HETEROCYCLI C ANTI VI RAL COMPOUNDS The present invention
provi des non-nucl eosi de conpounds and certain

derivatives thereof which are inhibitors of

RNA- dependent RNA viral . pol ynerase. These conpounds

are inhibitors of RNA-dependent RNA viral replication

and are useful for the treatnent of RNA-dependent RNA
viral infection. They are particularly useful as
inhibitors of 5 hepatitis C virus (HCV) NS5B

pol ymerase, as inhibitors of HCV replication, and for

the treatnment of hepatitis Cinfection. The invention

rel ates to non- AEIERQEYALIQ ANTVRRALLOMEBOUMUS| t or s of

HCV replicon RNA replication. In particular, the
invention is concerned wth 'the use of heterocyclic, ,
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gl ycoproteins, El and E2. HCV al so encodes two

proteases, a zinc-dependent 5 netalloproteinase

encoded by the NS2-NS3 region and a serine protease
encoded in the NS3 region. These proteases are
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are produced mainly by infected cells and protect

nei ghboring cells fromde novo infection. IFNs

inhibit viral replication of many viruses, including
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XBNORE BNOB6X 2 X, R XR2 RA-1 A2 A3 HOH
,. N2 RNO(RINOO 2R6XRR2 A4 A5A6 YY
R86N06X0 XRR R A7 A8 werein: Ais

sel ected fromthe grouping consisting of A1, A-2,

A-3, A4, A5 A6, A7 and A—'é,‘ 5 Xis CHor N Yis
H, -al kali metal or NH4'; ig -0-, -NR6- or X6 is
absent; R in each inci dencex‘g"s ndependently sel ect ed
fromthe group conS|st|ng o| C 5
al kenyl, C2-6 al kynyl,
cycl oal kyI Cl4al kyl , C| 6 al KQxy,s 10 optl onal Iy
substituted phenyl, optional I8 substituted phenyl-Cl.6
al kyl, C1.6 hydroxyal kyl, C1.3 al koxy-C -6 al kyl,

opti onal |y subspwt ut ed phenoxy Hoptionally go
substituted
hydr oxyks _
-X (CH2)."s )0802

- X4( CH2) , NRe* Ry - XﬁNR&ﬁEb nitro, and c$mane
wherein said ﬁtk’onally subst 'tk ed phenyl groub‘s are
substituted wi4-h one to three substituents A-3

i ndependently selected fromthe group consisting of

C .3 alkyl, C2.4 alkenyl, C2.4 54al kynyl, C, -3 koxy,
phenoxy, CH hajtal kyl , hydr oxy, [hal ogen, NRaRg, cyan

and nitro; S i ndepenge cted fromnw
group congf-Ni atcef C, . 6 Cn6 al kenyl 6
al kynyl, pyrigpnyl methyl, i i nyl met hyP .79
cycl oal kyI GX-.Rz R’
A4 A-S A-6
v Y
L . S \ “
ey
4/fI NS &
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wherein:

A . isselected from the grouping consisting of A-1, A-2, A-3, A-4, A-5, A-6, A-7 and A-
8 '

s X isCHorN;
Y  is H, alkali metal or NH;";
X¢ is-O-,-NR% or X6 is absent;

‘R'  in each incidence is independently selected from the group consisting of C;.¢ alkyl,
Cy.6 alkenyl, Ca.¢ alkynyl, Cs.7 cycloatkyl, Cs.; cycloalkyl-Cy 4 alkyl, Cy.6 alkoxy,
10 - optionally substituted phenyl, optionally substituted phenyl-Ci. alkyl, Ci6
hydroxyalkyl, C,.5 alkoxy-Cy¢ alkyl, optionally substituted phenoxy, optlonally
-substituted phenyl-C,.; alkoxy, C; heteroalkoxy, hydroxyl, halogen -



C3.7 cycloal kyl -G .3 alkyl, C, .6 heteroal kyl and
phenyl - C, . 3 al kyl said phenyl 10 optionally
substituted with one to three substituents

i ndependent |y sel ect ed from the group consi sting of

Cl1. 3 al kyl, C2.4 al kenyl, rkynyl C _3 al koxy,
phenox a R,
cyano &EF}%)T%&P "Igéﬁ?)l%/&g(‘:hwl nﬁc)si%foﬁ (%glejlq%dzependentq)
sel ect etlRfSQRI t-lﬁé%]f)é‘ﬁb RCoh8:B1 KR n@m»en PRy wherein Vsaid

C2.6 a'df)ﬁGIYdll stbRited pkdyy froufsdre’ sm@btitht@&bvkth lone ﬁ&hﬂze substituents

g 882#1’8%68%6% f—*dfc ?Eéhfaét@ ik E098R, G el o
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phenyl vfgo;a al kyl said phenyl optionally substituted
i ndependently wth one to three R3 radicals; R5 IS

h 20X 1 0 1-6 3-6 d1Ker
b 1 e
C.. 6 aldyRyiohgregerimay fmidesiin G k%YFl

al kyl , G;NepRalky-OR ¢} Retpoalkyl Iapd phenyiBGEs all@l sa@i phenyl
peter O%b;hé{}mnﬁ {u%%@t%ﬁ@ to ﬁ%'s%{deﬁmm édd@hﬂﬁﬁ!ected from

I'soxazo in.,said

phenyl A AL TR o Bg{%r% élé %‘ﬁ&l‘i@ alkoxy, phenoxy,
subst i L adloalhﬂﬂprdmdgrhﬁlogemmm oa@ne and fitree -Cl - 3

al kyI C, 3 al koxy, halogen, nitro or 25 cyano; Rs is

R6 101 Gl efh ﬁﬁdenae%ﬂé}e&imﬁy adldeydd frofdthé gt lcomdidiing of Cigalkyl,

gglegy:ol%ﬁ errvé%{ﬁﬁ%wgﬁ?r%;c{}g@l*g 1 396 28R, &1 koxy,

ishree R8logagli cal s; R10 is phenyl or pyridinyl said
phenyl and said pyridinyl are optionally substituted

Wittt muy@ﬂ%teﬁ ks Elkﬂ,ecgs;wbafﬂmmty W&EII@E Cedlkfy}g G béveroalkyl,
group ¢ St | b
hal oal I? Py ?]ralfhlggyl(gu %%%g% plﬁ¥1lgﬂ1 g%or?gﬂﬂu r?clgiﬁzec_iy deéendgntl wit
Rb areoeiyomfﬁﬁ@péﬂﬁ it |y hydrogen Cl 6 alkyl or Cl-6

het eroal kyl, or (ii) taken together are (CH2)q,

- ( GH2) 2q6FrSYh Coy alKoBH2NRIR Shedytar Qs hetrgalkbxy
i ndependently are (i) hydrogen, C-6 alkyl or Cl-6

etidr 0@l lopePbr EjlgalkylR 1S -SO02R, -SO02NR Rb or - COR9
251 cig r? c’)‘?"erorgenajky (ii1) R and Rb taken together

or él:{\lRG S%%%HWPEWW%C@@W CMﬁkﬁ) I\ﬁ@ B\IR%HQ -phenyl,
X' is XNHBpaSonbeterpalkyteX (JCI-N’F);@Q}} @tionally substltuted 1som01e, phenyl

or phenyl-C,.; alkyl wherein said phenyl and said isoxazole are each optionally
substituted independently with one to three C;.3 atkyl, C,.3 alkoxy, halogen, nitro or

- 25 cyano;
R® isRorCre acyl;

R®  is Cygaligyl, Cs.y cycloalkyl, phenyl, NR*R® or OR* wherein R is not hydrogen and
said phenyl is optionally substituted with one to three R radicals;

R' s phenyl or pyridinyl said phenyl and said pyridiny] are optionally substituted with
30 one to three substituents selected from the group consisting of Cy.3 alkyl,
C,.; alkoxy, Cy.; haloalkyl, halogen, NR?R®, cyano and nitro;




m and n are independently zero to three; o0 and r are
i ndependently one to six; pis zeroto tw; g is four
to seven; and, 15 pharmaceutically acceptable salts

t hereof. Further objects of the present invention are:
(ii) a conpound according to (132 as defined by

(05055 o G000 b L, o/ R B
/ | together dre &CHz)cN( 2BOEFP Doy (CHIK ARy X~z A—

A-7 A-8 wherein: Ais selected fromthe grouping
C 0 T]S laﬁﬁ RA gudéf;enﬁeﬂltly afe @) hylr@gen, /G, 4 allkAo5 C,.pheTeraal byl for &ii) R%is

Cl 6 al'ky ge%'_@ R0 R‘ﬂ?ﬁf&?ogenmrﬁﬁ; and mtogether

£, 6 apreyfHager & hOBenzyI _QCHR) . C(]\IRa Rb’
NR6SO2R ; R2 is C 6 aIkyI pyr1d|nylnethyl,, C3.7
cin‘oalisI@IS{@!prQl(ﬂ)loyNRm phenyl Cl 3 al kyl said
phenyl optionally substituted with one to three groups
I ndgpend@tfidry begd;ected from 10 hal ogen, cyano, Cl-6

al kyl, G 6-hal oal kyl, C -6 al koxy;
X*  is-O-,C=0or NRY
X* isX'orabond;
10 X isNR®orO;
m anci n are independenﬂy zero to three;
"0 and r are independently one to six;
p is zero to two;
q is four to sevén; and,

15 pharmaceutically acceptable salts thereof.

Further objects of the present invention are: (ii) a compound according to (i), as
defined by formula I



R3 is G _6 alkyl, halogen or C -6 alkoxy; R4 is R4 is
Cl-6alkyl or C3.7cycloalkyl; Xis CHor N, Yis H,

al kali metal or NH4'; ismisOtos;nisOtoz;RG
|s hydrogen or Cl -6 alkyl; -9 )\ isl

' sC1- 6al ky1, PhenY1, - CHz- PhenYl ™ ENR' Rb, mor - ; R, R
and Rb are independently dego en or Cl-6 alkyl; R
and Rb, independently are ¥ en or Cl.6 al kyI r
islto3; 5 (iii). A conpoufd g{l,ng)to (i) or (||)
as defined by formula $75all (RW. H4

S(1Ai) 7XINOgR= wheréin R is halogen,
nitro, cyano, am no, hydroxyl, -NHCOO Cl.6 al kyI

- NHCONH- C14 OYkyl , - CHX CHRBG: Gifi al B[,

al koxy, - BRCHALRONR 2=£@10 NR6 ; R2
is CL. ridiny Lhyl , & O @&ty

al kyl, or Dk X, R4l kT sai d enyl optio aI I y
substi t ut ed vvl‘tx one to tfree group ‘n’ndependently

sel ect ed fron}_ h Iogen gydno, CL. 64l kyl, A4

Cl. 6- hal oal ky &1 6 al koxy; R3 |s Cl.6 aI kyly,

hal ogen or Cl.6]al koxy; 15X|s CHor N Y

al kali net eooomi 3, N is " R6 is
hydr oge® & el kyl ;€ |
: . 57 N o o
g &l 6l
“R? X\Rz X‘R’
A-S
A-7 A-B

wherein:
A isselected from the grouping consisting of A-1, A-2, A-3, A-4, A-5, A-7 and A-8;

R'  is halogen, nitro, cyano, amine, hydroxyl, -NHCOO- C;.6 alkyl, -NHCONH- Cy4

5 alkyl,
-CH,;NH,, CH;0- Cy¢ alkyl, Cy. alkoxy, -O-Benzyl, -O(CH,),.CONRR”,

~NR*SO,R:

R?  is Cy.¢ alkyl, pyridinylmethyl, , Cs.7 cycloalkyl-C;_4 alkyl, or phenyl-Cy.; alkyl said
. phenyl optionally substituted with one to three groups independently selected from
10 halogen, cyano, Ci.¢ alkyl, Cj.s-haloalkyl, C,.¢ alkoxy;

R®  is Cigalkyl, halogen or Cy.5 alkoxy;
R* isR'isCs élkyl or Cy.7cycloalkyl;
X isCHorN;
Y  isH, alkali metal or NH;";

15 m is0to3;
n is0to 2;

RE s hydrogen or Ci.¢ alkyh;



20 R is is Cl.6 alkyl, phenyl, -CH2-phenyl, -NR Rb,
Mor -~ ; -10- Ra and Rb are independently hydrogen or
Cl.6 alkyl; R and Rb independently are hydrogen or
Cl 6 alkyl; r is | to 3; (i v) A compound accor di ng
to (iii), s wherein R is H, 6ch|oro brono, 7-NQO2,

6-CN, 6-CH2NH2, 7-OH, 7-OBn, 7- OCH2 . 7-NH2,
7-NHAC, 7-NHSCRMe, 7- NHSCR-n-Pr, 7- 7- QCH2CCRNe, 7
HM, ' OS NHSQREt, 7-NHSOrc-C3H5, 7 V2

7- N Ve e mealkylepherp, NEE eyl NRIEE( 21) Neive, ;
7- Q( CH2) 2CONH2, - NHSO2NH2, 10 OCH2CONHME,

- NHEGRA R? G2HHepdhdbiiSERdmgEBH, salkyl  NHSO2CH2Ph, 7 , |
7-NHSO2-i - Pr, 7-NHS2-n-C4AH9, 7- H -N 7- OS-N3

M'El%}{w’mge' HideRNFe BRiogeAlr Ci. ; R2 methyl,
i So- arryl ) 2-¢c- C3HS, - CH2- 0- CBH4F, - CH2- p- CGH4F
3, 4-di - (QGHSCHZ 3,4-di -F- C6H3CH2, 3-CN C6H4ACH2,

CH2‘(4’19t§ \Ve- O6HB), pyrid-3- i5 ylnethyl,

oo ¢ 5 Ui ol copmraiIccomsieip) Pt s defiged bpmmrle g 1y

6-F, 6-C, 6-M, 60VEOr67d| ;XlsCHorN;Y
i sHor Na. 20 (v). Aconpounda gto(l) as
defined by formula O er O S2 ¥2| (R). 61
\ ' g45 (1-A7) N05 o

\ S d-A-D

7

1:,

wherein

R'  is halogen, nitro, cyano, amino, hydroxyl, -NHCOO- Cy. alkyl, -NHCONH- C,.4
alkyl, -CH,NH;, CH,0- C, ¢ alkyl, c. ¢ alkoxy, -O-Benzyl, -O(CH,),CONR*R?,
10 -NR®SO,R’;

R?  is Cy.¢ alkyl, pyridinybmethyl, , Cs.7 cycloalkyl-C.3 alkyl, or phenyl-C,.; alkyl said
phenyl optionally substituted with one to three groups independently selected from
halogen, cyano, Cy.g alkyl, C;.¢-haloalkyl, C,.¢ alkoxy;

R® - is Cy.salkyl, halogen or C,_s alkoxy;
is5 X isCHorN; |

Y  is H, alkali metal or NH,%;

m is0to3;

n is0to 2;

R®  is hydrogen or Cy. alkyl;

20 R’ isis Cpgalkyl, phenyl, -CHz-phenyl, -NR'R?, ™ or ;




1 R -u- wherein R amino or-NHSO2-C1_5 alkyl; R2 is
Cl.6 al kyl, phenyl-G 3 alkyl said phenyl optionally
substituted with one to three groups i ndependently
selectedfromhalogen 5R6 is Hor G_6 alkyl; Yis
H al kali metal or - and m93 0 to 3. (V|) A

Qun baccordl n 4o e io R amno or
M 'ﬁﬂepe Bh@%&& W&G SM’H met hyl or
ethI an Yis H (vii). A conp d according to
(i) R aud E’qudﬁz@adﬁw‘/ﬁ&w’%en L6 a@“@ Y28 7i 41
(R. H4 5 (1-A-8 56 tNO RzZ 15 wherein R is
-NH8Or Gs.160 3l kyl ; R2 is phenyl-C _3 al kyl said phenyl
optional Iy substituted with one to three groups
i ndependgnhlympelRick@ddihg aniihal ogen; 20 Y is H, alkali
nmetal or N4 "; and misQo03. (viii). A conpound

ascc%griemg to (vii), 12 wherein

R!  is H, 6-chloro, bromo, 7-NO;, 6-CN, 6-CH,;NH,, 7-OH, 7-0Bn, 7-OCH2CONH,,
7-NH,, 7-NHAc, 7-NHSO;Me, 7-NHSO;-n-Pr, 7-OMe, 7-OCH,CO;Me, 7-

H

=N
1- O:S \

Me
-~

NHSO,Et, 7-NHSO;-c-C;Hs, 7-OCH,CONMe;, 7-N(Me)SO;Me, Me ,

7-NHSO,Ph, 7-NHC(=0)NHMe, 7—O(CH2)2C0NH2, -NHSO,NH,, -
1 OCH,CONHMe, -NHSO,-n-C3Hs, 7-NHSO,-¢c-CsHs
H
7- & i '

NP
—NHSO:CHzph, 7 NHSO: 1~ PI‘, 7-NHSOZ'-H C.;Hg, 7-

7- _g S—NO
NHSO,;NMe,, 7-NHSO,NH-Boc, or 7-CH;OMe;
R?  methyl, iso-amyl, -(CHy)z-¢-CsHs, ~CH,-0-CsHyF, -CHy-p-CgHyF, 3,4-di-F-
C¢H3CHa, 3,4-di-F- CgH3CH,, 3-CN-CgH,CHa, CH,-(4-F-3-Me-CgH3), pyrid-3-
15 yimethyl, pyridin-2-yl-methyl, -CHz-c-CeH1s, CH;-(3,4-di-F-CgH3), or CH;-(4-F-
3-CFs-CsHs),

R’ H, 6-F, 6-Cl, 6-Me, 6-OMe or 6,7-di-F;

X is CH or N;
'Y isHorNa.
20 (). A compound according to (i), as defined by formula

5 ‘ (I-A-T)




R 7-NHSO2Me; R2 -CH2-p-C6H4F;and Y is H 5 (ix). A
conpound according to (i), as defined by formula S
HO (R~)m(1-A-3) H RO NO1Z R wherein R is
-NHS2-Cl _6 al kyl, nitro, amno or -NHSO2NH2; R2 is
Cl6al kyl , C3. 7cycl oal kyl - C1_4al¥yl or phenyl -Gi -3

al kyl| s_ai d phenyl optionally 10 substituted with one
to YHTEB groups i ndependent |y sel ected from Cl. 6al kyl,
Cl. 6al koxy, hal ogen; R4 is Cl.6al kyl or

C3. Kcy amint a5y iNHYrcCrsdlkyh 0t 03. (x). A conpound
according to (ix), 15 wherein R is H, 7-NHSO2Me,

7- NGz, iIYE NHEyh phehyNEISCRHR:Id ;R@nﬂs»pﬁ@idﬂ)’ mmed@ﬁmmm to three
Ga - F-3- MO C6H3CH2-
4 F 3 %E’dc%@ﬁeﬁrf w?%ﬁ(’ “‘(';gs?n R4 is t-Bu,
g{e I:%,A or CHZCHI\/EZ 20 (XI) A corrpound
éc rdi“hléof 1P’ as defined by formula 13- Oer S e0

O~~/I§IR'HZ;11 (1-A-4 6iNRNO I1Z R wherein R is
i metal or NH,*; and

m isOto3.

(vi). A compound according to (v),
wherein

10 R' amino or 7-NHSO;Me;

R®  -CH,-p-CsH,F;
R®  is H, methyl or ethyl; and
Y isH;

(vii). A compound according to (i}, as defined by formula

0 ;a 05
. v 2 | j@%}l‘)m
sQ S He s (-A-8)

6 N
11
RZ

15

wherein
R'  is -NHSO,-C,.¢ alkyl;

R?  is phenyl-C,.; alkyl said phenyl optionally substituted with one to three groups
independently selected from halogen;

20 Y  isH, alkali metal or NH,"; and
m isOto 3.

tviii). A compound according to {vii},




RZ phenyl -Cl1-3 al kyl said phenyl optionally
substituted with one to three groups 5 independently
sel ected from hal ogen; R4 isCl.6alkyl; M isQo3.

(xii).
10 R2 -CH2-p-CBHAF; R4 is t-bu

A conpound accordi ng to{ i), wherein R is H
1. (xiii). A compound

accg,f]%bﬂgto(l) as defined by formula | I )~ (R~)e

R6 OR wherein 15 Rt is H R

isCl, 6 is HorC,-6alkyl; R6 is H orCy6
-al | d %ﬁqsﬁd‘@ and -14- -n |sOt03 (xiv). A conpound

accogdl

(CHR) 2

cé;uu) wherein RLis H R2is
-p-C8lF@nds H and R6 is nethyl; (xv). A

conmpound according to (i), as defined by formula 0 O
@S RonsHR / \ [ [ / (I1-A-5) N1 wherein

5

(ix). A compound according to (i), as defined by formula

0, s .
HO, l :@ml’m 1-A-3)
E— N
4 H
R N 0
R2
wherein
R'  is-NHSO,-C,¢alkyl, nitro, amino or -NHSO,NHj;
R* is Cjgalkyl, Csscycloalkyl-Cyalkyl or phenyl-C.; alkyl said phenyl optionally
10 substituted with one to three groups independently selected from C,salkyl,
Ci.s alkoxy, halogen;
R*  is Ciealkyl or Cs.ycycloalkyl; and
m isOto3.
{x). A compound according to (ix),
15 wherein
R' isH, 7-NHSO;Me, 7-NO,, 7-NH; or 7-NHSO,NHy;
R*  is (CH,)2CMe;, CHyPh, -CH,-p-CeH F , 4-F-3-Me-CgH3CH,-,
4~F~3-MeO—C5H3CH'2—, 4-F-3-Cl-C4H3CH;- or -{CH3);-¢-C;Hs;
R* s t-Bu, c-CgH;;, CHMe(Et) or CH,CHMe;.

20

(xi). A compound according to (i), as defined by formula




1o Rl is Hor halogen; R2 is phenyl-C _3 alkyl said
phenyl optionally substituted with one to three groups
i ndependently sel ected from hal ogen; R3 is H or

hal ogen; and R6 is Hor C -6é3IkyI 15 (xvi). A

conmpound accor di ng to (xv), ein is Hor

chloro; R2 is -CH2-p- C6H4F, ds H or fluoro; and

R6 is Hor nethyl; 20 (XVII ‘g?c ound according to
any one of (|) to (XVI) ®9mpound i's

3- (1, 1- Di oxo- 1, 4- di hydr & 1X 4 Th|a2|n 3-yl)-4
- hydr oxy- I-(3 nethyl but yiITy 1 qU|noI|n 02:8ne; -15-
1- (2- Cycl opr opyl - et hyR}= ¥G- di oxo-1, 4-di hydro-17,.6

-benzo[ 1,4 1 thiazin-3- yh} 6 fl uoro- 4- hydr oxy- |
H-qU|noI|n 2-one,

6- Chl oro-3-(1, | -di oxo-1, 4-di hydr o- 1X6- benzo[ 1, 4] t hi azi
n- 3whergin 4- hydr o) Cy- | - (3-met hyl - butyl)-1

H qui nol i n-2-one; 5

1- (12- Cyctippr opyl - et hyl ) - 3- (1, 1- di oxo- 1, 4-di hydro-17" 6-
benzo[ 1, 4]thiazin 3-yl)-4- hydroxy-6-nethyl -

| Hgui 559 dylcg Qﬁ@ said phenyl opnonally substituted with one to three groups

1-(2-Cy 1- di oxo-1, 4-di hydro-1X6-b
énzo[ i"‘i?]"? %ysﬁfe§e%§mi‘al% SPéir oxy- 6- met hoxy-1

H-qU|noI|n 2- one;
6- dhlowdhkaWﬁecyclopropyl et hyl )-3- (1, 1- di oxo- 1, 4-di hy
dro-12P-benzo[ 1, 4]thiazin-3-yl)- 10 4-hydroxy- |
H qui neddw-32- one; 3-(p-Chloro-1,1
- di oxo- 1, 4-di hydro-17x6- benzo[ 1, 4j t hi azi n- 3-yl ) - 4- hydr
oxy- | - (2nEetdhpounBuboskdingd oty Uirkeadia n- 2- one;
3-(1, 1- D oxo- 1, 4-di hydro- 17P- benzo[ 1, 4] thi azin-3-yl)-1
(%ﬁflugﬁo benzyl) 4- hydr oxy- 1H- qui nolin-2-one; 15
3 ( ‘oxo0- 1, 4-di hydr o- 17x6- benzo[ 1, 4] t hi azi n-3-y1) -
Sé fluoro- benzyl) 4- hydr oxy- 1H qui nol i n-2- one;
18- (R, 1-GlorS=1H4H4- di hydr o- 1X6- benzo|
1, 41th|a2|n 3-yl)-1-(4-fluoro-benzyl)-4-hydroxy-
1HR{ui Bottiud2- one, sodi um salt:
1- (2- Cycl opropyl - ethyl)-3-(1,1-dioxo-1,4-dihydro-l)x6-
benzo[ Ghiiphichingginmt scordingde (iR @s dafhed by fokulal
1, 81napht hyri di n- 2- one;
o, ,0

> 7
»'
S

®;

(I-A-2)

wherein
15 R' isH;
R* s Crealkyl;
R®  isH orC;¢alkyl;
RS s H orCysalkyl

m is0to3;and



3-(1, 1- D oxo- 1, 4-di hydr o- 17x6- benzo[ 1, 4j t hi azi n-3-yl) -

4- hydr oxy-I-(3-nethyl -butyl)- 1 H 11,81

napht hyri di n- 2- one;

3-(1, 1- D oxo-1, 4-di hydro-1 X. -bengo[ 1, 4

thi azin-3-yl)-6-fluoro-4-hydroxy-1-(3-nmethyl- butyl)-1
%  is9to B aphthyrldln 2-one; 25

3- (- 5 0X0- 4 dlhydro 17L6- benzo 11, 4]

t hi azi n: or o- 0L 0- bhenzyl) - 4-
hydr oxy ("l“pr- % ﬁ?‘ﬂg (h.gé to ():1115J wheremn

3-(1,1-Di oxo-1, 4- dlhydro 1X6- benzo[

1, 4R hi Hin- 3-y1)-6-f1 uoro-1 - (4-f 1 uor o- benzyl ) - 4-
hydr oxy- 1H qui nol i n- 2-one, sodiumsalt; -16-

3- (R?1- Euﬁwghawmﬁdlhydro 1) " 6- benzo[ 1, 4] t hi azi n-3-yl ) -
1- (4-fluoro-benzyl)-4-hydroxy- 6-

mgt@yl-ﬁhtqganol|n 2-one;

3-(1, 1- D oxo-1, 4-di hydr o- 1X6- benzo[ 1, 4] thi azin-3-yl)-1
- (48l uQr nzyl ) - 4- hydr oxy- 6-

nmet hyl gﬁ?}§$nolln 2-one, sodiumsalt; 5

% (12: E)ﬂrlc% _paflﬂé/&%t)dﬁt (1yorgefme£]¥d{00)(¥1 8- (7-nitro-
benzo[l 4]t hi azi n-3-yl)- 1FLqU|Qprn 2 one;
3-(6-Cyano-1, 1-di oxo-1,4-dih ¥s1)6-Wenzol 1, 4]th|am
n-3-yl)-4- hydroxy | -(3;meth LA

butyl ) - 1H qui nol i n- 2- 8 N (-4-5)

3- (6- Ami nonet hyl - 1, 1- di - dkthydr o- 1) v

benzo[1,4]thiazin-3-y|)-4- droxy-1-(3- 1o
nmet hyl - but yl ) - 1H qui nol i n- 2-"one;
- 6-Fluoro-I-(4-fluoro-benzyl)-4-hydroxy-3-(7-hydroxy-1,
1--diwbsreinl, 4- di hydro-1 A. 6- benzo|
1, 4] t hi azi n- 3- yI)-IFLquinoIin-Z-one;
@ (K' BepBydrhldigerd;, | - di oxo- 1, 4-di hydro- 176- benzo[
1, 4]t hi azin-3-yl)-6-fl uoro- I-(4 fl uoro-

ben 3" )iz s é{,&%ﬂ{:o%iﬂk}l E&fi?ﬁl‘l ogall? Rbstitkbed with one to three groups

nzy ) - 4- hydr oxy- 2- oxo- 1, 2
d| hydr‘B %ﬂspﬁlraﬂa’ﬁe %"‘“ﬁfj""l HJogen;
di oxo- 1, 4-di hydro-17. 6- benzo[
1, 4R% hiiakl erhlogerosyd - acet ami de:
3-(7-Am no-1, 1-di oxo- 1, 4-di hydr o- 1X6- benzo[ 1, 4] t hi azi n
- 3-§1) -ik H(oz-C¥alkgpr opyl - et hyl ) -
4- hydroxy 1H qui nol i n- 2- one;
AT!Q r dn0-benzo
%1 4] t h| asz)l*%co‘én Iu)%gccf%rcﬁ% gmfg(‘gﬁ%l ﬂor 0- 20
é E{oxy 1H qui nol i n- 2- one;
[6‘S IB6P8IF - (4- f1 uor o- benzyl ) - 4- hydr oxy- 2- oxo- | , 2
-dlh dro-quinolin-3-yl]-1,1-
di o%o- s i-AyfaHes17v6- benzo[ 1, 4] t hi azin-7-yl }- acet ani
de;
N- [B* [ Gs Bloufluord arffdd- f | uor o- benzyl ) - 4- hydr oxy- 2- oxo- | , 2
-di hydro-quinolin-3-yl]-1,1-
di opfo- 1sﬂ(ghnmqqo 1X6- benzo[l 4]t hi azi n-7-yl } - met hanes
quonan1de

N 13- [ hupr -f I 03 . _ 2 - .
204 hydr d u)iQ n&f’#m{"é_aﬁ#‘?‘%? io?%le bf Gy DXLV P ¥herRinOe cc!;mgound is
3-(1,1-Dioxo-1,4-dihydro-1A5-benzo(1,4]thiazin-3-yl)-4-hydroxy-1-(3-methyl-butyl)-

1H-quinolin-2-one;

ben




di oxo- 1, 4-di hydro-17. 6- benzo[ 1, 4] t hi azi n-7-yl ] - met hane

sul f onam de, sodium salt;

1-(3,4-Difluoro-benzyl)-3-(1, 1-di oxo-1, 4-di hydro-1)!-b
"enzo[ 1, 4]thiazin-3-yl)-6-fluoro-

4- hydr oxy- | H qui nol i n- 2- one; ~1%:

1-(3,4-0Oy fl uoy o; )3-(1, 1.djo 4-di hydr o- - i
en R DR RGOy 1) S PB4t 358 e ooro
H gdiydoixyiH2qa@ndin-2odéum sal t ; '

3-(1, 1- D oxo- 1, 4-di hydr o- 1X6- benzo[ 1, 4] thi azin-3-yl)-6

- f lgLTH1Orok 3-( Yt-Blobie - Bhyirs-h) benbd N jrhipzid-3hpt 4 -dipgroty-1-(3-methyl-

H quj Iy - 2- D,

3- %T%YQ?%I—@)‘%%P%?%O&?hydr 0- 1X6- benzo[ 1, 4] t hi azi n-3-yl )-6

-fluoro-1-(4-fl -3-ngt hyl - : -

DensgGrrpiayal oy - TG b e e g 104

3- hydroty-t-ridthpidHiquindirhydns- 116- benzo[ 1, 4] t hi azi n- 3-yl

) - 6-f | uor o- 4- hydr oxy- 2- oxo- 2H

quineldyRrobropyMBhil)-bl(1 hatica@ni 4-dibydo-12°-benzo(1,4]thiazin-3-y1)-4-

3- éS- F)l % Di £X0- }_14-.di hr}{g_%g-_lk& benzo[ 1, 4] t hi azi n- 3-yl

) - Y9G AR o 65@‘3’/19%1-1 0X0-2H 10

qui nolin-1-yl nethyl]-benzonitrile, sodiumsalt; .

N R TR AR AR S B SR oo A S e

10 1adydidxydHoqaineline?-one; 3- I | - :

.1, 1-di oxo-1, 4-di hydro- 1A9- benzo[ 1, 4] thiazin-7-yl }-meth
anqgl | A8jox0-1,4-dihydro-13°-b 1,4]thiazin-3-y1)-4-hydroxy-1-(3-methyl-
N- Z;H q}?&g@&/igfoé%rlo_p);l Y é(t) hyl )e-n%(i[f I ]uolrazo]?4-}lr1§/dr gxl;’-%- och)]rle Y

129%4r “8?‘8913%“ W& n-3-yl ] -
1, 1-di oxo- 1, 4-di hydr o- 1X6- benzo[ 1, 4]t hi azin-7-yl }-nmeth
ana < finsor dedibyse-he bsapal L4 g (2 fluorshangl-& hydroxy-

-aciy f-quinolin-2-one;

{3-[1-(2-cycl opropyl -ethyl)-6-fl uoro-4-hydroxy-2-oxo-1
» 23_(1.1-Dioxo-1,4-dihydgo-13°- iazin-3-yl)-1-(4-fluoro-benzyl)-4-hydroxy-

1547 Bef it Digxo-Lardibydgo-1h bepzol Ldlthiszin-5-y)- 1 fluoro Bemayt) 4y ooy
[ 11Htquinadiprony| }-ami de;  Propane- |-sulfonic acid

{3-[1-(2-cycl opropyl -ethyl)-6-fl uoro-4-hydroxy-2-ox0-1
| 23-(1,1-Dioxo-1,4-dihydro-11°-benzo[1,4]thiazin-3-yl)-1-(4-fluoro-benzyl)-4-hydroxy-
di lfquc{ <L N8hd, edBamlsdir; 1, 1- di oxo- 1, 4-di hydr o- 1X6- benzo
[1,4]thiazin-7-yl}-am de, sodiumsalt; 20
6- El -1 -(4-f Qs benzyl) qrexy.- 3. (47, )X ¥1ylg.

1- g.i(g-g%r&??wsjghl-ﬁ%})g?% ?h-,;[) 312(_5(% K éﬂ'lptyrg 9 ¥er§0t1,4}%mp g)ﬁ)]’@

20b e hydsxy- Wit b8 bpaPhthgddiny2-an4 qui nol i n- 2- one;

{3-[6-Fluoro-I-(4-fluoro-benzyl)-4-hydroxy-2-oxo-1, 2-d
I hyqr,0-TFjokdr O idikydreHl 1%-Henio[1,4]thiazin-3-y1)-4-hydroxy-1-(3-methyl-butyl)-
di 9xQs; - dj I Oy -benzo[ 1, 4] t hi azi n-7-yl oxy}-aceti
c g%ﬂé%hfé{’ﬂgﬂwg'é%%ﬁ@ Et hanesul fonic acid {3-]
7 At 2eayaRd T enor RS A G RSN 2155k 1 33 Shethy-
qubuel)i LA -8 hiphthytidih-@mel, 4- di hydro-1), 6-benzo[1,4]th
iazin-7-yl}-am de; Cyclopropanesul fonic acid {3-]

zsé_- ﬁ%r,!ﬁ—)ﬂibﬂpI,@flﬁfﬂyd?—mlfi—ﬁeilﬁrlﬁ,g}miﬁﬂﬂ?ﬁgymd_ D ,?2-(41}£ger§,—lﬂénzyl)-4—

i hydr o- aui nol {.n-,3-y| ]-1, 1- di oxo- 1, 4-di hydr o- -benzo
[ 1?%??’%’ a Wqﬁl-n?iuf/lz}q%m de;
_2 (-j é-i];, L»%g% f,%%lh:.yﬁ&g :1 {flrlil'legg_o’cf i,_?]etglzalull-) BZﬁ)_—E—)ﬁ%E)roo)s Y_-_(g-_ﬂgc))(l%_-l}ehgyl )-4-

- di hydoexd; YH-duimphina-dnétsodiameza]tl, 4]t hi azi n-7-yl oxy}-N, N-d '

i met hyl - acet am de; -18- '




N-[3-[1-(2-Cycl opropyl -et hyl)-6-fl uoro-4-hydroxy-2-oxo
-1, 2-di hydro-qui nolin-3-yl]-

1, 1-di oxo-1, 4-di hydro-12, 6- benzo
"[1,4]thiazin-7-yl}-Nnethyl - anesul f onam de;

3, 5- D net hyl -i soxazol e- 4- sulfoﬁlc acid

{3 C Lo eth I flu .
5 ek B PRGN b et e - A ey oy
1Z@ﬂb@hﬂﬁﬁum0h¥ﬁhn@zln 7 yI} 5 ami de;
N-{3-[1-(2-Cycl opropyl -et hyl)-6-fl uoro-4-hydroxy-2-oxo
- 1, 2¢0i Djekoot, 4pdihpddol 1E-Benzb] 154 )thiazin-3-yl)-1-(4-fluoro-benzyl)-4-hydroxy-6-

enesg#ﬁgﬁqﬁﬁgmghaxgrqm&%@ ggnzo[l 4]t hiazin-7-yl)-benz
B e RN P oS ! 0 -l P G .

1, Ibatizobtd]thiadinel-Fy-dHouirdlin@-¢renz o[

1,4)thiazin-7-y1}-3-nmethyl -urea; to

3- { B14- tﬁ)l;d guampngpdahydebhm -Denbolf Mithiagin 8- 1) dhhpdrpx21-¢3-methyl-
S

[in-3-y
1 1b‘&ﬁg’ ot ’chlrg 12 6 benzo|

1,4]thiazin-7- |O&%} prop OH

N (bl Ampmarel Gyt L bebiyRse: B merrol e it oyt brdsgpg-1--
101, BetiiyPydyip1 Hujueltinge-uey | | -

1, 1- di oxo-1, 4-di hydr o- 1X6- benzo[
1 4& Ehbaz i fa-frudlol bebsy f ARYdEBxy-RY7-hpdrbgi nB-dloxeul 4 dibjdro-1%-

{3 lfe@z?lllﬁl)tlh’émp"‘g(ﬁ H{W’}S’llﬁezn%vr) 4- hydr oxy- 2- oxo- 1, 2

i 13 6-Bengaionio ! riigogh4-diydroidoRenzel LA dhagingt-4D £ Ak fidf4-fuoro-
o[ Ipehhfijisagdroxy-1 Ml quirdlindeorel - 65) ;
2-{3-[6-Fluoro-I-(4-fluoro-benzyl)-4-hydroxy-2-o0xo-1, 2

1ad| i‘?ﬂ 9601219191[0”9 R ﬁu@to%;ﬁ 4lh:r[;iro -2-0%0-1,2~ dlh_}rdro -quinolin-3-yl]-1,1-

thwloabé-f*eﬂ%géo léteﬁ @’hlachacetzaIde yl oxy) - N-me

{3-[6-fluoro-1-(4-fluoro-benzyl)-4-hydroxy- 2- q
i hyaHAmgui-hotdiexo-134-gihydre- li-'éPf@?H*@thaﬂlH’i W’drlo@ﬂdOPmW ethyl)-

-bepg lro -firidai@RhD=ckey| } - ani de; 20
N[ 3- dr oxy- | - net hyl - 2- oxo- 1, 2- di hydr o- qui nol i n- 3-

y] )3 &7 ;ixm i(z dg[ x% 1d4 Ex\ﬁg&% N benzo[al ,4]thiazin-3-yl) 6 fluoro-1-{4-fluoro-
X6 ] KA nesul f onam de;
zm {lgnmle qowyi B %I@Wilpt Orzsa hydr oxy- 6- met hyl - 2- oxo- 1, 2
-di hydro-quinolin-3-yl]-
di a¥g3 1541tmr¢}ydn<ﬂu&eé@aebe;rl)zda{l¢dm}q RioateliR-dihydrd-quinoliardes]-1.1-

ul f S RGhed
{5 GRAT By af- PR o L e, o ox0-1, 2-d

quﬁgég [%%13'0{/?]1 44 ﬂf"’iﬂ’"‘?ﬁ?@’lh"‘ i‘y%roﬁ&% 3? f’?vcgh%dm'qg[mhnus A-LL-

1, 4Aiorv- hiﬂﬂmy?lr(yll?) hgmqﬂbél]thlazm 7-yl}- methanesulfonam: €;

. N-{3-[6-Fluoro-1|-(4-fluoro-benzyl)-4-hydroxy-2-oxo-1,2

2 d'IU‘—)ISJJ[@Pﬂiékdlq)léwﬁlu%oyﬂehzﬂ)-4-hydroxy—§;oxo—_1,2-%ihy<t]}(;—ql1\1£nolinrh3-id]-1,1—

i o iir-7 A ReRZhddalfond mide) SoBbm ¥dlt;
cf o éS %oa;nﬁ(})%r{ﬁf[pf]%%u}-’?%] kRghddalfc e

QL E;)?(’@ ﬁDé‘xﬁ%@g@ adllhg;f{aﬁ; g«; Y- 188181 2 %S5 - Auoro-

y | J4-Hydtexdt G-quibplr-Gidmgdr o- 116- benzo|

1, 4] t hi azi n- 7-yl } - met hanesul f onani de; -19-

N-{3-[1-(3-Chl oro-4-fluoro-benzyl)-6-fluoro-4-hydroxy-

2- 0x0-1, 2-di hydro-qui nolin-3- yl]

-1, 1-di oxo-1, 4-di hydro-17x6- benzo[ 1, 4] thi azin-7-yl ] -ne

t hanesul f onam de; . :

N-[ 3- (6- Fl uor o- 4- hydr oxy- 2- oxo- | - pyri di n- 3-yl met hyl - 1,

2-di hydro-qui nolin-3-yl)-1,1-

di oxo-1, 4-di hydro-11, . 6-benzo]

. 1,4]thiazin-7-yl]-methanesul f onam de;
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N-[ 3- (1- Cycl ohexyl net hyl - 6-f 1 uor o- 4- hydr oxy- 2- oxo- 1, 2-

di hydro-qui nolin-3-yl)-1, 1-

di oxo- 1, 4- di hydr o- 1X6- benzo[ 1, 4h5hiazin-7-yl]-nethanes
ulfonan1de

l(;ll- E)s;l d£304 g{ﬂﬂxﬁ(ﬂ enzgygl(ﬁ(_yglofo (1% &TE)HFX |17L uetn¥o[l 4&1‘:8%.8 31)*1?6 fluoro-
d|oxbhﬂkwwdﬁﬁgdnﬁﬂtkﬁnbéﬁh@PIﬂu]th|a2|n 7-yl}- et hanes

ul fonam de; Cycl opropanesul fonic acid

{ 3 [36¢1f 1-Dinixo- [4-dilydrb-wibfk ieenbe b2 Jhipzid-3h)d6-Bxyro - Gixibaoto-2-methyl-

d hy5ngl)q4lj|h¥1dr?xyﬁl%qmlnfhriz-oned‘l oxo- 1, 4- di hydr o- 17x6- benz

1, 4] thiazi
N {1 pRR T A dibe et Al daPat fumpal fcfeose dpetn-
- 1, bediyhyttholropyi Hbkuinolds-Hope, sodium salt;
1, 1- di oxo- 1, 4-di hydr o- 1X6- benzo[ 1, 4)thi azin-7-yl]-nmeth
an eSSUIBf-(QIlalmod@-,‘l 4-dihydro-115-benzo{1,4]thiazin-3-yl)-6-fluoro-4-hydroxy-2-oxo-2H-

‘ N—{3 Fl.u 4-f 0-3-trifluoronethyl-benzyl)-4
undl @&%b@]%mgoh%% qui nol i n-3-yl ]

: 1 1 dIOXO 1, 4-di ro-X%7ve6-

1, 4Pk @2 riiose- }#}%% éﬂ‘égmﬂﬁbgﬁw%%—” “Ys6-fluoro-4-hydroxy-2-oxo-2H-
hb{Smhﬁmﬁuqmmahﬂ}béubhmm&sehemzﬂh) 4- hydr oxy- 2- oxo-1, 2

-di hydro-quinolin-3-yl]-1,1-

dl OW ﬂelggdtt%%yﬂéﬁylpﬁmbli ﬁ}drhk,az-lonc 1 zydlby&ﬂhexauh 3-y1}-
g M (bﬁ“zr"lﬂjg)Fh‘azb Pl

1, 2- d|h dro qui nolin-3-y dIOXO 1, 4- d|§g§{o 17 P
beni\b[312/14 2t(|;ycg>prqpyl7etby1}-ﬁ 5354 hydroxy-Z«oxo -1,2-dihydro-quinolin-3-yl}-
N- { 3;1L dioxoA1,Eldigaa- Déayio) 1, 4thiyii-0-yi}-Bethatdndfona Bidexwdilym salt;
2-dihydro guinolin-3-yl]-1,1 20

‘i’{ ?f’?oa)]a 4 Qi Ridlp561 RERFAbpro -ty B Z-flaoko UL HydFax Dan@s1 2-

N-{ 8 ﬂIYg;"cﬂH“b‘le‘ SROPRL L b%@wégﬂ Jhbemphl-eibiazndall-amides
- di hydro-qui nolin-3-yl]-

di oPmpﬁpﬂldulﬁwnkr@dm&ﬁéﬁzd?mom“ﬁﬁwﬁzﬁ Ruoro-irhydrray Haewes!:2-

: U| f Qﬂﬁ&iodcﬁ.unolﬁfﬁﬂilﬂq HoB! 1,k Aityareami®benzo( 1,4]thiazin-7- yl} -amide,

E? flugfo fl uoro-benzyl) - 4- hydroxy- 2-oxo-1, 2-d

|hy

qU|noI|n é%w 1-di oxqQ-1, 4-di hydr 6- benzo[ & i}th 6
a7 Briluprg (4 fiorssbengy)- edvﬁw 3r(7§mtk‘aw. lel diopcer 14-dihydro-12"-
(ﬁ génbhynﬂmnhriéﬁﬁkﬂ@nﬁ&bﬁmayé) 4- hydr oxy- 2- oxo- 1, 2-d

i hydr o-

qui ﬁlaotd ﬁu oVl-la %u&o BeyD-dngbir6HyDy 851, 3 GityaReg&Rbn-41111,1 -

N { 9o it 6 b PR 4SO 63 1, 2
- di hydro-qui nolin-3-yl]-
di okthanesulfatiidaritt {3- [1%-‘3!6@‘?'!21’9?}1 eiybHi-Bpara=47hydrgxysipra b libydro-

B gﬁgolm -3-yl]-1,1-dioxo-1,4-dihydro- 125-benzo[1,4]thiazin-7-yl}-amide;
1-(4- FI Uor o- benzyl - 6-fl uor o- 4- hydr oxy- 2- oxo-1, 2

d' E%c(ii%?a&g.eénﬂﬁéhg %diﬁ {%éz-é'df)pmpy} -ethyl)-6-fluoro-4-hydroxy-2-oxo-1,2-
'ji faﬂ“mffhngﬁl )}]1 b1 SleﬁonJef‘HWYd@U”f -é)ﬁp?d)él 4)thiazin-7-yl}-amide;
N—{S [6,7-Difluoro-I|-(4-fluoro-benzyl)-4-hydroxy-2-oxo
- 1, 243 {thFldo- L(#-AodrorbeBzy)-3-hydroxy-2-oxo-1,2-dihydro-quinolin-3-y1]-1,1-
1, 1&9&@%@ dlh)érdi'li‘%iﬁéb[h AfnRenZofdoAN, Nlcﬁéle{hylzadé{a}m@t h
anesul f onam'de;
N-[ 3- (6- Fl uor o- 4- hydroxy 2- 0x0- | - pyri di n- 4-yl net hyl -
2-di hydro-quinolin-3-yl)-1, 1-
“di oxo- 1, 4-di hydro-17, 6- benzo]
1, 4] thi azi n-7-yl]-nmethanesul f onam de; conpound with -
trlfluoro acetic acid; N13-[7-Chloro-1
-(4-fluoro-benzyl) - 4- hydroxy 2- 0X0- 1, 2-di hydro- qui nol i
n-3-yl1-1, 1-
di oxo-1, 4- dlhydro 176- benzo[ 1, 4)thi azi n-7-yl } - met hanes
ulfonan1de
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6- Fl uoro-1-(4-fluoro-benzyl)-4-hydroxy- 3-(7-nmet hoxymnet
hyl -1,1-di oxo-1, 4-di hydro 1X 6- benzo[

1, 4]th|a2|n 3-yl)-1H quinolin- 249N

5-(7- Am no- 1, 1-di oxo- 1, 4-di hydr o- 17 6- benzo[

1, 4]Nﬂ3-@?~(ﬁ€?¢]c}ﬂr3p ﬁl} f61fh'19¥cp4jﬁ ¥5’ )- oﬂo 1 Z-dihydro -quinolin-3-yl1}-
UL D e e T -

-di hydro-thieno[ 2,3 is

bj py&i- &unetmlysopcazyleié ailfgws add 3-ti-Ryaeleprrpyieetihdhé-dperosd-hydroxy-
hi azi-gxol1, ¥ dihyaBt fiaddis vflpm AiSO:1,4- dlhydro 1A%-benzo[1,4}thiazin-7-yl}-
N—l%w&g (4 Fluoro benzy )-4- hydroxy - 0X0- 6, 7-di hydr o-
t fi & 3-b] pyridin-5-yl]-

ﬁaﬁe?g'll!lﬁ{( ]g 1ﬁyc6c§1ropy9-£t%yl}7-ﬂuogoeg iocgroxy togc';-"’},Zz'-ﬂinzcirX-'qLin%ﬁﬁ-s-yl}-
(S) -B--tend- -I,Btdlly}idfcﬁixﬁﬂb,eﬂmﬂi ,OXtdiazln-2-ytli epemesulféBarhidez of 1,
4]t hi azi n- 3-yl ) - 4- hydr oxy-1-(3-

met I'l)q Xt top ro% ldétm)dé?-ﬂu&)é[lf H}dr@cy‘-m&xo £0-dihydro-quinolin-3-yl}-

( 8)4] ll’]h gqéfﬁi}rﬁo h)gﬁrye%ogi{gx}fazm 4—yﬂ| J]X'g[h?ri 9{17&6 benzol
(3-meth butyl) 5-dih dro rroI 2-one
05) 35{3&{5)2 Cyéleptsmlyqﬂ)yl)sé !Off W@wﬁ-mﬂ w&wémmuwolb@ yi)-
nzo[1i-dibkdr aﬁﬂﬂrdﬁr-ﬂﬁ)beﬂzolhydjltlﬁxyn 7-yloxy}-propionamide;
1=(3-net hyl -butyl)-1, 5-di hydro- pyrrol - 2- one;
(S) Benay c1§ o )al%ﬁ)@s hué;r}s' 3~h}%r&!y alogh- @é%ﬁlyadﬂu diABES-3-y1)-
#é Elgq &%ﬁly%pgf 172 ¥ Wé’“ Diian-Fy12 25,y oxy-
(S) 3 (1 1- Di oxo-1, 4-di hydro-17. 6- benzo]
4}Hy1'mhd:m¢=rl Sulﬁdn)capd({a [6-flyerool-feflugrpybenzyl)-4-hydroxy-2-oxo-1,2-
dragRidrorquiAd RS- ylg3 11 -Slob- ny@ﬁ}@dﬂymaienia[mphmm 7-yl}-amide (I-65);
: (S) 5- Cyclohexyl (1 1-di oxo-1, 4-di hydro- 176- benzo[ 1,

4t r}y@)IG}i ry Il)(4 Jﬂ'ué% lgééxy;ﬂ -4- gdrox¥ -2- oxozl 22 chhydrg quinolin-3-y1]-1,1-

benz

( S) dmxeyied- &(911 Shengoli.4dfing 7%’12"!8%%{%‘}6’ “}R%ﬂ%'éﬁzo[
1,4]thiazin-3-yl)-1-(4- quoro

benz:‘yHa)lestbmdaaxd({,ﬂ-{ls -firode-hy(¢hflmomybenoyl}-2-hydwxy-Qarkiouh?- dthdrO

Sal lin--3-yil-1,1-d 1,4-dihydro-14%-benzo|[1,4]thiazin-7-yl }-amide;
ungl ﬂgentlgﬁiy iY(4 uoro[be%zy l) - YLydroxy 2

ox rr ol
R T R VT L R
rretlh alymgq[ll ,ﬂhhatmﬁeyl} glethanesulfonamzde
N-{3-[(S)-5-tent-Butyl -I-(4-fluoro-3-nethyl -benzyl) - 4-
hydn\DfeyﬂZ(ﬂmhmr&bEnﬁl)thyd@oﬂyk& -methyl-2-0xo-1,2-dihydro-quinolin-3-yl]-1,1-
pyrr [y 7l 4]t hia
d.?xo% Wibidro i dbaison 14;51% g Sk SRS RARLIL;
I\Iiégfq[?évse) k—glﬂ}h:guc?cgluléy %)41 f(i Hggr%—bengﬁ Xro 92&&'0)1 2-dihydro-
. 434 pyinblin-3-3iyl,1- dibxd-—ldl-d]h!ﬂ-rd-lmﬁfbhth[dﬂ(bt-hlﬂxﬁz'fﬁﬁﬂlfﬁp@ 4]t
hi azi n-7-yl } - met hanesul f ohydr o-

ﬁIHaMBE Lﬁ&*mul11(4Jﬂ1£br&b@i&ﬂjl4,}4yddd>®%xb 1,7-dhyaesgeiadlidkBtyl]-1,1-
( S) Ehgx? # %E)fdl 70" IFIE ﬁ&l‘i%ztr 1aZ 3?\5 mﬁtl’wl alethanes lf?r:?amld%

di oxo-
benéfol[31f6zﬁ14qwdz(ﬁrﬂugrgrﬁ7me£h)é baalwi)o%'ksxdﬁg)m%ﬁXGz-l&n@hydro quinolin-3-
( S) ylB-1 (1 7didwi- no-dihydred135bendo] B4 Jdhiagio7epl fjnethanesulfonamide;
-benzo[ 1, 4] thiazin-3-yl)-5-tert-butyl-1I-(4-



fl uoro-benzyl) - 4- hydroxy-1, 5-di hydro-pyrrol - 2-one; 15
N-{3-[(S)-5-tert-ButyI-1-(4-f|uoro-benzyl)-4-hydroxy-2
- 0X0- 2, 5-di hydro-| H pyrrol -

yl]- 1 1- di oxo- 1, 4- di hydr o- 1A 6- QEnzo[l 4]t hiazin-7-yl}
sulfan1de

(S) 1@{3(-[71 qgr@:kﬁgro 14- hu(ﬁb @é{?zy}) ot ﬂ\gdrg-qu{ygrog ZQ)xgeln’Z g[h‘}dr%ltﬁl{hohn 3-

L%irﬁ rsla%*y?‘ bf‘ﬁ&’f*mdf‘lr %J%f%%l%Ehlswa*wydpsthwf?‘&na?l%e

&bs -5-tert-Butyl-1-(2-c dopropx eth{l) 4- hydr ox
y 21\6 wzFlgorQTW@cy}}pwk-pml i(-ylmethyl-1,2-dihydro- qumolm -3-yl)-1,1-

3- Y Bioxd- 1 4= @81 15 Berllb 1 ikhezh 7- A1 -briapdsbifddaalidgzi n- 7-y

I) met hanesul f onani de;

T 4?F t? é%%io&%viﬁ%yl%lﬁﬁ(ﬁo ’-hé'dg:,xﬁ)idt{x? 1]9 dl@ly&%ncﬁﬁ)![mhn 3-yl}-1,1-
5- higxeniyt-dibpdrl ymo[ﬁﬂtg%qn %ylb—ﬁgthanesulfonamxde,
N-[3-[4-(4-fluoro-benzyl)-7-hydroxy-5-o0xo-4, 5-di hydr o-

t hi RG] S; Budrb@yiniddixy-1663ympthl; lhutyl)-2-oxo-1,2- chhydro -quinolin-3-yl}-1,1-

d' o&ﬁx&ul‘h &lh,twm? %@6[@%‘]}%&&& Ahl-Reagh&uifotniddet hanes

f onami de: an

' di hé&%}%pr%;}ah ulf Jil{: c;% y gﬁr ﬁléorng()t/i ﬁuoro Qé’n‘%yﬁ)&yhygro%oz 9):0 i,2-
B- yﬂi}wclromlmwéueé - A,JCFF ipwedlh-grdibado- Béhersp i1 Athisging ryi-amide;

| } - met hanesul fonam de. (xviii). A conmpound accordi ng
t o HA(B-{0+(8,4Diflforp-Henzy x6-fludrof bhydieg-Bexorbeidiledesttuinolin-3-yi}-
(xi X3 dI?B!%el e lh%'&@ﬁ‘”ﬂgnz%fﬁ% 2107 50-r0a R ffoBimide) 1O

(XVII) e’ manufactu nedlcanent or the

t. of ea C used
Ry BP0 T AR ERE T R R oD SRR RS wFisOX? i difydro-
C onguingimdryd- it lhéapacpéigtdlb)alrd)-}ll e&mgdﬂ,ﬂh@aqgﬁﬁ nyetlyme%ﬂfonamlde,
conpound according to any one of (i) to (xvii) adm xed

1\2ﬂéltrh;{2i{61agmé 1ﬁafﬂufﬁhaéﬂ%ﬂpyamyafoami;bxaqmamwoequ?hn-3 yi]-1,1-
or HRFThG tityd5 R en 21T, ghg%;y_,gg&.agh-en,{x\.@&g&%ﬁfeor Bhides,

S 5 A20 7 cQ ng the ste

com- Q@(g-,op%zogﬁmgﬁtsiu@ Fpg,g&t%éqq%ml -ﬂuoropgenzyl) 4- lzydroxy-z -0X0-
(1 llE—dil'Q&ﬂ)-c]mﬂclﬂi hytlrio-dixko-b@rdiinfdro- 116 benzo[1,4]thiazin-7-yl}-amide;
1, 4Jth|a2|n -yl)-acetic acid al kyl ester with a base

Vm%q}F?N@iJFﬁm&Uf)édz?l -Qm;JdYoxsféeﬁEthoi;Dz—aﬁﬁﬁ bagihydo RfufolR-3-yl]-1,1-

Rordt °§ﬁ§*eﬁ¥'a9°”-i%?ﬁea@°4? aftBagn ToIP i %@Y@%m*%: (R

RO2C H RO2CH 10 V Va (ii) contacting Va wt
optN-d#rd6-Chlore-nd4fluseatbezelishydeaxy 2doxeth3- @ﬁrxit%snazplﬁ"@-yli -L,1-

2, Gtighoon@-dWydtd e heaa] €t Jthiefls- 7S inkthbssstifdantidgul t i n
condensation with Va and cyclization to afford VII.

Propane-2-sulfonic acid {3-[6-fluoro-1-(4-fluoro-benzyl)-4-hydroxy-2-oxo-1,2-dihydro-
quinolin-3-yl]-1,1-dioxo-1,4-dihydro- 125-benzo[1 ,24lthiazin-7-yl}-amide;

25 . Butane-1-sulfonic acid {3-[6-fluoro-1-(4-fluoro-benzyl)-4-hydroxy-2-oxo-1,2-dihydro-
' quinolin—3-yl]-1,1-dioxo-1,4~dihydro~1?f—benzo[I,4]thiazin-7-y1}-amide;

- N-{3-[1-{4-Fluoro-benzyl)-6-fluoro-4-hydroxy-2-oxo-1,2-dihydro-quinolin-3-yl]-1,1-
" dioxo-1,4-dihydro-1A%-benzo[ 1,4]thiazin-7-yl}-sulfamide;



OIOOH[ [/ (R VaR- [ FI VI RVII 15 (xxii). A
process for preparing a conmpound according to (i)
wherein Ais A3 conprising the steps of. (i)
contacting an optionally substi tblt ed

(1, 1-di oxo-1, 4d|hydrol%6

ben thi azin-3 r .

?l [I[Sr],"[’li]’-} lJi] lb rgyl-))é& 10- - ?ro%th)x?q j Xﬂ%’dr %5%(102%138'1]-1,1-
est ioxgtl4- dxhﬁérloewbwdlgil@am 7avlﬂ<9i3 ~diggeh mulf rRideand R4
are as defined in claim1 20 under condltlons
suf IN-¢3-ga31- Difhops-Ortdfleomrbedeyl bohprboy- Prake-612-dibize-q@inolin-3-yl]-
S& l-c'li%(d Illﬁ d&ﬂ\}’dko ﬁlﬁ(b%nﬁ[pér]lﬁgun I7 y@é@t@ané’sﬁ[for@m‘n& 1

|| contactlng I X with a base

o D L STl LR -
s uf fdi@ioelnt- dthwdl@oﬁv—émm 1)(*]th@ﬁ1tﬂh7e)’1]@éﬂﬂiw@§§3@fﬁﬂﬁ"ﬁ'§ev compound with

CONjilif&d:6-abasaciand i nduce intra-nol ecul ar cyclization
to produce XX. OSOIXH(R)m 2 H ROX 5 1n one

gmgg@' Jlﬁﬁghfa; A 2 ARERSRAL L AKAbARD oi@?rzedll;zﬁir&qgf?%bﬁﬁg yl]-1,1-
ey o- 13- bRnzol,4] Wuep "L 'PEtg?’ES‘ﬁE’“a'@f Ched
hereln above

10 6-Fluoro-1-(4-fluoro-benzyl)-4-hydroxy-3-(7-methoxymethyl-1,1-dioxo-1,4-dihydro-
125-benzo[1,4]thiazin-3-yl)-1H-quinolin-2-one;

5-(7-Amino-1,1-dioxo-1,4-dihydro- 138-benzo[1,4]thiazin-3-yl)-7-(4-fluoro-benzyl)-4-
hydroxy-2-methyl-7H-thieno{2,3-b]pyridin-6-one;

N-[3-[7-(4-Fluoro-benzyl)-4-hydroxy-2-methyl-6-0xo-6,7-dihydro-thieno[2,3-
15  blpyridin-5-yl]-1,1-dioxo-1,4-dihydro- 125-benzo[1,4]thiazin-7-yl}-methanesulfonamide;

N-{3-{7- (4—Fluoro~benzyl)—4-hydroxy—6-oxo-6,7—dihydro-thieno {2,3-b]pyridin-5-y1}-
1,1-dioxo-1,4-dihydro- 125-benzo[1,4]thiazin-7-yl}-methanesulfonamide;

(S)-5-tert-Butyl-3-(1,1-dioxo-1 ,4-dihydro-1A°-benzo(1,4]thiazin-3-yl)-4-hydroxy-1-(3-
methyl-butyl)-1,5-dihydro-pyrrol-2-one;

20 (S)—S—Cyclohexyl-BJ(1,l—dioxo-1,4-dihydro-1l6-benzoll,4]thiazin-3-yl)-4-hydroxy-1-
(3-methyl-butyl)-1,5-dihydro-pyrrol-2-one;

(S)-5-{(5)-sec-Butyl)-3-( 1,1-dioxd-1,4—dihydro—1k6-benzo[1,4]thiazin—3-yl)-4-hydroxy-
1:(3-methyl-butyl)-1,5-dihydro-pyrroi-2-one;

(S)-1-Benzyl-5-((S)-sec-butyl)-3-(1,1-dioxo-1,4-dihydro- 128-benzo(1,4]thiazin-3-yl)-4-
25 hydroxy-1, S-dlhydro-pyrrol-Z -one; .

(S)-3-(1,1-Dioxo—1,4-dihydro- 12%-benzo[1,4}thiazin-3-y1)-1-(4-fluoro-benzyl)-4-
‘hydroxy-5-isobutyl-1,5-dihydro-pyrrol-2-one;

(S)-S—Cyclohexyl-S-(1,1—dioxo-1,4-dihydro~lk6-benzé[1,4]thiazin—3-y1)~l—(4¢ﬂuoro—
benzyl)-4-hydroxy-1,5-dihydro-pyrrol-2-one;



I n anot her enbodi nent of the present invention there
is provided a conpound of to formula | wherein Ais
A-l, A2, A-3 or A4, Xis N CH or CR3; X6 is
“Tabsent; R is selected in each_jncidence fromthe
group consisting of Cl.6 alkyl S 2E2a al kenyl, C2-6

al kynyl, 6 0 opt i | ¥~Substi t PEENENY )
phert sty EEthoso MR R MGy 301, guor
al kypkenzybpt-hyoinadytlys-dibiskoipyurekropteedivay salbpt i onal |y
substituted phenyl -G -3 al koxy, Cl-6 heteroal koxy,

hg/g Wﬁ’-[(S)—Ba&rﬂgﬁﬁl—}—M-ﬂljﬂﬂ;b@ﬁ)@ﬁa-hydﬂmmz,s-dihy;g—1H-pyrr01—3—
- = . p I- " ide;
Cyaﬁg-l%%m—l,lbdﬂ%%l(‘onggﬁ be%l&{tﬁl%?— pxﬁ@ﬂhgﬁéguifoﬁ de

ereinoptio 'y stitute enyl groups

are substitute 1th one to three substituents .

haob Sk o Bk e pamt i beg P DS & Proig S ginvaro-1E-
Cl. pyabkiyl]-10;diGxal kditydrocth’ Sehzodl tlaiika-7-yHanohnesulfonamide;
NRaRb, cyano and nitro; R2 is Cl1-6 alkyl, C3.6

al k@mfﬂ-gs@:ét-&hrlrsynyd-ﬂu&siaLﬁ&abhyb@umsuihwmﬂz-oxo-z,s-dihydm-

phe - Ci I yicoal kKyl,q6 [-kwl = -
al kﬁﬂ-w& -_3*@-@2-9;9%%-214&4’{??%’@ &é“%ﬂagﬁ%géf“ga‘aﬁemﬁ"hydm
2l KaRpyToEI 8- Bh iy dyd brdza- i -breR A higagdh

hy drednesultbi@i@e; Cl. 6 acyl ami no, -NR6SO2R7, cyano or

nitro; R4 is G6 alkyl, C3 7 cycloal kyl or phenyl

opt | LY. 7N Sehf)peR Y7-W 1 QR0 11%-dihydro-12°-
Cbr (37 et REE A RS APRERHBRL 7 ik 1 8o -y

- NR&’F'%EY-P[1@4“1@1‘63“ﬁgt1e5r%‘hﬁ(838ﬂm%0?‘§ hydr ogen or CJ -3
alkyl; R7 is Cl1.6 alkyl, -NR Re, Cl-6 heteroal | ryl,

- X2 ((SH2Y(DOGRGo-14 rdidxocil4-dihydiok N -benzabhelthinziz-31v8)- preaniutyl-1-(4-
opt 'ﬂ‘{}&%‘ﬁéﬁzﬁ)@&%rbk&}-ﬁﬁ-dﬂyﬁfb—ﬁﬁﬁqllﬁoﬁebr ee radicals 25

i ndependently selected in each incidence fromCl.3

al k a y | o |_ -~ g : 1RQ: g '- a.
b Bt gy B B g3 P D-HB5 HERS TR Bl
Ra alid, Rbioxe-d4(dilydro " tepepsbakbarni7yrihiemiden. c1 6

al kyl or C1_6 heteroal kyl, or gsi i) taken together are

( CHB 13- (DA fifiH2 )| ANBOCHP-M iy dis- 1 X° hefizo | 5410y imin B -yhRS terpdutyl-1-(2-
i's : | .50 =00l ;X is X1 or

a b%%pg%ﬁfgﬁ%%&@xg?’si %h%drgg_pn%rg{ _zeJNiRﬁdependent Iy

izgr 86[??[(%)2%_66 v L?fyll—lli(%gcg%ftggo&y}?%tﬁ@)-ﬁghgmz -r.2-ooxt()92,§~)ﬁﬁlyd1%-1H—pyrrol~
phaBileBUticzalll4ydibptepiabingo 3 43 tiazin-1-Hidmesshanesulfonamide;

anot her enbodi nent of the present invention there is

pr oY isgleBudl-8qMpaitxd- 10f-dihfdro AP -Benzope teizin-Aeyl)s2- M-fluoko Henzyl)-

or A-7: i.S _A'nr;_ each incidence is

i X . i R
[ ndéﬂ’é’ﬂﬁ’gﬁ'tllzyd’ﬁ@ﬁgggfze%di n each incidence fromthe

group consi sting of hal Qqgen, nitro,. .cyan h L.

Ben b ok - Bk oty fefochS gty P i Siefrigin-o-111-11
acy dasbNot-dibydre-126-kstzs 1 4] dimzira iyl epetbane@iifogamide; and,

al kyl sul fonyl -C1. 3 al kyl am no- C3a

Eﬁy C h\?ﬁl— ﬂﬁylttﬁﬁ ﬁ%%o%rb&ﬁyl) Ay AG:516-Sx2k, R idihydtalthieno{2,3-b] pyridin-
a

I
o B i Fhisho-n EDEREL U S Afancutomide
i soxazol - 4-yl -sul fonyl -am no, OCH2CONR Rd o ' .
O CH2) 2@k ARy mpieund igsordingda gnranegfdilite, Q@ﬂé{% utfas ypedicament.
hydrogen or Cl.3 alkyl, -OCH2CO2R wherein R is as
descri bigk) ale vEcompuuGDMRofting toNH@oRe 6(j) to (Hiidfor the manufacture of

SRRl "ol e | COGRRA (HCV) virus.
C1. %%g‘l%y "\Mg‘f’ ‘%0‘3? Fﬁ%‘%g&aﬁeak@&%%ﬂﬁ@m H¥paiisl {HCV) virus



or R and R together are (CH2)4 and (CH2)20C(=0; R2
is ClL.6 alkyl, Q3 alkyl-C3-, cycloalkyl,
pyridi nyl met hyl or aryl-Cl-3 al kyl said aryl
optionally substituted with one,to three groups

i ndependently sel ected from hal 6gen, cyano, C, .6

al kyl, g& )84 aikalfﬁxaéuuéﬁ%dﬂbomﬁaﬁtbmﬁe; GRE&aplettically effective quantity
i ndependent |y sel cted in nce fr% ﬂ]
gro&'ga&eﬁg? 2T Pgtfénﬁav%%'gﬂ m%" gigeg withaf legst one
hal qhbkkaydcewicalFlac&pamble oxyier, dileknt prexgip@dnn ar e
i ndependently zero to two. In another enbodi nent of
the pre A'p?dt@sfd‘fdr AR £cdnfponh@¥dcaRhgo & mehefefn A is A-1,
forih%)%gag/\h é\lltglAﬁf' )I(FEPX - X6, R‘g&RBﬁymI%}guR'

or Coﬁrg’"s’ﬂ% N %so P, g and r are as def i ned
herei n apove. 25 In an %i err‘geacg ment of g esent
i nvent i & cemesting i’%"Rﬂ"B Yo‘e tigut ﬁ'dé‘ﬂl‘ﬂ’é? bt d‘bfy
whe benis | Bd jitisiazin-3-yR-dcaic@hid alkyl dser @jth X6ase whatepEpfs; suﬁcnenuly great
eac : I .

F%%&g%g&oh ?nde'r aﬂmmg ﬂ%%&l%né%%g%w? #1096 onding

(CHZ?'E}SE?Z?%’“" R SO02R, -X4(CH2)1INR Rb', -X5C(=0) R9,

CONR Rb, -CO2R6, NRaRb or nitro; R2 is C1,6 I kyl,
C3., cycl oal kyl - C-‘{iﬂ kyl or optionally s i tuted

phenyl G .3 al kyl; i n, each inci de_nce 'S ®")

i ndependent |y Cl-6 ®) 6 ATKSXYM m
-NRaRb, Cl1_6 acyla NR6SO2R , cya rgnitro; and
R5- R9, Ra, Rbﬁ@y ,X2X5 in, n, EB('S,qandr

are as defined herei nabove. In anot her enbodi yent  of

the present invention there is provided a conpound of

fornulal wherein A (s A1 .

absent ; (iRcontactiog Vg “i“hé“f’ 6’8H ¥ §‘“gg's?‘éie‘&é?f8@ﬁﬁ%k I.3]-oxazine-

-X (z,@kmg.mmﬁ;der dﬁ%ﬁﬁﬁd%‘ufﬁaexg(o@h@)tlmndﬂmgﬁer»@@ ¥OpRD,

o nit BQ{FET gen or hydroxyl; R2 is Cl-6 al kyl,
E&gflaé{g e Olg al kyl or opti onal | y ------

--------- -25 substitutedy phenyl-C-3 alkyl; R3 in each

i nci dence i s independent Cl.6 al kyl, 6,.al koxy,

hal ogen, -NRaRb, C. 6 acyl alfi no, NR6SO02R73¢?Cwano or

nitro; and R5-R9, Ra, ROWN Ro X -9%sf @@ P, q

and r are as defloed her & nabove. | " :

enbodi ment of the pr eseng ‘I Aventi o réd is provided

a corrpound of 5 formula | wherein A¥is®A-1; Xis CH

X i5 O X6 is absent; mis one or t¥o d the seven-

and/ or eight-positions are substituted; in each

i ncidence is independently X (CH2)000R5, -(CH2)oCOR5

15X ( CHpxiSoaRrocess (@mgpaggggcompq@gg@glmg to (1) wherem AisA-3

X4 ( Edrigprishig ehbsteps ¥BC(=O) R9, COWRb, - CO2R6, NRaRb,

hal ogen, nitro, or hydroxyl; R2is Cl 6 al kyl,

C 7. sed
phenSch(B gﬁgrgqmﬁ@éﬁka%mhm ko1 subshiid e
 ndepenldaifiapn viecfiggaid desiravey pbsiyin 8 QR &, O Gumello with an

aﬁoﬁcxd@&éMMereMﬁ@RRﬂkﬂcm R andiR' ace as deﬁhed in claim 1
28(2 éssder BidRfms Werniddn tcﬂwmn&e arflide Bondfordlar?}d 1 are as




herei n above. In another enbodi nent of the present
invention there is provided a conpound of fornula I
wherein Ais A-1l; Xis CH Xl is O0; X6 is absent; mis
one or two and the 7 15 and/or_§-positions |s(are)
substituted; R in each incidente is independently X
(CH2) 0COR5, - NR6S02R7, -X4(¢H2), NR3 Rb, -X5C(=0) R9,
nitro, -NRaRb, hal ogen_or ydroxyl; R2 is Cl.6 al kyl,

- C3.7 cycloalkyl-GCi -3 ar Pt i onal | y subs}ot ut ed
phenyl - G . 3% 4P kyl ; R3 inoeach incidence | s
i ndependent al k (004 ®"),
-NRrRb, CL ) ﬁol“_—NRGSOZ'ﬁ%l%’ and

X2-X5, R5-IROY Ra, Rb, R, Rb, n, oozﬁ‘p, qHandr are
as deflﬂ%éC thEI nabove. In anot her enbodi nent of the
present invention there is provided a conmmound of
formula | wherein Ais A1, Xis CH X is 0; X6 is

282 gplt t(d?g)d&c&lge[)@mﬂ}é F 5%;8 SEE %ufi‘ %6‘%&%“ a proton from the
- X epizleoiked to the tiszing Sm2 Rnder eyt Re “51'3‘)(4? egryrt (Rl the

RO, corresifela @) BonjugstdNIRadRthd inducl ifora- iNRadanr cftihheﬂl@ﬁmc; produce X.
nitro, ZS%hydroxyl R2 is C6 alkyl, C3_

cycl oal kyl -C, _3 al kyl or optionall y%upst it ut ed

phenyl -G . 3 alkyl; R3 in each i |de3: ,

‘i ndependent |y CI. 6 & kyt—€C? 6 o
NRaRb, Cl_6 acyl am no, NR6SO2f any nitro; and,
X2- X5, R5R9RaRbRaRbnw,%,qandrareas
defined herein above. In anothB’ enBogi nent of the
gresent invention there is provided a®“conpound of 30
formula | wherein Ais A1, Xis CH X is O X6 is
absent ;Inoné entlrénendf thegreey dvepisi théro is progded a compound of

sub g ORRR, R\NBOS0S/B, q and r are as defined
BT o o XA RORSSC, AT, g e e

hy dbsssy pbovRD is 1. 6 al kyl, C3., cycl oal kyl -G . 3 al kyl
or optionally substituted phenyl-O _3 alkyl; R3 in
each i dopkushaembgedimedepfdhepmaienyineaugion Fh@m is p(g_[ndg:d a compound of

R k@¥dula Ih»ﬁé:@iﬂ@nm A=-NRaR,-3 6714 -G; ReyN,aTH, o CRAJRE SORAG R' is

Y20 Rhor et B b ik By S S, B
an oetlh@ﬂls'l Enixdichixpoptionsily sehstiptedabarylithy aliyh Gns W‘Fé‘i”%’al?“él Cis

p r Mk APL, @a&ﬁmﬁmaﬁlﬂﬁbﬁﬂtéﬁlﬂ)l&nbx}mﬁﬁiﬁmy Aibbtitutdd bhenfl-Ci.s 9
7 5
s e\fgljfrf!xﬁ'@ﬁlhft(%rr?h}kog sﬁggfﬁ %9{05‘3‘ B(R{C%_IZZ %mg‘g’;{ X' C(=O)R’ -
m. X OCHNRER', -GONRR G1it®. aidicyano wigrem eptiqraly supstitgsed phenyl
@ﬂ)uﬁg fare ﬁ@%lglﬁéﬁthN oﬁéhgghﬂgé Mﬂﬁ@tuahem)dbpe@dmﬁyl sklyd;ted f23m the
Al RSP R BgEhCr Py S50 g ot AR, Cr and
cy arigo;d¥ 1srﬁ3|ts|akkyl Q;’g&a}!dgenyll;gg; Rdkyng, opuq:qglly sp@stitmd phenyé -Cy.3 atkyl,

P, daarakd rc;@ﬂ:ﬁ:lcﬁﬂcyﬂ@f 4 ame,d oh@rﬁaie&radmmev id Oy_salkgT, RE :jlkenyl , Cas
c"@ﬂ"ﬁgeﬁbﬁ agf’ IP E%ﬂe rc”\%’e Fei gn? &lg\ﬁlgn& %ﬁ@v Rfno or
R2 nifed-R3% CiRalkylRGs-7 qyeloaliy or phenyboptwna]&y syhstituted pglea%ndently with
defg R eskhR@rré ikiliaRPNEs hydroxyl, alkoxy, amino, -NR*RP, or Cy.¢ heteroalkoxy; R is

hydrogen or Cy 3 alkyl; R’ is Cy.6 alkyl, -NR'R®, C;.¢ heteroalkyl, -X*(CHz),COR?, aryl Ci.5
alkyl or phenyl said phenyl optionally substituted with one to three radicals

.25 independently selected in each incidence from Cy.; alkyl, Cy.; alkoxy, halogen, nitro or
cyano; R%is RS or Cy¢ acyl; R® is Cy¢ alkyl, NH,, NR®R’, OH or OR”; R* and R® are (i)




10 I n anot her enbodi nent of the present invention
there is provided a conpound of fornmula I wherein A
is A-3; R in each incidence is independently sel ected
fromthe group consisting of X,{CH2)000RS,

- (CH2) O00ORS, -X (CH2)0SO2R, 8:H2) 0SO02R7,

-N Wbl L\B&BQ 1;05Pf EkdnRe ether are (CHa)q

- R % t ro,a

15 Qﬁ( QF.%,rs%a )Zo%gpg(gfs 05;1 bgngl)éi}r é OorNRB

opt i3 e loy aé:ab@tx s N R br B erapd n@ySindtdepdently@ero go éub@em ts;one to

X' Is8; Pis zé%‘té@wo, B2 6% to B&ven; Rl zefRo 6Rikd, piA E MBrmBceuBlcallfl a@Bflable
e

fined herein above. |n another enbodi hent
o? Fﬁga%?g ent invention there is provided a conpound
of formula | wherein Ais A-3; R in each incidence
i s i ndepetnedir pybedimenstof thepresertinventgrofere icrragetd gogpound of
of  28mukll 23N AARS,1-4-6 CHR) 0 AORIbsent Rl LHRIMOAE e is independently

7/ Q )
Lt b0 S 8 g
and PRyziogY-s alkexy, argingnCig alkylagino, €34 govlayning Sk glkylgglfonylamino,
a«b Ky, flkylaidfohyplfGl; bikylambt Chpdyeldalpyiaiphyléining, ahioglC, 3R_4tyl Cia

@1@1&' é}’%&f %yh%ﬁaﬁ&la&%%kmgﬁfonﬁaﬁﬁé&% dm&%'etgp%z-
as ispxazglet-yhudfordrgiing, above. | n anot her enbodi ment of
t he @CHS(G(DNRTR‘?\ME0]{'1355)z(l'(hIGR"Q{‘i wdherelnORf iagld ot aredﬁxlmat&&dtl)oliydrogen
Lorgren, :gamétﬁzagﬁa ﬁeéﬁa it de&ng ab%(re tg‘P{ RMhRheNTCO; Bu,
u titute

F? Ph 5§@pNB #cwh@ﬁeé{ prd R ﬁﬁ‘e‘ﬁ@%@‘i’ﬁ“ sf@e e afﬂfYéﬂs COz-t-Boc,
t he ogRaund Rf pgedhbrsdre ((Q—IZQ).,fand)((CHQ)@}QHﬂD))ORBLs G @A) OQQRS]-Cs 7
L e LA PRl s on
hal Hgmwvﬂsw%?er&en%kea@fmmrbzlos%m Orng: Gi-4afliy Cegalkoxy; RPin
cyc é@hhd@}dmceﬁﬂ.ﬁﬁeﬂnﬁwﬂy Gélectyltih eavhl 1hqdemub&bmtthﬂ gdup consisting of

h
BTG A G Mo 86t Tydpd R iR ero o

abov‘é’ I n anot her enbodi nent of the present invention
there is provided a conpound of 35 fornula | wherein
A i's AlBanothei sntmdégnaor of the peesait irtventembere igprdyided a compound of

ei gQ&mQQﬁ'ﬂhbx@n{ﬁ)s ABK, X X6t QS RORY, iRt uberk RR mi i) 08RG nd r are
i ncl deg 31 IS | n dependent |y selected from't he group

 con¥idetipgigemin 2BeVe. o) 000R5, - NRESO2RY,
- -X4(CH2)rNRaRb, -X5C(=0R9, NRaRb, nitro, hal ogen or
%y dr oxylh angber embogingeng pkthe pregat Inventiangheteys proyida! agoppound of

or faphbleM@hbinARIL t KW €d; X'Bhenxt i Gbsest; R Kdach ilBidérte is

bRl dhok Sy Bien 0T ke Ryt SRoppose R fisoft, -
enbEdhBRR ofNR® ﬁ@zﬁoré{s@ﬁz)rNR\/Bm P{dﬁ(@&:@@l&w soGOd%dNRaR or
a crﬁﬂpqmdcloﬁfaw @; Mb,emt}moﬁomﬁm&ﬁsubmude‘& RAFI-C,.; alkyl;
eR il eac inci elntce 8 nu1depen% %}kyp Cis alkoxy, hal}loge R®, Cie
acylamino, NR®SO,R’, cyano or nitro, and R5-R° R%, RE, R%, R X2-%X%, m, n, o, p,qandr
are as defined hereinabove.

In another embodiment of the present invention there is provided a compound of
formula I wherein A is A-1; X is CH; X' is O; X5 is absent; R! in each incidence is
35 independently -X*(CH,},COR®, -NR®SO,R’, -X*(CH,),NR*R?, -X*C(=0)R’, nitro,
NR®R®, halogen or hydroxyl; R* is Cy.6 alkyl, Cs.7 cycloalkyl-C, 5 alkyl or optionally



NR3Rb or nitro; R2 is Cl.6 alkyl, C3-7 cycloal kyl-C -3
al kyl or optionally substituted phenyl- Cl1.3 al kyl; X6
is absent; X is 0; X2-X5, R6-R9, Ra, Rb, o, p, g and
~r ‘are as defined herein to above. In another™ ™~ 7 77T
embodi nent of the present inven%q on there is provided

oneryr oberaraFy* Snd i B iR Biel Syl B, Crgation
subbalpgeneiR], ﬁdeqselnmm NR°uRG eyand of piges 1R G oRpR > R, R” X-

ongﬁs,tlnng,':ggé{b . ave &l defhed Hedeimibaldcoxy, Cl. 3hal oal kyl ,
hal ogen cyano and nitro; X -X6, R, R2, R5-R9,

Ra, RO, R0 mER Uoﬁtme?n of the H%segﬂm@&ﬁm‘h tRdrf Ls%?ov‘i'jd%ﬁ la Q@rﬁpound of

herein Above. 1T another e | pent t he presen
isnv BRmRE whegsinA jsd- brxowFHeE 5 M&Bf?&t' G oty and theseven-
whegiel/or efghit podticlis aftkubstinged; R’ imeatldimnidendeds mdependently

R et e e
_ 0 ,
zwﬁz)ﬁl’%kﬁ M(a@% 2 Coamsar ot e G Ry o
pheﬂi/ils OCd k] Boypleyadoral KGBEY s atkpd boqi’tlcylhﬁmulstadlﬂ:tj/phenﬁi@ satkyl; R in
0 PRE I deARt Lﬁg%eha'enﬁg Ef(t, élf(gt(g&tam kgh%gent ONH*RP,€8 ¢ acylamino,

substtuents in ende t he
condR sinﬁg Cﬁpoe&mgoaq K 1n:§> Baﬂgaé'glrl?gﬁ as defined

hal hgein abd¥eaRb, cyano and nltro X is 0, and, X6 is
absent; X2-X5, R5-R9, Ra, Rb, in, o, p, and r are as

defi ne‘in ah@t‘h@r‘t e?rﬁa'é@i‘tﬁ%nt bfithépres é?@{nv@fﬁmihdhéf@ Bipre@fiddda&ompound of

re n 1 ONn e 0] u
R R T A
Ra, arfdior 8Rpgsitiabs ls(arer) sulistituged; B iaredcty ingidence isdndppendeaty -

herﬁ'(@ﬁ?Péﬁ@Rs LNR%@QR"?@(“(@H)M“ nIXSQf @ﬂR@ & SHRIR®, halogen or
I nventi o

wh el glﬁ Lo aliq‘:l 3ryovd%§ld8ﬁ%llﬁ a ﬁ 8gtmna]]y gu%str&ﬂea phenyl Cis
i nddb}é,rﬂfemdct; insiglencstividdépendenthi € g plémlpcn -y delogg of
39@1@&“ ¥, S 1209088, NRYR RO, 7 Rno mf(ﬂx&tggammglﬁgf IllakR‘; R*,R% n, o,
- r ox is a

Bhek %‘J”‘Zfaé??fogf‘lggg?’e‘{‘g”"?%cydogl kyI G-4 alkyl: X s

0; and X2-X5, R4-R9, and% are as

def i nednBeethereathgdizent ?f thﬁB‘tefFé‘F irvgRfinm T is RpVided@ compound of
pr efsahila il Mkedini 208 AL 1ol ie CHS Xpis @ X éxchbseng o ouagndothe seven-position

ngr e ‘M‘%ba? 3 é&&%@ﬂﬁ 53'06&(5 QJ(dﬁz)ogézk’ ReCED.SOR’,
dof VRSSO & mw@ B RO LN B R Rehafogen, nitro
j@r Qﬁ@ﬂ&rdxﬁykht Cofalkyiad; g cycoaliyb T glslidylar optigraliyoibeftuted
or n c e
'ﬂén;gdé, ﬁvi'ﬁs'f e?le H gcxﬁrﬁe 15%%4138?%81%9 C'(l‘;% %ﬂ%ﬂ %lk'o?%, haloE n,
Go0res lamifaoPR) WRS:)’&“C’)W P8SSRE R »R%,n, 0,
RASO 2R as defiNREBAZR aboved X4 (CH2) NRa Rb,
C( =0 R9, CONRaRb, -CO2R6, NR Rb, hal ogen, nitro,

and hyql 9X3ther embodiment of the present invention there is provided a compound of
30 formula I wherein A is A-1; X is CH; X' is O; X¢ is absent; m is one and the seven-position
is substituted; R' is -X'(CHy)oCOR®, -NR®SO,R’, X*(CH,)NR*R’, -X*C(=O)R’, nitro,
" NR°R® halogen or hydroxyl; R? is Cy.¢ alkyl, Cs.; cycloalkyl-Cy.s alkyl or optionally
substituted phenyl-C;_; alkyl; R? in each incidence is independently C.¢ alkyl, C,.¢ alkoxy,
halogen, -NR°R®, Cy.¢ acylamino, NR®SO,R’, cyano or nitro; X2x5 RS-RY%, R%, RS, RE, RY,

35 1,0, P, qand r are as defined herein above.




R2 is Cl1.6 alkyl, optionally substituted aryl-CG a

al kyl or C3.7 cycloalkyl-Cl.a alkyl; R3 is Cl-6

al kyl, Cl1.6 al koxy, hal ogen, -NRaR, Cl.6 acyl am no,
"NR6SO02R7, cyano or nitro; X1 is 0; X6 is absent; and

X2- X5, R5R9RaR5RaRbrT?n 0, ,qandrare
as defi erein above n an er. e
presentp f prBhedipent of the pkﬁsg\ﬂlgggwgq%g 15(? véd egf:1 COTgound of

f or fatiranld 1 wheegireArs A1 26isGH X' & X° ¢ absent; nRls onmnd thee semgr-position

he’r éﬁ%ﬁbstf%ed IRh’ls’- NH‘SO;EK rrl?tro,%}‘@m;| RF 15@{;.?&1%( sCgekieall-C, 5 alkyl or

i nv Qﬂtl?'&ﬂ ‘ﬁ’éﬁlt@tefl fgfﬂ' g aﬁ@?gﬁ (]:Ib?ﬁs ificidenge’is 1Bderp%§(?etntlncl.: alkyl, a

V\heﬂ% alkém Saloged, -DR'B: Bj.s apleming NSO, cyappor lp:gzpoﬁg X5, R-RO, RG,
Ra, pRR= R n, 8, q 2l r Re afdefifled®ifein kboRe.e as defined.

hereln above. |s I n anot her enbodi nent of the present

inventi I dof

wher ei nP A’“‘Pgl gn?i)dsdugqu Ifﬁﬂ%%re@er&%@% C{h&fe ga SJ 9\';1&@& aacoctnpoun o

eac fforidd kieieesin Ads Aﬁnﬁe%eﬁd@ntﬂ Al fﬁ/d?‘o%y’IR WaP’d’ggﬁ“ rareas

- X' (46HiR) HefBabovéd, CH2) 000R5, - X' (CH2) 0SO02R7 , -

(CH2002R -NR6SO2R , -X (CH2),NI? R6, -XSC(=0O) R9,

& 7 ng" oaﬁE?Fﬁb{) 1 o?[he ppéséﬂt@nve%d thereddhravilied a compound of

;pheﬁ?}]ﬂ’u@l @e&quﬁ‘ps A-32% éﬁ:&?\r 9 Iceolgméldle%aur&%’ sel%etﬁgom the group
X2- ¥bnsistingof p, g and r are as defined hereinabove. In
a“‘“ﬁg éﬁ“ TRA,) @bﬁ‘-‘hﬁ’ ES@%R"WEDLS@;N Lhaf@oms;‘»NRﬁsozR’

prov| gﬁf":[{”a%gen mtro A hydroxyl;

A- 87 XCHP)SNE R xt?tl LB o
Imd@ﬁ&rcderaﬂdylychwdoadwl C:h alkdgmnptlc)ﬂatht}@)t@gmﬁz@henyi c, aalkyl; X7 is
) NRQI?Q@" 1s'd(5{é %5 li’ﬂl‘qﬁb R, 1?6591, 79, §9nd r N2aklefied herein above.
nitro: G s alkyl’, "C3.7 cycloal Kyl -G -3 al kyl or

opti on at%‘% %x‘ ,ﬁﬁ’ S ! l{toigeg?geese% inention e n%ro@iﬁgi a c0mp0und of

R5- R9,
def ifovenhldieriereiaBdya:3; R‘l in emhow@nc@w@epwéﬁwﬂvosﬂe‘ftﬁgfmm the group

preg&msuhggientl on there is prow ded a conpound of

,f beck 8HM &@ﬁg GQMQ%A%%@ pf écH'z)SS(%R:' XRREEOR®,-NRSOR,

ei g hK“-(ﬁHs)rNR dh( N A=W e LONBBE, .—@9:1%& R, halpsg ifro and hydroxyl

i nC' 1, & BAIRET, |, Wikl rlbyds oy bubstimtedghianyl-Cy s alkyl; R is
c&%i@ “(?e p w?’godés e szHz) YS02R | "

- NR6S02 4( CH2),1NR1 v X5C(
C(]W\Rbycioatk@lzh‘éls amxgs Oy p(?p{é R® F& EI{\‘J’SR'?;%“ Rb6 mapkg”q aRg T are as

_%adgg&qu&mab@mﬁ al kyl or optionally substituted
penyl i 3 alkyl; and R5-R9, R, Rb, Ra, Rb' X2-X5,

e nb o d | n%naf{}l%tl{er ?xﬁﬁocﬁr?ne&%f LG D& ﬂeﬂé@rﬂﬁﬁre it Prodiaed b é‘dm ound of

esent 1'nventi on ere |
o Gpolikiisrein 45 K Rt enaonN R the evF AL BERpegions)

X i@ar@}su&éﬁtdté‘d abmaath intidése irigdependenty stedtet! fiw sy group

. =29- jst | 7|
o sabfnghs g@ﬁ LIPS, @ﬁéﬁ%oks‘ﬂ"(@ﬁﬂzﬁr‘%i‘y f@’*ﬁ%géfn
30K @@r&fy HzNﬁ@s}@F?ﬁ €H2) NRaRb, - X5C(=0) RO

- NR.GONRRY, —COzR6 NR*R", halogen, mtro, or hydroxyl R? is C1.6 alkyl, Cs. cycloalkyl-
C)3 alkyl or optionally substituted phenyl-C;.3 alkyl; X8 is absent; X! is 0; X%-X°, R*-R’,
R, R®, R¥, R¥, 0, p, q and r are as defined herein above.

In another embodiment of the present invention there is provided a compound of
35  formula I wherein A is A-3; m is one or two and the seven- and/or eight-position(s)




or nitro; R2 is Cl. alkyl, C3-7 cycoal kyl -Co-3 al kyl
or optionally substituted phenyl 0 -3 alkyl; and
Rs-R9, Ra, Rb, Ra, Rb. X2- o, p, g and r are as
defi ned herei nabove. 5 In anotC&; enbodi nent of the
present invention there is provi‘ded a conpound of

forgy trasdbse{@a&dem ’%ch?mﬁ!eané@ s ifadbendtony Rieled ¥Gimi fie group

SubSTbRERS: X FQCHP)SC%drIswsz’haq NRXR( B (OOMNRR nitro,
- ( OHR) @A ORBydrex(1; (REHZ), Q HRARC;.; cycl¢4IhRCo.SORR ot optiREIBGRIRTItuted

_x4 N b are as
R F‘%F‘?Xﬁ%ﬁgﬁkﬁ GRS SR L

ér defined herrinybaebst i t ut ed phenyl -Gi-3 al kyl; 10 and

Rs-R9, Ra, Rb, Ra, Rb' X2-X5, o,p,qandrareas

def i nednheotbemaiiwdanent of thaptebeat insertiou itheseis providedh @ compound of

pr e@?ﬂhla'l%@ﬁfd PR At—fo‘@ﬁ & dn§ R RVdndQdition %QMHE&H SRf is -NRSSO,R’,

‘ ;8;&#&[3’ of Hlt{os olﬁg: éﬂ@’t @é cgcivg?l b§ >ﬁfyl o OPangfgr sug'stltuted phenyl-

sub6t.i allghed is aksent: X' iy@6%| R-RaRo§om. P a@éHZ'F@@éQ’fBWd herein

oNREeWR , - X4(CH2), NRaRb, - X5C(=0)R9, -NRaRb or

nitro; R2 is CL.5 alkyl, C3.7 cydoal kyl -C1.3 al kyl or

%gt |Rgn61 a}{ot re%%guﬁn%'ﬁnétﬂ g@%ﬂy nvgtkeﬁ t}‘?elré(ﬁf bg}rvgﬁga compound o’f

def forrala T Mbpreinaisdvd R | IﬁPWkQP@Pn%%F’H’é‘?ﬁitW‘H’f onefjg three

Pr es®kituényindégendentin sdl@tddgront thy prbag cansisdnpalithid abiyl, C1 3 alkoxy,

f or&“ lhgloélkWaﬁo?nrp I\ﬁ‘{ iés cﬁéng atd niﬁosx Xé R' R QQS I?(GR”' R®. R, R®, m, o,
seven- posi tion

@ubﬁﬂ@dfé@“ﬁeﬁqeéhefﬂﬂ@m , -NR3Rb or ni t ro R2 is

Cl4 al kyl, C3a cycloal kyl-G 3 al kyl 20 or optionally

s ubst i tinweathetearbpHin@ht 8f the fpbent mmehtiab 1Rge is Reovidad 2 capound of

he éﬁul%@ whrein A is - AR if eacRnRidee GEhaGPRAINAY R1LRRO B the group

A B, AR RS S A

r ef}eaﬂ@eﬁ andineranyl; RDis€, 8 alirplopireds-Ore atkyl drdias cychmalkyl-C al 035

2 F@&Hﬂ q’ﬁd&%ﬂlr %ﬂggtet:ﬁhitéﬂ &ile1® thr@e suﬁﬁ&uen%ﬁndependéﬁ@y é?:Iected from
182 A Fy

u apb
i nttBe %HH@@HEF‘S}G é%ﬁ @?'glgé@e*faﬂ%s'b NR'R’, cyano and
heriroat dv@; andeX bis sbstiat; Xh#’, RP-RER® R inné.to, @and vare egdsiined
9" QpPeiRsboved’ ovided in the Sunmary of the I nvention.
The terns optl onal " or "optionally" as used herein
e ot s o5 ginge?ﬁg?ﬁ S memf%%&egf& il cBfpound of
2 nd:batlmldeitwtmirr@llﬂ@"L is 364 gad.&' é'(/elht ROIR -& RELRTER aﬁce‘“o‘bé’uﬁ aodrare

ancgsldg%{eémgﬁg,ab&ev\hl ch it does not. For exanple,
‘optionally substituted phenyl" neans that the phenyl

may or n?xyotﬂeqtenﬁ%g%ﬁ%g M tﬁé’ r%gen entfoﬁfilﬂeré E%rowded a compound of

descri p?l on'inc nsu %@ g%’
phdpspulphwheria 4iéré B §1 e%‘h’@é‘ldl‘ﬂllcﬁt“i laﬁepen tly pelected from the group

conbadiingbed that the definitions described herein nmay

0 eh el n 2,
Eucﬁp(as F%%Rgr &ﬁi@argmﬁ hﬁl%al bmé ﬁ‘%h;@ﬂyjdrc;xyt Rbls
,.ﬁakyl,pheny- 14 alkyt or Ca.y cycloalkyl- 14 150 and X2-X°, R-R%, R, R,

m, 0, P, q and r are as defined hereinabove.

In another embodiment of the present invention there is provided a compound of
formula I wherein A is A-5; and X'-X% R'-R3, R>-R%, R?, R%, R*, R®, m, n, o, p.qandrare
35. as defined hereinabove ' :




“aryl al kyl heterocyclyl," "al kyl carbonyl ,

"al koxyal kyl ," and the |ike. Conpounds of the present
i nvention may have asynmetric centers located on 5
substituents linked to the hetergpcyclic scaffold that
produce enantionmers or diastereoners.. Al

St er eoi $0iMlEr %b@dlﬂiﬁﬁtlw e p@éserit Iilﬁ'eﬂxt[bﬁttﬁéﬁz 1s|ﬂ96ﬁdhﬁlaQ:Bmpound of

ng Jorn 1{1 n?e'rea}ﬁ gr s A O}tr{her % Cb&fq]f X‘% %ﬁ%ﬁgg?m]erﬁgecte% f8m the group
conmpseusilias ot cordlng to the invention enbraces all both
' SO' Ht(e‘ﬂhmbﬂlﬁa(cmﬁm S X! (EIBRSOMTEICH AHD,RNENRESO,R’, -

d
LSRN 0, OB AN SR b o

@xsr%galkm oBsip itpcerb s @By riSy » stejoslir s alkyl R is Crg
rret RDEE C,. §¢Il€dky,aﬁlogfe:ﬂ LNRmrm.sﬁcylafnﬁlﬂ&WB@lR cyano or nitro; X' is O; X6

CYH b aﬁab@g 9.8 RSKEREGRTL € (Sal.LS ¢ REBRLAI i ein sbove

or Crys I'zati’on "of aster eoner erivatives

"l ky i”“ ol e G bRdtBrT S Gre8S OB BE HipRoYHea 2 compound of
o al’mhedh Iohimiain A5s wmm&xb R’ mész‘*auez cmhnaam mgo,Ip, and rare

18 qaibord RdrQRShovkNe term "l ower al kyl" denotes an
unbranched or branched chain hydrocarbon resi due

-cont al n §) atons. r entativ
iyl st fabedBent et g p oy R aae g A g pound o
n b ry‘qula ImhgmryA 1s A7 ob&tfijand@?( ﬁeﬁw’t >R R &°t Rr-mn, 0, p, g and

aIkmbasaghu@ggaﬁsbamsufflx fol |l ow ng another term as
in 20 "phenyl al kyl ," or "hydroxyal kyl," this is

lsnt ende]g‘ a.tngtheteg dﬁrﬁ r?gf \/f eng [n%’rﬁtonQﬁergg Sté\vt%jetd lji coPgound of

bove el ng

sel ¢ Ifwhsfﬁrtih@ 57 Rep- 8325@& O Kclapbsym Ralﬁéachgfl@éﬁwe is
Th umdeﬁmﬂemya:moeﬂ HapdgemyX &tlkinOIlsef(eHs)oCORélnX’i{CkIy]OSOZR -
anb
?Lé’f‘ﬂé%%aﬂﬁz’@@ b ‘F@*ﬁ% “an?*‘é R PORRIENEG AR or
" al RORR Hbas 3r7§Y emftﬁa#bfﬁgb%!ﬁéeq gheploCr-s alkyl;
@l KytdaRriRIORS Rbsnf‘; RUERKS m, a5p ‘Ghlyidl £ oxeyaddfiled hérpinkhites
2- hydroxyet hyl , 2-hydroxypropyl, 1-(hydroxynet hyl) - 2-
et hyl gfQRYther e%‘atmﬁgﬁé?%ﬁpt%g esen%n%ergiogxmrp?&g)%&ﬁd@d’a compound of

pccBPRRpeRtA fidshor Aok O Kok Veskis Rnipapehigeineye i

. s indepedddntly Hipdriong, lalogabs}étcmomsemwmm - EFRANRRY, -
defxsraxdoﬁe’l )8 Rﬁfbxem&s "HPis @) lsnéyﬁ@:; &ﬂ%ﬂeé 8EsMbptionally

SorhaRgy e aB T RS 1’&?@%&33@%@59 S i

dlvkﬁeﬂimhydﬂmwarbon radical of 3 to 8 carbon atons,
unl ess ot herw se indicated. Exanples of al kyl ene

radic alhs alhd"tﬁérléﬂﬁmd%t of&h@ re&ht inlvéﬂtfbﬁ‘ @hetr@lg P@}id&i'a%ﬁhpound of
o ReF LB S AR 0% Y R
d e ni@ti@g elahgptvupm&ef) ifaeyaubstitutrii® #0arh igBlengeds indeperd¢nsly
by diyagai, Riloged VR CHL kEORES(CIe) Jauad, XeaH N, 5O -(CH,).SO.R, -
NR'SOR’, -X*(CH,),NR'R®, -X’C(=O)R’, -CONR®R", -CO;R®, NR’R" or nitro; R* is C,.
¢ alkyl, Ca7 cycloalkyl-C,.3 alkyl or optionally substituted phenyl-C;.; alkyl; and R>-R%, R?,
R®, R*, R® X*-X%, o, p, q and r are as defined héreinabove.

In another embodiment of the present invention there is provided a compound of
35 formula I wherein A is A-7 or A-8; X' is O; X% is absent; m is one or two and the seven-




The terns "al kyl sul fonyl am no",

"cydoal kyl sul fonyl am no" and "aryl sul fonyl am no"as
used herein denotes a group of forrmula -NR S(=0 2R
wherein Ris alkyl, cycloal kyl or aryl respectively,
R is hydrogen or Cl-3 alkyl, ’a@?d al kyI cycl oal kyl

d f d, h
rarnria Rt G HERUPRUEL S, g BT AR
br ahphed! dalagm -Xéﬂ%)oC@Ro UERégz@?efx f@ﬂz)é‘ﬁb@e: ’\76?@6:@)3 -NR'R
1, &rniGot* 0L QiKY €5 P@@lﬁalﬁﬂm a&ﬁ%r ) %&ﬂb&i’cu@ pBenyl-C; .3

haI suor onet;h

DR BOEER T 2 BB RS b P SRR above

trichl oronet hyl, t ri br oppnet hyl, trjiodonget hyI

B- f | uor'geppit embodimangpishe prgtent investigptfisrey provided a compound of
1- i fdmakliyheredr & IsUpT oA 8yX is O; Xt ﬂfs&ai rhyd one and the seven-position

2- bL%HRﬁH?éHF @hg&ziyg‘ﬁ%‘ég ?{l q,o 6ﬁ (9%‘2%(5&5' X (CH)oSOR’, -

3 br onmo 2ot
cy@%ﬂc& R NS Qe e Kb R %aﬂﬁ?lgl%gd TCORS, NRR® o

C ar hiooy R i C'*{dlm C;6 oploalii- OG aﬁ‘ﬁ‘ﬁ Oﬁtlﬁﬂﬂlbﬂ@tﬁbsﬁﬂm@henyl& salkyl;
%[Qﬁ{ P‘ WNJ{S 0, Q%AEPJ&‘ LS deﬁx&i IQJ?QMQW
cyc epty

or cyclooctyl®) term cycl oa&yl al kyl
as used herein refers to the radical
s o dnsaybra Ryt PR RR iR BN e R pound of
i s fanmak i phew A adi-Terd A-8sX'de®i ¥aslalisenton s auietahd thelseven-position
Undﬁ E@Jstm@édnm‘ it Rptrotyl %alagénaxf(m“-mocmﬁ nNRés‘ozkh eX*(CH,).NR*R, -

yclo el noi_et

K ONE DR P ol 8 o Yo ptonly
lbutsubsteulméphdnyhf:tﬁaiﬂ(yﬂ epd RERGROR IBY Rn@f—wy,m P, q and r are as defined
cychhhgpsldret hyl , cyclopentylethyl. C3_7
cycloal kyl -G, 3 aI kyl refers to the radical R R

wher e I?\'n alaostheerrerenz)ogl)é'faf) olféHuek%rJaegp' lgw%gﬁmh ﬁ're% is g%vﬂiegx &HSound of

as define
herfermuld & wberein Aais Avherf8X tm@e?éf’ ipg S%b@ﬁ Mtae@ the seven-position

hy di adaitaed; RhaiNrSed calR*kaotinigo; R csm:,% aﬂ@l c8; mqﬂ Cy.3 alkyl

ﬁ;\?tp’msogtl ;?Jbsf “Yedgﬂﬁ‘g'w ! %‘t ngéuaéll% bo‘rr:%é ’pr el? era I’ y P4 andr

onear@aseieﬁmddler@mh@vee bond Exanpl es are vinyl,
1- propenyl, 2-propenyl (allyl) or 2-butenyl (crotyl).
The teme pbﬂab’ey Y br “add entResh dsal Iedrein dfero toomeann more of that entity; for

U”S&S’%ﬂeta%@%oﬁxﬂe?&%%g £4 &og?oﬁﬁﬂ'o?ﬂ]eﬂﬁﬂﬁé&nfpbgm As

car Pera on at
anduffathetigmsna” (QSr eP’ée‘Hd%%erl ﬂkgeaftﬂnﬁl‘@“ﬂ?ﬁﬁ

‘2E.Xamafoﬁé§n@ﬂﬂybérhynyl 1-propynyl, 2- propynyl 1-
butynyl, 2-butynyl or 3-butynyl. The term' al koxy" as

g? :g . E ehep Ha@%eﬁﬁecﬂ‘bréiﬂa%gﬁé’" tr\é;\t}:]ﬂg :ttgfllllﬁ 'ﬁtﬁﬁ g@fﬁgtrk?ﬂi;oﬁ Each group as
porpt"?‘ﬁ%%l"éq}:‘r?Tl %Bﬁﬁéﬁg dg’tjch as so net hoxz
R I A ———
Id 2 (r;cgfkghﬂﬁmte hﬁz br tn&@lr‘lgfjo%cur, drdwBit the deveription Sndisdeslinbranek where

_3% ; ésald gvent or cdr éélac% afﬁgrs ;tlndtmsta,nﬁe%< V\\@'ﬁchai& 53’45 nof %gy&aﬁxﬁe,

pmnnl}m }subsisuigd heril pasnns thikibe BReHh e ASRAYCI98 Be spbstituted and

b r ang fediesdription (rRludyd hoth ugsibitiputel phdiyNaridtheiif Whidein there is

porltlbsgpuﬁlms] as defined above. Exanples



-32- are nethylthio, ethylthio, n-propylthio,

i -propylthio, n-butylthio, i-butylthio or t-
butylthio. The term "al koxyal kyl" as used herein
denotes an al koxy gr-oup as defined above which is
bonded to an al kyl group as defdhed above. Exanpl es

: 2: ﬁo;n;t %%%&E%kgi%wgéﬁ%%wggéﬁqgém@%gxilaﬁended to form
pr oghehosalipirdpsht, conbidaorysbaich bs “hetetraikylagtl.y [‘haloalkylheteroaryl,”
Pr ORMH AN RAE B byclyDt € X MBHF Y alkbxyalRY Vb @ Xaeikk Y |
netﬁ%tyggnt;ibmgfhoxypentg%? andwg?gpyloxypentyl
i ncl udi hei,r isoners. The term " r al .
Lo ROt ot b SR Pimychiiin bl M B RRHEL IS 10Bfed on
tso abiijtmens bnksd ssthd betererfliassalfeld fise proruceenationperygr
mor &iahyrddsxa@xe.F Allls@FBisamers S0mipolutiiest thyinfanthiy@dhooyare
gro ) Y - , i
5. h ‘rt%ﬂ@%?% eﬁ]?erl%g g%@%ﬁ%é;%}' plgg%{%?é)lr sé)_sﬁxg?%g% %ery] "i.‘he fieﬁmtion of
3-h F@%g%%%ﬁt?rdwwawpwﬁ%ﬁryhacwﬁ Pesbymtsdo Opsigy] isomers
t heedahkémerf Bfd their mixtaed eichaingythé raganitifesh, Mhe puse opeah Bomer can
0 . ‘ . e ) , ‘
P S S B A B LR M o
sub@ethpdie fitch ap. ierepapplerracyonsbergialigtion pidipstraeqmegigsalts,
C ongparhiidiforatystalRation dfidkaereombric ddividiveRdr depareticn byrchirsl column

an | mO to 2), with the understandi ng that
the&%%§%§E%£ﬁ§ttachnent of the heteroalkyl radical is

t hrou a carpgn atom wherein Ra i s hydr n cyl, .
k1 TSGRy s S R ame b e i R e
1is n deydleavabon rgsiduf cextainingtihied8 tarbmogems. The ydrm “Roveahlkyll' denotes an
ﬁy Chedrddenta clﬁrgfr:itrﬁ}ié‘d &?lth%?gﬂicgﬁbm ré3fadte %’mﬁiﬂﬂ?ﬁ h I$?< g lcarR% Atdms.
e I e B A, R, 08, -y,
cyctmaylloy paitdyl , ami no, acyl am no, or al kyl am no.
Represent ati ve exanpl es include, but are not limted
t20 ’TL 2- Vo tﬁﬁbéﬁh FEyley?” t&ﬂ@éﬂd{s g%l}{fﬂfc gﬂM{ﬁpg angther term, as ir|1
- r oxye 1s hydr oxy et. 24 3- Q
A b Ay PR EROL HRir ot et LRE R o i
2, 3bdveaheinpsupbritated with e gy Wgﬁwwﬂsﬂ@fbﬁwm thesother specifically-
2- &mﬂ&ag&ﬁpl i’rhﬁ% ﬂff’:eﬁﬁﬁﬁlap‘)éhenyf%ﬂwtrlbm:s%lhﬁ syl lgRiupytaving one to
am_nos nyl r an. nosuy .
o A BBy e sEPTA Gl s spoiptent. A
et pikylami " fisamaliel srpbp havingsredefwrodklaraing syhsgpipnts.
28N C*Hya@:xwge! inah@estzeﬂymdlkbahﬂrpajzdfems'fq;% u(at;aﬁoiaﬁilafh,{n-z-
means, an - et er ga grou e
e S Gt L e
r efhydeoxypropyl-and 30 fqrHte tdeeerdingly 3s usithres¢in, theteapohrdegryalkgl” is

QaQused B RIEASET Yubdt YERLF 341} @oupddiine®belbwit are not
limted to, 2-dinethylam noethoxy and

3- sul f 9nan 95k 0R0NEs hHRE RO 3 Aot B8ediSFihear hydrocarbon

herej.n_denotes an optionally, su ut ¢ nqcycl 1 c “of,
3pol3tispk ph o frcarheniatongy Sapraishist g diy gRiydfqigarbon radical of 3
hy dé ® gaboraitons, unlesaoghbedsedidicitdd. Elxbraples of alkylene radicals include, but
are not limited to, methylene, ethylene, propylene, 2-methyl-propylene, butylene, and 2-

ethylbutylene.

The term “acylamino” as used herein denotes a group of formula -NHC(=0)R
35 wherein R is hydrogen or lower alky! as defined herein



aryl groups include, but are not Iimted to, phenyl

and naphthyl (e. g. 1-naphthyl or 2 35 naphthyl).

Exanpl es of suitable substituents for aryl include,

but are limted to, alkyl, -33- alkenyl, alkenyl,

aryl oxy, cycloal kyl, acyl, acyFadhino, al koxy, am no,

al kyl am no, dj al kyl am no, hal o , ,hal.oal kyl ,

hydr oxy Ihftefipg ahpoiapglapinotingrelo “‘l}g’ﬁ}él?‘jlg’r"y?“’d or

" ( h&trelsdfaiylaming”"efBedsherdin denden o gesp af fronmelh yNB{=M.R avherein R is
be g Pirabyt s Uty RQh?ta% h GAEY] ang, QhPalih, FRBalkyl and
ter%@g%f%g?errggk;ﬁ a{@{ usse hegr%ei n %llenl%{ es thé IABallyl an

r adrOARTERRACIGRBETEINY R s an aryl radical as defined

. herein, and R" is a heteroal kylene radical. A .
heet er oaThytesn Ehaloalliyt s used hergindenetasan urbranghedz0s bepaxhgdedpain

Ber ik Hbes %idéﬁ%t%boie%e{gﬁr; Lhr ?&trﬁ)’r@ h?@'ﬁgbn&tdhlﬂgsarhmb@tituted bya

een . replaced wi a_subst, n ,

oot Beloke PR e GASpmedi |- EfPopl i RIRON, Liodomerhyl,

and tefS{aopthadyrshloromethyl Reibramemethyl fipdreserthiby 1-fypgoethyl, 1-

Ret ShIBAdeA, lgfrtQMﬁﬁtzthﬂi,ol —ﬂfﬂf&etﬁﬁ,rmﬁcﬁbﬂtﬁﬁ,ﬂ-@ﬁé'roaﬁylmhﬁmoethyl, 2-
er el efers,. ur | i i

Fﬂ?l\éég’ﬁky&iz\?%@r?o Oaﬁ‘g’?gi’rﬁmog}%@’ ?lfar? g & %é%%’g ﬁ?ﬁoyethgiél ected.

Thus, Et-NHS02NH M woul d be designated _

N-et hyl The terat migloglieylf avyserbhegein denatesysatyratrdipghocyclic ring

sul taithiithg 3168 chdbmstopySiiecdytippropingrklobutsl, cyclopentyl, cyclohexyl,

i mdazal.i as used herein refer to
sub&%@‘ﬁ@ﬁ%llé‘r%t'lg‘y‘!%d (ii), respectively. CH2 ~ | Ol H

15 (1 ') The te “i.satoi ¢ anhydride’ as. . s
nor i n The &g hfyafoa@#ﬁll?%j%@ﬁ?‘ﬁgg% Sty BRicHSER T
of fypdoulltybragicaliap defived berint 4nd M isanchlleyiope widicplng defined herein with
opt Wd!e%taﬁﬁﬁlgftmﬁﬂ aftEchBn@poiht of Be PclEkyRAIGRmYlety Wil e on the
0 1 (1), 5.0 H2Q The,te "aryl.al,l "0 .
"ar é’lkﬁlfﬂ(“‘ ! a)5§“1u §§‘H“ﬂ‘°esr°g ﬁf‘%ﬁ%‘&@ a‘?‘ﬁ%s IP%IH%%/%\ t aﬁ{ﬂ?t limited to,
‘wheegdaprofyimetbylacyclaheuylmegifl, cpdlopgatybttifyl. riese ciiceaiiylr Cr-apflyl refers to
R' bR ARy ARk I('%%&%%clﬁﬁkﬁ ghd ReH J)S4IRy1éhe\dh Béfinel Rerein.

under standi ng that the attachnent point of the

aryl al ky] noi et i.l | he.on. t ' .

Exanpl eii‘%tfm%r @l?é%’l\%ﬁ usrfggfrgléll dgg?tﬁ%nﬁyés&gb#@gdé%sﬁtt uted

| i mhydrdearbon thainzspdical haviesfjera 2169 18 cashqnpstrph presisshly from 2 to 4
The c4r86ihtonks YAn@hevin@6ndti 8o blefisit dowldininds, paeferablanyé olefinic
ar ngl’lblg\le{(f h)rc]an?glyslaré vsmyq,sl-propenyl, 2-propenyl (allyl) or 2-butenyl {crotyl).

The term “alkynyl” as used herein denotes an unsubstituted hydrocarbon chain
25  radical having from 2 to 18 carbon atoms, preferably 2 to 4 carbon atoms, and having one
or where possiblé two triple bonds. Examples are ethynyl, 1-propynyl, 2-propynyl, 1-
butynyl, 2-butynyl or 3-butynyl.

‘ The term “alkoxy” as used herein denotes an unsubstituted unbranched or
branched chain alkyloxy group wherein the "alkyl" portion is as defined above such as
30~ methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, ¢-butyloxy,
~ pentyloxy, hexyloxy, heptyloxy including their isomers. "Lower alkoxy" as used herein
" denotes an alkoxy group with a "lower alkyl" group as previously defined.

The term “alkylthio” or "thioalkyl" as used herein denotes an unbranched or
branched chain (alkyl)$- group wherein the "alkyl" portion is as defined above. Examples




defi ned above. An aryl oxy group can be unsubstituted
or substituted with one or two suitable substituents.
The term "phenoxy" refers to an aryl oxy group wherein
the aryl noiety is a phenyl ring. -34- The term
"aryl -al koxy" as used herein deadtes al koxy group as
defined herein wherein one hydrogen atom has been
r eplascmethyliit: eetwitpir-proayithjo. spppyithiorelprgiye, i-butylthio or -
sub%hhmﬁents wher e aryl is as defined herein. The term
‘aryl™ ("al kyl carbonyl ") as used herein denotes a

group Ofy, é&'&xﬂ“ al 1*9 AL S HORs hiS 2lR%E s defined above
il A e

fsu Qﬁetmqyethﬂl méthmerprdmyb ethoveymeethyl, edioxyethyb edbryradiy):
fl ug)r?@ec Fﬁr e)?'e {TLRGxy b Fp&ﬁ lﬁhﬁﬁmu%ﬂﬁﬁm as

use e |n a ni s

o, , PRDSPRRT f}bi’.P'EYP%“W e"gﬁ’idrPé‘?PY eaﬂ@a‘rc{ 3}&5%
seqliszmieml adm ni stration of the drugs at the sane
tlme or at different tines. The term

"chem cghé derd Chydy @F‘ghﬂiﬂﬂ ad bERdr@h afnotd an uskEndied er Branched chain

15 SSB Se SFSer nE dobl  eebct
_ pharhyeeonk grewp. |Eecamplmgehrdre@n@ﬁh¥l Adyiseretingy 2ok draxyethyl, 1-
non'hlyﬂ rBp1,| 21 19idrd r% GN3-REdryiREdpy), Rgdrotlesopropyl, hydroxybutyl and
pol @ll ene 15 oxi onopol yners such as

pol § %1 ene gl ycol (PEG) or pol ypropyl ene glycol

(PPG , oI yoxyet hyl enat ed pol yol s, I S er gof .

i bl oBR DRI [ SFSAE RS BN HUE R4 e
$9| Wtietelrt dnepfwotdiehrbd Inaltogen poims evebetrsrepltattwithesibst@nent

ski Ll & gﬁ{dgn{l)hs e&%ﬁ%lth%%rgg% rst?n £ @ﬁw and S(O)an {where

appr oa nmer an St er.f

examp$ & integer from 0 fo2)} mme ugfllgstan iRg t fqat f paintj0 rf‘%nttaéhment of the
Conthetoaldieradias s tRARIEH 7 24rBerBjtod 1 Whe2elp R® i hipdnogér, miyl.iakkyl,

tzgel Ic%a gﬁ ﬁ?ﬁ(ﬁl ?e:gn'd\'@%}eq@ Liadat %&f@h&tlﬁrgrdgéh acyl,

t
ePEelkvOEi o peyRIB s dheny 9@9{1%%&%?%@\%* cycoal or
ConpRileatislalifyl, bad Whinan & 1@xbj RY is alkﬁlu:tydnﬂkylsaycloﬂlhﬂalbﬂeamwo,
co n‘pg)}ll 9% o o{alk?r Xinio, ""kt%g)t#%ta‘?irve %ﬁ@le& ﬂ{cﬁfdﬁ Gy %retn%pilﬁlted to, 2-

speCI’es. opi ¢ rsr
m ghﬁ‘ﬂfpmﬂ%ﬁ ~hydeqRIPRYlt 3-pY 6’H’d’eEY‘R ﬂ]%ﬁléﬂ dihydroxypropyl,
bet mgﬁrdxmemyleml, 3-hadrogybaiyd, @edﬁychbkyjouezh?shydrm- P@ethylpropyl,

? Jul | Ingl% u’al zﬁniﬁgér%gﬁtfn{e& lsﬁﬁérﬁieﬁmﬁ@rﬂﬂ&hﬂdr@ﬁﬁ&hyl

aut oirer ose,.C
phygmereqsulfﬂrw | pinogglfo PthYlﬂwlP?fuﬁm???’%%?‘ﬁre of
C ONpRttiytisninostifenybaky tmﬁhy}ﬂﬁmbhﬂfoaﬂpmopylbmdﬁre like.
dependent on chemi cal features within the nol ecul e.

For exaqipl @m "Hbtéi‘@d’]% 4 {shid@t efeibd e eo- @adrdaBiyDasup wherein

such ‘as cet eto

b PecroalivharirLbereite "OraPerRPRr BB RAP LT RIREBY
80 funrodldpviortin betervelksl i GciouBepriseniafivamstmpleGndopi O are not

- Hridede; Stdicheth AR HREBk P4 3-sulfonamido-1-propoxy.

The term “aryl” as used herein denotes an optionally substituted monocyclic or
polyddic-aromaiic group comprising carbon and hydrogen atoms. Examples of suitable
aryl groups include, but are not limited to, phenyl and naphthyl (e. g. 1-naphthyl or 2-
35 naphthyl). Examples of suitable substituents for aryl include, but are limited to, alkyl,



acid (-C(=O-NH : -C(-OH)=N) and am di ne
(-C(=NR)-NH ~ -C(-NHR)=N-) tautoners. The latter two
are particularly common in heteroaryl and heterocyclic
rings and the present invention enconpasses all
tautorreri c forms of the compoundk: The thiazine ring

is capable of existing as a tauto | a and
het abseyalvaylgriops cysloalky, ayl %FVlém&?pngk‘F’%’ W‘“gxaiksyf e
N aidl ﬂ)lalﬁ)gdﬁ?hﬂoaﬂlqi itydre @5 nitro@ndo@no O Thegsre thet)aryl or
ROQC H ¢ Bttlefad adR6 @I 6t oA
C%EEQE{W g%rﬁe(c} és/aegoﬁ;??plc %%i?iﬁar]?n an ad dﬁ?ol?al
tautbGWE‘Qaiﬂégf%‘Pm correspondl ng to (iv) and any
reference to one of those tautoneric forns is:
Wit h t h@he tetre frythitetoalisyly asoied Heesin danetes Biradiea ke Wherein R'is an

tauty e{dl&l asAefiMRrefP R 1 €a méﬁﬂk’&ﬁene Titkical. ek hrteroalkylene radical

"sol v u ans a ¢
| podtilome i St e e Pad SRR AR B d“’%‘ﬁ atpras have been
st oireflicdwithiacubtituenrindspeideniliowleeted 30%%%%9“6?0“&‘5“@ - of TR, -

sol \giPRe, 2R@UNE),RY wherem GO bRk défiteé foTthetetdraalkyl grooes .
Preferred solvents are volatile, non-toxic, and/or

3&35% 2 Es:fm?mﬁsu?f?nmda‘ %turs%f Hepéh feferdWd mﬁlﬂlﬁc ﬁdidi&i@mﬁe,

ate" as u§
O RRD-BR R wocre RABHR A SEPRdeRyPaeg s 0 B A p0r NH-Me
fur twhﬁlld lbertl‘elnghdﬁéﬁ M- etHyDNG hiethpBaifairddeoor 1- ethy1—3 methyl sulfamide.
non- stoi chi onetri c anount of water bound by

non- covay,e fH—mé Wrﬂrﬁﬂ*)&ﬁﬁ LA indi@4z6BSyimdthel ab @gethherein refer to

clathrate % hereinh neans a conpound of the
mvéHﬁ’ﬁ“&f?I‘Hr(‘)é“‘igf tTSREHEf¥of in the formof a crystal
|attice that contains spaces _(e.g., changels) that
“have a 15 guest nol ecul g @ a sol §eft or water)
trapped wi thin. Abbrevi at [ ’o sed i nCR appl i cation
i nclude: acetyl (Ac), acetic acid (HOAc), azo-
?%_ml sobutyrylnitrile (Al BN) & 1- N hydr ox%enzot riazol e
at nospheres (Atm, high pressure liquid
Chf Omat UL AP Yisi bRl Mydride'he bahheisi refets. (8 a BHH- i mamipe-2,6-dione

( go E‘)?ymglt}!& %ﬁﬁ’)\%ﬂ}qlﬁ{‘r@ﬂ)(»%{}eeé{ﬂwﬁge é aB? g?{)@ﬂ ﬂéﬁgﬂm BYd fused to an aryl

pyr ecahbwrmatyriog. boc anhydri de (BOC20),

1- (3-di net hyl am nopropyl)-3- et hyI carbodi i m de
hydrochl ori de (EDClI), benzyl
acid (MCPBA), butyl (Bu), nme OoH)

benzyl oxycarbonyl (chz or Z) ti ng™Boint (),

car bonyl diim dazole (CD), “n' o(mesyl or M),

1, 4- di azabi cycl o [2.2.21 oct ane’ (DABCO), nmss

spectrum (ns) di et hyI am nosul fur trifluoride (D é%%

met hyl Thtetm|“adbllet e Farglkgi BEuseddierin denotesdhrmdics wherein
(Dogjs ahkaﬁ@fala%%@ﬁ@ﬁﬂiﬂ heRin( N is A A18lidi¢ Iradical as defined herein with

the understanding that the attachment point of the arylalkyl moiety will be on the
alkylene radical. Examples of arylalkyl radicals include, but are not limited to, benzyl,

phenylethyl, 3-phenylpropyl.

25 The term "aryloxy" as used herein denotes an O-aryl group, wherein aryl is as
defined above. An aryloxy group can be unsubstituted or substituted with one or two
suitable substituents. The term "phenoxy" refers to an aryloxy group wherein the aryl

moiety is a phenyl ring.




nmor phol i ne (NW), 1,5-di azabicycl o[ 4. 3. 0] non-5-ene
(DBN), N-bronosuccinimde (NBS),

1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene (DBU),

N-net hyl pyrrolidone (NWP), 1,2- dichloroethane (DCE),
pyr i-di ni um d| chromat e (PDC), y?"i di ni um chl orochromat e

Ejlpccﬁl) or 0 5)( Wéyus%&lfxg?g (iﬁl:%tg%g&%))?%asl defined herein

az owhergmwg 9chpggn(agg;\b)s beg}f@ ed ("Iﬁh po optionally subsntuted aryl

di - paetifenpyhaz ogl ic asdexed latean. (Dl AD),  pounds per
square inch (psi ) di et hyl iso-propylam ne (DI PEA),

( %Ir IB?\IL NEhe(tBY Ja vatkst e%g’?%@f" ) DUl 1RkeiTh N Y §¥du9 ®f formula
ascepérﬁﬁ?ewtemﬁ erageT, &Pbﬁaa }}?éPhVF‘%RI%Q/FI z}rcf"eta%ms@z%ﬁ carbon

(TBM)sprdpMnNgrohmet hyl am nopyri di ne ( DVAP),
triethylam ne (Et3N or TEA), N, N-di nethyl formam de

. ( DVF) THe' teinphBogeh sthil Fuoliné, thloMhdYBiomihe Grbdife iptkerably
O%r fl uoq{oacetl c acid (TFA), 5
f'? f(‘%% OSphI no) et hane (dppe),
2266tetrarrethy|hetane 6-dione (IMHD).,. . .
1, 1' - bi Hetemp H%‘ﬂ?!“ﬁ'l‘ﬂfg ﬁh‘i’ﬁ%%?’é‘f’i"b(fgﬁﬁ@cf w%'&mwsww plurality of
ioayd!xfugcihraahahmﬁa@iyhen(bﬂ:ﬁ)currenﬁtmy beqaereiabidmifistrfife) of the drugs at
t et . di ethyl ether (Et20),
tri &é?ﬁﬁ{@%&fﬂd ko (Th8), ethyl (E).
ptolu sulf,plc nohydrat e,
Pt o S e A TR e R tsased hetsin R lglangnterferon
or mokupnlle (o’ﬁgl):mly] lseroapplynfer whish Biters the physxcal and/or pharmacokinetic
IIC\Il-ou o {}ﬁ%f:}ﬁ&ﬁfeg&%“fmtﬁ%gﬂhﬂﬁn 1NSFdeh ﬁﬂﬁﬁé’i@incl(x&& Fdlyalkylene
For ade hoppolreisryech e PoE i o LBEC] S nelieporg e etveol PG,
(t eMYOkyeth}ﬁdaated@o}yah,@opﬁmprsm mglrlyoqugmlwgemﬁpmof provided
| US elattht nat@f‘soﬁ.{ﬂﬂ of TRk Bibdk cobdlymbRis %QH:QMtatﬁh@&i OEP@ skﬂled in the art will
sne mencl at ure em str
Pe rlbeai’r‘%FF fg(,%gglgf ous gRRr %"’rcbes “(’)L%g @%‘ ngfm tteﬂ’g °B Ef°§ & nafnple’ see
" i nverKdziowskiand beéM.riiates b(ﬁma‘mi Helewe 90Q3f72hlei)k9da§4ﬂ dpha igiting
0N 1is06F chbhidal &h‘vé‘cfze@hfﬂhh:%hﬂe fa?eﬂ(iﬁ ﬂ@ﬁbréi@rh%ﬁ&ﬁt mﬁam

| ?gg‘begﬁ? etpg’g‘b’z? ﬁ‘l’%ﬁgéfﬁ'@“‘ Eeﬁ& égﬁogﬁ%%ﬁ L%E%ng SR

are either available fromcomercial_ suppliers, such .
as Al diGostpoahdsaffermutad. exhigit taptemgsismp JRB@NISYIC GRS can exist
Knowiwe or ﬁbﬂi@teﬁkh\k}t@ﬁie Jsp’éci&sh Prébiropiotduthagrepilofead uhesigration

teharth | Fi
o e & Y s HISED aRofg B BSer(ip s LafBfhefy 2Rkl et n
250 rqthimpry@gg alIeng_ts to q;@latg;an glgmﬁélﬁl ta@gmgf eyalheproguce a mixture

O 4aHs€chEmidABArA pHgtitad poperdiachre irlsistent With £xnixviule of dampounds.
Yo :]’.h‘e ]p%?gg? on gﬁgpic%g%n% ?fi (B‘ %&‘e&k 8lb§¥epf}lpd? ?eat%&g%lthé}( R molecule.
199“~pr eEBR Bhaws! aig M@Hebx%md&e@ﬁeﬁﬁ@brﬂyacemldeh}'de, the keto
Katfbxhﬁ ?ﬂéﬁmﬁﬁﬁte@whﬂél\ln Peasls (kb RBeh @admmma@@f Qothnl&iB4,

pﬁ)toﬂoa?lc %t%z r&s ﬁgﬁl&g l?e\}é_}gt&?q é%ﬁy Z'C?'l eezaétfﬂ¥Cg<} ag’é efimidic
19961d (¥FO0) 1!\1111~ - @H=dhhind & iaehcénlé.l '\?W'ey -&( QHﬂQ N-)
Neuautermkes. TRAter\@b ukgartikuldfly cobii@odh & hetasbargl amyl hieteeddydic rings

r eacé k e%&%%ﬁ@eﬁu%&c%hpés% ag tiugtf‘r{u% %tfbl)ﬁ?s &Qhes&%ounds The

th1azme ring L is capable of existing as a tautomer Ia and the heterocyclic groups Al-AS

35 are capable of existing in a tautomeric keto form.



present invention can be synthesized, and various

nodi fications to these synthetic reaction schenes can
be made and will be recogni zed by one skilled in the
art having 3o referred to the disclosure contained in
this Application. The starting-Adnterials and the

i nternmedi ates of the synthetlc reacti on schenes can

be |solatgdléhd purlfled'léo eS|r d u3|ngﬂg0¢bent| na

technlque dlng but ted t tlon
distillatlb 8l TT zaki o p d the
I i ke. Such Nnaterlals cAn c ar cterl NSI

convent i onal nmeans, includi ng phy |cakoqpns ants 3
and including, but not [imted to mass spectronetry,
nucl ear - magRetic resonance™spectroscopy andnfrared
spectroscopy. -37- Unless specified to the contrary,

the r ea@bh@ﬂﬁndﬂ Qﬁﬁfmﬂedwh%@m:s pHetefadtldyR Batkyl can exist in an
cong g& ixgna‘% y oenrrxerf%? rm C r]{esg%ﬁl%g? h@ g%n&”ér}frtg %@Pfﬁr dnt of those

pred & T eac

abotutomgriqforres lwe@ﬁmils e@temﬁﬁéarﬂrf@f@rlaﬁrs?nrwmeé%%ﬂm

0 orinf? collalk prede2® C, and nost preferably and
- conveniently at about room (or anbient) tenperature,

5 e.9., tpbRuh “%Rra@’ asq;]&i 1R foeshsia '&oﬁB@uﬁH df tMé ﬁﬂrer*@i%n ora salt,

abl e to I dent timal reacti.on conditj.ons

tra %ﬂf.rfgi i 52 S&HM“%Q&%’? r}%ﬁ?lglyprgﬁtrlc\mo'ugt of a solvent
t he bband ipymangeosdae ireanufi¢celar flegs. Prefapesplvins ewvplatiladewn-toxic,

the é&/@?& éi:{iab]&éaﬂgﬂnhhe{}iﬁﬁ@h@?ﬁ%mh%yemn readily

be a apte 0 ot reactants. Alternative conditions
al so ar

t
1511 owi Be téspé péaim 2 Léseﬁ B%r%‘%gnelao [ on%ap%%pa %?%hegl}h\;ent?on or a salt
of theeeof rityat furithen m]gxdg@tstcfxdnqrhetnﬁoq B®- @p@hxﬁ@etrggmpé%f water

of  LERIESEMnAbVMEn GRERRIRHS: RREQNPassed by the present
invention and wthin the scope of the invention are

provi def | 0.4 V&fatl];r% X %Vqs&ghe-{&mn%%s Flg%?%u%@{mk ﬁﬁent ci)ra salt

prep aralons ow are proyv

e e
ski Heeadf inthe fpemapf g c'tmaldifﬂ@e thﬂceaﬁa}n;%SHfﬁ%Fe(Fﬁt g\i'?& g‘ &h‘tt avea

B aghdstRolenfe RigsedlvehnorantdrDitappidiethimhoul d not be
considered 15 as limting the scope of the invention,

tbﬁter gg; RhiteARionShdd id ﬂhhsléﬁ)lﬁ&ﬁbﬁ/ﬁcﬁﬁéj aE&ﬂr(RE)emeaE h®(HOAC), azo-

mencl at ur e
nopPF GabyT eI LB s RO 7ol (HORD) b (),
| nshigh lpteeswoh@xdl drrometdgybit GHALCO - bweb:gmaétlﬂmam (9-BBN or

_ :jupﬁ‘ﬁ:N? |e 1 ter Mﬂﬁgﬂr@& ﬁiocj facetttfl’ﬂtrrﬂe (Me@N ), di-tert-butyl
#i VEFoCsept ”laFFa‘t‘ o Pt bORE) der dpet Britme D
be erbploarbiediinnide bydreihlyinide (BBBEENENZY] é@ﬂt tabproparbeizoic acid
st epvépBh), bufPEusdedanb! (MEOH), benzyldhfeafbobid cb2 or Z), melting point
(mp), carbonyl diimidazole (CDI), MeSO;- (mesyl or Ms), 1,4-diazabicycio[2.2.2Joctane
{(DABCO), mass spectrum (ms) diethylaminosulfur trifluoride (DAST), methyl t-butyl
25 ether (MTBE), dibenzylideneacetone (Dba), N-carboxyanhydride (NCA), N-methyl-
mofpholine (NMM), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN), N-bromosuccinimide
(NBS), 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), N-methylpyrrolidone (NMP), 1,2-
dichloroethane (DCE), pyridinium dichromate (PDC), pyridinium chlorochromate
(PCC), N,N'-dicyclohexylcarbodiimide (DCC), dichloromethane (DCM), propyl (Pr),
30 diethyl azodicarboxylate (DEAD), pheny! (Ph), di-iso-propylazodicarboxylate (DIAD),
pounds per square inch (psi), diethyl iso-propylamine (DIPEA), pyridine (pyr), di-iso- .




6 78\ step 3 step4d ~/ NCO--->/ NCOP --~/ NCO
Et\a\sp. a\s S p.AleCﬁ BOCHz 9 10 O*O4 HI /1 step
n* + . O iso-anyl 5 CH - 38-

-~ preparation of P e Vez 3 -38- The
g;)hédrox%/-l - al ?yl -3-aryl - 14 quitfol i n- 2- ones by

ndensation of isatoic_acid anhydrid
o buiesromby s (DU Hodowy PRl SoR L (e Ret
Corggauinigd 8 A) S 2budAimdBA Ly dihveBuMe;Si (TBDMS) 4-N,N-

@aéh%%’%gf edq otr hanzalide 61 8 amAN NNV dimethylformamide
4- urnolin )( of 6A &E N
of (Dh@)mlﬁsféﬁf Cfﬁ%‘r{?f)oﬁnﬁw&"? EH%@Y‘S% gr Condens néTFA
?n iolpibisQﬂ@hEMllﬂidwmﬂﬂhﬁd (épey|2,2,6,6-tetramethylheptane-2,6-dione
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35 referred to the disclosure contained in this Application.-

The starting materials and the intermediates of the synthetic reaction schermes can
be isolated and purified if desired using conventional techniques, including but not
limited to, filtration, distillation, crystallization, chromatography, and the like. Such
materials can be characterized using conventional means, including physical constants

35 and including, but not limited to mass spectrometry, nuclear magnetic resonance

spectroscopy and infrared spectroscopy.
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20 compounds in which the thiazine is fused to a pyridine moiety. Examples of 2-amino-
thiophene-3-thiols are depicted in Examples 20 and 21.

N-substituted isatoic anhydrides are available by alkylation of isatoic anhydrideor
by cyclization of an N-substituted anthranilic acid with phosgene or a phosgene
equivalent. N-substituted anthranilic acids can be prepared by displacement or coupling

25 - of 2-chlorobenzoic acid with amines or by reductive amination of anthranilic acid (G. E.
Hardtmann et al, J. Heterocyclic Chem. 1975 12:565). Aryl substituted isatoic acids are
commercially available or can be prepared from substituted anthranilic acid derivatives.
1H-Pyrido{2,3-d}[1,3]oxazine-2,4-diones useful for the preparation of compounds of )

 formula I-A-1 where X is nitrogen can be prepared by known procedures (see, e.g., G. M.

30. Coppola etal., J. Het. Chem. 1985 22:193-206, or D. J. LaCount and D. J. Dewsbury,
Synthesis 1982 972).

Some embodiments of the present invention are substituted on the
benzo[l.#]thiazinyl radical. Example 7 provides a method for introducing a nitrogen-
containing functional group onto the 5, 6, 7 or 8 positions of the ortho-phenylene moiety.
35 The synthetic steps parallel those depicted in SCHEME 1 to which is added a step that
' introduces of 4-nitro substituent. One skilled in the art will appreciate that substituted 2-
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20 cyclized without further isolation. The reaction similarly affords a general route for
introduction of one or more substituents onto the 1,1-dioxo-1,4-dihydro-11%
benzo[1,4]thiazin-3-yl fragment. Further elaboration of the hydroxy group by alkylation
of the oxygen atom affords other compounds of the present invention.
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o PR T3 er o I G "So&i@ Chobtqehe | Mscitxy
12 _h&ulﬁﬂﬁ@&méd:‘_by Gondeidat j )iCHe| Hhelr6ougs ¢ K00415-H)
Wi { psAN ywﬂxs@megl tYtad - A Nos ACi duePher| ssikie. %'mlysd
i nfThe [T _apdreciate 1 amnojacirds _ wijt
i Y o TUHSCNH-Bac) o %wﬁ&&fﬂ%g ooy (PO, 4 650 (L1)
ac 3B§GSi ins@eNH:can |beH,pseilFt of ¢F epaHe Hcolm;ammdssg (M-H)
0| B i ok N@"f ‘?*ﬂ%-%ﬁéeé‘%’%br?ﬁ”‘ LR o o
--{ 4dal R = Et Jd R=Hstep | 4b: R= H step}2 ~- |
I b} .88 =2 S&dm- st eIQs-I-4 04,0 | 4Bl Mslvbiy | 167-169
. 9D C()<-t Bu xH( ?ﬂ X t-By O 10 12
Ve RCHCGH2)2—13—AcyiTilYlon nf b Hs—barti-ed-olit—by
ahétan d-Nrsoedol o0gyCH.-BUEIVF agyA-Glt i CHS | Hr €| 576.03 | 576 (M-H) | -
574 (M-H)
1-68 . | 7-CH,0Me CH,-p-GHF 6F |CH |H 510.52 | 509 {(M-H)
1-69 | 7-NHSO,Me CH,-p-CHF [67- {CH |H |572.56 | 576(M-H)
di-F
1-70 | 7-NHSO,Me pyridin-2-yl- 6F |{CH |H 54257 172-215
methyl
171 | 7-NH, CH(aF3-  |6C |CH |H 51196 |aiogin
Me-CgH,) '
.72 | 7-Br CHpp-CH,F {7-F [ CH |H |54536 |543&545
(M-H)
| 1. decomposition
2. TFA salt
7
®'),
(I-A-T)
R! R R¢ Y mw ms (M+H)
| I-73 7-NH, CB,-p-CH,F [Me | H | 48354 [ 484
I-74 7-NHSO,Me CH,-p-CH,F | Me | H | 56164 | 562
I-75 7-NHSO,Me CH,p-CHF |H | H | 54761 | 546
1-76 7-NHSO,Me CHy-p-CHFP |Et | H | 57566 | 576




conveniently carried out with a correspondi ng acyl
hal i de or acid anhydride in a solvent such as

net hyl ene chl oride, chloroform carbon tetrachl oride,
et her, THF, di oxane, benzene, toluene, MCN, DM,
aqueous sodlun1hydrOX|de solutléh or sul folane 15

optlnnnLlu i-p—t-he presence-—of—an-inoragani-c—oor—organi-€
J UUUUUUU TATT T 1 1TO7T AT U IT TATIT O

bage at tenperatures betmeeﬁ3J2@ Sand 200 C., but
preferably at tenperaturgg b -1p and 160 C.

Typi cal organic -44- bas¢s, k. Rtk ary am nes,
i ngl ude but are not ol pyri difg.g Typlcm
i ngr gani ¢ bases i nél af'e ndt limted to K2COB

and NaHCOB8. The acyl%llpﬂ nmdy however al so be carried
ouf with the free acid oBtlonaIIy in the presence of.

ot At no—aageant or Aokl mo oot P

an laeci-d utlvutl”u aget—ot—& uUHyulaL g—ageny—e -

in[the priédence of 5 igabutyl chlorofol¥mte, thimnyl | msM+H)

chligxj de, 71[\§}§55§§J"|yl chl (rcgg,_hgﬁe, hydr oggn chl o isghes; 548

sulphurtc acid, —met hanesul phoni ¢ aci d,

p-t ol uenesul phoni ¢ aci d, phosphorus trichloride
phosphorus pent oxi de, DCC, DCC/ HOB HOBt

N, N - cat mdsqulﬁrdxbgfz@-pgrrol@?. ones (I-A 3; TABLE 2) of the present invention

( bepz e Prapacdd- Hy‘b}ﬂe)caﬂly%d\fntr&fnolhﬁﬂir&?@i&hbbh-olﬂ R-@ilipithetero)aryl-

t( gte %%agg(t] U é))b :qu;afoxcl e')s\leﬁ Kgﬂ;yclﬁau?n Pas beerilﬁ ﬁzed for the sohd phase
tset syathesio pﬁb@#‘lﬁlcésﬂéi GRMatthqwand B. A- ﬁﬁ"@ﬁy%’/ de rﬁhﬁ'az b‘%9é or
Ph3B4(@51eb0s-a810) CAR@IeA I M WRfe ﬂ?é;ia?&lej} cordnsatidn 3D&ther 4a druth with an

br e&esugbc tXteg ; atmeln %cuii esﬁ | eé %]the Jd& vfﬁg‘ ?pp]rgcg)at&hagi}ﬁino acids

rod uce 'on or
r ed wish @@e’ew mghsta;mn@mat thwweﬂnm%e BYE e%esahbkéﬂ @ can be used to prepare
Si gRirhpdimas withiaxhddcbpelof teprisem ifRhaed.i on and

i ntroduction of an N- substituent. Reductive am nation
is preferably carried outSGHEMBRDI ni ng an am ne and 15
car bonyl conpound in the presence of a conpl ex netal
hydri de suchaag.Gsodi um borohydride, |ithium

bor ohydr i oyi um cyanobor REyJLCAgBuwzi NC step 3
bor ohydr i 2krlacetoxykiprohydrlde + 4b .
bor ane/ pyri di ng conveniently at™ a4 pH of 1- f optionally
in the pr naerefkca de iah@ =agent, such as
nol ecul %P1 : BE HT (f“inl.% b 1 RY= (CHJCHMe i t at e

formation of the internediate i mne at anbient

tenperature. Alternatively, formation of 20 the i mne
in the preseq&e 8f hydrogen and a hydrogenat}
cat al yst, ; the pﬁesencesmnﬁ pal | adi u
at a hydrof pr-sslre of 1 t o~5trar, ﬁﬁﬁferGJ'

tenperature
of the sol vent sed(QHaﬂﬁﬂy%also be @glweqEgrous to

protect reactive groups during the reﬁchh&ﬁfy3|ng
conventional protecting groups which &re' cli*éavaed

Wgai n by conventi onal nethods after the reaction. 25

Reductive am on ced re we

o CFot ATAGEn SR cafied S bt meBa o, Shib Kedkiots are
CHMdnbgmdmy adrrikty ot vighea ¢omre€imnplngheﬂ bilide oPagjdankydride in a solvent
0 gk&\@}?ac‘é xﬁetﬁﬁkne Rlorile, HloBSfoRd, &fEbh 1HEIRIBHRL eth@(fI@IPddloxane,

tert-butoxide, in
| nt}?eﬁ?ﬁ’j‘F’éelb‘F%‘it L@?@F h)i\g% » 2gyeoys soflium pydrpxjde i(ﬁ.&l()&l or sulfolane

15 optionally in the presénce of an inorganic or organic base at temperatures between -20
and 200 °C,, but preferably at temperatures between -10 and 160 °C. Typical organic




hydr oxy-1-(3-net hyl - butyl)-1, 5-di hydro- pyrrol - 2- one
(13). Wihile thecyclization'is 30 herein exenplified
with sodiumtert-butoxide, a variety of strong bases

i ncludi ng potassiumtert-butoxide, |ithiumdiisopropyl
ani de (and other I|th|un1d|alky?%n1des) l'ithium

nexeEL Oy { %lg%%%%gmaxnge DAL (AL QA0 Pyl 1B

eaction
i n wofganisdhsesipihdnby amh@stedrllqﬂ(zc@a mdalﬁeﬁﬁ@a
Sodi um or pot assi um al koxi des in al coholic solvents
can al sTheheylatt@mdniyhowber alycbd @atadont witlBthe Tleeadi¢aptidnally in the

can
Eﬁ%@@ﬁc&% {3 B 19 ad lg'd e 8 ngeg 6%&%0@
w gDy chlrgoqia(c ﬁi%f i&ﬁ&# téﬂ‘gﬂﬁl? %s&wc‘cmgesshlsvdﬂ

11 ilphurickR) hdkihead fohdic 24idOp-tolueh2iphivhid)cid Sphiogghordstri@oride,
gg@@g@gg@)gﬂb@ 415%%22' ﬁ%&ﬁgﬁ)@ﬁ%ﬂ%@q Z%b&%»ld:&ﬁadélzoié 0-

{henzatmazoi-ih-NyhisN @{L t%g:@le( ~Uropjung teH- q@_r@ ora , 0=
-C- @hﬁotﬁeﬁ& B51) 06, N' W 1thtrabr@Ehyl-djoniui tefraflpbrolgidatefIPEA, N,N'-

to i s 51@0 PRSP B i DERCRN B e 20 2 PHHCL b

5-179 11- 9
4- FRrgtergblycs tWPS‘&ﬁWﬁfﬂg%ﬂ‘ éﬁ%%m 173-176 11-10
7- NHSO2Me 4- F- 3- MeO- C6H3CH2- - t - Bu 565. 64 564 (M
175- 18(ThelN-sulsititenNdOrdMatradyced b lkybsiqparpedustiv gligiation gThese

' 165;{132&5{25 if}?ora i fﬁw ﬂe:@jiﬁ in R kéctibn Batl #hEréddctioh 38anl
e A g e
13 Mﬂi’bon(/mdB)P@uOd © the pEsencaf a4ompBa meghhydrige suchpgsodium
7- N6 MBI de, ({atiBmmdrotoliydtife, SodRin $3%08520Hyd0idd, 4nc botdhy@idel sodium
triacetoxyborohydride or borane/pyridine conveniently at a pH of 1-7 optionally in the
presence of a dehydrating agent, such as molecular sieve or Ti{IV)(O-i-Pr), to facilitate
formation of the intermediate imine at ambient temperature. Alternatively, formation of
20 the imine in the presence of hydrogen and a hydrogenation catalyst, e.g. in the presence
of palladium/charcoal, at a hydrogen pressure of 1 to 5 bar, preferably at temperatures
between 20 °C and the boiling temperature of the solvent used. It may also be
- advantageous to protect reactive groups during the reaction using conventional
protecting groups which are cleaved again by conventional methods after the reaction.
25 Reductive amination procedures have been reviewed: R. M. Hutchings and M. K.
Hutchings Reduction of C=N to CHNH by Metal Hydrides in Comprehensive Organic
Synthesis col. 8, I. Fleming (Ed) Pergamon, Oxford 1991 pp. 47-54.

Sodium tert-butoxide induced intramolecular cyclization of 12 affords the 4-
~ hydroxy-1-(3-methyl-butyl)-1,5-dihydro-pyrrol-2-one (13). While the cyclization is

30  herein exemplified with sodium terz-butoxide, a variety of strong bases including

potassium fert-butoxide, lithium diisopropyl amide (and other lithium dialkylamides),

lithium hexamethyldisilazane and sodium hydride could be used interchangeably. The

reaction is commonly carried out in ethereal solvents such as THF, dioxane or DME.

Sodium or potassium alkoxides in alcoholic solvents can also be used in the cyclization.
35 Thereaction can be accomplished between -70 and 60 °C.




o(R. N(I-A-4 HRI~N, NO 12 R 11-17 H -CH2-
-C6H4F - t-Bu 443.49 442 (MH Pyridone conpounds
(15, TABLE 3) of the present invention are prepared by
condensation of 2 with a 1, 3-oxazine-2,5-diones 14 in

anal ogy with the preparation of44-
hy roxy-l-alkyl-3-aryl-| H guinelin-2-ones st

TTO—T

art
with an isatoic aci d anhydril‘ﬂBIsE:zThe synt hesi s
oxpzi nediones has been -4 GS~-O O CH Ph Ph \ 1 N\ |
OF 4>1 HR NAORNO 14CHI\/E215(1111)
described by E. M Reccal {i R),). %%3) Chem 1987
52(15): 3426- 3434; Tet ett.
27(5):627-630 and hy.{J. HvacM I lan and S. S.
vakhburn J. Het. ChemN19%5 12:1215-1220. TABLE3
o'%sto\l\N/R~Nb RCpd.No. R RZ R3 R6 nwnms m

Y. I
T

D

g
of

L =T Oy ZCVER H VB 450. 56 T449(MH) TI8{121 5
I sg_ﬁmﬂgjtj_ng_wuq;ﬁﬁndc (TABLE ‘R of—t-hE™Sr oo Bt mp
i nlgnt i dare prepaagves depi dipel i n SOHEVEAS MTha 8587
ey, st e% 4N the pr&gqrﬁyl on isithg contlgggal Lk RIMS) | 98-100
or stitute MeETNYI sutfo y| anitine 33 and _a
al KJ3- (4-Har) al ky] (FHALCMet hoxyi 4 SHMeER| | $9433 | 405 (M-H) 1 72-80
badrs ubs equent cine@nnphaesul] an dH) | 88.95
g r-e-éﬁ!*‘“ ng at et(&hggle to affcrlgn(d)
Demat oati n bf L 08,-p-CeHLF ' -c—C6H,,c 468 55 | 467 (M-H) | 180 (d)
1.7 | H -CH,-p-CHF -CHy | 46855 1 5250
11-8 7-NHSO,Me _{ -CHy-p-CeH,F +-Bu 535.61 | 534 (M-H) | 165-172
11-9 7-NHSO,Me | 4-F-3-Me-CH,CHy- | t-Bu 549,64 | 548 (M-H) | 173-176
| 1-10_ | 7-NHSO;Me | 4-F-3-MeO-CH;CHy- | +-Bu 565.64 | 564 (M-H) | 175-180
M1l | 7-NHSOMe | 4-F-3-C-CyCHy- | #Bu 570.06 165-170
1-12 | 7-NO, -CHy-p-CeHF t-Bu - 487.51 138-147
13 | 7-NH, -CHy-p-CH,F £-Bu 457.52 146-155
1I-14 7-NHSO,NH, | -CH,-p-CHF t-Bu 536.60 150-156
1-15 | 7-NH, -(CH,)y-¢-CyHs t-Bu 417.53 105-110
016 | 7-NHSOMe -(cHz)z-c-c,Hs | rBu 495.62 | 140145
o
7o) IB‘(R)
(I-A-4)
R"'N N
1'12
11-17 H -CHpp-CHsF - +-Bu 443,49 | 442 (M-H)

Pyridone compounds (15, TABLE 3) of the present invention are prepared by
condensation of 2 with a 1,3-oxazine-2,5-diones 14 in analogy with the preparation of 4-
hydroxy-1 -alky1-3-ary1-IH-quinolin-z—ones starting with an isatoic acid anhydrides. The
synthesis of oxazinediones has been -




1o sulfone is acconplished with an alkyl lithiumin an
non-protic solvent. Etheral solvents such as THF,

di et hyl ether, DVME and di oxane are comonly used for
this purpose; however, other solvents with in which
the lithiated sul fone is sol ubt€-and whi ch do not
react wwth the alkyl |ithiumcan be used

i nterchangeably. In addition to al kyl 1li tﬂkgﬂ'ﬂ

non- nucl eople i ¢ di al kyl am de bases, @ um
disilazane,

di i soprepyl Aqgide and lithium 15 he%

sodi um an | PO assigumt hye-da~al so ca used. -47-
SCHEME3 \ /\ C02nme \ \ Zvk e | NH step
1 (/ ~Nstap 3°iN 00 R 31 stepfl 32a: R = H 33

32b: R =M2 M 0O0O}j Ris as defined in claim1
NHC R 344\ step 4 - ' iNHR2 sCHpge5 i1835@n) R =
Me 35b: R = H The requisite

I kyl - (4- (¢ | kyl)-4-neth ' i nol.i ne- 3- t
g p?/ ec gﬁ?‘%i‘a\ge?j %E E%M%@Cﬁﬂgﬁ 3? Eﬁr ¢ OF%‘H‘%”;?? 8'%\5%} épfﬁé?gﬁlfgﬁ ahedron
subgtd. 10862y (%):d29-8Band L3 ] dhrNsazivEtidnosagd S18. 2¥hshburn J. Het. Chem. 1975

I sogsliselesg (31). The isoquinol ones can be prepared
by ?%éﬂéa%rl&el -Col man 5 rearrangenent of

phtftarTmidoaceti ¢ aci ds T(ﬁbrlﬁﬁ@rﬁd 'man, Chem Ber.
. -

192352421 — L —t—GCasweH—arta—F—C—At-k+Asonr—3-
Heferocyclic Chem 1966 3:328- 332,}549\1 Gensl er,

I spqui nol i ne in Heterg c ou &R C.

El flerfield, ed. John Wi ol AAS
376-379). Chlorination of th H (I-A-2)
1- pxo- 1, 2- di hydr o- i soqui ndt‘T n¥ nBiety is readily
ac¢onpl i shed with POC13 or PCR5. Protection of the

pp.

ph¢ %N%s gn glgeyl ethefgpis. [gadi |y g aceoqpl i sheq hy

t r gat+hg e—grenot Wit IKyidtIll agerTt _TTI q]
prefédce oH a {HgHRRCMe e - N;ﬁé 118-121

phenol . jseduiNdlinB 8bplRmds CiABLER) ofitit pricas invattioniard meptrel as

oo Sy LS 6 AL el Sl Mg or i
substituted methylsulfonyl aniline 34 and an alkyl-(%-(ar)alkyl)—4—methox}qsoqumohne-
3-carboxylate 33 and subsequent intermolecular condensation of the resulting amino
ketone to afford the 4H-benzo{ 1,4]fhiazine 1,1-dioxide ring. Deprotonation of the |

10 sulfone is accomplished with an alkyl lithium in an non-protic solvent. Etheral solvents
such as THF, diethyl ether, DME and dioxane are commonly used for this purpose;

" however, other solvents with in which the lithiated sulfone is soluble and which do not
react with the alkyl lithium can be used interchangeably. In addition to alkyl lithium,

_ non-nucleophilic dialkyl amide bases, e.g., lithium diisopropylamide and lithium

15 hexamethyl disilazane, sodium and potassium hydride also can be used.




or Cs2C03, al kali netal al koxides or hydrides are

conveni ent bases. Deprotection of the nethyl ether

was achieved with boron tribromde in CH2Cl 2

mai ntained at 0 C. 15 Nunmerous alternative protecting

groups and protocols for alkyl at 46n and deal kyl ati on

are known in the art and gelg%qg enpl oyed to prepare

conmpounds of the present i dn. Reagent s and

protocols for deprotection are descri bed in T. W

G eene and P9HG M Wits, ProQBctive Goups in
' @- S NOWeYor k 1999 yCOMe

ZOFDI | shelfedt i | i 2 ngYa
pal | adi um cabal yzed coupl i ng. The Negi shi couplin¥ of
organozi nc baelides orggj AR Wit h hal oar eness and
aryl triflates is an effe S2Han¥e for attachment
of an alkyl group to an arene. The reaction is

. catal yzemspjm adi um Pd(@,),(and pal | adiumis

pref erab igated to a j e ligand includin

Pd( dppf) C c¥8- Pd(Hppk (J. Riis piedefesd in claim 1

Tetrahedron3fett. 2@ SYSIR-SFO). Typically the
reacti on'l_"_jml”ﬁn Napf‘otl c solvent and conmon
ethereal solvents include dioxane, DME and THE are
suitable. The reaction is commonly run at el evated
tenperature. Tabl e ~BsRR=MER R NN R6 Rx Rx R

R REmwvmnms NT° QSRR =1061- 14F H 432. 47 267- 269
IV-2 H H - CH, - - CBHAF l\/te 446.5 115-120 1V-3 O H - G-

- CBHAF i e c
498, 94 24?149%9 194%%& G(:g g‘% Eno%gb%iﬁfxﬂate prelcx; }s{ors
conﬁé%h%l%reﬁ"%’e frem aR AT S B seragtery-1(2H)

i n dsoguibelonatilpt Thedfoquinobnesmdnmbeapspard by thediabegCdlmrns

a#‘d Eﬁtalﬁxgéﬁéno a{lﬁ‘lléa ﬁﬂ‘&Ha@é&taElai (G&Bn@aﬁd *@%}:hih chan fB@rr 1902 35:2421;
gel dt Bn@aslé’ﬁ’b% e§: g‘éﬂ ?ﬂ’?tﬂ'ite °€)ng gﬁgﬂg% éx?ﬂﬁ % (Gensler,
sus jegsinolie in HeavpogdiddmpbundsR. 6. Eblerfield, qi/ éoim\@ﬂeyaﬁ( §ons, NY 1952,

Zgin' %?%G%I \g{f}ﬁ%}maﬁgﬂaﬂhéi %ﬁ?q Zb%ihﬁirb-l@ﬁ)t F%\k}lhlﬁ@m@ EIIS readily

o SRR bt P S B PAERG A LA et B beadily

so! battto&rpélm by treathgdisr phahol(withi amalkyb}mg agent in the presence of a basic
capable of deprotonating the phenol. Alkyl halides, dialkyl sulfates and sulfonate esters of
alcohols are commeonly used alkylating agents while alkali metal salts, e.g.,KzCO_s,, NayCOs
or Cs,CO;, alkali metal alkoxides or hydrides are convenient bases. Deprotection of the
methyl ether was achieved with boron tribromide in CH,Clz maintained at 0°C.

15 Numerous alternative protecting groups and protocols for alkylation and dealkylation are
known in the art and can be employed to prepare compounds of the present invention.
Reagents and protocols for deprotection are described in T. W, Greene and P. G. M.

Wauts, Protective Groups in Organic Synthesis, Wiley & Sons, New York 1999,

Introduction of the substiuent at the 1-position (SCHEME 3; step 3} was
20 accomplished utilizinga palladium-éatalyzed coupling. The Negishi coupling of
organozinc halides or dialkylzinc with haloarenes and aryl triflates is an effective means
for attachment of an alkyl group to an arene. The reaction is catalyzed by palladium
Pd(0) and palladium is preferably ligated to a bidentate ligand including Pd(dppf)Cl; and



i nclude a penetration enhancenent agent), buccal,
nasal , inhal ati on and suppository adm nistration,
anong ot her routes of admnistration. The preferred
manner of administration is generally oral using a
conveni ent daily dosing reginé#SWhich can be adjusted
ac I Ngt o, t d f.aff Lighi : o
ALt Ju N ABFL Pl elr oL BERM |, Mpicaly e reactions
CorrpBan éegrprsinpdtan snddommen giheseabsplvents ynchide gipxaneg DME and
weltHRge kligble. TRORRARGonGRI ) rut Seadvhed satpesature.
together with one or nore conventional excipients,
carriers, or diluents, may be placed into the form of

phay maceut i cal conpositions anqdﬂyyit dosages. The

phaprecett+ecatr—conposttions ang gt dosage forns nay
beaEO conpri sed of conventi gnalSst ients in
conventional proportigns, lfhloﬁﬁout ,addi tional
actl ve conpounds or ,Nan¥ 't he uni {° dosage

ekeffective anount of
urate with the i ntended

forps may contain any
the} active ingredi ent come

dai by—desage—+angert-o—be—efptoyetd—Hhe—pharpaceutca
conposi ti pms nAYR’be | &pl oyed as]| R&ol j dgmv suchmas ms
tabf gt s 0 Hfl I lled capsyl g8y psem ol i dy, sPeWdeh&. 60
susfartredareredse™=49= 1 Or murat | O1s, 11 qurds such
as 2uti s dildpe CHéEm)| $Msps —teif-Xi r\“,us:,,o
fillod capsul dsuf ol .omaglcHFe; Ome n t|hmossor J}DEIJfS
suppoSTtoyies fior rectal vaginal aqmjgnpstfatign;

or IEI?.("’t helfbemld sté{":l?’i'pe%cu%ic mr;qu d%l oS foT

parenteral use. A typical preparation will contain
from amﬁﬁcﬁwg%ﬁﬂsﬁ i ve conpound or

compounds (WM w). The termb5 "preparation" or "dosage
form' The tothpmnadsiofitbe preeshtisheerition nay b fodmalated)in g ide variety of
For Ml 8k QR {? fiogagtefoﬁﬁg AR S RAP O A dANEst RSN Sk bd i@dhe form of
inChe art W a‘g recjate éhﬂj{ n actl%e | E {o%gl et cons
cartaldetp spatpdtapletss pgeRy hAEPS ot §eBHES FREER T g o The ™
t arsgeips,oF gapersiont.i Geupowndsofithe piegnt igegitiondr cigagiwhen

ph %rgm?ﬁ:i&gﬂe@ Si bi?‘nepx%'&?eggf LlnSinistFiRntiSdiBingooatiRh &Rl (intASenous drip)
used herein ers to 1a con]gound t tgatt &S l%rsaef&“r |ap(wh§c% may
1pr PRIFA! REFeBteBhAR ARG, I KPS SR aRcOvgdRBF ATy (e

s afifcludearpenaxition anbkraenerh agent lobusical giasedl inljelation and suppository

ot I?lﬁfn%i&?attgg dﬁ&dﬂg%éf' roRE0f hdBinie8Sore Xhe Praértéd thidier of

are accept ; l'e fOr, veterinary use Ll as_hunmk
ph AR i gepealy orﬁé!swﬁ?%sszlswﬁiai}#‘%%%“s“'éamh cen be
heradjusted hevotdintere thoddgree néaffistio ¢ praieniOTTEsPOneeo the active
1?)(%%:&5&: A "pharmaceutically acceptable salt” form

of "ah active ingredient may also initially 15 confer

a desirabl e phar macoki net | r I t Y

"t odPERPTRAPLH oAt e PRR R n i b GPEE,

anghamyacentizallposibld splst, ogatherwith eneeor AP FIVERRATRNFERIGH:

t hQaifels &?dilubﬂg,rrgg,ad&rpﬂa%m fnko %@&ﬁﬁﬁdfphﬂ'niahalticﬁebfmsitiom and

actiyit INn e, pbody. ..lne " : ]

accelhiatpet 2 phetgiar il oo e oL BTRERGAT by be

2phapmabsdiof cerlveptionabivatsdishls in conventiont! DHRIIEEQ e WIth REWithout
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suitable effective amount of the active ingredient commensurate with the intended daily
dosage range to be employed. The pharmaceutical compositions may be employed as

solids, such as tablets or filled capsules, semisolids, powders, sustained release




20 compound. Such salts include: (1) acid addition

salts, formed with inorganic acids such as

hydrochl oric acid, hydrobrom c acid, sulfuric acid,

nitric acid, phosphoric acid, and the |ike; or forned

wi th organic acids such as aceti® "aci d, pr opi oni c

aci d, hexanai c.aci cyc ent anepr opi oni ¢ _acj.

oy doPRa R LE9IE vrch S BRE SAPERIoRE ERldlsork Hitles, or iled
aci deapsiles derreird useof i, thaiersh of sppesitoriesifer rectalor dagifal pfpingstration;
aci Gor ih eHelfarin 6f stéifle infelthbl Solatfdnglfor peredieiabusdC hdypidt prép@arion will

hydr oxybepnzo o] Ld, Gi.nn i j

et ot R gaontede eSSy acis RIS comp B, The term
15 2-"prapantion]; a3 ifl9sess fermids imtendedp dncldg bovhsalid and ligyidformulations
aci tof thddROVLDdRTPouNO M dCorR Gkilled ift tirONiD Bppr€ne gt dpattice ingredient
20! an g%ﬁggwgg'nfgrgg%hg%@ 4peRfinflon the i dPHRIY LM on the

4- medebipgdrlossandathprmacokinggicpaametess 1-  car boxyl i ¢ aci d,

gl ucoheptoni ¢ acid, 3-phenyl propionic acid,

t ri met hyllha et “exdgient) atwed heaeiy réfos toutophgoatnd thatis pskful in

| | . . Ly sa . indither
H%ﬁ%&%@ % gh%rgm@gié% S HSRYCocRErally saft) H6:RxE 2A8 in€ich

] , . Salicylic acid, stearic acid,
muc dHelgsigly gor of amtmﬁémﬁqsl{g?le, 6¥ Pﬁl)uggsﬂc@glexfxté ?\%geﬁfgﬁtab]e for
an aetetinary uss Gtvedl aphesenphaimacetmalbae.die taonisedpient” as used herein
e t NRu4S bbARIRGRM e daf Bt QBipic: 0. an al kal |

met Ion, an a Ine earth ion, or an alum numi on;
or coordihates with an o ni,G .bas h. . o
ethanolghfﬁgymﬁﬂgFﬂgﬁﬁe %gﬁé}tf?ngﬁgﬁé 5#%%%?ﬂ““ﬁyd“”““mﬂy
t15 o renframilesizablpRE maetkingtig Properti orethe agiiye ingeedignkwhich prere absent
S E oy gh LAl l?(ft%i Qﬁ’djmﬁﬁéﬁrli @béitivlbﬁfaﬁ‘_éc@ E}fé%airﬁhcodynamics of the active -
phar.maceut i ¢ cepkabl e salts in
D dappeerap et A plg ar dy i e poy oebifthe
( pol“phompheitically agesptahlsdalieof 8 compamdmransasalt thit isgpharmaceutically
ad \% atcée@&bfe%ha that §9ss¢s§Ta kﬁecaeﬁi&arp}lm@abgw a&tivity 0fthe gerent
‘powder s, efs, pills, .ca S C o .
Sepewend o7 b LR B R wip g st
car rais bydraehjorieacish bydsebratyicacishipsfusinasd nitkpe, rigyPheris acid, and
IaCtb Sl bUshh& wﬁ%&‘gﬂ{ié NG Ys %a_;etis adidlprbpissic acid, hexanoic acid,
eSS A T P oo
enc apsiialid asiyl, raleiracid) furBric acig dugsic acids diwic agifl hegpoic acid, 3-(4-
9e {1 ?y?%olx%ehﬁ)yi@b@ﬁd%ﬁ' a@tiél%gﬂﬁaﬁﬁdaﬁ& Inka@lduihtiacid, ingthanevilfdnic &id,
W e f.inely vided,.agtive . :
the SePRILoRE ekt e uRTphY Sl FRAEShhBpkaR £
car rheagentsalfonigacifed-shdarebssaenpsitfonigiarig: Tagpishalgpesylfonic acid, 4-
sui tt@q*alerﬁgﬂfoggwctd, %’iﬁgk@?éﬁlfsﬂamugﬂet}lﬂgic?&)@[Zsfﬂa{aﬂ-a-ﬁde-l-
size desired, Suitable carrjers jnclu ar e I .
i ot S i e 08 o By Rl R PR acid, tetary
bal butylasetinracid, kand sdfurip edd.ighiconie reid, i ghitagicaeidphydroxynaphthoic acid,
- gel %Llid?lic :{cﬁl ftéﬁ’ﬂ:ﬁa@lﬂﬂﬁ)hcorﬁ@zltcw L&edlhk Uk &£(2) SAlekiformed when an acidic
car boxyne cel,l ul ose, a . in . .
bt FE0n B et ppnc capthoy™ SR v dihclby o fRRP Ry, eg, an akal
c ontradtal jori, an allielincicanth jon, eree alumeipym ion; OFpRATAINAteS with an organic base
C O!j%éms %ﬁhlalflél@f:‘lQfe?dietﬁﬁrﬁbidﬁhé,&ﬁ&har{bw‘rﬁiﬁé,&)_:onﬁdtﬁdnﬁihe, iNal
and nat ural sweet epet. i Spar.s
3 b g s any BB e floaRydtttook Byt pF RRk e co
al s@hamacenicalhtricecptable saltsncladiolvratddition formsdpalvptes) or crystal

I'i q\gdeshs (BSlyshoFpRy) B idefriedibaedn) of 1hg sanadcad aldStorsyitups,
el i xirs, aqueous solutions and aqueous




suspensi ons. These include solid form preparations
which are intended to be converted to liquid form
preparations shortly before use. Enulsions maybe
prepared in solutions, for exanple, in aqueous
propyl ene glycol solutions or T contain emulsifying

agents h as |ecjthj sorbj tan nonoy | eat
acaci a. i{% Eﬂé'HUg RAGTHA d%%oﬁ"dﬁ’é“ %Plgtff g‘-dcaig@tﬁ%ocachets,
di ssppusitoged, hed disptersibde grambesns ielid qarrigamay beprE ardefera gubstances
f’ ﬁ' &E@h fhafy 9‘56’5&?; Stuehts, FRrivg age?ﬁsaé?ildbllllzler@,gubt&ﬁﬂts, suspending
i ckeni.n ent s s..suspensi ons can r
by SRS Prepiech e (PG TR B B FbTCOMERpny feeril
wat Brponidets, thie sadergenatlbris afinelydiviedsolidhwhigh ila r@lpcture mth the finely

Sy ngibfakd Qctigéllﬁﬁm Jn%1|§t' e tabféEt tﬁy h&ﬁé J:diﬂl;ﬂ)%@ﬂt gSAGHID mixed with the
cellulo

car boxynet.h
Sus %i‘rlﬁ néa'gﬁxfgessasz lqshrég chﬁ:bts Uhs V@bl? p;ing&lgns and ctompacted in
i nvihashape andigizdaiesifedr Fuitablesarriesringhadednt &e apt limited to magnesium

ad ”&aﬂ!{oﬂa{ea&xhg&s:ﬁ& saearatéomd mg&@tauegh, pe‘cﬁﬁ dammfpétﬁchcgleluﬁn
i njec

|nUOU S on
Br egr@gq |nh€t€yxﬁe{lulasg Pg} %r 20Xy alth%l ulose,X IOV\??lelltllﬂg alax, cocoa
syrbhugasnd shedike. Spbid imm Pfﬁquglgnbmabqonpapp, m,qtc{cﬁmcaﬁgéhe active
C ONERAHRES:, Y1 Antd Matslel REbERS BLN@S, aMHiciall41Rl natural sweeteners,

osition such for Sus ensi ons,
so F‘E‘fﬂ%ﬁgts’ ‘gi"’i%%{fr sso?%ﬁglqg 2ETY yg{,gtP ng lleo Es vehi cl es,

for 30 exanple solutions in _aq yet
gl ycol .Liguid fpsmalatigns gljojage el ﬁgﬁﬁ@mﬂéﬁf% nge liquid
gi | féﬁﬁhﬁuoﬁ ﬁichﬁ&lﬁgﬁnmrsm‘ﬂe kyraps Slmlm,@lqudm$ gl oginrls @né aqueous

gl yg 0| 11189(?& s?ﬂ %ﬁ%ﬂln repd 886 ARG Ak irﬁerfd%d 90 be converted
ol i VPP |n ec Brgant ¢ esters § ‘g |
ol efartlra)ud arm prﬁavan%ﬁb%tﬂﬁ sforerst: aEBElsioRyRAY B ERAe é solutions,

Pr efpeEraniile, i @Rfubdud@ropglent giydoy sohgions osmgp@meiimenulsifying agents

St abl L ' Zlecxﬁmﬁql rs]%g& ﬂbﬁ&?&a&'b@gaicﬂgf rﬂ\@eoﬁlsgﬁﬂ&?stdaﬁ 8k Yrepared by

n
ngt @mb@&we @@,Iémqwglau%wtswﬁfa%gwéﬁwr e§8‘%|" ity faygys: _
|y ogpdtiikizis bndihickéning sehtt Aqrofimuspeasorsican be preparoé bpdiepersing

us etg 1nc|;1 &ﬁ&éh S@Rle @oﬁ(ﬁ&}{eﬁ{ﬂﬁ wafer Gith vEEds I aferial, such as natural or
i nvrerm gﬁgqm raél@s,fm_ﬁtmegg]gﬁ?@é&%%wme@a@ﬁﬁ%ﬁf ogﬁr well

t 0 kleemepipdading sgeds. Ooi ntnents, creams or |otions, or
as a transdernmal patch. G ntnents and creans may, -for

(:S‘X?Epl e[‘heQSmF)Qﬁrmd bAihe radiok hlV@i&l{ﬂlqﬂ@qjéSOlﬂiulﬂb& Sbr pB@&®ral
W

tion of sui able Keni
gel adlﬂﬁglsggm (&g EYoleegtﬂfgl h}; %é(ﬁléﬁ,lﬁ,ﬁf cwlttuhuous infusion)
aq uandusaydre poéskntedmomitaiose fwm fin 4mpcg.éqqurg{ﬁllgci syginges, small volume
fisf3hdY upﬁﬁltioﬁosgg&ﬁam&&mitﬁ hd ¥dd@9 Agadtse. The composmons may

sta |I|2|n ents, rsin uspen

o Lt e P R A B vt o
Foraxmnpleisclosionssin hquizbes payetltylepi g]atolaaxmm}q;tof oily efrponaqueous
the, Hﬁ% Blluéx@kd?%tslﬁz'aﬁaégn&mrbﬁléﬁ@ Bedl] pe@yequycox

"~ in a 034 and ac
¢ sl ps (aoane pib SRSl AT s (F6 ST gRls) ang mey

in cantaumbrmulamagut; lsuchsts gebarving vettihg emyisijies ¢rr$umendmg,

Su %Ea%ﬂﬁ QQdﬂE ﬁﬁF&sm@fﬁénﬂ%ﬁeﬂVﬁﬁQ &h&&@iﬁé ing'lreﬁganf ﬁﬁﬁbe in powder

act tabl & lution for

'3éorFJBH’Err?(5°§a o by aepre Bero ot Sl oF sy il fraf

f orcoastitutidrshefert nerwitsa suitable vehicle, e.g, sterile, pyrogen- -free water




suppositories. A low nelting wax, such as a m xture of
fatty acid glycerides or cocoa butter is first nelted
and the active conmponent is dispersed honbgeneously,

for exanple, 15 by stirring. The nolten honmobgeneous

m xture is then poured |nto con@%nlent si zed nDIds
allomed o_coaol di f €59 the
ot esont Thesoamristy Eily Pise R abiofiou b SRRTRSHIET Bl

ad madmistratipote. thm@anisesommpm@msar étam;rs, ofaq atransdermal

pashash. ORAAENOLIndRY $na§ FoE @hiiplebeifdtmuidel %itioih deduder oily

t h
g?t LTSS “Btg‘qgep%dgﬁ’ﬁ g%’lugtablﬁ rl%lglgéan%or%ﬁlgné?ﬁe\/\?h t&lotng ﬁ‘xar} %)e
i snv Emivkatedmaith dncagfieupon eilyddseland wHkis generai dlse ?ﬂ@ﬁt“ﬂlag PRfPr more
Th eeﬁ@isl-f{xh@ig%n@ IstaBIESRE Bgehﬁﬂﬁsp%fsﬂlg apakd, ﬂﬁpdid[r%&tgéﬂ;ts, tiickening

‘ WI t ﬁgeg%d?r crgg)éll.ng ¥%en& Fcr(r)rpu\faﬁ%%& s%r}able EFE ?oq:vfl {ié&[ﬂ%‘ iff the mouth

1 ONS
may irskidg ﬂqmg@e@mmxs@g a¢tivg a&en@rm ﬁﬂe}vmeéé’s%: ‘F%‘iﬂiﬁ sufrgse g acacia or

| at ¥r§éac§rﬁ§%;a§tfﬂe§cdﬁ{ﬁﬁﬁg theQktiveiieédi@n in 4o inért BaY subh as gelatin and
tasf glaleegt\f/e&%rﬁr se a :Eclag ot n&l glr(;l.lﬂ \N%}h% J;o rﬁﬂlg%cﬁw ih (ﬁent ina

e so r suspen
I n sth@bbélgtéid(@#méf spray, this may be ach| eved for
exanpl e by means of a netering atom zing spray punp.
The conpeittpooidstofithe presae iitvetivngmdyi befiommyatbrbfor administration as

f or Wg@&l{%ﬁe; A lo@qﬁm wax@Qh 1N aShiRkd SfatPRId g]ﬁ;’éllld’é's b¥cocoa

respirat ract and incl.udin tranasa
bRt EBAe] HDE SpSG AEPaRERY ‘S&??gﬁfﬁgf”;‘/‘%%%‘”g for example,
smaby stieing.i THeendlien bomogenexampktereds theh poBed diteleonverient sized

fi V%qfd@épl]%h@d&%olo d|t§§6‘hd1§UCh a particle size maybe

obt @l ne means known in’ the art, for exanple by

m cronization ctive . in red| ent S v a
pressur 83‘&4} 0 %le Bresee i %quné'n Br bs 60'1'1? 8 4 %S gaﬂé"{a;]s a
c hl adroihistretiat defseries( tORGS, freamsegsmpistes, foams or sprays containing in

di chiBi@PiolthlREATREBARR sudh dafriths efelkaowa iethdaneo bedppropriate.
di chl or ot etrafl uor oet hane, or carbon di oxi de or other

gui tabl.g u&EaC rﬁfegel-:nt nt?o?{ﬁ{a?ﬂe?%lﬁat ﬁ;?nasal

Qont ai n su c T (Lo alo .
dr ugdmwl‘s@ofb JH'FFQ}}HP% Op§MSPENSISPLA R P ied directly %o the nas cavity by
A' t &frﬂ@ﬁtio\ﬁeﬂ Iﬁeahfl Foragirmple, withgr dropyee ipfpetmwr kpeayp Tiw ifatechlations

m8¥ gt% ;:)]Tilg%de(? m%. st %\f\gﬁﬁﬂdots{)fogp&;?n thé tagestg as uéf)ﬂﬁf or pipette,

N a Sul
| achissnay byrashieved v&temaewt adminisiaring a3 SRRIHrze, predetermined volume

AY dsaky Ryl oreispysiope i the 0se oﬁﬂf}br@oﬂys\mquﬂepyhleﬁdlfm emgmple by
orma gel in the
nas‘ﬁ%‘msé\)\-tl/—fi f"e&'\/’f’vggtom?z\%{xﬁrsk%é'gnpga tion rray be presented

in umt dose for r exa le in C@Q%L} |
cartri dgesompown of (g gfese R By ommylaed or gy
whi mmxhh&atﬁmmplmxcm th ¢heaespiraiosit eaceandipcldiag énteshasah
| nh%in%ﬁxstrygb‘?ﬁ T8¢ Sbhfdlndhviili ef-%ll& RAR 2 GAAI Qﬁt@kﬁﬁ@foeﬂxample of the
enteri ?5 cqat | ng adr#a@ for , sust rkg ?be eans known in
Borrie) Afdeie (53 PUSORs GRS mUSH £ RETHIGH SigT MRhRS QURPELDY ™
" i ngtheditgfot example byxsinmohizatidrh Ehe edivp gnadensd is prowddadrie g grassurized
' nV f('wﬁﬂ agﬁ'iﬁbﬁeprf) 13lsaled a'cHlonﬁHﬁﬁ%ﬁHl(CFE), for exampie, :
taneous el.ive devi.ces g El? ¢ 5@' I Yane. or
rogjigo sdBgUroffiunmethaps PR PE EEgothane.
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a
35 surfactant such as lecithin. The dose of drug may be controlled by a metered valve.

Alternatively the active ingredients may be provided in a form of a dry powder, for

+O




i o the conpound is necessary and when patient

conpliance with a treatnent reginen is crucial.

Compounds in transdermal delivery systens are

frequently attached to a skin- adhesive solid support

The conpound of interest can at®o be conbined with a
penetrati on enhancer :

( 1- g6eRsA M£ww°éﬂepf?§*ﬁ°w@ﬁ é)sumélf&f’&fi?fé’aﬁersgf}éﬁéa"—“’“’ starch,
© del ht&ﬁhﬂeﬁw}aﬁtee schas Rydraserdpeihasiybailitlasreod pblyvinvipprreliine (PVP).
the,g cq,ﬁfe 141’%@?0&3/ a%Hﬂgferﬁés:ﬂ’Eavit? THY &%h%mp-[vﬁiﬂon may be

2 gFéw@te diip HB'F thsg e {7 r exagy qt lg G%Pgu ggr? uci]gﬁ of{]f 2 gelarD n gr blister
bj ogays fickabihichpbé ycrmcre: ey be adnpiolsipted by imsamscif dn inhaler.
Suitable formul ati ons al ong with pharnmaceuti cal
% arri er Greflidshen tfo‘-‘rni%lh@'mﬁ%%ﬁ 'B@bﬁﬁir%d Atk eftesChoatingt atlapted for

em ngt o C n racti '
edl flé‘i Iﬁa OECOWE 4\&[‘ E‘[Cﬁl mw%ﬁl 1% Bf:t% %‘.Itlvg) &%ﬁ%ﬁflyﬁog g%mr}aie, the
edi tmmmunﬁasﬁtbﬂpremehmgmma wirebe fapmawited @c}r%derm or subcutaneous
for Hl'ﬂgafelﬁ% die@ic%n tihsde d@l@u\éry"@?ﬂérﬁyaré hdvafitageou} @hérosastained release of
within the teachings o e
MU nEteSQEPP YR pg;ﬁs%rﬁ gn{l w&wen apat%&cﬁi@&: I%rQL ';vgﬁ attr%at@{em’fegﬁnen is
admicricisl. rGamppandsip tiapwlerma ddepwwg&tﬁmﬁ@re%%légﬁht 4‘8‘ﬁ‘¥ddf‘ a skin-
the , pLEoeRlid sdppR! Tae cdiﬁﬁdtﬁb lo€in@dres€ cutifaiso bk sombjined With r
t her apeut.i c ct|V|ty . f
corp tory ¢p F%ﬁ% &8 {kﬁ%x}ﬁe(ﬁolﬁlr%g&& éﬂcﬁﬂep?zfn b RGeP S%%Ed release
ot hdeliventsystdms, ard inserisst amu@ne%yygo g }s dge-efg ﬁ?mexi H;ery or

by &;%n nﬁ@'sﬁb&@&hl‘lﬂ@l:ﬁlﬁs&h& sifl&xe ¢l cainipoimd in a lipid soluble
esterification
o AP B R by ol ﬁomﬁéf{‘%é“vé%“ﬁﬁw id
or di nar%/ skill of the art to nodif X qﬁpe rout

H o

adni ni s$uitsble rmaagionsrienggeith BgrRREULR! @TpEP ldf arnd expeipients
CONpRasribéd QMietngtoa: Teataiaceud Prabrie nﬁﬁﬂmmﬂ?ﬂﬁs edjted by E. W.

the 4{3%%%%{&8@& mrrI y%'eﬁﬂi’&h%ﬁ%ﬁ'ffe‘nﬂé 1@hfae Gtskilled:

pati g g’ eutlcall et fective f the
oo frasion eSHEREPAdFUBH B AL A P‘éé‘?ﬁ‘F‘i"@%s 9k
red 1ﬁ‘éé/c[ﬂﬂtt@ vidk naherotis ermsiations fana partifwlirdouate of qd;@mnstration

dos e bt regﬁngg hlé%&%gostxt@ons'i)hﬁle Rt iAo Bfitabledreshfromising

in @5 ar C That osage can vary within

W dehemthmm%ltleewﬁm ng upon numerous factors such as

the severity of the disease to be treated, the a

an d genehahodifaltivh of the gresérs rompoynids tayxgades them BIOH%%O uble in water

f 9@@"\‘ E'CW' ﬁ)Pe;BM}J fehrrIaPBe gﬁgﬂ}%ﬁdrﬁﬂlshédsbybﬁhﬁlmodlﬁcanons (salt

| Q m.piskrat :
pr eff(@'fx@}ﬁ@gg, ‘%tﬁﬂy caggzb,éaﬁ e g Snfe V{E‘ﬂ m{l]un e ordlgi}y ?lﬂﬁi ut Jﬂ@ art. It is
pr aaksb tvelbwihinitievotined. skitlef theraad to amdpfﬁ tl'gatrpaqe o pdmigistration and

dai ldXsagQ% gfen: o?g’ arﬁf:ul?x%\‘)ﬁﬁﬁn&%ﬁerqg ehbnafedheleutinaddihetics of

da
rmné}t%e?sﬁwoﬁ’ﬁﬂ}‘"ﬂﬂs or Pﬂ)ﬁf’f"f%ha?ﬁecfgﬁgpgdﬁ\?pref Ierred
. daily dosage is between about 0. andaﬁbout 500 gum

body weTlgterm itherepawticsllyefleciivoanpountgasiyer 2eraip a3y ‘t{bﬂm _
b 0 d¥e bR reditd syt bmﬁ bﬁ‘tfh@ disedde ih 4 iadididaiio The dGsengil kgadjusted to

Elbeweé?@ eeec{uhremén éé%h Lg‘t-u g} LI(SCIJS% CQIE‘VFI[’P wﬂhm wide

0 a er n e Wou % % treate d,
o 7hguqaécpedd\byg upmheuraa'puaffaaeeageh :eéhr' KEerigy FQF Bl detr

as  gheSigP il Ere@srigaltvEonditionti of tistqrdtielasaibasmedigapicntlwith which the

35 patient is being treated, the route and form of administration and the preferences and
experience of the medical practitioner involved. For oral administration, a daily dosage



between | and 5 dosages per day. Generally, treatnent
isinitiated with small er dosages which are | ess than
the optinum dose of the conpound Thereafter, the
dosage is increased by small g rement s unt|I the
opti mum effect for the individu patient is

reag egnﬁﬁ)&@oﬁ) of %S'{i Rty 10?)‘&%/1% by et p d)ﬁéh%ﬁmﬁ%mpmte

descCri her ei

ex p&r PARGTH e RYARI/R N fombigation thesapy A B@%‘-’%ﬁ QF S s A
ex pebdue 0.¢ andnishit e mgkg bbdyserighs, nidre piefesred fland abird 00 mg/kg
t 0 gg{}'e\l}cft]ﬁt @ﬁ%ﬁ%@é’i}&%ﬂt i EHdl B b %?g?lk Vtﬁd@m@}ém pe?ﬁayt h@xus, for

resent | nvention

r
cindSFRITEANON & SRbB AP £ dopaEe FIEE HOWHAPF Bhot ] g B gper ay.
act Tyeddyripagacinde admiddréredan single osagel o inidgidadatosiges, typically

C o ”BL&%H Pfhd¥ &olgz} okl ggyr GRAdhM r@tm%ﬁ?ﬁhtﬁ%%ﬁém aller dosages

bavirin, a.nuc nera
anot”l’? b apqdess iR the pptisyen él%“ﬁ %ﬁ%?h cSlosagely

pr otreaediby inkll inoremelits emultheolaunum eﬁ’@oﬁp dmwdlmduﬂltpst!ent is
%er héé%e'dv Bnebf @rﬁinﬁrﬁkﬁl iR Sy %ﬁs@z[s?schesdriﬂe&ﬂé]@ihﬁﬁll b&4ble, without

not her antJ vi'r ent Pthe activi
nCPBSREGPBRTAE THLIAnCE GTTITA CUHISHER pericnce and the
t r edtseiesnives |o§ttm|pblmabm,an atcbrgaimp therapewfrallychffetive apwunion the

may c&ﬁ?&&ﬁgmﬁy oSl inVentRENE YideR ldistlst nd BiRRRACT O

that o e nuc e03| de derivatives. "Concurrent

adm ni sgrat.i edhre| !

admi ni Sl{nr 8ﬁne e 1gveé1§ tfget ¥e COIT%%LIH(??!Sa salt can be

g f ﬁ@nmmtercd 1msmbmmrnwsh p@qthe@ aniral wsnwdwrfé’a&'g@n% gucleoside
at s rhde ARRIIGER, 2BthePBITVAIRhRIoddSpdIgherase inhibitor or HCV

f | at i t
or Bpteisiipkpifi Rg“‘i“ R e e N

t wo irogonrhinagion wéth gaot mqﬁwﬁlpﬁen&t@,aﬁt@p@ may bg ingrepsed over the parent
agempdundMWien lﬂﬁa teiaEaER {Qoethbiadibn tRfpyencesdrisisention oay be

t t t t en
R
t er adiinistratiord as tsed hergin thimintlndes adingyistragien okibg agFélltSé!lt hhe same

al s @3¢ Lﬂﬂﬂﬁéeﬂtﬁiﬂﬁk mﬂﬁ'xuﬁeftraﬂbﬂ)ﬂh)doaux hﬁ)r@égeﬂts dt e asme thme can be

Iamc A o C’J})ba} single] Sf% ﬁu%n fon i 19% m@&gg&g u{é@éxﬂ)ts or by
ph asuh@emgmulq@nmap@mrmﬁ@tw of tWp of @0 %ﬁaﬁe forms ‘t’lth a single
gdosagreh@ns. In such form the preparation is

subdi vided into unit doses containing appropriate

guant i tft TR und‘éllag)oagﬁc#t\‘ BereRIPRGER Yo tf&ﬁemmg%ﬁﬂ)@hﬂms as

form can be reparation

conwall #ita ghedreéww @ w&*ﬁs F?‘}dé%‘méf F‘BF'&BH?‘E: ﬁ’aﬁg% {reppmept” of 2
pac kﬂv&dfett&bi &f Bed Bapinidl@snclad tidftnmpoivrgrrephiytaxis il disease or a
anmpoul fms
¢ abf oo dhoed W of BlcaRRECY BIrEA o dinkaRiHY
%Dppﬂ@}:‘ﬂof ate nunber of any of these in packaged form

-54- Exanples of the preparation and testing of
repres e’l’iteaﬁmwcemrcpkpmpbsatmm arerpacferably ryunihdospgafernt Insuch
I nv ﬁﬂlgr pApGratib E'si?o&h@e@ﬁ%@&os&srt%ntaﬁﬁﬁgﬁppﬁépr&k@quantxtles of

I ded 'n

g;gt ,agtalglcggpixgl}f:gt V\'ﬂ‘feclﬂllff(gﬂ%?%x?a gf%m re 8\?“ egecf %‘%t?o% the package

containing discrete quantities of preparation, such as packeted tablets, capsules, and
35 powders in vials or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet,
or lozenge itself, or it can be the appropriate number of any of these in packaged form.



enabl e those skilled in the art to nore clearly
understand and to practice the present 5 invention.
They shoul d not be considered as limting the scope of
the invention, but nerely as being illustrative and
repr esentative thereof. Exanpl >4
t3 hi :’1 . I:I'r#:))clg O‘Zthﬁl}f&P%g{P% ﬁ]h)d t?sgngr%%?rksentaéle compounds encompassed
but by the mseqm urv@ﬂlthm-azd oifdin(the acopsdﬂmvgvep}wn grereided in the
To R1sPin lite;k&m&f TRes@ B4 ﬂgﬂé@g@@ ﬁé}htldré wEhJollo3Lar&promidk] to
ed .t

I4n Cfl\{/}% Oggg%%?&{l the ért @ mere cle &er%ﬂl)md a}&fd to Pracnce the present
at ingentiont Ehgysshatldmet Uemonggﬁeq 3 dnprEHhoAe PR %fﬁ;hgp@aentmg but

undﬁ%re[ﬁ@ﬁﬁﬁ%ﬂﬂﬁt@rﬁﬁé‘ilﬁi repregenta8iSé e@ofras  di ssol ved in
Et 20 and washed with MCl (IN), saturated NaHCO3, and

bri ne. gggl gani ¢ phase was dried over MySO4,
filtere H he sol vent was renoved under reduced 15

pressure rodyct btan ro [ f }
Bt ot 1 o Bt Bt o gyrgaids DR it it T Blmechy
MtHbutgl)-apl- @ninomez-ansmluﬁcﬁﬁlv@fl)s (1.0 g, 4.3 mol) in
THE (50 nlL) was added the di-tert- butyl dicarbonate

fol. 86 Gtep8 Srdddytion 62 D Kidpling), (4865 3eooininol }Af MepH (200
stir !
b Pted fre e dnctoalefBotil (R, ¥ RLER ARG oo

andtempetztte farth thaMeaOH wapﬁ@ng\ceéalmiqf rﬁfpg pressure. Eﬁl\{*lem ue was |
CONgRPIved ek, @aad tvikbedw il HITI (MAssatypated NaHEO)yand brineiThe organic

Chr iRl o ARRY, S afled! (ORI BRES réflced
o SRR b gt e’
gI gpmssra Thﬂgi@fog@“?ﬁ? @l;ft@e@cbféomﬁunaﬂnﬂ%n g%@hwga'élozé 50 g (54%) of 8:

no} egmwas I 5sQved. in DCM (50 nl) and MCPBA (4.8 g,
21 mol) vvas added. This m xture was stirred

vi gor 0 Johhm %58 @ 0 gt4 3 moﬁm'ms@@xlwwmradaf the di-tert-
sodl um

co nbmtﬁl}b‘arbqgl,ateig 8% ol)-laﬁa D ﬂl] Q?%. Véxp glog)e Rﬁer s[nrréng at rt for
andj W&ﬁhﬁﬂivém vl rhhﬁ}éd(dnﬂl):r rediled preddpre. Theresidue g@p dlssolved in DCM

z'fhla *PH LI@ ®1C1. e oPgadR hﬁé WB EShceiitkR6H Mdahe pModest was
er e

d d
pr eBuiffed by@o &F\“d:lh rrj_at@rﬁflarfon 2 q?%\}é% Vﬁ#qn[%%%} he lf'a%setg afford 1.4 ¢

M-HRB5) of®: BCEIS RT 3.7 hirs M+HI on of the BOC
thiazin-1,1-dioxide 10 (1 g, 2.7 mml) and 50%

TFA/ DCNLepas. el H@@Qroftééfedlﬁaiin@l(i 4 de 2 Enholiaas disswived th DCM (50
u nde ) it g;?g Agﬁ gﬂ@aﬁ W 6%&?1 ﬂl {“m‘ﬂ@ére Wag'&ﬁl'e\ﬁ%?gokdhsly forlh

et hS’i‘i th saturat
232 HEEB Anawgdedws scr!gnonTc»feo@pg)ahioe@fawéa edyisaddgiand Nﬁ%&on&nued

filfenehinie. theo Q{I&%e a{e@ BRY R5hediWitR NaOSHUOB HCI (1N),

rﬁpsai’ul{rstg &gl{z’%{%m b’f"ﬁ‘& 'Igﬁ(oé%ai/?]c%wireéé eé%@ )\E%C%ﬁ%rfi}ﬂd the
andsolvenswamyinoveslamderreditg gresshee 103! 13111378 f 109 LGKS 7 min,
vverﬁm@)sol ved in EtOAc (2 m) and THE (2 nmL). To this

m xture was

30 step 4 - A solution of the BOC thiazine-1,1-dioxide 10 (1 g, 2.7 mmol) and 50%
. TEA/DCM was stirred for 18 h and the TFA was removed under reduced pressure. The
residue was dissolved in ethyl acetate and washed sequentially with saturated NaHCO;
and brine. The organics were dried over MgSQy, filtered and the solvent was removed
under reduced pressure to afford 0.7 g (97%) of 4: LCMS RT 2.07 min, M+H.




added DBU (0.23 g, 1.5 nmol). The reaction m xture was
heated at reflux for 30 mnutes. After cooling to rt,
acetic acid (1 nmL), INHC (5 nL) and water were added
"Sequentially 5 and the product was extracted into

Et OAc. The organics were washet?i t h saturated NaHCOB

and brine. r hass .
filter éééga%gﬂt ﬁgag @ﬁ? mmo%veg%ogé(}@ 1saW§%g dnde (5,0.17
pr es Sifbenmah @Ieprd@mjmd uwgg)@jz i) g T}ﬁf Lo this mixture was

chr giml ns SindD). Theteddign WittthremiaORestddex sefles far30 minutes.
af f CH%luggatﬁ_éfg d:L ﬁ,l mIéUIIN iﬂ% (J::SI) a%ﬂ%tépu)gre Ahéd sef@ntially

acin

ﬁ | gtdathy ptngqtvms gxt@gﬁqw inte BOAG '{‘lpe orga(ngc,s were washed with saturated
CYCNERCOR Xﬂl&ﬁﬂ'bél Theforfdnittaseiviad diia veaMig§dly, fillered and thesolvent
final ste Qbt ai

1- (\Zas remr)gedﬁ uéx%eri reH\l?Cﬁd essgrenf € pQ'cCJIrlﬁ) oxggslp&%(? R§§j01§m3 P[
benq}g—pmawgtaphjaqrp ﬁOgelypx}gthh EtOAc/hexanes to'a or 0.08 g (26 o 1:

6- fL@p@Qﬂ43myﬂﬁpxm4ikqu|noI|n 2-one (1-2): LCMS RT
3.69 mn, MH Using the sanme procedure but replacing

b Soa“ib‘é i %?Lﬁﬁ@pr@&ﬁﬂrg%hg‘énlﬂbﬁ 1 isof]rﬁyl—lsatmc anhydnde with 1-(2-

It ﬁgﬁ?}’ Oﬂggp}’lgﬁ}yﬁ Fﬁ?@épsl"g—?stfgtlg?cga] )%}1/ IS b al step there was obla82d 0.032 g
1- | @oanf11-(3-cgdogropil eryh 13- @sledibc k.4-dilyyde- bierhentol L Altkingia-3-1)-
iicp%%&ef}&ﬂxg%&n&pm. m'BMQJi%X b Qs Rt 3,69 RmpRR-H. 1- 3) :

|ng t he sane procedur e but

repl aci 1 |soa i,satQ anh

Cy(F:)I opr@%@ﬂ r% eﬁ%rtelt}? rePlaCI ~JSO a}']l\%ag én}{yande with 1- )

fsi naba!s)tlépcfﬂdreﬂ@amnbﬁkﬁiﬁ Fetde ﬁndémp ﬂz?@e VgaS( otpine &104 g (31%) of
1- (12—1393(1?1%11031(1011)1101(@11 ydidyd3o-42- Hened{@xnhihuﬂ.adﬂwahma)z ~Hydroxy-

ben 1 | azi

yl )ﬁg[ C%fﬁl’ %’ﬁ@éf&%sﬁl"qbﬁ ity Myt one (1-4): LCVB

RT 2.90 mn, Usi ng the sanme proc ure de with 1-(2-

repl aci Wapathe gaé%ﬂﬁjpcerigf&tb& ©ParRY brf%%‘@l’ e i‘L‘J‘tYE“ ewt

cy C&y@]@pﬂﬁbﬂe&ghyd bneﬁ;yhi@daknid(gnhérém initle f‘am}Egtetr %é‘ﬂ?de g«ran obthined 0.040

f' NarsSHeR 1- QB3O8 —d:onQis@ dhyld AR Y- 1Rhzo[ 1,4]thiazin-3-
36 1 ( ‘op

2 5 yl) -6- ncl?ethyl 4 %)g/:fox@ Efmglm 2 -one fjl-ﬁxLCI\}IS A}l(Tdi J(qu{n?Ml ?-16

benzo[ 1, 4] t hi azi n- 3-yl ) - 6- met hoxy- 4- hydr oxy- 1H- qui nol i
n- 2- oneUgidg thy sanheGivbrebtire Bubreplacing 1 -isopiryl-isaipisgnividaide with 1-(2-

pr Oﬁ!é B; yi%%l)f@&kﬂxswgoalmt lie 1n&ﬁé Shatt sep et i @btained
(g °n§y? Zf l ol Péb} %E}xt Qo1

anh%‘éf‘i&j 27099t b F°P¥ R \}\‘E‘é’ o dihydeos! - 028 o

156 Bénzaffl ,4]thiazin-3-yl)-6-methoxy-4- hydroxy 1H-quinolin-2-one (I-5): LCMSRT 3.61

1- propyl -ethyl)-3-(1, 1-di oxo- 1, 4-di hydro-1). 6-
ben‘%"f@’@ t hi azi n- 3 yI) 30

O el o s LSl AL 0o B c AT 1o

1-i e@bpﬂpyleﬁai)cﬁ dllfa'nﬁgpgtqlccp@hyﬁlq in thedinal step there was Ghtathed 0.028 g
f | U@ B e i'o‘faﬁaét@lﬁ?;—@nh)ddikbdei dihycﬂfﬁellf-lbamlo[lsﬂdpazm -3-y])-

éelllo’éﬂ 6%231?% qr‘fm Ylg 21T&(]§Z8@‘df 'ﬁft% azl n 3 yl)-

1 (2 quorobenzyI) 4- hy U|no
LOVE RMUngthe rarke prwﬂpre%ssrephepaé vRRY aﬁew st -
but fiuepbeaeylpg-isbatotmhydride satheifinalestdpytbere des vbtazhechﬂ (JZD g (17 %) of

3-(1,1-dioxo-1,4-dihydro-11°-benzo{ 1,4] thiazin-3-yl)-1-(2-fluorobenzyl)- 4-hydroxy-
1H-quinolin-2-one (I-8): LCMS RT 2.49 min, M-+H.




fl uor obenzyl)-6-isoatoic anhydride in the final step

there was obtained 0.018 g (7 % of 3-

(1, 1-di oxo-1, 4-di hydro-1J. 6-benzo[ 1, 4] thiazin-3-yl)-1-

- (4-fluorobenzyl)-4-hydroxy-|1H quinolin-2-one (1-9):

LEMS RT 2-45 mn, MH The sodisgm salt |-9a was

prepared by 5 suspendl ng 1-9 (22 ng, 0.05 mmlc? in,

MeCN ( Dsinigftheanhe petetieduye DutirplaareH -iseowyl-isptoicpplydride with 1-(4-

rheSfHJo'i'éﬁ'égzﬂ‘j'-GQSHz[thc‘éﬁﬁydr@E s th@?naﬁ &ep &emww beainkd0.018v(7&0) of 3-
onp eou ur -

ar ronchioS- sy el b Sl e oAy 1

LCI\@UR)TH@ -8 (o, LQM&RT u4b min, tMTéI S'H\‘?éo waééah?aewwfepared by

8¢ i,gl(mﬁw(ygrg@,bgl c anhydri de W|th 8-aza-1- 70
% cl opropyl ethyl) isatoic anhydride in the final

step t he 'PHE ul ixt

1-(2- cycfvgp\&a@f/-ﬁ?L e?ggﬁ:{ gﬂ ?&%f@g(éioﬁ) 4- resé/tm%?m%}‘ge:%a:

enzs@Fr {n‘]Strhlinagpw gveyq nzp_geneous solution. le mixture was yo IZ (¢

hy dirRxy 23 g (1008 pAPHE B)arlight yeH@w eolid: KIMI BY 2.3 GNB NEH.

- 3.59 mn, H. Using the sane procedure but replacing

1-1 Soa'mknsgjtﬁ%megwr@&mrg 'bhfjl%pl\ﬁélﬁ I%Dﬂﬁf sishtoic anhydride with 8-aza-1-
h

llggto é%@aplﬁg{'}%ﬂé 13'(1@% ag)él 1de jn {hg %n s{ép evd R oﬁaaﬁ{eg 0\8%¢ (31 %?

i S QETy(2-cFelbyiro fylekttyo3- 1], U-ditixbyldi-dihydro-d 2hleanzel]l ) thicgir -4
; 2 H- 11
LC@¥1 E@f‘yﬁ}ggld“]ﬁﬁﬁ*ﬁwd}ﬂ 3.3k (R ITOMS BT B2 nmeM{H- 11) :

Usi ng the sane procedure but

ool aci g A5 SOUMCSALY GeRURY il i A0t o-za-1-

fluoro

" th els@rrvma@m yedriflegn g}g(fmgl s(e,pgh% wa§ oq)tamed 0 08‘8 g (E’aOS &i}?gf 1-
- (doahryllBXQ-diexb- i ﬂr—ﬂJ)ﬁwtﬁnMnZ]@lﬁlﬂz,xlﬂP{yﬂrahydro@~yﬁ)

butg}%j)naffﬁwx ﬁggﬁ‘h BV L@%Jf%%%g‘(’i MB. Love Rr 3. 94

mn, M:H. Using the sane rocedure but, repl agi )
1-i soarHﬁllngi tbg{amedmaqgﬂwlbiug@p]‘ﬁ)‘:qlﬁ dsopmyl ?ag&c ax?hyglglde with 8-aza-6

1- (fRucko diifdattl-ph@izyhydriitoibe fanlse thaewssobtaired0. 158 (49 %) of
(1t p Vialsdlg 481 %exgm lzﬂt‘rgaﬁﬁi% yl)%—ﬂ@:fro 4-hydroxy-1- (3 methyl
zabel:g.gﬂ %ﬂga]%%pgg]mdzf pye 12} L%N?:g(l%‘ }94?' m%,lix'pll-’lo OF

fluoro4hydroxy 1H quinolin-2-one (1-25): ns [N =
483. 3. Usdg thosimepreetiurebupGplacipg lmgmp;}%gacéahyélgdmth 6-fluoro-
- des gﬂ Pﬂﬂ]u@%\éﬁg -RhtolcadBydrideiimahe Hing stepier praubthinel G20 g (51

T e

oS of dga-difnse
fi rfmorsmdprdtdngléi -geigolib 2 wing H25); 6B sodium salt I-25a
zg (+a53§>%Féﬁcﬁsldcséngéd%g&@foglzyfﬁ benzo[l 4]th| azin-3-yl)-

f1uoro (} rreh/élaﬁ]ebp%gcz gpesbut %Er %g)[ 1§o'_|in9’rpis£‘c91c aﬁh?d'rﬂ@ enth 6-fluoro-

(1-26): R
o bt furas-ebut bt e i i i i i efra g A 0065
£8urog) mt(1ue@iloa&u,@gnﬂydr@onﬁmydm[saummnahﬁy@fﬂmo 1-(4-

6-f | X } Th
qur(h r“l{%‘["@pbe{lﬂﬁf‘i Y& rg g?ac@ﬁlwai Sf%ﬁ’é & ﬁ?%ﬁi\fi g = 479 3. The
33 [s’&d(u];q ltdi 267 was preparehgsdiessribxd above for 1
- benzo[ 1, 4] t hi azi n- 3- yI) 6- quoro 4- hydroxy 2- 0X0

2 H qui nadigthé saydeybiedhie tne repbaingrlibamylisgtpic anhgdr[qu.ﬂh 6-fluoro-
a 47% §yan3— %@nﬁrp fllddfe a%ﬁirénde i A final step there was obtained 0.140 g (58.5 %)

of 3-[3-(1 ,1-dioxo-1,4-dihydro-12%-benzo| 1,4]thiazin-3-y1)-6-fluoro-4-hydroxy-2-oxo-



was prepared as described above for 1-9a. Exanple 2
3-(1,1-Di oxo-1, 4-di hydro-12. 6- benzo(1, 4)thi azin-3-yl)-
6-fluoro-I-(4-fluoro- 5

benzyl ) - 4- hydr oxy- | H qui nol i n-2-one (1-13) To a

sol ution of thiazine acetlc acid-ester 4 (0.20 g, O 69

0
%I} qll:l?gp{-l;g'-& yi\lggth%ﬂgeenqwm ile (I~ 2%') ]ir}s [94 H?O {40759 '9{16 godlum salt I-27a

- (asiprejaradhe dasytijed Gbdvedmrieiai sat oi ¢ anhydri de (22)
mas added. The reaction m xture was heated at refl ux
for 30 mhppRid then the mxture was cooled to it.
HOAC (1nL) mas added and the m xture was heated again

to at re oxo 1 43 9 gﬁ{ﬁ I}bsTtE?i%[q lt%ﬁEhnW) 6%99669[(41{1&%

reduce re sure’an added to the

ise sbaad)-4tdromy-AHpuinaias?- e (F-A2k ed with Et20. The

conmbi ned organi c phase was washed with brine and

dri ed ('lvgﬁ@h.)n,onfof {hiagine dcetinakid bter 40205 0-63ammol) EpJB pas added

und %G%Qﬁ & %%ﬁmoﬂ)-hﬁfterrgﬁ (et) Qdmodib‘éﬁﬁl)vﬂaﬂudprﬁ -isatoic
under re

h W%%fe( St B O U P [ LS K30 g and then

dri ﬁld mirderwas amlcdm rtT B Apr(buily b wasgdded andthe raixge waq ﬁxfeated again

Rt 24 efW{y G180 {Rurﬁet%gga&mafg Rlnk¥ed undarbdlid presdtt BRI HC (10

pr ecipita ec | ratio

v ac@é aélfeiggt'od %gg bl'¥x reo\*as )[Jtiagta =4 % ltzgg_TEQ iognbmed

m norgManphase was washed w1th brme and dried (MgSOs), ﬁltered and the solvent was
flem]ovga Jedf}ceq 'pp&ﬂfrp Th rBidaenzdisholddd iRIDINV AnBeheh) -

uor o-

be ngwc&qtg}t BWC?%FQ BRGSHER TWS Pro§frE Way rS%Fated TheI resulting solid was
sl - dﬁ@i)undw'ammméihe@rad@ﬂngasan@@tﬁm&e%w@fmﬁewafedﬁemwwm

thaj ﬁlﬁﬁ%{é&éﬁ&l& &ﬂlectm flirddod, SndRied liryaielas doiaffert 200 mg

to a -13a as a |ight yell ow

sol {&d %)E’ v ’n' " Usi ng the procedure of

Ex le 2 but | t

PSR MEE BRIy ML RF LK

t h eB zyl/ﬁﬁ-lﬁmo&yﬂﬁdqlﬂaolﬁ@ Gnc(. Bodidf sa¥f (1-33a) was prepared using a

{0 4. qu&%ﬁl e %H‘Q’)}? igﬁ%crg)]ég for I%%ngt?e[r&mﬂré Qﬁﬁ%dﬁll&e&'{& affbrd 31 mg
met (p0%) b JglAanph light eliomesolid: LEMS RT gfsmigy Mg i n,

M H The sodiumsalt 1-14a was prepared as descrl bed
f or | %,lsn(@hé)pﬂ;ﬁe@hﬂof&iﬁcﬁmpk&é&uﬂr@&@ng 1isba@yly isatpicpmhydride with

r ep «ig]lﬂﬁ(')rob G%étﬂ)q a!&ﬁc B{ g%%e%th@regfas Shasnmed @I}lé’é OB %) of 3-
6- cﬂl,loﬁ’@m;ﬂiét Fgo-he bfeé? BhisRa e e e dugror-6-
8 (33thiB uﬁm(xﬁ-miﬂe(ﬂ-m)lLGMSM 2.48 min, M-H. The sodium salt I-14a was

e S s N

2 7Mddn, Exanple 3 -58-
3-(6- Fluoro 4 hydr oxy-1-i sobutyl - 2- oxo-1, 2-di hydr o- qu
nol i n- 3Jspg thd procetiuoxa ExavhplgiZthpg rqplagpg gthbjlehqu@:[thxazme acetate with

1, 4ltk;l'6a&ﬂ&§5eﬁzﬁﬁﬂ99 Rdetdtd dhBrelwlas $Bthined 0.050 g (33 %) of 3-(6-chloro-1,1-
30 dioxo-l,4-dihydro-llﬁ-benzo[1,4]thiazin-S-yl)-4-hydroxy‘1—(3—methyl-buty1)-lH-
quinolin-2-one (I-7): LCMS RT 2.7 min, M-H.

Example 3




A tube was charged with 1-7 (0.400 g, 0.9 mmol),
Zn(CN)2 (63 ng, 0.54 mmol), DPPF (100 ng, 0.18 mmol),
zinc dust (35 ng, 0.54 mol, and Pd2(dba)3 (82 ny,
0.89 5 mmol). The tube was purged with N2, seal ed and
heated to 120 C for 3.5 h. After®-cooling, the mxture

was pour ed into 10% aquequs, NHAOH., The, sol uti.o S
. ashbd > BOTE BRI S E oS T ARl P - diowo
Et QA¢-diliThe- Bf harbHl 4itiasinevasarméhiedl-M6) h  brine and
dried over MgSO™4. The product was purified by col um
chr omat pgihapiycherded with 2.7€.4001 g00l9 Wirkd1), B @), K3Ghk, 1054 mmol),

la_l{ f éﬁgﬁrﬁpé %1%, (QIB(m_r%Oéi), ZCiIfIC c!lu_stl 85 nl‘g,qJ\@i l%l;)o% '395 szi(&ba)s'\(hZ in%, 0.89

3- (Bmahi Fdatbhyhs purgediigil sealed andibaaied 1a 1205°Gfend-a pa Alffr
t hi @zlifg, Shethiknle vaisl{;fé»h&d‘}nto 10% aqueous NH,OH. The solution was washed
' I H

hydr ;1 -isobut vyl ui,npl | - = 1+ ;

oy i e A ot SRR oo i yathed wih
di shrireved dried mmgg&. The predyct wep prrified by golpgn chragnaiogseghy on
wassiad setng FREEORIMEDH o SBRYeNSS PR of b16: LEME Rl 2.63 min, M-
untj,] the CoCl2 dissolved. The mi xture was cooled to O

€ aHd NaBH4 (95 ng, 2.5 mmol) was added. Upon

addition, the.-m xture turned black and gas evol ution

was obddAWelE4 The reaction mixture was stirred at RT

for 30 min and then cooled to 0OC. The pH was . adju teﬂ

to 2 bwsdmnmomtlwt-1,ufdimt1.4rﬁ@vdreslaf~éwg[ls*ﬁrhwinbjﬁ-}'@a% uoro-4-
stiyﬁmtisg,%@@pgr@gom-@ﬁ@am then neutralized with

sat urated Na he sol uti on was washed with et her

and then nrl‘{?ig%1?3?%%wgt$rn§gy2§%ﬁﬁbﬂtym dRRIvdRe MeOH (5

resul ti Xt u X I nto, ~Et QAc whi ch Was: ¢t
dr i o#) QuEBO0 me, 5ermal) avrsaddrdpOie sesutiog SUSRETSEG S S 2

( 1084til &tfe ol @issoltddVBhEhixdur Hantdvlediv-b1.C Edadights: (95 2, 2.5 mmol)
(S).2-L8Ld 1ByL %&i(ﬁdq&}h Lol X Rirdedbiddk BYPEQ evolutfsrRi3 BBekved. The
, 4] Y gzm_-g-y 3/cfrox - o -

1- (@agtion myiktupA wag|sticred a3 Ref f%y%q%wéﬁmﬂ-@9%ﬂ?? fy TpepHwas
SCHEysted)to 3 be Rddition Y HEL Fhe danli25@Iutipn v@s S8 raday 0P C for 30 min
was di ssol ved. | D wasHall itRiefi@r and
S SRR Ay SO DO RBANAL AR B

Af t then mBde basis withe NaaGEs fabietiqn apd theepiine BB g Wp L ¥ Hgcted 1nto
andeieas heskhweds drikt @SN Altaelianl svamoited foauffo8D0. Wegs(10%) of I-17:
aci di.fi .t D, | 1 and extracted with ether. The -
conﬁ%ggq&ztvgf 5% F'"Ef:':ts were washed with brine and

dried (MgJSO4). and .t he sol vents were renoved under
reducecﬁ“ﬁ?i’@%ure to afford 0.120 g (54% of 4b: LCMVS

RT 1.25 min. -59- step 2 - To a solution of . . 4
B( t - Bu)(St-54sert-Bugl-§-€ 1 hralioner 1,4-dibgdrogl Ay bengo bl 4thipzin-py1)-4-hydroxy-
Ve GH (£ RaEH31- B 19@&&@&@?;&&%&%, SCHEIE ) net hyl

but yr al dehydetm?_l.S g, 18 mmol) and NaCNBH3 (1.1 g, 18

hmml.l.%]e _s;_lt_aghs— TR & (§§d &&,%B%mﬁﬁ% hisdaRRE & Motutfodof 50%
" ethanol containing 50% 1N NaOH (3 mL total volume) and heated to 80 °C. After 15
min the reaction mixture was cooled to RT and washed with Et;0. The aqueous solution
30 was acidified with 1N HC] and extracted with ether. The combined Et,O extracts were
" washed with brine and dried (MgSO4) and the solvents were removed under reduced

pressure to afford 0.120 g (54%) of 4b: LCMS RT 1.25 min.




reaction m xture was poured into I N NaOH The product
was extracted into Et OAc. The 5 organic |ayer was
washed with IN HCI and brine, dried (MyS04) and

vol atil e solvents renoved under reduced pressure to
afford 2.0 g (87% of 11b: LCVBSRT 2.49 min, MHH.

H

step 3 - To a solution of 4b (1 5 in 5)(:!\{]1

(5 L) siapa- BRF sqlation 9t %@%&r&é‘a@c{fﬁg“&?@daﬁ 5§ ol hacon
MQbhtaindig 1006 Scetid aid S addel Janickbel IDEGRIIG3d0G,5 D liji_nlmol) a;led

€ i €St a abure Brl1 Gl B

R P RS i it
cormpAcHeRImRErTee oA ido WRINSOFT | T Pradyecyps sifytef fE o EtOA

y Ol gfidniiclay@lviemdshed veitlel N Hlhanmdlakinendriad (Mz8Q0add volatile solvents

pr %’%xﬁg{e%'unggﬁeﬁcléaj E{%P&qg%ﬁm\m bdoh bed bOYCIAO REIAY min, M+H.

chro ography on eluting wth EtQAct hexanes to

afford 0.10 419 : . ' :
2 0 0 e S 5y Ry 1
t - BeOhldded30b 010 nig, 83 nomel).) T¢ Hhis rg'gtqrmas(agdﬁﬁ_]?C% mg, 0.5 mmol).
tSL I FHe gshcfi&n i%TreP QEl R?N f&-somﬁ,lcgl%&@t\ﬁ&m@lﬁ&nd washed @dthh}l NaOH and
a Ion, o .
S r e b SPPCeBERa AR At (R IR o tsolyents were
Wi trambradmedenredihed pressiuhgy Smrgrudenpreducs WoepHrifiRd §Y F‘iwﬂ(} ed
UNQBEorhREHESH oRf RO Sdhitinganth RDac/heraned o affudd). 100 gi(41%)cbf 12:

usi onma aphy on SiQ2 eluting with

Et é%&?ﬁgjﬂg f@dn%%% 8. 364_5 g (549 of 1% (11-1):

O T s M S B PEFOHS g e
1§L€IPA (2 mil) s Qited BURT €3+ Q) o Mhxehctiphyeis quenchesrty thepsddition of I N

obt.a) 2 ’ i ' ani hed

3 O 8 oo bR et e s s

4- hyith byjng-and ﬂé@bﬂﬂg&&i?@emlmmarﬁwm inderfeduced pressure and the

L ORodRkt RafiRurified usi tblurhs cingtatugraphyp or 8i eluting With P Ac/hexane

6 b | 3¢i NG, e Ly i 25
5 WA AR SR e A RI ol M. "0%15E

53 % of (S)-5-((S)-Sec-Butyl)-3- . _ _
2% 1, 1-/?21 IL[(‘;W(S&]F? Efpﬁfi(dlg-}y'%ﬂf %2%(]:}1715% E%’g%‘fé‘fﬁf?ﬁﬂ(ﬁ:]}?lgiﬁ-%l{tggl (fls;._ Iz{_Cl in step
hy dr ﬁxly@ﬂt-&s)abﬂbbdxylkb&kﬂit]!m]dw@-obpa]qu&.(lﬂé.gé}?e%a 9fi(S3%-Cyclohexyl-
6 PR TTaig 9, MRy LR bbb LRI 95 Ayl 1okl
wi tdhotgre-Prgl-3-884 ét-& rré %g’%‘r&rﬁy{'@gut yr al dehyde

ith b | dehyde th 30 obt ai 0..354 56 9. .
of | 1- bahimgltheprocuta RAPATBble § Det PIOE DB Y TIEYSRRHC! in step
,pe WEH Gl)(%fM)liﬂéu@in% %Béléa vgék'dbyﬂliédmﬁb SRS Tl yﬂ{Sﬁ—Sﬁy&)rsed-BQtyl)-a-
-one -4); . . 4 h&butyl-1,5-di i
pr gééa{%ﬁ”@%ﬁ'dg’g{ﬁ%ﬁé"Lﬁnﬁoﬂé’ﬂtg%flgyfﬁ"dﬁ%% 1}§obutyl-1,5-dihydro
0( tpyBo)-24onb (H43):gIGN$ RE 2i82mipMsldep 2 with

O(t-Bu)l euci ne and 3-net hyl - butyral dehyde with ] ]
4-11 UO,mﬁnghEﬁlodﬁﬂym Bik&hpld-6.but GPlacing O{t-Bu)-t-butylglycine HCl in step

(1,10 8x0s b 49 di v dr 93 Ileifin RaRZQlchydd frith B&izRddyMb direde was
3'[() gi&%%%l%g gégﬁéﬂg%%% c rgxgsg}w-%{ll, 1_~g'50_x0- 1,4-dihydro-1°-

benzo{1,4]thiazin-3-yl)-4-hydroxy-1,5-dihydro-pyrrol-2-one (11-4): LCMS RT 2.60 min,
M-H. ‘

Using the procedure of Example 6 but replacing O{t-Bu)-t-butylglycine HCl in step
2 with O(t-Bu)leucine and 3-methyl-bu1_:yraldehyde with 4-fluoro-benzaldehyde (S)-3-




Usi ng the procedure of Exanple 6 but replacing
O(t-Bu)-t-butylglycine HO in step 2 with
O(t-Bu) cydohexyl gl yci ne and 3-net hyl - but yral dehyde
with 4-fluoro 5 benzal dehyde
(S) - 5-cycl ohexyl - 3- (1, 1- di oxo~$%4-di hydro-1) " 6-benzo[ 1
4] t hi azi n- 3-
( 4LhI e %ﬁ%ﬁry 13%-bgrae 0 thipzis-Jylivg d A Sp ey besprl p 4 dpdroxy-5-
( 11sobntyl-E3atitpkifor-Pyrrol-2-one (II-5).
6- Fluoro I-(4 fl uoro- benzyl) - 4- hydroxy-3-(7-hydroxy-1,
1 di 0XQrsihg fhied &‘)é&’t‘ir@ of Example 6 but replacing O(t Bu)—t~buty1 glycine HCl in step

ah3 vgﬁ?@éf’%%ﬂ%ﬁ FARRDERL Rl 358 s 1
e zylaldedyday S oryrloheykd=(1,] Ziakorytdibydai Aobenro B 4)thjazin-3-y1)- 1-

- dig@XQolo-Brn @I Y- B B0:481,5-dihydro-pyrrol-2-one (I1-6).
' bergzo[om]tn%)rgm?} 7)1”6 ox;l/}y- acgﬁm de(1-20) BnO step 1
B()Sst%QZBOamS-CI COEt H2 NN 18 19 step 3

20a: REXAPIEE ¢ %o H 20b: R=Boc ~~ Bn step 4 BnO\ ~S~

coc2u6 T o B oSSR o8RGl

R" 1e6-Herfzbfhimirepyl)- 1H- -guibolirR2-one (THB ¥-fi6- Elgyro—b@ -fluoro-
Aoy S 34501, Milo% of dihydro-1°-
4 be Zl oxganl ﬁ% lz&mg{?u%mn Yﬂ nmol ) |n1I—|OAlcY (rg(}
L 4lHep- %ﬂ( racﬁfaﬂ’é P de (16.9 g, 125 mol ).
Afte stirring at for 1hthe|s oture mas heated
t o 278 or Sep WBH e P'l ed

t ol uen Q rrL)i ‘ClThe resul t iNReP ¥ SPiEH
was col | ec vvashed Wi {gh t ol uene and dried under
reduced’ ressure to afford 1 g (s%%?/@ Egi—r:t&.kgﬁvs RT
3.33 min. ste 2 - To a¥yspehs 30 Rg BogQ
mol) in water (50 nl)
mmol ). The mi xture adj ustéd ¥

Thi's m Xt ureg,g O30 22
step 4 ‘
step 6
\
R COEt
- 21a: R = Boc :
S [ 21piR=H 23 (1-19)

H B o 240: R" = H (I-18)
F A\ i NI:J/ P8l 24b: R" = CH,CONH, (I-20)
| o " R'= CH,4-F-CH,
I,

step 1 - To a solution of 4-benzyloxyaniline (18, 10.0 g, 50 mmol) in HOAc (50
. mL) was added sulfur monochloride (16.9 g, 125 mmol). After stirring at RT for 1 h the
15 mixture was heated to 75 °C for 2 h. The mixture was cooled to RT and toluene (150 mL)
was added. The resulting red solid was collected, washed with toluene and dried under
réduced pressure to afford 12 g (81%) of 19: LCMS RT 3.33 min.

step 2 - To a suspension of 19 (9.0 g, 30 mmol) in water (50 mL) was added

Na,5;0, (8.1 g, 40 mmol). The mixture adjusted to pH 12 using 1N NaQH. This mlxture

20 was stirred at 50 °C for 2 h. Dioxane (50 mL) and chloroacetoacetate (10 g, 61 mmol)
 were added sequentially and the temperature was maintained at 50 °C for 1 h. The



20 was stirred at 50 C for 2 h. Dioxane (50 nL) and
chl or oacet oacetate (10 g, 61 mmol) were added
sequentially and the tenperature was mai ntai ned at 50
“Cfor 1 h. The -61- mxture was cooled to RT and the
di oxane was renoved under in vaélio. The aqueous phase

was extracted into EtQAc %nd t he combi ne a,<’;1ueoe)3r,me deous
phagexaswieepledtaRT #ndghe dexang was 1§Mesy e T

pr ogikede vamextfidted frite B a0d thermnmbined agteoyy RipaMas WaQed)gnth brine
el Utahﬁgli/éﬂ % ﬁg%c;/ "ﬁﬁ)f)?&ﬁﬁt Wl pﬁf’lﬁ&f lg c@ﬂu?m&h(’&ﬁ%gr@ﬁhy on 510,
&t

ConskiEpg %ﬂh%@nﬁégy Tbed st ol g0 T 4t m“&“‘““
The product was used in the next step wi thout furth

psir i i catep.dn20awasgoaverteOROhasdesaibedin ep 2 E3ymplad: The product
desGrihgd ik Eheskﬁﬁte? wathoEtaARMrudificative. product  was

used I n the next step w thout further purification.

f L g P D r5 ev!ig%'u a Ziﬁ?\%as ch%?tré& %%ﬁg:&@ uflﬁ\g)oﬁof r]rilﬁa:h{%l@: ol Ir_l')l‘he product

as d’éﬂséﬁqdb@ﬁlelnﬁx@fe@ﬂvﬂl%‘ff“%ﬁ’ﬁf‘ % The product was
used in the next step without further purificatjon
step 6 steghe2tondensattedt 23b (88302 136 fortes previgwsithree steps, LCMS

?E’ t jiT %aé)rn DM )%s dpscﬁgedmleﬁ 4 8f¥kample 1. The product was used in the

uor q ugro-isatoi c anhydride (22) was

car ﬂe&ft%’d'f‘t §t%‘55)§‘8rr3“6’§831 °F Exanple 2 except th| azi ne

4 was replaced by 21b to afford 0.3 10 g 5@8 gg

(1-19): mt@h@c@de@agmqﬁthazlmqqetmsalc@ egter dO Og,O mmol) and
S ol qtﬂz;Oﬂho%be%%zl)cé’-aQoﬁgsat&c Sthyariad (22) wasDaivied b0t avidpsceibeddin

and ,&Fr&gag ﬁt‘fgf {Afédl{fzezlé P01 ®e.370 é 6@376%?23 (I 19):

reaction | ried
@5 CIKIMSB'DZfrﬁmm- é’lm xture was poured into | N NaOH
(50 m). The aqueous |ayer was washed with Et OAc. The
aqueous stepy e Mowaslutiai ofi 23i(220 g, 138 Indneiin DOMA{AG miLj) at 0 "C was

P o%dady Wdﬁxﬁh&@aﬁl&g rg'iégtuﬁ’%gs%ﬁ ol) IREARINALGVRY, 207 GEIX The

Corve Bt PP R0 ml)

sol veastiongiredahve foridf nyny
of 27 afdeotSlayer aGhBadREd Rith EtOAm Thivkdeouslapgs was ac:dr&edamth IN HC

) G s ol e oot o

o i
ot e G003 thalvy: weh A 1 vgite T3ATGRID 159 8 81%)
heatggd41- 18R LICNMS RD2.5Pmin, Ml'lﬁié m xture was poured into
water (50 nmL). The product was extracted wth Et OAc.

The comye @ d T@’étsﬁﬁﬁ&?ot"ﬂﬁ €006, Q'IWnH&l)hNad:d@nei{lIﬁknL) was added

bri ne, S th i

Vi Bremenrante el C5s 354 T 50 NG e cacion
25 3 wasrheatedvdt rtflugdonch. t Te rqumrc@wrp@umd latpeﬁtes (3mL). The product

replag b&&c&d %ﬂméﬁ@t B déﬁab\meﬁ laxthdiEVbdpy Wwashed ¥fih 1N HCI and brine,

ghl{ Oglrn?% %g:) 304 t}(eg(r)lfer?rlvf}gv?ai)x%movecp ) vacuoqg O ta 095 é (S@’/o)q;f 24b (I-
benzg): LOMIWHR23X mi Mkb- | |, 2- di hydro-quinolin-3-yl]-1,1
-di oxo-1, 4-di hydro-W

Usmg the procedure in step 8 but replacing 2-bromoacetamide with N-methyl-2-
3y chloroacetamide there was obtained 0.070 g (30.5 %) of 2-{3-[6-fluoro-1-(4- fluoro-
benzyl}-4-hydroxy-2-oxo-1 ,2-dihydro-quinolin-3-yl]-1,1-dioxo- 1,4-dihydro- 125
Benzo[ 1,4]thiazin-7-yloxy}-N-methyl-acetamide (I~42): ms [M-H] = 552.2.



benzo[ 1, 4]t hi azi n-7-yl oxy] - N- et hyl - acet am de (1-42):

m [MH = 552.2. 62 Using the procedure in step 8

but repl acing 2-bronoacetam de with N, N-di net hyl

2- bronvacet am de there was obtained 0.160 g (90.7 %

of 2-{3-[6-fluoro-1-(4-fluoro-562-

ez g b2 19 25 bRl Rt Ay
1, 43-bhintoatdardidy theveydas dbthined 0.bEXgHP0.7 S0 ef 213-feflparodaft-fluoro-

% é % H ) '0 ‘51 Wt@qtﬁnolm 3-yl]-1,1-dioxo-1,4-dihydro- 1A8-
ZI- I{'llgﬁg(ltﬂ*#lhbgéﬂg )ioxil yplﬁﬁamaaﬂf%gl)ﬂll%e (é -34): ]-ns [M- H) = 566.2.

1, 1- di oxo-1, 4-di hydro-| 6- benzo[ 1, 4] t hi azi n-7-yl }- net ha
Besulfcﬁxampbté(l-24) 02N [ \ S~ step | O2NSH step 2 30
RONI[ / NRR HCOREt 25 26 step 3 27a: R = N02 27b:
R = NHzN-$3-pFhord /G (4- Rz NESETMe hydrognoxelMalitgdraeguinolin-3-yl)-

ste )1 % li'glgl; 4-& &fcﬂog {)énz&tlﬁgﬁﬁa% ﬁglggneagnesﬁlf 1@0@5'4) R

=HHOS/
NHSO2Me QN %6rO F / \ | N\ | 1) [®»
CHe- 4- F2 op'P b RO 27 P e ﬁ@
solution o tro-benzot e (25 2. 0 mol )

and EtOH (20 to nL) was added dr azi ne rmnoh r A10gEt
(5.0 m, 161 ;3mol). After stigring at RT for 3,l&_nNde

Et OH was renoved under reduced press¥pé. rﬁ§.w114,}pg
red solid was dissolved in EtQOAc andcpuamvy,ga_%sozm
0.1 MHC soluti on The organi ¢ phase was washed with
brine and dri ed{eMer l\/gSO4 The solﬁod“‘?/\a\s,brlturat ed

W|th Et 20 n dFF d to af fpred
DR %&%@t@m
4

111) 6.00 (d, 5 3o 7éd rod 2H)
3.0 (s, IH). uO!

2%a: R = Boc
sep7 [ 20b: R H

NHSO,Me 70
; B I L
R'= CH,4-F-CH, H lop
1
R 30(1-24) 274

step 1 - To a solution of 6-nitro-benzothiazole (25, 2.0 g, 11 mmol) and EtOH (20
10 mL) was added hydrazine monohydrate (5.0 mL, 161 mmol). After stirring at RT for 3 h
the EtOH was removed under reduced pressure. The resulting red solid was dissolved in
EtOAc and washed with 2 0.1 M HCl solution. The organic phase was washed with brine
and dried over MgSQq. The solid was triturated with Et;0 and dried under reduced
pressure to afford 1.8 g (94 %) of 26: 'H-NMR (400MHz, CDCL): 88.35 (s, 11), 5.00 (d,

15 1H), 6.7 (d, 1H), 4.9 (broad, 2H), 3.0 (s, 1H).

step 2 - To a solution of 26 (0.50 g, 2.9 mmol) in THF (30 mL) was added TEA
(0.82 mL, 5.9 mmol). Ethyl chloroacetoacetate (7,0.52 g, 3.2 mmol) was added and the
mixture stirred at RT for 12 h. The solvent was removed under reduced pressure and the
residue was dissolved in EtOAc. The mixture was heated at 80° C for 2 h. The mixture
20 was cooled to RT, washed with brine and dried (MgSO,). The product was_triturated



step 2 - To a solution of 26 (0.50 g, 2.9 mvol) in THE
(30 n.) was added TEA (0.82 niL, 5.9 mol ). Ethyl

chl oroacet oacetate (7, 0.52 g, 3.2 mmol) was added and
“the~ mxture stirred at RT for 12 It.- The sol vent was
renoved under reduced pressure6dnd the residue was

di ssolved in EtOAc. The m xture e
2 | with Fib@ and detiedrumdaredused Er@gp:@(go rﬁ?ﬁ?g\&g}h@dﬁ §'93( CAME RT

brifg apdmim.ed (MSH). The product was triturated
63 W|th Et 20 and dri ed under reduced pressure to

afford 0. $ 13 (sz\g@ 9&72@? f%rﬁﬁ) inFtSH (us L) MiHdded tin (1)

t 2
SEt ?}hl((rgg (6B S\M%mgla Tgnmn%{tur Jd)at '16:;06 Cfor3 h.

gDt e el Maddobled o KL ynd Q] mmneowégnﬁ@aé%edaf’re&sw The
cE:t fd%gldue Yis disSolve qn Hl 6%513 WO}PQO%)W&S RiledNThd fnixture was

renove uced r eSS
wasfiltaredsandbepofid wg cgﬂo 3;%% q"{%‘i RE f}%%éﬁ:ﬂ@ was
8@ict W%‘

- Thewsh4t Witk bm@sandfdiried ewee Waﬁﬁ’d Fhieepr

wth COQéog%B taut‘&T A AcRBRnés b bff@ta Wﬁﬁﬂ%) of27b. LCMS
washe rine and dried over Na2SO4. The product

wasRpastmiadMtll col uim  chr omat ography on Si @2 el uting

wi th Et OAc/ hexanes to afford 1.7
i 0 RT Ztdpdi -m sjutlinif 28t @504 L9 mﬂ@%ﬂ{aﬁcﬁ(@fméﬁd(‘l&%m 6.2
9. oD WRIbolkdoldCH (RehaiksalfeuytlcHlGuAde((Q. 22, 1. Bmmolrmas pyded

e jon
\ivag rf%g&si 0%30 mg&%ar%ﬂﬁé@ﬁﬁg&vﬁkﬁa hﬁgf {? aﬂadd;t al 30

r espiis.i Ty soivart uraerew@gecg\@qqef wduced preysurgandthe rgaaﬁ \Fas dxﬁsolved in
EfBAL, THE 8rg§9ik }5&&& wiSash@ivevestinendted (Ned@skand the solvent was

%r essure. and h.g,éer ‘i%wa“r?e Sindd &S&%ﬁﬁ%jcﬂr&n&t@gﬁbgﬂ@n Si0; eluting

Theregtayehinda
- (N:aegg)omﬂm tcsaffqvéﬂt”m@ﬂ%ﬂ ffo @gféi;r %%fc’ﬂ%‘ Mr*he

product was purl fied by colum chronat ograp
el utl Noe OPeotdatoraofthe nicogefatom (S@ﬁPSig:lo’%‘ya{‘% the sulfide
of {sﬁe@ ap%ed)mtgct*og"o@ hertH) eﬁts?e?.’ D 1SifRRd 790 wite cdreied owras

el d csdnbed(ls F@@I@l étﬁEF 2(1% tB?lé é){jp_ﬁﬁgg? {Jtﬁe%terwéﬁmt rFl’OdUCtS to

( St efford0.400 g &P ELralY bf2/9br ECMARTI1dd intMdd. 20

descri bed |n exanple 1, steps 2-4 without purification

of. the oﬂ&&szﬁfoﬂq}ﬂ Q'I:é‘mde(aceti%fa&d EdeﬂQHZ@Z(gg,@IQ%mol) and

l l 1 T i le
g\éﬁ:ygﬁ q‘gﬁn G #lll(g% AL0I¢ %1 {'ciir(ﬁ:gea%l t.sci Silt a§désc 2 in Examp

g, @ eﬁﬂpﬂi’(ﬁhl e dmels rejbla(eqi bfy|23b]ecm§@f&?,p%0 2??/0& BE g) G ggf g.Cg/IS RT

anh)éq h{ gywas carried out as described in Exanple
excep t |a2| ne 4 was replaced by 29b to afford

0,090 9.( 2930 163 %.f Aiekiblo-1 1o Toe P19 Deond] (1 Joxazine-2.4-

npoun

( 6. i, ll-&él(bmetl(yhlHfhﬁ@%d%bwz}“el%¢4tf‘é?ff5[loﬁ]5 (6-fluoro-1-(4-fluoro-
L1, BhoynainBeroflIdonehe 2-ddnd,I-4xtéupre Lhberer gy
ben f(eﬁ_é Bg’ﬁg Hdi[ O)%%?g]a 2]4 <ﬁ§nc£ 5745 luet&1$m(44ﬂlﬁdrb%ﬂzyl) -6-

66- fﬂluumr-ﬁi beizp{4]| mﬂp@azgxer@{ ﬁx)ppe -5 0 (6- ﬂuorogle-zyjmd’lin “yimethyl-1H-
benzo[d}{1,3joxazine-2,4-dione), I-51 (1- cyclohexylmethyl-6- fluoro-1H-
benzo[d][1,3]oxazine-2,4-dione), I-52 (6-fluoro-1-(3-methyl-butyl)-1H-

benzo[d][l 3]oxazine-2,4-dione, 1-54 (1-(3,4- difluoro-benzyl)-6-fluoro-1H-
benzo[d}[1,3)oxazine-2,4-dione, I-55 (6-fluoro-1- {4-fluoro- 3-trifluoromethyl-benzyl)-

a5 1H-benzo{d]{1,3)oxazine-2,4-dione, I-58 (1- (4-fluoro-benzyl)-6-methoxy-1H-




benzyl ) - 1H benzo[ d] [ 1, 3] oxazi ne- 2, 4-di one, 1- 49
(1-(3-chloro-4-fluoro-benzyl)-6 so fluoro-|H benzo[d]
[ 1, 3] oxazi ne- 2, 4-di one, 1-50
(6-fluoro-I-pyridin-3-ylnmethyl-1H

benzo[d] [ 1, 3]oxa2|ne 2, 4- dloneﬁ41 51
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uor o- fluor.o-

FQi i Mz} ‘ﬁgloge XETs, Rgﬂnéredfs gqg,cnbed in Example 7 except in step
é 6 ¢, h Y @flaotobbrkyl) I6LftonsiSitdic arftlydrdde@artak ydplasedhby/thy apigspriate 1-

1 Al bﬁ&ﬁ&%@ %%%ﬁoi? ]gfazgre%tfj&gﬂcem&xcg@d in parentheses. Methods for

b erfho pespiration ol léUtgd b+ &ﬁe%zﬁ%d]k 1’_5‘395%1:1{3‘2 4-dione (isatoic anhydrides)
( 6-hli@eribel irf deafriple@do- benzyl ) - 1H

benzo[ d] [ 1, 3] oxazi ne-2, 4-di one), | - 66
(6-f|uq&gmbkgyridin-4-y|nethy|-|F+

benzo[ d] [ 1, 3] oxazi ne- 2, 4-di one) and 1-67

%7 chl qr 11)(04 fl43958;3e qzqgggzogl arec%Qﬁ 1(}1(4-ﬂuoro -benzyl)-

1, 3] oxa ey wer e pr escribed in
Ex smutoinolinde §F-Lisee SATIME & 1 = CHa-p-Cel L
1- (4-fl uorobenzyl)-6- quor0|sat0|c anh drlde 22 was,
r e pI acegphy Phosphapps ofychlatide (20 mddilyes 4dded & flask containing 4-

S, K dj ’J"lkiéjﬂ%%' u%oﬁnéisieﬂ%o*}lﬁa h@i@hﬁd’l}‘l Beter (31, 5.00 g, 22.8
par

ses

1- snpeb; Affeedringah &t Z(Ioi%f a]h, tFne EB§T Rk at ! oovréa uzdfa- reduced pressure,
161 Sanid@racer aahydiied thethd residne Thegesulting gol;qug)gam@ bz A‘dtrauon, and

EX arif?% IBlea}ﬁxrt{ler wa hed with water and hexanes then dxssolved in dichloromethane,’

1 The repsirgorsatss gt (MESRLTHERT R o ‘”5 (M PRl Hdeuo o
SCHIEE] 210 £3294% Gedryp ol BRIFIMS RE 3.61min, phor ous
oxychloride (40 nL) was added to a flask containing 4-

hy dr 0X %geh 20%@al suspefidtysiiRe el sza ol. 20ng, 3:06 arboby yi DMF (15 mL)

23:: : x?qs agfs (;@;t @9]? %}?’ﬁl(? %m%ﬂﬁ%]o&é%?g ohlde'?‘;éif f'nL 25.5 mmot).

r e dAfite stipping sERIF for 20 b, thetragtionenixiuae wasHiate Ac ang washed
r ew:&teﬂ-(bﬁ) z{rﬁf’n‘fh!r& (2&9. 'Sl@el drgarn\i@éictrﬁﬂb Wweetdeidd ygSO,), filtered and the
RN [vg%t:,}%g ﬁeé&qgrﬁg gz osto ffc()jrdvi’azg g 0(9 hgf.lr B%jL(\L‘MtS'RT 3.0 min,

wat¥® P Enarssorv romat hane.
TheMetgani ¢ phase was dried (MyS04), flltered and the

sol vent was renoved in vacua to afford 5.10 g, (94%

ot heor Y)ste f %ame&@mhmm (®500ign 1.9%Makhol sweplissolvedrip THIF (5 mL)
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folT M&Stwnﬂlémsﬂa destregrentiallys hl%ﬂ“’“%q’%“ ﬁ‘HHF‘i "‘g‘"ﬂ?’i’y for 18 hat
st igor CR8d qtlerBHecf With @ adqueotshaluriemct NdClniTht progluniasas twice
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E 2 230 sf% Ogél%OsHﬁgB %f ia?metﬁylsul%nyl %%Qer%mzlne%d%c%mnqg (34,182

mg, 1.66 mmol} in THF (2 mL) cooled to —78 °C was added n-Buli (1.8 mL, 2.9 mmol;
35  1.6M solution in hexanes). The yellow reaction mixture was stn'rgd at -78° C for 1h, and



THE, 2.38 nmol) were added sequentially. This mxture

was stirred vigorously for 18 hat 60 C and quenched

wi th an aqueous solution of NH4ClI. The product was

"“twice extracted into Et QAc and the conbi ned organic

| ayers were washed with brine;68tried 30 (MgSH),

filtered and the solvent was renoved in vacua. %&F .
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hy d:mc.hThﬁrqoa”é"r(egmaasE layggg were ‘M teﬁeﬁré“% thegplyent
§0QL Bk Gn vatfo. TheasudR Gl voMidining(3ba Srasthised Air€ctlnirothe next step.
35 1.6M solution in hexanes). The yell ow reaction

m Xt ur Ste féf%r Tﬁta's&{lﬁgn SHehe cz'§deg:r&ﬁfct frbm s&Bq in §TM @ ml) and cooled

sol uti the est
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ATh é)r%%wmr oygggfl&yv% éogoe:f@én& v? Rl}ga%%c lekdiEs to afford 4

fi lmgeewh thasy)ldfdss AWBNLCHES REddvmid. MtHracuo. The crude
. mxture containing 35a was used directly in the next

step. Suiwro- b'&ezya ES@Lﬂpléthﬁrl Rdiokdre,4edibydizo-phbkneo [ If4]tiazin-3-

ste 4 1n ded a
iggguin lBT eﬁar ag(?aﬁ’ttog §9 egt M@ﬁ tﬁﬁfld_zﬁe
r ea(ntethyhulfwnyiobqrzename Mqﬁadwawatﬁwd <d Bt hen
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f||%4¥ﬂq nd washed with water. The to product was
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.fluoro-1-(4-fl uoro- benzyl)-lsqu|noI|n 4-ol was
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25
3-(7-Chloro-4-nethyl -1, 1-di oxo- 1, 4-di hydro-17" 6-
%,41thiazin-3-y|)-1-(4- ' ydro-17°6-benzol
| uor o- benzyl)-isoquinolin-4-ol (IV-3) 0 ~0 NHw 00
R
CL R\ \O0=TIl i -Nd iNMs6k~ I\ r-~ " R =
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1 (‘&P-%"‘F’l?(l)‘P?) 3g &fl 1111 ac:4 Ps(rz 6ax)d (‘Q’aﬁlopc{ E-Qr?e[tﬁaqleguﬁfgﬁt}l—phenyl)-

i sqa&thﬂeﬂmlﬂeaﬂembbbnyﬂep@ 4of Bxampledy| ester and
(4-chl or o- 2- et hanesul f onyl - phenyl ) - net hyl -am ne as
gescri Qfgj_%v r’rosatsemsorlofﬂetm 36ax(a0pige0.873 mmel) epDEM (1 TeL)gooled to 0

soI ‘Iﬁag:’; ggedtaelt@?% 4 Sgu&gglaf{g:Mql 04, m&oﬂ W}Q@Acﬁ&n mixture

DCMra(s]stlﬁedmt RTifon 1§ fnien conpeparaied p f"i“ﬁ?l t)%rt' Ysjosg% o 3 dhd) residue,

St | Jlaq e ?Usuliﬁ:l' $o88 wiskohectdddy fiemioannd wasbet with waleuand hexanes.

sol ’ﬁ}f %@e q:farlag C?n(%za}ngg 3§betﬁis%lsj§ dire@ﬂ“gn iHkehekEdpl i Ng

trati on and washed w th

wat er and hexanes.  Th

s s Rt TRURPeDTPT N8 P ELEr P agn SR T L el

s us;gg;ﬂ}il(o 04106 L20.80rmude!).pFlocheastion mum Waﬁhﬁtt@l% eﬂ“m%af 25hthen
rtonceer&drltedh% %9&0 (\Qatgfuasqhde&o 3Q: fahdle) and therebdang sotid was

Wwas_heat ed at ux_f 2( he

con@é‘ﬁ‘ﬁ?%‘ﬂé@“f“i‘?%éb"&meg\é"t Fn%gg"’éﬁ de e%r’ to ? pend eeg}eaboeafford %

andmi; 659 efuty) bfRy: BOME BTwemingdHtect ed by filtration

and washed sequentially with water, hexanes and et her

o af f grd 2R 10m0 (65% t heor of 37: LCMS RT 4
g 18 B 0 ) A

6- Hi/dr Kiveody s B - rﬁé’(hj;iiﬁmbx&-h; _dihydro-1A°-

1- di oxo* 4] thiazin-3-yl

I l—bwoﬁlrﬁ]ﬂma\ﬁ@-%mlﬁr%@“ ' S
Et02C HO OH "L Mo o) =

0 P Y
T Me,CH(CH,);
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4 38

Sodium hydride (0.054 g, 2.25 mmol, 60% in mineral oil) is added to a stirred
solution of (4-methyl-1,1-dioxo- 1,4- dlhydro—llﬁ-benzoll ,4]thiazin- 3—y1) -acetic acid
ethyl ester (4,0.20 g, 0.750 mmol) in dioxane (50 mL) under an Ar atmosphere. After
hydrogen evolution ceases the solution is stirred for an addition 5 min, 3~
methylbutylisocyanate (0.241 g, 2.43 mmol) is added and the mixture is heated to reflux
. for2h, is cooled and is poured into 20 mL 1 N HCland 25 mL of ice. The solid
25  precipitate is filtered and is purified by flash chromatography on $i0, which affords 38

20
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(CH2) 2CHwe2 4 38 Sodi um hydride (0.054 g, 2.25 mmol,
60%in mneral oil) is added to a stirred 20 solution

of (4-nmet hyl -1, 1- di oxo- 1, 4-di hydro-1).6-benzo[ 1, 4] t hi az
in-3-yl)-acetic acid ethyl ester (4, 0.20 g, 0.750

nmol ) in di oxane (50 nlL) under-@&nr Ar atnosphere. After

hydr ogen evol uti on ceases _the solution is stirred for,

an addi Nilahi-@-Grdeprapyl-plyhpriere tihadreyapere- Aolibyfioguinelin-3-
2. 4)-mModidxo- K4-aikeled- 1ahberzo B Afihkdzin: Byl}-$N-hetiybohethanesulfonamide
ref ux. for 2 h, is cooled and is poured into 20 nL |

N And 25 nmL of ice. The solid 25 precipitate is
filtered and is purified by flash onatograp&y(pn Ne

Si @2 which af fordgggd Exanpl -NEO,Me NSO,Me
N-{3-[1-(2 QIropyJ.;_eI.hy.I)- uor Q-4:hydr o y-o
-1, 2-di hy u#hol | g3 7 jﬁ/ step 6 N‘
yl]-1,15@ 08o- 1, 4- di hydg@:¢l XG.penzol 1, 41t I];i@z i ng7-yl]-

N- et hyT* et hanesul fonam e (1-35) NR R' S ‘NS02Me

NSOZ2\Me epu:B=R"FH step 6t ] / EtQRC H Q2" t CBoc

Et O2 B%ﬂ@pkflﬂﬁéjc@@% R' & Hstep 7 step 23a8i5BoR

= H R = OBEs MR AROCFR = Boc  40c R = M, ®RsH

COCKS, AFBT 4 B =pie, R 40d: R= M, R'= Hstep 4 (,

40e; R = Widbe: R=Me. B53eMo O SNSO%%@ F 1-35 step 8
b

D

ORt%"'Y2c-C3H5 5 step 10..90 a Jon of 40a

G@S 2.56 mol) and
| , 1.285mmol, 1.0 M
s stlirred at RT for 30 m n.

HPLC i ndi catigk sone a1 Rrrateri al remai ned and an

~addition 2 drops of TFA&H@@&.C ded. The reaction was
stirred for several mnutes and the volatile solvents

e e S RSP Rl B o

sol weieMes aLpwapddat BRAM RSB 128sumoel, hg M in DCM). The reaction

triflueroaciagl temA0HMRSinHRSEd HrkediiNg Brefiil@Pmained and an
addition 2 drops of TFAA was added. The reaction was stirred for several minutes and
the volatile solvents were removed in vacuo. The crude product was passed through a

10 SiO, plug with 25% EtOAc/hexane and the solvents were evaporated and the resulting
trifluoroacetamide 40b was used directly in step 2.

(0.320 g, 1.28 mmol),

step 2 - To a solution of 40b {0.420 g, 1.21 mmol) and DMF (12 mL) were added
KoCO5(0.251 g, 1.82 mmol) and methyl iodide (0.091 mL, 1.46 mmol). The reaction was
stirred for 8 h. The reaction was diluted with 50 mL of water and extracted with E;O.
15 The combined extracts were washed witth water, dried (MgSOy), filtered and evaporated

to afford 40c

step 3 - The trifluoroacetamide 40c (0.430 g, 1.19 mmol) was ‘dissol'ved in MeOH
(50 mL) and water (20 mL). To this solution was added K;COj3 (1.10 g, 7.95 mmol) and
the resulting solution was stirred at RT for 1 h. The volatile solvents were removed in
20 vacuo, diluted with water and extracted with EtOAc. The combined extracts were washed
with brine, dried (MgSOy), filtered and evaporated to afford 0.260 g of 40d.

step 4 - To a solution of 40d (0.260 g 0.984 mmol), DIPEA (0.343 mL, 1.97 mmol) |
and DCM (20 mL) cooled to 0° C was added a solution of mesyl chloride (0.113 g, 0.984 |
mmol) and DCM. After 5 min no starting material was evident and the reaction was '



step 2 - To a solution of 40b (0.420 g, 1.21 nmol) and
DMF (12 nL) were added K2CO3 (0.251 g, 1.82 nmol) and
nmet hyl iodide (0.091 nL, 1.46 mmol). The reaction was
stirred for 8 h. The reaction was diluted with 50 nL
of water and extracted with Et2@8-15 The conbi ned

extracts evvas ed witth

filtehued v %Vé‘ﬁ‘ Ferasted ‘”EtB%’feCOrT € ‘E‘)‘Egl %‘{\/g‘?r%)& were dias with

tri friter dicddMySOgefilddal an0 evi@Ooratpd. Ihqguﬁqugiuqfvargs purified by

dis Z&thdﬁgh@ Ql'd(i of Q%m%ﬁg&%gx d"&b?&ﬁ:!h@)?&e aflientT@5 €508 EtOAC)
g,

Fesupetiy C0ge g or b The

was stirred at RT for I h. The

vol atil e solvents were renoved in 20 vacug,, dilufed

wist h watsteps Bt eSter Hé pEde et EamBle Werd @ried Ayt scribed in steps
ext ragbHLeEwaipk Mashed wth brine, dried (MJSH4),

filtered and evaporated to afford 0.260 g of 40d. step

( s m wi
(0 3 43 %Eil%ﬁy&%eoﬁgmég%e(&scaﬁ& il ng%ﬂEﬁﬂﬁﬁélb@lr 4 with

was ddmsageslip "Efﬁhyéf‘ml‘fﬁ’%m%‘ff %l %ﬁ’ % Jﬁg’e g &Q%‘“ -3-yll-
mml JeetbrudidE estért(43b) Bhend wesobtaiied N i3nlg - (ﬁm’éwrapylwﬁs’l) -6-fluoro-
yi dg dr@:@ﬂz Bp@l Q hQHuM@ﬁl ﬁ?l‘] 191 digked 43@1}3)“1'6’3@1 er

and ex lﬁf)l ne 4 ac

was e 14 PW?@J Yi]} Nefaetf'x}gf%ﬁ pes OF?%%%EIX; an b 208 75T, ms
evap-eiipd534The crude product was purified by passing
through a plug of Si02 eluting with a Et OAc/ hexane

gr adi entN-@Ps P;goéofﬁ(ﬁﬂmé)beniyn 4a$¢decs>ﬁ} Doid- mdgmydfo d@aolin-3-yl]-

5 oL
Caf:fgaméml 4- éhgﬂé‘g C‘? Begao 1% thiaz:g fﬁg&egl%tfhﬁég IFESWanid (1
Sis epi78 was preparesl astigsopbestabaue @c%mtqptﬁea (?ﬁY‘%‘IFEﬂP)%'EB‘ﬂ'D -6-fluoro-

Exannll Berkof]f1,9)8R)za€12M0didneWdskeplaced by 6-fluoro-1-(4-fluoro-benzyl)-1B-

7- (et Ifon# methyl am no) - 1, 1- di oxo- 1, 4- di hydr
170en qgﬂﬁ; agng Lidionsy |\ 3. yl]1- acetic acid ethyl

ester (43b) there was obtained N-[3-]

1- (2- cy@(elppkm% ethyl)-6-fluoro- io
4- hydr oxy- 2- oxo- 1, 2- di hydr o- qui noI i n- ]-1,1-dio

- 1
, 4- di hy @r(@-Ahing-1,1-dioxo-1,4-dihydro-1A S-benzo[1 4Yth1azm 3-yl)-1- (2 cyclopropyl—
nz Mlih: j\b t-By) - met hanesul f onam de
bZ? egl{’”b Ehideori g %’ i y)l: 534. 1.
N-[3 [ 6- Fuoro I - (4- fluoro benzyl) 4- hydr oxy- 2- oxo9al , 2-
di hydro-quing in-3-yl] ¢ S

1, 1- di oxgzd, 4k di hydr o- > [
1, 4] t hi af 7-I}-+N- rretlhyl t hatresuf o X
47) was pPrepPareth as des d above exceg =3 ep 8,

1-(2-cycl opr @py! - ekdoyt ) -®- f | uor o 1H benzo [(ﬁ] [

1, 3] oxazi ne- 2, 4- di one vvan%yrepl aced by P

6-f1 uoro-1I - {54fluoro berffyl ) - 1H [ e
‘benzo[ d] [ 1, 3] Bx&2he<F4- di one Exanple 12 I-38: R = C(~O)NHMe
3 (7 Am no- 1, 1- di oxo- 1, 4-di hydro-1). 6-benzo[ 1, 4] t hi azi

yI ) }1} s él’u@%ﬁ LeRy @Wk% 296 mmol) and anhydrous THE (10 mL) was added
et W NaH (0. 02¥55 g,o X%/l mmoBu IA?ter gas evoluotlrcl)% c&asedz e isatoic anthydride 45 (0.0639
g 0.276 mmol) was added and the reaction mixture was heated at reflux. After 5 h the
25 rteaction was complete and several drops of HOAc was added to quench residual NaH and
 induce cyclization of the adduct. The reaction mixture was partitioned between water
and FtOAc. The combined extracts were washed with saturated NaHCO; and brine,
dried (MgSO,), filtered and evaporated. The crude product was purified by 510,




O NW 0. ,OSH[ I/ ,NH OO RE®CHRA45 46
1-21:R=H R = (CH2)2-c-CA 1-38: It = C(=O NHWe To a
solution of 46 (0.078 g, 0.276 mmol) and anhydrous THE
(10 m.) was added NaH (0.0265 g 1.11 mmol ). After
gas evol ution ceased the isator€¥anhydride 45 (0.0639

g, 0,276 mmo ded_and the reactign m xtur S

o CBOHORRRY 5 P B B st Gactpe A o 1275 ayellow
conpbete: mpd 2$568@&mad [MiHs42fl. HOAc was added to quench
residual NaH and induce cyclization of the adduct.

The r ea@b b SlutBdf LD € (/@S gP@GdeEﬂnﬂﬂﬁ@d)@(M@WaﬂhﬁDHF (0.5 mL) was

and he ¢ o t

at G R ACRBRR R o7 M. KT R lﬁ%ﬁﬁ%%ﬁm The
and resvlsing selatian, warrhtenesirxu deeaipd seheand neograsyofithe reactiop wap gpnitored
- 6 9 'Eéz f Bl'c Om&gfeﬁpmhrﬁmg r&'ctlﬁ p¥irédto EloWAed R xaditodal aliguot of

of 1-
250 f‘%ﬂgﬂ d %ﬂ“ﬁm ﬁf}(f?fféoglvynolfﬁ%g\%% aéf%%d between
0. 0L andoiajer sty @ﬁomawrﬂwhed)%h Mﬁ%émlaﬁmfd € organic
”Et B?tkactsﬁﬂﬁbh@éd&h@pr@%@ ,of Bdth3taktingin&167aB aridPrlodudMA solid precipitated
1O

H,] om] tﬂf: aqpepts ‘iechﬁvars %glwctte& Pngts}?l glththl rb Wabarediith bfdtd 1-3s:

ress o e reaction was
rmnmm%?@dc(@ﬂyorna) &Mﬂi%) 9deveral hours the reaction
appeared to slow and an additional aliquot of M C was
added aBshnglé ¥3ri ng conti nued. The reaction m xture was
partitioned between Et20 and water and the Et20

extract @(Mﬁnd@iﬂﬁﬁow 4-Bihglrh- Ilﬁgénzoﬁm{lﬁailrﬁ}% d-fi@oro-1-(4-

I
o SRponpealeE Pt shblne oraBEER AT TE e RaR L oors
s olrertziid-4ehyd wop<-qrhasedivdro tyuinelingor!] ééttb@m« Wirslihygro- .
W' tBe Q]ﬁa’ﬂﬂmdf I?chtté?mﬁé gzzaqi add RE3-[6/FuoeQ- (@-ﬂuom-benzyl)-zl-

n%) 10~ TJZ dji‘la’éﬁo ‘1“‘&0181‘?'3’& %“)DV% ’oedﬁ}z%d[ri 1}(] t hi azi
n 3b§dz)){-161- ﬂlliagmrbylll-n(ezmnesulfonamﬁe (1-24)
fl uoro-benzyl) - 4- hydroxy-| H qui nol i n- 2-0ne$)| -22)
N-{3-[6-Fluoro-1-(4-fluoro 15 5 °
benzyl) - 4- hydr oRy;2- oxo- %{’32 di hydr o- quigHOI §
- di oxo- 1, 4-di hy F
benzo[ 1224] t i az {n- - acetatm de
N-{3-[6-Fl uorg~l*= uor osteeinzy|
hydr oxy- 2- ax@mel, irdl hydr o- qui nol i n- 3-yll
-di hydro-12. 6-

47: R =Ac step 2 : I-23: R'= Ac

R = CH,-4-F-C;H, step3 [ ;’iﬁ g IS{O Me
20 step 1 - Thiazine 47 (0.300 g, 0.925 mmol) and anhydrous THF (10 mL) was added

NaH (0.185 g, 4.62 mmol). The reaction mixture was warmed to 75° C for 15 min to
produce a homogenous solution. The isotoic anhydride 22 (0.265 g, 0.925 mmol) was
added and heating was continued for 1.5 h. The reaction was cooled to RT and HOAc(1
mL) was added and heating at 75° C resumed for 15 min. The reaction mixture was

25 diluted with IN HCl and extracted with EtOAc. The combined extracts were washed
with saturated NaHCO;:, and brine, dried (MgSQy), filtered and concentrated in vacuo.

" The crude product was triturated with toluene and re-evaporated. The residue was

tnturated with Et,O to afford 0.150 g (31%) of [-23; mp >250° C; ms [M-H} = 522.3.



benzo[ 1, 4]t hi azi n-7-yl } - met hanesul fonam de (1-24) O, O
NHR O- OHI1 I \ ~N, NF 22 step 1\ O | EEQRCHR

47: R = Ac step 2 ' 1-23: R = Ac R= CHZ 4-F-C6H,

step 3 1-222. R =HI-24: R = SOvte 20 step 1 -

. Thiazine 47 (0.300 g, 0.925 nmpf9)- and anhydrous THE

(10 nL) was added NaH 50. 185 (()g 4. 62 mol 2 Tr}e

react i cateprd - saligtionees 1380159 gt $0955 manqly EtOFS (1impl)agd SN NaOH
pr 0 avég QERGEA Qi S Dhaeh®@Bn mbhareiva@ tadlal taRTyadd ititkareaction

c o n Dﬁﬂrg ava? gq,ncintgé%mo o VB ¢ s‘%‘cﬂg% ﬁ&ﬂraﬂ?@hﬁﬂﬁ N'B€l and

ereacmnvvascoo to gﬁgo
HOAext(agted with Bids T derabinediextieett 1VFFG w3t hesi it brige, g (Mg
]55 Fhtdted H0h&RGHIeA R MHcHd The rasidSie @5s telitdrated drithiEt,D, filkéred and

wer £ ito S e Ul S R RS @@*?%?‘488?%3

(MS™), filtered and _con
Cr e, PRERARTS SEERof P4 R0 b LA el e Gyt (15 Fol) wes sdded
r - piqagnialy DIPEATIOR68Es ROdEmved) ant miesyl chlogde ([ 04P6 £0A)5 mmol).

522%@1. .%5%9 %&8 Qw&%ﬂa@ito&fd ﬂ%%lmxmgfe@ Shewaj BMpbﬂ ard several

ol ut | oONn
mmpaxncgtcgqp?q@tw;e gﬁ%tlww slcﬁg?ﬁng'jated%i agu a?)gg)artinoned
r ef betweenMOAL @ad 1 NOHCHTTht Br@Acsatac oot weshedwidTbeipg dripb(MgSOs).
rea ér%hncf@v#dﬁt@ d. VR &\Qﬁcp?mt{cﬁkﬁ ukified/ &PS&Q; chtB@atography eluting

\rMetS Ipynt];@%&c %%crg%%cﬁgrg é\ﬁgﬁv\?& e%}r@n ng Breaar%\;eqﬂ to afford 1-24:
bri pe,Hp 658k, (BASpl) 7 provided Hln@l‘terdatawdogtg te k) r Bhesgdium salt I-24a

acu MNaRvd fok 1-94 Atsempletin Et 20, filtered
gso‘?r%]age({%%\?%gg% tovafoford 0. 04 eg of 1-22: mp >

250 G = 480.4. step 3 - To a solution of

1-22 (OE"%G{?I}%MO 208 mol ) and DCM (15 nmL) was added
sequential |y DI PEA.(0. 2684 an T
chlor i d?er~{édld-’4fefclgproe¥14eﬂaﬂ P9f° 4'%7#&11% %\"81“? gﬁﬁﬁ’@% jginolin-3
Was yl]rlrl' -dieked 4bﬁh}td1r@1Mmbolexhhiauhé’dylhnwéwnwa}fmangggpodmm salt
an (]sgs\égral ia mnor conponents. The reaction mxture

was ‘Y'cofcentrated in vacuo and partitioned between
EtOAc and | N HCI. The Et OAc extract was vvasdlepbvm

brine, dried (MySO4), filtered and evapat 4 NHSOMe
crude groduct purified by Si02gchroneg ]

el ut4 c. The,recovered o@ X fUrt her
purified b attve ¥ cto aéfor

B CoEe

R'= (CH,),-c-C:H :
29b 22 3 1.28a

20
To a solution of 29b (0.128g, 0.3552 mmol) and THE (15mL) was added NaH
(0.0511 g, 2.13 mmol). After stirring for 5 min at RT 45 (0.097 g, 0.39 mmol) was added
and the resulting solution heated at reftux for 3 h. The reaction was quenched with
. HOAc and partitioned between water and EtOAc. The organic extracts were washed with
25 brine, dried (Na;50Q4), filtered and concentrated in vacuo. The crude product was
triturated with Et,0, filtered and chromatographed on SiO; eluting with EtOAc/hexanes
(1:1) to afford I-28 as a yellow solid. The solid was dissolved in MeCN and 1 equivalent
“of 0.1M NaOH was added and the reaction stirred for 1 h. The sodium salt was isolated
by Iyophilisation of the aqueous solution to afford I-28a: ms IM+H] = 520.1.



[MH = 558.2. (Exanple 7 provides an alternative
route to 1-24) The sodiumsalt |-24a 15 was prepared

as descri bed above for I-9a in Exanple 1. Exanple 14
N-{3-[1-(2-Cycl opropyl -ethyl)-6-fluoro-4-hydroxy-2-oxo
-1, 2-di hydr o- qui nol i n- 3- -71-

yI] 1, 1-di oxo-1, 4-di hydro-1J~-benzo[ 1, 4] thi azin-7-yl] -
rret han Mg‘tbﬂamed:ec)@dxme buot replading 1%—“2@6[} 1 @ioxqrisprppanc-1-

l:h'z%n% 4|dllLyd\r<§liﬁ Hﬂnﬁg ‘jj‘hlagﬁ -3- ceﬁ'c acid ethyl ester there was

(O i ST st 3 i quee o Rafhaa U BhcRlopfconyty-o
( 0. Emtd-4ghydRxy-2-onvel,)-dihpdroequinnting -yl hdy L fdigxosl 4riddydao- -
45 lgeglz&)ﬁi Biazidl- 73ﬁ gme)(l-!@%;aﬂgel@o @k [M]ﬂ—IT:eSw 1img

Sol uti1 on eate i on was
qUETPEIFERPTIRINBIC ‘PB&ER g%%‘ hoi: (@b ﬂf‘ﬁ%ﬁse%s%l%? vveen ‘wat er and
Et OQAc. The organic extracts were washed Wlthﬁué
' bri ne,Usimg theisaprsedyre bt replagipg 28nwthc G ricanesuipadamigo-1,1-
Vaf&l@xo Thf—‘diﬁfrdtﬁQXﬁb@ﬁbI{QM tﬁ@ﬁm-i-ﬂl)-tawuahﬁdi ethilteltefth2@was obtained
' ' dr
et & Al S HY f‘ fhARDSH DN &, }%gé Bhildg)e. *ﬂg s
mheZ—gm ia- dAbb@lfoﬂg@e inyauyll hi Q@mléﬂ e S%HZBW(* 8’6‘1‘”“ 71
0. 14\411@@@:!330/6}’& aided° angs (MeH] esetion stirred for 1 h.
The sodi um sa t was isolated by |yophilisation of the

aqueousU tH Lok 9ce@tflrfe%[1fjreinra§§§29mtlf Md?']:!oprogg&sﬂfonylammo—
11 111 _déﬂxg @S{%pglgaﬁéggﬁ kl]rthmzuliI tj yli)e cet?cce{cpdgethy ster Witdde was
SU| 5!:&:[1;1&@0‘[123@(58.31%) df dysldpoparie- GeWonicafid,(3-(1-(2-cyclopropyl-ethyl)-6-

b X au"%‘é 2 &&,ef 3 glh?Gfod?lﬁltlJlN‘lL?} ﬁffllqtdlbﬂﬁ[ g-énmgaciaas
{ 3-lengo (1f b%?“d@t ) mgpl QR%]’% ms [E’/H—I-; 4615

fluoro-4- hydrox - 2- 0oxo0- 1, 2-di hydr o- qU|noI|n 3- ]

di oxo- |Usdng:thh§pmecprqcxeurs byémbpnazah Wih E(z43r- #ﬂv{*}v ﬁﬁifa&%‘e S
q s%%onﬁﬁgﬂaﬂﬁl A2fi6xo- f@d[ﬂy&fiﬂl?g-b'éﬂﬁ)[ 1,4]tHikuén- 3|y1}-acet1c acid ethyl ester
correspon

bR SRR AT N BB R R i 12
e mydopmylzabyl)mﬁﬂuo(oﬁ-bﬂmmgigpp(qa-@r;thhyﬁrﬁ-@uglol_gn 3-yl]-1,1-dioxo-1,4-

di oac} Bydro ArUbdrvenjihlac e DoN20did0 @136Hingzis0-1379C )JmeldetHE= 601.1.
acid ethyl ester there was obtained 0.0891 g (41.7%

- of eth %13 %% &me%pgt%li&ire bu eplgcnPF 29b with ( -benzenesulfonylammo 1,1~

3-
{ ogegxq 1,9- YIQWHD g;q{bﬂi/thlagnyq :Ilyiceilc eﬁuggtgylles% %FWW&F 8btamed
1146 -(Bg N7 Dl Arbpyl-achiyl)-67fydrd -4 -lydireley- 2 dx03R3 -dihyprotquindlirp3-yl]-
f 25 qusd{oxo |_1|]4 d'ihéc?i'é 15 -benzo[1,4)thiazin-7-yl}-benzenesulfonamide (I-37): mp
>200° C, ms (M+H] = 582.1.

Example 15

6-Fluoro-1-(4-fluoro-benzyl)-4-hydroxy-3-(7-methoxy-1,1-dioxo-1 4-d1hydro-
IM-benzoll ,4]thiazin-3-yl)- IH—qumolm -2-one (I-30)




Usi ng the same procedure but replacing 29b with
(7-cycl opr opanesul f onyl am no-

1, 1di oxo- 1|, 4-di hydro-11. 6- benzo[ 1,
41thiazin-3-yl)-acetic acid ethyl ester there was
obtained 0.123 g (58.1% ofcycltopropane-|-sulfonic
acid {3-[1-(2- cyclogropyl ethyl)-6 15
fl uoro-4- hydroxngy X bHZ-dlhydro-qd%ﬁé?'n-&myl]-l,l-

di oxo-1, 4- dlh’ﬂr|-1| benzol[ 1, 4]t“ yl }-am de
(1-33) g . s [ M+ 3 g the sane
pr ocedur ekp¥ thcingﬁﬁﬁrvw

[7-(3, 5-di met

nyl =i soxazol e- 4-
sulfonylanlnoy 1, 1-di oxo-1, 4- dlhydRo 11. 6- benzo[

1, 4] t hi azi n- 3Lyl] acetic aC|d et hyBoester there was
obtai ned 0.013 g (9XE&H*BF

3, 5-di met hyl -i soxazol e- 4- sulfonlc aci d (3- [1 (2 20

cydopr opyh seitionl of 1-66 {0. 1508, 0:341 fayd oyt acktaneid mR) dhduddedK,CO;

- 3
i nyih B b ads feRlgRPRid 20 oy and the esjng tur was sred
150“‘1131‘70@“&@ [Che-apctionpyps copcentiaisd @*'ﬂtcrfémsdaqhﬁ“‘ﬁvl&e%manﬁ@e
byt psreifib A bagveawatet drd KrDAbeTizagmid dronotd were bembingd, dried
di 0@9[ %?1{1/1 D anega%o}atgd bﬂ{}%g{)d% f'(ldugtm'ﬁfhﬂﬁgﬂ' EWS)K) Eiﬁ&ﬂngtography

- ﬁf'{ elufing voh & PEMGBIQARARdie 0 10185 OB Lo ATRTLA PR o 139 g  solic
js;m:r: angf0d-+10) = 8973yl | - 25
1 1 i oxo- 1, 4-di hydro- 11, 6-benzo[ 1, 4] t hi azi.n-7-yl ) - ben

ZE)e( nes u ! {Jﬂ dend prockddre HEPrepngg rfethyRdidMkth et Brolnodcetate
a

B R ffrvesaﬂob(w# PRB 3 BEHAIP S AuRpe Eikfuoso PaliiBydyoxy 2-oxo-
| - di @>dikyldrat quinblireB-gl}-1,1-dioxo-1,4-dihydro-1A"-benzo[1,4] thiazin-7-yloxy}-acetic
116; a 0 ]| 2-one (1-30)

72 _g%%%ﬁ%‘]esﬁg‘ Othl &.gfim?nbﬁ XC, H—ﬁmm 593/1 e (130

% 1.30 R CH2- 4- F CBFM To a solution of

-1 18 (dﬁfgmé’ 0.311 nnDI) and acet one (10 m) was

added K2C08 d (0. 97 .
e bl iR b g iah o By o2 o1y 4 didngrquinolin:3-
BT ayenndighs- 1,4 Bitgdree B tHenro | Wakhiezin g edxy kpaghidmamideld9)

and the resulting residue 5 partitioned between water

and Et OAc. The amg#hic extracts were @Qedi i
(MySO4), filtem g §rMed'Tucwo o% &ﬁ%
puri fi esl D _S tograa- h a
DCM Et OAQ ( 0 ~t-o—189% Hf Ofic) tonafford 0.060 g
of 1-30 a np >250 C s} = 497.1

R’ '

47 R = (CH,),-c-C;H, 139

Thiazine 47 was prepared as described for I-18 in example 6 except in step 6,22 was
replaced with 1-(2-cyclopropyl-ethyl)-6-fluoro-1H-benzo[d}{ 1,3]oxazine~2,f§-dione.

To a solution of 47 (0.13 g, 0.59 mmol) in THF was added NaH (0.026 g, 0.65
20 mmol) and the solution was stirred for 20 min at RT. To the solution of the sodium
phenolate salt was added acrylamide (0.042 g, 0.59 mmol) and the solution was stirred at
RT overnight. The solution was concentrated in vacuo and the residue partitioned
between 1N HCl and EtOAc. The organic phase was dried (MgSOy), filtered and



Usi ng the sanme procedure but replacing nethyl iodide
with nethyl bronpacetate i0 there was obtained 90 ny
(39% of
{3- [ 6-fluoro-1-(4-fluoro-benzyl)-4-hydroxy- 2- oxo-
,2-di l'iydro-quinolin-3-yl]-1, 178t oxo- 1, 4-di hydro-1X. 6
- benzo[ 1,4]thiazin-7-yloxy)-acetic aci d nmet hyl  ester.
(1 - 3taporgedmd tROPsidye pusifipdh HiO-chaggatagraphy £hising with 4%
3- { 1Py Frr @R 3981 Yas Gpproxiaiaeelybobyslire nys-[Ridkjo= 514.1.
1, 2- dlhydro qui nolin-3- 15
yI] 1, 1 aﬁ?l% 4-di hydr o- 196- benzo[l 4] t hi azi n-7-yl ox
proplon de(I 39) O ON O—| o/ O(CHZ)ZCO\lHZ F
/ \ F [ c )
Thi azi né'_[]ﬁl W C&Péﬁ?gﬁ@&ﬁgg ﬂéaggo i hB& l%ﬁ%(d% ~tnolin-3
ex ayilt b1-Giossd epdihydno-d1 ‘epengo( 1 2 hipgin-7- }fllewlfa’@@é (utn
1 (2 cydopropyl -ethyl)-6-fluoro-| H benzo[d][1, 3] oxazin
2, 4-dione. To -‘ i of 47 (0.13 g, 0.59 muol)

|n THE was adged .026 gl Qs:@3y 20 Mol ) and the
sol uti orfya or 2 1-ad: RRIONHD t he sol ution

of the sog hhdhol at e sal t ed acryl am de
(0.042 g, mol ) and th sgﬁgt?’gﬁ was stirred at

RT overnight. ®The sol ution was concentrated in vacuo
and the residue partitioned between 1N HC and

The or ga‘n laGolptirsef 4848 20f) g, 845 (b, D@MI@@P&NM&@?@“C‘

e‘éa 19<Eld[ sBﬁﬁ?ﬁ Sﬁi}dyﬁt&zug/dhﬁdreﬁlfbyyl&tﬁ&ate (0.12 g, 0.54mmol).

chr onat ogr a el utin 0

1-39 }Wﬁ?agﬂorwa uFp Hﬁﬁ *éeirg}lg}étdg /% o] mm&@%&%&i irf ¥heuo and

5d 4 tHe crudeqaogkat wisipurified by Si0, chromatography eluting with an acetone/hexane

I } ?g' en( goﬂtﬁgiggb QWﬁC@EIﬁ' ¥10)5006 deté@E)0 The Pyaficdsiyateria was dissolved
n

yi 1 e ol A s it i i v st

- sulofvermigtiear(d 0. V). oONMNEr Mﬂquiqzd[and theggachieniwes qtm;g dat39°Clor4h.

S@;fg% reaglc!ﬁll WisTohdchi#dted afdDCRE (50 mLA waoddded. OTheGtispéfision was

él? o) ;99\5“ edaa,ﬁ(:ﬁﬁ fg;g? H%a @lhergf\ CMagrEaOlecrﬂ‘c) affokd 5, m@@ﬁ gglded

N-t ent - butyl - chl or osul f onyl carbamate (0.12 g,
0. 54mmoExample 18

N-{ 3-[(S)—5-tert—Butyl-1-(4-ﬂuoro-benzyl)—4-hydr0xy'—2voxo-2,5—dihydro-lH-
pyrrol-3-yl]-1,1-dioxo-1,4-dihydro- 128-benzo[1,4}thiazin-7-yl}-methanesulfonamide
(11-8) |




The reaction mxture was stirred overnight at RT and
the solvent renmpved in vacuo and 10 the crude product
was purified by Si02 chromatography eluting with an
acet one/ hexane gradi ent containing 0.5% HCO2H (10-50%
acet one). The purified materi al74vas di ssolved in

DCM MeOH (3:1) and TFA (2 nl) was added. The reaction
was stirred at_ RT %éerni ght a4 1 of water was -

added and t heg"r iOh was stir C for
The reacti ogmnmrﬂa‘t ed ang ﬁ (50 n) wa R'ﬂNVCO't'B“
added. The Suspension Kas lrogonHcat ed and the sdtBi“d

was filterédd apd air drled t kol gk B2adre 46
'Exanpl e 18 50b: R = H HHSZ:R = CH,4-F-C{H,

N-13-[(S)-5-tent- ButyI-I-(4 fl uoro- benzyl) 4 hydr oxy- 2
- 0X0- 2, 5-di hydro-| H NO
pyrrgl |3§o¥|] *ﬁ 1-di Ioxo-1,4 di hydr bBul | [1, 4] thia
zin-7-y metshangsu t-Hud o BN Nz 0~% pO
N2 / \ [ ) NlR‘%dt Bu Nb@ZCH%tept ROQDCH
step t-RU 49 50a: R=M¢ 3 52a: R =H step 2.,s0b: R =H -
52b: R = CH2-4-F-CoH4 NO t-Du 50b + 52b step 30
t-BuOSC_k t [ R H %g FORHO[ / [ step 6 E-
54a: R=NC2 1 54Db: Rg\H2 SStsBEJGN1~H-8 R=
NHSO2Me step. 7 (7T~ 2¥ benzo[I_,_—Alg azﬂlﬂh 3-yl)
-acetic agisd etdpp Q‘ ol (49) was [Prgpg

described in in stef 2 of exanple s%p'except et%’%e
chloro acetocetate \%&gl aced wwth nethyl chloro
acetoacetate. 5 step a mxture of acetone (250
m.) and THE (50 nlL) was added the 49 (5 g, 16.4 nmol)

and méw %—é génz})ﬁ%ﬂmlg 3-y-5h§cem: Hid byl YR (B9 Breplired as

descnbed in in step 2 of example 7 except ethyl chloro acetocetate was replaced with

methyl chloro acetoacetate.

5 step 1 - Ta a mixture of acetone (250 mL) and THF (50 mL) was added the 49 (5 g,
16.4 mmol) and HCO,H (7.6 g, 164 mmol). The mixture was cooled to 2 °C using an ice
bath and KMnOj (6.5g, 4lmmol) was added with vigorous stirring. No exotherm was
observed. The reaction was warmed to 10 °C and maintained there with an 8 °C water

~ bath. A slight exotherm was observed for approximately 30 min. The reaction was

10  warmed to RT over 1h, and stirred for an additional 2 h. The acetone and formic acid
were removed under reduced pressure. Water (200mL) and EtOAc (200 mL) were
added. The mixture was filtered and the solid was washed with water and EtOAc. The
filtrate was poured into a separatory funnel and the layers separated. The organic layer
was washed with 1M HCJ, saturated NaHCO3 and brine, dried (MgSOy), filtered and

15 evaporated. The product was purified by column chromatography on SiO; eluting with

- DCM/MeOH to afford 2.75 g (50%) of 50a:LCMS RT 2.26 min, [M+H].

step 2 - A solution of 50a (2.75 g, 9.22 mmol) in MeOH (28 mL) and 1N NaOH (28
- mL) was stirred at RT for 30 min. The methanol was removed under reduced pressure,
and the mixture was carefully acidified. The resulting solid was collected, washed with
20 water and EtOAc, and dried to afford 1.75 g (67%) of 50b: LCMS RT 2.11 min, does not

ionize.




bath and KMhO4 (6.5g, 41nmmopl) was added wi th vigorous
stirring. No exothermwas observed. The reaction was
warmed to 10 C and naintained there with an 8 C water
bath. A slight exotherm was observed for approximtely
30 nmin. The reaction was to warfed to RT over |h, and

stirred for an additional 2 h. The tone_and form.c
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O&%IL } ! the gl}aﬁﬁﬁ)}n{j e(lsdg 994’\@ 1’)@5‘1@ SfedVy £ R i Sfireighed at RT

pour e Into a s
f unrfet armsiéittoné Iy 5%5*&155?*&%%%1“%@06%@%1%&? ﬁsé.’fw%dr in EtOAc (100
Was mBr i@ oviainio phisk Hﬂ wasBal witla NaOHHTDEm Bh tribe {14@ mL), and dried
dri e(?v[&gs%gﬁ?gé solykhd ~f£ [ &5v3 thde? rRUARYEALE 1o aFIRd B OEEDY) of

y col um _chr omat ography on Si 02 eluting
wi 1 H2bOEHREBA B M- 2. 75 g (509 of 50a: LCI\/B RT

2.26 min, [MHL. step 2 - A solution of 50a gL

9. 22 matep 4i- o Ms@ktigrog 500 Y0. Widang, R3Nampel] gl 52 91%f§g 0.35
sti %&Gl) DR (@13 Radidded DbE (DBLNBRGI35WaG 0N eThe/mikture was
under r essure X

a8 gprpdes Rirke T gatiet iy BT Gl Sy bR AR (¥ mL)
W t mﬁ@rmtc@baa rvals Bested with huine driecMaSOak ﬁh?rsd indz%ya@mted to
( 67"@&?09{0 59#(10@@@9‘3&@\421{1‘@6@ midlg@sH)0t  ioni ze. -75-

0 a solution of 52a (1.0 g 4.5 mmol) in

DC'V' (50 nt Y s % )m IPA(IO mL) was added
4-f 1 uor P&eH g RT
was sediuny mbatomdmo ?‘b‘iﬂg:@ SH‘ mfna %‘0{’ P‘%‘Q‘fgmsé“ﬁﬁ at

90| QveMiiish N?r@ﬂdtot INEHAl (20 wild. Thé resubingsolidkWwas ¢odiecterdy washed
M o o

adai I f 04 shlhed with
S RS I e
vas asdidutheidried (MeSRAdiiteredppd ﬁl}_e)solvmtf YAPOTHES uHE?r redyced pressure.
dr i edsolidMaSENMkcted i 6m THEM Makanwasa fordrd.08fdg uﬁ%ﬁ of 5 LEMS RT 2.68
pressur I% afford 0.73 g (55% of 52b: LCM5 RT 2.75
Nﬁﬁﬂ step 4 - To a solution of 50b (0.104 ny,

O 35 I 5 b 0.100
%) \Namsnz ) anﬂ 2 m@‘&ﬂ“%%g (%Qg%,qm oﬂ#apdx%e& fiabsolute

was RtQHSMb m’[ﬂ,chndtactﬂ'iteﬁ ®andytNicksb(lrabh spwp@suprp\;npﬂtera was added The
. m) rea%ﬁgn ﬁ%si(rvﬁg g'ﬁ“fée t:trﬁrg&l YAt hero épr-hlEﬂEa n whhigided gaditetnoved three
ha dri ed
End teveipahamediie s PGS 555"8%( &8%@594?*’05%‘ IR g mixeure
3. 66wagifieref Mdhe saltempwss rembeednrslgsisdues eimesphag tq gfopd0.41 g
Iy dded di
n t@%ﬁfo{%‘g. L(il\é[gRll'B%Z’GﬁQ [M-Hjwas added sodium

0.88 mml ). The reaction

1 S84 I 8 s

into I N2
col l2@ euethmsﬂ@nylwmondomot)an@ﬂ RenohoateRded 4ndche ixgure stirred
col |26t €4yr 1 HIErR MU SwisAiafiedAShWASIHEL and the praduictivas extracted

bri ne, S04), filter
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evaporated under reduced pressure to afford 7.0 g (90%) of 56b which was taken directly

20 into the next step.

step 2 - To a solution of the hydrazone 56b (3.97 g, 20.5 mmol) in EtOAc (100 mL)
was added pyridine (1.6 g, 20.5 mmol) followed by ethyl chloroformate (1.96 mL, 20.5
| mmo}). After stirring at RT for 1 h, the reaction mixture was filtered. The filtrate was
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15 Et OAc/ hexanes to afford 0.052 g (12% of 58: LCMS

RT 3.5 mn, [MH . step 5 - To a solution of 58 (100

ng,

0.20 nmol) in THE (1 nL.) was added NaH (25 ng,

0.61 mmol ). The reaction m xture was heated at refl ux

for

30 mn, quenched wth satw®t-ed aqueous NH4Cl and

extracted into Et OAc (2x). The conbi ned organics were
dried (Na2SO4), filtered and the sol vent was r&#Bved
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and water. i um hydr oxi de 5 nonohydrate was

di ssol ved ¥ nmL of water and added to the fl ask

with stirring. The flask was equi pped with a

condenseg. 4 DeALedotic 83 Geli9l esier (60a, 5.0,
“Afte Eeal%m?ﬁrgmgﬁl %ﬁhea or ethges rtba dg
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4 s 49 ngTMdFﬂ widifiksolved in 85 mL of water and added to the flask with stirring. The
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flask was equipped with a condenser and the mixture was heated at 85° C for 2 h. After

cooling, the THE and MeOH were evaporated, EtOAc was added, and the organic and
aqueous layers were separated. The aqueous layer was acidified to pH 4 with 1M HCl and

" extracted with EtOAc. The organic layer was dried (Na,SO,), filtered and concentrated to
give 4.0 g (87%) of 2-amino-5-methyl thiophene-3-carboxylic acid (60b) which was used

without purification: ms [M~H]=156.

step 2 - A suspension of 60b (4.0 g, 25.5 mmol) and dioxane (65 mL) was cooled to
5° C. Phosgene (22.5 mL of a 20% solution in toluene, 45.9 mmol) was added dropwise
through a septum. The flask was equipped with a condenser and the mixture was
refluxed for 4 h. After cooling the solvents were evaporated in vacuo toafford 5.0 g
(100%) of 6-methyl-1H-thieno[2,3-d][1,3]oxazine-2,4-dione (61a) which was used
without purification: ms {M-H]=182. |

step 3 - Sodium hydride (1.5 g of 2 60% dispersion in mineral oil, 37.5 mmol) was
suspended in DMF (50 mL) in a 250 mL round-bottom flask equipped with a stir bar,
and cooled to 0° C and maintained under a nitrogen atmosphere. A solution of 61a (4.6
g', 25 mmol) dissolved in DMF (50 mL) was added dropwise through a septum. The flask
was removed from the ice bath and the mixture was stirred at RT for 30 m. The reaction
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(60b) which was used w thout purification: ns

[ M H =156. step 2 - A suspensiefi9of 60b (4 0 g 25.5
mmol ). and di oxane (65 nL) was cooled to

Phostgesrelqdag 16° Gandofbrampgughybi-fupwrbanpene 63- Zf?elﬁb 30g5me) was
mm hﬂdé&ﬁﬁr@ﬂﬁﬂﬁ sEBRWTBESlask WisQuigbved fﬁﬂpthld iBe bathand theskixture was

t%g dﬂ?ﬁdfo}’\ﬁ {1 hI‘he A?atcp 91? w%s au%qxt'm%l? @ %ct;c’f_’twlce with

UXG ven
ev aﬁe@é@a defed N2 SR dltersd aflql ewn&ersrasfdg A seh@wapr@ﬁpmted from the

6 MethA¢ by ddditin@N B3 a8d Héxahéh 1B f0ra 2 04 %ﬂofm(@ﬁmcﬁﬁﬂ@):yl) -6-

\;\?Ieghghvﬁﬁgu%%%n{z# %Jhpgt xa?#{ §f4 S%Fé %q%)o@‘géf sper 5 on in
e Ssehd A Hﬁ-%ﬁ%h’f‘%‘ﬁ’%ﬁy SRERGE A ety mheDspe FHE 05

 bar mI20 Thefksk oot pogddovith agamtheselitierawmadoled thdl Caand of potassium
. nit F Qggﬁhd@( Nt €M sBiuidh t T198) Ws 28dA. (The Riixtlhe waPstirred at RT

okt b okt i 9 e R 1

bat ﬁllaﬂiﬂz stk]e[ 158} ostazine 2 aorst(iL 16l 1atmiR®l)f She @action watisred at RT
r eaﬁh&é}g %ozx%verlﬁ%ﬁt G lrt%@tx&rﬂwa&@;@e&héﬁﬁ& addm HCO;I—I éo .5 mL) and

brofonE eld “Wath Et;0.

zene
R EROLS B et 1aed SR st recipia Wﬂg@t%ﬂﬁe{?‘%
t he The mobiet hqunmavas tomcaritretedreed presipitsted soliddvasagaiefilfersd azd washed

b A8 B C’Itﬂlsoﬁ}oé@?sswﬁ 6 bk Qgdife & MOEH 4N rhifd95%) of 62 which was
extracte ﬁﬂq‘%\ﬁfﬂ rired (Na2SO4), filtered

and g P?%Hr '&‘“MR Yo precipitated from t he 5
Et OAc by addition of Et20 and hexanes to afford
(41% oﬁ_g]__('ﬂo”qgmngmb@ﬁg%/%%@g 1.24 mmol) and absolute EtOH 10 mL)

et fyd addel smlgggm 7, Rlimal) SXPRNHEI20.8 nili) andthe 6&blring mixture

chaﬁ%eﬁi\%}?ﬂr‘i’x g 3:5@? Oilnﬁ%%oﬁ_yﬁ%‘%l ?’}i@ %@?0 mnﬁ'_ ach of

3ph e EfQscsAadviE# e g@ed w hfleskgBhe miere st irredint Rb Sor Se"efal min,

C Oghﬁéiedl &r&skhQM°pindnﬁé pﬁswaumd wltmv@mpdﬁwmomtmcorhe

a S ution

sti %1@8& was cpheept 6at?c[_| I;'gdi V\@lvedam %@A% %&? q]ﬁgé(& %ﬁ) t}%%lgh CELITE The

addBlrataovas dvaaheémmlsmra@ed@enm NaBlGst waper- aa}filbnne "The extracts were

t hi ghel @rqa%coib cb?cknﬁit@ok&ﬁﬂ tﬁ_&u&xe@-vdt}thah{(llbﬂlﬁr raffoid 208 mg (35%) of
- MmD reactgl | rgon

Bkt whith w8 e Bol B phi Bl g By %a“dfdﬁsnzg .gm H

(0.5 rrL) and Et20 (13 ni). was added. e re | g)cooledm

preci pi faS Trasuspantign efl-ZHd0%ument e W"t
ot graT whi 4fided salid DMAP (EBhg, 8148 anraci)l ayd MESCDiCﬂ &6761;1« 8.86 imgnol) was

msacﬁd%ﬁ'd 1Jettﬁrro @1 £ tu‘P@SﬂFeq'ealfﬁo%Eﬁnﬁteggt {!] H‘I’o?BO min, The

process S repeate

ce _.agaln to
of ‘Bzidipf was evaporateiand gﬁ paﬁtlﬁqnteg g thg %ﬁgrargd SM%I The
oM SfgaBd Ryersiae prafhed with vwates arslrived, driedofNagSD,{,6B6redgnd

1. 24 % rem

Sh (?ollzz? %}eciar}”‘ie}pég%% T'l%@ ﬁnoe%dex@]rgn HH)O/ ml-ﬁgéﬁ/itf ]g qe an .
C heuRdesTaTHigr FokPulveisl S BroRct dPF G SBRE efHs AT gpract
coofrbmghe dilka wiHhQBRRMsOBYROHraati ek ahdioh@ondentratedy Tife residue was

dissolved in THF (2 mL) and a solution of NaOH (40 mg in 1 mL of H,0) was added to
35 hydrolyze a portion of the crude reaction mixture which was bis-sulfonylated. The

solution was stirred at RT for 2 h, acidified with 1M HCI, extracted with EtOAc, dried

(Na,50,), filtered and concentrated. The residue was triturated with diethyl ether to



20 Et OAc and TEA were added to the flask. The m xture
was stirred at RT for several mn, filtered through
CELI TE, and the pad washed with several portions of
Et OAc. The filtrate was concentrated, redissolved in
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a portion of the crude reactlon m xture whi ch was
bi s-sul fonyl ated. The solution was stirred at RTOf r

2 h, acidifigg,wWith IM HOg extracted with Et U
dried ( C)4 ,sthlllter d d conggg rated. . T
resi due t I | bH-aiee vv||th dleth-yﬁl-—e't-her oI 8 -
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(1-74) as a yell ow powder: ns [ M+H] =562. Corrpounds

L s P R e
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| f
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- e e dsio THM@I i ofaliM Sjlutinn) waj adde@dEIpwiseRThe sitivepreMes stirred

at RT for 30 min. To the resulting solution was added 64b (464 mg, 1.68 mmol). The
reaction was stirred at RT under argon for 24 h. The reaction was quenched with 0.1 mL

25  of formic acid and 20 mL of Et,O was added. The precipitate which formed was filtered
and washed with Et;O to afford 415 mg (50%) of 65a: ms [M-H]=498.

step 4 - A flask was charged with 65a (400 mg, 0.8 mmol) and 2.0M ammonia in
MeOH (8 mL). The flask was purged thoroughly with argon. A quantity of Raney nickel
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step | eSNLO3 N SNlIs SOa SNO t R R 63 step 2
64a:. R = Hstep 4 65a: R" = NO 64b: R = CH24- RC6H4
65b: R'= NH2 step 5 1-75: R'= NHSO2Me
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thoroughly with argon. A quantity of Raney nickel -81-
was addednipte 22he flask with a pipette and the flask
was purged with hydrogen three tines. The reaction
was stirred at 15% unaeso,AChy dr qgengbg! | oon (glger ni ght .
Af ter pur gt -Hask—wth the~Ledct i on
m xture was filtered tsﬁ”l’bugh fle{tel{ paper and washed
with MOH and water. The solvents wgge evaporated and
IM HCI and Et OAc were added. 5 The | ayers were
separated and the organic | ayesp2vas dried (Na2SO4),
concent r at ed ando\\gﬂtur&@d BB o afford 75 ny

W

(20%9 of 65b in L1 Bout.. purddigatiion: _ ns
d susp n3|g%17'gf é%bb(;‘d’. 069 d,
(1.5 n) s added Y step 4

wnhydri de (64 > 1-@: B6 $@DMe;, and t He
reaction was fgeated at io refdx for 2 h, then
stirred at RT overnjght. The nmixt Hgsc:ek\/\/a&,.p@nt.i.an.ed

bet ween satNF&tedCdyueous NaHCO3 and Et OAc. e
organic layer was dried (Na2SO4), filtered

step 1 - To a solution of the sulfonyl isocyanate (1.35 g, 9.7 mmol} in MeCN (10
" 'mL) cooled to 0° C was added chloroethanol (0.65 mL, 9.74 mmol) in one portioq. The
reaction was stirred at 0° C for 30 min then at RT for an additional 1h. The MeCN
20 solution of 69 was used in the next reaction.

step 2 - To a solution of the I-22 (0.7g, 1.5 mmol) in MeCN (100 mL) was added
the solution of 69 from step 1 (1.5 mL), followed by N-methyl morpholine (0.44g, 4.4
mmol). The reaction was stirred at RT for 1h and heated to 50° C for 4h. The reaction
was diluted with EtOAc, and the organics washed with brine, dried (MgSQO4), and
25  concentrated under reduced pressure. The product was purified by $iO; chromatography



and concentrated. Preparative TLC plates were run in
10% MeOH/ DCM  The product was extracted fromthe
silica wth 10% MeOH/ DCM concentrated and triturated
with. Et20 to afford 13 ng (169 of 1-75: ns
[ M HL=546. 15 Exanple 22 Cl -S02- OOxRCI "
0|\CI step 1 H69 s E
| Spiesl pctpar g Rlnneo sl 047 (03 Y'Sze il o5,
SOZI\{NE-I{]k step 3 R R CH2-4-CoH4 1-65: R = SO= NJ
step 1 - To a solution of the sul fonyl isocyanate

(1.35 g, te Zmbmubmoﬂ\tbﬁl\dohé@ 0108 IS EPInETiHE (200N widsdded a

added 4 [y i o

oSt SIS0, Dol T e BBt

t herC ata sated wibe foml Glel gpaleds pred them thepleentrremoyesl lgrtslleme#'éwd pressure.

of GEhRH uﬁ&&ré \Bast ﬁﬁafbg) pr@m¢mn) §tseRitR a Csl@linn and a linear
EH

sol L%h@@ ace“frﬁté ’?%‘Eﬁtfﬁ qré) %éb% Orf%? %—,d k}QT M? %’!5; l?gr:g QolHed and 2

foI | NowerD- Bite Niefak/BEAM mﬁpﬁdpuaﬁ@d(%m& .8%) of SRT 2.93 min,
The[q@ tion was stirred at RT for 1h and heatedto 50
C for 4h Thereactlon was diluted with Et QAc, and

the organ Iva@gJ;?gregAJu&my% ﬁfethoqrde&ﬁbM%b ex@6diRthylamine

8ncent ced ress
puri Warséﬂﬂ%f?d by prdiging ﬁ%&%fl %) QFIu?f ﬁrﬁ%ﬁ%wm [M-H].
- acet one/ HCO2H hexanes to afford O 57g (629% of 1-57:
LCVS RT E2a®gleadn, [MH. step 3 - To a solution of
1-57 (0.050 g, 0.08 nml) in THE (20 n) was added a

sol uti o moraun@tmwrmmnwh}@rms o- xﬁm’micy)mﬂﬂki)vl THEITe 1, 4
reac ube forl6

h, ‘{ib d@%rw‘%e&z?a[;\%ﬂ‘h?%mgﬁ@ e déﬂt}l@nzggedﬁ%gder reduced
pressure. The crude m xture HLC
(Horizon): Sflrst vvltlg a 20 LI ngar 5-80%
acetonitri Lfg”.\;adl 4" oy
with a sill ol um a I near VE
gradi ent t%ff7fmgccﬂg6cﬂgﬁ=(9 8% of do,ﬁ*z LCMS RT 2.93
‘m n, Slcp“: 71b: R = CO;Me 72

03 CC 710 n - Cihr 1“"‘”
siep 4 ool 7101 R = CH,0Me "'-s’
oH
R = CH,4-F-CH, m(
N"Y0

R
15
-. step 1 - Benzothiazole-6-carboxylic acid (71, 5.0 g, 27.93 mmol) was dissolved in
DCM (96 mL) and MeOH (32 mL) and cooled to 0°C. A solution of trimethylsilyl-
diazomethane (28mL, 2.0M in hexane) was added dropwise and the resulting solution
was gradually warmed to RT and stirred overnight. The reaction was quenched slowly by
20 careful addition of HOAc (2 mL) and stirred for 30 min. The solution was concentrated,
" diluted with EtOAc and washed with saturated NaHCO; solution. The organic extracts
were dried (Na,SO,), filtered and concentrated in vacuo. The crude residue was purified
by SiO; chromatographed eluting with 15% EtOAc/hexane to afford 4.44 g (82%) of 71b
as a white solid: 'H NMR (300MHz , CDCls): 9.15 (s, 1H), 8.68 (m, 1H), 8.16 (m, 2H),
25 3.97 (s, 3H). '



[MH. to step 4 - 1-65 was prepared by the nethod
described in step 2 except dinethylam ne was repl aced
by pyrrolidine to afford 0.6 ng (1.23% of 1-65: LCMS
RT 3.08 min, [MH . Exanple 23

6- FI uoro I-(4 f 1 uor o- benzyl ) - 4= $3/dr oxy- 3- ( 7- net hoxynet
hyl -1, 1-di.0

di hydr o%xlgje‘hsfb stipnof 71h A%t ®e3-9) rﬁlm(illlk q%Pﬁo {4nty copledto -
(1-88L v@/@ddedﬁr@u\nseFDISALfl}L(lO rgL,g}.t@.ﬂ) ingDE M%ncﬂ theresulting solution
~St @i gk wﬁmed@%ﬂ" aﬁm&re@@érhlghﬂ e rBcorGoBMEe ¥as chBled to
2: gg" é %Hy ﬁ.lenc h~adagle§(67 saalmlrrp P.(%?SZ'&H'I ta@te%o %Stll’t@d
B [ for 1\h. Fhe solutiog wapthricd xtireted wish DCM and the combined organic extracts
Be nz:extefalnea 9&@5@0%{%& icOncetdled if Lacuo SIHR cgide 2ekidh3 was

and€ %ggﬁtgwg dgortse BAeIg%?g%m is%gr&)cf h%gzgh %%r@ 360 HEXGI%;) of
di aZbrret ielle (iGHY): 'H. P@W.(wowgyza@c%@%@dg@ BPB (s =84

and . §1.96 @5 wil1h,i7g (8811, | ©8.4, WABZ Y 48482y, war med to RT
and stirred overnight. The reaction was quenched

EJ[ ow 'y oﬁ#&?o&&é{ £d-thig %ﬁﬂ'ﬁ&d AN e HGs. és%nmei) @py (133g, .02

irre t
i | ) A (L) s AT £ PSR SRR PRI 105
sol gl aitolICWIdanil). Thd reardting solnor wey grathallna@sedto RT and

AR Ler%ldovﬁ%g,g hC ARG gﬁ%%ﬁrﬂ»ﬂ AHACUE col e Rd 35mddgraphed on
 Ef ClpHisianiith o Epphersae b Loy Shrioky) B30 ain oo
§:0| 71 astuHi bR %M(aommsmcmg 1%0 &, 1H)4§.10 &, 8L Iﬁ\g 5Hz),
) 7 o8adu(fl 1%?‘%;:) 75?(1@{ 2, S5 B 8 831, 6§tsem?-

a sol u ron’ of and )

cooled to . 73C.wa DL BA
1 oM i mévwml%%q E?ﬁ m%‘%’ﬁ”“iﬁﬁ“tﬁ‘% %ﬁ“wﬁ & m&aa‘ﬁ gk 1
war obClatdo sltmnef sidium ewthowide £1.gml, 0.FMdn methep P'é fyas

m X Ii}bg%m\é\’afhé:x‘eﬂh @itk Jofutiofl wls sterdbethiglit A RANTRertastioh migture was
saturated so

um,t artr,at
57 g DA bR B PRI L oM e e
Wi t lﬁprl@Mdairtédt(hbzsébhﬂtered anst epapAngrated i wasHato afford 308 mg (91%) of
71e as a tan oil: *H NMR (300MHz , CDCl3): 8.99 (s, 1H), 8.10 (d, 1H, ] = 8.4 Hz), 7.94

(m, 1H), 7.47 (dd, 1H, ] = 8.4 Hz, 1.7 Hz), 4.60 (s, 2H), 3.42 (s, 3H).

step 5 - To a solution of 71e (308 mg, 1.676 mmol) and FtOH (5 mL) was added
25 freshly powdered KOH (228 mg, 4.071 mmol). The solution was heated at reflux
overnight. The solution was cooled to 0° C and 4-chloro-acetoaceticacid methyl ester (220
pL, 1.900 mmol) was added dropwise via syringe. The resulting solution was gradually
warmed to RT and stirred overnight. The reaction mixture was concentrated, diluted with
EtOAc, and washed with 1N HCl and brine. The organic extracts were dried (Na,S04)
30 and concentrated in vacuo. The crude product was purified by $iO; chromatography
eluting with a EtOAc/hexane gradient (1% to 5% EtOAc) to afford 266 img (60%) of 72 as
a colorless oil which solidified on standing (60%}: 'H NMR (300MHz , CDCls): 10.61 (s,
1H),7.19 (4, 1H = 1.8Hz),7.09 (dd, 1H,]=6.1 Hz, 1.9 Hz), 6.86 {d, 1H, ] = 8.1 Hz),
4.71 (s, 1H), 4.35 (s, 2H), 3.72 (_s, 3H), 3.41 (s, 2H), 3.37 (s, 3H).

35 step 6 - The thiazine ester 72 was oxidized with KMnO, as described in step 1 of
example 18 to afford 73: ms [M+H]=298, [M-H]=296. '




were dried (Na2SO4), filtered and concentrated in

vacuo. The crude residue was chromatographed on Si 02
eluting with 35% Et OAc/ hexane to afford 100 ng (610/0)
of 71c as a yellowoil (61%: "H NVR (300MHz, CDC13):
895(3 | H), 807(d 1Hj =84 Hz), 7.96 (s, IH),

7 47 steg]7H T}Je 8? eg%i 18? Ff&,”f aB? )737&:%5 ?g&%l out as}_t%scgéed in emeple 2to
mmla)ffor‘tBﬁ&ﬂ(lﬂﬂ\@G‘lkSM, P2-Hjma%) and DCM (4 m.) was

added dropw se a solution of triphenyl phosphine (1.05

g, 4.0Exam®le)24in DCM (4 nlL). The resulting solution

was gradual.ly warned to RT and stirred overnight. The

crude reaqtj. QH)XH]IX‘!L&{ ﬁn‘!\@ﬁé SR E R hRLAS-ANG- hydroxy-6-methyl-5-

chro eluting with a Et QAc/ hexane
gradf r@ﬁggl(}?% ) to afford 430 ng (51% of 1s

71d as white SO|Id H NI\/R (300MHz, CDCI 3): %020(5,

1H), 8.10 (d, 1H j = . 7.99(d, 1H,

), 7.55(1H, 5Hz 1. )4 65(3 2H) 5,

sol uti on o ;430 %lljz 3 Mo oh )
was coolM 0C and ahﬂs QN of S et |

(7.5 m, O S'M in methanol) Was added romvl se. The

resulting solution was sti rred overm ght .at RT. The
reacti on n’xture was 20 % d, di | ut®d With

Et OAc and neutralized WPHT “The organi c | ayer

was separated, dried (Na2SO4), flltered and

concent rmp_edﬁwomRE)ﬂaisMrgédmm@Z@Q.ll%ﬁ rofnol)atrethane (1.08

8 1 2%? m(?ﬁ(!vl) andH’(M{P(lb %Q,(?M'ke re%%)as h&té2%0 68° C #ER.5 b at which

j = tgnezlt’hﬂitarting-p'lq_&r al u@z %esta?lg Y EL&) lge %dttleg, co:§p.§1nen§st%er5é removed
50 - ifeado S&ﬂ"Gibanhnemlﬁera?me) #1808e purplelre$d6: warphititignes! iEr@en toluene
TH)O vibs r@ﬂgﬁg (l&ﬁntfﬁﬁ”oﬁlm erR G qitdds fa &aﬁ@nracted with

L, L ot Bh s ULt i 15
4- c HFefbpeidtte homlight yeilaW|sdxdrbCh§$IR'léb?5emU( P¥IEH].L, 1.900
mmol ) was added dropw se via syringe. The resul ting

sol uti o ﬂs THE Bkl 2)6-divee 768 §4060n KD rAMdl) Sak weighkd into a 50 mL 1-

R e

" The atngwhere ans NeHdB&mgek mmgl 60% disanioniy maueraiod) was added in one
C on %%&‘idrﬁl’ﬂ{é réabtiotP@bk@ure WHEstieded 6& 20"eig Wbrer Wikieh i@d)u’m)ﬂ beehide (302

gr ad’?gé t“(’:r?“ri ¥ o(%&; %%%%5%'#{1 }5@?38%%8/(‘?‘@% lght The

72 aeaction wo then ewsschsd withhyas (3 mw,dsrlfrue'é inger WW‘%" then loaded
(265 O%rectlyhb BAIST, (3R HAI fdeXd Wi} 209% Qt(ﬁﬁc_lﬁérarlles;ll_.lid)affgﬁigml_lzn)lg (73%) of
6’%%%5 aﬂﬁn"“’"ﬁ Ig"z‘%s ﬁ?;’%"ﬁgi’t‘lﬁé J 1), 4. 35 (s, 2H)

3 72 (s H) s
The thi éﬁlﬁeTe§F@Pt1Wf\Ké§F?9dﬁ$j Pzﬁédnwlsa:? (&R S 4 ol and THF
des¢3.5 bl wanadded n dneqlorti i (25 Mg 0t66 rabl) mals ihdn added in one

O%g&%ﬁ A%%} filk e?ﬁ@uon o?fﬂ]'z sé’Jsﬂgd Z flask- Qgs fﬁfé@%mﬂmondenser,

descr| I n_exanp tll
2o 219 hested tQ_S uﬁgerfamg pﬂmospgqg_ T{Aemepﬁtmn v@eg.lbsequen 4 momtored
by LCMS. When 76b was not longer detectable by hplc the reaction was cooled to RT

and glacial HOAc (500 mL) and 1 N HCI (5.0 mL) were added sequentially. The aqueous
phase was then extracted with Et;0 (3 x 50 mL). The combined organic phases were dried
(Na,SOy), filtered and concentrated. The crude was then purified by Si0,




Exanpl e 24

3-(1, 1- D oxo-1, 4-di hydro- U, 6-benzo[ 1, 4]thiazin-3-yl)-4
- hydr oxy- 6-nmet hyl -5- s phenyl -1 H pyridin-2-one(l11-1)
O-,0 HRP~R PhtH MI1(CZEt [ iMe 75 76a: R =H
H -1 76b: R = (CH2)2CHI\/E2 step-8&5- A 100 nL RB flask
was charged with 75 (2.5 g, 12.6 mmpl), urethane 08
g, domatogaiphy dntingRGH1EEIOR hetane grafient (8349 %ﬁ{%ﬁ)s‘o afford 61 mg
heat 89y @ 199 aCa feébow3erti-$088: MAMTRT 284 i, {MeHRt ar ti ng
mat eri al undet ectabl e by TLC. The vol atil es conponents
were re ?i in vacuo (80C bath tenperature) and
.the pur ssi due was partitioned between tol uene

(100 rrL and wat er Wi t ni cati on. The
aqueous !leaafétwf\/sefé‘ @&E?taﬁgi%t%ﬁaflﬂyds%?mc (3 x 100 n).
The corrbl ned organl c phases were concentrated to

s alvZQiodispizkerI@A as a | i ght yell ow sol i d:
LCI\/BRT195 nin, [MH] step 2 - The
oxazi ne- 2, 6- dlone 76a (406 nmg, 2 mol ) was i ghed
into a 50 FL 1- éérpeck N Kk and dis DVA (20

m.). The gt ai &g unger
at nosphere MH ('8 , 0% di sprsPon in

mneral oil) was added Yn ong (cpéfgfgngon The -@ i on
m xture wgs stirred for¥20 rmcrc{aﬁter which is

brom de Zga:8:2 Mol ) was added and thegzresulting
m xture BeE-adia4-8Q@gi,over ni ght. The reaction was
t hen quenched with water (2 rL), stirred for 20

m nut es at he

stepl oToa Jcl 19 ﬁnﬁl)ﬁ:@TﬁF@?@&) naintained
o Ty eRder N:fatmm@berayafaa ggﬁ/ﬁ%’% LS G104 ridmo);
'[ M Ehd p-Fu6Rbéh laﬁﬂleé(B §,Cﬂ4uﬁinﬁh asd thi’ﬁbxt@xgejlstmgd atgp03 € overnight. The

XNd é%fdi“ﬁ" \gaﬁs SO in an%%ﬁaqﬁ)%%l g%@l‘aua—xlfﬁ Elﬁ’ﬁﬁ 51-1 QO a\ﬁ§) and water

e honly van g drapmag vasggion FAis<L T TAFF v} SR BERT foran
subgjalaend b hfahasdﬂumaae fm—lFtveiﬂ ewipbiated. Tbé tegidud enurens @lution was

r2 g ag{)]t? ScEto\%g e(fl%rﬁig%\gﬁc N8 wad adted ARG hﬁ%&hﬁ stirring. The

ue noni ored b
vvas resolting bﬁg@ger@ggsggpcggp yasbsyrqq prerpught, ﬁ%é %q,?\ﬁvl}ered a%’ washed

POhGA cbfioilamaiiits JIFBOIthén iEoerané. ST slid wastltied ifvaae to afford

sgtf’ﬁt?ﬁs% ?”ﬁfgﬁdvﬁ ﬂ“&”tz'oa'( |3yx EB%‘L‘?“G%Z conbi ned
O BPES e fos e D
. chr afRé Ed’raﬂm/coeleﬂtd) ofC, wiats hdded Brapiviseiphassare (§maleli28%solution in
( 25 tcﬁge Ef‘h%g?.mgﬁ’wg Jlgwed ﬁ:]stﬁrg) RT §digial Thd phokgar was
20 evaporated and EtOAc/hexane (10 mL2 1:4) was alzliderg mtf'n_lwgorous stirring. Stirring was
continued overnight and the resulting solid was filtered, washed with hexane, air dried

| .. and recrysta.lhzed from hexanef/EtOAc to afford 0.467 g (85%) of 22.

w¥s- 2l

N—al lation

@fx O

R= CH,—4 F -3-Me-CgH,



Exanpl e 25 Preparation of N-substituted isatoic
anhydrides 5 A. copper-catalyzed displacenment 22 F (
F CO2H step 2 PhMe/dioxane step 1 F o Cto RT 78a: R
= Br 22 78b: R = NHCH2-4-F-C6H4 step 1 - To a stirred
solution of 78a (5g, 22.8mmol)-8n THE (47m)
mai ntai ned under a N2 atnosphere was added K2CO3 (9.4
g, 68. fnfrwirpisatioBrhydddoG9P.6513. Immeb Wes dissglygd in anhydrous N,N-
|ot f&MﬁEP@rﬁ%&ZxMid@ pieRLY @h&olu%ﬂn Uﬁ?t.)sltﬂ“rea Reddrbe Nghttﬁdtpﬁkire and NaH
sti e 1.0 ct

T e do e R G i e LR ﬂ%ﬂ"‘}’%ﬁ‘é’ﬁﬁ‘% (e irrd
an dfowl\@ win ardzhen 4-flugre-3anetbbenzy prpmice (0. % g 48 FFB‘H was added.
fggﬁﬁé reacli Pﬁw@i B@atéﬂ@o Y& 5t 2 h,[cB6ledio HIT ahdtheR h an ice bath. The cold
addi tipna

e S Bl g 5 e N 0 AR S
6 N mact(eQ vierl ithRetsO/EH N 100 whivThe comnbined 4thes selydons were washed
St | ffch %er (BOSnL) |ewitbd Nﬁmhﬁhﬁéroﬁﬁnﬁﬁd SNAFB®R)UTIee exBacts were

15 é&{r?% an e%%ﬁg( ‘i%‘tﬁf gﬂﬁ Eah leltthelf)@ %t%m@ﬁﬁ%g vacuum
mol qltmbdvtasﬁ@rﬂl Whmig (909)af 80:res (Ml 5 ?@P %I\@% (308Md42 BMSO~d6) 7.84

d bppr (6, 44, I‘“?EQBHZ)§PBJJ1§15n@(ﬂmfIH)7ﬁ1h (nﬁn%ﬂ@,am)kﬁ@frpgmlt OHB dd,
i O sphere and cool e 0
ﬁgthggéapﬁ(ggmﬁ ﬂﬂﬁbsg gP(S m., 20% solution in
toluene) The sol ution s allowed to stir 4o RT

overni ght. The phosgene w

Et OAc/ hexane (10 ni,
stirring. Stirring wa

resulting solid was fllteHed washed w th xane, air
dried and recrystallizeg from hexane/ %ts@ afford
0.467 g (85% of 22. B. Nalkylation FN F\ OR

79 81 R = CH2-4-F-3-Me-C6H3 -86- 6-fluoroisatoic

. 22 Egg: I&u@ q({gl%t%.g ﬁ@%ﬂ?ﬁ%@gw gn% &V@ rgblﬁ%% &‘l lvlchlrﬁ anh?'drous DMA
reas(8stl) The sq]utdmrqutm@ sphgre]afN g, 1.82 mmol,
3. %mem&@ﬁ{on%aap&g waBadded. nTlEEQ‘th:ur@Wh@stm& fc&ddeﬂn and
Th % 1t10n dl\il.l\%shyﬁn {0912%6 g, 1.65 mmol) was added followed by a solution of 4-
(bromomethyl)pyridine hydrobromide (0.46 g, 1.82 mmol) and DMA (10 mL). The
reaction was heated to 70° C for 3 h, cooled to room temperature and finally in an ice
20 bath. The reaction mixture was poured into a cold saturated NHClI solution (150 mL)
and thrice extracted with EtOAc (75 mL). The combined organic layers were washed
with water (40 mL), brine. The solution was dried (Na,50.), filtered and evaporated to
afford a solid which was dried in a vacuum then triturated with Et;O/hexane (1:2) to

afford 300 mg (66%) of 81: ms [M+H]"=273.

25 Example 26

HCV NS5B RNA Polymerase Activity

Al

The enzymatic activity of HCV NS5B570n-BK is measured as incorporation of
radiolabeled nucleotide monophosphates into acid insoluble RNA products.
Unincorporated radiolabel substrate is removed by filtration and scintillant is added to

30 the washed and dried filter plate containing radiolabeled RNA product. The light emitted



for 10 mn and then 4-fluoro-3-nethyl benzyl brom de
(0.74 g, 3.64 mmvpl) was added. 5 The reaction was
heated to 70 C for 2 h, cooled to RT, and then in an
ice bath. The cold reaction mxture was poured into a
col d saturated NHACL solution (100 nL) and extracted

twi Chy e b dintfiag V\E %xo(ﬂiqg W drowl h?g%&ﬁ:bﬁ&& gg{epﬁgd JNSSBS?On—

soI u wat er turate

g %FF‘U#"%B '&FFF"@EF“(“I\IaZSOZL) The extracts were
flltred and_evaporated and the solid was triturated
wi t h 10%EDb trimmeinbistidinetageed BV palymrisederivedfrdro HCV BK strain,

900ngenbHPIb @iS5867 Onfmil)[HcM]fhms 303 amlﬂouua d@l@g&wzthe C-terminus relative
D¥qugr$g fu]ﬂﬁflgtzlh Iﬁ,}&?gﬁ(m}ﬁ%e g‘ldglgplbl'ﬂflﬁd (frfﬁ‘ )J &ah strajn 81&51 The construct

5. 22copipgihe cgf;mg 2qRBCpPHCE BK styin amigs agdepidges 292 IN2999

81 Gfgehﬂﬁﬂﬁlc&adi@i BuritiEe WSBS@ dbvBstrefn 3f §Ta pr@ﬁld@f‘&ﬂresszon cassette
was di s us

sol ut?’s nse‘\}%s st ?rlsrmelgx %5?“ %{A Rfﬁsrg’fi%ﬁ% Q'Pi')grs & *ﬁ"d’sﬁﬁEPFd in E. coli
(0. oarg cglonips gp mﬂwlﬂted agbgerwnopesnighin 10 k ofil ersifigibrash (Yartoff and
Was I&@!ﬂﬂﬁkupﬂhﬁ:eﬁﬂe&l {with QOU\@@mitalnr @i ht7° &0 PRItEIn @stession is induced

' agglet ' J?IPO%P Pmbllwnlso -ifD( ﬁxog? Lz(gpyranomée m&a wigh optical

(br dhsﬁmsmcyﬁmpm bS ngnai b5l bwiztid thegulagre ds than @pubpad) fpr 16- to

and 1Bkt (zi&: mS)SBsfﬂﬁ&:K fs%@ﬁfii:dlﬁ hoa% éh@a,t @sﬁiné Dthf& s@pfp%tocol
oQm tenperature

I IR T R R

dat Hugerdex Tesips. sol ut i on (150 mL) and thrice

extracted with EtOQAc (75 nlL). The conbi ned organic
| ayers BedhesOwdeaimgthativdetdlionabrtaing A upiml, pdiyA-akigo Upe

sol i éﬂﬁx%ngrg | z%gm&glaz’(ﬁ% NssBd70R! fmnéﬁﬂe,qykﬁﬁ 8?%&%&1 UTP

m tB 55 Ehlagmol Rl Hapgiicartiviy: 30468 ¥ mipel; ftpck solution
( 66%pneehir@ion fraan f Said] M 27 20.6:26° B ad0h Bl 'Etﬁi; -HCVpNISTB2 RNIO mM

E%g%\g%n % @I‘T t’dlttllyotﬂ-ljéfgol? erﬂm& 1;,%5&'5 fcxﬁ'rpoh@/ serial diluted in

Ks measure

as .| nco
- ad S Aeaeion BB A OB SHEY R ?wvsn flegrplates (Millipore
I nsdoylxhé irfehBatat fod P hias30 °(1Jnmaonm£ admed baddditialef 10% (v/v)

Z 3 3%%&%8%%& cm\ﬂﬁﬁcugx dlr éb g 9?4 ol ﬁezﬁ:ﬁkﬂ} drk KRGALA, Washed with

comsa?aﬁﬁlwquhaa?sa AR (W) mlalomae%@fetw?ﬁe ‘He@ﬁt‘mé'ﬁ{‘tﬂt‘eéef 70%

2:87{v/b))/ethdmei sit dritd, lahd P pl df scigptilhpofMicosdht 200Pérkim- Bimetiris added to
r&%ﬁ?&‘&% jjgenerated by NS5B570n- BK at the

endp0| nt o e reactlon The N-term nally hi st|d| ne

t agged ol r|v from HCV BK s
genot ypﬂ‘cva‘ﬂﬁl“ﬂégé!@ ﬁf‘i’r’gmé“@ic 'ﬁi‘jI ‘Q&f’aﬂts per minute
del éE¥Mhomt Tomum@tpéatmaadg (Pekmt-Elmr. EBergp Ruhge: Low, Efficiency

f ul Mdden@hal /Y uROHMIEET ASE B3 rdundBUBdct: 8@ nk, [ @B3sEalk reduction:
00| bﬁ?tral n ML5. The construc

Data is analyzed with GraphPad® Prism® and/or Microsoft® Excel®. The reaction
in the absence of enzyme is used to determine the background signal, which is subtracted
from the enzymatic reactions. Positive control reactions are performed in the absence of
compound, from which the background corrected activity is set as 100% polymerase

35  activity. All data is expressed as a percentage of the positive control. The compound



cont ai ni ng the codi ng sequence of HCV BK strain am no
aci d residues 2421-2999 (GenBank accessi on nunber
Mb8335) downstream of a Taq pronoter expression
cassette was inserted into pl asmd constructs. The
plasm d constructs are transforfd in E. coli and

col gni es qr. i noc l.at ed and, gro
Tor PIERTS ‘°“t“ﬁW§‘f§ﬁe s B oA i ducey s %
Wi t ﬂ%@%@#’r&t&d glegiatioafi) 87 C. Protein expression

is induced by addition of 1 nM

i sopropyl -(3-D-thio aI opyr@ﬁ&’fu‘@“{“)PTG) when -

optical densities rréa weeny1. 5-and 3. 500D60

and the culture is then mcu%hed—t{ef—lf- to 18 h at

22 C. NS5B570n-BK is purifie tom:q gepeity using a

three step protocol including subsequent colum

chromat ogr aphy on Ni - NTA, SP-Sepharose HP and 1s .

Super dethe Astareharn’ S mresponds tp theagelainernzymesstityi (n), “%Min” is

GONthRir&sdudl &iagbmnzyxﬁﬁﬂmyaeﬁﬁ{w afatiddibng cbh@ﬂﬁhcﬁ&c@ac@fttaﬁeﬁ ) %Max” is
20 HlM(rr%g( ng rel e'él%%rm Fct%&%%ﬁg tﬂ%gsc%we conttrlél k cgllrgsgonds 1o

act the F@rypowi @@cwa@p%m 5™ issthe Eilll ensffigienioler SIOPe)
concentration from 7.5x10- 5 Mto 20.6x10 M, 40 nmM
Tri s- HQ\ltgpihtBelp the2istap calberrivh 20deaibed abbvarivitDihe following
(di it
EBP@‘:&FO% ]3Je)polyi [ﬁ‘&f/g& MQGQO%?F@@'H&&C RNA t&h plat@! aHpd replaced by

serla n mxtures

Ws sWRBESEPRP ss‘rﬁéé%wﬁwﬁt Feneentrtigpsef 2? Py 3090 The
Co. <)IRE$1 HNiAnemphtedslddrived foin thd codipldienRapstjirane ofthe Internal

nORBS: Mg@é Ik b RICVAQEb Y (klepidd (HREAUERBFEL e Aiehof the
T ReEPte sopbaIhe HCNBenerms LEACRY dyiabg ot GTASRon P o 38799)- The

t r i hdtionhodizetré s seypddnantalorith 1 MERCCTBrand@dTles of 70%
25 (v/v) ethanol, air dried, and 25 pi of scintillant
&M crosghpble2d, Perkin-Elnmer) is added to each
reaction well. The amobunt of light emtted fromthe

scinti lﬂeﬁﬁfal ?fﬁi?%‘é?aﬁzt ed to counts per mnute (CPM

on a Topcoun e reader (Perkin-Elnmer, Energy

Range: Low, Efficien Nor mal nt Tine:, ).

mn. B Wﬁ&%ﬁsﬁ%ﬁhﬂﬁmgﬁéw@%@ PEPR BN o HOV RNA
30 x@plic)moxﬁ)ahd thesefane ahejrzdentint iiliGr fapthleadttm)enPof BGV infections. The
and‘(s& uM1 %Totrt@f ds aBNER Hé&&outﬂﬁnﬁ&@lﬂlér@i‘CV rdh lﬁ:&?RNA level. The .

absen ﬁ me |Is, us& é ei_ﬁgrp ne t @Hﬁ? un lcon

281 el YygifeEsRE §ee wabinagRER g TSR RESLHOTRRT ph

r ea-mhstnrts NEKBAqKriegee ecdnl Vobl, Feddt), onsedinelyméef the m!ci"nalmbosome
they ﬂ?%ﬁé‘ﬁﬁﬁﬁf ﬁ&awmﬁsed%%m&ﬁw Bk gnaLaAt (NPTIY)

correct.ed 1S set, as .100% pol rase
Gt Vs s fleasagepepdic i en goand g %Féﬁfft"gg‘é(l’aﬁan Bifgrew,
p 0 SBM}B(\‘) &ot 0319189933) Thitergonipo tradscrifien the RdEwasatacwopasted into
ag £ TR0 LR ARRSH18 S e SUHE BB ahd expanded.
{} IS cai; tﬁ%\}JsYJ |tt|nlgN
et cetlldm(e % 23 conggin Feph icative bgenomic RNA, and the
actwlty of Renilla luciferase expressed by the replicon reflects its RNA level in the cells.
The assay was carried out in duplicate plates, one in opaque white and one in transparent,
in order to measure the anti-viral activity and cytotoxicity of a chemical compound in
30  parallel ensuring the observed activity is not due to decreased cell proliferation.




Y=Mn+ (1) X rl + L (I1Cs0)S J the data, where "Y"
corresponds to the relative enzyme activity (in "% n"
is 5 the residual relative enzyrratlc activity at
saturating conpound concentratiopn, "Wx*-is the

maxi mal relative enzymatic actwﬁ%y conpared to

posi tiv eR&gﬁtlﬁc%}eragf}i{@ Eép‘f;%@h&ﬂﬂzﬁr?b 2?% Q@f&ggg}%ﬂ ecco s MEM

I Cl en

conc nLratlon
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h
e S ot B R P
negatit & Eé?? 61?e rEagen A e fatloming paragirpl avere included in

acceths mnufacm*me b ki hRA3 Gﬁgﬂanufa?fhmer s ﬁm&@ttho@;@ watefblivvedifer
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b |G D R bergre o Rt ok o Bt ey bufer pior

RNA tonmsjubatamtat covm enghetahere fofr 00 enith. "Ghe hypdtednhicadlliter of LAR 11
uti| ﬂeﬁ@éntf vQ:fs aHﬁ@ th bAALWE m[‘h@élatt'% ﬂh@rf ﬁl@éz{eﬁgﬁo tﬂ—%ﬁ 96V microplate

assgy utl re orter er
"ot Mmiamptes Mgl PR B0 11 o oy GlpRreagept wes
heiciihjected mtgenk wﬁamd the mgrdam megbutedtusing b e-stdofd delapa0-second

r ea%&@ur@ﬁu@ﬁ%r@ rarﬂ f(%gltf) &ﬂcen@rg il 5Mdé dxjh'%sllseé]rqurgﬁfolr C&aking
et at Wi}igwf ém("?alfég’f %Y?iﬁ%%e’ cafihe calculated

e aplice Joel b s
f us drbrmihtetplat Ioép&temmge tredugivas Hetindfesesctsiey sNREg boncentration.
gene via a self-cleavage peptide 2A from foot and

mout h dWﬁaﬁﬁaF'énEH§m(@éH@D& sB¥cat rEJVBQw@;I)wasused for the
13: 928- 933

3 o TPiRS ety 1t mideten T e e el Bt fguding

G4 1 8eeftetbptqontain mediamloasashians. @eiib weredheariocubsted fdddo 1.5 hours at
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| ev erolifcnramwéay&@% ip relatitmeto srsmyrentad callanonireldralyetcan he calculated

sHIp Flogadhe plok aiﬁ?cenﬁg@reﬂﬁbﬂéﬁ JEHR WET-1 Qaladel, ang cb:'il:entrat:on
transpar ent, in order to neasure the anti-viral

activitjly ancb@ﬁ St oxi ci'ty of a chenmical' conpound 1h 30

thao ~Ahcaorviad an~t 0 ¢ it diio t

Gec eadsGomind i) Fomersiediey 168 e | Lt risokihvty e ()
HCV regliiggon cel | s| d 23999887, goissur ed | gl Pul becco’ s
gg'r\ﬂugne(acofj&' E?[a f15§;302nU4ﬂ)1#ﬁl g ?605§ eratr—cat

1-32 0.22, 0.0073° 0.005

1-40 0.35" 0.009

1-69 0.0144° 10.015

II-11 0.0046° 0.009

' 200 oM polyA:oligo U, * 200 nM cIRES, ? 20 nM cIRES
Example 28




169) were plated onto a 96-wel| plate at 5000 cells
per well, and incubated overnight. Twenty-four hours
|ater, different dilutions of chem cal conpounds in
the growmth 5 nediumwere added to the cells, which
were then further incubated at PPC for three days. At

the end f the jincubation tine, .the.cells i ite . .
bl 't oo dRPEHERGAEPBACifiths of B bytistECE et o pipaGiration vi
measwyesdl roytesygrngreBued asidestibelindlgs Bappla er assay

system (Pronega cat no. E1960). Al the reagents

descri balbnipgesitibefol Qlrdl AMiniIistRATAGA RPN Were included in

the manufacturer's kit, and the manufacturer's

instructions wefs flbowed for lo prgpargations of the
" reagents. “ﬂ're—z:er&fb_\f'vcu e ‘vvabilcﬁjt WCe— W iarui} 266—gd—of
phosphat e |buf f A¢tvgingsediens (nH 7 0) 26H&) per well "and
| ysed with|25 pllacefse | X passive liysi szdashfer prior tq

i ncubati onfat rpom t.e rature for 2 n. One hundred
m Cr ol I ter _G'F I&ggqeﬁlurr}?sielgm g‘\f arh o nA&?\%] ta onach wnlld

[ *=¥ an I NN B | L MMU\‘IIL v ~ aducTu L) caoTT VAL~ I

The plate was then inserted into the LB 96V mcropl ate
| um nometer (M croLunmat Plus, Berthold), and 100 pl of
-Sop & Ghelngledietrgtthixv@sndldispeiiee i@ chpbulés@of@ibingbblit 100 mg

and e‘ali]eoxgé &ﬁ%ﬁe %%ﬁ‘%[ﬁng}ﬁi@eg%ﬁ %@g&? d del ay,

10- secdn asure t program he :
concentration of the drug required for reducing
repl i coReEageionor @rAdministratio B to the untreated

fronm t.h
cell contr gl—valbve—ear—be—ecalcu eg—r-om-t-he—phot
i fe

LA
of percent dge rlegredienbn of the | ucifdrase¥%eaet/mei ty vg.

drug conceptrati Q8. imWekieht F €agent fram Roghigy,
Di agnosti cf{tat—To 1644807 was—useqfor-the 20

cyt ot oxi ci {y QQM?%PCSiWﬁteﬁﬁaFer oliter ofl \MeT0-3% eagent
was added o eabisseghellbsaeddiaginng welll s that contain
redia_al onf 35 Blgglrs, CeT1S vers Thdn Tnggigred Tor 1

< atl [ | U, artu Ut 1liC Uy v T UC \'J

by a 96-wel| _p|BMR{pobuioglpyrelidi®dnm (neferbf¥e filten
at- 650m). Again CCsO, the concentration of the drug
required for reducing cell proliferation by 50%in

| ati . d I .
2 P BB AR TR Bl Bl 1y gpn.

t
T

cal cul a

tthe Tisprmulatipnyis thes drigd and feomedinte @bl fcontajmipg gout 20 mg of active

Conmp@tipsin¥pwith by fRfrésratdablRYmidiR. (pPM
Lucife?g]seActivif@j’ICSO () 1-24 0.1507', 0.0672,

0. 00553ugI %E é Eé_“@ ggé'él Eg@g(%l- 32 0.22', 0.0073
. 0.005 1 & % = ilnsilr .U1443 0.015 11-11

gl %(éé’(issoé 09 IJ.AU ] nt|V| pOryA Ol 10 nU, b% ét/vat)U nvi
: Active compound 10g
Fumaric acid’ ‘ 05¢
Sodium chloride 20¢g
Methyl paraben 0.15g
Propyl paraben . 0.05¢g
Granulated sugar 25.5¢g
Sorbitol {(70% solution) 12.85¢
Veegum K (Vanderbilt Co.) 1.0g
Flavoring - 0.035 mL




Phar maceuti cal conpositions of the subject Conpounds
for adm nistration via several routes were prepared as
described in this Exanmple. Conposition for O al
Adm ni stration (A) Ingredient %w./wt. Active

i ngredi ent 20.0% Lactose 79.5%9%Vagnesi um stearate
0.5% 5 The j-ngredients-are—xed-apd—di-spensed—into
capsul es cqdnt ai @olgingbout 100 ng each Ofang capsul e
woul d appr gxi mig.d.d 9ha daily dosage Sq;,rmasgﬁﬂl on
for Oal Aanmnistrattomr—(B—tngredrent—9rwt—

Active ingredient 20.0% Magnesium stearate O. 5%
Crosscarnel | ose sodium 2. 0% Lactose 76.5% PVP (ol 1
ol i di ne)Tht inpvedidnes arengixed tcefiotrs a ausperconiionaal adméhistration.
granul ated using a solvent such as nethanol. |10 The

f or mul atfantdrs Fbl@latthni(®d and fornmed into tablets
(contai ni ng about 20 ng of active conpound) with an
appropriatg tablet pachine. Conrosntb r Oral

Admi ni st r atp-on l}é-ﬂi": g| ethert—9% /qptltﬂg\bl Ve

conmpound 1.[Q g AF‘EMWET@I%I do q g it um chlori de
|

2.0 Methylj par M&n@hi&m@ Progyl pak.abefakdis®nic
Granul at ed suga&\k’I SOr DI T ol |( 70% q?boltltl on) 1Z2.857g
. 'Veegum K (\ tqriforliweqnoﬁlt% El :nlr\ 00351l Q.-

"Colorings 0.5 ny D|st|IIed wat er q.s. to 100 nL The
ingredients are m xed to forma suspension for oral

agm ni strhahdtRBingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonic. The solution is made up to weight with the remainder of the water for injection,
filtered through a 0.2 micron membrane filter and packaged under sterile conditions.

- Suppository Formulation (E)

Ingredient _ % wi./wt.
Active ingedient | 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

10

The ingredients are melted together and mixed on a'steam bath, and poured into

molds containing 2.5 g total weight. -

Topical Formulation (F)

Ingredients grams
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben - 0.05
BHA (butylated hydroxy anisole) 0.01




Parenteral Formulation (D) Ingredient %wt./w.
Active ingredient 0.25 Sodium Chloride g.s. to nake
isotonic Water for injection to 100 m, 5 The active
ingredient is dissolved in a portion of the water for
injection. A sufficient quanti® of sodium chloride
is then added-with stirring to make.the solution

i sotonic. {The Sghteti on i s made up to] wei g toviiod nlf he
remai nder of the water for 1njection, filtered
through a 0.2 mcron nenbrane filter and packaged

under e. conditions. Suppository Faornulation (E) .

| ngr edi %ﬁ?‘l'&ﬁ WB“’HW“S' XGEPE YRIEn 115 g?f@ﬁﬁns%%nd%ee@é £ abot 40 with
Pol yteting.| &sefigent godntitefGvatet aboutin] °Cad thyt slded ghth oigbrous stirring
400Q, &n%lé%tﬂ&nzgaaeﬁt@ Ah& a@Pihen AR Il b66t ﬂo@get her and

m xed on ste , and poured i'nto

. csont ai nj,n 52'5 t&t al ght. Topical Fornulation (F)
Ingred{ﬁﬁw conpound 0. 2-2 San 60 2

Tween 60 2 Mneral oi] 5 Petrolatum 10

par abeneperalzquenusspensignegaattirgng)isom phput Pﬁawimegemwctwe

dr ocaanpamt @je poepdied-a®Rasaldfiag forfulationtso Thik folinulanibng dyionally

| ”géo%ﬁjzléxgﬂ%&we?rﬁ?&ﬁ@ts‘@%ﬁs, fo?é:&m?:&l Clcgﬁc?ys%ﬂ%e*laﬂh&g fsB&’mm

uan
wat @boaymsthyigelugge defteose ﬁ@ﬁhthaérh% cdHxgregh! Wg@é&@f)@e added to adjust

Bt | pMJ The ndsdl sgray fomnhiptibdsamdyrtgdeliliessd tvin, a ragd spyaf mktetdd @ump
ad dtgﬁic%lysﬂeh\aegg Ebob?5h- 900 michiEd! of P¥nfNatlo ?l lp@?”elc@l{) atigHSA Qﬁ)lcal

ueou suspensi ons cont al ni ng out
o 0%sing s e W isent sPaeYs FYFEY 4-12 hours.

The features disclosed in the foregoing description, or the following claims,
expressed in their specific forms or in terms of a means for performing the disclosed
15 function, or a method or process for attaining the disclosed result, as appropriate, may,
- separately, or in any combination of such features, be utilized for realizing the invention

in diverse forms thereof,

The foregoing invention has been described in some detail by way of illustration

and example, for purposes of clarity and understanding. It will be obvious to one of skill
20  in the art that changes and modifications may be practiced within the scope of the

appended claims. Therefore, it is to be understood that the above description is intended

.to be illustrative and not restrictive. The scope of the invention should, therefore, be

determined not with reference to the above description, but should instead be

determined with reference to the following appended claims, along with the full scope of
25 equivalents to which such claims are entitled.

All patents, patent applications and publications cited in this application are hereby
incorporated by reference in their entirety for all purposes to the same extent as if each
- individual patent, patent application or publication were so individually denoted.




conmpound are prepared as nasal spray fornul ations. The
formul ations optionally contain inactive ingredients
such as, for exanple, mcrocrystalline cellul ose,

sodi um car boxynet hyl cel | ul ose, dextrose, and the

i ke. Hydrochloric acid may be %dded to adjust to pH.
The nasal spray formul ations maybe delivered via a
nasal spray nmetered punp typgeaEs y delivering about
50-100 mcroliters of fornulation per actuation. A
typical dosing schedule is 2-4 sprays every 4-12
hour s. 1Theompaindraesrdingtd fosmdain t he foregoing
description, or the followi ng clains, expressed in
their specific forms or in 9@mﬁhsof a means for
perform ng the disclosed 15 . oh?a nethod or
process for attaining the dilsc

appropriate, may, separatel W ofr; i f any conblnatlon
of such features, be utlllzedffor reaI|2|ng t he
invention in diverse forns thereof. The foregoing

i nvention has b gp descri bed i ggone detai l way of

illustration arld gxanpl e, & or Jpw poses of cl &iky and
- under st andj Il be ob ‘to one of sl |y, 20

in the &° nges and ications o

practiced WX scopeR%f fhe %ppended cl ai*gs .,
Therefore, it |§{ 9 be under st :that the aboveR
description is ended to bepisllustrative and-not
restrictive. Tﬁe scope of the invention should,
therefore, be determ ned not Mﬁth reference to_the
above descrptign, but should in Ot

with referenc 0 the foll owinrg £ige
with the fulN, sgage of 2%'p4 |
clains are entWtIed Al pate#t S
and publlcatldhs cited in this app|ijcation are hkreby
i ncorporated by reference in thelf?entlrety for,gl |l
pur poses to tkA& sane extent as #? each individua
patent, patent application or publication were so

i ndividually denoted. Q3- Cains 1. A co
according to fornula I SOsr 7 6 16 5
RYH Rao (R3)" R Xy
RS |
- 5™ NS0 N°

6' 6X 2

X\RI \R

A7 A8

whereim:

5 A is selected from the grouping consisting of A-1, A-2, A-3, A-4, A-5, A-6, A-7 and A-
8;

X is CH or N;
Y - is H, alkali metal or NH,™;

X8  is-O-,-NR®-or X8 is absent;




XOR6 NOG61 61 63C-R2 X R2 X R2 A-1 A-2 A-3 HO H
\' \ RN\ R<-.N NO(R3)" / N2 O-1p R6X2 R A5
A6 A4 0y RSNO 47 OX R XR2 A7AS
wherein: 5 Ais selected fromthe grouping consisting
of Q—lYAZ A-3, A4, A5 A6;%9%7 and A- 8 Xis CH
or is H alkali nmetal or NH4+; X6 is - NR6-
or Kb iig eaghgusidence igindependenilyseleqted frrm ﬂ“@ﬁE”é’plcgnsmmg o alkyl,
IC ndgpe{%%rmey viselselkiyeg, &1 epldatial, §s.ogpodbyish s tlikylgCofalkoxy,
a F@;?% I v~
cycl oaI(i§>£1°m‘%l’ﬂ%tlﬁJt {1 &oﬁmgk%emdg@@ %ﬂ C“SW Cre

opt i onaidyosallsds i t ut ed phenyl optionally substituted

ghenyl -&.y a@c Y.k alkyl opﬁondﬁydmhmymédl@xlem)@, aPtipgally substituted

al koxy- q' al kyl, optionally subst it ut ed phenoxy,

opt i ondl y substituted phenyl C% 5

het er oafieslipxy, ﬁyﬂb%%??lk‘”ﬁa]l%‘gcé‘ﬁl ‘3&083 % *(CHz)oCOR
- (CH2) W@iz)owzﬁ’mﬁ@mﬁ ,,-xscc(@m;tbsuém,rt X*(CH2)NK°R"

A= & tro, a % helih sdfPo tmn@%?sﬁﬁsntuted phenyl

X4NR Rb,"h t
#ubstit g}pg}la; alrge?]%lhwtutpgwgg g{ﬁo@ t xieelg ?@Etgtlé}f'ftf ngllggeg%ertt%r selected from

L0 1 hr ege gt bbisistng of G dtspioielestkdnyl, Gl alympldiCh Ay, phenoxy,
C1.3 haloalkyl, hydroxy, halogen, NR *R®, cyano and nitro;

R?  is independently selected from the group consisting of Cy.alkyl, Cs- alkenyl, Cs.s
alkynyl, pyridinylmethyl, imidazolinylmethyl, Cs7 cycloalkyl, Cs.7 cycloalkyl-C,
15 alkyl, C,.¢ heteroalkyl and phenyl-C, .3 alkyl said pheny! optionally substituted with
| one to three substituents independently selected from the group consisting of Cy3
alkyl, Cp.4 alkenyl, Co.4 alkynyl, C13 alkoxy, phenoxy, Cy.5 haloalkyl, hydroxy,
halogen, NR*R®, cyano and nitro;

R®  in each incidence is independently selected from the group consisting of Ci.¢alkyl,
20 Ca.¢ alkenyl, Cy.6 alkynyl, Ca7 cycloalkyl, Cs7 cycloalkyl-Cy_salkyl, C,.5 alkoxy,
halogen;
R*  is hydrogen, C,.s alkyl, Cs cycloalkyl, Cs7 cycloalkyl-C;salkyl, Ci.¢ heteroalkyl,
phenyl or pheny!-C,.4 alkyl said phenyl optionally substituted independently with

one to three R radicals;
25 R®  ishydroxyl, Cy.¢ alkoxy, -NR*R", phen.yl or C;.¢ heteroalkoxy;
R®  is hydrogen or Ci alkyl;

R?  is C.¢ alkyl, Cs.7 cycloalkyl, Cs7 cycloalkyl-Cy 4 alkyl, -NR“R", —NRG(CHZ)P-phenyl,
-NHBoc, C,.5 heteroalkyl, -X*(CH;),COR®, optionally substituted isoxazole, phenyl
or phenyl-C,.3 alkyl wherein said phenyl and said isoxazole are each optionally

30  substituted independently with one to three C,3 alkyl, Cy.3 alkoxy, halogen, nitro or

cyano;

R® isRor Ci acyl;



the group consisting of C _3 alkyl, C2.4 al kenyl, C2-4
al kynyl, C,.3 al koxy, phenoxy, C, -3 hal oal kyl,
hydroxy, hal ogen, NRaRb, cyano and nitro; R2 is

i ndependently selected fromthe group consisting of

C -6 alkyl, C3-6 al kenyl, C3.86%al kynyl

yrldlnylne cJoa

o Ry s 7R PR P Ry %R%em {P R g tgpeen and
phenyl -sﬁd pBemd ik yptigallcsubltientyd wishohatn ghregR ‘sradhisalist ut ed
with one to three substituents independently sel ected
frogr t RepHahpYp )ﬁ'Qﬂ‘Sﬂ gdid pien@Afan@sai@pyridid¢yare ofifordily substituted with

al kenyl %Eaztﬁreasul‘i‘)é{J %eﬁtﬁ %ecédﬁjo%roggg&gﬁé{% 'Ch. 331-1%1 »Cis

hal oal Jf

R3 in mlcnch@leﬂbéhabgﬁfha@p%n‘a’émﬂl n@piect ed from

t he groug consisting of C -6 alkyl, 20 C2-6 al kenyl,

C2-16 anll RE my (i) ifd8pehdentlyl hydidgsn, ,Cl.@ky'l or Cy.¢ heteroalkyl, or (i) taken
cycl oal I @ R4 is

y @élh&%g?éﬁiéy (C}%z . bk%(mz)p@keﬁgp

hydr oge cycl oal k

CY OB e 6L o, BbS f () R is -
PAR] jrdgpiagfen araﬁﬁh%ﬂﬁ R BN e R, Bl
Pﬂde)geﬁ@elh“t +spzmm§ or (@R tand iRy asénr REen; la%(teh‘il ‘san 2% t%enutggether

ydr oxyle (), Br BEHAY HZJ)BaRb phenyl or C, .6
Eeteroa ek(oxfyq r% ydrogen or C .6 alkyl; R is C 4

o¥:| 6, C3. 7 cycl oal kyl -C, al kyl ,
'Scéﬁgz‘@fvcﬁz“)(@"g#é‘ny| _NHBoc, C, .6 heteroal kyl,
X2 CH2 000Rs tionally substituted isoxazole,
yI 15183 %H@ﬁwﬁ) C, .3 al kyl wherein said phenyl and
' sald i soxazol e are_each optionally 30 substituted
nd€peisctnt Cx0 i NR%one to three C .3 alkyl, CL. 3
aI koxy, halogen, nitro or cyan; Rs is R6 or Cl.6
arw%  i90-orB8ohd Cl4 al kyl, C3.7 cycloal kyl, phenyl,
NRaRlL or OR4 wherein R is not hydrogen and said phenyl
pt i substituted with one to three R3
l#a cal’ gaﬁdFéf)(()jls phenyl or pyr| di nyl said phenyl and

saldprld 0 y substituted with one to
thr‘%én‘:{ﬁﬁget’f“%éagg({e ﬂ%g c'etcf’t la’lr(f’e’f rom the group consisting

of Cl.3 alk C1-3 5 al koxy, Cl1.3 hal oal kyl, hal ogen,

der@méepa nHy ppto s and Rb are (i)

i ndependent|ly hydrogen, Cl4 al kyl or Cl-6 heteroal kyl,
r fiskerotadw@n together are (CH2)qg, -(CH2)70C(=0)- or

(CH2) 2X3(CH2) 2; R and Rb. independently are (i)

hyqlggﬁpmgen arf, Kyl or Cl-6 heteroal kyl, or (ii) Ra
is - SO2R4, -SO2NWRb or -COR9 and Rb is hydrogen or

Ao Ry sgppe (o re (G o

2. A compound according to claim 1, as defined by formula I




X2 is NR6 or a bond; X3 is -0-, COor NRe; X4 is X1
or a bond; 15 X5 is NR6 or O mand n are

i ndependently zero to three; o and r are
“independently one to six; pis zero to two; g is four
to seven; and, 20 pharmaceuti cal9 acceptable salts
thereof. 2. A conpound according to claiml, as
defined by fornula I -96 P, D8 6 ANR6G s Y HHp
Ro, (R)g RGO :Ds;:o X 6§° BN Q,6X V Rz Rz XURz
~RA1A2A3A4 YY N % R 6X Ix Rz . Rx
A-5 A-7 A3 wherein: Ais seﬁ?ctﬁd fromthe grouping
consi sting of A1, A-2, A—3,RA-4 A-5, A-7 and A-8

R is hal ogen, hygroxyl, npfro, ﬁq] wnno HO

- NHCOO- C1_ *
CH2O- C14g5. Y6 al k ;’/}‘oqg | qa)%ﬁts

yl," pyry di ﬂyl met h)}‘f

Rb - NR6 S8R ol SRE Sy
Cs-7 cydoal kyl - GEL-4 al kyI s'gkr phenyl ’C.L:B al kyl Rai d
- :
Al A2 A3 A4
Y
NS
A
N0
¢l
L
A-T A8

wherein:
A isselected from the grouping consisting of A-1, A-2, A-3, A-4, A-5, A-7 and A-§;

R'  is halogen, hydroxyl, nitro, cyane, amino, -NHCOO-Cy.¢ alkyl, -NHCONH-C, ¢
s - alkyl, -CH;NH,, CH;0-C.¢ alkyl, C,.¢ alkoxy, -O-Benzyl, -O(CH,),CONR*R",
' -NR®SO,R’;

"R is Cpalkyl, pyridinylmethyl, Cs.7 cydoalkyl-Cy s alkyl, or phenyl-Cy. alkyl said
phenyl optionally substituted with one to three groups independently selected from
halogen, cyano, Cy.¢ alkyl, C,_¢-haloalkyl, C,.¢ alkoxy;

10 R* is Cpsalkyl, halogen or C alkoxy;
R' isR'is Cp.ealkyl or Cs5cycloalkyl;
X isCHorN;
'Y  isH, alkali metal or NH,™; -
m is0to3;
15 n isOto2;

R®  ishydrogenor Cig alkyl;



phenyl optionally substituted with one to three groups
i ndependently sel ected from hal ogen, cyano, Cl4

al kyl, C -6-haloalkyl, C .6 alkoxy-, to R3is

Cl. 6al kyl, halogen or G _6 alkoxy; R4 is RAis C.6
al kyl or C3-7 cydoal kyl; X is~ or N Yis H alkali
metal or NH4+;, mis O to 3; 15 n isOtp2; R6 is
hydrogen or Cl1 6 alkyl; -97 \ ' NR7 iA S .6 al kyl,
phenyl, -CH2-phenyl, -NRaRR, M, or 3 a iy

i ndgPendanc).yaliy, ghash FCHCiheBylaNGPR?, o ( CH2)\ oR de
i ndependently are hydrogen, Cl1.6 alkyl or (CH2)q; r

[pa b i .
'c|‘°’a.“mt“9d§ . "“ie*"’?‘“fm#é‘ﬁ"%‘*ﬁ LAINOATRRL S (R 5 4

ﬁg gﬁo élic}fpér}?e%tﬁr are l'gy dFbed g Céﬁf‘lég]"l}llﬁaa%)as;xsﬁ \-Nllllﬁé?x}n

GG al kyl , - NHCONH a-6 10 al kyl, -CH2NH2, CH2O
Cl.6 al k%/llt°3€:1 6 ai koxy, -O Benzyl, -Q(CH2), CONRa Rb',
NR6ESO2R7; R2 is Cl-6 al kyl, pyridi nyI met hyl,, C3.7
cycloal ksdto@l. 3 al kyl, or phenyl -Cl1. 3 alkyl said
phenyl optionally substituted with one to three groups
i ndepengentdnipdild ecbating th @lim hat ngedefiney byformGlh_6

al kyl, Ci.6- haI oal kyl, G _6 alkoxy; 1s R3is C).6
~alkyl, halogen or C .6 al koxyo\120|§ CHor N

2 -8 7
Y
5 4 I D(R’)ﬂ‘
3 = N
N

R);
7

~ Ht s (J-A-1)
=
X 0
g 'p?

wherein

R'  is halogen, nitro, cyano, amino, hydroxyl -NHCOO- C,¢ alkyl, -NHCONH- Cy.¢
10 alkyl, -CH;NH;, CH;0- Cy.6 alkyl, Cy.¢ alkoxy, -O-Benzyl, -O(CH,),CONR*R?,

-NR°SO,R’;

‘R?*  is C,.4 alkyl, pyridinylmethyl, , Ca.7 cycloalkyl-C.; alkyl, or phenyl-Cy.3 alkyl said
' phenyl optionally substituted with one to three groups independently selected from

halogen, cyano, Cy.¢ 2lkyl, Cy.¢-haloalkyl, Cy.¢ alkoxy;
15 R?  is C;¢alkyl, halogen or C;s alkoxy;
X isCHor N;
Y  isH, alkali metal or NH,"5
_m isOto3;
n isQto 2;

20 R®. ishydrogen or Cysalkyl;



Yis H alkali netal or NH4+; mis O to 3; n isOto2;
20 R6 is hydrogen or C1.6 alkyl; -98- R7 isis C .6
al kyl , phenyl, -CH2-phenyl, -NRaRb, M , or - "-' ;
Ra and Rb are independently hydrogen, Ct_6 al kyl or
(CH2)q; Ra and Rb, independenti$8-are hydrogen, C16
al kyl or (CH2)g; r is | to 3; 5 4. A conpound
according to claim3, wherein R is H\ 6-chjoro,
bronmp, 7-NO2, 6-CN, 6-CH2NH2, 7-OH, 7-CHn, . -
N%n-@,;

7- OCRi2 CONZ5, ¢ atkylNitényl, - Ahenyl,-NRSCR N, 7-
7- OME, 7@1#5005&1%{3 7 H Me 7ﬂos \  NHSOZEt

7- NHSOR- GsvC3H - 7= Ne, me 10.

D o T S S e T LS T e

OCH2 .~ NHSO2- n- , (- NHSC?- C- 70 -ly ~s1
NS indepeRgagpare hpiroesh, (B! it GH% 1 - N 7-
O S-N 1 7-NHSO2NMVe2, 7- NHSO2NH- Boc, or 7-CH2Owe; R2
met hyl , $&tpEnyl, -(CH2)2-c-C3H5, - CH2- 0- C6H4F,

- CH2- p- C6H4F, 3, 4-di-F 15 C6H3CH2, 3, 4-di-F- C6H3CH2,
3-5CN- C6 H4 BHdgmp6itdith dcdorliing tdaifdot13) , pyri d- 3- yl met hyl,
pyridin-2-yl-nethyl, -CH2-c-C6HL1,

CH2- (Beréimdi - F- C6H3), or CH2-(4-F- 3-CF3-C6H3), R3 H,

6-F, 6-C, 6-Me, 6-OVe oOr 6,7-di-F;, Xis CHor N 20

Y i sHor Na LA C u C i j
- . A - - 0B 7-OCH2CONH,,
et Roa B Fep R AR PAGEGRC IS ErDrlond-octacons
7-NH,, 7-NHAc, 7-NHSO;Me, 7-NH50;-n-Pr, 7-OMe, 7-OCH,CO;Me, 7-
H
~X
\

7- 0S8 \

Me
-

NHSO,Et, 7-NHSO;-c-C3Hs, 7-OCH;CONMe,, 7—N(Me)SOzMe, Me ,
10 7-NHSO,Ph, 7-NHC(=0)NHMe, 7-O(CH,);CONH_, -NHSO,NH,,
-OCH,CONHMe, -NHSO,-n-C;sHs, 7-NHSO;-c-C3Hs
H
- TN

=S
-NHSOzCHzPh, » 7-NHSO:- i-Pr s 7-NHSO:-H-C4H9,

N
*
7- o,s—NO

7-NHSO,NMe,, 7-NHSO:NH-Boc, or 7-CH;OMe;

R®  methyl, iso-amyl, ~(CHa)s-c-CsHs, -CHa-0-CsHiF, -CHy-p-CgHyF, 3,4-di-F-
15 C¢H3CH,, 3,4-di-F- CsHsCH;, 3-CN-C¢HCH;, CH,-(4-F-3-Me-CgHs), pyrid-3-
ylmethyl, pyridin-2-yl-methyl, -CHz-c-CgHiy, CH,-(3,4-di~F-CgHa), or CH,-(4-F-
3-CFs-CsHs),

R® H, 6-F, 6-Cl, 6-Me, 6-OMe or 6,7-di-F;
X isCHorN;
20 Y is H or Na.

5. A compound according to claim 1, as defined by formula




S54Y2zZ1 1 (R>m61 N4 (1-A7) 6 NO112 R
wherein R amno or -NHSQ2-Ci .6 alkyl; R2 is Cl4

al k)1, C3-7cycloal kyl -Ci s al kyl, phenyl-Cy3 al kyl said
phenyl optionally 5 substituted with one to three
groups i ndependently sel ected fPdm hal ogen, cyano,
ClL.6 alkyl, G .6-haloalkyl, Cl-6 al koxy; R6 is H or
C1-6 alkyl; Yis H alkali nefal,Ors NH4'; and m

i sOto3. 10 6. A conpound B c] aim 5,

| R2 Ba CBHAF; R6 is
'S, ,57. A co _g_ypd

H nethyl or ethyl; _a _
according to cIaimE,s i nel by formula 00 g 7 4
Y2SI I/ (R)YmMmN H25Y 5 @NO0 R« wherein R is
-NHSOr- C1- 6 al kyl; -100- RZ is phenyl-G -3 alkyl said
phenyl optionally substituted with one to three groups
i ndgpengdently selected fromhalogen; Y is H alkali
metal or NH4'; and :

R! amino or -NHSO;-C.¢ alkyl;

R*  is Cy6 alkyl, Cs.7cycloalkyl-C.; alkyl, phenyl-C;.3 alkyl said phenyl optionally
5 substituted with one to three groups independently selected from halogen, cyano,
CH; alkyl, Cl‘(,-haloalkyl, C].ﬁ alkoxy;

R® isHor Cy¢alkyl;

Y  isH, alkali metal or NH,"; and

m isOto3.
10 6. A compound according to claim 5,

- wherein

R'  amino or7—NI-iSO;Me;

R®  -CHy-p-CsHuF;

R®  is H, methyl or ethyl; and
15 Y isH;

| 7. A compound according to claim 1, as defined by formula

) 110 8
iy

wherein

" R' is-NHSO;-Cy alkyl;



misOto3. 5 8. A conmpound according to claim?7,

wherein R 7-NHSO2Me; R2 -CH2-p-C6H4F; and Y is H;

10 9. A compound according to claim1, as defined by
formula HOIN / (R (1-A~A3) HRA NO R wherein R
IS -NHSOQ2-Cl1l-6 al kyl, nitro, amo or- NHSO2NHZ; R2 IS
Cl-6 al kyl, C3. 7cycl oaI kyl - G . 4al k phenyl - G

al /1 savlanjdffénylk)fbpﬁlpbﬁa’ll pytionally sgg%lsqtﬁd w‘@anwhr%ﬁ@ups

to thr que?gﬁé%g&gg@gmm@h selected fromd -6
al kyl , ' koxy, hal ogen; R is Cl_6al kyl or

C3- cyc .0 to 3. 10. A conpound
acc%r di nlga% etﬁ%ﬂg}ﬂ“,% wherein R is H, 7-NHSO2Me,
7-NO2, 7- NH2 or 7- NHSO2NH2; -101- R2 is (CH2) 2CMe2,
CHEPh, SUIGP: p- OBHAF, 4- F- 3- Me- OBHBCH2-, 4- F- 3- MeO
C6H3CHr, 4-F-3-Cl-C6H3CH2- or (CH2)20C3Hs R4 is
5-Bu, @ &8bmpound aCKNBIREL) cdm TSH2CHME2. 11. A conpound
according to claiml, as defined by forrula OZ S e O
O lwheréiRr>mH (1-A-4) RI~-NN Oi2 R s wherein

R' 7-NHSO:;Mg;

R* -CHj-p-CsHyF; and

Y is H;
10 9. A compound according to clz;.ijn 1, as defined by formula
O NP 0
1

HO I R, (I-A-3)
e N

. H

R 1}‘ 0
RZ
wherein

R' is -NHSO;-C,.¢ alkyl, nitro, amino or -NHSO,NHy;

R? s Cy.galkyl, Cs.scycloalkyl-Cysalkyl or phenyl-C,.; alkyl said phenyl optionally
15 substituted with one to three groups independently selected from C;.¢alkyl,
C,.s alkoxy, halogen;

R*  is Cy¢alkyl or Cs.ycydoalkyl; and
m is0to3.
10. A compound according to claim 9,

20 wherein

R'  isH, 7-NHSO,Me, 7-NO;, 7-NH, or 7-NHSO,NHy;




Rt is H R2 phenyl-C.3 alkyl said phenyl optionally
substituted with one to three groups independently
-sel ected fromhal ogen; 1o R4 isCt.6alkyl; misQo3.
12. A compound according to claim11l, wherein R is
H R2 -CH2-p-C6H4F;, 1s R4 is-tebutyl. 13. A conpound
according to claim1, as defined by formula O % , O
(RR\ ik (QR)ICMe\CHRh) HAp-GeHRB , NFS-MRLCsHf et F-3RMePs
H -102% 3 HE-?&-?%-—@I-@JPKEH’—0?3(01%):':':-(25}@; -6 alkyl; R6
ra .6 al kyl; E)

is Ho mis to 3; and 5 nis 0 to 3.

14. : | ek 13, wh [ R i
T A o b

15. A conpound according to.claim1l, as .defined by
f or mul all- 699mpotad aggprding forslairpd, %t}%ﬁdﬁw formula
0\\8,’0- '
®),,
(¥-A-4)

wherein
R' isH;

R?  phenyl-C,.; alkyl said phenyl optionally substituted with one to three groups
independently selected from halogen;

10 R'  isCiealkyly
m is0to3.
12. A compound according to claim 11, wherein
R' isH;
R®  -CHa-p-CeHyF;
15 R' ist-butyl

13. A compound according to claim 1, as defined by formula

o o Os°
®; o D—(R')m
XN
) l H (1-A-D)
0

wherein

R isH;



R is Hor halogen; is R2 is phenyl-G .3 alkyl said
phenyl optionally substituted with one to three groups
i ndependently sel ected fromhal ogen; R3 is H or

hal ogen; and R6 is Hor G .6alkyl. 16. A conpound
according to claim15, whereinl020 Rl is H orchl oro;
RQ'&? -CH2-p-C6H4F, R3 is Hor fluoro; and -103- -6
i's oris eealiyl; 17, A compound accordi ng to any one of
claimlto 16, wherein the conmpound is

3- OR’ - G§ HxoCisalkylli hydr o- 1k6- benzo[ 1, 4] t hi azi n-3-yl ) - 4-
hydr oxy- 1- (3-net hyl - butyl)- 1H qui nolin-2-one; s

1- (g Cyslepeopwytet hyl ) - 3- (1, I - di oxo- 1, 4- di hydr o- 17. 6-
benzo[ 1, 4]t hi azi n- 3-yl )-6-fl uoro-

4- hydr oxy:1 4 i nol i n-2-one;

6- Ioﬂgqg{%%g#-dioxo-l,4-dihydro-iA?-benzo[1,4]thiaz
n- 3-yl).- 4- hydroxy-1-(3-nmethyl - butyl)-1

B gfi ndf P H-2- one;

1-(2-Cycl opropyl -ethyl)-3-(1, 1-di oxo-1, 4-di hydro-17, .6
7benzo(1%; Apenpenideceprdipg toglaimd 3, wherein :
hydr oxy- 6- et hyl - 1H qui nol i n- 2- one;

1- (R CyeHopr opyl - et hyl )-3-(1, | -di oxo-1, 4-di hydro- 1X6-b
enzo[ 1, 4] t hi azi n-3-yl ) -4- hydroxy- 6- met hoxy- |

H gwi nal | TS

6- Io?%g??%ﬁ-cy%lopropyl-ethyl)-3-(|,1-dioxo-1,4-dihy
drozsl7,.. 8- benzo[ 1, 4] t hi azin-3-yl) -

4- n¥dr d&g’ﬁﬁ- qui nol i n- 2-one; 15

3-(6; Chloro-1,I-dioxo-1, 4-di hydro-17v6-benzo[ 1, 4] t hi az
Jion- B2 y 11y oty gy oxy- | - (3- net hyl - -

- butyl)-1H qui nolin-2-one;

© 3- (1, 1-15i Axempounddicteyding tolchais-pestiebped byifornua i n- 3-y1 ) -
(2-fluoro-benzyl)-4-hydroxy- .| H qui nolin-2-one;

(1, 1-Di oxo-1,4-dihydro-l?v6-8qp?o 1,4]thiazin-3-yl)-
(4-fluoro-benzyl)-4-hydrogf- 20 qui nol i n- 2- one;
(1,1 -D oxo-1, 4-di hy N” (1-A-5}

benzo[ 1, 41t hi azi n- 3-yl 4y fl4oro-benzyl) - 4- hydr oxy
- 1H quinolin-2-one, sodrumfsalt; '

1- (2- Cycl opropyl -et hyl ) - 3- (R 1-di oxo- 1, 4-di hydr o- 1X6- b
enzo[ 1, 4] t hi azi n-3-yl) - 4-

hydgRee¥in! H [ 1, 8] napht hyri di n- 2- one;

1
3
1
3

R' is Hor balogen;

15 R? is phenyl-Cy.s alkyl said phenyl optionally substituted with one to three groups
independently selected from halogen;

R® - is Hor halogen; and
R® isHor Cpealkyl.
16. A compound according to claim 15, whei'ein
20 R' isHorchloro;
R?  is—-CHpp-CeHF;

R® is H or fluoro; and




5
(I, 1-Di oxo-1,4-di hydro-17x6-benzo[ 1, 4]t hi azi n-3-yl) -
hydr oxy-1-(3-nethyl -butyl)- 1H[ 1, 8]
apht hyri di n- 2- one;
(1, 1- Di oxo- 1, 4-di hydro- 17v6- b&¥zo( 1, 4] t hi azi n-3-yl ) -
fI
ap

or Q y-1-(3-nmethyl- butyl)-1H][ 1, 8]
hyr‘ﬁ‘g ﬁx’f{hg’: - 104-
(1, 1- D oxo-1, 4- dlhydro 1), 6- benzo[ 1, 41t hi_azi n- 3-yl

f | uor d74A %Q{ugquaé, pc@oqgig}gztg) |a511 one of claim 1to 16, wherein the com%ound is
ydr oxy- 1H qui nol i n- 2- one;

( 13-0 DDtozo-14-dihylirby i-benz i 8l thisrinof ) -4Thydiosy 1 13-Baeplhy)-butyl)-

f '1‘#’ inblir-4: oﬁal:uor o- benzyl ) - 4-

y roxy- | Hqui nol i n-2-one, sodium salt;

U3 (- S ey gl %Lmonaathm% ¥):6-luoro-

neth&hwh¢ﬂaﬂ%nwmdwl%ﬂeﬁe
3-(1, 1- D oxo- 1, 4-di hydr o- 19@ benzo[ 1, 4]t hi azi n-3-yl) -
( 4-4- Chl@deB-héP,nﬂ)dxﬁy—léh»dlyﬁﬂroxy—ﬁenzo{l ,4thiazin-3-yl)-4-hydroxy-1- (3-methyl'

-one, sodiumsalt;
gx%gdopggpyph y1)-6-f1 uoro-4- hydroxy-3-(7-nitro-1
1 di
ben eI EFPIEE F%%%?ﬁ} preg it diying- B rmgott lthiacin-3-)-4-
ae(ﬁwﬁyanéImahﬂdibmon@yﬁlonhydro 116- benzo[ 1, 4] thi azin
-3-yl)-4-hydroxy-1I-(3-nmethyl- butyl)-1
H o Uji- md:ydbpza;g:nahyn 3-(1,1-dioxo-1,4-dihydro-125-benzo[1,4]thiazin-3-yl}-4-

h a%”ﬁr"ﬁ@r‘?e‘ﬁg’ﬁy'fﬁ"a“‘g'“’ & ighest~ ol Nydro-1) 6-benzol 1, 4]

t hyl - but 1H D . .
b FIRBe Y‘ézrwl%gql%{]ﬁgﬂgﬁr(}letﬁwldﬁ‘b'wféto(Wﬁw@,&@kﬂfw-%ﬂ)—
- 1- disekgirdxy4tHiqliyoliro2-bhe;6-
benzof |, 4]t hi azi n- 3-yl ) - 1H qui nol i n- 2- one;
35 (& @e@mﬂoo?(y dbx&-‘lqj—(ﬁﬁfﬂrb 145 iy [49thiak B D ARAylirokr 1043 -methyl-

2
3
4-
n
3-
6-
n
3-
6-
h
3-
6-

azi (4-fluoro-

ben%ﬂ Tigine Q?‘TFFqU|noI|n 2- one
2-{3-[6-Fluoro-1-(4-fluoro-benzy Xdroxy 2- q

- di By drloDigerpriefrdihydgo-}p bepzqll @@mzm- —yl) (2 ﬂuoro-benzv )-4-hydroxy

di 040f-duifloléH-BweE0- 116- benzo[ 1, 4] t hi azi n- 7-yl oxy] - acet a
m de;

3- ( 73;?"‘ %5 -1 4—{1}1%9 706 ﬁeﬂbﬁ?ﬁ%ﬁz&lﬁy@ﬁ NAGlubrdtbéd2iaziiydroxy-
-y cycl opr opyl
éﬂhﬁ SUpIN-L-9BFnol i n- 2- one
3-(7- Am no- 1, 1-di oxo- 1, 4-di hydro- 1) 6- benzo[ 1, 4] t hi azin .
- 3- (116D iokerd edihydrer-1 A-ormzell 4hhirzipt 3-yU-1 Hypdfuexarbanzyl)-4-hydroxy-
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[(S)-5-tent-Butyl-1-(2-cyclopropyl -ethyl)-4-hydro

Xy I% {9?9 {2 ’Fﬁ: el- Qéﬁ@frl -Ejffﬂ'oﬂyilx ro -2 oxo -1,2-dihydro-quinolin-3-yl]-1,1-

}- Fﬂ‘}?mﬁ?‘réﬁﬁﬂ'ﬁ%y}nba [Qé] iazin- yl} s Jdl 4]t hi azi n-7-yl
1-tert-Butyl-4-(1,1- di_oxo- 1, dlgydro 12. 6- benz

i, 4 hilat- Hu@o;hepz@).q ﬂuqsqodoliq@lr% oy L2 -dihydro qumo[hn- 3-y1)-1,1-
5- hyidkx¥-dihydreiAidnm] nyyazom-7 31)03B dimethyl-sulfamide;
N-{3-[4-(4-fluoro-benzyl)-7-hydroxy-5-o0xo-4, 5-di hydro-

t hl lg gglig Z%ﬂﬁ%}&é r1I @{' oﬁ%ﬁlzrl §1§-'4]hydroxy-2 -ox0-1,2-dihydro-quinolin-3-yl]-

1, 4441@1105211##%%? li‘réPfH’&ﬂQ Lﬁhmgaaﬂa?n?’%rg’e“ﬁﬂﬁs‘ﬂf°m‘“‘de
N-[3-[2-Ethyl-7-(4-fl uoro-benzyl) - 4- hYdroxK - 6;

7- diNHg-d6-Fhuiohd-¢rhyflixB-2tvixpyir pyaidin- Solmethyl-1,2 di ydro-qumolm -3-yD)-1,1-

1}? Ydibxok1, 42 ﬂ{yﬁmlﬁ b‘énﬂi[h¥ﬁﬁz%ﬂ—aﬁd]bﬁ&hﬁtﬁelulfb]nhﬂni&montp?}uydi with

thanesul'f - 18." A conpound accordi ng

to %ﬁWOEh%E alns 1 to 17 for use as nedlcanent

19. Use of conpound accordlng to any one & me k. 1-1,1-
t 0 M7(3f[@1Chidve- Indrfivose benzid) drhydrasgZciRelrt B‘F"t%‘é“ eyl

t I E@hiB2 1 t-dMydeo-Miebase] 1 @idifagid- Toyl]-ntechahispbienaimide; C Vi r us
(HCV) virus. 20 A pharnaceutical conposition

¢ on% olrong 2 aub% } b (ﬁg&xjoi(y i %&Ho\kﬁm&ﬁﬂfﬂt 1-B6xe1,4-&ihydro-

ound accor di n Ee of clains 1 to 17
adm&évanwl% Hthipzin-di l%ﬂémﬁh’%{ Ceutical |y accept abl e
carrier, diluent or ex0|p|egt 21. A process ‘%é 1)-4
pr eW mgnalﬁedmwuhﬁddvdwrﬂl Tognaoi ﬂﬁyazahé YOI 7af 4ibuqreSenzyl)-4-
W Phethyl-Priftidno(Ba21Bfridhr-8-oRQY | i g the steps
co

ntacting an optionally substituted

%fol [92 tFﬁ,iog% gﬁn )Jd}({xg le%ethgl—ﬁ 0xg o7~ dlhydro—thleno[z 3-
A e e,

- proton under conditions sufficient to convert V to the

ﬁorNﬂlsnwmmmabmugamrm@om 7-¥itydroRbizaol mlemilvs -ylI-
3- shég’@ﬁﬂﬁl?ggﬁg{{ “1% g?nzW[ltff]t}ﬁ{hlp I}Qﬁéhzldésm&)ﬁ&nfddsed

oxazZl ne- 2, 6-di one VI under

.' {:/g " 2%‘3 o‘%)sl%‘fs Uli%'f IICJO ﬁmf“()) ! %F‘{ E”r"%l Eengg[?jq%ﬁi%l- 20 Witydroxy-1-(3-

methyl-butyl)-1,5-dihydro-pyrrol-2-one;

(S)-S—Cyclohexy1—3-(1,1-dioxo—1,4-dihydro-lk6—benzo{1 ,4]thiazin-3-yl}-4-hydroxy-1-
25  (3-methyl-butyl)-1,5-dihydro-pyrrol-2-one;

(S)-5-((S)-sec-Buty1)—3-(1,l-dioxo—1,4-dihydro-116~benzo[1,4]thiazin~3-yl)-4-hydroxy-
1-(3-methyl-butyl)-1,5-dihydro-pyrrol-2-one; -

(S)-1-Benzyl-s'—((S)—sec-butyl)—B-(1,1-dioxo~1,4-dihydro-llé—benzo[1,4]thiazin—3-yl)-4- _
~ hydroxy-1,5-dihydro-pyrrol-2-one;



OYOH Va | vi R VIl 22. A process for preparing a
conpound according to claim1l wherein Ais A3
conprising the steps of: 20 (i)contacting an
optionally substituted (1, 1-dioxo-1,4-di hydro-1),
benzo[ 1, 4] t hi azi n- 3- yI) aceticl@id derivative V

wherein Ris OH d, 1 6 al k w th
est &)- 3\K|111rDW¢eﬂér41h}fd'm |1§ -ignzgg 1 af/tkwm el #&ﬁ Q%fﬂah)ré
ar gyydxpafitdbas-i - dihyaikdrpfrrolimastes  condi ti ons suffi ci ent

to pronDte am de bond formation; - 111 - 2 RO OO " 4
{SESQZ}%(ﬁ I~3\(l Illdléx% 1 4 GRGaB03 Ebbhz6) 1] thiazid-$-4R)- 1(-(4-fluoro-
con trn F ose pl b i1s sufficient to

abdﬁmﬁ@k4gW¥Pﬁfbﬁ ﬂﬁ%ﬁ*?ﬂ@’ﬂé?ﬁylene linked to the

t hi azi ne ring under conditions sgff|0|ent to co

kX t&)—SEGﬁlohengd-ﬁéé,QMOﬂ§4éMji@gﬁ*t

-benggHet 1T Hd C]e{é‘ fluoro-

' mﬁe &-ﬁ 1§3ﬂq{yazoa el 2t ShefofidcAlY- 0 ~ O TX ---

OX 52 The i nventi on as

h € rﬁe{y—?&f)g[ —%%’8'?—&1(Q%bro-benzyl)-4-hydroxy-Z—oxo-2,S-dihydro-IH-pyrrql-S—
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yi}-1,1-dioxe-1,4-dihydro- 1A8-benzo[1,4]thiazin-7-yl}-methanesulfonamide;

N—{3-{(S)-S*tert-Butyl-1—(4-ﬂuoro-3-methy1-benzy1)-4-hydroxy-z~oxo-2,5-dihydro—1H-
pyrrol-3-yl]-1, 1-dioxo-1,4-dihydro-125-benzo[ 1,4]thiazin-7-yl}-methanesulfonamide;

N-[3-[(S)-S—tert—Butyl—1-(4-ﬂuoro—3-methoxy—benzyl)—4~hydroxy—2~oxo-2,5-dihydro—
1H-pyrrol-3-yl}-1,1-dioxo-1 ,4-dihydro-116-benzo{1,4}thiazin—?-yl}‘methanesulfohydro-
1H-pyrrol-3-yl}-1,1-dioxo- 1,4—dihydro-116—ber1zo[l,4]thiazin-7-yl}—

- methanesulfonamide;

(S)-S-tert—Butyl—1—(4-ﬂuoro~benzyl)—4—hydroxy—3-(7—nitro-1,l—dioxo-1,4-dihydro-ll6~
benzo[1,4]thiazin-3-yl)-1,5-dihydro-pyrrol-2-one;

(S)-3-(7-Amino-1,1-dioxo-1,4-dihydro- 1A5-benzo]1,4]thiazin-3-yl)-5-tert-butyl-1-(4-

fluoro-benzyl)-4-hydroxy-1,5-dihydro-pyrrol-2-one;

N-{3-] (S)—S-tert-Butyl-1-(4-ﬂuoro»benzyl)~4-hydroxy—2-oxo-2,S-dihydro—1H—p'yrrol~3-
y1}-1,1-dioxo-1,4-dihydro-1%-benzo[ 1,4]thiazin-7-yl}-sulfamide;

(S)-3-(7-Amino-1,1-dioxo-1 ,4-dihydro-lk6-benzo [1,4]thiazin—S-yl)—S-tert-butyl-1~(2—
clopropyl-ethyl)-4-hydroxy-1,5—dihydro—pyrrol—2-one;

N-{3-[(S)-5-tert-Butyl-1- (2-cyclopropyl-ethyl)-4-hydroxy-2-ox0-2 ,5-dihydro-1H-pyrrol-
3-y1]-1,1-dioxo-1,4-dihydro-1A°-benzo|1,4]thiazin-7-yl}- -methanesulfonamide;

1-tert-Butyl-4-(1,1-dioxo- 1,4-dihydro—lls-benzo{1,4]thiazin-3-yl)-2-(4-fluoro-benzyl)-
5-hydroxy-1,2-dihydro-pyrazol-3-one; '

N-{3-[4-(4-fluoro-benzyl)-7-hydroxy-5-oxo-4,5-dihydro-thieno [3,2-b)pyridin-6-y1]-1,1-
dioxo-1,4-dihydro-1X16-benzo{1,4]thiazin-7-yl} -methanesulfonamide; and,

N-{3-{ 2—Ethyl-7—(4—ﬂuoro~benzy1)-4—hydroxy—6-oxo-6;7-dihydro-thieno[2,3-b}pyridin-
5-yl1]-1,1-dioxo-1,4-dihydro-116-benzo| 1,4]thiazin-’]—yl}—_methanesul_fonamide.



0

15

20

110~

18. A compound according to any one of claims 1 to 17 for use as medicament.

19. Use of compound according to any one of claims 1 to 17 for the manufacture of
medicament for the treatment of a disease caused by the Hepatitis C Virus (HCV) virus.

20. A pharmaceutical composition comprising a therapeutically effective quantity of
a compound according to any one of claims 1 to 17 admixed with at least one
pharmaceutically acceptable carrier, diluent or excipient.

21. A process for preparing a compound according to any one claims 1to 17
wherein A is A-1, A-2 ot A-7 comprising the steps of:

(i) contacting an optionally substituted (l,l-dioxo-l,4—dihydro—1?\,6~
benzof 1,4}thiazin—3-yl)-acetic acid alkyl ester with a base whose pKy is sufficiently great
to abstract a proton under conditions sufficient to convert V to the corresponding

conjugate base Va;
%P %7
7
(R‘)m e M+ (Rl)m
RO,C H RO,C H
v Va

(ii) contacting Va with an optionally ring fused 3-substituted-3H-{1,3]-oxazine-
2,6-dione VI under conditions sufficient to result in condensation with Va and

cyclization to afford VIL

Va s

~ 22. A process for preparing a compound according to claim 1 wherein A is A-3

comprising the steps of:

(i) contacting an optionally substituted (l,1-dioxo-1,4-dihydro-1?\.6-
benzo{1,4]thiazin-3-yl}-acetic acid derivative V wherein R is OH, Cl, O-C,.s alkyl with an
amino acid ester VIII wherein R" is Cy.¢ alkyl, and R', R and R* are as defined in claim 1

under conditions sufficient to promote amide bond formation;



RO,C H

(ii) contacting IX with a base whose pKj is sufficient to abstract a proton from the
methylene linked to the thiazine ring under conditions sufficient to convert IX to the
corresponding conjugate base and induce intra-molecular cyclization to produce X.

0\\ 4'0

23. The invention as hereinbefore described.



