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BENZOXAZ| NONESI BENZOTHI AZ| NO\IESJM“W“W“WOTEASE | NHI BI TCRSZ #I &EDDC%UR%E
| NVENTFON I n one aspect, this i | oses benzoxazi none and

benzot hi agig\ysRg,e 10 conpounds whi chraabepl ay i nhibitory ef peghfsofderag! i Ne
prot eases such as factor Xa, thrombin, and/or factor Vila. The invention
al so di scl oses pharnmaceutically acceptable salts of the conpounds,
pharmaceutically acceptabl e conpositions conprising the conpounds or their
salts, and nmethods of using them as therapeutic agents for treating or
preventing di sease states in mammal s characterized by abnormal thronbosis.

BACKGROUND OF THE | RENGOXAZINONESRENZQATHIAZINQNED A5 SERING i es,

cardi ovascul ar disease still 1 a maj or cause of
nortality. In particular, abno?%&%@%@ﬁ@ggka%nd i nappropriate thronbus
formation within blood vessels precipitates many acute cardi ovascul ar

di sease states. Wiile it has |ong been recognized that a variety of plasm
proteins such as fibrinogen, ¢ffli®RFRESRYENTIORD cel lular receptors are
involved in henostasis, it is the abnornal regulation that has energed as
inportant contributing factors to cardi ovascul ar di sease. Thronbin can be
consi dered the key, G of3pdchiihie Hveh i bisdi el bERAXIEdre dnll ettt O
cascade; it serves a pluralistic role as both a positive and negative

f eedbadk r egedrapmmds whivhrdisplayrinhibiserysiffects dnweninerproteases sueh gsfadiar Xayi ¢

condi on: Wby B eVl i jon o

.U talyti.c activa

_'?gﬁ-ﬂgﬁﬁﬁ%g R}?EP%ﬁgu%fhyFact or Xa, as
part of the pécepiablershity¢fihe cstiptiuads, phammeestically BaRpBlBMpesiGeisact or Va,
calciumions, and. a Phosphol i pid nenbrane_surface_regul ates the generation
-of thronbin FPBAMTRSthe cABPRMNS OHHKHESAKS, AN MEOARPHENRE themas| ocati on of the
pr othr ombi NaggrRIR ftndliof REHREBY SARRE dileaftUdted i tndrftyais nS1 C and
extrinsic coagulation pat hways Suggests That n~w~~~~ 2 ~ s~P 202 WO

991 50297 PCTrhisedarized dg abmormahthiombasts. of factor Xa, and hence thronbin
generation, may be a viable approach to limting the procoagul ant activity
of thronmbin. Indeed, anple evidence exists for the role of factor Xa
inhibitors as . anticoagulants. Antistasin. a potent inhibitor of blood
coagul ation factor Xa fronPACKGRQENDQR THREWENIEMnt eria of ficinalis,

di splays antithronbotic activity in various nodels of arterial and venous
thronbosis (Lapatto et al., Enbo. J., 1997 :5151-5161 ). O her protein or
pol ypepti de fact ofn seonpmifially deyeloned cpuriaes, cerdimypscaliar disease sttt | coagul ant

peptide (rTAR I I ggg\%r : j issue

pl asm nogen égdntrleg\%gﬂts%?n@d%at e %‘ﬁﬁﬁfq}s‘Péﬁgﬁf’gﬁg{ﬁ?g@ggl@gﬁ%ﬂfeoccI usi on
in the dog, leapppriatitirambug fdrmation withiniblepdvesselspracipitites maesf aguteas an
adjunci. to t i C. r LI I Lol V.Si.S.
1993: 195- 202;&'%%’%%@ (r‘?bsr%%% Su?“gééa%ﬁi“ﬂ*eag e fhen feea é%d;@‘éﬁ glatiery UWiic 1esion
nodel , r TAP \plesmedormeint swhed fibeinogesiyiserint ipratedses; andisellwlardedeptoes 4@ occl usi on
in the absence of drﬁmati c.hermﬂ%/r;ﬁm'c r hgam)stat 'bc changes indicating the
primary rol e Rypiveddn fempsiasis, it 15 fireappormal pegulatign that has ¢mergedas,niosi s (Lynch
et al, ThromimpblgitesitAbating A&8R 8 ¢akifodRsculss dRkise! Thion®in can®er cul ati on,
1991:1741-1748).. On_the venous side, rTAP was al so denonstrated to reduce
fibrin deposicensderediths key ppprincipad eggulptory spamae infthe ceagylagonpiscadenttvi ng

1 et octoti, U ERPRIRL S AL AREIA LR Sl ol | o

wei ght pr ot einosmalimmostasis.idewever, timbdrme pathaogic camditions, thetfotner imgent s, t here

al so exi st exanpl of l.ow nol ecul ar i ght . factar i,nhibitors. In

parti cul ar D(@%’gg& ﬂgonlx%\,\?a éccalfﬁﬁ?at’%\gﬁﬁﬁ{éc?%?ﬂ%‘ﬁ%%f %E?’E} Mya i nhibitor,
has al Zol ShOVgtng’ﬁﬁdF]ﬁ Such ab @icto? )Qopmiﬂ)ai, ak pgﬂt@fﬂh@@ﬁotﬂ?ﬁlﬁﬂﬁﬁﬁ&ﬁ%@ lex hr onbosi s
rat models. In both arteriovenous shunt and venous stasis nodels, 25

| nhi bi £1 0n ofSORIPPHAA] SORGIAANG FOLAGIST X IFAKHIR 10D, AJARNOEPAIPIR |1 111 o

ef fectyon APTlembriafl Gatacd feohlhids tiXBERROh Bf ArdiRih i fitin h zthGYANt | NO

t hr ombosi s andemhence_ he?s tfgté‘rapeutl c.anl‘:)ithrorrboti_c pot élfl}?lg%| (Wong et al .,
Thronmb. Res. ,prothggnbin. Faetermarecherigeation of thé prothrombindse ¢amiplés atéhes known to
dat e have bee Vi Qu sumari zed. in. two nevie Ednunds, et  al .,
Annual Repor t%n?ér{gweca ioi #ﬁtgﬁgwgqﬂsgctagé,exm@ cgig\.g%&» “ré’ﬁ‘?‘%% SUSESHS ﬁg ahar a,
Curr. Pharm Des., 1996:531542). However, it is readily apparent that there
still exists a need for nore effective agents that regulate factor Xa
proteolytic activity. 2 4 S EP 2002 W 99150257 -3 PCTNS98/ ZQ“WNM\\“\
benzoxazi nones and benzot hi azi nones have been reported and thes

have di spl ayed mar ked pharnacol ogi cal activity: Mriyanma et al., Bi elsi66*
Pharm Bull., 1997:701-703; Gezginci et al.) Farmaco, 1997:2S5-256;

DS



Pat ent b80718; Bornschein et al., Pharmazie, 1977:695-697 and

al ., Pharmazie, 1977:587-592; Japanese Application 60166d74; 10 European
Appl i cati gp dolpsyS; Japanese Application 01272524; United Sset/osodrmvesnt
4,786,635; Fujita M et al., J. Med Chem, 1990:1898; Japanese Application
03118380; 15 Japanese Application 09227561; Shridhar et al., Indian J.
Chem, Sect. B, 1985;24B(12):1263-1267; Bornschein et al., Pharmazie, |1977;
32( 11 ):695-697 and 1977; 32( 10):587592-2-Thuillier et al., Eur. J. Med.

Chem - Chim Ther., 1975;1Q(1):37-42. 2Q.German, Patent 2044530; and United
St at es Pat ent @&lﬁ%?fg%b‘ﬁé%éfzﬂd ncg thipm ?5?@%?%8’(”?5&"[‘\3%%%9“ owever,
di scl ose or sugdfnfingWOFrBckuRt adtivity Bf (hesBbin, t hat are inhibitors of
serine proteases involved in the blood coagul ati on cascade. 25 SUMVARY OF

THE | NVENTI ON One ohjdeed, aptpla ¢vidence exists forrtheral¢ ofifactor Xa iphibitorses ser i ne

Pvol ved 1n t nevRoag e AoRsBla plltheiahBins: Abeq SohenBH L e5ef X iR ..
factor X& thr gigtMexicaidedhatlaementtrifofficindlig displayB arfifbrorfibofic labtivitiein obj ect

of the present invention is tqQ prqvide serine protease inhibitgors that
di spl ay i nhi bi Y&iqpszeqdels afprterialand yenqys thrambesis dnpatia et ale Emboxd, and are

provi ded for i . L R) P a1l rther

obj ect of the g??s'gir? ?%Zr&ﬂ? %ﬁﬁlbigﬁ%(b%%%ef? é&@%ﬁéﬂﬁéﬁ&% Hﬁlgse factor
Xa inhibitors medmbinamtick antineagulent pertide ¢ TAR); whizhis kmuwneto dcéederatertheda

I nhi bitory agents.,Yet further object of the present. invention is to
provi de for t hEFoRmpingnt ﬁﬁggglt '31105?'{ %glvmﬁmﬁpgﬁﬁgﬁasw ﬂﬁrﬂi?‘é?f’?ﬁ?’rﬁet her eof
for therfpeuti geoctlasibitmthebg\ihtc®indicaliif bRk X3 iARibRGYsY%ay be uséful Aean obj ect |
of the present invention is a process for the synthesis of these |ow

nol ecul ar wei gRdiungtip HspmbplyHe theranydMeting ohal.. Fibrinalysis, J9%B:125-202d her ei n
are enconpassegyhiehfife g&'&@ﬁrﬁhe &85 %%]X%E?:trgﬂl{i Ii'es?cﬁirﬁx\ﬁel-ﬁ%% ent
t J provi des for unds t

i nvention neets ese Objects an novel conpo at displ ay
anti t hr onbot i c denomstrated. to kéxduee thyembis madslayd titedo peelasion in the ebdencmofpr ovi des

for novel conpqunds. that .display,antithronbotic,.,activity.via the inhibition
of factor Xa, ‘§W8WEQ¥PV“%%§3§’?§°8 ’%dé"faﬁg’gtdﬁ gy “’Tlﬁgo resent

i nventi ors al ?‘o fwm\bfﬂﬁah@bm&whﬁaﬁﬂ;airbn&baswaryhabbe%lngmﬁbf .tions | hod
conprising the povel co n or eir salts or prodru orns, -and mnet hods
of using the c lﬂeﬁﬂgs%%*éaw&aéﬁ%gﬁf?%’ é‘l’i@‘l : flaaﬂm"é‘wg?-t%?%gutic
agents for {reakidd sile, P/ 9/l LG acthREaR4 1S AES: HibriABEPRAiBn SRFABYCT [ Sed
by abnormal thronbosis. D sclosed herein are conpounds 'of Formula 1. B , X4

A D X2 X~ F E Jmdel ofivenous thrombasistwisledoging\Wol©effes0 oa ysuanisgedostatios - S or

t ' | | t gl f .
her eof . wher ot rESGRLGF o Topp! 8 10555170l iy il
fSCH2, hS((j 20) CH2 ,relﬁﬁvlld@ l(l?lfﬁl)ﬁlﬁ’hqlltlﬁl'&éigl?(t@rﬂﬁﬁFﬂilht a!?dafﬁlffkﬂsl(eﬁﬁfatl5 B : E lse: EC][ ed
rom hydrogen, cycloal kyl , heteroa .. cycloa a . hetero a ,
aryl , gryl gl kyla?t\{‘ﬁéqngk% FRIS, tHere 383;%‘4 5,°ﬁ%‘?fl¥‘%fﬁ“@6?i‘§?ﬂl'§?§&%st i tﬁt ed
with Rl and R2XdJinhibitsR! Rﬁﬁfﬁklﬂiﬁﬁﬂ%S&%?ﬂcﬂédﬁﬂr’w&m'sﬁ%&i@ factor Xa

het er oal kyl , cycl oal kyl al , ) i . . )
inhibitor, has also shown antithrombotic potential in various experimental

5 Sastry et al., Indian J. Chem, Sect. B, 1989: 882-884; Uni ted%S&agg
| o&P 2002

thrombosis rat models. In both arteriovenous shunt and venous stasis models,
25 inhibition of thrombus formation was achieved at doses that had little effect on

APTT, indicating that DX9065a is effective in preventing thrombosis and hence

has therapeutic antithrombotic potential (Wong et al., Thromb. Res., 1996:117-

126).

The majority of factor Xa inhibitors known to date have been previously

30 summarized in two reviews (Edmunds et al., Annual Reports in Medicinal

Chemistry, 1996:51 and Kunitada and Nagahara, Curr. Pharm. Des., 1996:531-

542). However, it is readily apparent that there still exists a need for more

effective agents that regulate factor Xa proteolytic activity.



het er oal kyl al kyl, aryl, arylal kyl, heterocycle) heterocyel oal éyllf Eﬁ%@@%
optionally substituted with R and R2; E is absent or selecte r%

NE, " F ics' sel ected fromN, NCH2, CHIN, Gis absent or selected fromal kyl,
al kyl int g{,dégpgﬁ% by one or nore heteroatons, cycloal kyl, cyperpadsesios
interrupte y~one or nore heteroatons; 15 3 is absent or selected from
aryl or heterocycle each optionally substltut ed wwth R and R2; K is absent
or selected froman al kyl, alkyl interrupted by one or nore heteroatons,
cycl oal kyl interrupted by one or nore het.groatons, cycl oal kyl al kyl

i ntenvpted by one or nore heteroatons, each opti onaII 20 substituted wth
R and R2; L is sel Semehenzoxpzinpnes apcbengathiazingses bave bswbm)ﬂvéed angddhase, O,

A al kyl), am n% %Méﬁﬁedi%@h%k gg?ﬂgﬂﬁaco%al §$‘1'1vn§( O n(al kyl), SO3H,

SO03al kyl, ni tr| , t one, , ester, urea, Qal kyl am de,
Cal kyl ester, Qal kyl Mﬁrij'amnlat klyIBdmii Bharai. IByYIarfPQIkoV&%;I am de, al kyl ket one,

al kyl aci d, al kyl ester urea Nal kyl ester, NC(=0) al kyl ,
NC{ ):/O) aryl, NC{:O) c%&?%ﬁ‘f‘l?g }Waﬂ éé@ ég 2@% *al kyI Né( =0) al kylcfar yl) : R?/.
R2; R is5selected § aswelﬂal SRR J. @h&yl SE6LTB;, 19&%@%84&( =NH) NHNH2)

al kyl C( =NH) NHNH2, NHOH, al k =NH) NHC]-I NHC( =NH) NH2,

al kyl NHC( =NH) NHZ, tes Patept NH2, ~+ S E P 2002 6 C(=NH)al kyl
| kyl C(=NH) al kyl , |k t ed
from R chl oribe. r Eansrdh Balf Hilrma bé?ﬁﬁd?@”@ﬁﬂslﬁgﬁm&% eete

al kyl adehyde, apuzrsmme al kyl ester, al kyl ket one, al kyI acid, O al kyl am de,
O al kyl acid, O al kyI est er,, am neal j,d, am neal kyl am de,
am neal kyl est er, KAW lcﬁ@("@gg{# NC(=0O) cycl oal kyl ,

NC( =0 al ky! aryl, aI Eﬂ% mzhgmlalsgehyde ester, ketone, NO2, SH,
.S(On(C .loal kyl), SO03H, SO aI kyl acid, alkyl, C(=NH al kyl,

C(=NH) NHNHz, al kyl cémsmmhfatm( mm al kyl C{=NH) NHOH, NHC( =NH) NHz,
al kyl NHC( =NH) NHz, — %@J ﬁﬂ?ﬁ %éé\g—iz al kyl C(=NH) al kyl ,

C(=NR3) N(R4) (RS) , aI R3, R4 and RS are a hydrogen atom
al kyl group having fujltaM etat.nd Meat 6'hunorb99(bh&98l;y interrupted by a

het eroatom or R4 and RS are .bond orm --(CHz) p- WCHz) g-, wherein p
and g are an int egeFi Q?f‘esfé‘?phgamé'e‘géﬁg%én position on the methyl ene chain

is unsubsgsituted or J@ghggel,&pmﬁgi,&,\,ogamgmkyl group having 1 to 4 carbon
atons, Wis a direct_hond, wherein R6 is H

or al kyI and r is Gho @%F‘Q*’IM’F%JQ%{&’G’%6%%24%(13%%63 -R6% s Cor N
Xz is Cor N X3 'SB(Srr%h&'net"‘ﬁdPﬁnh&zeclg‘W %élﬁé%@ﬁﬂdng 32 0 ggy_are

conpounds of Formula 2: B A ~H"N'E T ~~G |
st er eoi soners d92phar maceutical |y accept able salts, esters, am des, or

oy uruos ther ol ARLEG dyy S g B A el siSpfISEza, 200
20 German Patent 2044530; and
United States Patent 3401166.
None of the above articles set forth above, however, disclose or suggest
compounds set forth herein that are inhibitors of serine proteases involved in the

blood coagulation cascade.

25 SUMMARY OF THE INVENTION

One object of the present invention is to provide serine protease inhibitors
that display inhibitory activity towards enzymes involved in the coagulation

cascade and principally the target enzymes, factor Xa, thrombin, and factor Vila.



K or stereoisoners or pharnmaceutically acceptable salts, estﬁzjk,a pdes r

o]
prodrugs thereof, wherein B, G J, K and L are defined as a 32002
di scl osed herein are conpounds of Formula 4: B OHL Ol JAGI K or
stereoi somers or pharnmaceutically acceptable salts, esters, am des, or
prodrugs thereof, wherein B, G J, K, and L are defined as above. Al so
di scl osed herein are conpounds of Formul4 5. Rl ./~ . SL~ ,R~-5NOI JAG

sal ts, “esters, Aufireeotes O a0t RETUoY S i RERLR oRne bideast S B0 |
are as def iinpthydhRivRorycHifitdkSedras 8 theebnyyRicefabtoN XA Wnd ar®proviledibaintd - R

L JAG | K 6 _or stereoisoners or pharnaceutically acceptable salts, esters,
ani des, or PpusHcolgsicalpessptablgiiatein R, R2, G J, K, and L are as defined

above. AcCC Ok : | I 1 he ' '

provi ded a COnggtl%&%%ﬁerﬁ%ﬁéﬁ&ﬁ?h@'ﬁ?&%{ﬁ%&@h%tblp 118%%861]@9 ﬁ%@&%e%esffﬁ%r ~, 8

or st er eoi Xanehibitors apt donmadations terdof as antéqohgiibet and ifsctor ¥s indutstorynagadéss, or
rodrugs there reip. R~ i 3-amnm.din henyl , .(,3-.hydr ox en

5y s oxyl am Yot aAitsy olieR ot s hER iy 3ORE & @rrhes Trhas ey SO RFesndng

(3- am nonetdayinhiYiery hnd foinldtidas Pieeuf for (Rerapdukiy | tesatnent WTeniious thrombotic

( 3-di net hyl am no) phenyl , (5-am di no-2- hydroxy) phenyl, (

1- ani di no) Hl%‘?sd- 3-yl, (5-am di no2-net hoxy) phenyl ,

1- am di no) pyr nokilass e &M 2s j ol ; cals
(5 am di noj . 5 nfterobfiot drtheset Bivehlish i iobods TP Mo ikuibbReRs v |
t et r ahydr omoleoplar a xedigh- yhrombin - thitdions) tFazyme hyahibitdrs Hdjsgloaed| hegein| )are

1 m aazor cbe ARG g R T P ploh R0 5y (SrAm A

(4-am no) pyri diThe Prasknt invention meets these objects and provides for novel compounds that
display antithrombotic activity. More specifically, the present invention provides for
novel compounds that display antithrombotic activity via the inhibition of factor Xa, or
pharmacologically acceptable salts thereof. The present invention also provides
pharmacologically acceptable compositions comprising the novel compounds or their
salts or prodrug forms, and methods of using the compounds of the invention for the
manufacture of therapeutic agents for treating or preventing disease states in mammals
characterised by abnormal thrombosis.

Disclosed herein are compounds of Formula 1:

X AP
X4
Xs” D
— |
Xox
X e
J/G

I
K 1




2 ~r S E P 2002 WO 99150237 -9 PCT/ US98/ 26708 '
(4-di nmet hyl am no) pyri di n-3-yl, (6-am no)pyridin-2-yl, 24 SEP 2002

(6-"am di no)pyrldln 2-yl, (2-am no)pyridin-4-yl, (2-am dino)pyridin-4-yl
(2-am di n %gd 4-yl, (2-am no)pyrimdin-4-yl, (4-am di pOriaysnsNe- yI
(4-am no) pyr| m n-2-yl, (6-am di no)pyrazin- 2-y|, (6-am no) pyrazin 5 2-y|,

(4-am di no)-1, 3, S—tr|a2| n-2-yl, (4-amno)-1,3,5-triazin-2-yl,
(3-amdino)-1,2,4-triazin-5-yl, (3-amno)-1,2,4-triazin-5-yl,
(3-am di no) benzyl, (3-am no)benzyl, (3- arﬂ-nomsthyl)benzyl (

1amd|no)p|per|d3ylrrethyl I -amdlno 3y|rreth
(5- ani di no) t hi YrkleIEQSIMATHOI P acamlsﬂllmw@#szf PR OryArodrugs dthéreof,

(5-am di no) oxaﬁ,gére :yl met hyl, (2-am dino)im dazol -5-yl nmet hyl,
(5-am di no)i m dazo 2y|rrethy| (6-am di no) pyridin-2-yl net hy I
(6-ari no) pyr i dAis Slacteskituny O, S(s(:—zm: SR DGk, %@swms(-O)CHz,

(2-am no) pyrimdin-4 ylrret %"G a_a rimdin-2-ylnethyl,

(4-am no) pyri m d| n- =) )ﬁ?ﬁz C Sa@rﬁﬁ$ )p Ha%(-ﬁ))ﬁ}), met hyl , 15
(6-am no%pyr azj 3-am cl.ohexyl, 3-a cl ohexyl ,

3- am nocycl oheRy FF;ef;"‘%L&‘?FP&‘?%B %%i 'ﬁﬁq‘)‘}yFy"T@?Qﬁﬁ%‘cycl opentyl ,
3-am di nocycl opent YheterdalR F O%ﬂﬁlk%/i 'Eﬁkmék'ele%rocycloalkyl each
3-am di nocycl opentyl met h SMe, CF3, CH3,

Q02H, C02Me, CN, 2oops(oa mgntu@éﬂ»wﬂa)mrmkm( NH) NHNH2 O)NH2 CH20H,
CH2NH2, NO2, OH, h, OCH 2C02H, . O CH2
NHCH2 CCR H, NH(@P& ﬁ@&ye@%ﬁ %&6#0%14 ?L'ﬂ?%‘é%gol 5-y1),

NH2, NHButyl, NME2, NHP op O.c

NG =0) GHRe- Hexy! E(MS)%E ”@%%ﬁﬁ&? %ﬁyf@&ﬁ%th)Zc Hexyl |
NHS( =0) 26H2C- Hexy! |, o;sdtdﬁé IR ubSltedrict REERRIOLPN: RO 5 (GR)5, ()4,
(CH2) 6. CH2C(=0) NHCH2CH2,  CHRCHRNHC( = (CH2) 2~( CHR) 2~ ( CHR) 20( CH2) 2~

CoH4 CH2C6H4, Eﬁ%ﬁ@bﬂor@ﬂm&ifrﬁﬁmm, C6H10CHZ, CSHg, 30 CH2CSHg

cshgae, Sngl ﬁﬂﬁ%ﬁl@% B%F}%Y Ssrpl, gloglyl, WO 99/ 502S7 PCZ' / US98I 26708
2,2,6,6-tetrang ﬂaseﬂ &es%i:ggﬂggﬂgm al?@i‘? fl iffte Ple&?% o P&Sl- r@té}&{tblgk nyl,

(2 carboxy)plperl Iny oxy I ny car oxy pi perrdi'nyl,
3, 5-di net hyl pi per i deyojoalkyl Aoyhlpdlkykin)quruptedi byi amg lor mioze hmmat))pxsperl di nyl,

(7 ettt am et R s o BB AR apperted with Ry

(2- phenyl ) pi peridin dR 5-di et hyl pyrrolidinyl, pyrrol i di nyl,
(2-carboxy) pyn; oli d| ny (3-N-acetyl - N-net hyl )pyrrol i di nyl,
(3-am no) pyr r oK idiabgent or(s31e5tcbIfmimakylwkymhiexmrfeﬂ@ylodb B ore

2- hydroxynet hyl - pyrrolidinyl, 10 2-hydroxy h yrrolidinyl,
di i sopropyl ani no, E‘FW¥°§¥%%°%HW"&‘FH‘?£E ﬁnerﬁé't‘ﬁ‘}FFS‘ t)é‘\’?agq“l‘ﬁfdro 1

Him dazol -2-yl, 2, b Y, all
2, 6-di net hyl nor phol %%?ﬂﬁ%%gxétzeﬁgé eH‘bg%ﬂE’ ?%{%ﬁ?ﬁgﬁz%aﬁgrptxon y
H- pyrazalyl , tetrahyehst t\ncdwﬂykamditlz, and 2, 5-di net hyl tetrahydro-1H

1-pyrazolyl. 15 In one enbadi nent of Fornulas 7. and 8 and R10 are
as above and Rk issgel fezc%ffam&w hlaging lmrws)lrfﬁam iodine, Q%Fﬂ@kﬁirﬂ%a?’rrent of

Fornulas 7 and 8, Ry Rglmoﬁiaﬁcgﬁjaﬁxxé’é N@f @gg) fMlRyIRS0-H, 80 aﬂcy@riﬁkhi’ber

enbodi nent of Fornulas 7 and § areas “abov d Rgis
(CH2)5. In anot her atmnyﬂenmane;hcﬂo&sm t&Sa,Daﬁ(}da:&defGalkﬂSSte@mdlld?lﬁld S

2, 6-di et hyl pi peri di 20 anot her enbodi nent of Foy nul 7 and 8, R~
is as defined above%‘ﬁ&r PE‘YH"“RQ @%ﬂ&)%k%mﬁ’ 1’@$Y{ag1é alkylester,

2, 6-di yl pi peri di nd 8, R~ 1is
as def |rnr31ie% above ang'[%mfds IiuH ﬁé %gﬁéﬁﬂgﬁ”m Wd'l@éf)ﬁry‘l’

2, 5-di met hyl pyrrol i MﬂyD)cqualMé‘#ﬁ(&lO)mlmﬂmidkwidNCﬁO) dkylprygRanRz2;i nventi on

| ud 25 3- 2,..6-di hyl d
I(2(1:~up§r| d:snyl ](%e‘ﬁts%} °2t§d g?%‘%aﬂ}f‘ﬁ mgﬂt'"?‘éft i arty('&%)kHNHZ’

1, 4- benzot hi azi n- 2- mm ﬁﬁﬂﬁ)ﬂ

3-'(4-5- [{2R 6S~-2, GBQBS’ 6@-?]@-?) te raﬁyé¢ ? mﬁémﬁﬁ)NHOH
(21~-pyridinyl] pent NH@FWW}?\IPFZ qmmne(é}lrﬁ)mz, C(=S)NH>, alkylC(=S)NH3,

1, 4- benzot hi azi n- 2-yl )benzenecar boxi m dam d

4-5-[ (2R, 6S~- 2, 6-Di net hyl tetrahydro-1 (2F~-pyr| di nyl ] pentyl -2- (330

hydr oxyphenyl )- 2H 1, 4- benzot hi azi n- 3( 4Ff) - one; WO 99180257 -11 2 4 SEP
~~~, PCTNS98/ 26708



(2R 6S")-2,6-Dimethyl tetrahydro-1 (2H)-pyridinyl]pen

5-[ t

i hydro- 2H 1, 4- benzot hi azi n-2-yl } N hydr oxybenzenecar boxi n'édprﬁEP 2002
5-[ (2R, 6S~-2, 6-Di net hyl tetrahydro-1 (21~-pyridi nyl]pentyl - 3-o0xo0

i hydro-2H 1, 4- benzot hi azi n- 2-yl } - N hydr oxybenzenecar boxi m dam de;

5-1 (2R 68~-2 6-Di met hyl tetr~ahydro-1 (2l ~-pyridinyl]pentyl-3-o0xo

4-di hydro-2H 1, 4- benzot hi azi n- 2-yl ) bengenecar boxi m dohydr azi de;

g e e SRRk R R B At SR SR &), (2

(4-
di

(4-

d

(

di

|

§3 Am nophengl }is ‘éel@ct[eé 3Rnb ;- dubrirh, rfﬁfo‘i’i)‘xtet BidnfhY dolint, O 0likyl, amine,
[

;

(

(

4-
3

yridi nyl ] pent y% 4-pbenzot’hi azi n- 3(4H) - one;

j (2R, 68k)'1a9¢16‘d©1 aﬂhylawdeetailaalht;smroalkyl(l@td)le,pa}lkyldcldyO}qdbyialylidezq -gkylacid,

"Ta o nePRyRAGRE) e RS T SaiEaRyshidtd P ireniaterish, B0
y |4 |5 nx[/l( ]Zwﬂgzgzbar?lg NCEQ eycieulky l;'iNG(-Q()&lkMa@m,ealkylaﬁnnc amide, aldehyde, ester,

B Ko B QM Bl 0 SRR AL e B ke
4-5- [ ( 2B(E9RHNHD) metipyhitet mﬂml (%tﬂ%NmNHtmyl 1 REAG(=NH)PHPOH,

hydr o- 2H 1, 4- bénzot hi a2| n- )t etrahydro-1(2hf
nec aNMrWBWzd@IkYMQ(TNHM(Q@( 611@1%5 1, ealk el aNH)alkyl,

E%EB?F%&@W S’lq%’acfgﬁggwgr bxi m dami de;
5-

4-
4-
5-

di
4- di
4-di
yridi
2H) -
-b
[ (2R, 6, R?- R, Gndi R@amyht}@tlr@enyaiom- hlky2 I-@relnyhavingyl tweintybeois-atoms
di
d
di
d
[

hyd 2H 4-b 2- hi d

s oppicsalt SO@TRRR o Eiromge B R (83 K5t A Tddny - 1GHakV 25
i hydr ?ﬂ%lwhefbﬁﬂ p0indi cflﬁenar?rdf %ffzubxaBlC@rcbﬁdih Polididh &8y the methylene
5-1(2 2, 6- D nmet hy pentyl 0XO0

t et rahy (2H) - pfll“ di n&}%
i hydrehale181w14ulb9élﬁ%4 Af sibstity ﬁedmanlalls.ylosza% ving Lig fhexy ﬁna&wseé?V is a
5- [ ( 2Br&Pborkd, CCH, TebNYN(EY!, %P)ng(?)' L whédln fs'ﬁjbf‘m(% P& s 03‘1Q>¥Q
i hydro-2H 1, 4- benzot hi azi h-2-yl 1) 3-'oxazol e-2- carboxi m dafhi d
(2R, 6- 2, 6nIS¢1ﬂCtP¢Ier§tlﬂahpd20 1 (2H)-pyridinyl]pentyl-2-( IH
pyrazol - 5- yI) Hlslcé genzot hi azi n- 3(4H) - one;
S-(4-S-[(2R 6, St net hyl t et r ahydr o- |
(2H) - pyri di nyl Xpén€ pt N3- ox03, 4- di hydr o- 2H
1, 4- benzot hi azi,n: 2-yl yrazol i di necar boxi m dam de; 2 ~S E P 2002 WO
991 50257 - 12 588 3?6£08 4-(4-S-[(2R 6,5~ 2, 6-Dinethyl tetrahydro-1
(2h~-pyridi nyl kpent vt N3- oxo 3, 4-di hydro-2H 1, 4- benzot hi azi n-2-yl)-1H
i mi dazol e- 2- car boxj m dani de; 2-(2-Anmi no-1H
i m dazol - 4- y| ) Alposlisclosed gergmage Solﬂpﬂ‘ﬁﬂﬁﬂfféwlélﬁﬁdro
1(2H) - pyri di nyl ] pentyl - 2H 1, 4- benzot hi azi n- 3( 4H) - one;
2-(4-5-[ (2R, 6S~-2, 6-Di nmet hyl t et rahydro 1 ng) pyridi nyl ] pentyl - 3-oxo
3, 4-di hydro-2H 1, 4- benzot hi azi n- i m dazol e- 5- car boxi m dam de;
2- (5- Am no- 1H i m dazol - 2-yl) - 4|~_5-[(2| 68 P, 6-di net hyl t et rahydro

3-
3,
3-
3,
3-
3,
2
P
2-
p
4-
(
2
P
3-
3,
3-
3,
p
(
1
5-(4-
3,
5-(4-
3,
2-{4-
3,
5-{4-
3,
4-

4
(
4-
(
4-
{
4-
{
4-
5-



1(2H) - pyridi nyl ] pentyl -2H 1, 4- benzot hi azi n- 3(4l - one;

4-5-[ (2R, 6S~- 2, 6-Di net hyl tetrahydro-1 (21~-pyridinyl] pentyl 224 (&ER) 2002
pyridinyl)-2H 1, 4- benzot hi azi n- 3(4H) - one;

2- (4- Am no- 3-pyridinyl)-4-5-1(2R 6S~-2, 6-di net hyl tetrahydro-1 (2H)
pyridi nyl ] pentyl -2H 1, 4- benzot hi azi n- 3(4H) - one;

2-[4- (D net hyl am no) - 3-pyridinyl]-4-5-[(2R, 65-2,6-di nethyltetrahydro 1
(2H) - pyridinyl ] pentyl-2H I, 4- benzot hi azi n-3(4l rone; 15

2- (6- Ani no- 2-pyridinyl)-4-5-[ (2R 6S~- 2, §=di met hyl t etrahydro-1 (2I~

pyri di nyl ] pe - - LAzl R~ : :

oY (4 5 ( bR Bitereg bt ch BREN AL At el db Al Bl ters ANdeR SIS k0
3, 4- di hydr o- fitdrebf Avheraint, 1B, iG-J2Ky hnd R agydefidledigsabdyexi m dam de;
2-(2-Am no-4-pyridinyl)-4-S[(2R,6S)-2,6-di nethyltetrahydro-1 (2H) 20
pyri di nyl ] pent yl - 2HsddidclbssiAvréinard eorggoteyis ohBormula 3:

4-{4-5-[ (2R 6a5')-2,6-Di nethyl tetrahydro-1 (2H)-pyridi nyl]pentyl -3-o0xo0
3, 4-di hydro-2H 1, 4- benzot hi azi n-2-yl ) -2-pyri di necar boxi m dam de;
4-(4-S- [ (2R 6S~-2,6-Di net hyl tetrahydro-1 (2 ﬁyri di nyl ] pentyl - 3- oxo
3, 4-di hydro-2H 1, 4- benzot hi azi n- 2-yl fpr@di necar boxi m dam de; 25
2-(2-Am no-4-pyrimdinyl)-4-5-[ (2R i met hyl tetrahydro-1 (2H)
pyridi nyl ] pentyl -2H 1, 4- benzot hi azi :

2-(4-5-[ (2R, 6S~-2,6-Di net hyl tetrahydro-1 (gH) -Byri di nyl ] pentyl - 3- oxo

3, 4-di hydro-2H 1, 4- benzot hi azi n-2-yl ) - 4- i m di necar boxi m dam de;

2- (4- Am no- 2- pyri mdi nyl ~4-5-[ (2R, 6, S~- 2, 6-di net hyl tetrahydro-1 (2H) 30
pyridi nyl ] pentyl - 2H 1, 4- benzot hi azi n- 3( 4H) - one;

6-(4-5-[ (2R, 6S~-2,6-D net hyl tetrahydro-1 (2H)-pyri di nyl ] pentyl -3-o0x0

3, 4-di hydro- 2H 1, 4- benzot hi azi n- 2-yl ) - 2- pyr azi necar boxi m dami de; 24 SE
P 2002 WO 995%tedisorkeérs B%h&ﬁ%k&ﬁlg? ac2ccgtagl_c salts, esters, amides, or prod(nzz%s

2- (6- Am no- 2- pyr azi nyl) - 4-5- i met hyl t et rahydro-1

[(2R 6S :
pyri di nyl ] peWFfo,meiqu@Qaio{\hmzL are3iefinedascabove.
4- (4-5-[ (2R 6S~- 2, i [} - T I.di.nyl ] pentyl - 3- oxo
3, 4-di hydr o- 2H 1ﬂﬁgegﬁézﬁsﬁiygéﬁh{%Qwéﬁia’?{séjfﬁoﬁéglfi%e 2- car boxi m dam de;
2-(4-Am no-1, 3,5-triazin-2-yl)-4-5-[(2R, 6S~-2, 6-di net hyl t et rahydro
1(2F-pyridinyl ] pentyl -2H 1, 4- benzot hi azi n- 3(gl r one;
5-{4-S-[ (2R 6S~-2, 6- D net hyl t et rahydre~l @JjElﬁyri di nyl ] pentyl - 3- oxo

, 4

3, 4-di hydro-2H | , 4-benzot hi azi ny. , 2 tri azi ne- 3-car boxi m dam de;
2-(3-Amino-1,2,4-triazin-5-yl)-4-5-] S—R&,. 6-di net hyltetrahydro 10
1(2l rpyridinyl]pentyl -2H 1, 4- benzot hi azi n- (4l1®one; 4
3-[(4-5-[(2R, 6,5~-2, 6-Di net hyl tetrahydro-1; (2f ~- pyri di nyl ] pentyl - 3- oxo
3, 4-di hydro- 2H 1, 4- benzot hi azi n- 2-yl ) mretdhyl ] benzenecar boxi m dami de;

2- ( 3- Am nobenzyl ) -4-5-[ (2R, 6S~- 2, 6-di meghyl tetrahydro-1 (21 ~

pyridi nyl ] pentyl -2H 1, 4- benzot hi azi n- 3(4~- one;

or stereoisomers or pharmaceutically acceptable salts, esters, amides. or prodrugs
thereof, wherein B, G, J, K, and L are defined as above,

Also disclosed herein are compounds of Formula 5.




15 2-[3- (Am nonet hyl ) benzyl ] -4-5-[ (2R, 6S~- 2, 6-di net hyl t et ra?ydrg)Eb §6h~
pyridinyl]pentyl-2H 1, 4- benzot hi azi n- 3(4l r one; 1} 2
3-[(4-5-[ (2R, 6S )-2,6-Di nethyl tetrahydro-1 (21~-pyridi nyl]pentyl - 3-0xo0

3, 4-di hydro-2H 1, 4- benzot hi azi n- 2-yl ) met hyl Jt et rahydro- 1( 21~

pyri di necar boxi m dam de; 20 3-[(4-5-[ (2R 6S~-2,6-D nethyltetrahydro-1

(2F~- pyridi nyl Jpentyl - 3-oxo 3, 4-di hydro-2H 1, 4- benzot hi azi n-2-yl ) net hyl]- |1
-pyrrolidi necarboxi m dam de; 5-[(4-5-[(2R 65")-2,6-D nethyltetrahydro-1

2Fl ) - pyri di nyl ] pentyl - 3-oxo 3, 4-di hydro-2H

enzot hi azi n- 2- yI )met hyl ] -2-thi opheneﬂsar boxi m dam de

5-1 (2R 68~t D|rrethltetr aﬂml&z}zojlsaﬁ)“dln %ggent oxo 25
i hydr o- ZPFicr&o’ﬁ%‘HﬁréPﬁP SSA Gy eIiE

.ﬁ [ (2R, @Rreo?, Wherbif Rt hkbtetmt',ya@mq, Afe(aafarﬁﬁaardbawyl ] pentyl 3- oxo

5-

ydro- 2H 1, 4- benzot hi aZi n’ Z-yl) met hyl J-1, 3-oxazol e- 5- car boxi ni dani de;

[(2R 6, 5) AlsG R é&ﬂM&Eﬁt;{r@P%ﬁggﬁdyqs]%}‘“{orﬁwats.dl nyl ] pentyl - 3- oxo

i hydro-2H 1, enzot hrazin-2-y

(2F
1,4-b
5-[(4-
3, 4-di
2-[ (4
3,4-d
5-[(4-
3,4-d
i m dazol e- 2- car boxi mi dam de; 30 2-[(4-5-[(2R 6
(21~-pyridinyl ] pentyl - 3-oxo0 3, 4-di hydro-2H 1[4~
i m dazol e-5-car boxi m dam de; 6- [(4- '

(21~-pyridinyl]pentyl -3-o0xo0 3, ydjyo- 2
1, 4- benzot hi azi n-2-yl ) nmet hyl ] - p Pl i dilneca boxinﬁdanide; 2 ~ S Ep 2002
WD 991 50257 -14 PCT/ US98/ 26708

(

{El 6- Di met hyl t et rahydro- 1
nzot hi azi n-2-yl ) nmethyl ] - 1H
6- Di net hyl tetrahydro-1

9

(6- Ami no- 2-pyridinyl)methyl]-4-5-[(2R, 6S~-2, 6-di net hyl t et rahydro

| rpyridinyl]pentyl-2H 1, 4- benzot hi gzZin- 3(4Fi ) - one;

(4-5-[ (2R, 65" )-2,6-Di net hyl tetrahygro-1 (2H)-pyridi nyl ] pentyl - 3-0xo0
, i hydro-2H 1, 4- benzot hi azi n- 2-yl ) fret hyl ] - 2- pyri m di necar boxi m dam de;
-[(2- Am no- 4 pyri m di nyl) nmet hyl ] - 4- 5- [(2R 6S) - 2, 6-di net hyl tetrahydro
(21 rpyridiny entyl - 2H 1, 4- benzot hj azi n- 3(4Fi ) - one;
(
(

(

[
2
[
4-d
[(2
2
[ 2 5- [(2R ereoigorpsrs aF Pharmassulicply ac°fp Hua §sr°§‘6§sn‘}m*]d6%r%?r‘1d®!&§xo
4-di hyd | th Bdi b d d
s Aot mo. Sekofl WRIEORY, RS 6, £ 10 b Y og G B o Eo! Dot rahydr o 10
[ZH) pyri dinyl ] Q@'&)Vdmgid oL fifst BiABEMIRNEGH the RvelorRere is ?rowded a compound
, 4-
[
2
(
r
(
4-
[
2

(
3-

Yy i
4-

4-
di hydr o- ﬂﬁﬂmubgr@& hi azi n- 2-yl ) met hyl ] - 2- pyr azi necar boxi ni dani de;
6-

2R, 6S~- 2, 6-di. rret ylteﬁrahydro
othi azin-3(4 /o
- 2, 6- di net Ry hydr -1 {21~
\

M- 3{ 4Hy- one;

(4-5-[ (2R 6 Di net hyl tetrahydro-1 (2H)-pyridinyl]pentyl-3-oxo
(

Am no- 2- pyr azi nyI ) met hyI
H) - pyri di nyl ] pent

Ani nocycl ohexyl g -
di nyl ] pentyl -2H 1, 4- '

5-1 (2R, 6Sy- 2, 6- D| nmet hyl tetlrahydro- 1 (2H) - pyridinyl ] pentyl 3-Zy§o
di hydro-2H 1, 4- benzot hi azi ®g-yl ) cycl ohexanecar boxgri dani de;
(3- Ami nocycl ohexyl ) met hyl ] -4-S-[ (2R, 6S~- 2, 6- di net hyr tetrahydro 20
H) - pyridi nyl ] pentyl - 2H 1, 4- Benzot hi azi n- 3(4F1) one; R
10 10

2
1
4
3
2
1
2-
3
2-
1
6-
3
2-
1
2-
p
3-
3,
2.
1(
or stereoisomers or pharmaceutically acceptable salts, esters, amides, or prodrugs
thereof, wherein
R7 is (3-amidino)phenyl, (3-hydroxy)phenyl, {3-hydroxylamino(imino)methyl}-
phenyl, [3-hydrazino(imino)methyl}-phenyl, (3-aminomethyl)phenyl,
(3-amino)phenyl, (3-methylamino)phenyl, (3-dimethylamino)phenyl,
(5-amidino-2-hydroxy)phenyl, (1-amidino)piperid-3-yl, (5-amidino-
2-methoxy)phenyl, (1-amidino)pyrrolid-3-yl, (5-amidino)thien-2-yl,
(5-amidino)furan-2-yl, (5-amidino)-1,3-oxazol-2-yl, (2-amidino)-1,3-
oxazol-5-yl, 1H-pyrazol-5-yl, tetrahydro-1H-pyrazol-3-yl,
(1-amidino)tetrahydro-1H-pyrazol-3-yl, (2-amidino)-1H-imidazol-4-yl,
(2-amino)-1H-imidazol-4-yl, (5-amidino)-1H-imidazol-2-yl, (5-amino)-
1H-imidazol-2-yl, pyridin-3-yl, (4-amino)pyridin-3-yl,



3-[(4-5-[(2R 6S")-2,b-Dimethyl tetrahydro- 1 (2H)-pyridinyl]pentyl-3-o0xo

3, 4-di hydro-2H 1, 4- benzot hi azi n- 2- yl ) met hyl ] cycl ohexanecar box n%c@@plézg[]z
2- (3 Am nocycl opentyl )-4-S-[ (2R, 65')-2, 6-di net hyl tetrahydro-1 .

pyridi nyl hirpesghss2H 1, 4- benzot hi azi n- 3(4th -one; 25 PCT/US98/26708
3-(4-5-[(2R 65~-2, 6- Di met hyl tetrahydro-1 (2H)-pyridinyl]pentyl -3-o0xo

3, 4-di hydro-2H 1, 4- benzot hi azi n- 2-yl ) cycl opent anecar boxi m dam de;

2-[ (3- Ami nocycl opentyl ) net hyl ]-4-5-[ (2R, 6S~-2, 6-di net hyl tetrahydro 1

(21~-pyridi nyl ] pentyl-2H 1, 4- benzot hi azi #-3(4H) - one;

3-[(4-5-[ (2R, 6S~-2,6-Dinethyltetra rQ- 21~- pyr. yI]pentyI 3-o0xo0 30
3, 4- di hydr o- 2H 1, 4-{ géﬁ?ﬁnﬁ‘ﬁ%‘?ﬁ ﬁgw&ﬁkﬁ'ﬁe@e%ﬁeﬁ- necar boxi mi dani de;
3- (4-4-[ (2R 65~ 2, G5LiE L g i : - 1:200%0- 3, 4

di hydr o- 2H 1, 4- b on S AnfiBind )r?’&z‘e{’/‘? %gzzg‘r‘?‘e“c?g‘?%gdiﬁy%3%1%‘&‘9%%6‘3\7@'99| 50257
152 4 S E P 2002 (mldeMmd}a-ﬂr(@ma@)@mnma'lﬁmmémn)pmd-ahydr o-1
(2H) - pyri di nyl ] hexy. X

1, 4- benzot hi azi n- 2 iy}(‘;'&gﬁ’%’e?i’@é‘?‘kg‘édin? géj]axaxdmo)pyramn-z-yl, (6-amino)pyrazin-
2-(2-3-[ & no(imi n@-yl;(&yﬂnldit@ﬂ)d S-Bridzie2-3/1 ?(4dhhm}¥103 Sittidzirt2-yl,

benzot hi azi n-4-yl) 2, 6-di net hyl tetrahydyo-1(21~
pyri di nyl ] et hyl acet@fﬂ"&lg o)- 134‘“"32“1'5'3’1 (3-ami\{1 )?»2 4‘“"31“"5‘5'1

ol s e SR

pyri di nyl ] met hyl pr dpmdlmmpmdﬂ-ylmegml{({lméﬁo)pyﬂpﬁd&-yhmthyl tetrahydro-1
21~ 10 i di nyl h 4-b t hi azin-2

Vi benzentuar box) m damGmoRes 2 Hmsity) AE3gigno Bugd enfloetybt of ranydro- 1

(2H) - pynodi nyl ] et hqsy@hhmo)oxazawlawﬂryqiI(baadﬁanaidmdazol 5-ylmethy),

1, 4- benzot hi azi n 2-yl ] benzenecar boxji m d

3- (4- 4-[ (2R, 6S~- t&%‘étﬂ?}‘%@??'a?ﬁh?ﬁhﬁll memﬂﬁijbww; -3-0x0 15

3, 4-di hydr o- 2H14 -
3. (4-4-[ (2R 65~-2, 6@%{}‘;&3% ?Ig?rgh Y i dine Sgﬁu bt ﬁibﬂﬂ'?w 3- 0X0

3, 4-di hydro-2H 1, 4- @mmpmazumn-z-xlm)&ﬁvhz(é-na‘mhn@pxnm:jdim—fi})dmtpmﬁ e
3 oxo 3, 5(55532) TR A e P L MR g A
3- (4-4-[162R, 6S~- 2, 6(6Ehmbb)”wfdzﬁi-2-§lh¥dhﬂ, Laﬁﬁlrd)cyamxgﬂ Bydmidinotyeiuhexyt, 3

0x0- 3, 4- di hydr o- 2H— 4- bcnzot hi azi n-2-yl ) benzenpecar bOXI m dam de;
3-[4-(4-[(2R 6S ) -2 L gmigaraeia w@emy%a@@nwﬁghexy imeth y,

d I | oh
oYY oyl Lovel o’ SRt dpedte s fudpenAs nodsoes sy S

(2H) pyridinyl] met hgndc%remtmmclppmdmgw L.4- di hydr o- 2H 1, 4- benzot hi azi n- 2
Rg is Br, I, CoHs, H, CL, F, SH, SMe, CF3, CH3, CO2H, COsMe, CN,

20 C(=NH)NH,, C(=NH)NHOH, C(=NH)NHNH,, C(=0)NH3, CH,OH,
CH,NH3, NO, OH, OMe, OCH»Ph, OCH,CO5H, O(CH2),CO2H,
O(CH3)3C0,H, NHCH>CO>H, NH(CH3),CO»H, NH(CH3)3CO5H,
OCH,CH50H, OCHy(1H-tetrazol-5-yl), NHy, NHButyl, NMeo, NHPh,
NHCH,Ph, NHC(=0)Me, NHC(=0)c-Hexyl, NHC(=0)CHyc-Hexyl,

25 NHC(=0)Ph, NHC(=0)CH,Ph, NHS(=0);Me, NHS(=0)yc-Hexyl,
NHS(=0)2CH,C-Hexyl, NHS(=0),Ph, and NHS(=0),CH,Ph;

Rg is (CHa)s, (CHa)s, (CHp)g, CHaC(=0)NHCH,CH,

CHpCHpNHC(=0)CHy, (CH2)NH(CHa)p, (CH2)20(CHa)a, CeHy,
CH2CgHy, C¢H4CH>, CgH1g, CH2CgH19, CgH10CH), CsHsg,

30 CH)CsHg, CsHgCH), and CHoCH=CHCH»CH3>; and



| ] benzenecar boxi m dam de; 3-(4-3-[ (2R 6S )-2,6-Dinethyltetr ‘
2H) - pyri di nyl ] cycl opentyl -3 oxo- 3, 4-di hydro-2H 2WCSE-P1 ZUGA

, 4- benzot hi azi n- 2-yl ) benzenecar boxi m dam de; 30

-[4- (3-[ GBofispakr 2, 6-Di met hyl tetrahydro-1 (2H} PCT/US98/26708
yridi nyl ] cycl opentyl net hyl ) - 3- oxo- 3, 4- di hydr o- 2H 1, 4- benzot hi azi n-2

yl ] benzenecar boxi m dam de; 2 ~r S EP 2002" ' WD 99/50257 PCT/ US98/ 26708
-16 3-[4-(3-[ (2R, 6S~-2, 6-Di net hyl tetrahydro-1

(21~pyridi nyl ] met hyl cycl opentyl ) - 3- oxo- 3:18- di hydr o- 2H 1, 4- benzot hi azi n- 2

f bencenccarbgrd a5 L el 85,205 2L DL Sy a0 1
1,4-b t hi azi n-2- hoxi i 1 deg R
3 (3 Ot (5 pi por LRERTERT! Berdl ey pineridinvhor ni azi n- 2

yl'] benzenecar boxi m daiisé’y)piperidinyl, (4-carboxy)piperidinyl, 3,5-dimethylpiperidinyl,

3-3-Ox0-4-[5-(2, 2, G 6-tetranet hyl pi &Sr i.di no)pentyl]-3,4-dihydro-2H 1,4
benzot hi azi n- 2-yl be mipsridinya(Frigino)piperidinyl, piperidin-4-one-yl,

1-[5-(2-3-[Amino(i m . - 2 =2 (Bl - .
benzot hi azi n- 4-y1 ) pEREEEYpHhBERYD-pie AR -t fHaflicl pipetidiny,
%- [ 5- E ﬁ.- 3-[ Am'4no|(i) M@)ﬁmnﬂykjmpgﬁinﬂ; @qhenyDpigetidinylp- 4H 1, 4
enzot hi azi n- 4- - 3- pi i di necarboxylic acid: ...
1-[5-(2-3 Am'4ng|( |) ﬁ?ﬁﬁ’ﬂ%‘b&?ﬁfﬁﬁé’ﬁ?ﬁ P@%@éﬁ%’%ﬁfw&wﬂh 15
enzot hi azi n- 4- Syrsd i idi -bis-
3-4-[5-(3, 5-Di rr%t hS?gl?%er?driqﬁg?%ZRt | ]i_ag{yg,)cg_ 3,12?)%?*&3?%{}’2%51?12
benzot hi azi n- 2-yl bem&ﬁmtbﬂ}-ipwgh&pﬂe?-hydroxymethyl-pyrrohdmyl,
3- 4- [ 5- { Hydr oxypi peridi - 3. i 11, :
benzot i o1 i 2-y1 beSuBkARAa eyt s5aadnt, bRt Biantind, dietylamin,
3-4-[5-(2-1m nopi pemethyhamine ritykihyB4.6>dihydird-1 H-imyidazol-24y1, 2,8+ dimethyl-1 H-1-
b t hi azi n- 2-yl bepz. boxi nj.danj de; . . .
325 Qo 4- [ 5- (4 ox o BRI FORRBEHESH 36Simethy Fnspoliskh BIPATBENL of hi azi n
TSR s, M preoyL o g e
-[4-(5-2- me ani no) ne i peri di nopen - 3- 0X0- 3, 4-di ro
1, 4- benzot hi azi n- 2}/94516&@9 h@@i&é&xf)fﬁﬂmmixl- Y Y
3-(4-5- D et hyl gm | L di 5 - R, 4= chi 5 4
beﬁlzot hi[lfatkzi( n-2-yl ?b%@%@é’?@%ﬁ‘ﬁﬁ?glﬁn&gy a:ﬁi'é))f?gi ’ 'l{%da(rQagﬁaolve
1-[ ~- (2- 3- [ Ami aad RH | ¢ i S
be%zo'g hi azi[ n- 4_@?}? ) ?éﬁiwiﬁwb?ﬁgﬁﬁf)ﬁggﬁ?? g%ingrhgti d; dggérlﬂohrémulas?
3- 3- Ox0- 4- [ S- ( 3ngBRry IRy el R ¢y are)asahovel and R gdis &H. Hy diicohe? ldmbodiment of
benzot hi azi n- 2-yl benzenecar boxi m dam de;

3-4-[ 5- (2, 5- Di Fermyips Aand#. Ry, Rgi gd R peere g5 pocyesnd Ry is (GHipsdinansther , 4
E,g}ﬁggg} %'78;32}}{1%233%3{‘%%%%%'5 T 33% 88/ Rg, aad k| g i 2,60-diacfylppenaimt 72 |

20 another embodiment of Formulas 7 and 8, R7 is as defined above and Rg is H, Rg

y
(
1
3
p

is (CHp)s5 and R is 2,6-dimethylpiperidinyl. In another embodiment of
Formulas 7 and 8, R7 is as defined above and Rg is H, Rg is (CHp)5 and Rjp is
2,5-dimethylpyrrolidinyl.
Representative compounds of the present invention include:
25 3-(4-5-[(2R,685)-2,6-dimethyltetrahydro- 1 (2 H)-pyridinyl]penty!-3-ox0-3,4-
dihydro-2H-1,4-benzothiazin-2-y!1)-4-methoxybenzenecarboximidamide;
3-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyljpentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)benzenecarboximidamide;
4-5-[(2R,685)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-2-(3-
30 hydroxyphenyl)-2H-1,4-benzothiazin-3(4 H)-one;



-17 3-3-0x0-4-[5-( 1-pyrrolidinyl)pentyl]-3,4-dihydro-2H 1, 4-benzot hi azi n-2
yl benzenecar boxi m dam de;

1-[5-(2-3-[ Ami no(i m no) met hyl ] phenyl - 3- oxo- 2, 3-di hydro-4H 1, 421} SEP Zﬂﬁ
benzot hi aziwp dhrighsrpent yl ] - 2- pyrrol i di necar boxyI ic acid; N

| -[5-(2-3-[Am no(i ni no} met hyl | phenyl - 3- oxo- 2, 3- di hydr o- 4H 1 FTUS98/26708
benzot hi azi n-4-yl ) pentyl]tetrahydro-1H pyrrol-3-yl-N net hyl acet am de;
3-4-[5-(3-Am no-1-pyrrolidinyl)pentyl]-3-o0xo-3, 4-di hydro-2H 1, 4

benzot hi azi n- 2-yl benzenecar boxi m dam de; _jj.

3-(4-S-[2, 5-Bi s(net hoxynet hyl yrrolidinyl]pentyl-3-o0xo-3,4-di hydro 10
2H 1, 4- benzot hi azi n-{ %]/ Mﬁ&&mﬁﬂh@hnﬂmd(2H)-pyndmyl]pentyl-3-oxo-

3- (4-5-[2- (Hydry 1 { 0X0- 3, 4- di.hydr.0- 2H
1, 4- benzot hi azi n%wgﬁlé%géél{g?’g%%maéjli}md%xyf;genzcnecafbomm%1dc,

3- (4- 5-[ 2- (Hydr oxy -5 {QR; G@Qt@Duﬁemyhdtﬁhy&bﬂﬂﬁpﬁiﬁdlﬁyl%eﬁM3%xé—

T A b o e

benzot hi agi n- 2-yl bergzzgn rg_ﬁﬁmtq t " )
3-4-[S- (D et hyl am no) pe 131 - 0X0- 3, 4ﬁdei )&drrg g—l P’Z’%’?Al"&{‘ﬁ’ 3z°|xﬂ 2

yl benzenecar boxd MHHFH‘Q:I -hCI{ZQLh(m-la;Mlbmmc)qaﬂmmrhxﬂloBydvxﬂda 4- di hydr o- 2H

i m.4 y ggglz"tzh;f‘)zggmzyf [ﬂé&ﬁ&?@?@&@{:ﬁ pﬂ gﬂ?f@z 6- élrlgethygltetrahydro-l(-Z:}il)_l-

benzot hi azi n- 2-pyridinyllpeegla? Had-bénctathiadeni-3@F)-oh&- ( 2, 5- D net hyl -
I m dazol - 1-yl )pentyl 3 0X0- g 4-di hydr o- 2H
1, 4- benzot hi azi n- 2- WokiPnl( 2 APHd6-dimethyltetrahydro-1(2H)-

3[4 (S rvorpholpymng,qmmfoﬁqmbémm@mm1 4-benzot hi azi n-2

yl ] benzenecar boxi m

3-4-[5-(3, 5-Di net hyIW@Wsﬂ&)ﬁcﬁ)@emtb}’l)e@hm-lEzldl)-pjyrit;mi)rl}peﬁdyl!-.‘kv[é-
gngog(”oail ?52p(| pe§a2| ﬁ@%géw ﬁg '“)‘ﬂﬁzb" 3@M-onehenzot hi azi n-2 30
gl LbF 22((3 geg ab boxi ![ m C?a[ﬁh-(dhmethylammo)phcnyl];-S [2R, 65;)1-2d6-ﬂméethylt2elt_r|aliydro-1(ZH)

e - 3- 0X0- | ro-
benzot hi azi n- 2%”’5%\3{@8%&1?)63)&% %ﬂ 3(4H)oneg/ 502%7 18 2 4 SEP ~
2002' rcinft IJS9sns~03- _I
-yl) pentyl]-3, 439‘?' %dﬁi&ﬁ%z;{%ﬁ%ﬂgﬁﬁi%& ;bigHe)eryn ene n(?'axp 5“% ‘?n'oéam de;
3-[ 3- Ox0-4-(5-t ol If ydro nﬂsndcdnbuimmd&hl 4
be%zot hi azi E] 2-yl] bg E&ﬁwé r%g,gm,o}qw d4 E&A) d rﬂs Lt\ﬁ gie"t’rahydro 1H
pyr azol - 1-yl )pentyl] 52§ ydro- -pyn Inyl]pentyl-3-0xo-

, 4- benzot hi azﬂnﬁ-ﬂ@ﬂ@eﬂiﬂcﬂebmhhmm -Dyihtetahydro-1(2H)-
pyridinecarboximidamide;
20 3-(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-l(2I-I)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-1-pyrrolidinecarboximidamide;
5'(4-5-[(2R,6S)-2,6-Dimethyltetra.hydro-l(Zli)-pyridinyl]pentyl-S-oxo-
3,4-dihydro-2H-1 s4-benzothiazin-2-yl)-2-thiophenecarboximidamide;
5-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-3-oxo-
25 3,4-dihydro-2H-1,4-benzothiazin-2-yl)-2-furancarboximidamide;
2-(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2 H-1,4-benzothiazin-2-yl)-1 ,3-0xazole-5-carboximidamide;
3-(4-3-[(2R,6S5)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]jpentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-1 ,3-0xazole-2-carboximidamide;
30 4-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-2-(1H-
pyrazol-5-yl)-2 H-1,4-benzothiazin-3(4H)-one;
5+(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-1-pyrazolidinecarboximidamide:

p.




3-(6-Chloro-4-5-[ (2R 6S)-2, 6-di nethyl tetrahydro-1 (21~-pyridi nyI]pent
3- 0x0- 3, 4-di hydro-2H 1, 4- benzot hi azi n- 2-yl ) benzenecar boxi m d EP 2002
3-(4-5-[(2R 6. S~-2, 6-Di net hyl tetrahydro-1 (21~-pyri di nyI]pentyI 6-Tluoro-10
3- 0x0- 3, 4v6lh byeRer 2H 1, 4- benzot hi azi n-2-yl ) benzenecar boxi m pEIrUSe8/26708
3-(4-5-[(2R 6S}-2, 6-Di et hyl t et rahydro-1 (21~-pyridinyl]pentyl -3-0xo0-6
sul fanyl - 3, 4-di hydro-2H 1, 4- benzot hi azi n- 2-yl ) benzenecar boxi r ni dam de;
3-[4-5-[ (2R, 6S)-2,6-Di nmet hyl tetrahydro-1 (2H)-pyridinyl] pentyl -
met hyl sul f anyl ) - 3- oxo- 3, 4-di hydro 2H 1, 42%enzothiazin-2 1 S
| ] benzenecar boxi mi dam de: -5-1(2R 2, 6-Di ntt hyI etrahydro-1

21~- pyri di nyl | pent e 4-3-l0R) g@ %é-rl?lme tgq%{yﬁyq -V (2 pysmdinylipentying-oxo-

1
4- benzot hi azi - "2m
(4-5-[ (2R Gsérlrégy‘}ﬂ]’@%ﬁ?fb?g?gra v o bimidazole-Z-carboximidamide:. hyl 20

oxo- 3, 4- di hydr o- 2m(z.mnineﬁtbmdamm-ﬂmwan;ﬁé‘macﬁammmymmm

2-3-[A R t hyl t et rahyd I
(21 ~! p;?r |ng|( Ing?l ] E“Q%F‘W;ﬁgb@?f)%ﬂ %ﬁoll%%r%t ‘lgﬁgegﬁgt h?/az?nreaGyc;(r)boxyl iC
aci d; Metayl 2-3-[ anigs(] (masnlzmlmm | gﬂk@(ﬂ?@rﬁlﬁxl péntfi- ?-5)&0—

- 3- 0X

di net hyl t et rahydro- 1( 21 ~- pyr.i d| ]pent di hydr o-2H 1,
benzot hi azi ne- 8%dih 5@ E) azm-2-y -1 H-imidazole-5-carboximidamide;

3-(6- 4-5-T(2R tyl

3 f)xo-q,:%?z?di hydEf)- 2ﬁq?)’ﬂgﬁ‘§nzo fdggéln h%/ gﬁ‘;ﬁg%r"h%mcfo N

222 [ Ami ng(i mI d@lﬁfp):midyblpemyléﬂ-ﬂﬁémﬂﬁmz 364M)-nsm!; hﬁl tetrahydro 30 1
~ in en i ro enzot. hi.azi ne

E:ar bogﬂnl damyd]eIO y ﬁzg@ gﬁ;a'@?% m&%&%@ 2?31'9

2-3-[am pp(i m ?ijé&]—} phq;g othiaBintA(3R)-6ne;) - 2, 6- di net hyltetrahydrol
(2Fl) - pyri di ny! dr oxy- 3- oxo- 3, 4- "di hydr o- 2H 1, 4- benzot hi azi ne- 6

car boxi mi dani de; 3 &@Mm%pmdmylwﬁi H@R@@&dlmm@ydm-l(zm-
(2H) - pyri di nyl ]&ﬁgﬁ%‘}%&r@Wﬁq (gﬁslaxé) - 0X0- 3, 4- di hydr o- 2H

1, 4- benZOQ hi azi enecar OXI

2- 3- [ Ami no(ii mi no) rreQk{yﬂ-(pnheuhylanﬂncﬁ-ﬁ{-pmtﬁﬁﬂﬁ-ﬁzﬂgmhydimemyhhyamydro-

1(21~- di | -
1(4 ben)z/(r)!t h: ggllqu:gﬁg %h"r"%ﬁ’ g%H'ghﬁn@%P@ﬁsé@ "9%- Di net hyl t et rahydro- 1
(21 ~pyrisli nyl ] pent mt(m&o@mﬁanymﬁatmnk@am&e&xﬂwﬂ@aﬂ»?(IzH)

1, 4- benzot hi azi n-2 yl | benzenecar boxi m dam d

3- (6- (Ani nomet rgvn)iuwl Pty Zﬁf'ééf?“@o@i%rxﬂfﬂ‘@wahydr 0-1 (21~
1) benzentoar boxi m A SLERPSI A gyt e Mg penyl Song: 4
(2hn-pyri di nyl ]%dﬂwdro&ﬁ-dt4-bsxﬂotlnaz_irﬁ_2Ql)eg-pyxdﬁine@bboximidamide;
345 (2R 682, ?@bﬁwﬁe” BEPRDE: STE R 2 et oty {228
hydr oxy- 38 oxo- Jyfiditiytip -m%&@mdaﬂamw& yl) benzenecar boxi nmi dami de;
3-(4-5-1(2R 65)-2.§ -a-snf(tZHyéSS Stér B yltctr )% rg:lp() -pyn m}lf%gtty}lg-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-2-pyridinecarboximidamide;
4-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2 H-1,4-benzothiazin-2-yl)-2-pyrimidinecarboximidamide;
25 2-(2-Amino-4-pyrimidinyl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl}pentyl-2H-1,4-benzothiazin-3(4H)-one;
2-(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2 H-1,4-benzothiazin-2-yl)-4-pyrimidinecarboximidamide;
2-(4-Amino-2-pyrimidinyl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
30 pyridinyl]pentyl-2 H-1,4-benzothiazin-3(4 H)-one;
6-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-2-pyrazinecarboximidamide;

(
y
(
1,
3-
3-




20 net hoxy- 3- oxo- 3, 4-di hydr o- 2H

1, 4- benzot hi azi n-2-yl ) benzenecar boxi m dam de; 24 SEP 2002
('6 (Benzyl oxy)-4-5-[(2R 6S)-2, 6-di nethyl tetrahydro-1 (2F~

ridinyl] o¥spas3- 0X0- 3, 4-di hydro 2H 1, 4- benzot hi azi n-2 PCT/US98/26708

) benzenecarboxi m dam de;

[ (2-3-[ Am no(i m no) net hyl ] phenyl -4-5-[ (2R, 6S~-2,6 25 di net hyl tetrahydro-1
H} - pyri di nyl ] pentyl - 3- oxo- 3, 4-di hydro-2H 1,4 benzot hi azi n-6-yl)oxy]acetic
id; 3-[(2-3-[Am no(im no)nethyl]phenyl-435-[(2R,65")-2,6
rrethyltetrahydro 1 ééz(lmpyrldl nyl pent | - 3- 0x0- 3, 4-di hydr o- 2H

4benzot hi azi n- 6-y!2 YhcA-8- [ZERBGS) -2,6-dimethyltetrahydro-1(2H)-

A St s - 5 i 12

benzot hi azi n- 6- yl ) ox4{4e5H{@R¢ESY-2:6: Ditnethyltetrah§iie-1 (2HPpMdida [petyb3-oxo-
PCTNS98126708 . . . .. .. .

2-[(2-3-[ Ani no(? %@WFF&?WP‘] -Brzcihiazin-g-yl}- b Segiarine-2earaoximigamide; anydr o- 1 (21
~- di nyl tyl X t
rol e 5 (0oL B T noy Fofmind 1 3,5 WARR-2bh % [OR BN AleRedtnhfy. nol acel 1
di et hyl t et rahyHﬂH)@ﬁ@WﬂmlﬁﬁT&ﬂ}mMm H)-ane;. d| hydro 2H 1, 4

benzot hi azi n-6-yl ) a

A~ (2-3- Ani no( 7 ngﬂﬁ%ﬁmeny%&gﬂ[‘W‘é’g LA PRI PYLA %Ry dr o- |
(21 ~- pyridinyl ]nmwdfﬁzﬁmm-ﬁcMﬂBﬁd—aqlﬂH2;L4-ti=1azme-3-carbox1mxdamxde,

benzot hi azi n- 6-yl )a but anqQi ¢ acj d

3-[4-S-[(2R 6, 5~- 2, 7t ‘EF&H%?‘X‘})% -3 4028, @Pr%ﬂiﬁvﬂyﬂ}sﬁ’@vﬁ%-(z

hydr oxyetjfgoxy) - g2 dnﬁ rm-i”zﬂ-ﬂméothﬁ%osh h
'yl ] benzenecar boxi %ﬁn d%ﬂbéi%%- -1 (2R, 65~-2 6( g?'réret hyl t et rahydro-1

(21 ~-pyri di nyl ] pent y3-{(3-5oE(3R631-216 1methyltetrahydro-l(2H)-pyrldmyl]pentyl-3-0x0-

yI2] geﬁzteﬁte(rzgﬁégéftrﬁ %Vd%gggolxé)oféz %ﬂ%&éﬂl&%ﬁké t},% b‘gxgﬁlng'e 'n?ﬁzt et rahydro-1

(21~-pyridinyl] pent y2-(33Amiﬁolﬁnﬂyl¢-I4¥5y[12}D 682,6- dunethyltetrahydro-l(2H)-

1,4-b t hi 2.y b
CBut yl am By IRrrD R HeL B oo ety dr o0- 1 ( 21~
i di nyljspentyl - 3- Ozups-éAﬂundinmﬂWl)beaﬁl]lM [e=RE9)-36 Afthéthydted@hydro-1(2H)-

enzenecar boxi m dam de

(Di net hyl anyrrﬁwyllpcsty! 2HR 4-benzpttgazindédiyonest r ahydro- 1 (21~
i di nyl ] pentyl - %;gggs.ﬁzﬂ 63Y.9 62D irhd thyifkARPEBL AZbyidtnylpentyl-3-oxo-

6-
b
6-
benzenecar boxi m da
6-
X
6-

3-
Py
yl
2.
(2
ac
di
1,

Ani | i no- 4- 3.4idiRydr6 3H- R4 -benzatintiyi2- wimethyteuraliyd(@ 1@y r i di nyl ] pentyl 25
0- 3, 4-di hydro H1.4- begzot i azi n-2-yl ) benzenecar boxi m dam de;
(Benzyl am H 2 °§ﬂ’[°(“fﬁ 22, 6-di methyltetrahydro-1 (21~

yridi nyl3gentyl - 3 oxqc&s-ﬁzﬂ;dsydr@})ﬁhaﬁymedaﬁmtmﬁ)zpﬁrdznyl]pemyl 3-0x0-
| ) benzenecar boxi m da

2-3-[ Ami no(i ni ﬁ&)%%wﬁhéwm%b@mp@zﬁ)ree@yli lgpygrplidinecarboximidamide;
i met hyl t et rahydr o- 16445 gl 5).2d-DRAGHYterdh o= 132 A)-Hi iy retyt-3-ofo-
3,4-dihydro-2 H-1,4-benzothiazin-2-yl)methyl]-2-thiophenecarboximidamide;
5-[(4-5-[(2R,65)-2,6-Dimethyitetrahydro- 1(2H)-pyridinyl}pentyl-3-oxo-
25 3,4-dihydro-2H-1,4-benzothiazin-2-yl)methyl]}-2-furancarboximidamide;
2-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)methyl]-1,3-0xazole-5-carboximidamide;
5-[(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2 H-1,4-benzothiazin-2-yl)methyl]-1 H-imidazole-2-carboximidamide;
30 2-[(4-5-[(2R,65)-2,6-Dimethylitetrahydro-1(2H)-pyridinylJpentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)methyl]-1 H-imidazole-5-carboximidamide;
6-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)methyl]-2-pyridinecarboximidamide;
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di



benzot hi azi n- 6-yl ) acet am de; 2 ~SEP ~~~~ W 99/50257 PCT, f%?éﬁ?%
-21 N (2-3-[Ami no(i m no) net hyl ] phenyl -4-5-[ (2R, 6S~- 2, 6di net hyLt
(21~-pyridinyl ] pentyl - 3-o0xo0-3, 4-di hydro-2H | , 4

benzot hi agiggofkpyds) Cycl ohexanecar boxam de; N PCT/US98/26708
(2-3-[ Ami no(i m no) net hyl ] phenyl -4-5-[(2R, 6, 5-2,6

di nmet hyl t et rahydro-1(2H} - pyri di nyl ] pentyl - 3- oxo- 3, 4-di hydro-2H 1, 4
benzot hi azi n-6-yl ) -2-cycl ohexyl acet am de; N

(2-3-[Am no(i m no) net hyl ] phenyl - 4-5- ((2R1@5- 2, 6 di net hyl t et r ahydr o- |

(21~-pyridinyl]pentyl -3-0x0-3,4-di hydro-2H 1, 4 )
benzot hi azi n-6-yl) bé‘r‘@eﬁ@é‘&r H’g‘“e’%@llrﬁ 5-[(2R,65)-2,6-dimethyltetrahydro-

G ot hyl 1 et any QBB *y?ﬁ' A bR Qb 005 i hydro- 21 1,4
benzot hi azi n-6-yl) - Q-[(ahi»f(\zRécS’)}ﬂ;ﬁPanqthyltetrahydro-l(ZIi)-pyndmyl]pentyl -3-0%o0-
3-4-5-1 (2R, 6S dr

I(met h£/|( sul fon%%}‘ghﬂ{g?}gysi’ %Hgﬂ %y\’:‘ %%EN] ?-pmny@ﬁy%frﬁ lilfq?médﬁ S

enzengcar boxi m d{Z&imino-4-pyrimidinyl)methyl}-4-5-[(2R,65)-2,6-dimethyltetrahydro-
6- [ (Cycl ohexyl ulg‘;[gnyl)am r%’n - yE yé 8[( 6Sél-| rrethyltetrahydro I

[
3
(21~- pyri di nyl j@éhtpyridinylpenty- ﬂmb@zeﬂtmm AHD)iom87 ot hi azi n- 2
b boxi

e Oyct anoxyl metRut s SARESY 2 Dimethylspuahydra) (uED-pyvidigylpentyl-3-oxo-
di et hyl tet agwrc;ugyc(ra D pietzopatingeg ety piepSinidieartioximtamide

enzot hi azi n- necar OXI i
3-4-5-[ (2R, 65- 26 Dﬁﬁé‘f 1Gs¢ P ‘Bﬂmf@ﬂﬂp@ @890 6sdimethyltetralydros
N
3-
p
y
(
1
3-
3,

b
(
21
1)
(
I

(phenyl gul f ony{2) hgrp ia]nyﬁpémﬁlmmr@b&ﬁotmazm-smm-one,
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3-[(2-3-[Amino(imino)methyl}phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-3 ,4-dihydro-2H-1,4-
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yDbenzenecarboximidamide;
) N-(2-3-[Amino(imino)methyljphenyl-4-5-[(2R,65)-2,6-
30 dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-0xo0-3,4-dihydro-2 H-1 4-
benzothiazin-6-yl)acetamide;



10 3-o0xo0-3, 4-di hydro-2H 1, 4- benzoxazi n- 2-yl ) benzenecar boxi m dam de; °
3-(4-5-[(2R"6S)-2, 6-Di net hyl tetrahydro-1 (2l ~-pyridi nyl ] pentyl 2 og(EP 2082
sul'f anyl - 3, 4-di hydro- 2H 1, 4- benzoxazi n- 2-yl ) benzenecar boxi ni dam de;

3-[4-5- [ ( 2godolsnzky 6- D net hyl tetrahydro-1 (21 ~-pyridi nyl ] penpgraf$9sr26708

(et hyl sul tanyl) - 3- oxo- 3, 4-di hydro-2H 1, 4- benzoxazi n-2 15

yl ] benzenecar boxi m dam de; 3-[4-S-[(2R 6,5~-2,6-Di nethyltetrahydro-1

(?. 1~ pyridinyl]pentyl-3-0xo0-6 (trifluoromethyl)-3, 4-di hydro-2H

1, 4- benzoxazi n- 2-yl ] benzenecar boxi m dam g@g;

3-(4-5-[ (2R 65-2,6-Dinethyl tetr ah)‘dr 0-1 (21~-%%ri di %%pent yl - 6- met hyl

3- 0x0- 3, 4- di hydr o- 2M@-34lAsaineGsainoimethyliphesyirdenk2R68b%6ni dani de; 20

2-3-[ Ami im lrn4= Bl ' I hyd
L1 pyr i ny PEATRGRRRR T by ety Sl R ALY T Doy
aci d; Met hyl 2bendothiazimé-ylycycdohesadeghrbphanide; 4- 5- [ (2R, 6S~- 2, 6

di met hyl t et r ahydr o- i’ﬁé%f :E'%rgéigliir{]o)fxlnleﬁgﬂf)ﬁr{y .2195>fﬁjﬁ,’6§‘)'.9,i6pydr°' 2H 1, 4

benzoxazi ne- 6-car bo

3-(6- - 4- 54 ; -5 i :314-i gL nyl tyt
3 oo 3. iy B o e Anaear Bor im0 o1

2-3-[ Ami no(i m feyzethisgn-gyhehgyclohegylpectmmeis; ) - 2, 6- di net hyl t et r ahydro
L(2H - pyri di nyl T pentyil: 33 QRodmtno B IBadtih: sy BRBERE 321 ne- 6

car boxi m dam de; 30

2- 3-[ Am no( i m rivperyiteyrhhyine @) pynidinyZipeftyl-}-oRo G 4ldikpdioyd H-¢ 4 ahydro 1 (2Ff
J-pyridinyl]pentyl -N hydr - 3- 0xQ- 3, 4; di hydr o- 2H 1, 4- benzoxazi ne- 6

car boxi mi dam dé’?t\‘lmﬂ\?@%g?’yggé??ng@g’%@n 5gBl t WOUS L~~2

3-4-5-[ (RR 65- 2, 6- Dizota i fdthy11pRéAyiRYI-[() ntyl-6

[ hydrazi no(i m no) rretN?\?/I Wghglgg é(ﬂ d?% ]gr o-2H 1!(4{Q%g’jﬁg’§§azi n- 2

yl benzenecar b o ximethigltekr ,dro-l(ZH)-pyridinyl pentyl-3-o0xo0-3,4-dihydro-2H-1,4-

2-3-[ Ami no(i m . enyd, - 45- [ (2R, 6S~- 2, 6-di net hyl tetrahydro 1
(21~-pyridi nyl %g@%@%*ﬁ@?ﬁi‘%@?ﬁ%y rﬁ%q’ZH 1, 4- benzoxazi ne- 6- car boxam de;
3;] [ g- S-[( 25,h6|5- 2é6- BHAB{ @R{jﬁm D I&DWZH lﬂezx(aﬂyﬂmﬂﬂﬂ)ibﬁizdimhﬁwl-%

(yi {b;ﬁﬁgﬂgcai’bﬁmﬁﬂ"' hdamind 13063, 4-ihy o 28| - benzothiazin-2-

3- (6- (Amonet Rybehzéhesarbdxiidamide; 2, 6- di net hyl tetrahydro-1 (2F~ 10
pyridi nyl ] pentyl - 3-0x0- 3, 4-di hydro-2H 1, 4-benzoxazi n-2
yl ) benzenecar boxi m dilffeclapexyisufonyDamegl-495-H2Ri6%-26ydimethylerabydror

(7LD 0 Al b Oty o2

1, 4- benzoxazi n-
3- (4-5-[ ( 2R, 65-yDbénzenevatboyimidamidey dr o- 1 (21~- pyri di nyl ] pentyl -6 15

DU R 3 S AR A R e o
met hoxy- 20 oxo- Hirhettlylatdhpird (I pyridiayllpentyd-3 2000+ 3, pdiganeZripexi m dani de;
benzothiazin-2-yl)benzenecarboximidamide;
3-4-5-{(2R,685)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl}pentyl-3-ox0-6-
[(phenylsulfonyl)amino}-3,4-dihydro-2H-1,4-benzothiazin-2-
ylbenzenecarboximidamide;

25 3-(6-[(Benzylsulfonyl)amino]}-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2 H)-
pyridinyljpentyi-3-ox0-3,4-dihydro-2 H-1,4-benzothiazin-2-
yl)benzenecarboximidamide;

3-(4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-3,4-
dihydro-2H-1,4-benzoxazin-2-yl)-4-methoxybenzenecarboximidamide;

30 3-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)benzenecarboximidamide;

4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyljpentyl-2-(3-
hydroxyphenyl)-2 H-1,4-benzoxazin-3(4H)-one;



3-(6-(Benzyl oxy)-4-5-[ (2R, 65" ) -2, 6-di net hyl tetrahydro-1 (2f~ .
pyridi nyl] pentyl -3-o0xo- 3, 4-di hydro-2H 1, 4- benzoxazin-2 20 24 SEP 2002
yl ) benzenecar boxi m dani de;

2- [ (2- 3- [ Awiopafsoastno) net hyl | phenyl - 4-5-[ { 2R, 65- 2, 6= di net hylpcgiusybene- 1
{2FI) - pyri di nyl ] pentyl - 3- oxo- 3, 4- di hydro-2H 1, 4 benzoxazi n-6-yl)oxy]acetic
acid 3-[(2-3-[Am no(i m no) et hyl ] phenyl - 4-5-[ (2R, 6S5)-2,6 25

di met hyl t et rahydr o- 1( 21 ~- pyri di nyl ] pent yI 3 0x0- 3, 4-di hydro-2H 1, 4
benzoxazi n- 6-yl ) oxy] propanoi ¢ aci d;

4-[(2-3-[A 6 d hydr o- Z
(2[~( pyri EZII nmyIn]OE)lanmt ;F’Q g&% %R] 49’§Ylhwﬂ§d%§a§y%°ﬂé%§bgmly f’g@f’%u{ gnm C
gm d; hsP 2- [(ﬁ ?—ﬂﬂuydrun;lﬂmmw%mmdlzm i-gl)emﬁydfbx?béx{zgﬁc%]b%g?rmamﬁxd% A
benzoxazi n- 6. y! ) am rofErURGSkediineiy iengho A6 sBn syl 3-oxo-
PCTJUS98I 26708 2H-1.4- .
3-[(2-3- [gm no(%ﬁalr?édgg(ztlwl"t ben;oxﬁmﬁ;;il;fg}fzg;%cg '3°"ém’é‘8h¥r%'?ﬁ Pt et rahydro-1
2F | t (Agripomethy -2,6-dimethyltetrahydro-1(2H)-
gengogg;: nI gyybr;;n aci d; = methyltetrahydro-1(2H)
3’%9&%8 OXAZIN-3(A2Dr0B&: 5 6 di et hyl t et r ahydr o- 1

4-[(2-3-[ Am no(r

(21~- pyri di nyl ] pent \- (ﬁAMpBerﬁi)Ch-bé{(HM%ti é-dfmethyltetrahydro-1(2H)-
benzoxazi n-6-y p) a.g] but an0| c acid;
3-[4-5-[ (2R, 6SPYHAREY ndfTl drheargiazin-3(4EDonepyr i di nyl ] pent yl - 6- (2

V1] benyenecar hoxi m does f@“*ﬁ%%rﬁr?@??ﬁ%@@ﬁ%%ﬂmw 2437 ahydro-1

(21~- pyr 1€@i nyl| |(methydmigo)phenyd]-2FH,4-benzoxazin-3(4H)-one;

1,2, 3,4-tetraazol - ha 3 di h en oxazin

yI ] benzenecar bgm m c?y%n@%mcé’ygag“ﬂ? I ﬁ'@{[@ﬂ&%ﬁ 'ﬂ“éc‘-é}'lFZF:?Pthr?‘é@@hydro 1
(21 ~- pyri di nyl ]ppﬁdinyl]partﬂm{-:f %dﬁt&ﬂéﬂf@S@H)-one

1, 4- benzoxazi n- 2-yl )b &we{car boxi m dam d

3-{6- (Butyl ami no) -4 35 '&?M‘W‘Bﬂmdlﬁmmmﬂlpenwl 3-oxo-
yridinyl]pentyl ¢-3 %‘I 4 ﬂbc’ﬂg){z&mzf'yﬂ)ufl hp%ﬁ%ﬂﬂn@céboxlmxdamnde

I)benzenecarbOX|

6- (Di k&t hyl ani no)3r(44=s{(PR@&)-B,s-Dm;emdtenahmbaz1ezfd)apymml]beﬁ@u.3-oxo.
| di nyl ] pent 35'4 § 8591—2}511 Afj f)e 9{a%m- oyil)teltl.ragg 1%Pﬁfﬁi-pyndmecarbommxdaxmdc

benzenecar baXi m

(

r

)

(6- Ani | i no- 4- 5- ( ( BR4ESB[(2R, -ﬂ,ﬁ@ﬁﬂ%ﬂﬁ&bﬁij&fﬂﬂ@ﬂ)% h@l-mbkbpent yl
0 oXi m

(

r

_)-1

y
I

b (Benzyl i rB TSI bt ans AP Gnecarbp e
ly) Ibglnrz]gln]egg p:)gi(l ?n @;(#1 ﬁ[(éR‘HSfl! @i Ointthyltettahfd}d VX EH)-Pyridityl]pentyl-3-oxo-
S Ao b iR aRy Y iHobotRzin -y D -Geoptenecarborimidamide
i methyl tetrahydro- I gls [(E)érssf'b %yﬂ)lln&WI%Lragy&oq(Zc'?I)l-lp)ng?J)(yquentyE}-%kg-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)-2-furancarboximidamide;
2-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl jpentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-y1)-1,3-oxazole-5-carboximidamide;
25 5-(4-5-{(2R,65)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyljpentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)-1,3-oxazole-2-carboximidamide;
4-5-[(2R,6$)-2,6-Dimethyltetrahydro-1(2H)-pyridiny]]pentyl-2-( 1H-
pyrazol-5-yl)-2H-1,4-benzoxazin-3(4 H)-one;
4-5-{(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-2-tetrahydro-
30 1H-pyrazol-3-yl-2 H-1,4-benzoxazin-3(4 H)-one;
5-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)-1-pyrazolidinecarboximidamide;

P
y
3-
p
y
3-
3-
3-
P
y
(
di



benzoxazi n- 6-yi ) acet am de; N

(2-3-(AmM, no(i m no)net hyl ] phenyl -4-5-[ (2R, 6S~-2,6 30 di net hyl tet razmll}drsoE--’lD 2002
(2F~- pyri di nyI ] pentyl - 3- oxo- 3, 4-di hydro-2H 1, 4

benzoxazi }%fg,;cl ohexanecar boxam de; 2 4 S E P 2002 WOpeehs98z6708
PCTNS98I 26 8

(2-3-[ Ami no(i m no) net hyl ] phenyl -4-5-[ (2R, 65- 2, 6di net hyl t etrahydro-1
(21~-pyridinyl]pentyl -3-o0xo0-3, 4-di hydro-2H 1, 4

benzoxazi n- 6-yl)-2-cycl ohexyl acet am de; MR3-

o ) LGRS ot S L2
benzoxazi n- 6-yl3 hemg&eeaat blo%%%ij&m-ﬁl 9 1H-umdazole-2-carbox1mxdam1de
(2- 3-[ Ani no(i nino) net hyl | phen e, 6S~- 2

ot bl oL e oAb | Mhimiden e STE R 55326 dimeghrheisaberion: 4

3o 5[ (2R 65 B BHEIRERF AL arntopasinscat-one

(1 2 Zl) bloyr i §li nyl ] pe th 3sz(4@ ((HRW%)‘BMWMI%&%WA&er@iﬁmym ox&H
enzoxazin z r boxi r ni
3- (6-[ (Cycl ohexiﬂ“éw O] drpegprasins; Vﬁz&?mﬂ@eé-@mww&ef ahydr o

1(21~-pyri di nyl | pentyyds: Smfe0r B- RAG'.S‘?Q t'f’ahjyé -
yl() benzgnecar %oLPm c%d% de; I?;f}uﬁ&gzlioﬂgiﬁ%ef hyl) rl%ul for%ll.te 0
ntyl-

am no- 4-5-[ (2R, HgH)-m(rBhnyl]pe -benzoxazin-3(4H)-one;
di net hyl t et r ahyd 3.4 d 1,4
benzoxazi e 2-y! y bendele R Pt ilithyao AL pyrdmylipensl £16-

3-4-5-[ (2® 6S) ;ﬁyxﬁn@l)rmmwmhaﬁﬂdmmme- pyri di nyl]pentyl 3-0x0-6 20

‘[ ( phenyl sul f onyl ) am _noj di hydro enzoxazi
yl benzenecar boxi ni d é.’n@d@mmo-S-pyndmyl)-4-5-[(2R 68)-2 6-dxmcthyltetrahydro-l(2H)-

3-(6-[ (Benzyl s%)fngﬂ*]%%pp}]”% &&gg;&,@g@‘;ﬁ,oﬁedl nmet hyl tetrahydro-1 (21~

pyridinyl]pentyl
1, 4- benzoxazi n- 2yl ) li’ei‘lz@tmmyla@nnmﬂ-amdieyl]ﬂsﬁ HRIR 5S¥2 Bedimothailtetrahdroh - one,

103 &0t ik AR AR o

benzo[ 1, 4Foxazi n- 3- m@w&zwﬁmpmﬂmmﬂﬂ-zwmhﬂnﬁﬁryﬁmS(QH)-B0

—)-

e T
-[3-(2,5-di ne D Pleny| - ~
99/ 50257 -33 2H 1, 4-@3@p ﬁgﬁ&ﬁ%ﬁh{,ﬁb{mm gﬁﬂﬁﬁ%ﬁdﬁ@m&

met hyi et hyl ) am no] pr opyl
4-[5-(2, 6- Di net hiidihydree? du, qnzyxyupaml;rlz-pmdtpm@qxlmrdmmde,

2-(2-Amino-4-pyridinyl)-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
20 pyridinyl]pentyl-2H-1,4-benzoxazin-3(4 H)-one;
4-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyi]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)-2-pyridinecarboximidamide;
4-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)-2-pyrimidinecarboximidamide;
25 2-(2-Amino-4-pyrimidinyl)-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2 H-1,4-benzoxazin-3(4 H)-one;
2-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl])pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)-4-pyrimidinecarboximidamide;
2-(4-Amino-2-pyrimidinyl)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-
30 pyridinyl]pentyl-2 H-1,4-benzoxazin-3(4H)-one;
6-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridiny!]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)-2-pyrazinecarboximidamide;



benzo[ 1, 4] oxazi n-3-one; 5 i

4- (5- D et hylam no- pentyl) - 2- phenyl - 4H benzo[ 1, 4] oxazi n- 3- one; 2 4 SEP 2002
2- Phenyl - 4- (5-pytrolidin-1-yl-pentyl)-4H benzo[ | , 4] oxazi n- 3-o0ne;

2- [ 5- ( 3- O¢p gg/kp@NY!| - 2, 3- di hydr o- benzo[ 1, 4] oxazi n- 4-yl ) - pens¢tnises/26708

I soi ndol e-1, 3-di one; 4-(5-1m dazol -1-yl -pentyl)-2-phenyl -4H benzo [

1, 4] oxazi n-3-one; 10

2- (4- Chi or o- phenyl )-4-[5-(2, 6-di met hy! - pi peridin-1-yl)-pentyl] -

4H benzo[ 1, 4] oxazi n- 3- one; -24-

2. (2- Ol o 0-pheny ) 41 %ol 2, 8L RSN Y 6L B i yhbediio b

2- (2-Cnhl oro- phgwd,hy?p&giby,ﬁmmaﬁh-mmﬁg| n-1-yl)-pentyl] 15 4H benzo]
1, 4] oxazi n- 3- one; 0- 2- | -2, 3-di hydr o- benzoM4] oxazi n-4-yl ~
pent anani di ne; 2- Phér(§45-12R, éS)pit imgthyltetrahydgos K240 pyn Hpengylf3-oxo-

L, #] 0xazi N3 onckpoded0h) Qs nReINID s s o) BEDI B! | 9T -

-yI) pentyl ]20°4 oxazin-
2- Phenyl -54- (5- pyrr OB+(d4ﬁtmxhoML3 MW—HM—MWS%M@MWM%O- conpound

with trifluoro- tic, acd 3- hen di hydr o-benzo |
i EHGO?SZILS nDi4 y![E?é?) hfgﬁykﬁé&%n benzo azmg4l’-8-<m4=l .

met nyl - gY@, -3-0X0-
1, 4] oxazi n- 3- one; B(a SOO'!S% 5@- e ehﬁ'm!ﬂxﬂhyaac?gegﬂ} pyf‘i MB&Q&UOXO

1, 4] oxazi n- 4- y|3rﬂed1h rpfi’éﬁ,&rhedzmnn'zﬁ-wz)ﬂk&, @mez}yatrqu!oadqsmpqru di n- 1

-yl -pentyt)-4H 30 b

4y{ 5pAm %o) pentyl) - 2%?1%%9’# l%l? %'Ié%z 3%14 '21[8 38692 d(l)rﬁeethyltetrahydro-

4 5 is-(z, £ Dérretlmﬂ)-ﬁyrmmgé}/ﬂ»gngylé%lﬂl A-baeokadid-3@Mkary| - 4H benzo[ ,
. 4] oxazi n- 3- one;

6 ety -2 pneny 23S o Birpethylistrahygro @ B Rydiny Ipeawdraros. one: 2

~ ~ E P20 P@U Hﬁ?@l/ozfﬁ 93 oxazin-2- l)mcth benzenecarbox1m1d 1
Met hoxy- 2- phenyl - peridin-1- éﬁ benzo 4] oxazi n- 3- one;

8- Chl or o- 2- phenyl Mgf‘snpxopewbﬁﬁ- @I@eﬂmhebm-l(zﬂ)oxam n- 3- one;
O 2P kSR el RSl dnd O ciro-2Fbencol
(13- Oxo12- phenyl - 2 233e(iAmyioracthylibeniil]-4; S KAR|6S)-2,6ydimethyjteiratydfd- (@A3-an di ne;
i [E)grl(gl ?é%%?p&%@%gl]p@q@fgigm benzo[i(ﬂ O)E(}?'ﬁlygrg %L%de{\t{l 11] oxazi n- 4-yl
’ {’;?5; ?[N“t |“e| e; 15 3% 4-3:[R906S Mﬁmkmﬁltéramymbdr@ﬁbl@%@ihﬁ]ﬂemamﬁ-4 yl)
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]tetrahydro-1(2H)-
pyridinecarboximidamide;
20 3-[(4-5-[(2R,6S5)-2,6~dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]-1-pyrrolidinecarboximidamide;
5-[(4-5-[(2R,685)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2 H-1,4-benzoxazin-2-yl)methyl}-2-thiophenecarboximidamide;
5-[(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl}pentyl-3-oxo-
25 3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]-2-furancarboximidamide;
2-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl}-1,3-oxazole-5-carboximidamide;
5-{(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1 (2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]-1 H-imidazole-2-carboximidamide;
30 2-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]-1 H-imidazole-5-carboximidamide;
6-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-ymethyl}-2-pyridinecarboximidamide;

7-
5
3-
1,
4-
1-
p
)

b



5- (3- Oxo- 2- phenyl - 2, 3- di hydr o- benzo[ 1, 4] oxazi n-4-yl ) pent anenitril

N- [ 3- ( 3- Oxo- 2- phenyl 2, 3-di hydro-benzo [ 1,4] oxazin-4-yl) 20 24 SEP 2002
propyl ] - guani di ne;

N[ S (3 OW éwg&?.p -2, 3-di hydro-benzo[ 1, 4] oxazi n- 4-yl ) - penpgrtiseitmmesdi ne;
4- (13- X 8 2, 3- d| hydro-benzo[ 1, 4] oxazin-4-ylnethyl) benzam dine; 25
2-(4- I\/bt hoxy phenyl) 4- (5-pi peridin- I-yI pentyl)-4H benzo[ 1, 4] oxazi n- 3- one;
7- Met hyl - 2- phenyl - 4- (5- pi peri di n-1-yl - pentyl)-4H benzo[ 1, 4] oxazi n- 3- one;

5- Met hyl - 2- phenyl - 4- (5 pi peridin-1- yI pentssl ) - 4H 30 benzo[ 1, 4] oxazi n- 3- one;
6- Met hoxy- 2- phenyl - 5- pi peridin yl -pentyl)-4H benzo[ 1, 4] oxazj n- 3- one;

2 4 S EP 2002 WO 99%- @zmnoéawpéw! %@Hfb%‘%d@li 65)-2, 6-dlmethylletr ydro-

N-

Hydr oxy- 4- (3- @éym%q@nr%l_gﬂdﬂm ﬁ?g{l.})_&]eoxam n- 4

yl met hyl ) - benzam ro-2 pheny piperidin- | -yl-pentyt)-4H
benzo[ 1, 4] oxazi n- 3- drE4-55(2R.69) %ﬂm&t)lymmwx)o-k(z(ﬁppnﬁmylaa;mdﬁ-oxo-

B AT Gy G didad e 7
4-[5-(2, 65Di net hyl - m-REIA:ﬂIhB-#Jp}Hrﬁldih?I)hﬁéﬂﬂyi]%-54(27&613’)%:1&&&(}&&)1‘3.&%0-
4H benzo[ 1, 4] oxazi n-3-0

2- (4- Vet hoxy- phda&)- mPﬂlaenththbm@émﬁWﬂw; pentyl]-4H

4 (4 15 (2. 61 met hyf DR 692 -Dimpthyheyaygiros] G pyridinJpentyl3-oxo-

2H benzo[ 1, 4] ox:ﬁéqdmyﬂrcyw-lb@bmmni&ziﬂ-ﬁ-e'l)mbﬁlyl]-4-pynm1dmecarbox1m1dam1de

11 gfog(ngﬁ g 5,): et hﬁ]ggrﬁgﬁnﬂ- I—;;]yn%m u)yl)gm%ﬁ'ly)(]u S?t(ﬁi( gS)?ﬁ dgnequtetragy%rbenzo[
4-{4-[5-48,6-D I(EHblﬁyndlhﬂ?ﬁeh@'I-Qle Ybknivxariniil48)-6n- 3, 4- di hydro 2H benzo[
1, 4] oxazi n- 2-yl | obenza

[ 2- ( 4- Met hoxy- phenyl§ [(4=50lc2R, QS)Si erlipethyltesahydro- I H)wyEdinpllpeniyly3-o-acet i ¢
SIC—II- genio%f 5;505(%2?‘ gﬁ?{yﬁk{'ﬁé"ﬁ@%—gﬁ&zam%{@Z’wa@nkgaz%ecardémm r?: glygr gm d,
4-[ 3, 4- di hydr o- 4- [ 5-2-)(66Andinoe:pyrhzinyl)methyl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-
pi peri dinyl) penfyid - o i alvto b DI RIRaLA-Ra k) be; Nydrazi de;
15 2-(3-Aminocyclohexyl)-4-5-{(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2 H-1 4-benzoxazin-3(4H)-one;
3-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyl]}pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)cyclohexanecarboximidamide;
2-[(3-Aminocyclohexyl)methyl]}-4-5-[(2R,65)-2,6-dimethyltetrahydro-
20 1(2H)-pyridinyl]pentyl-2 H-1,4-benzoxazin-3(4 H)-one;
3-[(4-5-{(2R,6S)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]cyclohexanecarboximidamide;
2-(3-Aminocyclopentyl)-4-5-[(2R,6S5)-2,6-dimethyltetrahydro- 1(2H)-
pyridinyl]pentyl-2H-1,4-benzoxazin-3(4 H)-one;
25 3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl)pentyl-3-oxo-
3,4-dihydro-2 H-1,4-benzoxazin-2-yl)cyclopentanecarboximidamide;
2-[(3-Aminocyclopentyl)methyl]-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2H-1,4-benzoxazin-3(4H)-one;
3-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
30 3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyljcyclopentanecarboximidamide;
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyljbutyl-3-ox0-3,4-
dihydro-2 H-1,4-benzoxazin-2-yl)benzenecarboximidamide;




25 6- Am no- 2- phenyl - 4- (5- pi peri di n-1-yl -pentyl)-4H benzo[ 1, 4] o:zﬂgi Sé one;
4- (5- Bronp- pentyl)-2-(3, 4-di met hoxy- phenyl ) - 4H benzo[ 1, 4] oxazi - P 5502
4- (5-Brono-pentyl)-2-(3,4,5-trinmethoxy-phenyl)-4H 30 benzo|
1, 4] oxazi nyg998es7 4- (5- Brono- pentyl )-2-(4-nmet hoxy-phenyl ) - 2ETRSHY26708 1, 4]
oxazin 3-one; 2 ~ ~ E P 2002 WD 99150757 -36 PCTNS98126708
N-[2-(2, 6-Di net hyl - pi peridin-1-yl)-ethyl]-2-[2-(4-mnmethoxy
phenyl ) - 3- oxo- 2, 3-di hydro- benzo[ 1, 4] oxazi n-4-yl]-acetani de;
4-{5- (2, 6-Di net hyl - pi peridin-1-yl)-pentytd6-2-(3, 4, 5-tri met hoxy
phenyl ) -4H benzo[ 1 4%0 | N3 QNeE; -
(5 42 D met hoxy- phan oy (AR SE 2.8 Hiimehybewghvcar GHmidinylhpxyl-3-ox0-3.4-
pentyl ] - 4H benzgydfo. ﬂ!qx‘ﬁ-%é&oﬁaz%ﬂﬁ-yl)benzenecarboxumdamxde
2- (4- Br ono- phenyl) 4-[5-(2, 6-di net hyl peri di n- 13/ -pent 4H benzo[
1, 4] oxazi n- 3- one; 82MB-t3hMmm0(3mwtmth¥F IBhenyp3raxer3-dibyd %ﬁétly‘i-) 4H 10
benzo[1,4]oxaz one;
2- (4- Benzyl am 8“%%9145YIEN%[(85 6@ a‘iﬁr’%ﬂ%%yltﬁﬁrﬁgdf%ﬂlﬁ@ yl)
54 Net Hoxy. DREY Y e (2. s & 0 di
4- Met hoxy- pheny 4-15 t arret rL I n-
pentyl J- 4H benzo[ = 134 h‘i’PH‘pQ“’é‘PPéme%B Iphenyl- -oxo- dnhydro H'l ‘2’

4- (2-Brono- eth _r4h oxazi n-3 one;
4-28— Br ono- pent;ﬁ ?3 45‘?0%% g@?gﬁ“&éﬁﬁ gg%zo , 4] oxazi n 3-one;
ézlgcz), zw%lr O)rily etpyylgmyﬂm@thylmommhenyl ~4H- benzo [ 1, 4] oxazi n 20 3-one;
- (3, 4-Di chl or o- phe er,i.gi.n-
pentyl]-4H benzo[ 1, }[%lgéé'h%.%g)n%’g [Si’m t\é{m’%& (ﬁﬂ
4h[ 3- I()2 ?Hﬂbmtﬂyﬁklimg}]@myladnﬁtgéﬁaymwxbw J-dilfjdey-R H- B4 {oénsoxbrinoy

en enzo oxazi n- 3-aone
2 (2yAm no- et hyﬂlgﬁ“ze‘(eﬂafh@i‘ﬁéia}mﬁhenyl) 4H benzo[ 1, 4] oxazi n- 3 one;

2- (2, 6- Di net hyl - pi peyr f“%nz'ﬁ(fxl %{%Aﬁﬁéﬁd}ﬁﬁgzﬁjt"gﬂl’ddﬂﬂﬁmoxyethyl)-

0x0- 2, 3-di hydr o- benz
4-[5- (2 6- Di met Jrgko-pipidhydio-2-7iL, ${benzoxazin-2gdiliepkzéncarbdximaddmidy; 3 0
phenyl) -4H benzo |

BT (2 6o met hyt &"f E@?Z‘*&? 2 {eytsisghydra:13ED-Byrdiny ghgpy-3-oxc-

15 3,4-dihydro-2 H-1,4-benzoxazin-2-yl)benzenecarboximidamide;
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]benzyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)benzenecarboximidamide;
3-[4~(4-[(2R,685)-2,6-Dimethyltetrahydro-1(2 H)-pyridinylJmethylphenyl)-
3-ox0-3,4-dihydro-2 H-1,4-benzoxazin-2-yl}benzenecarboximidamide;
20 3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]cyclohexyl-3-
ox0-3,4-dihydro-2 H-1,4-benzoxazin-2-yl)benzenecarboximidamide;
3-{4-(4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]cyclohexylmethyl)-3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-2-

yl]benzenecarboximidamide;

25 3-[4-(4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl)methyicyclohexyl)-3-oxo-3,4-dihydro-2 H-1,4-benzoxazin-2-
ylJbenzenecarboximidamide;

3-(4-3-[(2R,65)-2,6-Dimethyitetrahydro-1(2H)-pyridinyl]cyclopentyl-3-
oxo-3,4-dihydro-2H-1,4-benzoxazin-2-yl)benzenecarboximidamide;

30 3-[4-(3-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]cyclopentylmethyl)-3-oxo-3,4-dihydro-2 H-1,4-benzoxazin-2-

ylJbenzenecarboximidamide;



2H-benzo [ 1, 4]oxazin-2-yl } -benzam dine; 2 ~ S EP 2002 WO 99/ 50257 - 37

PCTN898/26708 3-{4-[6-(2, 6-Di net hyl - pi peridin- | PZUUZ
-yl - hexyl] 3-0x0- 3, 4-di hydro 2H benzo[ 1, 4] oxazi n-2-yl }- benzam I ne;
2- ( 5- Ami nqypédmeks72- hydr oxy- phenyl ) - 4-[ S- (2, 6-di net hyl PCT/US98/26708

pi peridin-1-yl)-pentyl]-4H benzo[ 1, 4] oxazi n- 3- one;

2- (3- Am nonet hyl - phenyl )-4-[5-(2, 6-di net hyl -pi peridin-1 -yl)
pentyl]-4H benzo[ 1, 4] oxazi n- 3- one;

3-{4-[5-(2, 6-Di net hyl - pi peridin-1-yl)-peafyl]-7-nethyl-3-o0xo0-3,4

gi ?Zd{g(ﬂ;— genDizﬁe'E @lﬁg_@@p&%6¥ﬁa}h)§enxar% '51&390 3, 4-di hydro 10

ZH benzo[ 1, 4] sthylcydtopeh yoia@taz;adm rB2H-1,4-benzoxazin-2-
2- (5- Am nomatﬁgl IQ’irr]rigrt\ ho)}lxyﬂpdgng?? (2, %Hdl met hyi

pi peri di n- 1- y| yllbsazangearboptimidamids; 1, 4] oxa2| n- 3- one;

3-{4-[5-(2,6-Di rret kd'gt) gig ﬁ%#’r%l)b( %@ﬂie\ﬁjail)gﬁ %pﬁ:d%ﬁf%@m&lﬁbenzo[

1, 4] oxazi n-2-yl }- zam

3-{ ]4 [ 5- 62, 623 DB-mab—Byll dlhydrexzﬂlgl H-Henz%ﬂa)zmpbmwédzer&cmxﬁuémﬁidbydr 0 2H benzo[
1, 4] oxazi n- 2-y! oxy-benz I ne

3-{7- Chl or o- 4- [s- ( 23 -égl éxﬁér(ﬁgmpiﬂ%lﬂlcmﬂl -3 4ydihydearg 7 1.4-benpoxazin-2-

di hydr o- 2H benf Q¥ Samagidd; } - benzam di ne;

4- (5- Bronp- pentyl) - 2- phenyl - 4H- enzol[ 1, 4] oxazi n- 3- one;

3-[3- Ox0- 4- (5-pi per3-dr(hx0]:4-&5-(%ﬁlﬁyﬂemeﬂlylwm'dm)mﬂhhﬁs{ihydm-zm1 4-

1,4 2-yl] -
N-{ ]ZO?SZICQr ba?/n"':"' eﬂ%“ g]ﬂ'gd t‘)ng%_ﬂfqgc_u(lfagpgl,net hyl - pi peridin-1
yl ) - pentyl ] - 3- oxo- 3145-@2 m(elmnahhdaenmhyupmhﬁmamz6=&hydro4apnnam de;

gi_ wdg g: (25L gé%g{z?x&mg-&g)%@ w}rl}lpé'uiqg_ qp[ei Ht yl % - 2 get glylne -ox0-3,4 25
1;- 4- (5-Di i sopropyl -'@2)-351%%%:?1% ?l ﬂ lbﬂgi@g%tanﬁf‘cg}_ rret Lyl 1~ benzyl
}-

[
, 4] oxazi n- 2-yl ] - benZam di ne; | sopropylamn

3- ox0- 3, 4-di hmpm%wmml}ﬂglpomhnwaﬂmyyl)c idizani di ne;

L g et i«
3-{4-[5-1%2, 6- Dbmiagdin-piyp)pemw]u‘ﬁapgﬁdmmmoxweamnxo 3, 4-di hydro 2H benzo |

-13181] oxazin-2-yl } iify(g,%%%ﬁe plpengn&pentyl]%-oxog4Edlﬁ)yd2 ro- 8%! VP 99150257
benzoxazin-2-ylbenzenecarboximidamide;
3-4-[5-(4-Hydroxypiperidino)pentyl]-3-oxo-3,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;
20 3-4-[5-(2-Iminopiperidino)pentyl}-3-oxo-3,4-dihydro-2 H-1,4-benzoxazin-
2-ylbenzenecarboximidamide;
3-3-Oxo0-4-[5-(4-oxopiperidino)pentyl]-3,4-dihydro-2 H-1,4-benzoxazin-2-
ylbenzenecarboximidamide;
3-[4-(5-2-[(Dimethylamino)methyl]piperidinopenty!)-3-oxo-3,4-dihydro-
25 2H-1,4-benzoxazin-2-yl]benzenecarboximidamide;
3-(4-5-{4-(Dimethylamino)piperidino]pentyl-3-oxo-3,4-dihydro-2H-1,4-
benzoxazin-2-yl)benzenecarboximidamide;
1-[5-(2-3-[Amino(imino)methyl]phenyl-3-0x0-2,3-dihydro-4 H-1,4-
benzoxazin-4-yl)pentyl]-4-piperidinesulfonic acid;
30 3-3-0x0-4-[5-(2-phenylpiperidino)pentyl)-3,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;
3-4-[5-(2,5-Dimethyl-1-pyrrolidinyl)pentyl}-3-ox0-3,4-dihydro-2 H-1,4-

benzoxazin-2-ylbenzenecarboximidamide;
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3-{4-[5-(2, 6-Di nethyl - pi peridin-1-yl)-pentyl]-3-o0xo- 3, 4-di hydr2)428-E)}3n2m2
1, 4] oxazi n- 2-yl } - N- et hyl - benzar ni di ne;

{ 2- (3- Car hayvgRoadey | - phenyl ) - 4-[5- (2, 6-di met hyl - pi peri di n- 1-B¢)/US98/26708
pentyl ] -3-o0xo0- 3, 4-di hydro- 2H benzo[ 1, 4] oxazi n-6-yl }-acetic acid; 3-(4-{
3-((Diisopropyl am no) - net hyl ] - benzyl }-3-o0xo0-3,4-di hydro 2H benzo(

1, 4] oxazi n- 2-yl ) -benzam di ne; 3-{ 4-(3-(2, 6-D nethyl-piperidin- |

-yl met hyl ) - benzyl ] - 3- oxo- 3, 4 di hydr o- 2H-88nzo( |, 4] oxazi n-2-yl } - benzami di ne;

Seﬁf’yﬁ” SR AR o L TR e PESTAES
3-{3-xo0-4-[ 4- ymyﬁede@%mhmmnwbutyl] 3, 4-di hydr o- 2H benzo [ |
, 4] oxazin-2-yl '} -benzam,din

2-( 3- Car bani mi doy! - pth éW){AImP@—“PEm@nﬂhﬂﬁhw}’l bPyre?SciydrohH-1.4-
tyl]-3- b | d 15 t hyl
eter: 3 f ar(sonzpRad ipenh hne ikt BE I sl B 000 benaor

1, 4] oxazisn- 2-yl ] - beNzkffi-(B-rfAmino(imino)methyl]phenyl-3-oxo0-2 3-dxhydro-4H-l 4-

3-{4-[4-(Met hy r| d'%yﬁ]pﬁgtyﬂ%aﬁ}drolﬁiyp)]no?B-ﬁc}\lrﬂeﬁ'ly? &mg 2H benzo[ |

, 4] oxazi n- 2- yI

4-(5- (2, 6- Di net hyl 9140 Li30ARinb= Mb}n&ﬁmﬂjp}m@t]iﬁoﬁé-wf&hﬂéﬂbm 40
4-yl - et hyl ) - phenyl ] -4 enzo[ 1, 4]oxazin-
3- { 3- Ox0- 4- [ 4- berzoxagin2ryibengenesan wumdwdq,-s 4 d| hydr o- 2H benzo]

1, 4] oxazi n-2-yl }-be : ]
3-(4-(4-Cycl ohexyl argnz(%or§| %U?stf@%@%w?w- dipwglrldmﬁllh)%l gé%xo f 4-dihydro
1, 4] oxazith- 2- yD.H-bda-lbzmmcdzmé,-yl)benzenecarbox1m1damxde

3-{4-15-(2,5-Dr met hﬁ,g%ﬁ{zaﬂy@‘?&x@m]éu&))l B IYJulyl]%cnty? 3-oxo- d& tl}igé?o-g}?: benzo [‘

1, 4] oxazi n- 2-yl
3-[4-(5- NbrphoI1I4Doe4\zu;kazﬂﬁmiynbém3n&>&bn§imﬁdﬂhmdro 2H benzol

14]oxa2|n2yl]-benzamd|ne Di net hyl - pi peridin

-y!) -2, 3-di hydr oxy- pelAtyli2 d&mﬂwl -wéwblméﬁmllpcntyl-%pxwdzu n-2-yl

b di 3 di hydrob 1,4
- benza o ne el A CoRBRRL RSN MDAl 9 1V obenzo [ 1, 4]
pc-r me9glH~08 2- (3 Ge&-tfa(ﬁxmo;impﬂapim)pﬂn}yl]ﬂ»?:{0&0(324-6Md1rm2ﬂﬂ-31L4—bcqzexaznh-n 1-yl)

pentyl]-3-o0xo0 dr -2H—. enzol 1, 4] oxazi ne- 6- car boxylic acid;
3-[ 2- (3- Car ban’in‘fl eﬁﬁ@’ﬁ ’tzﬁ‘io 2,3-di hydro

benzo[ 1, 4] oxazi n- 4- >3L4r§5- fethy MndihehpemyIng loxee3s-atHydeR2 H-1,4-benzoxazin-2-
3-{4-[5-(2, 6-D net hyl - plg)érrlgi'ln 1‘gyl -lgent 2- enyHI?]u 3-0x0-3,4
di hydr o- 2H ben¥jenzéneraReximidamide; 1 benzam di ne;

3-4-[5-(Methylamino)pentyl]-3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-2-
20 ylbenzenecarboximidamide;
3-4-[5-(1-Methyl-1H-imidazol-2-yl)pentyl]-3-0x0-3,4-dihydro-2 H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;
3-4-[5-(2,5-Dimethyl-1H-imidazol-1-yl)pentyl}-3-oxo-3,4-dihydro-2 H-
1,4-benzoxazin-2-ylbenzenecarboximidamide;
25 3-[4-(5-Morpholinopentyl)-3-ox0-3,4-dihydro-2 H-1,4-benzoxazin-2-
yllbenzenecarboximidamide;
3-4-{5-(3,5-Dimethylmorpholino)pentyl}-3-0x0-3,4-dihydro-2H-1,4-

benzoxazin-2-ylbenzenecarboximidamide;

3-[3-Oxo-4-(5-piperazinopentyl)-3,4-dihydro-2 H-1,4-benzoxazin-2-
30 yl]benzenecarboximidamide;
3-4-[5-(2,6-Dimethylpiperazino)pentyl}-3-ox0-3,4-dihydro-2 H-1.4-

benzoxazin-2-ylbenzenecarboximidamide;



3-[4-(5- Am no- pentyl ) - 3-oxo- 3, 4-di hydr o- 2H benzo[ 1, 4] oxazi n-2 '
yl]-benzam di ne; 24 SEP 2002
2- ( 3- Car bam m doyl - phenyl )-4-[S- (2, 6-di net hyl - pi peridin-1-yl) 10

pentyl ] - 34 gqls'imélr di hydr o- 2H benzo[ 1, 4] oxazi ne- 6- car boxyl i epcrasysnetly|
ester; 4- oxy-3-[4- (4-nmet hoxy- benzyl) - 3- oxo- 3, 4- di hydr o- 2H benzo]

1, 4] oxazi n-2-yl]-benzonitrile;

3-{4-[5-(2,6-Di net hyl - pi peridin-1-yl)-pent-3-enyl]-3-o0x0-3,4 15

di hydr o- 2H benzo[ 1, 4] oxazi n-2-yt}-benzapodi ne;

4-[ 2- ( 3- Cyano- phenyl ) - 3- oxo- 2, 3- di hydr o-benzo[ 1, 4] oxazi n-4 )

yl met hyl ] - N, N- di met ﬁﬁ-ob%-ﬁz[g-,ﬂH@yrazol-l-yl)pentyl]- ,4-dihydro-2 H-1,4-benzoxazin-2-

3-[ 2- (3- Car bam,p 5 )= 3:.0X0- 2, 3-di hydro

benzol[ 1, 4] oxag}ylr?F%F%et‘ﬁy -5-(2, 6-di net hyl - pi peridin-1-yl nethyl) 20
benzoi c aci d; 3-[3-Oxo0-4-(5-tetrahydro- 1 H-pyrazol-1-ylpentyl)-3,4-dihydro-2H-1,4-

f Zfogqu,( ﬁi g abgﬂn}?zfog%.gir %b%ﬁ%%gl ] - 3- 0x0- 3, 4- di hydro 2H benzo]
3~Acet yl -2- (2- met hozw-phesybimdihyitaahydtb ¢ hquzziehﬁyl]as-bﬁo-iwyano- 2- {

4-[5-(2, 6-di net hyl - pi peri di n- l-ylgyfentyl ] -3-0x0-3,4-di hydro 25
2H benzo[ 1, 4] oibydre-2 -)lyﬂ-bgﬁgqqa,zm- hepzenecarboximidamide;

3-[2-(3- Car bam m doyl | ).z 2,:33:01 oP 4 ] . ln- 4
yl met hyl ] - 5- (2, 6-di ée@%ﬁ%?%sei%@ %i@?‘qn{éwe??]ﬁ@%g?z@h@le’%‘ggﬁ%’%;

4- (2- Di et hyl aBioxo-34-dily}iros2 Hil{4-ben2oxdzim Pyl JthZefiedaehaxivhiddmitet hi azi n- 3- one;
4-(2-Di et hyl am no-e | ) e s Vit L 0-2-phenyl -4H-b 1,.4]t.hi azi n_ 3-one; 2
S E P 2002 WD 99| é&é55)7l<5&§5't_%%lf1§§§w§¥%@v§w-f@ﬁ%@né@hmﬁré-‘&w: one,

2- (di pept hy| 303003, #ldyhle-ZHM| 4-b&zdx4ME DY benéROQMRkiRidamiel de; 2H
- Benzot hi azi n-3(4l -one, 4-] 2- (Ddl et hyl atni no)ethyl]-7-nitro 2-phenyl -,
ohydrochl ori de; 3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-0x0-6-
L (2, 6- D1 et OifdyPBRedih Hr-2 bV e Radihlz- fd el B8N Al 4 Penzol
- ]4t LS (2, 6-2 Di Im&*t h33ll-)[41£ﬁ-[(EI_Q,;66):-2,64[)i;ﬂe)hy;hteuih&dd}o-%ﬂﬂqwﬁd&yﬂb&mxyl@ 2H benzo [
: i azin-2-y -benzaonjtrile,; .. .
[{4-[5-(2, 6- Di(}PE%"P{VPﬁ?}rYM‘PWh&‘l‘K’Y%‘%éHﬁr‘i"!‘é‘é’@%’&:%’, 4-di hydro 10
benzofs1, 4] tynbaddenecarbokinhidamidepenzam de; 4-[ 5-(2, 6- D et hyl - pi peri di n-
yl)-pentyl]-2-(4-net hoxx- henyl) 4H benzo[ 1, 4]thi azin-3-one; conpound
D i T ubr . acet Beldst|(3%,65)2,6:Dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-ox0-6-
R s 225 D (RIS mARARS alifidro ik 1 Az R chodhebdrBudiRiadling on 2O |
3-(4-5-[(2R,6S)-2,6’-Dimethyltetrahydm-1 (2H)-pyridinyl]pentyl-6-methyl-
3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-2-yl)benzenecarboximidamide;
20 2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3-0x0-3,4-dihydro-2 H-1,4-benzoxazine-6-carboxylic acid;
Methyl 2-3-[amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2 H)-pyridinyl}pentyl-3-0xo-3,4-dihydro-2 H-1,4-
benzoxazine-6-carboxylate;
25 3-(6-Cyano-4-5-[(2R,65)-2,6-dimethyitetrahydro-1(2 H)-pyridinyl])pentyl-
3-o0x0-3,4-dihydro-2 H-1,4-benzoxazin-2-yl)benzenecarboximidamide;
2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-dimethyltetrahydro-

1(2H)-pyridinyl]pentyl-3-ox0-3,4-dihydro-2H-1,4-benzoxazine~6-
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carboximidamide;

30 2-3-[Amino(imino)methyljphenyl-4-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-N-hydroxy-3-oxo0-3,4-dihydro-2 H-1,4-benzoxazine-6-
carboximidamide;



| 5 3-{4-[5-(2, 6-Di nmethyl - pi peridin-1-yl)-pentyl]-3-o0xo-3, 4-di hydro

2H benzo[ 1, 4]thi azin-2-yl}-benzam de; 4-[5-(2,6-D nethyl -piperidin-I
-yl)-pentyl]-2-(3-nmethoxy-phenyl) 2-(4-nethoxy-phenyl}-4H bc%%[ég

1, 4] t hi azypo¥sma8e; 4-[5-(2,6-D net hyl -pi peridin-1 9 E%ZUOZ
yI ) - pentyl]-2-(4-nmet hoxy-phenyl) 20 I,1-dioxo-1, 4-di hydro-2H 11>6=

benzo[ 1, 4] t hi azi n- 3- one;

2- (4- Benzyl oxy- phenyl ~4-[5- (2, 6-di met hyl - pi peridin-1-yl) pentyl]-4H benzo [
| , 4] thiazin-3-one; -30-

2-(4-B h I di n-1-vl
4I—|g ben;gF)l(y4iot ﬁpgz?%“é[@ég%gﬁemf&il ?‘sﬁ’(fé}%i@ééﬁﬂé\ngﬁpﬁéﬂr% n- |
-yl)-pentyl]- 3(h9axgzlﬁodmmobm&h9n%tb:&em.qu{ydilo-ﬂﬁM-azﬁﬂxazluiz-

-t hi obenzam d
4-{4-[5-(2, 6- Drlhmnr;qcaqbpmdmnde;l yl)-pentyl]-3-oxo-3, 4-di hydro 2H benzo [ -

1,4] thi 2-yl
3- {]4 [5I ?gl g Di ?/ret hy p| per In&hnﬁqeﬂy{l;phergl ?][(2§ 60 63)d1£n oh )htegah(y dsgy
Hbenzop 1, 4] I(DH@\-pyﬁdxﬁywen}yerBbM4mwdhﬁDHalq4-ﬁemXamne-6-carboxaxmde

(o200 e BB bl b s R g0, - 2o
CTNS981 26708 :ﬁg{h%#,ﬁf&gp%&}xr@{)}ayizgylrg_géﬁzquzlh_z yl }-pentyl]-3-o0xo0-3,4

I hydr o- 2H ben enzam
Allyl-2,2- dlxi]tangnncmfbtbemxdm(ld&, , 4] t hi azi n- 3- one;

(2Dt ot o o L oSSR ARl tahp > o
, j] t hi api n- 3- Wnﬂ}peaym-‘akbaalamhp&oeziml4)bé‘|z&xaihpmenyl 4H benzol

] thiazin-3 one;
Benzyl - 4- ( 5- ﬂ?‘?ﬁé‘?"r'ﬁf’%"%‘?‘l‘daﬁéﬂ%yl) 4H benzol[ 1, 4] oxazi n- 3- one;

Qyct ohexyl -4 Lo (RAsHRION o gl Mipd oL IR bbyrifnbiBanbs.

4]t hi azi n-3-one; 2H 1,4 enzot one
4- Et hyl - 2- phenqxo—2,4rﬂ11|udro-aHﬂl i-bynzowaérndlt{enzem}ecmbmmﬂam:dﬂe I 5

g I{Vzt Fél (g ghgln?/rlat h%/%'gﬁggrjé‘ﬂ #16'9@”41'%%% 1§2Qi13§'€612§1mar 5 2H- benzo[

111 4]50)(2212”[)2 yh);]dnlanw M&b-dmehitdx@almﬂ&iﬂnﬂd»ﬁ@md-yl)bendzenecarbonmldamde,
t -2 -
beLzoE 1, 4] oxggl ny3 g-,gg-? [Iggi QS)-z g—[;x ylt trz!hygro- (B?ls-pyhcr!]inyl]gemﬁi
3- Ox0- 2- pheny| meubxRi3soxoss, nun@atdizy-m.uénzaﬁ&mﬂ' biyi)Befizedbdaysbxinidamide;
benzo[ 1, 4] oxazi ne- 6- carboni tri
-(6-(Benzyloxy)-4-5 [(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-

pyridinyl]pentyl-3-oxo0-3,4-dihydro-2 H-1,4-benzoxazin-2-

2
3-
1,
P
di
4-
4-
2-
1
1,
2-
2-
1,

20 yl)benzenecarboximidamide;
2-[(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridiny!]pentyl-3-oxo0-3,4-dihydro-2 H-1 .4~
benzoxazin-6-yl)oxyJacetic acid
3-[(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S5)-2,6-
25 dimethyltetrahydro- 1(2 H)-pyridinyl]pentyl-3-oxo0-3,4-dihydro-2 H-1,4-
benzoxazin-6-yl)oxy]propanoic acid;
4-[(2-3-[Amino(imino)methyl}phenyl-4-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-o0xo0-3,4-dihydro-2 H-1 ,4-
benzoxazin-6-yl)oxy]butanoic acid;
30 2-[(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-2 H-1 ,4-

benzoxazin-6-yl)aminoJacetic acid;



4-[5-(2, 6-Di net hyl - pi peridin-1-yl)-pentyl]-2-pyridin-2-yl-4H -
benzo[ 1, 4] oxazi n- 3- one, 2 4 SEP 2002
N- Hydr oxy- 3- oxo- 2- phenyl - 4- (5- pi peridi n-1-yl -pentyl)-3,4 25

di hydr o- 2Hwkpeessp2shr 1, 4] oxazi ne- 6- car boxam di ne; PCT/US98/26708

3- Oxo- 2- phenyl - 4- (5- pi peri din-1-yl -pentyl)-3, 4-di hydro- 2H benzo |

1, 4] oxazi ne- 6- car boxam di ne;

3-{4-[5-(2,6-Di nmethyl -pi peridin-I-yl)-pentyl]-3-o0xo0-3, 4-di hydro 2H benzo]
1, 4] oxazi n-2-yl }-thi obenzam de; 30 -31-

3-{4-[5- ( Adamant an- 1-y| ami no) - pent yl ] - 3- oxo-3, 4-di hydr o- 2H benzo

1, E1] o£<azi( n-2-yl} - @e&%é‘rﬁ‘“’d’i"%i Amino mlthyl]phenyl-4-5-[(2R, S)-2,6- |

2- (3-Di et hyl anmi pa- Ny ENercy HalV | W N0l L3 4Hd; OH.1 4-

1, gf] oxazi n¥3- On@&e%&%@?@o&ﬂ%ﬂ%g%&@%ﬁp&é}@g% 3’%? l%?&ngé%ls’%mos

4-[ 3- (2, 6- Di net benkzoxbzin-@ehimino]prdpanoipatid; 2- phenyl - 2H - 1, 4

benzoxazi n- 3(4Hn- oneg; 4-.Met. hyl < 2- | - 2H -1, 4 oxazi n- 3(4Hn- one.

DETAI LED DESCRI PTI d‘@%Pﬂﬁ%ﬁ?P’&ﬂgﬁ%@%@%#@?‘%}é‘ means a strai ght,

branched, ssat ur aﬁxﬁd,ynéuma@tung?@ﬁﬁ&aylwtﬁbad%.nmimﬁ-ggm,4. to 20 carbon
C

atons. Typical alkyl groups inglude nethyl, isobutyl, pentyl,
2- et hy| - pent y| beng@xaging6-ylamipplhutangi¢iacid; enyi and the |ike. The term

"cycl oal kyl " neans a_gat Whatee QL m‘]ﬁm I W igh,forns a

ring having from3 taSong ng %%Porrs. liypl)sg?qg(@() es |l#g¥\§%igq%0

cycl opropyl, cyhbydsbwyethoxpritoxdd,4tdikydro-2ie] 4dbemzdxagiatBal kyl al kyl " nmeans a

cycl oal kyl group.attached to.an.al kyl group wherein "cycl oal kyl" and
funrdicshoiBidhid

"al kyl" are as %ncl udes, for exanple, cycl opropyl nethyl,

ccycl opentyd et hyl and3-{his.[{iR6S)-21Dirh&hiltetfaRydba yrididlpenid1-3idxalaht ,
‘branched, saturated o! 1é{u@atur at ed %l}ar bon chg‘?’iﬁyh)g\l/i ngn);érgm 1 to 20

carbon atons wh&fElR3dhtetraszolrdryémethewmors dtihwdror 2+l edrbenzoxpzing2a het er oat om

sel ected from oy enerd Sffamidd!! fur, sul phoxi de or sul phone. Typi cal
"het er oal kyl " g?%ups nlegécr%)ge met ﬂ%xyrret hyl , 3-thionet hyl propyl, and

2-t h![ orret hgxyet hoxynlb_(&Mim}d-St-h%R,gS)t(h6-2dTmahY1@trﬂlbS'ducy![(zm-ppﬁc_iiaﬁﬂgmty&-n

unsat urated carhog rin Q.. carbon, at.o ichis

opt idonal ![ér subs?ﬁfﬁ'ﬁﬁi‘%&ﬂ%%?f‘ﬁ?ﬁ@%’y mm:fg;}:ﬁgﬁiﬁ I hal o_gg_n,
acid, es , am de, utidaindivg-4-2[AR[6SHL,6- t 78] | yl, am di ne,
nitro, sul phone, sulfoxide_or S(}ch:‘}_l_- g&;&lﬁl ,. thioam de, Qal kylaryl,

benzyl ami no, C( REydnyllaeptyl-31qxq Aé-bezeaziyZani di ne. Typical rings

i ncl ude phenyl, yﬂ&%&ﬂl\éﬁ:boﬂ:i‘ﬁdﬁﬁﬁ@rw , and anthracenyl. Preferred aryl
rings 25 are phényl, substituted phenyl, and naphthyl. The term "aryl al kyl"

means an aromatic r adi(@aPimethylahind)-¢-4§-K2R.65x3:6-dimethyl¢tralwidnoeli(d)-' aryl " and
“al kyl" are as e . and, i des . 4 be, benzyl, and
napht hyl et hyl . g%uael&?g’rem Pég)txgﬁg%?/c e d%%e{#sﬁ)%n@%gt ed or unsaturated
nono- or AD pol ybyenzerecgrboximidantide;l i c) ring i ncorporating one or nore (i.e.
1-4) heteroatons 4 ¢ 4 ilino-4-5-[(2R 65)-2,6-dimethyltetrahydro-1(2H)-pyridinyl]pentyl-
3-0x0-3,4-dihydro-2 H-1,4-benzoxazin-2-yl)benzenecarboximidamide;
3-(6-(Benzylamino)-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-

pyridinyl]pentyl-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-2-

25 yl)benzenecarboximidamide;
N-(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-2H-1,4-
benzoxazin-6-yl)acetamide;
N-(2-3-[Amino(imino)methyl)phenyl-4-5-[(2R,6S5)-2,6-
30 dimethyltetrahydro-1(2H)-pyridinyl)pentyl-3-oxo-3,4-dihydro-2H-1,4-

benzoxazin-6-yl)cyclohexanecarboxamide;



2 4 S EP 2002 WO 991 50257 PCTNS98| 26708 -43 selected fromN, O ngEﬁJ éﬁ
i s understood that a heterocycle is optionally substituted wt h2 4 02
O(al kyl), SH, S( al kyl'), am ne, halogen, acid, ester, anide, amdine alkyl
ket one, ak‘g; gq nitrile, fluoroalkyl) vitro, sul phone supdusaecmns C 1
_6 al kyl I Xanpl es of suitable nonocyclic heterocycles include, but are

not 5limted to substituted or unsubstituted thienyl, furanyl, pyrrolyl,

i mdazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazol yl, i soxazol yl,
triazolyl, tetrazolyl, pyri di nyl, pyrazi«g-, pyri m di nyl, piperidinyl,

pyrrolldlnyl pi perazin az |d|nyI iridipn rphollnyl thletanyl
oyetanyl . Pr ef er r edM r@n%[/&“&?z‘ y&gﬁmya%o& 2RAN-28r e not | i ni ted to,
o Sim dazol yHimefieiahytb DY, yr%lf@?‘yf%"% S Mt o P
4-, or S-isot hbermkgdm-6£}4)-2¢y¢lohnxy&cman¢d,yl 3-, 1, or S-i soxazol yI 1

3-, or S triazolyl, .or. 3-tet -pyridinyl,
2- pyrazinyl, 2-, Nl@r3' ‘mlm)WFhYﬁ%w“yiA's &aR 6055)5 pi peri di nyI 1-,

2-, or 3-pyrr Okilrﬁ’étﬁsb)ﬂetraﬂydrefl(ﬂipp)ﬁm'uﬁil]ﬁ&myl -3doxo-F4-ditydro2@ae4-i di nyl , 1- or -
2a2|r|d|nyl rmrp0|nyl 21 or 3- thietanyl, 2- or

3- oxet anyl . Exzbﬁliﬂoé@ll@'ﬁ séllhepmp@r x@?’é‘ilq’c heterocycl es incl ude but are not
limted to, indoli Z'qué oxazol yl ,

benzi m dazol yl , qui noll n&l ngrghcly)nh‘o 1°n Qﬁandﬂz 2Rfésﬁ y 1-, 2-, 3-, 4-,

5-, 6-, or 7-i tddmétwltetrhhydra-1(2H)-pyrﬁmylﬁ>enty7—3 oxms3 Mh}d:d—ﬁﬂilml-l , 1-, 2-, 3-,
4-, S, 6-, or 7-isoi n%y¥¥5 X ﬁ 6-, or 7-benzothienyl, 2-, 4-,
S, 6-, or 7-b&fAAIXEIBIOGY)-2rp enyﬂacetagn €5., 20 6-, or 7-benzim dazolyl, 2-,
3-, 4-, P, 6-, 7-, 30L55R63),6-Ditheth n?!hetraﬁydroélr(zlﬁ-pyn@myl]ﬂen tyl B ;

8-isoquinolinyi) The t.erm "heteroato as used herern represents oxygen,

ni trogen, or sd(majhylttdfonw)amrnow-%g -3utAdihydro-2Ht . dognzosazindt f onyl (SO or
S02) unl ess ot f}%em&gc&g&lﬁg‘gﬁﬁ i s understood that al kyl chains
e

i nterrupted by-one or nore eroatoms means that a carbon atom of the

chain is replaced w3t6-[(Cyaldiemxgrtldonyhamiimg-4-5¢(2RES)R6-dimtechpletralnciyo-

Pref erably, is,i.nter b 4 heteroatons and that
two adj acent cémﬂ‘ﬁ‘%?ﬁff‘@'l Rd’c’“’f}(ralf’ﬁ gfﬂ %@ﬁdi %%ﬁﬁ"é' “of such groups

i ncl ude get hoxméﬁ%heca.%&xlﬁhﬁﬁﬁﬁ&‘ﬂ propyl, and 2-thi onet hoxyet hoxynet hyl .
30 The term "am ne" refers to a rou%usuch as NH2, NHal k I NH(cycI oal kyl ),

Lo e B 2 — S P
"2002 WO 99150 @%&1‘%@3@6%@ W%’PY@@‘M %’f)‘%? ﬁ*‘@?{" "N(al kyl ) (aryl),

mg 2I Iélyljzil( ﬁr lyl) ?Lﬁcgfq(;galz-m(bynbﬁn)zgmarbomanmweNl( gl kyl )(het eroaryl al kyl),

N( czcl oal kgl ) ( a)r/yl )%{%M g&% %hg%ﬁfo'?%)@kg%b?ﬂ?]he? X Sar yl),

N(cycl oabgy!l )("[ﬁilﬁhﬂ&ﬁl?dx@l)hﬂxﬁo] 354 mbsxmLmJIWbaiszﬁx(-aycl oal kyl al kyl ),

N(cycl oal kyl al k P%n%ar yl), N(cycl oal kyi al kyl') (aryl al kyl),
N( cycl oal kyl al k FRECEY 825\"? Agmidgy cycl oal kyl al kyl ) (het er oaryl al kyl ),

N I | oal kyl al -
NE ar )y/I g Eﬁgtce?gar )y/I ? js?g kBeM Mo).ﬁmha}w(mgktﬁ@s;dxﬁtmylkamydm 1(2Hy-

het er oar yl al
N(aryl al kyl ) ( arBMrdiﬂW]WmM{&wbéI&#ﬂh)’@m&féﬂd&bqﬂszazm-}
N(aryl al kyl) (h N( het eroaryl ) (heteroaryl),
N( het er oar yl )(%%roaréﬁtﬁw?mﬁgﬁ ’het er oaryl al kyl ) (heteroaryl al kyl). The
term"aci2d8" refers to C( ﬂ-ﬂbi-B?ﬂmxiﬁm-B(#bedrmne-B4(2',’6aiimemsal-[;( =0 al kyl ,
C(=0O) cycl oal kyl C(:Oc | qal k C(=Oaryl, C(:O)arylal kyl ,
C(=O) heteraaryl , &“@ﬂ@? f’lé'lpé?w The term "ester" refers to a
group such as C{ O)Oal kyl4[§g%¥ﬁ RBYN idm—@i J2 Qihkspila Kyl
C(=CG Garyl, C(-0~arylalk O Oneteroaryl, et er oaryl al kyI The

term "am de” refers henz Igtloxgzissrohe;as, C( O) NH2 C( =0) NHal kyl ,
) 2H-1,4-Benzoxazin-3(4H)-one, 4-[5-[bis(1-
30 methylethyl)amino}pentyl}-2-phenyl-;
2H-1,4-Benzoxazin-3(4H)-one, 4-[3-(2,5-dimethyl-1-
pyrrolidinyl)propyl}-2-phenyl-;




7270 C(=O) NH(cycl oal kyl' ), C(=0) NH(cycl oal kyl al kyl), C(=0) NH(

C(=0) NH(ar yd al kyl ), C(=O) NH( het eroaryl ), C(=0 NH( het er oar y! afl#ylSEP 2002
C(=0) N(al kyl ) (al kyl ), C(=0O N(al kyl) (cycl oal kyl ),

C(=0) N( al b 9orsexsy! oal kyl al kyl ), C(=0 N(al kyl) (aryl), PCT/US98/26708
C(=O) N(al kyl) (aryl al kyl), C(=O N(al kyl) (heteroaryl),

C{=0) N(al kyl') (heteroarylal kyl), 25 C(=0O N(cycl oal kyl) (cycl oal kyl),

C(=O) N(cycl oal kyl } (cycl oal kyl al kyl ), C(=0 N(cycl oal kyl) (aryl),

C(=O) N(cycl oal kyl) (aryl al kyl), O) N( cyed®bal kyl ) (het eroaryl),

=O) N | oal kyl ) (het

o§NE§§§| oal kyl A ot ?E??’t"hﬁ efin XA AGH)-epe AR 001 Kyl al kyl ) (aryl),

O N(cycl oal kyl al kx)dtl)}(lﬂhﬂbﬂﬁxh&ﬂp}opy(}(?)ﬁhé\(yﬁ-ycl &?I kyl al( kyl I)(he'[(elr oiarky: g 30
O N(cycl oal kyl al kyl ) (het er oar ar cco a

ogNEJw )(ar¥|) )é()(o N 291Dy ')(/fafﬁwlf{ﬂ* d}ﬂ-l'czi) %h% : r)c/)aryl 3’

O N | ) (het | N | al kyl | al kyl 2 4SEP
2002) CE a(r)glN% grsl :Ir ﬁ%g‘%ﬂ@?‘%ﬁ??%@ (EErO{N?arzl 331|( i;?/) ?het/ea oaryl al kyl ),
C(=0O N(hef eroaryl ) (heter édﬁ@lymyﬁ(m@‘mmbétmnylt‘)ﬂ%mib@oym Ryong;

=0) N( het | al kyl f t
G oub Such a5 NG =0 N aPR G Pmeligie srRp BrdR gD ety 3-ohe.
NHC( =O) N( al kyl ) (cycl oal kpl{alBydxo-2 ):Nﬁmk&blﬁeﬁﬁd[y |4§oxaz.m-4-yl)-pentyl]
NHC( =O) N(al kyl) (aryl al kyl ), NHC(=0) N(al kyl ) (het eroaryl
NHC( =0) N(al kyl ) (het @¥ -bp Brdjene; NHC(=0) N( cycl oal kyi ) (cyci oal kyi ),

NHC( =0) N( cycl oai kyl ) (cycly (163 &L,K"{' - o Ngll%ﬁ or:TH iyﬁo&%g )(me°
NHC( =O) N | oal kyl l'al'k 8?% ’
NHg(( Og N&%& ggl kg;l g E ﬁé?éﬁ(éeéhliml-p&;ﬁl)A-[S (2y§hmethyl-2p@dm- -yl)-pentyl]-
NHC(=O) N | oal kyl | | l | kyl)

NHg(( og N§§§§| 8; k§| itttéﬁz @y‘@ fii e?‘ﬁq N( cycl oal kyl al kyl ) (aryl al kyl ),
NHC( =O) N( cycl oal kyl al kyl nchemlﬂawmhym-ﬁs-(z ,5-dimethyl-pyrrolidin-1-yl)-pentyl]-

NHC( =O) N( cycl oal kyl al kxl )(het er oaryl al k
NHC( O)N(aryl)(cycl esO)N(aryI)(aryI)

e o o s e

NHC( =O) N(ar yl al kyl ) (4r&benzofk.4JoxazimBiopeD) N( ar yl al kyl ) (het er oar yI al kyl ),

NG =0 NC et o1 oar 1 &1 Kyl JPEPRF SO Ry Py e B IO BA T Y cfer s 16

chlorine, fluorine, pentafihmRlineand i odi ne. The wedge or hash is only one

representation of a stereochenjcal desgr ere orrers [ ncI udi ng
enantiomers and di aster ec?r?ég?g’]'g’?%'ﬂﬂ?e‘a@dgéf?ﬁf’ttﬁl?’ﬁ -3-99fa
specific isoners are dravwng.-thero ﬂt&yt)he[sotze!-sﬁﬁe@c&upsﬁaﬁm-l ytmpaﬁm;

situations, conpounds may exist as tautoners. All tautomers are included
within F@Pmul ae 1- 8.4Hheszofbflosarierd-apee adni ni st ered, sone metabol i sm may

occur. All netabolites argpi to a
substituent is shown to Cfgg%?ﬁg?—%%h%?ﬁgﬂéﬁw&%ﬂatOm}[y\bgﬂgﬁ??g@é t hen
such substituent maycdmpound sith ttiftuarosaceticoavid;n t he ring, provided the atom
wi |l accept the substitue t t Vi { nc en t here
appears to be several o:{]?b'gf‘ '[%Fﬂg‘ QY}E)&‘%E*E}’Q%EL t/l my%bﬁ\é\p ﬂe ring
atom) then it is thebd‘dzérg&,l@tom of the listed substituent that is attached
to the ring. 2 ~ S E P 2. 002 W 991 50257 PGTNS98! 26708 - 46 \Wen a bond is
representdd by a line suchli@&,.5-Dimethyl-pyreolidin-heyArbexyl-2-hepplks@idt t hat t he
bond may be absent %ﬁ glrpghged that the resultant conpound is

stabl e and of satisfac Y va ency. Conpounds of the present invention are
capabl e of form ng acid aiﬁ-dB-Oxo-ﬂ-lﬂEhbe 8 slthydro-berezoblndloraziBéyimetBylM , et

al ., "Pharnmaceuti cal Sal ts Journal of Pharnmaceutical Science, 1977: 1- 10)
Wi th inorganic aci ds dé&‘ for exanple, hydrochloric acid, sulfuric acid
and the like, as well as Mabﬁthggﬁqv}qd;.(jﬂg&,@d,g.qnﬁcpeﬂ@l)dm.such as, for
exanpl e, aliphatic nono and di carboxylic acids or aliphatic and aronatic
sul phoni 30aci ds. Thebenzpl . Hexazin-doneal ts are prepared by contacting the 10
free base formw th a suf i t t 9 _produce the
salt. The free base forméfg/'Ag‘g r'g 2'@{%&%3’?&1 °§§*‘Eﬁe&‘§a|t form
with a base. Wile the fré@S-@é@xmﬂ@l-pmpndmf-f—gl) pentyih2-plengbdld- f orm i n
terns of physical $$ ‘ﬁ h as solubility, the salts are equival ent
to their respective 1b Q T o©°he purposes of the present invention.
15 Certain conpounds of the present invention can exist in unsolvated form
as well as solvated formincluding hydrated form In general, the solvated
formincluding hydrated formis equivalent to unsolvated formand is
|ntended to be encorrpassed W|th| n the 'scope. of the pr esent anenti on.

o I i I I L ~ N

o
o
o
o
o
o




-47 Abbrevi ation Description PCTNS98/ 26708

AMCam nonet hyl counmari naPTTacti vated partial thronboplastin 4 fg l 8 NS
ti meBOCtertiary-butyl oxycarbonyl BOP-reagent benzotri azol - 1-yl oxyz-tr 5& |2{QDZ
yl am no) pkag pispasum hexaf | uor ophosphat eBzbenzoat eCDCl 3deut er@R/HS2826T08r m
DVFdi et hyl f or mam deDVSQdi et hyl sul f oxi del H NVRpr ot on nucl ear nagnetic
resonanceHd hydr ogen chl ori deHFhydr ogen

f I uori deHVPAhexamet hyl phosphor am deHPLChi gh pressure liquid

chr omat ogr aphyMOTnean occl usi on ti meMS( ABdt) mass spectronetry (atnospheric

presswe Cl)M5(Cl)nmass sp ronetr ical..jonizatli (ES) mass
spectronetry (electro sp@%ﬁ%’%&&%‘?ﬁ?wﬂ}%nagXEPﬂEyﬁ?%ﬁfE yl

|'i t hi umNHACLanmoni uberizbf1Mjoxeid3-oael | adi um on car bonPt 02pl ati num oxide r.t.
or RTroom tenperatureTFAtrifl uoroacetic aci dTHFt et rahydrof uranTTt hr onmbi n

ti meVAZO 522, 2' - Azobi s- 21-Matkgryviplanyhf(pipiperidirp1-y1-peritylp4blo02 48 Di scl osed -
herein is a nethod r I nd treating acute, subacute, and chronic
t hronboti c di sorderg%og’ﬁéﬁm}"rg‘ ﬂggﬁpri sing adm nistering to such mammal an
effectivé anount of a co8q@hioro-2ephehyi-4r(i-pipefidid-1-Yheengd)ypldunds are useful as-
anti coagul ants for tbh‘?eﬁ"b:@at rrena and prophyl axis of disorders such as

venous and arteri al g¥qan- ';S’BF;m)nary enbolism and ischem c events

such as nyocardi al i nfar gi0xem-phenyRa&5ipiteridit- Ryt-peyl)-3 dihpdre@Hpounds al so
have therapeutic utility for the prevention and treatnent of conplications
of indwel | ing vascubgizoblcHexazineds-carbanitrilesr t eri ovenous shunts and

coagul opat hi es associ at eg /A, _£at di.ppul ] At har !
extracor poreal systens. Qflgxemge’ac%%%zﬁgé %ﬁ?@%ﬁﬁ?@‘ Qipl?%\)heﬁ‘te}hxa or
treati ngOunst abl e abgnzamidingfractory angina, intermttent claudication,
di ssem nated i ntravascul ar ulation ngd, ogcul ar i] dup of fibrin. Since
t hronbi n and serine prot Z‘z{§;‘Z§'%ﬂ‘807gp}|éq"§52gé‘ghy‘ggﬁﬁﬂg‘i?ﬁéioéﬂg?’é'wfﬁ'\%?e a
nunber of different paklinkPBgiond;nese conpounds are useful for the
treatnent or prophylaxis of septic shock and other inflanmatory responses
such as acute or chroni c348#0cokphenybaidsdihydre-henzglbdlzaziatdsd)-have utility
in treating neopl asi %r#{&ﬁt?ﬁg.asi s and neur odegenerative di seases such as

Al zhei mer's and ParKinson' s di sease. In a preferred nethod discl osed
herein, Y¥he thronbotic dédg3+Qer2-phenybRSedibpdibrtenzofédinxszint-yirbosi s,

arterial thronbosi Sip, ul mopar y enbol i sm nyocardial infarction, cerebral

i nfarction, angina, o ?,Igvl,e’di abetes. According to a second enbodi nent of
this invention there is pr@\.eezpheriialIBitodrolkeakolll dRdkiatd-@p- conprising a
conpound according to the first enbodi nent of the invention together with a
di | uent, exci pi ent, RSPRBRENFIE t hereof. According to a third embodi ment of
this invention there is RPNt ] ; W\ to the
first enbodi ment of the ?rn\[?é(r?ftjlggonQ%f@ﬁzéﬁgggggfg??gqggﬁmnﬁpcanent for
the trea2@rent or pr dqpeMilagianidise; t hr onboti ¢ di sorders in a mammal . According

(9,2, [ouTLh erbod et o 8ol Bushh s R Ro B BS RS =

medi cament for inhi lguahidineseri ne proteases in a mamual . Preparation of

Conmpounds The conpounds of Fornmul ae 1-8 n . be, prepared by of vari ous
met hods known to those sI@i’@f@@ﬁﬂgﬂéaa}'gﬁwlmé"%’éﬂ'ﬁch%%‘%'%thﬂhe
fol l ow ng general schppBsdinepr esent preferred routes to provide the
conpounds_of this disclosure. The reactions are typically perforned in
sol vent s2&ppropriate to tZw@-Me@gémbermw-ﬁrDmendmegybmm»éHr It is

. né%ziﬁfﬁgf?m in the nol ecul e nust be conpatible

under stood that fun | ¢
with the reagents arcﬁcf'l r(gg’é SR CondTt i ons proposed. Not all conpounds of

Fornulas 1-8 falling 2 1-MetiyR24henyldB(5-piperidindi-yiepentll)adid- may be

conpati ble with sone of HQ reaction conditions described. Such
restrictions are reaffsl Br-oR% those skilled in the art of organic
synthesis, and alternati vepmaivie S4-(3-DReridig- usieshnty)-4H4 S E P 2002 WO
991 50257 -50 PCTNS98/ 26708 Scﬁg‘ FH*!I O(—i %prnCHO gegm!LCCI 3b~~-~0/ ~1
~/ ¢ CN3@N CN 5 Me benge{1@j}magint3-onéyl HO- N NH Hf d OH2)5 Np / / H2 NH

Step a: The al dehyde is co d_to the trichl.oronet byl rbi nol by
treatnent with carbon tetf%ﬁfc%??déhegxggg é??ﬁeﬁf} Fggwlgg’lﬁde DVF at room
t enper at ur e accor di nigerizo{l{4jexapino-enkir e of Tanaka J., O g. Chem, 1989: 444,
Al ternative




procedures include the addition of trinmethylsilyl trichloro a [
| ~Me tetrabutyl anmonium fluoride or nore typically chlorof Masgﬁ%d\f
pot assi um hydr oxi de as exenplified by Galun, Og. Synth. Coll., 1973;V: 130.
I't shoul d wos®s0257 2 4 SEP 2002 WO 991 50257 PCT/ 1 1S98J26708cT/okbe2¢708 ed
that trinmethylsilyl trichloroacetate in the presence of potassiumfluoride
is an effective process for the preparation of trichlornethylcarbinols as
exenplified by Weissman, Og. Proced. Int., 1995;27(5):590-592. Step b: 5
Addi ti on of o-am nophenol and base afford35+4 he benzoxazi none in a manner

simlar to the procedure gf kas et al., Arm. Khi Zh., 1988; 41
(9):572-575. This typi calIﬁ&}*"?ﬁ?}%’r%@°’f°r‘%‘8l’?fi¥rhz’3g¢‘h¥$f8$‘w—<gM&%ﬁﬁt“hy|
carbinol wth a suityhlethybeskdimidined ort ho-ami no phenol in a solvent such
as DMF or DMSO in the presence of potassium hydroxide or sodi um hydride at
roomi - ~ 10 tenper at ur f-EBlorpaeheny-4-§- mhtyl-pertyDiH-enpl oyi ng chiral

trichl oronmet hyl carby 1. A488zines i ng benzoxazinone will be obtained in
china! form Step c:bM&?{@ﬁ t oi?l’%lsbsﬁe{-’ypi cally achieved by treatnent with an

appropri ate el ectrophi | e 2@Methokirpherydl-4-( $pipefazia- Baspentyl)-aHdi pol ar apntic
sol vent. Typical 15 con 't4;ions. }}nd ude, for exanple, use of a
bi s-el ectrophi | ic sulfBEQldAdoxazin:3-ones 1 "5_ i br onopent ane in a di pol ar aprotic

sol vent such as DWF or Dl\ﬁ@.gp@}o@ghé,{ygm_@j_g@e@(%gaﬂﬁéﬁ@lﬁg?_sodi um hydri de.

Al ternatively, alkylation can be achiéved by the a n a phase
transfer reagent suchengell4loxagied-engioni um salt, such as

benzyl tri et hyl anmoni um chj_gy _-ggﬁ_ | W@, b h.as 20 sadi um

et hoxi de. Reaction rat esma e(z'?&;/lallca l 4@%3%&) %?%ﬁﬁ%'%g%ﬁ?ﬁ%&? IR Bf heat ,
and hencd0 react i ons4Hsbenzo{h4jakain-3+on8C to 70C. Step d: Treatnent with an
‘am ne, such as cis-2, 6-diygethylpiperidin an el evated tenperature such
as 50C affords the expect%@' %ﬁﬁﬁ@?&%@*ﬁi%@'mathmbp!ma@raw})@emllrﬂiy be
used as solvent, or BdnkéNAAa¥@lIdend;Ne ani ne may be added in stoichionmetric
proportions and the reaction m xture refluxed in a solvent such as ethanol,

acetonitrile, or tol uene.4-{hb-GroBimethylapiperidin-d pb)-pentyi8eoxacd dtdihgdio: i on
salt, is then neutr a -addpi.| f ..hase such as aqueous potassium
hydr oxi del.§ In si tuat?}gﬁgﬁo é?]tgﬁ%ﬁlggyrﬁ hge)&log&\l/lg‘l atile, then the reaction

m xture 1§ heated, 30 typ-64[3-(2,6-DimethfichiparidibdGl)-pentyd]-SaxoT-tikparo- 2 4,
S E P. 2002 WO 99l 50%‘_1—}% -5§ aée%&ﬁa' IIDCTNS98n 708 Conversion of tEe nitrite
to the hydroxyani di ng PEnZRthFiogaain-giylisPe $he nitrite to react with

hydroxyl ani ne in met hanol4-§-[3-@EDieBeL sibstidin- 1 Pp&RYI-B.oxdVH-@nyhiRNT ne
hydrochl oride is addﬁ?—ng?zoilrzg]ogillzitixg-hzy?}-gh?gl;e?llzagrlligg;
[2-(4-Methoxy-phenyl)-3-0x0-2,3-dihydro-benzo[ 1,4)oxazin-4-yl]-
20 acetic acid;
4-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-oxo-3,4-dihydro-
2H-benzo[1,4}oxazin-2-yl}-N-hydroxy-benzamidine;
Benzenecarboximidic acid, 4-[3,4-dihydro-4-[5-(2,6-dimethyl-1-
piperidinyl)pentyl}-3-oxo-2H-1,4-benzoxazin-2-yl}-, hydrazide;
25 6-Amino-2-phenyl-4-(5-piperidin-1-yl-pentyl)-4H-
benzo[1,4)Joxazin-3-one;
4-(5-Bromo-pentyl)-2-(3,4-dimethoxy-phenyl)-4H-
benzo{1,4Joxazin-3-one;
4-(5-Bromo-pentyl)-2-(3,4,5-trimethoxy-phenyl)-4H-
30 benzo[1,4]oxazin-3-one;
4~(5-Bromo-pentyl)-2-(4-methoxy-phenyl)-4H-benzo[ 1,4]oxazin-
3-one;



5 substrate at roomtenperature, and the reaction is initiatedf t he

addi ti on of - base such as potassium carbonate or diisopropyl et hy irrSEP 2@@2
reaction is usually nonitored by HPLC to determ ne the absence of starting
materi al , wOoosg287ite, and are typically conplete within a PETASS263e8 i od.
Step f 10 The am doxinme is activated by the addition of acetic anhydride of
trifluoroacetic anhydride internediate in a solvent such as acetic acid or
trifluoroacetic acid to afford the O acylated internediate, which may be
isolated or altemativeiy used directly i436the subsequent reduction step.

This step and the subse trequctiqn.may. be comnbi i,.e.. the reduction
with PdlIC is perfornmed (i'lg-(:I?#Z,gglgweéﬁ)awgﬁrag-/yz)égp}'lisglgr(léjme&oxy-
trifluoroacetic anhplibhiy)a-x0-2,5Ldiiyie-benzo[ Bejotazifideyl]-geetahidesubst rate is

di ssolved in nethanol, or acetic acid) or trifluoroacetic acid, and treated
with a transition nmetal 4h-&g-Rimethypiperidiari-sbimertyll-2 654 Suamethoryr bon and -

is then hydrogenat e@leggfggﬁ_g%nzrozgj;ﬁ%%j%ﬁ&g 1 to 12 hours. The product is
pI y sta

20 then isolated, t I Ty i zation or via chromatography such
as reverse phase HPLC. A43#AMimethoxpmhenyd)4-¢S-(2,6rdimethybpipefidisilsylpf t he -

parent benzoxazinone include far exanple in schene 2: 2 ~+ S E P 2002 WO
99! S025? PGI/ US9812 f‘*E‘%“é&?ﬂrﬂ"’?‘%ﬁ?@“%o O~OBr ",~~0~/ ~~[ ~O
MeO / MeO | / NOI / Me02-@45%:%%&;&}1445-(i,sra%hempr-pi;pteriaihq-m‘-béhtm-

al pha- brono phenyl acetate with ortho 5 i 0 ndtrophenol and base readily
af fords the phenol i #Heenzall 4dyxagined-eve; it is realized that activation of

the benzylic carbon as ag( i4l - WO UL | suffice to all ow
the initial etheriftcat %ﬁ%@ﬂpﬁg%ég@&ﬁ%éé&%@ﬁ?% gﬁrgg'g%t}glssi um or sodi um
salt of Wrtho-nitropérzof,4]Josaziidente; 0 t he electrophile in a solvent, such .
as DVF, and the m xture rned, typically to 50C .until the reaction is o
judged conplete by TLC. ﬁ%‘%{‘iﬂ%Lﬂorpj‘qenéP'ﬁ?[é:(ggﬁ@megﬁ’éﬂpfg@nalryb' acetate
woul d afford the Chbérﬁi’]].amb&&o[l,&}e%-g,ﬁﬁguct! on of the vitro group to the
corresponding aniline 1s readily I5 achieved with a transition netal such

as pal | adi um on carbon o?-(fkMehoxy-pheay)4nld-By2a6.6detramethyltpiparidin-ivbry by
treatment with tin E&Igﬂﬁmy&gg%gﬂwﬁﬁgkﬁeaci d. These anilines readily
I'ng be

cyclize to the corresp Xazl none 'during the reduction or upon
warming 1h a sol vent suc#-(2Bromotetind)-2-(Smethoxy-phieny)4al-benzb [\l ,4lma@aina3tdi t i on
of ortho-am nophenol_ according to the 20 procedure of Bull. Soc. Chim

Bel g., 1987:473- 480°™Phe benzoxazi ne-2-one is isolated directl y. 2 ~SE

P, 2002 WO 99/ 5025? PCTI 4i39Hréfmbé4fentydd2-(8 4 dichitb-pheh@j-AH beyigo[P4Rs@gmL e f or

the preparation of the requisite benzoxazi nones requires the treatnent of
the substituted ami APBBhenol with the acid chloride as shown in Scheme 3 in

a manner simlar to that 4Q83%dr&i8Hethyl)-2-(4-methoxy-phenyl)-4H-benzo[1,4]oxazin-
20 3-one;
2-(3,4-Dichloro-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl]-4H-benzo[1,4]oxazin-3-one;

4-[3~(2,6-Dimethyl-piperidin-1-ylmethyl)-benzyl]-2-(4-methoxy-
phenyl)-4H-benzo[1,4Joxazin-3-one;
25 4-(2-Amino-ethyl)-2-(4-methoxy-phenyl)-4H-benzo[1,4]Joxazin-3-
one;
2-(2,6-Dimethyl-piperidin-1-y1)-N-{2-[2-(4-methoxy-phenyl)-3-
oxo-2,3-dihydro-benzo[1,4]oxazin-4-yl]-ethyl}-acetamide;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-5-oxo-pentyl]-2-(4-methoxy-
30 phenyl)-4H-benzo[1,4]oxazin-3-one;
3-{4-[4-(2,6-Dimethyl-piperidin-1-yl)-butyl}-3-ox0-3,4-dihydro-

2H-benzo( 1,4]oxazin-2-yl}-benzamidine;



Krapcho, Tawada et al., Chem Pharm Bull., 1990:1238-1245. 284 ﬁ P
2002 WO 99/ S0257 -55 Schene 3 PCT/US98126708 | ~r 0H2)5 H OC 0214\ RZ@UZ
~Br \ ~Br I~-T OH2)5 ON\ b ---~Br \' | / O5 Step a: The ortho am no

phenol is Wﬁcg%@ﬁﬂvith the acid chloride in a solvent such peT/US98/26708

di chl oronethane 1 n the presence of a base such as diisopropylethylamne to
afford the N-acylated product. Step b: Treatnent with a base such as

pot assi um carbonate in a solvent such as 10 15 DMF then affords the parent
benzoxazi none via an intranol ecular nucl edphilic addition of the phenoxide

Schen 4 whi ch s 1 ni i aitel-Uet Ry CRIpAITOr et L haserdr OBl w 1

an al pha- brono phenyiag&iaM MexazaildSERBaRamidihe;aml ecul ar nucl eophi lic
substitution then affords the N-al kyl'ated benzoxazi none (Coutts and

Sout hcott J., Chem Soc. 2-@eAminonitky<-hydroxyssigenyh=-[57(2,6-dimetlyl~ S E P 2002

WO 991502S? -56 Schene 4.P NS9 8 (~ SBr. HO N ~' (CH2)SBr O NC ~
Br --~ NC ~ ~ ~ _ ~@"¥n® Fﬁimn%}f‘?&%“é%%é%ﬁzﬁ"' W sodi(um )salt of the

phenol isstreated with t@%%Aﬁlﬁohﬁﬁmlpﬁgﬁy‘l)-d-_[Sthﬁtliheﬁyﬁbﬁﬁgﬁdiﬁ-1ESQI—hy| ene
chl oride or dioxane, and then the reaction mxture is warned to 100C for 4
hours. Step b: Addi tReawyllodH-bepgolhiloxagipdeones a sol vent such as DMPU and

warm ng to 100C affords tesfL@u-DateRFNBBEAGRNNG-pentyl]-7-methyl-3-0x0-3,4-
dihydro-2H-benzo[1,4]oxazin-2-yl }-benzamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-ox0-3,4-dihydro-
10 2H-benzo[1,4}oxazin-2-yl}-4-methoxy-benzamidine;
2-(5-Aminomethyl-2-methoxy-phenyl)-4-[5-(2,6-dimethyl-
piperidin-1-yl)-pentyl}-4H-benzo[1,4Joxazin-3-one;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-ox0-3,4-dihydro-
2H-benzo[1,4joxazin-2-yl}-N-hydroxy-4-methoxy-benzamidine;
15 3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-oxo0-3,4-dihydro-
2H-benzo[1,4}oxazin-2-yl}-N-hydroxy-benzamidine;
3-{7-Chloro-4-[5-(2,6-dimethyl-piperidin-1-yl)-pentyl]-3-oxo0-3,4
dihydro-2H-benzo[1,4}oxazin-2-yl } -benzamidine;

4-(5-Bromo-pentyl)-2-phenyl-4H-benzo[1,4Joxazin-3-one;
20 3-[3-Ox0-4-(5-piperidin- 1-yl-pentyl)-3,4-dihydro-2H-
benzo[1,4)oxazin-2-yl]-benzamidine;
N-{2-(3-Carbamimidoyl-phenyl)-4-{5-(2,6-dimethyl-piperidin-1-
yl)-pentyl]-3-oxo0-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl } -acetamide;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-methyl-3-oxo0-3,4-
25 dihydro-2H-benzo[1,4]Joxazin-2-yl}-4-hydroxy-benzamidine;
3-[4-(5-Diisopropylamino-pentyl)-3-oxo-3,4-dihydro-2H-
benzo[1,4]}oxazin-2-yl}-benzamidine;
3-(4-{4-[(Diisopropylamino)-methyl]-benzyl}-3-ox0-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl)-benzamidine;
30 3-{4-[4-(2,6-Dimethyl-piperidin-1-ylmethyl)-benzyl]-3-0x0-3,4-
dihydro-2H-benzo[1,4)oxazin-2-yl} -benzamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-oxo0-3,4-dihydro-
2H-benzo[1,4)oxazin-2-yl}-4-hydroxy-benzamidine:



10 Schenme 5 denonstrates another alternative procedure that nay be

enpl oyed. 2 ~ S E P 2002 WD 99150?,S? -57 Schene 5 0 CH O |—er zSEIFBZgOQr

b ->0HL-3dCH3f v.,n3 PCTNS98t 16?0CS Step a: ~-Hydroxy-2H

1, 4- benzoxax99ams02§74H) - one i s prepared by the procedures of SPCIHSIBRE708| ndi an
Journal of Chem stry, 1990; 603-60S, or Matlin SA JCS Perkin 24 SE
P 2002 WD 99/50257 PCT/ US98176708 -5 8 Trans 1, 1979;2481-2487 and is then
treated with HBr in acetic acid/acetic anhydride to afford 2-brono-2H

1, 4- benzoxazi n- 3(4F-one at room tenperat-88e for 24 to 48 hours, according

to the procedure of Tiet ct
precipitates fromthe re%g%'k%ﬁz’s%ﬂ% 21 g’ﬁfi&(?g]l %ﬂ’%‘éﬂ %‘r 1]?9?{39@]
instability is use®Hiberx{l,¥]okarit-Rey Fiomethybbénzamidihé;on st ep. AI ternatively
the acetate may be prep trea t | cohal . with ace anhydri de
in the presence of pyri d{zﬁg% é?% MFE&(E&H‘?‘F@%‘W ﬂ?acetlc
acid to this acet atﬁén?ﬂPBJi!»xé-“ﬁ@dxﬂ?drb@-l-ﬁ%ﬁﬁ%ﬁ%ﬁl@- -Qé‘é‘n@%cdet ep b: 10

Addi ti on of a phenol or" phenolic ether, suc brono anisole and a Lew s

acid, sugh as tin (1V) chi4(3 {{Elmprapxlmnmwmelthyl}-bmyk}f&-m -3 4fdihywdie- af t er
refIUX|ng for sever hour, he.c ondL 2-aryl substituted
benzoxazi none. Ste @h@ [E’éi B’r‘?rgaylfﬁ cﬁﬁ%r simlar to the previous
schenes 15 The subst [ tuty.qup pi}@-miheﬂi?l pipeﬁdﬁhalcﬂhﬁﬂg? -beneel]-3 oxolse

Pl

reactions are prepared by a nber of _standard procedures such as those
shown in Schene 6. dxhydro-2H-benzo[1 ,4Joxazin-2-yl}-benzamidine;

2-(3-Carbam:mldoyl-phenyl)-4-[5-(2,6—d1methyl-pipeﬁdin-l -yi)-
10 pentyl]-3-ox0-3,4-dihydro-2H-benzo[1,4)oxazine-7-carboxylic acid;
3-{3-Ox0-4-[4-(pyridin-2-ylamino)-butyl]-3,4-dihydro-2H-
benzo[1,4)oxazin-2-yl}-benzamidine;
2-(3-Carbamimidoyl-phenyl)-4-{5-(2,6-dimethyl-piperidin-1-y!)-
pentyl]-3-0x0-3,4-dihydro-2H-benzo{ 1 ,4]Joxazine-7-carboxylic acid
15 methyl ester;
3-[4-(5-Dihexylamino-pentyl)-3-oxo-3,4-dihydro-2H-
benzo{1,4Joxazin-2-yl]-benzamidine;
3-{4-[4-(Methyl-pyridin-2-yl-amino)-butyl}-3-0x0-3,4-dihydro-
2H-benzo[1,4}oxazin-2-yl}-benzamidine;
20 4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-2-[3-(imino-morpholin-
4-yl-methyl)-phenyl]-4H-benzo[1,4Joxazin-3-one;
3-{3-Ox0-4-[4-(pyrimidin-2-ylamino)-butyl]-3,4-dihydro-2H-
benzo[1,4]Joxazin-2-yl}-benzamidine;
3-[4-(4-Cyclohexylamino-butyl)-3-ox0-3,4-dihydro-2H-
25 benzo[1,4)oxazin-2-yl}-benzamidine;
3-{4-[5-(2,5-Dimethyl-pyrrolidin-1-yl)-pentyl]-3-oxo-3,4-dihydro-
2H-benzo[1,4)oxazin-2-yl }-benzamidine;
3-[4-(5-Morpholin-4-yl-pentyl)-3-oxo0-3,4-dihydro-2H-
benzo[1,4)oxazin-2-yl}-benzamidine;
30 3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-2.3-dihydroxy-pentyl}-3-
0x0-3,4-dihydro-2H-benzo[1,4]oxazin-2-yl }-benzamidine;
4-[2-(3-Carbamimidoyl-phenyl)-3-ox0-2,3-dihydro-
benzo[1,4]Joxazin-4-yimethyl]-N,N-dimethyl-benzamide;



2 4 S EP 200 WO 99150257 -59 Schene 6 PGI/ US9$l 26708 CO2H ~ Cfté Iin v n
MeO MeO CO2Me ¢ -MeO Br OVe | MeO ~ O Acetic acid derlvatlveg E:cﬂ

by conversion of the substituted 5 10 benzoic acid to the correspondlng

aci d chl ornyggomdak, for exanple, oxalyl chloride and catal yWORUSYE6Ad i S
then treated with ethereal diazonmethane. Rearrangenent with silver oxide in
an al coholic solvent, such as nethanol, affords the honol ogated acetic acid
met hyl ester. Functionalisation of the al pha position is then achi eved by
refluxing a solution of the ester in car#9n tetrachloride with

N b inimde inth t Al BN.
sl s0 readi 1y apparent SRR ERERIdRlpnd e B e Toinert- T30 it h
bromine in the pres 9eﬁt?1]gto)@tmﬂhgatbszmivemdpmpﬁamé£ -cafbbRyitt 48

al pha- bronmo phenyl ate in a manner sinilar to the naned reaction
Hel | - Vol har d- Zel i nsl ci i . 3AR« %ﬁ@&amm@yl-ph@w)ﬁr@w%érdamnm pha brono ester

may be prepared by | Eg.nzgm cording to the
procedure of Roberttbgﬁzo%g‘qg&%? wgﬁeﬁ@wgndgw%?? @%ht hesis of esters
of oc-hal® acids from ge61-{dr[dg(ﬁ,ﬁd)mpdmlqbq:endifet-yb#padr-mnyl}Qaﬁ:p-BA-
42(8):2275-2281. 2 .S ECP 2002 WO 991,50257 \ a -Br -60 Schene 7 5 10
o B O Vo B T psReRlGA 10k ) SRPRIEAS, ove |1 T O B 1
this situation the al dehgda.( 5$uﬁihoqs§n?t)tymbam@&@bn%neamoxazm-z-
representative exanple, is reacted w th nal ononitrile in the presence of

catal ytic piperidi nglFbengamidingent such as di oxane to afford the

2 LU oromehenyl) ey gl b aRgia b P LA A5
hydrobromdc acid i n pentyljediato-3,Adihyadftd-2Hebenrd],4ioxquine-Sctarboikplyd acid

:2- br ono- 2- ( 3- br onophen I]) acetate. Simlarly prepared was nethyl
2- br ono- 2- ( 3- cyanopH%‘ﬁg )e Btate Alternative procedures for the conversion

of nitrites to am dines ﬂﬁeﬁbﬁ,%%ﬂ@hﬁﬂlo&yéb‘énﬂm%xbﬂ 4hpdare-B3- The

nitrite in turn are avail able by, for exanple, "a pall adi um cat al yzed
cross-coupl i ng r eactheazelWilorazin2enj-bengpnirily; ¢ r eat ment of the aryl bronide

o pvaLed e atur oS M4 SO R R A e 11111
i mi noet hes hydrochl ahhxﬂeoamkt&em[ﬂ,ﬁlcenameﬁ-ﬁt}éxnmdep treated with source
of 2o @, o1 SXamBle, NGl e REIEASk L BB TGRS 0T
afford the ani dine. yimethyl]-N,N-dimethyl-benzamide;
3-[2-(3-Carbamimidoyl-phenyl)-3-0x0-2,3-dihydro-
benzo[1,4]oxazin-4-ylmethyl}-5-(2,6-dimethyl-piperidin-1-ylmethyl)-
20 benzoic acid,;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-ox0-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl}-4-hydroxy-benzamidine;
3-Acetyl-2-(2-methoxy-phenyl)-thiazolidine-4-carboxylic acid 4-
cyano-2-{4-[5-(2,6-dimethyl-piperidin-1-yl)-pentyl}-3-oxo-3,4-dihydro-
25 2H-benzo[1,4]oxazin-2-yl}-phenyl ester;
3-[2-(3-Carbamimidoyl-phenyl)-3-0x0-2,3-dihydro-benzo[1,4]oxazin-4-
ylmethyl]-5-(2,6-dimethyl-piperidin-1-ylmethyl)-N-hydroxy-benzamide;

4-(2-Dimethylamino-ethyl)-7-nitro-2-phenyl-4H-
30 benzo(1,4]thiazin-3-one;
4-(2-Diethylamino-ethyl)-7-nitro-2-phenyl-4H-benzo[ 1,4]thiazin-

3-one;



Z ~s EP Zoo2 WO 99150257 -61 Schene 8 Me -N Me Me ~ N ~ ~ I, ( (
~H)5 ON~aONOI~O/ / /| Br CN PCT/US98IZ6708 b Me NNZ%S:EPLM?

(CH2)5 (CH) ~25 ON~c ONOI / | / _O/ EtO NH.HO NH2 NH The

benzot hi agigymgsdf Fornula 1 nay al so be prepared accordi ngpdrUSISRETIB 9.

2 ~ S EP 2Q02 WO 99/50257 PCTI US98n6708 -62 Schene 9 CHOa CN ( i H2)SBr O
N, SCNM-N~MMI (I HH5 ONS M~O-NNHIO HHOHON ( \ CC13 b\ S
/ ¢l / ~>/ CNCNMNM( ~H)5dON/ ~SCNM N~ M1 (I H)5 - 0
N\  SHO~NNHHM- N- - M1l ( I-462)5 ONS H2 NH The reaction

sequence s simlar to L a0 hon 33 Hyone P2 (et aming)ethyl}-7-
nitro-2-phenyl-, monchydrochloride;
2H-1,4-Benzothiazin-3(4 H)-one, 4-[2-(diethylamino)ethyl}-7-nitro-
2-phenyl-, monohydrochloride;
5 4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-(4-methoxy-phenyl)-
4H-benzo[1,4]thiazin-3-one;
4-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-oxo0-3,4-dihydro-
2H-benzo[1,4]thiazin-2-yl}-benzonitrile;
4-{4-[5-(2,6-Dﬁnethyl-piperidin—1 -yl)-pentyl}-3-0x0-3,4-dihydro-
10 2H-benzo[ 1,4]thiazin-2-yl}-thiobenzamide;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-2-(4-methoxy-pheny!)-
4H-benzo[1,4]thiazin-3-one; compound with trifluoro-acetic acid;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-ox0-3,4-dihydro-
2H-benzo[1,4]thiazin-2-yl}-benzonitrile;
15 3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-0x0-3,4-dihydro-
2H-benzo[ 1,4]thiazin-2-yl}-benzamide;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-(3-methoxy-phenyl)-
2-(4-methoxy-phenyl)-4H-benzo[ 1,4]thiazin-3-one;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-(4-methoxy-phenyl)-
20 1,1-dioxo-1,4-dihydro-2H-11>6_-benzo[1,4]thiazin-3-one;
2-(4-Benzyloxy-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl]-4H-benzo[1,4]thiazin-3-one;
2-(4-Butoxy-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-pentyl}-
4H-benzo[1,4]thiazin-3-one;
25 3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-oxo-3,4-dihydro-
2H-benzo[ 1,4]thiazin-2-yl }-thiobenzamide;
4-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-oxo-3,4-dihydro-
2H-benzo[1,4]thiazin-2-yl }-benzamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-oxo-3,4-dihydro-
30 2H-benzo[1,4]thiazin-2-yl}-N-hydroxy-benzamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl)-3-ox0-3,4-dihydro-
2H-benzo[1,4]thiazin-2-yl}-benzamidine;



2- am nophenyl thiol replaces 2-am nophenol in the initial re [

sequence, 5 Since sone of the conpounds of Fornula 1 exist a?g ﬁ'iEELZQ,UZ)f
enantiomers, it is often desirable to prepare the optically pure material.
In these wgogmossE P 2002 WO 991 50257 - 63 PCT/ US98126708 sipCIawses/28708t he
addition salts with chiral acids are prepared and the m xture separated by
crystallization. The parent conpounds may then be |iberated by treatnent
wi th base, such as potassium hydroxi de. Enantiomers nay al so be separated
by chiral HPLC. Suitable colums for sepetlating enantioners of 5

i nternmedi ates such as

3- (3- ox0- 3, 4- di hydr o- 2H 1-U-BEAFhdrorymetlPyERbdinal-xDwspyi3-9%0-3 A% ude
bet a- cycl odextrin (hﬂ&&i@lﬂ-b@iﬁd{ﬁh}tﬁhﬁﬂ&-ﬁl}%ﬁi@hﬁﬂﬁﬂ; 50% wat er and
acetonitrile mxtures. Alternatively, an asymetric_synthesis may be

enpl oyed for the synt hesfsAlbil-2g2-diphenyli4H-eenzakl, Pthiazin-rongiar ti cul ar, a

sui tably substituted pheggxi o)} 6a7: _nﬁ.gé_ h o1al i:de 10
(for benzot hi azi nones) ng;’ﬁtgg&gg%g{énéjgm B)ggﬂrg?act o%gﬁlaeb'rg{‘%/bgp%@?hgs
descri beds by Koh, J3-odeg. Chem, 1994;59: 4683-4686 and outlined in Schene

10. 24 SEP 2002 W,99/ 50257 pc~srusdsn67os_Sch 10,Y./ Br O OR* ~
OR* | fl - a-=~ 1 i o ozézr‘%ﬁ%?’\““%“ﬁpﬁ"l’ Wﬁ“ﬁﬁ‘yﬁg&hﬁ%ﬁ "actone esters
affords the (S) di a%&ﬂofﬂﬂﬁﬁiazih@-&d&is schenme, Y is a substituent that may
be el aborated to afford an_aniline which undergoes intranol ecul ar
cyclization to afford thé-@dethylaminorethyl)-2:2-dipbenylidibhenzobB@thiazins3of such
substituents would io g.l ude a vitro functionality or N-acetyl group. A
further alternative procedure for the generation of chiral benzoxazi none
i ntermedi@t es i s avai | abReBemgylapi-pipatidinnl -piFpdnsyd}-dHitibaza[d djosadinesom, s of

‘raceni ¢ al pha-hal o carboxylic .acid i,ne, . Tetrahedron Letts,

1996: 2683- 2686) as 10 ou?r¢wi®er#%£%§€-dﬂ¢myl~wr§§vécﬁ)sacn@flf«*ﬂm* a 0 CN
-65 Schene 11 2 ~+ Sefdfl 4RMIAziIRGIHNRY8126708 Y / O O O-N Me CN The

di astereosel ectivity of this reaction iiﬂgood, and the products are of the

5 (R) stereochenistry pr@H-hirRengothisain- ¥t rone. #-mpibybadtdiphenylhat of Schene
10. 4-Ethyl-2-phenyl-2-piperidin-1-yl-4H-benzo[1,4]thiazin-3-one;
15 4-Methyl-2-phenyl-2-piperidin-1-yl-4H-benzo[ 1,4]thiazin-3-one;
3-{4-[5-(2,6-dimethyl-piperidin-1-yl)-pentyl}-3-oxo0-3,4-dihydro-
2H-benzo[1,4]Joxazin-2-yl}-piperidine-1-carboxamidine;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-piperidin-3-yl-4H-
benzo[1,4}oxazin-3-one;
20 3-Oxo0-2-phenyl-2,4-bis-(5-piperidin- 1-yl-pentyl)-3,4-dihydro-2H-
benzo[1,4]oxazine-6-carbonitrile;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-pyridin-2-yl-4H-
benzo[1,4]oxazin-3-one;
N-Hydroxy-3-oxo0-2-phenyl-4-(5-piperidin-1-yl-pentyl)-3,4-
25 dihydro-2H-benzo[ 1,4}oxazine-6-carboxamidine;
3-Oxo-2-phenyl-4-(5-piperidin-1-yl-pentyl)-3,4-dihydro-2H-
benzo{1,4]oxazine-6-carboxamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-oxo0-3,4-dihydro-
2H-benzo[1,4joxazin-2-yl}-thiobenzamide;
30 3-{4-[5-(Adamantan-1-ylamino)-pentyl]-3-o0xo-3,4-dihydro-2H-
benzo[1,4)oxazin-2-yl}-benzamidine;
2-(3-Diethylamino-propylamino)-4-methyl-2-pheny!-4H-

benzo[1,4]oxazin-3-one;



It should be noted that chiral al pha-trichlpronmethyl carbinols
optically active al pha-aryl oxy acids upon treatnent with phenozalﬂéé)ép 2[]02
provi di ng yet another alternative nmethod to preparing chiral benzoxazi nones
or benzot Rygsyswees (Corey, Tetrahedron Lett., 1992:3431). AODUBES26708
procedure for preparing chiral benzoxazinones is outlined in 10 Schene 12
WO 99/ 50257 -66 Schenme 12 OH Ogn ~Oa / ~Ob Br gr OBn OH Ove a O Br f 02N
OBn OOve OBr Step a: Ogn OOve OBr 9 2 4 S E P 2002 PCT/ US9%/ 26708 OBn
OH ~CN er ¢ OBn OH Ove O Br The al dehyde-42 protected via the formation of

a suitable protecting gro 5.10 15 which j.n the above scenario is a
benzyl ether, with for ﬁ‘l{g'l( ﬂ%‘f‘!&i}t‘/lﬂrﬁlﬁ inyldprepyll-2-phen déroxi de and
benzyl bronide in a @*}W or ethanol. Step b: Addition of
cyanide to the al deﬁéﬁfg@ggé ?orms the internmediate cyano hydrin in a
sol vent such as net hanol 4-Methyb2-9hmy§-aﬂhddl-bmbxazlm-§(4ﬁ7’bcms may al so be
performed in an assynetric manner by use of any one of the follow ng
general procedures panda, Het al., ChemlLett 1991, 731.
Pol y(qui ni di ne-co-acrylonitrile) Effenber F et al., Tetrahedron Lett
1990, 31 (9), 1249. (OxyRETAILE ES@RIRTI%N@FHKEIN@EMQH“ 1989 (12),
2119. Cyclo-(Leu-H s) or Tanaka, K. et al., J Og Chem 1990, 55, 181.
cyclo((S) Phe- (S) - Hi s) 2 ~S E P 2002

The term “alkyl” means a straight, branched, saturated or unsaturated

carbon chain having from 1 to 20 carbon atoms. Typical alkyl groups include
methyl, isobutyl, pentyl, 2-methyl-pentyl, pent-1,4-dienyl, but-1-enyl and the like.

The term “cycloalkyl” means a saturated or unsaturated carbon chain
which forms a ring having from 3 to 20 carbon atoms. Typical examples include

10 cyclopropyl, cyclohexyl and the like.

The term “cycloalkylalkyl” means a cycloalkyl group attached to an alkyl
group wherein “cycloalkyl” and “alkyl” are as defined above and includes, for
example, cyclopropylmethyl, cyclopentylethyl and the like.

The term “heteroalky]” means a straight, branched, saturated or

15 unsaturated carbon chain having from 1 to 20 carbon atoms wherein one or more
carbon atoms is replaced by a heteroatom selected from oxygen, nitrogen, sulfur,
sulphoxide or sulphone. Typical “heteroalkyl” groups include methoxymethyl,
3-thiomethyipropyl, and 2-thiomethoxyethoxymethyl and the like.

The term “aryl” represents an unsaturated carbocyclic ring(s) of 6 to

20 16 carbon atoms which is optionally substituted with, OH, O(alkyl), SH, S(alkyl),
amine, halogen, acid, ester, amide, alkyl ketone, aldehyde, nitrile, fluoroalkyl,
amidine, nitro, sulphone, suifoxide or (C;.g)alkyl, thioamide, Oalkylaryl,
benzylamino, C(NH)(NHNH,), N-hydroxyamidine, N-methylamidine. Typical
rings include phenyl, naphthyl, phenanthryl, and anthracenyl. Preferred aryl rings

25 are phenyl, substituted phenyl, and naphthyl.

The term “arylalkyl” means an aromatic radical attached to an alkyl radical
wherein “aryl” and “alkyl” are as defined above and includes, for example,
benzyl, and naphthylmethyl.

The term “heterocycle” means a saturated or unsaturated mono- or

30 polyeyelic (i.e. bicyclic) ring incorporating one or more (i.e. 1-4) heteroatoms



WD 99150257 PGI/ US98f 26708 -67 M nam kawa, H. et al., .8ull Chem Soc_Jpn
1988, 61 (12), 4379. 1,1,4,4 §n P 2002
Tet r aphenyl but anet et r aol - (28, 3R) - O, O phenyl et hyl i dene Ti (i -Pr0)2C12
Harri ngt onyo $o7s03set al ., Aust J Chem 1986, 39, 1135. 1 ) b@PCIASIBREHEXE i n
5 Steps c: Conversion of the cyano functional group to a nethyl ester is
readily achieved by treatnent of the nitrite with HCl gas in an al coholic
sol vent such as nethanol. Addition of water then readily converts the
intermediate imno ether to the ester. 1843Step d: Oxidation of the al cohol

to the keto-es ] iy hj.ev. | LAl S n uch as

oxal yl chl ori dé&éﬁ%ﬁg{nﬁ@?ﬁ g?f g?(ﬁ %@eﬁ}é@yﬂﬂg&i&eﬁ%@wﬂg %gﬁ@ﬁ‘é‘&ﬁese di oxi de
[ nda fpl ven]E fﬁaﬂsstia?ed wiﬂ:@)ﬁ_(l(ﬂkyﬂ&,{ﬂﬂalsx;];ﬂkyt)gdmpé,gﬁlogéit,gpid_geste“:ﬁmﬂﬂit:,r ia! )
reduction o e. keto-ester i est achi eve .a reduci ng_agen i ke

R- al pi ne bor ané’.’n“gﬂ‘? glk}'@mi éﬂeqqyge,ﬂlﬁl%z]upggaﬁgp’ W‘%G“IP %ss"é’gg@ﬁ’é’!’ days to
compl ete. Stepdpg é\% Eﬁmgn@ommé ﬁ%nF@%’éﬁEh@t@rdc?%Fi}ﬂ@luB@, rb{:%ﬁgﬁgt on this

chiral al cohol 20 oying vitro pheno or poss am no enol ),
di i sopr oy azodinsired e substituted(0 unsubbtituted! thighylz faciny B pofraiyl, dinidazatyk

Such as” - a0 Cryieelyh Resiyirenbioesiah osrollcisorepbh gralyerih ach oved
wi th neutral O ; ; | R : h as
met hanol . It igﬁi rrlgc%ggﬁtkm?ﬁgwmﬁ{!’g?gﬁdgﬁ does Eg?l’g’g%{)%g{y ’ggéncd%g?’nce a
reduction in enzimdinykanorphalinyh shietanyl, oxetatyd drefented mogoydiche®roeyclen02 WO

99/ 502S7 PCT/ US98126908 - 68 ,Co unds _of .t he, present i Qv ion are further
characterized B c%gcéé??t %%P&lwggo’i ﬁl?fgf 9"?%9&3%%????@ 1:'2%'? ?}ﬁ'y of factor
Xa, whicpois d@yﬁam,rla,tmduf, Bri-hﬁid&ﬂﬂ%ylg_s-,f@,:drw aﬂymph ] _ng&;cifiﬂaiizblyl,p_resent
‘invention may ke prepared,foy assay i ssol.ving themin buffer to give
sol utions rangil%ﬁﬂg‘gi?f BA {yét%d‘h’s‘”fs?’l%z?lygé‘@‘i‘ﬁé“ﬁ%"‘zﬂﬁl’én3'a§"séty to
determ ne the inkiit Qry. di L&t 6Mm.C . iy conmpound, a
chr omogeni ¢ or t?%?(?rl.’og’e%i’ gi- Zﬁéggth?g!t’ g’.?(’)_f g?ijg?g‘?m%égﬁfjalgglyggqu?gc? to a

sol uti on cont aipyrimidiayk &s2-,Sormsdupipendinyk, do2oror Repymolidinykduond-ng catal ytic

activity of the, i SA S r onho ical eterm A ssay is
wel | -kn)(;vvn to S:rlése 11’[ 2e'd8|?% ."'e""éé’ﬁ Ug’%g'a%%d%h’%ﬁhfy@u‘{slg‘gmp@@t%rm' %e 10
antit hrombot i f @Gt thietanyl, ZHoe 3axepaylnBgamples hButtalﬂebi@ycllc%médyoles may be used
as anti-coagulants,in vitro or. ex Vvivya.as,in.t case coptact activation
B th forergnt R GuvAtE h MR, iad iR, SabddivhBoeationnl Ryosadivn
extracor poreal weleifiigazol, Mﬁﬁﬂ?&d@uiﬁéliﬂﬂ,&nﬁ@Y&E&Bl?rl-,@ﬁ-?*-?&, Bg odsed to
coat the surface, of such thrombogenic 15 conduits. To this end, the
conpounds of t Weimkalybdti 2n3-¢&m 6hd-or Spadliringd, I-y2rphn f4: S -6 dariadolyl,

redi ssol ved i n 4_sot anikC &S al,iqn LoV hap_ ol to, _hn .anount
sufficient to rrzai %f gi’lrs{ ’t?l ’?gﬁrﬁ%ﬁgﬁ?égé&ﬁ%ﬁe}g %@g%eﬁggﬁg ’tzh’efgsp’euti C
agents o0t he pr-eerehbenzinidazalyn2-ndy 4hé-an¥-nost-quindlimil,ore3-of-, bn 66,dmbi nat i on
wi th pharmaceuti Gal ly.agceptable carriers. The proportion of 20 each
carrier is det e?%ﬁ%%m%@“& e solubility and chem cal nature of the
conpound, the route THe i3l idtébaterhi @flusedérein ApeEaéms BhgenBiedteh ot

practice. For ex | e,..the conmpounds_may be_in] ected parenterally; this
being intr arrusd&‘?‘g'fp@n,N’i%lsr)&%’ﬁ%&%"r@f°%¥°’sﬁ9!f&%bflé$@éﬁ§99)“’#Eﬁ“ﬁ’ﬂ‘@ﬁ? eral

adm ni strati On’inﬁﬂ &.qmqﬂlpgrsggxﬂggﬂg?p%ﬂé&#?&%étg%@ ‘g‘]:ﬁ cﬁ-t,&{,L' e solutions

cont ai ni ng ot her sg‘fut es or ~exanp aline or glucose to
make t he2§ol ut i leateroatoms means thhea cacboncatord ©f theychbin isrbplacedstvith eleteroatdny i n t he

form of tablet ca | es, or gr,anul es.cqntai ni,n itabl e ex¢ipients such
as starch, Iacfté?é’é“,gp %Pﬁ@b%ﬁgal%u'ﬁﬁ&q‘%qk’e%“ %‘:ﬁ%‘z‘rﬁdﬁﬁﬁgmﬁbﬂil SO beu
adm ni stered SUpidﬁ%%b%gis&n&ﬁﬁtwmjﬁenféé?ﬁiﬁﬁm%aﬂe%é?ME?epid&edWi ch each

active ingredient is mxed with sugar "or comsyrups, flavoring agents, and

dyes, 30 and t hExamplesefisuclegroups intlodemethpxymethsl 3-thiomethylprepyd asdi t abl e f or
pressing into si)_%igmgt?lﬁ%ﬂ‘ég%%@pounds may be admnistered orally in the

form of ‘sol uti ons ‘WO 991 50257 PCT/ US98~6708 -69 which may
contain @0l ori ng andThe tefrh &afineNgeferg €04 BroupEnctCaNHNHdlRY]| ons wi | |
NH(cycloalkyl), NH(cycloalkylalkyl), NH(aryl), NH(arylalkyl), NH(heteroaryl),

NHi(heteroarylatkyl), N(alkyl)(alkyl), N(alkyl)(cycloalkyl),




contain fromabout 5% to 95% by wei ght of an invention conpound. ZH,E&EPJQUDZ
of invention conpound to be utilized to prevent and treat thronbotic: L

di sorders is that anmpbunt which is effective to prevent or treat the 5

condi t i on wobyse2s7 causi ng unaccept abl e side effects. Such ePCBEISPE26788ount s
will be fromabout 0.01 ng/Kg to about 500 ng/Kg, preferably from about |

ngl Kg to about 100 ng/Kg. Physicians will determ ne the preci se dosage of

the present therapeutic agents which will be nobst suitable. Dosages may

vary with the node of adm nistration and¥he particul ar conmpound chosen. In

reatment. oy CRRRRetRallBIsH, Nt iehIE RN BBy 07" Lo Cor quant ity
of the active M@Hqﬂ)(hﬁtérbarw,pmwyl)jhd_momm&yﬂ);dN(tp:lqmilqd)(cycltbdibyl)sane ef f ect
Cinder st andi ng MaeigRsBls bRl BN SRR3Ry cHipete err g oxarpl os -

of such fact 0FN@cioHlkyizéhEﬁgdér}Q%),'Néwkﬁf(ﬁetgfoﬁi@lﬂﬁﬂ),_ The fol |l ow ng
0 not be

exanpl es, of course, shoul construed as specifically limting the

present PnventNeycloplkylaivi)nysloglkylatiecnl), N(eyednatkydalkyldeeid), devel oped, which

ld b i thi i i [ d id dt
Far Cuthin § BBy RIS Bl aGDONRS tloa A e T ) COTS) CET S 1O
preferred cf)npN(uydbaﬂt_ylaﬂdyIXMr&ﬂylglM)eN(ar&b@gdbﬁl&glaﬁdyﬁ, Nyml’)@s%l;,ed UEI Inlg .
conventi onal pr tive nd recQver t ho owmn to those skille
in the art of p’d&@ﬁ‘%@/‘éﬂdif&ﬁ 3 Pfyﬁfﬁf%@ﬁgt?rﬁlhgylﬂﬂ ovi di ngsa ﬁew and
uni que SOl naK(@afoN BN N @y IBIhhEsS N @R AEAASIEIE o T o

synthetic routes Yor I'nt'ernedi at és 1'’nvol ved I'n t esis as wWell as the

resul ti g ant i Nthetasodspl)(heteraanylh N(betexoaryl XheteroarylatkylR5 i nvention fol | ow.
EXAMPLES In g ral v ation eaction m xtures were carried out by
rotary evapor:ﬁﬁggﬂ?we\?g(&@@c%?g%%wpénperature 18C to 25C or at el evated
tenperatures up to PhGerftacidrbdefeys apb=0)PHef er abl y by nedi um pressure
| i quid 30 chromat og hy, .were,general ]y performed on Merck Kiesel gel.
Reverse phase 2 4{—&[3%};?’ g%@‘f 3\8%99532@%%%@81 B> - 70 purification
via high press@(*bjfc&@lbléllgylﬁikﬂé ORrAPOK-0)aRAdiy], tf?%O)B&EEdaP}l! ar pol ar

on [

conpounds, was perforne -18 reverse ‘phase silica gel “enploying a
gr adi entle| ut i 6F@hetgeaasrlalkyld acet onatrile containing 0.1 %trifl uoroacetic

acid. The final pro diLsnl r j nance (NMR) spectra
and nmass spect rapcoﬁg&sbfﬂexnkﬁ% ?%g{gﬁgly%}oggssflgﬁg&@g@%ﬁge I nt far meZtJi altoes
wer e not typi cE(*@)Gaytlonlkgh &X=0)Guychalkymiic/lt CE&0)Opryl, C(O)arylalkyl nel y
assessed by HP r.thin layer r omat aphy. EXAMPLE 1 10

4-5-[ ~ZR. 6%1- 2&&@%!%%@?9@\5!@%%&&?& | pent yl - ~4- met hox~r phen

3. 4-di hydro- 2H 1. 4- TRee@amiteS réfos 1Sk gRoupsadh ad?O%ﬂaMBi,@(@leml

2- br ono- 2- (4- met hoxyphenvl | acet ate O H3CO C02CH3 Br H3CO 2 To net hyl

4- met hoxdheny Cée@NH Ey¢laaikyld, O=0)NHicyeloatiylalkyly GiaOi(at@),20 t et rachl ori de

dded N-b i ni, m 33..3 I VAZ0 152 , 0.612
\r,1\1lans;| ?. ‘(Ia'he regﬁ%@ma&‘ﬂ@?ﬁé‘oﬁﬁ‘?ﬁwm}Fﬁ%@é@ﬂf‘%’ﬂ%@‘?wr 3n?10ur s. 1.
H NVR i ndi cat e¢(®Mﬁc@9(&ﬂtﬂﬂb{¥a®)mlk9f)(dybmaﬂ®wti ng material. The m xture

was cooled in an ice-bhath. The precipitate was filtered and washed wth
car bon t ot r achCFO Nk hiEyeiokky lalley Db QNI alky Biser), G=OR (A Kagialo )y 2) as a

reactions, 1 HeRNED EiolEL S, ORI ILBRIAYE o Py e e (2

d, J=6.725 Hz), G=QIN(cydoalkyly(rycleallyl), Z+D)N{cycldalk§l)(c3tloalkylatkyl),
C(=O)N(cycloalkyl)(aryl), C(=O0)N(cycloalkyl)(arylalkyl),
C(=O)N(cycloalkyl)(heteroaryl), C(=0)N(cycloalkyl)(heteroarylalkyl),
C(=0O)N(cycloalkylalkyl)(cycloalkylalkyl), C(=O)N(cycloalkylalkyl)(aryl),
C(=O)N(cycloalkylalkyl)(arylalkyl), C(=O)N(cycloalkylalkyl)(heteroaryl),

30 C(=0O)N(cycloalkylalkyl)(heteroarylalkyl), C(=O)N(aryl)(cycloalkylalkyl),

C(=0O)N(aryl)(aryl), C(=O)N(aryl)(arylalkyl), C(=O)N(aryl)(heteroaryl),
C(=O)N(aryl)(heteroarylalkyl), C(=0)N(arylalkyl)(arylalkyl),




2 ~ S E P 2002 WD 99/ S0257 PGINS98I 26708 -71 Step (b): Preparat 25 g

Met hyl 2- (4- nmet hoxyphenyl ) -2-(2-ni tropheno~v)acetate 02CH3 Br EBOZ@QZ
H3CO ~ N0O2 4 To (3) (7.18 g, 27.7 mmol) in DVSO (20 nL) was added
o-nitrophenol 5 10 sodiumsalt (7.32 g, 45.5 nmol). The reaction m xture
was stirred at 70C for 24 hours. The reaction m xture was cool ed, diluted
wth water, and extracted with ethyl acetate (3 x 300 nL). The conbi ned
organi c extracts were washed with brine (200 nlL), dried with rmagnesi um
sulfate, filtered, and evaporated in vacu The residue was purified on a
silica gel colum eluted with 20% et hyl at€tate in hexane. The product (4)

i sol ated 2 CDC13, 300
mi) | solated (C?‘D)ﬁl(ﬁ?ﬁ?@yl)gﬁetérﬂax@[)acgﬁmda}‘ylﬂﬁylf)@etclod(r&lm C13, 20 )

3.82 (3H, s), G=OIN(mte rogryl)ﬂsseégawlgi C(= ¢tatqaaﬂ)(b¢tew4alm§hox ~phenvl ~;
3. 4-di hvd 2 H3CO N02 4 OCH3 0 \ /~ OHS5
15 Th:a \éh;gm | C&'éé)ﬁ%ﬂ&%@@)@ﬁﬁ&%@%@kml) was hydrogenat ed overVRaney
ni ckel (1 g) 1|_ n THHKa@mﬂLhrcdhﬁfq[ﬁtdlagtdup(ﬁﬂl M}{Em#owdahqﬂl)(ﬁk)g) _r;)(ﬁm
t enper at ur e. r S fI re | r shed w
rretrrﬁanol and ﬁﬁc?%ﬁﬁ*j@wqx&{? J[kyﬁ Ng* gﬂb’?‘ﬁﬁg galggF’é‘mEvaporat ed in
t | d titat
Vel L et O A Y PaB ™, 1y R (0o . 300
%): )s 737&;7(NHCH=0)3‘§()alklemer4) MHCI=@)N@lkﬂ»(hetererJ£km (6H, m, 5.63
S _ I
4- (5-Br om)pentlgﬁ 26}1% ﬁegﬂ%ﬂ&%éﬁé\.}lFﬁ?ﬁg@gf%ﬁg@cglgﬁk{l)@yggalk%ge(xlkzl)h 3-one
mol) 10 DV ?Sacﬁm@syd"aa“é’””’(ﬁ’g@imwa’mmdr’”ﬁ"’“‘“‘ﬁm’ 10 R )
and t he sol utlﬁﬁ%ﬁfrﬁ?ﬂhﬂﬁﬂ? brle% Eﬂf %almé %&B&# ¥ st opped.
To this sol utiRpcpas d)rﬂ@?&@alﬂylérkﬁl)&&ﬂwmlﬁg? OB e ol IRy a1 e

solution was stirre addi The sol uti on” was

cool ed, dilut eMHﬁ(Twmgx@@alkbéﬂaylé@wla’échde(ﬁO@leoa&edaéksé)(’(mscrfoaxzoo_ m.) .
Wt hcﬁa”BhQ?U%"%SF”%W‘?&Pt S T A ORISR T R T
purified on a NHC(ﬂ)NieﬂylWD;NH&ﬁ@ﬁd(wlD(hn@ﬂ%&t hyl acetate in hexane.
a0 fr): s 7 IRRRING iy, it oo o2 Goh " 3% s
Hz), S.64 (1H, NHE(—@MMQUI)(WN@W M@t#oﬁ\)(ary&mﬁ)@%ma@l) . 96-1.87 (2H
M. 1.751.68 ISHC(-O'?N(arylalkyl)(heteroarylalky"?), NHC(=0)N(heteroaryl)(heteroaryl),
NHC(=O)N(heteroaryl)(heteroarylalkyl),
NHC(=0)N(heteroarylalkyl)(heteroarylalky]).
The term “halogen” refers to chlorine, fluorine, bromine, and iodine.
The wedge or hash is only one representation of a stereochemical
descriptor. All stereoisomers, including enantiomers and diastereomers, are
included within Formulae 1-8. When specific isomers are drawn, they are the
preferred isomers.
In some situations, compounds may exist as tautomers. All tautomers are
included within Formulae 1-8.
When compounds are administered, some metabolism may occur. All
metabolites are included within Formulae 1-8.
When a bond to a substituent is shown to cross the bond connecting
2 atoms in a ring, then such substituent may be bonded to any atom in the ring,
provided the atom will accept the substituent without violating its valency. When
there appears to be several atoms of the substituent that may bond to the ring

atom, then it is the first atom of the listed substituent that is attached to the ring.



2 4 S E P 2002 WD 99/50257 PCT1US98126708 -73 Step (e): Prepar a2i4orSEP 2002
4-5-[ (2R 6S1- 2. 6- D net hyl hexah~r dro-1- pvri di nvl | ~ent ~I ‘

2- (4- met hoxyp" henvl | - 3, 4-di hvdro- 2H 1, 4- benzoxazin-3-one CH3 0/ a O-N 6
Br 5 10 1yoéd/8p263H3 O/~ a N O 7 H3C N CH3 To (G (0.50 g, PCTZGS98426708 was
added ci s-2, 6-di net hyl pi peridine (2 nL, 14.8 mmol), and the solution was
stirred at 50C for 16 hours. The solution was cooled, diluted with water,
and extracted with ethyl acetate (3 x 100 nL). The conbi ned organic
extracts were washed with saturated sodidtfrbi carbonate (2 x 100 mL), washed
with brine (2 x 100 Late and
evaporated in vacuo. gb(raégl ﬂ»ué\‘elsé}ggﬂsl%??ﬂxéé%}cﬁ% prép%é%ﬁ/egﬁq LC (Vydac
218TP1022 C- 18repedstiitahiat thet iond nmayxdie atsentior peaseret ptovidedrthathd regultaht (i) 0. 1%

trifluoroacetic acid .i.n ter gsgdgéi iog'yo 1 %trifluoroacetic acid in
acetonitrile, germpRuBd s ssacle apdolsatistagioly yalencys o 60: 40 (i): (ii) over 90
mnutes, flow rate @gmphirdsoyiR presennn%xﬁldme @a?gbl%?fdrﬁxﬁ%gcid gﬁﬁmtno give

27 ny (12% of product ™ (7) as a flu white so 3, 400
VHz) : 8 B. 27 ( salis (see forrexadpls, B@rgeéﬂ-M ,nt)t al.g ‘Pharngaitioa) Sal@,”@tgu(na{ oj—| s), 4.03.

2H ), 3.77 (3H 5 2 41 (2H,
E)s), 2. 04 (2H, g"ﬁ? "sz"%’éf“ig%%'gc("g‘}?ﬁn% ‘é)l“"ig ‘@2“’(’)6}95 SHS*‘.“ SRR
HPLC. RT =17. Zﬁrm&loﬁmm%ﬁﬁaﬁnﬂﬁalﬁ asWBll”as@alﬁﬂ@hv?@frﬁﬂﬂorgﬂmﬁ ed with

a mxture of solyvents conS|st|ng of (i) O 1%tr|fluoroac;et|c acid in water,
and 2 ~ S ERasigpsuchas.dor exampie, hwﬁ\é@sn oy li§ agidsorgliphatic and

{rifluoroacet | Gk shiBnginehagt hklatia mﬁf&h%ms Es g{egm B caRadkippifd ) 10

10:90 (i):(ii) over m nut es ow rat

EXAVPLE 12 5 3- frte Sas{e]fm Bﬁh@uﬁidi)mmﬂwm dfeheadlcsdgd amdto]prpqhmelthh salt| The 5
j pent ~rl - 3- oxo vdro 2H benz ne im dam de
SFep. () _Pr ep PG Pi6 1o may B6 rezeneRed ] op i Yo sl B SRS | | 0 O
~H CN 8 OH ~ Ctlefrde’balSe mnBicomay diffet fioth Gk shiefogilih Jerg @ﬂpl@@xcéﬂprﬁ&rﬁes, 4.60
mol ) and finely cut 10 1S al um num foi | gl 2S g, 45.8 mm!) in DV (226
n) was added 3uchasselbiityithesaliaare eiuvalen tmtbelsrmn)ve frge basss s the

tetrachl oride ppansaty and the m xture was stirred at anbient
tenperature 3 §JL'F%‘glesr&tl:he rrgséeczz%l on t\}/\(/)allls quenched w th aqueous 1N hydrochloric
acid (100 nL), and Cegainicempoundsad thepresant ventionivan ekigt inawsalvated fosmx 300

W th magnesi umis A ab Eiied Kb Oftinab s 5abRaEH hatha B8 SSE R ger 1 gn
vacuum t o gi ve ihdlediig hydrted forhi is fuivalehi toainsdlGdtedfonn ahd fyintenddd tobe

quantitative yield. 1 CDClB 0 .94 (1 H m, 7.8 ( 1 H,
m, 7.66 ( 1 HEPRHMPasse 8‘“@@% herFfOP"sPég 3‘%’)"““4“98 (1H, bs).

“Prodrugs” are intended to include any covalently bonded carrier which

20 releases the active parent drug according to Formulas 1-8 in vivo. Examples of
prodrugs include acetates, formates, benzoate derivatives of alcohols and amines
present in compounds of Formuias 1-8. They also include derivatives of the

amidine or guanine functionality and would include C(=NR3)NH7 where R3 is
selected from OH, NH», C1.4 alkoxy, Cg.10 aryloxy, C1.1¢ alkoxycarbonyl, Cg.

25 10 aryloxycarbonyl. Preferred derivatives include examples wherein R3 is OH,
NHj, methoxy, and ethoxycarbonyl.

The following table provides a list of abbreviations and definitions thereof

used in the present invention.



2 ~r S E P 200 WO 99/502S7 PCTNS98/26708 -75 Sten (bl: Preparat 2ok SEP 1%]02
2- (3- Cyanophenvl - @3, 4-di hydro-2H 1. 4- benzoxazin-3 one OH ~' CC13 / -

CNr° O\ NOH11 To o-am nophenol hydrochloride (3.29 g, 13.1 rrm)l) in
DVBO (15 m099%0180 was added sodi um hydride (2.63 g, 65.8 nmROTYUSIBR6WB

bubbl i ng and evol uti on of heat ceased, a solution of (10 (3.29 g, 13.1
nmml) in DVBO (10 nL) was added dropwi se over 15 mnutes. After evolution
of heat ceased, the m xture was stirred at 70C for 4 hours. The reaction

m xture was cool ed, diluted with water, d extracted with ethyl acetate (5
x 500 nli). TheAﬁ&@Waﬂ&g organic extracts wer e ggnth brine (200 nm),
dried with magnesiumsulfate, filtered, and evaoorate in_vacuo. The

resi due was puAMCed on a sili camhomeﬂmkmmahmﬁed with 25% et hyl acetate

i n dichl oromet . The product (11 s | at.ed. 0. 55 ( 179 as an
orange solid. ¥4 NWR (CDd 3, 300 qmbgplasiin tim 80-7. 72 (2H, m,
764(1Hrr)ﬁ@c749(1Hrr) glug l.g;]682(1Hrr)5.70(
1H s). 2 4 S EP 2002 V\099I5025 "PCT/ US98/ 26708 - 76 Sten | c)

Prepar ati on of B@Pisagenbnopent vl ) -t2nz@riazodd eyloxyriris(disethydntinel o- 2H

1. 4- benzoxazi n- 3- one CN// O\ r To the
benzoxazi none (11) (0.72 g, 2. 87%%%‘?%‘?'#?‘%)‘8%?93%‘? 5 10 15 added
sodi um hydri deBg0. 126 g, 3.15 nMmbehzoaw)d the solution was stirred at 70C
for 15 m nutes il bubbling stogped 0 this solution was added

1, 5- di br onopenf ( 1.57 m, 11.95UieRRAMOrAIEMt he sol ution was stirred at

70C for additi 3 hours. The S Iué)iz) vvas.é:ool ed, diluted with water,
and extracted h ethyl acet ate‘ﬁ 0 L)

gy} ® The conbi ned organic
{extracts were pMS@Ed W th brine (dméthifdifokide dried with magnesi um sul fate,
‘filtered, and evaporated in vacuo. The residue was purified on a silica gel
col um el ut ed WHEMMRO% t 0 40% et wptoaéeslaeenmeﬁémmmvhe product (12) was
i sol ated 0. 64 % as a yeIIow " hi;l)lxg (CDClS 300 MHz): 8 7.71 (2H,
m, 7.61 ( 1 H™Y, 7.46 ( 1 H, ﬂ}y °ﬂ°5!f 8 (3H m, 6.97 (1H, m, 5.69
(1H, s), 3.98 @@#H m, 3. 41 (2H, HdrogenIMuotidél, M, 1 71 (2H, m, 1.55 (2H,
m . 2 ~ S E P_.2002 WD 99150257 PCT/ US981 26708 77_ SteQ-d): Preparation
of 4-5-[~2_R 68MPA 6. D net hvl hexisrpme @y@ﬁ%ﬁhoﬁﬁlﬂ@ﬂ pent yl

2- f 3- cvanophen 4- di hydr o- 2H O~1 O~ ~ ~I
N ON O IR A e (12}3'9?1’ ﬁa&u.%'?bm ?'Qll' s added

cis-2, 6-di met hM@Tperi dine (8 taneiﬁloccluswntlme

)

U

MS(APCI) mass spectrometry (atmospheric pressure CI)
MS(CDH mass spectrometry (chemical ionization)
MS(ES) mass spectrometry (electro spray)
NaOH sodium hydroxide

nBuLi n-buty! lithium

NH4Cl ammonium chloride

Pd/C palladium on carbon

PtOy platinum oxide

rt.orRT room temperature

TFA trifluoroacetic acid

THF tetrahydrofuran

TT thrombin time

VAZO-52 2,2’-Azobis-2-methylvaleronitrile




10 15 60 mml ). The solution was stirred at 70C for 16 hours. The sol ution
was cooled, diluted with water, and extracted with ethyl acet at ﬁEFQ%OZ
m.). The conbi ned organic extracts were washed with saturated SOdI u

bi carbonate (2 x 100 nL), washed with brine (2 x 100 nmL), dried with
magnesi um sul fate, filtered, evaporated | n vacuo, coevaporated with

tol uene, and dried under hi gh vacuumto 48 ve 1.09 g (94% of (13) as a

(Th om0 7 13 DI PR ot gadifod of frefehifng ﬂfeasﬁf’é ot pufibatgy 4 o)
(2H, m, ZcHﬁn(cZﬂHrorﬂDoUCZdlﬁdrdé} 06 dimatkothpfiding .adfhifiBkkingi9 such. @émfaHan ) .

HPLC: RT 88 mn. (Beckman 235328 C-18 5 4 mm x 25.cm eI dvmth
a mxture 8?33 %tmevéwgntca & SQMpRyngs 0 Ffﬂ@ulﬁe%? Ti Fﬁacfpa@@@misc aLg use

wat er, and aﬁﬁéo)agﬁ’laﬁtos/ofbf th%'tké‘aﬁﬂéiﬁ &hd ‘f)rcﬁﬁlg%xisrbf%ﬁﬂ&%}é hdl & veabadhDhrtdapf i | €
80: 20(|) (1) 11) over m nutes, flowrate 1.5 ni/ m nute,

~, = 214 nmromboas,ﬁmonm hm, 9wl SobsTicRETNSSath 6y owocardial Sifaretipe pr
Preparatio (

p) rridinyl Iiaﬁlgé?“‘{rjlmi’13 %ﬁrgglgx[l B%Eb g cﬁmg %m%sgl%%éﬁe?%%gtzl ?)IQEIE&V’T])f E}T_%eventlon and

hvdr oxvbenzen@esme bﬁxomplil@aﬂibde oHMdNI‘dﬂMgG/dscﬁal\ access. pdﬂswi&hz(ﬁenovendus Nhaatd3 14
H3C N CH3 5 To .0 , 2.9 i n metha 30 nmL re
added hydr awﬁ Czszﬁscﬁgpﬁwﬁ A té%&l%%a@@w?m%n% HRaPs) ofRiher extracorporea

di i sopr opylspdtéiné. anTR&se( Sorfifouiids afe beflilOlor - prdt@itif| o1t trefingR SinSthble fkid

roomtenperature for 16 hours. The sol vent was evaporated 1n vacuo, and the
oil was dr |r@f§aqmaie-?\ngmag mtmﬁ@rmqlwdgqavgn(@&ﬁmlmat@ﬂjmalvmvlamommn pod

HPLC: RT = 8q13P lmﬂ'aug ?gny s'[]l 2§§1§%8t81%njd§ lala}m[ ??u ofeagey Bdve eemj} iet%eﬂ\'i th

a mixture of ol vent ng o roaceti c aci
wat er, and d(emlo)lstﬁttdd & dctivitt aomosee bf diffecind celhtweettbesietcoiﬂpeun@rael i.lﬁﬂftll for

prof|Ie80 PII{W 0:90 (i) (ii),over 23 nLnute flowrate 5
nL/ mi nut e, ,tgat%"fé rophylgxiy of SEB"#*} ?6%95 3&%‘5@? 5@%‘?‘“3 Y gespgnses sfich a3
PCTNS98I Z640\d@te Sbechrddic fthefadladokian the compounds also have utility in treating
3-(4-5-f(2R 63 1- 2 6- Di et hyl hexahvd~o- 1

pyri di nvl | Meprlgsia/metastasis and approdegenonative diseasay ich 25 dilzheimgr’y and Rarkinson’s

hvdroxvtri fdkéé%&ﬁﬁ%ﬁﬁ%ﬁ%&%%?mx?&&eﬂ‘ﬂ% dfie Wﬁ’ox‘ﬂb@i‘& @sNer %%el’é%@d@rm
CF3 HNO ONH ONO 15 ( was added

trifl uor oadepous ﬁmmbwsieal‘(enahﬂbuonmqalsx mg?nmam |etr%0h@m snyocamip! amnfaretion,

te”perat“r%erfegfalﬁlf?:%p&?l é’ﬁg éa?léé/r %E%Igss renoved in vacuo to give (15) as a

yel | ow oi | uan RT = 17.44 mn. (Beckman 235328
C18 5 ~m4.6 mﬁmcardihfg am aekembmdzl ewhbddimenti %t uthis dfivestibr etliegse denprosidedga of

I acet oni PPFPESegn s OeP R B E 25 ofPrud pooRTa I8 U6 SRR Gf 23
m nutes, flignkedtnlofethds/ Wil Buent; excipieht, of Mirrier thereof.
According to a third embodiment of this invention there is provided the use of a
compound according to the first embodiment of the invention for the preparation of a
medicament for the treatment or prophylaxis of thrombotic disorders in a mammal.
According to a fourth embodiment of this invention there is provided the use of a
serine protease inhibitor of the invention for the preparation of a medicament for

inhibiting serine proteases in a mammal.

Preparation of Compounds
The compounds of Formulae 1-8 can be prepared by any of various methods known
to those skilled in the art of organic chemistry. The following general schemes represent
preferred routes to provide the compounds of this disclosure. The reactions are typically
performed in solvents appropriate to the reagents and substrates employed. It is
understood that functionality present in the molecule must be compatible with the

reagents and reaction conditions proposed. Not all compounds of Formulas 1-8 falling



2 ~ S EP 2002 WO 99150257 PGI/US98n6708 -80 Step (fig): Prelaaration of
3-(4-5-'"[(, 2R 657-2. 6- D net hyl hexahydro-1

pvri di nv~pent vl - 3- oxo- 3. 4-di hvdr o-2H 1. 4- benzoxazi n-2-vl)-1 2 lf SEP %U%
benzenecarboximdamde F3 HHOONH~ 01 -. NOISHICNCH3 5 10 1

O~ NH3 CNCH3 CFA 16 To (15) (0.57 g,1.13 nmol) in trifluoroacetic acid
(16 nL) was added 20% pal | adi um on carbo4p (0.1 g), and the m xture was
hydrogenated at 23 C.for 48 hours.. .The .m xture s fil.tered,.and the .fi]Jter
pad vashed PcheREn 8 ey cempastle Sl S B 1B reeriio soifis feiSbis
Wer e evaporsatiedestrittiéas b readith ifiRrdn€sd thote WaHedH theiaedofOrgie BitAésis/ andiPLC
(Vydac 218TP 1022 C- 18, eluted with a m xture of solvents consisting of (i)
0.1 % trifRiiemadvemehodemysttherpg wsed- and (ii) 0.1 %trifluoroacetic acid in
acetonitriie, gradient profile 95:5 (i):(ii) to 60:40 (i):(ii) over 90

m nutes, flowrate 20 nL/mnute, ~ = 214 nM and |lyophilized to give 251 ng
(509 of the bis TFA salt of (16). To (16) in acetonitrile (2 nL) and water
(2 nmL) was added Anberlite I RA-400(Cl) ion exchange resin (3.36 g). The

m xture was filtered, and the filtrate was |yophilized to give 155 ng (26%
of the bis hydrochloride salt (16)) 1 H NVR (CDC13, 300 MHz): 8 9.44 ( 1 H,
s), 9.19 (2H, s), 7.80 (2H, m, 7.64 (2H, m, 7.28 (I H m, 7. | 1-7.01
(3H, M, 5,93 ( 1 H s), 3.97 (2H, m, 3.18 (2H, bs), 3.03 (2H, bs),
1.75-1.36 (12H, bnm), 1.23 (6H, n). WO 99150257 -81 CI Ms M+l = 449, 2 '+
S E P 2002 PCT/ US98I z6708 HPLC. RT = 8.26. {Beckman 235328 C-18 5 ~,m4.6
mmx 25 cm eluted with a mxture of solvents consisting of (i) 0.1 %
trifluoroacetic acid in water, and (ii) 0.1 %trifluoroacetic acid in
acetonitrile, gradient profile 80:20 (i):(ii) to 10:90 (i):(ii) over 23
mnutes, flowrate 1.5 nLlmnute, ~. = 214 nM. EXAMPLE 3 10

3-(4-5-[ (2R 65' 1- 2. 6- Di net hyi hexahydr o- 1-gyri di nyl | pentyl - 3- oxo- 3. 4-di hydro
2H 1. 4- benzot hi azi n-2-vl) - 1- benzenecar boxi m dam de Stepsal: Preparation of
2- (3- Cvanophenvi | - 3. 4-di hydro- 2H 1. 4- benzot hi azi n3-one OH ~ CC13 CN 10 17
To o-am not hi ophenol (2.39 m., 22.3 nmol) in DMF (60 nL) was added 15 20



sodi um hydride (3.61 g, 90.3 mmol ). After bubbling and evol ut| OMIZ&Seat
ceased, a solution of (10) (5.67 g, 22.6 mol) in DMSO (40 niL

dropwi se over 15 mnutes. After evolution of heat ceased, the mxture vvas
stiaed at yWg9okwE7 6 hours and at roomtenperature for 16 hoRCTUSISRET08
reaction m xture was cooled, diluted with water, and extracted with ethyl
acetate (5 x 500 nlL). The conbi ned organic extracts were washed with brine
(200 nL), dried with magnesiumsulfate, filtered, and evaporated in vacuo.
The resi due was absorbed onto silica gel-¥ad purified on a silica gel
colum eluted with 1 %to 4% net hanol inng:l chl qr onet hane. The resi due was
crystallized fromethyl acetate and hexa hFB’ ive 1.71 g (29% of product
(17) as atan solid. CNSv NOH 24 SEP '2002 V\099I50257

PCT/ US98I 26708 -82 1H NMR (CDC13, 300 MHzps b 10.97 (1H°syN (1H, m,
7.57 (2H, m, 7.32 (1H, éu0 (1H 7.00 (3H, 510 s). -
St ep~b): Preparation of [4-X[5- Br e - 2€CCI3- ¢ ofheNy! ~03, 2Zdi hvdr o- 2H
1. 4- benzot hi azi n- 3- one . 2 o the
benzot hi azinone (1?) (0.76 ¢ a{-‘:'izj in DMF (5 nmL)|was 1Q 1% added
sodi um hydride (0.124 g, & 09 mmol), the solution hs stigrred at 70C
for 15 mnutes until bubbling stopped. To this solution was added

1, 5-di bronopentane (1.54 11.2 mml ), and the solution was stirred at
70C for additional 16 hoWlirs.|] The sol ution cool ed, dilut ed( wa;g wat er ,
and extracted with ethy te (3 x 300 m), The conbl ned oﬁ n
extracts were washed wth prine (2 x 16 Bsied wth nég N
filtered, and evaporated z)sacuo eThe resj was purlfl ed
col um el uted with 20%g 0 0%.et acet at f

isolated 0.66 (52% as a) ye 0|I - 13, 300 y): 8 7.S7 (3H,
m, 7.38 (2H, m, 7. g;@ 4.64 f1H, s), 4.09 (2H,
rn), 3.40 (2H, m, (291 : 17 S3 (2H, cW) . 2 ~ SEP 2002
4-5-[ (2R 6S~- 2. 6, rre hyl hexahvdro 1-§vridinyl,]pent3rl

2- (3-c~ano pheml .-Ndn hy-dro-2H 1. énbenzot hi azin-3-one CN S\ N O 18 Br
CN S\ NOI19 HSCNCHSTO(18) (0. 669, 1.59 mmol ) was added

ci s- 2, 6-di net hyl pi peri di ne f10 15 (6.0 nm., 44 mmol). The sol ution was
stirred at 70C for 48 hourd. The solution was cool ed, dil ut ith water,
and extracted with ethyl adetate (3 x 200 nL). The conbi nmmc
extracts were washed with sat t ed sodi um bi carbonate (M"x Y00 MeL), washed
with brine (2 x 100 ni), drigqd with magnesiumsulfate, filteg g, evapor at ed
i n vacuo, coevaporated w tfersy and dried under high va uAm t o gi ve

0.69 g (97% of (19) as a yelldw oll. 1 HNMWR 13, 300Vt By/. 55 (3H,
m, 7.37 (2H, m, 7.24 (1H n) H7)510- 7. 00 (2H 4.63_( 4.07

(2H, m, 2.74 (2H, M, 2.47, 1.76- 22(12H ) ‘ n.
2 C18 5 ~tm 4.6 25 cm el ut ed )
i of (i) 0.1 %trifluoroacetic acid in :

HPLC. RT = 14.16 mn. (Beck
oroacetic acid in aceto gr adi ent

with a mxture of solven
water, and (ii) 0.1 %tr

D:90 (i):(ii) over 23 mﬁutes, flowrate 1.5
2 4 S~E P 2002

profile 80:20 (i):(ii) t
NH

m./ mnute, ~ = 2| ﬁ'%\

0

Iz

Step a:
The aldehyde is converted to the trichloromethyl carbinol by treatment
5 with carbon tetrachloride and aluminum/lead bromide DMF at room temperature
according to the procedure of Tanaka J., Org. Chem., 1989:444, Alternative
procedures include the addition of trimethylsilyl trichloromethane and
tetrabutylammonium fluoride or more typically chioroform and potassium
hydroxide as exemplified by Galun, Org. Synth. Coll., 1973;V:130. It should also



WD 99150257 PCT/ US98/ 26708 -84 Step I d,~: ~~aration of

3-1,4-5-1128. 651- 2. 6- Di net hyl hexahvdro-1 ~nvl ] pentvl - 3- oxo- 3. 4?&%3@2
1. 4- benzot hi azi n-2-yl | -1-N ~droxvbenzenecar boxi m dam de CN S N
CH3 HN NHQYp 9950286 O 20 H3 C N CH3 To (19) (0.30 g, 0.67 nmopgTASISMEYdsanOl
(10 nL) were added 10 hydroxyl am ne hydrochl oride (0.116 g, 1.67 nmmol) and
dii sopropylethylamne (0.12 nL, 0.67 mmol). The solution was stirred at

roomtenperature for 24 hours. The solvent was evaporated in vacuo, and the
oil was dried under high vacuumto give f38) in quantitative yield. HPLC

RT = 8.83 mn. ,(Bec n 23 8, C-18.5 ~ m4, 6 mnx 25 eluted with a
M xture of ol VERPEs BBh it grogeR i tnf Prelert of Bbregsifh Afonle oo
and (ii) 0.1% tg i dffeQfivsrotdss forthepreparaier oftrithilbhpethgeabindiaspr of i | e 80: 20
(i):(ii) to 10:90 (i'f):g’iwid% over 23 mnutes, flowrate 1.5 nm/mnute, ~, =
214 nV). 2 ~rexempliffedbygYeisgmang Osg frpced3 dntsd 895:24p):589-8828r at i on of 3- (4-
; ~, ~R. 6S~- 2. 6- D net hyl hexahydro-1 PCT/ US98/ 26708

pvridi nyl | ~ent vl - 3- oxo- 3. 4-di hvdro- 2N 1. 4- benzot hi azin-2-yl)-1 N

hvdr oxvacet at eB¥¢PAnecar boxi mi danide HN 5 10 ° NHOH S N O 20 H3C N CH3 H3

anhyar 06" (2 nL) and eheotpuiiadinind el s B BodEC P07

anhydride (2 nL) and t roomtenperature for 2
hours. The sol uhanner siraflardo thet procedintelofahukiasyanat ald Aran&himeZlspl vent was

evaporated in vacu ) Bl 1) .as,a yellowoil i uantitative yield.
HPLC. RT = 12. d%%h@%‘%’éﬁ&ﬁmz@s@@ inVqlyes reatpent ot gf °§f°§!§“°é‘??ﬁ el ut ed

W th a mxture «Qfbirfddwithalshitsbh substituidd stthoamind pherdl fin 2 dlvérteachalsiDMBCi d i n
water, and (ii) 0.1%trifluoroacetic acid in acetonitrile, gradient profile
80:20 (i): (ii) ardMSeO gmtheiprosenge)of gotassiym hyrroxidsor spdiym hydride at rgomy / ni nut e,

-, = 214 _ < ] ; jjon of
344-52, ([9R bs TEReuige 00 Pkl ot vy dhefth B, citl ofcHERGRANI)
Itlgz:ol-\l 2(|-:|H|3 CIA—fB bgﬂit@ﬁd@itﬁife@ulﬂngbbm&xiﬂmﬁenﬁu&fem&ﬂéddﬁﬁhﬁﬁ fofh. NH S\ NO21

Step c¢:
Alkylation is typically achieved by treatment with an appropriate

electrophile and by the addition of a base in a dipolar aprotic solvent. Typical

15 conditions include, for example, use of a bis-clectrophilic substrate such as
1,5-dibromopentane in a dipolar aprotic solvent such as DMF or DMSO and
addition of a base, such as sodium hydride. Alternatively, alkylation can be
achieved by the addition of a phase transfer reagent such as an alkylammonium
salt, such as benzyltriethylammonium chloride, and employing a base such as

20 sodium ethoxide. Reaction rates are typically improved by the application of heat,

and hence, reactions are run at from 0°C 1o 70°C.

Step d:
Treatment with an amine, such as cis-2,6-dimethylpiperidine at an elevated
temperature such as 50°C affords the expected N-alkylated piperidine. The amine
25 may be used as solvent, or alternatively, the amine may be added in stoichiometric
proportions and the reaction mixture refluxed in a solvent such as ethanol,
acetonitrile, or toluene. The product, as the appropriate acid addition salt, is then
neutralized by the addition of base such as aqueous potassium hydroxide. In
situations where the amine is volatile, then the reaction mixture is heated,
30 typically from 50°C to 150°C, in a sealed tube.



O PCTNS98~26708 HN S N " H3C N CH3 22 To (21) (0.34 g, 0.65 nmol )2|4n83€pt?ﬁ
acid (2 nL) was added 20% 10 15 pal |l adi um on carbon (45 ng) and ~ ' 02
hydr ogenated at 23C for 2 hours. The m xture was filtered through Celite

and the fiwbeysegsd washed with acetic acid. The conbi ned fi PCTAIS8/26708

washi ngs were evaporated in vacuo, and purified by preparative HPLC (Vydac
218TP1022 C-18, eluted with a m xture of solvents consisting of (i) 0.1 %
trifluoroacetic acid in water, and (ii) 0.1 %trifluoroacetic acid in
acetonitrile, gradient profile 95:5 (i):('ﬂ‘) to 60:40 (i):(ii) over 90
mnutes, flow r@ie..20 nLim nute, ~ = 214 nM and lyophilized to give 50 ngy

( 16% of product (22) as a fluffy off white solid. 1 H NVR (DVSO, 400

MHz): 8 9.33 ( 1 H, ConyerSioh®f thelnitrile ) the Rydi®xyamhidin®)is achiéved by alldwing) , 7. 41
(2H, m, 7.33 1 H 7. 07 H ,.5. L1 (1 H s), 4.09 (2H m, 3
138 (2H m, gﬁ.‘%‘a.'"?ligkﬁi‘,w'éh ‘.glfémf%{‘q"ﬁj“} mf?héﬁ°‘(aéﬁf,’°fh§°,“2pf.’%‘lf°( 2H ), :
1.66-1. 33 (6H, Tymloall}, FrdGtimind hydbcitGridéth addetid hohikilecdfifining 2 4 S E P
2002 WO 99/ 50757 PCTNS98/ 26708 -87 HPLC: RT = 8.92 min. (86%  and 8.19 mn.
(13% . ( Beckmarfubsisgoa reom gempenginrs, andsthegagtionsisdnitiated by dle additionf baset ur e of

sol vents consi s, | . O 1 fd: ' | Gl (i) 0.1
%trifluor Oacefs}:%ﬁ'%ﬂéas%#}x}na%fgoéﬁe[6&&11%{?&8&2%&1%{:&%gﬁ:?eg@%ﬁ%gs%l (i) to
10: 90 (i):(ii) romtoretidynHRLCes detbimine tiwtabséhed ofrbtdrtingihaterial; thenittild, an) .
EXAMPLE 4 3-14-5-f (‘:\%}F’ 6, f?2-2. 6- D megf hyl hexa

dro- 1- pvri di nvIFpBRIcEIlY somplstesvishiy; pggiod.

1. 4-benzot hi azin-2-3rl)-1-benzenecarbothioamde CN O\ N O 13 H3C N CH3 10
15 S ON 23 HSC%N 8—43 In a three-necked flask, internediate (13) (0.49 g,
1.14 mol) was WfBSolved in pyridine (50 nl). Nitrogen was bubbled through

the sol ugpon for 30 THeUri8simeN$aRBRdBYhid ARt fflyditetoh the
yel l ow solution for 20 m nutes. The sol Ution turned green and the flask was

seal ed and st i rififljomagetis anhysride intermestiate iremyrdyent such asHPHC aciddircat ed t hat
the reaction ﬂﬁ&’x‘@ée%tc%cidwb fgﬁfﬂa\ﬁﬁ&ﬁa@ﬁn@r&&ﬁ%u%c y%%li#tl%tgcp for 30
ol Ut por at e Wth tolu

m nutes. The s on was eva I nvacuo, coevaporate ene,
and purified byorpitemarivdly usedtditetily ifyita cubdddqikhf f2ddctionldep. Thigiseeg and the a
m xture of solvepts consjsting o i).0.1 %trifluoroacetjc acid.in water,
and (11 0. 16 SPHREIBIEDT e o gonpied, 15 thasegpear P 66/ spotormel
PCTNS9812p708 - R@catfctintfride/dcetic 8¢idoranfludtbatetit SnidRirfe/trifhidrddcttid £id0: 40
(i):(ii) over 90 mnutes, flowrate 5 10 20 m.Jm nute, ~ = 214 nM and
| yophilized to give 28 ng (6% of product (23) as a yellow solid. 1 H NWR
(DVBO, 400 MHz)Stegd. 92 ( 1 H s), 9.55 ( 1 H s), 7.97 ( 1 H s), 7.75 (1
H m, 7.48 (1 H m, 7.41 (1 H, an 7.25 (1 Haggz 7.14-6.99 (3H, m, 5.9
i (1 H s), 3.99 (2fhesypstraie isdigsolyed yamethancl jorasefic peid, or yriflupreasglic ny ' 2 92
(2H, Dbs), 1.84 {Zklandlreardd Withh 3isiiobimdi cathtyétschi'ds PAadium dispersed on

carbon and is then hydrogenated briefly, typically for 1 to 12 hours. The product is

20 then isolated, typically by crystallization or via chromatography such as reverse
phase HPLC.
Alternative procedures for the synthesis of the parent benzoxazinone

include, for example in scheme 2:



c M5 MHl = 466. HPLC: RT =12.48 mn. (Beckman 235328 C-18 5 uxn 4.6 nmm x
25 cm el uted with a mxture of solvents consisting of (i) O. 20/4 SEP 2002
trifluoroacetic acid in water, and (i) 0.1 %trifluoroacetic acid

acet oni triwe,99mse2s1i ent profile 80:20 (i):(ii) to 10:90 (i): I(¢I'I§JS!l8ﬂé1‘0823
mnutes, flowrate 1.5 nL/mnute, ~. = 214 nM. EXAMPLE 5 15 3

~4-5~12R, 6S1-2,6-Di neth~rltetrah dro-1 (2H ~yridi nyl | nentvl - 3- oxo-3. 4

di h~dro-2H 1. 4- benzoxazi n- 2-yl | - 4- hvdr oxyhenzenecar boxi m da~i de Step fal:
Pr~aration of 2-1benzvl oxyl -5-bronobenzen&€ar bal dehyde ~OOH OH ( ~ ~H ~
[ Br Br 24 25 To 5-bronosalicyl al dehydecfegfded2(10.01 g, 49.8 mmol) in DV
(50 nm.) 20 were added benzyl bromde (6.5 nL, 54.6 mmol) and potassi um
carbonate (13.76 g, 99.6 nmol). The reaction m xture was stirred at room
tenperature for 72 hoursegoMpe sol uti ) vvaa diluted with water,yand

extracted wth ethyl ace at e (3 x 2 conbi ned or gagi® acts
¥ 100 nl) . dr | naligesi um sui fat

were washed wth brj

filtered, evaporate vacuo',—'End

PCTNS98I 26708 - 8€0dr ™éd under hj o

crystallized fromethyl acetat “n hexane to gi've 1Me@6 g7 (76% as a white

solid. 1H NWR (CDC 3, }300M: 810.47(1H, s), 7.95(1H, m, 7.61(3H m, 7.43
I

7.39(5H, nm), 6.95(1H |{m, 5.18(2H, s). 5 Step f bl: Preparation of
-[ 2-1 benzvi ox~- 5- br onpphenvl | -2. 2, 2-tri chloro- let hanol ~0 O | ~OCHH~/
© ~ CCl13 Br Br 25 26 ' i , 3.76 mol)

wer e added (25} (10.96 g, 37.6 nmol) bon tetrachloride (7.6 nm., 78.8
mol ), and the m xture was stin:ed at nt tenperature 3 hours. The
reaction was quenched with aqueous 1 N hydfchloric acid ( 100 nL), and the
m xture was extracted with ethyl acetate (3 x 300 nL). The conbi ned organic
extracts were washed with brine (200 nL), dried with magnesi um sul f ate,
filtered, evapomggigd in vacuo and dried under high vacuumto give the
trichl oronet hyl carbl nol f) as a brown oil in c‘uantltatlve yield. 1H NWR
(CDC13, 300MHz): S 7TB%(NEN° Hpe mpthybalphastmogiq phepylagetag withiorthy- 5. 71(1H, s),

S L2 5,3 bl e b T IR RO L G 5

1, 4- benzoxazi n thathactivation-eOthd befZylicRart®nras @ chloyide oﬂﬁ:e&‘ylﬂte Would also suffice

to allow the initial etherification to proceed. Typically, the potassium or sodium

and finely cut 14 15 alum numfoil ( ;%3@ 37.8 mol) in'DNF( 188 ni)
anbi

salt of ortho-nitrophenol is added to the electrophile in a solvent, such as DMF,
and the mixture warmed, typically to 50°C, until the reaction is judged complete

10 by TLC. Use of a chiral alpha-functionalized aryl acetate would afford the chiral
adduct.

Step b:
Reduction of the nitro group to the corresponding aniline is readily
achieved with a transition metal such as palladium on carbon or Raney nickel and
15 hydrogen or alternatively by treatment with tin in aqueous hydrochloric acid.
These anilines readily cyclize to the corresponding benzoxazinone during the

reduction or upon warming in a soivent such as methanol.

Step c:
Alternatively upon addition of ortho-aminophenol according to the
20 procedure of Bull. Soc. Chim. Belg., 1987:473-480, the benzoxazine-2-one is

isolated directly.



H 26 27 To o-am nophenol hydrochloride (0.88 g, 6.04 nmol) mg:))g/BS)E(ngdﬂ?
5 was added sodi um hydride (1.21 g, 30.2 nmmol). After bubblin n .

evol ution of heat ceased, a solution of (26) (2.50 g, 6.09 mMmuol) in DVSO
(10 M) wawoedebezs7dr opwi se over 30 minutes at room tenper at pcgusdhs6ios
evol ution of heat ceased, the mxture was stirred at 70C for 4 hours. The
reaction mxture was cooled, diluted with water, and extracted wth ethyl
acetate (5 x 500 m.). The conbi ned organic 10 extracts were washed with
brine (204 nL), dried with magnesium sul f¥-e, filtered, and evaporated in

acuo. The residue Suriid col.um,.eluted, with 20%
\ét hyl acetate :nuhe\;()gne Hﬁlﬁén?a‘i’ivg’ ro@e%%o?\?\ggp reggptétlgijcaftgc %ﬂuﬁlt%m27% as a

solid. 1 HNMWR t(emzapomomuzr)as thStt%aﬁien( oﬂthsuBm)uted’mﬁﬂao hélndl"mm 7.43 (1
H m, 7.27(5H, 5‘59 5% 3) 6. 67(1H, 5.83(1H, s), 505(2H,
m. Step (d): PFEE aﬂq"&ﬁ S‘b‘fw'hm e 3 yi %"’(‘Bﬂﬁﬁﬁném@(ﬂiadeU &by i
14benzoxa2|n1&adﬂo'€mﬁ%€b@alrmg{ét ® ---.~HNi ~ ~ ~
i VI NOOH 27 58 b 24 SEP 2,6'0}2)’1‘!\1/'\?)" ?gl”g(%gg@ %@%98/%708 -91 A

m xture of the benzoxazinone (27) (0.17 g, 0.477 mml) and cuprous cyani de
(0.09 g, 1.00 nmmol) in DM (3 nL) was stirred at 160C for 16 hours in a
seal ed tube. The solution was cooled, diluted with water (50 nL) and

anmoni um hydroxi de (50 nL), and extracted with ethyl acetate (3 x 100 ).
The conbined 5 organic extracts were washed with brine (2 x 100 nL), dried
wi th magnesium sulfate, filtered, evaporated in vacuo, and dried under high
vacuumto give 0.16 g (949 of product (28) as a solid. IHNWR (CDd 3,
300MHz): 8 9.82(1H, bs), 7.73-7.64(2H, m, 7.31(5H m, 7.06-6.96(4H m,
6.70(1H, n), 5.86(1H, s), 5.15(2H, m. C M Mrl= 3S7 10 M1=356. Ste,Qe):
Preparation of 4-1benzvl oxL-314-(5-bronopentvl)-3-o0xo0-3.4-dihy_dro 2H

1. 4- benzoxazi n- 2-vl ] benzenecarbonitrile 28 29 To the benzoxazi none (28)
(1.63 g, 4.57 mmol) in DM (5 nL) was added 15 sodi um hydride (0.20 g, 5.00
mmol ) and the solution was stirred at OC for 10 m nutes until bubbling
stopped. To this solution was added 1, 5-di bronopentane (2.5 nL, 18.3 mmol)
and the solution was stirred at OC for additional 2 hours. The sol ution was
diluted with water, and extracted with ethyl acetate (5 x 200 nL). The
conbi ned organic extracts were washed with brine 20 (2x 100 nL), dried with
magnesium sul fate, filtered, and evaporated in vacuo. The 2 ~+ S E P,
2002 WO 991 50257 PCT/ US98I 26708 -92 residue was purified on a silica gel
colum eluted with 20% et hyl acetate in hexane. The product (29) was
isolated 1.14 g (61 %9 as a foam 1H NWR (CDC 3, 304MHz): 8 7.63(2H, m,
7.31(5H, m, 7.07-6.94(5H, m, 5.83(1H, s), 5.14(2H, m, 3.89(2H m,
3.37(2H, m, 1.86(2H, m, 1.55{(4H, m. 5 CA M Mtl= 5071505 M 1=5061504.
Step (f): Preparation of

4- (benzvl oxY)-3-(4-5-[ (2R 651- 2. 6-di met hyl t et rahvdro



1 (21 ~-pvridinvllpentyl -3-o0xo- 3. 4-di hydro-2H 1, 4- benzoxazi n2; g(g.) gUUZ
yl I.benzenecarbonitrile i 29 30 10 To (29) (1. 14 g, 2.26 mml) Was a
cis-2,6-dinethylpiperidine (10 nmL, 74 nmol). The solution was stirred at
70C for 1qyd9¢s82s7 The sol ution was cool ed, diluted wth watBCT/USIR6708
extracted with ethyl acetate (3 x 200 m_). The conbi ned organi c extracts
were washed with saturated sodi um bi carbonate (2 x 100 nmL), washed with
brine (2 x 100 nL}, dried with nmagnesi um sulfate filtered, 15 evaporated
in vacuo, coevaporated with toluene, and3@ried under high vacuumto give
(30) as a yellow oil in quantitative vyi el% Eﬁ’g NVMR (CDC13, 300MHz): S
7.56(2H, n}, 7.25(5H, m, 7.10(1H, m, 8 3(4H, m, 5.78(1H, s),
5.09(2H, m, 3.80(2H, m, 2.64(2H, bs}, 2.37(2H, bs), 1.59-1.15(12H, bm,
1.00(6H, m. 2 ~ S E P 2002 WD 99/50257 PCT/ US98/ 26708 -93 HPLC. RT =
16.26 m nutes (Beckman 235328 C18 5 Nm4.6 nmx 25 eluted with a

m xture of solvents consisting of (i) 0.1 %t¢trifluor Qggic acid in water,
and (ii) 0.1%trifluoroacetic acid in acetonitrile, 3

i ii) to 10:90 (i ii) ove m nut es, fl owyrat .5
(2121 ﬁm)) 5 Step (g§ )PﬁeQ)aratlof O

4- (benzvl oxyl - 3- 1 4- 5- jBf 2R~ | get Itetrahv 0
~21~-wri di nyl | gentyl - 3- 0X -dlEﬁ' ro- ) OX gl N- I'1-N

i m e 30 31 To(30) g, 2.25 mml) in nethanol
(25 nL) were added 10 hydroxyl am ne hydrochl or¥de (0.39 g, 5.61 mmol) and
di i sopropylethylamne (0.39 nL, 2.24 mmol). The solution was stirred at
roomtenperature for 16 hours. The solvent was efhporated in vacuo and the
oil was dried under high vacuumto give (31) in quantitative yield. HPLC
'RT = 13.46 nminutes (Beckman 235328 C 18 5 Itm 4.&Hpsx 25 cm eluted 15
with a mxture of solvents consisting of (i),0. 1Ig%tr fluoroacetic acid in
water, and (ii) 0.1 %trifluoroacgtic acid Q‘l | e, gradient
proflle 80:20 (i):(ii) to 10: 90 &5) over 23 m , flowrate 1.5
m./mnute, ~ = 214 nm. S E 9/ 57 PCTI US98126708
-94 Step (hl: Preparation of
4- (benzvl oxy)-3-(4-5-[LR 6. S) -2, 6-di net hy trahvdro
| | 2Fn- ~yri di n~r, ~pent yl - 3- oxo- 3. 4-di hydro-2H 1. 4- benzoxazin-2-vl)-N [(2.2.2
trifluoroacetyl)oxy] benzenecarboximdamde 31 32 5 To (31) (I .28 g, 2.24
mol ) was addedStep af | uor oacetic anhydri de (10 m_) and t he sol uti on was

stirred at roomte rat refor &QUI’S a‘hes %rem) ed i n,vacuo
to give (32) as a ye BPP‘“MP*!‘}B rif FEdE CNP»E nggrsolvesy such

m nutes (Beckmedy d?&ﬁ&gﬁeﬁ;&& iA thﬂﬁr@sé;c@of@bé%e%ﬁckﬁéﬁ dlﬁbp!bpﬂewytahnﬁ’em xture of
sol vents consi stin (i) 0.1%ctrifluoroacetic acid In water, and

affor thc N-acylated product.

Step b:
Treatment with a base such as potassium carbonate in a solvent such as
DMF then affords the parent benzoxazinone via an intramolecular nucleophilic

10 addition of the phenoxide to the secondary bromide.

A further alternative procedure is outlined in Scheme 4 which is initiated
by etherification of an ortho-halo phenol with an alpha-bromo phenylacetamide.
Subsequent intramolecular nucleophilic substitution then affords the N-alkylated

15 benzoxazinone (Coutts and Southcott J., Chem. Soc., Perkin Trans. 1,
1990:767-771).



10 (i1) 0.1 %trifluoroacetic acid in acetonitrile, gradient z:lmsgtp%%ﬂéo
(i):(ii) to 10:90 (i):(ii) over 23 mnutes, flowrate 1.5 nLJf

214 nm . s _N__s 2 4 S EP 2002 WO 991 50257 PCT/ US981 26708 - 95
Step~i ~: Qo on of 3-(4-51(2R 651-2, 6-di net hyl t et r ahy drcr/dsog26768
pvridi nvl | nentyl - 3- oxo- 3, 4-di hvdro- 2H 1. 4- benzoxazi n-2-vl 1 -4

hvdr oxybenzenecar boxi m dam de 3 NH2 ' HCO 32 33 5 To (32) (0.1.49 g, 2.24
nnol) in trifluoroacetic acid (32 nL) was added 20% pal | adi um on car bon
(0.2 g) and hydrogenated at 23C for 48 hébrs. The mxture was filtered and
the filter pad washed V\nthtrlfluoroacetﬁ ' The conbined filtrate and
washi ngs were evaporated in vacuo, and the reS| due was purified by
preparative HPLC (Vydac 218TP54 C 18, eluted with a m x SBif 10 sol vents
consisting of (i) 0.1 %¢triflugroaceti ¢ acid in water,(ﬁu-l (||) 0.1

trifluoroacetic acid in ad&gy r|Ie radient profole 915 (i) to
60:40 (i):(ii) over 90 mnut S, te 20 nLIm nuty, -, nm and
| yophilized to af fNECQ - ovvder Toath tonitrile
(2 m.) and water (200 as &Hded Anter?t ?% g exchange
resin. The m xture wag ered, 15 and the fil e was | yophilized to

give 553 ng (45% of (3 as a white solid. 1 HN (DVSO, 3BpOVHz): b
11.22( 1 H s), 9.16( 1 H s), 8.86(2H, s), 7.74(2H, m, 7. 25(1H n,
7.11-6.95(4H, m, 5.78(1H, s), 4.06-3.93(2H, rr) (G{ZJ%E , 3.05(2H, m,
1.79-1.37(12H, m, 1.23(6H mM. ..j N _j E~P 2002 WD 991 50257
-96 5 10 C1 M5 Mrl = 46S PGTI US98176708 HPLCO (Beckman 235328 C
18 5 ~m4.6 nmx 25 cm eIuted thamxture of ts consisting of

(i) 0.1 %trifluoroacetic acid */a 3 s trifluoroacetic
acid in acetonitriie, gradient pro ile 8P o (|)Q||) to 10:90 (i):(ii)
over 23 mnutes, flowrate 1.5 nL/ m nut e} 214 nm. Exanple 6
3-((25")-4-5-[(2R, 65~-2, 6-di net hyl t et rahydro-21(2l rpyridi nyl]pentyl - 3-0xo0
3, 4-di hydro- ZH 1; 4- benzoxazi n- 2-yl ) - 4- hydr oxybenzenecar boxi m dam de Step
(a): Prepar ati§)n of 2-(benzyl oxy) -5-bronmobenzenecar bal dehyde OH GBn O/
~O Br Br tep a:

The sodium salt of the phenol is treated with the electrophile in a solvent
5 such as methylene chloride or dioxane, and then the reaction mixture is warmed to
100°C for 4 hours.

Step b:
Addition of sodium hydride in a solvent such as DMPU and warming to

100°C affords the required benzoxazinone.

10 Scheme 5 demonstrates another alternative procedure that may be

employed.

1



34 15 20 25 35 5-bronosalicyl al dehyde (34) (50.0g, 0.249 noles) was
suspended in 150nm EtOH with stirring. KOH ( 13.97g, 0.249 nol es) Was

di ssol ved i n Worap/sezs7er and added to the al dehyde suspension. Aft r Egoaz
m nut es benzyl brom de (51.05g, 35.5ml, 0.298 noles) was added slowy. "Th
m xture was refluxed overnight. After cooling to room tenperat BEEUSAs/Bg704 50
m.) was added and then after S mnutes an off white solid was coll ected by
filtration. This was dried overnight in vacuumto afford 6 | .71 g of the
desired product (35), 84.6%vyield. 1 H NI\/R ¢¥C13) 8 10.46 ( 1 H s), 7.94
(1 H d, 7.60 ( 1 H dd), 7.41 (SH, S@h%? 1 H d), 5.18 (2H, s).
APCI Ms: No M1, M 91 (201). HPLC 20. 91 m n. C 18 colum @1.5 m/mn.
20% CH3CN(. 1% TFA) in H20(.1% TFA}--> 90% CH3CN(. 1% TFA) in H20(. 1% TFA)
(0--->22 mn.) Step (b): Preparation of 2-[2-(benzyl oxy)-5-bronophenyl]-2
hydr oxyacetonitrile 30 WD 99/50257 5 10 15 20 25 -970Bn O OBn OH | ~cN Br
Br 35 36 2 ~r S EP 20p2 PCT/ US98/ 26708 To a suspension of (35) (50g, 0.172
noles) in MeCH (400 nL) was added KCN (50.31 g, 0.773 noles) whic

generated a yel |l ow colorg Ac(gﬁl c acid ( 15.72ml, 0.275 nol es) dded

dropwi se over 10 m s t hg reagthQnOst i Bred at rgom fenp r 2.5
hours. The m xt ure wai eretd—ard c ntr qt ed 75 ate (250
m.) was added and then .é t efO washi ng (2x ‘ NaCl
(1x150 m), the organic phase was dried ovEr S04, and o:t?ﬂ‘c rat ed
to a brown oil. Chromatographed on flash silica using 10% -+ 20% eth

acetate in hexane affords (36) 3 5.4g desired product, 64.8%yield.

NMR CDC13) 8 7.58 ( 1 H, d), 7.35-7.50 ( m, 6.95 ( 1 H d), 5.55( 1 H
d, 5.18 (2H, s), 3.30 (1H, d). APCI M5 Mrl, M 91 (201): HPLEN 18.04
mn. on C18 colum @1.5 m | mnq. (. 1%TFA) in H20( % TFA) - - >
90% CH3CN(. 1 TFA) in H28t—3% ;

met hyl 2-[2-(benzyl oxy)-5-bro
OBn OH Ove O Br 37 Diethyl ether
were m xed at roomtenp. and then S
3-4 mnutes at a good rate (to nake a saturated HC sol utiion). The
solution was added to the (36) (35.2g, 0.111 noles), whichYfter 15 m nutes
caused a thick white ppt to form 2 ~r S EP. 2002 WO 99/502S7
PCTNS98176708 -98 After an additional 45 mnutes of stirrfng the white
solid was filtered and washed with diethyl ether (3x10gm This solid was
then stirred into 200nmL of 1:1 di oxane:water, and allowed to stir until the
m xture becane honobgenous, approx. 1 hour. Water ( 100 nlL) was added and
the solution was extracted with ethyl 5 acetate (2x200nl). The organic

| ayer was dried over MyS04, evaporated to afford a clear oil, which
afforded (37) as a waxy white satyd after drying overni ght under hi gh (31.3
g, 80.4%. ( 1 H NWR CDC13) 8 7. 2(1H, d, 7.3-7.4 (8 2680 1 H,
‘d), 5.32 (1H, bd), 5 10 (2H, dg 3.7 {3H, s, ), 36(1H bd)~ APCI M5
M+-23, No M1, C- 18 col um @15n1/

TFA) 10 in H20(. 1%T ) Lo P CH3CN( . 1% TFA) HZO(.
2-[ 2- (benzyl oxy) - 5- br onop enyP) 2- gémacet ate

CN 8r 36

mn.) Step (d): Prepanrd

0 CH3
CH3
CH3
CH3
CH3
Step a:
2-Hydroxy-2 7.1
-1,4-benzoxaz;
5 ] 4zin-3(4H)-one is
Sahu A.. ndian Jour, nal of Chemistry, 1999 Prepared by the procedures of

;,603- 605, or Matlin SA, Jcs Perkin



oBn OHOBn OOWw ~ Ow O-' ~ ~ OBr Br 15 3T 38 Methylene chloride (30 nl)
was cooled to mnus70 C under N2 with stirring via dry ice/ t ! B
and then oxalyl chloride (3.07nl, 0.035 noles) was added. Dﬁgg &EE?% 2

0. 70 nol esyowwsozshen added as a 1:1 mix with CH2A 2 sl oW y POI/USHR6708e si de
of the flask, not allow ng the tenperature to go above -60 C. This was
stirred for 15 mnutes, and then the al cohol (37) ( 10.26g, 0.026 nol es)
was added as a solution in CH-Cl2, dropw se, again not allow ng the tenp.
to clinmb above -60 C. This nixture was sPBrred at -65 C for 30 minutes,
then added Et3 : ). I t ' lenp. to
reach -60 C UBL('S‘?] 25@\/\2% %sgg%&?%o%%ﬁ%%é%tg?%ﬁgﬁg?p% af%é %WQ%%'ES: added and

the product waaniepdtidentaffbrd Dtbeoab2y4- hé-demtoxazihkii4 Hy-greatGosth acapesataredr i ed
tovaped to a pale yellag

S04, t h soljd, (38), 10,03 98%
§ivg|r dW( 1 Har&%ﬂ %ﬁé‘f@ﬁow&ﬂcg@rd(ngio e naﬁ)eed#r.eefsfwfeestge i—g %/éryfze%m. 1994:14 T8 (5H,

m, 6.96 ( 1 H, ; = : : anlfi (257).
Pic 20, 5 m a1, Tepiubici il ésiﬁ%é%? Ehotith gt ot nbe MinarbhB,

99/ 502S7 $GT/ USsaibildy Baiseddire@tiyithe subseqions réactieiPgep. Aledriatiaply-the a@tdte
CH3CN(. 1 % TFA) in H20(. ./ TEA). - -5 > .0 ) ..S St e) .. Preparati on of
methyl (2R - 2- (28 B BREPyied By reting 5 BlsARGI T areric oy @ik s BFEBRS T O
~ 0 .-..) Br 3%yAdind and2dxtal{iBM AN ARiohof $1B¥ in A0etithwidwoithis séetite agdin
(12.9qg, 0.037 ggfles) was slurried in CHzCl 2 (6 nL), then RAl pine Borane {
14.07ml, 0. 052R8PEE thesomespandmeropifese and the shiny allowed to stir at
roomtenp. After 5 days an additional anount of R-Al pine Borane (10, 1ni,
0. 03I nol es) was added and the nuxture was stirred for another 24 hours.
Acet al dehyde (SPH) was added together with CH2A 2 (100nt) and

et hanol ajg ne (4. 0nl : 1X R (WS : . The

m xture \A“;as evapora%“ggﬁlgg ot?%@g:%o?l}ﬁr%eé%ﬁ%%ﬁ\aﬁ%%cg déﬁr%@"tn]t)%hg%legﬁgs%h silica
usi ng 15- - >20%lewisdcida swrhaseini (FV hehlaride of alvadifomdili)vhlatile) affodpafeduct (39),

12.2g 94% vyiel d o (1H NVR 3 7.42 (1 ), .3-7.4.(6H , 6.80 (1H,
By 2 32 {1 ey R Acls the forsFapbiibing Dy supitfiig hebloxBlacies 4 o
No Mtl. HPLC: 17.43 min. on CG18 colum @1.5 m/mn. 20% CH3CN(.| % TFA) in
H20(. 1% TFA)--@%S%@HSCN(. 1% TFA) in H20(.1% TFA) {0--->22 min.) Chiral
HPLC 8.07 nin. Y95%%e) @2.0 minin. 20%EtaH {.1% TEA) in Hexane on
(Phenonenex) Chir ex Pefymiddliv agnahneiNBniléi 16 e mrelidudschéeinep (f): Preparation
of methyl (2,5~-2-[2-(benzyioxy}-5-bronophenyl]-2-{2 nitrophenoxy)ethanoate
2 4 S E~ 200n WD 99150257 -10002N OBh OH OBn OOw | ~ Ow O~ [/ O Br Br
3940 5 ¥ The substituted alpha-bromo phenylacetates used in these reactions are

prepared by a number of standard procedures such as those shown in Scheme 6.



15 PG'f1US981 26708 The chiral al cohol (39) (5.0g, Q 014 nol es)
di ssolved in ethyl acetate (75 nL), then triphenyl phosphine (awaggEPOZGHB
nol es) and o-vitro phenol (2.37g, 0.017 noles) were added with stirring.
The react ivemoagsnasput under N2 and cooled to -40 C via dry iPEI/ESR98R26M18 bat h,
and the D1AD (3.63m, 0.018 noles) was added dropw se. The reaction stirred
at -40 C for 2 hours. The volune was reduced by ~50% and the reacti on was
chromat ographed on flash silica using 15%-> 20% et hyl acetate in hexane to
afford desired product (40) (5.6g, 83.3%9 (1H NV\R CDA 3) b 7.85 (1H, dd),
7.71 (1H, d), 7.3-7.45 (6H, m, 7.07 (1H, t), 7.0 (1H, d), 6.85 ( 1 H d),
6.20 ( 1 H, s), 5.12 (2H, dd), 3.72 (3H, s). HPLC. 22.07 min. on C 18
colum @1.5 m/min. 20% CH3CN(. 1% TFA) Scheridg . 1% TFA}--> 90% CH3CN(. 1%
TFA) in H20(.1% T FA (0--->22 mn No separation of_ e antiorrers on chri al

HPLC. Step (g): Prcparatio [2 (ben )C br onopbenyl 1-2H 1, 4
benzoxazi n- 3(4l - one QZN CB c» s 40 2 1 The hiral ether (40)
(9.3g, 0.020 nol es) vva ed |n 40 d then 10g of neutral

RaNi was added (vvashed h vvat er 10x, then MeOH 3x). The 2 4 S EP 2002
WD 99/ 50257 PCTNS98/ 26708 -101 m xture was placed under H2 at 53.8psi. A
pressure drop to 48.0 psi after 15 hrs was noted. The reaction was filtered
and evaporated which after chron&@@?a]aphy, on flashBlica using 20% et hyl
acetate in hexane, afforded the dp ed product (41)] (5. bﬁ% 64% and 92. 8%

ee via chiral HPLC). Vari abl gul ts eere obt grhRe ) enpts to
i nprove the enantioneric exq by re’(ﬂgtallln om Et CAc. The
filtrate typically contgide gt eri al of j CTTeg enarQlonerlc excess. Thus
material was ultinmately obtained of 95.5%e. ( | HNVR CDC13) b 8.2 ( 1 H,

bs), 7.52 ( 1 H d), 7.42 ( 1 H, dd) 733742(5H n) 682698(4H m,

6.68 ( 1 H d), 5.82 (1H, . 5,02 H dd PCl I HPLC 17. 48
mne on 18 10 col oFfeasiCdrivies B Brofig BE St oyt o, a5
90% CH3CN( . 1% bEsoid dtidtoQhe %Eﬁﬁﬁlt{g&cﬂmwﬁﬂ) foﬁidaﬂm@le by chiokideni n.

(95.5%e) @2.0 m n 209% Et OH xane on (Phenonenex) Chirex

(R -NAY and M‘ﬁ *H'ﬁ‘ﬂs tth trsetegwe%)ethe ’&F‘A'PF N‘%Bea“a“gemez‘t

4- (benzyl oxy) - %llh(s:ﬂser‘ o?fi&xxﬁ ﬁaﬂoﬁﬂlﬂ%fv@n@?ﬁé ﬁmethanol affords th

benzoxazi n-2-yl ) benzenecarbonjtrile 41 42720 To Sm 159, 0.010nol es) in

DVF (6 nl) was hamalogated esetic aeid magthyd egter. Eyn@walmam né ajpha pesitiediised to 160

and then. et hyl AR EEy S BitheR ol i of (REL AR bl HecMBRaERRNTE, (DO

(9I 1d) ,(A 120<13t0 m-)):ond:sycungm.eenﬂwgﬁébéd f ncwﬁfglhmﬂneai utmtamgwhtasmlfarf dtrxsl(algo%b; own

sol i porlo rom e cetate o _af f.or . 769

and the remmi nd&d BPﬁS ttlﬁtgaastw T ASTHE 35, §=5w Egﬁgﬁe’fl acetate

1 by %°7Sfpﬁé*iﬁbﬁa”??‘?@‘%°’%‘%mim‘$&’“gff?’%§° 6""”“‘"‘“‘3’*‘*’ BTy > |
S : S)

6.91-6. 98 (3H, Mgnnersimiantothe "&ﬂ’ﬁd reactjgn i’ffllrvdl)‘ar *f’rellnslvaH dd). APCI M5 Ml

Z -1 S E P 2002 WO QferRtivéiyRfe hititfiediareHiphalétomo ester may be prepared by the

15 procedure shown in Scheme 7 according to the procedure of Robert A.,

Jaguelin S., Guinamant J.L. “Synthesis of esters of t-halo acids from gem
dicyano epoxides. Tetrahedron, 1986;42(8):2275-2281.



(357). HPLC. 17.80 min. on C18 colum @1.5 mM/mn. 20% CHSC% 1 FA
H20(. 1 % TFA)--> 90% CH3CN(. | % TFA) in H20(. | % TFA) (0--- ééOEfP)éU
Chiral HPLC 6.51 min. @2.0 m/mn. 20% EtOH (. | % TEA) in Hexane on

( Phenomrenwo)seBaisiex (R)-NGLY and DNB chiral colum. 5 StepPGTYUSIBRE8Er ati on
of 4-(beazyl oxy)-3-[(2Sr4-(5-bronopenlyl)-3-o0x0-3,4 di hydro-2H

1, 4- benzoxazi n-2 yl ] benzenecarbonitrile 10 42 43 To (42) (2.2g, 0.0062
noles) in dry DMF (1S nL) under N2 with s |rr| ng was added di br onopent ane
(3.76mL, 0.025 noles) and then the m xt UP8" was cool ed too 0 C. KN( TMS) 2 (
11.11 m 0.5M solL, .005S noles) was added dropwi se over ~15 15 m nutes and
the m xture was stlrred for 1 hat 0 C , then at roomtenp for 2 hrs.

Et hyl acetate (75n.) was added and the niSeheme7extracted with water
(2x50nt), dried the organic iayer over MySO4 and rotovaped off solvent.

Chr omat ogr aphy on flash silica to get afforded the reqw red product (43)
(1.51 g, 48%. ( 1 HN 7.6S ( (AN(SH, s), 6.94-7.07
(SH, m, 5.82 ( 1 H s), 4 (21,20 . 89! (2H , 3.37 (2H, t),
1.87 (2H, m, 1.58 (2H, . 50 (ZH, m )N\ & NENM+I  (505). HPLC: 23.01
mn. on CG18 colum @1.5 M/mn. 20% CH3CN(.1 % TFA) in H20(.1 % TFA)-->
90% CH3CN(. 1 % TFA) in H2Br 1 TFA) (0--->2Brmin.) 25 Step (j): Preparation
of 4-(benzyl oxy)-3-j (2S~-4-(5-iodopentyl)-3-o0xo0-3, 4di hydr o- 2H

1, 4- benzoxazi n- 2-yt] benzenecarbonjtrile 2 4 S EBP 2002 WD 99150257 -103
43 PCT/ US981 26708 To (43) . 49G, @y0029 noles) inlaceigpe (20 nl) and
added the Nal (2.21 g, 0.P e was refluxed for 1
hour, filtcred, rotovaped in Pml ethyl acetate and
washed with 30nl H20, thenY30nmlL sat NaCl, drieo e organi c |ayer over
MyS04 and rotovaped to a ygll ow oi |l (44), 1.48955.r ude. ( 1 H NWR CDC13) 8
7.63 (2H, d), 7.31 (SH, s), 6.93-7.10 (SH, m) 81 (1H, s), 5.15 (2H,
dd,), 3.88 (2H, t), 3.15 (2H, t), 1.82 (2H , 1.60 (2H, m, 1.45 (2H, m

R LUREN TREE OO A TR 2

(0--->225m n. ) reprekéntiiiveexainple, R‘\rremémth) faldnonitrile in the presence of catalytic

4-(b | S~-4-5- -2,6 15
di Erete Efuyt gtxry;hgm%&&z ma ig}%("aﬁw% Ef&mayf toxaffard the Zr[@rhromerhenyd-) 4
benzoxazi n- 2- Wﬂeh@%@%ﬁﬂ&i&%’lé EpbBidEbrizlition pféceed? readiiPivith donfaéicigl N O N O

~N 44 45
bleach at a pH of 5 to 6. Treatment with hydrobromic acid in methanol then

affords the required methyl 2-bromo-2-(3-bromophenyl)acetate. Similarly
10 prepared was methyl 2-bromo-2-(3-cyanophenyl)acetate
Alternative procedures for the conversion of nitriles to amidines are also
available as shown in Scheme 8. The nitrile in turn are available by, for example,

a palladium catalyzed cross-coupling reaction with Zn(CN); or via treatment of

the aryl bromide at elevated temperatures with copper (I) cyanide. Treatment of
15 the nitrile with hydrogen chloride in an alcoholic solvent affords the
corresponding iminoether hydrochloride. These intermediates are then treated
with source of ammonia, for example ammonia in methanol, or ammonium
chloride, or ammonium acetate, and the mixture is stirred, and warmed if

necessary, to afford the amidine.



WD 991 50257 PCT/ US98I 26708 -104 To (44) in dry DV (2 nL) was dkojled ci s 2 6
di net hy| pi peridine (2 nL) and the mxture stirred at roomterrpfl

Added 30nl et hyl acetate and washed with H20 (2x30nl), dried the organl c

| ayer ovemnwdygdigasand rotovaped to a pale 5 yellow oil, 1.27RCT/889826308i el d
over 2 steps. Used wthout purification in next reaction. ( 1 HNW) b 7.6l
-7.64 (2H, m, 7.3 1 (SH s), 6.95-7.06 (SH, m, 5.84 (1H, s), 5.14 (2H,
m, 3.88 (2H, m, 2.68-2.73 (2H, m, 2.43 (2H, m,1.21-1.76 (12H, m,
1.04-1.10 (6H, m APCI M5 M+l (538). HPLE1-14.95 min. on C-18 colum @1.5
m/mn. 20%CH3 CN(.1 % TFA) in H20(.1 % TFA)--> 90% 10 CH3CN(. 1% TFA) in
H20(.1 % TFA) (0--->22 min.) Step (1): Preparation of

4- (benzyl oxy)-3-((2S~-4-5-[ (2R, 6, S~-2,6 Scheme 8

di et hyl t et rahydr o- 1( 21 ~- pyri di nyl Jpentyl - 3- oxo0- 3, 4-di hydro-ZH 1, 4
benzoxazi n- 2-yl)-N hydr oxybenzenecar boxi m dam de 15 H 'COH To (45) (0.54qg,
.001 noles) in 5m MeOH was ded hydr oxyl am ne HCL.(0.208g, 0.003 noles),

t hen dii sopropyl et hyl am ne[ (0.B48ml, 0.002 nol es)was) 20 added dropw se and
the reaction stired overngght roomtenp. Rotovapedloff MeOH, added 50mil
CHzCl 2 and washed wit hMgat . NaHdd8, dried theMe*ganNC |Mger over MySO4 and
rotovaped to a white waxy solj.d {46), .560nmg crude. }Used vmthout
purification in next reacti .2)(51H NI\/R) 8 7.46-7. 59Cﬂ§ 7.20-7.27 (SH,
m, 6.85-6.94 (SH, m), H s), 5.03 (2H s)l 87395(1Hrr)

3.71 2 4SE P 2002 Ny PCY/ US98/ 262 % g 1H m,
b . 1o=t»64 ( 12H rr) 4239 (6H, M.
'd . on C18_e P~ & / rdlmn 20%

2.71-2.74 (2H, m, 2.47 (2
APCI M5 MH1 (571).

6 TFA~-> 90% CH3CN( in H20(. 1% TFA)
Preparation of

CH3CN(. 1% TFA) in H20
6 di net hyl t et rahydro- 1{21~

(0--->22 min.) Step

3-((2S) - 4-5- ((2R, 6S}-

pyri di nyl ] pentyl - 3- 0x0°B, 4- di hydr o- 2H 1, 4- be Bxazi n-2-y1~4

hydr oxybenzenecar boxi m dam d 10 15 20 'DH N 46 4~ To (46) (0.50g,

0.00087 nmoles) in TFA (2 nlL)[ wa added 4mL TFAA (4 and the m xture
stirred at roomtenper atur u I overni ght. Rotoyaped off the sol vent
to get a gray oil. Adde TFA m_“fe t hen addeds ] Pd/ C, evacuated

the flask, filled with HZ (VIF{% | 1 oon), repeated ahd let stir under an

at nosphere of H overni ght fed the reaction ti{CHyh celite, washed
with CH2C1l2 then rot ovaped) off the soI vent . Chronat o§r aphed on prep HPLC.
Converted the clean fracti I\{ HC o sal t byOgupNing~thr ough | RA
400(Cl1l) resin as an aqueous jsol Ly'O'[:H'ri lized {o 0609 desired
product (47). (1H NMWR DB0F 65 (2H, 2 1.8 H d), 6.97-7.07
(3 H mM, 6.90 ( 1 H, 5.70 ( 1 H, s), 4. 12%’1H, m, 3 . 80-3.85
(1 H m, 1.24-1.77 ( , M) 1.07-1.14 (6 . APCI M5 M+l (465). HPLC
8.31 min. on C18 colu @1.5 mMimn. 20% CH3EN(. 1% TFA) in H20(.1%
TFA) - -> 90% CH3CN( . Et6 LHJH20(. 1 % TFA) (o~ -sz mn.) Chiral HPLC
11.10 min. (90%ee) @1.0 m/mn. 2 ~ NH§ 200

The benzothiazinone of Formula 1 may also be prepared according to
5 Scheme 9.



WD 99/ 502S7 PCTNS98/ 26708 -106 20% Et OH, 20% MeOH(. | M NH4AC) 260‘558(2@82
on {Phenonenex) Chirex (R -NGY and DNB chiral colum. 5 Internedi ates
2-1 3- Cyanophenvl | - 3. 4-di hydro-2H 1. 4-benzoxazin-3-,Qne Step la):

Pr epar at i wio 9f50357f | 3- c~nopheny! | met hyl ene] mal ononi trile O PET&YO#R6788 H CN
1 1Z Into a mxture of 3-cyanobenal dehyde (11) (24.8 g, 0.189 nol) and 10
mal ononitrile {11.9 nL, 0.189 nol) in dioxane (12D nL) was added pi peri di ne
(1.5 nL) slowy. The solution was stirred at roomtenperature for 1 hour.
The precipitate was filtered, washed wi t®water, and dried in the hi gh
vacuum oven to give 7.11 g (21 %9 of F§c§9r%§ (12) as yellow solid. To the
filtrate was added et hanol and water an .29 g (30% of additional
product crystallized as yellow 15 solid. 1 H NWR (CDC 3, 300 MHz): S 8.17 (
1H m, 851 (1H m, 7.87 (2H, m, 7.68 (1H m.x 2 4 S EP 2002 WO
991 50257 PCT/ US98/ 26708 -107St ep . Preparati oRQEN

3-(3- C-anophenyl ) - 2. 2- oxi ranedi carponitrile CN CN | 2 CNCNCNI3In a
t hr ee- necked fl GHR ef medi ate %%C](l%. 38 g 9 was di ssolved in
acetonitrile ( ) and—dHF m) ‘at—e0 per at ur e wi-==Vvi gor ous

stirring. Sodiu ypochl orite 183 nL) was a dropwi se, while the pH of

the solution WasC]qai ntai ned b Neen 4.5 and 6 oughout the addition by
addi ng 2N sul furrc acid (20 nmL). Once the addition was conplete, stirring

was continued for 20 mnutes. Ethyl ace was added, and t | ayers were
separated. The aqueous | ayer was extracted mith ethyl acetafe (B x 3 00
m.). The conbi ned org@m'z?ggxtracts Ve @ Wth bri N§e m),

dried with magnesi um dul 5ate, filtered, ahd evaporated i'n vaclE
(

0.
residue was flushe@ylMNouah a pad of sili@HB,)gel eluting with gg;ethyl
acetate in hexane. The ct (SIB) vvgs i kol ated 11.18 g (589 $ atan
solid. 1H NMR TN 300AZ) 7. 83 MR, 78 (1H, O NZ. (2H, m,
4.78 (1H, s). § 15 Step (cl: reparaion
2- Bronp- 2- ( 3- cvasfOnhenvl | aceti c acyd O €N N -CN | 3 6N

991502S7 2 4 S EcR 200% rcrnrs9sns -108 To the epox (13) (S.12 g,
26.2 mmol) in THF (30 nL) was added @8% HBr (4.4 nlL), as# the sol ution was
refluxed for 3 hours. 'The THF was rgNoved in vacugo ang t he residue was

di ssolved in ether (200 nL). The acid is extracted fram eiNser with 1 N NaOH
( 100 nL). The aqueous solution was then acidified with HCl, and the acid

is extracted with ether (2 x 200 . The conbi ned or gani hases were
dried over magnesium sul fate, fil{ter¢d, evaporated in vif;,(j\and dried
f (14) as a b ' H NWVR

under high vacuumto give 4.3 v
(CDQ 3, 300 MHz): b 7.83 (|H,'g'ﬁ), M L m o 8 MR % “9%41( 1 H,

e

m, 5.26 ( 1 H s). S CHy)s GH)s
At O LN & 0N
S s
M o)
M I HN" NH
5 H

The reaction sequence is similar to that described in Scheme 1 except that

2-aminopheny! thiol replaces 2-aminophenol in the initial reaction sequence.

Since some of the compounds of Formula 1 exist as a mixture of

enantiomers, it is often desirable to prepare the optically pure material. In these



10 Sten (dl: Preparation of 2-Bronp-2-(3-cvanoohenvl| acetvl fi
\' ~OCNI4 Br C1 OCNIS To the acid (14) (1.01 g, 4.21 m"ml)QqhSiEFBZDﬁz
di chl or onet hane (12 m) were added oxalyl chloride (1 equiv.) and a

cat al yti cpgyewsabsof DVF (0.1 nl). Bubbling occurred and th@®CTA98R470%
solution was stirred for 1 hour. The solvent was renoved in vacuo to give
(I'S) in quantitative yield as a brow oil. IHNW (CDC13, 300 MHz): b
7.80-7.72 (3H m, 7.592 (1H, m, 5.64 (IH s). 15 2 4 S E P 2002 WO

991 50257 -109 PCTNS98I 26708 Step (e : Preffaration of

O N H Br 6 oy e hg iRyt IR R A AR e btre 10O ) were
added 5 10 o- ambmﬂbd:bpbrybumzaﬁ&ﬁ ahe daeﬁtcbo(i&.ogndmaﬁthmé Jibsraed by
di i sopropyl et hyI am ne 4.11 olution was stirred at

room t enper at urtgamgat wﬁtﬁ@% suchips pg@memé%ld gledémt@awww gobe  and
extracted with seihied syeﬁ@émp(& Suikfle ea&mn;f e sepRineamtionid 6 extracts

were washed with brine (20 aL), dried h magnesi um sul fate, filtered,
and evapo¥ at ed intermediates &ughgsﬁ/-é 0K &P, 4|-d1hm:af2tH tlét—beneosazml-d as a brown oil.

D A benzoxayt n 2 e Pkstaspihirte tnRAEBER Y plonsein (kedR¥iah et My,
benzoxazi none  (drfployide 86% vardkahd abBiiié es (BléthaiVeRe el pot assi um

carbonate (1.40 g, ), and the solution was stirred at room
tenperature f orsmthnsmrnay ’179 emploiyed fasrthengyothesis of @ dpesifitenantiameralnd ext r act ed

with ethyl acet shed
W th brine (2 irigytahd sty EieinbiPARReRaR i BhPBRAnED o Rt
‘evapor at ¢l 2 (ﬂorﬂiﬁﬁhtﬂﬁﬁz:m&%@BSdeEﬂde Lp&RolhEi6AS derivaliVe, as described by

- Koh, J. Org. Chem., 1994,59:4683-4686 and outlined in Scheme 10.




in vacuo. The residue was purified on a silica gel colum el uted w th 2S%
ethyl S acetate in dichloronethane. The product (11) was iso CP‘%BQZ
(46% as a light orange solid. IHNWR (CDO 3, 300 MHz): b 7. 99 (1H ,
7.75 (2H, w’f?99/57 &4 (1H, m, 7.49 (1H m, 7.11-6.97 (3H mMPCTBUSKB.26708, ),
S. 69 (1H, ,&Ft ernative yrocedure for preparation of

2- (3- Cyanophenvl | - 3. 4-di hydro-2H 1.4 benzoxazin-3-one In a simlar manner
to steps (a) through (f) descri bed above, but starting 10 from

3- bronobenzal dehyde, 2-(3-bronophenyl) - 3-64- di hydro-2H 1, 4- benzoxazi n 3-one
may be prepared. Br / ONOHI17 CN/ 11 To a solution of

2- (3- br onophenyl ) - 3, 4- di hydro- 2H 1, 4- ¥ ?Bﬁé i n-3-one 1S 20 (17) (3.00 g,
9.87 mml) in DWW (20 nL) was added Zinc cyanide (0.68 g, S.79 mml) and

t hen tetrakistri phenyl phosphi ne pall adium (0) (0.9 8 nol % . The
degassed sol ution was heated at 100C for S hours,
tenperature, and then treated with water (SO ni).
into ethyl acetate (2 x 100 ni), Blyvashed with brin ), dried over
MyS04, and then purified by siliga gel chromatogr hy, el uant SO% et hyl
acetate in hexane. This prgegss Af{f gQR* t he portd ( 1.866 g, 76%

that was recrystailized f t hanf}l / wateer . 2S 1. 2 ~+SEP
Z002 WD 99150257 -111 5 A ' | SH 10N ed: C, 71 .99; H,
4.03; N, 11.19. Found: C, 59; H, 4.22; N, CT/ US98I 26708

Procedure for preparing net

(. 2-bronp-2-(3-b %nophenyl)acetate. Br Br Br
\'\ HO~ MO O 18 19 To 3-bid €

pphenyl acetic a (10 g, 47 mmol) under
argon was added 10 PBr3 ( 11.2 nL, 118 mol) and Ahe suspension stirred at
roomtenperature for 45 mnutes. Brom ne ( 11. 216 mmol ) was added
dropwi se over 5 mnutes. The m xture was stirrgg 100C for 3 hours and

t hen cool ed. Anhydrous nethanol (35 nmL) was @ddesydropw se over 30 m nutes,
and then the reaction mxture was diluted wi €h ether (400 nL), washed with

5% NaHCO03 (800 ml), brine (200 ni 3 ‘ f MyS04. The mixture
was filtered and concentrated |n_§ug_cu af forld material of sufficient
purity to use directly. 2 4 SEP QOO0 991 5@257 PCTNS98/ 76708 -112

Al ternative urocedure for preuaring 2-(5-brono-2-methoxvnhenvl | -2H

1. 4benzoxazi n-3 4~-one: O Br CN

Use of (R) pantolactone esters affords the (S) diastereomer. In this scheme,

Y is a substituent that may be elaborated to afford an aniline which undergoes
5 intramolecular cyclization to afford the required chiral benzoxazinone. Examples
of such substituents would include a nitro functionality or N-acetyl group.

A further alternative procedure for the generation of chiral benzoxazinone
intermediates is available by application of lactamide derived esters of racemic
alpha-halo carboxylic acids (Devine, Tetrahedron Letts., 1996:2683-2686) as

10 outlined in Scheme 11.



OHI110 111 To 2-brono-2H 1, 4-benzoxazin-3(4lrone (110) (1.40 g, 6.14

nmml es). in 5 nmethylene chloride (20 nL) was added 4-bronpani sol d ﬁ n

tin (1V) chloride. Addition of tin (1V) chloride caused a brf)imgﬁﬁugb i to

form The ngggdzgﬂ was refluxed for 5 hours, diluted w th neCTYSAR6708

chloride (1 m.) and washed with water (2 x 50 nL). After drying over

Magnesi um sul phate the m xture was concentrated until the product (I11)

precipitated (0.S8 g). Concentration of the 10 nother |iquors and

chromat ography on silica gel afforded an-Gdditi onal amount of product (111)

(0.55 g). (APCI Ms) 334 Preparation of -rreﬂoxy-B-(S- o0xo0- 3. 4-di hvdr o- 2H

1. 4- benzoxazi n2-yl | benzenecarbonitril & £ 112 2 ~ S EP 2002 WO

99/ 50257 -113 Pcrius98n670s To a sol ution of 2-(5-brono-2-nethoxyphenyl)-2H

1, 4- benzaxazi n-3(4F~ one (111) (0.90 g, 2.70 les) in DVMF (10 niL) was

added copper (1) cyanide ( 1.3 g, ~ equiv.) an bemxt ure heated at 1600C

for 12 hours. The m xture was cool ed and net hyl eng¢ oride ( 100 nL) and
5( 10 n.) were add e~y hyl ene chl ori de

Bd over MyS04 whi ch saf f orded fihe reguired
Up@R*evapor at iL.Q in vacw;c)\,(kP@u 281 The

aqueous ammoni um hydr oxi de
| ayer was separated and dr
product (112) (0.67 ¢

i nventi on conpounds d nstrat%g f af romi n, 0 factor V
Ila inhibitory acti standard g nl yMenpl oyed by those
skilled in the art. Dgterm nation of Fact Xa 1 G50 and Ki Constants The

ability of conpounds tQ.act as inhibitors @f human factor Xa catalytic
activity is assessed fsNdet ermi nation of t concentration of test
substance that 15 inhibits by 50% (1C50) the ability of hunman factor Xa to
cl eave the chronogenic substrate $S2765 . o

(N- CBz- D- Ar g- L- G y- Thadipsterenselecsivity (of ghis reagtimn is ppedaiand the)produsts argf the 145

pL human fact or i a1 ri i 0 nM
HEPES, 150 mM .65???28&8%&%%&&?”‘5‘#‘3@? %%ﬁg@@%ﬁ%ﬁgpgh%?gﬁhasd@@%@% %st

subst ance5i n DVSO ( 2¢sHoulhibe) notadehatrvhirbicd phe-trickilofifnethyludarginals affordm 20
tenperature. Foll.ow ng preheati to. 37C for 5 mnute to this,.mxture is
hdaea 100 o L sl SRER e ikyafied Sron Beret Pih Bheppkfs Rt Yt So7bs
hydrol ysis is dgbfiefhi@fative niefifody prépasnyg EHigh] béizokatihbrk of at € of change of
the optical density at OD405 nM every 10 seconds for 5 mnutes using a
Ther noMax Ki net heazthiaziggnest(Eomgalptiahedron g, 992334 Bni nat i ons, the assay
condi tions were esseqtdall : 4:&@%- : ; w ng. The
concentration of fac%étﬁé)z ?/\‘;ggﬁgg Nf;%%lﬁ%*&?ﬁ%b@& t gggﬁsgpﬁggée%in?n this
case a fllfor ogeSihem81265 (i.e., S2765 with AMC tag instead of pNA,
California Peptide Research), was over the range of 10 to 500 ~.M The test
conpound and substrate in HBSA buffer were incubated as 30 above, and the
reaction was initiated with enzynme-buffer. The data (steady-state 2 ~ ~
~P 2002 WO 99/50257 PCTNS981 26708 -114 velocity at various concentrations
of the substrate and the inhibitors) of the conpetitive inhibition was

anal yzed using the nethods descri bed by Segel (Enzyne Kinetics, Wley

I ntersci ence Publications, 1993). A non-linear regression program

Kal ei dograph and/or M crosoft Excel, was used to estinmate 5 the kinetic
paranmeters (Km Vm-, and Ki) by use of M chaelis-Mnten and reciprocal

D xon plot fits.




Determ nation of Thronmbin I1C50 and Ki Constants The ability of conpounds to
act as inhibitors of human thronbin catalytic activity is asaf S %By R
determ nati on of that concentration of test substance that 1 jfn% tgﬂﬂg
50% (I CSp)‘g{t;g,smi,l ity of human thronmbin to cl eave the chrorogars9s 26708
Substrate ronozym TH (Tosyl - A y- Pro- Arg- pNA*Ac, Boehringer Mannhein).
Typically, 145 ~ L human thronbin (0.75 nM Enzynme Research Laboratories)
in a HPB buffer {10 mM HEPES, 100 mM NaCl, 0.05% BSA, 0. 1% PEG 8000, pH
7.4) and 5 ~, L of test substance in DVSO {68% final) are incubated for 15 60
m nutes at room tenperature. Foll ow ng prg{ft}e‘PﬁEi to 37C for 5 mnutes, to
this mxture is added 100 ItL of Chronozy g ~ Mfinal) in HPB buffer.
The vel ocity of Chrggozym TH hydr ol ysd')@ni s determ ned at 3@8nloH Neasuri ng
the initial rate of [change of the optiCal density at OD 40% nM every 10
seconds for 5 mn USbong aaThet npk aeti cbM cropl at fadéN. 20 For -
Ki determ nations, assay conditilgngdl were essentral ly Wag’ sane as the
af orenenti oned except for the foll owTig. The concentrationjof thronbin used
was 50 pM and thatBof a fluorogenic Bhromozym TH (i.e., CBFonozym TH with
AMC instead of pNA tag, Novabi ochem) was over the range of 1 tjoc40 ItM The
test conmpound and substrate in HPB buffer were incubated as above, and the
25 reaction was initiated with enzyme-buffer and run at 24C. HKinetic
anal ysis was perfornmed as for factor Xa Ki determ nations. Determ nation of
Trvpsin 1 C50 and KPBTRHst ants. The abgj oty of conpounds to @Bk Gis
inhibitors of hunpiirypsPMecatal ytik aditi iy | sqassessed U et eppienat i on
of that concentr i g tifat «-——=—4—S-E P 2 YWO 9PI 50257

5 nhiBits by 50%%4L250)0the ability of h tiQpsin to
cl eave the chrornogeni c substrate S2R22
(N-Bz-L-lle-L-Au-L-3 y-L-Arg-p-ni trBfani | i de. HCO, Di aPhar n‘&f Typi cal |y,
145 ~tL human trypsin ¢0.5 nMfinal) in 10 mM HEPES, 150 nM NaCl, 0. 1% BSA,
and 5 ~L of the test pubstance in DMSO (2% final) are 5 incubated for 60
m nutes at roomtenpeyature. Follow ng preheating to 37C for 5 mnutes, to
this mxture is adgeg 100 p.L of S2222 in HBSA buBfer (100 ~.Mfinal), and
the velocity of S222 olysis is determ ned atA37C by neasuring the
optical density at OD nM every 10 seconds o @. m nutes using a
Ther noMax Ki neti @8 €ropl at e Reader. 10 far-i MBtenni nations, the assay
conditi ons were essentj&Mey the—same as ppnti oned except that the
reaction was ini wi th enzynme- buf fer”amd” rdn"at 24C using a substrate
range of 10 to Kinetic anal ysis wasHperfor med as for factor Xa Ki
determ nations. [ ation of Tissue Factor/Factor Vila I C50 15 The
ability of conpgunds to act as inhibitors of the catalytic activity of
human ti ssue fagfeBtaIfactor Vlla conplex is assessed by determ nation of
that concentration ofhd gginyahebRite@disinel Didtichor Bule fibSnd ouali | i ty
of a conpl ex of human reconbi nant tissue factor/factor Vila to cleave the
chr onogenix sub¥hichtinthembeve seepario ivla hengylptherpvith forexannie polssioH, Aneri can

20 Di agnosti ca) Lcal ly. e . @ﬁp{
Laboratories) i garli%%h %tséémpgqugbrdnp%ﬁ?gg@gﬁgﬁﬁlhﬁ% J)?E&?%%gﬁﬁ iﬁgl

each} with 95 ~gthamedconbi nant human tissue factor (American Diagnostics) in
a nodi fied HBSA buffer (I O nM Hepes, ~ nM Cad 2, 0.1% BSA, pH 8.0). Then 5
~L of the test substance in DMSO (2% final) is added and i ncubated for 60
m nutes at roomSp bt enperature. Foll owi ng preheating to 37C for 5 m nutes,

to this mxture ,is.added 100 ~, f, Spectrozyme Vila (50Q. ~tMfipal) in
modi 1160 HESA, - ARRINPRaT curni oyhie deRrr G ERen s Snfrdiediage danp Bddn

deter mi nefh at 37fa Bilveéne Ak dsHhethdiR]1.ORGS &ilisiSkRiasthhtthidipratessehOfsdhd every 10
seconds over 5 mnutes using a ThernoMax Kinetic M cropl ate Reader. 2 ~s -
~ ~~ 2002 WO 99psforemed.in awassymetric mames By useel anyrane obthsifallgvipg gerssal
PCT1US98/ 26708 Thi e r ik b t 0 f the
invention to i n&%?%ﬂgig%h&éhglﬁ&%;b¢%§%L ?Egg’g 7? L‘I%oslg(;qu%(;&ﬁn%ﬁ'ée%i ;égﬁ@g ly
conpri sing of hEffenbdrger; Bet Alg, Tehuhsirok defr 4990581 (TpA249. §Orymitvidasphol i pi d

noi ety) and thereby 5 the subseque e 0 rothromhin to yield

t hrombi n. For dé?‘g{’rﬁ-ﬁh p&ﬁ*ealrqu’c@g’g(&hgifQ%CI%@%- ?r}ﬁtfé‘aliﬁ’l(rﬁbal"‘]

i nventi onys PTaseaeiiemi 1990 V85 18X _ppg-(Biegybi n activity. PTase

reacti on was perf'gr med in 1041t L ggﬁ)&@gture( Z-ont ai ni ng PTase (20 ~-M PCPS
(Avanti Polar Lipids follow ng a procedure nodified from 10 Barenhol z et

al ., Biochem stry, 1977;16:2806-2810) in a 30:70 ratio, 2.5 nM human factor
Va (Enzyne Research Laboratories) and 2.5 pM human factor Xa (Enzyne

Research Laboratories) in nodified HEPES buffer (10 mM Hepes, 1SO nM NaCl,
0. 1% PEG 8000, 0.05%BSA, 2.5 nM Cadl 2, pH 7.4), 3 pM human prothrombin

-~ ~ I e N 1 N 1 T o Ar- 21 b




change at 37C in OD40g nMfor 5 mnutes at 10 second interval Si a
ThernoMax Kinetic Mcroplate Reader. Exanple 5 in this assay 22 SEPCBQUZf
0. 00017 uM Determ nation of Prothronmbin Time (PTI 25 Rat, rabbit, dog, and
human bl og dofsgisrcal |y 1.8 nL) was col |l ected and added to ®PCIAIHISRE708 t r at e
solution (3.8% to afford a 1:10 dilution. After centrifugation {2000 g for
10 mnutes), the bl ood plasna was stored at -70C to OC. Conventi onal
prothronbin tinme (PT) tests were carried out in the presence of various
concentrations of test conpound and the cbhcentration of test conpound 30

required to do ] tin I the test
conmpound L@ E‘BE“?S&%%MSE@“%@M%9&§% ‘%?b gb“ﬁt L vol une of
varyi ng concenme&hpmylbﬂtahetet{hélqmm{) mowmyumhm 'n{nammuoo ~tL

vol une) were |ncubat ed at. 37C fo hen tissue

t hr onbopl ast i n Hagpgten, K.,J ‘Néb’pf‘ﬁét’ iqli’émfll%ﬁa 3&5715}350&}1"%?‘6:&5?166%% with

cal ci um was added Fibrin formation and the tine required for a clot to
formwere 5 determ ned using an automated ST4 C ot Detection Systemin
duplicate. In an ex-vivo nodification of this assay, drug was adm nistered
intravenoysly ojeqifcally to a group of rats or rabbits. At various tines

bl ood sanpl es were col | ected, and the PT coagul ati on assay as descri bed
above were perforne&onya'smczfrth@)’dmmmti&mlrgtou.ﬁttaamcﬂtyrhtstel‘rismtﬂibyi ¢ Model
In vivo neasure nts of . a |thr L.C act formed according to
the procedure d&f ‘%ﬁie‘? ea Q‘é‘f’mo%h “ﬂé‘gl]&gfg %c B &‘i‘d""“éﬁ‘éﬁl y, the
versa cava was riethéfofdAdaitioh af Matr mealrsﬁdxmbﬁvdﬂsmmmadme%ﬁwéreaﬁr wer e

| oosely | ocat ed around the inferior versa cava. These sutures were

ti ghtened after %I?ﬁ!@{ 15 adm nistration to i nduce stasis within the |igated
portion of the versa cava. After ari appropriate tine, the thrombus was

i sol ated and wei ghed. The effect of varying drug concentrations

admi ni st ¥ ed i M¥RSenous! y or orally on thronbus nass reflect ed
antithronbotic acti edure of
Smth et al., Br. \b)&gat“ﬁ{aéfﬁrﬁa%%#ﬁ/&198§%% %&?g{ggm e le t Jj ugul ar and
right carotid ammd;sx;zg\agm; sm&mwdlyhnhlondmmd ditnetlxylsnlfemdmr byweiatihg wishit ai ns
silk threads or gﬁed cottsogv é rhhen l| nserteﬂ.‘Y\ln H annects the two
cannul at ed vessrg TR 4 50Lvegh 2yeh a8 IRIpHE O yieg&hloRife: s cl osed,
and the thronbus that forms on the foreign surface in the shunt is renoved
after a period §{L lee Clot weight then reflects 25 antithronbotic
activity. Arter?® “Thronbosis Mbdel Fed 3Induced Carotid Arterial |niurv
Model ThasFeC 3 i nduChiealiredustign dhe ketocastenis héseerchewdwnhaaécmcmagcmduced

37405 P 2002 VB TREORAoTRRer et & Piieopk BB Rk RSB R Wog0.

60: 269- 280 and gecher WA et al., J. Pharmacol ogy and Experl ment al

Ther apeutics, 1993; 267:1237-1242. Mal e, Sprague-Dawl ey rats (375-410 Q)
were anesthetized with urethane (1500 nglkg ip). Aninmals were laid on a 37C
heating pad. Thstep&rotid artery was 5 exposed through a mdline cervical
incision. Careful blunt dissectign was used to isolate the vessel fromthe

carotid sheath. Usi nf Missunepe coynliag seactipy isthen parformed emthis chynab@cahel f i ci ent

Cnder neath i1 ArpymEE BaencPloF ESS Iy AR i) SRS CherE it o

one of the pi ecés othfer alklamodisartioxykate partddriphenyiphosphineds aisoldremtesdchogs t opi cal
ethylacetate at a low temperature such as - 40 °C.

Step g:

25 Reduction of the nitro group is best achieved with neutral Raney Nickel
and a hydrogen atmosphere in a solvent such as methanol. It is important that the
solution does not become basic since a reduction in enantiomeric excess may be

observed.



10 application on the carotid artery above the tenperature pnob f |1
disc (3 mmdia.) of Whatman No. 1 filter paper previously dlg%$gﬁzm

solution of Fed 3. The incision area was covered with alum numfoil in
order to pwowwse2st he FeC 3 from degradation by |ight. The VRCEHUS98/26708
tenperature was nonitored for 60 mnutes after application of Fed 3 as an

I ndi cation of blood flow. Vessel 15 tenperature changes were recorded on a
t herm stor (Col e-Pal mrer Model 08533-41 ). The tinme between the Fed 3
application and the time at which the vesffel tenperature decreased abruptly
(>2.4C) was recorded | old shift
I n mean occl usi on tlﬁeglﬁf%% E,’ftggglfcg?rg?@CH%'?%FMQ?H@%B&%“n&qﬁolI' occl usi on

i n drug treat edcibility eainhibit\thectachlyric atinity offabuorrﬁ(at@hmh@d demonstrated i thet or
conmpounds were given an_|V bol us foll Qqwed i medi ately by an
1V i nf usi on (5@§sag/q§§s3§a Gwap?%f)é&cmsm nvenzloar@ﬁapm dyier as150252 -

- /
it b, @M R T PR o isiReTh gupfon ity 150 1 6o

31 Dincth§ltet rlé)ﬁydddn_hn(aszswtqo@mmlwﬂhﬂnmblm d*ssqmauoyﬁlcosstmdiafm hydr o- 2H
1, 4benzot hi azi n- 2-yl ) benz arboximdg ~H3 m d sérgExa | e Sa l_ng %HZ

3- (4-5-[ (2R, 65-8VeLCompg .8 CHFPIQEEDIS PT BOTORETE 'FPZE%}T awpuld be; | _
pyri di nyl ] penty

benunecar boxi mdcz?gé&m sgh&mﬂlcwgﬁﬁiﬁe&%ﬁ?&mgﬁzﬁ géfl:(%gh%%&%m 6- 1.03

0. 383<91 goﬁ 59 MZN Icmfltlt)lat ofahe/ehzyme mspeztlo;(hgpa}mtgcadbfl qepeanmdr'anls a?ay ~d "
0XO0- i hydr o oxa - roxybenzenecar b, oxi.m dam de
xamle 5 9‘5“@8%@9“’3?&6’0“1%6&92%%“ Qf f‘ﬂﬁ‘“@%’z %@ & et rahydrol
(21~ pyridi nyI | aidtirginbetivaetivity} - di hydro 2N 1, benzoxa2| n-2yl). 4

hydr oxybenzenecar b oxi m dam de % npl e 6) Bi ol ogi_cal Data of Exarrpl es 2
and 5 2 4 S ~ P Qo2scEernowds o éynfessgﬂevwoewdae&vﬁﬁaw QS’?S“H!W I'n

Vitro Dl uted BLQihs 6niivive bs 'ﬁ?ﬁ%@g@?f%m abliGatfohVAgd ford 2 and 5

on dPT were eval uated using pool ed asma fromrabbits, human

vol unt eers. Botfwriaesssucinesds fmmd antubatgl \uﬁum;ﬁe:mmwalmhum@mtmwm
di spl ayed a si e |nr | a | asma,
hovvel?ve?/ Exanpl e Inatllgé lﬁgnt}?@%ay %0 ign&%(%ﬁ%}'@a >§u°§‘pt§¥°g§t!’|°§a‘flgl y one

order of 16agni t ¢cooteuitsTTe tlﬂﬁ)émi?tﬁerdbhipbﬂﬁdsvdﬁﬂﬁﬂmcauﬁﬁtiaﬁbé pregarpd @b ongat i on of
Iasna 8 .and 1.2

dPT for Exanple nd, 5 1 and Q.97 pM.jn rabb
~Min dog pl asnf¥ ogiaﬂ R injjotonid ka oppuilendifyent gad added i

an amount sufﬁcxent to maintain blood in an anticoagulated state.

The therapeutic agents of the present invention may be administered alone

or in combination with pharmaceutically acceptable carriers. The proportion of

20 each carrier is determined by the solubility and chemical nature of the compound,
the route of administration, and standard pharmaceutical practice. For example,
the compounds may be injected parenterally; this being intramuscularly,
intravenously, or subcutaneously. For parenteral administration, the compound
may be used in the form of sterile solutions containing other solutes, for example,

25 sufficient saline or glucose to make the solution isotonic. The compounds may be
administered orally in the form of tablets, capsules, or granules containing suitable
excipients such as starch, lactose, white sugar and the like. The compounds may
also be administered sublingually in the form of troches or lozenges in which each
active ingredient is mixed with sugar or corn syrups, flavoring agents, and dyes,

30 and then dehydrated sufficiently to make the mixture suitable for pressing into

solid form. The compounds may be administered orally in the form of solutions



WO 99150257 2 4 S E P 200 PCTNS98/ 26708 -121 In Vitro Diluted Prothronbin
Time (dPT) Assa 5 10 15 2X5X10XRabbi t DX- 9065a (1tM 1.421. 896. 8@4&%9 ?gﬂ%
(1t M 0. 331.12. 4Exanpl e 5 (pM 0. 440.971. 86 Dog DX-9065a (pM 2.5 5I. :
Exanpl e 2 vwotobso8757 1.8 4.9 Exanple 5 (pM 0.84 1.2 1.81 HREEHSIBRMIG5a
(pM 0.06 0.53 1.3 Exanple 2 (1tM 0.17 0.53 1.2 Exanple 5 (p,M 0.0069
0.063 0.157 The data is the concentrations that cause 2-, 5-, and 10-fold
prol ongati on of baseline values of dPT. DX-9065a is a reference factor Xa

i nhibitor The effects of Exanple 2 on thréhbosis and henpstasis has been
studied in a rabbit veng-venous. shum el of thronbosks. |n that, nodel, a
pl astic shunt mﬁ‘éhni?iﬁg‘é scogoﬁéﬂd/bﬁﬁ%‘g?&'%?' °&§*‘1’WP o nal vena
cava and t hr onbggnthe femabeat 3% % 95% bl veidhy Bf arlindedtioa@dhipamd:ondi tions. The
end points of the experinent are the time to occlusion (TTO and thronbus

wei ght. Exanpl e 2 wabheAmaunt elinvention sesppeung;ta be ytilizedito prgventanddreay ngl e

bol us fol |l owed : | i TR have been
tested in a tot yorg%%?@?g%tﬁ%ﬁ%g?%&%ﬁn ea@%%?ﬁ%ﬁ&@%ﬁﬁgf kg + 1

~. g/ kgl m 5, 60 papdiipn-withopt cpukigg mhavcematde Side effédig Suckleffeptivg/amonnts Wilhnpl e 2
dose- dependent | rol on the tinme t clusion and, reduced the t
thronbus.wei oht be ARG O BEK e Bhond sB e i @Bt E 3By THhgREre o
5.4 m nutes undgiout POT /K & PRENidiardwill de@Bmite the’predsd@dtup €61 the bleséh®

occl usive thromgus formation during the 120-m nute test period in out of

4
5 ani mal s. The Hermpeuticagpnts whishgll st ftabledDpsages wey yary witigthe noge 3 ¢

7.8 ng in that . i S o1 W) TT, TT,
PT, and bl eedi ngfwﬁn%ls%%g%aﬂ% 1pa§§cuia?%%xhb&gﬁ?hg§je§ ?’o?dg,qt%rnéggg% el y. In
cont r ast, 10t her e magvaryovithythe pamgjotlar patiestamder thetméXET in all 3 groups. The

f oregoi ng bi ol ogi cal ..},est.s have heen ysed to.establish the co unds of
this invention are ugé’Fﬁp‘echP‘PﬁF‘é‘%ﬁt H’@‘“%fﬁ’ifdlofaé t?b‘?@gﬁrlﬂuﬁﬁtﬁéﬂt%? ®di sorders,
for exanple venaétﬁletagé:ﬁmg\gpsoang%s&?\mwtot bR W samel difeRNRORBSRRIItH 5
arterial 2 4 S EP 2p02 WD 99150757 PCTNS98/ 26708 -122 enbolism coronary
and cerebral ar s@plies quantity, give parente@llbbr al  enbol i sm ki dney enbol i sm

pul nonary enbol i sm & cPEssfs?ﬁfﬁnG&@{?gﬁi}ig;ﬁ%reérﬂs%hﬁ inVER{on! h{%%lld%lﬁ adn-©

angi na, and cerebral I nfarction, stro osclerosis. The conpounds of
t he preselt invdmitingexsmpledef swbhifadtertXa ipbibitoryenypounds &e providedaTheon wit h

one or nore thergpeutic agents, These i.nclpyde. for exanpl. t.her.
anti coagul ant, 5‘@@%?%? s, %ﬁ'COstg’tsgP‘él? ‘\Oﬁﬁel %qnf%ﬁ?eajégg ‘@cﬂﬁi l'%&'f'%g}eude
non steroidal amptesertiMveRoR variationd prekently kabwa or Ritqrideveélopdd) whichivaduld bapr oxen

sodi um indonethacin, piroxicamand ticlopidine, thronbin inhjbjitors such
as argatroban, &MBIHhe BRView, skitled inthe gt ang copsidersdiofall withindhe,sa9BF vt i ¢

or fibrinolytic  AgRprerkinverfion %dé&&%ﬁ%eﬂi&%?%&?e%ﬁ@h&i as dffitki nase
or streptokinase, and GP IIl1b-1l1a antagoni sts. The conpounds are thus well
sui ted t 029 or nulpmEsesinvetionarn spmthesined A8iRg APRMCARENb preparatiueritapsantor t he

[ d j .- | ' f h
I Tustrate typi Seor el e SR R Tlelin Mion TR MAHBIRAER, | 011 071 )

| ngr edi ent Anpuntsgnthesis,) mtlile provitingid sev indB@iQuenpatidnation ferthe aversll syitisasisoni ¢
al i ne1000 nL The above in dients are.m xed _ and di ssolved jn,th ali ne
o IV aam i st L eRB o mpousd, BRI s AbEC o e 4% Intepedis rvalved i Be s o)

t hronbosi s. synthesis as well as the resulting anti-thrombotic compounds of the present

o

25 invention follow.

EXAMPLES

In general, evaporation of reaction mixtures were carried out by rotary
evaporation in vacuo at room temperature 18°C to 25°C or at elevated
temperatures up to 50°C. Chromatography, preferably by medium pressure liquid

30 chromatography, were generally performed on Merck Kieselgel. Reverse phase



2 ~r S E P 200g WD 9915d257 -123 Fornul ation 2 PCTNS98/ 26708

I ngr edi ent Amount conpound of Fornul as 1-8100 ngcel | ul ose, 24 SEP 2002
m crocrystal | i ne4d00 nygstearic acid5 ngsilicon di oxi del0 ngsugar,

conf ect i onyg 909257y The i ngredients are bl ended to uniform tRCEUSPSREHSsed
into a tablet that is well suited for oral admnistration to a human for
preventing, for exanple, cerebral infarction. 5 Formulation 3

| ngr edi ent Anount conpound of Formul as 1-8200 ngstarch, dried250 ngnmagnesi um
stearatel0 ng The ingr edi ents are conbi ne’lJD-and mlled to afford rrat erial

T oS AR AR L, LR
W ./ Wt . compoungom mﬁﬂl& Wastferfbridd on Eetmlvaa@p%u@mca é&@ﬂﬁoﬁﬁgb gRkit ene

gl ycol 400024.5 10 The ingredients are conbihed via nelting and then poured
into nol ds contemtmnngwatesarqucstwmmqgmmngOz%»trsﬂ@rqraczwaommmel%? -128 -

|80 1oy opel | SO SE oyt B84 PhYeRbes ¥R Shec AR A Bt 7

ol eic aci sif Wi t hgﬁdﬁaerﬁmmhéxaﬁsxgﬁgen-mtu:teurneemdﬁcadwtr% g%t y ngargfxl 1 A
container fitted with a netering, device

conpound accor ¢higctenzedang their purity was ylﬁnelpgsasse\sse.db PLC opthimlayer; g or

st ereoi somers Q 0&% tically acceptable salt fornms or prodrugs

t hereof, wherein % k% g am di no) phenyl, (3-hydroxy)phenyl,

[ 3- hydr oxyI am no(i m no) net hyl ] phenyl, (3-hydrazino(im no)nethyl]-phenyl,
(3-am nonet hyl ) phenyl, (3-am no) phenqu]xﬂﬁ pigtihy!l am no) phenyl,

( 3-di net hyl am no) phenyl (5-am di no- 2- hy roxy) phenyl

(5 an di no- 2- nel:$ G 3 1heptalivdio 4 s il
(1-am di Hg)pyrro (45bam dinoyt hi en-2-yl, (5-am dino)furan-2-yl,
(5-am di = 1, 3- oxazol 5-yl, 1H pyrzol o-5-yl,
t et rahydr o- 1H pyrazol - 3 yI (1-am dino)tetrahydro- 1prrazo| 3-yl,

(2-am di no) - 1H-q4104 82 Ples DacétRredm di no)
1H i m dazol - 2-yT, -a y
(4-am no) pyridin-3yl, (4-dimnmethylam no)py~ridin-3-yl,

(6-am no) pyridin-2-yl, (6-amdino)pyridin-2-yl, (2-am no) pmq’)éﬁ;p;-4-yl :
(2-am dino) pyridin-4-yl, (2-andino)pyrimdin-4-yl, 3

(2-arnino)pyrimdin-4-yl, Hymi di n-2-yl,
(4-am no)-pyrimdin-2-yl, ho) pyrazi n-2-vyl, o) pB¥ azi n- 2-yl ,
(4-amdino)-1,3,5-tr|a2|n , 8)

H,CO H,CO

To methyl 4-methoxyphenylacetate (1) (5.0 g, 27.7 mmol) in carbon
tetrachloride was added N-bromosuccinimide (5.92 g, 33.3 mmol) and VAZO52

15 (152 mg, 0.612 mmol). The reaction mixture was stirred and heated at reflux for

3 hours. |H NMR indicated complete bromination of the starting material. The
mixture was cooled in an ice-bath. The precipitate was filtered and washed with
carbon tetrachloride. The filtrate was evaporated in vacuo to give (2) as a brown

oil in quantitative yield, and sufficiently pure for subsequent reactions.
20 1H NMR (CDCl3, 400 MHz): 6 7.44 (2H, d, J=6.84 Hz), 6.84 (2H, d, J=6.71 Hz),
5.31 (1H, s), 3.77 (3H, s), 3.75 (3H, s).



(4-amno)-1,3,5-triazin-2-yl, (3-amdino)-1,2,4-triazin-5-y
(3-.amino)-1,2,4-triazin-5-yl, ( 1-ami dino)piperid-3-yl met hyI 24 SEP Zggz
1-am di no) - pyrrolid-3-ylnethyl, (5-amdino)-thien-2 ylnethyl, ~+ S
2pp~ - 126v¢ B9/sea5i no) f ur an- 2-y| met hyl , (5-anmi di no~xazol - 2- W?ﬁﬁﬁ"“s
(2-am di no)i m dazol -5-yl net hyl , (5-am d| no) i m dazol - 2-yl net hyl ,

(6-am di no) pyridin-2-ylmethyl, (6-am no)pyridin-2-ylmetityl,

(2-am dino) pyrimdin-4-ylmethyl, (2-am no)pyrindin-4-ylnethyl,

(4-am di no) pyrimdin-2 yl nethyl, (4 amni no-)hbyrl m d| n-2-yl met hyl ,

(6-am di no) pyragzi n-2-yl hI ) ) _ th

3-am nocycl ohex3 2l ity i AT ITOE e T-OTe rEETT

3-am di nocycl ohexyl rret hyI 3-am nocycl opentyl 3-am di nocycl opentyl and
3-am nocycl opentyl net hyl, and 3- nocycl opentyl met hyl ; (ﬁg is Br, I,
C2H5, H, O, F, SH, SMme, CF3, 2 H,  C02Me, CNM

C(--NH) NHNH2, C(-0)NH2, CH20H,
O CH2) 2CO2H, Q( CH2) 3C02H,
OCH2( 1Ht et razol - 5-yl), But yl , NMe2, NHPh) HC( ¥O) Me,
NHC( =O) c- Hexyl ) NH xyl, NHC(=0 P 03)

NHS( =O~cHexyl , NHS(= CH2c- Hexyl , NHS(=0) 2 nd NHS( O)ZCHZPh Rg is
(CH2}5, (CH2)4, (CH2}6, CH2@(=0 NHCH2CH2, CH2CH~NHC( O}CI412, (CH2) 2NH( CH2) 2,
(CH2) 20(CH2) 2 CoH4, CH2CeH4, CoeHACH2, C6H 10, CH2C6H | p, C6H 1 pCH2, CSHg,
CH2CSHg, CSHgCH2, and CH2CH=CHCH2CH2; and R10 is 2, 6-di et hyl pi peri di nyl,
2,2,6,6-tetramet hyl -Td 35(7.98 QfQ?%nﬁﬂkﬁ) inDRES0 @Oﬂﬂ. was added o-nitrophenol

2,2,6, 6- tetranethyl pi peri di ny 2- car boxy) pi peri

(3 car boxy) pi p B!“h%lt (7(32. a;ééémyb.&qteaﬂmmxmsw ﬁﬁfﬁw pPfefardi nyl

4- hydr ox i
(2l mot hyl am rehiR The iashifh BXOHes coulbt, i Bh ol Rl S8 Ribea ity . 1
p| peridi nyl, (4ethyllapmx3 s0300- mLpeme domabined oZzapitaryratpwprerwathed with
5-di net hyI pyrrol [ d| nyI yrrolidinyl, (2-carboxy)pyrrolidinyl|
(3 N acet yl - dio ried; with magnesium salfas, filtsiededndyevaporated in vacuo.

(2, 5-bi s-met hOXYH@kBMJHQTvﬁé’grradddé{‘:}’h.lglxpcaz%é]wfuﬁﬁmy 8%ith BB dé?ﬁgh% in

2- hydr oxynet hyl - S- net I i sopropyl am no, am no,
met hyl ami no, 1- rlhap&ﬁuhy@wamolmm%g(ﬁ%)as@c&armemiyhgmd 1H

d R | h .
5 ot et i D RIR YEDC, AOBNEES DA SS (D o a4 G -1 (B
2, 5-di t hyl t et A d di to d 1
whorein RY] se(%?%ﬂi@ﬁﬁ SRR 9 §°”R°33np§ﬁﬁ3ra228rd?ng o

Claiml wherein Rg is H 4. A conpound according to Clalml rwherein Rg is

Brl, NH(CHR) ZCO2H,

26d|nethylp|p ' T ' ] Rg is
H Rg is (CH2) S3-oaed Rlp |s 2 6- di met hyI pi perldl nyI A conpound accordi ng
to daim1l wherein Rg is H, Rgls(CH2)$ and Ripis
2,5-dimethyl pyrrolidinyl. 8 A conpound which is:

3-(4-5-[ (2R, 6S~-2, 6-di rretE{Itetdahydro 1 (2F~-pyridinyl]p
3, 4-di hydro-2H 1, 4- benz o , 4 et hoxybenzenecar

e

(2F~ pyri di nyI ] pentyl v R 0- 2F
1, 4- benzot hi azi n-2-yl) Inecar boxi[m dani de; SEP, 128
4-5-[ (2R, 6S} - 2, 6- [ t rahydr oNb.(2H) - pyri yl gentgﬁ 2-(3

hydr oxyphenyl ) - 2 benzothlaaln 3( - one;

3-(4-5-[ (2R, 65- 2, 6- Drrethylteltrahydro 1 (21~-pyridinyl]pengyl-3-o0x0
3, 4-di hydro-2X 1, 4- benzot hi azi n- 2-yl ) - N hydroxybenzenecar boxi m dam de;
3-(4-5-[ (2R 6S)-2,6-Di net hyl tetrahydro-1 (2Fn-pyridi nyl ] pentyl - 3- oxo

3, 4-dihydpg 2H 1, 4- bepgobiuaik Bk ¥)k2.88 1Y 0B WHRA 40 RFAS RKFoda R aley
nickel (1 g) in THF (50 mL) and methanol (50 mL) for 23 hours at room
temperature. The mixture was filtered and the filter pad washed with methanol
and THF. The combined filtrate and washings were evaporated in vacuo to give

the benzoxazinone (5) as an orange solid in quantitative yield.



3-(4-5-)(28,6S)-2,6-Di nethyltetrahydro-1 (21~-pyridinyl]pent ylz? ?} gﬁp
3, 4-di hydro- 2Fl 1, 4-benzot hi azi n-2 yl)benzenecar boxi m dohydr azr 2002
2- [ 3- (Ami nonet hyl )phenyl] 4-5-[ (2R, 6S~- 2, 6-di net hyl tetrahydro-1 g

pyri di nyl voeswspts72H 1, 4- benzot hi azi n- 3( 4H~one: PCT/US98/26708

2- ( 3- Am nophenyl ) - 4- 5- [ (2R, 6S~2, 6-di net hyl tetrahydro-1 (21~
pyridinyl]pentyl-2H 1, 4- benzot hi azi n- 3(4H) - one;

4-5-[ (2R, 6S~-2,6-Di net hyltetrahydro- 1 (2] ~-pyridinyl]pentyl-2-(3

met hyl am no) phenyl ]-2H 1, 4- benzot hi azi n-?ﬁ - one,

7D L O SRR 3 S 2?&16%‘1/3%9 o FRIAHS) Poc-6(75 ™

t

3-
y 4-5-[ (2R, GS)qﬁZlg%’enzo{l%y tgtﬁ Md 0-1 (21~-pyridinyl]pentyl-3-o0xo
4-

[
”
(
, 4- di hydr o- 2H 2i -4 hydroxybenzenecar boxi m dam de;
(4-5-[ (2R, 6S)-2, 6- D| rrethyltetrahydro 1 (21~-pyr|d| nyI]pentyI 3- oxo
4- di hydr o- 2H 4 . , J )
pyri di necar boxi*e 5 ' Pyt o
(21~-pyridinyl ]3zen %en@o :Boﬁb di hydro 2H 1 4- benzot h| azin- 2 yI ) 1
pyrrolidi necarboxi mdam de; 5-(4-5-[(2R 6S )-2,6-D nethyltetr~ahydro-1
(21 ~- pyridi nyl ] pentyl - 3-o0xo 3, 4-di hydro-2H 1, 4- benzot hi azi n-2-yl)-2
t hi ophenecar boxi m dam de; 5-(4-5-] i
(2H) - pyri di nyl ] pentyl - 3- oxo e
1, 4- benzot hi azi n- 2-yl - fur
2{4 S-[{2R 6S~- 2.8 i
(21~-pyridinyl]pe 3-0 03 4- di hydro-’Z'FT
1, 4- benzot hi azi n- 2 B=~xazol e-5 carboxim ;
5-(4-5-[ (2R 6S~-2, 6-Di hyl tetrahydro-1 (2H)-pyri di nyl ] pentyl - 3-oxo
3, 4-di hydro-2H 1, 4- benzot hi azi n-2-yl ) -1, 3- oxazol e- 2\car boxi m dam de;
4-S-[ (2R, 6S')-2,6-Dinethyl&etrahydro-1 (2H)-pyridinyl]pentyé-2-( 1 H
pyrazol -5-yl)-2H i, 4- benzot hi azi n- 3( 4f - one;
5-(4-5-[(2R~,6S )-2,6-Di nethyl tetrahydro-1 (21~-pyri gh nyl ] pentyl - 3- oxo
3, 4-di hydro-2H 1, 4- benzot hi azi n-2-yl )-1 pyrazol i di n§car boxi m dam de;
4-(4-5-[(2R 6S~-2,6-Dinmethyl tetrahydro-1 (2H)-pyridi gyl ] pentyl - 3-o0xo
3, 4-di hydro-2H 1, 4- benzot hi azi n-2-yl )-1H i m dazol e- 2car boxi m dam de;
2-(2-Amno-1 Hi m'dazol 4-yl)-4-S-[ (2R 6S~-2,6-di met hyl tetrahydro 1

?. 1~-pyridi nyl ent @i
(2- (4- 5 3[/( OR, 6é~]- 2, 6- iﬁh&T §§%3§?%f? ’? 29%{ DYT ﬁg‘?n%ﬁ (Ll pas,added
3, 4-di hydr o- 2X élqd«imhhydmdek(l)etﬂ ;- 10.82 tmbl), and tha zclhderSwasstiyredian @fdhfode;
15 minutes until bubbling stopped. To this solution was added

(
2-
P
3-
3
3-
3,4

1,5-dibromopentane (8.66 g, 37.7 mmol), and the solution was stirred at 70°C for
10 additional S hours. The solution was cooled, diluted with water, and extracted

with ethyl acetate (5 x 200 mL). The combined organic extracts were washed with

brine (2 X 100 mL), dried with magnesium sulfate, filtered, and evaporated

in vacuo. The residue was purified on a silica gel column eluted with 20% ethyl

acetate in hexane. The product (6) was isolated 1.85 g (48%) as a yellow oil.

15 HNMR (CDCl3, 300 MHz): 8 7.26 (2H, d, J=4.49 Hz), 7.03-6.96 (4H, m), 6.84

(2H, d, J=6.68 Hz), 5.64 (1H, s), 4.12 (2H, m), 3.80 (3H, s), 3.40 (2H, m),
1.96-1.87 (2H, m), 1.75-1.68 (2H, m), 1.61-1.51 (2H, m).



2- (5- Am no-1H i m dazol - 2-yl )-4-5[ (2R, 6S y-2, 6-di net hyl t et raherj? SEP 2002
1(2H) - pyri di nyl ] pentyl - 2H 1, 4- benzot hi azi n- 3(4H) - one;
4-5-[ (2R, 6-2, 6-Di net hyl tetrahydro-1 (2l ~-pyridinyl]pentyl-2-(3

pyri di nyl )wdbé/smsv benzot hi azi n- 3(4H) - one; PCT/US98/26708
2- (4- Am no- 3- pyri di nyI )-4-5-[ (2R, 6S~- 2, 6-di net hyl tetrahydro-1 (2H-
pyridinyl ] pentyl - 1, 4- benzot hi azi n- 3(4H) - one;

2-[4-(Di et hyl am no) 3pyr| di nyl]-4-5-[(2R, 6, S~- 2, 6-di net hyl t et rahydro
1(2H) - pyri di nyl ] pentyl - 2H 1, 4- benzot hi azr'ﬁi-3(4F1) one;

pyri di nyl ] pent *

6- (4-5-[ (2R 65-2(46mBiht B Aadi 0—21:{-2 azifi3aae] pent yl - 3- oxo

3, 4-di hydro-2Fi 1, 4-benzot hiazin-2-yl)-2 pyridi necarboxi m dam de; 2 4 SF~
2002 - 130

2- (2- Am no-4-pyridi nyl ~4-S- |
pyridi nyl ] pentyl -2H 1, 4- benz

QH? di met hyl t et rahydr g 1( 20 H,y
4

H) one; @

4-(4-S-[ (2R 6S~-2, 6, Di mgt hylL} hydr 0- 1 (21~_pyriginy yl - 3- oxo
3, 4-.di hydro-2H 1, yhzotfhi n-2-yl)-2 pyri@ nggar byxi n~dam de;
4-(4-5-[ (2R, 65')-rret Itetrahydro i (2Id| | ] pentyl - 3- oxo0
3, 4-di hydro-2H 1, 2%en2at it &2i n- 2-y1 ) 7T i m BRNEC! m dani de;

2-(2-Am no-4-pyrimdiny])-~4-S-[ (2R, 65-2, 6-di net hylgtetrahydro-1 (21~
pyridinyl ] pentyl-2H 1, 4-\genzot hi azi n- 3(4I - one,

2-(4-S-[(28,6S)-2,6-D nefhyl gctrahydm 1 (21~-pyridi gl ] pent yJ, - 3- 0x0
3, 4-di hydro-2H 1, 4- benzothi azi n-2-yl)-4 pyri m di necaboxi m dam de;
2-(4- Am no- 2-pyrimdinyl )24-S-[ (2R, 6S~- 2, 6-di net hyl t gt rahydro-1 (2Hr
pyridinyl]pentyl-2H 1, 4-\oenzot hi azi n- 3(41 - oney.c CH

6- (4-S-[ (2R, 6S) -2, 6-Di netBryl t et rahydro-1 (21~- Byr dj en%yl - 3- 0x0
3, 4-di hydro-2H 1, 4- benzot hi azi n-2-yl ) -2 pytazi necafboxijm dam de;

2- (6- Am no- 2- pyr azi nyl ~4-S-[ (2R, 6S~- 2, 6-di net hyl t el ahydro-1 (21~
pyridi nyl ] pentyl -2H 1, 4- benzot hi azi n- 3(4~- one,

4-(4-S-[ (2R, 6S}- 2, 6- D net hyl tet rahydro-1 (21~-pyridinyl]pentyl -3-o0x0

3, 4-di hydro-2H 1, 4- 52 1)-1,3,S-friazine- ar boxi m_dam de;
2. (4-.Amino-1,3, 5- t?foa@id" -ﬁmé!%)(%,aé%{@f-gféa&ﬁ&@ ‘?‘é{‘f’(’é{a{?%d?ag’]
1(2H) - pyr sdi nyl {41 aingl, aid the 4ollaﬁaxz wamtarzédrm S(rﬁ f0?116 hours. The solutlon was
S-(4-S-[(2R 65-2,6-Di nethyl tetrahydro-1 pﬁ{l’ldl nyl ] pent yl - 3- oxo

£

3, 4- di hydr o- 2H @ooledpdilutest mthmatcr,zangue)mactgi wuh alzam@tqa(BcgmeanL)nmam de:
combined organic extracts were washed with saturated sodium bicarbonate
(2 X 100 mL), washed with brine (2 x 100 mL), dried with magnesium sulfate,
filtered, and evaporated in vacuo. The residue was purified by preparative HPLC
10 (Vydac 218TP1022 C-18, eluted with a mixture of solvents consisting of (i) 0.1%

trifluoroacetic acid in water, and (ii) 0.1% trifluoroacetic acid in acetonitrile,

gradient profile 95:5 (i):(ii) to 60:40 (i):(ii) over 90 minutes, flow rate
20 mL/minute, A = 214 nM) and was lyophilized to give 27 mg (12%) of product
(7) as a fluffy white solid.

15 1H NMR (CDCl3, 400 MHz): § 7.27 (2H, m), 7.03-6.95 (4H, m), 6.84 (2H, m),
5.63 (1H, 5), 4.03 (2H, m), 3.77 (3H, s), 3.25 (2H, m), 3.00 (2H, 5), 2.72 (2H, m),

2.4] (2H, bs), 2.04 (2H, m), 1.88-1.66 (6H, m), 1.48-1.32 (6H, m).
CI MS M+1 =437.

HPLC: RT = 17.28 min. (Beckman 235328 C-18 5 pm 4.6 mm X 25 cm, eluted

20 with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and



-(3-Amno-1,2,4-triazin-Syl)-4-S-[ (2R 6S ) -2, 6-di net hyl t et y ey

(2H) - pyri di nyl ] pentyl -2H 1, 4- benzot hi azi n- 3(4H) - one; r?h SE)P 2002
[(4-S-[(2R 6S5)-2,6-Di methyitetrahydro-1 (2H)-pyridinyl]pentyl-3-oxo

, 4- di hy diyp dbkeds74- benzot hi azi n-2 yl ) met hyl ] benzenecar boxi RGIAWEER6708 2 ~ S
P 2002 - 131 2-{3-Am nobenzyl)-4-5-[ (2R 6S~- 2, 6-di net hyl tetrahydro-1 (2F~

yridi nyl ] pentyl -2H 1, 4- benzot hi azi n- 3(4al) - one;

2
1
3-
3
E

pyr
2- [ 3- (Am nonet hyl )benzyl ]-4-S-[ (2R, 6S) -2, 6-di net hyl tetrahydro-1 (21~

pyridi nyl ] pentyl -2H 1, 4- benzot hi azi n- 3(4I-?‘bne

3-1(4-5-[(2R, 6, tra ] | ;A2 0XO0

S L o LR 0 i RaRAR RSty AR o RSB ¥ B0

pyri di necar boxXi(fyi(pevetl23 mimitést ibwlrard R, ﬁﬁﬂmﬁma et 2 ety ahydro- 1
(2h~-pyridinyl]pentyl -3-o0xo 3, 4-di hydro-2H 1,4 benzot hi azin-2-yl)nmethyl]-1 .

pyrrolidi necarboxi m dam de; 5-[{4-5-[{2R 6Sy-2,6-D nethyltetrahydro-1
(2H) - pyridi nyl ] pentyl - 3-oxo 3, 4-di hydgmﬂ,};é benzot hi azin-2 yl)nmethyl]-2
t hi ophenecar boxi m dam de; (4 5- [(2R 6S~- 2, 6- D| rret hyl tet rahydro 1

(21 ~-pyri di nyl |3uér5-{(2R8 ' |-pIyTH fri3=0 e

4L difyyireet hyl ] - 2
fin~ncar bgm m %mg e . 194159?1111@' t et rahydro I
(2H) pyridinyl] ,
4- benzot hi azi n-2-yl)nmethyl] -1, 3- oxazol e- 5 car bOXI i dam de;

A SN E IR SR R

carboxi m dam de; 2-[(4-5-[(2R 6S~-"2, 6-Di net hyltetrahydro 1
(21 ~-pyridinyl]pentyl -3-0xo0 3, 4~di hydro-2H 1, 4- benzot :IFEZI n-2-yl)nmet hyl]-1H
i m dazol e-5 carboxi m dam de; (4-5-[(2R 6,5")-2, 6-Dijiret hyl t et rahydro-1

(2H) - pyridinyl ] pentyl -3-0 i hydro-2H 1, 4- hegzot AW azi n- 2-yl )nmet hyl ] -2
pyri di necar boxi m dani de; H CCl
] - 4-5- [2”6S) -2 et hyl te%rahydro
- benzot hi azi n- 3( 4H) ~effe;

2-[ (6- Ami no- 2- pyri di nyl)
1( 2l rpyridinyl]pentyl -
éllztetrahydro- I (2H)-pyridinyl]pentyl -3-o0xo
in-2-yl)nmethyl]-2 pwhm di necar boxi m dam de;

4-1(4-5-[ (2R, 6, 5-2, 6- D et
3, 4-di hydro-2H 1, 4- benzoth
2 4 SEP 200t °

Into a mixture of lead(Il) bromide (1.69 g, 4.60 mmol) and finely cut
aluminum foil (1.25 g, 45.8 mmol) in DMF (226 mL) was added
10 3-cyanobenzaldehyde (6.01 g, 45.8 mmol) and carbon tetrachloride (8.84 mL,
91.7 mmol), and the mixture was stirred at ambient temperature 3 hours. The
reaction was quenched with aqueous 1N hydrochloric acid (100 mL), and the
mixture was extracted with ethyl acetate (3 x 300 mL). The combined organic
extracts were washed with brine (200 mL), dried with magnesium sulfate, filtered,
15 evaporated in vacuo, and dried under high vacuum to give the trichloromethyl

carbinol (9) as a brown oil in quantitative yield.
1H NMR (CDCl3, 300 MHz): 8 7.94 (1H, m), 7.86 (1H, m), 7.66 (1H, m),
7.48 (1H, m), 5.24 (1H, s), 4.98 (1H, bs).



132

[ (2- Am no-4-pyrimdinyl)methyl]-4-S-((28, 6S)-2, 6-di met hyl teg %h@gﬁ)zooz

H) - pyri di nyl ] pentyl - 2H 1, 4- benzot hi azi n- 3( 4l - one;

(4-5- [ WOR9BEsIsT2, 6- Di net hyl t et rahydro-1 (2Fl) - pyri di nyl ] preATUN98/2678% o

-di hydro-2H 1, 4- benzot hi azitn-2-yl )nmethyl ] -4 pyri m di necar boxi m dam de;

(4- Amino-2-pyrimdinyl)nmethyl]-4-S[ (2R, 6Sy-2, 6-di net hyl tetrahydro

2. H=-pyridinyl] pentyl 2H 1, 4- benzot hi azi n- 3( 4l - one;

(4
di

(b-

(

(

- -5-[ (2R, 69) -2, 6- Di net hyl t et rahydro +75(2F~- pyr| di nyl ] pentyl - 3- oxo

i hydro-2X ben; : h , arb 1 d ;
Ami no- Z-M et ‘ < e

(2H) - pyri di nybggentyl - 2H |, 4- benzot hi azi n- 3(4h one;

3- Ami nocycl ohexyl ) - 4- S—[(2R 6S~- 2, 6-di net hyl tetrahydro-1 (2H)

i di nyl ] pentyl -2H 1, 4- benzot hi azi n- 3( 4t - one;

4-5-[ (2R, 6S) - 2, 6- Drrethyltetrahydro 1 (2H) - pyridinyl] peWtyl - 3- oxo
di hydr o- 2H 1, 4- benzot hi azbg— 2 yl)cycl ohexanecar boxi m fani de;

( 3- Am nocycl ohexyl)rret hyI] 3-[(28, 6S?-2, 6-di net hyl
Hr pyri di nyl ] pentyl - zot hi azi n- 3(4H) ong?

2
[
4
[
5
[
4-
[
2
(
yr
(
, 4-
(
2
[
4
(
r
(
4
(
2
[
4

(

(4-5-[ (2R 6S~2, 6- Di nf tetrQ ro-1 (2l
, 4-di hydro-2H 1, 4- benzs{ b#azi n-2 yl ) metiyl ] ¢ hexa ecar boxi m dam de;
- (3- Ami nocycl opentyl ) -4-pb-[ (2R, 6S~- 2, 6- di net'Ry S\ gro- 1 (2H)
yridi nyl]pentyl-2X 1, 4- @zot hi azi n- 3(4H) - one;
-(4-5-[(2R 6S~-2,6-Di net hyl tetrahydro-1 (2H)-pyridinyl] pentyl -3-o0xo

di hydro-2H 1, 4- benzot hi al® n-2 yl ) cycl opent anecar ppxi m dam de;
(3- Ami nocycl opentyl ) net hyl ] -4-5-[ (2R, 65- 2, 6-di met hyl t et r ahydro
H) - pyridi nyl ] pentyl - 2H 1, 4- benzot hi azi n- 3(4H) - one;

P
4-5-((2R,6S')-2 q]pﬁ i di - 3-
Ed| hy((jgo 2H:1)4 ggnz ?ﬂ%bﬁl@d@%ﬁrﬁ&?%ga}%ééﬁﬁbEecaia% (r)rlxge;
S E  2002vas i&&d&e@dm&yﬁiﬁﬂ&(ﬁ& B 65.8 mimole tAfier babblaigyadd evo‘lutlon of

2%;1)? Ih? ;lz R;‘Jttfg§F$ E@ﬁggggﬁﬁi{i 2-?(;&}]} 4 épmol) in DMSO (10 mL) was added

6- [ (2R, 65dopividd dRE Wﬂnﬁxﬁité’sah‘fﬂ" @volution of heat ceased, the mixture was stirred
-pyridinyl ] hexyl - 3- oxo- 3, 4di hydr o- 2H

, 4- benzot hi azieh? pyﬁéﬂ%ﬁ@@aﬁmrﬁ%m Wes cooled, diluted with water, and

benzot ni azi 14 S B VBRI < Pt R PR papl fpracs were

pyridinylg et thE&daﬂitlﬁbnne (200 mL) dried with magnesium sulfate filtered, and
3(23[Amno(|mrc1v% hyI]phnI- - 0XO- ‘Wg_glh ydr.o -4Hl
1, 4benzot hi azi FYaRoAte :rezl eV asuRicd op 2 sHirdes! qolumpn eluted with

pyridi nyl ] met hylspy é?gﬂ%@éfhtg% dichloromethane. The roduct (11) was isolated 0.55 g (17%)
3-4-[2-(2-[ (2R 6S}-2, 6-Di net hyl t et ranydr o- 1{ 2F
pyri di nyl ] et hylaasn arahge $p)id] - 3- oxo- 3, 4- di hydr o- 2H 1, 4

1H NMR (CDCl3, 300 MHz): § 8.47 (1H, s), 7.80-7.72 (2H, m), 7.64 ({LH, m),
15 7.49 (1H, m), 7.15-6.97 (3H, m), 6.82 (1H, m), 5.70 (1H, s).
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1
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|
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3
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3-
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benzot hi.azi n- 2-yl benzenecar boxi m dam de;

3-[4-(2-2-[(2R 6,5")-2,6-Dinethyl tetrahydro-1 (2F~-pyri di nyl]e%éxﬁamyﬂ]ﬂz
3- 0x0- 3, 4-di hydro-2H 1, 4- benzot hi azi n-2 yl ] benzenecar boxi m dam de;

3-{4-4-[ ( A 640282, 6- Di et hyl t et rahydro-1 PCT/US98/26708
(2J~-pyridinyl]phenyl - 3- 0xo3, 4- di hydr o- 2H

1, 4- benzot hi azi n- 2-yl ) benzenecar boxi m dam de;

3-(4-4-[(2R 6S')-2,6-Dinethyl tetrahydro-1 (2F~-pyridinyl]benzyl - 3-oxo

3, 4-di hydro-2H 1, 4- benzot hi azi n- 2-yl ) benzkaccar boxi nm dani de
2

3-[4-(4-[(2R 63-2,6 ; ! ﬁyl)
3- 0x0- 3, 4- di hy @13 ,ea ------ A2 NORNGIN T 3-8 =
3-(4-4-[ (2R 6S7- ﬁb&z&@ g%héetrahydro 1 (2F~- pyri di nyI ] cycI ohexyl
0x0- 3, 4- di hydr 6- enzot hi azi n-2 yl)benzenecar boxi m dam de;
3-[4-(4-[(2R 6S~-2, 6-Di net hyl tetrahydro-1 (2h~

pyridinyl]cycl ohexyl met hyl ) - 3- oxo- 3g- di hydro-2X 1, 4 CN

benzot hi azi n- 2-yl ] benzenecar boxi m dpm de;
3[4(4[(2R68~-26D|rrethyltetr fro-1 (21~
d| hydro 2H 1, 4

benzot hi azi n- 2-yl ] benzepeeg 33
3-(4-3-[ (2R, 6S ) -2, 6-Di yIte rahydro__’L__,(,Zl dln I]cyclopentyl
0X0- 3, 4-di hydro-2H 1, 4*Rkep ®ZHN- 2y|)benz ho hoam de;

3-[4-(3-[(2R, 6S")-2, 6-Di nethi tetrahydro- 1 (2h-~
pyr|d|nyI]cycIopentyInEthyI) - 0X0- 3, 4- dlhydro 2H 1,
benzothiazin-2-y|]benzenecar? Xi m dam de;

3-[4-(3-[(28,69) -2, 6-Di net hyl'tetrahydro-1 (2Fn 12

pyri di nyl ] met hyl cycl opentyl ) - 3- oxo- 3, 4-di hydro-2H 1,

benzot hi azi n- 2-yl ] benzenecar boxi m dam de;

3-(4-(E~-5-[(2R 6S)-2,6-Di nethyltetrahydro- 1 (21~ ridinyl]-2-pentenyl
3-0x0- 3, 4-di hydro- 2H 1, 4- benzot hi azi n-2 yl ) benzenecarboxi m dam de;

3-[ 3- Oxo0- 4- (5- pi peridi nopentyl)-3, 4-di hydro- 2N 1, 4- benzot hi azi n- 2

yl ] benzenecar boxi m dam de;

3-3- Ox0- 4- [ 5- (2, 2 6'%Z%PFW%W%(})&(PJP&%Z!MP?J!BDMFc(ﬁmld)ﬂMaszH 1, 4
benzot hi agi n- 2-,4 ?«#?(?P‘(OWQ@ ”3‘ii§mmol§ andéhchso tion yas stm'ed at

1[5(23[Amn0|mnorre hen 3- 0X0 ro-4
benzot hi azi n- 4-3f pfehli/m]nuzespmpbbuhﬂlneetapmﬂxyb|tblsadmzbn was added

i B,gegéofm[ :rZT]. 2105, d§H noéﬂ% (ngfrg-éltlrlg OXOQP.B%&% ﬁ% u%ga wgs snrred at 70°C
1-[5-(2-3-[Am nl@f hdﬂlf&)al@lhbl‘{xls] ThERYtioR v% Codled - Hiuteddlifty Water, and extracted

1, 4benzot hi azi n-4-yl ) enty Q)J peri di necar boxyl ic acid;
3- 4-[ 5- (3, 5- Di nwitkgth ps Sﬁbljfgbn{u;xﬂ]iwgommeé orgagicroxiracss werewashed with

benzot hi %' n-2- Bri nté"(%efb%cn‘%‘i)?% ¢l wxqg magnésxum sulfate, filtered, and evaporated

in vacuo. The residue was purified on a silica gel column eluted with 20% to 40%

ethyl acetate in hexane. The product (12) was isolated 0.64 (56%) as a yellow oil.
1H NMR (CDCl3, 300 MHz): § 7.71 (2H, m), 7.61 (1H, m), 7.46 (1H, m),

7.12-7.03 (3H, m), 6.97 (1H, m), 5.69 (1H, s), 3.98 (2H, m), 3.41 (2H, m),
15 1.91 2H, m), 1.71 (2H, m), 1.55 (2H, m).



3-4-[5-(4-Hydroxypi peridi no) pentyl ]-3-o0xo0-3, 4-di hydro-2H 1,4

benzot hi,azi n- 2- yl benzenecar boxi ni dani de; 24 SEP 2002
3-4-[S-(2-1 m nopi peridi no) pentyl]-3-o0xo-3, 4-di hydro-2H 1, 4

benzot hi axymefsegsbenzenecar boxi m dam de; PCT/US98/26708

3- 3- Ox0- 4-[ 5- (4- oxopi peri di no) pentyl]-3, 4-di hydro-2H 1, 4- benzot hi azin

2-yl benzenecar boxi m dam de;

3-[4-(5-2-[ (D net hyl am no) et hyl ] pi peri di nopentyl) - 3-o0xo-3, 4-di hydro 2H

1, 4- benzot hi azi n- 2-yl ] benzenecar boxi mi damite; 2 ~ S E P 2002 - 135
3-(4-5-[4-(Di @M@%— MRl fES 45 0 AIREALYS. Din Qi Ok 9URY b FidthlTpertty)-
benzot hi azi n- 2- ;

1-[ 5- ( 2- 3[ Am n@-{3revandpheh ikvdrb-2237-DAcheRzdkariniBionen- 4H 1, 4

benzot hi azi n-4-yl ) pentyl ] - 4-pi peri di nesul foni c aci d;

3- 3- Ox0- 4- [ 5- ( 2- phenyl pi peri di no) pentyl ] -3, 4-di hydro-2H 1, 4 benzot hi azi n-2
yl benzenecar boxi m dam de; CN CN
3-4-[5-(2,5-Di net hyl -1-pyrrolidiny|)pentyl]-3-ox0-3,4-di hydiro-2H 1, 4
benzot hi azi n- 2-yl benzenecar boxi my#any de;

3-3- Oxo0-4-[5-(1-pyrrolidinyl ypen | 3, 4-di hydr o-2H &, 4-

yl benzenecar boxi m dam g
1-[5-(2-3-[ Ami no(i m no)Qe | 1 phenyl - 3- oxo- 2, 3 idr o b1,4
benzot hi azi n-4-yl ) pent y[’ ¥ 2-Wyr rOl i di necar boxyl i T acNd;

1-[5-(2-3-[ Ami no(i m no) net hy] ] phenyl - 3- ox0- 2, 3- di hyd{ o- 4H

1, 4benzot hi azi n-4-yl ) pentyl ] tgtrahydro-|1 H pyrrol -3-yI3SN net hyl acet am de;

3-4-[5-(3-Am no-1 pyrrolidinyl)pagty!]-3-oxo-3,4-di hydro-2H4, 4

benzot hi azi n- 2-yl benzenecar boxi n~i dam de;

3-(4-5-[2,5-H s(net hoxymet hyk} - 1- pyrrolidinyl] pﬁn& - OX%-H?», 4-di hydro 2H
3 3

yl
1, 4- benzot hi azi n- 2-yl ) benzenegar boxi m dam de; N
3- (4-5-[ 2- (Hydroxynet hyl ) - 1- pyrrol i di nyl ] pentyl - S-W di hydr o- 2H

t hi azi n-2

1, 4- benzot hi azi n- 2-yl ) benzenecar boxi m dam de;
3-(4-5-[2-(Hydroxymet hyl ) -5-net hyl - 1- pyrrol i di nyl ] pentTyl - 3- oxo- 3, 4di hydr o- 2
H 1, 4- benzot hi azi n- 2-yl ) benzenecar boxi m dam de;
-4-[5-(Di i sopropyl am no%gfnt yI2] -3-0x0-3,4-dihydro-2H 1,4
enzot hi azi n- 2- yl benkeHed & @foi2m0gamolavas added éis-2,6-dimethylpiperidine (8 mL,
4-

3
b
3- 5- (Det hy! ggvinp s 3 3 4= AL
yl beLzeggts:ar ngi m cgﬂn)lp ggé ydélth&[@%tﬁeﬁ?ﬁﬁﬁﬁtﬁgfﬁiﬁéﬁ?.hggglﬁg&gwgg%‘{bﬁidar o-2H
1, 4- benzot hi azi dihtedvhie natnand exteacted wizlnettipl ac8tate-(B 5200-nk) flié edrhbined

i m dazol - 2-yl ) pentyl ] - 3-o0xo-3, 4-di hydro-2H 1, 4, )

benzot hi azan- 2- (IBBRHR ¥tV Vashed Aifhraturated spdipm picarhgnate (231109 ml).

i m daxol - 1-yl) p@ﬁ%,_%h biﬁ'b?fﬁggfx‘iggmd&d?%?\géh magnesium sulfate, filtered,

1, 4- benzot hi azi n-2-yl benzenecar
evaporated in vacuo, coevaporated with toluene, and dried under high vacuum to
10 give 1.09 g (94%) of (13) as a yellow oil.

THNMR (CDCl3, 300 MHz): § 7.63 (2H, m), 7.54 (1H, m), 7.40 (1H, m),

7.13 (1H, m), 7.03-6.85 (3H, m), 5.63 (1H, s), 3.91 (2H, m), 2.91 (2H, m),

2.70 (2H, m), 2.61-2.06 (4H, m) 1.64-1.18 (8H, bm), 1.06 (6H, m).

HPLC: RT = 13.88 min. (Beckman 235328 C-18 5 um 4.6 mm X 25 cm, eluted
15 with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and

(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90

(1):(ii) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).



2 ~S EP 200 - 136 3-[4-(S-Mrpholinopentyl)-3-o0xo0-3, 4-di hydrep; 2

1, 4- benzot hi azi a-2 yl ] benzenecar boxi m dam de; 231* SEP 2002
3-4-)5-(3, 5-Di net hyl nor phol i no) pentyl ] - 3- oxo- 3, 4-di hydro-2H 1, 4

bcnzot hi aavesgseesbenzenecar boxi ni dami de; PCT/US98/26708

3-[3- Oxo-4. - (5- pi perazi nopentyl) -3, 4-di hydro- 2H 1, 4- benzot hi azi n- 2

yl ] benzenecar boxi m dam de;

3-4-[5-(2, 6-Di net hyl pi perazi no) pentyl ] -3-oxo-3, 4-di hydro-2H 1, 4

benzot hi azi n- 2-yl benzenecar boxi ni dam de; -7:3- Ox0-4-[S-( 1 H

pyrazol -1-yl)p 1t fh@x o-1-
2-yl benzenecar

pyrazo! - 1- yl pepyyitiinyQpehtydi3 mgmﬂgﬂ-ZH-l,4-benzoxgm—2—yl)-1-N-

benzot hi azi n- 2-yl.] benzenecay baxi m dar ni de;
3-4-[5-(2,5-Di &MHME!B&’“ azol - 1-yl ) pcntyl ] - 3- oxo- 3, 4 di hydr o- 2H

1, 4- benzot hi azi n- 2-yl benzenecar boxi m dam de;

3-(6-Chloro-4-5-[(2R, 65-2, 6-di net hyl tetrahydro-1 (21~-pyrhﬁ|nyl]penty

3- oxo0- 3, 4-di hydro-2H 1, 4- benzo i azi n-2 yl) benzenecar boxi fdan de;
3-(4-S-[(2R 6.5-2,6-Di nethylte ahydro- 1 (21~-pyridinyl]pe xnﬂﬁﬁfluoro
3- 0x0- 3, 4-di hydro-2H 1, 4- benzos
3-(4-5-[(2R, 6S~- 2, 6- Di net hyl
sul fanyl - 3, 4- di hydr o-2HQJ., 4-Rg
3-[4-S[(2R 65" )-2
(met hyl sul fanyl)-3
yl ] benzenecar boxi m
(2~-pyridinyl] pentyl - 3-
1, 4- benzot hi azin-2 yl ] be
3-(4-S[(2R, 65')-2,6-Di
3- oxo0- 3, 4-di hydro-2H 1, 4-
EP 2002 - 137
2-3-[ Ami no(i m no) 5-[(2R, 6S")-2
(2~-pyridi nyl ] pentyl I hydro-2H 1, 4- benz
acid; Methyl 2-3-[Tam no[im o)nethyl]phenyl 4-5-[ (2R 6.
dinethyltetrahydro 1 (21 yridi nyl ] pentyl - 3-o0xo0- 3,
1, 4- benzot hi azi ne- 6- car boxyl at e;
3-(6-Cyano-4-5-[ (2R, 65-2, 6-di net hyl tetrahydro-1 (21~-pyridi nyl]pentyl

5 To (13) (1.09 g, 2.53 mmol) in methanol (30 mL) were added
hydroxylamine hydrochloride (0.438 g, 6.30 mmol) and diisopropylethylamine

37 4-S- [ (”R6S~2,6-D maNyIt&rahydro- 1
0-6 (trlfluororrethyl) 3, 4-di hydro-2N
enecar boxi m dam de;
thyl t d8r ahydro-1 (21~-pyridi/yl]pentgdl - 6- net hyl
enzot hi azi n-2 yl)benzenecarkoxi m dam de; 2 ~s

| met hyl (eH%ahydro 1
N car boxylic

(0.44 mL, 2.53 mmol). The solution was stirred at room temperature for 16 hours.
The solvent was evaporated in vacuo, and the oil was dried under high vacuum to
give (14) in quantitative yield.

10 HPLC: RT = 8.39 min. (Beckman 235328 C-18 5 pm 4.6 mm X 25 cm, eluted
with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and
(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90
(1):(ii) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).



3-0xo0- 3, 4-di hydro 2H 1, 4- benzot hi azi n- 2 yl') benunecar boxi m dam de;

2- 3- [ Am. no(i m no) et hyI ] phenyl 4-5-[ (2R, 6, S~- 2, 6-di net hyl tetrah&d;r@EP 2002
(2H) - pyri di nyl ) pentyl - 3- oxo- 3, 4-di hydro-2H 1, 4- benzot hi azi ne- 6

car boxi m cwo ssb2s7 PCT/US98/26708
2-3-[am no(i m no) net hyl ] phenyl - 4-S-[ (2R, 6S~=2, 6-di net hyl tetrahydro 1

(21 ~- pyridi nyl ] pentyl -N hydr oxy- 3-oxo-3, 4-di hydro-2H | ,4

benzot hi azi ne- 6- car boxi m dam de; 3-4-5-[(2R, 6S~-2, 6-Di net hyl tetrahydro- 1
(2H) - pyridinyl ] pentyl -6 [hydrazino(im no)7i9et hyl ] - 3- oxo- 3, 4- di hydr o- 2H

1, 4-benzot hi azig) 2~y be ) ‘ . _

2- 3-[ Ani no(ii mi iSRSt yiERataion ol 2o R LaRyIHICHY N CXaIN Iy et rahydro 1
(2F~- pyridi nyl] ii )-32N.ne- 6 car boxam de;
3-[4-S-[ (2R, 6S~-
(21~-pyridinyl |48 ,
1, 4-benzot hiazin-2 yl] benzenecar bOXI m dam de;
3-(6- (AmM nomet hyl ~4-5-[ (2R, 6S~- 2, 6-di net hyl t et rahydro-1

1~pyridi nyl ] pentyl - 3- oxo- 3, 4- di hydr o- 2H 1, 4- benzot hi azi n- 2 %

ide 4- di hydr o- 2H

(2

yl ) benzenecar boxi m dam de; 3-(4-5-[ (2R 6. S~-2 6- Di net
(2f ~- pyri di nyl ] pentyl - 6-ni ubt™N oxo- 3, 4-di hydro 2H 1, 4-
y! ) benzenecar boxi m dam de; 3- (3 NHOE2R, 6, 5~- 2, 6- Di net hyl
(2

yl

ahydr
| ~-pyridi nyl ] pentyl - 6hydr ox} 3- oxo- 3, 4-di hydro-2H 1, 4 edioth|a2|n 2

) benxenecar boxi m dam de; 1 SEP 20p2 - 138

3-(4-S[ (2R 6S )-2,6:D gt h ahydr01(2|~ pyricdi n tyl-6
nmet hoxy- 3- 0xo- 3, 4 gdr OF 2H T, 4- benzot hi azi yl ) Benzehecar boxi m dami de;
(6- (Benzyl oxy) -4 (2R65~- 2 6-di nethyl taq fhy dr (2t~

3-

pyri di nyl ] pentyl - 3=0x0-18, 4-4i hydr 0-2H 1, 4- ben ot hiNazi n='2

yl ) benzenecar boxi m dam{de;

2-[(2-3-[ Am no(i m no) methyl ] phenyl - 4-5-[ (2R 6,5-2,% di methyltetrahydro-1
(2H) - pyri di nyl ] pent yl - 3foxo- 314}- di hydr o- 2H 1, 4- bengot hi azi n1$-yl ) oxy] aceti c
acid; 3-[(2-3-[Am no(i myo)net hyl ] phenyl -4-S-((2R, 6%-2,6

di net hyl tetrahydro-1 (2¢~-pyri di nyl] pentyl - 3-0x0- 3 4- di hydr o- 2H

1, 4- benzot hi azi n- oi c acid; H,C, 3

4-[(2-3-[Ami no(i m no) phenyl - 4- S- (( 2R, 6S~- éq Y met hyl t et rahydr o- |
(2H) - pyri di nyl ] pentyl - B- ox- 3, 4- di hydr o- 2H

1, 4- benzot hi azi n- 6-yl ~x ut anoi ¢ aci d;

2-[(2-3-[ Am no(i m no) et hyl ] phenyl -4-5-[ (2R, 6S' ~-2, 6 di net hyltetrahydro-1
(?.1 ~pyridinyl]pentyl - 3- oxo- 3, 4- di hydr o- 2H

1, 4- benzothi azi n- 6- y’h) ami) (miﬁg,eltimmﬁ!bi)dvas added trifluoroacetic anhydride (7 mL),
3-((2-3-[Am no(] rgtge so ut:on was srtll(?rr; Y at 1%0% tgéxgclz\r)atgrse) for 2?1011:5 The solvent was

removed in vacuo to give (15) as a yellow oil in quantitative yield.

HPLC: RT = 17.44 min. (Beckman 235328 C-18 5 um 4.6 mm X 25 cm, eluted

with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and
10 (i1) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90

(1):(if) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).



di met hyl t et rahydro-1 (2h~-pyridinyl] pentyl - 3-o0xo- 3, 4-di hydr a- 2H

1, 4- benzot hi azi n- 6- y1) ani no] pr opanoi ¢ aci d; ' )
4-1(2-3-[ Ami no(i m no) net hyl ] phenyl -4-5-[ (2R, 65-2, 6 di et hyl tetge{*hySdEE- ZUUZ
(2~- pyri diwvydgdgessrt yl - 3- oxo- 3, 4- di hydr o- 2H PCT/US98/26708

1, 4- benzot hi azi n- 6-yl ) am no] but anoi ¢ aci d;

3-[4-S-[ (2R 6S~-2,6-Di net hyltetrahydro-1 (21~-pyridinyl]pentyl-6-(2
hydr oxyet hoxy) - 3- oxo- 3, 4-di hydro-2H 1, 4- benzot hi azi n-2

yl ] benzenecar boxi ni dami de; 3-[4-S-[ (2R, 65802, 6- Di net hyl t et r ahydro- 1

(21 ~- pyridinyl - N
1,2,3,4-tet raa}s& 2,6, ethylhexahydro-1

benzot hi a. zi n- yndihvidpensyh8 exxotidediliydeo Hel 4-benzoxazin-2-y1)-1-

3-(6- Am no- 4- S-! ! g 2R, 6;- 2, 6-!di gt hyl t et rahydro-1 (21 ~-pyridinyl]pentyl

3- 0X0- 3, 4- di hy S¥EER4QAroN] hi azi n-2 y1) benzenecar boxi m dam de; 2 ~ S-
EP 200 - | 39 3-(6-(Butylamno)-4-5-[(2R, 6S")-2,6-dinethyltetrahydro-|

(21~ pyridinyl]pentyl-3-o0xo0-3, 4-di hydro-2H 1, 4- benzat hi azi n-2

yl ) benzenecar boxi m dam de; F;

3-(6- (Di net hyl am no) - 4- 5- [ (@R, 6S~g2L- di met hyl t et rahydr OHJN(2~
pyridi nyl] pentyl -3-o0xo- 3, 4- diyydro- 2 , 4- benzot hi azi n- 2

yl ) benzenecar boxi m dami de; N NI'I2

3-(6- Ani | i no-4-5- (2R 6S~- H-t hyl tetrahydro-1 (21~-py i!l nyl ] pent yl

3-0x0- 3, 4-di hydro-2H 1, 4- be hi azi n-2 yl)benzenecar boxi Hm de;

) 9
3- (6- (Benzy! ani ngy™- 50 -2, 6- di net hyl t et LaQydOQ-
pyri di nyl ] pentyl @ 0- 3,4-di hy

dro-2H 1, 4- benzp RzZi
yl ) benzenecar box g gewi G g\ ? 0 ‘TFA
(2-3-[Am no(i m no) net hyl | phenyl - 4-5-[ (2R, 6, S~- 2,6 dijret hyl tetrahydro-1
(21~- py~i di nyl ] pentyl -R- oxo- 3, 4-di hydro-2H 1, 4- benzd hi azi n- 6-yl ) acet am de;
N (2-3-[ Ami no(i m no} net Ayl ] pggnyl -4-5-[ (2R, 6,S~-2,6 di nethyltetrahydro-1
(21~-pyri di nyl ] pentyl - & oxo- 324- di hydr o- 2H 16

1, 4- benzot hi azi n- 6-yi ) cycl ohexanecar boxam de; N

(2-3-TAm no(imn thwW ] phenyl - 4-5-[(28, 6S') - 2,,6..di ket hy trahydro-1
(21~ pyri di nyl ] gﬁe{gte _BLO 6%34-di hydr o- 2H 21L’30 N iy

1, 4- benzot hi azi n- 6-yl )|- 2- dycl ohexyl acet am de; N

(2-3-[Am no(i m no) net hyl Lphenyl - 4-5-[ (2R, 6-2, 6 di nethyl yletrahydro-1
(21 ~- pyridi nyl ] pentyl - 3-oxo- 3, 4-di hydr o- 2H

1, 4- benzot hi azi n- 6-yl ) benzenecar boxanude; N

(2-3-[ Ami no(i m no) net hyl ] phenyl -4-5-] SZR, 6. S~ 2,6 dinmethyltetrahydro-|
(21 ~- pyridi nyl ] pent ylio S)C(Bé_?:g, b33 mapelb) dn triflucroacetic acid (16 mL) was added

b Do 2l RSP0 e i o g 257 o
48 hours. The mixture was filtered and the filter pad washed with trifluoroacetic
acid. The combined filtrate and washings were evaporated in vacuo, and the
residue was purified by preparative HPLC (Vydac 218TP1022 C-18, eluted with a

10 mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and
(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 95:5 (i):(ii) to 60:40
(i):(it) over 90 minutes, flow rate 20 mL/minute, A = 214 nM) and lyophilized to
give 251 mg (50%) of the bis TFA salt of (16). To (16) in acetonitrile (2 mL) and
water (2 mL) was added Amberlite® IRA-400(Cl) ion exchange resin (3.36 g).

15 The mixture was filtered, and the filtrate was lyophilized to give 155 mg (26%) of
the bis hydrochloride salt (16).

IH NMR (CDCl3, 300 MHz): 8 9.44 (1H, s), 9.19 (2H, s), 7.80 (2H, m), 7.64 (2H,

m), 7.28 (1H, m), 7.11-7.01 (3H, m), 5.93 (1H, s), 3.97 (2H, m), 3.18 (2H, bs),
3.03 (2H, bs), 1.75-1.36 (12H, bm), 1.23 (6H, m).



(et hyl sul f onyl } am no] - 3- oxo- 3, 4-di hydro-2H 1, 4- benzot hi azin

-yl benzenecar boxi r ni dam de; ‘
-(6-[(Cycl ohexyl sul fonyl )am no] -4-5-[ (2R, 65- 2, 6-di et hyl t et rgh§m$5a 2002

y
(
21~ pyri dyoyds@aent yl - 3- oxo- 3, 4-di hydr o- 2N 1, 4- benzot hi azi nP@r/US98/26708
| ) benzenecar boxi m dam de; 2 ~ SEP 2QOx - 140

(6-[ (Cycl ohexyl nmet hyl ) sul fonyl]am no-4-S-[ (2R, 65~-2, 6

i met hyl tetrahydro-1 (2H)-pyridinyl]pentyl -3-o0xo-3, 4-di hydr o- 2H

enzot hi azi n- 2-yl ) benzenecar boxi m dar8tde;

-b
-5-[ (2R 6S~}ﬁ)r‘gﬁﬂ1§e_ tetrahydro 1 (2N)-pyridinyl]pentyl-3-o0xo-6
enyl sul f on 4- di hydro-2H 1, 4- benzot hi azin-2

h

enzenecar bOHpLERT £|%;260SBeckman 235328 C-18 5 um 4.6 mm X 25 cm, eluted with a

6- [ (Benzyl sul fonyl ) am noJ-4-5-[ (2R, 6S) - 2, 6-di rrethyltetrahydro I (2H}

i di nyl ] pent ymx@rmﬁ:sosfemsaomsjm ofii) D, Ws eifiwarpavietic aeid n water, and

benzenecar bgx

a-5- [ 2R, 69 LSRR HGudoHE APENY dresdmiic: cidient ruofile 8030 V.19 1029
i hyds o- ZH(ib,(ﬂ)&ﬁéMS)i&ﬁﬂdték Bowd rated] . TRIID@NMRE N2 DEERUPOXI M dam de;

4-5-((28, 6S) - -Di nmethyltetrahydro-1 (2Hrpyridi nyl ] pentyl - 3-o0xo

i hydro-2H- 1, 4 benzoxazi n- 2-yl ) benzenecar boxi m dam de;

(2R, 6S)-2, 6-Di net hyl t et rahydro- | ghgdApppyrd di nyl ] pentyl -2-(3

xyphenyl)-2H 1, 4- benzoxazi n- 3 (4H) one; )

- di

- di

- [

o]

-5-[ (2R, 6S)3:=0%- _'u_-)". Dimeth Dy = : !

- di hydro- 2H I 8 necar boxi m dam de;
5-1 (2R, 6S)* il it r} Xge 8 l%lnyl]pentyl 3- oxo

-di hydro- 2H 1, 4- benzoxa2| n-2 vyl )benzenecar bOXI m dohydr azade;

d

di

- [

h

d

]
4
4-
3- I(ﬁ‘;]l ]”ggﬁt /i 1 REVdrh St AN Didadin )

: :
Am nophenyi-dnes- S—[(ZR 6S) - 2, 6- di net hyltetrahydro 1 (2H}

3-
[

y i nyl ] pentyl -2H1, 4- benzoxa2| n- 3(4H) - one;

- (2R 69) -2, 6- Dirrethyltetrahydro 1(2H) - pyridi nyl ] pentyl -2-(3

nmet hyl am no)phenyl] 2H 1, 4- benzoxazi n- 3( 4H) - one; CN

-[3- (Di et hyl am no) phenyl ] - 4-5-[ (28, 6S)-2, 6-di nethyl tetrahydro-1 (2H)
yridinyl]pentyl-2H1, 4- benzogggzi n- 3(4H) one; 24 SE H - 141
- (4-5-(

(2R, 6S) -2, 6- D|rrethylt trahydro-1 (2H)-pyridinyl] - 3- 0Xx0
S
———
N O
H

10 17

To o-aminothiophenol (2.39 mlL., 22.3 mmol) in DMF (60 mL) was added

sodium hydride (3.61 g, 90.3 mmol). After bubbling and evolution of heat ceased,
a solution of (10) (5.67 g, 22.6 mmol) in DMSO (40 mL) was added dropwise

15 over 15 minutes. After evolution of heat ceased, the mixture was stirred at 50°C
for 6 hours and at room temperature for 16 hours. The reaction mixture was
cooled, diluted with water, and extracted with ethyl acetate (5 x 500 mL). The
combined organic extracts were washed with brine (200 mL.), dried with
magnesium sulfate, filtered, and evaporated in vacuo. The residue was absorbed

20 onto silica gel and purified on a silica gel column eluted with 1% to 4% methanol
in dichloromethane. The residue was crystallized from ethyl acetate and hexane to

give 1.71 g (29%) of product (17) as a tan solid.



3, 4-di hydr o- 2H 1, 4- benzoxazi n- 2-yl ) -4 hydroxybenzenecar boxi m dam de;
3-(4-5-[(2R,6S)-2,6-Di net hyl tetrahydro-1 (2H)-pyridinyl] pentZ/II*- S@POZOUZ
3, 4-di hydr o-2H 1, 4- benzoxazi n- 2-yl )tetrahydro-1 (2H}

pyri di necgydpovmoggdam de; 3-(4-5-[ (2R 65} -2, 6- D net hyl t et r alpivis98/26708
(2H) - pyridi nyl ] pentyl - 3-oxo 3, 4-di hydro-2H- 1, 4- benzoxazi n-2-yl)-1
pyrrolidinecar boxi m dam de; 5-(4-5-[(2R, 6S)-2,6-D nethyltetrahydro-1

(2H) - pyri di nyl ] pentyl - 3-oxo 3, 4-di hydro-2H 1, 4- benzoxazi n-2-yl)-2

t hi ophenecar boxi m dam de; 5-(4-5-[(2R, 6582, 6-Di net hyl t etrahydro-1

(2H) - pyri di nyl ] pentyl - 3- oxo

3, 4- di hydr o- 2H' B, MMBe(CRf3i32300- WIHZ):)3 1097613k sh 75t Hi okdi. 5e(2H, m),
2-(4-5-((~R, 6S)-2,6-D nmethyl tetrahydro-1 (2H)- i_/lri di nyl ] pentyl - 3- oxo

3, 4- di hydr o- 2H78241Hem.ch3F(1EL, m)y 7 Ois&ra)(ézl&(g 5S)ear boxi mi dami de; .
5-(4-5-[ (2R 6S)-2,6-D net hyl tetrahydro-1 (2H)-pyridinyl ] pentyl - 3-0xo
3, 4-di hydro-2H 1, 4- benzoxazin I ol e-2 carboxi m dam de;
4-5-[ (2R, 6S) - 2 SEpojiel ArAlg 4 y ORENTNA ‘

pyrazol -5-yl)-3H - Q n-3(H) - ne; _ | -
4-5-((2R, 6S) - 2%—6—% %0 31 hydro-1 (2H)-pyridinyl]pentyl-2-tetrahydro 1
H pyrazol - 3-yl - 2H 1, 4- benzoxazi n-3 (4H) - one;

5-(4-5-((2R, 6S)-2,6-Di nmethyl tetrah o-1 (2H)-pyri di nyI]pean-S-oxo
3, 4-di hydr o- 2H 1, 4- benzoxazi n- 2-yl ) pyrazol i di necar boxi r nijdam de;
4-(4-5-[(2R 6S)-2,6-Di nethyl tetrahydgo-1 (2H)-pyridi nyl ] peps

, 4- di hydr o- 2H 1, 4- benzoxazi n- 2- yl H i m dazol

2-(2-Am no-1 Himdazol - 4-ylg - 4- 5 , 6S) - 2. 6-di

(2H) - pyridi nyl ] pentyl &7 4-DeghzoXdzi n- 3(4H) - ¢ 142
2-(4-5-[ (2R 6S)-2, 6-D Hyl t el r ahydr o- TT2H) - o

3, 4-di hydr o- 2H 1, 4- benXoxa>inr 2>y ) - 1 H- i m dazore

2-(5-Am no-1 Himdazol -2-ylH-4-5-[(28,6S)-2, 6-di nethyltetrahydro 1
(2H~pyri di nyl ] pentyl - 2H 1, 4- benzoxazi n- 3( 4H) - one;

4-5-[ (2R, 6S}- 2, 6- D net hyl t etrahydro-1 (2H) - pyri di nyl ] pent )ih- 2-(3
pyridinyl)-2H 1, 4- benzoxazi n- 3(4H) - one;

2-(4- Am no- 3-pyridinyl)-4-5-1(2R 6S}-2, 6-di nethyl tetrahydro-1 (2H}

pyri di nyl ] pentyl - 2H 1, 4- benzoxazi n- 3(4H) - one;
5 Br

To the benzothiazinone (17) (0.75 g, 2.82 mmol) in DMF (5 mL) was
added sodium hydride (0.124 g, 3.09 mmol), and the solution was stirred at 70°C
for 15 minutes until bubbling stopped. To this solution was added
1,5-dibromopentane (1.54 mL, 11.2 mmol), and the solution was stirred at 70°C

10 for additional 16 hours. The solution was cooled, diluted with water, and extracted
with ethyl acetate (3 x 300 mL). The combined organic extracts were washed with
brine (2 X 100 mL), dried with magnesium sulfate, filtered, and evaporated
in vacuo. The residue was purified on a silica gel column eluted with 20% to 30%
ethyl acetate in hexane. The product (18) was isolated 0.66 (52%) as a yellow oil.

15 IHNMR (CDCl3, 300 MHz): 8 7.57 (3H, m), 7.38 (2H, m), 7.25 (1H, m),

7.11-7.01(2H, m), 4.64 (1H, s), 4.09 (2H, m), 3.40 (2H, m), 1.91 2H, m),
1.70 (2H, m), 1.53 (2H, m).



2-[4- (D et hyl am no) - 3-pyridinyl]-4-5-[(2R, 6S) -2, 6-di net hyl tetPgh
1(2H) - pyri drnyl ] pentyl - 2H 1, 4- benzoxazi n- 3( 4H) - one; 26, )SZEP 2002
2- (6- Ami no-2-pyridi nyl ~4-5-[ (2R, 6S) - 2, 6-di net hyl t et rahydro-1 (2H)
pyri di nyl | pneynéoydoasdH 1, 4- benzoxazi n- 3(4Hr one; PCT/US98/26708
6-(4-5-[ (2R, 6S)- 2, 6- Di met hyl tetrahydro-1 (2H~pyri di nyl ] pentyl - 3- oxo
3, 4-di hydro-2H 1, 4- benzoxaxi n- 2-yl ) - 2- pyri di necar boxi m dam de;
2-(2- Am no-4-pyridinyl)-4-S-[(2R 6S)-2, 6-di nethyltetrahydro-1 (2H)

yridinyl]pentyl-2H1, 4- benzoxa2| n- 3(4H~083} 4- (4 5-1 (2R, 6S

h :

)
34d|hydr02 2 eSO Sus ;
4-(4-5-[ (2R, 69)2.43. e% thﬁym;j'l{yl]pentyl 3- oxo
3, 4-di hydr o- 2H -y Py : Xi m dam de;
2-(2- Am no-4-pyrimdinylr4-5-[(2R, 6S) 2, 6-di rrethyltetrahydro 1 (2H

pyridinyl]pentyl-2H 1, 4- benzoxazi ncﬁ(4H) one;
2-(4-5-[(2R 6S)-2, 6-Di net hyl tetrahydro-1 (2H)-pyridi nyI]pent_CPIS 0X0

3, 4-di hydro- 2H 1, 4- benzoxazi n- 2- yl3~4 pyri m di necar boxin d
2- (4- Am no-2-pyri m di nyl )-4-5-[(F ) - 2, 6- di met hyI tetrahy
4H) one; ]

pyridinyl]pentyl-2H 1, 4<bepgqQxa
S)-2,6-Dinethyltetra 1

(2H) - pyridi nyl ] pentyl 03, 4-di hydr o- 2H-#- 4-
r boxi m dami de: N~ O

N

2- (6- Am no- 2-pyrazinyl)-4-5[ (2R, 6S)-2, 6-di nethyltetrahydro-1 (2H)
pyridi nyl ] pentyl -2H 1, 4- ben xazi n-3 (4H) - one; 2 ~ E P 2002 - 143
4- (4-S-[ (2R, 6S) - 2, 6- D net hyl rl hydro-1 {2H)-pyri di ny)/] pentyl - 3- oxo
3; 4-di hydro- 2H 1, 4- benzoxazip- 2 §| )-1,3,5-triazine-2 r boxi‘m dam de;
2-(4-Amno-1, 3,5-triazin-2-yl)-4-S-[(28,6S)-2, 6-di nethyptetrahydro 1
(2H) - pyridi nyl ] pentyl - 2H 1, 4- benzoxazi n- 3( 4H) - one;
5-(4-5-[(28, 6S)-2, 6-Di met hyl tgtrahydro-1 (2H) - pyH4

, 4-di hydro-2H 1, 4- benzoxazi n-2-yl )-1,2,4-triazi ne- OXxi m dam de;
-(3-Amno-1,2,4-triazin-5-yl )-4-5-[(2R, 6S)-2, 6-di
2H) - pyri di nyl ] pentyl - 2H 1, 4- benzoxazi n- 3( 4H) - one;
-5-[(28,65)-2, 6-Di net hyl tetrahydro-1 (2H)-pyridinyl]pentyl -3-o0xo
i hydro-2H-1, 4- benzoxazi n-2 yl ) net hyl ] benzenecar boxi m dam de;
Am nobenzyl ) 4
i nyl ] pentyl - ? &f@@g@i;g@%@i&% &?a%d&ﬁeghyqﬁw ridine
( Am rforret hyé. 9 o) 4y h)mél) Hhk@aﬁtxﬁxSMQstﬁmdlammﬂot 48 hary.drhe-shlugidih)
i nyl]pentyl -2H-1, 495 zin-3(4

5[ (2R, 653 ceslés il twaaﬁyendoexyaetz@wtbywhmm Fon?h mb). Jhs

combined organic extracts were washed with saturated sodium bicarbonate

3
2
(
3-
3
2-
pyri
2-

P
3

[(4
4-d
(3-
ridi
[ 3-
yrid
-[(4-
(2 x 100 mL), washed with brine (2 x 100 mL), dried with magnesium sulfate,
filtered, evaporated in vacuo, coevaporated with toluene, and dried under high

10 vacuum to give 0.69 g (97%) of (19) as a yellow oil.
TH NMR (CDCl3, 300 MHz): § 7.55 (3H, m), 7.37 (2H, m), 7.24 (1H, m),
7.10-7.00 (2H, m), 4.63 (1H, s), 4.07 (2H, m), 2.74 (2H, m), 2.47 (2H, m),
1.76-1.22 (12H, bm), 1.08 (6H, m).
HPLC: RT = 14.16 min. (Beckman 235328 C-18 5 um 4.6 mm X 25 cm, eluted
15 with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and
(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90
(1):(ii) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).



3, 4-di hydr o- 2H 1; 4- benzoxazi n- 2-yl ) met hyl ] tet rahydro-1 (2H)

pyr i di necar boxi ni dani de; 3-[ (4-5-[ (28, 6S)-2, 6-di met hyl t et r ahydok 1ISEP 2002
(2H) - pyri di nyl ] pentyl - 3- oX(CB, 4- di hydro- 2H 1, 4- benzoxazi n-2-yl ) net hyl ] -
pyrrolidi Qeydisagesi m dam de; 5-[(4-5-[ (2R 6S)-2, 6-D net hyl t HOTASIER26708

{2H) - pyri di nyl ] pentyl - 3-oxo 3, 4-di hydr o- 2H 1, 4. benzoxazi n-2-yl)methyl]-2

t hi ophenecar boxi m danni de; 5-[(4-5-[(28,6S)-2,6-D nethyltetrahydro-1
(2H) - pyri di nyl ] pentyl - 3-oxo 3, 4-di hydr o-2H 1, 4- benzoxazi n- 2-yl ) met hyl ] -2

f urancar boxi mi dami de; 2-[(4-S-[(2R, 6S)-284- D net hyl tetrahydro-1

(2H) - pyri di nyl - 3

3, 4-di hydro-2 ; r boxi m dam de;
2 ~ S EP 200 - pykitinvifpedtvK3-5x6-8 A8dibairo-2 151 ,&mmmm-ngmgm 1
(2H) - pytidinyl]p I-3 oxQ 3, 4-di hydro-2H1, 4- benzoxazi n-2-yl )nethyl]-1
Hi m dazol e- 2 2YArQHRERZERCCAI0N “m 8- 5-[(28, 6S) 2,6-Di net hyl tetrahydro-1
(2H) - pyri di nyl ] pentyl 3 0X0 3 4-di hydro-2H 1, 4- benzoxa2| n-2-yl)methyl]-1
H i mi dazol e-5 carboxi mi dam de; 6-[(4-5-[(2R, 6S}-2, 6-D nethyltetrahydro-1
(2H) - pyridi nyl ] pentyl - 3-ox0 3, 4- w hydr o- 2H 1, 4- benzoxaz 2-yl)met hyl]-2
pyri di necar boxi m dam de;
2-[(6- Ami no- 2- pyri di nyl) net hyl etrgﬁ) dro 1

/]

5-1 (2R, 6S) - 2, 6-di net hyl

(2H) - pyridi nyl ] pentyl -2H 1, 4- xazi n- 3(4H) - one;

4-[(4-5-[ (2R, 6S)-2, 6D g hyl hydro-1(2H)-pyridin tyl -3-o0xo
3, 4-di hydro-2H 1, 418 roxa | ) met hyl ] - 28PN xLA0Xi m dam de;
2-[(2- Ami no- 4- pyri Uy i) thyI] 4-5—p2R, ¢ 6 d| rrethyltetrahydro 1
(2H) - pyri di nyl ] pent 2PN 47 Benzoxazi n- 3( 4Fpqrey

2-[(4-5-[(2R 6S~2, 6-D ne hyltetrahydro I (2H)-pyri inyt]pentyl-3-oxo

3, 4-di hydro-2H 1, 4- benzoxszi n- 2-yl ) met hyl ] -4 pyri i di necar boxi m dam de;
2-1(4- Am no-2-pyrin1'di nyI rret’g(gl]-4-8-[(28, 6S) -2, 6-%i nethyl tetrahydro 1
(2H) - pyri di nyl ] pentyl - , nzoxazi n- 3( 4H~-one; 20
6-[(4-5-[(2R 6S}-2, 6- D|rret yltetrahydro-1 (2H)-pyrid nyl]pentyl -3-o0xo
3, 4-di hydro-2H1, 4- PIG Z0oxQzi n- 2- ecar boxi m dam de;
2-[ (6- Ami no- 2- pyraz § th Cl-%trahydro 1
(2H) - pyridinyl] pentyl-

2- (3- Ami nocycl ohexyl ) - 4-5-[ (2R, 6S) - 2, 6- d| rrethyltetrahy ro-1 (2H)
pyridinyl]penty 1-2H 1, 4-

5 To (19) (0.30 g, 0.67 mmol) in methanol (10 mL) were added

hydroxylamine hydrochloride (0.116 g, 1.67 mmol) and diisopropylethylamine
(0.12 mL, 0.67 mmol). The solution was stirred at room temperature for 24 hours.
The solvent was evaporated in vacuo, and the oil was dried under high vacuum to
give (20) in quantitative yield.

10 HPLC: RT = 8.83 min. (Beckman 235328 C-18 5 m 4.6 mm x 25 cm, eluted
with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and
(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90
(i):(ii) over 23 minutes, flow rate 1.5 mL/minute, A =214 nM).



3-(4-5-[(2R 6S)-2,6-Di nethyl tetrahydro-1 (2H)-pyridi nyI]pentyI

3, 4-di hydro-2H 1, 4 benzoxazin-2 yl)cycl ohexanecar boxi m dam de; l} §EP 2[]02

2-[(3- Am nocycl ohexyl ) met hyl]-4-5-[ (2R, 6S)-2, 6-di nethyl tetrahydro 1

(2H) - éb entyl - 2H 1, 4- benzoxazi n- 3(4H) one; 2 ~ SpETAS9826708.45

3-[(4-5 ? 2,6-Di rrethyltetrahydro 1 (2H)- pyridinyl]pentyl -3-o0xo

3, 4-di hydro 2H- 1, 4- benzoxazi n-2 yl ) met hyl ] cycl ohexanecar boxi m dam de;

2- (3- Ami nocycl opentyl)-4-5-[(2R, 6S) -2, 6-di nethyl tetrahydro-1 (2H)

pyridi nyl ] pentyl - 2H 1, 4- benzoxazi n- 3 (4%35—0ne

3-(4-5-[ (2R, 69) -2 6-D| met hyl t et r ahydr - pyridinyl ] pentyl -3-o0xo

3, 4-di hydro-2 FEgirehs '.h'--‘:.»tezziﬂ‘ am de;

2-[(3-

(2H)-p

3-1(4-S-[ (2R, 6 gtetapenientaar ide] (2H} - pyr|d|nyl]pentyl 3- 0x0

3, 4-di hydro-2H-1, 4- benzoxa2| n- 2 yI ) rret hyI ] cycl opent anecar boxi m dam de;

3-(4-4-[(2R 6S5)-2,6-Dinethyl tetrahydro-1 (2H)-pyridinyl]butyl-3-o0xo-3, 4

di hydro-2H1, 4- benzoxa2| n- 2-yl ) benzenecar boxi m dam de; H,

3-(4-6-[ (2R 6S)-2, 6- Di met hé_h&etrahydro 1 (2H} - pyridi nm hexyl - 3-pxo-3, 4
)benzenecar 0

di hydro-2H- 1, 4- benzoxazi n- boxi m dam de;
2-(2-3-(Am' no(irrino)rrethyl] p ; 8 g oxo- 2, 3-di hydro-4H— / o)
[

pyridi nyl ] et hyI acetam de; 3
3-[ Ami no(i m no) net hyI ] phen ,
benzoxazi n- 4-yl > -di met hyl t e}
pyridinyl ] meth dpanani de; 3-4-[2-(2;[(F3, 6§ -Di et hyl t et rahydro-1
(2H) pyridi nyl J'ethykam peet hyl | - 3- oxo- 3, 4
benzoxazi n- 2-yl benzené&car boxi m dam de;
3-[4-(2-2-[(2R 6S)-2,
3-0x0- 3, 4-di hydro-2H 1
3-(4-4-[(2R 6S)-2, b-Di
3, 4-di hydro-2H 1. 4- be
3(44((2R68) 2, 6-Di

3, 4-di hydro-2H 1 4 be
H3C

r boxi m dam de;
thyltetrahydro-1 (2H)-pyr/dinylJphenyl - 3- oxo

oxazitt* 2-yl ) benzenecar boxKpi dam de;

t hyl tetrahydro-1 (2H)-pyrixi nyl Jbenzyl - 3- oxo
oxa2|&_12 yl ) benzenecar boxim dam de; 2 ~r S EP 200

N HiC . ,°H3

5 To (20) (0.32 g, 0.66 mmol) was added acetic anhydride (2 mL) and the
solution was stirred at room temperature for 2 hours. The solution was diluted
with acetic acid, and the solvent was evaporated in vacuo to give (21) as a yellow
oil in quantitative yield.

HPLC: RT = 12.08 min. (Beckman 235328 C-18 5 pum 4.6 mm X 25 cm, eluted

10 with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and
(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90
(i):(ii) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nM).



- 146 3-[4-(4-[(28,6S)-2,6-Di nethyitetrahydro-1 '
(2H) - pyri di nyl ] met hyl phenyl ) 3- oxo0- 3, 4-di hydro-2H 1, 4- benzoxaziznéstP 2002
yl ] benzenecar boxi m dam de; 3-(4-4- [(2R, 6S}- 2, 6-Di et hyl t et rahydro-1
(2H) - pyri ipyddeey£! ohexyl - 3 oxo- 3, 4-di hydr o- 2H 1, 4- benzoxazp@r/8s9s/26708
yl ) benzenecar boxi m dam de; 3-[4-(4-[(2R 69)-2, 6- Di met hyl tetrahydro-1 (2H)
pyridi nyl]cycl ohexyl net hyl ) - 3- oxo- 3, 4-di hydro-2H-1, 4
benzoxazi n- 2-yl ] benzenecar boxi m dam de;
3-[4-(4-[(2R 69) -2, 6-Di net hyl t et rahydr o- 136t 2H)
pyri di nyI)rreth IcycI ohexyl) 3 oxo 3 4- di h dro-2H-1,4

epdh) EH108 5§(2R.65)-2.6-Dimethvlhexah

3-(4-3-[(2R,6 ) oredi B k ih A} BY cl opentyl -
0x0- 3, 4- di hydr 852 Hib DALY
3-[4-(3-[(2R 6Eerﬂgﬁedarbmid_mg mﬂrahydro 1 (2H)
pyridinyl]cycl opentyl met hyl) - 3- oxo- 3, 4-di hydro-2H 1, 4
benzoxazi n- 2-yl ] benzenecar boxi m dam de;

3-[4-(3-[ (2R, 6S)-2, 6-Di net hyl t etrahydr o-CH{ 2H)

pyri di nyl ] met hyl cycl opentyl ) - 3-oxo- 3, 4-di hydro-2H-1, 4
benzoxazi n- 2-yl ] benzenecar bo 1 dam
3-(4-(B)-5-[(28,6S)-2,6-Dinmeth

3- [ 3- Oxo- 4- (5- pi peri di nopent
yl ) benzenecar boxi m dam ge
t
ecar qoxi m dam de; |
phenyl - 3-0%XD- 2, 3- 0-
| ] N2- pi peri di necarboxyl ic atid; N
1-[5-(2-3-[ Ami no(i m no}fret hyl ) phenyl - 3- oxo- 2, 3-di hydro 4H 1, 4
benzoxazi n- 4-yl ) penty! ] \3- pi peri di necar boxyl i c acid; 2 ~+ S E P 200 - 147
1-[5-(2-3-[ Ami no(i m no) mgt hyl ] phenyl - 3- oxo- 2, 3-di hydrg-4H-1, 4
benzoxazi n- 4-yl) pentyl ] 44- pi p&k i di necar boxylic acid; 22
3-4-[5-(3, 5-Di net hyl pi per} di no) pentyl ]-3-o0xo0-3, 4-di hydro-2H1, 4
benzoxazi n- 2-yl be ;
3-4-{5-(4- Hydroxy

2 yI benzenecar boxi m dam

5 To (21) (0.34 g, 0.65 mmol) in acetic acid (2 mL) was added 20%
palladium on carbon (45 mg) and hydrogenated at 23°C for 2 hours. The mixture
was filtered through Celite and the filter pad washed with acetic acid. The
combined filtrate and washings were evaporated in vacuo, and purified by
preparative HPLC (Vydac 218TP1022 C-18, eluted with a mixture of solvents

10 consisting of (1) 0.1% trifluoroacetic acid in water, and (ii) 0.1% trifluoroacetic
acid in acetonitrile, gradient profile 95:5 (i):(ii) to 60:40 (i):(ii) over 90 minutes,
flow rate 20 mL/minute, A = 214 nM) and lyophilized to give 50 mg (16%) of
product (22) as a fluffy off-white solid.
1H NMR (DMSO0, 400 MHz): § 9.33 (1H, s), 9.18 (1H, s), 7.69 (3H, m),

15 7.55 (1H, m), 7.41 (2H, m), 7.33 (1H, m), 7.07 (1H, m), 5.11 (1H, s), 4.09
(2H, m), 3.38 (2H, m), 3.24 (2H, m), 3.10 (2H, m), 2.91 (2H, m), 1.84 (2H, m),
1.66-1.33 (6H, bm), 1.24 (6H, m).

CIMS M+1 =465, M-1 = 464.



3- 3- Ox0- 4-[ 5- (4- oxopi peri di no) pentyl]-3, 4-di hydro-2H 1, 4- benzo
yl henzenecar boxi m dam de; ﬁali §E2P 2002
3-{4-(5-2-[(Di net hyl am no) met hyl ] pi peri di nopentyl) - 3- oxo- 3, 4-di hydro

2H 1, 4- bengoy9asos2- vl | benzenecar boxi m dam de; PCT/US98/26708

3-(4- 5-{4- (D net hyl am no) pi peri di no] pentyl - 3- oxo- 3, 4-di hydro-2H1, 4
benzoxazi n- 2-yl ) benzenecar boxi m dam de;

1-[5-(2-3-[ Ami no(i m no) net hyl ] phenyl - 3- oxo- 2, 3-di hydro-4H1, 4

benzoxazi n- 4-yl ) pentyl]-4-pi peri di nesul f e8fl-c aci d;

benzonazim oy IERERE B i AR R 5.1 min. (1304)? BBkt 235328 €18 5 pm

3-4-[5-(2,5-D %rgﬁ% P2H 1,4
benzoxazi n- 2- ylmgéeﬁ%eﬁéggmb%@?% ngsolse&%(&flgrst? %M% r oI i di nyl
) pentylj -3, 4- dnﬁﬂdusma&tde ﬂxcxé-nbma)aad (i) @1 %lthifureavetiaadid in atedaimike;

1-[5-(2-3-[Anin m no -2 3.di hydro-4H- 1, 4
benzoxazi n- 4- y|& ?ﬂtﬁ‘%f{gkgéb 8?’5&“8@9@35@?‘% Bjinpites, flow rate

N-1-[S- (25 3- [ Anji_ 141 insid jml enyl - 30x023d|hydro 4H 1, 4
benzoxazi n-4-yl ) penty tetrahydro 1 H—pyrrol 3-yl -N net hyl acet am de;
3-4-[5-(3-Am no- 1-pyrrolidinyl)pentyl]-3-o0xo-3,4-di hydro-2H 1, 4
benzoxazi n- 2-yl benzenecar boxi m dam de;

3-(4-5-[2, 5- Bls(rrethoxyrrethyl) 1- pyrrgP(AcMnyF] pentyl 3- oxo- 3, 4 di hydro
2H 1, 4- benzoxaz:i- 2{@R hyihex 1

; ; Zamiime 2 148

3-(4-5-(2- (Hydroxyrrethyl} 5- rrethyl 1- pyrrolldl nyl ] pentyl - 3- oxo-3, 4
di hydr o- ZH 1, 4- benzoxazi n- 2-yl ) benzenecar boxi m dam de;
3-4-[5-(Dii sopropyl am no) pent yl ‘]: 3- 0x0- 3, 4-di hydro-2H 1, 4- b§nzoxazin
2-yl benzenecar boxi m dam de; N
3-4-[5-(Di et hyl am no) pentyl ]
yl benzenecar boxi m dam de;
3-4-[5-(Met hyl am no) entél ]-3 3, 4-di hydro-2H 1, 4- benz
yl benzenecar boxi mgemge,; ( 1-Methyl-1 0
H i m dazol -2-yl)p @ - 3- 0gxo- 3, 4-di hy-d-Lﬂ:ZH— @
benzoxazi n- 2- yl benzene€CagbOXT 01 dami de; 4-[5- R DI
H i m dazol - 1-yl ) pentyl ] - B- oxo- 3, 4-di hydro 2H N
1, 4- benzoxazi n- 2- yl benzerRgecar boxi m dani de;
3-[4-(5- I\/brphollnopentyl) 3- oxg 3, 4-di hydr o- 2H 1, 4- belyzoxazi n- 2
yl ] benzenecar boxi m dam d 23
3-4-(5-(3, 5-Di net hyl mor phdj i no) pentyl | - 3- oxo- 3, 4-di hytigo-2H 1, 4
benzoxazi n- 2-yl benzenecardoxi m dam de;

H5C CH3 H,C

-3-4

n-2

ki - 1

10 In a three-necked flask, intermediate (13) (0.49 g, 1.14 mmol) was
dissolved in pyridine (50 mL). Nitrogen was bubbled through the solution for
30 minutes. Hydrogen sulfide was bubbled through the yellow solution for
20 minutes. The solution turned green and the flask was sealed and stirred for
24 hours at room temperature. HPLC indicated that the reaction was complete.

15 Nitrogen was bubbled through the solution for 30 minutes. The solution was
evaporated in vacuo, coevaporated with toluene, and purified by preparative
HPLC (Vydac 218TP1022 C-18, eluted with a mixture of solvents consisting of

(1) 0.1% trifluoroacetic acid in water, and (ii) 0.1% trifluoroacetic acid in



3-[ 3- Ox0- 4- (5- pi per azi nopentyl) -3, 4-di hydro- 2H 1, 4- benzoxazi n-

yl ] benzenecar boxi m dam de; ? [f SEP 2002
3-4-(5-(2, 6-D net hyl pi perazi no) pentyl ]-3-oxo-3, 4-di hydro-2H 1, 4

benzoxazi waeysotsInzenecar boxi m dam de; 3-3-Oxo0-4-[5-( 1 PCT/US98/26708

H pyrazol - 1-yl ) pentyl ] -3, 4-di hydr o- 2H 1, 4- benzoxazi n- 2

yl benzenecar boxi m dam de; 3-[3-0Ox0-4-(S-tetrahydro-1

H pyrazol - 1-yl pentyl ) -3, 4-di hydro-2H 1, 4

benzoxazi n- 2-yl ] benzenecar boxi ni dani de; -88-

3-4-[5-(2,5-Dineth

di hydr o- 2H 1, £58! ﬁ%&g}qﬁ Q dpgﬂq.g%ﬁggryﬁggﬂf'ﬁoéb 4@ égﬁﬁd’& e S0 miftfes; fow rate
3-(6-Chl oro- 4- z@:ﬁtﬂﬁn@@)k 2264 dMyahdiyopRilizediodive 38 mpH{6%4)\0f pfbdwl @pentyl

3- oxo- 3, 4- di hydro- 2H 1, 4- benzoxazi n- 2 yl ) benzenecar boxi m dam de;
3- (4 S-[(2R 69)582@30&801!4 hyl t et rahydro-1 (2H)-pyridinyl]pentyl-6-fluoro

255 8 Al RO VR IB 5 2 ¢ 7
(2 Pyl v, by afgpein® 20U, 31 1Y e Bl an) -2

(2H) - pyri di nyl §)5:92 (2H, @), 3.37 (2H, bs),324 (2H, bs), 3.11 (2H, m), 292 (2H, bs) 1. 84

{met hyl sul f anyl.),- 3- 0x0: - di. hydr, 4- benzoxazi n- 2
yl ] benzenecar tféiér m)dféfﬁ'g-é‘?@i éaf;%g% ’E%) 2, 6- Di net hyl t et xahydro-1
{2H) - pyri di nyl ¢ parstni-1 3-466.0- 6

(trifluoroneth Ii- 3,4-di hydro-2H 1, 4- benzoxazi n- 2
yl ] benzenecar b%g @1 RE 7 1248 min. (Beckman 235328 C-18 5 um 4.6 mm x 25 cm, eluted

3-(4-S /2R, 6S net rah 14 di nyl A yl
AL hy%%amquf%éL% Song o TN R it B
2-3- (Am no(i rraul) oApseifluptdapétiRragid-in jacdtontifrild, gﬁﬁixera profiler8tA0i)t (&Y toalyay o 1
(2H) - pyri di nyl tyl rﬁ 0xo0-3,4 d| hydr o- 2H- 1, 4- benzoxazi ne-6 carboxylic
aci d; Mot hyl 2000 Qe mies e W | bR pintie, 3.7 ¢HRnNS) 2 6

di et hyl tetrahydro-1 (2H)-pyridi nyl ] pentyl - 3- oxo- 3, 4-di hydro-2H

1, 4- benzoxazi ne- 6- carboxylate

3-{d- Cyano- 4- S-[ (2R, 6S) - 2, 6- di net hy| EXAMRLE- 1 (2H) - pyri di nyl ] pentyl

3- oxo- 3, 4-di hy . - 4 Idanvele:

23 LA no(.m%@%%#%%%ﬂ@e%%@%&%% ro 1

(2H) - pynsdi ny| dipedrosdH-B.debe azined-Vi)-drhydfisdybenvehegarboximnidamids

car boxi m dam de;

2-3-[ Ami no(i m no) net hyl ] phenyl -4-S-[ (2R, 6S) - 2, 6-di net hyl t et rahydr o
Step (a); Preparation of 2-(benzvloxy)-5-bromobenzenecarbaldehyde

- (j\oo

H H

Br Br

24 ’ 25

To 5-bromosalicylaldehyde (24) (10.01 g, 49.8 mmol) in DMF (50 mL)
were added benzyl bromide (6.5 mL, 54.6 mmol) and potassium carbonate
20 (13.76 g, 99.6 mmol). The reaction mixture was stirred at room temperature for
72 hours. The solution was diluted with water, and extracted with ethyl acetate
(3 X200 mL). The combined organic extracts were washed with brine

(2 X 100 mL), dried with magnesium sulfate, filtered, evaporated in vacuo, and



1 (2H) - pyridinyl] pentyl - N- hydr oxy- 3- oxo- 3, 4-di hydro-2H-1, 4
benzoxazi ne- 6- car boxi m dam de; 3-4-S-[(2R 6S)-2, 6-Di net hyl tet Za%y‘gE(P ]2002
(2H) - pyri di nyl ] pentyl -

[ hydr azi nagowd/sm@set hyl | - 3- oxo- 3, 4- di hydr o- 2H 1, 4- benzoxazi FCT/US98/26708

2-yl benzenecar boxi m dam de;

2- 3-[ Ami no(i m no) net hyl | phenyl - 4-S-[ (28, 6S)-2, 6-di net hyltetrahydro 1

(2H) - pyri di nyl ] pentyl - 3- oxo- 3, 4-di hydr o- 2H 1, 4- benzoxazi ne- 6 car boxam de;
2 ~S EP 2002 - 150 3-[4-5-[(2R 6S)-2,489Di net hyltetrahydro-1

(2H) - pyri di nyl ].pent yi - . .
( hydr oxynet hyl *‘R?P% ggh"?ﬁ“ﬁg’d (e Arpducy (29) was erysiallized from ethyl acetate in
yl ] benzenecar bautate dﬁ%ﬂ/&lm .96 g (76%) as a white solid.

3-(6-(Am nomet hyl ) -4 [ (28, 68) 2, 6-di net hyl tetrahydro-1 (2H}

pyri di nyl ] pent yH- wmcm:m-mnwnﬁ 10.27(1 H, 8), 5e95¢ i am), 7-61 (1H, m), 7.43-

yl ) benzenecar boxi m dam de; 3-(4- &;28 65) -2, 6-Di net hyl tetrahydro-1
(2H) - pyri di nyl [738€iHim)e6.95¢ Homg, )28, &- di hydr o- 2H 1, 4- benzoxazi n- 2
yl ) benzenecar boxi m dam de; 3-(4-5-[(2R, 6S)-2, 6-Di net hyl tetrahydro-1
(2H) - pyri di nyI]pentyI 6 hydrox - 3- 0X0- 3 4- di hydro 2H-1, 4- benzoxa2| n- 2
yl } benzerfecar baie Redpa: oy S-bramophenylhi

(2H) - pyri di nyI]e 6 met hoxy- 3- oxo- 3 4- di hydro 2H-1 4 benzoxa2| n- 2
yl ) benzcnecar bogﬁﬁg-dam de;

3-(6-(Benzyl oxyr4-5-[ (2R 6S)-2,6-di methyltetrahydro-1 (2H)

pyridinyl] pentyl - -3, 4 di hydro 2H 1, 4- benzoxazi n- 2
yl ) benzenecar bo @ O OH
2-[(2-3-[ Am no( phenyl 4-5-[ (2R, 6S) - 2, met hyl t efrahydro-1
(2H) - pyri di nyl ] peaty 0-8y,4- di hydro-2H.1, 4- ben i éacetl C
acid 3-[(2-3-[Am no(i ] nmet hyl ] phenyl - 4-5-[ (2R, 6S) - 2,
di met hyl t et rahydro- 1( 2=pyri di nyl ] pentyl - 3- oxo- 3, 4- di hy H
1, 4- benzoxazi n- 6-yl ) oxy| propanoi ¢ aci d;
4-1(2-3-[Ami no(i m no) neBihyl ] phenyl -4-5-[ (2R, 6S)-2, 6 di met B t et r ahydro-1
(2H) - pyri di nyl ] pentyl - 3- oxo- 3, 4-di hydro-2H 1, 4- benzoxa2| n- 6-yl ) oxy] but anoi c
acid; 2-((2-3-(Am no(i n$o)net hyl] phenyl -4-S-[(2R, 6S)-2,6 26
di et hyl tetrahydro-1 (2H)-pyridi nyl] pentyl - 3-oxo- 3, 4-di hydr o- 2H
1, 4- benzoxazi n- 6-yl ) am no] aceti ¢ aci d;
3-[(2-3-[Am no(im n%t%hﬂ%ﬁ&éﬁﬁéﬁdkﬂﬂbﬁn{xﬁe?ﬁ ﬁﬁ% 327cﬁmﬁldlﬁnmﬂnmtchﬁhydr o-1
(2H) - pyri di nyl ]aﬁ)ent yl - 3- 0x0- 3, 4- di hydr.o- 2H1, 4- benzoxazi n- 62y nmi noj pr opano
ic acid; uminim foil (1.02 g, 37. 8mmol) in DMF (188 mL) were added (25) (10 9% g,

10 37.6 mmol) and carbon tetrachloride (7.6 mL, 78.8 mmol), and the mixture was

stirred at ambient temperature 3 hours. The reaction was quenched with aqueous

IN hydrochloric acid (100 mL), and the mixture was extracted with ethyl acetate

(3 x 300 mL). The combined organic extracts were washed with brine (200 mL),

dried with magnesium sulfate, filtered, evaporated in vacuo, and dried under high
15 vacuum to give the trichloromethyl carbinol (26) as a brown oil in quantitative

yield.

1H NMR (CDCl3, 300MHz): 5 7.82(1H, m), 7.46-7.37(6H, m), 6.87(1H, m),

5.71(1H, s), 5.11(2H, m), 3.85(1H, bs).



2 ~ SAP 200 -151 4-[(2-3-[Am no(i m no)net hyl ] phenyl -4-5-[ (2R, 6@- %

di met hyl tetrahydro-1 (2H)-pyri di nyl] pentyl - 3-oxo- 3, 4-di hydr o- 2 lf 8 P 2002
1, 4- benzoxazi n- 6-yl ) am no] but anoi ¢ aci d;

3-{4-5-[ (3> &mo25% 6- D net hyl tetrahydro-1 (2H)-pyri di nyl ] penegtusss(28708

hydr oxyet hoxy) - 3- oxo- 3, 4- di hydr o- 2H 1, 4- benzoxazi n- 2

yl ] benzenecar boxi m dam de; 3-[4-5- [(2R 6S) - 2, 6-Di net hyl tetrahydro-1
(2H) - pyri di nyl ] pentyl - 3- oxo- 6

(2H1, 2, 3, 4-tetraazol - 5-yl n'ethoxy) 3, 4- didgydro-2H1, 4
benzoxazi n- 2- yl ] benz=neca; box m_dam de

3- (6- Am no- 4- 5 : ' 2 geasint vl
3- 0oxo0- 3, 4-di hy 1, 4- benzoxa2| n- 2 yI )benzenecar bOXI m dam de
3-(6-(Butyl am -[ (2R, 65) - 2, 6-di net hyl tetrahydro-1 (2H)

pyri di nyl ] pentyl - 3- 0xo0- 3, 4-di hydr 0- 2H- 1, 4- benzoxazi n- 2
yl ) benzenecar boxi m dam de;

3-(6-(Di wethylanlno) 4-5-[ (2R, 69) -2, 6- dlnethyltetrahydro 1 (2
pyridi nyl ] penty,

yl ) benzenecar bd

3-(6-Anilino-4-

3- 0x0- 3, 4- di hydr o- 2H-|

3- (6- (Benzyl am no) - 4- ~ ;

p , 4- dlhydro 2H—1 4- benzoxa2|n 2q

) benzenecar boxi m dam He
N- 2- 3- [ Ami no(i m no) et %I ] phenyl - 4-5-[ (2R, 65)-2, 6 di met hyltetrahydro-1
(2H) - pyri di nyl ] pent yl - 3xo0- 3, 4- di hydr o- 2H 1, 4- benzoxazi n- 6271 ) acet ani de;
N-(2-3-[ Ami no(i m no) net hyl ] phenyl -4-5-[ (2R, 65}-2, 6 dinethyltetrahydro-1
(2H) - pyri di nyl ] pentyl - 3- oxo- 3, 4- di hydr o- 2H
4-
(

(
yridi nyl ] pentyl - 3- oxo-
yl

(

benzoxazi n- 6- y| Yoyedminophanetlgrdsochdariddd).88 g, 6.04 mmol) in DMSO (15 mL)

N (23 A (it col et b ] RGO 4 5 16 2R:08) on ol Ik LB ©- 1
, 4- benzoxazi nhéat ¢egsed- m&m@w a): mT%ctem mnm%l)‘}nWS@Qm?mL) Wagadded
(2-3-[ Ami no(lmno)methél phenyl - 2R, 6S)-2,6 dinmethyltetrahydro- |

2H) - pyri di nyl H‘t‘%ﬂ Qver mutg{s%},rﬁ%,t@ngqrpmre After evolution of heat ceased, the
1, 4- benzoxazin d, diluted
N- (2- 3- (Am no( Fﬁ‘l #(')eg‘r?et ﬁ | i Cﬂﬁ@%ﬁgﬁgﬁﬁsz'éh%g)actéon mgct%gg,[\:v r?f/ IC(t)Oé% r Sh%r o-1

(2H) - pyri di nyl wisantatér; ﬁnbmra'&tad -withhetbylac@hte (5 x 500 mL). The combined organic

10 extracts were washed with brine (200 mL), dried with magnesium sulfate, filtered,

and evaporated in vacuo. The residue was purified on a silica gel column eluted
with 20% ethyl acetate in hexane. The product (27) was isolated 0.67 g (27%) asa
solid.

TH NMR (CDCl3, 300MHz): § 7.91(1H, bs), 7.51(1H, m), 7.43(1H, m), 7.27(5H,
15 m), 6.97-6.85(4H, m), 6.67(1H, m), 5.83(1H, s), 5.05H, m).

2-vl)benzenecarbonitrile

o — e

27 28



4- benzoxazi n- 6-yl } - 2- phenyl acet am de;

4-5-1{2R 6S)-2, 6-Di met hyl tetrahydro-1 (2H)-pyri di nyI]pentyIZG, SEP 2002
met hyl sul f onyl )am noj - 3- oxo- 3, 4-di hydr o- 2H 1, 4- benzoxazi n- 2

bet i zengggohsyst dam de, PCT/US98/26708

(6-[ (Cycl ohexyl sul fonyl )am no]-4-5-[ (2R, 6S)-2, 6-di net hyl tetrahydro 1

H) -pyridinyl ] pentyl - 3-oxo- 3, 4-di hydro-2H 1, 4- benzoxazi n- 2

) benzenecar boxi m danmi de;

(6-[ (Cycl ohexyl met hyl ) sul fonyl ] arri no 4=93=[(2R 6S~2, 6 di net hyltetrahydro-1
H) - pyridinyl ] pentyl - 3- 0x0-3, 4

enzoxazi n- 2-yl ﬁb‘@ﬁi‘é’ﬁ@éﬁ&elg’ﬁ%%a?ﬁedp) (0.17 g, 0.477 mmol) and cuprous

b
et 2l ongTRIES & VSRR BN & A2tk ibernt Mnciita ©

zenecar boxediedabe.dthe sollutxon was cooled, diluted with water (50 mL) and ammonium
[ (Benzyl sul f ony| )am a - 2R 6S) - 2, 6- di net h%/I t et r ahydr o- 1d(2H)
i di nyl | pent pydrexide{3bmk, ?Hﬁ“\‘f "E!Hf"ih athylacsies3% (09 mL). The combine

h
6-
(3R R 5ol ( %@%E)d&?a%‘?&e S SIHE2 6053, ared vith mpenestu, |
i
f

NI—NI—/'\l"

_\< _—r~

x

di hydr gulfate, }filterdde evapsmtddrin Fagtlo) artd dsdRadplidpi eaamnd give mn@n de;

4-
4-5-1 (2R 6S) - 2, &D&gthyltetrahydro 1 (2H)-pyridinyl]pentyl -

, 4- di hydr €2 le'Q hZasd selid v ) 4 net hoxybenzenecar boxi mi dam de;
E

x

4-
4-
p
b
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r
)
- (
0
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0
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0
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R iy AELRIR G, SRt 8§ BR0EE R S SR O e
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5-

h

P 2

di
zcneM+1B3%6.m dam de;

5-

h

5-

x

di
e
2
3,
2S
3
2
3
S

. l

- pyr
oxyb
2R) -
3, 4-di
2S) - [ ( DRep(®): ; of hy(bénzt - 8H{ 4 y : ]
0x0- 3, 4- di hydr Q- 4 4- henz i n- 2 | ) ben enecarbOX|n1dan1de 11. A
conmpound whi ch #5425 L 0 €Di nmet hyl t et r ahydr o- |
(2H) - pyri di nyl ] pentyl -3 oxo- 3, 4- dlhydro 2H—1 4- benzoxazi n-2-yl)-4
hydroxybenzenecarbOX|nldanlde 12. A conmpound of which is:qp¢H

1, 4- Benzoxazi n- 3( 4l - one, (2 6-diri ~et hyl -

N

[
[ (2R 6S)-2, 6-Di net hyl tetrahydro-1 (2H)-pyridinyl]pentyl -
ydr o- 2H-1 4- benzoxa2| n-2 vyl )benzenecar bOXI m dam de or
R T(E : H(be €

x

OOO WoT—~NO OOO OOO OO‘<'O C.«.)‘<'_'CA.)I—""(Jk.)‘<""‘“00‘<’“C.«.)IA
~—~N I =

d Hn
( 4-
(0]

- ( 4-

Br

28 29

To the benzoxazinone (28) (1.63 g, 4.57 mmol) in DMF (5 mL) was added
15 sodium hydride (0.20 g, 5.00 mmol) and the solution was stirred at 0°C for
10 minutes until bubbling stopped. To this solution was added
1,5-dibromopentane (2.5 mL, 18.3 mmol) and the solution was stirred at 0°C for
additional 2 hours. The solution was diluted with water, and extracted with ethyl
acetate (5 x 200 mL). The combined organic extracts were washed with brine

20 (2x100 mL), dried with magnesium sulfate. filtered, and evaporated in vacuo. The



pi peri dinyl )propyl]-2-phenyl-; 2# SEP. 2002

4-[5-(2,5-Di net hyl -pyrrolidin-1-yl)-pentyl]-2-phenyl -4H benzo

1, 4) oxazi n- 3-one; 2H 1, 4-Benzoxazi n-3(4f-one, 4-[5-[bis(1

met hyl et hyvo agioa] pentyl | - 2- phenyl -; 2H 1, 4- Benzoxazi n- 3( 4HeD898/26708

4-)3-(2,5-dinethyl -1 pyrrolidinyl)propyl]-2-phenyl-; 2H

1, 4- Benzoxazi n- 3{41~-one, 4-[3-[bis(1l nethylethyl)am no]propyl]-2-phenyl -
-[ S- (2, 6-Di met hyl - pi peridin-1-yl)-pentyl]-2-phenyl -4H benzo]

1, 4] oxazi n- 3- one; -92-

4- (S-Di et hyl am no- pentyl) 2- hen | - 44 benzo[ 1, 4

2- Pheny| - 4- ( 5- Ftdus MaaPre M/?n pulita e glpmaecﬁ%q lyﬁﬁ?@f shre agetgftn

2-[ S (3- Oxo- 2- I pentyl ]

i soi ndol e-1, 3- g#}ga% T}A%ﬁ%ﬁcpné%gggpﬁgﬁgh]lp?%@?t)gisg‘h%%l 4H benzo[

1, 4) oxazi n- 3- Oth,NM 2(CHCI? IOMITALS -7.68¢2H, m), 7.31(5H, m? 7.07- 694&5!—1 , m),

2- (4- Chl or o- phenyl ) - 4-[ 5- -di net hyl - pi peridin-1-yl)-pentyl]
4H- benzo[ 1, 4] o$83(1H, 3),(5nl(4(2H m), 3.89(2H, m), 3.37(2H, m), 1.86(2H, m), 1.55(4H, m).

i 21]20>(<:2|2|05:103p2 éx}(g MH[_%og%b?bﬁher%g)y& pyrrolidin-1-yl)-pentyl] 4H benzo]

2- (2-Chl oro-phenyl )-4-[S- (2, 6- dlnethyl plperldln 1-yl)-pentyl] 4FLbenzo[

1, 4] oxazi n- 3- oge; -di h Q .1 4 [

pent anam di ne;

1, 4] oxazi n- 3- opg;

2- (4- Chl or o- pheny Ry y -pentyl]

4H benzo[ 1, 4] o n oni enyI 4-(5-pyrrolidin-1-yl-pentyl)-4H benzo]

1, 4] oxazi n- 3-one; conmpound with trifluoro-acetic acid;

3- (3- Oxo- 2- phenyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi n-4-yl met hyl ) benzonitrile;

4-[6-(2,5-Di net hyl -pyrrolidigN1-yl)-hexyl]-2-phenyl -4H bengd]

1, 4] oxazi n- 3-one; 3-(3-xo henyl -2, 3 di hydro-benzo [

1, 4] oxazi n-4-yl met hyl ) benj i 2- Napht hal en- 2- yh—4
. 5

perldln I

-yI pentyl)-4H be /. 4- (5- Am pFpe -ph -4H benzo
[ 1,4] oxazin-3- on - pi peridi Lyl ] nhenyl
benzo[ 1, 4] oxazi n- - phényT=4- (S- -7y " Pent yl ) - 4H

benzo [ 1, 4]oxa2|n 3 o e;

H,C H
Br 3\/\}1}}3

29 30

10 To (29) (1.14 g, 2.26 mmol) was added cis-2,6-dimethylpiperidine (10 mL,
74 mmol). The solution was stirred at 70°C for 16 hours. The solution was cooled,
diluted with water, and extracted with ethyl acetate (3 x 200 mL). The combined
organic extracts were washed with saturated sodium bicarbonate (2 x 100 mL),
washed with brine (2 X 100 mL), dried with magnesium sulfate, filtered,

15 evaporated in vacuo, coevaporated with toluene, and dried under high vacuum to
give (30) as a yellow oil in quantitative yield.

THNMR (CDCl3, 300MHz): 8 7.56(2H, m), 7.25(5H, m), 7.10(1H, m), 7.00-
6.89(4H, m), 5.78(1H, s), 5.09(2H, m), 3.80(2H, m), 2.64(2H, bs), 2.37(2H, bs),
1.59-1.15(12H, bm), 1.00(6H, m).



7- Met hoxy- 2- phenyl - 4- (S-pi peridi n-1-yl - pentyl)-4H benzo[ 1, 4] Ozal;iﬁE? mz
8- Chl or g- 2- phenyl -4-(S-pi peridin-1 -yl-pentyi)-4H benzo[ 1, 4] o%aki

3- Ox0- 2- phenyl - 4- (5- pi peri di n-1-yl -pentyl) -3, 4-di hydro- 2H benzo]

1, 4] oxazi naod9seasboni tril e; 2 ~ s~P Zoos -155_ PCT/US98/26708

4- ( 3- Ox0- 2- phenyl - 2, 3-di hydr o- benzo[ 1, 4] oxazi n-4-yl nethyl) benzam di ne; t
- [ 5- (3- Ox0- 2- phenyl - 2, 3-di hydro-benzo [ 1, 4] oxazi n-4-yl)-pentyl]

pi peri di ne- 2, 6-di one; 3-(3-Oxo- 2-phenyl - 2 3-di hydro-benzo [ 1, 4)oxazin-4-yl
) propionitrile; 4-(3-Oxo-2-phenyl -2, 3-di%Bydro- benzo[ 1, 4] oxazi n-4-yl)

Dot e R EaB foteysgs E5R il ALY,

propyl ] - guani d'vﬁﬁmamlxture of solvents consisting of (i) 0. l%tnﬂuoroacetxc acid in water, and
N-[ 5- (3- Oxo- 2- phenyl - 2, 3-di hgdro benzo[ 1, 4] oxazi n- 4- %@Eentyli %uanl di ne;
4- (3- Ox0- 2- pheriy) 0. D%3tfinorpanchic pad svacetonitrile, sradienhpre ﬁiﬂ QyiYitben P30 di ne;
2- (4- Met hoxy-p e Iy o[ 1, 4] oxazi n- 3- one;
7- Met hyl -2-pheg§w 3v<:é25 ﬁnrﬁeﬂrt&aflg\g ?e}.Syﬂ'lLHﬁﬂﬁ% :—j!lben o[ 1, 4] oxazi n- 3- one;
5- Met hyl - 2- phenyl - 4- (5- p| peridin-t -yI pentyl)-4H benzo[ 1, 4] oxazi n- 3- one;

| - d~ G | )5

benzol[ 1, 4]oxazin-3-one 2 4- Vet ox -phenyl) 4- (5-piperazin- t
-yl -pentyl)-4H

2- (4- Hydr oxy- phenyl ) - 4- (5 plperldln 1- yI pentyl )-4 H benzo|
1, 4] oxazi n- 3- one; 2 ~ s~P 200

'NHOH

o olo

H3ctrycu3 H3CUCH3
30 3

To (30) (1.21 g, 2.25 mmol) in methanol (25 mL) were added
10 hydroxylamine hydrochloride (0.39 g, 5.61 mmol) and diisopropylethylamine
(0.39 mL, 2.24 mmol). The solution was stirred at room temperature for 16 hours.
The solvent was evaporated in vacuo and the oil was dried under high vacuum to
give (31) in quantitative yield.
HPLC: RT = 13.46 minutes (Beckman 235328 C18 5 um 4.6 mm X 25 cm, eluted
15 with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and
(ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90

(1):(ii) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nm).



-156 4-[5-(2,6-Di nethyl-piperidin-I-yl)-pentyl]-2-(4-hydrox h )
4H benzo j 1, 4] oxazi n- 3-one; )2% S’E/PZUUZ
2- (4- Met hoxy- phenyl ) -4-[S- (4-net hyl - pi perazin-1 -yl)-pentyl]-4H
benzo[ 1, 4 woxe950258- one; 4-{4- PCT/US98/26708
] S-(2,6-D nmet hyl -pi peridin-1-yl)-pentyl]-3-o0xo0-3, 4-di hydro 2H- benzo]
1, 4)oxazin-2-yl }-benzonitrile; 4-{ 4-[5-(2,6-D nethyl-piperi din- |
-yl)-pentyl ] 3-0x0- 3, 4-di hydro 2H benzo[ 1, 4] oxazi n- 2- yI } - benzam di ne;
4-{4-[5-(2, 6-D net hyl - plperldln l-yl)- perﬂdyl) 3-0x0- 3, 4-di hydro 2H benzo[ |
, 4] oxazi n- 2-yl § -t hi ok de ) . .
[ 2- (4- Met hoxy- PRRAGHSTE
acid; 4- { 4- [
2H-benzo[ |
aci d, 4[34- SRR CAFDON
pi peridi nyl) pentyl ] - 3- oxo- 2H- 1 4 benzoxa2| n-2-yl]-, hydrazide;
6- Am no- 2- phenyl - 4- (5- pi peri di n-1-yl - pentyl)-4H benzo [ 1,4] oxazin-3-one;
4- (5- Brono- pentyl) - 3, 4- d| et hoxy- phenyl ~4H benzo[ 1, 4] oxazi n{83 one;
4- (5- Brono- pentyl) - i n- 3-one;
) -
| -

4- ( 5- Bronp- pent yl ghenyl )-4H— benzo[ 1, 4] oxaz N 3- ofte;
N-j 2-(2, 6-Di et hy -yl)-ethyl]-2j2-(4-net hoxy
phenyl ) - 3-o0xo0-2, 3-di h [ 1, 4] oxazi n-4-yl]-acetam

S- (2, 6- Di met hyl - pj antyl ] -2- (3, 4, T ‘cxy
phenyl) - 4H benzo[ A] oxlagzl - 3- QY —_—

2- (3, 4- Di et hoxy- phenyf') - 4- (5- (2, 6- di met hyl - pi perTdi 1-y|

pentyl)-4H benzo[ 1, 4]¥xazi n-3-one;

2- (4- Br ono- phenyl )-4-[ - (2, 6-di net hyl - pi peridin-1-yl)/pentyl] 4H benzo]

1, 4] oxazi n- 3- one; 2 S E P 2002 - 157
8- Met hyl - 2- phenyl - 4- ( 5¢pi peﬁé;ji n- 1-yl - pentyi)-4H benzo6[ 1, 4] oxazi n- 3- one;

2-
2-
2-
pi

2- (4- Benzyl am no- R (2, 6- di met hyl - pi peP3@N nNL1-»F53
pentyl]-4H benzo[ 1, 4]loxaki n- 3-one;
2- (4- Met hoxy- phenyl ) - -(2, 2,6, 6-tetranet hyl - pi perNdin-1-yl)

pentyl] 4H benzo[ 1, 4] oxazi n- 3- one;
4- ( 2- Br ono- et hyl ) - 2- (4- M8t hoxy- phenyl ) - 4H benzo [ 1, 4] 3oxazin-3 one;

5 To (31) (1.28 g, 2.24 mmol) was added trifluoroacetic anhydride (10 mL)
and the solution was stirred at room temperature for 2 hours. The solvent was
removed in vacuo to give (32) as a yellow oil in quantitative yield.

HPLC: RT = 21.62 minutes (Beckman 235328 C18 5 um 4.6 mm X 25 cm, eluted
with a mixture of solvents consisting of (i) 0.1% trifluoroacetic acid in water, and
10 (ii) 0.1% trifluoroacetic acid in acetonitrile, gradient profile 80:20 (i):(ii) to 10:90

(i):(ii) over 23 minutes, flow rate 1.5 mL/minute, A = 214 nm).



4- (5- Brono- pentyl)-2- (3, 4-di chl oro- phenyl ) - 44 benzo[ 1, 4] oxazin 3-one;
...y, 4-(2-Hydroxy-ethyl)-2-(4-nmethoxy-phenyl)-4H- benzo[ 1 417 #x@EPSZW
2- (3, 4-Di chl oro- phenyl ) - 4-[ 5- (2, 6- di net hyl - pi peri din-1-yl)

pentyl ] - 4lwboosas7 1, 4] oxazi n- 3- one; PCT/US98/26708
4-[3-(2, 6-Di net hyl - pi peridi n-1-yl net hyl ) - benzyl ] - 2- (4- net hoxy

phenyl) - 4H benzo[ 1, 4] oxazi n- 3- one;

4- (2- Ami no- et hyl ) - 2- (4- net hoxy- phenyl ) - 4H benzo[ 1, 4] oxazi n-3 one;

2- (2, 6-D net hyl - pi perldln 1-yl)- N-{2 [2-eﬁ-rrethoxy phenyl) 3

0x0- 2, 3-di hydrQ-b 1.4 / .hyl

4-[5-(2,6-Di me i}
phenyl ) - 4H ben

e [

, 4] oxazi n- 2- y| hydro
3-{4-[6-(2, 6-Di met hyl - pi peridin-1-yl)-hexyl]-3-oxo-3, 4-di hydro 2H benzo [
1, 4] oxazi n-2-yl } -benzam di ne;
2- (5- Ami nonet hyl - 2- hydr oxy- phenyl ) £F5[ S- ( 2, 6- di net hyl
pi peridin-1-yl)-pentyl]- 4§:h\benz§ , 4] oxazi n- 3- one; HN
2- (3- Am nonet hyl - phenyl ) - 4- rret hyl - pi peri di n-1-yl)
pentyl]-4Hbenzo [ 1,4] oxaz E -
3-{4-[5-(2, 6-D net hyl - d] 1y|) pentyl]-7-nethyl - 3- oxo- 3,
di hydr o- 2H benzo [ 1, 2-yl }-benzam di ne; 2 ~SEP 2
3-{4-[5-(2,6-D ne Hn- ) -pentyl]-3-o0xo0-3 3

1, 4] oxazi n- 2-yl met hoxy{ben3 di ne;
2- (5- Ani nomet hy! N J. (5. (26—dnet hyl o OH
pi peridin-1-yl)-pent benzo[ 1, 4] oxazi n- 3-one;
3-{4-[5-(2, 6-Di et hylpi peridin-1-yl)-pentyl]-3-o0xo-3, 4-di fydro 2H bengg|
1, 4] oxazi n- 2-yl }-N hydroxy- 4- met hoxy- benzam di ne;
3-{4-[5-{2, 6-Di net hyl {pi peridin-1-yi)-pentyl]-3-o0xo0-3,4-di hidro
7-Chloro-4-[S-(2,6-di thyI(—Fﬁi peri di n-l-yl)-pentyl]-3-191x8-3 4 CH
di hydr o- 2H benzofs az'wd2-yl }-benzam di ne; 3 N 3

| - 4H benzo[ 1, 4] oxazi n- 3-one;

3-[3- Oxo0- 4- (5- pi peri -yl -pentyl)-3, 4-di hydro- 2H benzo
1, 4] oxazi n- 2-y1] - benzawtdi ne;
yl) - pentyl] - 3-oxo- 3, 4- @ hydr o- 2H benzo[ 1, 4] oxazi n- 6-yl } - acet-’@m de;
3-{4-[5-(2, 6-Di net hyl - pi peridin-1-yl)-pentyl]-2-nethyl-3-o0xo0-3,4

-[ 4- (5-Dbi sopr opyl Ao (B2)(d9yd, 2-23-mmmol) 3n tiftlidrgabetic atid (32 mL) was added
20% palladium on carbon (0.2 g) and hydrogenated at 23°C for 48 hours. The

2H-benzo[ 1, 4] oxazi n- 2- 1} - N- hydr oxy- benzam di ne; 3-{
4- (5- Brono- pentyl) -
N-{2- (3- Carbam m doyl - phenyl) - 4-[ 5- (2, 6- di et hyl - pi peri di n-
di hydr o- 2H benzo[ 1, 4] oxazi n- 2-yl } - 4- hydr oxy- benzam di ne;
3
mixture was filtered and the filter pad washed with trifluoroacetic acid. The
combined filtrate and washings were evaporated in vacuo, and the residue was
purified by preparative HPLC (Vydac 218TP54 C18, eluted with a mixture of
10 solvents consisting of (i) 0.1% trifluoroacetic acid in water, and (ii) 0.1%
trifluoroacetic acid in acetonitrile, gradient profile 95:5 (i):(ii) to 60:40 (i):(ii) over
90 minutes, flow rate 20 mL/minute, A = 214 nm) and lyophilized to afford a
white powder. To the white powder in acetonitrile (2 mL) and water (200 mL)
was added Amberlite® IRA-400(Cl) ion exchange resin. The mixture was filtered,
15 and the filtrate was lyophilized to give 553 mg (45%) of (33) as a white solid.
1H NMR (DMSO0, 300MHz): § 11.22(1H, s), 9.16(1H, s), 8.86(2H, s), 7.74(2H,

m), 7.25(1H, m), 7.11-6.95(4H, m), 5.78(1H, s), 4.06-3.93(2H, m), 3.17(2H, m),
3.05(2H, m), 1.79-1.37(12H, m), 1.23(6H, m).



benzo[ 1, 4] oxazi n-2-yl]-benzam di ne;

3-(4-{4-[ (D isopropyl am no) - net hyl ] - benzyl } - 3- oxo- 3, 4- di hydrOZZIH-a)Esz&DUZ
1, 4] oxazi n- 2-yl ~benzam di ne;

3-{4-[ 4- (N cpodmonsat hyl - pi peri di n- 1-yl met hyl ) - benzyl | - 3- oxo- PAT/USI26708

di hydr o- 2H benzo[ 1, 4] oxazi n-2-yl }-benzam dine; 3-{

4-[5-(2, 6-Di net hyl - pi peridin-1-yl)-pentyl]-3-o0xo0-3,4-di hydro 2H benzo]

1, 4] oxazi n-2-yl }-4-hydroxy-benzarnidi ne; 3-{4-[5-(2, 6-D nethyl -piperidin-I
-yl )-pentyl]-3-o0xo0-3, 4-di hydro 2H benzo %61, 4] oxazi n- 2-ylI

}- N-net hyl - ben IO 08

{2-(3-Carbam nég’g@ﬁ{d%ﬁen‘g/s)-&[&(z, 6- di net hyl - pi peri di n-1-yl)

pent yl ] - 3- oxo- HPEEdRTy=3.02 PBeckman Q35328 OMg lum 4.6 yirh xeX5ain, @hied with a
3-(4-{3-[(Diisopropyl am no) - net hy 3- 0x0- 3, 4-di hydro 2H- benzo]

|]-henzyl }-
1, 4] oxazi n- 2- ymJXtyef splivents eonsisting ]of ® O.I% g’iﬂuoroacetic acid in water, and (ii)

3-{4-[3-(2, 6- O met =i idiqns 1 Yol eddi XN .
i Py o- 2t bergoo foppReBic el bR it S0 Gib iy o
2- ( 3- Car Bam m @pgii) opée2fymjnutes] Sow 2at6 1 b mbinhiptitepA pX1dcim)- 1- yl )
pentyl ] -3-o0xo- 3, 4-di hydro- 2H benzo[ 1, 4] oxazane- 7- car boxyl i ¢ aci d;
3-{3-Ox0-4-[4-(pyridin-2-ylam no)-butyl]-3, 4-di hydro-2H
benzo[ 1, 4] oxazi n- 2-yl } - benzam di ne; xample 6
2- (13- Car bam m gopmle Rhe [ S - Fﬁ@w- ar | dins - 2 avo.
pentyl]-3- oxo-g?mggg?gg‘;ﬁggngo lt,ﬁ%?%xa [ né-@@g %ﬁﬁ@?ﬂgma%ll%oﬁ)et hyl
ester; 3-[ 4- (53 Bidikxrdroc2H+1d-banroxhdin2-yiy-d-1ydf-oxly iepdemectboximidamide
benzo[ 1, 4] oxazi n- 2-yl ] - benzam di ne; 3-

4-1[ 4- thyl -pyri di n- 2-yl - am_no) - but yl ) - 3- oxo- 3, 4-di hydro
{2H- Lengo[ 1, Z] ogéﬁ i(®: f{rs,pf}lgtlyénrpf gnébap;yégx%-s-bromobenzenecar aldehyde
4-[5-(2, 6-Di net hyl - pi peridin-1-yl)-pentyl]-2-[3-(imno-norpholin
4-yl -net hyl) - phenyl ] - 4H benzo( &#] oxazi n- 3-one; g,
3-13- Ox0- 4- [ 4- (pyri ni di n- 2-yl afi ng) - but yl ] - 3, 4- dAYdr 0- 2H benzo]
1, 4] oxazi n-2-yl }-benzacni din ~o Xo
3-[ 4- (4- Cycl ohexyl am no- but yl oxo- 37 4-di hydr benzol
1, 4] oxazi n- 2-yl ] - benzam di ne;
3-{4-[5-(2,5-Dinethyl -pyrroli digh- 1-yl)-pentyl]-3Bbxo- 3, 4-di hydro
2H-benzo[ |, 4] oxazi n- 2-yl } - benzam di ne;
3-[4-(5- Morpholin-4-yl-pentyl) -3 oxo0- 3, 4-di hydr 0-3H benzo]
1, 4] oxazi n- 2-yl ] - benzam di ne;
3-{4-[5-182, 6- Di net hyl - pi peri di n-1-yl)-2, 3-di hydr oxy- pent yl 1-3
0x0- 3, 4- di hydr 6-brembpsatieylpldenydex(34) éﬂzlgyO-Z‘}S! roteshwagisuspended in 150ml EtOH
4-[ 2- (3- Car bam 33 - | )+ &7 0K Gy, } r
1, 4] oxazi n- 4- Wﬁb% ﬁ%ﬁ'ﬂgo W((J?:;n%{gh?l%‘ égﬂ:{)}%pri%g d %589&17-91 40ml water and added
2- ( 3- Car bam m dothe ahiehpgd suépdnsion2AGerl3 hmiruyds-hehpyd ibrathide (51.05g), 33.5ml,

0.298 moles) was added slowly. The mixture was refluxed overnight. After
20 cooling to room temperature water (50 mL) was added and then after 5 minutes an
off white solid was collected by filtration. This was dried overnight in vacuum to

afford 61.71g of the desired product (35), 84.6% yield. 1H NMR (CDCl3) § 10.46
(1H, 5), 7.94 (1H, d), 7.60 (1H, dd), 7.41 (5H, m), 6.95 (1H, d), 5.18 (2H, s).
APCI MS: No M+1, M-91 (201). HPLC: 20.91 min. on C-18 column @ 1.5

25 ml/min. 20% CH3CN(.1% TFA) in H20(.1% TFA)--> 90% CH3CN(.1% TFA) in
H20(.1% TFA) (0--->22 min.)

Step (b): Preparation of 2-[2-(benzyloxy)-S-bromophenyl]-2-
hydroxyacetonitrile
30



pentyl ] - 3- oxo- 3, 4-di hydr o- 2H- benzo[ 1, 4] oxazi ne- 6- car boxyl i c aci d;

3-[.2- (3~ Car bam m doyl - phenyl ) - 3- oxo- 2, 3-di hydro 2 SEP 2002
benzo[ 1, 4] oxazi n-4-yl met hyl ] N, N-di net hyl - benzam de; 3-

4-[5- (2, 6w pgsa2s? - pi peri din-1-yl)-pent-2-enyl]-3-oxo- 3, 4 RCTAINBL6M8benzo|
1, 4] oxazi n-2-yl }-benzam di ne;

3-[4-(5- Am no- pentyl ) - 3- oxo- 3, 4-di hydr o- 2H benzo[ 1, 4] oxazi n- 2

yl]-benzam di ne; 2 ~ sEP 2002 - 160

2-(3-Carbam m doyI phenyl )-4-[S- (2, 6-di né7hyl - pi peri din-1-yl)

pentyl ] - 3-oxo- 3, 4- di hydr o- 2HpenRyo[ | , 4Joxazi ne- 6(%% ggxylic acid nethyl
ester; 4-Methoxy-3-[4-(4-nmet joxy benzyl) 3-0x0-3 d hydro 2H benzo|

1, 4] oxazi n-2-yl ] -benzonitri

3-{4-{S- (2, 6- D net hyl - pi per n- | - yEr=pemt™®3- en 30xo 3,4

di hydr o- 2H benzo[ 1, 4] oxazi n- 4-yl } - benzam di ne;

4-[ 2- (3- Cyano- phenyl ) - 3- oxo- Br3- di hydr o- benzo( 1,B4] oxazi n-4

yl met hyl ] - N, N-di met hyl - benzam de;

3-[ 2- (3- Car bami ni doyl - phenyl )383- oxo- 2, 3-di hydro nzo[

1, 4] oxazi n-4-yl met hyl ] -5- (2, 6-di net hyl - pi peridin-1-yl nmethyl) benzoic acid,
3-{4-[5-(2, 6-D net hyl -pi peridin-1-yl)-pentyl]-3-o0xo0-3, 4-di hydro 2H benzo |
1, 4Joxazi n- 2- yiToa-sdspeyision s§(35%(50g10.4T D fioles) in MeOH (400 mL) was added KCN

3- Acet yl - 2- ( 2- net hox

| i di,ne-4- b |
cyano- 2-{ 4-[ 5- (& ﬂdﬁ%@?ﬁﬁ“i)?’% ?gégﬁl‘“fl ?ﬂer %2{"919)( %{‘giﬁggsﬂ"’m]hydro

2H-benzofs1, 4] oya7k '?no?ésy bas B&lﬁﬁlﬁkopﬁﬁﬁ@éver 10 mmutes, and the reaction stirred at
3-[2-(3-Carbam m doy hengl ) - 3- 0x0- 2, 3-

benzo[ 1, 4] oxazrqmmteynmiqr hougs. (Tze@nmtmewng/}[ iitgsechand epinpentrated byt76%. ) - N

] Oh azi - o St e LRI RARR il (s hed b SRR A (0

1, 4]t hi azi n- 3-0n
1, 4] thiazin 3- eﬂeNaQHlilibeE)nﬁxengaa?dmm%&hﬁ drizdever MgSOys, and finally

4-[2-(di nmet hyl ami no) et h 7 Vitr phenyl nohydrochl ori d H
1, 4- Benzot hi azf:ﬂnospt)we%@ brgwppik §h@mwﬁmgf§ §ihea yiine 10% QSp%%%IyI
m)nohydrlqg,chl or 'eﬂﬁl acetate in hexane affords (36) 35. 4 desired product, 64 8% yleld (IH NMR
4-[5-(2, 6-Di net ‘?erl In-1 3/ - penty i-Z-( Ipleng/g 4H benzo[
| , 4Jt hi azi n- 3- &K{Clg)S 58 (1H, d), 7.35- 750 (6H, m), 6.95 (lH d) 555 (1H, d), (2H, s),
4{4[5(26 ) X 4-.di h H benzo[
1, 4]t hi azi n- 2%@ (Eglhg)gﬁ@a]'l\?%&o M¥ M%n(tﬁ )lHﬁLe Ps. 34 min. onx;q'i!?co%mnn

@ 1.5 mVmin. 20% CH3CN(.1% TFA) in H20(.1% TFA)--> 90% CH3CN(.1%

TFA) in H20(.1% TFA) (0--->22 min.)

1 ,_',I

15
Step (c): Preparation of methyl 2-[2-(benzyloxy)-5-bromephenyl]-2-
hydroxyacetate
OBn OH OBn OH
N OMe
o]
Br Br
20 36 37

Diethyl ether (45 mL), dioxane (45 mL), MeOH (12 mL) were mixed at room

temp. and then HCL gas was bubbled into the solution for 3-4 minutes at a good

rate (to make a saturated HCI solution). The HCI solution was added to the (36)
25 (35.2g, 0.111 moles), which after 15 minutes caused a thick white ppt to form.



= )]

P 200 -161 4-{4-[5-(2, 6-Dimethyl - piperidin-1-yl '

| ]-3:0x0-3, 4-di hydro 2H benzo[ 1,4] thiazin-2-yl }- th?(#bésnggnggz
Di net hyl - pi peridin-1-yl)-pentyl]-2-(4-nmethoxy-phenyl)
Wapys2szzi n- 3- one; conpound with trifluoro-acetic %T/HS98/257°8

tyl]-

-(2, 6-

nzo[

-[5-(2, 6-D et hyl - pi peridin-1-yl)-pentyl]-3-o0xo0-3, 4-di hydro 2H benzo|

t hi azi n-2-yl }-benzonitrile;

-[5-(

hi az

( 6-
h

F—35

‘—'-b‘—'-hCTU'ICD

2, 6- Di et hyl - pi peridin-1-yl)-pentyl]-3-o0xo0-3, 4-di hydro 2H benzo]
|a|n2yl }benzamde -98-

c OE“y ”E%% o yiEfidral 85 rl%lt%ﬁq? S whate T\ R e washed

rret
- (2, 6- Di metviil digthyicettied (3%100ml)) Thie solid wasthér stiffdd iatey2000d b 1)1

- di oxo- 14d|hydro 2H % benzq 14th|a2|n30n

- (4- Benzy| oxy-Sf¥aRs/Wrten ap 02”‘?9 g SP"n‘ﬁF’IH e IpiXHIe begame homtgaenyus, approx.

entyl]-4H ben i

- (4- But oxy- phélnylll§L Hﬂ) I?Jgngt);\:l%&%ﬁsﬂ a"&%"e?‘?‘ tln%n_was T)Str 6‘53”{/‘ °‘ﬂ¥+ benzo[
4] t hi az$ n- ane;ate:esz@B T @gdhicrbybnywasyiriedravei MgSO4, evaporated to afford
I
{
4
-{

—_—r— e~ _hr—“ﬁ _bf-H
—

Brpbhao

< -

B )

t hi azi n- 2- Wight (31 3a) 80a% I(II'HNMRCDCI 8 7.42 (1H, d), 7.3-7.4 (6H, m) 6.80 (1H,
-[5-(2,6-Di rr%%(h egn pero?dl n-1-yl)- é)rlt (3; OX()) 3, 4- d(l ydr)o 2 benzo[

thl azi n-2-yd), %32\(-1 bdbﬁ)wlﬁ:éﬂ aﬂr(éﬂ 8-),36(1H bd). APCIMS M+23, No
(2, 6- Di met ,
20[1 A ”{WL Lﬁl_& Qb% x{né A% u¥nn]@3l % Tmin 2 0¥ AN 1% TFA)
5- g@ Hy drin KRR b/ TF Ay+% owmmoum%-mr)tm EROR: 196 TFA,) 40-->22 min.)
0-

2

N

T

en

< -hC)'U'I‘—'-h'—'

=5

[
r H benzo[ 1, 4]thiazin-2-yl }-benzam dine;
yl -2, 2-di phenyl - 4H benzo[ 1, 4]t hi azi n- 3-one;
- Di et hyl am no- ethyl) 7-vitro-2- phenyl 4H benzo[ | ,4]thiazin 3-one;
-Di ethylanlno yl am no) - 4- et phenyl - 4H benzo[
t hi azi n- 3- 031@ r@amt@nWm&hy{&ét(hynzylw-sdnpnmmenm}nbumgﬁate
]thiazin-3 one; 2 4 S EP 2002 - 162
2-Benzyl - 4. - (5-pi peridin-1-yl-pentyl)-4H benzo [ 1, 4] oxazi n- 3-one;
2- Cycl ohexyl -4-[5- (2, 6-di Bry DHpi peri din-1-yl) - p8midyi | - 4H
benzo(1, 4]t hi azi n- 3- one; @Mt hi azi n- 3( 44) - 3ve,.OMe
4- met hyl - 2, 2-di phenyl -; 4 | - B- phenyl - 2-pi pq n- -yl - 4H benzo[
1, 4]t hi azi n-3-one; 4-Meth - ph®nyl - 2- pi peri di nv®- y| €4H benzo [
1, 4] t hi azi n- 3- one;
3-{4-[5-(2,b-dinethyl-piperldin-l-yI)-pentyl]-3-oxo-3,4-dihydro
2H benzof§, 4] oxazi n- 2-yl } - pideri di ne- 1- car boxam dgge; 4-[5-(2,6-D
i met hyl - pi peridin-1-yl)-pentyl]-2-piperidin-3-yl-
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Methylene chloride (30 mL) was cooled to minus70 °C under N> with stirring via
dry ice/acetone bath, and then oxalyl chloride (3.07ml, 0.035 moles) was added.
DMSO (4.97ml, 0.70 moles) was then added as a 1:1 mix with CH,Cl; slowly

20 down the side of the flask, not allowing the temperature to go above -60 °C. This
was stirred for 15 minutes, and then the alcohol (37) (10.26g, 0.026 moles) was
added as a solution in CH;Cl,, dropwise, again not allowing the temp. to climb
above -60 °C. This mixture was stirred at -65 °C for 30 minutes, then added Et;N
(20.40ml, 0.145 moles) dropwise, not allowing temp. to reach -60 °C. Upon

25 warming to room temp., water (150 ml) was added and the product was extracted
into ethylacetate. The organic phase was dried over MgSQ,, and then rotovaped
to a pale yellow solid, (38) 10.03g, 98% yield. (1H NMR CDCl;3) & 7.99 (1H, d),
7.65 (1H, dd), 7.38-7.42 (5H. m), 6.96 (1H, d), 5.05 (2H, s), 3.35 (3H, s). APCI
MS No M+1, M-91 (257). HPLC: 20.95 min. on C-18 column @ 1.5 ml/min. 20%
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4-15-(2, 6-D nmet hyl - pi peridin-1-yl)-pentyl]-2-pyridin-2-yl-4H

benzo[ 1, 4lweegs0sB- one; N- Hydr oxy- 3- oxo- 2- phenyl - 4- ( 5- pi perpair/Us98/26708
in-1-yl-pentyl)-3,4 dihydro-2H benzo[ 1, 4] oxazi ne-6-car boxam di ne;

3- Oxo- 2- phenyl - 4- ( 5- pi peridi n-1-yl -pentyl) -3, 4-di hydr o- 2H

benzo[ 1, 4] oxazi ne- 6- car boxam di ne; 3-{4-[5-(2,6-Di nethyl -piperidin-1
~yl)-pentyl]-3-o0xo0-3, 4-di hydro 2H benzo[9%, 4] oxazin-2-yl } -thiobenzam de;

L A AR B I kB A TR AT 080 s NN, B & mao(1
2- (3-Di et hyl anirpg)@t_t)mgllﬁm. no) - 4. - net hyl - 2- phenyl - 4H benzo[

1, 4] oxazi n- 3-one; 4-[3-(2, 6-D net hyl - 1- pi peri di nyl) propyl ] -?-phenyl-2H -1, 4
benzoxazi n-3(4H ) -one; or 4-Methyl -2-phenyl -2H -1, 4- benzoxazi n-3
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exci pi ents. 14. hydrokyeth@atd i cal formul ati on conprising a conpound of claim
8 together with a carrier, diluent or excipient. 15. A pharnaceuti cal
formul ati on conprising a conmpound of claim9 together with a carrier,

di luent or excipient. 16. Use of a conpound according to claim1l for the
preparation of a nedicanent for the treatnent or roBhyIaxis of thronbotic
disorders in a mammal . 17. OBrd H wherein said disorder
is venous thronbosis. 18. S AL B~

is arterial thronbosis. ellaccording . to c 164 wherein said

di sorder is pul nonary enb sm ©20. Use accor di

di sorder is nmyocardial infgpction. 21. Use accorging to claim 16, wherein
said disorder is cerebral infarction 22. Use according to claim 16, wherein
said disorder is restenosisi 23 Use according tosglaim216, wherein said

di sorder is cancer. 24. Use according to claim 16, wherein said disorder is
angi na. 25. Use according to claim 16, wherein said disorder is diabetes.

26, Use Aecor digidsksiek 8T\ E00g, WSY fidles el 01 S196HIC, ROALS, e ur €. 27

Use according to claim el n sal ris a 'brillation.
28. Use of a cévpinaBerane0ddimhd).053molles) mag added dropwise apdthetsivory apwed

medi canent for reatnent ,af r ot,i,c. di,sorde LN .n%mal. 29. Use
of a conpound éé:%%ra %ﬁ°§'g“:‘8p'cf‘§‘|°’r§ qayg %‘B a{dﬂxgnoB?leagréorugE ?gﬁ-%l%mg NEdr cament for
t he prophyl ﬁXibWDme ?nml Eé)GNa?hdde(hdshd mimumm&lti;-reaﬂ‘or dgsmepﬂ la)ufwri ne
protease inhibitor of claiml for, the epar at.l o) i,cament for

i nhi biting ser iﬁ?_&‘a‘ﬁ‘m"&ég@g‘]‘)i ‘?‘Psédﬂﬁi}ﬁﬁ%e it EBC 1 ofallage e8amataming 3o,
wherei n pai d ses0MB, MHILAARE miiuredds Qfirréd for 1 hour. The mixture was evaporated
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ALf. AO(L. A& AYl A& . AY. Al 0. Ay. AUr. A A9. Ayl . A&(. AL . A . AAD. AY \ Af: . A
F. A9. Ar . A{ . AF. A5A)m H2Q4 5% TFA) (0-->22 min.) Chiral HPLC 8.07 min. (95%e¢) @ 2.0~
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Step (f): Preparation of methyl (25)-2-[2-(benzyloxy)-S-bromophenyl}-2-(2-

nitrophenoxy)ethanoate
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To (45) (0.54g, .001 moles) in Sml MeOH was added hydroxylamine HCI
(0.208g, 0.003 moles), then diisopropylethylamine (0.348ml, 0.002 moles) was
20 added dropwise and the reaction stired overnight at room temp. Rotovaped off
MeOH, added 50m! CH,Cl, and washed with sat. NaHCO;, dried the organic
layer over MgSO4 and rotovaped to a white waxy solid (46), .560mg crude. Used
without purification in next reaction. (1IHNMR) & 7.46-7.53 (2H, m), 7.20-7.27
(5H, m), 6.85-6.94 (5H, m), 5.85 (1H, s), 5.03 (2H, s), 3.87-3.95 (1H, m), 3.71-
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To (46) (0.50g, 0.00087 moles) in TFA (2 mL) was added 4ml TFAA (4 mL) and
the mixture stirred at room temperature, under N, overnight. Rotovaped off the
solvent to get a gray oil. Added TFA (5 mL), then added 0.060g 20% Pd/C,

15 evacuated the flask, filled with H; (via balloon), repeated, and let stir under an
atmosphere of H; overnight. Filtered the reaction through celite, washed with
CH,Cl, then rotovaped off the solvent. Chromatographed on prep HPLC.
Converted the clean fractions to the HCl salt by running through IRA 400(Cl)
resin as an aqueous solution. Lyophilized to get 0.060g desired product (47). (1H

20 NMR D;0) é 7.60-7.65 (2H, m, ), 7.18 (1H, d), 6.97-7.07 (3H, m), 6.90 (1H, d),
5.70 (1H, s), 4.07-4.12 (1H, m), 3.80-3.85 (1H, m), 1.24-1.77 (12H, m), 1.07-1.14
(6H, m). APCI MS M+1 '(465). HPLC: 8.31 min. on C-18 column @ 1.5 ml/min.
20% CH3CN(.1% TFA) in H20(.1% TFA)--> 90% CH3CN(.1% TFA) in
H20(.1% TFA) (0--->22 min.) Chiral HPLC 11.10 min. (90% ee) @ 1.0 ml/min.
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Step (a): Preparation of 2-[(3-cvanophenyl)methylenelmalononitrile

O CN

CN

CN H CN

Il 2

Into a mixture of 3-cyanobenaldehyde (I1) (24.8 g, 0.189 mol) and
10 malononitrile (11.9 mL, 0.189 mol) in dioxane (120 mL) was added piperidine
(1.5 mL) slowly. The solution was stirred at room temperature for 1 hour. The
precipitate was filtered, washed with water, and dried in the high vacuum oven to -
give 7.11 g (21%) of product (I2) as yellow solid. To the filtrate was added
ethanol and water and 10.29 g (30%) of additional product crystallized as yellow
15 solid.

1H NMR (CDCl3, 300 MHz): 3 8.17 (1H, m), 8.51 (1H, m), 7.87 (2H, m),
7.68 (1H, m).
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In a three-necked flask, intermediate (12) (17.38 g, 97.0 mmol) was
.. dissolved in acetonitrile (90 mL) and THF (113 mL) at room temperature with
5 vigorous stirring. Sodium hypochlorite (183 mL) was added dropwise, while the
pH of the solution was maintained between 4.5 and 6 throughout the addition by
adding 2N sulfuric acid (20 mL). Once the addition was complete, stirring was
continued for 20 minutes. Ethyl acetate was added, and the layers were separated.
The aqueous layer was extracted with ethyl acetate (3 x 300 mL). The combined
10 organic extracts were washed with brine (2 x 100 mL), dried with magnesium
sulfate, filtered, and evaporated in vacuo. The residue was flushed through a pad
of silica gel eluting with 50% ethyl acetate in hexane. The product (I3) was
isolated 11.18 g (58%) as a tan solid.

IHNMR (CDCl3, 300 MHz): 6 7.83 (1H, m), 7.76 (1H, m), 7.67 (2H, m), 4.78
15 (1H, s).

Ste :_Preparation of 2-Bromo-2-(3-cvanophenvl)acetic acid

H O CN Br

OH
CN

s

CN CN
13 4
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HCI, and the acid is extracted with ether (2 x 200 mL). The combined

organic phases were dried over magnesium sulfate, filtered, evaporated in vacuo,

and dried under high vacuum to give 4.32 g (69%) of (I4) as a brown oil.
1H NMR (CDCl3, 300 MHz): § 7.83 (1H, m), 7.73 (1H, m), 7.55 (1H, m), 741

(1H, m), 5.26 (1H, s).
10 Step (d): Preparation of 2-Bromo-2-(3-cvanophenv!)acetyl chloride
Br Br
OH Cl
e e
0] o)
CN CN
14 15

To the acid (I4) (1.01 g, 4.21 mmol) in dichloromethane (12 mL) were
added oxalyl chloride (1 equiv.) and a catalytic amount of DMF (0.1 mL).
Bubbling occurred and the resulting solution was stirred for 1 hour. The solvent

15 was removed in vacuo to give (I5) in quantitative yield as a brown oil.

TH NMR (CDCl3, 300 MHz): § 7.80-7.72 (3H, m), 7.592 (1H, m), 5.64 (1H, s).
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To (IS5) (1.08 g, 4.17 mmol) in dichloromethane (10 mL) were added
5 o-aminophenol hydrochloride (0.62 g, 4.26 mmol) and diisopropylethylamine
(0.72 mL, 4.11 mmol). The solution was stirred at room temperature for 4 hours.
The solution was diluted with water and extracted with ethyl acetate (5 x 100
mL). The combined organic extracts were washed with brine (200 mL), dried with
magnesium sulfate, filtered, and evaporated in vacuo to give (I6) in quantitative

10 yield as a brown oil.

To the benzoxazinone (16) (1.38 g, 4.17 mmol) in DMF (5 mL) was added

potassium carbonate (1.40 g, 10.1 mmol), and the solution was stirred at room

15 temperature for 1 hour. The solution was diluted with water and extracted with
ethyl acetate (3 X 150 mL). The combined organic extracts were washed with

brine (2 X 100 mL), dried with magnesium sulfate, filtered, and evaporated
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TH NMR (CDCl3, 300 MHz): § 7.99 (1H, s), 7.75 (2H, m), 7.64 (1H, m), 7.49
5 (1H, m), 7.11-6.97 (3H, m), 6.80 (1H, m), 5.69 (1H, s).

Alternative procedure for preparation of 2-(3-Cyanophenyl)-3.4-dihydro-2 H-1.4-

benzoxazin-3-one )
In a similar manner to steps (a) through (f) described above, but starting
from 3-bromobenzaldehyde, 2-(3-bromophenyl)-3,4-dihydro-2 H-1,4-benzoxazin-

10 3-one may be prepared.
Br CN
o) o
X — X
N O N~ O
H H
17 11

To a solution of 2-(3-bromophenyl)-3,4-dihydro-2H-1,4-benzoxazin-3-one
I7) (3.00 g, 9.87 mmol) in DMF (20 mL) was added Zinc cyanide (0.68 g,
5.79 mmol) and then tetrakistriphenylphosphine palladium (0) (0.96 g, 8 mol%).
15 The degassed solution was heated at 100°C for 5 hours, cooled to room
temperature, and then treated with water (50 mL). The product was extracted into

ethyl acetate (2 x 100 mL), washed with brine (50 mL), dried over MgSO4, and

then purified by silica gel chromatography, eluant 50% ethyl acetate in hexane.

This process affords the title compound (1.866 g, 76%) that was recrystallized
20 from ethanol/water.

(APCI MS) 251.
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Found: C,71.59; H,4.22; N, 10.96.

Procedure for preparing methy! 2-bromo-2-(3-bromophenyl)acetate:

Br Br

HO~ O MeO 0
5 I8 19

To 3-bromophenylacetic acid (10 g, 47 mmol) under argon was added

PBr3 (11.2 mL, 118 mmol) and the suspension stirred at room temperature for

45 minutes. Bromine (11.1 mL, 216 mmol) was added dropwise over 5 minutes.
The mixture was stirred at 100°C for 3 hours and then cooled. Anhydrous

10 methanol (35 mL) was added dropwise over 30 minutes, and then the reaction
mixture was diluted with ether (400 mL), washed with 5% NaHCO3 (800 mL),
brine (200 mL), and then dried over MgSO4. The mixture was filtered and

concentrated in vacuo to afford material of sufficient purity to use directly.
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To 2-bromo-2H-1,4-benzoxazin-3(4H)-one (110) (1.40 g, 6.14 mmoles) in
5 methylene chloride (20 mL) was added 4-bromoanisole and then tin (IV) chloride.
Addition of tin (IV) chloride caused a brown solution to form. The solution was
refluxed for § hours, diluted with methylene chloride (100 mL) and washed with
water (2 X 50 mL). After drying over Magnesium sulphate the mixture was
concentrated until the product (I11) precipitated (0.58 g). Concentration of the
10 mother liquors and chromatography on silica gel afforded an additional amount of
product (I11) (0.55 g).
(APCIMS) 334
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5 (10 mL) were added. The methylene chloride layer was separated and dried over

MgSO4 which afforded the required product (I12) (0.67 g, 89%) upon

evaporation in vacuo.

(APCI MS) 281

The invention compounds have demonstrated factor Xa, thrombin, and
10 factor VIla inhibitory activity in the standard assays commonly employed by
those skilled in the art.

Determination of Factor Xa IC§Q and Ki Constants

The ability of compounds to act as inhibitors of human factor Xa catalytic
activity is assessed by determination of that concentration of test substance that

15 inhibits by 50% (IC5() the ability of human factor Xa to cleave the chromogenic
substrate S2765 (N-CBz-D-Arg-L-Gly-L-Arg-p-nitroanilide. 2HCI, DiaPharma).
Typically, 145 pL human factor Xa (1 nM final, Enzyme Research Laboratories)
in 10 mM HEPES, 150 mM NaCl, 0.1% BSA, pH 7.4 (HBSA buffer), and 5 uL of
test substance in DMSO (2% final) are incubated for 60 minutes at room

20 temperature. Following preheating to 37°C for 5 minutes, to this mixture is added
100 uL of S2765 (400 uM final) in HBSA buffer. The velocity of S2765
hydrolysis is determined at 37°C by measuring the initial rate of change of the
optical density at OD4(5 nM every 10 seconds for 5 minutes using a
ThermoMax® Kinetic Microplate Reader.

25 For K determinations, the assay conditions were essentially the same as
above except for the following. The concentration of factor Xa was 50 pM, and
that of the substrate, in this case a fluorogenic S2765 (i.e., S2765 with AMC tag
instead of pNA, California Peptide Research), was over the range of 10 to
500 uM. The test compound and substrate in HBSA buffer were incubated as

30 above, and the reaction was initiated with enzyme-buffer. The data (steady-state
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10\ 10\:3 (Enzyme Kmeucs, iley lntersc1ence Publxcatlons, 1993). A non-linear -
regression program, Kaleidograph and/or Microsoft Excel, was used to estimate
5 the kinetic parameters (Km, Vmax, and Kj) by use of Michaelis-Menten and

reciprocal Dixon plot fits.

Determination of Thrombin IC 50 and Kj Constants

The ability of compounds to act as inhibitors of humat;n thrombin catalytic
activity is assessed by determination of that concentration of test substance that

10 inhibits by 50% (IC5() the ability of human thrombin to cleave the chromogenic
substrate Chromozym TH (Tosyl-Gly-Pro-Arg-pNA*Ac, Boehringer Mannheim).
Typically, 145 pL. human thrombin (0.75 nM, Enzyme Research Laboratories) in
a HPB buffer (10 mM HEPES, 100 mM NaCl, 0.05% BSA, 0.1% PEG-8000,
pH 7.4) and 5 pL of test substance in DMSO (2% final) are incubated for

15 60 minutes at room temperature. Following preheating to 37°C for 5 minutes, to
this mixture is added 100 uL of Chromozym TH (24 uM final) in HPB buffer.
The velocity of Chromozym TH hydrolysis is determined at 37°C by measuring
the initial rate of change of the optical density at OD 405 nM every 10 seconds for
5 minutes using a ThermoMax® Kinetic Microplate Reader.

20 For Kj determinations, the assay conditions were essentially the same as
the aforementioned except for the following. The concentration of thrombin used
was 50 pM, and that of a fluorogenic Chromozym TH (i.e., Chromozym TH with
AMC instead of pNA tag, Novabiochem) was over the range of 1 to 40 pM. The
test compound and substrate in HPB buffer were incubated as above, and the

25 reaction was initiated with enzyme-buffer and run at 24°C. Kinetic analysis was

performed as for factor Xa K; determinations.

Determination of Trypsin ICQQ and Ki Constants.

The ability of compounds to act as inhibitors of human trypsin catalytic

activity is assessed by determination of that concentration of test substance that
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inhibits by 50% (ICs0) the ability of human trypsin to cleave the chromogenic

substrate $2222 (N-Bz-L-lle-L-Glu-L-Gly-L-Arg-p-nitroanilide. HCl,

DiaPharma). Typically, 145 uL. human trypsin (0.5 nM final) in 10 mM HEPES,

150 mM NaCl, 0.1% BSA, and 5 pL of the test substance in DMSO (2% final) are

5 incubated for 60 minutes at room temperature. Following preheating to 37°C for

5 minutes, to this mixture is added 100 L of $2222 in HBSA buffer (100 pM

final), and the velocity of S2222 hydrolysis is determined at 37°C by measuring

the optical density at OD 405 nM every 10 seconds over 5 minutes using a

ThermoMax® Kinetic Microplate Reader.

10 For K determinations, the assay conditions were essentially the same as
the aforementioned except that the reaction was initiated with enzyme-buffer and
run at 24°C using a substrate range of 10 to 500 uM. Kinetic analysis was

performed as for factor Xa K; determinations.

Determination of Tissue Factor/Factor VIla IC_5_0

15 The ability of compounds to act as inhibitors of the catalytic activity of
human tissue factor/factor VIla complex is assessed by determination of that

concentration of test substance that inhibits by 50% (I1C5 the ability of a complex
of human recombinant tissue factor/factor Vlla to cleave the chromogenic
substrate Spectrozyme Vlila (CH3S8072-D-CHA-Arg-pNA*AcOH, American

20 Diagnostica). Typically, 50 pL human factor VIla (Enzyme Research

Laboratories) is incubated for 10 minutes as a 1:1 mixture (5 nM final each) with

95 uL recombinant human tissue factor (American Diagnostica) in 2 modified
HBSA buffer (10 mM Hepes, 5 mM CaCly, 0.1% BSA, pH 8.0). Then 5 pL of the
test substance in DMSO (2% final) is added and incubated for 60 minutes at room
25 temperature. Following preheating to 37°C for 5§ minutes, to this mixture is added
100 pL of Spectrozyme Vlla (500 pM final) in modified HBSA, and the velocity
of Spectrozyme Vl1la hydrolysis is determined at 37°C by measuring the optical
density at an OD4q5 nM every 10 seconds over 5 minutes using 2 ThermoMax®

Kinetic Microplate Reader.
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IC50 (PTase) of the compounds of the invention, PTase activity was expressed by
thrombin activity.
PTase reaction was performed in 100 pL of mixture containing PTase
(20 uM) PCPS (Avanti Polar Lipids following a procedure modified from
10 Barenholz et al., Biochemistry, 1977;16:2806-2810) in a 30:70 ratio, 2.5 nM
human factor Va (Enzyme Research Laboratories) and 2.5 pM human factor Xa
(Enzyme Research Laboratories) in modified HEPES buffer (10 mM Hepes,
150 mM NaCl, 0.1% PEG-8000, 0.05% BSA, 2.5 mM CaCl,, pH 7.4), 3 uM
human prothrombin (Enzyme Research Laboratories) and varied concentrations of
15 the test compounds (1 nM to 100 uM in DMSO, 2% final). Reaction was started
by co-incubating PTase with test compound for 60 minutes at room temperature,
followed by addition of prothrombin for 6 minutes at room temperature. Next, the
reaction was quenched by the addition of 100 pL of 20 mM EDTA. Activity of
the thrombin (product) is then measured in the presence of 50 pL S2238 (250 uM
20 final, H-D-Phe-Pip-Arg-pNA* Ac, DiaPharma) as substrate by measuring the
change at 37°C in OD4¢5 nM for 5 minutes at 10 second intervals using a
ThermoMax® Kinetic Microplate Reader.
Example 5 in this assay has an IC50 of 0.00017 uM

Determination of Prothrombin Time (PT)

25 Rat, rabbit, dog, and human blood (typically 1.8 mL) was collected and
added to a sodium citrate solution (3.8%) to afford a 1:10 dilution. After
centrifugation (2000 g for 10 minutes), the blood plasma was stored at -70°C to
0°C. Conventional prothrombin time (PT) tests were carried out in the presence of
various concentrations of test compound and the concentration of test compound

30 required to double the clotting time determined. Typically, the test compound
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intravenously or orally to a group of rats or rabbits. At various times blood
samples were collected, and the PT coagulation assay as described above were

performed.

10 Arterio-Venous Shunt Stasis Antithrombotic Model
In vivo measurements of antithrombotic activity were performed according
to the procedure of Vogel et al., Thromb. Res., 1989;54:399-410. Briefly, the
vena cava was exposed, collateral veins were ligated, and sutures were loosely
located around the inferior vena cava. These sutures were tightened after drug

15 administration to induce stasis within the ligated portion of the vena cava. Afier an
appropriate time, the thrombus was isolated and weighed. The effect of varying
drug concentrations administered intravenously or orally on thrombus mass
reflected antithrombotic activity.

Alternatively, and according to the procedure of Smith et al., Br. J.

20 Pharmacol., 1982;77:29-38, the left jugular and right carotid artery were exposed
and cannulated. A shunt, which contains silk threads or preweighed cotton, is then
inserted which connects the two cannulated vessels. Once drug has been
administered, the shunt is closed, and the thrombus that forms on the foreign
surface in the shunt is removed after a period of time. Clot weight then reflects

25 antithrombotic activity.

Arterial Thrombosis Model

FeCl3 Induced Carotid Arterial Injury Model
The FeCl3 induced injury to the carotid artery in rats was induced

according to the method described by Kurz K.D., Main R.W., Sandusky G.E.,
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isolate the vessel from the carotid sheath. Using forceps, the artery was lifted to

provide sufficient clearance to insert two small pieces of polyethylene tubing

(PE-205) underneath it. A temperature probe (Physitemp MT23/3) was placed

between one of the pieces of tubing and the artery. Injury was induced by topical

10 application on the carotid artery above the temperature probe of a small disc
(3 mm dia.) of Whatman No. 1 filter paper previously dipped in a 35% solution of

FeCl3. The incision area was covered with aluminum foil in order to protect the
FeCl3 from degradation by light. The vessel temperature was monitored for
60 minutes after application of FeCl3 as an indication of blood flow. Vessel
15 temperature changes were recorded on a thermistor (Cole-Palmer
Model 08533-41).

The time between the FeCl3 application and the time at which the vessel
temperature decreased abruptly (>2.4°C) was recorded as the time to occlusion of
the vessel. The fold shift in mean occlusion time (MOT), therefore, refers to the

20 time to occlusion in drug treated animal divided by control time to occlusion.
Inhibitor compounds were given as an IV bolus (0.75 mg/kg) followed
immediately by an IV infusion (50 pg/kg/min via femoral vein).
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3-(4-5-[(2R,68)-2,6-
Dimethyltetrahydro-
12H)-
pyridinyl]pentyl-3-
oxo-3,4-dihydro-2H-
1,4-benzoxazin-2-
yb)-
benzenecarboximida
mide

(Example 2)

2.020

0.474

0.007
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3-(4-5-[(2R,65)-2,6-
dimethyitetrahydro-
1Q2H)-
pyridinyljpentyl-3-
oxo-3,4-dihydro-2H-
1,4-benzoxazin-2-
yh-4-
hydroxybenzenecarb
oximidamide

(Example 5)

1.03

0.38

<0.001

29
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Biological Data of Examples 2 and 5
In Vitro Diluted Prothrombin Time (dPT) Assay
The effects of Examples 2 and 5 on dPT were evaluated using pooled
plasma from rabbits, dogs, and human volunteers. Both compounds concentration-
5 dependently prolonged dPT and displayed a similar potency in rabbit and dog
plasma. In human plasma, however, Example 5 was more potent than Example 2
by approximately one order of magnitude. The concentrations which caused
5-fold prolongation of dPT for Examples 2 and 5 were 1.1 and 0.97 pM in rabbit
plasma, 1.8 and 1.2 M in dog plasma, and 0.53 and 0.063 uM in human plasma,
10 respectively.
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10%& ()- 10%& ()- 10%& ()- 10%& ()-
Dog
DX-9065a (uM) 2.5 51.1 118.6
Example 2 (uM) 0.57 1.8 4.9
Example 5 (uM) 0.84 1.2 1.81

\

Human
DX-9065a (uM) 0.06 0.53 1.3
Example 2 (uM) 0.17 0.53 1.2
Example 5 (uM) 0.0069 0.063 0.157

The data is the concentrations that cause 2-, 5-, and 10-fold
prolongation of baseline values of dPT.
DX-9065a is a reference factor Xa inhibitor

The effects of Example 2 on thrombosis and hemostasis has been studied
in a rabbit veno-venous shunt model of thrombosis. In that model, a plastic shunt
which contains cotton thread was inserted into abdominal vena cava and thrombus
developed inside the shunt under control conditions. The end points of the
experiment are the time to occlusion (TTO) and thrombus weight. Example 2 was
given to the rabbit via jugular vein as a single bolus followed by constant infusion
for 140 minutes. Three doses have been tested in a total of 15 rabbits (5 rabbits in
each group): 30 pg/kg + 1 pg/kg/min, 60 pg/kg + 2 pg/kg/min, and 90 pg/kg
+ 3 pg/kg/min. Example 2 dose-dependently prolonged the time to occlusion and
reduced the net thrombus weight. In the highest dose group, TTO was increased
from 16.8 + 5.4 minutes under control condition to 98.2 + 21.8 minutes with no
occlusive thrombus formation during the 120-minute test period in 4 out of
5 animals. The net thrombus weight was reduced from 56.4+4.3 10213+ 7.8 mg
in that group. Example 2, at the highest dose, prolonged aPTT, TT, PT, and
bleeding time by 5.4-, 1.5-, 1.8-, and 2.5-fold, respectively. In contrast, there were
only slight increases for ACT in all 3 groups.

The foregoing biological tests have been used to establish the compounds
of this invention are useful for preventing and treating thrombotic disorders, for

example venous thrombosis, deep vein thrombosis, thrombophiebitis, arterial

" FABBIDE () - F ~MVIVIVVM
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other anticoagulant, antiplatelet, or platelet inhibitory agents which include non-
steroidal anti-inflammatory agents such as aspirin, ibuprofen, naproxen sodium,
indomethacin, piroxicam and ticlopidine, thrombin inhibitors such as argatroban,
efegatran, inogatran, factor VIla inhibitors, thrombolytic or fibrinolytic agents
10 such as tissue plasminogen activator, urokinase or streptokinase, and GP I1Ib-Ila
antagonists.
The compounds are thus well suited to formulation for convenient
administration to mammals for the prevention and treatment of such disorders.
The following examples further illustrate typical formulations provided by the

15 invention.

Formulation 1

Ingredient Amount
compound of Formulas 1-8 200 mg
sodium benzoate 5mg

isotonic saline 1000 mL

The above ingredients are mixed and dissolved in the saline for I'V administration

to a human suffering from, for example, arterial thrombosis.
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compound of Formulas 1-8 200 mg

starch, dried 250 mg

magnesium stearate 10 mg

The ingredients are combined and milled to afford material suitable for filling

hard gelatin capsules administered to humans suffering from, for example, venous

thrombosis.
Formulation 4
Ingredient Amount % wt./wt.
compound of Formulas 1-8 1
Polyethylene glycol 1000 74.5
Polyethylene glycol 4000 24.5
10 The ingredients are combined via melting and then poured into molds containing

2.5 g total weight.



;109948 ()- s9 1098&' ()- 7109& ()- 3 " 6f 1098& ()- 24 SEP 2002
. 109& ()-qqrrr' s(s)s*s| [ NA41010$10$10% ,, 1098& () - 310%& () - '
I 10%#a& () - F1098& () - # 1098&' ()-1 *stEstSsbsns| [ NA41010
GLOY! & ()WO'9BEIWKAVE () - SI0%VKWAE ()- &LO%WWKWE ()- Y109@EPIESEJ6708
$LOUNKUWVE' () - ns{ssssss|[: NA41010 FY 10%K%& ()- E Y 1098KMB& ()- .Y
10% & ()- GLO%R #& ()- GLOY%?e& ()- ° GLO%VKYE' ()-sssPtotwtt{ZINA41010
*S1090KOVE' ()- ) 10%VKOVE' ()- y&LOYVKUWVE ()- ° ! 109KV ()- !
| 1090MVE () -  $S109K%VE () -ttt Euvvvvv| obtd240 #F10%& () - ( 10MKIGVILONMKYAVILONMKYM
3 2109KAE: () £% KA ()- | 7L09KME! () -

Foroiohs

. 109%VKWVE' () - vvV U410 !:f 10%' & ()- -f 109 ()- " 109& ()-
L109%& ()- 109%R kodient 07V () - VVvvw W] [ 9bU4 0 !T‘@&W. t 00 Wi/l -1$
810%W& ()- MLOPAaR. () - M 10084 WW@L&D_'__
Y+1098&' () - Y(|lcommound-of Fomoskai®) - Foad09%e& ()- F L! 109044 ()-g .
S LI 10W&'()-QXWW6WW
#1098$%8& () - 1PYEBTETY - 10088 () - xxxxxxx| [ : v\ y 109 y109B%& (

y, 10%&$%R&" () - [ Oleid 8@#D& () - 10%WAI& () - || 1098 W & (o™X XXXxX] [ 9vUp10 !
7V10% ! L' & () - L 1QUREURE (Vo A QUREVRL () - O 100VEY& () - KY
10%84#&& () - FAL0%R$YRE () - XyyyyyyyykNA41010&$%&10&$%R9' 1098$VRE () -

&10%&$IRE' () - a@ﬂ#ﬁ R4 ) -
yyyyzhzz{nM 4 @gﬁ}%ﬁ%@suoo & f@h él)i:bcw& @?P(“ﬁﬁlpg%/pellmg 'ﬁéfﬁ%@&lg
#10%#&' () - - | 6#4ddsd@@in(aeroso D&Mt fitted mith|a| heteringd@®el 099K () - y10%& () -
1098& ()-# 10989& ()-# f1098& ()-# '1098& ()-||}*} }} 311} [NA410F%:10F%:10F%:
gL#! 109%-%-& ()-z f1098& ()-# 3710%& ()-# FAQOW& ()-#
1098&' ()-}~~~"~1~=~|[: NA410O ,: 10%#& ()- " 1098& ()- L109®& ()-# 109& ()-#
F1099& ()-# ~ $YLOW& ()-=~I Q~Y~ ~h~p~|[: NA410 "| 10% & ()- | 10W& ()- SY
10%8& ()-# S Y 10% $i & ()-# ,:109%& ()-# ,:10%#& ()-p~~~~z|[: NA41O
L+109%8& ()- *109%9& ()- 10989& () G # 9#10%& ()-# S109& ()-#
sf FLO%& ()-WU4 , 10988& ()- YI0%& ()- &$1098& ()-10940%40% . z109%& () - #
& 1098& ()-|[:vUd "1098& ()-f & 1099& ()- %A0%W& ()-  s10%& () # s
1098& ()-# 1098& ()-|[:vU4 _0l0%#L& ()- 10% & ()- 109& ()-
1098 $f & ()-# 1 10%t& () -# '1098& ()-QJ| obU4 " $1098& () - 10%10%10%
("109%9& ()-9 L' 10%& ()-# 1099& ()-# LY 10%9& ()-|[:bU4 e S 10%& ()-

)

(

S 10%& ()- S 10%$ & ()-  1098& ()-# 91096& ()-# F10%& ()-&7FQ [ : bUs
Y 110%& ()-y ' 11098& ()-y z



5 110%t& ()-y @ |10%& ()-y# @ 10%#& ()- # "10%& ()- XvWU FlOO/cqu/cs&' 0)-
0$10%q9%& ()-f10$10$10% . 109%& ()-# -109%& ()-#  110% & () - y| % #2002
3Z10%0' O& () - 3Z10%Dq%D& ()- L1OYKCEK& ()-Z s1l0%q¥%& ()-# 10%sq%&
| "10%q%& ()-$)60[:v4h "~m0%>$s& ()- ¢ mowNV& ()- "10%i/& ()-1 P
"10W" & ()-1 #  "109%gCHg& ()-1 #  "10%Y%& ()-1 OUflqt|[:vud CS
10989%8& ()- 2 s10% & ()- s1099gW& ()-125s10%v" $& () -# i s10%sq¥%& ()-#
TMLOYAXAL ()-|[:vUd tP " 10%th"#& ()- " 10% 0%t & ()- " 1099 ()- S
10%! n& ()-# S 1099 T& ()-# 0S 10%q%-& ()-""| [ NAMd10sq¥%10sq¥%s10sq%

1 0910%6q%& () - 5910°/csq°/cs&' ()- ss6s10%q%a81s:) - # s3GL0%sq¥%s& () -#
sll\/llO%q%&' ()-9%[: NAA10 G&10% ( & ()- B&1O0% <( & ()- "10% d*f& ()-
L1096 d*f & () - #- | 10%Fempaund)aceorgingdofFgrmge X G \ [ AnzvUs  1098& () - "

1098& ()- 1099& ()- #109%& ()-Y10 d* 10 d* 10 d* # Zb&l0% d* & ()-|[:vU4

#1099&' ()- 01098 & ()- QRL0% ()R, 109%#& () - g () -K, 10%: $=& ()-kS
1) - S)slowgg@m & ()- , &109&' ()-#

o

|[:-410% Ly, - 109%4&' ()
$10%& ()- $).8bA41 0% "% & ()- &10% ~9F 1006z 1& ()- ' XF

109& ()- 110% 7% & ()-1 | [: A410% s109% 9% &N -SQ0% 7% & ()- zL4
10%)- #9& () - | L4 1008 ()- "%10% # & () -- "2100/‘A0/‘qL()--L[|[ A410%
"10% "% & () - 109% 7% & ()1°' 109% 7% & ()- S10% "% ()- 10% "% & () -
,10% 7% & () - [hljkW| vU410 f10% ()- @ 109R$YERE () - 1'%W&$CV&& ()-7,8

0 )10 A A i el e 072
RL! 10‘%D#&' () - vty ()- 910% &' ()- 910%& ()- 3 f&y10%&$%&&' O- F
R; is (3-amidino)phenyl, (3-hydroxy)phenyl, [3-hydroxylamino(imino)methyl]-

phenyl, (3-hydrazino(imino)methyl]-phenyl, (3-aminomethyl)phenyl, (3-amino)phenyl,
(3-methylamino)phenyl, (3-dimethylamino)phenyl, (5-amidino-2-hydroxy)phenyl,
(§-amidino-2-methoxy)phenyl, (1-amidino)piperid-3-yl, (1-amidino)pyrrolid-3-yl,
(5-amidino)thien-2-yl, (5-amidino)furan-2-yl, (5-amidino)-1,3-oxazol-2-yl, (2-amidino)-
1,3-0xazol-5-yl, 1H-pyrzolo-5-yl, tetrahydro-1H-pyrazol-3-yl, (1-amidino)tetrahydro-1H-
pyrazol-3-yl, (2-amidino)-1H-imidazol-4-yl, (2-amino)-1H-imidazol-4-yl, (5-amidino)-
1H-imidazol-2-yl, (5-amino)-1H-imidazol-2-yl, pyridin-3-yl, (4-amino)pyridin-3yl,
(4-dimethylamino)pyridin-3-yl, (6-amino)pyridin-2-yl, (6-amidino)pyridin-2-yl,
(2-amino)pyridin-4-yl, (2-amidino)pyridin-4-yl, (2-amidino)pyrimidin-4-yl,
(2-amino)pyrimidin-4-yl, (4-amidino)pyrimidin-2-yl, (4-amino)-pyrimidin-2-yl,
(6-amidino)pyrazin-2-yl, (6-amino)pyrazin-2-yl, (4-amidino)-1,3,5-triazin-2-yl,
(4-amino)-1,3,5-triazin-2-yl, (3-amidino)-1,2,4-triazin-5-yl, (3-amino)-1,2,4-triazin-5-yl,
(1-amidino)piperid-3-ylmethyl, (1-amidino)-pyrrolid-3-ylmethyl, (5-amidino)-thien-2-
ylmethyl,
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(6-amidino)pyrazin-2-ylmethy}, (6-amino)pyrazin-2-ylmethyl,

3-aminocyclohexyl, 3-amidinocyclohexyl,
3-aminocyclohexylmethyl, 3-amidinocyclohexylmethyl,
3-ari1inocyclopéntyl, 3-amidinocyclopentyl, and
3-aminocyclopentylmethyl, and 3-amidinocyclopentylmethyl;

Rg is Br, 1, CoHs, H, Cl, F, SH, SMe, CF3, CH3, CO2H, CO2Me, CN,
C(=NH)NHj,, C(=NH)NHOH, C(=NH)NHNH), C(=O)NH>,
CH,0H, CHyNH», NO,, OH, OMe, OCH,Ph, OCH2COZH,
O(CH2)2C0O5H, O(CH3)3CO2H, NHCH7CO2H,
NH(CH3)72CO2H, NH(CH3)3CO7H, OCH»CH,0H, OCH(1H-
tetrazol-5-yl), NH;, NHButyl, NMes, NHPh, NHCH;Ph,
NHC(=0)Me, NHC(=0)c-Hexyl, NHC(=0)CHyc-Hexyl,
NHC(=0)Ph, NHC(=0)CHPh, NHS(=0);Me, NHS(=0)7¢-
Hexyl, NHS(=0)>,CH2c-Hexyl, NHS(=0),Ph, and
NHS(=0);CH»Ph;

Rg is (CH3)s, (CH3)4, (CH3)g, CHyC(=O)NHCH)CHj,
CHCHNHC(=0)CHy, (CH2)2NH(CH)2)2, (CH2)20(CH2)2,
CeHa, CH2CgHyg, CgH4CH2, CgH10, CH2CgH1 0, C6H10CHD,
CsHg, CHoCsHg, CsHRCHjy, and CHyCH=CHCH,CH3; and

R0 is 2,6-dimethylpiperidinyl, 2,2,6,6-tetramethyl-piperidinyl-4-one,
piperidinyl, 2,2,6,6-tetramethylpiperidinyl, (2-carboxy)piperidinyl,
(3-carboxy)piperidinyl, (4-carboxy)piperidinyl,
3,5-dimethylpiperidinyl, (4-hydroxy)piperidinyl,
(2-imino)piperidinyl, piperidin-4-one-yl,
(2-dimethylaminomethyl)-piperidinyl, (4-dimethylamino)-
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and 2,5-dimethyltetrahydro-1H-1-pyrazolyl.

2. A compound according to Claim 1 wherein R7 is (2-hydroxy, 5-

amidino)phenyl.
3. A compound according to Claim 1 wherein Rg is H.
4, A compound according to Claim | wherein Rg is (CH2)s.
5. a compound according to Claim 1 wherein Ry is 2,6-dimethylpiperidinyl.

6. A compound according to Claim 1 wherein Rg is H, Rg is (CH3)s, and
R1g is 2,6-dimethylpiperidinyl. '

7. A compound according to Claim 1 wherein Rg is H, Rg is (CH2)s, and
Ry is 2,5-dimethylpyrrolidinyl.

8. A compound which is:
3-(4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-4-
methoxybenzenecarboximidamide;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-o0xo-
3,4-dihydro-2H-1 4-benzothiazin-2-yl)benzenecarboximidamide;
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2-(3-Aminophenyl)-4-5-[(2R,65)-2, 6-d1methyltetrahydro-l(2H)—
pyridinyl]pentyl-2H-1,4-benzothiazin-3(4H)-one;
4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-{3-
(methylamino)phenyl}-2 H-1,4-benzothiazin-3(4)-one;
2-[3-(Dimethylamino)phenyl}-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)~
pyridinyl]pentyl-2H-1,4-benzothiazin-3(4H)-one;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-4-
hydroxybenzenecarboximidamide;
3-(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
, 3,4-dihydro-2H-1,4-benzothiazin-2-yl)tetrahydro-1(2H)-
pyridinecarboximidamide;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl])pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-1-
pyrrolidinecarboximidamide;
5+(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-2-
thiophenecarboximidamide;
5-4-5-[(2R,65)-2,6-Dimethyitetrahydro-1(2 H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-2-furancarboximidamide;
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10%%&: ()~ DI L)y Dot 08 L& (1o ARG L) pentyl3-oxc-

3,4-dihydro-2H-1,4-benzothiazin-2-yl)-1 H-imidazole-2-
carboximidamide;

2-(2-Amino-1 H-imidazol-4-y1)-4-5-[(2R,65)-2,6-dimethyltetrahydro-

1(2H)-pyridinyl]pentyl-2 H-1,4-benzothiazin-3(4H)-one;

2-(4-5-[(2R,6:5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo0-

3,4-dihydro-2H-1,4-benzothiazin-2-yl)-1 H-imidazole-5-

carboximidamide;

2-(5-Amino-1H-imidazol-2-yl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-

1(2H)-pyridinyl]pentyl-2H-1,4-benzothiazin-3(4H)-one;

4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-2-(3-

pyridinyl)-2H-1,4-benzothiazin-3(4H)-one;

2-(4-Amino-3-pyridinyl)-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-

pyridinyl]pentyl-2H-1,4-benzothiazin-3(4H)-one;

2-[4-(Dimethylamino)-3-pyridinyl]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-

1(2H)-pyridinyl]pentyl-2 H-1,4-benzothiazin-3(4H)-one;

2-(6-Amino-2-pyridinyl)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-

pyridinyl}pentyl-2H-1 4-benzothiazin-3(4 H)-one;

6-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-

3,4-dihydro-2H-1,4-benzothiazin-2-yl)-2-
pyridinecarboximidamide;
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3,4-dihydro-2H-1,4-benzothiazin-2-yl)-4-
pyrimidinecarboximidamide;
2~(4-Amino-2-pyrimidinyl)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl}pentyl-2H-1,4-benzothiazin-3(4 H)-one;
6-(4-5-{(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-2-
pyrazinecarboximidamide;
2-(6-Amino-2-pyrazinyl)-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
pyridinyljpentyl-2 H-1,4-benzothiazin-3(4 H)-one;
4-(4-5-[(2R,65)-2,6-Dimethyitetrahydro-1(2H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-1,3,5-triazine-2-
carboximidamide;
2-(4-Amino-1,3,5-triazin-2-yl)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2H-1,4-benzothiazin-3(4 H)-one;
5-(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)-1,2,4-triazine-3-
carboximidamide;
2-(3-Amino-1,2,4-triazin-5-yl)-4-5-[(2R,68)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-2H-1,4-benzothiazin-3(4H)-one;
3-[(4-5-[(2R,65)-2,6-Dimethyitetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-

yDmethyl]benzenecarboximidamide;
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2-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2 H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)methyl]-1 H-imidazole-5-
carboximidamide;
6-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)methyl}-2-
pyridinecarboximidamide;
2-[(6-Amino-2-pyridinyl)methyl}-4-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2H-1,4-benzothiazin-3(4 H)-one;
4-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-0xo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)methyl]-2-

pyrimidinecarboximidamide;
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2-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)methyl}-4-
pyrimidinecarboximidamide;
2-[(4-Amino-2-pyrimidinyl)methy!}-4-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2 H-1,4-benzothiazin-3(4 H)-one;
6-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)methyl}-2-
pyrazinecarboximidamide;
2-{(6-Amino-2-pyrazinyl)methyl)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2 H-1,4-benzothiazin-3(4H)-one;
2-(3-Aminocyclohexyl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyljpentyl-2H-1,4-benzothiazin-3(4 H)-one;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-
yl)cyclohexanecarboximidamide;
2-[(3-Aminocyclohexyl)methyl]-4-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-2H-1 ,4-benzothiazin-3(4H)-one;
3-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-
yl)methyl]cyclohexanecarboximidamide;
2-(3-Aminocyclopentyl)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl)pentyl-2H-1,4-benzothiazin-3(4H)-one;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-
yl)cyclopentanecarboximidamide;
2-[(3-Aminocyclopentyl)methyl}-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2 H-1,4-benzothiazin-3(4H)-one;
3-[(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-0xo-
3,4-dihydro-2H-1,4-benzothiazin-2-

yDmethyl]cyclopentanecarboximidamide;



31098183& ()- 3 , 2y10%31&3& () - TMVMMMMMMVE] <10 U '10%%&2:), SEO
94099& ()-f1031&831031&3(1031&3$ 10981&3& () - 9@1098183& 0 P 2002
- 109B81&3& ()-M\WNNNN O [: ~] <10 y1099& ()-- SS1099& ()-- S109%& () -

1009& ()- 1099& ()- r |1099$9& ()-t/ CbOhOkCORPP| [ ~] <10 L9’ "10%& ()- 3-
v L9 M10%9& () -3 9A0%R& ()- " 10%8@& ()- 9" 10904 ()-

1099& () - PPQ@RRRR| [: ~] <10  371098& ()-- 51098& ()-- 31098& ()

of 2! 1098& ()- - 1098& ()-3 , 1098& () - RVS)@;S[ S\ 9] S SxS-] <10 Fl 1098& () -
$1098&: () - Zth%110h%1(10h%1@0%1%1& ()-910%%& () - m

R o e ot LS

L 10% % & () - +- 109%0/ddikydro-2 1 D 30WentdthiaSinld) t(zlnecarboxlmldamde
( 1098& () - WVVV\Y/\Y/\Y/\YN:V| <1 10#10#( 10#109%t& i(— S10%#& ( 10%#& ()
z.10% & ()- . 10%-6ZRGARGARImpthyltetrahydro- ZM&dmyl]hexx m013)4 '10%@ -

S e ) el ) AR 2 R S it | 1005 O

f2S10%& ()- 0s109 -B-)[Aniﬁ‘lﬁ(‘uﬂiﬂa@%(&hﬂ)]pheﬁyl 1.0%OR, Y -dihyrbOLAE 4 ) -
&s1090& () - [|[\\\\\\\w,]<10
#l 1099& () - MLO%A0% 10WM&V1)MQ $S)s2,6-dimsthxltetsahydra- {2y’ () -

\\-10]q]1] <10 10904&: 10984&:

W 10%& () - | [ljllow& 0)- ]W%Véﬂyfﬁmﬁ%%&@{ ) :y, 10W«%z)()-- ‘$10((y§/&' ()-
100" 109 () ég%?z‘%“‘?;ﬁ?gmﬁw-zﬁgmwg<10
“Y41008& () - {b| b} bbbb %5,@358 6 %@% (2H)-
3s$10%&! &E&)(§ | %35$18°C )@meth fb%i%&dé) 10940% Scccccc| [ : A<10 10

1 1096q%6 & i 109g9& TOYR! 91096 & 710% (Y6 &
slocysg%& 8 ccceeg-édé'f( ﬁ%l@ﬁ')&ér &’emr#)vdg%}@@m)g )10% "y s9%

sé?(ﬁ)oq/ségsf&') ()- e\S/?%f aggﬁ(wlfy[ﬁ g%%@&@% Qf&e&ﬂ-@h&%Z "1098& ()-

10994 ()- Bs9m 10% & ()bcﬂbﬁlkzi)%&&ﬂ(e)xzténemtbompp@amd&lol &$ s-y109%8&' () -

L S8 RA s et 5 S pery

" SOSL09MN& () - SOS10% $Ziokd-3 4-&?@5&&4@& 4-bentpifiiaZin-pr j hj j j j yX710!
& :10%& ()- 10%& ()- O%P/&
10984 () - 10%4.0%4.0% 0109 ides7101  y10%4" & () sYlO%Va& () -

1098/& Lt 100/8/& 26503
(10%?/&(%) owg/ g$10(y§«£ﬁ:§u§»élh%mi &(2(099'1 A v31g /cUE#U& () C
109%&' () - nnnnnnnnovU410 A4dlypdgo-2f-1 Aqtengathiayin-2-yDbengepecarpo

F e T e e TR

& 109K ()- sS10%&' () - 34HIBgdre-2H-1,4-y=bB8thinziny2-glhbenzenecarboximidamide;
3-[4-(4-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl)methylphenyl)-
3-0x0-3,4-dihydro-2 H-1,4-benzothiazin-2-
yl]benzenecarboximidamide;
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]cyclohexyl-3-
0x0-3,4-dihydro-2H-1,4-benzothiazin-2-
ylbenzenecarboximidamide;
3-{4-(4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]cyclohexylmethyl)-3-0x0-3,4-dihydro-2H-1,4-
benzothiazin-2-ylJbenzenecarboximidamide;
3-[4-(4-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl)methylcyclohexyl)-3-0x0-3,4-dihydro-2H-1,4-

benzothiazin-2-yl}benzenecarboximidamide;
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3-(4-(E)-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]-2-pentenyl-
3-0x0-3,4-dihydro-2H-1,4-benzothiazin-2-
yl)benzenecarboximidamide;
3-[3-Oxo0-4-(5-piperidinopentyl)-3,4-dihydro-2 H-1,4-benzothiazin-2-
ylJbenzenecarboximidamide;
3-3-Ox0-4-[5-(2,2,6,6-tetramethylpiperidino)pentyl]-3,4-dihydro-2 H-1,4-
benzothiazin-2-ylbenzenecarboximidamide;
1-[5-(2-3-[Amino(imino)methyl]phenyl-3-0x0-2,3-dihydro-4H-14-
benzothiazin-4-yl)pentyl]-2-piperidinecarboxylic acid;
1-[5-(2-3-[Amino(imino)methyl}phenyl-3-0x0-2,3-dihydro-4 H-1,4-
benzothiazin-4-yl)pentyl]-3-piperidinecarboxylic acid;
1-[5-(2-3-[Amino(imino)methyl]}phenyl-3-0x0-2,3-dihydro-4 H-1,4-
benzothiazin-4-yl)pentyl]-4-piperidinecarboxylic acid;
3-4-[5-(3,5-Dimethylpiperidino)pentyl)-3-oxo-3,4-dihydro-2H-1,4-
benzothiazin-2-ylbenzenecarboximidamide;
3-4-[5-(4-Hydroxypiperidino)pentyl}-3-oxo-3,4-dihydro-2H-1 4-
benzothiazin-2-ylbenzenecarboximidamide;
3-4-[5-(2-Iminopiperidino)pentyl}-3-oxo-3,4-dihydro-2H-1,4-
benzothiazin-2-ylbenzenecarboximidamide;
3-3-Ox0-4-[5-(4-oxopiperidino)pentyl]-3,4-dihydro-2 H-1,4-benzothiazin-
2-ylbenzenecarboximidamide;
3-[4~(5-2-[(Dimethylamino)methyl]piperidinopentyl)-3-oxo-3,4-dihydro-
" 2H-1,4-benzothiazin-2-ylJbenzenecarboximidamide;



$100& ()- _ $10%&"&& ()- t#210% % & ()-10940%40% s: & 10994 () H7W [ : vU410
L# "10%04J8 ()-m LI 109%9& ()-m_ LI 10%" P& ()-nt L! 10%%& ( zgnqgf) 7]
HO! 1098& ()- 9! 10%PP& () - J|[NA41010(V<10(V<10% F7z1098& ()-Z_ F /&ZPP 7t
J+110%%& ()- "+ 10%PAJ& ()- L# "1098& ()-nPf|[:NA41010 ~ L@ 10%& ()-F
OL@10%& ()-F_ F L@10%& ()-Ft !10%& ()- *!1098& () -

9%l 1098& ()-fT|[:-410% 4109%& ()-& sf,!109& ()-_ g sf,!10%& ()-t L

110 & ()- v L 110%% & ()- q L !100/6?/&1%813@)__ 1@A410% "1099&' ()- 910%&' () -
1000 ()- 31090& ()- #31098& ()-10940%@r|[: A410% FLO0%& ()- y&l0%& ()-
1099@& ()- 10984& ()-3 s 1098& ()- 1098@& ()-"[|[:A410% "9109%8& 51 -y
C11098& () - S10%$&34(3-5- [E{@awhylﬁmlm1pm&imq]pemﬁ%xq-ﬁ,45ﬁhy4roﬂﬂ %, 2

109%9& ()- 0 1098&' ()- - 1098 09
1098/& 8 DEFGquU4(1)0 ﬁiﬁé@%yﬁ%‘%‘”@é‘)ﬁf ‘w ‘/fy &$Y10%P/& () - 1094.094.0%

&Y:z 1098& () - 3101/9(&(12- m}ﬁmhb(imi%;xﬂem 1&*@%&-6&0-2 34 ¥E1,3090& () -
S1098&' ()- 1098& ()- 109 vU410  109%& () 1090& ()- 109%4& ()-
LF1098&' ()- Y10984& () b a@)n atapfntwlﬂmmpcn_d(neidimw ' 10998 () -

“Towe: (). seotovar PRI sbisimpgl Faabiit s 110
;Nggg//gg 8 1%@8;‘2% d! wgamm- -15%:/‘2&&3%(@?&&%&&0% p | & ()- 1109%& ()-
st U A e i -
O#! 109°P%°& () -\ | Z29vU410 n 10%#& %’?k’;ﬁ%t})ﬂn 10% Si S& -é) *n 109 ()-* hOn
1096 & () 1096830-Oxo-4ai5st ymplciny el -y 98t it repocthingin 2-
18%‘)}0%‘ 8-*1&/\1/\?(@?&9" Im% %ﬁ"&@%‘?‘d}o%g%ig#??n 100878 ()-* 1 Nn
10%zs& () -*!'n 10%@-[6)2:3-[AmihOdikido)méhgi]pheny* Roxo-R Bad@dro)4H-1,4-f 1099& () -
benzothiazin-4-yl)pentyl]-2-pyrrolidinecarboxylic acid;
N-1-[5-(2-3-[ Amino(imino)methyl}phenyl-3-0x0-2,3-dihydro-4-1,4-
benzothiazin-4-yl)pentyl]tetrahydro-1 H-pyrrol-3-yl-N-

methylacetamide;
3-4-[5-(3-Amino-1-pyrrolidinyl)pentyl}-3-ox0-3,4-dihydro-2H-1,4-
benzothiazin-2-ylbenzenecarboximidamide;
3~(4-5-[2,5-Bis(methoxymethyl)-1-pyrrolidinyljpentyl-3-oxo-3,4-dihydro-
2H-1,4-benzothiazin-2-yl)benzenecarboximidamide;
3-(4-5-[2-(Hydroxymethyl)-1-pyrrolidinyl]pentyl-3-oxo-3,4-dihydro-2 H-
1,4-benzothiazin-2-yl)benzenecarboximidamide;
3-(4-5-[2-(Hydroxymethyl)-5-methyl-1-pyrrolidinyl]pentyl-3-oxo-3,4-
dihydro-2H-1,4-benzothiazin-2-yl)benzenecarboximidamide;
3-4-[5-(Diisopropylamino)pentyl}-3-o0x0-3,4-dihydro-2H-1,4-
benzothiazin-2-ylbenzenecarboximidamide;
3-4-{5-(Diethylamino)pentyl]-3-0x0-3,4-dihydro-2 H-1,4-benzothiazin-2-
ylbenzenecarboximidamide;
3-4-{5-(Methylamino)pentyl]-3-oxo-3,4-dihydro-2H-1,4-benzothiazin-2-
ylbenzenecarboximidamide;
3-4-[5-(1-Methyl-1H-imidazol-2-yl)pentyl}-3-0x0-3,4-dihydro-2H-1,4-
benzothiazin-2-ylbenzenecarboximidamide;
3-4-[5-(2,5-Dimethyl-1H-imidazol-1-yl)pentyl]-3-oxo0-3,4-dihydro-2 H-

1,4-benzothiazin-2-ylbenzenecarboximidamide;
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benzothiazin-2-ylbenzenecarboximidamide;
3-3-Ox0-4-[5-(1 H-pyrazol-1-yl)pentyl}-3,4-dihydro-2 H-1,4-benzothiazin-
2-ylbenzenecarboximidamide;
3-[3-0x0-4-(5-tetrahydro-1 H-pyrazol-1-ylpentyl)-3,4-dihydro-2 H-1,4-
benzothiazin-2-yl}benzenecarboximidamide;
3-4-[5-(2,5-Dimethyltetrahydro-1H-pyrazol-1-yl)pentyl]-3-ox0-3,4-
dihydro-2H-1,4-benzothiazin-2-ylbenzenecarboximidamide;
3-(6-Chloro-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-pyridinyl]pentyl-
3-0x0-3,4-dihydro-2 H-1,4-benzothiazin-2-
ybhbenzenecarboximidamide;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl)pentyl-6-fluoro-
3-o0x0-3,4-dihydro-2 H-1,4-benzothiazin-2-
yl)benzenecarboximidamide;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-6-
sulfanyl-3,4-dihydro-2 H-1,4-benzothiazin-2-
yl)benzenecarboximidamide;
3-[4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-6-
(methylsulfanyl)-3-0x0-3,4-dihydro-2 H-1,4-benzothiazin-2-
yl]benzenecarboximidamide;
3-[4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-0x0-6-
(trifluoromethyl)-3,4-dihydro-2 H-1,4-benzothiazin-2-
yl]benzenecarboximidamide;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-6-methyl-
3-0x0-3,4-dihydro-2H-1,4-benzothiazin-2-

yl)benzenecarboximidamide;
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Lg10%& () - 2-3-[amino(imino)methyljphenyl-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-N-hydroxy-3-oxo0-3,4-dihydro-2H-1,4-
benzothiazine-6-carboximidamide;

3-4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyljpentyl-6-
[hydrazino(imino)methyl]-3-o0x0-3,4-dihydro-2H-1,4-benzothiazin-
2-ylbenzenecarboximidamide;

2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-3-0x0-3,4-dihydro-2H-1,4-benzothiazine-6-
carboxamide;

3-[4-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-6-
(hydroxymethyl)-3-0x0-3,4-dihydro-2 H-1,4-benzothiazin-2-
yllbenzenecarboximidamide;

3-(6-(Aminomethyl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-3-ox0-3,4-dihydro-2 H-1,4-benzothiazin-2-
yl)benzenecarboximidamide;

3-(4-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-6-nitro-3-
oxo-3,4-dihydro-2H-1,4-benzothiazin-2-
yl)benzenecarboximidamide;

3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-6-
hydroxy-3-o0x0-3,4-dihydro-2H-1,4-benzothiazin-2-

yl)benzenecarboximidamide;



10%: ()- 9210% ()- fz10%& ()- " $310%R& ()-.?!>| [: NA41010 1092 K)SEP 2009

8&9109%&' ()- Lz10%& ()- f10%& ()- 9l 10%& ()- 10%&' ()-> E|[: NA41010
90$109& ()- "~ @109%& ()- L!109& ()- ~ 109& ()- &LOY& ()-f

L 109 ()-K|[:NA41010 s . 109 ()- 9, GLOY& ()- s*109%& ()- y)109%& ()-
s' 10%& ()- 9S&10%&' ()-(p_|[:NA41010 7109%& ()- 6109& ()- | 410%& ()-
“2109& ()- 31MLOY& ()- L/ 109& ()-_ vU410 &10%& ()- yz109& ()

$10%& ()-101010 “:109%& ()- ~9910%& ()-, :vW410 T 10% ()- &S109& () -
| 10% ()- s10% ()- &3 310%&() 910% ) &AS?| [ VUA10 ~ 109 ()-
109 () - 9510%&@5 *L109%& &109%& ()- 9 10%& ()-2";~|[:vU410

Lf &10%& () - &$10%83~(4-5-[@&:65) %D(methxitegzbm(lefl)-pmd)mdll(e)ﬂyl-&

) 0100 () & Mo () B0 UhieS il oop bl o100l ()

L410%&' ()- 9210%& () - ynbéd&%ca(rbox)dﬂdbﬁma;mm 910%& ()- y10%& () -
% 109 ()-101010 Ls< 10%& () - vU410  109& ()- 10%& ()-
LF10% ()- ~ 109& (3L -@mi!d%}')(ﬁ 31@?)@‘%)1@3%1 etrabygred (2H)-100& () -

“S100&! 100&: 9 100 £S810%& () -
8- Nooe %) #108/«)& () - i @%&Jj’ﬂm Hskople ‘l‘k'%&)“{&zfg%'/&'%ﬁu’my%gvmlo 0
L/ 109% ()- L . 10% ()- ﬁ)btmet(a)box@md@ﬁﬁdc(, of ) 10%& (

PR AT IR o E é?%%”@n&i%%yﬂl%/nyﬁﬁoﬁé% Q@ykl}é}é"?ﬁ& 101010 " <

109&' ()- ~:s109%& () - SCIdxm&wll&rah%&Jm ﬁ&ﬂag)gﬁex{t 1:3-bxd-0 4&dihydro-2EPY&’ () -
93 109& ()- 10%&' ()-)n|[:vl410 ~10%& ()- 910% 1098 ()- 9109%& ()-
T109& ()- t109& ()- Z} 2 bvmﬁeazm-é:m?w]@ycﬂ 0%& ()- L$-109%& ()-

i 1 L e Sl o o O

109& ()- 710%& ()- L&6 mmyyemmm-pynemmmtyl}s-sma;ﬂednhycﬂrow F& () -
010%'& ()- 010% & 109 -mLD10@ZT| [ : A410
&10%:"F<(&)() 10%%& (‘) Wﬁ“‘ﬁég ?)ﬁm‘l /%Pa(‘§’ cAC O%:AF!&[()

109%-"F& ()-T}H| [: AM—@(zislmﬁhﬁ(ﬂnﬁﬁc mefhy1] 1-@95—[(2&'63‘)'1%3. F& () 109%-"F& () -
L10%"F& ()- 109" F& ()- A410° /" 109 F& 10%-"F& 109 F& () -
* 1091F& ()- @ 109" F&‘"P)’— yltetmabystvori(2 H)-pyri Wﬂa%ylgm ‘ij"ZH
97: 10%"F& 510%"F 0 NF&'

1109%"F& () ()GHI IX vu4lg1 %)’1'625& %ﬁ“ 5 mﬁ@’ tﬁg%@g 0
@ 109%&' () - 10FAF10H(E&3@Mnomm$n&ﬂwlpE§qyﬂ4Mm 6811-&,6100/& ()- s&L0%&' ()-

s 10060 ()- " 100k () (SRSUgavpibel @RI rbiptibentitriSess i 0% O
riﬁgg«g;‘:&g%i_z §%00/0/& 0)- 1%%@&6-3;1)&13%21.@?}‘: acxle%&/() 6t |[: vUA10
L 109%& ()-1e| obu41¢g‘f* i‘éo%‘&“’(“?? %%thyﬂa 2 '%4 5‘5@3@2 é‘(%) 79109%&: () -

?3 (}/ggﬂl&'( § )-:d| [ bU4A10 | gisethfetcatrydfol (2B pytidinyBpdity ok -3, 4 Sikddrol IH-

1,4-benzothiazin-6-yl)amino]jpropanoic acid;
4-{(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-2H-
1,4-benzothiazin-6-yl)amino]butanoic acid;
3-[4-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl Jpentyl-6-(2-
hydroxyethoxy)-3-0x0-3,4-dihydro-2F-1,4-benzothiazin-2-
yljbenzenecarboximidamide;
3-[4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyljpentyl-3-oxo-6-
(2H-1,2,3 4-tetraazol-5-ylmethoxy)-3,4-dihydro-2H-1,4-
benzothiazin-2-yl]benzenecarboximidamide;
3-(6-Amino-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2 H)-pyridinyl jpentyi-
3-0x0-3,4-dihydro-2 H-1,4-benzothiazin-2-

yl)benzenecarboximidamide;
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yl)benzenecarboximidamide;

N-(2—3-[Amino(imino)methyl]phenyl-4-5-[(2R,6$)-i,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-2 H-
1,4-benzothiazin-6-yl)acetamide;

N-(2-3-[Amino(imino)methyl]phenyl-4-5 -[(2R 6S5)-2,6-
dimethyltetrahydro-1(2 H)-pyridinyljpentyl-3-ox0-3,4-dihydro-2H-
1,4-benzothiazin-6-yl)cyclohexanecarboxamide;

N-(2-3-[ Amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo0-3,4-dihydro-2 H-
1,4-benzothiazin-6-yl)-2-cyclohexylacetamide;

N-(2-3-[ Amino(imino)methyl}phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-ox0-3,4-dihydro-2H-
1,4-benzothiazin-6-yl)benzenecarboxamide;

N-(2-3-[Amino(imino)methyl}phenyl-4-5-[(2R,6S5)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo0-3,4-dihydro-2H-
1,4-benzothiazin-6-yl)-2-phenylacetamide;

3-4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-6-
[(methylsulfonyl)amino}-3-ox0-3,4-dihydro-2H-1,4-benzothiazin-
2-ylbenzenecarboximidamide;

3-(6-[(Cyclohexylsulfonyl)amino]-4-5-[(2R,6S5)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl)pentyl-3-oxo-3,4-dihydro-2 H-1,4-benzothiazin-2-

yl)benzenecarboximidamide;
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6-(4-5-[(2R,68)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)-2-pyrazinecarboximidamide;
2-(6-Amino-2-pyrazinyl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2H-1,4-benzoxazin-3(4H)-one;
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carboximidamide;
2-(4-Amino-1,3,5-triazin-2-yl)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyljpentyl-2H-1,4-benzoxazin-3(4H)-one;
5-(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)-1,2,4-triazine-3-
carboximidamide;
2-(3-Amino-1 ,2,4-m'aiin-5-yl)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-2H-1,4-benzoxazin-3(4H)-one;
3-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-
yl)methyl]benzenecarboximidamide;
2-(3-Aminobenzyl)-4-5-[(2R,68)-2,6-dimethyltetrahydro-1(2H)-
pyridinyljpentyl-2H-1,4-benzoxazin-3(4H)-one;
2-[3-(Aminomethyl)benzyl}-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyljpentyl-2H-1,4-benzoxazin-3(4H)-one;
3-{(4-5-[(2R,6S)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2H-1;4-benzoxazin-2-yl)methyl]}tetrahydro-1(2H)-
pyridinecarboximidamide;
3-[(4-5-[(2R,68)-2,6-dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-oxo-
3,4-dihydro-2H-l,4-benzoxazm-2i§l)methyl]-1- '
pyrrolidinecarboximidamide;
5-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-ylymethyl]-2-

thiophenecarboximidamide;
5-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]-2-
furancarboximidamide;
2-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]-1,3-oxazole-5-

carboximidamide;
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5-{(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]}-1H-imidazole-2-
carboximidamide;
2-[(4-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]-1H-imidazole-5-
carboximidamide;
6-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl}-2-
pyridinecarboximidamide;
2-[(6-Amino-2-pyridinyl)methyl}-4-5-[(2R,68)-2,6-dimethyltetrahydro- -
1(2H)-pyridinyl]pentyl-2H-1,4-benzoxazin-3(4H)-one;
4-[(4-5-{(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-y!)methyl]-2-
pyrimidinecarboximidamide;
2-[(2-Amino-4-pyrimidinyl)methyl])-4-5-{(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]penty}-2H-1,4-benzoxazin-3(4H)-one;
2-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]-4-
pyrimidinecarboximidamide;
2-[(4-Amino-2-pyrimidinyl)methyl}-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2H-1,4-benzoxazin-3(4H)-one;
6-[(4-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo- -
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl}-2-
pyrazinecarboximidamide;
2-[(6-Amino-2-pyrazinyl)methyl]}-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-2H-1,4-benzoxazin-3(4H)-one;
2-(3-Aminocyclohexyl)-4-5-[(2R.6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2H-1,4-benzoxazin-3(4H)-one;
3-(4-5-[(2R,6S8)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl)pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-
ylcyclohexanecarboximidamide;
2-{(3-Aminocyclohexyl)methyl]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-2H-1,4-benzoxazin-3(4H)-one;
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3-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-l (2H)
3,4-dihydro-2H-1,4-benzoxazin-2-
yl)methyl]cyclohexanecarboximidamide;
2-(3-Aminocyclopcntyl)-4-5 -[(2R,6$)-2,6-dimethyltetrahydro- 12H)-
pyridinyl]pentyl-2H-1 »4-benzoxazin-3(4H)-one;
3-(4-5-[(2R,6S)-2,6-DimethylteU'ahydro-I (2H)
3,4-dihydro-2H-1,4-benzoxazin-2-
yl)cyclopcntanecarboximidamide;
2-[(3-Aminocyclopent);'l)methyl]-4-5-[(2R,68)-2,6-dirnethyltetrahydro-
1(2H)-pyridiny]] pentyl-2H-1,4-benzoxazin-3 (4H)-one;
3-[(4-5—[(2R,68)-2,6~Dimethyltetrahydro- 1(2H)
3,4-dihydro-2H-1 ;4-benzoxazin-2-

-pyridinyl]pentyl-3-oxo-

-pyridinyl)pentyl-3-oxo-

-pyridinyl]pentyl-3-oxo-

yl)methyl]cyclopentanecarboximidamide;
3-(4-4- [(2R,6$)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]butyl-3-ox0-3 4-
dihydro-2H-1 ,4-bcnzoxazin-z-yl)benzenecarboximidamide;
3-(4-6-[(ZR,68)-2,6-Dimethyltetrahydro-1(2H)-pyridixiyl]hexyl -3-0%0-3,4-
‘ dihydro-2H-1 4-benzoxazin-2-yl)benzcnecarboxlmldam1de
2-(2-3- [Ammo(lmmo)methyl]phenyl 3-0x0-2,3-dihydro-4H-1 4-
benzoxazin-4-y1)-N-2- -[(2R,68)-2, 6-d1methyltetrahydro-1(2H)-
pyridinyl]ethylacetamide;
3-(2-3-[Amino(imino)methyl]phenyl-3-oxo-2,3 -dihydro-4H-1 4-
benzoxazin-4-yl)-N-[(2R,6S)-2,6-dimethyltetrahydro- 1(2H)-
pyridinyl]methylpropanamide;
3-4-[2-(2-[(2R,6S)-2,6-Dimethyltetrahydro-1 (2H)-
pyridinyl]ethylamino)ethyl]-3-oxo-3 ,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;
3-[4-(2-2-[(2R,6S)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]ethoxyethyl)-
3-0x0-3,4-dihydro-2H-1 »4-benzoxazin-2-
yl]benzenecarboximidamide;
3-(4-4-[(2R,6S)-2,6-Dimethyltetrahydro-1 (2H)
3,4-dihydro-2H-1 .4-benzoxazin-2
3-(4-4-[(2R,6S)-2,6-Dimethyltetrahydro-
3,4-dihydro-2H-1 »4-benzoxazin-2

-pyridinyl]phenyl-3-oxo-
-yl)benzenecarboximidamide;
1(2H)-pyridinyl)benzyl-3-oxo-

-yDbenzenecarboximidamide:
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3-[4-(4-[(2R,68)-2,6-Dimethyitetrahydro-1(2H)-pyridinylJmethylphenyl)-
3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl]benzenecarboximidamide;
3-(4-4-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljcyclohexyl-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yDbenzenecarboximidamide;
3-[4-(4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]cyclohexylmethyl)-3-o0x0-3,4-dihydro-2H-1,4-
benzoxazin-2-yl]benzenecarboximidamide;
3-[4-(4-[(2R,68)-2,6-Dimethyltetrahydro-1 (2H)-
pyridinyljmethylcyclohexyl)-3-o0x0-3,4-dihydro-2H-1,4-
benzoxazin-2-yljbenzenecarboximidamide;
3-(4-3-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljcyclopentyl-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzeneéarlioximidamidc;
3-[4-(3-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]cyclopentyimethyl)-3-oxo-3 ,4-dihydro-2H-1,4-
benzoxazin-2-yl]benzenecarboximidami:le;
3-[4-(3-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyljmethylcyclopentyl)-3-0x0-3,4-dihydro-2H-1,4-
benzoxazin-2-yljbenzenecarboximidamide;
3-(4-(E)-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]-2-pentenyl-
3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;
3-[3-Oxo0-4-(5-piperidinopentyl)-3,4-dihydro-2H-1,4-benzoxazin-2-
yl]benzenecarboximidamide;
3-3-0x0-4-[5-(2,2,6,6-tetramethylpiperidino)pentyl]-3,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;
1-{5-(2-3-{ Amino(imino)methyl}phenyl-3-0x0-2,3-dihydro-4H-1,4-
benzoxazin-4-yl)pentyl}-2-piperidinecarboxylic acid;
1-[5-(2-3-[Amino(imino)methyl]phenyl-3-0x0-2,3-dihydro-4H-1,4-

benzoxazin-4-yl)pentyl]}-3-piperidinecarboxylic acid;
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1-[5-(2-3-[Amino(imino)methyl]phenyl-3-ox0-2,3-dihydro-4H-1,4-
benzoxazin-4-yl)pentyl}-4-piperidinecarboxylic acid;

3-4-[5-(3,5-Dimethylpiperidino)pentyl]-3-oxo-3,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;

3-4-[5-(4-Hydroxypiperidino)pentyl]-3-ox0-3,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;

3-4-[5-(2-Iminopiperidino)pentyl]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
2-ylbenzenecarboximidamide;

3-3-Ox0-4-[5-(4-oxopiperidino)pentyl}-3,4-dihydro-2H-1,4-benzoxazin-2-
ylbenzenecarboximidamide;

3-[4-(5-2-[(Dimethylamino)methyl]piperidinopentyl)-3-oxo-3,4-dihydro-
2H-1,4-benzoxazin-2-ylJbenzenecarboximidamide;

3-(4-5-[4-(Dimethylamino)piperidino]pentyl-3-oxo-3,4-dihydro-2H-1,4-
benzoxazin-2-yl)benzenecarboximidamide;

1 -[5o(2-3-[Amino(imino)méth)"l]phenyl-3 -0x0-2,3-dihydro-4H-1,4-

. benzoxazin-4-yl)pentyl]-4-piperidinesulfonic acid;

3.3-Ox0-4-[5-(2-phenylpiperidino)pentyl}-3,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;

3-4-[5-(2,5-Dimethyl-1-pyrrolidinyl)pentyl]-3-oxo0-3,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;

3-3-0x0-4-[5-(1-pyrrolidinyl)pentylj-3,4-dihydro-2H-1,4-benzoxazin-2-

_ ylbenzenecarboximidamide;

1-{5-(2-3-[Amino(imino)methyl]phenyi-3-ox0-2,3-dihydro-4H-1,4-
benzoxazin-4-yl)pentyl]-2-pyrrolidinecarboxylic acid;

N-1-{5-(2-3-[Amino(imino)methyl]phenyl-3-0x0-2,3-dihydro-4H-1,4-
benzoxazin-4-yl)pentyljtetrahydro-1H-pyrrol-3-yl-N-
methylacetamide;

3-4-[5-(3-Amino-1 -pyrrolidinyl)pentyl}-3-o0xo0-3,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;

3-(4-5-[2,5-Bis(methoxymethyl)-1-pyrrolidinyl]}pentyl-3-oxo0-3,4-dihydro-
2H-1,4-benzoxazin-2-yl)benzenecarboximidamide;

3+(4-5-[2-(Hydroxymethyl)-1-pyrrolidinylJpentyl-3-0x0-3,4-dihydro-2H-

1,4-benzoxazin-2-yl)benzenecarboximidamide;
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3-(4-5-[2-(Hydroxymethyl)-5-methyl-1-pyrrolidinyljpentyi-3-oxo-3,4-
dihydro-2H-1,4-benzoxazin-2-yl)benzenecarboximidamide;
3-4-[5-(Diisopropylamino)pentyl]-3-oxo-3,4-dihydro-2H- 1 4-benzoxazin-
2-ylbenzenecarboximidamide;
3-4-[5-(Diethylamino)pentyl}-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-2-
ylbenzenecarboximidamide;
3-4-[5-(Methylamino)pentyl}-3-oxo-3,4-dihydro-2H- 1 ,4-benzoxazin-2-
ylbenzenecarboximidamide;
3-4-[5-(1-Methyl-1H-imidazol-2-yl)pentyl}-3-oxo-3,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;
3-4-[5-(2,5-Dimethyl-1H-imidazol-1-yl)pentyl]-3-oxo0-3,4-dihydro-2H-
1,4-benzoxazin-2-ylbenzenecarboximidamide;
3-[4-(5-Morpholinopentyl)—3-0x0-3 J4-dihydro-2H-1,4-benzoxazin-2-
yl]benzenecarboximidamide;
3-4-[5-(3,5-Dimethylmorpholino)pentyl]-3-oxo0-3 ,4-dihjdr6;2H-l 4-
benzoxazin-2-ylbenzenecarboximidamide;
3.[3-Ox0-4-(5-piperazinopentyl)-3,4-dihydro-2H- 1,4-benzoxazin-2-
yl]lbenzenecarboximidamide;
3-4-[5-(2,6-Dimethylpiperazino)pentyl]-3-0x0-3,4-dihydro-2H-1,4-
benzoxazin-2-ylbenzenecarboximidamide;
3-3-Oxo-4-[5-(1H-pyrazol-1-yl)pentyl]-3,4-dihydro-2H-1,4-benzoxazin-2-
ylbenzenecarboximidamide;
3-[3-Ox0-4-(5-tetrahydro-1H-pyrazol-1-ylpentyl)-3,4-dihydro-2H-1,4-
benzoxazin-2-yl]benzenecarboximidamide;
3-4-[5-(2,5-Dimethyltetrahydro-1H-pyrazol-1-yl)pentyl]-3-oxo-3,4-
dihydro-2H-1,4-benzoxazin-2-ylbenzenecarboximidamide;
3-(6-Chloro-4-5-[(2R,68)-2,6-dimethyltetrahydro-1(2H)-pyridinyljpentyl-
3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]pentyl-6-fluoro-
3-0x0-3.4-dihydro-2H-1,4-benzoxazin-2-

yl)benzenecarboximidamide;
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3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-6-methyl-

3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzepecarboximidamide;

- 2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl}pentyl-3-oxo0-3,4-dihydro-2H-1,4-benzoxazine-6-
carboxylic acid;

Methyl 2-3-[amino(iminc)methyl}phenyl-4-5-[(2R,68)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-2H-
1,4-benzoxazine-6-carboxylate; ’
3-(6-Cyano-4-5-[(2R,68)-2,6-dimethyltetrahydro-1(2H)-pyridinyl)pentyl-
3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;
2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl)pentyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazine-6-
carboximidamide;
2-3-[Amino(imino)methyl]phenyi-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-N-hydroxy-3-oxo-3,4-dihydro-2H-1,4-
benzoxazine-6-carboximidamide;
3-4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-6-
[hydrazino(imino)methyl}-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-
2-ylbenzenecarboximidamide;
2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3-oxo0-3,4-dihydro-2H-1,4-benzoxazine-6-

carboxamide;
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3-[4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-6-
(hydroxymethyl)-3-o0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
ylJbenzenecarboximidamide;

3-(6-(Aminomethyl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;

3-(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-6-nitro-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyi-6-
hydroxy—3-oxo;3 ,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;
3-(4-5-[(2R,6S)-2,6-Dimethyitetrahydro-1(2H)-pyridinyl]pentyl-6-
methoxy-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;
3-(6-(Benzyloxy)-4-5-{(ZR,6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyljpentyl-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;
2-[(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-0xo0-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)oxylacetic acid )
3-{(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-o0x0-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)oxy]propanoic acid;
4-[(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-oxo0-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)oxy]butanoic acid;

2-[(2-3-[ Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)aminojacetic acid;

3-[(2-3-[Amino(imino)methyl}phenyl-4-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-oxo0-3,4-dihydro-2H-

1,4-benzoxazin-6-yl)amino}propanoic acid;
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4-[(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-ox0-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)amino]butanoic acid;
3-[4-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-6-(2-
hydroxyethoxy)-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yllbenzenecarboximidamide;
3-[4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-ox0-6-
(2H-1,2,3,4-tetraazol-5-ylmethoxy)-3,4-dihydro-2H-1,4-
benzoxazin-2-yl]benzenecarboximidamide;
3-(6-Amino-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-pyridinyl]pentyl-
3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;
3-(6-(Butylamino)-4-5-[(2R,68)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-2-
yhbenzenecarboximidamide;
3-(6~(Dimethylamino)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-3-o0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;
3-(6-Anilino-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-pyridinyl}pentyl-
3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
ylbenzenecarboximidamide;
3-(6-(Benzylamino)-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide;
N-(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo0-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)acetamide;
N-(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,68)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)cyclohexanecarboxamide;
N-(2-3-[Amino(imino)methyljphenyl-4-5-[(2R,65)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)-2-cyclohexylacetamide;



gr stuvwxyz{]|} ~

10.

24 SEP 2002

-152-

N-(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-
dimethyltetrahydro- 1 (2H)-pyridinyl]}pentyl-3-oxo-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)benzenecarboxamide;

N-(2-3-[Amino(imino)methyl]phenyl-4-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-ox0-3,4-dihydro-2H-
1,4-benzoxazin-6-yl)-2-phenylacetamide;

3-4-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-6-
[(methylsulfonyl)amino}-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-
ylbenizenecarboximidamide;

3-(6-[(Cyclohexylsulfonyl)amino}-4-5-[(2R,685)-2,6-dimethyltetrahydro-
1(2H)-pynidinyl]}pentyl-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-2-
yhbenzenecarboximidamide;
3-(6-[(Cyclohexylmethyl)sulfonylJamino-4-5-[(2R,6S)-2,6-
dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-o0xo-3,4-dihydro-2H-
1,4-benzoxazin-2-yl)benzenecarboximidamide;
3-4-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo0-6-
[(phenylsulfonyl)amino]-3,4-dihydro-2H-1,4-benzoxazin-2-
ylbenzenecarboximidamide; or
3-(6-[(Benzylsulfonyl)amino]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-2-

- yl)benzenecarboximidamide.

A compound which is:
3-((2R)-4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-
0x0-3,4-dihydro-2H-1 ,4-benzoxazin-_2-yl)-4-
methoxybenzenecarboximidamide;
3-((2S)-4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl}pentyl-3-
o0x0-3,4-dihydro-2H-1,4-benzoxazin-2-yl)-4-
methoxybenzenecarboximidamide;
3-((2R)-4-5-[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyljpentyl-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-2-yl)-4-

hydroxybenzenecarboximidamide;
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3-((2S)-4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-2-yl)-4-
hydroxybenzenecarboximidamide;

3-((2R)-4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
oxo-3,4-dihydro-2H-1,4-benzoxazin-2-
yl)benzenecarboximidamide; or

3-((2S)-4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-
0x0-3,4-dihydro-2H-1,4-benzoxazin-2-

yl)benzenecarBoximidamide.

A compound which is:
3-((2S)-4-5-[(2R,68)-2,6-Dimethylitetrahydro-1(2H)-pyridinyl}pentyl-3-
ox0-3,4-dihydro-2H-1,4-benzoxazin-2-yl)-4-

hydroxybenzenecarboximidamide.

A compound of which is:

2H-1,4-Benzoxazin-3(4H)-one, 4-[3-(2,6-dimethyl-1-
piperidinyl)propyl]}-2-phenyl-;

4-[5-(2,5-Dimethyl-pyrrolidin-1-yl)-pentyl]-2-phenyl-4H-
benzo[1,4]oxazin-3-one;

2H-1,4-Benzoxazin-3(4H)-one, 4-[5-[bis(1-
methylethyl)amino]pentyl]-2-phenyl-;

2H-1,4-Benzoxazin-3(4H)-one, 4-[3-(2,5-dimethyl-1-
pyrrolidinyl)propyl}-2-phenyi-;

2H-1,4-Benzoxazin-3(4H)-one, 4-[3-[bis(1-
methylethyl)amino}propyl]-2-phenyl-;

4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-phenyl-4H-
benzof1,4]oxazin-3-one;

4-(5-Diethylamino-pentyl)-2-phenyl-4H-benzo[1,4Joxazin-3-one;

2-Phenyl-4-(5-pyrrolidin-1-yl-pentyl)-4H-benzo[ 1 ,4}oxazin-3-one;

2-[5-(3-Ox0-2-phenyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-pentyl}-
isoindole-1,3-dione;

4-(5-Imidazol-1-yl-pentyl)-2-phenyl-4H-benzo{ 1 ,4]oxazin-3-one;
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2-(4-Chloro-phenyl)-4-{5-(2,6-dimethyl-piperidin-1-yl)-pentyl]-
4H-benzo[1,4]oxazin-3-one;
2-(2-Chloro-phenyl)-4-[5-(2,5-dimethyl-pyrrolidin-1-yl)-pentyl}-
4H-benzo[1,4]oxazin-3-one;
2-(2-Chloro-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-pentyl]-
4H-benzo[1,4]oxazin-3-one;
5-(3-Ox0-2-phenyl-2,3-dihydro-benzo[1,4]oxazin-4-y1)-
pentanamidine;
2-Phenyl-4-(5-piperidin-1-yl-pentyl)-4H-benzo[1,4]oxazin-3-one;
2-(4-Chloro-phenyl)-4-[5-(2,5-dimethyl-pyrrolidin- 1-yl)-pentyl]-
4H-benzo[!,4]}oxazin-3-one;
2-Phenyl-4-(5-pyrrolidin-1-yl-pentyl)-4H-benzo[1,4]oxazin-3-one;
compound with trifluoro-acetic acid;
3-(3-Oxo0-2-phenyl-2,3-dihydro-benzo[ | ,4Joxazin-4-ylmethy!)-
benzonitrile;
4-[6-(2,5-Dimethyl-pyrrolidin-1-yl)-hexyl}-2-phenyl-4H-
benzof1,4]oxazin-3-one;
3-(3-Oxo0-2-phenyl-2,3-dihydro-benzo[ 1,4]Joxazin-4-ylmethyl)-
benzamidine;
2-Naphthalen-2-yl-4-(5-piperidin-1-yl-pentyl)-4H-
benzo[1,4]oxazin-3-one;
4-(5-Amino-pentyl)-2-phenyl-4H-benzo(1,4]oxazin-3-one;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-2-phenyl-4H-
benzo{1,4joxazin-3-one;
6-Methyl-2-phenyl-4-(5-piperidin-1-yl-pentyl)-4H-
benzo(1,4]oxazin-3-one;
7-Methoxy-2-phenyl-4-(5-piperidin-1-yl-pentyl)-4H-
benzo[1,4)oxazin-3-one;
8-Chloro-2-phenyl-4-(5-piperidin-1-yl-pentyl)-4H-
benzo[1,4Joxazin-3-one;
3-Oxo0-2-phenyl-4-(5-piperidin-1-yl-pentyl)-3,4-dihydro-2H-

benzo[1,4)oxazine-6-carbonitrile;
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4-(3-Oxo0-2-phenyl-2,3-dihydro-benzo{1,4]oxazin-4-ylmethyl)-
benzamidine;

1-{5-(3-Oxo-2-phenyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-pentyl]-
piperidine-2,6-dione;

3-(3-Oxo0-2-phenyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-
propionitrile;

4-(3-Oxo0-2-phenyl-2,3-dihydro-benzo[1,4)oxazin-4-yl)-
butyronitrile;

5-(3-Oxo0-2-phenyl-2,3-dihydro-benzof 1,4} oxazin-4-yl)-
pentanenitrile;

N-[3-(3-Oxo-2-phenyl-2,3-dihydro-benzo[ 1,4]oxazin-4-yl)-
propyl]-guanidine;

N-[5-(3-Oxo0-2-phenyl-2,3-dihydro-benzo[1,4}oxazin-4-yl)-pentyl]-
guanidine;

4-(3-Oxo-2-phenyl-2,3-dihydro-benzo{1,4]oxazin-4-yimethyl)-
benzamidine;

2-(4-Methoxy-phenyl)-4-(5-piperidin-1-yl-pentyl)-4H-
benzol[ 1,4}oxazin-3-one;

7-Methyl-2-phenyl-4-(5-piperidin-1-yl-pentyl)-4H-
benzo[1,4]Joxazin-3-one;

5-Methyl-2-phenyl-4-(5-piperidin-1-yl-pentyl)-4H-
benzo[1,4]oxazin-3-one;

6-Methoxy-2-pheny!l-4-(5-piperidin-1-yl-pentyl)-4H-
benzo[1,4]oxazin-3-one;

N-Hydroxy-4-(3-0x0-2-phenyl-2,3-dihydro-benzo[1,4]oxazin-4-
ylmethyl)-benzamidine;

6-Chloro-2-phenyl-4-(5-piperidin-1-yl-pentyl)-4H-
benzo[1,4}oxazin-3-one;

2-(4-Methoxy-phenyl)-4-(5-piperazin- 1-yl-pentyl)-4H-
‘benzo[1,4)}oxazin-3-one;

2-(4-Hydroxy-phenyl)-4-(5-piperidin-1-yl-pentyl)-4H-

benzo[1,4}oxazin-3-one;
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4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-(4-hydroxy-phenyl)-
4H-benzo[,4Joxazin-3-one;
2-(4-Methoxy-phenyl)-4-[5-(4-methyl-piperazin-1-yl)-pentyl}-4H-
benzo[1,4}oxazin-3-one;
4-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-ox0-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl}-benzonitrile;
4-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-oxo-3,4-dihydro-
2H-benzof 1 ,4)Joxazin-2-yl}-benzamidine;
4-{4-[5-(2,6-Dimethyl-piperidin- 1-yl)-pentyl}-3-oxo0-3,4-dihydro-
2H-benzo[1,4]Joxazin-2-yl}-thiobenzamide;
[2-(4-Methoxy-phenyl)-3-0x0-2,3-dihydro-benzo[1,4]oxazin-4-yl}-
acetic acid;
4-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-oxo-3,4-dihydro-
2H-benzo[1,4)oxazin-2-yl}-N-hydroxy-benzamidine;
Benzenecarboximidic acid, 4-[3,4-dihydro-4-[5-(2,6-dimethyl-1-
piperidinyl)pentyl]-3-oxo0-2H-1,4-benzoxazin-2-yl}-, hydrazide;
6-Amino-2-phenyl-4-(§-piperidin-1-yl-pentyl)-4H-
benzo[1,4)oxazin-3-one;
4-(5-Bromo-pentyl)-2-(3,4-dimethoxy-phenyl)-4H-
benzo[1,4]oxazin-3-one;
4-(5-Bromo-pentyl)-2-(3,4,5-trimethoxy-phenyl)-4H-
benzo(1,4}oxazin-3-one;
4-(5-Bromo-pentyl)-2-(4-methoxy-phenyl)-4H-benzo[1,4Joxazin-
3-one;
N-[2-(2,6-Dimethyl-piperidin-1-yl)-ethyl]-2-[2-(4-methoxy-
phenyl)-3-ox0-2,3-dihydro-benzo| 1,4Joxazin-4-yl}-acetamide;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-2~(3,4,5-trimethoxy-
phenyl)-4H-benzo{1,4]Joxazin-3-one;
2-(3,4-Dimethoxy-pheny!)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl}-4H-benzo[ 1,4]oxazin-3-one;
2-(4-Bromo-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-pentyl]-

4H-benzo[1,4]Joxazin-3-one;
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8-Methyl-2-phenyi-4-(5-piperidin-1-yl-pentyi)-4H-
benzo[1,4]Joxazin-3-one;
2-(4-Benzylamino-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl}-4H-benzo[1,4]oxazin-3-one;
2-(4-Methoxy-phenyl)-4-[5-(2,2,6,6-tetramethyl-piperidin-1-yl)-
pentyl}-4H-benzo[1,4]oxazin-3-one;
4-(2-Bromo-ethyl)-2-(4-methoxy-phenyl)-4H-benzo[1,4]oxazin-3-
one; '
4-(5-Bromo-pentyl)-2-(3,4-dichloro-phenyl)-4H-benzo[1,4]oxazin-
3-one;
'.:1:(2-Hydroxy-cthyl)-2-(4-methoxy-phenyl)-4H-benzo[1 ,4]oxazin-
3-one;
2-(3,4-Dichloro-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl]-4H-benzo[1,4]oxazin-3-one;
4-[3-(2,6-Dimethyl-piperidin-1-ylmethyl)-benzyl]-2-(4-methoxy- v
phenyl)-4H-benzo[1,4]oxazin-3-one;
4-(2-Amino-ethyl)-2-(4-methoxy-phenyl)-4H-benzof 1 ,4Joxazin-3-
one;
2-(2,6-Dimethyl-piperidin-1-yl)-N-{2-[2-(4-methoxy-phenyl)-3-
oxo0-2,3-dihydro-benzo[1,4]oxazin-4-yl}-ethyl }-acetamide;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-5-oxo-pentyl]-2-(4-methoxy-
phenyl)-4H-benzo[1,4)oxazin-3-one;
3-{4-[4-(2,6-Dimethyl-piperidin-1-yl)-butyl}-3-ox0-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl}-benzamidine;
3-{4-[6-(2,6-Dimethyl-piperidin-1-yl)-hexyl}-3-ox0-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl}-benzamidine;
2-(5-Aminomethyl-2-hydroxy-phenyl)-4-[5-(2,6-dimethyl-
piperidin-1-yl)-pentyl}-4H-benzo[ 1,4}oxazin-3-one;
2-(3-Aminomethyl-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl}-4H-benzo[1,4]oxazin-3-one;
3-{4-[5-(2,6-Dimethyl-piperidin-1-y!)-pentyl}-7-methyl-3-ox0-3,4-
dihydro-2H-benzo[1,4}oxazin-2-yl }-benzamidine;
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3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-0x0-3,4-dihydro-
2H-benzo[1,4)Joxazin-2-yl}-4-methoxy-benzamidine;
2-(5-Aminomethyl-2-methoxy-phenyl)-4-[5-(2,6-dimethyl-
piperidin-1-yl)-pentyl]-4H-benzo[1,4]oxazin-3-one;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-oxo-3,4-dihydro-
2H-benzo[1,4]Joxazin-2-yl}-N-hydroxy-4-methoxy-benzamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-oxo-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl}-N-hydroxy-benzamidine;
3-{7-Chloro-4-[5-(2,6-dimethyl-piperidin-1-y})-pentyl]-3-ox0-3,4-
dihydro-2H-benzo[1,4]Joxazin-2-yl}-benzamidine;
4-(5-Bromo-pentyl)-2-phenyl-4H-benzo[ 1,4Joxazin-3-one;
3-[3-Oxo0-4-(5-piperidin-1-yl-pentyl)-3,4-dihydro-2H-
benzo[1,4]Joxazin-2-yl]-benzamidine;
N-{2-(3-Carbamimidoyl-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-
yl)-pentyl]-3-ox0-3 ,4~dihydio-2H-benzo [1,4]Joxazin-6-yl}-acetamide;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-2-methyl-3-ox0-3,4-
dihydro-2H-benzo(1,4]oxazin-2-yl} 4-hydroxy-lg§nzmnidine;
3-[4-(5-Diisopropylamino-pentyl)-3-0x0-3,4-dihydro-2H-
benzo[1,4Joxazin-2-yl}-benzamidine;
3-(4-{4-[(Diisopropylamino)-methyl}-benzyl}-3-oxo-3,4-dihydro-
2H-benzo[1,4]Joxazin-2-yl)-benzamidine;
3-{4-[4-(2,6-Dimethyl-piperidin-1-ylmethyl)-benzyl]-3-0x0-3,4-
dihydro-2H-benzo[1,4}oxazin-2-yl}-benzamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1-y})-pentyl}-3-oxo-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl }-4-hydroxy-benzamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]}-3-oxo-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl}-N-methyl-benzamidine;
{2-(3-Carbamimidoyl-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl]-3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl}-acetic acid;
3-(4-{3-[(Diisopropylamino)-methyl}-benzyl}-3-ox0-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl)-benzamidine;
3-{4-[3-(2,6-Dimethyl-piperidin- 1-ylmethyl)-benzyl]-3-ox0-3,4-
dihydro-2H-benzof1,4}Joxazin-2-yl}-benzamidine;
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2-(3-Carbamimidoyl-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl]-3-oxo-3,4-dihydro-2H-benzo(1,4]oxazine-7-carboxylic acid;
3-{3-Ox0-4-[4-(pyridin-2-ylamino)-butyl}-3,4-dihydro-2H-
benzof1,4]Joxazin-2-yl}-benzamidine;
2-(3-Carbamimidoyl-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl]-3-o0x0-3,4-dihydro-2H-benzo[1,4)oxazine-7-carboxylic acid
methyl ester;
3-[4-(5-Dihexylamino-pentyl)-3-0x0-3,4-dihydro-2H-
benzo[1,4]Joxazin-2-yl}-benzamidine;
3-{4-[4-(Methyl-pyridin-2-yl-amino)-butyl}-3-oxo0-3,4-dihydro-
2H-benzo[1,4]Joxazin-2-yl}-benzamidine;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-[3-(imino-morpholin-
4-yl-methyl)-phenyl]-4H-benzo[1,4]Joxazin-3-one;
3-{3-Ox0-4-[4-(pyrimidin-2-ylamino)-butyl]-3,4-dihydro-2H-
benzo[l,4]oxazin-2-yl}-belizamidine;
3-[4-(4-Cyclohexylamino-butyl)-3-o0x0-3,4-dihydro-2H-
benzo(1 ,4]oxazin-'2-yl]-benzamidine;
3-{4-[5-(2,5-Dimethyl-pyrrolidin-1-yl)-pentyl]-3-oxo-3,4-dihydro-
2H-benzo[1,4]Joxazin-2-yl}-benzamidine;
3-[4-(5-Morpholin-4-yl-pentyl)-3-o0x0-3,4-dihydro-2H-
benzo[ 1,4]oxazin-2-yl]-benzamidine; )
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-2,3-dihydroxy-pentyl}-3-
ox0-3,4-dihydro-2H-benzo[1,4]Joxazin-2-yl }-benzamidine;
4-[2-(3-Carbamimidoyl-phenyl)-3-o0x0-2,3~-dihydro-
benzo[1,4]oxazin-4-ylmethyl]-N,N-dimethyl-benzamide;
2-(3-Carbamimidoyl-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl}-3-0x0-3,4-dihydro-2H-benzo[1,4]oxazine-6-carboxylic acid;
3-[2-(3-Carbamimidoyl-phenyl)-3-ox0-2,3-dihydro-
benzo[1,4)oxazin-4-ylmethyl}-N,N-dimethyl-benzamide;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pent-2-enyl]-3-o0x0-3,4-
dihydro-2H-benzo[1,4])oxazin-2-yl}-benzamidine;
3-{4-(5-Amino-pentyl)-3-0x0-3,4-dihydro-2H-benzo[ 1 ,4]oxazin-2-

yl]-benzamidine;
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2-(3-Carbamimidoyl-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-
pentyl}-3-0x0-3,4-dihydro-2H-benzo[ 1,4}oxazine-6-carboxylic acid
methyl ester;
4-Methoxy-3-[4-(4-methoxy-benzyl)-3-0x0-3,4-dihydro-2H-
benzo[1,4]oxazin-2-yl]-benzonitrile;
3-{4-[5-(2,6-Dimethyl-piperidin- 1-yl)-pent-3-enyl]-3-0x0-3,4-
dihydro-2H-benzo[1,4}oxazin-2-yl}-benzamidine;
4-[2-(3-Cyano-phenyl)-3-0x0-2,3-dihydro-benzo[ 1 ,4Joxazin-4-
ylmethy!}-N,N-dimethyl-benzamide;
3-[2-(3-Carbamimidoyl-phenyl)-3-o0xe-2,3-dihydro-
benzo[1,4]Joxazin-4-ylmethyl]-5-(2,6-dimethyl-piperidin-1-ylmethyl)-
benzoic acid; -
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-oxo-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl }-4-hydroxy-benzamidine;
3-Acety]-2-(2-methoxy-ph99yl)-thiazolidine—4-carboxylic acid 4-
cyano-2-{4-[5-(2,6-dimethyl-piperidin-1-yl)-pentyl}-3-oxo0-3,4-dihydro-
2H-benzo[1,4]Joxazin-2-yl}-phenyl ester;
3-[2-(3-Carbamimidoyl-phenyl)-3-0x0-2,3-dihydro-
benzo[1,4}oxazin-4-ylmethyl]-5-(2,6-dimethyl-piperidin-1-ylmethyl)-N-
hydroxy-benzamide;
4-(2-Dimethylamino-ethyl)-7-nitro-2-phenyl-4H-
benzo[1,4]thiazin-3-one;
4-(2-Diethylamino-ethyl)-7-nitro-2-phenyl-4H-benzo[ 1,4]thiazin-
3-one; ‘
2H-1,4-Benzothiazin-3(4H)-one, 4-[2-(dimethylamino)ethyl]}-7-
nitro-2-phenyl-, monohydrochloride;
2H-1,4-Benzothiazin-3(4H)-one, 4-[2-(diethylamino)ethyl]-7-nitro-
2-phenyl-, monohydrochloride;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-2-(4-methoxy-phenyl)-
4H-benzo[!,4]thiazin-3-one;
4-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-oxo-3,4-dihydro-
2H-benzo[1,4]thiazin-2-yl}-benzonitrile;



| "#$U&K ()*+,-./0123456789: ;
<=>?@BCDEFGH JKLMNGPQRSTUWKYZ[ \ ] »_" abcdef ghi j kI mopar st uvwxyz2 i SEP 2009

- 161 -

4-{4-[5-(2,6-Dimethyl-piperidin-1-yi)-pentyl]-3-oxo0-3,4-dihydro-

2H-benzo[1,4]thiazin-2-yl}-thiobenzamide;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-2-(4-methoxy-phenyl)-

4H-benzo[1,4}thiazin-3-one; compound with trifluoro-acetic acid;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-oxo-3,4-dihydro-

2H-benzo(1,4]thiazin-2-yl}-benzonitrile;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-oxo-3,4-dihydro-

2H-benzo[1,4]thiazin-2-yl}-benzamide;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-2-(3-methoxy-phenyl)-

2-(4-methoxy-phenyl)-4H-benzo[1,4]thiazin-3-one;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-(4-methoxy-phenyl)-

1,1-dioxo-1,4-dihydro-2H-11>6_-benzo(1 ,4]thiazin-3 -one;
2-(4-Benzyloxy-phenyl)-4-[5-(2,6-dimethyl-piperidin-1-yl)-

pentyl}-4H-benzo[ 1,4]thiazin-3-one;

' 2-(4-Bi1toxy-phenyl)—4-[5-(2,6-dimethyl—piperidin- 1-yl)-pentyl]-

4H-benzo[1,4]thiazin-3-one;
3-{4-[5 -(2,6;Dimethyl-piperidin—l -yl)-pentyl]-3-oxo0-3,4-dihydro-

2H-benzo[1,4]thiazin-2-yl}-thiobenzamide;
4-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl}-3-ox0-3,4-dihydro-

2H-benzo[1,4])thiazin-2-yl}-benzamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-oxo0-3,4-dihydro-

2H-benzo(1,4]thiazin-2-y1}-N-hydroxy-benzamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-3-oxo-3,4-dihydro-

2H-benzo[1,4]thiazin-2-yl}-benzamidine;
3-{4-[5-(2-Hydroxymethyl-pyrrolidin-1-yl)-pentyl}-3-oxo0-3,4-

dihydro-2H-benzo[1,4]thiazin-2-yl}-benzamidine;
4-Allyl-2,2-diphenyl-4H-benzo( 1,4]thiazin-3-one;
4-(2-Diethylamino-ethyl)-7-nitro-2-phenyl-4H-benzo[ 1 ,4]thiazin-

3-one;
2-(3-Diethylamino-propylamino)-4-methy!-2-phenyl-4H-

benzo(1,4]thiazin-3-one;
4-(2-Diethylamino-ethyl)-2,2-diphenyl-4H-benzo[1,4]thiazin-3-

one;
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2-Benzyl-4-(5-piperidin-1-yl-pentyl)-4H-benzo[1,4]oxazin-3-one;
2-Cyclohexyl-4-[5-(2,6-dimethyl-piperidin-1-yl)-pentyi]-4H-

benzo[1,4]thiazin-3-one;
2H-1,4-Benzothiazin-3(4H)-one, 4-methyl-2,2-diphenyl-;
4-Ethyl-2-phenyl-2-piperidin-1-yl-4H-benzo[ 1 ,4]thiazin-3-one;
4-Methyl-2-phenyl-2-piperidin-1-yl-4H-benzo[ 1 ,4]thiazin-3-one;
3-{4-[5-(2,6-dimethyl-piperidin-1-yl)-pentyl]-3-oxo0-3,4-dihydro-
2H-benzo(1,4]Joxazin-2-yl}-piperidine-1-carboxamidine;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-piperidin-3-yl-4H-
benzo[1,4]Joxazin-3-one;
3-Oxo-2-phenyl-2,4-bis-(5-piperidin- 1-yl-penty!)-3,4-dihydro-2H-
benzo[1,4]oxazine-6-carbonitrile;
4-[5-(2,6-Dimethyl-piperidin-1-yl)-pentyl]-2-pyridin-2-yl-4H-
benzo[1,4]Joxazin-3-one;
N-Hydroxy-3-oxo-2-phenyl-4-(5-piperidin-1-yl-pentyl)-3,4-
dihydro-2H-benzo[1,4)oxazine-6-carboxamidine;
3-Ox0-2-phenyl-4-(5-piperidin-1-yl-pentyl)-3,4-dihydro-2H-
benzo[1,4)Joxazine-6-carboxamidine;
3-{4-[5-(2,6-Dimethyl-piperidin-1+1)-pentyl]-3-oxo-3,4-dihydro-
2H-benzo[1,4]oxazin-2-yl}-thiobenzamide;
3-{4-[S-(Adamantan-1-ylamino)-pentyl]-3-oxo-3,4-dihydro-2H-
benzo[1,4Joxazin-2-yl }-benzamidine;
2-(3-Diethylamino-propylamino)-4-methyl-2-phenyl-4H-
benzo[1,4]oxazin-3-one;
4-[3-(2,6-Dimethy!-1-piperidinyl)propyl}-2-phenyl-2H/-1,4-
benzoxazin-3(4H/)-one; or
4-Methyl-2-phenyl-2H/-1,4-benzoxazin-3(4H/)-one.
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A pharmaceutical formulation comprising a compound of claim 1 together

with a carrier, diluent or excipient.

14.

A pharmaceutical formulation comprising a compound of claim 8§ together

with a carrier, diluent or excipient.

15.

A pharmaceutical formulation comprising a compound of claim 9 together

with a carrier, diluent or excipient.

16.

Use of a compound according to claim 1 for the preparation of a medicament

for the treatment or prophylaxis of thrombotic disorders in a mammal.

17.
18.
19.
20.
21.
22.

23

24.
25.
26.
27.
28.

Use according to claim 16, wherein said disorder is venous thrombosis.
Use according to claim 16, wherein said disorder is arterial thrombosis.
Use according to claim 16, wherein said disorder is pulmonary embolism.
Use according to claim 16, wherein said disorder is myocardial infarction.
Use according to claim 16, wherein said disorder is cerebral infarction
Use according to claim 16, wherein said disorder is restenosis.

Use according to claim 16, wherein said disorder is cancer.

Use according to claim 16, wherein said disorder is angina.

Use according to claim 16, wherein said disorder is diabetes.

Use according to claim 16, wherein said disorder is heart failure.

Use according to claim 16, wherein said disorder is atrial fibrillation.

Use of a compound according to claim 1 for the preparation of a medicament

for the treatment of thrombotic disorders in a mammal.

29.

Use of a compound according to claim 1 for the preparation of a medicament

for the prophylaxis of thrombotic disorders in a mammal.

30.

Use of a serine protease inhibitor of claim 1 for the preparation of a

medicament for inhibiting serine proteases in a mammal.

31.

Use according to claim 30, wherein said serine protease is factor Xa.



