘fffyiat ed with
0.5 N aqueoarstald(3xtHind)s dhe combinédOrgartiy laytﬂsevqaé eabhed tvaticbritet aat ieRd Was

col I ect S(Sj Oer'itﬁl I\/Eglgd.er'rhe solvent was removed in vacuo and the residue was purified by a

silica gel flash chromatography (hexane:ethyl acetate/2:1) to afford 6-(3-
chlorophenyl)-4,4-dimethyl-1,4-dihydrobenzo[d]{1,3]oxazin-2-one as a yellowish
solid (1.4g, 82%): mp 158-159 °C; 'H-NMR (DMSO-d,) & 10.31 (s, llH, D,0O |
exchangeable), 7.75 (s, 1H), 7.61 (m, 3H), 7.46 (t, 1H, J= 7.9 Hz), 7.39 (dd, 1H, J =

25 7.0., 1.1 Hz), 6.96 (d, 1H, J = 8.6 Hz), 1.68 (s, 6H); Anal. Calc. For C,;H,,CINO,-0.1
H,0: C, 66.37, H, 4.94, N, 4.84. Found: C, 66.14, H, 4.61, N, 4.71.l

EXAMPLE 6
6-(3-Methoxy-phenyl)-4,4-dimethyl-1 14-dihydre-benzo[d][1,3]-




and washed with water. The solid was purified on a silica gel colum
(hexane: ethyl acetate/2:1 ) to give the title conpound as an off white
solid ( 10 ng, 4.6 %9: np 212 10 213 C "H NWR (CHCI 3-d6) 8 7.96 (s, 1 H,
7.77 (s, 1H, 7.65 (d, 1 H J =7.8 Hg% 7.60 (d, 1 H J =7.69 Hz), 7.5 I
(d, 1 H J =7.77 Hz), 7.45 (dd, 1 H 8. 67, 2.21 Hz), 7.31 (d, 1H, J =
1.55 Hz), 6.91 (d, 1H, J = 8.19 Hz), 1.8 (s, 6H); MS (El) mz 302 ([M]~
30% . 15 EXAMPLE 76

6- ( 3- Fl uor o- 5-ni tro- phenyl ) - 4, 4 di g¥akiayl-ode 4- di hydr o- benzo[ d]

[ 1, 3] oxazi n-2-one Prepared fro

(1, 4- di hydr o- 4, £2 f?ﬂafﬁét%%rd@gd%?f%ﬂlgef\ Fam, trkTomosd. d1dimeshyd il 4-ddwieg- and

m 260261 IR PRRETE BF A RROpRb| BpRhBealt | Selfow Sy B 200"

20 2H), 7. 7ABATIG63AC( H-NMR, (DMSTEAY)@,10B (8, 1H)=7.36 4, 288) 7.36 (171 (5.7 =689 M5 (ESI)

e e NS R N

6 (3PChI or %Iﬂ%inqgr@f)pmruﬁsl) Az 2841 ([VBIH]TY, 1 30%) 4-Adia OO FheOZB [, /DL:1 c3] 0sazi n- 2
one Prepared from
1, 4- di hydr o247 Hg- ﬁ%twnﬂ%z Fowt 478,58, Heh7dN:4-68- yI } bor oni ¢ aci d and
I - br ono- 3- chl or o- 5- fl uorobenzene according to procedure B. A white solid:
np 193 194 C; "H-NWR (DVMBO-d6) 8 10.4 (s, 1H), 7.67-7.64 (m 3H), 7.61-7.57
- 65 (m 1 H, 7.41-7.37 (m 1H}EXM&E(H 1H J=8.72H), 1.7 (s,

Vg (APCI) hl396 M ‘ ) : I C 6H 3CLFNOz C
o 86, 1 4 Azin2-p3o\p| E 78

3- Chl or o- 5- (4 4Pcﬂ¢paﬁtifhybor2n@>t@ﬁocédﬂé W&bﬁa—@bi-o%ﬂmldﬂxletﬂyl 133 dﬂi§&%ln 6-yl)
hpn~nni | ~rilp Pr]gloared from

"1, 4- di hydr deB2eidi.Mexazn- Zyn%iiafi 2rhigrophenyh besenis-asidy | Whise selids awi Bland'

1- br ono- 3- ¢lgherohg 1 1 lid: - 10
256,557 G e RNE L GRRD o) AT B8 Bk GRESH B O Fe R,

7.98 (b s, H, 490, N74.82.- Eounﬂ @ﬁ67§H)i,4629~?,4(5§ 1H J=28.09 Hz) 1.7 (s)

6H) ; (ESI) mz 311([M- H -, 100%; Anal. Calc. For C'H' CINZO2: C,
65.29, H 4.19, N, 8.96. Found: C, 65.25, H 3.92, N, 8.71. 15 EXAMPLE 79
6- (3, 5-Di ni tro-phenyl) -4, 4- di net hExANVPLE rydr o- benzo[d] [ 1, 3] oxazi n- 2- one
Prepared from ( 1, -d| hydro 4 4- d| rreth I-2 oxo 2H-3 1 benzoxi n- 6-yl ) boronic
acid and 1-brono- 376 :- aicttiwa: AL - PeRZOKGIsd- B. A yel | ow
solid: nmp 297-298 C H-NIVR (DVEO(hR)inB-ghf 4 (s, 1 H),8.88 (d 2H, J = 1.98
Hz), 8.78 (bs, 20 1 H), 7787829%m—21=§&7.04(d 1H J 8.23 Hz), 1.7
(s, 6H); M5 ( APCrepare acaudig to Proepdure IAOﬁém;G-bmaioA Gainmthymam-d}hﬁdip?:N 06: C

35'( 284 ! rrgbt ﬁ%[[d]g{’ %ﬂigaz%f}%l- 590%‘{%‘-}'8}%%3?’%“2’?8?‘5?“ Seidt, Whitd sq solid® 2 SIVF LE 80 25
[1 14311 oxaz i 1256 °gzt )Hmtmt(mwug)ra ﬂ&s & ngﬁﬂﬂctdf zmgz% 8.5 H2), 7.55 (m, 2w,

i hydr enzoxi n- oronic acid an
5- brom)lysogﬁ f’ﬁalzgin:}e F%/%}ébcg(o%dé bﬁt’é “prcBalile (By I;D WS (BSI3 414 @88 np 288289
C '"H NWR dgy, 8 =.0.77 Hz),
G H 7(7901’%5 (3 izo}_f A9a14c£1§ F&"@Hg 1ﬁ8) (%3 68!7@ 'H 4'?@,“’%’#3?%%&‘?9) oY )
303([ M+, 4, H 6N475

25

[£]

EXAMPLE 9
6-(3-Chloro-phenyl)-4-methyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one

To a solution of 1-(4-amino-3’-chloro-biphenyl-3-yl)-ethanone (see example

35, 0.15g, 0.61 mmol) in anhydrous methanol was added sodium borohydride (0.07g,



Anal. Calc. For C~gH'N, Oz~1.65 H20: C, 64.92, H, 4.93, N, 12.62. Found: C,

64.74, H 4.69, N, 12.32. 5 EXAMPLE 81

4, 4-Di net hyl - 6- (3-thi azol - 2-yl - phenyl ) -1, 4-di hydr o- benzo[ d] 1, 3~zazi n-2-o0ne
A m xture of 6-(3-brono-phenyl)-4,4-dijget hyl -1, 4-di hydro

benzo[ d] [1, 3] oxazi n-2-one (0.25g, O. 7§ mmol ), tri-n-butyl-thiazol-2-yl tin

(0.5g, 1.3 mmol) in DM (5 nL) was degassed to renove oxygen and then

heat ed under 10 nitrogen at 90 C for 3 hours. The reaction m xture was

cool ed to rt.0amenély etdoent tempdratuteiripanddr mtrdgeril AfteFl HilimaeL @ Radtioh00 )

was added and organl [ I%%/er was separated, washed with brine, and dried
(MyS04) .  Af PRFUIeYEs, Tpat W%I’%Wf“er t Fehy! setafis 30aml b was fhesgadsigdathsi | | ca gel

| h whi t
§8| IU(rjm( g Oexaifg@m@mxxl w?scs%gﬁﬁt@ézian&é):qﬂeguﬂhl\}é& %&%@&%@Bﬁ@@%ﬁsﬁg ! 69 13
(s, 1 H), 8m:1—5 (Fbe cambiped gre@unic Qatysrs wer¢-Hyvashied &vith7hrie ({0vmId khd dReddvert | 1H J

) 00 or) M M bl oF Sl el Bk 080 i MRS e T M
8. 22. Foundto ﬁi‘orcﬁﬁ-(5-i’m1dd—3’4hﬁﬁ)-blbhenzll 931)-etiinEDAMREHEeG3lid (0.087 g 58%):

O oy woor oo ISASCPRSEY A5t T TR, T YIS PRl Y Xt -2
1, 4-di hydroy4, 24rﬂk)m?§b‘¥t| P X A b@m  §LigC; ﬁg)' gzémd

3- br onp- S-fl uoroani sol e according to proced IL{e} &ykﬁ \?ﬁite o) 18125
182 C, I—l—l\(\?sz(IDﬁ/SQ)(mb)H)B“ﬂ@)(m, 1), 1.354d, 3171,.62878 B9); MS Bz 2TIBEY. 06 (m

(s 3E|) By 1679?5()33@]4%‘!5‘,\9& T b $2oherd bl?p?ﬁéyi%ml) a0 s e He), 3.8

ﬁ H4azgn3 Oaxiéd;l-ﬂpmsg@,e (6.31 88).04nnol) 3R dryN'HI (0RL) Wy bieked Gnded 4 bllanﬂeetdﬂ S. 44,

6- ( 3- FI uor o™&ogsH fof L}hr‘BWEtF‘hyIThE) elygat) wag, maysdetongive §;(3-chioryrahasyBehzol d]
(1, 3] oxazi nméthoPeaid - 0

(1. 2- di hydr o- i n@?%tll%?lzzé[ggg?’ ST Ope ps & wihite solid (G031 & SR Py and
1- br onp- 3- f 1$}%- @atﬁN{’ﬂbMQﬂs) bdA2dmel DaZdd (ui hﬁ),t7c62p(mnd§ﬂu7668 A

Wmte7s 3 7(“??912%“%0&7 8%%#%%&%"@%%)@@(%5919 13:08 28“'32)

s, 6H)5.50/8, (18, )J =rb32 ,3H50% 6.82 APCIF @V 53
7,5+ B30 1) 552 3281 550% o s, MSTWpCIa SAIOEMD.: C

0 18, H, 3

6- ( 5- Br ono- b@)t/f)dln 3-yl)-4,4-di net hyl -1, 4-di hydr o- benzo (d]

[ 1, 3] oxazi n-2-one Prepared from

(1,4-di hydro 4, 4- di net hyl - 2- oxo- 2H- 3, 1- benzoxi n- 6-yl ) boroni c aci d and

5-di brormpyrl d| ne accor di ng to M@BLE@UB A white sol id: nmp 211-212 15
; ) 1 , 8.66 (d, 1

= 2. ' 2H), 6.99 (d, 1
= 8.1 Hz), Bkﬁp?lre(dsa,cccﬁdﬁhg td\me@meau)e mmaaﬁ:&(i ﬁ/bm 1L(4La]nmo_fs€l@ﬂﬁno-335( [M+

’ ’5 41(])8/0 FPlégengb?:-gﬁI!pr@aﬁ ngotn rgg\_zeg 1te sohd an {_‘l% 13489‘:’% 'I}I-I-N%/[Igl Found:
?1( g] g:)r( gg})nazmw -5 108 &; By l7o4md 1), MR (mlamk), 449Dy H 9=enzeld) 59
(d, 1H, J = 8.28 Hz), 6.97 (4, 1H, J = 8.2 Hz), 5.4 (t, 1H, J = 10.9 Hz), 1.9 (m, 2H),

25 0.97(t, 3H, J=7.68 Hz); MS (ESI) m/z 286 ((M-HJ, 100%)

3,

G
H,
H,
H]
G,

EXAMPLE 11
6-(3-Chloro-phenyl)-4-phenyl-1,4-dihydro-benzo[d]{1 ,3]oxazin-2-one




one A m xture of 6-(5-brono-pyridin-3-yl)-4,4-dinethyl-1,4-dihydro

benzo[d] [ 1, 3] oxazi n-2-one {0.34g, 1 nrnol), hydrogen peroxide (30% 5 niL)

in acetic 25 acid (5 nm.) was heated at 60 C for 3 hours. The reaction

m xture was cooled to rt and neutralizgd by addition of a cold saturated

sodi um bi carbonate sol ution. The whiteé precipitate obtained was col | ected

on a filter, washed with distilled water and dried to afford the title

conpound as a white solid (0.35g, 100%9: np 157-159 C, 'HNWR (DVSO-db) b
4 (s, 1 H, SbSidds, framH)1,-(48an5ao(sschlamb&phezyl9ﬁ 1§-‘Benz%rl HilcoHol 73md- 69 -

68 (m 2H), 6.97 (d, 1H, J=8.18 Hz), 1.7 (s, 6 MS"(APCI) mz 349([M +

H +, 1009 , ripBasepnq accoaing tq@@ofaroceAwamf F@@mele FF PEf-@hitrisalik N2p 172-188 Hz O C,

45. 70 H, 4060 R h: 86

6- (3- Cyano- 5 fT'uor o- %\?/E?W @ lﬁ{?ﬁ Hg-J4i§-'zjyh7z%IZ)d] GEW\IYEII’_E

[ 1, 3] oxazi mellédD0kIA-7.6 (mclH), ﬂéB{7 3léL(tnyBHb§t0ér(dAHriJ>et 17 &znf6.6 (s, 1H);

3-(4, 4- Lh 2H b df[1,3 in-6
yl § 5- flguge%é#§§m9x$?q1@ﬁ+ éﬁ%gl mmF;]ZOEji ]-'Eert]-g)lj?ﬂ ndi carbonate (0. 33g,

1.5 mmol ), 10 and DVAP (SOTg} i n anhydrous acetonitrile was stirred at rt
under nitrogen for 4 mnutes. The reaction m xture was washed with 1N
aqueous HCl, brine, dried (MyS04) EXAMBLEIRRrpyval of sol vent, the titIe

compound vas 9B RAAS- ol 3Pk Hilactifh afidiin ) aRaAARC, IR

(C[X:IB db) 8 1), . . O I—I)‘, . \J\l 179
(s, 6Hy, 1.62 (s, 9H): |v5 ( APCl ) w -, 15 100% Anal Calc

For C~ZH2~FN~O,:, C, 66. 66, F 7, H.541, N 7.
EXAVPLE'B7 5- (4,%- DFHE Sy | 0? ibé %thd’i?"h“ ’r"be“?ﬁpli z?gl -3l -benzoxazin-6-

[ 1, 3] oxazi nymaoydn)c 2acﬁd u@rxg0 nﬁnﬁﬂagt ri b&anaaaﬁl&def {OM8g, 12 mmol),

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

1- br ono- 2- f’ieﬁﬁﬁfﬁ@hir&#ﬁmﬁﬁ}!‘@)%lé‘éﬂﬂal @y Qee p?ri?c@m?i)ealsi sosliygnicabonate | d:

255-256 C; (hh,N 2.41

oy, B 12, 8708 Frnmy i & Myxhoc de BMEang lter BOAL 45 oty Wi dosgsdigy, =7
(s, 6H); lvsem@vq ﬂP@K}’gwazld 2gen KCEMH] 85, ° L@ 2 blankdt.of Gittogen Fear3 hours.

ﬁ HQSEN%QZ @?1 HztmgL%vggrs % cof)lc:cf1 té1 t?&nbll\c!,?nt g%empcrattlfre:uz?n qt%ncl?esd %'Zth a’ 4.8L,

4- (8- Fl uor Osaﬁnétccﬁaqﬁeédswhnﬂoxﬁniﬁcﬂloﬂdékohw@ﬁQQO?]HLPEE&?i dbtate (100 mL) was
(1, 3] oxazin- 6&1 ) 1 hi ophene-2-carbonitrile 8-Fl uoro-(

1, 4- di hydr caddedarq praamg layst Wasoseppratd.1 The AqusRpslagerywastastracted withiethyh was
prepared from.@- g@ﬁ%ﬁ? lﬂlé’% iffedorghdiBld Rpljf v%hé‘%g{%aga Zb?'{nd] anl dnré]céj3
S was

] oxazi n-2 one using the proce ure or exa Ie conpoll
pr epar ed f rith MQSQJO r’I&le (dlventovdsyremored, mwhmemuylhe- %sxdue was purified by a

2H— d
g)égor di hg to %r ur - @Q%rvﬁ AL xélo? |t§3?l %égﬂggflv%yf&l’é Rﬁﬁ%}y&%so d6) 8
%068 EZ g 15‘)7&0-11‘?@&)'% g?benkOHSdgl[lﬁgé)Xaﬂxg-’ﬁgyé):Bénzb orﬁt]r-ﬂsg 4sd,anl (offa-whéite— s33h&35( Elzg .
. , = . s, 1H), s z
302([ ], 5@%@ 2R mEa?%ﬁlz For', W#’F&c&éﬂﬁozﬁg rﬁzdo% (58184, D1 3.86, N,
9.02 Found: ex@h?nggab‘fe) 8.71 (s31ﬁj98d§(d81}P3J 43 }E?A’\%@bggkfbenzgfhno'

3- Fl uor o- 5- uor 0- 4, 4- di 2-0xo-1, 4
[ 1, 3] oxazi nl 8y (m33Hz6A8 (d; |liHeJ 82Hz), 1.71 (s, 6H); Anal. Calc. For C,;H,,N,0,0.1

25 H)0:C,72.89,H,5.11, N, 10.00. Found: C, 72.75, H, 5.05, N, 9.65.




Prepared from 8-fluoro-( 1, 4-di hydro-4, 4-di met hyl - 2- oxo- 2H 3, 1- benzoxi n-6

yl )boroni c acid and 5-brono- 3-fl uorobenzonitri | e according to procedure B.

A white 20 solid: mp 256-257 C; 'H NVR (DVMSO-d6) 8 10.5 (s) 1H), 8.20 (bs,

1H), 8.06 (dt, 1 H J = 10.48, 216H235 7.85-7.82 (m 1 H), 7.77 (dd, 1 H,
J = 11.89, 1.81 Hz), 7.63 (s, 1H), 1.7 (s, 6H: M (El) mz 314((1M+],

60% . EXAMPLE 90 25 5-(4, 4-D net hyl - 2- oxo- 1, 4-di hydr o- 2H benzo[ d]

[ 1, 3] oxazi n-6-yl)-thi ophene-3 n~rhnnitriln Prepared according to procedure
B from ( 1,4-dihydro-4,4-dinethyl EXMIZEI@ 1- benzoxi n-6-yl ) boronic acid

and 2-brono-4-thi ophenecarbonitrile. An of -70 solid: np 255-260
C 'HNWR (Dwrso_&;&zgﬂﬁﬂ;gﬁl;wynhm) h4-§mry4rohqnzo[qll [LSloxgzmzA-one? 8 8 7 87
(d, 1 HJ = 1.3 de. Z k

H@p ared- Gdnl J6-icHotd 4]d3me.l ygél‘r,'j%asl},lydé%%er%gé(]_ﬁéé )}azin 21 0%3

8.0, 2.0 Hz), 6.93°(d, 1H J=8.1"Hz
{MH)-. 5 Expd/Pinitrephedyl MMmmcxMcmrumgxmfmc&dm ai. hyeiro@naﬁoheﬂmp [d4-

fom ?ia e 3 B Y i es AR UET U e e ﬁl‘é)‘é%iﬁ‘j/")@%fmﬁsi’réﬁfﬁ“;ﬁf
CLENR (NS0 S B0 20 (s, B0 @ L s% D, s b M © o
(m 1H), ?8%{41&1%00‘73 8?61( Galcqfgr Caéln@z@ %)64 42, Ha3t. 33 Im)39 mnésn n z

283 (MH) - CREAVPIE 49, 158.71 _
6-(1, 2, 4- t hi adi azol - 3- yl - phenyl) 4, 4-di met hyl - 1, 4- di hydr o- benzo[ d]

[1, 3] ogazin-2 one A m xture of 5- [3 brono- phenyl ] -[ 1, 3, 4] oxat hi azol e- 2=one

(21. 25 4o 82.3 nmol ), et hyl cyano Wﬁﬁ 5 nm, 329 mmol) in o-xylene
{ A

(500 nL} was heated to 150 C for ter the solvent was renoved
fromthe reas{3-Bronk-ifluoeophiefidl)-43-diin 1,3)66id-5-90L €t hanol

to give 3-[3- brogog; , . y
ester as white cFiyBUE oy 5 (g4 °4ﬁpius7ﬂisb2-@co-2l#mr(zme§ 8 8. 53

(1 t, 5 ]HZH) J= %23&0“3)&1@@ lﬁcﬁlbroﬂqﬁas fiuorgbeﬂ?en!: %Hk@émg &99‘%“1&2% M@ ‘(Jt = 3H
J=17.1 Hz) Solmsn{p( LBRABBIS; [W(WWZ‘&B& 30.36 %s, 1BnBLO exithngeabley, 723

A moctute of SN ITEs g Drotye Jet ) (3T s o lhiodin #5080 0 eyt

ester (16. 8149 (S3Hp; NTBNMR emdsomm&dmwsotm (13)41%(@@,,52 S+ Sti | | ed
was heated to 100 C for 2 hours.

t 120 th |
\‘?ﬁee; egict i ofS%) 1358 n(hz’l\'}(gimgégp eg\r‘]‘gb |$P’E thﬁetBaFNQQ C.Coifedl, rialed,

hydrochl ori 08Cksudadc 15418, 1882263 and the reaction mxture re-heated to
100 C for 3 hours. The sol ﬂ\?on vva?%cool ed to roomtenperature and

extracted with diethyl ether (3x150 m,). The
ZQ EXAMPLE 15
3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo [d][1,3]oxazin-6-yl)-5-

fluorobenzonitrile

A mixture of 6-(3-bromo-5-fluorophenyl)-4,4-dimethyl-2H-

benz[d][1,3]Joxazin-2-one (lg, 2.8 mmol), zinc cyanide (0.2g, 1.7 mmol), and

25 tetrakis(triphenylphosphine)-palladium (0) (0.2g, 0.17 mmol) in dry DMF (20 mL)

was degassed to remove oxygen and then was heated at 85 °C under a blanket of

nitrogen for 6.5 hours. The reaction solution was cooled to room temperature and
poured onto a cold saturated aqueous ammonium chloride solution (100 mL). The

white precipitate appeared and was collected on a filter. The white solid was washed



5 conbi ned organic |ayers were washed with distilled water (3x 100 niL), and
dried over MySO,. After the solvent was renoved,

3-[3-brono-phenyl]-[1, 2, 4]thiadi azol e was obtai ned as white needles (12.7
g, 99%: np 69-71 C, ' H NVR (CDd 3) 6?—89 (s, 1 H, 852 (t, 1 H J=18
Hz), 8.28 (dt, 1 H J =5.2, 1.3 Hz)'3 61 (dgq, 1 H J =4.9, 1.1 Hz), 7.3
5(t, 1 H J=7.9 H); M ((+)APCI) [MiH+ @mM z 241 /243 . Anal. Calc. F
or 10 CgHsBrN2S: C, 39.85, H, 2.09, N, 11.62. Found: C, 39.82, H, 2.43, N,
11. 33. Acc I

I 2 di hyar o QOAPRURNARELHI 18 g dppalved n a mixtre f figluccine (10mly

coupl ed w tahd &&e[d&nbir (dﬁunlp)heﬁybl ojutio® Wi tappliedi Q{lza)b@d of)mmaegerli and eluted

6-(1,2,4-thi.adi t hyl - ih 1,3
o ome B AR O P RER b fedng U BEUer shandiaol HRIOPSRRREE) 5] @
( DMSO- d6) & o'b@ Md{h_&droﬂﬂ benlﬁ[dﬁ@ 3Io$ca21ﬂ46)yl) Siﬂﬂ&obanzmixfrﬁle w8s &ﬁalﬁdﬂ aslH, J =
7.7 Hz), %766 @é@%& L. 1H J= 4.4
Hz), 1.730 {asWhIE‘rHPhd Kﬁsw (84‘)(AP@¥ IR @NMR SO Mﬁé(gal P.0

6- ( 3- FI YI - ki d

(1( 3 gl g hils 23%% EpPRSRGh) e 88 APIHY b.73 o ) 69BRBCAE QS ] |

6- ( 3- br omo=58.2 [Hzyr 6&(se6iy); } “BENMRI(PRSOydy) 8,-41263rd ridhe vo(El) {nZz 2}]60va| n-2-o

ne and 3-thiappgne horo Ci g o] e |sh-orange
Solra: . SWETBEES AR RS c%cﬁnﬁﬁéﬂg%s%?g%&%% 235 doubd G52 0"
Hz), 7.S0 (69.851H 4.95Nl984Hz}, 7.49 (d, 1H J= 2. , 7.45 - 7.40 (m 1
H, 7.35(d, 1 H J=1. 8Hz)727-724(m2|—|),715(dt1H,J—
5. 8, 200 Hz), 6.94 (d, 1H, J = 8.2 Hz)) 1.80 (s, 6H);: M5 ((-)APCI) [MH]-
@mz 352. Anal. Calc. For CZH, 6FNEK .96 HZO C, 66.28, H, 4.73, N, 3.87.
Found: C, 66.54, H, 5.03, N, 3.52. 72_ EXAVPLE 94

2-(4, 4-Di nesw,n-Inmﬂud-z-oaodmdmmzm_mg]ulokaz;u&ﬁ-yl)-mconnomtrue

o br omo- 4. 4. of WErRyEd 1 O, vy ot BRERIA B ra L e i EAE, 3 4

mmol ) and Tb@fdnﬂkh&ﬂ tahd [BIOMbINSA Ry HEhD alct diding 't BrodeBfreNB. @foShﬁHm') in

toluene (40 nlL) was stirr under a flow of nitrogen for 25 mn. To the

ed
sol uti d# vvégl“hd‘éié%f’os%(’dugn H:’NW (PMSQsde) SA0erBIRY Do) exdieagezblsh OcHi ¢ aci d
(149, 7. anﬁplﬁ bB f&@%#@elﬁtﬁaw Hé) éf&sr&hnaocizopmf% zﬂgonate
(0.94 g, 7. in water (1 m xture was heat é 80 C for
16 h and aI7Lin(dd1Hof tddl Hep 1170, (S'ﬁiﬁ rM&éESBm/nﬁ%&(WH 9@%6). phualeQalcnt o

aqueous sa 100 racted with
ethyl acet E%%gd @0%2'@&3 ETé ‘g%amc é§§?s%%?dg%@?£€dﬁ%@hed with
wat er ( 1004[]518) and brine (50 nL) and dried over magnesi um sul fate. The
solutign was f Itered, concentrated in vacuo, and the residue was purified
15 by £0ash col um chr omat ography on silica gel (30% ethyl acetate/hexane)
to give the title conpound as an Mﬁ@ powder (0.7 g, 62%: np 176 C.
"HNWR (CDCl,) 8 1.40 (s, 9 H, 1.73 (s, 6 H, 6.17 (dd, 1 H J =1.8, 3.3

Hz), 6.22 (WWMMNH?&ED%MCW}, 7.13 (d,
1H J=1.8H), 7.23 (dd, 1 H, J= 81 Hz), 7.33 (dd, 1 H J = 1.8
3.3 Hz), 7.69 (bs, 1 H. M ((-) @@é‘%ﬁ%‘—eul [MH-. 20 Anal. Calcd for

C OH22NZQ : C Beepsd . fedn48: (1N d1Bydk8-4 4edithethyl-ToxGIHM! -bbhzofarbl-6- N, 7. 74.

i %ﬁ)bé roRicy m%?,anﬂy% S ssgfﬁ%{af@%r;fgg dhe. {ﬂﬂl’mce@grf B To a

sol ution of Lya2 -
I Ry wwmw sidemng
€

mol ) in acXehsnge De75(32@ hH)J gricd Hek 168 8nBihbmd-4(Hz)r RS (@ liHodrﬁ

t enper at ur d L we i t t ,
acetyl chl 8%9’"3591?% ?ggﬁmgoqrrstrr% §g§ g‘fonlgtzzrﬁf)mg)(snéﬁt)’ ﬁ%élﬂzlas added
and the solution was allowed to stlr for 2 h. The reaction m xture was
poured into water (50 nL) and extracted with ethyl ether (2 x 50 nm.). The
organi c | ayers were conbi ned, washed with brine (30 nm.) and dried over
magnesi um sul fate. The solution was filtered, concentrated in vacuo and the
residue was purified by flash 5 colum chronat ography on silica gel (30%
ethyl acetate/hexane) to give a yellow oil which crystallized from5% et hyl
acet at e/ hexane to give the title conpound as a bright yell ow powder (3SO
ng, 45%: np 125 C. ~H NWR (CDC13) 8 1.47 (s, 9 H), 1.75 (s, 6. H), 6. 26
(d, 1 H J=4.2 H), 6.87 (d, 1 H J =8.1Hz), 7.19 (d, 1 H, J 4.2 Hz),
7.34 (d, 1 H J=2Hz), 7.4 (dd, 1 H J =1.8, 81 Hz), 8.17 (bs, 1 H. M
((+) ApCl) 10 mz 388 [M+ H +. Anal. Calcd for C gH2~N306: C, 58.91; H,
5.46; N, 10.85. Found: C, 58.4; H, 5.55; N, 10.18. EXAMPLE 96

4 4 D|rrethyl 6 (5 V|tro 1H—pyrro| 2 yI) 1,4-dih dobenzo

a ~1 o o A= o~ ~ o a o ~1: 1 r o1l



-74 EXAIVPLE 97 4, 4-D nmet hyl -6-(1H pyrrol -2-yl)-1, 4-di hydro-benzo[d] [I, 3]
........ 7 "., a 2-(4,4-D nethyl-2-oxo0-1, 4-di hydro 2H benzo [d] [1, 3]
oxazi n- 6- yI) -pyrrole-15 carboxylic acid tert-butyl ester (3.5 g, 10 nmol)
was placed in a 25 nL round bottomed fhask stoppered with a rubber septum
and equi pped with nitrogen inlet and a needle to all ow gaseous outflow A
vigorous flow of nitrogen was mai ntained as the flask was placed in an oil
bath and heated to 180 C . After 10 min at this tenperature, the flask was
r enoved from&tzlse(mH loagsh amdl. @alcoRGACLH,, NamK-0.2THgD:be,059s71 @, 148 fue was
washed into a n@ﬁ‘ gr flask with d| chl oroet hane/ et hyl acetate and’ adsor bed
onto a small’H At o248 Hehd bé‘f Burification by flash col um

chromat ography on silica gel (60% ethyl acetate/hexane) gave the title
conpound as a green solid (2 g, 80%: np 202 C (dec). "H NWR (CDCl 3) 8.1.75
(s 6 H, 6.30 (m | H, 6 45 (m EXKAMPLE185 (d, 1 H J = 8.5 Hz), 6.86 (m
1 , .24 (d, 1 H J =  Brom -th33hdd 1 H.J =2 84Hz), 8 44 (bs,
1H), 8.66 (s, 1 H). I\/B(( B Anal. Calcd for

G, 4gb4NzO2 . C, A9mikiyre Hof 55-Bidmobe-thidphbrfecarbonalithyds, (68020508, mode: N,

11 E

4, 4- Di et h%P |36° \83% Ixsirochleride (} bi-92 509 ynmol). RYFHipS (80 & oandypthqnp] 3]
oxazi n-2 onggp r i hydro
benzo [ d] [r(elagﬂ, %Eig%?ﬁ@%ﬁ%eﬁg“&gg h gﬁe%‘.f@’ Mﬁﬁw B & %/tL i 1Y (20
m.) at roor¥asetee da@mlmﬁmue%dmmnmw@nnpuncmm gmccmrdnbna'he (4.28 g,

i oty or kA BEAS 18 oTEL i iRk B e s e bVl 00, The

reacti on wam cfitdred mixtireofn peror bHhS tboveROd @311 T SUALST), dopPerly) and
extracted w th et %’gtfﬁther (2.x 50 nmL). The orﬁ‘?nlc | ayer S were conbi ned,

washed wi t HCRpse RO AE)4- 2&r%1eﬂm19@elfl aretgRids ( Is)uwlSahe@tedfat reflixefar and
concent r at afreb RoMgCHR: soRéhi I on -7s
silica gel (ZO‘%?et hyl Sa)cet at%ﬁ%&%g%&a%%%ﬁ{‘ﬁ%%&%ﬁ@g&gSQQ&Q&%L%&%” of F

whi te powdecetpty. Fhy solemom/()vawas!@ow@h S%ammus( @ﬂﬁhs)acﬂ (zxzanas waeH) 3 42

6 94 {Ei) > 16(2%?] grﬂ.g be’g"Hzli%o ‘]rq‘)’z%‘% ¢ °d%"ﬁébﬂ)- - fv%‘) W“;Deﬁ’f"?cgﬁ VaiucH ] ’:

2.2, 8.6 Hapgd tig rd8Gdyebsas dlssb{)ved hﬁ‘a fofninum A ourd a chidroforth M1tfland afipwéa Cal cd
for CSH~6NZOQ@§ 70,.29; 6.29; N, 10.93. Found: C, 68.59; H, 6.16; N,
10. 49. EXANPIE 8§z 4Thg ﬁ‘ﬁf‘ﬁlbetemﬁleﬁétcﬂl}qcteQ o ¢ riften png the filtrate was

rol -2-yl) - koficetlirkt¥dl i pErifRANGEO n

4, 4- di met hyl - 6- ( 1- net hjil;I 1H py&%&ﬁt@@ﬁﬁ%&‘ﬁﬁzﬁad‘?‘é&%ﬁ?g% Hf‘)f%ﬂ'%

oxazi n- 2- ortéle(qgmpoynd as gn ‘Pﬁﬁ'mh)te isplidh 6t Sgrdombined, §86). n1R (filay cad'dzadosi | ver

ni trateg 0. &dNeR t : treated
with aezsool utﬁl on o@ﬁet yl L?%—W&go‘(ﬁ ogﬁm_@ mjgpﬂzi’c&g{ﬁ} rile (1
m.). The rewei8DM'198%) k3AWE MaA%).al | owed to warmto roomtenperature. After
1 h, the reaction mxture was poured into water (50 nlL) and extracted with
ethyl ether (2 x 50 nL). The organic |ayers were conbined, washed with
brine (30 nL), dried over magnesi pruspip4e, filtered and concentrated in
vacuo. Purification by flash coI um chrorrat ography on silica gel (40% ethyl
acet at e/ hexane) gave t HBreme- i déhyle as a yell ow solid,

al
1903855 C o MEEREE o oSy s ol s (7, 1

Hz) 7.36 (whs added a sdlutioR of nRail i (25 56 1631¢hL, 383 mblFinedane8 The EBlhtion?- 67 (bs,

1 . M5 (( : z .30 H,+. 2 NPLE 100

5- Br ono- 0- eﬁ% ﬁf ﬁ#‘%ﬁ‘%ﬁé‘?zg 85“6‘?’338%?? %@%F%@ oo °C and treated
2- br ono- 3- elr 1§ehlv@mhan§bli1tibnao§|1rblloﬁfo TRRDSIth agp

H NIVR( DIVBOd 9.82 gS) 1 B@ 7.81 (S, ﬂ@ Bﬂlehpe({'% gﬁsﬁ 1311%1)7 4 Hz), 1.1
S (t, “B‘S HZE (450 m@nls@mngn Biae stirefl-abt B,AQ for 3P nimetes

car bon| tr| I e Prepar ed from 5- br or no- 4- et hyl t hi ophene- 2- car boxal dehyde using
the sinmilar 5 procedure of exanple 18. IR(I1CBr) 2221 cm'; 'H NVR(DVBO d6)
b 7.87 (S, 1H, 2.55 (q, 2H, J= 7.3 Hz), 1.18 (t, 3H, J=76Hz) M5 (El)
mz 215/ 217( W) . :




EXAMPLE 102 5- Br onp- 4- n- propyl t hi ophene- 2- car boxal dehyde 10 Prepared from
2-brom)- 3-n-propyl thi ophene in a simlar manner to the exanple 19.

"H- NVR(DMSO-db) 8 9.82 (S, 1H), 2.6-2.5 (m 2H), 1.65-1.51 (m 2H), 1.0 (t,
3H, J= 4.7 Hz). EXAMPLE 103 15 5-Brong-4-n-propylthiophenecarbonitrile
Prepared from 5-brono-4-n-pr opylth| ophene- 2- car boxal dehyde usi ng the
S|mlar procedure of exanple 18. "H-NVR(DMSO-d6) 8 7.87 (S, 1 H, 2.5 (t,
2H, J = 5.2 Hz), 1.64-1.5 (m 2H), 1.91 (t, 3H, J= 5.1 Hz). M5(El) mz
229- 231 (Mid tréfledEXAYRREY 64 DMBr Q0P nd).N-ThY nvikfubd ARS eNGsa RoxahORhy de
Prepared from 2-brono- 3-n-butyl thiophene in a simlar nmanner to the exanple
19. | R(| CBARbiggHgmperpture andNKaR gl Yﬂ%*) 12§ aguepys hyairochiqride polgtiog §L)1H)
2.57-2.53 (t, 3H,
J= 5.2 Hz) %%R/gm(igﬁ)l_&as cltr%:i%l(lw@?et(l Ig3)948§%1L]) e ekifhctPibre Whshi&

5- Br ono- 4- nwithuwatet, I’mnncp land doed EMQS(DJN IAeﬁer renioval BY sqdesntdn o the title

5- br ono;, 4 n- but | .t carb xal LNd the ar ocedur e of
exanpl e218° W%ﬁg é B whitg 5 t@%&_ﬁﬁ@ Pjﬁmfhﬂ PQ‘%““‘I“% 1. 48
Em 45 2HzS cx%&taihz@@ flof hexaha ,mp68$5(°t, IBKKBY) 553 o?nHZ)H -N¥ER (EDcC1)ylez 243
3-(1, 2-Di h)?d7r5d3211@x8§6|($ OEH-26 (S, BER MR 48D ez 204206y(M bhangnfale- fiey
benzonltrll n rgqﬁ)d 4B fromspiro-(4,

1'-cycl ohegﬁgﬁ?@a&dﬁh?ﬁ?gﬁgbog%&@ £ bglzoxa2| n-6-yl) boronic acid and
3- bronobenzonitrile. Tan powder: 10 rrp 245 247 C. 'H NVR(DMSO-d6) 8 10. 31
(S 1 , 8.21 (S, 1 H, 802 (d, 1 H J=80H), 7.78 (d, 1 H J =7.7
Hz) , 7.188-7. 61 (m 3H), 6.97 (d, I H J =8.2 Hz), 1.981.96 (m 4H)),
1.75-1.64 (m SH), 1.40-1.32 (m gXhMPY¥ $d!) mz 318[ M+]. Anal. Calc. For
C~oH, 8Nz0~~1/2 H20: C 73. 38; H 5 85 N 8 56. Found C, 73.86; H 5.81; N,
8.22. 15 EXAMPLE 107 3-8 i JRANELRLY ¥ 1- benzoxazi ne-4, 1-c

cl ohexan) 6 yl) o] e HERR c re B from
SpiTo- (4 1 -cyé’%g%g*xfa%%?ﬁi‘ﬂﬁﬁ*ﬁﬁﬁygz 9%% S AT
bor oni ¢ aciptocadwte 8f Bxampde 58.f Wihite sdidnmpHDMﬂPCe IR\(\KBII‘)E‘ZMO\ME‘I; HFIpMRSO 253 C.

(o, 18 5 TEBETE 70 S DG G M g1 i B oot ama) 1 1)

1.99-1. 97 (Qmc. #6HCHIBRE: T, 65.66;H, 1649) N, .98 7FoundC, (351001 H) 21488 (659, n z 336
(M). Anal. Calc. For CzoH'FNZOzH-O. C, 67.78; H, 5.40; N, 7.90. Found: C,

67.9; H 4.93; N, 25 7.67. EXAMPLE 108 4-(1,

2- Di hydr o- 2- oxospi r o[ 4H 3, 1- benz oy ﬂﬁm pi-cycl ohexan] 6 yl) 2

t hi ~henecar bonftrile 78 Prepared according to Procedure B from

spiro- (4, 1'5-@dcDinmetkyleoxb-Y dedihydtoIRbenzo[d)H,Boxazhe6:3tpthiiphee-34 ) bor oni ¢

aci d a%‘(a 3- brom) 5- cyanot hi ophene. it.te.crystal s: np 230-232 C. IR (KBr)
2200 ¢ 'H NMR (DVSO-d6) b 10. ﬁ%‘—ﬂ—f—l}r L

Prepared according to Procedure B from S-bromo-2-thiophenecarbonitrile and

‘

(1,4-dihydro-4,4-dimethyl-2-oxo0-2H-3,1-benzoxazin-6-yl)boronic acid. = Off-white
solid: mp 264-266 °C. 'H-NMR (DMSO-d,) 5 10.3 (s, 1H), 7.97 (4, 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

25 (M+H)', 302 (M+NH,)*. Anal. Calc. For C;H,,)N,Q,S: C, 63.36; H, 4.25; N, 9.85.
Found: C, 63.01; H, 4.36; N, 9.39.

EXAMPLE 22



8.49 (S, 1 H, 833 (S 1H, 7.69-7.63 (m 2H), 6.93-6.91 (d, 1 H J =

8.2 Hz), 1.99-1.87 5 (m 4H), 1.73-1.64 (m 5H), 1.38-1.31 (m 1H).

M5(+) APCl mlz 325 (MrH)+. Anal. Calc. For C, aH 6N202S 1/4H20: C, 65.73; H,

5.06; N, 8.52. Found: C, 65.55; H, 5.Q8; N, 8.22. EXAWPLE 109 10 5-(1,

. 2-Di hydr o- 2- oxospi r o[ 4H 3, 1- benzoxazi né- 4, 1- cycl ohexan] - 6-

1) 2t hi ophenecarbonitrile Prepared accordl ng to Procedure B from spiro- (4,
1' - cycl ohexane- 1, 4-di hydro 2-oxo-2H 3, 1- benzoxazi n-6-yl) boronic acid and

2- br omo- 5- cy angy, himphene2Jae-1 mmam-m-b%ﬁaoa %,3foxazin-MMRUNGHHE) 8

10.41(s, 1H), @98 /gi%@(d 1& J=3 (ef %b/ i%ﬁ(m %—1) 6.97-6.94

(d, 1 H J =8.3 Hz), 19819%M64(m 5H), 1.45-1.21 (m

i 5 00 N 6 10 B vuneig scdties SSBHISEDGREERHFET e, 71

2-Di hydro-23 b—)bexsszazmﬁ-dbﬂ)Bptbnioe razidx and né—bﬂqrﬂo-&ynﬂtkgﬂéx&mbhﬁxeydrbo%tmt hyI -

2

thiophe |tr|I Pre C

1' - cycl § }Ttelfo ﬁgg 38'%2‘3 %ﬁ\g&g @mgﬁdﬁ’ %(Syllg{{ %ZBIZO(I%)’I aC| d and
2- br ono- 3 n‘ﬁhhylmiimcyﬁlEROMI @pmnﬁ= swm)ez 993@@1{% F@4§§Qﬂz03¢l§(7
(DIVBOdG} S 10.4 (s 5 (s, 1H), 1H J

8.8 Hz}, B2z299(M+EIH)4 na?@@-ﬁorazs}élﬁﬂz@a)c 64.44pH14.7 1\(@1891Fpamd @5( El) mz
338 (M) . Foko C, 9H, SNZO-S: C, 67.43; H, 5.36, N, 8.28. Found:
C, 67.12; M‘tﬁ% N 98% -79 EXAMPLE 111
5- (4, 4- D net hyl - 2- oxo- 1, 4-di hydr o- 2H benzo[ d] [1, 3] oxazi n-6-yl)-4-ethyl
thiophee 2- carbonltrlle Pr epar ed L to Procedure B from spiro- (4,

1' -cycl Bgnexane 1, 4-di hydro 5 2- ox@%ﬂbfrkgenzoxam n-6-yl) boronic acid and
2- br onp- 3- et hyd-(ﬁ.pyaaﬁym-efmm.hymbizﬁ-mmm{hg]ommléi%-t@.%nQ-
H NVR( DVBO- d6) 16 (s, T H, 7.96 (5, H), 40-7.-3 8 (m 2H),
7.02-6.99 (d, 1HJ 88Hz) ZWH,J:75HZ)164(S 6H) ,

L5 (ot 3, Rl s, 1 iGho ety s it Mpalagtitle FOL

N, 8.68. 10ylib6AdRt Eeid 4mi Sblohod-Rirmeirhyitre mcofdmg:to Frdegdiro B2 ibfbanite [ d]

b e T

2- 0x0- 2H- 3, (Js b B8asqz,i 10)57.51 §s, DY, 0135 ¢d@a gl argh, 15Hz),692 (d 1H,J=

2- brono-3-n-p ro6yl-5th| ophenecarbonitrile. Wi te crystal ngl 60 162 C. IR
(KBr) 2220 Bekil:6> (s VRCBREESH @ry/z 36%M A 72%). Ana). Calc. Gor (JBH P45 C. 7.3

21y 0. 85 (§GEE G0, %ouﬂ%& g sl o145, (m, 210 L pe-1. 51 (i
C, gH, BN202S~3/ 4H20: C, 63 60, H 5.78, N, 8.24. Found: C, 20 63:48; H,

5. 59; 8. 04. EXAWPLE 113

5- (4, 4-Di et hyl - 2- oxo- 1, 4-di hydro%ﬁ‘?&(‘d][l 3] oxazi n-6-yl)-4-h-bu

| t hi ophene- 2- camamétn'lleesl’xﬁn{? qc;ha afdiieﬂﬂua 1, oesraﬂlzr&neB from
spiro-(4, 1'-cy in-o-yl) boronic

aci d and 2-br om)P 139%660&091 44- qlmﬂﬂ?@%éérdé‘éﬁ#‘ﬁew@][WPK@Q???Q@ ahd: np
167-168 C. W%&oﬂﬁ)acﬁ %Qor§ﬁ§g§ r&ce&z?plr_l /. 8%’ \J‘l’?teﬁ%}p TZ éé? (134 36 (rn,

2H), 7.01 (d
1.58-1.51 (R. ZEBNM&(M,)M (s, ?H)Dz@ewxa(mge,ablakls 383, 1H, 47 +2)9 HWS( - ESI)
-80 m z,f M &)

10152 Pk o 2P, A o, B 6D B 1 PERRTRE el TB S <%0 S Ay, T > %%

723 (4, 1H, J = 1.7 Hz), 6.99 (d, 1H, J = 8.3 Hz), 2.09 (q, 4H, J = 7.4 Hz), 0.96 (t,
6H, J = 8.3 Hz); MS (EI) m/z 325 ([M-H], 100%). Anal. Calc. For C,(H,,N,0,0.3
H,0: C, 65.17, H, 5.65, N, 8.44. Found: C, 65.31, H, 5.60, N, 8.10.




5 6-(4-Cyano-3-fluoro)-4, 4-di met hyl -1, 4-di hydrobenzo [d] [1, 3] ozazin-2-one
A sol ution of 4-cyano-3-fluoro-bronobenzene (0.6 g, 3.0 nmol ), and

tetraki s(tri phenyl phosphi ne) pal | adium(0) (0.2 g) in ethylene glycol

di met hyl ether (20 nmL) was stirred un%r Nz for 20 mnutes. To this mxture
was then added (1,4 10

di hydr o- 4, 4- di net hyl - 2- oxo- 2H 3, 1- benzoxazi n-6-yl )boronic acid (1.0 g, 4.5
nmol ) and sodi um carbonate ( 1.1 g, 10.6 mmol) in water (5 nl,). The
solution was brought to reflux fogxkdpewrs and then cooled to room

t enper at ur e, poured into 2N NaOH and extracted with Et OAc (3x50 nL). The
conbi ned extrac j3ﬁl®0mghbd,%ﬂkwm&siihymbmo[CBfﬁ%dxxzmm) and

evaporated. The i _ mato Si Oz,
Et OAc: hexane = 1I;r§§ar%jg§3¥¥?%’#gﬁ? e t‘lgﬁ)e ccgi%ounazo({@% oﬁaZl n off
white SOI I d3-chiptopBeti¥] bordmb a&id acddrdibfRio IbEQuEGA.. SVh'l@ séhc{ Snp 1I.5(H)51 &.0 (t, |

oy, 7.8 (et ety 5 155,80 giafimpacation 750 By Thk7 deln D@ 2
296. 20 EXAWGEd 1466 {15 wusqaphenyd kAndy diggeiahi, bod-dlidmygro7henzo (d]

[ 1, 3] oxazi n-2-one Prepared according to Procedure
(1, 4- di hydrBzj4, MS@WWNM-,(S%%) 2Angd, @albeﬁm@(dfhs(BNQL )CbéﬁdﬁJH %¢3,dN,and
1- brono- 4-f Z f i rystals: 25 np 232-233 C.
HNNR(DNBOJ}gg 9‘3’%?06%%(13%15'%,&’?:% (m 21~, 7.53 (m 2H), 7.28 (m 2H),
6. 96 (d 1H, J= 8.9 Hz), 1.63 (s, 6H). EXAMPLE 116
6-(3,4-Di fl uoro-phenyl)-4,4-di met hyl -1, 4-di hydr o- benzo[d] j 1, 3] oxazi n-2-one
-81 Prepared according to Procedumw
(1 4- di hydr o- 4, 4- di net hyj. zZAaﬁaageroam ﬁ kytidhie¥anopOr oni ¢ acid and
1- brono-3, 4- di f1 uor obenzen 207-208 C.
' H N\VR( DVBO- d6) %rena@e@acqogdmam tie, mqedwrelpg Exzmply 1. &®n( r3-amidp:5-6. 95 (d,

é |(_I 2- ‘IJ:I do?o phe nyrlzéj %% f(a?ild tﬁ{%nﬁéafgﬁgg #I%d%%azigefﬁoz%[léﬂqmg]‘)pmmc A ) ~nn

Pr epar ed acciearohltht-I@MRr(mdQ &67.07 (N1l /4 2B Ry 7®34dd-1d1, et By 2.2- oxo- 2H

crystal &5 oo G231 1B T2k Rioh Bl eD2b Sxchepsstblon p 00 o ge RO1LY .
7.25-7. 45 (@chédgkablé); 281 cpl,znlbL }JSZHER 1.4d2).77 émGﬁ{)(iSM Sl oEXAHLF-118 15
3- (4, 4-Di et hyl - 2- oxo- ro-2 enzo

(1, 3] - oxazi h36§m)%ﬂeM'$ @(,S(I})IWIZFQQV%([Waﬁé&H 00%m 3- br onophenyl acetonitrile
and ( 1, 4-di hydro-4, 4-di net hyl - 2oxo-2H 3, 1- 6-yl ) boronic acid. Wite solid:
np 188-190 C, ~H NWR (DI\/BO dé) 8 10.33 (s, 1 H), 7.62 (m 2H), 7.55 (m
2H), 7.48 (d, 1 H, J 8.00 Hz), EMMZJH J =20 7.57 Hz), 6.99 (d,
1H, J= g8, 81 Hz), 6H) z 291(MH}. Anal. Calc.

For C, e® 6Nz0~~092B498K : jclabexapes2(1H)-pne 73 00, H,
5.43, N, 8.81  Prepared from 1(2 -amino- 5-bromo-phenyl) cyclohexanol and carbonyl

diimidazole according to the procedure of Example 2. Off-white solid: mp 208-210

°C. 'H-NMR (DMSO-d,) § 10.26 (s, 1H), 7.45 (d, 1H, J=2.2 Hz), 7.39 (d4, 1H, J =

8.2,2.2 Hz), 6.81 (d, 1H, J = 8.3 Hz), 1.90-1.97 (m, 2H), 1.80-1.85 (m, 5H), 1.25-
25 135 (m, 1H); MS (APC1) m/z 296 ((M+H]", 68%)

EXAMPLE 28
Spiro-(4, 1°-cyclohexane-1, 4-dihydro-2-0x0-2H-3, 1-benzoxazin-6-yl) boronic

acid



EXAMPLE 119 25 5-(4, 4-Di net hyl - 2- oxo- 1, 4-di hydr o- 21i - benzo][ d]

[ 1, 3] oxazi n-6-yl)-furan-2carbonitrile The title conpound was prepared
according to the procedure B from 2-bronmo5-cyanofuran ( 1.0 g, 5.6 nmol)
(J. Med. Chem ( 1997), 40(23), 3804- 1819) and (

1, 4di hydr o- 4., 4-di r net hyl - 2- oxo- 2H 3, 1- benzoxazi n-6-yl )boronic acid ( 1.8
g, 8.18 mmol) -82 as a white solid (0.39 g, 1.45 mol, 17%: np. 257 -
260 C, 'H-NWR (DVBSO-d6) C 10.48 (s, 1H), 7.73 - 7.70 (m 3H), 7.19 (d, 1 H,
J= 3.8 Hz), 6.9%rdpdredlickbrdidg tSth prckdurd obBx B mz = 269
(M) +. 5 EXAIVPLEépjd.ZO g P a(rﬁ’ple 8om ¥Brdrhd- prﬁﬁ@i?a

3- (4, 4- Di merPRpROXRZziged. 1 -onclphpxaned-(OH)-pran Zffutite selidxmpi2a36€251°C- 2Hi | uor o
han~nni | ri | f r fd dor. aci 1 mmol)
oy ot ) TPAMIQ 9 817 BOUE O RABIARE TE (6310 B

tri met hyl orexbizingeabie), e7 €0(S2 2Hpx17, 632(dd,OlH nro8.), hhdizp-a 81l (uenlegnkﬂcngz) aci d

o cvapor ot deaty LRE G aBTo 8" af (e PR A4t Bt s (Bl ek 462 e

or gani ¢ | ay@1+Hyas vvashed wi th sat. sodi um hydrogen carbonate sol ution,
water, brine, dried (MygS04) and evaporated to give nethyl

3-brono-2-fl uorobenzoate (0.195 g, 0 84 mmol, 84%: "H-NWMR (CDCl,) b 7.90 -
7.85 (m 1H, 7.71 - 7.65 (m 15 ? (tit, IH J=8.0, 1.0 Hz), 3.94
(s, 3H: Ms (ElI) 232 (M-). A sol utlon o];‘“ ge | ast cited conpound (3.077 g,
13.2 mol) i rf;(df(\?hlbmphenud)-élﬁﬁo[m% dbenzoRzinedel’-cptlohagas-2war)oneat ed with a
di -i so-putyl al ug_num. hydri.de 7 mmol). After 1
n at - 78E Yy he HRRAEARERE o Rk EiOR o e ShRal A -bengomne. The

M Xt ure wass, ywedyoRHexafle JFﬂmp@{et dnidi 306M8sto dﬁ)@hﬂ%fbn?@a&a Qher ki sdifae mglueous

| ayer was re-extracte Et OAc, he conbi ned organic | ayers were

washed wit hORelO8rC. VDR (RS éd@ 28(S J 6D ot B(t.t 181, dlf=f o9 Hz), 7.50-7.67

3br ono- 2- f | Yor. sed

wi thout furt g?lgepu%??@g%l onf%m#i@lm?iggﬁé 402%&% 82 (m
2H), 7.18 (198 (i‘n84H-)Iz}64-A7|61(nt,l3Ha; 1060 ¢nh@H)AK29-¢i3D &fh, ¢Hyrpmmdm<21)63zg, 12.9
nmol ), hydraxy ] hydrochl oride (1.0g, 14 nmmol) and potassium acetate
(1. 37 gf} 1%@3&%&2@ aced in ethanol/H-O (60 nL, 8:2) and the m xture
was heated under reflux. After 30 min. the m xture was cool ed, evaporated
and partitioned between Et OAc and_water. The organic |ayer was washed with
brine, dried (MyS04) and evaporatgwlg'i:% 3- br omo2- f | uor obenzal doxi me

whi ch was used W haitsoirdl4RES Qhytion of the
| ast cited conp | phosphi ne)

pal | adi un(0) ( 0P26pgr)edwa¢®dlsg itg thscbrmqedm‘e wé Ekample @6 had Q7 (fdn 2lamias-5¢r oom

(el e St baid RSt sl oS seaged] mirited from Aviiumobiees. (9 (1.1 g

5.0 mol ) anltes eelidiMnd ¢80-pesICe (HHM)(DMS@)%)EVS (1529, 1A epgslded and
the m xture heated under reflux. After 16 he m xturé was cool ed,

partiti oned*FRANGRAEI 5, Hi/ TL AR, 7(‘He(d6=r]é'ér¥-cslla%4éﬁzw§58%@shﬁdlw th sat.
sodi um car hoggts) M6t 6P (i, 4*1{)'{ ??6 19 xﬁ%ﬁi}’tﬁgﬁgw @gogé%gd qhe residue

was then dissolved in acetoni er a<1';1lcet ate
(0.2 g) and-dXeeQ. daBaYO 15198; HAGZQ.%IN 486hFourde GyiSR1SAy H, 425 N,adsed 10 and
evapor afsed. The residue was partitioned between water and Et OAc, the
organic Iayer was then washed with dilute sulfuric acid (Il~, water, brine,
dried (MyS04) and evaporated. TheEKaME{Ue3was then subjected to col um

chr omat ogr ap% EE‘ Qz, Et OAC/ hexane, gradient elution), and then
crystallize H-3, meﬂlWJM"FY@om@_ﬂﬁ_?G g, 0.59
nol , 17% as a i g: . 13 15 (s,
. 7,69 - 7. 5?%%&8 E)Qxln br@fﬂo S}Jl%zl%kgﬁ i:fﬁ)‘éj @%MVR&('CY%E? \%tan- B

Hz), 1. 78 ( 1Hpppe anf8- qh(on)@@ngl b@gamc[awmeqrdmg Emwsadﬁe]mofﬂvmmoev The
conpounds of this invention were tested in the rel evant assay as descri bed
, 20 below and their potency are in the range of 0.01 nMto 5 pMin the in
vitro assays and 0.001 to 300 ng/kg in the in vivo assays. Table 1 25

Pot ency of the sel ected cycl ocarbamate derivatives as PR antagonists in
sone




invitro and in vivo nodel s: -84 Rz RBR-"ONOH 5 Conmpound R, RZ
R3hPR CV-1 Decidualization ICs (nM) I Cso (ngl kg) 13-cyano-4- MeMe5580%@ 1
**10f | uor ophenyl 23-f | uor o- 5- MeMe5450%@

1tri fl uonnet hyl - phenyl 1533-f | uor ophenyl MeMe680%a843, 5- di chl or o- MeMe13460%@
1phenyl 2055- cyano- 2- MeMe6860%@lLf | uor opfrenyl 63-f | uor o- 5- MeMe11. 550%@25ni tr o
phenyl 74- (2- cyano- MeMe3075%a3f ur yl ) 3083- br onb- 5- MeMe1150%@3f | uor ophenyl

-85 93-cyano-4- M

Me136. 96t 0. | 4601 21y é ST I 3 | 2._7509

105net hyl t h%henyﬁfﬁsﬂ(gﬁéﬁ?ﬁ?‘ﬁﬁ??@&@méﬁ ﬁgsgo/@%%ﬁ?) 10125- (2
- cyanot hi o- Med3Nm 981) 32440 (t2 Phenyl9) HY37.86 Gurp btk 6yd5NE, Ni, L= B3F1BAA2.09-

~3- chl or o- S-f JuQr o4 2 % Nyl ~&yano: 5-fl uor, o- | opr opyl

cycl opr opyl Z’Zlép e’n@%d&%éggg(%gﬁg M§§/§§§5’6@ yl{hfl'égf') 1‘%‘5( gi‘]@y ot hi o- Me
Mel2. 72. 30. 4R INOYI §,18890( B; £. Y4446 MBoldkid CEd1o45HeS by iy i mphenyl ) 30 19
3-cyano-5-fluoro- Me Me 13.8 0.35 phenyl 20 3-chloro-4-fluoro- M Me 37 1
phenyl 35 ND, not determ ned; **Percentage inhibition at the dose specified
40 A. In-vitro biology The in-vitrgxhihga@yis determ ned by (1)
conpetitive Radioligand Binding;, using the A-formof the human progesterone
receptor with - 86 (hNiwenheayhispiroldHi:b-benadixazinerditicyddhexan)- t r ansf ect i on
assay, which provides functional acé' i\ty expressed as agoni st EC50 and

Ant agoni st 1 C50 val ues; (3) a T47D —pﬁ:b'%fol iferation, which is a further

functional assayPwphell fomO06Brem0-HRB[48UTMbshzoxAAnANT 8GRI andR@)ANd (4)
T47D cel | allcaline, phosphatase assay, which is a furtther functional assay

whi ch all@o pPe oG ditRphemd boromte acid argerdmerto Paeeedure A.h Off-whitelsalig: awsay -
Thi s assay ih35.946 ptedy [ rgC iythi ' 1% roStein, R B.;
T2l PN oS BT LI VA, 16 -2

Berger, T.S.; Fenical, W; lanito, T.; , man,
M E., Nonst &2 &l (shliHaR.Qcudengeablon .86 ddePi.of =roliHeR 72t ihni < 84 mari ne

al ga cynopl i Ay Jr - OhEr Qi i Vb o] P 1992, 41, 73
3-73 8. 2. %ﬁ@@bb’r@s"e §Zs%§h?ﬁé@?‘5\}el?er’ I_si'%@’gb%?’e(ét”gf’l b a-ﬁéhé’ssay is
to detern n@.2 (dpRRQNRA2S HeyS6t189i (i) aH),0r.3 BNUD RO YRRt B9 m&inizpﬁﬁncy

- ce S

based on._it e n PRE-|uciferase reporter activity in
co-t rangﬁecig\g&&kﬁhotﬁbnﬁ’gE‘PﬁaEn@PﬁEHisNéifoe}%@i C, 66.21, H, 547, N, 8.13.
Found: C, 66.22, H, 5.43, N, 7.86.

EXAMPLE 33
2-Amino-5-bromo-N-methoxy-N-methylbenzamide

20 To a mixture of N, O-dimethylhydroxylamine hydrochloride (9.42g, 96 mmol)
and triethyl amine (13.5 mL, 96 mmol) in ethanol and water (100 mL/10 mL) was
added a solution of 5-bromoisatoic anhydride (20g, 74 mmol) in ethanol and water
(100 mL/10 mL) at ambient temperature under nitrogen. The reaction mixture was
heated at reflux for 3 hours. The solvent was removed in vacuo and the residue was

25  dissolved in ethyl acetate (100 mL), washed with IN aqueous sodium hydroxide
solution (2x 20 mL), brine (30 mL), and dried with MgSO,. After removal of the
solvent, the residue was purified by a silica gel flash chromatography (hexane:ethyl
acetate/3:2) to give 2-amino-5-bromo-N-methoxy-N-methylbenzamide as an off-white

solid (13g, 68%): mp 80-81 °C; 'H-NMR (CDCL,) & 7.49 (d, 1H, J = 2.1 Hz), 7.26



15 plasm ds. The materials nethods used in the assay are as follows. a.
Medi um The growth nmedium was as foll ows: DVEM (Bi owittaker) containing
10% (v/v) fetal bovine serum (heat inactivated), 0.1 nM MEM non-essenti al
am no acids, 100U m penicillin, 100rq m streptonycin, and 2 mM Qd ut aMax
{G@ BCO, BRL). The experinental rredl um™as 20 as fol | ows: DVEM

(Bi owhi ttaker), phenol red-free, containing 10% (v/v) charcoal stri pped
fetal bovine serum (heat-inactivated), 0.1 nM MEM non-essential am no

aci ds, 100 e I 5%9 S kN,

(g BCO BREgdm ]b}?fu?IB ib?—{zzl};é, ’rg-?iﬂs{f e%%?%ﬁl%%(‘g tzrl’?@’yssz(a’r%)%ga?ér ase 25
assay St ock3W)y-Anateldls Far € HgBi@j: Cedl.V2) Hyr42g, IV, ne81l.uPbundoct 41a9%fiEction i s
done usi ng }léé}?}ﬂ ells, 5 ng pLEMplasmd with hPR-B inserted at Sphl and
BanH sites éGLB plasmd with two PREs upstream of the |uciferase
sequence, and 50 ng sonicated cal ExAMpYUg 3ANA as carrier DNA in 250 nl.

87 _ Electroporation is carried out at 260 V and 1,000 nF in a Biorad Cene
Pul ser 13. After el ectrnmﬂpﬁnmlﬁm'blm&&mm&ded in growth nedium
and plated in 9 tean@);] 414 _4 ng
overni ght i ncubgﬁ }é\%a!rrléd ﬂ{){g 2m:: urgnqﬁrcgg%ﬁg%g@{e\t,%ldgx%ﬂg?rlg&r%m’ﬂ,?m?r@% .L‘% Cells
are then treabdihgnb tphocedifre Ae R-white selgl nip kanhﬂﬁﬂjs‘H—NlVﬁkaﬂS@ed}) al nedi um

oM pr ogest of ShEE a4 Feby a5 310 ch hicnthi S - sheletita 18 I scar ded.
cel I's are washes, vhi g, tHYESS M, herPB%fﬁz?szg ﬁBL)zH) F'A[ntav cPch Gorcel |
| ysis buffer éPro rﬁq;&ﬂg/alél son, l)l is added to each well and the pl at es

are shaken €oHClN,: 3197 B 1305 t Rousie.ci7.68L Hod- Q6rNa1ﬂ48§trument Inc.).
Luci ferase 10 activity is nmeasured using luciferase reagents from Pr onega.
c. Analysis of Results: Each treatrnent consists of at |east 4 replicates.
Log transformed data are used for EX#MPBESSof variance and nonlinear dose
response curve fitting ant.agoni st nmodes. Huber

weighting is used to 1 : “QpanaR€l i ers. ECso or |CSO
val ues are cal cuhahielré ro@ru mﬂorsairéﬁmfﬁemeﬁly mhmbez&&{%&qhtmgr 80 ( SAS

Instltute Inc.) is _used for both one-way anal ysis of variance and

non- 1 i nEar FE¥Nonse 3:ehiarorbeay] ¢ e encacibonpddfds: Prifyest vl and
trimegest Onﬁuﬁéﬁ ﬁ@x@?ﬁ&?ﬁl%ﬁh@l@@ihﬂnﬁéﬁgﬁgq %ﬁ, uﬁ? 55% th ShRlRLE

anti progestin. erence’ conpou rin in seresponse curves
and the ECs@. Gig, T2 smolsin wesixture of DML water (T40 e /20 mES twiasdégadsedESP,

standard error and nf t de nterval (Cn for reference
progestins lfe%’?ﬁg ?rhe) %’ggf‘ha?‘gl( atsgg %B‘é‘ie?@tﬁ%ﬁ 9 heyrs, JEEEXp. (nM
SE | over uppeiurPregasbRi @ goch Gnpthinile QRO 1@ated K ifd. o€ (30 Chr§QaaQuld9 0. 323
0.501 30 3 0.486 0.028 0.371 0,637 88_ Tri negestone

10. 0078 00fPEEted 86 Ml o g Grasvis layen WoS eratFRcand Gau s s wanedroted0550. 0082
5 Table 3. |
15, %SISR BlcB0 SOLIE Pt 3R iR L0

(CJ for the antlproge rom-t Vi
Cl 10 Conpoutnd deed. wi pﬂlUdBﬁ)lvent the residue was purified by a ﬂash

10. 0280. 002 0370, Q020. 0 90, 00 30..027 -

Progest at i o%ggA]gtgng éh g“““&&ﬁbg’&ﬁﬁ‘g ﬁ’ﬁg? mﬁ%?éﬁi‘é%ﬁé 8' ephsa)-Ast i vi ty

si gni f i cant gthopy<H-Miéthylbenamaide chst © byl ol1e(5gonBtY)! o6 & sISdeF Qeisact i ve.
25  benzamide (5g, 17.2 mmol) in anhydrous THF was added in a dropwise fashion a

solution of methyllithium in ether (1.4M, 28.6 mL, 40 mL) at -78 °C under nitrogen.

After stirring for 30 minutes, the reaction mixture was treated with a saturated
aqueous ammonium chloride solution (50 mL) at -78 °C. Ethyl acetate (100 mL) was

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



Anti progestational activity: Conpounds that decrease 3 nM progesterone

i nduced PRE-luciferase activity significantly (p<0.05) ECs: Concentration
of a conmpound that gives half maxirnal increase PRE20 |uciferase activity
(default-nM with SE. 1C5: Concentration of a conmpound that gives half

maxi mal decrease in 3 nM progest erone44nduced~PRE-| uci ferase activity
(default-nM with SE. 3. T47D cell proliferation assay The objective of
this assay is the determ nation of 25 progestational and anti progestati onal
pot ency by i el prpliferation assay in T47D cells. A conpound's
effect on Dﬁﬁﬁgﬁﬁ%ﬁgs’}‘fé'i %&9’6{"88‘? CERARIC Iagers; wepsgwashe@ (hemed rand| driednd

met hods useMgSO).Ni sARES Bynobe ofSsdlint, OV réi U F 12 (
1:1) (A@BCQ BRL) supplenmented with 103?(6%6?%81%&%{1%}3%%( not heat
-89 inacti vatreg§togts Hica gelnhexang:ethy! aetaief hito sfforpl-Graming,3’ 2hldr2 MM

G ut aMax ( Gy -BRL) T, i M ni JEssential Medi um (VEM
(#51200- 038 EB%SI 5’3&3‘”@%‘&%?%‘3%%?12%@%%)%ﬁ?%é@“ G TN Rocidn con

stri pped f ed 189 ViR & =50 Him), 750qh, aH), Feasi Lad (rﬁ,I’B,H%?Q% hidl sste FM)nyci n,
and 2 M Q& X , ) G- || culture Stock T47 D cells”are

mai nt ai ned ???3/?’ Ov%%ﬁ’l g‘egogli(ﬁmd%géﬁﬁeU"(zn%W%ﬂ&ﬁ’cﬁQ‘VéssAy?l- €ald. Faare pl at ed
in 96-wel | @|HLENG:RI68@n, H,Besx 805 BHCELRION, dBfVar )oY g, 000 10
cells/well in growth nmedium After overnight i néubati’on,” the nmediumis
changed to treatnment nediumand cells are cultured for an additional 24 hr
before treatnment. Stock corrpoundsbﬁgrag\{gt gl ved in appropriate vehicle {
100% et hanol or 50% et hanoIh/ 50% , subsequently diluted in treatnent

medi um ¥hd adétadyl¢ nretied1idAdibpdirolinizpfa Py ST xaRint £HEL ence
0 3

conpounds are run in full e nse 15 _curves. i na oncentration

of vehicle is 0.1 % In control Mm? s receive vehicle only.

Ant i progestins doeatsehitien dfnl-(Mﬁb@%ﬂ@@-ﬁﬁhﬁyﬁﬁyg_&{{ﬁaﬁ&{gﬁ%fn% 0@&] t he
s, - e

ref erence progﬁsti&1 Onirl'gttl" Twenty-four hours”aftér treat medi um
i s di scar dédMEHR AXPPOUS THF) A9 a1legvasiadfedipsokionrod llylAmeneshumirbionfige Sci ence,
Arlington Hegiegt 61.0 My)3 D, § ° | Jor 4. hr. 20 d. Cell

Proliferation Asgay At the gﬁg&g?p%rgﬁqp%bmé{r? 56, I?‘ﬁée%ﬁ'? S Watpved and
Br dU i icor 5y ivmpd torembientctimpeiange and: efifredpunlet hitropér @6t ElbSA kit (#RPN

250, Anmer sh; i 4 i.ence) .accqording to. manufacturer's instructions.

Briefly, cggﬁmsaltééjr gqu?‘lglg(se% %\n"érﬁ c&l oﬁOE‘E’BHt(ééJ MlgWas addedy folfayred gy i n,

fol | owed bydditionbfgthyimcétate gS0MDY, KTCborRitd BYerf ' reduce

backgr ound. Peeé‘gxi dase- lrle't‘)? ed )e:mti - é%glu a%%ri“%gé%%fagafgggaﬁ%BSEW "well's and

i ncubat ed f'0F BFHEH Vi RINE cctate (3510 pge dTheneamebinddneganit tiyeRBSvennd

i ncubat ed WradshedSwith Bririe’ b @HEQWRE RY. NZ4 ubstrate,for 10-20 min

dependi_ng TJEQP t he pot eartllcy of test%ﬁﬁc?ﬁ%gﬁév;@sgﬁvc%%%re%‘fl“"’lwﬂﬂ sul furic

acid i< Bhiedi e dlastochseraaiogrephy (silics teel hexdnexthykatdtdR 1 phslafidi Al density

IS read in g . nmwiihin 5 mn. e. Analysis of Results:
afhil) &Fﬁmﬁ?xﬁgrﬁ{ﬁ%?% which Wi e# 8@%3@% purific

Squar e root-transformed are use atiplr | ance and

nonl i near 5 dos®&o raesyhdivgeof cabbvee adirfol ¢aftind1Gh &H%&'&Q?Hj:' oni st
nmodes. Hubg(; sy, ght | nﬂ i s used to downwei ght t eoef ect%'iaso S&Jﬁll?lgrs. ECso
or 1Cs val 0et8afe REPH 3t anbgntiiempsraties yndernitegenr el ranetioresolutidRyaof t war e
(SAS | nst i hedt&] at|33CC) fot $2 H&RE ak Pihed 8% C anal ysi . of variance and
non-|igear dose response anal §sesei n %t erg%‘%é?népeé%é& 85816’§’ét‘?’§sponse

st udi e$? 1EFmMOveRdr upcup @pd thsriptidyedwas purified by flash chromatography (silica gel,

hexane:ethyl acetate/2:1) to yield 4-a1lyl-6-(3—chlorophenyl)-4-methyl-1,4-dihydro-

benzo[d][1,3]Joxazin-2-one as a white solid (130 mg from two steps, 52%): mp 128-
129 °C; 'H-NMR (CDCL,) & 8.68 (s, 1H, D,0 exchangeable), 7.50 (s, 1H), 7.44 (dd,
1H, J=8.2, 1.9 Hz), 7.31-7.40 (m, 3H), 7.25 (d, 1H,J=1.6 Hz), 6.92 (d, 1H, J=8.2



Tri megest one and nedroxyprogesterone acetate (MPA) are reference progestins
and RU486 is the reference antiprogestin. All reference conpounds are run
in full dose-response curves and the ECS or |ICS values are cal cul ated. 15
Table 4. Estimted ECgp, standard error (SE), and 95% confidence intervals
(C) for individual studies ECS95% Cl Oﬂﬁpound Exp(nM SEl ower upper 20

Tri megest one 10.0170. 0030. 007 0.04020.0140.0010.011 0.01730.0190. 0010. 016
0. 024MPA 10. 0190. 0010. 013 0. 02725 20.0170.0010. 011 0.024 Table 5. Estimated

| CSO,, stan d EQE, A % £ onf, i rv proestln
RU486 30 |ccsi%2r)955mggg (m} ﬁ)§¢®02@%%%ﬁ A nafo: &ggé&l&z odedh 0. 011
0. 001 0. 008 (DMBHH, £0%); CAsGal. ) FoOCQAACIN®2Q, 68.9D, P 8.1, 1Q044g> Pdtha0c022 5
ECS: Concentgag&lﬁ SggENa cqonmpound that gives hal f naximal increase in Brdu

i ncorporatio i h #@3: Concentration of a conmpound that gives half

maxi mal decrease in 0.1 trinmegest opgAnpsiegs BrdU i ncorporation with SE 4.
T47D ceII al kal i ne phosphat ase assay 10 . The purpose of this assay is to
|dent|fy pr ogB3tyieropuenyhirq-meHyerd1prog Jbd-dihyidmo-benm[djfhPloxmsdn-g- ef f ect on
al kal i ne phosphat ase acti vi ty in T47Doql |l's. The materials and nethods used
in this assay are as, follows. a. Cul tore nedium DVEM F12 (1:1) (d BCO
BRL) suppl enent eBrenaxteth f59 (Iv(4vgmiosrar-cidaro-bighenyled)-blhiine DAMI pBppfI-UM (not
heat - i nactlvated ,8 l{/ﬂrp f-‘FeH)éCI l1in, 100 ~ g/ m streptonym n, and 2 nM
G ut avax ( GTHES orh g4 “ﬁﬁ%@ﬁh&fﬂfas@%\ﬁ%o&ydlwm &rocefiure(C.1 M
Tris-HA, pl‘W}QteSsohﬂOﬂ aigni1gg °0; 2UNIRt pH 9.8
containing 4 nM p-ni t?ophe h?)gphatcgm(ésg)%og’ (}% %@e% ﬂz%g?aﬂf e and

Tr eat nedf: ﬂrSéz(éanFAl!?"Dlﬂe‘I{#)s7%§r(% IDahet 748 (a, QHI;W(@: IHaIII% &ndili | uted to

280, 000 cel | C 96- | ate

(Fal con, Beg%znrr(‘sh El?qﬁés%kug ?%%%51)86%%(%&'{&? Ilg?g?ﬁ daé‘fﬁ ‘é‘t}gp@ﬁsi on was
added. Twen(GuHrCINO,: G583 Britet. 55, N £99. Bampo0,re9s 9pH| 48BN, 41t he cul ture
medi um was t hen added 25 to each well. Wen testing for progestin

ant agoni st activity, reference antiprogestins or test conpounds were added
in the presence of 1 nM progester@eaMPIESE! S were incubated at 37Cin a
5% CQz/ rfgm difi ed atmphere for 24 hr. d. Al kaline Phosphatase Enzyne

Assay: Ded-ethynyldemethyl hé-dilydiro-venadd){ EBloyedn-Leonn t he pl at e
and fifty ~1 of en. ) | I The pl at wer e
shaken in a ti telrsl%p?g% gﬁl&halge(? ¥or % oqom’]?%gng%e&mfn%f (Ggés §%Buffer |
was added t guedcandvedyinyln@ghasoe brbatids followmbistiiReH: Wither ] acekﬁihg% 5 mn
interval s f 3 th.of 405 nM e. Analysis of

Resul t s: °§%|“§° Togéggxt??i‘goﬂgﬁﬁ%’i%ép(g H’IN@%(@F\GQ %ﬁd??t(%#?lé)@@pounds, a
dose respons:e:hmg"utﬂ | 3.59 nﬁqa,t£d7fm 74858, A enzyrre
reactio O(sI e( Y?)amzi uar e r?)ot tral(rﬁlz o%qrrz)ts %ﬁ)g?é)ﬁ se

anal ysi 2 81 GindHh i /i (Be3kD; é@%@srl)e@fééﬁéé[l\/lﬂ]cwﬁ%) fAItahGuycfor bot h

agoni st andFamam,mw RS, MR IN, WhoORLIOC! 8 BFE 1 foyyel ght the

effects of outllers. I’:‘C or 1C ‘val les are ca
retransfornmed values. JMP software (SAS Institute, Inc.) is used for both

one-way anal ysis of variance and nga# dose response anal yses in both
si ngl e dose and dose response stu Ref er.ence Conpounds:

6-(3-Chlorophenyl)-4-methyl-4-phenyl-1,4-dihydro-benzo [d][1,3]0xazin-2-one

25 Prepared from 1-(4-amino-3’-chloro-biphenyl-3-yl)-ethanone (0.2g, 0.82
mmol) and phenylmagnesium bromide followed by treatment with CDI according to
Procedure C. White solid: mp 179-180 °C; 'H-NMR (CDCL,) & 8.27 (s, 1H, D,0
exchangeable), 7.51-7.57 (m, 2H), 7.28-7.45 (m, 9H), 6.92 (d, 1H, J = 8.4 Hz), 2.12



Progesterone and trinegestone are reference progestins and RU486 is the
reference antiprogestin. All reference conpounds are run in full dose
response curves and the ECso or |ICS values are cal culated. 20 Tabl e 6.
Estimated EC50, standard error (SE), and 95% confidence intervals (Cn for
ref erence progestins fromthree i ndepéﬁdent experinments ECSM5% CI Conpound
p. (nM SEl ower upper 25Pr ogest erone 10. 8390. 0300. 706 0. 99620. 6390. 0060. 611
0 66931 2860. 0291. 158 1.42930 Tri negestone 10.0840.0020.076 0.091 -93 2

St andard erSorD: a3, Zeats QR 7R, A, Gt Ror Gl liparreta L o TP

ant i progest Hd.6286.00r Found Ce?l. T2 EepS8adea.9experi ments | C 50 95% Cl
Compound Exp (nM SE | ower upper 10 RU486

10. 1 030. 0020. 0920. 11 520. 1200. 00! 0. 1150. 12630. 0940. 0070. 0660. 134 15 B.

I n-vivo Biology The primary in-vi y&XsAMPRK 40S the rat deciduaiization nodel
whi ch rnay be used to determ ne progestatl onal effects of both agonists and
ant agonist s. 4-Bepzy: p-pheny))-4-methyddvA-dibydioebenao [dpit 3] exazipr2-bmdi bi t i on
nodel which is e a L QLo n-avail abl e.

1. Rat deci dual ngﬁnlhgﬁe g@sgpgﬁ,ﬁg - %Q%rgﬁnp&gnﬁt}%{lw%e 38%‘8’&?3%%“&%% to
eval uat e t husingf ié@amm-$WbemMbel)a:manmeog&lsberﬁﬁmgndsai&n bigamida e

decidualizatio dco (wrgr%?:tlv gte cies of various test
conpounds. a‘f’ﬁo %Ffoﬁf ur%ﬁd & ﬁd‘ ? Fgene 048, 9rld mmob i | ows. a.
Met hods: Tedry THEPRUALY vadsestieted andes @iblankel QP UitRIBRRGY 102 hidfish Ma?g’fj with com

oil (vehicle). Stock solutions of the test conpounds in ol aTM are
then pr&har@mpigfionof thegagtiopothe EHF: was temeves and;the casidue rpanﬁecbvllaaﬂadi Test

conmpounds . i rn.oij), or hanol in
co?ﬁ oi | pratirhg?lﬁ#ggiqﬂge(tgﬁlw %’e%st%% yﬁ%‘%“%ﬁ%’%‘{?@q&% 45%'@@%@ Pdual

Ees ponse wazheﬁﬁhﬁahaﬂi}?-ﬂ lehgho-bmoﬁdgih;m}dm_s:nmdm @mmﬁag;, esd)%l,)%sﬁh offni mDLu?vl
RACUC pr ot 002 = = t e ture fenal e_Sprague- ey
e (-h0° el 152085 6, kB ASOHE SR R 10 G 2oe e N &
fol | owi ng SHZ)gE6Yd, IH{ﬂEISEOZHQUVSS-SI spehf ZHyRd6 & meﬁéfs om)dﬁﬁ(dpmof to
treat ment toﬁhﬁ%ce circul ating sex steroids. Aninmals are housed under 12

hr i ght/ dar 1 62200 d 7y dR)-st Ot (s 2H). 6c8olds dHdY wa B4 Ha)l 3124p0dt um  c.
Treat ment Raf g-a L | r 5 before
t reat nent. Tegt {:?n%?ugrggg?gﬁngqﬁiqm gﬁsé are %ﬁ?ﬁ g?ere %ﬂH?

subcut aneoud0%a)j dael Ealci Fort Gy §ENO, 0T, 7[2tﬁé Hed 09N, h§s.0Pstagde Q)Fi18g; 0.5 m .
The 10 anl %%9alg§ 5ﬁaeat ed once daily for seven days. For testing

anti progesti’ns | s are given the test conmpounds and a EC50 dose of
progesterone (5.6 ng/kg) during the first three days of treatnent.

Fol | ovmn?&g deci dual stinulation, aninmals continue to receive progesterone
unti | cropsy four days |ater. JdEXA)RIE415 Doses are prepared based upon

ng/ kg mean ﬂﬁ@l&@ﬂeg.%m?cloéﬁg‘ﬁlé-ﬁ@gg-ﬁ Qsdlh&l%-q{&l[i@hl|95P(H:Qzﬁlefel vi ng
vehicl e i s Tncruded. ed out

using doses with half log increases (@eg. 0.1, 0 3 1.0, 3.0 ng/kg...). e.
Deci dual i nducri rrat e 24 . hr aft h| r ection,

deci dual i zat i ontl\lgsrll Sﬁ%ﬁgé l%ﬂg“ﬁ"g" Bf°é?‘ ﬁ“’ézﬂ’rarae?ﬁ ng the
ant i mesonetusing|cytlopiopygll b:emdehﬁidl mmgﬁesxﬁxh Retdl, U/Otmﬂﬂal)cit rsqeoztl- Svas Hafed
contralateral, harn i s _not scratched and serves as an unsti nul ated control .

Appr oxi té"l"?erz’lf Rgen; GAmRR-hiphlomsbiphenyi-3 cabanifile (528022 7 anmoBacThd | ced by
C02 asphyxnreach&nmm&ewme@d 82 TRRS YHRHr, obBId to &7 d trimed
of fat. Decidualized (Dhc;r n) and contro?r ﬁ h”)qla?lld glgﬁr?eégﬂgftﬁs}%f;re

wei ghed sepsareene i selutign@Dg sils. @thylkemtrt QOOHrIe) wa:sczdéahmdlthe waieghd of the
deci dualiz i t hor d logarithmc
transf or rra?%oﬁ&?gsat}gg thc 9&% ¢ E(g%’% f‘?"? YERHAY of

vari ance. Tasheduielr bxﬂﬂeeﬁlﬁldmiad OVerlMgS[ﬁedhE@old%MbrﬂMcdtaﬁ@ tRUekithdg
transforned observations for both dose-response curve fitting and one-way
anal ysis of variance. JWP software (SAS Institute, Inc.) is used for both
oneway ANOVA and non-|i near dose-response anal yses.




S g. Reference Conpounds: All progestin reference conpounds were run in
full doseresponse curves and the ECS for uterine wet weight were

cal cul ated. Table 8. Estinated ECso, standard error (SE), and 95%
confidence intervals for 10 individual studies ECso 95% CI Conpound Exu
(rns~/kg, s.c.) SE |lower upper Progestérone 1 S.50 0.77 4.21 7.20 15 2 b.21
1.12 4.41 8.76 20 25 3- Ketodesogestrel 10. i

10. 020. 070. 1620. 100. 050. 110. 2530. 060. 030. 030. | 4Levonor gestrel

10. 420, 030, 30076080 450 B BBy idasa 4 b S e (Gamingnte o
dose. T eSpOnSe CULvas o 3.1 elorance. compaunds. ECaD. 5o O & Convtnal mg! k
o) S ouadHSHERP bbbl Bnds bbabasla7 05 Rel Hae J68LeY a0, 020, 070
orror . and Geu Lon s dast PP oruar it ORIy S HBRRES (b 3e PES “ose

error, and 95% confident interval fOor 5% Cl
15 Conmpaundmmt ), 4 ik 4H);p(MS {(+BIS]) @7 2/2ppEVIHRU 486 1 0.21 0.07 0.05 0.96

assay( def aul t- neVks BHIEL BrE3 o8 OO BT e PEPPOTetRBgEe ¢ he
conmpound i S(0&dg N5 IO dn taphyldhcns ATHMBISMBY QY - Y@ Ras MBI OLA, 3R Mal body
wei ght (defau Wet wei ght _of decidualized uterine horn

t-kg) D-horn:, .
(defaul t- ngf)‘e@lﬁﬁ .Sl%%q%éﬁ@r@-ookl Ebdiaisl teesr RemborhS (mwphindeny)
Deci duai r afREREE ThE (daction/ iakiehORYe 3&1%’&%%?& &, 8@?& b aftrbden fsP[pounds
tly (p<0. TV

that induce decidualization significa conpare icle
cont r ol 10ar éhouesn andieuenehed atithvaesapmatehaqugenstamtmaniah chlotidessdlytion@@ompdunds t hat

decrease E r L nduc deci dual i zati on si.gnifjcantl <0. 0S
17 BC 1 or SRS B AEF AV e Pl oo 3 hpticrm s Qrigdooha 1
maxi mal i nokfasemoval dédiedulventy eRpesidR WalGusititd vl )pel ShRohRbgidbRy | Ne

wei ght : Co&gentra i on of ound that gives hal f naxinmal decrease in ECS

pr ogest er orliAAGEEY d&?}?tg'g' r Ospdterd ( deft-amine-Arphiasg-biphenydRpilE14 72
6- (3- Met hoxyplograpyleiinb s ety Sit:0RS A %18?712%%&1@)}’0' obutan~-Z(1H)-one A
150,

sol ution of Boc protected 4-chloroaniline 5 mmol ) in anhydrous THF
was trédted at -Thgtite gorapound was prekased fi6m i H@ranyen3 vahtdno-bipheryy3Lyly-hi um (7. 4

m., 10 | 2. ) i on |t i on s then sl ow y, war ned -20 C,
kept stirr ?’r}{glggg%yllej[%%ﬂ%%?g?’lefﬁfﬁ?’?@% 9@82"@\76???06‘5'&3 g%gf"gﬁ%‘é QG rﬁ_%f' 13. 4
nmmol ). The whitetsolid: wq:sli&eltSQédﬁ;t'H—NMRa(mIMSKD%FBQU.SVQE,tI*HI%,th@‘it, (80,d) and 1IN
aqueous hyqrﬁglg%r} zgjigr# ge ?ﬁl ution gI;LO m&g was added Et hyl acef ate was
added and th pafii ¢ 7_ Pe M§7s(b|5_ AP EHa. 48P &l 1Y SO} Hzpi6%r 1 enoval
of the sol ventH, Jyheg [2#i-fue7 WASHPU 45 (1RI1H), 0.48 (m, 2H), 0.28 (m, 2H); MS

20 (APCI) m/z 314 ([M+H]', 100%); Anal. Calc. For C;H,CINO,: C, 68.9; H, 5.14; N,

4.46. Found: C, 68.13; H, 5.01; N, 4.36.

EXAMPLE 42

6-(3-Chloro-phenyl)—4-cyclopropyl-4-propyn-l-yl-l,4-dihydro-

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

25 1-(4-Amino-3 -chloro-biphenyl-3-y1)-1 -cyclopropyl-1-propynyl-methanol was
prepared  from (4-amino-3’-chloro-biphenyl-3-yl)-cyclopropyl-methanone  and
propynylmagnesium bromide according to Example 41.



15 by flash colum chromat ography (hexane:ethyl acetate/3:1) to give the

al cohol which was used in next step without further purification. To a

sol ution of above product in ethanol was added potassi um hydroxi de (29).
The reaction mxture was stirred at rt for 18 hours, followed by the
addition of brine (20 nL) and a col d -PR-aqueous hydrogen chl oride solution
(20 nm.). The 20 precipitate was collected on a filter and washed with water
to afford 6 chlorosp|r0[4H-3 1- benzoxazi ne-4, 1-cycl obutan]-2( 1 H)-one as a

white solid (0.1 12‘V rtwo 3-184 C ESI) mz 222 [M
- H'. Ani X§ ur égdglk 6§Bﬁ1?°'%2fﬁf°§ TPHE’W%'SSYQZ ﬁ’é’°zPr9Py5§r'(?F?H)¥BY]an] 2( EL
H) - one (0. 1mgma19314<501rgp<b 0)64 RmohtHAaxyPlemshylbhAR e @x?m@%@obsgnm&&%mml)

[ 1;1 " 25 bIS( henylgﬂosphlno ) f errocene] di chl oroni cke

0.073 ol )i* $3 {10rmbhyapstited ynderssblanket pf piiopyn fos laumam (d&om) was
degassed tocangaam IPHORRRANE ek DERERtbyal ot AMIE buftebd ADKEL,

nitrogen for hours. The reaction m xture was wed ool

Et hyl acet athsorn@0graplly (sitida lgeli AYs(eHy1 Iat_e)tatwhcmn@)ctdgﬂve GF(Becmxgphungzl)Mayer was

d and, d f i d
vt pur 11 RIS PG AR BT RIS IR oSt Efi') to
yl eld 6-(3- .miglh@enowhelﬁdll1)‘1§FII7811[74|°€3‘I—ENM¥DMSO-<!1?84015 h%ym[gg/sls%& 8 . 04

-one as V\%@te SO|Id
AR 63, {10, 70 W 118 55 70 B, B9 Ciak. U= 82 01m, B2 RS bo) 7.3
6 (d, 1 H J e 7 , J = 2.2
Hz§, 6. 99 (d7495714lz)97‘m(1 157 wﬂzg 1186’4(3 L %63"“?@’(9;82%.%‘4(1@)&65 83 (s,
3H), 2.4b- 2(ns3HN Mﬂ-()‘ESI)In/SB362([MEHIrﬂ1002’dH) ); M5 ((+)APCI) mz 296 [M+ H]+.
EXAMPLE 123 10
8- Bronp- 6- (3-chl oro- 4-f | uorophenyl ) -4, 4-di et hyl - 1, 4- di hydr o- 2H 3, 1benzoxaz

in-2-one To a m xture of EXAMPLE 43
6- (3-chloro-4-11 orophen | )-4, 4-di net hyl -1, 4-di hydro- 2H3, 1- benzoxazi n- 2- one
(0.2g, 0.65 fa Mﬁﬁmeamd 5

m) was added, k-Arhins3U&HIorBibigHRRRN- 59{&3;1'36:039 Héh!eﬂgl I(rg;t) 68.997%0!. )ngs 15 The

reaction mxture was stirred for 20 ‘hours an our 0 ice water (30
m.). ThE pr@ESD: aize3MatMtB)'|) eraseprepareds fifoim (‘bammnd -ehlgtocolpheiny 3yt er  ( 3x5
m) to y| el

8br ono- &Clr?Pmtp yhethanone an %éXCIPgrOW]ﬁ'a%'leﬁlé‘%Bﬁomide ac(ﬁ?’i‘?%r%’ Bx4mpla _ henzoxaz
i n- 20ne as 4f.f white solid (0.18, 72%: np 194-195 C, 'H NVR (DVSO- d6) 8
9.77 (s, 1 H, 02, (dd, 1 H J =7.10, 1. 81 Hz), 7.92 (s, 1 H, 7.77 (m
1 H, 7.66 (s, Iheyitlepompoung waspreppred amfdmatorﬁxwle Hirfrom a3 - m 2 384,
386 [M - H] chiorb¥MBME 313 dicyl l-methanol and 1,1°-

3- (8- Brono- 4, (Z di rrel'H? %3)4 lg})'<gr_>rip)£1 n(lzlmha;(c:irg13 carb%ng%dzu&%azz? lr? IIRS 5f | uor obe
nzoni t r} e PYdpmep @Goﬁlm (DM&Qrés)aﬁb@J-’e(SpiH)sé’thZr(bs fIH)n? 67 (bs,

oo e et S =S, PATgIEES Dty esLlagiberon 1

' H NMR (Dlvsesaa)ﬂzb D55 8ny 2H), 0H) (m, SH)S0. 28-(&92H), MSI('EI)MS@ ), 4086)902- 8. 08

g% 25')75 [7 Bl f_ﬁﬂlc %wéuéﬁ‘{éa %]# 69 i, %3§N 212, Foumt c 69. 3'_:!> H, '\5/%7( ESl) mz

5- (8- Brorm-14,44021| met hyl - 2- oxo- 1, 4- di hydr o- 2H 3, | - benzoaazi n-6-yl ) -2

fl uorobenzonitrile Prepared accordi ng to the above procedure from

5- (4, 4-#i met hyl - 2- oxo-1, 4

di hydro- 2H 3, 1- benzoxazi n-6-yl ) - 24 %ﬂgggzomtrl le (0.2g, 0.67 mmol) as
an off white solid (0.18g, 72%: H NVR.(DMSO-d6) 8 9.78 (s,
1H), 8.38 10 6{(a¢:maromheﬂy1)-4,@ dllpr@yﬂ-lkal)l 4-8ihydrdherb[d),3}bxidin-2Z0R8 (d 1H,
J =1 9 H 1H J="9.1 .69 (s,
6H) . M5 (ES?) ™ i’?‘%‘git?g tée;gf fejure f2|]r %xa%%éﬂﬁétg‘gi@ww “chloro-bipheryl-3y1)- (
6- ( 3- Br ormmem}ﬂqeﬁiaﬁbnbr(meurwlrmé— A\ cEStiHae 27BRRZ QXAALF daPne




15 To a solution of 6-(3-bronmophenyl)-4,4-dinethyl-1,4-di hydro-2H 3,1
benzoxazin-2-one (I g, 3.0 mml) in anhydrous DVMF was added, at rt under a
bl anket of nitrogen, sodium hydride (60%in mneral oil, 0.24g, 6.0 mmol).
After stirring for 20 m nutes, the reaction solution was treated with

i odonet hane and stirred for 1.5 hours49Fhe mi xture was poured into a
satur ated aqueous ammoni um sul fate solution 20 (40 rnL) and ethyl acetate
(40 nmL) was added. The organic |ayer was separat ed, dried (MyS04), and
evapor at ed Q.

di hydr o- 2I-|-ésgafydbenz81(%3&3‘)3'1}?1 gme%rX’B%F t%vﬁivf éﬁ §5‘I“T°d51 (cblo’f‘%alph?’?d/qs'ylhp 142- 143
C. "H NWR (Wh&aﬁoﬁ@hﬁ:ﬁ wab rédcted Avithll (’n&arﬂonﬂdumhﬁéle(tﬁ aff%rcﬂhe 7.55 (d,

1H J=28.0 F%Qn 2y%h01 H..J =77 H 7.18 = 8.4 Hz), 3.35
(s, 3H), 1.B%¢ P%Pg wioligsmp 11 Cs cor@mect);vr 'H ITMRr(DMMLE 127

6- (3-Fl " - 100

4- ,(Am nougr?t?(lhﬁgkych)%ﬁ’? ?B(E’?ﬁ%%gnﬁ?ié\égg?%é?t%ﬁ’?e Was g‘fiel?)’ajrzeg’ ?

3f | uor ophenyb0 Botldni € 785 HE) ahdB @ aHi Jro799 Bz iolrefdz bHj J =il 23 H@pmom ng to
procedur e i 3.-fluoro[ 1, 1" -bi phenyl]-3-carbonitrile
(6. 659, A@W{Aﬁd&?m/z Eaf%ggﬁﬁ&ﬁ/‘()loo m.) was treated drop wse at rt
under mtrogen with 5 net hyl magnesium bromde (3.0 Min ether, 21 nL, 63

nmol ). After addition, the reactign mxture was heated at gentle reflux for
1.5 hours, cooled to rt, and treatfSttrMPLE 43N aqueous hydrogen chloride

sol ution (30s. @krcﬂ&l&ﬂﬂoﬁggeﬁggﬁ,ﬁﬁﬁﬁ&g%lﬁt%&g@hl‘%eﬁx%{dﬁléﬂ&ﬁ%b £001 ed to
anbi ent tenpéerature - at ed

aqueousl&odi um carbonate solution. Etomd acetate ( 100 nlL) was 10 added,

organi c | ayer separ a and was ext h et hyl

acet at e - (3x50 \Anf? Tlrgre cgc?? io8ed gﬁ gl&b HM?"%&P‘&“& ‘fig’(”\% y¢-and
evapor at ed. d1ﬂij?rﬁolfea5d[d}ﬂe,3]m&1@-afdnfaI(BG4QYO 99 SirhoI¥ 3n Gy quU(m mj Rt ogr aphy
(hexane: eth%Q (?,Efi‘}ate/?) 1) to afford

1- (4- ani no- 419eq pRdsy pitpsen tgpoyR derpperature sodiwn hayAridec(80 30 3.0 mEwy) ingpe 156- 157C.
15 A sol uti gsi6d, Tre(sftixif 98s tirrddl o e t&npaatag%ytd o) GbAEroRgE (30, 13
nmol ) i n anhydrous nethanol (60 nL) was treate rt undér rogen with
sodi um bor olegemethane;(h raL.pexeessh pndistrednfon & dronrsAf Te theamaiitionomixtitrbievas eact i on

m xture was, at ur.at e eoys anmoni um
sul fate sol ud?%%#(?gs;ﬁaseéamg‘hm }hgrgégt% gtugrﬁ&fdﬁf)rﬁ_“}it TN t%g’ﬁﬁlmt‘tt €| ayer- was
separ at ed, chtiinall ¢adBDeted 6n arﬂttegmmavﬂdthemllwsuaemo ‘éﬁﬁrdp&lé kfied on a

silica geI colum. chro to (hexane: et hyl acetate/3:1 ield
1- (4- ami no- ‘f?m-ﬂ"}‘%?%ffv fe sg %h%gw 187%):mp d5d 581 °Cia SHANMRi §@t Xd ( 29)

6799 : np 136ed &/ 106), #yeay! 1t eJQfssa%vf@z)atephﬂlz 0729, (?91%7 mph); gnd

tri phosgoene in anhydrous THF ( 20 was stirred at under m’trogen
Af t er m Hek 848 (d.HdL, M’XﬁérléZ)wa@ 25 3H),dad7e@, GHY; h"B-NMR (DMSQ-dapsieous

ayer s conarara s o RRR R I g Sl B Ay T oo e
6- (3-fl uorophenyl)-4-nethyl -1, 4- d| hydro 2H 3, 1- benzoxazi n-2-one as a.-white

solid (0.18g, 81 %: np 160-161 H NVR (DMBO-d6) S 10.31 (s, 1 H), 7.62
(dd, -1ol1 1 H J =18.2, 1. 9Hz}’3XA#"IP!3$4 s, 1H, 7.44:7. 53 (m 3 H, 7.

| 3-7.20 (m 1 H, 6.1 Ansino-5-dRiord- ﬁe 1 Zh{é)trlﬂ%oWetﬁl n H J 6.6 Hz),
1.63 (d J= 6.6 MPLE 128

3- (4, 4- ﬁ net hy! -5 #esolasion Z’fONt@'!hmIOGhQWHf?oZ-QHe&MPIMMZ(@?ﬁ 90) - 5f 1 uor o
benzonitril h en20| Sq, 30 nmol

i n anhydr ou§m¥g&@?ﬁ%g}bni?%q§0@@%gw t ‘%tr%fneagté%ﬁe‘hﬁeald d "3 bl ank)et

of nitrogenBulg (ﬁéM;)}DmIgh?@san)bnhmadﬁm(a?dﬁpMsbrfas]ich K)@erfhhdln%ﬁothmm') The
reacti on m x 8 hours, cooled to rt, and treated

1
with a sat uri#'@ﬁ “%t&ﬁ‘éahﬁlfa%ﬁh? &fer]ﬂ%m%essﬂdtﬂqatﬁé Vit arsplutioofiyl  acet at e
(100 nl) wagrifadesadetllichi@zeR S tll, 75 SimolPin aSRRAGRISE (1 9 ﬁ@d %% and

evaporated. The residue. was dissolve |n anhydrous and
treated at anbient tenperature under 15 nitrogen with

1,1 -carbonyl diimdazole (5.4g, 33 nmol). After 24 hours, the m xture was
guenched with 1 N aqueous hydrogen chloride solution (30 nL). Ethyl- acetate
(100 nm.) was added, organic |ayer was separated, dried (MyS04)) and
evaporated. The residue was purified by a silica gel colum chromat ography
(hexane: ethyl acetate/3:1 ) to afford

8- nmet hoxy- 4, 4-di net hyl- 1, 4- di hydr o- 2H 3, 1- benzoxazi n-2-one 20 as white
solid (3.5g, 56%9: Ms (ESI) mz 208 [M+ H +. To a m xture of

8- met hoxy- 4., 4-di net hyl - 1, 4- di hydr o- 2H 3, 1- benzoxazi n-2one {2.1 g, 10.1
mol ), sodium acetate (1.Sg, 18 mol) in acetic acid (30 nL) was added
brontne (0 62 nL, 12 nnDI) at anblent tenperature After 30 nlnutes the

o M 1 o, o o L



benzoxazi n-2-one (1.6g, 5.6 mmol), bis(pinacol ato)di boron (1.6 g, 6.3
nmol ), potassium acetate (1.5g, 15.3 mmol), and

[1,1"Dbis(di phenyl phosphi no)ferrocene]palladium (11) chloride (1:1 conpl ex
wi th nmethylene chloride) 0.5g, 0.6 nmol) in DMF (30 nL) was subject to a
positive flow of nitrogen to renove ox3fgen and then heated at 85 C under a
bl anket of nitrogen for 18 hours. The reaction mxture was allowed to cool
to anbient tenperature, treated with 3-brono-5-fluoro-benzonifile (1.2 g, 6

1), [1,1 h h | hi d 1:1
i T3 st ke iR e G chuge o (1
(29, 19 m"rDlsQlumcm wab efdd(d 16 satuyatedl h@ebm ahlirediugo Ichiloriod svlatohesy ed jyat 85 C
f 3 h | ank f t dt t, dt t d ith
br' e (80 miSHoviet iy aaiBan & efy afeer RIED T Mhrcerniolmygne Sorsgad s

separated, efel @fivénb/Ha04emoRddinCYRDET AR resibhe ob@itled Uers\RSpeRiMd fr @-ﬁ by a
flash silica gel colum chromato THF: hexane/ 2: 3) to yield 15

(4, 4- di net hpquegunisidrephiorie gelation Omlawié deaitd @ rafluxeqvemight.i ﬂihtﬁreymonS
06) b o, 7. pabid Bl el Sochf ity dpng” itheed "oE ¥T5e ponibing

, 7 39 (Sh)’ldrbklde foldfior ®, a ﬂ.llfl)aboﬁ: 0 3TKesaquabl)s, miktf26 was extﬁ*:bed with étinfl ) iz
-32S. -
3-(4, 4 D| me Wte %"E@A&%ﬂ}d le PRENIE, layerh Wora Mgshed, ity brine nd friod MERQu)) - 5
f 1 uor obenzonifef tdnfovAl 6 S6ivehe tH%frcmduc was purified by a ﬂash chromatography (silica
3- (4, 4-di met hyl - 8- met hoxy- 2- oxo- 1, 4- di hydr o- Kl-
benzoxa2f n- gelyhe)xagc ?thﬂé‘ﬁ&%‘f'ribﬁ affprq the P@e q@mpaynd as ilrmﬂo)ﬁ solid { g, 4o):0di de
(0.3g, 2.24 i N%ﬂé trJ I ni trogen
for 5 hour sn%?he o) veﬁ]nt vva ﬁ%vgzbl n vaé7r§§3&§qg§e r§;6s’ Z%Iézugvagbt aken in
a mxture ofd,bH, de %1 HY), 614} (‘tanZH)atl\hS'KES!):m’ﬁze(M&ﬂ 100%), 224@1-01; g3mh.c | ayer
was separated, dried (MyS04), and evaporated. The resultant residue was
purified on a silica gel columm chromatography (hexane:ethyl acetate/1:1)
to give the title conpound as whi texoM@Igs47 - 103 (0.03ng, 31 %: np
197-198 C; "H-NWVR (DVsO-db) 8 10.16 (s, 1 H), 9.55 (s, 1H), 8.01 (s, 1 H),
7.79-7. 187 ( n§-Chigro-4zmpthyl-d-triflugypmethyhd d¢dihydrorhengold][1 3ipxppin-2-anes5 (s, 6H).

M5 (ESI) mz 31I
6~2,(3-Di)fl uér o- pﬁ‘[éh%ffﬁ F%Orﬂ g(%eggﬁ |15E°I‘i"398.h%“>7d)r 0- %’er%ztgfl}:ﬁm th,agToza% n- 2- one
Pr epar ed acedditemef mﬂhyﬂmgrmdmmebrani‘dbcﬁmﬂo(wladzbydiemhﬂeﬁhdreﬁlilﬁmtdaydma oxo- 2H

3, 1- benzoxazi. LY nic, acid and 2, 3-difl yoro nzIt i AyeIIow
solid: mp 1& ‘Hfg% 62" °§M§EPH ‘%9”1?(?‘9?6 ‘émgﬁ} e@ﬂ%‘ 'SH), 7.0
(m 1H, 1. ?nplﬂs(ﬁﬁ °61H)’H M@Msm@ 528(991(1%&[*1)10 é&ﬂhge@?é)c'i Fed,

C, 6H' F~NO2: oun 437 N, 4.64.
EXAMPLE2431 1&{ T 1F§ Hg'/)l 749£d44|lﬁe~{ m&ﬁa @-361(4)r619il(ddilﬂv~ﬂﬁ8 @H&)bbﬂlz 6, BH);

(1, 3] oxazi nug ik NI {4l CLfAb e
procedure for§ exan(’pB#\/lis Sg)oé %%e(g, 125 Ms di?) ﬁ&%@@f[ﬁ?}ﬁ,fdbﬁ,%(ﬁ-ﬁﬂ

3-(4, 4-di rreﬁlh%) Aoalo CalcAF ati CyyHCHFE,NE,: e s@20 H] £.68] Nx£i27.nFéund! I; $5.82,uor o- benz
onitrile. 7r7e110‘{) d: npl54 155 C "HNWR (DVBO-d6) 8 8.17 (s, 1H),
8.03 (d, 1H L 7.847.77 (m 3H), 7.27 (d, 1H, J = 8.54 Hz),
3.97 (q, 2H, J 6. 89 Hz) 1.67 (s, 6H) I .21 20 (t; 3H J = 6.95 Hz); M5
(El') mz 324 ([M+ H +); Anal. Calc. For Cgli"FN, Qz: C 70.36, H 5.28, N,
8.64. Fétnd: C, 70.33, H 5.5, NEXAMPLESSWPLE 132

[6-(4, 4- d! mst hyl - Z. XMethot elﬁ —4%& 134&1 e 4661
yl]acetonitrile P

1, 4-di hydr o- 4, 4-di net hyl - 2 oxob@kl@[ﬂ]l[lbh)nmabom.tG yl ) boronic acid and

(6-bromo-2-pyrid et o 1 786- An of f
white solid, rn Xz‘kt%’iif °‘°ﬁwg€%%§8fa%fthlﬁggwyg? ?-L;ﬁ%. Fo7 (s, 2
H, 7.00 (dedanZ ode £0.3g, 3. HZmmol), e(tldmxyﬁhddyl Horomz a&ld:;d/g)la 0.9 midh), 7 89 -
7.96 (m 2 H), 800 - 805 (m 2 H, 10.42 (s, %SI) [ M = 292.
Anal . calcd. for C'H $N30z: C, 69.61; H, 5.15; N 14 33. Found: ‘C, 68.49;
H 5.19; N, 13.74. 5 EXAMPLE 133

drgyridin-2 25




~4,4-1)i net hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d~

[ 1, 31- oxazi n-6-yl)-5-fl uorophenyl acetonitrile To a sol ution of

3- brono- 5-f | uor obenzal dehyde(22.25g, 0.11 nole) in nethanol at rt was added
NaBH'(2.07g, 0.055 nole) stirred at rt for 2 hr. The 10 reaction was
quenched with HZO and concentrated. -the resi due was diluted with diethyl
ether, washed with 1 N HCl, brine, dried over MyS04, concentrated.

SBrom)- 5-fl uorobenzyl al cohol as a colorless oil was .collected (14.6 g,

659 . 'H NVR (DVBO- db 2 44t J = 5.93 Hz), 7.16 (dd,
1 H/() J-- 198 S‘%‘“79H£§‘°S%‘7ﬁ% é’%ﬁ i “? ‘%m(’l) " pndy jnickel 929( I, 15H§);
Anal . Calc. (diﬁmny@hblﬁﬁﬁxaaﬁ@mckéyl &;hl&ildeQiz m|g|; 0. 876‘91‘=im01)F9 Hﬂ%dr&‘as dokat®. H

3.01. To a solutjon of 3-Bronp-5-fluorobenzyl al cohol 0.011 nole) in
CH-C12 ( 15¥as)subiset taomblanl&eiz of pitrogen 1o CMIPBO3YER. B tgate@ ao_iez@cmde) in

CH2Cl12, st 'rﬁt‘i’@g@n O 483 ks, ,Qﬁdt}'rgr ?nghtol? 33&&%{ P'Flg’e%g%‘%bmc aci Hgﬁ lémﬁtotb HBO

(50nmt, 3X) dried over MgSO' concentrate y & 8F rofat ogr aphy
using 1359 enhgl) a@bﬂ@h@(@(@ipﬂl%@@sﬁmcﬁfemcmmlclﬂ%d&(ﬁz nfgy 61066'mmol)

3-B 5-1) t |
bt ai ned. Mo a0e ke gl 8BS, fag el 583 S Undey Miepazpford hoviy, 5 -
1.76Hz) 7. M{edeac&bix solutienva8 todiéd to rdorh @c(m}ﬁaratﬂrc HSatuM@(i aE\'Iboug/ﬁmrrmnﬁunz6t3 ;

Anal . Cal c. EOI’ C HsBrZF:. C, 31.38, H, 88. Found: C, H, 1.78. 25
To a sol ut iBleride sajulien,(39 mL) ?W@Béﬁm (59 BYH) creas (addedly Tl@: @ta.lﬁc fayer) in

1, 4di 0 HBO
(s1) “and- e maAar et Wt Pkt ety P R B T s hed

wi t h brlfne conbined organic IWQSMS Wmnd:wnh bribeahd @Ed SO culdreghenyf usi ng

hexane/ et hyl; ace - f.l uor oph cet on| trile_obtained
was a col or Pe%@ %’?I wfsicu Wmﬁeﬁp&b% E}bﬁé E‘é"y silica ge h%’“mQFﬁhyl 7.29( d,

1 H J = 9.a3&tatkla)l) to/ affoifi the ﬂltld'BompZuﬁ_lﬁis dlwhile é‘éhd:tS(Fm% M)mp ) M+ m z
213 ; Anal ., th C8H5Br FN: 44.89, H, : ound C, 44. 88,
H 232, NCb é"“ﬁ@%?ﬂé %&%ﬁd%bﬁ@mz@alehw@r(m,ﬂgl)t'bm fie
procedure BH yany, flu el

1, 4-di hydroﬁ d?n}g w%— g?oyzﬂrgﬁ?’e?%bbgﬁfz}g{az?%I-gz)ﬁa/(r%gr’om € acid. A
whi t e dél i mfﬁé) éeﬂéddwéﬂ,aﬁcsznéérlg@xaass (sz34), 119813, erlf);aﬁmmr(msmp 218-220.

"H NMR ( 6 {( 6 H J= 8. 92Hz),
7.18( d, ﬁﬁﬂ 8138%‘8’)&) Ayl F‘%E(%H{J%ﬁu%ﬁ‘g 83 %ft 3117%5(”?5) (MH'
m z 309; ArFahnd: Cabe.68, Ea44ONgdwFNZO2: C, 69. 67, H, 4 87 N, 9.03. Found:
C, 69.78; H 4.97, N, 8.36. EXAMPLE 134 15 20 25
3- (4, 4- D net hyl - 2- oxo- 1, 4-di hydr o- 2H benzo f dI
t1, 31- o8azi n-6-yl)-4- quorophenylm,ﬁ@,Ie . To a solution of
5- brono- 2-fl uor ot ol uene ( 15g, 079 nole) in CCl4 ( 150nL) was added NBS (
14. 2g, 0. 080 Mwmthﬂdm-dmdwbmmM[IM&xhﬂﬁMajnder refl ux
with the starti I3l te sune 2 hr. CCl 4 was
renoved under r%gﬂ@cfgﬁ'rfgs%gogéﬂ’gn%gpﬁg%e ‘?4‘8%}8 v%’g(gl% 838.@@81 ved in
et her, wasBedetapstyphdnyl uaomamd (@m gd Oxeiol)VFREppHTID amstsrgabqq -mmol),
Chr ormat ogrg.ﬁgedtlahexangc&\ﬁ1 g g i)rom) 2-11 uorobenzyl brom de. The product
“was i medi APEPYRAPLER PRYPIAE 0.9% 84O mmal) W‘OWBI(H}@L) Wassubietietaay|  broni de
(8.0g, 0. 0$ﬂdm&t%Xn erfifod $9yiRfkes!

lﬁﬁ’es a'f‘Sé- C’fjfgdjﬁﬁ@rp@as(lgg o3 hanglqgg ‘%8n1_) The

solution of KCN (2.04g, 0.031 nole) in HZO 2
resul t i2Ag rﬁhﬂmﬁ'éowmgmﬁeweep%ndderoqnetehw;:ranm arfgl duhyIAédtz&e (mOQhLmast ort, the

product wa t e .200 dried over
MySO' concént r at%% of “}yétk‘}aéf ‘?’%@8‘1 gw"ée wé‘qi )ﬁ%‘PPH%%WamP’a ‘\%‘e GomL),

5br ono- 2- floummﬂh‘amel (ao:em,nmtl diieEoas mgmiuhesxafatestmé Irdsiaﬁe Rm& ﬁﬁﬁﬁéd (5. 69,
88%) : .rrpv t?achchr t '% é . H, J= 9. 23Hz),
7.60-7.69( "14 PEBtospRY (spisp gl 40 /ﬁ/ﬁthylrﬁ%fa?ﬂ@xanemawe 'Géﬁ-methu@y-

CBHsBr ZFN: pfenyfhd4,88imdrhyl2 43&311 d¥b-b - H 153024, N, 6.43.
The title gonpy?ﬂ‘ind was yprepar):ad ff‘hozi %[lﬁ‘r?%kr%%mzz‘;?r} é)rgsg)héhy% ace onltrl | e and
( 1, 4-di hydro-4, 4-di net hyl - 2- oxo- 2H 3, 1- benzoxaxi n- 6-yl ) boroni c. acid. Wite
5 solid; np 184-187 C; 'H NWR (DVMSO-d6) ~ 1.67 (s, 6H), 4.11 ( s, 2H),
6.98(d, 1 H J-- 8.92Hz), 7.36(t, 1 H J =9.13 Hz) 7.54 ( d, 2H, J-- 7.91
Hz), 7.67-7.75( m 2H), 10.37{ s, 1H); M5( EI) (MH- nlz 309; Anal. Calc.
For C,BH, SFNzOz : C, 69.67, H, 4.87, N, 9.03. Found: C, 68.71, H, 4.80, N,
8.54. 10 EXAMPLE 135 4- (4, 4-Di net hyl - 2-0zo- 1, 4-di hydr o- 2H benzo [d~ [ 1,31
ogazi n-6-yl)-2fl uorophenyl acetonitrile Prepared according to procedure B
from 4-brono- 2-fl uorophenyl acetonitrile (T. Alessi A H P. US Patent No:
489S862) and (1, 4-di hydro-4, 4-di net hyl - 2- oxo- 2H 15

3, 1- benzoxazi n- 6- yI)boroni c acid. A grey solid; np 253-256 C ' HNVR( DMSCQd6~
0 10. 35(5 | H) 67 749(mSH) 6.97(d, I HJ--8 6Hz) 4.09 (s, 2H

a o~ —y n " Y NN ~ 1 PNR I Ny PN A T 1N N




Prepared according to procedure B from 2- bronophenyl acetonitrile and (1,
4- di hydr o- 4, 4-di net hyl - 2- oxo- 2H 3, 1- benzoxazi n-6-yl )boronic' acid. Wite
solid ; 25 np 176-179C;, 'H- NWMR (DMSO-d6), b 10.31 (s, 1H), 7.53 (m 1H),
7.48(m2H), 7.22-7.32(m3H), 6.98(d,lH J=8.0 Hz); 3.90(s,2H), 1.64(s, 6H).
M5 (+) APCI [MHH] +mf z =293. Anal . Cal es2For C, 8H, 6Nz0Oz: C, 73.95, H, 5.5Z,

N, 9.58. Found: C, 73.51, H, 5.70, N, 9.39. - 107 EXAMPLE 137

N-[ 4- (4, 4-Di et hyl - 2- ogo-1, 4-di hydro 2H 3, 1- benzogazin 6-yl)-2-fluoro-pheny

Il acet arrid Pr ed.accor.di n roc ure B f
4' - brono- 2'% alrﬁ pglg‘ﬁé’flavf‘ﬁsltpﬂféat tPer g“?z]? H&/@F‘E&h@ whige Ffﬁldhwp—lz@oxo-

(ZEFN?éOldg;engfaga@ rﬁﬁ?\mnbmgm £3 @@B@S 1@571‘74&071@ n?%'H)dﬂszQi H?Jl‘li?l H NVR
7 56 7.63( rﬁ’I@Hﬁgﬂ)S@ Hé%l@d:llLé&SISHZZJ—&§6(86319)5462I(H6HD, M8 (B}, 2 1 (s

1.67( (o] \ C,
o 85, H, ?%’%MNW o S Al E&J}é@é@ én%zlm ﬁag%izﬁ §aFefala £ 15
6- (3- FI LﬁoroCAllrﬁSLHQQQSthWl)4 4- di met hyl - 1 4- di hydr o- benzo(dl
[ 1, 31logazi n-2 one Prepared according to procedure B from
4- br ono- 2-fl uoroani sol e and (1, 4 15 di hydro-4, 4-di met hyl - 2- oxo-
2H 3, 1- benzoxazi n- 6-yl ) boroni ¢ acg&anNPik&psol id: np 210-211C ' H NMR
(DVBO-d6), b 10. 27&5 1H) 752760(m3H) 7.45(d, 1H, J--8.6 Hz), 7.22 (t,
1 H J--8.9 Hz), 684 yl =4g-ginmg -dihydrodinzold}[88]s, 6H). MS
[MH' 'mz 300. Anal . Calc For C, 67.76, H 5.35, N, 4.65.
Found: C67 88, H 5.39, N 4.70. 20 AvPEE | 39
3- (4, 4-1 net hyl -32€4®<D}Iﬂqthyldl-dxydr@dlﬁfdre-hﬂn}mnzc([d][1 B Ibx@in-628)bERlzoitrile

| ) phenyl acgt n|t le Pre ared ac o the procedure B from
P oAk ortpel] 28 SRS B TP G b Sa g polionder G ST 214 3, 1-
6-vyl bOI’OﬂIgbhﬂﬁhdm indal egﬁh{gl,nm@p( . 33(s,
1H§/ )7 62(m 2H) (;MQS m 2H) ° 7. 431)681&318%@, 1"8%5(4%,9[)3@%5 %d d, 1(H
UK.

. J- - 7. 57Hz) and@haysaqtign mixtpre Vﬂazsglem_d tazyflux gernitrogeny) Upon eamplstiorbedjthe VS ni z
29 0 9.
o a—ggﬂ H)C %Q%xgn Calsgef g{m &ﬂﬂe@?@s @&i]%g%%gﬁuefﬂﬁ hCI s’olu?xon af’ce'r\| 41

3- (4, 4-15 nmetobled-t@-1ox The mixuirehwes extiickeld ewitto edily] hcktaBel (109 AL ))-died) over

benzenesul f de, 5 Pr a cordl roc dure B from

3- br ormbenz@ﬁgghﬁd %Oé‘ﬁ?%ge %“P CYog; 313‘? fesigug optainee win clyomaigetaphys, 1-

6- yl ) bor oni siliag igdl, 308 eyb adetale/ WER 44 6B N4 8 10. 28(s,
broad 1H), Y o7g§ M. 7.9(d) 1H, GhLk ) R Gk e 86Hz) ,

7.64 (t, 1 deO*l’Wg?dﬂE?JOX?Zmé -@e (a2 vefe)solidy (%@31(5 1260w 178§1797C02(d,  1H,

5 G nGR il 1R e S P p oy, b RTRL SAGSITELOS)

C 57.82, H 4.85, N, ound:
20 Hz), 7. 76 (dt, 1H, J 7.90, 1.43 Hz), 7.57 (t, 1H, J=7.72 Hz), 7.52 (dd, 1H, J = 8.28,

2.11 Hz), 7.39 (4, 1K, J = 1.81 Hz), 6.93 (d, 1H, J = 8.19 Hz), 2.69 (s, 3H), 1.81 (s,
6H); MS (EI) m/z 295 ((IM+H]*, 40%)

EXAMPLE 51
25 6-(3-Benzoyl-phenyl)4,4-dimethyl-1,4-dihydro-benzo [d][1,3]-

oxazin-2-one
Prepared from 3-(4,4-dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][1,3 Joxazin-6-
yDbenzonitrile and phenylmagnesium bromide according to the procedure of Example

50. A white solid: mp 156-157 °C; 'H-NMR (DMSO-dg) § 10.33 (s, 1H), 8.0-7.96 (m,



EXAVMPLE 141 5-(4, 4- D et hyl - 2- oxo- 1, 4-di hydr o- 2H benzo [dl [

1, 31" - oxazi n-6-y)-thiophene-2 sul fonam de 15 Prepared according to
procedure B from 5-bronot hi ophene- 2- sul phonanm de and

(1, 4-di hydro- 4, 4-di net hyl - 2- oxo-2H 3, 1- 6-yl)boronic acid. Wiite solid: np
258-260C, "H- NMR (DVMBO-d6) 8 10.4l (s338BH), 7.71 (s,2H), 7.58(m2H),
7.52(d, 1 H J--3.9Hz), 7.48(d, 1H J--8.16Hz), 6.95(d, 1H J--8.16),

1. 66(s, 6H) M5 iz 337(MH) Anal . Calc. For C,4H, 4NzZQ, Sz): C 49 69, H, -

4.17, u 8.12. EXAVPLE 14

6- (6- Am no- éé d#%) G’?? %}ﬁ) 7§§1 5%‘%%’91 g%’ &?dﬁﬁy/ 8960l PGS, [@DBMS

0gazi ne- 2- O(EY) WAETH (QU-+RET 269); NBnd] OCAE, Foe Ll e I

2- am no- 5- bF%?mpyrl d(?ge gﬁd)}éll 4 25 di hy é@;o I@)i &?%%%yH_52360>1?10329H3 1-
t

6-yl) bor oni EOWd & 70w HeS- 28N Befi6s, np 2572590 H NVR (DVBO-d6) 8 10. 20
(S, 1H), 8.22 (d,IH, J--238Hz)769766(dd 1 H J--2.5, 2.5 Hz), 7.42
(m2H), 6.89 (d, I H J--8.8Hz), 6.49(d,1 H, J--8.64Hz), 6.02 (s,2H), 1.64
(s,6H; M5 mz 269 M+. Anal. Cal ccEXEMPHB‘,iz—I 5N30, .17 H20: C, 66.15, H,
5. 8, N, 15. ffgl 2 ; _ ) ‘ 109 ~EXAMPLE 143

3 v = i Y ? ¥ F-2henzo[ dl |
1 3 ~oxazin-2-one 5 Prepared accordl ngnao procedure B from4 4-di met hyl 2
oxo -1, 4 - dihydro,2 H - benzo ﬁL oxazine -6- boronic acid and

3- br onp- 5- di et hoRyMiYyEYT Piif.4rdim ﬂr%m Jgﬁrﬁ;hydﬂ mr(zma)ﬂd@ca)zmsi 10.2 (s,

3. 6p. 383é(2( %b&‘zmmlg 9%7 § 3)98 fhof? %Tﬁﬁ‘( gay@%%gg wéeél o | [MH
Anal . Ca®cd dleb’t tlﬁoﬂﬂb—w gl 0/23 thinGl) irGioxadie 83 mH) whs featedMt refRx 3ndd. . Fou nd

. 5450 log Moo B i in e ioan wis romov,
oxazi n- 6- yl prghnicatakac ayp habtﬂgzlhacdateﬁ(le@hum &id ﬂished w1th NaHCO (100 mL

6- ( S-di et hoxynet hy I-LﬂranS 4, 4-di net hyl - hydr o 35benzofd] [1 3]
oxazi n- 2- one" FIUFGYS BYRPY a%é’éiegtwlﬂ’r N |aﬂ“ePFFH(C2Cﬁnﬁ1_e}‘(tfaﬁQﬁ withHethyl ( 2

(2
f h ) f 6%
i 262- 263 oo CAERE) I8 BRatle thvef s dleb TR MG CapfRohguaied; oo

(s,

1H ), 8194 Crystallizatios) frory ethse (20 @zL)(gaye 4].4-H{;me1h)d'-63[3 (5Hm¢az0125.yn:phznﬁp (d 1 H,
J=1 8 H 94-6,91 (d, 1 H J =
8.2ty 1 bt dfyaRpblaiRt dyin b ol oda FuftyshoV poid @2k ey aup 238

4d(1 4-Di hymoo@} HM&MO-&)WWH(@L Bl slre®g opZ8.02 1, i), 7 pE@meRr boxal deh
vae

G et ot AR Hn T 07 5 W3R 65 Gmy 10 70P A1 FroR 35 i) 6y70 s GRDHn- 2- carbs
| dehyde (2. ¥rsamsh ARy M-ﬁ}’dfo‘éﬁf%lﬁmlﬂ%l@m{ﬁcﬁ' RIPA%, 635413020 M0

and sodi um acet at'e é Bat'e I’ux % et hanol
(25 mL $0f 0?1.29. Hesund:, CTRel & ik P& 7cBRIAInd crystal | i zed from t he cool ed
reaction mxture as tan crystals (1.5g, S2.4% :~np 236-238C. 'H NWR
(DVMBO-d6) 8 1 1.97(s, - Ilo 1H), 10.26 (s, 1H), 8.2 (s, IH, 7.63 (s, IH
, 7.56-7.52 (m 3H), 691688((EXMLE15381HZ), 1.66 (s, 6H). M ESI
m z 285[MH] : : C, 62.93; H 4.93; N, 9.79.
Found C, 6234 : $-0%P-16 : anzofdj [4,3loxaziniyh)-thiophepe-
speci fication are incor por at ed herﬁu}bmﬂr‘@f erence herein. Wile the
i nvention has been described with Teference to a particularly preferred
enbodi nht, it v H-Dieydensersdilf-dillydrordtoxardi-3 ilfbanzowmn-dqubbbmnrmdﬁdvm t hout
departing f i t vntlon Suc fIC iiops are 10
i nt ended to{v? gﬁeﬁh\?\f{ﬁb&l %ﬂg&lg nglgrgmg 16 %4 68?10&‘@8?2?}3 13 and 4

A white solid: mp 240-242 °C; lH-NMR (DMSO -dg) & 10.13 (s, 1H) 8.01 (s, 2H),

1.85(s, 1H), 7.64 (4, 1H, J=7.9 Hz), 6.77 (d, 1H, J= 7.9 Hz), 1.38 (m, 2H), 0.52 (m,
2H), 0.39 (m, 4H), 0.22 (m, 2H).




-111 CLAIMS A compound of the formula: R~ R2 RS ,ON_ "O R4 13 R wherein:
Rl and RZ are independent substituents sel ected fromthe group consi sting
of H C to C6 alkyl, substituted Cl1 to C6 alkyl, CZ to C6 al kenyl,

"~ substituted CZ to C6 al kenyl, CZ to C6 al kynyl, substituted C2 to CG

al kynyl, C3 to C8 cycloal kyl, substitui4ed C3 to Cs cycl oal kyl, aryl,
substituted aryl, heterocyclic, substituted heterocyclic, CORA, and 10
NRBCORA; or R and Rz are fused to forma ring selected fromthe group

consi sting of a) and cé H%éa car bon-based 3 to 8 nenbered saturated
spirocyclic ring® t”ﬁ COMmRIYRL (Y48 RICPEreds 265 OFIR 4P SodrieoBy EPmc (g havi ng

one or nor edk?ctSﬁ{o Or, £-8{hD 832003 ER 3 D eHSsxafih- 63y1§%o}d?uc8 SR IRELSTomo

heterocyclic ring having in its backbone one to three eteroatons sel ect ed
fromthe gr édblopbﬁmsmtbont}ﬂef AOwhe aolitd: Nmpt Aé4-24 S '$F-NMR (IDMSCBM 5c) bei ng

consi ot ny o3 (oot RN Al PIPRPRE 3Gl S THD. BT 50

oY, G o e v, osimonea S 5
aryl, C~ to Pm&? (’E’ull%l ]t’igt &%& 9zt ggﬁﬁ\érfﬁbxww@lyt‘é‘a’ﬁ:ﬁ‘ﬂ% Roral kyl , or
Fubst L ut el NOSY eymmRaikyis, B SR bndCr o S A By Ny 708, subst |t uted CI
alkyl, C3 to C6 alkenyl, substituted C3 to C6 al kenyl, alkynyl, substituted
ol or 00D RC s 1 CL Lo Ghealdetin gpudstfuted G fo C Aol

C4 ani noal kystgs-mmmﬂ}subrtowmdylg;m,4tmc)@;bpé@3@a4-hmaraﬁn£§4[d']p,ﬁhxdﬁﬁi-ogen, CN,

NOz, C ~ to C6 alkyl, substituted Cl(tl?eCG al kyl', CT To Co

Prepared according to Procedure B from (4,4-dicyclopropyl-1,4-dihydro-2-
oxo-2H-3,1-benzoxazin-6-yl)boronic acid and 1,3-dibromo-5-fluorobenzene. A white
solid: mp 228-229 °C; 'H-NMR (DMSO0-d,) § 10.3 (s, 1H), 7.76-7.72 (m, 2H), 7.65

15 (dd, 1H, J=8.32, 1.74 Hz), 7.60 (d, 1H, J = 10.36 Hz), 7.51 (4, 1H, J= 8.3 Hz), 6.93
(d, 1H, J = 8.31 Hz), 1.63-1.54 (m, 2H), 0.58-0.41 (m, 6H), 0.30-0.28 (m, 2H); MS
(APCI) m/z 402/404 ([M-H],100%); Anal. Calc. For C,;H,,BrFNO,: C, 58.48, H,
4.17,N, 3.41. Found: C, 58.77, H, 4.23, N, 3.32.

20 EXAMPLE 55
3-(4, 4-Dicyclopropyl-2-0xo0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-5-fluoro-
benzonitrile

A mixture of 6-(3-bromo-5-fluoro-phenyl)-4,4-dicyclopropyl-1,4-dihydro-
benzo-[d][1,3}oxazin-2-one (0.4 g, 1.0 mmol), Zn(CN), (0.71 g, 0.61 mmol), and

25 tetrakis(triphenylphosphine)-palladium (0) (0.07 g, 0.06 mmol) in DMF (20 mL) was
subject to a blanket of nitrogen for 15 minutes at 50 °C and then was heated at 85 °C

for 1 hour. After cooling to room temperature, the reaction mixture was poured into
NH,CI (100 mL) and extracted with ethyl acetate (3x50 mL). The organic layers were

washed with brine, dried over MgSO,, and concentrated. The clear oil obtained was



al koxy, substituted C- to C6 al koxy, amno, Cl to C6 am noal kyl, or
substituted Cl1 to C6 amnoalkyl; RSis (i) or (ii): (i) a substituted
benzene ring containing the substituents X, Y and Z as 15 shown bel ow
wherein: X is selected fromthe group consisting of halogen, CN, Cl1 to C3
al kyl, substituted C~- to C3 alkyl, CEk356 C3 al koxy, substituted C~ to C3
al koxy, C, to C3 20 thioal koxy, substituted Cl1 to C3 thioal koxy, am no, Cl
to C3 am noal kyI substituted C, to C3 am noal kyl, NOz, C, to C3

perfl uoroal k I mber ed §t erocyclic ri ng containing in its backbone 1
to 3 hetero Eég%:{“ Shgvarpbitrsolid. “Recnysfallizgtipn ofithe soliddfzora| kyI
substi t ut edg k , St-J-f U _

substituted %1 %égtagg%% o ﬁ@l)prgﬁ%% %dr?l 1&8@%’%3‘)}1 b&z?}g@tl Sﬁ%@kg Cl to C3
am noal kyl ; YIRS- ﬂlg)rq-Ibeanmtrde GBOHI &y4.6%pr mpudb¥x ?-ide@JMRO(DBZS@I-dQ/B, Y and Z

arelndepen e d, fr t 10UR, oC ngl St H,
hal ogen, %RI&ZSH% %ﬁ%g (rl‘:%ﬁ %o@;c/tlﬁ 4£e)alg1§ Il+p79a(0 52%6 1{29@
thl oal koxy; 1My J Ei 8.3, 1859 Hye 6om (aermﬁtseswldz)rnrsg(Iﬂamp@ ssronz §mb bone 1,

2, or 3 het{e): ﬁatoms sel ec ed fromth roup consi sting O, S02 and
NR6 and confd erﬁg(“bﬁg)d\d {5RD 17 3 o@iﬁtg!ﬁbewp %Ml@%ﬁ%ca@hv@%@d fromthe
group CO”SI@IIMI-PMdd NN2bHE&d: @\'72&@%4794%“9610 to G alkyl, and Cl to
C3 al koxy; W th the proviso that when RS'i$ the five nenbered ring having
in its backbone two NR6 heteroatonms, R and RZ are not both H, and with the
proviso that when RS is a five- WW gjagkg having in its 15 backbone one
NR6 heteroatom and wherein RS is a acﬁ‘ at the two position on said
ring, there é-3-BeofiNsanithyl-jieap-4dnditdethyiiliedinpdrobéo-[@]}1,3pixdziblng; R6 is H
or Cl to G alkyl; with the proviso that when RS i's the benzené ring a)
substituted with one or two substituef® or the 5 or 6 nenbered ring b)
having inits b 1, o] 11€4. I group
consisting of O ?ﬁd I\flrlgé1 ar(llzﬁdggﬁtgﬁaleigiﬁg H&s&gszt%l:%(g%géi %% ,
al kynyl , or yRhisenic acid entl é,ISIdthmOtOREnq accordingzb Pydcedurel Bs t White sadidal riey | |,
choaIkI t I e stj.tu n aIan,
cycloal kyl, »5ubstict hadvRY @b/ s 184 KEMH; 73898 i S8 A GnYdm, &' kv

15 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,,H,;BINO,: C, 58.98, H, 4.66,
N, 4.05. Found: C, 58.82, H, 4.62, N, 3.94.

EXAMPLE 57
20 6;(3-Bromo—5-triﬂuoromethoxy-phenyl)-4',4-dimethyl-1 ,4-dihydrobenzo[d][1,3]-

oxazin-2-one
Prepared from (4, 4-dimethyl_-1,4-dihydro-2-oxo-2H—3,1-bcnz_oxazin-6—
yDboronic acid and 1, 3-dibromo-5-trifluoromethoxybenzene according to Procedure
B. White solid: mp 214-216 °C; 'H-NMR (DMSO-d,) 8§ 10.4 (s, lH),' 7.99 (s, 1H),
25 .7'73 (s, 1H), 7.68-7.62 (m, 3H), 6.97 (d, 1H, J = 8.0 Hz), 1.68 (s, 6H); MS (ESI) m/z
414 (IM - HJ, 100%); Anal. Calc. For C,,H,,BrF,NO,: C, 49.06, H, 3.15, N, 3.37.
Found: C, 49.16, H, 3.05, N, 3.30.



al kynyl; or if RZ is alkenyl, substituted al kenyl, al kynyl, or substituted
al kynyl, R is not -114 al kyl, substituted al kyl, cycloal kyl, substituted
cycl oal kyl, al kenyl, substituted al kenyl, al kynyl, and substituted al kynyl;
- with the proviso that when RS is the benzene ring a) substituted with one
or two substituents or the 5 or 6 ne®r-ed ring b) having in its backbone
1, 2, or 3 5 heteroatons selected fromthe group consisting of O S, and
NR6, and R is alkyl or substituted aIkyI RZ is not cycl oal kyl or

substituted cycloalkyl; or if RZ i r substituted alkyl, R is not
cycl oal kyl or substituted cycl oal Mﬁar maceuti cal ly acceptabl e salt
t hereof. 10 23. -6Xo-1. 491K Hlllhfbenfi;d 7if? R4, wherein: R
and RZ are fusSe 'ng of a),

b), and c): 15 a) a car bon- based BEEMrbered saturated spirocyclic

Car bon- car bon Ao ERas ot b0 BrolRER ARG ARRL G EN R pl ) DL AR SRRREC 01 N0
inits bﬁckbi}[rieS]methaortehaoe&dhgtmrtbapmﬂsdwebf,'e:taﬁd)le‘ 5O MWhies gﬂﬂulpmfjorlSi sting
f O S and f b b t

aubst | tut 2825 b VMR YRS 00 5 B4sec . 78 5 HE T e Honera6bng of
fluorine, 3 319, @676{& kM{ ,JQShltmRrC@m'(Mg 1.68 ("s, BH) Q@st(hp@ﬁ' %&'2930':3 OH,
CN, NH2, NH(C1 to o4 "NH2, C,
to 6 al kyl

[I\@@Hsﬂp@%i eéln%bléael@ F%Caﬂkmoz @373 66,@6 Samynwsg Bowndb«t,i t ut ed C3
to C6 al ken Y bstituted al kynyl, or CORD, R~is H Cl to (4

al kyl , subs?@l% ég"%lILI 'ﬂ(‘l:d al kyl, aryl, substi t ut ed aryl, Cl to C4 al koxy,
substitited Cl to C4 al koxy, Cl1 to C4 am noal kyl, or substituted C, to C4
am noal kyl ; R4 is H, hal ogen, CN, 0 C6 al kyl, substituted C- to C6
al kyl, C- to O6 BXvrE 4o
3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo|[d}{1,3]oxazin-6-yl)-5-

trifluoromethoxy-benzonitrile

Prepared from  6-(3-bromo-5-trifluoromethoxy-phenyl)-4,4-dimethyl-1,4-
15  dihydrobenzo[d][1,3]oxazin-2-one according to the procedure of example 55. White
solid: mp 227-228 °C; 'H-NMR (DMSO-d,) 5 10.4 (s, 1H), 8.32 (s, 1H), 8.09 (s, 1H),
7.97 (s, 1H), 7.75-7.72 (m, 3H), 6.99(d, 1H, J = 8.11 Hz), 1.7 (s, 6H); MS (APCI) m/z
363 ((M+H]", 80%); Anal. Calc. For C,H,,F,N,0,;: C, 59.67, H, 3.62, N, 7.73.
Found: C, 59.63,H, 3.55, N, 7.58.
20 ,
EXAMPLE 60
6-(3,5-difluoro-phenyl)-4,4-dimethyl-1,4-dihydrobenzo-[d}[1,3]oxazin-2-one
Prepared according to procedure B from (4,4-dimethyl-1,4-dihydro-2-oxo-2H-

3,1-benzoxazin-6-yl)boronic acid and 1-bromo-3,5-difluorobenzene. A white solid:

25  mp 218-219 °C; 'H-NMR (DMSO-d,) 8 10.4 (s, 1H), 7.67-7.65 (m, 2H), 7.49 (d, 2H,
J =173 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 (IM + HJ", 100%); Anal. Calc. For C,;H,,F,NO,: C, 66.43, H, 4.53,
N, 4.84. Found: C, 66.01, H, 4.46, N, 4.67.



10 al koxy, substituted C, to C6 al koxy, amno, Ci to C6 am noal kyl, or
substituted C1 to C6 amnoalkyl; RSis (i) or (ii): (i) a substituted

~ benzene ring containing the substituents X, Y and Z as shown below x 15
wherein: X is selected fromthe group consisting of halogen, CN, Cl1 to C3
al kyl, substituted C 1 to C3 alkyl, G570 C3 al koxy, substituted C1 to C3
al koxy, C, to C3 thioal koxy, substituted C~- to C3 thioal koxy, amno, Cl to
C3 ami noal kyl, substituted CI 20 to C3 am noal kyl, NOzZ, Cl to C3

perfluoroal kyl, 5 nenbered het erom]g containing in its backbone 1
to 3 heteroatons, CORD, OCORD, an j -116 RDis H C, to C3 al kyl,

substituted Gs-3, stdﬁmcﬁbm}enym,wdnmsmgsl iidith @l o Bnyb-[d 103 foRain-28ddeOX Y ,
substituted C1 to C3 al koxy to C3 am noal kyl, or substituted C, to C3

ami noal kyl ; RE i &repgredcirom, 6@5°@Pﬁ3ﬂtdlm6ﬂlykhﬂf§tm§@t@2@d][ﬂé]@BZIB-IquHe 5 Y and

R o LR T L I W

or (ii) & fR4e24% Gi'R- Wﬁb(é)l‘éﬁlomk)r@lma\(s,rigl)t n77 (m, BHY; K& 264 (m22Hyr 3

het er oat ons., l.ec C nd NR6 and
cont ai ni ng o%g oriﬁﬂg 9f8d| ndgpert%) ggzs W}gﬁf@ ?@@&@%ﬁ?%z}te group
consi sting Aﬁall‘CalbﬁHcﬁgBmuCﬂ}NOZN@ 59.3nH1@&, 11EN, 4.92 CBowtldk 3, 59280 G20 C3

al koxy; R6 {\IS HZ(or to C3 al kyl; or pharmaceutically accept abl'e 'sal t

t her eof . conmpound of the formilas R~ R2 R5 ~ON O R4 R3 | wherein:
R1 and Rz are independent substituents selected fromthe group consisting
of H Cl to C6 alkyl, substituted C1 to C6 alkyl, Cz to C6 al kenyl,
substitidfed Cz to C6 al kenyl, 20 EXAMPLE &I kynyl, substituted Cz to C6

al kynyl,  C3 gt 9 sl ?Xﬁu«%m‘éiﬁ:yi pReR D 4 dlEdn 1 d-inSrobenzo[d][1,3]oxazin-

2-one

Prepared from 6-bromo-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one
and bis-trifluoromethylphenyl boronic acid according to Procedure A. A white solid:
15 mp 258-260 °C; 'H-NMR (DMSO-d,) § 10.4 (s, 1H), 8.35 (s, 2H), 8.05 (s, 1H), 7.79-
7.76 (m, 2H), 7.01 (d, 1H, J= 8.01 Hz), 1.7 (s, 6H); MS (ESI) m/z 390 ((M+H]",
20%); Anal. Calc. For C,(H,,;FNO,: C, 55.54,H, 3.37, N, 3.6. Found: C, 55.5, H,
- 3.54,N, 3.47.

20 EXAMPLE 63
3-(4,4-Dimethyl-2-oxo-l,4-dihydro-2H-benzojd] [1,3]oxazin-6-y1)-5-methoxy-

benzonitrile
A  mixture of (4,4-dimethyl-1,4-dihydro-2-ox0-2H-3,1-benzoxazin-6-
ylboronic acid (4.2 g, 19.0 mmol), 3-cyano-5-methoxyphenyltriflate (5.1 g, 19.0
25  mmol), tetrakis(triphenylphosphine)-palladium (0) (1.1 g, 0.95 mmol), sodium
carbonate (4.0 g, 38.0 mmol), and lithium bromide (5 g, 57 mmol) in DME (50 mL)
and water (25 mL) was subject to a blanket of nitrogen for 15 minutes at 50 °C and
then was heated at 85 °C for 1 hour. The reaction was cooled to room temperature

and ethyl acetate (100 mL) was added. The organic layers were washed twice with



-117 cycl oal kyl, aryl, substituted aryl, heterocyclic, substituted

het erocyclic, CORA, and NRBCORA;, RAis H C 1 to C3 alkyl, substituted C 1
to C3 alkyl, aryl, substituted aryl, C ~ to C3 al koxy, substituted C1l to
C3 alkoxy, C1 to C3 am noal kyl, or substituted C ~to C3 5 am noal kyl; RB
is H C-to C3 alkyl, or substituted ®8-to C3 alkyl; R3is H OH NH2, C
to C6 al kyl, substituted ClL to C6 alkyl, C3 to C6 al kenyl, substituted C3
to C6 al kenyl, al kynyl, substituted alkynyl, or CORD, R~is H C1lto C4

al kyl, subsjituted CIl.10 . al ryl.,, substitute ryl,, ,.C1to C4 10
al koxy, sub% ule?% gej'%m&ml—utnt %hgéfgadf&%@ %dfnf%w b&fﬂer{g%‘?@ir): d’&'?‘dlgmst i tuted
C, to C4 aninagadsiof sulfde asd tbnchittatede nPurfiVatioi0ia dBlorhogelptid! fsilca geybsti t ut ed
C-to G alkyl, C- 1o C6 a kgixy, substituted Cl to C6 al kox_x, amno, Cl to
C6 ani noal k?)@l/c' ofFthEL b SCFIRMEL e dietane} o 28¥S and-Wehiimpthyl-2oxrd 4-dihydrei2fe or si x

menbered ri Baubﬂgql %%ﬂg}?inis%ﬂ)-?m%%e&oni%ﬂe Qf 2 IHREEQABL60 gﬁmgﬁﬂ g.gged from

the group consis and S02" and contal ni ng one or endent
subst i t uent 254235 EE e H-WMBN{MEOgkod 104dns1 BY, i7r8g (of 1), 7k bem, ZH), NO2,

amno, C1 ~ ¥ : ' r 0, al kyl; 20
or phar mace?j? ?i‘%’ ?%/IB(’?C%@%B g‘ﬂ%&?%@ﬁt@ﬁﬁé@ﬂ)’ 3%%1('_1’;]52 P‘ﬂ?%r?%lohﬁsof t he
formul a: R~(H¥j2nﬂi5i0ﬁ|1[M +T@*,R@%¥ajlnanlceiFﬁr' CﬁlHl? ,: RG, 68.53, i, 5;5433&,: s H OH,
NH2, C ~to S tituted C~to C6 alkyl, C3 to C6 al kenyl,

substi t ut eds'g ?%‘"és Caﬁg'girﬁ’,s'ngwy%ﬁ', substituted al kynyl, or CORD, R~ is
H Cl to C alkyl, substituted Cl1 to C4 alkyl, aryl, substituted aryl, C-
to C4 ' '

10 EXAMPLE 64
6-(3-Fluoro-phenyl)-4,4-dimethyl-1,4-dihydroe-benzo[d][1,3]-

oxazin-2-one
Prepared from 6-bromo'-4,4-dimethyl-l,4-dihydro-benzo[d][1,3]oxazin-2-one
1-bromo-3-fluorobenzene according to Procedure A. A light yellow solid: mp 181-
15 182 °C; 'H-NMR (DMSO-d,) 5 10.4 (s, 1H), 7.62-7.44 (m, SH), 7.16 (1, 1H, J = 2.22
Hz), 6.97 (4, 1H, J = 8.83), 1.67 (s, 6H); MS (EI) m/z 271 ((M + H]", 40%); Anal.
Calc. For C,(H ,FNO,: C, 69.91,H, 53,N, 5.1. Found: C, 70.0,H, 5.32, N, 4.92.
'~ EXAMPLE 65 o
20 6-(3-Chloro-4-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d}[1,3] oxazin-2-

: one
Prepared from 6-bromo-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one
and 1-bromo-3-chloro-4-fluorobenzene according to Procedure A. White solid: mp
211-212 °C; 'H-NMR (DMSO-d,) 8 10.4 (s, 1H), 7.92 (dd, 1H, J = 7.13, 2.19 Hz),
25 7.71-7.66 (m, 1H), 7.60-7.57 (m, 2H), 7.49 (t, 1H, J = 8.95 Hz), 6.96 (d, 1H, J = 8.01
Hz), 1.67 (s, 6H); MS (EI) m/z 305 ([M + HJ', 20%); Anal. Calc. For C,H,,CIFNO,;:

C, 62.86, H, 4.29, N, 4.58. Found: C, 62.52, H, 4.45, N, 4.42.

EXAMPLE 66



al koxy, substituted Cl1 to C4 al koxy, CI to C4 am noal kyl, or substituted C-
to C4 amnoalkyl; 10 R4 is H, halogen, CN, NO2, d to C6 al kyl, substituted
C, to C6 alkyl, Cl to C6 al koxy, substituted C1 to C6 al koxy, anmno, C1
to C6 am noal kyl, or substituted Ct to C6 am noalkyl; RS is selected from
the group consisting of (i), (ii), (i439- and (iv): (i) a substituted
benzene ring containing the substituents X, Y and Z as 15 shown bel ow X
wherein: X is selected fromthe group consisting of halogen, CN, C-to C3
al kyl, substituted C, to C3 alkyl I S |tuted Cl to C3

al koxy, C~ th{lcBiethoxymethyld.A-aimgth drben 21085y, ani no,
Cl to C3 am noal kyl, subst i t ut 5(‘11“(;,13 tggz@‘mrnpal kyI N02 Cl to C3
perfluoroal kyl, 5 menber ed het containing in its backbone 1

to 3 heteroat onsA GORDre @Ed%(4,éfmmNRE@ﬁx0-R4r@thr0 -Ui-benzofzH[ 1aB Jeyazin-
substituted to C3 al k VA b | kaxy,
substi t ut ed6§}f 'S (&cné? (% % % r%og%hﬁg% +ﬂh°%ma%eg(g§%t‘@ ¥ C1to

C3 ami nogl kykated¥t 166 °CHfor®). hbm's @hﬁéﬂcyds mﬂhylsnﬂhﬁ'dmﬂatttm réhoted iftaalokyl ; Y
and Z are independent substltuents Iect eg%frqw t he oup consgtl ng of H,
hal ogen, CNan\parification fa ghrompiography Tatgﬁl /o 5 nl/i’cet Xgne) gaye

thi oal koxy; gkbhokyindth-4,4- H&eﬁ%ﬁ@f‘dx%q A-HiRgdB Y- Mzd,[a]g B%x@ﬁﬁkbﬁ .1 or 3

het eroat ons sel ected fromthe group consistin and
cont ai ni ng @merodrenzondrilen@eldéngledt%)s ah ot Whitre selsl: ep das-das f°€bm HANMBr oup

consi sting a A0 (6]

al koxy; (il ?I;)M;(}‘&‘?éﬁ&g’ere’d] ﬁ% I'EZ \/?ﬁ%(blghﬁl{)ﬁ'qsé:%c%bé ZHL) ﬂggeroat ons
sel ect edof r o) 38), 6las (YNEYUB. xsomaaﬁlzm ni3-@eans, ZRNI7¢Q6H)] mmg, éMe or two
I ndependent substituents selected fromthe group consisting H, hal ogen,

CN, N02, an/rio/ 0Tz MES)) mp 295 A1Mg - BT 1¢0% °‘§FW§5§I‘°“§HEF‘~‘(‘?‘\F)W1§1 lgps,

menber ed i 39 afay Q&tdl)nAhEISCQﬁ:CF&O@eH%FNz%) @, 6%35%959@'[1@”’!303591*&9&9‘1 from
the group consisting NR6”and ‘cont ai ni ng” one or two

i ndependent G 6589,iH, @eﬁitbl,@éﬁ ect ed fromthe group consisting of H haI ogen,
CN, NO2,

15 EXAMPLE 67
3-Fluoro-5-(1-methoxymethyl-4,4-dimethyl-2-oxo0-1,4-dihydro-2H-

benzo[d}[1,3}oxazin-6-yl)-benzonitrile
A solution of 3-(4,4-dimethyl-2-oxo-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-
y1)-5-fluorobenzonitrile (0.150 g, 0.51 mmol) in DMF (5 mL) was treated at rt with

20  sodium hydride (0.061 g, 1.53 mmol). The mixture was stirred for 30 minutes and
treated with chloromethyl methylether (0.062 g, 7.7 mmol). Upon completion of the
reaction, the reaction mixture was quenched with water (25 mL) and extracted with
ethyl acetate (3x30 mL), dried over MgSO,, and concentrated. The residue was
purified via chromatography (silica gel, 25% ethyl acetate/hexane) to give 3-fluoro-5-

25  (1-methoxymethyl-4,4-dimethyl-2-oxo-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-
benzonitrile as a white solid (0.11 g, 65%): mp 169-171 °C; 'H-NMR (DMSO-d,) &
8.17 (bs, 1H), 8.03 (dt, 1H, J = 10.4, 2.13 Hz), 7.85-7.77 (m, 3H), 7.31 (d, 1H, J =
8.49 Hz), 5.33 (s, 2H), 3.35 (s, 3H), 1.7 (s, 6H); MS (APCI) m/z 341 (M + HJ',



amno, C to C3 alkyl, and C, to C3 alkoxy; R6 is Hor G to C3 alkyl; or
phar maceutical ly acceptable salt thereof. -120 5. A conpound of the
formula: R~ R2 R5 ~Ol~ ~ NORa R31 whereini R isH 5RZis d to C6
al kyl, substituted Cl1 to C6 alkyl, Cz to C6 al kenyl, substituted Cz to C6
al kenyl, C2 to C6 al kynyl, substituted0€Z to C6 al kynyl, C3 to C8

cycl oal kyl, substituted C3 to C8 cycloal kyl, aryl, substituted aryl,
heterocyclic substituted heterocyclic, CORA, or NRBCORA, RAis H Cl to C3

al kyl , subs uted | . aLyl..,SHbst | tut C- to C3 10

al koxy, su ttﬁ@b%lc ?:8% Fﬁa@waé’éf%zoﬁcgﬁgr#’ng& g“ndorcsq?t?@tltut ed C1
to C3 am nqa,ldggd,N,RmJS H C-to C3 alkyl, or substituted Cl to C3 al kyl;
R3is H OH NH2, C~to C6 alkyl, substituted C1 to C6 alkyl, C3 to C6
al kenyl, substituted C3 to C6 al kenyl, al kynyl, substituted al kynyl, or
CORD, 15 R~is H C to 4 al kyI,Emt]\gi,LE%ed Cl to &4 alkyl, aryl,
substituted aryl, ClL to C4 al koxy, substituted C1l to &4 alkoxy, Clto 4
am noal Kyl , or suBthphutledcnd:6;(3tcga®45-ﬂnumqaidnyl)-4,ﬂnmethﬂr4}haI ogen, CN, NQOz,
Cl to G5 al kyl, substituyted , . al koxy, substituted C
to 06 al koxy, ami no, Cl FBZUE : st tlted C- to C6 20

am noal kyl ; RS i1® £ kdlufidn 6f 3 X44 dtmé’t 2(dx)) 1&-&&9&%12@115&&0[*3?[&23?&&&1 ng

containing the substituents X_ Y and Z as shovvn
6-yl)-5-fluorobenzonitrile (0.25 g, 0.84 mmol) in DMF (5 mL) was added sodium

hydride (60% in oil, 0.101 g, 2.53 mmol). After stirred for 30 minutes, the reaction
10  mixture was treated with diethyl chlorophosphate (0.22 mL, 1.52 mmol). Upon
completion of the reaction, the reaction solution was quenched with water (25 mL)
and the product extracted with ethyl acetate (2x50 mL), dried over MgSO,, and
concentrated. The residue was purified via chromatography (silica gel, 25% ethyl
acetate/hexane) to give phosphoric acid 6-(3-cyano-5-ﬂuoro-phenyl)-4,4-dimethy1-.
15 4H-benzo[d][1,3]oxazin-2-yl ester diethyl ether as a white solid (0.064 g, 18%): mp
196-198 °C; 'H-NMR (DMSO-d,) 5 8.19 (bs, 1H), 8.05 (d, 1H, J = 10.4 Hz), 7.9-7.8
(m, 3H), 7.51 (4, 1H, J = 8.41 Hz), 4.33-4.41 (m, 4H), 1.76 (s, 6H), 1.27 (t, 6H, J =
7.05 Hz); MS (APCI) m/z 433 ([M + HJ', 80%); Anal. Calc. For C,,H,,EN,O,P: C,
58.33, H, 5.13,N, 6.48. Found: C, 58.1,H, 5.11, N, 6.25.
20
EXAMPLE 69
3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d] [1,3]oxazin-6-yl)-4-fluoro-

benzonitrile
Prepared from (1, 4-dihydro-4,4-dimethyl-2-ox0-2H-3,1-benzoxin-6-
25  ylboronic acid and 5-bromo-2-fluorobenzonitrile according to Procedure B. White
solid: mp 229-230 °C; 'H-NMR (DMSO-d) 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, J = 8.1 Hz), 1.7 (s, 6H);
MS (APCI) m/z 297 ((M + HJ", 100%); Anal. Calc. For C;H,,FN,0O,: C, 68.91, H,
4.42,N, 9.45. Found: C, 68.74, H, 4.83, N, 9.10.



Z X wherei
to C3 al ky

amno, C1
C3 perfluo

n: 5 Xis selected fromthe group consisting of hal ogen,

CN, C-

|, substituted C ~to C3 alkyl, C1 to C3 al koxy, substituted C,
to C3 alkoxy, C1 to C3 thioal koxy, substituted C ~ to C3 thioal koxy,
to C3 am noal kyl, substituted C ~ to C3 am noal kyl, N02, C to

roal kyl, 5 nenbered heteroe§klic ring containing inits

backbone

1 to 3 heteroatons, CORD, OCORD, and NRECORD; 10 Ris H Cl1 to C3 al kyl,
d Cl to C3 al kyl, aryl, substituted aryl, ClL to C3 al koxy,
d C1 to C3 al koxy, Cl1 to C3 am noal kyl, or substituted Cl1 to C3

substitute
substitute
am noal kyl

; REis H Cl to C3 alkyl, or substituted d to C3 al kyl

. Y and Z

are independent substituents sel egk@adpbr@spt he group consisting 15 of H,
hal ogen, CN, N02, C~ to C3 alkoxy, Cl to C3 alkyl, and Cl1 to C3 thioal koxy;

or (ii) a five or $Kugrarhdrdintethyldihjdrorrenzo|d](i3ioxszipidoone 1, 2,
het er oat ons se

cont ai ni ng

om t.he

or 3

et q q
one r'&%erg' L{oﬁ&‘?ﬁ%oﬁlﬁgﬁﬁn%gﬁ 1@?({%}&'#% acgél(gélfagﬁm?%oﬁl\lgﬁéggr oup

consi st isng 49860 (IBRRaeN1SNG1 W) as Apraredtedusinglirifl@oroaceit Koill to giveloCl to C3

al koxy; R6
t her eof .

consi sting

is Hor Cl to C3 alk har maceutical ]y accept abl e

sal t

l; or. ! .
ey beizol, a1 VB Fefte vith riidmagesig pigmidg tyjafford gy 13 R |
wher ei n: Rlynaid afftend)i %aﬂbﬂﬁ?%pgp%gmw&ﬁmw%mmﬁ éﬁ%ﬁ%ﬁf BB R8s

of C1 5 to Co6 al kyl, stituted Cl1 to Cb ary

gr oup

subst i t ut edreateg iwithhlel saoyddiinidizele28ig 17.2dnrhel) &r B (0 ml) LERAC fand
NRBCORA; .S H €l t .al kyl . .substitut Cl t al kyl., ..ar
o2yl oo pimfngdl kbt BaeBhBl ' Rabd Ll aaotil]

substi t ut
am noal iy
or substit

15

20

25

,ad@¢d. STIS brighnit yefClvaé wadhdd awithni@gs kyleousl ECRBolutor2x8% nilo,
uci[ri?’;ccli og’er'ﬁd(ésg? ar?dl lc§oynlcé:m:rated. The residue was purified via chromatography
(silica gel, 10% ethyl acetate/hexane) to give 8-fluoro-4,4-dimethyl-dihydro-
benzo[d][1,3]oxazin-2-one as a white solid (1.3 g, 50%): mp 127-128 °C; 'H-NMR
(DMSO-d;) 6 104 (s, 1H), 7.22-7.12 (m, 2H), 7.07-7.00 (m, 2H), 1.6 (s, 6H); MS
(APCI) m/z 196 ({M + HJ", 100%); Anal. Calc. For C,H,;FNO,: C, 61.53, H, 5.16,

N, 7.18. Found: C, 61.27, H, 5.37,N, 7.02.

EXAMPLE 71

6-(3-Chloro-4-fluoro-phenyl)-8-fluoro-4,4-dimethyl-1,4-dihydrobenzo[d]{1,3}-

oxazin-2-one

To a solution of 8-fluoro-4,4-dimethyl-dihydro-benzo[d][1,3]oxazin-2-one

,toC3
C3 al kyl,

(0.15g, 0.77 mmol) in acetic acid (5 mL) was added dropwise a solution of bromine .

(0.37g, 2.31 mmol) in acetic acid (5 mL) under nitrogen at rt. After stirred for 10
minutes, the mixture was concentrated and the residue obtained was j:uriﬁecl by a
silica gel column (hexane:ethyl acetate/4:1) to afford 6-bromo-8-fluoro-4,4-dimethyl-
.dihydro-benzo[d][l,3}oxazin-2-one as an off-white solid (0.176g, 84%) which was
used in next step without further purification.

‘A mixture of 6-bromo-8-fluoro-4,4-dimethyl-dihydro-benzo[d][1,3]oxazin-2-
one (0.176 g, 0.64 mmol), 4-fluoro-3-chlorophenyl boronic acid (0.15 g, 0.84 mmol),



R3is H OH NH2, Cl to C6 alkyl, substituted C1 to C6 alkyl, C3 to C6

al kenyl, substituted C3 to C6 al kenyl, al kynyl, substituted al kynyl, or
CORD, RCis H Cl to C4 alkyl, substituted C1 to C4 al kyl, aryl,
substituted aryl, C~to &4 al koxy, substituted C1 to C4 alkoxy, C~to 4
am noal kyl , or substltuted C1lto Ca-¥3-amnoal kyl; R4 is H hal ogen, CN,
N2, ClL to C6 al kyl, substituted C1 to C6 al kyI C~ to C6 al koxy,
substituted C 1 to C6 al koxy, amno, C~to am noal kyI or substituted C

Containi ag Iaks bRy paRptnd Rladim ) 20 i‘*hoamf@gf ool ea%égg ey o0

wherein: X tgb&ftee@i2dg, f1r92rmnbg @mm(mb shd R@teP s Hfl')%@@nb Elto @l to C3
al kyl , substltuted Clto alkyl, C1 to C3 al koxy, substltuted Clto C3

al koxy, C ~Plepketaf BIWOBFIbEJlTIléwn“tSiﬁéépl "€ #pé dheg, wascheafad ph$ %] fasslyhounmi no, C-
to C3 am noq—h{yéa%nomngwré %ﬁa)o@a i fsz?é 3&&9@4 ! eth}J\'%ateCﬂ%o 08 ) s

per fl uor oal ky ered heterocyclic ting contarnin backbone 1
t o 3 het 2r oaddsds , Th€ORzan©dayRr vwas cvabliREC@IRe WD dquedis a@ikndmuﬁ:@hlah&gl(l,oo

bstituted Cs t al I bstituted aryl i to C3 alk :
subst |t ut edm) £ grces it brine A0 L) RS EL Rl il s Bofenfived & — 1o
10 CG3 am noghkisidulvas purtfied Gia dheontadogddphy (silie geb WBS4 étﬁﬁ%@&at@heiaﬂc)qg al kyl; Y

and Z are independent substituents selected fromthe group consisting of H,

hal ogen, CNEivRi3-cldoro-4-Buara-phemysdyfluaro-4. 4rdimethyhi] #ydihydeabanzold][ 1, 8- C3
hi oal koxy: kb
thi oal koxy; @pinl® ofd hea @hﬂfté éﬁ‘ﬁdg(of@ %1 6 F“?xg{ £45.348 q@}(fll\}rf]lg Qﬂg E%Bac one

|, 2, or 3 heteroatons selecte oup consi’s and NR6
and confl@i nit&§ (anidd)oB.00 \idd, i1H & pehels 3t32H) sT.78-T6B3t (m, $H),exéeddf thyy £he group

Koy, RS TeS6 b ST €528 1 180 Tof i fscthatel s sEEutabi e oal

thereof.  100%); Anal. Calc. For C\(H,,F,NO, 0.5 H,0 C, 57.76, H, 3.94, N, 4.21. Found: C,
57.49, H, 3.69, N, 4.03.

15 EXAMPLE 72
6-(3-Bromo-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]-

oxazin-2-one
Prepared from (1,4-dihydro-4,4-dimethyl-2-ox0-2H-3,1-benzoxin-6-yl)boronic
acid and 1,3-dibromobenzene according to procedure B. A white solid: mp 174-175
20 °C; 'H-NMR (DMSO-dy) 8 10.35 (s, 1H), 7.88 (bs, 1H), 7.68 (d, 1H, J = 7.5 Hz), 7.6~
7.51 (m, 3H), 7.4 (t, 1H, J= 7.5 Hz), 6.97 (4, 1H, J= 8.57 Hz), 1.64 (s, 6H); MS (EI)
m/z 331([M"], 60%), 333([M’], 60%); Anal. Calc. For C,;H,,BINO,: C, 57.85, H,
4.25,N, 4.22. Found: C, 57.7,H, 4.36, N, 4.09. |

25 EXAMPLE 73
4,4-Dimethyl-6-(3-trimethylsilanylethynyl-phenyl)-1,4-dihydro-

benzo[d][1,3]Joxazin-2-one
A mixture of 6-(3-bromo-phenyl)-4,4-dimethyl-1,4-dihydro- -
benzo[d][1,3]oxazin-2-one (0.8g, 2.4_ mmol), trimethylsilylacetylene (1g, 10 mmol),




-124 7. A conpound of the formula: R~ R2 RS ,ON "OR4 13 R wherein: R is
sel ected fromthe group consisting of Cz to C6 al kenyl, substituted Cz to
C6 al kenyl, Cz to C6 al kynyl, substituted C2 to C6 al kynyl, C3 to C8
cycl oal kyl, and substituted C3 to Cg cycloalkyl; RZ is selected fromthe
group consisting of aryl, substitutedéaryl, heterocyclic, substituted

het erocyclic, CORA, and NRBCORA;, RAis H C to C3 alkyl, substituted C~ to
C3 al kyl, aryl, substituted aryl, C-to C3 10 al koxy, substituted C to C3

al koxy, C- to kyl , . or sub uted C~ to C3 am noal kyl _RBls H,

C~ to C3 al'R§akis(igip &39%?%&%@1@1“ tﬁ) hlex (24 npzpl), and cunreys ( ~to 06
al kyl, subspiobyt, ngmGIOl) 15%6@@1%% (0 gﬁ..)tv&hs@@até’d me:yﬁnmééhb:ﬁ@bb@tfﬁp C3 to C6
al kenyl al kynyl, substituted al kynyl D; R~Ts H d to C4 al kyl,

subst i t ut echoars. t Sharpagfiaeymixtuge Was copled 9 trmr@dtharsgllventcwaSt smgyeds| Kby,

substitute t Clto
C4 am noal %f/%;dﬁle ‘Bf% t%elqadp ?%B'l %e X OWH&W%%WC% a ya?&% %f (;1 gt ed Cl to
C6 al kyls, Q@0 inh) @hd dlikoOk 20 nﬂL)bSThetargﬂﬂc (Ayédr was Sdparateld oyl driadi(MigSOQ). ~ t 0 Co6

am noal kyl, or substituted C ~ to 20 am.noal kyl; RS is (i
125 (i) a %ﬁ%srﬁwm 1 spi¥EBte HiE ‘FF‘%" Wah P dn'ayv Pﬁ@“’%@ﬁs’r“i’ff’ﬁéeﬁ’ﬁ?l’%’ Y and Z

as shown behoWne:¥hyTacethte)s: WIS RELRA theotitke & h&ed £ t r
consi sti ngqof ﬁgl togefﬁ:e tCe:ng] & C?»étl ycm,lpcogubs%ltuttéeggﬂg (Be”g %/gal kyl, C,

to C3 al koxyp 241842 G; LHWK:(DLMS@ &30 AP Rdsy H).G . H-1.69 (08 2EDi DA S8ym,

substitute Y stituted
Clto C3 gz hzgfg(l?yﬁmt\gg?%éﬁ? ' per?f{%dro %%)’a@i%ﬁ%%géﬁs ﬁ%t?erocycl I C
ring 10 m/z349([M*], 50%); Anal. Calc. For C,H,,NO,Si0.2 EtOAc: C, 71.32, H, 6.75, N,

3.82. Found: C, 71.08, H, 6.64, N, 3.82.

EXAMPLE 74
6-(3-Ethynyl-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d}[1,3]-
15 oxazin-2-one
A mixture of 4,4-dimethyl-6-(3-trimethylsilanylethynyl-phenyl)-1,4-dihydro-

benzo[d][1,3]oxazin-2-one (0.7g, 2 mmol) and potassium carbonate (2g, excess) in
anhydrous methanol was stirred at rt under nitrogen for 4 hours. The mixture was
treated with ice-water (100 mL) and extracted with ethyl acetate (2x80 mL). The
20  organic layers were washed with brine and dried with MgSO,. The solvent was
removed and the title compound was obtained as a off-white solid (0.4g, 72%): mp
171-172 °C; 'H-NMR (DMSO-d;) & 10.3, (s, 1H), 7.78 (bs, 1H), 7.72-7.69 (m, 1H),
7.6-7.57 (m, 2H), 7.49-7.43 (m, 2H), 6.97 (d, 1H, J = 7.98 Hz), 4.25 (s, 1H), 1.67 (s,
6H); MS (EI) m/z 277([M"], 100%); Anal. Calc. For C,;H,,NO,0.2 EtOAc: C, 76.56,
25 H,5.67,N,4.75. Found: C,76.34,H,54,N,4.7.

EXAMPLE 75
3-[3-(4,4-Dimethyl-2-o0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin~6-yI)-phenyl]-
propynenitrile




containing in its backbone 1 to 3 heteroatons, COR OCOR, and NRECOR 10 R
iIs H C1to C3 alkyl, substituted C1 to C3 alkyl, aryl, substituted aryl,
Cl to C3 al koxy, substituted C, to C3 al koxy, C~ to C3 am noal kyl, or
substituted C- to C3 amnoalkyl; REis H Cl to C3 alkyl, or substituted Cl
to C3 alkyl; Y and Z are independent -$dbstituents selected fromthe group
consisting 15 of H, halogen, CN, N2, C to C3 alkoxy, d to C3 al kyl, and
C~ to C3 thioal koxy or (ii) a five or six nmenbered ring having in its
backbone 1, 2, or 3 heteroatons se!ﬁﬁcted fromthe group_consisting of O S,

and NR6 and cont R AiSHEEbLMEtEe of RMPRqasstamBls: and water O ehBsmEd- 28¥ed from
the group CQ'Q§h¢§feH ragannd& mt}a &%Brou%ran%@_z(o 1§9g,am Rmolf> soammq%dfaleky' and

C, to C3 alkoxy; R6 is ;" or pharmacelti ca accept abl e
salt thereofll ~mg)26.092 Anmeﬁpoami éf(3teﬁwnylmlh44%mgmyl?54 d@yltllro- O R4 R3

\(,:\Cglrgiilnkyl %&dﬁ%ﬁ %—]lﬁlﬁhg (%g?d% @oﬁkﬁ?ﬁgwsg}g&?ﬂl{lﬁ%eg %%et gd‘% al kyl ,
Clskt(r)] IC65 al toethy hhove nbxthretmhddo;ﬁﬂsetxgzxﬁgrl E&ﬂtﬂﬂagclljiﬁox?!tﬁx{ﬂydture Mbhéaitécdftgfik I
aey] Y subet P4 B TARgS. fhg ragicmizigty thin Sholetan it Eded BHER TN koxy, | C 1

to CA am nogduéyis H roﬁ%ﬁki hSEMALS Thet RIIbRAR : hal ogen,
CN, NQO2, ?iditos @lc kyl , sou'tgstltgt ed ﬁecgﬁl‘%aom% adwascog&t%ﬂasﬂ%él koxy,

substi t ut edartd washed wh a\rar@@xﬁhe aphichwas murified on @Gllamgnb@dlm (hemanesaflipdt i t ut ed C
contai ni ng. TRETLAL] g% 664 Jorhouhd boan Se-hate BUM Bt F6 RRISERR-" P
sel ect edo f r 1A 1hEHNMRY(OHGISE35i Tiep 6f 1HRI7TTTe, 110,\1,7 6@de DH,CB=4l. Mllz)
substituted,; &5 & e M, 751 18 127y, P40 1! 98%11 59: 1), koxy.
731 (4, 1H, J = 1.55 Hz), 6.91 (d, 1H, J = 8.19 Hz), 1.8 (s, 6H); MS (EI) m/z 302
(IM*], 30%).

15 EXAMPLE 76
6-(3-Fluoro-3-nitro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1.3]oxazin-2-one

Prepared from (1,4-dihydro-4,4-dimethyl-2-ox0-2H-3,1-benzoxin-6-yl)boronic

acid and 1-bromo-3-fluoro-5-nitrobenzene according to procedure B. A yellow solid:

mp 260-261 °C; 'H-NMR (DMSO-d,) 8 10.4 (s, 1H), 8.37 (bs, 1H), 8.14-8.05 (m,

20 2H), 7.77-7.74 (m, 2H), 7.01 (d, 1H, J=7.94 Hz), 1.7 (s, 6H); MS (ESI) m/z 315(]M -

HY, 100%); Anal. Calc. For C,;H;;FN,0,: C, 60.76, H, 4.14, N, 8.86. Found: C,
60.34,H,4.2, N, 8.61.

EXAMPLE 77
25 6-(3-Chloro-5-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d}[1,3]oxazin-2-

one
Prepared from (1,4-dihydro-4,4-dimethy1-2—oxo-2H-3,1-benzoxin-6~yl)boronic
acid and 1-bromo-3-chloro-5-fluorobenzene according to procedure B. A white solid:

mp 193-194 °C; 'H-NMR (DMSO-d,) 8 10.4 (s, 1H), 7.67-7.64 (m, 3H), 7.61-7.57



-127 thioal koxy, substituted Cl1 to C3 thioal koxy, amno, C-to C3

am noal kyl, substituted ClL to C3 am noal kyl, NOz, Cl to C3 perfluoroalkyl,

5 nmenbered heterocyclic ring containing in its backbone 1 to 3 heteroatons,
COR, OCOR, and NRECOR;, Ris H Cl to C3 alkyl, substituted C1 to C3 al kyl,

aryl, substituted aryl, 5 d to C3 alkopxy, substituted C, to C3 al koxy, C-
to C3 am noal kyl, or substituted G to C3 amnoalkyl; REis H Cl to C3

al kyl, or substituted C~- to C3 alkyl; Y and Z are independent substituents
selected fromthe group consisting of H, halogen, CN, NOz, Cl to C3 al koxy,
C to C3 al(mylH),&d-T17 {m, 1T, 6196 ddl RhxA= 8GR HA), 1.7 (9, 68);f MBARCIpine nmenber ed

ring havingakm b n , r at lected fromthe group
consi sti nggg{sghg,l%{,] glﬁga’%%nain(aﬁ%o‘oﬁf acﬁﬁﬂ%ﬁ % (S mﬁg ﬁn%i@gelﬂdéﬁ?
substi t uentreut®! €28, Hr AMN,gs.gr oup consi sting of H hal ogen, CN, NO2,
amno, C to C3 alkyl, and C1 to C3 alkoxy; 15 R6 is Hor Cl1 to C3 al kyl;
or pharmaceutically acceptable salt thereof. 9. A coppound of the formula:
R~ RZ R ~ON O R4 R3 20 wherei n3EXAM]ﬁ§Egﬁ = R2 and are selected fromthe
group consisting of C to C3 alkyl and substituted C~- to C3 alkyl, or R
and Rz are fuk€dlaro-Sf(ddrdimethyl-Bomo dsditlydrot2H-bemmid] 1,3 dxazhi-G1ya)- ed
spirocyclic ring; R3is H OH NH2, C-. g C6 al kyl, substituted C1 to C6
al kyl, or CORD, 5 R~is H Cl to ® or C~to C4 alkoxy; R4 is H,
hal ogen, CN, NQPrep&ied from@B 4alifigyito-4,3 dnfiéthj1LE-66b-131-311 efoxd-b ¥hbolehict © C3
al koxy, or substituted Cl tqQ C3 alkoxy; RS is selected fromthe group
consi sti ng agjf aaﬁl‘,l -q59m<é-ﬁtfh@)'qbenzomtnle according to procedure B. A white solid: mp
10 256-257 °C; 'H-NMR (DMSO-d,) § 10.4 (s, 1H), 8.22 (bs, 1H), 8.15 (bs, 1H), 7.98
(bs, 1H), 7.74-7.71 (m, 2H), 6.97 (4, 1H, J = 8.09 Hz), 1.7 (s, 6H); MS (ESI) m/z
311([M - H], 100%); Anal. Calc. For C,H,,CIN,0,: C, 65.29, H, 4.19, N, 8.96.

Found: C, 65.25,H, 3.92, N, 8.71.

15 EXAMPLE 79
6-(3,5-Dinitro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d] [1,3]oxazin-2-one

Prepared from (1,4-dihydro-4,4-dimethyl-2-ox0-2H-3,1-benzoxin-6-yl)boronic
acid and 1-bromo-3,5-dinitrobenzene according to procedure B. A yellow solid: mp
297-298 °C; 'H-NMR (DMSO-d,) & 10.4 (s, 1H),8.88 (d, 2H, J = 1.98 Hz), 8.78 (bs,

20 1H), 7.78-7.82 (m, 2H), 7.04 (d, 1H, J = 8.23 Hz), 1.7 (s, 6H); MS (APCI) m/z
343([M - HJ], 100%); Anal. Calc. For C,H;N,0,; C, 55.98, H, 3.82, N, 12.24.
Found: C, 55.65,H, 3.7, N, 11.92.

EXAMPLE 80
25 S~(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d] [1,3]oxazin-6-yl)-
' isophthalonitrile

Prepared from (1,4-dihydro-4,4-dimethyl-2-ox0-2H-3, 1-benzoxin-6-yl)boronic
acid and 5-bromoisophthalonitrile according to procedure B. A white solid: mp 288-

289 °C; 'H-NMR (DMSO-d,) & 10.4 (s, 1H), 8.58 (s, 2H), 8.40 (d, 1H, J = 0.77 Hz),



a) a substituted benzene ring of the formula shown below [~ x 3 4 Y I 5
wherein: X is halogen, CN, d to C3 alkoxy, C, to C3 alkyl, N2, & to C3
perfluoroal kyl, 5 nenbered heterocyclic ring containing in its backbone 1
to 3 heteroatons, or ClL to C3 thioal koxy; 15 Y is H, halogen, CN, NOz, Ci1
to C3 alkoxy, Cl to C4 alkyl, or Cl t-®6C3 t hi oal koxy; b) a five nenbered
ring of the structure: wherein: -129 Uis O S, or NR6; X is selected
fromthe group consisting of halogen, CN, NO2, Cl to C3 alkyl, and C~- to C3

al koxy; Y' i l.ect fr t ar C i stjng_of H an 1.to CA4 al kyl;
and 5 c) a L renBer oy 18F /el Bef Rottth s o bl e s "o x2
i s hal ogen, AR\, Cab.kex , HAN,OPRs5 A®:RE, 449920H, £93110, 18%22Hevhd: € 64573, 10 CA
COzal kyl ; or pharmaceutically acceptabl e salt thereof. 10. A conpound of
the formul &L RORBIRE2. ON "OR4 Rs | 15 wherein: R = RZ and are sel ected
fromthe group consisting of Cl to C3 alkyl and substituted C1 to C3 al kyl,
or R and RZ are fused to forma carbon-based 3 to 6 nenbered saturated
spirocycdlic ring; R3is H OH NHEXAMPLE 86 al kyl, substituted C~- to C6

al kyl, or CO2,'2;-Dimethyl-6-(3-thiazol-2-yl-phenxl)—1,4-dihydro-benzo[d1[1,3]oxazin-2-one
A mixture of 6-(3-bromo-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]Joxazin-2-one (0.25g, 0.75 mmol), tri-n-butyl-thiazol-2-yl tin (0.5g, 1.3

mmol) in DMF (5§ mL) was degassed to remove oxygen and then heated under

10 nitrogen at 90 °C for 3 hours. The reaction mixture was cooled to rt and treated with
ice-water (70 mL). Ethyl acetate (100 mL) was added and organic layer was
separated, washed with brine, and dried (MgSO,). After removal of solvent, the
residue was purified by a silica gel column (hexane:ethyl acetate/1:1) to give the title
compound as a white solid (60 mg, 23%): mp 223-224 °C; 'H-NMR (DMSO-d,) &

15 10.4 (s, 1H), 9.13 (s, 1H), 8.45 (s, 1H), 7.94 (bs, 1H), 7.67-7.61 (m, 4H), 7.53 (t, 1H,
J=17.68 Hz), 7.00 (4, 1H, J = 8.81 Hz), 1.7 (s, 6H); MS (APCI) m/z 337(I[M + HJ",
100%); Anal. Calc. For C,;H(N,0,50.25 H,0: C, 66.94, H, 4.88, N, 8.22. Found:
C, 66.57,H, 4.65, N, 7.92.

20 EXAMPLE 82
6-(3-Fluoro-5-methoxy-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d}{1,3}oxazin-2-

one

Prepared from (1,4-dihydro-4,4-dimethyl-2-oxo0-2H-3, 1 -benzoxin-6-yl)boronic

acid and 3-bromo-5-fluoroanisole according to procedure B. A §vhite solid: mp 181-

25 182 °C; 'H-NMR (DMSO-d,) & 10.4 (s, 1H), 7.62-7.59 (m, 2H), 7.13-7.06 (m, 2H),

6.97-6.94 (4, 1H, J = 8.89 Hz), 6.80 (dt, 1H, J = 10.95, 2.12 Hz), 3.8 (s, 3H), 1.7 (s,

6H); MS (ESI) m/z 302 (IM + H]", 100%); Anal. Calc. For C,,H,;FNO,0.1 H,0: C,
67.36, H, 5.39, N, 4.62. Found: C, 67.11, H, 5.44, N, 4.48.



-130 RCis H C-to C4 alkyl, or G to C4 alkoxy; R4 is H hal ogen, CN,
N2, C- to C3 al kyl, substituted C, to C3 alkyl, C, to C3 al koxy, or
substituted C~ to C3 al koxy; R5 is a six nenbered ring of the structure: X1
N~ 5 wherein: X is N, or pharmaceutically acceptable salt thereof. 10 11.
A conmpound of the formula: RL R2 R5 -9N "ORa RS | RL = Rz and are CH3 or
R and RZ are fused to .forma carbon-based 6 nenbered saturated
spirocyclic ring; 15 R3is H OH NH2, Cl alkyl, substituted ClL al kyl, or
CORC, R~is H Clto C3 alkyl, or_Cl to CA4 al koxy; R4 is H, hal ogen, N2,
CN, or C~to C3 alkyl; RSis (i) EWI)‘E% -131 (i) a substituted benzene

ring of the forrrk;lgg.maéo-sttrm%m&h¥%§Heﬁzlgﬁil4%nﬁ@hgcn A naihgg odr OUp consisting
of hal ogen, CN, clicri ng,

wher ei n said heterocycl icri ngm@wy i's H or fI uorine; or (ii) a
Ve Terberod gl AN o e S R oS, o Y
5 acid and 1-bromo-3—ﬂuoro 5-trifluoromethylbenzene according to procedure B. A
white solid: mp 207-208 °C; 'H-NMR (DMSO-d,) 5 10.4 (s, 1H), 7.94-7.9 (m, 2H),
7.73-7.7 (m, 2H), 7.63 (d, 1H, J= 8.58 Hz), 6.99 (d, 1H, J= 8.68 Hz), 1.7 (s, 6H); MS
(EI) m/z 339([M"], 60%); Anal. Calc. For C,,;H,,;F,NO,: C, 60.18, H, 3.86, N, 4.13.
Found: C, 59.9, H, 3.99, N, 4.06.

10
EXAMPLE 84
6-(5-Bromo-pyridin-3-yl)-4,4-dimethyl-1,4-dihydro-benzo[d](1,3]oxazin-2-one
Prepared from (1,4-dihydro-4,4-dimethyl-2-oxo-2H-3,1-benzoxin-6-yl)boronic

acid and 3,5-dibromopyridine according to procedure B. A white solid: mp 211-212
15 °C; '"H-NMR (DMSO-dy) 5 104 (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 (4, 1H, J = 8.1 Hz), 1.7
(s, 6H); MS (APCI) m/z 333([M + H]*, 100%), 335([M + H]", 100%); Anal. Calc. For
CsH;;BIN,O,: C, 54.07,H, 3.93, N, 8.41. Found: C, 54.15, H, 3.89, N, 8.31.

20 EXAMPLE 85
6-(5-Bromo-1-oxy-pyridin-3-yl)-4,4-dimethyl-1,4-dihydro-benzo[d]|[1,3]oxazin-2-

i

one

A mixture of 6-(5-bromo-pyridin-3-yl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one (0.34g, 1 mmol), hydrogen peroxide (30%, 5 .mL) in acetic

25  acid (5 mL) was heated at 60 °C for 3 hours. The reaction mixture was cooled to rt
.and neutralized by addition of a cold saturated sodium bicarbonate solution. The
white precipitate obtained was collected on a filter, washed with distilled water and

dried to afford the title compound as a white solid (0.35g, 100%): mp 157-159 °C; 'H-
NMR (DMSO-dy) & 10.4 (s, 1H), 8.69 (s, 1H), 8.53 (s, 1H), 7.99 (s, 1H), 7.73-7.69



Y is Hor Cl to Ca alkyl; or a pharmaceutically acceptable salt thereof.
15 12. A conpound selected fromthe group consisting of 2-(4,4-D nethyl -
0x0-1, 4-di hydro-2H benzo [d] [1, 3] oxazin-6-yl)-pyrrole-1-carboxylic acid
tent-butyl ester, 2-(4,4-D nethyl-2-o0xo-1, 4-di hydro-2H benzo [d] [1, 3]
oxazi n-6-yl)-5-nitropyrrol e-1-carboxy®bBe acid tert-butyl ester,

5-(4, 4- D net hyl - 2- oxo- 1, 4-di hydr o- 2Hbenzo[ d] [ 1, 3] oxazi n-6-yl )-4-n-butyl -thi
ophene-2-carbonitrile, and a pharmaceutically 20 acceptable salt thereof.

ot BRI O AR GRS

3-(4,4 351([M + HJ", 100%); Anal. Cale. For C,;H,;BiN,0,2.5 H,0: C, 45.70, H, 4.60, N
D net hyl - 2- oxo 1, 4- di_hydr o- 2H- benzo[df[l 3] - oxazi - 6- yI ) benzensul f onani de,

5-(4,4 5 711 Found: C,4534,H, 4.64,N,7.

D net hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d] [ 1, 3] - oxazi n- 6-yl ) -t hi ophene- 2-sul f on
am de, 4-(

1, 4- Di hydr o- 4, 4- di net hyl - 2- oxo- 2HEX,M\4BBE;86xa2| n- 6-yl)-2-furancar boxal dehyd

e oxi ne, and utchI 14 . Use of a
conmpound of 23RS oS ]

thereof, in preparing a rredlmﬁamncfaadt&d-mlf}llsgtélatl onto a mam"ral i an
subj ect for hornone repl acement therap Use of a conpound of fornula

|, or pharmaceut’t CBIXYe é’éc%ﬁt%ﬂ’l“@t}é’bﬁto’@ﬂé‘r@bydm'ﬂﬁ benzafdll | Alpxazinddi cament
for adm ni Shy.Slfbbk9ofiilB 1S, 1A dsiplai Rkl aickpodhele TR RS NEPLAGSTeN!

t herapy, wherein said corrpoun of fornula cturel "R~ RR2 RS
~ON OI4 1®dFDMHé’r @0mg) R anhydroRy a@t@ltntedwpsestdmdtat sutnsder hiteges fored ect ed
fromthe groun i Sti C-.to subst i ed C~toCGaIkyI

0T, oo iR o e tealitbnChuilibes g’ Baste Rt 1N Siedss' el Gfing, ety

subst i t ut ectmo;p Aferatdsyvay bt sobdni, the@Rle@pmbomldiyds.obiiteatak b Wigd 684 t o C8
substituted aryl . heterocyclic, substituted

héfgrngfizf).a@gg o Fal NREERA: LSRG (-G b 467 6 b, 200, flgBm-4%) a
car bon- basqgh, §H§073?8 MESREIRY, 990 44 BHEA P a9y asvf}xﬁdﬁ‘ﬂ/z Rofi 2ny,

e TEnabl e sal t

car bon- based 3 spirocyclic rin one or
100%); Anal. Calc. For CZZHZ,FN,O4 C 66.66, H, 5.34, N, 7. 07 Found: C, 667 H,
541, N, 7.
EXAMPLE 87

5-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo{d][1,3]oxazin-6-yI)-2-fluoro-

20 benzonitrile
Prepared from (1,4-dihydro-4,4-dimethyl-2-ox0-2H-3,1-benzoxin-6-yl)boronic
acid and 1-bromo-2-fluorobenzonitrile according to procedure B. A white solid: mp
255-256 °C; 'H-NMR (DMSO-d,) § 10.4 (s, 1H), 8.30 (dd, 1H, J = 6.15, 2.41 Hz),
8.12-8.07 (m, 1H), 7.76-7.58 (m, 3H), 6.97 (d, 1H, J = 8.22 Hz), 1.7 (s, 6H); MS
25 (APCI) m/z 297 (IM+H]", 100%); Anal. Calc. For C,H,,;FN,0,0.1 H,0: C, 68.50,
- H, 4.46, N, 9.40. Found: C, 68.27,H, 4.81, N, 9.1.



car bon-carbon doubl e bonds; or c¢) a 3 to 8 nenbered heterocyclic ring
containing in its backbone one to three heteroatons selected fromthe group
consisting of O S and N, the rings of a), b) and c) being optionally
substituted by ftom1l to 4 groups 10 selected fromthe group consisting of
fluorine, C~to C6 alkyl, C~to C6-62koxy, C| to C6 thioalkyl, CF3, OH,
CN, NHZ, NH(C to Co6 alkyl), and N(C~ to C6 alkyl)2; RAis H Cl to C3

al kyl, substituted C1 to C3 alkyl, aryl, substituted aryl, C, to C3 al koxy,
substituted C- to C3 al koxy, C1 tg%ggal kyl, or substituted A to C3
am noal kyl; 15 RBis H Cl to C3 , substituted C1 to C3 alkyl; R3
is H OH NHZ4-(&Fhioo-G5-diiestyl-2 Soxb 3| 4-ditiy @b-TH-bleRzd[8] | BB loxhzin 63y1}-0 C6

al kenyl, substrtuted C3 to Co alkenyl, alkynyl, substrtuted alkKynyl, or
CORD, R~ is H O to C3 al kyl ,thiophege-2-garbgnitriler 5 c3 al kyl , aryl,
substituted arylg, 10 4( K : St 1t utredq 1C £ Xy, ~ to C3
am noal kyl , or s8 u lgi!t)riot(g"f1 ggh y?:{dip’?bgl%éﬂg% %%F%}P%%l%;k&%4@%?ﬁﬁ69ﬁa?%§en’ CN,
NOz, C1 5 o0 w26 piekared feam Si-bromb SaFl@brotdet-ditettiykdihydmibenzoftil[1,3)obatinQut ed

al kynyl, C~ to (6 al kox S bsti} ted C1 to C6 al koxy, amno, C, to C6

ami noal kyl ,°‘}9PSI§§B§€tﬂr?cﬁ¥"gﬁo X8 %6 aminoal kyl ; RS is selected fromthe
group consi sti naneftitie)compéund)was prephred fiom 8-kstli4-gihgdtoenaiafamyl-2ng
containing the substituents X, Y and Z_as shown below. Y ~~"~Z X wherein: 5
X is sel ect@@¥F3drheneoxyreripbarems peidiang 4dromaiZaganpthiephene acqasding tqy| ky| |

substitute iyl L251S6D S INNER aRY: | Kyl
substi t ut eg""g?eéfﬁfﬁ'%cwi’h%/?l&%’%x?} gﬁzﬁétl tuﬁggﬁgapoé (L%géF’klg—%, d to
C3 t hi oHl kok§4 (& ubs Vi=t U#2 Hz),8.430(dCBH} hirdadkBr)y 7.6ardad H,J 4 11.31,0354

am noal kyl , . su i tut t " i.noal , i to

per f | uor oal &t t}%é @’F’ gﬁ)r‘rgr%&sr %ﬁ@ﬁ%@fﬁ ?ébzﬁ[‘ib% S(Qgﬂt aﬁ?lggal“n For s
backbone 1 ¢GHIFNO,peusHnat aEss.040R, 3@6CR, 9.apd RIBREOR, sR4| 8, BlsoCN, to C3
al kyl, substituted C1 to C3 alkyl, aryl, substituted aryl, C~ to C3

al koxy, sub%$ituted C 1 to C3 al koxy, C ~ to C3 am noal kyl, or substituted
C ~ to C3 am noal kyl ;

15 EXAMPLE 89
3-Fluoro-5-(8-fluoro-4,4-dimethyl-2-oxo-1,4-dihydro-2H-benzo[d]{1,3]oxazin-6-

yI)-benzonitrile

Prepared from 8-fluoro-(1,4-dihydro-4,4-dimethyl-2-0x0-2H-3,1-benzoxin-6-

yDboronic acid and 5-bromo-3-fluorobenzonitrile according to procedure B. A white

20  solid: mp 256-257 °C; 'H-NMR (DMSO-d¢) 8 10.5 (s, 1H), 8.20 (bs, 1H), 8.06 (dt,
1H,J=10.48, 2.16 Hz), 7.85-7.82 (m, 1H), 7.77 (dd, 1H, J=11.89, 1.81 Hz), 7.63 (s,
1H), 1.7 (s, 6H); MS (EI) m/z 314(IM"], 60%).

EXAMPLE 90

25 5-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-thiophene-3-
carbonitrile

Prepared according to procedure B from (1,4-dihydro-4,4-dimethyl-2-oxo-2H-

3,1-benzoxin-6-yl)boronic acid and 2-bromo-4-thiophenecarbonitrile. An off-white



REis H Cl to C3 alkyl, or substituted C~- to C3 alkyl; 15 Y and Z are

i ndependent substituents selected fromthe group consisting of H hal ogen,
CN, NO2, am no, aminoalkyl, C~ to C3 alkoxy, C~to C3 alkyl, and C1 to

- C3 thioal koxy; and b) a five or six nenbered ring having in its backbone 1,
2, or 3 heteroatons selected fromthe7§roup consisting of O S, SO S02 and
NR6 and containing one or two 20 i ndependent substituents selected fromthe
group consisting of H,£ halogen, CN, N0O2, amno, Cl to C3 alkyl, C~-to C3

al koxy, Cl ta,C3 apj | kvl : R~ , -135 RFis H O to C3
al kyl | subsstc’ﬁfl'uf‘@ﬂgg?@o% %@E,(D%%sﬁﬁ% ﬁsutlgé g‘t"&fl’, 1%,"?01'133 al koxy,
subst i t ut edus,7.9807.88(@ KXY 1.3G12)! P65, api noabkyd) 7 58r7 st it ured.oC- to C3
amnoal kyl; RGis H O to C3 alkyl, or substituted Cl to C3 alkyl; 5 R6 is
H or C- o Z8HEl ByBia.IH. Pk hHebLied ety NS ath 30-H)t heor cof . 16, A
conpound of the formula (I1): R~ R2 RS ~ON "OR4 R3 10 wherein: R and RZ
are i ndependent substituents selected fromthe group of H Cl to C6 al kyl,
substituted C~ to C6 alkyl, CZ to C6 al kenyl, substituted Cz to C6 al kenyl,
Cz to C& al kynyl, substituted CZ EXAMPBRE®Ynyl, C3 to Cg cycl oal kyl,
substituted C3 to C8 cycloal kyl, aryl, substituted aryl, heterocyclic,
substitut ed Bé4.¢imethyl-2-oxedRAdihydroi2H-hRBORIRA,3]oxazii-6-yhethiphane3f used t o
form a) an optionally substituted 3} t Q. 81emenbered spirocyclic al kyl ring;
b) an optionally substituted 3 to %ed spirocyclic al kenyl ring; or

c) an optionally substituted 3 to 8 er eterocycli I n nt ai ni ng
20 one to thr ee¥ﬁaﬂéﬁ§&§f°6$‘?§g 9 B’i?f"tdﬁg’r%%gﬂﬂ?gfﬁg]i‘y&m'%é'%"eéy{i%ﬂ%ﬂl?ﬁt he
spi rocycl i c3,kbagsxiale-y)bolciic adid ) 216mEB-thidpRaeAPdntAR. | XnSdfehitd ut ed by
from1l to 4 groups selected fromfluorine,

solid: mp 200-202 °C; 'H-NMR (DMSO-d,) & 10.49 (s, 1H),7.75(m, 1H),7.63(d, 1H,

J =22 Hz), 7.59 (m, 1H), 7.50 (m, 1H), 7.02 (d, 1H, J = 8.1 Hz), 1.63(s, 6H); MS(-

ESI) m/z 283 (M-H)-

EXAMPLE 92
15 6-(1,2,4-thiadiazol-3-yl-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d}[1,3]oxazin-2-

one

A mixture of 5-[3-bromo-phenyl}-[1,3,4]oxathiazole-2-one (21.25 g, 82.3
mmol), ethylcyano formate (32.5 mL, 329 mmol) in o-xylene (500 mL) was heated to
150 °C for 60 hours. After the solvent was removed from the reaction mixture, the
20 product was recrystallized from ethanol to give .3-[3-bromo-pheny1]-
[1,2,4]thiadiazole-5-carboxylic acid ethyl ester as white crystals (17.5 g, 68%): mp
87-90 °C; 'lH-NMR (CDCl,) 8 8.53 (t, 1H, J = 1.76 Hz), 8.28 (dt, 1H, J = 5.4, 1.2 Hz),
7.62 (dq, 1H, J= 5.1, 1.0 Hz), 7.36 (t, 1H, J = 7.9 Hz), 4.55 (q, 2H, J = 7.1 Hz), 1.48
(t, 34, J = 7.1 Hz); MS ((H)APCI) [M+H]" @ m/z 313/315. Anal. Calc. For

25  C,HBIN,0,S: C, 42.19, H, 2.90, N, 8.94. Found: C, 41.81, H, 3.08, N, 8.78.
A mixture of 3-[3-bromo-phenyl]-[1,2,4]thiadiazole-5-carboxylic acid ethyl
ester (16.8 g, 53.5 mmol), sodium hydroxide (2.4 g, 58.8 mmol), distilled water (120



Clto C6 alkyl, C1to C6 alkoxy, C~to C6 thioal kyl, -CF3, -OH, -CN,
NHZ, -NH(C 1 to C6 alkyl), or -N(C, to C6 alkyl)2; RAis H Cl to C3 alkyl,
substituted C~ to al kyl, aryl, substituted aryl, ClL to C3 5 al koxy,
substituted Cl to al koxy, C, to C3 am noal kyl, or substituted & to C3
am noal kyl; RB is Cl to C3 alkyl, ol substituted C~ to C3 alkyl; R3 is
H OH NHZ, Cl to C6 alkyl, substituted C~- to C6 alkyl, C3 to C6 al kenyl,
substituted C1 to C6 al kenyl al kynyl, or substituted al kynyl, CORC, 10 RC
is H Clto Kk stituted Cl tq al k aryl, substi t ut ed aryl,

Cl to C3 al yands%wﬂl&@ ) pps ﬁ@t@OdPQowor éi‘o’t"@ (e gpacion IiymTe or
substi t ut ed waz dbble 4 I

al kyl, substitut ed@%o%g?lg%clg%&g/% dé’ﬁce'ydﬁ?@ hggl%glalggé\lla%%dl SE1Léynyl Clto
C6 al koxy, addedt pnd the deattion mixt@e redhkamyto Hl@l“rﬁbfore hourn The &Butim wasal kyl, or

b d RS
£ subst 1 ¢yl Yoo TRRBLIK pod Biekhed RURE i BB BT e Shown

bel ow. 28 whenbined organis ldyels everd wastied With gisalga WA (Bi00gnhpd0RRd oY, Cl to
C3 al kyl, E&s%tq'tu d Ct to C3 al kyl, ~al kenyl, substituted al kenyl,
su 4

T8

al kynyl ut §AHyAnt weg f%)"e% 3ai3k*efW°~Phen>ihﬂ 2AlthadiazglestasC t to C3
| K C1 KNt (1 0 o0l cl
to 3 am nogf"é‘;‘?@ai%f??‘t T N (CRHPE %8988 O

per f | uor oal k¥, 8.3 @rlk JrehBdlzbd BddedBeyelSik lr&H@ T6h(dy, rang 3.9 .13

G- to Ca al BYP PR Il PRSI B R @l Al a1 o

C3 al koig, CHBINGS C30DA6LI00, anwbsma@;semz;n tzoucr»i amoal kyl; RE is
H Cl to C3 alkyl, or, substituted C~_to CP/ Z are |ndependent
substituents tak8fCHBE t'Re PROGWHS nB ucﬁlﬁgdlw ‘Préi"'db@ﬁthylﬂ“ro@@m\?dz am no

am noal kyl , b&mokarif-6-ydbéenik, Glidt 0 &5% a'éﬁ\i led O" vfith t%'ﬁibt r?gﬁ{‘e
oalt o

RSis afive or six menbered ring with or 3 hete
group i ncl udi-hiltmadiszolsty yigdA-0s2, Nﬂ@daqml-%-mhplmnml)ﬁgi dmeﬂm-l,ﬂwbhydndependent

substi t uent t g no,,and C to
& ol kyl " herB e Rt B B Ml o P B s RGO 30
H C1 18 CBIl\éRK};bMS(BdJ)ﬂI(IAﬂt@dIH), 1086 (SAD) &x;b (s,aHy) 8.2y, ut ed aryl, C
~to @3 Hz), 7.83 (d, 1H, J = 7.9 Hz), 7.66 - 7.61 (m, 3H), 7.02 (t, 1H, J = 4.4 Hz), 1.70 (s,

6H); MS (()APCI) [M+H]" @ m/z 338.

EXAMPLE 93
20 6-(3-Fluoro-5-thiophen-3-yl-phenyl)-4,4-dimehtyl-1,4-dihydro-

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

Prepared from 6-(3-bromo-5-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3 ]oxazin-2-one and 3-thiophene boronic acid according to procedure B. A
brownish-orange solid: mp 200-203 °C; 'H-NMR (CDCl,) & 8.62 (s, 1H), 7.53 (q,

25 1H,J=14Hyz), 750 (d, 1H, J= 1.5 Hz), 749 (d, 1H, J = 2.0 Hz), 7.45 - 7.40 (m,
1H), 7.35 (4, 1H, J= 1.8 Hz), 7.27 - 7.24 (m, 2 H), 7.15 (dt, 1H, J= 5.8, 2.0 Hz), 6.94
(d, 1H, J = 8.2 Hz), 1.80 (s, 6H); MS ((-)APCI) [M-H] @ m/z 352. Anal. Calc. For
CyoH,(FNO,50.50 H,0: C, 66.28, H, 4.73, N, 3.87. Found: C, 66.54, H, 5.03, N,
3.52.



al koxy, substituted C- to C3 al koxy, Cl to C3 am noal kyl, or substituted C
to C3 amnoalkyl; R~-is H C~to C3 alkyl, or substituted Cl1 to C3 al kyl;
R6 is Hor C, to C3 alkyl; 20 or pharmaceutically acceptable salt thereof.
-138 17. A conpound of Claim 16 having the structure: R~ R2 RS ~ON "OR4
R3 1 whereini: R is H C-to C6 al kyl72-substituted C1 to C6 alkyl, C3 to C8
cycloal kyl, 5 substituted C3 to C$ cycloal kyl, aryl, substituted aryl,

het erocyclic, substituted heterocyclic, CORA, or NRBCORA, Rz is H Cl to C6
al kyl, substituted Cl1 to C6 alkyl, Cz to C6 al kenyl, substituted Cz to C6
al kenyl, C3 to C8 cycloal kyl, substituted C3 to C8 cycl oal kyl, aryl,
substituted aryl, heterocyclic, subsifpisied heterocyclic, CORA, or NRBCORA
10 RAis H C1to C3 alkyl, substituted C 1 to C3 al kyl, aryI substituted
aryl, C ~ t®-@31-Ditkethyl-2- -exobb¢-idihytdeor 2H-benze 3] &xazip-6-¢1)-¢ €8 ani noal kyl ,
or substituted C ~ to C3 an1cn§al é%l udga!!ﬁ!gesél to C3 al kyI or
substituted C- to C3 al kyl —, to C6 al kyl, substituted
G to & al kyl, ACh1ktnCef Glﬂf@ﬁUMA diﬁemybs,mmyamcbeﬁio[am Ohxatikarge, al kynyl ,

or substituted al kynyl substituted Cl to C4
al kyl, aryl0-8%gtkd mpml)@da?tgﬂkls(tmzhepblp@fpamﬁ)ailydu@ﬁag@16t , OP8mmol} 4

al koxy, Cd\ﬁf%@ @g@e@m st'idv& B Sittofeh fbpz%lﬁnw%l tionR4 1 s H,

hal ogen, substituted C1 to C alkyl, C~to C6
20 al koxy, mmb:kiedisazquamanyl t{wt@ﬁcwbd{wbpyﬂolafﬁ-momamd .45 7aﬁnnmsw iyl , or

substitut e%’bs%lu?e gtgan%? (Wmﬂ? A( gothssmm car 3§on|§ (c (O§4 g, % JdR motl)ym water (10

10 mL). The mixture was heated at 80 °C for 16 h and allowed to cool to rt. The

reaction mixture was poured into aqueous saturated sodium bicarbonate solution (100
mL) and extracted with ethyl acetate (3 x 100 mL). The organic layers were
combined, washed with water (100 mL) and brine (50 mL) and dried over magnesium
sulfate. The solution was filtered, concentrated in vacuo, and the residue was purified

15 by flash column chromatography on silica gel (30% ethy! acetate/hexane) to give the
title compound as an off-white powder (0.7 g, 62%): mp 176 °C. 'H NMR (CDCl,) &
1.40 (s, 9 H), 1.73 (s, 6 H), 6.17 (dd, 1 H,J= 1.8, 3.3 Hz), 6.22 (dd, 1 H,J=3.3,3.3
Hz), 6.77 (d, 1 H,J=81Hz),7.13(d,1 H,J=18Hz),723 (dd, 1 H, J= 1.8, 8.1
Hz), 7.33 (dd, | H, J = 1.8, 3.3 Hz), 7.69 (bs, 1 H). MS ((-) ESI) m/z 341 [M-H].

20  Anal. Calcd for C,,;H,N,0,: C, 66.65; H, 6.48; N, 8.18. Found: C, 65.46; H, 6.51;
N, 7.74.

EXAMPLE 95
2-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo [d] [1,3] oxazin-6-yl)-5-nitro-

25 pyrrole-1-carboxylic acid tert-butyl ester
To a solution of 2-(4,4-dimethyl-2-0x0-1,4-dihydro-2H-benzo [d] [1,3]oxazin-

6-yl)-pyrrole-1-carboxylic acid tert-butyl ester (0.7 g, 2.0 mmol) in acetonitrile (25
mL) and dichloromethane (1 mL) at room temperature was added silver nitrate (0.37

g, 2.1 mmol). After 5 min, acetyl chloride (0.15 mL, 2.0 mmol) in acetonitrile (B mlL)



Y Z ~~/~~ X X is taken fromthe group including halogen, CN, C-to C3

al kyl, substituted C, to C3 alkyl, Cl to C3 al koxy, substituted C~- to C3

al koxy, C~ to C3 thioal koxy, 5 substituted Cl1 to C3 thioal koxy, am no, Cl
to C3 am noal kyl, substituted C1 to C3 ami noal kyl, NO2, C, to C3
perfluoroal kyl, 5 nenbered heterocyclimg.ring containing 1 to 3 heteroatons,
COR, OCOR, or NRECOR, Ris H C1 to C3 alkyl, substituted C1 to C3 al kyl,
aryl, substituted aryl, C, to C3 al koxy, substituted C to C3 alkoxy, Cl to
C3 ami noal kyl, or substituted C to C3 10 amnoalkyl; REis H d to C3

al kyl, or swbstddedtand tig solwio@3vasl dlgived % stivdfor 2 &1 eTheghagmdaidurs Wast i t uent s

taken from roup I ngluding .H . _hal ogen, ,. NO2, C~ to C3 al koxy, Cl to
c3 al kyl , oé‘n‘g?fg’tn% Pae ﬁsgo%&@f?‘%“?eﬁ‘gﬁh@%et&“f@ v 0omlyi ¥heprgsriEed ring
with 1, 2, Iyer8west@ibaied®ashedWith BEnI30WL) 8 e Bekr RagesiniPsuBi2 OF NR6
and containing one or two i ndependent substituents from'the group including

H, hal ogen, Te\soluep wag filtgrsd, conepnitated & vaguepnd the residueivas purdeddiskidasy: R6 i s

H, or Cls t ocdhdnfk : | | pt abl e .salt thereof.
%140 15 A s itinaiot dpf af SRETRT L B SeBRARRMENC R el TR o
R4 13 R whewbicheryRallized fipm C% etinyl @cetaté/keplane ®ighet the tifleebnGouh®adBoagty! , C3 to

C8 cycl oal kyl,. . 5 substituted C3 to CY, |, aryl, substituted aryl,

het er ocycl i%e,ub‘év O&léﬁé?(gﬁlgh&ﬁ W@ﬁg M%@cﬂ:@é@f\%ﬂﬂ)’ A8 (R are

fused to f o6 H)soRé @Y a,ic= abkyd), €87 @1, 3 B, S snemher ed ($Ri [FoFLY 4 i ng,

substi tuted S‘Pig{ﬁ%cl-ic al kyl gonstgnuct ed by fusing Ig? aﬂ?\’de%ithzj%orma 3
[

to 8 menber& dyet Fo) i4dgds SHi £ B5d\Pe Bil 3l §Ehips, ICBhsMSUCHeAP®Y f usi ng
R and t R/ 10 r i J | 1 stituted
2, Ly St iRl ol Ak, 54l

EXAMPLE 96
4,4-Dimethyl-6-(5-nitro-1H-pyrrol-2-yl)-1,4-dihydobenzo [d][1,3]oxazin-2-one

15 2-(4,4-dimethyl-2-ox0-1,4-dihydro-2H-benzo [d] [1,3] oxazin-6-yl)-5-nitro-
. pyrrole-1-carboxylic acid tert-butyl ester (0.7 g, 1.8 mmol) was placed in a 25 mL
round bottomed flask stoppered with a rubber septum and equipped with nitrogen
inlet and a needle to allow gaseous outflow. A vigorous flow of nitrogen was
mgintained as the flask was placed in an oil bath and heated to 180 °C . After 10 min
20 at this temperature, the flask was removed from the oil bath and allowed to cool to tt.
The brown residue was washed into a larger flask with dichloromethane/ethyl acetate
and adsorbed onto a small amount of silica gel. Purification by flash column -
chromatography on silica gel (60% ethyl acetate/hexane) gave the title compound as a
brown powder (200 mg, 40%): mp- 265 °C (dec). 'H NMR (DMSO- ;) 31.65(s, 6
25 H),6.81(d,1H,J=4.4Hz),6.90 (4, | H,J=18.6 Hz), 7.25 (d,1H,/=42Hz), 7.79
(dd, 1 H,J=2, 83 Hz), 7.91 (d, 1 H, J =2 Hz), 10.37 (s, 1 H), 13.17 (bs, 1 H). MS
((-) ESI) m/z 286 [M-H]. Anal. Calcd for C,H,,N,0,: C, 58.53; H, 4.56; N, 14.63.
Found: C, 58.25; H, 5.10; N, 12.57.



fusing R and RZ to forma 3 to 8 nenbered spirocyclic ring, spirocyclic

al kyl constructed by fusing R and RZ to forma 3 to 8 nenbered spirocyclic
ring and containing one to three heteroatons fromthe group including O S
and N, substituted spirocyclic alkyl constructed by fusing R and R2 to
forma 3 to 8 nenbered spirocyclic 1574t ng and containing one to three

het eroatons fromthe group including O S and N, the spirocyclic rings nade
by fusing R and R2 being optionally substituted by from1 to 4 groups
selected fromfluorine, C ~ to C6_alk C1to Co6 alkoxy, C1lto C6

thioal kyl, -CF3, OH, -CN, NHz, F«Pﬁ(‘&ipff €6 alkyl), or -N(Cl to C6

al kyl) 2; RAlsH £4-Dighetn1-aLldcul _§ ut <yl , aryl,
substituted aryl, tﬁ"‘l'jtl_gyIG KH a1y e al koxy, Cl to C3
am noal kyl, or substituted C, to QEazini2mns kyl ; -141 RBis H Cl to C3

al kyl, or subst it } B3 NH2, C al kyl,
substituted Cl1 (H%g‘g"ﬂgkhﬁ 2 1611 é‘&dro %ebﬁwowd%@és]t ?gdy][bﬁyqogfs & al kenyl
al kynyl ,5 orcatbokyici adid eet- Bxlltk}yegtdar, (330RD10 ikl iveas H;lacgd ihoa €4 8t keghnd

substi t ut eg3 C~t aryl, substituted aryl, ClL to C4 al koxy,

4 al kyl
substitute °E°me‘fﬂas¥:&%gp%8‘;<§7“h @“i’bbeseEﬁmaaﬁ’FlﬁS‘&PR%ﬁl withypitregensiplet grdesd C, to C4
am noal Kyl ;neffle toSalldw Qﬁédﬁg%ﬁ‘tﬂow A b@gmugﬂo@v%f %ogle%%s nathesid 8 agttﬁed Clto G

alkyl, Cl to C6 al koxy, substituted Xy, am no,
ami noal kyl ﬂaé‘? g aded Uineah o hath ol b@atedﬂtmd&ﬂ) KRGl ; RSei 40 aminr atstliwstl t ut ed

b i y4 low X i
Caken 1 r o TR, Bl Ak D8 BT AERL Sy fun oot iio? 3 58 3o BEER T ¢ it ed
1 15 t dOC3 redidug| waCwashed @80 al lmgey flskibgitli tdithbdorfietBarleetyd @b#RXynd C 1 to C3

t hi oal koxy, tituted Cl . to thio Ikoxy, ami no, C- tao C3 am noal kyl,
substi t ut e&dﬂug) 0 OB Anigl ?(’?P‘mtl\ﬁéz q‘éa g¢lo P(‘l'@ﬁﬁ@F"F‘l &r 61a$}k>ﬂ°1““5‘ menber ed

het er ocycl icron bAlsilic gel 16090 ek h&&ﬁ{%& CORD, R
is H Clto @a%@ﬁy sabstlg%ljﬁte ¢ )l’ g %Fa ‘?t tﬁu{\isg aryl,

C-to C3 2@%»&@1@&&%@ impR@PCded) o’ fwl\rgi(&a&%) a‘ctm G, €3I)a61i!01()ml kyl, or
substi t ut ednC tltuted C1
to C3 al ky Ich) 6.45 ?’Rgﬁw 59@ 2?’% ‘{ﬁgepeﬁﬂerglf%rgug}ﬁ%{ ﬁ"/é ﬁlz{i Z%Dm t he
group |1rSCI UcA3n@dH HhdkFday&, Hz), 8.44 (bs, 1 H), 8.66 (s, 1 H). MS ((+) APCI) m/z 243

[M+H]". Anal. Caled for C ,H,)N,0,: C, 69.41; H, 5.82; N, 11.56. Found: C,

69.20; H, 5.96; N, 11.29.

EXAMPLE 98
20 4,4-Dimethyl-6-(1-methyl-1H-pyrrol-2-yl)-1,4-dihydre-benzo [d}[1,3] oxazin-2-

one
To a mixture of  4,4-dimethyl-6-(1H-pyrrol-2-yl)-1,4-dihydro-
benzo[d][1,3]oxazin-2-one (1.5 g, 6.2 mmol) in dimethylformamide (20 mL) at room
temperature was added sequentially potassium carbonate (4.28 g, 31 mmol) and a

25  solution of methyl iodide (1.16 mL, 19 mmol) in dimethylformamide (5 mL). After 1
h, the reaction mixture was boiled. The reaction was cooled to room temperature,
poured into water (50 mL) and extracted with ethyl ether (2 x 50 mL). The organic
layers were combined, washed with brine (30 mL), dried over magnesium sulfate,

filtered and concentrated in vacuo. Purification by flash column chromatography on



CN, NO2, C1 to C3 alkoxy, C, to C3 alkyl, or C- to C3 thioal koxy; or RSis
a five or six nenbered ring with 1, 2, or 3 heteroatons fromthe group 5
including O S, SO S02 or NR6 and containing one or two i ndependent
substituents fromthe group including H halogen, CN, NO2, amno, and C 1
to C3 alkyl, or C1 to C3 alkoxy; R6-<7-H or O to C3 alkyl; 10 or

phar maceutically acceptable salt thereof. 19. A conpound of C aim 16 havi ng
the formula: R~ R RS ~Ol~~ NOR4 Rs | 15 wherein: R = R2 and are
selectedfro C~ Kk substi tut ed toC3aIkI or a3to6
menber ed sp?1 %/%t(‘?oﬁwat‘l‘%% {esxanekegve the titly compqund @m#&bﬂapwﬂm or
substitut edlgtn pRRytC. kp{mmlj 887 t €l to 4
al koxy; 20 %4 'S mﬂal ogen, @3 H(S 631—1) 94% g%i% | tl@t’ed Clto
3 al kyl, CGhJ/F3-T3-HHRek7 (@¥l§mt§sgt8|(ﬂhtléﬁ @24(4) 1@-&&6)&@) 726@43 RS is

sel ected frgmea), e G

hal ogen, CNfl 'é kz@&%@ﬁ aéixglaﬁ({R%t E‘C@%@P(ﬁ’ﬁo‘zﬁ) CYIS%)@) legiaoroal kyl ,
55 nerrbiareEMﬂHt eAmiy@ucctfqrm@ L6041 &, ﬂﬂ.ﬂgH,d.@;N,h@t%r@ahch 695Kl to C3
t hi oal koxy, Pé o | ogen, CN, NO2, Cl to C3 al koxy, d to 4 al kyl , or
C, to C3 thlbg @Ix')} r b) RSis a five nenbered ring wwth the structure:
X i Y U110

EXAMPLE 99
4,4-Dimethyl-6-(1-methyl-5-nitro-1H-pyrrol-2-yl)-1,4-dihydro-

10 benzo[d}[1,3Joxazin-2-one

To a solution of 4,4-dimethyl-6-(1-methyl-1H-pyrrol-2-yl)-1,4-dihydro-benzo
[d][1,3] oxazin-2-one (0.3 g, 1.2 mmol) in acetonitrile (20 mL) was added silver
nitrate (0.21 g, 1.26 mmol). The solution was cooled to -78 °C and treated with a
solution of acetyl chloride (0.08 mL, 1.2 mmol) in acetonitrile (1 mL). The reaction
15  mixture was allowed to warm to room temperature. After 1 h, the reaction mixture
was poured into water (50 mL) and extracted with ethyl ether (2 x 50 mL). The
organic layers were combined, washed with brine (30 mL), dried over magnesium
sulfate, filtered and concentrated in vacuo.  Purification by flash column
chromatography on silica gel (40% ethyl acetate/hexane) gave the title compound (5
20 mg, 1%) as a yellow solid, mp 180-185 °C. 'H NMR (CDCl,) § 1.75 (s, 6 H), 3.45 (s,
3 H),6.57(dd, | H,J=2.9, 4.3 Hz), 7.04 (d, 1 H, J=8.5 Hz), 7.22 (dd, 1 H, J = 2.5,
43 Hz), 7.36 (d, 1 H, J=2.1 Hz), 7.56 (dd, 1 H, J= 2.1, 8.5 Hz), 9.67 (bs, 1 H). MS

((+) APCI) m/z 302 [M+H]".

25 EXAMPLE 100
S-Bromo-4-ethylthiophene-2-carboxaldehyde

Prepared from 2-bromo-3-ethylthiophene in a similar manner to the example
19. 'H-NMR(DMSO-d,) § 9.82 (S, 1H), 7.81 (S, 1H), 2.5 (g, 2H,J=7.4 Hz), 1.15 (1,
3H,J=7.5 Hz).



Uis O S, or NR6, X is fromthe group including hal ogen, CN, NO2, or Cl1
to C3 alkyl and C, to C3 al koxy; Y is fromthe group including Hand d to
C4 alkyl; 15 or ¢) RSis a six nenbered ring with the structure: X~ N~
-144 X is Nor CXZ, XZ is halogen, CN, alkoxy, or NO2; R6 is H or Cl to
C3 alkyl, or Cl to C4 COzal kyl; or phdfrmaceutically acceptable salt thereof
5 20. A conpound of Claim19 wherein RS is selected fromthe group of: 10 i

F~ ~ ~~~~, .~/ I~ Nor 21. A conpound of Claim 16 having the fornul a:
R~-R2 RS ~ONOR4 13 R I whereini R and R2 are CH3 or R and RZ are fused
to forma alkyl a 6 nenbered 15 spirocyclic al kyl ring; -145 R3 is H, OH,

NH2, CH3, substituted nethyl, or ERENPIGOIENL to C3 alkyl), COQC-to 4

al koxy); R4 is H, halogen, NO2, CN, or Cl to C3 alkyl; RSis a noiety of
the fornul a: x 5-Bro;no-4-ethylthlophene-2 carbonitrile

Prepared from 5-bromo-4-ethylthiophene-2-carboxaldehyde using the similar
5  procedure of example 18. IR(KBr) 2221 cm™; 'HNMR(DMSO-dy) § 7.87 (S, 1H),
2.55(q, 2H, J=17.3 Hz), 1.18 (t, 3H, J= 7.6 Hz). MS (EI) m/z 215/217(M").

EXAMPLE 102
5-Bromo—4-n-pljopylthiophene-Z-carboxaldehyde

10 Prepared from 2-bromo-3-n-propylthiophene in a similar manner to the
example 19. 'H-NMR(DMSO-d,) 3 9.82 (S, 1H), 2.6-2.5 (m, 2H), 1.65-1.51 (m, 2H),
1.0 (t, 3H, J=4.7 Hz).

EXAMPLE 103
15 S5-Bromo-4-n-propylthiophenecarbonitrile

Prepared from 5-bromo-4-n-propylthiophene-2-carboxaldehyde using the
similar procedure of example 18. 'H-NMR(DMSO-d,) 5 7.87 (S, 1H), 2.5 (t,2H,J =
5.2 Hz), 1.64-1.5 (m, 2H), 1.91 (t, 3H, J= 5.1 Hz). MS(EI) m/z 229-231(M").

20
EXAMPLE 104
5-Bromo-4-n-butylthiophenecarboxaldehyde

Prepared from 2-bromo-3-n-butylthiophene in a similar manner to the example

19. IR(KBr) 1660 cm™. 'H-NMR (DMSO-d,) § 9.78 (S, 1H), 7.85 (S, 1H), 2.57-2.53

25 | (m, 2H), 1.57-1.53 (m, 2H), 1.32-1.25 (m, 2H), 0.88 (t, 3H, J= 5.2 Hz). MS (El) m/z
246(M™).

EXAMPLE 105
S-Bromo-4-n-butylthiophenecarbonitrile




3 4 Y5 5 Xis taken fromthe group including hal ogen, CN, nethoxy, NO2,
or 2-thiazole; YisHorF; or a pharmaceutically acceptable salt thereof. 10
22. A conpound of Claim 16 having the formula: R~ R R\ .ON \OR4 Rs |
wherein: R~ and R2 are CH3 or R and R2 are fused to forma alkyl a 6
menbered 15 spirocyclic alkyl ring; R87Vs H, OH, NH2, CH3, substituted
methyl, or -COH, CO(C, to C3 alkyl), COCl to C4 alkoxy); R4 is H, hal ogen,
NO2, CN, or C- to C3 al kyl; -146 RS is a five nenbered ring having the

structure: x' Y | :S S...or N '..1.§ hal gge CN, or NOZ , provided
that when Uis N ,e%gﬁégnﬁ% SiS%IOW8f4"gl{Bt;ig”qpsne?%“aﬁigﬁaga@}fdﬁ gsieg thy pipilapr g
phar maceut i qableguaonfephmple & 8S AH-NMREDRFO-d 3 3. 7.8y @sgnmgyggggfm%im)m whi ch
is selected féfu ree gﬁoulp of .10 a}_'d ’ ’
6- (3- Chl or oph ‘g]f*%-ﬁ‘; HYilmSe hdd (m . 25 %§Ufto BN 5 13 [He). 3MX 6l) m/224me:  b)
6- ( 3- Met hoxyawhenyl ) - 4, 4-di met hyl - 1, 4-di hydr o-benzo[d] [ 1, 3] oxazi n-2-one,
c) 6-(2-Chloro-phenyl)-4, 4-di nethyl -1, 4-di hydro-benzo[d] [ 1, 3] oxazi n-2 one;
15 d) 6- (54- Chl or o- phenyl ) - 4, 4-di nmet hyl - 1, 4- di hydr o- benzo[ d] [ 1, 3]
oxazi n- 2-one; e) '
6- ( 3- Chl or o- phenyl ) - 4- et hyl - 1, 4- FPHYHPEEYE o[ d] [ 1, 3] oxazi n- 2- one; f]
6- ( 3- Chl or o- i vt v, or 20 Q)
6- ( 3- Chl or o- phenyl ) - 4- phenyl - 1, 4- ; = 2- or a
phar maceut i cal | y¥’5‘?€8'§ﬂta%f‘8fd\é”%'al -cyclohexane-1,4-dihydro-

2-ox0-2H-3,1-benzoxazin-6-y1) boronic acid and 3-bromobenzonitrile. Tan powder:

10 mp 245-247 °C. 'H-NMR(DMSO-d,) § 10.31 (S, 1H), 8.21 (S, 1H), 8.02 (d, 1H, J =

8.0 Hz), 7.78 (d, 1H, J= 7.7 Hz), 7.68-7.61 (m, 3H), 6.97 (d, 1H, J = 8.2 Hz), 1.98-

1.96 (m, 4H), 1.75-1.64 (m, 5H), 1.40-1.32 (m, 1H). MS (EI) m/z 318[M*]. Anal.

Cale. For C,H,gN,0,'1/2 H,0: C 73.38; H, 5.85; N, 8.56. Found: C, 73.86; H, 5.81;

N, 8.22.

15

EXAMPLE 107
3-(1, 2-Dihydro-2-oxospiro[4H-3, 1-benzoxazine-4, 1-cyclohexan)-6-yl)-5-

fluorobenzonitrile

Prepared according to Procedure B from spiro-(4, 1’-cyclohexane-1,4-dihydro-

20  2-ox0-2H-3,1-benzoxazin-6-yl) boronic acid and 3-bromo-5-fluorobenzonitrile. White
powder: mp 250-253 °C. IR (KBr) 2220 cm”. 'H-NMR (DMSO0-d,) 6 10.34 (S, 1H),

8.13 (S, 1H), 8.0 (d, 1H, J = 10.6 Hz), 7.80-7.7 (m, 3 H), 6.98-6.95 (d, 1H, J= 8.1 Hz),
1.99-1.97 (m, 4H), 1.76-1.65 (m, 6H), 1.37-1.33 (m. 1H). MS (EI) m/z 336 (M"). Anal.

Cale. For C,H,,FN,0,H,0: C, 67.78; H, 5.40; N, 7.90. Found: C, 67.9; H, 4.93; N,
25 767, |

EXAMPLE 108
4-(1, 2-Dihydro-2-oxospiro[4H-3,1-benzoxazine-4,1-cyclohexan]-6—yl)-2-

thiophenecarbonitrile




-14724. A conpound of Claim16 which is selected fromthe group of: a)

3-(4, 4- D net hyl - 2- oxo- 1, 4-di hydr o- 2H benzo[ d] [

1, 3] oxazi n-6-yl )benzonitrile; b)

4, 4-Di met hyl - 6- (3-ni trophenyl)-1, 4-di hydrobenzo[ d] [ 1, 3] oxazi n-2-one; 5 c)
6- (3- Brono- 5-f | uor ophenyl ) - 4, 4- di met hyi8-1, 4- di hydr obenzo[d] [ 1, 3]

oxazi n-2-one; d)

3-(4, 4- D et hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d] [ 1, 3] oxazi n- 6-yl ) -5f| uor obenzo
nitrile; e)

5- (4, 4- Di net hy| -Ereppred accardingrio direredwme i frow @irp14.3Y wxelehaxane-1.#dilydro-

ni COtInonltﬁlk_,sz _ £ :
4- (4, 4- Di et ﬁy? 2- %g(genleﬁade]ylarbor %lﬂzag[idi Prfm?] Qa??%uoghgﬂe)tmhétﬁhene 2-C
arboni t ri | ecrysfylsSmp 238-2B2 A6t liy(KBar) 8200 dm”. 'H-NMR (DMSO-dy) 8 10.29 (S, 1H),

4-di hydr o- 25‘49%2@-{)% b (Sh2376d17 83 Yh) £, 889 & G PORLYL)! o 1R, 5 (4

4- Di et hyl

4- di hydr5) thbﬂ{)zoﬂd-]l[&(ﬁiﬁmzl 38-63Y (th; TRIRt Xag(-HRIPCORheNE daeRybotiat.ril e; i)
4- (4, 4-Di nethyl 2- 0X0-1 h%d -2H—benzo[d]£1 3] oxazi n- ylg furan2-carbo
nitrile: or Plf For C;gH 6N()S1/4H C, 65.73; H, 5.06; N ound: C, 65.55; H, 5.06; N, _
4,4-Diethylg6,(3-nitrophenyl)-1, 4-di hydrobenzo[d][1, 3] oxazi n-2-one; 20 or a
pharmaceutically acceptable salt thereof. 25. A conmpound of C aim 16 which
is selected fromthe group of a)
6- (3- Chl or ophenyl ) - 4, 4- di et hyl - nzo[ d] [ 1, 3] oxazi n- 2- one; -148
b) 6-(3-Chl orophenyl) spi ro[ 4H 3, %’%’g‘%ﬁ@% ne-4, 1'-cycl ohexane-2 ( 1
H) one; 1&¢) 6- ($@htmmm6¢zydx))s;ﬁm[m-3[, #Heszoxazile 4 A0k h BEmE-6-y1)-2-

1'-cycl opentane] 2(" 1 H)-one;
6- (3-Ni trophenyl ) -spiro[ 4H 3, 1- &EBEBS&H.RB_'&E& -cyclohexan] 2( 1 H-one; e)
4-ALLY! -6 (3- chl mespbequbind - etbhd sugh e o hensa RiRalg- 2 one;
fj 6-(3-Chl orophenylé 4- et prlgpyn 1- ;%‘ ? % %}@(%’-ﬂ d"
benzo[ d] [ 1, BPexaHinl-bengoxazi y boromc acid and 2-bromo- -cyanothlophene Tan

! SJoxazin. W%é'ﬂ‘p?‘%ﬁ?ﬂ@@i%w SR T80 -18 26 A

go?goglﬁs of HE), ans}m)mg (thH)] 6199 -6:%4 (Gptledlisgrfhzb?%[ 92l(3mO¢H) 2)74-1.64 (m,

or ophen - [ robenzo

1, 3] oxazi n- &'%mln)& 13l G, EBQ%ZMS (%I)(”!xyé% TN ﬁﬁ%‘n??lf Epfrfgi}Lgh[’zQiS 4248y dr obenzo
[dl [ 1, 3¢, WH”S@ZIQ@%IE&ZQ*‘oﬁﬁd C,64.84; 1, L SO5 N,
6- ( 3- Chl or o- phenyl j ~4-cycl opr opyl - 4- ne

1, 3] oxazi n- 2-one; d)
6- (
] o

8dtlmhydr obenzo[d] [

3- Chl or o- phenyl ) - 4- cyclopropylﬂguﬂﬁggkqla yl -1, 4-di hydrobenzo [ d] [ 1,3
xazi n- 2- one;

20 5-(1, 2-Dihydro-2-oxospiro[4H-3, 1-benzoxazine-4,1-cyclohexan]-6-yl)-4-methyl-2-

thiophenecabonitrile

Prepared according to Procedure B from spiro-(4, 1’-cyclohexane-1,4-dihydro-
2-ox0-2H-3,1-benzoxazin-6-yl) boronic acid and 2-bromo-3-methyl-5-cyanothiophene.
White powder: mp 200-203 °C. 'H-NMR (DMSO-d,) § 10.4 (s, 1H), 7.85 (s, 1H), 7.43-

25 7.40 (m, 2H), 7.0 (d, 1H, J = 8.8 Hz), 2.27 (s,3 H), 2.00-1.62 (m, 9H), 1.42-1.23 (m,
1H). MS(EI) m/z 338 (M"). Anal. Calc. For C,,H;N,0,S: C, 67.43; H, 5.36, N, 8.28.
Found: C, 67.12; H, 5.45; N, 8.05.



-149 e) 6-(3-Chl oro-phenyl)-4,4-dicycl opropyl -1, 4-di hydrobenzo[d] [

1, 3] oxazi n-2-one; f)

6- ( 3- Chl or o- phenyl ) - 4, 4-di propyn- 1-yl - 1, 4-di hydrobenzo[ d] [ 1, 3] oxazi n 2-one;
5 g) 6-(3-Brono-5-fluorophenyl)-1,4,4-trinethyl-1, 4di hydrobenzo[d] [

1, 3] oxazi n- 2- one; h) -79-

6- Chl oro-4-net hyl -4-trifluoronethyl -1, 4-di hydro-benzo[d] [ 1, 3] oxazin 2-o0ne;
i) 6-(3-Methoxyphenyl)-4-nethyl-4-trifluoronethyl-1,4-di hydrol0

benzo[ d] [ 1, 3] oxazi n-2-one; or j)

7-(3- Met hoxy- phenyl ) - 4, 4- di met hyl R o- benzo[ d] [ 1, 3] - oxazi n 2- one:

or a phar maceuttda#Dimalrddpixabl, 4 dihytto-2Hdrennd[d][1,3]oxZzinA-vipafechynd of C aim

16 which is selected fromthe .oul? of; a) . .

6- (3- Acetyl - phenyl ) - 4, 4- di et h&i'—-!—ﬂé-ﬁ,tﬁﬂ&ﬂ&!é“’ g nzo[d][1,3]- oxazin-2 one;

b) 6-(3-Acet yl - Frepivdd ackerdingitoPhdbedurd Bir6th h}&ﬂ?—@ﬁhﬁ!&ﬁ&&l&&ﬂe—ﬁhdﬂﬁ%ﬁ%' n-2
yl-1,4-di

one; 20 c) 6-(3-Benzoyl -phen I%- 4, 4-di meth ydr o- benzo[d] [ 1, 3] -
oxazi n- 3 onkoX3HA, tbéyz -yip -Homenic) prid eanda 2-brongp-JHethyhhrepariothiaphenk. hy dr ob

enzo [d . ' - (4365 _ RO

o ta, 4oL by White kB2 i1 -0, IHARAREIMSO-0) B 104 G5 LD, 796 6. IR

t hi ophene- 27.4@7 B8 Gins 2H), &;02¢6/99 (d, 1H, J = 8.8 Hz), 2.61 (q, 2H, J = 7.5 Hz), 1.64 (s, 6H),

o 3 Bromo- £if k!ohg e et fad! &Y A" b e PN KBS o L 13

oxazi n- 2-on _

4- Di cycl opropat | N2D,8M s A0t ¢y 9in-s29; Regizal Bnd; 8] eAZ ) s 83)8.68.
5-fl uoro-benzonitrile; %)

6- ( 3- Brbho- 5- net hyl - phenyl ) - 4, 4- di met hyl - 1, 4- di hydr obenzo [d] |

1, 3] oxazi n-2-one; 10 i)
6. (3- Brono- 5-tri | uor ofmet hoxy- phenyi a4~ et hyl - 1, 4 di hydr obenzo[ d] |
1, 3] - oxazi n- 25-¢hé-Dimpethyl-2-0x0-1,4-dihydre-2H-benzo[d][1,3]oxazin-6-yl)-4-n-propyl-
3- (4, 4-Di net hyl - 2- oxo- 1, 4-di hydyo-2H henzo[ d] [ 1, 3] oxazi n- 6-yl')-5net hyl - benz
onitrile; or a pharnaceuticall 3£33€?§§é‘jﬁr§1’%f? t hereof . 15
Prepared according to Procedure B from spiro-(4, 1’-cyclohexane-1,4-dihydro-

15 2-ox0-2H-3,1-benzoxazin-6-yl)  boronic  acid and  2-bromo-3-n-propyl-5-
thiophenecarbonitrile. White crystals: mp 160-162 °C. IR (KBr) 2220 cm®. 'H-
NMR(DMSO-dy) 6 10.47 (s, 1H), 7.93 (s, 1H), 7.38-7.36 (m, 2H), 7.01 (d, 1H, J = 8.7
Hz), 2.59-2.48 (m, 2H), 1.64-1.51 (m, 2H), 0.85 (t, 3H, J = 7.3 Hz). MS(-ESI) m/z [M-
HJ 325. Anal. Calc. For C,4H,N,0,5:3/4H,0: C, 63.60; H, 5.78, N, 8.24. Found: C,

20 63.48; H, 5.59; N, 8.04.

EXAMPLE 113
S-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d] [1,3]oxazin-6-y1)-4-r-butyl-

thiophene-2-carbonitrile

25 Prepared according to Procedure B from spiro-(4, 1’-cyclohexane-1,4-dihydro-
2-0xo-2H-3,1-benzoxazin-6-y1) boronic acid and 2-bromo-3-n-butyl-5-
thiophenecarbonitrile. White crystals: mp 167-168 °C. 'H-NMR(DMSO-dy) 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, ZH; J=28.1Hz),"
1.63 (s, 6H), 1.58-1.51 (m, 2H), 1.48-1.17 (m, 2H), 0.82 (t, 3H, J = 7.4 Hz). MS(-ESI)



28. A conmpound of Claim 16 which is selected fromthe group of: a)

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

- 6-(3,5-difluoro-phenyl)-4, 4-di met hyl -1, 4-di hydr obenzo-[d] [ 1, 3] oxazin 20
2-one; «¢) - 80 -

6- (3, 5-di chl or o- phenyl ) - 4, 4-di et hyl - 1, 4- di hydr obenzo-[d] [ 1, 3] oxazi n 2-one;
d) 6-(3,5-Bis-trifluoronethyl-phenyl)-4,4-dinmethyl-1,4 di hydrobenzo[d] [

1, 3] oxazi n-2-ope; . .-15]1 €) . _ )

3L 4 4 D oty ST YE: 1 AR Al er SR RS POaP ol AL 33N b hoxy - ben
zonitrile; fyufd: C36d33101 6.0phenygs) - 4, 4-di net hyl - 1, 4-di hydr o-benzo[d] [ 1, 3] -
oxazin-2 one; 5 g} 6- (3- Chl or o- 4-f | uor o- phenyl ) -4, 4-di net hyl - 1, 4-di hydro
benzo[d] [ 1, 3] oxazin-2-one; h)

3- (1- D et hoxynet hyl - 4, 4- di net hyl - xgryngp i hydro-2H benzo[d] [

1, 3] oxazi n-6-yl)-5-fl uoro-benzoni '[%I’I e;ﬂllg;hg- Fl uor o- 5-(

1- net hoxymet hyl - 4, é-(4H0yebdr§Hludra)xdot-dimkthylHyd diby@iebiizo[d][1,3]-

benzo[ d] [ 1, 3] oxazi n-6-yl)-benzonitrile;.j

3- Fl uor o- 5- (1- net hoxynet hyl - 4, 4- di m“o- 1, 4-di hydro- 2H benzo[ d] [

1, 3] oxazi n- 6-yl ) Abeslasun tof i 4-6yane!3-fuckdBofRbeEhs J0l6Y g2 GoE RhAbl)e mal t
thereof. 15 29. A conpound of Claim 16 which is selected fromthe group of:
a) Phosphor tetrakigtdphgnyiphasphipgipaladingd® (0 g1e iy sthyleneglyrohdimethy! gther (20

benzo[ d] [ 1, X3Zk Neida theredi gt - i

3 (a e D el 958 Bofed ndeRiap 1of 26 pibinet’ WPt bxture was then sdded (14

1, 3] oxa1bn- Gmyﬂrbm-ﬂmmﬂul-h@uﬂdﬂi-i,tibbx&;ox@ﬁh-ﬁ-_)yl)boronic acid (1.0 g, 4.5 mmol)

2- g]?) : S;laglr (r)]ééi %}llqg.l% gérl?or}l%{éy(ll. _g?_lé.% lljn%cﬁ)_ iAff vﬂétgrl (gEnEﬂylfh% ’sélu’génh%gsr gtl?)lelg Zto[ d [

6-1 5(:, g B; OnmD- RNk ¥ordt 4hchirBidngibn doofeddiotvelhQelipdiatatel bbuteB]nto OXaRAGH2 One;

- e .

4, 4- Di net hy P extmeted with BIRAS (330 maliny A combingd pxtuacts. werpywaskase with[ d] [ 1, 3] o

Xazi n- 2- ON€iyater, brine, dried (MgSO,), and evaporated. The residue was purified by column

15  chromatography (SiO,, EtOAc:hexane = 1:2) to ‘afford the title compound (0.05 g,
6%) as an off-white solid. mp: 272 - 275 °C; '"H-NMR (DMSO0-d,) 8 10.4 (s, 1H), 8.0
(t, 1H,J=177Hz),79(dd, 1H,/J=10.3, 1.3 Hz), 7.8 (dd, 1H, J= 6.8, 1.4 Hz), 7.7
(m, 2H), 6.9 (d, 1H, J= 8.9 Hz), 1.7 (s, 6H); MS (EI) M* @ m/z 296.

20 EXAMPLE 115
6-(4-Fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo|d}[1,3]-

oxazin-2-one
Prepared according to Procedure B from (1,4-dihydro-4,4-dimethyl-2-oxo-2H-
3,1-benzoxin—6-y1)boronic acid and 1-bromo-4-fluorobenzene. Off-white crystals:
25 mp 232-233 °C. 'H-NMR(DMSO-d;) 8 10.3 (s, 1H), 7.74 (m, 2H), 7.53 (m, 2H), 7.28
(m, 2H), 6.96 (d, 1H, J= 8.9 Hz), 1.63 (s, 6H).

EXAMPLE 116
6-(3,4-Difluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one




f) 6-(3-Ethynyl -phenyl)-4, 4-di net hyl -1, 4-di hydro-benzo[d] [ 1, 3J- oxazin-2
one; 5 Q)

3-[3-(4, 4- Di net hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d] [ 1, 3] oxazi n- 6-yl ) phenyl ] - pr
opynenitrile; h) 6-(3-Fluoro-5-nitro-phenyl)-4, 4-dinethyl -1, 4-di hydro
benzo[d] [ 1,3]oxazin-2-one; i) -81-

6- (3- Chl or o- 5-fl uor o- phenyl ) -4, 4-di net hyl - 1, 4- di hydr 010
benzo[ d] [ 1, 3] oxazi n-2-one; or a pharnaceutically acceptable salt thereof.
30. A conpound ect d fromthe group _o a)

3- Chl or o- 5- (4, 4%?‘%%?41“@@‘“\@3%%i°°ﬁ§“di?ﬁ - b%#?"‘[‘g?‘?’fwaﬂfu%ﬁ 6 15

yl) -benzoni B,ﬂlHeﬂzoxhﬂé-yl)boromc acid and 1-bromo-3 4-difluorobenzene. Off-w ite
6-(3,5-Dinitro-pheny 4- di hydro benzo%ﬁ]ai oxazi n-2 one;

I
c) 5-(4,4- DFW%‘P‘ﬁyFnPZZ(%?X%P&CA éiNi}é%(Ql\@Q Bé@zl&[ﬁ]qs,lllﬁ)} y14®0
i sopht hal om;qggfrhe‘;H)dg 9§f(d4‘lﬁ ygtgr‘;yﬂ{z)q 63t gz ol - 2-yl - phenyl ) 1, 4-di hydro
benzo[d] [ 1, 3] oxaZi n-2-0n
6- ( 3- Fl udbr o- 5- net hoxy- phenyl) 4 4-di net hyl -1, 4-di hydro benzo[d] [
1, 3] oxazi n- 2- one; -153 f) :
6-(3-Fluoro-S-trifl uoronet hyl - pher A MFLE Hhet hyl - 1, 4- di hydr obenzo[ d] [
1, 3] oxazi n- 2- one; G-Xz-Fh(oBo—Bhaim)up,y-rdludbtﬂyﬁt,yid)hﬂlr&bdhiM]Wk]‘ 1, 4-di hydro
benzo [d] [ 1,3 ] ox azin-2-one; h)
6- ( 5- Br ono- 1- oxy- pyri di n-3-yl ) -4, 42&!@:&9& 1, 4- di hydr obenzo[ d] |
1, 3] oxazi n- 2- an?reﬁa}edaac(:gtﬂﬁl\é%ﬁécéulréjﬂ rﬁ%mD Ql”&ﬁh%c{ro#%—ﬂ%&t?—%-oxo&?fso_ 4H
benzo[d][l 3] oxazi ne-1-carboxylic acid tert-but ter; |
5- (4, 4- B med hypenxinx@ylbotordé fayidr and? Hobreme D {flddroberbex a 0 fhwhity | orystalst O

fl uoro-benzgni.tri o] i.C a I hereof. 31. A
conpound of81 ltgﬁr%ls 6meb%ﬁgﬁbgdﬁfsjr”o% f[ﬁ)eggsgodﬂb 13‘3 175 a4)5( )

4- (8- Fl uor 04H), 8.98i(dyaHYy =827 Hx)01.54 45, dHjly dr o- 2H benzo[ d] [ 1, 3] oxazi n- 6yl ) -thio
phene-2-carbonitrile; b)

3- Fl uoro-5-(8-fluoro-4, 4-di net hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d] [

1, 3] oxazi n-6-yl) - benzoni tri | €, C)EXAMPLE 1

5-(4, 4- D net hyl - 2- oxo- 1, 4- di hydr o- 2H-benzo[d][1 3] oxazi n-6-yl) 20

t hi opheh% 3-car boﬁf(ﬂﬂrﬂlﬁleth}’l-z-oxo-l 4-d|hydro-2H-benztid](1 ,3]-0xazin-6-

yvl)phenylacetonitrile

Prepared from 3-bromophenylacetonitrile and (1,4-dihydro-4,4-dimethyl-2-
oxo-2H-3,1-6-yl)boronic acid. White solid: mp 188-190 °C; 'H-NMR (DMSO- d,) &
10.33 (s, 1H), 7.62 (m, 2H), 7.55 (m, 2H), 7.48 (d, 1H, J = 8.00 Hz), 7.33 (4, 1H, J =
20 7.57Hz), 6.99 (4, IH, J=8.81 Hz), 4.09 (s, 2H), 1.67 (s, 6H); MS n/z 291(M-H).
Anal. Calc. For C;;H(N,0,:0.3 H,0: C,72.61, H, 5.62, N, 9.41. Found: C, 73.00, H,

5.43,N, 8.81
EXAMPLE 119
25 5-(4,4-Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][1,3] oxazin-6-yl)-furan-2-
carbonitrile '

The title compound was prepared according to the procedure B from 2-bromo-
S-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)



d) 2-(4, 4-Di nethyl -2-o0xo0-1, 4-di hydro-2H benzo[d] [ 1, 3] oxazin-6-yl)
t hi ophene-3-carbonitrile; - 154e)

6- (1, 2, 4-t hi adi azol - 3-yl - phenyl ) -4, 4-di et hyl - 1, 4- di hydr obenzo[ d] [
1, 3] oxazi n- 2-one; fJ

6- ( 3- Fl uor o- 5-t hi ophen- 3-yl - phenyl ) - 4,82-di meht yl - 1, 4- di hydr obenzo[d] |
1, 3] oxazin-2-one; 5 g) 2-(4,4-D nethyl-2-oxo0-1, 4-di hydro-2H benzo [d] [1, 3]
oxazi n-6-yl)pyrrol e-1-carboxylic acid tert-butyl ester; h)

2-(4, 4-D met hyl - 2- 0xq-.1,4-dj hydr o= enz d 3

oxaz! - 61 3¢ L GG TRS el Y RPN TR 2y 526015 B (0ese-a0 §

4, 4- Di met hyle.48 (s1myj, 7179~ Tttty BE), 7A9Y4,)1- B, A= I8 ohen @01 10 J = 8.9 Hz),

[d] [ 1, 3] oxazin-2-0ne; | %) .

4, 4- Di et hy |66 9% pMSHEN-ART) pr 69dMHAT-0- benzo[ d] [ 1, 3] oxazi n- 2-one; or a
pharmaceutically acceptable salt thereof. 15 32. A conpound of C aim 16
which is selected fromthe group of: a)

4, 4- Di nef hyl - 6- ( 1- et hyl
oxazi n- 2- one; 3b 44D.4- i I )
H pyrrol - 2-yl =& 20T e boll JRE 0Py

3-(1, 2- D hydr o- 2- oxospi ro[ 4H 3, 1- bebgfnirilee- 4, 1- cycl ohexan] - 6-yl ) benzonitr
ile; d) 3-(1, 2-Di hydro-2-gxospiro[4H 3, I-benzoxazi ne-4, '

1- cycl ohexan] - 6-4| Ut ek SHuemer tuorqbenzoic aqid5(0:3194g( 4, mmol) in dry

2- Di hydr o- 25 [ = ] cotl 2.6 -0

2-thi ophenerggerﬁ%g)gi(? ri I‘}e'ifné?@tg@g(a{j%g%ﬁ%ﬁ;%@%@?@% @22 mL, 2

1- benzokazi manol), apdqytolushesuifofic @eigl (Jatdyticharoping)) end thearticated haderTefiyx. 5- (1,

2- Di hydr o- 2; @x i 0] 44 3 . o

T bensoxart Aot BtHls was cvpomied snd i spsidse prrgRete RO At e )

5- (4, 4- Di meEf)y) the-odpadicllagerivity dtishe® With @87 @bdlinh hydldp¥a zhbofay sdintlon,

et hyl -t hi ophene-2-carbonitrile; 10 i) )

5- (4, 4- Di meVif§l boing dried (Mel(0 ) oot eyapeseted i,giyemethyl 3-bromo-2-fluorobenzoate

1, 3] oxazi n- @-1%k)s 6: 7 S NIQRRAGR I t4 &4 £, har eutically
accept abl e @al?gtk gt’ ﬁglfagé)@ay%%}.ﬁﬁAgconpggﬁg’gFb)g(yaifﬁélgn’vxﬁ-ptﬂj?sa}'sdegﬁ%c}t ed from
t he grolfp ofH), 1304dt, 1H, J= 8.0, 1.0 Hz), 3.94 (s, 3H): MS (EI) 232 (M").

gpgghg_ 9_ gg? B)C/):’li rsclg‘lfl(tgc;ml%fﬁhg fas'}%%é’ cozrnl_}l)-ol?n?cfl 530({7(:}] é, 3[33]131)1(1% Iinndr?l tgllugne4(8(r)] but y! - thi
6- (4- Cyano-@Lf latioT80] -vhdér Hitlepénhywhs keatedliviti O abREBelyMHmingh- hyd¥@gin- 2 one;
c) 6-(4-Fl UO{ 0- phenyls) -4, 4-di_met hyl - 1, 4-di hydro-benzo[d][1, 3]- oxazin-2 20
one: d) toluene (1M, 15.7 mL, 15.7 mmol). After 1 h at -78°C, the mixture was quenched

6- (3, 4- D T | Wi QqudBEWED (34, 46 HITETRY hichuré Wil YA D RAZ Bhcflibrea BLRAEE | N

20  EtOAc/H20, the aqueous layer was re-extracted with EtOAc, and the combined

organic layers were washed with water, dried (MgSO,) and evaporated to afford 3-

bromo-2-fluorobenzaldehyde (2.63 g, 12.9 mmol, 98%), which was used without
further purification: "H-NMR (CDCl,) & 10.35 (s, 1H), 7.82 (m, 2H), 7.18 (t, 7.8 Hz).

A mixture of the last cited compound (2.63 g, 12.9 mmol), hydroxylamine

25  hydrochloride (1.0g, 14 mmol) and potassium acetate (1.37 g, 14 mmol) was placed in

ethanol/H,0 (60 mL, 8:2) and the mixture was heated under reflux. After 30 min. the

mixture was cooled, evaporated and partitioned between EtOAc and water. The

organic layer was washed with brine, dried (MgSO,) and evaporated to give 3-bromo-

2-fluorobenzaldoxime which was used without further characterization.



2-one; e) 6-(2-Fluoro-phenyl)-4,4-dinethyl -1, 4-di hydro-benzo[d][1, 3] -
oxazi n-2 one; -156 f)

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

yl ) phenyl acetonitrile; g)

5- (4, 4- Di net hyl - 2- oxo- 1, 4- di hydr o- 2H-H#8nzo[ d] [ 1, 3] oxazi n-6-yl ) -furan
2-carbonitrile; 5 h)

5- (4, 4- Di met hyl - 2- oxo- 1, 4- di hydr o- 2H benzo[ d] [ 1, 3] oxazi n-6-yl ) -furan
2-carbonitrile; i) . .
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A pharmaceuti cal_conposition conprising a conpound of Claim 16, or a

phar maceut i ¥} ML)adcopmatsmpeaiire upde kgpgenandfigr g aminac dud-tibudloyd,&ccept abl e
carrier or Lphent., kb, 3E hc i nducing coRptr RtLkon.in a
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phar macefit i cabbnatefliISq)iivwarml@nL)odera addedaad nitk rafxtict héaedithder reflux.

phar maceut i I ceptable salt thereof. 36. A nethod of treating
hor mone- dep%&ﬁpaﬁe | BT WASSwREs Pﬁm&mﬂ% Prbvrerm water andidithAe: E6npri sing
admi ni st er i Bggahie 1@yeF VAT Whshed wiBed!. EoHRER Qhrbondi SHIRACHEAC aﬁéd/gm%%@ﬁt Ive

a

amount of a conpound of Claim 16 or a phar rr.aceutl.cai l'y accep e’salt
thereof.  andgvaporategth dherasidyel was thep disaelss! intrsetenitrile (h9 hb), moated dithendent
neopl astic dj j o o] 0 terin onetri gl
fibroids, eg%%%ngtg fﬁdéif@?hﬁ@ﬁﬁ%ﬁkg?‘gg{rg itlhg{ h{}{g%rr {6r fé’ﬁﬁ??’@gzyﬁoﬁ?ﬁkﬁand
adenocan@i nendisvapbratdde Thnubsided was partidured yoetwaer aaiter 260 EODAC,the $tgahe,

pituitary, and neningio ﬁg..A hod of nchronj zing estrus in a

mamal , t he?%’i Wﬁsd&iﬁrg\”fﬁ%?%w d%‘ﬁ?ﬁﬁ%éﬁﬁﬁﬁ%&ﬂ&%ﬁﬁﬂﬂ%%@@ afer eof a

phar maceut i eddpbyatedl f qhE i R RTRN thed sibjected to column chromatography (Si0,,
EtOAc/hexane, gradient elution), and then crystallized from EtQAc-hexane to afford

O et

the title compound (0.176 g, 0.59 mmol, 17%) as a white solid: mp. 192-198 °C; 'H-
15 NMR (CDCL,) 8 9.15 (s, 1H), 7.69 - 7.58 (m, 2H), 7.42 - 7.31 (m, 3H), 6.99 (d, 1H, J
= 8.2 Hz), 1.78 (s, 6H); MS ((H)ESI) 297 [M + H]".

EXAMPLE 121 - PHARMACOLOGY
The compounds of this invention were tested in the relevant assay as described
20  below and their pofency are in the range of 0.01 nM to 5 pM in the in vitro assays and
0.001 to 300 mg/kg in the in vivo assays.

Table 1
25 Potency of the selected cyclocarbamate derivatives as PR antagonists in some

in vitro and in vivo models:
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25  assay

Stock CV-1 cells are maintained in growth medium.
Co-transfection is done using 1.2x10’ cells, $ mg pLEM plasmid with hPR-B inserted
at Sphl and BamH1 sites, 10 mg pGL3 plasmid with two PREs upstream of the
luciferase sequence, and 50 mg sonicated calf thymus DNA as carrier DNA in 250 ml.
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¢. Analysis of Results:

Each treatment consists of at least 4 replicates. Log
transformed data are used for analysis of variance and nonlinear dose response curve
fitting for both agonist and antagonist modes. Huber weighting is used to

15  downweight the effects of outliers, EC,, or IC;, values are calculated from the
retransformed values. JMP software (SAS Institute, Inc.) is used for both one-way
analysis of variance and non-linear response analyses.

d. Reference Compounds:

Progesterone and trimegestone are reference progestins and
20 RUA4R6 is the reference antiprogestin. All reference compounds are run in full dose-

response curves and the EC,, or IC,, values are calculated.

Table 2. Estimated ECs(, standard error (SE), and 95% confidence intervals
(CI) for reference progestins from three individual studies

25
EC50 5% CI
Compound Exp. (nM) SE lower upper
Progesterone 1 0.616 0.026 0.509 0.746
2 0.402 0.019 0.323 0.501

30 3 0.486 0.028 0.371 0.637
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induced PRE-luciferase activity significantly (p<0.05)
EC,,: Concentration of a compound that gives half-maxirnal increase PRE-
20  luciferase activity (default-nM) with SE.
IC;y: Concentration of a compound that gives half-maximal decrease in 3 nM

progesterone induced PRE-luciferase activity (default-nM) with SE.
3. T47D cell proliferation assay

The objective of this assay is the determination of
25  progestational and antiprogestational potency by using a cell proliferation assay in
T47D cells. A compound’s effect on DNA synthesis in T47D cells is measured. The
materials and methods used in this assay are as follows.
a. Growth medium: DMEM:F12 (1:1)
(GIBCO, BRL) supplemented with 10% (v/v) fetal bovine serum (not heat-
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Stock T47 D cells are maintained in growth medium. For BrdU incorporation
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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 pl of 1 M sulfuric acid is
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20 Tnmegestone 1 0.017 0.003 0.007 0.040

2 0.014 0.001 0.011 0.017

3 0.019 0.001 0.016 0.024

MPA 1 0.019 0.001 0.013 0.027

25 2 0.017 0.001 0.011 0.024

Table 5. Estimated ICs, standard error, and 95% confident interval for the
antiprogestin, RU486

30 ICs, 95% CI



YehknAdTXnr . =6KZN| wpkf aZzUi d] ] ca U] c”a] ca] ca] ca
Ul c”a] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca
Ul c™a] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca
NVbW 97yr mhb] Vkf aZUi d] ] U] ca] cal] ca] ca(]%ca U] c”aU] ca] ca]caV]ca]ca]ca U c”a
U] c*a] ca] ca] ca] ca] ca] c™a] ca] ca] ca] caf @hf ca] ca] c”a] c”a] ca] cakKWssu
(4cei ksuVvbTzupkf " YTOThb] ] ca] ca U] c”alU] ca] ca] ca] ca] ca] c*a U] c”al] ca] ca
U c”a] c"a U] c’\a] c’\a U] c™a] c’\a Ul c”a] ca] ca] calU] ca]ca U c”al ca]ca]ca U cra
X7 c &l ca cae]rca] cal]caJca]c

GZWKQ=+J} stUdBZ] ca] | ca] ca] ca] ca] ca]oaa] ca] ca(] oa1] ca] ca]oqm]gca]oqa] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca]ca]l calca]ca]ca]c ]ca] cal!lev+

A TG xsni d_Z] ca] ] ca] ca] cafca] ca] ca? ?ca] ca] Q:Q?]ca] ca] @é]léaf)t%?ca] calJcalJcalc
a] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] cagakca! ' } +Je¥W } * Valpai d.odhcal ] ca] cal cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cd] ca] ca! OHQ

E3?K=ke} xs £ aJcalcalcalcalc
o oa o e Bl R ARl %]ﬁg]&@]ﬁ@]@a&aﬂn%% thgdGal cal cal caj cal

ci WE3GO} x s rinebrpdratidn] wigh $8;] Kq) dGdneantraddreaf] amhpahndthatdivss halnealf4l] ca) cal cal c

a] ca] ca] ca] ca] cal.c ca!

ng]o j ]7D} 1&9 eﬁse]Z‘]‘ 5&]‘]‘%’ ‘% %H’?&f?b&& %%%‘Pﬁa‘]‘@ag]%a] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] c*a] ca] ca] calrgah eal aRdiERbEHIARMBEGSVI| w mhc”™Y] ca] ca] ca]
ca] ca] ca] ca] ca]ca]ca]caU ca]cal]caJcaJcaJcaJcaJca ﬁ]‘c‘a‘?ca] ca] ca]ca]ca]ca]ca
] ca] ca]lda] ca] ca] ca! 3x#2| Ylkapuspaee of thisrapsay ¥ toadeantifcprpgestinaireatipragestincly] ca] ca

| cal ca] cal Gl Al £ AhRbaAtb Al PhEAE ThERhaRkGah ARl usBler] caleal cal

(: =BKc; Go

| [ ] wrl gb] X|matbrizd o] meathaia Wyeddh drd medycand a}afblla%s:a] ca] ca] ca] ca] ca] ca] ca] ca] ca]
YL 3 *7J n

Jeal cal cal cal chl cal cb) cal 22’% ca) Ga o e INEME T R ey Ch Ch ¢

a] ca] ca] ca]sagpieméntEPwith 739 lﬁrd%LWiﬁﬁ]ﬁ ¥nablnab&ah Al hediGRiHES] cal ca] ca

] caU] ca ca] ca caj ca)ca ca&ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! eJo]

y' Ye} xs 1!1]36&]1&%1]19 ) sHyRtemyan: @aqléa}Mé]lefa]/I@aI@H]%]Biﬂ})e aDL] ca]ca] ¢

a] ca]ca] caJ ca ca ca] cal] ca] cal] ga] g

1]GM ](’Pn]s| }Lsn} d ]Z] ] I:a] (l:J]a] c!a] caJ] ga} c%ﬁ% %‘a E%?Sfig]?,uﬁe%a] ca] cal] ca] ca]ca] ca

] ca] ca] ca] ca] callca]l dd]TeisdH ) pih P .6 adonajrivg @a‘]/oCBiteﬁH 100

o ol saiseleskalealed sl caleshes] sebgahe ) oo cau cal oo

*zj yL?Kr | wr mhc” Y$iggm).ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca]ca] ca
] caj ca] ca] ca] ca] ca] ca] calca]ca]ca]ca]calcajcal]lpjhw. 4 @
1010 Qp# §) wr mheY] ] cal ¢ © a) ca] ca] ca] ca] ca] ca] ca]

g/éa33 lj]e/g/g][ EE]&C %] c a] c a]( ((3 a] ca] ca] ca] calgalhaksBl.em Gal tflkedin £ y%é%vater

)))))) *g** Mﬂand dllp16dnt0ﬂﬂ9‘()ﬁp]ceﬂs}’mbl]1(ca]]ma}1{ed]1ma]'nﬁe]acnivenleaga}?bn #] m] cal] ca]
cal eal ¢2) cqgabe Bosah bl thsaks b sPhiake heabaah v ki v
0p001° 11 112pweshdyFall oFeEiehérder idiPdotigotd dsailarbllis Bk Calhfra ediniAl sth &l dagd cal cal ca

] ca] ca] ca] ca] ca]c ].Sca ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal 22F333404~445
H5K555 B8] 6ft6 68Howd den progestin aptapphis] Actiul; ae]fcrat}qt;a]ma]oges}ma]nc a] ca] ca]

ca] c*a] ca] ] ] caljca!:; ;
; F<W<|[ <<<?EJ§§- >>>>E§@%E‘%%%?%%@M§L§%@h %ﬁ% %a] cal ca] ca] C

a] ca] ca] ca]isaibetzfl et] @ freai % {]Q,Huondified atabephlesafpr2q ra] ca] ca] ca] ca]jca]calcalc
a] ca! BBBCFCuC~CCCCCCCD_DDD
EE5SEJ ECEREVEYEEFGFSFVFEFFF| wr rfhédkaling Phosphatase Engyme Assawa) ca] ca] ca] ca] cal] ca
] ca] ca] ca]-ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] cal FF4G GkG G
zG GECEEH . _
HRHUHf HoHt HHHHHHI * T Ol xI 111 111{vql gb\V]] U] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] c8a] cha] ca] ca] ca] ca] ca] ca] caU] ca]ca] ca]calca]lca]calcalll7J@
J0JJJJIK KOKKKKKKKLQLnM.LhM/MVMWNNNORRR} xsni d_Z] ] U] c] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
' RSSSST* Tl Ty TTTUIWPWNKX?YUYZZOZTZZZ[ [ T[ n[[[\-\}xsnid_Z]] U] c] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca
]ca] ca] cal -\ k\\\?]n] q]'] "~ ~jAnnn

“Z " " =agaabbcMUc[ cd} xsni d ~Z]1U c]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ddedddeAeeee’ f, ff

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] caI kkI n80>ooo 7

— o g



S10% & ()-f 10% & ()-y1l0% & ()- 10% & ()-=nB{Y: *
,10@: ' 10%=& ()-3' @@ ' 109N\ T\ & ()-3, 10% & ()-!& 10%\ & ()-!;
& 10%0 O & ()- ,10%\ & ()-2>"2* 103" 610% & ()-!:, M 10%0 O & () -

| M 10%\ & ()- ,3+10% & ()-,)10% & ()- (FL0%& ()-6 Y-\: ,10!Ay 10%& ()-Z

ly 109& ()-Z ! @L10%: & ()-10% & ()- 102-10\ 10\1"Y: 4104 & ()-Y wWUB~\:
1410% & ()-'M10%: & ()-1 'IM10%&: ()-1 'M10%: & ()-1 !!1096X& ()-'y
109%& ()-Z !'%xY7 ,!1096T& ()-fm0%a& ()- LONN 10NN 1ONN! f 1 11098IN& ()-fy)
10% & ()-3°10% & ()-2zzX9XY7 , ! L*1094& ()-!) &L10% 1} & () -fS109%& ()-! Ol
109% ()- 'l 109@TTT& ()- !l 1ow&§t(t5‘?°’\§§&f’\ei-‘ﬁ’5?%é(}e?‘?ef R §8S ROVl T

from the plate and fifty pl of assay buffer I was added to each well. The plates were

shaken in a titer plate shaker for 15 min. Then 150 pl of assay buffer I was added to
each well. Optical density measurements were taken at 5 min intervals for 30 min at

5  a test wavelength of 405 nM.
€. Analysis of Results: Analysis of dose-response data

For reference and test compounds, a dose response curve
is generated for dose (X-axis) vs. the rate of enzyme reaction (slope) (Y-axis). Square
root-transformed data are used for analysis of variance and nonlinear dose response

10 curve fitting for both agonist and antagonist modes. Huber weighting is used to
downweight the effects of outliers. ECy, or IC, values are calculated from the
retransformed values. JMP software (SAS Institute, Inc.) is used for both one-way
analysis of variance and non-linear dose response analyses in both single dose and dose
response studies.

15 f. Reference Compounds:

Progesterone and trimegestone are reference progestins and RU486 is the
reference antiprogestin. All reference compounds are run in full dose response curves

and the EC,, or IC,, values are caiculated.

20 Table 6. Estimated EC5(), standard error (SE), and 95% confidence intervals
(CI) for reference progestins from three independent experiments

EC50 95% CI
Compound Exp. (nM) SE lower upper
25
Progesterone 1 0.839 0.030 0.706 0.996
2 0.639 0.006 0.611 0.669
3 1.286 0.029 1.158 1.429

30 Trimegestone 1 0.084 0.002 0.076 0.091
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5 reference antiprogestin RU486 from three independent experiments

IC 50 95% CI
Compound Exp (nM) SE lower upper
10  RU486 1 0.103 0.002 0.092 0.115
2 0.120 0.001 0.115 0.126
3 0.094 0.007 0.066 0.134

15 B. In-vivo Biology
The primary in-vivo assay is the rat decidualization model which may be used
to determine progestational effects of both agonists and antagonists. The secondary
in-vivo assay is the rat ovulation inhibition model which is under development and
hence the protocol is un-available.

20 1. Rat decidualization assay The objective of this procedure is used to

evaluate the effect of progestins and antiprogestins on rat uterine decidualization and
compare the relative potencies of various test compounds. The materials and methods
used in this assay are as follows.

a. Methods: Test compounds are dissolved in 100% ethanol

25  and mixed with comn oil (vehicle). Stock solutions of the test compounds in oil

(MazolaTM) are then prepared by heating (~80 ©C) the mixture to evaporate ethanol.
Test compounds are subsequently diluted with 100% cormn oil or 10% ethanol in com
oil prior to the treatment of animals. No difference in decidual response was found
when these two vehicles were coinpared.

30 b. Animals (RACUC protocol #5002)
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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

5  water ad libitum. |
c. Treatment
Rats are weighed and randomly assigned to groups of 4 or 5
before treatment. Test compounds in 0.2 ml vehicle are administered by
subcutaneous injection in the nape of the neck or by gavage using 0.5 ml. The

10 animals are treated once daily for seven dayé. For testing antiprogestins, animals are
given the test compounds and a EC5( dose of progesterone (5.6 mg/kg) during the
first three days of treatment. Following decidual stimulation, animals continue to
receive progesterone until necropsy four days later.

d. Dosing

15 Doses are prepared based upon mg/kg mean group body
weight. In all studies, a control group recetving vehicle is included. Determination of
dose-response curves is carried out using doses with half log increases (e.g. 0.1, 0.3,

1.0, 3.0 mg/kg...).
e. Decidual induction

20 Approximately 24 hr after the third injection, decidualization
is induced in one of the uterine homs by scratching the antimesometrial luminal
epithelium with a blunt 21 G needle. The contralateral horn is not scratched and
serves as an unstimulated control. Approximately 24 hr following the final treatment,
rats are sacrificed by CO2 asphyxiation and body weight measured. Uteri are removed

25  and trimmed of fat. Decidualized (D-horn) and control (C-horn) uterine horns are
weighed separately.

f. Analysis of Results:

The increase in weight of the decidualized uterine hom is

calculated by D-horn/C-horn and logarithmic transformation is used to maximize
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one-way analysis of variance. JMP software (SAS Institute, Inc.) is used for both one-

way ANOVA and non-linear dose-response analyses.

5 g. Reference Compounds:

All progestin reference compounds were run in full dose-

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

Table 8. Estimated ECsp, standard error (SE), and 95% confidence intervals for
10  individual studies

EC,, 95% CI
Compound Exp {mg/kg, s.c.) SE lower upper
Progesterone 1 5.50 0.77 421 17.20
15 2 6.21 1.12 441 8.76
3-Ketodesogestrel 1 0.11 0.02 0.07 0.16
2 0.10 0.05 0.11 0.25
3 0.06 0.03 0.03 0.14
20
Levonorgestrel 1 0.08 0.03 0.04 Q.16
2 0.12 0.02 0.09 0.17
3 0.09 0.02 0.06 0.13
4 0.09 0.02 0.06 0.14
25
MPA 1 0.42 0.03 0.29 0.60
2 0.39 0.05 0.22 0.67
3 0.39 0.04 0.25 0.61

30
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Table 9. Estimated average ECs,, standard error, and 95% confidence
intervals for dose-response curves of 3 reference compounds

EC50 - 3% Cl
5  Compound (mg/kg, s.c) SE lower upper
Progesterone 5.62 0.62 4.55 7.00
3-Ketodesogestrel 0.10 0.02 0.07 0.14

Levonorgestrel 0.10 0.01 0.08 0.12

10
Table 10. Estimated I1Csg, standard error, and 95% confident interval for the

antiprogestin, RU 486

ICs 95% C1
15 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 0.27

Concentration: Compound concentration in assay(default-mg/kg body weight)
20 Route of administration: Route the compound is administered to the animals

Body weight: Mean total animal body weight (default-kg)

D-horn: Wet weight of decidualized uterine homn (default-mg)

C-homn: Wet weight of control uterine horn (default-mg)

Decidual response: [(D-C)/C]x100%
25 Progestational activity: Compounds that induce decidualization significantly

(p<0.05) compared to vehicle control are considered active
Antiprogestational activity: Compounds that decrease EC,, progesterone

induced decidualization significantly (p<0.05)
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109%x& ()-: 111 EC;, for uterine weight: Concentration of compound that gives half-maximal
increase in decidual response (default-mg/kg)

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

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

- EXAMPLE 122 '
6-(3-Methoxyphenyl)spiro[4H-3,1-benzoxazine-4,1-cyclobutan]-2(1H)-one

A solution of Boc protected 4-chloroaniline (1.15g, 5 mmol) in anhydrous
THF was treated at —78 °C under a blanket of nitrogen with z-butyllithium (7.4 mL,

10 12.5 mmol). The reaction solution was then slowly warmed to ~20 °C, kept stirring
for 1.5 hours, and treated with cyclobutanone (ImL, 13.4 mmol). The mixture was
warmed to rt and quenched with brine (30 mL) and 1N aqueous hydrogen chloride
solution (10 mL) was added Ethyl acetate was added and the organic layer was
separated and dried (MgSO,). After removal of the solvent, the residue was purified

15 by flash column chromatography (hexane:ethyl acetate/3:1) to give the alcohol which
was used in next step without further purification.

To a solution of above product in ethanol was added potassium hydroxide
(2g). The reaction mixture was stirred at rt for 18 hours, followed by the addition of
brine (20 mL) and a cold IN aqueous hydrogen chloride solution (20 mL). The

20  precipitate was collected on a filter and washed with water to afford 6-
chlorospiro[4H-3,1-benzoxazine-4,1-cyclobutan]-2(1H)-one as a white solid (0.13g,
12% for two steps): mp 183-184 °C; MS (ESI) m/z 222 [M - H].

A mixture of 6-chlorospiro[4H-3,1-benzoxazine-4,1-cyclobutan]-2( l'H)-onc
(0.1g, 0.45 mmol), 3-methoxyphenyl boronic acid (0.1g, 0.66mmol), [1,1°-

25  bis(diphenylphosphino)ferrocene]dichloronickel (II) (50 mg, 0.073 mmol), potassium
phosphate (0.35g, 1.7 mmol) in dioxane (5 mL) was degassed to remove oxygen and
then heated at 85 °C under a blanket of nitrogen for 72 hours. The reaction mixture
was allowed to cool to rt. Ethyl acetate (30 mL) and brine (20 mL) were added. The

organic layer was separated and dried (MgSO,). After removal of solvent, the
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white solid (18 mg, 14%): mp 145-146 °C;” 'H-NMR (DMSO- ) 6 8.04 (s, 1

(d, 1H, J=1.6 Hz), 7.59 (dd, 1H, J= 8.2, 1.5 Hz), 7.36 (d, 1H, J= 7.9 Hz), 7.27 (d,
5 1H,J=7.7Hz),7.22(d, 1H,/=2.2 Hz), 6.99 (d, 1H, J= 8.2 Hz), 6.92 (dd, 1H, J =

8.0, 2.4 Hz), 3.83 (s, 3H), 2.45-2.62(m, 4H), 1.81-2.12 (m, 2H) ); MS ((+)APCI) m/z

296 [M + HJ".

EXAMPLE 123
10  8-Bromo-6-(3-chloro-4-fluorophenyl)-4.4-dimethyl-1.4-dihydro-2H-3,1-

benzoxazin-2-one

To a mixture of 6-(3-chloro-4-fluorophenyl)-4,4-dimethyl-1,4-dihydro-2H-
3,1-benzoxazin-2-one (0.2g, 0.65 mmol) and sodium acetate (0.1g, 1.2 mmol) in
acetic acid (5 mL) was added, at rt under nitrogen bromine (0.04 mL, 0.78 mmol).

15  The reaction mixture was stirred for 20 hours and poured into ice water (30 mL).
The precipitate was collected on a filter and washed with water (3x5 mL) to yield 8-
bromo-6-(3-chloro-4-fluorophenyl)-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazin-2-
one as off-white solid (0.18, 72%): mp 194-195 °C; 'H-NMR (DMSO-d) § 9.77 (s,
1H), 8.02 (dd, 1H, J=7.10, 1.81 Hz), 7.92 (s, 1H), 7.77 (m, 1H), 7.66 (s, 1H), 7.47-

20 7.53 (m, 1H), 1.71 (s, 6H). MS (ESI) m/z 384, 386 [M - HJ.

EXAMPLE 124

3-(8-Bromo-4,4-dimethyl-2-0x0-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-5-

fluorobenzonitrile

25 Prepared according to the above procedure from 3-(4,4-dimethyl-2-oxo-1,4-
dihydro-2H-3,1-benzoxazin-6-yl)-5-fluorobenzonitrile (0.5g, 1.7 mmol) as an off-
white solid (0.48g, 75%): mp 216-217 °C; 'H-NMR (DMSO0-d) § 9.78 (s, 1H), 8.18
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5  5-(8-Bromo-4,4-dimethyl-2-0x0-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-2-

fluorobenzonitrile

Prepared according to the above procedure from 5-(4,4-dimethyl-2-0xo-1,4-
dihydro-2H-3,1-benzoxazin-6-yl)-2-fluorobenzonitrile (0.2g, 0.67 mmol) as an off-
white solid (0.18g, 72%): mp 235-236 °C; 'H-NMR (DMSO-d,) § 9.78 (s, 1H), 8.38

10 (dd, 1H,J=6.1, 2.4 Hz), 8.14-8.20 (m, 1H), 7.98 (d, 1H, J= 1.9 Hz), 7.71 (d, 1H, J
- =1.8Hz),7.62(t, 1H,J=9.1 Hz), 1.69 (s, 6H). MS (ESI) m/z 373, 375 [M - H]".

EXAMPLE 126
6-(3-Bromophenyl)-1,4,4-trimethyl-1,4-dihydro-2H-3.1-benzoxazin-2-one

15 To a solution of 6-(3-bromopheny!l)-4,4-dimethyl-1,4-dihydro-2H-3,1-
benzoxazin-2-one (1g, 3.0 mmol) in anhydrous DMF was added, at rt under a blanket
of nitrogen, sodium hydride (60% in mineral oil, 0.24g, 6.0 mmol). After stirring for
20 minutes, the reaction solution was treated with iodomethane and stirred for 1.5
hours. The mixture was poured into a saturated aqueous ammonium sulfate solution

20 (40 mL) and ethyl acetate (40 mL) was added. The organic layer was separated,
dried (MgSO,), and evaporated to yield 6-(3-bromophenyl)-1,4,4-trimethyl-1,4-
dihydro-2H-3,1-benzoxazin-2-one as off-white solid (0.75g, 72%): mp 142-143 °C;
'H-NMR (DMSO-d,) 8 7.93 (s, 1H), 7.71 (m, 1H), 7.65 (s, 1H), 7.55 (d, 1H, J=8.0
Hz), 7.42 (t 1H, J=7.7 Hz), 7.18 (d, 1H, J = 8.4 Hz), 3.35 (s, 3H), 1.67 (s, 6H). MS

25  (ESI) m/z 368, 370 [M + NaJ".

EXAMPLE 127
6-(3-Fluorophenyl)-4-methyl-1,4-dihvdro-2H-3,1-benzoxazin-2-one
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in anhydrous THF (100 mL) was treated drop wise at rt under nitrogen with
5  methylmagnesium bromide (3.0 M in ether, 21 mL, 63 mmol). After addition, the
reaction mixture was heated at gentle reflux for 1.5 hours, cooled to rt, and treated
with 3N aqueous hydrogen chloride solution (30 mL). The mixture was heated at
reflux for 3 hours, cooled to ambient temperature, and adjusted to pH 5-6 by addition
of a saturated aqueous sodium carbonate solution. Ethyl acetate (100 mL) was
10  added, organic layer was separated and aqueous layer was extracted with ethyl
acetate (3x50 mL). The combined organic layers were dried (MgSO,) and
evaporated. The residue was purified by a silica gel column chromatography
(hexane:ethyl acetate/3:1) to afford 1-(4-amino-3'-fluoro[1,1'-biphenyl]}-3-yl)ethanone
(3.1g, 43%): mp 156-157°C.

15 A solution of 1-(4-amino-3'-fluoro[1,1'-biphenyl]-3-yl)ethanone (3g, 13
mmol) in anhydrous methanol (60 mL) was treated at rt under nitrogen with sodium
borohydride in a portion wise manner. After addition, the reaction mixture was
stirred for 4 hours, treated with a saturated aqueous ammonium sulfate solution (50
mL) and ethyl acetate (100 mL). The organic layer was separated, dried (MgSO,)

20  and evaporated. The residue was purified on a silica gel column chromatography
(hexane:ethyl acetate/3:1) to yield 1-(4-amino-3'-fluoro[1,1'-biphenyl1]-3-yl)ethanol as
a white solid (2g, 67%): mp 136-137 °C.

A mixture of above alcohol (0.2g, 0.87 mmol) and triphosgene in anhydrous
THF (20 mL) was stirred at rt under nitrogen. After 15 minutes, the mixture was
25  treated with a saturated aqueous sodium bicarbonate solution (30 mL) and ethy!l
acetate (40 mL). The organic layer was separated, dried (MgSO,), and evaporated to
give 6-(3-fluorophenyl)-4-methyl-1,4-dihydro-2H-3,1-benzoxazin-2-one as a white
solid (0.18g, 81%): mp 160-161 °C; 'H-NMR (DMSO-d;) 5 10.31 (s, 1H), 7.62 (dd,
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5 EXAMPLE 128

3-(4,4-Dimethyl-8-methoxy-2-ox0-1.,4-dihydro-2H-3,1-benzoxazin-6-yl)-5-

fluorobenzonitrile

To a solution of 2-amino-3-methoxybenzoic acid (5g, 30 mmol) in anhydrous

THF (100 mL) was added at ambient temperature under a blanket of nitrogen

10 methylmagnesium bromide (3.0 M in THF, 50 mL, 150 mmol). The reaction mixture
was heated at 50 °C for 18 hours, cooled to t, and treated with a saturated aqueous
ammonium chloride solution (50 mL). Ethyl acetate (100 mL) was added and
organic layer was separated, dried (MgSO,), and evaporated. The residue was
dissolved in anhydrous THF (100 mL) and treated at ambient temperature under

15  nitrogen with 1,1°-carbonyldiimidazole (5.4g, 33 mmol). After 24 hours, the mixture
was quenched with 1N aqueous hydrogen chloride solution (30 mL). Ethyl acetate
(100 mL) was added, organic layer was separated, dried (MgSO,), and evaporated.
The residue was purified by a silica gel column chromatography (hexane:ethyl
acetate/3:1) to afford 8-methoxy-4,4-dimethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one

20  as white solid (3.5g, 56%): MS (ESI) m/z 208 [M + H]".

To a mixture of 8-methoxy-4,4-dimethyl-1,4-dihydro-2H-3, 1 -benzoxazin-2-
one (2.1g, 10.1 mmol), sodium acetate (1.5g, 18 mmol) in acetic acid (30 mL) was
added bromine (0.62 mL, 12 mmol) at ambient temperature. After 30 minutes, the
solution was treated with a concentrated ammonium hydroxide solution (50 mL).

25  The precipitate was collected on a filter and washed with water (3x20 mL) to yield 6-
bromo-8-methoxy-4,4-dimethyl-1,4-dihydro-2H-3, 1-benzoxazin-2-one (2.7g, 93%)
as off-white solid: MS (ESI) m/z 286, 288 [M + HJ".
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10M MPZ}A <H%ismﬁﬂe%§l&)h$s$ﬁﬁ{@9- @rro%ene]palladium (II) chloride (1:1 complex with

10  methylene chloride, 0.5g, 0.6 mmol), and sodium carbonate (2g, 19 mmol) in water

(10 mL). The resulted solution was heated at 85 °C for 3 hours under a blanket of
nitrogen, cooled to rt, and treated with brine (50 mL). Ethyl acetate (100 mL) was
added, organic layer was separated, dried (MgSO,), and evaporated. The residue was
purified by a flash silica gel column chromatography (THF:hexane/2:3) to yield 3-

15 (4,4-dimethyl-8-methoxy-2-oxo-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-5-
fluorobenzonitrile as a white solia (0.6g, 33%): mp 252-253 °C; '"H-NMR (DMSO-
d) § 9.76 (s, 1H), 8.21 (s, 1H), 8.07 (d, 1H, J = 10.6 Hz), 7.82 (m,1H), 7.39 (s 1H),
7.36 (s, 1H), 3.93 (s, 3H), 1.66 (s, 6H). MS (ESI) m/z 325 [M - HJ.

20 EXAMPLE 129
3-(4,4-Dimethyl-8-hydroxy-2-o0x0-1,4-dihydro-2H-3,1-benzoxazin-6-yl)-5-

fluorobenzonitrile
A mixture of 3-(4,4-dimethyl-8-methoxy-2-oxo0-1,4-dihydro-2H-3, 1-
benzoxazin-6-yl)-5-fluorobenzonitrile (0.1g, 0.31 mmol), Lithium iodide (0.3g, 2.24
25  mmol) in 2,4,6-collidine was heated at reflux under nitroéen for S hours. The solvent
was removed in vacuo and the residue was taken in a mixture of brine (10 mL) and
ethyl acetate (30 mL). The organic layer was separated, dried (MgSO,), and
evaporated. The resultant residue was purified on a silica gel column

chromatography (hexane:ethyl acetate/1:1) to give the title compound as white plates
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5 EXAMPLE 130
6-12,3-Diﬂuoro-phenyl_)-4,4-dimethyl-1 ,4-dihydro-benzo[d][1,3]oxazin-2-one

Prepared according to procedure B from (1,4-dihydro-4,4-dimethyl-2-oxo0-2H-
3,1-benzoxazin-6-yl)boronic acid and 2,3-difluorobenzyltriflate. A yellow solid: mp
166-167 °C; 'H-NMR (DMSO-dg) 6 10.4 (s, 1H), 7.5-7.2 (m, 5H), 7.0 (m, 1H), 1.7

10 (s, 6H), MS (EI) m/z 289 ([M+HT"); Anal. Calc. For C,6H,,F2NO C, 66.43, H,
4.53, N, 4.84. Found: C, 66.15, H, 4.37, N, 4.64.

EXAMPLE 131
3-(1-Ethyl-4,4-dimethyl-2-0x0-1,4-dihydroe-2H-benzo[d][1,3]oxazin-6-y1)-5-

15  fluoro-benzonitrile

Prepared according to the procedure for example 125 from 3-(4,4-dimethyl-2-
oxo-1,4-dihydro-2H-benzo[d][1,3Joxazin-6-yl)-5-fluoro-benzonitrile. A white solid:
mp 154-155 °C; '"H-NMR (DMSO0-d,) § 8.17 (s, 1H), 8.03 (d, 1H, J = 10.5 Hz), 7.84-
7.77 (m, 3H), 7.27 (d, 1H, J = 8.54 Hz), 3.97 (q, 2H, ] = 6.89 Hz), 1.67 (s, 6H) 1.21
20 (t, 3H, J = 6.95 Hz); MS (EI) m/z 324 ([M + H]"); Anal. Calc. For C,;H,,;FN,0,: C,
70.36, H, 5.28, N, 8.64. Found: C, 70.33, H, 5.51, N, 8.48.

EXAMPLE 132 y
[6-(4,4-dimethyl-2-0x0-1,4-dihydro-2H-3,1-benzoxazin-6-yl)pyridin-2-

25  yllacetonitrile

Prepared according to procedure B from (1,4-dihydro-4,4-dimethyl-2-oxo-2H-

3,1-benzoxazin-6-yl)boronic acid and (6-bromo-2-pyridyl)acetonitrile (J. Org. Chem.
1988, 53, 786-790). An off-white solid, mp 210-212.5 °C. '"H NMR (DMSO0-dy)
[11.68 (s, 6 H), 4.27 (s, 2 H), 7.00 (d, 1 H, /=83 Hz), 734 (d, 1 H, J = 7.1 Hz),
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5 EXAMPLE 133
3-(4,4-Dimethyl-2-0x0-1.4-dihydro-2H-benzo[d][1,3]-0xazin-6-yl)-5-fluore-

phenylacetonitrile

To a solution of 3-bromo-5-fluorobenzaldehyde(22.25g, 0.11 mole) in
methanol at rt was added NaBH,,(2.07g, 0.055 mole) stirred at rt for 2 hr. The

10 reaction was quenched with H,0, and concentrated. The residue was diluted with
diethyl ether, washed with 1 N HCI, brine, dried over MgSO,, concentrated. 3-
Bromo-5-fluorobenzyl alcohol as a colorless oil was collected (14.6 g, 65%). 'H
NMR (DMSO-dy) O 4.50 (m, 2H), 5.44(t, 3H, J = 5.93 Hz), 7.16 (dd, 1H, J= 1.09,
8.79Hz), 7.36( s, 1H), 7.38 (dd, 1H, J=2.99, 6.15Hz); Anal. Calc. For C,H,Br,FO:

15. C,41.01, H, 2.95 . Found: C, 41.30, H, 3.01.

To a solution of 3-Bromo-5-fluorobenzyl alcohol (2.3g, 0.011 mole) in
CH,Cl, (15mL) was added 12.4mL of 1.0M PBr, (3.33g, 0.0123 mole) in CH,CL,,
stirred for 3 hr, diluted with ether (100mL), washed with H,0 (50ml,3X), dried over
MgSO,,, concentrated. Purified by column chromatography using 1:9 ethyl

20 acetate/hexane as an eluant solvent system. 3-Bromo-5-fluorobenzyl bromide as a
white crystalline material was obtained, mp 41-43°C. 'H NMR (DMSO-d,) O 4.69 (
s, 2H), 7.52( d, 1H, J = 1.76Hz) 7.54(d, 1H, J = 1.91 Hz), 7.56( s, 1H); MS( ED):
M+. m/z 266 ; Anal. Calc. For C;HBr,F: C, 31.38, H, 1.88. Found: C, 31.75, H,
1.78.

25 To a solution of 3-bromo-5-flucrobenzyl bromide (3.2g, 0.0112 mole) in 1,4-
dioxane (20mL) was added a solution of KCN (0.82g, 0.013 mole) in H,0 (5mL) and
EtOH (5mL), refluxed for 2 hours. Extracted with ether, washed with brine, dried
over MgSO,, concentrated. ~ Column chromatography using hexane/ethyl acetate
(19:1). 3-Bromo-5-fluorophenylacetonitrile obtained was a colorless oil: 'H NMR
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y& 10% () - 56984 i) =NIRMYE 8 o) 78BL 0.26), 7.52-7.62(m, 3H), 10.37( s, 1H); Ms(
EI) (M-H) m/z 309; Anal. Calcd. For C,H,;FN,0,: C, 69.67, H, 4.87, N, 9.03.
10  Found: C, 69.78, H, 4.97, N, 8.36.

EXAMPLE 134
3-(4,4-Dimethyl-2-0xo0-1,4-dihydro-2H-benzo[d][1,3]-0xazin-6-yI)-4-fluoro-

phenylacetonitrile

15 To a solution of 5-bromo-2-fluorotoluene (15g, 0.079 mole) in CCl, (150mL)
was added NBS (14.2g, 0.080 mole). The resulting reaction solution was heated
under reflux with the starting material being completely consumed within 2 hr. CCl,
was removed under reduced pressure and the residue was diluted dissolved in ether,
washed with brine (3X), dried over MgSO,, concentrated. Chromatographed/hexane

20  yielded 5-bromo-2-fluorobenzyl bromide. The product was immediately used for the
reaction below.

5-Bromo-2-fluorobenzy! bromide (8.0g, 0.03 mole) was dissolved in 1,4-
Dioxahe (60mL) and added to a solution of KCN (2.04g, 0.031 mole) in H,0 (
20mL) and ethanol ( 20mL). The resulting mixture was heated under reflux for 5 h.

25  After cooling to rt, the product was extracted with ether (200mL), washed with
brine, dried over MgSO,, concentrated. Crystallized from ether/hexane to give 5-
bromo-2-fluorophenylacetonitrile as a white crystalline material (5.6g, 88%): .mp 55-
58°C; 'H NMR (DMSO-d,) O 4.07 (s, 2H), 7.29(t, 1H,J= 9.23Hz), 7.60-7.69( m,
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y 10%%1& l‘ifle compound was prepared from 5-Bromo-2-fluorophenylacetonitrile
and ( 1,4-dihydro-4,4-dimethyl-2-0x0-2H-3,1-benzoxaxin-6-yl)boronic acid. White
5  solid; mp 184-187°C; '"H NMR (DMSO-d,) O 1.67 (s, 6H), 4.11(’s, 2H ), 6.98(d,
1H, J= 8.92Hz), 7.36(t, |H, J=9.13 Hz) 7.54 ( d, 2H, J= 7.91 Hz), 7.67-7.75( m,
2H), 10.37( s, 1H); MS(EI) (M-H) m/z 309; Anal. Calc. For C,;H,;FN,0, : C,
69.67, H, 4.87, N, 9.03. Found: C, 68.71, H, 4.80, N, 8.54.

10 EXAMPLE 135
4-(4,4-Dimethyl-2-o0x0-1,4-dihydro-2H-benzo|d][1,3] oxazin-6-yl)-2-

fluorophenylacetonitrile

Prepared according to procedure B from 4-bromo-2-fluorophenylacetonitrile
(T. Alessi A.H.P. US Patent No: 4895862) and (1,4-dihydro-4,4-dimethyl-2-oxo-2H-
15 3,1-benzoxazin-6-y])boronié acid. A grey solid; mp 253-256°C '"HNMR(DMSO-
d6)d 10.35 (s,1H) 7.67 -7.49(m,5H), 6.97(d,1H;J/=8.6Hz) 4.09 (s,2H) 1.67(s, 6H);
MS [M-H] m/z 309. Anal. Calc. For C;4H,;N,FO,. 0.15H20: C,69.07, H, 4.93, N,
8.95. Found C,69.27, H 5.05, N, 8.50

20 EXAMPLE 136
2-(4,4-Dimethyvl 2- oxo-1,4-dihydro-2H-benzo[d}{1,3]-0xazin-6-

yl)phenylacetonitrile

Prepared according to procedure B from 2- bromophenylacetonitrile and (1,
4-dihydro-4,4-dimethyl-2-oxo- 2H-3,1-benzoxazin-6-yl)boronic acid. White solid ;
25  mp 176-179°C; 'H-NMR (DMSO-d6), & 10.31 (s, 1H), 7.53 (m, 1H), 7.48(m,2H),
7.22-7.32(m,3H), 6.98(d,1H; J=8.0 Hz), 3.90(s,2H), 1.64(s,6H). MS ()APCI
[M+H]"m/z =293. Anal. Caic. For CH,(N,0,: C, 73.95, H, 3.52, N, 9.58. Found:
C,73.51, H, 5.70, N, 9.39,
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d1hydro-4 4-dimethyl-2-oxo- 2H-3,1-benzoxazin-6-yl)boronic acid. White solid: mp
210-211°C 'H-NMR (DMSO-d6), 5 10.27(s,1H), 7.52-7.60 (m,3H), 7.45(d,1H,
J=8.6 Hz), 7.22 (t, 1H; J=8.9 Hz), 6.94(d,1H, J=8.8 Hz), 3.87(s,3H), 1.66(s, 6H).
MS [M-H}m/z = 300. _ Anal. Calc. For C,,H,;FNO;: C, 67.76, H, 5.35, N, 4.65.
Found: C,67.88, H,5.39, N, 4.70.

20
EXAMPLE 139
3-(4.4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d}[1,3]-0xazin-6-

yl)phenylacetonitrile

Prepared according to the procedure B from 3-bromophei1ylacetonitd]e and
25 (1,4-dihydro-4,4-dimethyl-2-ox0-2H-3,1- 6-yl)boronic acid. White solid: mp 188-
190°C. 'H-NMR (DMSO0-d6) & 10.33(s, 1H), 7.62(m, 2H), 7.55 (m, 2H), 7.48 (d, 1H
J=8.00 Hz), 7.33 (d, 1H, J=7.57THz), 6.99 (d,1H, J=8.81 Hz) 4.09 (s, 2H), 1.67 (s,
6H); MS m/z 291(M-H). Anal. Calc.For CsH(N,0,)2.0.3 H20: C,72.61, H, 5.62, N,
9.41. Found: C, 73.00, H,5.43, N, 8.81
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| SSTTTTTTU~_ @ ! 8! 109%V&’ () - YLO%VE' ()- 10M 10M 10M 3109V () -

L& 109 ()-3) 109%VE () - UU@/\/\/\/\/\z[<~l@Amm%m ()- 109V () - 10%\/& ()-19Y

I d

109& () -!9Y , LOJAVE:
10%&'8 vww%é?,\fw t“}" ISTEN
#s 109! ()beh?a:eilﬂ%&(;l}é@%c;eYl\/gdlYIB OZA%/'[V}[& }[<1@E+310w& )
 100xE (§)é- omer eI pecsrdipg EqHf?@ﬂd@(gi@waémow&n@w@@nam@@m&' ()-¥ &

: Y
55, 100 1k (| 1T Ha A bl 2, BIMbRORE et e 90 B )1 e
bdbebf bkb| qf2#41C (e HISMRAINMSO-d6) 5 10. 28(s broad 1H), 8.07(s,1H), 7.9(d, 1H,
J=1.80 Hz), 7.78 (d, 1H J=7.86Hz2), 7.64 (t, 1H, J=7.79 Hz), 7,59 (m, 2H ), 7.42(s,
broad 2H), 7.02(d, 1H, J = 8.86Hz), 1.68(s, 6H); MS m/z 331(M-+H). Anal. Calc.For
10 CyH,N,0,8): C,57.82, H, 4.85, N, 8.43. Found: C, 57.49, H,5.08, N, 8.05.

B ()-18s 1096{s{& ()-

EXAMPLE 141
5-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]-0xazin-6-y)-thiophene-2-

sulfonamide

15 Prepared according to procedure B from 5-bromothiophene-2-sulphonamide
and (1,4-dihydro-4,4-dimethyl-2-ox0-2H-3,1- 6-yl)boronic acid. White solid: mp
258-260°C, 'H-NMR (DMS0-d6) § 10.41(s,1H), 7.71(s,2H), 7.58(m,2H), 7.52(d, 1H,
J=3.9Hz), 7.48(d, 1H J=8.16'Hi), 6.95(d, 1H J=8.16), 1.66(s,6H); MS m/z 337(M-H).
Anal. Cale. For C.H,N,0,8,): C,49.69, H, 4.17, N, 8.28. Found: C, 49.90, H, 4.28,

20 N, 8.12.

EXAMPLE 142
6-(6-Amino-pyridin-3-yl)-4,4-dimethyl-1,4-dihydro-benzo [d][1,3]oxazine-2-one

Prepared according to procedure B from 2-amino-5-bromopyridine and (1,4-
25  dihydro-4,4-dimethyl-2-ox0-2H-3,1- 6-yl)boronic acid. White crystals, mp 257-
259°C. 'H-NMR (DMSO-d6) & 10.20 (S,1H), 8.22 (d,1H, J=2.38 Hz) 7.69,7.66 (dd,
1H, J/=2.5, 2.5 Hz), 7.42 (m,2H), 6.89 (d,1H, J=8.8Hz), 6.49(d,1H, J=8.64Hz), 6.02
(s,2H), 1.64 (s,6H); MS m/z 269 M+. Anal. Calcd. For CisH,sN,0, .17 H20: C,
66.15, H, 5.68, N, 15.43. Found: C, 66.10, H,5.81, N, 15.02.
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10\ 10\ 10\ @3l 10% & ()- @10% & ()-,L010% & ()-tj ]kl | mX6bC!
101 6! 100 ()-G @' 10%&' ()-!; !10%& ()-! !10%m& ()-! !10%j& ()-F

109’ () - | m&noookooa?bC! .

10! 6! P) 10%&' () - 3) 1098 () - 3SY( 1?%%;{(1‘)(3)?0%?“%@ ;{! égoo/f;b(kz)k& ( o

10% ((yq)& ( ib%}% %’ﬁt@df%‘g‘t_‘%\{'ﬁ‘fgﬁ'—ﬂ) A4 o metntr - 24 Yaihyaro - beusold] [ 19
loxazin—2-one

5 Prepared according to procedure B from 4,4-dimethyl 2 oxo -1, 4 - dihydro 2

H - benzo [d] [ 1,3 ] oxazine -6- boronic acid and 3-bromo-5-diethoxymeyhy! furan,
A brown gum: '"H NMR (DMSO--d6 ) 810.2 (s, 1H), 8.12(s, 1H), 7.54-7.49 (m, 2H),
6.93-6.88(m, 2H), 5.56(s, 1H), 3.60-3.38(m, 4H), 1.67(s ,6H), 1.2-1.14 (m, 6H). .MS
(ESI) m/z 344 [M-HJ. Anal. Calcd. For C,,H,,NO,1/2 H,0: C, 64.39; H, 6.77; N,

10 3.95. Found C, 64.90; H, 6.79; N, 3.78.

EXAMPLE 144
4-(4,4-Dimethyl-2-0x0-1,4-dihydre-2H-benzo|d] [1,3] oxazin-6-yl)-furan-2-

carbaldehyde
A solution of 6-(5-diethoxymethyl-furan-3-y1)-4,4-dimethyl-1,4-dihydro-

15 benzo[d] [1,3] oxazin-2-one (1.1g, 3 mmol) was stiﬁed in THF (20 mL) and 2N HCI
(2 mL) for 1 hour. The crystalline product was filtered and dried (0.52 g, 69%): mp
262-263 °C; '"H NMR ( DMSO-d,) § 10.3 (s, 1H ), 9.65 (s, 1H ), 8.59 (s, 1H), 8.04
(s,1H), 7.65-7.64 (d, 1H, J = 1.5 Hz),7.61-7.60 (d, 1H, J = 1.8 Hz), 7.59-7.58 «,
1H, J = 1.8 Hz), 6.94-6.91 (d, 1H, J = 8.2 Hz), 1.65 (s, 6H). .MS (ESI) m/z 270 [M-

20 HJ. |

EXAMPLE 145
4-(1,4-Dihydro-4,4-dimethyl-2-0x0-2H-3,1-benzoxazin-6-yl)-2-

furancarboxaldehyde oxime
25 A mixture of 4-(4,4-dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]Joxazin-6-
yl)-furan-2-carbaldehyde (2.7 g,10mmol), hydroxylamine hydrochloride (0.75 G,10.6

mmol) and sodium acetate ( 0.87 g, 10.6 mmol) was heated at reflux in 80% ethanol
(25 mL ) for 2 hours. The title compound crystallized from the cooled reaction
mixture as tan crystals (1.5g, 52.4%): mp 236-238°C. 'H NMR (DMSO-dg) 8 11.97(s,
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10  intended to fall within the scope of the appended claims.
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5  wherein:
R! and R? are independent substituents selected from the group consisting of H,
C, to Cs alkyl, substituted C; to C¢ alkyl, C, to C¢ alkenyl, substituted C; to Cs alkenyl,
C, to C¢ alkynyl, substituted C; to Cg alkynyl, C; to Cg cycloalkyl, substituted Cs to Cg
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, CORA?, and
10 NRPCORY
or R! and R? are fused to form a ring selected from the group consisting of a), b),
and ¢):
a) a carbon-based 3 to 8 membered saturated spirocyclic ring;
b) a carbon-based 3 to 8 membered spirocyclic ring having one or more
15  carbon-carbon double bonds;
c) a 3 to 8 membered heterocyclic ring having in its backbone one to three
heteroatoms selected from the group consisting of O, S and N;
the rings of a), b), and c) being optionally substituted by from 1 to 4 groups
selected from the group consisting of fluorine, C; to Cs alkyl, C; to Cs alkoxy, C; to Cs

20  thioalkyl, CFs, OH, CN, NH,, NH(C, to Cs alkyl), and N(C; to Cs alkyl)y;
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(
100 1f 1 98" 10%&' ().-4 9DzX9uV4I 11 @9d.0% -TH#109R () -
5 ) l H, OH, NH,, C, to@(336 alkyl, SL(lt)>st1tute(iL 81 to ((32 all%yl, Cs to Cg alkenyl,

substituted C; to C¢ alkenyl, alkynyl, substituted alkynyl, or CORC;

RCis H, C, to C4 alkyl, substituted C; to Cy4 alkyl, aryl, substituted aryl, C; to C4
alkoxy, substituted C, to C4 alkoxy, C; to C4 aminoalkyl, or substituted C; to C4
aminoalkyl;

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

alkoxy, substituted C; to Cs alkoxy, amino, 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:
XN |
e,

wherein:
X is selected from the group consisting of halogen, CN, C, to Cs alkyl,
substituted C; to Cs alkyl, C; to C; alkoxy, substituted C; to C; alkoxy, C; to Cs
20 thioalkoxy, substituted C, to C; thioalkoxy, amino, C; to Cs 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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/110 ) 10 l_llgLH(,)Cl to Cj alkyl, or substituted C, to C; alkyl;

5 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; 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,,
amino, C; to C; alkyl, and C, to C; alkoxy;
with the proviso that when R’ is the five membered ring having in its
backbone two NR® heteroatoms, R' and R? are not both H; and
with the proviso that when R’ is a five-membered ring having in its
15  backbone one NR® heteroatom, and wherein R’ is attached at the two position on said
ring, there is no CN substituent in the five position on said ring;
R®is H or C; to Cs alkyl;
with the proviso that when R’ is the benzene ring a) substituted with one or two
substituents or the 5 or 6 membered ring b) having in its backbone 1, 2, or 3
20  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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substituents or the 5 or 6 membered ring b) having in its backbone 1, 2, or 3
5 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;

or pharmaceutically acceptable salt thereof.

10 2. A compound of the formula:

R R?
T 9
(P

R* |'Qa

R5

wherein:
R' and R? are fused to form a ring selected from the group consisting of a), b),
and c):
15 a) a carbon-based 3 to 8 membered saturated spirocyclic ring;
b) a carbon-based 3 to 8 membered spirocyclic ring having one or more
carbon-carbon double bonds;
c) a 3 to 8 membered heterocyclic ring having in its backbone one to three

heteroatoms selected from the group consisting of O, S and N;
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10" & 10%& (phivaticy B €F; JGRECN), NEBPNH(C, to Cs alkyl), and N(C; to Cs alkyl);
R?is H, OH, NH,, C, to Cg alkyl, substituted C; to Cs alkyl, C; to Cs alkenyl,
5  substituted Cs to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

RCisH, C; to Cs alkyl, substituted C; to C4 alkyl, aryl, substituted aryl, C; to C4
alkoxy, substituted C; to C4 alkoxy, C; to C4 aminoalkyl, or substituted C; to Cy4
aminoalkyl,

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

10  alkoxy, substituted C, to Cs alkoxy, amino, C; to C¢ aminoalkyl, or substituted C; to Cs

aminoalkyl;
R’ is (i) or (ii):
(1) a substituted benzene ring containing the substituents X, Y and Z as
shown below:
Y,
o
\);
15
wherein:

X is selected from the group consisting of halogen, CN, C; to Cs alkyl,
substituted C; to C; alkyl, C, to C; alkoxy, substituted C, to C; alkoxy, C; to C;
thioalkoxy, substituted C, to C; thioalkoxy, amino, C; to C; aminoalkyl, substituted C;
20 to C; aminoalkyl, NO,, C; to C; perfluoroalkyl, 5 membered heterocyclic ring

containing in its backbone 1 to 3 heteroatoms, COR®, OCORP®, and NR*CORP;
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Q6 0! & 100& ()-" !9 & 100& ()-"!!8& 10%& ()- '] 4-\1& 15Wc

Qb &1 10%& () - ! & 109%R Y i5-H,G!to CYRIKy), subRIGOAE: (9 C; Alkg), ByBub3tititel AB4) | & 15!
& 109%& ()- 11 & 10%& ()- !1& 100%& ()- 1" 1 & 10%& ()- 1 I &' 10%& ()- ! & 10%& ()
- Inl/~\1 &30, (a]kox\&' s%'b@tﬂ%(&d(()rto Clalikd %g C)o Cs&hﬂ;ﬂ&éﬂcﬁ) or subMitGited C, to

Q6! & 109%& ()- I'rUB~11& & 10%& ()- !& 10% ()-

Q0 & 10%& (Q)- 'g?é‘l '()-" 1&110%&()- 'j4\'5\/\ﬁrc

Q% & 109& (V- & ()-"18& 109 ()- ! & 109& ()- !!& 109& ()- !j M! & 109%&

1R 109 ()-8l 1 81109 % 109&" ()- 118 100
2 e e 10%%)()- R S (t?dﬁlﬁyk%é‘é}%ii&#e é’lg%@gﬂ i 100 0- S

+ B i A& 109 ()-)! 10% -0 109" () -

Q(’:/é IQ:&I Iéo/& ()-"11 &I( %_@@&m%% arg i g}gq)ngga &gqj@wng( s)elqc@gc?ﬁé)m the group consisting
QA& 10%& ()-"!'& 10%&R' ()-"!1& 109%&' ()-"!!1& 10%&' ()-"!/0789:

i L& 109%& ()of‘H,MIgm@*I(NOz,I@ItQ@x&ll(oyy, Cto1@xoatkyl) and @ tmc@/f&hi(o)alkbxy;&rlocy&' ()-
18109 ()1

<?@BCNQA&! 109&! 10%& ()- ! & 109%& ()- ! & 100& ()- ! & 10%& ()- !!& 10%& ()- !
5Wc QB CDEFGA TrP. & ! & 109&' ()- ! ' & 10%&' ()-"!& 10%& ()-"!5Wc

QA (& 10%& ()-° '(ﬁ} 10%B64d or i’ M@hﬁ)@ﬁe&% hlaolﬁ% if )ts bﬁ&%ﬁﬁel 2,0r3 heteroatoms
QA& 109%& ()- !+ & 109%& ()- !'! & 10%& - 1'ef'st uvw L& 10 e&

5 100 L 00 ey AN a&]ﬁwﬂﬁ@@%@%@&% &,

+ *1 1 &l 0, -1 &l 0, | &I 0

Q(’:/é %‘Ill og: P 1& e_:%)gp/?@& 2116&&? 18 é&]géeed (gqo%& 0/& ons1pt5%%f H, halogen, CN, NO,,
Q’/d&'loo/&()- 1 & 109%&' () - '&'10%&(1- '&'10%&()- | XVAL L1 & 109& ()-"!! &l 10%
& ()-"118& 13@%9,@1.tm03 lmmd((il to s @lkoayg' ()-"118& 109 ()- ! nQ4! ! & 109&' () -

| &1 109& ()~ 11 &I 109%& ()- ! & 10%& ()- 1 & 109 ()- ! 5Wc

QA nK) ! 1 & 109& (B%is H ol 1109 alfyl; |~ 1 & 109& ()- " !! 5Wc

Q% & 109 ()- ' & 109%& ()- ! xBY%&! 109%& ()- ! 5Wc

QA ! & 10%& dr)pharmdc8itidd 'aéaepidblsﬁdamﬂ(&'e&ﬂ -THT&N 109 () - !

i L& 109 ()- ! 5Wel 10%&' {)- & 10%& ()- ! & 100 ()- ! & 10%& ()- !!& 10%& ()-
1 & 109&' ()-"!1cG8 109%& ()-"!5@0%Q s& ()-' @0%Q s& ()- 10 10

10& 109%&' ()-"!5Wc QB & /9 /G& 1/Kq

@O%Q_Ilé& ()-@oysQ Sﬁc&%p%cf’/g’f%é%xﬁm @0%Q s& ()- @0¥%sqQ s& ()-

<1 JKLpTG&! 1/ Kq
@0%Q s& ()-@0%Q s& ()-@A0%sQs& ()-A0%Q s&

@0%Q s& () - ‘V@O%; .
() - LMNQ ost J4GE! 1 1s& ()-@0%Q s& ()-A0%Q s& ()-@A0%sQ s& ()-@o%

sQs& ()- /KB
(Ao
R* L3
R
I
wherein:

R! and R? are independent substituents selected from the group consisting of H,
Ci to Cs alkyl, substituted C; to Cg alkyl, C; to Ce alkenyl, substituted C, to Cs alkenyl,

20  C;to Cg alkynyl, substituted C; to Cg alkynyl, C; to Cs cycloalkyl, substituted C; to Cg



S{| WG 1/ @0%Q s& ()-@0%Q s& ()-Ao0¥%sQ s& ()-A0%Q s& ()-/Kq
@0%Qs& ()-|\ <& 1/ @0%Q s& ()- A0%Q s& ()-A0o¥%sQ s& ()-/Kqg
@0%Q s& ()-A0Y%Q s& ()-0S7TG! 1/ @0%Q s& ()-@0%sQ s& ()-/Kq
@0%Q s& ()-@A0%sQs& ()-@0%sQs& ()-[; & 1/ @0%sQ s& ()-/Kq
@0%Q s& ()-@A0%Q s& ()- @A0%sQ s& ()-@A0%sQ s& ()-_/ & 1/Kq
@0%Q s& ()-@0%Q s& ()-@0%Q s& ()=-dhwsQ s& ()- @0¥%Q s& ()-pTG& 1/ Kq
@O%;Q S& ()-%A0%Q s& ()-@0%Q s& ()-@o¥%sQ s& ()-aovwsqQ s& ()-@A@0¥%sQ s&
() cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR#, and
1TAGR! 1/ @0%Q s& () - @0%Q s& () - @0%Q s& () - @0%Q s& () - @O%BQ s& ()-
/Kq ) * - 2EXg8REBRY/ @ 0% Q s& ()-@0%Q s& ()- A0%Q s& ()-@a0%Q s& ()-/Kg
@o0¥%sQ s& () - KNTUVW‘SV\ZZG&I 1/ @0%Q s& ()-@0%Q s& ()-@o¥%sQ s& ()-/Kqg

@0ed 30 (- @heerEs “%%%‘?}23“’%@%@*? Sarek, 5@%@;@@&/@
%8428 e E k %osﬁ%tg%d}g\ t%g/ gic %%@%ﬁ%@@ ‘8 ‘%%‘5‘}&%‘?20 0058l 1/ @0

% Kq
@0%Q $& @EMEAEQ s& ()- @0%Q s& () - @0%Q s& () - @0%Q s& ()- @A0%Q s&
()-tT4G 1/ @0%Q s& ()- @0%Q s& ()- @0%sQ s& (2( @0%Q s& ()-@0%Q s& ()
STKg WW G8! 1/ @ (RGIOHs &1 (1) Canbiog or sebstijuted OpteEsakyl) - @096 Q s& () -/ Kq
@0%Q s& ()-|\ <& 1/ @0%Q s& ()-@0%Q s& ()-A0%Q s& ()-/Kqg
@0%Q s& () - GOSN OH, NS UEd T dkole@stifitéd € GOOEAkHICE Jo Cialkenyl,
@O0%Q s& ()-A0¥%Q s& ()-@0%Qs& ()-[?G 1/ @0%Q s& ()-/Kqg
@0%Q s& (gpd¥s §§C§ an@fﬁ‘yﬁgﬁ% sﬁ.lbst@@%gyﬁg by cORG45_/ G& 1/ Kq

@0%Q s& ()-@0%sQ ) - @0%Q s& ()- @0%Q s& () - @O%Q s& ()-5671 JKLpTG
& 1/ K

Gl 0 A I U 2 B
R L R Bl bS5 o

10%/& ()- 10|A|010|A|10|A| W1 10% " & ()-4 @1 10%& ()-4NQ\[|[:vU4l/ @

@ 109%8&' () azr@l@lgdw& ()-@@10%& ()- @O0%W&R ()- @O0WR ()- @L0%W& ()-

[CL|[:vU4l/ @ @L0W& ()-z@y&@ 10%8& ()-y@ @ % 10%&' ()- @ 10W& ()- @f

| 1099& ()- @ 0%R i¢ i, hploliw TN, INQS 1H ® @ k§kaulsritwe@ € i00p/alky) C; to Cs

@&010%&' ()- @.310%& ()- @-10%& ()-R|[:NA41/ 10 ° 10% ()- @ 10%

& ()- @n 10ioxfy) subSBrulddo@ t0)Cs AMox 308{%1& C) to @EHBORKYD) or sybstfutddONG4Y/ 10 @
()

.1 10%gg& () - @ 10%9&' ()- @@0%g& ()- @& 10%gg& ()- ! 10%& ()-
aminoalkyl;
15 R’ is a five or six membered ring having in its backbone 1, 2, or 3 heteroatoms

selected from the group consisting of SO and SO, and containing one or two
independent substituents selected from the group consisting of H, halogen, CN, NO,,
amino, C; to Cs alkyl, and C; to Cs alkoxy;

RéisHor C; to C3 alkyl,

20  or pharmaceutically acceptable salt thereof.



109& ()- !!1111 " yVel/ Y 109 ()-Y 109 ()- @ 109% ()-(10ggl0gglOgy @S
109%gg& () - @3F10%gg& ()-""9% ,"-"/"6"uYOovVel/ Y 10%& ()-Y 109& ()-)? \AgY
109& ()-Y 109 ()-Y 10%& ()-6"="D'K'L"N'U'uYOvV61l/ Y 10% ()-Y 10%& ()-)?
\AgY 109 ()-Y 109 ()-Y 109%& ()-U'\"c"j"k"l"n"uzovV6l/ 9 10% & ()-Y
109& ()-)? \AgY 109 ()-Y 109& ()-Y 109%& ()-n"""""##KkKvV6l/ 9 109%8f 10%
& ()- Sf 10% & ()- Sf 10% & ()- Sf 10%BI&)- Sf 10% & ()- 10%

& () - #H### # #-#2Z: vV61/ Sf 10% & ()- Sf 10% & ()- Sf 10% & ()- Sf 10%
& ()- St 10% & (4.- ) A gompourid ofdkefBmblN#zZ: vV61/ Sf 10% & ()- Sf 10%
& ()- Sf 10% & ()- Sf 10% & () -

RL. R?
79
LA

R* I|23

R5

wherein:

R' and R? are H;

5 R3 is H, OH, NH,, C; to Cg alkyl, substituted C, to Cs alkyl, C; to Cs alkenyl,
substituted C; to Cs alkenyl, alkynyl, substituted alkynyl, or CORS;

R¢isH, C;to Cs alkyl, substituted C,; to C4 alkyl, aryl, substituted aryl, C; to C4
alkoxy, substituted C; to C4 alkoxy, C; to C4 aminoalkyl, or substituted C, to C4
aminoalkyl;

10 R*isH, halogen, CN, NO,, C; to C¢ alkyl, substituted C; to C¢ alkyl, C; to Ce
alkoxy, substituted C; to C4 alkoxy, amino, C; to C¢ aminoalkyl, or substituted C; to Cg
aminoalkyl;

R’ is selected from the group consisting of (i), (ii), (iii), and (iv):

1) a substituted benzene ring containing the substituents X, Y and Z as

15 shown below:

wherein:
X is selected from the group consisting of halogen, CN, C, to Cs alkyl,

substituted C; to Cs alkyl, C; to C; alkoxy, substituted C; to C; alkoxy, C; to C;



S 10% & ()- )? gwue NHOHRQUWH] #c#i #2Z: vVv61l/ Sf 10% & ()- Sf 10% & ()- Sf
10% & ()- Sf 10% & ()- Sf 10% & ()- )? gwue i#j #l #r#x#~##zZ: vV6l/ St 10%
& ()- Sf 10% & ()- Sf 10% & ()- Sf 10% & ()- Sf 10% & ()- )? gwue
HHHSSORYXTVVEL/ ~ 109% 1& ()- 109%& ()- 1096/ S& ()- 109%\& ()-Sf 10%
& ()- )? gwe WR? @A B G'vWal/ 10% & ()- F10% & ()- LONNLONNLONN ~
109NN& ()-  10% & ()- 10% M & ()-''' €t{%B)|[:vUal/  10% & ()- &9S10%

& ()- 10% & ()-y | 10% & ()- &L0% & ()- F 10% & ()-5))" *t*1 +A | [: vU41/
&F10% & () thipalk6Ry, sitftityted C; talOPthialRoxy18n&; C) to A0mi&bglkyl, subkffted C,

1& ()-f ,,F--B....|[:-410 L3 10% & ()- 1t10% & ()- -!109d1& ()- :-!10%
& ()- ) 10%&ce hmn%%(kly@%r@g Ot C é’r‘fﬁb)oﬂ%@@é@mber%@%&eﬁ&cyclﬁc%ﬂg% & ( ) Z &
1091 & ()-7 10% & ()-g Yi0% & (J-10 10 Br#222222f F@10 6& ()-"

1096 6& () 0 E 2222222 <@,10
H3 <0 5%%%’(@%@1’ ohg 4oy elefgafite FORT OGgRe i T COR™:
2222222 D@10 #3" %6 ,6&
68 ()-" 10% 6& ()- 2%6‘?%{ 14@@(5‘%‘3’;"5“?%&%{%%@& (té E/@%&*“P% 43 1006
6& ()-" 10%3 6& ()-" 10% .6& ()-3333%8+313 ?@10 ., #" 10% 6&3&- 1096
6&' () - 00%1 e &s( %zcsubstltu te&?s(a} oxy,lﬁofe inoajkylgerxubstiopd £ 14@10  #"
10% 6& ()-" 10% 6& ()-" 10% 6& ()-" 109 6& ()-#3c < " 10%
6& ()-[ 3\ 3]1G38BBEAkEX710 310%#& ()-10 10 10 310% & ()- 0/10% & ()-f"
10% 6& ()-#3c < 3414KAMA)5Q6| [:eX710 | @10%H& ()-1 | @10% & ()-
T10%#& ()- F REisH, C, to Cs alkyl, or substituted C; to C; alkyl;
Y and Z are independent substituents selected from the group consisting
of H, halogen, CN, NO,, C, to Cs alkoxy, C; to Cs alkyl, and C,; to C; thioalkoxy;
10 (ii))  afive membered ring having in its backbone 1 or 3 heteroatoms selected
from the group consisting of O, S, and NR® and containing one or two independent
substituents selected from the group consisting of H, halogen, CN, NO,, amino, C; to C;
alkyl, and C, to Cs alkoxy,
(iii)  afive membered ring having in its backbone 2 heteroatoms selected from
15  the group consisting of O and S and containing one or two independent substituents
selected from the group consisting of H, halogen, CN, NO,, amino, C; to Cs alkyl, and
C to Cs alkoxy; and
(iv)  asix membered ring having in its backbone 1, 2, or 3 heteroatoms
selected from the group consisting of O, S, and NR® and containing one or two
20  independent substituents selected from the group consisting of H, halogen, CN, NO,,
amino, C, to Cs alkyl, and C, to Cs alkoxy;
R®is H or C, to Cs alkyl;

or pharmaceutically acceptable salt thereof.



109K#&' () - 109%#& ()- 10%#& ()-TQB-67b7777|[:eX710 $g 10%#& ()-1 $g
1098 ()- | @10%q& ()- | @10%9& ()- | @10%"& ()-

| @10%#&' ()-7V889:::::|0obU4l0 F10% & ()-101010 F+MB109%& ()-
F+MB1O%KK#K&' () - "~ F+MBLOWKRI K& ()- ) 10 & ()-:G:1;h;;<|[:bUs10 10%

& ()- F10% & ()- & 10% & ()- 10% & ()- F 10% & ()- &10%

& ()-<==>WV?[?| @U410 *ml0% ;& ()- -¥30% ;& ()- &10% ;& ()- !10%
& ()- 1109 ()- "110% & ()- [?\?c?2d?r?2w?z?dDbU410 *nml0% ;& ()- *nml0%
& ()- *ml0% ; &.()- ABarhpadidofths formutanl0% ; & ()- z???2?2?2??2gKbU410 *nil0%
& ()- *ml0% & ()- *ml0% ;& ()- *ml0% ;& ()- #3k*nl0% ;& ()-

V& ()- *nl0% ;& ()- *ml0% ;& ()- *ml0% & ()-
% & ()- #3k*ml0% ;& ()- *ml0% ;& ()- *nml0%
3??@ _?bUsl0 #* 0% ;& ()-

wherein:
R'isH;

5 R%is C, to Cg alkyl, substituted C; to Cs alkyl, C; to C¢ alkenyl, substituted C, to
Cs alkenyl, C, to Cg alkynyl, substituted C, to Cs alkynyl, Cs to Cs cycloalkyl,
substituted C; to Cg cycloalkyl, aryl, substituted aryl, heterocyclic, substituted
heterocyclic, CORA, or NRECORA;

R*isH, C, to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C, to C;

10  alkoxy, substituted C; to C; alkoxy, C; to C; aminoalkyl, or substituted C; to C;
aminoalkyl,

R® is H, C, to C; alkyl, or substituted C; to C3 alkyl;
R’ is H, OH, NH,, C,; to C¢ alkyl, substituted C, to C¢ alkyl, C; to C¢ alkenyl,
substituted C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

15 RCis H, C, to C4 alkyl, substituted C, to C, alkyl, aryl, substituted aryl, C, to Cs4
alkoxy, substituted C; to C4 alkoxy, C; to C4 aminoalkyl, or substituted C; to C4
aminoalkyl,

R*is H, halogen, CN, NO,, C, to C; alkyl, substituted C; to Cs alkyl, C; to Cs
alkoxy, substituted C, to Cs alkoxy, amino, C; to C¢ aminoalkyl, or substituted C; to Cs

20  aminoalkyl;

R’ is (i) or (ii):



*mo0% ;& ()- #3k*ml0% ;& ()- *ml0% ;& ()- *nml0% ;& ()- @ COOCaeD
@fY810 10%e!: & ()-'10; ;10; ;&10; ;:*ml0% ;& ()- #3k*ml0% ;& ()- *mMl0%
& ()- @@A'A(A]=fY810 F10% :& ()- F10%:& ()- F10%:& ()- )
@0%:& ()- 9F GlLO%e!: & ()-@ 10%e!: & ()-(A AAASATA=ACAYY9f Y810

F10% : & ()- F10%:& ()- F10%:& ()- )?Cn2EF10% :& ()- F10%: & ()-

CAl ACAPARAXAMAY YOf Y810 F10% : & ()- F10%31-& ()- F10% : & ()-

) 2Cn2EF10% : & ()- F10%: & ()- "~AdAj AKAl AABzY8f Y810 y!10%S S& ()- yy! 109K
& ()- F10% : & ()i) ) ?@sabstitGal béhfene ring@ontaiting) the BIBsHRRREEEVYALD Zyas 0% & () -
y310% & ()-1010(10 yy!109%& ()- yK y!10% & ()- y!109 D& ()-
FF#GGHHI | [ :shbMaBedow:10% & ()-y yfsl0% & ()- f 10% & ()- f 10% & ()-
$10% & ()-z ys109%&' ()-zl JKKLNLLL|[:-410 y y,510% & ()-y 2 10% & ()-g

y2 10%A& ()-g & 10% ' & ()- & 10% "&Y()- ,yY¥d0% & ()-LLLLMV NNbA410 y vy
y,9 10% & ()- E9 10% & ()-1 y9 1098& ?gr ™ 10% & ()-1 y10% & ()-10 10
N&O?OBOEOYO O \ <A410 y @ Y10% & () - L@ Y109%4]& ()-L y, 10% & () - y%d0% & ()-
ys109P& ()- ¢ s10%&' ()-" 0eQ CopOr YOA40 @ Y10% & ()-L@ Y10% & ()-L)?
"X@Y10% & ()-L@Y10% & ()-L@ Y10% & ( Y9A410 @ Y10% & ()-L@
Y10% & ()-L)? 'X@Y10% & ()-L@ Y10% & ()-L@ Y10% & () - LOOOOOOOUY9A410 @
Y10% & ()-L@Y10% & ()-L)? 'X@Y10% & ()-L@ Y10% & ()-L@ Y10%

& () - LOOOOOOOu YSiiet€in@ Y10% & () -L@ Y10% & ()-L)? ' X@ Y10% & ()-L@ Y10%

& ()-L@Y10% & () - LOOOOOOQUY9A410 @ Y10% & ()-L@ Y10% & ()-L)? ' X@ Y10%

& ()-L@Y10% & () - L@ I0%&tdd)fr JAdER @P(él@%@rﬁ'c@,d{@ 2%9%;,:1%‘ O-u°2
"X@ Y10% & ()- L@ Y10% & ()- L@ Y10% & ()- LOCPPPPPUYOAA10 @ Y10% & ()-L@ Y10%
& ()-L)?

substituted C; to Cs alkyl, C, to Cs alkoxy, substituted C; to C; alkoxy, C; to C;
thioalkoxy, substituted C; to Cs thioalkoxy, amino, C; to C3 aminoalkyl, substituted C,
to C; aminoalkyl, NO,, C, to C; perfluoroalkyl, 5 membered heterocyclic ring
containing in its backbone 1 to 3 heteroatoms, CORP, OCORP, and NRECOR?;
10 RPis H, C, to C; 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
Cs aminoalkyl;

R is H, C; to C; alkyl, or substituted C, to C; alkyl;

Y and Z are independent substituents selected from the group consisting

15  ofH, halogen, CN, NO,, C, to C; alkoxy, C; to C; alkyl, and C; to Cs thioalkoxy; or

(i)  afive or six membered ring having in its backbone 1, 2, or 3 heteroatoms
selected from the group consisting of O, S, and NR® and containing one or two
independent substituents selected from the group consisting of H, halogen, CN, NO,,

20  amino, C, to C; alkyl, and C; to Cs alkoxy;

R%isH or C; to C3 alkyl;

or pharmaceutically acceptable salt thereof.



'X@Y10% & ()-L@Y10% & ()-L@ Y10% & () - LPPP#P$P&P+PUY9A410 @ Y10% & ()-L@
Y10% & ()-L)?2 ' X@ Y10% & ()-L@ Y10% & ()-L@ Y10% & () - L+POP5P: P;
P=PBPUYOA410 @ Y10% & ()-L@Y10% & ()-L)? ' X@ Y10% & ()-L@ Y10% & ()-L@
Y10% & () - LBPGPLPQPRPSPVPWPUZ9, 410 410% & ()- @ Y10% & ()-L)? ' X@ Y10%
& ()-L@ Y10% & ()-L@ Y10% & () - LWPXPYPPPPPPPhLO1" Y10% & () - G Y10%
& ()-G Y10% & ()-G Y10% & ()-G , 10% & (D22 10% & ()-10 10
PPPPQOQy YOhLO1" Y" Y10% & ()- G Y10% & ()-G Y10% & ()-G Y10% & ()-O ?[ X Y10%
& () - CRUBQFQVQBY YOI E3mpOllGHale foymay10% & () -G Y10% & () -G Y10%
-9 ?[ X Y10% & ()-GbQ Q QVIOROAD QyYOhLO1' Y Y10% & () -G Y10% & () - G Y10%
)- G Y10% & ()- Gu?l X10% & () - G QubQIQVQ{ Q' YOhLOL Y Y10% & () -G Y10%
G YL0% () - & ()-9 72 X Y10% & ()- GQRRAQQYX7hLOL" , FT10%

) -

) - cf‘ ()-"Y1I0% & ()-9?[ X Y10%
) - GQQZRRSLT 01017 |
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3S109&! &&' () - 10&8108&108&& ™ 2| 109R&&' ()- ;- 109&! && ()-g s*&10%&! && ()- 9
10% ! f & () -1 * kI rRWBEL[CiltbihQlkyl, subSitated & ¢9 Cs alk@p/am&up;ututeuwml WA ) - f
1098\ N& ()-s <f 109N N& ()-s f 109 R& ()-sqW XrYrZr rrs+svU410 ' 10% & () -

y 10% & ( )a:lk’o;dylg%’st&u@d'clgt%@/j)aﬂ(c{x)y &0l 01 4AinedIRYL, 6r substituted C, to Cs

éf
3

! M |
0%V ! MK ()-1@ i 1101
I VB,

4535@mmwmm

10%! o0& () - +sstu9vvswx 10 f)y 10% '& ()-m '310% & () - 9'10%&() M
z' (1;)% & () Mugoa’hgyﬁ & () M fSlO% & ()-yxyyyyyy| h| vUu410 - 10% & ()- , 10%
10 RB is 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, C; to Cs alkenyl,
substituted C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

RS is H, C, to C4 alkyl, substituted C; to C, alkyl, aryl, substituted aryl, C; to C4
alkoxy, substituted C; to C, alkoxy, C; to C4 aminoalkyl, or substituted C; to Cy

15  aminoalkyl;

R*is H, halogen, CN, NO,, C, to Cs alkyl, substituted C; to Cs alkyl, C; to Cs
alkoxy, substituted C, to Cs alkoxy, amino, C; to Cs aminoalkyl, or substituted C; to Cs
aminoalkyl,

R’ is (i) or (ii):

20 (1) a substituted benzene ring containing the substituents X, Y and Z as

shown below:



10% & ()- Ygl0% & ()-10 10 10 f) 10% & ()-mh|}}JI~~~C/[:vU410 ' 10%@8& () -
L y#H 10% & ()- ,!110% & ()- ,@10% & ()- FL0% & ()- , 10% & ()-CVD| } ~| obu410
S10% & ()-10 10 10 /10% & ()- |,!10% & ()- 3+10% & ()- )10%

& ()-K[:bU410  10%% ()-4 10WWW ()-4 E 10%& ()- 8 109% ()- S 10%
& ()-y Sy10% & ()- W[:bU4l0 +z10%& (ﬁg 10% < \& ()- " 10% \& ()-
1s10% & ()-y 10% & ()- ,10% & ()-vU410-12810% & ()- yy10% & ()- f10% & ()- 10
10 10 LO10% & ()- .10% & ()- L~|[:vWa10 19'10% & ()- |9!'10%& ()- 19! 10%
& ()- 19110% & ()- 519! 10965& () - th‘igj'&Z)-~YvU410, 10% & ()- yS10%

& ()- S10% & ()-10 10 10 F. & 10% & ’-y}' 19110% & ()-Yehk|[:vU410
@10% & ()- “10% & ()- 10% & ()- f3 & ()-3 910% & ()- 10% & () -

kn| obU410 | g10%&! &&' ()-10 10 10 f)1 'O 10% & ()-  @F10% & ()-g
.10% & ()-AdO | [:bWM10 109R R& ()- "F Y0%Us& ()-3 "F 10%&! &&' () -3
&10%&! && ()- , MIO%&! &&' ()- ,: 10%&! &&' ()-6KZIKL|[:-410\!\ *- 10%!\& ()-
. 10%! a& ()- ' 109! && ()-z Y0%&R! &&' ()- 109%97?& ()- 10%\g

N& () - LM\VbbA410YHeFeI: F 1006 & ()- ,10% & ()- ,3 10% & ()- 10%&() | T10%
& ()-10\!\10\I\W[:A410\!\ s 10% & ()- 10% & ()- _, 10% & 10% & () -
@s10% & ()- s10% &X js-sejepted Anothe\grauppoengisiing ofhaoges; Cﬁ Ci 106s e!kyy 10%
& ()-y! ° 109 ()-y '10% & ()- 96|[:-4101 | "1.'110% 1& ()-4 1.'110%

& ()-4 , 3084tiRitéd €, AR, C) to ¢ zAIRGAE S Dstits @Y COBH B Alkexyh B4 1OC; | "

FO! 109%66& ()-Z 10% & ()- @10% & ()-z 10% & ()- S10% & ()-101 |10l

| KW [ : A410 g 0 % &
Fo! 10%&4() k}%balﬁ%’é’guﬁbg tlfﬂ {%%/oemo?()j;%?gk& (s&nsﬁf%ls@ ‘éﬁb itf (%f%ﬂ g%f %b@%qm&d](?ﬂf 10f(y3

s i (9 %é‘rfiﬁgﬁ‘@ﬁ% & §45t Brfbrohbtii G mamoadififcloryale R0 £ )
20y %150 eonthinite i pakhone 118 Bysicsagny, RO HCORS i MBGHkD 10 Fo 107

RPisH, C to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl,

C, to C; alkoxy, substituted C; to C; alkoxy, C; to C; aminoalkyl, or substituted C; to
10  C; aminoalkyl;
R®is H, C; to Cs alkyl, or substituted C; to C; alkyl;
Y and Z are independent substituents selected from the group consisting

of H, halogen, CN, NO,, C; to C; alkoxy, C; to C; alkyl, and C; to Cs thioalkoxy; or

15 (i1) a five or six membered ring having in its backbone 1, 2, or 3 heteroatoms
selected fl‘OII.l the group consisting of O, S, and NR® and containing one or two
independent substituents selected from the group consisting of H, halogen, CN, NO,,
amino, C; to Cj alkyl, and C; to C; alkoxy;

R%is H or C; to Cs alkyl;

20  or pharmaceutically acceptable salt thereof.



s 109 ! M& ()- , 109 ! M& ()- @O%V ! M ()-10 10 10 nl0% & ()- 10%
& ()-@XZc|[:vW410 109V ! M& ()- yl109V ! M& ()- :109%M ! M& ()-
MLO%f >& ()- MLO% ,!-& ()- 3MLOYWME ()-i'e|[:vUL410 ) 109 ! M ()-

'y1098v ! M8 ()-  F9% 1098 ! M& () - , #1098 ! M&' ()- 4109V ! V& ()-4
109 ! M&' () -eS|[:vW4l10 610%/!'!\/&() 47109 ! VB () - SZleM'N&'()
&0109V | M&' ()- .3 109 ! M& ()- +109%vriI2¢98' () - KLMNTVU410 ~ ml09%V ! M&' (
1090V ! M&' () - | :10%/1!!\/&'()- @oom ! M& ()-10M ! MLOM ! MLOM ! M
8109M ! M&' () - @ |7 : v U4 Bomporkidodfithdvrfpla: * 1090M ! M&' () - 910%v ! M& () -
Z109%vi ! M&' () - 11109V ! M& () - S1098v ' M&' () - ; &Z|[:vU410 , &MLOYM ! M& ()
$Y109M ' ME' () - ! PMR' ()- 0%V ! M& ()- 109 ! M&' () - 9G‘10%M||\/&()
VH | [:-410 éMQlO % ()- 79109 ! M& ()- f5"109M ! M&' ()- 93109%M ! M& (
| 110(%MI I\/&()-IJKszA410M!M 3 f10% 2! & ()-
s10% ?! " & ()- 3 & ()- 3 10%? & ()-
, 10% ?! 7 & () - 164 /N?I |[ A410M|M 10%?! & ()- y 3"10% ?! " & () -
110% ?!° &'() 3 , 100 &() 10% ?! & ()- F &10% ?!' " & ()-Jle|[: A410M ! M
| “*t10% ?!° HB‘VOI & ()- &'10% ?! & ()- | #Z210% ?! & ()-
110% ?1° &'() Y100/‘ & ()-3v+|[:-410"?1" 37&110%?' & ()-F @
10% ?! & ()- 210% ¢! & ()-4 0/10% ?!' & ()-3 .m0% ?! " & () -
,10% ?! " & ()-4abA410 ?!° 10% ?! & ()- Y 910% ?! "& ()- 3

wherein:

)-

)-

R! is selected from the group consisting of C; to C¢ alkenyl, substituted C, to Cs
5 alkenyl, C; to Cg alkynyl, substituted C; to C¢ alkynyl, C; to Cg cycloalkyl, and
substituted C; to Cs cycloalkyl;
R? is selected from the group consisting of aryl, substituted aryl, heterocyclic,
substituted heterocyclic, CORA, and NRBCOR”;
R*isH, C, to C3 alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C, to C;

10  alkoxy, substituted C; to C; alkoxy, C, to C; aminoalkyl, or substituted C, to C;

aminoalkyl;
RBisH, C, to C; alkyl, or substituted C, to C; alkyl;
R*is H, OH, NH,, C; to Cs alkyl, substituted C; to Cs alkyl, C; to Ce alkenyl,
substituted C; to Cs alkenyl, alkynyl, substituted alkynyl, or CORS;

15 RCisH, C;to Cs alkyl, substituted C, to C, alkyl, aryl, substituted aryl, C; to C4
alkoxy, substituted C; to C4 alkoxy, C; to C,4 aminoalkyl, or substituted C; to Cy4
aminoalkyl;

R*is H, halogen, CN, NO;, C; to Cs alkyl, substituted C; to Cs alkyl, C; to Cs
alkoxy, substituted C; to Cg alkoxy, amino, C; to Ce aminoalkyl, or substituted C; to Cs

20  aminoalkyl;

R® is (i) or (ii):



910% ?! & ()- 10%?! & ()- ,10% 2! & ()-10"21°10°2! ]| [: A410° 2! 3MLO%
“& ()- ys1l0% 2! & ()- ,F10% 2! & ()- 10% 7! & ()-3 10% ?! " & ()-3
1:110% 21" & ()-4 ~f|[:A410° 21"  &010% ?! & ()- -10% ?! & ()-
+210% 2! & ()- )f10% 2! & ()- ':10% 2! & ()- ML0% ?!; & ()-TvU410 |
mLO%V | M& ()- @L0%V ! M& ()-10"?! 102! 10" 2" 6f10% 2! & ()- 410% ?! & ()-
f2 10% 21" & ()-G }|[:vU4l0 ' 109V ! M& €)25- 910984 ! M8 ()- : 1098 ! M& () -3
f10084 ' M& ()- 10984 ' M& ()- 3 1098 ! M& ()-+|[:vU410 ! YL09%M ! M8 ()-
109M I V&' () - DM a\dubktituted b2k i cOntainingShe ¥dbstid&n(s) X, Y and Z as

, 0%V ! M&' ()-T| [: vU410 L3 109 ! M& ()- 1109 ! M& ()- | /109 ! M& ()-

. MLOYOM ! V& o bRBAZAME! () - $- 109 | M () - QHVUA10 F 10% 2! & ()- F
10% 2! & ()- S10% 2! & ()-10M ! MLOM ! MLOM ! M | 7109V ! M8 () - 4
y5109M | M&' ()-HW}|[:vU410 3110% 2! & ()-, , 10% 21 & ()- 10%?! & ()-
"109% 7?1 & ()- Y £10% 2! & ()- s10% ?21N&M)-*Vg| [ vU410 30Y(L10% & ()-
@10% 2! & ()- 1210% 21 & ()- s10%2F ®/()-3 310% 2! & () -

y3"10% 2! “ & ()-0|[:-410" 2! y8"10% 91} 6.10% 2! & ()- Y410% 2! & ()-
£f2:10% 21" & ()- ~OMLO% 2! & ()- Y(L10 5 - HQA410" 21> 10% ?! & ()- |
9:10% 2! & ()-  Z10% 2! & ()- 310% 2! & (J- @0% 2! & ()-10?!°10 21"
E3|[:A410° 21" yg 10% ?! " & ()- 910%?! & ()-3 Z10%?! & ()-3 10%?! & ()-
10% 2! & () - :mﬁérah‘&'() ’7K|[ AA10° 21" | (10% 21 & ()- & 10% 7?1 & ()-
&PmL0% ?! " & ()- ! 10‘V’>| SlO‘V”I & ()- nmlo% ?! " & ()-=k| obU410

féoof%p/% ! g&()) }20; o1 % ( eit% f{ﬂ%%ﬂ@ Aﬁs{s}mg ?gﬁajlg gﬁg‘dwép 83 alkyl,

1094 ! M (szlbstitutg&' 81 (%o é‘g Sﬁ(yl, bl to (133 alkoxy, (szlbstltuted C, to Cs; alkoxy, C; to C;

thioalkoxy, substituted C; to C; thioalkoxy, amino, C; to C; aminoalkyl, substituted C,
to C; aminoalkyl, NO,, C; to C; perfluoroalkyl, 5 membered heterocyclic ring
containing in its backbone 1 to 3 heteroatoms, CORP, OCORP, and NRECORP;
10 RPisH, C, 0 C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl,

Ci to C; alkoxy, substituted C, to C; alkoxy, C, to C; aminoalkyl, or substituted C; to
C; aminoalkyl;

REis H, C, to Cs alkyl, or substituted C, to C; alkyl;

Y and Z are independent substituents selected from the group consisting

15 of H, halogen, CN, NO,, C; to C; alkoxy, C; to C; alkyl, and C; to C; thioalkoxy; 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, and NR® and containing one or two
independent substituents selected from the group consisting of H, halogen, CN, NO,,

20 amino, C; to C; alkyl, and C, to C; alkoxy;

R®is H or C, to Cj alkyl;

or pharmaceutically acceptable salt thereof.



1096V | V& ()-eR"|[:bU41O #Z" 1090 ! M& () - ! mLO% ! MB () - ' 109 ! MB () -
91098\ | M ()-3fZlO%\/l!l\/&'()- 9l 1098 | M& ()- a|[:bUA10 OLO%WE ()--
11098 ! M& ()-  +Z109M ! M& () -  y) MLOYM ! M& ()- ' milO%M ! M& ()- Y%
1098V | M ()- “abci vUA10 , 10%?!° & ()- @0% ?! & ()-10M ! MIOM ! MIOM | M
. 100M | VB ()- 91098 ! ME ()-  6:109M ! M& ()-WG [ : vU410 F 10%?!' & ()-3
109671 & ()= 109%7?!0 & ()- F 110%°?! &1Q§=" 910%?1 & ()- F

£10% 21" & ()-G3|[:vU410 " 10% 72! & ()- :110% 21 & ()- y 10% 2! & ()-3
y-#109% 2! " & () - 8] 10%2%onoluhd oFth@fanfle! & ()-GO [:vU410 . 10% 2! & ()-3
109 21" & ()- *10% 72! & ()- ( 10% 2! & ()- yS& 10% 2! & ()-

9$510% 2! " & ()- : hijkq| gpU410 S109%®! 9&' () - 1052110 217 10° 21 7GL0% ?! " & () -
@s10% 2! &) - 0% & ()- y 1G'10% 2! & ()-q|[:bU4l0 ,: 109! 9& () -
& 1099! 9&' (¥ §)- 1K3 L10% ()- )3 L10999& ()-

109®! 9& () - gO| 9109®! 9& ()- G 109®!9& ()- T109%®! 9& ()-

g109%9! 9& ()- L 98" M 1090! 9& ()- O |[:bU410 - @109®! 9& ()-3
+Y1098! 9& ()- _/ 10%9N9 Q- s'109®!9& ()- |9% 109®! 9& ()- @S

109®! 9& () -j | [R* 4109! 109@! 9& ()- 8109®!9& ()- 6 109®! 9& () -

Y4S1099! 9& ()- f2110 !9&'()- 908109®! 9& ()- 7Dl RbA4109!9  L10% 2! & ()-
L10% s & ()-@F -10§6 2! & ()- Y10% 2! & ()-

S10% 2! & ()-109! 9109! ORVB| [ : A4109!'9 "10% 2! & ()-4 10% 2! & ()-

f10% ?!° &(v) ereif0% 2! &()- f10tV'>l & ()- 9 "10% 2! & ()-3r|[:A4109! 9

/" 10% ?! 110% 2! & ()- Y (:10% ?! & ()- Y @10% ?! " & ()-3
% ?1° N
L $10% & () ?R' ang0 ’Ne é‘ Q Cs J}Ici\&Aﬂgy?%psu%stlthPedoé3 thQ:‘g cycloglﬂvﬁ% & ()-
5 R? is H, OH, NH,, C; to Cs alkyl, substituted C; to Cs alkyl, C3 to C¢ alkenyl,

substituted C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

R®is H, C, to Cy4 alkyl, substituted C, to Cy alkyl, aryl, substituted aryl, C; to C4
alkoxy, substituted C; to C4 alkoxy, C; to C4 aminoalkyl, or substituted C; to C4
aminoalkyl;

10 R*is H, halogen, CN, NO,, C to Cs alkyl, substituted C; to Cs alkyl, C; to Cs
alkoxy, substituted C; to Cg alkoxy, amino, C; to Ce aminoalkyl, or substituted C, to Cg
aminoalkyl;

R’ is (i) or (ii):

() a substituted benzene ring containing the substituents X, Y and Z as

15 shown below:

wherein:

X is selected from the group consisting of halogen, CN, C; to Cs alkyl,

substituted C; to Cs alkyl, C; to C; alkoxy, substituted C; to C; alkoxy, C; to Cs



7510% ?!°

&
&MLO%M ! V&

1098 | M& (
1096 ! V& (

)
+1090 ! N&'%
' (

#10%V | M&

4mLO%M ! V&

y510% 2! " & ()- $310% 2! & ()- 110%?! & ()- |[:NA41010

3 MLO%f >& ()- 3 MLO%,!(& ()- .3 MLOYWE ()- |

, 1098V | M8 () -&vJ| [: NA41010 1094 ! M&' ()- 91098 ! M& ()- f

11098 I V& ()- 1098V I ME ()- ' 1098V ! M& () - 3x#|[: NA41010
) &109%V | M&' ()- L' F10% ! M&' ()-4 FYd0%M | M&' () -

- &I iL09%V | M8 () - #21 | [: NAAIRG10 8s! 1098 ! M&' ()- 6109 ! M& () -

)- @ 1098 ! M& ()-  0S109% ! M& () -

()
0
3

)
)
(

. 1098 | M&' {hiodIRGRXY substituéeiOC Yo XMook IdBX ¥, Jamin® X0 9avIC: lediigalk vl D9bhtiteied)C1 @
@3-_80% : %’ ((3-10|Vl MLOM ! MLIOM ' M ; 109 ' M&' () -1 P|[:vU410 - 109 ! M& () - |
S109%V] ! M8 409 ).( ' ' Lt M&C{dlic ri

{ C;Gaﬂ[%ﬁig%% M%)zgg%%)l %%ﬁiﬁ_}fob&y(, 5 ménBédvhdtdc{dlic ring

1090 ! V&' () - SB|

#1090V ! M&' () - S&10%M ! M&' ()- |

8@?9%@@%&%}%&1@% %%1 '(t‘%\/P gi%%gnk}g@gﬁn @9@3 %%QI%E?())RD 3
FOM0%0a0& (). F Mot Gy O etk dobitieg &7 COhkIa subdddladi, Y -

5

10

15

20

C to C; alkoxy, substituted C; to C; 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

of H, halogen, CN, NO,, C; to C; alkoxy, C, to C; alkyl, and C; to C; thioalkoxy; 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, and NR® and containing one or two
independent substituents selected from the group consisting of H, halogen, CN, NO,
amino, C; to C; alkyl, and C, to C; alkoxy;

RSisHor C; to Cs alkyl;

or pharmaceutically acceptable salt thereof.

9. A compound of the formula:

R4 | 5

wherein:



1098 ! M& ()-c;|[:bU410 SHT 1098 ! M& ()- 19109V ! M& ()- 109%M ! M& ()-3
-1090 ! M& () - 109V ! MR ()- 109V ! M& ()-; Go|[:bU4l0 90&10%MVi ! M () -

- @ 1090/ ! ME ()-  +FL09M I M ()- ) 1098/ ! M& ()- S’ 1098 | MR () -
%mowlw&()- | | [NA41010M ! MLOM ! MLOM ! M : 10984 ! M& ()- 9109V ! M () -
10984 | V& ()- | 4@0% ! M& ()- y21 109 ! M8 ()-[|[: NA41010 & "109%V ! N&' () -
9109 ! M& ()- 9109%vHM& ()-- 3 -1098V ! ME28y- Y109 ! M& () -

S1098 ! M& ()-[YL|[: NA41010 " 1098V ! M& ()- "109%MW ! M& ()-3 109V ! M& () -
F10080 | V& ()- ROGRT el 4rp selSxedavpinEe gioup [cansistiiaaf@: 00 C1 @yl adk () -
/1098 ' M& ()- *1 109 ! M& ()- | (' 109M I M& ()- | , &LOYM ! M& () -

L$10%M ! N&sﬁastﬁﬁed obi#EDalk p%@k%&ﬁ&@%@mmm&mmm&ae%@ M8 () -

| 751098 ! M&' ()- 5S10%M ! - L3109 ! M& ()-)y|[:bU410  s109%®! 9& () -

6

31090! 9&' () & F MLO%®9& ()- Y 109! 9& ()-
yl x*| [: bu4T8 °m§é3§dé®§?%§%%‘)mfy°%& 00/89&)() L'IlOg/g)' 9& ()- 109! 8&'()-

D050 | RRHIR T B IO e, D122 )

3. MLOY®! 9& ()

&10% ?!°
, 10% ?!

()-F 13 g10% 2! " & ()- 10% 21" & () -
5& () - 1091%@@91@@9 ymf/@l@&ce)ﬂko’sy,u[ vU410 F10% 2! & () -

R*isH, halogen, CN, NO,, C, to C; alkyl, substituted C; to C; alkyl, C; to C;
alkoxy, or substituted C; to C; alkoxy;
R’ is selected from the group consisting of a), b) and c):

a) a substituted benzene ring of the formula shown below:

X

e

5N rrrr

10

wherein:
X is halogen, CN, C; to C; alkoxy, C; to C; alkyl, NO,, C; to C3
perfluoroalkyl, 5 membered heterocyclic ring containing in its backbone 1 to 3
heteroatoms, or C; to Cs thioalkoxy;
15 Y is H, halogen, CN, NO,, C, to C; alkoxy, C; to C; alkyl, or C; to Cs
thioalkoxy;
b) a five membered ring of the structure:

X

wherein:

P>vU410

F



:10% ?1°& ()- F 10% 7?1 & ()- 10% 7?1 & ()- '10% 7?1 & ()- 3 f10%?! & ()-
i [[:vU410 &F10% 2! & ()- &$ 10% 2! & ()- 110% 2! & ()- 10%?! & ()-3

MLO% 2! & ()- y109% ?! & ()-4R[hktu|[:-410"?!" ,;:10% 2?1 & ()- &910% & () -
IMLOYD?! D& ()- 8 1IMLO% & ()- , 10%?! & ()- |(F10% 2! & ()-
uvw <bA410° 21 | @109 ! M& ()-3 ° 1098 ! M& ()- 1098 ! M& ()-3 Y

1008V | M&' ()- , 1098 | M& ()-10"?! 10" ?+12%|[: A410 2! ! 109 ! M& () -
Y1008 | M& ()- 109V ! M& ()- gl09%v ! M& ()- @O0%V ! M& ()- 109 ! M& () -
Jo| [: A410° 21" * 109U MBD(S,or NKFYM | M&' ()- | 90VLO%M ! MB' () - #MLO%M ! M&' () -
68s1090& ()- &s109%8S3& ()-o0| RES10" 2! 10M ! MLOM ! MLOM ! M2Y109%8\ ! M& () -

F: - 1098 | Mg ()- SOl -
1yi[:REBLO 2" ML 0%@?’%‘{%(&%\1&%3 frgra%%f%&wlcbﬁ@st of h%%%@%@ﬂl%ﬁ)l% ‘%\O/l C'3l\/& 0-

F 1008/ ! V& ¢ Y| [: RES10" 2!  9%n 109V ! M& () -,
LlGlowlllvé‘%%] an%@%ﬁ*ﬁ& Y G 109 ! M& ()- Y 109 ! M& ()-
’ is selected from the group consisting of H and C; to C, alkyl; and

5 c) a six membered ring of the structure:

wherein:
X! is CX3
X?%is halogen, CN, alkoxy, or NO;;
10 R®is H, C; to C; alkyl, or C; to C4 COsalkyl;

or pharmaceutically acceptable salt thereof.

10. A compound of the formula:

Rl R?
i
AN

R4 F|23

R5

15  wherein:
R! = R? and are selected from the group consisting of C, to C; alkyl and
substituted C; to C; alkyl, or R! and R? are fused to form a carbon-based 3 to 6
membered saturated spirocyclic ring;

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



PMLOY& ()-e|[: RES10 2! 51098 ! M& ()-3, 3109 !M& ()- 1y109%v ! M& ()-

/ 109 ' M& ()- '910%!'& ()- )' 9109%ME ()-eWU410 S109 ! M& () -3
10984 ! M& ()- S1098 ! M& ()-10M ! MLOM ! MLOM ' M 3:z109M ! M& ()- @
109M | M& () -W[:vU410 Y S10984 ! M& () - |910%«1||\/&'()- 010%ME! () -

<ULO%& ()- S1098 ! M& ()- ~g109%M ! ] 1[:vU410 & &109%V ! ME () -
F+MLO9V | M& ()- f#910% ! & ()- $f#910%¢|vé§0() O%MII\/&() GLOYM | M& () - |

1DEFG [ NA41010M ! MLOM ! MLOM ' M 71098 ! M& ()-3 5109V ! M& ()-3 3
100M | V& () - 18RO, Q8O Ou-alkyl, ODYIto BEalkpx @M (| [ : NA41010 109&! && () -
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alkoxy, or substituted C; to C; alkoxy;

R’ is a six membered ring of the structure:
X
9
N
wherein:
X'is N;

or pharmaceutically acceptable salt thereof.

10 11. A compound of the formula:

N o

|4// N/&O

R3

R5

R

I
R! =R? and are CH; or R' and R? are fused to form a carbon-based 6 membered
saturated spirocyclic ring;
15 R? is H, OH, NH,, C; alkyl, substituted C; alkyl, or COR;
RCisH, C; to Cs alkyl, or C; to C4 alkoxy;
R*is H, halogen, NO,, CN, or C; to C; alkyl;

R’ is (i) or (ii):



p | obU410 , 10%V ! M& ()-10& &10& &10& & : 10%&! &&' ()- 1S 10%&! &&' () -
[ Z"10%&! &&' () - Y+10%&! && ()- )z!'r|[:bU410 S109M ! M& ()- 109M ! M& () -
m' 109V ! M& ()- y!'109M ! M&' ()- L&LOYM ! M& () - 3 @oym ! M& ()-En”|[:bW4l0
&"10%/!'!\/&()- $109M ! M& ()- 1109V ! ME& ()- 109V ! ME& () -
s 109V ! M&' () - F:109M ! M& ()-"ivx-|[:buU410 37 10%v ! M& () -
- I

4109 ! M&' () 39109 ! M&' ()- | (:10%ps@1¢)- |1 (:10%! & ()-
| (: 1090V ()--vU410 L109M ! M&' () - Z109M ' M&' ()- 3109V ! M& ()-F
@oom ! M () - 10M3! MLQNubERNH bbhzehe HiAFHT th®omula:PD| [ : vU410 Y
109 ' M&' ()-3 @o9 ! M&' ()- 109 ! M&' ()- 109 ! M&' ()- 1109 ! M& () -
109 ' M&' () -; *|[:vW410 | &109YM ! M& () - 081 109 ! M&' ()- 1109 ! M& () -
910%/1'!\/&'()- 1090 ' M& ()- "109M ! MB' (Ms*zjy|[:vW4l0 &3@ o9 ! M&' () -
31109V ' VB () - . 1098V ! M&' () - , 109 &) -  s*F109M ! MB () -
Y(109mV ! M&' () - Lvu4lo YlO%M!N&()v I'M& ()-10M ! MLOM ! MLOM ! M
9109M ! M&' ()- 7109 ! M&' ()- f5s10% S ?[:vU4l0 | 109 I ME ()- @
109 ' M&' ()- & "109M ! M&' () - ;‘;

wherein:

X is selected from the group consisting of halogen, CN, C; alkoxy, NO, or the
5  5-membered heterocyclic ring, wherein said heterocyclic ring is 2-thiazole;
Y is H or fluorine; or

(ii)  afive membered ring of the structure:

xl

wherein:

10 Uis O, S, or NH;
X’ is halogen, CN, or NO,, provided that when U is NH, then X’ is not CN;
Y’ is H or C; to C4 alkyl;

or a pharmaceutically acceptable salt thereof.

15 12. A compound selected from the group consisting of 2-(4,4-Dimethyl-2-
o0x0-1,4-dihydro-2H-benzo [d] [1,3] oxazin-6-yl)-pyrrole-1-carboxylic acid tert-butyl
ester, 2-(4,4-Dimethyl-2-oxo-1,4-dihydro-2H-benzo [d] [1,3] oxazin-6-yl)-5-nitro-
pyrrole-1-carboxylic acid tert-butyl ester, 5-(4,4-Dimethyl-2-oxo-1,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-4-n-butyl-thiophene-2-carbonitrile, and a pharmaceutically

20  acceptable salt thereof.
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oxime, and a pharmaceutically acceptable salt thereof.

14.  Use of a compound of any of claims 1 to 13, or pharmaceutically
10  acceptable salt thereof, in preparing a medicament for administration to a mammalian

subject for hormone replacement therapy.

15.  Use of a compound of formula I, or pharmaceutically acceptable salt
thereof, in preparing a medicament for administration to a mammalian subject for

15  hormone replacement therapy, wherein said compound of formula I is of the structure:

R R?
R5
T 9
(P No
R* Ile
1
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 Cs alkenyl,

20  C,to Cg alkynyl, substituted C; to Cg alkynyl, C; to Cg cycloalkyl, substituted Cs to Cg
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carbon-carbon double bonds; or

) a 3 to 8 membered heterocyclic ring containing in its backbone one to
three heteroatoms selected from the group consisting of O, S and N;

the rings of a), b) and c) being optionally substituted by from 1 to 4 groups

10  selected from the group consisting of fluorine, C; to C¢ alkyl, C; to C¢ alkoxy, C; to Cs
thioalkyl, CF3, OH, CN, NH,, NH(C, to Cs alkyl), and N(C, to C¢ alkyl),;

R*isH, C;to C; 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 C3
aminoalkyl;

15 RBisH, C, to Cs alkyl, or substituted C, to C; alkyl;

R’is H, OH, NH,, C; to Cs alkyl, substituted C; to C¢ alkyl, C; to Cs alkenyl,
substituted C; to Cg alkenyl, alkynyl, substituted alkynyl, or CORS;

RCis 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 C;

20  aminoalkyl;

R*isH, halogen, CN, NO,, C; to C; alkyl, substituted C; to Cs alkyl, alkynyl,
substituted alkynyl, C; to Cs alkoxy, substituted C; to Cs alkoxy, amino, C, to Cs
aminoalkyl, or substituted C, to C¢ aminoalkyl;

R’ is selected from the group consisting of a) and b):
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wherein:
5 X is selected from the group consisting of halogen, CN, C, to C; alkyl,
substituted C; to C; alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, C;
to Cs alkoxy, substituted C; to C; alkoxy, C; to C; thioalkoxy, substituted C; to C;
thioalkoxy, amino, C; to C; aminoalkyl, substituted C; to C3 aminoalkyl, NO,, C; to C;
perfluoroalkyl, 5 or 6 membered heterocyclic ring containing in its backbone 1 to 3
10  heteroatoms, CORP , OCORP, and NRECORP ;
RPisH, Cito C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl,
C, to C; alkoxy, substituted C; to C; alkoxy, C; to C; aminoalkyl, or substituted C; to
C; aminoalkyl;
REis H, C; to Cs alkyl, or substituted C, to C; alkyl;
15 Y and Z are independent substituents selected from the group consisting
of H, halogen, CN, NO,, amino, aminoalkyl, C, to C; alkoxy, C; to C; alkyl, and C; to
C; thioalkoxy; and
b) a five or six membered ring having in its backbone 1, 2, or 3 heteroatoms
selected from the group consisting of O, S, SO, SO, and NR® and containing one or two
20  independent substituents selected from the group consisting of H, halogen, CN, NO,,

amino, C; to C; alkyl, C; to C; alkoxy, C; to C; aminoalkyl, CORF, and NR°COR;
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5 R®is H or C; to Cs alkyl;

or pharmaceutically acceptable salt thereof.

16. A compound of the formula (I):

i R R?
R
T %
/PN
R F|23

10  wherein:

R! and R? are independent substituents selected from the group of H, C; to Cs
alkyl, substituted C; to Cg¢ alkyl, C; to Cg alkenyl, substituted C, to C¢ alkenyl, C; to Cs
alkynyl, substituted C, to Cs alkynyl, C; to Cg cycloalkyl, substituted C; to Cs
cycloalkyl, aryl, substituted aryl, heterocyclic, substituted heterocyclic, COR®, or

15 NRPCOR%;

or R' and R? are fused to form:

a) an optionally substituted 3 to 8 membered spirocyclic alkyl ring;
b) an optionally substituted 3 to 8 membered spirocyclic alkenyl ring; or
c) an optionally substituted 3 to 8 membered heterocyclic ring containing

20  one to three heteroatoms from the group including O, S and N; the spirocyclic rings of
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R is H, OH, NH,, C, to Cg alkyl, substituted C; to Cg alkyl, C3 to Cs alkenyl,
substituted C; to Cs alkenyl, alkynyl, or substituted alkynyl, CORS;

10 RC is H, C; to Cs alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to C;
alkoxy, substituted C, to C; alkoxy, C; to C; aminoalkyl, or substituted C,; to C;
aminoalkyl;

R*isH, halogen, CN, NO,, C; to Cs alkyl, substituted C; to C alkyl, alkynyl, or
substituted alkynyl, C; to Cs alkoxy, substituted C; to Cs alkoxy, amino, C; to Cg

15  aminoalkyl, or substituted C; to Cs aminoalkyl;

R’ is selected from a) or b)
a) R’ is a trisubstituted benzene ring containing the substituents X, Y and Z
as shown below:
r\/\
|
N

20  wherein:

X is taken from the group including halogen, CN, C; to C; alkyl, substituted Cy

to C; alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, C, to Cs alkoxy,
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10% & ()-& l@-qm ) C§‘alkyl, or substituted C; to C; alkyl;

Y and Z are independent substituents taken from the group including H, halogen,

10 CN, NO,, amino, aminoalkyl, C; to C; alkoxy, C; to C; alkyl, or C, to C; thioalkoxy; or

b) R’ is a five or six membered ring with 1, 2, or 3 heteroatoms from the
group including O, S, SO, SO, or NRS and containing one or two independent
substituents from the group including H, halogen, CN, NO,, amino, and C; to C; alkyl,
C, to Cs alkoxy, C, to C; aminoalkyl, CORF, or NR°CORF;

15 RfisH, 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 C;
aminoalkyl;

RCis H, C; to C; alkyl, or substituted C; to Cs alkyl;

R®is H or C; to Cs alkyl;

20  or pharmaceutically acceptable salt thereof.
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R?isH, C; to C alkyl, substituted C; to Cs alkyl, C; to Ce alkenyl, substituted
C, to Cs alkenyl, C; to Cg cycloalkyl, substituted C; to Cg cycloalkyl, aryl, substituted
aryl, heterocyclic, substituted heterocyclic, CORA, or NRPCOR?;

10 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 Cs3
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,

15 substituted C; to Cs alkenyl, alkynyl, or substituted alkynyl, CORS;

RCis H, C; to C, alkyl, substituted C; to C, alkyl, aryl, substituted aryl, C; to C4
alkoxy, substituted C to C, alkoxy, C; to C4 aminoalkyl, or substituted C; to C4
aminoalkyl;

R*isH, halogen, CN, NO,, C; to Cs alkyl, substituted C, to Cs alkyl, C; to Cs

20  alkoxy, substituted C; to Cs alkoxy, amino, C, to Cs aminoalkyl, or substituted C; to Cs

aminoalkyl;
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R’ is the moiety:

Y4

Y
24
N
X is taken from the group including halogen, CN, C; to Cs alkyl, substituted C,
to Cs alkyl, C; to C; alkoxy, substituted C; to Cs alkoxy, C; to Cs thioalkoxy,
5  substituted C; to C; thioalkoxy, amino, C; to C; aminoalkyl, substituted C; to C3
aminoalkyl, NO,, C, to C; perfluoroalkyl, 5 membered heterocyclic ring containing 1 to
3 heteroatoms, COR”, OCOR®, or NR*COR”;
RPisH, C; to C; alkyl, substituted C, to C; alkyl, aryl, substituted aryl, C, to C;
alkoxy, substituted C; to Cs alkoxy, C; to C3 aminoalkyl, or substituted C; to Cs
10  aminoalkyl;
R®is H, C; to C; alkyl, or substituted C; to C; alkyl;
Y and Z are independent substituents taken from the group including H, halogen,
CN, NO,, C; to C; alkoxy, C; to C; alkyl, or C; to C; thioalkoxy;
or
15 R’ 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,, amino, and C, to C; alkyl, or C; to C;
alkoxy;
R%is H, or C; to Cs alkyl;

20 or pharmaceutically acceptable salt thereof.
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18. A compound of Claim 16 having the structure:
R\ R
N 0

AN

R* I|?3

R5

I
wherein:
R'is H, C, to Cs alkyl, substituted C, to Cs alkyl, C3 to Cg cycloalkyl,
5 substituted C; to Cs cycloalkyl, aryl, substituted aryl, heterocyclic, substituted
heterocyclic, CORA, or NRECORA;
R! and R? are fused to form spirocyclic alkyl as a 3 to 8 membered spirocyclic
ring, substituted spirocyclic alkyl constructed by fusing R!'andR%to forma 3 to 8
membered spirocyclic ring, spirocyclic alkenyl constructed by fusing R' and R? to form
10 a3 to 8 membered spirocyclic ring, substituted spirocyclic alkenyl constructed by
fusing R' and R? to form a 3 to 8 membered spirocyclic ring, spirocyclic alkyl
constructed by fusing R! and R? to form a 3 to 8 membered spirocyclic ring and
containing one to three heteroatoms from the group including O, S and N; substituted
spirocyclic alkyl constructed by fusing R! and R? to form a 3 to 8 membered spirocyclic
15 ring and containing one to three heteroatoms from the group including O, S and N; the
spirocyclic rings made by fusing R! and R? being optionally substituted by from 1 to 4
groups selected from fluorine, C; to Cg alkyl, C; to Cs alkoxy, C; to Cs thioalkyl, -CF3, -
OH, -CN, NH;, -NH(C; to Cg alkyl), or -N(C; to Cs alkyl),;
R isH, C to C; alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to Cs
20  alkoxy, substituted C, to C; alkoxy, C; to C; aminoalkyl, or substituted C; to C3

aminoalkyl;
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RB is 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, C; to C¢ alkenyl,

substituted C; to Cs alkenyl, alkynyl, or substituted alkynyl, CORS;

R®is H, C, to C;4 alkyl, substituted C; to C; alkyl, aryl, substituted aryl, C; to C,
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 Cs alkyl, C; to Ce
alkoxy, substituted C; to Cs alkoxy, amino, C; to Cs aminoalkyl, or substituted C; to Cs
aminoalkyl,

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

Z

Y,
%
sl
N
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, amino, C; to C; aminoalkyl, substituted C; to C3
aminoalkyl, NO,, C, to C; perfluoroalkyl, 5 membered heterocyclic ring containing 1 to
3 heteroatoms, CORP, OCORD, or NRECORD;
RPis 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;

REis H, C; to Cs alkyl, or substituted C, to Cs alkyl;
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Y and Z are independent substituents taken from the group including H, halogen,
CN, NO,, C, to Cs alkoxy, C; to Cs alkyl, or C; to Cj thioalkoxy;
or

R’ is a five or six membered ring with 1, 2, or 3 heteroatoms from the group

5 including O, S, SO, SO, or NR® and containing one or two independent substituents

from the group including H, halogen, CN, NO,, amino, and C, to Cs alkyl, or C; to C;
alkoxy;

Réis H, or C, to C; alkyl;

10  or pharmaceutically acceptable salt thereof.

19. A compound of Claim 16 having the formula:

] R’ R2
R | X 5
(P No
R* F|23
I
15 wherein:

R' = R? and are selected from C; to Cs alkyl, substituted C; to C; alkyl, or a 3 to
6 membered spirocyclic alkyl ring;
R? is H, OH, NH,, C; to Cs alkyl, or substituted C; to Cs alkyl, or CORS;
RCisH, Cito Cs alkyl, or C; to C4 alkoxy;
20 R* is H, halogen, CN, NO,, C, to C; alkyl, substituted C; to Cs alkyl, C; to Cs

alkoxy, or substituted C, to C; alkoxy;
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R’ is selected from a), b) or c):

a) R® is the moiety:

X

wa

T
5 X\ JI,_\‘
X is halogen, CN, C, to C; alkoxy, C; to C; alkyl, NO,, C, to C.3 perfluoroalkyl,
5 5 membered heterocyclic ring containing 1 to 3 heteroatoms, or C; to Cs thioalkoxy;
Y is H, halogen, CN, NO,, C; to C; alkoxy, C; to C4 alkyl, or C; to C3
thioalkoxy;

or

b) R’ is a five membered ring with the structure:

10

Uis O, S, or NRS,

X’ is from the group including halogen, CN, NO,, or C; to C3 alkyl and C, to C;

alkoxy;

Y’ is from the group including H and C, to C, alkyl;

15 or
c) R’ is a six membered ring with the structure:
X!

”

N~
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X'is N or CX%
X? is halogen, CN, alkoxy, or NO;;
RS is H, or C; to C; alkyl, or C; to C4 COalkyl;

or pharmaceutically acceptable salt thereof

5
20. A compound of Claim 19 wherein R’ is selected from the group of:
N
w— ]
F rﬁ,\" , S JJ_rl‘ :
Ha N

> r‘; or A\ A ;

10 21. A compound of Claim 16 having the formula:

R R?
T 9
(AN

R4 I|23
I

wherein:

R' and R? are CH; or R' and R? are fused to form a alkyl a 6 membered

15  spirocyclic alkyl ring;
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R? is H, OH, NH,, CH;, substituted methyl, or -COH, CO(C; to C; alkyl),
CO(C, to C,4 alkoxy);
R*isH, halogen, NO,, CN, or C; to C; alkyl;

R’ is a moiety of the formula:

Y——
5
X is taken from the group including halogen, CN, methoxy, NO,, or 2-thiazole;
YisHorF;
or a pharmaceutically acceptable salt thereof.
10 22. A compound of Claim 16 having the formula:

R1 R2
79
NN

R* "Qs

R5

I
wherein:
R! and R? are CH; or R' and R? are fused to form a alkyl a 6 membered
15  spirocyclic alkyl ring;
R’ is H, OH, NH,, CHs, substituted methyl, or -COH, CO(C; to C; alkyl),
CO(C,; to Cs4 alkoxy);

R*isH, halogen, NO,, CN, or C; to Cs alkyl,
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5 Y’ is H or C; to C4 alkyl

or a pharmaceutically acceptable salt thereof.

23. A compound of Claim 16 which is selected from the group of:
10 a) 6-(3-Chlorophenyl)-4,4-dimethyl-1,4-dihydrobenzo[d][1,3]oxazin-2-one;
b) 6-(3-Methoxy-phenyl)-4,4-dimethyl-1,4-dihydro-benzo{d][1,3]-
oxazin-2-one;

c) 6-(2-Chloro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3 Joxazin-2-

one;
15
d) 6-(4-Chloro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]-
oxazin-2-one;
€) 6-(3-Chloro-phenyl)-4-methyl-1,4-dihydro-benzo[d][ 1,3]oxazin-2-one;
f) 6-(3-Chloro-phenyl)-4-ethyl-1,4-dihydro-benzo[d][1,3]oxazin-2-one; or
20 2) 6-(3-Chloro-phenyl)-4-phenyl-1,4-dihydro-benzo[d][ 1,3]oxazin-2-one;

or a pharmaceutically acceptable salt thereof.
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24. A compound of Claim 16 which is selected from the group of:
a) 3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][ 1,3)oxazin-6-yl)-
benzonitrile;
b) 4,4-Dimethyl-6-(3-nitrophenyl)-1,4-dihydrobenzo[d][ 1,3]oxazin-2-one;
5 c) 6-(3-Bromo-5-fluorophenyl)-4,4-dimethyl-1,4-dihydrobenzo[d][1,3]
oxazin-2-one;
d) 3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-y1)-5-
fluorobenzonitrile;
e) 5-(4,4-Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][ 1,3 ]oxazin-6-yl)-
10  nicotinonitrile;
f) 4-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-
thiophene-2-carbonitrile;
g) 5-(4,4-Dimethyl-2-0x0-1, 4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-
thiophene-2-carbonitrile;
15 h) 5-(4, 4-Dimethyl-2-oxo-1, 4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-4-
methyl-thiophene-2-carbonitrile;
1) 4-(4,4-Dimethyl-2-oxo-1,4-dihydro-2H-benzo[d][ 1,3 ]oxazin-6-yl)-furan-
2-carbonitrile; or
j) 4,4-Diethyl-6-(3-nitrophenyl)-1,4-dihydrobenzo[d][1,3]oxazin-2-one;
20

or a pharmaceutically acceptable salt thereof.

25. A compound of Claim 16 which is selected from the group of:

a) 6-(3-Chlorophenyl)-4,4-diethyl-1,4-dihydrobenzo[d][ 1,3]oxazin-2-one;
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c)
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d)
2(1H)-one;

€)
one;

f)

*
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6-(3-Chlorophenyl)-spiro[4H-3, 1-benzoxazine-4, 1’-cyclohexane-2-

6-(3-Chlorophenyl)-spiro-[4H-3, 1-benzoxazine-4, 1’-cyclopentane]-

6-(3-Nitrophenyl)-spiro[4H-3,1-benzoxazine-4,1’-cyclohexan]-

4-Allyl-6-(3-chlorophenyl)-4-methyl-1,4-dihydro-benzo[d][1,3]oxazin-2-

6-(3-Chlorophenyl)-4-methyl-4-propyn-1-yl-1,4-dihydro-

benzo[d][1,3]oxazin-2-one; or

g)

6-(3-Chlorophenyl)-4-ethynyl-4-methyl-1,4-dihydro-

benzo[d][1,3]oxazin-2-one;

or a pharmaceutically acceptable salt thereof.

26.

a)

A compound of Claim 16 which is selected from the group of:

6-(3-Chlorophenyl)-4-methyl-4-phenyl-1,4-dihydro-

benzo[d][1,3]Joxazin-2-one;

b)

4-Benzyl-6-(3-chloro-phenyl)-4-methyl-1,4-dihydro-

benzo[d][1,3]oxazin-2-one;

©)

6-(3-Chloro-phenyl)-4-cyclopropyl-4-methyl-1,4-dihydro-

benzo[d][1,3]oxazin-2-one;

d)

6-(3-Chloro-phenyl)-4-cyclopropyl-4-propyn-1-yl-1,4-dihydro-

benzo[d][1,3]oxazin-2-one;
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€) 6-(3-Chloro-phenyl)-4,4-dicyclopropyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one;

) 6-(3-Chloro-phenyl)-4,4-dipropyn-1-yl-1,4-dihydrobenzo[d][1,3]oxazin-
2-one;

g) 6-(3-Bromo-5-fluorophenyl)-1,4,4-trimethyl-1,4-
dihydrobenzo[d][1,3]oxazin-2-one;

h) 6-Chloro-4-methyl-4-trifluoromethyl-1,4-dihydro-benzo[d][ 1,3 ]oxazin-
2-one;

i) 6-(3-Methoxyphenyl)-4-methyl-4-trifluoromethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one; or

1) 7-(3-Methoxy-phenyl)-4,4-dimethy!l-1,4-dihydro-benzo[d][ 1,3]-oxazin-
2-one;

or a pharmaceutically acceptable salt thereof.

27. A compound of Claim 16 which is selected from the group of:

a) 6-(3-Acetyl-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]- oxazin-2-

one;
b) 6-(3-Acetyl-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]- oxazin-2-
one;
C) 6-(3-Benzoyl-pheny!)-4,4-dimethyl-1,4-dihydro-benzo[d][ 1,3]- oxazin-2-
one;

d) 4,4-Dimethyl-6-[3-(1H-tetrazol-5-yl)-phenyl]-1,4-

dihydrobenzo[d][1,3]oxazin-2-one;
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e) 4-(4,4-Dicyclopropyl-2-oxo-1,4-dihydro-2H-benzo[d][ 1,3]oxazin-6-yl)-
thiophene-2-carbonitrile;
f) 6-(3-Bromo-5-fluoro-phenyl)-4,4-dicyclopropyl-1,4-dihydrobenzo-
[d][1,3]oxazin-2-one;
) 3-(4, 4-Dicyclopropyl-2-oxo0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-

5-fluoro-benzonitrile;

h) 6-(3-Bromo-5-methyl-phenyl)-4,4-dimethyl-1,4-dihydrobenzo-
[d][1,3]oxazin-2-one;

i) 6-(3-Bromo-5-trifluoromethoxy-phenyl)-4,4-dimethyl-1,4-
dihydrobenzo[d][1,3]-oxazin-2-one;

i) 3-(4,4-Dimethyl-2-o0x0-1,4-dihydro-2H-benzo[d][ 1,3 ]oxazin-6-yl)-5-
methyl-benzonitrile;

or a pharmaceutically acceptable salt thereof.

28. A compound of Claim 16 which is selected from the group of:

a) 3-(4,4-Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][ 1,3 ]oxazin-6-yl)-5-
trifluoromethoxy-benzonitrile;

b) 6-(3,5-difluoro-phenyl)-4,4-dimethyl-1,4-dihydrobenzo-[d][ 1,3]oxazin-
2-one;

c) 6-(3,5-dichloro-phenyl)-4,4-dimethyl-1,4-dihydrobenzo-[d][ 1,3]oxazin-

2-one;

d) 6-(3,5-Bis-trifluoromethyl-phenyl)-4,4-dimethyl-1,4-

dihydrobenzo[d][1,3]oxazin-2-one;
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e) 3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-5-
methoxy-benzonitrile;

f) 6-(3-Fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]- oxazin-2-
one;

g) 6-(3-Chloro-4-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d}[1,3]oxazin-2-one;

h) 3-(1-Diethoxymethyl-4,4-dimethyl-2-ox0-1,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-5-fluoro-benzonitrile;

i) 3-Fluoro-5-(1-methoxymethyl-4,4-dimethyl-2-0x0-1,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-benzonitrile;

j) 3-Fluoro-5-(1-methoxymethyl-4,4-dimethyl-2-ox0-1,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-benzonitrile;

or a pharmaceutically acceptable salt thereof.

29. A compound of Claim 16 which is selected from the group of:

a) Phosphoric acid 6-(3-cyano-5-fluoro-phenyl)-4,4-dimethyl-4H-
benzo[d][1,3]oxazin-2-yl ester diethyl ether;

b) 3-(4,4-Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][ 1,3 ]oxazin-6-yl)-4-
fluoro-benzonitrile;

c) 6-(3-Chloro-4-fluoro-phenyl)-8-fluoro-4,4-dimethyl-1,4-
dihydrobenzo[d][1,3]-0xazin-2-one;

d) 6-(3-Bromo-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]- oxazin-2-

one;
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€) 4,4-Dimethyl-6-(3-trimethylsilanylethynyl-phenyl)-1,4-dihydro-
benzo[d][1,3]oxazin-2-one;

f) 6-(3-Ethynyl-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]- oxazin-2-
one;

g) 3-[3-(4,4-Dimethyl-2-o0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-
phenyl]-propynenitrile;

h) 6-(3-Fluoro-5-nitro-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one;

i) 6-(3-Chloro-5-fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one;

or a pharmaceutically acceptable salt thereof.

30. A compound of Claim 16 which is selected from the group of:

a) 3-Chloro-5-(4,4-dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][ 1,3 ]oxazin-6-
yl)-benzonitrile;

b) 6-(3,5-Dinitro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d]{ 1,3]oxazin-2-

one;

c) 5-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-
isophthalonitrile;

d) 4,4-Dimethyl-6-(3-thiazol-2-yl-phenyl)-1,4-dihydro-
benzo[d][1,3]oxazin-2-one;

€) 6-(3-Fluoro-5-methoxy-phenyl)-4,4-dimethyl-1,4-dihydro-

benzo[d][1,3]oxazin-2-one;
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f) 6-(3-Fluoro-5-trifluoromethyl-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one,

g) 6-(5-Bromo-pyridin-3-yl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one;

h) 6-(5-Bromo-1-oxy-pyridin-3-yl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one;

1) 6-(3-Cyano-5-fluoro-phenyl)-4,4-dimethyl-2-oxo-4H-
benzo[d][1,3]oxazine-1-carboxylic acid tert-butyl ester;

j) 5-(4,4-Dimethyl-2-o0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-y1)-2-
fluoro-benzonitrile;

or a pharmaceutically acceptable salt thereof.

31. A compound of Claim 16 which is selected from the group of:

a) 4-(8-Fluoro-4,4-dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-

yl)-thiophene-2-carbonitrile;

b) 3-Fluoro-5-(8-fluoro-4,4-dimethyl-2-oxo-1,4-dihydro-2H-
benzo[d][1,3]oxazin-6-yl)-benzonitrile;

c) 5-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][ 1,3]oxazin-6-yl)-
thiophene-3-carbonitrile;

d) 2-(4,4-Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][ 1,3]oxazin-6-yl)-

thiophene-3-carbonitrile;
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€) 6-(1,2,4-thiadiazol-3-yl-phenyl)-4,4-dimethyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one;

) 6-(3-Fluoro-5-thiophen-3-yl-phenyl)-4,4-dimehtyl-1,4-dihydro-
benzo[d][1,3]oxazin-2-one;

5 g) 2-(4,4-Dimethyl-2-o0x0-1,4-dihydro-2H-benzo [d] [1,3] oxazin-6-yl)-

pyrrole-1-carboxylic acid tert-butyl ester;

h) 2-(4,4-Dimethyl-2-ox0-1,4-dihydro-2H-benzo [d] [1,3] oxazin-6-yl)-5-
nitro-pyrrole-1-carboxylic acid tert-butyl ester;

i) 4.4-Dimethyl-6-(5-nitro-1H-pyrrol-2-y1)-1,4-dihydobenzo

10 [d][1,3]oxazin-2-one;

1) 4,4-Dimethyl-6-(1H-pyrrol-2-yl)-1,4-dihydro-benzo[d][1,3]-

oxazin-2-one;

or a pharmaceutically acceptable salt thereof.

15 32. A compound of Claim 16 which is selected from the group of:
a) 4.4-Dimethyl-6-(1-methyl-1H-pyrrol-2-yl)-1,4-dihydro-benzo [d][1,3]
oxazin-2-one;
b) 4.4-Dimethyl-6-(1-methyl-5-nitro-1H-pyrrol-2-yl)-1,4-dihydro-
benzo[d][1,3]oxazin-2-one;
20 c) 3-(1,2-Dihydro-2-oxospiro[4H-3,1-benzoxazine-4,1-cyclohexan)-6-yl)-
benzonitrile;
d) 3-(1, 2-Dihydro-2-oxospiro[4H-3, 1-benzoxazine-4, 1-cyclohexan]-6-yl)-

5-fluorobenzonitrile;
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€) 4-(1, 2-Dihydro-2-oxospiro[4H-3,1-benzoxazine-4,1-cyclohexan]-6-yl)-
2-thiophenecarbonitrile;
f) 5-(1, 2-Dihydro-2-oxospiro[4H-3, 1-benzoxazine-4,1-cyclohexan]-6-yl)-
2-thiophenecarbonitrile;
g2) 5-(1, 2-Dihydro-2-oxospiro[4H-3, 1-benzoxazine-4,1-cyclohexan]-6-yl)-

4-methyl-2-thiophenecabonitrile;

h) 5-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-4-
ethyl-thiophene-2-carbonitrile;

i) 5-(4,4-Dimethyl-2-o0x0-1,4-dihydro-2H-benzo[d][ 1,3 ]oxazin-6-yl)-4-n-
propyl-thiophene-2-carbonitrile;

or a pharmaceutically acceptable salt thereof.

33. A compound of Claim 16 which is selected from the group of:
a) 5-(4,4-Dimethyl-2-oxo0-1,4-dihydro-2H-benzo[d]}[1,3]oxazin-6-yl)-4-n-
butyl-thiophene-2-carbonitrile;

b) 6-(4-Cyano-3-fluoro)-4,4-dimethyl-1,4-dihydrobenzo[d][1,3]- oxazin-2-

one;

c) 6-(4-Fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]- oxazin-2-
one;

d) 6-(3,4-Difluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]oxazin-
2-one;

€) 6~(2-Fluoro-phenyl)-4,4-dimethyl-1,4-dihydro-benzo[d][1,3]- oxazin-2-

one;
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) 3-(4,4-Dimethyl-2-0x0-1,4-dihydro-2H-benzo[d][1,3]-0xazin-6-
yl)phenylacetonitrile;

g) 5-(4,4-Dimethyl-2-o0x0-1,4-dihydro-2H-benzo[d][ 1,3]oxazin-6-yl)-furan-
2-carbonitrile;

h) 5-(4,4-Dimethyl-2-oxo0-1,4-dihydro-2H-benzo[d][1,3]oxazin-6-yl)-furan-
2-carbonitrile;

i) 3-(4,4-Dimethyl-2-ox0-1,4-dihydro-2H-benzo[d][ 1,3 ]oxazin-6-yl)-2-
fluoro-benzonitrile;

or a pharmaceutically acceptable salt thereof.

34, A pharmaceutical composition comprising a compound of Claim 16, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier or

excipient,

35. A method of inducing contraception in a mammal, the method
comprising administering to a mammal in need thereof a pharmaceutically effective

amount of a compound of Claim 16 or a pharmaceutically acceptable salt thereof.

36. A method of treating hormone-dependent neoplastic disease in a
mammal, the method comprising administering to a mammal in need thereof a
pharmaceutically effective amount of a compound of Claim 16 or a pharmaceutically

acceptable salt thereof.
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37.  The method of Claim 36 wherein the hormone-dependent neoplastic
disease is selected from the group of uterine myometrial fibroids, endometriosis, benign
prostatic hypertrophy; carcinomas and adenocarcinomas of the endometrium, ovary,

breast, colon, prostate, pituitary, and meningioma.

38. A method of synchronizing estrus in a mammal, the method comprising
administering to a mammal in need thereof a pharmaceutically effective amount of a

compound of Claim 16 or a pharmaceutically acceptable salt thereof.




