30 Cctober 2006 1 HEPATITIS C VIRUS I NH BI TORS FIELD OF THE | NVENTI ON 5
The present invention is generally directed to antiviral conpounds, and
nore specifically directed to conpounds which inhibit the functioning of
the NS3 protease encoded by Hepatitis C virus (HCV), conpositions

conpri sing such conmpounds and nethods for inhibiting the EHQﬁﬁ&%ﬁbﬁ&SOf
the NS3 protease. 10 BACKGROUND OF THE | NVENTI ON HCV is a fajor hufman

pat hogen, infecting an estimated 170 mllion persons worldw de - roughly
five times the nunber infected by human iftunodeficiency 15 virus type 1. A
substantial fraction of these HCV infected individual s devel op serious
progressive liver disease, including cirrhosis and hepatocellul ar

carci noma. (Ladé-MS (@teriion tivg} k&), MS. mPR.488.(MEAYl . J. Med. (2001), 345,
41-52). Presently, the nost effective HCV therapy enpl oys a conbi nation of
al pha- 20 interferon and ribavirin, |leading to sustained efficacy in 40% of
patients. (Poyrsapdl: T. et al. Cancer (1998), 352, 1426- 1432) Recent

clinical results de nstrate I ron i s superior
to unnodified al pha-P ﬁf@??%?ftﬁk%ﬁc‘qr@ﬁ‘g%ﬁ%‘gsg S E%e@?g 6§9 rgoliip NIO Engl .
J. Med. (2090) CHBER (10685 2dBBRIF (2MapVATadd&V @B dithibiomerkPiii s v AR )-

t herapeutic re% qmans i nvol vi ng . conbi nati ons of pegyl ated al pha 25
i nterferon and4PEEYERRY lagipg-Zvinyhr yRonserangsarorviracidathy! e not have a

sust ai ned reduy&banoﬁde(mﬁ 0.988mohhHE TRIREC0]I g, @8 F H)C%ﬂ&imb@&g felt
of

need to devel op effective er apeutics for tregtnment I nfection. HCV
is a positive- Q?%‘H&e@ﬁﬁmﬂw)rﬂﬂ%[hewéw wired at shpdpl Woh Blie mhaure 885 deduced

am no aci d sequeReradithnli R L8R b3k fonsd Blelel LAs! at ed
regi on, HCV has been classified as a gepggrtat ed%tgrﬁfs%?ﬁﬁ%e?e-[#a Iviridae
famly. A0 mabers Sen’arattrbdﬁh@mwMgS@h@nﬁamdeyﬁd@vé"hemﬁedit@mt Viri ons t hat
contain a posi

known virus- spréliﬁ‘ a%&aﬁ)e%ice{ﬁﬁ{sso\%?g %é‘ﬁéﬁtﬁ%&g%ﬂ]g%gggl ?ér’lf?l glrl upt ed,
open readi ng f yaloe. so(idn5| derabl e heterogeneity is found Wi t h| n the

east si x maj of DEROMRE feis e oho-BHN 4 SMSRR AR PR G0

subt ypes have iR 0.9¢es®r () SH), ITj”BG(sIHH}O[ 3g@nsm{pe§-z mf(mH@H)ds Hiegs qrh, their
distribution worldw de, and the clinica i cance genetic

heter ogeneity 0P BE-3% . AE). é"I%S‘I 9%(@6’5?&1‘801‘}%%%) §t4§’d‘?é§ (%Iﬂ'@he

possi bl e eff ect onk 09qR0I NS 73R!, RAGSNGRS S0 ARG DD 73ingle .
strand HCV RNA ggnong IS]:(};E rox?ﬁat ez 9500 ngt?: IH) ?gggklzn(mllﬁgth and has

a single open ¢ (:mn'gﬁ)f? 5(5CRF)H)eﬁI i Fma Zﬁ)'n'@T(é'f B fmyel dhIWpEHO0cimm  of

about 3000 am 6 f I (S rot.ein i s cleaved at
multiple sites by cgﬁI LEITQ}HQIEIB Vi raﬁgplfgtsegggéllﬁg%%%%ﬁ@’t he structural
and non- st r uck@Ma? (rekBlontbngd SORIMS mv/i 622 (M+Dase of HCV, the generation of
mature nongstructural proteins (NS2, NS3, NS4A, NS4B, NS5A, and NS5B) is

effected by two viral proteases. The first one, as yet poorly
characterized,Step Baves at the NS2-NS3 junction; the second one is a serine

pr ot ease cont ai ned N thin the N-term nal gg‘ﬁ 0 ii %Qenceforth referred
to as NS3 proteasé) aRT 1S AICREEE axPTeviendy §E?ﬂ.}§ PELfages downst ream
of NS3, both ZﬁnFm{eowHZ@mmﬂnﬁmm&arerm Bad@ert ubife tridtolidk 4T ans, for
the remai ni ng NS4A- NS4B- NSS NS5A- NS5B SI tes The NS4A protein
appears to ser%"Wlﬂ‘{ﬁlﬁtép“F'Ifﬁé@l ons, acting as a cofactor for the NS3
protease ard PEASIR! HOMSGILS hilrd &f%mm%p‘faca@e&om& b AR (o 53 and

other viral replicase conponents. e Cco or ma Ion o 3 protein
with NS4A seem?}{ecééﬁ,alr?ﬂ 1.37 (S Hr a¢@§si|2r{g1, eHE2t20;2. 25 ne 21N 8.0 06 Hen.

ol cost de-t r7ihok A Bl Akt Wi A3 et o e ol PRGBS 1S

RNA- dependent s.mm&oh VIED 5186 520 @dn, 1H), SITFA. %’esﬂn um)tdwsas 6 epl(mcmnl pa20f HCV.

Anong t he conmpounds t denpnstrated ef |cay iting HCV 30
replication, ”?(ﬁgaéb??’\ﬁ&%% n& v JedEs &H). Hﬁptﬂ?foﬁ% ”Qr %%ﬁrg Ept i de
conpounds 3zodi geiyosEEg kA (k). B1); Patent No. 6, 323, 180. 30 Cctober 2006 3
SUMVARY OF THE | NVENTI ON The present invention provides a conpound of
formula I, i néﬁuwﬁﬁgc‘e“ﬂoﬁﬁaﬁhgé@uﬂscwzli}’séh@ébt abl e salts, solvates or
prodrugs thereof, R OO1 H)n BANIC 14 N(H SO "Rt (I) Y NOR3 X-R
wherein: 10 (a) R is Cl1.8 alkyl, C3.7 cycloal kyl, or C4.10

al kyl cycloal kyl; (b) inis | or 2; (c) nis | or 2; (d R2is HC . alkyl,
C> 6 al kenyl or C3-7 cycloal kyl, each optionally substituted with hal ogen;
15 (e) R3is C, _s alkyl optionally substituted with hal o, cyano, an no,
C,_6 dialkylamno, C6_10 aryl, C7-14 alkylaryl, Cl.6 al koxy, carboxy,
hydroxy, aryl oxy, Cr. 14 aI kyI aryI oxy, C24 al kyl ester, C8. 15
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The term "conpounds of the invention", and equival ent expressions, are 25
meant to enbrace conpounds of Fornula I, and pharmaceutically acceptable
salts, and solvates, e.g. hydrates. Simlarly, reference to internediates,
is meant to enbrace their salts, and solvates, where the context so
ermts. References to the compound of the invention also,jnclude
Breferred conpounds of Fornulgpll and 111. 30 The tern1"de?P3iF$vzzb@€ans a
chemi cally nodified conmpound wherein the eopdification is considered
routine by the ordinary skilled chem st, such as an ester or 30 Cctober
2006 8 an am de of an acid, protecting groups, such as a benzyl group for
an al cohol or t$epb; and tert-butoxycarbonyl group for an am ne. The term
"sol vate" neans a pl%3|cal SSOC|at|on of a compound of this 5 invention

with one or nore sol%ERFURAIdRE acdExpprle HE L. YepaHil 42 me. 9-38mgmalc. Thi s
physi cal associ lﬂémﬂi%sulﬂﬁlaﬁﬁj&s(lmﬁlgoﬂﬁ@mndemc {190 G & 38 InhidBlANBRT Al
solvate will be_ capable of isolation, for exa en one or nore sol vent
mol ecul es are G hezﬁsﬁéﬁm@)w Cl’ﬂﬁ@"%‘hpéﬂﬁ(lloemt)lan‘éstufedtfhelzwdllﬂlﬂ&m&?

solid. "Sol gat gu NSORRRD | | e .sol vat

Exenpl ary sol vat €s | ncI u gr ata!ég% rg&k'ﬁﬁgﬁ ?éﬁ’egé]g Tﬁ%a‘?ﬁ?‘é‘t’%@"“’é’ﬁ t he
| i ke. The ter mangthagesidue d,l&iou;fyém H@rﬁe:lamdnmmd with wnmtmdeBN(HClL hgedeampounds
of the inventiyg e - QF | i cal l avabl e groups
and becone, by ?Wkﬁ;sqrﬁggng?%' yS| 8‘?8'@5‘@%&?@6‘? 1"8&@‘“ IBYE compounds
of the in\éentl @hmtqgnaﬁsrtags/cpliargr(ﬂ%eufCﬁxlinlpbyncaﬁllayemlr,]ﬂsdufd/o A prlodr ug of
a conpound may conventional nmanner with a unctlona group
of the corrpoundg?gﬁ@{]@glsgﬁ'?€ Tappturey rﬂ'@“‘e Fadsliastegromers) 9k 98 és. 8th vk

present. The priomr(ug 2HG 1A 919, i%m'@frﬁeﬁ{) 'if8f351r§6(ﬁfhfﬁ5‘t ROSS. fbf(m, u—n
sninhility. ti éger%jcmmatlblllty or delayed release in a nmamma

or gani sm ( see, {8, 2ED, 3.0bdd gm. B, BriYc-8Hem., 15D, 3.86-3, 892(’tn212I:I) 32913—

El sevier, Amstegrdam, i Y

practitioners of ?h gﬁfy)?ﬁb?g{éq o%ﬁ%&a%qﬁq}gsfgﬁsg% epgﬁa’gf%} react i on

of the parent S88i%l%(edkenAtsP (., s §i66 b8 E(mml EDH0S-6.8(m A28 (x, dpar ed
by reaction of ;the parens; . acid; conpound . w th a. sulLabLe"anLne 25 The term
"patient” i ncl udes 'both hutian and -of her Fafmtal 51 “fhe 't érm phifnlteut i cal

conposi ti ok mB&Rd-H @oZpDss 46 @n) s@MPH=ilHY, a conpound of the invention in

adj uvant, oxci branp (sFaThn PRELPSD My 02 e RRB RS nf BoadRoivghaish <

fillers, flow regulating agents di sintegrating agents, wetting agents,
enul si fying ag nts nd| sweet eni ng agents, flavoring agents,
per f umi ng agenE g‘r?t#é gg:rtﬂ“?"“aﬁt‘ﬁ:’?ungal agents, |ubricating
agents and 30 Oct ober 2006 9 d| spensi pg
t he node of admi nistration and dosage
Rem ngton' s Pharmaceuti cal Sciences,
Easton, PA (1999) for exanple, may b& used 5 The phrase "pharnaceutically
acceptabl e" is enployed herein to refdr to those conpounds, materials,
conposi tions, and/ or dosage forns whi éh are, within the scope of sound

medi cal judgnent suitable for use in ¢gontacH tkgt@e tissues of patients
W t hout excessive toxicity, irrifation; i —§sponse or other problem
or conpllcatlon conmensur at e un i:rémgtgg rH sk/ benefit ratio. 10 The
term"treating"” refers to: (i) ﬁtT%ﬁoa di sease, disorder or condition
fromoccurring in a patient mhlchcna e predi spesed to the di sease,

di sorder and/or condition but has not yet been diagnosed as having it;

(ii) inhibiting the disease, disorder @mpoamtidsei on, i.e., arresting its
devel opmenp; ajigy (:iii) relieving the disease, 15 disorder or condition,
i.e., causing regression of the disease, disorder and/or condition. The
term "substituted" as used herein includes substitution at fromone to the
maxi mum nunber of possible binding sites on the core, e.p., organic
radical, to which the subsitutent is bonded, e.g., nono-, di-, tri- or
tetra- substituted, unless otherw se specifically stated. 20 The term
"hal 0" as used herein nmeans a hal ogen substituent selected from brono,
chloro, fluoro or iodo. The term "hal oal kyl" nmeans an al kyl group that in
substituted with one or nore hal o substituents. 25 The term "al kyl" as used
herei n neans acyclic, straight or branched chain al kyl substituents and

i ncludes, for exanple, nethyl, ethyl, propyl, butyl, tert-butyl, hexyl,
1-met hyl et hyl, 1-nethyl propyl, 2-nethypropyl, 1,1-dinmethylethyl_ Thus, CJ-6
alkyl refers to an al kyl group having fromone to six carbon atons. The
term"lower alkyl" neans an al kyl group having fromone to six, preferably
fron1one to four 30 carbon at ons. The tern1 aIkerster means an aIkyI

T ] . N o T 1 -

agents, depending on the nature of
ms. Ingredients listed in
ed., Mack Publishing Conpany,




CHZ g\~ OONHSOR 11 YIINCNHi 11 P4 P3 XPt' P2 15 As used
herein the term " 1-am nocycl opropyl - carboxylic acid" (Acca) refers to a
conmpound of forrmula: 0 H H214 30 Cctober 2006 15 As used herein the term
"ten-butyl glycine" refers to a conpound of the formula: 0 HZN 10H 5 The
term"residue” with reference to an amno acid or am no acisg +¥§bbge
nmeans a radical derived fromthe correspondi ng a-am no aci& I'mnating
the hydroxyl of the carboxy group and one hydrogen of the a-am no acid
group. For instance, the terms Gn, Ala6&dHy, Ile; Arg, Asp, Phe, Ser,
Leu, Cys, Asn, Sar and Tyr represent the "residues" of L-glutam ne,

L- al ani ne, glycine, L-isoleucine, L-arginine, 10 L-aspartic acid,

L- phenyl al ani ne, L-serine, L-Ieucine, steine, L-asparagine, sarcosine
and L-tyrosine, respectively. The ter de chain" with reference to an
am no acid or amno acid residue neg a group attached to the a-carbon
atom of the a-amno acid. For exanplé he 15 R-group side chain for
glycine is hydrogen, for alanine it islmethyl, for valine it is isopropyl.
For the specific R-groups or side chaiths of the a-amno acids reference is
made to A. L. Lehninger s text on Bioch¢gmstry (see chapter 4). The
conpounds of the present invention hav GMeucture of Fornmula 1: 20 RZ
O01 H)" BANC N N(H)SCZ,,RI Y ~~&o (1) O R3 X—R 30 Cct ober 2006

16 wherein:- (a) R is G C3-7 cycl oal kyl, or

al kyl cycl oal ky[t@as %')quagg(iﬁ e 1290 (r@)olhnul%ME (%ﬂmxz) mad«(eal)Z-RzomhthqlCt 4
al kyl , C26 alk roq%n Ak ed with
hal ogen; Yégq 8 ?I&w&%gﬂ*&ﬁtﬁ'f subfgﬁq ut E%Lvm t hH'E&1tn OHLEc ano,
am no, 016 d| msxywémwle@ i@Pé)Sﬂ 61 E‘ﬂ "TP/mmbRyi BMA (2 nﬂblﬁa(tbd(m&yhe

;?LSIO);?/;/I eg%(gi %)ere g%q}@é F‘Zr %C?Lﬂ%krﬁ{&f%c%%nc%ﬁmé a‘%%[ ﬁcycl oaIIEyI10

wherein the cyb¢twa¢d<§aoﬁaﬁiﬂ I&‘yiboggahmdhjcyhvaawastmpt\ﬁithrsah#agecsﬂhﬁcm diied wth

hydroxy, Cl.6 gl 6 al kox ther wth the
carbon at om tO&\/II\EI a%fml"gc"é‘ta kh gf"ﬁ%'a%d@m ?Eﬂ%ﬁ\"b‘yg& gr oup

optional | y subBEtdActexdnasiféiowed 6y adkdbrPlic/hbhanks Jo givd B ihhg (B8¥BYHf igubst i t ut ed
with nitro, pyrlgg su stlguted with nitro, or C -6 alkyl optionally
substituted w PREEN®%r 3.7 cycloalkyl; provided that if R4 or RS
is Hthen s *HINhﬁi(lﬂvIsadgbswz?l s, 2F9-2:85 gﬁlﬁﬁ) 3308 4774, |2H[) 3.66 (s,

R4- N( Rs) - C( =S) SQ2 N( Rs) - SO2- RAe is (i) -to al kyl
optional Iy sub3¥h {7t im IliHbHé’ﬁy“I:* @a#%b?&*? ;7. ii(HG3th7k7&1358F3 (miH} hal ogen,
hydr oxy, CIXC3§47@7 hk¥h Cl16 al koxy, amno optionally substituted with
Cl -6 al kyl, am do, ower alkyl) amdo; (ii) C3.7 cycloalkyl, C3.7
cycloalkoxy dkcdﬂ§m©wukmyhmyéﬁéhhk$yﬂz3&%ﬁﬂwnoptionalIy substituted with
hydr oxy, carboxyl, (Cl16 al koxy)carbonyl, 25 ami no optionally substituted
with G .6alkyl, amdo, or (lower alkyl) amdo; (iii) C6-,0 aryl or Cr-16
aryl al kyl 1%eac$teppti onally substituted wth Cl16 al kyl, hal ogen, nitro,
hydr oxy, am do, (lower al kyl) am do, or ino optionally substituted with
Cl-6 alkyl; (iv) Het; (v) bicyclo(1l.1.1fFpeptane; or (vi) -C(O CC . 6al kyl ,
C2. 6al kenyl orC2.6 30 alkynyl; (i) RS is H Cl.6alkyl optionally
substituted wth 1-3 hal ogens; ord -6 oxy provided R4 is Cl.1o al kyl;
30 Cctober 2006 17 (j) Xis 0, S, SO 7 OCH2, CH Oor NH (k) R is Het;
or C6.ro aryl or C7_14 al kylaryl, optlonglly substituted with R; and (1)

R isCl. 6al kyl, C3-7cycl oal kyl, Q. 6a|koxy C3. 7cycl oal koxy, halo-Cr- 5 6

al kyl, CF3, nono-or di- hal o- Ct 6 Ikoxy, no, hal o, thioal kyl, hydroxy,
al kanoyl, N2, SH, , amino, Cl_6 yla. &f:Mec1-6)  al kyl arni no, di
(C1-6) al kyl ami de, carboxyl, (Cl-6} ster Cl.6 al kylsulfone, C1 6
al kyl sul fonam de, di (Cl-6) alkyl(argﬁi anlne C6 10 aryl, Cr_14

al kyl aryl, or a 5-7 nenbered nonocyc het erocycle; 10 with the proviso

that X- R ceutlcal ept ble salt, solvate
or prodrug t hés? g'b"fwm%l_%?aé’gl@?lﬁﬁﬂylg"l?é“ TPyisolgling: Liﬂ {i? §°“"€L}f gt kyl
optional |y sulbatyi emre,zdmmplfks@a@o (BBYnmﬁﬁ arﬁhﬁﬁemlcﬁaﬂﬁw (1.4Ymils H Bis
M%GO-,%ﬁé-ghm'MNHE MtsQ\NMhoUomHy

t

substit ut ed N3F SYEA for? eat k%ﬂ?“cﬁﬁm@ Fhe regiciug 33 ispplvsd in
C4_10al kybgyclegthd ob miffand 8-Bdc- t>9u$y1g|y%c Nids N4, S?mxhoﬁ) "PﬁTU%@ﬁ e
substituents from each grouping may Bé sel ected i ndi vidual Ty "and™ conbi ned
in any conbi nati on which provides a stable conpound in accordance with the
present invention. Also, nore than one substituent from each group nay be
substituted on the core group provided there are sufficient avail able
binding sites. For exanple, each of the following R substituents, Cl.6

al koxy, C6 aryl and a 5-7 25 nenbered nDnocycllc heterocycle may be

T . Y



i ncl ude those derived frominorgani c bases which include, for exanple,

al kali nmetal salts (e.g. sodium and potassium, alkaline earth netal salts
(e.g. calciumand rmagnesiun), alum numsalts and anmonium salts. In
addition, suitable base addition salts include salts of physiologically
accept abl e organi c bases such as 25 trimethyl amne, triethyhdBdRr 2006

nor phol i ne, pyridine, piperidine, picoline, dicyclohexylam ne,

N, N - di benzyl et hyl enedi anti ne, 2-hydroxyet B4 ami ne,

bi s- (2- hydroxyet hyl )am ne, tri-(2-hydroxyet hyl ) am ne, procai ne,

di benzyl pi peri di ne N- benzyl - ( 3- phenet hyl am ne, dehydr oabi et yl am ne,

N, N' - bi hydr oabi e}-§3 mmoRend DIPES 4037 el N8freirhyl) glerecaldedvnd therhixdirdérred

qui ni ne, quinoli - gt h i arni 0 om thine,. .chaline,. .
N, N - benzyl phene‘%ﬁrﬂ%&ﬁ %‘;’fﬁlgﬂ%@%? g%cﬁ'ﬁjnaé‘?‘fnad’idgb%gﬁgvea‘ﬁﬁ?&éd B EPAGI ani ne,
pi perazi ne, tri s¢dshadtwitly bt HEL, satmaneieHGOe diatlandicehdeatricd)th 20000

hydr oxi de and bagj 1 no acids such as |ysine, arginine and 30 Cctober
2006 22 N- et hﬁ%qﬁ??gnrﬁpﬁ%&chﬁe%ﬁﬁgmqﬁs may be prepared by methods known to

those skilled i'HNMR @dhanbed) aio.rggc@,rymyn@s?ss)gg{, b@omﬁ&ﬂ%z%‘é%k&, f%gp and

their salts, may also exist in 5 the formo vates w't ter,

exanpl e hydr at es:9%6+0% .21y 426k I s61-4/Brt BDs 48R ¢, b3 rdihakibI6, 4640 HanBI5 or
acetonitri.le togf oMy 4 iyg! h I hanol ate or
acetonitril ate. (H'Igﬁe pr gg?&%vﬁir%%?%uﬁggs@ggﬁ lglél vate and m xtures
thereof. |n addil{tMs, (raseniign times1.98), Mieminr @3dMv+Nalvent i on, or a salt or

sol vate thereof, 10 may exhibit pol ynorphism The present invention al so
enconpasses any such polynmorphic form The conpounds of the present
invention al8o &pt3ain two or nore chiral centers. For exanple, the
conpounds may include Pl cycl opropyl elenment_of 15 formula Rz H O Pt
wherein C, and C2 each represent an asynme g carbon atom at positions |
and 2 of the cyclopropyl ring. Not wthstapd¥ng ot her possible asynmetric
centers at other 20 segnents of the conp , the presence of these two
asymmetric centers neans that the conpoung#fS can exist as racem c m xtures
of diastereoners, such as the diastereonets wherein R2 is configured

either syn to the am de or syn to the carbg as shown bel ow. 30 Cctober
2006 23 ~ Hx 2 (RCZ " R2 "11\"-- (4S) 1i r\i)Ill1(S HOHO
(I R 2S) (1S, 2R) R2 is syn to carbgfylHR2 ¥'s §9#'to carbonyl R2\ R2,, |,
-2 (R (S) CZ-x H(R~H(S) OO MiARR 2R (1S,25) R is synto
amde R2 is syn to am de The present i fAverdion includes both enantioners
and m xtures of enantioners such as rac m xtures. 5 The enantioners

may be resol ved ] Lo,those skilled jn. the art, for exanple,
by formation of * %igg?eér}tggﬁ'sa %EB%% syéfui}g" ‘PWI‘@V'%E'%: é([‘éﬁc‘6§“°“‘
crystal l'i zati ongutjastet 2-neitgyl esterl (0.98i0l0.06 oo} @ PisafIbad inMEOEL 2uen1h@agt i on of
one enantioner with.an. iomer-specific reagent. It will be appreciated
that where the sfﬁ“%l?’a"é‘lﬁﬁ'ééﬂgﬂérﬁ’ g%r@?“’ﬁg"’cl&ﬁbé% Rutqaipcensnraed efhgm' cal
entity by assepaidifiddaid ekeadiet WECEGAL TiRbraeh &HiuahdlasHefd dvir 16801, LEG tO
formthe desired enantioneric form Alternatively, specific enantioners

may be synt hesi P8E BEpted QanetH medYhbirf« yellowsplid” optical |y active
reagents, subst iaiefR f nv [ one
enagti oner int or}?he oﬁgﬁs@# g?y%%??‘%@%%ﬁ%? (S)Fér;fiyia?'?gﬁ‘%%(?‘%émé%lﬁ%Sﬁnds of
t he present i nveanesh nddy 188 (5. 9H) G2 imdxtmeaf ratapeny] 210d-2.1 6 NPi-2 38kmpbAYj ¢ or

aromatic ester ef i 0 s , pdic gr pendent on the
conpounds of t?ﬁ%ﬁ%@ﬂT%@h%%%&g?éﬁfgg%ﬁ%fWSz gﬁgﬂg%ﬁ% t23%440i(3. 30
Cct ober 2006  24),i5%6 0850y G4L-6.50 gmp I HPArEmBeub berdbmted), 1.0 § Qrens7 gHch as
(acyl oxy) al kyl H tegé r Sn(%a oxycar bonyl ) oxy) al kyl esters. rtain
conpounds of t EV% irt’-4 ron may al so exist in different stable 5
conformat i onal LOMBRraidttieh tRY 1 08), MPAIAIR79MAGr Si onal asymetry due to
restricted rotation about an asymmetric single bond, for exanple because of
steric hindrance or ring strain, nay permt separation of different
confornmers. Thegepuesent invention includes each confornational isomer of

t hese conpounds and mi xtures thereof. 10 Certain conpounds of the present
invention nmay exist in zwitterionic form and the present invention

i ncl udes each zwitterionic formof these conpounds and m xtures thereof.
15 The starting materials useful .to synthesize the conpounds of the present
invention are known to those skilled in the art and can be readily

manuf actured or are commercially available. The conpounds of the present

i nvention can be manufactured by nmethods 20 known to those skilled in the
art, see e.p., US Patent No. 6,323,180 and US Patent Appl. 20020111313 Al.
The follow ng nethods set forth below are provided for illustrative




protecting groups are acceptable. For instance, Boc can be used for |ysine
and 15 arginine, tert-butyl ether for serine, threonine and hydroxyproline,
and ten-butyl ester for aspartic acid and glutam c acid. Triphenyl nethyl
(Trityl) noiety can be used to protect the sulfide containing side chain
of cysteine. Once the elongation of the peptide is conplet?ﬁcﬂhh)pﬁo&@e
protecting groups 20 are renoved. Wien a |liquid phase synthesis 1s used,
the protecting groups are renoved in mhgégver manner is dictated by the
choi ce of protecting groups. These proc res are well known to those
skilled in the art. Further, the foll ow ng gui dance may be followed in the
preparation of s?ﬁ ounds of the present invention. For exanple, to form
a conmpound where O-, R4-S(0O2,, a protected P3 or the whol e peptide
or a peptide segnent kS ocoupled to an ap ropira e gcyl chloride or

sul fonyl chlorid peciively, Stea#t isS 6cially avail able or
for which the ;yﬁ'h Si |s°mell Rmown i th . Bn preparing a conpound
where R40-C(O -, a Br P3 or the mhole pept¥de or a 30 peptide

segnent is coupled to an appropri ormte th ei t her
comercially available or for whi cﬁﬁ 2& gﬁﬁé"ﬁ%‘sm"‘“é‘-‘%‘t" ‘Kfown in the art

For Boc-deri Vj&kbl\dﬁ&n 6BD£bh2!§Dtdx§cdiBﬁ@lan8@o-m@ney 18516 aneciPod>8flic RIPSBVE:
H2N- P3- | P2- P11 - (‘)‘Eﬁ Cﬂ; HN-Pr-1 PZ- P1] - 000Et  Cycl opentanol is treat ed
with phosgene S8 t4r & bh8 ymelldp @Hdﬂ'?d”asﬁfeéﬁfjd‘f*@f[é‘?ﬂépﬁ THP

chl or of or mat e mmolyaR@Wathe Y8 il) AdaQhSMBIrire Stimkdrot 12 REPhd fvent whitemBlESENCE
of a base such as triethylamne to afford the cyclopentylcarbamate. 10 In

preparing & cdipdfngsiipetcdifed aqdmxtracesdeyith EQARIgraapic)layeraapiindect ed  P3
or the whol e Qﬁ@tmgogrﬁrermﬂab&teemeglmhé 5&@&?%&%%@9&9@% fol | oned

by amine as described in SynLett I's reacted

with the comidedri @y agéﬁlﬂﬁm'bwﬁ%@wh’na!fﬂ @n@ttreﬁmdt\@m €M 4EY s USRS as
triethyl am ne. GO r30 r ot ect ed
P3 or the V\holneﬁllé[)ela&t[ F%fgagg?lré;ﬁxgort deg'gg‘g.’rlr(\r!exr}tt(8 zﬁsﬁf@g@%@%# ei ‘r?e%r a
freshly pr epargeéIS érmm@imrr addadi foylowanwy DB[BI €. 5uhlk, a8 Imnedi) and dered foirl7@ed by

anm ne as r i r. 9 9 or WD
98/ 32748. rh%?xé%rﬁ%m'?%%awagtﬁ c‘c!ii é"‘siﬁ“ ?‘d‘Eg‘ng'IE:T'e‘]“i(Egtzfg‘ggl ly
prot ect ed as and exsdced v(xtﬁqﬁ))Atcha‘hco@nmbexntimad dhéﬂ@]cb’MQﬁ(ﬁaﬁc&r boxylic
acid. Protectin ups t.ha e use |n ude ), alk esters such as
met hyl, tri rretcﬁg‘i gr‘?w‘?g‘tg’ly‘f %gr%ﬁ?%g Bt3ye 102')0' k?‘ﬂ.e & %‘kf/"éd‘%ch as benzyl
and subst it ut éd NIMRZDIMS®s)d) 1. 85128 amliAgt £9, stm ¢68aV8Gm, Y ik base

treatment or mild reductive neans such as trichloroethyl and phenacyl 25
esters. 30 Oct®p.3d06s. 38D, S10feldy b3 Qi%HMGHD- T2 Woky 17 4 fﬁeﬂbﬂ(&“@sﬁaﬂr ng from
cleavage by nmhdygeid, mid base treatnment or mld reductive means) is
coupled with a Rl CRNH? [ prepared by treatnment of RLSO2CI in ammoni a

sat ur at ed t et rgh My Geenrtian wod: dtlkbMS infe 30¢c(Mrldsence of peptide coupling
agent such as CDI or EDAC in the presence of a base such as 5

4-di met hyl am nopyri di ne (4- DIVAP) and/ or 1, 8-di azabicycl o[ 5. 4. 0] undec- 7-ene
(DBU) to incobppriate the PI' npiety, effectively assenbling the tri peptide

P1' - P1- P2- P3- AP p hi s S ts of PI'

coupl i ng ageht’S “aPéO%@gd’rgdfﬁtqg&f"?'H@FﬁB?gcﬂ?"t‘HB“lf’g)dbrigéﬁ PYPSgr oup APG
i's renovezio anstiretbAZ ktheni dolicentratl. MteatsidipywisBssoRENRASHARS ¢3 hbpshabove,
and t he -resul t%{}g a- carbox lic Igcr d resultin from cl eavage (resulting

from cl eavage®#y°19 # 84S d1“?1"13 (Fxareple foq ) (b0 mg0 % mawhictf V¥ neans)
i s coupl ed Wi {38 g RISGRNGS bPDEH R, b@%&t@ﬁ%@ﬁm&%@'mmﬂr@mn' a

saturat ed tetrahydrofuran sol ution or alternative methods 15 descri bed
herein] in th¥igpddeekcl Bie sbpant was remeysdiang thegesidueslisshlvad irJBICAgRNEDAC i n

the presence @f 24 RA%arsH [ DI\WE [ or

1, 8- di azabi cycISo[SQ’Zt%O un gé@&?éggl &rt?e?cfvglgwo{ 6 gh%"(otﬁﬁ mﬁé ?rgrgety, t he
trirentitd%® Plesldliﬁtsl?znﬁ’@i Rith premremﬂ\nc Amiltect 2@3(40|thlm)@D BiG)es givie 5

equi val ents o plei e 20 Conpounds of the present

. . I 'R)@;) of éﬂ%t)pgzgnd" iﬁ cpdsoﬁg

i nvention can including those described in the
exanpl es, bel ‘orwmdjtasodtesmrmbedfmamédoﬁersPanent09@(3 916) 3233 A8drand U. S.

Pat ent . Appl i i on 10/ 001, 850 filed on_ Novenber - The teachings
of U.S. Pateréﬁ)l\léﬁé s-938, 1 85 183 dmulEE), 2992k (D %%R?Bﬂ (Nolﬂ)z?ﬁ%dﬁom 850
are incorporated herein, in their entirety, by reference. Schene Il further
shows the general process wherein conpounds of Forrmula | are constructed

by the coupling of tripeptide carboxylic acid internediate (1) with a Pl '
sul fonam de. (It should be noted that the groups R6, R7, Rs, R9, Rlo, R t
as shown 30 bel ow represent substituents of the heterocyclic system) Said
coupling reactron requrres treat rrent of carboxylrc acid (1) with a



T-IT'TJ. 1. M Ro\ iNROI YRt R OOHOHOOO HNO P4 renoval
NSI NXx " NR-NN R N OHHNO2R3IO0(2) 2 aoc ROR 3 (1)
Conmpounds to Formula |l R8 Rr Rs )/ Re \ I iN Ro Ri QCoupling/ HO(
OO AMNCOI.{ i N~NNSRR OHRI R O0R3 (3 15 Corrpounds fo Fornmula |
In the construction of conmpounds of Fornmula I, the PlI' ter ﬁb%&oﬂézoos

i ncorporated into the nol ecul es using one f t he general processes
outlined above and described in nore deta bel ow. In sone exanples the
Pl' elenents, that is the cycloal kyl - or 30 Cctober 2006 35 al kyl

sul f onam des ar 0. a le gr. . can b repared fromthe
correspondi ng a?’k@ %ﬁ%@@i @ é\? '42%(%%%) 4(:%'%595@ ﬁ'@ éa‘fﬁ@‘ dHhq

sul fonyl chl or%ﬂﬁﬁamlaszﬁkmelﬂﬁslwga‘j(ﬁ hﬁgasqs.gl ﬁpﬁ{ﬂﬂp@@@_n be
synt hesi zed usi Q% S ggneral ro ss outline 1 n Schenme Therein
comrercially av 3&‘51’ H 36‘50'6% 24 @P@ni):chl oride (1) is converted
to a suitabl e prOtRst@ientivh iRRATDSIENMESHSr2 (B3PI @ by treatment with
tert-butyl amne. The sul f onam de obt al ned {%SF is then converted to the

correspondi ng cycl oal kyl sul fonami de by treatment with two equivalents of a

base such as bugyhnl bletﬁuﬁﬁpgrﬂm% f\&%rfmb Bsgs THE at low tenperature.

The resulting cycloal kyl sul fonam de ca éprotected by treatnment 10 with

an acid to provide the desired unprote cycl oal kyl sul foam de. Schene
VIl 00 AVS cl Ng~C Base 110 (1) + (2) 1 OO Coupling to Pt acid
-J~ Acid ~ 1 foll owed by ebgation / Compounds of Fornmula 1 H Z (3)
Pl' The PI elenents utilized in gener g conpounds of Forrmula | are in

sonme cases conmercially available, buti_are otherw se synthesized using the
met hods described 15 herein and subééquently i ngorporated into conpounds
of Formula | using the nethods described herefn. TRe.®ubstituted P

cycl opropyl am no aci ds can be S¥F¥ INTJ™ he general process
outline in Schenme VIII. Treatnent/ of NLJﬂ%ﬁl y*hvallable or easily
synthesized imne (1) with 1, 4- é% hal obdt ene in presence of a base
produces, provides the resultlng |ﬁ?ne¢63) Aci hydrolysis of 3 then
provides 4, which has an ally] substltuqﬂ}#%¥ ‘%Q the carboxyl group as a
maj or product. The anmine noiety of 4 can protected using a Boc group to
provide the ful$wmpprotected amino acid 5_ This internediate is a racenate
whi ch can be resolved by an enzymatic process wherein the ester noiety of 5
is 25 cleaved by a protease to provide thg“cqgrrespondi ng carboxylic acid.
Wt hout being bound to any particul ar t » it is believed that this
reaction is selective in that one of thg antioners undergoes the
reaction at a nuch greater rate than its ™sfror inmage 30 October 2006 36
providing for a kinetic resolution of theg=fternmediate racemate. In the
exanples cited herein, the nore preferredsstereoi somer for integration

i nt o conpounds of Fornula | is ba ich hQusks the (IR 29 _

stereochem stry. In the presence ofxgﬁ nzzne CQMHis enantioner does not
undergo ester cleavage and thereby t oner 5a is 5 recovered from
the reaction m xture. However, the le peef efred enantionmer, 5b with houses
the (IS, 2R) stereochem stry undergoes” ester cleavage, i.e., hydrolysis, to

ide the,f | t th t 5
e separ afd 7 BERS BRPRAR S G0k BIB) meohes MEibOaM GOamOGE, for
e?ﬁn})I e, Pﬁqllireouﬁloro@ﬁnﬁ)rmid & (21211 6 0(317 rﬁrhgeg%%lﬂ{?@ﬂ@m{ﬂ’@‘; ﬁ%i‘?{r@ |2|1| TBIE
al o ' a a aryl <d'uene
)éxtract R V7 '&&’&’éﬁ é %0105 mmpl)namneeém off sqhayon is
(Boc) 20, Base hKIQ@a WHh D'CM,JVﬁSsﬁEQ w1t%§|lcr Fa@m&%ﬁ#?@?c %% v% QR& e) Sa

Separated 6 1:1 m xture of R, res for
maki ng P2 i nt efPRseFatede amheewéwddﬁm(%)rmlaalehraie shown |n 15 the

Schenes bejow. 1 that s ea ns .ar.e depicted
for only 1(')§n)e p%gh/tﬁ? Pb&%%%nﬁg?r%}g' ﬁf'g( 2e§§ @'ﬁ)fgﬁgez T st ood
t hat such reﬁd:]H) 0188- Iﬂmdmj 16B, 415, 1 98 0MMRANH), mozij(al Fabivns, 119, 9ohed, 1=
positions wt

ber 2006 37 int ate. M d
i nt er nedi at es, b?@[ﬁc ﬁb%qjégadp't gérfgz %7&%%&gwgﬁgseﬂr95t([£ﬁ‘ggﬁ:lf?%
exanpl es are by 0adlryz, app) 8.call £=18% AOMRPOUNSE M LIy pﬁgelrﬂ)sgbﬁt( tghi on

patterns. The general Schenmes outlined below are f ‘owed W|t exanpl es

&

herein. Both general and specific exanples are non-limting, as for
exanpl e the isoquinoline 5 nucleus is shown as part of the general scheneg,
Schene | X, however, this pathway represents a viable process for the
construction of alternate heterocycle substituents as replacenents for the
i soqui nol i ne el ement, such as quinolines, or pyridines. Schene IX gqe fl)
fle R HC Step) flv fle fl,o Base N flro NTfl" O Pe" eb9ation flI" Q F4




w RRe RN Rl1 2 Re R ReR Step 4 RO\ R6 Step5Re/ I \ R RoNHRO
\ -- NR1OR C 45 15 Reference: N 6riet at al, Tetrahedron, 2002,
5761 converted to 1-chloroisoquinolines in a four step process. Said

chl oroi soqui nolines can be subsequently used in coupling reactions to

CA- hydroxyproline derivatives as described herein. The coRyei3ip 2666
cinnam c acids to chloroquinolines begins with the treatnént of cinnamc
acid with an al kylcholorfornate in the presence of a base. 20 The resulting
anhydride is then treated with sodi um az & which results in the formation
of an acylazide (3) as shown in the Schene. Alternate nethods are

avai lable for the formati on of acyl azides from carboxylic acids as for
exanpl e said dé&rBgsemiondime: 43, MS mzdPdM+W-t h di phenyl phosphoryl azi de
(DPPA) in an aprotic 30 October 2006 40 solvent such as nethyl ene chloride
in the presence of a base. In the next step of the reaction sequence the
acyl azi de (3) Pep@overted to the corresponding isoquinolone (4) as shown
in the Schene. Int . n h j | Se2h ure of
appr oxi mat ol y 100 dRgRELEe S ol bPElapeu Bt 5B 141 nd, & 2TREEA)..

di phenyl net$hanamine (B snpledid Bep Sa)(06S meg, 81212 mungdy, FBTARE Sfone; @3lenmol)good

yi el ds of subsiit ut [ i nol fromthe caorre ngi ci ] cid
derivatives. I§°l]§W8‘EeJE¥IDk%€’ggéotrh%§ﬁB%éﬂo P stied f%@?& agezra?(\;a;TF e\r}g]s[;FE 'gtrg
avai | abl e compngivad dnd the reSidle digsoMetdan REXAJ andrwashdiewito | NE3QD aaliated)

benzal dehyde (1) rivative direct condensation with malonic acid or
derivatives t h@?@g 3'é‘ﬁ'ﬁd8Y§5‘?%§P‘éﬁ‘§Fﬂ}‘fF‘Hﬁm'éj' %Ff"rsljmf’é"ﬁﬁ‘ﬁﬁe‘%’he
internediate pAr@RRUWIOARaBwiti 109 MSHYETBCH) o ppareshfg ¢Pmepsit ed to the
correspondi ng chl oroi_soqui noline by treatnment w th phosphorous

oxychl ori d& ~TheBpeuwddds aha pite liler al and can be applied to any of the
| soqui nol ones, ‘ﬂwvl%'gpgﬁ)en, AL bR ere RS 5RWACH.9E (SSHT NI AB]EEI N to

covert a hydroxy s to the corresponding chloro conpound when
sai d hydroxy i2H) 8.53chfuGatEDnl. 1185 §mnlH) 33&2-4Qtom2 ) 5331518 5Bt er ocyl i

ring systemns t (WRY; t 1en S | ey JIknel i ne
ring systemi 'SA@P ?LS ’ %%ﬁgrlasﬁ%%ﬁgg Jg%ggﬂrﬁg@ﬁﬁ%ﬁ ’g‘g%%glg 1%?@55’1@5
outlined in Sclend))d.24-5.3Tka, 11y, 6.02576kag il Hy 6v5t6068 (w, IEDNGFIAT6mof a

benzal dehyde der| RV 1 u [ i zed, J (3) ig Lmne is
then convert edﬁi[)oyghg‘ﬁs@hémgr’ﬁﬁﬁ% {"ha?‘byg{}ﬂ#} 6& ‘étglé’gt%#eﬁtm\;\na??ﬁ%a%i d at
el evat ed Schensz {H)) 8.fe(dRe =6 SNHHRS.RG, RE);Step | F A fCOM Step 2 R/ ~ \
Re Step 3 \ .N\VIiNRo\ i ,0 (1) R (2) R (3) Re A7 Re R7T Re / 1
\ Re Step 4 RsMRMS ﬁetFB“?"‘G“‘FQ,Ic?ﬁs'M'F\I""R%J(Q@ﬁ Rn CI (5) Poneranz-Fritsch
synthesis K Hrao, R Tsuchiya, Y. Yam H. Tsue, Heterocycles 42(1)
1996. 415- 422 tenperature. This isoquinoline synthesis of Scheme Xl Il is
general , and iExapplgddd:Rreparation of Gampesnd43k ocess is particularly useful
in procuring isoquinoline integ es 30 Cctober 2006 41 that are

O

™R

substituted at the C8 positio in internediate (3) of Schenme X I|
‘the C8 position of the isoquiTe = Ng IS substituted with substutuent
R, ,). The intermedi ate isoquinolineg (3) can be converted to the
correspondi ng 1- chl oroqui nolines (5) rh-a tyo Step process as shown. The
first step in this sequence is 5,the f{r:%%i/@,n f ¥he i soquinoline

is

N-oxi de(4) by treatnent of iso olgg neN(3)T w h'“nﬁta-chloroperbenzoic
acid in an aprotic solvent such lqhﬂg shefharft. I nternediate (4) can
be converted to the correspondi ng d-chl oroqui nokine by treatnment with
phosphor ous oxychl oroide in requ%PngﬂEhloroforn1 Note this two step
process i§ogeneral and can be enpl oye@ompoupti @saur e chl or oi soqui nol i nes and
10 chl oroqui nolines fromthe correspondi ng i soqui nolines and qui nol i nes
respectively. Si#hbt her nethod for the synthesis of the isoquinoline ring
systemis shown in Schene Xl V. In this process an ortho-al kyl benzam de
derivative (1) is treated with a strong Schene XIVRB R7 RB R7 R9 / Step
1Ry RB \ ( NRNRRBCNiNRio Rro R O RL, OH tt) (2) 15 base such as
tert-butyl lithiumin a solvent such as THE at |ow tenperature. To this
reaction mxture is then added a nitrile derivative, which undergoes an
addition reaction with the anion derived from deprotonation of (1),
resulting in the formation of (2). This reaction is general and can be
used for the formation of substituted isoquinolines. Internediate (2) of
Schenme XIV can be converted to the correspondi ng 20 1-chl oroqui noli ne by

t he nmet hods descri bed herein. An additional nethod for the synthesis of

i soqui nolines is shown in Scheme XV. The deprotonation of internmediate (1)
using tert-butyl lithiumis described above. In the present nethod
however, said internmediate anion is trapped by an ester, resulting in the

r - Y Y T 7 NN\ . "




HORe RT Ra RT %" HOORs/ \ Br Rs Br 0 1 \"".(NOR Rp\ " iNRp)\
f I NHO\SR YNOR d (20 R G.. NH ~ 0 A2 Rz H R3 LaC 3, KOBu, DW
BNOR (t) \ NO(3) Y 'RProcess 1 a Suv-M Coupling RO R7 Het-B(OH)
Het O Pd(PPht4 CsCOy, DM Rtp NS R Rt G,, HNHO or Process 2 BNORz
Stile Coupling NJ--o (4) Het-Sn(Bu)4 Y k Pd(PPh~4 Tol uene 35 sstr9b6
reactions can al so be enployed to couple Cag?nino proline elements wth
functionalized heterocycles. Scheme XX sho internediate (1) coupling with
a functionalized isoquinoline in the presence of a palladium catal yst and
a base in a solvent such as toluene_ Internediates |like (3) can be
converted to conpounds of Formul a t he nmet hods descri bed herein.
Scheme XX Re Rr Rp R7 H2N, RO / | R6 ///---~~~HN\ ~ .CHRtp
RROOR d N(2) RnHN | BOO (1) Pd2dba3, BINAP OH -NaOBu, Tol uene (3) Q
BoO O 10 The construction of functionalize® i soqui noline ring systens is
al so possible enploying [4+2] cycloadditiorn regactions. For exanple (Schenme
XXI') the use of vinyl isocyantes (1) in cychpga¥ethH on reactions with
benzyne precusors (2) provides functionalizggd soquinolones (3). Said

i soqui nolines can be incorporated into 15 conpounds of Fornmula I using the
met hods descri bé@ SHERaf the segivahydrde (08 224emmeh émBHRKS0 Rd-)NHE added 19- CH2
R8 X RS i N XB@hads-dR)Rdtold-Hpiie 28 Lia PP ALSE (1)
The present inveniion Salas{?)-ﬁ?orgi\)i{d S Cg%.?ﬁtlﬁlg%@%gér#&tﬁgl ng asgorrpound of
the present invéaty ©nl hor-Ghlomaethyinapthilons (1) £ d0&ptmbl) svas aied mnditheat e or
prodrug 5 theregfixmdn ' table carrier

Phar naceuti cal cé?r%osﬂ??%%gq%?% Pf\o‘#}eﬂ %%ké%ﬂ?rgfﬁ%esﬁ "le%tnwa(?cfﬁﬁ'f’i"%deangthe

t her apeut i cal | yresidpepeurgdingnwaret andfwahaiowjsio lexdnaf The hqudony Biyed Wik, acidified

phar maceuti cal | | t at rqdrug thereqf, . and
phar naceut i cal | yl gg‘gg‘%@%’%@%ﬂ%?& ‘tﬁhegé%ﬁWE%fFPﬁfﬁyd%ggwg%ﬂe
carrier, e.g., amhongneatd wgiveeligied elioh resedie. ThOoTRAs perifisEby flghedi ent

e ot 105 oAU IR ROAEAE B S Foi o Tma b s "
phar maceut igal comosinkicentapfoduti & 4imeLBLI on may be administered orally,
parenterally or,via an inmplanted reservoir. Oal adm nistration or

adnini stration @Nﬁﬂ} AP Erfsad-b Mirreaf refgmershd 4 3fel - 3hée8H, majr pd windrhe
formul ation maysleragiusbed oa 4 bs Bhal uti.cal | cept abl @S ases
or buffers to enﬁgnggghfhe stabiI??eﬁéﬁpgﬁé&?gfﬁﬁ%gﬁéﬂ%%%ﬁﬁgﬁHﬁagss%?@
delivery form (heH).ch-4-pa? éntUDatt. 13 1504.204d® 1Her, 8H) 416564 68es, BHra6aneous,
i ntracut aneous,; i S oh ALY ul intra- articular,
intrasynovial,‘%%?éggﬁé?ﬁgf?gpﬁ%rgﬁﬁig%ﬂiﬁaﬂﬁC&ﬁ??%wesional i nj ection or

i nfusi on t 86hnilCd4S (rdtertiquhtaneTd cd LY MAODSCATII S ST 3RS0, Bfadicnt t he form of

a sterile inje I ti fo xanpl e, as a sterile injectable
aqueous or ol egéﬁg%Hé%Q&E@?g%m %%ibécéﬂg’&@wr%ol%mﬁdywl@w&ul at ed
according to tadfwmilgNas known in the art using 30 Cctober 2006 47 suitable
di spersing or wetting agents and suspendi ng agents. The details concerning
the preparation of such conpounds are known to those skilled in the art.
Wien oral |y admwy stered, the pharmaceutical conpositions of this invention
5 may be admnistered in any orally acceptabl e dosage formincluding, but
not limted to, capsules, tabl d aqueous suspensi ons and sol utions.
I'n the case of tablets for or carriers which are comonly used

i nclude |l actose and corn starch. Lubridating agents, such as magnesi um
stearate, are also typically added. FolQoral adnministration in a capsule
form useful diluents include |actose apg ried gorn 10 starch. Wen
aqueous suspensions are adm ni stered oral N ive ingredient is
conbined with ermul sifying and suspendi ngagent I'T desired, certain
sweetening and/or flavoring and/or col oppﬁg agdnts may be added. O her
suitable ca®riers for the above noted conpositio can be found in 15

st andar d phar nggguiiLE o 1.0 s Bend ngt on' s. Phar ti
Sci ences”, 19th e%lll_ufi I\/EFCIE&(ES%F]&S i“‘n‘gP86’?5‘%“3%‘%‘5?988’3‘%2@%&%’ JI%%J"S Furt her
det ai | s concer Wherg caibexy ghosp reyarmvipylapaied) ol Iodtheiykirdbh @l-Teinyvery for ms

of the pharnmac i Sitd on f e i.nvention. are known to those
skilled in the%ﬁ#%ﬁé%%&l -‘ﬁ-@es'rtgﬁ%frﬁﬂacm “ByFSlidicg- lodarbylispeidt 1000
mlligramper kilogram ("ngfkg") body wei ght per day, preferably between
about 0.5 and about 250 ng/ kg body wei ght per day of the conpounds of the
invention are typical in a nonotherapy for the prevention and treatnent of
HCV nedi at ed di sease. Typically, the pharmaceutical conpositions of this
invention will be adm nistered fromabout 1 to 25 about 5 tinmes per day or
alternatively, as a continuous infusion. Such adm nistration can be used

o, "  ——




Boc tert-butyl oxycarbonyl 15 DVSO di net hyl sul f oxi de Et OAc et hyl acetate
t-BuCK potassiumt-butoxide Et20 diethyl ether TBME tert-butyl nethyl ether
20 THE tetrahydrofuran CDI carbonyl diim dazole DBU

1, 8-di azabi cycl o[ 5. 4. O undec-7-ene TFA trifluoroacetic acid NW

N-net hyl mor phol i ne 25 HATU O 7-azabenzottiazol -1-yl HBTU 34 qciober 2006
0-(1H benzotriazol-1-yl)-N,N N ,N - tetranethyluroni um hexafq uor ophosphat e
HOBT N- hydroxybenzotri azole PyBrop brono-bis-pyrrolidi ne-phosphoni um 30
hexaf | uor ophosphate DMF di net hyl f or mam 689 MeOH net hanol 30 October 2006
52 EDTA et hyl enedi am netetraacetic acid HRMS high resol ution nmass
spectronetry DMAP 4-di net hyl am nopyri di ne DI PEA diisopropyl ethylam ne 5
DCM di chl or onetdmaingy! eBEEOdi4q) .8 masdlbgprepaleb g sufingithel H-Bodamhendia 8Cl

i nt er nedi at es t.he. present, ipvention, . .descrihed in t fallown

exanpl es, wer e,P éﬂgfogﬂ’e;fgﬁtprdﬁwe?‘w{]I?Et'FéP‘VSWi'ﬂﬁ“f@l 'Hm .(%I"fL)gﬁoul d be
not ed that theaddeliiBowid(R)-@srRamhip e 8BS ki OB minfo PTBIEIESs 4 N4 Sections.
The sections are titled Sectian t hrough K. Exanpl e nunmbers and conpound
nunbers are nof‘“mp@m Pﬂ?ﬁé@ﬂém-ﬂ%mm rTde pixuss gt for B 93d t he

appl i cati ors angbriReRfated. TRE sl hOllsdoNLl SRERSAGH, B btk ashbd Wifkesaididper i.ng.

The nunbering within each section is generally contiguous. Section L

descri bes t he W8HEP)|sayraes Nagddrigd (Yz80.)and cennepunieitrs siGecthickyelavdedcr i bes
a subset of adgig i @j de using the nethods
descri bed her eﬁln.éSegdt)i()gﬁlg ; é’gggg&g@%ﬁgﬁgfeﬁ%’gg&%di ates: 20 Preparation
of P1 I nter medBNMR (DMSEORIs) §: 1108 In2ina t7S), d 23 clr3%(ed 9iHD, 2.022. 520t 1R can be

ured, Lo <Pt 5EmgI S SRR b bl 6o B RAELI6%50 BT e

CLFGN 30, Ot obfir. 2006 53 oL hOG A Step 1 Lo Eprr Laret Na3%0

t ohgr. t tep ~ =t t
a250y/ TBVE~ Etb%h’ E%O@ﬁﬁg?ﬁ%ﬁéf’%gﬂ) ester hydrochloride (303.8 g, 2.16 nole)
was suspended in ten- butylmethyl ether (1.6 L). Benzal dehyde (231 g, 2.16
nol e) and anhydrous sodium sulfate (154.6 g, 1.09 nole) were added and the
mi xture cool ed®®¥R30 C usi ng an ice- water bath. Triethylamne (455 nL, 3.26
nol e) was added dropwi se over 38 i and 10 the m xture stirred for 48 h at
rt. The reaction was then que addition of ice- cold water (I L) and
the organic | ayer was separat et gqueous phase was extracted with
tent-butyl methyl ether (0.5 L) and theg conbi ned organi c phases washed with

a mixture of saturated aqueous NaHCO3 tl.L) andobrine (1 Q The solution
was dried over MgSO4, concentrated in yacyo ﬁ
I

o mffaord 392.4 g of the N 15
benzyl imne product as a thic el pw tha Was“used directly in the
next step. '"H NWR (CDd 3, 300 2232 t443=7.1 Hz, 3H), 4.24 (q,
J=7.1 Hz, 21-1), 4.41 (d, J=1.1 , 2H),77.39-% 47 (m 3H), 7.78-7.81 (m

2H), 8.31 (s, 1H). /~ Step 2 \ kNO2E{™yr Br BOC (H) NCO 2Et 1) Li tBu

t ol uene/ 2) 0+ 3 OH 20 4) (B 20 To a suspensjon of |ithium

t en- but og ae. (‘8%5‘5'6)"@% p?’%ﬁ‘% °ﬁéf3‘“‘¥lﬁ_£'§ﬁ*§%etpcﬂ G ms. _{'13 up9l) Wis stized ydgD

dropwi se a mi HAENS mihel NmbRNAY HiokMd¥or Phr Gibn WeisBReMBMbvESInShcuo( 100. 4 g,
0.526 not) and trans-1, 4-di bronp-2-butene (107.0 g, 0.500 m)tzQ in dry 30
Oct ober 2006 153 raspslug isfhssplyedsin GHGPE( Ogul-yreated AvithdpocdertrBRueBlho®- 4312 t he

addi tion, the)deepnb§drEiX oy \ Dﬁi% i f (1 L) and
tert-butyl methyl et h[Zr. (TB ,&[l\el)g?nwﬁggiiaa%%g%s p %g%?g\/ang"s&é\ggﬁgpéd and
extracted a sdf®mektuiciestiged foriBi@nd torcentrathd Bheyasitue wiradiewlwdie conbi ned,

1 N HC L :,ﬁdg ] r j Ik at r t rature for
2 h. The(écl)% géﬁﬁﬁp ésgnqc\i/\ggﬂ é?‘ﬁeggfr‘g‘}’ g‘g&agaé&té{)ﬁlrzf%{cé% ’ f/ﬁtt'frﬁ%%v%va?@p@ 68. 8 L). The
aqueous phase&MgRPo andheoncemrardnedive aalticic palldy oil. t Thegabdduct %@ panified GFBMVE (1 L)

was added andgthe,m xture coaled to O T. T tirred mxture was then
basified to p szfhﬁoyma{t?%ap&’lycyﬁ'\ﬁ§@dﬁﬂbﬁl??®n§%ﬁmmﬁ-€b#he organi c | ayer
separ at ed, anBtQACHaHAEO B)ZINBIR/HioxlahaGne dinil ¥ & elBiVEo(gdvek theQRodlk) as aThe

i racts were dried (MgSO4) and concentrated to a

conmbi ned 10 organi.c

vol ume of I L. ot%o?é& SolATiod fheproqueias amixfiue ofgastepRiBers BogZeR@sTs.

di -tert-bugyl gy RS- o 63 n heoni re& skvfned 4 days
at it. Additional di -te?—%&?&l% ggor g“o’glgygpi(%%ég%}’ 6%5?5%:{)@%\/;? grf:ll’ded to

t he reacti on, 2lhé.5fi bA% 8424061 U@ 1902282156 (mndHWAS7dheh(m 3H) oh8H43d0l to
room tenperature overnight. The reaction mxture was dried over 15 MgSO4
and concentrated in vacuo to afford 80 g of crude material. This residue
was purified by flash chromatography (2.5 Kg of Si2, eluted with 1%to 2%
McOH CH2CI 2) to afford 57 g (53% of racemc

N-Boc- (1R, 2S)/ (1S, 2R)- 1- am no- 2- vinvl cvcl oor opane carboxylic acid ethyl
ester as a yellow oil which solidified while sitting in the refrigerator:

A A1 N o~ A N~ L



55.74 (ddd, J = 9.0, 133.7 5.75 (nm) 133.4 10.0, 17.0 Hz) 6a 5.25 (d, J =
17.0 Hz) 117.6 5.28 (d, J = 17.0 118.1 Hz) fob 5.VvS(du,J=i0.0,
5.i2(u,J=10.", 1.5 Hz) Hz) 7 ---- 155.8 ---- 156.2 g ---- 80.0 80.6 9
1.43 (s) 28.3 1.43 (s) 28.3 10 4.16 (m 61.3 --- 11 1.23 (t, J = 7.5 Hz)
14.2 --- Resolution B To 0.5 nL 100 mM HepsNa buffer (pH 8 a I of
a 24 well plate 5 (capacity: 10 mM/well), 0.1 nL of Savi nagéqéoq)&zwﬁé
(protease fromBacillus clausii) (Novozyrd® North Anmerica Inc.) and a
solution of the racem c N-Boc- (1R 2S)/(1S, 2R)-1-am no-2-vinyl cycl opropane
carboxylic acid ethyl ester (10 ng) in 30 Cctober 2006 59 0.1 nL of DWVSO
wer e added. The(lp,l.’iﬁ)etmas‘:’ele(ai 2H),ansp-4. TE @h BEDJS5.06-5A9Qm; PHN)28.18-48CmAf t er

0.1 i of the r Sakoihe M Grarh had® %%}ié”f‘s%adhﬁig St (ay 4. 144 S0 0

ethanol ; after @&/ 46863 T, 1H) mcroliter (" ") of the supernatant was
anal yzed 5 vmth he chiral HPLC. To the remai n| ng reaction mxture, 0.1 nL
of DMBSO was d“/zé;ﬁ Q‘H‘é‘ﬁl”%ﬁte was incubated for additional 3 days at

250 rpm at 4500 after which four nL of ethanol was added to the well.
After centrlfugatl on, 10 pl of the supernatant was analyzed with the
chiral HPLC and té?uéntl 0-excess of the ester was determned to be 100% 10
Resolution C To 0.5 m 100 mM Heps buffer (pH 8.5) in a well of a 24 well
plate (capacity: 10 mell), O. @@ Esperase 8. OL, (protease from
Baci | l us 15 hal odurans) (Novozyn®g %, Anerica Inc.) and a solution of
the racemic N-Boc- (1R 2S)/ (IS, 2R)-1-am fo-2-vinyl cycl opropane carboxylic
acid ethyl ester (10 ng) in 0.1 nL of were gfded. The plate was

seal ed and i ncubated at 250 rpm at [ 40C. [Aff\er o8 jhour, enantio-excess of
the ester was deternmined to be 39~§% ag ol IPWRQ:©H.1 nL of the reaction
m xture was renoved and m xed wel |l 4u Lh Q0 e hanol ; after
cenrifugation, 10 gl of the supernatdnt aas -anal yked with the chiral HPLC
To the remaining reaction m xture, O. 1/ﬁPof DMSO was added, and the plate
was incubated for additional 3 days at 250 rpm at 40C, after whi ch four nL
of et hanol  wagl CARISRFIIGN OhBROAFOr EXIRRIE 43:iaR 4 (gt med-39 mmel) i HEA &S
super nat ant wasnLyafid MABE WS Fal RRiea m(ﬁﬁksdﬁgq %‘ﬁlm%a%é by SfRRue the
ester was determned to be 25 100% Sanples analysis was carried out in
the fol | owilRg A sdwred foy 184 dhancopeenyaled it vasuo pptd onlyOhs aqreops laytraemained on

m xture was m Xgd 248 fher Mo | tion,
| of the supernat antit%?héﬁu%%géggé?%&ﬁﬁﬁ% %mﬁdggma%?otgeﬂrl @%@ ® 60 2)
Conver si on det é?@h@éthyﬁcte@ithmAVWSM) K ombiedorgicneqtrats svandri&d| vent :

over 0.5 mn: YRR SRergbalioanceh B R vacidig B pisolti a el o

mM/mn UV Det exg D38 miBdI085H):Retention tine: acid, 1.2 mn; ester, 2.8 mn
10 3) E h t Col CHI RACEL OD- RH,
206 % 1o0 o HRAIR (BRIE T hiaBra b oy tilmibon or i miespRCUbr | 16 FAES)
Flow rate: 0. 7@nmﬂm m343e§ 9HY Debecnl, QFIB 218280 (m E*ﬂl%fﬁ(d _9) ?gh% e 2R

i soner as acid: 5. ; Rcaemat e- mn an | SOner as
ester: 18.5 ni ﬁ09('20112) 4%%&&@%%@ (m, 1H), 4.66-4.67 (m, 1H),4.82-4.92 (m,

N- Boc- (1R, 2S
N poe- (IR 23)- g singg by P BIAASHE L o) BRANP AR oo G ui ot B
D 25 A sol uti oRA99{mNEBBLE 2($R&$ﬁ4]£safﬁ)no 2-vi nyl cycl opropane car boxylic

acid (255 . | eated with palladium
acetate (Sﬁng,Lé.Bgﬁg%P?E -gé)o%@ﬁégﬁéﬁﬁﬂu on was pl aced under an

at nosphere of N2. An excess of diazonethane in ether was added dropw se
over the coursg ﬁé_l h. The resulting solution was stirred at it for 18 h.
The excess di az6f8t hane was renoved usi ng a 30 Cctober 2006 61 stream of
nitrogen. The resulmﬁlgolsﬁxiwﬂpaéud&@&fmﬂﬁféﬁsﬁa% 4RYod Ak 36 X2 A ion to
gi ve the crude roduct Fl ash chromat o (10% Et OAcThexane) provi ded
210 ny (78% BPAR(BSLme ﬁaﬁ*?S)mql)mﬁﬁ@hﬁ&%m&@iml)o@ff@ﬂ@n@mwyl ic
acid ethys esi®Ed f t simlar
to method A5 exce%tﬁnaial?gil?ékfﬁﬁﬁﬁ}&%ﬁeglmﬂﬁr@%gdl%é%%' 92 &Jh )Z:é' 50mMm

col um), M5 mifesuiting so(hMoa}')as s8rred for 2 days, then DBU was added (95 pL, 0.64 mmol).
1-tert-butoxycarbonyl am no-cycl opropane-carboxylic acid is commercially
available OHO ~-N-OH 10 XO 4. Preparation of

1- am nocycl obut anecar boxylic acid nethyl ester-hydrochloride MeO NH3CL

1- am nocycl obut anecar boxylic acid (100 ng, 0.869 mmol)(Tocris) was
dissolved in 15 10 nL of MeOH, HCI gas was bubbled in for 2h. The reaction
m xture was stirred for 18 h, and then concentrated in vacuo to give 144 ny
of a yellow oil. Trlturatlon W|th 10 m_ of et her provided 100 g of the

o - o NN NA S\ ~ N AN N ST




O A solution of cyclopropanesul fonic acid tert-butylamde (110.0 g, 0.62
nol) in TFA (500 nL) was stirred at roomtenperature for 16 h. The
volatile was renoved in 5 vacuo. The residue was recrystallized from

Et OAC/ hexane (60 nmL1240 nlL) to yield the desired product as a white solid
(68.5 9, 91%9. "H NWVR (DMSO-d6) S 0.84-0.88 (m 2H), O0.95-

2.41-2.58 (m 1H), 6.56 (b, 2H). 10 2. Alternate procedurg”(}g@ag&] 2%&
preparation of cyclopropyl sulfonamde O NH3 (sat) THEO 11 Al DS -d
D-S-NH li 0 Ctort It To a solution of 6180 nL of THE cooled to 0 C was,
bubbl ed i n gaseous ammonia wuntil saturation was reached. To this solution
was added a solution of 5 g (28.45 nmmol) of cycl opropyl sul fonyl chloride
(purchased fromhAFqﬂaSlolBWéfpﬁmCdﬁQr-ﬂﬂntﬁﬂnthcemﬁa@ﬂ ThiFresitihe was patiicosd war ned t o

it overnite an nal Th re was entrated
until 1-2 niL o? SO @gﬁgp@ el ﬂg‘(’ﬁ w%ﬁo |de %?ﬁ%%ébwgﬁ% 'LP&"S?'JS 3(el uted
with 30%to 6093x300dc), HidehiMzSO.) mdq:‘uhﬁéeﬂbﬁpéﬁgaﬁm&c m‘S—Q(W,CI opr opyl

sul fonam de as ' ' “H, N 0.94-1. (m . 4H),
2.52-2.60 (m %W%‘W?m H’Q‘r‘?ﬁaé% 992"*‘%@ of prodyey %‘d Wﬁﬂa&“at i on
of cycl obutyl Sdhid'imlmﬁBDngrﬂup was ren&re¥HT hOmatePiaPw s FuHhdrPrifitd By fefirddve O
nmml ) of cyclo brom.de ip. 30 of anhydrous diethyl ether (Et20)
cooled to -78 El“?;ﬁ‘}d'élﬂ‘ ’LPA#’ E@Owahé:'?ﬁ%% Gf40eMmintesliomsmalied] to|givai um i n
pent anes and tdemp@mgwarhsgltgwoudmr,@@qgo -35 Cover 1.5 h. This mxture
was cannul ated, slowy into a solution of 5.0 g (37.0 nmol) freshly
distilled sul fIﬁWR&MF@ﬂ-@éoiﬁﬂrm@@mﬂdefmm)@mm%dm 2. D 1nar med

redi ssol ved i n. £ 300N RL el GPRRR BTl Eoncl p el F OB

wat er, drild (WQBM)Z Rfi(re.ddD ehdd- h82 (in claﬁ)ez.omzym (R 2H), 20802 28 én, WHS,

(ol saol ved | S0 T g 152 P P36 (0o Bt AHIERES, 51T

to a crude yelsawzswﬂ d.76d, mavwctmsabmmd,ﬁ:rmmhmfnsmmarmgnt of 5

cycl obutyl Sul | SR LD & ST 10D GTRD by R L bt 5. 301 79BA8308.( m

21-), 2.30- 2.4%;(m 4H), 3.86 (p, J=8 Hz, 1H), 4.75 (brs, 213); 13C NAR
(CDC13) S 156?1}213{@52 93, . 56.29. HRMS mlz (M H)- calcd for CAHSNSO2:

134. 0276, Fourld- (’6‘28'20“‘1’664%?@6%%‘?W%T+1dyclopentyl sul fonamide O wu
SNHZ O A solution of 18.5 m- (37.0 mmol) of 2M cycl opentyl magnesi um
chloride in ether was added dropwi se to a solution of 3.0 nL (37.0 mmol)
freshly disti IFerrefiiRreparatipnef dempeddied from Al drich) in 100 nL of
hexanes cooled to -78 C. The 15 m xturg VwWAS warrred to 0 Cover 1 h and was
then carefully concentrated in vacuof TY,:. | ...:.. a..~e a...a~ .ra....... 1

f . .
@ dried (l\/gSO4) and concentr at ed

a.e.] :,. .. /"1IM,.. T\ water (2

carefully. This m xture was redi §s_ol_d in 35 nL of THE, added dropw se to
500 nL of saturated NH3 in THE and wa: Ilq}g\ed to stir ovemte. The

m xture was concentrated in vacuo to alcr e Iow solid, the residue
filtered through 50g of silic @I usin 70°wE hgxanes as the el uent
and the solution was then con%’ eHreS| es’Mas recrystallized
fromthe m ni num anount of Z@)n Iaex es with ¢-2 drops of MeCH to

afford 2.49 g (419% of cyclopentylsﬂﬂ?onanlde as a white solid. "H NWR
(CDCI3) 8 1.58- 1.72 (m 21T), 1.74-1. 88mpdlngd¥d. 1.94-2.14 (m 4H),
3.48-3.59 (m 1H), 4.80 (bs, 25 2H); 13C NWR (CDCI 3) S 25.90, 28. 33,

63.54; M5 me 148 (MH)-. 5. Preparation of cyclohexyl sulfonam de O u
S-NH2 0-11 0 30 Cctober 2006 67 A solution of 18.5 nmL (37.0 mmol) of 2M
cycl ohexyl magnesi um chl oride (TCI Anericas) in ether was added dropw se to
a solution of 3.0 nL (37.0 mml) freshly distilled sulfuryl chloride in
100 nL of hexanes cooled to -78 C. The m xture was warnmed to O C over 1 h
and was then carefully concentrated in vacuo. This m xture 5 was

redi ssolved in Et20 (200 L), washed once with sonme ice-cold water (200
m), dried (MgSO4) and concentrated carefull yThis m xture was redi ssol ved
in 35 nL of THF, added dropwi se to 500 nL of saturated NH3 in THE and was
allowed to stir overnite. The m xture was concentrated in vacuo to a crude
yell ow solid, the residue filtered through 50g of silica gel using 70%

Et OAc- hexanes as the eluent and was 10 concentrated. The resi due was
recrystallized fromthe m ni mum anount of CHZCI2 in hexanes with 1-2 drops
of MeOH to afford 1.66 g (30% of cyclohexyl- sulfonam de as a white solid:
"H NV\R (CDC13) 8 1.11-1.37 (m 3H), 1.43-1.56 (m 2H), 1.67-1.76 (m 1H),
1.86-1.96 (ﬁ] 2H), 2.18-2.28 (m 2H), 2.91 (tt, J=12, 3.5 Hz, " 1H), 4.70
(bs, 2H); BCH NNR (CDCI3) S 25 04 25 04 26 56 62.74; M5 me 162 15




Gadient time: 15 min. Stop Tinme: 20 mn. Flow Rate: 30 mmn. Detector
Wavel engt h: 220 nm 25 Sol vents: Solvent A: 10% McOH 90% water/ 0.1% TFA.
Sol vent B: 90% McOH  10% water/ 0.1% TFA. 30 Cctober 2006 71 Exanple 1:
Preparation of Compound 1. N ,00O0 OHNN. NO N40 H,e OO Conpound
1 Schenme 1 \Q2 O Step 1 N Step 2 N N O phenyl ace NO POCK,N i de s
Cl 5 Step 1: A mxture of 3,5-dinmethyl-4-nitro-isoxazole 8@104{;55&%%?@%0
mmol ), phenyl acet al dehyde (1.32 g, 11.0 ®®l) in piperidine (1 rL) and
ethanol (10 nL) was heated to reflux for 16 h. After cooling down to the
anbi ent tenperature, the product preci pitated out was col | ected by

filtration. Theggakewas washed cold 10 et hg jor oughly to afford
1.20 g (53%9 of the desired pro a white :@ HNI\/R(CDClS) S 2.87

(s, 3H), 7.46-7H80 (m 3H), —85Hz 780 (in, 2H;
LC- M5 (retention A1ye: 1 19t9m1n thod ﬁ)ep2|\/5 n120227 (M+$17p3 Step 2: 15
A sol ution of 3- d; azolo |15bjpy@$e 4oxrde (1.00 g,
4.40 mmol ) and P (2 71 g, 17 ) in chloro m.) was heated
to reflux for-1 h.WAfter cooling ehowrﬁJQtethe anmbi efit__terfperature, the

final solution was diluted with cBbaroform (50 i) BORd washed with NaHCCB
(ag.) (two 50 nL portions) and brine, dried over MgSO4, filtered,
evaporated. The residue was purl fled 20 hy f|ash chromatography (4:1
hexane- Et OAc) to 790 ngy (73% of ired product as a white
solid. 30 Cctobe 00 72 'H NVR ( CDC13%._.8 2 (s, 3H), 7.46-7.54 (m
3H, 7.91 (s, IH,18.00-8.03 (m 2H); LCIMS (retention time: 1.76 mn,
nmet hod B), M5 mz %45, 247 (M +H). Schene® _HO HO O -OStep 3jo "O
Step 4 j~U OH NB -tBC BOC N N m~O LiOHS)- H O L-glycine \ _0

N---O | 'XOlI ! o™ Step 5 PAO " Np OH~-NOH d O
N- \OTo a mxtureBg; droxy pyrroliding oxylic acid nethyl ester
(H Hyp-OWe HCI) (1 fg, 10.0 minol), HATU 570 15.0 mml ), and

N BOC- t - butyI-L-egC| ne (2\\42 g, 10.5 mmol) in CH2J 2 (100 nl) was added
Dl PEA (3.47 g, 31.0 (at 0C. After stipripg®Mt the anbient tenperature
for 12 h, the- forrredA dg'?ution was dil utediomtthh CH2Cl 2 (100 L), washed
with iced 5%citric acrd (aq) The organic | ayer was washed with 5%citric
aci d, | M NaOH, Skpilne respectively, dried over MgpSO4, and filtered. The

filtrate was evapor vacuo to. ovr t he desired
product as an of f - V\ﬁj? go#’@%‘mgtc cpmere dahc?f eﬂ&ﬁ%‘ég‘é gﬁlsﬁﬁé‘g""ﬁg{?l"} “€action
as cr?de Wi t ho M (@0dihes, Omarmrfwleﬁtm;ﬂianylﬂ&SplﬂnNmolé_:D@Q&Cﬁ nﬁzole)%clrgls, 9H) ,
1.43 (s, 9H), 1.99- m , 2.20:2.30 (m IH, 3.69 (s, 3H,
3.70-3.79 ( ?ﬁ‘?‘awi(‘%"égﬁ %'“ ﬁ:) 2% Hﬁ-rélr}hrdaofr@“zrasedr'?ﬂ dropyyisé a ¢ Vs
(retention tineslutibn2? diechyldiaRidRaboR)late VBOHLZ 1%@%&1&)*'5')1 0 %ﬁ,ﬁﬂtF%b@rfchOﬁ
73 Step 4. A mxture of the product of Step 3 (3 g, 9.9 mol) in THE (50
m), MeOH (- SBUBHSS- Aisr E‘i“t‘PB fsRoTars-dbereagiogaves, com@ngamtw vaogos5Bhe. H20)
was stirred atmideiR 1) qugﬂf,r%@ of the
vol atiles in vargu%ﬁé%u?&g %Seih?%ﬂjigag&/é%”egrog\égove aEﬁEﬂé@P%‘?oo

Thi s aqueous smpktwﬁrw&elummmwmha@wém é@@mquld&tmtthSﬁchptowctlaM HA
to pH4. Exigac The organic | ayer was washed with
5%citric iaccg:r d£ nd%%opvngi ri é%%g?/’ r NgSO4 evaporated to dryness to give
3. 20g g%%tﬁf HMQ@D@;ASWMHm&t rara(am)rztaa (ﬂpram) 2mlsﬂ plﬁ)og!urzhnavas used
43 (5, 51 528 o SR I35, [ Fopig 07 oy ity 465 ki o8)
4.26-4.30 (m @A, faﬂﬁ{ﬂr&&ném 521|d)(bd Q}ié?ﬁ@s&lu(rnjl:sﬂs'ﬁz) 7%@14}{511@)' eLgntion

time: 114mn To a solUtion of

the product of(“SPEp748Q@>§1 5772{@88 Mréﬂ")lfih DVSO (30 rrL) was added

pot assi umiteen-1b +or med sol ution was
stirred at thewahnﬁ(égfeténéﬁgﬁr%ttrgg b%%ﬂ?ore addi ti on of

7-chl or o- 3- net hyl - 5- phenyl -i soxazolo[4,5 bj pyridine (0.75 g, 3.08 nmol).
The final sol ul was stirred 20 for 12 h. Then was quenched with iced
water, acidified with IMHC to pH4, extracted with EtQAc (two 200 niL
portions). The or gdliastinay sslsticesfBavaSRedaphitiad 1-dxo)-BR-OBE ( Bbn2y .40/ SH,
filtered, evaporate urified. b prep HPLC (60%8- 10098,
15 min gradr erﬁ“}'& ) ‘“a‘rgfafﬁ%g#&"ﬁyﬁfws ‘E‘W@d&f inmp dydrogiasdlepesis Thepal e
yellow solid. 25 "H NVR (CD30OD) S 1.02 (s, 911), 1.17 (s, 9H), 2.37-2.47
(m 1H), 2.64 (s, 311), 2.85- 2.93(m 1H), 4.00-4.08 (m IH, 4.14 (b,
1H), 4.49-4.55 (m IH), 4.62-4.71 (m IH, 570 (m IH), 7.45-7.53 (m
3H), 7.56 (s, IH), 8.03-8.06 (m 2H); LC-Ms (retention time: 1.89 min,

met hod B), M5 rnlz 553 (M+H). 30 Cctober 2006 74 Schenme 3 HOH O Step 7
BOC N O' Step 6 BOC N~O—| a) Enzyrre CDUDBU/Pl b) UGH mi xture of 1(R)-2(9)

I . 1 ~~1



O O O O Conmpound 2 30 Cctober 2006 77 Schene 1 Step 1, Step 2 el aN
NHZ O ONPhZOPh OB O Cl Step 3 ~NI Nl POCI3 "N N Step 1. A m xture of
2-am no-6-net hyl pyridine (1.08 g, 10.0 mmol ), ethyl benzoyl acetate (2.30
g, 12.0 mml) and pol yphosphoric acid (6.00 g, 61.2 nmmol) was 5 heated to
110C for 5 h. After cooling to the anbient tenperature, thgy @f&wgog@s
poured into iced water (20 nL) and neutralized to pH 7 with 10

Extracted wth CHO 3. The organic | ayer was washed with brine, drled over
MySOX4, filtered, evaporated. The residuéldas purified by flash

chromat ography (1:1 hexane- Et OAc) to afford 510 ng (22% of the desired
product as a pale yellow solid. 10 "H NMR (CDC13) S 3.08 (s, 3H), 6.64 (d,
J=7.0 Hz, s@lulidn Was stirtehl for2148urs abdommempérhiure BdGkenBiildfed Mh0ZN) ; LC- M5

et Zhogfté"ﬁé#*#ﬂz e RasiTOLMOR wab Betsten i atod eprcake BicLtHERS pots

mol ) in neltedaydi wherydifia BeH A Bitirthe drdpsvitteridRdn bbb caeNHR. mhfshmuiﬁfzar 5 h.
After cooling,to the anbient tenperature, the forned suspensio

was
di | uted with diaEHyAs e sxumacted aga Witk ethyk aceiats. S Seoapd il anaiah BEEr e
di ethyl ether uhed Witk Rlayndstinfdufifate OfiQe AR thih doAehitah id bR udasieRBJy oduct

as a brownish solid. LCM (retention tinme: 1.25 mn, nethod B), M5 nmlz 237
(M+H). Step @R)ﬂagmgﬁlehng wreyPH as pale-pink crystals (147mgs 100%).

Izogegh)(”lozrrﬁhewas tég?fo gent’l (ral ?Z?‘?‘ﬁ%%gzr'(%‘i%?&%‘?mbor a(% %?@@ 'Cct ober

2006 78 vacualHIﬁéBraadﬂmB@mH‘Ims-ﬁmTr(md2HB1t4oS?i andd. Gﬁa(ﬂerll{ 467 fmln)d &nd

Tayer was washEh s 08 MpPEGr e Fn R R = R TS e

resi'due waso puBHjJ,i7&d (bﬁﬂl@&&ﬂzhsmmhpgmphy (2:1 hexane- Et OAc) to afford

450 ng (92% of .t S|red ro t solid. "H NWR (CD30D) S
2.80 (s, 311), L‘f "E‘ﬁ‘“?‘e ‘P%W% &5%5@83'5 11f), 8.25- 830 (m
3H), 8.58 (d, J=8.4 Hz, LC—I\/S(retentlontlrre 139 mn, nmethod B), M
mz 255, 257 (M +H) Scherre2NN\\ HOO\I~Step4Steps NO1 HO
,4 OH Exanpl e eP%)Exarrplel Y NOStep 3 Step 8 mH~NOH~ON\O W
ry” N}jN... H O Td\ddation o@B@U@(4R§~9a;§F@iHP—Q%) ?rﬁbﬁqxévmg@mmﬁmgyt was

pr epar ed E{%t he same procedure as describ Step 5, except

usi ng 4- chtor oarARremy (LRFZHHENPR)- Eﬁn@]m%rﬁmwwbmon@efqawmamw ¢ Step 3
instead. 15 L ?EE@S 3 (M +H).
Step 5: Corrpouq?ﬁgg45 hMrg&tﬁ‘l’%rld[ee%('Qallrt g édfﬁ"é n ?E@Z‘%re ]gnsé\@e]géﬁ ed in
Exanpl e 1, 20addedBIREA @5@9{9{1 ﬂ‘smngiet) hn,d "ﬁB’é’UlI«lﬁirmgs EASnphae?, Tigt ep 4

1S 0 S 2SN STl B g

2.39-2.49 (m ridhylerR: GFlorRie8 Thé mgarid liyer RasORashad @fh (ater, ) Na#iCh; IN 16 (m

i) 562" s el PhusFala biiier o Giyuiph v theh abied i sSaigmgbfiueind 1y 07 5

(s, IH, 8.26-ddncatrhed iPtdcuo. 8Plﬂﬁic(1ﬁbn bb—&eﬁhrﬁ&:c'[i@ylelld&i\ﬁ}ﬁé;ﬁfﬁtl on tine:
1.62 mn, met hc%u@ng VB rﬂz??%Sll . Preparation of Conpound
30 Ni ompeRs: Risher R qu'{woﬁdl’lﬁé@(ﬂ) @patshatdnsneelinel1 o
Conpound 3 Saherre 2% @nyl&@aﬁ@]itl-?é B8l %) anki lNVerIRfI}ﬁastc\reolmeQﬁ" svartin \ | H
N(02 Step 1: To a solution of 4-methoxypheneth al cohol (1.52 g 10.0
nmmol ) in CH2CI(B2Beg@Rx( apathabbowﬁmém@l (2R nrt fera)-OEySNmgINB) o5 10. 5
mol ) in e’e RBFL#kiRYLoligd® The formed mixture was allowed to warmto the
anbi ent tenperature for I h. Washed with sat. Na2S2G3 (aq) and 1M NaCH,

bri ne respect iligneyeonDer AP 2Be(4R N &bthal dvaxpipralired-Pil (1Ry 28 WonyloAgayOEL. 50 g

Crude w thour ' SIVRIFERY SIRRTE L34 635843, Q k0. {Bh el LB ia0 ™
sol ution of 3292dinrethyd. 14 (nnuHo crsw(ﬂxaﬂplaezs(dq{l&mm 111(q01rmpL7 ;15)44 et hoxy-

phenyl acet al dehyde from Ex é nEj fl peri di ne
(0.1 L) and @t H&nd 4((21 W) 5v$§§mhé1{‘ﬁ éélt(é rié&h P p@rHZ_DZ5 W (N tlg 6ol i ng
down to the RbIENY I6QNMEL AN B7) ¥ RE (RN k L

col | ected by ?I I t}?)atl og The ca)kz %lg %j;qgg%mq?h@ctﬁgﬁgtﬁg%omhor oughl y
to afford 130 Ayl of the desired product as a grayish solid. "H NWR
(CDC13) S 2.8 3 =8.5 Hz, 211), 7.50 (d,
J=9.0  Hz, 11%3%553?)3”3“&"85%&85 mg'ﬂ%‘%fﬁ‘g T d, J=8.5 Hz, 2H): LC MB
(retentlon time: 1.24 mn, method B), M5Srrt/z 257 (M+H). 10 Step 3: 0-1
Ni NOOC This product was prepared by the sane procedure as descri bed
in Exanple 1, Step 2, except using the product of Exanple 3, Step 2
instead. 1 "14 NWR (C .ild3) 8 2.70 (s. 314), 3.R7 !'c "314); 7.00-7.03 (m
2H). 7.94 (s. IH) 7.96- 7. 98 (rn 2H); LCG-MS (retention tinme: 1.96 mn,

o N - PN — — ~



20 4.20 (m 211), 4.44-4.65 (m 2H), 5.13 (d, J=11.7 Hz, 11), 5.32 (d,
J=15.0 Hz, IH), 5.72-5.85 (m 211), 7.20-7.26 (m 211), 7.60 (s, IH),
8.09-8.14 (m 2H), 9.26 (b, 111); LC M (retention tine: 1.91 mn, method
B), MSsmz 783 (M+H). 30 Cctober 2006 83 Exanple 5: Preparation of
Conpound 5. NO N OO H~N" O N OOHN ~ O Conpoung t%e?‘h@@il O
/" Nz NN\ 1 O O/ This product was prepared by the sane proc ure as
described in Exanple 3, Step 1&2, except(ﬂl&sr ng 3-nmet hoxy- phenet hyl al cohol
instead. LC-MsS (retention tinme: 1.03 min, nethod B), Ms mz 257 (M+H). "10
Step 22 NNG OI / Cd This product was prepared by the sane procedure

as described in Exa St le 5,
Step 1 insteadP ‘WY%N%E(@@FZ&BSP%@%Q?& alt g'g’écaf’%qﬂ%ﬁ?ﬁs’%%gp 7.02
(m 1H), 7.41 (\imytiecc%a)OottZ 'HNi.ﬁ»(dlZCﬁ?Il;(SOOMHZ)S Mr(t 3H), 112599({111815:2 0

Hz, 1H), 7.89 (s,” 1H); LC-M5 (retention tine g ‘bz M5 mvz
275, 277 (M +Hfm, 11$1apszq.iéblﬁt’ﬂbb?-@@melﬂbﬂﬁ(m 1Y, (7333 %@ 2@y ~oH
0 Na OThis pr, r y S e rgg ndq r3sqd, i N

Exarrpl e l, St epglg%hé@ l_@ fﬁa{tﬁqlﬁ sgbgau%peg%%} ﬁﬁ @9( ) 2 f{ﬁstead.
"H NVR (CD3€D) 18, 1_mH@)s749(m) 3H)1. 78 (@slH JHy-6 Hz)3&1 d4rH( ﬁi-rS !LH%Z) 2.64 (s,

440455 (m LGB bt (l%lit?%“gf‘ﬁ%r ) 705704 (" 1H)

7.40 (t, J=8.0 Sdpemel), 7.58-7.62 (m 3H); LC—I\/B(retentrontrrre 1.90

mn, nethod B), M5 nmlz 583 (M++H). 10 Step | I puullli J Was pl epal eu
Wy l1li1i1C salllc Cc as uesciioeu 11 1p1C 1, St ep 9, except
~using the produ anple 5, Step 3 instead: ) 8 1.01-1.09
(m 12H), 1.17-1. 9(m 10H) Bieph- 1. 47(rrp1H) 1871 1H),
2.20-2.40 (m 2H% 2.63-2.65 (M 4H), 289- 3.89 (s, 15 3H),
4.08-4.20 (m 2H), 44111 (m 2 édi\k /HA 1H), 5.32 (d,
J=15.0 Hz, 1H), 5. 702 Fi05( .41 (t, J=8.0 Hz,
1H), 7.55-7.61 (m g i\ I\/B(rete "nin, nethod B), M

rn/z 795 (M +H). 280 arrpi.e 6: Preparati o,ra\of Corrpo\ﬁnd 6. 30 Cctober 2006
85 N Ni V/ b Ok HO®Riji \§.. H N ~IN " ®H 1 O O Conpound 6 Step 1: O
N 5 This product vvé@ﬁ[ftépar ed by the sane procedure as described in Exanple
3, Step 1&2, except usi ng 2 met hoxy- phenet hyl al cohol instead. LC M5

(retentrontrrre 1.10 et hod B), Ms nz 257 (M+H)_ Step-2: VN Nb
O 10 d This product pi epared by the sanme procedure as described in
Exarrpl e 1, Step 2, excy pt si ng the product of Exanple 6, Step 1 instead.
HNI\/R(CDCIB)82721 @, 7.03 (d, J=8.0 Hz, 1H), 7.11
(t, J=7.5 Hz, IH, 7. 41 QCZ:rBdun(jmolH) 8.04 (s, 1H); 15
LC-I\/IS(retentiontr X ) llre%‘pod B), Ms mz 275,277 (M+H). Step 3:
30 Cct ober 2006 NH N OHNOH N _OI This product was
prepared by the sé}r%*p‘ e ag described in Exarrpl el, Step 5, except
usi ng the product le 6, Skep 2 instead. 'H NMR (CD3CD) S1.02 (s, 9

H, 1.20 (s, 9H), 2.37-2.47 (m 1H), 2.63 (s, 3H), 5 2.85-2.93 (m 1H),
3.89 (s, 314), 004-_4.08 (m 1H), 4.14 (b, IH), 4.49-4.55 (m |H),
4.62471(m%§) 5.56 (b, 1H), 7.09 (t, J=7.5 Hz, %715_&d,J=8.5H2,
1H), 7.41- 7.44 (m mm)erdc(%-(@sphthalt)lom)rsvhr(ed P16 28 Vigyl Aqqp}-OEEL
(retention_ti t hod,.B + p 4.

" nsp __15 m?ua ﬁ@rr‘i’éerﬂ%g”i%mmo{)v)zsaQ@cﬁrgﬁvﬂﬁiﬁmtS%e@mou V\}thﬁdsltg@
|na| u~tc t, St %@luﬁon ACE iwed 36 01T fbma) Rinneks cCCorekntiatampl wachp yBildgd tBe H@slt ead

"H NMR ( CD30D) 8 1.01-1.08 2 4.
1H), 1 87-1. )gfalfﬁﬁmﬂibR) (Qapiig} h%ﬁlg%{ pﬁ)hyﬁﬂ E‘lémm%ﬁﬁ# E’J&)as é’é%%
(2 1m1) 1H)5 12 ?3 (\,?11c{|1\3=% tazl'é}von‘lo Qﬁ'réx[l&cp(dﬁecﬂﬂ)mthéuﬂfﬂmﬁ’bpuxiﬁl)attoﬂ 44- 4. 65 ( m

5.72-5.80 (m Iid)asojutigy o( BOI(_ZDJL t;Blg}Imz((!ngq) 0.32 nlrgolek @d%lggl Fﬁt of%@)[(]ali?)-
rarlasem (Jggﬁpg h?at-%/gx&)spro&{%rm'\%ﬁ@shﬁgt AdBa)- ﬁ)%& 0. igGniRid et AALI on ti me:

1.93 m n, : Pre aratron of
Conpound 7. 30 a@abmbﬂa:wzsmﬂed B’TPENU@L&LO)@HHHOI@HMMW( 2ypgs- 435 0 <~ O

Ob Compound 7 ot S8, ]Thg%—sultmge tio %(anprféﬁfm?@g}g%&g%ﬂjﬂﬁéum |Eepared by

t he sane proced't'fr'e as descri

except usin

2- chl or o- qui noldiloed ikt iGas!. ety M fte eTiendrganic tayaewasivagBednivith wmtrhﬁg B), M
ni/z 472 (M+H). Step 2: 10 Conpound 7 was prepared by the sane procedure
as described in Exanple 1, Step 9, except using the product of Exanple 7,
Step 1 instead. '"H NVR (CD3CD) S 1.01-1.08 (m 12H), 1.17-1.26 (m |CH),
1.44-1.47 (m 1H), 1.87-1.91 (m 1H), 2.23-2.30 (m 2H), 2.52-2.57 (m
1H), 2.89-2.98 (m ‘1H), 4.10- 4.14 (m |H), 4.09-4.15 (m 2H), 4.47-4.51
(m IH), 5.13 (d, J=10.0 Hz, IH), 5.32 (d, 15 J=17.0 Hz, IH), 5.73-5.78 (m




Step 4: To an iced m xture of N-BOC-4-trans-hydroxy-L-proline (1.58 '-'6.83
20 mmol ), cycl opropanesul fonic acid

(1-am no- 2-vinyl -cycl opropanecar bonyl ) -am de hydrochl ori de (Exanpl e 8,
Step 3) (2.00 g, 7.52 mmol) and HATU (3.89 g, 10.2 mol) in CH2Cl12 (100
m.) was added diisopropylethylamne (4.41 g, 34.2 mol). r

solution was allowed to warm up to the anbi ent terrperaturei{(?%)rc{o%‘2’:102(?06
Diluted with Et OAc (200 nL), washed with 5% H3P04 and brine, dried over
My504, 25 filtered, evaporated. The resi 8l® was purified by flash

chr omat ogr aphy (gradl ent, 2:1-1:1 hexane-acetone) to yield 1.25 g (41% of
the desired product "H NI\/R (CbsOD) 8 0.99-1.07 (m 11H), 1.35-1. 44 (m
13H), 1.75- 1. S¥aHGOs, Ity HCL vaipm argd brme( Fhe spiytionwag ghen dgad with soditn sulfatz4- 3. 82

(7 20,4 20ty bl i e b5, 12 (7

LC M5 (retentl@ﬁmgm?é%)l 26 min, method B), Ms mle 557 (M +H). 30 Oct ober

2006 908h N 5 H > NNHiIO

o o e b <05} 338 © Pt 2 (o T-E). dRshy 398 4GB octuce

of Exanpl e58 ﬂnepsﬂ(thnﬁm.,xs@nllmhi (:bnm) @W&(ﬁmb)gzw(ﬁdﬂgdex pot assi um

tert - but oxi de (é:l%'lgg_ﬁ& solution was stirred at the
r

anbi ent tenper Hz), 4\3%@? dﬁé- %H%ﬂdt i’énl-df) 34@@%?3)9(7“ 3H),5.75 (m,

met hyl - 2-tri f gy e8etdMk, I8 @b&h%'m Bfy, (759 @flﬁa 17,96 @1, F=7.

Het erocyclic Chenl 1983, pl05 ( Fq (E ff’r}\g fi na(ﬁ sol ut?on was
stirred for ﬁkﬁghé@w{h |ced vvater aci dlfled with IMHO to pH 4,
extracted WtrLCEL,QAQ Ivin) mm X230 - MK +ayers were washed with
brine, dried over é uo tgred g%elggg%l %Iédd The resi due was purlfl ed
by prep-HREC to vyi eId 16 my (21% of Compound 8 as a pink solid " t, ~r.
-2 M5 221 %‘%PV 1V1r ( (I-LjVLf V V.92-Q 77 vii, tin), 1.V 1-1.V4 (I11,
11R), 1L L -297°X111, 2R), 1.76-1.85 (m 1H), 2.18-2.40 (m 2H), 2.76 (s,
3H), 2.86-2.97 (m Tmla)soludﬁoﬁlﬁﬁlztmduttQf‘rﬁxan@l@4704$é{34492'rﬂgs( M1 5athole)sn 09- 5. 12

(m 1H), 5.28- 6 5.7 1 6- 6. 48
(m 1H). 7.58 730%% ‘%“%Y‘%’Q“ﬁ‘@“ﬁgﬂ? ?E%"W "6‘3 ‘%‘“8'8‘%%&%6‘ FQ'@S)%"F%& 91 (m
11-1); LG MS feseltimpsolonion iawstinkd B8 28iSThourBldthet 1) as ubal Iiﬁ@th]a@%e:(ubjledtb&!
Exanpl e 9: Pr%p ration of %:oc g 9. t39: QOct ober 2006 = 91 N(N OO HNN
V,,, P SEBREUHIPRS %swﬁ fing vy chas mprieliiauhotide (Gmetk dfietedur e
as deSCI’I bed Qﬂh&&@ﬂ’&]x@ao&on She@ived wi@%é‘{ﬁ acki@ileRdd washed with water. The

7-chl or o- 5- et hyl - 3- rret hyl -i soxazol o[ 4, 5-b] pyridine (R Nesi et al, Synt h
Conm 1992, 29(8EBYf l2ysE#8y drigqayith-sgdigm fylfperen d comepyated in vaqua . e reswiting H) |
(1m21| &D 252(r2nosé2;ﬂ1?l§l)lhd \%]a.se’gﬁlnﬂtd b)JﬁZsh%hM?nalt_B’gnghy eiuu§3w]m?371 Qéﬂaﬂ)%@e%y% 182 i 89(()m
211), 4.41- 4. SEigdo }2H51B05NE1239 BuGIyP2{(Bi (@}msthslzlpw) pridjipe)]-5. 58 (b,
(1|]'_|)11 S. 702@ 891@?251‘!79(1;)/16%%%%9%?]&5?%%&se%m%ldrﬁgmggs g&‘ﬁi d B). IV% (r:’?e 3132
(M+H) Exan{fﬂM(d«Rﬁe@Hrﬁﬂommz)éﬂ @o(mmmuzm, 1INN=30 Hx01\82 (J9H)S O uN

|1 mO O o] repared by the sane cedure as
descrl bed in Egg%igﬁ%zjogt(‘@p%iggg{ Q%ﬁétﬁ’pﬁgﬁh@ 404% .07 (m, 11, 438 (m

7-chl or o- 5- phmhﬂafnﬂmlwsqwmplsmﬁz%m? FSYIB'-SjB‘ﬁGn anDmeliH) étsap 2)

i nstead. 30 Oé"g.ober 2006 00- 1 1.16-1.25
(m 10H), 0.1 H)g6.Pt{my 1), 42@@9‘@ BY (M 1@»9 15@261)2 40 (m 2H)

2.64- 2. GGZdMLéMQC 21803 43R- £.63 ; %r&hsséagﬁ .20 (m 2H), 4-44-4.55 (m
2H), 5.11-5.16 (m 1H), 5.27-5.31 5.74 (m 2H), 7.20-7.35
(m 1H, 7. 46-7.51 (m 211), 7.55- 7 68 (m 1H), 8.05-8.06 (in, 2H); 5 LC M
(retention t|$gg ¢l- 97 min, nmethod B), MS mz 765 (M +H). Exanple 11:
Preparation o %:o ound ' 11. N OO HNN,,, OdHN9100 O 0 Conpound 11
Scheme 1 1-0 / | \Tocm%ut&neqﬁBﬂszifBBepBlK}I\y) szbd\{4R94(na6htham &iopp 1: To a

(12527, “12 8 P TR 2R T H A E R T e S Srocd Ryt Do Pt |
(appr oxi ’rm el zyv ﬂm&eeqwummmvss) addé@p\M-Sﬂbaﬁyl Qfmidabd1e (2 25bgs! olzl?,g rraﬁoléﬁl S

tenperature f 15 | l{(gueous NaN3 (6.4 ge 100 mmol. in 35 nL H2O was
added dropwi s a[ﬁsd' tﬂ*?é“'xF %E?ﬁTSﬁ“Wf?ﬁﬁOe"W s anq thepgoqlest toom at t he

anbi ent  t enpagmpétire. V% pbihd thelhahestiSn anR €Y ne®, o 3Emiordyuing pEd t he
vol atile was renoved in vacuo. The resulting slurry was eéextracted with

tol uene (3X50 nL) and the conbined organic |ayers were dried over MSOH.
This dried solution was added dropw se to a heated solution of 20

di phenyl net hane (50 nL) and tributylamne (30 nL) at 190C. The tol uene was
distilled off as added. After conplete addition, the reaction tenperature
was raised to 210C for 2 h. After cooling, the precipitated product was




HATU (2.19 g, 5.76 mol ), and N-BOC-t-butyl-L-glycine (1.12 g, 4.22 mmol)
in CH2C12 (50 nL) was added DI PEA (1.29 g, 11.5 nmol) at 0OC. After
stirring at the anbient tenperature for 12 h, the forned solution was
diluted with CH2C12 (50 L), 10 washed with iced 5%citric acid (aq). The
organi c | ayer was washed with 5%citric acid (aq) and bri ely,
dried over MgSH4, and filtered. The filtrate was evaporat ggd&%\%ggg%é/to
dryness. The residue was purified by prep-6#.C (4098 to 10098, 15 mn
gradient tinme) to yield 1.60 g (70% of Conmpound 11 as a white solid. 15
"HNWR (CD3CD) S 1.00-1.08 (m 12H), 1.23-1.25 (m 1H), 1.27 (s, 9H),
1.40-1.45 (m 341, QZMOBBwemaddéd) ,The.r@ftidn ¥@s {tited2dr4) dayd.-andthén %on&:m

1H), 2.91-2.97 2-4.06 4.21-4.24
15)0, 4. 40- 4. 42 ﬁrﬁuﬂjﬁl‘)ﬁ“ﬁé‘mﬂ‘(ﬂﬁ’ﬁp‘ﬂ%? gsi(“"’f"‘;gd"‘ijf(k%@ﬁ"ﬂ“ houzs Fh"CPQP T-
IQF) T-r- 1 LT r@é&owmﬂdw wn’ih Bammthylhaaat@mﬁﬁwésﬂed &nﬂ@O%ﬁ:‘éQSﬂi@Cl

708710(m1 7.25 (d, J=6.0 Hz, 1H), 8 (d, J=6.0
Hz, 8. 09 (EP"’ é‘z@id”wz T'ttuﬁoiutwe ‘N/Bd('lreét”é‘ﬁtspé‘ﬁntﬁ“lfﬁtﬁ and mmmmtedm hod

B |vs Mz 744 (Musl J
6) 69; N, 9. 6% goSng)rh %mgkma%amﬁ%{“ﬁgﬁﬂs‘%ma:g EEC? “‘?" a‘r%i%lfl o H N
N,.. H ONH B@@n%tfaglgvcsmmdcﬁ?&@mz%bm vgbﬂmﬁlmrsod;ﬂ Conpound 11

Erzl gg2 (r)rrrél ;Tm),ibt ter gtdlzrrl ng~ at ?Zﬁpﬁ?{gﬁ?r‘se(a%gﬁd&%évknﬁ) zqﬁzwglrat ?I g

was renoved in VEE QS vint, AB2.63¢@a, |1Hg :blaltdtns 3H)ed. om(rd,uel)y\aso(sd iiHyatled with

ether, filtered ith eth ri i.el d 859 of the
desired HCl sal {bd\(l)\?ﬁgg%ﬁz\gﬁ?‘?&mﬂt' j@?@e@@ lfe'lgnstef%gpﬁ ﬁb %(

1.00-1.08 (10 l@H)H, I=7145 K9), 7.93- Y46 Xml 3H), 748 (Ei,nm,lhkbl,ﬁz} 8493%1 4f, 1=6m 111)
1.85-1.91 (m ﬁl% 2.20-2.26 (m 1H), 2.31-2.42(m- 1 5278(m
111), 2.92-2.97 % 4.00 (s, 311), 4.10-4.16 (m 211) 4.51-4.64 (m
211), 5.13 (d, LOMQCﬂréanttoﬂlltH&2573@.{5(ﬂlz6]573(ﬁ[-|lﬂ¥)" 1H), 5.69-5.79 (m 111),
5.84 (b, 111), 7.28 (d, J=9.3 Hz, iH), 0 (s, 1H, 7.55 (d, J=6.3 Hz,
111), 7.89-7.92 (m IN), 829(d J90Hz 111)921(b1H) LC- M5

(ret enti on tl mﬁxﬁm;?ié-.ﬂ ni-ru:: il gdBtuumJ'uun%Qk 714 (M +H) Anal Ca'l Cd for
C35H47N509S1. 0 HCl:* C, 56.0 H 6. 3%, d, 4.72: S, 4.27. Found:

C, 55.80; H 6.42; N, 9.15; CI 4. 56: Q9. Step 8 To a 25 m 2 neck
fl ask was added a stir bar, septa and adapter. Conmpound 11 (99.7
ng, 0.140 mmol) was wei ghed out and added To the reaction flask. The
reaction flask was purged and placed @nder a N2 atnosphere. 850 ul of
acetone was added to the flask to provy a Bl garQsglution. To this

sol ution at room tenperature vvas\m[a/tdded é_gg\g» _ 252179 M sol ution of KOH
(ag.) prepared by the dissol utionf of Hsol .8 ng, 8.97 mol) in 50
m of H20. The sol ution warned slQ W’%{@n addition of the KOH but

remai ned clear. The clear solutiongvasral | owed t®stir at RT for 2 hours.
The product crystallized out of solutfon and was isolated by filtration.
The cake was washed with cold acetone tlemapingrd?42 ng (40% vyield) of the
desired product as fine white needles: 'H NWR (500 MHz DV5O-dg) 8 0.52 -
0.65 (m 21) 0.66 - 0.82 (m21). 0.96 (s. 911). 121 124 (m 1011) 1.44 -
1.63 (m111) 1.72 - 1.92 (m 111) 2.30-2.42(m 11-).2.46 (d J=7.93 Hz 110
2.60 - 2.85 (m 111) 3.89 (s 3103.93 - 4.05 (m 111). 4.07 - 4.24 (m 111)
4.41 (1. J=8.39 Hz 1104.79 4.95 (m 111) 4.97 - 5.17 (m 1H), 5.71 (b
1105.80 -6.10(m 111) 6.64 (d J=8.54 Hz IH) 7 10 (d. J=8.85 Hz 111) 724 -
7.37 (m 2H). 7.90 7.96 (m11) 799 - 8.04 (b 111) 8.06 (d..F-9 15 Hz, 1H)
El enental analysis for C35HA6KNSOSH2O, talc. C, 54.60; H 6.28; K, 5.08;
N, 9.10 actual C, 54.88; H 6.23; K, 5.05; N 9.01; Msnmle 714 (MH); 30
Oct ober 2006 98 Exanple 12: Preparation of Conmpound 12. iN HNW HON
HIl SO OO OO Conmpound 12 Conpound 12 was prepared by the sane
procedure as described in Exanple 11, Step 5 6, except using
N-BOC-L-valine instead. '"H NVR (CD30OD) S 0.94-0.98 (m 6H), 1.07-1.09 (m
3H), 1.2!-1.25 (m 10H), 1.40-1.43 (m 1H), 1.88-1.89 (m 1H), 2.05-2.09
(m 'H, 2.22-2.35 (m 2H), 2.57- 2.61 (m 1H), 2.94-2.97 (m.IH), 3.92 (s,
3H), 4.03-4.06 (m 2H), 4.47-4.55 (m 2H), 5.12 (d, J=10.5 Hz, 1H), 5.32
(d, J=18.1 Hz, 'H), 5.74-5.81 (m IH), 5.86 (b, 1H), 10 7.10 (d, J=9.0 Hz,
1H, 7.18 (s, IH, 7.25 (d, J=6.0 Hz, 1H), 7.88 (d, J=6.0 Hz, 1H), 8.10
(d, J=9.0 Hz, 1H); i.{C M (retention tine: 1.71 mn, nethod R}, Ms mlJ7 700
(M+H) _ Exanple 13: Preparation of Conmpound 13. \ | iN OO H'NN. H O
-d.,. HOOODb 15 Conpound 13 Conpound 13 was prepared by the sane
procedure as described in Exanpl e 11, Step 6, except using

N- BOC- L- al | oi sol euci ne |nstead H NIVR (CD3CD) S 0 89 0. 96 (m 6H)

N oA

A~ o



Z Q7 (m (H. 3.92 (s. 3HL. 404-4.O0R (m 1H1L. 430 (h, 1H). 4.40 M1=1 Hz: |
H, 4.49-4.54 (m 2H), 5.1Z (d, J=10.5 Hz, 1H), 5.29 (d, J=18.U Hz, 1H),
5.71-5.17 (m 1H), 5.84 (b, 1H), 6.80 (d, J=10.0 Hz, 1H), 7.11 (d, J=9.0
Hz, 1 H, 7.19 (s, 1H), 7.25 (d, J=6.0 Hz, IH), 7.88 (d, J=6.0 Hz, 1H),
8.08 (d, J=9.0 Hz, IH); 15 LG M (retention tinme: 1.74 mn

mz 700 (M +H). Exarrpl e 18: Preparation of Conpound 18. &Oﬁ%k%égﬁ&?\?N
HON OHeO OO O Conpoundl8 30 Cctober 2006 103. Corrpound 18 was
prepared by the same procedure as descril6éd in Exanple 16, Step 2, except
usi ng neopentyl chloroformate instead. 'H NVMR (CD30CD) 8 0.61 (b, LH), 0.84
(s, 84, 1.05-1.09 (m 11H), 1.23-1.25 (m 2H), 1.39-1.44 (m IH)),
1.85-1.88 (m PHemeZ 20-2.30 (m 2H), 2.56-2.62 (m 11-1), 5 2.91-2.97 (m

1H), 3.38 (d, J=O0xp"R&, |H), 3.55 (d J= 111), 3.92 (s, 3H), 4.02-
4.06 (m 1H), 4 4 J=9.5 Hz, ' —90Hz IH), 4.49-4.51 (m
1H), (5.12 H%d, Hz, 1H), 5. 28 (d QQ , 5)3-5.74 (m IH§,

5.81 (b, 111), 6.90 (d, J=10.0Sig) | H), 7@8710 m | .19 (s, 1H),
7.26 (d, J=6A Hz, /f\H )y 7088 Td, = J=6.0 THH 8007 (d, J=9.0 Hz, 1H);

10 LC-MS (retenti m n, t hod (B ) ., A28 (M +H). Exanple
19: Preparation of'?‘Co o d19. i0 ® O N/ ONHHII S~ Q OO0
OO,y Conpound 180 npo nd 19 was 9 B @Pt " same procedure as
descrl bed in Exarrpl ewl?@ 15 2, e:xcggﬂ\usi ng (S}-3-furanochl orof or mat e
Q Canmpbell, A Go 20020808) instead. 'H NVR (CD30D) S 1.03-1.08 (m
11 H), 123126(m 1.38-1.46 (m 1H, 1.64-1.71 (m IN), 1.85-1.90
(m 2H, 220230(m 2 2.55-2.61 (m IH, 2.91- 2.97 (m 1H),

3.66-3.72 (m 4H), 3
4.40-4.42 (m 1H), 4
Hz, IH), 5.28 (d, J
J=10.0 Hz, 111), 7.1

3H), 4.05-4.09 (m 111), 4.27-4.29 (m IH), 20
IH), 4.75-4.77 (m IH), 5.12 (d, J=10.5

5.73-5.80 (m IH), 5.85 (b, 1H), 7.06 (d,
Hz, ke . 7.20 (s, 1H), 7.25 (d, J=6.0. Hz,

1H), 7.89 (d, J=p.0 ( 9.0dmblundk7H) ; LC-MS (retention
time: 1.52 m niﬁtw -, 28 (M+H). 25 30 Cctober 2006 104
Exampl e 20: Pre a,q,\/Q ound 20. G / '\ I iN OO HNN,,. HO
NHSO OOO O CB'lﬁt) | 1: N d 5 This product was prepared by

t he sane procedureoa Tescribed Tn Exanple 11, Step 2, except using

6- chl oro-2H-i soqui nolin-1-one ((Nicolas Briet at el, Tetrahedron, 2002,
5761-5766) insitegmbd. T (°_MS (retention time- 1 (17 mlt. nethod RL. Ms my
| RO IW14) 10 St hIS pr oduct
was prepared by thgfpsar[rg gﬁ%) (\é’wtéala{°x82?§3'1"7%§(5(19_&%¥é?’\§38§°3)0 tep 5,
except using tBeamgledd,Staf 3, eaiBiNa92@gs, Bl inholeNnGhemided 4N Hidy ilNWBx 44D3CD) S
1.04 (s, 9B, 2 s 9H), 2.36-2.41 (m. n 2 14-

4.01- 4. 04 F)m (1}96“%) nd the golygony yas ai'ﬂ)"cdgf’%*i%&p Hguipes. Cengfae?" ‘ﬂ%‘{m 1H),
5.84 (b, 1H), 7eié’e%tﬁéiﬂcjsﬁe& 4R LRaphtialdloXd] prolim€)} P 1415, 2K Minyl £eBF- (S,

111), 8.00 (dy J=6.0 Hz PUF( )'Lg% ocgpr mé}i Ug Oc?yob%r§2006 105
LC- M5 (retent %%P#ﬁllOvioég’hfﬁhhvasﬁ%Fﬁeﬂtg)“e “R?BSPFPE'I%'G ‘-'(‘MQPHfUﬂherSt ep 3:
Conpound 20 vWagriRéfRared by the same procedure as described in Exanpl e 5
1, Step 9, except using the product of Exanple 20, Step 2 instead. 'H NWR
(CD3CD) 80. 99T aisplytiop of PH-poc-h-terpleacipsOfHror BOR) L-tHuG'le-(&SMSS OB7 mopple)

1871, 90, (e % }?Cl?sgri%fﬁ’%{g&{]‘r% %a! £ Eﬁgjs&zﬁé)ﬁla%z& vy Bicd: @é (m 1H,

111), 5.13 (d{product©bGinkd fromnifpactibn ﬂﬁnt@cmed.ibd\&) (D Hzmmbld) in B d2- 5. 80 ( m I H),

3200 F, | 1 *oughe wad g Dibrgy Uomuc. G on gy o RS B 09 oy

| H) ; ILc- VB (r etresle). arhetresm]gmgxolaaomgm sumﬁhﬁ&rB)trogBﬁfdﬁhZ héd& apdMhert) .
Exanpl e 21: Pr paratlo of Compound 21. iN OHN H ONOHNS (ONO)
15 Conpound 2f ”‘S%Wéﬁ‘?ég‘? mlcstoy! pestatyy Rh@wggvemf@maswdow@aﬁﬁ N7 N %o
/~(\ O Step Bchﬁrmm{@: @at¥r andbRAnSlBIR seququwas me%am@wﬁﬁ s&din RIEANCE  Of
Example 1, Step 4 (3.00 g, 8.72 mvl HATU (4.97 g, 13.1 mmol ), and
product of Exmcwcqntmgtdébvscuepﬂsldgc@ﬂ%@mﬁwnqawceaz@lwmg HOD ) was
added DI PEA ( Qﬁfﬁ @&n’g&i {5 I 5t t ober
2006 106 antnB%nt te(rirlrzaeratlure or’ g&h(sA%]ﬁ? lfzc';%rdr‘re js]%r(ﬁ{h Wié %1 ut ed
with CH2Cl 2 (180 (mrlBl), 1veSgtdd Hnd=80,i50ed2)5 %08 (s §1), 242 6n( BED, 2801, organi c

| ayer was washed with 5% citric acid (aq) and brine respectively, dried
over MgSHA4, and filtered. The filtrate was evaporated in vacuo to dryness.
The residue was purified by flash colum (1:1 5 hexane: acetone) to yield
3.64 g (75% of the desired product as a foam LC- M (retention time: 1.41
mn, nmethod B), Ms mz 557 (M+H). Schenme 2 Br Step 2 Br Step 3 \.-N/ |
nCPBA\ NOpyrazoIe\ ~ N—ON\ I |N N\ Step 50 N5/ '\ O N

p— o ~ A ~ " ~ o~ N ~ o~



15 (m 1H), 8.00-8.12 (m 3H); LCM (retention tinme: 1.90 mn, nethod B),
MS mz 762, 764 (M +H). Exanple 23: Preparation of Conpound 23. Step 1: 30
Oct ober 2006 109 iN OO OH This product was prepared by the sane
procedure as described in Exanple 11, Step 3 as a white solid, except u5| ng
1-chl oro-isoquinoline instead. "H NVR (CD,OD) S 1.42, 1.44
2.39-2.44 (m 11-), 2.68-2.72 (m 5 1H), 3.80-3.87 (m 211}6&%‘0}?%@%62 (m
H, 5.78 (b, IH), 7.32-7.33 (m IH), 7.58I18t, J=7.8 Hz, , 7.71 (t,
.5 Hz, 1H), 7.81 (d, J=8.0 Hz, 1H), 7.95 (d, J=6-0 Hz, IH) 8 19 (d,
.0 Hz, 1H); LC-Ms (retention tine: 1.61 mn, nethod B), M5 mlz 359
M+H). 10 Step=[3.8,i600 HE) IN)NE.96 (m,HH)HE. 84 Gh, ZPDNOHL.TI (15, :m)pduct(t wesI=mepar ed

1
J
J
(
by the sane pro except sing the
o oduct of - Exanfrt 3555 (15 301 52 caateD. SRR Pkl 88). 7534750 (2. 89 (m
4K 1.35-1.38 (0 @aW, J—So&&),lsﬁﬂ(d.rm JBos R 2. 11-2 66 (m 3H)
29293(m1|—% 62- 3. =8.1 Hz, IH, 5.12 (d,

J LE-M5 G @ete WG“@ ,:4281 M’E‘WZ@ Q?J—-*g)?o (m 1H), 5.76 (b, 1H),
7.43 (d, J:_57Hz 1H), 7.66 (t, J=7.4 Hz, 1H), 7.79 (t, J=7.5 Hz, 1H),
7.92 (d, J=8.1 Hz, 111), 8.02 (d, J=10.0 Hz, IH), 8.13 (d, J=8.1 Hz, IH),
9.02 (b, 1H); L%I@R/@'(retentlon time: 1.72 mn, nmethod B), Ms mz 571 (MH).

20 el 320, Cot oL g W0tk il il Plto I,

5, except usi ngStehé (Pnadid), akeusing ithe 8ducSoidixampledt eStp ILiGsthds. (r et enti on

:)Irrergar edlgymt Rel sarre groce(}%%jé Jﬁl\?ﬂed(}%r Hzgﬁmﬁel 31?%3‘2&6@%’5@8

white solido exdgpr.06%ingHY, RS Rinp HMYy; . saf(mExmlga (ﬁﬁmﬁue_@ 3nl te@dehe, |

?NQG(SDS(?D % m8 1 04%7 ‘%1]1243’2)2%01902 {’%’(lrﬁ) ‘iﬂ? (d, 2%2—21%(m

11-1 4. 06- 4’ﬂ.3. ! + 5.12 (d, J=10.2
T L) SO MR o %

(d, J=6.0 Hz, 1‘#5 M Cxretention "U'@'?(%A MS m/ziSBON+HY 7() h r 7 5 T47 i r. 7,

R(1 (11 / R1F47 t H 7 07 MT=fl 747, 1 .n 8.20 (d, J=8.4 Hz, IH), 9. 18
(b, 1H); 15 LC—I\/Béretentlon time: 1.80 min, method B), M5 niz 684 (M +H).
Exanpl e 2415pr tion of Conpound 24. CI' OO HNN'. ONOHN1~ O -

Op Co d2430 t | Step 1 N 0- Cl
100 NN N oy T S%?E’Bg%%‘;é\] %%&1&%{58 PIgfsbe (48 (““’fphtha' 1°0x0)
N-BOC. 3- ( R) - hy drong) iR IgH 2R nglA@a), GOCHS (Brigerd 66 mmoBMEEAaxe 41l1) Sadp 0C

was added NaH( 0% 2 sever al iops.. S The forned
suspensi on was flﬁr?grg“géfrg'lyﬁl gura‘é'nﬁé?é&egH ﬂdﬁf’ﬁéaz?{,;o(-lai"ghlogﬁé’

i soqui noI | ne. ( 5ndde), Ti&ﬁeﬁlﬂmﬁhl)ctm\ﬁﬁfaﬁﬂﬂ&fbd&& HOhirftes An @ RNROLIH Aol t he
final re was Sti rreﬂrat .t he anbi ent terrperature for 12 h. enched

With i ced o CTPRIFEYSC Af ispgint. Bethanesplionaggide(16men 8. 1(639@0}&)3“]? & aqueous
phase was extr 20124 0.191dhol i SPakd re
washed with S%Qm;t&rl Cc aci %gl‘(ga%gﬁt%aanﬁ.geg%?tﬁe res%g{g%l %gaﬂyggrl egIli g‘\f}é\?
MySH, filteredBUQHULY Bf!d!a@teama@fmmpﬂw(am@) were addmluo\ﬂem 2dihposstet 0 yi el d

33%53 Yol ne- 1, SRR I;‘f&%g{;dﬁ%ﬂg' i %ﬂdy‘é"?ﬁ@w‘é%ﬂéﬁﬂo?’ﬁmq foam

This material ams;o mmna NThdiddxtwBideied MehGbdion safate Al onteh g inf Ur t her

ficat OD) .S 1. 43, t 914), 239-2.44
D5 a5 8575 Ve Db Il Dloges ias Pt eingiqne JAXAOM ppLisive THE PIBETT (b,
1 7.39 (s, ralteéh eluenid2/e e 416 (d,
JS)7, 5 bz g- H Irliﬂng alt( ; e(fent[?(_)zn L!é’llfl r?ebgtat -jh@anc% 3 élr}rféf%%ggﬂgnd 3’@5(2#(‘}1 } (
(M+H). Step 58%)asayhiefigysgdiy N H HSf. OOOv 20 30 Oct ober 2006

112 Thi d b Ex I
11 Step b oxcini® BLARHH-ShOMI GRTom] RRE 1 9P Fad R Hhof L8l T R
(CD3CD) 8 1.021M),081(m, lmesxnaaﬂxszﬁa@marzmwan 46.4(40 (il OH), 4.51

1y, 30158 stk By S chetn 125 ey i amﬁ%walﬂzl A 5. 31

(d, I=16.8 He, HELY.365.45wh 48 AT (@2H, J_m;z)gmsmm? 59 (t, J=7.4 H,
1H), 7.74-7.79 LC-MS (retention tinme.

1.82 nin, nmet h%‘él‘é?%@vécﬁﬂﬁkumsi éMMS "1/217(57@4;%!)3 C iNHC CHO HN
HHN ,0 OpSv This product was prepared by the same procedure as
described in Exanple 11, Step Ct , "' '"AdIIC of F,. In")AQrn ?i_
ctP?.1 LC-Ms (retention tine: 1.30 mn, nethod B), MS mz 505 (Mt+H). 15
Step 4: Conpound 24 was prepared by the sanme procedure as described in
Exanple 11, Step 6 as a white solid, except using the product of Exanple
24, Step 3 instead. 'H NWR (CD3OD) 8 0.99-1.09 (m 12H), 1.22-1.29 (m

8
10.8 Hz
4



N~O HO O O Conpound 26 Step 1: O [NOO ~OH OJ--0 This product was
prepared by the sanme procedure as described in Exanple 25, Step 5 1,
except using 4-nmet hoxyphenyl boronic acid instead. 'H NVR (CD30D) 3 1. 40,
1.45 (rotamers, 9H), 2.50-2.55 (m 1H), 2.73-2.81 (m 1H), 3.81-3.89 (m
4H), 3.98-4.01 (m 1H), 4.50-4.57 (m 1H), 5.93 (b, IH, 7 9.0
Hz, 2H), 7.50 (t, J=7.3 Hz, IB), 7.67 (t, J=7.5 Hz, 11-1),3(26‘3@?’2@&1)
7.83 (d, J=8.5 Hz, 1H), 8.09 (d, J=8.5 Hz, 2H), 8.15 (d, J=8.0 Hz, 1H); 10
LC-MB (retention time: 2.00 min, method Bf® MB niz 465 (M +H). Step 2: 30
October 2006 116 iN 0O N,. HO OHOOThis product was prepared by
the sanme procedure as described in Exanple 11, Step 4, except using the
product of Exanple 26, Step 1 instead. "H NVR (CD30CD) S 1.06-1.09 (m 2H),
1.17-1.27 (M @dson§:-42-1.47 (m 10H), 5 1.88-1.90 (m 1H), 2.21-2.26 (m
1H), 2.33-2.39 (m 1H), 2.61-2.65 (m 1H), 2.95- 2.99 (m IH), 3.85 (s,
3H), 3.86-3.90 (m 1H), 3.99-4.00 (m IH), 4.43-4.45 (m 11-1), 5.13 (d,
J=10.8 Hz, 111 111), 5.77-5.80 (m 1H), 5.99 (b, IH),
7.02 (d, J=9. otfﬁ‘ﬁp'gqq%d'z’?’]%@ g‘“'ﬁ? 3 He, 1H), 7.68 (t, J=7.5 Hz, 1H),
7.76 (s, 18, 7.84 (d, J85Hz 1H), 809(d J=8.5 Hz, 2H), 8.15 (d,
J=8.0 Hz, 1H); ,gethodB) Ms nmlz 677
(M+H). Step 3 : e FEES=HGhR B 1D p b This product
was prepared by the sarre nmet hod as descrl bed in Exanple 11, Step 5 as 15 a
white solid, excep smlﬂ%}the product of Exanple 26, Step 2 instead, LG MS
(retention tinme: 1. se pis Ry vigp “%WﬁfE”BW“’GIVFC-PPB“b‘UOSt‘&HCX N53

Cct ober 2006 ptdéascRBRPIAES, a&oeasmﬁlrtﬁpawmyctohmwéfﬁmﬁ@ewa&cﬁ&ddescrIbed
i n Exanpl e 11, Step 6, except using the product of Exarrpl e 26, St etp
instead. "8 NVRIQEBIGoMPpeungs obthe preser( ivente) This agsey prosigles ap ind@eljon of. 44- 1. 46
(m IH, 1 8fpkdk (

5 0o 75 (m gﬁg%c unc%o?%c%)rgs%lt:menabh wog]d%@ r?mﬁi]bngﬁ%H%S (m 1H.,
4.30 (b, 1H), PAOIH‘HMC%W(% 1H), 4.55 4.58 (m 1H) 5 12 (d, J=10.5 Hz,

1H), 5.29 (d, J=18.0 Hz, 1H), 5.72-5.79 (m 1H), 6.08 (b, 1H), 7.02 (d,
J=9.0 Hz, 2H), 7.44 (t, J=7.3 Hz, 1H), 7.66 (t, J=7.5 Hz, IH), 7.75 (s,
IH), 7.83 (d J=8. Setum frban HE\O8igadsd phti@ntSvasipbtaihiel) frofh Ib6 T Bright8a Hz,

: C 2.03 m NVS.m 90 (M . 0
ol 6 295 EERERLD Bl g &aditcladu RSO reolfRafich: deoitdnifibis, 100

Q0( O ConpoundidpEnmplapoflithe NCV gdn&m&(BIAB str@inPvibcohftng iy fostu@NAvAs pr epar ed

by the sane net hod as. descri bed i n Exanpl 5 1, except using

4-pyri dyl bor gﬁaémg?;tfs db’iawgfc{&éﬁ""e’sﬂrﬁﬁﬁ'q (@keﬁé"f?ﬁ“ﬂ@ Riidt amers, 9H),
2.53-2.56 (m (rhﬂd)nucl&c&ﬁrcﬁaﬁﬂus{ﬂ@pnrﬂdfﬁselc@teﬁ%@h&ﬁsn@th(;iﬁﬁ: thQlEén&ﬁcr( m

1H), 4.50-4.57 (m 1H), 6-Q0, O5(rotaners, 30 Cctober 28 6 118 1H), 7.80
(t, J=7.3 Hz, BaHefyperlasiraimg. ngm*?h@emmnmn ofghipgntireigengmg ssquence, 2H) , 8. 32 (d,
J80Hz,2d)H),§,{ (aSw 6.5 Hz,
2H . LCMB ( rgee ; e)ﬁﬁéllon s;sljarkr%gneg.tﬁlﬂe ?nﬁjry rlmgtegc&ﬁdmgw Ngc §f§s4f é%m{l‘lg){ 5 Step
2: N 01 - YN &mpengset gl (SoPSimmends, KHIWQ Gmm SWeSha, EpMc@mlsbyB‘Ehe sane

nmet hod as des uct of
Exanpl e 27, Stgggbggl lidds?ltce WLM%%&) Cgﬁ?&%g&bﬁ B%rlh H‘%ﬁ@%&i 17-1. 27
(m 2H), 1.42(1928)(Fye a@ipp acid S_QUGnceafﬂlcﬁﬁn:(umtuth)qguﬁl Brsozsmaw(srshomm)

gl 3,3 t2 3’9 A( TLbé“Sa?% %dengica% t(?ﬁcgligeg_(;t%laz(}lqﬁc&and 87@0 1d§}1thqal6) ( ,11 5A32
(d, J=18.Zp Hz(J4M$), TEe Wec'ﬁo&ﬂ:k(m, HHLC, (16 gdddrypd) anBH)lL6§(17t9ge(nbtype)Jer8 Hz,

1H), 7.88 (t, ,J=7. 8.31 J=8.0 Hz,

1H), 8.47 (s,° ﬂ)’ d5§°'7'd" ﬂegigﬁg ﬁ&g"‘cﬁﬂ“e“sﬁg@ Rttsqlshfdenﬁerlﬁaﬂkzm 15 LC- M5
(retention tlmanébo@e ﬁWan@l\rh%r@leMBEﬁn&scﬁ@U(d}{ld'ﬂMJ StRPNa). N HCl
]-N\HCO QN'N &V 30 October 2006 119 This product
was prepar ed Hgady ﬁ%‘ yafrré %i@@a%y%%ﬂ)béﬁoﬁﬁbﬁﬁﬁ@gﬂd SiE@gisMas  a
white solid, shepREOMUBIHR I n ad. LG M
(retention ti ma9 .96 m QOﬁbﬁggf)m,&%Hogn Ql ﬁ}lz-gr)(—?wﬁg g%leghz Conpound
27 was pr3é’par(é8933§/ the same nmethod as descri bed in Exanple 11, Step 6,
except using the product of Exanple 27, Step 3 instead. tH NVR (CD3CD) S
0.94-1.09 (m 12H), 1.22-1.26 (m 10H). 1.44-1.49 (m 1H), 1.88-1.92 (m
IH), 2.22-2.25 (m |H), 2.41-2.44 (m 1H), 2.70-2.75 (m 1H), 2.93- 10 2.98
(m 1H), 4.18-4.21 (m IH), 4.25 (b, IH, 4.53-4.62 (m 2H), 5.12 (d,
J=10.0 Hz, 1H), 5.29 (d, J=20.0 Hz, IH), 5.72-5.77 (m 1H), 6.12 (b, 1H),
7.67 (t, J=7.3 Hz, IH), 7.82 (t, J=7.5 Hz, 1H), 8.02 (d, J=8.5 Hz, 11-1),
8.29 (d, J=8.0 Hz, 1H), 8.31 (s, 1H), 8.55 (d, J=7A Hz, 2H), 8.76 (d,
J=6.5 Hz, 2H); LC-MS (retention time: 1.49 mn, nethod B), M5 mz 761

(M +H) 15 Exanpl e 28 Preparatlon of Corrpound 28. N iINOO HNN,

NN o~ ~ ~ NN OO~ 1 1 NN NP A NN ON



O OHOOV This product was prepared by the same nethod as described in
Exanple 11, Step 4, 10 except using the product of Exanple 29, Step 1
instead. LC-MsS (retention time: 1.88 min, nethod B), M5 ink 672 (M +H).
Step 3: 30 Cctober 2006 123 CN \ I iNHO OO HHSO HCINN, N, Op' b

Thi s product was prepared by the sane nmethod as descri bed | 11
Step 5 as a white solid, except using the product of Exarr%@g%@gp%@g

instead. LC-Ms (retention tine: 1.41 mn, 6@t hod B), MSrn/z 572 (M+H). 5
Step 4: Conpound 29 was prepared by the sane nethod as described in Exanpl e
If, Step 6 as a white solid, except using the product of Exanple 29, Step
3 instead. 'H NWR (Cm@MSBHW@andJﬂQES(s[mmiE.H}c usdd fo? protiu@Bor( &f reddditinant

1.42-1. 46 1 86- 1. 89 33.-2. 34

1H), 2. 68- o 3’4 ottt gatiplex 545%%1‘%?6‘“2 g GEambigh ‘EFFEX 83134 49- 4. 50
(1 lr_nD 221) 095(é2 (1 plccteisehﬂm’iﬂéﬂ(ami-’aﬂacmﬁ 1287 (cﬁl?t%ﬂt;ai&afhddasns?w@ nﬁn%ﬂlnméd%g g gl
(d, J=10.5 Hz, “b‘?‘ﬂﬁ@’éx %%*h“&“?‘ @HétiﬂGP ari B, B‘*Pl('fsc Bm“a“z})zl‘éar(h? f J 7.5

Hz, 1H), 8.3 (Steinkalier &, mtzymat&co R oBilebhdMEsty. 8BNS 5420-3 0@99}) ?B?te
met hod B), IVB mz 785 (M+H) anpl e 30, Preparation of Conpound 0 O ON

0 HNN.. ON Breedysipe wlwlwadmsaédedatép 3tendyyf tigchiSbd codogaegion2 The O\

| iNO-- O C]—I (e ERE; I
described in Ex%y%l g ES& mtﬁe?’gm%h Oﬁﬁﬁﬁﬁg% #ggén o‘rl%r%}]g?glé?&ﬁsnst ead

LG MBS (ret ent i othapgaddo a glgimerie avoidrtepootedytic A@mgczom@cslyélm@g FunthStepre2: Co

IiINONN .~ ~ the®@s Qe r R red.b t hod as
described in Exarr)gﬁee 1 réteg‘ghiuoq' ‘g%gg{f) ugq ‘?f‘e‘?ﬁa‘ ar?l?)%ﬁcp p&s: E?(%tz{%%’ 30,
Step | instiéad. pr&‘@anewotyltiet‘-bm'aggnnthcrNS3 IichB&erdbmamnﬁ‘hhednB)tDMS mz 637

M + St HCl .0 O 30 Cctob 200 25 Thi
E)r odlljz:t vvaseBr gfﬁ%'%eg %as ctiﬁﬂcuslg%e ng?ﬁ%ﬁ“&%“%@?&ﬁ“ﬁgdc‘it% @&Yﬁﬁ‘f’ga“flh St eIpSS
except using t ttésmmdumplemﬁua&ﬁm’ﬁdsed 3 Eschéredhial cdn'nﬁfaﬁmiin-@aE@ ({rvREciehb on

time: 1.38 mn mpound 30 was
prepared by the ﬂb‘t&%‘ﬁchggeﬁé‘gﬁsgbé%#ﬁ?‘ﬂﬁﬂb%@ %f”‘“aSt%;?fgmé%Da white
solid, except lB:t'f‘_tg" tEhe—-:pf sduet--0f  Exanphie- 0>- Shep -3 o Nstead.»okd«MivR ‘

)
(5D 8 ?ﬁ]%ﬁ%&%ﬁsmnﬂzmzélfxs%&ozn?ﬁ(@aﬁ&sé?&xm%ﬁﬁ s ot sy S 119,
2.93- 10 2.96 4. 56
1H), 5.12 (d, 1%psd @)Eum%°émg§%‘(9}ﬂ"°g‘ugﬂﬁc§%‘iémﬁ 63% abpicd > (m 111§rn

6. 02 (b 1H), 1ercm9n(agon (IIOH) }'lcweddplélt);um]adﬂy Bog—lszelbbll pagte THescelldbre 7. 57 (s,

| .66 (t 7 14-8.17 (m 2
LC|_:|2 VB (ret fantl onz'sq%nhgd lﬁtlrgs%#bu%er?ldngtﬁg§o§?15tzr'§bj%&??m7gd§( M +H) . (15 Exgl)rrpl e
31: Prepar at i oflydfox@ethpRipetadite-N'-K2-Ethakhe Siforic aotdt)rai}zﬁssp pHA N4 OH 110

OO0 Co 31. 30 b 2 06 26 h | i_.Br. S | Br S 2
o ompa B pebfieref SRPRM sl crli gD dpston-wfy dushrdvionmes: o <0
OO-NOHO Stem Magttuuﬁn th?fili'deT(M\Q@ﬁ) nmgnarmsé;ysM%_ﬁﬁ 8{@#&9& as

descri bed i n naki ng nple 21, Step 2 as a white soll except using
3- br ono- i soqui ABYVE é’rfetmsmrmsblt@ Ethylnedidmitie Tedageticl 0] (Emmaa&de (RaehBVR

CDC13) 8 7. 60 2 7.7 3
(LA -rv%3 tret ehé%'g izl ﬂ"b?"a“?ﬂ]fﬁfzt{r%%ﬁ? ﬁ%b'{'tﬁq‘?”}?ﬁé“ﬁ_? 2'525 ateﬂ\ﬁ(n +n|
Step 2: 10 Thi ﬁlaﬁﬁ&ﬂblﬁﬁltrﬁ\@&ttﬂ t@eaéreﬂt moddg%tsmtw hﬁn@da@ﬁlc%%ﬂ&e?ﬁﬂ) in

SO

Exanpl e 11 Step 2 as white except usi ng 3-brono-1soqui no
2-oxi de i n4% ealhe SUP‘FWIGQD@M)COBCCPIWYMMWHM% pH2djngted t<780( he2H) ,

7.83 (s, | : ,

nmet hof:ISB) , H)I\/IS %@9 Igl)gc nzixé]{m?t&%adéd% glh &AYSN('{FE sé%er"g ucfﬁehgg‘%bfslﬁﬁ%d by
t he sane net hoﬁfeéﬂudk@%qﬂ%dbmffcr&@iptMHEPES e m?@gy&rt‘)loammwt usi ng
3-b -1 chl t 61.43, 1.44 t

ory 2412, 4700 Tpy K10 eSS iete, SoPRiitls T smela waosed a S8 3. 00'
(m I H), 4.46- fhtfﬁc;f lﬁrﬂ]lmlﬂ'DThc%oKﬁnr(has Whdhed Kﬂtﬁ]chlm@:;x vﬁfﬂme%'fﬂ“buf?c @-7.75 (m

8153(H;la é ; 30 Cctober 2006 LC-Ms (retention tinme:
1 79 nmin th amB?S blt\f/%f ﬁy%c‘ﬂ%W*thzt%%%(Fmtwioo)sfi‘b@pwwmwm siutedevidy 5

2-tributyl st angamh v

tetrakis(tri phenyl ph(gggﬁf?t%f%glﬁl(g%?ﬁ%&% p?%géekgw%z?ﬁ mm a‘mle t he
product of Exanple 31, Step 3 (44 ng, 0.1 mmol) in toluene (1 m_) was
heated to reflux for 3 h. After renoving the volatiles in vacuo, the
residue was purified by prep-HPLC to vyield 35 ng (80% of the desired
product as a yellow solid. LC-M (retention tine: 1.77 mn, nmethod B), M
mz 437 (M+H). 10 Step 5: NI N\ iN O 'N .. HO H11 Thi s product
was prepared by the sane nethod as described in Exanple 11, Step 4, except
usi ng the product of Exarrpl e 31, St ep 4 |nstead 15 LC-M5 (retention tine:

a — e~ oy ~ AN ~



0O HOHCNz ~ON OO This product was prepared by the sane nethod as
described in Exanple 1, Step 5, 15 except using

1-chl oro-isoquinoline-3-carbonitrile instead. 'HNVR (CD3CD) 8 1 05 (s 9H) ,
1.17 (s, 9H), 2.34-2.40 (m IH, 2.71-2.78 (m IH), 4.09-4.11 (m

4.21 (b, 1H), 4.48-4.52 (m 1H), 4.68-4.72 (m IH), 5.89 (35%011‘3,—!% 205674 (t,
J=7.5 Hz, 1H), 7.86 (t, J=7.5 Hz, 1H), 7.94-7.97 (m 2H), .

Hz, 1H); 20 LC-Ms (retention tinme: 1.66 mn, nethod B), MS nilz 497
(M+H). Step 4: Conpound 32 was prepare@lby the sane nethod as descri bed
in Exanple 1, Step 9 as a white solid, except usi ng the product of Exanple
32, Step 3 |nstead 30 Cctober 2006 130 "H NMR (CD30OD) 8 1.04-1.09 (m
12H) 1.20-1. 27 ( mNSBiH) proteagocompléx -¢ompainidg fractiods 8&re po&8d humd lokde) on 3. 20- 2. 30

(m 2H), 2.63-@, 97 4.23 (d,
J=9.3 Hz, IM % z%"éwmﬁdf?]szagpfﬁg‘bm%‘bﬂ‘sb%&’ ﬁ%ﬁm&n&[ﬁﬁ%@(d J=18.0
Hz, 1H), 5. 6951781 20% glydejol, EQBMNECI mld)%mmﬁ@cmd,, 10MMBMEYZS amblEDvas® 7. 72
t, J=7.5 Hz, 'j%786raé 1H), 7.96-7.99 (m 2H), 8.29 (d,
8. 0 He. 11193ded & a\flo £ o miginon s Hs3 /44 proseass SOmplex-pRRIBNE fEony 7 s

+H) .  Esanplege pidledRin@Rafd@hir f ap SIRORTRI] AN . -,
ST 11 ngo%% 10 Cgrrpoﬁngg%%agﬁa {510 3idgre %HQSQ“& JH‘}H?”‘M\
3-met hyl - i soq@rHess F@“@e’ﬁﬁii‘B@VC‘%\HQIHﬁ%ﬁeﬂ7@anm%&mlmwmudgas o

ooqul noyi no aeraibut poRIBRILRAAR IS Ay R80k 5 09 PeL ! 1
7.88-7.95 (m 2H), 9.05 (s, 1H); LG Ms (retention tinme: 0.61 mn, nethod

B), MSnmz 160 (M 30 .Cct.ober 131 Thi s product,
1- chl or o- 3- net hyl -?E%%nﬁ?’%g“%glg\r/{oéls#p e(glé?ae"ffdt?)‘? ‘?“r?é‘dgg'f’r@gﬁﬁ't’ﬁ@d‘“dg
descri bed®n @sayrpjfﬁerlThe Stbetpat? usks théHSMA'[ﬂote@Eﬁﬁﬁ wdS RET S1
3-net hyl -i sogpd nol.i ne |de| st ead, (CDCI3) S 2.65 (s, 3H), 7.25
(s, 1H), 7. eltﬂ(ets"“aj'“ﬁ%ef% Taggigr %PSE’QPt(dCtS"b%}mve @ﬂa@eﬂzlﬂc 99 # 7.74 (d, J=8.0
E)Z’ %E) » 8. igzm,nmm@eme) hbambe@mﬁaheaei&ﬂ Rﬂautm.%eheni ﬁagfb%v rTrﬁt hod

: z is
product was p‘ﬁéégl 'EE‘Q W“"’c‘}‘féog'é’h“é’c%‘iq”lbh’oéﬁéy B@S‘éﬂﬁl thedﬁ%fﬁﬁaﬁmmall Step 5
as 2 \(/\hcbg SD)Sagdv? eogeé%g&t . tklbﬁmgarle&é}hmk%_b%tﬁ?rt E%la aﬂﬁ%&%ﬁt@h} '2“259??”
111), 2. 7% 2clqaga¥qﬁztel]2§e pe@n%wbgtgate(mszm;bateq“m o(nbof mu)mredra@aml(mlanw 10 Hz,

h 16 (i S coplenespytbl hpnel b bresgheg 8t Brmgpha pf el 4732”6 1

1H) ;" LG M5 ( r@\’@ﬁ@%@nd iherfermaruoslmf flugrescemstrbvotoBproddd wik Zoltbhed(iMedime St ep
4. Conpound 33 b lse . 0 he sanme nmethod as described in Exanple 1,
20 Step 9 as am% t'e so ggc e‘%gé;pt using the product of Exanple 33, Step 3
i nst ead. H NVR ( CD30D) 5 0.99-1.09 (m 121), 1.23-1. 25 (m 10H) 1.41-1.45

(m 1H) 31 2.52 (s, 3H), 2.58-2.61 (m
03" &5 et Mooty TR Wl ceral sowe) weip obimions fom, 1230, 0
Hz, 1H) 4 5®3mc5£BRmDﬂrﬂaﬂls fBxide (d, J=18.0 Hz,
e e S} e 993 ub mlH)(IiIdSO)]WAsootQmﬁgifr%% a'nf’agﬁo( I=7.5 He,
7.62 ( Cféaw@apelwmbtmmdé@n(aww 0 Hz, 1H) 8.12 (d, J=8.0 Hz,
lH) 9.12 (b, SORING (r e time: 1.85 mn,
nmet hod B), Asﬂréj‘)zbug%g ( M++H) ?@PﬁgEg@ %ﬁﬁagﬁg lé"ralé" P%% Compound 34. e~N
O O H N N, , Glyderah10mMPBMB Substirate: 2®M)ﬁﬁﬂ conc!aammnr(&o% St apxl: C No

This pro ct cycl pyl - sogui nqgl ine 2-oxide was prepared by the sane
met hod 95’ %%Etr’o%'gdﬁﬁﬁf}g‘ﬁ e g@@ HGe Vo pIS3/44stype hnflbd 2shMdfinabxcept usi ng
3- CyC|0pr0pykoncb§tﬂﬁi'éh b &l d 993,
2631 2632) 1 neteadoq o Ngﬂ?tgter?%ﬂ"%?jne"ﬂ[“@é '#Hﬁ;f%%'%’r%ﬁer ' MB Mz
186 (M +H). 3@neld NaClpd. R%'lrmbnmoo Thind1 pMBIUCE

1-chl or o- 3- cycl opropyl -i soqui nol i ne was prepared by the same nethod 15 as
described in Exanple 11, Step 2 as white solid, except using 3-cycl opropyl
I( soqu IH;lol I7 nggﬁe axiyOeas pesfoanel in a*ésNMii ;(om bfack ?QQe ﬂm.%aidxh éaleh wefl: ii)l

m t, (t,

7.83 (d,39= 1%"“&‘”1%25&#6”33@“2)70%6 cgmaquswsﬁay buffep, 50121(Dflg@ow$o(.m<iactfeln&| on

time: 1.70 %rgsenmt,mgn@ éO%hg&é;’agsg b'gf%raE%F%ﬁ SB?Ftt oher 2006 133 St ep 3:

i iN 00 OON Thi Tefed™ a5 Orilth

descri bed |n Exarrple 1, Step 5 as 5 a white solid, except using

1- chl or o- 3-cycl opr opyl iy soqui noline instead. "HNVR (CD3CD) S 0.93-1.05 (m
13H), 1.29 (s, 9H), 2.06-2. 10 (m 1H), 2.39-2.44 (m 1H), 2.70-2.76 (m
1H), 4.05-4.12 (m IH), 4.27 (b, IH, 4.35 (d, J=10.0 Hz, IH), 4.62-4.67
(m IH, 5.78 (b, IH), 7.18 (s, IH), 7.38 (t, J=7.5 Hz, IH), 7.61 (t, J=7.5
Hz, IH) 7.66 (d, J=8.0 Hz, 1H), 8.09 (d, J:8.0 Hz, IH); 10 LC—IVB

y T a Y A~ ~ ~~



sty 1 1/4~c: \' I OH1) sO2\ | NH 2) NHEt2 O ?1 p~.rni n Step 3/ \ \
Step 4\ | - N- Conpound 36 POCI3 Cl Exanple 21, Step 1 Step 1: A

m xture of 4-nethoxy-2-nethyl-benzoic acid (5.00 g, 30.1 nmol) and - 10
thionyl chloride (20.0 g, 0.17 nol) was heated to reflux for 30 mn.
Renmoved the volatile in vacuo. After punping overnight, t | oily
acid chloride was used as crude for the next reaction w tﬂg(&%ﬂog%{/&bﬁﬁ
purification. To a solution of 4-nethoxy-®28et hyl -benzoyl chloride in

CH2Cl 2 (60 ML) at 15 OC was added di et hyl am ne dropw se. The forned

m xture was allowed to warmup to the anbient tenperature for 2 h with
stirring. Renoveehtiohfowolmpbudd) svas alsy pepared 5 ehe sh@s adaepldms Theichtmit ed wit h
Et OAc (100 m-) and filtered. .The filtrate was washed. 30 ober 2006 137
won v e PR M R il tomppid & it R selion fay o SelGR Ui R dhe

sol vent i el deehz§matic graétBBWBy thé addireonch? Silistete D TAE bBhy @lite Avaki regOUS Oi | .
LC-MS (retention tipe: 1.20 mn, thod B), MBS nmz 222 (M+H). 5 Step 2:
To a sol ution o?'“rﬂf‘{{??‘aliyé'ﬁ'ﬂﬂhcﬁ)ﬁgﬁr‘;a%%ﬂ% (Rerspsetys Bigsystepsr1They, 1.0
mol ) in THE (2instméHt wad §etd\REd iBa BEdo i | xane,
2.10 nmmol) dr ovai se. The for rred%g%gﬁagn sol upﬁgﬁﬁ\%/’ééﬂzﬁ%{)?ggé)%%gs&@'

t enper at ur e f or Reagtons wesn atnegidlyfollovrsifor appdrapetclyd Sanlolites.on of benzonitrile
(103 ng, 1.0 mmol ). The 10 final solution was allowed to warmup to the
anbi ent tenperature over night with stirring. Quenched with iced 5%citric
acid. Filtered, Theeshedt mhibitionetas calcalated svith the follawingiequationt h 2: 1

hexane-Et OAc (5 nml) yielded 205 ng (82% of the desired product as a white
solid. "H NWR (d6-DMSO S 3.89 (s, 3H), 6.84 (s, IH), 7.05-7.07 (m IH),
7.18 (d, Jad. 5 1005 [@8F;w/bF))x10084-7.51 (m 3H), 7.78 (d, J=7.0 Hz, IH, 8.11
(d, J=9.0 Hz, 1H); LG M (retention tinme: 1.20 mn, nethod B), M5 nJz 252
(M+H). Step 3: This product, 1-chloro-6-nethoxy-3-phenyl-isoquinoline, was
prepared by theyhegds j hetaR! _as a
white solid, except %g{{ﬁcgé%%gr?gtf%g%%&%%hﬁgl“ i sd’qt??hrgoﬁjﬁurﬁ'?‘f)hr?é i nst ead.
"H NVR (CDA 3) @@ gyve(fy wagphplied tq the(ichibifiof-cendeltratibhijiata 7ar23hd 5@% (m  1H),

2y o 21 (o sHedye oy Bl palh Bt Soptad it

B), M5 niz1270,thegquatid, yEh+{(BSh¥QA+&C/XpDp).sol uti on of the product of
Exanple 21, Step 1 (320 ng, 0.57 mmol) in DWVMSO (5 nlL) was added potassium
tert-butoxide (321 ng, 2.87 mmol). The formed 30 solution was stirred at
the anbi ent temibsfahelEé@nidRnds3Osted WerkEb&@idao R 105090100 pM or less. Further,

chl or o- 6- net hoxy- 3- phenyl -i soqui nol i ne (Exanple 36, Step 3) (155 ng, 0.57
nmol ).  The fi §3MPyidsef e praent stveptien vieze festedagainshedrethan oiectyge wdt er |,
acidified with : ed.with EtOAc
(20 AL, X2). Tr?tedygf’g‘é&nﬁ%gfb%é% %gﬁ%foé%%gﬁéﬁ} ﬁﬁgﬁﬁ%’fﬁ‘?ﬁ%‘?&ﬁ??*&'&%er MySO4,
filtered, €Yapermpeuthds Fhiormbsiainmmsinated puentef paehclypgpnsee IHRINGIN40%8 t 0
10098, 15 mn i Leld 289 ng (64% of Conpound 36 as a white
solid. 5"'H Nl\/%&?k%gﬁ%&%l%%@ggl. 0S (m 12H), 1.24-1-32 (m 10H), 1.44-1.46
(m IH, 1.87-1.90 (m 1H), 2.20-2.26 (m 1H), 2.30-2.36 (m LH),
2.65-2.71 (m K ﬁc2|'9 -32.97 (in, IH), 3.94 (s, 3H), 4.12-4.28 (m 21-),
4.38-4.52 (in, = d, J=10.0 Hz, 1H), 5.28 (d, J=17.0 Hz, I H),
5.69-5.74 (m 1H), 6.05 (b, 111), 7.06-7.07 (in, I11), 7.26 (s, IH),
7.37-7.39 :gm \;H;% 7.44-7.48 (in, 2H), 7.77 (s, 111), 8.07 (d, J=9.0 Hz,

10 | H), 8. 197 d, JngsaspifichBygssaysovapsperfermen 1o damansiagte the selectiviyy of gt hod B), MS
mz 790 (MH) . coda - QR i SR 7 ' ~ N , 40
O NFi YNSO O m%ﬁﬁgg%@%&g@ﬁéﬁ"gg it & RESE %Jt'\é’é%dsgass qripared)
NHyOAc O CS/ - opiRyr sevinepgr cxsteing prgte@set ep 4 Conpound Ste 3 37 \ | NH Step N
Exanple 21, 15 0 POCI3 Cl Step 1 Step 1: 30 Cctober 2006 139 To a

sol ution of N, N-di et hyl - 4-net hoxy- 2- net hyl - benzanmi de (633 ng, 2.9 mmol) in
THE (15 nlL) at Therp&ifnisieafdetpouBlslal thedrd&entinadntidn detldeer@eangaing. a7 4 '

nmol ) dropw se,.. The fornmed red solution was kept this tenperature for
i 1 onar't 30" Y PR By TR kot tiare (Bt poitstoancreaic

t hi azol e- 2- car dastask (RPB)and héhity pane fdate gl’éwﬁo‘t’rgp%dﬁ&éne%stéine Tsitdsenadhan
Lett. 1983, p2901%) Ig45,0 ﬁ E.Q mml) in THE (5 nlL) at -78C. The final
dark green sol W7 6HPRSL Bedpall £25e fPE-Wel Rlats formpleprotgeol gsing wploRimediq Pri ng.
Quenched with sat. NHACI (aq) and extracted with EtOAc (50 nL). The
organic |l ayer was washed with sat.” NHhCl (aq) and brine, dried, purified by
flash columm chromat ography, eluting with 2:1 Et QAc: hexane to provide 405
ng (45% of 10 the desired product as an off-white viscous oil. 'H NWR
(CbC13) s 1.08 (t, J=7.0 Hz, 6H), 3.22 (b, 2H), 3.44 (b, 2H), 3.79 (s, 3H),
4.59 (s, 2H), 6.79-6.81 (m IH), 6.86 (d, J=2.5 Hz, IH), 7.16 (d, J=8.5 Hz,

~ o~ a1 n . s =



(s, IH, 8.10 (d, J=9.0 Hz, IH); LCM (retention tine: 1.95 mn, nethod
B); Msnm7 R | (M+1-1). 20 Exanple 39: Preparation of Conpound 39. N3' /
NO HN'N.. HO N, HO Conpound 39 Step 1: 30 Cctober 2006 143 -OO N
O NO This product,

N, N- di et hyl - 4- net hoxy 2-[ 2- (5- et hoxy- oxazol - 2-yl ) - 2- oxo- ej(pghgo bel?RIHgaM de,
was prepared by the sanme nethod as described in Exanple 37 tep 1, except
usi ng 5- et hoxy- oxazol e- 2- carboxylic aci dq?r?t hyl ester instead. 5 LC-MS
(retention time: 1.24 mn, nethod B), z 347 (M+H). Step 2: -0/ ~ O
NH 1 ~ O This product,

6- met hoxy- 3- ( 5- net hox 2H- 1 soqw nol i n-1one, was 10 prepared by
the sanme met hoﬂl%“‘g‘ﬂgﬁﬂ?{%édbﬁ"ﬁwmq: for g3ch eapyape was yssd andesgsbadg” N, N-

di et hyl - 4- n'eth Ye¥iotslh 4P 4t & Vel 0o I

RSN E/R Dl\/ggdb gy ﬁg@g.i@ﬁ%ﬂism%c}‘ﬁohlf%at@&@ ﬁ%&kh@&?&@@l 5. 99
(d, J=2.0 Hz ﬂ-‘?SPyS Al q@ymewere Bprchaged frpmz@grpe whmqmg)subsgaazz ek frod=9. 0 Hz,
1H); LC M (rejgga{chpn time: 1.22 min, method B), Ms niz 274 (MH). 15 N> 0
Step 3: N 01C( Np C This product,

1- chl or o- 6-Fret hoxy- 3- ( 5- met hoxy- oxazol - 2-yl ) -i soqui nol i ne, was prepared by

th th le 11, St lid, 20
except using 6-aaunonyrd PRl oo ARG RulrprohEbatiof S € FlloboBh | Cone
instead. ' H NMRdEODGI3hbsEra@ abbhydsol ySislq -w%)am@srsmaha mefsuddd b5z | H), 7. 12

I( |O_I|) : ’ 3(2) &F(Z)ber[wﬁmax %M“'E@p'ﬂgpﬁ%f eﬁ?’?’%‘ﬁ"’fl gﬂ'éc“‘“.ﬁ_gt@gs ﬁ?‘?\ed(tdﬁ%'?‘lgmgo %}FZ VB

nmz 291, 293 ( MiMHependbigagh teir greegund 39 was prepared by the sanme nethod as
described in Exanple 36, 5 Step 4, except using

1- chl or o- 6-%vet hoxy- 3- ( 3- met hoxy- i soxazol e- 5- yl)-isoquinoline instead. 'H
VR (CDSCD) S Pheiral e Alicdolh oh debassaly iide ds @il 1011), 1.44-1.46 (m 1H),
1.87-1.90 (m 111), 2.20-2.26 (m 1H), 2.30-2.36 (m 1H), 2.65-2.71 (m
1H), 2.93- 2.96 (m 1H), 395(s 3H) 4.02 (s, 311), 4.13-4.14 (m 1H),

4.25 (b, 1H). sboAk =10.0 H,

11- |),( 5. 250 R FTs @%dﬂoQ 1 l%“‘?‘ﬁe'ﬁé‘ ?‘éfﬁ%c'g'g}if ﬁ)”é %9’]’(96*(8 ﬁﬂﬁﬁl 6. 45 (s,

1H), 7.15-7. 1§o@mm Selfate N@$0)30nM)NaCL, (BEnKSEDTA 3% DBASO, 0.01 % Twberd: Hz,

1H), 9. 11%5(5)b "&xfh LC-MsS (retention time: 1.75 mn, nethod B), M5 mz 811
ampl e

(M +H). 40: Preparation of Conpound 40. ~~ONCl i n OHIV
pp,. HO N HIBB uﬂ(succ@.AA@MA ahd ZD&NDHNEd)r%QLﬁfPEQIBDQHs&QQ@AV KA §fd1€rre 1
Oi 9C~)' Ste% Hfhél Step2|O~CI N, nCPBA O POCI3 \ i N Cl d
~0, O Step 3 UM ryec-AdPipNAGed 2@@@6 Chymp@ygsipr oduct ,

1-ch| or o- 6- et hoxy- |squ| nol i ne 2-oxide was prepared by the sane nethod as
described in Exanple 21, Step 2, except using l-chloro-6 5
met hoxy- i soquilfém &Tﬂffﬂe(spdl@miﬁrdrogcnﬁihasmﬂae)nﬂﬁ Gimp1 ED’]TmsHeBMSO,H NVR

1570 b, 2y IngRpSERgrrdoshpotpayppiiais shabendidl o2 il 1 o 1>

(retention ti 38uMJ-BB-pNA andviriNg abcHBpsin BRerdyme 2000k advaidli in bdfer2b@BinZig Thi s

product, thoxy i soqui nol ine was prepared by the sane
met hod as desgbwgtg&ﬁﬁ 11, Step.2, except using 1-chloro-6-

met hoxy-i soqui nol i ne 2- oxi de |nstead "H NMVR (CDC13) S 3.94 (s, 3H), 6.98
(s, 1H), 7.25-7.26 (m 1H), 52 9s, IH), 8.16 15 (d, J=9.5 Hz, 1H); LC- M5
(retention tifee P%CW%Oﬁ*nhfPé‘ﬂ%‘Ma%)a‘CUWNﬁwgmoma(lVH—l) Step 3: This
product wgs prepared by the same nethod as described in Exanple 24, 20

St ep | as a foam except using 1, 3-dichloro-6-nmethoxy-isoquinoline instead.
'H NMR ( CD3CD}I- @UYJnﬂ‘yvb%kMMCFI&MDBFlm‘D 2.39-2.44 (m 1H), 2.68-2.72
(m |IH, 3.80-3.90 (m 2H), 3.91 (s, 3H), 4.79-4.82 (m IH, 571 (b, 1H),
7.10-7.14 (m 2H), 7.26 (s, 1H), 7.99-8.01 (m 1H); 30 Cctober 2006 146
LC-Ms (retent Ao:nn{linma cuﬂ_vem was apptiet o the B)hibilbn-tdncerdA@oh MatiHind theS03 4. ' -0

\'a \ I, iINLAO.O Thi s product_ was prepared by the
same net hod a4 Ga%y c?qnﬁ%raraf'ﬂﬁ gg&‘gﬂraéc?fi”igtgf@bmﬂusc @Fé@ﬁtxhgi%"’*@ﬁe pr oduct
of Exanpl3 40, Step 3 instead. LC-M5 (retention tinme: 1.83 mn, nmethod B),
M5 mlz 635 ( v) Ste "OCc \, iNHO On ~-N. H HGHHNS O 10
O This prodhﬁ%—@%e same nmethod as described in Exanple 11,
Step 5 as a white solid, except using the product of Exanple 40, Step 4
instead. LC-Ms (retention time: 1.36 min, nethod B), MSs mz 535 (M+H). 15
Step 6: Conpound 40 was prepared by the sane nethod as described in Exanpl e
11, Step 6 as a white solid, except using the product of Exanple 40, Step
5 instead. 'H NWR (CD3OD) S LO7-1.11 (m 12H), 1.26-1-30 (m 10H),
1.46-1.48 (m 111), 1.87-1.91 (m 11-1), 2.21-2.34 (m 2H), 2.62-2.66 (m

1H), 2.94-2.99 (m 111), 3.95 (s, 20 3H), 4.06-4.11 (m 1H), 4.26-4.28 (m

AN N



IM 4.03-4.09 (m 1H), 4.17 (q, J=7.0 Hz, 2H), 4.42 (d, J=11.3 Hz, 1H),
4.49-4.54 5 (m IH), 5.12 (d, J=17.4Hz, 1H), 5.72-5.78 (m 1H), 5.83 (s,
1H, 7.07-7.10 (M 1H, 7.15 (s, | H, 7.22 (d, J=5.8 Hz, 1H), 7.87 (d,
J=5.8 Hz, IH), 8.08 (d, J=8.8 Hz, 1H); WMs: (MtH)' 728. Section C 10
Exanpl e 45: Preparation of Conmpound 45 N MO /I 01, H OfoNoderPosN N Y
BocHN® 0 H1 (1 R 2S) and (1 S,21Fl),. 1:1 Mxture at P1 Conpound 45 15 30
Cct ober 2006 150 Schenel \ Br / | p1 M 63" || OH + Cu powder \ i N NHZ
K2C% DV OCH / MO\ I N / NHOQN MO\ I N+ N11n. .- Step 2 Q Boo O
DEAD, THE PPh3 Boc O Step 1: To a solution of 2-bronop-5-nethoxybenzoic
acid (1.68g, 7.27méiR)HCY répliFon FhéBRell yystam arasr’rmhbuﬁheﬂlheﬁswiﬁ:eﬁ bask

(Chengl ass) wa z 8.,00mp

43. 6rmol ) , andigg%g'gn?vbﬁg grrg ?@Erﬁgﬁc’lﬂ" r%'.?tt&‘r‘?'a"%e%artee%fﬁ %%Si‘f’ﬁ?"e was
heated to 180C28%(5424): 1m;agm9) AaThisexean sndbldddR WevBuate the R¥fectslof i HC V. -
fltr~tinn anA P ct heSt OWThe filtrate u.ac fnnre.ntr2reri and

the resul ting EFIERS GA@PIYAfS 4‘1 Télgvtb@NﬁlrﬁgﬁaE% Brelynpsnethe HGE i 8Bcp, 5%
%%M'\S%O'; I) n DCIS BWeqhendaldwsa:n@cd in@tg% L%xﬁsrga. gkl &séés.ééﬁb,m&ﬂemeg’v% anﬂw'\/R7 -
0 = br'’s,

(s, 1H), 8.38 E‘S&Asmlgepsmd RESOdIE thaf’ wteqembofemspetprszre (IRES), theC sI urry of
Boc-ci s dr ox &n@p anpl e
45, St epH>1/ (2. g?%“/@ cgﬁ%?%e(g% P%%FH%M( 82n1_‘%9ph§1991 daaefiafSReS" 4T Ilgé(()p?-gpyl
azocar boxyl at eHE WSEU“WIW)NSW@ gtd?t‘nmngamilatadtrcgmn(mlm Inhe

20" The aqueous. | oears<rpteth 8 Ml yel skt 0TH vRI o fPbsloth il Lo
50i L). Thel© coﬁblﬁ%e‘éﬂ@tlgl&fﬂrcell:egoasnmiw\aqin@singmeh{tbv lrejﬂ;coera@chd My S04

and concentr at s oil which [ ved_ in m nimal
anount of Et m@qgen%fgﬁegb%c% tﬁ%gei&g%g%ma%g& nﬁ@%ﬁﬁ@%i%ﬁﬂgﬂ‘%%ﬂ |PESVETS he
precipitation mmgtemforpm%H@erwaEMMNA pRitaEnas gy ed by vacuum
filtration andr em g filtrate was concentrated The resulting viscous
oil was purifi® %O¥FTEGF col urm chr omat ogr aphy(Si 02, 4:1 hex: Et OAC) to
give a white SO|Id product (1.76g, 45%yvyield): '"H NWR (60140 5 rotoners,
CDC13) S 1.47 (s, 2.49-2.55 (m 1H), 2.73-2.83 (m 1H), 3.80 (s,
1.811), 3181 (s, %'Qz‘f-’t)ceff%c%ﬂ ‘%“’%’H}‘Pfeiﬁ‘%lhﬂfw tepliconHyvereigmwnin | J =

Hz, 0.6H), 4. &ﬁxibe(ct Mcﬁf?edas Mdt%ﬁm'z 3
6.04 (br s, 3 ;1 SR M h@’ﬁc"g’mmmq Peadlc @?&; “Q(E(?} 7 o1
(d, J =9.2 Hza“di °mtaG @fﬁlb003BRe) w!smseedectmbmm f@tec(ﬂrénsl,o cDal 3) 5

21.7. 22.0, 23;39,3 4 061 2 6. 10 55 8. 559 57.9
58.3 74.5 74.9 80.6 %iﬁ?@%qmé%ﬁ%pg&sA%é%’““‘.‘t%‘oﬁ fﬁ'ﬁ‘t"l““g 128.5.
129.7, 130.2, comyolywereqFe@redis DMEM &itafing 58 FLS, 1380 OenitBlin 8, 173, 1, 173. 3:

MS i z 6. 15

TFA DCI\/I( '(\)/bi 0) %%QW%?(?%LXW%%Q’ES“ %Tgi‘%ﬁﬁﬁ‘gﬁéﬁﬁwﬁﬁ‘“’t pla¢ (Oeﬁbt%ﬁom or

SOCd: RuCly O finelxPocerafREdy inahd &ay). %oanDMSO ;mxé@,we@@a&ﬂédkbld"\te celgl . | N

I, 111, .~ YMte 5%% y‘% , THE[ 'OH NNY BocHN O 0

BocHN ~O O | a&‘?%’ﬁ“@m 543?-‘6&58 r%ﬁ?f&%ﬁtﬁltéat@ﬁswcrsewdzheme@lmmth

1.59mmol ) was pHbspalViRdfcrdl SaRRYIPHET) (b n\‘QPYk(gﬂ Tl Efiee 1 £ctd f%r253.n gIhe
ultin C?I’

sol vent was concentrated and the 5 res r own VISCOU ied in
vacuo over ni gidysisAseayeagtnttontwming edRET pepatd (REOSI, tahdbs&abt:d ch&thOn St ep

4: To a sekut i scous oil roduc fro tep 3

10 (963rrg‘,%1 %’8‘%695¥‘§‘Q SR fs SPS 48574 Jeagn R 1B @ﬁﬁm I added

N 30 Cctober 2006 lysE3eReG(RrotBpdIE] BASATGed o ﬁ@mheﬁ:uedt%tér(r@&am,

2.38mmmol e) an 2.38mmol e). After stlrr@y’gf it for 14h, the
Tanp

d t )
sol vent and eﬁ%‘%‘g b?é’@%gg@ the ERE rreptidecdilugddo 16 M g%ﬂlMWﬁOQH scous

oi | was puri flnemolaypi\}{g@hr ive a white
solid (0.922ng, 98% vi el d %‘ﬁgﬁ?@fgﬁﬁ%‘%mﬁyg’%%% ) 8 0.94
(s, 9H), 1.15%hishh eqlﬁgeer@eee%wxz ekeifatiph) 49eniGsiGn, F@ofmtic iy forR 164y, 3H) ,

3.83 (s, : .4 25 : =.11.5 Hz, | 4.69 (t, J 8.0
Hz, 1H). };d%ga'?bmgﬁ[é’%“wa ’%@t@ “{"%",%' fg?", d"‘%"t@é“aﬁg‘,‘s‘ﬁ%?arﬁeﬁéuka& J =090
Hz, 1H), 8.32dgseribed for the JChidetedrhdpation3C NVR ( CDC13/ MeQD) 8 29.6, 31. 4, 31. 6,
33.04, 38.2, 39.0, 55.8, 56.9,59.2,61.5,62-1, 78.3, 83.1, 105.0, 119.0,
129.4, 131-5,131.9,132.6 10 ,

133.8,141.2,151.0,161. 4, 161.6,168.2,175.2,175.7;, Mo mz (1lv1lll ) 593. Step
5: To a solution of the product from Exanple 45, Step 4 (409ngy, 0.69mMmmol)
in THE (10nm) was added IN NaCH (2m.). After stirring at it for 19h, the
reaction 15 was acidified with concentrated HCl to about pH 5 and
extracted with DCM (3 x 50m.). The conbi ned organic | ayer was dried over
MySO4 and concentrated to give a yellow solid product (370ngy, 92% vyi el d)




Data: '"H NVR (DMSO-db) S 0.97-1.01 (m 2H), 1.03-1.06 (m 2H), 1.90-1.94
(m 1H), 3.84 (s, 3H, 3.87 (s, 3H, 6.93 (s, 1H, 7.37 (s, 3H), 12.28 (s,
1H); 13C NV\R (DWMb0O-d6) S 9.03, 13.17, 55.47, 55.73, 104.81, 107.27,

113. 26, 145.16, 147.48, 15 154.44, 157.21, 160.89 ; MS nr/z (M/\) 247. Step
2: Modifications: The product from Exanple 46, Step 1 was 4$§ mrtl ng
material in place of the product from Exanple 45, Step 1. 20 ro uct:

Oct ober 2006 157 MO. N MeON O, W N Boc O Data: 'HNI\/R(CDClS) S
1.00-1.04 (m 2H), 1.07-1.11 (m 2H), 1.485(s, 5.4H), 1.46 (s, 3.611),
2.17-2.21 (m 1H), 2.37-2.43 (m 1H), 2.62-2.69 (m 1H), 3.75 (s, 1.8m 5
3.78 (s, 1.2H), 3.92 (d, J= 2.8 Hz, 1H), 4.00 (s, 3.6H), 4.01 (s, 2.4H),
4.48 (t, J 8 0 HAs aGe®ijlary 45588 BQs¢ ddemiin@iokizfrord thetpplicon FEHssay 0. 6H)

1o/, 25 3, opNcesehghitipatibuaivd g5t ey Pl i yatlalag e ey > 2

58-2,74.0, 74. 5(@@365080?116{ 1&htaDR WA bvak, nlﬂﬁal&edﬁﬁn@&b&@&cﬁ ,(th@QU,Yue ST,

153. 8, 155. 4, 16 9,172 Q Steps 3 and 4:
The product fr Pr?‘%% 1%"%%@% éﬁ 2&@?@&@@ &ial in place
of the pr CKiUCQuaan:&IﬁbEbﬁmNEcxlﬁéﬁﬂm?assdgﬁeﬁdﬁﬁh mem@ﬂm mé\@@ + N Ve N

BocHN 0 ~O 15 Data; 1H Nﬁ anol - H)V 21 (m
4H), 1.14 (s, %‘Y“‘Z"‘!LV?AA%T% F%Pﬁm“ezgl‘égmzc @M (‘?Hm?mf !201%'4342 Zﬁﬁﬁcm
111), 3.77 (s, 2@1')(2060)9814@3 PRatiflum éu&ﬁltadvmgﬁi’&lz TheMdsérfif Qs kied, 3-8 Hz,
1 H, 4.17 (d, J = 8.9 1H), 4.42 (d, J= 11.3 20 Hz, 110, 4°76 (t, J=
8.2 Hz, IH, 5(Ie\mtr9mn0§t#1!%31-%5)433qqﬂy BNAgmaleitp a volMne ofSM(wv)vaas = 6.1

Hz, 1H), 7.27 N Met.ha S 10. 0.3, 18.6,
50 Cot mber - 200856 g2 g‘@ﬁéﬁ%@ capfpiggng %f&“’“ﬁ%’g ?Ojsgﬁﬁmgﬁc@%%é °§ ' s56. 7,
59.6, 60.5,0 76mé (CBM;ng]Mi’gnEslumEGHatB,andQQie&;ymlA&)sﬁla 5Lbiphbsphblky . 6, 166. 0,
167.3, 173.5, 5 5 The product from Exanpl e
46, Step 4 vvas(]a@?ﬁ)) %ﬁs%@ﬂ@%’wg pri ebs‘éf&@“c of "t he product from

- Exanpl e 45, StgpagagcBiadpgitpce-87; 600M@ rePirse/ mcm&caad&l@ Edtga By, BoCHN-O O
10 Data: 1H NVR (Meth ngl,-d%/[5103 (s, ajg_% 1.20-1.23 (m
4H), 2.15- 2. 190pM pre ig&?s“%‘f?ﬁo@fgafygg-ﬁﬂ%l )(”f lumcel@- 90 (s,
3H), 3.96 (s, zﬁﬂ@he&a{pﬁmdﬁé’lﬁH@ BT:!!ck]HélB Q’ile%clljiztm ﬁ%}( reg‘ %Zﬂ%&&e .1 =15.8

i-it, ink, 4. 5.77(br
S, IH), 7169 (@n\’ltmgen CH, *Ebl?eé-Oia)H)ld mthtMmngm@olﬁﬁMQ " 10. 5,

18.6, 26.9, 28 8 7..60.4, .76.8. 80.4. 15
102.6, 105. 9, Tg‘ﬁ‘.‘"‘g‘, Aﬁé’é';gfsq‘i“ig.&é‘,g"ﬁ&‘%,A@%&S@,ﬁﬁgW&%&m R oigiincilag 1
167.3, 173.3, frdif BidspariBTenhnolppiky, Nowato, SheSafipleIbentgimiagknbwhr om Exanpl e 46,
Step 5 was used as. starti rial in place of the 20 product from
Sxcanpl e 45, Seepu il of PR AR foret wBirut e agands s Ustogiths Glowipe

i somers; the \tﬁvélhx%fﬂr@d&cﬁqwo BEmH; 959, ShinY ko)cl¥ oF 990N lsep@LI PN Of the
nol ecul e 1R, 2S/1S, 2R 1:1 mxture) Product” 30 October 2006 159 MeO /

N MO\ PRIN aninkHEORNASKpragsiRn Wps quméiaied@s desaribed(in tire Pegkindier (uargiabR) |

1:1 Mxture aty (Met hanol -d4) S 1.03 (s, 9H),
1.05-1.09 (m 4?%)”“%2 116331ll|§(?lgl @Sﬁjﬁ?&&wd% s, 4.5H), 1.19-1.22 (m 1H), 1.31

(d, J= 6.7 Hz, 1.33-1.38 (m 7H), 1.18-1.89 5 (m 1H), 2.15-2.20 (m
2H), 2.35-2.4 APxandi23 (4, J=7.4 Hz, 1H), 3.70-3.75 (m 1H), 3.91 (s,
3H), 3.98 (s %M@@% 3 (m 2H), 4.16 (dd, J = 8.9, 3.1 Hz, 1H),
4.38 (t, J = 13.1 He, 4.5811.62 (m 1H), 4.06 (m 1H), 529(t =

J
rln?'zz( HI\AZ/\) 37’5')7 Exaﬁﬁﬁfémﬁﬂmﬁ%ﬁa&ﬁ%ﬁﬁw@m7 o gef eﬁén/thq\ﬁg". N 0 5')’0 gs
N, N e BocHN&Hichh calopnaRaofin s &szya%pderf&n@mypyp&eiah%ng

anal ogous steps used to procure. Compound 45 o

or t ho- br omobef2gPeuBEI YW esfaEndts hayesn E%gofr?é”t!@wraqﬂafa@mmgmm the NS3/4A

cycl opr opanes aGhd o] amde 15
hydr ochl ori deq'jé\fI ot hoﬁr{rﬁ}ﬁe%mﬁh\lbwﬁ%ﬁ glggivg%%%ﬁﬁ%é%m&%npl e 48:
Prepar ati on oPU@hﬁbﬂﬁ&pﬂQm a3 niyBeend JARG SN ICs0@f 219 rdEGtrafms. ThBEEINaIeH s O
~' Corrpo d repared by following Steps 1 through 5
and St ep of %Eg?gr?%@wpgge"ﬁ%egf@ﬁ’tvﬁat the follow ng nodifications were
made: Stepl: 30 October 2006 161 Mdifications: Acetam di ne hydrochl oride
and 2-br onp- 5- net hoxybenzoic acid were utilized as starting materi als.
Product: N MeOI /N OH 5 Data: 'H NWR (DVMsO) 8 2.31 (s, 3H), 3.85 (s,
3H), 7.36 (d, J = 6.2 Hz, 1H), 7.37 (s, 1H), 7.51 (d, J = 7.8 Hz, 1H),
12.15 (s, 1H); 13C NWR (DVMBO) S 21.11, 55.41, 105.57, 121.22, 123.59,
128.12, 143.34, 151.68, 157.00, 161.45; LCGMS nie (M) 191. 10 Step 2:

Modi fications: The product from Exanple 48, Step 1 was used as starting
material in place of the product from Exanple 45, Step 1. Product: Nr MO




3.96 (s, 3 H 4.07 (s, 1 H 4.21 (d, J=3.97 Hz, 0.4 H 4.23 (d, J=3.97 Hz,
0.6 H 4.31 (m 1 H 4.73 (dd, J=10.38, 7.02 Hz, | H 5.15 (dd, J=10. 38,

1.52 Hz, 1 H 5.32 (dd, 25 J=17.1, 1.52 Hz, | H), 5.71-5.78 (m IH 6.11

(t, J=3.51 Hz, 1 H) 7.46 (d, J=2.75 Hz, 30 October 2006 164 1 H) 7.67 (d
J=3.06 Hz, O.

4 H 7.69 (d, J=3.05 Hz, 06H)782(s 4
H) . Exanple 49: Preparation of Corrpound 49 5 MO, N IVEOEQ)OC“}% f\#@ OSO N
N H2ZNO IIH Conpound 49 Conpound 49 was pregared by t he sane nethod as
described for the preparation of Conpound 48, except the product from
Exanpl e 46, Step 5 and 10 cycl opropanesul fonic acid

(I R- am no- 2S-vi nyl - C)!ﬁhn@l@%&ﬂﬁﬂ@@@da?@%@ shrEbRBourld was Tound to Have the followin
............... , uu u_. preparau ., au iv |||u8a T7AT

step resul ted i ¥y BbEs HI0 kMePRE B@ BM (Ghomiotrypsist 290 atM,tCMheBéinB >

tert-1eucine por H..N MeOD) 61,0

(d, J=3.97 Hz, fbp@ﬂﬁ @%‘%gﬁ“‘g@hﬁﬂ%&%ﬂh"wﬁ 4%5‘1’01’“@57”‘( Hfé‘})g FBCC% EH‘gr %’Gd
J=931, 5.65 Hz, NS3ifrotdask ind many ofthesk.nbkfs inRidic HEWBrdfcorbredcdion. 1 2.28
(dd, J=17.70, 8.55 Hz, 1 H) 2.32 (m 1 H) 2.68 (dd, J=14.19, 778Hz 1 H)
2.95 (m 1 H 3.98 (s, 3 H 4.06 (s, 3 H 4.08 (s, | H 4.22 (d, J=2.75
Hz, | H 4.70 (dd, JnaeJoznpo?m&%d:neculrehbm%na%nmgetcsled%@ﬁ &tﬁ% ! H)
5.32 (dd, J=17.40, 1.22 Hz, 1 H) 5.74 (m 1 H 6.04 (m 1 H 7.24 (s, I
7.37 (s, 1 H Q@Wdﬁn%fmcswéﬂawu on of Conpound 50 30 Oct ober 2006
165 i N MO | 1¢0Qhectividy Randbs\INSZN AlBMS SE2IHO 01 deAR:

prepared by the sane n@hod&gs desé\r?lggd for %%ld:’prépar a?%glagwy?% '51

48, except the pﬂ%ﬁ%f:‘demlE)Mr@II%ﬂﬂlMSt ep 5 and 5 cycl opropanesul fonl c
acid (1R-am §o- gSsyi | e hl ori al.t were
used as starti nggsngfkgy%fﬁﬁigggog?{gg rati ve@Pﬁ%ﬁﬁn@y@gglﬁ ?‘éﬁ%’ﬁragéém t ed
in the | oss of Phe INMAZTisprbliddti ng group at the P3 ten-leucine portion of

t he nol ecul e: : 2 1,14 1 .1 J=336
Hz, 1 H) 1.17 ?313@‘&%8@ e Pé"%!? ’%m?? ‘(“ﬁlb"ia‘?%‘h%ﬁé‘?mfﬁ?“ Fi; é“ (dd
J=9. 46, 5.49 Hzshotd uitHel)table&nGs(reqtudasbﬂ cdmBdimdelehn bt FSundheréind9 Hz, | 2.29
(g, J=8.55 Hz, | H 2.48 (m | H 2.78 (dd, J=13.89, 8.09 Hz, 1H)297
(m H 3.96 (s, 2 H 4.07 (s, 1 H 4.32 (d, J=2.14 Hz, 2H)476(d

1
0 HZ ]JS H) 4. 78n@eaordantd with @ réiscnﬂn?ﬂng5n ITﬁ«zfer%blb‘)thelsc(;'i'f’ipou(lgéjhavtl 7. 09,

J=7.02

1.22 Hz, 44 Hz d, Hz, 1
H 7.52 (m 3 I-B'Olg ‘%ii ﬁfddw@%ﬂfé(‘ EMFET'Fﬁ mgfemefwgzald l(ueM oﬁ:@smrﬂ@st 1 H.
15 Exanple 51! feRpdhatooeM 6f jelonpound 51 30 Cct ober 2006 166 MeO NYCF3
MOINOOO NNN Nxi BocHN-O O (1 R25) and (1 S.2R), 1:1 Mxture at
P1 Conmpound 51 Conpound 51 was prepared by following Steps 1 through 5 and
Step 8 of Exanple 45 except that the follow ng nodifications were nade: 5
Stepl:. Modifications: 2-brono-4, 5-di methoxybenzoic acid and
trifluoroari®ine were utilized as starting materials. Product: MO .~
N._CF, I- 111 MOiN 10 OH Data: IHNWR (DMSO S 3.92 (s, 3H), 3.94
(s, 3H, 7.33 (s, 1H), 7.50 (s, 1H), 13.40 (br s, 1H); 13C NWR (DVSO 8
55.8, 56.1, 104.9, 108.7, 150.2, 155.0; LC Msrole (M+) 275. 15 Step 2:
Modi fi cati ons: ‘JT product from Exanple 51, Step 1 was used as starting
material in pl the product from Exanple 45, Step 1. 30 Cctober 2006
167 Product: MBwlogbdlGaviteO | N (b, come Boc 0 Data: IH NVR (CDCI3) S
1.42 (s, 3.6111 &44 s... 5.,4H), 2.42-2.49 (m LH), 2.67- 5 2.73 (m 1H),
3.37 (s, 1.214) 1&0d ELS01 gPgtent3|obatent [ 1 = 6.5 Hz, 1H), 4.02 (s, 2.4H),
4.04 (s, 3.6H)} 4ndd I(t , 4.60 (t, J = 7.7 Hz, 0.4H),
586 (br s. 0. aH),é‘gE 90 1 br Egﬁ%@wﬁ?’p@

. 0. R7-7.29 (m 1H), 7.38-7.44 (m
IH); 13C NVR ([oDCI 3) |S 8.2, | Nemnter | Smiber

6.7, 52.1, 52.2, 52.4, 56.5,
57.8, 58.2, 755767056 80$8—36+4p, 111.0, 119.7, 148.2, 150. 2,
151. 4, 153.8, |15475, {1564, 16%1 3

173.0; LCGM5 10 nfe (MM) 502.
Steps 3 and 4:| Modi fijcati ond,: The product
as starting rt;t\:rial in pl&ce of the pr

7.
2

from Exanple 51, Step 2 was used
uct from Exanple 45, Step 2. 15
Product: MeO , [CE3 MO\ | i N Owe BocHNm~O O | 30 Cctober 2006
168. Data: IH (MeOD) 8 I 03 (5,917 —1.08 (s, 9H), 2.41-2.45 (m 1H),
2.80-2.84 (m IH), 3.76 (s, 3H), 3.96 (s, 3H), 4.00 (s, 3H), 4.10-4.14 (m
2H), 4.52 (d, J =11.6 Hz, 1H), 4.80 (t, J = 8.7 Hz, 1H), 5.92 (br s, IH),
7.35 (br s, 2H); 13C NNNR (MeOD) ™ 26.9, 28.4, 28.8, 35.7, 36.0, 52.8,
54.8, 56.9, 59.6, 60.7, 77.9, 80.3, 102.2, 5
107.9,112. 4, 120. 3, 149. 3, 153. 2, 157.8,158. 3, 173.5; LCM5 me (MI+) 615.
Step 5: Modifications: The product from Exanple 51, Step 4 was used as
starting material in place of the product from Exanple 45 Step 4. 10
Product NEO/ NYCFs MOiIN O, I\l\/\O—lBocHN~OOData HNIVR(NECD) 5

a ~ ~ o a ~ ~ o A ~ PN NN N SN oA A A A P~ —




TFA (1 R2S/1 S,2R) (1 R 2S/1 S,2R) P1 Mxture of D astereoners Pt M xture

of Di astereoners

Step 1. To a solution of (1R, 2S/1S, 2R 1:1 m xture)

cycl opropanesul fonic acid (1- 5 am no-2-vinyl-cycl opropanecar bonyl ) -an de

trifluoroacetic acid salt (626nyg,
Dl EA (555ng, 4.29mmmol)
4R) Fnoc- 4- am no- | - boc- pyrrol i di ne-
After stirring at
5% aqueous NaHCO3 (4nL).
m.). The conbi ned DCM was dried over
' purified by

brown vi scous

in DCM (I 7mL),
24h,

1.82mol) in DCM (17nL) was added and
HATU ( 754ny, 2S,

2-carboxylic acid (74911?d e)ftog?%d‘s

the m xture was washed with I'N HC (10rr1_)

Each aqueous | apé¥ was 10 extracted with DCM (25

MySO4 and concentrated. The resulting

flash colum chromatography (Si Q2

DCM MeCH) to g vePa el I©w gol i2d 822n%,

1.04-1.09 (m
1.84 (dd, J=8.
3.64-3.71 (m

Hz, 1H), 3.31

3H), 7.38 (t,
3H); LGMsS W
from Exanpl e 5
(1rom.). After
m xture was cg
(DVMSO-db) S 1.
1H, 1.91-1-9
1H), 3.60 (bs,
Hz, 1H), 5.32

15% yi el d):
15-1.27 (m 4H), 1.38-1.44 (m 7H),
IHy, 2.01}2.30
116-4.22 (m 4H), 4.39 (bs, 21T), 5.13 (dd, J=10.7, 0.9
L Hr JH)V 15 72-3.79 (m |H), 7.31 (t, J=7.3 Hz,

"H NVR (DVBO-d5) S
1.47 (s, 9H),
m 4H), 2.90-2.98 (m 1H), 15

[N
a1

~+(Q

(d,3J=T1.

bng, 0.{752mMo
for (. 5h, t

~N D
S S N
-+

1‘tj26
(m

02 Hz, 3H), 7.79 (d, J763HZ

:87 30 Cct ober 2006 172 Step 2: The product

1) was treated with 50% TEA in DCM
e resultlng brown reaction

bt-pwr{ sol i d (489nmy, 84%ield): 'H NWR 5

(m. IH), 1.35 (dd, J=9.5, 5.5 Hz,
[H), 2.40 (bs, IH), 2.93-2.98 (m
bH), 4-47 (bs, 3H), 5.17 (d, J=9.2
5.67 (m 1H), 7-31 (t, J=73 Hz,

3H), 7.39 (t,

BocHN O (1R2$%
of Di astereonegrs

MT—NPO T O

(o)) = N~ .
mtgf. NIRRT

o1~

O
T
Qo

4-
0

5.16 Hz,
5. 64-
7563 (O35 J
10 Schgnme 2
H N- BogL-

t-
| 1S, 2R} P1
6N J~ i O ~

F
Bu
M

=7.3 Hz, 2H), 7.80 (d, J=7.3 Hz,
tocl tj. FrnocH44 N 0S Step3

Hy > OH TFA D PEA, HATU, DCM
xture of Di astereonmers Pt Mdure
N OS Step 4 NON " BocFINp H

10%pi peri dne BocEN t
Mudur e of sepdrated
from Exanple %3, Ste
(218ngy, 1.69mmmol),
0.422mol) . Alter

with H20 (3nL
extracted with
5% NaHCO3 (3n

resul ting brown visg

n M

N

D= Tim(n

N @D

\6/ O DgF \
eorner$ Step
Onmg, 04383mmo

I-_ATU_ (1d5ng, 1% Q 422

0 (1 RRS/1S.2R) single ismer P,
B: To a solution of the product

) in DCM (4 nmL) was added DI PEA
mol ), and N-BOC L-tBudy (100nyg,
the reaction m xture was dil uted

—=—

mj

at.rt for 16hj

th? I NJHCI t o
). Thejconbin
), dried over
Was erifie

173 chr omat ogfap
(281ng, 94%Yyie

1.15-1.26 (m
1H), 2.07

(bs, 1H), 4.2p (d, =
IH), 5.31 dde&"- :
3;)0, 7.39§t, 0

Hz, 3H); LGNS iz

3 was treated
14hr, sol vent

. 63| (dd,

by flash col ym ghr ¢

hi ghest Rf 1R,

i soner was i Sol atedji
Scheme 3 FmogHN ) S
N TT~I N 1) Hnpc-is

Step S5 HNO
nate NN BoclHN~00 2) pi penchne BocHN O H H2N~S

xture land was

S~\ H\k N O 0M® St ¢
N N.\, S\~ [BocHN
174 Steps 5 gnd 6:

DMF (2nL) was

'p 6 HN

C-H N|,~IN S
~O0|H Br 4
utionjof the
nyl pyri di ne

After stirring—at

5_14h_lthe re

pi peridine (172ng,

2.02mol ) _ The reacti

pH=1. The aqueous | ayer was
d organic |layer was washed with
MySO4 and concentrated. The
by flashed col um 30 Cctober 2006

~5-PbcM-MeOHE to give a brown foany solid
z([§v50d6)88096108(m 4H), 1.05 (s, 9H),
{38 (m|5H),
122 (q,1J=8.7
2z, 3H),{5 4.29-4.39 (m 5H), 5.13 (d, J=10.7,
‘Hz,——‘rH)—,—g.—T‘E-S.77 (m IM 7.30 (t, J=7.3 Hz,
: ? J=6.7, 2.8 Hz, 3H),

¥8. Step 4. 1
pridinelin DYF (3.3m.). After stirring at rt for
hnd t hel resul t
aphyp (3 (g 93
eoner jas a pale yellow solid (31ng). The ot her

.42 (s, 9H), 1.85 (dd, J=9.5,5.5
Hz, I1H), 2.92-2.95 (m 1H), 3.90

8.80 (d, J=7.63
The product from Exanple 53, Step

ing brown viscous oil was purified
5 DCM MeOH) to isolate the pure

not used: LC-M5 15 n/z (MH) 556.
1 0l NOS DMF, POy~nYtfdu~ N H CS

DNNF INO HOO BocHN~ 0 ~" j1 HO
I\ Conpound 53 30 Cct ober 2006
product from Exanple 53, Step 4 in
13ng) and Fnoc-i sot hi ocyanat e.
ction mxture was treated with

on was stirred at rt for an

additional 6h after which it was concentrated and dried under vacuo

overni ght. The crude residue was re-dissolved in DMF (2nL) and treated
w th 2-bronopacet ophenone and stirred at
m xture was concentrated and the resulting residue was purified by flash

colum 10 chromatography (Si @2, 95:5 DCM MeQH)
light yellow soli d (21 9ny, 50% y| el d):

AN oA A A AN

it for another 14h. The reaction

to give Conpound 53 as a
'H NIVR(DIVBOd6) S 0.87-0.92 (m

”~ A a ~e~s 7



Compound 57 15 Conpound 57 was prepared by the sane nethod as Conpound 55

with the follow ng nodifications:
was used as a starting material to
"H NVR(CD30D, 500 MHz) S 0.66 (t,

3 H, 1.02-1.05 (m 1 H, 1.07 (s,
4 H, 1.36-1.39 (m 1 H
1.88 (dd, J=8-24,5.19 Hz, |
1 H, 2-26-2.30 (m 1 H),
H, 3.92 (s, 3H,

H)

Modi f i
gi ve

J=7.32 20 Hz, 3 H),

9 H,

1.43 (dd, J=9.46, 5.19 Hz,
2.12 @284 (m 1 H),
2.59 (dd, J=13.73, 6.71 ru,

4.11 (dd, J=11.90, 3.66 Hz,

cations: 2-Ethyl butyryl chloride
Compound 57 (20.7 ng, 27%yiel d):

0.85 (t, J=7.32 Hz,

iy, ORI

(m 1
.22 (g, J=8.85
1 H), 2.94-2.97

4.40 (d, J=11.90

1.10-1.12 (n1 1

1H,

68,127
89 (d,
1.22
|
d

4.50{(dd, 25 JB10.

5 Hz, U H), 4.

(dd, JE=17. 09,

(t, J93.66 Hz
l

2 1z,
J=9.1
iz, 1
7.08
80 Hz,

H, 4.75 (d, J=9.46 Hz, | H),

Hz, | H), 5.12 (dd, J=10.38,1.53
30 October 2006 178 5.72-5.79
J=9.16, 2.44 Hz, 1 H), 7.19

H, 7.88 (d, J=6.10 Hz, IH),

5
?ad
1

H .| 7 .25

6 Pz, 11 Hy,

M mz 742 (MY
HO",]H O

OH|O Product fr

from-s

J
8.023

By
VN J

H)
=5
(d
5

JED. 1
Exanpl e
L, 0SO
bm st ep

b Hz, 1 H); LC-MS (retention tine:
58: Preparation of Conpound 58 \
HATU, DI EA, DCM NT 2HC1IH2N~ O LI
1 Conmpound 58 of Exanple 55 To a
exanple 55 (70.0 ng, 0.108

| 3284

vas add
ir e at

10 DI H
0.162 mmol) in
stirring the r
agqueous NaHCGC3

eacti orn
(1 nL).

ep. 1 0o
mpl ) 14and
ed HATU
[t over

cycl opropaneacetic acid (16.
(61.6 ng, 0.162 nmol ). After
night, it was washed with 5%

2 ny,

..... L

o.n =T S
ull i Jwt. tuc
citric acid (4
was purified L
yield): "H NW

i |

Y e
m.), Brine,
y reveffsed ph
(CD30D} 500 M

vagia,
iried o
hse pr
) 5

LH:Iq ay|

er MyS
p- HPLC
.11-0. 1

0.87-0.09 (m
1.23-1.27 (m
Hz, 1 H), 2.03
| H), 20 2.59
H, 4.13 (dd,

1/, 1.0 L
2 1.45 (d
$7.32 H
£13. 73,
D0, 3.9

(d, J
(dd, J

J=11.
Hz D |
10
Hz
iz,
J=

J=10.38, 7.02
4.89 (d, J=6.
J=17.09, 1.22
J=9.16, 2.44 |
1H), 7.89 (d,

H), D 4.
H, 5
9, 5.7
H}, 7.19
8QiHz |

1

¢ _~ rolieeg

time: 1.63 m
Preparation of
Compound 59 5
with the fo

(18H) .
I N O-
S preyg
at i ons

LNMBMPG%

Compopjnd 59
Conmpoupd 59
ow ng phodific

£ 1 o bt A~ A
1 L}

f OO (

— Ay uwud mic.t wa.. CAual.

134 (d, J=11.90 Hz,

)

D N

Lcu muu <A
cl waA washed mnth 5% aqueous

>4 and 15 concentrated. Product
to give Conpound 58 (21.9 ng, 29%
4 (m 2 H, 0.43-0.47 (m 2 H),
.07 (s, 9 H, 1.09- 1.12 (m 1 H),
Hz, 1 H, 1.88 (dd, J=8.24, 5.49
(g, J=8.75 Hz, 1 H, 2.27-2.31 (m
2.92-2.96 (m 1 H, 3.93 (m 3

1 H), 4.53 (dd,
Hz,1 H), 4.81 (d, J=6.10 Hz, 1 H),
.37, 1.52 Hz, | H), 5.30 (dd,

5.86 (s, 1 H, 7.12 (dd,

, 1 H, 7.81 (d, 25 J=9.46 Hz,
=9.16 Hz, | H; LGM5 (retention
ober 2006 179 Exanple 59:

k /\SS’ HNoH \O-NO O

ared by
Modi fi

used as a sta
" HNMR( CD3 0D,

(m I H, 1.2
J=8.24, 5.49
(dd, J=13. 89,

CCL T T

5~10.
m 2 H
2.22

00
P-1. 27
Hz, |

J=15.26 Hz,
J=11.90, 3.97
Hz, | H), 4.6
5.12 (d,
5.86 (t,

8

L (dd,

J=1Y1.
15 J=7
0 (d,

.44 Hz, |
}eparat'
00H

)

b

Exanpl e 60: H
~N'N NS 0~N

58 with f

2, 2] H

bl | owi n

ion ti
60 30

0 Conpp

net hod as Conpound

Y

(+) - Met hoxyacetic acid was used as a starting nateri al

" HNMR (CD30D, 500 MHz) S 0.78 (d,
J=7.17 Hz, 6 H),
1.07-1.
1.45 (dd, J=9.46, 5.49 Hz,

(23 8 mg, 27%yield):
0.83-0.88 (m 2 H, 0.92 (t,
. 00-1. 03 (m 2 H), 1.06 (s,
.31-1.36 10 (m 2 H),
.89 (dd, J=8.09, 5.34 Hz,
.24 (q, J=9.00 Hz, 2 H,

H, 2.93-2.98 (m | H),

9 H,
1H,

PNRPPRPRPO

Y. . . e 2

2.28-2.33
3.15-3.20 (m 1 H),

2.01-2.
(m

ywound 59 (23.5 ng,

t he sane net hod as Conpound 58
cations: Methoxyacetic acid was
32% vyield):
02H, 1.06 (s, 9 H, 1.09-1.12
=9.46, 5.49 Hz, 1 H), 1.88 (dd,
2.29-2.32 (m 1 H), 2.60
3.35 (s, 3 H, 3.70 (d,
3.93 (s, 3 H), 4.13 (dd,

1 H, 4.54 (dd, J=10.38,7.02
, 1 , 4.89 (d, J=7.32 Hz, |
.79 Hz, I H), 5.74-5.81 (m 1
9 00 2. 59 Hz, 1 H, 7.19 (d,

7.89 (d, J=6.10 Hz, 1 H), 8.04

: 1.54 min.), M5 nliz 686 20
Oct ober 2006 180 iN H ok p// .,
und 60 was prepared by the sane

nodi fications: 5 Mdifications:
to give Conpound 60

J=7.02 Hz, 3 H),
0.94-0.98 (m 1 H),
H, 1.22-1.26 (m 2 H),
1H, 1.63-1.68 (m 2 H),
04 (m 1H, 2.17-2.21 (m 1 H,
1 H, 2.60 (dd, J=13.73, 7.02 Hz,
3 77 (d, J= 15 26 Hz,

- a A ~ NS

11(m |

AN 7

1H,



H)
, 1
1H
(dd, J=10.07, 7.32 Hz,
1 H, 4.81 (d, J=6.10 Hz, | H), 45 8%tdhdr 2606
Hz, I H, 5.10 (d, J=9.16 Hz, 1 H), 5.16 (s, | H), 5.28 (d, J=17.0
H, 5.75-5.81 (m 1 H), 5.83 (s,-1 H), 7.07 (dd, J=9.16, 2.44 Hz,
7.17 (d, J=2.44 Wz, 1 H), 7.20 (d, J=7.839w, 2 H), 7.25 (t, J=5. ,
H, 7.30-7.33 (n1 1 15 FD 7.34-7.37 (m 2 H), 7.89 (d, J=5.80 Hz, :
8.07 (d, J=9.16 | C-MS _(retention tine: 1.79 min.), Ms m 48
(M-1"). F me: %rwﬁ%fr@%mmalm \'1 iN0"0 HO O-~O
M~\"~~ N L~|IN HH O O RO Congound 6% Conpound 65 was prepared by the
sanme nethod ag§ Conpogind 64 Wth the follfow ng nodifications: 30 Cctober
2006 185 Nbdificati ns: (+ -N@thyl chi ogof ormate was used as a starting
material to gifve pote-65-£2618 Qy $6% yield): 'H NVR(CD3OD, 500 MHz)
S 0.72 (d, JzG.%ﬁ % 9 , 0780 (t J=5.80 Hz, 6H), 0.87 (d, J=7.02 Hz, 4
H, 0.90-0.95](in, 02 (m|5H, 1.05 (s, 9 H, 1.07-1.12 (m
% H) 38 (m
.,

H)D
P. 61

H)
2.17-2.22 (m

2.90-2.95 (m
4.31 (s, 1 H),
H, 4.74 (d, J=12.21 Hz,

1.43 (dd, J=9.46, 5.19 Hz, i H), 1.87 (dd, J=8.09, 5.34 Hz, 1
| H, 2.30-235 (m 1 H), 2.62 (dd, J=13.73, 7.02 H
| H, 3.88 (s, 10 3 H), 4.08 (dd, J=11.90, 3.66 Hz,

4.43 (d, J=11.60 Hz, 1 H), 4.55

H) ,

1
79
1

[

CDI—‘@
zITx

3

5
I
z

| N

=

0. 98- 1.
2 H, 1.18-1.23 (m .32- 1. 3 H, 1.41 (dd, J=9.46, 5.19 Hz, 1
1.46-1.48 (m 5{H), 1.85 (dd, J=7.93, 5.49 Hz, 1
3¢ 2.15 (q, J=8.70 Hz, | H),
.73, , 1 H, 2.89-2.93 (in, 1 H,
) (dd, .60, 3.36 Hz, 1 H), 4.33 (s, |
4. 46-4 m 1 H), 4.54 (dd, J=9.76,
I 9 (in, 1 H, 5.08 (d, J=11.60
81 (in, 1 H, 5.83 (d, J=3.97
.18 (d, J=1.83 Hz, 1 H), 7.24
, 8.08 (d, J=8.85 Hz, | H);
7 796 (MH ). 15 Exanple 66:
..QOYN 0 H O Conpound 66 20
hod as Conpound 64 with the
(-)-Methyl chlorofornmate was used
66 (26.9 ng, 31%yield): *H
41 Hz, Hy, 0.51 (d, J=6.71 Hz,
=7.02 30 Cctober 2006 186 Hz, 2
H) , 1.03 (m 2H), 1.05 (s, 9
H) , -1.41 (m 3 H, 1.60-1.71
L (m .14 Hz, 1 H), 2.10 (q,
61 J=14.04, 7.32 Hz, 1 H),
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00
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M5 (retent
Preparation o ¥
Conpound 66 whas Breq
foll owi ng nodj ficati
as a starting] materi

P

mnﬂ&nﬂ
tions:
orpound
5 J=6.

di
ive
(d,

—

icC

O »n

2 2
] n.?
B8- 0. 98
25-1.2
H, 2.
. 43 (n]

(
]
4

O

1
4.

S

(E; 2%rm

bE
g, J 5

5.22 (
1H,

2.
(
1

=16. 7
d,

13 (dd, J=11.75, 3.51
J=11.90 Hz, 1 H),
J=4.27 Hz, 1 H),

5.78-5.85 (m 2 H),

1 H), 7.23 (d, J=5.80

H)
H)

d,

A owall

(@

T o1
I A ~upp

<ol

9

(d 9, 1 H; LCGM

796 (MH ). Exanple 67: Preparation
bund 67 15 Conpound 67 was prepared
he follow ng nodifications:
bonat efwas used as a starting materi al
% goel d): 'H NVR(CD3OD, 500 MHz) S 0.78
m 6 H, 1.04 (s, 9 H, 1.005-1.09 (m 3
P.51 Hz} 6 H), 1.40 (s, 2 H), 1.42-1.46 (m
n 2 1.78 (q, J=7.63 Hz, | H), 1.84
80 Hzi 1 H, 2.22 (d, J=8.55 Hz, 1 H),
[3.3B, [7.02 Hz, 1 H, 2.91-2.96 25 (m 1
21 Hz,] 1 H), 4.26 (d, J=9.16 Hz, 1 H),
11.29 H

d,

Hzzg 1
, M5
HH
und 64
di cajj
mgo 4]
-0.95
d, J=1;
1.66 (
(d, J=5%
dd31J—
, J=12
187 J=
5.29

QF
=0U. UJ 1

H)2§.U
10 m z

Conp
with

(retentlon ti
of Conpound ¢
by the sane
Modi ficationg.
give 20 Co
(t, J=7.17
H, 1.15 (s,
1 H, 1.48 (
(q, J=7.53
2.27-2.31 (
~H), 3.92 (s,
4.42 (d, 30
5.12 (d, J=1D.07
5.84 (s, |
(s, I H, 7. 25 (d J=5. 80 Hz, 1 FD

7 0.,
t hod
Di-t

| to

z, 1 H, 4.52 (t, J=7.93 Hz, | H),
J917.09 Hz, | H), 5.73-5.80 (m 1 H),
HY, 7.09 (d, J=8.54 Hz, 1 H), 7.18
7.89 (d, J=5.80 Hz, 1 H, 8.08 (d,
J=9.16 Hz, 1 H); LC M5 (retentlon time: 1.82 mn.), MSmz 728 S Exanpl e
68 Preparatlon of Compound 68 \ I iING" (J\N-~~HOOO d cl H_II
"HON- O cl O O Conpound 68 10 Conpound 68 was prepared by the sane
foll owi ng nodifications: Mdifications:
chl orof ormate was used as a starting materi al
37%yield): '"HNW (CD3CD, 500 MHz) 15 8 0.99

N

met hod as Conpound 64 with the
2,2,2-Trichloro-1, 1- di met hyl
to gi ve Conpound 68 (30.5ny,




3.66 Hz, 1 H), 4.18 (s, 1 H), 4.24 (d, J=10.99 Hz, |
5.09 (d, J=10.07 Hz, 1 H), 5.26 (d, J=14.95 Hz, 1 H),
7.07-7.12 (m 2 H), 7.16-7.20 (m 3 H), 7.23 (d, J=5.1

s, H) ,
2 2 H),
H, 7.29 (d,
J=7.02 Hz, 2 H), 7.84 (d, J=5.80 Hz, | H), 8.03 (d, J=9.46 1H );
e

H, 4.5 1
7 m H)

(
5.78-5.8
9 1
Hz, H)

LC-MS (retention tine: 1.84 min.), M5 15 mz 776 (MH). E’j'@%‘t 3006
Preparation of Conpound 73 \ + iINHOOO F3CHW " .kH H O OYN-O
Ol Conpound 73 30 Cctober 2006 192 Compd@nd 73 was prepared by the sane
met hod as Conpound 69 with the following nodifications: 5 Mdifications:
4- (Trifluoronmethyl)phenyl dinethyl carbinol was used as a starting
material to give @npound 73| (22 1 |ny,3245% yi el d): 'H NMR(CD30OD, 500 MHz)
S 0.91 (s, 1 Hy, 0.9741.00 (Jn, J=15.56 H4, 4 H), 1.04 (s, 9 H, 1.07-1.10
2 H, 1.16-1.20{(in, 3 H J30-1.33 (m 1 H), 1.41 (dd, J=9.61, 5.34

—~
-}

, 1

Hz, 1 H), 1.55{(d, J§7.32 Hz, 6 H), 1.8341.87 (m | H), 2.11-2.14 (m |
H, 2.34-2.39 ( —2-571 10 2 A2 (m H, 2.89-2.92 (m J=11.60, 4.27
Hz, | H), 3.92|(sP2 5,133.9 (3, qd HB3 4.02-4.05 (m 1 H), 4.17 (s, 1 H),
4.26 (d, J=11.90 Hz, .53 (t,}f J=8.8% Hz, 1 H), 5.07 (d, J=10.07 Hz,
1 H), 5.24 (d, }J=18.0 H), 5.78-5.88 (in, 2 H, 7.08 (d, J=7.02 Hz,
1 H, 7.19 (s, |2 H, V. J=5.40 Hz, H, 7.45 (dd, J=13.74, 7.63 Hz,
3 H, 7.60 (d, —:1—%—4%: ~—f—§/—e—4=7.63 Hz, 1 H), 7.84 (d, J=5.80
e, 1 H, 15 8{02Xd, A4 1 1) 3% e MB (retention time: 1.92 min.),
MS mz 844 (M). Exahp . Preparationjof Conmpound 74 \ I -N\ " -N 011,
9,11," Q" O NDEAJ|THE H{050 7 INN NN J\ HV 9Y N 2HCbH, N O H V
t-BuN=C-0 NN | - N | Produdt from step 1| - Compound 74 of exanple 55 20

To a sol ution M XpUTel o[ PRYUT krom step 1 of exanple 55 (70.0 ny,
0.108 mmol) apd DI EA (41.8 |ng, 0..323 mmof) in DCM (2 nmL) was added t-
butylisocyanatp (32.0[ 0.323 mml )] After|stirring at it overnight, the
reaction was foncentfrated gnd puriffied by reversed-phase prep-HPLC to give
Conmpound 74 (4R.3 25 g, 55% vyield]: 'H NVR(CD3OD, 500 MHz) 6 0.96-1.00
(in, 1 H 1.04] (sp ng) D1.08-25101(1m 3tH 1.19 (s, 9 H 1.22-1.31 (m 2
H 1.30 (m 1 H) 1.41 (dd, J=9.46, ;30 Octpbber 2006 193 5.49 Hz, | H) 1.87
(dd, J=8.24, 5149 Hz,| 1 H 2.20-2.29 (in, |2 H 2.61 (dd, J=14.04, 6.72 Hz,
1 H 2.92-2.97) (m | jH 3.92 (s, 3|H 4.0B (dd, J=11.60, 3.97 Hz, | H 4.36
(s, 1 H 4.47-4.52 (m 2 H {481 (d,J=3.86 Hz, 1 H 4.88 (d, J=8.85 Hz, 1
H 5.11 (dd, J=10.23, D68{Hz371 H) BHI 28 (dd, J=17.09, 1.53 Hz, 1 H
5.72-5.76 (in, 3855 (s, I H 7.08 dd, J=9.16, 2.44 Hz, | H 7.18
(d, J=2.14 Hz, 1.24 (df1=5.80{Hz, 1 H 7.88 (d, J=6.10 Hz, | H) 8.12
(d, J=9.16 Hz, LC-MS (retent ontlnlg' 1.70 mn.), MSmz 713 (MN.
Exanple 75: Pr Hon—of—Conpount 75 \' ~iN Q Hi O Oc /N,
X' ~NMg INH a®N O 88 m fordfound 75 Conpound 75 was prepared by
t he sanme neth nmpound|74 with the |[follow ng nodifications: 15
Modi fi cati ons: entyl fsocyanpte was| used as a starting material to
gi ve Corrpound .5 ng, }49% : | H NVR(JCD3OD, 500 MHz) S 0.92 (d, J=7.63
) ".93-1&2 mgl H) 1.05 (s, 9 H 1.07-1.10 (m 2 H)
| 2871 Ba In, {1 1.[36-1.55 (in, 8 H) 1.58-1.65 (m 13
2.23 (dd, J=18.01, 8.85 Hz, | H 2.29 (m
3, 7.0p Hz, 4 H 2494 (m 1 H 3.27 (d, J=1.83 Hz, 1
(m I H) 3.92 (s, 3 H 3.95 (d, J=6.41
529 (s, 1 H 4.45 (d, J=11.90 Hz, 1
H 4.81{(d, J=7.02 Hz, 1 H)
q(d, J$17.40 H, 1 H 5
4 Hz, | [H) 7.18 (d,
d
I

EH_I—‘
L IIT

q

O
O I3
(6)]
AQ&) FJS
LPEY-ES

N -

=

[
—~
3
[EEY
L,\j;wz-\ﬂ
WE PP
w
co
<00t
—~
3
N
L=
(o))
<

I,

= o
o og| a i

Q- OH

&
H
e

aawsﬁsH;HE
}_\
[

(ﬂ;" -

=2.
6 194(7.88 (d, J=6.10 Hz,
Hp1 41, UCNp (fetention tine: 1.67
(M/\) .Exa?fple 7 Prepay ati on jof Conpound 76 5\ | iN\ a.
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MVO|{O NYi~ G NNTI- lul L ~~ 2HCIHzNO O H u4, THE
uct frpmstep 1 Conpgound 7;3 of exanple 55 To a sol ution
product fromstep 3 of exanple 55 (70 ng, 0.102 nmmol) and
DIEA (33.0 ng, 0.255 mmmol) in THE (2 nmL) was added N, N -di ssucinimdyl 10
carbonate (39.2 ng, 0.153 mml ). The resulting suspension was irradiated in
a mcrowave to 80 Cfor 15 min. Then it was treated with tert-anyl am ne
(88.9 ng, reversed phase prep-HPLC to give Conpound 76 (51 ng, 69%: 'H
NI\/R(CDSCD, 500 MHz) S 0.76 (t, J=7.48 Hz, 4 H, 0.97 (s, 1 H, 1.04 (s, 9
.13 (s, 6 H, 1.22 15 1.25 (m 2 H), 1.41 (dd, J=9.61, 5.34 Hz, 1 H),
1.53 (dd J=13.89, 7.48 Hz, | H, 1.58-1.62 (m 1 H, 1.87 (dd,
J=7.93,5.49 Hz, 1H) 220(q,J865Hz|H),227 231(m1H) 2. 60

7 L1 - A PN =~ -— NP~ PN NN SN NS 1 1 N "~ N~

NN~OH- Pro

—Z



: 2 22 (d, J=9.77 Hz, 1 H, 2.29-2.35 (m 1 H), 2.59 (dd, J=13.28, 6.87
, 1 H, 2.92- 10 2.96 (m 1 H, 3.92 (s, 3 H, 4.14 (dd, J=11.75, 4.12

, 1 H, 4.38-4.43 (in, | H, 4.51 (dd, J=9.92, 6.87 Hz, 1 H), 5.11 (d,
J=11.90 Hz, 1 H), 5.28 (d. J:770Hz | H), 5.72-5.79 (m | H), 5.84 (s,
1 H, 7.15 (d, J=2.44 Hz, 1 H), 7.17 (d, J=2.75 Hz, i H), 3?}(3&066}20065 80
Hz, IH), 7.87 (d, J=7.87 Hz, 1H), 8.10 (d, J=8.85 Hz, 1H) ); LC
(retention time: 1.43 mn.), MS mz 657 (MH). 15 Exanple 81: Preparatlon
of Conpound 81 30 Cctober 2006 199 \ | 681 0" HA O GSo HHII NN NN
~OH i Compound 81 Conpound 81 was prepared by the sanme nethod as
Compound 76 with the following nodifications: 5 Mdifications:

tert-Cctyl anine wBs YsedPas{a 4tarfime ngterial to give Conpound 81 (16.1
ng, 48%yield)f 'HNVR(CD3OD| 500 MHz) 8 ¢4.88 (s, 9 H), 1.00 (d, J=9.77 Hz,
5H, 1.04 (s,|]9H, (1.17 ($, 3 H} 1.1841.20 (m 1 H, 1.21 (s, 3 H, 1.35
(d, J=2.44 Hz,] | H), [1.40-1j43 (m] I H), |1.57 (d, J=14.95 Hz, 1 H), 1.67
(d, J=14.65 10—+Hz—34H)+—1-85 (dd J=8 09, 5.34 Hz, | H), 2.15 (d, J=8.24
Hz, 1 H), 2.34-2.43 (m | H, 2.0 (dd, {J=13.73, 7.02 Hz, 1 H), 2.89-2.93
(m 1 H, 3.94 (s, 3{H, 4.13 (dd,| J=11]|60, 3.97 Hz, 1 H), 4.38 (s, | H,
4.43 (d, J=1 14.90 Hz} 1 H),]4.50 (jdd, J=9.77, 7.32 Hz, 1 H), 5.07 (d,
J=10.38 Hz, 1iH), 5.24 (d, )=17.09 Hz, 1iH), 5.75-5.81 (m | H), 5.84 (s,
1 H, 7.09 (d47—3~9: 6 AptH— i ——~ 17 (d, J=2.44 Hz, 1 H), 7.23 (d,
15 J=5.80 Hz, |1 . g(d J=5. §0 I5|§ # H, 8.10 (d, J=9.16 Hz, | H) );
LC-M5 (retentjion ti Te 1.92 mn.)j, MS mfz 769 (MN. Exanple 82:

Preparation off Conmpound 82 BO Cctqber 2006 200\ ,N o* HOO0~"'7 N HH

NNS Nu N @ HF Cpnpound; 82 Conpound 82 was prepared by the same net hod

as Conpound 7¢ wdh fheg Tof T @ Ng nggitications: 5 Modifications:

1- (4-fl uorophgnyl) -2}t net hyl} 2- propyl anti he was used as a starting materi al

to give Conpoynd 82 [14.8 ng 42%yield)] 'H QW (CD30D, 500 MHz) 8 0.88

(s, 9H, 1.00 (d, JF9.46 Hz, 6 Hy, 1.04{(s, 9 H, 1.17 (s, 3 H, 1.21 (s,
1

3 H, 1.32-1137 (m!2 H), [1.39-1]43 (m|1 H), 1.57 (d, J=14.65 Hz, 1 H),
1.67 (d, J=14]{96DI0 Hz, C1 H), 41.89-1486 {m 1 H), 2.15 (t, J=9.46 Hz, | H),
2.33-2.43 (m|2 H), p.58-2.[62 1ul, .=14fw, 1.

3

d, J=12.82 Hz,

10 dui, | nj, x52 1S, 3
( 1H),
, 5.76-5.82 (m 1 H),

-s.ic luu, 3.97 Hz, L H, 4.38 (s{ 1 H,{4.4
4.49-4.52 (m|1 FD 5.24 (d, J=16.48 Hz

5.83-5.85 (m 7.09 (dd__1--9 00 2 59 , | H, 7.17 (d, J=2.14 Hz, 1
H, 7.23 (d, JSBSO 5"'2 1 H),4¥.88 (88 JE5.80 Hz, 1 H), 15 8.10 (d, J=9.16
Hz, 1 H ); LYC-I\/S(retentlc time] 1.40 jmn.), M5 nfz 807 (MN- Exanple 83:

n
Preparati on of Conpqund 8330 Cctpber 2006 201\ iN 0,/ HO\/ N HHN
i NS~ NYNCQ d 83 Cbnpound 83 was prepared by the sanme net hod
as Conpound 76—vr§u. the—Fg¢HHowrg—pdi-Hi cations: 5 Mdifications:
Cunyl am ne wals used |as a stla ﬁng meterifal to gi ve Conmpound 83 (64.6 ng,
57%vyield): IHNWVR (¢D30D, %00 MHz) S 0.87-0.91 (m | H), 0.98 (d, J=9.46
Hz, 2 H, 1.01 (s, 9 H, 102 5 (m Yy H, 1.17-1.212 (m 3 H), 1.29 (s, 2
H, 1.40 (dd, J=9.46, 5.19 Hz,
J=8.09, 5.34 [FZ,cTO|T R, 2 1g;¢
2.58 (dd, J=13.58, 1.48 Hz| 14
Il H, 3.93 (4, 3 H} 4.05 (dd, J4H11.60, |3.66 Hz, 1 H), 4.32 (d, J=9.77 Hz
1 H, 4.51 (qd, J=9{92, 7.17 Hz, | H), 3.09 (dd, J=11.59, 1.52 Hz, 1 H),
5. 6.71, §1.22 Hz{ 1 H, 5.74-3.78 (m | H), 582 (s, | H,
7. (d

7

0 H OjConpour

0
Il H), 1|51 (d, J=3.05 Hz, 5 H), 1.85 (dd,
(q—3=8—45 Hz, 1 H), 2.30-2.33 (m | H),
1 2%142.94 (m 1'H). 3.92 (d, J=2.14 He,

27 (dd, J=}

05-7.09 (m| I B, 7. 18 (§, s=2.[43 35, [1H), 7.19 (d, J=7.33 Hz, 1H), 7.22
(d, 15 J=5.80 Hz, 1{H), 7.83 (d, J=7.63|Hz, | H), 7.84 (d, J=5.80 Hz, 1 H);
LCGM5 (retention tyne: 1.¥6 mn.}), Ms gmz 775 (MN. Exanple 84:
Preparation ¢f Compobund 84{\ ( iN-OC'{ N O,, H]f 001, 0 GO S HATU,
DIEA, DC N NIN_2HciM o N~|H V Bqo-NMvel e-OH xN H | O Product of step 5 20

s

of exanpl e 11|Cofboupd &4 3D Gat oher 52006 202 To a solution of the product
of step 5 of |exanplg 11 (7f7.0 ny,| 0.136{mmol), DIEA (70.4 ng, 0.544 mmol)
and HATU (77{5 ng, P.204 nnol) wds addeq¢l Doc-Melle-OH (43.4 ng, 0.177
ol ). Afterfstirriphg at it for 14 hr, the reaction mxture was washed

w th 5% aquet (1 i) The aquebus |ayer was extracted with 5 2x2
nmL. DCM The conbi ned organic | ayer was washed with 5% aqueous citric acid
(2 nm.), brine, dried over MyO4, concentrated and purified by flash col um
chromat ography (Si 2, 97:3 DCM MeCH) to give Conpound 84 (68.4 ng, 69%
yield): 'H NVR(CD30OD, 500 MHz) 8 0.89 (t, J=7.32 Hz, 3 H) 0.94 (dd, J=5.95,
4.43 Hz, 3 H 1.07 (d, J=7,.63 Hz, 3 H 1.13 (s, 5 H 1.16-1.20 (m J=4.88
Hz, 2 H 10 1.23 (s, 3 H 1.28 (m 1 H 1.34-1.38 (m 1 H 1.41-1.47 (m |
H) 1.55-1.60 (m J=7.63 Hz, 1 H 1.87-1.91 (m 1 H) 2 22 2. 26 (m 2 H)

v N NS N N OSSN NS VR a 7 - A A




25 Hz, 1 H 7.87 (s, | H 8.05 (d, J=9.16 Hz, 1 H). 30 COctober 2006 206
Exanpl e 89: Preparation of Conpound 89 "O10PI ~o I -CQ O 0, NGOSO HATU,
DEA, DCM N OS 0 NM -V Product fromsteps Irol\ of exanple 11 Conmpound 89

5 To a solution of the product fromstep 5 of exanple 11 (66.0 ng, 0.123

mmol), DIEA (63.7 ng, 0.492 mml) and HATU (70.0, 0.184 I(%, Q@%ﬁ%e‘j
2S-tert- butoxycarbonyl am no- 3- hydr oxy- 3-net hyl -butyric aci %’
0.147 mmol ). After stirring at rt for 1l4gdw, the reaction m xture was

washed with 5% aqueous 10 NaHCO3 (1 nlL). The aqueous | ayer was extracted
with 2x2 nL DCM The conbined organic | ayer was washed w th 5% aqueous

citric acid (2 mrln T verzvgp4, concentrated and purified by
reversed phase| prep- I—PLCéto glég 1 5?1 93 Hz, 2 H, 1.18 (s, | H, 1.20
(s, 9 H, 1.2441.27 ijn, J=14.60 Hz| 3 H),{1.30 15 (s, 3 H, 1.43-1.48 (m
10 H, 1.59 (s} 1 H, 1.65 (s, 1 Hf, 1.87|(dd, J=8.24, 5.19 Hz, | H), 2.24
(g, J=9.16 Hz,| 1 H), |2.33-2.J36 (m {1 H, P.63 (dd, J=12.97, 6.56 Hz, 1 H),
2.94-2.99 (m L Hp, 3.92D(s,| 3s56), 3.9 (B, 1 H), 4.12 (rid, J=11.60, 3.05
Hz, 1 H, 4.27-4.31}(m ‘1 H), 4.54.(t, JF9.77 Hz, 1 H, 5.12 (dd, J=10.53,
1.37 Hz, 1 H),|5.30 |(d, J=37.09 H&, 1 H)} 5.79-5.83 (m 1 H), 5.85 (s, |
H, 7.11 (dd, P=8.55, 1.83 Kz, 1 20 H, 7,18 (d, J=2.24 Hz, | H), 7.24 (d,
J=5.49 Hz, 1 H—28§ (m 1H., 810 (d. {J=8.85 Hz, 1 H) ); LCM -
(retention tine: B.637 €n.),  mlz 16 [ MVHO. Exanple 91: Preparation of
Conpound 91 3( Cctobgr 2006| 207 \jI iN [0, HO OONS HNWN XOUN
OO0 Hj) HO/ | Conmpoynd 91 Conpoung 91 was prepared by the sane nethod as
Compound 89 wijth the| foll oM ng nogli ficatfions: 5 Mdifications:
Boc- L- Thr - OH was—used—as—a—$tarti-ng-—nmterfial to give Conpound 91 (80.5 ny,
66% yi el d): ' 1 N PO 500 M) [S B 03 (dd, J28. 24, 2 14 He, 2 H).
1.08-1.18 (m 4 H .20 (d) J=6.1D Hz, 3 H, 1.29 (s, 9 H), 1.32 (dd,
J=9.61, 5.04|Hz, , 1.45 (d, JE4.27 Hz, 1 H), 1.84 (dd, J=7.63, 5.19
Hz, 1 H, 2.18 (q, 19 J=8.8p Hz, | , 2.]42-2.48 (m | H, 2.64 (dd,
J=14.04, 7.63 Az T H T 2785"2:589 mest H, 3.92 (s, 3 H, 4.1-4.14 (m 2
H. 4.30 (d, ]=4.88 Hz, 1 H), #. 38 (d"1=21.60 Hz, | H), 4.60 (t, J=8.55
Hz, I H, 5.04 (dd, J=10.22] 1.68 ;| H),'5.80-5.84 (m 2 H, 7.11 (d,
J=9.16 Hz, | H), 7.1Y (d, JF1.83 1 , 7.23 (d, J=5.80 Hz, 1 H), 7.87
(d, J=5.80 Hz, 1 H| 8.10 [d, J=8i 85 Hz,f | H; LCGM (retention tine:
1.560 stun.), IM5op 153 70p (M— )| gampl e 92: Preparation of Conpound 92
MO\ I \ / ilN O/1,|NNS [\~ HLLTT11ti | oyN/' 0 O O O Conpound 92
30 Cct ober 20#)6 208{ Conpoupd 92 s prepared by the same nethod as
Compound 89 wijth the| foll oW ng ificatjions: 5 Mdifications:
Boc-L-Thr(Me){OH wasjused as a starting faterial to give Conpound 92 (47.1
ng, 69%yield]: CH NVR(BD30D, @00 |[WHal Si0.95 (d, J=4.27 Hz, 2 H),
1.11-1.16 (m}{3 H), {.18 (d, J=6.10 Hz, , 1.32 (s, 9 H, 1.38 (dd,
J=9.31, 5.04 L—lz 1 , 1.45 (s, | {H, 1.85 (dd, J=7.78, 5.04 Hz, 1 H), 2.13
(d, J=9.15 H, | 2. 46-2.51 (m 1 HJ} 2.63 (dd, J=14.19, 7.78 Hz, 1 H),
2.81-2.91 (m 101 -3 73 (Im | H}, 3.92 (s, 4 H), 4.14 (d, J=12.21
Hz, 1 H), 4.3b (B, JF5. @0 Hz,621 H), 62. 42 (d, J=11.29 Hz, | H), 4.60 (t,
J=8.70 Hz, 1 {H), 5. (d, J=10.68 jHz, 1 |H), 5.24 (dd, J=16.79,0.92 Hz, 1
Hy, 5.81-5.85(m 2 H, 7.1 (dd, {J=9.16{0.92 Hz, 1 H), 7.17 (s, 1 H),
7.24 (d, J=5.B0 Hz, @ H), 7.88 (d,] J=5.8)p Hz, 1 H, 8.11 (d, J=8.55 Hz, 1
H); LC M5 (repenttot t%fB."e: 16804 n)—Ms mz 716 (MN. 15 Exanpl e 93:
Preparation o C%rrpclund 93| M%) [0f3 HooO HH O:~rQu Il N'* 0O
Compound 93 20 Conpgund 93 |was prgpared py the sane nethod as Conpound 89
with the follow ng inodifiqgations) Mdif|cations: Boc-L-Thr(tBu)-OH was
used as a starting naterial] to giye Conpound 93 (52.7 ng, 53%yield): 1H
NVR( CD30OD, 500—Nkiz)— 18— 169 (d%lu 25—3=8—P4, 2.44 Hz, 2 H), 1.201.24.(m 3
H, 1.28 (s, |9 I?é J.45D(s, 9'H), 11. b (pd, 30 Cctober 2006 209 J=7.93,
5.19 Hz, | H)|, 2.25|(q, J=8§.34 Hzj | H),{232-2.36 (m 1 H, 2.59 (dd,
J=12.82, 6.4 Hz, | |H), 2.95-3.00{(m 1 H), 3.71 (s, 2 H, 3.92 (s, 3 H,
3.93-3.99 (m| 1 H),| 4.10 (d; J=7{02 Hz,}] 1 H), 4.15 (d, J=11.90 Hz, 1 H),
4.22 (dd, j=6.10, 2. 44 Hz;,  Z H,” 420 (d, J=11.60 Hz, 1 H), 4.54 (dd,
J=10.01, 6.71 Hz, 1 H), 5.13 (d, J=10.38 5 Hz, 1 H), 5.31 (d, J=17.09 Hz, |
H, 5.76-5.83 (m 1 H, 5.87 (s, 1 H, 6.06 (d, J=9.46 Hz, 1 H), 6.36 (d,
J=7.02 Hz, | H), 7.11 (d, J=8.85 Hz, 1 H), 7.18 (s, 1 H, 7.24 (d, J=5.49
Hz, 1 H, 7.8 (m | H, 808 (d, J=9.16 Hz, 1 H. Exanple 94. Preparation
of Conmpound 94 10 MO Z / /NO//" OL NNN C-~"' \r HO ow Conpound 94

Conmpound 94 was prepared by the same method as Conpound 89 with the
fol l ow ng nodi fications:

15 Modi fi c_ati ons:




30 Cctober 2006 212 Step 1 (2S, 3S)-2- Am no- 3- et hoxybut anoi ¢ aci d

hydr ochl ori de was used as a starting nmateri al
Boc- (2S, 3S) - 2- Am no- 3- et hoxybut anoi ¢ acid; LC MS
5 Step 2 The product fromstep 1 was then

mn.),

Hz, |

H)

1.17 (d, J=6.10 Hz, 6 H),
J=7.48, 5.34 Hz,

J=13.73, 6.80
(m | H,
H)
Hz
J
(

1 H,
=9. 80 Hz,
d, J=5.49 Hz,

LC M5 (retentl
Preparation of

ONVMO O/ N
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or exanple 11
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in st
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step 5 of exa
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3.9
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2.89-2.93 (m 1 H),
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romstep 5 of exan’@log)‘égllbe(r?Ggévt3 o
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82 (t, J-9.85 Hz, 1 H), 5.88 (t,
7.18 (d, J=2.14 Hz, 1 H), 7.24
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t he sane nethod as step 1 of

Exanpl e 55 w
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500 M
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t
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(s 3 H 4.07
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.70-5.79 (m
.17 (dd, J=¢
.36 Hz, | H)
.07 (d, 5 J
.28 (MH). B

O WNO A S

1=9. 16
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3

D
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1=3
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£12. 05
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3.81 H
er 20064
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’%

6

7.91

o/I HOOI/I
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1. 221(d]

- V5 (r¢

ons: 20 Modifications: Conpound 84
Conmpound 99 (60.3 ng, 98%yield):
Hz, 3 H 1.10-113 (m 5 H)

9 Hz, 1 1.61-1.68 (m 1 H 1.92
g, J=8.55 Hz, 1 H 2.34
94-2.97 (m | H). 3.93

3 (d, J=6.10 Hz, 1 H
d, J=12.21 Hz, H)
J=17.09 Hz, H)
6
5.

(
2.
1

(
t, J=3.66 Hz,
Ft, 1 H 7.28 (dd =5. 80,
.03 (d, J=8.85 Hz, 0.6 H)
time: 1.33 mn.), MSmz

Compound 100 MeO| leeO/ iN/ iN
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d, |

( 0.6 H)
J

(
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15 nL). The
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D
D

n pCM
esul ti
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(
n

n
a

a
e
d
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d drid
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a whi
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ngl3l.l rat

1.28-1.33 (n
5.49 Hz, 1 H
J=13.12, 7.0
3.94 (s, 3 H

2

IbH),
2. 28
Hz, 1

3.

(d, J=11.60

Hz .

6-

1.81 (d
(g, J

H, 2
4. 00

8
(

L 1)

1 (s,
m 1

4.5

(d,

d74 J=P. 4y
¥8. 65 H

1 H,
5.70-5.77 (m
7.24 (s, 1 H)
Hz, | H);

- 9"r N DI

1 H,
7.32

(s, 1

5.14 (dd, J=10.53, 1.37 Hz,
5.94 (t,
H, .
LC-MS (retention tine: 1.213 m
Cct ober 2006 215 Exanple 101: Preparatio
N p OSO DSC, THF, MWJ H
2HCI -H ~ - O 2N||| OOtBuNHt XNYN",

7.

J=3.6

H)
HZ1
91 (d

“\

.49 Hz,
2.93-2.98 (m 1 H),

6 (dd,
|_|Z1

J

O O O ox"

~

N5 N N)- NBocNNl,a OH 7N
Compound 100 10 To a solution of
(3 nL) was added TFA (3 niL).

altt.1 AL then
1IN HCI

1Z 1111-j
th a solution of in Et20 (10
en to give the product as a
(527.1 g, 91%yield): 'H

1.21 (d, J=6.71 Hz, 4 H),
1 H, 1.91 (dd, J=8.24,
2.34-2.37 (m | H), 2.68 (dd, 20
3.45 (s, 3 H,
J=11.90, 3.66 Hz, | H), 4.27
1 H, 4.69 (dd, J=10.07,7.02 Hz,
5.32 (d, J=17.09 Hz, | H),

H, 7.19 (d, J=9.16 Hz, | H),
5.80 Hz, 1 H, 8.09 (d, 25 J=9.16
n.)

n o

1

, MSnlz 616 (M-f ). 30

f Conpound 101 MeO ~ ~ MeO ~ 9
O~-0O4NHS H Vthen HHNH

I Cbnpound 100 1

D Y .Y . Y. . ~ A AP~ 1N



m.) with NaH (60%in oil, 46.4 ng, 1.16 nmmol) for 15 mn at it After
stirring at it 15 mn, thee reaction was quenched wth saturated aqueous
anmoni um chloride (1 nL) and extracted with EtOAc (5 nlL). The organic

| ayer was then passed through a 10 celite hydromatrix col umm, concentrated
and purified by reversed phase prep-HPLC to give Conpound

45% : rH NVR(CD3OD, 500 MHz) 8 1.03-1.09 (m 3 H), 1.16 (36%%&?(%69@9
H, 1.201.25 (m 1 H, 1.25-1.30 (m J=1Q342, 5.34 Hz, 1 H), 1.40-1.45 (m
J=10. 83, 3.81 Hz, H, 1.46 (dd, J=9.61, 5.34 Hz, 1 H, 1.58-1.63 (m 3

| :
H, 1.70-1.75 (m 2 H), 1.86 (dd, J=7.63, 5.49 Hz, 1 H), 2.22-2.26 15 (m 1
H, 2.34-2.39(mpT i-“),?. B 47§4 mzd—H), 2.94-2.98 (m 1 H), 3.67 (dd,
J=7.78, 6.56 Hz, 1 : 92| (s, 3 H), 4.143 (dd, J=10.83, 4.12 Hz, | H),
4.37-4.42 (m | 1 HE 4.56 (d{l. ,7=910.07, [7.32 Hz. | H), 4.71-4.76 (m 1 H),
5.12 (d,.1=10469 Hz, | H), 5 31 (d,} J=16:79 Hz, 1 H, 580 (m i H, 5.85
(s, i r|), 7.43 (d, 3J=i0.68{Hz, | |H), 7.119 (d, J=1.83 Hz, 1 H), 7.25 (d,
J=6.10 Hz, 1 ), /.89 (b JE5.80 Hz, % H)} 8.09 (d, 20 J=9.16 Hz, 1 H),;
LC-MS (retentijon tinmg: 1.69F mn.);, MS miz 728 (MH ). Exanple 105:
Preparation off Compodnd 105jiNI /] /N Qf.{.0O00 d/, OO ~SFA D.1 N
I " -YNN N 7W0 NCIN2N' (~ ON Y. oN|, ONT Conmpound 100 Conmpound 105
25 To a solutilon mixfure ofl Conpound 100 (80 0 ng, 0.116 mol ) and DIEA
(31.5 ng, 0.244Dbmo§) ih DCMTR2 nlL) Mas jadded di -tert-anyl dicarbonate

sol vent was noved @nd progduct wgds purilfied by reversed phase prep-HPLC

(57.1ngy, 30 C{ftober 006 209 0.232 mmol )]. After stirring at rt for 14 h,
r
to give Conpound 105}(62.5 jmg, 74% y| eI dl: 'H NWR(CD3OD, 500 MHz) 6 0.79

(t, J=7.48 Hz}—3_H), 1rm1 08 (-m 1.17 (d, J=6.10 Hz, 3 H),
1.19-1.23 (s, {3 B, L. 28 (s 373H) 17§9 1.43 (m 1 H), 1.46 (dd, 5 J=9.61,
5.34 Hz, 1 H) 1.60-L 65 (nj | 1.86 (dd, J=7.93, 5.49 Hz, 1 H), 2.22

(q, J=8.85 Hr, 1 H)| 2.35-p. 40 (rn 1 H, 2.61 (dd, J=14.04, 7.15 Hz, 1 H),

2.94-3.00 (m| | H,|3.64-400 (m{ 1 H, |3.92 (s, 4 H, 4.14 (dd, J=11.90,
3.05 Hz, | H)4=35+dr—=3=7—93+a—t-H 4.40 (d, J=11.90 Hz, 1 H), 4.55
(dd, J=9.31, V.78 Hz! 1™W),15.71 (d, ““3=10.68 Hz, 1 H), 5.30 (d, J=16.79
Hz, | H), 5.76-5.83 [m | H), 5.84 (s, 1{H, 7.12 10 (d, J=9.16 Hz, | H),

- (
7.18 (s, 1 H} 7.25 [d, J=H.80 Hz,t 1 H), }7.86-7.90 (m 1 H, 8.09 (d,
J-9.16 Hz, | H); LCGM (retientionjtime: 1.740 mn.), MS mz 730 (VHO .
Exanpl e 106: Preparafi og of| Cagpoundgg0o|{MeO iN O/i, 9,1r' 0 O HN NS
t=3C p 15 | Conpound 106 CQonpound 106 wgs prepared by the sanme nethod as
Compound 105 with the folljow ng odifications: 20 Mdifications: Carbonic
acid pyridin-p-yl esfer 2,4, 2-triffluoro-1.1-di nethyl-ethyl ester was used
as a starting|materipl to dive Conpound 106 (58.1 ngy, 65%yield): Il
NVR(.CD3CD, 509 Miz) S 1C04-]1. @8 (mn 31H) 1.17 (d, J=6.10 Hz, 3 H),
1.19.1.23 (m | H,]11.23-4.27 (mi 1 H),{1.28 (s, 3 H, 1.46 (dd, J=9.46,
5.19 Hz, 2 Hj 1.49 s, 2 {H), 1.86 (dd, |{J=8.09, 5.34 Hz, | H), 2.21 (q,

1
J=8.85 It, 1 H, 2.36-2.40|(m | §), 25 2.62 (dd, J=13.74, 7.32 Hz, 1 H),
2.93-2.98 (m LL_H) 65-3470 (m 11 H) . $.92 (s, 3 30 October 2006 220 H),
4.12 (dd, J=1J1.9D, 3 66CHz,| | 88), |4382(d] J=8.24 Hz, | H), 4.42 (d, J=11.90

Hz, 1 H), 4.b7 (dd,| J=10. 07
5.30 (d, J=16|79 Hz

7.32 Hz, 1|H), 5.11 (d, J=10.38 Hz, | H),
.78-5.83 (m 1 H), 5.84 (s, 1 H, 7.12 (dd,

. | 5
J=9.00, 2.29 Hz, 1 H), 7.19 (d, §=2.14 Wz, 1 H, 7.25 (d, J=5.80 Hz, 1 H),
7.89 (d, J=6.10Hz 11 H)-—8 09 (d-J=8-8bp 5 Hz, 1 H); LC—I\/B(retention :
time: 1.770 M n.®, Ne ¥z 770%8MH|) . 8Exafpl e 107: Preparation of Compound
107 eNeN \ P"" O HufL OO O0,, OJD HATU, DI EA DCMfx5Zv ~7 N2HCI . HH

V BxAli o- Thr-OH Product //// O frem sCEpB of Exanple Conpound 107 of
Exanpl e 25 10 To a gqolution of the produgt fromstep 3 of Exanple 25 (100.0
mg, 0.116 mopPrAF—Mt62—3HVe—y¥9 ~ uuuUl J alit, aatti v k7c.v fl%
V.l. uunvLJ atuw [uw II()-TH?"-CH (g%.S ng, 0.177 mmol ). After stirring at
rt for 3 hr, the redgction i xturel was washed w th 5% aqueous NaHCO3 (I
mL). The aqueous | ayer was|extracfed 15 with 2x2 nL DCM The conbi ned
organi c | ayer| was wgshed with 5% pqueousjcitric acid (1 nmL), brine, dried
over My04, concentrated and purffied by reversed phase prep-HPLC to give
Conpound 107 (62.5 nmg, 52%vyield): IHNVR(CD30D, 500 MHz) 50.8-1.02 (m 1
H, 1.04-1.08 (m 2 H, 1.23-1.27 (m 12 H), 1.42 (dd, J=9.46, 5.19 Hz, 1
H, 1.86 (t, J=6.26 Hz, 1 H), 2.23-2.27 (m 1 H), 2.46-2.50 (m | H), 2.76
20 (dd, J=14.04, 6.71 Hz, 1 H), 2.95-2.99 (m | H), 3.94-3.98 (m 1 H),
4.28 (d, J=7.32 Hz, 2 H, 4.52 (d, J=12.51 Hz, | H), 4.63 (t, J=9.00 Hz, |
Hy, 5.12°(d, J=10.07 Hz, | H), 5.31 (d, J=16.79 Hz, 1 H), 5.77-5.83 (m 1
H, 6.09 (s, 1 H, 7.36-7-41 (m | H), 7.47 (t, J=7.17 Hz, 3 H), 7.52 (d,




10 J=8.24 Hz,
7.40 (t,
H, 7.93 (d, J

that phenyl

step 2. 20 Step 2: Mdifications:
used, 89.0 ng product

mz 704 (MN _

226 O\N E H
prepared by fol
chi orof or mat e

Modi fi cati ons:
product obtain
Exanpl e 123: P

2 H,
J=7.63 Hz, |
=5.80 Hz, |

7.07 (d,
H)

\ gl ~-

7.
H)

J=8. 24 Hz,

68 (t,

J=7.63 Hz,
8.17 (d, J=8.24 Hz, |
121: Preparation of Compound 121 15 ON OH OO NH N M

121 Conmpound 121 was prepared by foll ow ng Schene |
chl orof ormate was used in place of p-tolyl
30 ng (0.19 nmol) phenyl
obt ai ned as a yel |63 gl assy solid (50%yield):
25 Exanpl e 122: Preparation of Conpound 122 30 Cct ober 2006
N~~H O O O N\ H'0~

7.30 (d, J=6.10 Hz, 1 H),

1 H, 7.79 (d, J 8 24 Hz, 1
H; M5 ink 718 Exanple
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of Exa gept
chloro?orna ein
chl or of or mat e
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chloroformate in step 2. Step
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70.2 ng produ

(CD30D) 5 1.06f 1°10

J=9. 46, 5.49
Hz, 1 H, 2.3

2.94-2.98 (m {1 H),

LE’UL

, 1 Hy,
(ddd,

1,

31 1
(dd
10.30,
3 H,

4.42 (d, J=11.
J=10. 68 Hz,
H, 6.80 (d,
Hz, | H, 7.69
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1H), 5.3
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1 H
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ssy solid (65.4%vyield): "H NWR
qH, 1.24-1.28 (m 2 H), 1.44 (dd,
5.49 Hz, | H), 2.24 (q, J=8.85
Hz, | H), 2.62-2.66 (in, | H,
dd, J=11.60, 10 3.66 Hz, 1 H),
).07,7.32 Hz, 1 H), 5.13 (d,
H, 5.72-5.80 (m | H), 5.87 (s, |
=5.80 Hz, 1 H) 42 (t, J=7.48
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prm ¢ acid 2- nmet hoxyet hyl ester
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J=13.58, 7.17
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0 HP,
1 H
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Hz, 1 H), 5.25 (d, J=17.09 Hz, |
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"HN
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30 Cctober 20
J=10.07 Hz, 1
J=11.29 Hz, |
J=17.40 Hz, |

H, 7.53 (m U
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H)
H)
H)

) 2.96

09-4.11
54- 4. 5§
73-5.8pD
71 (t

4,
4

5
H).

mosl H

(m |
(m |
(m 1
J=6.

1 _Hz,

112 (d,
188 (s,

2: Modifications: 29 ng (0.19 mmol)
oduct obtained as a yell ow gl assy
83 (s, 9 H, 1.05 (d, J=2.44 Hz, 9
H, 1.43-1.46 (m 1 H), 1.87-1.90
(m 1 H, 2.61-2.65 (m 1 H, 2.92
(d, J=10.07 Hz, I H), 3.56 (d,

.33 (d, J=9.16 Hz, 1 FD, 4.43 (d,
J=10.07 Hz, 1 H), 5.30 (d,

1 H, 7.33 (d, J=5.49 Hz, 1

7.97 (d, J=5.80 Ft

L~~~ ON

follow ng Schene 1 of Exanple 120 except that 2-
was used in place of

Modi fi cati ons:

1H,
I

p-tolyl

24 mg (0.19 mmol ) 2-fl uoroet hyl
pr oduct obtalned as a yeIIOM/gIassy SO|Id (59 896y|eld)

N~

8.19 (d, J=7. 63 Hz,
Exanpl e 126: Preparation of Conpound 126 O-N F--\-o HO O
\~J\H O i

H, 7.81 (d, J=7.93 Hz, 1 5 H),
1 H; MSink 698 (M)

_NkN O -j O

Compound 126 10 Conpound 126 was prepared by

fl uoroethyl chloroformte

chloroformate in step 2. Step 2: 15

~N— oA

chl orof ormat e used, 58.9 ny
1H NVR (CD30D) 8



(50 mL) and trifluoroacetic acid (50 nL) was stirred for 3 h at
5 concentrated in vacuo to a viscous residue,

m xture was

it. The
and was t hen

di ssolved in 1,2 dichl oroethane and again concentrated in vacuo to give the

desired bis-uifluoroacetic
The nmateri al

(quantitative).
purification.
0.146 mmol ),

stirred for 24

t en- but yl
mmol ) and N-net hyl nor pholine (59 ng,
The reaction mxture was washed with pH = 4 buffer

h at r

acetic

t.

0.5

acid salt product as an off-white glassy solid
was used directly in the nex
10 Step 2: A mxture of the product fromste
acid (22 mpe 0.19 mol ),

go%&%ég'zbb@m

HATU (72 ng, 0. 19

8 mml) in 1, 2-dichl oroet hane was

solution (3 X
1, 2-di chl or oet
concentrated i
purified by r
(Conmpound 130)

B—TS)
han% (3

N vacuoj

cverse
as a

gleNmI: e
nﬁ?. The org
phase grepara
sl ightlly yell

The ¢rude pf

€

oduct

back 15 extracted with

ni ¢ phlases were conbi ned and

s then dissolved in MeCH and

ive HHLC to give the title conpound
bw gl asjsy solid (43.4 ny,

43. 5% yi el d):

"H NMR ( CD30OD)
1.07-1.10 (m
(m | H, 1.99
H, 2.59-2.64
J=11.60 Hz, |

6@ﬁ2
H)

U

(d,p J31. 93
22-1.28 (m
1.83 Hf, 2 H
), 2.93-2.97
1-4.55)(m |

A
D H),
2. 20-

H)

)

m 1H,
4. g7

5.11-5.14 (m
(d, J=1.83 Hz,
7.69-7.72 (m
I H, 8.17 (d,
of Conpound 1

. 24

5.29 (4, 9%17
7.32 (dd, J=
.81 (d] 25 J=
Hz, 1{H); MS

4099z,

B. 24 HZ
mz 6

t oher. 20068 2

RA4A.\. O

b. 80, 2.

Compound 131

net hoxyaceti c
Step 2: Modifi
product obt ai

arddl by 1001 of

s used|in pl

aslig

17 my (0.219 mmol)
1t|y yeIIow gl

A80 sg

e of t

(CD30D) 61. 05-
3.66 Hz, | H),
?c f- icry') A

3.69 (dd, J=14.

1H,

{66 Hz,

11
It

ddd’ n

I, H), 291 2.

d, J=1

1
-.J. LHJ.

1I'i?zo? ct

N>

6
1
9

3

7
3.

=

)

3.62 Hz,
4. 64

H, 5.73
5.65, 3.20 F

H, 7.9
Exanpl

=951,
m | H
, (.54
(m 1

Prepar ftion @

o — 00—
o (6]
I S e

S
3

g

NHOODO
by foll ow ng

used in place
20 mg (0.19 mj

[«

U

a yel |l ow gl asgy

bcheme ]

O @ NH

of ten-

V D\
of Ex
but yl
hoxypr
(51.1

I 103/ 1

anpl e 1
hcetic

% vyi el

¢onpd
30 excd
acid irn

bpi oni d acid ysed, 50.0 ng product

d): 1H

1.07-1.G

1 H),
i

9 H,
.83 Hz,

w/—\

2304 2
1H),
64 (in

(m 2
4. .68

.51
.38 Hz, 1
7.33 (do
7.81 (d|
C 1

=195 44

1
H. 7.

(M) 1

30 Cct ober 20
Conmpound 133
(S)-1, 4- benzot
acetic acid i
(S)-1, 4-benzo

)
A
)

pas pre

i oxane-
5 st ¢
i oxane

ﬂgﬁlc

xylic
ep 2:

| J=6.10,1. 83 Hz,

Cld u

xylicl|a

slightly yell
- . ?2Gn,

H)
m
d

1H,

1H),
6. 80- 6. 89
5-7.58 (m

e~ A= o~ oA

(
(
(
7.

m
5¢

n T-
1.45-1.49 (m 1 H),
2.59-2.65 (m 1 H),
J=11.90 Hz,

W as

n'l!n

1H

5.28- 5.32 (m

3
7

(in,

1H)),

~

orTa (4975

c 1noi,,.

4.35-4.39 (
| H),

H)
68-7.72 (m

7.03 15 7!

_ in 1l nAl
1.86-1.90 (m 1 H),
2.90-2.94 (m 1 H),

m H)

5.75-5.83 (m 1 H),

07 (m

I H,

7 80

1.06 (d, J=2.14 Hz, 9 H),
1.43-1.46 (m | H, 1.87-1.90
2.26 (m | H, 2.27-2.33 (m |
4.12-4.14 (m 1 H, 4.42 (d,
(dd, J=9.31, 1.98 Hz, 1 H),
1 H, 5.72-5.80 (m | H, 5.89
14 Hz, 1 H), 7.52-7.55 (m | H),
, 1 H, 7.96 (dd, J=5.80, 1.83 Hz,
82 (MH ). Exanple 131: Preparation
~N-NHNO 0 W ~fl Conpound 131
henme 1 of Exanple 130 except that
en-butyl acetic acid in step 2. 5
met hoxyacetic acid used, 49.9 ng
assy solid (52.0 %yield): '"H NW
(m 2 H, 1.45 (ddd, J=9.31, 5. 34,
Rl A7 IM17 11-1 117 1- 1M 1lo 1)
| H, 3.34 (d, J=3.66 Hz, 3 H,
.86 (m 1 H), 4.15 (dt, J=11.67,
4.55 (ddd, J=10.30, 6.94, 3.20
, 5.11-5.14 (m 1 H), 5.28-5.32
3.36 Hz, | H), 7.33 (dd, 15
, 7.69-7.73 (m 1 H), 7.80-7.82
J=8.39, 2.59 Hz, 1 H; M5 mz 656
und 132 30 Cctober 2006 235 0 \N
und 132 Conpound 132 was prepared
pt that nethoxypropionic acid was
step 2. 5 Step 2: Modifications:
obt ai ned as
NVR (CD30D) S 1.06 (d, J=1.83 Hz,
H, 1.44 (ddd, J=9.38, 5.26, 10
27 (m 1 H), 2.29-2.33 (m 2 H,
2.92-2.97 (m 1 H), 3.25 (d,
2-4.16 (m 1 H, 4.37 (d, J=11.60
J=9.16, 1.83 Hz, | H), 5.12 (d,
H, 5.72- 5.80 (m 1 H), 5.89 (s,
4-7.58 (m 1 H), 15 7.69-7.73 (m
1H, 8.18 (d,
e 133: Preparation of Conpound 133

H O OO OON, ~LHO Conmpound 133
theme |

of Exanple 130 except that

s used in place of ten-butyl

ations: 35 ng (0.19 nmol)

ed, 54.0 ng product obtained as a

d: IHNW + . nrnn_nll f n o? la
~[ ., 1rri ~<1.31(m 1

2.21-2.25 (m 1 H), 2.28-2.34

4.12-4.17 (m 2 H, 4.32

5.11-5.14

I

4.55-4.61 (m 3 H),
5.90 (d, J=3.66 Hz,

| H),
7.96-7.98 (m

FD, 7.32-7.34 (m

.82 (m 1H),



O Step 1 10 O H O O BOGAsp ( OBzl
H'OVW p NN~z O HO Product of Exanple 11, Step 5 Conpound

oO\'\ O~

N-OH-NHNO 2 HC

~~~ S HATO NwWM DCM

137 Step 1: 5 A mxture of the product from Exanple 11, Step 5 (100 ng,

0.172mmol ),
ng, 0.180 mmol
ng, 0.859 mol

)
)

and concentrated in vacuo.

slightly of f-w

0.95-1.01 (m
5.19 Hz, 1 H),

2.32-2.37 15 (

6.10 Hz,
8.39 Hz,
H), 4.52-4.56

H, 5.14 (s,
J
7

1H,
| H),

=9.16 Hz, |

.31-7.33 (m
7.88 (d, J=6.
Cct ober 2006

-NH~-NNO O\

¢

v

by foll ow ng
tert-butoxyca
N-tx-tert-

acid 4- nethyl

solid (74.6 %

1.20-1.29 (m
J=8.85 Hz,
H, 3.69 (s,
4.49-4.56 (m
(d, J=17.09

but
10 Mbdificatidg

1 |
2 H,

N ct-ten-but oxycarbonyl
HATU (84.9 ng,
in DCM (3.0 nL) was stirred at
m xture was washed with pH =4 buffer solution (3 x 3 nQ.),
wer e back-extracted with DCM (3 nL)..
The crude product
and purified by reverse phase preparative HPLC to give

0.223 mmol ),

10

-L-aspartic acid 4-benzyl

ester (59.5

b 0GR 280t on
ion

and the washes

B32 -organi ¢ phases were conbi ned

was then dissolved in MeOH

Conmpound 137 as a

and N—nethyl
rt for

g H),

m |
2 89

hi tp gl

1.86 (
|_|)

asgy S¢
1. 16 (s
dd, J=]

l17(2
9 H),
.93, 5
(dd, J
1=12 67

5. Q0710
1.22-
19 Hz,
—13. 73,
8.09,

18. 8% yi el d):
29 (m 2 H),
2.26 (q,

1H NVR (CD3OD) S
1. 44 (dd, J=9. 46,
J=8.85 Hz, 1 H),
2.66 (dd, J=16. 48,
3.05 (dd, J=16. 63,

3.

3.82
(m

108, ol4-

, 3o,

parati

D Conpo
37 exc

4097
J=8. 24,
9 Hz,

7, 1 H)

(d, J=1 1.90 Hz,
5.12-5.14 (m |
(m 2 H, 7.12 (d,
1 20 H),

: I : 7.41 (s, 1 H,
, I H,; MSmz 806 (M#4). 30
pn of Conpound 138 Ol ~ 0N O
ind 138 5 Conpound 138 was prepared
ppt that N

(

boqyi-
oxycar
ns: 45

ester

yi el d):

DO

u

- agpar

nyl -

5 ng (

sed,
"H

cifct

i ¢ aci

mol ) N
pr odu

3

D) S

4
Y2l

hyl ester was used in place of

] 4-benzyl ester in step 1. Step 1:
tert-but oxycarbonyl -L -aspartic

ct obtained as an off-white gl assy
1.07-1.09 (m 2 H, 1.17 (s, 9 H,

I8,
.3

3

2
)
3 H)

p

1_H)

3-
9
A

1.41-17.

2.38
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72-4.
5. 74

1H,

n__1 H)i

1529,
2.p8-2.64 (m 2 H,

4.15 (

1.84-1.86 (m 1 H), 2.26 (q,
2.92-3.02 (m 2
id, 15 J=11.44,2.29 Hz, 1 H),

5.13 (d, J=10.38 Hz, | H), 5.32
5.87 (s, 1 H), 7.12 (d, J=9.16

Hz, | H, 7.1
Hz, 114), 8.
Preparation o
~NO1l1 OO
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H); M5

except
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Conmpound 139 was prepared by
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foll owi ng Sch
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1. Modificati
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gl assy solid
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4

nt-butyl ester was used in place of
id 4-benzyl ester in step 1. Step
|-t ert - but oxycar bonyl - L-aspartic
oduct obtained as an off-white
(CD3OD) 8 1.08-1.10 (m 2 H, 1.17
1.82 (dd, J=7.78, 5.34 Hz, 1
(m 1 H, 251 (dd, J=16.33, 7.17
H, 2.89 (dd, J=16.48, 7.63 Hz, |
.15 (dd, J=11.60, 3.05 Hz,

30 H),

0-
2 15 (d, J
85, 1.53
8 (d, J=5.
Exanpl e 140:
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5.3
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7.8
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=17. 40

Hz, i

Pr epar

At i on O

76-
J=

0

H)

s

2.14
, J=9,

F Conpcund 140 20 30 Cctober 2006 244 0"

5.13 (dd, J=10.38, 1.53 Hz,
(m | H, 5.87 (s, 1 H, 7.1
Hz, 1 H), 7.25 (d, J=5.80 Hz,
16 Hz, 1 H; MS nz 772 (MY.

OO ~--NHN
On N Step 1 (
Conmpound 138
di ssolved in

D N1 H

HN O
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a m xt

(0.137 nL, O.

N

D OH(
hd 140
ir e of
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5 Conpd
THE (1
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tBp

nd 13

m),

ter_ 3 h,

t he

THFyY;

pund 140 Schene 1 O~ of | ~

\0OoOOoOVvVC-~00 -\111 HO V 0 HO
B (50A ng, 0.0685 nmol) was

VeOH (1 L), and 1. OM aqueous NaCH

reaction mxture was neutralized by

the addition of 1. OM aqueous HCl
then pH =

was concentrated in vacuo,

m.) were added and the m xture was shaken.
t he aqueous | ayer was further extracted with DCM (2 X
phases were conbi ned, dried over anhydrous MySO4,

(0.137

4

0.137 mml ). The crude m xture
buffer solution (3 m-) and DCM (3
The 10 | ayers were separated and
m.). The organic
filtered and

concentrated in vacuo to give 48.0 ng (97.9% vyield) of Conpound 140 as an

of f

NS A

mhlte glassy SO|Id

~es 7

"H NMR (CDBCD) 6 1.04-1.07 (m 2 H),

- ~

1.17 (s, 9

”~ A o~ A a -~ 4 - — w—



O ONH NO O Conpound 143

Schene |
tert - but oxycar
but oxycar bonyl
Modi fi cati ons:

N-tert-but oxycar bonyl

bonyl

-L-aspartic acid 4-benzyl

e

46.2 ng (0.180 nmol)

as a white powder (73.8 %yield):

2.29 Hz, 4 H),

1.19-1.26 (m 4 H),

- L-cycl ohexyl gl yci ne

.15 Conpound 143 was prepared by foll ow ng
of Exanple 137 except that N
-L-cycl ohexyl gl ycine was used in place of N-(f-tert-

ster in step 1. 20 Step 1:

ct?ber 2006
uc

used, 93.9 ny pPg obt'ai ned

"H NMR 44£D30D) 8 1.04-1.08 (dd, J=7.78,

1.25 (

S, 30 Cctober 2006 249 1.41

9SH,

(dd, J=9.46, 5.19 Hz, 1 H), 1.63-1.82 (n1 7 H, 1.88 (dd, J=7.93, 5.49 Hz,
1H, 222 (qf 37 f 26"°‘E§ 3y (m 1 H), 2.59 (dd, J=13.58,
6.87 Hz, | H),]|2.91- H) , 2 {s, 3 H, 4.05 (dd, J=11.75, 3.20
Hz, 1 H), 4.09(d, HY, 4.47)(d, J=11.90 Hz, 1 H), 4.53 (dd,
J=10.22, 7.17 Hz, | . J#10.38 Hz, 5 1 H), 5. 29 (d, J=16.79 Hz, 1
H, 5.79 (ddd,|J=16.8p,9.92,19.54 H, 1 H] 5.84 (s, 1 H), 7.10 (d, J=8.85
Hz, 1 H), 7.17](dp J={. i2H) | 7234 {d, J:5 80 Hz, I H), 7.88 (d,
J=6.10 Hz, 1 H, 8.09 (d 8.85 Ht, 1 H| M5 740 (N+Nv. Exanpl e 144:
Preparatlon of §{ Conpoupd 1444{ 10 O |O =~ P N HN \' ~~-NHNNI O H 000
O~ fl Conpounpd 144 npournid 144 was prepared by foll ow ng Schene 1 of
Exanpl e 141 ex el 15 scale was|increased and that glycine nethyl
ester hydrochl priBe was ﬂsecilﬂ&nfcdzﬁf L-val i ne nethyl ester
hydrochl oride yn stepf 2. Stgp 1: dificafions: 100 ng (0.146 nmmol) of the
product of Exanple 55, Stepil; 62.2 ng 2P (0.219 mmol) NN -di succini m dyl
carbonate, 47.0 ng (0. 364 myol) N, N diisppropyl ethyl am ne used. Step 2: 30
Cct ober 2006 Hicatilons—183—nmg(4.46 nmmol ) gl ycine nethyl ester
hydr ochl ori de, 188 ny (Q.4E nﬁ@l) NMzaiisopropylethylanine used, 56.3 ny
product obtained as 4 white| powdef (52.9| %vyield): 'H NVR (CD3CD) 8
1.01-1.04 (m 2 H, 2.05 (sjy 9 H,{1.17- p.21 (m 2 H, 1.40 (dd, J=9.46,
5.49 Hz, | 1.85 (dd J—".78, 5(34 Hz,| | , 2.18 5 (q, J=8.55 Hz, 1 H),
2.33 (ddd J=1s—89 — 27 ti—"2. 61 (dd, J=13.73, 7.32 Hz, 1 H),
2.89-2.94 (m 1??, :«*6?(5 3°H) , 3188 3l 77 (m 2 H, 3.92 (s, 3 H, 4.10
(dd, J=11.75, {3.81 Hg, 4.40-4. 42 ( 2 H, 4.53 (dd, J==9.92, 7.17
Hz, 1 H, 5.0 (d, J-lO 38 Hz, 1 H, (d, J=17.09 Hz, 1 H), 5.77 (ddd,
J=17.09, 10-22,19.00 Hg, 1 H}, 5.83|(s, 1 FD, 7.13 (dd, J=8.85,2.44 Hz, 1
H, 7.17 (s, ¥ Hg¢ 7423 gd,{J=H5180] 433y 10 1 H), 7.87 (d, J=5.80 Hz, 1 H),
8.09 (d, J=8.85 Hz, 1 H); mz 729 (MTf ). Exanple 145: Preparation of
Compound 145 |O OJ|ON FIN--N}I N\t (Ti SOOOOHOv Conpound
145 15 Conpourjd 145 Was prepared by foll om ng Scheme 1 of Exanple 141
except that tHe scalle was ncreased and |t hat L-al ani ne nmethyl ester
hydr ochl ori de j\wa€>used iB1 pl ace2 uayallne met hyl ester hydrochloride in
step 2. 20 Stgp 1: Mydificafions: ng (0. 146 mmol ) of the product of
Exampl e 55, Stlep 1; 62.2 ng| (0.21 nnDI) NN - di succi ni m dyl carbonate,
47.0 ng (0.364 mmol ) |N, N- dii sopropyl et hyl am ne used. 30 Cctober 2006 251
Step 2: Mdifilcatiaond: 203 g (1 mrol ){ L-al ani ne nmet hyl ester
hydrochl ori de,| 188 BL. 46 ndBl) hﬂBbllsopropylethylanine used, 64.3 ny
product obtained as white; 5 po er (59.3 %yield): '"HNWR (CD30D) 8
0.97-1.02 (m |2 H, $1.05 (s| 9 H,{1.19 (d, J=7.02 Hz, 3 H, 1.18-1.22 (m
2 H, 1.41 (dd, J=9. 46 5 19 Hz, 1 FD, 1.96 (dd, J=8.09, 5.34 Hz, 1 H,
2.19 (q, J=8. 85Hz 32{ddd—J=13.81, 9.84, 4.43 Hz, | H), 2.61
(dd, J=13.73, |7.6> H}, PH) 2393 |(dbf J=12.82, 8-09,4.73 Hz, 1 H), 3.65
(s, 3 H, 3.93 (s, 3 FD .99 (q, P=7.22 , 1 H, 4.08 (dd, J=11.75, 3.81
Ft, 1 H, 10 4.38 (s 1 FD 4.42 (id, J=11.60 Hz, | H, 4. 53 (dd, J=10.07,
.32 Hz, 1 HJ 5.09 JE10.38,§ 1.53 Kz, 1 H), 5.27 (dd, J=17.09, 1.22
Hz 1 H), 5.7Ftdgd—I=t7o R ES46 H, | H), 5.82 (s, 1 H), 7.13
( d J=9.16, 2.44 Hz 1t¥b 7.1% (|d, " J=2.444 Hz, 1 H), 7.24 (d, J=5.80 Hz,
1 FD, 7.87 (dj J=5.8p L H, 8.410 (d, |J=9.16 Hz, | H); M5 nilz 743
(MH). 15 Exappl e 14b: Pre rationq of Congpound 146 O OO TN NFI N ..~~
OO0 O HO Compéund 14p 20 npound {147 wa$ prepared by foll owng Schenme 1 of
Exanpl e 141 except that the scale was Tncreased and that L-ten-I|eucine

nmet hyl ester

NN

L-t en-1 euci ne

- di succi ni m dyl
di i sopropyl et hyl am ne used. 5 Step 2: Modifications:

met hyl

car bonat e,

ester

hydr ochl ori de was used in
hydrochloride in step 2. 30 Cctober 2006 252 Step 1: Mdifications:
(0.146 mmol) of the product of Exanple 55, Step 1; 62.2 ngy
47.0 ng (0.364 mmol) N, N

hydr oc

p

hl ori de,

| ace of L-valine methyl ester
100 ny
(0.219 nmol)

265 nmg (1.46 mmol)
188 ngy (1.46 nmol)

NN-dllsoproperthyIanlne used, 68.3 ny product obtained as a white powder

P~ N~




Hz, 11-1),

8.10 (d, J=9.16 Hz, |
Exanpl e 150: Preparation of Conpound 150 Ol1~

H, M5 nmz 726 30 Cctober 2006 256

OON~-NH~-HOO OO0OO

NHO,  Compound 150 5 Conpound 150 was prepared by follow ng Schene 1 of
scal e was increased and that L-valine benzyl

Exanpl e 141 except that the

ester hydrochloride was used in place of

hydrochloride in step 2. 10 Modifications:
(0.219 mml) N, N -

product of Exanple 55, Step 1; 62.2 ny

car bonat e,
Nbdifications

mg (1.46 mol,

a white
AN AR

nmet hyl ester

hydr ochl ori de |i

product of Ex3g
carbonate, 47.
Modi fi cati ons:

188 ny (1.46
as a 15 white
0.83-0.84 (m

Conpo
Exanpl e 141 ex

5-pl ace of L-valine nethyl

.N 10 di}i sopropyl et hyl am ne used.
L-i sol guci ne net hyl

L-valine methyl @gt®dtober 2006
100 ng (0.146 mmol ) of the

dlsu00|n|n1dyl

0 my (0.364 mml) N, N- dlléﬁﬁropylethylanlne used. Step 2: 15
356 nmg (1.46 nnDI) L-val i ne benzyl
vl ami ne used, 41.0 ng product obtained as

ester hydrochl oride, 188

Exanpl e 151: Preparation
O 0) O'N HNC ~N-~H- ~~(N X~
creased and that L-isoleucine

_ ester

100 ng (0. 146 mmol ) of the
- di succi ni m dyl
Step 2:
ester hydrochl ori de,

ations:
0.219 mmol) N, N

7S

.9 yielq):
.90-0

Jpllgyyi et lllj/%'_'a
95 (m

|
m 2{H, 1.32-1.42 (m 2 H),

i ne used, 75.5 ng product obtained
MR (CD30D) S 0.78-0.80 (m 3 H),
1.01-1.03 (m 2 H, 1.06 (d,

J=3.05 Hz, 9 H -1.21 1.68-1.72 (m 1
H, 1.84-1.87 2.14-2.204(m | H), 2.30-2.36 (m | H), 2.57-2.62
(m 1 H, 2.9 inc 1 H 13866 {3 J=2.75 Hz, 3 H), 3.92 (d, J=2.75
Hz, 3 H), 4.0f m 2 , 4.39-4.42 (m 2 H, 4.50-4.53 (in, I H, 20
5.07-5.10 (m . 23-5.28 (m jI H), %.73-5.79 (in, I H), 5.81-5.83 (m
I H, 7.10- 7. 1 H, 7.17 (4§, J=2.44 Hz, | H), 7.22-7.24 (in, | H),
.85-7.87 (m 210 (dd, J=9.16, 2175 Hz, | H; Msnliz 785 (MN. 30
Cbtober 2006 1ane 214Pr gpar#X i on of Conpound 152 O C O N Hi|
NHN- OOHO ind 152 5 Conpound 1%2 was prepared by foll ow ng Schene
| of Exanple ] bpt that the |scale ywas increased and that L-valine
cerr-butyl est ochl orfide wa$ used {n place of L-valine nethyl ester
hydr ochl ori de b 2. 10 Mydifications: 100 ng (0.146 nmmol) of the
product of Ex 5, @tep 11416212 Hd (0.219 mmol) N, N -di succi ni mi dyl
carbonate, 47 D. 364 ol ) N{N- dii gopropyl et hyl am ne used. Step 2: 15
Modi ficati ons ) (1.44 nmmol ) jL-val i pe ten-butyl ester hydrochl ori de,
188 ng (1.46 NN- di i Jopr opyl et hyl am ne used, 93.5 ng product obtai ned
as a white p ’78.3 Syttt 814 (M-'). Exanple 153:
Preparation o und~ 153 g@ 3D é@? bpr 2006 259 O 0O ON I I HN ~-NH
N)N HONO O H O "if Cofrpound [L53 Conpound 153 was prepared by
foll owi ng Sch Exanrle 141| except}that the scale was increased and
that (S)-(+)- y-2-priopyl anmf ne wasj used in place of 5 L-valine
met hyl ester OTHUE T SUEP J435tEP 1: Modifications: 100 ng (0. 146
mmol ) of the of Exanpl e 5p, étep 1, 62.2 mg (0.219 nmol)
N, N - di succin carbonate, 47,0 ng (P.364 mol) N, N 10
di i sopropyl et ne usedf Step|2: Modjfications: 130 ng (1.46 mol)
(S)-(+)-1-net propyl 4m ne, {188 ng { (1.46 nmmol)
N, N-di i sopropy! ephyllamme {Qisgdsa 50. 3440 Jpor oduct obtained as a white 15

powder (47.3 ): "H NWR (CO30D) S0.96 (d, J=7.02 Hz, 3 H), 0.99-1.01
(m 2H, !'.0 9 , 1{15-1.288 (m 2 H), 1.39 (dd, J=9.61, 5.34 Hz, 1
H, 1.84 (dd, . 9 5.19 Hz, Il H), 1.193 (s, 3 H, 2.15 (q, J=9.05 Hz,

H, 2.37 (dd . 9/84, 4|58 Hz, | H), 2.61 (dd, J=14.04, 7.32 Hz, 1
H), 2.90 (ddd C8.[6,143.88 1#%, || H, 3.19-3.28 (m 2 H), 3.64-3.67
(m I H, 3.9 , 4112 (dd, J=11./60, 20 3.97 Hz, 1 H), 4.40 (s, 1
H, 4.44 (d, , I{H, 4.|53 (dd,| J=9.77, 7.32 Hz, 1 H), 5.07 (dd,
J=10.22,1.68 5.24 (dd, }J=17.24, 1.37 Hz, 1 H), 5.76-5.81 (m |
H), 5. 83 (s, U (dd—J=9416 2 44 Hz, 1 H), 7.17 (d, J=2.44 Hz, |
H, 7.23 (d, 30 October 2006 260 J=5. 80 Hz, 1 H), 7.87 (d, J=5.80 Hz, 1
H, 8.10 (d, J=9.16 Hz, 1 H; MSnz 729 (M). Exanple 154: Preparation of

Compound 154 5 O O O N O=~.nl

-N N of

O NHNO~ \ 1 0O0HOTM /Z

Conmpound154 Conpound 154 was prepared by follow ng Scheme 1 of Exanple 141
except that the JV61V waa 1111.1 Y(L,YY 4(iUal,ul It "Il
a..-,ulllly al
L-val i ne net hyl

vIw

113 v, v, .,

-hydrochloride in step 2.

11)1
a,vl.l,. ,. u/ uuw 10 in place of
Step 1: Modifications: 100




NOTEA : CH2CI2 O+ OC\I=~[\O TFA NH/_O O H Exanple 180d Exanpl e 180e

HHOF NWO/ M FO O-(\
H N O HATU, Hunig's Base in CH2Cl 2 at Room Tenp. O NJ--0 5 Exanple 180

98%

Conmpound 180 to 183 were prepared by the general
These individual reactions were described gy

exception of the first alkylation step for
potassiumterr-butoxide in THE (as 10 supm4ded by Al drich Chem cals)
of fered a nore convehi ent work up procedure:
washed away wth water once the al kyl ation

depicted above.
el sewhere. Wth

t he

I Oit

H5 X17 0 Jdi,

H H Exanpl e 180f 52 -

synt hetic scheme as

doigaons
in DVF
nost of the DMF sol vent was

was conplete. 30 October 2006

264 FF NFO
BOCNH- P3(L-ten-
qui nol i n- 4- 0xo0)
mat eri al was oj
[method A]: 3.

HB ,
Budy) -
- S- prol
t ai ned

35 (777

NI

as a
). H

P2[ (4R}- (2-tr
i ne]-P1(1R 25

i.M6l

ite fo
MR (40

fluor
Vi nyl

VHz

4Acca)-CCNHBCQ-Cyciopropane:
am i n 1% vyi el d.

OH N O O Thus Conpound 180:

met hyl

the 5
LCOOMS R -min (MNa')
CD3OD) S ppm1.05 (m 13 H 1.21

(s, 9 H 1.42 (
2.2 (m | H
4.09 (dd, J=11.
J=12. 23 Hz,
H 5.58 (s, |

d.
1 H) 5.10

dd,DJ
33 (r
49, 2.4

E7’)

=9.18 5

n | H
9 Hz,
(dd, J

[aa) |

2044z,
2.64 (
L H) 4
=10. 39,

1 HY§7 1.
21 (s,

1. 59 HZ

L\ 7 240l (

od, J=13.94, 6.60 Hz,

86 (dd, J=8.07, 5.38 Hz, 1 H)
I H

| H) 2.93 (m
|

1H 4.52 (m 1 H 4.56 (d,
H 7.61 (t, J=770 Hz, | H 7.83

(t. 1=7.34 Hz.
Exanpl e 181: Pr
HNO Qi NIi
BOCNH- P3( L-t ent
proline]-P1(IR,
obtained as a
3.60 (843). IH
1.22 (m 2 H)
1H 221 (q, |

1ﬁ§ﬁﬁll

1.42 5
=8. 97

1 8.

eparatﬂon of

O N ¢
-Budy

07Qd

DH N
-P2[ (4

) 7 36
J48856
Compoun
O 0 1@
@ (2,8

IS 1
HB48 |
181
30 Cct
- bi st df

10 1 H 5.27 (d, J=16.87 Hz,
H 8.26 (d. J=8.56 Hz. i 0).
1I5F FFF NF F \'1/ 00OS

ober 2006 265
| uor omret hyl qui nol i n-4-o0x0)-S-

white ft
NVR (

400 MHz

iz,

| cda
oamin

dd, J=

11

\II_I\..

oyile
CDSCE

2. 33

D. 29, §.

3&?“
) S ppf
38 Hz,

(m |

Hopr opane:
LOMS R-mn (M\a") [nmethod A]:

H 2.93 (m | |
J=10.52, 6.85 |
5.27 (d, J=17.
(t, J=7.83 Hz,

|

) 4 07
iz,

1 H
2 Hz,

1H 8

L H) 5.

(dgs J

4.58

18 (d,
on_ of

=115879,
d, J=1
60 (s,
J=7. 34
Conpour

2

&

[

1. Hz
I 5]
1

d 2

Exanpl e 182: P

NNOVH HNO

BOCNH- P3( L-t en:
qui nolin- 4-ox
materi al was

[ met hod A]: 3.

epar.at
RI- -
Bud y)

D D 15
t P2[ (4R
Dl | nej -
H as a
B)

' H

151
-(2-tg
P1( 1R, 2
white f
NVR (Ad

&
5N

fluoro
S Viny
oamin
Q0 M4z

(m 11 H 1.42
2.21 (q, J=8.6
2.93 (m 1 H
J=10.52, 6.85
Hz, | H) 5.27
H 7.63 (t,
H). 30 Cctober
FF \1 / OS
BOCNH- P3(L-t ent

J=B.

D

j=9D05

 P2[ (4F

2.3

o, J=11

P66 Exgnpl e 1§

NHO

5134
3 20 (1
98, 2.
(d, J=1

11.14.)

v 12 H 1.86 (dd, J=8.07, 5.38 Hz,
n 1 H

69 Hz,

EEO/

'I'I\;S“

I

2.23 Hp

the material was

n1.05 (m 11 H 1.16 (s, 9 H)

1 H 1.86 (dd, J=8.07, 5.38 Hz,
H 2.65 (dd, J=13.94, 6.85 Hz, 1
Hz, 1 H 4.17 (s, | H 4.52 (dd,
H 5.10 (d, J=10.27 Hz, 1 H)
(m | H 7.46 (s, | H 7.69
8.50 (d, J=8.31 Hz, 1 H). 10
FOFF 6-NF F OO HS H

thyl, 8-trifluoronethoxy
Acca) - CONHSO2- Cycl opr opane:
9% vyield. LOMS R -min (IMNa)
CD3OD) S ppm1.05 (m 11 H 1.21
1 H)
2.64 (dd, J=13.94, 6.60 Hz, | H)
| H) 4.18 (s, | H 4.51 (dd,

H 5.10 (dd, 1=10.52, 1.22
H 5.72 (m 1 H 7.44 (s,

t he

7. Y8 (¢

NOH
) - (2-t 1

Ty

3: Pre
o 11
i fluor

mat erial was o
[ met hod A]: 3.
(m 11 H 1.41
2.20 (q, J=8.

quinolin-4-oxo%

ot

9. 41,

fet=
as a
1H

H 2.3

white f
NVR (40
5.50 |
2 (m |

FLkﬁR 7S

Hz,

1537
oamin

0 MHz,

h8
par
D
brret hyl ,

1

1 I

Hz, 1 H 8.24 (d, J=8.56 Hz, 1
ation of Conmpound 183 C1 F N
5

8-chioro

Acca) - CONHSO2- Cycl opr opane:

64% vyield. LOMS R -min (IMNa)
CD3OD) S ppm 1.04 (m 11 H 1.21

t he

10

2.92 (m | H

J=10. 52. 6. 85 Hz.

Hz,

(s,
Hz,

i ri) 5.26
i H 7.52
1H. 15

d, §=14.
) 4.56
17.12 i
8. 07 Hz
184: (A

05 2
(d. J=
-iz, i
1 1 H)

ner al

|

Slyskiz,
1.98

i) 5.5
7.93 (

tripeptide (Conpound 184) and P2* General

184 (Conpound 184) 20 The preparation of the tripeptide conponent,
am de coupling using HATU as the coupling

184 was achi eve
agent. It

d by a

seque

i s understood that
enpl oyed for the follow ng schene. 30 Cctober
HOOTPA (/'N-~l~,-

nti al

1.86 (dd, J=8.07, 5.62 Hz, | H)
2.63 (dd, J=13.82,6.72 Hz, |

1H 4.19 (s, 1 H 4.50 (dd.
. 1 H 5.10 (dd. J=10.27. 1.47
(s, i if) 5.72 (m | if) 7.4i
J=7.58 Hz, 1 H) 8.19 (d, J=8.56

br ocedure for alkylation with the

Schene - Preparation of Exanple

Exanpl e

many standard coupling agents coul d be

OH+ NS ON S~

11 H Hunig's N~ O

2006 267 HO- - HO 141, O RATA
~0O~- 0 base O-0 O

H d Exanple 180a Exanple 180c H OH Exanple 184a HO OYN» OHO 11 HO O

C'n, HOOOII

ON HH O H Exanple 1801 Oj1 OTi

HATU. HBnig's base 0 O




especially wth those | ess reactive el ectrophiles.
omtted if the electrophiles are sufficiently reactive towards
in 2 nL dry DMF. The inorganic salt was only sparingly
The m xture was chilled to -78 C
under -nitrogen.

ti mes, be

ani oni ¢ al kyl ati on)
soluble in DV at

C to 15 overni

to change into} a

saturated NH4
into ethyl ac
w th deionize
gave a crude
The desired pr
separation par
and 4 mmn fl
al kyl ati on of

aht

at

roomt

room 10 tenperature.
(dry-icel/ acetone bath) with stirring

m xture was added a THE sol ution of potassiumtert-
as supplied by Aldrich, 5.5 equivalents) and the col or of
fromcolorless to pale yellow sh or greerfiddh
a period dependent upon the 4chloroquinoline reactivity (a few his.
The inorganic salt was al so found

nperature).

Thi s reagent can, at

bu;rgxit gigst%@%ér:%l%gsed
m xt ure changed
-78 C for

at -78

It was stirred at

ate

od

fi
aque

wat er

[
amet er g
ow r at 4
1-hal o

e enu
us

(1

(typ

i soqu

sol
0 m X
(10 ni
/as (Fsol

) tog

|

3).

|
).

uti on
X 2)..

atid8
i¢ally:
ve the
ol i ne

ion at{the e
2 nrl)]
gani c
Evapg

P& ps
3. OX50r
anal yt
series

d. It was quenched with a half
Organic materials were extracted
| ayers were conbi ned, back washed
ration of the organic fraction
product 20 as determ ned by LCl MS.
rative HPLC using standard

m Xterra colum @mn gradi ent
ically pure desired product. The

was carried out in exactly the

sanme way. 25
FF F N\ N uO
al kyl ation prd
BOCNH- P3( L-t e
qui nol i n- 4- 0x(

X ATt
o
cedure

-Bu@y
) - S- pr

185
H
as de

€
, C

Dl 1 nej

-P2[ (4

P

H
S

NED |
Cri bed
R) - (7-t
5 P1(I

ICJSkDF%M | owi ng the general
in Exa
rifluog
R, 2S Vi

Conpound 185 30 COctober 2006 270
tripeptide

l e 184,
onet hyl
nyl Acca) - CONHSO2- Cycl opr opane was

obt ai ned as a
(752). "H NMR
2 H 1.43 (dd
(g, J=8.80 Hz
1 H 4.10 (m

(400

whig e

oa |
iz,
1, 5. 26
D 42 (

M

CD

61 (m

n
30D)

OYEa Y

5

H)
2.

elfhy
ppm 1.

p. 12 (d

1.8
75 (

/MB Rt-nin (M3') [nethod B]: 2.32
D2 (s, 9 H 1.06 (m 11 H 1.22 (m
8 (dd, J=8.19, 5.50 Hz, 1 H) 2.23
id, J=14.06,6.48 Hz, | H 2.93 (m
H, J=10.39, 10 1.59 Hz, 1 H) 5.29

(d, J=17.12
T=R. RO H7 |
Hz. | . Ex
HNtO~ /d\
procedure as
BOCNH- P3(L-te
271 oxo0)-S-pr
product was

[ method B]: 2

5 P2
s_ 1
86: Pr

N O
d in

(
1

€

- 59

71881

(d.

ion of G
bl | owm ng t he gener al
p 184

_pQ[

d as a
52). '

(4

H NVR (

ri8buo
Acca)
oamin
100 MHz

- CONHSQZ- Cycl opr opane:

d, J=6.36 Hz, 1 H 7.96 (d_

1=R. 56 T47- | H) 9.14 (d. J=6.36
pnpound 186 FFF' N \ I / OOS
tripeptide al kyl ation

qui nolin-4 30 Cct ober 2006
t he desired
LCOMS R -min (VMH)

9 H 1.05

r onet hy

50% yi el d.
, CD3AD) S ppm 1.02 (s,

(m 2 H 1.1
(dd, J=8.07,
(dd, J=14. 06,
4.15 (s, 1 H

5.11 (dd, J=1o.

1
L.

9
He, 1
Hz, |
ddd, J
171 He,

H)

A4

5.72 (m 1 H)
J=7.09 Hz, 1}
Preparation (¢
6- tert-butyl
and 6-al kyl i

soqui n

01
5 (d,
inolin
nol i ne
i nes

87 <5z
A D
& inter
P2* bui | di ng
ised in

the fq

prepared via
of optically
Tsuchi ya, Y.
bel ow. The

N-oxi de inte

a Pone
active
Yano,

roduct
nedi at

anzz Fr
8, 8-di
H Tsue
wer e
as

D

ES

19688 S
substit
Het er
convert
descri k

ed
ed

Ut
uted 1,
ocycl e$
D t he
bwher e.

i nt
el s¢

OV a R\ W
reacti on con
(b) first st
step: titan

b R .
di ti ons
Pp:
um t et

et

R/
(a) r

h chlo

|

in benzene 3

Nt ah
J N0

CHO8H=1
ef | ux i

r of or

€,

t
r achl orji de iglghloro

r Onnﬁ 272 l.soqu

| ~pdde
n benz

tr

1142 (dd, J=8.68,5.50 Hz,
8.80 Hz, |
) 4.08

.69 (t,
) 8.88 (d, J=5.62 Hz, |

/' N CR\ \ dROC
Ene,

1 H 1. 87
H 2.36 (m 1 H 2.69
(dd, J=11.98, 2.93 Hz, 1 H)
4.60 (d, J=12.47 Hz, 1 H)
1 H 558 (s, 1H)
1 H 8.22 (d,
H). 10
6-F, 6-Ethyl, 6-isopropyl
In general, the 6-fluoro
15 experinments were
s ( Typical procedure: Preparation
1-biisoquinoline, K Hrao, R
42(1) 1996, 415-422) as outlined
1-chloro derivatives via
20 General Synthetic Schene
25 Reagents and
azeotropic renoval of water;
met hyl phosphite in THE, second
orm (t) MCPBA in CH2Cl 2; (d) POC13

I H)
J=15.90 Hz,
J=7.95 Hz,
s for and
bl ocks.

| | owi ng

yield F 20 43 Et 76 65

of Compound 187 O \

i-Pr

14 18
iNOS HNO O1I"CNOr \' H NON NO OS5

t-

noline, Yield 1-Chloride, conbined
Bu 47 55 Exanple 187: Preparation

BOCNH P3(L-tert-Bu@y)-P2[ (4R)-(6-fluoro isoquinolin-|-o0xo0)-S-proline] t

1(1A, LJ v utyt tut,a/-L.vitraovz-t.yciupt, upauc.
a white foamin 12%yield. LOMS RR-mn (MNa') [rmethod C

a. ,

"H NVR (4001viHz, CD3CD) S ppm1.05 (m 13 H)
10 2.22 (m 2 H 2.61 (dd, J=13.69, 6.60 Hz, 1 H 2.93 (m 1

AN~

~

A

waa vvantw. .
3.81 (724).
9H 1.42 (m 1 H

WC ui at cua

1.22 (s,

. Y A



The 6-fl uoro-1-chl oroi soqui noline was subjected to an aromatic nucl eophilic
di spl acenent with sodi um i sopropoxi de and potassiumtert-butoxide in DVF to
give the corresponding 6- isopropoxyl (54%: 'H NVR (400 MHz,
CHLOROFORMd) 8 ppm 1.43 (d, 5J=6.1 1 Hz, 6 H 4.76 (m J=6.11 Hz, |

7.08 (d, J=2.45 Hz, 1 H 7.29 (dd, J=9.29, 2.45 Hz. 1 H ap. 62
Hz, | H 8.18 (d, J=5.87 Hz, | H 8.24 (d, J=9.29 Hz, 1 I—Dgogt%é}ggerzboé
6-ten-butoxyl -1-chloro isoquinolines (55%42 'H NMR (400 MHz, CHLOROFORM d)
S ppm1.48 (s, 9 H 7.31 (m 2 H 7.47 (d, J=5.62 Hz, 1 H) 8.18 (d, J=5.62
Hz, I H 8.21 (d, J=9.78 Hz, 1 H) as the mmjor product respectively. These
10 6-al koxyl -} chbor g i soquilnoistne$ wepe pl kyl ated with the tripeptide as
described in |Exanpl g 184 tq give the desjred products shown bel ow. Exanple
192: Preparatifon of Qonpounq 192 i \ I\ I , OO N3 H Qi. HNH H
NO 15 B H P3(L-[t en- Bu y) - P2} (4R) - (-1 sopr opoxy

i soquinolin-l-loxo)-Snrolingl- PlL(fIR 2S W nyl Acca)- CONHSO2- Cycl opr opane:
the material Was bt 4i néd ag al9wh{tdSoamin 59%vyield. LOUMS R -nin (M)
[method C]: 3.187 (743). 'H NVR 20 {400 Mgz, CD3CD) S ppm 0.99 (s, 11 H)
1.06 (m 2 H j1.21 (4, 9 H |1.37 (¢, J=5.87 Hz, 6 H 1.42 (m | H) 1.86

(dd, J=8.07, 4.38 HzJ 1 H 2.25 (] 2 H P.61 (dd, J=13.69, 6.85 Hz, |
292 (m 1 H l4—04—(de—3=11-86—-3l30 |1 H 421 (br. s, 1H 4.49 (m 2
H 4.78 (h, J45.87 1, PH) |5 %8 (hd19=10.39, 1.35 Hz, | H 5.28 (d.
J=16.87 Hz, 1|H) 5.738 (m 1|H 5.7b (d, J=11.25 Hz, | H) 7.07 (dd, J=9.05,
1.96 Hz, 25 1|H 7.18 (d, J£2.20 Hz, | H) 7.26 (d, J=6.11 Hz, 1 H) 7.85 (d,
3=6.11 Hz, 1 H) 8.10] (d. JF9.05 Hz. 1 H|. 30 Cctober 2006 277. Exanple

L

193: Prepar at iforrpf—pormrounyt—193 193" 0OS HN®J NO ONO 5
BOCNH- P3(L-ten-BuG y}-P (4?)-?§-tent - byt oxy

i soqui nolin-14oxo)-Siproling]- PL(J R 2S Yinyl Acca)- CONHSO2- Cycl opr opane:
the material Wwas obtgined ap a white fogmin 39%vyield. LCOMS R -mn (MN
[method C]: 399 (75p). 1H NVR (400 MHz,} CD30OD) S ppm 1.03 (br s, 13 H)
1.19 (s, 9 H 1.2 (m T 5086 (ddes 1IQ J=7.83, 5.62 Hz, 1 H 2.24 (m 2
H 2.60 (dd, J=13.69; 6.85 Hz, 1 H) 2.93'(m 1 H 4.04 (dd, J=11.49, 2.93
Hz, 1 H 4.23|(s, | H 4.49 (m 2|H 5. 1 (d, J=11.25 Hz, 1 H) 5.27 (d,
J=16.87 Hz, I'|H 5.7B (m 13 H 5.81 (s, 1 H 7.13 (dd, J=8.80,1.47 Hz, 1
H 7.25 (d, J£5.87 Hr, 1 H){7.33 (ld.J=2420 Hz, 1 H 7.87 (d, J=6.11 Hz, 1
H 8.10 (d, J=9D05 Hz, D1 H). 185 Rrep2x ati on of phthal azi ne P2*
derivatives: In gene h 1-cHl or ophfhal azi ne and

1, 4-di chl or opht hal az} ne undergo allkyl ati gn snoothly to give the desired
products. However, t rciallly availfabl e 1. 20 chl or opht hal azi ne and

1, 4-di chl or opht-hal-az oftenicontaninated with sone hydrol yzed
materials. A prePtre i 190 PQCL¥6 ol | owed by al kyl ation inmmediately
afterward furpished jhore cdnsistent results. General Synthetic Schene 30
Cct ober 2006 {278 Clf / ~ NOHG{\ | iNNO % H Na\ ~Nb OHN HO iN
iNN OHA HO NQO R [NNHit ONN QNCOGNO HNOO~NDO
React i on Condpt+aRrsH{a) FCD”’;.“. be——p) Ai kyiauou witil LI Ipcptiuc; (O
sixiiv 5 der|vativegs o im'd;%ole (}:?7= CH), triazole (R = N) Exanple 194:
Preparati on Cpnpound 194 rg 0 0 HHS NjccNQi. H ~N/~i~ OV HNO
VO A- 10

BOCNH P3(L-t ep- Bud y)-P2[(£R)-(ph5 hal azi pe-1-o0x0)-S-proline]-Pl (IR 2S Vinyl
8
¥ R,

Acca) - CONHSC2F Cyprofropane] tigg 1T was obtained as a white foamin
41% 30 Cct obey 2006 ] 279 yilel d. L€l -mn (MNa') [nmethod B]: 2.07 (707).
"H NMR (400 MHz, CD3oD) 8|ppm 1.3 (m P H 1.06 (m 4 H 1.14 (s, 9 H
1.20 (m 1 H|1.43 ((m t H} 1.87 (dd, JF8.07, 5.62 Hz, 1 H) 2.24 (q,
J=8.80 Hz, 1 H 2.3§ (m 1|H 2.7¢ (dd, P=14.18, 7.09 Hz, 1 H 2.92 (m 1
H 4.11 (m 2 ADp4 82 (@ 1| Mok [T fegd,} J=10-27,1.71 Hz, 1 H 5 5.29 (dd,
J=17.12, 1.22 Hz, 1{H 5.72 (m 1JH) 5.96 (s, | H 8.26 (m 2 H 8.46 (m 2
H 9.84 (s, I M Exanple éf‘S: Preparation of Conmpound 195 C NO 1ti O

iNHS N~/.| N I|JH N 10 ,| BOCNHP3(L-tert-Budy)-P2[(4R)-(4-chloro
pht hal azi ne-1-0x0)-$-proline]l-PI (1R 2S Mi nyl Acca)- CONHSO2- Cycl opr opane:
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n_

t he
MHz, CD30D) 8
1.86 (dd, J=8.
(dd, J=13. 45,

3.18 Hz, | H)
(t, J=9.05 Hz,
5,73 (m 1 H
J=8.31 Hz,

5-yl oxy) - S

Compound 220 3
g

NOv NHC
-. 1 ~--0 BOCNH
al en-5-yl oxy) -
Fol | owi ng t he

obt ai ned (20%¢}
CD3CD) S ppm 4.

1.46 (m 1 H
2.33 (t,
4.14 (n] 1 H
| H) 12 (d,
(s,
Hz,

| ro 7. 92

15 Preparati on
i soqui noline H

Br O OV J
222b Owve Owe

Exanpl e 222e 6

(2) NBS in dic

di chl or oet hand;

176" 401, 1

J=9.9

6.97

ra
T
)pn10.9
D7, 5.6
5. 85 Hz

|ne

—PR(T

D (s,
P Hz,
1H

S rt n
9
1

49?%

ro 2.7
.93 (1

yl
H1) "6
1./07 (m
1 15

| _H

- CONHSQ2Cycl opr opane. Fol | owi ng
$ (726) [method B]. 'H NWVR (400
2H 1.20(m 11 H 1.40 (m 1 H
dd, J=17.48, 8.93 Hz, 2 H 2.60
3.3 (m 2 H 4.04 (dd, J=11. 74,

2B (S
2 H
b. 78 (s
H) 8. 12

P3(L-t-
S- 5 pr
gener al

5},

i,CN H

LGN

1aH)

| H)

r 200

11 (d,

(d, J3

303

A. 444 (G
J=10. 3
7.43 (1
8. 56 Hz

11

N
, 243
7 Hz
h 1 H)
, 1 H
O_o

49 Hz, 1 H 4.51 (m | H 4.74
|l H 5.28 (d, J=17.36 Hz, 1

7.65 (t, J=7.46 Hz, 1 H 7.74 (d,
20 Exanpl e 220: Preparation of

b 00 Hu~\ 1T iNViIiNNN HJIi.

O H L3

P2[ (4R

(\NH
4

ry24xo'

P1(IR, 1
ation |

-(1-ox
PS Vi ny
br ocedu
2_70

BaSl NU o NDDW, DCto RT DN

h- 4- aza- cycl opent a[ a] naphth

Acca) - CONHSQ2Cycl opr opane.

Fe, 13.0 ng of yellow solid was
724) [method B]. 'H NVR (500 MHz,

01 (S,
1.89 (d
2 Hz,

1.09
78, 5.
8 (dd,
4.50 (

(m 2
55 Hz,
J=13.7

J=11

H) 1.22 (s, 9 H 1.27 (m 2 H
1 H) 2.24 (d, J=8-55 Hz, 1 H)
3, 7.02 Hz, 1 H 10 2.95 (m 1 H
90 Hz, | H) 4.57 (d, J=17.09 Hz,

der

ivative

L\ 5y wo.m

(—A

758 |
=7. 94 H
br oar yl

al Syn

#=17. 40 Hz,

1H 575 (m 1H 5.93
t, J=7.32 Hz, | H 7.81 (t, J=7.48
z, 1 H 8.28 (d, J=8.24 Hz, 1 H).
4- al koxy and 4- hydr oxy
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U \pZI1
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hl or oet
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2. The
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[ iIN/ i N Exanpl e 222a Exanpl e
Br Exanpl e 222c Exanpl el 222d

n conditions: (1) MeCK in DWU;
CH2Cl 2; (4) POC13 in

EM Chl oride and Hunig's Base in
ure using ordinary |aboratory

e NBS brom nation gave

222b) in good yields. MCPBA
rnish the correspondi ng N oxide
1- chl or o- 3- br onp- 4- net hoxy

al POCl13 procedure. The 4-nethoxy
ptide to give the corresponding
for Stille and Suzuki coupling.
was de-nmethylated in BBr3 to 15

i noline (Exanple 222e). The

FMchl oride to give the 4-SEM

4- hydr oxy conpound was

ved by either an acid induced, or

otocol

222d: Prepara
sol uti on of 4
200 nL dineth
added solid p
imersed in a

/| -3
Dt assi um net ho
N Ol

-on—of
br ono

4,5,

J. IIIU
sodui n
6-tet

th at

BExit
rahydrc
105 C f

o

6gm
or 20

rapidly from
af ter warm ng.

diluted with water,
multiple extraction with portions of
spots (1:1 v/v m xture of hexanes and et hyl
These were separated on silica-ge
fol |l oned by gradual
4 nethoxy i soqui noline (4.1gm 35.3%

equal si ze.

eluted with strai ght hexanes,
The de5|red product

t he nDbiI

phase.

TS 1Nl
The

tral

reaction vessel
the 10 organic residues were partitioned into ether by

was r

eth

30 Cct ober 2006 305 Exanple
thoxy i soquinoline Step 1: A

comercial material) in 5

-2(1'H) pyrlnldinone (DMPU, Al drich) was
Xi de (§.

O mmol ). The reaction vessel was
in. The color of m xture changed

very palte to dark greeni sh brown i medi ately

enoved fromthe oil bath and was

er. TLC anal ysis showed two new,
acetate as eluent) of roughly
(Merck, type-H) colum
addition of ether into



TFA present during the preparative HPLC purification. 30 Cctober 2006 309
OHOM TMS OR OBr \ Br OO HMNn~\ I iN\ iNS HO/,/\ H~-NHO Q/, H,N

NOt j~\ H NO-- HtaCIS KO Bu N O | H OQW,-76Cto OCNJ--OCR—
OH ( Exanpl e 224) or OCHZOCH2CH2SI Me3 ( Exanpl e 225) Exanpl e 224 (15.4%:
LOMS R -min (Ma') [rrethod D : 287(800) '"H NMR 5 (400 ct%%?ﬁs ppm
1.02 (s, 9 H 1.06 (d, J=8.31 Hz, 1.25 (s, 9 H 1.42

(m 1 H 2.23(m 2 H 2.60 (dd, J=13.2 734Hz|H)293(m1 4.06
(d, J=11.00 Hz, 1 H 4.24 (m 2H)438]E(“J J=11.98 Hz, 1 H) 4.49 (dd,
J=9.78, 7.09 Hz, 1 H) 5.10 (d, J=10. 03Hz 1 H 5.28 (d, J=17.36 Hz, 1 H)
5.72 (m 1 H)5-26—f5—+H-2 B2 {t_J=7.46 Hz, 1 H) 7.71 (t, J=7.09 Hz, 1
H 8.09 (d, Jk4 %0 th, 1 H| 156, 11%56 J=4.16 Hz, | H). Exanple 225
(8.0%: LM R -min ([MBYC]') [pethod [O]: 3.46 (808). 'H NVR (400 Mz,
CD30D) 8 ppmpP.01 (¢, 9 H) |0.96 (m 2 H){ 1.02 (s, 11 H) 1.06 (d, J=6.60

Hz, 2 H 1.24/ (s, 9JH 1.42 (m 1| H 1.86 (dd J=7.83, 5.38 Hz, | H) 2.25
(m 2 H 15 2 625tug 513 T6%s77 P43 H 2.93 (m 1 H 3.97 (m 2 H)
4.07 (dd, J=1p0. 88, 3 557 Hz,v?H) 4. (s 1 H 4.43 (d, J=11 25 Hz, | H)
4.50 (m 1 H|5.10 (|d, J=1¢.76 Hz} 1 H)} 5.25 (m 3 H 574 (m | H) 5.82
(s, 1 H 7.571 (m | |H 7.77 (t, J=7.83 Hz, 1 H 8.06 (d, J=8.56 Hz, 1 H)
8.16 (d, J=8.{31 Hz, {1 H). 20 Prepfratiorn of

4H [ 1, 3] di oxilno[D, 4-c] isoqyn nakl n| P2%gdgri vati ves Ceneral Synthetic Schene
30 Cctober 2006 314 Br ve[we iN1 /7 N} .00 Exanpl e 222a Exanpl e 226a
Ove OHo o \[4 \ \ {5\ \ iNI;/ d @ d Exanple 226b Exanpl e 226¢

Exanpl e 2264, OHO / {-- N F Exanple 224 Reaction Conditions: (1) MeOK in
DVPU;, (2) MCHBA in 2C12:1(3) PACI3 in} DCE; (4) BBr3 in CH2Cl 2; (5) HCHO
solution in 40%IM2S@4 pf ocBlurle @95 [Synt hesis of 1, 3-oxazino[5, 6-
c]isoquinolirles and{rel atedd conpgunds. M yoko Toyama and Hi rotaka O onasu,
Chem Pharm |Bull. 33(12), |5543-5546, 1985; (6) Fiuororinaiion prucedurc by
Uchi buri, 1'.; U ueno, 1A ] osiiijokal, H.; iieierucycies, 1992,34

(8), 1507- 151C—10-—E>6Tn:pJ—e—2-_ ; )n of Conpound 227 0 NOHOO H
\HNNSwv IIR1 ol 1 ON & || H26b

6- Chl oro- 1, 3-{Oxazi ng[ 5, 6- c] i soqui|nol i ne {was prepared by the procedure of
M yoko 15 Tqyama amd Hirofaka Qomasu gtarting from 1-chl or o-4- hydroxy

i soqui nol i ne.} The 3@ Cct ob=r 200§ 311 gtarting material:

1- chl or o- 4- hyd yirsogutrnptisae—(Exgapt¢ 226¢c) was prepared by the

synt heti c sed ue;lﬁ(;e homwn ap \}gF /CP%Q o>ri dation of 4-nethoxy isoquinoline
(Exanmpl e 2224) was ¢arriedjas usyal to give 79.1% of the correspondi ng
N-oxi de (Ex3nple 226a). The mat4ri al s converted into the 1-chloro
derivative 5|imedi ately afterwarld in PPC13 to give the chloride (Exanple
2266) in essgntmal Ty @ianfibgii Ve yEld. The crude 1-chl oro-4-nmet hoxy

i soqui nolinefwas def{nethylpted i BBr3|at roomtenperature to give the
correspondi ng 1-chl oro- 4-hydroxy {i soqui pol i ne (Exanple 226c) after
treating thejcrude BBr3 mkture W th anhydrous nethanol at room
tenperature, |[foll owed by epaporatlion tojget rid of excess of borate
residues. 10|The& refcticon pf 264 ygko2dBoyana and Hirot aka Ot omasu gave 266ng
of 6-chloro-1, 3- oxfzi no[ 5] 6-c]igoqui noline (Exanple 226d, 62.3% overall
yield from 300ng of | 4- nethoxy igoquinoline in 4 steps. LCOMS Rt-mn
([MHCHO H ) |(methofd D]: 245 (192). "H NWR (400 MHz, CHLOROFORM D) S ppm
5.02 (s, 2 H.5 41 [s, 2 7.68 (m 1/H 7.77 (ddd, J=8.25, 6.91, 1.22
Hz, 1 H 8.10 (& JF8.81 Hz, 264 Hf 8286 (d, 15 J=8.56 Hz, 1 H). The
chloride was|{found [o be unreactijve under the al kylation protocol of
Exanpl e 184{ The cprrespaondi ng 6-fl uorp-1, 3-oxazi no[ 5, 6-c]i soqui noli ne
(Exanmpl e 226) was prepared by t he rreth)d- of [Uchibori, Y.; Uneno, M;

Yoshi okai , Hi—Heter-oeycleas 1092 (8), 1507-1510] cited earlier. The
reacti on was nop al ode tlo 6@ to %%rrp etion, and the crude reaction
m xture was [ecovered as m xtuge of ratio of 1:2.4 (C : F). Wthout

further purification, the |chlorige/fluofide mxture was alkylated with the
tripeptide uping the procgdure of Exanple 184 to give 66nmg (50.0% of
BOCNH- P3( L- t =BuGy)=P2{(4R)—=(—13-oxaztno[ 5, 6-c] i soqui nol i ne-6 25
oxo0}S-proline]-P1(IR 2S Vi nyl Acca) - CONHSQ2Cycl opropane after preparative
HPLC purification. LOMS R -mn (MNa') [nmethod DJ: 3.03 (764). '"H NWR (400
MHz, CD3OD) 8 ppm1.01 (s, 9 H 1.06 (dd, J=8.07, 1.96 Hz, 2 H) 1.22 (s, 10
H 1.34 (d, J=6.11 Hz, 1 H 1.42 (m 1 H) 1.86 (dd J=8. 07 5.38 Hz, | H)
2.23 (m 2 H 2.59 (dd, J=13.82, 6.97 Hz, 1 H 2.93 (m 1 H) 4.03 (dd,
J=11.86, 3.06 Hz, 1 H 4.23 30 (s, 1 H 4.41 (d, J=11.98 Hz, 1H) 4.50 (dd,
J=9. 66, 697Hz H 4.87 (m 2 H 5.11 (d,J1052Hz|H) 5.28 (d,

- A = AN a1 = A 7 ~ 1N = A o ~ N — g ~NN O~ 2+ 1 NN NP ~NA PN

V




J=8.31 Hz, 1 H)

8.29 (d, J=8.31 Hz,
~HHNNNNN

Conmpound 233 HOp

gener al

chl orof uro[ 3, 2-c] pyri di ne,
2.32 (674) [nethod B].
15 1.07 (m 2 H 1.21 (m 11 H

J=17.61, 9.05 Hz,

rt-mn

(s, 9 H
5.38 Hz,

(1AT):

1 H 2.22 (dd,
11-1) 2.92 (m 1 H 4.06 (m |

H)

| H).
Vi

tripeptide al kylation procedure with the commerci al
5.7 ng of yellow solid was obtained (8.2%-LC/ M5

'H

4.21 (

Exanpl e 233: Preparation of

ONp1OOH o 10 Follow ng the

4-

NMVR (400 N+z . 00
%41 Em | %&@?Qp%?,

$ H 2.54 (dd J 13 69, 7.09 Hz,
m 1H 4.32 (s, 1 H 4.49 (m 1

H 5.11 (dd, J510.27 1. 47 Hz 1 H) 5 29 (dd, J=17.36, 1.22 Hz, 1 H 5.74
(m 1 H 581 (s, Pt H 6383 [d266=1] 22661 | | H 7.19 (d, J=5.87 Hz, 1 H)
7.76 (d, J=1.22Hz, H) 7.97)(d, J=p.87 HE, | H). 20 Exanpl e 235:
Preparati on of {Conmpound 235 BO Cctoper 2006 316. N HHOO H '\ S HNN
Nu~ ~/\ OHO -OyNOII O Follpw ng tthe general tripeptide al kylation
procedure w t hthe-cofmretectsa FHeroth+eno[ 3, 2-c] pyri di ne, 20.0 ng of

yel | ow solid was ta 8?.9/3 C/ 5{rt-min (M): 2.50 (690) [nethod
Bl. "HNW (400 Mz :DBOD) S ppm 1. 01 (s] 9 H 1.06 (m 2 H 1.21 (m 11
H 1.42 (m 1 H 1.86§j(dd, JF8.19, 5.50 H, 1 H 2.24 (m 2 H 2.57 (dd,
J=13.69, 6.85 Hz, | I—$ 2.93(m 1 H 4.05 (dd J=11.98, 3.18 Hz, 1 H) 4.22
(s, 1 H 4.39 {0 pJ=I 74 Az éﬁ%‘) un Id, J=9.90, 7.21 Hz, -l H 5.10
(dd, J=10.39,]1.34 , 1 H|5.28 (jd, J=17.12 Hz, 1 H 5.73 (m | H 5.81
(s, I H 7.45 ({d, 10/J=5.6 Hz, 1H 7.58 (m 2 H 7.94 (d, J=5.87 Hz, 1
H) . Exanpl e 236: Prep ration of Cmp~nnrl ¥26 N--S HHO O \HN' 11 H
S NO-\ "ONO JI( @ 15 Fdllowi ngg the general tripeptide

al kyl ati on pro,edDre it8 tHe eewymdrca@® B, 5- dichloro-1, 2, 4-thiadiazol e,
8.0 ny of yeII3w solid was gbtained (11.9¢9.LC/ M5 rt- mn (M\la'): 2. 37
(697) [nethod B 'H NI\/R(4C0 MHz, |CD30D){ S ppml 00 (s, 9 H 1.06 (m 2
H 1.22 (m 2 H 9H 1.42 (m 1|H) 1.86 (dd, J=8.07, 5.38 Hz, 20
1 H 2.25 (m n(dd J=14.18, 6.8p Hz, 1H)292(m|H)403(dd,
J=12.47, 30 Cct 7 Zg H) 4.17 (s, 1 H 4.42 (m 2 H
5.11 (dd, J:10. .2 J=17.12, 1.47 Hz, | H 5.68 (s,
1 H 574 (m on of Conpound 237 5

BOCNH- P3( L-t - P- 0x0) - S-proline]-P1(1R, 25

Vi nyl Acca) - pw NN OHOO Hr4 N11 \~HN
I I OYNOO gé"ﬂéra tripeptide al kylation procedure
W th comrer ci ifnoxal i pe, 113, Ong of yellow solid was obtained
(19.2%.. L MS rt-min} (MNa'): 2.48{(707) [method B]. 1H NVR (400 MHz,
CD30D) S ppm 1. 01 (s,} 9 H) 1 06 (m 2H11.22 (m 11 H 1.42 (m 1 H 1.87
(dd, J=8.19, J-5GyHz 25 15t H 2.31 (m 1 H 2.57 (dd,
J=13.57, 6.97 {Hz, 1 ) 2.93 (m _-i)JZZ. 09 (dd, J=11.98, 3.18 Hz, | H 4.17
(s, 1 H 4.38|(d, J=311.74 Hz, | 4.50 (|dd, J=10.27,7.09 Hz, 1 H 5.11
(dd, J=10.27,4.71 Hz} 1 H) . 29 (dd, J=17.12, 1.47 Hz, 1 H 574 (m | H)
5.87 (s, 1 H |7.62 (4§, J=7.46 Hz, L H 7.{73 (t, J=7.70 Hz, | H 7.87 (m 1
H 7.96 (d, =831 1z, H 9742 {S273 H). 20 Exanple 238: Preparation of
Conmpound 238 BOCNH P3(L-t-Bpd vy)-pP2

[(4R)-(2-triflluoro-64fl uorogui nolihe-4-0x40)-S-proline]l- PI(IR 2S "

Vi nyl Acca) - CONHSQ2Cy ¢l opr oppne, Shpbwn beljow 25 30 Oct ober 2006 318 N F F
FHNS HOG_1 11JHNND \ /o‘yNOOI H Fol | owi ng t he general
tripeptide al kyl & i op pocefurzgaw | h2vhe [conmmrerci al 2-
trifluoronethyl-4-chforo-6-fluoro guinolilne, 17.0 ng of yellow solid was
obtained 5 (23.2%.LCNMS rf-mn (JMNa'): |[2.66 (792) [nmethod B]. 'H NVR (400
MHz, CD30D) 8ippm1.p2 (s, P H 1.106 (m {2 H 1.17 (s, 91-1) 1.23 (m 2 H
1.42 (m | H | 1.86 [dd, J=8.07, 538 Hz| | H 2.21 (q, J=8.64 Hz, 1 H)
2.32 (m 1 H 2.8 (dd,D J5132%4, 6.8 HZ, | H 2.93 (m 1 H 4. 08 (m 1 H
4.18 (s, 1 Hj4.53 (m 2 H){5.10 (m1H)527(d J=17.12 Hz, 1 H) 5.58
(s, I H 572|(m I H 7.3% (s, 1H 7.6% (m 10 1 H 7.83 (dd, J=9.29,
2.69 Hz, | 8.12 (dd, J=9.29, 5.]114 Hz, |1 H). Jl Aa.uplLc..ay; r tcyutatwi
Q a,.vtitfivirwws

BOCNH P3(L-t-Budy)-P2[ (4R) - (6-fl uoroqui noline-4-0x0)-S-proline]-Pl (1R 2S
15 Vi nyl Acca) - CONHSQzCycl opr opane, Shown below OO0 N/ N1 / OF O H

HOi. HNNO F

O-\ (N O Fol | ow ng t he general
4-chl oro-
obtained (39.0%.LC/ M5 rt-min 20 (IVH):

comrer ci al

MHz, CD30D) 5 ppm 1.04 (m 11 H) 30 OCtober 2006 319 1. 14 (s,
(m 2 H 1.42 (m 1 H

\

/ ONSO NOO N-OLaCl3; KOBu H C.
tripeptide al kylation procedure with the

6-fl uoro quinoline,

1.87 (dd, J=8.07, 5.38 Hz,

1.

DMF, -78C to OC

26.0 ng of yellow solid was

98 (702) [nethod B]. 'H NMR (400
9 H 1.23
1 H 2.23 (g, J=8.80 Hz,




Ho-- N 0- HH'O \Ht4;, S HN\ ~Ov OOH 1ol Follow ng the general
tripeptide alkylation procedure with comrercial 2,3 20 dichl oroqui noxal i ne,
t he nono al kyl ati on product was spontaneously hydrolyzed to 30 Oct ober 2006
322 give 8.0 ng of pale yellow solid (11.4%. LCOMS rt-min (M\N?): 2.42
(723) [method B]. "H NWR (400 MHz, CD30D) S ppm 0.99 (s, 2
H 1.24 (s, 9 H 1.40(m 3 H 1.86 (m 1 H 2.24 (m 2 I—D%glqcégb(egéoélénl—b
2.92 (m 1 H 406 (m 1H 416 (s, | H 4.40 (m 1 H 4.55 (dd,
J=10.39,6.97 Hz, 1 H 511 (m 1 H 529dmm 1 5 H 573 (m 1H 5.78 (s,
1H 7.15 (s, 1 H 7.26 (m 2 H 7.36 (t, J=7.83 Hz, | H 7.61 (d, J=8.07
Hz, 1 H. Exanple 244: Preparation of Conpound 244 10 Using a conbi nation

of Pd coupling scben'g and a|stemg Dy 3HEP Jprocedure starting from
6- bromo-1 -chi of o i soqui nol i ]re, BOONH- P3(L4-t-BuG y) - P2[ (4R) - (6- car boxylic

aci d di met hyl am dei sdqui nol i
CONHSQ2Cycl oprjopane, jwas pr
uN""'" G 1590 LC/I\L/IS rt-m

ne-1-oKo)-S-groline]-P1(IR 2S Vinyl Acca) -
pared.] NJ=N[HO O 11 ~HNS HN OOH"' 10
n (MN?): 2.34 (777) [nethod B]. 1H NWMR (400
MHz, CD30D) S jppr 0.j98Bm {1127#) (1.23%7 (m 11 H 1.35(m I H 1.91 (m 1
H 2.29 (m , |2 H 247 (m|1 H .58 (m I'H 2.97 (s, 3 H 3.11 (s, 3 H
4.09 (m | H |4.24 (4, 1 H}4.44 ()Jm | H|] 20 4.61 (m 1 H 516 (m 2 H)
5.57 (m 1 H) {5.90 (g, 1 H)}7.38 (jd, J=5.87 Hz, 1 H 7.50 (d, J=8.07 Hz, |
H 7.86 (s, | j=)-8-03(d &5 87 Hz Hf 8.27 (d, J=8.56 Hz, 1 H),

Exanpl e 245: RBredar atli o® of | C@Pound2#45 |30 Oct ober 2006 323 During one of
the Pd catal yged Sti e coupling greparations (Exanple 230), a side

product was idol ated|as a nfnor prloduct which was subsequently identified
as: BOCNH P3(L-t-Bu@dy)-P2| (4R)- ({3-chl ofo- 4- met hoxyi soqui nol i ne- | -0x0)-S-

proline]-P1(1R 1S 7f‘s')cli‘propane, shown below 5 ~ C1 NN
HOO NS 11 ONJ ([ O] Q Ii:(C/MS rt-min (MNa'): 2.62 (770)
[method B]. 'H NVR (400 MHz| CD300D) Sppﬁn 1.01 (s, 9 H 1.08 (m 2 H 1.18
(s, 9 H 1.27|(m 2 H 1.37/(m 1iH 1.62 (m 1 H 10 2.36 (m 2 H 2.73
(m I H 2.97/(m 1 H 3.92(s, 3|H 4.02 (m 1 H 4.18 (s, 1 H 4.48 (m 1
H 4.66 (m 1{H b3V (W 4 HpP- {8 2H H 6.04 (m 1 H 7.53 (t, J=7.70
Hz, 1 H 7.77|(t, J=y.58 Hz, 1 1-1) 8.00{(d, J=8.56 Hz, | H 8.19 (d,
J=8.07 Hz, | H). Segtion H 15 Exanple R50: Preparation of Conpound 250 O
BocHN. H ™~ N O Conpopnd 250 30 Octfober 2p06 324 Scheme | \ OH step 1 1 \ \
step 2 1 \ (PhO2PON3 NH HOCI3 i|iN O £ Step 3 Step 4 KO Bu/ DVMSO PyBOP
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Cct ober

1

M+H)

50
ta: Ms:
-(7-

-ten- butyl
0O Hi

H .

0

7.80 (d, J=8.6 Hz,
198. 5 Step 3: Modifications:
(89% yield).
415. Step 4: Modifications:
chl oro-isoqui nolin-I-yloxy)-pyrrolidine-1,2-dicarboxylic
ester used, 119 ng product obtained (99%vyield).

'HNI\/R(400 MHz, CD30D) S ppm 1.17 (m 4 °'H),
, 1 H),

ng product obtai ned
(MtNa) *

0 jH Dat a:
1. 88 (dd

~ N

J

=8.31 5.4 Hz

| H), 8.29 (d, J=5.5

208
Pro

2

2006 347 Data: 'H NWR
1 H, 7.69 (dd, J=8.9, 2.1 Hz,
Hz, | H, 834 (s,1 H; M
7-di chl oro-i soqui nol i ne used,
G iN 01 0 -NOHBoc 10

79 ng

myl ,
duct :

aci d
15 Product: i N
1.43 (m

29 (m 2 H), 2.57 (dd, J=13.7, 6.9

7 11



20 Step4: Modifications:
4- (7-met hyl -i soqui nol i n-1-yl oxy) - pyrrolidine-|I
ester used, 107 ng product obtained (95%vyield).

1-ten- butyl
Cct ober

607. Step 5. 5 Modifications:

75 ny

2006 350 iN 11, O HO O ..

107

ON
g

2- (1-cycl opropanesul f onyl am nocar bonyl -

cycl opropyl car banoyl ) - 4- ( 7- et hyl - i soqui
acid ten-butyl

| - car boxylic
yield).
NVR (400 MHz,
1.45 (dd, J=9.
H, 2.50 (s,
(dd, J=11.7,
(dd, J=10.0,
J=17.1 Hz, 1
7.55 (d, J=8.
7.93 (s, 1 H;
Prepar ati on of
Conmpound 260

Pr oduct :
CDRAD) S ppm
4, ©.5

3.2
1.1

02 (

12

acid
Product: 30
O H Data: Ms: (MtNa)'
30 QOctober 2006

, 2-di car boxylic

A°S NN

2-vinyl -

nolin-1-yloxy)-pyrrolidine-

ester used, 653 ng product obtained (41%
iN O BocHN, J HrQni~b Q Q Conpound 259 10 Data 'H

H)

3 H,
Hz,
He.

K ;1

VE:

\as pr

Conpo

H B I
.61 (d
H) ,

H) 334.
i, J=13
4,23
5,12 (

I
q4

1
I

<

25y

8

(s I
dd, 15 |
Q7 (g

8 Bafd,
.8, 6.]

~

9H, 1.24 (m 1 H,
H, 2.28 (n] 2
1 H, 4.09

1 H, 4.57

. 5.30 (d,
H) ,

> 1]

H57_
MrH) ' 6
ind 260

08. 30
i N

(

e

713%6,'

=83

Cct obe
® BocHN;
pared by follgwing S

1
J=5.9 Hz, |
Hz, (d, J=5.9 Hz, 1
2006 351 Exanpl e 260:
~ 11 NO mO 0 Conpound 260

cheme 1 of Exanpl e 250 except that.

H),

4- 5 met hoxyci
step 1. Step
product obt ai
(500 MHz, CD3
J=7.3 Hz,

hed (3

hOCD3
| H, 7.;8

" o

aCiu- S 15
|C§t|gﬁ‘ ﬁ?

% yielld) . 10
S ppm 3. 90 (s
(dd, J=8. 6,

|
3

(

Pr odu

4 JAE LTl

ce of 3-phenyl-but-2-enoic acid in
npg 4-nmet hoxycinnam c acid used, 7 g
ci: DIs" NH MO O Data: 'H NWR
6.49 (d, J=7.0 Hz, 1 H), 7.10 (d,
| H, 7.57 (d, J=8.9 Hz, 1 H),

7.71 (d, J=2
7- met hoxy- 2H
Product: O |
S ppm 3.98 (s
(d, J=8.8 Hz

8 bz,
soqui
iN

3 H,
m

A5 15 33¢p
i n-1-jone us
Cl 3Q Cctob
7.38
8.16 (d, J=5.

}

dd, J=8.

fications: 4 g

product obtained (68 %yield).
352 Data: 'H NWMR (400 MHz, CDC13)

6 Hz, | H, 7.52 (m 2 H, 7.73

H. Step 3: 5 Moudifications: 533

mg 1-chloro-7}
Pr odupt :

yield).
4- (7- met hoxy-
l-tert-butyl

mePho
\0
soqui

est er

Xy-isoqyi ridi n
/ PO,|OON
ol i n- 14yl oxy)
sed, 108 ng p
H QIO N ||

N
L

L pyrro
r oduct
N N

1 115 ng product obtained (100 %
10 Step 4: Modifications: 78 ny

i di ne-1, 2- dicarboxylic acid
obtained (99 %yield). Product:

~/Y\1 MeO \

ppﬂ11

80 (m

5.11

17 (m |4l
2.21 (m 2 H
12 H), 8.94 (s

(d, J$11.3 H

1 464f m

2.5

Z,

3 H,
1H

Boc 0 H | 15 Data: 'H NVR (400
1 H, 1.43 (s, 9 H, 1.85 (dd,
(dd, J=13.7, 6.6 Hz, 1 H), 2.93
4.41 (dd, J=10.0, 6.6 Hz, 1 H),
5.29 (d, J=17.1 Hz, | H), 5.77

]

’
e

2-(i-cyc|oprc
cycl opropyl ca

s (1.

er

2006
panesul
r banmoyl|

2 _Q J
g=—171.0 ” o

=8.0 H”
353 Htep 5:
f onyl an nocar
) -4- (7} met hoX

|

£—2
#B7
Modi f
bonyl -
y- |soq

(d, J=5.6 Hz, 1 H), 7.32 (d, J=8.1
(d, 20 J=5.9 Hz, 1 H); Ms:. (MH)
cations: 100 ng

2-vinyl -

ui nolin-1-yld
product obtai

XY)B PY
ned ( ]

Tof i di ez C
5% yi e d?hg

H NVR {400 M
(s, 9
10 (s,

r D I
Pr oduc

iz, CD3

1.

acid ten-butyl ester used, 30 ng
ONNYV BocHN\~- Ft NNO mOOd

0.95 (s,
2.18 (m

iiC
g
50CD3) S ppm 0.90 (m 2 H),
1.70 (m | H
4. 27

Z

of Con

Hz, 714.
pounds 261 and 262 FiNbgo j--1

of Exanpl e
pl ace of 3-p

19.6 g 4-flu

I H),

d).
H)

Product :
6.49 (d, J=7.34 Hz,

7.86 (d, J=11.74 Hz,
uor o- 6- net hoxy- 2H i soqui nol i n- I-one used, 7 g product
"H NWVR (400 MHz, CDCl3) 8 ppm 4.04 (s,

1H,

Pr oduct :
7.17 (d, J=8.07 Hz,
8.20 (d J =5. 62 Ft

L e o1

F

BO CHIN-Q

I / iN d

I H),

T

Dat a:
1H.

MO\ 1/ NH O 10 Data:
1 H,

1

7.48 (

20 Step 3: Modifications:

H N, Compound 261 Conpound 262 30
were prepared by followi ng Schene 1
et hoxyci nnam ¢ acid was used in
step 1. S Step 1. Mbdifications:
used, 9.5 g product obtained (48%
"H NWVR (400 MHz, CD3COCD3) S ppm
1 H, 7.29 (d,
Step 2: Moudifications: 9 g

15 obtained (70%

7.19 (d, J=7.09 Hz,
H)

7.94 (d, J=11.49
222 ny

d, J=5.62 Hz, 1 H),




Compound 263 30 Cctober 2006 357 Conpound 263 was prepared by foll ow ng
Schene | of Exanple 250 except steps and step2. 5 Step 3. Modifications:
176 ng 1-chl oro-8-nethyl -isoqui noline used, 370 ng product obtained (100ny
%yield). Product: N~z OH Boc 10 Step 4: Modifications: 149 ng

8- met hyl -i soqui nol i n-1-yl oxy) - pyrrolidine-|, 2-di carboxyl i c3g @eloler 2006

1-ten-butyl es

?N J]" SO NN Oc 0 HV 15 Data:

ter

used, 230 ng product obtained (99%vyield) Product:
"H NMR4(400 MHz, CD3OD) S ppm 1.13 (m

OHO

4 H, 1.42 (m 10 H, 1.87 (dd, J=8.2, 5.3 Hz, | H), 2.25 (m 2 H), 2.58
(dd, J=13.9, 6.9 Hz, 1 H, 2.83 (s, 3 H 2.96 (m 1H, 3.85 (m 2 H), :
4.38 (dd, J=10]2,B6.7 Hz, | |H)3465. 12 34€d, | J=10.4, 1.6 Hz, | H), 5.30 (dd,
J=17.1,1.2 Hz,|1 H), 5.76 (m 2 H}| 7.28 [d, J=5.9 Hz, 1 H), 7.36 (d, 20
J=6.9 Hz, 1 H} 7.53{t, J=%.7 Hz,|1 H), ¢.62 (m 1 H), 7.88 (d, J=5.6 Hz,
I H,; M5 (MNa)+ 6(d7. 30 @ctober{2006 B58 Step 5: Modifications: 220 ng
2- (1-cycl opr oppnesul flonylaminaocarbpnoyl - 2- Vi nyl - ‘

cycl opr opyl carpan®yl )|- 4-48- qetII - | sé4di nbl i n- 1- yl oxy) - pyrrol i di ne-
-carboxylic afid ter-butyl jester bsed, 90 ng product obtained (35%yield).
5 Product: i I\ iNJ] O NN .. HBocHN¥ }{ e O6&"' V Conmpound 263
Data: 'H NVR (BOO MH4, CD3AD) S ppm1.05 (m 12 H, 1.24 (m 10 H), 1.44
(dd, J=9.3, 54+ttt Fffeg—3=84, 5.4 Hz, 1 H, 2.25 (m 2 H,
2.60 (dd, J=13{ 9,2 1d 7.3 14, B[ 2*¥7 s, 3 H), 2.94 (m 1 H, 4. 04 (dd,
J=11.9, 3.1 Hz, 1 H, 4.27 (d, 1_1pATT.. QLTTI Il > rne /d J=10.3 Hz, 1 H),
5.28 (d, J=17.L Hz, § H, 575 (m|1 H), 6.95 (s, 1 H, 6.63 (d, J=9.1 Hz,
1H, 7.28 (m|2 H), |7.50 (¢, J=7.¢ Hz, 1} H), 7.60 (d, J=7.8 Hz, 1 H), 7.89
(d, J=5.6 Hz, [T V& (N#Ngy““—TQQT—Iﬁ Exanpl e 264: Preparation of
Conpound 264 IgahJC)~ ¢ NN ﬁgo Bog%N~ Fi 55~ mOOt) I Conmpound 264
30 Cctober 2006 359 |Conpoumnd 264 was prejpared by follow ng Schene 1 of
Exanpl e 250 exicept stiep | ﬁnd step2. Step 3: 5 Mdifications: 203 ny

1- chl or o- 8- net|hoxy-i goqui noli ne used, 340 ng product obtained (85%yield).
Product: N W 0, ® N @i hogspatp: 3561 NVR (400 Mz, CD3SCCD3) S ppm 1. 34,
1.36 (2s, 9 Hjrotamgrs), 226 104 (m I H), 2.49 (m IH, 3.67 (m 2 H),
3.86 (s, 3 H,14.31 qm 1 H, 567 (br s,{1 H, 7.04 (d, J=7.8 Hz, | H),
730 (d, J=5.9 |Hz, | , 7.38 (d, Js8.1 Hg, 1 H), 7.62 (t, J=8.0 Hz, | H),
7.93 (d, J=5.q Hz, 1iH), 12j64 (s.t1 H: IMS: (MtNa)' 411. Step 4:

Modi fi cations:| 78 g 351 351 r]

8- met hoxy-i soqui nolif-1-yl okxy)-pytfolidine-I,2-dicarboxylic 15 acid
1-ten-butyl edter ng product obtained (96% vyield). Product: \ |
iN Ow O, HI0OO0O FN~ t'] t3oc @ Step 5: 20 Modifications: 110 ng
2-(1-cycl oprop vi nyl -

cycl opropyl car hetAdxy} i S8fuilnol i n-1-yl ox y)-pyrroli d

ne-1| - carboxyl i Ut yl eskt erused, 45 ng product obtained ( 34%
yield). Produqgt: 30 {ctober{2006 360 CN| OG1 ON' N... H BocHN Slo O

& V Conpound [264 Daja: Ms: | (M:H) 't 714. § Exanpl e 265 and 266: Preparation
of Conpounds 2Z65—art266 N9 O O BocHN4_ H -$ BocHN, H.O0 V
O o Conpound {265" Cofrpound ZGQS%Dmpoaﬁgs 265 and 266 were prepared by
foll ow ng Schdme | of Exanp|e 250 | except] t hat

3-(2, 3-di hydrg-benzofuran-7tyl)-agrylic gcid was used in place of 3- 10
phenyl - but -2-gnoic a¢id in gtep 1.] Step 4: Mdifications: 3.8 g

3- (2, 3-di hydr g=bsqizo uran-/-yhgdacryg%ﬁ gcid used, 2 g product obtained
(53%vyield). 15 Prodyct: 30| Cct obdr 6] 361 kNH O Data: '"H NWR (400
Miz, CD3CD) Sippm 3.B7 (t, P=9.05{Hz, 1 H), 4.73 (t, J=9.05 Hz, 2 H), 6.67
(d, J=7.09 Hz,| | H,|(7.10 (d, J=7.109 Hz, I H, 7.37 (d, J=8.07 Hz, 1 H),
7.81 (d, J=8.07 Hz, L H,; M5 (MrH)"' 188.4 5 Step 2: Mdifications: 1.87 g
2, 3-di hydro- 7H-fur o[ R, 3af] isogss ndl'i ns$H- @ne used, 1.84 g product obtained
(90% vyield). BProduct} iN 10 C Ddta: 'H{NWMR (400 Hz, CDCO 3) S ppm 3.43 (t,
J=9.05 Hz, 2 H), 4.8P (t, JF9.05 Hz, 2 H), 7.52 (d, J=8.56 Hz, 1 H), 7.6
(d, J=5.62 Hz,| | H),{7.84 (d, J=8.{31 Hz, |1 H), 8.19 (d, J=5.62 Hz, | H);
MS.(M+H) © 206 15 Step 3: Modificdtions: {206 ny

6- chl or o- 2, 3-di hydro-furo[ 2, 3-ff isoquinoline used, 300 ng products

m xture obtained. Products: OO Al iN OO n,/ NO4HNOH Boc Boc
20 Step 4: 30 COctober 2006 362 Mdifications: 240 ng step 3 products

m xture used, 350 ng products m xture obtained. Products: OO 19N 1| iN

O OO0 0-4

BocHN, J,

NN, ..

N

( ONN O Boc H- Boc HN ,e
difications: 331 ng step 4 products m xture used, 240 ng
and 24 ng of conmpound 266 obtained. Products:

OOv O& 5 Step 5:

of conpound 265
~0 NNn.. H

10000 o

H-camBocHN HN O O"~p O& V Conpound 265 Conpound 266 Dat a




15 Step 1: Modifications: 1.14 g 3-(2,3-di hydro-benzofuran4-yl)-acrylic
acid used, 600 ng product obtained (52%vyield). Product: O\ I NH 20 0 30
Oct ober 2006 364 Data: 'H NVR (400 MHz, CD30OD) 8 ppm 3.35 (t, J=8.93 Hz, 2
H, 4.74 (t, J=8.93 Hz, 2 H, 6.49 (d, J=7.09 Hz, 1 H), 6.95 (d, J=8.56
Hz, 1 H), 7.25 (d, J=7.09 Hz,, | H), 8.13 (d, J=8.80 Hz, 19 kicbM2d¢d¢tH '
188. 5 Step 2: Mdifications: 560 ng
1, 7-di hydro-2Hfuro[ 3, 2-f] i soqui nol i n-6-gne used, 380 ng product obtained
(48%yield). Product: OJ ki N C 10 D&3: 'H NVR (400 Hz, CDCI3) 6 ppm
3.47 (t, J=9.05 Hz, 2 H), 4.84 (t, J=9.05 Hz, 2 H), 7.24 (d, J=8.56 Hz, 1
Hy, 7.33 (d, J—EﬁJ—T- —1-H) - 8.20 (m 2 H); M5 (MH)* 206. Step 3:
products mixtyre ‘obtdindd. |PPe®udts330 | | ~ Ob ?IN iNOO1 NOHQ
-4,0H Boc hog Step{4: 20 Modifigations] 216 ng step 3 products m xture
used, 330 ng product$ m xtufe obtjai ned Products: 30 Cctober 2006 365 p
O\l NiN Olp O NN, ". PNH Boo Ny Boo HN O OO Step 5:
Modi fi cati ons(.Jlg 3P Ty st OE g%.{; 7... ture used, 140 ng of conpound 267
6

n &0

and 5 25 ng ¢f conppund 2 ne Products: Owp- \ I iN\ " iN 010;
O NN.. Hp NN ,|. HBocHN~p H N, BogHN,4 HN, 0 OOp Q -T Conpound
Th 267 Conpoyind 268{ 10 Datfa of c¢npound{267: 'H NVMR (400 Hz, CD30D) 8 ppm
1.07 (m 12 H), 1.24(m 4Jo H, 1.43 (nm 1 H, 1.88 (dd, J=8.07,5.38 Hz, 1
H, 2.26 (m P H, 261 (dd,” J=1$-69, 7109 Hz, 1 H, 2.94 (m 1 H), 3.42
J=9.05 Hz| 2 H),[{4.05 (jdd, J=11.86, |3.55 Hz, 1 H), 4.24 (s, | H, 4.50
2 H, 4.y7 (t, Pp=8.93|Hz, 2 H, 5.1 1 H, 529 (d, J=17.12 Hz, |
, 5.76 (m P H, 74103 (d,} J=8.80 Hz, 1l H, 7.12 (d, J=6.11 15 Hz, 1 H),
91 (d, J=5.B7. Hz, | H)., §.06 (df J=8.8 1 H,; Ms: (MH)® 726. Data of
; iz,370D30D)37® ppm 1.06 (m 12 H), 1.19 (s, 9 H)
6 (m 1H} 1.44(m 1K), 1.88 (dd 7 Hz, 1 H, 2.24 (d,
1H, I : (m J=3.42 Hz, 1 H),
H, 5.42 (d, PJ=10.52 , I H, 5.30 (d, J=17.12
Q1 (s L H) 130 October 2006 366 7.39 (d,
2 7} 71 9671d,| J=1.96 Hz, | H), 8.12 (m 2 H):
269: Prgparatijon of Conmpound 269 F F FROiN O
. N, OO®O~-} V d(Jonpound 269 Schenme 2 OCF3 O OCF3
OCF3 -OH -T PHO) 2PON8 NH PCGCI 3 rN{O CI OCF3 step 3 ?1N t-BuOK, DM,
LaCl3 HO 01- Q5 NiN—7—NHQ 4 HN-4-2-6401 ~v BocHN O 1lu N O O Conpound
269 Stepl: 10 soljuti"on )fgz |fI3Zrorrret hoxyci nnam ¢ acid (11.6 Qg),
di phenyi phosghoryl fazide {(13.75]g), andq triethylamne (7.07 g) in benzene
( 50 m.) was|stirredq for I|h. Affter filltration through a silica gel plug
washi ng wi thibenzeng¢ and cpncentrjati on, jthe 30 October 2006 367 residue
was di ssol ved T di pheqyT mET Hage \ and refluxed for 3 h. After
cooling to it, solids were|collegt thr ough a plug washing wi th benzene
and dried to{ give $.1 g (449 of the de¢sired product as a solid. '"H NWR
(400 MHz, CDBOD) S jppm6.{79 (d, {J=7.3 Hz, 111), 7.29 (d, J=7.3 Hz, | H),
7.57 (t, J=8]1 Hz, L H, 7470 (d] 5 J=7)8 Hz, | H), 8.30 (d, J=8.1 Hz, |
H; Ms: (MHH]' Z80.| Step R: 37 sql utjaoni of
5-trifluoromethoxy-2H i soquinolin-l-one[(4.58 g) in POC13 (50 nl) was

NN
[Epp—

5 - -

S
&

O\l;

. 95 (

RN

(@]
11
(61

oy

refluxed for{3 h. After cooling and congentration, the residue was based 10
with 5 N NaOH and extractegd with|CH2Cl 2f The organic | ayer was washed with
brine and diied over MyS@. After concentration, purification by flash

chromat ograpphy Bf Bi oPagd wBTh $%35hy] acetate in hexanes gave 4.347 g
(88% of the|ldesired product as|a soligd. '"H NVR (400 MHz, CDCI3) S ppm
7.66 (m 2 HL 7. 87 (d, J95.9 Hz} 1 H),|] 8.31 (m 1 H), 8.37 (d, J=5.9 Hz,
| H); M H' 248. 15 Jtep 3:|To a suspension of {

1-[2- (I -cycl sulforyl am nbcarbonyl - 2- vi nyl -

cycl opr opyl clar belnoyl )-Q- hydr %y - pyrd6l i [di ne- | - car bonyl ] - 2, 2- di et hyl - pr opy!
)- carbam c facid tgn-butylf ester] (56 ny),
| -chl oro-5-tfri fl uorjomret hoxy-i soquinoline 20 (25 ny), and LaC 3 (25 ng) in

DMF (1 nL) gt -78C(was added tenf BuokK (J0.5 nL, | Min THF) and warned to
it. After strrrmngfor—36-+m—the—+eadtion was quenched wth saturated

NHACl solution and extracted with ethyl acetate. After concentration,
purification by prep HPLC gave 35 ng (46% of the desired conpound 269 as a
solid. "H NVR (400 MHz, CD3OD) S ppm1.03 (m 12 H), 1.24 (m 10 H ,1.44

(dd, 25 J--9.7,5.3 Hz, 1 H), 1.88 (dd, J=8.1, 5.6 Hz, 1 H ) 2.28 (m 2 H),
2. 64 (dd, J137 7.1 Hz, | H, 2.94 (m | H, 4.09 (in, 1 H, 4.21 (d,
J=9.3 Hz, | H), 4.53 (m 2 H), 5.12 (d, J=11.5 Hz, | H), 5.30 (d, J=17.1
Hz, 1 5.75 (m 1H, 592 (m 1H, 6.60 (d, J=9.5 Hz, | H), 7.49 (d,




Step 1: Modifications:
CI NNH 10 O Data:

(71% vyield).

7 g 2-chlorocinnamc acid used, 5 g product obtained
"H NVR (400 MHz, CD30OD) S ppm 3.02 (m 4

H, 3.9 (m 4 H, 6.97 (d, J=7.34 Hz, | H), 7.18 (d, J=7.34 Hz, 1 H),
7.44 (m 2 H), 8.02 (d, J=7.83 Hz,1 H; M (MH* 231. 15 Step 2:

Modi fications: 2.2 g 5-norpholin-4-yl-2Hisoquinolin- | -og@m&%ﬂ@oﬁi g
product obtained (87% yield). Product: 30 Cctober 2006 371 CD NON C
Data: 'H NMR (400 MHz, CCI3D)"S ppm3.09¢5 4 H), 3.97 (m 4 H, 7.32 (d,
J=7.58 Hz, 1 H, 7.60 (m 1 H, 7.91 (d, J=5.87 Hz, 1 H), 8.06 (d, J=8.56
Hz. 1 H, 8.26 (d, J=5.87 Hz, | H) 5 Step 3: Modifications: 50 ng

1- chl or o- 5- noriphdbi n-|4- yC- i Joq@u7nol i 3&7and 111 ng { 1-[2-(1-

Cycl opr opanesul f onyl gm nocanbonyl - P-vi n yi - cycl opr opyl car banoyl ) - 4- hydr oxy-
pyrrolidine-I|-Jcarbonyl]-2, 24di met hyl - proplyl )-carbam c acid ten-butyl ester
used, 40 10 prodyct obtained (6% yiel d). Product: (ONC N thy.. H
BocHN- H'eP [0 t) 71 Conpound 271¢iData- ¥ H NVR (500 MHz, CD30D) 6 ppm 1.07
(m 12 H), 1.236 (l?n 10 Hy, 1. A08(dj 31% J=7.93 Hz, | H), 1.88 (dd, J=7.093,
5.19-Hz, | H), 2.25 (m 2 H}f, 2.62j(dd, .J=13.73, 7.02 Hz, | H, 2.94 (m |
Hy, 3.06 (d, J=3.97 Hz, 4 Hj, 3.94|(m 4 H, 4.07 (d, J=14.04 Hz, | H),
4.25 (s, 1 H),1 4.45 (d, J=12. 4.52 (m | H, 512 (d, J=9.46
Hz, | H, 5.29—(—1?&6#9—‘ (m I H, 5.85 (s, 1 H, 7.34 (d,
30 Cctober 2046 721J=7732 45 (t, J=7.78 Hz, | H),. 7.59 (d,
J=6.10 Hz, 1 H), 7.9% (d, J{ ), 7.97 (d, J=5.80 Hz, | :
Exanpl e 272: Rreparafi on of b#N OO N Nu.. H BocHN\ HO m
O O 5 Conpourld 272 Eonpoun ared by follow ng Schenme 2 of
Exanpl e 269 ext‘e‘rﬁ—t‘mat 27F" Etho rTinam ¢ acid was used in place of
2-trifluornmet joxyci nham c ag Sﬁ s?%dp; J. Step 1: Modifications: 10.4 ¢

2, 3-di met hoxyg¢i nnam ¢ acid Jsed 4 1 g prjoduct obtained (40% vyield).
Product: Owve {MeO L NH 15 0 a: '"HINWR (400 MHz, CD30D) S ppm 3.86
(s, 3 H, 3.9 (s, 3jH), 6.82 (d, P=7.2 iHz, | H), 710(d J=7.2 Hz, | H),
7.28 (d, J=8.8 Hgp; 1{H ,c8.D/3kd, J=838 Hz, | H,; M: (MH)' 206. 20 St ep
2: 30 Cctober 2006 873 Modjficatipns: 4,1 g

5, 6-di met hoxy42H-i sofui nol i p-| -ondg used, |4.03 g product obtained (90%
yi el d). Produit: \OIN 5 d Data:f'H NWR (400 MHz, CD3OD) S ppm 3.97 (s, 3
H), 4.05 (s, H, 765 (d.} J=9. 29 Hz, H, 7.90 (dd, J=5.87, 0.98 Hz, 1
H, 8.12 (m HD StepQ3: [LO3RBdi|fi 38%igns: 22 ny

1chl oro- 5, 6-dilmet hoxy-i soquj nolingq and 5 ng {1-[2-(1-

cycl opropanesyl f onyl hmi  nocar bonyl| 2- vi nyl - cycl opr opyt car banoyl ) - 4- hydr oxy-
pyrrolidine-1icarbonyl]-2, 2} di met Ryl - propgyl }carbam c acid ten-butyl ester
used, 31 ny productliobtal Y%yield). Product: ""OIN ONN .. HO
BocHN' o b 1% Cohpohind272 Dég%: | HSWVR|(500 MHz, CD3OD) S ppm 1.06 (m 12
H, 1.26 (m 10 H), .44 (s}, | H)}{ 1.88|(d, J=7.32 Hz, 1 H), 2.24 (s, 2
H, 2260 (m £ H, 2094 (m|{I H, {3.92 (3, 3 H, 3.99 (s, 3 H, 4.06 (d,
J=11.90 Hz, I |H), 4.p3 (s 1 H, 4. 43 (d J=10.68 Hz, 1 H), 20 4.53 (m 1
H, 5.12 (d, §=16381& f 8':.:0 38&’ 4=17.40 Hz, | H), 577 (m 2 H), 30
Qct ober 2006 37 7.85 Eh =886 [H%% ). 7.46 (d, J=5.80 Hz, 1 H), 7. 89
(d, J=5.80 Hz 7.97 (d, J=§. 85 Hz{ | H. Exanple 273: Preparation of
Conpound 273 110 d\ 1 i]NO ki "NNp.. HBocHN Fl e m0 0 -V 5
Conmpound 273 _,orrpoun|d 273 s pregared by follow ng Scheme 2 of Exanple 269
except that 4¢ T orjo-3pmet no§g§| TadH cid was used in place of
2-trifluornethoxyci nnamc gcid step 1_ 10 Modifications: 2.5 g

4- chl or o- 3- ne{ hoxyci|nnam c [aci d u<ed, 1.2 g product obtained (48%yield).
Product: o G i NH| 15 O Data: 'HNWVR (400 MHz, CD3OD) S 4.00(s, 3 H,
6.64(d, J=7.0Pp Hz, 4 H), 7.415 (d, { J=7.34 Hz, | H), 7.21 (s, | H, 8.22 (s,
| H. Step 2:[20cMdi fi1gatijonsgs 1.|]0%38g

7- Chl or o- 6- mef hoxy- 4H-i soqyi nol i n{l -one Yised, 0.8 g product obtained (70%
yield). Produpt: 30 {Cctoberj 2006 {375 O {Cl iN CI Data: 'H NVR (400 Hz,
CDC13)8ppm405(s,3H) 7.13 (s, 1 ,748(d J=5.38 Hz, 1 H, 8.21
(d, J=5.62 Hz{_1 H . 8.34 (s, 1 . M5 _(MrH) ' 229. 5 Step 3:

Modi fications: 44 ng 1, 7-di chl oro- 6- net hoxy-i soqui noline and 113 ng
(1-(2-(1- cycl opropanesul f onyl

am nocar bonyl - 2- vi nyl - cycl opr opyl car banoyl ) - 4- hydrox y-
pyrrolidine-I-carbonylj-2,2-dinmethyl-propyl}-carbamc acid tert-butyl ester
used, 25 ny product obtained (17%yvyield) 10 Product: CIl iN O NN - H

BocH\j H NCO

1.07 (m 12 H,
J=8.07, 5.38 Hz,

06V V Compound 273 Data: 'H NMR (400 Hz, CD30D) S ppm
1.24 (m 10 H), 1.44 (dd, J=9.54, 5.38 Hz, | H), 1.88 (dd,
| H, 2.26 (m 1 H) 2.60 (m 15 J=13.69, 6.85 Hz, 1 H),

~ N~ A N~



(dd, J=9.66, 7.21 Hz, 1 H), 5.12 (d, J=10.52 Hz, | H), 5.30 (d, J=16.87 Hz,
|l H, 576 (m 1H, 586 (s, 1 H, 7239 (m 2 H, 7.95 (d, J=6.11 Hz, 1
Hy, 8.00 (d, J=9.29 Hz, 1 H. 20 30 Cctober 2006 378 Exanple 275:
Preparation of Compound 275 CI iN O Npp. H 0 BocH\~ HBO 0 O~
Compound 275 Conpound 2 was prepared by follow ng Schenme 239hcktRrpbEs 269
except that 2 5 chl oro-3-nethoxyci nnam c acid was used in place of
2-trifluormethoxycinnamc acid in step |. Step 1: Mdifications: 658 ng

2- chl or 0- 3- met hoxyci nnam ¢ acid used, 3665%g product 10 obtained (54%
yield). Product: C O\ NHO Data: 1H NVR(400 MHz, CD30D) S ppm 4.02 (s,
3 H, 6.91 (d, J=7.34 Hz, | H, 7.23 (d, J=7.58 Hz, 1 H), 7.35 (d, J=9.05
Hz, 1 H, 8.27% (d, J99.05 Hz, 1 H)| 15 Stlep 2: Modifications: 350 ny

5- chl or o- 6- metjhoxy- 2H i soquiinol i n-jl -one 4ysed, 300 ng product obtained (80%
yield). Produdt: 30 Qctober {2006 379 Cj O\ i ,Ncl Data: "H NWR (400
Hz, CDCI3) S gpm 4.09 (s, 3|H), 7.[43 (d, }J=9.29 Hz, | H), 7.93 (d, J=6.11
Hz, 1 H, 8.30(m 2H: NMI(MH* 229 % Step 3. Modifications: 68 ny

1, 5-di chl oro d- md? hoxly- Boqti #Pi e 4 167 ng cycl opropanesu | fonyl ani
nocarbonyl Jin yl-g yc | ppropyljcarbamp yl)-4-hydrox y- '
pyrrolidi ne-l-carbonyl]-2,2 di net Ryl - propyl ]-carbam c acid tent-butyl
ester used, 130 ng pgroduct |obtaired (60% yield) 10 Product: C N O BocHN~-
H N e Conpound—=2+5 Dat:(x:' ~—H-R , CD3OD) S ppm 1.06 (m 12 H),
1.25 (m 10 HY, 2 46}(d" JFs%8b Wy 3 H|, 1.88 (dd, J=8.07, 5.62 Hz, 1 H),
2.27 (m 2 H,j 2.62 (m 1 I-ﬁ 2.94 15 (m 1 H, 405 (m 4 H, 4.22 (d,
J=9.05 Hz, 1 H), 4.4¢ (d, JF11.49{Hz, | H, 4.54 (dd, J--9.78,6.36 Hz, |
H, 5.13 (d, J=10.52|Hz, 1 H), 5.20 (d J=15.89 Hz, I H), 5.76 (m 1 H,
5.86 (s, 1 H), ’I?U a0, =9 2931 IE;“‘Y.SS (d, J=6.36 Hz, 1 H), 8.01

(d, J=6.36 Hz, H),18.20 (d 5: 29 Il H; MS: (MtH)' 749. 30 Cctober
2006 380 Exalr[BIe 276: Preparatior of Cofrpound 276 \0 C , \' \ ~iN O-N
No. HC BocHNJO 1-1f{O m Cpnpound 276 Cpnpound 276 was prepared by

follow ng Sch¢ne 2 ol Exanp] e 269 |except|that 3- 5 chloro-2-nmethoxyci nnamnc
acid was used}inmpl age of 2}taifl orsmt hbxycinnamc acid in step 1. Step
1: Modificatigns: 4.24 g 3-chl oroq2-nmethpxycinnam c acid used, 2.4 g
product obtaiped 1 p (Sb .{..: pirll Prpduct: \_ U C \ \ / NH O Data:
1H NMR (400 MHz, CD3{D) S ppm 3.93 (s, 1{H), 6.85 (d, J=7.34 Hz,1 H), 7.24
(d, J=7.34 Hz} | H_,17.52 ( J=8180 Hz .}l H), 8.03 (d, J=8.80 Hz, 1 H);
MB: 15 (MrH)| 2ID. Btep 2;} M8 f if catldonk: 2.09 g

6- chl or o- 5- me{ hoxy- 2H i soquj nol i n{1-one psed, 1.9 g product obtained (83%
yield). 20 Prpduct: BO October 2006 381 Cl ~ ~ d Data: 'H NWR (400 Hz,

CDC13) 8 ppm #.03 (s{ 2 H),{ 7.63 ¢d, J=9105 Hz, | H), 7.86 (d, J=5.14 Hz, 1
H, 81)6 (d, $=905 Hz | H) 8.3 Z(d, JE5.62 Hz, 1 H); Ms: (MtH)® 229. 5
Step 3: Mdif({call onk: B1 ng 41%- ¢li cHPorb- 5- met hoxy-i soqui nol i ne and 226 ny
{ 1-[2-(1- cygl oproppnesul fjonyl am{ nocar bEnyI - 2-vi

nyl - cycl opr opyl car bajroyl ) - 4 hydr oxy-
pytrolidine-I{carbonyl)-2, 2 -di rret 1y| -propyl)-carbam c acid ten-butyl ester
used, 10 1l4pnygsprofucio et (38%y) el d). Product: ~O G zZZI iN O O
o i ohnd s
H),

NN.. H BocAN."Fi |mOO 6 Data: 'H NMR (400 Hz, CD3QD) S ppm

1.06 (m 12 H, 1.23/ (m 10 1144 (t,} 15 J=6.72 Hz, | H), 1.88 (dd,
J=7.95, 5.26 Hz, 1 H, 2.29 (m 2|H), 2./62 (dd, J=13.33, 6.48 Hz, | H),
2.94 (m 1 H} 3.98 s, 3 H), 408 (m 4H, 420 (m I H),451(m 2 H,
5.12 (d, J=10{5ZpRz, TT1T H.15- 84 (F, 121|-|), 575 (m | H, 5.87 (s, 1 H),
7.50 (m 2 I—‘ 7.95 (d, J38.80 Hg, H)|, 8.06 (d, J=5.87 Hz, 1 H); M
(MT) 749. 30 Qct obef 2006 | 382 EKaane 277: Preparation of Conpound 277
CIl N OO NNn. H BocHNJJH N,"<{0 O O|Q Conpound 277 Conpound 277 was
prepared by fpllow ng Scherre 2 of | Exanplle 269 except that 3- 5

(4-chl or o- phenyl p- 3-Imet Boxy- atryl | c 4ag1 d was used in place of 2-
trifluormath(iyci nnam ¢ acijd in sfep 1. |[Step 1: Mdifications: 4.24 g

3- (4-chl or o- phenyl ) -|3-met hgxy-acrylic aqid used, 130 ng ? n, rnd,,rt
nhiainrtl (Z ., .., 1d Product:{Cl NH| ~ 0 0O Data: 1H NVR(400 Mz,
CD30D) S ppmi3. 96 ( 3 HJ 719 [dd, J48.80, 2.45 Hz, 1 H), 7.28 (d,
J=2.45 Hz, 1 H), 7.34 (s, | H, 8.25 (d, J=9.05 Hz, 1 H; Ms (MtH'' 15
210. Step 2: Modifications: 105 ng 7-chl oro-4-net hoxy-2Hi soqui nol i n- 1- one
used, 60 ng product obtained (71%yield). 20 Product: 30 Cctober 2006 383
Cl iN G Data: "H NWR (400 Hz, CDC13) S ppm4.05 (s, 3 H, 7.67 (dd,
J=8.80, 1.96 Hz, 1 H, 7.80 (s, 1 H), 816 (d, J=9.05 Hz, 1 H), 8.24 (d,
J=1.96 Hz, 1H) M. (MEH)' 229. 5 Step 3: Modifications: 46 ng

1 7 dlchloro - met hoxy- |squ|noI|ne and 113 gy {1 [ 2- (1-

I T Y T T T |



5 Step 3: Mdifications:
c ycl opropanesu |

mg { 1-(2-(1-

ycl opr opyl car bano yl)-4-hydrox y-

pyrrolidine-I-carbonyl]-2, 2-di net hyl
used, 70 10 ng product obtained (47%yield).

BocHN-4 11 O O Conpound 278 Data:

H),
2.24 (m 2 H),
3 H,
(d, J=10.52 Hz,
J=8.80 Hz, 1 H)
M5 (MHH) t

Compound 279 i

1.25 (m 10 H),

749.

1.

44 (m

I 15

2.61 (did, J=13.82,

4.04 (dd, J=11.74, 2.69 Hz,

- propy

'H NVR
H),
6.
H, 4.

1. 88(dd, J=8.07, 5.62 Hz,
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7.37
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20 3(
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Cct ob
N Nu.
| lowin

1, 42317
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1 Schen

1323z,
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trifluornmet hoxyci nnamjc acid

3- et hoxy- 3- ( 3-
0O Step 2: Modi
300 ng product
387 Data: 'H NN
(dd, J=9.17, 4
(d, J=9.29 Hz,
1-chl oro-4, 6-d
Cyclopropanesm
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N,.,. H BocHN
(m 12 H), 1.2]

t hdxy-

net hox

ficati
15 -ob
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- pheny
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in ste
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&aQ04 1

c 424 d
p 1. St
i c aci
6 -di nH

o

42 ng 1, 4-di chl or 06- net hoxy-i soqui nol i ne and 117
fon yl am nocar bonyl

-2- vinyl -c

| {-carbam c acid ten-butyl ester

Product: C 30 NctdBelN2006H

(400 Hz, CD3OD) S ppm 1.05 (m 12
1H,
3.97 (s,

2 H, 512

7.19 (d,

I H);

1H,
21 (s,
1H),
H) ,

2.94 (m 1 H),
1 H), 4.49 (m
5.75 (m 2 H),
8.13 (d, J=9.05 Hz,

386 Bxample 279: Preparation of
-|[dO m O O Conpound 279 Conpound

Exanpl e 269 except that 3- 5

was used in place of 2-

ep |: Mdifications: 4.24 g

d used, 400 ng Product: 0O / NH
t hoxy-2Hi soqui nol i n-1-one used,
roduct: O iIN C 30 Cctober 2006

R (200
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Hz,
I

cor13Pos

7.45 (
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bbt ai n
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Dat a:
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[(m 2
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J=11. 74
1H,
, 7.14
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ai ned
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H, 1.4
J=13.
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10 Dat
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94 Hz,

DO D
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 (d, J
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on of
1 30 Cc

J=47]

Hiz2 4.
93 Hz,
z, 1 H)
Conpouri
t ober 2

2344,
2 H,
. 8.16
d 281
006 3¢

{69 Hz,

213.

20 [hat a:

| d) .
L.

7 (s, 3 H, 4.05 (s, 3 H, 7.31
1 H, 7.75 (s, 1 H, 8.16
ep 3: Modifications: 89 ng
3my (1-[2-(1- |
ycl opropyl car banoyl ) - 4- hydr oxy-
| }-carbamc acid tert-butyl
yield). 10 Product: b iN ON
"H NWVR (400 Hz, CD30D) S ppm 1.07
1.87 (dd, J=8.07, 5.62 Hz, 1 H,
| H, 152.94 (m. 1 H, 3.92 .
, 2.93 Hz, 1 H, 4.24 (s, 1 H,
5.12 (d, J=10. 52 Hz, 1 H, 5.29
(d, J=9.05 Hz, 1 H, 7.40 (d,
J=9.05 Hz, | FD M5 (MHH)' 744,
ion of Conmpound 280- HO/ \ iN Q
npound 280 was prepared by
hat 3- 5
s used in place of 2-
ep 1: Modifications: 4.28 g
used, 3.1 g product 10 obtai ned
15 Step 2: Modifications: 2 g
1.5 g product obtained (61%
"H NVR (400 Hz, CDC13) S ppm
8.28 (d, J=5.62 Hz, | H), 8.36
t ober 2006 389 Step 3:
t hoxy-i soqui noline and 113 ng

d,

yl -cycl opr opyl car banoyl ) 4- hydr oxy

ropyl)-carbamc acid tert-butyl

Product: HO\ I ~-N O NN,

"H NMR (400 Hz, CD30D) 8 ppm

, 1.88 (dd, J=8.19, 5.50 Hz,

, 2.93 (m 1 H), 4.07 (d,

85 Hz, 2 H, 513 (m 1 H),
2 H, 7.26 (d, J=6.11

(n1 1 H; Ms: (MH)© 700. 15

ci iN O NN,. HOBocHN 4 F1

follow ng Schene 2 of Exanple 269 except that 3-
acid was used in place of 2-trifluornethoxycinnamc acid in
1: Modifications: 11 g 3-chl oro- 3-phenyl -
yield).
732 (t,

obtained (29%
S ppm 7.34 (s,

7.90 (d, J=8.07 Hz,

VE:
nnl
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(MtH) '
;n_1 nne .

~ 2

1H),
1

180. Step 2:
, efl
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8.39 (d, J=8.07 Hz,
c *Fna;c r.

I dnrt

~

tdH O
I

t;:
nbt p. ;

n?A (66% yiel d) Product:

)0 Conpound 281 was prepared by

chl or o- 3- phenyl -acrylic
step 1. 5 Step

acrylic acid used, 3.1 g product

10 Data: 'H NMR (400 VHz, CD30D)
H, 7.77 (t, J=7.46 Hz, | H),

1 H, 11.37 (s, 1 H) VES:

2! ad-hlnn ") ~Licnnn
c t4




Product: F3C

(d, J=9.29 Hz,

J=5.62 Hz, 1

Modi fi cati ons:

1-[ 2-

(1-cycl opr opanesul f onyl am nocar bonyl -
20 pyrrolidine-I1-carbonyl]-2, 2-di nmethyl

my product obt ai ned (279
N O NN .Yry BocH\ HNCO OS -V Conpound 282 Data:.
6 ppm1 05 (

ester used, 4
393 F3C0 / ?
NMR (400 MHz,

J=9.17,5.50 Hi
(dd, 5 J=13. 4}

H, 4.21 (s,
J=17.12 Hz,
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(MrH) " 768. 1
N "..<<H Bo
foll ow ng Sch
(4-f1luoro-phe
trifluornetho
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nmg product o

1

Cll
I

H),

2

Qm\
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H),

/N

d Dat a: '

7.59 (d, J=5.62 Hz,

8.40 (d, J=9.05 Hz, |
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n_ 12

H NVR (400 MHz, CDC13) S ppm 7.51
1 H, 7.64 (s, 1 H), 8.31 (d,
H; M5 15 (M:tH)' 248. Step 3:
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) 30 October 2006
vi nyl - cycl opnpyl car banoyl ) - 4- hydr oxy
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$9 el d) Product: 30 Cctober- 2006
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Hz, 1
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7-fl uoro-4- met hoxy- 2
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H AITvtR (40) MHz. CDC) 5 pom 4. 05
7.86 (dd, J=9.66, 2.57 Hz, 1 H),

H ™~ 212. 15 Step 3: Modifications:
noline and 112 ng (1-[2-

i nyl cycl opr opyl car banmoyl ) - 4- hydr oxy
ropyl }-carbam c acid ten-butyl
oyield). 20 Product: 30 Cctober
NN../]H BogHN f10 V Conpound 283 Data: 'H
1.06 (m 12 ¥), 1.24 (m 10 H), 1.42 (m |

1 H) 0 23 (m 2 H, 2.55 (dd, J=13.08, 6.48 FE
)64é§,3|493109(m1H) 4.23 (s, 1 H), 4.30
(m 1, 12 (d, J=10.27 Hz, 1 H), 5.29 (d,

1 H, m 1 H, 7.46 (d, J=9.05 Hz, | H),
7. 75 (9, 8.18 (d, J=9.05 Hz, | H; M
Prep of Conmpound 284 CI \0O\ I iNON
pbnpoundg bnpound 284 was prepared by

pl e 269 step 1. 15 Step 1: 30 Cctober

m xt ur nmet hoxy- 2H-i soqui nolin-1-one (876
PCN (16 hs refluxed for 3 h. Filtration gave
ed4 55 O a solid. Product: C 5 0 Data: 'H
4.00 ( 3 , 7.58 (m 2 H, 8.14 (d, J=10.03
ep 2:

10 Mod] fications: 418 ng
4-chl or o- 7- met hoxy-RH-i soqui nol i p-| - oneused, 410 ng product obtained (90%
yield). Product: Cj vi_ 15 Data:

'H NMR (400 Hz, CDC13) 8 ppm 4.00 (s, 3
Hy, 7.49 (ddy JB9.16, 2.44 Has1 1 Fmﬁ17 5 (d, J= 2. 44 Hz, 1 H, 8.12 (d,
J=9.16 Hz, I|H, 8.J21 (s, 11 H; V5 (MHH)' 229. Step 3. Mdifications:
ngy 1,4-dich|oro-7-nethoxy-|squ|mollne nd 117 ng { 1-[2-(1- 20
cycl opropanegjsul f onyl am nodar bonyli - 2- vi nyl - cycl opr opyl car banoyl ) - 4- hydnky-
pyrrolidine-fl-carbhanyl]-212-dineqhyl - prjopyl } -carbam c acid tent-butyl ester
used, 50 ng pr®dudt obt aijnetb2( 33%4elld). Product: 30 October 2006 397 Cl
\O\V I iN @ NN.J. NH|~ HI11]0 BogHN O Conpound 284 Data: 'H NVR (400
Hz, CD3OD) § ppm 1405 (m J]20 H),}1.24 Im 2 H), 1.44 (m | H), 1.89 (dd,
J=8.19,5.50 |Hz, | H), 2. 26 (n] 2{H), 2.162 (dd, J=13.69, 6.85 Hz, 1 H, 5
2.94 (m 1 Hy—392—(s; 407 (ddj J=11.98, 3.42 Hz, 1 H, 4.19 (m 1
Hy, 4.44 (d, J=11.74 Hz, 1 FD 4. 58 (dd J=10.27, 7.09 Hz, 1 H), 512 (m |
Hy, 5.31 (d, J=17.12 Hz, 1 FD 5,78 (m 2 H), 7.49 (m 2 H, 7.91 (s,
H, 802 (m | H,; M (NHFD 749. 10 Exanpl e 285: Preparation of Conpound
285 OCF2 -N ONN,

H BocHN J HO O O Conmpound 285 Conpound 285 was
prepared by foll owi ng Schenme 2 of Exanple 269 except that

]

, 4.46
40 (s,
1H),

o284

oV (@

aT @

42

was used in
See

pl ace of 2-difluornethoxycinnamc acid in step 1. 15 Step 1 and step2:
conpound 256 30 Cctober 2006 398 Step 3: Mdifications:

46 ny




30 Cct ober 2006 400 hydroxy-pyrrolidine-I-carbonyl]-2,2-dinethyl -propyl
}-carbamc acid ten-butyl ester used, 140 ng product obtained (47%vyield).
Product: (--O OiIN ON--~N HO BocH\N~ Fi Sri Ov Corrpound 286 5 Dat a:
~ H NWR (400 Hz, CD3OD) S ppm1.06 (m 12 H), 1.24 (m 10 , 1.43 (dd,
J=9.05, 5,14 Hz, 1 H), 1.87 (m 1 H, 2.22 (d, J=9.29 Hz, dd,
J=13.45, 7.09 Hz, 1 H, 2.94 (m | H), 4.05 (dd, J=11. 62 %9'?%%01@%?5

4.24 (s, 1 H, 4.44 (m 6 H, 5.13 (d, P%7.36 Hz, 1 H), 5.29 (d; J= 17 36
Hz, 1 H, 575 (m 2 H, 7.04 (d, , n T-010 u., , to 7 AAMr=c R7 u, 17
FOrar=o nc H&Z1-—T-n 7 RR (A _1=6 1 _Hz, | H); M5 (MrH)' 742. Exanpl e
287: Preparatijn of Qompounyl 283 F 453)40 O\ 1 iN O N-~Nn.. BocH\~ < O

Conmpound 287 COct ojer 2006 401 [Conpounld 287 was prepared by follow ng
Schenme 2 of Exjanpl e 469 except that 3-

(2, 2-di fluoro-fpenzol 1, 3]dio ol - y )-acrylic acid was used in place of 2-
trifl uor met hoxyetghas H— 1§ Step 1. Mddifications: 4.56 g
3-(2,2-difluorjo-b nZ([lg; éf‘ 4 yl4§4acrylic acid used, 2.2 g product

obt ai ned (55%lyi el d), Produ,t. FH O |O\ NH O 10 Data: "H NWR (400
MHz, CD3DOD) § ppm 6463 (d,{J=7.09 Hz, 1|H), 7.29 (d, J=7.34 Hz, 1 H), 7.40
(d, J=8.80 Hz,j 1 H), |8.19 (g, J=8.180 Hz, {I H; M (MH"' 226. Step 2: 15
Modi fications: 220 270 270 '
2, 2-di fl uoro-q1H 1, 3- ¢li oxa- 7k aza- cyfcl opentja[ a] napht hal en-6-one used, 2.1 g
product obtained (87%yield). Prodquct: FJF 0,11 N CI Data: 'H NWR (500
Hz, CDCI3) ppm 7.51 (d, J=9%4 29 Hz,{ | H), |7.65 (d, J=5.87 Hz, I 20 H), 8.22
(d, J=9.05 Hz| | H,(8.32 (d, J=5.187 Hz, {1 H; M5 (MH)' 244. Step 3

Modi ficationsi 48 ng{ 6-chl or 0421 Z{di §7juog o- 1, 3- di oxa- 7- aza-

cycl opent a[ a] papht hal ene and 113 ng
{I-12-(1-cycl opropangsul f onyl am ndgcar bonyl 30 COctober 2006 402 2-vi nyl
-cycl opr opyl car banmoy| ) - 4- hyidr oxy-pyrroli gdi ne- |-carbonyl]-2, 2-dinmeth yl-
propyl }-carbamic acid tep-fbutyl éester uged, 40 ng product obtained (27%
yield). Product: F FFfo OiN OO N N,.. H BocH\~t1 0 [O][] Conpound
287 5 Data: I&!E'c" 400 Hz, CD3AD) S ppm 1.02 (s, 12 H), 1.24 (m 10 H),
1.43 (m 1 1 (dd J=8.07, 5.38 Hz, | H), 2.32 (d, J=3.67 Hz, 2 H),
2.64 (d, J= 13 45 He, H, 2.95 (m 1 H), 4.05 (d, J=11.49 Hz, 1 H), 4.19
(d, J=9.29 Hz Ii|)453m2H),512(d J=9.78 Hz, | H, 5.32 (s, |
H),577(m2TH)E 7.34 (d, J=5.87 Hz, 1 H), 7.46 10 (d, J=9.05 Hz. | H).
8.11 (m 2s5H); IVB TﬁM‘dﬂ)Jm RIRhR 28 d 288 F
O/ F\ I N OCH@II’I Corrpoiﬁenm%c'em,rr éﬂ%@&ﬁ%ﬁw
prepared by f FYEM“H@P@FF@H% ipsegtions,dathptugh X6 of thr cxgmplifinatioBsection and

(2, 2-di f 1 uor onhenaRki vi) reyl i d in place of 2-
trifluornet hoxyC|%ﬁgmcglggsé&{oﬁégt%p‘ﬁ%ﬁ% N& e‘{’;ﬂg%(gﬁg §f alﬁ

Modi fi cat i ons #2qh of 8. groups ByiRs| Reoand-Ro shovwi llqlﬁ‘]vetamhc)tepl‘aegd by wgﬂthec aC| d

d, 0.55 E- > F 3C "H
VR | (400 M, g%g%hp%w“%g%@%d&‘%ﬂg@kcfd‘dﬁisewﬁefﬁ)"m‘?‘ 9 Sdg"ﬂlcﬂ‘iv 09 Hr,
1 H), 7.4%0(sFoimuly L 7F@8x4rsple thets; grofp:in (biel)2tis 2I?cﬁvn a'lsQ t&l@ﬁ @‘oup but one
Modi f i catl ons; H%ISmth -di fl uora-6H [(1 ?—J 80? i soqw nol i n- 5- one
used, 0.4 g Br oguet oBt wpHd eeosragthat for “cﬁc‘@ beipyw this groug pat a:

H NVR (400 HaqulCOiBlaod ithdn issprobyl dloupbr §T tgal oot widh abliody 94 (S,
. | catl o

1 H, 827 (d H) + 244, S)Jl 3: Modi

my 5-chl oro- ZOé‘Lai ?rﬁt}ﬁ"_‘é‘oﬁf b?}‘d’f%Péé?ﬁ%?‘@cﬁws%aéﬁmwylmmmm@r eath ny
(1-[2- (I - Cycl emroaaAesdiled gABlvam nocar bonyl - 2- vi nyl - cycl opr opyl car bamoyl ) - 4-
hydr oxy- pf/rrol i di ne-1-carbonyl]-2,2-di nmethyl -propyl}-carbam c acid

t en- but yl Tster used, 30 ny product obt ai ned. Product: 30 Cctober 2006
404 FO~\ Fp\ I iN O N rp,. HSOCCHN~ A O O Conpound 288 Data: 1H
NMR (400 Hz, CD30D) 6 ppm1.06 (m 12 H, 1.25 (m 10 H), 1.42 (m 1 H),
1.87 (dd, J=8.07, 5.62 Hz, 1 H, 2.26 (m 2 H), 2.61 (dd, J=13.57, 6.97 Hz,
1H, 52.93(m 1 H, 4.07 (dd, J=11.86, 2.81 Hz, 1 H), 4.22 (m 1 H),
4.40 (d, J=11.98 Hz, 1 H, 4.52 (m | H), 5.11 (d, J=10.52 Hz, 1 H), 5.29
(d, J=17.12 Hz, 1 H), 5.37 (s, I H, 574 (m | H, 7.39 (s, | H, 7.56
(s, 1 H, 7.63 (d, J=5.62 Hz, i H), 7.99 (d, J=5.62 Hz, | H). 10 Exanple
289: Preparation of Conpound 289 F F-4--n di \' I iN O NN, Il BocH\N~ H
N, O OOQ!~ Conpound 289 30 Cctober 2006 405 Scheme 3 FF F-)-0O
F-)--O OOiININ OO OPt(s)/ICC H2 ONNn. HNN,.. H BocHN. HP BocHN 4
HO Conpound 287 Conpound 289 A suspension of conpound 287 (15 ng) and
Pt(S)/C (5% 5 ng) in ethyl acetate (5 5 nL) was hydrogenated at 10 psi
for 30 mn.” After filtration, concentration quantitatively gave 15 ng of
corrpound 289 as a sol | d 1H NVR (400 M—lz CD3CD) 8 _ppm 1 09 (m 26 H),

a "~ NN "~ o~ A AN NS




BocHN, 4, H O mOO OV | Compound 292 Conpound 292 (16 ng, 84% was
prepared by follow ng Schenme 3 of Exanple 289 by using 19 ng of conpound
253. "H NWMR (400 MHz, CD3OD) S ppm 0.90 (m 15 5 H), 1.15 (m 12 H), 1.48
(m 3H, 2.18(m 1 H, 2.51 (dd, J=13.7, 6.9 Hz, | H, 2.88 (m 1 H),
3.90 (s, 3 H, 3.98 (dd, J=11.6, 3.1 Hz, 1 H), 4. 18 (d J= %ﬂfo%be(rm%

4.36 (d, J=1 1.0 Hz, | H), 4.45 (dd, J=10.2, 7.2 Hz,

6.56 (d, J=9.3 Hz, 1 H), 7.05 (d, J=7.6 Hz, 1H),734(t J:8.1Hz,1 :

7.51 (d, J=5.9 Hz, | H), 7.65 (d, J83ﬁ1§ 1 H, 7.86 (d, J61Hz,1H);

M5: (MtNa)' 738. 10 Exanple 293: Preparation of Compound 293 \ ~iNOO

N'NNA7 H | OBocHNHN mO OO _Conpound 293 Conmpound 293 (7 ng, 35%
fol |l owi ng Schene 3 & Exanmpl e 289 15 by using 20 ng of

was prepared by
1

conpound 252. 1H NMR (400 MHz, CD3O#y S ppm 1. 04(m 15 H, 1.27 (m 12
H, 1.58 (m 3 H), 2.

27 (m 1 H), 2, (m. 48,059 (m 1 H, 4.07 (dd,
J=11.7, 2.9 Hz, 1 H), 4.25 (s, 111), G}Id J=%2.0 Hz, 1 H, 4.54 (dd,
J=10.0, 30 Oct ober 2006 408 7 6 . Tsril H, 7.39 (t, J=7.7
Hz, 1 H, 7.44 (d, J=5.9 Hz, BOdKUENQHz 1 H, 800 (d, J=6.1
Hz, 1 H, 8.06 (d, J=8.6 Hz, 1 : (M-HP™R/g00. Exanpl e 294:
Preparati on of Conpound 294 C tlc i'N OO N 'N.. H BocH\N\-4F 00 O OF 7
5 Conmpound 294 Conpound 294 (14 ny, 78 %9 was prepared by follow ng Schenme
3 of Exarrpl e 289 by using 18 ng of conpound 254. 1H NWR (400 MHz, CD3CD) S
ppm0.94 (m 15 H, 1.13 (m 10 H, 1.20 (m 2 H), 150(m 3 H, 221 (m
1H) 2.53(d*d J=13.8, 7.0 Hz, 1 H] 2.88 (m 1H) J=1T14, 2.6
, 4.14 (dj J=9.3 1d Hz. 1H),4.45(m 1 H.i{6
1 He [ B"H). 7.B0 (. B8 0 Kef 1 (® H), 754(d,a '%§9mﬁz, 1
J=7.13 Hz,| i if), § 02 (d} J=6. i Hz, i H),A rSAQdc8cterdz, 1 H; M
(MtNa) ' 742. |Exanpl e 295: Hreparafion of Corrpound 29 CFgij ONN. N

BocHN, |i N, '[O A0[O 15 (norrr (30T, 100 Twas ébar ed
by follow ng Schevﬁe_t a.m%l%
(MtNa) ' 776. {30 Ogtob r5006 409

3Q ng of{ conpouli 0j Ms:
iN OH BoCHN—+{SrO f‘f‘f‘mmm'_._

epanat|i @i ,afs) Congouphd 296

d 2961(6.3 ngyl 33%!was
prepared by flol B oy ng, S¢here using 20 ny %L conpound
259. 'H NMR ([400 , OD) ﬁop

) ) m - 1. 59
(m 3H, 2.29 (m I H), 2|5 b"{r @&’2@85%, | H),
4 .99 I 4.43 [d,
: : : 587(3 1\H), 7130 (d,
10 J=5.87 It} 1 Hh,_zi_ w( dd—E=8
H, 7.89 (d, | J=5{87 Hz, I |{H) | 7.
Preparation of Co ]

7172 (d, 1| Hz, 1
:H)If\ "(1RQES) ml 2 297:
p
15 Conmpound 29D (A0 ny, ¢100% (was prepared DY I\/leow ng Schemeag of anpl e
289 by using|40 np oi_sfgﬁp) 26[3.(LH i CDBOD) 6 ntg 9B (m
13 H) 1.07 ﬁn2|—|)1.27(n% H 1.57 0 3 H) | 2%% LR, 289] 2168 | dd,
J_ L
3

-IN~ F| © O" (Conpound 297

( 7
J=14.7, 7.1 H—257 7SSt 96—m—3H—404m—1+—H42A(m 1
H 4.42 (d, J:iE_L. 30 ot 03%_30({6 41 Q. ~ G—I) 4.55 (dd, J= 1@*’6 7.0 Hz,
1 H 594 (sf | H 6‘.‘6%"%‘d 356 5 12, 1 F 28 M 2 'I')R72§JO (W J=7.6
Hz, 1 H 7.60(d1J=7.6 Hz} | H (7.89 (d, J56-|z,\_l. (M:Na) * 722.
5 Exanpl e 298: Hriepar,at Ron{ of | Conpou d_298 iN O N N .oHO
BocHN~~ O H p Conpouree298 C()‘Tﬁound) 98 , LO%OQ NS prep{ bly
fol | owi ng Scheme {3 of Exanple' 249 by usi ng~29 np - NcpripBudd [26Y. 1H NVR
(400 MHz, 3()3) 5 ppm . 99 1P ¢ 5 H- 12 t2——1+68-tm3 H,
2.28 (m 1 H, 258 (mAl H. 13 96dn 1@0% 36Hz 1I—|),T.€§,(d,
J=8.8 Hz, 1 H), 7.75[(d,” JF1l1 iz, (P, %35 9Riz2s) |1 . VS

9

ion of Conppund 2

g
H
(MtNa) ' 756. 15— Hxanple-290: Prepa af
Nn.. H BocHN~"H,{0 O mpounp ;299 3( t \r'~“2006 411 COFYpOLﬂ-d 299 (34
ng, 97% was| prepar donyAE \iilrgOSche 0f  EX |l e %E% o) ng 35 ny
of conpound {274. 11H NMR (400 CD3CD) 8 "ppm 1.0r&n "ﬁ), 28§ (m 12
H, 1.58 (mji 21H), 2.27¢( z 9_“de, F=T3(82, 6[ 97 Hz, [T H, | 2.96

, T 7t
m 1 H, 4.002 (4, ] w*m bk \@@f" | H),| 4.44 >11. 98 Hz,
(1H), ?45 (d( J=10.27 Hz, 1§H), %5(3;'(‘1;10 %7\%9 (tﬁt.ms() 7.95 (d,

s

J=6.11 Hz, | r|), 806 \d, J=9-28 Hzl 1 I_IL- NS /l\/l-l-l\ja%_' 756, y:\mpl 300:
Preparati on of Conpound 300 N1d C 0 (y Nn.. H BocHN,,4HO rn CO
Conpound 300 10 Conpound 300 (30 ng, 100% was pr epar ed by foll ow ng Schene
3 of Exanple 289 by using 30 ng of conpound 262. 'H NMR (400 WHz, CD3CD) S
ppm1.27 (m 30 H, 2.25 (s, 1 H, 2.54 (s, 1 H, 2.96 (m 1 H), 3.97 (s,
3 H, 420 (m 3 H, 4.51 (m J=10.52, 6.85 Hz, 1H) 5.37 (s, I H, 7.38
(s,lH) 762(5 IH),765(d J:5.38Hz,IH) 06(d J562Hz 1

— — p~ A= o~ " —— 1 7~ R A~M~ 21l . s




0 H Conmpound 320 Conmpound 320 was prepared by follow ng Schene | and
Schene 3 of above. 10 Step 1(Schene 1): 30 Cctober 2006 414 i0O 1 \N / NH
O To a solution of N, N-Diethyl -4-nethoxy-2-nmnethyl -benzanm de (332 ng, 1.5
mml) in THE (15 nL) at-78C, t-BuJJ (1.7 Msolution in pentane, 1.3 i,
2.25 mol) was added. The resulting red solution was stirn@dabber2806f or
10 min, then 2 5 cyanopyridine (156 ng, 1.5 nmol) was added. The reaction
m xture was then warnmed to rt and stirred%Z%r overnight. The reaction was
guenched with saturated NH4ACI solution and extracted with ethyl acetate
twice. The conbined organic |ayers re dried (MySO4) . and concentrate
The crude product wgds purifidd by Plep. | HPLC to gilve yel | ddfls- golid a
TFA salt. (85 nlté;%yi el d) |10_'H NMR (400 M1z, CO3OD) 6 3cBproppn 3 H)
7.09 (dd, J=9.05, " 2|45 HB, 1|H)Rs7.17X (d, .45 Hz, | H, #me37|(sFr
7.42 (m | H), {7.92{(m | H),} 8.08 {d, J=8.07 Hz, a Hp, Bteiddchay J
Hz, 1 H, 8.65|d, J=4.89 Hz,{ | H.|[LC 5 (retention tine| Zidy 1in

mz 253 (MH ). | Step 2 (S(é{j'_er"e 3, Step 1). O #H=d] ~NJ [I5 CI

6- Met hoxy- 3- pyr{i di n42-y| - ilsodui nol in4 TC-BNE"TFA salt [85 ny, ;82232
mol ) was heatjed urde'r‘l‘t"ef"th 'gth P%OS (530 nL) ffor N Jleltyﬁ;zs}'herWOC
was distilled dff 4nd the rgsidue yas quenched witlh ice.[I't was{then |
neutralized w tih ftG N—NaCH—24 Horttomr—amd—the Wr—soti was—cgrrectefl as

u_éé\. O U ' b U
pure product. ({62 ng, 9 %%Lelg)_ _L“-(;(B( ~n [time: P.063 m'?n‘ivl\/s
mz 271 (NH). Step 3 (SERefe |3, [ep 9){ 3058 ober| 2eme 415, M9 N\ZL [N
ocfi N, _0Qlo H Coppoumnd 320 To a lsolutipn off

I~
\_/‘o

o
ST

w

H 0O N oS- Uao

| -[2-(1-Cycl oprlopkngsul f orfyl gni focaf bonyl.z2- vi diy—-~dycl opr ppy! - -

car banmoyl ) - 4- hyldr oxy p»&—n i ciﬂg‘-ﬂ'- s dPbony > 2-di yl Y LY~ cRibalic

acid 5 tert-butyl ¢ster (82|ng,” 0. 148 | ) “and LaG’L&Bﬁ Pg%é 148 mpl )

in DMF (1.5 nl)fjoyassiurg T {but oxXi ijon 1 n [TAF, 0. {4 ni:, D.74
stirred for 1 hen

mmol ) was added at |- 78C. JThe >t
1- chl or o- 6- et Hoxy- 8- pyPi di n- )aéc (40 AEN O 148 2yp! ) S
added. It was Varnmed to rt and stif for oVernight. Then it was quenched

with water and fiktered. The filtrajed 10 was cojftentrated and the remﬂue
was purified by Prep. PLQIJ,t c)%%kge amoﬁ%@clid as producﬂ—r{@np und
320). (23 ng, 20 %_ie‘Haj‘ HINVR (4 , ) d 67%7-11(08 2 1VH)
1.20-1.30 (m 11 HJ 1.43 (ml 1 H . N 2.22(m 1 H}, 2.35 (m
I
I

1H, 2.69 (m [Te)] 2.93 (m .16 (m 1 H, 4 27 (m
I H

| H), 4.45 (m 4.56 (ml 11H). 1. 3 15 1 H), [5227 (W,

J=15.9 Hz, 1 H), 5.4 )irg} ), & 0 ¢ 7.19 8N J=p@aght, WH)|

7.31 (d, J=1.96 Hz, |1 H), 7.40 (m FH),|7.94 (dd, 3=7.8 Hz, T.B5 fz, | H),

8.11 (d, J=9.394el4-H—8lo2 (s 11 H 8 45 (d l1=0. 04 He +H—8-62
ti

(m I H. LCM (?21 entji ong,tijnme:| _39‘:%71’ 1W2 791 Exanpl e 3p3
Preparati on of {Conpou 824 [20]Sche b Zct obgr 32Q06 (f}@@sg Nw oxane
ZNHEt FEto er 4+ H2NFNHEt f @11 x n NNOO ™S KO -{Bu, Elji />-NE{2 - BD N
DMF 0 Condensati@njof etgyl br%m)pyruvate Wit fidet I thijourea i hsefl uxing
,a-l N
| a

yl
di oxane afforded the B ‘np @h| azbllelas HBr ,sal tl i n qualfti ive
yield. Al kylatiflon of 5 '2-et hy i not t hi fzol e=4- car o §‘I\\l G é’cﬁ"&s}e hyl™ esft er
with Ed in DVF [prpvided—25direthytapmmoythrazal §—§4-Ldr boxytiT—=acjd ethyl
T\oNL Npsi~1 >--NEt2 Schg and 3

u
ester. LC/MB ntf/z ZZQW‘I\/E ! :
p*ej -- { A Hilt 11| 0Nt |BodkNgl ~Lk|H M Cdmpoynd 834, 289] Compound

321 was prepargd_bylfollow ng Sche 2 _aAnd Schenme 3 abovd with that

2-di et hyl am no4t ht ayol 4;%?”0)(”0 acijeth\"ﬁster was |used i njihe stiep 1
of Scheme 2. LT/ VB (R%g i o Tidme| 276 iUl m z 83’8%1(9 é 15 | 6
322: Preparati ¢n of { Corfpound] 322 30| Cct pber 2006 41 l]RJ: HnNYyYH & n

'O NNNO [icg U 0 @ Cpnpounad 322 (,orrpou:nu\)dzz Was [prepar eg by
fol l owi ng Exanpl e 3P1, e%ggjqp J_F.gt E-Od a2t ng- t hi agol e- 4- ch ylli ¢
acid ethyl ester (Prepdared agcokding toj Sc 5 %, 38xCcdptiR, gy | mevhyl
thiourea and methyl!iodide were used inlthe place ¢f ethyl thioufea an
et hyl i odide) vadd uked injthé place of R-di hi’barri no-t i azol e- A
carboxylic aci ¢ ethyl ¢ar- ed 9of S 2. ﬁgﬁ%j on\UnE
2.56 mn): mzj840 (MY 10 Ekanpl e [323:| Preparati o of > 323 M N
OHOOONHN BocAN 1T A0 H Conpound 323 Tonpound 323 Was pr epar ed by
following Step 3 of Exanple 324, except that 3- 15

chl or o- 6- met hoxy- benzo[ d] i soxazol e was used in the place of

1-chl oro- 6- met hoxy-3- pyri di n-2-yl-i soqui nol ine. 30 October 2006 418
MS mz 702 (MH) Exanple 324: Preparation of Conmpound 324 S N OOO N
H ~ BocHN\~ HO O OH5 Conpound 324 Conpound 324 was prepared by follow ng
Step 3 of Exanple 324, except that 3- chloro-benzo[d]isothiazol e was used

T o I T T

[\




MO1/ 1 ~ON21/ NM2 OO N~ NNS BocHN OO0 H Conmpound 326
Compound 326 was prepared by follow ng Schene 1 and Schene 4 of above.

Step 1(Schene 1) 110 / NH 5 O To a solution of

N, N- Di et hyl - 4- net hoxy- 2- met hyl - benzam de (332 ng, 1.5 mmol) in THE (15 nl)
at -78C, t-BuLi (1.7 Msolution in pentane, 1.3 niL, 2.25 mmlQct¥Es 2006ded.
The resulting red solution was stirred at -78C for 10 min, then 4 10

di mret hyl am no benzonitrile (219 ny, 1.5 rrm)l) was added. The reaction
mxture was then warmed to it and stirr®83for overnight. The reaction was
guenched with saturated NI 44Cl solution and the yell ow precipitate was

col l ected and tr_il rated ith ether to give an off-white solid as pyre
product (247 fy, 5p%vyield)|'H NV(DVEO d6, 400 MHz) S p.©@A.2s,| 6 H),| 3.87
(s, 3 H, 6.72 147'%{' H, 6.78 (d, | 15 P=8.80 Hz, ¢ H), &yelogroy, J=8.|30,
2.45 Hz, | 0 (dB J=2 4R+, KH), 7.8B5 (d,| J=8. 80 aue A%, d. 05
(d, J=8.80 Hz{ | H), 11.11 [s, | H. LICMs (reten{i & t Freecochke 23 mr.), M
mz 295 (MN. 30 ctober 20Pp6 427 Step 2 (Schenel4, Step stiry / |N Cl

3- (4- Di net hyl amwof phenyb) - SL[Eth xy- 2JH 1 soquimel { n-1 - ohe (245 0.183
P
th

mmol) 5 was feate -wW €h [P .0 fpr daygg hdn
gresi due was %uenc 16%& KIR@ES) I;vwas t hen

POC13 was distille

neutral i zed witH ™N—INE sotutHotr d extrastetn Wt ULIIyI geetats
wer el sortbined ~e el (MyS4) . Evep‘vti on of
i

tw ce. The organic{|ayerh
sol vent gave an or ang%' 'd ag<prloduct ( ng, %Q%y eir) 290 '¥ NNR (400
d =p. 05 Hz ! 2 H) 7.20

WMHz, CD30D) 8{3.01] ( 3.96 (s, 3 H) 688
(dd, J=9.17, %.5¢ Hz 7.28 (|d, J—.z, 45 . 7{94 (s, [&H), |7.96
(d, J=9.05 Hf, 2 _i& d3=4. @O 4}%(‘? n&#cn mg:
2.543 nin.), M8 mE 313 (M. 15Ste 3(Stherre4' eo%?.')l. NF A
m xt ure of [4(JYL|OrO &-TETNPXY-[i Soqui nol T =3y ) - phenyT [- di e -lam ne
(110 ng, 0. 35]nmol _T_g:,ll;etrab E;yl wowﬁ%z;%oyhydrogeq di f1 ug (10.5 Q)
was 20 heated{at 140Cli thth i qrowgve Yeictor [ oY 0| iR, 29he was
added water @ndextracted tthyl—acet-at-e——Thp—orgapi-c—aygr—was
separ at ed, wagshed with \Q‘éte drj 4d (E\ﬁ@ Evapor ht i on of% dnt
sof i Sprio (95 g, SA82% yi plygh LC(IMB, ﬁg)j eofi qn
)

gave a browni
time: 2.320 ni M nlz 297 (M/\)‘. 30 October 20D6 2B "Step 4 (Schdne 4,

Step 3): Mo NAME2Z H GO S|BacHN, O O H O || Conpound. 32615 To a
sol uti on of (l-[2-(I4£;43- sopjr subX dn ocarb nyl - R- vi nyl {C¥cropr opyl -
car banoyl ) - 4- hydr oxy- pyrr olji ]carl:onyl -2 2-d y -(b‘% I twgzar bam c

[@> ) epon
F O
—

P> —h
Q
>
o

o/-\

gt
:ﬁééz

aci d tert-bu.yiab ster—{ i 2ot <and—taGt3—(49 g 032 HIIUT) in
DMF (2.0 nL),{ potjassi ugn}- ut eO(J.O tipn in [THE, 1.(#’:;\11;7 .0
mol ) was added at -7%°C ‘T gtior m f'e wap g rfedrfzsyil t hen
[4-(21-fluoro-p-nethoxy- | soom roI id-3-yl)-phenlyl)-dipethyl ard ne (‘9 ny,

0.2 mmol) was| aGdgd t S rmgd tq it stiyred fpr overmgght. {Then
it was quenchpd wift h—%@a’r réEﬁilt@red filg agd mé: nc%}’rated
and the residue wgs prlfle by Prnep. [HPLC td give"’ | p h™Sol i d ag
product ( ConppURg ddb)
0.97-1.08 (m|1 1 ,_JOJgs
(m 1H, 2.22 (m|1H,
(m 6|—|), 3. 91 {Q, QI—I\,

0 VHz, D) 5
1.44 (nﬁ%kﬁ 1.87
D (OB, 290 1V H)

..’mfm ) 4.52

1 ) 4. 31 4.
(m 1H, 5 10%d =14 76 bz, 1 Hjw5.74 (m 1
H, 6.03 (s, L HI 683N S}SR §4) /59 (s,
IH, 8.01 (m[3 Hl. LC M ( 21834 40
Exanpl e 327: Prppdrati orp of r 2006 424 N\ 11/ ON

:
1/ NEt2 HC'11-4_,_MOP#S- 327 Co TEZ? was
prepared by fll | ovi ngl Scher SCHY. 20 $chéme [1): /
i fret hyl benzat de

M sol utist
edisolgyti o’ was
Ogltl‘ls;‘ (261 {ng,

g

I Nom NH Fora—solyti-c
(332 ng, 1.5 m"r(:ﬁ) in_ﬁT'LI)fLEjE
pentane, 1.3 |, 2. 25 1)
stirred at -78C faor 10 mn,

1.5 mol ) was| ddlded. The react|i on{ m x§juke hen warjmed to rfg., and
stirred for avernilg olkie rvﬂti‘i prOwas {ggnched with siat ur af ed WAL
solution and jthe yell'ow precipitate :ﬁs cotl ected a/\g)uréﬁﬁr@uct (215 ny,
44% yi el d) ' HNWMR(406— Wz, DMBO-d6)—S 1126 tH)—3-39(m 4+, 3787 (s,
3 H, 6.69 (s, 151 H, 6.72 (d, J=9.05 Hz, 2 H), 6.96 (dd, J=8.80, 2.45
Hz, | H), 7.09 (d, J=2.45 Hz, | H), 7.61 (d, J=9.05 Hz, 2 H), 8.04 (d,

J=8.80 Hz, 1 H), 11.06 (s, 1 H. LC-M (retention tine: 1.883 mn.), M5 niz
323 (MHf). 30 Cctober 2006 425 Step 2 (Schenme 4, Step 1): Noml iNG
3-(4-D et hyI am no- phenyl ) - 6 rret hoxy 2H i soqw noI i n- |-one (207 ng, 0.642

I . % [T Y Y T [P



Step 3 (Scheme 3, Step 1):
6- Met hoxy- 3- pyri di n- 3-yl

heat ed under

distilled off and the
neutralized with 10 N NaOH sol uti on and

tw ce.

give yellow solid as product.

MS miz 271 (NIH ).
LINH N W %
{1-(2-(1-Cycl propénesulfon

2.090 min.),
429 MO N 1 /

cycl opropyl ca
) 5 carbamc
0.10 mmol ) in

0.5 nL, 0.5 miol)
t hen 14
mol ) was added.

1 hr |,

was quenched -
t he residue
( Conpound 328
1.02 (s

reparation o

N S.
ol  owi ng Sch
O NEtt 0 S
t.3.it ng, t.
pent ane,
stirred at

for 2h. Then the reaction was quenched with saturated NHACI
extracted wth ethyl
(MySH) and concentrated. The crude product was purified by Prep.

N

/ON C
-2Hisoquinolin-l-one (65 ng, 0.258 mmvl) was
reflux with PO 3 (2.5 nL) for 7 days.
resi due was quenched with ice.
extracted wth ethglogswirabes
and concentrated to
(27 ng. 39%5%i el d) 20 LG-MS (retention tine:
Step 4 (Schene 3, Step 2):
BocHN, O Q H.

1

The conbi ned organic |ayers were dried (

5

Co

MySO4)

pound

Then POO 3 was
It was then

30 Cct ober
28 To_a solution of

2006

g

DNF

!

yl)-4-hyd
ert %utyl
(1.5 n)
vas adde

pot as
]l at -7

| ami nolc

“drer|

8

ar

Si un] t - but oxi de
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bpnyl - 2-vi nyl
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L[(MH )
0% MO
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Exanp
(IR, 28k

ove.
Ltetny+av met
t -78C t-

as prep
(Scheme 2, St

b

SR

—Z8 T

2N VO
lared—by
1):

oepz
utio

S
9

a

I
NH O

O N-
M ue

n

in

2.2 nm, 3.75 mvol) was
-78C for

10 m n,

then N,N- dinethylanthranilic acid nethyl
(269 ng, 1.5 nmmol) was added. The reaction 10 m xture was stirred at

acetate tw ce.

The conbi ned organic | ayers

added The resultlng red sol ution was

ester

-78C

sol uti on and

were dried

HPLC to

give yellow sh thick oil as product. (256 ng, 46%yield) "H NVR (400 Mz,
CD30D) 6 0.99-1.13 (m 6 H), 3.23-3.31 (m 8 H, 3.39 (m 2 15 H), 3.82
(s, 3H, 4.35 (s, 2 H, 6.91 (dd, J=8.44, 2.57 Hz, | H, 6.99 (d, J=2.45
Hz, 1 H), 7.22 (d, J=8.56 Hz, 1 H), 7.69 (t, J=7.70 Hz, | H), 7.84 (m 1
H, 7.96 (d, J=8.31 Hz,1 H), 8.18 (d, J=7.83 Hz, | H. LC-Ms (retention
time: 1.557min.), MSniz 369(MH). 20 Step 2 (Schene 2, Step 2): 30

Cct ober 2006 431 eNH O 2-[2-(2-Di net hyl

am no- phenyl ) - 2- oxo- et hyl ] - N, N-di et hyl - 4- net hoxy- benzam de (250 ng, 0.678
nol ) was 1ieated wth ammoni um acetate (1.5 g) for 2 hr. Then it was

cool ed down and added water.
| ayer 5 was separ at ed.
yell owi sh solid as product.
3.92 (s,
7.16 (d, J=2.45 Hz, |
1H),

2.95 (s,
H) ,
J=7.83 Hz,
mn.),

6 H,

3 H,
H),
8.20 (d, J=9.05 Hz,
M5 miz 295 (ME).

(125 ny,
6.92 (s,

7.35 (m |

Extracted with ethy
It was then dried (MgSO4) and concentrated to give a
"HNM 2 (400 MHz, CD3CD) S
J=8.80, 2.45 Hz, |

7.63
10 LC-MS (retention tine: 2.097
c

63% yi el d)
1 H, 7.12
H), 7.55

1 H.

Step 3 (Schene 4, Step 1):

acetate and the organic

(dd,
(m 2 H,

[V

(d,

15

3-(2-Di metpyl am no- phenyl ) - 6- net hoxy- 2Hi soqui nol i n-|1 -one (125 ng, O0.425

mol ) was heat ed under

was

tw ce.

30 Cct ober

[ 2- (1- Chl or o- 6- net hoxy-i soqui nol i n-3-yl)-phenyl ] -di net hyl
0.262 mml ) and tetrabutyl
heated at 140C in Smth mcrowave reactor for
water and 5 extracted with ethyl

The organic | ayers were
sol vent gave a browni sh solid as 20 product (82 ng,
(retention time: 2.040 mn.),
2006 432 /

iN /N,

M5 mlz 313 (MN.
F A m xture of

acetate.

20

m n.

It was then
acetate
Evapor ati on of
62% yield) LC M5
Step 4 (Schene 4, Step 2):

reflux with POC13 (4.0 nL) for one day. Then POC13
distilled off and the residue was quenched with ice.
neutralized with 10 N NaCH solution and extracted with ethyl
conbined and dried (MgSO4).

-amne (82 ny.
phosphoni um hydrogen difluoride (1.0 g) was
Then it was added
The organic | ayer was separat ed,




yield) LC-M5 (retention tinme: 2.193 min.), Msnlz 297 (W). Step 5 (Schene
4. Step 3): mo NMep NHO O NNN NBocHN~-HO O XT 20 Conpound 330
30 Cctober 2006 436 To a solution of

(1-[2-(1-Cycl opropanesul f onyl am nocar bonyl - 2-vi nyl - cycl opropyl -

car banoyl ) - 4- hydr oxy- pyrrolidi ne-1-carbonyl]-2, 2-di net hyl - bam c
acid tert-butyl ester (86 ng, 0.155 mmol) and LaCl3 (57 Bb‘tg‘)%ba%ﬁ@é

DMF (1.5 nlL), potassiumt-butoxide (1.0 Msolution in THE 0.5 nm., O. 5
mmol) was added at 5 -78C. Thé reaction m6fture was stirred for 1 hr, then
[ 3- (1- Fl uor o- 6- met hoxy- i soqui nolin-3-yl)-phenyl]-dinmethylam ne (55 nyg,
0.185 mml) was added. It was warned to it and stirred for overnight. Then
it was quenched with water and filtered’LAIM® filtrated was concentrated
and the residue was purified by Prep. HPLC to give an off-white solid as
product (Conpound 330). (8.0 ng, 6 %yield) 10 'H NVR (400 MHz, CD30D) S
0.99-1.09 (m 11 H) A ctmpBurdrhavidgie fodmd® (s, 9 H), 1.42 (m 1 H), 1.86 (m
1H, 2222 (m 1 H, 2233 (m 1 H, 2270(m 1 H, 2.93 (m 1 H), 3.00 (s,
6 H, 3.92 (s, 3 H, 414 (m 1H, 429 (m 1 H, 4.44-4.57 (m 2 H), 5.10
(d, J=11.00 Hz, 1 H), 5.27 (d, J=16.87 Hz, 1RH), 5.74 (m Il H, 6.01 (s, 1
H, 6.63 (d, J=8.80 Hz, 1 H), & 03 (d, J=6. P" 724(s 1H,
7.28 (t, J=8.07 Hz, H) , 157ﬁ5(d J@? 82 759 (s, 1 H, 7.72
(s, 1.H, 8.05 (d, J=8~8Q, Hz LC l&re N{Hiﬁ%ﬁre 2.707 mn.), M
iz 834 Exanple 3f31 ;r/&m%n\ei Cospouild 381 M0 NVe2 @ N1/ N HO
0 11 N NS BocH\N~ H O&H 1, 20 Conmpound 331 Conpound 331 was
prepared by the net hods desd®d bed h [ 30 Cctober 2006 437 Exanple 334:
Preparation of Conmpound 334 O NHS ¥1,4 NONS BxHNIT- OH O Conpound
334 Conmpouynd 334 was prepared in the%ollowing manner: 5 Step 1: 0 O- N
'COZMe H To a solution of Boc-cis-HYP-OME' (122.6 ng, 0.5 mmol) in THE (15
m.) at O0C, 10 triphenyl phosphine (196.7 ng, 0.75 mmol) and
benzo(djisoxazgl-3-ol (81 ng, 0.6 mol) were added. Then DEAD (0.118 ni,

0.75 mmol) wasw%d%fed The reaction mxture was warned to it. and stirred

for 3 hr. Then sol \ent \ms.s@\mqua@myaagkyh@rcﬂegkgyﬁimﬁ vIPUr | f| ed by
Prep. HPLC to give colorless thick oil 117 nmg, 54%yvyield) 'H NWR (400
MHz, CD30D) 5 1.41 §“15I)°"2338(m1H) 2.75 (m | H, 3.75 (m 15 3.
H, 3.81 am 1 H), (5)90n(1moJ2H) 4 47 (m 1H, 544 (m 1 H, 7.31 (t,
J=7.46 Hz, 1 H), 7.4 & H, 7.59 (t, J=7.83 Hz, | H), 7.66
(d, J=8.07 Hz, | H)(d) L W{(Qleta&ﬂ |(bﬁalkpﬁiﬁé0f§36®01¢ﬁlrkﬂ)-eafWB)[mrBllﬁGS(M—I)
Sonme of the coupling pr Q%E&nefd%tl{‘igﬂ #p 235 mol ) was then dissolved in 4N
HCl in dioxane (1.5nL) and stirre 6F 3 hr. Evaporati on of solvent gave a
yel lowing oil as 2© HCR:&dlits alkydsptingali psubetangd efitt haldOcy@nt obeitio, 2096 438
Lgog/l\s/b(rgt '?'gt ;020][ L{T?Oﬂ?haf!&?anml& dﬁ ma'\r/yq Ejua?kyi;a o éfl.ﬁalkoxypca%boxy(f) BocHN' N
4- (Benzo[ dpi soxazol - 3- yhpdgdy, pyyloxy| Clis alkyRrylenypOxydikGester] ds.snet hyI ester

hydrochl oride salt (85 5 add
N-boc-L-t-1eucine (99 ngni?ylﬂryhefg ?&e’rﬂPﬁW?&kﬁL%*é\%@ﬂﬁﬁ{? Yhnd the
coupl i ng reagent HOBt - ( 6herein, th@cyé&:&luynﬁla)kﬁé}félohﬁ}?uré&&?odﬁﬁys@stﬂ@t@d 10 mol ) .
The solution was stirred. ﬁ&&é’@’ﬂy qQver ni Then It was concentrat ed,

washed with water and e¥! \ﬁltﬁﬁ-‘k{égﬁ:ﬁal&ﬁ‘w gt e-aalfaxy; 011%0&?81‘?& ned

organi c layers were was@@ mdidafboR GiddEro wHibiEH isQ¥SheMnRd 23 g trated.
it was then purified by Prep. HPLC colum to give a col orfe s thick oil as

product ¢83 mg, 46% yi B8y orHnally sybRitied itz s akBROD) S 1.01 (s, 9 H),
1.17 9 7 1 2 (s, 3
L 4(30 (dgi) 2 12&%(mYksﬂ)wﬁylsﬁpﬁ(medwéﬁgﬂo Mréﬁ%ﬁé%gﬂmﬁ 3 fé |

H, 4.68 (m 1 H), 5.51C(egtkdl Opi)lonalilyzt?os@medlwwﬂ)qyaﬂq OH ¢10C;.Jey8odylHz, - | H),
7.57 (m 1H), 7.63 (d, .etention tine: 2737
mn.), MBS mz 498 (MNaﬂrO%dQ‘g%";%{ 5O 'éli @5*&‘?@8 2006 439 O NO ~S0 H
{ (O Li E)eHN OO0 $g)| CBmicb,L(Ehdsa:(BG% RE@(C&SGOMGM)Q&]N(RS)-C@O)-,

4- (Benzo i soxazo ut nyl am no-

3, 3-di methyl - butyryl) - pﬁ? @SP#( é ;ﬁgég )}@ﬁ@i@ﬁ?ﬁymt hyI ester (63 ny,
0.132 5 mmol ) in THE (315,15&) Cr.rthyasgdonbPy Q_,bgmm[e@mhpﬁé ¢ MXxture,
l'ithium hydroxide m)n was a ded he reactl on

t
mxture was stirred at aﬂ“’)?] g?%\?@?‘hﬁéﬁ‘f?”ﬂ@@ﬁlﬁ%&‘ Ge BROVAINO h 1N
HCl solution to pH=3 to 5 and concentrated. Extracted with ethyl acetate
(2x30 nmL) and the organic layers were conbined and dried (MSOH).
Evaporati on of solvent gave 10 a yellowish oil to carry on. (61 ng, 100 %
yield) To a solution of above compound (61 ng, 0.132 mml) in CH3CN (8 i)
was added (IR, 295)

L T ~ o o o N



was stirred at 50C for overnight. Then it was added saturated amoni um
chloride solution and extracted with EtOAc tw ce. The organic | ayers were
conbi ned, washed 15 with water and dried (MgSO4). Evaporation of sol vent
gave a yellow residue which was purified by Prep. HPLC to afford a

yel low sh oil as 2-chl oro-4-phenyl- pyrimdine to carry onzgotstshes @by i On 0
internediate 2 (20 Fug, V039 jr.ml) in D}V 3 aiai), ail (3 n g of 60%

di spersion in mneral oil, 0.0975 nmol) added at OC. The reaction 20
m xture was then warned to it. and stirred for 1 hr. Then

2-chl or o- 4- phenyl - pyrim di ne prepared above (18 ng as crude) was added.
The reaction mixture \/vasopt@!iﬁlbf%kﬂsta@wii withfChs aley’s pmidgher. (Iowenedig/Dtzmido;

guenched wi th wat er and .2
separ at ed, washed with b | ne’ %M’teééqf%%m &Eécvdf)ora ?élﬁﬁ‘\é'?{ sggﬁvent

gave yell owi sh oi |l whi choptasatiyhsbstivuted WitbdiydtpxPrca;box}HF{mGtaﬁcoiﬁ)cgbwla t hi ck

CoLoTL €55 Oy Sorb ol PPl GRTBAL,A T S5l ik o o B,
(dd, J=9.2,5 5.5 Hz, 1 Humidd @D mamm&7lsa@taﬂcszachld;i)malylszbmaad(i n, 2

H, 2.57 (m | ,295 4 24-4. 38
(in, 2 H, 4.51 (| n, %1&%‘@‘&‘3 J‘&%@d@‘y ai"“%ﬂ “(CBV%E”‘?BJ amifloy 7 5 1y
| H, 5.77 (in, 1 H 5 &&nﬁﬁooﬁuohauys?zbétﬁmzd@@m(cnﬁaz :fcbw)ﬁet%)(d J=5.3
Hz, 1 H, 8.18 (in, 2 H& (retention tine:
1.947 min.), MS mz 669 "EW"(léd)ﬂ%F’Bbé’F(‘Q@)ng)@ %%rﬁ?@l@l’:ﬂorﬁiépar ation
of Conpound 336 ~Cl ZnBrapmylN \1 LN THE N CIN | ) Pd(PPh3)4 CI )"IN Step 1
1 /N N NaH DM HO o NOOOO HNHN\ HNK ~\iV ~O/N OO H NOUN O O H
52 -2 Hep 2 | di COnBveﬁbcxgdkyi@ps@wyfubsp@lted wn UBihdpgshs; or Cie

2, 4-di chl oropyrimdine (4 s o, 0 (5 nm 10

tetraki s(triphenyl phosphi ne pa\il Eﬁng 508 %gE nol % and 0. 5M sol ution of
2- pyridinyl zi nc br@hi deX{045,%0, S@z@%quzﬂprmE wer e added. The reaction
m xture was stirred,at ernj T [ d

amoni um chl ori de 4| ufl? cq):snﬁgtltﬁap%lt’ rgé'gplte 7‘%%‘&”@?(9\&3?3?%0%%#%%&%%gintr c

| ayers were conbi ned, washed with water and dried (I\/gSO4). Evapor ati on of

sol vent a 15 Jeid i rif HPLC tq afford
a yell owlgs oi | asyﬁjp d é‘ﬁ%‘ﬁgl’%‘ﬂ%& gﬁ"g&é‘fﬂkoxyl-e %@B‘@"Wﬁlﬁq?‘@moo) S
I E|)1 (r8n 7% l(_?j ? g79(7m|_|zﬁlaﬂlﬁ ,CI3, d6nd- drcgJFrﬁo]ZQ o Blkoxyl, cydd%-) haﬂof%oélﬁyl(J:t794t Hz,

: - retention
time: 1.440 mn.), MS m'iydm ‘("Kﬁ“PY‘zi"beﬂi Ezzﬁi%é 2‘%’4 N?) 2: To a

sol ution of internedi at eyfa 15,{5@31&(@;1@&3( Bamidd, LarbRyl, (@, .Q)?@argmg,@terl a, PV (3
m.), NaH (1.75 ng of 60% er5|on In r'¥1nera o?lyy mol ). vvflsts added

at 5 0C. The reaction rﬂlfbt fangyKs-s plkyaulipnarmide. fitﬁqlﬁ)ﬂ%ﬁéﬁ]'ﬁ@%’?%@ﬁﬁﬁr 1 hr.
Then 2 Chlgyo-4-pyridin- 254 Y] iy er & 9-PmdBned B mnl.e)cerw@aeadded

The reaction mixture was sStirred at "it. for overnlgﬁﬂ&yt was t'hen
quenched with Mhé‘reIHﬁﬂSOfé%tX-a&tiwtwth Et OAc. The organic | ayer was
separated, washed with brine and dried (MjSQ4¢n, Evaporation of sol vent
gave yeIIovvi sh oil which was then plﬂTfiy 10 Prep. HPLC to give a
yellowi sh filmas final product (Conmpures336) as TFA salt. (3.5 ng, 15%
yield) '"H NVR(CD3OD, 500 MHz) S 1.03 (8, 9 H, 1.08 (m 2 H, 1.24 (m 2
H, 1.43 (dd, J=9.77, 5.50 Hz, 1 H), g9 (m | H), 2.24 (m 1 H, 2. 31
(m 1 H, 2.57 (in, 1 H, 2.95 (m 1 3.50 (s, 3 H, 413 (m | H,
4.29 (s, 1 H, 4.36 (d, J=11.91 Hz, | 15 4.52 (m 1 H), 5.13 (d,
J=10.08 Hz, 1 H), 5.31 (d, J=16.79 Hz, ), 5,76 (m 1 H, 58 (m 1H,
7.64 (m | H, 8.06-8.13 (m 2 H), 8.54 (d, J=7.93 Hz, 1 H, 8.73-8.76 (m
2 H. I-r..M (retention limm: 1.787 min 1 TUTS n''o 67(1 (AATr\ 20 Exanple

Step 1 50 0ct et DY el Y el fer o S 2 5 1 s

/N N/125NO~N HNO" NO /OUNO O ~t - ~t" 111l OOH=H

Conmpound 337 inter late 3 0 al tlono

2, 4- di chl or opyt'i m d e°°(fi’2@f’drf§£§"‘rﬂﬂl’$‘°‘i“rﬁ %Vciﬂ?{kyl dichloro 5

bi s(tri phenyl phosphine) palladium (11) (35 ng, 5 nol 99 and 2-

(tributyl stannyl)thi ophene (0.38 nL,. 1.2 mmvol) were added. The reaction

m xture was heated at 70C for 3hr. Then it was added saturated KF sol ution
in methanol (20 nL) and stirred at rt for 4 hr. The reaction m xture was
concentrated wwth a small anmount of silica gel and the residue was
filtered through filter paper and washed with 10 Et OAc. The filtrate was
then concentrated and the residue was purified by Prep. HPLC to afford an
off-white solid as product. (110 mg, 35 %yield) 'H NVR (400 MHz, CD3OD) 6

— o~ o~ ~ -

7.20 (dd, J=5.01, 3.79 Hz, 1 H), 7.74 (dd, J=5.01, 1.10 Hz, | H), 7.77 (d,



car banoyl ) - 4- hydr oxy- pyrrol i di ne-1-carbonylj-2, 2-di met hyl - propyl }-carbamc
acid nethyl ester (20 ng, 0.039 mml) in DM (3 nL), NaH (7.8 ng of 60%
di spersion in mneral oil, 0.195 nmol) was added at OC. The reaction

m xture was then 5 warnmed to it. and stirred for 1 hr. Then

2- Chl or o- 4-t hi ophen-2-yl -pyrimdine (16.0 ng, 0.0544 mmol jo\wsotrddegs The
reaction mxture was stirred at it for overnight. It was then guenched
with water and extracted with Et OAc_ The organic |ayer was separated,
washed with brine and dried (MySO4). Eva@éfation of sol vent gave yel I ow sh
oil which was then purified by Prep. HPLC to give deboced coupling 10
product. (3 nog, 11%yield) LCGM (retention tinme: 1.420 mn.), M5 mz 601
(MH). Step 3:30 Nh¢ sgmpogpdiof ¢lmlmhwmmg4mekﬂ,emmc@o'hpoam 339 15 To
a solution of 1 (2- Am no- 3, 3-di met hyt - butyryl )-4-(4-furan-2-yl-pyrimdin-2-
yl oxy) - pyrrolldlne 2-carboxylic acid

(1-cycl opr opan@é"lﬂaﬂfdhyl am nocar bonyl - 2-vi nyl - cycl opropyl)-am de (3 ng,
0.0042 mml ) in CH3CN (5 nL) was added cyclopropylacetic acid (0.6 ng,
0.0063 mmol ), DIEA (0.004 nmi, 0.021 nmmmol) and 20 the coupling reagent HOBt
(1.0 g, O. 00634 ml?heauwmpbmﬂbf(czanm Igher€inQG3Cpaikenyl. The sol ution was
stirred at it. overnight. Then it was concentrated, washed with water and
extracted with ethyl acetate twi ce. The conbi ned organi c layers were washed
with brine, dry.ed dthercoMpbiddl ofiliaioNekaéin3;e€CE QLG YFriahally SWbsBiuled With Was
purified by 30 HPLC colum to give a yellowish film

2006 .450 Prep

as TFA salt (CoRp: Eﬁa%y capbpxy, %‘OXY'QM@’W’Q?@)Z‘WYH’NIWR( @a@ﬁcyleﬂg@%) S
0.12 (m 2 H),s8kA8ry{eRter: TN alled3) Cfsml:)’dloz@:y} 83 éllfgi%/clc{am 111 1.23 (m
2 H), 1.43 (dd, J=9.05, 5.31 H, %’m25H)
2.19- 2.29%m 2 H, 2.50 (m | H, 293(m 1 H, 4.10 (dd, J=12.23, 3.91
Hz, 1 H), 4. 25%.(d, ThebdmPSurdorf 4.63
(s. | H. 511 (dd, J=1 5‘H7°1Cia"H)5’Wﬁr&z%%‘fs&dﬂ%?o&%ﬂaq’?g%fmﬁd %’%@
H . 5.71-5. 79 Gunelkokygor Csg cpoallesth,  J=3. 67, 1.96' Hz, | H), 7.38 (d, J=3. 67
Hz, | H), 7.40 (d, J=5.38 Hz, 1 H), 776(m 1H, 854(d J=5.38 Hz, |
H. 10 LG-Ms (retention tinme: 1.790 mn.), MSs mz 683 (MH). Exanple 340
Prepar ati on of/- Conpbesempand36Cimdbdrre2dd6s H451 n O S~ N N C
/>-Sn(13uyg DMF N CIN + N Pd(PPh3)2CI 2 CIKN Step 1 NaH, DWF HOOO NHF

10 C71{ 0OOH/' VAOStep2 NS N 0o HOO 7°~H2N' Nip A V
Il N~O O H O8Conp &b dorBp@ind Sf €fnirth 1 v}ereian Bd& Hi Commliof, B-@=d)c R .oi@yy-] m di ne

(149 ny, rmgg ) yl phosphi ne) pal | adi um
(rr)y (35 nyg, N(Fr)@@g%cf(%"r%&ﬂe %‘Fﬂ(hsgzcgre (412 ng, 1.1 mmol)
wer e added. The reactl on m xture was heat ed at 80C for 3hr. Then it was
added saturatgd oI ution IE {;{}3 ganol (20 nL and stirred at it for 4hr_
The reaction i xt uT pouaf ebhiarm B athersin B isRethn Q) RaB(FRO)-08r silica gel
and the resi dikg-NR9- (f;(ﬁd)e,r ed through filter paper and washed wi th Et OAc.
The filtrate was then concentrated and the residue was purified by Prep.
IIPLC to 10 afford a brownish solid as product. (9 mg, 3 %yield) 30

Oct ober 2006 1452 ffe p 1 Ry -z (MN .
Step 2. To a solut i On&?n;(duﬁ@ BE1a R 9 WhBRin B iSROELY) Jand K?:s“émajn%?

1-[2-(2- Cycl opropyl - acet yl am no) - 3, 3- d| met hyl - butyryl]-4- hydr oxy- 5

Yl opropyl ) - sk der (12 RAt St ShEBIORART Gl tl] PONRE ettt "hoos

di sper si o5 i nwith peargl, carHo;(ylocoﬁaDQa%Bylmmlh)ﬂdgas hgaﬁdgdcag alE]);ny,T(mac}rﬁacti on
m xture was rre Then
2- Chl o o- 4- th%%?%lkg?ﬁfyc‘ﬁﬁ‘?’% %‘r}ﬁlre 'Wﬁf‘g‘ 0; 485 Gerte? M QSadded. The

reaction ni xtwblkwb,&asﬁopitroﬁdlyedubttttut&d)wft@C.QMﬁylﬂirﬂEIbgen't was then quenched
with water and extracted with Et QAc. The organic |ayer was separat ed,
washed with brine and dried (MySO4). Evaporation of solvent gave cr ude
product whi chi2nas TheBorhR dnﬂbeglmlP%&m i solid as final
product (Compound 340). g 170 ml%@ﬂgHs kgealé%s%i&"%“ﬁ Miz) S 0. 12
(m 2 H,30. 4 i"r‘iﬁ“e%“ﬁ)hl' ggeerﬁr mﬂ?vxnoocﬂﬁsﬁ)g’cloﬁy MCab H, 1.22 (m 2
H, 1. 44 (dd,al <Réikp- 38 Hz, 1 H), 1.87 (dd, J=8.07, 5.38 Hz, 1 H), 2.06

(m 2 H), 2.20- 2.32 (m 2 H), 2.52 (dd, J=13.70, 6.85 Hz, 1 H, 2.93 (m 1
H, 4.13 (dd, J=11.98, 3.91 Hz, | H, 4.30 (d, J=11.98 Hz, 1 H), 4.48 (dd,
J=10.51, 7 09 Hz., 1 H), 463 (d. .1==(4 Hz, 1 H S 11 (d, /=10.51 Hz 1
H 5,20 (d 1=17 V) Hz, | H), 5.73-5.80 (m 2 H), 7.81 (d, J=5.14 Hz, | H),
7.84 (d, J=3.18 Hz, 1 H), 8.03 20 (d, J=2.93 Hz, 1 H), 8.68 (d, J=5.13 Hz,
1 M LCM (retention tine: 1.710 mn.), MSniz 700 (MH). 30 Cctober 2006
453 Exanpl e 341: Preparation of Conmpound 341 Schene 1: N HO/ ~C /C

NaHp2N~r O—lN/N 1 0CINO—|Steplg~ i~ N/ N HGst, HBTU

~ ™~ A 1 N SR 1 ~ I~ N a1 ——— a1 a8 1 s \ ~ N1/ T ~N ~



o Conmpound 342 15 Conpound 342was prepared by follow ng Schene 2 of

Exanpl e 341, except that isoindoline was used in the place of
1,2,3,4-tetrahydroi soquinoline in step 1 of scheme 2. 20 Step 1: N ~N N |
O "l HOO” NNS- HOO®* H 30 Cctober 2006 457 To a solution of
internediate 4 from Exanple 341 (50 ng, 0.061 mmol) in CH2G0Dctdber3004.) ,

i soindoline (0.013 nL, 0.115 mml) and Et3N (0.026 m, 0.19 mmol) were
added. The reaction mxture was stirred a6t for 2 days. The sol vent was
stripped and the residue was purified by Prep. HPLC to give a colorless
oil. It was 5 then dissolved in 4N HCl in dioxane (1 nL) and stirred for
over ni ght . Evap’é*r at i s compoun) of &ilimglwherein Rids Hroo Quedlkylivpdbnalysustivadeded by
Prep HPLC again to ajn{l.pfg %légédsovm sh solid as TFA salt. (8.5 ng, 14%yield)
LC-M5 (retention tine: §' .), MSmz 539 (MHO. 10 Step 2: 1N111 N N
~~ OHOO | HN-~ O O NOOOH Compound 342 To a sol ution of

gaE §0§(§| ISCDlaE?/ 40" s encdo%llpounc}/oig(:lg%'; Hnwgeremlhs 1SJQ[XyJ pyrrolidine-2

(1-cycl opr opanesul f onyl am nocar bonyl - 2-vi nyl - cycl opr opyl ) - am de

hydrochl ori de (.. 5 . 0.010 L) in was added 2 15

net hoxycar bonyllgm' ng?-g,cgr_na? togﬁa-’%dt‘i’/l?qrﬁma%‘ﬁb?‘é\!% ng, 0.0156 nmol), DI EA
(0.009 n, 0.052 nmmmol) and the coupling reagent HOBt (2.4 ng, 0.0156 mol)
and HBTU (5.9 gg (}?10156 m‘mlk The solution was stirred at it. overnight.
Then it was cdficentiacempoundof Elim;t wheppin &' isdel @ Gsnearykeptighally et hy!
acetate tw ce. sibeitue@Rkinyed organic |ayers were washed with brine, dried
over I\/gSO4 and 20 concentrated to give yellowish oil. It was purified by
Prep. HPLC 180l um to give a colorless oil as TFA salt (Conpound 342). (3
ng, 35%yield) j5H N ) m xture. LG M
(retention ti rré? 2. %%ﬁ . nd%ﬁ%l%k@g@tmﬁﬁe& Exanpl e 343: Preparation
of Conpound 343 30 Oct ober 2006 458 / NON~t p HOIgO ~ HNNX

N1 /per iONY. ound 343 Conpound 342 was
prepared by foI OWI ng gclﬁéo}mégfcgﬁ herd cé%ﬁ%,m %%Cﬁ%?"“f"ﬁa% Poﬁgﬂ’gf’ﬁﬁ‘bl i ne
was used in theipbaoe vpfiviby? a 3y et M@igﬁﬂﬂ&hﬁﬁink AAgin step | of

schenme 2. ep I: NHOO N5 NNO 10 H To a solution of internediate 4
from Exanple 341 (50 ng, 0.061 nmol) in CH2CI2 (2.5 nL), norpholine (0.008
m., 0.0915 molly. an@h&tdhbdud 62C1aith 18%&&31 HBReroc @saddﬁﬁed Wi€ad eaction
m xture was stirred agﬁﬁﬁ?lk’ar ov rn| and at 40C for 15 day. The

sol vent was st Fppeae Cﬁﬂﬂﬁ"f’rgd“lﬂkﬂaﬂép"f WE@WC‘@We a
col orl ess oil . mohodyafic hbemcilgsol ved in 4N HQ in dioxane (1 nL) and
stirred for overnight. Evaporation of solvent gave a colorless oil as
hydrochl oride salt. (12.6 ng, 36%yield) LCM (retention tinme: 0.810
mn.), MSsagz 207 ( i 10 NO1
HNENyO O -\ H 1 M%Eanm u88ofThfn EundbitRUSTLaRAE, s Rl €1

4- ( 2- Mor phol i nalkoxy, hf@‘?r@m aliod-hploy i) Cpymyl, otadﬁnwﬂaemﬁbmopydrc aci d
(1-cycl opr opanggt&[)g‘é);gié/l am nocar bonyl - 2-vi nyl - cycl opropyl )-am de 5

hydrochl ori de (12 0.0217 mml) in CH3CN (5 nL) was added 2

met hoxycar bonyl am no 3, 3-di net hyl - butyri c acid (6.2 ng, 0.0326 nmol), D EA

(0.019 n, O. 5 the ou reagent HOBt (5.0 ng, 0.0326 nmol)
and HBTU (121%fg %’?3 rﬂ%’l )g?heljﬁ "ré]gl ution was stirred at rt.

overni ght .25Then it was concentrated, washed with water and extracted with
ethyl acetate twice. The 10 conbined organic_|layers were washed with brine,

dried over MgSHM and concentrated to give ygtlowish oil. It was purified
by Prep. HPLC col um to give a Qcol orl ess 0| /as TFA salt (Conpound 343).

(7 ng, 41%yield) ' HgNVR(CD3OD, | 500 Mz i telqg_ﬂg? xture LC M5
(retention time: 1.280 ), mz 67 _ & 'preparation of
Conpound 344 Schene 1: /O] NaBFA~N4 ~ Et OHgHF |1 Boc Bod)O

intermediate 5 20 30 Y¥ctobeg 2006 f460\Schene 2: Z0OO' N 1) PPh3, DEAD,
THE + OCto rt 0O ace CH 2) di oxa O Step 1 N HOBt, HBTU D EA, CH3CN
% OH /ONO UOCHHNHO/O/N-O _ O Step-2 0 HOBt, HBTU LiOH DI
EA, CH CN CH30H THF/ H20 00 SO CIH. AHO Step 3HN /O OOHI H
NNSO OHO Il OOHoO0 mConpound 344 5 Step 1. (Schene 1) 30 Cctober
2006 461 To a solution of

4-p-tol yl sul fanyl carbonyl - pyrrolidi ne-1, 2-di carboxylic acid 1-tert- butyl
ester 2-nethyl ester (3.0 g, 7.91 nmmol)in ethanol (15 nL) and THE (30 ni)
m xture, sodi um borohydride (0-6 g, 15.8 mmol) was added. The reaction

m xture was stirred at it for overnight. Then it was concentrated, washed
with I NHCO 5 solution and extracted with EtQAc three tines. The organic
| ayers were conbi ned washed W|th saturat ed NaHCCB sol ut| on. and dr| ed

I R A NI~ AN\ e~ g = o I 1 o, I B T T LI T T




To a solution of above conmpound (25 ng, 0.056 mml) in CH3CN (5 nL) was
added (IR 295

(1-cycl opropanesul f onyl - am nocar bonyl - 2- vi nyl -cycl o- propyl )-carbamc acid
hydrochl oride (22.5 ng, 0.085 mml), D EA (0.05 nL, 0.28 mmol) and the
coupling reagent HOBt (12.9 ng, 0.085 nmol) and HBTU (32 ngo Gtéd 2000 ) .
25 The solution was stirred at it. overnight. Then it was concentrated,
washed with water and extracted with et?ﬁ%g acetate tw ce. The conbi ned
organic | ayers were washed wth brine, ed over MpSO4 and concentrat ed
to give yellowoil. It was purified by Prep. HPLC colum to give colorless
thick oil as TFAET salt (Conpound 344). (20 ny, 46%yield) 30 'H NVR(CD30D,
500 MHz) S 1. 02! eirb (m 11 H. 1.24 (m 2 H, 1.40 (dd, J=9.2, 5.5 Hz,
H, 1.90 (dd, J=7. 9(a)5 SRHg,caJ,cy& @119 2 38 (m 3 H, 2295 (m 1 H,
(rnll—i),3.28(s,i’;b H) , 15 (m 1 H, 4.34 (s, 1 H),
(m 1 H), 30 Cctobe )200%2’S&-"ﬁsalliyleﬁzqﬁkcnxqu%vrqzc!o@kyﬂp 5.15 (d, J=10.

3.

4.

7

| H), 5.30 (d, J=17¢} Hzg. i : i H,

7 98 (m 1 1 B o7 s 16 s kroRaot ytedet diffuabl cigitdong o ")
Hz, | H), 9209(s, 1 H) . 0@@!% f(yﬂ@txe,rmiow tﬁwnﬁlkﬂafﬁlﬂ!ﬂy,lﬂz@a)lgyld&’& 01.3 656

Ex le 345: P t HO/OyN
0 gnﬂ eO ConpoLﬁgairBZSI (i(r)h %r}%oun Eé‘fgﬁéﬁgl E?‘é‘f}p}' glgqo?r ‘o'l"l"“l 1??(80@9% O)/of

Exanpl e 344, except(@ hatY isHbronophenol was used in the pl ace of

4- hyd i nol f Boc 15T
Solbtion of Intermeilat & & Gl ARATE R RGOk R AR R ) T T
(15 mL) at 0OC, tri phenylmm@phceﬁ)(ammb&ﬁg )| ) and 3- br onophenol

(150 ny, {3, 868 M, D 868 nmol ) was
added. The react i oﬁ mm&{‘d? @d '§%¥1‘r‘ﬁ’é‘8" é’sn“é?fh‘”’é't phenghy Cﬁ@ﬁxﬂzcdays Then
sol vent was 30 October 20Qfoyl 463 ha@daok @ng ik ©,dU6q rified by
Prep. HPLC to give col orlﬁ oil as pr)giéﬁ%t 1 &@ i 33/%%(5?%0
(retention tine: 2.023 MH ‘;k°"|\‘f/80rrﬁ4210?4§36°xwmyl)0f(lia tepybor®ms 1-0 H O
OO0OONI" m OI 4(33@1@ RBEHRNAH okl midd WAld, d Lcarboxylic
acid 1-tert-butyl ester 2- lar?ét hyl lgstﬁe]j?);( w [ﬂ gélgﬁl;)%l%wg "di ssol ved
in 4N HCl in di oxarl® (1R5‘%ﬁPf§n€P“S)®°BﬁqmﬁHEQJHSbMeQW1 Ehaipgcxs:tl on of

sol vent gawe thick (gpl ord @eSorg; To a solution of this 7:1 CH3C 'r (10

"I \ added 2. et ho xycar bonyi a. . -- ,3-d' nethyl.butyric acid (21.9 ny,
0.1155 nmol ), DI EA ’()o 087 isrHlet; @%Sﬁarmmplﬂ)malyckubdnmummm Rhgmdr eagent HOBt

17. 7 , 0.1155 B | t
gtirreggat rt. overni ghtﬁngﬁé Pdg %%ngﬁggﬁfég%mﬂ%gh \l/Jvalt g? \Qﬁz

15 extracted w t h et hyl amiet @@yl wixe7 m'Ehﬂ:efbﬁn‘ﬂinnﬂe)dh@hsgaﬁcSiclE,ayers wer e
washed with and concentrated. It was then purified
by Prep. HPLdehE:h(r)'t ﬁr%(/{sg‘aw%(g %o o?lless oil as product. (20 ng, 49%yield)
"H NVMR (CD3CD, 400 M—Iz)8103(s H) bcggn 1 H), 2.24 (m 1 H), 2.83
(m 1 H), 3.54 (s, 3 H), 3.70 (s, TH) 87 (m 1H, 3.91-3.98 (m 3 H),
4.31(s, 1 H), 4.59 20 (dd, J=8.80, 5 7, 1 H, 6.89 (d, J=8.32 Hz, 1
H, 7.03-7.10 (m 2 H), 7.15 (t, J 8’07,@-12, 1 H. LCM (retention tine:
1.943 min.), M5 mz 485 (My. Step 3: B0 Cctober 2006 465 Br HO it HHH
Sp 0OOHYOH O1I Conpound 345 To a_s
4- ( 3- Bronp- phenoxynet hyl ) - 1- ( 2- net hox ,
di met hyl -poatyryl)-pyrrolidi ne-2-carbox3+c atid nethyl ester (17 ng, 0.035
mol) in THE (1.5 nL), nethanol (0.8 mL) and water (0.25 nlL) m xture,

| i thium hydroxi de 5 nonohydrate (22 ng, 0.525 nmol) was added. The reaction
m xture was soiapletmadenii¢ally at@ptabledaly, SolvAReP piolmd@r@ei di fied with IN HG
solution to pH=3 to 5 and concentrated. Extracted with ethyl acetate (2x20
m.) and the organic | ayers were conbined and dried (MySO4). Evaporation of
sol vent gave 2hi ckTiadoaipo8sdofiihint Pt w ield). 10 To a
sol ution of above acid (15 ng, O. 0318%%312%&%11@6?%%?{?1){) was added (1R,
2S) (I - y?c{opropanesul f onyl - am nocar bonyl - 2-vi nyl - cycl o- propyl ) - carbanm ¢

acid hydrochpnri dene(chéapbu Loy 39 mmol ) and
the coupling reagent tﬁ%f.éiazﬁﬂzfz 0}%8’8%}1 }Ble%yélgﬁ%?{ﬁﬁ%&ﬁg aimﬁgn 0. 0477
mmol ). The s¥PHt ?'&meib’tﬁ ﬁﬂllfedatarnoran oxygen mioghin theThgn it was
concentrated, washed with water 15 and extracted with ethyl acetate tw ce.
The conbi ned organic | ayers were washed wth brine, dried over MgpSO4 and
concentrated. It was then purified by Prep. HPLC colum to give colorless
thick oil as final product (Conpound 345). (14 ng, 64% vyield) 'H
NVR(CD30D, 400 MHz) S 1.00-1.06 (m 11 H), 1.21 (m 2 H), 1.37 (dd, J=9.53
20 Hz, 5.62 Hz, 1 H), 1.86 (dd, J=8.07 Hz, 5.62 Hz, | H, 2.06 (m 1 H,

1
19
55
Hz,
6.7
"5

2.14-2.24 (m 2 H), 2.81-2.94 (m 2 H), 3.53 (s, 3 H), 3.91-3.97 (m 4 H),

A ~e~s 7 a 1 N — a A 7 11 - DI P —



Hz, 5.14 Hz, | H), 1.86 (dd, J=8.07 Hz, 5.38 Hz, 1 H, 2.08 (m 1 H),
2.15-2.25 (m 2 5 H, 2.87-2.94 (m 2 H), 3.51 (s, 3 H, 3.92-3.97 ( 2
H, 4.02-4.07 (m 2 H, 431 (s, 1 H, 439 (m | H, 510 (dd, J=10.27,
1.47 Hz, 1 , 5.28 (dd, J=17.12,1.46 Hz, 1 H, 570 (m 1 H), 7.68 (m |
H, 8.24 (m 2 H. LCM (retention time: 1.727 mn.), NBBOZ)cﬁﬁJérM(}d‘).

10 Exanpl e 347: Preparation of Conpound 347 s Sr % B(OH)2 O OH Pd(PPh3)4 H
(~~ff DVF off ioN o O Na2CB /O+/\\ O ‘i%tep 1'l =00 internediate 6
S L Ngll HOBt, HBTU DI EA, CHBCN/OIoIofjloo CHHZN-S; NS HO

HN\ WPO HQINO QHStep 2 O'T" Conpound 347 Step 1: To a solution of
i ntermedi ate 6 9rom &ﬂ'ﬁl"é’“gﬂ?éctalfﬁ 2?{9"*1‘3@1@%93%Y91°isﬁumtedy!t(lﬁtrnL)

3-t hi ophenebor q@isCoR G e, § Ak :

tetrakis(tri phenéﬁmhospﬁ%neg ggﬁlg%){}ﬁt% gir*%gan%g %wm%mﬁqggmdﬁ;‘%l Na2CC3
sol ution (0.05kefEcyde1017 nmmol) were added. The reaction m xture was
heated at 1100C for 4hr. Then it was filtered and washed w th met hanol .
The filtrate was concentrated and purified by Prep. HPLC to gi ve browni sh
oi | as prodbct 23. 5 {TBergomBTYe pf Elaith 21 whmgaaamycm&wvwgcl&ohmaﬁngs 9

(14 20 g thm e btifhegiu it petgRangatestight pf e grpha 455 (1

H, 8.12 (m 1 mémberedingmryclicHptero8yds (m 1 H, 875 (s, 1 H). LC- M5
(retention time: 1.353 mn.), Mo nmz 476 (Md). 10 Step 2: To a solution of
1- (2- Met hoxycar bonyl am no- 3, 3-di net hyl - but yryl ) - 4- (5-t hi ophen- 3-

yl - pyrl d| n- 3- y 26xy nEhdigdmpopyd bOCathh D€ wheeal ROX ¥ nidho@elid héBrddPele 0 0126 nmol )
in %@ nil-) was added (IR 29

(1- cycl opr anesul f onyl - am nocar bonyl - 2-vi nyl 15 cycl o-propyl)-carbam c

aci d hydrochl orvde fThe & n@of)@ﬁﬁnmh}r ) and
the coupling reagent HCBHEE?:Z. ny, ﬂrgm%ﬁgt&gﬁ)%yﬁg%%%pﬁ%umd 0189
mrol ). The sol a'PFBﬁﬂﬁivast@@iHe&fuafﬂqmor ag\exyBeTgiem iMhengt was
enncentrated, washed with water and extracted with ethyl acetate tw ce The
conbi ned or gani c layers were washed with brine, dried over MgSO4 and 20
concentrated. Fe washt Herpopus 0f Liedn by wRerem inHRiGocElcuspudsongias@ayal | owi sh

filmas THA s 0 7) i el

M) 8 1. AR %L%&(’ hCBTDS ‘ilf‘i?@' Stil'J_‘é‘"‘("mg "%1"%1) ‘*‘“%“gs 1 f‘r?'@i‘aﬁlir °‘¥?’(§§§‘(C‘]g “’dJ =8. 07
Hz, 5.62 Hz, | mehocyRli@Bet@oddkle m 3 , 2.91 (m 1 , 3.00 (m 1 H, 3.45
(s, 3 H, 3.98 (d, J=5.86 Hz, 2 H), 420431(m 3H), 4.43 (m 1 H, 5.12
(dd, 25 J=10.27, 1.71 Hz, 1 H), 5.29 (dd, J=17.12, 1.22 Hz, 1 H), 5.69 (m
1 H) 7.64 (m?22 H)‘he cﬂmfpbmﬁcmbf laid) 21 Qhé’rém(Rﬂlshrthoycﬂcﬂé’tefd@cl& cditainfhg/5 (S,
1 . LC—IVB(rg tion tine: % @ar%‘ mz 688 30 30 October 2006
471 Exanpl e 34 WO AP 38?‘ Hisisdvttomethoxy andrab least ops pf 3 Craryl amgy  H
CH3OH THFNRD C}B?B@anﬁggd@o@,cyu&t tRrte 5 internediate 7 5 Schene 2: |
HC 1) KO-Bu, DMsO OH + G Br 2) HCl(gas), MeOH Boc o Step 1 HBr N Br
HOBt, HBTU o DIEA, CH3CN % H O oyN~OH IN M 11 H~IIt O Step 2 0 UCH
Br CN'1/0 Cj@mﬂﬁgﬁ,bmd%lngmognm/o 11 N0 O Ointernediate 8 30
Oct ober 2006 472 Schenme 3: Br IN% 1IN j o HOBt, HBTU o DIEA, CH3CN O
ONOO HOHGIHZNNHIO N~p e HH OONAHOH"T O "'IT" internmediate
8 Compound 348 Step 1: (Schenme 1) To a solution (ﬁ‘ internediate 5 from
Exanpl e -344 (700 ng, 2.7 mml) in THE (90 5 nl), ;ifet hanol (50 nL) and
water (12 nmL) mxture, |ithium hydnoxi de nonoh te (1700 ng, 2.0 nmmol)
was added. The reaction_m xture \411 stirre@ at for overnight. Then it

was acidified wlthINl-%wlutlo to pF|:3M . NEDEERR th et hyl
acetate (2x20 nlL) and the WET e CO ned and dried (MgSH).
Evaporati on of solvent gave th|;ck coI onles 0|I as” product (intenediate 7)

(0.58, 88% 10 yield). ITT iiiVwm.n), .\ S, 14)I..,0u.')
nn 2no!:- ?2[f 1 ACI ii\ 1la~ Al \~/3 v, Wj v, cuan"i ..... Co
3.17 (m I H, 349 (m 2 H, 3.59 (m | 4.24 (m 1 M LCGM
(retention tinme: 1.08 mn.), M5 mz 268 *). 15 Step 2: (Schene 2,

step 1) To a solution of internediate 7 (270 ng, 1.1 mol) in DVSO (10 nL),
potassiumt- butoxide (309 ng, 2.75 nflll) was added. The reaction m xture
was stirrgg at rt for [Ihr. Then 2-Bronp-4-chloro-pyridine (254 ng, 1.32
nmol ) was added The reaction mxture was stirred at it for overnight.
Then it was quenched with water and washed 20 with ethyl acetate. The
aqueous | ayer was separated and acidified wwth IN HCI solution to pH=3.
Extracted with ethyl acetate twice and the organic | ayers were conbined
and dried (MJSO4). Evaporation of solvent gave an orange oil. It was then
di ssolved in nethanol and HCI (gas) was bubbled through for 2 mn at -78C
Then the reaction mxture was warned to it and stirred for overnight.




mmol ) were added. The reaction m xture was heated at 110C for 30 hr. Then
it was filtered and washed wth nmethanol. The filtrate was concentrated
and purified by Prep. HPLC to give brownish oil as product. (10.5 ng, 42%
yield) (50177-165) 15 LC-Ms (retention tinme: 1.690 min.), Ms nmz 476
(MH). Step 2: 30 Cctober 2006 476 NN OO NN WIS O §NOdtder 206 O
Compound 349 To a sol ution of

1- ( 2- Met hoxycar bonyl am no- 3, 3-di net hyl - but yryl) - 4-(2-thi ophen- 3-

yl - pyri di n-4-yl oxymet hyl ) - pyrrolidi ne- 2-§3¥boxyl ic acid (10 ng, 0.017 mmol)
in CH3CN (5 nL) was added (1R, 25)

(1-cycl opropanesul f onyl - am nocar bonyl - 2-vinyl 5 cycl o-propyl)-carbam c acid
hydrochl ori de (¥€8!%y, 0.0254 nmol ), DI EA (0.015 rnL, 0.085 mol) and the
coupling reagent HQBYy (3RS, didd3f mMol) and HBTU (9.6 ng, 0.0254
mml ). The solution was stirred at rt. overnight. Then it was

concentrated, washed® wi the inBt-erlkenyi extracted with ethyl acetate twice. The
conbi ned organic | rs ed with brine, deed over Mysti 4 and 10
concentrated. It waa()séFt he%\quf%,\@?’gd by Prep. HPLC columm to give brownish
filmas TFA salt (@npdlisd349). (2.2 ng, 16%yield).(50177-172) 'H

NVR( CD3CD, 400 Mz),.S 1.00- 1.H. 2 H), 1.37 (dd, J=9.04,
5.3?3 H, 1 H, 1.sga(e)fdd,é)ﬂépg‘zr'@?“é@gkfb&%qﬁéw2.15?2.25 (m( 3 H), 2.90

(m 1H, 3.04 (MOl HR,i8CARali§: 3 H), 3.93-4.02 (m 2 H), 4.29 (s, 1 H),
4.35-4.45 (m 3 M, 15 542 (d, J=10.51 kg, | H, 5.28 (d, J=17.61 Hz, 1
H, 5.69 (m | ,(5.40%5(3%},13\]:6.84, 244 Wz, 1'H), 7.71-7.80 (m 3 H),
8.38 (m | H, 8 5h(d, RIFY e o tjane:, 1. 443
i . ),( VS Y 688 2( Il\l/{l ) .R]_E&gl?r’ﬁ#%h%‘lﬁré’wcﬁréé%é‘lr}{glﬁ( {S’ﬁ&g'g&c%ﬁ'ﬁt&nq%‘d35o 30

t ober 2 477 B( BHjsXC1-sialkpt CPPRiBYxY, hade, CMFyINor@HS-7 HMeBadfeedd) 2 H p
Cc dds &P

mcrowave O /NO O O internediate 8 .\ S HOBt, HBTU 1
DIEA, CHBCN O 0 0 4 | Eﬁ’hgﬁﬁf]\if gféérRch '“’ﬁ}‘%% PEOYEsO ey d\'l?% B N- OH OH
Step 2 0 /1\ Compound 350 Step 1: To a_sel uP¥n of internmediate 8 from
Exanpl e 348 (20 ng, 0.0423 mmol) i nlDVA (2 m), 2-thiopheneboronic acid
(7.0 ng, 0.055 mmol), tetrakis(triB & phosphi ne) pal |l adium (2.4 ng,
0.00212 mml ) and barium hydroxi de (4 @, 0.127 mmol) were added. The
reaction m xture was heated at 150C i Smith m crowave reactor for 110
mn. Then it was filtered and washed w.th nmethanol. The filtrate was
concentrated and purified by Prep. HPL 10 give yellowi sh oil as
product. (5.0 ng, 20%yield) LCM (rekention tinme: 2.137 mn.), MS mz 476

SEATIE SR o e R R e

(1-cycl opropanesul f onyl - am nocar bonyl - 2-vi nyl - cycl o- propyl )- carbam c acid

hydr ochl ok kde (3. 4 0.0127 I | EA (0.007 nL, 0.0424 mmol) and the
Coupl i g Fagdtt VEBPebdnd dr R 0 vt s onmry revays o) 0127
mmol ). The solution was stirred at it. overnight. Then it was concentrat ed,
washed with W?ger d extrgg%\ie wth ethyl acetate tw ce. The conbi ned
organic |ayers wereé” 7Y Th#¢ fhereRadg vigyler MySO4 and concentr at ed.
It was then purified by Prep. HPLC colum to give yellow sh oil as TFA
sal t (Corrpoung 352@_. (2. 6ng, 38_%%/i eld) 10 'H NVR(CD30D, 400 MHz) S
0.99-1.07 (m 11 ?e?ﬁ?“ll@“ﬁ?f@aﬂ,O?fb€¢ﬂ(1%kd§t-blﬁﬂ= 54, 5.63 Hz, | H), 1.87
(dd, J=8.9y Hz, 5.38 Hz, 1 H), 2.10-2.25 (m 3 H), 2.91 (in, 1 H), 3.03
(m I H, 3.48 (s, 3 H, 3.92-4.02 (m 2 H), 4.30 (s, 1 H, 4.32-4.45 (m 3
H, 5.11 (dd3*J=1Bhexpmppumpofi@laim3Hyhersin R i ebuyl=17. 11 Hz, 1 H), 5.69 (m
| H, 7.30-7.38 (m 2 H), 7.66 (d, J=2.45 Hz, 1 H), 7.92 (m 1 H), 7.95

( | H, 8.48 (d, J=6.85 Hz, 15 1H). LC-MS (retention tine: 2.067 mn.),
MS mz 688 (MHD) . Tiexampoend3&ClaiRr Mpalieatin R iofuiksdiapotibchudidline@pticlalyN_ | ~
O HOOI~H 'ﬂfzhﬁ?éﬁ’wn‘% OO0OHII m O 20 Compound 351 Compound 351 was

prepared by followng schene of Exanple 350, except that 3- furanboronic
acid was 4ksed in the place of 2-thiopheneboronic acid in step |I. 30 Cctober

2006 479 Ste% 1: 1% ez O N g;a /OLfN OO Il O 5 To a solution of

i ntermedi ate 8" f r oMCERTRATY of fdaimsiy whrein Ry isoyclapiopyl Ra iprioyl Raist ) |

3- f ur anbor oni A cR gis (Huid1, WHd ROisGRBuIBRAsubl@hiedkhi R 1 i phenyl phosphi ne)

pal | adium (2.4 ng, 0.00212 nmol) and barium hydroxide (40 ng, 0.127 mmol)
wer e added. The reaction m xture was heated at 150C in Smth m crowave
reactor for 30 min. Then it was filtered and washed w th nmet hanol. The
filtrate 10 was concentrated and purified by Prep. HPLC to gi ve yel | ow sh
oil as product. (12 ngy, 49%yield) LC-Ms (retention tinme: 1.937 mn.), M
mz 460 (M _ Step 22 0 eNOHO HNNSO QOOHII Om15 Conpound
351 30 October 2006 480 To a solution of above carboxylic acid (5.0 ng,

~ 1N R |




4.59 (dd, J=8.80, 5.13 Hz, | H), 6.76 (d, J=8.07 Hz, 1 H) 7.11 (d, J=7.58
Hz, 1 H, 7.53 (t, J=7.83 Hz, 1 H 15 LG M5 (retention tinme: 1.820 mn.),
MS mz 486 (MH). Step 3: (Schene 2, step 3) Br / OCH H/O-(NO O O
intermediate 9 20 To a solution of

4- (6- Brono- pyridi n-2-yl oxynet hyl ) - 1- (2- met hoxycar bonyl am ng@g October 2006

3, 3-di net hyl -butyryl)-pyrrolidine-2-carboxylic acid nethyl ester (330 ng,
0.679 mmol) in THE (28 nL), nethanol (156%W.) and water (5 nL) m xture,
l'ithium hydroxi de nonohydrate (427 ng, 10.18 mml) was added The reaction
m xture was 30 October 2006 483 stirred at it. for 2 days. Then it was
concentrated and acidified with IN HCO solution to pH=3 to 5. The white

li d |1 egt ed i nt diate,9).(310 ng, 97%yield). 'H
MR (CoBoD, 500 )T & Brafilor it Gt B BloaonTss 5 as"(m  hy
3.57 5 (s, 3H, 3.84 (m I H, 396 (m | H, 4.25 (m | H, 4.28-4.35

(m 2 H, 4.58 m 6. 79 . J=7.94 Hz, 1 H), 7.13 (d, J=7.32 Hz, |
H, 7.55 (m 1°9). ﬁ&ie%‘??%@&ﬁﬁ%'ﬁ ¥ whereimR{)futheg inclydes prleastong g Coavny .
Step 4: (Schemar3)5-Bmembblelndnodycht Kterbdycld. O O NH O 'T 10 Conpound 352 To
a solution of internediate 9 (10 ng, 0.0212 mmol) in CH3CN (5 nL) was

added (IR, 2S) (1-cycl opropanesul fonyl -am nocarbonyl - 2-vi nyl -cycl o- propyl ) -
carbani ¢ aci d 139dr oehtr@ihodlef &Ry AUHCY iRRBAG: Al O @i Qs 106
15 mmol ) and the coupli n% reagen% H%t_l(4. 9 rrlg 516%%§%%g%%3" (12.1
mg, 0.0318 ol thePRden 3ithpransiticatly eedtive amount of the compowidydficlaiilenai t was
concentrated, WashRdettchily ML blﬁsq,g L ethyl acetate twice. The
conbi ned or&ani c Iaers vlf?/ere 'ﬁfés e ’%ﬁ%pﬁ%ﬁ relregic:l over MgSO™4 and
concentrat®¥. It was then purified by Prep. HPLC colum to give yellow sh

film 20 as TF4psal 2 60% yi el .. . H.NVR(CD3QD,
460 MHz) S 1.0@5)'_1.0;8 ‘?’%ﬂgaﬁ‘lﬂeb‘%ﬁg%‘ﬂ(ﬁq% Bt ?ci",‘%"f}gl("éci‘gz'ﬂj'é'@?egﬂﬁw ., 5.63
Hz, 1 H), 1.86P{htininegd Qitradf 3 thorapButidally dffedd}ive 2mint 6Mhe Soldbourdiof dagm2d (M

2 H), 2.86-2.94 2 H). .54 3 3.87 (m | H, 3.94 (m 1 H,
4.18-4.27 (m “"‘%Q‘, “'&?%“(@,“?3"%;’,‘3Sﬂ‘.‘%’"{’ﬁﬁorffﬂf?g@?rztif-(dd, J=10. 27, 1.72
Hz, 1 , 5.28 (dd, J=17.12, 30 Cctober 2006 484 1.47 Hz, 1 H, 5.70 (m |
H, 6.76 ( Jz832 Hz, 1 , .11 (d, J=7.33 Hz, 1 H, 7.53 (t, J=7.82 Hz,
1 H. LG (régent’? 8?1’“[’?3%" CT'PB%’;?S%hﬁF?f}‘P%dr?FflaBBAO( pPparmageuisadlypl e 353:
Prepar ati on of adCepmpisieRsl:, 3513ats or bkl tlirdds S0 2 ChfnR i y ‘
Conmpound 353 was prepared by fo?lbovmging scherr%%f Exégﬂpll% ,Eﬁ%x‘%g% "t hat
10 intermediate 9 from Exanpl e 352 was used in the place of internediate 6
from Exanpl e 846 mhetb@PoskionreRint 41 fldner rg\illn io¥al® O m 15 30

Oct ober 2006 485 To a sgl ufi on of inter rreélalﬂé(fdeéll ?g&?rtrlﬁ?‘alo. 053 nmol ) in
DMFE (1 ni), 3-mmnmoseytabsy agane acid (8.8 ng, 0.0688 mol ),

t et raki s(tag phenyl phosphine) palladium (3.1 ng, 0.00265 nmol) and 2M
Na2CO3 solution (0.080 nL, 0.159 mvl) were added. The reaction m xture
was heated at 4310C Fhsrcompesitiorbficlm Plavherdin uradditibh iRt uadslondeh9d gwht h

nmet hanol . The i concentrate d purified by Prep. HPLC to give
br owni sh oi | a‘gs%%{%‘g‘%@?'\‘l\‘?i%g’ﬁ‘g’,“°ﬂ§%% Pd=§é]"ﬂl}4$qm@r(e€993w, 500 MHz) S 1.06
(s, 9 H, 2.20-2.31 (m 2 H, 2294 (m1H, 3.5 (s, 3 H, 3.91 (m 1 H,
3.8 (m I H, 434 (s, 1 H, 437-4.46 (m 2 H, 4.61 (dd, J=8.85, 5.19
Hz, 1 H), 6.77%d, Dhegomposigon of claym 4} figther gomprisingm angivicdl agpnt. 7. 48 (dd, 10
J=5.19, 3285 Hz, 1 H, 7.68 (dd, J=4.88, 1.22 Hz, 1 H), 7.77(t, J=7.93 Hz,
1H), 8.04 (m_ 1 H). LCMs (retention tinme: 1.857 min.), M mz 476 (M1).
Step 2: 15 N $°H OTthe cpmppsi®@niof claind44 @efdirOthe ant@itdl £3em iScapBathfoRSBe TO a

sol ution of - o .

1-(2- Met hoxycagrr%ugrfflnglrsr?nr%oqfibg‘flgfl ﬁ%c{ nﬂ“—%‘b eyr yl)-4-(6-thi ophen- 3-

yl - pyridin-2-yl oxynmet hyl ) - pyrrolidi ne-2-carboxylic acid (15 ng, 0.0254

mmol) in 20 L s added R, 2S ..

(1- cycl opr opa%ggul 1&0%??@%1%51*\,@883?%%% g-”?:hﬁ ?&TPFEV@%JWIUWMfwMQWGaCi d
hydr ochl o2& de oft&0thdn g, cothpdd@Pofei®in)l, DI EA (0.022 nl, 0.127 mmol) and the
coupling reagent HOBt (5.8 ng, 0.0382 mml) and HBTU (14.5 ng, 0.0382
mmol ). The solution was stirred at it. overnight. Then it was 30 Cctober
2006 486 conegnt r The domyREdE @f Whinh49\R . &;hgg ' | jficet ate
twi ce. The conbi ned org%mﬁi c layers mﬁérﬁg%ﬁm%aﬁ rfé#g?ggr?%eg%" t(%—%er
MySH4 and concentrated. It was then purified by Prep. HPLC colum to give
yellowish filmas TFA salt (Conpound 353). (6 ng, 29%yvyield) 5 "'H
NVR(CD30D, 400 MHz) S 1.00-1.06 (m 11 H), 1.20 (m 2 H), 1.36 (dd, J=9-29,

5.38 Hz, 1 H), 1.86 (dd, J=8.07 Mz, 5.38 Hz, | H), 2.07 (m | H), 2.16-2.25
(m 2 H, 2.87-2.99 (m 2 H), 3.54 (s, 3 H), 3.87-3.99 (m 2 H), 4.31-4.44
(m 4 H, 511 (dd, J=10.27, 1.46 Hz, 1 H), 5.28 (d, J=17.12 Hz, 1 H),



added. The reaction m xture was heated at 110C for 2 days. Then it was 10
filtered and washed with nmethanol. The filtrate was concentrated and
purified by Prep.HPLC to give yellow sh oil as product. (7.0 ng, 29%
yield) Step 22 0 NHOO N LNO OUN OOH O Compound 355 15 30 Cctober
2006 490. To a solution of above carboxylic acid (6.0 ng, 30.GkOSrP04) i n
CH3CN (5 nL) was added (1R, 295)

(1-cycl opropanesul f onyl - am nocar bonyl - 2- vi nyl - cycl o- propyl )- carbam c acid
hydrochl oride (4.4 ng, 0.0163 nmol), D EA’30.0095 nL, 0.0544 nmmol) and-the
coupling reagent HOBt (2.5 ng, 0.0163 mmol) and HBTU (6.2 ng, 5 0.0163
nmml ). The solution was stirred at it overnight. Then it was concentrat ed,
washed with wat€lV hfiecyds pthacthardHGNV NS Jeprbighseacet at e t wi ce. The conbi ned
organic |layers were washed with brine, dried over MgSO4 and concentr at ed.
It was then purified by Prep. HPLC colum to give yellowsh filmas TFA
salt ( Conpound48.353)he cothpdsitiom,of 238 7 edhelpinltBe b&mtm@mrmmmqu) S

0.98-1. 07 11 1.35 (dd. J=9. 5 87 1 H, 1.86
(dd, J=8. ogmHzg‘Uglt%%"sFﬁ‘“g Pérrl—r?}‘cas‘i'l%@"‘i“iﬁs"*l fijplopsotgase Q‘idz‘g"‘f“ms ggeﬁf’f K
2.85-2.98(5n2H) 3.55 (s, 3H) 3.8 (m 1H), 3.95 (m 1 H ,428442
(m 4 H), 5.11 (dd, J=10.27, 1.7

17
H, 5.69 (m ?1) Uae%hwmmﬂé% mﬂ@%the@a@ f(t?ﬁ“fa @dll é‘%’
J=7.33 Hz, 1 Himzlg@a,ef,must\hﬂanmfecasnmjaq,aaee.tl H, 8.08 (s, | H. LCM
(retentlon time: 3340 min.), MSmz 672 (NH). L. a*~m.le 2CgC. P,.
~te~~e_of r flnr, Th flea '2412 .i. erg. . i, eINHOHN L N S
OINNOOH= o n1C0npound 356 20 Cowpound 356 was prepared by foll ow ng
schenme of Exanple 350, except internediate 9 from Exanple 352 was used in
the place B¥ internediate 8 from Exanple 348 in step 1. 30 Cctober 2006
491 Step 1: S 1 /HOH H/O1IINOO OmTo a solution of internediate 9
(20 nmg, 0.0423 mol) in DMF (2 nL), 2- 5 thiopheneboronic acid (7.0 ng,
0.055 nmmol ), tetrakis(triphenyl phosphine) palladium (2.4 ng, 0.00212 mol)
and barium hydroxide (40 ng, 0.127 mmol) were added. The reaction m xture
was heated at 150C in Smth mcrowave reactor for 30 min. Then it was
filtered and washed with methanol. The filtrate was concentrated and
purified by Prep.HPLC to give brownish oil as product. 10 (13.0 ng, 52%
yield) 'H (CD30D, 400 MHz) S 1.03 (s, 9 H, 2.18-2.25 (m 2 H), 2.93
(m 1 H, 3.55 (s, 3H, 3.83(m I H, 3.98(m | H, 4.34 (s, 1 H, 4.38
(m 2 H, 4.58 (dd, J=8.05, 5.14 Hz, 1 H), 6.63 (d, J=8.07 Hz, | H, 7.07
(dd, J=4.89, 3.67 Hz, | H, 7.33 (d, J=7.34 Hz, 1 H), 7.42 (d, J=5.14 Hz,
1 H, 7.60-7.66 (m 2 H. 15 LCGMS (retention tinme: 3.393 min.), M5 nmz 476
(MN. Step 2: 30 Cctober 2006 492 s /HHOO HNNSp OIIHOOHI =
o mf Conpound 356 To a sol ution of
1- (2- Met hoxycar bonyl am no- 3, 3-di net hyl - but yryl ) - 4- (6-t hi ophen- 2-
yl -pyridin-2-yl oxymethyl)-pytrolidine-2carboxylic acid (11.5 ng, 0.0195
nmmol) in 5 CH3CN (5 nL) was added (1R, 2S5)
(1-cycl opropanesul f onyl - am nocar bonyl - 2-vi nyl cycl o- propyl )carbam c acid
hydrochl oride (7.8 ng, 0.0293 mmol), D EA (0.017 ni, 0.0975 nmol) and the
coupling reagent HOBt (4.5 ng, 0.0293 mmol) and HBTU (11.1 ng, 0.0293
nmmol ). The solution was stirred at it overnight. Then it was concentrated.
washed with tvater pnd extrartea ...:th ethyl arene t.,.:re Th 10 conbi ned
organic | ayers were washed with brine, dried over MgpSO4 and concentrated
It was then purified by Prep. HPLC colum to give an off-white solid as
TFA salt (Conpound 356). (8.5 ng, 54%yield) 'H NVR(CD30OD, 400 MHz) S
0.99-1.06 (m 11 H, 1.21 (m 2 H), 1.36 (dd, J=9.54, 5.38 Hz, | H), 1.86
(dd, J=8.07 Hz, 5.62 Hz, 1 H, 2.06 (m 1 H, 2.15-2.25 (in, 2 H, 15
2.87-2.99 (m 2 H), 3.54 (s, 3 H, 3.89 (m 1 H, 3.96 (in, | H, 4.30-4.44
(in, 4 H, 511 (dd, J=10.51, 1.71 Hz, 1 H, 5.28 (dd, J=17.11, 1.22 Hz, 1
H, 570 (m | H, 6.62 (d, J=8.07 Hz, 1 H), 7.07 (dd, J=4.89, 3.66 Hz, 1
H, 7.33 (89 J=7.59 Hz, 1 H), 7.42 (d, J=4.89 Hz, | H), 7.60-7.66 (m 2
H. LCM (retention tine: 1.967 min.), MSmz 688 (Md). 30 October 2006
493 Exanpl e 357: Preparation of Conmpound 357 FnobcHN H2N pyrrolidine N OH
CH3SCN CNi NOH+ N Boc 3 Boc c/l 0O O N Pd2dba3, Bl NAP HN NaO - Bu,
toluene 8oc Ii Step 1 0 HOBt, HBTU DIEA, CH3CN~ N HN O C~ O ctH HZN x
v Hii 0O '"1-4 Hi "OBoc wOH Step 2 HOBt, HBTU HN N HCVdi oxane
DIEA, CH3CN -- 0O HOO H BocHN~ NO IWI- OH BOCHN4 0 Step 3 Conpound 357
5 30 October 2006 494 Step 1: j 1 HN N OH Boc O To a solution of (2S,
4R) Fnoc--am no-1-boc-pyrrolidine-2-carboxylic acid (400 ng, 0.834 mmol)
in acetonitrile (15 nmL), five drops of pyrrolidine was added. The 5




4.17-4.27 (m 2H), 4.47 (m 111), 4.79 (m 1H), 5.07 (d, J=9.29 Hz, 1H),
5.24 (d, 10 J=16.87 Hz, 1H), 5.72 (m 1H), 6.62 (m 11-1), 6.98 (d, J=6.11
Hz, IH), 7.47 (m IH, 7.62(m IH), 7.69 (d, J=8.07 Hz, 1H), 7.84 (d,
J=5.87 Hz, IH), 8.20 (d, J=8.56 Hz, |IH). LCM (retention tinme: 2.043
mn.), M5 mz 683 15 Section H LC M condition for secti gpJdtdbet 0006 - -
.. (Method A/) - YMCODS S7. C-1 8 3. X 5(.1 nm (Method B) - YMC ODS-A
S7 C 18 3.0x50 mm 20 (Method C) - YMC S7 C18 3.0x50 mm (Method D) - YMC
Xterra ODS S7 3.0x50 mm (Method E) - YpEgXterra ODS S7 3.0x50 nm ( Met hod
F) - YMC ODS-A S7 C18 3.0x50 mm (Method H) - Xterra S7 3.0x50 mm 25
(Method I') - Xterra S7 C18 3.0x50 mm (Method G - YMC C18 S5 4.6x50 nm
(Method J) - Xterra ODS S7 3.0x50 mm (Method K) - YMC ODS-A S7 C18 3. 0x50
nm 30 Gradient: 100% Sol vent A/ 0% Sol vent B to 0% Sol vent A/ 100% Sol vent B

G adi ent tj G H I); 8mn. (C E); 4mn(J); 3
mﬁl(ﬁ)n 30l5§tobe 98‘6@‘3}1‘%?‘1&@’5“@ 1Zr1n EnAn B( D, )F GmHnI(,)J, K) :

2 mn. (C E)_ Flo 5rr1Jmn(A B C D E F, G Flowrate: 4
mJmin (1, K > r V\avel engt h;, 5 Sol vent A 75 VEOH /| 90% H20
/ 0.1% TFA Stjedt B: 10% H20190% l%TFA Exdhpte 370:

Preparati on of rrpound 370 S /0O /™ i ~N NY ~O HNp HOO
V 10 Conpound 37 ~1 Me 02~ \I% g:C]Vl 1OSept \.I 4 H OrBi U,

=

0 .y
DI_PEA C{—l?%& O N< ol ngsg ;s/\?reo If?,@arru @égl |Oon A h"d '%( aY - azNeg\T/n
. 1 ,,ﬁ DBy NS ¢ ;ggep £ Ag

to usWnreseqlﬂr}ga Oln rr,gre 35 & SUSTUS 32,5'\\] 160 °
solution of (IR 28nkdudS, 2R) 1 am no- 2- wammyk £y cl opy opane cakhexylic acid

ethyl ester hydrochl oride (254 g, 12 mol) in CH3CN (70 M.) was treated
with a 15 so utron "di i sopropyl.et hyl @fine (9.5 niL, 67 ),
((4R) - (2- met hgxyCarbenyl - 7 et hoxy; | - 4- 0x0) - §¢ iwe] (5.9 g, 13.2

mol ), and TBBRJB.89 g, 12.21 1 n CH3CN (50 nL) eoreacti on

m xture was stireped for 14 h and congentrated. The resi gli ssolved in
Et OAc was repeat d with NaH a‘%gg brine, dx] 04) and
concentrated, Then esi e”was dfr“e i ov opag@(?q'%kq)cal

( Et OAc/ hex eT45/L§d)O/() LY pi?,o h/&‘hl gh er eo i spue (308 \V

P2((4R) - ( 2- rretlrﬁ()x‘)g{fgarbonyl met hoﬁl\gﬁrnolrne 4- 0x0) - S—prolrne) PI (IR 2S

30 October 2006 *$Ffhyl Acéa) Acid EFW§Mester;2.0 gcce“z% as a white

solid: 'HNI\/R(rrethanoI d4) S ppm1l.24 (t, J=7.0 3H), 1.38 (m 11

H),176(mcl 21(m1 '25(m 1H, I H, 3.92 (m 2

H), 3.96 (s, 403(s 3 H),lalys (g, 3=7.22 Hz' M, 4.42 (m 1 H),

5.10(m1H) 0(m|H),5440(,1H),577( 1'H, 7.27 (d, 5
O

J=9.16 Hz, 1 H)S .48 I ( 8. 05 (s 1 areine 2 N
~0 0 /0./\/al, 1@07 zna |/ S/§~~~1/ L~" M%/jm& 04
NaO—IOH4S:?ﬁ»£:é§AeH~ fﬁr‘l )H,, ‘Vcﬂ\L&QrT NSyom 0/ 0
N stepd HB,® c°t - oTH NP~ I-lﬂleO & Jrs S ~1/
TII\FI'N/OYYH m. stepe 4 30RO )HCVtI|0m1a N c¢' NMM HN UVM O
H 1HOIi1 I\/BC]-I nNH-~0H Step 3' Ksolutlon of the™ |ghRf pr oduct

(3.16g, 5.40 mm f Step 1 gf, Exanp 10 370 (Boc-P2((4R)-(2-

met hoxycarb - hoxyl qui no 5\ oxo) S pr oI i ne] - PI , 2S Vi nyl Acca)

COCEt ) at 0 olved in M 1/1 13 Nﬁt ed with aqueous
10NNa rr1_ 55rrm)l) stirPe for ,On d zed by the

addi tion of ACO—I nt was re \)safu The resi due%was

redi ssolved in T 1/1 kol MySH4) /fand trated in

vacuo 15 to provfge t he product Whl C \Ras diffectly useé:??n’ gtgep LC M5
(retention tinme:T1.53 Method D), Mltn/z 570(M+F“)‘:HN 3 lOOctober

2006 499 To'"&@>86I't WMo 7t he produdir( assus®el at 5. Arlxmml) of step 2
exanpl e 370 at O@vdigsol ved, i n THE.4@bndgk) was added acegbuigiron of. fresh
made CH2N2(30 mmol) in Et20 (80 nl). The reaction m xture was stirred at
t he. tenperature for 0.5 h, and stirred at it for 18.5 h. After bubbling
nitrogen for I h to the reaction mxture, the 5 solution was renoved in
vacuo. The residue redissolved in EtOAc (I L) was washed wth saturated
NaHCO3 (aq.), (2x200 nL), brine (100 m.), and dried (MgSO4). The solvent
was renoved in vacuo to afford the product 3.10 g (97% two steps): LC- M5
(retention tinme: 3.06, Method J), M5 nifz 594 (M +1). 10 Step 4: To a
solution of the product (3.03g, 5.10 mmol) of step 3 of exanple 370
(Boc-P2[ (4R) 42- di azoacetyl -7-met hoxyl qui nol i ne-4-0x0)-S-proline]-P1(IR 2S
Vinyl Acca) COCEt} at OC dissolved in THE (110 nL) was added 2 nlL of 48%
HBr. The m xture was stirred for 111, partitioned between Et OAc (500 i)
and 15 satur at ed NaHCCB (aq ) (100 rr1_) The Et OAC Iayer was separ at ed,



/[~~0-0 ~-O1 NO NOH O N-~~-)-O--Oanp 3 C / NC / PPty, DAD O
HO+ONNNo" N N~ O\/ ~OHO\/ TOOb H H R Isoner Low R Isoner 10
Step 1. To a suspension of N Boc-cis-L-4-Hydroxyproline nethyl ester (10 g,
40. 7mmol )  and 7-chl oroquinolin-4-ol (8.73 g, 49.0 mol) in THE (200 nl)
cooled to 0 C was added PPh3 (12.82 g, 48.9 mml) and DI ARy 348,139 2896 42- 13
nmmol ). The m xture was slowy allowed to warmto rt overnice, stlrred at
total of 30 h. The m xture was 15 dissolved in EtOQAc (800 nL), washed with
I N aqueous HCO, 5% aqueous K2CO3 (3X100 ), brine (2 X 100 nL) and dried
(MgSH4), and concentrated. The residue purified several tinmes over a
Bi ot age 65M (IVEO—I- CH2C12: 0-10% to afford cumnul ativelf’/ﬁ 57 g (68% of
(

t he desi red p as a gl asso d}l%@(CDClS) S 1.40« OH), 2.33-2.42
(m IH, (m 1H), 3.7 N : 391(|n 4.45 30 Cctober
(cm

2006 50221‘*’ I H), 13"(”m1 ,6616 ,741(dd J=9, 2
Hz, 7.98 (d,[ 3= & ° 1H) e(ggan 9’-Pr|z 111) 7ﬂ8°7$9(m 111) .
LC—IVB (retentng t A1u3‘97 Do, VBNV 407 (M + 5 To a
sol ution of the prdduct H(lo 57 g, . m‘rol!l) of Step T ampl e 371 ( BOC-

N- P2[ (4R) - (7- chl"droqui nol i ne- 4- oxo)Tpr ol i ne” et hyl esteﬁ‘\} d| ssolved in M:OH
(800 L) cool edeohpudesC WAS added afm@adeous | N. NaCH sgluilbuhddd (44.5. L,
44.5 mol ). The mxture was warnmed to it after’6 h, stirred ovemte and

t he pH adj us NQ/qzr using 1.0 N aqueous HC . The soI ut
concent r at ed kot s onl y t he wathsP 10 renmi ned, tke d] usted to 4
usi ng 6N aqueous jHC and the m b S partitioned re lat edIy wth Et QAc

(3x500 nL). The C@I\’g:@d jo?Bani c | ayers were od,r,_; ed ( 04) and)
concentrated to af for 0“16]/9 (100% %z Q\?Whl te s \\’LHs NVR
(DVBO-d6) 8 1“3“2“% 4 (t s (rotama;ns)}@ 231 r&; 4 5% 2. 69

{m 1H, 3.65-3. ,433440 ,534m‘71q’1711(m
iH), 7.57 1 mggm 323, mm,;h),, 7.98 (s , 8 09-8.14 ¢ 1H), 8.75 (d, J=5
Hz, 111), 1 s 113). ".C NVR @m{,sgmdes) 8 27.82,, @%p8fs:51. 52,

57.75, 76.03, 79. 3 102. 95 ’119. 54, 123.86, 12634, 127. 24 134. 49,
149- 32, 152. 88, 53 25, 159. 08, .74 LC 411Sr, L_L. - L

LI..._1u" 44 .DL.LLC: 1.40 1L1 VLL alb. 4 TH., 1YL IMMu_vrc
Jn>J avt 2l 1 J tep - 20 sél utcorg of the product (5.11 g, 13

mol ) of Step Bd71 { 4( Ryt 2y EHijor oqui nol i ne- 4- 0xo)

proline}, the H I 3.48 g, 18 v f#vinyl Acca (existing as a

1:1 mxture of udi stredi soners (IR 2 SP2R jwhere cycl opropyl

car boxyet hyl , Gis syn to vinyl, 1? ) and NW (7.1 nL 65 mml) in DV

(30 ni) %d’ HATU (6. 92 g, 8 The m xture was stirred for 3

days. The rea;ett.,;o.gmmm Xt ure,nwas dldou,roe.d,awth Et OAc (180 ni) and was
partitioned with pH 4.0 buffer (3x 100 nL). The organic |ayer was washed
Wi th saturat ed aqueous NaHCO3 (2x50ni), water (2x50m.), and brine
(2x50) . ani c sol ut]j was dried (MgSO4) and concentrated. The
resi due wa purl g?fé'a Wesftéﬁeg?@f’hge 40M col uim  ( Et OAc- Hexanes: 50%t o
10099 to aff d 2.88 g of the product existing as a 30 diastereoneric

mi xture. ThigS<hai xture was parti aIIy separ at ed using a Biotage 65M colum
(MeOH Et CAGA ORp t'@f 9% to afford BOC INF- P2[ (4R) - (7-chl or oqui nol i ne-

4- 0x0) - S-plollind]-Pi (1R 2% vin a1l npiety)- as the initial

el uted hi gh®307Cct ober @66@5 |somer l,,~2@ (49 . IHch\/R
( CDCl 3/ Met hanot- B ¥6 (t, J=ToHz: 1735 (& g11), L. FSTA3 (m
1H),176184( 11)1206211 ‘;1235245 mEYH@I) 2*63m
1H), 3.72-3.93 c211) 4.02-4. 15“(%111) 4 33 4 40 (Hm"IH 15-06 (d,
J=9 Hz, 1].%\, (m 1H), 5.24¢ J17Hz m111)674
(m 111) 739/Wd J--9,2 HA AL 7. 74778(m /w 89 (d, J=2
Hz,1 H), 7.97 CégpoddtzHz ,111), 8coBfdudadsz J=5 Hz, 111). comiduNVR

(methanol-d4, 60/ 40 Rotoners)’ 8 1.24 (t, J=7 H 311), 1.39, 1.43 (25

911. ratio 4:6), 1.71-1.74 (m 0.411), 178-1.81 (m 0.61), 2.18-2.23 (m
111), 2.65-2.69 (m 0.411), 2.71-2.76 (m 0.61!), 3.88-3.96 (m 211),
4-11-4.18 (m 2H), 4.394.45 (m 111), 5.09-5.13 (m 11), 5.28-5.33 (m 1H),
5.37 10 (m 1H), 5.73-5.81 (m 1H), 7.05 (d, J=5 Hz, 111), 7.53 (d, J=8.9
Hz, 110, 7-92 (s, |IH), 8.12 (d, J=8.9 Hz, 111), 8.70 (d, J=5 Hz, I|H).
LC-MsS (retention time: 1.54, method A) M5 mh 530 (M +1). The rest of the
material (-1.66 g, 24% was mxed fractions greatly enriched in the |ower
Rf isoner. scMre 2 :ttro5\ 1i G~ 1 G step4d NBoolert-luemre, 4\ /.
HBTU. MOAT. DIPEA O j--~~ OHHCVdio t 4%-/ to H_ NNm/ t /i0O _H~ ~0z0
OHHO OONOOY/ HMIlsotnet of step 2 0 GN ~PGC ,-To step 7 L' OH
HOO CDl, bBUOH j* OM" -T-0O~NHNFOOH'.. 00 pOOHHNODDO




purified over a Biotage 40M col um (Et OAc- Hexanes: 35-100% to afford the 5
product 640 nmg (92%: 1H NMR (nethanol-d4) S ppm 1.02 (s, 9 H, 1.26 (m 4
H, 1.56 (m 10 H, 2.19 (q, J=8.75 Hz, | H), 2.41(m I H), 270(dd
J=14.19.8.09 Hz, | H), 4.01 (dd, J=11.90, 3.05 Hz, 1 , 4.13 (m 2

4.20 (s, 1 H, 453 (m 1 H, 462 (m 1H, 509 (d J——

5 26 (d. 1=17.09 Hz, | H), 5.47 (m | H, 577 (m 1 H, Jjgﬁ?%b“?o@
Hz, 1 H, 7.47 (m 1 H, 7.94 (m | H, 8.20 (d, J88510Hz 872
(d, J=5.49 Hz, | H. LCMs (retention tine: 1.71, Method B), I\/Srrlz 655
(M+1). Step 3: Tripeptide acid was pre% ed by fol I ow ng Step 7 of Schene
2 of Exanpl e 370, except that cyclopentoxycarbonyl -

NH P3(L-ter<Bu@ y)-P2[ (4R) - (7 <

chl or oqui ng/ re: 4- 0x0) - S-prol i I (iR 2S Vinyl Acca)-COOEt used in place
bt of St 6°~of Exatmplle 370 ol\/b‘drfrc loH 0.636 @& (0.97

of the prg

mmol ) of the p odu,g:'t’ 6@? 2 of {Exa 7 “ﬁ%e 4248, %trwed (69%
yield). Pr oduc‘t/m QM HN AO™ 0% 0 Data: % thanol -d4) S
ppm 1.02 (s, 9, 7m 11 H),, 2«14°(q,}J= 903 Hz 46(m 1

H),268(m1 4. 02 (dd, Jllfw/‘*@llel H, 4.50
d, J=26. 4.64 (t; Hz, | ., 5.24 (d, 25
51720H2357( ?—DKH)44(S(1W§ H) 57g5‘(cr/?]512Hz(1H)

7.48 (m | H, ™% 1 H, 8. 18""’(’?1‘“‘“5“-8 78 Hz, 1 H°PP8™72%¥ (d, J35.49
Hz, 1 H. LCM (retention tinme, .32, Mthod A) ﬁm‘z 627 (M +1). 30
October 2006 éOSScherreZC’\NL_N4q {~r~", Hh ONCD, DEWOH V

"\JHLo Yz N- 00 H CN) 4w O‘tz‘HP Cop ntl 372 Step 4: A
soI ution ogzﬁﬁ‘(o.om‘J gs 0. 1%#) and Jhe, pro tbf Step0300f Exanpl e
372 (0.058%07 0. 09 nuhql

RS
[ BOCNH- P3( L- t -Bual [§4R) - 7- ch‘i"w 't hea- 0X0)% hﬁe] P|
(1R, 2S Vi nyl Ac in THE(g ) nasjrefluxed f N4 and all owed

to cool downtqr A total of 0 (0.13 mmuol) oﬁ
cyclopropa%ws(lfanam de, foll Kt he addition of'a sol ution of neat DBU
019 ni; The réadctTén was stirred for G%rnlte t hen dil ut ed

W|th Et OAC (ffm"’""?rtj ahd washed pHEeZP*04BUf fer (2x), dPTHFRGSOL), ;
concentrated amd purified over 10 three 1000 gM preparative TLC plate from
Anal t ech (20)@403 cM eluted sequentiplly wth 50%to 0%to 2% MeCH in

CHZCI2) to pravide product (Conpo 372) 27.3 --- rents, Is ..*,.,, r-
49“m11|—|) 1.8 N1I—I),2.;r,4(m1 ,249(m1H),

2.68 (dd, %‘39 e ,E-Iqu

J

2.78 (| & 8(m 1He 4.22 (s, 1

S,
H), 455(m 2, 10. . ,f:f“ 7 (d, 4 I=1TA 1
H) , 5 46 (m 11 33 7. g . 19 Hz 1% -5 i((g@;z .55
Hz, 7. 91'*5\“/\§ 8 18 (d J= .85 HzJl 1 H), 8.7 do .19 Hz I
H) . LC—I\/B ontlrre 1524\4%1" °l) , MS Mz 730 NI ) arrpe3
Preparatio ofo coppound 373. " OH N0 J jCN~ |-
<-~ 0 00 O Lopaypd 373 30 tolggr %)‘Qg 509 Sc errel Uﬂﬂ DL- M DWAP

racr5v step 3/ H Phap. DEAD\ / 1 ap 6 HO 4 4 H20. 1] O
THE. Mali OH o?' DIQ 7-0 ~0 Ha stops HCVtlaane S OHH 4,C~OHHa H O

Il O O St WA solution of 2-angmno-4-net hoxyl acet ophenone (4.45 g, 26.94
mol ) at i d;,ssol ved i CHZ@%J,OO m.) Was treated with

3:
H

cycl opr opanécaf bonyt, ¢ &5 i, | ) diisopropyl et hyl am ne
(19 m., 107. 8 ;E m (0 780 ol \ﬁﬂgvreactlon m xture was
stirred at rt te ang concent r atfete Euo. The residue dissolved in
CH2Cl 2 (500 rrL'} washed with aqueols ? NHC, water, NaHCO3 (ag.), and
dried (NQS%S)E e sol vent was rg 9n vacuo and the solid residue was
treat ed OACT hexanes (1/ p(\ow de the product (5.35 g, 85%: 10
HNI\/R(rrethangI-d42!§pme 94(mC 169(m J=3.97 Hz, 1 H), 2.60
(s, 3 H), 6.69 (d, JE 1K), 7.98 (d, J=8.85 Hz, |

H, 8.23 (s, 1 H). Step 2: A solution of product (5.35 g, 22.72 mol ) of
Step | exanple 373 (cycl opropanecarboxylic acid

(2-acetyl -5-net hoxy-phenyl)-amde ) and tert-BuOK 15 (5.45 g, 48.6 mmol)
in tert-butanol (130 g) was refluxed for 6 h. The reaction m xture was

cool ed, poured into ice cold buffer and adjusted to pH 7, filtered. The
solid collection was recrystallized from McOH Et20 to provi de the product
(19, 209: "H NWR (nethanol-d4) S ppm0.96 (m 2 H), 1.15 (m 2 H, 1.94
(m 1H, 3.87 (s, 3H, 586 (m I H, 6.93 (m 2 H, 8.04 (d, J=8.85 Hz,
1 H. 20 Step 3. 30 Cctober 2006 510 To a sol ution of

N- Boc- L- 3- hydroxyproline (1.06 g, 4.32 mol) and triphenyl phosphine (2.27
g, 8.64 rrrml) at 0 C d| ssol ved THE (25 nL) was added a solution of the



'"'DN\ 1/ X jj-s OH1 OHLpO OO Conppound 374 30 COctober 2006 513.
Sd *I s>ao t off «cxloxet, \ \ ~1 A c¢cx,0 0 slpz N/ODH RorysMsi zam
Step 3i0/ Nslp4/ NOHPPty, DOAD\ | / NDH, HHO\ I / \O1Il / N HO
slap 5 HOBT.H2O\ 1/ CH2A2 O D™ OH Hgh At |Isomer used in rest of
sequence |l ow At isoner Step 1: To a solution of manisidi 71
nmml) in 800 nm. of CH3CN was added Meldrumis acid (75g, 5?§&§%C?20€6nd
trimethylformate (60g, 565 mmol). The 5 heterogeneous m xture was refl uxed
for 2 h. The solvent was renoved in vac§21 MeOH (30 nlL) was added, and the
resulting precipitate was filtered and Zhed with 10-15 nL of MeOH The
MeCH addi tion/ fal teration procedure AS repeated on the concentrated nother

|l iquor. The re ”,, dried (-20 torr,, 45 C overnite)
to afford 117. 6 di at e; 59] ( 3- Met ho enyl 10 ami
no) net hyl ensl %, ..-SN 3Td| xaneu4 dfoge. Stepel’ To a sol ution

of Ph20 (500 g) f
[ (3- Met hoxyphenyl,-
portions over )

g (392 mrél) of 5-

o) mit hyl ene] - g diorreihyl [1, 3]d| é;j— 476-dione in
fon period. The re was heated dn ﬁn‘aﬁvﬁ m n,
cool ed 15 to™j ,od’ ted with rvr\gg%ﬂ(e 800 ml) and)’ﬁe’ Sel’tihg“slurry
stirred ovemte. The hexanes ted off, the s8It resi due di ssol ved
in 600 nL of MeOFI™&*"“P%¥fl ux, ;cool e(‘}““t“i‘i‘“ﬁ” and the resul ti AY*¥8P¥d fiil tered
and washed with ninimal CH2Cl 2. The 3Q Cctober 2006 514 anal ogous
recrystallizati%ocedure was foIIoWed to afford a total of 20.73 g (30%
of 7-met hoxyqui n n-4-ol as a Irght fown solid. r H NVR (nethanol -d4) 5

3.87 (s, 311), ,6.23 d, J=7.3 Hz, f,668(d J=2.4 Hz, IH, 6.96 (dd,
J=9.0, 2.4 Hz, I1¥hLrg 14 (d, J=9 H" B/B(retentlontlrre 0.77,
net hod D), I\/§ fiz} 176 § "%T)? S St'\/pg)t sl ution of) of

N- Boc- ci s- Ar‘E)xyp i ne Br ‘2 24 g, 49.8 mmvol) and PPh3

(26.14 g, 99.‘7'ﬁﬁ‘ol) in THE (200 ?’rL/)\\cooI ed to 0 C was added a solution of
DEAD (17.36 g, 99Pmtd ) and 7- net heseyegatsnol i n-4amd (8.73 g, 49.8 mmol)
in (THF 700 nm) ovef—a 45 mn period The m xture was slowy allowed to 10
warmto rt ovem t#&3 ncentrated in vacuo. The residue was purified over a
Bi ot age 65M col (MeOH Et QAc: 0-109% to afford 12.78g (64% of the
product as a crtorless,glass: IHNWR (CDC13) S 1.36 (s, 9H), 2.26-2.35 (m
1H), 2.57-2.68 ( S § 71 (s, 3H), 3.75-3.92 (m 2H), 3.86, 3.87 (two s
(r ot aners) 3J,—|) 41-4 583%™ 1H), 5.09 (m 1H), 6.52 (d, J=5.5 Hz, 1H),
7.06-7.09 I'°724726(mIH) 15 7.94 (d, J=9.1 Hz, 1H), 8.50-8.56
(m 1H); LC—I\/S/('\\e‘Eentron time: 1.34, nethod D), MS me 403 (M +1). Step
4: To a solution of " tFhe“foduct f9 c.4 212 .nci) of t 3 of rz,- |. 374 |
BMCAT . r b, prp P2((4R)-(7-methoxyqui noIine-4-oxo) proline nethyl
ester} in 600 nL of 5:1 20 THF/ MeCH was added a solution of LiOH (4.0 g,
167 mol ) . 159cempamdaeleeed fiPhe nmi xture was stirred overnite, the pH was

=&

adj usted to pH&=using 6N aqueous HCl, and the solution goncentrated until
only the water r # emai ned. esi dug aas adj uste 0jpH 4 using IN
aqueous HC, Na ed to sat t he: i g t,ar@ and wa t| tioned

repeat edly wrth,fr rst Et OAC and t he /s it°he product was “25 aqueous

sol uble. The co m'eﬂi:\ gnr c layer o€ ied (MyS md”ﬁfnci‘entrat ed
1!

to afford t By (999 i d
(ngr 32 Wbt g’%ﬁ% 4\2@(g @F\g"a‘??4o 2, 295?,% jmq)\*z %8 .“77V(Im 1H),

3.88 (m 2H) 3’r94 311) m 1H) 1H), 6.86-6.92
(m 1H), 7.21 (dd™ %’““*‘ ¥ 2 H 1H) °7"P‘t§ ’%d J=25 He, 1113°'“°°‘8“d’5 8.10 (m

1H), 8.62 ( J=6 111) LC-I\/B(rgtentrontirrelZO 30 nethod A), M
mz 389 ( N St ep 5:,30 Cctob ~2006 515 To a solutiogn of the product
(4.50 g, 1T nmol ) Yg 4 of 3 le 374 { Boc- m A

4(R) - (7- met hoxy uanQ ne‘ X0) prol e} 2.66 g (13.9 ) of the HC
salt of vinyl (‘ "sting as aH mxture of diag £er eoi soners

(1R, 2S/1S, 2R wher"e cycI opropyl car | xgroup |s y 3) |n§/I noi et y)
10 nL (57. 4 6f 5 DI PEA,_ apd} 2 ﬁk mol, ) -of" “kn 150
of CH2C12 5.27 ¢ (>I1§ ofll HBTU, nhrt °m X re strrred

overnite. esolutron was drlute wrth 200rrLof CHZBlZ and was

partiti oned wi tA™BIF A1 0 buf fier (2x56°HI“Y22 The organi ¢ fayef>*has washed

wi th saturated aqueous NaHCO3 (2x50ni), water (2x50mL), and brine
(2x50m.). The organic solution was dried (MgSO™), 10 concentrated and
purified using a Biotage 65M colum (eluted with 0- 9% MOH EtQAc) to
provi de of BOC- NH P2[ (4R) - ( 7- net hoxyqui nol i ne-4-0x0)-S- proline]-P1l(IR 2S
vinyl acca Pl noiety)-COOEt as the initial eluted isomer (2.21 g, 36%
overall), foIIowed by 1 13 (190/c) of pure lower Rf isomer BOC-NH P2[ (4R)-

N I 1 - - I 7 1 £~ NI~



30 Cct ober 2006 519 Schene 7 J3 / N~/ Nstop srepl uOK HIO m oeu, 4
OOHH_H"SNH OO1sbp3 Q ~~*e 0OHODb H- Hp O OO HATN, BI PEA,
HOAT, ff b N-Bout-rcrNUedne O Conpound 375 Step 1: To a solution of
product (794 ng, 1.51 mmol) of Step 5 of Exanple 374 (N BOC- '

P2[ (4R) - ( 7- met hoxyqui nol i ne- 4-oxo0) - S-proline]-Pl (IR 2S Vi ngh4As&s0er C004L }
in 68 5 nL of 12% McOH THF was added a solution of 218 ng (9.08 mmol) of
l'ithium hydroxide in 30 nL of water and the m xture was stirred 16 h. The
pH was adjusted to neutral by addition gfg6N aqueous HC, concentrated
until only the water remained, the soluti on adj ust ed to pH 4 usi ng aqueous

IN HC1 and was tRgn extracted woth.50% THE- Et OAc (5X -nL portions). The
conbi ned organiic dayers 10 were drle (MgS™) and conce trated to provide
t he product 7 100% (N

BOC- P2[ ( 4R) ~¢7~ffret hoxyqui nol i ne- X0) - S-proline)- R, 2S

Vi nyl Acca) - 02# " H NI\/R(I\/Ethan(ﬁ d4) S1-37-1.43 @m 1H), 1.39 (s, OH),

169178(m% FS .24 m@( 254(m(_):I)J< -2.74 (m

, 3.89 6 4t 4043 d, J=10 Hz,
I:I)I), 5.31 ?E‘%&a ("3‘6‘“ olﬂ) %M(m E 91 (s,
H)

I

I

| 7.04 (d, A= 25( . J=9.1, 1H)]\729(m H, 8.09
(d, J=9.1 Hz, 866(d J6Hz IH. LC-MS (retention tine: 1.05,

met hod H). VB @ﬁ'ﬂZPOA%ZG(ZI\/H) ;St epc@“PO‘de@?'sol ut i;on dfemmosli® (399.;5 ny,
0. 668 mmol of Step | of Exarrple 375 . {N-BOC- 20

P2[ (4R) - ( 7- met hokyqui nol i ne- 4- oxor oline]-Pl (1R 2 nyl Acca) - CO2H} in

THE (4 nL) and (434 ny, 2.68 )s Was refluxed fo m n and al | owed
to cool down to¢its. Cycl opropyl suI piani de (406 ng, 3.35<mmol) was added
in one 30 Cct ob =2006 520 porti on before the additioff of neat DBU (0.50
m., 3.35 nmmol) _%The rqacglon was rred"for"/k@h di {u] edk wi it h 150%

THF- Et OAc (200 ﬁ Hed with ¢Ugat ed pH fay % 2x40nL) _
Organi ¢ | aygh Wa O (‘NgS@ﬁlc)m £ d, afd™ f|°e “over a Bi ot age
25M col um (I\/Eﬂ—Pln 12,0%to 5/c) to suppIySZIE\ng (54% of the

desired produtt (NBOGE2[ (4R) - (7 rreem;swaunnol i ne. . 4- 0X)sund 334
S-proline]-P1(IR, 2S Vi nyl Acda) - CONHSOzCycl opr opahe} : tH NUR ( Met hanol - d4)

8 1.01-1.10 (m ), 1.11-1.18 (m ., 1.20-1.27 (m 1241), 1.39-1.48 (m
1H), 1.44 (s, 9 1.87 (dd, J=8, 5\b#, IH), 2.01-2.38 sy 21-1), 2.57

(dd, J=14, 7 Hz, . 2.91-2.96 (m ,383392(m 3.94 (s, 31),

4.364.39 (m 1H J&’11 (d, J=10 10 HZj. . 529(d J=13.pr, 1H), 5.38 (m
1H), 5.74-5.81 ( 111)691(dJ 7.20 (4d, J92 2.4 Hz,
1H), 7.29 (m | N, @7 R(di_a=9 QO (d,  J=% JLHLALC VB
(retention bire: hbd I £ t;ptal of

pr oduct (1987rng 33 ) of 7 oo 751’{‘?&54"2 [+ - 15

( 7- met hoxyqui nolY ne- 4- oxo) - S- pr of’lrrqe] Pl (IR, 28 \/ nyl® Afea) -

CONHSQ2Cycl opr opéfrrespdigss di ssol ved | medN<FEl / di oxane (4ntie™¥@3¥mol ) and
stirred for 2h at jt. The reaction m xture was concentrated to supply the
crude product as ‘& tan solid which was ed imedi ately in the next
reaction. Step 4: 29.The crude product o0} Step 3 of Exanple 375 {

HN- P2[ (4R) - (7- nmet h x ui nol i ne-4- 0xo0)- X roI i ne]-P1(1R 2S Vi nyl

Acca) - CONHSQG2Cycl gpropane, Bis HC  Sal tg suspended in 10 nL of

di chl or onet hane. h| s re was a IN— ,I,_,lt en- | eucine (BOC
L-t Bud y) [120.|;rg fiIHOAT 30¢ 0ol ), DIPEA (0.29 ni,
1. 65 mol )-57and oa:t ;. #The reaction mxture 25 was

stirred for dlluted wnth 50%‘E c- THF (300 m.), washed with brine
sat ur at ed pH 4 0 bG#M«d%SxSO ;L), dr|e:dw(uwgaso4) concentrated. The residue
was purified by a Isco 35g coI um (eluted with 0%to 15% MeOH in CH2C12)
to supply the product (130.1 ng, 47% as a Hunning's base salt (Conpound
375): "H NWMR (nethanol-d4) S ppm 1.00-1.48 (m 29 H), 1.47 (s, 9 H, 1.89
(m I H, 2226 (m 1 H, 302.36(m I H, 2269(m 1 H, 2.97 (m | H),
3.25 (q, J=7.43 Hz, 2 H, 3.74 (m 2 H, 3.97 (s, 3 H, 410 (m 1 H,
4.23 (dd, J=19.68, 9.92 Hz, 1 H, 457 (m2 H, 515 (m 1H, 531 (m 1
H, 5.50 (s, I H, 577 (in, 1 H, 7.01 (t, J=5.34 Hz, | H, 7.16 (d, 30
Oct ober 2006 521 J=9.16 Hz, 1 H), 7.31 (d, J=1.83 Hz, 1 H, 8.14 (m | H),
8.67 (d, J=5.49 Hz, 1 H. LCMs (retention tine: 1.49 Method d), MS niz
714 (M +1). Exanple 376: Preparation of Conpound 376. HNW HOo0 o Ob
Compound 376 Schenme I T N O~ O OH”™ OHseP+ HNeON\ Q b add wash o
d HOand PTLC O Conpound375 5 Conpound 376 Step 1: O Conpound.375 (130
ng) was di ssolved in Et OAc, washed one nore tine with pH 4 buffer, brine
and then dr| ed (MJS™M) . The crude mxture was purified over two 10000 PTLC
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HOOQHOQb CPnPP 379 Step 1: To a suspension of 2-picolic acid
(3.73g, 30.3 nmmol ) and 2-am no-4- nethoxyhr . n?nphrnnne. (50 o 30 3 mml)
at 30 Criissolved in pyridine (150 MT A 5 was added POC13 (3.7 nmlL., 45.4
mml) in 5 mn. the reaction mxture was stirred for 3 hr at the
tenperature, and stirred at it overnite. The reaction m xt MBSe ed
into cold water and extracted with Et OAc (3x). The conbi negbgtraéggg\gs
dried to provide the product (7.67 g, 93%: 'H NVWR (nethanol-d4) S ppm
2.65 (s, 3 H, 3.92 (s, 3 H, 6.78 (m H, 7260 (m 1 H, 800 (m I H,
8.06 (m 1 H), 8.21 (d, J=7.63 10 Hz, 6%()3 8.59 (t, J=2.29 Hz, | H), 8.76
(d, J=3.97 Hz, | - LC-I\/B(retentiontlrre 1.56, Method D), MS mz 271
(M+1). Step 2: Tow@®suspension suspension of Pyridi ne-2-carboxylic acid
(2-acetyl - 5-net hoxy phenyl )-am de (2.99-g, 10,7 mol) in THE (50 nlL) was
added t-BuOK/ THF. 24 15 nm, 24 )x,.r eaction m xture was heated
at 70 Cfor 3 h a %tlrred overnlte °he SB t was renoved the in vacuo.

Col d wat er was tQ t S|duea dj ust ed Hto 4.6 with aqueous
1.0 N HC1, flltere resu;iuen ’& 30 Cctober 2006 525
over a Bi otgger6s o provide the product (2.26

g, 849%: LG M5Ax etentlontlrre P;L,?\ I\/Ethod D, Ms mz 253 (M+l). Step 3:
A m xture of 7- I\/Et&],ggg,y,,d,zo pyridin-2-yl. quiRQldsBa4-0l . (222 g, 8.71 mol) in
POC13 5 (92 nL) was refluxed for 3 h and then renoted t he sol vent in

vacuo. |ce water m ded to the residue, adjusted the pH >10 with 1.0 N
NaCH, and extrate QAc (2x). The conbi ned extract was washed with

water, brine, dried ( renoved solvent to supply the product as a
yeIIowsolld(89(V ;} g,IZ&/SODG) S ppm3.97 (s, 3 H, 7.40 (dd,

J=9. 16, 244,Hz H, 801 (m 1 H, 809 10 (d, J=9.16 Hz,
IH),846(s; dJ793Hz 1 H, 874 (d, J=3.97 Hz, | H).

LC M5 (retentloﬂi\tlme 1. 50 Met hod D), Ms mz 271 (W1). Step 4: To a

sol uti on of N Boc- 4copeexyproline (1.6 g, 6.7 nmmol) in DMSO (20 nlL) was
added t-BuOK (1.9 g, 16.8 mml ). The generated m xture was stirred for 1.5
h and 4- 15 Chl oro-7-net hoxy-2-pyridin-2-yl-quinoline (2.0 g, 7.4 mmol) and
DVSO (10 nby weneonfdamkd seld@aftion mxture was stirred for 38 h, diluted
with cold water and extracted with Et OAC/ ether (1/4, 2x). the aqueous

| ayer was aci d|f| $o.pH 4 and extr 6t d i th Et QAc/ THF (5x). the

conbi ned extract q (Na2804/ \\;oem)ved t he solvent in vacuo
pur|

and the residue e;,d by prepaf tive IEJPLQ 0 20 80% solvent B) to
provi de the prod % LC-WB( ret time: 1.23, Method I),
MS mz 466 _f \,)1\\ dﬁ nopd of Y pr t °(0.21 g, 0.65 mol) of
Step 4 of ExdhpEe 379 {R-boc- (I 2S) - 1- &mi Ao> 2- vi nyl cycl opr opane

car boxylic aci dlet hyl ester} in HCUd"oxane 25 (4M 5 nm, 20 nmol) was
stirred for 3 h, arf@™*#it*sol vent was r éft8%* n vaéuo. To the residue was
added CH2Cl1 2 (10 nL), diisopropylethylamne (0.4 nm, 3.23 gnol), HOBT
(0-20 g, 1.35 Boc- (4R) - ( 2- cyx propyl - 7- met hoxy -8t nol i ne- 4- 0xo)
S-proline (0. 2?@?}5 mol ) and HATY (0.415 g, 1.07 mw The reaction
mxture was stirged overnite and diluted with pH 4.0 bufder, extracted
with Et CAc. The 30 extract was driedi(MySO4) and purified by B ot age 40 M

col um using M GH 12 0 to 15% lasHelju gm&to prov% e jpridact
(204.7 ny, o%% hanoh dd) %@; 64 (m ©m 2 H,
1.33 (m 8. 0B Gkt 200@015‘26/4(0m° = 2.18 (m
1 H, 2.54( (m <I'-I)/\\401(rn 5 H), 4044\(d J=28.99 Hz, 1
H, 5.08 (m 1 ecmﬁuﬁ% 1 H, 5Qdokdss1 H, .6.03 ntomLauAd)m 6.94.(s, |
H, 7.27 (d, J=8.24 Hz, 1H)’, 7.64 (m | H, 792(m | H, 8.14 (m 2 H),
8.66 (s, t H, 8.74 (s, | H. 5 Step 6: A slurry of P2

Boc- (4R) - ( 7- met hoxy- 2- Pyri di n- 2-yl - qui nol i ne- 4-o0xo0) -S-proline]- P1(IR 2S
Vi nyl Acca)- CONHSQ2( 1- cycl opr opyl net hyl cycl opropan-1-yl) (Step 5, Exanple
379) (203 ng, 0.3 mml) in 4M HCl/di oxane (3.5 m, 14 mmol) was stirred
for 2 h, renmoved the solvent in vacuo. To the residue was added CH2Cl 2 (2
10 mL), diisopropylethylamne (0.63 nL, 3.6 nmol), Boc-L-ten-Ileucine (83
ng, 0.36 mol), HOAt (41 ng, 0.3 mmol), and HATU (148 ng, 0.39 mmol). The
reaction mxture was stirred at it for 7 It and renoved the solvent in
vacuo_ The residue was purified by preparative HPLC (35-85% solvent B) to
provi de the desired product (Conmpound 379) 25.1 ng (11%: 'H NWR

(net hanol-d4) S ppm-0.05 (m I H), 15 0.30 (m 1 H, 0.66 (m 1 H), 0.91
(m 2H, 1.05 (s, 9H, 1.28 (s, 9 H, 1.67 (m 8 H), 2.15(m 1 H, 2.58
(m 1 H, 2.77 (m | H), 3.96 (s, 3 H, 4.19 (d, J=40.25 Hz, 2 H), 4.51
(d, J=16.47 Hz, 2H) 95(m | H, 5.15 (m 1 H), 5.53 (s, 1 H, 5.89
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- OO0~ O Conpound 381 Step 1: 5 To a mixture of the product (0.037 g,
0.053 mml ) of Step 4 of Exanple 380 (HCI salt of NH2-P3(L-t-BuGly)-P2
-(4R) - (6- met hoxy-i soqui nol i ne-1-0x0)-S-proline]- P1(1R, 2S Vinyl

Acca) - CONHSC2Cycl obutyl } and iisopropyl ethyl amne (0.046 nilL), 0.26 mmol)
in CHZCI2 (2 m) was added new pentyl chloroformate (0.0 13gWH«oir 9665
mmt). r ne reaction m xture was surrea oventre ana auecity punrten Dy
preparau ve 10 HPLC (30%to 100% sol vent B) to provide the desired product
(Conmobund 381) (0.0252 g, 64%: 'H NWR t hanol -d4) 8 ppm 0.84 (s, 9 H),
1.05 (s, 9 H, 1.40(m 1 H, 1.86 (m H, 2.00 (m 2 H, 2.28 (m 4 H),

2.51 (m 2 H, 2.57 (m 1 H, 3.39 (d, J=10.07 Hz, 1 H), 3.55 (d, J=10.38
Hz, I H), 3.92 (s, H, 405 (m 1H, 433 (m 2 H, 4. 41)(d, J=11.29
Hz, 1 H), 4.53 (m , 5.12 (d, J=]0#07 Hz, 1 H), 5.29™ d, J=17.09 Hz,
111), 5.71 (m 5.82(5, 1H),\7/0(d J916Hz\l/H) 7.19 (s, 1
H, 7.25 (d, J=5; 1 H, 7.88 J:580Hz 1 H, 7,97 (s, 1 H, 8.07
(d, J=8.85 Hz, ],,°1I) retention ti 1.89 rrethodH) Msrﬂz 742(M+1)
30 Cctober 2006 3*/R31 ml e 382: Pr ratloonoof Conpou Ve A HN
M YoOO NLo(%LI‘\I(" r*gmtﬁi382 s{ﬁ%ﬁ \NHd pi\\uN O
OOHOXNO OOOZQ.O )QU\P | vyo 382 St ep
1: 5 To a mmfu eoof° tu product o((kO%? gt 0.053 \E')/Tlf Step 4 of Exanple

380 (HO sal® -§F NH2- P3 L-t-Budy

- (4R) - ( 6- net hoxy- i 58'6“’“' lines| -oxo)c"g"’ﬁ‘%‘fl ne] - sP1(IR Zg’m?ﬂ“ﬁw ;
Acca) - CONHSO2 Cycl o } and diisopropyl ethylamne (0.046 nl), 0.26
nmol ) in CH2C 2 (2 vvas added di -t a di carbonate (0.0169 g, 0.069
mol ). The reactg 0 m xture was stirg'eq ovenite and directley purified by 10
HPLC (30%to 10 oI vent B) to prov t he desired pro@ (Conound 382)

(0.0175 g, 449%: 'oH NMR (nmet hanol - d4),c8 ppm 0.79 (t, J=6:87 Hz, 3 H), 1.04

(38H)121(3 3 H), 1.23 (s, 3 1.41 (m 2 H), 1°64 (m 2 H), 1.83
(m 1 H), 2.00 ( 2u|-|)°,?,@6(m4 B1ieh 2 H, ~60 (M b H), 3.92
(s, 3 H, 4.07( W24 (m gl om 1 H) Nl d=11. 60
Hz, 1 H), 4°§2m, I° .13 (myl (m ol 5578t °I ,
5.82 (s, 1 Hp, #09 (d, J=8.85 Hz° /JI\H) 7.18 (s, 1 W),27°25 {d,” J=5.49
Hz, | H), 7.88 (deompaifu®® HzZ, .| H), 8uQBabs, J=8.85 Hz. V1 Mokebention

ime: 1.90, nethod H, MS miZ 742 (M +1). 30 Cctbber 2006 532 Exanple

A .

t 6

38 Preparati on of ;Conpound 383. 0 HO 0 Copnund 383

Stlxmsl st. 1 ~_'{§T# DWA CHZC2 \ NH ~N HN"AN e, 0 .

1 HUIN NM" O HC HzN, ~, 7 ' ( ound 383 Step 1
/0

5 To a m xture &fs%the product (0.037Xg, tp 4 of Exanple
380 { HCL salt NH2- P3(L-t - Bu@ y)~P2

- (4R) - (6- met hoxy=i soqui_nol i ne- I-oxo) S—proglr}g] P1( 1R, 2S Vi

Acca) - CONHSO2Cy of dbu yI° Bt iisopr Me (0.0 )H 0§26\ ol )
in CH/CI2 (2 \/{ didéd t - putty! s c\ naté’ (0. 008 9"rﬁﬁml) t he
reaction nirXyUre was €OrT ea oﬁeﬂﬁtg ana at récuy pufiyeo: ﬁ reparau ve nri-C
10 (30%to 160%sol vent B) to provide the desired pPodﬁet (Comound 383)
(0.024 g, 62% : cimbbuedaR (et hanol - d4gemug@pm 1. 05; (S, 9 Hempodnd®9 (s, :9 H),
1.37 (m 1 H), 1.85 (dd, J=8.09, 5.34 Hz, | H), 2.00 (m 2 H), 2.26 (m 4
H, 2.50 (m 2 H), 8(m I H, 3.92 (s, 3H, 406 (m 1H, 4.32 (m 2

H, 4.49 (m 2 11 (d, J=10.38 Hz, 1 H), 5.27 (d, J=17.40 Hz, 1 H),
5.69 (m 1 H), (s, 1 H, 7.08 (dd, Jk-9.16,2.44 Hz, 15 1 H), 7.17 (d,
J=2.44 Hz, | H) 24(d J=5. 8Qo0 >~ 87 (doad=6x.10 Hz, 1 H), 8. 12
(d, J=8.85 Hz, retention ti 77, )“thodH) > z 727(M+1).
Exanpl e 384: Pre t| orb ofo mpound $84. 0 H NH Hj HON,,S~3 O
Conpound 384 30 0 533 sch p 1 - ves- N
111111HO 0 ,L (~HT J,\I o NH1 N Hooo 00
HCl HgN, O ~ O rrpoutm 84 St ‘.r"\#%su'ép i-shspriop gﬂ\?ﬂ am ne
(0.031 nL, 0.0%§~nmol), N, N - di succr]m m dyl . onat%/(f@ 0274 q, 107
mol) and the product (0.050 g, 0.0714 5 mml) of Step 4 of Exarrpl e
380{HCl salt of ﬁﬁ?"”ﬁ@%‘lt BudG y) - PZ"24R)- ( Campound 371

nmet hoxy-i soqui nol i ne-| -o0x0)-S-proline]-Pl (1R 2S \/ i nyl Acca)- CO\IHSOZ
Cyclobutyl) in THE (2 nL) was sonicated at 80 C for 15 mn. KH (0.046 g,
1.14 nmol) and 1-nethyl cycl opentanol (0.079 rL, 0.714 mmol) was added. The
reaction mxture was stirred for 20 mn and worked up by diluting with
cold water, adjusted 10 pHto 4, extracted with Et OAc. The extract was
dried (MgS™4) and the residue was purified by preparative HPLC (30%to
100% sol vent B) to provide the desired product (Conound 384) (0.018 g,
33°/c) (rrethanol d4) S ppml 04 (s 9 H, 1.29- 1.79 (m 10 H, 1.84 (m 2
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Solvent A: 10% McOH / 90% H20O / 0.1 % TFA 30 Oct ober 2006 536 Sol vent B:
10% H20 / 90% MeOH / 0. 1% TFA Exanple 410: Preparation of Conpound 410 N
CF3\' I / OO OHNOPP,.. N ON-="OH O Compound 410 Scheme 1 F3C N.
F3BC N HO Step 1 ~CO2H 0O, Step 2 0 NNF )~"\~ BOC 3 LN CO2H N "C02Me

Cl BOC BOC F3C ~~1if 11 Step 3 Step 4 Y\/ 1 Step 5 O H N
CO2Me HC H ~uN~-o 11011 I\ \ FBC N O, Step 6 ~ Conpound ERSQ‘?R%%H
Example 1, ' | 0o?N~o0 Step 8 5 O Step 1: To a solution of

Boc- L- hydroxyproline (0.723 g, 3.13 mmlé in DMSO, KO Bu (0.808 g, 7.2
mol ) was added under a nitrogen at rmsp de. The suspensi on 30 Cct ober 2006
537 was stirged at, roomtenperature for 1 5 hours, and 4-chl oro-6-nethyl -

(trifluoromatml noline (0.916 g, mmol ) was added in two portions.
The mxture wa irred at room? ure for three hours, and 1.3
equi val ents of Hcf (IN) 4ywas used utralize the reaction. Buffer

sol ution of pH 4. OiNaaé d's‘ad and 5 th& pH was adjusted to pH 4-5. The
aqueous |l a Os%ak*k,e\xt MALC lstth eth T ab (3 x 25nm) and the

conbi ned o@nioc ayers wece Wa %«t'ﬁ oY} 4(20 m.) and dried over
MSO4 to yield t titled conpound _a‘?z\,hlte gokyd (crude yield not

cal cul ated). The crude product was ta/I}\\en into the next step. LCOMS rt-mn
(MH): 2.48 (441"81“(rethod A); 10 St®F**”A sol utdandn of the crude product
fromStep lo 4<(%-nethyl-2-trifluoronethyl-

qui nol i n-4-y| )+ pytrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
(assuned 3.13 mgol), in THE (10 nL) and nethanol (10 m.) was cooled to O
C. TMSCN2 2Min hexé (- 1.3 eq) was slowy added to the stirring
solution u at nosphere until gas was no |longer emtted from
t he sol utlgﬁgﬂw ted solution was then concentrated in vacuo,
and purifi cati off~by a Bi otage 40M colum (eluted 10% - 30% et hyl acetate

i n hexanes) affaqded,4he pure titled conpound as a white foam (976 ng, 69%
over Step 1&) 20 L MS rt-mn (M1 ): 2.60 (477) (method A). Step 3: A
solution of the product fromStep 2 (0.976 g, 2.15 mmol) in DCM (7 nL) and

TFA (6.62 ) S stir omtenperature for one hour. The sol vent was
25 rem)vedrglhn \\I/\‘gf%‘p%ﬂiiesteheé elde‘gqnaue was suspended in IN HJ in diethyl

ether (8 niLy, .gently StII‘/Ld angl copcentrated in V@CUON This procedure was
repeat ed and ; resul ti n@fmodt@s pl aced on an _Jpunp overnight to
yield a white sq]id in ué%tltatlve Jyield. "H NWR (DM Od6) S 2 50 (s,
3H), 2.57- 26( 66271(m H)o, 62- 30 o = 15 Hz,
IH), 380381H( H%z (brs M% 74@&

7.72-7.75 £4 ,” S,

9.54 (br s, Fuqy LC/I\/ISrtmn( '161 W(me‘h 30 bcober
2006 538 Step 4: The product fromStep 3 assuned quantltatlve yi el d,
2.746 mmol) was adféd*™to a sél ution OF™BECTt - Butyl - L- gl yeTMe*(0. 635 g,
2.746 mmol ) in DCM(20 m.) 5 under a rogen at nosphere. This step was
fol | oned by® ddition of g, 3.02 mpl )i Pl PEA (3.35 i,

19. 2 nmol ), BTU (1.56 g, ). A peach cul ofed sol ution

i mredi ately resni!.lted0 and the reactlcon was Ieft to stirZat roomterrperature
overnight 10 ni @Mq “added to thg ed react|i on@_qr ~to

i ncrease tﬁgoﬁl tOhe react ?e ch% F H 4 Lﬁ buf fer
sol ution (2 The ma(t\;vreﬁm%s Naehdli y 3 H US| go’FNeHCI

and the aqueous phase was extragt-ge wlth DEMY(3 x ﬁl_\) The organic
phase was-. washedetmier W th pH 4sonQ<mezuffer sol uti on ( 26mphdgdss Sat ur at ed
NaCH (25 nlL), and brine (20 m.), and then dried with MgJSO4. The resul ting
sol ution was concentrated in vacuo and purified by a Bi otage 40M col um
(eluted 10% - 40% ethyl acetate in 15 hexanes). This purification afforded
the pure titled conmpound as a white solid (1.1 1 g, 89%. 'H NWR
(DVMBO-d6) S 0.96-1.02 (rotamers, 3:2, s, 18H), 2.27-2.33 (m 1H), 2.50 (s,
3H), 2.68-2.72 (m 1H), 3.67 (s. 3H), 4.02-4.04 (m 111), 4.43-4.45 (br d,
J =15 Hz, 2H), 4.58-4.61 (t, 1H), 5.60 (br s, 1H), 6.72-6.74 (br d, J =
15 Hz, 111), 7.38 (s, 20 1H), 7.68-7.73 (m 1H), 7.95-7.97 (in, 2H; LGS
rt-mn (MJ): 2.61 (590) (nmethod A). Step 5: LIiOH (0.138 g, 5.78 nmol) was
di ssolved in water (10 nlL) by heating and 25 sonication. The Li OH sol ution
and MeOH (10 nL) were added to a solution of the pure material from Step 4
(1.09 g, 1.93 nmmmol) in THE (10nlL). The m xture imediately turned a vivid
bl ue color. The reaction was left to stir at room tenperature for 3 hours
and was then acidified with INHC (5.78 nil., 5.78 mmol). The reaction

was- quenched with pH 4.00 buffer solution and the pH was adjusted to 30 rH
4.5 u5| ng IN agueous NaO-l The agueous Iayer was extracted with Et OAc (3 X
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the solution in order to |ncrease the vol une, and the reaction was quenched
wntthAAAI .CcC- ....L. :.-7/1C...T1T2 _.:..... e e
AC,A .. .. T -t AG..,...... 1ATHCI and the aqueous phase was
extracted with DCM (3 x 20 rrL). The organic 10 phase was washed tw ce with
pH 4.00 buffer solution (20 m.), saturated NaCH (25 nl), ?@thg

and dried over MgSO4. The resulting solution was concentra 9
purified by a Biotage 40S colum (eluted 20% - 50% ethyl acetate in
hexanes). This purification afforded the pure titled conpound as a white
solid (454 ng, 53%. 15 'H NVR (DVBO- 5 0.94 (s, 911), 1.25 (s, 9H),
2.21-2.27 (m 1H), 2.48-2.55 (m 1H), 3.64 (s, 3H), 3.86-4.02 (m 2H),
4.29-4.31 (d, J = 10 Hz, 1H), 4.46;4. (t, 1H), 5.75 (bfys, 1H),
6.72-6.74 (d. N w7.12 (s, 1H), B 9IS, IH): Lo M pis (MH): 2.27
(493.5) (rret A). 20 Step 5: 3%yCOctober 2006 543 NOO OHN O
N O LLOH (O. 01 1 g, 0.589 mol) was di ssol ved in wateF' 7. 5 m.) by heating

and sonication’ h ggﬂsolutlon@%g@toasolutl %ﬁﬂe pure
rraterlal t to stir
roomt e at‘d‘roe ﬁe—/ 9" s C rrfﬁbp toer 3°hour sy was

quenched with pfr4.0 buffer and atidified to a pH of “Bpproxi mately 4.5
with IN HCL The,agigpus phase wascgfxhiiacted with Et Qg Lad.x 25 ni), and
the organi c phase was washed with brine (20 nl) and dried over MySO4. The

filtered solution S concenia uo and | ef on a-vacuuml i ne
Yo yi el d) @ nto 10 the
s, 9H), 1.25 (s, 2.14-2.22 (m

J = 150 Hz, 3.97-3.99 (d, J

overni ght. | product (

next step. 'H (DVBO-d6) 5 0.9
d, J = 15 1 ,437440 to 563 br

uo and

111), 2.50-2.54o_m 111), 3.84-3.
= 10 Hz, IH), 42

s, IH, 6. : lo (s, 1HH rb ;
15 LG/ M5 rtt ,ﬁa 0202\47(4% HodoA} Pro—ts N °0 o H
OH | The pure terial from St ep 51\(80 ng, 0.146 mdIp~ and phen bor oni c

acid (0.0178 2@wg¢40. 146 nmol ) werewsgakwat ed i n DVF (2comedd41sThe sof ution
was placed under a 30 Cctober 2006 544 nitrogen atnosphere._and 2M agueous
Na2CO3 (0, 146 i, 92 nmmol) was a e {. ) Five nole percent: f
Tetrakis(triph y hosphi ne) - pal | m 0) was added ;8 44" ny, 0.0073
mmol) and the m ture was heat ed by crowave using the ersonal Chem stry
Enrys Optinizer ¥ar 50 pminutes at 14 Fal | adi um bl ack ecd ated 5 out
of the reaction mpletion. T e, Was aC| di f, %3—6% Epne

equi val ent NLNcH(ﬁ“l e fi e&e\t,gr oughfasSyr NuSt ngt

extract the pPoduct . Th’eOW tct owas_ puri f4 €d By prep PLE (cdl GnW 4
Xterra 55 30 X '\%m, Solvent - 70% 4 [ 300 B - 30%A [ Z10% B.{ where,
solvent Ais 10% McOH, 90% H20, 0.1 % TFA and Solvent B 1s 90% MeOH, 10%
H2O, 0.1% TFA), gradient tine -15 mn. ?010 hold tine - 1 min., flowrate -
40 mJmi n, retemii?leﬁn time of pure p& - 10.45- 11.37)s_&ractions

containing the sired product wer eutralized with IN NaOH and placed in
t he speed vacuum for approximately & hours. The fractions were conbi ned

and pH 4.0 buffem%%?:#was added. e, PH mas adj usted f using IN
HCl , a||u eHalrn't a ayci S.HA idi Cilfwi tCilJ n

ovi Ui, H’A “uihdi~ai blﬂg\};u W?\HI% H\Aﬂﬁ B &1*5%;5 ri ed
over I\/gSO4 andfsoncentrat &d in vaetre The product vvﬁsq‘pl aced on n oil
punp to dry overpaght42s and an Vi SCousm@id s2avas obt ai ned  ¢ododund¥B, 50%,. LC M5
rt-mn (MH): 2.37 (499.3) (method A). 20 StFep7: The product from Exanpl e
411, Step 6 (36.7 0. 061 mol) wasvedin DCM (4 nl) and

cycl opr opanesul 0 Ic acid (1 (R -am ng- 2 (S) - vi nyl -

cycl opr opanecar bpnyl ) - am de hydrochl ori fde salt (Exanmple 1, Step 8) (0.0164
g, 0.161 mmol) S gdded. DI PEA (0. 053 m.o 0,307 nmol ), and then HATU 25
(0.0326, O. 0858H e added under, LI g@n at nosphere. The reaction
was |eft (fp© sﬂtfu;ggtHr ‘tenper@tﬁ\ﬁ 3 h 10 nL DCM was added to
the solutien i°n.sorder % 6 MhcreaSe theivo une; %1 t he reacti on was
guenched with pﬂ\ A ool Diz0 uffer ango0! ution c(,J,;lpgmdr;]%L) The m xture was acidified
to a pH of 4-5 using IN HCl, »%nd the aqueous phase was extracted with DCM
(3 x 15 mil-). The organic phase was washed 30 twice with pH 4.00 buffer
solution (10 nL) and brine (10 nmL), and then dried over MSOX. The
resulting solution was concentrated in vacuo and purified by a Biotage 30
Cct ober 2006 545 12M colum (el uted 20% - 40% acetone in hexanes). This
purification afforded the pure Conpound 411 as a white powder (7 ng, 159%.
"HNWVR 8 1.07-1.46 (m 24 H), 1.87-1.90 (m 1H), 2.22-2-32 (m 2H),
2.51-2.55 (m 1H), 292297(m 1H), 404407(d J:15Hz, | H),
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an ice bath. The aqueous phase was extracted with ether (4 x 25 nL), and
the organic | ayer was washed with brine (20 nL), dried over MgSO4, and
concentrated in vacuo. The crude, yellow liquid was purified by Biotage
40S colum (eluted 2% 10% ethyl acetate in hexanes). A slightly yellow,
viscous |liquid was obtained (538 5 ng, 61%. "HNWR S 7. ﬁ?B Eggﬂgf&) 3H),
7-73 (s, 1H, 8.10-8.11 (m 2H), 8.17 (s, 1H); LCOM rt- 7 ¢ . 2.62
(225.33) (nmethod A). Step 4: G VNO OOH 10 O To a solution of

Boc- L- hydroxyprotine (555 ng, 2.40 nmol) in DMSO (4 nmL), KO Bu (0.619 g,
5.52 mmol) was added under a nitrogen a %sphere The suspension was
stirred at roomtenperature for 45 mn., and 2, 4-dichloro-6-phenyl -
pyridine ($uri fAedmpaustssfeeRd)fiqre3g ny, '2.40 rrm)l) was added in two

portions. The 15 m € was stirred at _roomtenperature f two hours and
1.3 equivalents (I'N) were us,ed t\ neutralize t 'leaction. Buffer
sol ution of pH was added, and PH was adj ust edt pH 4-5. Ethyl

acetate was usedd o extract t he aqu us phase, (3 x 2 ) and the organic

phase was washed M e (20 m.) Ari over | d the
titled co upd Hasi a eosol 0(ch e |eI" o= ﬁ rag;) Th@“? ude
product wa ta eh’%*\cnto stleps I—‘E’l§ $19. 27)

(method A). Stef™5: 30 Oct ober 20086M™ 550 cl N VAR QCHa O A

sol ution of the ciwee ‘Broduct; from SFEP"4*(assuied2. 4 rrﬁ‘ﬁ'f"’)‘ h THE {10 ni)
and nethonal (10 nld) was cooled to 0 ¢ TMSCN2 2Min hexanes (- 1.3 eq)
was sl owy added_ # e stiffing sol >under a nitrogen atnosphere until
gas was no 5 Iongf?/‘(emtted fromthe@atlon The fully reacted solution

was then concentrated in vacuo, and purification by a Biotage 25S col um

(eluted 10% - 50% tate in ns fforded the pure titled
conmpound as Ez:{a 503 48% eN~ tepg 4d - 4e). AFT NVR-
(TIMO(| _ @’Eﬂrr“' rla’" zv')] ?)A (m 1141 9 cn_- SR

10 (m lH) 3. 678+ 70 (m 5H) 4 26 4[\34 (m 5.35 (br s, 1H),
7.14-7.15 (m | H) compolioddaf- 7. 55 (m 4H) ,coBou@3328. 09 tm 2H); LC/ Ms it-mn
(MH): 2.69 (455.52) ‘&X met hod A) Step 6: HCl N OHCI 15 H OCH3 A

sol ution of the pur roduct from Step\ (503 rrg, 1.16 rrm)l o in DCM (2.5
m.) and TFA (3 was stirred at mterrperature e hour. The
sol vent was re ed in vacuo. and resi due was sus ed in INHA in

diethyl ether (6gnl), gently stirred, and concentrated q'n vacuo. This

procedur e vvas reﬁ@j t he 20 re tj°n oduct was o an oi l
punp to y| it en gbln at | g joel Jh duct was
carriedin ﬂfﬁe tase tT'b 0250 y cSi%Ep ?%‘Jqﬁloo ; ry
ary, A O The pr”@*duct from ep 6 (a’Ssurred quantrtatlve/lyl eld, 1. 83 mml)
was added to a sera¢on of BOC-t - ButSpieeddsgs] yci ng (0. 424‘3‘@190“@4383 nmol) in
DCM (11 mL) under a nitrogen at nospher This step was foll owed by the
addi ti on of HOBt (d(2 LD PEA (2.23 i, 12.82 mol), and
HBTU (1.04 g, @ nmol ) . The reac i/n was left to stir at room
tenperature for I5 hours. 15 nL DCMVWas added to the solution in order to
increase the vol e, and the reactioff_vwas, quenched with pH 4.00 buffer
solution (15 ni) {[%hé )ﬁure was acr@jﬁ{ to a pH of 4.5 using IN 10 HC,

and the agq aser N x 20 nL). The organic

phase was %@ﬁgd tW ce @6 WHEFP% \/u%‘)f er SoPuffon (20 nlL), saturated NaOH
(25 mL), bri ne@oo nl), and dried over I\/g§04 The resulting solution was
concentrated in vacuo and purified by 3 "Br ot age #40S colum (eluted 20% -
50% et hyl acetate i hexanes). This purlfl cation afforded the pure titled
conmpound as a i lid (454 15° %. "HNWR ( 6) 5 0.96 (s,
911), 1.19 (s, 2.17-2.29 (m 1 . 48-2.58 (m | .65 (s, 3H),
3.81-3.89 (m 1Hyg, ' 4.05- 4. 08 (m 1H, °4 2%-4 26 (m IH),,4 44- 4. 50 (t,

1H), 545(brs 1 .72=6. 75 (d, J—1 % ® AM6-7. 51
(m 2H) ;0 20 LC/ MBS Kf) 27 N (rret hod
Ol_q

A). - St ep %’aﬁ“ec%@b er PO 552%™ @~N 0.973
mol ) was di ss‘t)l/qed in water ¥(10 m?)/by heati ng and @am\catl on> The Li OH
sol ution was addedodndasssol ution of thempuseonaterial fromwebiep 7 (483 ny,
0.885 mmol) in THE (10m.), and the mi xture i medi ater turned a 5 pale
peach color. The reaction was left to stir at roomtenperature for 1 hour
and was acidified with INHC (0.973 nL, 0.974 mml ). The reaction was
quenched with pH 4.00 buffer solution and the pH was adjusted to a pH
between 4 and 5. The aqueous |ayer was extracted with EtQAc (3 x 20 ni),
washed with brine (15 nL) and dried over MgSO4. The filtered sol uti on was
concentrat ed |n vacuo and left on a vacuum 10 line overnight. The crude
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25 stir at roomtenperature for 4.5 hours. 10 nL DCM was added to the
solution in order to increase the volune, and the reaction was quenched
with pH 4.00 buffer solution (10 nmL). The m xture was acidified to a pH of
4-5 using IN HC, and the aqueous phase was extracted with DCM (3 x 15

m.). The organi c phase was washed twice with pH 4.00 buffgbc?%ﬁ&bg@?(lo
m.) and brine (10 nL), and then dried over 30 MgSO4. The résu 9 ng sol ution
was concentrated in vacuo and purified by a Biotage 12S columm (eluted 20%
- 50% acetone in hexanes). The conpound w§§4| solated and re-purified by
prep-HPLC (colum - YMC ODS-A 20 x 50 solvent - 60% A / 30 Cctober
2006 556 40% B - 10% A/ 90% B (where solvent Ais 10% MeOH, 90% H20, 0.1%
TFA and sol vent is 90% MeOH, 10% H20, 0.1 % TFA), gradient tine - 10
mn., hold ti mn., flowr 25 nLlmn, retention tine of pure
product - 7.43-8#24). This purif tion afford e pure Compound 414 as

a pal e orange oid (19.4 ng, 34% cr H NI\/R S 1. 23 (m 24H), 1.29-1.44
(m 1H), 1.89-1. ( 02 24 ® 9 2.32-9, 40 (@, 1H),
2.59-2.626113’,1 : @“‘4 %\)JJ_ 10 \54321(3 1H),
4.42-4.56 ( 05’ - 14 3 ,H J = 15 Hz,
IH), 5.61 (bro 72-5. 800( 14 7. 16 ( 3 = Hz, 2H),

7.52- 7.54 (d, Tmpmdjgg 2H), 7. 61 24 2H), 7. wobaa e (M 4H): 10
LOMS rt-mn (M )i 2. 35 (816 76) (rrethod A). *Exanple "415: Preparati on of

Corrpound415 I Y OH O OM FO_ OO IT Conmpound
415 Step 1: IO 0 11 NH N CH 5 The di peptide from Exanpl e
413, Step 8 (174 jy, 0.327 mmol ) and phenyl boronic acid (0.06 g, 0.491
mol ) were sol vat i No {4 n). The s nOV\@s pl aced under a

ni trogen at nosp @aﬁd Haqueous ’SQO 654 mmol) was added.
Five nol e D:Z—F Tet Lgltriph é*) pal | adi um (0) was added
30 Cct ober (0. 0d9¢g rﬁJ 0. 01 4 P) and.the m xture was heated by
m crowave usi ng Personal Chemi str ntrys Optimzer for 30 mnutes at

150C. Pal |l adi um bl%’t‘i"l?(’“"“pﬁ"em pitaded out JP™¥d4¥eacti on upon conpl eti on.

The m xture was acidified with one equivalent of INHC and filtered

t hrough a syringe, using MeOH to extract the 5 product. The product was
purified by prep HPLC (colum - 5 Xterra c-18 Sum 30 x 100 mm solvent -
80% A/ 20%B -0%A / 100% B (where solvent Ais 10% MeCH, 90% H20, 0.1%
TFA and solvent B is 90% MOH, 10% H2O, 0.1% TFA), gradient tinme - 20
mn., hold tine - 1 min., flowrate - 40 mM/mn, retention tinme of pure
product - 11.28-11.72). Fractions containing the desired product were
neutralized 10 with I N NaCH and placed in the speed vac for approximtely 2
hours. The fractions were conbined, and pH 4.0 buffer (15n) was added.
The pH was adjusted to pH 4- 5 using IN HC, and the aqueous |ayer was
extracted with ethyl acetate (4 x ‘15nL). The organic |ayer was washed wth
brine (15 nL), dried over MgSH4, and concentrated in vacuo. The product was
pl aced on an oil punp to dry overnight. 15 (31.5 ng, 17%. LCOMS rt-mn
(MN: 2.54 (574.37) (nmethod A). Step 2: The product from Exanple 415, Step
1 (31.5 ng, 0.055 mml) was dissolved 20 in DCM (3 nL) and

cycl opropanesul fonic acid (1 (R -am no-2 (S)-vinyl-

cycl opropanecar bonyl ) -am de hydrochl oride salt (Exanple 1, Step 8) (0.0147
g, 0.055 nmmol) was added DI PEA (0.048 nmi, 0.275 nmol), and then HATU
(0.029 g, 0.077 mol) were added under a nitrogen atnosphere. The reaction
was left to stir at roomtenperature for 3.5 hours and an additional 0.3
equi val ents of 25 cycl opropanesul fonic acid (1 (R)-am no-2

(S)-vinyl-cycl opropanecar bonyl )-am de hydraochloride salt were added. The
reaction was left to stir for 8 nore hours. 10 nL of DCM was added to the
solution in order to increase the volune, and the reaction was quenched
with pH 4.00 buffer solution (10 nL). The m xture was acidified to a pH of
4-5 using IN HC, and the aqueous phase was extracted with DCM (4 x 10 30
niL). The organic phase was washed twice with pH 4.00 buffer solution (10
m.) and brine (10 nL), and then dried over MgSO4. The resulting sol ution
was concentrated in vacuo and purified by prep HPLC (colum - YMC ODS-A 30
x 50 mm solvent 30 COctober 2006 558 80% A/ 20%B - 10% A/ 90% B (where
solvent Ais 10% MeOH, 90% H20, 0.1% TFA and solvent B is 90% MeOH, 10%
H20, 0.1 % TFA), gradient time - 20 mn., hold time - 3 mn., flowrate -
30 MJmn, retention tine of pure product - 19.6). This purification did
not afford a pure conpound so it was re-purified by a Biotage 12 5 S col um
(eluted 10% 50% acetone in hexanes). This purification afforded the pure
tltled corrpound as a pale orange oi | (22 3 ng, 38%. "HNWR S 1.02-1.45
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LOMS rt-min (MV): 2.03 (499)(nmethod B). Step 6: To a suspension of the
product of Step 5 (93 ngy, 0.19 nmol ), and the product 5 from Exanple 1,
Step 8 (50 ng, 0.19 nmol) in DCM (2 nlL) was added DI PEA (0.163 niL, 0.935
mmol ), followed by HATU (92 ng, 0.243 mmol ). The resulting mxture was
stirred at roomtenperature for 18 hrs and quenched with an

4 and sone IN HO to adjust the pHto 4-5. The |ayers were g%q%ffggoga

t he agueous phase extracted with DCM (10 nlL) and dried (Na2SO4) _
Purification 10 using a Biotage 12 M colum (el uted gradi ent hexane -
acetone 20-60% afforded the title conﬁ@ﬁnd (65 nmg, 49% as a white
powder. 'H NVMR. (DMSO-d6) S 0.95 (s, 911), 1.03-1.05 (m 2H), 1.08-1.10 (m
2H), 1.26 (s, 9H), 1.36-1.39 (m 1H), 1.69-1.72 (m 1H, 2.09-2.21 (m
2H), 2.41-2.45 (m 1H), (Fit, irij, J.Yi (u, J=i i.Jill, 1k1)' 4.V6
tii,.i=1.J3rlz, iiij, 4.iv (u, J=11 J 15 Hz, 1H), 4.36 (t, J= 8.5 Hz, I H),
5.10 (d, JS60 HA compoynd ®l®edfiom)=17.5 Hz, 1H), 5.38 (m 1H), 5.59-5.67
(m IH, 6.54 (se~NH), 7.41-764 1H), 7.50-7.53 (m 2H), 7.65 (s, 1H),
7.74-7.75 (m 2 8.28 (s, IH) (s, I'H, 8.9 ~W LC/ M5 rt-mn
(MH): 2.08 (72QX rret hod B). 20 arrpl e 421H49pr epa & of Conpound 421.
N OO OlIt N N . ONOtlo meungd. 421 30 tber 2006 563 Schene

1 NBr N Br Br HCI §pHZCStep3 ca d N
COo2Me HCI Bro 2 Ste 600 \
ACO2Me o SH N}zl(lﬁ-l Oern 0 é‘o%m eﬁdwcﬁwdw "
Conpound 420 apRL&i L, Step 8 St @Rpobad 11l Aa @y CO 48% aque s HBr
solution (35 m_) was added 4-chl oro- pyrl di n-2-yl am ne Vi 18 g, 32.5 nmol ;

prepared aet to K S CGud et 5 al; Synth mmun. (1997), 27
861), followe Mt he slowaddiu’;iﬁ?mi| bromne(6’7 10 13 nole). After
20 m n sodi um nl‘Erlte (8 63 g, O. 1250m)l e) in water 0 rrL) was added at
t he sanetenperau tlrrlngvva d for t The reactlon
was quenched, u%l cﬂé ng Wlth+ A\%e ca 40 rr;L al i ne pH.

The producty’ Xer act " U,ed (H\apSaf) . The
crude 10 material]was purlfled usPng;\a Bi otage 0 M ,lgTQ‘n (eI u?e‘d\\%l'th 10%

EtOAc in hexanes)r:ontpendaa‘ford the titlemaanpound (2. 50 ¢, cdPifa@s a .
colorless ojl that solidified upon standing. 'H NVR (DVBO-d6) S 7.64
(old, J=1.5,75.6 }z, 1H),7.94 (@555 Hz, 1H), 8. J=5.5 Hz, 1H):
15 L MBS rt-m n |vr) 1.65 (192, #".96) (et hod B;w@g;&t ober 2006 564
Step 2: To a sol't oe of N-BOC—transOLHy OH (3.22 g, 18.9 nrnol) in DVSO
(30 ni) was add ]l um tert. but .90 g, 34. 8(@1).}/\0) portions

at room te reHu érs re nﬁ) e. Afteryl %g r oduct
of Step | \XQSOi 8 5 it CDNB’O nﬁﬁn’%ne rrch(l’%p\We v‘%%d ovedfhvght and
guenched with 150 nl). The sol ution was wasHed /1\th Et OAc (100 ni).
The aqueous phas“é"“ 7 acidifiied to M # i th | N;HCl . Theéeerwde carbaxylic
acid was eytracted into Et OAc thrice) and dried . The residue, as
a brown soli suspended iy- 0 nL) and Me 120 mL) and cooled to
0C. A solution f tri met hyl si |yl azonet hane (2 il hexane, 12 nlL) was
dropwi se added, olution cofcentrated in vacuo E tep 1 Jmon.
Purification U§,| Bg;faem Mcol(]m{( ed Wi t h,,ht -HEtOAc 2: 1,

{a E

m

1:1) gave .t (3. 47 e ponte® ks, 7ii
troi anersxﬁw a, in)° OLV % gz‘%t(ﬁ =12. S‘HZO\?H)
3.64-3.68 (m 1H), 3 66.3.69 (s 3H’Clgot arrers)) 4.27-4.34 (m 1H), 5.21
(m 1H), 7.06 (d. 326 Hz, 1Hf, 7.28 T€"™{1-1), 820 (d°°¥2&%z, 1H): LC MBS
rt-mn (MH): 2.59 (401, 403)(method B). 20 Step3: The prodyct of Step 2
(2.00 g, 4.9 ) was suspended |n(4N HCl in dioxape (40°nL) and I N HC
i n diethyl e@?(m m.) and stoverm ght at r _it enperature. The
resul ting suspefsi on was concentra ed in vacuo and the/lresidue triturated
frompentanetcl\)/égB_g title co doln quantltatlve iebd a white
25 powder «n%s(g/lt) 0.2 3.?)3)(net hodH %{é% To a

ro

NT t
suspensi o Nf—h%op

NS/L(assu P
cycl opent yl'oryear bonyl - L- tert-l ne (1. 2409\?,75571( ., and HCE (673
mg, 4.98 mol) kdlM (25 ) \/vasCoaggeg Dl PEA (4. 34 24g mol ) .

followed by HBTU (2.36 g, 6.23 mi). The resulting sol ution was stirred

at roomtenperature 30 Cctober 2006 565 for 15 hrs and quenched wi th DCM
and buffer pH 4 and 10 nL IN HC] to adjust the pHto 4. The aqueous phase
was extracted with DCM (twi ce). The conbined organic extracts were washed
with said. NaHCO3 (twice), brine, and dried (MgSO). Purification using a
Bi ot age 40 M columm (eluted hexane - EtQAc 3:2, 1:1) afforded 5 the title
corrpound (2 09 9, 80% as a V\/mte foam 1H NIVR (DIVBOdG) S 0.94 (s, 9H),
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Compound 423 Step 1: N\ Br NOH HNO1 O 15 Y O To a solution of the
product of Exanple 420, Step 3 (1.00 g, 1.94 mmol) in TFIF (5 nL) and

met hanol (5 nL) was added LiOH (140 ng, 5.83 mmol) in water (5 nmL). The

m xture was stirted for 2 h at roomtenperature and quenched with I N HC
until neutral pH The organic volatiles were renoved in Vgﬁ%? é{)& pH 4
was added and 30 Cctober 2006 569 the product was extract ‘i‘i‘? C

Xx 25 mL) and dried (MgSOX) to yield the title compound (1.0 g, 100% as a
white solid. "HNVR (DMSO-d6) S 0.95 (s, 9H), 1.27 (s, 9H), 2.14-2.19 (m
IH), 2.47-2.50 (m 1H), 3.80 (d, J=11. SBﬁﬁ, IH) 3.99-4.07 (m 2H), 4.15
(d, J=11.5 Hz, 1H), 4.36 (dd, 5 J=8, 10 Hz, 5.25 (m 1H), 666(d J=9

Hz, NH), 7.75 (s, 8.28 (s, 1H), (s IH) 12.5 LC M5
re-min (M4): 2. 47((§00, 502)( Step 2: d423 was
acconpl i shed @: ding to Exanpl Step 6 in 52 el d, starting from

the products o anple 423, Step lg and Exarrple 8, Stem 3 (racemc P1,

(IR, 25) and (13%H NI\/R ( 93 0. 95 “:5‘07{5\1 00-1. 09

(m 4H, 1.28, 4 ~39 1) 69+¢1

2 09 2.22 (4po-2Hrio2 340 wrﬂir)*oz 3y 8 87 (m
748 51" 5 p %’24‘3\? S o,

4024 4’(’m||—|) 4 18 {m 1H), 510d
J105Hz Seopodds 28 (m | H), Sebd®. 66 (m: 6.B6mds 60 (d,; J=9.5
Hz, NH), 774 776(shIH) 8.28-8.29 (m 1H), 832(s IH), 8.79, 8.89

(s. IH. LCONMNS T (AT (MH) 0 2,42 £712 ~224) (method B). 20 Exanple 424:
Pr epar ati on qg pound 424. O O
Step 1: 30 Cct6bEr 2006 570 O N N O

'tJ.. NO OFi O NO Conpound 424
product of Exanphe, 423,, Step 1 (91 ny, ; %ml) Pd(PPh3)4 (10.5 ng,
o

HN 01 O O To a solution of the
0. 0091 mmol ), andy W boronlc acmd Y 0.227 mol) in DVF (2 L)

was added @erueag @521! mml’ 3 The mi xture was 5

heat ed at %RA 2.5°n%u der gﬁ@ . After %o ling to roomtenperature
the solid was rere@ﬂby fislandat i on, atmipmtndme filtrate concentrated in
vacuo. The residue was purified by preparativ.e HPLC (gradient 30-80%B) to
afford the title conpound (64 'HNWR (DVSO-d6) S 0.95 (s, 9H), 1.25 (s,
9H), 2.17-3721 (ﬁtfﬂomlabﬁmdéél&ﬁéd(ffﬂrﬂ-o (hidden), 1H), 3.84-3.86 (m IH),
4.09-4.15 (m 2H) 4,37 (t, J=9 Hz, 1H), 5.28 (m IH), 6.67 (d, J=9 Hz,
NH), 7.08 (s, {;}52 (s, 1H), 7.79 (s, IH, 8.17 (s, IH), 8.33 (s, 1H),
8.51 (s, IH, , LO MS.riomn (MH): 1. 667 (nmethod B). 15
Step 2: C onp 424 vvas prepar la ording to Exa “f420, Step 6 in 55%
yield, starting®romthe product Exanpl e 424, Step<el. 'H NI\/R

(et hanol -d4) 8 ¥, 024 H), 1.05- Mm H, 1.22- —2}54 1.34
(s, 9H), 1.42-184 (n:( 0186 1u o 2.21-242 02 48-2. 52

1H), o, " Ik 2’ 2
2@43-?47( d,%//ﬁ 5, 10 73%05/%12 (a,° \5;()715% 5 %8 32H(m

1H), 5.73-5.81 (pouddd), 6. 63 ,(d J=Borkdgg32NH) , 6. 90 (s, c:orildui)mss? 60- 7’62 (m
2H), 8.07 (s, IH), 8.12 (s, 1H), 8.39 (s, NH. LM rt-mn 2.30

(700) (et hod x Exanpl e 425: Prepgr ation of Conpound . 30 Cctober
2006 571 ~B N. H HN 4 O O Conpound’ ound 425 was

acconpl i shed accg rd| ng to Exanpl e 4 Step 7 in 45% ¥, starting from

t he product of beﬁ[, Step 5. H NVR  (DVBO- d6) 5 9. 953(5 9H) ,
103104(m| 0 09(m1H) 136(m||\q)3<.-75(m
OH), 2.08- d%“(\m& Lt Y27 (g,0 3. Jio He, i (mu‘%j
2.88-2.93- ouypw 3.91° (Y, VI 5 aH) | b g 4% 27 ~dd,

J==10, 7Hz 4.80 (m 1H), dJ12Hz 5/T23(d J=16.5 Hz,
1H), 5.32 (m 1|35"‘°°“5’3“58 5. 66 (m 1 RS (d, 3= 9 Hz, Kpfpound?® 03- 7. 05 (m
1H), 7.26 (s, IH, 8.21 (d, J=6 Hz, IH), 8.86 (s, NH), 10.4 (s, NH). 10
LOMS rt-min (NH): 2.56 (724, 726)(rret hod D). Exanple 426: Preparation of
Compound 426. O eN OO pHNN. H N ~OHOOOO Conmpound 426 Step
1: 30 Gctober 2006 572 i N O HN14 OH 01 0 O This product was prepared
according to Exanple 421 Step 6 in 65%yield, except using
3-furanoboronic acid. 'H NVR (rmet-hanol -d4) S 1.03 (s, 911), 1.49-1.76 (m
8H), 2.30-2.35 (m 1H), 2.63- 5 2.67 (m 1H), 3.98 (d, J=12 Hz, 11-), 4.26
(t, J=9 Hz, IH, 4.31 (d, J=12 Hz,IH), 4.58 (t, J=8,0 Hz, IH), 5.32 (m
IH), 6.71 (d, J=9.5 It, NH), 6.92 (dd, J=2.5, 6.0 Hz, |IH), 6.98 (s, 1H),
7.25 (d, J=2.5 Hz, 1H), 7.60 (s, IH, 8.15 (s, 1H), 8.35 (d, J=5.5 Hz,
[11). LAMS rt-min (NH): 1.94 (500)(nmethod D). 10 Step 2: Conpound 426
was prepared according to Exanple 421, Step 7 in 57%yield, starting from
t he product of Exanple 426, Step 1. "H NVMR (DVvsO-d6) S 0.95 (s, H)
103104(m2H) 108109(m2H) 1. 34- 15171(m8H) 2.09 2.20 (m

P . SN NS "~ N



~O-N, 0 0 0 O 15 Conpound 429 Step 1: NS HNNOH 01 O a0 30 Cctober
2006 576 This product was prepared according to Exanple 421, Step 6 in 22%
yi el d, except using 2-thiopheneboronic acid. 'H NVR (nethanol-d4) 8 1.03
(s, 9H), 1.46-1.74 (m 8H), 2.29-2.35 (m IH), 2.63- 2.67 (m IH) 3.97 (d,
J=12 Hz, IH), 4.26 (d, J=8.5 Hz, 1H), 4.31 (d, J=12 Hz 1|—|),3 3)‘_? &6]6
J=8.5 Hz, 1H), 4.81 (m IH (hidden)), 5.31 (m IH), 68763 %

(d, J=5.0 Hz, 1H), 7.52 (s, 1H (hidden)), 7.70 (d, J=2.5 Hz, 8.32
(d,1=6.0 Hz, 1H. LOMSrt-mn (MN: 1@2 (516) (met hod A). 10 Step 2:
Compound 429 was prepared according to npl e 420, Step 6 in 57%vyield,
starting fromthe product of Exanple 429, ,Step 1. 'H NVR (rret hanol -d4) 8

1.02 (s, 9H), 1.07 fm 2H), 1.24 (m 2H§, 1.43 (dd, J- 55, J\>¢OJL iii),

i.J.i-i. ie® = i, 1.00 (& 13, bvrlz i? 1-74.10 (in,

Lri), 15 2.4 8 (m 1H), 2.92- (m 4. 04 10 Hz, IH),
1H)

4.26-4.29 (m ZH} 443(t J90I—& 482(m 1H%h|dden)) 512(d,

L3t e PR G  d d%a* N il
i
I H), (751(;;( ol 1 7 oo(svl*fH) yzv L%?vzo

LOMS rt-mn (DIVFI\) 237 (728)(meth Exarrple 430/]F>reparat|on of
Conmpound 430. eNcm@«@3¥ H NN .. H @omnNnﬂH 0 OQ O Conpowmd3s430 Step 1:
30 COctober 2006 577/ N/ S NOH HNQl O O This product was prepared

2

ield, excgpt Si ng
anol -d4) 8 1.0 Isﬂl 9H), 1.43-1.74

according t “e 421, Step § i
3-t hi opheneb 8 acid. 'H NWR
(m 8H), 2.30-2.86 (m 1H), 264- .68 (m 111), 3.98(dd, J=11.5, 3.0

Hz, 1H), 4.25 d@? 4.3%2 (dy J=11.5 He, | 60 (dd, J=8.0,
9.5 HzH) | H), ( H”( dden)) %jl , 6. 96?@—4 w5, 6.0 Hz,
1H), 7.36 06 w = o

8|_?)3 (s, IH) (d eJ)6 %94 ECII\/S’rCt % 1. 9F Og% i

(516) (et hod A) Conbblnaad €D 2: CorrpoundCOA‘,;sgdwas pr epar ed Q;ggguddl,,pg to Exanpl e
420, Step 6 in 45%vyield, starting fromthe product of Exanple 430, 'Step

1. 'H NVR-Cy@yRanol -d4) S 1. 02 1.06 (m 29 (m 2H), 1.43
(dd, J=5.5, .5 Hz, IH) 14 (m 8H), 1.87 % J--6.0,7.5 Hz,

1H), 2.20-2.27 € 214)e q -2, 5304 1H, 2,93-2.95 gm 1H), 4.05 (d, J=
9.0 Hz, 1H), 4. 2%@;}1 , ZI’«'Zﬁzms” 1H), 4. 85()&[)“/,*31HL£l f dden) ),
5.12 (d, Jl&ﬁ W 9(d J“' 536H( ., ¥5.73-5. 80
(m IH, 6.92-%.94(m %H), 73 ,u1 , 7//51(3 °66 A, J=4.5 H,
IH), 8.00 (s, Cmmg,lg(d J 55Hﬂ\ 1H) . 20 LC/ VB rt rﬁ\n t): 2.36

( (et hod A) EXanpl e 431 PreparatTon of Corpound 431 "S’U tobér 2006
5 N-\

728)
78 N ~ O HNN,.. N~ NOHOD Conpound 431 Step 1: WN S
N n! 1N (ﬁ:@ 010 O0/17 T@xture of the product of Exanple 421,
Step 5 (100 0. 195 nmol ) and d( PPh3) 4 (23 nmg, 0.0195 mmol) in

di oxane (3 rT1-) Weﬁ o tri butyI {t rﬁnxﬁ\t\gl azole (95 ny, 0.254 mol)
and triethylamp S%IW| on was heated at 95C for 5
h under ni I‘ien { 1 SC\T'-'T)W’PSg After cooling to roomtenperature
the mixture' was filterdd and concénthat ed The resi due was purified by

preparative HPLC (gceadiens 30- 80% B) - cohipawasonbi ned 10 fractions were
partitioned be,t ween buffer pH 4 and di chl oronet hane- The agqueous phase was

extracted with -i ororret hane and t he u_'-- ned organi c extracts washed
with brine and dri (MgS™4). The title ound (31 ng) was obtained as a
colorless oil, si g caHnt loyoe,ont am nat ed oM th tr| butyl stannyl residue. "H
NMVR: (et h 1@4) ksu" (m mlgcfg,ﬁ)) 232236(m 1H),
15 2. 64- 2 Q:E;ﬁea W 1w, 4.33 (d,
J=11.5 Hz, 1 H), t, J#85Hz“ (°m /;LH(hldden)) 5.33 (m

1H), 703(brsl,770(s IH),77%/(\S,1H) 7.93 (s, IH), 8.41 (d,
J=5.5 Hz, 1H). LQwkBndt-min (MEFf: 2.25 (Simpjspavet hod A) a0 October 2006
579 Step 2: Conpound 431 was prepared according to Exanple 420, Step 6 in
41%vyield, starting fromthe product of Exanple 431, Step 1. 5 'H NWVR
(et hanol -d4) 8 1.02 (s, 9H), 1.06-1.70 (m 13H), 1.86-L89 (m 1H),
2.22-2.31 (m 2H), 2.51-2.55 (m 1H), 2.92-2.94 (m 1H), 4.06 (d, J= 11.5
Hz, 1H), 4.23-4.32 (m 2H), 4.44-4.47 (m 1H), 4.82 (m 1H (hidden)), 5.12
(d, J=11 Hz, 1 H, 5.30 (d, J=17 Hz, 1H), 5.36 (m 1H), 5.73-5.81 (m 1H),
6.90 (d, J=9.0 Hz, NH), 7.04 (m 1H), 7.71 (m 2H), 7.93 (s, 1H), 8.42 (d,
J=5.5 Hz, 1H). 10 LGS rt-mn (M): 2.46 (729)(nethod A). Exanple 432:
Preparation of Conmpound 432. S--~ NN OO HNN$,.. H NHBO OOOOHDb
Conmpound 432 Step 1: 5 N OH HN 11 15 To a nmixture of the product of
Exanpl e 423, Step 1 (102 ng, 0 204 rrrml) and Pd(PPh3)4 (24 ng, 0.0204

. o



and dried (MgSQX). Purification using a Biotage 12 M colum (el uted

gradi ent hexane - Et QAc 50-70% afforded the title conmpound (50 ngy, 38%
as a pale oil. rHNWR (nethanol-d4) 8 1.02 (s, 9H), 1.31 (s, 9H),
2.27-2.31 (m 1H), 2.63-2.67 (m IH), 2.77 (s, 3H, 3.74 (s, 3H), 3.98 (d,
J=10.0 Hz, 1H), 4.22 (d, J= 9.5 Hz, IH, 15 4.34 (d, J= OH%@ﬁ 464
(t, J=9.0 Hz, IH), 5.29 (m 1H), 6.38 (s, NH), 7.87 (s, 1 cto ,

8.20 (s, IH), 871 (s, IH. LM rt-min (M"): 1.96 (533)(nethod B). Step
3: 30 Cctober 2006 583 N N OH HN/\ O N- 1, This This product was
prepared accordi ng to Exanpl e 420, Stepb8s except using the product of

Exanpl e 433O Step 2 instead. '"HNWVR (DVSO-d,) S 0.96 (s, 9H), 1.25 (s,

9H) , 218- @@gll—b 2.50 (m IH 5 (hidden)), 2.73 (s, 3H), 3.86 (d, J=
11.5 Hz, (d, J= 9.0 Hz, iH), 4.14 (d, J= 11.5Hz, 1H), 4.39 (t,
J=8.5 Hz, f;@gﬁsmou-sl): 660(brs NH), 7.84 (s, 1H), 8.14 (s, 1H),
8.24 (s, 1H) UMsrt-mn (My: 1.84 (519)(nethod B). 10
Step4: Co 43%‘%/\@3 prepar ed according to Exanple 420, Step 6 in 46%
yield, star romt’fte product of Exanple 433, Step 3. 'H NWVR

(et hanol - d4) S w2 s, 9H), 1.09-1.11 (m 2H), 1.26-1.29 (m 211), 1.36
15 (s, 9H), 1.45-1°48 (m 1H), 1.89-1.92 (m IH), 2.25-2.30 (m 2H),
2.53-2.57 (m 1H), 2.80 (s, 3H), 2.94-3.00 (m 1H), 4.06 (d, J= 10.5 Hz,
1H), 4.27 (s, 1H), 4.32 (d, J= 12 Hz, |H), 4.48 (dd, J= 10.5, 7.0 Hz, 1H),
5.15 (d, 3&10 ?F&mmw)sclesteééf%, J=17 Hz, 1H), 5.35 (m IH), 5.76-5.83

(m IH) 795(3)“ 822(s IH), 8.74 (s 1H). 20 LC/ MS
rt-mn (732)(net ho arrpl e 434: Pf e on of Conpound
434. 30 Oct ober 02006 584 VN C . 1o HOO rrpound 434 Step 1:

N IN~~ To a sol%cm 2f%Lhe produc £x mppe 421, Stépn\ 1 {3p®py, 1.56

mol ) and (5 }Pd zh( 40 Wy, O. 078 1:6 mL), EX) géy

1- met hyl - 22 ﬁ‘ti)ihyl stannyl ) - | B \P&cé (ZZ;,O Ir?g': ‘:’:*H/ 0)° ang
trlethylamne oT435 i, 3.12 mTU’l)fT\The olutio s° hqwated dt 150C for
30 min under nitrQgRR«kn a m.crowave QVaRe ENTys, "Per sgg,gjmdgpem stry).

After cooling to roomtenperdture the mxture wds diluted with diethyl
et her and 8%Aag ~KF and filter<€ i aqueous phase~ extracted with
di et hyl ethe 2%) . The conbi ned ic extracts wer shed with 5% aq_

KF, water and br4, a,pdodgbed (MySO%), PLu’If;I&@.tIOI’] usi a Biotage 25 S

colunn(el ed gr Jdp&xane - di et 59 affo@gfthsmle
corrpound gg 9% %“Hﬁ /Q

610 677»”(d J25§IIZ—IH) /693(3 1% kH) 7.27 (d, J=4.0
H, 7277 (s) IH), 8.49 (d, J=5.0 Hz, IH), LM rt-tn (ME): 1.15
(193 195)(rrettf6‘ﬂ"13‘)“ Step 2: 30 Cemees’ 2006 585 N OMgemres@O O Thiss

product was _prepared according to Exanple 421, Step 2 in 39%yield,
starting frlt/ e product of 434, Step 1.9 - (methanol -d4) S
1.42, 1.43 (s yH (rotamers)), 34 (m 1H, 2@%4«?2 62 (m IH, 3.75
(m 211), 3. 76 74ﬂ(s °3<r-l (rotame 333% (s 3H) 39-4. 45 (m 1H),
5.19 (m IH), §, 649(m 064@5(m 1H)
7.07 (s,%ﬁ ,”,/J GWO Hz Ct\iwstrt mn %MN&[ yil i &7aci d):
1.49 (389) tOthL B). “10 Ste II ¥e HO 13 euct /of Exanpl e

434, Step 2 (90 rrgn “922 nmol ) Was /ﬁ\ssol ved in i chPorformet hane (1.5 nlL)
and TFA (1.0 ni, """l ). The sol uftBHWAs stirred at rGBWtShperature
for 45 mn., and concentrated. The residue was treated

di et hyl et hﬁ@” ,) and conce/gtrat ed. The title @

Mth IN 15 HO in

pqund was obt ai ned
in quantitat |eId as a pal e oi CM5rt-mn ( I 0.32 (302) (nethod
B). Step 4: 30 t ober 2006 586 'Me HNOL O O Th erO &P was

prepared agcordi n% Ex\a%e =420, St ep‘}%{u nL&ﬁ% yi el{d,H g,, TWomthe
pr oduct oéz:gl} e}, Fang I-dsg)‘ 1.31
(s, 911), 2. (mylH) 2. 61 P %\ (m 1H) H? 3. 84 (s,
3H), 3.97-3.99 (ﬁcgﬁ‘l—g)uddﬂ 22 (d, J= 9 Hz, 1H), 4.32 do J= 11.5 Hz, 1H),
4.61 (t, J=7.5 Hz, , 527’(m 1H), Gp“b(m 1H), 6.42"CB¥™, 7_ nin LL.
t.ni\ L An /. ,1TJ\LvQI | TS\ cot t 1S\ Al m/. 1LI\00A/A-
--- -- - -J=5.5 Hz, | H). LC/I\/Brtmn(M—|)
181(516)(nethod B) 10 Step5 NN OHNOH O-J O 0 To a solution
of the product of Exanple 434, Step 4 (92 ng, 0.179 mml) in THE (1 nl)
and nethanol (1 nL) was added LiOH (13 ng, 0.536 mmol) in water (1 nL). 15
The m xture was stirred for 1.5 h at roomtenperature and quenched with IN
HCl until neutral pH The organic volatiles were renoved in vacuo, and the
residue purified by preparative HPLC (gradient 10-80% B). The conbined
fractl ons wvere neutral ized with ~conc. amoni a and concentrated. The

e Ol NN O~ 1 1 e NN NP N I



i 10 NOH HNO1 O 0 /17 To a solution of the product of Exanple 435,
Step 3 (125 ng, 0.250 nmol), Pd(PPh3)4 (144 ng, 0.0125 mmol), and 3-furyl
boronic acid (35 ng, 0.313 nmol) in DWF (2 nL) and water (0.025 nlL) was
added Cs2CX3 (244 ng, 0.750 mml ). The 5 m xture was heated at 105C for 3
h under nitrogen. After cooling to roomtenperature the so ved
by filtration, and the filtrate concentrated in vacuo. ébg%%qﬁﬁé&&g
purified by oreoarative HPLC (gradi ent 30-100010 B). The conbi ned
tractions were neutralized with conc. a nia and concentrated. The

resi due was partitioned between buffer 4 and di chl or omet hane. The
aqueous 10 phase was extracted with dichl oromethane and the conbi ned

or gani c extTr shed w th boi nd dried (MS i title corrpound
(90 ny, 76% SYObt ai ned as a mfoam 'H NVR: %mol d4) 5 1.06
(s, 9H), 1.39 (sc"L—Q%l/,E %‘%3?}2 42 (m} 2.61-2.65 (m%11-1), 04&392 (dd
J=4.0. 11 Hz, | o 11 Hz, , 14.128.8( : \

Hz,IH) 5{7:?“'1) ?ts \de Jﬁsto Nﬂ%\wg %N 0222*( J80
Hz, 80,|:1?,\II-|) /’7 66((7(3358' 2| L&/ VB rt-nin

(M\la) 2 53 (51 | Xnet hgd B). . Step 5/[\20 Corrpound 435 vva epar ed
according to Examﬂe ! 0, Step 6 in 57‘VCy| ef'd® starti ng ﬁtthe pr oduct

of Exanpl e ep4 "H NVR ,(DVBO-d6) S 0.96 (Sg 102105(m

2H) 1.09-1/?@ 119(s‘@‘@2135138(m _h1.71 (dd, J=5.5,

8.0 Hz, 1H), 2.1%-2. 22%\ 41 (m IH, (br rn lH)
rT]&ort

4.03-4.08 (in, 3 1H) , %5104 (

, o= 1OSHz 1 15224 (d,
J=17 Hz, I—%iSH (anlH) }3 ﬁﬁﬁ,s 47 (ers ALQ 647(d 30
Cct ober 200 Tf%"“? S,sz E@ %}‘H) 31 PR S H, 7.72
(t, J=7.5 Hz, IWT> 7.77 (s, ﬁlz ,892(%/|~va1 4(s "NH) .
LCEMS rt-mn ( MNacmpeurs764 (72.3)(rreth gon@md,gs Exanpl e 43630mfu,,qp,ar ation of

Compound 436. el O HNNHD ~OON—\OHOCorrpound 436 Step 1: "N O

OH HN 01 O-° g product was prepare grdi ng to Exanple 435, Step 4
in 73%yield, t 10 using phenyl bor oni~¢g*aci d i nstead. 1H NWVR

(et hanol d4) 8 1° o 1.39 (s, 9H) 39-2.45 ém 1H), 2.65-2.77

(m 1H), 418430%?51 64 (t, J=8. HM’;& (m IH, 6.74 (d,

J80Hz m4H) 1H), 8.07 (d, J=7.5
e, 1Y ey m&

n (Ma'): 2.72 B) / 15 Step 2: Conpound
436 Was prepared accordr ng to Exarrpl e 420, e 6 in 66%yiel d starting
from the product “OF Eanpl e 43614t ep 1. §U""ﬁc *%ber 2006: 592 'H NWR
(DVBO-d6) S 0.96 (s, 9H) 1L04-1.05 (m 2H), 1.09 (m 2H), 1.30 (s, 9H,
1.36-1.39 (m 1H, 1.71 (t, J=7.5 Hz, 1H), 2.16-2.24 (m 2H), 2.41-2.45 (m
IH), 2.9359m &Fympqmd@eh:ct@gﬁpm 3H) 4.38 (br t, IH, 5.10 (d, J=10.5 Hz,

1H), 5.30 (de Hz H) 5.60:5 67 (m 1H), 5.80 (m 1H), 6.49 (br s,
I H), 675(d r Hz, 5 7. r7,,51(m 3H), 7.59 (d, J=7.5 Hz, 1H),
7.81 (t, J=T7. 09 (d, JE700 Hz, 21-1), 8.91 (s, NH), 10.4 (s,

NH). LC MS rt n1n [% 2 %P (71 1)(WH B&. w2 Exanpl e 437: Preparation of
Conmpound Hr HN B \Z NW?H O o0 10 Conpound 437 Step 1:
O ~Br To® otTrU mof/2 bro -pyrrdrne(? 65 g, 44.4 mol) in

di chl or onet hane® (’[50 m.) was add ml utrcﬁ/w of nCPBA (77% 12.9 g, 57.7

mol ) in 15 di chlQLomeshane (100 nL utron was stirred for 18 h at
anbi ent terrperature The m xt’ure vvas neutra ‘i zed with solid Na2CO3 and

wat er was added. The aqueous extracted w th dichl oronet hane
(2x) . The.Coyfbiy organic fracti re washed with 5% Na2S2C3, 5%
Pur i

Na2CO3, brin Ndried (MgSO4) . | catr on using a Biotage 40 M colum
(el uted gradi entOhexane 5 £} hyI acet at ﬁ(t) vdf forded the 20 title
conmpound (5.0 g, N a:‘s” orI ess 1% Soh\’ﬂl fied upon standing. 'H
NVR: (DIVBOdQ) $ H31 pJ O Hz, IH, 7.50 (s, IH, 7.78
(s, Q‘c’téﬁ%‘? 20/6 593 i 0rt ) 0.32 (188, 190)(nethod

B) . Step 2 NBf> Br 5 To a solution o the product of Exanple 437, Step
1(4.5 g, 24 mmol FeaeernFE (20 ;L) was CGadeterd8POBr3 (8.2 g, 29 mmol) in
portions. A strong exotherm c reaction occurred and a precipitate forned.
The m xture was left for 2 h at anbient tenperature. The m xture was
guenched with water and satd. NaHCO3 until neutral pH The aqueous phase
was extracted with diethyl ether (2x). The conbi ned organic 10 fractions
were washed with brine and dried (MJSO4). Purification using a Biotage 40
M col umm (el uted gradi ent hexane - diethyl ether 0-10% afforded the title
conmpound (1.78 g, 30% as a colorless oil. "HNWVR (DVMSOd6) S 2.45 (s,
3H), 7.64 (s, 1H), 7.80 (s 1H. LAGWS rt-mn (M4): 1.85 (250, 252,
254)(rret hod B) 15 Step 3: ~5nr orve 4010 0 This product was prepared
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30 Cctober 2006 597 N\S OOH N~ HNO1 O O This product was prepared
according to Exanple 437, Step 6 in quantitative yield, starting from
2-t hi opheneboronic acid. 'H NVR (nethanol-d4) S 1.05 (s, 9H), 1.32 (s,
9H), 2.32-2.38 (m 1H), 2.56 (s, 5 3H), 2.66-2.70 (m 1H), 3.99 (dd, J=3.0,
12 Hz, 1H), 4.23 (s, 1H), 4.36 (d, J=12 Hz, |H), 4.61 (t,,J=8 1H)
5.35 (m 1H), 5.86 (s, 1H), 7.16-7.18 (m 1H), 7.21 (s, 1?—??9"*7"%5%59%
7.72 (d, J=3.0 Hz, 1H). L M5 rt-mn (M{d): 1.80 (519)(nethod B). 10 Step
2: Conpound 438 was prepared accordi ng3%é)0 Exanpl e 420, Step 6 in 41%yield,
starting fromthe product of Exanple 4 Step 1. "HNWR (DVsO-d.5) 6 0.91

(s, 9H), 0.99-1.04 (m 4H), 1.204(s 1.35-1.37 (m IH), 1.69-1.71 (m
1H), 2.09-2 211), 2.33 (M ;1} '2..42 (s, 3H), 2.93 (m 1H), 15
3.92 (d, J=8. NO1H), 407411 , 4.29-4.32 (m 110, 5.10 (d,
J=10.5 Hz, 10, 523 (d, J=17.0 Hz, 110 6 (@ oL11), 5.60-5.67 (m 1H),
6.58 (d, J=8.5 Hz L 875 (s, IH) ﬂL NE4.5 Hz, 1H), 7.28 (s,
1H), 7.59 (d,,J45.k 111V 7. 80 HA{ W), 8.92 (s, NH), 10.4

(s, NH). L@’WSI(rt nfn (W . 2.0 (07161_ thod B) 20 Section K. Exanple
450: Preparatlo of Corrpound 450. 30 Lactober 006 598 FBAC N\ F HNN_/p
Qu N~p H,/ JS-V [Compiu@sZ? p O ; Conpound 4bopogorspound ;450 was prepar ed
according tp Exanple 8, Step 5 except using 4-chl or o-

6-fl uoro- 2-t j U r onet hyl qui nol i ad. 'H NVR (CD30D) S 0.97-1.04 (m
12H), 1.17-1. IG—D,lSleI—D 5 1.82-1.87 (m 1H),
2.20-2.23 (m 1Hp, 2.35 2539 O9m 1H), 2, 55-2.65 (m 1H) 2.91- 2.96 (m
1H), 4.09-4.11 ( 41L1 421 (m 1I—Q‘\4ﬂ56 2 2H), 5.10-5.14 (m 1H),
cnQc 11 1.., Iu\i an1aH ’\71 [1\ 74c 7491.., 1i1\
7.86 (s, lH) °g" . e 45? Preparation of Conpound
451. N S O N OYN— O nmpound 451 30 Cctober 2006 599
Schene 1 1 \ \ \ tH@pStneg’ 1 S;Step 2 S Stepuaist N CQ2Me C3" BOC N CO2Me +
HNCZMe BOC ONO O/1\ (O §e§tep4SHOStep5 '"H COzH H /N O_ N 2N
OGN O O - mi /TN OS HO Ste Conpound 451 HNII NOHoyNOO
A Step 1: syl ate was prepa “H4s described in the literature
(Patchett, A Ay Wtkof B. J. Am m 80601_,957 185-192) and was used
wi t hout further ur flgé@?on To a%aﬁﬂ H (76 mg, 1.90 nmmol) in
DVF (20 m) vvasua e tﬁnbvap &) n, (Q. 29 4 0 mol) and the m xture
stirred for /Asolutl @’fﬁ& to,*SyIate(O.Gl g, 1.80 mmol) was
added and t eCm, ure stirred for 12°% t ZSQ‘MIhe m xture was
concentrated anl t hemgpo@gbdue parti tl/cfhed T = OAC/ H2O. The 10 organic
extracts gre dried (MySH4) and concentrated. The résidue was purified by

columm chro graphy (el ution weet t OAc/ hexanes to 30% Et QAcl hexanes
to give 261 38% of the produ@%;fa yellow oil. 30 Cctober 2006 600
"H NMR (CDC13, 32 mi xture of rota 8 141(s 9H) 1.44 (s, 9H),
2.25-2.29 (m 2 3. %\J{(S“g’ 31-1), 3. 3p- 4(241 3.51-3.53 (m 1H),
3.80-3.86 (m 2111) 3¥ (m 1H)H, \(7m 111), 7.41-7.46 (m
1H), 7.42- a::%n/ r‘fgb 57 7. SQEE? 58 (d, J 4 Hz, 1H),
7.82-7.88 (m 24 846(d J =5 I\/B(retentlontlrre 1.93),

MB nfz 388 (M+1). coab&bssd: A mxture ome .

4- (napht hal en- 1-yl sul tanyl ) - pyrrolidine-1, ﬁ-dil carboxylic acid 1- tert-butyl
ester 2-nmep ter (0.38 g, & ) and 4N HCl (1.0 m) was stirred at
10 23C for he sol vent was d and the residue dissolved in CH3CN
(20 M) and tre ted with acid (0.37 &, 2.16 rrrml) TBTU (0.23 g, 0.98 nmmol)
and DI PEA (O. 37% ‘Q I) and st%g fl 12 h. The mixture is
concentrat ed and di ssoIH tm\c\_/and washed with 1 N HJ,
sat ur at ed Nﬁﬁ@@(}hen i ed ov%/jv 6[§¢4 aifiii AiiGiwiuuG W6 UGU W
iiiival tUUU PG~Li UiLCFUaiiUi. 1%q4 CDCl 3, 1:1 m xture of rotamers)
8 0.99 (s, 9/ 1c2ubsss 9H . 1. 44/§s,Cogm,,d9,1 46 (s, 9H)2.2-2.25(m 2H),
3.70 (s, 3H), 3.82-3.86 (m 1H), 9-3.92 (m 2H)4 26 (s, IH), 4.28 (s,
IH), 4.70-4.75 (m IH),7.40-7.48 (m 111), 7.54-7.55 (m 111), 7.59- 7.62
(m IH, 7.72-7.74 (m 1H), 7.86-7.89 (m 2H), 8.48-8.50 (m 1H); LC M
(retention tine: 1.59), MS mz 523 (MtNa). 20 Step 3: To a m xture of

| - (2-tert-butoxycarbonyl am no- 3, 3-di et hyl -butyryl)-4-

(napht hal en- 1-yl sul fanyl ) -pyrrolidi ne-2-carboxylic acid nmethyl ester
(Exampl e 451, Step 2) (0.49 g, 0.98 mmol ), in THF/ H20 (2:1) was added Li OH
hydrate (0.20 g, 4.9 25 nmmol) and the m xture stirred for 12 h. The

sol ution was concentrated and washed wth Et OAc. The aqueous | ayer is
acidified with INHO and extracted with Et OAc. The product was observed
inthe first EtQAc extract. The first organic extract was dried over MyS04




0.85 mol ) and DI PEA (032 nL, 1.85 mmol) were added and the m xture stirred
overnight. The m xture was concentrated and the residue dissolved in EtOAc,
washed with 1 N HCl, saturated NaHCO3, dried and concentrated to give 300
ng (90% of the product as a yellow oil. 5 1H NVR (Met hanol -d4) S 0.99 (s,
9H),1.44 (s, 9H), 2.20-2.35 (m 2H), 3.75 (s, 3H), 3.92-4@@40%?% 4. 26
(d, J =9.4 Hz, 1H, 4.57 (t, J = 9.5 Hz, IH6.46 (d, J:%). , :
7.48-7.60 (m 3H), 7.83-7.90 (m 3H), 8.02 (s, 1H LC Ms (retention tinmne:
1.98), Ms mz 523 (M+tNa). 10 Step 3: ﬁ O~HN CO2H Il NO O A solution
of 4-(naphthal en-2-yl sul fanyl) - pyrrolldf5 -1, 2-dicarboxylic acid 1-tert-
butyl ester_,2-nethyl ester (0.48 g, 0.96 mmol) is dissolved in MeOH (20 nlL)

and stirre AsLi OH (0.2 g, £ for 12 h. the solution is
concentrat ed 715 acidified and ted with Et OAc. The organi c extract
was dried over My quo gancentrat ed give 418 nmg (910) of a yellow
solid. "H NWR ( M28 xture of (lr_&\fﬁxz\gls\w 0.86, 0.93 (s, 9H) (1:2
m xt ure of {He,t.d(ne‘g)o , 35, M. 38 Sfi@un,d ure of rotaners),

2.01-2. 18, 22523(m/2FD 3. 25-3. 0‘(m2FH) 370380(in 1H),
4.00-4.20 (m J (= 94 pblaass2t) . 4. 30- 4°‘ (%.,m 5.61-5.70, 6.42-6.50
(m 1H (1:2 m'xture of rotarners) 7 50 7.54 ?m 3H) 7.87- 7.89 (m 3H),
7.98 (s, 1% (retention tiwe; 1.93), MS mlz 487 (M+tl). Step 4: 30
Cct ober 2006 cheme 1 HO O ~' N O~" Stepd xOYN'~O IINOH O/
(1 f1,25/1 S, 2R) } Dlastereorrerlc P1 Mxt reAsqutlon of

1-tert-but oxycarb | amd n -%v,"vl nyl - cycl pane rot)@xyl ic acid ethyl ester
(4.3 g, 178qm)l)un H( ) vvastmtj\e OH (0.84 g, 20.0
mrol ) and y and the m he 61 o‘i‘ 1 It The sol vent was
removed S a tth esi due/ aci difie aKd xtract dd with Et QAc. The organic

| ayers are driedf OVEhaoMARd, filtered ?éndcgmpq g%rated to give the acid
2.1 g (52% asayeIIOW0|I The acid (2.1 22 mtol ) was di ssolved in
THE and tr th CDI (7.25 g, I) and heated to reflux for 3 h
t hen cool ed . Met hanesulfonam6 g, 18.5 mml) was added
followed by DBU2.77 m, 18.5 mol) andostlrred for 72 h 10 at 23C. The

m xture was conce t a%g\a@ﬁ t he residue %m\@d’%fo pH 4 (1 NHC) and
extracted witih Bt enorgani c extrac.ts \dili ey over My- S04 and
concentr at t\gf e °1. 99g (71% of—@"yeh /that solidified on

st andi ng. NR/R\‘ DVBO- ) S 1.16-+23%p f43 (s, 9H), 1.65-1.75 (m
1H), 2.15-2.25 '(nferpipd 108 16 y(amd 3H), 5.08Cérebounsmi 9.9 Hz, 1H), 5.22 (d, J
= 17.1 Hz, 1H), 5.40-5.52 15 (m IH); LC M5 (retention tine: 1.14), M5 nlz
304 (M+l). Step 5: A solution of the product of Exanple 452, Step 4 in

di oxane/ 4d¢ HCl A omfbouidSeiRBedibiy €d for 2 h then concentrated. The residue
was dissolyed in CN (5 nL) and added to a m xture of the acid (Exanple
452, Step :33 ng, 0.25 nmol ¢ (58 nmg, 0.25 mmol) and DI PEA (0. 06
-m, 0.35 mMmo § added and the e stirred for 12 h. The sol vent was
renmoved and the %esi due 5I|§§ol ved in g OAc and washed with I'N HC,
saturated NaHCOB df L4 eE MySO4 and Wt a‘foéd The 25 residue is
purified thopl"g e“T (Analtech“2 (:M\YAOOOO Si02) to give 128
my (70% dfﬂ 45% as a t& g (DVSO-d6, mi xture of
diasterorrers) S90.97, 0.99 (s, 9H) SN (m 2H), 1.45 (s, 9 H,
1.82-1.83 (in, iH) Compod@102. 51 .(M 2H)’, zcg,g;ugd[gg (m 1H), 3.33 (s, 30

Oct ober 2006 606 3H), 3.90-3.99 (m 1H), 4.01-4.20 (m 2H), 4.25-4.30 (m
1H), 4.45-4.55 (m 1H), 4.95-5.10 (m 1H), 5.12-5.25

1H), 5.71-5.85

(m 1H), 6.4- '@c m 1H), 7.46-¢7353 (m 3H 186 (m 3H),
7.98-7.99A " LC-M5 (re ime: 1. Qil\/ISNrﬂz 672 (Mrl). 5
Exanpl e 453~ Preparati on of nd 453. O S, Od nuN~ HNII N~ O-NH
O O T Conpound 453 tep 1: CNo, COZH Q4 A m xtre of, alpd e 452, Step

mol ) are St réd at 23C for 12 he/,solutlon is[ dPluted with DCM
washed with weater, cadabasat ed NatCOR,, . driled over/W‘S Belpof@iget.rated to
give the product 110 ng, (92% as a clear oil’. 15 'H NVR (DVS0-dB) S 0.91
(s, 9H), 1.48 (s, 9H), 2.23-2.28 (m 1H), 2.65-2.80 (m 1H), 3.88-3.90 (m
1H), 4.12 (t, J = 8.0 Hz, 1H), 4.20 (d, J = 9.5 Hz, 1H), 4.27 (d, J = 9.9
Hz, 1H), 6.76 (d, J = 9.3 Hz, 1H), 7.70-7.80 (m 2H), 7.88-7.95 (m 1H),
8.11 (d, J =8.1 Hz, 1H), 8.17 (d, J = 8.6 Hz, 1H, 8.26 (d, J = 8.1 Hz,
1H), 8.71 (s, 1H); 30 Cctober 2006 607 LC-MS (retention tine: 1.72), M
mz 519 (M+l). Step 2: A mxture of the product of Exanple 453, Step 1
(110 ng, 0.212 mol ), 5 am ne (Exanple 452, Step 5a) (0.65 ng, 0.212 nmmol),

3 (110 ny, 0.2 jll“s”DCM(ZO 3&& or oper 21.6 ny,
0.57 mol , 85(V%:e%a@d)ﬂ \F(P-IP% TARREY: muﬁfédol:%l?m . 188, 1.05
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7.97 (m 4H), 8.2-8.3, 8.3-8.4 (s, IH; 20 LC-Ms (retention tinme: 1.50), M
mz 593 (M++1). Step 5: To a solution of product of Exanple 454, Step 4
(190 ny, 0.32 mol) and EDAC (122 ng, 0.64 mmol) and 4-DVAP (78 ng, 0.64
mml) in THE (20 nm.) was 25 added commercial ly avail abl e

met hanesul f onam de (122 ng, 1.28 mmol ). The resulting sol U;EdB” gglsz irred
for 2 days, then DBU was added (95 L, 0.64 mmol). 30 Cct ober f? 1 The
reaction was stirred for 24 h then concentrated. The residue was
partitioned between Et OAc (80m) and ér and washed with 1 N HCl),
aqueous NaHCO3 (2x30 nmL), dried (MyS nd purified by preparative HPLC
(65-90% MeOH Wat er/ 0. 1% TFA) whi ch gave 56 ng of a nixture of product and
material in 5 which the BOC group was noved. The nmaterial was further
purified kM ative TLC (elut i 10% MeOH CH2Cl 2 using 20X4CcM

pl ates from h) to give C@ Re~d54 as a tan solid (12 ng, 6%. 'H

NVR ( MeOD- d4 50/ 0 mxture of PI astereoners) 8 0.88-0.99 (m 2H), 1.01,
1.02 (s, 9H m nor” ig ¥:1 as?eriﬁgnrespectlvel y), 1.23-1.42 (m 2H),
9’

1.38 (s, 10 9H), 3 (@ 2.00-2.10 (m 2H),
2.10-2.23 ( JgH} ;3 (m 1H-A 3012, J,WO , 3.72-3.79 (m 1H),
4.26-4. 41 (% L7200, 3= 82 H 476(d 'J =82 H, 1H),

509512(tj3 «n 528( J-35 176Hz 1H) 5.7-5.8 (m
1H), 6.55-6.80 (m 134}%’7 "%637 7 (m 9°§?36 2797583 (m  4H); 15 LC-NB
(retentiontlrre 1 ), M5 mz 670 (M+1 Exanpl e 470: Preparation of
Conmpound 470. . % . H ~-O- N=\O Conmpound 470 30 Cct ober 2006
612 Schene 1 HO PO ) Step 1 O Step 2, p 3 BOC'N' "CO2Me NCO2H BCC
BOCPOPO o o] 14 0 "" |1 t'0-%~ ~i N4 BOC O BOC O A, higher
;o R)H2 Sp Step @ ";fl’_qz,H ol cpn of commercially avail able
N-Boc (4S) Cig néIYn %‘“ 8 mol e) ,
triphenyl phosph;?*ne (§2 22 mml@) and napht hol (176mgs, 1.22
mmle) in 2.5 nL _tetrahydrofuran was added dropwi se a solution of
di et hyl di azodi caFt8%§t'ate (190L, 1.22 ftesrd)2in 1.0 nl THE over 10
m nutes. After sti rr@g for 5.5 days, the_reaction was concentrated in

vacuo. The crude y oi | was chromathed on a 20X4CcM preparati ve

TLC plate (Analtech 2) eluting with 6-{1 hexanes-ethyl acetate to yield

the desired product 3s 10 a pal.e yel | owesi ¥ (150ngs 33% . 'H NWR (CDCl ; ,
500MHz) S'd- @* b.S gﬁa 33o(1H OnL 2.7 1H 3.77 and 3.38 (2s, 3H,
rot ar ners), ~Klr5 12y4N g;g s( bd, 11-1), 4.53 and 4.62
(2t, 1H, J=7. 8Hz7\ro<ta afg 10 (BH 7ﬁo(v 1H, J=9.5 Hz), 7.37
(m 1H), 7.46 (m 3H), 0 (d, 1H, 77 Hz)f818(m 1H); 15 LG M A

(retention time: &,88..,M5 nz 394 (M+N%),mpeu§;8p 2. To a stirred solution of
Boc- (4R) - napht hal -1 - oxo0) - Pr o- OEt (150ngs 0" 4 mol’e) in 1.5n THP and
0.5nL water was ag¢ded |ithium hydroxide_(10ngs) _ The 30 Cctober 2006 613.
solution was stir or 21 hours at rpomtenperature and then diluted

w hO 5N NaHCO3. TheyDasi c sol uti on was ‘eltracted with et hyl acetate and
then the a ,q#;e“ijs ayer was acidified Eo“bH 2 with the dropw se addition of

conc. HCI s ati di fd ed o| ayémowas t{ x{racted again with ethyl
acetate. Thi g s éh cet at efr LSS dried with magnesi um
sul fate, filt d Car?d ncent r&l Pn ,am:th o yield Boc-

(4R) - napht hal -1 -oxo) Pro C]—I as pal e- p| nk cry§tal s (147nmgs, 100% . 'H NWMR
(CDC13, 500MHz) &umpeutd/zNd 1.48 (2s, -9H m‘;igat aners), 2.40 and 2.52 (2m

1H), 2.68 and 2.78 (2m IH), 378407( 2H), 457 and 4.69 (2t, IH,
J=7.6 and 8.0 Hz, tamers), 5.12 (bd, 1H), 6.77 (dd, IH J=7.6, 21.2 Hz),
7.37 (m 1H), 7.46 \103H) 7.81 (t, J=5.8 Hz), 8.19 (m 1H); LC M5
A (retentlon time: 29 ; MS mz 358 (Mt "\ Step 3: To a solution of

Boc- ((4R) - ngpht hal - oxo) Pro-OH (jJl47nmgsg”®41 nmole) 15 and racemic
(IRF29)/( R) 1- 2V nyl Ioprop e carboxylic acid ethyl ester
hydrochl o %‘&R %‘ﬁ, 41 HI n nj: fret hyl ene chl ori de was
added DI PEA (2 0l04 @@ and 188MSy 38,49 mol e). The

resul ting sol uti n was st rred under Wtrogen ’ﬁ]or 20 hours and then diluted
with 40m. nethylene chloride. The organic | ayer was washed with water, IN
NaHCC3, IN 20 H@empowsttier and byine. Thawpsedwdion was then dried with sodium
sulfate and concentrated in vacuo. Purification by preparative TLC yi el ded
two separate diastereoners, higher Rf diastereoner A

(P2[ Boc(4R) - (napht hal -1 -oxo) prolinej- P1(1R, 2S Vinyl Acca)-CEt, 78 ngs,
38% and |ower Rf diastereoner B

(P2[ Boc(4R) - (napht hal -1 -o0xo0) proline]-P1(1S, 2R Vinyl Acca)-CEt, 9l ngs, 45%
as 25 off white SO|IdS D astereoner A




(Exanmpl e 470, Step 3, lower RI) (91ngs, 0.18 mmle) was added 4N HCl in
dioxane 5 (2.01) and the solution was allowed to stir for 30 m nutes.
Concentration in vacuo yielded the HC salt of P2[(4R)-(naphthal-I-o0x0)
proline)]-P1(1S, 2R Vinyl Acca)- OEt as a yellow oil which was taken on to
the next step directly without further purification. &8' ub%ﬁmg
N-Boc-L-tert-1leucine-OH or BOC L-tBudy (85ngs, 0.37 mmlzzj he HC
salt of P2[(4R)-(naphthal-1-o0ox0) proline)]-PI(IS, 2R Vinyl Acca)- CEt
(product obtained fromreaction nentioned above) (0.18 mmle) in 13 nL

acetonitrile was added DI PEA (160L, 0.%83wmvle) and HATU (154ngs, 0.41
nmol e). The resulting solution was stirred under nitrogen for 17 hours and

then diluted w 100 nL ethyl a te. The organic |ayer was washed with
water, IN 45 Na IN HC , water brine. The s ion was then dried
wi th sodi uph sul f; and concentr at i n vacuo to vyi the title conpound

as a clear\filmz 53rrgs 47% H%II\/R(dI CHC13, 500 .S 1.02 (s, 9H),
1.22 (t, 3¢, J= &39§ vy 1o47, (M ciH) {i:f(dd |H, J=8.0,

5.5 Hz). 2.J07 KPP % ot 006 618 J=13.8,
6.0 Hz) \_@60(2& ; (01_4/}] H)zf{‘”*( N@t\_/, 1H, J= 7.2
Hz

,5095 (|n 572( I|—|)62(d1ﬂ & 7.34-7.50
(in, 4H), C7£ IH J-80§2,815(d | H, J-825HJ LC-MS C
(retentlontlrre WL VB mhz 608° TS 5 st ep 2C°‘I“Pﬂ"3‘“|'5'roduct, was
prepared accor pr ocedure descri bed in Exanple 470, Step 5 (5nmg, 109%,
except usi ng t oduct of Exanple 47 Step 1 instead. 'H NVR (d4- MeCH,
S500MH#z) S 0.9 loH), 1.28 (m _1H), @*7)((5 9H), 1.60 (m 10 1H), 2.06
(m 1H), 2328(91“1H) 2.66 (m y IH), 4.33 (in, 2H), 4.61 (bt,
1H), 4.97 fd, | JllOHz) 5 (m , 6.09 (m IH, 6.88 (d, IH J=
7.1 Hz), %GN(\FQ AH) , 7. %J 0802 Hz) '8.12 (d, IH J=8.3
Hz); LG M® Ci(wet N oW igre: 15 Step 3: To a

sol ution of /Bockk P3(L%f Bud y) P2[( CO(&R) haI -1 - ox0)
proline)j-P1(1S, 2R Vinyl Acca)- 38nys, 1066 mml e) (Exanple 471, Step
2) in 2:2 nL tewpahlddr of ur angps addeghpduedizs carbonyl diim dazol e (13ngs
0.079 mmole). The resulting m xture was refluxed for 30 ninutes and then
cooled to room 20 tenperature. At this point, nethanesul fonam de (16ngs,
0.16 nmol an [gﬁlﬁg mol e) were added. The reaction was stirred
for 2 day;%handgt he Onué‘?gaw[t)%{ﬁ?rfou and net hanesul fonam de (9 rings) were
added. After 24oliours, the reactiewn was diluted witp 50 nL ethyl acetate
and washed with mL 0. 25N HC %] 50 nL brine. The.solution was dried

W th sodi um sul and concentrateg~{n 25 vacuo. The jkrude product was
purified using o e\20X40cM pr epar atiive TLC pl ate from Anal t ech (el uent 3-2

et hyl acet e hex es) to gws%Cor%)oﬁnd 471 (25% 9589 as a white filmy
8 34

solid. 'H MeOH, 500 q‘ii @,@180(m I H)
2.18 A H), 2NBENCRY 3. 09 i,p;“ 4 1
4. 20- Elm44 rm 1"( ng) (’a aken 50.}8 S\({T]o 1@?,,] 075,7(22]5 ::Dl (m

2H), 5.77 | H -7 6 Hz"}, 7 '36-7.
J=8.0 Hz), 15|n LC— (retentlontirre.
30 Cctober 20Q§m §,;qu Sectl on L: 1. ©,:472: Biologi caI ‘Studies 5
Reconbi nant HCV NS3/ 4A pr ot ease corrﬂ’ RET pepti d&° ¥4 The purpose of
this in vitro agsay was to neasure the i nhibition of HCV NS3 protease
conpl exes, deriﬁ;é%fromthe BMS, HF7C or J416S strains, as described 10

(m ’4\%1 7.77 (d, IH
mz 657 (M-H)'

bel ow, by conp s of the presentiinvention. This a§say provi des an
i ndi cati on of owl ef fecti ve conp ds of the prese nventi on would be in
inhibitin HC,\/o prot eol ytic act|V| .y Serum from an =i nfected patient

was obt ai Dr. T Wi ght, n~ 15 Francisco Ho al . An engi neered
full-] eng‘i’hNQ (eon Prren oxyfrl bonucl ei ¢ d) 2t enpl ate of the HCV
genomne (B&ég ai

o ructe froraDI},]A f g nts ,beald'led by reverse
Pcﬁ (%7 Fﬁﬁ N

transcripti o JU J’sl bon 101 N usi ng
primers sel gfted, on tHIe basis ef om)Ngg o ot e?’ 2@ %e | a

strains. Fro determ natio f the e t| re gen sequed/lce, a 20
genotype | a was assigned to th& HCV isol ate accor g to the classification
of Sinmmonds elompdund 1fSee P .Si MmonuspeukdisRose, S G'ah@mpeaMdsChan,. F MO sh,
BC Dow, EA Follett, PL Yap and H Marsden, J. Cin. Mcrobiol., 31(6),
1493-1503 (1993)). The am no acid sequence of the nonstructural region,
NS2-5B, was shown to be >97% i dentical to HCV genotype la (H77C) and 87%
identical to genotype Ib 25 (J4L6S). The infectious clones, H/7C (la
genotype) and J4L6S (I b genotype) were obtained fromR Purcell (NH and
the sequences are pubI [ shed in Genbank (AAB67036, see Yanagl, ,

I I 1 o ~ 1 -~ 1 1 - ~ AT 2 1 A



cDNA was generated encoding the 5 internal ribosone entry site (IRES), the
neonyci n resi stance gene, the EMCV (encephal onyocarditis viurs)-I1RES and
the HCV nonstructural proteins, NS3-NSSB, and 3' non-translated region
(NTR). In wvitro transcripts of the cDNA were transfected into the human

hepatoma cell line, 10 Huh7. Selection for cells consti tutﬁq@ ?{3 SSI ng
the HCV replicon was achieved in the presence of the seleT 5 8
neonmycin (418). Resulting cell lines were characterized for positi ve and

negative strand RNA production and pr 00%92 production over tine. 15 Huh7
cells, constitutively expressing the H eplicon, were grown in

Dul becco's Modified Eagle Media (DVEM containing 10% Fetal calf serum
(FCS) and | ng/ (418 (G bco-BRL). ells were seeded the night before (1.5

x 104 cells/ in 96-well tissueculture sterile pl at es. Conpound and
no conpound coO | s were preparedjin DVEM contai ning 4% FCS, 1:100
Penicillin / 20 stpeptonysin, \1100 1 gutamne and 5% in the dilution
pl ate (0. DI\/B%) final concg r t| ~#'n the assayQ Conp u / DMBO m xes
wer e addeds t cel bs 0and i for 4 days t 37CL After 4 days,

pl at es wer é—?“T h\@I h y Lrh Jﬁgﬁ

tinmes 150I3 \_%e user

ate Buf’ d SAT_‘%W e (PBS) (3
a‘I‘V agent
cont ai ni ng t%OFRET pefptl de (RE’I7\81° as .If \ged for Pn ZzaHVWro
enzyme assayy. The |ysis assay reagent was' made, from7\5X cel |l UWuciferase
cell culture Fygpmdi@agent {( Prone§amepkdB8A) di | yted t o dhefemsktsh di still ed
water, NaC added to 150 mMfinal, the FRET peptide diluted to 10 pM fi nal
froma 2 mV st ot in 100% DVBO. Téfe pl ate was then pl,aced into the

Cyt of | uor 4000strum3nt whi ch h@gen set to 340nniexcitation / 490

em ssion, autorgfiy node for 21 c 30 and the platle read in a kinetic
mode. EC50 det erficnati ons wer § carfigd out as dgscrifed for the 1C50
determ natVens(RS(.) Oct ober 2006 625. As a sec ary g@asay, EC50

det er m nat g replriNcon R THas§a)5 wey, "'conyg’rsrred |n a

quant i tat| Il g (Q agen).
Purified t I ngnal Hgﬁd cusfl BLﬁge chY\ nes , H\d’ﬁ@ ST, Cheung

CY, Singer - AnaI Chem , (2):368- ﬁ4 (1998)) *and rel ative 5
quantitati on @fmpblfdaRNA expr essi @paadassed using the Tagnan procedure
(Kol ykhal ov AA, M halik K,’ Feinstone SM Rice’CM Journal of Virology 74,
2046- 2051 (20002),) and the Plati numdguantitative RT-PCR Thernoscri pt
One-Step kit (lpvitrogen cat # 1173%:015). Briefly, RNA nmade to a vol une

of 5R1 (< lug) added to a 20l -Mx cont ai ni ng e follow ng:
1. 25X Thermscri eaction 10 ygrpedond ai ni ng Ivagr(esi u i fate and

2 NTPs)) 3rr16\3g PS o nM forward
0

2- deoxynue £ -triphos te 9
pri mer (seq‘ E‘E‘Z‘C 5 gggagagc ag tgc |\4 réverse pr| mer
(5'- cccaaat ‘-‘ga 3), nfgL@ HN (j?r

1-

- (5'-6-FAM avggaa{\t cg9 BH@ dlme exyl
am dite; BHQABI ag)k %'E gggnch'?\) c’1M enc b 5 le ogen cat
It 12223-012) and Therhoscript Plus Plati nﬂm Tag polyherise lxture Al l
priners were deapgadg W th ABI Prl& OZ‘ZQQ.,software andCooQ‘;[ma ned frqm
Bi osearch Technol ogi es, Novato, arrpl es contai ni ng E'nown
concentrations 06f HCV RNA transcr were run as standards Usi ng the
following cyc g protocol mn; 95C, 5 min; 940 cycles of 95C, 15
sec, 60C, 1 2 ), HCV RNA |on was quantit atgo | as described in the
Perkin Elnmer ma | using t rjsm 7700 SequenceyDat ect or. Bi ol ogi cal
Exanpl es %@Re%resent ative (9 nOf the |n\6 \ono e assessed in the
HCV replgcon a s and n |n* several of thg ut 3 ned specificity

assays. Forve X qL (@g;s_gfcwnd to Wave” &n IGSOoofo 23 nanonol ar
(nM " agai fis \'@ /ﬂA\SBNB t gss(\ay '2% %Sp,potency
CS;Q tighd’ J4L6S

val ues wer bt ai nedwi t h thezgs

(1C50 of 2.9 nM strains. The o] vaI ueﬂ 30 in the repl i corf assay was 166
nM" 30 Cct obefos@@6149 626 1. t hecospasd ki City assays, clpeung &ire conpound was
found to have the following activity: FILE >100 VM PPE > 200 pM
Chynotrypsin > 200 JM Cathepsin B > 200 gM These results indicate this
famly of conpounds are highly specific for the NS3 protease and many of
t hese nenbers inhibit HCV replicon replication. 5 The conmpounds of the
current invention were tested and found to have activities in the ranges
as follow [C50 Activity Ranges (NS3/4A BMS Strain): Ais 10 - 100
mcronolar (PM; Bis 1 -10pMC's 0.1-1pM D s <O 1gM 10 EC50 Activity
Range (for conpounds tested): Ais 10 - 100 gM Bis 1- 10 pM Cis
0.1-I1pMD's <O | pM Note that by using the Patent exanple nunber and the




DD108 108 DD 109 109 D C 110 110 D C 120 120 D C 121 121 D C 122
122 D C 123 123 C B 124 124 D D 125 125 30 Cctober 2006 638 D C 126 126
DC 127 127 DC 128 128 C C 129 129 D C 130 130 C B 131 131 D B 132
132 C B 133 133 D C 134 134 D C 135 135 30 COctober 2006 639 D C 136 136
DD 137 137 D D 138 138 D C 139 139 D B 140 140 D D 143, ééb%iﬂ“z
142 DD 143 143 D C 144 144 D C 145 145 30 October 2006°C B5GPH #%46 146
DB 147 147 D D 148 148 D D 149 149 -D D 150 150 D D 151 151 D D 152
152 D D 153 153 D C 154 154 D D 155 155 30 October 2006 641 D C 180 180
DC181 181 D C 182 182 D D 183 183 9 185 185 D D 186 186 D C 187
187 D C 188 188 1 D C 89 189 30 Cctober 2006 642 D C 190 190 D C 191

191 DD192 192 DC 193 193 ' i.1 C9 19y ' 1 ~4 i DD 195 195 D B 196
196 C A 197 197 9D C 198 198 D C 19 99 30 Cctober 2006 643 D D 2000
200 D D 201 201 B 202 202 D.C 20 D D 206 206 D D 207 207 D C
209 209 D-K 210 D D211 21 g 212 30 Cctober 2006 644 D D 213
213 D D 2], °215.0 219 219 D]gD 22G 220 D 223 223 D C 224 224 D C 225

225 D D 22 75 DD 229 229 @C 2 3Q 30 &ctober 2006 645 B 231 231

D D 232 232" 33u2 oDC 23 @_% A378237 D C 238 238 D D 239
239 DD 24&_249@ Eé 5%1 d‘.Wober 2006 646 C A 243 243
D A 244 244 P 285°2 250 25 D D 251{251 D D 252 252 D D 253 253
DD 254 254 D G 255 285 30 Cotober 2006 647 A 256 256 D D 257 257 D D
258 258 D D 259C289nddS:C 2602360 D@ @8H1261 D D 262 262 C C 263 263 C
B 264 264 D D 265 265 30 October 2006 648 D D 266 266 D D 267 267 D D
268 268 D C 269 269 D C 270 270 D C 271 271 D D 272 272 D D 273 273 D
C 274 27462D D REEmBdmd3Qlcrlighes 2006 649 D D 276 276 D D 277 277 DD
278 278 D D 279 279 D D 280 280 D D 281 281 D C 282 282 D C 283 283 C
A 284 284 D D 285 285 30 October 2006 650 D D 286 286 D C 287 287 D B

288 288 D C 289 9989 i D~ 290 i 2 i DD=291 291 D C 292 292 D C 293
293 D C 294 2 B 295 295 30 r 2006 631.DL 296 296 C B 297 297
D D 298 298 % D 299 D 00 D D 320 B%QJ’J/%[?Q& 321 321% D D 322
322 DC 33% é Cct ober %‘)& 2" D C 324 324 D %2‘@ “\ﬂ D 326
326 D D 327 D 328 i 328al 389329 DD 33(” 3 331 CC
334 334 D B}—&BS 33:t Ob lfggr 803 ks C C B 336, B 33 337 DB
338 338 DB OA\V84O 3?) oB 03 f{hd.WB 342, 3 B 343 343 C 344
344 B A 345 5 30 Q:ﬂ ober 200 654 B 3ﬁ16 346 7( \«
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C A 347 347 A 348 348 B 349 349 C A 350 350 B 351 351 A 352 352 A 353
353 B 354 354 C A 355 355 30 October 2006 655 F D C B 356 356 C B 357
357 CB 370 370 DD 371 371 DD372 372 DD373 373 DC374 374 DD
375 375 D D 376 376 30 October 2006 656 D C 377 377 D D 378 378 D D 379
379 D C 380 380 D C 331 331 D C 382 382 DD 383 383 D D %’f 384q§3

385 385 C B 386 386 30 October 2006 657 D D 410 410 D GAPptobs200§ b 410
412 DD 413 413 DD 414 414 D D 415 415 D C 420 420 D C 421 421 DB
422 422 30 October 2006 658 C 423 423 D C 424 424 C B 425 425 D C 426
426 42,% 42 i D C 428 428 D D 429 429 699 C 430 430 D C 431 431 D C 432
432 30 October 2006 659 C B 433 433 D C 434 434 D C 435 435 D C 436 436
D C 437 437 D C 438 438 D C 450 450" B 451 451 B 452 452 30 October 2006

660 453 45 4 454 C 470 47 1 471 sgction M Table 2 5 The
fol | owi ng nm t hat °ca1g1 be mad 'hg t,he° Ehogds described herein
and specifically bn s,em Wt hr ough o éx’e lification section and
nore specifically |n ns B, E, F an prgover it should be nmade
clear that each of he grbups B, R3, R‘2 g R hown bel ow can be repl aced

by any of the f ofS exerrpllfl ed i %q(cttons A through K and el sewhere
herein or desi\g’ga edin 10 Fornula I Foréxanpl e the R3 group in Table 2
i's shown as a t-biskwedgr OUp but one skickdeedadon the art woul d recognize
that for each of the entries cited bgl ow this group could be replaced with

an i sopropyl gsr/oup or a Clb alkylg_ s tituted with an al koxy. O the B
group showneb y_coul d be replaged with a tert-butyl urea noiety for each
of the entri tNed bel ews 15 30 oper 2006 ¢661 if HOO 110 ONNSR
ONNi (2) RZZ HR3 T<Entry X R ,]?op@op ane R( R2 tereoche
sitry, Ao | ° 28) B NN (IR G:° NN~b (LR 2S) D1 (IR
2S) EO I (IR 2,~V°(I,28)V G NOo- gl e (I R 255 d Ho -~
(IR 25 x~ 1./° (I R 25 V X 3(5'\9&00ber 2006 662 C(1,2)- ycloprop
Entry B R3 XK ‘ﬁn/e@t Rz tereoch °s(t 0 +e~~ J~ 0 (1R 2S) K U
-+0~1 4 W (1R 252 L +o-1x- 0 ( v MO O'3,N(1IR 2S5 VI | 11
~1 w | al l ("'1°#<"“°25) | DO NN CIm"9®  +0 0; (1R, 2S) Qo Oa \-\\
(IR, 2S) xV R II " (1R, 29) $~@|R 28) TO(l R 259 U ~a~ ~~ (IR
2S) 30 Cct 06 663 C(l 2)’ +yY B R3 X R ycI oprop ane Rl Rz

tereoche S !Qu(lR 2 uwo 12 Y (IR %29) zz sjb (1R 2S) Aa

~~o0 (IR 29 jb (IH (1 S) " K3, 0~s (IR, 25) d O
Ee OV (1R 29" 0 P \:Q (AR H 29) RhO+z~,'~-7130
Oct ober 2006 66. 1°2) - fEntry B R3 ycl oprop ane Rt RZ aereocherr,
silry I orr <1st) 0J(1R,Nﬁo Kk 0 4 (1R 2S)
7( A=
Compound 210 Compound 211
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=
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(l R 299 Mnul i il A 1~2-1nl1 ~111d1 1i 11?1 (1R 29
1v 5 10 15 30 October 2006 665 CLAIMS 1 A conpound having the fornul a
R2 O1 011 H)n BANC NH NNH SO Y 0 (lI) R35 X-R wherein: (a) R
is Cl$ al kyl, C3-7 cycloal kyl, or C4-10 al kyl cycloal kyl; (b) no is or 2,
10 (¢) nis 1l or 2; (d) R is H C -6alkyl, C2-6 al kenyl

cycl oal kyl , each optionally substituted with hal ogen; (e) 592??‘5“’?320% al kyI
optionally substituted with halo, cyano, am no, C, -6 dialkylam no, -
aryl, Cr7_14 al kylaryl, d-6 al koxy, carboxy, 15 hydroxy, aryl oxy, C7_14

al kyl aryl oxy, C2-6 atkylester, C$_15 al®§farylester; C3_12 alkenyl, C3_7
cycloal kyl, or Ca_ | o alkyl cycl oal kyl, wherein the cycl oal kyl or

al kyl cycl oal ky P gt onal |y substituted wth hydroxy, C -6 alkyl, C2-6
al kenyl or E'I'koxy @ R3 together wth the carbon atomto which it is
attached f c.#-o@j kyl 20 group optionally substituted with C2.6
al kenyl ; (f) Yo H u gper substituted with nitro, pyridyl substituted

with nitro, or o _Opd I optionally substituted with cyano, OH or C3.7
cycloalkyl pr"ow led that if R4 or RS is Hthen Yis H (g) Bis H d-6
al kyl , %% e R40(C-O) R4- N(R5) - C(=0) - 25 R4A-N(R5)-C(=S)-, R4S02-,
or R4- N(R5) SO /T(h) R4 |s (i) d-lo alkyl optionally substituted with

phenyl, carboxylcomfla®s al kanoyl, 1-3 hal ogen, hydroxy, -OC(Od _6 al kyl,
C a al koxy, am no 30 Cctober '2006 666 optionally substituted with Cl.6
al kyl, am do, or (lower alkyl) amdo; (ii) C3-7cycloal kyl,

Cs. 7cyc| oaé3koxyA wmpelrﬁosglegﬁéﬂﬁg% cl oal kl'yl, each optionally substituted wth

hydr oxy, carboxyl carbonyl,  am no optionally substituted
with C -6 alkyl amn;lo or (lower %amdo (iii%ryl or C7.16
aryl al kyl , eac ally substit th C .6al kyl , hitro,
hydr oxy, am do, Ilower al kyl' ) am do, /=wor no optional | ¥=su ituted with
Cl.6 alkyl; (ivy (y) b| cycl o(s > 1 gnt ane; C('O)OOCJ,4aI kyl ,
C2. 6al kenyl or 7% 10 (| ¢1.6 aI ky {
substitute Qr 6 aﬁ;ﬁ(yﬁ’r |c.de.bl Ja ¥ioval ky! ;
(j) Xis Q , 2 Ii aryl or
C7-14 al kyl aryI op,;ujﬂpg‘m(ng,l y substl eqm;_/}y!, J1..Ra; W LL ol S ClL.6
al kyl, C3-7 cycl oal kyl, Cl-6”al koxy, cycl oaf koxy, hal o - 6 al kyl,
CF3, nono-or di- halo-Cl.6 al koxy, cyano, halo, thioa&lkyl, hydroxy,

al kanoyl, N2, SH,, anmino, Cl.6 al kylanmno, di (Cil-6Y) kyl am no, di
(C1-6) alkyl am' boxyl , (Cl-6 armxyest er, d_6 yl sul f one,
~4j (Cl-6) al ( «oxy)am ne, C6 20-va aryl, C7_l14

d - 6al kyl sul f onari
ered nonocy erocycle; w%h the proviso that
X- R is not prIJNoor a phar«% eu1;(| cal |,y accepta \eséil tj $olvate or
prodrug thereoL @ conpou mé vvherel 1‘1 “FEW
yll or

al kylaryl, or a .'

cycl oal kyl «g g;h;o e 3..\/T¢1e0 Yo 5 fi'n R2 is
Cl1-6 al kyl>r 4:alken y/g\oal kyI he° eoutrpound of Caim3
wher ei n IS 6 Sdkoer g3h | 5 The orrpeun:ddzuf CI aim1l wheseizp R3 is:Cl_s
al kyl optl onal ly substituted with, Céaryl, G - 6 | koxy, carboxy, hydroxy,
aryl oxy, Cr7.14 al kyl aryl oxy, kyl ester, al kyl aryl ester; C3.12
al kenyl, C3.7 I 'a'k kyl, Ownal kyl cycl oaI M0 6. The corrpound of
Claim5 wherei S C14 alky otlonally substlt ed wnth Cl. 6 al koxy;

or C3.7 cycl oaI 7. The corrpouﬁy&%:1 m 1 vvher .15 8. The
conmpound of C ai efeLn Bis {# R40(C—O)
R4- N(R5) - C( 0) ?B% “C( =8N Ry, R4aoN(aR5& Sap? he corrpound
of Olaim 4\(70_0) R40(c'%o‘7 or _3Q Ra-N(RS) Y(

The conpo f CI aim 9 wherein B is R40(C—O) and R4 is Cl4 al kyI 11 "The
conmpound of Ci AT Fomphveesi n R4 | Soppoynd@R- 10 al kyl opwsedat |y substituted

25 with phenyl, carboxyl, Cl.6al kanoyl, 1-3 hal ogen, hydroxy, Cl-6 al koxy;
(i) C3-7 cycl oal kyl , C3. 7 cycl oal koxy, or C4.t0 al kylcycloal klyl; O

(i) C6-10 aryl or Cr7.16 arylalkyl, each optionally substituted with Cl-6
al kyl or hal ogen. 12. The compound of Claim 11 wherein R4 is (i) C1.10

al kyl optionally 30 substituted with 1-3 hal ogen or Cl14 al koxy; or (ii)
C3.7 cycloal kyl or C4-10 al kyl cycl oal kyl. 30 Cctober 2006 668 13. The
conpound of Claiml wherein R5 is Hor C -6 alkyl optionally substituted
with 1-3 hal ogens. 14. The conmpound of Caim 13 wherein R5 is H 5 15. The
compound of Caim1l wherein Xis O or NH. 16. The compound of Claiml
wherein R is Het; or C6_10 aryl optionally substituted with W 10 17. The
conmpound of Claim 16 wherein R is Het. 18. The conpound of Claim 1l wherein
the heterocycle contains 1 or 2 nitrogen aiUiiS alto opiiUtiaiiy a sniiU
atolll or an Oxygen atomin the ring. 15 19. The conpound of C aim 18



30 Cctober 2006 672 37. The conmpound of Claim36 wherein R is ClL 6

al koxy. 38. The conpound of Claim 37 wherein R further includes at |east
one of C6 aryl 5 or a 5-7 nenbered nonocyclic heterocycle. 39. A nmethod of
treating an HCV infection in a patient, conprising admnistering to the
patient a therapeutically effective amount of the conpound_ of claiml or a
phar maceutical |y acceptable salt, solvate or prodrug thered? Ocligpendl0oy

met hod of inhibiting HCV NS3 protease conprising admnistering to a

patient in need thereof a therapeutically effective anount of the conpound
of claim! or a pharnmaceutically accept &8 salt, solvate or prodrug
thereof. 15 41. A conposition conprising the conpound of claiml1 or a

pharmaceuti dally acceptable salt, solvate or prodrug thereof and a
phar maceut i i acceptabl e cargvier. 42. The conposition of claim4l

further co iNng an additio  mmunonodul at or, nt. 20 43. The
conposi tion of gcl ai m 42 wher ei addi ti onal ;modul atory agent is
sel ected from the gpoup.consisting of a- 13-, and G@interferon. 44. The
conposi tion of F]‘urther cqQMry an antiV| 25 45. The
conposi ti opecaf._cll ai re| h an'il Vitral agent %czed, fromthe
group consi stl g %f ri ®adi ryn and’g\*man*{ ?%46”? of claim
41 further Fi sing an inhibitof~of HCV protease/{30 other th n the
conmpound of cI 7. The corrp05|t| on of claim46 further conprising an
i nhi bi tor of &Flﬁruﬁ%%sgl n the>30 &eTBBE2006 673 HEXPPIfE  cycl e sot her than
HCV NS3 pro 48. The conposition of claim47 wherein the other target
i s select eﬂ@ﬁ?ﬁ he group cons flTlNg of helicase, polynerase,

nmet ai | opr ot easgl, and m xtures tWEreo 5 49. Use of the conposition of
claim4l for thé uf agture of a m@dl cagent for treating a hepatitis C

vi ral infection??ATE{éN thent 10 150 @ 30 30 October 2006 674 50. A

conmpound seﬂoe@t\ganrrom )M B\,cm,\/llH P O00L OHNNu" OOt
|'-~COH ~00 oooc9>\o~\5r\|000{0 B O HNHN. HHNN...

--NN  Conpoun nmpound 2 / Conpodnd 3 F ON\\ION\O NNONOO O
Oa Oyr~-~0 OCQ,J—Lmdl\zlSJ\I . 0.0 H IN-NosunazedN O O~N%¢ r'" \'OHN >
MOH!-" O~\ OO O0OVO0OOOO Conpound4CoﬁBund5Conpound60ro
FpCI\l\"N@E;;NOCr 00O ~/ A\ OVINO'N H\ ~1l NOHOO0S-_O/NO
HOSQ\ SOhzNH S~7 u OIl'" O1I 0-f- )0 Conmpound a Conpound 9 Conpound
10 oe MOI!, NI / \V +iNMO\iIN/ N VI MOOOOOOHOODO\
iN Hy NNNSA\ udl H O HOIlI YOO gortiNOO H BocHNOO NI ~V /j\ |
BOCHN~O 0 (1R, LS, 2R), 1:1 Mxture alPl (IR 2S) and (1S,2R). 1:1
M xture atBoE!tN\g)%rrpoun nd4

@rrpoud6Corrpound47 30 Cctober 2006 675\ Y O
MO-L, N \3 M\ Ndvad \/( iN4.. HOO0Oa.. HOOOa. &000O N-r

NXNNS H22 . M5t j~ , N ~~HS qu(DF72N....IIN2N~O.'IIHOH H2NJ, 0
[l Conpound 48 Co ound 49 Compound 50 MeO / N~F3 MO\ | iNMao I N2 S\
\ NaoIN~--°‘“?5“E1P HOONSHOOOHNHHNO 00 NONSOCN N\' S~
BocHN~ Oti N~ ~ > N \V HXN- ~00 .."IIlHBocHNJOO /~H (1 R 2S) and (1
S.2R), 1:1 Modure at Pi -\ Conpound 51 Conpound 52 Conpound 53 er , FF F
NF F &4 F @ &@opdundselerttiffod HNH HNOI "~ Ol HNONO Conpound
180 and Conmpound 181 51. A conmpound selected fromF F FF OFC F / N
F/ NFO FOrsIO LN\ a~ 5 HN{ O\/HNO~\IHOO

O ~ H/ IIQA, Hf H O 10 HNO Hp M4 --0 O Conpound 182
Compound 1 rrpound 185 30 tober 2006 676 F F NCI N~\O0\ 1/ O

H

5/p1%% Is-1q O % xy:cv NNO’O INHO NIO p NO
NONT7( i~7 nd 186C0 “‘Corrpound rNy d N) O
11\ w&glnlﬁ Hﬁch.v&Nﬁ E‘l,,J % %@gom HHO
"ON ~O | D c@n@o\md 195 1Cofpound o Corrpoun 1976 N N O/ N
N030/~H\|N800 o,/rh\-vaHNn—/{\.NHslg 0,0N
O N ONC(‘;‘,M‘,““,Q)2 0 ONp 198 Conpoupg nmpound 200 O
THN\ i \ F‘iH QQN%R%% Conpoundzq“p%%rgrf)égand 202 30
tober2006 677/\/OCONpSpIIN Hp5 0 ON HHI NHHOU

o oOT O

\
O
OH

QoI




HOI NOI- N11 -00 OO(l'i 2\ /1p,I - ~OQOON Conmpound 204
Compound 212 Conpound 233 C, W65 N+=N p O N HOONZ1 Il N HN\H 8 41
NH6~ N11 ~p ONO~-Oy"~_ OOHO" | OO0 Conpound 235 Conpound 236 ;
and \ H ONJNOO NI Il HNH HNOV OO0 ;k, Compound 237 52. A
conmpound selected fromHN ~ NFF/ HOFS HHNU O%& \HNp
5'1l O=HHHOO HN,nH~\IHHNHSuON~Ip' V1j OQ@F(\%
OV o O _Till OA O Compound 238 Conpound 239 Corrp d240>00 F C /
| H 015 NH/l HHo/ YHLNp HN]1~J10y O-/ HHOIIl / 0-.( O\
JOIN-Op NV _HOVpPpOHHHYV 1 Cofund 241 Corrpound 242 Conpound 243
30 COctober 2006 678 N/ N N IIICICI OO0 0 (/x}1(0 0 NN -N-
~ ung<F2 2 Conpound 283
OfOo% H OO ON a/ 0 11 o

BOCHN FI N~—BOCCHN~~ FI B Bod- fl N Corrpo
Conpound VNV VNV Ne | /I NOOH
NAr H'O 0 MM o BocH

Conmpound 324 rrpound 334 o N ~N& O N

OO0 =~ Conpound 323

A O ® ~Ni HNONry H
HO iOQUN~ HO Conpo ound 338_Cogpound 337 > > >
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