; e3e[tXvvw} T6 Tt 2xFC WO 02/ 48113 PCT/ USOL/ 48536 CYCLI ZATI ON PROCESS STEP
I N THE MAKI NG OP QUI NOLONEZ AND NAPHTHYRI DI NES FI ELD OF THE | NVENTI ON The
subj ect iWOQ®M81IM rel ates to processes for naki ng qui nol orRES/ER/48/36 nol o@

t hat a1mulﬂmm|“mmmm ti bacterial and/or a
anti-H V agents. The i rel at internediates in
maki ng t hese conpounds. OF THE | NVENELON The chem cal and

medical literature describes conpounds that are said to be antimcrobial,

i.e., capable of destroyi or_suppressing the growth or roduction of

i or oor gant SHE T MO T RERE A 85 R Sy PR BBy | a'e anc
other antimcrobials are described in Anti bi ot| cs. Chenot herapeutics, and
Anti bacterial Agents for Disease Control (M G ayson, editor, 1982), and E.

Gale et al., The Mol ecul ar Basi gD Hptrals IvVENTOKN on 2d edition (1981).
The mechani sm of action of these antibacterials vary. However, they are

«general |y beli el‘h%duﬂ]&:t fﬂ%@lﬁldnqaatl:ﬂo efiks ﬁpfnﬁmﬁé qﬁlﬂ‘ﬂorfeelah@é(ulﬁlﬂoﬂyi@!ﬁvaubé(s,
inhibiting cell wal gnt esis or 15 repair; by altering cell wall

per meabi | hjch g C@IﬁlPﬂuB ﬁhﬁgﬂrbaﬁtVéuaWI‘@ytﬁtlﬂé@ﬂ/9r argranty TV rpgenss. ¢ Theginkspliomalse s
of nucl ei ¢e€d ﬁ'ﬁrsetﬁﬁhteﬁﬁéél'i’ﬁ?és% mgﬁ;,gmlegecctoﬁ]%mgl bacterials act through

inhibiting the essential penicillin binding proteins (PBPs) in bacteri a,

whi ch are responsible for ceghe b b SHENVENADRE her exanpl e,
E—y“ﬁl ng s

qgui nol ones act, at least in esis of DNA thus
preventing therh%ec#mérmc 1Y el Lﬁﬁérhtﬂx% ZCQ%JJ‘C%H@BEE h2ql ?%be antimicrobial,
characteristics o |mcro qthei T sultab Ity Tor any givVv
clinical usegapableyf déanoyieg anpippresdipethe igesdie sr mprodumiomoﬁnﬂﬂnomganmmjlchmrber S

within.a Y, Nany | ative. ef f C n er.ent
ypos 187 TR DFUARY. shh peteDSie e bR, BRGRA y Ayl
m cr obi al Ohembmb@mgcﬁmﬂ Antiabrerial Aplarts i Chteag Catrob@vh IGrayset,iegitorc 825 und as

2ppr opr | ate ClRG Bt Melienlaphibedt dibistc Ao BEBhoa ety 2% ven ol i oa
situation requiteemedhamibn SdfSactibn "o Niest adntibdcterialisNary di H@vevEre tﬁéj{pﬁ'ngenélﬁlgﬁnl sm
invol ved) the desired method of admnistration) the |ocation of th

i nf ect i on PEkEVR@ 1q Fugliqudn oRg) ob Ry ot b EllqWingt ay s by @Elrlt%fqllo‘ﬁalbwa@e@g 85 for

neki ngsi Nt&airedy afiRried ¥RP Unds paﬁﬁiuﬂhtyl By tlhﬁbﬂgtﬂﬁ&&hssyﬁ{heﬂy' &Oia}ora.ﬁnbnmg
napht hyri dine, and related conpounds are disclosed in a number

r ef er encesynthsi ofnpuclein srids nBorfe¥pmBlgi heja-laciamomsihretevisisedst tlnplgﬂh '@bltblt’é‘ﬁ the. 0
168, 733 p d: a S d
Decenbor S0 hing pral t? BPQn peteriEhEiRh B roeporki¥l KA
represent syrsbesish z%ﬁdmﬂ@egcanmlquwn@pmew&; Riclaass iy gart, by prihibiténgt synthesieofIDNAW O

02/.18113 g@gﬁln]ﬁtt Jol &f; that the use of certain |eaving groups,
not conte ll?gyr %géf ir)n?I% th urf\gdpnor art references, in conbination
with 208e use oTheaJlxaMayblagibaig:hare%tm$ns Obarmmudeblslevmdathelasimahdlafgbs amegiati ve
to the praq 583 di.sclpse prior art

process al’ Flmca Yhe’ syynl? 5gallmquc hev%rl%suosfdcu lcrq%g?]se nda1 "'Eérf g{'}ﬁlc?a&ngp s by
an i nt r anwhgdoliatheiryelhiveatiiany pratsediffelont thpastof elicrbdrgariss, Lethvir agegptibiliy on
the startin precu a.(A), bel ow)

0% T eat 1 o SerBleRtRst rcSle T SStateR g, SREE et e ey SRl agt

ot her subsidavaiRBility, Wd Giodisaibukien. elARcéamBlyd edlédibn @f @ a@bx@pﬂia’t@ AntiYattbadlaed NQ
in nature. Certai.n Blabor cycli a,tlon net hods to &ﬁlsp ui nol ones glldsclose an

el ect PBn_ SIHERBRIFIOB i A glven climga! SEUANOR EayFeR ARa Orsngpeiripgdhs ¢
ring and peQfBanisRabidied] the deiRe aRaRdef amﬁ&amngemenwatmn of the infection to

be treated and other considerations.

derivatives, 5 which aH‘

N Cyclization processes for making intermediate compounds useful in the synthesis of
quinolone, naphthyridine, and related compounds are disclosed in a number of references
30 including the following: European Patent Application No. 0 168,733 published January 22,
1986; and U.S. Patent No. 5,703,231 issued December 30, 1997. While the methods disclosed in

the those publications represent useful advances in quinolone chemistry, Applicants have

1



10 wi thdrawi ng groups at the ortho or para positions on that ring. See,
e.g., US Patent No. 5,6703,231. Further, when other prior art has

di scussedvoOloz4s1982 of net hoxy and thi onmethyl |eaving groupPCIVESICHEBN
conditions disclosed are harsh insofar as they use sodi um hydri de and
require high tenperatures (140-1b0C) in polar solvents. The present
process, in contrast) allows the use of a broader group of starting
materials in 15 the nanufacture of qui nol ones, possibly Ieading to a nore
efficient and c sh Bfec g cess. The Frocess @Iao q%}o he use P

| ess har sKHSFRREE B LM of S in t S HE R PHSBIRBEIEF 1B &SP §F PIET BYQr &
gener al | y refédehdzh, Hoyondifd@ioR itk dﬁ usa GOy elily1amat Redtt proedd SeveAT Govadiape v
.the present invention provides an inproved means to obtain U|nolones and

der i vat i védatye tgtherspesates disgiapedrn thedirios pife SoRgxpMple. %tnr?ﬁént&rowlbys the

i nt er nedi %%_xﬁﬁesfsq{f V@S] gifhoRReOind§E1aRE LMSoulB BCM iﬁﬁamﬁ%‘g clﬁfho-ﬁ Hfocess
«I NVENTI ON The subj ect invention relates to a process for aﬁg cqppound

havi ngSa 41 mibichuthe kay deavingrgiouroorgiengitrting promage rigg Wrseal(dep@@
di ast er eogfm s (RP@&&W[EE&e h@ﬁh@ﬁ&‘nng% Hauﬁhameaggﬂ{uk%é re@tﬁgo?%a%moﬁta?ﬂal t, s

hydrate, or biohydrol yzabl e ester e or er eo RS O
R~ \A N Rethepsubistiuents whishpraycesseleationsionating pr eleaicer wijhdsawsing in napes. Certain

Formul a (R0 s/ RRgaietice e TorR AR BIOAE 4 QR GaRRRERT & UR,
wher ei n vmletal\Img@aJpcbnt the Ekartinglaaonéatic aing ahd plsvl ay (&guire BETpredem@lof/oBies Gleétxf@n ( 1)
Ais or C-Ra

he s ect ed fronlhydr I
et or 08y c MTRARMIE Bfprd: 45 PP G ier PR B oS5 i PS: PaBo °
alr KI onyi f 65709,1251 of le i OW!;(ei,n &hT’rLﬂf?blr tﬁku mrs] cwsrcydsémtm usaroylrﬁm,bh xlyeﬁaﬂ &ms:lnechylt hi o,
al kyl su sul fonyl, al ky p 0 ony ac
aryl acyl , ?eé%’&g&ir?)ill’s JERGEPR canfifionsds g%/rbtb fgr(‘%t ﬁ};“ﬁes”g‘@'i“gylf(]éﬁe Mdom
hydr ogen, réauh&xhgh@&ﬁﬂerat@femn@mwﬁnwa&lscngantsam no, al kyl am no, arylani no,
hal o, nitro, cyano, al koxy, aryloxy, esters of hydroxy, alKkylthio,

aryl thio, esterldepresempemcess iRyPuitash ks thersg PEbioadey BToup pRsHTHRHBARGHS
aryl phgsphphburbdty B@ﬁn\fiholones, possibly leading to a more efficient and cost effective process.

The process also allows the use of less harsh reaction conditions than the methods described in

the art generally, which may also provide improved synthetic yields.
Accordingly, the present invention provides an improved means to obtain quinolones and
derivatives of quinolones, which themselves may be active or may be intermediates for forming

20  other active molecules.
SUMMARY OF THE INVENTION

The subject invention relates to a process for making a compound having a structure
according to Formula (I), or an optical isomer, diastereomer or enantiomer thereof, or a
pharmaceutically-acceptable salt, hydrate, or biohydrolyzable ester, amide or imide thereof:

R 0 0

7 R

R S N R?
25 R ®
the process comprising reacting one or more organosilicon reagents with a compound having a

structure according to Formula (A):



10 arylacyl, and al kyl and aryl esters and am des of carboxy; (3) R6 is
sel ected from hydrogen, halo, alkyl, aryl, a heterocyclic ring, am no,

al kyl am n&0 @H§11&m no, nitro, cyano, al koxy, aryloxy, estBGI/o301H§I60XY,

al kylthio, arylthio, esters of thio, alkylsulfonyl, arylsulfonyl,

al kyl phosphonyl , aryl phosphonyl, al kylacyl, arylacyl, and al kyl and aryl
esters and am des of carboxy; '15 (4) R5 is selected from hydrogen, alkyl,
aryl, cyano, a heterocyclic ring, am no, alkylam no, arylam no, alkylacyl,
arylacyl, and aryl esters and am des, of carboxy; (5) R is selected froma
carbocyclic ring, a heterocyclic rlﬁ | kyl, | ower al kene, | ower
fr9n1lomer al kyl and phenyl
and R' is -CH2Y(O=) CR12 where RLA- | ectréd fRom | ower al kyl and phenyl
and Y is 20 selected from-NH, , (p) R2 is selected from
hydrogen, alkyl, aryl, a hetermr A ylthio and arylthio; and (7)
‘R3 is selected fron1hydrogen al koxy, arynﬁxy al kyl and aryl; or (B) Rl
and R2 can jointo forma 5- or 6- nenbeﬁgﬂ gar bocyclic or heterocycllc
ring, where A, R3, R5, R6, R7 and R8, if present, Are as described in (A);

or 25 (O vﬁﬁra@rﬂ&htﬁeg%@ol?&hﬂlat(ﬁ aﬁ@pmlg&gor 6- menbered carbocyclic or
heterocyclic ring, where A and R8, if present, are as

descri bed i n(4A}) P&a\lﬁd‘I Wn@rF'ei WthRh iy eedpsted fram brysirogsn.calkyl) aryk yloya h@crg@cb@t ed
from-0O and -S

3 WO 02/8113 P 01@5‘§%gﬁ'ii§®é{>"§‘rg%nuan Kl é‘gf‘%y’ ?ri?éyis BEhiROR YL
be ef fé&ctive anti alkglthohiagflthiss aryhoxy-dskexs fdlint alkylsutonyheyylsmfpnylealkylphdsphonyl,
react ed usi ng wel y r

antim crobial or g:xl%ﬂf?%ﬁﬁvﬁg !ﬂyﬁ’k?‘ arg’%sﬁ a%ﬁg?%erp%lgea%g%e% Eg%ff&gor mula (1)
may be useful (2} Bf iedéletiss from h)ldeogbm,r atkyl) anyl, of heteﬂoe)rchaaingvamqm alidylamé®, and
qui nol one derivatiyv i nvent i gn also rel ate

ot oo at o6, nadY i Ry e, DA iRy estisy o bdrdSy Skytiio. aryitio,
present process. BE¥rAbt HD, BE@QBE«EHM Gy 1&diforlyHFa tky ot PhoRiN, rylphesphonyéritkylacyl,
Definitions: The foll qw ng F@ st of (ﬂ%&l n|t| ons for terns used herein:
10 "Ad91" or "car 6‘8}?(]‘}’1* a‘idsa“%‘(? d‘l‘%lﬁftetﬁﬁ? Ao cuRal of the hydroxy from
a carboxylic ag!(%}ij is- s@lectechrQﬁﬁQ}lro)gen hétlokatkACa1, a h&em@cﬁ@m@'a'ﬁiﬁho, @ﬂt?lammo,

"Arylacyl is - O-aryl. Preferred acyl groups include (for exa

acetyl, formyl, aﬁ’d‘aﬁ?'éPpPB'ﬁ‘y‘Fya“@ Alkeyy arxlwaesgea% frhydregy., wya%tblea%lﬁw eﬂeis Rf
having | to 15 ca&@@au@tseﬁ&yl rAbe lmkyh fRphbyl, mrpﬁowhsﬁﬁrméw&yll

i e
carbon atons. "Alkene" is a rocarbon c ai n havi ng | east ‘one
(preferably only mk%amcb@#eé@rsw@ﬁam@emféaw@m and haV| ng 2 to 15 car bon

at ons, gprefera 2.0 f 111 gefg bl ¥ & e

a hydrocar bon Bﬁ%f{nlsﬁa\?‘%t%d r&H 1 3 olr%}g r% élfaera%le ?orcg % E car@gn car bon
triple bond and haa\vlangnozdﬂcyia% acydadyblanmrmmwrsméﬁmdabb@caﬂmtm 10, nore
preferably 2 t [» ‘)%l Il% red
to collectivel 35) S fs F%@g@ O%C@h&&hiq gtfra%ig%ggctﬁ?arl hﬁ’“%r gﬁéﬁa%"é"hg &E

may be unsubsti t utomer dhy@(hndu@ﬁ(ﬂ"ﬂ)(l?t‘édwheﬁr}k (rerIehectedbframdbl\cmL aﬂdykydd phah)keme
and al kyne chai ns have MO branghes r

Preferred chains la{re a? I& helﬁalgl e S%eﬁ% :{f %f&ygéﬁc{ﬁlg ‘H‘&%és
each my be unsubseﬂectddtfﬁﬂlM{ s@aahdt&at ed with from 1 to 4 substituents;

when substit ut egj R2i

is selected from hydrogen, alkyl, aryl, a heterocyclic ring, alkylthio and arylthio; and
(7) R? is selected from hydrogen, alkoxy, aryloxy, alkyl and aryl; or
(B) R!and R? can join to form a 5- or 6-membered carbocyclic or heterocyclic.ring, where
A, R R’ RE R and RS, if present, are as described in (A); or
25 (C) RS and R’ can join to form a 5- or 6-membered carbocyclic or heterocyclic ring, where
A, RY R% R? RPand R®, if present, are as described in (A);

and wherein with regard to Formula (A):
(D) Xis selected from -O- and -S- and R’ is selected from C;-Cyo alkyl, aryl and heteroaryl.

3



preferred chains are nono-, di-, or tri-substituted. Al kyl, alkene and

al kyne hydrocarbon chains each may be substituted with hal o, hydroxy,

aryl oxy (wog2/48pBenoxy), heteroaryl oxy, acyloxy (e.g., 25 mIRusmm3i3e
carboxy, aryl (e. g., phenyl), heteroaryl, cycloal kyl, heterocycl oal kyl,
spirocycl e, am no, am do, acylam no, keto, thioketo, cyano, or any

conbi nation thereof. Preferred hydrocarbon groups include nethyl, ethyl,
propyl i sopropyl, butyl, vinyl, allyl, butenyl, and exonethylenyl.

Alkoxy is an oxygen r adi cal havrng a hy drocarbon_chai n substituent, where
t he 30 hydr ocarli#errormeynds jof Egpmulp (i) meyt tharnkeéwyrbe(qffeetwe antjraiprRbyipl gy anti-HIV

- O al kenYighnd Natind Smblf1 6 Bilef Kl Qling WOIR khdbtt Sy A8 SRS REH mRROME halifl N

.case of s stltut al koxy, preferre stituents |nc ude 4
PCT/ USO1L mebialSmf mteHI‘ﬁeacavlbrrs AsPsushe thee coragokndsy ofy Foupda |(Iicmanddve(tisgful
exanpl e) OXYy, Ppropoxy
.and al Iyl %%%&%Yes ufii te fJ)r‘dB 18n g@o&l@?éé’tﬁeﬁ&rﬂ&&(ﬂs agﬁ? gﬁlgolgﬁe%&gat%pal kyl . al kene
or al k$ne noi etThe @mregum alkqmbrtesab lgvel jntérmediaeh dianing @rspmtstecbf@bnﬂula OAB that
pr ef er ablilyI [ ugl ]Thto 4dntc%£bon atons in the 5 case of al kyl and al koxy, and
to 6 eFEraBl Yo I WO°Chr bon atoms in the case of al kene and al kyne.
AI Kyl phosphonyl "is -P0O . ) | fonyl™ is
-SOZ-aIkyI (e.g., -SQz-CF 5 ==g. -S-CH3). 10
" Am no" efers,lto -NH%f Al Kk Iam no is an am no substrtuted with at | east
one al kyl “noi et el ). "Arylamino” is an anino substituted with

at | east one ar I e H5) "Aryl" is an aromatic hydrocarbon
ring. Aryl ri n&i“’g‘gg’ ﬁ‘&%‘éé;&tgqféefg‘r’m%'ﬁcg% rﬁﬁsEVéIhF‘i?“‘rl ng systems. Monocyclic
aryl npngs cont'atyl" 6r c@mﬁwa@ P W&didaD fdried by Pegnovhrbcrfqrselﬁydrsxyawh aldaft@Sylar € 15
al so referred to_as (g)&e rings. Bi (é%clrc aryl rings contain from8 to 17

carbon at @ff (5rRér Aébtlﬁfy s delFPoalkgk Bs Arylaeyl BeClENMgylaP é“;f%‘qucacélr yl

ri ngs |nclg\,%?s{nu@gegyrsgxgﬁﬁey\g}gryer Nénd prBfiohyt. aryl and the ot her r| ng is
aryl, cycloalkyl het erocgc oak Preferred bicyclic aryl rin

conprise 5-, 6-Abyl'is aeaitrated ycrrprrgpnrcbeeha\tueg Ko 15garbog ptoms jseferaply tP|19rgs
Aryl 11 ngs, 8 rere% ﬂrynqtrlesr bélu&fgmﬂlg Sr@eh Ayt e a% hmarcrrsrh awragﬂat least one

substituents e ring. be su stitu 20 w t cyano,
ni tro,15hy dprofc;ablyccaﬂ)bmo) carhm-mbonartoyblarbpm)anddtaklylg 2 thad earban kiping, preferably Ry | |

phenyl, ar )g&%érte{(e?a)f)él P) t?o%l alfc)ﬁlsox)ﬁikr}'%g‘rllg?:'ﬂgdrbﬁqer eo #MﬁVm at least one

nethylene |0Xy or "any corbl na & TEY aryl
rings i ncl(pté&rabarpinﬂ)hgﬂe) cetrbd»rydarb@nyhylb boraireshd hiréing/ 2 to Iﬁmhmsatonm prbkrabbdz ar yl

i dical i I d h
(109, 25! i SRR & A S 3" VRS i e TR
exanpl e) phlea?cm@y amagtiiwhrbmychaimt’hﬁxwmsn@hyor mha@hﬂwmeﬁedumqumm

"Aryl phosp PO3- ar ( s PO3- Isulfon

b By Beies. | el Binthed iy e e S8R qing o Sne &g piahinss

" Bi Ohydr 0'pyel°@%l? oRdThiehRs! Pecferraldhaing gilalkyBCAIkaIhiRene 2ad alkihehydestatbes chfinst he
conpounds of the invention, where the am g‘P does not essentially interfere,

pr ef er abl FaoBaY Hetunspstifuied, or S‘WF"Ethe@ Hathy gpmy | 19 4o pubstiients nRintrbsyptether e

the am de pieferfe@aadihihy are AH6!, dEdor tR-sMbsYifuddY AKNOMkerdeAnd bRk A RArR&LY Bhains
conpound.
each may be substituted with halo, hydroxy, aryloxy (e.g., phenoxy), heteroaryloxy, acyloxy (e.g..

25  acetoxy), carboxy, aryl (e.g., phenyl), heteroaryl, cycloalkyl, heterocycloalkyl, spirocycle, amino,
amido, acylamino, keto, thioketo, cyano, or any combination thereof. Preferred hydrocarbon
groups include methyl, ethyl, propyl, isopropyl, butyl, vinyl, allyl, butenyl, and
exomethylenyl.

"Alkoxy" is an oxygen radical having a hydrocarbon chain substituent, where the

30  hydrocarbon chain is an alkyl or alkenyl (i.e., -O-alkyl or -O-alkenyl) that is unsubstituted. or

substituted as described above. In the case of substituted alkoxy, preferred substituents include



5 WO 02/-18113 PCT/USA /. 18536 "Bi ohydrol yzable im des" are im des of
conpounds of the invention, where the inside does not essentially

i nterferevoperesysabl y does not interfere, with the acti vi tRCTaiSO1H&S36
conpound, or where the imde is readily converted in vivo by a host to
yield an active conpound. Preferred imdes are hydroxyimdes. 5

"Bi ohydrol yzabl e esters" are esters of conpounds of the invention, where
the ester does not essentially interfere, preferably does not interfere,
with the antim crobial activjt t he conpound, or where the ester is

readi |y cdm/Braring ajogsy Hegiered %KWe%F%FPéFPCB’é? (forckempisd msthoxyudiluarodpethayer s

are known ejpax gngﬂhmoggmg SdoRE ghd ditvidx Pat ent No. 4,783,443, issued to
.Johnst on and %@bas hery ﬁggéhggr 8, y19%8 (i ncorporated by reference

herein). Such &dt®ras rﬁmeéde hegein, oa/\éhowar"kg}km@/staléw alkepsar alomg) BIptyafeid
esters (Sumeﬁ%nﬁp‘?tl&”é)éﬂ%% r@&c%ﬁﬂ@ xleferg’mrf %ﬁﬁ?@ﬂ}’k%bﬁ(@@o lin the

pi val oyl oxynet hyl" and pi val oyl oxyet ers | act onyl "esters (such as
pht hal BdyIcasered alkyl apshalkedyi eiyd 2 ¢sb, mr@?rablly&/\teﬂ atrkerx gtamy inoshe ahdeydf abkene prgd
{such as qﬁggﬁxycarbonyloxynethyl, et hoxycar bonyl oxyet hyl and

i sopropoxycarbonyl oxyet hyl esters), al koxyal kyl esters, choline esters and
al kyl acyl am no&lAkkylphesphend” {ssBQfhalkd (ageP@nCHonet hyl 15 esters).

"Carbocyclic rinng' e conpa h cygl kyl and aryl nopieties, as those
terns are defi ng%\y}%ﬁ s %gzrar}%?; '%6 &gin) -. "Cycloalkyl" is a
saturated or uw&&@Mh@f&dShM@ﬂaqa%bdﬁgr|ng Cycl oal kyl rings are not 20
aronatlc Cycl o r;.Ngs clic, or are used , _or dged
bi cyclPc ring s?é'l‘%%;‘ fi?btﬁog@'& :Tg‘ﬂ%' B TR 9P 2ngge %%%?%WHE @?ﬁtz?ﬂf)ﬁfé(yl:s to
about 9 caidaay (@%(O-M{(CHE)@f‘%ﬁEXhMo’f {sQfaido%ubstieasdRith Atle¥Bone Ayl tnifety (d:

rings contain from7 to 17 carbon atons, preferab y

Bicyclic c&gl
from7 to QQ#bon atons, in the ring. Preferred bicyclic cycloalkyl rings

conprise 4-, 5-4a0r i0fn Jom{mﬁ'ﬂﬁgaxﬁb M?ﬂ‘ijn gk Brednonoyclic Of fuded
rings. Cycloalkyl rings may be 25 unsubstituted or substituted with from1

to 4 substsysterestMoraeyelivearyl nings coytein Setaron apams ip dhesiings t Moneyeliogrylrings jags,
cyano,jzal k Brefmédecf) gﬁaﬁ% lnr%g.![ g&%l lﬁgg%kuamkf%rﬁ)S %Yﬁaﬂ?&ﬁ atq[?r%,e efé, aibly

am no, acy am no, , ary oxy, oOor any conol nati on
Pref erred9dgd? gabdxyatom iy the iring| Bwefcm/vb'bpngsﬂyﬂud@gmg gstemsywhereim@ne ring is

cycl ohexyl yl a'ﬂlgltl% %tﬁér rl#@koﬁﬁln c%c!lga lu(g)rr l%tergwc a ¥1 35 ?tqg red rb glgcoargﬂlﬁ%ser red

hal o are fI uor o, oro nor e pre rcat y ar oro
and f | uor epmprgEe®| & dry7-kmbered uhglafusai toyd-,' 64, sr Bnetnbered hings. bAegrla:llngina)dve

cyclic hydrocarbo i &% ‘ﬂg one pr. noye 2 | o sugﬁlltu
P of or r oo Ao S5 R Bt o] 8 B FRE o o R Y SR sRed 1
6 V\@)02/wulh8ﬂzil& Baié, Usitab/ hﬁdir&@' rmfbexjarﬂlfuﬁds rﬁ:gllaﬁiilid |alig, eheterodliy1 N BAlOdkRY | S.
Preferred F bstituen | uor d 3 pref erred
nal oal kyl PR ToPEE Hgeron kple ke b T PO SPIETRIB: By gen
atom G oups céabihaion thdedtd rf&efehama@nﬁngsahaﬁama@mhymblﬂpmylw Andlplieh¢ll €THe
het er oat ons. . L
most preferred aryl ring radical is phenyl.
“Aryloxy” is an oxygen radical having an ary! substituent (i.e., -O-aryl). Preferred aryloxy
25 groups include (for example) phenoxy, napthyloxy, methoxyphenoxy, and
methylenedioxyphenoxy.
“Arylphosphonyl” is -POs-aryl (e.g., - PO3;-CsH).
“Arylsulfonyl” is -SO,-ary! (e.g., -SO2-CsHs).
“Arylthio” is -S-aryl (e.g., -S-CsHs).
30 "Biohydrolyzable amides" are aminoacyl, acylamino, or other amides of the
compounds of the invention, where the amide does not essentially interfere, preferably does

not interfere, with the activity of the compound, or where the amide is readily converted in

vivo by a host to yield an active compound.



5 "Heteroal kyl" is a saturated or unsaturated chain containing carbon and
at | east one heteroatom wherein no two heteroatons are adjacent.

Het er oal KD 02H&i1ds contain from 2 to 15 nenber atons (car ROT/E$0d/48536

het eroatons) in the chain, preferably 2 to 10, nore preferably 2 to 5. For
exanpl e, alkoxy (i.e., -Oalkyl or -Oheteroal kyl) radicals are included in
het er oal kyl . Heteroal kyl chains may be straight or branched. Preferred
branched het eroal kyl have one or two 10 branches, preferably one branch.
Preferred heterq sat urat ed., Unsat ur at ed t eroal k ave ane, or
nore car bon- ca#ﬁ@ﬂﬁﬁﬁﬁ ﬁ% efs Anipidss o camgpunds g dPHWHD aWﬂ%ﬁ theijides
bonds. Preafoss mddl ddnsndiblly ahRefeRSIRERALIY ldSeshAVE itBFere! Wil tie0udtlverybendise or
-one triple bond, nore preferably one double hond. Fbteroalkyl chalns may be

unsubst i t FEBROB, O yehere theoHnide ik readilynconyested 18 Wi¥g by dehast to pield ap gtive

substi t ut g ehfl qﬂgféylled%ﬁemg drolimiddf tri-substituted. Heteroal kyl 15
‘may be substi t ut ed wth | ower l’(l hal oal kyl, hal o, hydroxy, aryl oxy,

het er o&r yl oxy, "BiehyHeokgzable getersk yre qmrﬁosz@mp@undﬁ yf theheveen@arvwere tbiyemradq%gll
het er OCYC'rB?'eé%ht%l? Hh{e&%écka feri&c‘)g A8es Xhéﬁ&gowﬁ‘%éjgnm&‘éﬁoﬂml E&irvﬂgedf%e

cyano, or any coO nat1 on teroaryl™ Ts an aromat

cont ai ni ng:omaomdnomwm thereskef isgeadily convatteivin athoktetb enieddaroantive nompmmd i Mgny
Fbteroaryl Q lic or fused ri tens, .2

Monocycl i S %‘% oary g&ﬂ ’gé{écagh % descr regm gjbout legFII\T J‘ %5918%%e$°h5 s
(carbon arndd mmslm@t mrN)ochﬂreeBeﬂ%SI (incbrporated byarastwancahemh). Soctt dseery mnlj;de

Bi cycl,ic hetero ngs caontain from 8 preferably 8
to 12 e ntr]%‘P’e esit‘?ﬁs’t ﬁ%we[rl AR LAY Fsct,erﬁeélsg‘fibaarsylac?t? myhcﬁfm‘y?t?ﬂg
systens W’h@ﬁﬁicﬂrb@:ﬁ},&oﬁyhi%ﬁmyl %mwyﬁfxs»@ewl a qmtahglda%rémﬂ ekteRRY lactond Yiters (such
het er oaryl , ¥ clo IkyI or eterocycloa kyl . Preferred bicyclic heteroaryl
ring syst s P Y s@nd_ thigphehaligyl ?Stﬁréhbé?% rkegracy ok oegers gsuch o ps

7- menber eduatm&g&fbdﬂ?roﬁmaﬁw efhbﬂﬂ:%rb@ﬁ&loﬁ@thyﬁ%Mb%ob%dﬂ&)@féax@bnﬁéi@%%dt @, W th

froml to 4 substituents on the rin Het er oar be substituted with
hal 0, cyarfékoxyaliofl gestersy dheling, esters @@stwlkyéwlﬁ@moeﬂﬁyll aﬁwrﬁc(suchl oy cetapidomedul ky|
hal oal1lf§>yl ,estgggenyl al koxy, aryl oxy, heteroaryl oxy, or any conbination
t her eo Preferred . het eroaryl rings include, but are not limted to, the
following: 7 “Gab@yslict Bug’ene@mpassehotgagpalkyl-andegyHmojgfies, [4s [thasg terms -are
Nl I N NFur nePyrrol ePyrazol e | m dazol e Oxazol e | soxazole ,S N~/ S

N~ ~g~ N cﬁﬂ;ﬂ%@&ﬂ% NNN~~1~/UIV _

“Carbonyl” is -C(=0)-.

“Cycloalkyl” is a saturated or unsaturated hydrocarbon ring. Cycloalkyl rings are not
20 aromatic. Cycloalkyl rings are monocyclic, or are fused, spiro, or bridged bicyclic ring systems.
Monocyclic cycloalkyl rings contain from about 3 to about 9 carbon atoms, preferably from 3 to 7
carbon atoms, in the ring. Bicyclic cycloalkyl rings contain from 7 to 17 carbon atoms,
preferably from 7 to 12 carbon atoms, in the ring. Preferred bicyclic cycloalkyl rings comprise
4-, 5-, 6- or 7-membered rings fused to 5-, 6-, or 7-membered rings. Cycloalkyl rings may be
25  unsubstituted or substituted with from 1 to 4 substituents on the ring. Cycloalkyl may be
substituted with halo, cyano, alkyl, heteroalkyl, haloalkyl, phenyl, keto, hydroxy, carboxy,
amino, acylamino, aryloxy, heteroaryloxy, or any combination thereof. Preferred cycloalkyl
rings include cyclopropyl, cyclopentyl, and cyclohexyl.
“Halo" or “halogen” is fluoro, chloro, bromo or iodo. Preferred halo are fluoro, chloro
30 and bromo; more preferred typically are chloro and fluoro, especially fluoro.
“Haloalkyl" is a straight, branched, or cyclic hydrocarbon substituted with one or more

halo substituents. Preferred are C1-C19 haloalkyls; more preferred are C1-Cg haloalkyls; still



| sot hi azol e Thi azole 1, 2,5-Thi adi azole 1,2,3-Triazole 1, 3, 4-Thi adi azol e
Furazan ,S,S ~ N,N,NNNJ NONI / 9% N---N NN-N N 1, 2, 3-Thi adi azol e

1, 2, 4- Thiw@i02a48118 Benzotri azole 1,2,4-Triazole Tetrazol e NFUSN/A48336/ ~O ~N
S~N N-S~N L--N N-N NN NN ~-N 1, 2, 4- Oxadi azol e 1, 3, 4- Oxadi azol e
1,2,3,4-Oxatriazole 1,2,3,4-Thiatriazole 1,2,3,5-Thiatriazole N, N N _ O
NI~ NI / NCNIJ N~1/ \ N/ 51,2,3,5-Oxkatriazole 1, 2,3-Tri azi ne
1,2,4-Triazi ne 1 2,4,5-Tetrazine Dibenzofuran H~ NN NNON~ NN~/ ~/ N
I /I / ~ N-N Pyrim dj ne razi ne

1 3

id id
3, 5- Tr| é&‘?fﬁefﬂffﬁ% |SP{1 m&lr%gﬁ@lﬁlsnem% i c\h% Slrl'l%stlt@nrs are fqrp ppdghfgre. Theyyy, |
i

i nol i nd i PefeHRA ARG BSRARRLRARYZSTEE! T OPIRNE {RUTRETE TR 1

Benzi m dazol e B&Icmrdsuttau’bisea Bﬁu@nxmfm @r meen dione Gs;mbamitmnﬂg mokARhAY bi] 13
PCT/ US01/ ? N tN N]N ot N~N~ N I soqui nol i ne G nnoline
*Pht hal azi r%’g Ritvae f%éa’?ﬂfﬁrgﬂ e oPsg. Napt hypyridine N/ -.ago N N

Acri di Be Phenaz‘1HeeerodH@u eiso kjthrareyl "or Iunsauiated \ch4n cbﬁtdinﬁfgl caktivi ang ad léuett eicoar yl

substi tue i O.hetero Preferred heter OXYy Qr.oups ude
T or bxcarRetstoniagh istoim g P REmy e pktegh IR chains LB aRA 13
(thiazol e)fefyber ﬁmﬁgm%@hé&ero&ﬁﬁﬂ ifl kHRY6ha% Y prefeyabRZa faYI00mMYre pRddétably 2 to 5.
benzot hi azol yl oxy. "Heterocycloal kyl" is a saturated or unsaturated ring .

cont ai ni ng ok &xyERc.alkNy Gfd -Pradail 101t ©-baseraelkul) (rpdiesle prgpingluded; i hpteroalkyl.

het er oat Offetd Halkyl €hdihd\Bay bELGIRCHUrRRALLY |Préfbﬂﬂé315brﬁ{cﬁemﬁ&er@dim5\ﬁe%ne or two
Het er ocycl oal kyl™ ri nghl are nonocyclic or bicyclic ring systens. Mpnocyclic
N

het er d8yclbsakchgsl preferatly, gre branghai Freferreshheitroalkyl Jre epterifodit Unsaturatiod hetaroalin]
(carbon angd, gl Q:Fl onB&B&?H&RleyboB&so d?ortog e br g@&"rb&@ nﬂg bhgs! 1 ng-
C er at 3

Bicyclic heterocy rrngs contarn rom
pref er abl yPréferras m@am@b hetabdk;sl§ have tnhaemr twng doxala:jactidsoorlmteanpbybnndahiogd

rings contaj elsy baut 7t at o fer 7 to 12
i ng. at ombeite ey O BSRS boha: PR it hBY oFl SRR ST Bt g1 g
ring syst aos subidtimems.r é’dsfhtad)mbstlmtélﬁehﬁiaﬂdybﬂ'yﬁﬂoﬂa{ kxylor Eri- mtltﬁmﬁpﬂbﬁﬁaﬁyl) 6-

i ngs ey 0 U RARGHFY BEndPE Atbeion e IR DA JhIDRE S B0iRY (G on
the ri ng cme,bgy (m‘o)iﬁd:}@ad: kiyl, herepalyE cgdMasiiyl, tlﬂteﬁﬁydllbdlllfyl hpirecycleyiifo, aBylsthidy)y ,
car boxy, ket t hi g}gﬁ am no, |.am no, yl, anudo, al kyl, heteroal kyl,
hal oal kyl amb‘iofbﬁ?fP t %Bﬁanoa?‘iﬂ“éﬁﬁ?fx@?at'éﬂ eE"t? i nation thereof. Preferred
substituents onHiRi@rACYElQadcbmhticl A& WERaiARL Ocattte 8O ah& rom 40:oPakueTe ed

heterocycl oal Iyl ri ngﬂ include, but are not limted to, the follow ng: H CO
ONH ~O r hleragfoms| in-they gimg. Hletespreyl pines | ag¢ meonosyistioys fnsedt bieychie ring systems.

Tet r afpgdr %&Hoéfbh'é’mert&bdrﬁ' Hﬁ»‘gs?%‘&ntamj@ﬂoﬁl abdtt 3 & adut @ m§m£§ atbrs (&lrbd}l"hnd

1, 3- Di oxol ane 1, 2- hiol ane 1, 3-Dithioiane 4, 5-D hydroi soxazole
2,3-Di hydﬁveiewmblpéefgably Parp mesmrlausmw thyyige | Bigygliq Beteroaryl rings contain from

8 to 17 member atoms, preferably 8 to 12 member atoms, in the ring. Bicyclic heteroaryl rings

Lo

include ring systems wherein one ring is heteroaryl and the other ring is aryl, heteroaryl,
cycloalkyl, or heterocycloalkyl. Preferred bicyclic heteroaryl ring systems comprise 5-, 6-
25 or 7-membered rings fused to 5-, 6-, or 7-membered rings. Heteroaryl rings may be
unsubstituted or substituted with from 1 to 4 substituents on the ring. Heteroaryl may be
substituted with halo, cyano, nitro, hydroxy, carboxy, amino, acylamino, alkyl, heteroalkyl,
haloalkyl, phenyl, alkoxy, aryloxy, heteroaryloxy, or any combination thereof. Preferred

heteroaryl rings include, but are not limited to, the following:
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| m dazol i di ne I ndoline 2H Pyrrol e Phenoxazi ne 4H Qui noUz~ne 4,5-Di hy py O |
ON [/ | WONRI4811Pyr azol i di ne 2H Pyran 3, 4- Di hydr o- 2H pyr arpCligSoakgs3sopyr an
2H-Chromene ~ ~J 1 | ~~ NI CJ N/ UN OH hronone Chronman Pi peridine
Mor phol i ne 4H 1, 3- Oxazine 6!-1,3-Oxazine CHN~~J I~ | / I ~ ~a ~ NN
5, 6-di hydro-4H 1, 3- oxazi ne 4H 3, 1- benzoxazi ne Phenot hi azi ne 1, 3-Di oxane N O
S C S N H Cepham Pi perazi ne Hexahydroazepine 1, 3-Dithiane 1, 4- D oxane
Penem5 NON/'"O ONI ~1 ~ N'H ~SONH / / S O Counarin

Thi onor phol i ne U@ci | h@ne Cynosi neNI Thi o ane S ~d)IH Clid~NHI /7 C
th

~Idr01H-ISO|(1dIeP Ianwmthane e N
-hexahydr o- Pyrlda / Oﬂl Benle t hi i ne

Benzyl sul tam 10 Fura\PD Oax.@pme PEJH SOl yrb3fa3 6 ImitiroRr QOEbIb C Iokdkdle

enconpasses bot h het erocycl oal kyl and hetergaryl noieties, as those terns
-are defined heN "is a,$ubstrate abl e of tai ni ng.@_m crobe,
preferably it \_}leﬁ or ga s, nor e c,ﬁerably ni mal , \(T_Efle
preferably a mamal preferably sti N human. T'T'le terms opti cal

i somer", "stéﬁ@hiii@!mﬁhfazol%mm'Sd'lhaélamlaaon'@ri’f-Triaamle 1,88 Thiadiadele d Furdzan
recogni zed neani ngs (see, e.g., Hawl ey' s Condensed Chem cal Dictionary,
11th Ed.). The illustration of gpeci fic protected férns and oNher
derivatives of thq(@ nmpounds Rf“Yhe in Ni nventgoh, is notN’ ended to be
limting. The appl{cétion of o r use Bltectlr\\g_ roups, salt forns,
etc. is within the a,bllle of the skilled artisan. The corrpounds of the

i nvention may Hare YRR (SricThiadiazole Redgetdazele ad.2f-Triezelet | TelzoRay

sel ectively pr egare one opt| cal isomer, including diastereonmer and

enanti oner, anot her r exanpl e(% use of chby, gl startigggaterials,
catal ysts or S\L ents, on% y prepar,@ fpoth stereg L jomers or ofh opti cal
i soners, including diastereomers and enanti oners once éa 15 racem c

m xt ure) . ér%@xa(dﬁédﬁd@p’ogﬁ&?@? ‘t?’l%-”'lc’r’f@téﬁ%oleohz ﬁés}r higdriagqle 43,55 Fiattiazole

m xtures, m xtur opt| cal Ngomer s, ud| ng tere d
enanti onmers, or sii\e oi sormerg, they ma separ mjsum t hods,
such as chiral reso ut| on, chi chro graphy d the addi tion,

it is gecogni 283.5-Oxatriagele o3 Triaking su2eTriadinecl,2idi5Tgtratdires t emmmmmaand

enanti omer, or stereoi soner may have favorabl e properties over the other.
Thus when d| sclosing 2Q) and claimng the |nve[qt| on) when one racemic

m xture is di cN)sed ITNi s f\urly o)y errpl 0 N soners,
i ncl udi ng di S/I’ldﬂQ@&\thl‘N’\; OI‘MGOIS NS/5U yal |y
free of the other are di scl osed and clained as well. An "organosilicon
reagent" i s mRymginsi | iRytdazibentPgiimiding Pegagentl,dhafiazing coRvdighy ut ilhdoed i n

silylation reactions) that is, reactions which substitute a hydrogen atom
bound to a heteroatom 25 (e g., -OH, =NH, -SH, Ktc.) Wll}-h a S|Iyl group,

usuallyatrl Ry i ?gr |Y;nsN of
het er oat om sy |Iy i/ atl n ers)
thus formng a |I|con hét er oat ombond. Many such cd}‘rpou ds are known in

the art, as deboindded iBentdigard cBdnaathiogheas t 1HeindazoleE. H@irluedderr@nlnwlne

"Silylating Agents”, in: Kirk-Qhner, 3d ed., Vol. "Encycl opedi a of
Chem cal Technol ogy" (1982) . Flemng, " Organl C Sl I | conH Chem stry”, in:
30 Vol . 3, "Conpre O ‘- s; 0 aQ ry" M\D Nélone ar, 1979) B.
Cooper, "Silylatio , g $980) ; B.
Cooper, "Silylationas § Pr Nve VET HOd | i -—».-— s", Chem

Ind. 794 (1978 , S t ed | at t]
Iﬂtermedi gtes %ordﬂzﬁﬂ%z(?ég%ﬁ?waﬂesbe %§§'ﬁtﬁ’go‘f’@e?519 Ss)a epresentative

. organosilicon reagents



11 5 10 WD 02/-18113 PCT/ USO1 / A8536 useful in the present process

i nclude, but are not limted to, chlorotrinethylsilane,

N, Cbi s(t rwowbhsihsi | yl ) acet am de, N, O bis(trinmethylsilyl)tmcriusoresset am de,
1,3bis(trimethylsilyl)urea, 1,1,1, 3,3, 3-hexanethyldisilazane,

N-nethyl -Ntrinmethylsilyltrifluoroacetamde, 1-trinethylsilylimdazole,
trimethylsilyl trifluoronmethanesul fonate, tert-butyl di nethyl chl orosil ane,
1-(tert-butyldinethylsilyl)imdazole, ethyl{trinmethylsilyl)acetate,

N-tert- butyldlnethyl N—nethyltrifluoroacetanlde tertbutyldlnethyIS|IyI

trifluoronet at o N. Ne hu Lﬁh| Nsan
ro ns qj yI ﬂg;gf;;T03|[€é£i;j
Thyl™s he Zand

tert-butyl

triethyl chl orgsSi Nne,

triphenyl chl Qsﬁﬂohﬁé"e CirfblideN€ PHRBIAANS Qﬁﬂﬁ?&ﬁé' | G@RbxEIRBY 8B NapthgBkitine her ei n,
N, O-bis(trinmethylsilyl)acetam

~N,C>bis(trinethyIS|IyI)tr|fI
Nret hyl - N-trinmethyl silyltrifl\ugosg Y
tert-butyl di phenyl chl orosilane are particul arly preferred. Nbre t han one
organ05|llcon reagent may be uséefiding t he prRhseerinepr ocess.

"phar maceut i cak: ﬂﬁge 5 idic
(e.g., 75 20 25h§8 %‘gx%:@&?%hﬁ?dl%rl ﬂaa‘;rltlx?gtadnl|9==(lgér€| acrﬁgsg% tlt‘%m@gd a?ﬁé;rém%asi c
(e.g., amPrdsrred| hejdroaryloxy subupd kryludem(ﬁoo exanmlquwlndyio:,cy, dwdnylbvey, I(uhioeyteng)owp on
the co o e iV und i nyention
are vag}[)t gl’l 6@1‘{’)8}&1& t eefzgfse?ﬂ ?’ i's lf)og(gzs P%% ‘g’?%‘é‘g‘[np my oX?Ich sgl ts
ar e known bemeothiezolgytoxy. Preferred cationic salts i ncl ude the alkall net al
salts (such as.sodi um.and.po e earth.ne salts as
ragnes: um and cERETWIOIARE A SRfetEbls et st eSSt bon s pd R
ani oni ¢ sad hisout mq;ﬂnﬁtéeabtyal tdiametewtcfmriattleSmngc NS cRRS] rifi Qs hfnatiand

the like. Clearly ﬁgntenplated |q such lts are addjtion salts that_ may
provi de afielgroveiardaines are amexe iR cbioRl Hngakstaen cMopRse &%?féfcloakxlm ral

tar trate g donlMYrEA aBRBAS but 9 &eanba@t&&rrpﬂbm%d%teiob@msﬁ }S%&Wﬁoﬁ%d
this definition includes such chiral salts. Salts contenp are nontoxic

in the ambuAteeThenRlems, B thiring Biclisdheteaoyclapkyenes ﬁﬂﬁﬁmfw@ﬂ fu kb Aemiere

conmpounds ypRdenRirdoie7 B 5 RBhbd RS m@ﬁnge B%%flé ﬁbt@f&:%&ioeﬁﬁﬁ'rﬁng& Qohi@fam
acid addition salts The conpounds are use both in t free base form

and the féom abowcy doaabapt il drvingaptoms, predersbly hirp@r frefo ak2e rifit #oms.t HREckdicvi ew
of the in e i n t e r
conveni en\tﬁgﬂfa;dc&a? al@lugggsl g'ﬁgg)?a%lﬁacesﬁglt) h‘Z‘ Elg(ggeg?r nl?gﬁg% ga t ? f)e?enﬁitl%a n e¥ce11r?t |y
anounfl§ t detelneyceakplf ringsecobmpsiee £-616mopf7-mdmabesast iings. fugedi td5-uGedr T-onepbtersdr e

aci d- addi S i ned
Wth the FPEG HRES I G FhebELARIS St el RAGIE F1o A0S AT O

t hat are tlelradgi Heleyodyclndkyl onay b'eGu&hﬁtaﬂmﬂﬁialmcmmhydﬂoxﬁ,u:afboﬁjs ketothioketdb,, 1 N
medi ci nal doses of the s lts,so t e al rty inherent in
the free BRYE 4FRYREP: ¥t |a£11%?1 3yl al?ﬁfr%ﬁ?lﬂ'g' Qa?qallg hﬁg\g’r F‘% ’S%lél It Fe™ei d' s
ani ons. 120mb1H\(ﬁ0H2ﬁle&8ﬂlPra‘l¥ﬁBﬁLﬁEltftueﬁﬁ3tﬁ1 Em%@fcﬁﬁlk@f irtfude Halo addehaloalkyl.

aci d- addi n ts | e ut. are not mted to drochl ori de,

o 0B orFroneR PR yot Fnan et Sepiings bt 0. b olbuiE o
trifluoroacetate, nltrate citrate, funarate, fornate st ear at e, succinate,
mal eat e, nalonate adi pate, glutarate, |actate, propi Hate by s
tartrate, esul tei;ﬁkifl Ndnet hafie Ifonat toI es Ifonate
dodecyl 5 sulfate cl ohe esul te, akd/the I|ke Fbmev ot her
appropriate mpggf ”aAiur)ﬁnr%C@Q&Eﬁé?'ﬁzeﬁéihésr waﬁ,}a thurkf S PRfRo Of 3idifolenvent i on

are those derive fron1other m neral aci ds and organic acids. The
,acid-addition sglts of t basi ¢ _cgnmpounds arecprepared by s§veral met hods.

For exanpl e, e\free b gcan b ;Pssolved im~an aqueous it;@ﬂol sol ution
containing th propr| aC|d the salt I solated b apor ation of
» the sol ution. AIternatlveI , they may be prepared 10 by reacting the free
base wi th arl &RP@R hACEPEANT d LBiNae sboDINEroFRizgRl 2 S CipapEDEsols

directly. Where separation of the salt is difficult, it can be precipitated
with a second organic solvent, or can be obtained by concentration of the
solution. Although nedicinally acceptable salts of the basic conpounds are
preferred, all acid addition salts are @within the scope of the present
invention. Al acid-addition salts are useful as 15 sources of the free
base form even if the particular salt per se is desired only as an

i nternedi ate product. For exanple, when the salt is formed only for
purposes of purification or identification, or when it is used as an
|nterned|ate |n preparlng a ned|C|naIIy acceptable salt by ion exchange

S I o o, Y



formul ati on ease and the like. Determ nation and optim zation of such salts
is within the purview of the skilled artisan's practicgcrAfsousssds herein, a
"qui nol one derivative" includes prodrugs of a quinolone, or an active 25
drug red@®2A8d a qui nol one. Preferably, such derivatives include |actans
(e.g., cephens, carbacephens, penens, nonol actans, etc.) covalently |inked
to the quinolone optionally via a spacer. Such derivatives and nethods to
make and use them are apparent to the skilled artisan, given the teachings
of this specification. "Spirocycle” is an al kyl orygheteroal kyl diradical

substituent of alkyl or heqeroal kyl ;30 wherei gl gdrrqdFfay sbst i t uent
is attached genﬁnally an er e, s dng di uu tNforFnms a ring,
said ring con@ni ng 4t rreo @ar 00" het'er oat on), preferably
5 or 6 nenber ons. 13 0278113 PCT/ USA /. 18036, fhe" S@Wi:Crineliziies a

conpl ex fornmed by th@e %rg%'k(gﬁ{ngmomfe a 260fvele (879, a quinolone) 5 and a

sol vent ( @.5RhydipyErF E6 Honig et al., Th®yan Nos apdP~Gheni st ' s
Dictionary, p. ﬁSO (1958, Phargceuti cal | y-a@t abl e @ enps used
accordi ng to t{fil g4 nvehti pn incliyde) t hose that not interi™€re with the

bi ol ogi cal actvwfty of e qui nol dne (e.g., ter has@bhroaesé i ¢ aci d,

N, N-di net hyl f or mam, de, ang gt HieDmybmahtoyen rT&HWng{Ppéﬁrgbe?%‘lgned by the skilled
artisan). Wi ?ﬁa%ﬂ“m , heteroal kyl, cycloal kyl, and heterocycl oal kyl groups
may be substituted with 1(bhydr¢xy, am o, and am|do group ® stated
above) the f okl oW ge i on n the @%ﬂtion: E?ﬁnols{(]—l
attached to mn begyj ng ajdodbl e bopd). 2. no groupNattached to a
carbon beari a oubI g bond (exeept foﬂ vi nyl ogous ami des). 3. More than
one hydroxy, amng, or amdo attached Lo g}mgi ngl-£3-084ren 60T Rher e t wo
nitrogen ato AReat t@ﬁ&\ﬁ@lwt&l%"@i‘%gwgplear on atomand all three atons are
15 nenber at W thin a heterocycloal kyl ring). 44 Hydroxy, am no, or

am do attached to a carbon that als

0 h a heteggdtqQuattache@ to it. 5.
Hydroxy, amino, or anjdogattached @ cjrbon tha hal ogen
] se o 1 prot%ct ed fornms and

attached to it. The i{luygtration
ot her derivatives of t 20 Forrmula 1 conpounds. in t.a%,\epregmxam ocess are
W3 Fsef Ul protecting

not intended to be |jm&iAgyahe et -beroraiieof "
groups, salt f&r pydléqméf-ﬁ,@%xa_

s Within,fhe ability of theékilled tisan. I1.
Preferred Conpounds Made t he SulNy-ect Proc ig The uﬂecgﬁfntion
relates to a proce conﬁri ing the fgllow n pjloces step:
) SR
N N
H

Dioxane Penem

h &

i -Dithi 1,4-
Cepham Piperazine Hexahydroazepiné 1,3-Dithiane

5 H
H
H N -© N 0O NYO
oG T (L O
NH2
- . - . i Thiolane
i i il Thymine Cytosine
i Thiomorpholine Uraci
Coumatrin

H
N\

@CNH ©:/\0 (Z] [Ss] UH

Buridazine
halan 1 .4-Oxathiane 1,4-Dithiane hexahydro-Pyridazin

2,3-Dihydro-1 H-Isoindole  Pht

NH
O U
S d o

1 2-Benzisothiazoline Benzylsultam
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125 OOR6 / wR3 organosilicon R \AXRO Ry N /\ RL HFornmula (A) RS OO
Rs/ ~~~R3IRT\ANRZR Formula (1) where Rl, R2, R3, R5, R6, R7, A X
and RO arwoag/MsiaBi ned in the Summary of the I nvention secthCUsabassss 14

WO 02/-18113 PCT/ USOL/ ~8536 Wth reference to Formula (n and Fornula (A),

t he description above indicates that in one enbodi nent (defined in sub-part

(A)), the nucleus of the final conpounds of Formula (n will include two
fused rings as depicted. Alternatively, the nucleus of the Forrmula (I)
conmpounds wi |l I, upon cyclization via the present process, include three

fused rings, asEEFecHdll 718" snaompassessboth hefgrocyslgalias)and hgteroaryh moistips a§ thase
enbodi ment§rRLR @AERdHeRGh.as Formula (B) and Formula (C), respectively,

.bel ow. In the above structures) RS is selected from hydrogen, alkyl, aryl,
cyano, a het er'$¥§€| isca rquhgjratey epprble &f lopstainingoa micyabgmprierablykif| iscy|living
aryl acyl , . ! y r i .acl ed
T S i R i T B A LA e Sl S A
mono- &r XOmdhal kyl ami no. More preferred R5 is selected form hydrogen,

i no, hyl , hyl , « A 1.na, .dineth 1no. Al kyl
am no, methy Thee}:\;anrrs’D io’eE;ﬁEQXLé}n”ér“,o S ?e%%s%lgﬂggt, aXci wﬁs??r??ﬂlerk *avea&lg s nﬁ{xrd art

portions of the Ies are 'prefera uns ed or substituted
wi th fl uorrecoghized heasibgy Gesta.gic Hawky's (Ridersed €hemtogH Dictionaryy tittbdak), Tiad o,

al kyl, ary a.heterocyclic ri am no, al kyl am nq,. aryl am no itro
Cyano. ol DRI b BREHE sefiaed Bimf Sl oo aeltva TRy e’ Saoacpndteat it
o:‘ kt Ihi o, | ah\lentiiaxu isflim”l)lhtﬁn@erdyttﬁﬂlﬂlfrﬂﬁyg., Tlaé kyﬂmh@@phﬂdmhér_, %safmlp]?masm%cgmydp,s,
al kyl acyl, arylacyl, and a ...an ryl. . esters and am des of carboxy.
Pr ef er'Ped S fqrmss&le-di v ‘W*%%?‘Hﬁ)’o‘%dg"e%‘,‘nelﬁla"lrﬁﬁs,a“nitro, Cl to about C4
al kyl am no, ClTHeQoppekids Gf til ik@Hdien aa¢ hide dn® oR Bk cHirhl Bt SAO rBRaf! ehey -
More preferred R6 iSs selected from hydrogen, fluoro, chloro, nmeth

3

. Tre ! . . yl,
net hyl ami Aoy sglecivelyyorepsrerrae opfiqal isomerpinplyding diasfergemaerag enanfipmer, Qierangtier,

portions L LL I t| r hinut ed
N th 11 ong, S oy b e R, ot T b o e S e

aryl, a heteegosopelsi er both epptieali ipmmers | ikgliding digstergpmpra rind cenapisdmers Af prag, (a

cyano,qzal : X Vs D : I t hi of
b 0. 81 kTt Bitire Sine? HeEppina YHhOHRkonh iy bl b lcbfhr Bkl

al kyl acyl ,of @ptitzhasdmersarincleding Hiasterdormery lané shantiomensd onsettesomérs,cthe aay . be
lkyl angtset R RedaRE melhoR NEBEHER oty sl Rropabogrigyl dnfMBltkes 01
napht hyl , & hdhesdditjon| iic is |ra@ghmd nigat osve optivgl \iMokder, Sincludingr ﬂiagera«bxﬁerrsam t WO

fused rings with 8-10 r.i ng atons, tq about. C4. al kylthjio, phenyl.thio,
bhonoxy aaguHoneE 8 desbistites Mg hares Sxratl AR es vy Be St obibis el dkboite

sel ecteed fah@Bhimitl B @ventidnl@ha, oné Rdcomiz, mikfueam® dis€loded it istblitlP Sbrtdruflaeld thag no,
met hyl anun i and, trifluoroacetoxy. Al kyl and arésltw%gw' ons of

o, di,nethyl anino. a
the R noitele® %S@mﬁwelf‘g'fl%z 1asferepmers, Bk RpRHOBTETSH Pt stqTpRiTamers Y e or

mor e f | uorgphdtof¥Bare disclosed and claimed as well.

An “organosilicon reagent” is any silicon-containing reagent that is commonly utilized in

silylation reactions, that is, reactions which substitute a hydrogen atom bound to a heteroatom
25  (e.g., -OH, =NH, -SH, etc.) with a silyl group, usually a trialkylsilyl group, including reactions of
a tautomer of a heteroatom system to form a silyl derivative (e.g., silyl emol ethers), thus forming
a silicon-heteroatom bond. Many such compounds are known in the art, as described in the
following articles: E. Plueddemann, “Silylating Agents”, in: Kirk-Othmer, 3d ed., Vol. 20,
“Encyclopedia of Chemical Technology” (1982); 1. Fleming, “Organic Silicon Chemistry”, in:
30 Vol 3, “Comprehensive Organic Chemistry” (D. Jones, editor, 1979); B. Cooper, “Silylation in
Organic Synthesis”, Proc. Biochem. 9 (1980); B. Cooper, “Silylation as a Protective Method in
Organic Synthesis”, Chem. Ind. 794 (1978); J. Rasmussen, “O-Silylated Enolates—Versatile
Intermediates for Organic Synthesis” 91 Synthesis (1977). Representative organosilicon reagents
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In the above structures, Ais Nor CR8, preferably CR8. R8 is selected
from hydrogen, alkyl, aryl, halo, a heterocyclic ring, am no, alkylam no,
aryl am novoakMsemg, nitro, cyano, aryloxy, 15 WO 02/ -t 81 PETAGHAAEBE L 18S36
esters of hydroxy, alkylthio, arylthio, esters of thio, alkylsulfonyl,
aryl sul fonyl, al kyl phosphonyl, aryl phosphonyl, al kyl acyl, arylacyl, and
aryl esters and am des of carboxy. Preferred R8 is sel ected form hydrogen,
hal o, about Cl-C4 al kyl, phenyl) about Cl-C4 al koxy, about Cl1-C4 al kylthi o,
and phenoxy. More preferred R$ is selected from hydrogen, fluoro, chloro,
met hoxy, dFeUlaf iy PIoFFIt (REPSRefliflisy, DHeftRytqt Himgitedy o, trimethylsilane, N.O-

trifluor Ormttmﬂe;hlsnisﬁylfae&miﬁle, et hyl N, oM @MeaRWilyBiidlublageiimidd, N the apgve
.structures, R is selected froma carbocyclic ring, a heterocyclic ring,

| ower al kpis(trimsthlsildiueeme, | ower hl-kyddheammethydigiRzaner11) wher S-methyiN-
sel ected ftx"ixﬂ&h*l%ﬁﬂ%x@[éetaﬁﬂc@ phenyl angdiRinyisiylifdd2iid)=) CRL2 WagleghRiigr 1 S
ovwer al kyl d Yrs NH, -O " and

-sel ected from and phenyl an el ected from - ,
_S-. Pbef auiflusiorethangsuifohaset tiat-utydimerhytchlorsitane, ety fimtegwlsklylimadadole.0

. M | I 1 . .
0 SRR S o O AR i,

2- met hyl - butyhiimetbgsityk y p trifbmnenetifSnydu)fomaye; | 0 &dritpityldipblergichilorgsdartei onertefutyi-he R
noi eti es ar referably .unsubstituted or. substitute i.th fluorg. .In. the
Tbove ot doRugerBBms e ¢ Bc B iR | EGy Mttt Riemllc) ¢
ring, al kyliftiltirémalinae-atljdnate| and Righbsylchistofdnd. s Ofethe Ghagolsf drgaokiyicbnogagentsCl - C4
al kyl,, d - al kylthiq .and. 1 henyl . r referred I S hydroge d

met hy'Phi d‘?ceé%?ln k‘?‘%‘@ %@%QQWM%VﬁéFta\?%i &@é%l%%{f@&lﬂ#%‘?ﬁflﬁ&}&%ﬁfﬁ@ﬁ?&a| OXY,
aryl oxy, aleitiyl-NanshetylyltrifiefatdiaaideRant S tesctuBAdipkbnl IcRIBIdSYME O81e NparBdiPisly

G -4 al koxy andﬁ)henoxy. Most _Freferred are hydrogen, nethoxy and et hoxy.
I n For mul &refesyed. Mqretham ppsqrganositienn reagentpay be gsedjp themeesprt peeessct ed from

C1-d 0 al kyl, & YphadHaRcABLREGAIML saltr R LELRAIED: FRINEE 2B InPh&dREleSE! ed
from al koxy and al kylthio having fromabout 1 to about 10 carbon atons,

phenoxy asarbpkdhyarew. oor My anippist ealt darmedo ahrsingt basic 4¢.6- sanimet adkylangne,

met hoxy, . o, . at hylthi h A . .
unsubétgi tEEaWyW%hpﬁggggg %n(? Q%n%%h%&%ugdgrpﬁ%c [ nu{s%%%?éié% {PA\%%&%?SHE& mul a
(1)) wher enanfecfc hepoampisinin of uble iovenyion vawe fzudtéadianian péthes stlhds qosyible natids

nucl eus, pref e Q made accaordi ng t nresen [ Qcess,.are
those 1 s epblerare oK 4, B RhoBl BON WaLelts PR bR AT © o
02/ - 18113 nfe€al/sblB0(shet8 8 6odium and potassium), alkaline earth metal salts (such as magnesium
CMe~HOVEHFFCO ~ HEFCF~ HFFCH~HOVe HEE ~ HEFOOCHR2~ HEFN~
PHONE HEFCCREC AN OB o, B Ao o, EFSE a ks GHegce Palide
FHOVE 86 F Celilf@ratds Hedvbddyl(telghdsphates, and the like. Clearly contemplated in such salts are

addition salts that may provide an optical center, where once there was none. For example,

a chiral tartrate salt may be prepared from the compounds of the invention, and this
definition includes such chiral salts. Salts contemplated are nontoxic in the amounts
administered to the patient-animal, mammal or human.

25 The compounds made by the present process may be sufficiently basic to form acid-
addition salts. The compounds are useful both in the free base form and the form of acid-addition
salts, and both forms are within the purview of the invention. The acid-addition salts are in some
cases a more convenient form for use. In practice, the use of the salt form inherently amounts to
the use of the base form of the active. Acids used to prepare acid-addition salts include

30 preferably those which produce, when combined with the free base, medicinally acceptable salts.
These salts have anions that are relatively innocuous to the animal organism, such as a mammal,
in medicinal doses of the salts so that the beneficial property inherent in the free base are not

vitiated by any side effects ascribable to the acid's anions.
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FHOVE HFFNEt HOVEe HFFCOVBEt HOMe HFFCMVe Et HOVEHFFCC Et HOVE HFFCFEt HOVE HFFCHEt HOVRH
FFCOCF3Et HOMBHFFCOCHF2 Et HOVeHFFNt - But HOMeHFF 17 WD 02/.18113

PCT/ USO1WOo®238118C| t-But HOW HF F CF t-But H Ow H F PQQSHHB8836H OV H
FFNFHOAPHFFI~-COBFHORPHFFI~-CMV FHOW HF F!~ CC F H

ok HFFI-CFFHORHFFf~-CHPHO®R HFFI~FCOCF3S FHOwW HFF
I~FCOCHF2 FHOWR HFFI~-FN~SM OB HFFCOMB ~SMe OV HF Fi Cw
~Sve OB HF F Cd ~SNEC]VEHFF18 V\DOZ/ 18113 PCT/USOl/ 1853G CF
~SI\/EOVEHFFi(13 F COCHF2 ~ SMe Owe
HFF NEt Swve Exgmpies pf @Pmeeede%nmaltﬂwhﬁe év&areeots}wteéée hygrpchjoridey g

SMe CEt H hdrobremide} hza{elo@ﬁts bhifatd b oEénsﬁM@e Qebtattl friffnofdabdrate, BhimbEcifdie, H F
F COCHR2 Ef SWe CFt HF F N t- But SMe Ot HF F CMe t-But SMe OEt H F F CC

t- But SMe fesngrate formateystearate, spccigote, nyzleate, malpnate. adippig: glufpgateptactats, promweeer

t-But She bg?}atth Eu‘gat@qgéﬁgnésul%tes%ﬂ%mdhﬁleﬁxlﬂmﬁe olitEesidnatk, éé(}lVB F
-SMe CEt HF'F 2/ 8113 PCT/ USUll 853G

5 sulfate, cyclohexanesulfamate, and the hke However other appropnate medicinally acceptable
salts within the scope of the invention are those derived from other mineral acids and organic
acids. The acid-addition salts of the basic compounds are prepared by several methods. For
example, the free base can be dissolved in an aqueous alcohol solution containing the appropriate
acid and the salt is isolated by evaporation of the solution. Alternatively, they may be prepared

10 by reacting the free base with an acid in an organic solvent so that the salt separates directly.
Where separation of the salt is difficult, it can be precipitated with a second organic solvent, or
can be obtained by concentration of the solution.

Although medicinally acceptable salts of the basic compounds are preferred, all acid-
addition salts are within the scope of the present invention. All acid-addition salts are useful as

15  sources of the free base form, even if the particular salt per se is desired only as an intermediate
product. For example, when the salt is formed only for purposes of purification or identification,
or when it is used as an intermediate in preparing a medicinally acceptable salt by ion exchange
procedures, these salts are clearly contemplated to be a part of this invention.

Such salts are well understood by the skilled artisan, and the skilled artisan is able to

20 prepare any number of salts given the knowledge in the art. Furthermore, it is recognized
that the skilled artisan may prefer one salt over another for reasons of solubility, stability,
formulation ease and the like. Determination and optimization of such salts is within the
purview of the skilled artisan's practice.

As used herein, a “quinolone derivative” includes prodrugs of a quinolone, or an active

25 drug made from a quinolone. Preferably, such derivatives include lactams (e.g., cephems,
carbacephems, penems, monolactams, etc.) covalently linked to the quinolone optionally via a
spacer. Such derivatives and methods to make and use them are apparent to the skilled artisan,
given the teachings of this specification.

“Spirocycle” is an alkyl or heteroalky! diradical substituent of alkyl or heteroalkyl

30  wherein said diradical substituent is attached geminally and wherein said diradical substituent
forms a ring, said ring containing 4 to 8 member atoms (carbon or heteroatom), preferably 5 or 6

member atoms.
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CClLFSMw Cet HF FI~FI CFF SMe CEt
COCF3 F SMe CBt HF F I~ F COCHF2 F SMe
COVB ~ HVOWe2MB23F F CVe ~ HOW NH2 F F CO ~ H Ove NH2 P/ @0148436 OVe NH2
FFCH~HOW N2 FF COCF3 ~HOwW NH2 F F COCHF2 ~ HOWwW NH2 F F N~ H
O N2 FFFCOMB~HOW N2 FFFCWw ~HOW N2 FF F 20 WO

02/.18113 PCT/USOL/-18536 CCI ~ HOW NH2 FFFI CF~HOWw NH2 FF F CH ~
HC]VENHZFFFCCIZF3~HC]VENH2FFPCCIZHF2~HC]VENH2FFFNEtHC]VE

NHZFFCOVBEtL—I "NH2FF NH2 F F | Bt HOw NH2 F F CF
Et H OV NH2 FF seg% lﬂaGQElPM% gog@/gcombmﬂew Risolute fe-gackpipinolepe)y ave

NH2 F F ClyRd b-sBldentte QY :NH? EecEJ Ci%n% 2Bl Tfﬂe% N,'Rra{%d Ehbist's Bi&lohhg\% NH2
FFCHt-Bat HOw N F F N N2 F F H Owe N F 1
F CMe F HOGREINER Phﬂmacelmce!@-a@emamowms psqd #ccorzlylg toifgjsgpyentigy jrplude
PCT/ USO1/ #3338 6hatlo E\oﬁn%ré\'u%h'fhé:biglogical activity of the quinolone (e.g., water, ethanol,

5 acetic acid, N,N-dimethylformamide and others known or readily determined by the skilled

HFFI FCHF SMe OBt HF F | '
CEt HFFI FN~HOW N2 FF

artisan).

While alkyl, heteroalkyl, cycloalkyl, and heterocycloalkyl groups may be substituted with
hydroxy, amino, and amido groups as stated above, the following are not envisioned in the
invention:

10 1. Enols (OH attached to a carbon bearing a double bond).

2. Amino groups attached to a carbon bearing a double bond (except for vinylogous

amides).

3. More than one hydroxy, amino, or amido attached to a single carbon (except where

two nitrogen atoms are attached to a single carbon atom and all three atoms are
15 member atoms within a heterocycloalkyl ring).

4. Hydroxy, amino, or amido attached to a carbon that also has a heteroatom attached to

it.

5. Hydroxy, amino, or amido attached to a carbon that also has a halogen attached to it.

The illustration of the use of specific protected forms and other derivatives of the
20 Formula 1 compounds in the present process are not intended to be limiting. The application

of other useful protecting groups, salt forms, etc. is within the ability of the skilled artisan.

1L Preferred Compounds Made By the Subject Process:

The subject invention relates to a process comprising the following process step:

R® o) 0
6
YIr U™
R’ \A 2
N R
I8
25 Formula (A) Formula (I)

where R', R%, R%, R%, RS, R, A, X and R’ are as defined in the Summary of the Invention section

above.
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FCHFHOVW N2 FF | COCF3 FHOVe N2 FF I~ F COCHF2 F H OVe NH2 F F |
N~HOM® M FFCOMB~HOW M FFCOMB ~HOM MFFCI ~HOR M FF
CF ~ H OWONRMAIF CH ~ H OVe Me F F COCF3 ~ H OVe Me F F QOIARD1M8336 OVe Me
FFN~HO® M FFFCOMB~HOWMFFFCVM~HO®MFFFCI ~H
O MM FFFCF~H. O M FFF 22 WO 02/8113 PCT/US01/-t8536 CH ~ H
Ot MM FFFOOXCF3 ~HOW M FFt FOOCH2 ~HOW M FFFNE HOR M

F
FFCC]VBEtHC]VEI\/EFFCJVEEtHC]VEI\/EFFCC] Et HOM M F F CF Et H
ve

Owve F COCHF2 Et H ove M FF
N t- But ‘ﬁ\%’“ f—equerewéo For@e} Cﬁ%’?‘/& lﬁ%@@gﬁe%@w abmvef Ifptespthat ipne; _ gyt

H Ove EmEocﬁ'ﬂeﬂt‘(Béﬂneh" oMb 19@( @)F thé Eudéu% tﬂ\’feflrﬁl Eoth ouﬁ@\@f Forlﬂug\(?) Wi F F
IJ~CVve FHOWB M FFI~FCCL HOvw M I~ P MFFI~P

23 W0 o#rludgtwa fied ringpay qug oNtfrmWéWhR/@“Flews qfihfFFwaiaa(Ircwmvedﬂve F
Fl- mﬁ%l,ﬁlp’éﬁ %IZME)H Rid thke preﬁent process, include three fused rings, as defined in sub-parts
' 5 (B) and (C). These alternative embodiments are depicted as Formula (B) and Formula (C),
respectively, below.
In the above structures, R’ is selected from hydrogen, alkyl, aryl, cyano, a heterocyclic ring,
amino, alkylamino, arylamino, alkylacyl, arylacyl, and aryl esters and amides of carboxy. Preferred

R’ is selected from hydrogen, C1 to about Cyq alkyl, phenyl, amino and Cj to about C4 mono- or

10 dialkylamino. More preferred R’ is selected form hydrogen, amino, methyl, ethyl, methylamino and
dimethylamino. Alkyl and aryl portions of the R’ moieties are preferably unsubstituted or
substituted with fluoro.

In the above structures, RS is selected from hydrogen, halo, alkyl, aryl, a heterocyclic ring,
amino, alkylamino, arylamino, nitro, cyano, alkoxy, aryloxy, esters of hydroxy, alkylthio, arylthio,

15  esters of thio, alkylsulfonyl, arylsulfonyl, alkylphosphonyl, arylphosphonyl, alkylacyl, arylacyl, and
alkyl and aryl esters and amides of carboxy. Preferred R is selected from hydrogen, halo, nitro, C

to about C4 alkylamino, Cq to about C4 alkoxy, and Cj to about C4 esters of hydroxy. More

preferred R® is selected from hydrogen, fluoro, chloro, methyl, methylamino, dimethylamino, nitro,
methoxy and acetoxy. Alkyl and aryl portions of the R® moieties are preferably unsubstituted or
20  substituted with fluoro.

In the above structures, R is selected from hydrogen, alkyl, aryl, a heterocyclic ring, amino,
alkylamino, arylamino, halo, nitro, cyano, alkoxy, aryloxy, esters of hydroxy, alkylthio, arylthio,
esters of thio, alkylsulfonyl, arylsulfonyl, alkylphosphonyl, arylphosphonyl, alkylacyl, arylacyl, and
alkyl and aryl esters and amides of carboxy. Preferred R’ is selected from hydrogen, halo, nitro, C1

25  to about C4 alkyl, unsubstituted amino, Cy to about C4 mono- or di-alkylamino, phenyl, naphthyl, a
heterocyclic ring having one ring with 5 or 6 ring atoms or two fused rings with §-10 ring atoms, C

to about C,4 alkylthio, phenylthio, phenoxy and C; to about Cy4 esters of hydroxy. More preferred

R’ is selected from hydrogen, fluoro, chloro, bromo, nitro, unsubstituted amino, methylamino,
dimethylamino and trifluoroacetoxy. Alkyl and aryl portions of the R’ moieties are preferably

30  unsubstituted or substituted with one or more fluoro atoms.
In the above structures, A is N or C-R®, preferably C-R®. R® is selected from hydrogen,

alkyl, aryl, halo, a heterocyclic ring, amino, alkylamino, arylamino, alkoxy, nitro, cyano, aryloxy,

15



SMe OBt HHF COMB ~ SMe OBt HHF Cv ~ SMe OBt HHF CO ~ SMe CEt H
CF~Sw OBt HHF CH~ SMe CBEt HH F COCF3 ~ SMe CBt H H F COCHF2 ~

OEt HWPI0R/48113 SMe CEt HH F F COMB ~ SMe OBt H H F F @E/6S05N8530Et H H
cd ~SMw OBt HHF FCF~Sw OBt HHF FCH~ SM CBt HH F F COCF3 ~
SMe ~ OBt ~H~H~F 24 W 02L18113 PCTI US01/-18S36 COCHF2 ~ SMe Okt
FFNE S CEt HHF COB Et SMe O&t HH F Cve Et SMe OBt HH F CC

SMe Okt HHFCFEt SI\/ECEt HHFCHE SMv OBt HH F COCF3 Et SMe OEt H

F COCHF2 Et HHF N ut t HHF Cw t t S Cet HH
Ca t-But SHRES %%3 fHXIH aEytifio, 2 innoswéerbé %E‘? aliplspfonyl, e@flsuéﬁ%ayloﬁwtbfﬂpmspfr@nw F
SMe OEt Ham@ogﬁhoﬁylgaéﬁa@l, acgfhnd'brlji eFtel's a@h’ﬁnfde§M3ca%xy Hp}éfe%eh R'R s@@{ef
SMe CEt HH I F CF SMe F SMe OFEt |~ 25
02/ -18113 fm@rhxsl%e&/ha!m@bmt@m@ qﬂqé»l\xéw tathWFCuﬁlmxxz@eﬂnzclﬁczs%ylm aplH F

N2 H F PR B PRI ROBE 1 DROBBer ot SNt REBTY fidids

~ H Ove NitizfludrémdshoxyHnédva thi;1di-ndFtriflubrotieitiplthio Hndth, duiya, dylclprEpﬁM?d phellylOVE
NH2 H F F Cd

I'I'I'I'Ig'l'll

IMIFPTOIZ

In I&le%veNsHt%uclt_lllré, El is selected from a carbocyclic ring, a heterocyclic ring, lower
alkyl, lower alkene, lower alkyne, and -CH(R™)(R'') where R™ is selected from lower alkyl and
phenyl and R" is -CH,Y(O=)CR'> where R'? is selected from lower alkyl and phenyl and Y is
selected from -NH-, -O- and -S-. Preferred R' is selected from C1-C4 alkyl, C;-C¢ cycloalkyl and

10  aryl. More preferred R' is selected from cyclopropyl, ethyl, 2,4-difluorophenyl, 2-methyl-1-
acetoxypropane, 2-methyl-1-thioacetoxypropane. Akyl, cycloalkyl and aryl portions of the R'
moieties are preferably unsubstituted or substituted with fluoro.

In the above structures, R* is selected from hydrogen, alkyl, aryl, a heterocyclic ring,
alkylthio and arylthio. Preferred R? is selected from hydrogen, C1-Cy alkyl, C|-C4 alkylthio and

15  phenyl. More preferred R* is hydrogen and methylthio.
In the above structures, R’ is selected from hydrogen, alkoxy, aryloxy, alkyl and aryl.
Preferred R’ is selected from hydrogen, about C1-C4 alkoxy and phenoxy. Most preferred are

hydrogen, methoxy and ethoxy.
In Formula (A), X is selected from -O- and -S- and R’ is selected from C;-Cyp alkyl, aryl
20  and heteroaryl. Preferred XR® moieties are selected from alkoxy and alkylthio having from about
1 to about 10 carbon atoms, phenlaxy and phenylthio. More preferred XR® moieties are selected
from methoxy, ethoxy, methylthio, ethylthio, phenoxy and phenylthio, all unsubstituted.
With respect to compounds defined in sub-part (A) of Formula (I), where the compounds
include only two fused rings as the compound’s nucleus, preferred compounds made according to

25  the present process are those listed in Table L.

Table I
A R! R? R’ RS R® R’
N A H OMe H F F
COMe A H OMe H F F
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CF~HOL NH2ZHFFCH~HOW N2 HF F COCF3 ~ HOw NH2 HF i F COCHFZ
~HOW NH2 HF F 26 WO 02/t8113 PCT/USO LI 8S3G N Et H OV NH2 H F COvVB
Et H OvewbB2k1E3CVe Et HOW NH2 HF CO Et H Ove NH2 H PCCRUSEI/48330OMe NH2
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COMe H OMe NH2 F Br

CMe H OMe NH2 F Br

CCl H OMe NH2 F Br

CH H OMe NH2 F Br

COCF3 H OMe NH2 F Br

COCHFPF2 H OMe NH2 F Br

N A/F H OMe NH2 F Br

COMe A/ H OMe NH2 F Br
F

CMe H OMe NH2 F Br

A
A
A
A
N B B R
A
A
A
A

F
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in Table B. Table B A RBRSRsR L ICHOEtHFCl |I-N S\ /CHOEtHCIF ~Is -

| CFOEt HFCI | CHOEt NHzFF- N SCFOEt NHzFF | -N S WO 02/ 8113 PCT/ USOLLI 853G
CHOEt HFF¥ bl/481n CHOEt HCLF N- NCFOEt HFF N_NCHOEt NHSFF- N NCF@ErNiSa #8536
N_NCHCEt HFF - NJCHCEt HCl F - NCFCEt HFF - NCHOEt NHZFF - NJCFOEt NHZFF - NCH | OEt HFF
NCHCEt HCl F 82 WO 02/-t8113 PCT/ US01/. 18536 CFOEt HFF - NCHOEt NHz FF-

NCFOEt NHZFF- NCHOEt HFF - NCHOEt HCl F - NCFOEt HFF - NCHOEt NHz FF

CCl A/ H OMe NH2 F Br

CF H OMe NH2 F Br

CH H OMe NH2 F Br

A
A

COCF3 A/ H OMe NH2 F Br
A

COCHF2 . H OMe NH2 F Br
N Et H OMe NH2 F Br
COMe Et H OMe NH2 F Br
CMe Et H OMe NH2 F Br
CCl Et H OMe NH2 F Br
CF Et H OMe NH2 F Br
CH Et H OMe NH2 F Br
COCF3 Et H OMe NH2 F Br
COCHF2 Et H OMe NH2 F Br
N t-But H OMe NH2 F Br
COMe t-But . H OMe NH2 F Br
CMe t-But H OMe NH2 F Br
CCl t-But H OMe NH2 F Br
CF t-But H OMe NH2 F Br
CH t-But H OMe NH2 F Br
COCF3 t-But H OMe NH2 F Br
COCHF2 t-But H OMe NH2 F Br
H F Br

N : ) OMe NH2
COMe : ] H OMe NH2 F Br

CMe . H OMe NH2 F Br
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- NCFOEt NHZFF -N Wth regard to Fornula (C) RS OO3 ANRZyYy R Formula (C
R6 and R of Formula (1) join to formring Q which is a 5- or 6-nenbered
car bocyclwo oous133 het erocyclic ring. Preferred conpounds offCHArSOLMES3¢ C) nade
according to the present process are described in Table C. Table C 83 WO
02/ 8113 PCTI USQO LI 8S36 AR RZR3BRSQCOMBEt HOEtH CN'/ N~I 1Cve w PHOEtMe N | N
HCO ~HOEt Me~N~ =~N h! CF~ PHOEt HCH It-But HOEtH I N HCOCF3Et HOEt HI
COCHF2~HCEt H/AN~ N 111 . Process Cbndltlons The above subject invention

process st gp—ttti-ges ereret—tH ; agent,
which is djf.438 aq pr 688&s [st &2 tHe ar [rat®® of the
organosi |l i gon reag§g I.e., 5 |compound of For S
preferably fron1abq t 12:1, |nore prﬁferably t 1.1
to about 4: Lt wi od_that ese prodess-—condi-tions dre
merely preflerr€d rdnge 0s$M¥t e |t o NFE% Hot h H owe her
‘ol ar rati s and stfil endfit fromthe inventive pgrocess.
CH : . H OMe NH2 F Br
F
COCF3 : . H OMe NH2 F Br
F
COCHF2 : ] H OMe NH2 F Br
N A H OMe Me F Br
COMe A H OMe Me F Br
CMe A H OMe Me F Br
CCl A H OMe Me F Br
CF A H OMe Me F Br
CH A H OMe Me F Br
COCF3 A H OMe Me F Br
COCHF2 A H OMe Me F Br
N A/F H OMe Me F Br
COMe A/ H OMe Me F Br
F
CMe A/F H OMe Me F Br
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the residue is diluted with ethyl acetate, washed with water and bri ne,
dried over anhydrous sodium sul fate and concentrated under reduced pressure
to furni shopz/egiugt 4. Step d: Product 4 is dissolved i n amayirsowssssc
acetonitrile ( 150 nL). N,OS5 bis(trinmethylsilyl)acetamde (115 g) is
added. The solution is stirred at roomtenperature for 0.5 h and heated to
reflux. Heating is continued until the reaction is conplete. The reaction
extracted

m xture is concentrated to an oily residue,

poured into water,

with ethyl aa=t-Re—sol=yeRt—teu FB-eg—t-0—=Eti waxanpl e 2
Et hyl - 1- cy¢l od¥Bpyl(- 1 | hydr5[7 8- dOM& haxy- “Meox( qui ®ol i le- 3BEar oxyl at e
10 is 10 prepared ty rogess simflar to that of Hxanple X from
comerci al lly avai | gbl el 2, 3,{4-t ri netlthoxy benzoic acild 6. 0 4 ~OFt M0 ~ OMe
NH OMe 9 $tep c OlO ~OFt MeQ OMe N~ QMe alStep d O Step bll ~A MO ~ OVe
OVve 7 Exampl e GHO t . M0 ~EN OfeSt gp aMe ~QH MED ~ {OVeBOWE [|6
Et hyl -1 -cygl opropyl]-1 di Rydr o- 8- ret hoxy- 1- ni t r o- 4- oxoqui rjol i ne- 3-car boxyl
ate 16 is 15 prepaned py a|process|simlar |to that |of Exangle 1 frgm
4-nitro-3, 4-di net hoxy benzgic acid}12. The|4-nitro-3.4-di mgt hoxy benzoic
acid is pr{ip@OﬂBfrom 1.agcor @i ng [t oOMe erat uvle procedl‘ureq. (Bee, le.g., J.
Org. Chem |42, (6) |10 1070 (1977) and J. (Heterocyclic, Chgm stry §3, 1171
(1996).) 8% WO 02/ .t8B113|0 00 O0O|~ 1 ~I gt S~ \ |l | oEt (02N OW'|N- OZN
OVe NH OMVe [~ OMe )
COCHF2 : . H OMe Me F Br
N A SMe OEt H H Br
COMe A SMe OEt H H Br
CMe A SMe OEt H H Br
Ccl A SMe OEt H H Br
CF A SMe OEt H H Br
CH A SMe OEt H H Br
COCF3 A SMe OEt H H Br
COCHF2 A SMe OEt H H Br
H B
N A/F SMe OEt H r
COMe A/ SMe OEt H H Br
CMe A/ SMe OEt H H Br
CCl1 A/ SMe OEt H H Br
CF A/F SMe OFt H H Br
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~a Step b OOi | ~CI Step a ~ OCHI 02N Owe 02N ~ O Ow Ow 13 12_
PCT/USOL/-t18536 OO _Step di I | oEt ON~ NJ Ow 1Si O_ ~1 _Hs ~ OAc
OVe Exanpve oz4Eubyl - 1- et hyl - 1, 4- di hydr o- 8- net hoxy- 8- br onp PEITAH0DHES36
carboxylate 21 is prepared by a process simlar to that of Exanple 1 from
4- br ono- 3, 4- di met hoxy benzoic acid 17. The 4-bronp5 2, 3-di met hoxy benzoic
acid is prepared according to a literature nmethod. (See e.g., J. Og. Chem

42(6), 1068-70 (1977).) 0 0 0O O Step d "Cet ~\ "~ | ~Oet Br Ov NH Br ~ ~N~
Oove ~ Owe OO0 Vt—T1t i \ Ow Br
~ OV OMVe oM L LFExarrp‘?igGS: P GF: H r
Et hyl - 1- cycl opr opyl - 1 4- di_hydr o- 8- fret hoxy- [/- f | uor ofjui nol ong car boxy! ate 27
I s prepar QOCE¥y |k prlocesp s$Mel aJ t OEt haf ofHExarpl eH1 f[omBr
4-f| uoro- et hoxy 2- hy| t hi o bepzoic ac|{d 23 or
4-f | uoro- oxTJenL TCagll O 62apd e[ St g begzor ¢t ac ds fr e
‘prepared ffrom z{_ﬂ?l mthoﬁ%benzo?gﬂac d Zg by aoﬁgocedur?rsi mlar to
t hat discljgsed in iterature, [See e, L], US Phtent Nol 5. 334)(1753,
which is i { ed Hiere| n $MerefereBce.) 87TH WO 02H811 O ~CFt F ~
SMe NOwe p—ol- O——C—E—=SMa-—hb 2 p—6——41==0Et—H| ~ SMe NH
Ove 26 O | OFtF |\ Seove OB -t P~ O r\kﬁve i 4Bt eplb 23
PCT/ USO11. T85O 1O SI®/P o ~ $Me TOEE S H H Br
CCl Et SMe OEt H H Br
CF Et SMe OEt H H Br
CH Et SMe OEt H H Br
COCF3 Et SMe OEt H H Br
COCHF2 Et SMe OEt H H Br
N t-But SMe OEt H H Br
CMe t-But SMe OEt H H Br
CCl t-But SMe OEt H H Br
CF t-But SMe OEt H H Br
CH t-But SMe OEt H H Br
N : . SMe OEt H H Br
COMe . SMe OEt H H Br
CMe : . SMe OEt H H Br
F
CCl : . SMe OFEt H H Br
£
CF : ¢ SMe OEt H H Br
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F~NOB O ' OHs FOW 22 OO Stepc i | f ~oEt F~ OV NH OWw o w Step a
F~Ovk OB !'i~OOStepd_ ~I ~'"oOEt F~NO® oOoi ~~OHF\ O 0 OH F ~
Ove Ove woRaopswe3i6 5 10 PCT/US01/48536

Et hyl -1, 4-di hydr o- 1- (4-fl uor ophenyl ) -8-fl uoro-7-pi peridi nyl -1, 4-di hydro-4-o0
x0-3-quiruline carboxylic acid 32 is prepared by a process simlar to that
of Exanple 1 from 3-fl uoro-2-nethoxy4-pi peridinyl benzoic acid 28. The
starting material 28 is prepared from2,3,4-trifluorobenzoic acid by

sequenti al W%ﬁﬁ%% xy and
pi peri di nyl| gr®dps |by rdcedMe di miPBr tlo tHht rlepofted in Bfterfature.
(See e.g., [Tetrahedro ettlers 37 (|36) 643%442 (1996).) 88 WO (2l -L8113

OO0l ~ ~Oft GN ~ Qwve Fl|3a Stepfpb O' ~|l '"ci GN~Ov HOOSty \ | ~
~CEt OGN NHF 31 OQF Stap a ~ offf GN ~ ( E Exanple 7 BCT/USQN/|F 48536 O
O Step d i [I COG : ] SMe OEt H H Br
1
COCHF2 . SMe OEt H H Br

N A H OMe NH2 H Br
COMe A H OMe NH2 H Br
CMe A H OMe NH2 H Br
CCl A H OMe NH2 H Br
CF A H OMe NH?2 H Br
CH A H OMe NH2 H Br
COCF3 A H OMe NH2 H Br
COCHF2 A H OMe NH2 H Br
N A/F H OMe NH2 H Br
COMe A/ H OMe NH2 H Br
F
CMe A/F H OMe NH2 H Br
CCl A/ H OMe NH2 H Br
F
CF A/F H OMe NH2 H Br
CH A/ H OMe NH2 H Br
COCF3 A/ H OMe NH2 H Br

n
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N\ JNGF. | F

Et hyl - 1-cycl opropyl - 7-i soi ndol i ne-5-yl) - 8- net hoxy- 1, 4- di hydr o- 4- oxoqui nol i n
e-3 5 canboxymsuz 30 is prepared by a process simlar to BCaSH/EES3&Exanpl e
1 fromthe corresponding acrylate derivative 29. This acryl ate derivative

29 is prepared by nethods depicted in the literature.
Application No WD 97/29102.) o O ~Cet Ove NH "N |

(See
M ~e

e.g.,

PCT
Oo Step d \

48

~0Et ~N "N |1 ~ Owe Exanple 8 Ethy
2- chl or o- 3 ate=57F2=drhygro——ox% ' ' car boxy-
late 10 33i§9 Bhar e EfampPE 1lfromits
cyclizatiol precur g - chl qr obenzotfhi azol e
34 with et IYT-% e resence
of sodi um fpy ( N~/ JQZN ~ \ JOEt OzN
| ~ 1 Okt /COMe~11 /EHN $ HC \ |/ ERanuljes 9-11
-15 Cycl i zaftonpregursprs—3+—40—and—=43—ard cot CIICIIE}II et hyl
2- met hoxy-4 c ro4{5-fl"uorg benzoyljac Mete 35 h japproprijate T m o et hers
36, 39 and{42,caiespectEvel . The cycl oaat i an Nsgcanri egr outl aspgesdri bed in
Example 1 prducq_%EAL.a-nd_AA,_ lvel v 8d W0 04/ 8113
PCT/ USOL/ ~$536C10 0|0 CEoet [F 1 B- ~{oEPMsteg dNE2 { | 8et N a B ~¢N C ~ N
36 ~Et O OfN; DOREC 1T F H - 1 T80 e 1 |- T 5ot (O By - v ~ C
Pon ol %5 &~ B il -0 olo Cst =1 1 |~ ot love =2 @I (N O
~ N H 44 4% B3l ¢ 12Et H OMe NH2 H Br
COCHF2 Et H OMe NH2 H Br
N t-But H OMe NH2 H Br
COMe t-But H OMe NH2 H Br
CMe t-But H OMe NH2 H Br
Ccl t-But H OMe NH2 H Br
CF t-But H OMe NH2 H Br
CH t-But H OMe NH2 H Br
COCF3 t-But H OMe NH2 H Br
COCHF2 t-But H OMe NH2 H Br
N : . H OMe NH2 H Br
COMe : . H OMe NH2 H Br
CMe : . H OMe NH2 H Br
CCl1 i . H OMe NH2 H Br
CF : . H OMe NH2 H Br



5 Et hyl

1, 4-di hydr o- 4- oxo-6-vitro-7-chl oro- 1H benz[ d] i m dazol o[ 2, 3- a] qui nol i ne- 3car
boxyl at e V60 02/¢81p3 epared form cycli zati on precursor 49 as ®ETASObess36 n St ep
d of Exanple 1. The cyclization precursor 49 is prepared form

2- met hoxy- 4-chl oro-5-ni trobenzoic acid 45 as shown bel ow using sim|lar
procedures reported in literature. (See e.g., J. Med. Chem 36 (11)

1580- 1596 (1993). ) OOOzN ~ ~ Omt CI | ~ HN NH Ovw _ H2NN~ H2N 4% O O 02N
~ g PP, SH-=-C ~
(-)-9, 10-Dff | uoro-2, hyqlro 3(S) {nmet hyl - 1- oxo- 7H{pyri do[

1,2,3-de]-1, 4- benZ(bx-a ne-4 carboxylic acid 56 is grepared |from (+)[- Et hyl

2- (2-met hoja-3,4. 54t riflucdobenzoyll)-3.1(140 wolo2/ t8143 PCT/UYO LI 8~3G
acet oxyprom- §@§F3yl) o] dcryFat e [540Me f i|r sNHRoi dg SHep d asBrn Hxanpl e
1, followe 14 Ethyl @ster of |oxolini¢ acid 63 is prefdared by
a process §imlar o that of Exanplije 1 from 10 15 ffefluxing the requlting

o
<
o1
E,”

reaction mixture with a 10%aq KO solutign. o O ¢ OF | 4 Yl OFt |gtep F I
~ 1 CEt " HGOGHE ( 1 NHAcQ ~Obc 55 SH3 C|. HBEt 4 F Br\ (¢~ ~. --F
THF/ H~- F 1 |~ | OHHKF ~ N OJOF "CH|F ~ O |F ~1 The

~Ove F Acf) 53 0 0O
cyclizatiof precur%‘
chloride 5§ as_shoy
Het erocycl s 4N ( 1

[ § prepar éd from 2- net hoxy- 3, 4, 5-ttri fl uor gbenzoyl
usilng litendature procedures. (See B g.,  in
13741458 1997 DMe Me H Br

v

A%t

O
z@?
M

S

COMe A H OMe Me H Br
CMe A H OMe Me H Br
ccl A H OMe Me H Br
CF A H OMe Me H Br
CH A H OMe Me H Br
COCF3 A H OMe Me H Br
COCHF2 A H OMe Me H Br
N A/F H OMe Me H Br
COMe A/ H OMe Me H Br

F
CMe A/F H OMe Me H Br
CCl1 A/ H OMe Me H Br

F
: CF A/F H OMe Me H Br
CH A/ H OMe Me H Br

F
COCF3 A/ H OMe Me H Br

b
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2- met hoxy- 4, 5- (et hyl enedi oxy) benzoic acid 57 as shown below. In Step c,
ethylam ne is used instead of cyclopropylamne. 0 O /o off Step a o ci
Step b o wOOEMS1I®» < ~ OCH3 ~ 'O OCH3 ~ ~O OC ~N~ 57 $8 COCHETruUS0OQ®436 0 cooEt
StepdJ ON OCH3 J 61 Exanule 15: 91 Step ¢ 0 cooEt O OC~N~H o~H3 J WO
02/.18113 PCT/ US01/ ~8S3G

Et hyl - 1- cycl opropyl - 1, 4- di hydr o- 8- net hoxy- 7- f | uor oqui nol one car boxyl ate 66
i's prepared by a process simlar to that of Exanple 1 from

50

4-fl uoro-3 2 |J|lc1|_y: = e T TreeE— g ——11 Ferrome—acra—62 |1 S
pr epar ed fﬂ}@ yor ok 3- néfth béenng adi d 98 1 by a océdur Tsiilar to
that disclgsed in lfiteraturfie. (See] e.qg., WS Patent] No. 5,334, 753,|] which
-i's incorpofjategf > feregpn by referencegmd 01@30 OEg Stgp cgy | j~~CEt
St~i | ° t E\ $Ph N ~{F SPh N E ~ NIlQve =~ Q¥ ~ Qe l~4 Steplb 0 0 O
Cl ~ Step @ iCQM ~ Bt| QoH H ~ $PhOMs  $Ph Meove OVBI OVH 92Br
v02/-18113 CtE SO =836V X ) OCEsS f[OT 1aglki Mg a
conmpound havi ng a $truc ur¢ accordi ng to F rrri}rlail);or arl opti calll i somer,
di ast ereomgr @cClenanti Boer |t heleof,| oOMe phar ndeeut|i calH y- g cceBtabIHe salt,
hydr ate, of—biohydielyzabl-e—est-er—ram-de—of—ti-de—tthereoi— / w R3
R~-\A Rz | R(EFn thhe pEbce<s c@n‘pri Si ﬁ’adcrecﬁcthﬁ one o norle oB{;ancsi l'icon
reagents 3 COMPOUAQ haVvi ngr a qtrw b agyer difng §p Fqrmu ): RS O
OR- ~ 1IR3 R~ VA X N _ R~/ ' ith regdrd to Fdrmul a
(1) and Fof mPOLFBA): (B) (|1 )HA i{ NOMeC4R8MwheeR$Iis sel Boted from
hydr ogen, 3t ottt —C—+5—atyts ahgteropyette—tng;{ am no,
C 1l to aboit %fil kyF%m no, Eyle We 1 tlg abqut 15 |al k8ky, [nitro,
cyano, aryloxyn estergggd Mhydrexy, apoUlelD |al Ky t Nijo, gf Y ghi o,
aryloxy, egters of [thio Cl to abol (‘1'—3 allkyl sul fgnyl , aryl sul QD?J| , Clto
about C15 Ik(}M@hmpthyﬂ arprhosph@Mﬂ C Meo aboul C 15 aBkyl geyl ,
aryI acyl ) rreh Calyi UDTEIS ot ﬁli des bM cat UU?M& H Br

CF t-But H OMe Me H Br

CH t-But H OMe Me H Br

N [15/,, H OMe Me H Br

COMe : . H OMe Me H Br

CMe : . H OMe Me H Br

CCl : ; H OMe Me H Br

F
CF : ; H OMe Me H Br
CH : . H OMe Me H Br




<

(2) R
het er ocycl
nitro,

al kyl sul f on
aryl phospho
al kyl
PCT/ USQL/ -
al kyl, aryl
aryl am no,

aryl sul fon

and aryl

c ring,

yl, aryl

nyl ,

t

nitro
aryl

0, aryl{
Cl t

is selected from hydrogen,

ani no,

aryl t

sul f onyl ,

Cl to about C15 al kyl acyl,
esters and am des of carboxy; 93
—R6—-5—celociod-

o s |
| ﬁ, q;:af
hi ol est

.15 al kyl thi

about

cyen02/48i13t 0 about C15 al koxy,
about C 15 al kylt hi o,

hi o,

ridy,
koxy, ar
ers of t

15 al kyl

gni e C

yl oxy,
hio, C
phospho

Cl to about C15 al kyl,
Cl to about C15 al kyl am no,
aryl oxy,
esters of thio,
C 1 to about C 15 al kyl phosphonyl
and Cl to about Ci15
WO 02/.18113
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PCTI USOL1. 18536 (B) the organosilicon reagent and the conpound of Formul a
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a] ca %35; FU np| vgkf [ Uje_ZTlI gb\UU] ca]calU]c aJcaU c aJcaUc a]calUc a]calc
aljcalcaUc alJcalc aUc a]calcalUca]calUc a]lcalc a]cal calca]ca]calc

a] ca% =?W@ 92484y pkfa[ Vj e_ZTlI gb\ UU] cal] ¢ a] ca]c a] cal] c apcalyso1/48536

aJcalU] cal ca]lcalJcaUc aJcaU c alJcaU c aJcaUc alJcaUc alJcaUc a]calc
aljcalc aUc a]JcaU ca35HIN fr(*@W_I{ztoid*"YSje ZTlgU c a]JcaUc a]calc
aljcalUlc alJcaU caUca]lcaU c alJcaUc alJcalUc aJjcaU c alJcaUc a]calc

aJcal] cal] ca]calUc a]JcaU c aJcaU c a&MO+DF! }wrl ga\We ZTI gU] c

COCF3 A/ SMe OEt H Cl Br
COCHF2 A/F SMe OEt H Cl Br
N Et SMe OEt H Cl Br
COMe Et SMe OEt H Cl Br
CMe Et SMe OEt H Cl Br
CCl1 Et SMe OEt H Cl Br
CF Et SMe OFt H Cl Br
CH Et SMe OFt H Cl Br
COCF3 Et SMe OEt H Cl Br
COCHF2 Et SMe OEt H cl Br
N t-But SMe OEt H Cl Br
CMe t-But SMe OEt H Cl Br
CCl t-But SMe OFEt H Cl Br
CMe Et H OMe H F NO2
ccl Et H OMe H F NO2
CF Et H OMe H F NO2
CH Et H OMe H F NO2
COCF3 Et H OMe H F NO2
COCHF2 Et H OMe H F NO2
N t-But H OMe H F NO2
CMe t-But H OMe H F NO2
CCl t-But H OMe H F NO2
CF t-But H OMe H F NO2
CH t-But H OMe H F NO2
N @/ H OMe H F NO2
COMe @ H OMe H F NO2
;
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]c alJcalUlc a]cal ca]calca]lcalcaUc aJcaUc alJcaU c aJcaUc a]Jca]c
alJcaUlcaU calcalcalUc ajcaUc alJcaUc aJcalc
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aJcalc a!"#pv')?Azuoi d*YSI gU] c a]caUc a]calU]cal]ca]calcalc aUc a]Jca]c
aUc alJcaljc aUc aJcalc aUc alJcalc aUc alJcalc aUc aJcalc

CMe Z ] H OMe H F NO2
cal : . H OMe H F NO2
CF : } H OMe H F NO2

F
CH : ] H OMe H F NO2
COCF3 ; ) H OMe H F NO2
COCHF2 : ] H OMe H F NO2
N A SMe OFt H F NO2
COMe A SMe OFEt H F NO2
CMe A SMe OFt H F NO2
CCl A SMe OEt H F NO2
CF A SMe OFEt H F NO2
CH A SMe OFEt H F NO2
COCF3 A SMe OFt H F NO2
COCHF2 A SMe OEt H F NO2
N A/ SMe Ot H F NO2
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aUlc ajcaljc aUc aJca AWno{|}~ytojd_ZTlgUU]c alJca]lc aU c aJca]ca]calc alUc
aljcaljc aUc aJcaljc aUc aJcalc aUc aJcalc aU c a]ca]calca]ca]calc

a] caUl c ayoathsiia]ca !.=)+VX567ytoid YTIgU c aUc a]ca]c @drawsajespe al] c
aJjcalc aUc alcaUcaUca]calcalUc a]calca]lcalUc alJcalUc a]ca]calc
aJcalcaUl calcalcalj]c a 7MNO gh} ~"/>~ysni c"YSl gU] ¢ a] ca] caU] ca] ca] cal]c
aljcaljcaUc alJcalc aJcaU cal]calcalcalc aUc a]Jcalc

COMe A/ SMe OFt H F NO2

F
CMe A/F SMe OFEt H F NO2
Ccl A/ SMe OEt H F NO2
CF A/F SMe OFEt H F NO2
CH A/ SMe OEt H F NO2

F
COCF3 A/F SMe OEt H F NO2
COCHF2 A/ SMe OEt H F NO2

F
N Et SMe OEt H F NO2
COMe Et SMe OEt H F NO2
CMe Et SMe OEt H F NO2
Ccd Et SMe OEt H F NO2
CF Et SMe OEt H F NO2
CH Et SMe OEt H F NO2
COCF3 Et SMe OEt H F NO2
COCHEF2 Et SMe OEt H F NO2
N t-But SMe OEt H F NO2
CMe t-But SMe OEt H F NO2
CCl t-But SMe OEt H F NO2
CF t-But SMe OEt H F NO2
CH t-But SMe OEt H F NO2
N : . SMe OFt H F NO2
COMe : . SMe OFEt H F NO2
CMe : . SMe QFEt H F NO2
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+, - CDEZ[ \ gr s) BD\ *vzt 0i d*YTI gU] ca] calU] ¢ a]caU] c a]caUl caU] ca]ca]calc aUc
aljcaljc aWeoz¥s1a}c aUjc aJjcajc aUc aJcalc aUc a]ca]c aUpETA]SOH¥&S3@U] C
aljcalc a ,.DF] _|vgkf zU d*YTI gU] ] caU] cal] ca]calUc a]cal c a]ca]ca]cal]c
aJjcalUlc alJcaUc aJcaUc aJcalUc alcaUc a]cal]calca]calcaUc a]calc
alcalc a&(>@u), 2=MacvxDFLYhzuoj d_YSi d*YTI gU] caU] ca] caUl c a]caU]c a]cal]c

ajcal]c

CCl : ; SMe OEt H F NO2

F
CF : . SMe OEt H F NO2

F
CH : . SMe OEt H F NO2

F
COCF3 : . SMe OEt H F NO2

F
COCHF2 : . SMe OEt H F NO2
N A H OMe NH2 F NO2
COMe A H OMe NH2 F NO2
CMe A H OMe NH2 F NO2
CCl A H OMe NH2 F NO2
CF A H OMe NH2 F NO2
CH A H OMe NH2 F NO2
COCF3 A H OMe NH2 F NO2
COCHF2 A H OMe NH2 F NO2
N A/ H OMe NH2 F NO2
COMe A/ H OMe NRH2 F NO2

F

CMe A/ H OMe NH2 F NO2
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aljcalUlc alJcaUc aJcaUc aJcalUc a]caUcaUca]caUc aJcaUc alJcaUc a]calc
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aJjcalUjc alJcaUc aJcaUc aJca]jcaUlcalcalcalc aUc aJcaljc aUc aJjcalc aUc
ajcalc

cCl z&/ H OMe NH2 F NO2

F
CF LF H OMe NH2 F NO2
CH A/ H OMe NH2 F NO2

F
COCF3 A/ H OMe NH2 F NO2

F
COCHF2 & H OMe NH2 F NO2

F
N Et H OMe NH2 F NO2
COMe Et H OMe NH2 F NO2
CMe Et H OMe NH2 F NO2
CCl Et H OMe NH2 F NO2
CF Et H OMe NH2 F NO2
CH Et H OMe NH2 F NO2
COCF3 Et H OMe NH2 F NO2
COCHF2 Et H OMe NH2 F NO2
N t-But H OMe NH2 F NO2
CMe t-But H OMe NH2 F NO2
cal t-But H OMe NH2 F NO2
CF i-But H OMe NH2 F NO2
CH t-But H OMe NH2 F NO2
N : ) H OMe NH2 F NO2
COMe : F H OMe NH2 F NO2

F
CMe : ] H OMe NH2 F NO2
ccl : ] H OMe NH2 F NO2
P

58



alU] ¢ a24LN $*81 " b| vgkf [ Vhc] XSl gl c]ca] calU]ca]calc aJcaUc alJcalUc aJca]c
aljcaUlc alJcaU c a]JcaU cal)ca]lcalcaUc alJcaUc ajcaUc alJcaUc a]calc

al caU c a' WREHBHRS * ZU g] ] cal] caU] ca] ca]cal ¢ aUlc a]ca]c alfeErygdoiasszeall c
ajcaljc aUc aJcalc aUc a]Jca]Jc aJjcalc aUc alJcaljc aUc a]Jcalc aJcaljc aUc a
NPO3I K bwyce} | vgkfa[ Vkf~zZU g]]]caU c alJcalc aUc a]JcalUc aJcaU c a]calc

al call c

CEF : . H OMe NH2 F NO2
CH : ) H OMe NH2 F NO2
COCF3 : . H OMe NH2 F NO2
COCHF2 . H OMe NH2 F NO2
N A H OMe Me F NO2
COMe A H OMe Me F NO2
CMe A H OMe Me F NO2
cCl A H OMe Me F NO2
CF A H OMe Me F NO2
CH A H OMe Me F NO2
COCF3 A H OMe Me F NO2
COCHR2 A H OMe Me F NO2
N A/F H OMe Me F NO2
COMe A/ H OMe Me F NO2

F
CMe A/F H OMe Me F NO2
CCl A/ H OMe Me F NO2

F
CE A/F H OMe Me F NO2
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aJjcaljcaUcalcaUc aJjcalUlc alJcaUc alJcaUc aJcalUc aJcaUc aJcalc aUlc

a) +?AUW UWpr | vgkf a[ Vkf ~ZUl g]]]caU c a]ca]caU c alJcalUc a]cal]c

a] cal] cabvoapmsiisal] ¢ a] calc a]calU c a]calc a]cal] c a]cadrusjasidpc

a] ca] caU] ca] ca. 0OCEXZ~, . EG x{vpkf  zUkf " zZUl g] ] caU] cal] ca] ca] caUl c a] cal]c
aJjcalUlc aJcaU caUca]calcalUc alJcaU c aJcaUc alJcalUc aJ]ca]lca]cal]c a]calc
a] caU] caU] ca-/5BQ |wgl fa[ Vkf " ZU g]]] caUlc a]caU c a]cal c a]cal] cal]ca]ca]c
aljcalUjc alJcaU c aJcaUc aJcalUc alJcaUc a]calc

CH A/ H OMe Me F NO2
F
COCF3 A/ H OMe Me F NO2
F
COCHF2 A/ H OMe Me F NO2
F
N Et H OMe Me F NO2
COMe Ft H OMe Me F NO2
CMe Et H OMe Me F NO2
CCl Et H OMe Me F NO2
CF Et H OMe Me F NO2
CH Et H OMe Me F NO2
COCF3 Et H OMe Me F NO2
COCHF2 Et H OMe Me F NO2
N t-But H OMe Me F NO2
CMe t-But H OMe Me F NO2
CCl t-But H OMe Me F NO2
CF t-But H OMe Me F NO2
CH t-But H OMe Me F NO2
N : . H OMe Me F NO2
F
COMe : . H OMe Me F NO2
F
CMe . H OMe Me F NO2
F
CCl i . H OMe Me F NO2
CF . H OMe Me F NO2
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aljcaUlc aJcalUc aJcalcalc aUc a (.9H03JLbdz|)9QSI n{vpje_ZTkf zZU g] U] c
alcaUlc alJcaU caUca]ca]lcaUc alJcaUc alJcalUc ajcaUc alJcaUc a]calc

a] caU] c ayoablsina] cal] c a] cal cal ca] ca] cal]c PCT/US01/48536

an*, ~" [ 28FU nzuoj d_YTKf zZU g]]caU c aJcaUc aJcalUc alJcaUc a]JcaUc a]calc
aJcal] cal ca]lcalUc alJcaUc aJcaUc aJcalUc a]caUc a]calcal]ca]calc

a] cay{! =&(>@Scy{| vpke ZUkf zU g]]]caU c a]calUc a]cal cal]ca] calc a]calc
aljcalU)c aJcalcalUc alJcaUc a]JcaUc a]Jcal c a]caU]ca]calca]ca]cal]c

CH : . H OMe Me F NO2
COCF3 z ) H OMe Me F NO2
COCHF2 : ) H OMe Me F NO2
F
N A SMe OEt H H NO2
COMe A SMe OEt H H NO2
CMe Z& SMe OFEt H H NO2
CCl A SMe OFt H H NO2
CF z& SMe OEt H H NO2
CH A SMe OFt H H NO2
COCF3 A SMe OEt H H NO2
COCHF2 z& SMe OEt H H NO2
H

N L. SMe OEt H NO2
COMe A/ SMe OE¢ H H NO2

F
CMe Iy SMe OEt H H NO2
CCl A/ SMe OEt H H NO2

F
CF L. SMe OBt H H NO2
CH I SMe OEt H H NO2

F
COCF3 A SMe OEt H H NO2
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al]calU c a<>XZ|wgl ga\ Wkf "ZU g]]]]calc aUc aJcalc aUc aJcalc aUc a]Jcalc
aUc alJcalc aUc alJcalcaUca]calc aUc ajJcaUc alJcaUc alJcalU c a]calc
a] cal] c avo¥estr? @Weu) +CEt zuoj d_YTI g] ] calU] ¢ a] cal] ¢ a] caWiox/edoc/assse
aljcalUjc aJcaUc aJcalcaUcalcalcalc aUc aJcalc alJcajc aUc aJcalc alUlc
aljcaljc aUjc alJcalc a tv|/INMix% {vpke [UY d_YTlIg]]Uc al]ca]calUc a]calc
a)J ca] cal] ca] ca] cal] c

COCHF2 A/ SMe OEt H H NO2
F
N Et SMe OEt H H NO2
COMe Et SMe OEt H H NO2
CMe Et SMe OEt H H NO2
CCl Et SMe OEt H H NO2
CF Et SMe OEt H H NO2
CH Et SMe OFEt H H NO2
COCF3 Et SMe OFEt H H NO?2
COCHF2 Et SMe OEt H H NO2
N t-But SMe OEt H H NO2
CMe t-But SMe OEt H H NO2
cCl t-But SMe OEt H H NO2
CF t-But SMe OFEt H H NO2
CH t-But SMe OEt H H NO2
N : . SMe OFEt H H NO2
COMe . SMe OFEt H H NO2
CMe : . SMe OEt H H NO2
Cdl : . SMe OFEt H H NO2
CF i . SMe OEt H H NO2
CH : . SMe OEt H H NO2
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aljcalUlc aljcaUc aJcaUc aJcalUc alJcaUc a]JcaUc alJcal c a]calcalca]calc
a' @prx/}xsnmhc] XSl gjcalc aUc alJcaljc aUc alJcaljc aUc aJcalc aUc a]Jcalc
aU] c a]cavooadgua3za)lcalc aUlc aJcalc aUc a] cal] cal] ca] caURCTajsva/dss6a] ca

/ O1KLM er/ 1l Kce| vgkf " [Unhc] XSI gl U ¢c alcaUc a]caUc a]cal]c

aJcal] caU ca]lcalJcaUc aJcaU c alJcaU c aJcaUc a]Jcal c a]caU caUca]ca]ca]c
aUc aJcalc aUc

COCF3 SMe OEt H H NO2

e

COCHF2 SMe OEt H H NO2

'ﬂ—'< z‘>— )
o

"

N A H OMe NH2 H NO2
COMe A H OMe NH2 H NO2
CMe A H OMe NH2 H NO2
CCl A H OMe NH2 H NO2
CF A H OMe NH2 H NO2
CH A H OMe NH2 H NO2
COCF3 A H OMe NH2 H NO2
COCHF2 A H OMe NH2 H NO2
OM NH2 -H
N A/F H e NO2
COMe A/ H OMe NH2 H NO2
F
CMe A/ H OMe NH2 H NO2
CCl A/ H OMe NH2 H NO2
CF A/F H OMe NH2 H NO2
CH A/ H OMe NH2 H NO2
F
COCF3 A/ H OMe NH2 H NO2

COCHR2 OMe NH2 NO2

-
=
Jun
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al/ 1r x57RTZgw- . / H wgl ga\ Wac] XSl g] Ul Jca]c aU] c a] ca] cal] ca]ca]c a]cal]c
aljcaUlc alJcaUc aJjcaU c alJcaU caU calcalcalUc ajcaUc alJcaUc a]calc

a] cal] c aVoA4818bxyz Quw{ zupj e’ [ U g] U] ca] ca] ca] cal] ¢ PCT/US01/48536
ajcaJcalcalcallcalcalcalc aUc aJcalc aUc alJcaljc aUc a]Jcalc aUc a]Jca]c
aUc aJcaljc aUc aJcalc aUc a {YZ[tuvytoj d*YSI gU c a] caU] calU]ca]ca]ca]c
aUc alJcaljc aUc aJcalc aUc alJcalc aUc alJcalc aUc aJcalc

N Et H OMe NH2 H NO2
COMe Et H OMe NH2 H NO2
CMe Et H OMe NH2 H NO2
ccl Et H OMe NH2 H NO2
CF Et H OMe NH2 H NO2
CH Et H OMe NH2 H NO2
COCF3 Et H OMe NH2 H NO2
COCHF2 Et H OMe NH2 H NO2
N t-But H OMe NH2 H NO2
CMe t-But H OMe NH2 H NO2
CCl t-But H OMe NH2 H NO2 |
CF t-But H OMe NH2 H NO2
CH t-But H OMe NH2 H NO2
N : } H OMe NH2 H NO2
F
COMe : ) H OMe NH2 H NO2
CMe Z . H OMe NH2 H NO2
CCl : ] H OMe NH2 H NO2
CF : ! H OMe NH2 H NO2
CH : ) H OMe NH2 H NO2
F
COCF3 ; ] H OMe NH2 H NO2
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aUc aJcaljc aUc aJcalc aUc a]caU]ca]ca /1JLKkl n}fxsmhc] XSl g]ca]c aU]c
aljcaljc aUc aJcalc aUc aJcaljc aUc aJcalc aUc alJcalc alUc

a] cal] calwoapmsgiida] call c aJcaUc aJcalc a]JcalUc a]ca PCT/US01/48536

%&' $1A68Qnmonop~xsmhc] XSl glcalc aUc aJcalc aUc a]cal]calU ca]ca]ca]ca]calc
aJjcaljcaUc aJcaUc alJcaUc a]calcaUcaUcalcalcaljc aUc aJcaljc alUc a

I # ft $=?Wr~xsnhc] Xhc] XSl g] ca] caU]c a]JcaU] c a]Jca]calUc a]calc

a] cal] cal] ca]ca]ca]c

COCHF2 : . H OMe NH2 H NO2
N A H OMe Me H NO2
COMe A H OMe Me H NO2
CMe A H OMe Me H NO2
CCl A H OMe Me H NO2
CF A H OMe Me H NO2
CH A H OMe Me H NO2
COCF3 A H OMe Me H NO2
COCHF2 A H OMe Me H NO2
N A/F H OMe Me H NO2
COMe A/ H OMe Me H NO2
F
CMe A/ H OMe Me H NO2
CCl A/ H OMe Me H NO2
F
CF A/F H OMe Me H NO2
CH A/ H OMe Me H NO2
F
COCF3 A/ H OMe Me H NO2
F
COCHF2 A/ H OMe Me H NO2
F
N Et H OMe Me H NO2
COMe Et H OMe Me H NO2
CMe Et H OMe Me H NO2
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aUc aJcaljc aUyc aJcaljc aUc a]Jcalc aUc alJcalc aUc a]Jcaljc aUc a
+123NOP~yt ni d*YTl g]]Jcaljc aUc aJjcaljc aUc aJjcaljc aUc aJjcajc alUc a]ca]c
aU c a]caWOoaugd3da) caljc aUc alJcalc aUc a] caU calca] ca] PLTEUNIEFHc a
& AY[t8>L[!: <VX~xsmhb] W d" YTl g]]cU c alJcaUc alcaUc a]JcalUc a]calc
aJjcalUlc alJcaU c aJcaUc a]ca]caUca]ca]ca]calc

CCl Et H OMe Me H NO2
CF Et H OMe Me H NO2
CH Et H OMe Me H NO2
COCF3 Et H OMe Me H NO2
COCHF2 Et H OMe Me H NO2
N t-But H OMe Me H NO2
CMe t-But H OMe Me H NO2
cQl t-But H OMe Me H NO2
CF t-But H OMe Me H NO2
CH t-But H OMe Me H NO2
N : . H OMe Me H NO2
COMe : . H OMe Me H NO2
CMe : . H OMe Me H NO2

F
cQ : . H OMe Me H NO2
CF : . H OMe Me H NO2
CH : . H OMe Me H NO2

F A

COCF3 : . H OMe Me H NO2

F
COCHF2 : . H OMe Me H NO2

F
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aJjcalcaUc a]Jcalc a]ca]calca]caX o] agr}xsnic”YSlgUc ajcaljc allc
aljcalc ajcaljc aUc aJcaljc aUc aJcalc aUc a]cal cal ca]ca]lcalc a]ca]calc
aJcal]c alwoeapsual] caljcaljcaljca !"<=> PCT/US01/48536
#prytoi d_YTI gU] caU] ca] ca] caU] ca] ca] cal] ca] caU] ca] caU] ca] caU] ca] ca]ca] c
aUc aJcaljc allc

N A H OMe H al NO2
COMe A " OMe H al NO2
CMe A H OMe H al NO2
cal A T OMe H Cl NO2
CF A H OMe I al NO2
CH A H OMe H cl NO2
COCE3 A i OMe H cl NO2
COCHEZ A H OMe H Cl NO2
M
N A/ H OMe H Cl NO2
COMe A/ H OMe H cl NO2
F
CMe iy H OMe H cl NO2
cal A/ H OMe H cl NOZ
F
CF L. H OMe H cl NO2
CH A/ " OMe H i NO2
COCE3 L H OMe I Cl NO2
COCHE2 A/ H OMe H cl NO2
F
N Et H OMe H Cl NO2
COMe Bt H OMe Ty al NO2
CMe Et a OMe o al NO2
cal Et H OMo H al NO2
CF Et g OMe H Cl NO2
CH Et H OMe H a NO2Z
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ajcaljc aUc aJcalc aUc aJcajc aUc aJjcaljc a
26HLNagr &yt oj e ZUl gU] ] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] cal] ca]

ca] ca] caWoa}emh ca] cal] ca] caU] ca] cal] ca] ca] cal] ca] ca
.>?2JX] | n~zt oj e_YTIl gU] caU] calU] ca] ca] ca] cal] ca] ca] ca] calU] ca] caU] ca] cal] ca] c

(,

aJ c*a] ca] cal] ca] ca] caU] ca] ca] caU] ca] ca] ca] cal] cal] ca] ca
*+NP" bt v! 6yt oi d_ZTI gUU] ca] ca] c, a] cal] ca] ca] caU] ca] ca] c*a] ca] ca] ca] ca] ca] ca]
ca] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca

PCT/US01/48536

+, -NQ ~z~z calcallc ~al] ca] ca
U ca] caU] ¢ ] @Q_QFQU] ca] Eh] c4U] cd ca]|caOMsa] dal)] EU} da ~#){ [b$
}xsnid_zZU Frdicagrarga cﬁ\fcd] Tagpad qal TRt Tt cat ca] cal] c
a] caU] ca] c calcalcd U c”aldalcalc”alca e
PrVIb!stT"{"h" \ 4 N5 rgb\ ¥ gUU | ctaU] da] eadd cd caU] cau
] ca] ca] cal] gl calcaldall calcgd]lclalcal dlcalcalgalcalcalll cajcalc
aJcal ca_$% o8 P9 9800 &R Tedesbims|  H Cl " NO2
& .'EET e R o da cadicad tRica catradical g tai T dfjca] ca] c”
a] ca] c’\a] caLcaM cajjca] ?g cqU cal call calca] dau] %ﬁu dalcalca N7
n"p'wy" " ICC@R(((Q)#-But ) /) V) &) " +(|++684e) + YV T+EHp+4| wr @b\ W c NG g]jca] cal] c
a] cal] ca] c ¢teafealeal-calecatclatecale—atecalgatecaltedtealeltateatdteatdal cal ca
] ca] c™al] ci] caéFL(J] a] t’g}‘t:’\eil-++ +++{| ++ e’+{|--| TR T A T NoZY
,,,,, 4,6, 87, G LIV, -uwaljgal W c] XST gvea] ca] cqJ cq] cargaUljcahged]] dal ca] cal
ca
U] c’\a] ca] cgUE¥IRBal)] c&Pok] qaU] &EaU] da] O cd] call ca]|ca] €4] cqu] d¥]Zal] ca”, g, h
//zuioio’c ’ [VI gﬁ:cfjﬁﬁ%l cab]Bca] ca] caﬁ cH4] ca)ll\/([:eaUI ca]l (]:da] cd] cl—lgf cal ca]Ncaic(ql cal c”aj
ca] ca] ca] cq] c™ay ca] ca] CcU] cy ca H] coMd cal] ¢p Cl
[111$1*+%/?2OSl4/ p/ t///$080<0U0X0Q00000004{ vyl fa[ VI g] c] cal ca] cay]
ca] ca] ca] cd] ca] cay ca aU] ca] ca] callca] ca] cg] cHa] call] ca] caU]|ca] ca] cd] c*a] ca]
cHa] cal] cajical] ca] ga
01Y1\ 11222 28ATH K4\4 AT A2 AR A4 AaZyp) a (YT gl T cqu gL ayl ca] cal
ca] cal] ca] aiﬁl cai cq] c al|ca] calU] gqa] caU] cg] cal] ca]jca] ca] cq] ca] ca] g*a] ca] ca
] ca] ca] ca] ¢"a 44x5{ 65103]! 666662 6666667[|7777771438>8{snhc YR d_
Ul c™a] ca] cq] caU] ca] ca] ca] ca
Ul c”*a] cal ¢=i v3ar: § d ] cd] carggdqa cajfcal gy a gatieal cqutsggratl] cal ca
Ul c~a>8[ 87488 994! 9HOMILOA dy %%9c9993b, - g <: Tr | db\ oz
Ul cU] ca] c”@] ca] caU|c da] ca] ca] ca] cal] qa] ca] ca]|ca] caU] da] ca] ca]fca] cOa] c
aU] ca] cal] ¢a] ca] ca] ca] ] Cc U] cajJca|<:V::::i;
R ST = " v e Do T I= = ———ivvq:‘ [‘vngl\‘L
U] c] caU] caj catej.]‘(%a] q a ] caa caL|J] c?]i:ci%a] ca] ca U] c’\ag]‘ cal ca]l\c02
U c”a] ca] cgU] ca] cal] ¢ Ul[ca] cal] da] ca] cal]|ca] ca==g=====>>3>?7?7?7 ) BCCCCD
t EE" FI FFGHjHH} xsnid_Z ca] da] ca] ca]fca] ca] cd] ca] ca] daU] cal] da] ca] ca]fca] ca] ca
] ca] c* a] cajjeateatedteateatgattentealcalecalleateatgatHdHH-SIKIIKIKMKL LL&VM N
NNNO, O:OA Cf%) PR i:’/ \ nhc ] ca] C ] Jca] éﬁcé] cal gg] cq] E!t]f?( alfca] ca] ca
]ca] ca] ca] ¢ a] ca] ca]lcalga] c LU] ca] callca] ca] ca] ca] ca] da] ca] ca]jca!t z
RXRRR Si ‘ ) Y} YYYFZKZ[ [ ~yt o] e|/lwr mhc”Y]|ca] ca] cd] ] ca] ca]fca] ca] ca
] ca] ca] caUjea fﬂW %W—G UlcaU]C
al cael| : }[ <$% iy 4 & B - Y O)l- Pglocﬂ@x?@()- | K %%%&
@410%&' ()-v_aB10%& (
| " 0%&()-'D$10%&() L J’e&() Fg10%&' () - 3@O0%& ()|-rydE3*Y"10%& () 3,) Y"' 10
%8 ()-' $10¢ - g $1004& () -3y nO/&-()- a2l vfg (100 () -f! VY3
(10%c& () ' "109%& () - @ Mo (() - 3@ Y'{209& ()-[fPN®S Y U c r
bCl 3"910%&(() - 910% 4" ( 10 {10 10; 309& ()- |9F"109%&'|()-Ff8 "|10%& () -fr
. L}A?bC33" 10%&' () - FY3"LOUR|(()-!F " JOYXX&' ()[- z! " 1098@& () - 33
COCHF2 H OMe H Cl NO2
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F. &10FLT(US01/48536

% ()-9 MMOFIK3\ f mbCbC/ m 10% & () -
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Z109%&' () - 3309 ()- 33" 109&' () -s$10%' ()- T1Q9& ()-3y 109& ()|-s"" - #$1
CCl z& SMe OFEt H Cl NO2
CF A SMe OEt H Cl NO2
CH A SMe OEt H Cl NO2
COCF3 A SMe OFt H Cl NO2
COCHF2 A SMe OFt H cl NO2
N & SMe OEt H Cl NO2
COMe A/ SMe OEt H Cl NO2
F
CMe A, SMe ORt H cl NO2
CCl A/ SMe ORt H Cl NO2
F
" CF A/ SMe OFEt H Cl NO2
CH z&/ SMe OEt H Cl NO2
COCF3 L SMe OFt H cl NO2
COCHF2 A/ SMe OEt H Cl NO2
N Et SMe OEt H Cl NO2
COMe Et SMe OEt H Cl NO2
CMe Et SMe OEt H Cl NO2
CCl Et SMe OEt H Cl NO2
CF Et SMe OEt H Cl NO2
CH Et SMe OEt H Cl NO2

C

v
()-9y

%W&aBbC




103+3"109%& ()-3 *
"109%& ()-! XL' $109%&' () - g39! 3" 10%&' () - gs$10%& () - 3&3" 10%&' () - & &&@" ' ' dELC 10
4Z10%&' ()WBIRASES() - 313" 10%&' () - 3503" 10%&' () - . S$10%&' () - 3 RCT/US01/48536
"109%& ()-' (((((((6)~_@ 10F3" 10%& () - F" &10%& ()-910%& ()- 10 10 10;
5100/&' ()-1F6 (109 ()-16)i))****aB~ @10 | mlO%& ()-

109& ()-!)f$10%0& ()-gFY 3"109& ()- Z109%& ()-3F 109& ()-*+c+++ ,,dB~ @
10| | $109& () F &310% ()-3 109 ()- 33" 10% ()- $10% ()-

10(y&| () A A o R . Wa _\\3]

10+100& () 5 CQBBR | 7- 3t Fhoo®Me) - g1 1 P8BS 100@: (f} g301 F3oog! ()NQ? pefLove: () -

0l 000AlllaB~ @CHF, E SM Cl NO2

1038F" 10%& | i 5o asksi0ve 0 1185 (0 - f sbg10ee G- 1o - 108 )y

242, 2-2: 27 &Y - F O1SMEE | ) - OBOIZE (JH 10| 10 C10; 109&N0) -
Lo

10810028 ()| FISM ook (B 2 | s18M28 [() - Lhooke @ - omb" 10z | ) N9

"109%Z& () - SBX6EEV 1|7 Kt SMe OEt H cl | NOo2
10FL! @0%Z& () -100%7&" () -910pFZ&' () - B&RZ"10%& ()-fEZ"N0%&' ()L YG 109K ()-}77

088h99": aB{C 16F- s$L0%aRMt () F+8Ma09e PR F(| H Cl | NO2
" 1092& ()-3%;@9W4 Y& o T<ahe—
10! F63" 10%iz& (V- z510%& ()} | 10%—??‘;2 fF2§110°Z &g% P00 & ()-F.

" 10928 () - rfRT <ugV<wik<<y =bQ 10ENte &1 "TW& ()- & " DoFLop& () -
10Z 10Z 10Z&; s109&& ( )@év— =X>72t ’PaJBbC 10! A93" 109%& |() - 393" 1p%&' () -

"100& () - f 4100& ()-) 1o988& ()- Y10%& ()-t[>?MABLBHLC ?bC

108s$10%& ([) - | F#3" 10%&* () - fJFs! 100& |() - ! @ H10%& () -f FL3" 109 () - zsHLO%&' () -

LCDESE) FI FrFOEaRfC [T : | SMe OFt H Cl NOZ

CMe : | SMe OEt H a NOZ

¥

ccl | sMe OBt H Cl NOZ

CF : | SMe OEt H al NOZ

CH : | sMme OFt H al NOZ

COCF3 : | SMe OEt H cl NOZ

COCHEZ : | sMe OBt H al NOZ

N A H OMe NI Cl NOZ

COMe A H OMe NHZ al NO2

70



10;

109& ()-10"10%&' ()-!10" 10%dd& ()-3,/3"10%& ()--s$10%& ()-3' F'109%& () -zoFpFq

F~FFFFFFr W@ @2/48113 PCT/US01/48536

%M 0%& ()-%0%& ()-%0%Z& ()-%0%& ()-F"910%Z& ()-&10%Z& ()- 10

10FFFFFFFF F, 9940%Z&' () - Y4 09%&Z&' () - #3RMAA0%Z& () - 40%Z& () - Xd0%Z&' () - YA 0%&Z&

() FFFFFFFFi J+99%4.0%&Z&" () - %40%Z& () - %4 0%Z& () - %4 0%Z&' () - #3RWMA0%Z&' () - Yd0%&Z&
' () - FFFFGGEG K, 9%10%&' () -%d0o%w& ()- %4 0% &' ()- % 0%& ()-90%& ()-%0%Z& ()

- #3 RUCCEEERSS=g=+094-0942¢ AN g&aﬁ%%wow&- (
) - 909&Z& ()- G ¢ K, $b4.09z&0Me og09 ) -|va o8& (|) - Bz () - #3R%
%W0oRE: () - 440028 ()-- HACGCH E, 99409748
C10%R& () - HOYEE—HIROSHY" - wrg;&ﬁawgw
@ #1098 () - ‘?@#10 & O-:) 4 @#10% & & (?ﬁ% >@ #10%$84' () -
Y109 ()-mi LZ'  Y1098& ()i 1111 J7JJ|[:, 994 ny- zJ0%t& () -|& y- Z10WDS& () -)
0" 10988 ()N- VEE1090! &) - | 10pA&1& OMe YA0BR (|- JJEDJJIJI KNk
0Y109M M8 (|)-Z dY1Q98&N ) -7 3" 9109% M& ()- |9109%V M¥' () - 10&]0&10&-
: 109%8&' () - KKK KAKTI | M [-vU4  $10% & () -4d #$109M I\/I’i'(\-A $10% &' () 44
Y109%x& (){z Y% [& ()|- z- [\ oYHoous'|() OMavr QO FHE Q@Y [: ¥4  [L3IN@RMIMVE () - d
L3 109 M) - SIAE () Jz /SLOIE () 2 $10% ()4 o
0 -4 T AN T 70 3' m‘nn/{.vl & HoV oM
: 109 V& )-q 109 NE' ()|- ECY3&10@W&-()W”HRR I[:Iv N
M 10%8&' ()- % G M|109 -()- M{10% " &|()- % ?,|M 10%"' & ()- % |, M 10%
& ()- % ~| EHEHE ()" %wqu:pbbww X WEED78 (] ¢ "o/, RoP74s: () -
906 , M 10%WWe' () - (% T g\ M 10%° n& ()- % $.|M10% & ()- % |7
N A/F H OMe NH2 Cl NO2
COMe A/ H OMe NH2 cl NO2
F
CMe A/F H OMe NH2 Cl NO2
CCl A/ H OMe NH2 cl NOZ
CF L. H OMe NH2 Cl NO2
CH A/ H OMe NH2 Cl NO2
F
COCF3 A/F H OMe NH2 Cl NO2
COCHF2 A/ H OMe NH2 Cl NO2
F
N Et H OMe NH2 Cl NO2
COMe Et H OMe NH2 cl NO2
CMe Et H OMe NH2 Cl NO2
CCl Et H OMe NH2 Cl NO2
CF Et H OMe NH2 cl NO2
CH Et H OMe NH2 Cl NO2
COCF3 Et H OMe NH2 Cl NO2
COCHF2 Et H OMe NH2 Cl NO2
N t-But H OMe NH2 Ci NO2

71



M 109%8& ()- 9YSHT, TrT~TTT|[:vW4 M 10% & ()- %, M 10%t & ()-

O M 10% & % M L0%UCRC& () - % a, M 10% & () - % 6M10%7&&'()-

Y% TTRU UUO&)%’[M“Q@@) |:10% "' & ()- Q' OY4SI109%&R&' ()- 3 " YAS8%h1/lds3e- M 0%
©& (). LM mO%& ()-- E-ml0%0$$& () - UWUUUW3XbA410 ' zbl (10%&& ()-1 F
(109B&8& ()-1 | (10%R& ()-1 F'910% & & ()- 910% & & ()-10 ' 10
3XUXYZ\\ ][ [: A410 ', #1 (109%&& ()-1 vl (10% & & ()-1 ,1 (109%&& ()-1 |
(10%&& ()-1 zgl (10%&& ()-1 71 (10%/& ()-1]D """ """ VU410 10%#& () -

1J\a_z.n n_LL\ . L aon0lO QL [\ L VA WaYaVA

fSlO(VO'#&I ()T_j_ oL I s (Canwy) == T T

& ()- dF Zl"@ﬁ[ vuﬁd‘ o 00e (|) - Dooeine N2 41005 () - N2 10be-#e () -

3" &10%-#&' —&E0VSRE o LAOSRenIT A1 g [ - 4307 ;|L10%cHE ()~ NO2

CF10%#& (D -midoe#& () -l ET100e#& () - |51004#8&]() -

s-10%-+#& () /1 6F 11 J| MiBurmibAaTb~# | 3PMeoel#aNH2 33" FCLo%raNG2

MLO%-#& () | FRO%TH O~ HR = TSP ARG

3100%-#&' ()1 3E"F006H&" H" Js109Lse() Oy é$10/o-2%6 -

Y' 10%#& ()N PpMq-T T 100l ) - /0)# () -

&$10%#& ()- 3nt 109 10%#& |() - T 6sSS 10%#& |( ) -

3 *10%#& ([)- 3(F"1 - 3L 3" 10%#& ()

O$ML0%#& () - t, uuui 10~# 5$10%#&' () 3110%-#4 () -
NEFCW: RO

~#  10%#& ()- 38S1006-#& () -

3s0Y" 10%-#& (doms- O H- &éuvﬁ% @)
F'&10%#& () - &10%; ~#10~#1

U410 3I1|13"10%#& ()- 10%#& ()- [MO%-#&|()- 33
GlO%~#&' ()-yy' zyzzz&{|[ v410 fil0%#& (P'

36F" 10%-#&{( ) - \ v
09 #& O SHE
W1ss 9al0%Ew ()| \é\g‘?o%#&' G- F18%el) -

3" 1006-#& ()| Ss10%]
Z210%-#&' ’AAM# —
S100se () Il SR ()

Ce10%-4& ()-d I} vUat10 | &&- 10% () -
3@ &10%#8& ()- 39' M 10%1#&' () -

| Z10YA~#A&{() - @ f Z]
.¥4nn/{r"m/\ l()_

410%#& (){ F+ 109
3" 10%#& O~ 16 SHIYHE) ¢

e 10% () e vedl Tode: ORI TN I U
&10%#& () - J0~#10~#10~ 48 () - |3@ELO%H& () - Is6" 10%-#& () §
LAte) RV I 50 T A ha AL A LT .
Z940% #; & () - #lowss: {i-y 1 10dke (|- OMe | NHZ Cl

CH : ] H OMe NH2 Cl NO2

COCF3 H OMe NH2 Cl NO2

COCHEF2 H OMe NH2 Cl NO2

COMe H OMe Me Ci NO2

CMe H OMe Me Cl NO2

CCl H OMe Me Cl NO2

7
S A I B R
A
A
A

72



109%#&' () - Py<X| [ : bu410
SQA0YEH6& ()-y #10%H&' () -
. Z94.0%#&v0)02/4811310%6& () -

|
- 10%¢& () -
109%+& () -
FOR0% #( & (
FOA09R#2& (
) 109%#&' () -
T110%&' () -

mVt bUAT1109%6#&

%WT110%t& (

WTL110%& ()

' () - TL10%:4
& () - 10994 4%
E# & ()-f2

9#10%+&

S&#10%#8& () -
FOR0Y& () -
bUA10

)_
)= *6i|[:

0%1

1

1
3#1

() -

()-
100/

&'() T11
%B&C) - T

0968 () -

0048 () -
0%t& () -
3" 10%4&
|

& [

. MLO%#& () -
A AY

& 10%:& () -
O [:bU410 3#10%t& () -
y )#10%#& ()-i|obU410 910%#& () -PErdSHibsse

610%4:& ()- qlL|[:bUA10 3#10%& ()- 3

1#

SH#10%& () -
109%& () -

| #10%¢& () -
80" 10%#& () -

3#10%& ()-g F"910%& ()- LI <|[: bU410
33109%& () -

() - 1

zLrt Az

004&' () -

LY 109%+& () -

1l _2hl 410

| +109%#&' () -

0044 (
110948 (

()-sw

L TiMeosgl () Cl/ 10

Vet &NQ3 -

LiQ1L (N _[\AY
THCL vI*A'Ad

T1 &
- T110%#

() - Mspua

& ()-tgH

4T110%#

T116096T10

0922 ()

810% E#

- T110%#&

0% E# &
0% E# &

TORRE (
() -12109

“TIHO
b E# & ()

& (Ome W
-£210% H
-£210%

N Me4
H & () -f
& () -f

TTO%G
2 "9109
DWW

10Y

10

b EANGS. () f 210%
i =

%o B & (

& () - M\t F4
E# & ()-f2l
& ()-f210%
& ()-f210%
& ()-1210%

! 210%

- COCHERE
E# & ()-

E# & ()-
E# & ()-

()-£2100

E# & ()

% &) -f
f2_

f 2169 E#
O% EF &

06 OME (

-f210% H

) - f BE0%

Ex &1() -

-f210%

T F E#

) - f210%

21903 E
210% E#
A f 210% E#

210%
210%

2#' ) 4 OBMEA ]

E# & ()-
Ex &' (\-

f 25
f 210% E#

() - TEZ5W

?AC_?F4109

& (V-2

= 10%
10% E#

TOYCET

FH11L PnlN

f210% E#

%

TOP6 E#
f 210% E#
E410% E

()

()-f
()-f
& ()-f
& ()-f
& ()-f210%
. PRTVW A M

E# QY ) -
FA10% E#

f 21Q% E#
& Y- 2

& H-72
10% E# &

1093Me &
()-f25V

. 9%40%

210%
210%

E# &l ) -
E# & ()-
I:ﬂ L' {\

F2r BT
f2

—?HATO0

EH & ()-f210% E# &

& (V- f2

1 0%ON&

)Me21
)-f 2l
21

0% EA1& (
E# & ()-
o E€)

suw{ nN.

- fGRNY

% 210% E
- 0 |IEH#
FA410% E

=f 26\W

& 210%

)-f2

i M F410% E#CE! (

’7F410(Vd.C

£ 21004 E4

)- f 210% H
% & (

4 &l ) -f
)-f210%

10% E# &

25WMe o
E# & ()-

f210% E#

04 E# &' (

()-13109

& ()-12

) ENQZ ()
10% E#

-f210%

A
E#
& 210%
210%

E# GH()
E# & ()

-[f 210% E#
-fZIK%E#

Q!_/\

& (H-f2
& ()-f

1004 1L

NN.OMd 09
5W M

b EH#ME' ()
F410% E#

25w
210%
2nN. H

l/l/’l TaYa VAR w

E
410% E# |&

TfIL
) f21é%E#

LU 70

' (
0% E# &

() -£2109

o Y Ag 01

- 210%

B &Q) -1
& ()-f2

£ DI A

P10% E#
10% E#

100440074

E# & ()

& -1 310(9’@& YN"F“‘ 3% EFtg (

-f210%

20 '»“ﬂ%cy;jg
Bt & ()-flP10% E#

&
&
&
& 25W

210%

S f 21
)-fzi

(
(
' (
}
(
& (
(
(
(
(
'

&

f
f
f
(
E# & (
E# & (

)
)
)
|
&
)
)
) -
)
)
)
)
2
g

. COCEF20
E# & ()-

0%@ &

%E

) - f Ho%

04.0% E#
() - glO‘io E# % ()

10%
SW

(
(

EACEMe) -

1094 E#

T25W 7
R'(\ f21

10%HEH &
Q9% E# &'

E# QWIE ) -

& ()-f210% E# &

f 25Me .

M O0%EH &
()-f2100

% EA

g () -

()NO210p6 E#

L £ 210%

) - 210%
=

b Eit & ()

0%

) -T2l -

- 21004 H#

ITROEF

)
2
2
2" $&

&
Y
& (
Py

')ﬂi@%

E# 13@%

B &'}():fl

& (Mef 21

0% K &

210%{E:

(
! 210%i{E

=
-

2106 &
f21 A)E#

{I\I( ;Fr_{y%u %

25V

!

l =
<=

() NQ2A0% E#

ﬁ%mb% E#

210%
2E1 KNP

f
f
f
f
f
f
f
-f
f
f
f
f
f
f
f210%

)
)
)
)
()-
& ()
& ()
& ()

E# &F () -

f 21 EA

00 CH O !

IoPS)—44
E# ()

v /U

-If 2S N

5\NOM#13% EMe& (
- 100, . !
o EPOMR06 | () -

)-%2:10%

f 21@/0 E#I

E# NO2
6 E#
&NYZ t 10% E#

& ()-f210%

E#C(SCI@
B & ()-

F2IG% E

£210% E#

@-T
& () -f2

10%0N#

10% E#

) Mie2DC]

' (
‘() -f21

I T'niggnN.
% E# & (

FA 0D
) - f 2B\

& ()-1210%
. tvxymvt F4]
B# & ()-f2l
& ()-1f210%

0PDEHFg,

Ex E()-szs"%. 10

()- %2109

b E# HR ()

- DMes

B# &Me) - f

% EA" iOOjo TPV Okt

-1 210% H

25WCL . #1]

# &ﬁ)-%

096NG2 & “()-leo%
210% E#

& ()-f210%
& ()-10! E1q

E# o ) -

1101 -1(‘

f 21@% EA

QAXJ(\ 1

& @-T2

1006 £ &

10%nNE# &

( \ f25\\F

() Me2t g

L 71 :ull

[ E410%

F410%0 EA

N6

109& ()-t0

10%EY ) -

t 0 YD o

OHo 1

0%NS - t

0 EM§109

b &

G- uz

Y7Iﬂﬁé( [

CF

t-But

H

OMe

Me

Cl

NO2

73



109%h& ()-t0 109& ()-t0-!-

@LO% ()-t0%vU4 3"L109% & () -

10% & () -

10%mr& ()-t0 109 ()-t00!2 10%ré& ()-t0
910% & ()-10 10 10

T 109&

()-t0

109% () - VG b2AKIZOVU4  b10%&' ()-1/ \10%& ()-]/gl0%& ()-]/ POYsUSEI/§53d/ -

10%x& ()-1/ 109& ()-]/1

109hh& ()-1 109 ()-1 ( 10% h& ()-1 109%& ()-

& ()-yX6L?21! - 10%mg ()-1 10%! ()-1!2 10%r& () 11 0109XX&' ()-11°

Y10%& () -]/ -1 We910%& () -]/ 3589:

; zYL?210! b10! 10!/

- 109 & (

)-11$

10%s& ()-]1/ /10%& ()-]/; FU p| [ 9L?210! (

F'910% & () -

910%

10%

L0882 ()- 1 | [GeB5] 0 P10 e B4 Mo

] ~109&' () - &tb 0% sﬁT 17 CH

0g~109%&' () - (FE& fﬁ 01 07~1¢ %&We- (1101101101
;10% & () - |~QO@HFL - ©6Bu=1Q%& # - Q ~00%6 &|{()-Mé-! {~10@& ()- m2291>110
109%&' () - @ ' | : : : ' ()-79S
5{ Z9K>110 [1094&' () - 109%& 6 - @g18 () - % ()-@-1 %
10%x& () - @5J cdefirv 31&10% & () - ( 9109 o1 10! 10| : 109 &\() -

100 v& ()- @ , &10%: [ ) - @B| \ <vU4] WLO%& () - 0b10% ()- 0 1(%:F&'()-0
0710%&' ()-0-10% &) -0 OHIQWR' ()-Q(*@BW Y8vI]1 1Q0R' () - )-0
109&' () -00l$ GOMe g)-o o9& (FL0 .|109¥q) Jowd~ (|t s p1c %&1\@22 "L10%
& ()- 10% & ()-10!$10 1109% & ()f--1( 109& ()- 0@ X8t S2 uplo% i & () - 2
pP10%&' ()-21J pl0%3& -2 109 () -2 plO%&|()-2-!1J |pl0%>&|()-2|[: t|S2
P10%&' () - 2 |R5p10%FHE& () 2 DQp109B8& () -2 MITOUAAR' (1) -2 DplQouR8& () 42
MpLO%AAL' ()~ 2€84ev U4 fy L()H) H{O010M&e ()|- 0 Me91(% &Cl) - [910M28' () - 10 10
10 10% & ()-}\:vyU4 109&' ()-Q v10%&&&' ()-0 *10% ! & ()|-0'E

CCl F H OMe Me Cl NO2
CF : . H OMe Me Cl NO2
CH . H OMe Me Cl NO2
COCF3 : . H OMe Me Cl NO2
COCHF2 ] H OMe Me Cl NO2
N A SMe OEt H Me NO2
COMe A SMe OEt H Me NO2
CMe A SMe OEt H Me NO2
CCl A SMe OEt H Me NO2

74



109& () - Ot 10%& () - 0z109%& () - 0zY8+410!
109&&& ()-0)!'E 109%& ()-0 109&&& ()-0 +DF a@10!
~109998&' WO 0248+10%&' ()-r1 "910% & () -
"N 10%) & () -rA(

: ~10%AA&' ()-r1'

10% & () - 10! 10!
0~10077& ()-r1

;109 & ()-) 10%R&& ()-0!'J 10% ()-0
~109&' ()-r1!2
* #: PPCTAUS@HS836

: ~109AAE () -r1~10% ()-r1

~109%&' ()-r1{| obU40 &10% & ()-10 :10 10 1 ;10% & ()-1 5#~10%<& ()-r1l

~10%&' ()-r1 55~10%<& ()-rile)+A}[:bU40 10%4& ()-/!E 10%& ()-
10909& ()-/10% & ()-/1 109 ~& ()-/

100/

) | NeSMe( 1

10%/ & () -
& () - N2109
& ()-N2109

A0

L)

4.0 [\

L L1 = 1007

AR L

" &10% & () - AWo{ 29, 410!

100000 [

/

L

& (GE N2
& ()- N2

7 1
0% &
| 0%

e
A

()
()

N210% &

oo §5) -

()-N210

\ T
10981 (
6& ()-N]

“1d¥a0r |

010% & (

_&'() N210Y

()-N210
&'() N2109
L& ()-N210
&'() N210

H
&'() N2

0% ¢

0% O

U% IOEL

éo &
' () - N21
N210% &

b3 £7) -

(Q-N2

1

& )
N2 - D410(

PD410% 1(

20108,
- N2nN. [

- 109% & () -/

10%
0%
10%

o&' - N
D% & () -

UKoz |
PS5W 10%
N210% &

-N210%

) - N210%

o

&COCEBR
& ()- N2
1004 &'

L0% & ()
10%A ()
=N2109%

N2 SKI%0 &

N25W %
' ()= N21

-/ 1t
Y <—@D -

()092" OfIN. DHL10%

DA10% &
NA109% &'

& (Me N2
) - N210%
) - N25\W/

00N&2( )
& ()-N2
Q04 &' ()

N210%
0%
N210%

- N25
) N210¢9

&?Q@H‘F@z

&'() N21094 & () - N2

& () - N2109
& () - N2109
& () - N2109

o/ \ i N TaY

10% & ()
L 0% () -

VoV VAN 1 AN

N2 K
N210% &

[N aVa WAl o]

Vo 9B410
() N2OP

lll\l‘\A

6 105 &
/XZ’\anN. I

W\ TN
& (V- N2
& ()- N2

V70,80

bW ALQ% «
0% &' ()

g (
N210% &

10% &) -

()-N2_?

IIU\1

\|2qu§z| }
D410% 104

) - NAg 09
D410% &

|-E§Z®%(

0 & ()-N

& FP2np

) - N210%

P10% &' (

& ()-
& ()-
& ()-N2109
& ()-N2109
& ()-N2I -

&aOMA2
& ()-N2

[0%[& ()
5W 2096 &

’)r\/l 1004

NDS0R6 &
()- Nl -

f\[l/ oAl

() OxgnM
D410% &

10% & (

O LU /U

=y 10% &

W 1(

o Bferd

D% & () -

L(;%t%t( )

N210% &

D416% &

N2 1%%) &

) -N210%

) - N25W 1

()-NR10
0% & ()

o &NQR-
N210% &

L

0%

0%

! (ﬁﬁzyv\/ 10%

-N210%

NP10%

() - N210%

()-N210¢
& () -N2]

1 ‘IDJ'_}/ Q!

o &
1 0%

-N210%

NOZ- Np5W 10%

& ()-N2_?
& () - N2t
& ()-N2I -
_?2D410% 10
& () - N2! #9

10@C109%4
10% &

g () - N2
) - KRF0%4

N2ALA\ALA

| 0V5Mle ()
& ()- N2

NOL Q1 IAL

N2 Ot &
10% & ()]

1004 01

() - N210¢
N210% &

b &M3 - N
() - N25W

Oll\ AN

108408’ (
10%

TaYa VAR o LEARY

-N210%

100462 L
T\ 7 \

o &
D410%

P10% & (] -
& () -N2

%
0% & ()

¢ (P

R (
N2 10% &1

&) -1
() -N210%

{
\IZl 0 &

& () -N

) - P20

75\A/ 10%

N2

& ()-Nw
& ()-N2368
& ()-N2109
& () - N2109
& () - N2109
& () - N2109
&10%! & ()
10% (& () -
1098& () -0

01%H D4
2AC ?D4

0%]& ()1
| 0%4~YG% 4

N28Me 10
' () - N21

o &OBt- N
D% & () -

109418 (
\N210%

LI

& () -N

.
bW i

t ol .nonl
JJ T

NROMIN:
ac

7%
1
D410%.8&

ChaN2T
D% ) -
() - N25\A
\7

D6 &(

1094 &' (

-NMO% &

& ()-N210% &
\210% & )-@%0%

-N210%

" (NORR 1
& ()-N2

& ()-N2

LYGHRD
1011011

N 109%&

DSt vvFU4
D! 10

108 (
BE&()-'

- 0 OHdoa,
’?AW(ZY7

' (YHo v
W b 1(

UI
)-0°10%

T LR - &
& -0

{)
1096 ()

JU
0~ 10%

D% - & ()

810981 &1 ()

yNO2
0 10% &

E&'H-O 105/(92'(

1098>! &&' (

- ZOM&1

nl;H; 2L 1E

YEERE

) - SM&OO/??P' &%t () -

( 10H! 10

H 104

- 10ODR’ (

%
0%

bW 10%

R () -N216%

()-orn
-ovus

10%<%<&' ()
109%8>! &&' (
) - 2#$' )+ 1
& ()-25W

-

- 25 W5

TN Vg IO7ES
1467 <>

&& ¥y -2

| 00BMF g

() FHovg>! && ()

210%&>!

& YP221 001 88 (

TR (
vis10

~ D3RS
S

1109%&>! &&

() -CRLOY:

>1 & ()

2>8Mel J

&&0@2
|- 2100R>!

YR &&
K& (V-2

() M 07
QUR>1 &&'

> Ne2( )
()= 25W

210%&>! &

D| - WB510

&> He' (

- 28\

" NO2

CH

Et

SMe

OEt

NO2

COCF3

Et

SMe

OEt

NO2

COCHF2

Et

SMe

OEt

NO2

N

t-But

SMe

OEt

NO2

CMe

t-But

SMe

OEt

NO2

CCl1

t-But

SMe

OEt

NO2

CF

t-But

SMe

OEt

ued [Rfan] yar] ac] fias] oy Qus] i+ g

NO2

75



C10%&>! &8 () - 210%&>! &&' () - 210%&8>! &&' () - 210%8>! &&' () - 2PRTXZ] __ ?vUS10%&>! &10%
&1 && () -210%8>! &&' () - 210%&8>! &&' () - 210%8>! &&' () - 210%&>! &&' () - 210%&>! &&' () - 2
" gi kognNWQBZ#IES! &&' () - 210%&>! &&' () - 210%&>! &&' () - 210%8>! 8&T U6 R#RIE>! &&' (

) - 25W

gt vuwy{

L1109%8>! &&' () - 2109%@>! &&' () -2} ) VUSW
L 109@>! &&' () - 210%&>! &&' () - 210%&>! &&' () - 210%&>! &&' () - 210%&>! &&' () - 2dDvUBW
1091 88 () - 210%>1 & ()- 210%>! && () - 210%>1 8& () - 210%>! && () 2109&>! &&:

} vk VUS109%&>! &&' () - 210%&>! &&' () - 210%&>! &&' () - 25W

76

2t vU5 e A
()100/&>l && ( ) Gl l H Me
| 109%8>! &&' Z . SETOVRST TS de/U5W
. 109&>! &&' (|) ! i () % () 210%&>| ) 21pYR>! &&
() - 2mvk vUS Z09R>! && m%&» && () - ()-25W
. 10%&>! &&' ([) - 210%&~! O-2
L 10%8>! && (= H-&&—{ =20 : ; 5 UsW
. 109&>! &&' () - 2109&! " | 210%%8>1 |8&' () - 21P%E>! &&:!
) - 2mvk vUS J09&>! &&: 0% W
1098>! &&' ([) - 2109 &&+()-2| _
. 109%&>! && | L8R —210% >HE&— =2+t Dv USW
. 1098>! &&! g)-ﬁ@%ﬁa. (-2 )-21%“«3&! F‘&'Wgzl:)%gp! &&!
()165/2&1( 3&?:1 ()mwz\{gg/écl &8 ()I (0469 Al 25(32/\7 oW
> A &&F () - <
. 1098>! &8 ([}—210081 88 ()~ 21008 fes ge' (YL 2 ADEIL A0 2uU510DE>! &10%
&> 8& () - 2109858 |( V&> 8?&4"()- e (H 2100@>Mes: () - O] a& () - 2
QRVY[ _anN. U5109&>! [&&{ () - 2109&>! && g>! 88! ()-510%&» %&' () - 210p&>! && (
) - 25W . adfigknpnmvt yUS51Q%&>! |&&' () - 2]1 - > &&' () -R5W
. 1109R>! &&' = V>l K& () -Ppt vyl ]| >I && () =5
. 109&>! &&' (|)) - 2€B9&A! - 2100842 &4 1 &' ()} 2. Meus10vdd0%1 0p&>! &&' (
) - 2109%&>! &4' () - 2109 "OF 2109188 () -2 008>! && ()-210%@5! && () -pnN. vUs1
098>! &&' () 4210%8>! 21 %8> &&' (]) - 210981 && () - 2L0%&>! &&F () - 25W
. mvk vUS1098>1 &&' () - ! V&> &&' () - 25W
L 11098>! &&'|() - QHO0% ) 21 M1 %e>08R! (|) - 25W Me NO2
. 109&>! &&' (|) - 2109&]! ) - A109%&>! &8 () - 210981 &&' ()} 2. 2vUB 10981 &10PR>! 8&' (
) - 210%8>! &§' () - 210%8>1 &' ()| 210%8>1|8&' () - 210%8>! &&' () - 210%8>! &&' () -nN. vU51
0%&>! &&' () {210%&>! - 21008>! &&' () - 21098 &&' () - 210%8>! && () - 25W
. Mk vUS 109> RECKD) - &>! 88 (M210Y&>0RE (|) - 2530 Me NO2
1 109@8>! &&'J() - 2109@>! &&Y() -2 -v%l%%ﬁo! &&' (] - 25W
109> && () - 210%&! &&Y) - A10%&>! &8 () - 210%&>! &&' ()} 2 2vU510%&>! &10{@/&» &8 (
) 2109%&>! &4 () - 2109&>! &&' ()} 210%&>118&' () - 2109@>! &8 |() - 210%&b! &&' () -
| .t gF510%&! [0/FIGMD! |, 100k () - La¥&>T & Me 25W NOZ{ ZBF510! A
@0%u& () - @0%: ()0 @0%[& ()-0 @O0%& ()0
F" &10% & (- '()-0!' A @O% ())-0 @OY& ()-0 @o%& ()-{po!<
%0% | f‘) ()- >V)g{ ZM@B 10 y; 1098 & {() - @OY$3$& () - f
09%&' () - O X = TOGe B (Rt ToRf 10%
& ()-2f 10%[& ()-2 " gj_(}&' - 10% & ()-i M @f%& 8 ()MZef 10%8@ uéV\%
(10% & () -2f 10% &1() - 2F10% & () -2 |) MBWh (If 10% & (|) - 2f 10% &' () - 2f 1p%
& () - 2f 10%]& COM2F 1 () -2 dBM@BWe (OMO% & (NH2T 10% Rie( ) - 2f 1002 & | ) - 2f 10%
& ()-2f10%]& () - 2f 1 () -le#tmvk M@BIf 10% & (|) - 2f 10% & () - 2f 0% & () - f 10%
& () - 25Wh ([f-20% & (D) -2:494* i : 0% 18!
CMe H OMe
CCl A H OMe NH2 Me NO2
CF A H OMe NH2 Me NO2
CH A H OMe NH2 Me NO2




(f10% & ()-2f10% & ()-2f 10% & () - 248<>ACD ) M@Wh (f 10% & () - 2f 10%
& ()-2f10% & ()-2f 10% & () - 2f 10% & () - 2DFI MQSVADM@BW ( f 10% & () - 2f 10%

& () - 2f 1000 @249 H2f 10% & () - 2f 10% & () - 2f 10% & () - 2VXY aei PRATNIGDI/1E%6

& ()-2f10% & ()-2f10% & ()-2f 10% & () - 25Wh (f 10% & () - 2i knpquxi M M@Bf 10%
& ()-2f10% & ()-25Who (f10% & () -2f 10% & () -2f 10% & () - 2x| ) M&BWho (f 10%

& ()-2f10% & ()-2f10% & ()-2f 10% & () - 2f 10% & () - 2dDM@BWA (f 10% & () - 2f 10%
& ()-2f10% & ()-2f10% & ()-2f10% & ()-2f 10% & () - zmww@flo%&'() 2f 10%

& () - 2f 10—t t 65682 =255 °") ZW ———————— & () - 256
(f10% & ()42 5 () - 2 10% & (- 2.]) b (If 10%8% ([) 0%

& ()-2f 10004& () - 21 10% &> () -12ADMEBVEh (£ 10% & () - 2f 10%6 & () - 2 10%&'(-2f10%
& ()-2f10% 0% & () -|ZmVVIes T I0Y, OF 2t 3 —2f 10%
&'()-25V\%(f§ %H?P()-zl I\/@fl(\)/%v&'()-é%%/o(fm%&'( h 0%

& ()-2f10%|& ()-2 |2Me5F 10% f 10% & |() - 2f 10% & () - 2f

& ()-2f 10%|& (X 27 10% & () -[27mek M@ LOoki& () - N0 %% ST 00007 ) 2 10%

& () - 256 (I 10% & () - 2K, .|/ 31 - MABT[10% & ()| 25W6 ({|10% & ()

& () - 2f 1090j&)-2£ 0% & {} 12357 2D 2MEBE 10% £ 1006 & ()} 2f1 10%
&'()-2f10%&"?§>sz10%£/ ) -12f 168 & [0) OEradvodHA mast 18 & |() 9409

& () 2f 10%)& () - 2f 10%2() -|25Ws (f 140% & () -RUV[ A ad) - M@t 1004 & () - A5V86
(f10% & () 2T EpE &) - 2T 10% & - 2T [10%Me () 2Ram priu_?MedT J0YoRGH 7%

& () -2 10%|& ()- 2fﬂ0% () -|26 10% & |() - 2 10% & () - 2{|10%

& () - 2uwx{ YrvMaBt210% 8- )12t 1006-¢ [t} 2160k &' () 2£l1600 o+ (VM 26N 10%

& ()-2I- dz}ﬁp ) -2 V\%(flo%&'()-éﬂ%%&'( 1006 Me() - AN

& ()-2.7 f10%f10% ) - 2 10% & () - 2f 10%l& () - 2f 10% & () -[2f 10% & |() - 2f 10%
& () - 2mvt MBT 106 & |() - 27 10% & @ - 2T|10%MS () 2D & () MESVWh (TN

& ()-21-Malf 10% & (|) - 28%%6 (|f 10% & ()) - 2f 10% & () - 2f 0% & () -[2f 10%

& () - 2_ 2 M-8 +0% & =2t 09t~ 2F H09-&~(—12F48%& ) - 2f 10%
& ()-2nN. M{Bf 199 & () - RF. 10% & (3 - 2f[10% ¢()-2f%§.‘()- (j%@“?% W6
(v M@Bf 1096 & () - 2f|109%5°& ()|- 2 10% & () - 25Wh (_f 10%|&’ () - 2f 110%

& ()-21 . Meif XD () - 256 (If L0% & ()) - TMO% )-2

1"/ >ovUsf 4 3610% H| & 4% 2 |L6109%°& [()-2 Y" 1094.Q LS

&104.Q L& IO = R )-2 7
6109mANE ()| 2! NSAL) - 2 < g%% Fl g%-é!

61098NN& () 2! iR NN e NETo R RERVERE]

610% 8r & ()- 2 N 610%88& ()2 H OMe
6109MBWE’ ( J|—2tNA flmﬂ' 109083 2ad - J2a10%
LQ L& ()-J4 FeOYisoalo LEL()- 0
910%.Q L& ([T~ oA QO O% (g I2410
. a10%.Q L%L_);.megm'()-.]zm 9 m'(
. 210%.Q L4 ()CO2al0% & L& |() - FPa1des OMe: () - MRI0% Q Me ()| 2D L& () -
J2dDNASW&,
1. a100.0 L& () 52al00a & L& |() - FPa100a Y% () - BRod o M ()] 312D%lo L& () -
J2a10% Q L& ()el2mift NABa 1090 Q iR ()| JOMO%|Q T ) -[J 2818 % @ L&A - J25V&
COCF3 Et H OMe NH2 Me NOZ
COCHF2 | Et H OMe NH2 Me NO2
N t-But H OMe NH2 Me NO2
CMe t-But H OMe NH2 Me NO2
CCl t-But H OMe NH2 Me NO2
CF But " OMe NH2 Me NO2
CH t-But H OMe NH2 Me NO2
N : ] H OMe NH2 Me NO2

77



1. al0%.Q L& ()-J2al0%Q L& ()-J2"$% ) NASV&
1. al0%.Q L& ()-J2a10%.Q L& ()-J2al0%Q L& ()-J2al0%Q L& ()-J2al0%Q L& () -
PCT/US01/48536

J29% +- | 3DNAGRIE3

1. al0%.Q L& ()-J2al0%.Q L& ()-J2al0%Q L& ()-J2al0%.Q L& ()-J2al0%Q L& () -
J2a10%.Q L& ()-J27: <=ACEnMM NA5a10%.Q L&' ()-J2al0% Q L& ()-J2al0% Q L& ()-J2

5V\&|

a10%.Q L& ()-J2a10%.Q L& () - J2EGKORTU ) NASW&.

.al0%.Q L& ()-J2a109%.Q L& ()-J2a10%.Q L& ()-J2al0%Q L& ()-J2a10%.Q L& ()-

78

J2UXZ\"bfd ------

- a10%.Q Lg (SOMeafooay k&|() - Poal )-Jﬂ% QL& ()-
J2a10%_Q L&' ()-J2f ikl hgnmv{NASa10% 2a109%.Q(L& ()-J2
~5V\& . al0% ' ()4{92af0% @ L& () -]

.al0%.Q L4 004 Q1 &()-12a1Q0 -12a10%[Q L& () -
J2dDNA5V\& | . H NO2

. a10%.Q L& ()-J2al0 JL&|()-J2a1duQ L& ( -J2a10%[Q L& () -
J2a10%_Q L&' I NABa10% Q L& ()|- 12a1094Q L& () 1I2a1004.Q L& () - JP5V&
l.al0%.Q L& 221094 .Q L&|()-J2_ V&

. a10%.Q L4 ()6A2a10% Q) L.&|() - Falgve QM () - NHRL0YQ M&' ()]- JNADW|Q L& () -
J2dDNASV&. |

. al0%.Q L& ()-J2a1090 L&|()-J2a1Q%qQ L& (|) - J2a10%.Q L& ()|- J2a10%|Q L& () -
J2a10%.Q L& ()-J2my a10° Q L& ()-J2a10%|Q L& () -]J2a10% @ L& () - J2a10%.Q
L& ()-J25W | . @20%[Q ) 321 ¥ NAHa 1M 18 Ne2)24109Me) L& ( INOZ5

. al0%.Q L& ()-J2al0 éﬁ ()-J2a1doaqQ L& (|) - J2_) NASV&

l.al0%.Q L& ()-J2alo L&|()-J2a1duaqQ L& () - J2a10%.Q L& ()|- J2a10%)Q L& () -
J2 dDNASW&

. al0%.Q L& ()ecd2al0 &1() - 3£al0% OMex () - Mpl0%Q4é ()]- J2aIDWQ L& () -

J2a10%.Q L& ()-J2mp %_Q L& ()|- J2a10%|Q L& ()-|J2a10% @ L& () - J2a10%.Q
L&' ()-J25 al109 ) Ha2#&() , 1li M NABa10%.Q L&|() - 32a1d9.Q L& () - I25V&

.al0%.Q L ()-JzaAj'O% L& ()-3221d%8.Q L& (|) - 32/ 159<>? ) NASW&

.al0%. Q L§ U%_ () - eIV @NeE (|) - B0 & O JfRP7AQ L& () -
J2’?EI—L] NRUA PNASV&

.al0%.Q L& ()-J2a]0° L&' |()-J2a1duaQ L& () - J2a109.Q L& ()|- J2a10%)Q L& () -
J2a10%_Q L' () - J2UMK_bihmVHNA5a10%]Q L& () -12a10% @ L& ()-izalo%q L& ()-J2
alO%_Q L& (Prd25ys

.al0%.Q L'? oqrher M{NasEL0oala 0¥ 1028 e @ L&) - 12502

.al0%.Q L& ()-J2al0%@ L&|()-J2a1QUaQ L& (|) - I2z| _)|NASW&

. a10%.Q L& ()-J2a10%.8 L&|()-J2a1QuQ L& (|)-J2a10%.Q L& ()|- J2a10%|Q L& () -
J2dDNA5V\&

. a10%.Q L& () NM2a10%d L&|() - Pa1dea 8% () - Ma10deq ¥& () 13%la L& () -
J2a10%_Q L&' () - J2miyr NA! 10%() L& ()|-J2a10%|Q L& ()-J2a10% @ L& () - J2a10%.Q
L& ()-J25 (-[9Zry NAgaT TI& (YeJ 291 TE T INGREZD
. alo%Qw% (‘3 JZa?O%_ L&|()-J2a10unQ L& () -J2_) NASW&

1. a10%.Q L& ()-J2a10% Q L&|()-J2a10%.Q L& (})-J2a10%.Q L& ()|-J2a10%Q L& () -
J2dDNASV& CMe H OMe Me Me NO2
l.al0%.Q L ()-J2a1d9%.Q L& (/) - J2a104.Q L& ()-J2a10%JQ L& () -
J2a10%.Q L& L L WO L& ()11221004 QL& ) - 12a10%.Q
L& ()-J25We ! .@do%lQ L () -I21 BNasqd106Me L ()Msosye Me - NOZ
1. al0%.Q L& ()-J2a10%.8 L&|()-J2a10uqQ L& (|)- JZalO%.Q L& ()}-J2 ) BDYU3! Y
t 1098 () - $F T Ee9 T& O $2 139107 ECRS )- 1ot
10% & () - Dy~v{¥Bvud! tir%)% L& () - %31 KBti;Fom ()~ 0}5‘8 SEﬁOZ
t 10965& ()4$2! Y t10%& 1) -$2 t 109658 ()-$2\2Y8vU3! th%& ()
t 109 L& () {$2%CK tJ.O%&'A()-SZ TE0% '|& OMeb2!|K (NOVE|() -M1e tJO%NOZ
COCF3 A H OMe Me Me NO2
COCHF2 A H OMe Me Me NO2



, & () -$2vUal
F |[:vU4!

109% & () -

4t 109&' () -0yt 10%&' ()-0{t10%& ()-0 t10%<& ()-0&a@10!
; 10%¢7& ()-0 v; 109%%3?& () - Oy
& ()-10!10! &(>@/squ6@110l A ; 109R22& () 0 ;10%% & ()-0
;10% /: & ()-0'F ; 10922& ()-0 ;10% *: & 0 - OIF 10%77& 0 - Ou /012= M/\N510

91(\%9 J\

&10% +!'"

F &109% & (
; 109z UZ&' (
DOt 1098&' (
=t 10% & ()
@t 1098&' (
; 1098 & () -
“N10%&) &&' (
;109 & () -
N10% $! & (
910% & () -
y109% & () -
y109% & () -
mvi D5y 1094
y10% & () -
y109% & () -
- D5y10% &
y10% & () -
y10% & () -
- D5y109% &
y109% & () -

10

. 410!

J.I'

"&10% +!"

10 2l

Xt 10%&' ()-0 Xt10%&' ()-0 F'910% & () -
: . X N2t 109%&' ()-0X Nt 10%&' ()-0 XCt10%&' ()-0 Djt 10%& ()-0
X+t 10%& (Wo02Mtii0%& ()-0_(~\;

&10% & () - (10! 10! 10!

;108 & ()-!1< t10% | & (PeTUS01/48536

10' L]/

& ()-

Ql)

- OMYX| [ |
-p2 ;t 1

WE10
o4

' (

1t 1084 8{ ¢

-p2 D10

e (

& () -

Ot

t Moz
2 I D~ <y

() Mo 6]
W510

t 1083y
10% & (

. 1098& ()-0!K

-0

()-p2
_p2

p V]

|
- 0CeN
GINLOY&! (

<M
- p2DFI JKLYI
0 iR,'(\_n’

0 & () - P4
FS21

11 J.ﬂ”/o &
N10%*. -
~yYRf S27

(JORE ']
1& ()-0 F
L. T N1Qd

OV S &
' &109% &
& ()-0

D&
-0

),- 0

1098 8& () -

N10#g) &
)

(P 1

N10% &

NIo&;
()-0!'T |

) - Pde
()- 2109

R1002) 88!

NO2
8 & () - 1(
(\_ﬂ

110! 10! -

) - OMe |
N1O%&. () -

{2102
0

—O@H 10!
(0! 10! ) I

Eyl(ﬁ)@& (
() -2y1(

VIO &
D5\

()-=y10

0 &OMe 2)

Ifow&ie()-

) - 256W

10%1s ()

048!

7 W01

(\ 2dDD5

78 &a) -

\AL

2y 1dos &
10% & ()

()-Mg109

4 &NOZ 2

-2v109% & ()-2! #9¢) ) DSW

Eyl@ﬂ&

N1 00

10%084e( )
10% & ()

’)E\Al

12y 18t &

2y109% &

\nAl Q1 _/\

()-Mg,
() 2y109

1004 _0Q°

. 048 NgI2D5

6 & () -

VARY Lo Ve V4

2:1<? @EGTM

Vel

y10% &
Evlo% &

TR

20%&'()

2y 1694 &
2y109% &

( ) 2V10O

‘-M“O‘ 1/

aei
0 & () -2H

sy

mpgxz| m

)CQYHBYA
y10% &

4 & ) -2y

)- thiotd

1098%: (

0% & ()
& ()-2y1

-2y %é

250Mey 1(
0% & ()

2y109% &

0B IE) - 2

y 109 & (
() - 2dDDd

[al LW aY

YW

REY 4L

\l Mé-‘-"’

NGz T

) - NO2) DyW

M D5y 10%

W% TORE:
y109% & () -2y 10%

VIOR &
& ()-2

D‘%W

Me

Me

NO2

y y 10M4ee;
/é &' 2

)- 251094 & (F 2y
Eﬁ- 160%&'( -2y§£%é

| 098Me( ) -

?LI(E'ESV\;

2y 1des &

() -MelDDA

W NO2

Sy HQIETO

Oy 10

M D5y 10%

P MHG¥BY 1(

DO8 &EY( ) -

1094 &

2y10%8 &

p !

) - DMWY

T ’)1{

TOM& (

“2\NIO %% 4

DPy/1004 O

(N2 1

A& () -2yl
“’yl &

) - 2541094

22,1004 &
S e

& (F 2yl

09PME()

N0A 20 ()
XA\ /

2y 9% &[()

Fy LT o 70—

Me 1044 &

W& ()-2
| DD5W
+, 36: >nM

) C@C-P@ 79

& (g 2Y
M D5y 104

0% & ()1
& (V-2

2y Gk &
1094 & (

1 () -MeW
- 25W

Me

NO2

2 () - 254109
() - 2§'i‘0%

) |

WV W . Y AN

D5 \WMe

r\ nnn

Me

NO2

R |

0oP¥() |2

11@% &

lJIII

109

0 1‘39

/d&N - 21

wx| vt D5

10%0Rke( ) -

) -25\W/

25W1e

NO2

D5 @Me

Me

NO2

OMe

Me

NO2

OMe

NO2

OMe

NO2

COMe

OMe

NO2

79



y10% & () -2y10% & ()-2y109% & ()-2y109% & () - 2y10%
y109% & ()-2y10% & ()-2y10% & ()-2y10% & ()-2y10% &

& (
' (

) -
)

2dDD5W
-2y10% & () - 2mvk D5y 10%

1 & () - 2y MoomRIgIN3 2y10% & () -2y10% & ()-25W y109% & ()- 2. ) PEWVUS01/48536
y1098 & {)-2y109% & ()-2y10% & {)-2y10% & ()-2y10% & ()- 2dDD5W
y109% & ()-2y10% & ()-2y10% & ()-2y10% & ()-2y10% & ()-2y10% & () - 2i M D5y10%
1 & ()-2y10% & () - 25W
y10% & () 2y109% & () - 2y10%& ()-2. ’7D5y10%/10%& () 2y10%& ()-2y10% & () -2y

109 & () - 2y-094=8 ) —201004-0' (\_Dpa Gou1 00401100 10011004 & ()-25W
y109% & ()-b(7€Me {2 E'(?OP ”
t10% & ()-1 F'910%4 & -I—r{ZQF". & ()-1 t109%& ()- 1! (
t10% | & ()1 t10%& ()F1 t10%& ()41 t10%& ()-1r| ¢bU4
8&10%! & (){(10110110! :100& ()- '410% AW &I()-1 0t 0% & ()1
, 0t 1096 & ()- 14X[: bU4 | D, al O%’H () {1 X208%1 046°&' NI§ - X2 OCMQO%F NO2x2
5 al0%J&' ()-X2 Draloog& (){X2 "&10%!& (){N }\:by4a 1 ( alQu& ()-X
al0vB&' ()- K2 galouB& () - X2|0al0%c&| () - X2gal0%K&' () {X2
al0%oPC8’ (}-X2$' () 181 vU4 al0%&' ()41 3"&1098 & ()- &10% & ()-10+! 010)+! 10+! 2
;10%! & () wa%¢ ())- X2 byyXBvU4 |1 20Me0%k ()Md al09%sMe () 1! X104 () -1
alovB& ()- 1 al09B&|()F X! 7|a109%& ()-1GH\;.410! ;109 & ()- 0 al0wB&|()-
2a10%4& () {11 alo%& Of-1 al09B& (-1 al0%& ()-1dD410!
f108 & ()-{1f10%8 & () -{1f10%8 & ()-{1 3"&1048 & ()- 9109 & ()-10! 10! [CD410!
f10% & ()- {17 1WA &| () -{ 1T 10% &H() - { 1T 088 & () -Nid T 1098 &) - { 1T M9 & () - { 1t
D4f 10% & ( {1f10%&' [1110% & ()-{1f 104 & ()-{15W
1109 & () {11 - Daf 109%& () {{15W
1 f10% & () {1f10%&'()-{1ffL0%&'()-{1f10%&'()-{1_’PD4f10%f10%&'( -{1f 10%
& () -{1f 10¥8 &ocks{ TT IO & () - {2 T0Y8 &oMe { 1T IOE & () - {Mh0 ) tmiviNgar 1998 & () - {
1109 & () §{1f109% & (F>FLf10% & () {{15W
1109 & () {{1+/ 247821 >B4f 10% & () -{15W
1f10% & () {1f10%&'()"—{1f10%&'()-{1f10%a ()-{1?ACEl LN _?D4f 10% f 10% & () -
{1f 10% & ( =3 I IT0% (¢ 074 & Nz L 11 L0 O TRERTYW] vk Daf
10%&()-{Lf%%<%ﬂ&2 ) - 'fLO‘/é&'%ISY-{:Lf 1%%& ) - 1Bw et
11109 & ()1{1] befkni 1098 & ()1{1f10% & ()-{15W
111098 & () §{1f10% & ()~{1f10% & (){{1nptwy|} ) DEW
1 10% & () ) ’ﬁ.’.uv/d—g—(—)--{-w ;z()-{“.@%-g—(-)—-
1f10% & (){{ B8 & (Y)A{1f109% & (){{1f109% & ()-11f 1098 () q{1f '()-{1mv
-D5f 109 & () -{1f 1098 & T)-{1f10% & ()-{1f10% & ()-{15W J
11109 & () f{1i MD5110% & ()-{1f10%4 & ()-{1W -
1109 & () {{0oM8s & (){{1f 10% ’ () {{1.0HHBW F
1f10% & () {{1f10% az()&1“0%&'()-{1f10%&'()-{1f.0%&() {1@
11109 & (){1f10% & ()-{1f10% & (){{1f10% & ()-{1f10% & () {0 & ()-{1mM
- D5f 109% &' | 4-&—)—H1000-& {11008 016w
11100 & ()] 1094.& (]-{1H10% & PMef 15w H
11109 & () §{1f10% & ()={1f10% & ()4{{1_) D5W
1£10% & () {{1f10% & ()-{1f10% & (){{1F10% & ()-{1f10% & () {{16PD5W
10 & () TEOAE O TI0RE O {{IoMIABE O ITI0W & (LI ITI0% & ()-{1%
+mv+D5f100ﬂ&() {1 100/&&( -{1f104 & ()-{1110% & ()-{15W &5
111096 & () {1+ 0348>i M'D5f10% & (){{1f10% ¢ ()-{15W N
1109 & () f{1f10%W & () -{1f100W & () 1L1>@ng M) DSW
1 10% & () {{ 1fQH0% & é%oﬁ{f.LO%H‘()-{lfQEB%< ()H{1710% & () {{ IMPVX\ jadDD5W
1£109% & () f{1f10% & 0P-{LF10% & (){{1f10% & ()-{1f10% & (){{1f10% & ()-{1ad
ehnptm%WW #111_;1-0?4& (;Cr{r%'w F
1109 & () {{1twy]|} | M 098 & {1f 1098 & () - {15W
S 1110% & () g ()-£1f100 & () 1{1 205f 1004 1004 & () {£1£1004 & (V4{1f 1098 &
'()-{1f 1094 & (OF { 11 1Q%-& ( -{1H10%4 & OE{ 1fiv BBk10d6 & B) - {{f 108 & () - { 1 10%
1& ()-{1f1pW & ()-{15W!110% & ()-{1 ) D5W

CF Aco,\( H OEt Me F F

CF Acs,\< H OEt H F F

80



pL0%I& ()-0 3" &3QRe axﬁ)toF&%QR@(

PLO%X& ()-0 4p10%
- p10%& () - OZYL’721010| 10| 10!

plO%‘& ()-0 pl0% & () -0+ Z9L?X
\10%8G& ()-2 3"910% & ()- 910%
H\109%& ()-2 ?2\10% & ()-2 H&
3"910% & ()- 9109 & ()-10!?10110!'2 ;1
, ~] <vU410 {N10% & ()-0 ) pN10%

O PO U 5 Raboa R E by it Wil s,

&10% & () - 10! 10! L}\ A10!

SR LT FIRT

& ()-2:
NLO%! P&
NLOY& () -

p10% &5() N11 pLO%LAE ()L 3'&10N & () -
0%
PR R of B

D! pl0%&' () -
)plO%& ()- ql/

)-0&'$

18)%<x&
10% '

()

109

W)

-+0F}\ ;L?21010

()-2 \10%
- OtffurYs @)( ) - ONLO%: () - 02

0

& ()

2"\ 10984 () -
109% & ()-2 \10%g4g& () - 2EZ~vU410
~2 DH\ 10%

- p10YGE ()mmble?gplo%& ()-ql 5[pl0%:& ()-ql5BQ]; NA4O! 10! E

1f10% & ()-{1f109% & ()-{1f10% & ()-{1f10% & ()-{1f10% & () -{ 1dDD5W
!flO%&() { flO%&()-{lf 109 & ()-{1f10% & ()-{1f10% & ()-{1f10% & ()-{1i M
- D5f 109 &V0)0248F130% & () - { 15W PCT/US01/48536
11109 & () - {1f10%&()-{1f10%&() {1_?D5f10% 10% & ()-{1f10% & ()-{1f 10% &
() - {1f100 & ()-{1f10% & ()-{1f10% & () -{1m SF5f 10%0! 10! 10! 1
£ 10% & () - 1 %&() {15W ! f109% & ()-{15N[: F5f t10%& ()-@ "t10% & ()- @ -
t10% & ()-@ t10% & ()-@ 3"910% & ()- 910%&() NPj 3Kb{ Z9F5f
't 10% % & (= ;
t 10994 () - EE %tld%d:ﬁ' @byvUus (3" 080 (N 910%@?() (10801 o1
109 & () - 'r_[_;_l_gM&()Lmn t 1008 & () - @I\ <vU4 )\ LIN1QO W& ()-0
{N1098/ 3& () - 0OCB({ N1 (%) )l-0 5 N10v4 &Y -0 DoMaLo%& G- 0Jce} I -
{N109%&' ()-{ { NLOYA&' {NlO%&j) 0 r{N1j0% & ()-00! - {NUOY& () -
% N10%&' ()|~ OVEg T 1004 3EI0% & OFr OB () 10@;0@0' Ve 1008 & () -
{N109&& () 40o{[:vu4 | NesfO ()-2uf1§é/&'()-2 f 109K K& () - yO%&'()-EI@
f 109 () - 2 H-09dtietpe ANt G mrd656 ()-2
[ f109&' ()-2 H, f 10%& () 2 ?f 109 ()-2=bB410! pplO%4& () 0 pl0%<4<& ()-0 5;

Compdthdd)! UWpr { Y8B410! plO%& ()-0'$
)-o gp10%&’ () -

1@ "pl0% | & () - O'plo%QQ&() 0

@Ax& () -2! O\ 109%& () -

2 \ 10%CACE () -2

2

-J22

1098 ()-1t10%& ()-1210%& ()-11 10%r=Y& ()-1 3"910% & ()-

L109% & ()-ZzYSNA40! 1 10%8>& ()-1 10%4=48ed - 117 100838 ()-1
v1099=9& J-IITE TO7& ()T © OV SA& (JF L ( -

&10%&+! &&J () - (&0|1|10IR’100 ' (R’ ; & ()-1 L
1099B9&' ()- 19Ha3Ld}); aT30 Da ()-J2uall0%c& () -Jp
al0% Kv& CKG&! [ a10%=&' (
H(al0% &' (demmteitedio s - I—
H al0%:& Jffbsw Mg
910% & () 1o&+| &108& B&' ()-J2Snl} T ¥y40
,0al0% (}-0 palo%& ()-0 2al0% ()- Ol J10%4&: ()-) al0%K4Kg' ()
5-al0% & {)-0uT30 3"010% & ()-& 910% & ()-&101101101 - 1 :
alov&' ()-§ alG@HOoC& |() - OBtysuT30 H109® ()-O1- ~109%&'F)-0

~109&' () - ~109&' ()} 0 ~109&' ()-0*, E** 2yX8uT30 b{10%& ()-(

~10% | & (}-0 ~10%& |()-0 ~10% ()-0-!- |~10%& () - §25678FUnv
y10%&' ()42 3"910% & ()- 910% & ()-10110!110! ;10% & ()-|i:
y10%F& ([- 2CF @ U0%&' @8- 2, y10&' () 2 AW 10¥& (a2 '
2+y109&' (J-C2_y{}\;} 410! ;1098 & ()- yl0%& ()- | yl0¥%s&

4y109%& () 402" y10%&' |() - QI y10%&' () - C2a@ 10! 10%%/&' ()-1!¢
10999& ()§1 "&10%& ()-° 910% & ()-10! 10! ! =yWs{@10 10% /

10% / & () {IT QY& () - I0BOYF 1 & (N} @T0Y&H ) - 1 @OEFF ' Q

1 10% & () , 109 ()1 010%& ()- 11 169%& |()-1 10%@T& () - 1FSd
"\ 10% { & , “()-1 "]\ 10%ve& (P)-11 0"\ 109%&' ()-11 [3"

910% & () ; 0851010 8\ 10%&' ()-1!| \ 10%n& () - 1W 10%&'

\10% . & (= O X2 AKf*IOi*u'fﬁl“'f"w&-&g(;—)—'—" =
"\ 10%& () - ()-195"\ 10¥mn& (] - 14 >K>1110! B10%46X S&

S& ()- @SJo¥BX S& (]) - @S10%6K S& ()-@ " 1098X $& ()- Yid

S10%6X S&f () - @S10%YBX S& () - @S10%6X &' () - @S1P¥BX S& ()

S& () - @db&a@#

81



S10%8X S& () - @SL0YBX S& () - @S10%BX S& () - @S10%SX S&' () - @S10%BX
S& () - @S10%BX S& ()- @i M K>5S10%8X S& () - @S1098X S& () - @5W S10%8X
S& () - @SVOUBMBE' () - @S10YBX S&' () - @_?K>5S10%B810%BX S&' (ACTAr®1A8BK
S& () - @S10YBX S& () - @S10%BX S& () - @S10%8X S& () - @S10%sX

S& () - @M K>5S109%65X S& () - @S10%BX S& () - @S10%68X S& () - @S10%8X

S& ()- @5W S109%8X S& () -

@"# ) K>5W S1098X S& () - @S10%8X S& () - @S10%8X

S& () - @SL0%BX S& () - @S10%8X S& () - @#% ) - 02dDK>5W SL0%SX S&' () - @S10%8X

S& ()-@S
S& () - @22E7<>@§m K>5S1PIeX & ()H@siovsxFse (- 109/6x
S& () - @5V S10%6X S&' () - @D MNRTi M KX5S1096X SE/ @5W
S1098X S&[ () - @S10%SX S& () - @S1098X 9&' () - @TVE
S& () - @SILOYEX _S& () - @S10%BK S&' () - @S10%BX_S&l.() |
S& () - @dfj | pSEIDKBEW SIBUEX| S& (B- @ JLOYBR! S&' [ ) - @IBLOYGX S&( )y @S10UBX
*S& () - @S[0YSX S& ([) - @SL0USK S& () - @uyz} mvt K>pS10%8X S&' (TN S10pBX
S& () - @SJo¥BX S& () - @S10%BK S& () - @5W S10%8X| S& () - @i|Mm 0UBX
S& () - @S|o¥sX S& (]) - @5W S10%8X S& (|- @S10usX| S& () - @3 0%5
S& () - @_fK>5\GFS1095X S#e( ) - @S106X &' () FRS1PYSX 1B& ()|- 0%
S& () - @SJOYSX S& () - @ADK>5W S109BX &' () - @SLPUSX S& ()|- @&LYS x
S& () - @So¥BX S& () - @S10%BK S&' () - @S10%BX S&] () - @mk>5s
S& () - @SIO%BX S& () - @S10%BK s& () @S1098X S&} () - @5W $10%5
S& () - @i FRSHL0Y SHE) - @ 3 WPIU78K S& ()- bJ. X
S& ()- @S10sX s& () - @ 7K>58 < 51098X S&|() = X
S& () - @S|o¥BX S& () - @S10%s 310%5x S& () - @nN. |«>531 x
S& () - @SLO%SX S&' ( @2310%5 () - @S1096X ) - f@5W
| - K>5S10%5 —EP S GBSO W%R%}% S& @S10%8X
S& ()-@ ' 10%5 S& () - @S109GX S )H S10%8X
S& () - @s - @S10%8K S& () - @" $&( mvk K>pS10%8X S&' () -YeRS10MEX
s& () - @S| - @S109BK S& 5W S1098X| S& () - @(}, / 15694 - KP5S10%BX
S& ()- @5 INVaR s DA S (e @ S10URX] SR () @ 4100
S& () - @9 <>@EDK: 531c1%x S§' (SHUEX [S& (F- @SLovsX¥ S&' () - @810%
S& ()- @S109BX S& (|) - @S10%8K S& () - @S10%8X S& () - @FI KPPQLiNG R>5] V;
109 & () - 108X S& |() - @5W S1098X S& (|) - @S10%BK S&' () - @S10%
S& ()- @TIWVWeuvU4Y | p10% (. & ()-0 p1d% ( "& ()10 9p10% (| ,& ()-0
YF"910% &} () - C¥R10% & (OEt' 10} 10! A0 E)[+}\: €AY | pl@&3$&'|() -0\ plp%
& ()-0! pJlo%& ()-O0plloYD# D& ()-0pl0%aH T& ()-0 pl0% & ()-O-f/ég&‘ﬂvyz{Y8+410!
Y; 109 & (]-)! plov&® ()-0 | pj0% & ()-d) | plo% & ()-0-! {109 ()po |
npl0% & (J-0z{|a@o! Y X10% & ()-3!| XI0%F& [)-3 X10%7 & ()-
Y3" &10% & () - CPOT0% & (Qrel0T 107 offr: @07 ¥10W P T&K) - 3 [XTOUX/
X& ()-3"XLoWw?2 v& (])-3& X10% & ()-3&!| X109KK& [)-3 X109
& ()-31VYR[\| [ NA401j0! 10! 10! ¥; 1098 & ()} } X109 & ()-3 : x]ou&S -3
WK109 7 | & ()-3 X109X7 X& ()13\ix n|\94NA4010al0Pp7 p& ()-j0al0%2 g ()-O
alo%y & ()= ks = =% ;
al0v88&' (-0 U al0Y%e & ()-0! [alovB8& ([)-0 u walpo® ()-q- a,

CF OEt NH, F F 3\3

CH OEt H F F b

CH OEt H Cl F b

—N

82



.al0%w & ()-0-!
109 & () -!

al0y88& () - 0BYpruvwx{naT30 Y910% & ()- 10! 10!
al0%=& ()-0 u al0% & ()-0 q aldo% & ()-0_?aT30

10! Y,

YOt 1098 & WP-BMBLIGE & () - h1t 109 & ()-h1t 10% & () - hlt 1098 & (BCHUSO1/48536
YF" &10% & ()-1-aT3t 109 & () - h15W
$t10% & ()-h1t 10% & ()-h1t 10% & ()-h1t 10% & ()-h1l_?aT3t 10% t 10% & () - h1lt 10%
1 & ()-h1t 109 & ()-h1t10% & ()-h1t10% & ()-h1t 10% & () - himv aT3t 10% & () - hit

109 & () - hit 10% & (

)-h15W

K109%& () -
{k109& ()-057{Z8vU4

K109& ()-0 K109%& () - O7RTWKYZgwuT3
- 109 & ()-0'< K10% | & ()-0 K109
Y" &X10% & () - 2X10% & () - 2X10%

X1098 & () - 2X10% & (

0 { k10With fepar@!tcFériddtd (C& () - 0 . k10%& ()-0yk1l0%&' ()-0

$t 1098 &' ( J—bit=l094-8(—halPO3t-1004- 2 () 11004 2" () L1kt d004 0! () L 10% & ()
-h1t 109 &]( 1R60ft 104 & ()Ehls

$t 109 & ( -hlth%& ()-h1t 1048 & () - h1t{10% & ()- h1_203tt 149 &) Shif 10% & ()
-h1t 10% & () - h1t100h&'() hit 1098 & () - h[1t 109 & () -h1

nN. 03t 1094 & ()-h1t 11096 & () -hlt 104 & ()l hit10% & ()-hltlDE)fL&L(_)-_hlﬁW $
"$mvt 03t 1096 &'CH - h1jt 1099& () {h1t Neke & |() - hBW F

'$1t10% & ()-h1t 109%(& ()-h1$( ). 2361-03t[10% & () - h15W —N

$t 109 & ()-h1t 109 & ()-h1t 1098 & ()-h1t|10% & ()- h168: >BDH [?03t T004 t 0% & () -
hit 109 & {)-h1t 1098’ ()-h1t 10% & ()-h1t 109 & ()} h1t 109 &()- h1H LNPTXnN. 03t
10% & () - WIT 1@ & () - NIOBOY & () NegT 1068 & ) - h1{ IO () -[15

$XZ"_egi mijh 03t 10% & () - h1t 1098 & ()-h1t{L10% & () - h15W -\ﬁb

$11109% & () - hit 1098)& () - hli myswxi - 03t 0% & () - hL5W

$t10% & ()-h1t 10% & ()-h1t 1098 & ()-h1t[L0% & ()-h1 203t 10% t 10% & (] - hit 10%
& ()-hlt1 T T T L = ()-h1t10
% & ()-hl 10%@7) hltl%&' )-hlﬁlO% ()ﬁ]15v\| F

$i M 03t 10 ) - h1t|109% & () - h15W

$9% 10% & () - hlth%&'() hit10% & ()-h1] 203t 10% L09% & () - H1t 1098 & (] - h1t 10%
& ()-hlt 10948}~k 1094 & () h’l_t’InQAP'l) RAN-O0B+1004 & (H-hi1t 10948 () - h1t 10
08 & ()-h1f10%%& () - hltl%%&' )-h1Bw g M 08t 109 & ()E hit 10 Thisw

$9% 10% & ()-h1t 109%1&' ()-h1t 10% & ()-h1 203t 10% [L0% & () - H1t T0% & (] - h1t 109
& ()-h1t109% & ()-h1jt 109 & () {h1t 109 & [() - h1nN. OBt 109 & ()|- h1t T0% 1] )-hit 10
% & ()-h1f10% & ()-1h1t10% & () -h15W $ i M 03108 & ()-h1t110% & ()-h15W
$9% 10% & () - hGFL0% |&' ()OEtLt 1098 & M) - h1] F F

"& 203t 10% 10% & ()} h1t 109 &{()-h1t 109 & ()-h1t 0% & ()- H1t 1098 & (|- h1t 1098
&'()-hl&'-/137nN.03it10%&'()-hlth%&'()-hlth%L&'() h1t 0% & hhum%&'(
)-h15W $1; =ABI Ki M|03t 10% & () - h1t 109%& () - h15W

$9% 109% & () - hOHLO%|& ()OmLt 10% &NE) - hIKMOSHY] _2p3t 1084 109 “h1tfo% & ()-
hit 109 & ()-h1t109%(& ()-h1t10% & ()-hlt 109 & () {h1] ~_bcd rtg-lﬁ 0% 10%

& ()-10'1Q! 10! ;109 & ()-t10% & ()-h15W $r\~\; F3t1 ~@O0% & ( !
@0%s& ()- 1@0%& ()-10@L0%M& () -1 @0%A4 %& ()11 | "L10%|& () - /1| X6F3!'Y
@0%s& ( A0T6R®, () -|L CLgon& () - - VA& () -1-1 ¢

@QL0% } & ( 10 y; 109 & ()- @dw &y 1!
@o%x& (-1 @0% g L09%&' ()-J9 \1 '1)-J21<
\ 1096358 ( @\ 100&/|() - J2 6\ 1p%& () -J2
DD\ 109%&’ () o > @ 55 R 0% ()-0
F" &109% & () - &10%&'() 10,110,110, 1 10%|&'()- \ 109BB& ()-J2 [[OvU4 | A

18 K10%xX&' ()lvo klO%&' ()-00!'< k10% | & ()-0 k10% ()-00
¥

) - 2X10% &

/ =X1098 & () - 2i M uT3X10% & () - SX10% & &) - 25
/=X10% & () - 2X10% & () - 2X10% & () - 2 )uTSVWWlFormula ©
/ =X109% & (R°- @M IRYSF¢rinubXIDdiR t Yorexane/Q8 which2X B094 & §-ne@dbided Sibocyclic or

5

heterocyclic ring.

Preferred compounds of Formula (C) made according to the present process are described in

Table C.

Table C
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/ =X1098 & () - 2X1098 & () - 2X1098 & () - 2X1098 & () - 2X1098 & () - 2X109% & () - 2mM uT5X
1098 & () - 2X1098 & ()-2X1098 & () - 2X109% & () - 25W

/ =X1098 & WP-2(48H3T5X1098 & () - 2X109% & () - 25M PCT/US01/48536

/ =X1098 & () - 2X1098 & () - 2X10% & ()-2_) uT5WM

/ =X1098 & () - 2X1098 & () - 2X1098 & () - 2X109 & () - 2X109% & () - 2dDuT5M

/ =X1098 & () - 2X1098 & ()-2X109% & () - 2X109% & () - 2X109% & () - 2X109% & () - 2mM uT5X
109 & () - 2X10% & () - 2X10% & () 2X109% & () 25Wi

/ =X1098 & TReS LI T 084-2
/ =X1098 & ﬁ) ZXAO%& ' oww%& ()- 2@0%& ()-2x1
(10948 ()~ RX1004 (109

0% & () - 2) S 2 CAERIL 2 10% & ()

- 2X10% & 11)-23@6%& ()- N

/ =PRUYZ"" il M uT5X109 0% & () -25\WM ] /J

/ =9K1098 &J () - 2X109% B () -2X10% & () -2 bdhj my_?2uT5K109%X10% & -'2;%00 & ()-2X
109 & ()-BX10% & ()4 2X10% & () - 2X1098 &i() - 2qrvxz| nN. uT5X1 M ()- 2x 0% & ()
- 2X1098 & ) - 24898 & () - 2X1098 (&' () H25WA |/ =i RIEuT5X[1098 Be( ) - 2AX1095 & () {25

| =9K1098 &J () - 2X1098 &' ( [- AX10% & () -2_2¢T5X109%X10ps & () - 2x10% :@( 2, 10% & (
) - 2X109% & () - 2X10% &' () F2X10% & () - 2nNJuT5X10% & () - 2X10% & T/@&' ()
X109 & () §2X10% & () - 25 / =i |[M uT5X10% & () - 2X10pA8 & () - 25W

[ =/X1098 &I 7~ S0P B () - PXIOY & (¥ 2_7{ TS XGRykI0p8 & (e ZXT0YB 7X10% & (
) - 2X109% & () - 2X10% &' ()-ﬁxmo & ()-2nN{uT5X10% & () - 2X109% |& ?tg(lows & ()-
X109 & () {2X10% & () - 25WM [/ =i|M uT5x1o0 () - 2X10p8 & () - 25\

[ =%X109% & &) )/algﬁ

OB xibos &Y - 2 DU

/ =X109% & () - 2X1098 098" () - 2X104

/ =X1098 & ) - 2x10% ()-2X1008J& ()-2X1046 & ()- 2X1Do6 & ()- 2410068 Y ) - 41 # mMu
T5X10% &' () - 2XHD% &) () +BGL0% |8 () I2X1096 & OFt 25 H i

/ =X1098 & {)-2'), 0158i M uT5X10% & () - 2X10% & () - 26W (]

/ =X109 & () - ()-2X10%|& ()-28: >@GCH ) uT5W

/ =X1098 & | 209 2% 0988 )2 X D482 15

/ =X1098 & () - Bkioosle () Foxio4e & OFt2x1bos & 1) - 2 100{ ()-2Y]~chlr

) - /8 -
MM UTSX1046 & () - 2X1D% &' () - 24109 & () - 2X10% & () } 25\

/ =X10% & TS — 0958 St
/ =X10% & )%5‘5% & () - 2h10& B 6?E?()-o 109888 (|) - %ow ()-0
3810% ! &1 () - 910%} & (F= 10! ! ()-013 10% % ()-0

109& () - Oﬁwﬁ%ﬁﬁ ST caek =
9109 21 ' &.{) - |1o 110, | 10%|&() 109& ()-0 10%&() 0_2vU4
"\10% 2! & () - 2\ 10% 217 & ()-2110% 2! & () - 2\10%91 & ()-2\10%

T8O R O s St WPk 3G o Bt el

- JV10% ?! 'réagént; th&lﬁ)%d’éﬁhaﬂ abdve2\ 1096 ?! ' & ()-2)) VU5W
U\éWO% 2E()- 2\t11' ({ey proces(s)stezp\, ]ﬂ?e(ylm’c))llar ratQ of2 \h%oc?{gagllcmﬁ coQ regf\;e}lto% ;')éact(zgfnt( el_c " dDv
5 10%7! c&nﬁama\orm&gﬁegf £af) 15 BrafBbI! 1ok GBSOV Lot (21 2hnb%rBtetaBly (o) 10
620 E () prbuE s L § (L2 I0N T8 L2100 2 £ 02100 1 () 25W
J\ 10% 2! r&ng@ ard 40f0 Bksﬂ&e (td udd 13&%18&/&8%@) hi er_)nYdlﬁWatlos and_still benefit from the
.JV10% ?1 & (2 2\ 10% ’?l & ()-2\10% 21" & ()-2\10% ?!" & ()-2\10% ?! ' & () -
&( 025d[)\/LW 1VE process.
- JV109% 2! & () 7k 1Q%edd m%el(t)onZ;}ré&% Blep &s @ﬁ&hﬁ?%&ied%&)m%l td sétvénl 02\ 10
%’?' & ()-259: ACCKnM vUS\ 10% ? E % ?! ()-2\10% ?!'' & ()-2\10% ?! ' &
' ()-28% .combingtjon of &ol(vgnta r@vpfmmqweman whigh the prpcess_stapipogrried Qut (rycluéswlt are

LIV109% 21 & (203094, 1 ce U5 2\
109 2! ("5%5 22‘ i‘%%%%w o, &té%ff%%/o 21%6 % ﬁb’/ﬁ‘%’:rf‘%‘oxf‘&“ﬁ ' Q” ‘§ yz\éi’%’%g %ﬁ&ﬂ&' -2 frTrIr)t vz
~nN. vU5\ 1@1timahy1@ze(a)m®\ m%lel Xykng )tetzahm%umn diogane 2\, Z_ﬂ%eﬁwxxpﬂ(la)nezdlglm morg’ ()

730 1054 AP Bles i heqonblfplo gt Y wware afgn grimare seys ey s o

"8 ()-2\ 1088iRd & ()-2110% 21" & ()-2110% 21" & ()-2\10% 2! & ()-2nN. vU5\ 10% ?
1'& ()-2110% 21" & ()-2\10% ?!' & ()-2\10% ?!' & ()-2\10% ?!' & () - 25W

. Ji MvUB\ 109 21" & ()-2\10% ?!' & ()-25W

LJ%10% 2! & ()-2110% 2! & ()-2\10% 2! & ()-2_?vU5\ 10% 10% ?! ' & () -2\ 10% ?!
'8 ()-2110% 211 & ()-2\10% 2! & ()-2\10982! ' & ()-2\10% ?!' & () - 2nN. vU5\ 10% ?
1'& ()-2110% 21" & ()-2\10% ?!' & ()-2\10% ?!' & ()-2\10% ?!' & ()- 25W



LJiMvUB\ 10% 21" & ()-2\10% ?!' & () - 25W

LJ%10% 21 & ()-2\10% 21" & ()-2\10% ?!' & ()-2_2?vU5\ 10% 109% ?!' & () - 2\ 10% ?!
& () -2\ DEMO2HBE3 () - 2\ 109 2! ' & ()-2\10% 2! & () -2\ 10% ?! ' @QI/USHI/48536

nN. vUS\ 1096 21" & ()-2\10% ?!' & ()-2\10% ?!' & ()-2\10% ?!' & ()-2\10% ?!' & () -
25W . J"&),i MvU5\10% ?!' & ()-2\10% ?!' & () - 25W

LJ%10% 21 & ()-2\10% 21" & ()-2\10% ?!' & () -2, 0469=> ) vUSW

LIV109% 21 & ()-2\10% 21" & ()-2\10% 21" & ()-2\10% ?!' & ()-2\10% ?!' & () - 2>CF
JNPSADvUSW - . S .

T3V 1006 21" & () - FEATBRSIPE: 4 yhish {i uBiertRrocess Syl caried oph 1s Brefaghin g aputs, 4
% 21" & () -SIK abogmﬂomm@memb@ frym b U0TC t&ak0ut 260PC YN PRIErIBIPSHDIOR! ' &

' ‘(]2 1305/6V\g| ) 1[%6' 0@% S,t? 14@%{) ué%%r\é %?@]ﬁ %% 5 F§Lfét%w&nog{ép’)lls camga is prevtsclerably
. J\10% ?! f&nﬁ )1b021‘t DG%tm! to &'b()l)t-ﬁ\ahﬂ?/ﬁl&!e';ﬂéf(n)ablg\fﬂdﬁ?/mﬁﬁut &:8(arm2b hBdHt 20 'a&h,(her2 dDv

-USW . . :

. J\ 109071  Peefprably s} frosy abput 1 au tpsbeus 2 agm, Also\ prefegred is ghat the prqagss, siap be casried, 1
% 21" & () -cti¢apbih \akBiénPlemBerhiire2ind ORsstie, 8t Atabt M?éml&re(tl)re ahdafiicte plisdure. 25W
[ .IN10% 21" & ()-2i N-vU5 y; 10% & ()-\10%'>I & ()-

L J\ 1006 21 ' &8amy thasq posss prditions atsofnerely grepipsopiaie sﬁdleh)ay&' P9t he interpreted as in

1t 10%‘2"&'a€1%wéy llﬂu&%%ﬂ&ﬁs& aifd@peISy.() - 910% & ()-' 10! 101" 10! / yWevUA

t 1098 () - 11 09P& ()- 1! t1098B& ()-1 t 10%P& () - 1!

t 109BB& ()rvl/ 1K Jaysd % hetlctEl,(q s ()-1 t10%6& ()-1 t 10968 ()-1! t10%BB& ()-1

t 109K& () -1 t % & ()-k2~10% & ()-k2 "L10% & ()- &10%
-19 10 10 T@dwwwg are)qx%nhwrhlawe&w(t yepmt-t9 hedigniting, reparding,varigtionk of-the o
k2~1 0% & ()-k2~10% & ()-k2~10% & () -k2~10%
-k2~1§@% %‘%Ve ws?’iplkzmw VV5~10% & () - k2~10% & () - k2~10%

- k2~10% & () - k25W# ~10% & ()-k2 i BxmuBlel0% & () - k2~10% & () - k25W #~10%

"o 1odirba DOEREH Sldprgt P iR i nf A iib ) k57 one

-k2~10% & ()-k2-40% & ()-k2~10% & ()@ k2GKLSUW mvt vV5~108 & () - k2~10%

-k2~10% & ( % & (JSKRBW #-10% & 3)-k gi ki My V- 10%0e:
-k2~10% & ( SW#~10% &' () - k2 ) - K2~1Q%
- k2knoswz ~_2V5>896-10% & () - k2~489%da( ) - k2~10% & 5 () -k2~10%

_K2~10% & () UoBs-nN. VV5~10% & () - K100 & () - k2~10% 8bd), - k2+10%
-k2~10% & () - k25W #i M vV5~10% & (}-k2~10% & () - k25W#%~1 fyé % k2~10%
-k2~10% & () -k2_?2vV5~10%-10% & ()= k2~10% & () - k2~1008 & ( ¥ L0

-k2~10% & () -k2=10% & () - k2nN. vV5~18% & () - k2~10% & () - kP~10%
-k2~10% & () - k2~10% & () - k25W #i.M vI(5~-2684 & dedp 42~10% &J() - gg%W#%-lo%
-k2~10% & ()-k2~10% & () - k2_2vYf5~Y0%}10% '1’<2 1G%% 0%

-k2~10% & () -k2~10% & () -k2~10 E Ok k2! 10%
-k2~10% & () -k2~10% & () - k2~10%&,( | - k25W #i M v V5101 Ot M2~10%
-k25W #%-10% & ()-k2~10% & ()-k2~1U% & ()-k2 _2vVv5~18@%10%\ ()-k2~10%
-k2~10% & () -k2~10% & ()-k2~10% & () - k2~10% & () - k2#% ) - nN. vV5~10%
-k2~10% & () -k2~10% & () -k2~10% & 8 k2~10% & () - k25W#- 1489;
vVg~10% &' (teps P 8cRutloh ok 23\ rHS(Eckd) %n%olé Lclkgmlﬁ%lﬁd{chrok%mmré 100 mi)
- k2>@HKOP_) VVBW #~10% & () - k2~ 10% )- k2 - k2~10% (()-k2 10%
- k2 PUyradsied pxalid whigrido (3483 g) follpwedby %Ldl(bys kfzanhm@& WF kihem%l@p isstineel-10%
-k2~1 0%
KosWAR B BEERU O M B ek i 388 ot {5 Byl
- k2~100/gige 2)p-dimeth@o enzdyl Riorjde\25\W

Step b: Product 2 is dissolved in anhydrous acetonitrile (20 mL) and is introduced to a

L Y L Y W W W e T L T T L e N N e N P P L )
N N N N N N N N N N N N N N N N N N N N N

R0 R0 R0 R0 RV Ro R0 ReRoReRoReRoRoRoRe R0 RoRoRo R0 Ro R0 R Ro Ro
i

NN NN
N N N’ N’ N’

20  stirred solution of triethyl amine (38.3 mL) and ethyl dimethylaminoacrylate (17.29 g) in
acetonitrile {130 mL). The mixture is stirred at room temperature for 5 minutes, and then heated
to reflux until the reaction goes to completion.

Step c: To the reaction mixture product of Step b, cyclopropylamine (19.01 mL) is added

at ambient temperature and stirred until the reaction is complete. The solvent is evaporated, and
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#~10% & () -k2~10% & ()-k2~10% & ()-k2~10% & ()-k2~10% & () - k2dDvVEW #~10%
& ()-k2~10% & () - k2~10% & () - k2~10% & () - k2~10% & () - k2~10%

& () - K2MWONBASD% & () - k2~10% & () - k2~10% & () - k2~10% & ( )PGIZBSWIASTOY

& ()-k2i MvV5~10% & () -k2~10% & () - k25W #~10% & () - k2~10% & () - k2~10%

& ()-Kk2_)vVBW #~10% & () -k2~10% & () -k2~10% & () - k2~10% & () - k2~10%

& ()-k2dDvVBW #~10% & () - k2~10% & () - k2~10% & () - k2~10% & () - k2~10%
& ()-k2~10% & ()-k2 m\vvV5~10% & () - k2~10% & () - k2~10% & () - k2~10%
& ()-
&

k25W.#~109% & ( k= k2] i Ne VWS, - 1098 & () -~10% & ().- W#.l% 2~10%

O Koondt B ke W e adtoid Suishad 4ty Sl bl Bt " AR cobi 6
"s10% & ()sodeﬂ:QWz&e éﬂdcoﬁéﬁnﬂ@d&d?/&&ﬁf@ﬂ%&& pRksupeli0 Fa@Rish prodlie 4p10%+8&' () - 2
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10 1" 9% - D3k1Q%&>! &&k&ﬁ

% k109@>! &gndheatgd tpo mweet)ngllkiwd&&ﬂk the 1qa¢timngis cIRplety. Thg seagsivp milyre1 0og>
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06 HKOPWY mvk DBk 109&>! &&' () - 1k109@>! &&' () - Lk10%&>! &&' () - L5W

% ! K10%&>! &&' () - 1k10%&>! &&' () - 1[ _bei j Example 200&>! &&' () - 15W
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Example 6
5 Ethyl-1,4-dihydro-1-(4-fluorophenyl)-8-fluoro-7-piperidinyl-1,4-dihydro-4-oxo-3-quiniline

carboxylic acid 32 is prepared by a process similar to that of Example 1 from 3-fluoro-2-methoxy-

4-piperidinyl benzoic acid 28. The starting material 28 is prepared from 2,3,4-trifluorobenzoic acid

by sequential displacement of ortho and para fluorine groups with methoxy and piperidinyl groups

by a procedure similar to that reported in literature. (See e.g., Tetrahedron Letters 37 (36) 6439-
10 6442 (1996).)
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Example 7

Ethyl-1-cyclopropyl-7-isoindoline-5-yl)-8-methoxy-1,4-dihydro-4-oxoquinoline-3-
carboxylate 30 is prepared by a process similar to Step d of Example 1 from the corresponding
5 acrylate derivative 29. This acrylate derivative 29 is prepared by methods depicted in the literature.

(See e.g., PCT Application No WO 97/29102.)

O O

OMe
29

O [ OF Step d
N O OMe" NH >
A

Example 8
Ethyl 2-chloro-3-nitro-5,12-dihydro-5-oxobenzothiazolo[3,2-a]quinoline-6-carboxy-late

10 33 is prepared by a process similar to Step d of Example 1 from its cyclization precursor 32. 32
is prepared by reacting 2-chlorobenzothiazole 34 with ethyl-2-methoxy-4-chloro-5-nitrobenzoyi

acetate 31 in the presence of sodium hydride.

o o cu——(\sD
ozNJCE“\)LOEt N'aq 02NMOE1 Ijurk
cl OMe OMEB
a b

il 32 33
Examples 9-11
15 Cyclization precursors 37, 40 and 43 are prepared by condensing ethyl 2-methoxy-4-
chloro-5-fluoro benzoylacetate 35 with appropriate imino ethers 36, 39 and 42, respectively. The

cyclization is carried out as described in Example 1 Step d to produce 38, 41 and 44, respectively.
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Example 12
5 Ethyl 1,4-dihydro-4-oxo0-6-nitro-7-chloro-1H-benz[d}imidazolo[2,3-alquinoline-3-

N

carboxylate 50 is prepared form cyclization precursor 49 as described in Step d of Example 1.
The cyclization precursor 49 is prepared form 2-methoxy-4-chloro-5-nitrobenzoic acid 45 as

shown below using similar procedures reported in literature. (See e.g., J. Med. Chem. 36 (11)
1580-1596 (1993).)

0o o
MOH Step d ON [ Okt
HN cl N

OMe NH
= &
HZND
HaN
48
o O o O 0
O=N < OE ON OzN oH
SMe ~€——— Ot o
Cl OMe SMe Cl OMe Cl OMe
10 4 4 45

Example 13
(-)-9,10-Difluoro-2,3-dihydro-3(S)-methyl-7-oxo-7H-pyrido[ 1,2,3-de]-1,4-benzox-aine-6-
carboxylic acid 56 is prepared from (+)-Ethyl 2-(2-methoxy-3,4,5-trifluorobenzoyl)-3-[(1-
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Example 14

Ethyl ester of oxolinic acid 61 is prepared by a process similar to that of Example 1 from
10  2-methoxy-4,5-(methylenedioxy)benzoic acid 57 as shown below. In Step c, ethylamine is used

instead of cyclopropylamine.
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109@2r" & ()-13 109%&r"Z& ()-!3 109%&r"Z& ()-!3 109%&r"Z& ()-! NQRUY[ ] sS3vV63
109@r" & ()-13 109%r"z& ()-!3 109%r"z& ()-!3 109%r"z& ()-!/Ki U 3

109%2r " z& ()-!]_ cdgksWrvVe3 109%Zr"Z& ()-13 109%r"Z& ()-!1/Kf U 3

109@2r " z& ()-137109%&r"Z& ()-!3 109%&r"Z& ()-!kogstwxc3vVe/ Ki U 3
109@2r" & ()-13 109%&r"z& ()-!3 109%r"z& ()-!3 109%&r"Z& ()-!3

-10%Zr " Z& ()-! x{dHvV6/ K U 3 10%Zr"Z& ()-13 10%r"Zz& ()-13 10%r"Zz& ()-!3
109%2r " Z& ()-13 10%r"Z& ()-!3 10%zr"Z& ()-!sRlvVe
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% 99- 1098 ()- Y 99-10% & ()- f +10%:& ()-3 100&r"Z& ()-1/Kf U 3
109@r"Z& ()-116|[:-610# f:10%& ()- f :10%& ()- fF810%& ()-
f F6F" 109480048118 5109%:&' () - fF 32" 10%& ()- dD610# 8y 10WCE/(N1/88536
10% & ()-8y 10% & ()- fF &10% & ()- f&10% & () - 10#10#0S3D6108y 10% & () - 8y
10% & ()-/Ky ]J 8y 10% & ()-8y 10% & ()-8y 10% & ()-cCD6108y 108y
10% & ()-8y 10% & ()-8y 10% & ()-8y 10% & ()-8y 10% & () -8y
10% & () - WWD6108y 10% & ()-8y 10% & ()-8y 10% & ()-8y 10% & ()-/Ky ]J 8y
10% & () - ()-8y 10% & ()-8y 10% & ()-8y 10% & () -8y
10% & () - %@@éﬁéﬁ D6108y 10% & ()-8y 10% & ()-8y 10% & () - 8y
10% & ()-/Ky ]J 8y 10%&'() "0&) 0BD6108y 10% & ()-/Ky ]J 8y 10%&'() 8y
10% & () -8y 10fV & %8& ()-)+ 356 CDB108y 109By 10% &
100 & ( )-8y 109 é%ss % -C%%ip%’y d Jgopga yuc afe%*l&g&) aéée?%ma@éy
10% & () - 8361&9%1&&@0&&’ dko&fh&lcﬁﬂer 8ierdddYorda (ﬁhaﬂﬁ}éetﬁi@&ﬁy&ac(:éptibll%y sdly) hgdrate, or
“El KLNPRc Jhog&y qi( 109 & 8y 1006 & () -8y 10% & ()-8y 10% & ()
10% & ()C@O Y&l ‘3°SF§SWI“ rmide 11555011006 & () -8y 10% & () -8y 10% % ()-8y
10% & ()-8y 10% & ()-% Ky ]J def oqsws TADGLO08Y ;10% & () -8y 10% & () - 8y
10% & )-8y 10% & ()-/ky 13 8y JO%§ ()- Yy} oTHDO10 FSHL0% & () - By
10% & ()-/Ky ]J 8y 10% & () - 8y ®ag 5()-z|[: D610 . (10% & ()-
K (109 ()- [fY($10%& ()-z fY($1 )-2 | S 10%& ()- Y@
1094 & ()-zvU410 @ 10%& ()- E () AA&L0%& ()-10(10(10( ; 10% & ()-
3710% & ()-~|[:vUs10 F 1090& ()- A", NosRR)- YL109%& ()- F #10%& ()-
1090@ ()- ys1098@& ()-#{|[:vU410 % 10%.& ()- @ D\, 10%BQ ()- @Ol
109%& ()- @1 10%! & ()- @F 109%& ()- 1090& ()- b%[:vU4l0  F/ 3" 109%& ()-
F- 3" 10989/& the) process Ydmapfsig( deacting QB®r (more otgan@3tleebibFehigénts @ith al@fHpo(nd @ihgea
|[: vUAL0 _ F. 53" 1Q00&' ()- F33"1090& ()- 31090& ()-
2mL0%aR () “ﬁ%ié‘%‘z}%‘"@%“’ FF‘EF‘% EFSUI Vi bls!vU410 Y'910%84& () -
910904’ () - 1094.094.0% ; 1098& () - F93"ﬁ,50°/6?/«&5()- o
@Y1090& ()-s!!"f"h""-#|[: vUALQ i
Y1090&' ()- F3 1090& ()- 33" 100B@ P y#ARSS
10%& ()- s- 109%& ()- 109%& () ow&] ()-
SYF"10%9&' () - n$~$$$$$$| [ : vU410_; - 20%BAE()g B4RI0WR ()- @ 10% $& ()- @
Ks' 1006#X& () - @ 10%& () - @ 351090& 4) ch5$| [ vU410 3( 10984& () -
&s1090& ()- >& 1000& ()-F 48 10068 ()-F AN% & ()-3
Us 1090& () - $IBOGUY% % [ : vU410 F+10W&'1¥) H ) 1009& ()- "s! 109%& ()-y

310052 (OB At ) rpiy ()5 Come () -

SF+" 10%&' () ¢ANE&REA&S K'of LU AGe R® Is¥elected from hydrogen, Cq to about C 5 alkyl, aryl, halo, a

3F 3"10984& ()- fs1004& ()-
U410 3#109%& () -

heterocyclic ring, amino, Cq to about Cy5 alkylamino, arylamino, C; to about Cy5
alkoxy, nitro, cyano, aryloxy, esters of hydroxy, C; to about Cjj5 alkylthio, arylthio,
aryloxy, esters of thio, C to about Cj5 alkylsulfonyl, arylsulfonyl, C; to about Cy5
alkylphosphonyl, arylphosphonyl, Cy to about C15 alkylacyl, arylacyl, and aryl esters

and amides of carboxy;

(2) R’ is selected from hydrogen, Cj to about Cy5 alkyl, aryl, a heterocyclic ring, amino,
Cy to about Cy4 alkylamino, arylamino, halo, nitro, cyano, Cq to about Cj5 alkoxy,
aryloxy, esters of hydroxy, Ci to about Cy5 alkylthio, arylthio, esters of thio, Cj to
about Cjys5 alkylsulfonyl, arylsulfonyl, C; to about Cjs5 alkylphosphonyl,
arylphosphonyl, C1 to about Cy5 alkylacyl, arylacyl, and C1 to about Cq5 alkyl and

aryl esters and amides of carboxy;
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f10%! F& ()- Y f10% @ z& ()- |Y f10%W#V& ()- Y f109& ()- OY f10% $z& ()-
Y f10%$n& ()-5'E['I"y" "' |[:bU410 Of $10%P*& ()- 0O 10%& ()-

10% $z& (WO BEPI1B093" 38 ()- @3y 10%#z& ()- @ PCT/US01/48536
F'&10%$z& ()-"((()#)')|[:bU410 FALOWB@ ()-L 0@O%W#*& ()-L

@0%z& ()-L @0%{z& ()-L BAO% & ()-L f$10%$z& ()-

‘YV)a)*" +%&+" +(+| [ NAA10 10z$z10z$z10z%$z ; 10%$z& ()- f, FUAOYBE& () -

f, Fa0%$z& ()- *Wl0%$z& ()- i 0@0%:$c& () - L(+3+<+J+V+mp+| [ : NA410 10 9

92(())/%2;?&(%) p++é)+ +$‘°] f‘%ﬁ%}ﬁqﬁ% .rPi &F?’a],bf }g%gl%l) O(V oc(y)(,l)lc ring,

kl 10%#e& () - Uylgnﬁf& C To zﬁ%ﬂt I{It[r Xﬁ’xy esters of
10%$z& ()- QZG 109! k& ()- 4 Z& ) &10‘V<Z$Z& () Ylgé/(z Z& ()

& ()-,,,4,C G, V, | hyddédy1 0C4LQo fabﬂxﬁl‘%il@ &liy)thib, faryltﬁ%r&st(n)s- f)f dﬁd,O%l‘%&M(o)xt- C15
83100/<Z#z& ()-- F'10%%$z& ()- Z0sY3 10% & ()-V,~ NA410 10 X; LS

100R4RE ()- h@ &2@%#&&% )arylsu@l&io%@ ahaut Clsla&zimsnhwl,-arﬂp@fmm &1(p- -

' 100 I Loy o lac 1 about / y ryl 0
S0 iaa b bSRIE VSR L R
| y10%eX#c& () - L10%4g () 102$lez$lez$z ; 10%2$z& () - F*#100/<z$z& O)-

..... JI][:vUALl0 . 10068 ()-| 109 #& ()- OL10%$g& ()- L10%#h& () -
y1096& ()- Lyl098BRiy selecred fomphydeegen, [Cmgmut Cm1@%>@¢5l&cxapo,| a hetgyoqyokichuies. () -

v, H0%gsg (}-| ¢ TORISGLT )aé»%g%géég&{g % & ; ) dgok’b%ggisgﬁg,}ﬁcyy W10,

s  10%Z! Z& () $0009QPMN st AR amided HFL - )L$10%J$9& ()-

10%g#0& ()-( 10%#& g $a% 0% ow $9& () - 001Y1\ 112|[ VU410
Y*3 10%g$g& () -P MQ@@« pqt 7@%}&1(3(8}1_%: ocyc gm;@gga@e(e}'ocychc ring, Cy
@10‘Vg$g& ()- Of miQe

Yf,- 108 & ()-# Y2 Ofb glkgf tha 0 thﬁ,/élu ?;? ?Z%alzynlz am?%ﬁ(ﬁ@%l{& ()-

10% : & () - #2" 3333333415004 0SR ! 40 Y9
10%/g$gf&) ()- Vf 83%%1@934%9““3&%@%%%% (%91%%‘%3'&%44%4 R LG

m' 109R#R&' () - BOYhvhei 0%’ sal&eted froivl Cﬁtolz(b%t(c@al(@l-anm}fénymhﬂ@%ﬁs ©dlectdd¥irom -

m' 109%vB& ()- pnYl nf 1%% ;% ()-4441 6/ 666|[:bU410 G Y&MLO%-0! ~& () -
- -an —_—y—

(6) R? is selected from hydrogen, Cy to about Cys alkyl, aryl, a heterocyclic ring, Cj to
about Cy 5 alkylthio and arylthio; and
(7) R? is selected from hydrogen, C 1 to about Cj 5 alkoxy, aryloxy, C; to about Cj5 alkyl
and aryl; or
(B) R'and R?can join to form a 5- or 6-membered carbocyclic or heterocyclic ring, where A,
R} R’ R% R” and R®, if present, are as described in (A); or
(C) R®and R’ can join to form a 5- or 6-membered carbocyclic or heterocyclic ring, where A,
R!, R% R R*and RS, if present, are as described in (A);

and wherein with regard to Formula (A):

(D) X is selected from -O- and -S- and R’ is selected from C:-Cyo alkyl, aryl and heteroaryl.

2. The process of Claim 1 wherein R’ in Formula (A) is selected from C; — Cy alkyl and

phenyl; preferably R’ is selected from unsubstituted C, — C, alkyl and unsubstituted phenyl

3. The process of Claim 1 wherein R’ in Formula (A) is selected from C, — Cy alkoxy, thio (C;
— C,) alkyl, amyloxy and thioaryl; preferably R’ is selected from methoxy, ethoxy, propoxy, -SCH;,
-SCH,CH;, -SCH>CH,CHj, phenoxy and —S(CgHs).
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Y&MLO% ' : & ()- Y&MLO% & & ()- \V*fc$l0% & ()- Y10% (: & ()- EYI

m 109 & () - 6666667| [ bU410  6mL0% (: & ()- SYL109% & ()- OSY110%d & () -
| (109K+' REDOPH8BBF31 109 & ()- ~BF31° 109B&S8& () - 7[ 7777777 RTAIHI/48536
Y' 910084 ()- &LO%A&' ()-10: (:10: (:10: (:1'10% (: & ()- 393"10% (: & ()-S

f8410% (: & ()-71838>8888|[:~] <10 910%&' ()-- $10%& ()-- |"nmO%WA& ()-:

| 1098& ()- fFs1098& ()- FF'1098& ()-889! 9#9-949|[:~] <10 nOY10% % & ()-z-
910% 8" & ()-- X 910% e& ()-: 91098"& ()-  910%& ()- 3

1098& ()-49U9[ 979y999| [: ~] <10  109%t& ()-3- dl f10%"q& ()-- | f10%& ()-

0 Y1096V=& ()-z Y109%& ()-z B Y10%#& ()-2z9999V:::|[:~]<10 398 109%& ()--
3$ F" 10%?/&'4( )-- T&X@ﬂ&&&/&f bnly of C34iind Q WARWKerein ndRIWR", R’ R%] 6PRBjofn)togtier to form a

: ;1< g %ow&“ng KOY/ . 109%hX& ()- - #YI 10%& ()- : Y
0%&' () ingifysed fofakAcpnii 6%@"%’5“&%8 d:1:s;z;{;|:};:|obU410

&10%3(&' () - 10#104#10#- - 5100/#&' ()-: -SLO%UBE ()- - SL0%& ()- - SLO%W& ()-

’ u====| Z9bU41 Cs' 10% )-3!'"10% 3, C0' 10%vm w&'
n 10%18&" %) ﬁo he BERRBTVRE 2RY © mgcfal%lbw (‘*gbe(e)m B_g_n_dz‘% %ﬂ a "‘ir&;zﬂelabf(ryd f (

31098 (& ( )carbo&ychel&%(eﬁoc@élmlrﬁﬁ( 108(108( ; 10%B( & (

T109% 1" & () - 355>2227| [ : vUAL0 | 109&& () - 10%10/&' ()- C(10%u" (u&' () -
(109@@&' ()- (10%EE& ()- (10%i u& ()-??2?] @A) B|[:vU410 S 10%(& ()-y
109%-F& () 6y f &u¥hkdkeds)of aryp ot &@E" E& wiberein BS#ndLRYin(tbtbrm 4 8%6:%6-membered
& ()-)BCOCCCOCDyUALO 3 10%& () - 1™ &10%& ()- &10%#& () - 107 (107 (107(
11096 (& ( Fabpeyetopheterocyehermer| FFG [ vU410  Y10%t& ()-' 3 10%t& ()- YF
10%4& ()- 10%t& ()- 3  10%t& ()- | 10%t& () - GH. HHHHA] { Z9vU410

(f10%#&' ()- | % 10%+&' g) TIYI % 10%s& ()-T 3 y# 10%t& ()-_ !'10%& ()- 3
1094t&' () - 7411 | IASDIRFGSH 1oy mpking a comppeund dgiing 3 stouictpse acgangie g Formulay(Bogrgm optical

YL- 10%#& (3omer, diastereomer or enantiomer thereof, or a pharmaceutically-acceptable salt, hydrate, or

biohydrolyzable ester, amide or imide thereof:

1
R M
the process comprising reacting one or more organosilicon reagents with a compound having a

structure according to Formula (A):

(A)
wherein with regard to Formula (I) and Formula (A):
(A) (1) A is N or C-R?, where RS is selected from hydrogen, halo, about C1-Cy4 alkyl, phenyl,

about C1-Cy4 alkoxy, about C-C4 alkylthio, and phenoxy;

(2) R’ is selected from hydrogen, halo, nitro, Cj to about C4 alkyl, unsubstituted amino, Cy
to about C4 mono- or di-alkylamino, phenyl, naphthyl, a heterocyclic ring having one
ring with 5 or 6 ring atoms or two fused rings with 8-10 ring atoms, Cy to about Cy

alkylthio, phenylthio, phenoxy and Cy to about Cy esters of hydroxy;
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+F10%#& ()- ) 10%#& ()- KKKKKKLLLVU410 3 #10% (' & ()- F"910% (' & ()-

9109 (' & ()- 10#10#10# : 10%& ()- Y910%& ()- L&MV] NNNN| [ : vU410

T10% ' ' &WOOHSTID% E&' & ()-4 3 10% (' & ()- 3#10% (' & () - f PERTUSOVHESBE’ () -
3t 10% (' & () - NO, 06O=QAOTO| [ : VU410  0&10%- &e&' () - &LOUKHKSE () -

&109R: ' 2& ()- &10% % & ()- 31 % 10% (' & ()- 3##10% (' & ()- TO O00) PPP| [ : vU410
y510% (' & ()- 3 Y3(10% & ()-3 yy2S10% (' & ()- 0!10% (' & ()-

3@°10% (' & ()- &10% & ()-P/ Q OMXQYQQQVUAL0  "910% (' & ()-

o105 01055 1l b A LA o 2

(F10% (" & () fakdf%k & hhbo: B SHEBMMakory 410 S 10% (' & ()-@
Sy10% (' & ()-"3 "10% (' & ()-  10% (" & ()- &@O0% (' & ()- 10% (' & ()-
TXUX\ XXXXXX| [ NAO1R® is0telected ' fiom ydgogeh,, Hab94Q @ gbput Cq BIBL0Pheriyk: aftinoTand C; to
Y3' 10% (' & ()- S&L0% (' & () - 10%5( S& () - XXX) Y} YYY| [ : NA410 10
1096#& () - 1096bopy C4 mongypydi iﬁzf damingd ooxsa’ () - 3" 9109KH& () -

910%#& () - YFZKZ[ y; 109%#& () -

3! 1096#& () - @ gaékd%éhl@o%@&(g&%?@(%é%mﬁ%% ’?19 13]¢" "Headi ng 23] c"

"Headi ng 33] c" (§)HRbdislectéti¥fdin hydrigl OGC » C1-HgatkynBio @id ghenylHe@di ng 73] c”

"Headi ng 83]c" (")Headl ng 93] c"A Er%e?f téggga rgghmgontT FhenjiFieaci g ]

% / vOpCG@R] 0i @)X R&is Sdedtedlﬁ@n\hyd?@d{l [é\deﬂa#@ﬁlkOXy and phenoxy;

f Ut (+04| 8: @yNUX\ 2" bdf hj I nprtvxz| ~ U *O6LBAJSFe, u&} X3! A7hz nt'/ H X~e

$n' +7, | 04 adcwhdriwaB 46 /BO Formula (A):

<=>?@\BCDEFGHI JKLMNOPOQRSTUVWKYZ[\ ]~ _"abcdef ghi j kl mopgr st uvw, r k\ | AH

;Z S%P /E\Sl) j{* (()éﬁj;%?k?is seledtetl fesir FO-Hal-$3Ghd RKjsVERIRESITohBachibdtiadtd dvimthylydthl &bdl| } ~~| Lj
urs,

' 75V\7{A‘%1£5i@[£/80UcpY#1>P_q} #0AQap. ?#4DVi x#3DUdu%’ EUf s/ ?UhzD_&uUNMND~) : G| (>N

t1rN +?N] n} +>Mat NbJ+E, v59dS* 2=FX#2DTdu (9FT+z\ B$6HXi &7K] r KL7w @ q' 8HYr 7

5KYl ~, >Sgx/ 2 k~->Pew QQ@H | | %61 [|)=P =:1[ plDXgy' <PbytlL< o0 e.@xdv . D X k

} 8. The process of any of Claims 1 -7 wherein the molar ratio of the organosilicon reagent to

the compound of Formula (A) is from 0.5:1 to 12:1, more preferably from 1:1 to 4:1.

9. The process of any of Claims 1 - 8
wherein:

(A) the organosilicon reagent is selected from the group consisting of
chlorotrimethylsilane, N,O-bis(trimethylsilyl)acetamide, N,O-
bis(trimethylsilyl)trifluoroacetamide, 1,3-bis(trimethylsilyl)urea, 1,1,1,3,3,3-
hexamethyldisilazane, N-methyl-N-trimethylsilyltrifluoroacetamide, 1-
trimethylsilylimidazole, trimethylsilyl trifluoromethanesulfonate, tert-
butyldimethylchlorosilane, 1-(tert-butyldimethylsilyl)imidazole,
ethyl(trimethylsilyl)acetate, N-tert-butyldimethyl-N-methyltrifluoroacetamide, tert-
butyldimethylsilyl trifluoromethanesulfonate, tert-butyldiphenylchlorosilane, tert-butyl-
methoxyphenylbromosilane, dimethylphenylchlorosilane, triethylchlorosilane,
triethylsilyl trifluoromethane-sulfonate, and triphenylchlorosilane, and mixtures
thereof; preferably the organosilicon reagent is selected from N,O-
bis(trimethylsilyl)acetamide, N,O-bis(trimethylsilyDtrifluoroacetamide, N-methyl-N-
trimethylsilyltrifluoroacetamide and tert-butyldiphenylchlorosilane, and mixtures

thereof;
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a -<DM bsz$. >ES’ 0} &4?N] kx) 6ERdwz $
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; =>7) BDCWERFORE) STXY[ xyz{|}~ I #$UR' () *+, -./012345678PCT/US01/48536
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AT Gl KRR MOEL e RGOSR ELI TR GRSV | ~6T1 s

P H#SUR' () * +, - . | Oe@Bers6ie89 from -50°C to 250°C preferably from -10°C to 160°C; more preferably
~<:>’?@\BCDEFG-II J%%ggg%ﬁ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~
I"#S9R ()*+,-./0
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<=>?2@BCDEFCHI J é@@%&%‘?ﬂwrﬁe‘@m" S AEAY M) sty iote preferably om b g fo 2
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10. The process of any of Claims 1 — 9 wherein the organosilicon reagent and the compound

of Formula (A) are reacted in a solvent selected from acetonitrile, N-methylpyrrolidinone (NMP),
dimethylformide, N,N-dimethylacetamide, toluene, xylene, tetrahydrofuran, dioxane, 1,2-
dimethoxyethane, diglyme; more preferred solvents include acetonitrile, toluene, NMP, and

mixtures of any of the foregoing.
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