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Fiel d of tkeobimiguati on The present invention relates to ”Qt‘i*}us&%#‘rid tuted
10 acid derlvatlves whi ch nodul ate bl ood gl ucose levels, triglyceride

| evel s, |Q§u Q el s and non-esterified tatt aC|d NEFA | evel s, -and
thus are °par &F JHéﬁoﬁ'E RRESYATEVES UPHE L P AREHRE TAOBERTFY, ABRNTSy  and
to a nethod for treating diabetes, especially Type 2 di abetes, 15 as well
as hyperglycem a; hyperinsulinema, hyperlipidema, obesity,

at heroscl erosi s andTﬁf ag ég€¥ggy%%k%gpng5§%t$u§gm§q?qiltuted aci d
a

derivatives alone,or 1n o |nat|on ant1 di abetic agent

and/or a ﬁypéﬂr%P-ééﬁ‘Pél a1 catal afe or-i ﬁtol/&ﬁsof“)?hgll-?ﬁe?ﬁ?%?f'@?lr accor dance
wi th the pre2@pt 10@9ention, substituted acid derivatives are provided .

whi ch have the  structure-l 251 Rb- Rz~~ QI N(CH2) .1.. INN /Y
(=z)m(~zA ! x Rv AR wherein x' is 1, 2 3-or 4, mis ..1. or '2; n'is 1
or. 2 QsCorN, Ais Oor S; Field of the Invention

The present invention relates to novel substituted

10 acid derivatives which modulate blood glucose levels,
triglyceride levels, insulin levels and non-esterified
fatty acid (NEFA) levels, and thus are particularly
useful in the treatment of diabetes and obesity, and to a
method for treating diabetes, especially Type 2 diabetes,

15 as well as hyperglycemia,; hyperinsulinemia,
hyperlipidemia, obesity, atherosclerosis and related
diseases employing such substituted acid derivatives
alone or in combination with another antidiabetic agent
and/or a hypolipidemic agent.

20 } .
Deécription'of the Invention .
In accordance with the present invention,
substituted acid derivatives are provided which have the
structure 1
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_'whereln X 1s 1, 2; 3 or 4 m 1s 1 or 2; nfis_llor;z;_
" Qis C or N; - ' L
A is O or S;
30 Z is O or a bond;
R' is H or alkyl:
X is CH or N;
R? is H, alkyl, alkoxy, halogen, amino or
substituted amino;



30 Zis Oor abond; RlLis Hor alkyl; Xis CHor N R2.is H, alkyl,
al koxy, hal ogen, am no or substituted am no; WO 01/21602 PCTI USOQ 25710
Rea, R2b arw 523%1 &ay be the sane or different and are sel ect fromH,

al kyl , al ko? gogen am no or substituted am no; ?’WF”

aryIaIkyI, aryl oxycasbonwyl,, ab@yloxycar nyl , aI onycarbon
al kenyl oxycar bonyl , R 3%& ?’?ﬁ’) ctg'feo °&y§’1>1 ﬁéFEFo%’P%I
al kyl (hal o) arqda)xi)edadt@dylf,roml Ryl al(}fyh.alaal)leagy,ox;&lmmboamhno or

cycl oal kyl ar yédB@ﬁ%U%%W'ammﬁl‘C' oal kyl oxyaryl oxycar bonyl, cycl ohet eroal kyl ,
10 heteroaryl car bon)(ah %het eroaryl - het ergaryl al kyl al kyI car bonyl am no,
e

aryl car bonyl ani no, BrBarFH et haArntadikyd &FNB??EE?ERPBN%mn no,

ﬁryl oxycaltSboraAI]@ﬁdxyl;ca]nbbab yQRAr ;nnyupmmamenm alkenyloxly?arbclmyl,
eteroary I 0 : sul f ony

het er oar yl ox;ef{cry or#log@l Q#{Xlggir%%ﬁ?ﬁ cla(r %lo%t%%g%g'lf‘l'éroaryl al kyl,

ani nocar bonyial ksl ﬂ)laé'& SHYABERPRYhY HIQ%SM ﬁ%ﬂhﬁ’dé&h’%@ﬁyr

arylan1noceutuanﬂgnyhgte@@qbﬁhaykgﬂ 1Qxyéagﬂdﬂyqteroalkyl heteroarylalkyl
hydr oxyal kyl , al koxyar rbon | a oxycar bonyl ,

al kyl aryl oxyca}’ ﬁ?"fylgﬁyeﬁg?,g% S¥W%‘¥@ ‘%ar% Zﬁ%;?ra&%hm kyl |
aryloxyaﬂ9|am@peroanmL@amhony&;yhgkgceamxﬁnheteroarylalkyl

al koxycar boméllawda&m gfuho, af i@awefﬁ@}l@mw bonyl ,

2\ Koxycar bongISHEFeRRy %Fseﬁwma? B RIS ipo
het er oar yl ox\euplicaivicaicrbonylamino, heteroaryloxycarbonylamino,
heterocaryl-hetercarylcarbonyl, alkylsulfonyl,

15 alkenylsulfonyl, heteroaryloxycarbonyl,
cycloheteroalkyloxycarbonyl, heteroarylalkyl,
aminocarbonyl, substituted aminocarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, heteroarylalkenyl,
cycloheterocalkyl-heteroarylalkyl; hydroxyalkyl, alkoxy,

20 alkoxyaryloxycarbonyl, arylalkyloxycarbonyl,
alkylaryloxycarbonyl, arylhetercarylalkyl,
arylalkylarylalkyl, aryloxyarylalkyl,
haloalkoxyaryloxycarbonyl, alkoxycarbonylaryloxycarbonyl,
aryloxyaryloxycarbonyl, arylsulfinylarylcarbonyl,

25 arylthioarylcarbonyl, alkoxycarbonylaryloxycarbonyl,
arylalkenyloxycarbonyl, heteroaryloxyarylalkyl,
aryloxyarylcarbonyl, aryloxyarylalkyloxycarbonyl,
arylalkenyloxycarbonyl, arylalkylcarbonyl,
aryloxyalkyloxycarbonyl, arylalkylsulfonyl,

30 arylthiocarbonyl, arylalkenylsulfonyl,
hetercarylsulfonyl, arylsulfonyl, alkoxyarylalkyl,
heteroarylalkoxycarbonyl, arylhetercarylalkyl,
alkoxyarylcarbonyl, aryloxyheteroarylalkyl,
heteroarylalkyloxyarylalkyl, arylarylalkyl,

35 arylalkenylarylalkyl, arylalkoxyarylalkyl,
arylcarbonylarylalkyl, alkylaryloxyarylalkyl,
arylalkoxycarbonylheteroarylalkyl, heteroarylarylalkyl,



aryl oxyaryl carbonyl, aryl oxyaryl al kyl oxycarbonyl, aryl al kenyl oxycar bonyl ,
aryl al kyl carbonyl, aryl oxyal kyl oxycar bonyl, aryl al kyl sul fonyl, 30

aryl t hi ocarbonyl, aryl al kenyl sul fonyl heteroarylsulfonyl ar Isulfonyl
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al koxyaryl carbonyl, aryl oxyheteroaryl al kyl , heteroarylalkonxyaryIaIkyI
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pr-odr ug erg or I S nkeg 13te r.azol %phlnlc cid of the
structure PPHL %]Rﬁl"a‘}uqiﬁélre(\ﬁr(gr)é°§4ﬁRls (%b d‘tﬁpg'g Yo & &EF° ﬁ‘s‘ is al kyl
or aryl) orepbesplwhiie aakgloért@mylbﬂnu¢musph§ntcma@iﬁMQ@ the(mhere Rda is

Hor a prOdEHQ?ﬁéﬁfé)ZPm)(@ﬂg . (RER E*aapg fﬁQHZ)a JrBarke eBteenal ly 10

substituted W ubstltuents i ncl ud |ng aII itere0|soners
thereof, prodrug tCHadrs (GHed e AN offdizhi AR B8 OPELPPGL gcept able salts
t her eof 10 Wi EhibsbEtWESY At gt 2wber 8 Mubstidentsi;s 0, Qis C Zis 0, and Y

is 15 CO2R4, then, R3 | da:ggﬁ g@gg g&§g$é§gqghéyggga| kBdrdgto 5 carbons

in the normal chalﬁ { e |nYent|on may
have t he st eateus etl’pgreof, and pharmaceutlcally accepta £

thereof, with the proviso that
where X is CH, A is O, Q is C, Z is O, and Y is
15 CO,R%, then R® is other than H or alkyl containing 1 to 5
carbons in the normal chain.
Thus, compounds of formula I of the invention may

have the structure
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25 Preferred are compounds of formula I of the

invention having the structure
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More preferred are compounds of formula I of the
invention having the structures
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10 In the above compounds, it is most preferred that
R?® is alkoxy, but more preferably H, Z is a bond, but
more preferably O, (CHz)x is CHz, (CH2)2, (CHz);, or
cg?/;ng - T‘

—C—, (CHz)p is CH;, or —CH— (where R, is alkyl such

’
as methyl, or alkenyl such as — CHz CH=CH .,

—CH,—C¢=—=CH,

15 CH3s ), (CHz)n is CHz, R! is lower alkyl,
preferably -CH3z, R® is H, R®*® is H, R? is H, X is CH, and
R?® is arylalkyloxycarbonyl, arylheteroarylalkyl,
aryloxyarylalkyl, arylalkyl, aryloxycarbonyl, haloaryl-
oxycarbonyl, alkoxyaryloxycarbonyl, alkylaryloxycarbonyl,

20 aryloxyaryloxycarbonyl, heteroaryloxyarylalkyl,
heteroaryloxycarbonyl, aryloxyarylcarbonyl,
arylalkenyloxycarbonyl, cycloalkylaryloxycarbonyl,
arylalkylarylcarbonyl, heteroaryl-heteroarylalkyl,
cycloalkyloxyaryloxycarbonyl, heterocaryl-

25 heteroarylcarbonyl, alkyloxyaryloxycarbonyl,
arylalkylsulfonyl, arylalkenylsulfonyl, alkoxyarylalkyl,
arylthiocarbonyl, cycloheterocalkylalkyloxycarbonyl,
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wherein the above preferred groups may be
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In addition, in accordance with the present
invention, a method is provided for treating diabetes,
especially Type 2 diabetes, and related'diseases such as
insulin resistance, hyperglycemia, hyperinsulinemia,

10 elevated blood levels of fatty acids or glycerol,
hyperlipidemia, obesity, hypertriglyceridemia and
atherosclerosis wherein a therapeutically effective
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for treating diabetes, especially Type 2 diabetes, and rel ated di seases
such as i nsugmpureseEtareapannseiofl pEarciuray fet s nadmimistiered kaelaevat ed

bl ood | evel s pimiAt pat 2én€lSiOmedldy 68 @reath¥ner ! i pi dem a, obesity,
hypertri gl yceri dem a_.and, ., at.heroscl erosi §_wher ej t her apeutically
effective - 15 o ol AKHE i dBoAFEa7IgNca Bk Hhe PRaRRund of
structure | isnuentidsi e aeetthoda ishprevigetli far treatsinb cfattlyeat nent. I n
addition, §n fgeogdance; diidhd W%u@he%l%n%mck YeBhkOhora " Aty 4" OVI ded
For treating gaily, &, B LA AToa1Sy Qlschotig 15 SHEL e SALSTIRMm,yn of tu of
’
premalignant lesions (such as fibroadenoma of the breast
and prostatic intraepithelial neoplasia (PIN),
liposarcomas and various other epithelial tumors
10 (including breast, prostate, colon, ovarian, gastric and
lung), irritable bowel syndrome, Crohn’s disease, gastric
ulceritis, and osteoporosis and proliferative diseases
such as psoriasis, wherein a therapeutically effective
amount of a compound of structure I is administered to a
15 human patient in need of treatment.

In addition, in accordance with the present
invention, a method is provided for treating diabetes and
related diseases as defined above and hereinafter,
wherein a therapeutically effective amount of a

20 combination of a compound of structure I and another type
antidiabetic agent and/or a hypolipidemic agent, is
administered to a human patient in need of treatment.

In the above method of the invention, the compound
of structure I will be employed in a weight ratio to the

25 antidiabetic agent (depending upon its mode of operation)
within the range from about 0.01:1 to about 100:1,
preferably from about 0.5:1 to about 10:1.

Detailed Description of the Invention

30
The compounds of the formula I of the present
invention may be prepared according to the following
general synthetic schemes, as well as relevant published
literature procedures that are used by one skilled in the
35 art. Exemplary reagents and procedures for these
reactions appear hereinafter and in the working Examples.
Protection and deprotection in the Schemes below may be
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t he breast and | obular carcinoma in situ of the breast), prenalignant

| esi ons (such as fibroadenona of the breast and prostatic intraepithelial
neoplasia (PIN), |iposarconas and various other epithelial tunors 10

(i ncl udi nb‘g%‘?lézé@@, prostate, colon, ovarian, gastric ancPCIUReRs710 rritabl e
bowel syndrone, Crohn's disease, gastric wulceritis, and osteoporosis and
proliferatiwaniisshost byuphocsdywses igesieralMpekrown aih heiapatd i cal |y
effective aguat ur t ructur ' dmnistered to a 15
human patient in r?gfgdéxfsﬁfmr?ghﬁrre%r.‘é'l r?qa di ?Pgnﬁéﬁ:‘%’ er;%'co(?s'dgéfde with the

present i nveRbeGhing REPHRR 12 rnidedynshesigat 3T gEditiberesl®BR  rel at ed

di seases as [#flieydd .above and hereinafter, wherein a therapeutically

effective anount 0qcqabipay, f_structure | and
anot her fype ,ant;gih%g%t }caggléﬁ#%%;% ﬁenger%ﬁggwgﬁﬁgﬁf coégtgt?ﬁ amrno
adni ni st er e@GSa dRFFELLPAL 1 EhEs, ixwentdent r Al keohaly he above net hod

of the i nventR®¢0H;)bR) CooPostiith Afhes imoget BaPorediid Doprumf1ed in a weight

ratio to th antidjiabeti ent, (depending upqn its de of qgperation)
within the ?15%% 128a b Bech pBeD, GSCRERPLIR AN 4 miefind, Sewd abou
0.5:1 to ab®%¥ hepexcarybt saldshydies dlIpt(poaferable Inwentd-on 30 The
conpounde Ohyﬂ&ex?ﬁéﬂﬂéméhﬁie )t ifhdare 8€Rhdatd el HbBR 28 tRbRPAT ed

publ | shed | eBAEEaPhS D1, AN Rep b i AR EE s A ta W he. 35
art. Exenpl Shg reagthing adighysisedVr ds thentswsiecteshdid aesluappear
her ei naf t er agidat fok Nes RS Ptk daadBl Rfiown PLRME 110 a3 udepPr@t gction in
the Schemes pel OWIBY4 %% 8, ». org. chem. 1996, 61, 3849) with an
15 o-amino ester hydrochloride V. PG in Scheme 1 denotes a -
preferred carboxylic acid protecting group, such as a
methyl or tert-butyl ester. The resulting secondary
amino-ester VI is then subjected to a second reductive
amination using methods known in the literature (e.qg.-
20 Abdel-Magid et al, J. Org. Chem. 1996, 61, 3849) with an
R aldehyde VII. Final deprotection of the carboxylic
acid ester under standard conditions known in the
literature (Greene) utilizing basic conditions (for
methyl esters) or acidic conditions (for tert-butyl
25 esters) then furnishes the desired amino acid products
Ib.
An alternative route to the aldehyde IV is shown in
Scheme 1A. The alcohol II (R*(CH;),OH) (of which the most
favored is 2-[2-phenyl-5-methyl-oxazole-4-yl]-ethanol) is
30 treated with methanesulfonyl chloride to give the
corresponding mesylate VIII. The mesylate is then
alkylated under standard basic conditions with a
hydroxyaryl or hydroxyheteroaryl aldehyde III to furnish
. the aldehyde IV. .
35 An alternative route to the amino acids IF is shown
in Scheme 2. The secondary amino-ester VI is deprotected
under standard conditions (basic conditions if the
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WD 01/ 21602 PCT/ USOQ 25710 carried out by procedures generally known in
the art (see, for exanple, Geene, T. W and Wits, P. G M, Protecting

G oups in Synt hesis,. 3=d Edition, 1999 [WI ey])

descri bes q’@@ﬂ%‘% synt heS| s of the amino acids descri bepd:T?ﬁgb?/ﬁ?@&

i nvention. An_al coho| 11 éRS (Wé d-ls) m‘egof whi ch the nost favored is
n

2-phenyl - 5- nRERGPSHRRTG oFE2UR ¢ hydappeddirt Ferdiinrnsif RA -
het eroaryl - aidebgue-butylprisd efvadnliyh3ther cri8spynd iy baniaad dediygle) under

standar d M tsygoblpdactif0 bttt eheafl x4 LA GngedYrthesis .

1981, 1). The resultin I'S then subjécte reduct i ve

ani nati on usi ﬂ’@ab‘l’%‘?}éﬁﬁ‘&dw % @ﬁé@ﬂbéﬂa?—ﬁr%ﬂ%’% 1 fyndishesyi d et
al, J. O Chieerdd9bbed tertIiaS3) aniihb aala5paoaﬁw@ nsier hydrochl ori de V.

PG in Scheme 1 deno%ggu?n?{){@%%? e%n Ql%xgl | gcgc {;gct ? %r oup, such

as a nethyl or ter & resurti BSter W
i s then subj e%%t%hﬁ%e%%ﬁ@y@d@@tbﬁeObéﬁima |in mkkyﬂgamm&fs theown i n

thehl i terat Ur@cleé@n@aar ?ﬁnl‘m’hdf;—leé‘ml @Iehtleht ad- aﬂf’c la@hﬁ‘(jn bgje‘?ﬁzfynﬁl 3349)t
with an yde i.n protection o oxylic ,acid ester
under standarg\" gtr\dii“? %?%r%/a?f ﬂ'efaﬁéngl PrePR: { u]f'ép iidesi ng basi c
condi ti onk0 (fmsqu!lylokst@r@at@r) mderCSC@ndarquimonermm yin 25
esters) then ng ruﬁbeﬁoim&fsagra% B aeaaaasdpaegwe tida a%t«’h'et ernative

h cohol
(R 5 Gl EAASEHYEIR s AREa, . poprpEice the niis Actas 17,
2- [ 2- phenyl - 5- net hyAs osheweh ein}-SdHemet Handhe tert38ryramime adid IF

met hanesul f ofihy Ci 86 115l ddbdiivied RAr6AGhCEEaHOL [ ERMAlion" ¢lrst TE

mesyl at e th
y i? E the R*® aldehyde XI with an appropriate amine ester

hydrochloride V. The resulting secondary amine-ester XII

then is subjected to reductive amination with the

appropriate alkyl, aryl or heteroaryl aldehyde IV (as in

Scheme 1) followed by deprotection of the carboxylic acid
20 ester to give the desired amino acid analogs IF.

. For further substituted amino acids, a general
synthetic scheme is shown in Scheme 5. Reductive
amination of an appropriate amine XIII with an aryl or
heteroaryl aldehyde XIV under standard conditions

25 furnishes the corresponding secondary amine XV, which is
then reacted with a halide-ester XVI (e.g. tert-butyl
bromoacetate) to furnish the corresponding a-amino ester
XVII. This amine-ester XVII is then deprotected under
standard conditions to provide the desired amino acid

30 analogs IF.

The synthetic route in Scheme 5 also provides a
general scheme for the synthesis of the corresponding
aminophosphonic acids IFA, as illustrated in Scheme 5a.
The secondary amine XV is reacted with an appropriately

35 protected halide-phosphonate XVIA to provide the
corresponding aminophosphonate ester XVIIA, which is then
deprotected under standard conditions (Greene & Wuts) to
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al kyl ated under standard basic conditions with a hydroxyaryl or

hydr oxyhet eroaryl al dehyde Il to furnish the aldehyde IV. 35 An
alternative route to the amno acids IF is shown in Scheme 2. The
secondar y ViM¥6®@st er VI is deprotected under standard REEESMLING (basic
conditions if the 17 WD 01/21602 PCT/US00/ 25710 protecting group (PG is
met hyl ; aci dfurnd@iditheoarind Pi®splsoniar tadidt YFR. t oSEhemé sib t he

cor r espondi "0 RERARE! Shel Syntidicd 1042 3T BRthaBnSbbI AL TRa Al dehyde

under anal Qg gﬁngl tions as descrihe t he
desired tertiaty R0 28818 TFEtees the reactiPRaefvary, as shown in Schene

3, the tertiapnropa:nmhelycpdsté@temmaiﬂm-MOSbhﬁnaed éureéd kwt@ag i on of the
secondary anjy teegeﬁbn&éﬁg ﬁg”?é k¢t at |Dgg ?SE{lJ;ﬁ( é%l\ll t.h an appropriate
as e ra

| eavi ng gro LG, suc or tosy aet e) under
standard co 3&%%%%%@@%4@% ersalerromanagmwctgs sthendar d .
depr ot ecti ophefsphlieiccache@xyrBe acid ester X to provide the amino acids IF.

As shown in Sche 4, 0 _aci al s ssenbl ed
t hrough reduct i vg%é’ma%tétgﬁé‘%ﬁ‘t’? ;‘%8 @gﬁ %eq%gcﬁsénaﬂ?f%eg)&s vﬁql
appropri at e i@niSgbepst 6r hy dhtrnanyd vr Patereatyl i aminse JOHEAr \is

am ne- ed0er s¥llectikelyi prétdiesd ash tn@.t&%gléﬁt tyepAEN IR igYordead he

appropriate I ryI or_h tero y V Scherre 1)

fol | owed by g'}léf gfl on é’fe 5@}%5&%) §H gfﬁ Z’Oéa@teé} TRtk ¢ he
desired am wét Kéxanaqi@gsl‘utrsurmhu fcondisions bee ipugwidleatheo acids, a -
general  syridheks oﬁamcgreeﬁrﬁezshmuo&eacbwaeérom WE t&@ hation of an

appr opr ;j:tcg TR U o) AL A0 U O RRL Yhee SIS o Y, under

then activated with a standard activating group (2,4-.
dinitrobenzenesulfonamide; T. Fukuyama et al, Tetrahedron
Lett. 1997, 38, 5831) and is then treated with an a-halo
ester XVI as in Scheme 5. The 2,4 dinitrobenzene-
sulfonamide XXI is deprotected under literature

20 conditions (T. Fukuyama et al, Tetrahedron Lett., 1997,
38, 5831) to furnish a secondary a-amino-ester XXII which
is then subjected to a reductive amination with an R3?
aldehyde XI followed by deprotection of the ester X to
furnish the desired analogs IF.

25 Scheme 7 describes an alternative general route to
the amino acid analogs IG. A hydroxyaryl or heteroaryl
aldehyde III is subjected to the usual reductive
amination conditions with an appropriate amine-ester
hydrochloride V. The resulting secondary amine-ester

30 XXIII is functionalized, in this case by a second
reductive amination with an R* aldehyde VII to furnish
the corresponding hydroxy tertiary amine-ester XXIV.
This can now undergo a Mitsunobu reaction with a
preferred alcohol II (R®(CH),OH) which followed by

35 deprotection of the ester XXV furnishes the desired

analogs 1IG.
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25 furnishes the correspondi ng secondary am ne XV, which is then reacted
with a halide-ester XVl (e.g. tert-butyl bronpacetate) to furnish the
correspondi_ng a- am no ester . XVII. This am ne-ester XVII1 is then

depr ot ect ed”&ﬂ 2 standard conditions to provide the desi¥EdUSIRST acid 30

anal ogs IF. The synthetic route in Schene 5 also provides a general schene
for the synthesis ofCPRBECBrieIpbiRAhG wMeFapnsYPRBAPESaefddiarl as

i 'lustrated i anGcaeyb-ieterddrylsatmstdytad ariny asid eatd RsysvH an
appropriatel yq a 0 d t he
correspondi ng ggn %% %rg(géﬁg J}?ledeg%sgg}x%??i Eﬁgé{)ﬂ&é elg&l‘ eprot ected
under standar Gméﬁ?l‘éﬂ-‘?lil d‘l’ﬂstl( @M ARPTRPIARSPLY oSubst Btutesi garmyo phenyl

P|C|T / UEOO{ 257 tlﬁorémflh &kid halgwmtnﬁﬁme&h%&a%aara a@ndltf%hs Ss?&etﬁarétthﬁ

| ustrates e S esl] S e am nQ 0S I NI c acl gs agaln
nvol ves the PREEETEIGITS Toiniiedl RIRArERELE SafOhtd At i hare
ester XVIB 5 ®heharnk memnm@cmxxveamephememdmwa tSugukdesul ti ng

am nopho_sphi né&ﬁﬂfﬁﬁér(é I"gan driMitdnst Q% dQBEJ?PBé&“ fna@i@sdrFBs Art
alternative t e, sequence 1 n Schene i n. Scheme,

hydr oxyaryl o rﬂ%?%% e%ﬁ’lll%é'rb(\ﬂrlglanﬂ'g g!@“%‘éﬂ%m%e‘f%ﬁ‘i}?’tﬁa&t ed on
nitrogen 1® pApprd&c}p,r cp;e.cttb'ﬁ-f'ﬂm 199X Xwithpaeykroechd¥dxkddylOH (11) is

then reacted p X ‘Hﬂer v, e
correspondi ng et er %‘ (cfl\ége%g%q?'gt gg?ﬁ%ﬁég?%%%ﬁﬁﬂg%r{% formthe
free am ne XX@PREEPFiate a‘?ﬁ‘?ﬁ??@?"’npé-lfg fherYhcPFodeet® Wit a st andard
activating grbepréedtich rof ruieemrmdmnesestopaxxile; gdnefatey athe et al |

Tet rahedr on &ggireégﬂinégci@%ﬂ%@g kg then treated with an a-halo

15 Scheme 9 describes a general synthesis of diaryl
and aryl-heteroaryl ether-substituted amino acid analogs
IJ. The tertiary amine-ester boronic acid XXVII which is
described in Scheme 8 can be coupled with appropriately
substituted phenols XXX under literature conditions (D.

20 A. Evans et al, Tetrahedron Lett., 1998, 39, 2937) to
furnish the appropriate diaryl or aryl-heteroaryl ethers
XXXI, which after deprotection afford the desired amino
acid analogs IJ.

Alternatively, as shown in Scheme 10, reductive

25 amination of the secondary amine-ester XXII with an
appropriately substituted hydroxyaryl or
hydroxyheteroaryl aldehyde XXXII furnishes the
corresponding phenol-tertiary amine-ester XXXIII. The
phenol XXXIII can then undergo coupling with appropriate

30 aryl or heterocaryl boronic acids XXXIV under literature
conditions (D. A. Evans et al, Tetrahedron Lett., 1998,
39, 2937) to furnish the corresponding diaryl or
arylheteroaryl ether-amino esters XXXI. The desired
analogs IJ are then obtained after deprotection of the

35 amine-ester XXXI.

Scheme 11 illustrates the synthesis of the

carbamate~acid analogs IK. The secondary amine-ester
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ester XVI as in Schene 5. The 2,4 dinitrobenzene sul fonam de XXl is
deprotected under literature 20 conditions (T. Fukuyana et al, Tetrahedron
Lett., 1997, 38, 5831) to furnish a secondary a-anino-ester XXI1 which is
t hen subj WAWRB a reductive amination with an R3a al oREITGRO0/2$716 ol | owed
by deprotection of the ester X to furnish the desired analogs IF. 25
Schene 7 deﬁﬁm@@nabealreechadiw:‘stlgammlprﬁ.aMEechDoréfMﬁﬁéw agivd anal ogs
IG A hydrOWe‘t' sQ'fanBﬁEérPf‘Eé/JI:atLﬁ.léjW‘aﬁtll)ks' Yo rfq.nt Q:l-f fg, usual

reductive %?] on co ditions with_an propria It§e am
hydr ochl or i d’§ tﬁrﬁg"‘egé‘eoﬁga?y iﬁ‘l’ n@%taér E@GNMCPI is
functionali iettnllsh thescoas&smndimﬁwmamaedaéétdﬁs amrméion with an R3a
al dehydesVi | [ r [ X t am. ne-ester

S retq‘ﬁlg'i'i:g a a16 & %J]’%ﬁ%%%q Bgtg gég gf%% de%&yéeé:ljtl;&zjl al cohol

XXI'V. This can now un er u reac I'oNn

Il (R5( CH2) "oBHfFbRhFERbaBrtevREE SR, 3314espativelnvn Bie tspcansaay XXV
furni shes t amitlesesedr xxmim K8 rkAct¥® Qli:ﬁliﬂ?sg%cﬁg Q@@e&éﬂn@.e Schene 8

descr i bes 2 9neLal SYORRES) ol W B0Tag ﬁﬁ;g Susiauted

am no acid anal secon am ne-es
ami nati on wcpﬁ°§hd§pibﬂ*éﬁ¥m%ﬂ’e§t5ﬁ é@l@fé]él canchef seagtedinitn RS -tQﬂ oni ¢ acid
XXV unclter ARy (6pﬂ£ihélpﬁSsdl:%_tlgﬁlt\deeahﬁgeﬁ@léPsﬂ@@i"ﬂ% i%bl ar%/h

am ne-est er | e oLoni c, aci can then
under go a Su%%%8 p§8§%+ ggg%a“bat &gf gﬁs B 28R FEF S S bson, S. E.,
Transition Metal s Sche@egk |Jsl-'8y$ﬁ11’$é:955 the Iﬁnath%afurlc’mﬂqlwlaacamlqmp 47-50,

1997) with afyhrol BetkimaiedaciibbhdesgOWk! | 1168 RRGHGda¥yDRThdes) to

LT theester XXII is reacted with an aryl chloroformate XXXVIII

15 (containing a protected hydroxyl group) to form XXXIX.

The hydroxyl group is then selectively deprotected in the
presence of the ester functionality to provide XL, then
alkylated with an appropriate R®-1LG (XLI) (where LG is

halide, mesylate or tosylate, and R® is most preferably
20 CHF;-, or CH3CHz~) in the presence of base. Deprotection -
of the ester then furnishes the desired carbamate-acid
analogs IL.
The secondary amine-ester XXIIA can be
functionalized with substituted aryl or aliphatic
25 carboxylic acids XLII, under standard peptide coupling
conditions, as illustrated in Scheme 13. The amide bond-
forming reactions are conducted under standard peptide
coupling procedures known in the art. Optimally, the
reaction is conducted in a solvent such as DMF at 0°C to
30 RT using l-ethyl-3-(3-dimethylaminopropyl) carbodiimide
(EDAC or EDCI or WSC), l-hydroxybenzotriazole (HOBT) or
l1-hydroxy-7-azabenzotriazole (HOAT) and a base, for
example Hunig’s base (diisopropylethylamine), N-methyl
morpholine or triethylamine. Deprotection of the amide-
35 ester then furnishes the desired amide-acid analogs IM.
The secondary amine-ester XXIIA can also be reacted
with aliphatic or aryl isocyanates XLIII to provide the
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appropriate cross-coupling diaryl products XXIX  Deprotection of the

am ne-ester XXI X generates the desired amno acid analogs IH 15 Schene 9
descri bes a_gener al synthe5|s of diaryl and aryl- heteroa.rl?/ﬁér

et her-substlaﬂf@d %2 nino acid analogs 1J. The tertiary ani¥/E9037190r onic
acid XXVI1 which is described in Schene 8 can be coupled with

appr opri at el yCOEEBSPPRAIRY WiRATRsterex uRgeroteetiar 8f Emdineans (D. 20

A. Evans et abstd@etpabeides tisd tdesit@Burdd-a2237aniTog §LENUfﬁht§wan

appropriate di r¥ at yl - VA he
deprotection %?f ﬁ%ﬁei%esr}?ﬂ%%%tﬁgeﬁ aﬁﬁ ”\fl\kg Ct}ﬁ'?eerﬁa(t ithe y, as
shown in ScheﬁérQGmYle@Q%Q#%ﬂﬁ %R?QﬂﬂQd&ﬁtanKKVIh@esexxbﬁﬁuanzﬁnhﬁawester

XXI'1 with &n 1ap§é@p15éafﬁédtéwb&tﬁﬂ %Wiobﬂé@éygliﬁ!)hﬁlc or aryl

hydroxyheteroar [ 1_furnishe correspondi n
phenol -terti a? gfgi RESSeRcE ghéng? S38EY | IIé"aﬂ’?t@g‘i"{'—:‘rg'undergo

coupl i ng mﬁthE§ﬂ$WcHn|ﬁnnaxab &ryt or heteasub§M1ﬁnnemnureaea¢$dXXXIV under

iterature caRdibhonto (8 b A fbordkectebhdledopd ddidy, 1998, 39,
2937) to furnish t gpcorres ndi Qaq? | ar or het er pary " et her - ani no

esters XXXI. The desPfel®cY neiss tate FX3H aFﬂBdaé??eﬁ’ed'é?ﬁ?ﬁ%tlon
of the 38 anwhthesppropdédte Sxﬂieﬁmyﬂl.lchﬂ.bmideatEBVI hm@mtéiﬂmdiam‘ t he

car bamat e- aci g4 | &ondiE oHaC ) ne: e /21602
PCT/ US00/ 25710 égx%?'g%%n ne 1rhglact 63%%? ﬁ“aﬂ}ﬁr g%r?% ﬁ%{r)co or mat es XXXV

under st andar B3Fet PSR A% RGHA NN e1t58E ﬁﬁPT—y°¥ num@ QOIS n t he
presence of aabesesslednias, HadNowed byr deplhot&et o) esp Prbvigie the

Carbanate‘e5t85§reggﬁhding sulfonamide-acids IQ, as shown in Scheme

15 1e.

Replacement of the carboxylic acid functionality in
these analogs with tetrazole can be achieved as shown in
Scheme 17. An acid analog IK is coupled with an amine
(containing an appropriate tetrazole protecting group)

20 XLVII (preferably 3-amino propionitrile) under standard
peptide coupling conditions. The resulting secondary
amide XLVIII is then subjected. to a Mitsunobu reaction -
under standard conditions with trimethylsilyl azide
(TMSN3) to form the protected tetrazole XLIX.

25 Deprotection of the cyanoethyl group is achieved
preferentially in the presence of base to generate the
desired free tetrazole analog IR.

Scheme 18 describes a general synthesis of the
hydrazide-acid analogs IS. A substituted aryl carboxylic

30 acid 1 is treated with methanesulfonyl chloride in the
presence of base; the intermediate is then reacted with a
protected hydrazine-ester VA to give the corresponding
acylated hydrazine la (ref: Synthesis, 1989, 745-747).
The acylhydrazine la is coupled with an appropriately

35 substituted aryl aldehyde IV under reductive amination

conditions to give the corresponding protected hydrazide
ester 3 (ref: Can. J. Chem., 1998, 76, 1180-1187).
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5 requisite analogs IK are then obtained after deprotection of the
carbamate-ester. Alternatively, the secondary am ne-ester XXI| can be
reacted with phosgene to generate the correspondi ng carbanyl chloride
XXXVI . ThWOe@ieany| chloride internedi ate XXXVI can bePCRGSIDRETIN t h
R3a-OH 10 (XXXVII)(optimal |y substituted phenols) to afford the

cor r espondi rREREAUesvdOR € tbe| estéx & thew Suroisbes tiseHgndrakAidd- ustrates

the further édﬂandnau@bbzgglon of aryl carbamate-acid analogs | K. The
secondary am ne- I,S_react rof ormate XXXVI I |

XX | ed with an a y
15 (containing a ;ﬂbtaelr’[eg&aﬁ JFoRYP lb‘?d?J’Lﬁ))aHH}' ra”H’@“"hydroxyl
group is thearigds d& P-\ﬁeBSAOHBplmmm i49.t han prylecaldelnfdd hBI esirer

D) (nier o6 geducanl B8 the COPfeqibrtiivg S3cthol Sariialiddd . reranly
20 CHF2-, orcoa%ééﬁ i(f- 9h’§%§ésen3§lﬁfaﬁﬁé§i rt&eé‘cFPBHerB?th@ est er
then furni sde tdwerdepondﬂngabmmie%usdngaeahngard Leonkhig: isgondar y
35 car boxyl | S5 Guot (i, bl EbE] 12 TRETREbTAS ] HEC BRMke B P10
i |l ustrated J‘rﬁ's&%? §§a e itk rf&e@f‘orkfﬁﬁagﬁg’é‘?’? %r%ttar'e conduct ed
under sthdéﬁ@3pe§ﬁh 207c3Lp) i tr) fumdshutbe knovected thyelrmzidecpt i nal |y,
th t ds Q
et iyl - (FRyeR,Bn, PHEERCL e UetizRheBbed 85 gis Mnd WiRall ety "
1- hydroxybeﬁ‘fér@r PR2SPES(IRBT) or 1- hydroxy-7- azabenzotriazol e (HOAT) and a
baseh }‘pr exanpl eﬂéumlgf&réﬂﬁ&amshamsombl ehBypeaparatidh rﬁt&c fﬁt{eh :
mor phol i ne | es en

p Al HANLAT A nd L angﬁ, garfg}m;é;g aa.,r&ai nadeg i

furni shes the S SEC St ne ester
XXl | A cdf apnd BY prgcesgmplified in the following synthetlc

schemes. In Scheme 20 an appropriately substituted aryl

- aldehyde IV is treated with a suitable organometallic.

- reagent (e.g. a Grignard reagent R*MgBr) under standard
conditions to give the corresponding secondary alcohol,

20 which is then oxidized under standard conditions (e.g.

- Swern oxidation with (COCl),/DMSO/Et,N or using pyridinium

" chlorochromate) to give the corresponding ketone 5.
Reductive amination of the ketone 5 with an appropriately
substituted amino-ester 6 provides the corresponding o-

25 alkylbenzyl amino-ester 7. It will be understood that in
rRM

—'-

the amino ester 6, the moiety ’eja does not necessarily
represent two repeating units.
Acylation of amino-ester 7 with an appropriately
substituted aryl or heterocaryl chloroformate XXXV
30 followed by deprotection provides the racemic carbamate-
acid analogs IT. Reductive amination of alkylbenzyl
amino-ester 7 with aryl aldehyde VII followed by
deprotection provides the racemic amino-acid analogs IU.
Alternatively, as shown in Scheme 21, asymmetric

35 reduction (e.g. using the Corey oxazaborolidine reduction
protocol; review: E. J. Corey & C. Helal, Angew. Chem.
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with aliphatic or aryl isocyanates XLIIIl to provide the 21 = WD 01/21602
PCT/1JS00/ 25710 corresponding urea-esters. Deprotection of the urea- ester
provi des the desired urea-acid analogs IN, as showa in Schene 14.

Al ternativel9W8¥% hown in scheme 15, the carbanyl chi or ifd/ViP&MRdi ate
XXXVl described in_Schene. 5 11 can be reacted with appropri ate al i phatic or

aryl anines XBFv Fd- tFegbreddfE &7.a1086rRA19 - hrPfcthe apyl-Hkehgne o

furnish tri- srpirsﬂaéy@mﬁ BeGHY GRuickd oARALPGoRedl 0&1&&&1@ &
deprotection ter., The secondary ani ne-ester A can al so be

reacted 10 wi ?#‘Eﬁ‘bﬁ’ PRLY NG SR OFRE o LB I EEPRERAN LR dar d
literature coadhemehs (Ttatmenty afn thiee chiesdnakcalioh 8 bastth sucideasin

pyridine, gi taeﬁlesaﬁow éﬁqre%@t%af Gras aa S0 FRbMAIL of. éowed by
depr ot ection, to t r*’esggg S ?E f onam de- acl ds 1 as. shown
in Scheme 15 ’ ot gP Y e tionality in these
ana: ogs with terrespd:ﬁdh@gl dl&mhlami(elé awlshoxﬂméﬂte&m&dxemﬁmw dI
analog IKis g ont [ razol e
pr ot egtl ng gr oua‘ghgg g&%éipir%ﬁ%hﬁﬁ 3- g‘%gngglé%p?%%l?rll L’%t &
standard pepEPdehe opine P (ﬂttalnéﬁ'é'd ?‘ﬁé@EéQﬁt‘Fﬁ@@%oﬁﬂ&y ani de

XLVI '] i s10 heRyarbgesaeibn toxr PHbYTHRADO)!. €aTreaBmelO ASE tsﬁéartsiﬁ:shl

condtLons o Whsh! TE S Mars! Sl TUEMEL ool o4 A o
preferentiall areammam\&)emvmde@awet aegenéam'eammo mn dd f-r ee
tetrazol e anaheglAfiowCde Hinikd-Later ﬁ@switﬁeaﬁrai‘yﬁkm hee%es:da‘rﬂhe
hydrazi de- aC|dhfgg£gg§mAé% ﬁ§i§”¥§f1%%% r&eprgtectgbn provides the
15 chiral carbamate-acid analogs ITa (which may be either
enantiomer depending upon the stereochemistry of 8).
Reductive amination of alkyl amino-ester 10 with aryl
aldehydes VII followed by deprotection provides the
chiral amino-acid analogs IUa (which may be either .
20 enantiomer depending upon the stereochemistry of 8).
An alternative to  Scheme 21 is shown in Scheme 22.
An appropriately protected oxyaryl ketone 11 undergoes
asymmetric reduction to give the chiral alcohol 12. This
is converted to the chiral amine 13 via the identical
25 sequence as in Scheme 21 (via the chiral azide).
Treatment of the chiral amine 13 with an ester XVIA (LG =
halogen or mesylate) gives the corresponding secondary
amino-ester 14. Acylation of 14 with an aryl or
heteroaryl chloroformate XXXV provides the corresponding
30 carbamate-ester. Selective deprotection furnishes the
free phenol carbamate-ester 15. Alkylation of the phenol
15 with a halide or mesylate VIII followed by
deprotection provides the carbamate-acid analogs ITa. An
analogous sequence (involving reductive amination of the
35 secondary amino-ester 14 with an aryl or heteroaryl
aldehyde VII, then selective deprotection, alkylation
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30 acid 1.is treated with nethanesul fonyl chloride in the presence of base;
the internediate is then reacted with a protected hydrazine-ester VAto
gi ve the corresponding acylated hydrazine la (ref: Synthesis, 1989,
745-747) . WOiHR1602y| hydrazine la is coupled with an appr BITWEReRS1B5
substituted aryl al dehyde |V under reductive amnation conditions to give
t he correspdidnhyIgionrdt adfinafl adenrotegtion) 3ptoeidearhe hmiGeem , 1998,
76, 1180- 11&%&id a3al¥§s01G21602 PCT/ 11S00/ 25710 = Deprotection of the ester
3 then furnishes E}l?:e Xgr?zide- acj d alogs IS, An gl ternative synthetic
approach to hydrazZi d&**acPgds3PRrFFEIY hal eifbgr the arSH @dehyde 1V
can 5 be T ehansdomert 4f TDarespifadimay hecsynthesitsed simrsitvethegondi t i ons
(e. g NaBB4) andhbkg, ake i 4 ] : ing brom de 4
usi ng standard _condi ?gﬁam§e§%®§ﬁ%&%&§gégppﬁIC}%&QE%%&%?I mde 4 is then
reacted w CHPHe®MPUPEST ne-ester 1a (ref: Tetrahedron Lett., 10 1993, 34,
207-210) to furni #hfbaethr syrthetid abguende- issshowh, iniScHenes 23hen

deprot ect edrh glkgeibeely URHHRe 37 s208halisdd willl® ol LhaLeN!
approaches to the preparation of" the a-alkyl'benzyl ‘am no acrd and

car bamat e- a@?&“%ngg chioride £,39 givpcthecrprresranding Haingl L6wi ng

synt het 10 sehdohsis| théshereatdl dn sppaopithtot Yappsgrilatead aryl al dehyde

|V Is treal edpgtt Puged Ui AP £ YHINATEL AL Che "SAURIHCd Sed1ndy G gnar d
t R0 TSt ands dit Bnd
SRl AT ol R e b
(e.g. SverA98%i da8i oP654868) CECHLYEDNE &t Nk bhevizy] pyrind-ester

chi orochromage) 0,8l Ve NSe GRISA8"dL P L8105 r heteroaryl

15 chloroformate XXXV followed by deprotection provides the

carbamate-acid analogs Iv. Reductive amination of alkyl
amino-ester 18 with an aryl or heteroaryl aldehyde VII
followed by deprotection provides the amino-acid analogs
Iw. .

20 Scheme 24 shows the preparation of the required
intermediate 2-aryl-5-methyl-oxazol-4-yl methyl chloride
21 (following the general procedure described in Malamas,
M. 8., et al, J. Med. Chem., 1996, 39, 237-245). A
substituted aryl aldehyde 19 is condensed with butane-

25 2,3-dione mono-oxime under acidic conditions to give the
corresponding oxazole N-oxide 20. Deoxygenation of the
oxazole N-oxide 20 with concomitant chlorination
furnishes the desired chloromethyl aryl-oxazoles 21.
Hydrolysis of chloromethyl oxazole 21 under basic

30 conditions furnishes the corresponding oxazole-methanol
22. Oxidation of alcohol 22 to the corresponding
aldehyde is followed by conversion to the corresponding
dibromoalkene 23 (e.g. Ph,P/CBr,}). The dibromide 23 is
converted to the corresponding alkynyl-lithium species

35 (using an organolithium reagent such as n-Buli), which
can be reacted in situ with an appropriate electrophile
such as formaldehyde to give the corresponding acetylenic
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Reductive am nation of the ketone 5 with an appropriately substituted

am no-ester 6 provides the corresponding a 25 al kyl benzyl am no-ester 7. It
will be understood that in (RRL11 the amno ester:6, the noiety | .n does
not necessa¥PPY21P%present two repeating units. Acylation ]%ﬁméﬁ?f”ﬁﬂl%ster 7
with an appropriately substituted aryl or heteroaryl chloroformte XXXV 30

foll oned by depreletti Behi o\RFEY t Be FVacefEcatar bipb¥ahedrony Igidi-ogs | T.
Reducti ve am pav2pn3vé9 al day |dmnrzkhedkairiokeske; Synthh conturn) dssele VI |
fol |l oned by pr 14 I O\ t cenlc L. NQ- aci I U.

Al ternativel y,ggésféﬁzm}lgﬁ)o'&#gqﬁ%s?}F’L%gé;'msrgbr F@%???u‘&%{%ﬁog. usi ng
t he Corey oxathéocotrrespendionatesylater @toant; altkylaved EBvith atorey & C.

Hel'al, Angew aﬁg&ﬁa@é o112 802 BCHER20400 1 sfidnding - 1095,

37, 1986-2012. e ar etone 5 provi des, eac t he desired

enanti oneri c SFeraeselective HRANGTion Yeofe BaFinddagy i sakai¥esinted in
the schemne).pfoehde®ntheofE+ r @ mdkealytohnhl8gwi t1h. azide in 5 a

M t sunobu-1i ke reactyj rgf : . : Chem 1993,
58, 5886-5888) gi ve?bpﬁ‘é'é %%r‘?é’%%‘?r?f%%%&?%?%&hmf? h‘g. S od

st er eocheni st APinerenzeazolh Bnadogecdfol(gengral avefie iSatheY -0ofkert ed
to the anlthe 8lpyJstMedarcCheneddo9i8on 41pt ROUS-8021) . 1AM yahgzsitatelyor

Ccont ai ni ng ARUEPEFORFT, & CHamiAgeRraaD) 2By 8 HEeab el B0 o, 3
am no-ester 1the presensee ©f dfasgnit@ofvrnéshithei corresponding het eroaryl
chl or of or mat e, t Ol bRk dn61¢CRMQt €@keaBmBAEVEE OSh i & HEDICHIT Qlith
Carbanate-aCIQnaggpg Sri;EE(éﬁTé¥ln§%¥n8eaSE5@e?e.g, PCl,) provides the
15 key intermediate chlorobenzoxazole 28, which is reacted
with the secondary amino-ester VI to furnish, after
deprotection, the amino benzoxazole-acid analcogs IZ. .
The thiazole analogs IZa were synthesized according
to the general synthetic route outlined in Scheme 26
20 (ref. Collins, J. L., et al., J. Med. Chem. 1998, 41,
5037). The secondary amino-ester XXIII is reacted with
an aryl or heteroaryl chloroformate XXXV in the presence
of an appropriate base (e.g. pyridine or triethylamine)
to furnish the corresponding hydroxyaryl carbamate-ester
25 29. The hydroxyaryl ester 29 is then reacted with an

appropriately substituted a-bromo vinyl ketone 29a (for S,
= CH,;, e.g. Weyerstahl, P., et. al., Flavour Fragr. J.,

1998, 13, 177 or Sokolov, N. A., et al., Zh. Org. Khim.,
1980, 16, 281-283) in the presence of an appropriate base

30 (e.g. K,C0,) to give the corresponding Michael reaction
adduct, the oa-bromoketone carbamate-ester 30. The «-
bromoketone 30 is then subjected to a condensation
reaction with an appropriately substituted aryl amide 31
(A = O0) or aryl thiocamide 31 (A = S) to furnish either

35 the corresponding oxazole (from the amide) or the

thiazole (from the thioamide) {ref: Malamas, M. S., et
al, J. Med. Chem., 1996, 39, 237-245). Finally,
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enanti omer dependi ng upon the stereochem stry of 8). Reductive am nation
of alkyl amino-ester 10 with aryl aldehydes VIl followed by deprotection
provides the. chiral am no-acid analogs |IUa (which may be either . 20
enant i omeWOZ#0i ng upon the stereochenmi stry of 8). An POTGES0H287I0/e t O
Schene 21 is shown in Scheme 22. An appropriately protected oxyaryl ketone
11 under goesiepgoperttioncof eestod o 81 o:hginvprbhﬁdedaitmé fliddutkd This is

conver t ed { Quld16Naha! IhESId batliridlS LATH! AEflogp SpguSnce as in Schems

21 (via the chiral a2| ﬁe Tr eat amine 13 with an ester
XVIA (LG = hal ogéit 4ildebp apeyegiatad thatcdny Ebﬁoﬁ@lh‘gw%uondary
ani no- est er sbheméeyhhérentlmé dafrivinidtexacay hnalogd eds Gfagaredd,or of or mat e

XXXV proygi d I rb S ctlve depr.ot ecti on
Flrni Shes. tRae FrEaEpEaBpy gl LA BRI G HR 3F B SERESBhenol 15
with a hali & aﬁpﬁéswat ehey| thqmﬁoawe&ebyeaarem@tv@m &n ;?rldﬁhd'és t he

car banat e- adind aaRaliogeivd camidint ivinlregeusofic (ae e ddnu Wongitaductive

am nation of, m no-ester 14 with an aryl or heteroaryl
al dehyde Vi r nﬁ:?%m%%% %}Qﬂ{é/ protection, alkylation 24 WD 01/21602

PCT/ US00/ 25710 V\ASFHEWEI g7 aﬁqsgrxbemla a@peéaécsmh})e@mwﬁ@q he ami no
acid-anabogsachie. zbtand|izde a:pmfa%l-ahsgtimée&lé raIl*a% -3§r (S)-

t t hesi zed S 22,
dependi ng. ulBFeFRESERY Ll S BrEmiaRcin '&@éﬁ@e@% Sysdachivea i n
synt heti ¢ séndsataonsusingupracedtiresekrgwn i cthw Psitienatadeal(degyde |V is

condensed wabdearMagidoet el err.hyoitgac rhemi dE9ds | s i B@4ihewdehr aapondi ng
i m ne 16,

a-amino acid ester hydrochloride V. The resulting

15 secondary amino-ester 33 is then reacted with an aryl or
heteroaryl chloroformate XXXV in the presence of an .
appropriate base (e.g. pyridine or triethylamine) to
furnish the corresponding halo-aryl carbamate-ester 34.
Aryl halide 34 is then reacted with an appropriate aryl-

20 or heteroaryl-substituted acetylene 35 (the preferréd-
acetylene being 5-phenyl-2-methyl-oxazol-4-yl-
methylacetylene) in the presence of an appropriate
palladium catalyst (e.g. (Ph,P),PdCl,) and a copper (I)
salt (e.g. Cul) in a Sonogashira coupling reaction (ref:

. 25 Organocopper Reagents, a Practical Approach, R. J. K.
Taylor, Ed., Chapter 10, pp 217-236, Campbell, I. B.,
Oxford University Press, 1994) to furnish the key
intermediate, arylacetylene carbamate ester 36.

The arylacetylene ester 36 is deprotected to -

30 provide the corresponding arylacetylene acid analogs IZb.
The acetylene moiety of 36 can be reduced by standard
methods (e.g. hydrogenation, ref: M. BHudlicky,
Reductions in Organic Chemistry, 2™ Edition, ACS, 1996,
Chapter 1) to furnish the corresponding fully saturated

35 alkyl aryl carbamate ester, which is then deprotected to

give the alkyl aryl carbamate acid analogs IZc.
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10 which is then treated in situ with an appropriately substituted allylic
halide 17 in the presence of indium netal (reference: Loh, T.- P et al.,
Tetrahedron Lett 1997, 38, 865-868) to give the a-allyl_ benz

ami no- est erVO9E2160y | ation of amine 18 with an aryl’ or hetBSTH&P 571%

chl orof ormat e XXXV fol | oned b% ‘{FFrOt ectlon provbdes the. carbamate-acid
anal ogs |v. Reducti YESHRPR&ISCSH tiop pf the; aretylene resheh3f or

het eroaryl aI by hgtienddrd vetHoalsed ehy. de.nndlartsocamlysiudﬁsréﬁle am no-aci d

anal ogs r eqi red

I nt er?redl ate %Peégfggf A%é%\cll}%gzgﬁ % @PQE@%EQF Réﬁ){\&c g 21 J(ef ol owi ng the

gener al proceﬂb?%lﬂé%crﬁ:‘bead ql??-ﬂ?&lraﬁaspp M7SX35et°’af°r® Undistersdifain , 1996,

39, 237-24%).pless|bE996 Uteth dey lachlidebrdeolPrbeide NElse sk dbridil tngne 25
n

2, 3-di one non X Ci n ns to glLye, correspo

oxazol e N oxi gegz%){f?%éxyg@aﬁ%g%a tgh% g %azo CIN-’bé r}:ce}'«‘-f'zrﬁo W th

concomi tant cAepreregtesd to Jfunnsisds thieeZdatkenyl caryt craxthamate Acidkazol es
21.  Hydrol yshgaDbgs ht2d ogdnutle czx.sqzol Ql@érﬂaéﬂrebﬁSHEhfé) SeiEirideONS

furni shes the corres ond| oxazol tha 2 i dat i n of al cohol 22
to. the correSpd ng %%?Tyde% s B&gaaﬁy %‘5"3% ’srf%nt % the
corr espontf} ngdeﬁr@tmmrkmﬁe mt@deg:LCPBSP#CBBﬂ) to Tthee didetyiedd 23 i s

converted to §8gqCOfsEERIKE saclel%%lﬂlebwwnkéae&f&n%& (d ng an
organollthlumrea nt such as n-B Frh @g ere ted.n situ with
PdBRUES

an appropr i at 88} TROIPRIEY stl?cﬁ’rg igg, AR ARG r espondi ng
acetylenic - 28d.WD 01/21602 PCT/ US00/ 25710 al cohol (ref Corey, E J.

iggé Tetrahedron Lefhe odP¥lepiidithg Fraid93%BAG ALy cdebamytl - CO”““”-
’ 15 acids IZe can be synthesized according to the general
route in Scheme 29. An aryl- or heteroaryl-acetylene 35
(the preferred moiety again being S-phenyl-2-methyl-
oxazol-4-yl-methylacetylene) is halogenated under
standard conditions (ref: Boden, C. D. J. et al., J.

20 Chem. Soc. Perkin Trans. I, 1996, 2417; or Lu, W. et.
al., Tetrahedron Lett. 1998, 39, 9521) to give the
corresponding halo-acetylene, which is then converted to
the corresponding trans-alkenyl stannane 37 (ref: Boden,
C. D. J., J. Chem. Soc., Perkin Trans. I, 1996, 2417).

25 This aryl- or heteroaryl-substituted trans-alkenyl
stannane 37 is then coupled with the'halo-aryl carbamate

ester 34 under standard Stille coupling conditions (ref:
Farina, V. et. al., "The Stille Reaction", Organic

Reactions, 1997, 50, 1) to furnish the corresponding
30 trans-alkenyl aryl carbamate ester 38. This carbamate-
ester is then deprotected under standard conditions to
give the desired trans-alkenyl aryl carbamate acid
analogs IZe.
The corresponding cyclopropyl analogs IZf and IZg
35 are synthesized according to Scheme 30. For the cis- or
(Z-) cyclopropyl analogs, stereoselective reduction (H,/
Lindlar's catalyst) of the alkynyl moiety of intermediate
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26, 1887-1896). This al cohol can then be converted to the corresponding
nesyl ate 24 and al kyl ated wwth an 5 appropriate phenol 25 to provide

anal ogs Ix. Further stereoselective reduction (e.g. Ha/Lindlar's catalyst)
provi des whouB60Dr Z- al kenyl anal ogs |Y. Schene 25 des®€THEW/237@ener al
synthesis of the am no-benzoxazole analogs |Z (general ref: Sato, Y., et
10 al, J. Madknyheestandy ks f3018n300as . IZM afimldiowedt by substit ut ed

T e g e et e o e,
urnis S pt gpbepz is thi
ort il

27 with an abproprl ‘orinating’ aen provi des the 15 key
i nt er mredi at dephbvecthinr uwmdldes?28hewhisheyclomapydd cambaataeasedondary
am no- es§ er E%lggﬁfﬁfu srbozaftthgr trgﬁgngxt,@fgﬂ,ﬁ;by]; h@addgRorPenzoxazol e-acid

anal ogs | Z. iazol e anal ogs I.Za wete syntajg‘ si zed according to the
general synPRaLPONs F¥CIRRIOPRIGL FH“SEﬁe SeefoleEy PEns, J. L., et

al ., J. Medinteemedias, 381 Follohdd) by TRepraatosmrtdary paovidessthe XXIIT Qs
r eact ed W|t t e h f %ﬁ%ﬁ% in the presence of
an appropri afe %ag}égi(%%oﬂiﬁ g?%)eﬁggfj %‘?{cgt%)[/ a n'e; é'to furnish the

correspondi ng hydroxyaryl carbarrate-’e'st'er 25 29. The hydroxyaryl ester 29
is then reacted with an appropriately substituted a-brono vinyl ketone 29a
(for S, = CH3, e.g. Wyerstahl, P., et. al., Flavour Fragr. J., 1998, 13,
177 or Sokolov, N. A, et al., Zh. Og. Khim, 1980, 16, 281-283) in the
presence of an appropriate base 30 (e.g. K2CO3) to give the corresponding
M chael reaction adduct, the a-bronoketone carbamate-ester 30. The a-
bronoket one 30 is then subjected to a condensation reaction with an :
appropriately substituted aryl amde 31 (A =0) or aryl thioamde 31 (A =
S) to furnish either
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35 the correspondi ng oxazole (fromthe am de) or the thiazole (fromthe
thioamde) (ref: Malamas, M S., et al, J. Med. Chem, 1996, 39, 237-245).
Finally, - 26 \O 01/ 21602 PCT/ U500/ 25710 deprotection of esters 31 then
provi des t NEOOYBYPZ t uted oxazol e and thiazol e carbamate RGEFENUNZIBYs | za.
It will be appreciated that in-the following schenmes where the

carbamat e-aci d anal ogs are prepared, 5 the corresponding am no acid anal ogs

may al so be prepared by r Iac t he' ch ofornate reactlon with an

al dehyde in a reductl ve a on reactl ;}G
internediate a scr es| eral 9278 the 10
acids 1Zb andR wy.gle 32 (preferably iodide
or bromde) is sub‘j ect edllto reductl ve a{n natl on using proceaures known in

the literature (Ie.g. MMsdsdbulvegitionet ajy J. O g. Chdeductive@dmimation3849) with
an a-amno acid ester hydrochloride V. The resulting 15 secondary

am no-ester 33 is then reacted with an aryl or heteroaryl chloroformte
XXXV in the presence of an. appropriate base (e.g. pyridine or
triethylamne) to fznl sh res hal o-aryl carbanat e-ester 34.
Aryl halide 34 is t ; W|tha %rlate aryl %P(ﬁ"“

het er oar yl - subs{ i/t\ut ¢ gt Wgne 35 (th Dreferred acet Bel ng

5- phenyl - 2- mretR , Amyl - et hyl acet Iene) in the presence 3T an
appropriate pallasdi um catal yst (e"é"“"@l‘h minaieniC12) and a copper (1) salt
(e.g. CQul) in a Sonog¥ishira couplnmg,ﬁméﬂ\qrgl;&f 25 Organocopper
Reagents, a Practical Approach, R J exdép ﬁgl, Chapter 10, pp
217-236, Canpbell, 1. B., Oxford Uni ver3|ty Pre S, 1994) to furnish the
key

COzH

ﬁﬁiﬂﬁ

Scheme 1

In this and the following Reaction Schemes:

R R%*

ghtats
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internedi ate, arylacetyl ene carbamate ester 36. The aryl acetyl ene ester 36
is deprotected to 30 provide the correspondi ng aryl acetyl ene aci d anal ogs

| Zzb. The acetylene noiety of 36 can be reduced by standard nethods (e.qg.
hydr ogenawodomiseef: M Hudl i cky, Reductions in O gani cPCHERIZSTY 2°d
Edition, ACS, 1996, Chapter 1) to furnish the corresponding fully
saturated 35 al kyl aryl carbamate ester, which is then deprotected to give

the al kyl afytefRd Ve foranied 18N 2bLUBré 5&:1:-?971\1 %21602 PCT/ US00/ 25710

Stereoselectlve reducti on of the acetylene ester by standard net hods

(e.g. Lindlar's catalyst; ref: Pr of Alkenes, A Practi cal
Approach, J. J. WIlians, Ed. é&ﬁgﬁé@&] pp 117- 136@00\f®rd University 5

Press, 1996) can . nleved tTrTnTRNTErTﬁE—torreSﬂQs éy:s al kenyl aryl
car banat e- ester, [ is then deprotected to fur 3al kenyl ~aryl
carbamate acid analogs |1Zd (Schene 28). Alternatlvely, this sequence can
be reversed, i.e. tlhe initial step being the 10 deprotamgfion of acetylenic
ester 36 to the acetylenic acid, followed by stereosel ective reduction of
the acetylene noiety to provide the Z-al kene-acid analogs 12Zd. The
correspondi ng trans-al kenyl aryl carbamate 15 acids |Ze can be synthesized
according to the general _gpoute in Schene 29. An aryl- or

het er oaryl - acetyl ene 35 Jﬁzzggfﬂeferred noi ety agai n bei ng

5- phenyl - 2- met hyl - oxazol }j 4- nethylacetylene) is halogenated under
standard conditions (read”

miC. D. J. et al 20 Chem Soc. Perkin

Trans. |, 1996, 2417; or Lu, W et. al., Tetr h@tt 1998, 39, 9521)
to give the L

i R5@

Base
v
SCHEME 1A
5
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correspondi ng hal o-acetyl ene, which is then converted to the correspondi ng
trans-al kenyl stannane 37 (ref: Boden, C D. J., J. Chem Soc., Perkin
Trans. 1, 1@8(3“ fﬁ% 25 This aryl- or heteroaryl substi tut ed

trans- aI ken % nane 37 is then coupl ed with the hal o- iU ¥4 Hamt e
ester 34 under standard Stl I'le coupl i ng condl tions (ref: Farina, V. et.

al., "The Stille Reagd on" 1997, R%0, 1) meofwirni sh the
correspondl ng 30 tra aryI car ama e ester car banat e-
ester is then d e/'lﬁm @ standard cofid |t| @ve MPhe desired
trans-al kenyl Ry ‘éarB me acid anal ogs IZe pondi ng

cycl opropyl anal og% | Zf \gand 1Zg 35 are synthesi zeH adE:ordl ng to Schene 30.
For the cis- or (Z-) cycl opropyl ang-egs—steresselective—eduction (H, /
Lindlar's catal yst) ofsat he al kynyl nbiety of internediate 28| WO 01/21602
PCT/ US00/ 25710 ~ al RhR™ @©Hl4-CHO (as {or anal ogs | 488 foll ow=d by

cycl opropanati on under syyandard cond tions ( ég}y g J. Og. Chem
1995, 60, 5236- 524ﬁ%ﬂa ‘F?Ga{l%y eprotectio ﬁ {"ne Ci s-cycl opropyl
carbamate-acid 5 a 8 or the trangcc |c anal pgs | F,

anal ogous cycl opr opa&@1t8d) of the E— Al k b | nt er npdi ate 38

fol |l owed by deprotectron provi dg&% the tra §-cyc| opropyl carpanmate-acid
anal ogs. 1 Zg. - 29(R*@n(ib/2pR3G@uPCTI UB00/ 25710 I 2 HO 2 J- -|R CHO
Cl H H2N4c0o2PG | ~&uchG8 ikl arylon 0J~ JLV. R 0 m 1

heteroaryl)
Scheme 2
2 co,PG
r\]\/\' u-ﬁ T Ry, LG R2 (\)!ecozPG
Rsﬁoj\ 20 X —6
Vi
=13
2) Deprotect Rz (k)%cozﬂ {G = leaving group,
—_— _6 eg halide, tosylate, etc
R5f‘}

Scheme 3
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X X I'l Mtsunobu reaction IV Reductive Amnation \ N R2 co2PG 1) R3a-CHO
jI -On VIl 2) Deprotect R5 xJ m Reductive Amnation x VI R3a = any of the
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| Zd 36 Schene 28 R3a 0 R5 H 1) Halogenation R5 H Snsu R Co2PG 2)

St ereosel ective sn ~~ Hydrostannylation 11 x with Bu38nH x H Hal X m (34)
(Hal = Brw@@12160235 37 Stills Coupling R3a 0 R3a R2 O=PCHEOEZSTMpr ot ect | on
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b Reduction 2) Cyclopropanation Rb R2 _( CO2PG 3) Deprotection R CO2H RS T.
1nRoVHHNn "~ \1J/In X \lIn x 36 'Zr R3a R33a RZ =( cozPG - N-O Il n 1)

Cyclopropanatlon RSJnl ~~ "0 Rx 2) Deprotection x m_mx x 38 1Zg
Scherme 30 5V88V24#§3 01121602 PCT/ USOQ 25710 Unl ess ot herw%%”???&’?%ﬂ?ed t he
term"lower alkyl", "alkyl" or "al k" as enployed herein alone or as part

of another group i ncPBdRES pREReRTIss GHidigatesy atBRedSrBhALAWET dr ocar bons,
containing 1 tadkyd"carhbrgl” Sopreieknhly emdloyka ﬁétb@ﬂsalﬂﬁéeo§r£§erab|y 1

or i trogen ; RaER CoRHSEAEE GEBM] LROELJRY path) S88asnt"Ep Bradthd YO0,
butyl, t-butycchaipsbydrgrarbensy|contadring s"oﬁ@x?p cnéppys, 4,4 10

di net hyl peﬂtyb:ce%wbn.yh%é 101 st Herote tp&@mékablyeozy{-_o gindecyl ,
dodecyl, the var ous ran ;11 cha| i sonmers thereof, ,and.t he, Ilte as well

as such groupsaH ﬁgﬁﬂdf‘ﬂg %oﬁ-m% s e A0 g‘ﬁé’hc‘gglﬁﬁ?ﬁ Yipe le F,

Br, d or | oenCP3ygehkoxynibrggen airy|tthe/ noamall( ghglip, such as :
methyl, ethyl, propyl, isopropyl, butyl, t-butyl,
isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-

10 dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl,
decyl, undecyl, dodecyl, the various branched chain
isomers thereof, and the like as well as such groups
including 1 to 4 substituents such as halo, for example
F, Br, Cl or I or CF3, alkoxy, aryl, aryloxy, aryl(aryl)

15 or diaryl, arylalkyl, arylalkyloxy, alkenyl, cycloalkyl,
cycloalkylalkyl,  cycloalkylalkyloxy, amino, hydroxy,
hydroxyalkyl, acyl, heteroaryl, heterocaryloxy,
cycloheteroalkyl, arylhetercaryl, arylalkoxycarbonyl,
heteroarylalkyl, heteroarylalkoxy, aryloxyalkyl,

20 aryloxyaryl, alkylamido, alkanoylamino,
arylcarbonylamino, nitro, cyano, thiol, haloalkyl,
trihaloalkyl and/or alkylthioc and/or any of the R®
groups.

Unless otherwise indicated, the term "cycloalkyl”

25 as employed herein alone or as part of another group
includes saturated or partially unsaturated (containing 1
or 2 double bonds) cyclic hydrocarbon groups containing 1
to 3 rings, including monocyclicalkyl, bicyclicalkyl and
tricyclicalkyl, containing a total of 3 to 20 carbons

30 forming the rings, preferably 3 to 10 carbons, forming
the ring and which may be fused to 1 or 2 aromatic rings
as described for aryl, which include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclodecyl and cyclododecyl, cyclohexenyl,

35
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15 or diaryl, arylalkyl, arylal kyl oxy, al kenyl, cycl oal kyl,

cycl oal kyl al kyl , cycl oal kyl al kyl oxy, am no, hydroxy, hydroxyal kyl, acyl,
het eroaryl, heteroaryl oxy, cycloheteroal kyl, aryl heteroar

aryl al koXy@Aareesy/| | heteroaryl al kyl, heteroarylalkoxy,P€P¥F%%§Ekal, 20
aryl oxyaryl, al kyl am do, al kanoyl am no, aryl carbonylam no, nitro, cyano,
thiol, hal og tri hal Qal kyl and/ or alkylthlo and/ or any of the R3

groups. Unl ¢ “thermﬁsej i cat ed,\yhe ter N cycl oal kyl" 25 -as enpl oyed
her ei n al ond part \ noth oup -s S ated or partially

unsat ur at ed bn- Ilt roecar bon groups
containing 1 to 3 rings, i Iudlng nocycllcalkyl bi cycli cal kyl and
tricyclical kyl, containing a total of 3 to 20 carbons 30 form ng the rings,

preferably 3 to 10 carbons, formn the, r and whi.ch be f dtol
B o ar ot BV PR EGR Gt BBy B OBE YA EH R YL B  opy |

cycl obutyl, toyélspbﬂt@tuennaﬂsmhbxyb halogeameEIKyl, alkbagetyl, cyclodecyl

and cycl do cy, e kg@l/USOO/ZS?lO Q any
of Mthh9 H8§¥gﬁ% %%Qgpt § §FFy sugst|¥¥? gﬁgé%q%& fo 4_substituents
such as haIBQ Mla%} qaex}amsnﬁyd?ﬁay,a%w%n aryleagbenylanineyy|

cycl oal kyl , amﬁhkylmﬂtfby d#dn@noyhaannandban axkgmthmmryhdabboayyaofno

amno, nitr C kyl t hi o and/ or any of the substltuents
for al kyl. #ﬂe @?ﬁ?*éﬁ%ﬂg QF#@%S enpl oyed herein alone _10 or as part

of anot her gr oup r@%r@%“@ﬁ@ﬂpélﬁ?ﬂﬂf #pdployed herein alone

10 or as part of another group refers to cyclic hydrocarbons
containing 3 to 12 carbons, preferably 5 to 10 carbons
and 1 or 2 double bonds. Exemplary cycloalkenyl groups
include cyclopentenyl, cyclohexenyl, cycloheptenyl,
cyclooctenyl, cyclohexadienyl, and cycloheptadienyl,

15 which may be optionally substituted as defined for
cycloalkyl.

The term “cycloalkylene” as employed herein refers
to a “cycloalkyl” group which includes free bonds and:
thus is a linking group such as

AvARE &>
20 ! k\/J and the like, and may optionally be

substituted as defined above for “cycloalkyl”.

The term "alkanoyl" as used herein alone or as
part of another group refers to alkyl linked to a
carbonyl group. '

25 Unless otherwise indicated, the term "lower
alkenYl" or "alkenyl"™ as used herein by itself or as part
of another group refers to straight or branched chain
radicals of 2 to 20 carbons, preferably 2 to 12 carbons,
and more preferably 1 to 8 carbons in the normal chain,

30 which include one to six double bonds in the normal
chain, and may optionally include an oxygen or nitrogen
in the normal chain, such as vinyl, 2-propenyl, 3-
butenyl, 2-butenyl, 4-pentenyl, 3-pentenyl, 2-hexenyl, 3-
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containing 3 to 12 carbons, preferably 5 to 10 carbons and 1 or 2 double
bonds. Exenplary cycl oal kenyl groups include cyclopentenyl, cyclohexenyl,
cycl oheptenyl, cycl ooctenyl, cycl ohexadi enyl, and cycl oheptadi enyl, 15
whi ch may B OBH%ﬁﬁéhally substituted as defined for cycl oGEYS002H0t er m
"cycl oal kyl ene"” as enployed herein refers to a "cycloal kyl" group which

i ncl udes freehgsgayland-hentenyl, a3themtienylgr dapeptienyds Bract@ybnd t he

like, and nay 3epbhefgh|yabeecenPs) i § LR anydef hﬂ%@déégﬁgﬂoﬁ,éﬂ’f—' oal kyl ™.
The term "al k no a" astusgd fere|% k? e .or %§ %ﬁnt om not her” group
refers to al kyl ¥|9E88 F4oRY e Y H?T aﬁ&ﬁb. 58 BRLEBSMBYHR® Wi se i ndi cat ed,
the term"| oweptignrahyl substitikehwitad mseddbabe?:mthfnt_ésailxém@ggygst garzg
oo 8 ISP mal oSl st Mt S AP RIS e Dy
the normal ch&F¥s 3BERARLRY T ncPYRAP D v o 28 R0d o B HEOR BN OBEF @ Q3R Inor mal
chain, and magyopoheberoglkyl) lnilﬁcarbygmygml,oalkylﬁggdﬂ, in te Efenolrmal
ooy SREAEKLpoRYPRRERGY ni i DUV, cRo R St 8Ty
2- hept enyl , 3§‘H¥pf’§nﬂ‘? ubshiEignts Fozcpdkyll set- avhchgtrein. decenyl _
3-undeceny0, 4-dodecenyéss %ﬂ:éﬂvihéeetihad@ﬁﬂsggf??é,eﬁtéﬁﬂ '!nﬁueﬁ ke, 5aﬂg| \gg'eﬁh
el oa ot ol B REECOL PRI o L3l SRR BT Epal T sl
am no, hydrox§f aBpERenrg¥oup refers to straight or branched chain
radicals of 2 to 20 carbons, preferably 2 to 12 carbons
and more preferably 2 to 8 carbons in the normal chain,
15 which include one triple bond in the normal chain, and
may optionally include an oxygen or nitrogen in the
normal chain, such as 2-propynyl, 3-butynyl, 2-butynyl,
4-pentynyl, 3-pentynyl, 2-hexynyl, 3-hexynyl, 2-heptynyl,
3-heptynyl, 4-heptynyl, 3-octynyl, 3-nonynyl, 4-
20 decynyl, 3-undecynyl, 4-dodecynyl and the like, and which
may be optionally substituted with 1 to 4 substituents,
namely, halogen, haloalkyl, alkyl, alkoxy, alkenyl,
alkynyl, aryl, arylalkyl, cycloalkyl, amino, heteroaryl,
cycloheteroalkyl, hydroxy, alkanoylamino, alkylamido,
25 arylcarbonylamino, nitro, cyano, thiol, and/or alkylthio,
and/or any of the substituents for alkyl set out herein.
The terms "arylalkenyl" and "arylalkynyl"” as used
alone or as part of another group refer to alkenyl and
alkynyl groups as described above having an aryl
30 substituent. .
Where alkyl groups as defined above have single
bonds for attachment to other groups at two different
carbon atoms, they are termed "alkylene" groups and may
optionally be substituted as defined above for "alkyl".
35 Where alkenyl groups as defined above and .alkynyl
groups as defined above, respectively, have single bonds
for attachment at two different carbon atoms, they are
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cycl ohet eroal kyl, al kanoyl am no, al kyl am do, aryl carbonyl am no, nitro,
cyano, thiol, alkylthio and/or any of the substituents for al kyI set out
herein. 10 Unless otherw se indicated, the term"lower alk

"al kynyl 'weglused herein by itself or as part of anot hB?T’Sg‘B‘GB"Pef ers to
straight or branched chain radicals of 2 to 20 carbons, preferably 2 to 12
car bons antiermede TaBlanydleng groups” canddhesl kynwlieaengroupsthai n, 15 which

i ncl ude one friple; Myﬂ 'arﬁdt Bsyneﬁe%n&m 'be asruistmﬁteatagnally i ncl ude an
oxygen or nltrogen I.n rTE 'a s t]( 2, propynyl 3- butynyl,

2- but ynyl , %-b‘é?ﬁﬁmve :«fc’ﬁenf‘l W‘Y ?1‘%‘3( nylexynyl, ~ 2-heptynyl ,

3- heptynyl - 4- hept {GHel x, 3€Qibﬂyny(CH23nn9ny|(19H2)y4lmlﬁé%n?}kﬂmecynyl

4- dod | tuted with 1
(oSO L PG SRl g ety VT
al kynyl , arwremw%aqmo WéFBa!nﬂwOP%%ﬁ%l BQPyPn OXYGEBHRE er oal ky! |

hKQr f)xy, S} Kﬂﬂ@di&?iﬁﬁ th hybg:?andchaz?ﬁ, awhd ctamagnppatdbnallyi t r?k f:yano
thiol, and/gr i a L uaat a set out
?J‘g\[; r‘% fhigp. & 0 s‘@{' éﬂﬂpﬁéﬁbi}fpmae 51591 y

herein. The® ken as_used al one or as part
of anot her glb%wleffé‘lqgﬁnal F&ﬁ?Pv ahﬂdr%‘ﬁk'yr?;ﬂikqg‘ﬁouﬁg‘lﬁg'descrl bed above
havi ng ap aﬁﬂio§ﬂk§11}3$£éﬁd49lcgvcé/\h9ﬁ:&oah.kyk. 0& DkyiEcaxbotgfliamtdoabave have

singl e bondsylpr ALATMIN chQ SIDGE UGN A UByTbighent | car bon

atons, they? V\g oups an 0 tlon |y be subst it ut ed
as defined abbyberi@rmdmﬂwldf 13sovheearkone mhichy 8aysbgsaterthed above

and. al kynyl ¢, 9504 PSr %%:&Qﬂ‘dﬂ%elsabﬁvehera&mthetcﬂzmwﬁ emghe bonds for
attachment 3}:0&[\;\0 tg ! grei\t{ E.'\'=1ntcy(<:: Qﬂyftgroup tqmélre%:rﬁ:
15 Examples of (CH2)x, (CH2)m, (CH2)n, (CH2)y,
alkylene, alkenylene and alkynylene include

—CH=CH—CH,— , —CH,CH=CH— —C=C—CH,— , _cnz_lcl— ,
o]
CH,
"‘Cﬂz—CHz—CHz"E—- , —CHC=CCH,— , —C=CH—CH— |,
’ ?Hg ' Cﬂs
—(CH) o, —(CH,) 3~ , —(CH) y— ., —(Cﬂz)z—‘l:-CHzCHz— , ~—CH— ,
CH,
20
C,Hy n—c':sn., ?Hz—CH=ctlz (I;H——-c':=cn2 CHS cna
._(';H— , ~——cH , TCH— —CH— CHy s -—c—- ,
CHz CH, _ _ i /-\- _
: _c{_ , ->c/—c|{z-— —CHB=Cc=CH— , —CH,—C=C—, CH,~CH—CH ,
25
——CH,CH— , -—cnzcl:ncuz—- , ——CHCH,— , ——cI:ncxzcnz— .
CH, CoHg CH, C,Hy
T ¥
—cﬂ?mlz— s —cnz—?_%— ’ —‘cl‘lz) 5— R —(cHz) 2—?—CH2—-— ,
I CH, CHy F
CH,
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groups",

termed "al kenyl ene groups” and "al kynyl ene
respectively and may optionally be substituted as defined

above

g b Mgl o (0 SO (TR (RS

al kyl ene,

each of which may o tlonally i ncl ude an oxygen or
whi ch may optlonally @&1 de 1, 2, or 35Buf¥ituents which include

al kenyT CERAGE— oyan E‘y
C3-C6 cycl oal kyl, al kyl carbonyf™am no or al k§#car bonyl oxy; the aIkyI

chai n,
aIkyI,
ket o,

d?%xy/ arRex i —§nT no, 10 t hi oal kyl ,

substituent nay be an alkylene noiety of 1 to 4 carbons which may be

attached

to one or tmn carbons in the (CH2) x or ( ) mor (CH2) n
to form a cycl-esijodu-egmBign,+her ow

(CH2) v, ¢§ K&ien al ken I &%Hgndéﬁikyﬁylene i hcl'ude’ - CH=CH CHz-

(CH2) n,

: - CH2CH=CH- , -C=C &2 - 2-1 - CH2-CH2C- , - CH2CECCH2
-CCHCH2- 0 043@43 (CH2) 2, (CHZ) 3- , -(CH2); -(CH2) 2 C CH2CH2-
20 CH3 C2H5 n- LA3CH2-

-G QO _CH2s H3C B Sl

- CH2CHCH2

10

15

20

25

_CHCH2 , - CHOHR2CHR.
cH,

—_ — I
NHCH,CH,—, —(CH,)3—CF,;— , —CH,~N—CH,— or —N—CHCH,—
CHg

The term "halogen” or "halo" as used herein alone
or as part of another group refers to chlorine, bromine,
fluorine, and iodine as well as CF3, with chlorine or
fluorine being preferred.

The term "metal ion" refers to alkali metal ions
such as sodium, pota551um or lithium and alkaline earth
metal ions such as magne51um and calcium, as well as zinc
and aluminum.

Unless otherwise indicated, the term "aryl" as
émployed herein alone or as part of another group refers
to monocyclic and bicyclic aromatic groups containing 6
to 10 carbons in the ring portion (such as phenyl or
naphthyl including l-naphthyl and 2-naphthyl) and may
optionally include one to three additional rings fused to
a carbocyclic ring or a heterocyclic ring (such as aryl,
cycloalkyl, heteroaryl or cycloheteroalkyl rings
for example

%:—- %} “i’@\ OG- O
G <G, 9. I
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CH3 C2H3 CH3 C2H5 CH3 F - i H C HCH2-, -CH2 G- CH2- , -(CH2) 5, -(CH2) 2
C-CH2- CH3 CH3 F CH3 59 WD 01/21602 PCT/ USOQ 25710 Cl CHs CH3

--CH2--CH-CH2- , -(CH2)2-CH , -CH2-CHC CHs CHs CH3 -CH2 CH CH CH2
- CH2- CH- OMROEPI602 CH CH2CH2- CH3 CH3 CH3 CH3 OCH3 1 5 - BCI/ERH0aspo
-CH20CH2- , -OCH2CH2 , - CHZNHCH2"- 't -NHCH 2CH 2 . -(CH2) 3 CF2 ,

- CH2N- CH2- or -N-CH2CH2"" CH3 -The term "hal ogen" or "hal 0" as used herein

al one 10 or as par Ryanot haw up re 0 chl gz . rom ne,
fluorine, and |o as—melm aj wift h'lchlsefi ne or \ih rine being
preferred. The ter tak i fers alt ns ‘such as

sodi um pot assi um or I|th|un1and al kaline earth 15 netal ions such as
magnesi um and cal cium - as well as zinc and alum num Unless otherw se
i ndi cat ed, 8Re maynPe Rt ionad lyepybsyétiubed ethraudn@ved lablpart of anot her

group re$ er&arbenn@ﬂ@ﬁy%tﬂl and 2hi wcsl graﬁpgvgélcécg;rewggoﬁont aining 6 20 to
10 carbons {0, B8L! N PO HA020545" 82PN 1 N1kyl, alkoxy,

' haloalkoxy, alkenyl, trlfluoromethyl, trifluoromethoxy,
alkynyl, cycloalkyl-alkyl, cycloheteroalkyl,
cycloheteroalkylalkyl, aryl, heterocaryl, arylalkyl,

10 aryloxy, aryloxyalkyl, arylalkoxy, alkoxycarbonyl,
arylcarbonyl, arylalkenyl, aminocarbonylaryl, arylthio,
arylsulfinyl, arylazo, heteroarylalkyl,
heteroarylalkenyl, heteroarylheteroaryl, heteroaryloxy,
hydroxy, nitro, cyano, amino, substituted amino wherein

15 the amino includes 1 or 2 substituents (which are alkyl,
aryl or any of the other aryl compounds mentioned in the
definitions), thiol, alkylthio, arylthio, heteroarylthio,
arylthioalkyl, alkoxyarylthlo, alkylcarbenyl,
arylcarbonyl, alkylamlnocarbonyl arylamlnocarbonyl

20 alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy,
arylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,
arylsulfinyl, arylsulfinylalkyl, arYlsulfonylamino or
arylsulfonaminocarbonyl and/or any of the substituents
for alkyl set out herein.

25 Unless otherwise indicated, the term "lower
alkoxy", "alkoxy", "aryloxy" or "aralkoxy" as employed
herein alone or as part of another group includes any of
the above alkyl, aralkyl or aryl groups linked to an
oxygen atom.

30 Unless otherwise indicated, the term "substituted
amino" as employed herein alone or as part of another
group refers to amino substituted with one or two
substituents, which may be the same or different, such as
alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,

35 cycloheteroalkyl, cycloheteroalkylalkyl, cycloalkyl,
cycloalkylalkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl or
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napht hyl includi ng 1-naphthyl and 2-naphthyl) and may optionally include
one to three additional rings fused to a carbocyclic ring or a

het er ocycli ¢ ri such as aryl, cycloal kyl, heteroaryl

cycl ohet ero‘EPl?WgP%( ngs 25 for exanple ?0: 30 O, =<J0, <3£QT’%§90’2W

01/ 21602 PCT/U;QO/ZS?lO go-. <JO, N OO and nmay be optionally substituted
t hrough avai | XBEQ21KYLar hYBRe e oFbHH dtients) mayr by §P§Eg§rséub%t¥khﬁ¢¢nn

hyd;Fgen haL@rthaboefkbbxyhikyécldﬁﬁﬁﬁﬂdﬁ”anyabkotheksFBEFﬁiF&ﬁﬂé gdkenyl,
trifluoromnet r o yl-a
cycloheteroaléy yi EL PQE ero %v?a.:ﬁ¥Q¥%P§§%% ? Fodly Po aryl al kyl, 10
aryl oxy, aryl§%P§Fk9Pen5Fym%Yk@%yta¥ﬂﬂ«§9ﬂ§§h§§nyﬂth ahyloattmmgn atom

aryl al kenys, aw aneanbenéyaayé ,aBfadHdd @o f%&ml QUkaBMhdﬁﬂ%i azq.,

het er oar yl al kyl, ken etero Ihe ergaryl eteroaryloxy,
hydr oxy, nltr§lpg§g§%gyg % %R&ﬁ&%%[ﬁ gln 15 the am no

i ncludes 1 ortblgmggphobthb.(hWPInﬁnaz;ankyH—alayy+1ep1peyazﬁnylua4ﬁ:her
aryl conpoundgripealk neyl-w% flw-tdﬁ&?)lalkpuob %% {ﬂﬁ aryl thio,
EE&R@

heteroarylthlo t hi car
aryl car bon& 12 ng rl%qanpﬁo&aﬁﬁﬁﬁwyl' Zﬁpﬁmr bonyl ,
yl s

am nocar béd ubbkytotedowmitivxal kylar \dldandyonalleyythadkyhabs bonyl ami no,

aryIcarbonyla@kﬂgluogéﬂé§y§§|&yhl %annflnylalkyl aryl sul fonyl am no or
arylsulfonanlnocarbonx or an the substituents for al kyl set out
her ei n. ess otherw1se indicated, the term "lower

alkylthio", alkylthio", "arylthio" or "aralkylthio" as
employed herein alone or as part of another group

15 includes any of the above alkyl, aralkyl or aryl groups
linked to a sulfur atom.

Unless otherwise indicated, the term "lower
alkylamino", "alkylamino", "arylamino", or
"arylalkylamino™ as employed herein alone or as part of

20 another group includes any of the above alkyl, aryl or
arylalkyl groups linked to a nitrogen atom.
| Unless otHerwise indicated, the term "acyl" as
employed herein by itself or part of another group, as
- defined herein, refers to an organic radical linked to a

O
1]

25 carbonyl ( c ) group; examples of acyl groups include any
of the R3 groups attached to a carbonyl, such as
alkanoyl, alkenoyl, aroyl, aralkanoyl, heterocaroyl,
cycloalkanoyl, cycloheterocalkanoyl and the like.

Unless otherwise indicated, the term

30 “cycloheteroalkyl” as used herein alone or as part of
another group refers to a 5-, 6- or 7-membered saturated
or partially unsaturated ring which includes 1 to 2
hetero atoms such as nitrogen, oxygen and/or sulfur,
linked through a carbon atom or a heteroatom, where

35 possible, optionally via the linker (CH2)p (where p is 1,
2 or 3), such as
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25 Unl ess otherwi se indicated, the term"lower al koxy", "al koxy",

"aryl oxy" or "aral koxy" as enployed herein alone or as part of another
group includes any of the above al kyl, aral kyl or aryl groups linked to an
oxygen atWweouag02nl ess ot herwi se indicated, the term "sBEHUPOEEE ani no"
as enployed herein alone or as part of another group refers to am no
substituted with one or mp | t uent p\yhich be the sane or
different, such as ffarylijéfylal I,—hete[§§§y+, het er oaryl al kyl, 35
cycl ohet er oal kyl , cyclo er oal al kyl , cl oal K cycl oal kyl al kyl,
hal oal kyl , hydroxyal kyl , alkoxyalkyl or 61 WD 01/21602 PCTIUSOO/25710

t hi oal kyl . These subsiityeyts ma e d.urt her aubstl ed W th a carboxylic
acid and/ or any of tub§ltitue foR— al yI above. In
addition, the am no S¥b Niemt s vay gaétak {)oget ththe nitrogen -
atom 5 to which they are attached to form 1- pyrrolldlnyl 1- piperidinyl,
1-azepinyl, 4-norpholinyl, 4- thianorpholinyl, pgfera2|nyl

4-a|ky|-|-piperaziny|, arylaékyl-l-pl era2|nyl
yrrolﬁ . hldlnyl or 1l-azepinyl,
I kyl, y,.alk t i o, halo,

4-di aryl al kyl -1 - pi per &i n
T
Unl'ess otherMAse i ndi ca¥ed, the term"I| ower

O

optionally 10 substi tTuted
trifluordmethyl or hydrox

al kyl t hio", al kylthio", ryIthlo "aral ky thio" as enployed herein
al one or as part of ano e?\ rou 5\ ncl u °any @ /e above al kyl,
aral kyl or aryl groups i ed t quurL§%¢n1 U esk ot herw se

I ndi cated, the term™ al kyl ylan1no "aryl am no", or

and the like. The above groups may include 1 to 4

10' substituents such as alkyl; halo, oxo and/or any of of
the substituents for alkyl or aryl set out herein. In
addition, any of the cycloheteroalkyl rings can be fused
to a cycloalkyl, aryl heteroaryl or cycloheteroalkyl
ring.

15 Unless otherwise indicated, the term "hetercaryl”
as used herein alone or as part of another group refers
to a 5- or 6- membered aromatic ring which includes 1, 2,
3 or 4 hetero atoms such as nitrogen, oxygen or
sulfur,and such rings fused to an aryl, cycloalkyl,

20 heteroaryl or cycloheteroalkyl ring (e.g.
benzothiophenyl, indolyl), and includes possible N-
oxides. The heterocaryl group may optionally include 1 to
4 substituents such as any of the the substituents for
alkyl or aryl set out above. Examples of heteroaryl

25 groups include the following:

o OGO
0 N\
OO 5 G-
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"aryl al kyl am no" as enpl oyed herein alone or as part of 20 another group
I ncl udes any of the above al kyl, aryl or aryl al kyl groups i nked to a

nitrogen atom Unless otherw se indicated, the term"acyl" as g?
herein by W8I part of another group, as defined her®&GHUSOY 7é‘rs to an

organic radical linked to a 10 25 carbonyl c group, exanpl es of acyl
groups incl ude any nol the oups t achgeh/ ¢§Wbon ch as

al kanoyl , al kenoyl \)yl |ara kanog Nyhet ?oyIN‘ ﬁycboal k
cycloheteroalkanoyl th B¥iker ¥s ot W se di‘ca hé tern130

"cycloheteroalkyl" as used herein al one or as part of another group refers
to a 5-, 6- or 7-nenbered saturated or partraIIy unsaturated ring which

includes 1 to 2 hetezP‘Eg U h as ogen _xyge mdkor sul fur,
| i nked through a carb het e 2@9 eﬂ% 35§pos I bl e, optionally

via the linker (CH2) mhere p°|s 1, Quch as¥ VID 01/ 21602

PCTI USOCQ 25710 1Ji N1 O CNO, o-. ,socNNOO N5N NOS--/00-/0
and the |like. The above groups may include 1 to 4 10 substituents such as
al kyl, hal®, erd &hd/bikany of of the substituents for alkyl or aryl set

e ko, 20 Fhenee AR e IR et aANEh 81 A0 KVLs "I QL RP Tused
to a cycloalkgl g het er oa cloh
lone or'as part o another group refers to

cycloheteroalkyl groups as defined above linked through a
C atom or heterocatom to a (CHz)p chain.

10 The term "heteroarylalkyl" or "heteroarylalkenyl”
as used herein alone or as part of another group refers
to a heteroaryl group as defined above linked through a C
atom or heteroatom to a -(CHz)p— chain, alkylene or
alkenylene as defined above.

15 The term "polyhaloalkyl" as used herein refers to
an "alkyl" group as defined above which includes from 2
to 9, preferably from 2 to 5, halo substituents, such as
F or Cl, preferably F, such as CF3CHz, CF3 or CF3CF3CHs>.

The term "polyhaloalkyloxy" as used herein refers

20 to an "alkoxy" or "alkyloxy" group as defined above which
includes from 2 to 9, preferably from 2 to 5, halo
substituents, such as F or Cl, preferably F, such as
CF3CH20, CF30 or CF3CF2CH30.

The term "prodrug esters" as employed herein

25 includes prodrug esters which are known in the art for
carboxylic and phosphorus acid esters such as methyl,
ethyl, benzyl and the like. Other prodrug ester examples
of R* include the following groups: '

(l-alkanoyloxy)alkyl such as,

30
0 c (o]
ﬂ Rr® y R " Rb\ /R
R‘O/ \o/ \J-r or Rl/ \ ~ \.rl'
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15 Unl ess otherwi se indicated, the term"heteroaryl” as used herein al one

or as part of another group refers to a 5- or 6- nenbered aromatic ring
which includes 1, 2, 3 or 4 hetero atons such as nitrogen, oxygen or

sul fur, an¥WOUEAZ| ngs fused to an aryl, cycloal kyl, 20 RETAISOBRSNO Or
cycl oheteroal kyl ring (e.g. benzothiophenyl, indolyl), and includes

possi bl e N whenksisn RfheRReamd R yHreg HOURLRRAY, Gty 10 laryinghyde ;1 to 4
set out

substi t uent shRIeAS @B%Qﬁn%@%é hg substituents for alkyl of aryl
3 .

above. Exanpl es of heteroary groups include the following: O O,0-,0

Il N, \™ N/ I / N /Oi d\ N 63 W 01/21602 PCT/US00/25710 am
i N~/ O N1 %E:@an@iesNolf. shichNodddrdd dsteks R® aehddee | i ke.
"cycl ohetser oal kyl al kyl " as .used herein

refers to

atom or heteroatomto’a (CA2 y chaf n.

The term
al one or as part of another group

N r

caiGeabt-er oal kyy ERURS as %gé‘?g&g bove linked through a C
e

rm *heét%eroaryl al kyl " or

"heteroaryl al kenyl" as used rein alone or as part of another group

refers to a heteeroaryl groué 2 defi ned above |inked through a C atom or

heteroatomtae, : )p- chain, alkylene or alkenylene as defined above.
15 The term "pol yha oal'kyl " as used herein refers to

10

15

20

25

30

Other examples of suitable prodrug esters R® include

" o o 0
@’ 6& Ci o
I3 ’ \ P ’ 3—'——{0 ’
- ey wooR Tem—}

R)n, ®%
S | : ny
Ry o]
IJ‘ N s
R./IKOQ/\ [4 R. /Iko I /

wherein R® can be H, alkyl (such as methyl or t-butyl),
arylalkyl (such as benzyl) or aryl (such as phenyl); R4
is H, alkyl, halogen or alkoxy, R® is alkyl, aryl,
arylalkyl or alkoxyl, and ni is 0, 1 or 2. _ '

Where the compounds of structure I are in acid
form they may form a pharmaceutically acceptable salt
such as alkali metal salts such as lithium, sodium or
potassium, alkaline earth metal salts such as calcium or
magnesium as well as zinc or aluminum and other cations
such as ammonium, choline, diethanolamine, lysine (D 6r
L), ethylenediamine, t-butylamine, t-octylamine, tris-
(hydroxymethyl)aminomethane (TRIS), N-methyl glucosamine
(NMG), triethanolamine and dehydroabietylamine.

All stereoisomers of the compounds of the instant
invention are contemplated, either in admixture or in
pure or substantially pure form. The compounds of the
present invention can have asymmetric centers at any of
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an "al kyl" group as defined above which includes from2 to 9, preferably
from2 to 5, halo substituents, such as F or O, preferably F, such as
CF3CH2, CF3 or CF3CF2CH2. ‘The term "pol yhal oal kyl'oxy" as used herein refers
20 to an "aWVREKHS0Hr "al kyl oxy" group as defined above whiRHF/UIONEF@es from
2to 9, preferably from2 to 5, halo substituents, such as F or O,
preferably F, thechagbonCABORE GincERBlimy aBy3ORRCH2OthEhR sebst i Pisrkslg

esters’ as enpbA¥BduBREEYN BmpAGalics: UG ESLRRSehLENGr e known i

the art for car g X i c,and phosphor us aci esters such™as THet hyl, ethyl,
benzyl and t hERPPEEOMBFHS, Op SiRThpRRIMeT isy £REMEs OrofnRULXEETeRle t he

fol | owi ng gr otipereofl- afkanpyboxses Bdr mba&&tloﬁoc&%ﬂfi?zé) K,Rc or

I e

al kyl, aryl or aryl o %&anne ™ of such
prodr ug esterg‘ahﬁri‘ﬂ%?ude lirgeyepnecigCopCrppant iomexnHy QORERStor  CH 1

O (CH3) 2 11a68|—596ﬁh—9ed Gulwy HY @epakatelt BPl BoRves shssters R4
include 0 Opethods for example, chromatographic or fractional
crystallization.

10 Where desired, the compounds of structure I may be
used in combination with one or more hypolipidemic agents
or lipid-lowering agents and/or one or more other types
of therapeutic agents including antidiabetic agents,
anti-obesity agents, antihypertensive agents, platelet

15 aggregation inhibitors, and/or anti-osteoporosis agents,
which may be administered orally in the same dosage form,
in a separate oral dosage form or by injection.

The hypolipidemic agent or lipid-lowering agent
which may be optionally employed in combination with the

20 compounds of formula I of the invention may include 1,2,3
or more MTP inhibitors, HMG CoA reductase inhibitors,
squalene synthetase inhibitors, fibric acid derivatives,
ACAT inhibitors, lipoxygenase inhibitors, cholesterol
absorption inhibitors, ileal Na‘/bile acid cotransporter

25 inhibitors, upregulators of LDL receptor activity, bile
acid sequestrants, and/or nicotinic acid and derivatives
thereof.

- MTP inhibitors employed herein include MTP
inhibitors disclosed in U.S. Patent No. 5,595,872, U.S.

30 Patent No. 5,739,135, U.S. Patent No. 5,712,279, U.S.
Patent No. 5,760,246, U.S. Patent No. 5,827,875, U.S.
Patent No. 5,885,983 and U.S. Application Serial No.
09/175,180 filed October 20, 1998, now U.S. Patent No.
5,962,440. Preferred are each of the preferred MTP

35 inhibitors disclosed in each of the above patents and
applications.
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O 0000 10 '-t CHR2- ICW ~ O\ O/ wherein Ra can be H, .alkyl (such as
methyl or t-butyl), 15 arylal kyl (such as benzyl) or aryl (such as
phenyl); Rd is H, alkyl, halogen or al koxy, Re is alkyl, aryl, arylalkyl
or al koxyWQoH2GON| is 0, 1 or 2. Wiere the conpounds of PET/PBO25T18 | are in
acid formthey may forma pharmaceutically acceptable salt 20 such as

al kali metal saltsAtlucdf stthe iabeven. SodPatents ot sgiplicaslibaki aceeart h

netal salts;puebpasacad herBiA - bm@gg,éﬂgéas wel |l as zinc or alum num and
ot her cations such as amoni urgt Mg'@ ;"ﬁe di et hanqgl am ne, IyS| ne (Dor L),
ty

et hyl enedi ani ne, tYp%% ¥ #bikory fq bes employed in
(hydr oxynet hgkpbadancaevittnehel Rr8sentl ievéytiapn mmﬁmﬂmpre(ﬁhlw&d
tri et hangl agirpe ; AR fEdYr ARt )(,lma_m_1 eU §\I IP%%[@ r9,9f ;58e conpounds
er in‘a

of the instant 1 nvention are conte

or subst ant ABA| §+ B8 2Tdr Andrite Sco HEEHHSN%f §ht8B3E48r-esent i nvention can
have asymmetric ceThe mostt pa:fé)fe&fredﬁﬁTPVﬁlﬁ)ﬂHﬂﬂtﬁoadD@T/[USQQL25510 t he

car bon at oyl gb Ugh h A6aVA,GH phlifol PURALLT Uellier sRRHpERUENT |y,

conpounds  of fof can exl s oneri ¢ meric forns or
i n mi xt ur es butydd eBf (27he2 ppbieknxoetdyl) - 8B af buexpne fir qarboxamide
racemates, enantioners o Naspereoners as starting materials. Wen

di ast er eomeri c or enanti ic products are prepared, they can be separated
by conventi onal NN

o .;

The hypolipidemic agent may be an HMG CoA
reductase inhibitor which includes, but is not limited
to, mevastatin and related compounds as disclosed in U.S.

15 Patent No. 3,983,140; lovastatin (mevinolin) and related
compounds as disclosed in U.S. Patent No. 4,231,938,
pravastatin and related compounds such as disclosed in
U.S. Patent No. 4,346,227, simvastatin and related
compounds as disclosed in U.S. Patent Nos. 4,448,784 and

20 4,450,171. Other HMG CoA reductase inhibitors which may
be employed herein include, but are not limited to,
fluvastatin, disclosed in U.S. Patent No. 5,354,772,
cerivastatin disclosed in U.S. Patent Nos. 5,006,530 and
5,177,080, atorvastatin disclosed in U.S. Patent Nos.

25 4,681,893, 5,273,995, 5,385,929 and 5,686,104,
itavastatin (Nissan/Sankyo's nisvastatin (NK-104))
disclosed in U.S. Patent No. 5,011,930, Shionogi-
Astra/Zeneca visastatin (2ZD-4522) disclosed in U.S.
Patent No. 5,260,440, and related statin compounds

30 disclosed in U.S. Patent No. 5,753,675, pyrazole analogs
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nmet hods for exanple, chromatographic or fractional crystallization. 10
Where desired, the conpounds of structure | nmay be wused in conbination

with one or pol i pi demi'c agents or |ipid-Ilowering 6 one
or nore ot h& E’?‘ﬁ@i of therapeutic agents including anu%@?@gﬂ ents,
antl-obe5|ty a ents, .ant ertepsive agents, platelet 15 aggregation

i nhibitors, HFVBHPP°E§¥€85%r B as giselopgyd BB HePi ni st ered
orally in thePsannthQage 6b3n$10;rnndenqxunﬂmbgeraE flesalenbladt She by

I nj ection. Thgeg.xpgﬂpége%cdfggfg éH @(ﬁ. Ia%ﬁ%gglggeﬁao g\? %ﬁ y be

optionally enmp In ¢ Il nation w t ounds
t he |nvent|on6n§é |ﬁBPﬁHétﬁt?dSPY¥F°¥ﬂ%1¥¥%TP1#HRPBYFBPSZ PNE?G@ﬂﬂreductase

i nhi bitorsy sqaahvaelsgsthhéﬁsdf|aﬂndm§dwd§edfuhrucsacpdtdﬁf|N@1|ves ACAT

i nhibitors, |ip se i 2 orption inhibitors,
ileal Na /b| Ig gwggggfrg%%jé?téé?éé?ﬁ% e(%t ?ub gf”g Egétors of LDL
recept or actlPFP?an6§F€1°a§¢Hds@%ﬁkxﬁﬁﬂxﬂﬂsdl&hdbGPaQECetenl:midazbkﬁuj
derivatives thalegs. or/rrﬁewmlmIﬁ&msouaéchssaanmnﬁé:#de MTP

i nhi bit di 95, 8 S. 30 Patent No.
I5,n7|39|, 18[5s v Egbgiggﬁ%mﬁo S, s%f%l\%cérgﬁﬁe%th TORY R¥PRARE- U, S,
Pat ent Nol05, phesphenie &rid Riewinatiyess ag88ise3oaad ihSFrémmﬁlnanenn1
Serial No. ORb179%,486,6863%¢ dbC?idﬂgﬂbéQQtuQQQSpy99$1éjSfuﬁ?%

P35 Tn |tors di scl osed

DR CER TR G g R
PCT/ US00/ 257 18ppAitabion e abeR210255. naphthyd andleggloéfati ons are
mevalonolactone as-disclosed in U.S. Patent No.

15 4,686,237, octahydronaphthalenes such as disclosed in
U.S. Patent No. 4,499,289, keto analogs of mevinolin
(lovastatin) as disclosed in European Patent Application
No.0,142,146 A2, and quinoline and pyridine derivatives
disclosed in U.S. Patent No. 5,506,219 and 5,691,322.

20 In addition, phosphinic acid compounds useful in
1nh1b1t1ng HMG CoA reductase suitable for use herein are
disclosed in GB 2205837.

The squalene synthetase inhibitors suitable for
use herein include, but are not limited to, a-phosphono-

25 sulfonates disclosed in U.S. Patent No. 5,712,396, those
disclosed by Biller et al, J. Med. Chem., 1988, Vol. 31,
No. 10, pp 1869-1871, including isoprenoid (phosphinyl-
methyl) phosphonates as well as other known squalene
synthetase inhibitors, for example, as disclosed in U.S.

30 Patent No. 4,871,721 and 4,924,024 and in Biller, S.A.,
Neuenschwander, K., Ponpipom, M.M., and Poulter, C.D.,
Current Pharmaceutical Design, 2, 1-40 (1996).

In addition, other squalene synthetase inhibitors
suitable for use herein include the terpenoid

35 pyrophosphates disclosed by P. Ortiz de Montellano et al,
J. Med. Chem., 1977, 20, 243-249, the farnesyl
diphosphate analog A and presqualene pyrophosphate
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I ncorporated herein-by reference. Mdst preferred MIP inhibitors to be

enpl oyed in accordance with the present invention include preferred 5 MIP
inhibitors as set out in U S. Patent Nos. 5,739,135 and 5,712,279, and

U. S. Pat e¥0 oM60%5, 760, 246. The nost preferred MIP i nhi bPEBUSELSTO [4- [4- |
[2- (2,2,2-Trifluoroethoxy)benzoyl] am no]-1-piperidinyl]

butyl ] - N-(2,(PSQ-PP} f anmlags fad }di®kdlbsedr byecé@rayarsdhmk MnlaateR 8.aN 10 The

hypol i pi demiag, agREh. "By be 185% ¢ MggCoA 9ie?§§§ase i nhi bi tor -which includes,
but is not I'hfr)rited to, _r@;/?astati n ana rel ated conpounds as disclosed in
U S. 15 Pat BHPSRBInglRkesDhenates,FeppRted PYdeHRA%) Rafd 8l aled

conmpounds ag.Hi.€c8osemvdT, UM, BsdanandocydldRorditks repavraetabiyn and
related go a | sl La. .. U at , 3 227,
si nvast at i gEg’Hggé'elsgiCQH Sl:crgjrrp%ﬁ%ggqggga?éc o%{'d T & pgét g‘%fi Nos.

4,448, 784 aRBeno Y ofPtehy, AdstaachycTabre ref RanteatsnhPpi £6r s1%hich nay
be enpl oyedabesagj 48 +wl udumratty.are not limted to, fluvastatin, disclosed

5 006,530 and 5. 1797 AR paER ¢SRS AL te e e RIS 52
4,681, 893, &ng¥udegrbuls agws norg 1indtedeks, 1bikriq meidsderipatives,
5ot e e (ottiteat Sinb U et 0,
pacent No. Bosebofbardn AinERiBERed SBAhATR S bl IFk8e 0 1 U s
Pat ent No. Br@bBcels,ansymedaitedarampgundsgas Qigddosedsdr Po$: USOD 25710  of
meval onol acbgpenelend vad je/as 83%,dpsebAeST akd Yemfibrozil being

preferred, bile acid sequestrants such as cholestyramine,

15 colestipol and DEAE-Sephadex (Secholex®, Policexide®) and
cholestagel (Sankyo/Geltex), as well as lipostabil
(Rhone-Poulenc), Eisai E-5050 (an N-substituted
ethanolamine derivative), imanixil (HOE-402),
tetrahydrolipstatin (THL), istigmastanylphos- :

20 phbrylcholine (SPC, Roche), aminocyclodextrin (Tanabe-
Seiyoku), Ajinomoto AJ-814 (azulene derivative}, '
melinamide (Sumitomo), Sandoz 58-035, American Cyanamid
CL-277,082 and CL-283,546 (disubstituted urea
derivatives), nicotinic acid (niacin), acipimox, acifran,

25 neomycin, p-aminosalicylic acid, aspirin,
poly (diallylmethylamine) derivatives such as disclosed in
U.S. Patent No. 4,759,923, quaternary amine
poly(diallyldimethylammonium chloride) and ionenes such
as disclosed in U.S. Patent No. 4,027,009, and other

30 known serum cholesterol lowering agents.

The hypolipidemic agent may be an ACAT inhibitor
such as disclosed in, Drugs of the Future 24, 9-15
(1999), (Avasimibe); “The ACAT inhibitor, Cl-1011 is
effective in the prevention and regression of aortic

35 fatty streak area in hamsters”, Nicolosi et al,
Atherosclerosis (Shannon, Irel). (1998), 137(1), 77-85;
“The pharmacological profile of FCE 27677: a novel ACAT
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Patent No. 4,613,610, indene anal ogs of neval onol actone derivatives as
di scl osed in PCT application WO 86/ 03488,

6-[ 2- (substltuted pyrrol -i-yl)-al kyl) pyran-2-ones and 5 der. | t her eof
as di scl os¥P 9R1092S. patent No. 4,647,576, Searle's SC-4§§%]§{’JA%%’

3-substituted, pentanedioic acid der| vat i ve) di chl oroacetate, imdazole

anal ogs of nedBRERLIE tWHS Rotant hypediridenic aghlvity inadiatedsly7054,
3- car boxy- 2- hgdl@axmxpé Wﬁé&mmhahechapaﬂldeéedﬁétms ofs disclosed in

French Pat ent 4 ut and

t hi ophene derzl“ |ves as %l' % 3@#&8&%?&6 éaﬁﬂ ElGA‘erflca I‘'on No.
0221025, naph@ﬁwl%m%gspﬁ#g Rﬂé’\fal((}ﬁéﬁéetbﬁélhs Jaﬁsii:qio ‘éi:P i731633. apPat ent
No. 15 4, 686, Bﬁ&avé)ﬂaﬁfwrﬂﬂé&ﬂ.@dl&'lawsdiyﬁénﬁhrﬁliéﬁ&ﬁ@(hm U S. Patent
No. 4,499, 289 II§ D’f 72 thOr%w n 3 ééovast $ s d| sed in
European Pat et %) Prat i 1157, $26 6}%]?,1 ho yri dine
derivatives €122¢bsec@(in L&'B5q?af‘mTNonh$b5O®r21@mC&@$ 322 20 in

addi tion, phoapbhit Lemsi £he gﬁ.auﬁ.%uanananwmméfam:ﬂ%tw reductase
suitable for use herein are |sc In,GB 2205837. The squal ene

synt het ase i NS HYHrLeR (i1 Mmenigientad apipal s | K¥aRe sfu@lare not limited
to, a-phoEphoRdit@5(sd fRukfials ,diReberser. | nJt. S. Hd’hlmgerNo Mamnf¥2d396,

those discl osgd gi'nﬁéxﬁrﬁ'a{tfén-aaae{ﬂatw Qﬁ n%s ?w)vohhona’ No. 10, pp

1869- 1871, |nc[u | SOPT enoi téds as well as
ot her known s§ GreBRSR | F’thg a. 'fo‘P HHPLERT S scl osed i n
U.S 30 Patenpothut:éhB?a‘mrﬁZJatﬂmiotpaazﬁpﬁié agdntsT’ BigliskowicAet al,

Spuenschvandetrk: mdeNRg o gééaaq??oumrzs,c Chnns FdN e

Phar maceut i ca dditi er squal ene
synthetaskﬁlrﬁﬁ¥#TQﬂ :cholestero O-acyl transferase (ACAT) as

hypocholesterolemic agents. 6. The first water-soluble

'O

ACAT inhibitor with lipid-regulating activity. Inhibitors
of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N'-[(1-
20 phenylcyclopentyl)methyllureas with enhanced
hypocholesterolemic activity”, Stout et al, Chemtracts:
Org. Chem. (1995), 8(6), 359-62, or TS-962 (Taisho
Pharmaceutical Co. Ltd).
The hypolipidemic agent may be an upregulator of
25 LD2 receptor activity such as MD-700 (Taisho
Pharmaceutical Co. Ltd) and LY295427 (Eli Lilly).

The hypolipidemic agent may be a cholesterol
absorption inhibitor preferably Schering-Plough's
SCH48461 as well as those disclosed in Atherosclerosis

30 115, 45-63 (1995) and J. Med. Chem. 41, 973 (1998).

The hypolipidemic agent may be an ileal Na‘/bile
acid cotransporter inhibitor such as disclosed in Drugs
of the Future, 24, 425-430 (1999).

Preferred hypolipidemic agents are pravastatin,

35 1lovastatin, simvastatin, atorvastatin, fluvastatin,
cerivastatin, itavastatin and visastatin.
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suitable for use herein include the terpenoid 35 pyrophosphates di scl osed
by P. Otiz de Montellano et al, J. Med. Chem, 1977, 2.Q 243-249, the
farnesyl di phosphate anal og A and presqual ene pyrophosphate 68 WO

01/ 21602 WCW/M8M0/ 25710 (PSQ PP) anal ogs as di scl osed BGT/O0Z71ANnd

Vol ante, J. Am Chem Soc., 1976,'.98, 1291-1293, phosphi nyl phosphonat es
reported by M ar@he RRiveimegit ion@dAUCSS. patl@xdss o Argotporated

cycl opropan Of S h 1987
R TR T e e S S de
40- 43, 48-5¥% Y. * t%’ledgﬁﬁl‘éb%'ht%’%iﬁ Rete FBFeuse herei n

|ncIUQe buandyernith thenipairerts seitbout abodederlvat!ves,. 10 such as
fenofibrate, geﬂflﬁﬁéz‘&@&iﬁé %rfatf‘amﬁf (flf iR LR 31 e

clinofibrate and t r.obucol conpoun S as %ISC|OSEd in
U.S. PatenPeNg™ Loyed GFtéﬁdtﬁe ?tﬂ Palinidendc peeRErred, bile
acid sequest(waBESpse@éma)S, olhﬂﬂlﬁsi thanrarge 1fraw | dhutp Glooand tBEAE- Sephadex

(Sechol ex(r o] g |

| i post abi | LFﬁEon% ou1 %ﬁeﬁéﬂig-%g8b0§%8€€ 5 gag%fﬁggbggillPQan?aniﬁz
derivative), imani%he ¢ QQSEEQmﬁplstﬁﬁﬁﬁamvﬁﬁchq[ﬁﬁ%ﬁfﬁ41VTHQ)USted

i stignmasdanykbpboding thcigd,Cchrlight ahB8Ccomiition ofnithec pakedaxl ras ( Tanabe.

Sandos b O4BLL R rTAY Akl U8 (BT BLLAEL Y apaal, SRR BRA S Tet Tt it el
urea derivaegiuen ard dhe Wegixeddreandtin), acipimox, acifran, 25
neonycin, p- a”1n09?ﬁéQ&Béé§é§Ndﬁd %&Qhﬁlﬂtloﬂﬁﬂft&dk®h|hbﬁ&lﬂﬁhééhﬂ@)
derivatives SUCQ lflﬁg”égﬁaiséiosed in the various patents and

15 applications discussed above. '

The dosages and formulations for the other
hypolipidemic agent to be employed, where applicable,
will be as set out in the latest edition of the '
Physicians' Desk Reference.

20 ‘For oral administration, a satisfactory result may
be obtained employing the MTP inhibitor in an amount:
within the range of from about 0.01 mg to about 500 mg
and preferably from about 0.1 mg to about 100 mg, one to
four times daily.

25 A preferred oral dosage form, such as tablets or
capsules, will contain the MTP inhibitor in an amount of
from about 1 to about 500 mg, preferably from about 2 to
about 400 mg, and more preferably from about 5 to about
250 mg, one to four times daily. '

30 For oral administration, a satisfactory result may
be obtained employing an HMG CoA reductase inhibitor, for
example, pravastatin, lovastatin, simvastatin,
atorvastatin, fluvastatin or cerivastatin in dosages
employed as indicated in the Physician's Desk Reference,

35 such as in an amount within the range of from about 1 to
2000 mg, and preferably from about 4 to about 200 mg.:
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U S. Patent No. 4,759,923, quaternary am ne poly(diallyldinmethylanmmoni um
chloride) and ionenes such as disclosed in U S. Patent No. 4,027,009, and
ot her 30 known serum chol esterol |owering agents.  The hyp |den1c agent
may be an A¥YRQPI2YM bitor such as disclosed in, Drugs of t‘?f‘é‘p

9-15 (1999), (Avasim be); "The ACAT inhibitor, C-1011 is effectlve in

t he prevention and r@bﬁe§§Péﬁe%# QE#Qth&ﬁ?'ﬁ@bﬂ@l@premhyabeaemp&éym&ters"

Ni col osi et alin dAbbgéesQheaﬁsaﬁodﬁﬂﬁwﬂﬁnln|ﬂH¥ Yanl §é98§)fré§7£ﬂé g 85;
"The phar rracoh\ggitcéal rgf'bbﬁ of F 27677 novel I 69 V\D% 1602
PCTI US00/ 2571 P W9 AT PRRESTA %&Ydéﬁ% aeenti 2y 'ﬁ%o‘f-%t ed by
sel ective suppleysi aﬁoofﬂgt- he hepatic secretion of ApoBlOO cont ai ni ng

| i poproteig", Ghlselhl EEapeéd | ral Vv 6(1),
16-30; "RP 73163 5 1b-l gival I abjae %S% sulik??tr?yl%ggh eny éﬂf%glgzo?% ACAT
i nhi bitor", sﬁF‘Pﬁ elvé@‘ ERBmreguctaseinbihiteyr 1in
47-50; "ACAT ianhamouutsfrphyabmht)gpa tree clbanits 19 0f &y, hypetépamsipy Erdmd

ti-ath
i tor () RulTors, Ceper; SRPE 20 el R BRRec e BB PRGTy e Bl on

Medi ators Pat huw&9s2Peyb540 ‘198 98 Publ i sher CRC, Boca Raton, Fla.; "ACAT
i nhi bitor30 pot ential paaféerpéd anedc dsaleC fagant su h%ésﬂ.‘éb’iététozm Curr.

bed, e {1830u1 34 4012 0oikss ol Bl ne Obyndin it - fALEITLES! o
wat er - sol ubl elnARRTARGRR |<t>6rfW“! lrkousi d0r sgurhenhg5aRthyi tyrefaratdiyt or s
of acyl - CoA: ciebmsaboat 25Ytd rasifiteravemghACAT) . 7. Devel opment of a series
of substituted N'phefﬂé ﬁ&p&flpldemlc agent may also be a lipoxygenase
15 inhibitor including a 15-lipoxygenase (15-LO) inhibitor
such as benzimidazole derivatives as disclosed in WO
97/12615, 15-LO inhibitors as disclosed in WO 97/12613,
isothiazolones as disclosed in WO 96/38144, and 15-LO
inhibitors as disclosed by Sendobry et al “Attenuation of
20 diet-induced atherosclerosis in rabbits with a highly
selective 15-lipoxygenase inhibitor lacking significant
antioxidant properties”, Brit. J. Pharmacology (1997)
120, 1199-1206, and Cornicelli et al, “15-Lipoxygenase
and its Inhibition: A Novel Therapeutic Target for
25 Vascular Disease”, Current Pharmaceutical Design, 1999,
5, 11-20.
The compounds of formula I and the hypolipidemic
agent may be employed together in the same oral dosage
form or in separate oral dosage forms taken at the same
30 time.
The compositions described above may be
administered in the dosage forms as described above in
single or divided doses of one to four times daily. It
may be advisable to start a patient on a low dose
35 combination and work up gradually to a high dose
combination.
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20 phenyl cycl opentyl ) met hyl )ureas wi th enhanced hypochol esterolenic
activity", Stout et al, Chemracts: Og. Chem (1995), 8(6), 359-62, or
TS-962 (Taisho Pharmaceutical Co. Ltd). The hypolipidem c agent nay be an
upr egul atwe ov£16025 LD2 receptor activity such as NMD- 700PCT/HBHRS710

Phar maceutical Co. Ltd) and LY295427 (Eli Lilly). The hypolipi dem c agent
may be a chol est er The phsfemted hypailiipitenieratentablsy Gaivaisitagifl, ough' s

SCH4
8461 as s‘iﬁn’v%séétiﬂo%o@%%%@ﬁ aﬁeresEE{;e%' %ﬂarésc%%ﬁl 45-63 (1995)

and J. Med. I pi dentc ag may be an il eal
Na't/bile QGFGVESF?E%p%?t"é?Hr Af Eﬁlﬁsﬁns%‘ﬂ/% Yi-n Dr ugs of the
Future, 24, 425-43fe( aﬁesaalaﬂeeierarmmmabhpmdynbe @gﬁ&:&nlﬁ pravastatin,

Cavastal noaRBYR D Qi Ykl Pos ool esSibg iR

above- nent | 8a¥dre). B, 2 phi@ntrerg antiddabetie cagentwiar by reference The
amount s andaﬂesagperglwawm ag¥rts laacaﬁdiﬁgllmémn fbédi%t&@bghéban s Desk
s

Ref erence d/o ents t_aboye. conpau of fornmula
ot the i noRntreRL i eodl Sikse, B ' ndY it e B GRRTARETE 001 1 ol o ¢
agent (wer Supfenghtyread i rglruqqsedraaggenml@m@mw!ﬂ’@b'rlagenlettmut 1: 500,
preferabby buel abouhidar fairedionds, 1abs0indis wnss, 2R by cdgsh Must be

Carel Y 2dbistota DA ek it 17 bl ”i‘“"“nréfra&“reg. ren
and t he desiinbilbitoun#i .aﬂdfeb!daﬁs}e&mmdesoramlmlloras fimsullie, hypol i pi deni ¢
and/or glucagon-like peptide-1 (GLP-1).

The antidiabetic agent may be an oral

15 antihyperglycemic agent preferably a biguanide such as
metformln or phenformin or salts thereof, preferably
metformin HC1.

Where the antidiabetic agent is a biguanide, the

_ compounds of structure I will be employed in a weight
20 ratio to biguanide within the range from about 0.001:1 to -
about 10:1, preferably from about 0.01:1 to about 5:1.

The antidiabetic agent may also preferably be a:
sulfonyl urea such as glyburide (also known as :
glibenclamide), glimepiride (disclosed in U.S. Patent No.

25 4,379,785), glipizide, gliclazide or chlorpropamide, '
other known sulfonylureas or other antihyperglycemic:
agents which act on the ATP-dependent channel of the B-
cells, with glyburide and glipizide being preferred,
which may be administered in the same or in separate oral

30 dosage forms.

The compounds of structure I will be employed in a
weight ratio to the sulfonyl urea in the range from about
0.01:1 to about 100:1, preferably from about 0.02:1 to
about 5:1.

35 The oral antidiabetic agent may also be a
glucosidase inhibitor such as acarbose (disclosed in U.S.
Patent No. 4,904,769) or miglitol (disclosed in U.S.
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agent will be as disclosed in the various patents and 15 applications

di scussed above. The dosages and fornul ations for the other hypolipidemc
agent to be enpl oyed, whereé ‘applicable, wll be-as set out in the | atest
edi tion of WR&2IM%si ci ans! Desk Reference. 20 For oral adtfWW¥PRHEAY on, a
satisfactory result nay be obtained enploying the MIP inhibitor in an
anount:  wi t hPAtERE Nangé, 639i43M abwhiiclo My lg admihdatesed im thend

preferably freamabott if. 3 Sgpifatd BHall Pdddye Fokfs.four tines daily. 25hA

preferred oral dosagg. fQr such as tablets or. capsules, will contain the

MTP i nhi bitor in anqg'ﬁo&ﬁfq‘b&ma?r%% ghrture & éfﬁ'g'aT %GOGm%?YﬁiiéBribl y

from about 2 W§19§§o§§tlgOtmpﬁh%uﬂﬂunnaiQaasfénhﬁpﬁ;browiahﬁmttﬁet0.about

250 Y. Ons { Rahgur £kbCALOR o0 REY bRl 390 Shrarlata Sk ST actory
C I DI )

result may be,obtajn | oyi ng an HMG CoA reducfaSe 1n or
exanpl e, pravggpg{:i h,‘sgbga ?a%/l?‘?’r& HOhkastatin, atorvastatin, fluvastatin or
cerivastatin in dos&hescomppungedofisstrubtanteed imayt be Bigsbgeanis Desk

Ref erence, 3 3 j i Lhinsihe fromabout 1 to
éoﬁgghae%h?"r’gér# a%oﬁuttmﬁ 1 %%’%%? 5‘6‘81{]%5(%; 71 WD 01/ 21602

2000 ng, and g{nef eri\bl ) ab .

PCT/ US00/ 25716P13Re-idinedirne e @add -AARberier agent ber crhasyed i n
dosages i W0 aninsolihh séhédtdzds r@angenohakr am &h@ulixloseﬁ&]:ﬁﬂﬁr%égput |'2800 gy
and preferabl it bout . 200 . 5, referred oral dosage
form such as¥tfg%€g]t gggf#m%gpésﬁlee%ts '%chgﬁfa?%%ﬁ’eéﬁ%ﬁ‘% Frtfifct ase

i nhi bi tor in LaRParblmtReFWimbodisglesed &noWitS10PRtapt Nosf erably from

4,572,912), rosiglitazone (SKB), pioglitazone (Takeda),
Mitsubishi's MCC-555 {disclosed in U.S. Patent No.

15 5,594,016), Glaxo-Welcome's GL-262570, englitazone (CP-
68722, Pfizer) or darglitazone (CP-86325, Pfizer,
isaglitazone (MIT/J&J), JTT-501 (IPNT/P&U), L-895645
(Merck), R-119702 (Sankyo/WL), NN-2344 (Dr. Reddy/NN), or
YM-440 (Yamanouchi), preferably rosiglitazone and

20 pioglitazone.

The compounds of structure I will be employed in a
weight ratio to the thiazolidinedione in an amount within
the range from about 0.0l1:1 to about 100:1, preferably
from about 0.05 to about 10:1.

25 The sulfonyl urea and thiazolidinedione in amounts
of less than about 150 mg oral antidiabetic agent may be
incorporated in a single tablet with the compounds of
structure I.

The compounds of structure I may also be employed

30 in combination with a antihyperglycemic agent such as
insulin or with glucagon-like peptide-l1 (GLP-1l) such as
GLP-1(1-36) amide, GLP-1(7-36) amide, GLP-1(7-37) (as
disclosed in U.S. Patent No. 5,614,492 to Habener, the
disclosure of which is incorporated herein by reference),

35 as well as AC2993 (Amylin) and LY-315902 (Lilly), which
may be administered wvia injection, intranasal, inhalation
or by transdermal or buccal devices.
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about 0.5 to about 80 ng, and nore preferably fromabout 1 to about 40 ny.
10 A preferred oral dosage form such as tablets or capsules will contain
t he squal ene synthetase inhibitor in an amount of from about 10 to about
500 ngy, pVerERIse y from about 25 to about 200 ny. The BGHEBOESHEnNI ¢ agent
may al so be a |ipoxygenase 15 inhibitor including a 15-1i poxygenase

(15- LO) i nhi bi t or Wheyehpueserhz indtdozwie, dehevanl fesyhsurtas;| eneth i n WO

97/12615, 1asl gﬂ&fﬂﬂé orﬁﬁ@ﬂﬁggosgglﬂ,%m 97&3}1 L3 qe i SOt hi azol ones as

di sclosed in 6/ 38144, an nhi d| SC osed by Sendobry et
al " Att enuaFPORTBFCRRIR 2 ‘ﬂ@ﬁ&ggaﬁi‘ﬂ%r "o§ q%lrdé‘ﬁﬁl ts with a highly
sel ective 15nhlbbuq:germbm loirt miglatal rrgrss,rgmhma(nmjeenabmm dant

propertigs" ﬁ%ﬁ ﬁir@émc@xo% } 9By be dpibyty 4206, and Cornicel [
et al, "15- u a?j;qase ﬁlts a |t]|}on ApNoveI Ther apeuti ¢ Target for

25 Vascul ar "e’*°n’bﬁ$ W&Fﬂa’t‘}éﬁ'ﬁ@a‘? B iafieuntgogsnd gosingo0. The
_ conpounds o&sfbnmld:aat:éda:rrd tihee Phypdtian te Desk Ryefeiremeye {PDRIDI Oyed

t th in th f f
ogether in the s Egr?i. g%etf%mﬂfofn ﬁ%zeeé%lbo\ygggage or e

taken at the sane e corrp05|t|ons may be
adni ni st er cBMPHCYSR O AWAUNLE Wi thin ehe rrange aﬁmma'b@utsﬁﬂ@ 'é°or di vi ded
doses ol0 ongbbut f 2000 tngrgserd dayy whith i@y e aihirdatleeeldoifit 8ihghe pati ent

conbi nat oncE. AP Al Bl B Pbitr FulA gAY 0 8N 00 L nl i pi deni ¢
agent is pravastthﬁre present, the thiazolidinedione anti-diabetic

agent may be employed in amounts within the range from

about 0.01 to about 2000 mg/day which may be administered

15 in single or divided doses one to four times per Aday.-

Where present insulin may be employed in
formulations, amounts and dosing as indicated by the
Physician's Desk Reference.

Where present GLP-1 peptides may be administered in -

- 20 oral buccal formulations, by nasal administration or -
parenterally as described in U.S. Patent Nos. 5,346,701
(TheraTech), 5,614,492 and 5,631,224 which are
incorporated herein by reference. : : : :

The antidiabetic agent may also be a PPAR a/y dual

25 agonist such as AR-HO39242 (Astra/Zeneca), GW-409544
(Glaxo-Wellcome), KRP297 (Kyorin Merck) as well as those
disclosed by Murakami et al, “A Novel Insulin Sensitizer
Acts As a Coligand for Peroxisome Proliferation -
Activated Receptor Alpha (PPAR alpha) and PPAR gamma.

30 Effect on PPAR alpha Activation on Abnormal Lipid
Metabolism in Liver of Zucker Fatty Rats”, Diabetes 47,
1841-1847 (1998). :

The antidlabetlc agent may be an SGLT2 inhibitor
such as disclosed in U.S. provisional application No.

35 60/158,773, filed October 12, 1999 (attorney file LA49),
employing dosages as set out therein. Preferred are the
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sinmvastatin, lovastatin, atorvastatin, fluvastatin or cerivastatin as well
as niacin and/or cholestagel. The antidi abetic agent which may be

optionally ed in conbination with the conpound of I may be
1,2,3 or ‘?8%2(2{63% abetic agents or antihyperglycenic agﬂ(ﬁ'{/@gﬁoﬁﬁlﬁdi ng

[ nsul I n secret aﬂpgues Qr insulin sensitizers, which may include

bi guani des, H?psugéﬁégnﬁtﬂéd%ﬁcﬂﬁﬁquﬂﬁdeFOFQe pbarey agoni sts, 10
such as thi azappdicadiones, aP2 inhibitors, PPAR a/y dual agonists,

di peptidyl pepti dase.i[.hg éﬁ)gm& éﬁ‘& .bé t.o (?F%‘t S&Tgﬁo%gr% O’é%#?%'eg/ or

megl i tini des, 8s- L nsut 4 (GP-1).
The antldlabeFPG a@gnﬁlﬁﬁ}oﬁédakpcﬁfﬂ :EPE%mpﬁhypargﬁyceh1ﬁoagent preferably

a b}guanldscfosh3ai OHBtfﬁiDé@ S%)ﬂ8M£Hr0h”1&99© sahaslﬁh@rgof preferablé
metformn HCl et ¢ ag I gua conpounds
of structuré Prmﬁfggﬁagn%? Je%a ’r?’b%(ﬁe %ﬁt/lfg ?ﬁgrog g ‘g o%' within

t he range froﬁﬁaﬂo&@tDOOOQY1kae T2 M) 1@mployna§edabageéramnsénnﬁuﬂ) 01:1

to about 5:1. herdhft, anpieiabpid Cardeite Wip a'uflasp sg;ﬁ dahgsa sulfonyl
urea such as gsggurldg igjalso kovvna l,i be Fmepiride

(di scl osed in B &pe a 17‘85)’-°ngl i pi zi de gliclazide or
chl or propd®i de, ot hEhe kmmdmbétmwlageeasmay behar DRt LiibyiIeitgdzy GRIGH: .

agents which agt d@gcigge g.hiB&EEcﬁhBHegO}’l%é;eééss £44 BJ]I N the

gl yburi de andg |2| <geln preferre M il St er et
same or in selfargRel®r a? 03 (atfornen &ide LARR) ¢ oNBBAAMBSYH, structure |
wi Il be enpl oWedsyas272 \eiQde /670 (PROBIEODRULS pnwbosye s the range from

about  0.01: 1(pRosPEkuG O Hood) éild312 R pkob T BBRARY Y nlp Web7ddh (1-

15 [[[2-[(5-cyanopyridin-2-yl)amino] ethyl]lamino}acetyl]-2-
cyano- (8) -pyrrolidine) (Novartis) (preferred) as
disclosed by Hughes et al, Biochemistry, 38(36), 11597-
11603, 1999, TSL-225 (tryptophyl-1,2,3,4-tetrahydro-
isoquinoline-3-carboxylic acid (disclosed by Yamada et

20 al, Bioorg. & Med. Chem. Lett. 8 (1998) 1537-1540, 2-
cyanopyrrolidides and 4-cyanopyrrolidides as disclosed by
Ashworth et al, Bioorg. & Med. Chem. Lett., Vol. 6, No.
22, pp 1163-1166 and 2745-2748 (1996) employing dosages
as set out in the above references.

25 The meglitinide which may optionally be employed
in combination with the compound of formula I of the
invention may be repaglinide, nateglinide (Novartis) or
KAD1229 (PF/Kissei), with repaglinide being preferred.

The compound of formula I will be employed in a

30 weight ratio to the meglitinide, PPAR y agonist, PPAR a/y
dual agonist, aP2 inhibitor, DP4 inhibitor or SGLT2
inhibitor within the range from about 0.01:1 to about
100:1, preferably from about 0.05 to about 10:1.

The other type of therapeutic agent which may be

35 optionally employed with a compound of formula I may be
1, 2, 3 or more of an anti-obesity agent including a beta
3 adrenergic agonist, a lipase inhibitor, a serotonin
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about 5:1. 35 The oral antidiabetic agent may al so be a gl ucosi dase

I nhi bitor such as acarbose (disclosed in U S. Patent No. 4,904, 769) or
mglitol (disclosed in U S 73 WD 01/21602 PCT/ US00/ 25710 Patent No.
4,639, 436VOURHOA nay be administered in the same or i PCI/ESEH2TM e or al
dosage forms The conpounds of structure | will be enployed in a weight
ratio to theldpdidopagmise)i nanbtabe inhibitdrheah apagénhibitedoy 0.01:1 to

about 100: 1,tlpresiy &bb)épi:b@”hgéb_@élé &,@}Brlahoaﬁﬁgggﬁégéz tpe conpounds of

structure | may b | nation wt goni st such as a

e
t hi azol i di nedi one 2 S EpﬁﬁﬁFFgl‘ég%Qﬂnitﬂt tdeh mayiRéulin sensitizers
(whi ch has mﬁmlﬂw eonioyedi iy cadbiocition MiORVapedmesisd srich as

troglutazonezdf@ae&-mlamsrmisﬁﬁzal#g@a){oagh?%gag H‘J“ﬁ% Pat ent _No.

4,572,912) @{) i tazone 1;)l oglitazon ubi shi '
MCC- 555 (di s i RXUCE33 48 n{PINger)5 o sghenllst)owram \&| cone' s
GL- 262570, @ggphis&soas ADFel6&IR2in Rf.iszephtent dR64) ISWQ({ALCP‘%?’%

Pfizer, i sggl-;l-foaggge ﬁl 2%’44 DSJ'QQGS%%?%QI@ P%é_e 895645 (Merck),

R-119702 (Sank g nouchi ),
preferably rpig? al irt ?5%35&7'103 3@9"45|419ab9h99 Em%fwmb-unds of structure |
wi ||l bel@npl oyed Mhealipesghinkithitor awHike hﬁXaﬁglb in an anount

0,05 to abogrorgred 4 aningbish bivd 2°Sieornd 45 Hetmomemai amunt s
of |ess thaReaREListaD oF AFlaid6nt(Adizywe) e myéntoriagsdw: be1ng
preferred.

The serotonin (and dopoamine) reuptake inhibitor

15 which may be optionally employed in combination with a
compound of formula I may be sibutramine, topiramate
{Johnson & Johnson) or axokine (Regeneron), with
sibutramine and topiramate being preferred.

The thyroid receptor agonist which may be

20 optionally employed in combination with a compound of:
formula I may be a thyroid receptor ligand as disclosed
in W097/21993 (U. Cal SF), W099/00353 (KaroBio),
GB98/284425 (KaroBio), and U.S. Provisional Application.
60/183,223 filed February 17, 2000, with compounds of the

25 KaroBio applications and the above U.S. provisional
application being preferred.

The anorectic agent which may be optionally
employed in combination with a compound of formula I may
be dexamphetamine, phentermine, phenylpropanolamine or

30 mazindol, with dexamphetamine being preferred.

The various anti-obesity agents described above may
be employed in the same dosage form with the compound of
formula I or in different dosage forms, in dosages and
regimens as generally known in the art or in the PDR.

35 The antihypertensive agents which may be employed
in combination with the compound of formula I of the
invention include ACE inhibitors, angiotensin II receptor
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i ncorporated in a single tablet with the conmpounds of structure |I. The
conmpounds of structure | may also be enployed 30. in conbination with a
anti hypergl ycenic agent such as insulin or with glucagon- Ilke(@? tlde 1
(GLP-1) suc ‘ﬁoé&” |(1 36) am de, GLP-1(7-36) anide, §)

di sclosed in U.S. Pa Z¢614 492 to Habener, _the d| scl osure of V\:hl ch
i s incorporat é‘&tﬁgpé‘l"ﬁtﬁy N@? Ghcinhibitors. a8 wedlagsogaleiwyl i n) and

LY- 315902 (Li khphnedhbtbckezy, Hp- adirdreirefier bd.o\tkérbnaﬁdtbﬁﬁerl égasal ,

i nhal ati on oggb %@ﬁ@] 1/ 2160

PCT/ USOO 2571% 2% gggygggggﬁ%wé %t\if“ile%q'glgl mr g%as such as

gl yburide, glinmepir % 2gSigtepgen ﬁ?ﬁﬁﬁ%ﬁkﬂg QﬂﬂY@ﬁpﬂaba#léerawhlghlcla2|de
and the gl ﬂcomagabe empmopeaomsr@mr:hmmd@rs Ehekkt @bn@amﬂﬁgllan

(i njectable, . cal qral o)
formul ations &s guécrl ge% Zatgtg‘gfé uCh ﬁkn%éﬁﬁgaggﬁﬁhﬁ% i ndi cated in
t he Physi ci anderpeakireser suek ?{EPDR)Y Of\/\WMepdeseihosedeilﬁdWSn Pat sal t

thereof may bsognal, oxeclasg eamﬁu@ca/m td A1t 'ﬂl%n'i:iBH@df 598?é‘b%5t.tl§00 to 10
about 2000. rrg §E° f‘% V\@é égp nistered in_sin or divided
doses one to F88F°PFhns ?'I"yls‘\/\ﬂer(e eSeMercaREor Ar azol i di nedi one

anti - di abt®i cmehbyhpropjobel bripipxscddnen bedugt preféhredf hend ange from
about 0.01 tOmé?EHEt@QQ?l NG £8a i dfﬁléuﬁgtﬁg{'ﬂzgasé%ffnéé Jl:l?'ikgl e or

di vi ded doses_one {. é %{ )6 ent 1 ns may
enpl oyed in PBYnBFaFROAS, ’a%%'(sﬁf[ A Uy Ssi R@tasNPnd?c%&-%ePQﬁ/ "!Jk‘r'él
Physi ci an's Daefeﬁeprlknbelnngefqm:went GLP-1 peptides nmay be

adm ni stered in Other examples of mercapto containing ACE

15 inhibitors that may be employed herein include rentiapril
(fentiapril, Santen) disclosed in Clin. Exp. Pharmacol.
Physiol. 10:131 (1983); as well as pivopril and YS980.

Other examples of angiotensin converting enzyme

inhibitors which may be employed herein include any of

20 those disclosed in U.S. Pat. No. 4,374,829 mentioned
above, with N-(l-ethoxycarbonyl-3-phenylpropyl)-L-alanyl-
L-proline, that is, enalapril, being preferred, any of
the phosphonate substituted amino or imino acids or salts
disclosed in U.S. Pat. No. 4,452,790 with (S)-1-[6-amino-

25 2-[[hydroxy- (4-phenylbutyl)phosphinyl]oxy] -1-oxohexyl] -L-
proline or (ceronapril) being preferred,
phosphinylalkanoyl prolines disclosed in U.S. Pat. No.
4,168,267 mentioned above with fosinopril being
preferred, any of the phosphinylalkanoyl substituted

30 prolines disclosed in U.S. Pat. No. 4,337,201, and the
phosphonamidates disclosed in U.S. Pat. No. 4,432,971
discussed above.

Other examples of ACE inhibitors that may be

employed herein include Beecham's BRL 36,378 as disclosed

35 in European Patent Application Nos. 80822 and 60668;
Chugai's MC-838 disclosed in C.A. 102:72588v and Jap. J.
Pharmacol. 40:373 (1986); Ciba-Geigy's CGS 14824 (3-([1-
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20 oral buccal fornulations, by nasal adm nistration or parenterally as
described in U S. Patent Nos. 5,346,701 (TheraTech), 5,614,492 and

5,631, 224 which are incorporated herein by reference. The antidi abetic
agent mayVRYZIHR 3 PPAR a/y dual 25 agonist such as ARGIIGDIZ5T10

(Astral/ Zeneca), GW 409544 (d axo-Wellcone), KRP297 (Kyorin Merck) as well
as those di v abenvi-3kphenel - £18) “prdiyldaminebt2n3 Sensiti zer  Acts As
a Col i gand fuostiaiyarioserexBol 36T AddihzeritllY2hede Recepi gy Pha (PPAR
al pha) and ij%l%%@éa“ng’g Effs"‘ci_é1 on %’AR al pha Activation on normal Lipid
Met abol i sm i T L1 var of tzdeRer FRERY You S103614,8pdsCAF 16 164N - 1847 (1998).
The anti di ab& (D <dddAs) miyabinanl SGAR ypentvldamisorh2 48, 4jscl osed in U.S.
provi si osal ﬁﬁﬂdr@@&boﬁ-MO-ﬁﬁ-ﬁ%ér%zL? LhLephQhplel Ley 1999 (attorney

file LA49), ,enplo ing dgsages as set o ¢ therern: referred are the - 75
WO 01/ 21602 %F/iﬁg& B7Y05 - cBpoliRts éIBgRZBedcetaprikerred in the above
appl i cati on. (dllecepriildi Rbénippamedistlpsed d8n BERZ. | THéRUP OrResfUCh as
di sclrosed i mdlgh1 RPBEFALAQI5SLN | : 1,053, fil.ed Septenber 7,
1999, and in U S qgr ov?:'si ong?égpﬁoﬁscdg?i Egmgg.{”‘ggo}‘?%"?‘?hﬁ& filed April 5,
1999 (attorgiéf PEEY AB7EYYO o RALSAt, &y 0I8g832 aand cfuxst THear.eiRes.Preferred
are the l8ongdurds (desspynakedi £570 pimiechse) ddséiesabome application. 10 The
anti di abeti (S\cj iRt or as. di scl,gsed in Provisiona
Appl i cati on 605 1gglggél?ﬁ%dﬁ'ﬁ%rc l%éh ébgggrat‘f%’r"’rﬁﬁ”?’i e LA50),
W99/ 38501, (Ha§uARsbaBocke) aticrirsedpiuRf ODFaxyiovaes/ Frattacol .

9:33 (1987); R 31-2201 (Hoffman-LaRoche) disclosed in

FEBS Lett. 165:201 (1984); lisinopril (Merck), indalapril

15 (delapril) disclosed in U.S. Pat. No. 4,385,051;

indolapril (Schering) disclosed in J. Cardiovasc.

Pharmacol. 5:643, 655 (1983), spirapril (Schering)

disclosed in Acta. Pharmacol. Toxicol. 59 (Supp. 5):173

=)

(1986) ; perindopril (Servier) disclosed in Eur. J. clin.

20 Pharmacol. 31:519 (1987); quinapril (Warner-Lambert) -
disclosed in U.S. Pat. No. 4,344,949 and CI925 (Warner-
Lambert) ([3S-[2[R(*)R(*)])1I3R(*)]-2-[2-[[1-(ethoxy-
carbonyl) -3-phenylpropyl] amino] -1-oxopropyll-1,2,3,4-
tetrahydro-6, 7-dimethoxy-3-isoquinolinecarboxylic acid

25 HCl)disclosed in Pharmacologist 26:243, 266 (1984), WY-
44221 (Wyeth) disclosed in J. Med. Chem. 26:394 (1983).

Preferred ACE inhibitors are captopril, fosinopril,
enalapril, lisinopril, quinapril, benazepril, fentiapril,
ramipril and moexipril.

30 NEP/ACE inhibitors may also be employed herein in
that they possess neutral endopeptidase (NEP) inhibitory
activity and angiotensin converting enzyme (ACE)
inhibitory activity. Examples of NEP/ACE inhibitors
suitable for use herein include those disclosed in U.S.

35 Pat. No.s. 5,362,727, 5,366,973, 5,225,401, 4,722,810, -
5,223,516, 4,749,688, U.S. Patent. No. 5,552,397, U.S.
Pat. No. 5,504,080, U.S. Patent No. 5,612,359,U.S. Pat.
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( PROBI ODRUG), W99/ 61431 ( PROBI ODRUG), NVP-DPP728A (1 15 [ [ [2- |
(5-cyanopyridin-2-yl) am no] ethyl] am no] acetyl] -2-
cyano-(S)-pyrrolidine) (Novartis) (preferred) as “disclosed b Hugpes et
al, Bi ocheﬁ&?t"?’%‘“%s(%), 11597- 11603, 1999, TSL-225 PCT/US00/25710
(tryptophyl-1,2,3 4-tetrahydro- isoquinoline-3-carboxylic acid (disclosed
by Yanada et 20-aP;5BPedrd: EuRRREARAhenteAPPlicatdon) 05937444640, 2-
cyanopyrrol i diodes , sed, 4059apapy| red9sligies, amrdpeanosately Aﬁ%ﬁ%@éé{bzﬁt 8a| :
Bi oorg. & Med et - . 2, pp 1163-1166_an 745-274
(1996) enploypﬁgbgggégésEBEEQQ%ta %ngga1ﬁfﬁé.a%%oégrPBFE?eﬁ%E%FF 25 The
meglitini de WAPPRigaLieBt PBARF2TADe enployed in conbination with the
conpound of fornul apreFerired atBVERbsE NEBM®EE 1BRBAREIENg" Lpi de
(Novartis) or hKAD1%29R§P /Kisgﬁ%gﬂ wi.th repa ﬁ ni de be%n npré%%?#% . The
conpound of fSPFAFRTI "Rifh kS Fqignarec, a8 PESLRETEH: 1Rathe akPYae
meglitini de, PRARnGsAgpplicativuk which AUS. pgoenss, ar@2incdigbiaied DP4

i nhibitor or §Gkd2n bphikbiéPendi | hi f ; 1 by about
100: 1, prefer gl y gﬁ-.o%ﬂgb ut %* 05 tdokttag%&?%%ggf E%E]e&%ﬁée?%%pte' ol%'&

t her apeuti c ag Rt 2¢hi h§§ H*) Irhexahygxar by [dApmeyeaptp th-exevimound of
formul a | 10raypbenylprépyB) amimulr €2 ,&-dimethyl~gbegbt yHageapinecl udi ng a beta
3 adrenergic ggepist | | 1 4RI Qr oLophh 76 WO 01/21602

PCTI US00/ 25710 ?aﬁdaag%awcﬁg%ar%&%@ and E?Fo%@%ﬁ‘_apz inhibitor, a
thyroi d receptor agdhfsengharensiy bhaasepteragasrgomiethéalsd adrener gic
agoni st whi chrefigrbed optherein \as MpgdveensinConbaneidoni s tdy agonpound of
5 fornmula | 7 oo sl /dal ni.pp 1750355, (Mer.ck),. or 331648
(Ptizer) ?§ g?ﬁ%%&iﬁ%gﬁ)b%é%f%§¥gafg¥ WsR Bg}elk 1nc§udés, but 'is nggD
limited to, irbesartan, losartan, valsartan, candesartan,

telmisartan, tasosartan or eprosartan, with irbesartan,
losartan or valsartan being prefeired.
A preferred oral dosage form, such as tablets or
capsules, will contain the ACE inhibitor or AII
20 antagonist in an amount within the range from abut 0.1 to
-about 500 mg, preferably from about 5 to about 200 mg. and
more preferably from about 10 to about 150 mg.
For parenteral administration, the ACE inhibitor,
angiotensin II antagonist or NEP/ACE inhibitor will be
25 employed in an amount within the range from about 0.005
mg/kg to about 10 mg/kg and preferably from about 0.01
mg/kg to about 1 mg/kg.
Where a drug is to be administered intravenously,
it will be formulated in conventional vehicles, such as
30 distilled water, saline, Ringer's solution or other
conventional carriers.
It will be appreciated that preferred dosages of
ACE inhibitor and AII antagonist as well as other
antihypertensives disclosed herein will be as set out in
35 the latest edition of the Physician's Desk Reference
(PDR) .
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agoni sts as disclosed in U S. Patent Nos. 5,541,204, 5,770,615, 5,491, 134,
5,776,983 and 5,488,064, with AJ9677, L750,355 and CP331648 being
preferred. 10 The |i pase inhibitor whi ch may be optionally enployed in
conbi nat i $P WH¥2a conpound of formula | may be orlist RCTHSIAFATIO62
(Alizynme), with orlistat being preferred. The serotonin (and dopoam ne)
reupt ake i nhi bi t orOther \gxapipleayobcpvefenred |antdiypeyednsiveoafenesi on with

a conpound safidapr8allfer uBBYnbLe Sh bid t son &
Johnson) or 1%ﬁok ﬁ&feR%gu g {__)n) W|th ﬁfﬁlég%{mrag%%gigﬁd?\ran#%g@n&e bei ng
preferred. Cﬁhp JPPE¥ERES ¢ Wl%%nbgcéo optionally enployed
in conbi nati nmnﬂ¢8§@Bonw@uanamil f ni fed tpinetaynadelall, hii bt daz&g ept Or

| gand as melomging, 1 STARIAR (ldrat 353 (KaroB o),
Gas8) 284425 [ KL g a Priovi s’ﬁaong’lﬁgppf’wg’?é%% %0/ 183, 223 filed

February 172 l\M r‘éﬁ Salole ESTREPEHR dQHAZQREM.ONs and t he
above U. S. mmpmmaaﬂ., apd| chatidimebeiolg (caehpres®) . The anorectic agent

D T e opt 1 Likoti B RARE e S THENAEA0 11! bOny.COROVIL L Tor Ml @
wi th dexanpﬁé’f"?ﬁi‘lﬁgsbﬁf‘-n@ﬁ?‘@f%r'—'r édlcmﬁé hxrir@qb erethisinidery agents
descri bd@ aborasemjdebefergseawialt, Bpitensag0to0s20hnd q,_r,{a amidehe compound

O ey ol 1o B AREUARERTAL 4SO L pel ?ad%ﬂafaxg«@r%fni.%zezzeﬁfs
whi ch may b&oBRpnayéan w#lemmd@nom fnrwhda chrpb e diveatdoha | of the
i nvent i odinclalgdasplin NlNPidcgreaN It 2EEHSidind, [ERRLAamble,
abciximab, tirofiban, eptifibatide, anagrelide, and

15 ifetroban, with clopidogrel and aspirin being preferred.

The antiplatelet drugs may be employed in amounts
as indicated in the PDR. Ifetroban may be employed in
amounts as set out in U.S. Patent No. 5,100,889.

Antiosteoporosis agents suitable for use herein in

20 combination with the compounds of formula I of the
invention include parathyroid hormone or bisphosphonates,
such as MK-217 (alendronate) (Fosamax®). Dosages
employed will be as set out in the PDR.

In carrying our the method of the invention, a-

25 pharmaceutical composition will be employed containing
the compounds of structure I, with or without another
therapeutic agent, in association with a pharmaceutical
vehicle or diluent. The pharmaceutical composition can
be formulated employing conventional solid or liquid

30 vehicles or diluents and pharmaceutical additives of .a
type appropriate to the mode of desired administration.
The compounds can be administered to mammalian species
including humans, monkeys, dogs, etc. by an oral route,
for example, in the form of tablets, capsules, granules

35 or powders, or they can be administered by a parenteral
route in the form of injectable preparations. The dose
for adults is preferably between 50 and 2,000 mg per day,
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WO 01/ 21602 PCT/ US00/ 25710 antagoni sts, NEP/ ACE inhibitors, as well as
cal cium channel bl ockers, (3-adrenergic bl ockers.and other types of

anti hypertensive ents |nclud|ng diuretics. The“angiotensin converting
enzyne i nhl‘ﬁpt"yi"‘(}&gn ch 5 may be enpl oyed herein includes REIGSWORHA? ai ni ng
a nercapto (-S-) noiety such as substituted proline derivatives, such as
any of those #hdehosan %ﬁ gdminetered in 044ngde toséndet Lh Eheaform

ment i oned abowg, lwugbldgaptg@§é§ ff&ﬁﬂ1J4Ltl%Eg( g} gagercapto 2 10

met hyl propi onyl ] -L- péoglne rred, .and apt oacyl derivatives
of substituted prolifeSYREEH a%a %ﬁgﬁ % 1032d &FyéPbgﬁﬂth°EJ%PH¢Q&HSIV0
4,316, 906 wi t kompofisdspof | struciupe ef et250d mgft, hdncensepl s @f) nE@idapt o
cont ai ni ngsACEaﬁﬁebﬂbhbhE?ﬁawa 1§Tﬁe{%)be ‘?:r'ﬂ%' &ﬁ.%!up'gr?bnp%sﬁgé&de rentiapril

(fentiapril S nten) disclosed in 10: 131
(1983); as welPTRUgdB; 906?.?‘6%08%%9%@“&9@9“&&#59@ Ne. ahgﬁi@l%tmnn
converting enrgpsulenhi bi tors which nay be enpl oyed herein include any of
20 those discl osed i 7 ntloned abov

N- (1- et hoxycar bon I-§ é%é:ll’l %"ﬂ pi/\%) i %lgél %Parﬁ pPBI }ﬂepr?%éﬁéql\;%y

enal april, bePA§PpLerdiy call a%qﬂgo? trige qfhsgppgnade Qﬁbstmq;macbaln no or
i M no aci 8 O&nsal&Sv1dl$Cé§§§¥h¢éll. &rd@ﬁé—d ind ﬁé@ S YA Fo

(S)-1-(6-amn 5 [ ( |.byt o) xohexyl]-L-
proline or (cgrséha%lrllél ?&g{&gg ?fefg} X’d‘ 3l éﬁésﬁﬁ?‘ 5 'ﬁ%n%;f}l' %I I nes
di scl osed i n physipiegicapb. SalnqﬁiatniprwdnceoaadlaﬁecEableh f05|nopr|
bei ng preferEngaggyl@ﬁ t he phosphi nyl al kanoyl substituted 30 prolines
di sclosed in S. Pat. No. 4,337,201, and the phosphonam dates' di scl osed
in.US. Pat. No. 4,432,971

15 The following Examples represent preferred -

embodiments of the invention.

The following abbreviations are employed in the
Examples:
20
'~ Ph = phenyl
Bn benzyl
t-Bu = tertiary butyl
- Me = methyl
25 Et = ethyl
TMS = trimethylsilyl
TMSN3; = trimethylsilyl azide
TBS = tert-butyldimethylsilyl
FMOC = fluorenylmethoxycarbonyl
30 Boc = tert-butoxycarbonyl
Cbz = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl
THF = tetrahydrofuran
Et,0 = diethyl ether
hex = hexanes
35 EtOAc = ethyl acetate
DMF = dimethyl formamide
MeOH = methanol
EtOH = ethanol
i-PrOH = isopropanol
40 DMSO = dimethyl sulfoxide
DME 1,2 dimethoxyethane
DCE 1,2 dichloroethane
HMPA = hexamethyl phosphoric triamide
HOAc or AcOH = acetic acid
45 TFA = trifluorocacetic acid
i-Pr;NEt = diisopropylethylamine

v
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di scussed above. O her exanples of ACE inhibitors that may be enpl oyed
herein include Beechanmis BRL 36,378 as disclosed 35 in European Patent
Application Nos. 80822 and 60668; Chugai's MC-838 disclosed in C A

102: 72589woaneiédap. J. Pharmacol . 40: 373 (1986); G ba- BETFHO0RSTES 14824
(3-((2- 78 WD 01/21602 PCT/ USQQO 25710

et hoxycar boBgkN 3= pheiretithylb®ingr opyl | am no) - 2, 3, 4, 5-

t et r ahydr o- BMMxe- H-f&88)y bemmaheyliine- 1 acetic acid HCl) disclosed in UK
Patent No. RMBB6%44adimaICEyledidbpyradisy - [ [ (I S)

- 5- ani no- | - YaBBo)y madipn bewohyiiride 3, 4, 5 5

t et r ahyd? o- Eabﬁﬁoaeﬁﬂ=b§w@ap@ptnba¢etQXEhQIthﬂnh4P disclosed.in U S. Pat.
No. 4,473, 5PEBABEt apdiisokutivic éduminumahydipids) di sclosed.in Eur. Therap.
Res. 39: 671513-15863 Llispizmsadendaym hydwisld | (Hoechsst) disclosed in Euro.
Patent No. 19BBDY Zner-lgylliphdum Res. 10 40: 74 (1986); Ru 44570 (Hoechst)
di scl.osed |ﬁd/ﬁrznéﬁ%444%mﬂ6¥Béﬁﬁhan34 1254 (1985), cil azapri

( Rof f mah LaREene RiiaéE{%'e&xilﬁeJ Car di ovasc. Pharmacol. 9:39 (1987);: R

31-2201 (HoKPHum- PAFRRHEID ySnogd€8 in FEBS Lett. 165:201 (1984):

li si nopri | gﬂzﬁﬂcﬁ)smﬁ‘%l quﬁ (delapril) disclosed in U.S. Pat. No.
4, 385, 051; Fﬂﬁofa FWl dlsclosed in J. Cardiovasc. Pharnacol.
5:643, 655 {1 R gg#g S %up di scl osed in Acta. Pharnaco

Toxi col 259 16 6_)5’"“% bi]do I 7_( Servier) disclosed in Eur.
3 clin 2 s pé);%ﬁ %%R Lamber) ) :
di scl osed i _‘€?§ é dF%chlE?QHSre

A Q

([3S-[2[R(*}R He
car bonygé - 35 55% ?%m = xgp‘fg%p{ Tar1b°dl§'mid t et rahydro- 6
7-di met OXyH BTSQQUﬁ THecar poxyhi Sxdrftotriazole hydrate
HOAT = l-Hydroxy-7-azabenzotriazole
BOP reagent = benzotriazol-l-yloxy-tris (dimethylamino)
phosphonium hexafluorophosphate
25 NaN(TMS)2 = sodium hexamethyldisilazide or sodium
bis(trimethylsilyl)amide
Ph3P = triphenylphosphine
Pd(OAc)z; = Palladium acetate
(Ph3P) 4Pd® = tetrakis triphenylphosphine palladium
30 DEAD = diethyl azodicarboxylate
DIAD = diisopropyl azodicarboxylate
Cbz-Cl = benzyl chloroformate

CAN = ceric ammonium nitrate

SAX = Strong Anion Exchanger
35 SCX = Strong Cation Exchanger

Ar = argon

N2 = nitrogen

min = minute(s)

h or hr = hour(s)

40 L = liter
mL = milliliter
pL = microliter
g = gram(s)
mg = milligram(s)
45 mol = moles
mmol = millimole(s)
meq = milliequivalent
RT = room temperature
sat or sat’d = saturated
50 ag. = agueous
TLC = thin layer chromatography
HPLC = high performance liquid chromatography
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25 HCl)di scl osed i n Pharmacol ogi st 26: 243, 266 (1984), W- 44221 (Weth)
disclosed in J. Med. Chem 26:394 (1983). Preferred ACE inhibitors are

captopril, |no r enal april, lisinopril, qui'napril, ke i
fentiapri I W8§ E’r and noexipril. 30 NEP/ACE inhi bi tor}éﬁ@ﬁ&%ﬁo be
enpl oyed here| t at the ossess neut r al endo epti dase (NEP)
inhibitory &%Aﬁ% g aﬁﬁ PRRAGE oG ichg g?ﬁEaP WeEpasHhi bitory

activity. Exa ré /ACE |nh|b|tors surtable for use herein include
t hose di scl os P §ass Bgcpatmaﬁ) %Pe e1ora f’!? 5 366, 973, 5, 225, 401,

4,722, 810, “C&e ﬁg"‘a 382,387, U.S. Pat.
No. 5,504, 80 % §1‘2{3§% at d°“'9 et 01/ 21602
PCT/ USOQY 2571g,‘P N meg Sé % T8t opean Appl i cation 0599, 444,
0481, 522, 0599, 444 E 6 %ﬂropean Pat ent Application 0534363A2,

534, 396 and 534,492, and European Patent Application 0629627A2. 5
Preferred are those NEP/ ACE i nhi bit orEXamplleidsages thereof which are
designated as preferred in the ove patents/appllcatlons which U. S.
patents are incorporated herein ref eoLHpreferred are
omapatrilat, BVM5S 189,921 ([S-( RKE;KJ%* -[ (2-mercapto-I|-oxo-3 10
phenylproggl)anlno] 2, 2-di met hyl - Xz oxo- H-azeprlg! - acetic acid
(genopatrit¥at)) and CGS 30440. The %angi ot ensin 11 receptor antagonist (also
referred to herei n,as angi ot enst+i—HH—antagentst—oer+—Al | ant agoni st)
suitable for use héefein includes, but is not 15 limted to, irbesartan,

| osartan, val sartan, candesartan,PEteInlsart N,cHodsosartan or eprosartan,
e[:éﬂ _

with irbesartan, |losartan or vals i preferred

15
To a 0°C solution of 4-hydroxybenzaldehyde (1.70 g,

12.3 mmol), S5-phenyl- 2-methyl ~oxazole-4-ethanol
(Maybridge; 2.50 g, 14.0 mmol) and PhiP (4.20 g, 16. 0
mmol) in dry THF (30 mL) was added dropwise DEAD (3.20 g,
20 15.0 mmol). The solution was stirred at 0°C for 0.5 h,
then was allowed to warm to RT and stirred overnight.
The orange-red solution was concentrated in vacuo and the
residue was chromatographed (stepwise gradient from 5:1
to 5:2 hex:EtOAc) to give Part A compound (2.47 g, 65%)
25 as a clear, slightly yellow viscous oil.

Al. Alternative Procedure for Preparing Part A

Aldehyde
30 (1)
Ph
=N qp
OWO'S‘Cﬂa

CH3
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A preferred oral dosage form such as tablets or capsules, will contain
the ACE inhibitor or All 20 antagonist in an anmount within the range from
abut 0.1 to .about 500 ng, preferably fromabout 5 to about 200 ng. and
mor e pr efE@ANRKOX r om about 10 to about 150 ny. For par eRETUEN/25710

adm ni stration, the ACE inhibitor, angiotensin Il antagonist or NEP/ ACE
inhibitor will b®o 25—%‘1%389}3!;110!1 ofh Snophenylwi2t-methyyheoxazgke 4-0m about

0. 005 g/ kgeuaaa@putzdoomuj Kah .28 %@i emb&:ﬁ 1t O G Qtly Q,agla]aﬁa/dkg to

about 1 ere ’tere | htrayenou it owill
be fornul at @%Pﬁ%ﬁ%@?ﬂﬂﬂ}%&%ﬂﬁéé 4gu%h Q510 83(5“‘?}1 stify PBE§ wat er,
saline, Ri ngertsoso[eltmtitem\uq)irleactmon)/entAflr.ml' wemadldng. tbt ~-8f¢ ) be

appr eci a§ edgf hat (qar, qf &' gdlggs‘agf)s ol a?é&%%ﬁb%&%ﬁfds&'&n?m agoni st as

well as oth anti fypértensi ves erein as set out in 35

the | atest ZEIFF?WHWWW%FQ@ ) DIDe RepstdARewas pERovesh tayp

01/ 21602 PChatin0bb 28T ldhd dBiramedeferplel (fegrtcicar methizelrelypert ensi ve
agents sui er n ( ant odi pi ne
besyl ate (l\%?gﬁé t% {‘)]) z’o%tnwhghu?ﬁ%{‘é(l% m(a\égs}kgx fl%l& ni f edi pi ne,
nadol ol , di Peen eeRsTmg oﬂl'l'}ﬁ Feachign| Wi wrshed Wﬁ&lhpﬁHEGOHPcﬁizhl pi ne,

at enol oo cqpvedsd GhL, &PtaalaN solaeddnpi N, T *sonlsined. aguepsuanol ol , and

cl oni di ne Hga éggt@?{eesé rt)galctgdupgghc% [ CEEI-'oroIt')hl N I %%g i_‘orconbi nation

W th corrpoun s of Tornmi asem de,
f ur osem de, OxgRRbRAOPRENAGHS Were snaasaﬂi‘d%ly wRfhed a'tléiheﬁaﬁgent s whi ch may

be enpl oyedaffleous NaHCO, and brine (50 mL each), dried (Na,80,), and
concentrated to “30 mL volume. Methyl tert-butyl ether
15 (120 mL) was added and the mixture was stirred; a white
gsolid was formed. The mixture was cooled to -20°C for
complete crystallization. The product was filtered and
vacuum-dried to give the product mesylate (23.3 g, 85%)
as a white solid. The mother liquor was concentrated in

20 vacuo and recrystallized from methyl tert butyl

ether/heptane to give a second crop of product mesylate
(3.3 g, 12%; total yield = 97%).

(2)
Ph

o):/)"\/\ OOCHO

25 CH3

A.mixture of the above mesylate (13.6 g, 0.048 mol),
4-hydroxybenzaldehyde (7.09 g, 0.058 mol) and K,CO, (9.95
30 g, 0.072 mol) in DMF (110 mL) was heated at 100°C for 2 h
(reaction complete by analytical HPLC). The mixture was
allowed to cool to RT and then poured into ice-water (400
ml:) and stirred for 30 min. The solid product was
filtered and washed with cold water (3 x 25 mL) and dried

35 in vacuo at 50°-60°C overnight. The crude product was
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conbi nation with conpounds of formula | of the invention include aspirin,
cl opi dogrel, ticlopidine, dipyridanole, abciximab, tirofiban,
eptifibatide anagrelide, and 15 ifetroban, w th clopidogrel and asgirin
bei ng pref VPAH21%2rhe antiplatel et drugs may be enpl oyed iTFERHHRTA0 o
indicated in the PDR  Ifetroban nay be enployed in anmounts as set out in
U S. Patent NGTYStaddiggd fyom;MER Foagdnes (33; 2adl eB2%r se herein

in 20 conbi natriops)wthé abdekpdpo(mas fl fonpouad) 85 ahwhitdVesti®n

i ncl ude parathyroid hornone or bisphosphonates, such as MK-217

(al endronate) (Fosamax(r)). Dosages enployed will be as set out in the
PDR. In carrying oBr the nmethod of the invention,-a 25 pharnaceutical
conposition will be enployed cgptaining the conpounds of structure |, with
or without another therapeutic nt, ipageSeehebin Wi th a pharmaceuti cal
vehicle or diluent. The pharmac c bigosi iQn can be fornulated

enpl oyi ng conventional solid or Il quid~30 vehi @ or diluents and
pharmaceut$cal additives of a typé appropriate ¥

0 the node of desired
admi ni stration. The conpounds-can he admnistered to manmal i an speci es
i ncl udi ng humans, nonkeys, dogs, etc. by an oral route, for exanple, in

the formof tabletgo §agslheton Qfﬁ'ﬂ”b%%z%ﬁ ?&y@@ﬁé%ﬁaypreéi@b’ e be
e formof injectabl e preparations.

adm ni stered by a_ pgent eral ute int
The dose forméduptgléi’gm )efae"}é%"’sftbéa\l\éeﬂ‘l’géngn&s%,%b Ot heEnddy i1 WO
01/21602 FCT/ DSEQ(267AD) wdé clidean Na®HAGRC) s St B6 ekl D .265 mallg .doggeor in
the form of ndividual.doses from1-4 tines per day. A typi.c capsul e for
or al adninist%gg?g%ggdﬂ%ﬁﬁ?ﬁ? %ﬁﬁnﬁﬁhﬂi?doylgPEBE?g¥ePYe{Q%Q%Fé%QrI t ose
(75 ng) and hours. Saturated aqueous NaHCO; (10 mL) was added, and

the mixture was extracted with EtOAc (3x 10 mL). The

combined organic extracts were washed with brine, dried

15 (Na,S04), concentrated in vacuo and chromatographed
(hex:EtOAc 4:1) to give Part B compound (45 ﬁg; 55%) as a
pale yellow oil in addition to recovered starting
material (14 mg; 27%). '

B

To a solution of Part B compound (45 mg) in MeOH (2
" 25 mL) was added aqueous NaOH (3 mL of a 1M solution). The
solution was stirred overnight for 14 h and then

20 C.

acidified to pH 5 with excess aqueous HCl (1M solution).
. The mixture was extracted with EtOAc (2 x 10 mL):; the
combined organic extracts were washed with brine, dried
30 (Na2S04) , and concentrated in vacuo to give the desired
acid which was still contaminated with starting material.

This mixture was dissolved in MeOH {2 mL) and aqueous
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5 magnesium stearate (15 ng). The m xture is passed through a 60 nesh
sieve and packed into a No. 1 gelatin capsule. A typical injectable
preparation is produced by aseptically placing 250 ng of conpounds of
structur WO OV2§03 nto a vial, aseptically freeze-dryi ng BAHUSWESTIAg. For
use, the contents of the vial are mxed with 2 nL of physiological saline,
to produce ¥mOHNn|(3cO ahl eof @ dphrsailubmon) SafddhetHeol temnilitg nigx aophesonepr esent
preferred odj | pvent,i T i n reyi ations are
enpl oyed i n%ﬁegég‘gin%?gé#%gp%'- %‘hgﬁ% £5§:Ea2é J&#z#rﬁgugé tertiary
butyl M =ahevaygavs the desgingd ThEle compeund/|as layicolivBless

trimet hyl si ' 821 BSitert t yh didregdyylsi |yl FMOC
quorenyIne%ﬁ%iécgggdﬁ%iSgﬁ)éoa[yb?egﬁ-ﬁﬂﬁggngrbonyl Cbz = carbobenzyl oxy
or car bo%enzoxy or benzyl oxycarbonyl THE = tetrahydrofuran Et20 = di et hyl
ether hex = hexanes 35 EtOQAc = et Ma@ggt ate DM = dinethyl fornmam de
MeOH = net hanol Et OH = et hanol

Ph
= N">COzH
o\}\/\o . .
CH;3 2

A >
[
3=N N CO,Et
o\/\/\o
10 s 2

_ To a solution of.Example 1 Part A compound (147 mg;
0.479 mmol) and glycine ethyl ester hydrochloride (73 mg;

15 0.52 mmol) in DCE (2 mL) was added Et3;N and NaBH(OAc)s
(156 mg; 0.74 mmol) and the reaction was stirred
overnight at RT. Flash chromatography (stepwise gradient
from 7:3 to 2:3 hex: EtOAc) gave 35 mg (21%) of the
dibenzyl glycine ester (Example 2 Part A compound). In

20 addition, 127 mg (67%) of the monobenzyl glycine ester
(Example 3 Part A compound) was obtained.
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I -PrOH = isopropanol 40 DVSO = di nethyl sulfoxide DME = 1,2

di net hoxyet hane DCE = 1, 2 dichl oroet hane HVMPA = hexanet hyl phosphoric
triamde HOAc or AcOH = acetic acid 45 TFA = trifluoroacetic acid

i - ProNet = WUPOUMPDpyl ethyl anine - 82 WD 01/21602 PCT/ URSHE2%10 £t 3N =
triethylam ne NW = N-nethyl norpholine DVAP = 4-di net hyl am nopyri di ne
NaBH4 = sodi um bor 8fydri de' 5 NaBH(OAc) 3 = sodi umtri acet oxybor ohydri de

DI BALH = dii sobutyl alum num hygdride LiA H4 l'ithium al um num hydri de
n-BuLi = n-butyllithium Pd/C #gpalladiumon §arbon 10 Pt02 = platinum
oxi de KOH = pot assi um hydroxi de” YWaoH = sp™ Hygogi de  Li OH = |ithium

hydroxi de K2CO8 = potassiumc rbgphLe\é = sodi um bi car bonate DBU =
1, 8-di azabi cycl o[ 5. 4. 0] undec- 7\end EDC Cor E

. HC1) or EDCI (or EDCI.HC1)
or EDAC = 3-ethyl- 3'-(dinethyl nfﬁb)propyl- rbodi i m de hydrochl oride (or

1- (3-di net hyl am nopr opyl ) - 3-et hyl carbodii m de 20 hydrochl oride) HOBT or
HOBT. H20 = 1- hydroxybenzotri azol e hydrate HOAT =

1- Hydroxy-g- azabengoLpi 3g0L€ of Example 1 Part A compound (35 mg;
0.051 mmol) in MeOH (2 mL) and aqueous NaOH (3 mL of a 1M
solution) was heated under reflux for 12 h. The solution
was adjusted to pH 5 with aqueous 1M HCl and aqueous 1 M
NaOH, then extracted with EtOAc (3x). The combined

10 organic extracts were washed with brine, dried (Na,;SO,),

and concentrated in vacuo to give title compound (13 mg)
as a colorless solid. [M + H]* = 658.2

Example 3
P

}&= OJE:j(\”’\Ooﬂf
CHs

15
A.
P1F=N OJ[::r"H"ooda
20

To a solution of Example 1 Part A compound (147 mg;
0.479 mmol) and glycine ethyl ester hydrochloride (73 mg;
mmol) in DCE was added Et3;N and NaBH(OAc); (156 mg; 0.74
mmol). Flash chromatography {stepwise gradient from 7:3

25 to 2:3 hex: EtOAc) gave 127 mg (67%) of the title

compound. In addition, 35 mg (21%) of the bis-benzyl
glycine ester (Example 2 Part A compound) was obtained as
a byproduct.
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BOP reagent = benzotriazol-1l-yloxy-tris (dinmethylamno) phosphonium
hexaf | uor ophosphate 25 NaN(TMS) 2 = sodi um hexanet hyl di sil azi de or sodi um
bi s(trinethylsilyl)am de Ph3P = triphenyl phosphine Pd(QAc)2 = Pall adi um
acetate (WOBPWed = tetrakis triphenyl phosphine pal | adi BET/USE281RD =

di et hyl, azodi carboxyl ate DI AD = diisopropyl azodicarboxylate Chz-d =
benzyl chloroforBate CAN = ceric amoniumnitrate SAX = 'Strong Anion
Exchanger 35 SCX = Strong, i on Exchanger Ar = argon N2 = nitrogen mn
= mnute(s) h or hr = hour(s) = NTrca,Hm [ liliter L = mcroliter
g =gram(s) ng = mlligran(s) |8 mol = mllinole(s) nmeq =
mlliequivalent RT = roomte rature sat or sat'd = saturated 50 aq. =
aqueous TLC = thin layer chromdfsgraphy HPLC = hi gh performance Iiquid
chromat ography 83 WD 01/ 21602 RPCT/1USQQ/ 25710

5 A solution of Part A compound (72 mg; 0.18 mmol) in
aqueous NaOH (2 mL of a 1M solution) and MeOH (2 mL) was
refluxed for 3 h. The reaction was adjusted to pH 5 with
aqueous 1M HCl, and solids were filtered off. The
filtrate was extracted with EtOAc (3x). The combined

10 organic extracts were washed with brine, dried (Na;S04)
and concentrated in vacuo to give a colorless solid,
which was purified by preparative HPLC (utilizing a YMC
S5 ODS 20 mm X 100 mm column with a continuous gradient
from 70% A:30 B to 100% B for 10 min at a flow rate of

15 20 mL/min, where A = 90:10:0.1 H,0:MeOH:TFA and where B =
90:10:0.1 MeOH:H,0:TFA) to give title compound (10 mg;
15%) as a colorless solid. [M + H]" = 367.2

Example 4

po SV en A

20 CHy

A solution of the amino t-butyl ester (0.040 g,
0.095 mmol), (prepared as described for Example 7 Part C,
25 except that the aldehyde used in the reductive amination
was Example 1 Part A instead of Example 7 Part A)

PO

and propargyl bromide (0.014 g, 0.120 mmol) and DBU (0.5
mL; 2.96 mmol) in DCE (1 mlL) was stirred at o°c for 5 h.

- 89 -



LC M5 = high performance |iquid chromatography/ mass spectronetry MS or
Mass Spec = nass spectronetry NMR = nucl ear nagnetic resonance 5 NMWR

spectr al = singlet; d = doublet; m= nultiplet; = d t =
triplet rrp%gm;{?lfp?hg point Exanple 1 Q@H 10 GH8 A P N 3&6’”@5’%5“ CH3 15
To a 0C sol ut E d}r]oxybenzal dehyde (1.70 g 12.3 mml ),

5- phenyl - b’?r& Qued] Ehat e‘f%rﬁﬂacf(lr%ymaﬁdgempée% gt thi® pedny. and
Ph3P (4. 2o g, E£6A8 (lIrUDin)..)lﬁaﬁlraYdJé'dEa(n'iﬂtﬂe) anaadsﬂaséowa&%afe@ (3.20

, 20 150mm| solution was . stirred at OC for 0.5 h, _ then was
gl | owed to wal'm POE% a&h‘iﬂ eetFagedr dgkecudhe %?%nrg%s’rdéﬁlstﬂld-t "3$ was

concentrat ed disgatuwedabn CHﬂHQVEEAdUB WASL Gil o rEidD @rakied éﬁtﬁwmféﬁ

dient fgomb; 1 Part A und (2.47 g, 65%
ggaa;eg C|%2PB sruﬁﬁ?Pycﬁ%?éﬁEiﬁgﬁi) v@%h%e %Lﬂlfggggpgv%a¢Wocedure for

Prepari ng Par pufifidedebydpr&bafd)iveh HPLC NYMCOs5" ODEBE' fatd x 250 mm
reverse phase column; flow rate = 25 mL/min; 30 min
continuous gradient from 70:30 A:B to 100% B; where A =
90:10:0.1 H0:MeOH:TFA and where B = 90:10:0.1

10 MeOH:H,0:TFA) to give the title compound (34 mg, 92%) as
an oil. "~ LC/MS (electrosbray) gave the correct [M +H]' =
405.2 for the title compound.

Example 5

w
Ph—(\l 3({@?(

15 COzH

A solution of 2-chlorobenzoxazole (20 mg; 0.131
mmol), the secondary amine-methyl ester (52 mg; 0.146
20 mmol)

CHs
X L
COﬂ”h

{(prepared as described in Example 3 Part A except glycine
ethyl ester HCl was replaced by glycine methyl ester HCl
and the Example 7 Part A aldehyde was employed), and

25 excess Et3N (0.5 mL) in THF (2.0 mL) was heated to 100°C
in a sealed tube and the reaction was monitored by LC/MS.
After 4 days, starting amine had been consumed. The
reaction was cooled to RT and aqueous LiOH (0.50 mL of a
1 M solution) was added to the solution. The solution

30 was stirred at RT for 5 h, after which the hydrolysis was
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e CH3 - 84 WD 01/21602 PCT/US00/ 25710 To a -5C sol ution of

5- phenyl - 2- net hyl - oxazol e-4 et hanol (20.00 g, 0.098 nol) in CH2A 2 (100 nl)
was added nethanesul fonyl chloride (12.40 g, 0.108 nol) in one portion
(exot her WO 0t/2%6% i on). After recooling to -5C, 5 Et3N (RCTASY2570110 nol )
was added slowly over 30 mn (internal tenperature <3C). The reaction was
al l owed to campiete. RTTkednisttiunecdrasocoficentratzed iion vauiot avedikg

anal yti cal C i int_.startk =1 een consuned. .The
reaction mgﬁ\l,e\a}s: ggéw%&&]ﬁggug%EClu&bggZ@é %J%Lf]%ﬁjg 3N sol ution). The
conbi ned. ap¥epasativegHRLGE(3 oty gontiinupus graxident( $Fom ¥0:3Re conbi ned
organi ¢ ext pagt C ival v washgdaw t . u sg NaHCO3 and
brine (50 nﬁgagﬁ\é@i%ﬁ is%'d ;@:?8%4) %é?g'og%n%gfiﬁ%gﬁégﬁgogggfm vol une.

e

Met hyl t@rt 98alQF 0 el HaeOH 201 FBAH F1oiksratdtisd 28nBLYBén i YMEGr 5 @RS st i rr ed;

a white sobpdxagofh EéverHtepiakklcolums) CO9! fihd @ne?@Gthar conplete
crystallization. The product was filtered and vacuumdried to give the

product nes¢PEPRULS3(22 ug/izHRA®) 28 § FRLLd b lyepbiddERELOP) quor was

concentrat edrbil ZMedRLL®)aANGMr gCRYStAldgiazed from nethyl tert butyl __
et her/heptane to give a second crop of product nesylate (3.3 g, 125; total

yield = 97%. (2) Ph CHO N O 25 CH3 A m xture of the above nesylate (13.6
g, 0.048nol), ' : Example 6 -
Ph

°)§=;\/\o’©/é;\ fOzH
CHy

The title compound (13 mg; 21%) was prepared in an
15 analogous fashion to Example 5 using the corresponding

secondary amine-methyl ester.

Ph
o)\?\/\ozg/\ H’-‘co,cH, '

CH3
(This compound was prepared as described in Example 3
20 Part A except glycine ethyl ester HCl was replaced by
glycine methyl ester HCl). Example 6: [M+H]+.= 484.2

Example 7

ol @

25
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4- hydr oxybenzal dehyde (7.09 g, 0.058 nol) and K2C03 (9.95 30 g, 0.072 nol)
in DMF (110 nL) was heated at 100C for 2 h (reaction conplete by anal ytical
HPLC). The nmixture was allowed to cool to RT and then poured into

i ce-water (UBGV2HP3 and stirred for 30 min. The solid prodf¥USRER5718 | t er ed
and washed with cold water (3 x 25 nL) and dried 35 in vacuo at 50-60C
overni ght. The cr ufte product was - 85 WO 01/21602 PCTI US00/ 25710
crystallized from MIBE- Hexane to ghve (12.2 g, 82% 2 crops) the al dehyde

(Part Al conpound) as a white solig=N B. N 2=4 5 CHs To a solution of
N- benzyl glycine ethyl ester (43 - . &I—’ nd Part Al conpound (52
ng; 0.17 nmol) in 10 DCE (10 nl) added NaB FaOAc)3 (56 ng; 0.26 nmol).

The reaction mixture was stirred vigotously overnight for 12 hours.

Sat ur at ed aqueous NaHCO3 (10 nl) —was—added—ane—+the nm xture was extracted
with EtOAc_(3x 10 nL). The conbined organic extracts were washed with
brine, dri®d 15 (NB@SIMYC eedadirnacéd3+hydrexybamah durit dgr. aphed

(hex: Et CAc 4: %) . ' IR 4 1559 p el |l ow oil
in addition t%hrggrgggjrlg'dpggr?%%g %&gyﬁa?x?gﬂl%gﬁﬁﬁ/g&ﬁoﬁ%%g@&H CHs
To a sol uti on28féparelB artpRhsfd (7450ng) 2h.- Mo@reX)2 irpsinyl HRaL 78dded

aqueous NaOH f8) Mva8f adddd SRApHi s DEADN] 4. 89! HE L 087 WASHd 1y Tl LMY Ni ght
for 14 h and then

min. The brown-orange solution was allowed to warm to RT
10 and stirred at RT for 24 h. The solution was

concentrated in vacuo and chromatographed (Si0.:; stepwise

gradient: 100% hex to hex:EtOAc 3:1) to give Part A

compound as a pale yellow viscous oil (4.01 g; 53%).

15 A.l. Alternative Procedure for Preparing Part A
Aldehyde
Ph :
e
°\)\/‘o CHO
CHj,
20 To a solution of 3-hydroxybenzaldehyde (9.1 g;

0.074 mmol) in CH,CN (206 mL) was added K,CO, {(10.3 g).
The mixture was heated to 90°C in an oil bath and stirred
for 18 h at 90°C (the reaction was complete at this point
by analytical HPLC). The reaction was cooled to RT, then
25 diluted with EtOAc (500 mL), washed with H,0, aqueous NaOH
(2 x 100 mL of a 1 M solution) and brine. The organic
phase was dried (MgSO,) and concentrated in vacuo. The
residual cil was chromatographed (SiO,; hex:EtOAc from 9:1
to 4:1) to give the Part A aldehyde (12.7 g; 67%) as a
30 viscous, clear, pale yellow oil.
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acidified to pH 5 with excess aqueous HClL (1M solution). The m xture was
extracted with EtOAc (2 x 10 nlL); the conbined organic extracts were
washed with brine, dried 30 (Na2SO4), and concentrated in vacuo to give the
desired WwOoOU2MM ch was still contaminated with starti n§CHEB®HHP.  This

m xture was dissolved in MeOH (2 nL) and aqueous 86 WO 01/21602

PCT/ US00/ 25710 BROH (3.0 nL of ‘a 1M sol ution) and the resulting solution
was refluxed for 1.5 h. Acidpg extractive workup as above gave the desired
title conpound as a colorless§= olid MO %W. [M+ H+ = 457.2 5
Example 2 Ph I N'-~ CQO02H @ ( -N NCOZEt CH3 2 10 To a
solution of. Exanple 1 Part A c@npound (147 ny; . 479 mmol ) and gl yci ne

et hyl ester hydrochloride (73 15 0.52 mml ) in DCE (2 nL) was added

Et 3N and NaBH(-QAc) 3 (156 ng;—b—+4—rpi)—and—t-he—eaction was stirred
overnight at RT. Flash chromat ography (stepwi se gradient from7:3 to 2:3
hex: Et@c) gaveA3bobutictldf ahet PartdAbecampourid/ ciin®Oegtzed 3¢ Bxanpl e 2 Part

ALCOPOUND) g 20 R PurplBLedE 4D Al BmANISNBY oty ol e ester
14.3 mmol) and EtsN (2.18 mL; 15.7 mmol) in MeOH (30 mL)
was stirred at RT for 6 h and then cooled to 0°c. A
solution of NaBH, (594 mg; 15.7 mmol) in MeOH (10 mL) was
10 added portionwise at 0°C to the solution of crude imine

over ~15 min. The solution was stirred at 0°C for 3 h,
then at RT for 3 h, then concentrated in vacuo without
heating to removed MeOH. The residue was partitioned
between saturated aqueous NaCl and EtOAc (50 mL each).

15 The aqueous layer was extracted with EtOAc (2 x 50 mL).
The combined organic extracts were dried (NazSO,) and
concentrated in vacuo to give a yellow oil, which was
chromatographed on $iO, (stepwise gradient; hex:EtOAc
from 4:1 to 2:3) tb give Part B compound as a pale

20 viscous yellow oil (4.82 g; 88%) .

C. P | OTE:j

To a solution of Part B compound (0.400 g; 0.95
mmol) and 4-phenoxybenzaldehyde (0.216 g; 1.09 mmol) in
DCE (5 mL) was added NaBH(OAc)s (0.300 g; 1.42 mmol),

- 25

followed by HOAc (25 pL). The reaction was stirred at RT
30 for 24 h. 10% unreacted starting amine was still present
by analytical HPLC. Additional aldehyde (30 mg) and
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87 WD 01/21602 PCT/US00/ 25710 B. Ph NN. CO2H OO0 CH3 2 5 A solution of
Exanple 1 Part A conpound (35 ng; 0.051 mmol) in MeOH (2 nl) and aqueous

NaOH (3 niL of

a 1M solution) was heated under reflux for 12

solution WM ted to pH 5 with aqueous 1M HC1 and aqd’&}'&soﬁ’zq\/ﬂ” NaOH,

then extracted with Et OAc_ (3x). The conbined 10 organic extracts were

washed wit h bNPRE (O8€) &d QQ\IMOA’FR afded oprd ntheit BRAGYPIY aaso stdrgiede titl e
conpound (13 g®) Rragof §0L@FLRSS BPIH,d aftMrtwhlién= rééété’oﬁwg)l e3 PH

COH O 15 CH3

H COZEt . CH3 20 To a .sol ution of anple 1 Part A

conpound (147°ﬁﬂpf353479'r%0?‘31%1‘d"b|“8¢€1 ﬁ’ér&lﬁ}PnSgt’é?t‘ﬁ%ﬁ RIAAUSIe (73
ng; ol ) i nNBREoyacs matte b Fla3NoandoMaBtbs) cardd (BEdAd 50 mt4 . MiRk) -

hr omat hy (st dient from7:3 25 to 2:3 hex,_EtQA 127
70 (675 of ( RBUEPEP o1 S RBHy G X Y3ACHR FLSH, ES8ARY (£ 24645 RLXnb ThHes. benzy!

gI yci ne ester coimsiinpti coPgiiai ¢ ektorsuwdreWaashbliawDEl &Gueous NaHCO;

10

15

20

25

30

(2 x 15 mL of a 10% solution), dried (Na;SO,;) and
concentrated in vacuo to give Part C compound (521 mg

crude material) as a clear, colorless oil.

o

Part C compound was dissolved in CHCl; (2 mL) and

TFA (1.5 mL) and the solution was stirred at RT for 24 h.

The solution was concentrated in vacuo and the residue
was purified by preparative HPLC (YMC S5 ODS 20 x 250 mm

column; continuous gradient from 40:60 solvent A:B to

100% solvent B; where solvent A = 90:10:0.1 H,0:MeOH:TFA;

solvent B = 90:10:0.1 MeOH:H,0:TFA ). The purified
product was lyophilized from MeOH/H;O to give the title
amino acid (312 mg; 48% over 2 steps) as its TFA salt
(off-white lyophilate). [M+H]* (electrospray) = 549.3

Example 8
Ph
):/N /©/\NA003H

A mixture of the amino-ester (39 mg; 0.092 mmol),
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a byproduct. 88 WD 01/21602 PCT/ US00/ 25710 B. P QrcO02H CH3 5 A solution
of Part A conpound (72 ng; 0.18 mmol) in aqueous NaOH (2 nL of a 1M
solution) and MeOH (2 nL) was refluxed for 3 h. The reaction was adjusted
to pH 5WRaR160aqueous 1M HCLl, and solids were filtered®C3fuSOU/INY filtrate
was extracted with Et OAc (3x). The conbined 10 organic extracts were
washed w tRh bri ne, 2804) and concentrated in vacuo to give a
colorless s fled by preparative HPLC (utilizing a YMC
S5 ODS 20 #col urm W|th "a continuous gradient from 70% A: 30 9B
to 100% B foen,l0 nmin at a rowrate of 15 20 ‘mL/mn, where A = 90:10:0.1
H20: IVEO—|TFAand wher e = 10: 0.1 MeOH H20: TFA) to give title

conpound( 1@EegaTedsep Q@Sﬁriliﬁ%ﬂ”egé‘a@BIlPd4’[M+ H + = 367.2 Exanple 4 P
QQ02H Cl 2-2aphthafdahlyaéi 029 aig:i-lte 1851 ol ) pudnd wﬁm(rop(c%@(lﬂol, 0.095 --

mmol ), (pre are s_descr| be )¢ a Ie7PrtC t hat the

al dehyde g h@?iguﬁ?i%a@'%m waa,ag BIehiat %TPgPtrphi % nstead of

Exanpl 8 7hF.‘ar tl‘FA) (PbONaL D was NhenCaddeld. toCthe mixture, which was -
stirred at RT for a further 12 h. Volatiles were removed -

in vacuo. The resulting residue was diluted with MeOH
(1.5 mL), filtered, and purified by preparative HPLC (YMC
S5 ODS 30mm x 250 mm column; continuous 30 min gradient @

10 25 mL/min from 100% A to 100% B; solvent A = 90:10:0.1
H;0:MeOH:TFA; B = 90:10:0.1 MeOH:H;0:TFA) to give the
desired title product (39 mg; 68%) as a-clear, viscous
oil. [M + H}* = 507.3 .

15 : Example 9

W&Q“O

A solution of the amino acid tert-butyl ester (1.8
g, 4.27 mmol) _.

25 (prepared as described in Example 7 Part B},
and TFA (20 mL) in CH;Cl, (40 mL) was stirred at RT

overnight. The solution was concentrated in vacuo, and
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CH3 and propargyl brom de (0.014 g, 0.120 mml) and DBU (0.5 ni; 2.96
mmwl) in DCE (1 nm.) was stirred at OC for 5 h. 89 WD 01/21602

PCT/ USOQ' 25710 TLC showed that the reaction was conplete at this point.

Et CAc (10 nW9OUEE2,dded and the organi c phase was washed REX¥SORBBIUNd
concentrated in vacuo. The residual oil was dissolved in CH2C12/ TFA (1:1,

1 nl) and stithedragifges¥as dissolvechdm CHaGbntanst edutedy Sbrouglihe resi due

was purified bysmaenaﬂe@; V&&@eﬁo&w@xéés@&zﬁp WIRK SalbdiNcH,8YEr se phase

colum; flow rate = /mn, 30 mn continuous gradient fT6m 70: 30 A: B
to 100% B; whéPg ﬁ°m§en§6 BLItrakpmeTeTEANSRAt AAEFE Bﬂ—V%UQCFQ) 110

MeOH: H20: TFA) preveiEethbedésited Rl aEia3 $amy, A988’ﬁ1 &énd a{\l ; LG VB
(electrosp%azéég ve he co Ject bM +H]+ 405. 2 for he title conpound
Exanpl e 5 S = 43 T15 CO2H A solution of

2- chl or obenzoxazol e (20 ng, 0.131 rrrml), t he secondary am ne-nethyl ester

(52 ng; 0.146 20 gnnl) Ph--<\ | ~ N o Co2CH3 (prepared as described in
Exanple 3 Part A eXtept glycine ethyl ester HCl1L was replaced by glycine
met hyl ester HClL and the Exarrpl e 7 Part A aI hyd enpl oyed), and 25
excess Et3N (0.5 nL) in THE 0 m-) was he oﬁ@?‘

10
The title compound was prepared as part of a
solution phase library run using the following exemplary
procedure:
To a solution of the Part A amino acid compound (27
15 mg, 0.074 mmol; in 2 mL CH,Cl,) was added (4-chloro-
phenoxy) -3-benzaldehyde (86 mg; 0.37 mmol), NaBH(OAc);
(79 mg, 0.37 mmol) and HOAc (0.1 mL). The reaction was
stirred at RT for 15 h.
The product was purified via solid-phase extraction
20 using a Varian SAX cartridge (3 g of sorbent in a 6 mL
column, 0.3 meq/g) by the procedure outlined below:

1) The column was conditioned with MeOH (10 mL) and CH,Cl,
(20 mL)
25
2) The reaction mixture was loaded onto the SAX column
3) The column was rinsed with CH;Cl; (10 mL)

30 4) The column was rinsed with 1% TFA in MeOH (3 mL)

5) The product was eluted with 1% TFA in MeOH (20 mL)
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in a seal ed tube and the reaction was nonitored by LG/ MS. After 4 days,
starting am ne had been consuned. The reaction was cooled to RT and
aqueous LiOH (0.50 nmL of a 1 Msolution) was added to the solution. The
~solution ¥W®WALE03tirred at RT for 5 h, after which the IREIYE0YRITY was 90
WO 01/ 21602 PCT/ USOQO 25710 conplete. The m xture was concentrated in vacuo
to give the crlihgepxoddctissaluoidn Wombineads fpactions f»bnpr ahi ve HPLC

30 m o B, =.90:10:0.1
o0: NeOH TR REhEtaElh Gihl iRl VRE, RoR O, okt S B AR o YN
S5 ODS 30 »wie mﬂm&&ré%m@se‘lwl @wen g solgdve Rdmetsé-i;ﬂqas@rrpound (52

829 | =
"84 5 10 Eié?%‘%e)a“m?g&gr (THE RS 975 Qo8 3B B GRESHA Tehesatdiei 13
219 wasJpr Qéfétdé-ﬁntnfaﬁm l@oﬁn%lﬁsgm%fﬁsﬁpﬁnztm@am efl&mﬁart@ t he

correspondi R 5SAEIRAA! YSSINERE rﬁ?tilwc%esﬁa@h 909 ﬁ;zddd 2 GBS OB (This
conpound was prepared as descrl Part A e&cept gl yC| ne

ethyl ester SA&VeRks Br spPas e/ i’@?ﬁ%a?zgt%}’@lbkt@?d%@ed iEhapl e
[ MH] + = 484he pE&aﬁBEepﬂrifﬂNdﬂs @ﬂ@.coaﬁ addition, LC/MS

(electrospray) gave the correct molecular ion [(M+H)* =
10 583] for the title compound.

Example 10
(procedure used with heterocyclic aldehydes)

Cl

Ph
O~ N
. 0
15 '. CHs COzH

The title compound was prepared as part of a
solution phase library run using the following exemplary |
20 procedure. '
' A mixture of the amino acid (14 mg; 0.038 mmol),

e S o ¥

CH3 "\lc_oz"'
. (prepared as described in Example 9 Part A),
5-(4-chlorophenyl) -2-furfural (16 mg; 0.076 mmol), and

25 NaBH(OAc)3 (72 mg; 0.34 mmol) in DCE (1.5 mL) was stirred
at RT for 16 h. TFA (1.0 mL) was then added to the
mixture, which was stirred at RT for a further 12 h.

Volatiles were removed in vacuo. The resulting residue
was diluted with MeOH (1.5 mL), filtered, and purified by
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25 91 WD 01/21602 PCT/USQQ/ 25710 A P~ - /IN~1 0~1 CHO CH3 5 To a OC
sol ution of 3-hydroxybenzal dehyde (3.00 g; 24.6 mol),

2- phenyl - 5- net hyl - oxazol e- 4- et hanol (5.00 g; 24.6 nmol) and Ph3P g'?. 10 g;
27.1 mol ) YROUFWOIrtE (75 nl) was added dropwi se DEAD (4.ECA/PRO0250 1 pyp) )
over 10 mn. The brown-orange solution was allowed to warmto RT 10 and
stirred at RTPFEParatpveTHRLGofYNG ofP RPS 308Wc #¥n258t B8 falvmeuo and

chr omat ograph@dntﬁaaussggpm_iﬁ@teg?laéﬁi%rﬁt: @1@@%_&3,'9&_.1208?@,}{:@@%35 ) to

give Part A yel | ow vi_scous ol g; 53%. 15 A l.

ound as a pal e
Al ternative Pﬁgggdgf eSPiYePEe’ba?i-%b"Joﬂaf&- 1 H2Qf MePH ofeFAH B j=904'19 :601cHO CH3
20 To a sol ut MeOHoH,G: TBAY ey Avalkdehyds: £8d 1t Pt le GotbdhdBOio infgy;CHICN
(206 ni) S gg?d K2CG3 10.3‘9% The .m xture was heated to 90C in an oil
8 Bt BHREY

bath and sti P8r2181%2 $®Ieacti on was conpl ete at this point
by anal ytical HPLC). The reaction was cooled to RT, then 25 diluted with
Et CAc (500 nL), washed with HaOl aqugous (2 x 100 nL of a 1 M
solution) and brine. The organic p ed (MgJS™) and concentrat ed

in vacuo. The residual oil was chromatographed (SOl hex: EtOAc from9:1
to 4:1) to give the Part A aldehyde (12.7 g; 67%)¢ay a .

O

Ph

3 2

10

An alternative purification procedure to
preparative HPLC was used as follows:
The crude reductive amination product was purified
by solid-phase extraction using an SAX cartridge (United
15 Chemicals; 3 g of sorbent in a 6 mL column, 0.3 meqg/g) by
the procedure outlined below:

1) The column was conditioned with MeOH' (5 mL) and CH.Cl,

(5 mL)
20
2) The reaction mixture (diluted with 2 mL CH,Cl;) was
loaded onto the SAX column
3) The column was rinsed with CH,Cl, (8 mL)
25

4) The product was eluted with 1% TFA in MeOH (20 mL)

The product-containing fractions were concentrated
in vacuo using a Speed Vac for 16 h to afford the crude
30 product. This was dissolved in CH,Cl,:MeOH (95:5) and
loaded onto a silica gel cartridge (1.5 g Si0,) and the
product was eluted with CH,Cl,:MeOH (95:5; 8 mL). The
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30 viscous, clear, pale yellowoil. 92 WD 01/21602 PCTI US00/ 25710 B. P
~0Bu CH3 5 A solution of the Part Al conpound (4.00.g; 13.0 nmmol),
glycine tert-butyl ester hydrochloride (2.40 g; 14.3 mmol) and Et3N (2.18
m; 15.7 Wee12160h McOH (30 nl) was stirred at RT for 6PETVEHRW2HEn cool ed
to OC. A solution of NaBH4 (594 ng; 15.7 mol) in MeOH (10 nm) was 10
added porti pm’mdgetacomiming]efmuiphenwere ceorteentrated dwewvactb nmin. The

sol ution vva r e n concentrated

i n vacuo WI ? a g% q%%q{oe%ﬂ&eed bgaaﬁ%%g-r%%lfsé}mgggart i tioned

bet ween saturat ed &a\[@éﬁ% Rprge HRACEREAtYRL® (MG & ODS14.$he 3ddueous | ayer
\évas SXE r a<2:t faf ablgmﬂ %nt(%mbt@ greiienthEré@mooed ch?amD%B?tbi'\fliw%F S hwer e
rie ncent.ra vyacuo i ve ich was
chromat o raﬁ‘ﬁédag asf S 3 wémf‘gn{é&h‘%» t%&%% Hég#?gbi to 2:3) to
gi ve Part BHgffhANA,BG,:a awé-wsnBOBws%%d"lef&Ml&?e H0/QL8H,50,1980). C ~-N
P 0%0 O3 GAGthtda2ndlo the thréidues ﬁrf@{rtwﬁs anpouns, 68ad00o; 0. 95

gggleé ﬁlggH?&Z‘% ?é en%ra%sp Ly, 9%1’(8231' e éorrect rTm?l.gcular ion (5 m) was

[(M+H)* = 583] for title compound.

10
Example 11
P
P (O @
W LN F
CH, COH
A.
15 COzt-Bu
To a mixture of the amino-tert-butyl ester (0.339 g,
0.80 mmol),
Ph
=N H
OW Nﬁ

(prepared as described in Example 7, Part B),
4-hydroxybenzaldehyde (0.127 g, 1.03 mmol) and NaBH(OAc)s
(0.510 g, 2.4 mmol) was added 7 drops of HOAc. The
reaction was stirred at RT for 16 h. The mixture was

25 diluted with EtOAc, then washed with aqueous NaHCO3. The
organic phase was dried (MgSOs) and concentrated in
vacuo. The crude product was chromatographed (SiOz;
hexanes/EtOAc 3:1 to 1:4) to provide the 4-hydroxybenzyl
amino ester title compound compound (0.381 g, 90%).
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foll owed by HOAc (25 L). The reaction was stirred at RT 30 for 24 h. 10%
unreacted starting amne was still present by analytical HPLC Additional
al dehyde (30 ml:;/% and 93 WD:01/21602 PCT/ USQO/ 25710 NaBH( OA({%SSPI&GO ny)
wer e added YRAYEWE reacton was stirred at RT for a furt héfCHESW2T4 ¢ eor

whi ch reaction was conpl ete. The solution was partitioned between aqueous
NaHCO3 (50 nL of a 10% solution) and Et OAc (50 nL). The 5 aqueous |ayer
was extracted withBEtOAc (2 x 25 nlL). The conbi ned organic extracts were
washed wi th aqueous NaHCO3 (2 x 15 nL of a 10% sQlution), dried (Na2SO4)
and concentrated in vacuo t% give Part C co 1 ng crude material)

as a clear, colorless oil. 1 SD, P PO O 5 Part C conpound was
di ssol ved in CHC13 (2 nl) and%l.

@ ) yand the golution was stirred at
RT for 24 h. The solution was CornceMtrateld 1In vacuo and the resi due was
purified by preparative HPLC (& S5 ODS 20 X980 nm col umm; conti nuous
gradient from40:60 solvent A B to 20 100% sol vent B; where solvent A =
90: 10: 0. 1 $20: MeOH: TFA; solvent B = 90:10: 0.1 McOH: H20: TFA ). The purified
product was | yophi bh&efy , ' e ki 100 acid (312
ng; 48% over 2 steglg)é gﬁ%??%ﬂﬁ?’%%ﬁ%ﬁ%?ea%xgéﬁlg%ne . [MH +
(el ect r ospr ay potubionpbaseyhiprarys rym using the following exemplary

procedure.

To a solution of Part A phenol compound (30 mg,

10 0.057 mmol) in CHxCl, (1 mL) was added 3-fluorophenyl
boronic acid (12 mg; 0.086 mmol) and 4A molecular sieves
(pre-dried at 400°C overnight) at RT. After stirring for
5 min, Cu(OAc)z (1 eq), EtiN (5 eq) and pyridine (5 eq)
were added to the mixture. The vial was capped and air

15 was allowed to pass into the reaction. The reaction was
stirred at RT for 60 h and was complete by analytical
HPLC and LC/MS. (For other reactions which were
incomplete after this time, additional boronic acid (1.5
equivalent) was added in order to form additional desired

20 product). The reaction mixture was filtered and
concentrated in vacuo.

The product was purified via solid-phase extraction
using a United Technology SCX column (2 g of sorbent in a
6 mL column) by the procedure outlined below.

25
1) The column was conditioned with MeOH (10 mL) and CH,Cl,
(10 mL)

2) The residue was dissolved in a minimal volume of CH,Cl,
30 and loaded onto the SCX column.

3) The cartridge was successively washed with CH,Cl, (20
mL), CH,Cl,/MeOH (20% MeOH, 20 mL) and MeOH (20 mL)
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~=N11 ( N*-, CO2H CHg b 30 A mixture of the am no-ester (39 ng; 0.092
mmol ), 94 WO 01/21602 PCTI USOQ' 25710 P N N CO2tBU H CH3 (prepared as
described in Exanple 4), 2-naphthal dehyde (29 ng;-0.185 nmol ), and

NaBH( OAc)WOOLUDE02 ny; 0.472 nmol) in DCE (1.5 IL)-was st PEVER0ORSTIRT for 16
5 h. TFA (1.0 nmL) was then added to the m xture, which was stirred at RT
for a further 12 h. Volatil es-were reaned I n vacuo. The resulting residue

vas & Lt edg il e a3 Trheel! wd e & s ARLIBUT B Bl qparatlve

HPLC (YMC mm co cont 1 nuous mn gr adient @10 25
m./mn fronMa@®% A to 100% B; solvent A = 90:-10:0.1 H20: MeOH: TFA, B =

90: 10: 0. 1 McOH H20: TFA) to give the desired title product (39 ny; 68% as
a--clear, viscous oil. F% 507.3 -- 15 Exanple 9 P 1 CH3 CO2H A
PNHOXH OB me/prmqgtr@ﬁ pinked Hfrant ionsd wese: cpacegtratedr (1.8 g,

4.27 mol ) in vacuo to give the desired tert-butyl ester. (Some
incomplete reactions required chromatography (on SiOz) of
the crude material to give esters of the requisite
purity). The t-butyl ester was treated with a solution

10 of 30% TFA in CH;Cl; overnight. Volatiles were removed
and the residue was redissolved in CHzClz (1 mL) and
concentrated in vacuo on a Speed Vac to afford the
desired title product (30 mg; 77%). Reverse phase HPLC
analysis indicated that the product purity was 90%. In

15 addition LC/MS gave the correct molecular ion [(M+H)® =
567] for the desired title compound.

Example 12
Ph
=N N “CoH
- Ea
‘.’"3 "CH
20
A.
Ph
=N N“"COat-Bu
W k@
CHa B(OH)2
25 To a solution of the secondary amine-tert butyl

ester (110 mg; 0.26 mmol)
Ph

=N i1y
ol/ﬁs\/\ N\(l.:Ogt-Bu

(prepared as described in Example 7, Part B),
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P~-NHQBu Y__~u CH3 25 (prepared as described in Exanple 7 Part B),
and TFA (20 nL) in CH2Cl12 (40 nlL) was-stirred at RT overnight. The sol ution
was concentrated in vacuo, and 95 WD 01/21602 PCT/ US00/ 25710 the residue
was di ssol VEQ WA pC12 and el uted through solid NaHOO3 (RO7VVMBYE excess
TFA) with excess CH2Cl2.  The conbined filtrates were concentrated in vacuo

to provide the Hedrdkehlarafibagied (Bapl) AvesRpoueeeIsivad yaddedodoy [ M +
H + = 457. 2 Bfofhyl FphedyXBdronic @83dCQ4 mdd dhe1 tird® Gempound was

prepared as par f sQl ution phase liprary run using the follow ng
exenpl ary pr@%é'ag?%‘?) Wdaggsﬁgﬂt Boﬁgcﬁ"“‘? - parie R‘%‘r’ﬁ“ﬁg yapdstérpetnd (27
1ﬁ ng, ;). 07:)1 mliu(; f]dS’tfj 3 rﬂé.GCIﬂEﬁl?/O);éwa& alddedaNgdBi_lndgAmg Qi:ndi7cated t(l)'la%:7 5
phenoxy) - 3= bepzal dehyde , c 9 ng, O. mo
and HOAC ( .1%?)?‘3 9 éf‘(ﬁ%%%?zegg?r%gﬁ Be* fo‘g°lfé:1ﬁ.esTﬁ’€rﬁr oduct
was purified vemoeed iih plecam axidr ahei eesidleusasgelirdiatcyraphédcartri dge (3

) “The col um i SRSPPESRo A AR ARV D o S GROERS ELaBChFo2s

provide title compound (133 mg:; 91%) as a white foam.

10 B.

Ph):u N"COH |
oﬁ:/\o,@(\ '\©\ O/O\cﬂa

The title compound was prepared as part of a
15 solution phase library run using the following procedure.
To a solution of the Part A boronic acid compound
(40 mg, 0.072 mmol) in CHzCl:; (1 mlL) was added m-cresol
(23 mg; 0.22 mmol) and 4A molecular sieves (150 mg; pre-
dried at 400°C overnight). After stirring for 5 min,

20 Cu(OAc): (1 eq), EtsN (5 eq) and pyridine (5 eq) were
added to the mixture. The vial was capped and air was
allowed to pass into the reaction, which was stirred at
RT for 24 h. The reaction mixture was filtered through a
pad of Celite and concentrated in vacuo.

25 The product was purified via solid-phase extraction
using a United Technology SCX column (2 g of sorbent in a
6 mL column) by the procedure outlined below.

1) The column was conditioned with MeOH (10 mL) and CHyCl,
30 {10 mL)

2) The residue was dissolved in a minimal volume of CH;Cl,
and loaded onto the SCX column.
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2) The reaction m xture was | oaded onto the SAX colum 3) The col um was
rinsed with CH2C12 (10 nL) 30 4) The colum was rinsed with 1% TFA in MeOH
(3 m) 5) The product was eluted with 1% TFAin MCOH (20 nL) - 96 WO
01/ 21602 WQPARISOD/ 25710 The product. sol ution (conbi neBCTUSYISEMs from
step 5) was concentrated using a Speed Vac for 16 h to afford the crude
product (25 ng; 494) as a solid. Reverse-phase- HPLC analysis (YMC S5 ODS

i ot low 121 othBreafiibddd WuE RkRdl Folay R En Brrch (b0, "

Sol vent B = 908Mo@l MERHHX@O0MRIo H3PO4]) i ndi cated that

t he product

purity was 92% In addition, LC M5 (electrospray) gave the correct

nol ecul ar ion [(MH) + 10 583] for the title conpound.

nple 10

(procedu? e d3ddenprrductevasyeluted widhy desplution qof, (bSbLmTPhkmo/ ~/~0 + |/
N 15 CH3 COyHyedffe title conpound was prepared as part of a solution phase

library run using the follow ng exenplary 20 procedure
amno acid (14 ng; 0.038 nmmol), P N H COsH CH3

A m xture of the

5) The product-containing fractions were concentrated in

_ vacuo
10
6) The residue was dissolved in a minimum amount of CH.Cl:
and loaded onto a silica gel cartridge (2 mL)
- 7) The cartridge was eluted with hexane:EtOAc (3:1; 20 mL)
15
8) The productécontaining fractions were collected and
. concentrated in vacuo to give the purified tert-butyl
ester '
20 The t-butyl ester was treated with a solotion of 1:1

TFA in CH,Cl, overnight. Volatiles were removed and the
residue was redissolved in CHpCl, (1 mL) and concentrated
lin vacuo on a Speed Vac to afford the desired title
product (25 mg; 48%) as a slightly yellowish oil.

25 Reverse phase HPLC analysis indicated that the product
purity was 91%. In addition LC/MS gave the correct
molecular ion [ (M+H)® = 563.2] for the desired compound.

Example 13
Ph
=N J::j/“n’\co¢|
0\%\/\0

CHs | N

30 &
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(prepared as described in Exanple 9 Part A), 5-(4-chl orophenyl)-2-furfural
(16 ng; 0.076 mmol), and 25 NaBH(OAc)3 (72 ng; 0.34 mol) in DCE (1.5 nl)
was stirred at RT for 16 h. TFA (1.0 nL) was then added to the m xture,
whi ch was SYPOMEWZt RT for a further 12 h. Vol atiles werEHERYT0 i n
vacuo. The resulting residue was diluted with MeOH (1.5 nm.), filtered, and
purified by - 97 '-VB?OllleJJ.QSCFZOW@S%SZBIQQarwe@%rmtt/eOiHRLC (YMC S5 ODS

30mm x 250 lqé)ggl HOMS g [ f.r.om 100%
Ato 100% B m%sgillvférﬁ? pHasE Ju oyiqﬁgﬂon%ﬁ Eﬁg,%éh_‘@g%ﬁglrg’éﬂiﬁ ary’

MeOH: H20: TFA)PFBCQ‘F‘?/’éBt he desired title product (39 ny; 5 68% as a clear,
viscous oil. Exanphes 181 ddiobN3- b'erQE%MdgT@ g—f'ﬂlg;lcb /ﬁnnﬁ{ot ?r native

purificatlsg grocedure to ‘Preparatlve HPLT was used he crude
mi hat PR

reductive SHss Sblﬁqeﬁ?éaelﬁyag‘é‘ﬁ’d‘?}!‘?é’éep@xﬁd&gq on using

an SAX cartrigges (rhlﬁllt&fhnﬂﬁ deitbiheaExamg1e 02 BarbeNtpdrbiid ddiqcol um,
0.3 neqg/g) byﬂéhe pr ure utI i ned below. 1) The col um was condltloned

with MeCOH (5 5 m.) 20 2) The reaction mxture (diluted
with 2 nL CH2BR2) was ad d,Qntothe SAX col um

=N COot-Bu
OW
CHj3 B(OH)z _
Finally, aqueous NazCO3 (19 mg in 0.3 mL Hy0) was

10 added and the mixture was heated in an oil bath at 85°C
for 5 h; LC/MS indicated that the reaction was complete
at this point.

The reaction mixture was filtered and the filtrate
was chromatographed on a silica gel cartridge (2 mL;

15 EtOAc). The product-containing fractions were
concentrated in vacuo and the residue was chromatographed
on another silica gel cartridge (2 mL; stepwise gradient
of hexanes, hex:EtOAc 3:1 and EtOAc). The product-
containing fractions were concentrated in vacuo and the

20 residue was eluted through an SCX (2 g) cartridge (20 mL
each of CH;Cl; and MeOH; then product eluted with 2M
ammonia in MeOH). The product-containing fractions were
concentrated in vacuo to give thé desired biaryl amine
tert-butyl ester product. This was treated with a

25 solution of CH;Cl,/TFA (7:3; 1 mL) overnight for 14 h.

Volatiles were removed to give title compound (39 mg;
67%) as an oil. [M + H]* = 534.3
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3) The colum was rinsed with CH2C12 (8 nL) 25 4) The product was el uted
with 1% TFA in MeOH (20 nL) The product-containing fractions were
concentrated in vacuo using a Speed Vac for 16 h to afford the crude 30
product. WOY2802 di ssol ved in CH2C12: MeOH (95: 5) and | ROER&SOMRY a silica
gel cartridge (1.5 g Si@2) and the product was eluted with CH2C12 : MeCH

(95:5; 8 nL). The 98 WO 01/ 2Eaempdes| LSCLY 25240 product - cont ai ni ng
fractions were ¢ | n i . desired
28A9BU1AY Shd o AP ariRkng ﬁg&g Fnd TG ‘i»@m

title product. Reverse ase HPLC ana yS| S col um,
cont i nuous GEEROERESt PEnthe obRveRtd o HeEef BFeEar%d’m nat aflowrate of 5
m./mn [ Sol vent A=10% M:OH 90% H20/ % H3PO4; Sol vent B = 90% McOH 10%

H2O' 0. 2% H3PO4] ) indicated that t ct purity was 92% In addition,
LC/ M5 (el ectrospray) gave N he correct cul grgion [(MtH) += 5831 for
title conpound. 10 Exanpl e PFD N/ ClZH AL OH Ph\ ) No
~i.o0o ~~ N 15 CH3 02t - Buoo By neo.Bert - butyl ester
(0..339 g, 0.80 mmol), -
5
Example No. ) : . [M+H]*

14 ;/\@ 457.3

15 J’\/\@ 471.3
16 g/\/\© ' 485.3

17 (UW 617.2
18 . (\©/R© 549.3

" ‘/% 533.3

20 557.3
\ :
21 §/\©’°\©’w’ 617.3

22 . ;”j@/“*@\ 562.7
CHy

23 Y\O’O*O\ 579.3
OCH;
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Ph H 20 C H3 C02t-Bu (prepared as described in Exanple 7, Part B),

4- hydr oxybenzal dehyde (0.127 g, 1.03 mmol) and NaBH(OAc)3 (0.510 g, 2.4
mol ) was added 7 drops of! HOAc. The reaction was stirred a for 16 h.
The mi xt ur VREY2Y82 gi | uted with Et OAc, then washed with aq"d‘-e'zlI REHC8. The
organi ¢ phas dried (M3SOA4) and concepntrated in vacuo. The crude
product was ¢hronmat ographegd (Si 02; hexanes/EtOAc 3:1 to 1:4) to provide

t he 4-hydroxybgnzyl_amno |ester title cgnmpound compodind (0.381 g, 90% . 99
WO 01/ 21602 POFOEHS B. PNa F KiB CH 5 Thé ti twﬂd%rrpo nd was
prepared as part of a soljution phase |library run using the foll oW ng
exenpl ary pjocedure. To g sol uti Part A phenol |conpound (30 jhy, 10
0.057 mml) {n CHC12 (1 nL) was ;ad | uor opheny boronic acild (12 ny;
0.086 nmmol ) @nd 4A2dol eculjar sieves at 400C ovesnidght) |at RT.
After stirripg for 5 mn,| Cu(OAc)2 (1 eq) 3N(5 =q) and pyridijne (5 eq)

were added t¢ The m Xture.f rne vi S Ccappgd and—a wed to
pass into th¢ reactfon. THe reactiw stfrred at RT fé%5-@0 h gnd was
conplete by @nalytical HHLC and LC t her reactions which were
i nconplete agter, this tine, additional c acid] (1.5
26 ‘\_-<—H 503.4
27 ;/\O\ 563.4
g/D\’
28 ] 596.3
g>
29 ) 555.3
Jl"
30 z_@ 473.4
31 j F 475.4
32 % : 599.3
c
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equi val ent) was added in order to form additional

reaction mxture was filtered and
purified via solid-phase extraction

concentrated i n vacuo.
using a United Technol ogy SCX col um

desired 20 product).
The product was

The

(2 g of SwWOWEPA0I n a 6 nlL colum) by the procedure out PCHUSORSTI8w, 25 1)

The colum was conditioned with MeOH (10 nlL) and CH2Cl12
resi due wa$ di ssolved 11

SCX col um:.
CH2C12/ Me
PCTI USQO 2
MeOH. 5 Th
give the d
chr omat ogr
requisite
TFA in CH2
redi ssol ve
afford the
anal ysi s i
gave the c
conpound.

3) The cartr

a m ni nmal

vol unme ot CHZCIZ
i dge was successively washe

SsU and |

(10 nL) 2) The
Oéted onto the
d wwth CH2C1® (20 i),

Exgople@®e. 40 nl) and MeBH (20 nl) 100 WOIMtHP"1602
710 4) The product was eluted with a ol ution-of 0.%N NH3 in
) gentTrated— T yacuo to
S|red3§ert byt yI |nconplete r ddt4 ons fequired
phy (on Si02)] of tq give esters ¢f the
purity). The t- butyI ester WH%htreated with a solutipn 10 of 30%
E32—ovetr gllL +—Votl-att+es—rnere—renpvet- pe—the—+estdaf was
il in CH2C12 (3 nlL) and Adsncentrated in fvacuo on a Spged Vac to
desipgd titlle product }; 779 . Rgversggphpse HPLC
hdi cated t hat |t he produc ﬂl! y was 90% In 15 additfon LG/ MB
rrect nolecullar ion [(MPF*™ 567] fort the desired jitle
xanpl e 12 P )t=N ( ~--N CO2H
35 1{"E::j::j 507.1
0
36 N 496.1
37 r\&o 557.1
ci
38 ?’A\(ij'L;j? 591.2
\
RC
39 ?/\G’Q 568.2
\ J NO,
3
40 625.2
\
cl
Fs
41 W 591.2
42 X 7 ;i 568.2
0N
H
Hs CHs
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CH3 ~I 3 OCHs 20 A Ph
solution of the secondary

| N,
01121602 PYP D57 10

~ -N Nt NCQO2t - Bu

am ne-tert butyl ester

C1'0 CH3 B(OH)2 25 To a

(110 ng; 0.26 mml) Ph O
CH3 Col t-BU (prepared as described in Exanple 7, Part B
in 1,2-dichloroethane (4 nm) wer &k

WO
3/§§7FQ/eI

added 4- forwl phenyl boronic acid (47 my: 0.31 mmol) and NaBH( QAc) 3 (165
ng; 0.78 mmmo}). The m xturle was stirred at RT for 3|h. Analyticall HPLC and
LC/ M5 i ndi ca t hat thd reaction was,conplete at the p0| nt. Vollatil es
were renovef ’Ff“?}gﬁj %nd the residue s chromat ogf aphe,[y és|02 st epw se
gradient from3:1 to 1:1 Hexane: EtOAc) to provide t|tle conpound](133 ny;
91%9 as a wh|te foam 10 B. Ph NCO2H g 3 The title conmpoynd was
prepared as part of a 15 dqolutio ary run psing the folljow ng
procedure. Jo a sé#ution |of the‘ParL¥A bOroni c acidf conpeand (4qQ ny,
0.072 mmol) |n CH2C12 (1 rfL) was added mcresol (23]ng; 0.22 nmolf) and 4A
nol ecul ar si pyes—(56—g—pre
45 $ Q ila 557.2
N e’
CFs
47 7 675.2
o
48 519.2
ci
CHj
4 % 600.3
° ¢
CHy
50 % 564.2
o
5 r’\@D s45.3
T3, |
52 Hy & 625.2
CH3
53 Z 563.3
/
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dried at 400C overnight).

Et3N (5 eq) and pyridine (5 eq) were
allowed to pass into the reaction,

capped and air was

After stirring for 5 mn, 20 Cu(OAc) 2
added to the m xture. The
whi ch was stirred at

(1 eq),
vi al was

RT for 24WMQO01RHE2r eaction mixture was filtered through @CTHEE02F7ICel ite and
concentrated _jn vacuo. 25 The product was purified via solid-phase

ina 6 nL

um was condijti oned with

in a
01/ 21602

ted in

Cl12 and
luted with
S were
put yl  ester
CH2C12

ed in

extraction| using a United Technol ogy SCX colum (R g of sorben
col um) by tgeﬂgedure outlined bel gw. 1) The co N
McOH (10 i) B% M990 | 30 (10nL) 2R The residue has dMEBbT ved
m ni mal voljume of CH2C12} and | oaded onto the SCX folumm. 102
PCT/ US00/ 2$110 3) The clartridge WagH,SUCCESST VETY pasned Wt
m.) and Me (20 mL). 5 4) The ct was eluted with a soluti-
NH3 in Me@QH 5) S¥he prqgduct-cént i Wer e gaangent r
vacuo 10 6] The residue s di ssol ve amount of CH
| oaded ont$ a silica gel| cartridge (9 artri dge was
hexane: Et Of¢ (37 I, 20 ngJ IS 8) The procr-Ccort T J
collected §nd concentrgted in vgcuo FoOi urified tert-
20 The t-byityl esber way treated 1: Is56JFA in
overni ght. Vol atil es wer|le renoved was redi ssol
CH2C12 (1 !IL) and concerjtrated
56 563.3
O
57 ' 593.2
2
58 : ‘O’O 562.2
CH,3
59 ; OO 582.2
cl
60 mO’O 582.2
61 C::p 593.2
62 i/p’o‘O 593.2
0
3 '/\g” ::\/ 71.2
6 =N 571.
HyC
CH3
No 3
64 CF,s 611.2




I n vacuo on a Speed Vac to afford the desired title product (25 ng; 48%
as a slightly yellowish oil. 25 Reverse phase HPLC anal ysis indicated that
the product purity was 91% In addition LC/ M5 gave the correct nol ecul ar
ion ((M+H) MQ“%‘&‘.‘%) for the desired conmpound. Exanple 13 PGIAUSQREAL  002H
Ol / CH3 3_N_30 103 Q1/21602 PCT/ US00/ 25710 The title conpound was
prepared as part of a sol Jtion phase library run usipg the followijng

exenplary pfogcedure. To g solution of _3-bronopyridipe (32 . 0.4 nmol) 5
in DVE (1 niL %‘F&Pk‘h sdi vel y added &h3P)4Pd (5 np; d."d'gq’r'ml qui v) and
the Exanple L2 Part A bordnic acid (50 ng; 0.09 mm|) Ph ~_- N Nk N CO2t
Bu T CH3 B(pH)2. Finally,}] aqgueous Na2C03 (19 ng 1n P.3 nL HZ0) wgs 10
added and t hg—a-ure—was—tHreat-ed—-p—an—oi+—bat-h—at-8pC—for—5-h——UC/ M5 .

i ndi cated thht theséseacti gn was &onp

YWeNat this polnt. Eha3rééction
(€ x

m xture was filtered and tlhe filtrat® omat og} aphed on a sijlica ge
cartridge (2[5 ErOAT) THIE 1 uu}u,t —contarmr g factons—wer-e
66 00 537.3
OCH,
67 ¢ CFs 636.2
\_/
OoN
Table 2
Ph
>==n T’”\%xbn
3
o\%\/\o R
CH,
Example No. R? : [M+H]

68 534.2
Y/

69 2 ; 547.2

70 ‘W\/\/c"h 465.4

$
71 533.3
72 H 473.3
$
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concentrated in vacuo and the residue was chromat ographed on anot her
silica gel cartridge (2 nL; stepwi se gradient of hexanes, hex:EtOAc 3:1
and Et OAc). The product containing fractions were concentrated in vacuo and
the 20 r 'QM%“'&as el uted through an SCX (2 g) cartri dgeC/R®WORSTI0 each of
CH2C12 and then product eluted with 2M anmmonia in MeOH). The
product-corftai ning fract]ons were concentrated Infvacuo to g VE the
desired bigryl amne_teft-butyl ester product . Thl;s was treated with a 25
sol ution of pEpie M (7:3; 1 nL) oFernight for 14 h IMMBIatilps were
renoved tojgive title coppound (39 ng; 67% as anjoil. [M+ HJ = 534.3
104 WD 01/)21602 PCT/USOP/ 25710  Exanpl €s 14 to IZA Fol1 oW Ng e of the
above procddures, the fol l owing conpounds of the j nvem®oh werf prepared:

Table 1 P§ NMCB2H uH Exanple [Me8]' > |14 S Ti ~1 457.3 15
471.3 16 485.3 17 617.2 549.3 1 20 557.)3 21 ~~a 61743 22 ' d
562.7 23 J379.3 )
R , 587.4
J
Cl
' 75 $ OCHs 517.3
OCH,

76 ;’\0'0\0 549.3
77 ;nq@ | ~ 540.3

§©’10m 583.2
79 | ;f\©’°‘©’°' 617.2

Cl

80 )’UO‘O . 563.2
. CH;
. | ]/% . §59.2
82 . 615.2
_ F
1
83 629.1
Ci

84 m/u( 605.3
85 j ‘O’\O 563.2
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i OCF~ 105 WO 01/21602 PCT/ US00/25710 Exanple No. R3 [M+8]+ 24 559.4 25
615.3 F 26 503.4 27 563.4 28 596.3 29 555.3 30 473.4 31 F 475.4 32
599.3 g - 106 WD 01/21602 PCT/ USQD/ 25710 Exanple No. R3 [ M+9] + 33 OCHs
517.4 OCRWVOSW2%0% 1 35 'sy 507.1 36 496.1 H 37 557. 1 PCIEUSHYISTI0 KN~
F3C 39 568.2 1 1 Noe 3 40 r-1104 625 2

Example No. R3 [M+H]*

86 (\Q( 596.2
87 ;_H_Q 549.3

88 ;/\Oqul 635.3
OCH;

89 (\@\m 639.2
LJ
G
90 §A©\_ Q’ ! 583.2
o
91 S/U gc"’ 563.2
(o)
OCH;,
92 (@(@’ | 635.3

93 583.2

94 i/\[j\ )@aﬂ’s 617.2
O

95 g I 617.1

96 i/\"::Lo,@'F 567.2

97 3/\0({@5 555.1
SCH,

98 3/\0‘{@’ 595.3

.- 112 -



Cl F3 591.2 41 r-15 .

48 519.2 d

42 568.2 02N H 43 0o-"-
01/ 21602 PCT/ USOQ 25710 Exanple No. R3 [M+S] + 44 Br
519.2 CF3 47 675.2 C(

Ph 622.3 H3 CHs 107 WO
601.2 45 557.2 46
CH3 4 600.3 OF CH3 50 0 564.2 51

"Yo 545. 3WOGH/28603, 625 .2 CH3 53 563.3 PCT/US00/25710
-Example No. R’ - [M+E]Y
99 Y 555.2
100 k/n oﬂ 617.2
. -
= | TOL
NO, 594.2
102 (\O\ '(O 548.2
H
103 Y\O\ 523.3
Dl
104 + 534.4
OO
105 ""z 576.2
O
. al
106 601.1
_o
OCH,
< <> C? £
108 609.2
F
109 M 551.2
F
110 '{__O_C? 523.2
111 m 539.2

- 113 -




- 108 WD 01/21602 PCT/US00/25710 Exanple ' No . R3 jM:H] + CH3 54 g
632.3 OC 55556.3 56 563.3 57 Ql~(r) 593.2 2 rll:~Oc 58 562.2 CH3

59 582.2 .2 61 N02 593.2 62 1r ~1 593.2 02 63 - "'N_.' v 571.2
H3C ~CH3 é&°§g§g§§1.2 109 WD 01/21602 PCT/ US00/ 25710 é%QWBP@biﬂP R3

[ MMFH] + 65 532 3=~ (QCRs A6 B37 3 QOCHR 67 \ CEg 636 2 02N _Table 2
Example No. R® [M+H]*
112 ; O’ : 579.3
OCH,
113 "(\Q(O 594.4
NO2
114 '-(\QGQ 563.3
CH;
115 ‘(\Q\‘{O 583.2
cl

116 moﬂ 579.3
H;
117 “QO\(O 583.2
118 "(\(D:O\O . 594.3
NO3

119 H(;O'Q\O 594.3

| 0,

120 §/m 537.3
OCH;

121 OO 537.3

OCH;

122 ' 535.2
Y/,
123 = 535.2
p3
_ N
'_l.r
124 \__m 496.1




Ph 13 OR CH3 Exanple No. R3 [MtH + 68 534.2 69 547.2 70 CHs 465.4 71
533.3 72 S H473.3 - 110 WD 01/21602 PCT/ US00/ 25710 Exanple No. R3

[ MtH] 507.3 73 74 587.4 C 75 OCHE 517.3 OCFlj 76 rlCr f 549.3 ao 'O
549. 3 78 X¥R01R16029 C| 617.2 Cl 80 563.2 CF13 81 559. PCIB0sS06291® F | 83
/ 629.1 C

Example 125

D“jw/@

cozu

OW

oY

CHj

A solution of Example 7 Part A aldehyde (60 mg; 0.20
10 mmol) and (S)-a-methyl benzylamine (30 mg; 0.24 mmol) in
MeOH (1 mL) was stirred at RT for 6 h. The solution was
cooled to 0°C and a pre~formed solution of NaBH; (9 mg;
0.24 mmol) in MeOH'(Q.S mL) was added portionwise. The
reaction was stirred at RT overnight, then concentrated
15 in vacuo without heating. The residue was partitioned
between aqueous NaHCO; and EtOAc (5 mL each). The
-aqueous layer was extracted with EtOAc (2 x 5 mL). The
combined organic extfacts were dried (NaySO4) and
concentrated in vacuo to give titlé compound as an orange

20 yellow-oil (81 mg crude).

CH3 © COgH

25 _

A solution of the Part A compound (70 mg; 0.17
mmol), tert~butyl bromoacetate (66 mg; 0.34 mmol), and
iPr:NEt in DMF (0.5 mL) was stirred at RT for 2 days.
LC/MS showed that the reaction was complete and clean.
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84 605.3 85 563.2 - 111 CVO 01/21602 PCT/US00/ 25710 Exanple No. R3
[MrH + 86 596.2 87 549.3 88 635.3 OCHg 89 Br 639.2 90 5832 91 H,

563.2 92 Chg 635 3 93 583.2 94 Fg 617.2 95 ss/ | 617.1 2 1| 96 F 567.2
97 555.1 JH¥ORYRGE 115 "\ 01/21602 PCT/ US00/ 25710 Exanp‘TCeT"r@‘”zﬁé” M-8 1*

99 555.2 100 617 2 CF$ 101 NOgz 594.2 102 548.2 103] 523.3 104 534.4
N he crude reaction mixture was partitioned between H0

(30 mL) and EtOAc (20 mL). The aqueous layer was
extracted with Et;0 (2 x 10 mL); the combined organic
extracts were dried (MgS0O;) and concentrated in vacuo to
5 give the crude amino-tert-butyl ester.
This crude product was stirred in a 1:1 solution of
CHCl; and TFA (2 mL) for 18 h at RT. The solution was
then concentrated in vacuo and purified by preparative
reverse-phase HPLC (as in Example 10). The purified
10 material was lyophilized from MeOH-H,O to give the title
compound (71 mg; 71%) as a white lyophilate. [M + H]* =

471.2
Example 126
0./

The title compound was synthesized following the
same procedure as described above in Example 125 except
20 that (S)-a-methyl benzylamine was replaced by (R)-a-
methyl benzylamine in the synthesis of the part A
compound. The title compound was obtained in 67% yield
(66 mg) overall. [M + H]* = 471.2

25 Example 127

Ph
0)?\/\0/©\/ HYCOzH

CHj3 CHy

A mixture of Example 7 Part A compound (30 mg,
30 0.098 mmol), D-alanine tert-butyl ester hydrochloride (23
mg; 0.127 mmol), EtsN (5 drops) and 4A molecular sieves
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105 NH2 576.2 C 106 601.1 C 107 563.2 CH3 F 108 609.2 109 551.2
110 523.2 111 539.2 113 WD 01/21602 PCT/ US00/ 25710 Exanple No. R3
[ MtH + 41"~~0) O 112 579.3 OCH3 0 594.4 113 | e~_y NO02 114 ' 563.3 CH3
115 | ~ B3¥G0p21603 116 579.3 117 583.2 118 '1~ 594.3 ERCROE025T0504. 3 120
[ [/ 537.3 OCH3 121 537.3 OCH3 122

in MeOH (2 mL) was stirred at RT for 4 h. NaBH; (12 mg,

0.0294 mmol) was added and the reaction was stirred at RT
for 30 min. The reaction mixture was then concentrated
in vacuo, diluted with CH2Cl; (2 mL), and filtered through

5 cotton. TFA (1 mL) was added to the filtrate and the-
reaction was stirred at RT overnight. The reaction
mixture was concentrated in vacuo, diluted with EtOAc,
washed several times with sat’d. aqueous NaHCO;, then
with brine. The organic phase was dried (MgSO4) and

10 concentrated in vacuo. The residue was purified by
preparative HPLC (YMC ODS 30mm x 250mm reverse-phase.
column; flow rate = 25 mL/min; 30 min continuous gradieht
from 50:50 A:B to 100% B, where A = 90:10:0.1 Hz0:MeOH: .
TFA and B = 90:10:0.1 MeOH:H;0:TFA) to provide the title

15 compound (7.8 mg, 21%) as a white lyophilate.
M + H]* = 381.1 :

Example 128
Ph _
)=N /©\/ N
0. ~ o N._COgH

G

Title compound (20% overall yield) was synthesized
using the same procedure as described in Example 125,

20

using D-phenylalanine tert-butyl ester hydrochloride
25 instead of D-alanine tert-butyl esterlhydrochloride.
[M + H]* = 457.2

Example 129
: o
0)-\—_/)N\/\°/©\,N\g::02ﬂ

CHs
30
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535.2 J'-~, 123 N> 535.2 124 496.1 H 114 WD 01/21602 PCT/ US00/ 25710
Exanple 125 Ph HA o N 10 ICCN CH3 CO2H 5 A PNMI NH Y_~CH3 A
solution of Exanple 7 Part A al dehyde (60 ng; 0.20 :10 nnouﬁgg

(S) - a- net hy‘imﬂygg‘?? amine (30.ng; 0.24 nmml) in MeOH (1 nl)PGRESOIRTY g at
RT for 6 h. The solution was cooled to OC and a pre-forned sol ution of
NaBH4 (9 ng; 0. 24Ammbxryure ok @¥ampls ﬂL)PaE&sAadégdmﬁ)or@ibﬁ\Mwel),Tlﬁ-

reaction vas aikpifd 8brEIb0MA st HRRBCRIBEEAL' E8EMD duyacuo wi thout

heati ng. The residue_was Partltlone bet ween aqueous and Et OAc (5
mL each). The™™@4heokssN ahfedrRRS) erPAabhcBolrel 3 GieVEs s MeOH. (Zhe

conbi ned orgapLy R¥Er 3€iSrodrer HT §dx Ma%SOﬁlNagn? (W&i‘ge;ntar dgtdvhn vacuo to
give titl eS €0 oungdgg grrlld Ot'[l'?en elxtzuorey%‘vlalsogtglrlredégat Ctr'gr K 0 min,
then concentrated in vacuo. The residue was dissolved in
CH2Clz; (2 mL) and filtered. To the filtrate in a vial
were added 4-phenoxybenzaldehyde (77 mg, 0.39 mmol) and
NaBH(OAc)3 (138 mg, 0.65 mmol). The reaction was stirred
10 at RT for 18 h. The reaction mixture was chromatographed
on SiO; using hexanes/EtOAc (9:1 to 4:1) to obtain the
pure tert-butyl ester. This material was dissolved in
CH2Clz (2 mL) and TFA (1 mL) was added slowly. The
solution was stirred at RT overnight, then was
15 concentrated in vacuo. The residue was redissolved in
CHzCl, and filtered through solid NaHCO; to remove
residual TFA. This solution was further diluted with
CH2Cl,, washed with 1 M aqg NaHSO; and brine, dried
(MgS0,), filtered and concentrated in vacuo to obtain the
20 title compound (9.1 mg, 12%). [M + H]* = 563.2

Example 130

e r©r ©

o. / N CO2H
CH3 (@

The title compound (13% overall yield) was

25

synthesized using the same procedure as described in

Example 127, using D—phenyi—alanine tert-butyl ester

hydrochloride instead of D-alanine tert-butyl ester
30 hydrochloride. [M + H]* = 639.2
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B.i HAI Ph NCH3 CO2H 25 A solution of the Part A conpound (70 ny;
0.17 mol), tert-butyl bronpacetate (66 ng; 0.34 mmol), and iPr2NEt in
DMF (0.5 nlL) was stirred at RT for 2 days. LC/ M5 showed that the reaction
was conpl MA01gEW2c| ean. - 115 WO 01/21602 PCT/ US00/ 257 IRCT/ON0e255101de
reaction m xture was partitioned between H2ZO (30 nL) and EtOAc (20 nli).
The aqueous | ayer was extractBdampliés Bt to2 18510 nlL); the conbi ned
organic extracts I L . C i cuo to 5 give
the crude am no%g@?&?&ﬁgg%gﬁ%}%%‘&%& grg%éﬂﬁggﬂggeéﬁwred inal:'l
sol ution of angheggugnBargFedyresiand @rel §hawat iRTthahEoklgwitigon was t hen
concentr at edgpievacuo and purified by preparative reverse-phase HPLC (as
in Exanple 10). The purified 10 material was |yophilized from MeOH H20 to
give the title conmpound (71 ng; 71% as a whi ate. [M+ H+ _
471. 2 Exanple 126 i PEBhAKBG, ON O I N 15 H title conpound was

synt hesi zed foll owi ng t Nsame profediye a deScri bed above in Exanple 125
except 20 that (S)-a-ngth benzyl Am pk wa reghgped by (R -a
o

5 CH, R3¢=
Example No. R3¢ ' [M+H]*
131 (S) ~CHy 563.2
132 2/\© 639.3
(s) |
133 | 591.4
H,c:I:cH,
(R)
134 579.3
47 NoH
(R)
135 o\k 635.4
Y
(R)
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met hyl benzylam ne in the synthesis of the part A conpound. The title
conpound was obtained in 67%vyield (66 ng) overall. [M+ H+ = 471.2 25
Exanple 127 Ph %O " Ol NCO2H CHCHa 3 A mxture of Exanple 7 Part
A conpound W88VA§92 30 0.098 nmol ), D-al anine tert-butyl eREUNYE8hI ori de
(23 ng; 0.127 mol ), Et3N (5 drops) and 4A nol ecul ar sieves 116 WO

01/ 21602 PCT/ US00/ 25710 in McOH (2 B#ampdes 136 rred at RT for 4 h. NaBH4
(12 mg, 0.0294 mmol) was addegpand the reactlon wasstirred' at RT for 30
mn. The reaction m xture was t conc cdml vacuo, diluted with
CH2C12 (2 mL)," and filtered th FA (1 m) was added to the
filtrate and the reaction was s rred at ght The reaction

m xture was concentrated in vacuo 3dil uted vvlth washed sever al
times with sat'd. aqueous NaHCO3, then wth bri The or gani ¢ phase was

dried (MgS™4) and 10 concentrated in vacuo. The resi due was purified by
preparative HPLC (AMC ODS 30nmm x 250mm r ever se- phase colum; flowrate =
25 nL/mn; 30 mn continuous grg@ent fromb50:50 A°B to 100% B, where A =

90:10: 0.1 H20: MeOH:. TFA and =p0: 10: co@: TFA) to provide the
title 15 conpound (7.8 nmy, 21% ' | ydbhilate. [M+ H+ = 381.1
Exanpl e 128

5 CHj

A solution of the secondary amine ethyl ester (72
mg; 0.183 mmol)

Ph
ST

10 CH3
(prepared as described in Example 3 Part A) in MeOH (2

mL) and aqueous NaOH (2 mL of a 1M solution) was heated
under reflux for 12 h. The pH of the solution was _
adjusted to 5 (with aqueous 1M NaOH and 1M HCl), upon -
15 which a colorless solid precipitated. This was filtered
off and the filtrate was extracted with EtOAc (3x); the
combined organic extracts were dried (Na,SO4) and
concentrated in vacuo to give the crude title amino acid
as a colorless solid (97 mg).
20 ‘
B.

P% N"~CO,H
Ckf;\,/\oJ:::r:;L
CHs t@

25 To a éolution of the Part A amino acid (15 mg; 0.04
mmol) in dioxane:Hz0 (1:1, 8 mL) was added K,CO; (22 mg:;
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Ph N\ HN COzH CHg 20 Title conpound (20% overal |

using the sanme procedure as described in Exanple 125, using

D phenyl al ani ne tert-butyl ester hydrochloride 25 instead of D ala
tert-but yWB{28§02hydr ochl oride. [M+ H + = 457.2 ExanplRETIZR0/B7RN
Nk Q K~O NYCO2H .90 CH3 CH3 30 117 WD 01/21602 PCT/ US00/ 25710
m xt ure of IQ(-élrﬁ:)I!tULO‘L)Pﬁpilﬁwed(by?rg;er&yﬂschnIbh:))foﬂnaﬁéammangera ~outyl ester

yi el d) was synt hesi zed

ni ne
EIl rN
A

sieves in

hydr ochl ori 1 I A ol ecul ar
MeOH (2 m?‘ﬁ“\ﬁgé s{flﬂrer gﬁ‘%&% Qa J#r(e%ag %ﬁﬁﬂg é?réqw v) 5 was added
and ‘the m xtqmemgatedriedvacumﬁcmadi@nfnad witlenexeswedduricts i N vacuo.

The resi duev%e\gfgicgl 32 gﬁ%ﬁoxﬁ%ﬁgz%%éhy )E?Qg "{J&;E)e.r . Ton%he 1‘&l|ltrate

in a vial
NaBH( OA\C)SB @mnﬁ«& eBt6§°W9re ﬂ?@h@hwﬁ:bnbmestdnesﬂ (N&280,RT for 18 h.

The .reacti ond ébHESn%&té@rﬂWM@E%e an X EtOAc (9:1
to 4:1) to obt al n fure tert-butyl gé"?ert rﬁlﬁ §r(gdl ssol ved
in as a co rless solid. [M + H]* = 501 3

10

15

20

25

30

Example 137

To a 0°C solution of the amino-tert-butyl ester (75

mg; 0.18 mmol)

Ph -
= O
OWO H\' |
CH3 COzt-Bu

(prepared as described in EXample 7 Part B),
in CH,Cl, (1 mL) was added CbzCl (28 pL; 0.20 mmol), .

followed by EtsN (54 uL; 0.39 mmol). The reaction waé
allowed to warm to RT and then stirred at RT overnight
for 18 h. Aqueous NaHCO3; (2 mL of a 10% solution) was
added and the agqueous layer was extracted with EtOAc (2 x
2 mL). The combined organic extracts were dried (Na,S50,)
and concentrated in vacuo. The crude carbamate-ester was
dissolved in CHCl3 (3 mL) and TFA (1 mL); the solution
was stirred at RT for 24 h, then concentrated in vacuo.
The crude carbamate-acid was purified by reverse-phase
preparative HPLC on a C-18 column (continuous gradient
over 14 min; 4 min hold time; flow rate = 20 mL/min from
1:1 A:B to 100% B; solvent A = 90:10:0.1 H,O:MeOH:TFA;
solvent B = 90:10:0.1 MeOH:H;0:TFA). The product was
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CH2C12 (2 nmL) and TFA (1 nlL) was added slowy. The solution was stirred at
RT overnight, then was 15 concentrated in vacuo. The residue was

redi ssol ved,,i Cl2 and filtered through solid NaHCO3 t

resi dual Tglw’l’ﬁ‘?g?sol ution vas further diluted with CroctF/ORYEAY with 1
M aq NaHSO4 and bring rred SA), filjered, and concentrated in vacuo
to obtain them§ﬁpﬁf¥+%e%oﬁﬁﬁﬁﬁ&kgbgéanb? 9595 . L¥hhe qUpounggasra Exanpl e
130 0 Ph ~I white Ny¢iilat@i3 [ +Thg*t+t 5@l cdnpound (13% overal | vyiel d)
was synthesized using the sanme procedure as described in -Exanple 127,
usi ng D-phenyl -al anine tert-butyl ester hydrochloride instead of D al ani ne

tert-butyl ester 30 hydrochl oride. Exddmplid 438 639.2 - 118 WO 01/21602
PCT/ US00/ 25710 Exanples 131 to 135 O her anal ogs '@hthis series were

prepared by anal ogous procedurres and ar ngPQ [ e followwng table: O
O/ NCXH5 CH Ric ;jfil:;uj S)-CH3 563.2 132 639.3
COzH

Exanpl e Ng=NRi c
(S) AQAA

5 CHj

A. The required aryl chloroformates (where not
commegcially available) were prepared according to the
10 following general procedure, which is exemplified by the
synthesis of 2-methoxy phenyl chloroformate:
A solution of 2-methoxyphenol (2 g, 16.1 mmol), N,N-
dimethylaniline (1.95 g, 16.1 mmol), phosgene (8.34 mL of
a 1.93 M solution in toluene, 16.1 mmol) and a catalytic
15 amount of DMF in chlorobenzene (5 mL) was stirred in a

pressure tube for 2 h at 80°C. The organic layer was

separated and concentrated in vacuo. The residue was

distilled (Buchi Kugelrohr; bp = 115°C @ 10 mm Hg) to

provide 2-methoxyphenyl chloroformate (1.5g; 50%) as a
20 clear oil.

P

CO,H
25
A solution of the amino-t-butyl ester (20 mg, 0.05
mmol),
P
b\/\o’@\/*‘l
CH, CO,tBu
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133 591.4 H3C CH3 (R) 134 579.3 V H (R 135 ~ 635.4 (R 119 W

01/ 21602 PCT/ US00/ 25710 Exanple 136 P CO2H gl--,~lale CH3 A P HCOH 5
CH3 A solution of the secondary amne ethyl ester (72 ng; 0.183 mmol) Ph
~--N N~COMQ 02150210 CH3 (prepared as described in ExanplRCI098257100) in MeOH
(2 nlL) and aqueous NaCH (2 nL of a 1M solution) was heated wunder reflux
for 12 h. Thépyspagfed s debatibed was md;'mgﬂhed rard By} th aqueous 1M NaCH

flitered  ofy MethokypBnoR SnfOroto Rk td oy BRoB: wef spaebaed combi ned
or gani ¢ ext ratabome)e asdi pdly RSPy riatice (Aldr:.ch 16 mg, 0.3
mmol) in CH2Cl; (1 mL) was stirred for 30 min at RT.

5 Amine resin WA21J (Supelco; 200 mg) was added and the
mixture was stirred at RT for 30 min in order to remove
unreacted chloroformate. The reaction mixture was
filtered and concentrated in vacuo to give the desired 2-
methoxyphenyl carbamate-ester.

10 The ester was treated with a solution of 30% TFA in
CH2Clz (5 mL) overnight. Volatiles were removed in vacuo
to give the crude acid. This material was purified via
solid-phase extraction using an anion exchange column
(CHOAX13M6 column; United Technologies; 3 g of sorbent in

15 a 6 mL column) by the exemplary procedure outlined below.

1) The column was conditioned with MeOH (10 mL) and CH;Cl.
(10 mL) .

20 2) The crude acid was dissolved in a minimal volume of
CH2C1: and loaded onto the SAX column.

3) The cartridge was washed with CH,Cl; (10 mL),
CHoCl2/MeOH (10 mL of a 4:1 CH,Cl,:MeOH solution).

25
4) The product was eluted with CH2Cl,/MeOH (10 mL of a 4:1
CHz2Cl2:MeOH solution).

The product-containing fractions were concentrated
30 in vacuo on a Speed Vac to afford title compound as an
oil. Analytical reverse-phase HPLC (standard conditions)
indicated that the purity of the product was 90%. In
addition LC/MS gave the correct molecular ion [(M+H)* =
517.3] for the desired title compound.
35
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concentrated in vacuo to give the crude title amino acid as a colorless

solid (97 ng).

(15 ng; 0.04

concentrat ed

with brine,

dried (Na2SO4), and concentrated

20 B. P CO2H CH3 25 To a solution of the Part A am no acid

mml) in dioxane: H20 (1:1, 8 nL) was added K2C03 822 ny;
120 WO 01/%9882%CT/ US00/ 25710 0. 16 mmol ) fol | owed by b&fZ(HS025710
chloroformate (15 ng; 0.09 mml). The reaction was stirred overnight, then
in vacuo and aci difi ed B¥amRl8ddds aqueous | M HCL. This was

cuo to give title

extracted with Et OAc (3x); the conmbined 5 omgﬁ:fécextracts wer e washed
[

conpound (13
P~~ 0 10

ng; 0.18 mmmol) Ph ON Nk Of/
Exanmple 7 Part B), in CH2Cl2 (1 wa

CH3 CO2H To a 0OC s

ng; 63% as a co“g&#ess solid. + H + = 501. 3 Exanple 137

fol l owed by Et3N (54 L; 0.39 nmol $Hs The reacti off%hs

10

15

20

25

A.

Ph
)=N OYCl
0 N
YWOV )

COat-Bu

Phosgene (0.21 mL of a 1.93 M solution in toluene;
0.40 mmol) was added dropwise to a solution of the amino-

tert-butyl ester (100 mg, 0.24 mmol)
Ph

=N 'l'
cﬁgirw/\. u.D H)Khbsu

(prepared as described in Exémple 7 Part B),

and EtsN (30.3 mg; 0.30 mmol) in 3 ml CH,Cl, at -5°C. The
reaction mixture was stirred at RT for 2 h. The mixture
was concentrated in vacuo to give the crude product which
was chromatographed (SiO;; hexane/EtOAc 1:5) to provide
title compound (0.105 g, 91%).

Cl Cl

OYO
N

b
CO2H

Ph
)=N
o\%\/\
CH3

The title compound was prepared as part of a
solution phase library run using the following exemplary

procedure.
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allowed to warmto RT and then stirred at RT overnight 20 for 18 h. Aqueous
NaHCO3 (2 nmL of a 10% solution) was added and the aqueous | ayer was
extracted with EtOAc (2 x 2 nL). The conbi ned organic extracts were dried
(Na2SO4) waam2ieencentrated i n vacuo. The crude car bamat BCEYPW25VAs

di ssolved in CHC13 (3 nL) and TFA (1 nL); the solution 25 was stirred at RT
for 24 h, then chmbntuxe exf ithev&aub. A ddmcbamayde akdolradeat ¢20cmgl; was

G aci ent 06 LAt 2 s RERAGRbPHERST) (L0 hef 0. O3 Rl YTT ST 001

A B.to 100%Br1c§me/em &M)gmafosglzrmoawmﬁwmr 36 hol \Rynidine 90:10: 0.1

McOH: H20: TF, tyadd ahdle 2 0
| yophilized rom \%‘%—f% K gi véat |lt1 Ou%?@r?%\,\%éltgz yophilate. [M
+ H + = $01selidxphase erearactmnmsma ﬁ@u gartrddgeci® @cpfi A The
requi red aryb gl orof of nptas c(a‘i’ﬁﬁﬁe D% nGAIRSitdld pravaihabl e) were
prepared according to the 10 follow ng general” procedure, which is
exenpl i fi edoBylined KBkAWsi s of 2- met hoxy phenyl chloroformate: A solution
of 2-nmet hoxyphenol (2 g, 16.1 mml), N, N dimethylaniline (1.95 g, 16.1
mmol ), phosgene (8.34 nmL of a 1.93 Msolution jn Iuene 6.1 mmol) and a
catal ytic 12 é"l’ﬁ?uﬁleF‘“DW?slwrt‘Htc}rodﬁgnféﬁb oﬁtfi st ed in a
pressur gt ube cieciA 20 &i,)80C. The organic Iayer was separated and
concentrated in vacuo. The residue was distilled (Buchi Kugelrohr; bp =
115C @10 nmHg) to

2) The reaction mixture in CHyCl, was loaded onto the SAX

column
15 3) The product was eluted with CHzCl; (10 mL)

The product—bontaining fractions were concentrated
in vacuo using a Speed Vac over 16 h to afford the pure
aryl carbamate-tert-butyl ester which was treated with a

20 solution of 30% TFA in CH.Cl, overnight. Volatiles were
removed using a Speed Vac for 16 h to afford the crude
acid final product. The product was initially purified
via solid-phase extraction using a Varian SAX cartridge
(2 g of sorbent in a 6 mL column, 0.3 meg/g) by the

25 procedure outlined below:

1) The column was conditioned with MeOH (10 mL) and CH:Cl:
{20 mL)

30 2) The reaction mixture in CH;Cl; was loaded onto the SAX

column
3) The column was rinsed with CH;Cl; (10 mL)

35 4) The column was rinsed with 10% MeOH in CH,Cl, (10 mL)
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provi de 2-net hoxyphenyl chloroformate (1.59; 50% as a 20 clear .o0il. B.
CHs \\~ (\ v CH3 CO2H 25 A solution of the am no-t-butyl ester (20 ng,
0.05 nmmol), CH3 CO203u 122 WD 01/21602 PCT/ USOQ 25710 s gpared as
descri bed ‘NOI‘_‘%&WB‘Pe 7 Part B), 2-nethoxyphenyl chl orofor F 0. 05
mmol ; prepared as above) and pol yvinyl pyridine (Aldrich; 16 ng, O. 3 nmol )
in CH2C12 (1 m) was stirred for 30 mn at RT. 5 Arine resin WA21J

(Supel co; 200 sytheasr R vaRd el ABed M XENT £5 VRS Sitd G812 (F r3r 30 min
in order to renove unreacted chloroformate. The reaction m xture was

filtered and concentrated in vacuo to give the desired 2- nethoxyphenyl

car bamat e- ester 1@hdhgreahet- d&&éiﬁaige(rfackhoassaéyélé&x@én@&éJcFA in
CH2C12 (5 overnlaggs Vol atiles were renpved in vacuo to give the crude

acid. This naﬁ@r?éF” 93 ireed dacsdiorg L§nhsEoexff@Ed i R usi ng an ani on
exchange col ugrif @Otzuniug,Ursd%qdaEeﬁhsehﬂal emeéeﬂs@f%%&é)ent in

o, B T Y S L 2] o ©
gradient from 50% A to 100% B for 2 min at a flow rate of
5 mL/min [Solvent A = 10%MeOH/90%H.0/0.2% H3PO;; Solvent
10 B = 90%MeOH/10% H0/0.2% H3PO4]) indicated that the
product purity was 96%. In addition, LC/MS gave the
correct molecular ion [(M+H)* = 555.2] (electrospray) for
the title compound.

15 Example 140
P
=N CO,H
Qf)\v’\oJE:j/\
CHj ' t1::j,ocu,

Benzyl chloroformates were synthesized by the

20 following general procedure, as exemplified by m-methoxy

benzyl chloroformate:

A.
O

mJLO/\E:j,ocm

To a solution of 3-methoxybenzyl alcohol (2.0 g;
7.24 mmol), N,N-dimethylaniline (0.877 g; 7.24 mmol) in
anhydrous ether (5 mL) was added phosgene dropwise (3.8
30 mL of a 1.93 M solution in toluene; 7.3 mmol) at 0°C.
The reaction mixture was stirred at 0°C for 2 h, after

25
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20 2) The crude acid was dissolved in a mnimal volunme of CH2Cl12 and

| oaded onto the SAX columm. 3) The cartridge was washed wth CH2Cl2 (10
m), CH2Cl2/ MeOH (10 nL of a 4:1 CH2C12: MeCH solution). 25 4) The product
was el ut sd0w/21602CH2C12/ MeOH (10 nL of a 4:1 CH2Cl12 : MRCHUSMI2§T100n). The
product-contai ning fractions were concentrated 30 in vacua on a Speed Vac
to afford twhichcombicimdveae £iltereéd &Ofl ytThealfildrateewpaase HPLC

dard L i ndi d_th . ' %
Gl 11 on LT RRe OB 0B gk B | b’ ide EnabRBBERSEE TSR 100 11
desired titseripperbuirbm 3mhyAZounEGL AL662 2PEL) USd/ 284d Ovithamtpl e 139 Cl
G Philk 9uf£he£}$ €é¥%ﬁ?§§?n§E§rg§eNﬁ%ﬁﬁ”&ééﬁﬂ!CQMCI ugééqﬁe%F 5 CH3

C02t - Bu _Phosgene (df utton I n toluene; nmol ) was
added drbpwetkexr chlamfiagngtest vere akshPueparad using| thiser (100 ng, 0. 24

mol)  Ph i gNindard procedure.

B.

10
The title compound was prepared as part of a
solution phase library which was run using the following
standard procedure. _ _
15 To a suspension of the Example 3 amino acid

(trifluoroadetic acid salt)
P
DO
CHj4
(25 mg, 0.05 mmol) in CHzCl; (1 mL) was added Part A
compound (10 mg; 0.05 mmol) and iPrpNEt (19.4 mg; 0.15

20 mmol). After stirring for 30 min at RT, the reaction

mixture was concentrated in vacuo.
The product was purified via solid-phase extraction

using a Varian CHOQAX13Mé6 (anion exchange) column (3 g of
sorbent in a 6 mL column) by the procedure outlined .

25 Dbelow:

1) The column was conditioned with MeOH (10 mL) and CH,Cl,
(10 mL)
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CH3 C02t-Bu (prepared as described in Exanple 7 Part B), and Et3N (30.3 ng;
0.30 mol) in 3 M CH2C12 at -5C. The reaction mxture was stirred at RT
for 2 h. The mxture 15 was concentrated in vacuo to give the crude
product whiV¥®0HEEO%C hr omat ogr aphed (Si 02; hexane/ Et OAc 1: 5)PGIYPRR e
title conpound (0.105 g, 91%9. B. C qCl P-NOOO O/ CNQ2H 20 C'I{3
The title conpbuBlewsespiug vam] dissgdvedofinaa mdhimabrvohuse df KHaCY2r un

using the fol Low 19,848 "BAES ehe BaK QqdHhe. - 124 WO 01/21602
PCT/ USOO 25710 A maxture of thhe Part A carbanoyl chloride (20 ng; 0.045

mol ), 3,5-dichlorophenol (16 ng; 0.07 mmmol ), and pyridine (0.5 m) was

stirred at 808)f®he l8abtridgd Wdie walkhed' 8UREEYsiPe YRCHO R RS gﬁéi due was
purified via 5 solid-phase, extraction using a cartridge (2 g of

sorbent i a Blht €6F MeOHLHCle/ (30 BWkhe procedure outlined bel ow 1)
The colum was conditioned with MeOH (10 nL) and 10 CH2Cl12 (20 nlL) 2) The
reaction n‘ixtg&eég ng%lZwas | oqded ont o, the SAX  colum 15 3) The product

was el uted wi 4ot H3s oM Eh. 2oRPAPRIMRY 2% 4% ons were

concentrat ed MEOHY@B4C,UILOOmB) Speed Vac over 16 h to afford the pure

10 The product-containing fractions were concentrated
in vacuo using a Speed Vac to afford the title compound.
Reverse Phase HPLC analysis using standard conditions
indicated that the product purity was 90%. In addition,
LC/MS (electrospray) gave the correct molecular ion

15 [(M+H)* = 531.3] for the desired title compound.

Example 141

Ph, 0y .0
3\?‘\/\0/@\}/1 ?ocur,

CH
20
A, -
o]
OJ\CI
25 A solution of 4-(benzyloxy)phenol (2.0 g; 9.99

mmol), N,N-dimethylaniline (1.21 g; 9.99 mmol), phosgene
(5.2 mL of a 1.95 M solution in toluene; 10 mmol) and a
catalytic amount of DMF in chlorobenzene (5 mL) was
heated at 80°C in a pressure tube for 2.5 h. The mixture

30 was allowed to cool to RT. The upper clear solution was
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aryl carbamate-tert-butyl ester which was treated with a 20 solution of 30%
TFA. in CH2C12 overnight. Volatiles were renoved using a Speed Vac for 16 h
to afford the crude acid final product. The product was initially purified
vi a sol i dWMHHE0xt racti on using a Varian SAX cartri dge PQUAUSO/RA7I60r bent i n
a 6 nL colum, 0.3 neq/g) by the 25 procedure outlined below 1) The col um
was conditi @eRarated apdHc¢ricemtyatmtt iOHYEERo €@0gine ik Drullee reaction

m xture in 2GL2 u 3) .The colu s rinsed
Wit h CHZClZg(i‘lg nfgé@%&ﬁ? Sﬁﬁfe&%%#uérr%%wa%%srslt%g%d i hcﬁ‘ﬁfo_ r?e‘ﬁﬁﬁncﬁ\s\ﬂmzclz (10
M) 125 WD 01/21602 PCT/ US00/ 25710 5) The product was eluted with 2% TFA
in CH2C12 (10 mLy The product-containing fractions were concentrated 5 in

vacuo using a Speed Vac for 16 h to afford the purified product (20 ng,
80% as a solid. Reverse phase HPLC analysis (Y 5 ODS 4.6 x 33 mm

col um, continuous gradi efi\ f.r om 509 0L 0B 2 mn at a flowrate
of 5 nm/mn [Solvent A = 13)'T QWZP 4, Solvent 10 B =
90%veOH 10% H20/ 0. 2% H3P04] ) Y ndi cQt ed thaf) te Oproduct purity was 96% In
addition5 LC/ M5 gave the corGHact nol ecul arCdR¥ [ (MrH) + = 555. 2]

(el ectrospray) for the tit 140 P -N CO2H voar;ro
cHs OCH3 Benzyl chlorofornmates were synthesized by the 20 foll om ng general

procedure, as ex@gPhimifchily JF @4t REBEYSrSHU ML (TR UC g,
0.70 mmol) in CHCl; (5 mL) and polyvinylpyridine
10 (Aldrich; 315 mg, 1 mmol) was added a solution of the
amino-tert-butyl ester {280 mg, 0.66 mmol)

Ph
=N [ :l H
O\é/ﬁs\/\ Nlozt-Bu

(prepared as described in Example 7 Part B),
in CH,Cl, (5 mL). The reaction was stirred at RT for 15
15 min. Resin-bound amine (WA21J, Supelco:; 150 mg) was
added to the mixture. The reaction mixture was stirred
for another 15 min. The resin-bound amine and
polyvinylpyridine were filtered off and the filtrate was
concentrated in vacuo to give the crude product. The
20 crude product was chromatographed (Si0O,; hexane/EtOAc
1:4) to provide title compound (0.30 g, 70%).

Ph 0. O
PO,
CH3 CO.t-Bu
25

A solution of Part B compound (75 mg; 0.42 mmol) in
20 ml MeOH was hydrogenated in the presence of 20 mg of
10% Pd/C under an atmosphere of H; (balloon) for 24 h.
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AL OCCFi3 dr V 25 To a solution of 3-nethoxybenzyl alcohol (2.0 g; 7.24
nmmol ), N, Ndinmethylaniline (0.877 g; 7.24 mmol) in anhydrous ether (5 nlL)

was added dropwi se (3.8 30 nL of a 1.93 M sol uti ' ne; 7.3
mol ) at OR‘ES%Q’%R‘EZ reagt i on En xture was stirred at OC for O%%“é’%ﬁf 126
WO 01/ 21602 P&T/USO%/ZS?lO which . solids. were filtered off. The filtrate
was concent r 3PEIPRALFGIUB SRtBHYStHAST meOver Brofélhiatinsandifheped

fL om anhydr Ouf_iEtaﬁtéZWXSZCﬁi![}al:eﬂ&S t%bﬁ?(id/\ﬂﬁa%!é]{ tof gtiizeefhe%h}ia&at ion i 0

t he next reacti,on. Supsequen ot her chl orof ormates were al so prepare
using this s%&%gﬁrg'gPﬁggdﬁ?EgEE§249-WQ'C@?ﬁ) ¥hdchonas yeedheltheute
conpound was mguepheedpasipiacatidn ain INdnext BRape | i brary which was run

using the followi ng standard procedure. 15 To a suspension of the Exanple
3 amno actd (trifluoroacetic acid salt) P NJ~r HCOzH Yl ~ CH3

D -
Ph
O T
\/\/‘o 3 OCHF2
CH3 COzH
10 The solution of Part C phenol-tert-butyl ester (50

mg; 0.089 mmol), catalytic BusNBr (1.5 mg, 0.0047 mmol),
aq NaOH (0.7 mL of a 1 M solution) and isopropanol (2 mL)

in a pressure tube was cooled to -50°C. Freon gas was
bubbled into the solution for 1 min. The tube was sealed
15 and heated to 80°C for 12 h. The mixture was extracted
. with EtOAc (3 x 10 mL). The combined organic extracts
weére washed with brine, dried (NazS04) and concentrated in
vacueo to give an oil, which was then treated with a
solution of 30% TFA in CH;Cl; overnight. Volatiles were
20 removed in vacuo and the residue was purified using
preparative HPLC (YMC S5 ODS 30 x 250mm reverse phase
column; 30 minute continuous gradient from 70:30 A:B to
100% B, where A = 90:10:0.1 H;0:MeOH:TFA, and B =
90:10:0.1 MeOH:H,0:TFA) to afford the desired title
25 product (14 mg; 28%). Reverse Phase HPLC analysis
indicated that the product purity was 97%. In addition
LC/MS (electrospray) gave the correct molecular ion
[ (M+H)* = 553.1] for the desired compound.

30 ) Example 142
Following the Example 141 procedure, the analogous

compound was prepared [(M+H)* = 553.2]:
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(25 mg, 0.05 mml ) in CH2C12 (1 nL) was added Part A conpound (10 ng; 0.05
nmmol ) and 1 Pr2NEt (19.4 ng; 0.15 20 nmol ). After stirring for 30 mn at RT,
the reaction mxture was concentrated in vacuo. The product was purified
vi a sol i dWhHLA68xt raction using a Vari an CHQAX13Mb ( arkeuiUssgestange)
colum (3 g of sorbent in a 6 nL colum) by the procedure outlined 25

bel ow. 1) The col um was condf i,@ned W O:LSlO m.) and CH2C12 (10 M)
127 WO 01/21602 PCT/ US00/ 257 2) _Th sijdu s dissolved in a m ninal

vol ume of CH2Cl12 and | oaded onYo Th® 06@m. 3) The cartridge was
washed successively with CH2C12¢Hs10 5 nl), o MeOH CH2C12 (10 nL). 4) The
product was eluted with a solution of 20% CH2A 2 (10 -nm.) . 10 The
product-contai ning fracti ons were concentrate i n vacuo using a Speed Vac

to afford the title conpound. Reverse Phase Fe anal ysi s using standard
conditions indi datedmedistedhecqrredpondingi ty BREmP0141n pagdeist Bon, LC M5

(el ectrospr a h eqt | ecul ion 15 } = 531.3] for the
desired ti t%‘)dcgn%%ﬁ%dse‘g%‘éen%‘iee‘{?’ﬁnﬁhgé? ﬁF'B?oTﬁL‘Ewd%LPE?C%‘W OCHF2
C Hs CO2H 28 Aboge apd(purified as usual to give the following

5 analogs:

Example 143 Example 144
2O >SN OL NS
CH, COzH Hy . CO2H

Example 143: ([M + H]* = 593.4
10 Example 144: [M + H]* = 503.1

Examples 145 to 305

The following carbamate-acid analogs in Tables 4 énd
15 5 were synthesized according to one of the above methods:

Table 4
R3d
Ph o (l’ o
FN (o]
o /Qj‘/\/u\
We oH
% .
Example No. R [M+H]"

145 4872

O
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0 O1 25 A solution of 4-(benzyl oxy)phenol (2.0 g; 9.99 muol),
N, N-di methyl aniline (1.21 g; 9.99 mmpl), phosgene (5.2 nL of a 1.95 M

solution in_taoluene; 10 mbdl) and a catal ytic anmount of %ﬁ%ﬂ/ 5710
chl or obenze‘ﬂg(’{%“m_) was heated at 80C in a pressure tube M The

mxture 30 was-allaowed to-cool to RT The upper clear sol minn-y\as- 128
WO 01/ 21602 PCTg M 10] separat ed concentratied i o to]give the
crude title ary#ﬁgﬁ{eorofo mate as cryStals (2 g crude pw B. Ph \

~0\ 5~~ ®© EHE—C02t—Bt—Fo—a—d-tre A

chl or of or mat ¢ (184 mg, 0. 10 mol ) i Cl2z (5 nl) ridine
10 (Aldrich; 315 ng, 1 mmol) was adde t-butyl
ester (280 my, 0.66 nmol) Ph N ON scri bed
i n Exanpl e 7{Part—igr—Tm ¢l RT for
15 15 nin. Resin-bound antne (WA§1J added {o the

m xture. Thelreaction nixtyire was stix#e er 15 mn. The
resi n-bound gm ne pol yvi nyl pyridine were filterjed off d the
filtrate. wa} ¥ YN w“s3

149 ;\O\ . 501.3
CH

150 §\©\ 5172
OCH,

151 § ! - 5322

152 589.3

153

154 g\o _ 5322
NO;

155 ; 5792
0.0

156 593.2

546.3

> . VU o’O 5933
158 NP 5792
U0
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concentrated in vacuo to give the crude product.
chromat ographed (Si O2; hexane/ Et OAc
g, 709. C O~ ~OYO, N'~OH CH3 CO2t-Bu
conpound WPPIR6020. 42 Mol ) in
of 20 ng of

10% Pd/ C under an at nosphere of H2 (balloon) for 24 h.

- The 20 crude product was
1:4) to provide title conpound (0.30
25 A solution of Part B
20 M MeCH was hydr ogenRCdUS0s237e presence

129 WO

01/ 21602 PCT/ USO0/ 10 |[The palladium catalyst re I~ jltration
and the fijlt (L %corcentrated i B¥acuo to gi vie thdMeH]te tifle t-butyl
ester (240|og.90% which.vwas used without  further purificationfin the

next step. |5 D. NggN | |/ ~i O 1 OCCHRZNCH3 CO2H J10 Thes solutiop of Part C
phenol -terf-butyl ester (50 ngy; 0.0 17, catdlytic NBr (L. 5 ny,
0.0047 mol}), aq NaOH (.7 nL of gsa M sol uti on) jand i sopropano} (2 ni)

in apressaretube was c¢oled to ¢ Freon gas s bubbled ingo the
solution f@gr 1 mn. The fube was se d 15 and hegted to 80C forj 12 h. The
m Xt ure was COomDT et I C

extracts

extracted wlth Et OAC L) . 1Tl
160 1 6‘@ 5312
161 iN\O 5272
162 - fv@ 5252
163 | (\/@ 5152
164
i/\/\O 5292
165 &/G\Q 5272 :
166 - 3 5193
' F
. CHjy
167 —‘"\O,OCHa 5173
168 -"\CEOCHs 547.3
: OCH,
169 - OCH; 5773
\QZM
OCH,3
oc .
170 Y\O’ Hs 531.3
o Y\O 5313
OCH,
172 § °> 5453
o
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were washed with brine, dried (Na2SQ4) and concentrated in vacuo to give
an oil, which was then treated with a solution of 30% TFA in CH2C12

over ni ght Vol atiles were 20 renpved in vacuo and the residue was purified
using pregkPAVIsR HPLC (YMC S5 DS 30 x 250mﬂ reverse phd&d/U00RYA%: 30
m nute conti | %B. _where A = 90:10:0.1
H20: MeOH: TFA] a =90:10: 0.1 MeOH: TFA) to affordthe esirgd title
25 product (14 ﬁg@g@&%‘o’ Re¢ver se Phaselﬁ-!PLC anal ysi s mc[%"émgd that the
product puri
nmol ecul ar io

ddition 1/ I\/R (pl ectras rm/\ gave_ 1 helcorrect

0,
[ (vhd + = 5%3. 1] for des ired corrpound 5§Q3Exarrp e 142
Fol | ow ng the Exanple 141 procedure, t al ogous onpound” was plepared
[(MtH)+ = 55R. 2] 130 WD 01/21602 P /25710 Ph ~Nf Nk ~-~2H QO i~~0O

r OOCH3 ri| OCHF344 | nterpedi ates gQr espondl ng to Exanplg, 41 Pajts B and
e same TF C13 procedurfe as "above anb‘p

C were deprofjected using t

purified as psual to give the follow oeRal ogs: Bxanpl e 143 Exagple 144
P~--NO~r1 phcc \ NONYF. r Nr CHEBHT ON 3 gASs COZH
175 o 567.3
OCH,3

CHj
176 o£ ? OCH, 547.3
177 rf" ' 545.3
OCH;§
0

178 3 5792
Br
CHjy
179 ?\Q\r 591.2
S
s.)

180 | 535.2
§\©\0
CHy
181 &@\ 505.2
F

182 -’KCL 521.1
cl
183 J’\@\ 566+ 588
Br
184 &Q 571.1
OCF;s
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Example 143: [M+ H + = 593.4 10 Exanple 144: [M+ H + =503.1 Exanples 145
to 305 The foll ow ng carbanmate-acid analogs in Tables 4 and 15 5 were

synt hesi zed according to one of the above nmethods: Table 4 R3d Ph OO N
~ I NI WoOWwDmé@ v ' OH CH3 Exanple No. R3a [Mr1J+ 145PERUS®2SME] \\O

01/ 21602 PCII USQQ 25710 Exarml e No. R [ MiH+ 146 539.3 ~ C s F 593.2 0-0

148 449.3 |14 501l f.h CHB 150 I -a 51; 2 1%1 532.2 }52 589.3 153
546.3 ? u ample No. [M+H]
185 KQ | 505.2
F
186 »'KQ 521.1
Cl
187 &Q | 566 + 588
B
188 F'\@ 5452
' oﬁrc"!
)

- 189 r"\@ 529.1
- o
150 | r"\? 529.1
3 | CHs '
191 L - 5431
@o

192 571.2
: N
| N
s
193 J\Q 503.3
OH
194 ?\Q 501.3
CHg
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154 532.2 NOZ 155 579.2 156 593.2 157 593.3 158 579.2 132 WD 01/21602
PCT/ US00/ 25710 Exanple No. JM+H] 159 579.2 160 0,0 5312 161 r~ 527.2

162 525.2 163 515.2 164 529.2 165 527.2 SS ~ 166 ? i | 519.3 CHg 167
OCH3 517.3 WQ#B216(2 . 0CH3 547.3 L{ /~_) OCH3 169 OCH3 577.BCTUNORSTAH3 OCH3
170 OCH3 531,.3.171.531. 3 QCH3 172 545 3

Example No. R¥ M+H]*
195 | $ CHs 529.4
CH3
CH,
196 3 5313
0" “CHj
197 3\©:°vc“3 561.3
OCHs
198 n@ 555.3
199 3\©\l 513.3
I
200 557.4
HsC.
CH,3
201 543.3
HsC
202 5714
HsC.
203 §\© 5723
®
0
204 3\@ 5413
205 ’\? 543.4
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133 WO 01/21602 PCT/ USOQ 25710 Exanmple No. Au | MtH+ 173 aQ 531.3 O 174
( 571.2 v OCFF 175 567.3 OCH3 176 C OCH3 547.3 177 545.3 OCH3 S O 178
579.2 ~ Br CHa 179 591.2 g J 180/ 535.2 C CHg 181 505.2 182 52].]
183 566 W@88216484 571.1 OCF3 134 WO 01/21602 PCT/ USOBWQ’QW“ExarrpI e No.
Rd (MI11 + 185 5052 186 521.1 .

Example No. RY [M+H]*
206 529.4
H3C™ "CHj
207 5153

CHs
208 ?\Ql 5153
209 ‘\Q 5153
CHjy '
210 k©\'< 5433
211 ' 5294
CHs3
CHs
213 5153
CHj
214 3\©\/\ 529.3
CH3
215 ?\c):) 527.3

216 §\©’°vc"3 5313
217 3\©\J/*c_u, 5573
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Cl 187 566 + 588 Br

188 545.2 0 189 529.1

CHs 190 Ar

529.1 CHs

191

543.1 O 192 0 571.2 N S 193 503.3 OH 194 501.3 CH3 135 WD 01/21602
R~(M+g]+ 195 ? / ( CHg 529.4

mpl e No!

5313 0 UORYHERTE

fviiased

561 3 198 / | 555.3 199 513.
Example No. R3¢ [M+H]*
218 3\@‘”’3 573.1
F
219 ?/\Q 519.2
F
220 $ 5352
al
21 V\Q 5852
OCF,
222 3/\@ 5192
F
223 §/\©\ 5352
el
224 §/\©\ 5852
OCF3
225 }/\Q’OCH"‘ 5612
OCH;,
Table 5
Y A~
-OUos e
°\2\/\° o/l\?
be, R34
Example No. R [M+H]* |
226 H’\@ 5452
CH,
o_

196
4 H3C



CH3 201 543.3 H3C 202 571.4 H3C 203 / | 572.3 0 204 541.3 205 543.4
136 WO 01/21602 PCT/ US00/ 25710 Exanple No. R | MtH+ 206 529.4 H3C CHg 207
515.3 / ICHg CH3 208 / | CH3 515.3 CH3 209 / 515.3 CHs 210 5433 211 /
529. 4 CHwOGHaI6®12 \ | \ | 5773 213 515.3 CHg 214 / (PeDYS@251Py 215 /
527.3 216 OvCH3 531.3 _ .

Example No. ‘RY [(M+H]*
227 593.1
228

4492
229 501.2
230 517.2
231 5322
232 487.3
.233 546.3
234 532.2
235 5792
236 593.2
237 593.3 -
238 579.2
239 5792
240 Y\’°O 531.2
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217 CHs 557.3 - 137 WD 01/21602 PCTI USOQ 25710 Exanple No. [M+HL 218 CF3
573.1 F 219 519.2 F 220 535.2 O 221 5852 OCF3 222 519.2 \ F 223
535.2 ~ Cl 224 585.2 OCF3 225 OCH3 561.2 OCH3 Table 5_Ph —..N (

N ~coa OWPPVH 5 cH3 R3d Exanple No. [ MeHL+ 226 545 BCTVESR104 133
WO 01/ 21602 CT/ 1IS00/ 25710

Example No. R M+H]*

241 "z/\/\g 5272
242 . /\=/© 5252

243

pr
\/\O

244 W\Q 5292

245 , /\:/@ 5272

CH
246 = F 3 5173

247 -”Uocm 517.3
248 J'UOCH: 5473
- OCH;3 .
i

OCH; 5773

515.2

249

250 .-‘\9 543.1
CH, '

251 §/\O\ 531.3
OCH;

252 : 5453

-
253 5313
e




Exanmple No. Rid [Mrg]* 227 593.1

s~/Q 449.2 229 501.2 CHs 230 Nit 517.2

OCH3 231 2 532.2 232 487.3 233 rl()~ 546.3 NO2 234 “--a 532.2 NO2 235
i~ 579.2 236 593.2 1 T14 237 593.3 238 579.2 239 579.2 240 531.2 139
WO 01/ 2169Q 0PTEAUSO0/ 25710 Exanpl e No. RRd [ MrH| + 241 BETUS:25M 525, 2

243 515.2 244 529.2 245 527.2 246 .'r H3 517.3

. ~~0CH3 54

247 f_~OCHs 517.3 249

/. 3
Example No. R™ [M+H]" -
254 JJ\O\ 5712
OCF,
255 && 567.3
OCH;
fc
256 ',l' Hsoc’.'3 5473
257 oL 5453
OCH;
0
258 5934
259 J‘\O\ 503.2
OH
579.2
260 Br
CH,
261 &Q 505.2
F
262 521.1
C Nl
263 566/567
j “Br
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249 OCH3 577.3 /| OCH3 OCH3 250 Ar 543.1 CH3 251 ~ 531.3 OCH3 252 545.3
O 253 r a Q531.3 O 140 WD 01/21602 PCT/ US00/ 25710 Exanple No. R -m
IM+H]+2548‘£,85712 v ' OCF3 255 567.3 / OCH$ 256 C pCH3 547.3 257 545.3

OCNS 0 253V88%21602 559 503 . 2 OH 579.2 260 | Br CH3 261 FGWUS0B@A¥19 £ o620
521.1 C
Example No. R* [M+H]"
264 "\Q 571.1
OCF;
265 J\Q 505.2
F
266
JKQ 521.1
a
267
J‘\Q 566/567.0
Br
268 Q\Q'F 5233
F
269 §\© 501.3
CH;3
270 5392
F
. cl
271 CHs 5293
CHj
CH;
272 CHs 5492
Cl
CH,
273 5232
F
F
274 §©\| 513.3
|
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263 566/ 567 Br
571.1 OCF3 265 505.2 F 266 521.1 q 267 566/567.0 269 ? /

141 WO 01/21602 PCT/ USOQ 25710 Exanpl'e No. [MrH + 264

F 523.3 F

269 501.3 CH3 270 539.2 F O 271/ 1 CH3 529.3 CH3 CH3 272 CH3 549.2
PCT/US00/25710

|/ Xci

CHWO Q1723602 |

523.2 ~ F F 274 513.3 142
Example No. R¥ [M+H}*
275 $ 5192
F
CH;
276 539.2
cl
F
2n $ 541.3
"SCHj
CHy
278 ?\Q\ 5523
N
8
279 §\©:j 541.3
280 | @ 563.3
hes
281 3\© - 555.3
CF3
282 V\? 5433
283 )\? 529.3
H3C™ "CHs
284 515.3
CH3
CH3
285 $ CHs 5153
CHj3
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WO 01/ 21602 PCTI USOO 25710 Exanple No. [ MFEU+ 275 519.2 CH3 276 539.2 \
C F 277 / 547.3 \ 3CH3 CH3 278 552.3 \ N- 279 541.3 280 563.3 281
555.3 CFs 282 543.3 283 529.3 H3C CH3 284 515.3 :CH3 CH3 285 / i CH3
515.3 CH3 WeAB216(> 01/ 21602 PCT/ US00/ 25710 Exanpl e No. \RETWAPPRS71986
515.3 CH3 287 535.2 Cl

Example No. R¥ [M+H]*
286 ' 3\‘:9 5153
CHj .
287 535.2
Cl
CH;
288 5292
CH3
CHs
289 577.3
290 515.2
: CHj
291 %@\/\ 5292
CH;
202 3@ 5273
293 5373
294 ?\©°vc"3 531.3
205 g\Q/c' 5552
cl
296 5713
N
| °N
s
297 3\@“3 5732
F
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288 529.2 ~ CHg CHg 289 ~01 \ | 577.3 290 / | 5152 kN CH3 291 529.2

CH3 292 527.3 293 537.3 294 0,,,CH3 531.3 295 Cl 555.2 C 296 571.3 MN
297 CF3 573.2 144 WO 01/21602 PCT/ US00/ 25710 Exanple No. R3d j MtH + 298
OCH3 531.W00UM&02 299 519.3 300 5352 CI 301 5852 OCF3PQDESKRS7IY 303 5352
Cl 304 585.2 /QOCE3 (OCHg

Example No. R¥ - [M+H]
298 $ OCH, 5313
CHj3
209 Y@ 5193

' E
300 V\Q 5352
i
301 $ 5852
OCF,
302 Y\O\ 5192
F
303 §/\©\ 5352
ci
304 §/\©\ 5852
OCF3
305 _ Y\Q/ ocH, 561.2
OCH;

Example 149
CHy

O

COH

To a solution of the secondary aming—ester (2.1 g;
5.52 mmol)
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305 561.2 OCH2 Exanple 149 CHg O CHg 0 O Ph-,, NI CO®2H 5 To a solution
of the secondary am ne-ester (2.1 g; 5.52 mmol) 145 WO 01121602

PCT/ USQQ 25 O/ NO-01".1N3 CHinCHRC

added 4- rret‘&&q’ffﬁgﬂ%/l chloroformate (0.79 nL; 5.52 mmmol) M%%#lﬁyl
pyridine (A drgch; 1.74 g; 16.5 nmmol). The m xture was stirred at RT for
5 15 mn; at th%§up0|nt owpd that starting material had been

consuned. The égh concentrated in vacuo, and the
resi due was chr to raphed (S| 3hex: Et OAc 4:1) to provide the pure
car bamat e- est er ‘E'i‘ g). This was dissolved in a mxture 10 of THE (10 ni),

MeOH (1 ml) angh @IHCD:US(IIOI aﬂ)(%aataaaea Lméﬁlﬁqgﬂém chlikRgotelmhtan was
stirred at RT %ygrnl %hen ci di W th excess aqgueous 1 M
HCl. The sol i '5y5 /#0% BR cm@é pysadine (Ahdrighibi ned

organi ¢ extraat. §4\A/gr,elﬁla5hmdm¢auh_ HPHe (mixtur@ ¥Washbiiesddbatrr (£ nl),
drived (Na2g0ny . a0, QORI LALSTd Mrud SRl (PR LU L L S RLPR 2 2
had been consumed. The solution was filtered,
concentrated in vacuo, and the residue was
chromatographed (SiO;; hex:EtOAc 4:1) to provide the pure
carbamate-ester (2 g). This was dissolved in a mixture
10 of THF (10 mL), MeOH (1 mL) and aqueous LiOH (8 mL of a 1
M solution). The solution was stirred at RT overnight,
then acidified to pH 3 with excess aqueous 1 M HCl. The
solution was extracted with EtOAc (2 x 50 mL). The
combined organic extracts were washed with H;0 (2 x 50
15 mL) and brine (50 mL), dried (Na,SOs), and concentrated in
- vacuo to provide title compéund'as a white solid (1.75 g;

63%). [M + H]* = 501.2

[M + H]* = 501.2; 'H NMR (400 MHz; CDCl3): & 7.93-7.99

20 (m, 2H), 7.38-7.43 (m, 3H), 7.23 (q, 1H, J = 8 Hz), 7.02-
7.12 (m, 3H), 6.98-7.02(m, 2H), 6.82-6.89 (m, 2H), 4.71
(s, 1H), 4.64 (s, 1H), 4.25 (t, 2H, J= 7 Hz), 4.07 (s,
2H), 2.90-2.98 (m, 2H), 2.37 (s, 3H),2.29 (s, 3H)

25 Example 230

/©/‘ N COLH
O%\/\ O

OCH3
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63%. [M+ H+ = 501.2 [M+ H+ = 501.2; 1H NVR (400 M{z; CDC13): 8
7.93-7.99 20 (m 2H), 7.38-7.43 (m 3H), 7.23 (g, 1H J = 8 Hz), 7.02-
7.12 (m 3H), 6.98-7.02(m 2H), 6.82-6.89 (m 2H), 4.71 (s, 1H), 4.64 (s,
1H), 4.259Q012188% J= 7 Hz), 4.07 (s, 2H), 2.90-2.98 (nPCDE§00257187 (g,

3H),2.29 (s, 3H 25 Exanmple 230 Ph >--N1|1 ~ N*NCOzH OO 0')'0 CH3 OCH3
146 WO 01/ 21602TeGY| fsomoistion b theGensingaryn apinghé3 s@condary ani ne
(3.0 9 7.9ympypl) Ph =N NCRCH3 O-O1l.~ HCB .in CHCl12 (45 nl) were
successi vel y added pyridine (0.8 5 nL; 9.9 mml) and 4- net hoxyphenyl

chl orof ormat® (1.3 nl.~§ Nm&g&% The reaction was stirred at 0C for 3 h,
at  which poigntystart et er | F3had been consuned (by analytical HPLC)
The reaction | ot i €n s washed with aqueous HClL (2 x 25 nL of a 1 M

solution), briGde (2x), 10 dried (Na2SO4), and concentrated in vacuo. The

crude prodygt chy, r Q.2 ; epuy ' f 4:1 t
3:7 hex: Et O%g) C?%@lﬁr oé?@f%ﬁ%%@%ﬁ?gg tgéé}égsg%lra%% (Or°%r1n000/(). Tge

ester wa$ dmbsofvEomnel) mid MeaethoByphenyd @11%F°§°Fﬂ@t§ol(&tgim§ﬁ and
Li OH H20 (0g571pmi) 11- thdMakctWan d86e8tidhed sl Wetoporas s} idd ed

which point starting material had been consumed (by
analytical HPLC). The reaction solution was washed with
aqueous HCl (2 x 25 mL of a 1 M solution), brine (2x),

10 dried (Na;SO;), and concentrated in vacuo. The crude
product was chromatographed (SiO;; stepwise gradient from

~ 4:1 to 3:7 hex:EtOAc) to provide the desired carbamate-

ester (4.2 g; 100%). The ester was dissolved in
THF:MeOH:H,0 (50 mL of a 3:1:1 solution) and LiOH.H.0 (0.5

15 g; 11.9 mmol) was added. The solution was stirred :
overnight at RT. Starting material was still present by
HPLC. More LiOH.H0 (0.2 g; 4.8 mmol) was added and the
mixture was briefly heated to solubilize the LiOH, then
stirred at RT for 4 h. The reaction was complete at this .

20 point, and the mixture was acidified to pH 3 with excess
agueous 1 M HCl, then organic solvents were removed in
vacuo. The residual aqueous phase was extracted with
EtOAc (3 x 50 mL). The combined organic extracts were
successively washed with H,O0 and brine (50 mL each),

25 dried (Na;SOs), filtered and concentrated in vacuo to give

title compound as a colorless solid (3.07 g; 75%).

[M + H}* = 517.2; 'H NMR (400 MHz; CDCl3): & 7.96-7.98
(m, 2H), 7.4-7.45 (m, 3R), 7.2-7.3 (m, 2H), 7.0-7.1 (m,

30 2H), 6.8-7.0 (m, 4 H), 4.65 (s, 1H), 4.55 (s, 1H), 4.20-
4.24 (m, 2H), 4.02 (s, 2H), 3.77 (s, 3H), 3.00 (s, 2H),
2.38 (s, 3H).
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overnight at RT. Starting material was still present by HPLC. Mre

LiOH H20 (0.2 g; 4.8 mmol) was added and the m xture was briefly heated to
solubilize the L10H then  stirred at RT for 4 h. The react conpl ete
at this 20 ‘EB.“H?IG“’and the mxture was acidified to pH 3 V\nlf#?'&? ’é§7 0
aqueous 1 M HCl, then organic solvents were renoved in vacuo. The residual
aqueous phase was extracted with EtQAc (3 x 50 nL). The conbi ned organic

extracts wer e Theldoddswinkyexanpbes W1d7 HA@Bncd1lr,i |2§9(5Q4171-aﬁacf'&3) 25

dried (Na2SO4 | Lh§r e Lve. title nmpound
as a colorl esé” s],{) E%?ﬂgsf% é‘é{%{qﬁ Q:° 7m§9h§ﬂﬁ\ﬁw’ b}ﬁe‘ﬁle
CDC13): S 7.96er @8“?““?%‘]‘352!‘-5Jg @dl 2BU5 (m 3H), 7.2-7.3 (m 2H) 7.0-7.1
(m 30 2Hp, 6.8-7.0 (m 4 H), 4.65 (s, 1H), 4.55 (s, 1H), 4.20 4.24 (m
2H), 4.02 (s, 2H), 3.77 (s, 3H, 3.00 (s, 2H, 2.38 (s, 3H). 147 W

01/ 21602 PCT/ USO00/ 25710 The fol | ow BEgaephaplier (167, 187, 216, 229, 247
and 263) were all synthesized according to the nethods described for
Exanpl es 149 and 230. 5 Rxa=lr a 167 OCH3 Y vy SBH O/O Ph- NI, INO
CO2H 10'HNI\/R(DI\/SOd6; 500 M—Iz) S 2.37 (9 , 2.94 (m 2H) 3.73
(2s, 3H), 4.06 (d, J 4.8 Hz, 4.25 (t, J 7.2 Hz, 2H), 4.66 (2s,

oH). 6.71 (m 3H). 6.85 (m 2H) aﬂ\/@jr

10 'H NMR (DMSO-d,; 500 MHz): & 2.37 (s, 3H), 2.94 (m, 2H),
3.73 (28, 3H), 4.06 (4, J = 4.8 Hz, 2H), 4.25 (¢, T = 7.2
Hz, 2H), 4.66 {(2s, 2H), 6.71 (m, 3H), 6.85 {(m, 2H), 7.06
(d, J = 16 Hz, 1H), 7.22 (m, 2H), 7.39 (m, 3H), 7.96 (m,
2H)
15
Example 187

Br.
O

20 'H NMR (DMSO-d,; 500 MHz): & 2.36 (s, 3H), 2.93 (t, J =
6.6 Hz, 2H), 4.02 (28, 2H), 4.21 (t, T = 6.6 Hz, 2H),
4.55 (2s, 2H), 6.94 (m, 3H), 7.48 (m, 8H), 7.90 (m, 2H)

Example 216
25
H3CH2CO

g
e O

COgH
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8 7 Br NCH Oyu Ph~N | ~ N O1 CO®2H 20 1H NWVR (DVBO-d6; 500 MHz) : 6
2.36 (s, 3H), 2.93 (t, J 6.6 Hz, 2H), 4.02 (2s, 2H) 4,21 st, J =6.6
Hz, 2H), WaoBH2s, 2H), 6.94 (m 3H), 7.48 (m 8H), 7.BETPMUBIY Exam=1l P
216 25 H3CH2CO Q | ~.MB Oy0 Ph-{~N 11 / |IN o CORH 148 WD 01/21602

PCT/ US00/ 25710 1H NWVR (CDC13; 400 MHz): 8 1.3-1.4 (m 3H), 2.39 (s, 3H),
2. 9- 3 05 (nfnzmm (DA, 4. 980 (MHz)2 H), 14395 4 bfma,3H) 2.39. 28,(BH)) = 7.0

Hz, dg 4, 9 8, 8.8 Hz,
2H) 2 ( 5% 8€‘2 230 H’E"’Bé‘ g%f*’gb‘?‘{"ddﬁ%r]% ég)(br d, J =
7.9 Hz, 2Hp- E%ar"ébeJ2397 0 3zeh 2~H>N 6. Rﬁc@m It
5 2H), 6.99 (44, J = 15.8, 8.8 Hz, 2H), 7.18 (dd J = 8.4,
2.6 Hz, 2H), 7.38-7.50 (m, 5H), 7.99 (br d, J = 7.9 Hz,

2H)

(d, J =16 Hz, 1H), 7.22 (m 2H), 7.39 (m 3H), 7.96 (m 2H 15 Exam= | n
|

Example 229
N COzH
V\/‘o’c(\

CH,

10

'H NMR (CDCl,; 400 MHz): & 2.30 (2 peaks, 3H), 2.38 (2
peaks, 3H), 3.03 (dd, J = 5.7, 5.7 Hz; 2H), 3.99 (s, 2H),

15 4.21 (dd, J = 6.1, 6.1 Hz; 2H), 4.63 (2 peaks, 2H), 6.82-
6.87 (m, 2H), 6.96-7.01 (m, 2H), 7.09-7.14 (m, 2H), 7.18-
7.20 (m, 2H), 7.43-7.45 (m, 3H), 7.96-7.98 (m, 2H)

Example 247

SO

OCH;

20

'H NMR (DMSO-d,; 500 MHz): & 2.36 (s, 3H), 2.93 (t, J =

6.6 Hz, 2H), 3.74 (s, 3H), 3.96 (28, 2H), 4.20 (t, J =
25 6.6 Hz, 2H), 4.55 (28; 2H), 6.65 (m, 2H), 6.94 (m, 3H),

7.27(m, 3H), 7.48 (m, 3H), 7.391 (d, J = 6.1 Hz, 2H)
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CH3 CH3 1H NWR (CDC13; 400 MHz): 8 2.30 (2 peaks, 3H), 2.38 (2 peaks, 3H)
3.03(de 5.7, 5.7 Hz; 2H), 3.99 (s, 2H)., 15 4.21 (dd, J = 6.1, 6.
Hz; 4.63 (2 peaks, 2H) 682687(m 2H), 6.96-7.01

709714 (‘NP"& 027 18- 7.20 (m 2H), 7.43-7.45 (m 3%0,1&&@@50;9?@780(m 2H)
Exanpl e 247 20 Ph >--NNCO2H 0 O |_O -0, CH3 60CH3 1H NMR ( DVBO- d6; 500
M) : 8 2.36 (a, 3H , 2.93 (t, J -Exgmples263) 3 74 (s, 3H), 3.96 (2s,
2H), 4.20 (t, J = 25 6.6 Hz, 2H), 4.55 (2s, 2H), 6.65 (m 2H), 6.94 (m
3H). 7.27(m 3H), 7.48 (m 3H)Ph 7.91 (d, 5.1 Hz, 2H) 149 WD 01/21602
PCT/ US00/ 25710 Exanpl 3 Ph N"CO)_‘FN ﬁ BrCOM' 1H NMVR . (CDC13; 400
MHz) : S 2.42 (2s, 3H rotaners) -o bﬁ&o 3.99 (br s, 2 H,

4.15-4.25 (m 2 H), 4.57 (AB doubmet, J = , 2 H, 6.85 (dd, J =
11.4, 8.8 Hz, 2H), 6.99 (dd, J = 15.8, 8.8 Hz H, 7.18 (dd, J = 8.4,
2.6 Hz, 2H), 7.38-7.50 (m 5H), 7.99 (br d, J =Y7.9 10 Hz, 2H) Exanple 306
N O- O Sk OCHF2 Br

5 M NMR (CDCl,; 400 MHz): & 2.42 (2s, 3H; rotamers); 3.0-
3.5 {m, 2 H), 3.99 (br 8, 2 H), 4.15-4.25 (m, 2 H), 4.57
(AB doublet, J = 38.2 Hz, 2 H), 6.85 (dd, J = 11.4, 8.8
Hz, 2H), 6.99 (dd, J = 15.8, 8.8 Hz, 2H), 7.18 (dd, J =
8.4, 2.6 Hz, 2H), 7.38-7.50 (m, 5H), 7.99 (br 4, J = 7.9

10 Hz, 2H)
Example 306
Ph
0,0 OCHF2
g;)\/ﬂb/i:]\/N \[:j/
b
CO.H
15
A.
O O O._CH
X ) Gl
Ct o]
20 A solution of resorcinol monocacetate (2g; 13.14

mmol), N,N-dimethylaniline (1.6g; 13.14 mmol), phosgene
(6.8 mL of a"1.95M solution in toluene; 13.1 mmol) and a
catalytic amount of DMF in chlorobenzene (5 mL) was
heated at 80°C in a pressure tube for 2.5 h and then

25 allowed to cool to RT. The clear supernatant solution
was separated and concentrated in vacuo. The residue was
purified via distillation in wvacuo (140-150°C @ 1.0 mm
Hg) to give title compound in the form of a clear oil (2
g: 71%).

30
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Oi Nf 14 CH3 CO2H 3 15 A OOy OyCH3 C i O 20 A solution of
resorci nol nonoacetate (2g; 13.14 mmol), N, Ndinethylaniline (1.6g; 13.14
mol ), phosgene (6.8 nL of a'1.95M solution in toluene; 13.1 nmmol) and a
cat al yt i oWe@u2a02 of DVF in chl orobenzene (5 nmL) was heaP€HURYZEBUE in a
pressure tube for 2.5 h and then 25 allowed to cool to RT. The clear
super nat ant sol uBkon was separated and concentrated in vacuo. The residue
was purified via distill @hion in vacuqo( 40-150C @1.0 mm Hg) to give
title conpound in the formpeéNa cl oﬁﬁ’]?‘@;‘n’/ A. 30 - 150 WO

01/ 21602 PCT/ USQ0/ 25710 BSOS “\GCHA NN @ NOCH3 CO2t-Bu 5 To a
m xture of Part A chl orofor e (50 ng, Ohﬁggm,nnnl)and pol yvi nyl pyri di ne
(PVP) (75 nmg, 0.70 mml) was *added a CH2C1? sol ution (2 nm) of the

am no-tert-butyl ester (1 —0- ; . N CH3 C02tBu

5 To a mixture of Part A chloroformate {50 mg, 0.237
mmol)and polyvinylpyridine (PVP) (75 mg, 0.70 mmol) was
added a CH;Cl; solution (2 mL) of the amino-tert-butyl
ester (100 mg, 0.237 mmol),

Ph
=N /@\/H
°H¢k\/\° N |
CHa COqt-Bu

10 (prepared as described in Example 7 Part B).

The reaction was stirred at RT for 15 min. Resin-
bound amine (WA21J, Supelco: 150 mg) was added to the
mixture. The reaction mixture was stirred for another 15
min. The Resin-bound amine and PVP were removed via

15 filtration and the filtrate was concentrated in vacuo to
give the crude product. The crude product was
chromatographed (SiO;; hexane/EtOAc 1:4) to provide title
compound (0.1 g, 70%). '

20 c.

OO

CHs COzH

A solution of the Part B phenol-tert butyl ester
25 compound (60 mg; 0.10 mmol), BugNBr (0.32 mg, 0.001
mmol), aqueous NaOH (0.5 mL of a 1 M solution; 0.5 mmol)

and isopropanol (1 mL) in a pressure tube was cooled to
-50°C. Freon gas was bubbled into the solution for 1

min. The tube was sealed and heated to 80°C for 12 h.
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10 (prepared as described in Exanple 7 Part B). The reaction was stirred at
RT for 15 mn. Resin- bound am ne (WA21J, Supelco; 150 ng) was added to the

m xt ure. on m xture was stirred for another

The. Resi n- rbkgﬂr@glgm ne and PVP were rem)ved VI a 15 fil tratlﬂ%%an?m%
filtrate was ncentrated in vacuo to de The crude
product was oWﬁfBBFSpH@ﬁ ?ﬁ%fﬁpt?ﬂa 4%&9 B Eh ﬁﬁgV|d%h?|tle
conpound (0. 1 combiged. ozeaﬁhchbxtkaéts{wAﬁajﬂE&hhdlwktﬁ)briné;FBrLERH A
solution of t Pakt | -t er tyl ester . 25 .co un Orrg, 0.10
ool CBuaner (Tgr0h, S WRCehEER B iy 8 SRR GAEE |

sol uti on; 0.5 dufdupromsthprypebhbenctext]l butyli es&epr essaneoilbe nms cooled
to -50C. Ekre b I | lLutio . BN ube was
seal ed andghe%{}gg%t g\gggﬁ #‘QQ ?’Se"%né‘?%%&%@q& /51(%838&&%17:&160?(}%% The
m xture was ey &6k wverngghtc (YokatDles )werheemoyed riad vecganand

Xt acts wer e s hedashbhulE! Bir £14¢ e i 6308 209 vEORCEB L LB VaCUD

to give the ¢ uorone et her ester as a The 5
crude ester wi®IChdAst ivaEsampie %17.scﬁmantntmt3@lzr@wmtinum012

overni ght. Volghidieat Was&d! A8 VEFom M MACHR 3%”91.0 tlb@%r §§7€Hea¥‘?§rcﬁ’;‘zf] wd i ed

usi ng preggratlve reverse-phase HPLC (as_in except at the
conti nuou grQEP@HFtéseHhﬁageF%ﬁﬁﬁ/$I§h§)qythQrPGGQPB¥Ytth$¥tﬁ%F¢wo 10

products, the (d@smgedzs%islsndléﬁy%mlh%idetsaeroaﬁl Belbw3 (58 mg3% and
t he phenol - acuii’ ﬁet out bel ow n& 3% . .Reverse phase HPLC anal ysis
usi ng st andar & Reverse ph se HPLC analy51s using standard
conditions indicated that the product purity was >92%.
In addition LC/MS (electrospray) gave the correct
15 molecular ion [(M+H)® = 553.2 and 503.2 respectively] for

the two compounds.

Phenol~-Acid

20 Examples 307 and 308
Following the above general procedure of Example

306, the following compounds were prepared:
Ph
=N /©/\NA002H /©/\N COLH
OWO OJ\O o\)\/\
QL @
OCHF, OH

Example 307 Example 308
25 Example 307: [M + H]Y = 553.2
Example 308: [M + H]* =

503.2
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conditions indicated that the product purity was >92% In addition LC/ M
(el ectrospray) gave the correct 15 nolecular ion [ (MH)+ = 553.2 and 503. 2
respectively] for the two conpounds. Ph ~_ NO 0 OH O CH3 CO2H Phenol
Aci d 20 BX@@HP8e2 307 and 308 Fol | owi ng the above gener aPC'HP%’é?éUPe of
Exanpl e 306, the foll ow ng conmpounds were prepared: Ph Ph "CO N ~ N CO2H
NN2H -rk -..01 GAOOQ~ O G? CH3 CH3 60CHF2 60H Exanpl e 307 Exanpl e

308 25 Exanple 307: [M.+ H+ =5 égégge?)% [M+ H+ = 503.2 - 152
WO 01/ 21602 PCT/ US00/ 25710 Exanpl .0 100 CHCO2H 5 To a
m xture of phenyl chl orot hi orfl' {ormat e 063 nmol )and tri et hyl am ne
(6.5 ng, 0.063 mvol) was add som \‘ am no-tert-butyl ester
(20 mg, 0.053 mmol ), Ph

5
To a mixture of phenyl chlorothionoformate (11 mg,
0.063 mmol)and triethylamine (6.5 mg, 0.063 mmol) was
added a solution of the amino-tert-butyl ester (20 mg,
0.053 mmol),
10 COzt-Bu

(prepared as described in Example 7 Part B)
in CH2Cls (1 mL). The reaction was stirred at RT for 15
min and the mixture was concentrated in vacuo to give the
crude thionocarbamate tert-butyl ester. This material
15 was dissolved in aqueous LiOH (0.50 mL of a 1.0 M
solution) and THF (2 mL) and stirred at RT for 5 h. The
solution was concentrated in vacuo to give the crude acid
as an oil. The crude product was purified using
preparative HPLC to afford the desired title product (10
20 mg; 38%). [M + H]T = 503.2

e

Example 310
The corresponding thiocarbamate in the 1,4 series

was prepared in the same manner as described for Example
25 309. -

CHj

Ph

=N D/\u’\cozu
°\%\/\o so
M + H]* = 503.2

= 153 -



N OOI N 10 CH3 C02t Bu (prepared as described in Exanple 7 Part B) in
CH2Cl12 (1 nL). The reaction was stirred at RT for 15 mn and the nixture
was concentrated in vacuo to give the crude thionocarbamate tert-but

ester. Thi YAEVBPZ 15 was di ssol ved in aqueous Li OH (0. S‘TFWS"U?SE‘M 0 M
solution) and THE (2 nmL) and stirred_at RT for 5 h. The solution was
concentrated in vacuo to give the crEsample Blls an oil. The crude pr oduct
was purified using preparat|ve HPLC to afford odesjred title product (10
20 ngy; 38%. [M+ H + 503. pnExanpl e 310 he .Séndi ng thi ocarbamate
in the 1,4 series was prepareﬁ=ﬂn t he descri bed for Exanple
25 309. Ph NN\COH ONOB8~0 ® = 503.2 153 WD 01/21602

PCT/ US00/ 25710 Exanple 311 O ON H3 CQFhoﬁ,C: 5 To a mxture of the
am ne-tert butyl ester (306 ny, %. 73 nmol )

5 To a mixture of the amine-tert butyl ester (306 mg,
0.73 mmol)

Ph N
o):-—%\/\O/Q\/ nj
CH3 CO2t-Bu
(prepared as described in Example 7 Part B),
and p-phenoxybenzoic acid (220 mg; 1.02 mmol; 1.4 equiv)
10 in CH3CN (20 mL) was added BOP reagent (372 mg, 0.84
mmol, 1.15 equiv) in a single portion followed by iPr;NEt
(0.5 mL; 2.9 mmol; 3.9 equiv) dropwise. The reaction was
stirred overnight at RT, after which volatiles were
removed in vacuo. The residue was dissolved in EtOAc and
15 washed with aqueous 1N HCl. The aqueous layer was
extracted with EtOAc (2x) and the combined organic
extrécts were washed with Hy0, sat’d aqueous NaHCO; and
brine, dried (Na;SO4) and concentrated in vacuo to give
the desired product. The resulting crude amide-ester was
20 used in the next step without further purification.
A solution of the crude amide ester in 40% TFA-CH,Cl;
{25 mL) was stirred for 5h at RT. Volatiles were removed
in vacuo and the crude acid was purified by Prep HPLC
(YMC S5 ODS 30mm x 250 mm revérse phase column; flow rate
25 = 25 mL/min; 30 min continuous gradient from 70:30 A:B to
100% B; solvent A = 90:10:0.1 H,O:MeOH:TFA; solvent B =
90:10:0.1 MeOH:H,0:TFA) to yield title compound (238 mg;
58% yield over 2 steps) as a white solid. Analytical
Reverse-phase HPLC: Retention time = 7.53 min.
30 (Continuous gradient solvent system: from 50% A:50% B to
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Ph 0IN ~~QJDL__ H CH3 C02t-Bu (prepared as described in Exanple 7 Part.
B), and p-phenoxybenzoic acid (220 ng; 1.02 mmol; 1.4 equiv) 10 in CH3CN
(20 nmL.) was added BOP reagent (372 ng, 0.84 nmmol, 1.15 equiv) in a single
portion fWOLLEE2 by i Pr2NEt (0.5 ni; 2.9 mmol; 3.9 equP¢T/UNOESWPse. The
reaction was stirred overnight at RT, after which volatiles were renoved
in vacuo. TI08 RedP8&eBwalA df S HeQ/10% M/ (i2F H5PQwsed WO®h. aqueous i N
HCL. The adueeny1bflo/Res gxwe}%%% 8 hiln F &¥¢edcion 33 Jhlaenhandi ned
organic extracts were Slg]qeous NaH and brine,
dried (Na2SO¥F 8RdOP8ntehi* arlam ﬁ:QJ-éEE‘Hé) téMg‘f‘ h&6dedi red product. The
resulting crude am de-ester was ‘20 used in the next step w thout further
purification. A solution of the crude am de ester in 40% TFA-CH2Cl12 (25
nL) was Stirred for 5h at RT. Vol EXgmBiey3lIA eppved in vacuo and the
crude acid was purified by Prep HPLC (YMC S x 250 mm reverse
phase columm; flowrate 25 =gpb niL/mn; 30 ous gradient from
70:30 A°Bto 100% B; solvent »=N 90:1 ? J “TFA, solvent B =

90:10: 0. 1 MeOH: H20: TFA) to yi & j d (238 ny; 58%yield over 2

steps) as a white solid. Analyt IQal Rever se- se HPLC. Retention tine =
7.53 mn. 30 (Continuous gradi ent® sol vent system from50% A:50% B to 154
MD 01/ 21602 PCT/ US00/ 2571 = 0 10% MeOH/ 0. 2% H3P04; B

90% MeOH 10% H20/ 0. 2% H3P04) for 8 mn; detection at 220 ran; YMC S3
O:)S 4.6 x 5Q AWeecRhHiRe - sydHeddc bmc@@ﬁré)

10
To a solution of the secondary amine tert-butyl
ester (35 mg, 0.083 mmol), (prepared as described in
Example 7 Part B)

s OWSU

c COzt-Bu

15 4-phenoxy benzoic acid . (30 mg, 0.14 mmol) and HOAT (30
mg, 0.22 mmol) in THF/DMF (1 mL/0.05 mL) was added EDCI
(20 mg, 0.10 mmol) and the mixture was stirred at RT
overnight. The reaction was diluted with EtOAc, washed
with aqueous 1N HCl1l , H20, sat’d. aquebus NaHCO3; and

20 brine, dried (NapSO4) and concentrated in vacuo. The
crude amide—tert butyl ester was dissolved in TFA/CHzCl:
(5 mL of a 1:1 solution). The resulting pink solutiog
was stirred overnight and concentrated in vacuo to
provide the crude acid-amide as a dark brown oil. The

25 crude prbduct was purified by preparative HPLC (YMC S5
ODS 20 x 100 mm column, 10 min continuous gradient-from
60:40 A:B to 100 % B; solvent A = 90:10:0.1 H,0:MeOH:TFA;
solvent B = 90:10:0.1 MeOH:H,0:TFA; flow rate = 20
mL/min) to provide the title compound (32 mg, 69%).

30 [M + H]Y = 563.3
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5 Exanple 311A Phh NON CH3 CO2H (alternative synthetic procedure) 10
To a solution of the secondary amne tert-butyl ester (35 ng, 0.083

nmol ), (pre described in Exanple 7 Part B) Ph QO 2t Bu
15 4-pheno%6§gﬁ§§%c acid. (30 ng, 0.14 mmol) and HOAT (30 J??&’S%&g?gpmml)
in THF/DMF (1 nL/0.05 nm) was added EDCI (20 ng, 0.10 mmol) and the

m xture was stirred at RT. overnight. The reaction was diluted with EtQAc,
washed w th aqueous 1N HCl , H2O, sBkamiplagdEpus NaHCO3 and 20 bri ne,
dried (Na2SO4) and concentrated in vacuo. The cgude amde-tert butyl ester
was di ssolved in TFA/ CH2C12 (g, nL of a 1:1 sol . The resulting pink
solution was stirred overnight)&nd con e v vacuo to provide the
crude acid-am de as a dark bro ' NLude product was purified by
preparative HPLC (YMC S5 (ODS 20&§ 100" mm col u 10 mi n continuous
gradient from 60:40 A'B to 100 %', solvent A =290:10:0.1 H20: NeCH: TFA;
sol vent B 3 90:10: 0.1 MeOH H20:+HA—FH-ew+rate—=20—nl/mn) to provide the
title conpound (32 ng, 69% . 30 [M+ H+ = 563.3 155 WD 01/21602

PCT/ USO0/ 2571Q) Boampkel8t?on of the secondary amine-tert-butyl ester

(25 mg; 006 mmol)
Ph

3 2l-8u

(prepared as described in Example 7 Part B),
10 in THF (0.5 mL) was added 2-naphthalene carboxylic acid
(25 mg; 0.15 mmol; 2.5 equiv).

2)HOAT (48 mg; 0.35 mmol; 5.8 equiv) was added.

15 - 3) DMF (50 pL) was added.
4) EDCI ((20 mg, 0;1 mmol, 1.8 m eq) was added.

5) The reaction vessel was shaken for 24 h at RT.
20 ' _
_ 6) The reaction was diluted with MeOH (2 mL) and
filtered.

7) The amide-tert butyl ester was purified by preparative
25 HPLC (YMC S5 ODS 20 x 100 mm column; flow rate = 25
mL/min; 10 min continuous gradient from 70:30 A:B to
100% B; solvent A = 90:10:0.1 H,0:MeOH:TFA; solvent B =
80:10:0.1 MeOH:H,0:TFA).
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Ph~--N CO o ~v 11 110 N1 TCH3 CO2H 5 1) To a solution of the secondary

am ne-tert-butyl ester (25 ng; 006 mmol) Ph O Oi H CH3 CQ2tBu (prepared

as described in Exanple 7 Part B), 10 in THE (0.5 nlL) was added

2- napht haV@ Y2168 boxylic acid (25 ng; 0.15 mol; 2.5 eBGTAFOO2IPPOAT (48
nmg; 0.35 mmol; 5.8 equiv) was added. 15 3) DMF (50 L) was added. 4) EDC

]g(zozzg,h 0. 8) ®hs ,frﬁ.ciuﬂnéqpomla%l@mmhe Ppurtfdedeaviderestasatenms shaken
or at The L1 ' i e 1 h SHpf,2 and

filtered. 7) Treeazt%cge-%grta ngs?/%eg;/% %sq%ur@fl#iezd (%\ pr epgrg;%i ve 25
HPLC (YMC S5 (DS =plutign)navesnight. fThaynegcsienyrwaseopgentuared n

continuous gragj §cdd 48a3%ady i %orB; A . 10: 0.1

H20: MeOH_ TFA; sol vent 3@2 90:?0?E?ﬁfqiﬁgﬁﬁfgng%%§§6?%% (Q&D )1/ 21602

PCT/ US00? 2571(%5%)- TReVerserphase applitiicy) HRLChgheved (thak ddhester were

treat _edh;/vi t ?haplmlﬂ% g tak préduet Gk&’aCbg 88@75 LekMef (8ledt dosptayt | On)

over ni ght . e react,ion was concentrat in vacuo (.Speed Vag) to give
title conpounf{EeGHond 9395 tg@v%?rs‘éﬁ%ha@e *afal yvi i@l‘%—i&fé g?(?wedgt hat the
purity of the firtiddompaand.88% LC/ M5 (el ectrospray

10 Example 313
S
Ph )
O
OWO NW
CH; CO2H
A mixture of the émino—ester (20 mg; 0.0474 mmol),
Ph
I AN
) \/\/\O w
15 CHj CO4t-Bu

'(prepared as described in Example 7 Part B),

thiophene-2-carboxylic acid (9.1 mg, 0.71 mmol), EDCI (26
mg, 1.4 mmol) and DMAP (a catalytic amount) was dissolved

in CH2Cly (2 mL) and stirred at RT overnight. The

20 reaction solution was successively washed with aqueous 1N
HCl1 (2 mL) and sat’d aqueous NaHCO; (2 mL). To the
organic phase was then added 0.5 g anhydrous Na;SO4,and
0.2 g WA21J amine-bound resin (Supelco). The mixture was
shaken for 0.5 h and the solids were filtered off. TFA

25 (2.0 mL) was added to the filtrate and the solution was
shaken at RT overnight. The reaction solution was
concentrated in vacuo using a Speed Vac for 16 h to
afford title compound as a yellow oil. Reverse phase
analytical HPLC (YMC S5 ODS 4.6 x 33 mm column,

30 continuous gradient from 100% A to 100%B for 2 min at a
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detection) gave the correct.[M+ H+ = 521.2 for the title conpound. 10
Exanmple 313 S Ph - NO~" J/ i NCH3 CO2H A nmixture of the am no-ester
(20 nmg; 0.0474 nnDI) Ph N°-OOH 15 CH3 cQ2t-au .(prepared as descri bed
in Exanpl e WOBYPYSOR)  thi ophene- 2-carboxylic acid (9.1 ngtCHUSPY2Y) ),
EDCl (26 ng, 1.4 mol) and DVAP (a catal ytic amount) was dissolved in
CH2C12 (2 ni) faRY atered armRimimelSplyant Phe 10% ¥aeHY A% SEQAA.@% was

successi vel y wasdgd %Mar&qlxse&uso%mebﬁhéi nggd/oalz@ ﬁ@foﬂya%a%at@g'*m (2

m.). To the oqrganic phase was then added dr ous

WA21J amine-b F@?l RrPQHﬁEIE’éliltYI'H\?Sm%?t Jr%e wag agﬁéﬂ%éﬁnf *CHI$ h and
the solids \Ner(eliak:h:trespéawfgax}r&k}?é dok e dt morezudddedoh o {iefi Ltrate and

the sol uti ken t. The reaction solution was
concent r at 8d :9@3'\753 °Esf‘ﬁ§ de ’é‘ii R,&Eler SOMPOURd5  afford title conpound
as a yellow oil. Reverse phase anal ytical HPLC (YMC S5 ODS 4.6 x 33 mm

col umm, 30 continuous gradient from éOO%Q ti E;OO%B for 2 mnat a - 157
WO 01/ 21602 PCT/ US00/ 25710 flow rat2% in [ Solvent A = 10% MeOH 90%

H20/ 0. 2% H3P04; Sol vent B = 90% MeOH 10% H20/ 0. 2% H3P04] ) indicated that
t he product purityAnathee. porificatlidin ippotdocglVBsing amine-bound

10 resin for the amide-acid product is illustrated by the
following synthesis:

OCHg

OCHs
OW N._COzH

15
To a mixture of the amino-ester (20 mg; 0.0474

mmol),
Ph

=N

H
0\2\/\0/©\/Nﬁ
CHj COat-Bu

20
. (prepared as described in Example 7 Part B), and
3,5-dimethoxybenzoic acid (13 mg, 0.071 mmol) in
anhydrous CH3;CN {0.5 mL) was.added a solution of BOP
reagent (31 mg, 0.071 mmol) in CH3CN (0.5 mL), followed
25 Dby DIEA (41 pL, 0.23 mmol) in CHsCN (0.5 mL). The
reaction was shaken at RT overnight. Volatiles were

removed in vacuo using a Speed Vac and CHpCl; (2 mL) was

added. The solution was washed successively with aqueous
IN HC1 (2 mL) and sat’d aqueous NaHCO3 (2 mL). To the
30 organic phase was added 0.5 g anhydrous NazSO;,and 0.2 g
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(el ectrospray) gave the correct nolecular ion [(MtH + =5 477.2] for the
desired title conpound. Exanple 314 Another purification protocol using

am ne-bound 10 resin for the am de-acid product is illustrated by the

f ol | owi ngvegheieessi s: OCH3 Ph O Nzsl OCH3 ~N | O /O N, PCT/UBROES10CH3 15 To
a mxture of the am no-ester (20 ng; 0.0474 wmmol), Ph OOi N CH3 C02t-Bu
20 (prepar edA23Jdeninebsound resimpl(€upePao} . B) Thamixtdre diasset hoxybenzoi c

acid (13 ng 1 ) r 0] S ded a solution
of BOP reaggﬁgkgé £88° so'gla’?dﬂ%% gg§t%i3d$% %ﬁrﬁ") ol Fg\%e 25 by DI EA
(41 L, O. 23mmw¢smdmm(®es fifily ratheand cthe | sl utdons Wake shakeRT

overni ght. : dgfe' RE! boSr HESRE . r%V%abeéaﬁcyam@i&g vﬁaé%%@exeeaeaa CH2C12 (2

m.) was d. The s ution was wash successi vel ueous 1N HC1
(2 nL) afd &t vAcuguesing NuHiEEed Yag forThéthetam &hté\ep 48a8lwas added

0.5¢g anhydeHauUEZwaaFéilﬂ)@%m J15Rev¥Es 81 KIS0 2T A WSRY/ RPTZE0 WA21J

am ne-bound resin (Sugelco) m xt ure was
{YMC S5 OD X 33 mm column, continuous gradient from

100% A to 100% B for 2 min at a flow rate of 5 mL/min
[Solvent A = 10% MeOH/90% H.0/0.2% H3PO4; Solvent B = 90%
10 MeOH/10% H,0/0.2% H3PQ4]) indicated that the product
purity was 90%. 1In addition, LC/MS (electrospray) gave
the correct molecular ion [(M+H}*= 531.3] for the title

compound.

15 Examples 315 to 391
Following one of the above procedures, the

following compounds in Tables 6 and 7 of the invention.

were prepared.
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shaken for 0.5 h and the solids were filtered. TFA (2 nL) was added'to the
filtrate and the solution was shaken at RT overnight. The reaction
solution was _concentrated 5 in vacuo using a Speed Vac for fford

t he final ‘?59836’(,6?2 as a yellow gum Reverse-phase anal yti c"ﬁlf%ﬂ}ég” YMC S5
ODS 4.6 x 33 mm col umm, continuous gradient from 100% A to 100% B for 2
mn at a flowrate of 5 ni/nin Tabde GsntiAmide+doddeD/ 90% H20/ 0. 2% H3P04;
Solvent B = 90% 10 MeOH 10% H20/ 0. 2% H3P04]) indicated that the product
purity was 90% in addition, ®2C/ M5 (el ectrQspoay)rR¥ave the correct

nmol ecul ar ion [(MH) + = 531.3 r the t cpmpopnd. 15 Exanples 315 to
391 Follow ng one of the ab N va' ng conpounds in
Tables 6 and 7 of the inventiorf. were prepared. 159 01/ 21602

PCT/ US00/ 25710 Table 6: (Am dé¥Acids) Ph 3e ~-N ?,~QID C] 13 Exanpl e No.

.R30 [M+8] ~ _315 521.2 316 507 .3 F 317 563.1 318 "f i | \ 561.2 319
CH3 499.3 (CH3 320 559.2 341 ~~CF13 491.1 322 ''f1} (NO3 522.2
Example No. R3e [M+H]*

315 | 521.2

316 e 507.3
F
317 "'"\©/°\O 563.1

31.8 "'r 561.2

319 L CH3 499.3

320 . f f | 559.2
321 el \Ox“"‘s 491.1
322 "r\@/"oz 522.2

323 I\Q 491.2
324 ":\©\ 543.3
o VN




323 ~( 491.2 CH3 324 543.3 160 WO 01/21602 PCTIUSOQO 25710 Exanpl e No.

R3 [MH 325 'f 515.3 iLOCHE ~s 326 ( 535.3 OCH3 CI 327 ''~ 499.3 s
CHs 328 ~ 485.3 329 '~ 503.3 CH3 F 330 517.3 **'*~SCHS 331 ' 513.3 | /
CHs CHg WQ9P2160x HS 527.3 s 333 519.3 |~ Cl 334 'rr S5EETASOESHO OCH3
Example No. R3° [M+H]
325 3 515.3
. OCH,
CH3
326 = 535.3
OCH,
Cl
327 ~ 499.3
CHj
CHj

328 "r\O\ 485.3
CH,
329 ol 503.3
CH, '
330 -‘"\0\ ' 517.3
_ SCH;
331 e 513.3
CHj
332 "rm, 527.3
CHj
333 < 519.3
o
334 o : 515.3
OCH;
335 "I\Q 515.3
336 'rr\@ s 529.3
CHj




335 'rr 515.3 02 336 9 529.3 (I ~I CH3 - 161 WD 01/21602
PCT/ USQ0/ 25710 Exanpl e No. Rao [ M+g] + 337 477.2 338 471.2 339 OCH3 501.3
340 489.2 341 539.2 C ¢ 342 529.3 ~\iCHs 343 'r 515.3 344 485,3 CHI
345 | 501. 3VOOIR02 3415 5052 a 347 505.2 348 527.3 CHz BERUS02¥10539 -
a - 162 W0,01/21602 PCT/US00/ 25710 FExanple No. R3 [ M+8] +

Example No. . R3e [M+H]*

337 Q 477.2

\
338 ""\O ' 471.2
339 "r\O”"ﬁ 501.3
340 "I\O\ 489.2
F

341 il 539.2
Cl

Cl

=
342 529.3
.4 .
343 515.3
\CLoAcu_-,

485.3

344

CH,

345 ""\@\ 501.3
OCH;3
346 "I\Q 505.2

Cl

347 "’\Q 505.2
cl
348 ~ 527.3
CH,

\Q/c' 539.2

Cl

11‘

349
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350 'f | 489.3 351 523.2 Cl 352 515.3 O..CH3 353 511.2 354 ~/CHS 523.1
355 1/ CH 499.2 s 356 KY* 503.2 F F 357 521.2 358 529.2 O ~ 359 529.2
v 'O'CHS 360 530.2 NO2 361 530.2 NO2 - 163 WD 01/21602 PCTI USOQ 25710
Tabl e 7: WoOwi/Rkeenci ds) Ph ~--N 1 N\CO2H o 0~R3. CSyPEREMN25TINO. R3
[MFH + 362 499.2 363 547.2 364 563.2

Example No. RrR3° [M+H]*

350 X \© 489.3

F
351 523.2

F

Cl

352 R 515.3
O CH;

353 "‘\(yc' 511.2

354 J\O,scu, - - 523.1
355 §/\©\ 499.2
CHj

356 b §/\© 503.2

F
F
357 Y\O’ 521.2
F
358 ¥ 529.2

359 §/\©\ 529.2
O CHj

360 VO 530.2
361 ' VO\ 530.2
NO,
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365 561.1 Nk 366 0 595.1 367 CH3 593.1 368 0. 595.1 369 597.1 Cl 164
WO 01/21602 PCTI US00/ 25710, Exanpl e No. A3 [ M+8]+ 370 563. 1 371 547.2 372
563.1 373 577.2 374 561.%2 375 561.2 376 536.2 377 577.2. 378 577.2

379 615.3 W98V 499.3 CH3 s - 165 WD 01/21602 PCT/ J§6‘é‘/523’ﬂ76"

Exanpl e No. R3 [M+g]+ 381 .1 519.3 382 507.3 F 383 539.2 (
Table 7: (Amide-~Acids)

Example No. R3 [M+H]*
362 I \/\O 499.2

363 547.2

364 \;\O\OIQ 563.2

365 561.1

366 ? g 595.1

CH

367 ISO’ 3 593.1 -

368 595.1
%50

369 597.1
. $




Cl 384 505.2 385 f 505.2 q 386 522.7 387 rj~I 513.3 CHs CH3 388 rl1l cHs
527.3 =~ "CHs 389 529.3 390 41C~ 527.3 CH3 391 SC H3 523.1 166 WO
01/ 21602 PCT/ USO0/ 25710 Example 392 P +~2H 9~~ CHs A P COzEt CHs 5 To

a sol uti oMo 81216%% am ne (47 ny;

0.12 mol)

(prepared as described in Exanple 3 Part A,

P H H COEt PC/DS00RS71010 CHs

Example No. B3 [M+H]™
370 563.1
371 3\@\0 547.2
372 3\0/‘\0 563.1
373 577.2
3784 Y\O\@ 561.2
375 m 561.2
376 4 536.2
377 f/\@(@ 577.2
378 i/@’OO 577.2
379 ' 615.3

0O
380 il 499.3
CHj3




in CH2C12 (5 nmL) were added i Pr2NEt (0.1 ni; 0.57 mol)
0.12 mmol ) followed by benzyl
was stirred for 14h, 15 then passed through an SCXicartri
cartridge W'Yt ¥hshed successively with MeOH (10 ni)
with CHCI2 (15 i)

] by eluting
to give the (

i socyanate (24 ny; O.

The

18 nmol ).

i R

a

and DVAP (14 ny;
The reaction

SCX
.5 )

filtrate was concentrated in vacuo

rude urea Part

A conmpound (53 ng; 84%

whi ch was

suf ficiently|pufsanple Ne (sed in the mdxt step without fM#EhEer
purification] B. P~ Qco2H al CHs 25 167 WD 01/p1602 PCTI USOQ p5710 A
solution of g§he crug§ Part A urea-ethyl ester (53 ng) and Li OH H20 112 np)
in THFE: MeOH{H20 (371:1; 5 L) was st] d at RT fof 2 da3/:3The spl ution
was acidified to pH3 with gqueous 1M &oncentrafed in vacuo, apd 5
purified by Etr eparative HPLQ (utilizing éw,YMC S5 ODS| 20mm x 100 mmj col um,;
wi th a conti guous gradi en rom ; TO I00% B[ for romrmutes]at a
flowrate of |20 niPHin, whdre A = 9C° .1 H20: MeCH: TFA 597d3wher e} B =
90:10: 0.1 Me@PH: H20: TFA) to dive title nd (12 np; 10 24% as ap
off-white solfid. [M+ H + =]500.2 Exanpke 393 OCH3 |0 CH3 OGY NH Ph -~N N
0 1 CO2H
383 "'r\@ 539.2
a
cl
384 H’\Q 505.2
[#]
385 I\O\ 505.2
a
386 -"D 522.7
F
c
387 K 513.3
o™
CH3
388 H’\@\/ﬁ,s 527.3
CH,
389 R 529.3
\O\O/\/CHS
390 527.3
CH,
391 523.1 .
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15 A OCCH,  O-CHg O-NH Ph-<1j , / NN CRCH3 To a solution of the am ne
(0.25 g, 0.66 mol) Co Ph--{~N) , N 20 CO02CH3 (prepared as described in
Exanple 6), in CH2Cl2 (5 nmL) was added 4-nmet hoxyphenyl isocyanate (0.20 g,
1. 32 mMmoIWOPH216# portion and the resulting solution WBSTEHBEE for 1 h
at RT. The reaction m xture 25 was then concentrated in vacuo to give an
oil, which was - 168 WO 01/2160ZE#@p1eSA9225710 chr omat ogr aphed ( Si 02;
1.5% McOH CH2C12) to providephitle conpound (0.34 g; 97% as a colorless

oil. B. OCH3 0 CH3 0 NH Ph-- 1 N H A solution of Part A
conpound (0.14 g, 0.26 nmol) .3 mol) in HO/THF (5 m of
a 40:60. 10 solution) was stl ed f 12° z!g; 5C. The reaction m xture

was acidified with HOAc and ex® hcted with Et (2x). The conbi ned
organi c extracts were dried (MgS04) .and conce ated in vacuo to provide
title conpound (0.12 g; 90% as a colorless oil. [M+ H + = 516

R
. T

To a solution of the amine (47 mg; 0.12 mmol)

P'S=u N“COEt

CH,
(prepared as described in Example 3 Part A),
in CH,Cl, (5 mL) were added iPr;NEt (0.1 mL; 0.57 mmol)
and DMAP (14 mg; 0.12 mmol) followed by benzyl isocyanate
(24 mg; 0.18 mmol). The reaction was stirred for 14h,
15 then passed through an SCX cartridge [the 3g SCX
cartridge was prewashed successively with MeOH (10 mL)

and CH,Cl, (5 mL)] by eluting with CH.Cl: (15 mL). The
filtrate was concentrated in vacuo to give the crude urea

10

Part A compound {53 mg; 84%), which was sufficiently pure
20 to be used in the next step without further purification.

B.

L= S o tiy
L

25
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15 1H NMR (CD30D;, S) : 7.94 (m 2H), 7.45 (m 3H , 7.23 (m 3H), 6.80 (m
2H), 6.80 (m 3H), 4.58 (s, 2H), 4.23 (t, = 7.9 Hz, 2H), 3.81 (s, 2H),
3.73 (s, 3H), 2.98 (t, J = 7.9 Hz, 2H), 236(3 3H). 20 Exanple 394 OCH3
OCH3 OyN. cnlj\&"“féﬁl@ N CO2H 169 WD 01/21602 PCT/ US00/ 2571‘??“28’”’6?3'1% 0
[Y~II] CH X--_O~N.CH Ph~N~ N3 o0 co2CH3 5 A solution of the previously
descri bed carbanoyP sehknsie@ecf BhetrudeParsr A Aresmpbbyd; estes ¢530. 34

mmol ) Ph OyCiy aGd %f_oh sz'is(l@%fg')BlinNTg?t h%iéoﬁ Y S1@.R8 1(0g 1{;%,9 1.0

mmol ) and K2C0 acetone was st| rr at 25 C
for 12 10 h. %ffe SFé&EFF‘oﬂtn’i“Rtiﬁ% 2edaxsonc aher gedutianyuescaebdyfied an

oi ly residue, t\bhlpﬂb WAshChEe8EGES IrMmEed, (Rikent rheadd %%%Clﬁdto
provide tigle comqund,(Onzéodiatind ngj‘LSC 231371555 %e 83 oos 20mm
X 100 mm column; with a continuous gradient from
70%A:30%B to 100% B for 10 minutes at a flow rate of 20
mL/min, where A = 90:10:0.1 H,0:MeOH:TFA and where B =
90:10:0.1 MeOH:H20:TFA) to give title compound (12 mg;
10 24%) as an off-white solid. [M + H]' = 500.2

Example 393

OCH;,
CH3 NH
e O
co;H
15 A.
OCH3
CHj O+ NH
Ph—(?I/\o/@/T
N )|
CO2CH3

To a solution of the amine (0.25 g, 0.66 mmol)

IO,

20 CO,CH3

(prepared as described in Example 6),

in CHzCl; (5 mL) was added 4-methoxyphenyl isocyanate
(0.20 g, 1.32 mmol) in one portion and the resulting
solution was stirred for 1 h at RT. The reaction mixture

25 was then concentrated in vacuo to give an oil, which was
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?CHs O CH3 OYNNCH Ph-{~N 111 , N3 0 1 COSH A solution of Part A
conpound (0.12 g, 0.22 mol) 20 and LiCH (0.050 g, 2.1 mmol) in H20/ THF (5
mL of a 40:60 solution) was stirred at RT for 12 h. The reaction mxture
was concemouyes® i n vacuo to yield an oily residue, WhPERWUYYLSHArified by
preparative HPLC (YMC S5 ODS 30 x 250 mm colum; flowrate = 25 m/mn. 30
m n 25 cont chwomatggaapled fS'xﬂnAiBS% MERHTH2011)008@ preavivientifte 170 WO
01/ 21602 P 5 90: H20 | vent B = 90:10:0.1
McOH: H20: TF °H§§%§0\Z/(|; 4 tIe o#ﬁoénﬁy%%iggé%%g as a colorless oil.
[M+ H* = 530.3 5 NIVR(CDC13) 7.99 (d, 6.2 Hz, 2H, 7.45 (m 3H), 7.24 (m
3H), 6.82 (d, 6.8 Hz, 2H), 6.79 (m 1H), 6.63 (m 1H , 6.55 (s, 1H), 4.24
(s, 2H), 4.16 (t, 7.8 Hz), 2H), 3.72 (s, 3H, 3.59 (s, 2H), 3.16 (s, 2H,
3.02 (t, 7.8 Hz, 2H), 2.40 (s, 3H. 10 Exanpl 395 to 410 Utilizing one

of the above procedures, the analogs in Tabl 8 and 9 were synthesi zed.
15 Table 8: (Urea-Acids) ph O- R3f )=N N O R&g¥3 CO2H
NH
Ph_«I/\ /@/ﬁ’
5 cozu

A solution of Part A compound {(0.14 g, 0.26 mmol)
and LiOH (0.1 g, 4.3 mmol) in HO/THF (5 ml of a 40:60.

10 solution) was stirred for 12 h at 25°C. The reaction
mixture was acidified with HOAc and extracted with EtOAc
(2x). The combined organic extracts were dried (MgSO,)
"and concentrated in vacuo to provide title compound (0.12
g: 90%) as a colorless oil. [M + H]' = 516

15
ly NMR (CDs;OD; 8): 7.94 (m, 2H), 7.45 (m, 3H), 7.23 (m,
3H), 6.80 (m, 2H), 6.80 (m, 3H), 4.58 (s, 2H), 4.23 (t, J
= 7.9 Hz, 2H), 3.81 (s, 2H), 3.73 (s, 3H), 2.98 (t, J =
7.9 Hz, 2H), 2.36 (s, 3H).

20

Example 394

OCH,3

Sreleue

COzH
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Exanpl e No. R3r [Mrg]* dw 395 H, 562.3 rw 396 546.3 H OCH3 OCFI3 397 HI
C- 554.2 Cl 171 WD 01/21602 PCT/US00/ 25710 Exanple No. R3r 1Mrg3 398
532.3 H SCH s 522.3 399 H-& 400 H 546.3 HOCHs 401 H 6 Hs 516.3 Table
9: (Urea- Ac‘i"8£} 22 N N *~COZH C C C-R3f 5 OB Exarrpl e N WfMgp
402 H 562.3 .nn. 403 | OCH3 546.3 H COCH3 . Now 404 H O 554.2 O

OCH,

Q

% O

COCH;

5 A solution of the previously described carbamoyl
chloride (Example 139 Part A compound; 0.15 g; 0.34 mmol)

Ph N /O\O/Ym
OWO N\I
CHs CO,t-Bu
N-methyl-p-anisidine (0.14 g, 1.0 mmol) and KCO03 {0.15 g,
1.1 mmol) in S5 ml of acetone was stirred at 25 °C for 12
10 h. The reaction mixture was concentrated in vacuo to

yield an oily residue, which was chromatographed (SiO;:
1.5% MeOH/CH,Cl;) to provide title compound (0.12 g; 65%)

as a colorless oil.

15 B.
OCH3

CHgs Oy N,
O™
)

COzH

A solution of Part A compound (0.12 g, 0.22 mmol)

20 and LiOH (0.050 g, 2.1 mmol) in H,O/THF (5 mL of a 40:60
solution) was stirred at RT for 12 h. The reaction
mixture was concentrated in vacuo to yield an oily
residue, which was purified by preparative HPLC (YMC S5
ODS 30 x 250 mm column; flow rate = 25 ml/min. 30 min

25 continuous gradient from A:B = 50:50 to 100%B; solvent A=
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172 WD 01/ 21602 PCT/ USOQ 25710 Exanple No. R3= [ M+8] + 405 532.3 H SCN s
406 H 522.3 F 407 H CHs 546.3 OCHs 408 516.3 OC Hs 409 H 516.3

Exanple 410 CH P~--N Y---~ 00 0) O CHs 5 The title conpound was prepared
as part OVOAQ12168 uti on phase library run using the foll BAIN§FB0edure: 10
173 WD 01/ 21602 PCTI USOO 25710 A1 OBu P q O CHz 5 To a m xture of
1- napht hyl s9Dt a0y . T hiy:MdOH(:26A8 sabverk 1B =madl:)1020d1DVAP (2 ng, 0.016

mol ) in py&%ﬂh?ﬁgSgiEﬂth&M%%oggggdtf%fé”égﬁﬁ%hﬁﬁz(%Qem8?1§8%f'§¥tll ester
colorless oil. [M + H]* = 530.3 '

5 NMR (CDCl3): 7.99 (d, 6.2 Hz, 2H, 7.45 (m, 3H), 7.24 (m,
'3H), 6.82 (d, 6.2 Hz, 2H), 6.79 (m, 1H), 6.63 (m, 1H),
6.55 (s, 1H), 4.24 (s, 2H), 4.16 (t, 7.8 Hz), 2H), 3.72
(s, 3H), 3.59 (s, 2H), 3.16 (s, 2H), 3.02 (t, 7.8 Hz,
2H), 2.40 (s, 3H).

10
Examples 395 to 410
Utilizing one of the above procedures, the analogs in
Tables 8 and 9 were synthesized.
15 Table 8: (Urea-Acids)
=N
O\l)\/\ /©\/N
_ > 0 j
CH, CO,H
| Example No. ol _{M+K]+
| T
395 HNO\O 562.3
| T
396 HN OCH, 546.3
OCH;
397 Hit ol 554.2
<l
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P N Nrco2ou QD H CH3 (prepared as described in Exanple 8) 10 (20 ng,
0.05 mmol) in pyridine (0.6 nL). The reaction was stirred at RT for 20 h.
Resi n- bound §m’é{ne %V\AZlJ, t Supel co; 5.8 mml /g | oadi ng; 150 r}g%oﬁwas added
to the mxYQP¥?*¥he reaction was stirred for a further 4 ¥CYUEHRsin was
filtered of f jargdethe filtrate vas 15 concentrated in vacuo to give the
crude product, icri? s dhr omat ograph%d (CUSI L12MBf col umm: _Uni t ¢d
t echnol ogy; 2% ofBent] in a 6 nL é'bfurm) by the proc!ya‘ de oftlined
bel ow. 20 1) {The colum wag conditioned with hexane {20 ni). 2) The residue
was dissolvedq in a mniml jvolume off*Et OAc and | oaded onto the sijlica gel
colum. 25 3) The cHPtridgd was el uired i tsbriex/ Et OAE( 3: 1332-3Hex/ it OAC
(1:1). The dgsired fractiorn (identifi¢ y TLC wasjcollected an
concentratedto give titlel conpound a¥’a viscous Oj ich was_uged in the
next step wjthout %g|y furtlher puriffgatgon. 30 - 17§ WQ 021/2160

PCT/ US00/ 25710 B. O Cs ez~ GH ((0.3 m of a 1%M%3Iuti
CH2C12) and TMsI (0.3 m 4f a 1M solu

nin
Fi n CH2C12) were succesgively

W
400 _HI’I 5"‘ ) 546.3
OCH,
Ay
401 mll F;"’ 516.3

Table 9: (Urea-Acids)

Fh _
=N | N co,u
. t%\/\omnsf 2
CH,

5
Example No. R3 [M+H]*
402 :r : 562.3
403 T |
. H OCH, 546.3
OCH,
404 T
i o 554.2
c
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added to a solution of Part A conpound in CH2Cl2. The

stirred at
product .

CHQAX12voweot/ueee (Uni t ed t echnol ogy;

RT for 12h and t hen

was concentr at ed

reaction m xture was
n vacuo to give the crude

The 10 product was purified by solid-phase extraction using a
2 g of sorbent in BCT/GS2588| um) by

the procedure outlined below. 1) The col um was conditioned wth CH2Cl12 (25

mL). 15 2] The residue was di psolved tn a m ninal] vol une ol ChZcrzZ . 3nd
| oaded ont ¢ t heESdoplelNomn. 3)| The cartgitdge was shed siMeBESively (ith
CH2C12 (25] 20 ni), CH2C12/MeCH (5% MeOH, 15 ml), |CH2C12/ MeCH (50% Me@H,
15 L), MeQH (Z0 nL). Z) Ihe pfoduct S eluted wWfth a solutron of I%TFA
in MeOH (RO nL). 2%05The final| prod rge@i?ni ng |fracti orP3&e3 col | ectled
and concenfrated in vacuo usinp a Spe ac to afflord BMs-329075 (16 |ny;
629 . Revejfse-phase anal ytical | HPLC cated thdt the product purity was
90% In adglition, 30 LC/MS (elpctrospray) gave thg correct nolecular ifon
((MrH) + = $57. 1] fo& he desirpd co ng. 175 VM)01/216%&23§T/U800/:5710
Exanple 411 F Ph O =Nr ' 0= CH3 O X :
| F
“T* OCH;
407 Hl 546.3
OCH;,
T
408 H 516.3
G‘ocus
409 516.3

10

The title compound was prepared as part of a
solution phase library run using the following procedure:
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5 G. (X = halogen, alkyl, CF3, CF30, etc.) 10 The foll ow ng general
procedure was utilized for the preparation of the requisite substituted
benzyl sulfonyl chloridest Cl12 gas was bubbled into a OC sol ution of 4-

f 1 uor obenzyWOi# &bt an (1.0.g, Lancaster) in glacial acetfT"ERPEF ™00 nL)
and H2O (5.0 nL) for 1h. The reaction mxture was then poured into ice-H20
and immediately eRfracted with CH2C12 (200 nlL); the organic phase was
cautiously washed successively with H20 (200 2§ ndiw aqueous saturated
NaHCO3 (2 x 100 nlL), and finally, brine (200 ﬁﬁz’ The organi ¢ phase was
dried (MgSO4) and concentrated 3& Nfi sh 4-fluorobenzyl sulfonyl
chloride as a colorless solid (X Qf Ph Q ~-N( 0=S ON 25

CH3 CO2H 176 WO 01/21602 PCT/ US To tion of.the secondary
am ne nethyl ester (25 ng; 0.066 ) O- ~H N CQR2CH3 (prepared
as described in Exanple 6), 5 in pyrldlne (0.87nL) was added 4-fl uorobenzyl
sul fonyl chloride (68 ng; 0.3 : - m xt ure was

5 To a mixture of l-naphthylsulfonyl chloride (26.8

mg, 0.12 mmol) and DMAP (2 mg, 0.016 mmol) in pyridine (2
mL) was added a solution of the amino-t-butyl ester

(prepared as described in Example 8)

10 (20 mg, 0.05 mmol) in pyridine (0.6 mL). The reaction
was stirred at RT for 20 h. Resin-bound amine (Wa21J,
Supelco; 5.8 mmol/g loading; 150 mg) was added to the
mixture. The reaction was stirred for a further 4 h.

The resin was filtered off and the filtrate was

15 concentrated in vacuo to give the crude product, which
was chromatographed (CUSIL12M6 column; United technology;
2 g of sorbent in a 6 mL column) by the procedure
outlined below.

20 1) The column was conditioned with hexane (20 mL).

2) The residue was dissolved in a minimal volume of EtOAc
and loaded onto the silica gel column.

25 3) The cartridge was eluted with Hex/EtOAc(3:1),
Hex/EtOAc (1:1). The desired fraction (identified by
TLC) was collected and concentrated to give title
compound as a viscous oil which was used in the next step
without any further purification.

30
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heated to 75C, stirred overnight at 75C, and then concentrated in vacuo.
The bl ack residue was treated wth aqueous LiOH (1.0 nL of a 0.3 M
solution) in 10 H20/ MeOH THF for 18 h, then concentrated in vacuo. The

resi due Wi@OH2%60A fied with 1.0 M aqueous HCL to pH = 1- PCT/HHW2E%0r act ed
with EtOAc (2x), dried (Na2SO4) and concentrated in vacuo to give the
crude product. Purification by preparative HPLC (YMC S5 ODS 20mm x 250 15
nm rever se- phase colum; 15 mn continuous agent from 60:40 A-Bto 100%
Bwth 10 mn hold time, wherg A = 90:10: 0. 0: MeCH: TFA and B =

90:10: 0.1 MeOH: H20: TFA;, flow ' y)) gave the title conpound (12
ng; 34% as a white solid. [ Mt X 5.p ©39.1 20 Exanples 412 to 456
Utilizing one of the above procédures, the zqglQgs in Tables 10 and 11
were synthesized. 177 WO 01/218%2 PCT/ USO Tabl e 10:

(Sul fonami de-Acids) Ph NO'i R39 OL O CO2H Exanple No. Rag

[ MPtH + 412 507.3 413 q 575.2.C1° v 414 = 525 2 F 415 521.2 416 533.2

5 EtaN ((0.3 ml of a 1M solution in CH;Cl;} and TMSI
(0.3 ml1 of a 1M solution in CH;Cl;) were successively
added to a solution of Part A compound in CHzCl;. The
reaction mixture was stirred at RT for 12h and then was
concentrated in vacuo to give the crude product. The

10 product was purified by solid-phase extraction using a
CHOAX12M6 column (United technology; 2 g of sorbent in a
6 mL column) by the procedure outlined below.

1) The column was conditioned with CH2Cl; (25 mL).

15
2) The residue was dissolved in a minimal volume of CHzCl:
and loaded onto the SAX column.

3) The cartridge was washed successively with CHxCl, (25
20 mL), CHzCly/MeOH (5% MeOH, 15 mL), CH,Cl,/MeCH (50% MeOH,
15 mL), MeOH (20 mL).

4) The product was eluted with a solution of 1% TFA in
MeOH (20 mL).
25
The final product-containing fraction was collectéd
and concentrated in vacuo using a Speed Vac to afford -
BMS-329075 (16 mg; 62%). Reverse-phase analytical HPLC
indicated that the product purity was 90%. In addition,
30 LC/MS (electrospray) gave the correct molecular ion
[(M+H)* = 557.1] for the desired compound.
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417 FACFs 513.2 418 | CH3 535.3 HsC'v

419 d 575.2 |/

p 420 cl 581.1 421

590.3 422 589.2 CF3 178 WO 01/21602 PCT/ US00/ 25710 Exanple No. Rag

[MtH] + 423 535.3 CH3 F 424 539.1 425 'f |

427 573.2 WO\012168>g 555.2 Cl Cl 429 555.3 O

541.2 426 589.0 Cl F

430 589. ILCVU%P'”@B

10

15

20

25

Example 411

Ph

o,

CHj

0.0
¥ X

cl-

(X = halogen, alkyl, CF3;, CF30, etc.)

The following general procedure was utilized for the
preparation of the requisite substituted benzyl sulfonyl
chlorides:

Cl, gas was bubbled into a 0°C solution of 4-
fluorobenzyl mercaptan (1.0 g, Lancaster) in glacial
acetic acid (100 mL) and H,0 (5.0 mL) for lh. The
reaction mixture was then poured into ice-H,O and
immediately extracted with CH,Cl, (200 mL); the organic
phase was cautiously washed successively with H,O0 (200
mL), aqueous saturated NaHCO; (2 x 100 mL), and finally
brine (200 mL).
concentrated in vacuo to furnish 4-fluorobenzyl sulfonyl
chloride as a colorless solid (1.3 g; 89%).

B.

The organic phase was dried (MgSQO,) and

Ph Q,
0\/)\/\0 Nj

"~ CH3 COzH
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431 535.3 S% 432 \ 605.3 SS/ OCF3 433 577.4 179 WD 01/21602

PCTI USOQ' 25710 Table 11: (Sul fonam de-Acids) Ph )=N "C02H 2S 3g CH3
Exanpl e No. R34 [M+$] + 434 549.4 "~~O-CH 3 435 ~ 557.3 436 alr 506.3
437 549. V0D 438 | 541.2 q 439 521.3 440 533.3 RBYWUSMASHE5 4 H3C'v

442 \ d 575.3 / 443 \ 678.3 | / \ NO2
To a solution of.the secondary amine methyl ester

(25 mg; 0.066 mmol)

IO

COCHs

(prepared as described in Example 6),

5 in pyridine (0.8 mL) was added 4-fluorobenzyl sulfonyl
chloride (68 mg; 0.33 mmol; 5 equiv). The mixture was
heated to 75°C, stirred overnight at 75°C, and then
concentrated in vacuo. The black residue was treated
with aqueous LiOH (1.0 mL of a 0.3 M solution) in

10 H,O/MeOH/THF for 18 h, then concentrated in vacuo. The
residue was acidified with 1.0 M aqueous HCl to pH = 1-2
and extracted with EtOAc (2x), dried (Na;SO4) and
concentrated in vacuo to give the crude product.
Purification by preparative HPLC (YMC S5 ODS 20mm x 250

‘15 mm reverse-phase column; 15 min continuous gradient from
60:40 A:B to 100% B with 10 min hold time, where A =
90:10:0.1 H;0:MeOH:TFA and B = 90:10:0.1 MeOH:H,0:TFA;
flow rate = 25 mL/min) gave the title compound (12 mg; .
34%) as a white solid. [M + H]* (LC/MS) = 539.1 '

20 _ _

Examples 412 to 456
.Utilizing one of the above procedures, the analogs

in Tables 10 and 11 were synthesized.
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180 WD 01/21602 PCT/ US00/ 25710 Exanple No. R [M+8]+ 444 597.4 445 7 E
589.2 g CF3 446 535.3 CH3 F 447 539.1 448 539.1 449 589.0 C C F
450 / 573.2 Cl \ 451\ 555.2 / C C 452 555.3 C 4531 \ / 589.2 O
CH3 454 530812182 \ 605.3 / OCF3 456 577.4 181 WD 01/ ZE&gS00/25710

PCT/ USOQ 25710
Table 10: (Sulfonamide-Acids)

0
= o=%
OW)\/\O Nj
CH, CO,H
Example No. R39 [M+H]*

412 /\© 507.3
413 ':ch' 575.2
414 "’\O\ ' 525.2

F : :
415 V\@ 521.2
416 f\/© 533.2
417 §~er, 513.2
418 X CH, 535.3

HyC

419 'k(:(q 575.2

a .

c
420 CKQ/ 581.1

"y
421 ;"\Os'p 590.3
=
422 VO 589.2
CFs
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Exanple 457 P COZH r CH3 A Pt~ CO2CH3 r 5 CH3 To a OC sol ution of

nmet hyl 2- hydr oxypyri di ne-5- carboxylate (0.2 g, 1.3 mmol),

2- (5-met hyl - 2- phenyl 10 oxazol -4-yl) ethanol (0.32 g, 1.56 mwol) and Ph3P
(0.38 g, wWooEsisphol ) in CH2C12 (10 nL) was added DEAD ( BCPUR0/2511005 mmol )
dropwi se and the reaction was stirred at 25C for 12 h. The solution was
concentr at 1d I n vacuo, ahd chromatographed on S (2 (4.1 hex: EfJOAc) to

provi de tifl Exampden¥oungl (0.28 g, 68% as an oil.| B.IMBY O Irf OH -~
CH3 20 Tola -78C soluti¢on of Part A conpound (0.48g., 0.82 mpl) in THE
(10 nmL) wa§added DIBACH[(Z. O IC og M—soratign 1 chHzer2; (1. 95 .mmol )

and the redction4amas stirred at -48 r 4 h. TLQ of aasaﬂiquat of the 25
reaction showed the presg¢nce of both te corresporlding al dehyde and

al cohol . The reaction wag warnmed to 25€Hs-and stirrled at RT for |1 h, after

whi ch only]the al cohol yas observed bf TLC. The rleacti on was \cl]nuenched with
water and {iluted?hith E{OAc. The p(g@c | ayer wgds 30°#Aghed vith brine,

dried (MgS§4), and conceptrated in _

425 - -"\G\ 541.2
: cl

426 | 589.0
cl

427 V:@ 573.2
cl - :
428 §/\©\ 555.2
cl

Cl
429 §/\© 555.3
Cl :
430 g . l 589.2
o Cl '
CHs3
431 ' 535.3

432 3/\©\ 605.3
OCF3
433 gm 577.4
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182 WO 01/21602 PCT/ US00/ 25710 vacuo to furnish title conpound as an oil.
This crude material was used in the next reaction w thout further

purificati P CHO CHs To a -78C sol ution of :oxalyl % (0.22
m., 10 2.(6)3‘9919?!%%"%nd DVBO (0.37 nL, 5.2 mol) in cH2C13 (& S0 ndded
dropwi se a solution of Part yn of, grude material in 5 nL
CH2C12). The reaction mxtuﬁgbﬁ\%hn’geét?ﬁéie’##? r%cgit&a?SC and then Et3N (1

m.) was added dropwise. The reaction m xture was stirred for an 15
additional 0.5 h at -78C an&then was sl ow armed to 25C. The reaction
T&he

m xture was diluted with Et dfwasWed $stessively with

aqueous NaHCO3 and bri ne. wag,sdr i3ed (MgS™), then
concentrated in vacuo to pro i t 1 cofpound (R°80 g; 95% as an oil ,

20 whi ch was used in the next ep without further purification. D. P
[~~I~COzCHs H a ~O,1~f~J 25 A mixture of Part C conpound (<0.82

ml ), glycine _nethyl ester hvdrochloride (0.5g., 4.0 mml), NaBH(OAc)3
(0.85g., 4.0f{mmol) and DCE|(10 nL) was stirred at 25 30 for 12 h.} The
reaction m xfuBxampdetNen diluted withgr [M+H]® |

434 "r\©\/\ 549.4
CH, |

435 "rm 557.3
436 IO 506.3

Ss
437 549.3
' Hs CH;

438 !\O\ 541.2
| a
439 f/\© 521.3

440 /\/@ 533.3
441 : “’D/C'*a 535.4
. HsC .
442 "K(:(G 575.3
c

443 JO:::Q 678.3
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Et OAc (50 nL) and washed successively with aqueous NaHCO3 and bri ne.

organic |layer was dried (MgSO4) 1 t hen

conmpound (0.31 g; 183 WO 01/21602 PCT/ USO0/ 25710 82% as an oi
pure by anapbyL6ex| HPLC) whi ch was used

wi t hout further

conpound (
nmol ), NaB
for 12 h.

successi ve
(MSH), t
ester as a
nmL. of a 60

rever se- phase

The

concentrated in vacuo to give title

(>95%
PETURW/28T0t st ep

mL) [MeB]'stirded at 25C
nd washed

purification. 5 EE Pa~ ~ZH CHs A mixture of Part D
.050 g; 0.13 pnol ), 10 4-phenoxybenzalldehyde (0. 0438}g; 0.26
H( EvdanBle (Mo 08P g; 0.39 mmrid) in DCE (1d
[he reaction mixture was diluted wth EtJOAc (50 i)

YW T aqueou
hen 154eoncent
h oily residue

b NaFLUS  alld

12 h. Prep
20 over 30
90: 10: 0.1

nL/ninEgﬂon130:70 /
B = 90: 10: E} Mc OH: HZ

rgantc tayer s dried
t ertssary am po net hyl
.050 g) and H20/ THF (2

conpound (
7.94 (d, 6
7.14 (t,

6H), 3.59

40 solution) were. at RT for
aratlv? HPLC { YMC S5 250mm coljum -gggont i nupus gr adi ent
fow ratp = 25 LB to 100% B| A =

H20: MeOH: CF3CORH,; 0: CF3CO2H) previded title
02T g 309 Tas = ||—A§ 45 THNVRT(COCI3) 3. 8. 18 (s, 1H),
6 Hz, 4261, 7]/86 (d, 8 7.45|(m 335,37.34}(m 3H),
7.4 Hz, 1H), 7/02-6.92 (m . 6.81 (t] 88 Hz, 1H),| 4.51 (m
s, 2H), 3.06 (t, 6.2 Hz, 2HPHEO Exannl 458
F
447 §39.1
| $
448 g/ﬁ\[::]\ 539.1
F
a9 589.0
cl
cl
F
450 573.2
pe)
cl
451 g/ﬂ\[::l\ 555.2
cl
cl
452 555.3
é/\©
ci
453 589.2
A
cl
CHj;
454 535.3
3’@
455 3,»\[::]\ 605.3
OCF3
456 glﬂ\[::j\1<: 577.4
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O O Ol N CH3 CO2H 184 WD 01/21602 PCT/ US00/ 25710 A. H N CO2CH3 5 A

m xt ure of 2-hydroxypyridi;e-6-carboxy|ic acid (1.30 g, 9.4 mol),
concentrated H2S04 (0.5 nml) and McOH (20 nL) was heated to reflux for 12
h. The reactPOH24%8% conplete at this point by anal ytical TP/¢S003%/20
reaction mxture was concentrated in vacuo to give a |light yellow 10 oil
which was diluted with Et OAc and wasBsample M3hueous NaHCO8. The organic
phase was dried (MJSO) and ncentrated in vacuo to yield title conpound
as a solid (0.43 g, 30%. 15 Ph 1 2HCH3 To a solution of Part
A conpound (0.43 g, 2.8 mmol), - | oxazol -4-yl) ethanol
(0.68 g, 3.3 mmol) and Ph3P (%“p g, 4. ing:i (10 n.) was added
DEAD (0.66 nmL, 4.2 mml) and the3reaction was ‘stPrred at RT for 12 h. The
solution was conceptrated in ' s chr omat ogr aphed
(Si02; 20% 25 aceténe/hexanes) to provide title conpound as an oil (0.92

g; 97%. C. Ph NI ~ N OH Pols\_}v\oﬁ,oozcm

5 CH3

To a 0°C solution of methyl 2-hydroxypyridine-5-
carboxylate (0.2 g, 1.3 mmol), 2-(5-methyl-2-phenyl
10 oxazol-4-yl)ethanol (0.32 g, 1.56 mmol) and PhsP (0.38 g,
1.56 mmol) in CH,Clp (10 mL) was added DEAD (0.2 mL, 1.95
mmol) dropwise and the reaction was stirred at 25°C for -
12 h. The solution was concentrated in vacuo, and
chromatographed on SiO, (4:1 hex:EtOAc) to provide title
15 compound (0.28 g, 63%) as an oil.

‘B.

Pb\/\ (Q»ou

CH;

20
To a -78°C solution of Part A compound (0.28g., 0.82

mmol) in THF (10 mL) was added DIBALH (2.0 mL of a 1 M
sclution in CH;Clz; 1.95 mmol) and the reaction was
stirred at -78°C for 4 h. TLC of an aligquot of the

25 reaction showed the presence of bofh the corresponding
aldehyde and alcohol. The reaction was warmed to 25°C
and stirred at RT for 1 h, after which only the alcohol
was observed by TLC. The reaction was quenched with
water and diluted with EtOAc. The organic layer was

30 washed with brine, dried (MgSO;), and concentrated in
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CH3 30 185 WO 01/21602 PCT/ US00/ 25710 To a solution of Part B conpound
(0.92 g, 2.7 mmol) in THE (50 nL) was added LiAIH4 (5 nL of a 1.0 M
solution in THF, 5 mol) dropwi se at -78C and the resulting reaction was
al | oned twOWH2N®Z 0 OC over 2 h. The 5 reaction was thenPETERIRENObY addi ng
a few pieces of ice into the mxture. The reaction m xture was partitioned
bet ween Et Okac(iz06ol fuemisibriinde sompblind d8eamrgidni ¢ Thilsagerudes dri ed
(MySH) and C t I whi ch was
used in them(rélg% rea&%?%é s #%gu?leg ?ﬁag@@%édél |gfea°tqﬁ2co%-ur%gédrPh HI ON
HO CH3 15 Puraficatiémn of oxaIyI chloride (0.47 nm., 5.4 mmol) and DMVSO
(0.36 nmL, 10.8 mmol) in CH2C12 (15 nlL) was added dropw se a solution of
Part C conpound (0.92 g; >2.7 nmmol) in CH2Cl2 (10 nlL) at -78C. The
reactiondm xtureC20 was stirred for 2 h and then Et3N (1 nL) was added
dropwi se. The reaction m xture s allowed tg,stir for an additional 0.5 h
at -78C and then slowy warned t g=N25C. iﬂi eaction mxture was then
diluted with EtOAc (200 nl) andoyasbedySygtessively with agueous NaHCO3
and 25 brine. The organic |ayer dried (MgSO4) and then concentrated in
vacuo to yield title conmpound (0.90 g; >90% pure by 1H NWR anal ysis) as an
oil. This material

To a -78°C solution of oxalyl chloride (0.22 mL,
10 2.6 mmol) and DMSO (0.37 mL, 5.2 mmol)} in CH,Cl, (15 mL)}
was added dropwise a solution of Part B compound (0.42 g
of ctude material in 5 mL CH,Cl,). The reaction mixture
was stirred for 2 h at -78°C and then Et,N (1 mL) was
added dropwise. The reaction mixture was stirred for an
15 additional 0.5 h at -78°C and then was slowly warmed to
25°C. The reaction mixture was diluted with EtOAc (200

mL)- and washed successively with aqueous NaHCO, and brine.
The organic layer was dried (MgSO,), then concentrated in

vacuo to provide title compound (0.40 g; 95%) as an oil,
20 which was used in the next step without further

purification.
D.

25

A mixture of Part C compound (<0.82 mmol), glycine
methyl ester hydrochloride (0.5g., 4.0 mmol), NaBH({OAc),
(0.85g., 4.0 mmol) and DCE (10 mL) was stirred at 25°C

30 for 12 h. The reaction mixture was then diluted with
EtOAc (50 mL) and washed successively with aqueous NaHCO,

and brine. The organic layer was dried (MgSO,), then
concentrated in vacuo to give title compound (0.31 g;
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was used in the next step without further purification. 186 WD 01/21602
PCT/USOQ 25710 E. Ph }-N\\ d O "N & N CH3 C2CH3 5 To a sol ution of
Part D conpound (0.90g; 2.7 mmol), glycine nethyl ester hydrochloride (1.7
g, 13.5 nmud¥QPH2I682 2 di chi oroet hane (10 nl) was added I\laBI-'%-‘GQ@P 2710 7 g,
8.1 mmvl) in one portion. The resulting solution was stirred at 25C for 12
h. The reacti 83%k RSupRe @il (PTormure vt edalytigslorevegseephasei |, which
was chromat ogpaphedhi &h Ras 39%6RcH ':ﬁxl&eééaﬁ) wiEhBﬁQVfﬁlPuh%ft le
conpound (0. 86 5 83% .as a colorless oil. F. CO2CH3 A
sol ution of PQP? EL1E3HA38nd (0.040 g, 0.1 rrrml), 4- phenoxybenzal dehyde
(0.030 g, 0.15 mmol )and NaBH(OAc)3 20 (0.060 g, 0.3 mml) in DCE (10 nli)
was stirred at RT f& 12 h. The reaction mixture was concentrated in vacuo
and the oily residue was chiggmatographed (Si02; 30% acetone in hexane) to
provi de the am no-ester tltlem E’gcin%% as a colorless oil.

25 G O Ph

A mixture of Part D compound (0.050 g; 0.13 mmol),

10 4-phenoxybenzaldehyde (0.048 g; 0.26 mmol), NaBH(OAc),
(0.082 g; 0.39 mmol) in DCE (10 mL) was stirred at 25°C
for 12 h. The reaction mixture was diluted with EtOAc
(50 mL) and washed successively with aqueous NaHCO, and
brine. The organic layer was dried (MgSO,), then

15 concentrated in vacuo to give the tertiary amino methyl
ester as an oily residue. To this residue, LiOH (0.050
g) and H,O/THF (2 mL of a 60/40 solution) were added and
the reaction was stirred at RT for 12 h. Preparative
HPLC (YMC S5 ODS 30 x 250mm column - continuous gradient

20 over 30 min; flow rate = 25 mL/min from 30:70 A:B to
100% B; A = 90:10:0.1 H,0:MeOH:CF,CO,H; B = 90:10:0.1
MeOH:H,0:CF,CO,H) provided title compound (0.021 g; 30%)
as a TFA salt.

25 !H NMR (CDCls;) &: 8.18 (s, 1H), 7.94 (d, 6.6 Hz, 2H),
7.86 (d, 8.8 Hz, 1H), 7.45 (m, 3H), 7.34 (m, 3H), 7.14
(t, 7.4 Hz, 1H), 7.02-6.92 (m, 5H), 6.81 (t, 8.8 Hz, 1H),
4,51 (m, 6H), 3.59 (s, 2H), 3.06 (t, 6.2 Hz, 2H)

30 Example 458

OJ@O

COzH
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NI ~ O- NN CH3 CO2H 187 WD 01/21602 PCT/US00/ 25710 A solution of Part
F compound (56 ng; 0.1 mmol) and LiOH (0.050 g; 0.21 nmol) in H20/ THF (2
m. of a 6:4 solution) was stirred at RT for 12 h. The reaction m xture was
concent r We@1/23¢02/acuo to give a white solid, 5 which wBSTHPYLSTWed in MeCOH
and purified by preparative HPLC (YMC S5 ODS 30 x 250mm col umm; conti nuous
gradient over 38.mn; flowrate = 25 nL/mn from30:70 A°ABto 100%B; A =
90:10: 0.1 H20: MeOH: TFA; B =.90: 10: 0. MeOH: H20: TFA). Title conpound (41
my; 72% was obtained 10 as a TFA shl}. 1H NVR (MeOHD4): 7.90 (m 2H),

7.71 (t, 8.4 Hz, 1H), 7.51 (d, 8H @Hy 7. 44 (m 3H), 7.36 (t, 8.7 Hz,
2H) , 717 (t, 8.4 Hz, 1H), 696(m 5H) 6.82 (d, 8.4 Hz, 1H), 15 4.62 (t,
62Hz 4.56 (s, 2H), 4.50 (s, Z.17 (s, 2H), 3.00 (t, 6.2 Hz,

Exarrpl e 259 P Nméwégﬁ%ﬁghimﬁ%ﬁpgn&%%bélaré%(w%%é%? (r)gsgz)?ﬁ% I on
of 2-(5-net Kl 32- ghedy4 owedd|,- £ongensratied| H S04 070 g5 182 SandnMeoH Ph3P (1. 38
9. 5.25 Mol nfPcedb BRGikd™MY PERAENELEHY RN Ao edbtIonSwad MO!)

complete at this point by analytical HPLC. The reaction

mixture was concentrated in vacuo to give a light yellow

10 o0il, which was diluted with EtOAc and washed with aqueous

NaHCO3;. The organié phase was dried (MgSO4) and

concentrated in vacuo to yield title compound as a solid

(0.43 g, 30%).

15 B.

To a solution of Part'A compound (0.43 g, 2.8 mmol),
20 2-(5-methyl-2-phenyloxazol-4-yl) ethanol (0.68 g, 3.3
mmol) and PhsP (1.0 g, 4.07 mmol) in THF (10 mL) was
added DEAD (0.66 mL, 4.2 mmol) and the reaction was
stirred at RT for 12 h. The solution was concentrated in
vacuo and the residue was chromatographed (SiO;; 20%.
25 acetone/hexanes) to provide title compound as an oil

(0.92 g; 97%).
C.
Ph
=N | =
ow)\/\o N/ OH
CH,

30
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in THE (36 nL) was added DEAD (0.83 mL, 5.25 mmol). The 30 reaction was
allowed to warmto RT and stirred for 15 h. 188 WD 01/21602
PCT/ US00/ 25710 The reaction m xture was concentrated in vacuo, and the
resi due wasWeRFeWe ogr aphed (Si 02; stepw se gradi ent fromPEEUS§ORYLY: 1
hex: Et OAc) to obtain title conpound (1.43 g, 65%. 5. B. But&z Pik A"O
CH3 NO2 10 A sol uffpoa sbletion fof digpoiuil coipding, (2.92 gyo2)7 mmsll)TFA (8
m.) in CH2CL12;(3 t e T. tiqgn was

ik QHE‘L)(SWaﬁH? ‘héé Shdda 'ﬂAlg ﬁsssol vedi‘finwéfj,

concentrated in vacuo residue wa

filtered thro&QhTﬁFpaé mppl} ofirepwdsoRnt HIS °Ci Iandatbewasesmhbmrgrat ed in
vacuo 1o 15 giréacthenCAhsCapRakA &S il 3 8 §oed 8oL AR OF the  crude
amine in THE (1 m.) were ad pyri di 8 74 nmol ) and

2, 4-dinitr beﬁ?éﬁéée}"f U?ﬁy?h%%l‘m?ftfé‘!ec( @%Bdélng agfmp;em eheiaml ution
was stirred ainkd the'miRPursi n%é%c%h%t h&&tﬁ%eﬁéé' péfﬁiélé{%@l ned at

20 this point, nore sulfonyl chloride (0O en added.

After a furthBPtyegn FRPRCafdf9 iy iand @;ftl@& (tSHal“LhH %h%r@#qﬁjurmterl al

had been consphage #he df£adt (MEEOY) XhHECCYASeRt tat&s M Wadd?Ro Washed with
1IN aqg HC1, saturai g ag NaHCOB and brine, dried, (MS04), 25 flltered and
concentrated PR QALudCtd2 pfovide ity yae used. dnnFhe oot cFRRGH¥MMan de

Ph N,ti 10 without further purification.

Ph
"’)?\/\o’@\cuo
CH3

15
To a solution of oxalyl chloride (0.47 mL, 5.4 mmol)

and DMSO {(0.36 mL, 10.8 mmol) in CH,Cl, (15 mL) was added
dropwise a solution of Part C compound (0.92 g; >2.7
mmol) in CHyCl, (10 mL) at -78°C. The reaction mixture

20 was stirred for 2 h and then Et3N (1 mL) was added
dropwise. The reaction mixture was allowed to stir for
an additional 0.5 h at -78°C and then slowly warmed to
25°C. The reaction mixture was then diluted with EtOAc
(200 mL) and washed successively with aqueous NaHCO3 and

25 brine. The organic layer was dried (MgSO;) and then
concentrated in vacuo to yield title compound (0.90 g:
>90% pure by 'H NMR analysis) as an oil. This material
was used in the next step without further purification.
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N yll/ 0 eO0 02 CH3 NO2 189 WO 01/21602 PCT/ US0O0/ 25710 To a solution
of the crude 2, 4-dinitrobenzene sulfonamde in CH3CN (3 nlL) were added
K2C03 (excess) and tert-butyl bronpacetate (7.11 nmol). The reaction was
stirred aWORN2§9%rni ght. HPLC anal ysis indicated the 5 PGIUSOET¥r oduct to
starting material was 2/1. More DM (3 nmL), K2CO03 and tert-butyl
bronpacetate werB.added to the reaction mxture. The reaction was conplete
in 2 h. The reaction m xturepwas diluted with. Et20, washed with [N aq
HCl, saturated NaHCO3 and bri ngn dri emg) and 10 concentrated in
vacuo to provide the crude te b This crude material was
chromat ogr aphed (Si @2; hexane }ﬁtcmc stepmﬁ Q%adlent from9:1 to 2:1)
to give title conpound (0.663 ¢ 42% overal ) C H PNN CO2tBu CH3

To a solution of Part B corrpew&d—(—e—G-GG—g—e—eeS—ZO mmol) in THE (2.5 nl)
wer e added Et3N (0.208 nL, 1.49 nmmol) and nercaptoacetic acid (0.090 nmi,

1.29 mmobd). The Teacmwlutrm sifi Pegt Bt coipowed QIR0 TI2e 7r mmol) on  mi xt ur e
was t hen d| q [ A HCO3 and
Z ; &15}]12%255 Con‘gzﬁr%ﬁi‘ok%é‘ (1 HP(J? %?t% es.g ) b
ic

brine, drie ntrated 1n vac uevva
chr omat ogr aéh oroethane (10 mL) was added NaBH(OAc)3; (1

8.1 mmol) in one portlon The resultlng solutlon was
stirred at 25°C for 12 h. The reaction mixture was

10 concentrated in vacuo to give an oil, which was
chromatographed (SiO;; 30% acetone in hexane) to provide
title compound (0.86 g; 83%) as a colorless oil.

pu(m

1s co,cn,-,

A solution of Part E compound (0.040 g, 0.1 mmol),
4-phenoxybenzaldehyde (0.030 g, 0.15 mmol)and NaBH (OAc) s
20 (0.060 g, 0.3 mmol) in DCE (10 mL) was stirred at RT for
12 h. The reaction mixture was concentrated in wvacuo and
the oily residue was chromatographed (SiO,; 30% acetone
in hexane) to provide the amino-ester title compound (56

mg; >95%) as a colorless oil.

" (@VHUO

COzH

25
G.
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(Si 02; hexanes/Et CAc; stepwi se gradient from9:1 to 2:1) to give title
conpound (0 265 g, 61%. 190 WD 01/21602 PCT/USOQ 25710 D. P N NL.--CO2H
O-v C~ 5 To a solution of Part C conpound (0.015 4 mmol) in
DCE (1 nl) ‘(XBPHZ’é&’ded 4- phenoxybenzal dehyde (0.103 nmol )g"ﬂgﬂ%gl%?%&c)s
(0.0365 g, 0.172 még actlon was stlrred at RT for 15 h. The
reaction mixture §°11PF?‘8Pe8 thaBhgh cemraundh (56uBIF oOpl owned) sand cl ear

sol ution, whi dionagodobot g¢ oi2h fa2Gl2%in \@géh?ﬂFV\’(ihnLS@fLHaéﬂﬁ aq NaHCOB
and brine, drie e vacug, The crude product was

concent r at
purified by PP gﬁ&%‘@f‘?ﬁ%hﬁﬁ%fﬁﬂ: &5 %§9§0)@%56 M e8| GRAStiPRBW rate 25
m./ mn, gradi ext@eBwas éeﬂ&&watec?&.ﬁnvacubo@.%glﬂebda leniee d&11a),
Retention ki 9 rni ert- ester A sol ution of
this mat erlgalnahlcg Kif srs%p %‘afY“ﬁ éti]eé&r f“é Pi‘_’)n TRX PHeBARAYiVRs added
slowy. The r 8@R&Ci dHMGa85s0DS r 2@ :atZSTUEmD\cm‘.IJmmght candlnasust Temecent rat ed

Th R2C12 th H20,
aturated aq RORRCRD BATLEPER £ahe'cd i Ebe acﬁ‘rssnegv?ﬁ*a?@%% vacuo to
give title coﬂq@@&n&-(& 91204106093 HzIQD(:ZtJIMSHg'als'b.t$|e= SihchrOacu J{M + H)+ =
563. 3 Further yang AYS: 1(% shoyn 4igh B hggl 341?61]“?3"’)7 11§ént i zed by

t he same reductlve Am nat’i'on proce Gre escr Part D
usi ng ExahPl eas58 PEAts&lteonpound and d| fferent arorratl c aI dehydes. In

addi ti on

'H NMR (MeOH-Dy): 7.90 (m, 2H), 7.71 (t, 8.4 Hz, 1H),
7.51 (d, 8.7 Hz, 2H), 7.44 (m, 3H), 7.36 (t, 8.7 Hz, 2H),
7.17 (t, 8.4 Hz, 1H), 6.96 (m, 5H), 6.82 (d, 8.4 Hz, 1H),

15 4.62 (t, 6.2 Hz, 2H), 4.56 (s, 2H), 4.50 (s, 2H), 4.17
{s, 2H), 3.00 (t, 6.2 Hz, 2H), 2.36 (s, 3H). C3H3N305 =
550.23 (M + H') by LC/MS (electrospray).

Example 459 '

A
e e

20

PIs_N ODA/NH&G

25
To a 0°C solution of 2-~(5-methyl-2-phenyloxazol-4-
yl)ethanol (1.07 g, 5.25 mmol), PhsP (1.38 g, 5.25 mmol)
and N-Boc-4-hydroxyphenylethylamine (1.24 g, 5.25 mmol)
in THF (36 mL) was added DEAD (0.83 mL, 5.25 mmol). The
30 reaction was allowed to warm to RT and stirred for 15 h.
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car bamat e- aci ds such as Exanpl e 461 conpound were also synthesized using
the general nethod described previously 30 for the synthesis of the Exanple
136 conmpound. 191 WD 01/21602 PCT/US00/ 25710 Table 12 R3 Ph N )?--

~/ CO2H COFRBOENEMl e No. R3 [MrH| + 460 571.3 Cl 461 p\PeTuSe25030462 471. 3
5 Exanple 463 NNN O~ OM CH3/ | OCH3 A Ph H NIlk~ NN-~CN 0 O
CH3 10 OCFIQ‘heTmeaCEwmtmmmem Eoarphtr2B&d ain dve@d) =md @hé7 mmol) in

DMF (2.0 m_)r & EfEﬁ% 4 4 0. 49
mml) .and 2- cyanggtaﬂg? z rrgmd Qig)g il)e)pw‘f'ﬁ gggég éﬁ \f/va stirred
at RT for 185n5 to 4:1 hex EtOAc) to obtain title compound (1.43 g,

65%) .

10 A solution of Part A compound (1.01 g, 2.37 mmol)
and TFA (8 mL) in CH,Cl, (30 mL) was stirred at RT for 4.5
h. The solution was concentrated in vacuo, and the-
residue was dissolved in CH;Cl, and filtered through a pad
of solid K»CO;. The filtrate was concentrated in vacuo to .

15 give the corresponding crude amine. To a solution of the
crude amine in THF (11.9 mL) were added pyridine (0.383
mL, 4.74 mmol) and 2,4-dinitrobenzenesulfonyl chloride
(0.85 g, 3.19 mmol) and the solution was stirred at RT
for 15h. Since some_starting material still remained at

20 this point, more sulfonyl chloride (0.32 g, 1.2 mmol) was
then added. After a further 4 h, HPLC analysis indicated
that all starting material had been consumed. The
reaction mixture was diluted with Et;0, washed with 1N aq
HCl, saturated ag NaHCO; and brine, dried (MgSOy,),

25 filtered and concentrated in vacuo to provide the crude

2,4-dinitrobenzenesulfonamide

Ph H o
Y=N N&o
QY)\v/\ 0;

CHs
NO,
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192 WD 01/21602 PCT/ USOQ 25710 analysis of the reaction by LC- M5 showed
that starting material was still present. Additional 2-cyanoethylam ne

(34 nmg, 0.49 mml) was added and the reaction mxture was _stirred at RT
for 48 h. WPV were renpved in vacuo 5 and the resi dBEEVELYR L, ved

in CH2C12 (40 nL) and washed, successively with water (2 x 30 nmL) and brine
(30 nL). The orgafPc@pfadetins of e uydesR,4ndindhcehenaere-in  vacuo.

The resul ting sohitbpanegbdus v SSaLYeder8 &dddd NkJEHY | farfd2C12 (3
mL) and preci sit_tiogtr_]ggy the 10 ca(utiozs gddition of Ef O&gmf-%%sn?sﬂga; t he

am de product npEoRe2ea Rt Gyt 7 - Adogmad) a wWhheersartdonBraeh Nt NN N
O O-OMN | CH3t@Fkidd 46 HD evéthigntlti arpref aBaugsAsceﬁaQaaee& 18 my; 0. 32
mol ) in 2C12 &1. 5 m_% ﬁerg_ﬁ%%ccessi,vel 1\4\ added_Ph3P &?3 ; 0.32 mol ),
DEAD (100 T, &354°% RhoP¥odhg NEFREE NG mas§rdagawakol L. THECF MK on
m xture was st{i3r mb)l, aK,00% had tasthbutyl My aalcstates hwed ablall o
significant agpunt of .starti mat er.i al still renmai ned.. The yeaction
mxture was '?:E' anSHEéﬂ?rr&}’ég@}f%' v:'}g'lfo LE3CEAen  WapLEOBP §Ffatn azld}'ume and
addi ti onal Ph3Re DPEABchon MAMENBreé Iweequiidaltedt w2bhobtgmCwastRgeRiithwer e
added. The reagtiqQn,R i xt | d_at RT. for anothe h, and t hen
diluted with EP Oég H?}LO %%?‘?%%d;‘% I{J({oSoﬁnéNa%rW%’atcgﬁl#tWg\%&‘bq@% s CAN
sol ution 180 esppcentratéedréd vacud Tariprovide thactrode tert-butyl

ester. This crude material was chromatographed (SiO;;

hexanes/EtOAc; stepwise gradient from 9:1 to 2:1) to give

title compound (0.663 g, 42% overall).

15 C.

To a solution of Part B compound (0.663 g, 0.995

20 mmol) in THF (2.5 mL) were added EtsN (0.208 mL, 1.49
mmol) and mercaptoacetic acid (0.090 mL, 1.29 mmol). The
reaction was stirred at RT overnight. The reaction
mixture was then diluted with Et,0, washed with 1N aq
HCl, saturated NaHCO; and brine, dried {MgS04), and

25 concentrated in vacuo. The residue was chromatographed
(Si02; hexanes/EtOAc; stepwise gradient from 9:1 to 2:1)
to give title compound (0.265 g, 61%).
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solution was washed with water (30 nL) and brine (30 nL), 30 dried (MySOH4)
and concentrated in vacuo. The residue was 193 WO 01/21602 PCT/ US00/ 25710
chromat ogr aphed (S102; ether: CH2Cl12 3:7) to furnish the title.conpound
(100 ny; WO®21482 4 white solid. C. Ph 9N/ 0) ~OahfN BFEUBOESHE To a
solution of Part B conpound (100 ng, 0.17 mmol) in THF/ 1, 4-di oxane (6: 1,
1.4 n) was addeB.aqueous NaOH 10 solution (0.6 nL of a 1.0 Msolution, 3.5
equiv). The mxture was stirred at RT for 14 h and then acidified to -pH
2 wth 1.0 M aqueous H3P04 solutio (30 mL) was added, and the
organi ¢ phase was washed with wate and brine (15 nL), dried
(MgSH) and concentrated 15 R ' pwas chr omat ogr aphed
(Si02; 4% MeOH CH2Cl2) to gi tetrazole (35 ng; 38% as a

white foam LC/ M5 (el ectrospr e correct nolecular ion: [M+ H+
= 541.3 20 Exanple 464 0 CHg PEO cl. \~i OHO HC NNCOZzH A. H
QJ?N H~-CO2CH3 25

5 To a solution of Part C compound (0.015 g, 0.0344
mmol) in DCE {1 mL) were added 4-phenoxybenzaldehyde
(0.103 mmol) and NaBH(OAc)s (0.0365 g, 0.172 mmol). The
reaction was stirred at RT for 15 h. The reaction
mixture was filtered through a cotton plug to provide a

10 clear solution, which was diluted with CH,Cl,, washed with
saturated aq NaHCO; and brine, dried (MgSO4), and
concentrated in vacuo. The crude product was purified by
preparative HPLC (YMC S5 ODS 30x250 mm column: flow rate.
25 mL/min, gradient 20%B to 100%B over 25 min, 100%B hold

15 for 15 min, Retention time = 29.1 min) to furnish the '
tert-butyl ester. A solution of this material was
dissolved in CH,Cl; (1.3 mL) and TFA (0.5 mL) was added
slowly. The reaction was stirred at RT overnight and was .
then concentrated in vacuo. The residue was then

20 dissolved in CHyCl;, washed with H,O, saturated aq NaHCOs;
and brine, dried (MgSQO;) and concentrated in vacuo to
give title compound (0.012 g, 61%). LC/MS gave the
correct [M + H]* = 563.3

Further analogs (as shown in the table below) were

25 synthesized by the same reductive amination procedure as
described in Example 459 Part D using Example 459 Part C
compound and different aromatic aldehydes. 1In addition
carbamate-acids such as Example 461 compound were also
synthesized using the general method described previously

30 for the synthesis of the Example 136 compound.
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194 WD 01/21602 PCT/ US00/ 25710 A m xture of 2-hydroxybenzal dehyde (500

ng, 4.09 nnnl)

Et 3N (495
NaBH4 (155

was stirred at RT for another 30 mn.
added to destroy the remai ning NaBH4 Heblehd8 aqueous

9 mmol )

glycine met hyl
in dry MeOH (5 nL) was

ester

hydr ochl ori de (544 ny, 4.09 nnDI) and
stirred at_ RT for

. 3
01’3}5% nmmol ) was 5 then added in three porti d’rg’USPWé57i"éact| on

Sat ur at ed aqueous Na2CO3 (1 ni)

was
HC1 (10 nL of a IN

sol ution) was added. The aqueous phase was washed g th EtOAc (3 x 20 nl),

then carefully

was then extracted with Et

concentrat ed
B. OCH3 Q00

4- met hoxyphenyl

di ssol ved

20 chlorofo

r

10 baaﬂe%vith I N aq NaO—Ito p
in vacuo to gi ve

NCO2CH3 OH Paf

d as
2 . 8 ny,

at e and pyridine (39 ng,
in 0.1 n cHc12, P& 5 nin.

The reacti on m xture was

7-8. The aqueous phase

Ort Qe ed sol uti on was

a yellow viscous oil. 15
0.195 mmol),
5 mol ) was
t hen

washed with peteets—HE—(t2—r—2—F—e+—a—-N-soltiipil——Ihe—oLgani c phase was
washed with brine, dried (thSCﬂ), concentrated}in vacua
and' chronato;ra%Fﬁ!!PJ(GSim-; 45 hex: EtOf8 = 7 :3) [0 Qi Yfis ﬁ’il e cenpound (40
ng; 59% as fa—pale yellow dil 195 WO 01/21602] PCT/USQQ/ 25710} C. H3
460 H(\OQ 571.3
\ cl
461 JYQ\/O 515.3
o]
462 ﬁ{’\I:;J 471.3
5
Example 463
P
=N N INN
‘\/\/\o oél\o"m
OCHjy
A.
Ph i
s SN OH & Sl
0\/\/\ o)\oo
CHj
10 OCH3
To a solution of the Example 230 acid (240 mg, 0.47
mmol) in DMF (2.0 mL) were added HOAT (68 mg, 0.49 mmol),
15 EDAC (94 mg, 0.49 mmol) and 2-cyanoethylamine (34 mg,

0.49 mmol). The solution was stirred at RT for 18 h;
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Ph-~OC, Np HCO\ CRCH3 | OO5 To a solution of Part B conmpound (40
ng, 0.116 mol), 2-[2-phenyl-5-nethyl-oxazol e-4-yl]-ethanol (Maybridge;
24 ny, 0.116 mol) and Ph3P (40 ng, 0.151 wmmol) in dry THE (3 nL) was
added dr opQIOYM6BDEAD (26 ny, 0.151 mmol). The sol uti on REEUSY2578d at RT
overnight. 10 The orange-red solution was concentrated in vacuo and the
resi due was apalliybisdobytii epeddtiiGn ®gNLCAMBUShOwedi it Staomihg? A 50% B to
10098B; A = 90% H20Q:10_9 + 0, 1% TFA) ;. (B = 90% MeOH 10% H2O + 0. 1% TFA)
for 10 nmin; g’%éﬁ”%ﬁgﬁ%‘%s% fnfOOAfargnéi‘El%r}Sol OTCHRANCEEYIABIPEe titl e
15 conpound (@30mgy, 0449)mmsl Ja was lagidedi apdushei teactiomOnGbiturd paki3CO NCO H
O'"O 20 Part. i ssol | H2 .3 m). To
this soluti gﬁl%égggggggpL% %S%Srfg) @gai?ﬁé@%é%tlf%mﬁegg llgt igrafé at RT for
3 h. Vol ati kad theereshdnedas dissed vaddie GHAGLul 4@ rmlhsarat ivdishiesd Wi th 1N
25 aqueous HgL Tv with wadie eQusq Phe: ext rat with EtOAc (3
x 10 nmL). The S%rgwg?%oyorg%ni C ezil'??agt gomer)zeav%%h%(ar%v%t(ﬁﬁb?@r)\é, dried
(Na2S04) andhecengani¢ RRape ivamardedo (Mofit iande copppptinated Mwhite
solid (18 ”E’r'a]cﬁé% Tllgégﬁ@sdﬁ!ﬁﬂ WalREaYes SAYE ¥ BEsAVRCEinTRI ecul ar -ion

[(MtH) + = 516] . e e
minimum amount of CH,Cl> (3 mL) and precipitation by the

10 cautious addition of EtOAc furnished the amide product
title compound (184 mg; 70%) as a white solid.

Ph N N
°>:/)N\/\o/©/;i/o\"‘{ﬁ‘"
CHa :

OCH3
15

To a 0°C solution of Part A compound (180 mg; 0.32
mmol) in CH.Cl, (1.5 mL) were successively added PhsP (83

mg; 0.32 mmol), DEAD (100 pL, 0.64 mmol) and TMSN; (85 ul,
20 0.64 mmol). The reaction mixture was stirred at RT for
24 h. LC-MS analysis showed that a significant amount of
starting material still remained. The reaction mixture
was then concentrated in vacuo to 2/3 of the original
volume and additional Ph;P, DEAD and TMSN3 (1 eguivalent
25 of each reagent) were added. The reaction mixture was
stirred at RT for another 24h and then diluted with EtOAc
(40 mL). The solution was treated with 5% aqueous CAN
solution (10 mL) and stirred for 15 min. The reaction
solution was washed with water (30 mL) and brine (30 mL),
30 dried (MgSOs;) and concentrated in vacuo. The residue was
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WO 01/ 21602 PCT/ US00/ 25710 '"H NWR (8): 2.27-2.32 (m 3H), 2.96-2.98 (m
2H), 3.65- 3.69 (d, 3H), 4.06-4.20 (m 4H), 4.55-4.63 (d, 2H), 6.74- 6.93
(m 4H), 719735m 2h), 7:88-7.90 (m 2H). 5 Exanple 465 ' CO2H
Alr Ph-<\ NWO8H#%G 0 t1 o 10 A 0 CH3 ,, C02CH3 Ph6" "@Zﬂl%xture
of Ji-al anine rret hyl ester hydrochloride 15 (51 0.363 mml ), Et3N (50
L: 0.363 mol FhERBatREraPhedy (8104 16they: C@z% ng) tocEurcHeh e {~ ~| N
in MOH (1 nixieae sbinpb8Adat16y dfy 5%& aMaBHAKhG 14 8811920 0.363 mmol) was
t hen added and the reaction was stirred at RT for another 1 h. Volatiles
were renoved in vacuo and the residue was partitioned between saturated
aqueous Na2COB8 and.Et OAc (20 nlL each). The organic phase was concentrated
in vacuo to give Part A conpouq% as a yellow 25 oil which was used in the
[

next step w thout further pur tlon/©/6\ n(I)ZCHB Ph- - N
AN

5 . OCH;3

To a solution of Part B compound (100 mg, 0.17 mmol)

in THF/1,4-dioxane (6:1, 1.4 mL) was added aqueous NaOH

10 solution (0.6 mL of a 1.0 M solution, 3.5 equiv). The
mixture was stirred at RT for 14 h and then acidified to
~pH 2 with 1.0 M aqueous H3PO; solution. EtOAc (30 mL)
was added, and the organic phase was washed with water
(15 mL) and brine (15 mL), dried (MgSO;) and concentrated

15 in vacuo. The residue was chromatographed (Si0:; 4%
MeOH/CH2Clz) to give the title tetrazole (35 mg; 38%) as a
white foam. LC/MS (electrospray) gave the correct
molecular ion: [M + H]*' = 541.3

20 Example 464

Seele

“CO,CHy
25
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X~ 00 0O0-~911 C 30 197 WD 01/21602 PCT/USQ0/ 25710 To a solution of
Part A conpound (20 ng; 0.050 mmol) and pyridine (0.50 nL) in CH2Cl2 (2 nl)
was added 3 - chl orophenyl chloroformate (14 ng; 0.070 mmol). The 5
reacti on WREVEWPY red at RT for 2 h, then volatil es wer ePCPERNREHO n vacuo.
The residue was purified by preparative HPLC (YMC S5 ODS 20 x 75 mm
reverse phase calmixturemft rdysirgxgbiennsldeloyddOfRD Aigl 400800% B, where

B compound. ™37 OGJEFEHE Tty egedl AaPadnion e g gt bl 0t ane
Li OH. H20 (5mmg)) andTEFsN-HAA964mg) 4a3 wudl)r dch aryRMeDHr (3 Ml.) Twmes r eact i on
B Ohc, The SoRbTRad o ihm e S NaBH TS o 408 w8l [ 7o 1o give
title codpothan(sdded Imophres periAPns.sofhel r¢agtiqy was 58dreeds537. 2
Exani p1 4995t TRl for another 30 min. Saturated aqueous Na,CO; (1 mL)

was added to destroy the remaining NaBH; and then aqueous

HCl (10 mL of a 1N solution) was added. The aqueous

phase was washed with EtOAc (3 x 20 mL), then carefully

10 basified with 1N aqg NaOH to pH = 7-8. The aqueous phase
was then extracted with EtOAc (3 x 20 mL). The orange-
red solution was concentrated in vacuo to give title-

compound as a yellow viscous oil.

OCH3

OH

Part A compound (38 mg, 0.195 mmol), 4-methoxyphenyl
20 chloroformate and pyridine (39 mg, 5 mmol) was dissolved
in 0.1 mL CH.Cly, for 5 min. The reaction mixture was
then washed with aqueous HCl (2 x 2 mL of a 1N solution).
.The organic phase was washed with brine, dried (Na;S0,),
concentrated in vacuc and chromatographed (SiOz;
25 hex:EtOAc = 7 :3) to give title compound (40 mg; 59%) as

a pale yellow oil.
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OCH3 0025 NO~ N"CQOZH Title conmpound was synt hesi zed using the sane
sequence as in Exanple 465 with the exception that the 30 aldehyde 198 WO
01/ 21602 PCT/ USOQ/ 25710 O CH3 Ph-<\ N O CHO was used. = 535. 2;
537.2 5 FOYPO8URYE? procedures as described above, Exanpl esPCTﬂés?’ﬁ"h?Z
conpounds were pre&ared Rxanples 447 to 499 10 Ph R3 OO N--'COzH CH3
Exanpl e No. R3 [ M+ 467 it 501.3 0*00 OO 1 563.3 468 11~"a 469 515.3

O 199 WO 01/21602 PCT/USC£¥25710 oExeip! es 470 to 472 Ph "~CO2H

L
O
H300\©\ Nco 2CHy
O)§O

5 To a solution of Part B compound (40 mg, 0.116

mmol), 2-{[2-phenyl-5-methyl-oxazole-4-yl]-ethanol
(Maybridge; 24 mg, 0.116 mmol) and Ph3P (40 mg, 0.151
mmol) in dry THF (3 mL) was added dropwise DEAD (26 mg,
0.151 mmol). The solution was stirred at RT overnight.
10 The orange-red solution was concentrated in vacuo and the
residue was purified by Prep-HPLC (continuous gradient
from 50% A:50% B to 100%B; A = 90% H,0:10 $MeOH + 0.1%
TFA) ; (B = 90% MeOH/10% HO + 0.1% TFA) for 10 min; YMC
SH-343-5 ODS 20 x 100 mm (5 pum} column) to provide title

15 compound (30 mg, 47%) as a yellow viscous oil.

D'

0
"-"COO\ N CogH
: 0&0

Part C compound was dissolved in MeOH (3 mL) and Hy0
(0.3 mL). To this solution was added LiOH (3 mg) and the
reaction was stirred at RT for 3 h. Volatiles were

20

removed in vacuo and the solution was acidified with 1N
25 aqueous HCl to pH = ~3-4. The aqueous phase was
extracted with EtOAc (3 x 10 mL). The combined organic
extracts were washed with brine, dried (Na,S0;) and
concentrated in vacuo to give title compound as a white
solid (18 mg; 64%). LC/MS (electrospray) gave the
30 correct molecular ion [(M+H)' = 516].

- 196 -



~N .4 N5 CH3 Exanple No. [MtH)+ 470 0 501.3 471 563.3 472 O0515.3 O
Exanple 473 10 O CH Ph-{~ OC®2H O ,),0 A OQAc i | 15 A mxture of
3-iodophenol (2.0 g; 9.1 nmol), acetic anhydride (4.6 g; 45.5 mmol) and
pyridi ne WOO0621§02 45. 5 mmol) was stirred in CH2C12 (20 RCYUSHY2SEOh, The 20
resulting m xture was washed with saturated agqueous NH4AC1 - 200 WO

01/ 21602 PCT/USOO 25710 (3 x 100 nmL), dried (MgSO4) and concentrated in

vacuo to hye. Par onpo 3 97 II |. B. OH 5
SINES A ok OV oPOVsart 24-Bonpolivl 100 B~ 8Bkt ) 2HI 3. 65"
trinethyl si lsybsc‘eayl SHE, (480%-m;208 (ﬂi'?Dth) Qu| 55-1b, 69 (d, 10K, 08, mynl ) and

(71 0) 3TR26l8a( B8, B OPAdRIaha Aot Eyéir%“%%é<%}9e§%{éuﬁaiait'rred "

5
Example 465

A COH
X

Cl

onC I/\ g\u/\/cozcﬂs

: A mixture of P-alanine methyl ester hydrochloride
15 (51 mg; 0.363 mmol), Et,N (50 pL; 0.363 mmol) and the
aldehyde (100 mg; 0.33 mmol)

Sie¥om

in MeOH (1 mL) was stirred at RT for 3 h. NaBH, (14 mg;
20 0.363 mmol) was then added and the reaction was stirred

at RT for another 1 h. Volatiles were removed in vacuo

and the residue was partitioned between saturated aqueous

Na,CO, and EtOAc (20 mL each). The organic phase was

concentrated in vacuo to give Part A compound as a yellow
25 oil which was used in the next step without further

10 A.

purification.

B.

CHsy ~-C02CH;
X

Cl

30
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chromat ographed (Si O2; hexane: EtOAc 4:1) to give crude Part B conpound,

whi ch was used in the next step without 15 further purification. C OAc
SIMeg 20 Tg_.a solution of crude Part B conpound in CH2C12 C(Tz nL) were
added pyri YR8V#€%: 37 mol)) and acetic anhydride (4 ASTYYRRY) . The
reaction was stirred at RT for 2 h, then was partitioned between saturated
25 aqueous NH4A (30 nL) and CH2Cl2. The organi ¢ phase was washed with
addi tional saturateoaqueolathbldAf (Bdrtrd diebourdO (RH0RgHLY . 086i ed
(Na2s®™4) and n t b B: vAC [ rt« C,Go und LC s used
I n the next sf@?i?w&{lﬁoﬁfr%ﬁ}qﬁer 'péudr)i |c\§‘?1| g’?i‘?élfo ‘go%mv&’fﬁﬁﬂ%%‘g#?

PCT/ US00/ 25716k1lerophenyl chlozofiormage dildcmgdeOPAT® Wnebhpoufhe and Bu4NF
(1.1 g; 12 meehptionTwis (40irtdd RS Rt ifored &, BhehOtolatiles wlder Wwhich

all starting Lal . h n nsuned.. The reactiLon.sol ution was washed
with H20, Cel ?F%%%&mégag%%gcg TR NErGHF| MBS BRELFLRBVRY | n vacuo. The
solids were 1BreRababiverBPHEJ(YMG G5 OBSx 2fe xE7DADmIrdyerse wheseart D
conpound (400c8Bumi 3% eNeindodd QRSIdicht P26m 50:50 A:B to 100% B,

where A = 90:10:0.1 H,0:MeOH:TFA and B = 90:10:0.1
10 MeOH:H,0:TFA) to give Part B compound.

C.

0. -CHs N \-COH
Ph—<\ I(/\ J\
N (o) 0“0

Cl

15
A solution of Part B compound and LiOH.H,0 (5 mg)
in THF:H,0 (4:1) was stirred at RT for 1 h. The reaction
solution was acidified to pH 3 with aqueous HCl, then
extracted with EtOAc. The combined organic extracts were
20 concentrated in vacuo to give title compound (5 mg; 18%)
as a white solid. [M + H]* = 535.2; 537.2

Example 466

Cl

. CHs 0. 0O
O~ OO0 .,

25

Title compound was synthesized using the same
sequence as in Example 465 with the exception that the
30 aldehyde
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15 A m xture of Part D conpound (400 ng; 2.5 mml) and Pd/ CaCo3/Pb
catalyst (40 ng; Aldrich) in MeOH (20 nL) was stirred under an atnosphere
of H for 30 min. The mxture 20 was filtered through Celite(r) and the
filtrate Wadl2168ncentrated i n vacuo. The residue was chPENEEWFSHBhed

(S @2; hexane: EtOAc 95:5) to give Part E conpound (310 ng; 77% as a
colorless oil. @5 GHs To a 0C solution of Part E conpound (310 ng; 1.9
30 nmol ) i n”[‘JCéf'7 0 mﬁbre successivel y added dropw se neat diethyl zinc
(491 L; 4.8 mol; A&ich)°8dd 1cH2a (700 L; 9.6 nmmol). The reaction

m xture was allowed to - 202 WO 01/21602 PCT/US00/ 25710 warmto RT and
then stirreg.at f OfFp 3 saft J j was partitioned between
sat ur at ed agﬁgoﬂég‘?\lm@i -'ér?{(jl Et O%%Sy?'Sgéagfbeach). The organi ¢ phase was
washed with saturated aqueous NH'Cl and H20O (50 nL each) and 5 concentrated
in vacuos The residue was chromatographed (S 02; hexane:EtQAc 9:1) to

furnish..Part F c . 09%. as. r oi 6V 10 A
m xture of Part Fggg%ggﬁé?%%ﬁ ng;ego._ 73%{?8&2%@%&@ e%'; 1.1
nmol ) in Me&F7 (50 nt72 \gampqundseyere pPrepa¥edverni ght (no reaction). Aqueous
LiOH (1.1 mL of a 1 Msolution; 1.1 mml) was added and the sol ution was

stirred at RT overnight. Vol até | ﬁls‘ #Er?ﬁeggvggsi n vacuo -and the residue
was par'i(i)ti oned between aqueo

Ph R3
=N |
°Wo N~co.H
CHj
Example No. ) | _ [M+H]*

467 gﬁgo‘O 501.3
~_O.

468 3\/@ O 563.3

469 k\ll’o\/@ 515.3
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and Et OAc. The organi c phase was concentrated in.vacuo 20 and the residue
was chromat ographed (S 02; hexane:EtOAc 4:1) to furnish Part G conpound
(70 my; 929% as a yellow bil. H Ph-OX CH3 | NBCHS 0-),0 25 To a

sol uti on of WRAMRI# compound (6 nmy; 0.045 mmol) in DVF (0.EETYS0UER0 added
potassiumt-butoxide (5 ng; 30 0.05 mml). The reaction was stirred for 2
mn at RT, after which the carbanoyl chloride (20 ng; 0.045 mml) 203 WO
01/ 21602 PCT/ USOQ 25710 Ph-(< jExapplgs G0 o vk added and the reaction
was stirred at RT for a further 15 mn. Volatiles were then renoved in
vacuo and the residue was chromatographed (Si OQ2; hexane:EtOAc 7:3) 5 to

furnish Part H conpound (11 ngt™480% as |2 00 1. Ph~O CH3 j CO2H
NNJ~*O O 10 A sol ution of Part onpou ndyLi OH. H20 in MOH H20 (10 nL
of a 9:1 mxture) was stirred at o®ertii ghR” The sol ution was then

acidified to pH"'3 with aqueouSHHCL and extracted with Et QAc. The
conbi ned 1% organi c extracts were concentrated in vacuo and purified by
preparative HRLC 1o give . title conpound (10 .1 no: 95% as an off-white

| yophilate. M+ l_l)?.lxanzine%Jd 3 Rxapmplr A 47Ail’ [M+HT

o
470 | ;\n’ ‘© 501.3
)

471 3\/@()\@ 563.3
472 wo\/g 515.3

(o]
Example 473
10
0--CHs N
atederag
(o) o i o]
A.
OAc
|
15

A mixture of 3-iodophenol (2.0 g; 9.1 mmol), acetic
anhydride (4.6 g; 45.5 mmol) and pyridine (3.6 g; 45.5
mmol) was stirred in CH,C1, (20 mL) for 3 h. The :

20 resulting mixture was washed with saturated agueous NH,Cl
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20V YQ(CHg 0 O Ph NIl Ol , INWNCOYH A Ol - L i OQCO2Et 25 204 WO
01/ 21602 PCT/USOCQO 25710 A m xture of 3-benzyl oxybenzal dehyde (2.00 g; 1.0
mol ), ethyl bronpacetate (1.67 g; i.0 mmol) and Cs2CB (3.25 g; 1.0 mmol)
in DVF (28002160as stirred at RT for 8 h. The reacti onPaTHSW257as
partitioned between H20 (300 5 nL) and Et CAc (100 nL). The aqueous phase
was extractdd xwiPf mhloadxied (MISOpL )andlipencenbratddoigavacueia acts were
washed W t hghbnparel A esbrpdimdOR .80dg¢ 0geeNtdAtL 4 d 0. The residue
was chr omat ggr aphed (Si O2; 85:15 hex:gEt OA?; to o(é(tée;irlr?%grg? A conpound
(3.48 g; >100% as a 10 colorless oil. B. aOH 15 To a solution of Part A
conmpound (3.4 g; B1.9 mol) in dry THE (50 nL) under Ar was added Li Al H4
(36 L of a 0.5 Msolution in THF,g4t7.8 mmol ) dropwi se. The reaction was
stirred at RT. for 1 h. The reacti gl was quenched by 20 slow addition of
saturated aqueous NH4C1 (1 nl). Vdlajliles were renoved in vacuo and the
resi due was partitioned between A 100 m.) and 1 M aqueous HCL.

5 SiMey

A mixture of Part A compound (1.0'0 g; 4.0 mmol),
trimethylsilylacetylene (780 mg; 8 mmol), Cul (15 mg;

10 0.08 mmol) and (Ph,P),Pd,Cl, (28 mg; 0.04 mmol) in
diethylamine (10 mL) was stirred at RT for 3 h.
Volatiles were remdved in vacuo and the residue was
chromatographed (S8i0,; hexane:EtOAc 4:1) to give crude
Part B compound, which was used in the next step without

15 further purification.

C.
OAc

<N

SiMes

20
To a solution of crude Part B compound in CH,Cl, (2

mL) were added pyridine (3 mL; 37 mmol)) and acetic
anhydride (4 mL; 42 mmol). The reaction was stirred at
RT for 2 h, then was partitioned between saturated

25 aqueous NH,Cl (30 mL) and CH,Cl,. The organic phase was
washed with additional saturated aqueous NH,Cl (30 mL) and
H,0 (100 mL), dried (Na,80,) and concentrated in vacuo to
give Part C compound, which was used in the next step
without further purification.

30

- 201 -



The organi c phase was dried (Na2SO4) and concentrated in vacuo to give
Part B conpound (2.4 g; 98% as a white 25 solid. C p I 30 To a solution
of Part B conpound (2.4 g; 9.8 mmol) and Ph3P (3.1 g; 14.7 1) _in CH2C12
was added &Pﬂl’flzf%o g; 14.7 mml). The reaction was sti r]?(@gg%f’)zﬁ'fo
overnight, then concentrated in vacuo. The residue was 205 WD 01/21602
PCT/ USOQ 25710 chr dtrat ographed (Si Q2; 95:5 hex:EtOAc) to give Part C
conmpound (2.8 g; 93% as a white solid. & p | ~ 51 o er Amxture of Part
C compound (310 ng; 1.0 mmol ) and pot jumtert-butoxide (113 ng; 2.0
mml) in toluene (20 10 nL) was heate 105C for 20 m n. Additional

K& Bu (56 ng; 1.0 nmol) was added and tHhe ction heated at 105C for
another 10 min. The m xture was cooled to RT and partitioned between H20
(100 nL) and EtQAc (100 mL). The organic phase was washed with H20 (2 x
100 nL), dsied 15 (Nagde®PdtisAdofOREEHE I ' I @n .was
repeated with qd)d&tionﬂ Par_ﬁ%‘_?f@?npotin%é?'godo%ﬁg@%%gggzﬁam%ﬁ?ﬁan@..Iz.q B
(182 ny; 16 nffél )24 FHR. totbi Q) wakcprdrTpfoaticRE fe¥el.7 b,

chr omat ogr aphefitési eBicheabhedtdxting wmtieaitnlDhadnpeen dedmdtned. 9894 as a

colorless oil. 20.E. o li..
reacglon soiutlon was washed with H,0, Celite® was added,

and volatiles were removed in vacuo. The solids were
10 chromatographed (SiO,; hexane:EtOAc 9:1) to give Part D
compound {400 mg; 63% over 3 steps).

E.
OAc

15

A mixture of Part D compound (400 mg; 2.5 mmol) and
Pd/CaCo,/Pb catalyst (40 mg; Aldrich) in MeOH (20 mL) was
stirred under an atmosphere of H, for 30 min. The mixture

20 was filtered through Celite® and the filtrate was
concentrated in vacuo. The residue was chromatographed
(8i0,; hexane:EtOAc 95:5) to give Part E compound (310 mg;
77%) as a colorless oil.

25 F.
OAc

To a 0°C solution of Part E compound (310 mg; 1.9
30 mmol) in DCE (10 mL) were successively added dropwise

neat diethylzinc (491 uL; 4.8 mmol; Aldrich) and ICH,Cl

(700 pL; 9.6 mmol). The reaction mixture was allowed to
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25 To a 0C solution of Part D conpound (1.4 g; 62 nmol) in DCE (100 m_)
was added neat diethylzinc (1.6 nL; 16 mmol) dropw se, followed by |ICHC1
(5.46 g; 31 mol). The reaction mxture was allowed to warmto RT and
stirred aWORBW2s02rni ght, then washed with | M aqueous HCRCTAS00R5E00r gani c
phase was dried (Na2SO4) and concentrated in vacuo. The crude residue was
chromat ogr aplagm tai BT &8l then [ebdawed ab BT vEOPS th Eaﬁmmowhdehﬁﬁ nmg; 309

in addition 0 SR8 JY; 18%
206 WO Ow/a %1 ﬁgegﬁﬁﬁl%ﬁﬁﬁg g%h%hé%();;&%o@ gB%q |on of Part

E conpound (§%o™ : Prgnicohbase s Hrshed s Padded N (500 mmy:
22 mol ). Eheudat&dbhqeecs WH,0h aad KO r(sedeteacﬂﬂCafmI 4 h, then was

al | oned §0 Wahgbﬁ{?rgqe Vﬁ{ W&ﬁ% L@fl gs@g\cﬁ%@%ﬁ%ﬂa%og?ibﬂﬁﬁ Was

partitioned between ueous € organic
phase was dFt@¢ (]’Né‘ESGZiFt AE okt et rfd-tréﬂ-ﬁhnpﬁaéug cqmpownd d623Gr oduct was
chromat ogr amgede %) Oag £ .coloxrlase biDAc).to give Part F conpound (240 ny;
75% as a yellowoil. 15 G Y OCH3 OO0 20 To a solution of Part F
conpound (150 ng; 1.0 mmol) in DMF (10 nL) were successively added KO Bu
(112 ng; 1.0 mof)y and a solution of the follow ng carbanmoyl chloride

' OH

: &

A mixture of Part F compound (100 mg; 0.57 mmol)
and K,CO, (157 mg; 1.1 mmol) in MeOH (5 mL) was stirred at
15 RT overnight (no reaction). Aqueous LiOH (1.1 mL of a
1 M solution; 1.1 mmol) was added and the solution was
stirred at RT overnight. Volatiles were removed in vacuo
and the residue was partitioned between aqueous 1 M HCl
"and EtOAc. The organic phase was concentrated in vacuo
20 and the residue was chromatographed (SiO,; hexane:EtOAc
4:1) to furnish Part G compound (70 mg; 92%) as a yellow
oil.

Ph—(\ Chs o’©/;N CO,CH;

25

To a solution of Part G compound (6 mg; 0.045 mmol)
in DMF (0.2 mL) was added potassium t-butoxide (5 mg;
30 0.05 mmol). The reaction was stirred for 2 min at RT,
after which the carbamoyl chloride (20 mg; 0.045 mmol)
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(44 mg; 1.0 mmol) in DM (0.5 nm). 0\ 25 (prepared as described in
Exanples 5 and 139). The reaction was stirred at RT for 15 mn, after

whi ch analytical HPLC indicated that all starting material had been
consuned. THROH#PXre was partitioned between H20 and Et G&Z/YSIBBTMY. each) .
The 30 organi c phase_was washed with H20 (2 x 100 nlL), dried (Na2SO) and
concentrated i p BHs

PCT/ US00/ 25718

BT dU,0Ayict was - 207 WD 01/21602
E&eﬁc'( 5102; 9:1 hexane:Et OQAc) to give inpure
Part G conpound as a yelflow dil”"H 7 Y OCH3 005 Ph~NO I NCOzZH A

sol ution of P¥RE addefpenddtisseantion asmsitirreddati KM £#@04116 ny; 2.8
mol ) in 10: 1fieeHe#295 (ddn M )voldt Mass Sidde’ eRedl rElob&d i?n'\ra%{gé afid es L
agueous

were renoved Eﬁevgcuodand t he ,resi due wa cidi,fieq to pH2 w

M HCL, then extrattEaHf YRE:RONas gAY (S$Re &iEF OBy dite
extracts wereter foenish2BOf) Hebopoonckrillamgd #6%Yaasion yelkElsw ustel product
was purified by 15 preparative HPLC (YMC S5 ODS 50 x 250 nm colum; fl ow
rate = 25 nL/mn; cqQntinuous 20 mn gradient from70:30 B:Ato 100% B,
where A = 90: 10: 0. 1°F20: MeOH TFA and B = 90:10: 0.1 MeOH H20: TFA) to give

(120 ng; 30% over 2 steps) as a 6QLOH] essQ "/‘(J;\Aﬁ Hi+ = 543.2 20 Exanpl e
479 Ph-{\ j~CHS ~ j N*CO2H Ph_<‘u Y 2
0 0“0

<%

A solution of Part H compound and LiOH.H,0 in
MeOH/H,0 (10 mL of a 9:1 mixture) was stirred at RT
overnight. The solution was then acidified to pH ~3 with
aqueous HCl and extracted with EtOAc. The combined
15 organic extracts were concentrated in vacuo and purified
by preparative HPLC to give title compound (10.1 mg; 95%)
as an off-white lyophilate. [M + H]* = 527.3 '

10

Example 474
20
Y
[o) CH3 0. 0
Ph_«N]r\/\oO\j‘/vcozH
A.
0
©\0A603Et
25
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00 ~o 25 T Title conpound was synt hesi zed from Exanple 474 Part F
conpound (150 ng; 1.0 mmol) and the carbanoyl chloride (440 ng; 1.0 mmol)
208 CVO 01/21602 PCT/USCO 25710 Ph Nj CO2CH3 O O Cl (prepared as

descri bedVPAVB6hpl es 6 and 139) followed by Li OH H20 RGHUSIRSETY in the
sane manner as in Exanple 474. 5 The title conpound was isolated and
purified as a col @rmesfsuGEIO(SZl{bmylmbemalﬁehYé@s}z dMgy; Hl.'o 543.3 -

209 WO 01/ akb2% , PEEhiPEF crmalde t 2! I(Qwsag the, (prm Uresy i bed above,
t he Exanpl e3|34é% to 4 gf CO ou,nd wer.e prepared ﬂesq%?%é’to 484 Ph
~=N | N oozt -é0 SAots° PR arfpPe W?@ﬁtl[ At Rfoforg81 ') (/
CHg 477 ~ |/ h535The Gekigetidn M&tﬂlﬂ asS5paroitidfided Hetgveen H,0 (300
5 mL) and EtOAc (100 mL). The aqueous phase was extracted

with EtOAc (2 x 100 mL). The combined organic extracts

were washed with brine, dried (Na,SO,) and concentrated in

vacuo. The residue was chromatographed (Si0,; 85:15

hex:EtOAc) to obtain Part A compound (3.48 g; >100%) as a

10 colorless oil.

G2

To a solution of Part A compound (3.4 g; 11.9 mmol)
in dry THF (50 mL) under Ar was added LiAlH, (36 mL of a
0.5 M solution in THF; -17.8 mmol) dropwise. The reaction
was stirred at RT for 1 h. The reaction was quenched by
20 slow addition of saturated aqueous NH,Cl (1 mlL).
Volatiles were removed in vacuo and the residue was
partitioned between EtOAc (100 mL) and 1 M agqueous HCI.
The organic phase was dried (Na,SO,) and concentrated in
vacuo to give Part B compound (2.4 g; 98%) as a white
25 solid. '

15

é/par

To a solution of Part B compound (2.4 g; 2.8 mmol)
and Ph,P (3.1 g; 14.7 mmol) in CH,Cl, was added CBr, (4.80
g; 14.7 mmol). The reaction was stirred at RT overnight,

30

then concentrated in vacuo. The residue was
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Br 479 535.3 ,1:?7-0OCH3 480 IN (::/ 551.3 OCH3 C 481 1-1( 595.3; 597.3

[ OCH3 Br 482 L / 529.3 CHg 483 527.3 484 543.4 - 210 WO 01/21602

PCTI USCD/ 25710 Exanpl es 485 to 494 Rsn PhrN Oy0 O O o | NKOH 5 CH3
Exanpl e NOWVRIN?1®AH) + 485 | 519.1 CHs 535.1 486 IN,(’.}%%M&?HO487

215 : ~ CH3 Br 488 _.535,3 | OCH3
579.1;:581.0 chromatograpged %SlQﬁ 95:5 hex:EtOAc) to give Part C

compound (2.8 g; 93%) as a white solid.

f"i@

0"

D.

A mixture of Part C compound (310 mg; 1.0 mmol) and
potassium tert-butoxide (113 mg; 2.0 mmol) in toluene (20
10 wL) was heated at 105°C for 20 min. Additional KOtBu
(56 mg; 1.0 mmol) was added and the reaction heated at
105°C for another 10 min. The mixture was cooled to RT
and partitioned between H,0 (100 mL) and EtOAc (100 mL).
The organic phase was washed with H,0 (2 x 100 mL), dried
15 (Na,80,) and concentrated in vacuo. The reaction was
repeated with additional Part C compound (500 mg; 1.63
mmol) and KOtBu (182 mg; 16 mmol). The combined crude
reaction products were chromatographed (SiO,; hexane) to
give Part D compound (590 mg; 89%) as a colorless oil.’

20
E.
Qe
CLOA
25 To a 0°C solution of Part D compound (1.4 g; 62

mmol) in DCE (100 mL) was added neat diethylzinc (1.6 mL;
16 mmol) dropwise, followed by ICH,Cl (5.46 g; 31 mmol).
The reaction mixture was allowed to warm to RT and
stirred at RT overnight, then washed with 1M aqueous HCl.

30 The organic phase was dried (Na,SO,) and concentrated in
vacuo. The crude residue was chromatographed twice (SiO,;
hexane) to give Part E compound (510 mg; 30%) in addition
to recovered starting material Part D compound (250 mg;
18%) .
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489 551.3 1OCH3 «ci 490 595.2; 597.2 f OCH3 Br 529.3 491 "(ZCH3 492
527.3 493 527.3 211 WD 01/21602 PCT/ US00/ 25710 Exanple NO R3h [ MtH] +
494 N 543.3 o0 ExamelP 492 (?A CH OyO Ph-<\ 0 NCOH 5 Exanple 492 was
synt hesi 2@ 0421668% di ng to the procedures described her ePAHEPYWETI0 H NVR
(CDC13; 400 MHz): 8 0.68 (t, J = 4.4 Hz; 2H), 0.94 10 (t, J = 4.4 Hz; 2H),
1.87 (m 1H), 2.42 (s, 3H), 3.06 (s, 2H), 4.02 (t, J =5.2 Hz, 2H), 4.22
(t, J =5.2 Hz, 2i)§), 4.60 (2 peaks, 2H), 6.84-6.89 (m. 4H), 7.15-7.26 (m
4H), 7.40-7.47 (m 3H), 7.98-8.00 (g4 2H). 15 The required (comercially
unavai | abl e) phenols and chloroforpates for the synthesis of the above
carbamat e- acid anal ogs were preparajiag/ﬂplloms: 3-F1_unYn- 4- nPt hyl- phenyl
hl orof orma 20 (o)

5
To a -78°C solution of Part E compound (510 mg; 2.2

mmol) in liquid NH, (30 mL) was added Na (500 mg; 22
mmol). The dark blue solution was stirred at -78°C for
4 h, then was allowed to warm to RT overnight. The

10 remaining solid residue was partitioned between 1 M-
aqueous HCl1 and EtOAc (50 mL each). The organic phase
was dried (Na,SO,) and concentrated in wvacuo. The crude
product was chromatographed (SiO,; 9:1 hexane:EtOAc). to
give Part F compound (240 mg; 75%) as a yellow oil. -

15
G.
)
0._CHs : OYO
O (‘NL\OO\,NVcoch,

20 To a solution of Part F compound (150 mg; 1.0 mmol)
in DMF (10 mL) were successively added KOtBu (112 mg; 1.0
mmol) and a solution of the following carbamoyl chloride
(44 mg; 1.0 mmol) in DMF (0.5 mL).

0._CHs 0._Cl
@*‘ I/\ Q,T COCHs .
25 N 0 ~ (prepared as described in

.Examples 5 and 139). The reaction was stirred at RT for
15 min, after which analYtical HPLC indicated.that all
starting material had been consumed. The mixture was
partitioned between H,0 and EtOAc (100 mL each). The
30 organic phase was washed with H;D (2 x 100 mL), dried
(Na,SO,) and concentrated in vacuo. The crude product was
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0 OACl /I 4 F CH3 212 WD 01/21602 PCT/US00/ 25710 A OCH3 CH3 A

m xture of 5-nmethoxy-2-nethyl aniline (5.0 g; 36 5 nmol), HO (7.6 nL of a
12 Msolution; 91 mol) and HRO (11 nL) was heated at 60C for 15 min until
conplete dV¥O&YRYPZ on had occurred. The reaction was cool EFVFWE g an
aqueous solution of NaNO2 (2.5 g, 36 mmol) was added dropw se (internal

t enper at ure Schepmatpgraphedi 6310 Awd hexanetEtRAMC fogidye dmpuxed a 0C

sol ution of HBR#t GScompbusd @ 4B3%eQlow 03n;. 40 Mol ) was added cautiously.
The reaction was stirred at OC for 20 mn, and the resultant brown solid

was filtered, washed with ice water (3 x 10 nL) and H20 (2 x 10 nL) . The
solid was dried 15 #ader high vacuum for 20 h, then heated (heat gun) until
evolution of BF3 (white funmes) had ceased. The res\Wting brown oil was
partitioned between Et OAc and H2O. The organic phgase was dried (Na2SO4),
concentrated in vacuo and distilled by Kugelr to give
3-fluoro-4-nethyl. 20 anisole (1.6 g; 31% as lorless oil.  B. OHF

CH3 25 To a -70C sol ution of 3-flgorouﬁ-ﬁlid; i sol e

A solution of Part G compound (556 mg; 1.0 mmol)

and LiOH.H,0 (116 mg; 2.8 mmol) in 10:1 MeOH:H,0 (10 mL)

10 was stirred at RT for 2 h. Volatiles were removed in
vacuo and the residue was acidified to pH 2 with aqueous
1 M HC1l, then extracted with EtOAc (3 x 40 mL). The
combined organic extracts were dried (Na,SO,) and
concentrated in vacuo. The crude product was purified by

15 preparative HPLC (YMC S5 ODS 50 x 250 mm column; flow
rate = 25 mL/min; continuous 20 min gradient from 70:30
B:A to 100% B, where A = 90:10:0.1 H,0:MeOH:TFA and B =
90:10:0.1 MeOH:H,0:TFA) to give (120 mg; 30% over 2 steps)
as a colorless oil. [M + H]* = 543.2

20
Example 475
0. CHs N COzH
Ph—QNL\o ’O/o\ J\o 2
o
A
25

Title compound was synthesized from Example 474
Part F compound (150 mg; 1.0 mmol) and the carbamoyl
chloride (440 mg; 1.0 mmol)
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(1.62 g; 11.6 mmol) in CHC12 (10 nL) was added dropw se BBr3 (10 ni; 12
nmml ). The reaction m xture was stirred at -70C for 10 mn, then all owed
to warmto OC and stirred at OC for 2 h. The reaction. was allowed to warm
30 to RT w@drzeentrated in vacuo and the resi due was PEHEUSINZEHAed bet ween
H20 and Et CAc. The organi c phase was washed with H20, dried (Na2SO) and
concentrated iro 0 QA ) (#—ﬁdruoro-& nmet hyl phenol (1.1 g; 75% as an
oil. 213 21 Oy%(e; 10 C 0 O~CA -FCH3 5 A solution of
3-fl uor o- 4- net ﬁ!l/l h&ol” (9 1¢y; 8.7 nmmol), phosgene (5.9 nL of a 1.93 M
solution in toluene; 8.7 mvol), DVF (10 L) and N, N-di nethyl aniline (1.27

g; 8.7 moly)..] orob 1 | S ed .t.uhe stifred at RT
for 2h, ther@?gkagg%hf%ér) ‘gé%&}%?g (rlgg%:%(?l'gﬁl% %négolalbgd f\flggiﬂ‘fe st¥rred for
RT-for 1 h, LiRHAHhydzedyeis: ik cthe same: mennereageindBxample 4 | | ed by
Kugel roh§ t ohéUtDtBd compi@icd whs"ebbYhtodeamd puilfledf agat e (800 nmg; 49%

as a clear gjl, -chlorp A-m. o .byl- h~ n=yl hlor r A_O xa d

CH3 3-chl orgbél‘?ﬁ%?%%o%e%e &?I'o?g?o?ﬂ%fez (%%??Eng; E@&fﬂg&) overall for 2
steps) was 843tBesized from 3-chloro-4- nethyl anisole (1.0 g) using the
sanme route (BBr3-nediated _
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met hyl ether cleavage followed by treatment with phosgene) as above. 25
3-brono-4- net hyl - phenyl _hioroforma_ 0 O-~Cl Br CH3 214 WO 01/21602
PCTI USOQO' 25710 To a OC mi xture of 3-brono-4-nmethyl aniline (5 g; 27 muol)
and H2so4 (WORVEIO%t a 16 M solution) in H2O (7.5 nl) wasp‘ﬁlg'é%’@zﬁ’rl‘(’)pvm se a
sol uti on of aqueous N2 . (1.93 5 g; 28 nmmol in 7.5 nL H20). The reaction
was stirred at 0C fc§'r°i§'6’w 9 thRcRrRERdwkes cdeagriled phove, hthehen was
cooled to RT &xamplesadVedtoi 494 EHdsoundy weklae pgephiraa@d organic extracts
were washed with H20, dried (Na2SO4) and concentrated in vacuo to give

3- brono- 4-nmet hyl phenol. 10 (1.72 g; 34% as an oil. This phenol was
converted to 3- brono-4- et hyl O*)W (1..9 g; 82% using

t he sane procedure (phosgene/ 'ﬁ_mhyl aNhsa?; as for
3-fluoro-4-nethyl phenyl chl orofgriat e. 15 2% Met hoxyphenyl
chloroformate (1.5 g) and 3- net Noxyph@nyl” c®l Roformate (1.5 g) were both
synthesi zefl _ipn the same way as % 3-f | uor o- 4-R¥ hy| phenyl chl orof ormate

(phosgene/ di get hyl ani | i ne/ heat) t{rom 2- mat”hoxypheno (2 g) and
3- met hoxyphefol ( 2E¥3mple Naaspect{vely. | R* hl "0 o-4f -net h[M+RY phenol
OH 4C 25 RIo a 0C solution of 3-chloro-4-nethbxy aniline
476 ¢ 519.1
: CHy
F
477 : 535.1
CH;
cl
478 $ 579.1; 581.0
CH;3
Br
479 $ 535.3
OCH,
F
480 : 5513
OCH3
cl
481 $ 595.3; 597.3
OCH;3
Br
3
482 IE 529.3
CH3
483 3\©\7 5273
484 §\©\ A _ 543.4
(o
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(1.0 g; 6.4 mol) in 1:1 H20:cone . H2SO4 (100 nlL) was added very slowy a
solution of NaNO2 (0.5 g; 7.6 mmol) in 30 H20 (10 nL). Thick yellow funes
were emtted, and the black solution was then heated to reflux for 30 mn.
The mi xtWOO121482 extracted with EtOAc (4 x 50 nl) and t RET/USYR57i8ed
extracts were concentrated in vacuo. The residue was chromat ographed
(SI2; 4:1 hex:EtOAc) to 35 obtain 3-chl oro-4-nethoxy phenol (300 ng; 30%
as a yellowoil. 215 WD 01/21602 PCT/USQ0/ 25710 3 -Plunro-4 -nPthox= -
hPn | OH 4C1 OCH3 5 A sol utExamplfes3¥85 wtor 4941- net hoxyacet ophenone (10
g: 59 mol) and m chl or oper benzoi ¢ aci d (50% purity; 30 g; 89 mml) in
CH2C12 (300 nmL) was stirred at RT overnight g¥he sol ution was washed with
saturated 10 aqueous Na2CQ31 gyhen filtere %rough a pad of SiG2 (CH2Cl12
as eluent) and finally chromatiegr aphe d%?‘ ex: Et OAc 4:1) to give the
crude product (3'-fluoro-4'-n@ F 63 g). A solution of
this crude material and Li OH. cHZO(g g; 120 nmo |n MeCH : H20 (100 nmL of
a 9:1 15 m xture) was stirred at’RT over ni ght . VoI atiles were renoved in

vacua, andpthe—testate—mers—petrt- -e-es-s—aq-u-eeu-s—i—l#l—l-{gk and
Et OAc (aqupous |@umiplPNO3) - The aqueougmphase was extracg\ggﬂgith Et Opc

(2x). The }conbined organl c extracts were dried (INa2SOH4) 0
concentr at fo—TTTVvacOo O U Ve oo TUor o= A= et hoxy—grernot—t8tu—72%1 as an

oil. 485 519.1
CHsy
F

$ 535.1
486 CHy _
Cl .

487 $ 579.1;,:581.0

CHj .

Br
488 : 535.3
OCH3
I .
489 § 5513
OCH; '
Cl
490 $ 595.2; 597.2
OCH;
Br
$
491 529.3
CH3
$
492 5273

493 3\©\V 5273
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3- br ono- 4- met hoxy phenol (4.39 g; 47%for 2 steps) was synthesized using
the exact anal ogous sequence starting from 3-bronp-4-net hoxy benzal dehyde.
25 3-propyl_phenol OH6,,~ CH3 30 A OCH3 ~i 216 WD 01/21602

PCT/ USOQY 29‘/@@1’25&%1 xture of 3-iodoanisole (2 g; 8.5 mol ECHYFOMRTY, -
silylacetylepey(1 67 g 17 onol) __Cul (32 pp:  0.17 nmool)_and gPh3P22PdC12
(59 ng; 0.08% mmol in hyla ine (10 was stifred at RT faor b
Vol atil es welje ren% \‘ﬁu acuo and the Tg)m due was partlt%ﬂéﬁ betvvee1
Et OAc and br ilkae- ¥ Y- vashed with brine (?X 10 i) an
5i 2. Moks(iles werefrenoved

then filtereq throug gvacuoto
give the crude product™ (3-trinethyl silyl | n)& ani sple) 10 éé‘é I'i ght
yellow oil. A solution of thls cfude prouct° and tefrabutyl ammoni um
fluoride (6. 6—g—26~—rre O—H = bt for. 15 nin

Vol atil es were rermved in vacuo and the resi due was chr omat ogr aphed
(SI2; 9:1 hex:EtOQAc) to furnish Parﬁxﬁéﬂ%%]d (1.0 g; 15 89% as a
yellowoil. B. OCH3 CH3 20 To a 0OC so ron of Part A conpound (1.0 g; 7.6

mmol ) in anhydrous THE (5 nL) was added dropw se n-BuLi

P I/x /©:N COH

Example 492 was synthesized according to the
procedures described hereinbefore.

'H NMR (CDCl,; 400 MHz): & 0.68 (t, J = 4.4 Hz; 2H), 0.94

10 (t, J = 4.4 Hz; 2H), 1.87 (m, 1H), 2.42 (s, 3H), 3.06 (s,
2H), 4.02 (t, J = 5.2 Hz, 2H), 4.22 (t, J = 5.2 Hz, 2H),
4.60 (2 peaks, 2H), 6.84-6.89 (m, 4H), 7.15-7.26 (m, 4H),
7.40-7.47 (m, 3H), 7.98-8.00 (m, 2H).

15 The required (commercially unavailable) phenols and

chloroformates for the synthesis of the above carbamate-
acid analogs were prepared as follows:

20

=0

Cl

CHs
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(4.5 nL of a 2.0 Msolution in hexane; 9.1 mml). The resulting yellow
solution was stirred at OC for 30 mn. Methyl iodide (1.6 g; 11.4 nmol)
was then added and the 25 reaction was allowed to warmto RT and stirred at
RT for J3WOWRI/AL602/0]l atiles were renoved in vacuo and t hePEEISHEETIOGS
partitioned between aqueous 1N HCl and Et CAc. The aqueous phase was
extracted with Et®Ac (3 x 20 nL), and the conbined organic extracts were

dried (MgS™) and 30 concentrated in o to give Part.- B conpound (1.0 g;
929% as a yellowoil. C. OCH3 bl ~~ 7 ‘WD 01/21602 PCT/USOQ 25710 A
solution of Part B conpound (1.0 g) i OH (5 m) was stirred over 10%
Pd/ C (10 ng) under an atnobsphere of verni ght. The catal yst was

renmoved. by filtration 5 through a pa 8f Celite(r) and the filtrate was
concentrated in vacuo to give Part C conmpound (1.0 g; 100% as a yellow

%i"rl)i ) DI nOC-ljl—Qég o B ifirute S adg% BBr Qﬂeeﬁ{f%ﬁlﬁr@n@g%féfl g 0
CH2C12) . Th@mf’ié ?‘Sﬁtg\%\@ & &6 %aéﬂ’r%m% %:%T'“H}?Xl)wé& dsHiQred at RT
for 3 h, aft2l mh)ckasthewtd att 6006| fopard intinonat ibetwephetagueous 1 M HCL

and CH2C12 | dpéed
(VSOt) and SeReLnt FOf Jpd BEREES, ?*?%Sr%é%%%%%@’h%ﬁe (580°K5: 100, %
as a yell owABf| an agueous solution of I%llaNO2 E mmol) was

added dropwise (internal temperature S 7°C) . The reaction
10 was stirred at 0°C for 30 min and a 0°C solution of HBF,
(5.3 mL of a 48% solution; 40 mmol) was added cautiously.
' The reaction was stirred at 0°C for 20 min, and the
resultant brown solid was filtered, washed with ice water
(3 x 10 mL) and H,0 (2 x 10 mL). The solid was dried
15 under high vacuum for 20 h, then heated (heat gun) until
evolution of BF, (white fumes) had ceased. The resulting-'
brown oil was part:itioned between EtOAc and H,O.' The
organic phase was dried (Na,SO,), concentrated in vacuo
, and distilled i)y Kugelrohr to give 3-fluoro-4-methyl
20 anisole (1.6 g; 31%) as a colorless oil.

B.
OH
F
CHj
25 To a -70°C solution of 3-fluoro-4-methyl anisole

(1.62 g; 11.6 mmol) in CH,Cl, (10 mL) was added dropwise
BBr, (10 mL; 12 mmol). The reaction mixture was stirred
at -70°C for 10 min, then allowed to warm to 0°C and .
stirred at 0°C for 2 h. The reaction was allowed to warm
30 to RT and concentrated in vacuo and the residue was

partitioned between H,0 and EtOAc. The organic phase was
washed with H,0, dried (Na,SO,) and concentrated in vacuo
to give 3-fluoro-4-methyl phenol (1.1 g; 75%) as an oil.
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20 F. xanpl

499 CH3 Ph~ / HMOZH N O 25 AL HNCO2H HN O A m xture

of -benzoic acid (1.22 g; 10 nmol), 30 nethanesul fonyl chloride (1.15 g; 10

nmol ), K2C03
g, 1 - -. 20
80C for 2 h.

t hen added an

to RT. Solids were fQ.d tered off and the 5 filtrate was concentrated in

§§?52 g; 40 mmol) and benzyltri et hyl anmoni um chl oride (0.23

¥9% 21602 PCT/ USOQ 25710 nmol) in tol uene KUY 1q

at

Et hyl hydrazine acetate hydrochloride (1.55 g; 10 mml) was
d the reaction was stirred for a further 30 mn, then cool ed

vacuo. The residue was chromatographed (8 02; stepwi se gradient from3:1
e:EtOAc) to give Part A co d (350 ng; 16's) as a white

to 1:1 hexan
solid. 10 B.

CH N-CO2CHZCH3 Ph N 40 X~

C,4HN To a OC solution of Part A

conmpound (49 ng; 0.22 15 mmol) and t hg dehyde (50 ng; 010 mml) Oy CHs

CHO Ph-<-,N
The reaction

in DC~~~E\\\ (3 nL) was add
was allowed to warmto RT a&Hi stirred at RT 20 for 2 h

at 60C for 18 h. The m xture was cool ed

5

10

15

20

25

A solution of 3-fluoro-4-methyl phenol (1.1 g; 8.7
mmol), phosgene (5.9 mL of a 1.93 M solution in toluene;
8.7 mmol), DMF (10 pL) and N,N-dimethylaniline (1.27 g;
8.7 mmol) in chlorobenzene (10 mL) in a sealed tube was
stirred at RT for 2h, then at 80°C for 2 h. The reaction
was cooled to RT, stirred for RT for 1 h, then was
concentrated in vacuo. The residue was distilled by
Kugelrohr to furnish 3-fluoro-4-methyl phenyl
chloroformate (800 mg; 49%) as a clear oil.

cl
CH,

3-chloro-4-methyl phenyl chloroformate (600 mg; 45%

overall for 2 steps) was synthesized from 3-chloro-4-
methyl anisole (1.0 g) using the same route (BBr,-mediated
methyl ether cleavage followed by treatment with
phosgene) as above.

=0

Cl

Br
CH3
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to RT and concentrated in vacuo. The residue was purified by preparative
HPLC (YMC S5 ODS 30 x 250 mm colum; flowrate = 25 nL/mn; 20 mn
continuous gradient from 70:30 B:A to 100% B, where solvent A = 90:10:0.1
25 H20: MS¥PIOTRkozand sol vent B = 90: 10: 0. 1 McOH: H30: TFA) PEHUSHY2380Part B
compound. C. N"CO2H Ph-0 ~~ | D.,4 HN 30 219 WD 01/21602 PCT/ USCQO 25710
A solution of crude Part B conpound in THE (1 nL) and aqueous LiCH (0.3 nL
of a 1 M solutionrd0a3oMMldxtif® oft 'ZSLB?GmﬁH Bﬂ_etfl@fl %uﬂhtngeqsagl dified to

pH "3 with queo ﬁe aqueqQus ase extracted Wi th 5 Et OAc
(2x); the c&ﬁbf“ﬂ@g?o?ﬁglrﬁ?goex Tt B 8 Eoﬂc%ﬂ%‘ﬂ%&%"ﬂ’ i HRRubd7-Fhe
resi due was rrqﬁdrwasedd@gd rapeirss ia @oHREL oY M Soidom 8 MaNo2501 ngs col um;
flowrate 3,2 ls 0 A to 100%
B, where sol e%tanmngJOn n{ll'cnggy %ﬁ%ra%q&%%owéél g‘é ? %9 Q‘QO 10: 0.1
MeOH: H20: TFR) tfP’@l%“'tllnt'l &hGBnﬂBﬁnBea‘(%%”:g@%??e? droihern v"e‘;‘tseps) as a
white sol i dcoplled t8'RT ARD.cktdartedlwPtd9Bodd (2x)Q Chihe combihe&N O Ph~N
NCQZH A Qrgla_ﬁic extracts were washed with H,0, dr_ied (Na,S0,) and
concentrated in vacuo to give 3-bromo-4-methyl phenol.

10 (1.72 g; 34%) as an oil. This phenol was converted to 3-
bromo-4-methyl phenyl chloroformate (1.9 g; 82%) using
the same procedure (phosgene/ dimethylaniline/heat) as
for 3-fluoro-4-methyl phenyl chloroformate above.

15 2-Methoxyphenyl chloroformate (1.5 g) and 3-
methoxyphenyl chloroformate (1.5 g) were both synthesized
in the same way as for 3-f1uoi'o-4-methyl phenyl
chloroformate (phosgene/dimethylaniline/heat) from 2-
methoxyphenol (2 g) and 3-methoxyphenol (2 g)

20° respectively.

. Ci

To a 0°C solution of 3'-chloro-4-methoxy aniline
(1.0 g; 6.4 mmol) in 1:1 H,0:conc. H,S0, (100 mL) was
added very slowly a solution of NaNO, (0.5 g; 7.6 mmol) in
30 H,0 (10 mL). Thick yellow fumes were emitted, and the
black solution was then heated to reflux for 30 min. The
mixture was extracted with EtOAc (4 x 50 mL) and the
combined extracts were concentrated in vacuo. The
residue was chromatographed (8i0,; 4:1 hex:EtOAc) to
35 obtain 3-chloro-4-methoxy phenol (300 mg; 30%) as a
yellow oil.
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Ph-<\N Br 20 To a OC solution of the al dehyde (200 ng; 0.65 mml) O CH3
Ph--\N alCHO O 25 in MeCH (2 nL) was added portionw se NaBH4 (24 ng; 0.65
mol ), after which the reaction was allowed warmto RT and_stirred at RT
for 1 h. VOYQOMPWL ere renoved in vacuo and the resi due MUY i oned
bet ween H20 and Et QAc. The organi c phase was dried (Na2SO) and 30
concentrated in vacuo to give the internedi ate alcohol as- an oil. A

sol ution of the alcohol in mL of a 1M sol ution
in CH2A 2) was stirred at RT 220 WD 01/21602 PCT/ US00/ 25710 for 30 mn.
Vol atiles were renpved in vacuo and the gresidue was partitioned between
aqueous saturated NaHCO3 and Et OAc. Thelorgani ¢ phase was washed wi th H20,
dried (Na2SO4) and concentrated in vad to give Part A conpound 5 (150
ng; 62% as an oil. B. 0 CHg NCO Ph - CtgiH 10 A solution of Part A
compound (42 ng; 0.11 mml ), Exanple 50eHgart A conpound (25 ng; O0.11
mrol ) and K2CG3 (100 ng; 0.71 nmmol) in DMF (1 nL) was stirred at RT for 3
days. The reaction mxture was partitioned between Et OAc and H2O. The
organi ¢ phase was WAsHedukieR PR [ Fduannt4' -methosyesetaphenome vit@o. The

residual oil wassdi mmolyesnd n-chloroperbenzoic acid (50% purity; 30
g; 89 mmol) in CH2Cl2 (300 mL) was stirred at RT
overnight. The solution was washed with saturated

10 aqueous Na,CO,, then filtered through a pad of 8i0o, (CH,C1,
as eluent) and finally chromatographed (Si0,; hex:EtOAc

4:1) to give the crude product (3'-fluoro-4'-methoxy
phenyl acetate; 63 g). A solution of this crude material
and LiOH.H,0 (5 g; 120 mmol) in MeOH:H,0 (100 mL of a 9:1
15 mixture) was stirred at RT overnight. Volatiles were
removed in vacuco, and the residue was partitioned between
excess aqueous 1 M HCl and EtOAc (agueocus layer pH™3).
The aqueous phase was extracted with EtOAc (2x). The
combined organic extracts were dried (Na2S04) and
20 concentrated in vacuo to give 3-fluoro-4-methoxy phenol
(6.1 g; 72%) as an oil.
3-bromo-4-methoxy phenol (4.39 g; 47% for 2 steps)
was synthesized using the exact analogous sequence
starting from 3-bromo-4-methoxy benzaldehyde.

25
3-propyl phenol
OH
| @\/\cﬂa
30 A.
OCH3
&
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THE (1 nL) and aqueous LiOH (0.3 nL of a 1 Msolution) was added. The
reaction was stirred at RT for 3 h, then acidified to pH'"3 wth agueous
1 MHO . The aqueous. phase was extracted with Et OAc (ZX%{%g t he conbi ned
organi c NO&8K2¥BXts were concentrated in vacuo. The resPHYESWRSO0purified
by preparative HPC (YMC S5 CDS 30 x 250 mm colum; flow rate = 25 ni/mn;
20 nin conti nuous gMdFtune Ofrbmqtépagu®l.e @ 9008 B, mmbky e sol vent A =

b sy 5105 b0 g 0
| st e Ie Soll
486. 4 2210 3\5 B‘T?ggab‘ég %g&ff 169 n‘iﬂ°%55 N _p Oy0 Ph \ 0/

NCO2H CHB dd ephylgmimy- (1(1 onk) Wa® sCHiBred at XRTr#owfl h.hydr oxyacet ophenone

(650 ny; 54. %%1&9:&39")Jer&%\fe@ﬁQnWacﬁo78amﬁe 1td?1‘°e ghenyl
met hyl - 4- oxazo e eth CH? Ph- <

OSRCH3 in K@ ﬁﬁn %’ée%;'é B'aegﬁ?'ﬁﬁt %é%’i E3:5"37‘‘-'w??"ése15 rermved
in vacuo, amest Washeélmldxvlvasn.rmar(tzl 1x| anedL.peand atherEtfAtefdd0 nl) and 1.0 M

aqueous NaOgh(BQgfld - pdd%f Si0,. Volatiles were removed in vacuo to
' give the crude product (3-trimethylsilylethynyl anisole)
10 as a light yellow oil. A solution of this crude product
and tetrabutylammonium fluoride (6.6 g; 26 mmol) in THF
(10 mL) was stirred at RT for 15 min. Volatiles were
removed in vacuo and the residue was chromatographed
(8i0,; 9:1 hex:EtOAc) to furnish Part A compound (1.0 g;
15 89%) as a yellow oil. |

B.
OCH3

CH;
&

20 To a 0°C solution of Part A compound (1.0 g; 7.6
mmol) in anhydrous THF (5 mL) was added dropwise n-BuLi
(4.5 mL of a 2.0 M solution in hexane; 9.1 mmol). The
resulting yellow solution was stirred at 0°C for 30 min.
Methyl iodide (1.6 g; 11.4 mmol) was then added and the

25 reaction was allowed to warm to RT and stirred at RT for
30 min. Volatiles were removed in vacuo and the residue
was partitioned between aqueous 1N HCl and EtOAc. The
aqueous phase was extracted with EtOAc (3 x 20 mL), and
the combined organic extracts were dried (MgSO,) and

30 concentrated in vacuo to give Part B compound (1.0 g;
92%) as a yellow oil.

C.



organi ¢ phase was washed with brine (100 nm.), dried (MSO) and
concentrated in vacuo. The residue was chromatographed (Si O2; hexane: Et CAc

3:1) to give Part A 20 conpound (850 g; 67% as a yellow solid. B. O Ph~N
X701:: ~r NWOOHHSH 3 CH3 25 To a solution of Part A congSUAPHEE ny,

2.65 mol) in DCE (15 nlL) were successively added glycine nethyl ester
hydr ochl oride (333 ng, 2.65 mmol), Et3N (554 L, 4.0 mmol), NaBH(OAc)3 (786
nmy; 3.7 nmmol) and a@etwiodutidf of\(PAAY 2H GfbingduldI3@00251180n mebd (852 L;

2.65 mmol ). Theyr t] Xt i~ T 6 days, t.hen
partitioned bg‘ge\/egﬁg gegggﬁg ?&Fﬁ @349?45 éﬁ&c@é) F{Fﬁég{éq%%o%g%%r%s
washed with R50H2{ A¥RTRIgRENt IThe FatalystuwasTHempret gy Hbkt ot iti oned
bet ween Et®ActhrdughMaagadod ¢€llite®eandriganifiithate was washed with -

brine, dried rated.in vacuo to give recovered starting
nat eri al (Pa%tygi%t\éﬁ%g%% I.Qn'%%g_}op PR e gﬁgegugmﬁmmb‘iagje‘% adj ust ed
to 10 with exd88%)sasid xeldew ®iils aqueous 10 phase was extracted with

Et OAc (60 nmL). The organic extract was washed with brine (60 nL), dried

(MgS™) and concentyr at ed in vacuo to give the crude Part B conpound (400
ng; 39% as an oil, “Which was used in&l_pe next step wthout further

purification. 15 C. CH3 |
10 CH

To a -78°C solution of Part C compound (1.0 g; 6.6
mmol) in CH,Cl, (10 mL) was added BBr, (4.8 mL of a 1 M
solution in CH,Cl,). The reaction was allowed to warm to

15 RT and was stirred at RT for 3 h, after which it was

cautiously partitioned between aqueous 1 M HCl and CH,Cl,.
The organic phase was washed with aqueous NH,Cl, dried
(MgsS0O,) and concentrated in vacuo to give 3-propyl phenol
(900 mg; 100%) as a yellow oil.

20
_ Example 495
o ~CHs N CO.H
Ph_«NI/\OO/:EST
25 A.

HN"COH
MNE ;o
A mixture of .benzoic acid (1.22 g; 10 mmol),

30 methanesulfonyl chloride (1.15 g; 10 mmol), K,CO, (5.52 g;
40 mmol) and benzyltriethylammonium chloride (0.23 g; 1
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O CH3 Ph-~-,Y ( N\~ COZCH3 O/ OCH3 20 To a solution of Part B conmpound
(29 ng; 0.074 mol) in pyridine (1.0 nm.) were added 4-tolyl chloroformte
(14 1LL; 0.089 mol) and DVAP (10 ng). The solution was heated at 61C for
2h, then WO@VW02 0 RT and concentrated in vacuo to gi vRCEUSHESHMrt C
corrpound (36 25 ng) as. a syrup. DD CH3 . I 0 CHsOO Ph-{~N ~ [/ ON-CO2H

CH3 223 V\Dnﬂrb/ﬂl@ﬁZtB’ﬁéﬁ@QFHs?%E&reﬁ agl Ub*@"fdif 2chudeg EﬁZ%ﬂCHggn?iungL

36 THE
f)f am% 1:1 g‘&’g%??éﬁj’- ﬂﬁ%t%? rl'fygd&é’l%h'fi& % \?I(ﬂné"t“}qlés“ﬁ/@re removed in
vacuo and t tbencedded amrd the intiactdent UapHsﬁmredl faoyueo frtherH@D, t hen

extracted wihh Eh€RCcébSlea 4D K. EBQ;QQ”@%P@%&MH& L

dried ( concentrated in _vacuo e crude roduct was purlfled
by pr epN$l %ﬁftﬁ? 8 YaRreqeegigasqd, 11‘0"?85°mﬂ']3?ﬁ dueoWasat e = 25
m./ m n; conthrowatogbaphed (fid]; estepwise BtaﬁieﬁtAftomlﬂO%tBo were A =

90:10:0. 1 HeQaNB Okt dA&y W%vgp%;&rggng %ﬁ?@ﬁsg‘?ﬁﬁ%@ *1%%9' Kglg'“e

conmpound (28 . (2% over
white solid.

10 B.

CH
0 3 N~ CO,CH,CHs
Ph— | HN_ _O
N 0

To a 0°C solution of Part A compound (49 mg; 0.22
15 mmol) and the aldehyde (50 mg; 010 mmol) '

Sedom

in DCE (3 mL) was added NaBH(OAc), (30 mg; 0.42 mmol) .
The reaction was allowed to warm to RT and stirred at RT

20 for 2 h, then at 60°C for 18 h. The mixture was cooled
to RT and concentrated in vacuo. The residue was
purified by preparative HPLC (YMC S5 ODS 30 x 250 mm
column; flow rate = 25 mL/min; 20 min continuous gradient
from 70:30 B:A to 100% B, where solvent A = 90:10:0.1

25 H,0:MeOH:TFA and solvent B = 90:10:0.1 MeOH:H,0:TFA) to
give Part B compound.

0 ~CHs N COgH
2
Ph—4 I/\ o/(jl\-lr'l

C.

30
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15 Rxanmp c- 4.9A CH3 Ph-40 ~C-H3l %N CO2HN ~O OCH3 20 AL CH3 | ~
H COZCH3 H3C / A solution of (S)-1-(4-nethoxyphenyl)ethylamne 25 (11.9
g, 79 mml ), net hxl bromoacetate (11.5 g; 75 mmol ). and Et3N (12.6 nl; 90
mol) in TREOO¥E¥0%{) was stirred at RT for 15 h. The reddtHOiVGRL0
partitioned between EtOAc .,and H2O. The organi c phase was washed with
brine, dried (MSO ScditieeneénerudePart \Bqapoung va FHEdd1Pmid A 30
conpound, whi andnaguesad LAOHNEO N®XIL S W M@slutibhhed . 3 Puhb] j C@ééi:on-
224 WD 01/21 / 2 S deildi§92 5,To,a 0C sol ution
of the crude %graf gacgéﬁngg%?%r#' BEvE %cﬁ%%'&?;g?lgg nt) YhER sl owl y
added dropwi s@aB8PYs L1M BChi; The amisous Thasecwssi entvastediwiehl at 0C
for 3 h, SheEtpadr ¢dxfaltheUsbibindd® crdinid ¥ik8ceE wegburated aqueous
NH4Cl1 and EtO%%. ng aEu§ous hase m@@ﬁto neutral i zed b¥ sl ow addi ti on of
sol i d NaHcos1l SPREF“ERFFACtRVIFID: Et IF?&;PeTﬁéscBHB fied PYani c
extracts wer Preponativet BPQr [YMG SE iGRS (3Wh302B0amal cobuwen} rflew tate

= 25 mL/min; 22 min continuous gradient from 70:30 B:A to

100% B, where solvent A = 90:10:0.1 H,0:MeOH:TFA and

10 solvent B = 90:10:0.1 MeOH:H,0:TFA) to give title compound
(26 mg; 33% yield over 2 steps) as a white solid.
[M + HI' = 486.3

Example 496
15
o-._-CHs
HN o
Ph .
Ul
A.
. 0-_-CHs
Fh \I/\ /O\/
-—<N 0 Br
20

To a 0°C solution of the aldehyde (200 mg; 0.65
mmol)

0._-CHs
1 L
N (o] CHO

25 in MeOH (2 mL) was added portionwise NaBH, (24 mg; 0.65
mmol), after which the reaction was allowed warm to RT
and stirred at RT for 1 h. Volatiles were removed in
vacuo and the residue was partitioned between H,0 and
EtOAc. The organic phase was dried (Na,SO,) and

30 concentrated in vacuo to give the intermediate alcohol as
an oil. A solution of the alcohol in CH,Cl, (2 mL) and
PBr; (1 mL of a 1M solution in CH,Cl,) was stirred at RT
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vacuo to furnish Part B conpound (7.29 g; 44%over 2 steps). 15 C CHs '

"' NH/ OO0 COaCH3 OCHE 20 To a solution of Part B conpound (6.13 g; 29.3
nol ) in di oxane: H20 (98 nmL of a 1:1 solution) were successively added
NaHCO3 (3WQ 0421688 nmol ) and 4- met hoxy- phenyl chl or of or RETESQRSHP ni; 26. 4
mmol ). The reaction was stirred at RT for 2 h, then partitioned between

Et OAc 25 andop200 mMhB. or YolatllEm wereasenasad din vavuy iangd thhei ed (MgSH),

and concent kakeduk nw!ﬁ%%ﬁ&[#ﬁé‘a %%qgeﬁaé&tﬁ&:uéé Qém&%‘{f%l %a%cg? 09 gy% . 225

WO 01/21602 PCT/US00/ 2 . CH3 CH3 CH3, )

OCH3 5 To é‘ngfﬂﬁs Bn of BPLRIARIS, RHEERIVRR Wég?‘z F9th EQerdrieR cessi vel y
added K2C03 (N2;3R) gand7céncemtyated] inhwacoesybagive PHIY ¢ chhpoumdol ). 0
CH3 Ph~s5N @968GHE; 1824)ead 6aftdiQn was heated at 90C for 20 h, then cool ed
to .

B.

0. -CHs
HN" o
P L\ O\,ﬁ COzH
N o} ~orv2

10 A solution of Part A compound (42 mg; 0.11 mmol),
Example 500 Part A compound (25 mg; 0.11 mmol) and K,CO,
(100 mg; 0.71 mmol) in DMF (1 mL) was stirred at RT for 3
days. The reaction mixture was partitioned between EtOAc
and H,0. The organic phase was washed with H,0 (2x) and

15 concentrated in vacuo. The residual oil was dissolved in
THF (1 mL) and aqueous LiOH (0.3 mL of a 1 M solution)
was added. The reaction was stirred at RT for 3 h, then
acidified to pH "3 with aqueous 1 M HCl. The aqueous
phase was extracted with EtOAc (2x); the combined organic -

20 extracts were concentrated in vacuo. The residue was
purified by preparative HPC (YMC S5 ODS 30 x 250 mm
column; flow rate = 25 mL/min; 20 min continuous gradient
from 70:30 B:A to 100% B, where solvent A = 90:10:0.1
H,0:MeOH:TFA and solvent B = 90:10:0.1 MeOH:H,0:TFA) to

25 give title compound (15 mg; 27% yield over 2 steps) as a

" white solid. [M + H]® = 486.4
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RT. The m xture was partitioned between Et OAc and H20. The organi c phase
was washed with brine, dried (I\/gSO4) and concentrated in vacuo. The
resi due was_chromat ographed - (Si O2; stepw se gradient fro 1 to
1:1 15 hexa‘ﬁéogflé%) to give Part D conpound (3.4 g; 36% rQ(?l‘g}soB
N~CO2H If \ NO OO OCH3 20 To a solutjon of Part D conpound (3.4 g,
6.25 nmmol) in THF: H20 (31 nL of a 2E¥amRle+42k) was added Li OH. H20 (0.525
g; 125 mmol). The reaction was stirred at RT overnight for .14 h. EtOAc
was added and the solution was 25 acidified witheHy N HCL solution to pH
"*'2. The organic phase was washed with bri ne,@ed (MS™) and

0

‘0

concentrated in vacuo. The residue was purifie preparative HPLC (YMC
S5 ODS 30 x 250 nm col umm; fl ow 226 01/ 216 PCT/ USO0/ 25710 rate = 25
mL/mn; 22 min continuous gr?}f, _gm;@gPé’A to 100,6 B, where

sol vent A = 90:10: 0.1 H30: MeOHE™ N_BCOHO0: 10: 0. 1 MeOH: H20: TFA:
retention tine = 17.8 mn) to gi ve the tltle%@grrpound (2.1 g; 63%yield) 5
asavvhitesolid [M+ H + = 531.3; "H NWR ( O d6; 400 MHz): S 1.50
(2d, J =6 H23,237(s 3H) 294 (tJ:/UHz 2H), 3.74 (s,
3H) | 3.81?m oH), A-21 (t, J 5.36 (m 1H), 6.93 (m 6H),

7.28 (m 2H), 7.50 (m 3H), 7. 9JPhg_Q?ﬁOD\(

A mixture of 3-hydroxyacetophenone (650 mg; 4.78
10  mmol), K,CO, (660 mg; 4.78 mmol) and the 2-phenyl-5-
methyl-4-oxazole-ethanol mesylate (1.12 g; 3.98 mmol)

0. -CHs
Ph_<\ I/\
0SO0,CH;

in MeCN (40 mL) was refluxed'overnight. Volatiles were
15 removed in vacuo, and the residue was partitioned between

EtOAc (100 mL) and 1.0 M aqueous NaOH (80 mL). The

organic phase was washed with brine (100 mL), dried

{(MgSO,} and concentrated in vacuo. The residue was

chromatographed (Si0O,; hexane:EtOAc 3:1) to give Part A
20 compound (850 g; 67%) as a yellow solid.

CHa
Ph_<‘ I /O\(N CO,CH;

To a solution of Part A compound (850 mg, 2.65
mmol) in DCE (15 mL) were successively added glycine
methyl ester hydrochloride (333 mg, 2.65 mmol), Et,N (554
ML, 4.0 mmol), NaBH(OAc), (786 mg; 3.7 mmol) and acetic

B.

25
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Exam= | 499 CH3 Ph_-<,NCH3 / COzH O OO OCH3 15 The synthesis of title
conpound was done using the identical sequence described for Exanple 498
conpound except that (R)-4- nethoxy a- nethyl benzyl am ne was used instead
of the (3yoovtases . [M+ H' 531.3; 20 "H NWR (DI\/SO d6PCTUS0ORSELY : S 1.50
(2d, J = 7.0 Hz; 3H , 2.37(5 3H) 2.94 (t, ] 6.6 Hz, 2H), 374(a,
173H)29 (3- 8‘21 @aid2k524ul ilss%jltémlﬁ e Qéﬂctngx?’%iﬁfﬂurg |)was O?ZI?EISUIQI] Cg;DH,
m a

Ph-(N O O géﬁéz'r%g?gmv&f Sgt?ﬁl%d’}Y%UFég%d’i’éﬁ’%m’}?‘{ %%"’e@ﬁo CH3 O~ NOS
A m xture oRapepydr dx¥pRePK |ansdiGH.Ckat ofbe( 2gB€oys pHalse) wamlwashadphenyl

i othent e cmpgieea (s e !l 0 (1 5 0
.0 nmm
Vol atii | eé vv?f"‘gt?‘gﬁﬁ’i)% ]??lt‘\'fé%h%t%& Fﬂa 1 ey BQ - pathhPt i oned bet ween

H20 and Et Odrgafthe phaseusasphweshedawith brine, dried (Mgso,) and

concentrated in vacuo to give recovered starting material
(Part A compound). The pH of the aqueous HCl phase was
adjusted to 10 with excess solid NaOH. This aqueous

10 phase was extracted with EtOAc (60 mL). The organic
extract was washed with brine (60 mL), dried (MgsSO,) and
concentrated in vacuo to give the crude Part B compound
(400 mg; 39%) as an oil, which was used in the next step
without further purification. o

15
c.
CHj
CH, O
P"_<‘ Q,NVcOﬁu, -
20 To a solution of Part B compound (29 mg; 0.074

mmol) in pyridine (1.0 mL) were added 4-tolyl
chloroformate {14 pL; 0.089 mmol) and DMAP (10 mg). The
solution was heated at 61°C for 2h, then cooled to RT and
concentrated in vacuo to give crude Part C compound (36

25 mg) as a syrup.

D.
CHs

O
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extracted with Et OAc. The conbi ned organic extracts were washed with
aqueous 1M NaCH and H20, dried (MySO4) and concentrated in vacuo. The
resi due was_chromat ographed " (Si 02; stepwi se gradient from3:1 to 9:

hex: Et OAc) WQOWE602 e Part A conpound (3.42 g: 80% as a VWTfIég”%’?ﬁ"i"H B.
CH3 Ph~O-CH3 N-CO2CH3 N 20 A mixture of Part A conpound (3.42 g; 9.42
mml ), glycine nethyl ester HO salt (1.18 g; 9.42 mmol), Et3N (1.97 ni;

14. %)an()lz %) rrLNaBH( 0AQ) 3oaat86ngoflaredmf ot g:nd:onlﬂ@ﬁﬁd( Q384mgl; 09642 rTmDlt)
in r ) reaction
was i nconpl et)h § é%/\lg Lf&fxa%r érgggghgaa%/ 'Xsphelr'n %p%?)gagtéo was
quenched wit h"‘%‘a?ﬁrﬁt L4t ay ekt igmceas etimrpd aheRTchocehthated in vacuo.
me resi dug V\HSlaﬁﬁ.léblﬁéﬁdh RaioNRa 1§awteageénaquﬁeuz$e£?mmm a?é;ngto ?Atch 30

e organic S sat ur at ed_aguequs an en
ext ractged Wi f%gi@;ﬁég"‘ﬁ% ?‘jgl ("f’ﬂ@ FRE e i ﬁgru et Eagtedmi ned in
t he organi ¢ pWath)EtQhe (&cpge&ﬂjsnlﬁhasé'haasotnhsnédedrgnmin NaBtadtzen

extracted w tRerkt @ged Tiea 1d RRARRNIGS CWRS bR Hof) dne, 228
WD 01/ 21602 PCTL LS00 25710 (s bf?)a ed SOREND Q0 160vibhd, PRk oid 1O gi ve

Part B corrpoHﬁﬂ VSR oWAY: PR%A FFPaEatH'Se BRLC 0lYN€#5 QQSCEHX N O /

Q10 250 mm column; flow rate = 25 mL/min; continuous 20 min
gradient from 70:30 B:A to 100% B, where A = 90:10:0.1
H,0:MeOH:TFA and B = 90:10:0.1 MeOH:H,0:TFA) to give title
compound (28 mg; 72% over 2 steps) as a white solid.
[M + H]* = 515.3

15
Example 498
CHs
aredesay
o
OCH3
20 A,

CHs

H3C

A solution of (S)-1-{4-methoxyphenyl)ethylamine
25 (11.9 g, 79 mmol), methyl bromoacetate (11.5 g; 75 mmol)
and Et;N (12.6 mL; 90 mmol) in THF (156 mL) was stirred at
RT for 15 h. The reaction was partitioned between EtOAc

and H,O0. The organic phase was washed with brine, dried
(MgsO,) , and concentrated in vacuo to give crude Part A

30 compound, which was used in the next step without further
purification.
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5 H3 To a solution of Part C conpound (50 ng; 0.11 mmol) in pyridine (1
m.) was added 4-net hoxyphenyl 10 chlorofornmate (40 L) and DVAP (5 ng). The
reaction mxture was heated at 60C for 6 h, then was cooled to RT and

vol at i | esWQOYA6P2npved in vacuo. The residue was di ssoPGEUSORSHOE/ MeOH H20
(1 nmb of a 2:2:1 mxture) and LiOH (30 ng) was added. The reaction was
stirred at RT 15 fBor 18 h, then was acidified with aqueous 1 MHCl1 to pH -
2. The mixture was extracted with Et O%Hs(30 nL), washed with H2O and brine
(15 nmL each), dried (MgSO™4) and - Na¢@@ri N vacuo to give the crude
product. This material was pur'B' byHpreparati ve HPLC (YMC S5 ODS 30 20
X 250 mm col um; continuous gradient from 60:40 AAB to 100% B over 30 mn)
to give, after lyophilization from MeOHHZ0, the title conpound (52 ny;
79% as a white solid. [M+ H' =573.3 25 F.xarrml _e RM y / Ph_1J
N'CO N @&/ O-O Ofd3a 2829 soMitlbh? bfi0h&diwdsO®azt/ 1) copollhd! from-~H3 5 A

LT S AT B Bt cpadf B o) ELO1
0 mL; 127 mmol e reaction was stirred at 0°C for
3 h, then poured cautiously into a 0°C mixture of
saturated aqueous NH,Cl and EtOAc. The aqueous phase was
10 neutralized by slow addition of solid NaHCO,, then
extracted with EtOAc (2x). The combined organic extracts

were washed with brine, dried (MgsO,) and concentrated in
vacuo to furnish Part B compound (7.29 g; 44% over 2

steps) .
15
C.
_ CHs
o/©/\u’\cozcn,
H OAO
OCHj3
20 To a solution of Part B compound (6.13 g; 29.3

mmol) in dioxane:H,0 (98 mL of a 1:1 solution) were
successively added NaHCO, (3.2 g; 38 mmol) and 4-methoxy-
phenyl chloroformate (3.92 mL; 26.4 mmol). The reaction
was stirred at RT for 2 h, then partitioned between EtOAc

25 and H,0. The organic phase was washed with brine, dried
(Mgso,) , and concentrated in vacuo to give crude Part C
compound (10.0 g; 95%).
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10 (400 ng; 1.3 mml) and anhydrous MgSO4 (200 ng) in THE (4 nlL) was
stirred at RT overnight, then filtered. The filtrate was concentrated in
vacuo to give crude Part A conpound, which was used in the_next step

wi thout furVR&M216f% ification. 15 B. Ph_ | j . H coecHd NGV xture
of indiumnetal (448 ng; 3.9 mmol) and allyl bromde (334 L; 3.9 mmol) in
anhydrous DVF (2 rrL)D' was stirred at OC for 50 mn. A solution. of the
crude Part A conpound (from above) 4'{1 anhydf8us DVF (2 nL) was added to
this mxture, and the reactiogh 3 3rr NTwgoeensly at RT for 3 h.

Anal ytical HPLC/ M5 showed t hat h sas conplete at this point.
The reaction was partitioned between saturatedfagqueous NH4Cl and Et OAc.
The organi ¢ phase was washed with H20 (an enul n formed) and brine,

dried (MgS™) and concentrated in vacuo to gi 0 crude Part B conpound

(300 ng; 55k for 2 steps). This material was ugedl in the next step without
further purification. 230 WD 01/21602 PCT/US00/ 25710 C. O-CHg Ph
N'-CO2CH OOOOCH3 5 To a 0C solution of Part B conpound (150 ng; O.36
mmol) and Et3N (51 L; 0.36 mml) in CHC12 (4 M) was added dropw se

4- et hoxypheny! chl 8eoRosmautieasof|Paxk 3 compound in MeCN (59 mL)

were successively added K,CO, (2.43 g; 17.6 mmol) and the
mesylate (4.93 g; 17.6 mmol).

O~ -CH3
LGN
N 0S0,CH;

10 The reaction was heated at 90°C for 20 h, then cooled to
RT. The mixture was partitioned between EtOAc and H,0.
The organic phase was washed with brine, dried (MgsSO,) and
concentrated in vacuo. The residue was chromatographed
(8i0,; stepwise gradient from 8:1 to 3:1 to 1:1

15 hexane:EtOAc) to give Part D compound (3.4 g; 36%).

E.
CHs
CH3 ANy
ST AT
N (o) 0o

OCH3

20
To a solution of Part D compound (3.4 g; 6.25 mmol)

in THF:H,0 (31 mL of a 2:1 solution) was added LiOH.H,0
(0.525 g; 125 mmol). The reaction was stirred at RT
overnight for 14 h. EtOAc was added and the solution was

25 acidified with 1 N HCl solution to pH ~“2. The organic
phase was washed with brine, dried (MgSO,) and
concentrated in vacuo. The residue was purified by
preparative HPLC (YMC S5 ODS 30 x 250 mm column; flow
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mmol ). The reaction was allowed to warmto RT and stirred at RT for 1 h,
then concentrated in vacuo. The 10 resi due was chromat ographed (Si Q2
hexane: Et OAc 2: 1) to give Part C conpound (200 ng; 98% as an oil. D. NC
ZH Ph- WOPI/Z602 N ~-O OCH3 15 A solution of Part C cBAPYUSHES{900 ny,
0.18 mmol) and LiOH H20 (30 ng, 0.72 mmol ) in THE : MeOH : H20 (1 nL of a
1:1: 1 sol ut rete wa@5snlL/mby; &2 Rinf conf ihuocdsegradicntofrdm moxB8ore was then

act di 11 69 t8sRlleo] 18081 AUISPUBILUECK - D01GEHII0UBODAGSE Bg ox! ract ed

wi th Et OAc 1 onbi ned o or.gani c_extracts were arie
concentrate ns9 Xﬁﬁtaﬁlf | 30 210 Lo MEPH o THRAn EE BN LPB 18R 1 ¢ I e
conmpound ( 8Q7ng; m82Y) tasgivertittee titlledconpohdd HH1 o7 $3% ¥ie2d)l WO

R enond ool RS R oP e o ot BIRGHEAC corpound
(100 my: 1.50 (2d, J = 6.6 Hz; 2.37 (s, 3H), 2.94
{t, J = 7.0 Hz, 2H), 3.74 (s, 3H), 3.81 {(m; 2H), 4.21 (t, '
J = 6.2 Hz, 2H), 5.36 {(m, lH),'6.93 (m, 6H), 7.28 (m,
2H), 7.50 (m, 3H), 7.91 (m, 2H)
10
Example 499

CHj
O P
O

OCHj

15 _
The synthesis of title compound was done using the

identical sequence described for Example 498 compound
except that (R)-4-methoxy-a-methyl benzylamine was used
instead of the (S) isomer. [M + H]' = 531.3;

20 H NMR (DMSO-d,; 400 MHz): & 1.50 (2d, J = 7.0 Hz; 3H),
2.37 (s, 3H), 2.94 (t, J = 6.6 Hz, 2H), 3.74 (s, 3H),
3.84 (m; 2H), 4.21 (t, J = 6.6 Hz, 2H), 5.35 (m, 1H),
6.93 (m, 6H), 7.29 (m, 2H), 7.50 (m, 3H), 7.91 (m, 2H)

25 . Example 500

CHj

0._-CHs AC H

e L AT
N 0 0“0

‘OCH;
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10 0.128 mmol ) in MeOH (10 nmL) in the presence of 10% Pd/C (50 ng) was

stirred. under an H2 atnosphere for 2 h at RT. The catal yst was then

filtered off using a pad of Celite(r). The filtrate was concentrated in
z BRSO

vacuo to giVVeoVPSPE A conmpound (100 ny; 100% as an oil.
Ph- ~OXCH: ~~O, ; 5104rq N O OCH3 20 Title conmpound (87 ny;

901: white solid

| yophi | ate) was obt &'ned from Part A conpound in the sane way as Exanple
501 conpound was synthesized from Exanpl e 501 #Past3C compound. [M+ H + =

559.2 232 WD 01/21602 PCTI USOQ 25g10CHsFor 3
OO0 OCH8 5 A S CH3 Ph~ N OBpedid Tg afisg
2- phenyl -t hi azol -4-yl - 10 et hanol '65

Snl CH3 COzH Ph-4 11 ec
ut?on of 5-rmet hyl
.23 mol) in CH2Cl12 (3 nL) were

successi vel y added Et 3N (50 L;—8—36—mwetr—and—rethanesul fonyl chloride (20

IL; 0.26 mml). The

5 A mixture of 4-hydroxyphenyl butyl ketone (2.50 g;
14.0 mmol), 2-phenyl S5-methyl oxazole-4-ethanol mesylate
(3.30 g; 11.7 mmol) and K,CO, (1.94 g; 14.0 mmol) in
acetonitrile (50 mL) was refluxed under Ar for 18 h.
Volatiles wexe removed in vacuo and the residue was

10 partitioned between H,0 and EtOAc. The aqueous phase was
extracted with EtOAc. The combined organic extracts were
washed with aqueous 1M NaOH and H,0, dried (MgSO,) and
concentrated in vacuo. The residue was chromatographed
(Si0,; stepwise gradient from 3:1 to 9:1 hex:EtOAc) to

15 give Part A compound (3.42 g; 80%) as a white solid.

B.

CH;
0. -CH3 A~
Ph—§ j(/\ »©/(N\/ C0aCHs
N (e}

20

A mixture of Part A compound (3.42 g; 9.42 mmol),
glycine methyl ester HCl salt (1.18 g; 9.42 mmol), Et,N
(1.97 mL; 14.1 mmol), NaBH(OAc), (2.80 g; 13.2 mmol) and
HOAc (0.54 mL; 9.42 mmol) in DCE (20 mL) was stirred at

25 RT for 6 days. At this point the reaction was

incomplete, but was not progressing any further. The

reaction was quenched with saturated aqueous NaHCO, (6

mL), then concentrated in vacuo. The residue was

partitioned between saturated agqueous NaHCO, and EtOAc.
30 The organic phase was washed with saturated aqueous NaHCO,

and H,0, then extracted with 1M aqueous HCl (the unreacted

starting material remained in the organic phase). The

aqueous phase was basified with NaOH, then extracted with
EtOAc. The organic phase was washed with H,0 and brine,
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reaction was stirred at RT for 2 h, then was partitioned between CH2Cl2
and aqueous 1 M HCl1. The organi c phase was 15 washed with brine, dried
(Na2SO4), and concentrated in vacuo to give Part A congound $68 ng; 100%
as a colepyz0hi|. This material was used in the next PETEROORIWOhout
further purification. 20 B. CH3 Ph~-S CH3 j CO2ZEt P NOO i | OCH3 A

m xture of ArdefhdéMgBo)pandacedcentmtaedaimn yacontocgliverBaetBes as
descri bed febmpbendyNs6sshg; &fs) Bxagrl 8i#98 Part C conpound except that

et hyl bronpacetate was used instead of nethyl bronpacetate). 233 WO

01/ 21602 PCT/ US00/ 25710 CH3 NCXREt H' O-O OCCH3 (18 ny; 0.048 mmol) and
K2C03 (30 ng; 0.22.nol) in MeCN (2 nlL) was heated at 60C overni ght, then
cooled to RT and partitioned between Et QA Haxcess aqueous 1 MHOA. 5
The aqueous phase was extractedgwi &y Et 2%) . the conbined organic
extracts were dried (Na2SO4)p I conc a%q‘h"vacuo. The residue was
purified by preparative HPLC (NS ed Exanpl e 498) to provide
Part B conpound (12 ny; 43%.

5 | Hs

To a solution of Part C compound (50 mg; 0.11 mmol)

in pyridine (1 mL) was added 4-methoxyphenyl

10 chloroformate (40 upL) and DMAP (5 mg). The reaction
mixture was heated at 60°C for 6 h, then was cooled to RT
and volatiles were removed in vacuo. The residue was
dissolved in THF/MeOH/H,0 (1 mL of a 2:2:1 mixture) and
LiOH (30 mg) was added. The reaction was stirred at RT

15 for 18 h, then was acidified with aqueous 1 M HCl to pH
2. The mixture was extracted with EtOAc (30 mL), washed
with H,0 and brine (15 mL each), dried (MgSO,) and
concentrated in vacuo to give the crude product. This
material was purified by preparative HPLC (YMC S5 ODS 30

20 x 250 mm column; continuous gradient from 60:40 A:B to
100% B over 30 min) to give, after lyophilization from
MeOH/H,0, the title compound (52 mg; 79%) as a white
solid. [M + H]' = 573.3 '

-~

25 Example 501

=
0._-CHs SN co H
Ph*ﬂlﬁo&o\;\o

OCH3
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10 C. CH3 Ph-{AC"  \ GO 2H NO~OOi I OCH3 15 A solution of Part B
conpound (12 ng; 0.02 mmol) and LiOH H20 (10 ng; 0.24 mmol) in THE (2 nl)
and H20 (1 nL) was stirred.at RT for 4 h. The reaction mXxture was

aci di fi ed WPHVB%ss aqueous 1 M HCL and extracted with H™RIEEY . The
conbi ned organic extracts were dried 20 (Na2SO4) and concentrated in vacuo;
the residue was [nnﬁﬁied by preparative HPLC (as described for Exanple

498) to give the title compou 3 2 “AcogH0rl ess oil. [M+ H' =
547.2 234 WD 01/21602 PCT/ US | e 5DA CH3 Ph--43 | CH33
C2H Nv OOi I OCH3 5 The title conmpound was prepared in exactly the

sane way as for Exanple 503 except that the [S[-enantionmer CH3 | Sk
NCOzEt H' o OO0 OCH3 was used for the alkylation step. [M+ H' = 547.2

5 A mixture of glycine methyl ester hydrochloride
(245 mg; 1.95 mmol), Et,N (271 uL; 1.95 mmol) and the
aldehyde

0._CHs CHO
Ph \L\
-<k 5
10 (400 mg; 1.3 mmol) and anhydrous MgSO, (200 mg) in THF (4
mL) was stirred at RT overnight, then filtered. The

filtrate was concentrated in vacuo to give crude Part A
compound, which was used in the next step without further

&
0- -CHs N
eOUOS B
N 0

20 A mixture of indium metal (448 mg; 3.9 mmol) and
allyl bromide (334 uL; 3.9 mmol) in anhydrous DMF (2 mL)
was stirred at 0°C for 50 min. A solution of the crude
Part A compound (from above) in anhydrous DMF (2 mL) was
added to this mixture, and the reaction was stirred

25 vigorously at RT for 3 h. Analytical HPLC/MS showed that
the reaction was complete at this point. The reaction
was partitioned between saturated agqueous NH,Cl1l and EtOAc.
The organic phase was washed with H,0 (an emulsion formed)
and brine, dried (MgSO,) and concentrated in vacuo to give

30 crude Part B compound (300 mg; 55% for 2 steps). This
material was used in the next step without further

purification.
15
B.

purification.
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10 Fxa a 90 Ph4 Il NCxxH N OO-)-0 OCH3 15 A NHy H3CO e To a solution
of 1-(4-nethoxyphenyl)-1-cycl opropane- 20 carboxylic acid (250 ng; 1.3
mol ) in dioxane (8 m) were successively added Et3N (198 L; 1.43 mmol)
and di phemglor236dbsphoryl azide (307 pL; 1.43 mol). ThePEEHSWW25HOWas
stirred at RT for 5 mn, then heated to 80C for 3 h. 235 WO 01/21602

PCTI US00/ 25710 V@&.atiles were renoved in vacuo, and the residue was
partitioned between Et OAc and H20. The efgpni ¢ phase was dried (Na2SO4)
and concentrated in vacuo to giglecHpe gl ,p&%% ct (presumably the
correspondi ng i socyanate). m-i-édiggt I gv\gs %ol ved in aqueous 8 M HCl
(1.8 nm.), stired at RT for 5 N Teén to 100C for 1 h. After
cooling to RT, Et20 was added, and the sol U@’\ was cautiously basified

wi th excess solid-NaOH The aqueous phase extracted with Et20 (3 x 15
m.), dried (MgSO™) 10 and concentrated in vaclug to provide conpound A (100
ng; 47% as an oil. This material was used i9FHehe next step wthout
further purification. B. | ion of Part A Conpound
(100 ng; 0.61 mol), methyl bronmpacetate (103 ny; 0.67 mol) and Et 3N (102

L; 5 To a 0°C solution of Part B compound (150 mg; 0.36
mmol) and Et,N (51 upL; 0.36 mmol) in CH,Cl, (4 mL) was
added dropwise 4-methoxyphenyl chloroformate (53 pL; 0.36
mmol). The reaction was allowed to warm to RT and
stirred at RT for 1 h, then concentrated in vacuo. The
10 residue was chromatographed (SiO,; hexane:EtOAc 2:1) to
give Part C compound (200 mg; 98%) as an oil.

D.

OCH;

15

A solution of Part C compound (100 mg, 0.18 mmol)

and LiOH.H,0 (30 mg, 0.72 mmol) in THF:MeOH:H,0 (L mL of a
1:1:1 solution) was stirred at RT for 2 h. The reaction

20 mixture was then acidified to pH ~ 2 with aqueous 1N HCl.
The aqueous phase was extracted with EtOAc (2x). The
combined organic extracts were dried (Na,SO,),
concentrated in vacuo and lyophilized from dioxane to
provide title compound (80 mg; 82%) as a white solid.

25 [M + H]* = 557.2
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20 0.73 mmol ) in THE was stirred at RT for 16 h. The reaction m xture was
partitioned betmeen Et OAc and H20. The organi c phase was washed with
brine, dried éwg and concentrated in vacuo. The residue was

chr omat ogr S¥AAY216% 02 CH2C12: MeOH 9: 1) to give Part B 25 REIHPONARI1? 90 ny;
62% as an oil. C. | HCQRCH$ H 30 To a 0C solution of Part B conpound
(90 ng; 0.38 mmol) in CH2A 2 (12.7 Bxampde 203w y added neat BBr3 (82 L;
0.87 nmml) The reaction was stirred at OC for 3 h, then was partitioned
between ice cold saturated aqueous *
and Et OAc. The organi c phase was
neutral i zed by addition of Na ,
conbi ned organic extracts were wlshed ot bo
concentrated in 5 vacuo to give Part C compoungA(50 ng; 59% . D.
N~CO2CH3 H O-O OCH3 10 A m xture of Part C qonpound (50 ng; 0.22 mmmol),
4- et hoxyphenyl chloroformate (33 ng; 0.22 nol )yand NaHCO3 (25 ng; 0.29
mmol) in 1:1 aqueous dioxane (7.5 nL) was stirr@#Hsat RT for 2 h. The
reaction mxture was 15 parti t+ H20. The organic
phase was Swashed wa.h brine, dried (NgSO4) and concentrated in vacuo

._< 3

ocn3

S@agdec? anf the aqueous |ayer was
\ 3 ig&oﬁth Et OAc (2x). The
, dried (MpSO4), and

A solution of Example 501 Part C compound (100 mg;
10 0.18 mmol) in MeOH (10 mL) in the presence of 10% Pd/C
(50 mg) was stirred under an H, atmosphere for 2 h at RT.
The catalyét was then filtered off using a pad of
Celite®. The filtrate was concentrated in vacuo to give
Part A compound (100 mg; 100%) as an oil.

15
B.
CH,
Ph _<\ 19 N co:“
O
ocu,,
20 Title compound (87 mg; 90%; white solid lyophilate)

was obtained from Part A compound in the same way as
Example 501 compound was synthesized from Example 501
Part C compound. [M + H]* = 559.2
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to give Part D conpound (45 ng; 52%. E. Ph~ CH N CORCH3 N O4d-O 20 OCH3
A mxture of Part D conpound (45 ng; 0.12 mmol), K2CO8 (30 ny; 0.22 nol)
and the nesylate (33 ng; 0.12 25 nmol) 0 CH3 Ph-<\N'" SO CH3 - 237 WO
01121602 wCII/MS@®] 25710 in MeCN (4 nl) was heated at 9BCTAUBM25TOh. The
reaction was cooled to RT and partitioned between Et OAc and H2O. The
aqueous phase was extracted with Exaple2E03 the conbined organic extracts
were dried (MgSOX) and 5 concentrated in vacuo. The residue was

chromat ographed (Si Q2; stepw se gradient fgggm 9:1 to 1:1 hex: EtOAc) to
provide Part E conpound (42 ny; gb5efy FAPARINYCH3 NWNCOZH N/ Oo / | 10
OCH3 A solution of Part E cmﬁoﬁéﬂrgm. O‘E?ZHm)I) and Li OH H20 (6 ny;
0.15 mol) in 2:1 THE : H20 (3.8 - Otirred at RT overnight. The
reaction m xture was acidified to pH 2 wth_excess aqueous 1 M HC and
extracted with Et OAc (2x). The conbi ned orga extracts were dried
(Na2SO4) and concentrated in vacuo; the residde was purified by
preparative HPLC (as described for 20 Exanpl e°§§¢8) to give the title
corrpounds(28 ng; 68% as a .

A
CH3

s
Ph
_«NL\osozcns

To a solution of 5-methyl 2-phenyl-thiazol-4-yl-

10 ethanol (50 mg; 0.23 mmol) in CH,C1l, (3 mL) were.
successively added Et,N (50 pL; 0.36 mmol) and
methanesulfonyl chloride (20 puL; 0.26 mmol). The
reaction was stirred at RT for 2 h, then was partitioned .
between CH,Cl, and aqueous 1 M HCl. The organic phase was

15 washed with brine, dried (Na,S0,), and concentrated in
vacuo to give Part A compound (68 mg; 100%) as a
colorless oil. This material was used in the next step
without further purification.

20 B.
CH3
S~ Chs N Co,Et
Ph_< I/\QO/'\
W ™o
OCH3

A mixture of the phenol (prepared using the
25 identical procedures as described for the synthesis of
Example 498 Part C compound except that ethyl
bromoacetate was used instead of methyl bromoacetate).
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colorless oil. [M+ H' = 543.2 Foll ow ng procedures as descri bed above,
the Exanples 506 to 518 conpounds were prepared. 238 WD 01/21602
PCT/ USOQO 25710 Re Ph_ \ NMCO2H N O~ 0 0O CH3 Exanple NOW%NSH&] +

506 f-Me 5

Ph-~N |

YOBKH6R (1) n-Bu 5 R' Ph--~OCHs | i ~ ~CORH
Exanmpl e No. R EM+H +

i -Bu 511 + ~ C3H2 57§Hm (-) 239 WD 01/21602 PCT/ US00/ 25710 Exanpl
1 COzH N COLEt
H 0o
OCH3

10

15

20

(18 mg; 0.048 mmol) and K,CO, (30 mg; 0.22 mol) in MeCN {2
mL) was heated at 60°C overnight, then cooled to RT and
partitioned between EtOAc and excess aqueous 1 M HCl.

The aqueous phase was extracted with EtOAc (2x); the
combined organic extracts were dried (Na,S0,) and
concentrated in vacuo. The residue was purified by
preparative HPLC (as described for Example 498) to
provide Part B compound (12 mg; 43%).

C.
Hs

o
s.._-CHs /(jLNACO M
ph_<\N]E/\o o)‘o

OCH,

A solution of Part B compound (12 mg; 0.02 mmol) and
LiOH.H,0 (10 mg; 0.24 wmol) in THF (2 mL) and H,O0 (1 mL)
was stirred at RT for 4 h. The reaction mixture was
acidified with excess aqueous 1 M HCl and extracted with
EtOAc (3x). The combined organic extracts were dried
(Na,S0,) and concentrated in vacuo; the residue was
purified by preparative HPLC (as described for Example
498) to give the title compound (3 mg; 26%) as a
colorless oil. [M + H]' = 547.2
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OO0O! CH3 5 1H NWR (DVBO-d6; 400 MHz): 8 1.47 and 1.54 (2d, J = 7.5
Hz; 3H), 2.29 (s, 3H), 2.37 (s, 3H), 2.93 (t, J = 6.6 Hz, 2H), 3.81 (2d, J
= 18 Hz; 2H), 4.21 (t, J = 6.6 Hz, 2H), 5.3 (m 1H), 6.94 (m 4H), 7.18
(d, J = SWQOMRIDH)  7.31 10 (m 2H), 7.49 (m 2H) ExaRETUS008SH0 O3

jrCH3 COzZH Ph-<\ J~~ O O 15 OCH3 1H NMR (DVBO-d6; 400 MHz) 1.47. and 154
(2d, J = 7.5 Hz; 3H), 2.37 (s, 3txamplelsos J = 6.6 Hz, 2H), 3.74 (s,
3H, 3.81 (m 2H), 4.21 (t, J = 6.6 Hz, 2H), 5.36 20 (m- 1H), 6.94 (m 4H),
7.29 (m 2H), 7.49 (m 3H), 7.91 (m 2H) 24Q .WD 01/ 21602 PCT/US00/ 25710
p O3 3 Ph~NR O Ra CO2H Exanglechi. e [M8]' OCR 512 Ph-G |
cR 9 053L3NN ccsl-fr—?f/\ ;‘&L :

OCHj

S The title compound was prepared in exactly the same
way as for Example 503 except that the [S]-enantiomer

CHs
o/(:(\NAco,Et
H O)\O
OCH;
was used for the alkylation step. [M + H]' = 547.2
10 '
Example 505
O
O
OCH3
15 A.

To a solution of 1-(4-meth6xyphenyl)—1-cyclopropane-
20 carboxylic acid (250 mg; 1.3 mmol) in dioxane (8 ml) were
successively added Et,N (198 uL; 1.43 mmol) and diphenyl-
phosphoryl azide (307 pL; 1.43 mmol). The reaction was
stirred at RT for 5 min, then heated to 80°C for 3 h.
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5 The synthesis of Exanples 513-518 involved the use of Exanple 541 Part B
conpound as the alkylating agent. X NCO®2H ~ R/\ N~ 0 CHg Exanple No.
Structure [ MtH + CH3 513 NCO3H 517.2 N CF13 Ma CHa 514 ~~0S" 517.2 N
CF13 &OCH. Wel2¥8% | o BH 501.2 Oo CH3 CH3 241 WD REYSREY10

PCTI USQQ 2571 Exanqple No. Structyre [NN+H' OW 516 NCQZH 501.2 Pb CH' S
517 ~~: H 517. Yolakdles wegesygmeveq, ta ¥acuo, and the residue was

partitioned between EtOAc and H,0. The organic phase was
dried (Na,SO,) and concentrated in vacuo to give the crude
product (presumably the corresponding isocyanate). This

5 material was dissolved in aqueous 8 M HCl (1.8 mL),
stired at RT for 5 min, then heated to 100°C for 1 h.
After cooling to RT, Et,0 was added, and the solution was
cautiously basified with excess solid NaOH. The aqueous
phase was extracted with Et,0 (3 x 15 mL), dried (MgSO,)

10 and concentrated in vacuo to provide compound A (100 mg;
47%) as an oil. This material was used in the next step
without further purification.

B.

15 HsC

A solution of Part A Compound (100 mg; 0.61 mmol),
methyl bromoacetate (103 mg; 0.67 mmol) and Et,N (102 uL;
20 0.73 mmol) in THF was stirred at RT for 16 h. The
reaction mixture was partitioned between EtOAc and H,0.

The organic phase was washed with brine, dried (MgsoO,),

and concentrated in vacuo. The residue was

chromatographed (SiO,; CH,Cl,:MeOH 9:1) to give Part B
25 compound (90 mg; 62%) as an oil.

e,
H

To a 0°C solution of Part B compound (90 mg; 0.38
mmol) in CH,Cl, (12.7 mL) was slowly added neat BBr, (82
ML; 0.87 mmol) The reaction was stirred at 0°C for 3 h,

C.

30

then was partitioned between ice cold saturated aqueous
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PK I CH6 F.xanp a ¢ 9 HA CH3 Ph-? CH3 j] CO2ZH N OO 5 OCH3 A HA CH3
Ph--41 CH3 HxC02CH3 NO i ~ 10 A m xture of nethyl a-am noisobutyrate
hydrochl oride (108 ng; 0.7 mml), Et3N (146 L; IIl1 mml), NaBH(OAc)3 (222
ng; 11 mWOPUa6e t he al dehyde (215 ng; 07 mmol) Ph. CHPEHEBSOZSTR 15 242
WO 01/ 21602 PCT/ US00/ 25710 in DCE (5 mL) was stirred at RT for 21 h. Sone
starting nitfl And ErQAced, The erganiy@hane was Higrayded smt the .4 h (no
furt he(r]I _reaat;hea)stSayuf.a_bml rafitdald zbaHoPCadest i o dste ta e, vagétliz i lois vv_e}[1 e
removed in . e [ s p | ed bet n and Et OAc. e
aqueous pha\éggg\%ggegxﬁgﬁt%@vﬁ ts(ﬁ\s\%t'mgktz%'%ﬁ%ee&c%rmﬁ Hed e@)‘FﬁgﬁFg extracts
wer e washedwgrehwpshed whth daineot drieft KMaSQuleoasdlcaneentrated akfueous
phase was basihibedoviivie BaM & Nurdoand ¢xbrag) esbey th EtOAc (2x). The
organic 10 extracts were dried (Na2SO4) and concentrated in vacuo to give
crude Part A conpound (174 ng; 61%. B.

D.

N’\cbzcl-l_-,
na’d%

QCHs

10
A mixture of Part C compound (50 mg; 0.22 mmol), 4-
methoxyphenyl chloroformate (33 mg; 0.22 mol) and NaHCO,
(25 mg; 0.29 mmol) in 1:1 agueous dioxane (7.5 mL) was
stirred at RT for 2 h. The reaction mixture was
15 partitioned between EtOAc and H,0. The organic phase was
washed with brine, dried (MgSO,) and concentrated in vacuo

to give Part D compound (45 mg; 52%).-
.

: : CHj; N
N O o 0

20 " OCHj
A mixture of Part D compound (45 mg; 0.12 mmol),
K,CO, (30 mg; 0.22 mol) and the mesylate (33 mg; 0.12
25 mmol)

CHs

o}
Ph |
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HA CH3 OCHs N' 02H Ph_ H 15 A solution of Part A conpound (120 ng; 0.29
mmol ) aqueous LiOH (2.0 nL of a 0.3 Msolution of a 1:1:1 nixture of

THF: MeOH: H20 was stirred at RT overnight. The 20 reaction was acidified to
pH - 2 witWa4d¥%k 1 M HC1, then was concentrated in vadifd/@¥23dt i fi ed
by preparative HPLC (YMC S5 ODS 30 x 250 mm colum; flow rate = 25
mL/mn: conti AfoMeCH d4i BF vasrhemted at £0°6 £0B030 BhovPharengtiather e

1?ol vfent A ; ngaébOBc&ole%tHZﬁTGlMO f.%%té"mﬂéﬁ"be@weeﬁoEi@A@ én&bﬁ]dpﬁzo{ gF'(A:I\)—Is
o furnis canpoun S, a - -

(j CO2H NO ngs Pgﬁé ‘&’/go‘i %%&%%95715‘3?A0_g?utlon of
Part B conpoum"@@e#gorganﬁcmtl)‘actb reateo dniledny(Mgshl Joraoidr mat e (20 L) in

pyridine (3 WEbnd@ﬂ%rB%éHeﬁna$aéEE:f(Thésfbsféﬁea%hheéhﬂ@ﬁﬁté&?ﬂ%ﬁ in
vacuo and the (;Sr@ due_ was artlt! ed between Et QAc aqueous 1

MHCL (1 ni). 261 Y t f3RBeRttat@dtih t%F'a?&'LFEF resi due
was purified lm:ovpldepa’aatl Eecoifhdiifd' M2 Smd;D$5%0 .x 250 mm col um1 fI ow
rate = 25 L/ m n; contl nuous gradient from40:60 B:Ato 100% B over 20

m n, where solvent A ='90:10:0.1 H2G MeOH 10 TFA; solvent B = 90:10:0.1
MeOH: H20: TFA) to f&rnish title

0._-CH;
N o

10 OCH;

A solution of Part E compound (42 mg; 0.08 mmol) and
LiOH.H,0 (6 mg; 0.15 mmol) in 2:1 THF:H,0 (3.8 mL) was
15 stirred at RT overnight. The reaction mixture was
acidified to pH 2 with excess aqueous 1 M HCl and
extracted with EtOAc (2x). The combined organic extracts
were dried (Na,S0,) and concentrated in vacuo; the residue
was purified by preparative HPLC (as described for
20 Example 498) to give the title compound (28 mg; 68%) as a
colorless oil. [M + H]* = 543.2
Following procedures as described above, the
Examples 506 to 518 compounds were prepared.
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conmpound (4 ng; 12% as a white foam [M+ H ~ = 545.3 Follow ng the
procedures as set out hereinbefore, the follow ng Exanples 520 to 535
conmpounds were 15 prepared. Rxame s S20 to 535 Rb Re Ph~O CHa ' % N 4C02H
13 Exanp|WOmY2168x r uct ure [ MFH1+ Ph- (i, ~J H ~1 543.4 5POT/ESWISTIL0 527. 3
521 C w ~1IN ~CC4AFi 522 Ph531.2 1~ CH3 ~(CH3 N~-COsH 523 515.2 244 WO
01/ 21602 PCTI USOQ 25710 Exanmple No. Structure [N+8]' re", 524 Ph C"

531.2 Cw 525 " 515.2 cFr, ~W 522 Pn" ®%5.2 CH3 3
CHy

TGN A

CH,3
Example No. R* [M+H]*
515.3
506 () -Me
557.4
507 (£) n-Bu
S
Rﬁ
L L
O
OCH;
a8 +
Example No. R [M+E]
531.3
508 () Me
509 () Et 545.1
573.3
510 () i-Bu
511 CH
T 571.3
()  CH
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Ph. Nol RY Rb CO2H 5 Exanple No. Structure [MtH~ Ha 527 543.3 Ph4 17

CH3j ~j N pewqgH CH3 527.3 528 Ph4 1 71 N~ CO2H OCH3 545.3 529
CCCHS 4 No is OsH 245 -q------o-no--- WO 01/ 21602 PCT/ USQ0/ 25710
Exanpl e No.WSo0M6P2ire [M+H + OCH3 530 0 531.2 C C atc r AGHEI925739 o
515.2 CHS

Example 506

Hs

C
0O-.~CHs -~
I O o
N o oo

CH;

'H NMR (DMSO-d;; 400 MHz): & 1.47 and 1.54 (2d, J = 7.5

Hz; 3H), 2.29 (s, 3H), 2.37 (s, 3H), 2.93 (t, J = 6.6 Hz,

2H), 3.81 (2d, J = 18 Hz; 2H), 4.21 (t, J = 6.6 Hz, 2H),

5.3 (m, 1H), 6.94 (m, 4H), 7.18 (d, J = 8.4 Hz, 2H), 7.31
10 (m, 2H), 7.49 (m, 2H)

Example 508

Hs

\
R SE o Ay

15 ' OCHs

'H NMR (DMSO-d,; 400 MHz): & 1.47 and 1.54 (2d, J = 7.5
Hz; 3H), 2.37 (s, 3H), 2.94 (t, J = 6.6 Hz, 2H), 3.74
(s, 3H), 3.81 (m, 2H), 4.21 (t, J = 6.6 Hz, 2H), 5.36

20 (m, 1H), 6.94 (m, 4H), 7.29 (m, 2H), 7.49 (m, 3H), 7.91
(m, 2H) '
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532 515.2 N~yH CH7 533 1 531.2 COH ci 534 515.2 N~CO=FI Cty 535 a Cwc
' 515.2 CN3 246 WD 01/21602 PCTI US00/ 25710 Exanm= | P 916 CH3 CH3 (OCHg
N~CO2H Ph_NNi/ OOO OCH3 5 A CHg H3CO2SO 71Y OR 0 10 To a 0OC

sol ution WOOURG02 (-) -lactate (3.0. g; 29 nmol) and EPSNUS/25718 : 35
mmol) in CH2C12 (60 nL) was added net hanesulfonyl chloride (2.67 nL; 35
mml ). The mxture was stirred at 0C for then partitioned between
CH2d , and 1M aqueous HCl (100 nig organl ¢ phase was washed

with H20 and brine, dried (lvgae(?l )| an r}srated in vacuo without

heating to give
g g R? COzH

Example No. Structure M+H] "

OCH;3

512 ¢ 531.3
*‘L,,D;“”

CHj COgH

5 The synthesis of Examples 513-518 involved the use
of Example 541 Part B compound as the alkylating agent.

X

o8 S
"N
O-_(IOI;‘I;

Example No. Structure [M+H]*

chs
513 \ y(ji}:uw 517.2
"'—(IQI:M, @\mn’

514 ,,,_(U:(VOAN%" 517.2
515 j\{@*u’\cw . -501.2
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Part A conpound as an oil (4.5 g; 86%, which was used in the next step
w t hout further purification. 20 B. CH3 CH3 H®2CH2CH3 H3CO ()"' A mxture

of Part A (1.42 g; :6.0 mol ), 25 (R)-4-nethoxy
benzyl ani ne @&gﬂ‘ 2.0 nmol ), and K2003 (828 ny: 6.0 m%‘fl'?‘ngﬁéb\i (20
m.) was heat ge—at 7"" —of—d/—h ’Mfrs—a-m-n-e_s-t-a-r-t-i-i:-g_m.e.u.l.al still

remai ned). THe reﬁ% | oI ed tjo iltered, anq the v il es werf
renoved i n vdcuo e&[]em due wgs 30 ﬁgﬂ‘?’f *hed bdtween E and H2Q The

alac AW Wa) el a o
or gani ¢ phasdg—was—wastred—wth—r-+rre—dr et MSOh—ant——ecoencent+ratedg n

247 WO 01/ 231602 PCT/ US00/ 25710 | vacuo. Theg.ge5|due was chromat ogr aphegd

(Si02; stepwijse gradéigsnt fromdgo:1 to 93~ - NeOH) t%ﬁgivlg_'oPart B
conmpound (33¢ ng; 70% as an oil|. 5 @& \' " To g 0C
solution of RBart B conpound (33( ng; o9 1 1)} in CH2A 2 (3 ) nirrEs

slow y added |dropwi se BBr3 (3.0 nL of a 1 MOl utijon in CH2C12; 30 ).
The reacti on -was—sii++ed—at—tod—for—3—h—t-helrguedched by cautious—
additi on of daturated aqueous NH4Cl and CI—IZ{;;],Z Thg i sol at ed aqueous Jphase
was neutralned by sloyg addition 15 of s wNedAdCC41 t hen ﬁ zr gcted Wlllh

Et OAc (2x). The conbined organilc ?”_g« vese wadhed with biTne, drifed
(MgSH4) and g¢oncentrated in vacyo i;,ni sh@ude Part C

OCH,

518 {IYO’\N’\W' 517.2

IIO

Example 519

HsC cn,

e

Q

5 OCH,

HaC CH3

Ph— ] I/\ /©/*N CO,CH;

10
A mixture of methyl a-aminoiscbutyrate
hydrochloride (108 mg; 0.7 mmol), Et,N (146 pL; 111 mmol),
NaBH{OAc); (222 mg; 11 mmol) and the aldehyde (215 mg; 07
mmol)

0._CHs CHO
I
15 N o
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conpound (150 ng; 48%, which was used in the next reaction wthout
further purification. 20 D. CH3 CH3 N .11 CO2CH3 | HO OO OCH3 25 To a
solution of Part C compound (300 nmg; 1.35 mml) in dioxane:H20 (6 nL of a
1: 1 sol utwem)/21862 e successivel y added NaHCO3 (500 ng; BCOUSHRITY and 4-
met hoxyphenyl chl oroformate (300 L; 2.0 nmol) slowy. The reaction was
stirred at FR PEE L5hmL) h@wpatrnnedammofput%eh EtSowme ataritid®g The

o; gagl tcophasc&t%&awa%ﬁdme%h cbrﬂH%e,reQE:'t@Qn(%5%%@&‘%-9@%@@“%6@{ ed in
Vv u lve,a S| aue ;SEWISE
- 248 V\DQOf/ fléf}? g Fﬁgﬁolf%éitf(?n)gr agggﬂfaﬁ‘gﬁ?@geci‘% quaf’(cflh‘ﬁ%ne Et OAC)

to furnish Pddedd apdnpolatilssveny re6oyedEin OHsc@H3 The fre@iduda | Nk
N~C02CH35 Ny amloxed%émégﬂ @gooéné’aééople Coma@uaggééég Plasd: 88

mmol) in MeCN ( re successwel added 10 ,ng; 1.2 nmol)
and the nesyP&t @"Fﬁé?t%g with ERQRg (234 o igby BrEadSct i on mixture
was heat ed axtfactboweté washdiiwith brine and extracted with

aqueous 1 M HCl. The aqueous phase was basified with
g0lid NaOH and extracted with EtOAc (2x). The organic

10 extracts were dried (Na,SO,) and concentrated in vacuo to
give crude Part A compound (174 mg; 61%).

B L]
Hac CH3

T

A solution of Part A compound (120 mg; 0.29 mmol)

aqueous LiOH (2.0 mL of a 0.3 M solution of a 1:1:1
mixture of THF:MeOH:H,0) was stirred at RT overnight. The

20 reaction was acidified to pH ~ 2 with aqueous 1 M HC1,
then was concentrated in vacuo and purified by
preparative HPLC (¥YMC S5 ODS 30 x 250 mm column; flow
rate = 25 mL/min; continuous gradient from 40:60 B:A to
100% B over 30 wmin, where solvent A = 90:10:0.1

25 H,0:MeOH:TFA; solvent B = 90:10:0.1 MeOH:H,0:TFA) to
furnish Part B compound (60 mg; 53%) as a syrup.

15

C.
Hsc CH3

ohC ] I/\ /©/\N COH

OCH;
30
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cooled to RT and filtered. The filtrate was concentrated 15 in vacuo and
then partitioned between Et OAc and H20. The organi c phase was washed with
brine, dried é S04) and concentrated in vacuo. The residue was

chr omat ogr pR&Y 6?’5| 02; 3 1 hexane Et OAC) to give Part E 6@ %50 ny;
719 . 20 F. CH3 CH3 Cl% O Ph-e OCH3 25 To a solution
of Part E conpound (ﬁ%ﬁ%“’@ 8 Pﬁﬁﬁl? ?ﬂmmmmzﬁ?l"(f!s nC-86 zmpi],

sol uti on) was mwdhomwehWOchB&-mrrﬂaﬂe e uL) Tha pertline (@sSms)irred

at RT overnig hi,t S . ..01/ 21602
nCTT Usor 2y aes, 3 ﬁgcuégnagc?gq? s IS, AL Y e ?‘gm’ 27 The

or gani ¢ phase MR$19,388c §h@i Fﬁsbﬁi‘il?lewa%rﬁaéﬁl(qm@d) b&ﬁueeaoﬁt;@h(—'r&z ed in
vacuo. TheSr esnrduen‘daaqﬁubuél edv bycl preranat | meHBbgaﬁprﬁés%éo X 250

mm col um; nm./ m n n cont.j nuous rad from 50: 50
B:A to 100% %Sﬁ‘gg’gg g’f‘ ‘Aacu%oa’i‘g %J‘el L k70 S “ré edPYent B =
90:10: 0.1 monnq@@mFAverH?bﬂt (OMC t$TeOBS 306 X1i29YP mmdcb;mpmlf:zed from

di oxane to gi watkhe hsthﬁ/mfﬁﬁp@éﬁ@;ﬁ?&?g ad@.%:@tyf%ﬁlna%@ #hAtessolid.

10 [M+ H + = 545 3 F. xa 917 ¢ Follown rocedures set out
her ei nbef or e, Qﬁ) gvgaggl'@ 5?#‘?’6‘4@ &ndg W%Pe8 1 faQ &g OH::
10 TFA; solvent B = 90:10:0.1 MeOH H,0:TFA) to furn:.sh title
compound (4 mg; 12%) as a white foam. [M + H]* = 545.3

Following the procedures as set out hereinbefore,
the following Examples 520 to 535 compounds were
15 prepared.

Exampleg 520 to 538
R" R®

P"‘<\I/\,©/\ cozu

Example No. Structure [M+H]*

543.4
520
CHy N
WOL\QIO/;J\O 527 .3
521
cHy
ocon
Ph
522 _%w 531.2
__OCH,

I O
523 o 515.2
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Exanpl e No. Structure [MtH + 537 P 1 1 545.3 CH3 538 Pn-" 545.3 C's 539
PhCCs" 545.3 00 | ol 250 WO 01/21602 PCT/US00/25710 Fxanpl 546 CH3 |
NVCOZH Ph~~ OCH3 5 AL NCN Ph OCH3. 10 To a OC sol ution of
5- met hy| -WOSKI$02 - oxazol - 4-yl ethanol (5.0 g; 24.6 nmmoPET/USHESHEe
cyanohydrin (3.35 nL; 36.9 mmol) and Ph3P (7.5 g; 29.5 nmmol) in THE (60
m.) was added DEAD (6.0 nl; 36.9 mmol) dropw se] After a 1TT0n S
conpl ete, fhe rESRERPIM NRxtur¢ was Fkyustmne RT and 15 IM+EIED over fi ght at
RT. Vol atilles were renpved in| y ' _was. chr onat ogil aphed
(Si02; hejane:EtQAc 2:1) to ¢ive Part A conpound (4.5 g; 86% as n oil.
20 B. N CO3CHzCH3 Ph-/ | O CH3 A Wit lon &F Paft AcorE:)ound (4.5 ¢; 21.2
mol ) 524 Ph uiom - 531.2 .
CHs
525 m{w"&%" 515.2
o
2
oty
526 '_pnmwm 515.2
o CHs R3 .
Ph_«:I/\ D\/&YRI’
(o)
_ ~ COH
5 :
Example No. Structure [M+H]*
H3
527 543.3
CH,
_m'_(:I/;oJO\/Nﬁ
H
CHs
527.3
528
"“é:mu\p
- COgH
OCH,
545.3
529 cHy
Ph—«:]/\/\o/@\/"fg’m
0H
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25 and H2SO4 (concentrated; 20 nL) in EtOH (100 nL) was heated under ref

| ux overnight. The solution was concentrated in vacuo to 1/3 its original
vol une, then EtQAc (150 nL)Y and H20O (100 nl) were cauti ousl_ly added. The
organi ¢ ph¥@ %% ashed with saturated aqueous NaHCCB 3FGIUNO3¥HA0 1) and
brine (150 mJQ__dried (MJSOM), and concentrated in vacuo to give a crude
oil. This maferial 251 WO 01/21602 PCT/ US00/ 25710 | was chr omat ogr aphed
(Si 2; hexang: Et 2¥awplg NQ. gj vq PartStBices®und ([2.1 g; B8HE*as a
crystalline $obed—C—CH3—OL-5IPh-NOH To a -73C dolution of Part R
Con‘pound (2 o+ 8. 1 rrrml) N HE (R rﬂ) was adde rlrnpwi se liAlH4 ( mL
of a 10 1.0 solution in THF, 16 nmol) under gpn atljnosphere of N2. The
m xture was @l | owed t garmto @C and stirredAt 0¢ for 3%&"% after

TEt

whi ch the redction was determngd to be co te Qy TLC ( OAc 1:f).
Aqueous HCL (1.0 nL of a 1 Msdl u@o@ﬁ%&f‘) nd saturated aqueous
sodi um 15 poffassiumtartrate (1Q nmL) wer sucﬁ'ésli\;ely added and the

m xture was gtirred at RT for 30 nmin. The mxture |was extracted w th JEt OAc
(100 ni), vvaihed with H20 and RQrine, dried (Na2SO4) and concentrat edzlz)n

vacuo to giv crude Part C congound (1.78 g; % las a white solid,
whi ch was us¢d in theehkxt step|w thout furthég7 pyrificatPdh:2D. O CH3

Phe < O~ D com

532 QYgED . 515.2
O A, -
_ CHy

533 | f 531.2
O<IC O eom
Ciy
CHs
534 515.2
O~ QY con
CHy

535 g() 515.2
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Nj OSOZCH3 25 To a solution of Part C conpound (670 ng; 3.09 nmmol) and
Et3N (516 L; 3.71 mmol) in CH2C12 (4 nl) was added net hanesul f onyl
chloride (286 LL; 3.71 nmol). The reaction mxture was stirred at RT for
30 nin, WORKRIA2 30 point the reaction was conpl ete by FEBUSME7IBt Oac 2: 1) .
The m xture was partitioned between CH2C12 (60 nL) and H20 (40 nL). The
organi ¢ phase was washed with brine (40 nl), dried (MgSO), and
concentrated in vacuo to give PartExdmplens®énd (910 ng; 100% which was
used in the next step 35 without. further purification. - 252 WD 01/21602
PCT/ US0O0/ 25710 E. 1CHO N Ph- r b CH3 A ra'“gtct“ge of Part D conpound (380
ng; 1.29 mmol), 5 4-hydroxybengal gahyde (18 : 1.55 mmol ) and K2CO3 (214
mg; 1.55 ng) in. MeCN (12 nl)pweS ff ef | ux i nNan | bath for 17 h. At this
point all starting Part D conpoNndMm m%‘(mnsurred (but there was a
significant quantity of the hydrolysis by-prgduct, Part C conpound) by
HPLC/ MS. 10 The reaction was cooled to RT an e solid precipitates were
filtered off. The filtrate. was concentrated i vacuo and partitioned
between Et OAc (60 ni) and H20 (40. nl). The &Yani c phase was washed with
brine (46 m.), dried (MySO4—eanrd—concentrated—n- vacuo to give. the crude
15 product. This material was chromatographed (Si C2; stepw se gradient
from4:1 to 1:2. hex: EtOAc) to give Part CHs

HsC0,80” Y OF
0

10 To a 0°C solution of (R)-(-}-lactate (3.0 g; 29
mmol) and Et,N (4.8 mL; 35 mmol) in CH,Cl, (60 mL) was
added methanesulfonyl chloride (2.67 mL; 35 mmol). The
mixture was stirred at 0°C for 1 h, then partitioned
between CH,Cl, and 1M aqueous HC1l (100 mL each). The

15 organic phase was washed with H,0 and brine, dried
(Mgs0,), and concentrated in vacuo without heating to give
Part A compound as an oil (4.5 g; 86%), which was used in
the next step without further purification.

20 B.
CH3 CH3

H CO,CH2CH3
H3CO

A mixture of Part A compound (1.42 g; 6.0 mmol),

25 (R)-4-methoxy-a-methyl benzylamine (300 mg, 2.0 mmol),
and K,CO, (828 mg; 6.0 mmol) in MeCN {20 mL) was heated at
70°C for 17 h (some amine starting material still
remained). The reaction cooled to RT, filtered, and the
volatiles were removed in vacuo. The residue was

30 partitioned between EtOAc and H,0. The organic phase was
washed with brine, dried (MgsO,), and concentrated in
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E conmpound. (150 ng;.36% as an oil in.addition to Part C conpound (100 ny;
3699. 20 F. | HCOZCHS N OO CHs A mxture of Part E conpound (150 ny;
0.50 mml), 25 glycine nethyl ester hydrochloride (75 ng; 0.60 mmol) and
Et 3N (84 L;WOOBBO6Hhp|) in MeOH (5 nL) was stirred at RT fRGT/GSOH257A49 t er

whi ch NaBH4 (50 ng) was added cautiously portionw se. The reaction mxture
was stirred afvaR¥o-ovaPfi §Reidyetvrs \ghramarsiaraphed (8ie.r sshmpwisen vacuo.

30 The resi dugraddepr Eirbinopedl bes verm En@&d élznednﬁas'b /gzrhgeo 2pu%a+rﬂ goglhg;?lo
was washed w ri.ne, he (N;\&%Od and .253 WD 01/21 PCTI U
concentrat ed fér%"‘?géﬁg t(gggi@%f Par Ifgsco%c?t} d (180 mg; 97% as an oil. G
CH3 N NWCOZH Ph-{~ 5 OCH3 A mxture of Part F conpound (23 ng; 0.060
mmol ), Et3N (10 M.;c.0.66 nmmol) and 4-tolyl chloroformate (10 L; 10 0. 066
mml) in CH2C12 (1 nL) was stirred at RTchpeHs2 h. Vol atiles were renoved in

vacuo and the residue was dissol ved i tipn of THF/ MeOH H20 (1 nL of
a 2:2:1 mxture); LiOHH20 (14 ny; 'HTD Wds added, and the reaction
was stirred at RT for 2 h. Volatil re 15 renmoved in vacuo, and the

residue was partitioned between agueots—+—MHe—and Et OAc. The organic
extract was

To a 0°C solution of Part B compound (330 mg; 1.39

10 mmol) in CH,Cl, (3 mL) was slowly added dropwise BBr, (3.0
mL of a 1 M solution in CH,Cl,; 30 mmol). The reaction
was stirred at 10°C for 3 h, then quenched by cautious
addition of saturated aqueous NH,Cl and CH,Cl,. The
isolated aqueous phase was neutralized by slow addition

15 of solid NaHCO,, then extracted with EtOAc (2x). The
combined organic extracts were washed with brine, dried
(MgsSo,) and concentrated in vacuo to furnish crude Part C
compound (150 mg; 48%), which was used in the next
reaction without further purification.

20
D.
CH3 CHs
N~ ~CO,CHs
HO 0”0
OCH3;
25 To a solution of Part C compound (300 mg; 1.35

mmol) in dioxane:H,0 (6 mL of a 1:1 solution) were
successively added NaHCO, (500 mg; 5.95 mmol) and 4-
methoxyphenyl chloroformate (300 pL; 2.0 mmol) slowly.
The reaction was stirred at RT for 1 h, then partitioned
30 between EtOAc and H,0. The organic phase was washed with
brine, dried (MgS0O,), and concentrated in vacuo to give a
crude residue, which was chromatographed (Si0,; stepwise
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concentrated in vacuo and the residue was purified by preparative HPLC
(YMC ODS S5 30 mm x 250 mm columm, continuous 25 mnute gradient from 40%
B:60% A to 100% B, 20 hold at 100% B for 15 m n, where solvent A =

90: 10: 0. WOIEIAROH: TFA and sol vent B = 90:10: 0.1 MeOH: POHUMRSTIO| o rate
=25 nL/mn) to give the title conpound as a white solid (13 ng; 45% over
2 steps). (Mradient-=-fEen. 3:PstEhik Hexaner ELOACCObY fyRinish (Rax®HO 0 cH3 CH3
254 WO 01/ ngﬁ%%uB@T/(bmgWé@) A CH3. -ON CHs 5 To a soluti-on of

benzal dehyde (23.8 g, 234 mmol) in EtOAc (150 nL; pre-saturated with HC
gas) was added 2, 3- but anedi one npno-oxine (25.0 g, 234 mol) in one
portion and the Msulting solution was stirred at RT for 12 h. Analytical
HPLC indicated that all starting nmaterial sc'l'vi'ﬂo been consuned. The
reaction mxture was concentra GHa NtOchiopyd Part A conpound as a
white solid, which was usefM] ' stAp without further purification.
B. K NJCCl 15 To a solution of Part “A conpoufid i n CHC13 (200 nL) was
added dropwi se POC13 (30 nL, 320 mvol). The action 20 was stirred for 12
h at 50C, then was concentrated in vacuo. Thgrown residue was partitioned
bet ween l;t OAc OCHg

To a solution of Part D compound (330 mg; 0.88
mmol) in MeCN (20 mL) were successively added K,CO, (165
10 mg; 1.2 mmol) and the mesylate (337 mg; 1.2 mmol).

0-_-CHs
o
N 0SO0,CHs

The reaction mixture was heated at 95°C for 16 h, then
cooled to RT and filtered. The filtrate was concentrated
15 in vacuo and then partitioned between EtOAc and H,O0. The
organic phase was washed with brine, dried (MgsSO,) and
concentrated in vacuo. The residue was chromatographed
(8i0,; 3:1 hexane:EtOAc)} to give Part E compound (350 mg;

71%) .
20
F.
CH3 CH3
CH, X
O
N (o] 0“0
OCHj
25 To a solution of Part E compound (350 mg; 0.62

mmol) in THF:H,0 (15 mL of a 2:1 solution) was added
LiOH.H,0 (52 mg; 1.2 mmol). The reaction was stirred at
RT overnight for 14 h; then EtOAc was added and the
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(300 nL) and 1N ageuous NaOH. The organi c phase was washed with brine,
dried, (MgS™) and concentrated in vacuo. The residue was chromat ographed

(Si2; Et2 give Part- B conpound (41.5 g; 86% as

solid (>93&Pé&?é§%y anal ytical HPLC and 1H NWR anal yS| s) %%llgﬂbe%@l{% HO
30 A solution of drox benzal de 20 0, glLyci ne_net hyl

est er hydrOCh|88|lP&éo¥12 a2 ? 8d ‘ﬁﬁ z#]dmétﬁ? 8'°H‘Lt°185 met) TRe MeoH
(200 nl) was ®Fganier phaae RESfmsliézd witkhérmimect denedi XMgse, )wamd ool ed to

0C and NaBH4 (@n@eftraft@aMiR! yad@sS, 206RH RN Wage 01/21602
PCT/ US00/ 25710 V\:ﬁl | e maint ai nz}%%t he reaction t enpe gfﬁggé%t <RT. The

reaction nixt BFEPRA¥AEIVE, HRECY $° QOB Onds 28500 FBNEPAVER/ | FlQWcuo to
gi ve crudeSPanrtat€ eOQﬁomndman@hnim&:djﬂﬁdlddmst adtsht SELpmVE honit
further 5 purigf,ihcatl (o] Lution.f crude
Part C corrpou?dhl %EEthS% gOO%h b(%} %‘% #@) Ev\é?’é%)&}’ébé'o%ﬁ%coe (20
g, 240" nmol, anﬁnsalyﬁ—ﬁgl B poP? i bhy0 g MeH: =9FTEM ofefientigmne tire ., 150
$| Thdropvvi s@k. mIhe hnahaybphiw@éaqrrdﬁdmwscﬁn\ea&glzwélgléeadtn{t?xe %ﬁ h at
e aqueo t tra Wit e
conbi ned orga#?cggaﬁﬁ 3@?8 &gf &ﬁn &F Br ) E‘é% 2

XI%G dried
10 [M + H]* = 545.3

_)

Followng the procedures set out hereinbefore, the
15 Examples 537 to 539 compounds were prepared.

Example No. Structure [M+H)*
CHy "i COH

537 . P NI o . 545.3
CHy =N’LOO¢H

538 ""QIA«O:% 545.3

539 I Y 3o 545.3
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(MgSH4) and concentrated in vacuo. The residue was chromatographed (Si02;
stepwi se gradient from3:1 to 1:1 20 hexane: EtQAc) to give Part D conpound
(40.8 g; 76% over 2 steps) as an oil. E. I NOM-~ CO2CH3 Ph~NiTO OO 0O CH3
/ 1 CH3 WwWeo0msed uti on of Part B conpound (14.5 g, 70 nBET/PS0025H0t C
conpound (21.6 g, 67 mol) and K2C03 (18.4 g, 134 mol) in CH3CN (150 nl)
was stirred at 80C for 12 h. The 30 reaction was cooled to RT and vol atiles
were renoved in vacuo. The brown midpplleesudue was partitioned between 256
WO 01/ 21602 PCT/ USOQ 25710 EtOAc (250 nlL) and brine (100 nmL). The aqueous
| ayer was extracted with EtOAc (3 x 100 nL). conbi ned organic

extracts were dried (MJSO4) and concentrated pfyvacuo. The residue was
chromat ographed (Si Q2; stepwi se gradient 5 fr 3:1 to 1:1 hexane: EtOAc) to
give Part D conpound (23.6 g; 719% as a colorless oil. F. I N~COZH O
OJ-O Ph-/ENIC 0O CH3 CH3 10 A sol l:t/’@\S/ﬁ/?’art D compound (23.6 g, 47.4

nmol ) N N._CO.H
Ph—(’oI\/\ ~
CH3

5
A. :
N CN
Ph—¢ I\/
07 “CHy .
10 To a 0°C solution of 5-methyl-2-phenyl-oxazol-4-yl

ethanol (5.0 g; 24.6 mmol), acetone cyanohydrin (3.35 mL;
36.9 mmol) and Ph,P (7.5 g; 29.5 mmol) in THF (60 mL) was
added DEAD (6.0 mL; 36.9 mmol) dropwise. After addition
was_complete, the reaction mixture was warmed to RT and

15 stirfed overnight at RT. Volatiles were removed in
vacuo, and the residue was chromatographed (SiO,;
hexane:EtOAc 2:1) to give Part A compound (4.5 g; 86%) as
an oil.

20 B.

CHj

N CO2CH2CH3
Ph_g;]:~\/

A solution of Part A compound (4.5 g; 21.2 mmol)

25 and H,S0, (concentrated; 20 mL) in EtOH (100 mL) was
heated under reflux overnight. The solution was
concentrated in vacuo to 1/3 its original volume, then
EtOAc (150 mL) and H,0 (100 mL) were cautiously added.

The organic phase was washed with saturated aqueous NaHCO,

30 (2 x 100 mL) and brine (150 mL), dried (MgSO,), and
concentrated in vacuo to give a crude oil. This material
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and LiOH H20 (4.0 g, 95 mmol) in THE (200 nmL) and H20 (120 nl) was stirred
at RT for 4 h. The reaction mxture was 15 then acidified to pH"' 2 with
aqueous 1IN HCl. The aqueous phase was extracted with Et OAc (3. x 200 ni).
The conbi n¥B%YPE%hi ¢ extracts were dried (MgSO4) and cor?ccé[%'ﬁ”g’{zgaoi n

vacuo to yield _an oil esi du L £ S__recy allized fromEtQAc to
provide title w@@nﬁ%ﬁfﬁ&a%?g?ipgﬁd\é\?é%&%m%ﬁ§a3e\i\m¥§ C o ]rz)d.tc[ IFLve PRzt
487.23; 1H NVR (conpopnd4(de.M) 38% 2as8A (exysS3dllinedeolid.3H), 3.99 &
4.04 (2s, 2H), 4.47 & 4.54 (2s, 2H), 5.01 and 5.00 (2s, 2H), 6.99 (d, J =
8.4 Hz, 2H), 7.05 (n& 2H), 7.17 25 (d, J =8.4 Hz, 2H), 7.31 (m 2H) ; 7.49
(m 3H), 801 (m . *~2H; 1H NWR (CDC13; 0 MHz): S 2.31 (s, 3H), 2.44 (s,
3H), 4.00 .(s, 2H), 4.55 (2s, 2H),P P , 2H); 6.99 (m 4H); 7.13 (m
2H), 7.21 ¢d, J = 8.8 Hz, 2H); 7.31 N 30 7.44 (s, 3H); 8.01 (s, 2H)
257 WO 01/21602 PCT/ US00/ 25710 Exanipl P 542 | /| CO’/H Ph-</- ](. "O0 O
CH3 OCH3 5 AL NCHO Ph-</x 0 CH3 A m xture of
2- phenyl - 5- met hyl - oxazol e-4-acetic 10 acid(470 ng; 2.17 mmol; Maybridge)
pyri di ne N-oxide (8% amy788C mohifsion afd Paxdt Bc campound dé2 (3597 ng:13. 57
mol) in tol wead)(ia THF (esmbeaies fddd)Qriopwibe hialhen(16 mL of a
10 1.0 M solution in THF; 16 mmol) under an atmosphere of N,.

The mixture was allowed to warm to 0°C and stirred at 0°C

for 30 min, after which the reaction was determined to be

complete by TLC (hex:EtOAc 1:1). Aqueous HCl (1.0 mL of

a 1 M solution; 1 mmol) and saturated aqueous sodium

15 potassium tartrate (10 mL) were successively added and

the mixture was stirred at RT for 30 min. The mixture

was extracted with EtOAc (100 mL), washed with H,0 and

brine, dried (Na,SO,) and concentrated in vacuo to give

crude Part C compound (1.78 g; 97%) as a white solid,

20 which was used in the next step without further

purification.

D.

O~ -CHs
Ph_énj‘:/\/osozCHs

To a solution of Part C compound (670 mg; 3.09
mmol) and Et,N (516 uL; 3.71 mmol) in CH,Cl, (4 mL) was
added methanesulfonyl chloride (286 pL; 3.71 mmol). The
reaction mixture was stirred at RT for 30 min, at which

25

30 point the reaction was complete by TLC (hex:EtOAc 2:1).
The mixture was partitioned between CH,Cl, (60 mL) and H,0
(40 mL). The organic phase was washed with brine (40
mL), dried (MgSO,), and concentrated in vacuo to give Part
D compound (910 mg; 100%) which was used in the next step
35 without further purification.
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concentrated in vacuo. The residue was then partitioned between Et OAc and
1M aqueous HCl. The organi c phase was 15 washed with saturated aqueous
NaHCCO3, brine, dried (Na2SO4) and concentrated in vacuo to give a dark
brown 0iWOO¥R682 materi al was chromat ographed (Si O2; 4: PCTHETIOAC) to
give Part A conpound (143 ng; 35% as an oil. 20 B. NBr Ph- / o CF3 25
To a OC solution &- Part A conpound (600 ng; 3.21 mmol) and Ph3P (3.37 g;
12.9 mmol ) in CH2C12 (50 nL) was added dropw se. a solution of: CBr4 (2.13
g; 6.4 mol) in CH2C12 (20 nL). The sol ut/@' s stirred at OC for 2 h,
then allowed to warmto RT and sty overnight. 30 Volatiles were
renmoved in vacuo and the resi dRhe-dnds chronatographed (85: 15 hexane: Et OAc)
to furnish Part B conpound (1.08%Q;C®8% as a pale yellow solid. - 258 WO
01/ 21602 PCT/ USO0/ 25710 C. a -78C solution of Part
B conmpound (1.12 g; 3.26 nmmol) in THE (60 nL) was added n-butyllithium
dropwi se (4.2 niL af nﬁxi:uﬁel\bsorant'ti:ml gompoana@n€386. :ig, 1728 )Jmle)r, 25 mn,
whi | e maint gi é%*I 3t Ug et TQ@ e i,0n was
Stirred St LroyaghyBehphts Bk 1558 mue)| and Kachy s

mg; 1.55 mg) in MeCN (12 mL) was refluxed in an o:l.l bath

for 17 h. At this point all starting Part D compound had

been consumed (but there was a significant quantity of

the hydrolysis by-product, Part C compound) by HPLC/MS.

10 The reaction was cooled to RT and the solid precipitates

were filtered off. The filtrate was concentrated in

vacuo and partitioned between EtOAc (60 mL) and H,O0 (40.

mL) . The organic phase was washed with brine (40 mL),

dried (MgsoO,), and concentrated in vacuo to give the crude

15 product. This material was chromatographed (sio,;
stepwise gradient from 4:1 to 1:2 hex:EtOAc) to give Part

E compound (150 mg; 36%) as an oil in addition to Part C

compound (100 mg; 36%).

20 F.

A mixture of Part E compound (150 mg; 0.50 mmol},
25 glycine methyl ester hydrochloride (75 mg; 0.60 mmol) and
Et,N (84 pL; 0.60 mmol) in MeOH (5 mL) was stirred at RT
for 6 h, after which NaBH, (50 mg) was added cautiously
portionwise. The reaction mixture was stirred at RT
overnight, after which volatiles were removed in vacuo.
30 The residue was partitioned between EtOAc and H;0. The
organic phase was washed with brine, dried (Na,SO,) and
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Par af or mal dehyde (305 g) was then added in one portion and the reaction
was stirred at OC for 3 h and then quenched with saturated aqueous NH4ACL.
The aqueous phase was extracted with Et QAc (2x); the conbi nhed organic 15
extracts woVR@MESHed with brine, dried (Na2SO4) and concé’rﬁTr“éi“%’ag’i‘% vacuo
to give a dark oil. This_ material was chraomatographed ($102; 3:2

hex: Et OAc) t o SERFENBEALeE 1B KAGHALR éﬂ?é’errgf,""ré"?%g coupgqupd) (J8P <W¥i d. 20 D.
N Ph-( OO CH®7%) asO@nsoliliti on of Part C conpound (466 ng; 2.19 25 mol)
and Et3N in CH2Cl2 was added dropw se nethanesul fonyl chloride (190 IL;
2.45 mmol ) and the reaction was stirred at OC for 1 h. The m xture was
then partitioned be@ween CH2Cl2and col d | M aqueous HCl. The organi c phase
was washed with brine, dried (Na2SO4) 30 and con Hptrated in vacuo. The
crude product was chronmatographed (Si02; 3:2 h t OAc) to give Part D
conmpound (533 ng; 84% as an off-white solid. 2 WO 01/ 21602

PCT/ US00/ 25710 E. CHO N Ol Ph-</ X O D.Agn xture of Part D conpound
(198 ny; 0.68 mol), 4-hydroxybenzal dehy 96Yny; 0.79 mmol) and K2C03
(141 ng; 1.02 mmol) in CH3CN (1 B etOH#oC for 3 h, then
stirred at RT overnight. Vol a e renoved in vacuo, and the residue
was partitPoned between 3

A mixture of Part F compound (23 mg; 0.060 mmol),
Et,N (10 uL; 0.66 mmol) and 4-tolyl chloroformate (10 uL;
10 0.066 mmol) in CH,Cl, (1 mL) was stirred at RT for 2 h.
Volatiles were removed in vacuo and the residue was
dissolved in a solution of THF/MeOH/H,0 (1 mL of a 2:2:1
mixture); LiOH.H,0 (14 mg; 0.33 mmol) was added, and the
reaction was stirred at RT for 2 h. Volatiles were
15 removed in vacuo, and the residue was partitioned between
aqueous 1 M HC1l and EtOAc. The organic extract was
' concentrated in vacuo and the residue was purified by
preparative HPLC (YMC ODS S5 30 mm x 250 mm column,
continuous 25 minute gradient from 40% B:60% A to 100% B,
20 hold at 100% B for 15 min, where solvent A = 90:10:0.1
H,0:MeOH:TFA and solvent B = 90:10:0.1 MeOH:H,0:TFA; flow
rate = 25 mL/min) to give the title compound as a white
solid (13 mg; 45% over 2 steps). (M + H]* = 515.3

25 Example 543

Of\i’\cozu
Ph _(,NI\O o] é

0~ “CH,

CHj3
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10 Et CAc and 1 M aqueous NaOH. The organi c phase was washed wth brine,
dried (Na2SO4) and concentrated in vacuo to give crude Part E conpound
(190 ny; 88% as a yellowoil, which was used in the next step w thout
further WAP2368Xtion. 15 F. N CO2CH3 N H Ph-</ O CH3POHURBEHOur e of
Part E conpound (123 ng; 0.39 mmol ), glycine nethyl ester hydrochl oride
(248 ng; 1.98 mmolA. - and Et3N (600 L; 4.3 mmol) in DCE (15 L) was stirred
at RT for 15 min, .after which NaB A0)_9Hs (262 ng; 1.2 mml) was added
in one portion. The reaction was kor 25 16 h at RT, after which
addi tional NaBH(QAc)3H (200 ng; 0.94 gl f'as added. Stirring was
continued for 3 h, after which still nore NaBH(OAc)3H (200 ng; 0.94 mmol)
was added. The reaction was stirred at RT for 48 h, after which all Part
E conmpound had been consuned. The 30 reaction m xture was partitioned

bet ween €H2Cl2and Teagu&ekytiaRPB benraldelvdes (Bhag cdnad3omaldt d wi t h
CH2C12 (2x) Etbae abBbi NEf PreafituratedawishV\BCE y&Hhadkhs \Wddedbri,8e, dried

(S 02 st opRUESRERTRE Fénd Tl Ao 800, 05 B LT S8 PEREERRL Y 70 151
hex: Et QAc). taéidgtgé pasuling mdntdoniwes apiryed;at RT FaxoAdr hess oil which
solidified amallyeReaNOHPLE iMdiddtEedB3 that all starting materials had
10 been consumed. The reaction mixture was concentrated in
vacuo to yield Part A compound as a white solid, which
was used in the next step without further purification.

B.

15 Q_«:I/"'

To a solution of Part A compound in CHCl; (200 mL)

was added dropwise POCL; (30 mL, 320 mmol).. The reaction

20 was stirred for 12 h at 50°C, then was concentrated in
vacuo. The brown residue was partitioned between EtOAc
(300 mL) and 1N ageuous NaOH. The organic phase was
washed with brine, dried, (MgSO,) and concentrated in
vacuo. The residue was chromatographed (SiO,; Et,O) to

25 give Part B compound (41.5 g; 86%) as a light brown solid
(>95% pure by analytical HPLC and 'H-NMR analysis).

g‘u’\co,cns
HO

A solution of 4-hydroxybenzaldehyde (20 g, 160
mmol), glycine methyl ester hydrochloride (22 g, 180
mmol) and Et,N (25 mL, 180 mmol) in MeOH (200 mL) was
35 stirred at RT for 12 h. The reaction mixture was cooled
to 0°C and NaBH, (9.0 g, 240 mmol) was added portionwise

C.

30
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N Odeo Ph. 0 CH3 5 OCCH3 To a solution of Part F compound (180 ny; O0.46
mol ) and pyridine (100 L; 1.24 mmol) in CH2C12 (10 nL) 10 was added

4- met hoxyphenyl chloroformate (105 L; 0.71 rmol). -The reaction was stirred
at RT for 3¥@O0H216fhen partitioned bet ween aqueous NaHCO3 B&TAUSEPRSAEY The
aqueous phase was extracted with Et OAc (2x). The conbi ned organic

extracts wer e"hidifeBintaining heymeagtinm Sempenatiute ancRie r &hed i n

vacuo. The crydecpiofiuaixt@fe wdiy @Hreedapbeds(fl, Rhehtiadt OACc 3:2) to give

Part G conpo 2 93Kk) as col,orless .oil. H ./ ~ C02 NOOO
Ph-</ O CH3 258%&%@%?%@% ls%l%?‘f‘%?n S PR °6“98n%85ﬁd°(‘é%“?9+b‘} 0.43 Mol .)
in THF: H20 ( 1whiehovas wsed ixtthes nexts stepewiBort CEukAex 1. 3 nmmol ). The
sol ution wRs purifedaiol] overnight, then acidified with aqueous 1M HClL
and extracted with EtQAc (2x). The conbi ned organic extracts were washed
with brine, dried (Na2SO4) and concentrated in vacuo. The crude product
was purified by preparative 30 HPLC (YMC S5 ODS 30 x 75 mm col umm, fl ow
rate = 20 nl/mn; continuous gradi W~¢0,cpp B: A to 100% B, 261 WO
01/ 21602 PCT/ US00/ 25710 where somg@z;\ogo: 10: 0.1 H20: MeCH: TFA and
solvent B =

CH3

10
To a solution of crude Part C compound in Et,0 (300

mL ) and H,O (200 mL) were added NaHCO, (20 g, 240 mmol,
in a single portion) and 4-tolyl chloroformate (15 mlL,
150 mmol; dropwise). The biphasic reaction mixture was

15 stirred for 12 h at RT. The aqueous phase was then
extracted with Et,0 (2 x 200 mL). The combined organic
extracts were washed with brine (2 x 50 mL), dried
(MgS0,) and concentrated in vacuo. The residue was
chromatographed (SiO,; stepwise gradient from 3:1 to 1:1

20 hexane:EtOAc) to give Part D compound (40.8 g; 76% over 2
steps) as an oil.

E.

25

A solution of Part B compound (14.5 g, 70 mmol),
Part C compound (21.6 g, 67 mmol) and K,CO, (18.4 g, 134
mmol) in CH,CN (150 mL) was stirred at 80°C for 12 h. The
30 reaction was cooled to RT and volatiles were removed in
vacuo. The brown oily residue was partitioned between
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90:10: 0.1 McOH H2O TFA) to give title conpound (160 ng; 71% as a white
solid. EM+ H + = 527.2 5 Fxan pl 54 PhN CHVO |l % CX2H O O H3C CH3 OCH3
A. 0 CH3 10 Ph--N jCQICHs A sol ution of

5- met hy| -WORBH292 oxazol e-4-yl -acetic acid (4.0 g; 18 nRETPSHP§710
concentrated HC1 (2 mL) in MeOH 15 (60 nL) was heated at ref | ux

overni ght. RSCAC (880wkh andhrine (199 mb) - t HBhe cxjurmis\daayear wasi oned

bet ween H2OextfdcEe@ witHELORONY & ABASALYAS RS Eshbiirda Hrgagic dried

(MgS™) and ra .. vac 0, give crude Part . A conpound as a

col orl ess oieﬁ(%?§sgé 8‘%%%4%/51%% @f?éxﬁaé ?%&L%"é"c?elnﬁrf"ﬁsdnéﬂvngﬁ‘b' wi t hout
further purTheczepddue was Chynatpigraphedr C8i0, ;CHSepRisFograd Y&k sol ut i on
of LDA (35. @ril 8f13t8. D; MhesQlnd ER0ak) PEPyARe/ Pt pPUdiPdung” drich) were
successi vely( gdged.dlvé;g\gw se a sqlution of Part A conmpound™ (2.3 g; 10 mmol)
in THE (6 nlf aRdIEVERT| 50D 4 .€929F18850fibl) . The sol ution was stirred at
-78C for 30 mn, after which nethyl iodide (1.87 nL; 30 mml) was added
dropwi se. The sogution was stirred at -78C for 1 h, - 262 WD 01/21602

PCT/ US00/ 25710 OANACO:H
N (o} oJ‘o
Ph—¢ |
_ CH,
10

A solution of Part D compound {23.6 g, 47.4 mmol)

and LiOH.H,0 (4.0 g, 95 mmol) in THF (200 mL) and H,0 (120

mL) was stirred at RT for 4 h. The reaction mixture was
15 then acidified to pE ~ 2 with aqueous 1N HCl. The

aqueous phase was extracted with EtOAc (3 x 200 mL). The

combined organic extracts were dried (MgSO,) and

concentrated in vacuo to yield an oily residue, which was

recrystallized from EtOAc to provide title compound (19.4
20 g; 84%) as a white solid. [M + H]' = 487.23;

'H NMR (CD,0OD; 400 MHz): & 2.32 (s, 3H), 2.46 (s, 3H),
3.99 & 4.04 (2s, 2H), 4.47 & 4.54 (2s, 2H), 5.01 and 5.00
(28, 2H), 6.99 (4, J = 8.4 Hz, 2H), 7.05 (m, 2H), 7.17
25 (d, J = 8.4 Hz, 2H), 7.31 (m, 2H); 7.49 (m, 3H), 8.01 (m, .
2H) ;
¥ NMR (CDCl,; 400 MHz): & 2.31 (s, 3H), 2.44 (s, 3H),
4.00 (s, 2H), 4.55 (2s, 2H), 5.00 (2s, 2H); 6.99 (m, 4H);
7.13 (m, 2H), 7.21 (4, J = 8.8 Hz, 2H); 7.31 (m, 2H);
30 7.44 (s, 3H); 8.01 (s, 2H)
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then was allowed to warmto OC and stirred at OC for 1 h. The reaction
solution was partitioned between saturated aqueous NHACL and Et QAc. The

aqueous ph s extracted with EtQAc (2 x 50 nlL). The m gani c
5 extracts%?ﬁ%ﬂ’% ed (MgJSM) and concentrated in vacuo t ' 8/%78 e Part

B' conmpound (1.90 g; 78% as a col orl gss Ei Ii whi ch was used in the next
step without further purification. ¥ 3 Ph--~NCOsCH3 H3C CH3 To a
-78C solution of LDA (7.0 mL of a 2.0 Mi 15 heptane/ THF;, 14 mmol ;

(1.8 g; 7.3 mol) in THF (5 nl) pn 2.9 mol ). The sol ution
was stirred at -78C for 1 h, theff sol uli on et hyl iodide (1 n; 11
mmol ) was added dropwi se. The solQti@k 20 was s ed at -78C for 1 h, then
was allowed to warmto OC and stirred at OC fory® h. The reaction solution
was then partitioned between saturated aqueous Idgel and EtOAc. The
aqueous phase was extracted with EtOAc (2 x 50 nL). The conbi ned organic
extracts wgre dried,(MySO4) 25 and concentrated in vacuo. The crude product
was conbined with tHe product from anot hercﬁgaction (from670 ng of Part
B conpound) and chromat ographed (Si CZ, ,"I hexane: Et OAc) to give Part C
conpound (2.60 g; 95% as a colorless oo 0 D. 0 CH3CH Ph-(\ Y

Al drich) were successively added dropw s Nadteop of Part B conpound
qu

A mixture of 2-phenyl-S5-methyl-oxazole-4-acetic

10 acid(470 mg; 2.17 mmol; Maybridge) pyridine N-oxide (830
mg; 8.74 mmol) and acetic anhydride (350 mg; 3.57 mmol)
in toluene (10 mL) was heated at 90°C for 12 h, then
concentrated in vacuo. The residue was then partitioned
between EtOAc and 1M aqueous HCl. The organic phase was

15 washed with saturated aqueous NaHCO,, brine, dried
(Na,S0,)} and concentrated in vacuo to give a dark brown
oil. This material was chromatographed (SiQO,; 4:1
hex:EtOAc) to give Part A compound (143 mg; 35%) as an

oil.
20
B.
N N Br
Ph—¢ I\r
Lo} c|-F3"
25 To a 0°C solution of Part A compound (600 mg; 3.21

mmol) and Ph,P (3.37 g; 12.9 mmol) in CH,Cl, (50 mL) was
added dropwise a solution of CBr, (2.13 g; 6.4 mmol) in
CH,C1, (20 mL). The solution was stirred at 0°C for 2 h,
then allowed to warm to RT and stirred at RT overnight.

30 Volatiles were removed in vacuo and the residue was
chromatographed (85:15 hexane:EtOAc) to furnish Part B
compound (1.08 g; 98%) as a pale yellow solid.
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N H3C CH3 263 WD 01/21602 PCT/US00/25710 To a -78C solution of Part C
conpound (1.2 g; 4.63 mmol) in THE (3 nlL) under an atnosphere of N2 was
added dropw se a solution of .LiAIH4 (1.0 nmL of a 1.0 Msolution in THF).
The reactWOA/482 stirred at -78C for 1 h, then 5 was al PEWEEIY27 arm to OC
and stirred at OC for 30 mn. The reaction was quenched by cauti ous
addition of 1M a&ueous potassium sodiumtartrate foll owed by H20. The

aqueous phase was extracted with Et oponbi ned organic extracts were
washed with H20, dried (MgSOH4) andh ? centrat ed in vacuo to give crude
Part D conpound (1.01 g; 94% as an oil3which was used.in the next step

w t hout further purification. E.—p—mO—Ph- <. ~ 15 H3C CH3 To an 80C
solution of Part D conpound (700 ng; 3.0 mol), Ph3P (1.2 g; 4.6 mmol) and

4- hydr oxgbenzal delwpda -28°d 4¥iuion3od f@P{:)BlébrﬂBﬂEarﬁilQJﬁh)z s added DEAD
(720 L; mm) |nt por t v 5.mn h ti stlrred at 80C
for 1 h (st ﬁg {etta stﬁﬁcq mLi’eWEFn@G; Strﬁg‘ﬂ‘ﬂﬂggl%gﬁé‘%trat ed in

vacuo. The ﬂe‘gpumee ¥hs2 otls @fteodr-gpMedolat Don in dmMaswe ;gbadizent from 9: 1

to 25 5:1 hexang: GrEACs tiird) \Whife naEnQIRONG G 6htEHnal6% . F. ~. 0 CH3

H*CO2CH3 PhN~
temperature at <-71°C. The reaction was stirred at -78°C

10 for 1 h, then allowed to warm slowly to 0°C.
Paraformaldehyde (305 g) was then added in one portion
and the reaction was stirred at 0°C for 3 h and then.
quenched with saturated aqueous NH,Cl. The aqueous phase
was extracted with EtOAc (2x); the combined organic

15 extracts were washed with brine, dried (Na,SO,) and
concentrated in vacuo to give a dark oil. This material
was chromatographed (8i0,; 3:2 hex:EtOAc) to give Part C
compound (466 mg; 67%) as a yellow solid.

N
. I%/\oso,cus
0" ¢

Ha

20 D.

To a 0°C solution of Part C compound (466 mg; 2.1°92

25 mmol) and Et,N in CH,Cl, was added dropwise
methanesulfonyl chloride (190 pL; 2.45 mmol) and the
reaction was stirred at 0°C for 1 h. The mixture was
then partitioned between CH,Cl, and cold 1M aqueous HCl.
The organic phase was washed with brine, dried (Na,SO,)}

30 and concentrated in vacuo. The crude product was
chromatographed (SiO,; 3:2 hex:EtOAc) to give Part D
compound (533 mg; 84%) as an off-white solid.
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H3C CH3 30 A solution of Part E conpound (250 ng; 0.75 mmol), glycine
nmet hyl ester hydrochloride (141 ng; 1.13 mmol) and Et3N (157 L; 1.13 mol)
in MeOH (3Q s stirred at RT overnight. Excess soli added
cautlously, %’?W reaction was stirred at RT for 1 h, W’éﬁi&ated
264 WO 01/21602 PCTI USO0/ 25710 in vacuo. The resi due was partitioned

bet ween H2O and Et &c. The organic- phase was washed with brine, dried
(MgS™) and concentrated in vacuo to give cr @0t F conmpound (300 ny;
98% which was used in the next 5 rgacty out further purification.
G Ph-0 CH3 / CO-H3 NO O O H3C e Po To a oC solution of Part F
conpound (150 ng; 0.37 nmol) and EP3NERS1 L; 0.37 mmol) in CH2C12 (5 nl)
was added 4-net hoxyphenyl chloroformate (55 L. 037 mmol). The reaction
was allowed to warmto RT and stirred at RT 15 for 2 h. Volatiles were
renoved inSvacuo an@ whiktugei 68epaiesp CEGmpt rggr@}glgeql?('sbqgg ﬁmél)

hexane: L OX) oL gl 0 8l PR3 ROY, 198 W1 Foha Kled) (£22H P (-

CH3 NO OO 0, (141
mg; 1.02 mmol) in CH,CN (13 mL) was heated at 70°C for

3 h, then stirred at RT overnight. Volatiles were

removed in vacuo, and the residue was partitioned between

10 EtOAc and 1 M aqueous NaOH. The organic phase was washed
with brine, dried (Na,SO,) and concentrated in vacuo to
give crude Part E compound (190 mg; 88%) as a yellow oil,
which was used in the next step without further

purification.
15
F.
/O/‘u CO,CH;
Phﬂﬁ:Ijgp/\
07 “CH;
20 A mixture of Part E compound (123 mg; 0.39 mmol),

glycine methyl ester hydrochloride (248 mg; 1.98 mmol)
and Et,N (600 pL; 4.3 mmol) in DCE {15 mL) was stirred at
RT for 15 win, after which NaBH(OAc),H (262 mg; 1.2 mmol)
was added in one portion. The reaction was stirred for

25 16 h at RT, after which additional NaBE(OAc),H (200 mg;
0.94 mmol) was added. Stirring was continued for 3 h,
after which still more NaBH(OAc),H (200 mg; 0.94 mmol) was
added. The reaction was stirred at RT for 48 h, after
which all Part E compound had been consumed. The

30 reaction mixture was partitioned between CH,Cl, and
aqueous NaHCO,. The aqueous phase was extracted with
CH,Cl, (2x) . The combined organic extracts were washed
with brine, dried (Na,SO,) and concentrated in vacuo. The
crude product was chromatographed (Si0O,; stepwise gradient
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20 OCH3 A solution of Part G conpound (130 ng) and LiOH H0 (39 ng) in
H20/ THF/ MeOH. (2 nL of a 1:2:2 mxture) was 25 stirred at RT for 2 h.
Vol atiles were renoved in vacuo, and the residue was acidified with 1.0 M
aqueous HW01216pn extracted with Et OAc. The organi ¢ phBSEFUMMSHIO| ed
(Na2SO4) and concentrated in vacuo to give a residue, which was purified
by prepar-at ifremHRET £YNE: TohabEIRa)eteor gévehBart G Kondund?3A20m col umm;
flow rate =pdb 79%263 2602 R / ; uous
gr adi ent frgr%lSSO%i Bst%‘)\q.‘i‘g%é/o B ovg:gggg‘?nﬁngé%fe%%vme St%%%hgo 10: 0.1
H20: MeOH: TFA, B = 90:10: 0.1 MOH: H20: TFA), then |yophilized from di oxane
to give the titl &.conpound (58 ng; 46% as a white 5 |yophilate. (M+ H +
= 545.4 F. xanple544 OCH3 vyO 0 CH30 X T~ C&&ddenPyh~N | H3C CH3 10 Title
corrpound was prepared in anal t}l Exanpl e 543 except that
3- hydr oxybenzal dehyde was waed I| nst ead of %- dr oxybenzal dehyde (in the
preparation of Exanple 543 P&t ‘@Hsconpound) + H+ = 545.4 15 F. xanp 1
e 94S Ph )-0 N/ CH3 NCO2H -OOO

5 OCHs;

To a solution of Part F compound (180 mg; 0.46

mmol) and pyridine (100 pL; 1.24 mmol) in CH,Cl, (10 mL)

10 was added 4-methoxyphenyl chloroformate (105 pL; 0.71
mmol). The reaction was stirred at RT for 3.5 h, then
partitioned between aqueous NaHCO, and EtOAc. The agqueous
phase was extracted with EtOAc (2x). The combined organic
extracts were washed with brine, dried (Na,SO,) and

15 concentrated in vacuo. The crude product was
chromatographed (Ssi0,; hex:EtOAc 3:2) to give Part G
compound (232 mg; 93%) as a colorless oil.

H.

Ph—{ |

0™ “CH;

ﬁ/\ /©/\N COzH

To a solution of Part G compound (232 mg; 0.43

mmol) in THF:H,0 (12 mL of a 5:1 mixture) was added

25 LiOH.H0 (1.3 mmol) . The solution was stirred at RT
overnight, then acidified with aqueous 1M HCl and
extracted with EtOAc (2x). The combined organic extracts
were washed with brine, dried (Na,S0,) and co_ncentrated in
vacuo. The crude product was purifi_ed by preparative

30 HPLC (YMC S5 ODS 30 x 75 mm column, flow rate = 20
mL/min;. continuous gradient from 70:30 B:A to 100% B,
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OCH3 20 A Ph O N+ / CH3 | ~~ N~COt-Bu O O~0OOCCH3 266 WD 01/21602
PCT/ USOQ' 25710 A m xture of the acetylene '(38 ng; 0.065 mml) | NCOzt-Bu
N O11-" 00 Ph--é-C)C}B /' OCH3 (synthesized in a conpletel

anal ogous f%QAVME% o Exanple 5 542 Part G conpound with gl i’ﬂlﬁé’o’?%i‘?-butyl

ester hydrochloride instead of glycine nethyl ester hydraochloride),
qui nol i ne (80" ;'feo.seé"ﬁﬁﬁﬂ)\ "an%og‘{q ?Rj'llaﬁzg‘%%@éf@%@ a(reilrﬁj?l"lﬂd’/tC@C@;
Al drich) in M3QL1080 . Vel sH O:TFASd tondive ati Bl ernsmisundf (1dd aig;0C for 20
10 mn. Additi | ;i d : S 8 P, .paé:OS; Al drich) was then
added and sti I;7‘rii§?:ga\%/a§ %g%%?nﬁgiﬁ%dfeﬁg éﬂgafrr%ésphere of H2 at OC for 25
mn, after which reaction was conplete. The mxture was filtered, and the
filtrate wis concentrated in vacuo. EhempBhsighe was 15 purified by
preparative HPLC (YMC S5 ODS 20 x' 100 nm colum; flowrate = 20 ni/mn;
continuous 20 min gradient from 80:2Q B:A to 100% B, where A = 90:10:0.1
H20: MeOH: TFA and B = 90: 10: 0. g :r&o:/@f‘ 0 8Pt Part A conpound (22
ny, 56% as a colorless oil. N 0 0% o

HaC CH,

OCH;

o s
10 P"*,,I,co,cu;

A solution of 5—methyl—z-phenyloxazole-4—yl—acetic
acid (4.0 g; 18 mmol) and concentrated HCl (2 mL) in MeOH
15 (60 mL) was heated at reflux overnight. Volatiles were
removed in vacuo; the residue was partitiéned between H,0
and EtOAc. The organic phase was washed with brine,
dried (MgSO,) and concentrated in vacuo to give crude Part
A compound as a colorless oil (4.00 g; 94%) which was
20 used in the next step without further purification.

B.
0~ -CHs
Ph—4L_cocHy

CH3

25
To a -78°C solution of LDA {(15.0 mL of a 2.0 M

solution in heptane/THF; 30 mmol; Aldrich) were
successively added dropwise a solution of Part A compound
(2.3 g; 10 mmol) in THF (6 mL) and HMPA (500 pL; 2.9

30 mmol). The solution was stirred at -78°C for 30 min,
after which methyl iodide (1.87 mL; 30 mmol) was added
dropwise. The solution was stirred at -78°C for 1 h,
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20 B. Phi 1O N/ CHs | NCO2H O O)--O OCHE 25 To a solution of Part A
conpound (3 ng; 0.005 mmol) in CH2C12 (0.5 nL) was added dropw se TFA (0.25
m.) and the reaction was stirred for 2 h at RT. Volatiles were renoved in
vacuo; tHWoogaietie was di ssolved in CDC13, 267 WO 01/ 2PeU/PSEEFTIBS00/ 25710

filtered through a cotton plug and concentrated in vacuo

to give the title

corrpognd ( lthenpwabbi)llosed t® vwaret® 00¢C|and Mtil¥ald at 0%d.#£b:5 ol | owi ng
procedures sget 540 t : . - re prepared.
Exanpl es 54§'t09§E6§gg%?!?{§§§%y€£§ﬁ ﬁ%fcgﬂﬁﬁfﬁﬂ%@%£8%gg&T%FRlfhExaane No.
Structure [RRHpragedcRapeass NH,Clsand Ergie o '@hs aguepughphdag was$ 531. 3
OCOU N CO2Exb4dcb8d”with lIEtOAc (2 x 50 mL). The combined organic

5 extracts were dried (MgSO,) and concentrated in vacuo to

give crude Part B compound (1.90 g; 78%) as a colorless
oil, which was used in the next step without further

purification.
10 C.
_ 0- -CHs
PG _cozcHs
H3C CHj3

To a -78°C solution of LDA (7.0 mL of a 2.0 M in
15 heptane/THF; 14 mmol; Aldrich) were successively added

dropwise a solution of Part B compound (1.8 g; 7.3 mmol)
in THF (5 mL) and HMPA (500 uL; 2.9 mmol). The solution
was stirred at -78°C for 1 h, then a solution of methyl
iodide (1 mL; 11 mmol) was added dropwise. The solution
20 was stirred at -78°C for 1 h, then was allowed to warm to
0°C and stirred at 0°C for 1 h. The reaction solution was

then partitioned between saturated agueous NH,Cl and
EtOAc. The aqueous phase was extracted with EtOAc (2 x
50 mL). The combined organic extracts were dried (MgSO,)

25 and concentrated in vacuo. The crude product was

combined with the product from another reaction (from 670
mg of Part B compound) and chromatographed (SiO,; 9:1
hexane:EtOAc) to give Part C compound (2.60 g; S5%) as a

. colorless oil.
30

D.
o CHs
Ph—4 |
N OH
H3C CHs
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cH "0 503.3 OCH Ph ~c"h ~ N~CO~i| 5 4 9-0529.4 w Ph- co=H 531.2 550 a
off° w OCH3 268 WD 01/21602 PCT/US00/ 25710 Exanple No. Structure EMH] *
551 515.2 C'bhcw R 0 Ph4 0 CH3 X~NvC¥%1 Nxp,E. ~ | Exanple No. Structure
[ Mix| * 552 WQPVAI0y  N-cotN N3 CH3 0 487.3 553 OYO n NECTBOORIE, et o

To a -78°C solution of Part C compound (1.2 g; 4.63
mmol) in THF (3 mL) under an atmosphere of N, was added
dropwise a solution of LiAlH, (1.0 mL of a 1.0 M solution
in THF). The reaction was stirred at -78°C for 1 h, then

5 was allowed to warm to 0°C and stirred at 0°C for 30 min.
The reaction was quenched by cautious addition of 1M
aqueous potassium sodium tartrate followed by H,0. The
aqueous phaée was extracted with EtOAc. The combined
organic extracts were washed with H,0, dried (MgSO,) and

10 concentrated in vacuo to give crude Part D compound (1.01
g; 94%) as an oil, which was used in the next step
without further purification.

0._-CHs CHO
L
N o

15 H3C CHj

E.

_ To an 80°C solution of Part D compound (700 mg; 3.0
mmol), Ph,P (1.2 g; 4.6 mmol) and 4-hydroxybenzaldehyde
20 (406 mg; 3.3 mmol) in THF (10 mL) was added DEAD (720 uL;
mmol) in two portions over 5 min. The solution was
stirred at 80°C for 1 h (starting material still
remained), then was concentrated in vacuo. The residue
was chromatographed (SiO,; stepwise gradient from 9:1 to
25 5:1 hexane:EtOAc) to give Part E compound (160 mg; 16%).

o] CH3 N
L e
N ()

H3C CH3

F.

30
A solution of Part E compound (250 mg; 0.75 mmol),
glycine methyl ester hydrochloride (141 mg; 1.13 mmol)
and Et;N (157 pL; 1.13 mmol) in MeOH (30 mL) was stirred
at RT overnight. Excess solid NaBH, was added cautiously;
35 the reaction was stirred at RT for 1 h, then concentrated
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554 Ov,0 503.3 N Nv~aH Ph Hf oub 555 0 527.2 Np v 269 WD 01/21602
PCT/ USQQ 25710 Exanple No. Structure [M:8]' 556 511.4 Rxamml A 999 COCH3
OYO NOi N,,.,C¥H Ph-{ I"CH3 OH$ 5 A -CL Ph-</NIl -r OCHa 10 A
m xt ure OVOOH6Mesy|l ate (124 ng; 0.43 mmol), O Ph ( CBEHOMW/25710| " N CH3
3- hydr oxybenzal dehyde (62 ng; 0.51 mmol) and K2C03 (94 ng; 0.68 mmol) in
CH3CN (10 niin wereoheaTkel wasithife was pa8rhitidiedis=tivesmet iH)0 awd cooled to

RT, EtOAc Wagopddedrn@nGrddific phase was washed with brine, dried
(MgsO,) and concentrateéd in vacuo to give crude Part F
compound - (300 mg; 98%) which was used in the next

§ reaction without further purification.

5 CH

Ph—4 jg(’\ /@” i"cozcua
N 0 0o
HsC CHs ©

OCHs

G.

10
To a 0°C solution of Part F compound (150 mg; 0.37

mmol) and Et,N (51 pL; 0.37 mmol) in CH,Cl, (5 mL) was
added 4-methoxyphenyl chloroformate (55 uL; 0.37 mmol).
The reaction was allowed to warm to RT and stirred at RT
15 for 2 h. Volatiles were removed in vacuo and the residue -
was chromatographed (SiO,; 5:1 hexane:EtOAc) to furnish

Part G compound (130 mg; 63%}.

~CHe N~ COzH
X AT

H3C CHj3

H.

20 OCH3

A solution of Part G compound {130 mg) and LiOH.H,0
(39 mg) in H,0/THF/MeOH (2 mL of a 1:2:2 mixture) was
25 stirred at RT for 2 h. Volatiles were removed in vacuo,

and the residue was acidified with 1.0 M aqueous HCI,

then extracted with EtOAc. The organic phase was dried

(Na,S0,) and concentrated in vacuo to give a residue,
which was purified by preparative HPLC (YMC S5 ODS

30 reverse phase C18, 30 x 250 mm column; flow rate = 25
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m xture was washed with aq | M NaCH and brine. The organic phase was dried
(Na2SM™4) and concentrat ed in vacuo. The residue was chromat ographed (Si O2;
hex: Et OAc to give Part A conpound (71 ny; 52% as a colorless 20
oil. [M+ H}’ Q 3682 270 WD 01/21602 PCT/ US00/ 25710 * B. i N’. TAURE10  ph N
ICG4k r OCHs_ 5 To a mxture of Part A conpound (71 ny; 22 mol ),

gl ycine. HO ( Phdmip; ¢ontinwens gxradimniy frem SO 21318o h%’F)BHPqurZ

di chl or oet haneo( i@npl yhers sdl:béhti\laBH( @%G:)lib ol. 15a,0meomiftFy, ® i ring at RT

for 16 h (reaghi s._adde

final 10 addi tgltoo%BoP %a@gﬁ%)gﬁ%) T tﬁ@ﬁ%&é%ﬁﬁ%ea?%%omge gﬁde
after anot her 93VE khe tht ?e%&'mwdstﬁﬁer &9if 46%18am aagvhie The reaction
was conpl efe akobhigapeint (M Hatur at gdsagueous NaHCO3 was added and the
aqueous phase was extracted with CH2Cl2 (2x). The conbi ned organic 15
extracts were washed with brine, dried (Na2SO4) and concentrated in vacuo.
The residue was chromat ographed (SiEZample . 3240Ac = 4:6) to give Part B
conmpound (81 ng; 93% as a colorless oil. 20 C. OCH3 0O OYO N N,.CO2CH3

Ph~ I C OCH;3
0._-CHs O
Ph— | :g(\omvcozu
HsC CHy
10

Title compound was prepared in analogous fashion to
Example 543 except that 3-hydroxybenzaldehyde was used
instead of 4-hydroxybenzaldehyde (in the preparation of
Example 543 Part E compound). [M + H]' = 545.4

15 .
Example 545
Ph
ﬁro
o oy
"o o)\o
OCH;

20 A.

Php‘r%::'; D:i:co’“"

OCH,
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3 To a solution of Part B conpound (10 ng; 0.026 25 mml) in CH2A 2 (2
m.) were successively added pyridine (10 L; 0.12 mmol) and 4-net hoxyphenyl
chloroformate (10 L; 0.067 mml) (each in 0.1 nL CH2C12). The reaction was
stirred WORN2¥60} 16 h, then partitioned between aqueouBCTANONISI105nd Et OAC.
The organi ¢ phase was washed with 30 brine, dried (Na2SQ4), and
concentrated i n véc@dxtyge of ckhercakydeper i(BBeugby0 pR&pamallve HPLC (YMC
S5 ODS 30 x - 271 WD 01/21602 PCT/US00/ 25710 75 nm columm, flow rate =
20 L/ min; continuous gresieng~dds@ag 70: 30 A'B to 100% B, where solvent A =

90:10: 0.1 H20: . JEA @ shl vent B = 90:10:0.1 MeOH H20: TFA) to give .
Part C conp@ 9 Wy 965% 9 59D. OCH3 O N Oi NCZH Ph- <, CH3 10 A
. %E;
&) -

sol ution of Pa ’rrpound'( 0.017 mmol) in 2:1 THF: H20 (3 L) was
added LiOH (6 ng; 0.14 mmol). solution was stirred at RT for 4 h, then
acidified with excess 1M HCl1 The solution was extracted with EtOAc

(2 x 5 nm). The conbined organic_extracts were 15 washed with brine, dried
(Na2s™4) , arl@vebheshzedt By 3 rompletsly TRRALOgRIS prasddon kesEpampieed by
pr epar at § ve 54 BIPb&xt SE Ngorthpsursh WE tho glliyb i e St @st ML ledterve title

compound (6hgg'rog§%rf§e air?éqj.e%rci %%Sgﬂrbﬁe[l%ﬁkhﬁ Ies'_i:e§:27' 2
hydrochloride), quinoline (80 mg; 0.62 mmol) and
Lindlar's catalyst (8 mg; Pd/CaCO,; Aldrich) in MeOH (8
mL) was stirred under an atmosphere of H, at 0°C for 20

10 min. Additional Lindlar's catalyst (8 mg; Pd/CaCoO;; -
Aldrich) was then added and stirring was continued under
an atmosphere of H, at 0°C for 25 min, after which
reaction was complete. The mixture was filtered, and the
filtrate was concentrated in vacuo. The residue was

15 purified by preparative HPLC (YMC S5 ODS 20 x 100 mm -
column; flow rate = 20 mL/min; continuous 20 min gradient
from 80:20 B:A to 100% B, where A = 90:10:0.1 H,0:MeOH:TFA
and B = 90:10:0.1 MeOH:H,0:TFA) to give Part A compound
(22 mg; 56%) as a colorless oil.

20
B.
Ph
0
’/ CH
N 3©/\NA603H
"o 0% o
OCH;
25 To a solution of Part A compound (3 mg; 0.005 mmol)

in CH,Cl, (0.5 mL) was added dropwise TFA (0.25 mL) and
the reaction was stirred for 2 h at RT. Volatiles were
removed in vacuo; the residue was dissolved in CDCl,,
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20 Rkame | e9 6 CH3 O N\NWCO2H Ph-</ !Irol (X1~ OCH3 25 Title conpound
was synt hesized using the sane sequence as Exanpl e 555 conpound from
Exanpl e 555 Part B conpound. Acylation with 4-methyl chi orofornate (67%
after HPLC BRPVE1%ti on) fol lowed by Li OH hydrolysis 272 R3PS

PCT/ LI SO0/ 257%0 fur ed title corrpound (5 mg; -57% after HPLC
purification): Eﬂ through 12 Lcottan ping spd sopgentrarpdiprvaguy | ~ N

NON CO2H tA.gSHe €EhéleN1ld codifoufd (1.5 mg; 55%) as a colorless
oil. [M + Nal* = 551.0

5 Following procedures set out above, Examples 546 to
556 compounds were prepared.

Examples 546 to 556

< I""’ oSG

<

10 R

Example No. Structure [M+H]*

N coH :
‘CHy Q
CHs

N coMH
547 n-{'o)::“"oﬁ% 531.3

OCHy
N’\co,u
548 503.3
CHy N COM
Y oo
549 Hed CHy 529.4
CH N COH
cso rﬂmg\ 531.2
'h é
OCH,
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A solution of 2-am no-5-cresol (5.0 g; 40 mol ), KOH (3.2 g; 57 nmmol) was
refluxed in EtOH (50 nL) and CS2 (40 nL) for 8 h, after which the reaction
m xture was 15 concentrated in vacuo. The residue was partitioned between
aq 1M HCIWOIUG16#2) and Et QAc (200 nl). The organic phaRCHES#RETshed with
water (2 x 100 ) dried (MISQ4) and concentrated in vacuo to %i ve Part A
conpound (4.0 g; 600522'95 a wl"lte povvder 20 B. ¢1 O'N sdl uti on
of Part A donpoln mrol ) SEReetR® s (375 g; 1B¢E51) in tol uene

(150 i) . rnfluv for 2 h The reactlion mixture was wadhed
successwely with water and aqueous IngCO then|dried - 273 WD 03/21602

PCT/ USOO 294710  (NagSp4) and don oion“ﬁaCLo to give Part B cqnpound
(4.0 g) asjJa crude OiT. This mnateri alm.vvas. ed in the n%’;&'%tep wi tthout
further purfification. 5 C H3¢ yCH NO Ph&2, Ij|/ NO 1 CO2H A sq@lution

of the 1,3 |benzyl glycine amiroester 10 (15% ng; {|0.39 Mol ), Part B
conpound ( I66—my—6—S59—mMmuotr—arrt—trt+etiyer-e—{t-0—2—r—i3—08—hsalid i N THE
(5 nm) was heated at 100C in a sealed tube for -4 days. At this

Rl

Q

CH,
Ph
_<\ I o’©\/ N__COzH

Example No. Structure [M+H] *

552 $ 531.3
M\AM
Hy

' ¢| 487.3
553

OCH,
554 0y 0 503.3
_ilﬁ/@\(uvcot"
Ph
Hy
OCH,

555 ' ¢ 527.2

- 269 -



point LC/ M5 showed that all starting material had been consunmed. Aqueous
LiCH (0.5 nm. of a 1 Msolution) was 15 added and the solution was stirred
at RT for 5 h. The mxture was concentrated in vacuo to give an oil, which
was purifi MOBY238P%parative:HPLC (as for Exanple 495) to REWESHAIN t|e
conpound (72 mm; 37% as a solid. 20 F.xa 10 5¢8 O CH3 NCOyH PhN N H3C
25 A solutionp of the 1.4 benzyl gI yC| ne am noester [(50 ng; 0.13 nmol),
Exanpl e 557 Part BRI IRF (104 BETRCtWr®| ) arld triet BtHTi ne (0.p nL:
1.98 mol ) i f-THE (5 md) was hFa'rpd at _100C in a dealed tube for 4 days.
At this poift LC/ M5 showed that al | starting materfial had been 30
consuned. Aqe¢eous Li %410.5 m. ¢f a 1 Msolutygn) was - 274 WO 01/21602
PCTI USOQ 25710 adde d the s¢lution was stired|at RT f83t15%h. The

m xture was ¢oncentrated in vacyo to give |, which was purified jpy
preparative HPLC (as for Exanpl ¢ 49W%e title compound (26 |ny;
40% as a sollid. 5 Fxanr 1 e 559 HA H OOi |l OCH3 10 A. O OJOCH3

Example 555

OCH,

Iv Q\,N CO_H

Ph—¢ |

5

A.

Ph—¢ IV\ cHo
0" “CH,
10 A mixture of the mesylate (124 mg; 0.43 mmol),
O
CH3

4

3-hydroxybenzaldehyde (62 mg; 0.51 mmol) and K,CO, (94 mg;

0.68 mmol) in CI{3CN (10 mL) were heated at 70°C for 48 h.
15 The reaction was cooled to RT, EtOAc was added, and the

mixture was washed with ag 1M NaOH and brine. The

organic phase was dried ({(Na,SO,) and concentrated in

vacuo. The residue was chromatographed (SiO,; hex:EtOAc

4:1) to give Part A compound (71 mg; 52%) as a colorless
20 oil. [M + H]* = 318.2
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Br To a solution of nethyl propionylacetate (4.6 g, 35 15 nmmol) in CHC13
(40 nmL) was. added dropwi se a solution of Br2 (5.6 g; 35 nmmmol) in CHCL3(10
m.) and the resulting mxture was stirred. at OC for 0.5 h. The reaction
was al | ;ed@12¥02%armto RT and .then air was bubbl ed i nPETRY25/0xt ure for
1 h. Volatiles were then renoved in vacuo to 20 yield an oily residue,

whi ch was partiti &ed between FEtQAc (100 ni) and. saturated aqueous NaHCOB.
The organi c . phase was washed wi th bri drged (MgSH) and concentrated

in vacuo to provide crude Par Ny T N £LQCHP»95% yi el d;. >90% purity)
Ahe next reaction wthout further

as an oil which was used 25M
purification. B. 0 CH3 H3CO 1. ~COzCH3 30 A m xture of Part A

conmpound (1.5 g, 7.2 mmol)—amd—A=mettoxypenzamde—t1.0 g, 6.6 mmol) was
heated at 100C for 2.5 h. The reaction m xture was chromatographed 275 WO

(0.57 g 3300 ¢ 76 arfixiaedof PRRCH eoRcbis ta ey Ei22 W) 0067 g,
55 mot) | BAYRERe (HEL {340 Mindaad madh s BN 3-8 whu 2k on i n O,
10 2.5 nmol pymdd dpinsek, 2v@icHlbrmethang t(he mehotasraddesl MaBH(08cdi RT for
0.5 h. The reagthQf. Wegr@eNGN8S-iR% at RT for 16 h (reaction
incomplete), more NaBH(OAc), (150 mg) was added. A final
10 addition of NaBH(OAc), (150 mg; in total 2.12 mmol) was
made after another 3 h and the reaction stirred for 48 h
at RT. The reaction was complete at this point;
saturated aqueous NaHCO, was added and the aqueous phase
was extracted with CH,Cl, (2x). The combined organic
15 extracts were washed with brine, dried (Na,SO,) and
concentrated in vacuo. The residue was chromatographed
(8i0,; hex:EtOAc = 4:6) to give Part B compound (81 mg;

~RNORSNREF

93%) as a colorless oil.

20 . C.
OCH,

0,0 .
N OD\,T CO,CH
2113

Ph I ~

0~ “CH,

To a solution of Part B compound (10 mg; 0.026

25 mmol) in CH,Cl, (2 mL) were successively added pyridine
(10 pL; 0.12 mmol) and 4-methoxyphenyl chloroformate (10
puL; 0.067 mmol) (each in 0.1 mL CH,Cl,). The reaction was
stirred at RT for 16 h, then partitioned between agqueous
1N HCl and EtOAc. The organic phase was washed with

30 brine, dried (Na,S0,), and concentrated in vacuo. The
residue was purified by preparative HPLC (YMC S5 ODS 30 x
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adding a few drops of water and then partitioned between EtOAc (50 nL) and
brine (10 nL). The organic phase was dried (MJSO) and concentrated in

vacuo to gi P C 15 (0.52 g, >95% as an oil mhich wa

fol | owi ng ‘&@3&’?{6@% Wi t hout further purification o@éﬁ@%@ﬁlgozm
20 A m xture Part conp 0.52 3 ol ) cH3SO2d 25 n
nmol ) and Et3afs EmSC umg, GE#ﬂ% % t?n ﬁE?t&B§°§?i9Fé%1%EtFW for
12 h. Vol atil efs!‘OEISMieBQ AcBotedleos \/Bi.cud}emi@ctllvenl:em dugowag: 0.1

chr omat ogr aphegl (FSGR: THUOAEP NVeSH2G12) 9b 0151 0] Medifif 0. Beipmpgund (0. 61
g, 85% for 2 steps %gaggcolorle‘;s oi | E. -~-0-1 30

OCH3 276 V\D% F2 CTPTRe? 5(79_Ld“9"l'c§5§)m xture of crude Exanmpl e 541
Part C compound (synthesized using 4-.hydroxybenzal dehyde [2.0 g;.16 mmmol ]
and glycine nethyl gster hydrochlori de [2.3 g; 18 mmol)) in di oxane: H20
(100 nL of a 1:1 mxture) were successively 5 adgggy,NaHCG3 (2.5 g; 30 nmol ;

I n one portion) and 4- net hoxyphenyl chl or.of or mafle 62 0 n; 14 mol)
dropwi se. The reaction was stirred at RT for 1 and then extracted with
Et OAc (4 x 150 nlL). The conbined organic extrac were dried (MgSO4) and
concentrated in vacuo.

I%/\ /©\/N CO.H

Ph—¢ |
07 “CH,

10 A solution of Part C compound (9 mg; 0.017 mmol) in
2:1 THF:H,0 (3 mL) was added LiOH (6 mg; 0.14 mmol). The
solution was stirred at RT for 4 h, then acidified with
excess 1M HC1l (agq). The solution was extracted with
EtOAc (2 x 5 mL). The combined organic extracts were

15 washed with brine, dried (Nazsd4) . and concentrated in
vacuo. The crude product was purified by preparative
HPLC using the same conditions as above to give title
compound (6 mg; 68%) as a colorless film.

[M + HI* = 527.2

20
Example 556
CH,
050
PSS o
25

Title compound was synthesized using the same
sequence as Example 555 compound from Example 555 Part B
compound. Acylation with 4-methyl chloroformate (67%
after HPLC purification) followed by LiOH hydrolysis
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10 The resi due was chromat ographed (Si O2; 3% acet one/ CH2C12) to provide
Part E conpound (2.4 g; 44% as a colorless oil. F. H3C0 NCH3 j COZCHe O
O 15 CCH3 A m xture of Part E conpound (86 ng, 0.25 mmol), Part D
conpound WeO1/21§92 0. 20 nmol ) and K2C03 (50 ng, 3.7 20 nBEFUSWRSTIOF (3 nl)
was heated at 80C for 12 h. The reaction was cooled to RT and filtered.

Vol ati | es wEtgnishagvbitlie cempeunshdSt g r 3% datewmHRLUG omat ogr aphed

(Si2; 7:3 bexarecktEBa) .t opproyide=tgii g conpound (41 ny; 36% as a
colorless oil. 25 G 0 CH3 NCO2H H3CO NO~ O~O @3 - 277 MO 01/21602
PCTI USCQ' 25710 A solution of Part F conpound (41 ng, 0.071 mmol) and Li OH
H20 (34 ng; 0.8 mmwl) in THF- H20 (Examplef 5872:1 m xture) was stirred at RT
for 2 h.s5The reaction mxture was acidified to pH" 2 with 1 Maqueous
HC1, then was 5 extracted with Et OAc. The gggrbi ned organic extracts were
concentrated in vacuo and the residue was pupt{ied by preparative HPLC
(YMC S5 ODS 30 x 250 mmcolum; flow rate = nm./ mn; 30 mn continuous
gradient from50% A:50%B to 108%&'3 wher e §okvent A = 90:10:0.1 )

CO.H

HyC
10

A solution of 2-amino-5-cresol (5.0 g; 40 mmol),

KOH (3.2 g; 57 mmol) was refluxed in EtOH (50 mL) and CS,
(40 mL) for 8 h, after which the reaction mixture was

15 concentrated in vacuo. The residue was partitioned
between ag 1M HCl (100 mL) and EtOAc (200 mL). The
organic phase was washed with water (2 x 100 mL), dried
(Mgso,) and concentrated in vacuo to give Part A compound
(4.0 g; 60%) as a white powder.

20
B.
Cl
0" N
H3C
25 A solution of Part A compound (3.2 g; 19 mmol) and

PC15 (3.75 g; 19 mmol) in toluene (150 mL) was heated at
reflux for 2 h. The reaction mixture was washed
successively with water and aqueous NaHCO,, then dried
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10 H20: MeOH: TFA and solvent B = 90:10:0.1 MeOH: H20: TFA) to

conpound (17

15 CH3 N Cud

Ph ~0 ~ -(™©
mmol ) Ph_<N~

CH3 \ N ' CO2Et

503 Part B

10

15

20

25

30

ng, 40% as a colorless oil. [M+ H+ = 547.23 Exan= |l e 560
NO~~~0O Ph---~~ OCH3 CCH3 A CH3 Nk N COZEt N O |
012180 O oCcH3 20 A nixture of the nesyl at FHENE 061

(4.0 g) as a crude oil. This material was used in the
next step without further purification.

c.
HaC

2

O

COH

A solution of the 1,3 benzyl glycine aminoester
(150 mg; 0.39 mmol), Part B compound (100 mg; 0.59 mmol)
and triethylamine (0.2 mL; 1.98 mmol) in THF (5 mL) was
heated at 100°C in a sealed tube for 4 days. At this
point LC/MS showed that all starting material had been
consumed. Aqueous LiOH (0.5 mL of a 1 M solution) was
added and the solution was stirred at RT for 5 h. The
mixture was concentrated in vacuo to give an oil, which
was purified by preparative HPLC (as for Example 495) to
give the title compound (72 mg; 37%) as a solid.

Exanple 558
0._-CHs “NCO.H
Ph—<\ I/\ jl\ CO2
N o) N7 O

H;C

A solution of the 1,4 benzyl glycine aminoester (50

mg; 0.13 mmol), Example 557 Part B compound (100 mg; 0.59
mmol) and triethylamine (0.2 mL; 1.928 mmol) in THF (5 mL)
was heated at 100°C in a sealed tube for 4 days. At this
point LC/MS showed that all starting material had been
consumed. Aqueous LiOH (0.5 mL of a 1 M solution) was
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conmpound (50 ng; 0.13 mmol )], K2CO3 (17 ng; 0.34 mmol) in CH3CN (1 nl)
were heated at 70C for 24 h. Additional 5 I C2C03 (3 0 ng) and CH3CN (1 nlL)
were added and the m xture was heated at 75C for another 48 h. The
reacti on Wa9126db| ed to RT, Et OAc was added, and the ni RETGUEORIAOashed
with ag 1M NaOH and brine. The organi c phase was dried (Na2SO4) and
concent r at ea@ddedvandothe splaide wasugtitfedrati RT .£okhis hwas Theri fi ed by
pr epar at i ve ok Gl YWEs SBonddit e 15 YHLES! M5O 131us (G adi ent from
70:30 B:A to 100@&5,‘¥g§re A= 90:,10: 0.1 H20: NeOH TFA and B = 90:10:0.1
McOH: H20: TFXRSt BUgi ftePhy DYeRARING HEEChiAs Eapm Exampiec 4980 E9s oil. 15
B. CH3 | \ gliveOORel tiitld MomppundO{@6eOnGH340%) GEHA «ifo a sol uti on of
Part A cgnpound (12 ng; 0.021 nmol) in 2:1 THF H20 (1.5 nm) was added Li CH
(8 ng; 0.19 mol). The solution was stirred at RT for 24 h, then
acidified with excess 1M HC1 (aq) .ExAfRleefB2i on was extracted with Et OAc
(2 x 5 n.). The conbi ned organic 25 extracts were washed with brine, dried
(Na2SO™4), and concentrated i ac CH e cayes, PR ct was purified by
279 WD 01/ 21602 PCT/ USO%QG%%@HHFE\C ﬁdsﬁ“ng the sane

condi tions-as above to give ti | e Ncompo@na (®4%y) as a colorless film
[M+ Hl* = 541.3 5 Exanpl A 569

OCHj

10 A. _
0O O

Br

To a solution of methyl propionylacetate (4.6 g, 35
15 mmol) in CHCl, (40 mL) was added dropwise a solution of
Br, (5.6 g; 35 mmol) in CHCl,; (10 mL) and the resulting
mixture was stirred at 0°C for 0.5 h. The reaction was
allowed to warm to RT and then air was bubbled into the
mixture for 1 h. Volatiles were then removed in vacuo to
20 vyield an oily residue, which was partitioned between
EtOAc (100 mL) and,saturatéd agqueous NaHCO,. The organic
phase was washed with brine, dried (MgsSO,) and
concentrated in vacuo to provide crude Part A compound
(7.4 g, >95% yield; >90% purity) as an oil which was used
25 in the next reaction without further purification.

B.

"3°°‘©_<‘:ﬂ:oms

30
A mixture of Part A compound (1.5 g, 7.2 mmol) and
4-methoxybenzamide (1.0 g, 6.6 mmol) was heated at 100°C
for 2.5 h. The reaction mixture was chromatographed
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CH3 OOOIl Ph-{"ONCH3 /I OCH3 A CH3 | i NNCOZEt O OO0 Ph-~ N CH3

10 OCH3 A m xture of the nesylate (18 ng; 0061 nmmol) OCc ' 0S02CH3 Ph-<,

15 N CH3 the phenol (50 ng; 0.13 mmol) CH3 N 'COZEt HO I QAO OCH3 K2CC3

(17 mg; 0. HOMA2 i n CH3CN:'(1 nlL) were heated at 20 70C BCI/USHY23j10

Addi tional K2CO3 (30 ng) and CH3CN (1 nL) were added and the m xture was
heat ed at 75C (8P, arkk RaetoaR/IfH, teayiedd Rast cBot@peundrT(0.EH0AC was
added, and tle aBxjure was washed with ag 1M NaOH and brine. -- 280 WO
01/ 21602 PCTI USO0/ 25710 The organi c phase was dried -(Na2SO4) and
concentrated in vacuo to. give the crude product. This was purified by
preparative HPLC (¥MC 55 ODS 50 x 75 mm col umm; continuous gradi ent from

70:30 B:Ato 1001 B, where A = 0-.,-CHs
oo S
N OH

5

To a solution of the ester (0.57 g, 2.3 mmol) in THF

(10 mL) was added LiAH, (2.5 mL of a 1 M solution in THF,

10 2.5 mmol) dropwise over 10 min and the reaction was
stirred at RT for 0.5 h. The reaction was quenched by
adding a few drops of water and then partitioned between
EtOAc (50 mL) and brine (10 mL). The organic phase was
dried (MgSO,) and concentrated in vacuc to give Part C

15 (0.52 g, >95%) as an oil which was used in the following
reaction without further purification.

D.

O,

20

A mixture of Part C compound (0.52 g, 2.3 mmol),
CH,S0,C1 (0.25 ml, 3.3 mmol) and Et,N (0.5 ml, 3.6 mmol)
in CH,Cl, (10 mL) was stirred at RT for 12 h. Volatiles
25 were removed in vacuo, and the residue was
chromatographed (SiO,; 4% acetone/CH,Cl,) to provide Part
D compound (0.61 g, 85% for 2 steps) as a colorless oil.

N CO,CH;
S

30 OCH,3

E.
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5 90:10:0.1
conpound (1
CH3 g3 10

stirred at

sol ution was extFacacuiykure off Grude2Exadphe )54 Rantoghicemgpoungani ¢

extracts we
vacuo. The
condi tions
Pit--~N 200
PCTI US004 25
gl yci ne net
4.95 mmol )
cooled to O

10

15

H20: MeCH: TFA and B = 90:10: 0.1 McOH: H20: TFA) to give Part A
o Ph'

3 ny; 351) as a colorless oil. B. CHs I~ NCX2H OOO

To a solution of Part A conpound (12 ng; 0.021 mmol) in 2:1
THF: H20 (WOB1/24692 was added Li OH (8 ng; 0.19 mmol). ThePEBUSRY25H0was

RT for 24 h, then acidified 15 with excess 1M HO (aq).

The

(BynbAsheedl dbidy Nntyadblofetde?iiae Al CoN0GR! fabEM [ 1

R e

in d}&cma(ﬂﬂlﬂo mLrof & GACKHI xt28e) V&‘éléﬁd_cﬁéﬁlvely
pdflea/vamtbo g@nsol& 43 ibENTal 45V gertiof) dand 41 o)

ester rqch or| Et 3N (0.
F‘ﬁtRB’GFP i%ﬂns °§f“F‘ Fegzag T 44 “E“’r’r %H@PWHFuEe

Chentdeaction was stirred at RT for 12 h and then
extracted with EtOAc (4 x 150 mL). The combined organic
extracts were dried (MgSO,) and concentrated in vacuo.
The residue was chromatographed (SiO,; 3% acetone/CH,Cl,)
to provide Part E compound (2.4 g; 44%) as a colorless
oil.

HyCO _@_( /©/\N CO,CH,

OCHg

A mixture of Part E compound (86 mg, 0.25 mmol),

Part D compound (60 mg, 0.20 mmol) and K,CO; (50 mg, 3.7

20

25

mmol) in DMF (3 mL) was heated at 80°C for 12 h.. The
reaction was cooled to RT and filtered. Volatiles were
removed in vacuo and the residue was chromatographed
(8i0,; 7:3 hexane:EtOAc) to provide title compound (41 mg;
36%) as a colorless oil.

G.

CH,3
Hzco—©—<\ g oo
o

OCHg
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5 a solution of NaBH4 (230 ng; 6.0 mmol) in MeOH was added portionw se. The
m xture was allowed to warmto RT and stirred overnight at RT. Volatiles
were renmoved in vacuo (wthout heating) and the residue was partitioned
bet ween adVRAMEI®? and Et OAc. The aqueous phase was extra WPRFY10 10

Et CAc (3x). The conbi ned organic extracts were dried (Na2SO4) and
concentrated i n vaBuBotBtipnobRarta B siopponad 441lamdei P-0Thimmedt eri al was

uosg(é_lig)n tThe nexd s.fiea.n?t([]nuwgf;uotgemmayrii:i:OEmi'qqo §5EB%NBES§2%B8O| g~
0 a of the.crude cqnmpoung, and Et . (,0. g;
8.00 mml) i nﬁ‘%&g&g?vﬂgsaﬂgﬁ %éisaoq S{IIII &ﬁro? 'rre?ﬂsxﬁ)ﬁ%'ﬁwn c‘?ﬁ’g"ﬂﬁ%r nat e
(0.93 g; 5.00vARoRFiARELEAIQ . PE Th& md&dt loM agreoue HEL, sthem edhait RT
over ni ght hsthesttraattéatwegdmaﬁ]&ﬁterrh@maz 'ﬁtédaeraenbhm %ﬁ% & Oerelhe
aqueous phase was extracted wi X); e conbi ned, r.gani c
extracts wer ecaflf:gﬂéfﬂgﬁédﬁ %W%@%#a%&ﬁlaﬁe VﬁﬁuBu’E'%g’g‘?‘gé"g)é resi due,
whi ch was chr prrepeygabpite dHPE OYMC 85« ORS00 % 250t mmgcokumiay t£Bwonpound

1.2 g 611 - 9l 1300 £h Pl 0 P, 25710 T
Coa & oil) eaeens S?o%’ég‘g%’f;' gﬁ/é'uhr?e%(‘%’.%%nuwﬁay‘ég%% -%‘%%%i he, (20

nL: 247 ol ) Aiaf9%aBdka PR @%f&lweegl Brrd@0¢3978-34: 26.5 muol ) -.
The sol ul® onHymsMeOH (RRA andl walrreho 3T=amoi:mmnfsdaegmzﬁﬂowm5 doh. Acetic
anhydri de (10501 %8St REHE dMObUAE (741, € 40975asShi Lo LG Plad U OF 2 .

The reaction Rlxture was
[M + HI* = 547.23

Example 560
15
CH,
/O)\N’\cozu
N 0 oJ\o
Ph—¢ |
0™ “CH,
OCH;,
A.
| CHs
' O)‘N’\cozst
N o oJ\o
Ph— I%/\
07 CH, <)
OCHs
20

A mixture of the mesylate (18 mg; 0061 mmol)

N
Ph—d I%/‘osozcns

07 “CH,

’

25 the ester,

- 278 -



diluted with H20 (35 nlL) and extracted with Et QAc (3x); the conbined
organi c extracts were washed with aqueous IN HCl, H20, aqueous NaHCO3, and
finally water. The organic 10 phase was dried (Na2SCa) and concentrated in
vacuo. TH¥O00y260 product was chromat ographed (Si02; st BEWUSM/25YHdi ent
fromb5:1 to 3:1 hex:EtOAc) to give Part C conpound (1.0 g; 17% as an
orange solid. 15 BBHO CH3 Ph-<\ j A solution of Part C conpound (1.0 g;

4.65 mol ), 2 Nnrogpgecetic.anhydride (3 nl) and TFA (3 nlL) in a sealed
tube was heat OC for 8 h. Vo],atiles were renoved in vacuo and the
resi due was H@i ssol?eool n EEOQAc (50 nL). The solution was washed repeatedly
with saturated. aq (until all acid had been renoved from 25 the
organi ¢ phase), the ine, dried (Na2SO ) and concentrated in vacuo. The

resi due was chromat ogggphed (Si 2; 6:1 hex: EtOAc) to give Part D compound
(800 ng;. 87% >98% pur’e by HPLC) as an oil. 30 E. Ph-{~0 CH3 Nk NCO2CH3
N O-O OCHS3 [d83crV¥edlir M’ sitheSas/ 35 7RLamplenisasuParaf BPart D conpound

100 ;0. 8 | 2 0.01
ol ) and ( PROBPORRCISS (i, 3. ST RABEN L PRed D 8 il dTER hma) a2 10
stirred at Qﬁa%r(%ﬁﬂdnéférel\heaﬁ@dt?ﬁ 796 fier 24 HPLC/WWH@& t hat aI I
st arti ngs makero,al(3bagghesid CH,CN (1 mL) were added and the mixture

was heated at 75°C for another 48 h. The reaction was
cooled to RT, EtOAc was added, and the mixture was washed

with agq 1M NaOH and brine. The organic phase was dried
(Na,SO,) and concentrated in vacuo to give the crude

10 product. This was purified by preparative HPLC (YMC S5
ODS 50 x 75 mm column; continuous gradient from 70:30 B:A
to 100% B, where A = 90:10:0.1 H,0:MeOH:TFA and B =
90:10:0.1 MeOH:H,0:TFA) to give Part A compound (13 mg;

35%) as a colorless oil.

15
B,
/©)\N CO,H
Ph—(’ I °
O™ “CH;
OCH3
20 To a solution of Part A compound (12 mg; 0.021

mmol) in 2:1 THF:H,0 (1.5 mL) was added LiOH (8 mg; 0.19
mmol). The solution was stirred at RT for 24 h, then
acidified with excess 1M HCl (aq). The solution was
extracted with EtOAc (2 x 5 mL). The combined organic

25 extracts were washed with brine, dried (Na,SO,}, and
concentrated in vacuo. The crude product was purified by
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consuned and the presence of a peak which corresponded to the desired
product. The reaction mxture was filtered and the filtrate was
concentrated in vacuo. The residue was chromatographed ((S:d ﬁ(%; W se
gradi ent fromP82%% o 10 2:1 hex: EtOAc) to provide Part E cf%‘?ﬁ? 7? %00 nu;
75% as an oil. F. Ph~OCH3 | % "C02H o O OCH3,6 15 A solution of Part E
conpound (20 REEPBTYBEEVADIELG Rsing\Ghemamacropdifions as @bavediaiti on) was
stirred at 4gEvevelblghtompiim i (st Wey)e aseaDeelorDeygcEDlmnd the 20

resi due was thF,II flﬁgi by 5qlr}ggarati ve HPLC (YMC S5 ODS reverse phase col um;
30 x 250 mm ow rate = m./mn; 30 mn continuous gradient from 50: 50
A:B to 100% B, where solvent A = 90:10:0.1 H20: MeOH: TFA and sol vent B =
90:10: 0.1 $£0H H20: TFA) to give the gkdd@lagound (6.8 25 ng; 35% as a

| yophilate. [M+ H' =511.2 Ex_anp | e 563 Ph- <\ CH3 j~CO2H 0 0O OCH3
30 284 WD 01/21602 PCT/ US00/ 25710 A. Ph-4 C'éﬁ NCOCM3 N OO O OCH3

Ph—(sz/\ /©/\

N COzH

OCHj
A.
CHs
/@"N CO,Et
Ph— ﬁ/\
10 OCH,

A mixture of the mesylate (18 mg; 0061 mmol)

o
Ph—{ | 0S02CHs
15 N CH;3

4

the phenol (50 mg; 0.13 mmol)

OCHy
K,CO, (17 mg; 0.34 mmol) in CH,CN (1 mL) were heated at
20 70°C for 24 h. Additional K,CO, (30 mg) and CH,CN (1 mL)
were added and the mixture was heated at 75°C for another
48 h. The reaction was cooled to RT, EtOAc was added,
and the mixture was washed with agq 1M NaOH and brine.
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5 A solution of Exanple 562 Part E conpound Ph--(~ CO~H3 CHs N OO i |
OCH3 (38 ng; 0.072 mmol) in MeOH (5 nL) was stirred under an atnosphere
of H in the presence of 10% Pd/C catalyst (10 10 ng) at RT for 2 h. The
cat al yst Wae12#602 ered of f and the filtrate was concent PETARIW27Macuo to
give Part A conpound (35 ng; 92% as an oil. B. 0 CH3 NCON Ph-<\ N
010)' 0 15 TBeBordasit phasge ofasPdrtiied (NagsO hdand conperdkradedmiol ) in

aqueous Li OgabdoMo0five Mﬂé@fﬁhleog)maﬁétmﬁrﬁs Wes ptii¥daqshirred at RT
for 2h. The reactiopn was aci d’fﬁ ss .aqueous 1M HO and

ed™t
extract ed WPFRPEF®REVe (HPLL S&H_c) 55THBscg?rb¥ W&yt racts were dried
(Na2SO4) andontimeods afxatienty focom. 70020 rBsA due V0% ByumhkiredAby

preparal sve ohftf. 6 M 82l APXCAnE PNAR 0. 0&“&28;13% Tgio flow

rate = mn contlnuous gradi rom o 00% B

wher e sol vswep?arr'goﬁ 1ePepound d 1R ogy THAE brﬁﬁ &) 1888 98%- WD 01/ 21602
PCT/ USO0/ 25710 90:10: 0.1 MeOH: H20: TFA) to give, after lyophilization from
di oxane, the titlg conmpound (31 ng; 87% as a white solid. [M+ H + =

515.9 5 F. xanmr 56
/©/\N CO.H

'IIO

Ph—<\

OCH,
10

To a solution of Part A compound (12 mg; 0.021 mmol)

in 2:1 THF:H,0 (1.5 mL) was added LiOH (8 mg; 0.19 mmol).
The solution was stirred at RT for 24 h, then acidified

15 with excess 1M HCl (aq). The solution was extracted with
EtOAc (2 x 5 mL). The combined organic extracts were
washed with brine, dried (Na,S0,), and concentrated in
vacuo. The crude product was purified by preparative
HPLC using the same conditions as above to give title

20 compound. [M + H]® = 541.3

Example 562
0._-CHs N COH
P w
O)\O

OCHjs

| /O/\H’\co,cus

25
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Ph-GOCHg | i COzH N~ OO OCH3 10 A solution of Exanple 562 Part E
conpound Ph-<, CHg CO2CH3 N O OCH3 (20 ng; 0.038 mmpl) and aqueous Li OH

(1 mL of a1l M solution; 1 mml) in THE (2 nL) was stirr r 2 15
h. The react PO W4ture was acidified with excess 'Faqueougﬂ:lﬂkﬁo%ﬁgnd

extracted with Et OAg. The _conbi ped , organi c .extract re congcentrated in
vacuo. The residue %ng BG*+PR 8g g?’“‘b‘ﬁ%ﬂﬁﬂzﬁlﬁ(fé‘y%zl\(,\?Y% &5 %ﬂ“&t\/erse
phase col um; a3@ glgsinemmethyly esttexr -hyzEochlorade300n65 @O SOkl i nuous
gradi ent fromm@)$02AaBet & 1@Q%Bg, Waehs magl Vel mbom 945l iy kas

H20: MeOH: TFA and solvent B = 90- 10: 0.1 NBOH: 20 TEA Lo give (8., 6%
as a white sEFRFTefN\pt Rf forshdo Theymixfprs)wagseooird) tn ghdy E
anE 1Q s 55Pha-sXiGtYdh’eof Ql2BH, 0230 f43 6.0 WD in MedH MasCaR@Ed  Ph- - (

N @Gdg O CHoPtiBnwisdl X1 HhE xRS 3830oWaA! & GAPROLY R Rhg¥® G |
stirred overnight at RT. Volatiles were removed in vacuo .
(without heating) and the residue was partitioned between
ag NaHCO, and EtOAc. The aqueous phase was extracted with
10 EtOAc (3x). The combined organic extracts were dried
(Na,S0,) and concentrated in vacuo to give Part A compound
as an oil. This material was used in the next 'step

without further purification.

N"CO;CH,
,@:a\o

OCH3

15 B.

To a solution of the crude Part A compound and Et,N

20 (0.80 g; 8.00 mmol) in CH,Cl, was added a solution of 4-
methoxyphenyl chloroformate (0.93 g; 5.00 mmol) in CH,C1,.
The reaction mixture was stirred at RT overnight, then
partitioned between saturated ag NaHCO, and EtOAc. The
aqueous phase was extracted with EtOAc (2x); the combined

25 organic extracts were dried (Na,SO,) and concentrated in
vacuo to give a residue, which was chromatographed (SiO,;
hex:EtOAc 3:1) to give Part B compound (1.2 g; 61%) as an
oil.

30 C.
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NO)-O OCH3 10 (80 ng; 0.15 mmol), quinoline (2 L; 0.01 mml) and
Lindlar's catalyst (7 ng; 5% Pd/ CaCO3) in toluene (2 nL) was stirred under
an atnosphere of H2 for 2 h. More Lindlar's catalyst (20 ng) was then
added andv@®12¥6dhg was conti nued under H2 for anot her PCHUSM¥2580 which t he
15 reaction was conplete by analytical HPLC. The reaction mxture was
filtered (Celi te(D): and°¢ lutliohab€ DBspropmosyl Igllyednien (3aoug; The

resi due was o] F i .0 st ep fr 3:1to 2:1

hexane: Et m@? "Fo HB&?Q BRI ﬁ{lﬁe A20°hEPY02s MhAH S REBERS ! LS Phe 10
Nt N 07, COQH°EV1PF\ h?n@ d@CI‘«B 73 Sbl 2R {DAMHL)Par Th& conpound and
aqueous Li Ogofdt iibn Swad ﬂ].’va&ctlouwwm td RTUdnd istibdedrat Rt £6ed at RT

overni gh 1 M HCL
and extr%ctid Wi tﬁ‘g%’cﬁcﬁi@#r %‘Fheigg%fn gar&%énc?gnggri%i g%ﬁggs

concent rat eWapnstirned atROCefrru? has The mqa&;ls;z pixparetwa® HPLC (as
for 10 Exa”HE.Quﬂgé)w.{@hGHbe(bbemi.) tdnt GarmeIted( Mtﬁ'gztdﬁa/()(;&s)a whi t e

i d. +
?“(%l IOdj [CMH %Bcomglneg orga Ice e?: 6 Egc&‘g]rg lv?afssrl'?ec :Ltlh aqueous Eﬁ (=N 1/
HCl, H,0, aqueous NaHCO,, and finally water. The organic

10 phase was dried (Na,SO,) and concentrated in vacuo. The
crude product was chromatographed (SiO,; stepwise gradient
from 5:1 to 3:1 hex:EtOAc) to give Part C compound (1.0
g; 17%) as an orange solid. :

15 D.
CHs

O
Ph—<\N PN

A solution of Part C compound (1.0 g; 4.65 mmol),

20 trifluoroacetic anhydride (3 mL) and TFA (3 mL) in a .
sealed tube was heated at 40°C for 8 h. Volatiles were
removed in vacuo and the residue was dissolved in EtOAc

. (50 mL). The solution was washed repeatedly with .
saturated aq NaHCO, (until all acid had been removed from

25 the organic phase), then brine, dried (Na,SO,) and
concentrated in vacuo. The residue was chromatographed
(8i0,; 6:1 hex:EtOAc) to give Part D compound (800 mg;
87%; >98% pure by HPLC) as an oil.

0~ -CHs N CO,CHy
PG w
\ 0?0

OCHj

30 E.
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15 A N--CO2CH3 A Ph~-NI CHO-OOCHOGCH3 288 W 01/21602
PCT/ USO0/ 25710 To a 0OC solution of Exanple 565 Part A conpound NCO2CH3

01) 10 Ph&v CH% (60rrg 0.11 nmml) in DCE (3 nL) was added
dr opwi se @OK3A69E nc (43 L; -0.29 nmmol ). The sol ution was BEGHYI0ME0 5t oC
for 10 mn and i odocghl Qrorret hane_(244 L; 0.57 _mml) was then added. The

reaction was al | onwed fd*karm °F0P??-‘It A Cpungyy (HOORRIF oP - 30%, mLh, was
cautiously qgremthBdcbypedndt {25¢ adg;aquSS8s mhicl) (lcal ¢2 mgl d\/.lo:sol ution).

The aqueous | Q' 8i)mg§ﬁa§§%}gt ggcyvl th éﬁt raéga(%ﬁgl) tﬂg &fﬁ]eﬁ%q‘ rgam C

extracts were dried anct COﬂC acuo. resi ue was

chr omat ogr aphdd TB} @assﬁﬁﬁW%‘% a R &or Bhopnder No 2AL thigapeiBEOAc) to
gi ve crudeS PaHPLE/MSMphowdd tiat aMAstattedg hatBeia®xXhadtgemi t hout

further purif] Sﬁghﬁgd %gdBEthé%%génég gfohcﬁbak WhlgL corrégponded to
the desired product. The reaction mixture was filtered
and the filtrate was concentrated in vacuo. The residue
was chromatographed (Si0,; stepwise gradient from 5:1 to
10 2:1 hex:EtOAc) to provide Part E compound (200 mg; 75%)
as an oil.

0._-CHsz N/\CO H
Sielssa
O)\O

OCH;
15

A solution of Part E compound (20 mg; 0.038 mol) in

HOAc/conc HCl (1 mL of a 10:1 solution) was stirred at
45°C overnight. Volatiles were removed in vacuo and the

20 residue was purified by preparative HPLC (YMC S5 ODS
reverse phase column; 30 x 250 mm; flow rate = 25 mL/min;
30 min continuous gradient from 50:50 A:B to 100% B,
where solvent A = 90:10:0.1 H,0:MeOH:TFA and solvent B =
90:10:0.1 MeOH:H,0:TFA) to give the title compound (6.8

25 mg; 35%) as a lyophilate. [M + H}' = 511.2

Example S&63

0._-CHsz AN
Ph—<\ I/\m coat
O

OCH3
30
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OCH3 A solution of crude Part A compound and aqueous 20 LiOH (1 nmL of a1
Msolution; 1 mmmol) in THE was stirred at RT overnight. The reaction

m xture was acidified with excess aqueous 1 M HC and extracted with

Et OAc. TH¥O 03482 ned organi c extracts were concentrat edPEHUSHETHO The
residue was purified by preparative HPLC (conditions) 25 to gi ve the title
conpound. (7 ng; 1A% over. 2 steps) as a white solid M+ H' 527.2. -

289 WO 01/ 21602 PCTI USOQ 2571 ®- . ﬁ?ﬂaﬂé C CH3 N'CCZH NO 05
OCH3 A O CH3 Ph-{~ N Br -Ph¥ilktyre Exianpl € 5%2 Part D conpound 10 O
CH3 Ph-~ N (300 ny; 1.52 mmol), N-Brom-Bukkinimde (297 nmy; 1.67 nmol)

and AgNGOB-(28 ng; 0.19 nmmol ) in acetone (2 was stirred at RT for 30
mn. The m xture was filtered and 15 the fil te was concentrated in
vacuo. The residue was chronmat ographed (Si exane: Et OAc 5:1) to g| ve
Part A conmpound (320 ny; 6°/c) as yellow crystals

5 A solution of Example 562 Part E compound

(38 mg; 0.072 mmol) in MeOH (5 mL) was stirred under an
atmosphere of H, in the presence of 10% Pd/C catalyst (10

10 mg) at RT for 2 h. The catalyst was filtered off and the
filtrate was concentrated in vacuo to give Part A
compound (35 mg; 92%) as an oil.

B. .
- 0 CHs N" COH
Ph_<\ I/\/@/\ ’
15 OCH;

A solution of Part A compound (35 mg; 0.066 mmol)
in aqueous LiOH (1 mL of a 1M solution) and THF (5 mL)
20 was stirred at RT for 2h. The reaction was acidified to
pH 3 with excess aqueous 1M HCl and extracted with EtOAc
(2 x 5 mL). The combined organic extracts were dried
(Na,S0,) and concentrated in vacuo. The residue was
purified by preparative HPLC (YMC S5 ODS reverse phase
25 column; 30 x 250 mm; flow rate = 25 mL/min; 30 min
continuous gradient from 50:50 A:B to 100% B, where
solvent A = 90:10:0.1 H,0:MeOH:TFA and solvent B =
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B. CH3 Ph-(~N1 , SfBu3 20 H To a solution of Part A conpound (320 ng;
1.2 mol), Ph3P (13 ng; 0.05 mmol) and Tris(di benzyli dene-

acet one) di pall adium 0) (5 ng; 0.006 nmol) in THE (1 nlL) 2 Bu3SnH
(700 L; Z.QVW?‘)“”?dropwi se .under an atnosphere of N2. Th %‘@?s’gﬁj\as
stirred at RT for 2 h t hen was a;enched by addition of _aquequs KF (7 nL
of a1 M sol 3PFaRyO-FMeOHH.0r IFR)stet gived 35t RF Jyorhidizakion: Frphen
extracted w t diBxéde, (ke . titke conipowedl (30 aggadle) exsracklsiveer e washed
with H0, drigd¢Na2Seq), appk 2895, 01/ 21602 PCT/ US00/ 25710 concentr at ed
I n. vacuo. The res?guaﬁﬁdrl was cﬁrgg;tographed (SI 2; hexane:EtOAc 3:1) to

give PartB conpound (200 ng; 35% as an oil. In addition, the byproduct
vinyl conpgund OCH3 Ph NI ~ ~H % k{g%og gg; 43% was al so obt ai ned.
C Ph--(\OCHg N~CO2CH3 N1 " 0O olution of Part B conpound

(100 ng; 0.020 mmol ) and Exanpl e 562 Part B conpound

0O-_-CHs N

OCH,
10 A solution of Example 562 Part E compound
N 0“0
OCH;3

(20 mg; 0.038 mmol) and aqueous LiOH (1 mL of a 1 M
solution; 1 mmol) in THF (2 mL) was stirred at RT for 2

15 h. The reaction mixture was acidified with excess
aqueous 1 M HCl and extracted with EtOAc. The combined
organic extracts were concentrated in vacuo. The residue
was purified by preparative HPLC ((YMC S5 ODS reverse
phase column; 30 x 250 mm; flow rate = 25 mL/min; 30 min

20 continuous gradient from 50:50 A:B to 100% B, where
solvent A = 90:10:0.1 H,0:MeOH:TFA and solvent B =
90:10:0.1 MeOH:H,0:TFA) to give (9 mg; 46%) as a white
solid. [M + H]' = 511.2
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N~-CO2CH3 O1~-O OCH3 15 (100 ng; 0.22 mmol) and (Ph3P)4Pd (3 ng; 0.002
nmml) in toluene was heated at 100C overni ght under an atnosphere of N2.
Vol atiles were renoved in vacuo and the residue was chronatographed (Si02;
stepwi se YPAHEWA from 3:1 to 2:1 hexane: Et OAc) to gi vECPES/287180npound.
20 D Ph~ O CH3 NCO2H N\ O -kO OCH3 A solution of crude Part C conpound
(in aqueous 25 LiOH (1 nL of a | VX33R4ei-88% and THE (5 nL) was stirred
291 WO 01/21602 PCT/ USOQ 25710 at RT overnight. The reaction was
acidified to pH 3 with excess aqueous ag)d extracted with EtOAc (2
x 5 mnL). The conbined organic gxtract reldried (Na2SO4) and
concentrated in vacuo. The rgsigdile was purf*i!d by 5 preparative HPLC (YMC
S5 ODS reverse phase colum; 300%™CH}50 mm fFOW rate = 25 nl/mn; 30 mn
continuous gradient fromb50:50 A:B to 100% % ere solvent A = 90:10:0.1
H20: MeOH: TFA and solvent B = 90:10:0.1 MOH: H3guJFA) to give, after

| yophi | i zati on from di oxane, title conpound 10 (53 ng; 20% as a white
solid. g¥|+ H' =.513.3 Exanples 568 to 572 Followi ng the procedures set
out heretnbefore &nd 15 in the workin Exanpl es, the follow ng conpounds
were prepared. Exanple No. Structure N" "CO2CH,

N 0o
Ph—¢
o

OCH;3;

A mixture of Example $62 Part E compound
0~ -CHs ~
SIGUS S S
N 0“0

OCH;

10 (80 mg; 0.15 mmol), quinoline (2 pL; 0.01 mmol) and
Lindlar's catalyst (7 mg; 5% Pd/CaCO;) in toluene (2 mL)
was stirred under an atmosphere of H, for 2 h. More
Lindlar's catalyst (20 mg) was then added and stirring
was continued under H, for another 2 h, after which the

15 reaction was complete by analytical HPLC. The reaction
mixture was filtered (Celite®) and the filtrate was
concentrated in vacuo. The residue was chromatographed
(si0,; stepwise gradient from 3:1 to 2:1 hexane:EtOAc) to
give Part A compound.
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568 00 511.2 P C% N."CON 0C'7 569 w p~~p 515.9 Ph I N -C¥1 00% 511. 2
O GCh 01 570 nh v OClh 0 513.2 571 N+ OCNL 572 w 513.3 292 MD 01/ 21602
PCT/ US00/ 25710 Exanm | e R7 CHs | i NCO2H 5 A Q<s]clyNc OO0 10
10 To a mi WRPH2I92 t he ani no-ester (27 ny; 0.073 mol) | REID Soglgsgg Bu HO O
O 5-net hyl - 2- phenyl -t hi azol - 4-yl -ethanol (25 ng; 0.11 mmol; Maybridge)
resi n- bound Ph3P (2% ng; 0.081 mml) in CH2Cl12 15 (0.5 nL) was added DEAD
(20 L; 0.13 nmol) he reaction was stirred at RT for 6 h, then was
filtered. The filtrate was concentrated v.ﬂdbcggﬁ t he resi due was
purified by preparative HPLC ( YMGyS5~QDS Etg mm colum; flowrate =
50 nlL/m n; continuous gradlentmﬁqg

CHj

OCH;

A solution of Part A compound and aqueoué LiCH (1 mL
5 of a1l M solution; 1 mmol) in THF was stirred at RT
overnight. The reaction mixture was acidified with
excess aqueous 1 M HCl and extracted with EtOAc (2x).
The combined organic extracts were concentrated in vacuo.
The residue was purified by preparative HPLC (as for

10 Example 495) to give the title compound (14 mg; 18%) as a
white solid. ([M + H]' = 513.3

Example 566 (racemic)

I«p(@ e
N 0o
Ph*%| ol ¥ E:j

OCH3
15 A.
N> CO,CH,
Ph4?| cfko
OCH,
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20 30: 70 B:Ato 100% B, where solvent A = 90:10:0.1 H20: MeOH: TFA and
solvent B = 90:10:0.1 MeOH H20: TFA) to furnish Part A conpound. B.

~--,CN CO2H 25 293 WD 01/21602 PCT/US00/ 25710 A solution of Part A
conpound WAOVHA0Z 1 nl) was stirred at RT overnight, theBCHY80025ent r at ed
in vacuo to furnish title conpound (11 ng; 26% as a brown oil (94%
purity by analytical HPLC) . [M+ H + = 517.2 5 Exanr le 574 o' X0c-c30 10
A NY $ N~QO2CHs TO b 0% Eplatiiont ofcERémphe 88 rRaxesBeicompdung; 0. 082
mol) N COZCH3 HO O 15 6 5-nethyl -2-phenyl -t hi azol -4-yl -et hanol (25 ny;

0.11 mmol ; Maybri dge) “DaogcH,"h3P (32 ng; 0.096 mmol ) in CH2C12 (0.5
m.) was added d_2 agéi mml ). The reaction was stirred at RT for 6
red. The 20

h, then was Phit iltrate was concentrated in vacuo to give
crude Part A &&nfsnd. 294 01/ 21602 PCT/ US00/ 25710

OCH3

(60 mg; 0.11 mmol) in DCE (3 mL) was added dropwise
diethylzinc (43 uL; 0.29 mmol). The solution was stirred
5 at 0°C for 10 min and iodochloromethane (244 pL; 0.57
mmol) was then added. The reaction was allowed to warm
to RT and stirred at RT for 3 h, then was cautiously
quenched by addition of aqueous HCl (1 mL of alM
solution). The aqueous layer was extracted with EtOAc
10 (2x); the combined organic extracts were dried (Na,SO,)
and concentrated in vacuo. The residue was
chromatographed (SiO,; stepwise gradient from 3:1 to 2:1
hexane:EtOAc) to give crude Part A compound, which was
used in the next step without further purification.

AT
y 0“0
Ph—(o I ol ¥ <j

OCH,

15

A solution of crude Part A compound and aqueous
20 LiOH (1 mL of a 1 M solution; 1 mmol) in THF was stirred
at RT overnight. The reaction mixture was acidified with
excess aqueous 1 M HCl and extracted with EtOAc. The
combined organic extracts were concentrated in vacuo.
The residue was purified by preparative HPLC (conditions)
25 to give the title compound (7 mg; 12% over 2 steps) as a
white solid. [M + H]' = 527.2.

- 289 -



B. o-xo~ O] p 5 A solution of crude Part A conpound and Li.OH H20 (20
ng; 0.48 mmol) in THF: MeOH H20 (1 nL of a 3:1:1 mxture) was stirred at RT
overnight. The reaction was acidified to pH'"4 with aqu | , then
was extract@dVHth et oac (2x). The conbi ned organic extrg’ﬁugfyzﬁﬂe
concentrated in vacuo and the residue was purified by preparative HPLC
(YMC S5 ODS 30 x 100 mm colum; flow rate = 50 nL/mn; 10 m n conti nuous

gradient from30:70 B:A to 100% B, %Qer(ﬁ Sgiﬁ;nt A = 90:10:0.1

H20: MeOH: TFA and sol vent B = 90: 10: 7. ~H20: TFA) to furnish title 15
compound (16 ng; 34% as a brown oil (95%purity by analytical HPLC) . [M+
Hil+ = 565.2 F.xanF 157 5 NI N, YOKaCHa N6H 20 OCH3 A O H3G1
IBr 25 To a solution of 2,4- d'i"bm g (Avocado Chemicals, 19.6
g, 80 mmol) in CH2Cl2 (50 nL) was added droffv £& Et3N (30 ni, 210 mmol)
over 30 mn; the resulting solution was heate ref lux for 12 h. The
reaction mxture was cooled to RT, then was p dinto ice and 295 WO

01/ 21602 PCT/ US00/ 25710 acidified with concent rdgl.lgd HCl. The organi c phase
was concegitrated in vacuo to give an oil, which was

A.

0. -CHs

S

A mixture of Example 562 Part D compound

Br

10
CH3

""":I& | |
(300 mg; 1.52 mmol), N-bromo-succinimide (297 mg; 1.67
mmol) and AgNO, (28 mg; 0.19 mmol) in acetone (2 mL) was
stirred at RT for 30 min. The mixture was filtered and

15 the filtrate was concentrated in vacuo. The residue was
chromatographed (SiO,; hexane:EtOAc 5:1) to give Part A
compound (320 mg; 76%) as yellow crystals.

B.
0-.-CHs
Ph—(N | «SnBus

20 _ H

To a solution of Part A compound (320 mg; 1.2
mmol), Ph,P (13 mg; 0.05 mmol) and Tris (dibenzylidene-
acetone)dipalladium(0) (5 mg; 0.006 mmol) in THF (1 mL)

25 was added Bu,SnH (700 upL; 2.5 mmol) dropwise under an
atmosphere of N,. The mixture was stirred at RT for 2 h,
then was quenched by addition of aqueous KF (7 mL of a 1
M solution). The mixture was stirred vigorously
overnight, then extracted with EtOAc (2x). The combined

30 organic extracts were washed with H,0, dried (Na,SO,) and
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fractionally distilled (b.p. = 42-45C at 13 mmHg) to give Part A conpound
(6.0 g, 46% with ""'20l of the 5 starting material) as an oil. B. CO2CH3
O AO Y--~0 OO Br OCH3 10 A m xture of Exanple 559 Part E conpound (0. 60
g, 1.7 rWep3}2162 N CO2CH3 HO | 0J,0 H3 Part A conpouRET/U800RS7Yg, 3.7
mml ) and K2C03 (1.0 g, 7.3 15 mol) in benzene (20 nL) was stirred at RT
for 12 h. TcOneentitatedoimtvacudi.cafbe rémidualb@ilofwashe starting nmateri al

had been cogapgRstdgeh ﬁ@a (10, | eRGldRN fddc §f—§b|‘éé e sHAct on m xture
was filtered and t rated acuo The residue was

|Itrate S _conce
20 chromat oﬁ?‘é\B‘H‘éﬂg(‘Sﬁ% Mo 32t Bfie? 2) ¢ i@8.pEP B conpound
(0.41 g; 47B§'pasdmtwiny]Ccd\ibo\deCH Il \ NMCO2CH3 OO0 0 OCH3 25 296 WO
01/ 21602 PCT/ U G710 A solution of Part B conpound (40 ng, 0.080 mmol)
and t hi oi soRh na\' dg- (50 ng, 0.36 mmml) in toluene-

5 H :
(100 mg; 43%) was also obtained.

0-_-CHs ~
Ph—¢ L\/m CO,CHy
= 0" "0

OCH3

c.

10

A solution of Part B compound (100 mg; 0.020 mmol)
and Example 562 Part B compound

N"CO.CH; -
: |/©/o;\o

. OCHs

15 (100 mg; 0.22 mmol) and (Ph;P),Pd° (3 mg; 0.002 mmol) in
toluene was heated at 100°C overnight under an atmosphere
of N,. Volatiles were removed in vacuo and the residue
was chromatographed (SiO,; stepwise gradient from 3:1 to
2:1 hexane:EtOAc) to give Part C compound.

0._-CHa N/\cdﬂi
T
~ oo

OCH3

20
D.

A solution of crude Part C compound (in aqueous
25 LiOH (1 mL of a 1M solution) and THF (5 mL) was stirred
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EtOH (3 nL of a 1.1. mxture) was heated at 55C for 12 h. The reaction was
cooled to RT and volatiles were renoved 5 in vacuo. The crude product was
purified by preparative HPLC (YMC S5 ODS 30 x 250 nmm continuous 30 mn

gr adi ent f‘?’g ’EU% B: 70% A t0.100% B at 30 nin, where sol RO25710
90:10: 0. 1 H20: MeOH: TFA and, sol vent B = 90: 10: 0.1 MOH; H20: TFA) to give Part
C conpound (1%t BEopvgrnight; | The yregctign was peégified &9/ pH 3 15 A
solution of PexteEscagpecus 1M Hal ahdaktxaekpdawdthi BEOAR0(Z 40 519, 1

mrol ) in THE-H29 (3ofk Q&HIB?II?%% %{yégﬁg{ %&t‘éﬁéﬁt inéirgddﬂe(g“ 5159%02)6 2 The

reaction mxture was acl ( t1on of acetic acl nd th
partitioned béPfesAnrenrrated)injpaaeac Ths repidypcwas prgbfied Mase was
<(1r1 ig)ec; (l\/gsﬁg paaﬁaeaameatnmcd(%uc \ﬁ:mms &evagegi gnaégec%hﬁu% ngrggund

. , S I d. + Hl' = .
PCTI US00) 2571 SBE‘Qaﬁgﬁ %é‘sﬁ%?% c §0% L, |“1|j]6‘m'/i 33 ?‘ﬁ% ﬁ%’g %%%?‘é‘g é%?‘goeu’%t
her ei nbef ore &nam HRA:BAcAnBr @ P G Frpmberet gelvent o ngS@oHdlnids wer e
prepared. 5 ExgdiMeORNOPPISHreC se10ehvrhl] = o3 ONGE2H Mt @04 TIA) Q8 551. 2;

553.2 give, after lyophilization from dioxane, title compound
10 (23 mg; 20%) as a white solid. [M + H]* = 513.3

Examples 568 to 572

Following the procedures set out hereinbefore and
15 in the working Examples, the following compounds were

prepared.
Example No. Structure [M+H]*
ocH;
568 . 511.2
CHy 0
’*{I;ag(>jl;ww

569 ¢ 515.9
@ 511.2

L O e

OCH,
513.2
0.0
571 »_{,’];\ﬁ,@\l,w
Hs
OCH,
572 H 513.3
4 N_COH




C4 C3I1l'moo~o0 547.2 577 HBC OCH3 Ch 578 ,~ cH, o 0 531.2 H-CO{~
"}-(~ ~ NCONJb579 1 535.2; 537.2 NI Ha pew %l CI C C,ONX7 ~ "JO 580
C0311 551.2; 553.2 o % 298 WD 01/21602 PCT/US00/ 25710 Exanples 581 and
582 wer e WOREWE zed according to the general procedur eBCHESW2SHAD f or
Exanpl es 313 and 314. Exanple Structure [MtH + ~CHu o N~COpH 581 Ph' |
499.2 N ~I 5821 499.1 Ph4l 3 ON WD~ N, ~, CO=H 5 Exanples 583 and 584

were synthesized according to. - Example 573 -

@_( :r\c/": /©/°‘u COaH
o

5
A,
/(:r\n CO.t-Bu
g ﬁ
10 To a mixture of the amino-ester (27 mg; 0.073 mmol)

O/\NACOZt-Bu
HO oé‘o

5-methyl-2-phenyl-thiazol-4-yl-ethanol (25 mg; 0.11 mmol;
Maybridge) resin-bound Ph,P (27 mg; 0.081 mmol) in CH.Cl,
15 (0.5 mL) was added DEAD (20 pL; 0.13 mmol). The reaction
was stirred at RT for 6 h, then was filtered. The
filtrate was concentrated in vacuo and the residue was
purified by preparative HPLC (YMC S5 ODS 30 x 100 mm
column; flow rate = 50 mL/min; continuous gradient from
20 30:70 B:A to 100% B, where solvent A = 90:10:0.1
H,0:MeOH:TFA and solvent B = 90:10:0.1 MeOH:H,0:TFA) to

furnish Part A compound.

B.

/©/O‘N COH
0

25
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t he general nethods described hereinbefore (e.g. for Exanple 139) using
4- met hoxy t hi ophenol. 10 Exanple Structure [MH + P h | CH3 | N‘~ 583 N
0 1S 533.3 OCH3 OCH3 584 533.3 O ~CH3 OyS Ph N-~ Il 1 1 Jn-ACOZH 299 WO
01/ 21602 PYPOEBSPD5710 F.xam | c54. O CH3 OyS Ph-{~N IECT/USOHEpH 5
1H NVR (CDC13; 400 MHz) S2.42 (s, 3H , 3.04 (br s; 2H , 3.79 (s, 3H),
4.03 (br s, 2H), %sebwtsonchﬁ Papty A (qampoyindpim TBAG{¥} ®WL] nvasH)
7.15-7.30 (m silﬂi:rea 26-RT Wrdrfiight)) thén%as. eénéémtﬁéﬁed Bidxddido s, 1H)

300 WO 01/216Q2 PCTL LS00/ 25710 \What A_conpaund whi ch
has t he struc?8 ]C_;T 2%11?215??2:°mp‘\9 4 @‘1 F'% ZEQ?; %;nébr%h%%‘ X

(94% purlty by analytlcal HPLC). [M + H]" = 517.2

5
Example 574
c"’ /©/\N CO,H
gjl
10 A.

To a mixture of the amino-ester (31 mg; 0.082 mmol)

/©/\N’\cozcus
X

(o]

’ Q

S-methyl-2-phenyl-thiazol-4-yl-ethanol (25 mg; 0.11 mmol;
Maybridge) resin-bound Ph,P (32 mg; 0.096 mmol) in CH,C1,
(0.5 mL) was added DEAD (20 puL; 0.13 mmol). The reaction
was stirred at RT for 6 h, then was filtered. The

20 filtrate was concentrated in vacuc to give crude Part A
compound .
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R2c 5 wherein x is 1,2, 3 or 4, mis 1 or 2;nis 1or 2;, Qis Cor N Ais
Oor S; Zis O0or abond; 10 R is Hor lower alkyl; Xis CHor Ny R is
H, al kyl, al koxy, hal ogen, am no or substituted am no; Rea, R2b and R2c
are the SHABV60Yifferent and are 15 selected fromH, BFKYPOV25T0oxy,

hal ogen, am no or substituted amno; R3 is H, alkyl, arylalkyl,

aryl oxycar bonyl, Bal kyl oxycarbonyl, al kynyl oxycarbonyl, al kenyl oxycarbonyl ,

aryl carbonyl, al kyl.car bonyly~ar CHet YN 88
aIkyI(halo)aryloxycarbonyl{;;fﬁibﬂgyL§§[ij? | gxycar bonyl .
cycl oal kyl aryl oxycar bonyl , cycl oal kyl xyarylo«ﬂﬁErbonyl, cycl ohet er oal kyl ,
het er oaryl car bonyl ,. heteroaryl - heteroaryl-al ky[’ 20 kyl car bonyl am no,
aryl carbonyl am no, heteroaryl carbonyl am no, al kgegycarbonyl am no, 25
aryl oxycar bonyl am no, heteroaryl oxycar bonyl am no,
het er oaryl - het er oaryl carbonyl, al kyl sul fonyl, al kKenyl sul fonyl,

het er oar yl oxycar bonyl, cycToheteroal kyl oxycarbonyl, heteroaryl al kyl,
am nocar bonyl, substituted am nocarbonyl, 30 al kyl am nocar bonyl ,

aryl am ngpcar bonyl o Belet Daii yofl deerde PareyR| obepeumdldnd hdow.agoy! al kyl ,
A eyt ar vl oy 28T BT 48 ALl 3 xREYREOEREY ol B L SILEET o
aryIoxyarylaﬁk9u¥ngWSﬂnﬁﬁiQRﬂﬂfB&n?F,OEGHPitho The reaction’ was
acidified to pH ~4 with aqueous 1N HCl, then was
extracted with EtOAc (2x). The combined organic extracts
10 were concentrated in vacuo and the residue was purified
by preparative HPLC (YMC S5 ODS 30 x 100 mm column; flow
rate = 50 mL/min; 10 min continuous gradient from 30:70
B:A to 100% B, where solvent A = 90:10:0.1 H,0:MeOH:TFA
and solvent B = 90:10:0.1 MeOH:H,0:TFA) to furnish title
15 compound (16 mg; 34%) as a brown oil (95% purity by
analytical HPLC). [M + H]' = 565.2

Example 575

CH A~
S 3 N"CO.H
O~ I T Y™

20 ' OCH,
A.
(o]
Hﬁ)k/
Br
25 " To a solution of 2,4-dibromo-3-pentanone (Avocado

Chemicals, 19.6 g, 80 mmol) in CH,Cl, (50 mL) was added
dropwise Et,N (30 mL, 210 mmol) over 30 min; the resulting
solution was heated to reflux for 12 h. The reaction
mixture was cooled to RT, then was poured into ice and
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Frererry rrerer rbrpe trerr e rrrlr Ls WO 01/21602 PCTIHUSOO 25710

hal oal koxyar yl oxycar bonyl , al koxycar bonyl aryl oxycar bonyl ,

aryl oxyaryl oxycar bonyl , aryl sul finyl aryl carbonyl, arylthioaryl carbonyl,

al koxycar bd¥QOH#$Pxycar bonyl , aryl al kenyl oxycar bonyl,  PCT/US00/25710

het er oaryl oxyaryl al kyl, 5 aryl oxyaryl carbonyl, aryl oxyaryl al kyl oxycar bonyl
aryl al kenyl ox$€afbEASR Wikl | eoncantaiatedy HCL. or Fhex9reani o ghageh was

aryl al kyl sul f gayitent2ayt&hinorddiei o gafel ankeaY, swhiehwas

et o cary1 ol ke eRATIY S ted (R AraR 455 8F 47, PR FBL 5P
aryl oxyhet er ogiyeaPaRYyt A ¢empound \i6alOk @, 0%¢&syWitkyT20%r9f athe al kyl ,

aryl al keny4 ar gtabkyhg RaveéA XKOX ) Wraldsdl., aryl carbonyl aryl al kyl,
alkylaryloxyarylalky?, 15 aryl al koxycar bonyl het er oaryl al kyl

het eroaryl aryl al kyl, aryl carbonyl het eroaryl al kyl, heteroaryl oxyaryl al kyl ,
aryl al kenyl het er oaByl al kyl, aryl am noaryl al kyl or

am nocar bonyl aryl aryl al kyl; Y is ¢02R4 6 RéoicH,H or al kyl, or a
prodrug 20 ester) or Yis a CJJ t | e, a phosphinic acid of
the structure P(O (OR4a)R 5, (were Baa i CHYr a prodrug ester, R5 is
al kyl or aryl) or a phosphonic acid of the cture P (O (OR4a) 2,
(where Rda is H or a prodrug ester) ; includi al | stereoi somers thereof,

prodrug 25 esters thereof, and pharnaceuti calaghsacceptabl e salts thereof,
with the proviso that where Xis CH Ais 0, Q is C Zis 0 and Y
is. CO2R4, 6hen R3 is other than Hor alkyl containing 1 to 5 carbons in

t he nornaF chain. 2. A conpound having the structure
A mixture of Example 559 Part E compound (0.60 g,

1.7 mmol),
N CO,CHy
AT

H3
Part A compound (0.60 g, 3.7 mmol) and K,CO, (1.0 g, 7.3
15 mmol) in benzene (20 mL) was stirred at RT for 12 h. TLC
at this point indicated that “50% of the starting
material had been consumed and that the reaction had

stalled. The reaction mixture was filtered and the
filtrate was concentrated in vacuo. The residue was

20 chromatographed (SiO,; 3% acetone/CH,Cl,) to provide Part
B compound (0.41 g; 47%) as an oil.

CH3. N
A\ N CO.CH
O T 0w

OCHs

C.

25
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Qo
frrrrrr 111112 rreer vl Il 1111 CvO 01/ 21602 PCT/US00/ 25110 Res R2 R3
Rie' | 4N (CH) x t° ." | CH/M /Y R/~~~ \X( 2a(-2n A1l3. The
conpound WO O0H2¥0hed in Caim 1l having the structure R2PCREZIORSRY /| cooR4
\~I '\ % M. (CHZéa éCHZ)a/ r OX 5 1to R 4. The conpound as_defined in
Caim1 having @8tPatekicn ©f Rart) B.gpmpoynd (#Q,Ma.0)0n0R0 B#Ph) co2R4 R or
to \, (~2)aabd(th2pisomisotihanlideC) (50 g} RBEOmnmol) in toluene-

EtOH (3 mL of a 1:1 mixture) was heated at 55°C for 12 h.
The reaction was cooled to RT and volatiles were removed

30 2a RR R3 Rle RQom) \ N (fi)x \ (CH)a N (CH)n Y O X AX or 302 - |
| || |
"

5 in vacuo. The crude product was purified by preparative
HPLC (YMC S5 ODS 30 x 250 mm, continuous 30 min gradient
from 30% B:70% A to 100% B at 30 min, where solvent A =
90:10:0.1 H,0:MeOH:TFA and solvent B = 90:10:0.1
MeOH:H,0:TFA) to give Part C compound (17; 39%) as an oil.

10
D.
CH3 Pt
O S
=/ N (o] o
OCH3
15 A solution of Part C compound (17 mg, 0.031 mmol)

and LiOH.H,0 (40 mg, 1 mmol) in THF-H,0 (3 mL of a 2:1
mixture) was stirred at RT for 2 h. The reaction mixture
was acidified by addition of acetic acid and then
partitioned between H,0 (2 mL) and EtOAc (5 mL). The:

20 organic phase was dried (MgSO,) and concentrated in vacuo
to provide the title compound (13.7 mg, 81%) as a white
solid. [M + H]® = 534.2 '
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5. The conmpound as defined in CAaim2l1 wherein (CH2)x is alkylene,

al kenyl ene aI I enyI or al kynylene. 15 6. The conpound as defined i n Clam
4 wherein 7. The conpound as defined in Caim4 \Qﬁ?'és is N
20 8. The c‘xﬂﬂ%’r‘?&z as defined in Caim1 having the strucht 10I
Pt hitltt hiltl hull 11: IIIIWIUS@’ZS?lO (C82)x r |
(CH2).."N (CH2) CO’2H O ( R C=0EX e ' is alkyl, R3bis

aryl al kyl am no, aryl Fohtgwimg nthe pndcadures akekoaytryéeeinioefore and

di al koxyar yl agi,n r or. I y he
compound as dglbl %(lpanda gﬁgﬁig?rg%ﬁﬂ%l\%%n t]% %%?ngﬁgr%a@%?é ‘?erlé{m

| (CH2) R CO. 2HPTRPAEPE: R 10. The corrpound as defined in daim1l V\/nerel n Rea

10isa|koynrl—l CcHR ("HQ( ) x is CHR2  (CH2) 2 (("H?\’-l or (CH?) mis
CH2, or | -@¢H |saIhoraIkeI , CHZ 2, R
E)gampele No. y stru Q/ ) ) [M H]QH
O O
576 551.2; 553.2
OCH;3
CHy “coM
- 577 "‘CQ NLom 547.2
OCHs
CHy
578 531.2
CHy 0.0
HsCo m\
cm .
579 @ 535.2; 537.2
Hy
1 JOX
Ct 10."
CHy N coM
580 Q: J oon 551.2; 553.2
OCH;
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is lower alkyl, preferably -CH3, R2 is H Rea. is H R4Ais H Xis CH and
R3 is aryl al kyl oxycarbonyl, 15 aryl heteroaryl al kyl, aryloxyarylalkyl,
aryl al kyl, aryl oxycarbonyl, hal oaryl -oxycarbonyl, al kox car bonyl ,
al kyl ar We/ddhonyl , aryl oxyaryl oxycar bonyl , heteroa? %ﬁ?%%alkyl

het er oar yl oxycar bonyl , aryl oxyaryl carbonyl, 20 arylalkenyloxycarbonyl

cycl oal kyl ar yl oxycBXaRles 5&i \angd BPRavweTe HFYRAsized according to

het er oaryl - hakegenéra Bl paydoeduied Grlskylibad afyt @yl wha hager oaryl -

VAUT-W-¥l ln.r\n\ I oL

&ar bo,nyl | whi cI‘s Re optlcnal I];Msﬁt} hit ut ed. 1.
in Cla n15 mhereln X is ¢H 304 "111J 1~1 11¢111

heteroarylcga?onyl, al kyl oxyaryl oxycarbonyl, aryl al kyl sul fonyl,
polyhaloal‘ylafy[
wherein X Jis N. 13. The conpo ain11 wherein x is|2, m

aryl al kenyl Sul'tonyl , alkoxyarylalkyl 25 arylthlocarbonyl

cycl ohet er ge

The conpoupd as d%é i

S WO 01/ 21¢62—PER TOT et et a5
chlef

is 1, and p is 1. 558¥. The copp Wo,’ﬁj?dﬂ C ai m 1499/i ng t he

structure RS N CH2CH2, 0 | __, "/ Jd?%% Cf2 O!' R O

582 | | 499.1

rn—«‘;ﬂog\i%w

5
Examples 583 and 584 were synthesized according to
the general methods described hereinbefore (e.g. for
Example 139) using 4-methoxy thiophenol.
10

Example | Structure M+H]*

583 rn—«fj’\ e 5333

OCHy

OCHj

584 533.3

Ph_{ﬂo/OVOTiwz"
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/ 13 X CH2CH2_O ~CH2~C02H O R N CH2 15. The conpound as defined in Claim

1 having the 10 structure (CH2) ~ ,.CH2° N CO2H N X:"2CH2,R3 O or (CHZ)a
i ~2g NCH2CH2 OR3 ji::: C~~OXRi H3 where (CH2) nis CH2 or -CH 16. The
compound as¥B&P¥ in Caim 1 having the 15 structure P RIHMFOP2IN |
NC2H CH3 CH3 12, 305 attrrrerrrrrrrl111iiilll~~ CL MS W 01/21602
PCT/ USOQ 25710 y~coaH N yrco2HN CHIEGTMBLeRE8aN }- NO ~ N~- C02H
? OCH;
_CH, 0 S
IO
N O \l
COzH

5 W NMR (CDCl,; 400 MHz): & 2.42 (s, 3H), 3.04 (br s; 2H),
3.79 (s, 3H), 4.03 (br s, 2H), 4.25 (br s, 2H), 4.70 (br
s, 2H), 6.8-7.0 (m, 5H), 7.15-7.30 (m, 1H), 7.35-7.50 (m,
SH), 7.95-8.05 (m, 2H); 8.95 (br s, 1H)
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pCHs YOOPh -~~ | / Nl NCHs OOSH O(T) Ph }=NjINCORH ~ H$ CH3 2 CH3 i
i rrd O ~PfdNI/ PO } O/ ONCH3 CO2H CH3 COSH P~-- NI a F
CH3 COzHr 10 Ph ~-- NI N'N CORH CHs O' H31 - 306 _ 11111111 [I111]
11111 ~~IWPOLR1602111 * C L WO 01/21602 PCT/ US00/ 25710 PRCONSHAN1067 - ~0 AQ

CH3 H Ph N O N3 H
What is Claimed is:

1. A compound which has the structure

3

R

\/’—I (CH,) /\ I
|_¥<I o / e Napg”
ch '

R"
5
wherein x is 1,2, 3 or 4; mis 1 or 2; n is 1 or 2;
Q is C or N;
A is O or S;
Z is O or a bond;
10 R' is H or lower alkyl;

X is CH or N;

R? is H, alkyl, alkoxy, halogen, amino or
substituted amino;

R?®, R® and R?*® are the same or different and are

15 selected from H, alkyl, alkoxy, halogen, amino or
substituted amino;

R® is H, alkyl, arylalkyl, aryloxycarbonyl,
alkyloxycarbonyl, alkynyloxycarbonyl, alkenyloxycarbonyl,
arylcarbonyl, alkylcarbonyl, aryl, heteroaryl,

20 alkyl (halo)aryloxycarbonyl, alkyloxy(halo)aryloxycarbonyl
cycloalkylaryloxycarbonyl, cycloalkyloxyaryloxycarbonyl,
cycloheteroalkyl, heteroarylcarbonyl, heteroaryl-
heteroarylalkyl, alkylcarbonylamino, arylcarbonylamino,
heteroarylcarbonylamino, alkoxycarbonylamino,

25 aryloxycarbonylamino, heteroaryloxycarbonylamino,
heteroaryl-heteroarylcarbonyl, alkylsulfonyl,
alkenylsulfonyl, heteroaryloxycarbonyl,
cycloheteroalkyloxycarbonyl, heteroarylalkyl,
aminocarbonyl, substituted aminocarbonyl,

30 alkylaminocarbonyl, arylaminocarbonyl, heteroarylalkenyl,
cycloheteroalkylheteroarylalkyl, hydroxyalkyl, alkoxy,
alkoxyaryloxycarbonyl, arylalkyloxycarbonyl,
alkylaryloxycarbonyl, arylheteroarylalkyl,
arylalkylarylalkyl, aryloxyarylalkyl, alkynyloxycarbonyl,

. = 301 -
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CH3 where R3 = 5Rs Jr ¢l ""4~0 CF3 ~~~ ~~ 10 CHs, OCH3 / F 15 CH3

riCl rlcrv F CI OCHE 307 111111121227122 (112t i 11 2ff * CL Ii s WD

01/21602 PCT/US00/25710 HCG F3 C- s F3 1 NX®2,.1:.1 5 HO* Ph Br 02N H3C

CHs CFs CW@RK2IM3 (C O 10 C F Br HsC CH3 CH3 q 0 a ,PCI/{S0p25710
haloalkoxyaryloxycarbonyl, alkoxycarbonylaryloxycarbonyl,
aryloxyaryloxycarbonyl, arylsulfinylarylcarbonyl,
arylthioarylcarbonyl, alkoxycarbonylaryloxycarbonyl,
arylalkenyloxycarbonyl, heteroaryloxyarylalkyl,

5 aryloxyarylcarbonyl, aryloxyarylalkyloxycarbonyl,
arylalkenyloxycarbonyl, arylalkylcarbonyl,
aryloxyalkyloxycarbonyl arylalkylsulfonyl,
arylthiocarbonyl, arylalkenylsulfonyl,
hateroarylsulfonyl, arylsulfonyl, alkoxyarylalkyl,

10 heteroarylalkoxycarbonyl, arylheteroarylalkyl,
alkoxyarylcarbonyl, aryloxyheteroarylalkyl,
heteroarylalkyloxyarylalkyl, arylarylalkyl,
arylalkenylarylalkyl, arylalkoxyarylalkyl,
arylcarbonylarylalkyl, alkylaryloxyarylalkyl,

15 arylalkoxycarbonylheteroarylalkyl, heteroarylarylalkyl,
arylcarbonylheterocarylalkyl, heteroaryloxyarylalkyl,
arylalkenylheterocarylalkyl, arylaminoarylalkyl or
aminocarbonylarylarylalkyl;

Y is CO;R* (where R® is H or alkyl, or a prodrug

20 ester) or Y is a C-linked l-tetrazole, a phosphinic acid
of the structure P(0) (OR*)R®%, (where R is H or a prodrug
ester, R® is alkyl or aryl) or a phosphonic acid of the
structure P(0) (OR*),, (where R'® is H or a prodrug ester);

including all stereoisomers thereof, prodrug

25 esters thereof, and pharmaceutically acceptable salts
thereof, with the proviso that where X is CH, A is 0, Q
is C, 2 is O and Y is CO,R*, then R® is other than H or
alkyl containing 1 to 5 carbons in the normal chain.

2. A compound having the structure

30
R2<//" I \\ D /\|\ /hlr\ PR
9 /N I (cnz)x\o \x) (CH2)n (cnz)n
\—/
A r!
oxr

N0 O
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15 N0O2 , CHs - Cl - 308 [lllllll222222i0ill 22112 11111l e CL WO

01/ 21602 PCT/ US00/25710 2 QzI~f v, S S YT CH3 -N H3C CFs OCH3 OCH3 CF3
02N Ph ~N' \ NOO2Htg o O/ RCH3 where R3 = J~-~5)CHs , 6 Hj OCHs
Cl OCN. woor2®2 10 Cl | .,Na O laclj cif C r F3I /PCruseo2si® 309
11111111111111111111111111111

X’l'\ e l\\j.\ 1

3. The compound as defined in Claim 1 having the

structure
/~\1 T?
4
/CO R

\/,-|>__< I(cuz):\ / CoRRg - Rig
ch

5
4. The compound as defined in Claim 1 having
structure
r? '
| \ N O /k L ‘
CO,R'
©_</I o N ey
_ . o .R? . or
10 ' _
R; (CH,) (CH,)
’\éj/ 2 l\T/ 2 n\co -
N (CH,) 3
o~
(o Rl .
5. The compound as defined in Claim 1 wherein
(CHp)x is alkylene, alkenylene, allenyl, or alkynylene.
15
6. The compound as defined in Claim 4 wherein X
is CH.
7. The compound as defined in Claim 4 wherein X
is N. _
20 8. The compound as defined in Claim 1 having the
structure

- 303 -
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* CL MS WD 01/21602 PCT/US00/25710 Br OOLOCHa ? \ | rrr 21" ~d ?~
JyCHS~ OCH3 ~O0Or ~r 5, FgsSCH3r , r 10 ., aCFSONO vC' '~ NN
PO\ 5 NH2 Oa, CH6, 15F -/ \ EF rr r OCH3 NO2

1111111111 MA0Y2168211111111111 * CL M 'S WO 01121602 PCT/ USGG/‘?S%—‘GIQ/ 0

rcLOo CH3 CI | XX Y OCHg OCH3 N5 H PhN HA PhN {34 \
(CH,) . =
/ I ~o ﬁ-%mQ) _ACH,) ,~—CO,H
o ~ oy
LS c=0
I

wherein R' is alkyl, R® is arylalkylamino, aryl-
arylamino, arylamino, alkoxyarylamino, dialkoxyarylamino,
dihaloarylamino or alkylthioarylamino.

5 8. The compound as defined in Claim 1 having the
structure

\
——(CH,) o ___-(CH,) ;—CO,H

s |
O™~ ]
o]

Rl

10. The compound as defined in Claim 1 wherein R?°

10 is alkoxy or H,
CH,y ,CH,

(CHz)x is CHz, (CHz)2, (CHz)s, or —C——, (CHp)m is CHz, or
I

—CH—— (where R, is alkyl or alkenyl), (CHz)n is CH,, R!

is lower alkyl, preferably -CHs, R?® is H, R® is H, R? is

H, X is CH, and R® is arylalkyloxycarbonyl,

15 arylheteroarylalkyl, aryloxyarylalkyl, arylalkyl,
aryloxycarbonyl, haloaryl-oxycarbonyl,
alkoxyaryloxycarbonyl, alkylaryloxycarbonyl,
aryloxyaryloxycarbonyl, heteroaryloxyarylalkyl,
heteroaryloxycarbonyl, aryloxyarylcarbonyl,

20 arylalkenyloxycarbonyl, cycloalkylaryloxycarbonyl,
arylalkylarylcarbonyl, heterocaryl-heteroarylalkyl,
cycloalkyloxyaryloxycarbonyl, heteroaryl-
heterocarylcarbonyl, alkyloxyaryloxycarbonyl,
arylalkylsulfonyl, arylalkenylsulfonyl, alkoxyarylalkyl,

25 arylthiocarbonyl, cyclohetercalkylalkyloxycarbonyl,
cycloheterocalkyloxycarbonyl, or polyhaloalkylaryloxy-
carbonyl, which may be optionally substituted.

11. The compound as defined in Claim 5 wherein X
is CH.
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OI/NONCOCH3 CO2H CH3 CO2H 10 Phh Ph _N\ Ol / NCO2H H O N CO2H CH3
CH3 H3, / O\ Ph\ \I I/ NNPh\V\N (/ O/ C2ZH H / NCX¥HCH3 O Hs
CH3 Ph NI NY3 COZH c¢ 3c 15 CH3 K, where R 311 111 1111111111111111111

| 11111 Wa@¥21§2S WD 01/ 21602 PCT/ US00/ 25710 |~ |~ (S)PCHEMY2Y )y g3
H3CCH3 ($) (R (R 5 Y'~/~ t~"CH (R ' (R P =
12. The compound as defined in Claim 5 wherein X

is N. _
13. The compound as defined in Claim 1 wherein x
is 2, mis 1, and n is 1.
5 " 14. The compound as defined in Claim 1 having the
structure

O\ L
I
N CH,CH N. CO,H
O T

e} R’

or

N : cHZCHz\ a l /glq\ /coza
O e

(o)

15. The compound as defined in Claim 1 having the
10 structure '

: (CH,), c :
e YT
CH,CH
O ’
o &t
)a /ﬁﬁr\cqm

O~ “""“’“’Q

where (CHz), is CHz or —CH—' '

16. The compound as defined in Claim 1 having the

15 structure

P!’_ ” Ph N N COgH
= Y
LG\
c"s 3 2 r
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Gr; CO2HP CSI" CH3 H CH3 C02 10 G \ & Ph--N\ r, O\ phNOyo "~/
OINCHs CO2H T CH3 CO2H P = NCO2Ht~/ f Ph O Ta~COJ v ' ~

I
CH3 O/ OCHF2 CH3 CO2H S Ph NCOH oJ'o CH3 / I 15 Ph.0. 0 Ph O
0 1/ NI QWP82602 5 | cH3 CoPH CH3 CO2H 312 1111111 ﬁgﬁ‘?"%ﬁl“l 11111

I~ *C lP WO 01/ 21602 PCT/ US00/ 25710 R3d Ph

CHj

Pn«:ﬂ(,/@:?: %::/\OO% o
COzH ,

] N b e N N"co

R ]
10
02:/\0/@\%: CH
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y 0O OO/ N '"OHCH3 where R3d = 2?2\ | O 5 Fl)a ~OCH3 NO2 N2 r - r r
OCH3 CH3 , rr S.~ OCOCH3 H3 ~~OCHg | / OCH3 ~ ~ OCH3 1 OCH3 ,
15 313 11111111111111111111111 | 11111 * ¢ L Ms WO 01/ 21602

101 .~
OCH3 r

PCT/ USOO'WOPIRI60% | y - 4-0 00 OCF3 OCH3 OCH3 OCH3 S BF sPCI/US0025@f3 > gy

CH 3 OCF3, JI‘ QA if CHa CHg 99~ FC , Br, 0, 0 / O"all IAN)CHS,

, OH CH3,

o)-S/N/ .';L‘"n CO,H

i
P
Ph
=N 1;{3
P . N._-CO;H
CH, where R® =

e istavaculiaca i

15

oo (g 1O
; Y

"~y RS

ﬁ%ﬁ,ftx,éfi**j*%ffiha,

- 307 -

I

5
S



gCB7\i 2?2\ OCHKB 1I0CH3B3 OCH3 , OCCH3 S f "QOIl H3C 2/ CH3 H3C H3C
CN O ?/ CHa\ CHBY HICCH3 CH3 CH3 CHa, \ \ CH3 15 CH3 \ \ \ CH3 314

I 11T X111111111111111 11 1111 * L L M S WD 01/ 21602 PCJI/ US00/ 25710
CH3 ~I yoc We21803 13 | cr3 91 ~1 | FF, d OcF3 F 5 oo S4003 ph
~-N I | OoeH 0/ O-013d CR, where RBa = AO0. ICCH3\ GLcH3 2 | \\
~v 'OCH3 10 O 2 ~ ~

mm%w

3 F;
R, X § O
H
$ <\> Q (ﬁimph ;/\@/O’Br
0N Hc/ cH, ’ \

CF3

QL D
~Fo N
I

15
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crio O NO2 NO2 | O kc).-Qo I I 15 c¢c OCCH3 315 1 II I~ 11 1"~ 1
I~ 1"~ 11111 ~~! s c WO 01/21602 PCTIUSOQ 25710 rlr OCH3 OCH3 | OCH3 COC

OCCHOC H3 H3 3 H3 0 OOCFs OCH3 5 H3 ,r 10 OCH3 | / O OCH3 0 OHS /I
\ Or i CHEOmpIgep OCF3 -r"--Q 9~q 9~p \l F ~I ~ q F F , PETES002SHe 3 1 Cl
10/ CH3 /ICH3 I \CHB\ G I FI I F1 GO CHBCH3f FCH3, F

peSchgsuciecae]
., ._ &
V\é..’"O ;/\Q’(tic::,’ ‘ACIZLOCH, ', ,

H,C ,

;A@::Q’
Ph !
B
CH, , where R® =
. OO | 5 g
$ H
Lo 8 oo

t’\}’?' 3/\(2:"" (\Oz‘\O 3’@(@
oo, ' O¢ rora,
) (\O/‘\Qﬂ (\O\O’\O (\O\r




SCH3 CH3 | | CF 33, ~( \l CH3 9CH3 ~I / 15 H3C CH3 CH3 CH3 CH3, /I /I ~

Cl ~CH3/ CH3 CH3 I | \ ( CH3 316 11111111111111111111111111111 C1 L N
S WD 01/21602 PCT/USOQ 25710 1/ / \~l ~I OvCHa \ ~( ~~ ~I N
2/ CF3 ~~WP0126Q | F CH3 5 F O OCF3 ~F ~C [/ G]%BG:FB‘J%L‘E?MTGOPh oY
OOCHF2 POyl OOH N NI/ O OCH3 CO2H CH3 CO2H P ~--N | \ NCO2H Ph~N
N~CR2H O Oer 0100~/ Oer 0-)-0 CH CH3 &OCHF2 3 6kb, OH

RacSeWRgovey
TR RO e

oo 00" "L,
Q7 NOL reLo™

& o o,
0 "0y, <o
et v  0qQ,
oo TBP TR
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, 15 Ph NC2H Ph 3 Op OI/ ~0 ~N!/ O/ /[ CH3 C HCO®RH a 317 _
111111111111121111111111111111 * CL M S * WD 01/21602 PCTI USOQ 25710 O Ph
-NO~raPho(i N Ol / NCH3 COHs 2 CH3 CO2H OCH3 Ph -N O Ph }=N C
O ~OCH3 WO®2103 NvCO2H CH3 s 2 CH3 Ph N o Rae 0 N BCHISRSH] where Rae
=FFIl I~ 4+~ CH3 r CH3 NO2 10 CHs “a a CH3 OCH3 | OCH3 t?cl143 CH3 Cl

SRR TR0 200
0,0 V0. D070

S
0
H :
oY s
o - o Nﬁ [+ N\I |
CH; COzH , CH3 CO.H
10

B
Ph . o N._.CO.H

a0 Y - 5

CHy CH; , ’

o
o 1
>=N /©\/
o / o N CO,H
O
15 CHy R , where R =
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CH3 cH3 '****a CH3 F SCH3 CH3 15 rrlr -~ |1 / 31 O CH3, CH3 CH3 OCH3
O-/ 318 1111111111111111111 11111111111 * CL |v| S WO 01/ 21602

PCT/ US00/ 25710 'f |I' OCHs CH"Vi 3 .Jr A Cl g 0"~CHs O CH3 CH3 OCHs Cl
q5 QF . ~We212 CHs FC F CHs FF O/ , O CHs .1 RET§02576 _NC) 21

Ph )(D- CO2H 0 0 0-R3e CH3 , where Rae. _ 15 -319- I1il]
(S)-CH; , §/\©' (R) -CH; , §/\© "I CHy
5 (s) (R)
ﬁ(mk m” “OH
®  (®
Lo SN o0 Sl e
CH, t@ }\:;\/\m
, CH3 COzH ,
10
cl ci
P Ph o
v mﬁ B O
P
IS—N O/O/‘ CO,H
= B OX T,
COgH ,
o\%\/\ /©/>\ CO.H
15 OCHF2 ,
30Xy P 0] oL
co,u co,n
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Frrrrrrrrrriittrrrrrrrrti * CL W 01/21602 PCT/ USOO 25710 CH3 O O Il k
I/II/OIokI,I~I5Iq41LCI—BCI—|sCI—lsr rquFICICIq
,CI rlr iLCH3 | s CH3 CHs ~i CHs 10~/CHscHOCHS
vCr‘L‘OI‘)M?l‘Fm CH3 ONH gH3 Ph--<, N\\/~1 / N octﬁﬂ“%sﬂ"
lllllllllllllllllll ~Jir 11 o101
R34
: : i
o o
)=—.N . /©\j/ I
o%/\o N\)kOH
CH,y , where R¥® =

5 g\Og\@ OO0 v~ Q..
.., 'O @ 2o oW

00 gg,mm, geas)

’\ESO, 20 oI ag SRS IET )
~o ~o, % o™
o e o O,
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*CL MS W 01/21602 PCT/USOQO 25710 COCH3 oCH3 O-, N. CH Ph-{~Nj / N3 O1
CO2H PhNO]RSf 0NCH3C02H where Rif = HH OCH3 H ' HSCH3 H 5 OCH3

q, F, | ~ CH3 HH "I'*aOCH6 Ph N COZHlOCHS —HH
OCH3 H C |W°ﬁi§a§%’ OCHE, C '"~ | H3{ ' Pw%’ﬁﬂﬁﬂ
15 321 1!111iJ 111111 1111 1111 ||

gesiavcin ol ”’Wéf“m
Ao, oL oL
G 0D L O
' > Wi= Ve vl ]
U o, e 0,
0, D% B e
R e
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L MS ~II W 01121602 PCTIUS00/ 25710 F OHPf! Ph O C- I 0 O~NO=S CH3

O\l ~CH3 CO- 2H - Ph~R3g O=$ OOI / N CH3 C2H where R34 5 |
cl'%.F, , 3 lilt\acd fi\ HCC3 FF~ 2?2~ ~ ~ cl ~ 10 CH3
~Cl C , WoO/ge0] CcH3 gg \ ? C C OCF3 15 Ph N i -1XCT/BS8M35T1® b ops" R39
CH3 where Rag - 322 1111111 1112111 LILLL [ILIL 11 1111 * CL MS

o TPR TS

OCH3

B O

o<

\?{%, ACR AN }\@w,’ §\©~ocu,
So oA > o Ulle o ¥<]

. where R¥ =

10

S5 o0 oo *ISO |
PO TT0 =P 0
~0 =00 o™
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WD 01/21602 PCT/USOQ 25710 r HS .f .rr CH3, CHs Hscq NOZ F 5 CFs CH3, F
cl C cl acif CH3/ ~OCF3 10 Pty r COsH CH3 ~ O\ ~I Ph N,,,C2H O |

~~NN1c~ CH3 COZHCH3 R3 N-~COZH ~--N| O 15 CH3 . Were R3 - 323
L1111~ IWORVRI62 11111 1111111111 S WD 01/21602 PCT/usd‘&/Tﬂés?&’Eﬁ“‘b 0 CEO

o G ? O,
o o oL E
J\(EF%CH:', HO\{“"’, *O\? "\QOH

R T W cHR =l

“@ oC “@ oS O
CHs CHa’ CHs “ . F F, I, CHaF, F Cl’
o Oy hep o
3 CHg
E? ., O “i?
HiC™ CHy CHy CHy CHy

R U <N
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Ph Np Np I/ ON214 o CH3 Ph-~~ CH3 N H3CO N CO2H OCH3 - Cko p CHg I, H

CE Ph-~Y~1 , NOOo py CHs 00 &Il CzH. Phr \ RB N O p | N+j,COzH
CH3 where R3 = I-Y0 ~,0,0 oU -0, OPh"~C®W of pl R3 10 CH3 ,
where R3 WOO0Y21§02 0 ~C~-H3N COzH Ph j | o o |l o | p CH3 BCHUSOEITIO\N O | N
.CO2H 15 324 11111111 121222 LILIL L0t 1 |||| * CLMS
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" O Y
YR Y g, ray

OCH,

: OCF3 , OCH3
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WD 01/ 21602 PCTI USO00/ 25710 Ph OCH3 N CO2H -{~ Il 0,11 OO 60 P N1 %r
C2H OO0 OO I =CH Rah where R3h 51 CH3 1/ CH3 1/ CH3 1 / OCH3 1

[ O3 F
N---~OH CEBOUPEP%: ROh = | i/ CH3 1/ CHs 1/ CH3 1 / OCHFCE/USOResTid £ -

Br ,

L MS WO 01/21602 PCT/ US00/ 257 182 e
Y..P“ OD\O/
. N
ST
3

F C

cl, S, FC OCH3 CH3/ / 0~ Br 10 Rsh Ph N\ Oy00 OO |
15/ & Br H3, CH3 - 325 - 11111211211111212111121111112111 * C

o\%\/\

COzH , COzH
OCH3
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O O 10 CH3 23. The conpound as defined in Claim1 having the structure -
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353 11 1111 I 11\9%6 CLMS WD 01/ 21602 PCTI USOO 25710 27. The conpound as
defined in Cdaim1l having the structure Ph -CH3 LJ 0 OCK3 5 28. The
conpound as defined in Claiml having the structure CH3 0 CH3 jo,_ N
Ph--, COMWOOUD6OOCH3 10 29. The conpound as defined i nPCIAS257Mavi ng t he
structure CH3 O CH3 N CO2H Ph (M1 XNO -O OCH3 30. The conpound as
defined in O ai m1shaghng lﬁstructure Ph I N NZHaogh OCK3
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31. The conpound as defined in Clainl having the structure CH3 CHs Ph-<\
~ ] CO2H NCO OO OCH3 5 32. The conpound as defined in Caim1 having

the structWPEVN6E NO'COR2H | ~ O- Ph-%CH3 / | CH3 10 PE3/USR0A25710

phar maceut i cal corrp05| ti on corrprl sing a conmpound as defined in Cdaim1l and
a pharnmaceuti cal | y I N'e‘rc Rerefor. 34. A nethod PeH; | oweri ng
bl ood gl ucose | evel™® w} mnistering to a p&n in need of
15 treatnment a ther apeutl calTy ef Pec |ve anount of a conpound defined in
Caim1l1l. 35. A nethod for treating bet es which t,g_prrprlseaamnlsterlng
to a patient in need of treatmentg herape% v 3ef '\ anmount of a
compound as 20 defined in Claim1l. 3gy, A method 7] premal i gnant

di sease, an early malignant disease, 2 mali ghant di sease, or H
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dyspl asti c di sease, which conprises admnistering to a patient in need of
treatnent a therapeutically effective 25 anmount of a conpound as defined in
Claim 1. 37. A pharmaceutical conbination conprising a conpound as defined
in Cai mYO&AK6B2 | i pi d- | owering agent, an antidi abeti cPEHUR0/25319

anti-obesity agent, an - 355 IIIIIIII111111IIIIIIIIIIIIIIIIV\D

01/ 21602 PCT/ USQ0/ Fﬁa sive °Ha p t~a8gf egation

i nhibitor, andPBTy w(%%ﬁs agé‘ﬂ \ T hadpaceut i cal

conbi nati on as define ﬂ A mPB7 conpri sing sal 8 corrp%u and an

anti di abetic 5 agent. 39. The ¢ nation as defined in C 38 wherein
the antidi abetic agent is 1, 2, re of a biguanide, sul fonyl urea,
a glucosidase inhibitor, a PPARy agonist, a PPAR a/y dual agoni st, an
SA.T2 inhibitor, a 10 DP4 inhibitor, an aP2 i nhi bi tor, Fsulin

sensitizer, a gI ucagon-|i ke pept| de 1 (GP-1), | nsul in and/ or a
meglitinide. 40. The qqrrbl QL ) I_gefl ned in Chaim 39 wherein
] (o] o m n

anti di abetic agma ils O Wo deb
glinepiride, glipyWN tg pi of 0@, chl orpro cb ode, acarbose

mglitol, pioglitak6is troglie zone, rosigl |l'ha e, insu - 262570,
i sagli tazone JTT-501, NN- 2344, @u 95645, YM 440, R-11970 9677
repagl i ni de, nateglinide, KAD112D.. AR 20 H039242, GWM 40954 KRP297,

AC2993, LY315902, P32/98 and/or NVYP-DPP-728A. 41. The contffation as
defined in Caim38 wherein the conpound is present in a weight ratio to
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anti di abetic agent within the range from about 0.001 to 25 about 100: 1.
42. The conbination as defined in Caim37 wherein the anti-obesity agent
is a beta 3 g ergic agonist, a |ipase inhibitor, a Se%&&ﬂ@b

dopami ne) ME inhibitor, a thyroid receptor agonist an a |nh|b|tor
30 and/or an anorectic agent. 43. The conbination as defined in Caim42
wherein the anti-obesity aé@ht is orlistat, ATL-962, AJ9@My  L750355,

CP331648, si butram ne, toOM o0,H axoki ne, dexanphetgM ”phanternine
phenyl pr opanol ani and g J& mazi ndol . 44. The & td as defined in
d ai m 37 wher eP—~<{t lhe pidﬂ() ring agent |§haﬁ P inhibirtgr, an HMG CoA
356 I111 | 1 1 197 7cH | || [ I I I 1 911 CcL S W

01/ 21602 PCT/ US00/ 25710 redu se inhibitor, a squal ene sy £

inhibitor, a fibric acid derioely ve, an upregul ator of LDL receptor
activity, a |ipoxygenase inhibitor, or an ACAT inhibitor. 45. The
conbination as defined in Caim44 wherein 5 the lipid |owering agent is
pravastatin, |ovastatin, <SHawastatin, atorvastatin, cerivastatin,
fluvastatin, itavastatg NSag,Aatin, fenofibrate, genfibrozil,
clofibrate, avasiyibe,, MD- 700, chol estagel, niacin and/or
LY295427. 10 #6—¢The Conbi natijon as defined in Claim44 wherein the
compound i s preséht GHa a wei ratio to the lipid- |lowering agent within
t he range from about 0.001:1 about 100:1. 47. The conbination as
defined in Caim37 wherein CH,

21. The compound as defined in Claim 1 having the

5 structure
Ph

CHy

Br

22. The compound as defined in Claim 1 having the

structure
CH,

23. The compound as defined in Claim 1 having the
structure

TR O TN



15 the anti hypertensive agent is an ACE inhibitor, angiotensin Il receptor
ant agoni st, NEP/ ACE i nhibitor, calciumchannel bl ocker and/or
(3-adrenergi c bl ocker. 48. The conbi nation as defined in C aim47 wherein

t he anti hYPMBREAZ| ve agent is an ACE inhi bitor which i sPCIISBUBTWri |,

fosinopril, enalapril, lisinopril, quinapril, benazepril, fentiapril,

ram pril or noexipril; an NEP/ ACE i nhibitor NCIrOF®; omapatril at,

[ SI (R*, R*)] - hexahydr o- 6-

[ (2- mer capt o-| - oxo- 3- phenylpropyl)anlno] 2, 7L t hyl -

oxo- | H azepi ne-1-acetic_acid (genDpatrllat) or |CGS 30440; 25 an angi otensin
Il receptor antagonist. wQich is |rb-':~ta Qs rtan or val sartan;

anm odi pi ne besyl at e, pra n HG v : ] n fedlplne nadol o

propranol ol , carvedil ol ,oQp7 Ldirne The conblnatlon as
defined in O aim37 whereil the d?atelet aggregatlan inhibitor is aspirin,
cl opi dogrel, ticlopidine, aci,pyridanole or ifetroban. 50. A nethod for
treating insulin resistance, hyperglycenia, hyperinsul'inenia, or elevated
blood levels 35 of free fatty acids or glycerol, hyperlipidenia, obesity,
hypertriglyceri denea.or Thé hesmssurel @3 dlefiinel £ANPI4iHes. hadiiing hering to a

manmal i an sg%84§% % need of treatnment - 357 LILLILLRLELRELEElr CL M
NRRRRIAR F3%602 PCT/ US00/ 25710 a theragpeutjcal |y effective anount
of a pharmaceutical conbination as-defined i Im43. 51. A method for
treating irritable bowel syndrone, Crohn's e, gastric ulceritis or

5 osteroporosis, or psoriasis, which conprises
0. o
B3SO
' “\»/JL\
o\%\/\o OH

25. The compound as defined in Claim 1 having the

structure
O~ CHs

e Y i
QjEi\\//\\d/[:::L\“’N\V/n\oa |

10
26. The compound as defined in Claim 1 having the

structure

CH, .
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adm nistering to a mamal i an species in need of treatnment a
therapeutically effective amunt of a conpound as defined in Claim1l. 52.
The met hod as defined in Claim36 wherein the 10 disease is a |liposarcoma
or an epit P41 npr . 53. The nethod as defined in O ai RGNV 8% n the
epithelial tunor is a tunor of the breast, prostate, colon, ovaries,
stomach or lung. 54. The nethod as defined in Claim36 wherein the 15

di sease is ductal carRgi.noThei Bofpéundiad efiRabtin chabul 8rhadisd NER@ in

situ of the br fi broadenona of the breast, or prostatic
i nt raepi t hel i aﬁ%ﬁt&?ﬁﬁr&si a l11111111111101)1 Lilll 11 111 S 358
)=N /g\(\(:ozg
Q\r)\\/”\o 6¢L\
CHy
OCHg .
5
28. The compound as defined in Claim 1 having the
structure
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N (o} 0“0
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10 29. The compound as defined in Claim 1 having the
structure
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31. The compound as defined in Claim 'l having the

structure
CH3
S J@*"
O

OCH;

32. The compound as defined in Claim 1 having the

structure
N CoH
N
Ph—t I\o 0o
CH;
CH3

33. A phafmaceutical composition comprising a
compound as defined in Claim 1 and a pharmaceutically
acceptable carrier therefor.

34. A method for lowering blood glucose levels
which comprises administering to a patient in need of
treatment a therapeutically effective amount of a
compound as defined in Claim 1.

35. A method for treating diabetes which
comprises administering to a patient in need of treatment
a therapeutically effective amount of a compound as
defined in Claim 1.

36. A method for treating a premalignant disease,
an early malignant disease, a malignant disease, or a
dysplastic disease, which comprises administering to a
patient in need of treatment a therapeutically effective
amount of a compound as defined in Claim 1.

37. A pharmaceutical combination comprising a
compound as defined in Claim 1 and a lipid-lowering
agent, an antidiabetic agent, an anti-obesity agent, an
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antihypertensive agent, a platelet aggregation inhibitor,
and/or an antiosteoporosis agent. _

38. The bharmaceutical combination as defined in
Claim 37 comprising said compound and an antidiabetic
agent.

39. The combination as defined in Claim 38 wherein
the antidiabetic agent is 1, 2, 3 or more of a biguanide,
a sulfonyl urea, a glucosidase inhibitor, a PPAR ¥y
agonist, a PPAR a/y dual agonist, an SGLT2 inhibitor, a
DP4 inhibitor, an aP2 inhibitor, an insulin sensitizer, a
glucagon-like peptide-1 (GLP-1l), insulin and/or a
meglitinide.

40. The combination as defined in Claim 39 wherein
the antidiabetic agent is 1, 2, 3 or more of metformin,
glyburide, glimepiride, glipyride, glipizide,
chlorpropamide, gliclazide, acarbose, miglitol,
pioglitazone, troglitazone, rosiglitazone, insulin, Gl-
262570, isaglitazone, JTT-501, NN-2344, L89%5645, YM-440,
R-119702, AJ9677, repaglinide, nateglinide, KAD1129, AR-
HO39242, GW-409544., KRP297, AC2993, LY315902, P32/98
and/or NVP-DPP-728A.

41. The combination as defined in Claim 38 wherein
the compound is present in a weight ratio to the
antidiabetic agent within the range from about 0.001 to
about 100:1.

42. The combination as defined in Claim 37 wherein
the anti-obesity agent is a beta 3 adrenergic agonist, a
lipase inhibitor, a serotonin (and dopamine) reuptake
inhibitor, a thyroid receptor agonist, an aP2 inhibitor
and/or an anorectic agent.

43. The combination as defined in Claim 42 wherein
the anti-obesity agent is orlistat, ATL-962, AJ9677,
L750355, CP331648, sibutramine, topiramate, axokine,
dexamphetamine, phentermine, phenylpropanoclamine, and/or
mazindol.

44. The combination as defined in Claim 37 wherein
the lipid lowering agent is an MTP inhibitor, an HMG CoA
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reductase inhibitor, a squalene synthetase inhibitor, a
fibric acid derivative, an upregulator of LDL receptor
activity, a lipoxygenase inhibitor, or an ACAT inhibitor.

45. The combination as defined in Claim 44 wherein
the lipid lowering agent is pravastatin, lovastatin,
simvastatin, atorvastatin, cerivastatin, fluvastatin,
itavastatin, visastatin, fenofibrate, gemfibrozil,
clofibrate, avasimibe, TS-962, MD-700, dholestagel,
niacin and/or LY295427.

46. The combination as defined in Claim 44 wherein
the compound is present in a weight ratio to the lipid-
lowering agent within the range from about 0.001:1 to
about 100:1. _

47. The combination as defined in Claim 37 wherein
the antihypertensivé agent is an ACE inhibitor, _
angiotensin II receptor antagonist, NEP/ACE inhibitor,
calcium channel blocker and/or P-adrenergic blocker.

48. The combination as defined in Claim 47 wherein
the antihypertensive agent is an ACE inhibitor which is
captopril, fosinopril, enalapril, lisinopril, quinapril,
benazepril, fentiapril, ramipril or moexipril; an NEP/ACE
inhibitor which is omapatrilat, [S[(R¥*,R*)]-hexahydro-6-
[ (2-mexcapto-1-oxo-3-phenylpropyl) amino] -2, 2-dimethyl-7- -
oxo-1H-azepine-l-acetic acid (gemopatrilat) or CGS 30440;

an angiotensin II receptor antagonist which is
irbesartan, losartan or valsartan;

amlodipine besylate, prazosin HCl, verapamil,
nifedipine, nadolol, propranolol, carvedilol, or

clonidine HC1.
49, The combination as defined in Claim 37 wherein

the platelet aggregation inhibitor is aspirin,
clopidogrel, ticlopidine, dipyridamole or ifetroban.

50. A method for treating insulin resistance,
hyperglycemia, hyperinsulinemia, or elevated blood levels
of free fatty acids or glycerol, hyperlipidemia, obesity,
hypertriglyceridemia or atherosclerosis which comprises
administering to a mammalian species in need of treatment
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a therapeutically effective amount of a pharmaceutical
combination as .defined in Claim 43. ;

51. A method for treating 1rr1tab1e bowel
syndrome, Crohn’s disease, gastric ulceritis or
osteroporosis, or psoriasis, which comprises
administering to a mammalian species in need of treatment
a therapeutically effective amount of a compound as
defined in Claim 1.

52. The method as defined in Claim 36 wherein the
disease is a liposarcoma or an epithelial tumor.

53. The method as defined in Claim 52 wherein the
epithelial tumor is a tumor of the breast, prostate,
colon, ovaries, stomach or lung.

54. The method as defined in Claim 36 wherein the
disease is ductal carcinoma in situ of the breast,
lobular carcinoma in situ of the breast, fibroadenoma of
the breast, or prostatic intraepithelial neoplasia.
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