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di seases and di sease states. The invention also relates to mgthads. 9o
synt hesi zi ng natural products and novel, structurally-related c em ca
conpounds. More particularly, the present invention relates to novel

anal ogs of and processes for the preparation of conpo

phar maceut i c3P @78%0& tions 10 thereof useful in the treat rrent of , for
exanpl e, inflammtion, cancer, cachexra cardrovascular drsease di abet es,
otitis nedia, ' 'ﬂv‘rﬁ ray \/\% gt he
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anal ogs gr emeﬂsf%ﬂdﬁﬂhé zrtattnttrt 8f, fo?éﬁﬁﬁ@@rﬁlar}tmrﬂah Sank [ BIhBNEL Cardfdscabhd distdde ot her
patents and erein are, in their entirety,
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i ncor por at ed r"B‘Il é'?g‘ﬁééusﬁ'é?’%"a"w{?gr” t)"’“The conpound of Fornula (1), also
known as acant hoi ¢ acid, has beeﬁﬁ_@m&’ah&@ﬂﬁave certain pharnacol ogi cal
effects, incl Udimnzhd‘p@rax mmmatanartag@sx BhiAnCoa tnidgndhidyaAORG OBy dATHE | Vi T Y.

The conpound groula (1) al: Ve 0,40/ kg is
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Factor-a (TN r.’? 188115 é%ta'ence O‘ﬂusfrpfdrﬁnce an(a aﬁlt Xther paté?lES cfprmte{ 5.;rt.rbhc:ar| ioh ¢ gd%?%"r ation

of acant hoi &°VaE & acanthorc racrd I mrune
di sease is desioipetirehningoroeieht HERIEE MM ent  Publ i cati on WD 95/ 34300 (Dec.
21, 1995). Al so, the conpound of Formula (1A), kauranoic acid, and the
correspondi ng net hyl -ester -

CHs  coon
95 )

The compound of Formula (I}, also known as acanthoic acid, has been reported to have certain

pharmacological effects, including, for example, analgesic and anti-inflammatory activity. The

compound of Formula (1) also exhibits very low toxicity; 1000 mg/kg is the minimum lethal dose
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10 anal og of the conpound of Forrmula (1A), as well as nethanqﬂbm:§ 2H§ ion
anal ogs of the conpound of Formula (1A have been isol ated fronm th

bark of Acanthopanax koreanum Nakai (Araliaceae). See Kim Y H and Chung,
B.S., J. Nat W F:)roo_,'2 51, 1080 (1988). (The proper chem g@l
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convent i Ona'aLx gqorw bfdﬁera%gthua el éi* O08 oﬂ.rn%rqfedd%@?%e is GG rreagnﬁ &Kt Patent

car di ovascul ar ki n re ness, vira ectlon etes, and

transpl ant rFaplisgtiop 9955?\?%088%@? rdfer ous approaches to regul ate the
production of Tuabs, tNeempsing of-Batrar {14). dadarbiaecid ant el @uspargingmethkrawn,

novel appy Oaaﬁzh@%f th€ eamewa@spmanﬂ 1 NALIRGEHahRl mﬁer.mha&gls 0ffe Jora Juﬁ&&ﬁ ate

the -2 1 obe 53 PCT/£JS00/ 13 r oduct

Noor osi 5 FadPOPa{I P et £ d s o Gty gy K g Gt | ong
sought by tSao¥an, of Hoid|Ghuign BShe! et Pfosahn*ﬁﬁ%/(léﬁfs)t Kiehe |prpperrphérgierl Agresoefdi ngl y,
it is an objkeeinoRkeid, PELAF-ESAND-olcAME Ak &P e kbwh bAVRIE kKRGS ERATe fréVided e

synt hetic anﬁisregre g1-s‘ynt hetic preparation of the conpounds of Formnul ae
(1) and (I A Rd théir.structural anal ogs, including novel anal ogs, of the
conpound® of Forrrul ae (1) and (1 A). The conpounds of the present invention
i ncl ude, for exanple, conpounds having the chem cal structure of Formula
(1'l) and conpounds having the chem caI we of Formula (I1A).
Regarding conpounds having the c| . cture of Fornmula (I11), the

i nvention includes: 10 R10

COOH
(1A)

Tuwmor Necrosis Factor-a (herein “TNF-o.” or “TNF”} and/or Interleukin-1 (herein “IL-I"’) are

20  involved in various biochemical pathways and, thus modulators of TNF-a and/or IL-1 activity or

production, especially novel modulators of TNF-a and/or IL-1 activity or novel compounds that

influence the production of either IL-1 or TNF-q, or both, are highly desired. Such compounds and

classes of compounds would be valuable in maintaining the human immune system and in treating

diseases such as for example, tuberculous pleurisy, rheumatoid pleurisy, and diseases not

25  conventionally considered to be immune disorders, such as cancer, cardicvascular disease, skin redness,
viral infection, diabetes, and transplant rejection.

Although numerous approaches to regulate the production of Tumor Necrosis Factor-o and the

interleukins are known, novel approaches, compounds, and pharmaceutical formulations to regulate the

2.



wherein the R groups are defined as follows: If any R3-R5, R3, ' R13
is not hydrogen, R2 or R6 or 15 RO is not nethyl, or R o is%n%(ﬁggéﬁ%&%hen
Rl is selected fromthe group consisting of hydrogen, a hal ogen, COCH,
Cl- C17 carboxylic acids, Cl-Cl2 acyl halides, Cl-Cl12 ggyl fesidues, C-Cl2
esters, Cl- f"-’?ﬁ%ondary am des, (Cl1l-C17)(Cl-C12) tertiary amdes, Cl-Cil2
al cohols, (Cl1-Cl12)(Cl1l-Cl12) ethers, Cl1-Cl12 alkyls, Cl1-Cl2 substituted

al kyls, C2-Cl | k | s, C2-C12 substituyted al kenyl n -C17. aryls;
howgver 1 i f plg%ﬁﬁ?‘ﬁ?’%ﬁor Tﬁfﬂos:hg’cmﬁiin_ ﬁ%leg{#néarﬁ)ﬁ/iéﬁﬁ%g%ﬁ?lé ﬂ%,hg\ﬁg?sen gﬁﬁso%&/ar e
each net hyl by tesdofRkiinthea@H2, t hen 20 Rl is sel ected from hydrogen, a
hal ogen, Cl-Cl2 carboxylic aci ds sufdardidneaswltiohal i des, Cl1-Cl2 acyl

resi dues, C2-Cl2, est.ers, .C2- C i L (- - ertiary
am des, C2-Cl2 a c@%ﬁ’éﬁlys‘ ft‘]s a{&%%b gi%%(pg%&g{fg "gﬁtﬂgﬁgdegﬁggﬁg]n%@%ﬁ%ﬂn@ acetyl
et her, C2- Cgmigynbgticsoreparationpl the Geairopads PREP Y @nd (Bh) gnq sheir siryeer), pralossen - C12
subst i t ut ed ilubigg el S anadsdof @2 céiipduwals yfiFormuR2(1pndl(1/9 are each separately

sel ected from hygdr I 1= G VA WY o hityt ed
Akl 5. C2- Clo acgnCor iR pBGE ety 8%’%?’*5%"‘% g %gﬂ*%’%‘* il

C, - CA7 acy! strieprecd Bormglr € e compiadsisring s Spre srudurs ob e iiA) oBeshigips

00/ 73253 PCEbhitmid &3RHRe RBmiRD strubtdre ofEprm (@), R hvdRfion imhideseach separatel y

sel ect edyf rom hydrogen, a hal ogen, Cl1-Cl12 alkyl, Cl1-Cl2 substituted

al kyl' s, C2-C12 al kenyl, C2-Cl2 substituted al kenyl, C2-Cl2 al kynyl, and
C5-Cl12 aryl. In particularly preferred odinents, R11 is a Cl-C6 al kyl,
or Cl-C6 substituted al kyl, and all Rooups are hydrogen. 5 R6 is
sel ected from hydrogen, a hal ogen,& Kyl , REL-C12 substituted al kyls,
C2-Cl12 al kenyl, C2-CF2 subst,i tuted | fﬁd C2-C17 alkynyl. Rio is

sel ected from hydrogen, a ha _ ' Ilkyl, Cl1-C6 substituted

al kyl, C2-C6 al kenyl, C2-C6 subg ﬁ? 1", Cl1-Cl12 al cohol, and
C5-Cl2 aryl. RE4 and R15 are s gelect'ed from hydrogen, a hal ogen,
CH2, C1-C6 alkyl, Cl-06 10 sBbstitt al k{12 C2-C6 al kenyl, C2-C6
substituted al kenyl, C, -C6 al coral, -C6 aryl. Regardi ng conpounds
havi ng the chem cal structure of Fornula“(11A), the invention includes: R7
R11 R10 R15 R14 : an

wherein the R groups are defined as follows: If any Rs-Rs, Ry, Rs, Ryi-Ry3 is not hydrogen, R, or Rg or
15 Ry is not methyl, or Ry is not CH,, then R, is selected from the group consisting of hydrogen, a'
halogen, COOH, C;-Cy, carboxylic acids, C\-Cy2 acyl halides, C;-Ci; acyl residues, C-Cy, esters,
C,-Cy, secondary amides, (C;-C2)(C1-Cy2) tertiary amides, Cy-Cya aleohols, (Ci-Ci2)(Ci-Cia) ethers,
Ci-Cya alkyls, C1-Cz substituted alkyls, C»-C» alkenyls, C5-C;s substituted alkenyls, and Cs-C)y aryls;
however, if all Rs-Rs, Ry, Rg, Ryy-Rys are hydrogen, R, Re, and Ry are each methyl, and R is CHa, then
20 R, is selected from hydrogen, a halogen, C,-Ci» carboxylic acids, C;-Cyp acy! halides, Cy-Cy; acyl
residues, Cp-Cy; esters, C-Cyz secondary amides, (C,-C3)(Ci-Cy3) tertiary amides, C;-Cy» alcohols,
(Ci-C12}(C-Cyy) ethers other than methyl-acetyl ether, C;-Cy; alkyls, Cy-Cya substituted alkyls, Cr-Cy,
alkenyls, C,-Cyy substituted alkenyls, and C;-Cyz aryls.
Ry and Ry are each separately selected from hydrogen, a halogen, Ci-Cy alkyl, Ci-Cy2
25  substituted alkyls, C»-Cyy alkenyl, Co-Cy; substituted atkenyl, C; - Cy; atkynyl, C,-Cy; acyl, C-Cyp
alcohol, and Cs-C)3 aryl.



WB -R12 R2 15 wherein, if any R3-R5, R7, R8, Rl1-R13 is not R ﬂ) R2 or
R6 is not nethyl, RO is not CH2, or-if it is not true that éh

and R11 is OH, then Rl is selected fromthe group consisting of hydrogen a
hal ogen, COOH, Cl1-Cl12 carboxylic acids, Cl-Cl2 acyl halides, C1-Cl2 acyl
resi dues, CL¥88938ters, Cl-Cl2 secondary ani des, (waﬁﬁﬁTTfﬁ-CJS)
tertiary am des, Cl-Cl2 alcohols (Cl Clz) (C1- C12) et hers,

Cl- Cl2al kyl s, 1 ted a ken

substit ut ed aIkéﬁ&#glﬁ% aFT Maﬁﬁemﬁé%m%TT“ %éﬁﬁV@“WQ%W6&3 R2
and R6 are @a@@sﬂgmmwwmyadacmxmwmgceﬂzsmﬁmm@}ﬂmww GiferaliRiyli :d Eeleatled from
hydrogen, a;N\ahiegsn prefeledhboGREROXY s b € -8£d18s or §lo, Gltiraeddikyl) ald Meer R C1- C12
acyl residues, C2-Cl2 esters, Cl-Cl2 secondary am des, (Cl-Cl2)(Cl-C12)
tertiary anPd@ET e BF %  al cohols, (Cl-Cl2)(Cl-Cl2) ethers, C2-Cl12 al kyls,
C2- C12 sabsti tutlb@deq@QIﬁﬁm h@%mﬂhaéﬂgfd’eﬁﬁ”a”dh@l Er siegpiedatyls GrStipkeanled

al kenyl ; R2ci-s,, sekredanedr. amchydeiegen, a hal ogen, Cl1-Cl2 al kyl, Cl1-Cl12
substi t ut ed al ky s I t At C12
ooyt e 0121{ Is s%e% m%krggax a]amg& gﬂ. cs%lggn &tc%qubgélt&;t@aﬁ&f%yaggr%: 0932V
00/ 73253 PCP“‘?“@"?@C)%E'?L*’S‘EW? gy ﬁz;C"PiSO °F@?d “r5: ind RI1. R13 are each

separat el y sel edteendf Ri@mehyphrasfiestjectad frah dgdopen, GLhdBk2, Chbk§HGs dBdt CI-Zs

substit ulr()ed S@Lt}ﬁ}féd%lkylca é}%&e ‘ Kze(f%llbstlt% a@:lzl%l %ﬂlbgse;ldoﬁdi'taﬁtfb ‘3& KSDY' C2-C12

al kynyl, and C5-C r F 8%§ |nent§ R11 is a
T Al kol or T et PR SRR SO Bl Mo RGP BT ¢
hydrogen; 5 R6 is selected from hydrogen, a hal ogen, Cl-Cl2 al kyl, Cl-Cl12
substituted alkyls, C2-C 2 al kenyl, C2-@L2 substituted al kenyl, and C2-CS7
al kenyl; Riois selected fron1hydro-;n a hal ogen, CH2, C1-C6 al kyl, Cl-C6
substituted al kyl, C2-C6 alkenqu{i¥1CB ubstltuted al kenyl ,. Cl-Cl12

al cohol, and Co- C12 aryl; and R14 :nﬂsfi ye gt ereo-specific, and are
separately sel ected fron1hydmgo
substituted al kyl, C2-C6 al keny
and C5-C6 aryl. It is a further
conpounds havi ng the- chem cal:
processes for the synthetic ana
havi ng the chem cal structure of
havi ng the chem ca

“GHE 10 C1-C6 al kyl, C1-C6
@_ gﬁ al kenyl, Cl1-C6 al cohol,
hﬁ |nvent|on to provide

: 0 ornmula (11B), and to provide
i s nthe?’% preparation of conpounds
%or@ﬂma3(1|8) Regar di ng sai d conmpounds

(11A)

15
wherein, if any R3-Rs, Ry, Re, Rj3-Ry; is not hydrogen, R; or Rg is not methyl, Ry is not CH;, or if it is
not true that R,y is CH,OH and Ry, is OH, then R; is selected from the group consisting of hydrogen, a
halogen, COOH, C,-C,; carboxylic acids, C;-Cy; acyl halides, C;-C;; acy! residues, C,-C,; esters,
C-Cy; secondary amides, (C;-Cy2)(Ci-C)3) tertiary amides, C\-C)3 alcohols, (Ci-C2)(Cy-Ciz) ethers,
20  C-Cppalkyls, C\-C;; substituted alkyls, C5-C,; alkenyls, C;-C, substituted aikenyls; but
if all R3-Rs, Ry, Rs, Rp-Ry3 are hydrogen, R, and R4 are each methyl, and Ry is CH; or
CH,0H, then R, is selected from hydrogen, a halogen, Ci-Ci2 carboxylic acids, C,-C; acyl halides,
C-Ci2 acyl residues, C-Cy» esters, Cy-Cy; secondary amides, (Ci-C\2)(Ci-Cyy) tertiary amides, C»-Cpy
alcohols, (C;-C3)(Ci-Cy;) ethers, C;-Cy; alkyls, C,-C,; substituted alkyls, Co-Cya alkenyl, and Cp-Cj;
25  suobstituted alkenyl,
R; is selected from hydrogen, a halogen, C,-C); alkyl, C|-C;, substituted alkyls, C5-Cy; alkenyl,
C;-C)z substituted alkenyl, C; - Cy; alkynyl, C-Cs; acyl, C)-Cy; alcohol, and Cs-Ciy aryl;
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15 structure of Formula (JIB), for exanple, the conpounds herqbaoﬁ§§b at ed
TTL1, TTL2, TTL3, TTL4, and their anal ogs and derivati ves, the I nvent’l on

i ncludes: 20 wherein the R groups are defined as follows: Rl is sel ected
fromthe grouy conS|st|ng of hydrogen, a hal ogen, COOH, Cl-Cl12 carboxylic
aci ds, Ci-ClQﬁ% P**hal i des, C1-Cl2 acyl residues, Cl-CISTERMLEE c1-Cl2
secondary anldes (C1- C12)(C1 Cl2) tertiary am des, Cl-Cl12 al cohols,

(C1-C12) (C1-C12) e C al k Cl stituted al k I C2-C12

al kenyl s, C2-C12 é’t‘%q{"ist Ut é;o?d ?1” %’““ g“'?taof‘jfe&?‘*%‘tefqgl’x}tyéf"ge?f;a ‘l}ﬁé‘%’r tGese

condi ti ons,  #L |C$Cp|5‘é’Ffét"Et’cﬂ“‘)"5’s‘é1Cee@t}‘éwl fCrEmsaeitned kG2 Coatkbok pid &-Gci ds,

Cl-C12 acyl arﬁallrl ,stas:ma@lpr&érad ashohimes RUEs C-@nikyClr €13 s@shit@ESalky@RAL his Nost

preferably s gﬁggﬂD gﬁh’ and the Cl1-C6 esters. -5 1 Cctober 2003 WO

00/ 73253 P 356 and R9 are each separately selected from

hydr ogen,? a haIo&eﬁf“%&dﬁﬂ?mﬁP%?VﬂmEE?C%éhﬂ@ﬁg§t9tﬂ?ﬁwméﬂkﬁﬁ§* Creglkegl

al kenyl , C2-GHsubpstiict alkeeyi al Rehydlkyn@, - Cl2 al kynyl, Cl1-Cl2 acyl, Cl-C17

al cohol, and Cb- tely
QjaZs @cﬁ ed fr%h%@ogeﬁz ha!%n, éﬁ}l El?lalﬁtl%tg Séﬁ&%@ g?/l { h?

sel ected from hydfoge sub

al kyl's, C2- %" ’f‘?zé% S“’é’fﬂ @TQ‘ &%’s&i"i}%ﬁé"a‘?s& detiyrd  c2-C 2 al kynyl , and
Cs-C12 aryl. | nRpanctlfqe:mhyahelstyrectaspeqﬁf@ranédreeemfbady st SiorRiliiroges, achaloden(&H;, aI kyl,
or Cl- C61¢ubstd,buyied-@lit¥huedaeh, @ld, 2EHEE,-R suﬂﬂt@t’e’cpaﬁke@' 1,8, wggo(ﬂgeﬂd Ci

sel ected frothydrogen a hal ogen, C1-C17 al 12 'subst i t ut ed aIkyIs
C2-C14 aIken§W C2-C12 substituted al kenyl, and C2-C12 al kynyl. 10 R10 is
sel ected from hy&r'bg@ﬁhef abisthpfolyemventopix Pf@ldﬂ@@nta)mdy havingthe CBensaabgiuétere bie d

?.:|S k}c/:|12 c2- lc:@orrﬂllek(ﬁB){land 6ol pEdRSE fok tak @(ﬁlthaicKmyrgrrsy@i’en&ﬁgpaﬁhﬁ(%hQ:Impoul'i\ﬂ'!'sd q
- ary ci nd..are separat el el.ecte
from hy dl‘ oge haﬁt]rg th@"lﬁenﬁjapsn%%fﬁa%}' ?@E’l@ﬁ’@ I{ergacrdl%lsa comEl%] nf 34 avin %\Xa elgmial C2-C5
af kenyl , 'C2- st %tﬂ?ﬂﬂt‘*tﬁ(@@ 57 REFRI ﬂ’eeamwdat%msflgna%mr@e BRI TIL4 5 | ¢

al so will b eand thpir @glogstaedietivagites, tHednversipn ioehgledR gr oups, nost particularly RS,
R4, Rs, R7, Ra, and R11-R13, may be chosen such that cyclic systemare
fornmed. For exanple, both R13 and R12 may_be ethyl ene noieties and nmay
include a covalent CC linkage between t hB8r pr espective term nal carbons,
generating an additional six- marrberedRr?l nlimfn Sp\ﬁ: conmpound of Formul a
(I''B). As a further exanple, bis- S y be formed by choosing
appropriate chem cal species ﬁgr the % ',FJ‘\wegT?ups,

R R] R]3

(IIB)
20
wherein the R groups are defined as follows: R, is selected from the group consisting of hydrogen, a
halogen, COOH, C;-C); carboxylic acids, C\-Cj; acy! halides, C,-Cjo acyl residues, Cy-C,; esters,
Ci-Cy2 secondary amides, {(Ci-C12)(Ci-Cy2) tertiary amides, C;-Cy, alcohols, (C;-Cy2)(Ci-Cy,) ethers,
C;-Cyz alkyls, Ci-Cyz substituted alkyls, C;-C,; alkenyls, C;-Cy, substituted alkenyls, and Cs-Cy; aryls.
25  Under these conditions, R, is preferably selected from COOH, C;-C,; carboxylic acids, C;-Cj, acyl
halides, C;-Cy2 acyl residues, and C;-C,, esters, and is most preferably selected from COOH and the

C[‘C6 esters.



20 nost particularly R3, R4, Rs, R7, R3i and R11-R13 of For myl@.{det B3 The
conpounds of the invention |nclude the prodrug esters of the conpounds of
Formul ae (11), (I'TA), and (I1B), and the acid-addition salts of the
conmpounds  of For nulae (I1), (I1A), and (JIB), and pharnaceuti cal

conposi ti ons YWOWFHFSi ng a therapeutically effective anbtHP**1**®he descri bed
conmpounds, including their prodrug esters and their acid-addition salts,

optionally in copjunction w har paceut i cal | cce able carrier.
Such conpositi ong &% h%réfeﬁ‘i" Sé%arawﬁo?egg?aﬁ%’l’ g'?c}r‘égﬁ‘il i{aﬁ% 2oty Cr-Cra
anal gesi cs, wupstitied alkyle &p-Fervikenyf, GrmsplstittedalignyloCi nin plbyrol, Sofdeeys, Cré
anti-cancer fMohdhRhd ctayw. agents, and are useful in the treatnent of

ﬁg&?;ovg‘lsﬁﬂlsla,[ i gh;ﬁg‘?é&, ?niél}{'ré eeg-peiaa] sbpara{e[y selecteQE;gl% th?/cpci%':n a hal cpggt;[ %SCp gl ! t s

‘phar maceut i catCrcubigst elkdn Ca:sma%f'@% ﬁgclasubtﬂw apeut Cctl |aufyrarf, ﬁ@&srqnearzdrmunt

of a conpoung paficukOy sk efnbdd)ment, IR, A a C0T, alklt] B)C,-COEubRItPE QA 488 2 5the@R 30 and
aci d additi o% u?&[n;h o compound of Fornulae (11), (I1A), or (I1B), may be
used as an a r?ce% anti-tunmor agent, anti-viral agent, and may be

useful in the tr8ak rEred Gym 'E:V&F’é‘i“cf\)‘é@%eﬂ'lcaﬁ"dlkﬁle%s%l subsipued alfxbseieSnalkepyly a

i nfection, ,Cdhabeties]alehyliaéCrmdilanylsi nusitis and/or transplant rejection.

The invengion al g lpge%ﬂﬁ&n R Skn, q%b@d&}gfclsdmkbﬁ%\ &l Qg a@&%e.cﬁ _
rising'the step of performng a

descri bed co
Di el s- Al der &"g‘t roh™ Sé‘ék'&e{jf"ﬁ"d’y[ gacfbaﬁ“gh"ﬁﬁ\'fﬁ;é“'%% or -6 1 Qctober 2003 WO
00/ 73253 PCTI USOBI:128282 arpoteeorspenifis andi arshseparaginessbpti fren oimgen adalogen,yGiel d a

resul tant cogRQumg, day eutthi@Ridf cARRenyl, 008, suRitbted Mle)1.d, RYaidnélSnl ELE,
synt hetic co ound The Diel s-Al der reaction, along with the selection of

t he di ene " the dienophile affords erX|b|I|ty in synthesizing a variety
of corrpodlﬁds of ttike MMk erresisted Biaidhe vatiqug Rugroprsr mesheattigalerlydh. ReoRsbRmBe ord al
chem stry | iki-Rf,infes bothosd b uIe syl sytditart Fovieeal Fomexaripl bads &;; afd 1} Gk cal

assays, incl Hegmﬁétfepén ‘ya Encl'uc?el asc'ovaﬁl:]tl (,eE h%ge e{“}ggnl t@é"r 2 ech\neec rEﬁ %I%&SOEI‘ tain
ooy i (riind

preferred e I ment e invention are rllustrate igures. The

Figures mer®rsping ‘f"tﬁﬁ‘?“&f é"‘d’?f“f’?i?drf'“é f“é'?eéP’i“@d“de‘?‘f‘SB‘H’i“Héﬁlﬁ)s A6F furthes eXapplent i on
and/ or cert abiscyplicommes mgyoberfednad bischodsing appkdprige cudicad specits fasthe garbiteR pravent i on.

The Fi gukgs ﬁ&sﬁpa%&iarly%%@d@d{ trQ ahd K- klsgf{}gmﬁ.g(@m of the invention 10
descri bed and ¢ s the %tructure of acaﬁéhm c

aci d and acant hof’l ¢ °3§‘F°d'" % Wf/’l“"eété"t“é‘}mge tﬁ)esﬂ“éifué(ﬁmifﬁ fhe cdrrounds demrea@int hoi ¢
aci d, and a @ikslaed @B pydibe scideadditidn selsof thé pomperrpor dnubé (DHEA) avdgHiBL. e, FI G
2 depl cts t hﬁmrﬁﬁ&eﬁtﬂ:ﬁly Q&rﬂﬁiztldﬁs ABAiSE S Badpebichigt e@ctveDaNAnasS ekl akdprs of
certain Corrpc%lr'lnggﬁds, lgcludmg%mr pro«?mg estgrs and their acid-addition salts, optionally in conjunction with a
25  pharmaceutically acceptable carrier. Such compositions are useful as, for example, anti-inflammatory
analgesics, in the treatment of immune and auto-immune disorders, as anti-cancer or anti-tumor agents,
and are useful in the treatment of cardiovascular diseasé, skin redness, viral infection, diabetes, ofitis
media, sinusitis and/or transplant rejection. Particularly, a pharmaceutical composition comprising a
therapeutically effective amount of a compound of Formulae (I1), (11A), or (IIB), or a pro-drug ester
30  and acid addition salt of a compound of Formulae (II}, (11A), or (IIB), may be used as an anti-cancer,
anti-tumor agent, anti-viral agent, and may be useful in the treatment of cardiovascular disease, skin
redness, viral infection, , diabetes, otitis media, sinusitis and/or transplant rejection,
The invention also provides novel methods of synthesizing the above described compounds and

their analogs comprising the step of performing a Diels-Alder reaction reacting a diene having two or



15 FIG 3 depicts selected approaches to the construction of the éﬁzb?ﬂg of
certain conpounds of the invention including: Wnkert's approac

synt hesi s of () podocapric acid; Wlch's approach to the synthesis of ()
podocapric a d DeGot's approach to the synthesi §/ odocaprl C
acid. FIG 4W<?epljﬁ{gs a schematic synthetic schene (SchlzcrrTgésf ')320?

synthesis of the AB ring system ofacanthoic acid and certain corrpounds of
the inventi t S |ch t he
synt hesi s O (‘fca%‘ghcg dlgogﬁpto%&am@to %‘Qé p%&ult &t comﬁalpg h% %heem?hwénlfj?()?{] may be
conpl et ed. Fetding g desisgslstltic omperndi Te Pisly; A]‘ieh't"-@é@”d?'?f’én%‘il Bnaadlcciqydbibe difnedi ene
42, as descranded diemphikeffdet Bxibdty ind@siesitint i aiehof tdigoindy eMhd Aentidn] &ad 7

depi cts a sypiheti e %@%mﬁ)§§lmﬁm§he§)str; %arfle@%{ Qﬁ%gl;ﬁ?@?% i%ﬂioﬁp{%{]gé@at hon

of catal yst i n the detai escription o
preferred erﬁ%"él"ﬂﬁsﬁ‘t}'sd'f‘:g‘?‘l‘i%" 'i"ﬁ?)é’f‘?fsl on, an asynmetric Diels-Al der reaction.

FIG 8 depicts a synthetic scheBE_@&;h&ue_Au)e_fgg&the synt hesis of the

conpound of For rruér@m(plre)rem@aﬁbo@ﬁ]@stamhecmmrw@ummtzdhﬁ deMMERLT e Pasgd on an
asymetric Diels cture act|V|ty

he str
rel ati onshi &egﬁdlil'fsﬁm fcnam §re%f1°c’ et‘%%" ‘ﬂ"rtsemcé{’(‘:et"i"v'{)t 3 a”?j/@f SR REKTE Moi99%eudi es
of ol eanol i anakioi ehdignef upipsthelayenyoat [Theddsuzen ae c@lmﬁea@eri tecpriplaumaets obthe inbration
inventi o Fedaibed BhddRpicBhGeisi tes i dentified for the str uCt ural al terati on
gggl i: gu;f_ g; gl‘ ?gg['Gvi 5%@% ﬁ1|e ?lFuEthn %mcﬁiho%%c%‘llad ang ac]@n holc alslgpxet%lﬂ Testeéc? sE:reo ﬁlﬁmFal
in struct ur"@wééﬁ“iﬂf“ﬁi‘"'ﬁ’éf“h% ﬁkﬂﬁﬂéﬂipb‘”g"f tfarrei °%lﬁﬂ”'@h@°ﬁ*i°c‘a’leml§1' oI ogl cal
studies. -7 1 CcFiabkdep260:3 ret3yifeti7 3dG53s MCH/atdio Bdnd 320 Rtidnk & cerdatn ARPduGdsS
certain pref@htatnud.epresent atl ve derl vatives of Conpound 1 for photo
affinity Iabelng 1Eudl 7'1: % |cts certain preferred
representative eXZnmbfeREssyecld mpwp eséﬁ ‘6’[“3“6‘6‘ﬁj’ ef gl ARsTingrof ceetpippRANIYNYT 5 FI G
14 depi cts aheoorpion heudipe Weokit’ ssgﬁ!ﬂaﬁestthyoﬂwsGef(&momocmﬂm,lMdﬁ‘sh @ipptoma

i nvention, i,n _Fi

dep| cts a cﬁ’éﬁnggc%tl‘"és %p(t Eﬁgflﬁgd?%?é % IE %PS?E %ﬂuit&ﬂ]e Sﬁm’lgmof?&% docaﬁrof o the

i nvention, i denffft &aictsaschepatc ‘iyﬁtmit‘f3 @CB‘?"@ @"?emeljp@hefﬂ‘”&éb?f&eﬁf% ssempl et e
chem cal synfhaﬂmwﬂaﬁdhmmmpmmmﬂome ivertiondl a (1) .

20 FIG. 5 depicts a synthetic scheme (Scheme 2) by which the synthesis of acanthoic acid and

for use

certain compounds of the invention may be completed.
FIG. 6 depicts the minimized, three-dimensional model of diene 42, as described in the detailed
description of the invention.
FIG. 7 depicts a synthetic scheme (Scheme 3) for the developnient and application of catalyst
25 49, as described in the detailed description of the preferred embodiment of the invention, an
asymmetric Diels-Alder reaction.
FIG. 8 depicts a synthetic scheme (Scheme 4) for the synthesis of the compound of Formula (1)
and certain compounds of the invention based on an asymmetric Diels-Alder methodology.
FIG. 9 depicts the structure activity relationship and the focus of structure activity relationship
30  studies of oleanolic acid and its derivatives and certain compounds of the invention.
FIG. 10 depicts sites identified for the structural alteration -and structure activity relationship
studies of Compound 1.
FIG. 11 depicts preferred, representative examples of analogs of Cempound 1 for use in

structure activity relationship studies and chemical biological studies.

-7-



10 FIG 17 depicts a summary of the syntheses of certain co t he
i nvention, and the physical properties of these conpounds. nggﬁrgp%%ﬁgéso%TLl,
TT12, TTL3, and TTL4 are defined as depicted in this Figure. FIG 18
depicts a supnar f the synthesis of Exanple 1. FIG .ets the
structures O\meo_ zsgcant hoic acid and (+) pimaric aci dpﬁ@gtﬁlﬂ b 20 depicts
the retrosynthetic analysis of (-) acanthoic acid of Exanple 1. FIG 21
depicts the syn LG S rr nds, of- Formul a
(118 as deser Fhed” FREAaan e el B ELE 4 BRRPORINB Rinle?
per cent age PPdrgrudss each step were as follows: (a) 0.1 equiv PTSA
(CH2OH) 2, benzermes. 18@&pictsAcetain YOWUyred, opreRenidtive dmplekiof diniegUanfoNHBjngatks @Ff equi v
tBuOH, -78 bQs03RdG 30 minu then isoprene (excess), -78 to 50C | , | equiv
NC- CO2 Ve, Et2Cl)), 20 78 to 0C, 2 h, 55% (c) 1.1 equiv NaH, HWA, 25C, 3h;
|.,1 equfv MoMOIFIG2&cerig 2 Ll (°h°)‘“‘°f‘. " ‘éséfu?fv"‘"'l'_‘?“,‘ PTRFUTG A, nvepson o - 30C,
20 m n; CH3ldeftiéxCes®mps TTLABNd TFLs B0@urel7h, 61% (e) IN HC, THF, 25C, 15
mn, 95% (f) 1.8cagutNcdd cidhRll ¥rtdSs offst 2R red B&ulabdiedloomBhKd of @ 1nbdnihl ar ' s
cat al yst (ZOW%?% T)gg -9913 2, dioxane/pyridine 10/1.25, 10 min 95% (h)
4.4 equiv BESEY'FS THenTE8Y, FHFa/1. 80C, 5 h, 95% (i) 13 equiv compound
103, neat, 8 h, P2B(CS dpEEIe cppietchgmigahprptyesiaBhapommpe qUE@Mwa B/ 1, 25 30 ni n,
(2]2%’(] 340/%)5( k) 21hFlG.gg(|§($r)Ictspa' Brnm%mg;gguthesls g cEEhH dbmpéﬁh&sd:ié ﬂﬂ,hl?\rgﬂtién, Qﬁﬂﬂgézl DVAP,

: R or. ¢ 0 r un :
Gepi cts ¢ nePbRelh i SuaeTRBNNt: (Chunbfo il ThEMReLN, Tk el kb3 g
117, showi AgpicsAinhisEEEet ed hydrogen atons for sake of clarity. FIG 23
depi ct s the synthetlisdepstsheimmadnoekhe s@thes)s o0fxatmpe1.t ri cyclic core of (-)

acant hoic acid . Sty he. LSy LIksons, and percentage
yi el ds of each S{I%'ﬁgaeprﬁgs%ggl lfs\:ét I;leISOf-IEhg IRk (+)Cp9&%%lhcoH 0. 05 equi v Al BN,

f ollows: (a). 3.0 e(_:LuLv SH,
xyl enes,15120C, 1800 depisgy thergipsygthofic apalypis, of (prspytigic apif pfxampded. 1 1. 1. 1 equiv
pyridi ne, 150C, 8.2 dedgthdsc)theBc ShempuSchenairpimumicred 681poddOof Eopmivk (BNG 4 (1 M
'38 CH2Cl (2)5 disHA 2 Exzalages ie Q@Treéﬁts,g‘g%%%% aﬁ@@erc%ntég:%@ﬂs\bf u;%ﬁkl@p whit G, (2f5)C1
mn; (e neyNi (exc , , m 0. 9 over two. ;
1.3 equiv Dé@g‘ﬁi/ﬁ? q'lneqffé??%%fcﬁé(ﬁh 2 b&ﬁﬁ‘&lé,c’5§c§b /géb {%ﬁ?m‘( o) w@‘&%gﬁ%v -8 1
Qct ober 2003WNIBOY 7782630°PEPIMISAR. isg2ene (CPIPh FBI°C: 2.1 2quinadferCO:MEFIBS (1. 0
in THF) , 20THA 02862 h1 &%) (c) 86 8u(vawar Hwe, 2510805 ) ;1 g M3MOL, biBran, 9sMe) 7.460C, 3

h, 93% Det abked, [RRS R, Rhd Mol 28 N, B PlRkLfhe TROR mgﬁ%gg{m‘?@, pounds
of the inventlon have t'he chem cal structure shown I n For a Ijiﬂm-)
25°C, 15 min, 95%,; (f) 1.6 equiv Li acetylide, Et,0, 25°C, 1 h, 91%; (g) Lindlar’s catalyst (20% per
weight), H;, dioxane/pyridine 10/1. 25°, 10 min 95%; (h) 4.4 equiv BF;#E4,O, benzene/THF4/1. 80°C,
5h, 95%; (1) 13 equiv compound 103, neat, § h, 25°C, 100%; (j) 1.4 equiv NaBH,, THF MeOH: 10/1,
25 30 min, 25°C, 94%,; (k) 1.1 equiv p-Br-CsH,COCI, 1.5 equiv pyridine, 0.1 equiv DMAP, CH,Cl,, 25°,
2 h, 95%for compound 116, $7% for compound 117,
FI1G. 22 depicts the Chem3D representation of ORTEF drawings of compound 116 and 117,
showing only selected hydrogen atoms for sake of clarity. ‘
FIG. 23 depicts the synthetic scheme (Scheme 6) of the tricyclic core of (-} acanthoic acid of
30  Example 1. The reagents, conditions, and percentage yields of each step were as follows: (a) 3.0 equiv
PhSH, 0.05 equiv AIBN, xylenes, 120°C, 18 h, 86%, (b) 1.1 equiv. POCl,;, HMPA, 25°C, 1 h; 1.1 equiv
pyridine, 150°C, 18 h 81%; (c) 3.0 equiv compound 103, 0.2 equiv S3nCls (1 M in CH,Cly), CH,Cl,, -20
to 0°C, 20 h, 84%; (d) 1.4 equiv NaBH,, EtOH, 25°C, 30 min; (¢) RaneyNi (excess), THF, 65°C, 10
min 91% (over two steps); () 1.3 equiv Dess-Martin periodinane, CH.Cly, 25°C, 30 min; (g} 2.7 equiv

-8



R8 RIO 5 The R-groups of the conpound of Fornula (11) may be l%‘ét%%ﬁ
the following nmanner. In 'the event that (1) any R3-R5, R7, 3 i's
not hydrogen, (2) R2, R6 or RO is not nethyl, or (3) R o is 10 not CH2, R1

is selected f group consi sting of hydr ogen, a h n gm—r Cl-C12
carboxylic ‘%‘9@7529%1 C12 acyl halides, C1-Cl2 acyl reg#‘%ﬁ%g’,m 1-C12
esters, Cl-Cl2 secondary am des, (Cl C12)(C1 Cl2) tertiary am des, Cl-Cl2

2 eonol s, (?Ehgﬁ(g SPhaREn By T A B o A AP,

Under these P¥BrAat°ti h%”’Rl i's pref erably sel ect ed from COOH, Cl1-Cl12
carboxylic acids, C-Cl2 a®ghaildd@leictgpu oflePesterred Entadipbnt r esi dues, and Cl-Cl2
esters, and is : 600 esters.
However, in then‘ea?r'rearrl‘?'rolﬁh Eégw& :§\%Lt%9’ia_ﬁ%t5thEr%E7§]c Recm%@%fv E@?"%“égﬁ{/dr ogen, (2)
R2, R6, and RO are each rrethyl and (3) BBo is CH2, Rl is selected fromR1L
is selected from hydrogen, a haI ogen, R@l C12 @arboxylic acids, Cl-Cl2 acyl
hal i des, O-C2 acyl residues, C2-@&% , -1G}2 secondary ani des,
(C1-C12) (C1-Cl2) tertiary amiges, o"gdr"s, (Cl- C12) (Cl- C12) ethers
ot her than nethyl -acetyl 20 ethe s, Cl-Cl2 substituted

al kyls, C2-Cl12 al kenyls, C2-Cl2 A hyl s, and C2-Cl12 aryls.
Under these conditions, Rl is pre < ed from Cl-Cl2 car boxylic
acids, Cl-Cl2 acyl haI i des, ®B3-C acyl resRmJes and C2-Cl2 esters, and
is nost preferably a C1-C$ esterr, R2 Rn¢ RO are each separately sel ected
from hydrdgen, a hal ogen, Cl-Cl12 aI kyl , "t-C12 substituted al kyls, C2-C12
al kenyl, C2-Cl12 substituted al kenyl, CZ(IJ) Cl2 al kynyl, Cl1-Cl12 acyl, Ci1-Cl2
25 al cohol, and C5-Cl12 aryl. Pref erably, R2 and R9 are each separately

selected fromth al ken esi d st R2 and R9
are each met hyl ?392# X’eps ngffqﬁncgwn ém‘b? H‘S&‘%R’ﬁ“‘ﬁ&a °W*ng‘?ﬁ'9‘7’ Ind the
ot her not nefhgentfhat (hragy RerRs i, Ién‘bo%lra ivapithgdregkn, (2) Ba, Bmfrﬁoﬁntdmﬂwll-'@l(mloaﬁ (1.
-91 ®3t aberno? aﬁ3 RO sElédted &30 dheRfalp E&Qﬂﬂaé3ﬁlg'aroﬁ3,,a Ha¥gen RO00IR 6, - CB&arb@@m:
R11-R13 are cs At t d r g 0ger .

Aol c1e oSt CEER T Sk ?“‘f" B I, ol SR T

al kenyl, C2-ErSuif I’&Iﬁy‘F“‘araﬁ‘B” Cofp 2leghg (CPF@E%rcableyers RB:CRalkyIRET-GR7,  Ra,
and R11- R13 sbsitvedclkyhy drQgelenpls, -Gl siistit@tdslkenylanod KPSE any eiUaden lieye R3
R4, Rs, R7, BRuiidD®, RbkrRby sddRa 8ak &obqué.qgearbm!yﬁe/erdg *&eb%‘%?yr hél, QRS DT

| f
Sther o X8 beﬂr'rrad“wa?§g%hesfers’rr"$r BPGPREP ShBEHTRERCY B S ReC B hound. of

For nul a ( 11) However, in the event that (1) all Rs-Rs, Rs, Re, Ryi-Ry; are hydrogen, (2) Ra, Rg, and Ry are
each methyl, and (3) Ry is CHz, R, is selected from R, is selected from hydrogen, a halogen, C-Cja

carboxylic acids, C,-Cy; acyl halides, C;-Cy» acyl residues, C,-Cy; esters, C5-C)2 secondary amides,

(Ci-Ci2)(C1-Cy2) tertiary amides, C:-C); alcohols, (Ci-Ci3)(C-Cyz) ethers other than methyl-acetyl

20 ether, C5-Cy; alkyls, C-Cya substituted alkyls, CZ—CIZ alkenyls, C>-C)> substituted alkenyls, and C,-C),

aryls. Under these conditions, R, is preferably selected from C\-Cy; carboxylic acids, C;-Cj; acyl
halides, Cy-Cy; acyl residues, and C;-Cy esters, and is most preferably a C,-C; ester.

R, and Ry are each separately selected from hydrogen, a halogen, C;-Cy; alkyl, Cy-Cys

substituted alkyls, C;-Cy; alkenyl, C;-Cy; substituted alkenyl, C; - Cy; alkynyl, C,-Cya acyl, C,-Cia

25  aicohol, and Cs-Cz aryl. Preferably, R, and R are each separately selected from the alky! and alkeny!

residues. Most preferably, R, and Ry are each methy! residues, although one of R, and Ry may be

methyl and the other not methyt in preferred embodiments of the compound of Formula (II).



R6 is selected from hydrogen, a hal ogen, Cl1-Cl2 al kyl, C 'C%C%dl'@qsef;%dﬁt ed
al kyls, C2-Cl2 al kenyl, (C2-Cl12 substituted al kenyl, and C2-Cl ynyl
Preferably, R6 is selected from hydrogen, a halogen, Cl-C6 alkyl. Mre
preferably, Cl-C6 al kyl, and nost preferably, hyI . 10 RO
is selected f I3%'lnﬁ%ydr ogen, a hal ogen, CH2i C1-C6 al kyl B‘&}EQS%Efg“?substi tuted
al kyl , c2-C6 al kenyl, C2-C6 substituted al kenyl, C-Cl2 al cohol, and

G- C12 aryl . The b ng\ IRI I}{ anth 'illutag Eﬁ%epgtra@lggélgggﬁmg 1yt%m£k§n E%E(%%ﬁ”&dc

Formula (I1) is pre erab

bond, a C H%¥¥hire: %ﬁ'a“e‘iaﬁ"y'achstzé':kﬁ‘é‘t Sh?le“éi“ﬁ&rié'k% GCpalisrgk g8 TR 0 i s
CH2 or O%ZRanmh@w@rahfyRia, Re RsaR{CRs, @6d &Iyl are each dydileiCor 5 UDSY bkt adl mattky| .
Most prefer %@f&ablyﬂl& RsSvaklzand]F@ A‘e é&@ldh oflend NEverfrftdd %%hé’or%gjergp&ﬁd from
hydrogen aﬂ 8 g ﬁ :il 3/ substituted al kyl, C2-Cé6

al kenyl , 2 Foatse Db o bif LT a{l‘ﬂz’eﬁ yeroegs NBa° BF QBHBMY Shept Btreeg™ At Brer<di ¢ h
hydrogen ancbm@ld“@tsaﬁkmompf@&d@Gmslufbﬁth tuted al kyl nost preferred. It also

wi || be appreci akﬁdseteklaifrot'rh@dr\!{@ﬁ iaQSgeR CQEAURS, C @%tubs@tﬁt@é eill%’i%l ard, Yaidgda, R4,

R5, R7, R5, S stem gr e f or med.
For exarrpl C?:-Q,d sHbRéilith %E’eayl%g g]g%yp%ééer%bw f’(%ls selec}/eg frf:m hg ogery arl?%glge? ncl ude
a coval ent @1@6 FIFM#kM@’éP’BféIF%@m'SF ﬁe?eralkﬂ’b@ﬂé@f‘ipv‘éfat’lé»rl’fwsrmrhy'car bons,

generati my an adRyts BREEd BinX hydegdaes eadog&m ,,| @A, ARyIC 0RO B el az_Eprmttﬁa (rn.
As a fur t_her ]ﬁﬁg@@-lce’substhﬁt& Q%ﬁ)‘l' @1- 12 Q&ﬁolw cpec.z é?yl”el(li;e lggndclnlgl(?%IR gn the

appropriate ¢ ? S emgs e various F) Fticularly
R3, R4, RS, ’F?F’“ Fthe ffgepf °fFff§“ (”tBPTﬁ{iTaBEY(’flS °“E’:é kB TP o & FrCesinele

conpounds ofbonmec-}blrselslemnmqnvmrﬂtqatomlchayiebcmhef’neftlaulbcRuﬁse?l—Bhmmm%e:Eerrml a 25
(ITA). R11 a@!@:ﬁalﬂﬁ ota @é(,@@artm%%lﬁ mtgﬂ#eéﬁl?ﬁéu ;E’&T ! USOO/ 13202 The R-gr OUDS

of the c ound E(rrula ?Xdlég’ E’ n efollovmng manner

In the &vent th ‘t“ % *gny’ aﬁ?y R edpEm dmfe“Rfé‘a'l"%c“’nS'Eh frybr 85&nC®2 or R6
i s not met hyskbstitRed alky, Gote eyl 61Ci fubstijuted jatkenydt CitGs Laésolioh gend R jaml, @0oH and
Elll is OH Rldbgen sRlcpct A6, Tl-Ofsubshte QB RoERESEa1 | ng of hydrogen, a 5 I

al ogen, I, ds - CET A 12 Jacy
resi dues, O - Clg&élg%]‘\%ﬂl%ggﬁ%&g tgat%-n% vgr oas Ig: yﬁ,i napstc arti ‘?ﬂ‘yéjé? 1%1(3\: 3
tertiary amiRiey meybrahosenpychHal %chc(ﬂermelez red- M?}a@!eh@“’sl‘w ar@]ﬁ:m@ bal kyl s,
Cl- C12 sestehylatieatbidtibdayl say ﬁﬂuo@lZo»ﬁlexk@ily likage@2twezh Ahe® U Bdctivie Udr@idlal adrkag) Y| S.
Under t hese i r %%H\h

e&?aﬂgg Jn f@d?‘l%nal Rﬁ n}e%lﬁep{d% ng ';natpcl %m%&lm? Sft I%q?Jla (ﬂB’ﬂ iR hepgx(%rg%% C12

carboxylic ac I ds resi
esters, and tiss"yﬁ'ﬁé‘t‘gsd?aé‘fbé rf%vmd;%a?"ése& TSP A RH AT TDHEE Lo Bepbr s
most particularly R;, Ry, Rs, Ry, Ry, and R, -Ry3,0f Formula (11).

Certain preferred compounds of the present invention have the strueture shown in Formula
25  (HA).
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10 In the event that all R3-R5, R7, R5i R ,-Rl3 are hydrogen, &to@e‘?%(ﬁs are
each net hyI and Rlo is CH2 or CHZO—| R, |s sel ected from hydrogen,
hal ogen, -Cl2 carboxylic acids, Cl-Cl2 acyl halides, Cl1-Cl2 acyl

resi dues, Y?]Ug sters, Cl1-Cl2 secondary am des, (Cl ﬁﬁ}’] obl2) tertiary
am des, CZ C cohol (C1-C12) (C1-C12) ethers, 12 a s, C2-Cl12

substituted al kyls, C2- C12 al kenyl, and C2-C12 substl tuted aI kenyl . Under
these conditions, RL is preferably selected fromCl-Cl2 carboxylic acids,
Cl-.15 Cl12 acyl hal | des, Cl1-Cl12 aco%( resi dues, and C2-Cl2 esters, and is
most preferably Bedaeregs dfdiespmpop of Eormulp QK way FerselpieR uhoigiamyinganensr- dgen,
Cl- C12 al kylthe eGht @ & agyuusitsi RouRe Rl -Rub ke yibtdydrég2e, B1& Ralskemgthyl, RECR NG, or if
SClstggl_IZt ut efl :ﬁ%:}ﬁ)@?yelthat ﬁ,%:s CHcaﬂarﬁle,prﬂ-l 'Ry sta%l]e% f;@ﬁwe’g{oﬁ;‘-co%rtagf?pcg%% an'?h
ary re eac parately selec romthe
al kyl and al"R&f &5@2 st ";’%mg% aﬁgge‘?eﬁ?%%ha“%? ‘gr%il 1Y reupes &abh SHEThyl
resi dues, alG{fougiendsryeanddes. R2-QRd-RY) tvdipry Baidae ChGk alaehdlst (@eCaXthdh:) nbirs, et hyl
iRg ég pr eL einfc%uk@rg‘o@d: n'@l.%t&ut@fallxyhecmmﬁdﬂﬂg @k, swsmkcamge;ﬁé\) UncBSlhesBlAf Rs,
an ec roge al ogen,
cl-c12  al k cPrid]lms prefe baf¥ ectfs dmﬁ{:(EéIlYSCs %&ﬁméﬂglc af; S/ 12 AC @f % (t,l
substi t ut ed 38){‘ KeaIAYEE: a“d(% C@PE“&FW%‘W“ Prﬁﬁﬁ’lyeslﬁf@ﬂﬁom &PPH andahef dhalry, R3, R4,
R5, R7, Rs, and RltheeRhBthaneRERCR,, RyR-BgaR hafogan, € R, &k kith met@Mdnd S s

prefer abl y %%]2 oﬁéliizoﬁsli. rﬁ%lectﬁ&rom%&toég}’a hﬁgiéé%r %.ﬁﬁ%ﬁﬂé&éoee@ %cgﬁ\éﬁc%g hel ess,

any one or sever rogen,
whil e the otf&meeyasside cﬁ&ﬂ? eﬁ?ﬂ&&éﬁ“"’i"ﬁ’y AP ifselG EH)(C'&Y%&&WW@S Cehe
conmpound of afeolroiniCiaCi{}{Ch-A)2) etikE, £5Cis @k Cedh. bubaintdlydhy BOBFG:, skehyl] ag @, Cl- CE2
al kyl', Cl- stgbs%@ésatllleg)”t @@e@ﬁe@@oﬁd:tnoﬁzl{Qg-gref@ljaéﬁeﬁbé&cd f‘ro%,-% %arﬁ&pﬁttdcltiybed

al kenyl San% lgj]é k‘%\/bﬁ% t%]y dl g_ ? from hydrogen, a
hal ogen, ! Y 3RS %reﬁ’ld‘éafé? 7 eStpag an és’ﬁc’skﬂe YA %F Snd nost
preferably, R6 i B:ipwtebied fron3QdrRe® aihglogss|Cebt: @idlylf G Emstbpteintedpdiyls, -Chalkeybn, CH2,
CllkCG ?I k)éll,czﬂélq scﬁl@t.@ﬁd)aﬁaﬁntttze@maik&w: .C-CR 268 r?' 8|, ke, and@cﬁ;@.ﬁum%aawt ed

a eny ar%gac € na.aiken [+

r emai nder ofRCt dﬁdg r]¥ Se@edqlop i 4 {kyAg d ﬁ 5Pr Sfdé?sa%“p gfeg%l& dét db]#e bond,
but may be d‘“’@“@? §i’%lf§‘du%tﬁfb"“g"a°"6 °|£IRS g 9é“qychﬁd"3t“®'ra"é ﬂﬁeﬁt‘f@’? patrsHYcinsi ngl e
bond. Praf erﬁﬁmdemamemﬂk&mﬁunw}&muMM)el n R is a C3-C6 alkyl, or a

C1-C6 substitute rahls eide N ,2003 WO
00/ 73253 PCT] usog/'ﬁ‘él% > ﬂ}{%& RRARS aﬁ & y""‘ra‘a}géf %d%h’ﬁdrgg]" hg%%f?ﬁgs

groups, nost?'aftte Eﬂbﬁ‘lmlti‘? a]!gg‘s, CRQH a’l%‘y] %7(:‘2 f—'?@sm”éfﬂ gikendy ¢ ﬁl@ky“ﬁjtﬁ‘d ﬁé‘céhosen
such that cyefli CrefyadlyeR, &, Rsf B, Recnd RarReacapph bydrdget br RC3Caskyl,R12 mony be
et hyl ene noigln 85 rfm REN,, RDGldUGER Rark &V@hﬁmgm%gew&&ag@ oRES WEER: JriREi T
respectl% E}ggg cz%rlB\_ aq})&gl‘%‘gl%aqea dit Q DS menberfedrlngln
the conpound“of* Fofi'a (‘%H&)‘ Y ORSYUOFEY M 8583?75‘?” @ not hydrogen, in preferred

embodiments of the compound of Formula (IIA).

Rs is selected from hydrogen, a halogen, C;-Cy; alkyl, Ci-Cy; substituted alkyls, Co-Cys alkenyl,

C,-Cyy substituted alkenyl, and C,-Cy; alkynyl. Preferably, R; is selected from hydrogen, a halogen,

C,-C; alkyl. More preferably, Rs is a C-C; alkyl, and most preferably, R, is methyl.

30 Ry is selected from hydrogen, a halogen, CH;, C,-C; alkyl, C;-Cy substituted alkyl, C;-Cs
alkenyl, C,-C; substituted alkenyl, C;-Cy; alcohol, and Cs-Cyz aryl. The bond linking Ryg to the
remainder of the compound of Formula (11A) is preferably a C-C double bond, but may be a C-C single
bond, a C-H single bond, or a heteroatomic single bond. Preferably, Ry is CH; or CH;R® wherein R is
a C;-C; alkyl, or a C,-C; substituted alkyl. Most preferably, R,y is CH,.

~11-



S bis-cyclic rings may be forned by choosing appropriate che es
for the various R groups, nost particularly R3, R4, R5, R7, mé&hbég%j
R11-R1, of Formula (Il1A). Certain preferred conpounds of t he pr esent
invention, including conpounds herein designated TTLIpepdildsgazITL3, and

TI' LA have t 8 OUHE cal structure described in Fornul P"T 3 10 (11 B) The
R- gr oups of the conmpound of Formula (11B) may be sel ect ed |n the foll ow ng
manner: R, is Iect | n, ogen,
GOy 12 canbuRyl e et i AE R KPS E R sV K RRG b 1

resi dues, CRu @132"‘@‘5‘236#’@6" ©h M2yc§eeyatﬁaéw°rerﬁ opééexa‘(‘@i éﬁﬁ”(aﬁ‘i Ei%y fertiary
am des, Clefliche @loh @hdmay(ifcldd 2){1@1 CClidkage bhveses theiCksp@diRe @inkiyal earbof3]- C12
substituted al fd §m$nwnat 1) d&saalflﬁﬁu@:yéxa'ﬁn leand
C5-Cl12 ar yI§ %%5%” aﬁﬁggg%eghﬁb?g%%gn thggonﬁ;gl pre ( d frpom COOH,
Cl- C12 cdr b&RyYFie ugeimgs be (P cpesfe ’ﬁ%tf"?f'éi‘& e'“dfi‘ s@i“fs ié “l‘" "F‘é"“s e and

Cl- C12 est emmst patiallailsRs, RDRL RpReilerRamnqpfécemee(ﬂléd from COO—| and the Cl-C6

esters. 20 R2 angH9 éfeﬁed%%ﬁbm%laﬁﬁ@&@éﬁ/m%ﬂ{s&\cmﬁ Jgrc@mohwdﬁ@@e@mgratemal ogen,
Cl-C12 al kyl, Cl-Cl2 - C17

substi t ut ed AFk&RyA W@angw‘a‘éﬁ ecﬁen?‘égl ?‘f.hLmEldf“g%edlm,é% LX&(EEB) al cohol , and
C5-Cl12 aryl. Preferably, R2 and R9 are each separately selected fromthe
al kyl and al kenyl -residues. Most prefera;bg y, R2 and RO are each nethyl
resi dues, although one of R2 and R9 ”i?—,y b Het hyl and the ot her not mnethyl
in preferred enbodi nents of the cop;? dYFdhmul a (1rB). 25 R3, R4, R5,
R7, Ra, and R1(-R(3 are each separ gt gy ectled from hydrogen, a haI ogen,
Cl-Cl2 alkyl, Cl-Cl2 substitR4ied a kyl 2 Cr2ral kenyl, C2-Ci12
substituted al kenyl, C2-C12 al ky 5- C yl. Preferably, R3, R4,
R5, R7, R8, and R11-R13 are each or a £€1-C6 al kyl, and nost -12 1
Qct ober 2003 WD 00! 73253 PCT/ 4 ©f,ably R3, R4, Rs, R7, R8, and
R11-R13 are each hydrogen. Neverfiel &g any one or several of R3, 1134,
R5, R7, , and Ril-R13 may be hV#rogenRiwmhile the others may be not
hydrogen, in preferred enbodinents of q%e conpound of Forrmula (I1B). R6 is
sel ected from hydrogen, a hal ogen, ((: al kyl, Cl1-Cl2 substituted al kyls,
C2-C 2 alkenyl, 5 C2-Cl2 substitut ed al kenyl, and C2-C17 al kynyl .
Preferably, 186 R-goupeifand @pdundnf Foralio@iBh mapbhleagiein the fQowdg nahiey| Ri ¥br e

preferably, téd ofd thgﬁro@coﬁsj‘ Jf\yé of hﬁl ennpﬁﬁo &r@é(ﬁ-ﬁ @Db){ cartBleic%cuﬁEB(t‘ tC{J acy] RIOis
sel ected fromch rogen o)

ted
al kyl, C¥ Caaidsy, ey FCY‘ 'e‘zdueﬁscs%b?fef 2‘3 u“%?l‘“l%’é’ rdeykﬁ Ceitﬁ )S“"’ﬁ%’i a’“"g‘ﬁd
C5- C12 aryl Cliﬂmealéybcrlsj (CHQRIONG Riteerst §|-@1|§]eikyls, C- C|‘: substituted alkyls Co-Chy a]kenyls
C,-Cya substituted alkenyls, and Cs-Cy; aryls. Under these conditions, R, is preferably selected from

COOH, C,-Cy; carboxylic acids, Ci-Cyz acyl halides, Ci-Cyz acyl residues, and Cy-C); esters, and is
most preferably selected from COOH and the C,-C, esters.
20 R, and Ry are each separately selected from hydrogen, a halogen, C-Ciz alkyl, C;-Cy;
substituted alkyls, C5-C\2 alkenyl, C3-Cy» substituted atkenyl, C; - Cy, alkynyl, C-Cy; acyl, C-Cyy
' alcoho!, and Cs-Cyz aryl. Preferably, R, and Ry are each separately selected from the alkyl and alkenyl
residues. Most preferably, R and Ry are each methyl residues, although one of R; and Ry may be
methy] and the other not methyl in preferred embodiments of the compound of Formula (IIB).
25 Rs, Ry, Rs, Ry, Ry, and Ryj-Ry3 are each separately selected from hydrogen, a halogen, C,-Cy,
alkyl, C,-C2 substituted alkyls, C;-Cy2 alkenyl, C;-Cy substituted alkenyl, C-Ciz alkynyl, and Cs-C)z
aryl. Preferably, Rs, R4, Rs, Ry, Rp, and Ry-Ry3 are each hydrogen or a Cy-C; alkyl, and most
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remai nder of the conpound of Formula (11) is preferably a CG¢ (%blgtgodgond,
but may be a CG-C single 10 bond, a CH single bond, or a hetero m c
single bond. Preferably, RROis CH or CHZR wherein R is a Cl-C6 al kyl,
or a C1-C6 substituted alkyl. Mst preferably, Riois lﬂt”&il so wll be
appr eci at ed Y7¥e various R groups, nost particul ar¥ RS, R7,
R8, and - R11-R13, nay be chosen such t hat cycl iC system are fornmed. For
gé\a/'g-lpleﬁi tc):?t@nefeﬁ%g a BTN Wéehyntd an;[rf.hégch lgtm%/en Fleverhe}%%sl al'r(\éar borﬁevexalliogﬁx,a
generating &a FadR a,énchﬁnﬁpxnwwwf@ep Mhr*rgthr Atherh B2 ke Dirsdepaess ins#fefiee a
(11'B). As a ehbddinhis oftheddpddnd of BérBulEegIB).i C 1 ngs rray be fornmed by choosi ng
appropriate che o) t Iar

B R4 RS RT. %9 ere§t%%§3}n€h§d£g§£ ?D&-e.\’% F, Y yi %rl:?tﬁmedaﬂ?}é C R BH%HS‘
herein, the Ctzé?rzrfrbsaw%/rlkenﬁeaaﬁ§=-‘élm9‘krrh'brpa“ﬁ%5ﬁ dR‘o‘F S%%%E%Erdf%r B PaeeEy

hyqr ocar bon,C, i ikyl. GllerCarefanaliy, &nic AE AT, atkal ank atoe grefetabig, R B inehylt ed hydr ocar bons
being preferred, 'R rr.'sdse}%tgdhfrdmﬁ)}a%gen ?t*rfbéﬁlen cﬂa,%w X3, Clafflqm;sﬁt[xtted leyég- ei ng

nost preferr d. Amon

sat ted ydrocar a - nmono-
and di - and 4 RatoguEbLEPLC e Sl SH G B odls BOAS AR o |
am no- subst irtnedingdet ofithel rapaimb offormudar (8) lppiefeeblr/ e@;C donlpibopd bft|mey bﬂne@-lﬁl)ﬁﬁn,gle
per chl Ormetbb&@ acmrnfgku@mﬁ%aear&aa@mcxdngre undl m&&sﬁw R RICEr; &r&TH,R Bk RERI NG 25
t he nost pref s e]EIl L ubggt CSUpst h{@g ed al lgy jreans any unbranched or
branched, sdodt? Lﬁé’d LAY APSESIBGN, 4 €% unbr anched C1- 06 al kyl
secondary ami neslt ﬂsﬁwslthelameé'ﬂte‘ma‘@ vsfeeb%@raw m‘é‘l ReyirulagliRndas, RsdirdRseutiSr anched
Cl- C6 al kyl H,e’,t,incf Ve aidhen @%h R0 d3gicWistehi die folred.d €drieRdnipie OO, ardR)Shiytigt ed

al kyl " but ﬁ?%neprgcﬁ :gsr n@q"i Inﬁiet«i%g\g}ent%'@ﬁma%e%te&gen lleh¥éspectr@% :ﬁqyrbons

unbranched or , Substit sat ura rocar bon.
conmpound®, tﬁé’teﬁ‘“ﬁ%ﬂf’laf‘%“"l‘li} draeabHanEs Yt crgrRopdet Eﬁﬁﬁbﬁr‘?&s“h‘h@‘iﬂﬁge"aﬂﬂe
het er oat ons,bisay@ic wingshrhay e Hemedetgyrohorging ipbavbliapd chémiged snesedorhter wrions Rt freupt.er m

"substitut eqmstrge@laﬁar@@y Rstgps{l;rﬂgggdrfngpgfpammMgﬁggen atomwith a functional
group. As used herein, the term"functional group" has its common

definition, and refers to chemcal noieties preferably selected fromthe
group consi Peffinitionsf a hal ogen atom C1-C20 al kyl, substituted C1 -13 1

Cct ober 2003 WO Q0/iséd Béredn, mder”%Wanguﬁbran:h@/Ln brdﬁ@r@@@i’r@ﬂ@ﬂ@ﬁ:ﬁﬂr@ﬁ kyl ,
cyl oal kyl . u@ tCitﬁ Frgbea% & ura?edkr}{rsr.?)stl%lte\é h?:ldrocargonahglryg%p?e errecLXnd th!l) me&% étrlry Gups may

het er oaryl ,
al so be sel deded. #lﬁéﬁﬁ@ﬁébellrgmﬁar%ﬁsré'tl?“ﬁg,‘*edrbsﬂts% saturgtyRcydroqrpRpis Qg

-N' R ,, R 2Rion3,and & &mMpRhalogen subddtoRA sdfiratedRpBocarb&ORE! amino-GibRNORMY F6carbesSRC,
- OCORe, - - %}efergﬁ',%iith i}Q)QlQ&Bthl, ﬁe%meth)ﬁg 'pgr'ﬂu6rg&§-wtmanmfom:t%B‘Pbeing
25  the most preferred. The term “substituted alkyl” means any unbranched or branched, substituted
saturated hydrocarbon, with unbranched C;-Cy alkyl secondary amines, substituted C1-C6 secondary
alkyl amines, and unbranched C,-C; alkyl tertiary amines being within the definition of “substituted
alkyl,” but not preferred. The term “substituted alkyl” means any unbranched or branched, substituted
saturated hydrocarbon. Cyclic compounds, both cyclie hydrocarbons and cyclic compounrds having
30  heteroatoms, are within the meaning of “alkyl.”
As used herein, the term “substituted” means any substitution of a hydrogen atom with a
functional group.
As Lsed herein, the term “functional group™ has its common definition, and refers to chemical

moieties preferably selected from the group consisting of a halogen atom, C)-Cy alkyl, substituted C,-

-13-



5 -SA2NR,,,R'2, -S03Ro, -S02Ro, -PQ(OR0)2, -NR ,,CSNR'2R,,,. %1& t| Lhhgnt s
of these functional groups Rn,, Rn2, Rn3, Ro and Rs are prefera y each
separately selected fromthe group consisting of a hydrogen atom C, -C20
al kyl , substi Cl- C20 al kyl, cyloal kyl, substituted cycl oal kyl, aryl,
subst i t ut ed a'{"tr’% gslbenzyl het er oar yl , substituted het E?‘Eﬁ'iﬁ”%”"&nd may
constitute parts of an allphatic or aromatic heterocycle. RC are

preferably Q royp, cons| i sting of a hydrogen atom C, -C20
al kyl, 10 su st |% ? erlcfio g]at%%lkg] lﬁf%”‘) ﬁtﬁll't%jgg'ﬁlﬁi"é”a aé’f"k?‘lbg‘t”éfﬁlﬁél Ry
substi t ut ed TV@F%’af“R?‘F“ted éF"EFPa"Y‘sﬁXﬁ@t 4"@ ﬂ{“e-cFumﬂyial groupe maydlso blaectterem&my Ith,e
substl tut ed dnexpb enaiting ofariRks,CYORYO -NRAR, .U SI€H,, REE L1 R=nihe. tefr nfngﬁ, aJ: and

rl ogen ot ekl S cekanecebudl, etk sialer stptp b coldin 17 o

t he Penom#&ﬁg he El efent 2cbromne
or iodine PuorRreS &he ‘}E%P%crh ﬁ‘B‘lllSéN‘ﬁd‘npaSP‘ESF‘@ﬂ’Ifsalf Hhyse fimetfoeat El@ubs 15 As
used her ei n,R.t Re RueRaant &t kemsfidbhnmanspaanly sdkdaiad ammegto@rco@fs%%hﬁ@dmgen
substi t ut ed @, cHog lamﬁt §u§§ﬁ§u§:@ iC, @QSA@{&[U EﬁJaﬁQ QIXQI dlpeg %ﬁcli’o%fﬂgs %r?/lt su,EDsgalteg:Garyl

unbr anched, m?:nl hgeroa | su% t? daIE unsat ur at

hydr ocar bons 681 Ny Eri? ef &rF el ﬁfﬂ’a’ HB- R SnTiFus ears offjan Heliphatifenr siabasiei t ut ed
hydr ocar boné‘etbfé?)’ﬁ‘g e Pfﬁfe@ﬂé seleed frdi the ERpMTchguihs b1 at hytreghn abds omyd,, Ay aNs any
unbranched anbstitheanatiedkyi, $>btha‘1&gbrtaida a1, lbgllsm rs@ogtggedwgga%a;g%%b ﬁj%ggw' tuted
with one or b%;l%e e%gr%F &ugﬂ?a edggtt%éja% 1d 0 unbranched

secondary am nesA ondary al kenyl am nes, and
unbr anched C2- %L‘I'Sﬁdel?‘f{ﬁ‘ f"éF"’E'i‘sth%)"ga'mﬂn‘ésmbaﬂP AgmiiFetfen treny ke detirnictsiabin of
"subst i t ut edtoanls kfydoluthn Thef thePembdid' Tabla oF 1hE BleRéhtsabrk@raiy fucRRARTorAG YrokiRranched

oot oraf o Sy B DRBL U LR GG 00 Y1 oo ast o,

unsat ur af?ed cycl ‘%ﬁa %(g,r ocar bons and cy
are i n the Wed¥t Agedrs the é‘f”ﬁeﬁk‘ﬁ“” mENSAYY [ [9ergnchrsr @i rancliefesubstifuted "oal cohol "
nmeans any unbwbstickédnsewraisd broketbn. st -8t etradhed RS ALuf a0 andadi-GRNGhed W t h

Cl- C6 unbr amﬁﬁ&dmm&aﬂ)#dfoalr&qs MB§UP:§fe}rédUt£xﬁi ﬁll)lﬁ) 93 ateQEIJ'I gal e fs%%slélt%{j d and
with nethyl & referred.

Anong t he su%dr?c P e\{{]t"; ik ng Lll.h})/- J%"@g drlhﬁdﬁ'ﬂil §“b5t“‘@ %“%rﬂ?aﬂsaﬁﬂﬂ “d?faﬂsflsﬁ)@tl t ut ed
sat urat ed albEsdiest @bﬁwdpﬁ%ﬁleﬁ#ﬁ aytirocth, tubstinted aitts ofeodr'm rermﬂctimiQISgrousy ek i t uted

al kyl a|2D|Oh(DhI:Sanc}ﬁdﬂdlz-$Hb&Erlyt U&c&ﬁa@-'alﬁﬂlﬁy |su@htﬁl@rh@ L ségnc@@h 19 aﬂd tge

term"aryl” S rns_".sub " " het'eroar an
'substit ut edﬁd?haglg{eg? ga(? ea%’;%f“%ﬁ BELEE Y w'thm tﬁ?r%?l"ﬂ"“h@dﬁ“%%ﬂ?ﬂ)ﬁw Ly | Theyterm

preferably h¥b¥iEd F'f“i?él Bifang gy uahray phgd °T(P€9ﬂ$§1FCI quﬁgltetdhlesawuranghyd?lahabcmecmc

"het er oar y| torepachds, St Striatutstes cbydtie thedr@amytk ‘and SRS cdrPordBORRh; GerhVlQCAL bon

rings in mmnggmgﬁgﬁgf«gp& pet eroatom for ‘exanple, oxygen, sulfur, or
nltrogerb atom along with at | east one carbon atom "Aryl,

i
nmost gerféral |y, %r’l’éfq h§rEfB’§1fe t?rﬂt dephey 'Wa“‘a"? Frbtapshesr Planchedzgpterated|of usat@eted ber

2003 alcohol, with C,-Cg¢ unbranched, saturated, unsubstituted alcohols being preferred, and with methyl,
ethyl, isobutyl, and tert-buty! alcohol being most preferred. Among the substituted, saturated alcohols,
C-C¢ mono- and di-substituted saturated alcohols are preferred. The term “alcohol” includes
substituted alky! alcohols, and substituted alkenyl alcohols.
30 As used herein, the term “aryl” encompasses the terms “substituted aryl,” “heteroaryl,” and
“substituted heteroaryl” which refer to aromatic hydrocarbon rings, preferably having five or six atoms
comprising the ring. The terms “heteroaryl” and “substituted heteroaryl” refer to aromatic hydrocarbon
rings in which at least one heteroatom, for example, oxygen, sulfur, or nitrogen atom, is in the ring

along with at least one carbon atom. “Aryl,” most generally, and “substituted aryl,” “heteroaryl,” and



WO 00/ 73253 PCTI US00/ 13202 "substituted heteroaryl" nore partl(%%@er by 3
refer to aromatic hydrocarbon rings. preferably having five ‘or siXx a

and nost preferably havi ng si x atoms conprising the ring. The term
"substituted ar i ncl udes nono and pol y-substituted aryls, substituted
with, for eanB%%’,ma kyl, aryl, alkoxy, azide, am ne, P&RYS8¥o groups.
Heteroar'yl and "substitut ed heteroaryl " if used separately, specifically

5 refer to ag P car b rings Leat on eeroatom f or
exanpl e, oxy s(u)bnﬁ tet?lr e¥ar) more partlfulall genfela{ ar mamén:? arpgn Iings; W@ rél{)] mg\n ¥4 at

| east one ca?rtf&rﬁt%ﬁsdﬁﬁi nw%emiew’hﬁavmeehe@ms eonarisingltheging.” Thregfrer “saberitiagayaryl”
unbranched, etudas apehad, polssibsinidd e subktiuddNGithp &t biahibieda,]l\-\saﬁyu b8 afide,

unsat ur at ed e rangh d, subs thers

bei ng pre f er%ge % E.rld amhr'ogm% CQFIH'Q%{ e{ﬁ% ﬁ.lgsnu& thl'lfroar)ﬁ if usei star 'Eehfdspem{j ica

met hyl - t eF t - Y5l ?lmé'taﬁ'féwgf%é?wgﬁﬁgft‘"ctet ’ﬁs@rlehﬁf‘éﬁwmméw@eplmxmen pdfiar, omnd
"al koxy, " nostoggren@d,&lih s rignibng diyiet leal okoceypon asd cyclic ether" nore

particularly, refgl Qs a0 G- arkenﬁtrafg» Iayﬂgf%er;@geph wl Bdncn %E g{:&?& % haV' ng

five to twel ve atonsg corrpr g‘&{ erlnLg}h

unbr anched, YOSty FRLEREd, B‘ésf“i' Bhen gHth tSe Bbranehgd: éﬁ”m‘%dat“tﬂ*'ﬁt"éﬁd etl?ﬁfs
unsat ur at ed eegig arreferigl.t WthCRE @B/, uddthyl nethedisobstalt erdam eldy)-tetHhepibstierst biingdn@st er s
bei ng pr &b er gremhred ik Ifbrms]-%tha'emay‘lllk&§t’ Rbst g@&gllyl §1Qbé§'t:l¥zllk0§ys taﬁd c;,bﬁ:' ATOREIOIS|

BII: gf 3:: Lgdesjlgz?ucglgr{yt ﬁeéerg% an non rom?txcqpedrocareo l‘!tlgf )prefc%/agm}ﬂ\éma gvee{":;tlf”fa%ﬁ %tgﬂ‘ Sa
derivative o$°m&’h‘i§18éf§r'i*ﬁﬁ)und that is rapidly transformed in vivo to yield
t he conpound, f orrhexanmkie; refy tohydinmdlayieds or Hﬂanhie@@d:sm&'fkna)rm&ﬁm;tu@& Qat&iﬁtétg

ester’ ref er & Jad% dﬂa?éd' e\gf@(t Iv){tﬁ%,—@f ]ynbt‘anglecp Q{.IP:Q:E‘&“%&B Stltq.ltlg? eggrsegent I’ltl on

f or med ﬁ t he tion several ester-rorm f emﬁppe Vla]} are
hydrol yz o uRERY SphyY Wﬁﬁle%%f’e"@dﬂdlpf" gffs. Exanpl es of pr o-drug ester
groups include phyoy Gxodred datyl”, esmcdtyoshymmetehipl to godas-trad escky bf, thd svahasyid o8Nd

met hoxymet th‘ormﬁﬁI)V\@l’el's tﬁch%laeéen%mf e %&%und |ﬂ1@tqmmhl§'tr§n%méﬁ Frﬂwvb 9} di ng a
(5-R-2-o0x0-1 d|ox en- - ru

p her
ester gr oupsﬂ’%g’ﬁlpﬁué’ g arPen®y q‘?‘%{ﬂy Sésk'ghﬁ‘fd The’fem‘ H'G ‘Eﬁlmérfﬂfer\‘/to ‘E“é‘f Y%8°f i n
"Pro-drugs at%e tampeind pethe rresery m\’@y@tfmﬁ by typddditiqndof agy, of sSeralSytpfowiingrardSpy i es,
Aner i can2€hematGad hy3dadizet yhdér 1 ?sﬁw)oglcﬁrﬁdndltﬁhsor exaped bt ﬁ'o-az@g CRET gr&ifpS ideidaeDr Ug

[Y)gngn 11h§§_)£1 oirg%i?lpacetg}? h‘ns nyr? phthzﬁg | mcqmyl?gnd me; ho;E_yng% ea1s FI'ID%S grrggcgargg)rdgss? or New
conpounds cofPHR Ritkfgrtciaragyg K SR, &Fdh‘ps9‘°"°‘?’lhéf3f 't)leqﬂm erpirePthe cerpler eof|proydrug
accept abl e salet groupesqpde Foahd iy, fte@dmpleeT. @ligubii gndi\Q S&IIJH) HAPRRERY i b IDElivery

accept abl e Sé";JslIem@f vdl. h@ &@ m}ﬁgﬂmﬁ%fSeF Y rﬂmr{elr @an @hgm:car §%${y219%% %QyBlore'bers:bl

pharmaceytical Ly acce ) onpou

to an acid a%f’d”%ﬁ 6R’“§§’Fi’g“o¥he%{y ﬁ"dﬁ‘ﬁdﬁﬁd" W‘%’fbél’sr%d“’@%?ﬁﬁf‘%‘é‘ Fegps: New Ve,
phar maceut i cHrAly1¥eeptiditd exampidstof astes tshigl ald{twugs foetalposed tata(nihg dirbidxylor
potassium, khesal kaline earth

refers

The term “pharmaceutically acceptable salt,” especially when referring to a pharmaceutically

acceptable salt of the compound of Formula (I), refers to any pharmaceutically acceptable salts of a

30 compound, and preferably refers to an acid addition salt of a compound. Preferred examples of
pharmaceutically acceptable salt are the alkali metal salts (sodium or potassium), the alkaline earth
metal salts (calcium or magnesium), or ammonium salts derived from ammonia or from
pharmaceutically acceptable organic amines, for example C,-C; alkylamine, cyclohexylamine,

triethanolamine, ethylenediamine or tris-(hydroxymethyl}-aminomethane. With respect to compounds



netal salts (calciumor nagnesium), or amoniumsalts derived é't&é 3 ni a
or from pharmaceutically acceptable organic amnes, for exanple -

al kyl am ne, cycl ohexyl am ne, triethanol am ne, et hyI enedi am ne or

tri s-(hydrox§ P_J% ) - am nonet hane. Wth respect to corfeemifasnnld 1 October
2003 WO 00/ 7998%°BET/ 13500113202 of the invention that are basic ani nes,

t he pref'erred exanpl es of pharmaceutically acceptable salts are acid

addi tion Salft B u?tmtﬁp thtrg?ecbgHé Anﬁ@eg loye p?e@&r@péxﬁp;l!é of mgngém:&llﬁ'&ce hkdAksGaredCli ds,
for. exanpl e, ki

ncsalgg of ulliyI oF e Ebl i $gaorl & %Cfc % for exa évd,rohacllc
aromatic ca?%’d‘@l'q caltyof BEPTRER TR VAT ls BB ShFRIC 46 § Tt ¢

| actic, mal butfurict pliokmbiicCacidcdrtatiphtic @semmti erboxilic ot puifpic a%ﬁ%a@ﬁ@mﬂ fesisi c,
p-tol uensul gu@cﬁ:} % IQJUC maﬁ:p%lﬁ'ﬁel RE&ES ukbBRI Gicamicd -nth&n@JuﬁJnrcﬁ(ﬂ» iR ITRELt i caI

conpositions o present invention include .ph eut i, ptable
salts and pF*’tB"‘Eﬁ‘ﬁJ‘Q‘“‘é"é’t"eﬁgg on’Efft'rﬁg }t‘a"ma"e““ca?c DTSt B ert@gglfj& E\%ﬁ ZF&S
(11B). The piermsentiply acképeablle salts gmﬂbm m Ps&rsmjﬂwpworl@opf Foiae APsPParBl” as

used hereingggfer to the conmpound of the invention being free of other,

di ssimlar COITpQIlt.I!lndS . f:‘e’gj %El)stta Q'?lsycguqﬁ%ungldo'solgt&e al'Q:sé.drli\ér%mtljertoi tﬁe
a he

normal |y associ ated™Th I|°utrl mpound { he
i nvention cmvpﬂpwnﬁeéthmwe“‘llfé%'t‘g '@Feﬁ%t"el%ss"!’)% °°fl?%“dso‘1“t"2’6‘®7$‘“&ﬁ?f"’ﬁ‘ﬁ”§t°“ ©
preferabloy @ekigns ﬁoréﬂpfoaﬁﬁclﬂeﬁ% iBfhattrhletams Sat tycommiughif the dfventien gmprees a5 anpl e.

I'n one pref el;zsrtsg"/oel@bg WH&’ZO‘; hﬁ&ﬁlostt f@ﬁbl)‘? Rl SG‘Vport’I% ofst(ﬂm&Hlﬂprihttohe
i nventi on Dl’ € nasSs

sanpl e. The atgéﬁwm'ant"i °'EaPFFé°éde “mb"%EFi'f'F RNV 1115 di r‘gﬁdé/‘"e °°"g"°““d o e S

"t UNOr - gr oWchmgrisihg dplebst PAg; Of thetmess, hypdighndf agivanlsenplel 5 t erm " conpound, " and t he
terms "inhibiti ”ﬂ{'e t@rmgi ‘;na@mem’ n%tl,tumme&dmﬂiof yrbmumiamng i magmRotad”
and/or the term"” t RLESENCS Gl ound is
corr el at b‘;d \N‘I"fl hcoa]ﬂ)oqn a@")[d ﬂ{eﬁegms 1{1]1% and re llﬁl wl%en mo# glnpﬁllé? fCOI'E]Zhggat unmor or
cancer ous nasdr tilprre “praf aeedshy the P'ﬁﬁémFe’f‘hﬁBS“bJ%h‘tOF“P""@%lH&%‘fe'a‘ed wighhit feast for |

"t unor - gr owshiwing B3F Bk trdtd 6k growth Bthdhibnbingr, cancerud sk dMat pgferablef e tetne “anti-
correlation bet, We%r{u tore “ u%‘%‘rS%&ﬁl?mﬁEmﬁé”e‘ lﬁmpﬁﬁf EndG‘QHR%Qaneﬁ{&da @hrettBRSt the

tenporary c&8¥Hti t unor capcer ous mass. The
terms "anti -bewesdhe, P"cse“%ﬁﬁ fhe sybisgscompound Fatt 'eéff @G\Fﬁpcir%?eb‘?tt"i“ﬁ umOr growth or
"i nhi bi t §ng, grow@n6k thé elteedun giassal Bo tarres eanti-tepger, famti-tuat, B thryorigrewibkishibitive.t

preferred e n@%m”ﬁ”%ndaf edm%" akssl\{éattb O;QrtlmﬁarF}QH iRl dst pRRhAL WBBIménNer Peesence
of the subjec ound | east regucfeasp{?’el n t he nass

of the t urrorm‘“”!‘l‘?ésaec"f’éli“f?ﬁ thé{FBérmet %358‘3?18 “\73’Pr}gu f2n gnanci es n
animal's, spemitoh tahd nyass of tresomml Sheseterahs raf;sto csrpe@ncfvaaws Irryhanwcwﬁaﬁ@als 25 The

term"skin rﬁgm%@ n HBARS, ag@mossgﬁmcgggdmms especially a chronic skin

{fg”ﬁ:; n?%l A E&e;;%;gggpg v Qﬂ%ne%s SEciat) & Bnror®kinW0hest ha¥lnb & DY

neurogenic origin, consistent w:th but not llmlted b}, its meaning in EP 7744250, which is hereby
incorporated by reference herein in its entirety.

The term “viral infection” means any infection of a viral origin including rhmowrus, and
preferably, but not exclusively, refers to human immunodeficiency virus (HIV), human

30 cytomegalovirus, hepatitis A, hepatitis B, and hepatitis C viruses.

The term “cardiovascular disease” refers to the various diseases of the heart and vascular
systems, including but not limited to congestive heart failure, cardiac dysfunction, reperfusion injury,
and various known peripheral circulatory abnormalities. “Cardiovascular disease™ refers to such

diseases in animals, specifically in mammals, and most specifically in humans.



|ncorporated by reference herein in its entirety. The term "Vig&lher 2003

i nfection"” neans any infection of a viral origin including rhinovirus, and
preferably, but not exclusively, refers to hunman |nnunodef|0|ency Vi rus
(H'V), human 30 cytonegal ovirus, hepatitis A, hepatit] hepatitis C
Vi ruses. ThéwPQWﬁWgcardlovascular di sease" refers to fﬁ%m@g??ghs di seases
of the heart and vascular systems, including but not [imted to congestive
e ) Ut ARG R MRk Ry LRRSL b SO0, J el iyes @A RTDHS KDOWN
such di seases, Inwlnaﬁqsnmcs or Bighstes. frickedind Typs hDinkeferrd s 2 Dighetesnidd tarigyraeiated caI | y
in humans.  coditich, (6ibaHe but 200Emi MDD BT ABANPETIIGEGH PARORic Anatysyckirirer ei n,

the tern "dbggg}e refers to the various diseases related to el evated
insulin I nsulin Resistance, or Diabetes, includin

Typ
Di abet esS Type AsDredbigtiaghe wRdrapsiayigectipy| e hespfiors a1 fgi“?%}‘fﬂﬂ?ff*fg but
not | i m t edkdo@n SlBbdiaflrgeeant kradgraBydidtrionmd artoghdd ryieyist and n@vcaerrlyd Syndmense

(PCOS). 5 A&ﬂ%ﬁ%@m grél é&ohmﬁhﬁnﬁwnog;taﬁ@mhant rej ecti on" refers to the

condi ti ons ion nogr af t
rej ection, and aﬁit"ffdlh%ﬁ‘ ”Fé‘i”@%ﬂ"&‘ﬂamra?fdmf’ '“B?’ fegﬁr Ee@?‘?i& %ﬁ%"m”%”"gof t he

inventio n &ﬁfs&éf&reitmerm e thia peRice at frolyetiah bf aejddatd ompouds espsady ér-een, t he

terms " { alt QII; an %mdlﬂ?dl}l&oﬁt ﬂré?xl}ablyr el &l &Nk BBABILidt ththeacaﬁaQ &’Q’nd or
course of treatnent to ter i on a nodul at ed

r n
conpound, e%"ﬁ@’&‘f"&l‘”]?”rﬁﬂﬁ"‘i’?@“eﬂ)‘ﬁc’redfg“"ﬁ_p’?m?‘Hp‘ﬁﬁ i%&f%?ﬁlﬁlﬁtfi “NBET pr ef er abl y,
"nodul ator" or "AvoekdlhertinohetermeTEy!, TH-2t FE-3cER4 @hd TTL frefeg to thomprdfigrsbedre! cour se
of treat MeNLytiQ ideREde B, 436 JH-LE8RE 8ig@t 1Pr oduction of a nodul ated conpound.

As used herei n, dﬂrlpother g'ne?ucal meldladl rPTar?lado 8-gr|;:|; ?(’Jr otﬂ-;rnw‘i‘s"e thhﬂlcal I%Fé ugegfh'ea‘r'ém ng tJ he

specific chemc ano Igures, Figure 17.
Al ot hdf chewiestod ayHyiveuf be“ﬁ‘l’f&F"ﬁ?ﬁE’(ﬂ%‘@j‘Fefaﬂ'd‘“aB(rSk’Bt“ﬁ@raW se technical terms
used her ei ni@leukina (136 be understood as they woul d be understood by persons

of ordinary ski llnte V\e’p‘kl}t E%IL(’WIS a r%ﬁ{oiyef%r Whleh Hr!mpl‘):s inrﬁt\ﬁae' Eﬁ%'of]m;mrﬁelh!m 1) ' S a

regulatory facto ticipates in wi de ra

and i nf | ammipeHg a‘}ﬁié’(‘fh%lf‘??t%r%ﬁ‘e‘&ﬁ?fméf*'ﬁie‘?heﬁ éﬂ?l”?féha?ﬁ!‘g SE G aé]ﬁf“nga’bséné |“htf"f y
mechani sns  himanhely. Searen Dveo, D.8e E4SEB.J/g 2, 10841981 d1A1 Jirst @scavered B ABERred by 2, 108

(1988). JpL- ltctlvitédrn?atcrog{a?&qy KBk t@«%ﬂ%@@iww e)h% IQQbﬁ)GlﬁétsV@&'ﬁﬁiocﬁ&CTQ&ﬂgages i's
secreted by various er, ag nocy

cells, B cé‘l‘”ls gnd aéﬁ?’iytﬁfs“f ﬁ 63’?/? é‘%dq’(ﬁabn?%réd OB‘F ? e Va”cc’fs Zdnmo‘ﬁ)s I IrE S {fa@:&g to have
vari ous f undtieipoifrationedd @@ﬁmcellg{ep Mﬂebﬁﬁn@vmmnol Rev., 63, 51 (1982); stunu}atmg the cell-

killing effect of thymic T¢ cells through its binding to a T cell receptor, TCR, see McConkey, D. J., et
al., J Biol. Chem., 265, 3009(1990); inducing the production of various materials participating in the

25  inflammatory mechanisms, for example, PGE,, phospholipase A; (PLA;) and collagenase, see Dejana,
E., et al.,, Bolid, 69, 695-699 (1987)); inducing the production of acute-phase proteins in liver, see
Andus, T., et al,, Ewr. J fmmunol., 123, 2928 {1988)); raising blood pressure in the vascular system,
see Okusawa, S., et al., J Clin. Invest, 81, 1162 (1988)); and inducing the production of other
cytokines, for example, 1L-6 and TNF-a, see Dinarello, C.A, et al.,, J. Immunol., 139, 1902(1987). 1L-

30 1 modulation is also known to effect theumatoid arthritis, see Nouri, A. M,, et al., Clin. Exp. Immunol,,
58, 402(1984); transplant rejection, see Mauri and Teppo, Transplantation, 43, 143 (1988); and
septicemia, see Cannon, J. G., et al., Lymphokine Res., 7, 457 (1988), and IL-1 may induce fever and
pain when administered in large doses. See Smith, J., et al., Am. Soc. Clin. Oncol,, 9, 710 (1990)).
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the proliferation of CD4+T cells, see Mzel, S. B., |nmunol. et e§§00351
(1982); stimulating the cell- ki I ling effect of thym c Tc ceI l's ?bnrough its
binding to a T cell receptor, TCR, see McConkey, D. J., et al., J. Biol.
Chem, 265, 3009(1990); inducing the production of varl ous mat erl al s
partici pati nd4%™®¥He 25 inflammatory mechanisns, for eX@MHPE%cE2,
phospholi pase A2 (PLA2) and coll agenase see Dej ana, E., et al., BoI i d
I6i9(/e?95-sg29 ,(A\I:!]-gﬁ eol‘lcu}rglge?(%lsirggcet heart ntj n ammatwbﬁoind?' %e%ecot B%%eu %% I‘ al Si ng
bl ood pressugreby decredyed hra@tthatrnarméwwmo 'tsg@eptf@}(wsamymsnaturelﬂy @FumngJL 1din.

| nvest., 81 recdpt&InfthOS88)L)1; Ragnek DingltIG] O.0A. taheTIRMPGRIGE. icorrmmtnoe)tm.p chgouoki nes,

for exarrpl €, d953%‘d r}ganm%’for%%?mt%{lggc?kh%f ILq b?emlpl?yucg[ partﬁular ant{brm%l have , 139,

1902(198
arthriti 52 e PReFed: see Kiovigg, D- BiS. apd Duff.§- f*’“n.fm’ewd. ToHg{in & (1990). 8geasef i 4.984)

transpl ant rpgjligssiboof, mBeeytdviinl b ipatkckuffepp Gom hiyasplvBith atcase byddn, exdoddre( 1988) ;
and septicema, dn S8, 6%9@&9’51H>}>ress@ by &nplglng, ¥R NRMINR . A?@‘slus rzee 0 fee ( 1388)

and IL-1 may_In uce fever an % mnistered in |arg oses.

Smith, J., etz H. & dgaumegitn! 89@?8@ Th'-‘gd'mfmmtdi@'gaya}ab'e S4SprnE R (B ber
2003 WO 0O( l/imsbs3, vBG'NFHSﬁﬂ]JiBR:G@]a?ﬁhencmcwwﬂhecmmﬁoumis oS Bpinveneadn agludabdtlrei ti s,

i nf | ammayy O%tne@e&qmp%@eh%qheco%@guowbﬁsae&mad@gcmb model s can be decreased by
inhibiting IL-1T binding to its receptors by enploying naturally occurring

| L- | recept@l“—iﬂﬁ%%ﬁ%—@&@l Ra), see Dinarello, C. A and Thonpson, R
C., Immunol . TodBymantXF-od04 firg h99idd in 1085d seeAdpaivil, Bret;nods W.or "Humk thhdri Nng t he

activity of gehods ﬁ?cyc,éeﬂmljgx.&ag?feag 'a%ghﬁfcteﬁgaﬂ bogli ﬁc&w?gé %ge?ipggfosed

see Govin
case of IL- §°°n i e rmofestiar Glqnipg °fﬁﬂFeWcha the ﬁ"'ﬂi%‘ﬁ ?%'i‘?t hugtgyf T lofHg B om
nyel oma whi claconglisbaiu Sedelmyca,dn; mmess iEv @layfgR.0r Bl b fHupfan hderobs has: peeaisor

Zﬂggrk Iessed Q*“Eﬁfpl ésn& ABhbhach ; @dtmt ]\"al‘wrer@-ﬁ Blfb- ﬁwgscg%% Iglﬁe
treat abl e ac%@?’ﬂlﬁﬁ"tlﬁ%ggﬁ'ﬁ Flf"iabﬁ “Qeaﬁ}{f‘ﬂ[ ﬁﬁﬁ [Mﬁa‘é FBH

i nduced by tNeerogohpoundeweflotheld, Hoesei OWF-OI ol wicherich U-KBr eolypdi@ide orkinly

necessarily drddidel @,ctnacﬁap ﬁilssp%aﬁz@:sqmmm etxb@s&% ab@fﬁ%h@%ﬁm@rﬁbrﬂ@ roteih WO "
necr osi s Jact urifi in 1985, See

or-a
Aggar wal ; which “‘ekg@a ; “"Js “'"’aﬁﬂ ﬁ‘gr{"‘faﬂ ‘ﬁ“’“"ﬂ%‘%f?‘% tig °‘f“é{&é’t°8¥ an BRFAEPT on,
purifi cat i ores AGEC Alais aokakiifedttiecminensy and Baudslfacet@htaaiogicd!G8Blica®RGOof TF4Han2354.

Soon after, dHiRd meh&awn@ﬁmﬁdhgguem amoa&hlsﬁargmg ,g%r@dnamshe cl oni ng of t he

human TNF | ocus yere ac Penni ca,
Hayflick, J. S. m%ﬂ%f?%&n%ﬁmﬁe&ﬁ\tfﬁ slsf%%awf Pmiﬂfﬁicizrr xgjeus %eﬂ'?' e Ei“}a'épl“"
expr essi on adadvatad maéradyyzet andl fibmblaod. omlhbc hasN\eebsU regort® 84 indi3d 2-1 pRducil@9 see\NANQ,
A M; & e%}{areué DA, 7433900 yos Mos: kiti MPhGGHLAL: 13O0 JeeHspd RGind Nissen-
conpl EITEI’I'[ arl%eyer,‘] Irnnnn*n:)f| MQP gs I.y r75)(1936), to stimulate the proliferation of fibroblasts, see Sugarman,
B. 1, et al,, Science, 230, 943(1985); to induce the production of PGE; and arachidonic acid, both of
which may be involved in inflammatory responses, see Suttys, et al., Eur. J. Biochem., 195, 465 (1991);
and to induce the production of IL-6 or other growth factors, see Van Hinsbergh, et al., Blood, 72, 1467
30 (1988)). TNF-o has also been also reported to participate, either directly or indirectly, in various
diseases such as infectious diseases carried by trypanosoma strains of the genus Plasmodium,, see
Cerami, A., et al., fmmunol. Today, 9, 28 (1988)), autoimmune diseases such as systemic lupus
erythematosus (SLE) and arthritis, see Fiers, W., FEBS, 283, 199 (1991); Acquired Immune Deficiency
Syndrome (AIDS), see Mintz, M., et al., Am. J. Dis. Child,, 143, 771 (1989); septicemia, see Tracey, K.
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Necrosis Factor". Nature 1985, 313, 803-806. TNF-a is a tr| @%p
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expressed as a 26-KDa transnenbrane protein from 20 which the 17-KDa
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collectively referred to_ as Iannqg ax response. evolution of this
I

response i s BALEEESHois medidd liyrf’ gare© SEEHH IQ/‘éérBHFW]aét“ieﬁW P(S?‘e“ErfPFéﬁ’& ng
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i nfl amed. Gener apwykmewar pifhibH miveartice Al plgotmpigie [ackivee drofeitreere diffespofferts ano a
variety of uinfxqaeediiex! raituidand) i(two 0RUndds cfidkinBs inkdiatXiild fufctibndp ispheRRMeftheand
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| Ment al fect o the

act|V|ty (C ronic 1n am"ra|on owever
body and } esaﬂTaECE"SWr{ﬂ‘F ﬁgecb%ft%f)@@%@§ |"§Hb51ftg the effect of another) To this end, some of the

cytokines are pro-inflammatory (induce inflammation), while some others are anti-inflammatory

(inhibit inflammation). The class of pro-inflammatory cytokines inciudes: interleukin-1 (IL-1),
interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-a). See "Tumor Necrosis Factors. The
molecules and their emerging role in medicine" B. Beutler, Ed., Raven Press, N.Y, 1992, pages 1-590.
30  These cytokines are secreted by macrophages shortly after the initiation of the inflammatory response
and induce coagulation, increase the vascular permeability and activate the expression of adhesion
molecules on vascular endothelial celfls (for example, TNF-o. stimulates expression of E-selection, that
binds to and recruits neutrophils to the site of damage). Subsequently, and during a2 more systemic

immune response, these cytokines act on several organs of the body, including bone marrow and Tiver

-19-



several imune diseases, such as: septic shock, rheunmatoid arﬂé‘:{;&iﬁe!r%@oa
inflammatory bowel diseases and congestive heart failure.
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25  proliferation of the synovium, which results in the invasion of the adjacent cartilage matrix, its

subsequent erosion and ultimately bone destruction. Although the origins of this inflammatory
response are poorly understood, an increased expression of TNF-a and IL-1 have been found around
the area of cartilage erosion. More recently, the pathogenic role of TNF-o in this disorder has been
extensively studied and experimentally verified. Furthermore, clinical data suggest that neutralization
30 of TNF-o. may be a therapeutic approach to reduce the erosive process. To date, however, current
therapy, while providing temporary relief does not alter the fundamental mechanisms of progress or

process of the disease.
Inflammatory bowel diseases and related conditions. This class of diseases which include

Crohn's disease and ulcerative colitis are debilitating disorders, characterized by chronic inflammation
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however AT provi ding tenporary relief does not alter
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the eventss tisamidreregigon infunethe paamtiab megianism afloritaRpResiy lﬁ*elgﬁafes thé pro.inflamrnatory

activity of TNF-c to a variety of tissue cells. Others, such as the suppression of insulin responsiveness
in non-insulin-dependent diabetes, relate to more selective actions of TNF-a that appear to fall outside
the standard pro-inflammatory model. TNF-o has been detected locally in patients afflicted with otitis
media (inner ear infection, with or without effusion), see for example, Willett, D.N., Rezaee, R.P.,
30  Billy, .M., Tighe, M.A,, and DeMaria, T.F., Ann. Rhinol Laryngol, 107 (1998); Maxwell, K., L.eonard,
G., and Kreutzer, D.L., Arch Otolarygol Head Neck Surg, vol. 123, p. 984 (Sept. 1997), -and with
sinusitis, see for example Nonoyana, T, Harada, T., Shinogi, J., Yoshimura, E., Sakakura, Y, Auris
Nasus Larynx, 27(1), 51-58 (Jan 2000); Buehring 1., Friedrich B., Schaff, J., Schmidt H., Ahrens P,

' Zielen S., CLin Exp Immul, 109(3), 468-472, Sept 1997).
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Schm dt H., Ahr EfRe E‘}' soluble TNF-o. receptors, The use of soluble receptors against TNF-a is a new

therapeutic approach. Although these receptors are created to bind and neutralize TNF-q, they also

30  enhance its activity by prolonging its lifespan in blood circulation. Furthermore, the long term
immunological response to this type of treatment is beng evaluated.

Gene therapy. The goal of this approach is to decrease inflammation not by decreasing the

expression of TNF-o but by increasing the local production of anti-inflammatory cytokines. The

treatment consists of direct injection of cDNA expression vectors encoding for anii-inflammatory
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One of the Reaktiesaat)0 be addressed is that the nonoclonal antibodies are
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identifted as an important modu]ator of transplant reJcctlon See Imagawa, D., Millis, J., Olthoff K.,
25  Derus, L., Chia, D, Sugich, L., Ozawa, M., Dempsey, R., [waki, Y., Levy, P., Terasaki, P., Busuttil, R.
(1990) “The role of tumor necrosis factor in allograft rejection” Tramsplantation, vol, 50, No. 2, 219-
225,
These observations highlight the importance and desirability of identifying novel strategies
and/or novel compounds and classes of compounds that selectively influence the production of TNF-o.
30  and/or IL-1, Small molecules that selectively inhibit these cytokines are therefore particularly
medicinally and biologically important in, for example, maintaining an active immune system and in

treating inflammation based diseases.
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therapeutic approach. Al though these receptors are created tq g&
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Syndr., 6, fg@@edz;thgg,@%) (sarre) E. Fietz, et al., Transplantation, 58 (6),

675- 80 (1994) Vi re n
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identified as expresse htened Tevels in |agnose as obese
or exhi bi ti rfglavingenethpd: reS| stance, and is thus, a m)dul ator of diabetes. See
Hotam sligi |, G Apfeiireely dde kilogradbkdiieduaark bt 4, ko&aeungmﬂkﬁiﬁa’nbtaiﬁed ¢HifPeHInd

“lncreased ama?eqaﬁmtbmmmm S35} Q8 a8 21t U@sruntelﬂﬁcsf)]oéﬁ{, %oﬁt%cgfggbrﬁnetMF a). in

human obesit insulin resistance. J q| vest Ei) 9-2415. TNF a
has al so % ee is mlxture is maintained at a temperaturé ranging from 20° to 60 and may be mamtamed at room

temperature, for at least 10 hours, and preferably for 12 hours. The mixture is then filtered to remove

and retain the filtrate. This procedure is repeated, preferably at least two additional times, and the
combined filtrates are concentrated under a reduced pressure to obtain an extract.

Approximately 100 grams of the extract is partitioned with 200 mL to 400 mi., preferably 300

- 30  mL, of an agueous solution, preferably water and 200 mL to 400 mL, preferably 300 mL, of an organic

solution, preferably diethy! ether. The organic fraction is separated therefrom and then concentrated

under a reduced pressure to obtain a further extract. Said further extract is purified, preferably by

column chromatography and even more preferably by use of a silica gel column, using a mixture of
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identified as an inportant nodul ator of transplant rejection. awa,
D., MIllis, J., dthoff, K, 25 Derus, L., Chia, D., Sugich, 15&‘?@0&5&%’
Denpsey, R, Iwaki, Y., Levy, P., Terasaki, P., Busuttil R (1990) "The
role of tumor necrosis factor in allograft rejection” M ngptatl on, vol.
50, No. 2, 2Y§%P38  These observations hi ghlight the E@g Bance and
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classes of ¢ I NF-a 30
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Al ternati VEL%W%%Q{tﬁés@%pkg)chts@e s %ﬁ@% Ilba‘afé%é &ﬂmkmfgmmaymnmﬂyl ng the
chem cal striucture ornul ae cf , certain specific anal ogs
and deri vat F"Q/’E@Sthereof nay be extract ed and 20 isolated, at least in the
formof a cThdenps priddts e fromthe root bark of

The root bark of Acanthopanax koreanum Nakai (Araliaceac), which is found indigenously in

25  Cheju Island, The Republic of Korea, has been used traditionally as a tonic and sedative, as well as a
remedy for the treatment of rheumatism and diabetes. During their investigation of this folk medicine,
Chung and coworkers identified from its pharmacologically active extracts two novel tricyclic
diterpenes: acanthoic acid (Compound 1} and its methyl ester (Compound 2), as depicted in Figure 1.
See Kim, Y. H.; Chung, B. S.; Sankawa, U. "Pimaradiene diterpenes from Acanthopax Koreanum®. J.

30 Nat Prod 1988, 51, 1080-1083. Acanthoic acid is a pimarane (3). However, in sharp contrast to the
other members of the pimaranes family, 1 is distinguished by an unusual stereochemical relationship
between the C8 and C10 centers that provides a unique mode of connectivity of the BC ring system.

Prior 1o this invention, no complete chemical synthesis existed for production of the chemical

having the structure of Formula (I) or its analogs. Importantly, the chemical structure of Formuia (1), 1,

25
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25  Diels-Alder methodology. A diene, for example, 14, and a dienophile, such as 15 (Y: oxazolidinone-

based auxiliary), were identified as the appropriate starting materials for an endo selective Diels-Alder
reaction. To further ensure the desired regiochemical outcome of this cycloaddition, diene 14 was
functionalized transiently with a heteroatom (for example, X= OTBS or SPh), which will be
subsequently removed from the product 13. The generally observed endo preference of this reaction
30  was used to predict the stereochemical relationship between the C12 and C13 centers as shown in
product 13, while the diastereofacial seletivity of the process will be controlled either by a chiral
auxiliary at the carbonyl center of the dienophile or by using a chiral catalyst. See Xiang, A. X.;
Watson, D. A.; Ling. T, Theodorakis, E. A, "Total Synthesis of Clerocidin via a Novel,
Enantioselective Homoallenylboration Methodology”. J. Org. Chem. 1998, 63, 6774-6775,



conpounds of general Formulae (1), (1A, (1), (I1A), and (I i{B)us8E
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structure of FOrgul g, (Jhor fe. m@éf R

(Figure 1) possesses ti-1n at or a)gent
More speléi f prdafilBy invofyes,fhe Ff‘é"t"’%t"ﬁﬂl a’\?\]h’f‘ﬁheééftf”\?aﬁ"éd This frmeMffelys fead
nonocyt es/ maeilopiagesmpewsa$ £d 12 hatindly @atioan by sMickeelbddifaforiors matlgloy 0.1 to

appr oxi mat ey, eqlsmkl&{tggcmm of @8- péﬁmh@uscﬁoe dr&@ﬁ@n JF the MdreRN waa%sﬁl y 90%
i nhibition of %

concentr at i éW“R:I%fplgn@l%?ﬂcd gﬁa “’g“c(‘:“fft a@ﬁ'ﬁﬂ%‘ térﬁ'%f’é? #4 ‘f:""h ?”Htc] & a'ﬂf:ﬁ"cﬁ'@?te ﬁaﬁ%" fate
condi ti ons tkéesetpr ¥duThansérmapipn pfl 3660 3P WaFResyd ¢ predqus er on- gamm) — wer e not

af ; fect edhy ]Ifaﬁalésnseyweh efd. Q‘Fatgﬁm ofr, '&Qri%ﬂtsll@r@ésﬂ?olﬁﬁd HRbHoe T e) evalj uat eg F],i n mi ((:le
suffering i COSi S ng i nf.l, tioh) and ci osis (liver
i nfl ammat i oA %ﬁh%gﬁéf"igcﬁ‘ £ ?%@a “} ac'cﬂ ‘9'{130 i ANl s s

treat ment wiCehmen HIowrnek!£25, adicpigeddn Bigisst diefichtm F Beurt i ¢
granul onas Q88 fnctibARRId 0] i5wee tyedlylatdh of e ebulthpt | C eI lls. These
dramatic reg t 'y 1%% M&@rtial g Y0 inhibition of
oro-i nf | ammé c%hoﬁanggc %?a ﬁgetd dgﬂrcgééh&q)f th% eta en or . &Feed by h.
Conpound?1 &F"S‘G é‘hovﬁ""\)‘%?‘%ﬂ ef 81t tf“b)E’FSEch >9"°i‘en 4?n‘t’f‘é B ncho@ReYadtmon| oral |y
admi ni st er i ngompiaheg by a two step sequence involving transformation of 40

to its corresponding enol triflate derivative, followed by palladium

catalyzed coupling with vinyl stannane 41. See Farine, V.; Hauck, 8. 1; Firestone, R. A, "Synthesis of
cephems bearing olefinic sulfoxide side chains as po.tentia! b-lactamase iohibitors" Biocorg. &
30  Medicinal Chem. Lett. 1996, 6, 1613-1618.
The steps that were used in the completion of the synthesis of acanthoic acid (1), and are used -
in the completion of the syntheses of compounds of Formulae (1), (If) and (IIB) are depicted in Figure
S, as Scheme 2. A Diels-Alder cycloaddition between dienc 42 and dienophile 43, followed by

reductive desulfurization with Raney Ni produces the tricyclic system 44 with the desired
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concentration (LD>300 ng/ 100 g of body weight). See Kang, H.- ct?ﬂggbo%

Y.-H; Lee, C-S.; Lee, J: J.; Choi, |I.; Pyun, K -H, CeIIuIar

1996, 170, 212-221. Kang, H -S.; Song, H K. ; Lee, J.-J. Pyun, K H.;
Choi, |., Mediators Inflanm 1998, 7, 257-259. 15 TheE?%H" , structure of
Formula (1) VRNE*Has potent anti-i anarmatory and anti rotic effects

and reduces the expression of TNF-a and IL-1. Acanthoic acid is thus used

as a cheni cal rototype for iae H&J&l@b@%ﬁ& Lonpomads of the

i nventi on. SFQE?P?hg'g nfform T.IOI‘I ot‘]§4 %q%%$ﬁ$ 1 Sun Us P %:010 'g‘m({uce)w (1)
and (I1B) Tgmr@onqb@lmdel#oﬁh‘ﬁbﬁml\é{@‘g( rpactiony g3y '5?1(5" ki r%‘" referably the
conpound of g anuha4ék&mwaﬂwando@anpmmndsobmeﬁoMmmhaadogmeymae%h@mated

TTLI, TTL2, T 0 useli RSroTRY 1 BompSdhad SresmzreACH BfddiiB)y t 0 an
aspect of t‘ﬁ‘ed“?eﬁhca'?t[]mcalﬂkﬁhan@%gj d i s?{)onnec]tl (I)“npg of the conpounds of .

For mul ae5(11)yaame°ﬂsthéil\hﬁmi“i’f’qff"@ﬂ‘?"é“eﬂ'atesrhe novel structural arrangenment of the
BC rings and thfenpnxe@ﬁmetep@cf tlte hrgntiepsia o6 reprepoynd€ of, Sormusiag &9 2pbéei A% an
unusual rmotjf an olfe(?gu,;eqna(lmml(u@t,E At BEK-AldeAtacli®. DiCre@8PEO the ofe atche

N ﬁoﬁmou , t " i selective
;P\éfgogﬁg mi ?EB!P"SW W o%”ﬂﬂﬁ ﬁn@rogr’ a?bf ﬁbS?l ugd ilel ranc!r/rcgt 85 h?& %g:?;u?f;géhé

exanpl e, 1l4syn@asstd obcodipendpkiFdreula @Imerﬁheasle‘l‘? SQ’“F““‘E)??&E’B‘I"’F‘E#
auxi li any), ﬂggﬁglg e lpeédmacsch&daﬂulaspwympruseaﬁ:epls:haf thé dignopfeilee fir gkampfeor an

endo sel ective ‘ﬁ‘f‘é%)ﬁ‘lg Pg!faratnﬁ lﬁﬁact %pec agg'gn bk gg,q,p,er@d;eestyhe 2468l bR ds

r egi ocheni c&™P§ S ctyc tion, diene 1 1'15”05 alized

transi ent | yRedctidn Sghemet &r b ésnﬂ“(’fGOFO wieeively aield)eampsppgs rFor Hﬁ ( G 11 be

subsequent | ¥y R\REophiled Mbibdi@hoprodBanatlaeIBD: The general |y observed endo

preference of this reaction 30 was used to predict the stereochem cal

rel ati onship between the Cl12 and C13 centers as shown in product 13, while

t he diastereofacial seletjvity of tpe proﬁsﬁ"w 1% ngrol led either by
f

a chiral auxiliary af Hcar B cent er t he d| |Ie or by using a
chiral catalyst. See Xi g, A X fhat son ®in§. T.; Theodorakis,
E. A "Total Synthesi S of N er Bel d| n VI a a Novel Enanti osel ecti ve

Honoal | enyl borati on Met hodg) ogy 1998 63 6774-6775. -26 1
Qct ober 2003 WO 001732§ 202 ?orned by a

pal | adium (0) catal yzed truct q ol of t - Cl reveal i ng ket one
16 as its synthetic prge tor rINT’s ket ondl was f &F d f‘romthe known

W el and- M escher ketone (1 ), whi chin turn was readily avail abl e by
condensati on of et hyl yl ket oneg (19) with 2-nmethyl 1,3-cyclohexane

di one (18) (Figure 2). "s one a t of feRe™invefitiof it is recognized
t hat thefunctlonalltle [andr { stergQchem stply of the AB ring

syst em of; acant hoi ¢ a&d (RE) are ak|°n to fHosB=in fHe Structure of

(11I)
- wherein the numbered R-groups (Ro, Rys, and Rys) are as designated above for the compounds of

Formula (IIB), and the unnumbered R groups may be any of R; through Rys as designated above for the

20  compounds of Formuia (IIB).
Furthermore, the electronic conformation of the diene, for example compound (42) and

compound (112), as depicted herein in, for example, Figures 5, 7, 8, 21, and 23, as Reaction Schemes 2,
3, 4, 5, and 6, respectively, may be altered by the covalent linkage of electron-donating or electron-
withdrawing group, for example, pHS, to the diene. As exemplified herein, such a covalently linked

25 electron-donating or electron-withdrawing group effects the orientation of the incoming dieneophile.
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podocapric acid (20). See "The total synthesis of natural pr Q%‘&éﬁe 2003
ApSi non, Ed.; John Wley & Sons, Inc., 1973, Volune 8, pages 1- 4§

the several synthetic strategies toward 20, highlights of the ones may be
are rel evant o 9%% proposed synthesis of | are shown in Flgure 5.
According to The i nvention, these approaches al | owelY¥8%15#%di cti on of
the stereochem cal outcome of the synthesis of The conpounds of Formulae
(), (11) and t e the co rmul ae
(15 and the cobaauall 8o aBiaarhaRerith, @l S BaRE R s ° 0
TTL3, and TTq_‘Eld“ﬁ%?’tsﬁé’i'"i’F"y JEHEBF ereaddien @‘é%a“ﬁi‘f‘)ff‘h’é‘“wf’rﬁtﬁ efist2 idicpteptheti| ae
(1), (11) and 08By méthg at 01 infulenst Bp faohl seladivigydarttieasdctonahd aeanhdob@ciaci d (1),
and of all a;@agaltb@q,@ di@lIoKAlFQt}‘rgHth@ﬁ)pG‘alcQofth(ﬁ: likge. Tméapa,ragth brbdudde &helaﬁ'aa&'t%ﬁ% d} he

reaction of a. Weland- M esher % hi's conpound was_ rea
avai | abl @ f fofmEefotfnee™ 18 Bid T.Lhéf 5£§’°aéi“§ %al"é{e%ﬁéﬁ‘ﬁd&"ﬁ?i’mﬁwfaa f&%ﬁaa

addi t i on/ Rolsymswetric aaviant|ofithe Biels dequetioe Ths banefitceltughythirg camyrsndsspphed to
(R) - prol i ne chiaeluifidried/ Bre BELEHE wgmoaﬁneﬁt&en WPfe&enRRdnge. CO carbonyl  group of

B e R ey e PR BT L
previ ous 20 apligttliye@prey sewardag |ipyovedasyignetriciqyriliepis oiCassipl (SehampBwSet @rex08éf ect i ve
met hod foor 1ge\we] Dpighg.-Y.iNgs Arof SRODS AR 361 1.aCnthod AP @LENALSWN toﬁyllatvlmeensl c

Commun. 19 7%1“2?),(;]%%&“1%2 an aéggﬁa’a)flycr F%Iex!er!l‘? '\:letg BE tﬁacﬁﬂelnﬁg@ dtP”%“ce ex uswﬁ)é | ester

functionali and
aci d- cat al yi@d"%é‘ﬁ?‘ﬁt‘%ﬁ“ﬁﬁy‘ﬂf a"td ﬁ'@“%é‘ﬁ%ﬁ °’“i§i‘f|(¥3%t>h%4a97a(f ‘feé)r ded 25 ket one 40.
Conver si on of 40Afpbeatitveof dlesbave ahetbhidelbgy td Zur\wathesinie depivel iisHiget $)ys SchdnwOl. St ep

sequence i nygl e/fi cglgiymag,%mgdrsmoqg vBarifhQ andt Snitkan %%Ee%%ﬁqgtglla%uq?gplteg% ' :;;] Lat e

derivatiyve, foll cat al yzed coupl i ng w th viny
41. See PFar |"’r‘i8"‘3d ”’o"ﬁgﬁ%’%?thémm Sym“ﬁ'?? stone, R A "Synthesis of cephens
beari ng ol efintlies digigtiedeCanpdends glafls potential b-lactanase inhibitors”

Bioorg. & 30 meaaiolaedled%reofhedntpaunﬂ%m@z (1}@11)&111&%8(1135" ;gb'éfsﬁ&%sde@at wer e

used in the ¢ canthoic a are used
T The caRoF Befbh ByRionbeld B BB Be Bl Rty Eh bty 7))
and (11B) ar#b¥dpineorreged an the gfarrpeundsf Foa@ulzsdhelm Zdehyde B3} wlastapinglmpterial (as

cycl oaddiot i @epidedinvegie 4 Beate A2 T 4-Bbesagpla) teqirdBor thoWpwashidhy, is sredect i ve
desul furi za Rrogduce ri L ersystem. .44 h the
desi req - 27 "0 PBLE IR SRON-00 BRAHEIA B el BASAS bl bl

base, such as NaH . Base induced deprotection of the methylester produces radiclabeled a
compound of Formulae (1), (I1), (IIA) or (IIB).

25

30 1*; 14C [abeled acanthoic acid




stereochem stry. Transformation of 44 to the Winreb am de, f L Qe d%y
reduction wth DI BALH generated al dehyde 45, which upon Wttig reaction
gave rise to olefin 46. Fluoride-induced desilylation of 46, followed by a
two steps oxidation of the resulting al cohol to the cachosytize acid
produced acalf®§fX?acid (1), and may be used to produce the conmpounds of
Formulae (1), (Il1) and (11B) 5 by appropriate substitution of the
intermediatgs . e APOLAMNFo8Fbubd of REEUN b 00) cormpounds of For mul ae
(1).and(|@<@¥%&ﬂwrcmp(mms’ﬁ'&arf’w%‘xmf‘j Bl 1S the
Di el s- Al der r ea®pq apct “ineé“"F‘E‘ﬁ‘b‘Lsitlﬁﬁ?emﬁ{ﬁﬁmf ﬁfg'mﬁ%é) ‘féﬁ'fiﬂ“g"?)éﬁy?@% n (%f. one or
NDr e appr Opkrhdie by the thsdoivtds tob Gorghle (bl (indand (11 eRiBBHT s¥epBs r‘ﬁo P8 e
sel ect ve iSterr}ateaﬁéiaﬁd AfioraRRaEHRE SonPbunkOsfrRalnala (1) grovdie intfrmatipe [2edcguidg dhe _
synthesis of conpounds of Fornula (IIB). For .10 exanple, the follow ng
preferret dEHIpNIPESmay be used i'n place of the di enpp@' | €54 fQmexanpl e, -
conpound 43 and Tpé deizaned 108k, of #aaige 37 &e P MEIKEICH TR £0r “eXampl e, Fi gures
3, I7d 8, 21@;%“@ o];%jimivé’sxzs(a? Bﬂaﬁgtia@lninﬁghemiazandSqncm' Bquiggmentothe EI%'lP%‘E‘PSect: vgl y
yi e conpounds of Fornul ae (11. I e Ml cadiping i :8na@piinin@éam ncl ude
those of FoffnfArage () Myt arﬁdesgonélgli?a( tIhlg I]J)N$ W&“rE)éLi n.the ngnberdgd R gr.oups
(Rg, Rl4, apdmRidhorar® iasodesigitireanddisdpediaype FHEY YSHSEUREL™ 8 ol T a
(1'1B), apd g@%ﬁgﬁﬂw‘q}@&ﬁgura PBGQURS thaRysrdfs dity nofimREptmacaihe @ 5xapgle,

0

desi gnat'ed e for the 0_conmpounds. ofoF h@ink lileBhode FAT dcti@r sfOthe, t he
el ectronic §6?1f58‘F"ﬁ5af'idoW°‘6°fJ%rt Ff%ogg? gn%%f Rl Q9 Bllfink leSShe

, tor ‘exanpl e conpound, (42) . ang
conpound ( 1&@)pourds oflEpingle dH) R peTqdffingy lapgipe é'%g%p&éfmgg%r%%_ﬂ%@vﬁ 8 21,
and 23, as R3aghj QR mesmbemmsmiabilin3of e, colpouadscbf Bormule SPelet Sy wbasigine Aiytug%
altered by the coval ent |inkage ObsRlRGIIIORAADELAGNAE e [ fpebesigiing and
wi t hdr awi ng dwgabgon%a}esg;'gr%ﬁ‘f‘% “des, T o (é)Elel eC!éaFJ;é- As exenplified herein,
such a civalrdming {e fafzpiicmetaesy syalieting G CHRA P PIREC0T el ectron-V\Athd@a&Agg group
effects the ori eptmiioa siefificive itrcgirhahdesigh Enesih earpounds gt Formpylaesihai 243003 wWo
00/ 73253 PCEL&J@@S%%%@Q%@WHEMS BGCASHoREn LDHOREnASBRY ofodleandiie aEid BN on, t he

chiral nature of "diene 42 allows it.to. b " QUSSR SYAMBEL, ¥, dur i ng
the cycl oaddristesrn Figya filsa £q BpnEF arg'p%ﬁfﬁfaﬁ%e%‘zcgaq%%gl aog 4 lt§lndi (f:?t es t hat

the angul ar Feeida)B. VatGriGHOG: Nf ubribe¥aent: frai ¥l B-s"BFSégetaP%?zyf‘@“S e eact i on
and al | 0% rrn.{lg-d%;cgléagjl9Q§311-28-0ic acid, a novel and highly active inhibitor of nitric oxide production 1n
mouse macrophages" Biorg. & Medic. Chem. Lett. 1998, 8, 2711-2714. Suh, N. et al "A novel
synthetic  oleanane triterpenoid, 2—cyano-3,12-dioxoolean-1,9-dien—28-oic acid, with potent
differentiating, antiproliferative and anti-inflammatory activity” Cancer Res. 1999, 59, 336-341. More
specifically, SAR studies with commercially available 53 and semisynthetic derivatives thereof have
95  led to the recognition that that: (2) attachment of electron-withdrawing groups, such as nitrile, at the C2
position increases the biological potency of 53 (Figure 9); (b} an o, unsaturated ketone functionality at
the C ring is a strong enhancer of potency. The combination of these observations lead to the
semisynthesis of a designed triterpenoid 54 (Figure 9), shown to be 500-fold more active than any other
known triterpenoid in suppressing the inflammatory enzymes iNOS (inducible nitric oxide synthase)
30  and COX-2 (cyclooxygenase-2) (Figure 9}
Synthesis of the Compounds of Formulae (I), (1A} and { [iB)

The thirteen-step synthesis of the compounds of Formulae (11}, (II1A) and (IIB) (as shown in
Figures 4 and 8, Schemes 1 and 4, respectively) is efficient and as such, it allows the preparation of a

variety of analogs useful in SAR studies. The biological significance of the unusual tricyclic scaffold



approach of the dienophile fromthe top face of the diene. tg#ﬁﬁagch
produced the adduct that |leads 5 to conpounds of Fornulae (11 B(?°
approach also allowed for the devel opment of a catalytic asymetric
variant of t 5 Al der reaction. The benefits of usi ng’ chi ral

catal ysts, as opposed to chiral auxiliaries, are obvi J63VERA R |
docunented in the recent literature. One preferred enbodi nent of the

i nvention i Sof ;hlg @on%ﬁld?gfgg%ﬂmt(uﬂ)ga’nd E?hhev& eprm}gr ES céog ér%%tfdaﬁ?iqg:%%gpgrlo%;% ge e

Cor ey toward an | Mprove
Corey, E. J.De S‘M“Fh‘drst) WES"%H&hﬁE eaijy a"&fedsrm thapynthefrepproagpef the hfention, by, 3611.
Conmpound 49 SWa@rC'Slh@\vﬁQattDtﬁs dlolrowtidtieinermAbiser ardyiel ioa ddiFtgi@n 0,05nd 3épresentative

el ect roni Caldid 6hndlodBindt s Wb APLIAGA) Rkl (48) and produce exclusivel y

t he endo $adduct lﬂg £x g Y8 and enant CONeri c_excess §83% yield, 97%
ee). Application 8FFH [585% affelt H%td%q°8§‘§}‘“‘lsdfEﬁJ‘F‘”‘%S}Iﬁrt(HeEﬁ“é (783 map plscceed i n
Fi gure 8, asnSuhuaneing solidigeporpfuicheatialeyasiple 4OV pp evin.dBdh paddt thé RERIcon@ksAt i | 1ty
and si gni fi casdnlbyhasROnideRs iR c&r%é}lds SO, (mf(uﬁ?a%@ﬁps) 115;3[ e%ﬁéil% .f%gram%{g

ounds

conpl etion of the. tot esi hesis 0

of Formul a (% '"‘ﬁ"t"anﬁr%raﬁﬁ%& %‘5?&5?8‘°6¥a‘° BB SRSty i aakscres) that(r 1),
(IrrA) or (I |03)renﬁmgp55tzi:ée synthesized and is useful in pharmacol ogi cal and

phar macoki neti ¢ shoudingis, lafeoie sa)ﬁﬁﬂphee baékb&?%f {Jaé@mp%ﬂdwmdaﬁﬁ@% ﬁﬂf Bran s

i ncor porat e the o) 1

starting rmjhég)n:s E gre%%giy gabqedo \fvrth a react l\ie crosgé kar Cg éﬁ"&'l ZP) Ph°*?1‘f&“"@1é?°'|m§b el ed

yi el d, requisfdigs f'l'arse E‘WSW’P‘W e @W@ﬁqagqﬂrﬂf/the in givayanggs af thackompayndswOF @), f r om
Cl4- | abel ed (ilaxkoigtH) anepravd filnfanh@nlghtp ARIRIAEF afeRh bmoﬁxc;& LRahment wth

a base, su l\liaﬁﬁp e tecti of t Iester

pro duces ragF&gF’t&Be a c§ Th@%?@carbo %C%IE”? 1% E\%aﬁich(yije)(prec(urspr olg?) areu &crcrsm B). 25
30 29 1 htpbﬁexwasnfwho@/amaﬂeee Mfewoerergzgo@ee@bp@ér |F\gers 19f the

Synt heses ofSvtithesis Gl me aspect of the

invention is t heDmg%}n{S|ﬂ%%B&Gnd9Bfﬂgﬁ/ (me}? a?d”(§llaf" Sqf’%j‘a rp%gﬁgl%gvr ng the

structure of th H)gp For mul Pcal
screeni ng of™§y Fﬁ“ﬁstg o Pﬁnﬁar‘ ﬁ%’fff’saf’f“eéu RO & d&’ﬁ%‘l’?""&é@l“@?%"’@@n@%nds of
For mul a (31)63 progig¢schéclesivhlorinterestingresvheltogaril d@rut; Inegetiy @sdigRedpRAWiH fildRS. The

desit %I’l and Sﬁﬂﬂfchﬁﬁi ) cﬁce@@ﬁir&g%’etpthatnb,ewlp @”@BWHS!SMOEarEanwl %.;(I\Jﬁ!'a)'lda! E.; based
on e

Vicente, G. Phytochemistry 1990, 9, 2943-2046. While no biological studies of this class of.
compounds has been performed, according to the invention, dimeric analogs of Formula (D), (NA) and
(IIB) are evaluated. Synthetic acanthoic acid or bioactive analogs of 1 are used as monomeric panners
and their coupling is performed using standard techniques, included those described herein.
25  Experimenta] Techniques
All reactions were carried out under an argon atmosphere in dry, freshly distilred solvents
under anhydrous conditions, unless otherwise noted. Tet'rahydrofuran (THF) and diethyl ether (Et30)

were distilled from sodium/benzophenone; dichloromethane (CH2Cl), hexamethy! phosphoramide

(HMPA), and toluene from calcium hydride; and dimethyl formamide {DMF) from calcium chloride.

30 Yields refer to chromatographically and spectroscopically (1H NMR) homogeneous materials, unless
otherwise stated. Reagents were purchased at highest commercial quality and used without further
purification, uniess otherwise stated. Reactions were monitored by thin-layer chromatography carried
out on 0.25 mm E. Merck silica gel plates (60F-254) using UV light as visualizing agent and 7%

ethanolic phosphomolybdic acid, or p-anisaldehyde solution and heat as developing agents. E. Merck
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foll owi ng objectives: (a) defining the mninumstructural and dyaklbenal
requi rements the conpounds of Formula (11) that are responsible for the
TNF-a and IL-1 nodulating activity (mnimum pharmacophore); (b) inproving
the TNF-a and |IL-1 nodul ating activity of the conpounds of Fornula 10 (I1)
by altering t%e%tFlcture, particularly the R groups ofCTH®RHi num

phar macophore (for exanpl e, SAR studies and nol ecul ar recognition

experi ment s) ni_n of the, ¢ ounds of Fornul a
(11) by photB%f ?(Fﬁe n°]|'e S%“*?"“t”}be"ﬁy’gﬂf““ ”se?g"j hﬁ@&l i”ﬁfép“éng’?%vaéfv?'ﬁ&ft he

sol ubility &H@“ﬁ%ﬁ’ﬁ’t‘yaﬁq@mﬁ@’ﬁ ﬁ@ﬁlfﬁ*'f-‘dt 9t gf O2her I§mpoGndeciofilickolaqulcer-7581. ) ; (e)
synt hesi zi nginaR) ghe@ita Uckye rcﬁtd&@bﬁa()ﬁ'anﬁmp l4gHAdr &80 Mﬂm tnhﬁmﬁﬂmﬁtﬁaﬁiﬁatéﬂfusﬁgﬁ mul a

(11); sel ectiyg, qﬁéemm solBh S o fertel derd RACSHAM ;ragmgqgmgmf {SLLNLAg, the

target structure eval uating tai ned e parfl cul ar
si gni fi canc&*Rip ‘f‘ﬁ‘é”’?péf‘f‘ﬁnsa’f S"EEEidgrﬁ’“’ﬁ’fe‘ hovElet ﬂﬁé“aéﬁfﬂbcu}ﬁ’ﬂ’ﬁleb? PerdmiR ae
(11), (I'1'A) spaawmdvefd red)iecime Nidokt £@eel?D FT-ghgedisméhalpind divhibeatie0norddd o he A

and C rings aq:ferkmlaﬁ:@m&;lgaa%eta ﬁ@ﬁ}esolﬁ%n mg:@l@.searaqﬂamgb Feh G RiePon 4 BR6h7H 0
enhanced antl Rr oliferative aq tl in y activit See Honda, T.
IEgtja io \A%Hbcon s

Rounds, B. 6 BBy © Riasior SpSP i, ¥ | ZB-ZSEpRET gn - and
synt hesi s ofspeztr@yan@dﬂ@S@tom@ombmxk@hté&wmor@mduses 28-0i ¢ aci d, a novel and
highly agtive inhibitor of nitric oxide production in nouse nacrophages”
Biorg. & Medic. Chem Lett. 1998, 8, 2711-2714. Suh, N et al "A novel
synthetic ol eanane triterpenoid,["Zfyano-3,}2- di oxool ean-1, 9-di en- 28-oi c
acid, with potent differentiatijngyi antMeijjprol iferative and
anti-inflammtory activity" Cance/“h%,), 59, 336-341. Mbre
specifically, SAR studies wth domer g avai l abl e 53 and sem synthetic
derivatives thereof. have 25 led to the recognition that that: (a)
attachnmelt of el ectron-withdrawi Are—egotss—3uch as nitrite, at the

position increases the biological potency of 53 (Figure 9); (b) an a,f3
unsaturated ketone functionality at the Cring is a strong enhancer of

potency. Th onbi n. of hese servati ead to the sem synt hesi s
of a desi gngla'q‘fﬁp?"t% %é‘ﬁ‘(‘f'ﬁoﬂ AReTopt buﬁji% f{gmglﬁﬁ’vﬁq’y't ¥R 80 FVrEF dadrdhact i ve
t han any ot Hesthylafuine (¥ nthilisg ae emiopethy vinybkatppe 86 gt fig4 tbid  Thefrdactiommixorewaenzymes

|( NOS (i nnh),lclr&luﬁedﬁt 1or°c¢oroe(h@lat&ye$olmascﬁﬁs °c]§@he@adenmz(n%océamdepmfsylgﬁdaa&@ 2) ]
Figure 9 esi s ounds.. o The
t hirteen- st égsx]gi{iﬁncr “éé"f“s"‘%ras chlgm%qp N geljjnd ect%\": % gg}rr’lﬁtu i he(“%nies)? ° y{ﬁtﬂ Etoﬁﬁé (11B)
(as shown i r6l &DgumesTsh). e?neblc&pssS(l;hWQS (siligen 6D%sther BDp@@s) VEINWR (&0 }fid, i ci ent
and as such, 0 t

SAR st udi es. dﬁlﬁg%bl o?%g# g?gﬁf%éaﬁég{%?]?%gﬂ&%ﬂg&g% :}ﬁi?%ﬁ LC’l?é'baffol d
-30 1 Cctobeit).2@88.3Wp 00/ 73253 PCT/ US00/ 13202 of the corrpounds of Formul ae
(11, (14A) and (JIB) (the C8 epiner is constructed using the appropriate

o]

0

3

30

Wieland-Miescher ketone (3) A solution of triketone 2 (61 g, 0.31 mol) in dimethyl sulfoxide {400
ml) was treated with finely grounded D-proline (1.7 g, 0.0]1 mol). The solution was stirred at 25 °C for

4 days and then stirred at 40 °C for 1 more day. The resuiting purple colored solution was cooled to 25
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Di el s-Al der catalyst). The sites that are easily altered viathg,syn {?] fetic
approach of the invention, or by standard nodifications of our synthetic
internedi ates are shown in the Figure 10, and representative exanples of
t he conpounds of Formula (I1) are shown in Figure 1 1 desi red
cherical scalP8¥d*3f the conpounds of Formula (11), PFR?'SEM%"(JI B) may

al so be i ncorporated into solid support such as, for exanpl e, a \Wang

resin. Thi % B?ute?‘v&t% WarI (a&(?lilién% bQ% IMFéAd%Iamecg)iTﬂoggmt%tfﬂﬁlél all‘hel Hnt?t(n@r i es of

t he- corrpounds Furt her nore dc‘?ggr ing to
t he i nvent iv3Aextpstedpp F‘@d B0 P?H e °fga'i"ﬁ)]63ﬁlSd‘[eiﬁl‘:@“:%@}e%é”ﬂ??ﬂtr dly
identifi ed sabjdtesfbrc&lematbéﬂ@hy(lﬂ:&ﬂ"/ﬁ et inpopasied e e Potradbifvidéey Tabel i ng
studi es. eF Qﬁ{%@g@ﬁ 5 JECFBE'% c%m%ﬁlﬁu&ﬁo%gﬁéﬁm l@xa(u;ls)lgnd c&nl&uﬁ&tecﬁtegield( [1B) is

al so prefera reactive c use ul in

phot oaf f1 ni¥\¢ q%%ﬁé‘f’?’ﬁlﬁ; T'é?t"t]d“a%@“‘”‘i""ﬂé’seéhyéfttfﬂf@o ma\%’éﬁ?%t A Jr]l?(% e Eil ‘fication
of the in wihib tinardeer of hextre(! Qonip wesraddsd of tofF-of thadthgr (The Jwo-layeqed N)'“t'a‘h‘(‘ilas( JI B)

and provi descgdwqgﬂ'r@ﬂ{v@l'ystb@%dgmﬁeﬂ nﬁt@ﬁ Q'eetzé'i(@ 2me)vé?iilglﬁc'ﬂie0€kulﬂiﬁg agantwei c acid

and on the cti vat rb C 15
al dehyde (p?@ec?ﬁ? stSrfllt(f)af“o’i)”"?Jf"rlél ew'ﬁs'é:? uﬁ?d |'cﬁ‘a?:e? g? R)? P bl d"gd gide]te? ?“ﬁgﬁts with

t he appr oprGatestrasbppiobe meieriligeor pludsd Frhe( ser aﬁbwﬁ‘ﬁﬁ'“ﬁ 1"'3 cmsfglﬁ F’@"’

Synt hesii§ OfielhdBilcteh@Reto Q) (U0ADLS mol 7dvt)e 3conpetind Rrof 2 Fekiauie (tlm)n (JIA
and (JIB) Dineric forns the co ou ds of Formul a

(11%) _(I1'A)_and &rIPI B),
such as forhee@aeﬁbrplc’éz B2-8pA4)1, C6 &4@449"%@{:88'3” B St 22286 Pces and,
further nor ezH)1 'zd&)i{a“rﬁ} héiﬁ%%t@mﬁ_gtlhﬂ Jcsgzz,ﬁl 1, GoRILeaY e13cRRPheY MIES

bi ol ogi cal | eres resul tar etlng a steroid receptor
with potent‘illaq?is)zﬁ(?}??‘rﬂ?ﬁ%é&ﬁﬁoﬁélﬁﬁﬁééﬁééﬂ 3r1§s2€ et 2 OSee Chamy, M C.;

Pi ovano, M; Garbarino, J. A; Mranda, C; Vicente, G Phytochenlstly
1990, 9, 2943 2946. While no biologica s of this class of.

conpound§ has. been perforned, according toffthe invention, dineric anal ogs
of Formula (Il), (11A) and (JIB) jare ewsl ydted. Synthetic acanthoic acid
or bioactive analogs of 1 are used as i ijlc partners and their
coupling is performed using standayd e@s, included those described
herein. 25 Experinental Techni ques| Afl reactiqgns were carried out under an
argon atnosphere in dry, freshly djstilled sollvents under anhydrous
conditi @ps, unless otherw se noted: furan (TI-1F) and di et hyl
ether (Et20) were distilled fron1sodiunibenzophenone' di chl or onet hane

(CH2A 2), hexanet h hos ( nd to f romac

hydri de; an&“if ifet %yﬁ"a? r‘T‘ﬁ"ﬂl‘ee ?%W)W & e(’:'zlcﬁenbbl(ﬁln’@r e técgw%h &l ds
refer to chmbemtuigriapfd Gél 4. p-02haoly pi@cetﬂwbsfc&ixw'c(é? ey "H‘)NI\'}FQ)’ gD Jéheous
materials, WALRSWith Qb%rﬂ%l@@:p@e{t@ﬁ&d&onm mi0sc. V\B:Fce watﬂiﬁdﬁb’bﬁ&ﬁdc’cﬁg imhghest

conmer ci L o BRSSO FBRL o PYLADL LA, otlOla 3Bt her ot s

st at ed. F e non hy “carried out
on 0. 25 rrm Bf timgtiendtd ta fackep ge geé‘rnow&t"@samz BoE t'%msm'krsﬁ‘% g’f he fraqipryfs copded to
vi sual i zi ng289e giendbdwittdbiethylamine (5 ml, 0.036 mol), and poured into a separatory funnel containing

water (300 ml) and saturated sodium bicarbonate (200 mi). The resulting mixture was then extracted

with ether (3 x 800 ml). The organic layers were combined, dried over MgSO4, concentrated, and

30 subjected to chromatography (10-40% ether in hexanes) to afford acetal 4 (48 g, 0.22 mol, 90%). 4:
yellow oil; Rg=0.30 (silica, 50% ether in hexanes), [0)25D: =77 (c= 1, CgHg); IR (film) vmay 2943,
2790, 1667, 1450, 1325, 1250; TH NMR {400 MHz, CDClI3) d 5.80 (s. 1H), 3.98-3.93 (m, 4H), 2.43-
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et hanol i ¢ phosphonol ybdi ¢ aci d, or p-ani sal dehyde sol ution agg?(g%g ﬁ(%
devel opi ng agents. E. Merck -31 1 QOctober 2003 WO 00/ 73253 PCT/ t 8 3202

silica gel (60, particle size 0.040-0.063 mm was used for flash
chromat ography. Preparative thin-layer chromatographycsggaiabi ons were
carried out BRW*¥E or 0.50 nmE. Merck silica plates (60F-254). NWR
spectra were recorded on a Varian 400 and/or 500 Mz instrunents and
calibrated usin

a__residu dept er gt.ed, s Nl k (fo8f er ence.
The. f ol | owi%?§ (& »évr‘-é%?%9?1gﬁlngg“éﬁ%s%‘dﬁ%’bgfs‘gﬁ%ﬁg?*hq?ﬁgsmrg& t?jp]ﬁ?ci(ti es: s =
singl et; d mugopbhpti98s, 167., 13551 BR2, 6§465dudrt B0, 311502 B A%t , b = broad.
1R spectra were recorded on a N colet Avatar 320 FT-1R spectroneter.
Optical rotations were recorded }

El mer 241 polarineter. High
resol uti on mass spectra (HRVB) on a VG 7070 HS nass
spectroneter under chem cal ionijzatio conditions or on a VG ZA B-ZSE
mass spectroneter under fast atjom ont nt (FAB) conditions. 10 15 2
Triketone 2. A solution of diketjong S 0.40 nol) in ethyl acetate
(500 n) was treated with triethylamire (74 m, 0.52 nol) and nethyl vinyl
ketone (36 m, 0.44 nmol). The repct!| ' re was 20 refluxed at 70 C for

10 h and then cooled to 25 C. The sol vent was renoved under pressure and
the resulting crude nater.ial chrongt 4 LFlheshly. 7§ 8 QadRieet her in
hexanes)lotoxﬁ?‘éfeﬁs't’?‘f‘%‘é’?‘b?{é’%?m\,@?l’g',lé)g%ggwﬁgm t4.0 ]2') col G(dlées&oi | Rp
0.25 (sili Cappa@%intarselntion o tretkiaAn@e p; O- G mfvRI ‘bl afseho ‘&6&?3‘30 3’ 75-2.59

g- Hgl 841H) i942.( §E§}er@<1) mi). e re§ﬁ4 ing 1313?3 hiZure vhs il{bw§§t0 “aﬁﬂrmqnd '&’fif@fﬂ;w@.x@ﬁ:; £¢9lf°r3<ﬂalt*i“ A
P JOm L. m 5 28 ° i icienPisopnd Vi@ Nn M eSaha tarok ek @isdharhe
apd PR E%‘%"Hi" ’gs (‘é%”"&', ) ée? nro"%lQ iAo Ceo®

sol ution of % i n di th‘}lll sul f oxi g&#ﬁg@ m )

. . s 5 ) )
was t reat ed thwirgskual plpreolr o5 AN M BT g ’ﬁ%cm(“_l“.'ag&(e;;", aﬁ“ﬁin o1y .. the s ol ution
was stirysed a@afthedmonik Qiickly dvagaytsl vadeda stienofdtyinftiogsy. Bie rABINEE £HF “is HBPEY day.
The resul ti Q’%jépﬁ{?g%g (ECRLREHhiS Qb | ARerWRmrtkp Bl el ubhder Bigh vadund, G tiokeer 2003
WO 00/ 73253 1113202 C diluted wth water rgg(QQ 3 oy BaQodiait1@s ( 100

' d er (1 1)) dhd '8
m). and po@reePhiits ‘"?i“’?@ﬁ%\dr‘(é\et’%]"i/m FORRET The mxture .
°C. Methyl cyanoformate (4.0 ml,-0.050 mol) was then added and the reaction stirred for 40 min at -78
C. The reaction was warmed to 0 °C and stirred for 1 h more. Water (300 ml) and ether (200 m!) were
20  added and the mixture poured into a separatory funnel containing saturated sodium chloride (100 mi).
After separating the organic layer, the aqueous phase was extracted with ether (2 x 400 ml). The _
combined organic layers were dried over MgS0O4, concentrated, and subjected to chromatography (10-
40% ether in hexanes) to afford ketoester 5 (7.0 g, 0.025 mol, 55%). 5: white powdery precipitate; Rf=
1
0.40 (silica, 50% ether in hexanes; [@}23D: 2.9 (c= 1, CgHg); IR (film) v max 2943, 1746, 1700, ‘H
25 NMR (400 MHz, CDCI3) & 4.00-3.96 (m, 2H), 3.95-3.86 (m, 2H), 3.74 (s, 3H), 3.23 (d, 1K, J=13.2

Hz), 2.50-2.42 (m, 3H), 2.05-1.92 (m, 1H), 1.79-1.50 (m, SH), 1.32-1.28 (m, 2F), 1.21 (s, 3H); 13¢
NMR (100 MHz, CDCI3) §205.4, 170.0, 111.9, 65.2, 65.1, 599, 52.0, 43.7, 41.6, 37.5, 30.3, 29.8,

26.2, 22.5, 14.0; HRMS, caled for Cj5H2205 (M+Na™) 305.1359, found 305.1354.
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was extracted wth ethyl ether (3 x 800 m). The organic Iayq@c&%{%%eé
concentrated (w thout drying) and subjected to chromat ography Yo

ether in hexanes) to give 59 g of a crude reddish-violet oil. The nmateri al
was again su ected to chromatography (10-40% ether in,hexangsy and
concentrat ed % (}?zgﬁ d 557 gof avyellowoil. The oil was dissolved in

ethyl ether (400 nl) and kept at 4 C for 30 mn, after which tine a |ayer
of hexanes (100 nml) was added on top—of—tte—ether. The two-|ayered sol ution
was. seeded with a few crystals a a freezer (-28 O
overnight. The resulting crystals bd by filtration, rinsed
with ice-cold hexanes (2 x 100 i nder pressure.

Concentration of the nother |iquof her crop, and conbining the
crystals afforded the 10 W el and- e (3) (43 g, 0.24 nol, 78%.
3: tan crPystals: Rf 0.25 (silica, |50% et ™5 n |hexanes); [a]25 D -80.0
(c=1, C6HB); IHNWR (400 MHz, CDLCI3) S 5,85 (s IH), 2.72-2.66 (m 2H),
2.51-2.42 (m 4H), 2.14-2.10 (m 3H+—*+7+=168 (m IH), 1.44 (s, 3H): 13C
NVR (100 MHz, CDCI3) S 210.7, 198.0, 165.6, 125.7, 506 37.7, 337 31. 8,
29.7, 23.4, 23.0. 15 20 Acetal 4., A solution of ke % é% 24rm|)
in benzene [ET@06-r)soligs of ketagptercf (iften 025 PR ﬂM@lﬂS G S At "?Qi S%d‘g 0. 024
nol ) andiet hydrien®.7glgy 0,030 ©d5 Aler s@riRirfondh)at 25THE drearautippyelioe§rowy ehdtigx ed.

with a Deans Ss&.?}%&%R&x@&@%{?chﬁﬂﬂw&ﬁ%i%?;se@]%r @t mi—%@i"@nolﬁ’i@ﬂ%e\&@&l&f alishaapped

collecting in action

Dean-
(appr ox. 4 Hﬁ'r an E@ﬁ\?p%a hlah?é PegEetrFs}éﬁng gl}ttﬁy%lﬁw mmture was tlcfn pou to ) HBE}ra%rged to
darken the readtinoimingiicetwatee(! e, Isomesed spdign b?ﬁé’lﬂ@l‘q (S‘W’élaﬁfi et“Fh@UOr‘E‘éc’f‘?e()n was

_COOl ed to 2 lgaersq\léﬁr&@ﬂﬂgd Wﬁetdauetfn'ié 18Vl aKbaRed {ith difler (30: 138 6n1YXOITHY conttit@d pour ed
Into a Sg{) are?ﬁ%%%%)ﬁ{ajl'tlp \Q’eelp?_'grl ? Quer M]gg(g comen{r&ed i(“§gl%.lerqﬁ to%ﬂgmﬁc?g; Pﬁ@glﬁg fodi um

bi car bon su uré was en extrac et her
(3 x 800 ni )do%Ehe iohggamni)eo 1@19/&656 e & 083 miil, r?éd) Glydlled oib VR~ ONg Saz. 50%

concentrated, and 30 su cte r 0-. xanes)
to afford aciedpbeeneng e = ’%g( }: %?éﬁr;?{(?g" %V\}’lg?l(gg%ﬂfqg 11378 I?gl li ca,
50% et her | nuNieMBNEISY,; cdoag]) 288 (dc?ZH(Jeaz&,M(mHB))?, 3. PIRIT( £H) 190-3Bddm, 2PQ4ZY 2790,

1667, 1450, 1325 1250; 0 1 3), .d 098- 3. 93

(m4H)2§ T : 3253 / : m 3H),
433534 0 gt o o Gorasbl e Bador 1ah B 480,

2. 34-2. 26p ( M), dp-0.88 (D4 . BQI\WR(IGDHI)IHZ tDTB) A1668, 1607, 131-6);12&,%4), §52 68H); 13C

NMR (100 MHz, CDCI3) 6 198. 125.5, 1 12.2, 65.4, 6%2} Iz\§5,,-1,

34.0, 31.5, %6113, 2@794032103826‘2@36 22§ 155 kP BBy 2d T SIgPREYedN™ D8 21 i t hi um

(0.72 g, 0. 1o q®b)iodnfzdoligtti d anmmonia (400 M) at -78 C was treated

25

30

Acetal 7. A solution of Iithium (1.1 g, 0.17 mol) in liquid ammonia (400 ml) at -78 C was treated
dropwise with a solution of ester 6 (7.7 g, 0.024 mol) in 1,2-DME (30 ml). The blue reaction mixture
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dropwi se with a solution of acetal 4 (10 g, 0.045 nol) and tqr(?ct@&é}ib%

al cohol (3.7 m, 0.045 nol) in ether (40 m). The resulting blue mXxture
was allowed to warn and stir at reflux (-33 C) for 15 min and then cool ed
to -78 C again. Sufficient isoprene (approx. 8 m) was_added dropw se to
di scharge tR®%Z&dual bl ue col or of the reaction ni xXPHEWHH2 reacti on
was then warmed in a water bath (50 C) 15 and the anmoni a qwckly

evapor at ed Wil ShhERTk b 311 0950, Th, LEmRinl 00, SRS gR, 1 eroved
vacuum the73nicta%'g€ﬁ fapé’ﬂw%'ww-'ér\*@fhmsswéigm'uweﬂ(15 ahd -2 el |Tt1weﬂ'mﬂemvr8at e was
suspended i durgrwgs dtolrar to (IrZ0refihy) (-Brd) 00 Ihedket Ghich fithe tIE. readiih yak wWBfaOﬂnat e
(4.0 m, 0.030,MPls) -¥85%n L5 f@dqteﬂlo@m%hn mwn%a&évsm S%I,Jrgﬁﬁonfn%m Qasm n at

-78 C. The reaction was wayne nd st ter (300
m) and ®t h¥FPSFEn e He ’é‘)?ﬁd'%alﬁﬂb%?fﬁl('Pﬁ@')rﬁ“ﬁfﬁfrézoﬁdﬂﬁ &y H°Pffdo‘mﬁa ,
separ at ory depamtrey fugeh tAdientherigyers vena sentrereld, the elivenys leyel wasiegtactfd @ erer)(3 x 208f t er

separating hie 1k Gahbiced| B¥RE, xR m&@@éasovghﬂgﬁuwa&camtsaa%ceGlub)%twtoet her (2
x 400 m). The conbined organic |layers were dried over

concent r at etomaiqgrardy bjliet 1 & /‘t?ﬁ"e&f’i‘rhﬁ’r?ﬁ‘isb'tjﬁﬁﬁﬁﬁﬁt“( 16! 48944t é”rl%ﬁ V* ff8anes) to
afford keto Eaﬁfﬁe %llé\; of) gy (ﬂ&OQQ&a b, etl@i‘;%hexaﬁes) V\{@J]ISQ PRWUSLY, (EHH%F' i tate;

Rf- 0.40 (silica, 50% ether in hexanes; LZSD -2.9 (c= 1, CoHo); IR

CEi 11 90 ottt S 4a25, 1H6057% 1atnd AR, HOUMHESS MEBORBSTR 35000 om0 (m
214), 3.95- 2ﬂ» BhAH,S: 3’3‘9 m,$ 316 J .3 00- 2. 42
g ﬁig%%éﬁm 72 { H§7 5350 ¢ 1}8 |‘1|) &, 31—?)'1 05 rooéuﬁ 19, o'ﬁﬁl_gs g S0 e
3H); 13C I\NQWOOWZ c@@@l@}”é’ }293 642 @7905]@ 443?113 7933 ’650230 53882359 9,

52.0, 43.7,.,41. 86, HRMS, calcd for C
15H2205 (M}@y}“' 36@‘%3?5?& ety aRy oot fo B o 2 R Dol 75253
PCTI USOQO' 13202 5 Ester 6. A solution of ketoester 5 (7.0 g, 0.025 not) in
HVWPA (5@sm ) was treated with sodi um—*6—hyer+de (0.71 g, 0.030 not). After
stirring for 3 h at 25 C, the resuljting ye brown reaction m xture was
guenched with chl oronet hyl met hyl et her , 0.030 not) and the
reaction allowed to stir an additifonal 25 C. The resulting
white-yell ow m xture was then pourgd it aratory funnel containing
ice-water. (100 m ), saturated sodi u gl e (50 mM), and ether (200
m). After the |layers were separatfe cf he aqugous | ayer was extracted with
ether (3x 200 m). The conbined 15 etheréal extracts were dried over
MySH, concentrated, and subjected to chromatography (silica, 10- 40% et her
in hexaneS)KLthe)é' ﬁ's@lut%ﬁ%ﬁ&eta@?(ﬂl 0l114 n%{)@:?ﬁ{ﬁ@d ml%&é@eatedamthxgﬂljl@m Bl:!w
045(SI|IC§ Oéo t? @1 k/ﬁS dﬁ&ﬁ}h(f 3 (film
vmax 2951 Dreos = 19% S“TJ‘_%O : "fﬁr“ RERIeghin lRySEFhegmaigerap “Bé“d(dd 2H,
J= 22.8, 6. npum;e,d “Bthg@iu@ Biqarlopate P-|)nl) @eHhe gargng thargrialdipappe@edg OThe resulting

25  mixture was poured into a separatory funnel containing water {100 m!) and ether (100 ml). After the

layers were separated, the aqueous layer was extracted with ether (3 x 100 ml). The combined ethereal

extracts were dried over MgSOg4, concentrated, and subjected to chromatography (silica, 10-20% ether

in hexanes) to yield ketone 8 (3.3 g, 0.014 mol, 95%). 8: white crystals; Ry= 0.70 (silica, 50% ether in
hexanes); {a]2°D: +3.5 (c= 1.0, CgHg); IR (film) vinax 20943, 1728, 1449, 1239, 1143, 1095, 985;
30  IH NMR (400 MHz, CDCl3) 8 3.62 (s, 3H), 2.55-2.45 (m, 1H), 2.92-1.95 (m, 5H), 1.8-1.6 {m, 2H),

1.50-1.30 (m, 4H), 1.14 (s, 3H), 0.98-0.96 (m, 1H), 0.90 (s, 3H); 13C NMR (100 MHz, CDCl3) 3
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(s, 3H), 3.40 (s, 3H), 2.72-2.68 (m 1H), 2.24 (bs, 2H), 1.8q|-\9%§t§lge 8MH)
1.37-1.15 (m 2H), 0.960 (s, 20 3H), 0.95-0.80 (m 2H); 13C N 0 :
CDCl 3) 5 167. 8, 1505 1 15.8, 112.1, 93.0, 65.2, 65.1, 56.3, 51.3, 40.7,
40.3, 30.3, 26.4 .6, 22.9, 22.3, 13.9; HRMS5, cal cd JQks E%ZZWGOG (I\/HrNa+)
349. 1622, foWHér“”?Z@ 1621. 25 30 Acetal 7. A solution of Tithium (1

0.17 m)l') inliquid amonia (400 mM) at -78 C was treated dropw se vmth a
sol ution of t T & S [ (89 17h) urifzecdelve
reaction m%l?-gr‘zy-‘!*g%g’fl' i 3b%r20%%§?\/\0 6(%83763%—54%&;3U800)113202 was al | owed
t 0 war m andcigHpy03 @u+adF 260460 BBA &) 1#8r 20 nmin. The reaction m xture was
then cooled to - 78 C again and rapidly gquenched wth excess i odonet hane
(15 mM, 0.24 nol). The resulting white slurry was allowed to stir at .
reflux (-33 C) for | h, after which tinme the reaction was warnmed in a

water bath (50 C) with stirring for the ammoni a to evaporate.
The reaction m xture was 5 quenched W 00 rn!), sodium

bi carbonate (100 m ), and ether (200 ed into a separatory
funnel. After the |layers were separat ous | ayer was extracted
with ether (3 x 200 m ). The conbi ng xtracts were dried over
MySH, concentrated, and subjected tc Meol;nr o.lmt ogriaphy (silica, 10-30% et her
i'n hexanes) to yi eld acetal 7 (4.1 9, 0 14 nol | 6199 . 7: semi-

crystall Pne yellow oil; Rp 0.80 (sili r in hexanes); [a] 25D
+16.9 (c=10, C6HB); IR 10 (film vmax 2934 1728, 1466, 1379, 1283, 1125,
942; 1 H Nl\/Ru&ﬂe@O ANptationGEkalodd 8 8.03, DEmBolB ethen(S0 mleyas t@“@&“{lé}“ﬂﬂ@ﬁ}ﬂ}’“@ 17-2.15
(in, W%% 1. %n'\c;&[zmrhe eal:tH)l was]stnle@ a1(231C fat D andih D ueheHIOwh é&dmrﬁ bitarbobate8 7 (S
3H); 13C N 6 }2 9 0 g#el%ﬂdt 5\64 0,

43.7, 38.1, (230'11)73“*13’@&3(302%) 8““’2%’“9{" W”l@“’f iy sppari el 21%0° FOI° © 16H2604
(M+H+) 283. 180Heed. fTOCIAYOeoRBF/e 1B dxtradt w210 et £30rF8 ). The @@P‘aﬂ%’ﬁh‘”ﬁ cogbiagda| 7
(4.19, O. 0:1114 d%k)v{g's&, TdiBenfr2Q, Emi;ubjéaﬁi 1$ eta@ghaphy tshicd, M-HE etidf i pudase) to
(appr ox. rﬁ Cwith stirring. The reaction was nonitored py thin
| ayer chr omﬁ@gai&phy(m%m@m P8} Pevhiwiselid: B5 860 Fr cRF BETdt e g rﬁl) once
the startin 2 / Szbllsbh@ .20, Moxi 4y @, V&S, 1pew ed into
a separatorw ﬁi&%ﬁ???ﬁ?ﬁﬁ‘ﬁ’g R‘S u‘g aﬁ?ﬂ e?t her (1(810 m). After the
| ayers \A/eresggpm.at)le(dl 1H)hmxmu®ou%3mra§léﬁﬂmsc@5@t3a B 6ef-8ni6tSh7 % Hes °%3 x 100

m). Th nbi ned et h | t t ed,
anZ:I subje'«’é’g? é&g,?ﬁ-sé%r%%;{f ?fb"r a%‘f);ﬁ?&t??. lﬁ{ﬁfb- Yﬁf‘“ Wetdio; GRIFSR0) t ©

2471693, found 247.1687.

25

30
Alkene 10. A solution of atkyne 9 (0.50 g, 1.9 mmol) in 1, 4 dioxane (20 mI) and pyridine {2 ml) was

treated with Lindlar’s catalyst {100 mg). The mixture was hydrogenated under pressure (30 lbsfin?) for

7 min. The reaction mixture was then diluted with ether (10 ml), filtered through a pad of celite, and

37-



in hexanes) to yield ketone 8 (3.3 g, 0.014 nol, 959 . 8: whijt&s-ysddl S
Rf 0.70 (silica, 50%ether in hexanes); [a]25D. +3.5 (c= 1.0, CGHG?; I
(film vmax 2943, 1728, 1449, 1239, 1143, 1095, 985; 30 1H NWR (400 MHz,
CDC13) 5 3.62 (s, 3H), 2.55-2.45 (m 1H). 2.92-1.95 816(m
oH) . 1.50-1"80YFA¥ 4H), 1.14 (s, 3H), 0.98-0.96 (m rlpﬁ’%%""’g%z( 3H): 13C
NVR (100 MHz, CDC13 S 36 | October 2003 WO 00/ 73253 PCTYUS00113202
214.8, 177. 0 aftord A@ndro 22. 8,
18.8, 17. 0 nh étheIrQZ Onﬂ)g T%lsﬁﬁéﬁaas 33%7'3_%}?_'_0%3& Zeducgdzpr%s?ure]?tgufﬁ)d 561 1482 &
10 Al kene 90.49gIaInubdl, @n%mo k@qrbmnléH@M@@@o Maz@DﬁhbMSﬁ(ﬁd étthes? @5%n1 ) was
treat ed vmt | it cgtyy- i s, AL 162884 dOMWBS Stirred
at 25 Cfor™ Mﬁ l%igr&ﬁ %) iio(&gi(rﬁg%qg%gﬁ]@u%ﬁ! %:legr boﬁate (620 rr)1) and

wat er (30 MS)3H)'FHér°ﬁP$€TG'F‘b°§@a{§3ﬁbur ed into a separatory funnel and the

| ayers were 15 separated. The aqueous |ayer was extracted with ether (3 x
50 m). The organic |ayers were ied with MgSO4, concentr at ed,
and subjected to chromatography 30% et her in hexanes) to

afford al kyne 9 (2.0 g, 7.6 mmol hite solid; R O0.65 (silica, 50%
ether in hexanes); 1H NWR (400 5 3.64 (s, 3H), 2.56 (s. 1 H,
2.18-2.10 (in, 1 H, 1.92-1.40 ( B (s, 3H), 1.17-1.01 (m 1H),
0.81 (s 3H) 13C NVR (100 MHz, 86.8, 76.5, 75.0, 51.2, 50.5,
20 43.9,1%952.5 37.9, 35.3, 33.4, 22.5, 19.1, 11.5; HRMS, calcd
for Cl6H2403 (MrH+- H20) 247. 1693,_f | 1697. 25 30 Al kene 10. A
solution of alkyne 9 (0.50 g, 1.9 nmol) in 1, 4 dioxane (20 m) and
pyridine (2 mM) was treated with Li ndI ar s catal yst (100 ng). The m xture
was hydrogenat ed under pressure 0 e.reactjon

mi xture was Digsefl. d’t%"l‘i‘f“é‘d’fﬁ\u“t“hwé?%éﬁ’ @i’@“’ﬁf ')enzf”lel(stoé‘ Py ?ﬁF é@ Hwas trea%g
celite, BNd wit¥ordn fibiotdrerher2® A3n\VD 0y &2 BE repdipn Mﬂ)@@@@i@%@%&%’ & M-t h
ether (2 x i@te Bglmﬁm}@ea@&h% ed@ﬂ‘éﬁ wﬁﬂﬁpﬂﬁ(ﬁi@Qul%dﬂfot)ﬁﬁﬂh&ﬁdtu@fvﬂsﬁmfeé to

afford al kene 1 c(raamne%qj\tamlgg g@er IC?O mi)é?wd etlxeg(l(l 4!1(1)1 d&f{e?%?araq 'né ErJ\IMB (400
)

Mz, CDC13) ime peBge
2. 20 2. 11 ( rue@isiigyeriwag Sxtrct@i5vith mherz@_ 4)1 00 6']‘_he(o§ga1m2 iayers viera\.-)ezmkmgisdr(eﬁ]\mth

1.19 MgS04, concentrated, and subjected to-chromatography (silica, 5% ether in hexanes) to afford dienc 11

20 (0.42 g, 1.7 mmol, 95%). 11: colorless oil; R 0.95 (silica, 50% ether in hexanes); 1H NMR (400
MHz, CDCI3) & 6.26-6.23 (dd, 1H), 5.70 (s, 1H), 5.253 (d, 1H, J=19.2 Hz), 4.91 (d, 1H, J= 12.8 Hz),"
3.64 (s, 3H), 2.22-2.12 (m, 2H), 2.10-1.94 {m, 2H) 1.92-1.67 (m, 3H), 1.60-1.44 (m, 3H), 1.378 (d, 1H,
T=13.6), 1.21 (s, 1H), 1.19- 1.00 (m, 2H), 0.86 (s, 3H); }3C NMR (100 MHz, CDCl3) 8 177.7, 146.7,
136.1, 121.9, 113.3, 53.0, 51.2, 43.9, 38.0, 37.9, 37.4, 28.5, 27.8,20.5, 19.5, 18.3.

25

30
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(s, 3H), 1.17-0.90 (m 2H), 0.89 (s, 3H). 5 10 Di ene 11. Asql(%&ttdb%fb@&
al kene 10 (0.48 g, 1.8 mmol ) in benzene (80 mM) and THE (20 m) was treated

15 with boron trifluoride etherate (1 m, 7.9 nmol), and the reaction

m xture was refluxed at 100 C for 5 h. After cooling, gé}%ﬁoﬁgﬁpon was
quenched wi t FARREOH (1 i, 26 rmol) and the mixture Was poufed into
separatory funnel containing water (100 m) and ether (100 m). After

Separ ating %@ﬁ’l ga?’ erAséo!uttlon of ﬂ&%ﬁﬁéﬁ?g é%ﬁes* 2 Wﬁ‘;§1) ﬁ?étdﬁeﬁ@he@l"é‘ b1y .%Ml%as(?v x 100

The or conce[Pt rated, and
subj ect ed twrredwfooﬁrétaéa-‘r anH'}i’ﬂ(‘LeF‘I?%9&“’“55%1‘6?’??&%5 “iewa%‘ﬁﬁ‘hﬁﬁsﬁ’e'&rﬁm‘gf B di ene

11 20 (0. 42te@cedlprdssum@DIiThe @684 prodiidt :wag olbprtbe®schoimpipsriRhy (:ilB6 00 By in50%

ether in hexane a ¢ 3 ol, 8009 261 Bixtd3 of disdrerednid)s, (3:D- 70 S,
lH) 5 253 ]Xe ane?haff%nH lmgflﬁq ZWI g%lr%)l 009%) t f e alﬂ}( (

2.22-2.12 (i ippt 1) 1‘6 a'ld ¥4 %?l?{‘esi%l B"E;L’f“"éa? 5(’1 e““‘ékbﬂzgdi'esé’o“?ﬁ‘lﬁgﬁ?)
1.378 (d, 1K~ shats2d53: 6, 14%13%33(51,9 JJlFl)NMPl(a,&(QMHﬂ. CBR136 702 H), D586, (15, 3H)

13C NVR (100"t 'EDC13) '8 177, 136. 1, 12 51,2,
43. 9, 38(0 3327(5,93}0@7384”)52'8 1), 22?7 28“”2d“?5"‘1é9%(“‘ 15 969%%11 éb6§%é§§ %ct ober
2003 V\D 00/ ?qgglgmz%o%ma@ggm gehyras, 12, 1.6 (50HybbDE, 306; Heuastsl ei n

( I f@r, 8 h at
25 C under EEQB)EQWH-V&%&%T#% 5339457% ?r-}e) %gzdr eglbﬁvﬁsg 38;[3{13%5 ?g?m%egd under
reduced pre rade o (cSoDgaE)etR Hm)CR,Q Fad 1026 A e,
(silica, 810525&)?gt2g9%0? l{éqhéxagg]gﬁn ;ﬁ(ffor g%alg)dehydes 12 and 12* SO 13 g,
0.40 mmol, 100%23Bs15; MNMR @OFHM CASEEPSS fet, 14 (. §D43.66 (.43 2%4¢8-1€13) . 12

oA oSSk in TGS 4 Bl e s B o e amgs i A F

)
59.70 (s, 1hi, 133 BRI n]3 GHH), 1.03.(62H) 887 GH)H) éCBBMﬁ (398 N CPAR) 820782 18
(m IH, 2 6 @lﬁ) 13161251, 580, 26.8)213H)9.9,
o aa (#]77%_&81 446& iéléz"é 279! 4435 ﬁ>27 ﬁ(m 3 35%31 asks, 200 AgudHes,
3H); 1305 1086NBZ, CDCL13) b 207 6 177 7 148 3, 188.6, 51.3, 47.8, 47.0,
44.2, 41.2, 39.3, 38.8, 38.1, 29.5, 28.4, 22.9, 10 22.5, 21.8, 20.6, 20.5,

19.7; 12¢: [a] 258, sl Mgm ity OB combR Adhylidd)is WTRNucB sk, wiBX3um 1726,
1451, 1233, 1152;

TH NVR ( %qc 3. 66
(s, 3H, 2. grolzydljl_cbt in Mﬁ?H aqq)sepalﬁteé}-@ alio 1‘?1'?c majzﬂ_ﬁompr%m%St_c!phna“it?é%mdéﬁ]cgm n:‘ati)
1.75- 1. 63 ( roxidd)t thd deiRed md@sde(lm-pomatmcmwDissMﬂ@mmd'm)’— 1.43 (s, 1H),
1.13 (s,,83H), 1.03 (s, 3H), 0.87 (s, 3H); 13C NMR (100 MHz, CDC13) 8 207. 3,

25

Alkene 13 (TTL3). A solution of (methyl)-triphenyl-phosphonium bromide (357 mg, 1.0 mmol) in
THF (40 ml) was treated with 1M NaHMDS in THF (0.86 ml, 0.86 mmol). The resulting yellow
30  mixture was allowed to stir at 25 °C for 30 min. After this time, a solution of aldehyde 12 (91 mg, 0.29
mmol) in THF (10 m1) was added to the reaction via cannula. The reaction mixture was stirred at 25 °C
for 8 hours and then quenched with sodium bicarbonate (30 mf) and water (20 ml). The mixture was

poured into a separatory funnel containing ether (50 ml). After separating the layers, the aqueous layer

-30-



177.5, 147.4, 114.6, 55.8, 51.3, 47.3, 44.5, 40.7, 40.4, 38. 4, 1.5,
28.6, 25.0, 24.2, 21.9, 19.9, 15 19.6, 18.7. The preferred \?\k%/cgqbg?%%ol’%lfy
the diastereoneric al dehydes is to reduce themwi th sodi um borohydride in
MeCOH and separate the al cohols. The major conpound (top diastereoner) can
then be oxi d'2¥E**FD the desired al dehyde 2 upon treat REW¥SIKI3® Dess- Martin
peri odi nane. 20 25 Al kene 13 (TTL3). A solution of

(nethyl)-tri hen | - pr |u bro 357 in THE (40 m)
was. treated” X °fe ‘W\'faljﬁ?ﬁ El 1e8‘E§’£ar‘H° ey 8@'%3‘?8% titd ¥RE¥Png

yel l ow 30 ntmtlemgee, awagbjazlteldmdmbtggr@hj fsiliet 1 @betir i Oexa36) tandfford aEdeas (SMhgs ti ne,
a solution al Vi i.n THE (.10, ded to
the reacti ofr?}%/l ag?gr/fﬁells CO!OSFﬁSO'I co'(t]?c?gsr'lhcfin °ﬁ%‘ee”"rm1}§\s‘m% |1r%re]gk%ﬁv@§w%d for 8
hours and thBﬁlmﬁéaﬁldeldH Wi 1618, Sz msbingakhenatne 203062k, FHaAch-vat @1, 1§)20 m ) .

The mxt olhe par Y. l,, O oOm).
After separ a\tﬁ@F91 (Fnh lggdelp}soq"]t%@e]a@l}zsggnl 3}{&‘{%‘? 3%‘,@" ?h%c?é Egﬁ'&?glg)s %

00/ 73253 PCH 138001413292096&65, 3iyt P@d@@@l(w Mhlzeﬁtﬂﬂzsr) 5(739x14930 1#4.8, 117Fherior gani ¢

| ayers weres r ted to

chr omat ogr apﬁ? ?‘F?ééﬁi“ﬁ%/“ &29%?%&23%@@??3 o’rd S#Eéﬁgg 13 (84 ny,
0.28 mmol, 97% . 13: colorless oil; Rp 0.75 (SI lica, 25% ether in hexanes);
13: 1HN|\/R(400 MHz, CDC13) S5uuu =% —37 16.8, 11.6 Hz), 5.50 (m
IH), 4.98 (in, 2H), 3.62 (s, 3H),|2. 2052 (ir, 1H, 5 2.10-1.91 (in, 4H),
1.90-1.70 (m 4H), 1.69-1.51 (nt,| 3Hr 7,38 (m 3H), 1.36-1.24 (m
IH, 1.17 (s, 3H, 1.04 (s, 3H),{0. ) )| 13C NMR (100 MHz, CDCL3)
5177.9, 149.1, 143.8, 117.9, 111.Y, % 1, 44.4, 41.4, 41.2, 38.9,
38.3, 37.7, 34.8, 30.4, 28.4. 24.B,uf3edy 22.3| 22.2, 20.6, 19.8. 10 15
Acid 14 (TTL1). A solution of al k=ne 13 (84 ng,| 0.28 mmol) in dinethyl

sul foxide (20 M) was treated wi thLiB 7421 4y, 1.4 nmml). The reaction
m xture Mas refluxed at 180 C for 2 days. After cooling down, the reaction
was diluted wth water (30 m) and extracted vvith et her (3 x 50 m). The 20

organi ¢ | aygpg Iw@fﬁyog%a%%f Hheh®%s Wel ), MGt ROPSERL L e PRf BLUD) ect ed

to chronat og exanes) 10 a Xy1ic acid
14 (TTLL) ( ?tefhtr““ BiBDE 21yt |1 4ymmoy The gegetion migtpsg e refRaed@t 50 C(fsq 3 42y, Af@()% et her
i n hexanes) ¢oolitgd dNMRﬂ(eélrélﬁhONhhs diliRCIvE) wier33096) 4nd dxtradidd, with=thdrd3 4 50 m9, Ghdz) ,

5. 52 ( m201HBpgan% l%%rs%e?éco(nblﬂed gxlié)i’wng 1\2&0} c%%en(n%ed Jagﬂubjegtedqg’ c%’btﬁﬁog('&y 3H)

1.57-1.37 H&
(sxhca, % ether in hexanes) to afford carboxylic acid 14 (TTL1) (78 mg, 0.26 mmol,). 14: white

solid; Ry= 0.30 (silica, 30% ether in hexanes); TH NMR (400 MHz, CDCl3} § 5.96 (dd, 1H, J= 14.4,

9.6 Hz), 5.52 (m, 1H), 4.98-4.95 (m, 2H), 2.20-1.72 (m, 10H), 1.64-1.58 (m, 3H), 1.57-1.37 (m, 4H),

1.22 (s, 3H), 1.04 (s, 3H), 0.99 (5, 3H); 13C NMR (100 MHz, CDCl3) 5 182.9, 149.3, 143.9, 118.1,
25 111.9,47.5,44.2,41.3,41.2,38.9,38.0,37.6, 34.8. 28.4,24.7, 23.0, 22 4, 21.9, 20.3, 19.5.

Preparation of P]13P=14CH2.

Triphenylphosphine (0.16 g, 0.61 mmol) was added in a 15 m] reaction flask and dried
overnight under vacuum at 25 °C. To this flask was added 2 ml of THF (dried and degassed under

vacuumn), followed by 4CH1I (50 mCi, 53 mCi/mmol, 0.9 mmol) dissolved in 1 ml of THF and the

30 mixture was stirred for 24 hours under argon. ‘Potassium hexamethyldisilylamide (2.5 ml, 1.25 mmol,

0.5 M in toluene) was then added and the reddish-yellow mixiure was allowed to stirr for 3 h at 25 °C,



1.22 (s, 3H), 1.04 (s, 3H), 0.99 (s, 3H): 13C NMVR (100 Mz, 82. 9,
149.3, 143.9, 118.1, 25 111.9, 47.5, 44.2, 41.3, 41.2, 38. 9i%§“}6’r§%®

34.8.28.4, 24.7, 23.0, 22.4, 21.9, 20.3, 19.5. Preparation of Ph3P= 14CH2.
Tri phenyl phOSEhI ne (0.16 g, 0.61 mvl) was added in aplpydthah@acti on flask
and dried PHFHht under vacuumat 25 C. To this flask was added 2 m of
THE (dried and degassed under vacuum), followed by 14CH3l (50 nCi, 53
nCi/mol, 0.9 mmol) dissol, inl m of THE and the 30 m xture was stirred
for 24 hour&ﬂ@#m——ﬁgasm um hexamet hyl di si | yt am de SZ 5m, 1.25
mol, 0.5 1\ kidvd BikieRa) conasatt 1sen saddee stcidelyee Re@Hing R 2yetdddndi®E ur e was

glclT;)\llJ\gg 0; 2 é;(%?h he%lxtg’re U/asaa‘ilovzeﬁ to-I;varm QQMJ{ to@ t’@bﬁ Fed 209 B aMQuéidtled 3EDBdium

reacti on V, S
cool ed at bFbeEL“a‘érQP ‘E‘Pé%?t‘éﬂée‘ Motw) ﬂlﬂé‘ﬂg‘&fe YIONE ?Iw'th eggé?‘%ﬁlwﬂ@m\ggy THE
(1.5 m)s Tdﬂ@mmaxetruwee voarbingd, Higedeedth MS%FW@F%W"Q/5‘th5‘°‘27‘5‘°€'“°'§3[“1 PP For 8 h
and quenche ) and water (10 nil). The
m xture vvasqlca Qm g)h/umehm]&%{emmgaﬁé%ngrlﬂﬂ and the 5 organic |ayers were
conbi ned, dried with MgSO4, condensed. and subjected to chronmat ography over
silica gel (silica, 10%ether in hexanes) to afford al kene 13. 10 15
Al cohol 15. A solution of al kyng=5(110T; nmol ), thiophenol (1.37 g,
12.4 nmmol ) and 2,2'- azobi sisobltyronityd e ?2\ BN, 34.5 ng, 0.21 nmmol) in
xyl ene (85 m) was stirred at 110 C 4+ on) for 18 h. The reaction
m xture was cooled to 25 C and Quen th agueous saturated sodium
bi carbonate (50 m). The organi¢ |la -. &S extfacted with ethyl ether (3 x
50 m), collected, 20 dried (MyF (',aﬁ oncentrafed and resi due was
chr omat ogr aphed (SI lica, 2-5 % ¢t yf in lhexane) to afford al chohol
15 (1.35 g, 3.6 mmol, 85.7%; 15 uwuucbb rquId R, f=0.51 (silica, 5%
et hyl etfger in hexanes) [a] 25D : +24.20 (c= 1.0, benzene); IR (film vmax
2946.8, 1724, 5 7 2 muf b tébphB8Q1. 91 ,]leld.Nl\»Rl)(aE@@,ZM-lz
cDC13) 5 7. }jfl% nghtg&')%gglgy%e 9j(11§)?'g 5: _)010]35 Hg 1 8 (1 ; 3= 10.0
Hz), 3.62 ( szobiSdpytyrBniileSAIBN224.1 e, %H)mmoi) I&ﬁxlwe@ f(%wafgiH;fed 4. 679 bder3 "1y |
0. 86-1.02 (g} o B 15%: $ ARudSminchihves debfog NME ¢ G0 Mslzchedcmaaaeo& smecs
151.7, 133 J(/S 8. . “g{”‘ D3 P ather gl %) 'ﬁ‘év\%‘eﬁo 4,
38.1, 37.3, sgigmbicapynate GA 5The?§a’5° ‘”fb“’%‘ extpgeG Wit S Fher 200 00/ 73253

PCT/ U50010133931 (MgS0O4), concentrated and residue was chromatoglaphed (silica, 2-5 % ethyl ether in hexane) to
afford alchohol 15 (1.35 g, 3.6 mmol, 85.7%); 15: colorless liquid; Rf= 0.5] (silica, 5% ethy] ether in

hexanes); [0]25D : +24.20 (c= 1.0, benzene); IR (film) vmax 2946.8, 1724.5, 1472.6, 14384, 1153.5,
240.0, 690.9; 'H NMR (500 MHz, CDCl3) & 7.20-7.60 (m, SH), 5.23 (4, 1H, = 10.5 Hz), 5.12 (d, 1K,
J= 10.0 Hz), 3.62 (s, 3H), 2.08-2.24 (m, 2H), 1.16-1.92 (m, 9H), 1.09 (s, 3H), 0.86-1.02 (m, 2H), 0.68

25 (s, 3H); 13C NMR (100 MHz, CDCI3) 8 177.8, 151.7, 133.9, 133.7, 1288, 127.9, 118.2, 54.9, 53.5,
51.1,44.3,40.4, 38.1,37.3,28.7,27.7, 25.5,23.5, 19.5, 18.5.
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5 10 Diene 16. To a solution of alchohol 15 (1.10 g, 2.94 mylgciddr 2003
hexanmet hyl phosphoram de (HWPA, 10 nl) was added dropw se phosphorus
oxychloride (0.50 g, 3.3 nmmol) and the m xture was stirred at 25 oC until
cl ear. Pyrldégg %%s 6nml, 3.23 mmol) was then added and_the m xture was
stirred at 1 under argon) for 18 hrs. The react POV Rt%r e was
cooled to 25 oC and quenched wi th aqueous saturated sodi um bi carbonate (50
m ). The organic |ayer was extracted with ethyl ether (3 X 60 m), 15
collected, dried (MgSO4) and concgentrated amngnhflesi due was chromat ogr aphed
(silica, 2-5 %ethyl ether in hekane) to afffofd diene 16 (0.85 g, 2.38
mmol, 81 %; 16: colorless liquid ilica, 5% ethyl ether in
hexanes); [a)25D : -17.30 (c= 1.0 R (film vmax 2957.0,

1726. 6, 1581 6, 1478.3, 1439.0,1 1094. 8, 1024. 4,739.1; 1H NWR
(500 MHz? CDC13) S 7.20-7.60 (m b 1H, J= 15.0 Hz). 6.36 (d,
1H, J= 14.5 Hz), 5.72 (m IH, 3.6 48-2.32 (m 10H), 1.43 (s,
20 3H), 1.21 (s, 3H), 1.05 (m]H} 0.88 gs HYl; 13C NWR (125 MHz, CDC13)
5177.9, 133.7, 129.1, 128.9, 128l6, 1275 1?F.2, 123.4, 120.9, 52.8,
51.1, 43.7, 37.7, 37.3, 30.2, 28.3, 27.7, 20.1, 19.3, 18.3. 25 30 Al dehyde
17. To a solution of diene 16 (0:51 g, 1.43 nmml ) and net hacrolein (0.30 g,
4. 30 nmolo) Dikne th. abk edleiERsfARIRAI A5 (1Th Y, 288 M0 inGExka@my] pedfdraniaed @Ry, gon
dropwi se tipn,(J I ne,

0. 25 ol ) . st besE B e o el 00 5 39 e U s o REFE 25",

Cct ober 20030 Wil @@dﬂSQf@Bie FZPntSSONNSR O2s tsqn|ﬂ#¢6ézdndabe gixt@re fuas stitr8d #1.150MPe
reaction wgﬁl&g%{ggh% i g1 ARG .Tﬁﬁ»sry(@st&g chCHsLUE' em% géern&gm&ﬁef &g rﬂ)

and the org aver was extract

conbi ned or At spdiyre Pigaripaye(>0 ap; EEF FHESBIT W&hﬁ"ﬁ"&ﬁé"éhfti‘%ﬁ@ﬂ G f@su due
was chr arvat ogrkaghédd (mgsmmd col@ntifed %de@hlyd waetlhematqvnphemewmaﬁ %tamyaétﬁeor d

al dehyde 17, (0 5 o1 oIo q

(silica, 10‘% ]) (galﬁo dﬁme lmésﬁé%a% % 8 [’)C lﬁﬁgfj ess&f@% Réﬁ ngﬂmﬁca sf’e enzene)
IR (film vm,@gmes&,[a@gum@m Dnzench 405 12 6058 0 LAk, Bis) AHARIUR ( 500
MHz, CDC13)S 9.51 (s, IH), 7.20-7.60 (m SH), 5.57 (m IH), 3.65 (s, 3H),
1.20-2. 32 (#43906¥54.7, 11903, 10%4.8, HLf.4, 730,19 5H MR SM)MEHCBY3Y 557,203 1Y (m, EHE6NNR (125

g/'fZB 25013)(%?3(7%31% H%7536Qd 1ﬂx5§ 115 Hl) 3’)32@' 1%355645(5 3ﬁ)2§4892 32](%710%% 153943 21 )

20. 2. 103, 3181 (s1BH)1 505 (m,1H), oss (s, 3]—1) 13c NMR (125 MHz, CDCI3) 51779, 133.7, 129.1,
128.9, 128.6, 127.5, 126.2, 123.4, 120.9, 52.8, 51.1, 43.7, 37.7, 37.3, 30.2, 28.3,27.7, 20.1, 19.3, 18.3.

25

30
Aldehyde 17. To a solution of diene 16 (0.51 g, 1.43 mmol} and methacrolein (0.30 g, 4.30 mmol) in

dichloromethane (5 ml) at -20 ©C was added under argon dropwise tin {IV) chloride (0.29 ml of 1M

solution in dicliloromethane, 0.29 mmol). The resulting mixture was warmed to ¢ °C within 1 hr and
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Al cohol 18. To a solution of aldehyde 17 (0.50 g, 1.17 i) |C§Et@dgpyqd3ous
ethanol (5 m) was added 20 portionw se sodi um borohydri de (]50

nol ) and the mxture was stirred for 30 mn. Agueous saturated SOdI um

bi carbonate (10 mg was then added and the m xture vas, 5 gd wi th ethyl
ether (3 x U353 The organic |ayer was coll ected, df C?D?% M) and
concentrated. The residue was redissolved |n tetral rydrofuran (5 m) and
treated with excess of Raney N ckel under g 4 10

reaction m stred B0 R{Ror 1§ T8¢ @%f“"“aﬁ’él“‘teﬁ%edf‘i hta?“ ?“ész\ﬂé"ée dt '“mab c(""i\/ﬁ 6&5?

concent r at eghd tierebadb labdievay egicttd evitnetsy| ethe h¥ 2d b a fredmpigdd orgapie '32@5‘”% et hyl

ether in hefﬁ‘?ela% % Qtof &Egn@alteggmjllemé]eﬁ va$ ciRonBRk@phed @B QOHNE 9 Qhy2 dihg,in 0. 65
mol , overa

1% Note: the overall 4y| eld for the aggg ﬁ
reactions h@a@m’c)affﬂrd_@dehwlléﬁq5é§sl 19 gealcps- TR - eplosless (18119: iR 3 045 695% yI et her

23260, So7 3 iy fpesn a5 S0 s Vi HBREF Iy & SRR

CDCI 3) 8 5. 31}6&1\4@35003/}14}2 criR8 9(Ghs, |H)J}2k))7 602:106},25201 am 2H)
1 50-5 00 (%258%%44?498

3H), 0.99 (m 1H), ]3% H% 54 (s
3H); 13C NVR6§ 12 FOMH20-2 w@l 3§H)51L?78(523H)s15‘l) &, . P66 3H>73 Nigj. (

44.2, 41.9, C%%I3§520?’§ 127.0.3%.313383395, 1285, 87.5207.2,51 2498, 4722042, 4120353, 3@0 1,
18.9. -43 Oct’ober 2003 WO 00/ 73253 PCT/ US00/ 13202 5 10 Al kene 19. To a
sol ution of 34R.ChdRGE 268 4 70296 1Td; 1%6: 062 mmol ) in dichl oronethane (2 m) was
added Dass- Martin periodi nane (35 ng, 0.08 nmol) in portions, and the

m xture was stirred at 25 OC for @3O—nmm—The—Tepcti on was quenched with
aqueous saturated sodi um bi carbonate (5 in]) Aad|lextracted with ethyl
ether (3 X 10,m ). The organic | gyer was ted, dried (MgSO4) and
concentrated. The residue was rqdissg d_in belrahydrofuran (0.5 m) and

added under argon to a yell ow sugpen 15 (et hyl)

tripli e% - phosphoni um br om de (60 ~¥7 mmol ) and sodi um

bi s(tri hyl silyl) amide (0.14 |m of ﬁOMln HF) in THE (1.5 m). After
stirring at 25 oC for 18 h the nmiX¥®% Migs diluted with agueous saturated
sodi um bi carbonate (5 nm) and extracted—wth—ethyl ether (3 X 10 m). The
organi c | ayer was collected, dried (l\/gSO4) concentrat ed and resi due was
chr omat ogr aphed (silica, 2- ri f ene 19
(16.8 ngy, 0.4h 1T°%W&t‘8\/‘§?‘a‘fhrd% 7@ 4 & f’%"& Y"n‘{”z "‘“‘28% “‘Q“’ Su%%g is
86% : 1920 codoowivessodiungbaralydriRf &S0 @&71452 (raiol) pndghe ndggrR P eétf‘ﬁ &% minn AREHNnes) ;

[c J2SD : - 14nAQu solfm bRarB&hate h@ H\?-)Q\E’l?r)]en 2d&Rd brfditherRixeMErane e20h20d bith 2B Vedhed(3

1726.8, 1637 4 . 997 0 - 00
Mo Cool 5 s b e By arpd dtBhefly eS8 8O Rp reshld PR (
3H), 2.30 (bsgissdivedlin tetf:hhﬁdﬂoﬂ(riﬂ'{ﬁ mi k)d, tre@edDAth (exmess bf Rdpey Nl_ckgbmq_er g‘gon(qt 6 °C’Z‘H)

1.68- 1. 80 o2y o Wl e LofdBhrkted, ard
0,05 (s 3|(_|)”10 rém)'ghegr @n% iR (vmﬂt ZH) dtﬂe fmt(‘?&scg)%lh%hdg%f?gﬂ?) whted, ardH) ,

the residue was chromatographed (sxhca, § % ethyl ether’ in hexane) to afford alcohol 18 as a major

compound (0.21 g, 0.65 mmol, overall yield 56.1%. Note: the overall yield for the above two reactions

is 91%); 18: colorless liquid; Ry = 0.39 (silica, 30% ethy! ether in hexanes); [o]25p : -6.70 (c= 1.0,

benzene); IR (film) vimax 3436.8, 2929.0, 28722, 1728.1, 1433.9, 1260.6, 1029.7, 801.6; TH NMR
(500 MHz, CDCI3) 8 5.37 (m, 1H), 3.62 (s, 3H), 2.28 (bs, 1H), 2.06-2.20 (m, 2H), 1.20-2.00 (m, 12H),

30 1.16 (s, 3H), 0.99 (m, 1H), 0.86 (s, 3H), 0.84 (s, 3H), 13C NMR (125 MHz, CDCl3) §178.2, 150.4,
116.4,73.6, 51.2, 47.9, 44.2, 41.9, 38.8, 38.2,34.3,33.9, 28.3, 28.2, 27.8, 22.1, 20.3, 20.1, 18.9.
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25 150.4, 125.6, 116.6, 109.2, 51.2, 47.9, 44.3, 41.9, 41.8, 1%@0 r§(ﬁ)32’
37.4, 34.8, 30.2, 29.6, 28.6, 28.4, 27.8, 22.1, 20.4, 19.0. 30 .7

QOct ober 2003 . WD 00/ 73253 PCTItJS00113202 Conpound of Fornmula (1). To a
solution of alkene 19 (16.8 ng, 0.05 mmi) in N, N di%ﬁﬂ%x&ﬂmm de (2
m) added | i tYf%%*Hr omi de (5.0 ng, 0.06 moi) and the (P& has refl uxed
at 190 Cfor i hr. The reaction m xture was then cooled to 25 C, diluted
with H2O (5 m) and extracted wth ethyl acetate (3 x 10 m). The organic
| ayer was collected, dried (MgSO) and concentrated and 5 residue was
chromat ogr aphed (silica, 15-20 % etHyl ether_ iy héxane) to afford Fornmul a
(1) (14.9 ng, 0.05 nmol, 92.6%; Cqnpoupd Foxrula | is a col orl ess
liquid;, Rf= 0.20 (silica, 30% ethyl jet hex>in _Hexanes); [a]25D -6.0 (c=

0. 33, benzene); IR (film vnmax 3080.}6, 'H 28%7.6, 1693.6, 1638.2,
1464.7, 1413.8, 1376.4, 1263.1, 1179. 3y .9, 1027.5, 999.2, 909.2,
801.7; 1H NWR (500 Mz, CDC13) S 5.82y/ddpml0 , 1K), 5.40 (m IH),
4.85-4.95 (dd, 2H), 2.30 (bs, 1H), 2.16 (in, 1H, |2.02 (m 1H), 1.80-1.98
(m 2H), 1.70-1.84 (m 2H), 1.10-1.[70 (m Y%H, 1i24 (s, 3H), 1.00-1.10 (m
2H), 0.99 (s, 3H), 0.95 (s, 3H); 13C NMWR (125 MHz, CDC13) S 150.3, 149.9,
116.7. 109.147.9, 41.8. 41.7, 38.3. 38.2, 37.4, 34.8, 31.8, 28.6, 28.5,
27.7, 2206, sBkndhs. 22a biutigdlbr Bcholkd 1920 Mo s mabl) kigicRigroddiRind @\vi@Ntds adied 5 The
invitro and in vivo methods described above as part of the pre teﬂnt

i nventi on aPews Matinpsripdire Gree 88F mueh PippjjorgrngierRitug Y6 St'I”E‘iitz?m(g Fator. 1t
i s recogni zeih. tThateactdnems gahdedwEth apmely katraedgoduindigearbgtel (2 nl) aofextyicsd vigh cal
processes 0&@%@@{;@@%@,}69; Thangh® 186 ¢&lbRcBaInd MRsdHandiReRiidl NYeNtion
can be wused to determine the specificity of the candi date nodul ator.

Sel ect i vi t y resiguesyss grdistolved i retralygrafyiar (0.5 Tl priq@dded pndprcpragh et Heresgis) of wher e
t he sel et i yhéty!) AfiphényCnedphaai Hronideasd ox, €17t may A8 seincescinsthyddll) snidbut not
20 towards non-cancerou el i.s obyviousl Ir L.oelectiv

modul ators &+%é ’?JPE%‘@E”SB?E%%%%%Q@ "f“r‘ne’eﬂ‘/#[er %’ér\'/ ﬂC%\?\)I/grﬁ?rglLg e dPFEE e ‘ﬁlﬁte? he
clinical sewithaqpeoud baturated] sedian Yiparhpnatst (5 anloand dktuietedevithothl @ltcof3 € akhmbe The

. established oigﬁhié’lia}tef@asl@Mle@t@%ﬂeJ@dg’S@@, dofbshtGied Yhd PeRiduefal @fin2Qframed@nd] Hat e
nodul at or on a El urality of cell lines that exhibit a varjiety of cellular

pat hways .and® Sihethe inheringdo aferhoaligng 19 (Yt B8 103 ™Mb e PYREd & 519011 185k oxi ci t y

st udi es JpBY (NQiokL EPFED: LBroddd MBI, R}Ddeh Bilicd, 5% ktigl MG irPIGCRRS, ed]2p1: ko model
studies and 25 human clinical trials, to determne toxicity, efficacy, and
sel ecti vi t y &f0-30henwepdR EHPE Vmms 0iR%T 8873 ATHES-Hrl6Fdnt469.- hy 8168 BRS-hl14H4

enconpasses  Lhe compshid QfwnP EBBEMkRY,, 1ies BRI % Kl ok PR, 2m), 3,64,

3H), 2.30 (bs, 1H), 2.14 (m, 1H), 2.02 (m, 1H), 1.80-1.98 (mn, 2H), 1.68-1.80 (m, 2H), 1.20-1.68 (m,

TH), 1.18 (s, 3H), 0.96-1.08 (m, 2H), 0.95 (s, 3H), 0.88 (5, 3H); 13C NMR (125 MHz, CDCi3) 5178.3,
25 150.4, 125.6, 116.6, 109.2, 512, 47.9, 443, 41.9, 41.8, 38.3, 382, 37.4, 34.8, 30.2, 29.6, 28.6, 28.4,
27.8,22.1,20.4, 19.0.
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invention, in pharnaceutical conpositions conprising a phar ”%Q%t’éﬂef%dﬂ
acceptabl e carrier prepared for storage and subsequent adm nistration,

whi ch have a pharnaceutically effective anount of the products disclosed
above in a pharmaceutically acceptable carrier or dilu pt abl e
carriers or 3P Y #dknts for therapeutic use are wel | k%g'ivﬁ%su'%ﬁ@ he

phar maceut i cal art, and are described, for exanple, in Rem ngton's

Phar maceutical Sei enges, |, Nck E’Lgb'sahﬁg,n 09 o (AGRs GENBR Gkl b n1RES)
Preservativ es even fl avori ng agent s b%f) BELY rovi ded

in the phar m%ﬂfor@mldeé@ﬁ%@ﬁ‘iﬂw brirpjfie (535‘3*10 EersBar Bons R
PCT/ U500113¥§b20c%ﬂmp| e rﬁ&gﬂ HiuRSRZ A& Baled ASBOC i Gte@witlH @l mﬁﬁﬁtﬁkﬁacﬁ(f
p- hydroxyben20|c aci e added as preagééﬁtlv

ant i oxi dant ifapiby! é‘i&%‘}ﬁéﬁdy%'@') -afERTENGEFT B © drfﬂZ@%SOFRﬁiﬁém(ﬁ?““if_d i

nodul at ofs  CORAS LIRRSatdERKhed il N ol Atetsh BRdin Uaet) asfibdFbetus, () capsw. es,  or
elixirs for raI ]agng)ﬁl stration; suppositories for rectal adm nistration;
sterile sol Stf’ﬁ’ﬂ‘g s?’pen5| ons 5 for injectable adm nistration; at ches
for tr ansdGWﬁboummﬁfallakerleﬁmdllcs B~ e (stiich, 3d%ptb§§|ethsr tahﬁdantest).e{aﬂ *Re.

| nj ect abl b t f t
Sol it ons "oréS s st ot 000 a0 Pl LB o Rt Elibensi on

(n tiau d pnbal, 18186195k, 1&%5%99%§hmslﬂ&m@¢ﬂmz excizps e ar e
for exanpl e, actose. lecith al bum n,

sodi um ! utséﬂhﬁ@(”by’s‘l é?ﬁé%r{ﬂ‘éllzﬁbﬁi’%ﬁbf &I‘F—P 25645' {Fﬁez P ('I%elH)Ilrfmd(?ﬁf"f i?Hh,
desired, thqqRjseet 2R, e1Rhay ERBEULAEaEH)100CORASHS, 9N Es, BRY0.S0EBE) 3 nor

f h
but o1 1 ng. agoft G2 &H%‘”%@f‘én%”é%s"@ T Tog M ol ok ohana g 0P

prepar at i onsefas, ol B4, 1posoress), may be utilized. The

phar maceut i Gglg ¥, £LEE Hey@erﬁgg)unt of the TNF aor IL- 1 m)dul ator

conposi tion urre vg Cﬁﬁg on gﬁ t g‘esrt‘szf&rat' on,
the typeldf ani ndf "b@irﬁ@‘df"r"é’étméﬂ" 53‘?’?8 FHES AR &4 eprT? (':“H%{‘r'%{“ eristics of
t he specifi ahaswietimity ofradBNF-€ onisilderdalbtprorit is Thendoigkat clamichle cangidduipte d Wide

achi eve a de\ﬁllé‘t)?g' b?oiofggﬁtpmcgéég oMe sélecﬁl\%p@’mmQﬁceﬁ%&dfoﬁ%gfe&nﬁﬁveﬁﬁh Qhtue di et
concurrent medl cati1on an n,the nedi caI

arts will r é&@d?ﬁeiegmnq tHe %chlt?ﬁ ?‘,f ’ﬁ' éa“fl H%ﬂ ’Fﬁg‘”ﬁt el(e)cftm{y is ewcf r\lltefﬁn[clx% rFlB I{lh e
products or fetmidsmbthans. vamn thesleie ofid @Hycz@)po be itp\w(gqjsmg!p FP&'EGFQBﬁceW P ng¥ne

anot her, @ r tbwnar&cﬁgp&aﬂ@;oh%!lél\dstoaldﬁgllﬂ 8dsirdbl3 e E AR InloBuiAérs At prefeasE be@au&gﬁﬂt S.

These products c Vi n
pr ef er abI y Ilﬁve %Hﬂn% efacts in t|1e. c!*mcz(::l in ¥he selgcnglb/ gfrae%%xleﬁla%viﬁgo he pl‘ oduct s

or conposi t | ewsisked fr s ba&mﬂarhs topipigypnd %ffeftﬁ %‘H‘ﬁ’ﬁ‘ﬁf“°i“ﬁ‘?‘°&°‘?/%ﬁ"irawf°ﬂf““%ays
i ncl udi ng pammmrtad VaYlery oféellEMEAGHEE Ynd StthickitsaITaousl yhtaided fiomTesCilvarw| y,
col oni cal l'y, to:aclét %dxe%/may ¥a QL Q@eh t(yamﬂeﬂ%liélsy mgltlxdxﬁé-';c&%{g@ ahitANRAL Yudie€ BRI OYi Ng

a varlety of orms. Suc
human chmcal trials, to determine toxicity, efficacy, an selectwity of the candidate modulator.

The present invention also encompasses the compositions, produced by the methods of the
invention, in pharmaceutical compositions comprising a pharmaceutically acceptable carrier prepared
for storage and subsequent administration, which have a pharmaceutically effective amount of the
products disclosed above in a pharmaceutically acceptable carrier or diluent. Acceptable carriers or

30  diluents for therapeutic use are well known in the pharmaceutical art, and are described, for example, in
Remington's Pharmaceutical Sciences, Mack Publishing Co. (A.R. Gennaro edit. 1983). Preservatives,

stabilizers, dyes and even flavoring agents may be provided in the pharmaceutical composition. For



be applied to testing chemcal activity in vivo. 25 As w || 9@&&%%603
apparent to one skilled in the art, the useful in vivo dosage to be

adm nistered and the particular node of adm nistration will vary dependi ng
upon the age }g%gt and mammal i an species treated, the particul ar
conpounds enpl oy and the specific use for which theBS¢S8HHands are

enpl oyed. The determ nation of effective dosage | evel s that is the dosage

| evel s nece , es], resu ceor | i ed by one
ki 11 od i PRang, P AEBbES RS LR Sl SO b koS e FHE a8, Trybteat
human cl i ni REEVaRpEYT kel f“dh?“'?j‘ﬁdaﬁf %‘Hﬂéﬂ%"”ﬁr%"“&dﬁi‘r%ﬁ@d at | ower dosage

| evel s, Wi th dohegeNF-ewell-beddoigro caBposiase thaibrtfbrnulbtbend@sd Js%le@fcﬁ;ﬁﬁaés i's

aChI eved A!)II ?Lll%%dj 0¥&¢ g%llnlg&ﬁ(ﬁp}u%L 8 lésr}ca\ﬁcta[ &ITIII'I?S‘I‘&QI %%?I]% ?‘ﬂutmns yu% 2395101:119

establ i sh use oses and routes o tions

i dentifidd PhIFRYe HrEdEpton RIS &S trinedery! @s‘t‘”asﬁftlc’é’ﬁé‘d“bﬁa’l"%@F‘Hgl‘fb@? :
nmet hods. - 46kel Getagpenn RGOl 00/ABGRE IorRCRiIe1:50Q/i23B0@ s binsusperaiofussin ani mal

studi es, applhCatiang: Qénmaaptoﬁms,seaémnﬁ QQM@tpﬁor a %J&W&e&uﬁton@ gfigL. dosage
| evel s, with dosage bhein ecr ease 'Eﬁgntl ired effe IS noTonger

de
achi eved or “SHVEF ‘5 T JaTest PR & SﬁSBSéaP‘“““’f‘H a‘d‘&?%a@“é“‘f‘ ‘?'b‘f‘}‘fe sHiBtuct s of
t he present eltavasn cystsive (bamocwaliﬁgeaﬂﬂ)rheakﬂ yn eldipien dfi daged., te dnjectable pidewsaceugek! af f ect s

and the mheEa@eé;uoh&mayrbdhmﬁa1naramm]a}gmﬁoaloklyauxﬁl@@agealcmcln@w&%g/%&& ﬁbggt 10
out 1

5 d
o m ot oL \odCR, JELES R L Bepl bl PR USRI, gL o0

and cal cul af“@dbedﬁ’éiﬁdthe surface area of the patient, as understood by

those of skill ime blhﬁ‘naﬁd’utnca!l:/\d“f&tﬁb aﬁduatomemﬁam ttfle.ﬁ@bwr &&aés;tlemreajlrd@l ly or
twice daily, b tio

d
dosage can %.Iwciﬂ dep%% Oﬁ)ﬁ% oﬁ.:te & a;ilm 15 Ttmn n!B ty amma bﬁm% trlieated \'7&?( S? ph[yﬁcéa?n

s cia
patient'ls cdﬁdf‘f’lsbcﬁ °ft%°@e°l'ft’5ra“'@%al\*?ﬁ‘l @“S'dF’ia"r*F@I 'é?tdosaICa“ be jaf{orqtte adleeeradasiied ogi cal
Basi s of Theffeapauiivilicepend 87 ich fdtorsowlett, e, dnbea héahtioh gl alet paek Rgich

physi ci an ‘A@nUJegk.ﬂfe'aﬁl%Jl{?é’é{chlQn@vﬂﬁ’rec%%“ to termnate, interrupt, or adjust
adm ni stration due to toxicl t%o to organ dysfunctions. Conversely, the

attendi ng physi P BACHGiRg P eghed fﬂ‘ﬁd\X?“f?T %re@fﬁs T CRBROFENTE cap Be WrdpRe? oflievel s i f
t he cl i ni cafombinetip it @naveptberrroin @uibigatian witl phee tkmagbutivgpr Hiagriogtic tayehts. These

magni t uge of,maatsamﬂtmwdaﬁ o5b, ARl T shﬁm;m ;EF&QMFWEW% d-hevilbsgr der of
interest wll var er i.tion to be treated and to

It
the rout e ottt e BerSSHEb btion “Be¢ et ©F BrmLY - o
exanpl e, beofevaxt ditudids parevtepdy. tintrayppousiytsahsekaneehsipr iotgpmostipty, exaicalt feanlymet hods.
Furt her, theagdq@enaadnglopeﬁrmmneddsmpi@mguwalayofcmalgé forsS Qudk MedrodsfaG Qksli N t O
t he age, gyapmhgh@sglg%peqﬂcrapag&%g%% ,9f the individual patient. A program

conparable ove may be used in veteri nary nedicine.
As will be readily apparent to one skilled in the art, the useful in vivo dosage to be administered

and the particular mode of administration will vary depending upon the age, weight and mammalian
species treated, the particular compounds employed, and the specific use for which these compounds
are employed. The determination of effective dosage levels, that is the dosage levels necessary to
achieve the desired result, can be accomplished by one skilled in the art using routine pharmacological
30  methods. Typically, human clinical applications of products are commenced at lower dosage levels,
with dosage leve] being increased until the desired effect is achieved. Alternatively, acceptable in vitro
studies can be used to establish useful doses and routes of administration of the compositions identified

by the present methods using established pharmacological methods.
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20 Dependi ng on the specific conditions being treated, such g g@‘g&?e 9B be
formul ated and adm nistered systemcally or locally. Avariety o

t echni ques for formul ation and administration may be found in Remngton's
Phar maceuti cal Sciences, 18th Ed., Mack Publishing Co., FEaston., PA (1990).
Sui t abl e adni WP&¥PHPi on routes may include oral, rectaf P eiE¥er mal

vagi nal ,- transnucosal, or intestinal adm nist rati on; parenteral deli very,
el uding |t Aol ot U M ARSR R AR ALY I SELLONT P 25
i ntranasal , dosesd lpveksadib dbsage beingyjeerenddprd the frsiredicfijeiie aq leger ﬂflh%e‘bmé‘ﬁﬁfé“tﬂe t he

i nvention mﬁem:sﬁﬂéﬂu trd Rehed for ME OGS ofStBd piéskid NSentifl @h ehglHraadly Bepending

phys' ol ogi cg 'r;;tht?é%?}%é‘ LBl P §80308 YR TRNKE: achlsti 8D berlBen OB 19

sol ution, r such trahsmcosal
adni ni st r%t |fﬁiﬁ°8fﬁé‘ﬁ€eﬁﬂ‘ Hiume/kg Sprv oysiehtarreerety teReegar {08 mivresrapdie st etkéd are
30 used in tihey daghtnAiainbiyaly dSuehmpenétseant sal@ked gonde alrfage keaofuhe paient,he  ar t.

Use of phar ”a%ag&ﬂto&ady those AGEARE @ADL LRfidideRlon istpRerd BB 8 £adilher GRERAYNAS
herein disclose e practice of the inventioninto dosages suitable

for systeni ¢®HHninistration is within the scope of the invention. Wth
proper choi ce of Thecandt f@nulaid rewd efadhivismmtinuingcbwage ay dbpeaest ibe ghe indiedual

conposi tipns 1195110151*?1%9( %fssﬁélgank.w@m.h@.n Seb f&r Pampik, (F%lgﬁé'r n:d ih e Bhafntdaglcat ed as

sol utions, - dm ni r rente rav us

i nj ection. ﬁfyé‘s °Ql1:}‘°’ip°5b°f 3%&* %‘b@% tidg%t'}%fg?g’ﬁ%ﬂl/y i) ‘701@% lﬁogﬁ%n&nds can
be formul at eehen gattithiyata, Jiteityptp ha pdivso edmitigration yun & BEiRb Pl o 3 BFlniges  known
in the art ¢d;w&ser§(1ﬁe6@t&ﬁlm§ whykiaibl @oufdQrso Rifodlto difheritRduGdnt @thighd levaRic he cliaicsli er s

gggghﬁeghe o gyaere ! adéqsuge(@evcﬁ hd 8 BQCM ¥ mdo R b AR S AR @R f Pl | ]S,

, suspensi ons an
oral i ngésthupeemgnt af thedisosprof tn&rw 'ﬂ Y"@a‘t"é‘dhe sgveinty @hiPscopditaitidrenys ‘*B%“’
admi ni st er edihé Rt at@hinistraioh yThrayvele ofatkdomiiteh erg dor ysinpg, teewdhnicdjiesrtie |

known to thO&ﬁéaQJ rgé}ngslnpgfabﬁaﬁ}l(lnletlmd's npurnn& tﬁera;)se aﬁpﬁerhgﬁg%myﬁ%que@ycvhli agenhs nmay

be encapsul ate i Nt o gosorres ? e gescrl bed ahove.  All
nol ecul es pr&xEtits P H‘eéﬁe Y &eE 2 feﬂ’t"i‘sf)ﬁ § ngipjgua ‘faf% PPTPSTHRE™T 8 mat i on
ar e incor por tt@cussad dyotehrey bgueidusterimnenddgme. The | i posonal contents are both

pr Othect le;iof romt fb%peﬁaﬁﬁgesmaxle sﬁgcmr: QorRiMis’ RAFRBIeda Adh a@e@a;ws}e,elfmﬁ;es@m fuse
wth ce

I
Addi tional | ygg)nwéeregaysflﬁncali]' Oﬁ%aalllschem hyofgaehmque %rmﬂgh ntanQI d%ﬁ:s ranﬁ%%p asm

may be
directly adnbefeut elrf@ﬂl"igﬁt‘?%i’@@%%‘l‘%ﬁ%““ﬁff‘é‘r%é@ﬁﬁ ?‘@%F‘“&Gﬁp‘?ﬂé‘?’t’ FARS*Qui tabl e
for use as helnigiituddRseitioDBoted Maylintlite COMRAS rirs@im], Wipekleirasmucsal, of Meestnalor | L- |

modul at or s AU SRR gzar%.qerm%e@ay% uﬁmg Wﬁumm%cu&peo@sqm&\e&uarpﬁ]{e&m&s,@: or

IL-1 nodul af'or ry pu nation of the effective anpunts is well
within tRré Cﬂﬁhm prgrt Cﬁ’f d1feﬁtog|gaventncular, intravenous, intraperitoneal, intranasal, or intraccular

injections.

For injection, the agents of the invention may be formulated in aqueous solutions, preferably in
physiologicaily compatible buffers such as Hanks' solution, Ringer's solution, or physiological saline
buffer. For such transmucosal administration, penetrants approptiate to the barrier to be permeated are

36 used in the formulation. Such penetrants are generally known in the art. Use of pharmaceutically
acceptable carriers to formulate the compounds herein disclosed for the practice of the invention into
dosages suitable for systemic administration is within the scope of the invention. With proper choice of
carrier and suitable manufacturing practice, the compositions of the present invention, in particular,

those formulated as solutions, may be administered parenterally, such as by intravenous injection. The

-47-



15 skilled in the art, especially in light of the detailed disgkastsicz
provi ded herein. In addltlon to the active i ngredi ents, these

pharmaceutical conpositions may contain suitable pharnaceutlcally
acceptable carriers conprising excipients and aUX|I|a&%§§ 5 h facilitate
processi ng of"*e#E*3tti ve conpounds into preparations Which ¢an be used
pharnaceutlcally The preparations fornulated for oral admnistration may

be in the form of ape fe I:mulategJ re?&?ﬁﬁ?ﬁo glgiwt@:ﬁ]v acQ rﬁataglg La%ér% kn(;uplQn the art

phar maceut i ERPOEEHBH L PIORS g vention may b gf act ur ed
in a manner lﬂsorﬁaiag(f%u"ia‘t‘%fé{ ral Rt o pue %aé“ﬁﬁle%ab’eﬂ’&?“?ﬁ’ﬁ’&ﬁ‘gs ?ff'e”‘c‘,’fiﬁ'ﬁ‘b‘ﬁ ¥ onal
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for mul ati onS ¥ or g ent er al amnlstratlonlnc ud queo us sol utions of the
cﬁmls re usmo techn l?

active ce’)rrpounds“ﬁeﬁS {Rigps? o PR TP FRC" WA T &R PRSI dns "6t t he
active conpenndso nmy Ferdify pileipalre:. akr aplpiplepﬁuimaqﬂemsom\ybq WP"@?}W&SH“‘O
suspensi ons 4 c§Hﬁets Al Garh ihireRis |dés@nb'§@!1b\6&nt/ﬁl nQJﬂecM@ Riceh@ ad AGdoudiBluficntat e oils

such as sesa oi1, or other .or s _such, as t or
aI rmnd OI | S tlm& Pf]gwa]ﬁ@fl?agon af' Pcto&orététlgﬂto the a ure%u,s mgaﬁ%'h ?ﬁ)eyh%gs@ﬂal cg'lqelﬁgglfe é(ljuér

triglyceri deseciet frin fhostamabnmicrgunours aw}’ éectailsehp%b@??s"r 'B‘r‘f§” REFPranEoHE ai n
subst ancgs \éﬁki@myld@m@m@ thehten m@ﬁ@sl Agaitiofalty, e 8 wsip BRISipHbicits Hedll @@nisodi um
car boxymet hyl Optionally, the suspension

dextran.
may al so cont olge es % rfdﬂy acﬁmbﬂﬁml(az'%r?%h%r {;30 agents that increase oL he
solubility of t h@vaer@pmmm@p%onaww frgpse ats|'1€°"b‘i‘eé"ﬁa'?dé‘t"l“%c“’ﬁ'f"’sﬁ'i"lj‘Pi‘l grein
concent r at eghe e bi mnsmodE’Ibta:rs RRGOMiibeaal arDERpRE abduans afhpre or ANFase llean be -

obtai ned by cqr a' iy bst %etg}% A o?%grgﬁéémsam Wt @waplumﬁn @.éeappauﬁmf those
optional Iy girhding” ng m xtur proces

of
granul es!s al"i‘%’rm Heleh PF@“?HY gt “éﬁﬂ‘(‘ia‘l'ﬁdgis‘?f‘é%m p’]"‘f’dea @%‘?“P glﬂ dﬂtB“ ES’Bifeaf‘ftH °tabl et s
or dragee CQfigegient§Uhdsa phaemagsediapicambsticas eay icontaind QiitableCptamizesntical) :cANBbIO0/ 73253

PCT/ US00/ 132020 aJn{pL %I eaapmts 2hd ﬁglﬁa@yamcm,lwc&smg dr@leuctive emdpaﬁxmﬁte :
sucrose, nannito 1 on SUuc

exanpl e, rralpie@arg‘ﬁ%sr%hr‘u"h °Wnb€é§f°g§'fa§?a(‘f'f¥mah s&' g zflr%g P {’orm leﬁetd forop ada"thtmt%P atin,
gum t r agacantay be infigtferp|of Gilbt. ldllﬂgﬁs*ecaph’iﬂérﬂbﬂﬂm%p?ﬂeMWF““%H"IEP%@E‘-‘ oldgdi um
car boxynﬁf hyla‘rﬁgﬁllc ln%nﬁ&anaya)@q{aﬂffactuw liry & Bk FsQlsdifi@Ben, fdP¥R)nple] By wlasd ¢fed,

di sintegrati n@aﬁgm, LSl may. be..2q angamé Uq%a@ee ak&pqevﬁm semuisﬁls%sﬂ Rty ny|

pyrrol i done, ginic her eof’ such as sodi um:

al gi nat e. Drea@?@eln%@r’é@h‘a?%l’f%‘?sﬁ% ded wit h sui tabl e coatings. For this

pur pose, concent PrirdeuSitsy BmSaibist fbopugenkmy adodrisugied jncinv gheounwitioptof dral | y

contain gum ar i V%Q!)rﬁptoullidgknc\vaéepggh%félfg}%l AQXLEJnQIU Qlwal%lonsccﬁrﬂ-}aqagL c%hundpﬂiy)’lﬁt hyl ehe
an

gl ycol , or titanium di oxide, quer i t abl organl C
sol vent s2br BHRGEHEPHRPTLIK §‘j°°‘ﬁ‘3§7é‘§f"’1}f ‘§ S”(Bt?b'edip@ﬂ}?gﬁf"é"eﬁfav %%‘:135818] % 8t he
tabl ets or dhageraceaint nigsr ftor ongehéndils ficle ast soxbeanograpefoniton almard alp.iop eynidgtict er ent

fatty acid esters, such as ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions may

contain substances which increase the viscosity of the suspension, such as sodium carboxymethyl

cellulose, sorbitol, or dextran. Optionally, the suspension may also contain suitable stabilizers or

30  agents that increase the solubility of the compounds to allow for the preparation of highly concentrated
solutions.

Pharmaceutical preparations for oral use can be obtained by combining the active compounds

with solid excipient, optionally grinding a resulting mixture, and processing the mixture of granules,

after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in
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10 conbi nations of active conpound doses. For this purpose, qqu&ntﬁﬁbed
sugar sol utions may be used, which may optionally contain gumara

talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or
titani um di oxi de, | acquer solutions, and sui tabl e orgap] nts or

sol vent m xt %%0?7325 estuffs or pignents nmay be added P}Sﬁ?%g)’l#o bl ets or
dragee coatings for identification or to characterize different

combi nat i on B AR5 ERse, SO, AR L ALLRNSAA: BeufIRAE USI NG
15 net hods %@Ju]aaﬁﬁémgm%@gm gseé For exa n?I "U'S. " Pat r?t N%Q%a 733, 888
(i nj ect abl eSEbADGEEIABlEsTaize sErhopeagirel 555 g fek ”[“é?‘arg B f"eg“@dﬁﬁ‘"’(ﬁﬂ‘ﬂ‘ds)
5,707, 641 (tldylapeldieseal hydroagtdpylmetrl-otligiors erdiupe ptatdegiethylcdules./, 30Gr

(1 pophilic PRSI ,)mdga G Ok (&phgm drigd DEntRd W BEdeE %@@ﬁ@)osi k@7, 615
(antI-VIral ?ﬁr@ﬁ olidotre ﬁ)) 1esr i é(;ﬁ)lé&gn gted s t i gs :éﬂ§54 286
(t opi cal forpﬂw‘ﬁ‘l ?yérﬂé e, ggals B el 8?%ﬁ 1§'1"J‘§|5L('a°r'1§558ri'§‘ g‘Ba g iextended
rel ease for mwbidtd wh§)ﬂtab5 CcEHBsO8T ik pujesssl Cffnmﬂmffldétl&ab??@}’°“551?‘8&1U%‘-’lB" ichQ
(control | ed nfaﬁlo&aﬁaelyfc&ﬁnugm Br@BI& Jal @ P6ly iy yD BrkioBdbRe. CE RGN R, Goifaryid @ydoDNS) .
Conpounds of Jforgtapum 80, LAV, gﬁ@m.tpﬁe SURL YALRL safemenﬁ.m.rg@%g@s@u@fg
toxicity usih S T t OX1 CO a particular
conpound of o mgn%iﬁé’s?é?ﬁadﬁeﬁ%hﬂ‘ﬁtﬁﬁ‘ﬁ or 6’?2@61‘0”&‘ %fﬂ’béf‘ét‘ﬁca‘é?fl D'E‘Héh"‘&’E}FfﬁBﬁ‘ff‘Ef%“tof t he
present {mnvesdbiftons Bidctivegoa@ibdadoses. Hoedris (pa'bosﬂ'ﬁdmeéntlﬁsi sugaseldiiens@sy abbsedshed by

det er mi ni ng \JhQ:h “a&cgtroﬁgﬁlc%htgyfglf?wﬁggstal@‘ p%@rll I1yl fp&r:%don§ %%Rd;%ﬁ g@ M%niean and

preferably hu results of "such studies are f
predictive @YePoRi/e tiapivmdionideniaqauer salyjions. 2pd syiablnpreanic sglvenisyy é°]"e§td5‘éﬁmlﬂ? cal ly,
humans. Al t eyyeatfk welpigmeitheay dxiaddet yo Of tpdetst orcdrigey ca@tirgp dernidsttififatianhe tpr esent

invention i Qh@‘ﬂten:ﬁ%fmht cmg@nms%F’&hve@&n;m"ﬁeinseg aush foﬁﬁﬂ@éng San tha&D&IﬁgyS may
be determ ned u cul ar, cogpound

of the presdEoRR Pa HEG-od Bepdh i et et n i esl PRR PP buERE R S g
met hods, sudif2aililpeonly watey sefettihepehgoundsh i SiAT.64irdrbiesdpautically adsiyrprateind ¢rpRriides)t ri al s.
Art -recogni Zm7 &0 HBopvilit I Qe de b, 08X i(@tubilikg Paphidiy LMENYS, @d?ﬁ&‘ﬁ (ﬁfl—wral

condi tion, Ptlonsggs g(i;? g?&(opng(::ufaée%ﬁaca%}gﬁ; 69655) %86 \}gﬁczﬁ) '%o?lﬁtﬁﬂ't()ns?i S%g!?ﬁ% (O(T)FH

i ncl udi ng canc r nction.
Sinmilarly, -SEeeEBI’IIES %?ﬁﬂﬁﬁndeﬁﬁﬂ@fesfowww uedtt Gads foaptiaisn) erfi-dacy of
chem cal £ t Qedntr@ad resase Poromuaticlisf and 51801,843/fderois @k@c4ibisy a nodel to determ ne
efficacy, the Skb&(kjp%mm%ftméa&eﬁmam& aulbaaqmma fgh&fééyaawmgwlla @Jotvnto
X Cct ober 2003 WO x fz é)os]e an g 8 e nodel
dose, and r JPATEYOF GEAMPIT 1Bt PHINEN° azRf‘iH‘“‘ BYRENY e TRt RT AP i cal
trials can alf¢wn cherousied! the pewttanyeition shahieg eftdin eheuival gpietescompotshblistdd by he

present iﬁvedaiejngfnngizmwhyma@ tov)ﬁhﬁ@cdﬂ&ﬁéjsﬁﬁasaﬁnaﬁlﬂlﬁlianiaﬁ\fﬂr&ﬂ’ﬁ‘ﬂﬁ!@fﬂ)‘n agiant., a]p
as a nmeans o

anti - Can%e r gresulfs o?lsuclJ stadles re ggen tpﬁdlawe oP {omgtd i alﬁﬁs such as maTTﬁj or f"ﬁ;&) and

treati ng“cardrovas
5 pref e?abl ysreeificadly, P@@WSbélt%mem 14¢ tayiely OBBF“@W‘%fH@WPOB\da‘I’f t*&wreepnﬁbﬁﬂwwan
pat hways. V\y@iﬂla&dﬁﬂhlﬂdu&‘tﬁﬁrﬁﬁ rékk,@dbbiys, or monkeys, may be determined using known methods. The
efficacy of a particular compound of the presemt invention may be established using several art
recognized methods, such as in vitre methods, animal models, or human clinical trials. Art-recognized
30 in vitro models exist for nearly every class of condition, including the conditions abated by the present
invention, including cancer, cardipvascular disease, and various immune disfunction. Similarly,
acceptable animal models may be used to establish efficacy of chemicals to treat such conditions.

When selecting a model to determine efficacy, the skilled artisan can be guided by the state of the art to
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it can be adm nistered in capsule, tablet, granule, spray, d{zgobePEO(%t her
such form When administered non-orally, it can be adnini st as” an
agueous suspension, an oily preparation or the like or as a drip,
suppository, sal Ny oi ntment or the |ike. when adm nistered via injection,
subcut aneous!™P % r eperi t oneal |y, intravenously, i nt FEYRR¥H%, |y
intradermally, or the like. Simlarly, it nmay be 10 adm nistered topically,
]E g?t aLL Iy;_]gOEhogsgﬁlll HJ? ohrﬁ\te n?oae]dagﬁgﬁg m?ﬂ%@)l; .%RL 1'13@’&1%11 QXd rte%|9§ St Fours? ifl'{nl‘le!n c‘irﬂcaﬁ Eeaar t
t unor, thus“iaHFﬂ”lﬁls‘P bervgrdthstet enierstigtey O‘i"’ifé“"f"tﬂ?ﬁﬂf ‘“e poe v/l A ER¥Pati on at

t he si te of the Whenmsedos aothignflagimgteaSeent on ditf-¢agnr pgentah mocg}wmmibaﬁagd

ei ther bef OLém glfndat;rEsearmefaﬁégﬂFeatfne%é?&(g\‘anar dggas@ﬁ‘&e% &un@sfof ?J?maget(ﬂ{ @ﬁ-\q&% zed
treat nent of he i sea ntrol | ed re ea§fefm Qr mu %I ons, depot

e
formul at i onErc by U Eﬂfﬁg’e B?Cﬁ ”ﬁﬁ?ﬁﬁ’ bé1<93-‘I“1‘““v°g"(r?>‘7r OB O} B PEMPSHERBaL ed.
The conpoundsandk adrgpisrerédae capiule) tatdatcrafdle, Adray, ynid, op ptiéreuch frirny. Wﬂftn]a@)nmsmen used

as an antit yiyraiy 30@nke a@ﬁma@re@astaﬁ eﬁ&mﬂgpeﬁs% 2R BiYy @Jph}aron ahMge brCLeQaa,pfl ed
di sease conditi m ni.s eEjer ed t

patient in P‘H’E"Sg%ug?‘% f°““"15’ uf” X‘EOB q’f" ;‘2‘" }g‘m i) S”b?“d“e"“scff the
active ingr etf.fprémmea‘én@TWF@Slbr@fﬁé‘PﬁlﬂFfV Hpyerlgrmathy: (W ﬂwdﬂ@aﬁ'm'@rlabbuw P60 ngy/ day
of the agti v@nihingeedhient, r28lntr vRmafyeisadeted api@rilte B}ethpserofdanyinoma arl 5S

preferably, over ﬂ&‘é&d% g%ﬂﬁ%ﬁhﬁ)ﬂ inkd cﬁﬁrﬁal E’é%(ac:%){a tuﬁ-r'mI %Eﬁ @k ,t‘l’n% % ﬁ%o@v@ld al so

preferably, bfu}%l prerera ni stfer ed in
t he stated tfaﬁmhtlecaéeﬁwmﬁ*rat&agt|ﬂgf Sbv’f f"FEH’“"é‘BEa |deea3%t=ﬁnci'tﬁt1 rsa%mﬁepiefﬁ p.
Thus, for aeijtattertor wer gibrrgechith, kiak pgrofmart rechivzediretneit bttle d@bsk yondﬂ&e of t he

active anti c%,u.lzﬁgd pTels er%@fa&o.me A DEwARAU 0 G000 IRLKedAY ok Osahaut
ng/ kg/ day, and rg preferable, 0,007 ng/kg/day to about 0. 035 ng/ Kg/ day
I

Nonet hel ss°°"éf§1 25 be underst ood by those of skill in the art, in
certain situati ofis cpripopmly offermése €dsad (1AD.andpefemils (18, vhkreusahisian attimmor
Cgrrpounfl ?f ggeheorlaweamemaa iy atmusuvefd&{m&d cﬁ%gefmu.&r meweemriu%r ﬁ'aﬁroea@fi Ehe t
above-state referred dosage.range rea
particul arl ﬁdmlﬂvgﬁctg h(%rpanl Biha thte amg"m OfDalfD f0 &F]mﬁy G%%/ 7§&ﬁ’ﬁ§% Y
Fornmul a (11 petivg ﬁeefbehﬁme B¢ferphby mta O mp/gyy to ghoutt7R egewcﬂmerwe ersreqhmt mul a
(1IB), am aaf prfrbbiglofavinke-feinday b fedspepfetibly aaver twevo labdut €O Wt day. kinevamivayr f ace

active age mm?di TISOS&efQ-%%(I"}I %%@&@nﬁéﬂﬁ’é mbquonqg%%é?era ?;&pa%gﬁllls%l%d 308 RegNd

phar maceuti ca accept formn stanc and coating assistants,
and the |i k&R CHEFEDEDY: of Bierea ‘V‘aé?“e‘ﬁﬁﬂil’ Jhusfeqagptient whwaﬂ%'alogram phati c
al cohol s, arid ptefeered dakiedasadf tipectvs ad-tamr Bigrediec eoubicieiabst GAPeNingke/dy erbee,

gl ucose, | agt pgRyd-5t Al Gbre prefa:amstoam hé/ﬁ@da?%'alb&hlt @&ﬁ,mgm@agy tl\gzllwtheielssgntwﬂ]

anhydr o sili um nat nesi ym mnethasj !l icate
i ot o HERETIe B A G5 74 B Siediech A APt o it e
car bonat e, 1‘5@!’ lcon@otnglhaf rthe2 D GRtiop(n GOLMBATR cREST/ ¢ISTST BB 2:02ed, the above-stated,

preferred dosage range to effectively and aggressively treat particularly advanced or lethal tumors.
To formulate the compound of Formula (1I), the compound of Formula (I1A), or the compound
of Formula (I1IB), as a tumor-growth-inhibiting or anti-viral compound, known surface active agents,
30  excipients, smoothing agents, suspension agents and pharmaceutically acceptable film-forming
' substances and coating assistants, and the like may be used. Preferably alcohols, esters, sulfated
aliphatic alcohols, and the like may be used as surface active agents; sucrose, glucose, lactose, starch,
crysiallized cellulose, mannitol, light anhydrous silicate, magnesium aluminate, magnesium

methasilicate aluminate, synthetic aluminum silicate, calcium carbonate, sodium acid carbonate,
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cal ci um hydr ogen phosphate. cal ci um carboxynet hyl cell ul ose, 3&91%P§0d'ke
may be used as excipients; magnesium stearate, talc, hardened ol t he
| i ke may be used as snoot hi ng agents; coconut oil, olive oil, sesane oil,
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pol yvi nyl S n lclzels such as ester
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30 administration; suppositories for rectal or vaginal administration; sterile solutions or suspensions for

injectable administration. Injectables can be prepared in conventional forms, either as liquid solutions

or suspensions, solid forms suitable for solution or suspension in liquid prior to injection, or as

emulsions. Suitable excipients include, but are not limited to, saline, dextrose, mannitol, lactose,

lecithin, albumin, sodium glutamate, cysteine hydrochloride, and the like. In addition, if desired, the
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fol | owm ng exapl.es are neant to illustrate specific, preferred enbodi ment s
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1- 8, denonst el CeRT S Ve PTompoun hie €lasses of conpounds
descri bed heméien. have been synt hesi zed. Exanples 9-17 exhibit, in mammalian
cells which EXAMPLES

The following examples are meant to illustrate specific, preferred embodiments of the

25 invention, and are not meant to limit the scope of protection afforded by the invention. The following
examples, specifically Example 1-8, demonstrate that representative compounds of the classes of
compounds described herein have been synthesized. Examples 9-17 exhibit, in mammalian cells which
present an acceptable preliminary model for human efficacy and safety, treated with increasing doses of

the compound of Formula (), as synthesized in Example 1, and compounds of Formula (IIB), as herein

30  designated TTL] through TTL4, as synthesized in accordance with the processes of Example 1, and,
more particularly, as in Examples 2-5, at concentrations as high as 10ug/ml showed similar viability
compared to untreated controls indicating that the inhibitory effects of the evaluated compounds on

TNF-o synthesis were not mediated by a direct cytotoxic effect.
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char acteri Ze'ae | ter nane acaht hoi c
acid (101). Yaaybsequently nameﬂaeant@wgi (). &) KingankiawdunsB- % Sapjgpa: W@ Btod.
1988, 5170 10804 308357, (d8)-106a5\@) Kdr, 155 Kii, M-HY LeeH: ;S s lieg J-IC.Ch, I; PvepK-H.. - J. ;

Choi , I.; Pyél%ula{?mmu’ml 168 14 ﬁﬁ-zia”’@ﬁ&h% H. %9391& 10, LeZJJZ.r 290y, k(6) clisang,

H -S.; Son ; J Vedi ators | nflanm
1998, 7, 257M?§§‘¥" "ﬁ?’t’ihﬁgﬁg %?Fag%}nt hesis st andp0| nt, 101 bel ongs to a
r at her | arge famFlon e Yisymthesd stadpint, 101 belongs to a rather large family of pimaradiene

diterpenes, which may be best represented by pimaric acid {102). (Ruzicka, L.; Sternbach, L.; J. 4m.
25  Chem. Soc. 1948, 70, 2081-2085; Ireland, R. E.; Schiess, P. W. Tetrahedron Lett. 1960, 25, 37-43;
Wenkert, E.; Buckwalter, B. L. J. Am. Chem. Soc. 1972, 94, 4367-4372; Wenkert, E.; Chamberlin, J.
W. J. Am. Chem. Soc. 1959, 81, 688-693). The structure of the compound of Formula (I) is

distinguished by an uncommon connectivity across the rigid tricyclic core, which may be held

accountable for its pharmacological profile. Indeed, the recent isolation of this compound has allowed
30  studies into its biological activity and verified its medicinal potential. (Kang, H.-S.; Kim, Y.-H.; Lee,
C.-S.; Lee, 1-1,; Choi, 1; Pyun, K.-H. Cellular Immunol. 1996, 170, 212-221; Kang, H.-5.; Song, H.
K.; Lee, J.-).; Pyun, K.-H.; Choi, 1. Mediators Inflamm. 1998, 7, 257-259)). More specifically,
acanthoic acid was found to exhibit promising anti-inflammatory and antifibrotic activities that

presumably arise by inhibiting the production of the pro-inflammatory cytokines: tumor necrosis factor-
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of ketone 105, whose C4 quaternary center was projected to be formed by a stereocontrolled alkylation
of P-ketoester 107. This analysis suggested the use of (-} Wieland-Miesher ketone 107 as a putative
starting material. Application of such a plan to the synthesis of acanthoic acid is depicted in Figures 21
and 23, as Schemes 5 and 6. All compounds exhibited satisfactory spectral and analytical data.

30 The synthesis began with optically pure enone 107, which was readily available through a D-
proline-mediated asymmetric Robinson annulation (75-80% yield, »95% ¢€). See Buchschacher, P.;
Fuerst, A.; Gutzwiller, J. Org. Synth, Coll. Vol. VII 1990, 368-3372.). Selective ketalization of the C9
ketone group of 107, followed by reductive alkylation across the enone functionality with methy}

cyanoformate afforded ketoester 106 in 50% overall yield. See Crabtree, 8. R; Mander, L. N.; Sethi, P.
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aci d- cat al y»éith dep reotyedlizaton wok dl@lmon@gnaq@@thwol xifided grgstals suitable for X-Ray analysis
(Figure 22).
The results of the X-ray analyses established that the tricyclic system had the expected
stereochemistry at the C4 position and confirmed that the Diels-Alder reaction proceeded with
30  exclusive endo orientation. Methacrolein was shown to produce exo Diels Alder products when
reacting with cyclopentadiene: Kobuke, Y.; Fueno, T.; Furukawa, 1. J. Am. Chem. Soc. 1970, 92, 6548-
6553. This surprising observation was rationalized based on the steric repulsion exhibited by the
methy! group: Yoon, T.; Danishefsky, S. J.; de Gala, S. Angew. Chem. Int. Ed. Engl. 1994, 33, 853-

855). Second, after reduction, the major product of the cycloaddition was shown to be alcoho! 114,
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foll owed by al kylation of the resulting ketone 105 with Iithij %be 2003
acetylide-ethyl ene di am ne conplex. 15 See Das, J.; Dickinson 5\
Kakushima, M; Kingston, G M; Reid, G R; Sato, Y.; Valenta, Z can. J.
Chem 1984, g% A{LQ‘B 1111). This sequence afforded al kygt@sdohideds an 8:1

di asteromeri ¢ M'xture at €9 (in favor of the isoner shown) and in 86%
overall yield. At this point, the diastereofacial selectivity of the
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25  Lewis acid-(BF3+Et20, TiCl4, AIC13 and SnClyg) catalyzed Diels-Alder conditions were tested. Best
results were obtained with SnCl4 in methylene chloride at -20°C and afforded aldehyde 118 in 84%
yield as a 4.2:1 mixture of diastereomers. To simplify tlie product characterization and allow adeguate
separation, this mixture was reduced with NaBH4 and reductively desulfurized using Raney Ni.
Alcohols 119 and 120 were thus obtained in 91% overall yield. The structure of these compounds was

30  assigned by comparison to the products isolated from the reaction between 103 and 112. Treatment of
the major diastereomer 120 with Dess-Martin periodinane, followed by Wittig methylenation installed
the alkene functionality at the C13 center and produced 121 in 86% overall yield. The C-19 carboxylic

acid was then deprotected. Exposure of 121 to LiBr in refluxing DMF gave rise to acanthoic acid 101

in 93% yield via an SN2-type displacement of the acyloxyl functionality. See Bennet, C. R.; Cambie,



The inversion of the dienophile required for the synthesis of 4hs, gg(gﬂ%ound
of Formula (1), its 10 naturally occurring anal ogs, and the conpoundas of
Formula (I1) and (I1A), was acconplished by altering the atomc orbltal
coefficients at the termni of the diene, supporting ”}E—r)d 0«3&%

het er oat om cBREYP ?ﬁ’ng d| ene, such as 104, during the cycloaddition. See
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depicted in Figure 14, to yield compound 13. This compound is herein designated TTL1.
EXAMPLE 6
A compound of Formulae (1IB) wherein R;s is a hydrogen and Ry and Rys are separately
selected from the group consisting of Ci-Cs alkyl, and C;-C, substituted alkyl is synthesized by
30  following the procedures therefor of Example 1, except that the dienophile is selected from one of the
compound of Formulae (I1I) wherein Rs is a hydrogen and Re and Ry;s are separately selected from the

group consisting of C-C alkyl, and C,-C substituted alkyl, as in this Example.



strategy is highlighted by the inplenmentation of a Dieis-Al dgrol J&%ﬁ%@n

bet ween diene 104 and 5 nethacrolein (103), which set the stereocheémstry
at the C 13 and C8 carbon centers. The described synthesis of 101 requi res
fourteen ste 5 startl ng with enone 107) and proceeds Hf:’r imately 9%
overal | vyiel B overal | effici ency and versatility o our *$rat egy sets
the foundati on for the preparation of designed analogs with inproved

phar macol ogi cal profiles. EXAMPLES 28} gSt ereosel ective Synt hesi s of
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as depicte& ﬂa”F’F-‘dtﬁgé:é qupstinyteq alheng} 9"%6%’8[1?15 C1§°ar 1 &t fid is herein
designated TTL1. EXAVMPLE 6 A conpodXdMBLEFHhritul ae (11B) wherein RL5 is a
hydr ogen angR3.208 n&@asare separately selected fromthe group consisting

of Cl1-GC6 al kyT, and t t nt hesi Y. | | owi ng
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collected over a 72-hour penod will be assayed for the levels of TNF-a, IL-1, IL-6, IL-10, IL-18 and

20  other cytokines either by elisa or bioassay. Additional studies to evaluate the effects of the synthetic

compound of Formulae (1), (II), (1A) and (IIB) on specific cytokine signaling pathways such as
Caspase-activit); (Nr-1, Nr.3), NF-kB, MAP-kinase activity (P38, ERK and JNK) will also be
performed.

Resulis

25 Preclinical studies demonstrated that murine RAW 264.7 cells treated with increasing doses of
the synthetic compounds of Formulae (I and (IIB), specifically those designated TTL! and TTL3
herein, at concentrations as high as 10ug/ml showed similar viability compared to untreated controls
indicating that the inhibitory effects of the synthetic compounds of Formulae (I}-and (1IB} on TNF-o.
synthesis were not mediated by a direct cytotoxic effect.

30 Subsequent studies with the compound of Formula (I} as synthesized according to Example 1,
TTL1 (as synthesized according to Example 2} and TTL3 (as synthesized according to Example 4)
demonstrated that TTL1 exhibited approximately 10 fold greater activity compared to the compound of
Formuja (I) as synthesized according to Example 1 in inhibiting TNF-o and IL-1 synthesis. TTL3, as

synthesized according to Example 4, contains an additional chemical modification exhibited
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EXAMPLE 7 Specifically, a conpound of Formnulae (11B) wherei nl%lc%obieﬁ@m
hydrogen and RQ and R15 are separately selected fromthe group conSisting
of C -C6 alkyl, and C -C6 substituted alkyl is synthesized- by follow ng

t he procedur efor of Exanple 1, except that the i b€ is

sel ected fro‘r?’nggﬁg?%f 5 the conpound of Fornulae (I11) P\%@?@?%b 41is a
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t he conpouﬁﬁﬁégﬁgérﬁﬁwgé (11f¥ Mﬁgﬁerh“Ri4 IS §”h§dr3§en ahd 3%, agd R15
are sepaf at®{-58rBEFed from C2-C6 al kenyl, C2-C6 substituted ai kenyl,

Cl- CG6 al cohol , ams ﬁﬁsl@ntanwnzad@j;m:il rhemiraignd@iisatpl exhibitE XANRINER10100 Hhd

Materi al s aagatepﬁtiheqﬁn HE. MUE dgB6 ik BRAOB A Bar SifhiAr So FRAWNEEM oF Forkuk (386/ L)
were pretreated for the synthetic

f 30-60. m nutes, W t varyln 0 of
conpound of SYEBFRE agCoiPe %"ﬁ'&pq%kl H‘f"ﬂeéta?ag’g &8 %’ﬁ'ﬁ g’h %1‘[ é%’?%ré PIPES(1) "and a panel
of analogs (diluted in 0.5% DVBSO prior to stinulation with various agents
such as gl i popol ysaccharide (LPS) or a gram positive agent |ike heat-killed
St aph aureus (SAC). Supernatants collected over a 72-hour period will be
assayed for the levels of TNF-a, IL- 1, 1L-6, I1L-10, I1L-18 and 20 ot her
cytokines either by elisa or bioassay. Additional studies to evaluate the
effects of the synthetic conpound of Formulae (1), (I1l1), (I11A) and (I1B).
on specific cytokine signaling pathways such as Caspase-activity (N-1
Nr.3), NF-kB, MAP-kinase activity (P38, ERK and 3NK) will also be
performed. Results 25 Preclinical studies denonstrated that nurine RAW
264.7 cells treated with increasing doses of the synthetic conpounds of
Forrmulae (1) and (I11B), specifically those designated TTL1 and TTL3
herein, at concentrations as high as 1Qug/m showed simlar viability
conpared to untreated controls indicating that the inhibitory effects of
the synthetic compounds of Fornulae (1) and (JIB) on TNF-cc synthesis were.
not nedi ated by a direct cytotoxic effect. 30 Subsequent studies with the
conmpound of Forrmula (1) as synthesized according to Exanple 1, TTLI (as
synt hesi zed according to Exanple 2) and TTL3 (as synthesized according to
Exanpl e 4) denonstrated that TTLI exhibited approximately 10 fold greater
activity conpared to the conpound of
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1 Oct ober 2003 WO 00/ 73253 PCTI US00/ 13202 Wil e specific eanQ%cl g}?mﬁf t he
i nvention have been shown and described in detail and exenplitied To
illustrate the application of and the principles of the invention, it wll
be understood that the invention may be enbodi ed ot hgipysRayed hout
departing fr8M%UER principles. 1 October 2003 WHAT IS CLAIMED IS 1. A
conpound having the follow ng chemcal structure: RR7 RI41 R1 R\~ XS
E2| R Wher(e:%_l 1ihic§tp§<§§4 %tﬁgfnisr&mej[in‘:e'mg% ?M?:b@e@@ﬁd»\ftahd']%s@fbedhiydiéiﬁigm;, a |

al ogen, , C1-CI2 carboxylic acids, .Cl- aryl . i - acy
resi dues, G&ﬂ6$§“@§9%$m§FwEﬂ%ﬁﬂﬁ“ggﬁgﬁ&ﬁwyh5#$3@?¥ﬁmT%ﬂT@§§T%%%%§%)
tertiary anhdeentiothai2mabdighbbryise vidputdppyipafiancid)riggdfér s, C1- C12 al kyl s,
Cl-Cl2 substituted alkyls, C2-Cl2 al kenyls, C2-Cl2 substituted al kenyl s,
and C5-Cl12 aryls; Rz and R 9 are each separately sel ected from hydrogen, a
hal ogen, Cl1-Cl12 al kyl, Cl1-Cl2 substituted al kyls, C2-Cl12 al kenyl, C2-Cl12
substituted al kenyl, C - Cl12 al kynyl, C -C12 al cohol, Cl1-Cl2 acyl, and
C5-Cl2 aryl; R3-Rs, R7. Rs, and are each separately sel ected from hydrogen,
a hal ogen, Cl1-C12 alkyl, Cl1-Cl2 substituted al kyls, C2-Cl12 al kenyl, C2-C12
substituted al kenyl, C2-Cl12 al kynyl, and C$-Cl2 aiyl; Re4 is selected from
hydr ogen, a hal ogen, Cl-Cl12 al kyl, Cl-Cl2 substituted al kyls, C2-Cl12

al kenyi, C2-Cl2 substituted al kenyl, and C2-Cl2 al kynyl; R o is selected
from hydrogen, a halogen, CH2, C-C6 alkyl, C -Cs substituted al kyl, Cz-Cs
al kenyl, C2-Cif, ssubstituted al kenyl, Cl-Cl12 al cohol, and Cs-Cn aryl; and
R14 and R15 are separately selected from hydrogen, a hal ogen, CH2, Cl-C6

al kyl, Cl1-C6 substituted al kyl, C2-C6 al kenyl, C2-C6 substituted al kenyl,
Cl-C6 al cohol, and CS-C6 aryl;



wherein the conmpound includes the prodrug esters of the abovg (9‘% \A%m
and the acid- addition salts thereof. 2. The conpound of Claim rein;
Rl is selected from hydrogen, a hal ogen, and Cl-Cl2 carboxylic acids,
Cl-Cl2 acyl halides, Cl1-Cl2 acyl residues, Cz-Cu esters, C2-CL2 secondary
am des, (Cl1-C)2)(Cl-Cl12) tertiary am des. C2-Cl2 al cohols,
({-C12)(C1l-C12) ethers, C2-Cl2 alkyls, Cl-Cl2 substituted alkyls, C2-CU

al keny | gy af @g(@%;ﬁi% jg.tuted al kenyls, and C5-Cl12 aryls. -63 AVENDED SHEET
1 Cct ober € compound of Caim1, wherein: R is selected from
the. group consi shich8ndhd AMEEPEE MiloRddhasti selidkt Cl. CG carboxylic
acids, Cl-C6 aryl hal P@}l le’fltg acy Ig?esr dugs Cl-C6 esters, d-C6
secondary am des, (Cl- CG)(Cl CRg tertiary am des d -6 al cohol S,
(C1-C6) (Cl-Co) et hers Cl- 66, al kjy 5 C -Cl16 substituted al kyls, C2-C6
al kenyl's, C2-Cl2 substrtR ed AN Rt‘a d CS-C6 aryls. 4. The conpound of

2 " th

lLer

e group consisting of C2-C6 esters
[ of Claim1l1l, wherein R is selected
o 106. The conpound of Claiml,

grouRconsisting of C2-C6 al kyl groups
rrp%und of Jdaim1l, wherein R3-R$ , R7,

: 'R gonpound of Claim7, wherein R3- RS,
R7, R8; R11-Rl5 is e o R2, R6, and Rs are each nethyl; and Rao
Is CHz. 9. The conpo éIErlm 1, V\,herel n R15 is hydrogen, and R14 is
sel ected fror%&&a/drogen a hal ogen, and O -Cl2 carboxylic acids, Cl-Cl2
aryl halides” 'Cl2 acyl residues, C2-Cl2 esters, C2-C=Z secondary

am des, (Cl-Klig)séleted®en theegrbu;abmianingdﬁ’éh dfa%exc;hzaamgemrmm C@umbf}% C12)
cLher s S i b T kel B S kel 0212
wher ei F(G?I&)((S-Gwmwnamﬂeﬂ R13,, | #icohotke (T,60,)(C,00%) E&%OM2 Mﬁl QQQB
C2- 6l Lol S 2R S 0, RetiR Lol A ] 54,02 06 al kenyl's,
Ry and Ry are each separately selected from hydrogen, a halogen, C,-Cj; alkyl, Ci-Ciz
substituted alkyls, C;-C); alkenyl, C;-C,; substituted alkenyl, C; - C; alkynyl, C,-Cy; aleohol, C,-C)s
acyl and Cs-C,, aryl;
Rs-Rs, R7, Ry, and Ri;-Ris are each separately selected from hydrogen, a haiogen Ci-Cyz
alkyl, C;-Cy; substituted alkyls, C;-Cy alkenyl, C;-Cy; substituted alkenyl, C3-Cya alkynyl, and Cs-Cyy
aryl; '

and Cl-C6 acyl regjdues.
fromthe group consi
wherein Rio is selectg
and C2-C6 al kenyl gro#én

R, is selected from hydrogen, a halogen, C;-Cy; alkyl, Ci-Cia substituted alkyls, C;-Cy;
alkeny], C-C} substituted alkenyl, and C,-Cyz alkynyl;

R, is selected from hydrogen, a'halogem, CH,, C,-C, alkyl, C,-Cs substituted alkyl, C,-Cq
alkenyl, C;-Cs substituted alkenyl, C,-C; alcohol, and Cs-Cya aryl; and

Ry; and Rys are separately selected from hydrogen, a halogen, CH,, C,-Cq alkyl, C;-Cs
substituted alkyl, C;-C; alkenyl, C;-Cq substituted alkenyl, C;-Cq alechol, and C;-C; aryl;

wherein the compound includes the prodrug esters of the above compounds, and the acid-
addition salts thereof. .

2. The compound of Claim 1, wherein:

R, is selected from hydrogen, a halogen, and C,-Cy; carboxylic acids, Ci-C)z acyl
halides, C,~C; acyl residues, C»-C;; estets, C;-Cy, secondary amides, (Ci-Cy)(C)-C)2) tertiary
amides, C;-C,2 alcohols, (C,-Cy2)(C,-Cyy) ethers, C,-Cy; alkyls, C)-Cjz substituted alkyis,
C3-Cy; alkenyls, C3-C)5 substituted alkenyls, and Cs-Cyy aryls.
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substituted al kenyls, and Cg-C6 aryls. 11, The conpound of Chahdpuk: 28er ein
t he conpound is selected fromthe group consisting of -64 AI\/ENDED SHEET 1
COct ober 2003 , and H CH3 COOCH3 and the prodrug esters and acid addition
salts thereof. 12. The conpound of Claim1l, wherein the compound is
selected fromthe group consisting of I, 13. The compound of Caiml, 2,
3, 4, S. 6, 7, 8 9, 10, 11 or 12, for use in treating a disease condition
selected fr rou i nfl amrati on, tubercul ous pleurisy,
rheunat oi d p eurlegl% gﬂ%@ﬁ%ﬁ%ﬁfé@%ul ar disease, skin redness,
di abet es, transplRnis seiicied tfiomn theogristp Sonsiveink af hivdrogen, @dhaldged, eCtDOHnX:l-CG
sinusitis and,vir.al | ound. haV| t he
cheni cal st r{AEPEAE 2 %g%%td‘\acﬂ %‘ﬁﬁf @ ’éf’ﬁ Hese % @E’%H? zggcfe‘f
prodrug est eansidan(C,aC)(C-Deddicttiangnansidés €,-Chakalals, (R2C)H(CL-C;RadBers, C,-C; alkyls,

C}-Cls substituted alkyls, C;-Cy alkenyls, C,-C,» substituted alkenyls, and Cs-C, aryls.

4. The compound of Claim 1, wherein R; is selected from the group consisting of C,-Cy

esters and C,-C; acyl residues. :

-8, The compound of Claim 1, wherein R, is selected from the group consisting of C-C;
esters.

6. The compound of Claim 1, wherein R,g is selected from the group consisting of C3-C;

alkyl groups and C,-Cs alkenyl groups.

7. The compound of Claim 1, wherein R3-Rs, Ry, Ra, Rs1-Rys is each hydrogen.

8. The compound of Claim 7; whetein Ry-Rs, Ry, Re, Ry3-Rys 18 each hydrogen; Ry, Rs,
and Ry are each methyl; and Ry is CH,.

9. The compound of Claim 1, wherein Rys is hydrogen, and Ry is selected from
hydrogen, & halogen, and C;-C,; carboxylic acids, C;~Cy» acyl halides, Ci-Cyz acyl residues, Cp-Cjy
esters, Co-Cy; secondary amides, (C,-C2)(Ci-Cyp) tertiary amides, C,-Cyy alcohols, (C-Cu)(Ci-Crg)
ethers; C;-Cys alkyls, C,-Ci2 substituted alkyls, C;-C), alkenyls, C,~C;y substituted alkenyls, and
Cs-Clz aryls.

10.  The compound of Claim 1, wherein Rys is hydrogen, and Ry is sclected from
hydrogen, a halogen, C;-Cs alcohols, C,-Cs alkyls, C,-Cy substituted alkyls, C,-Cs alkenyls, Co-Cq

. substituted alkenyis, and Cs-C; aryls.

11.  The compound of Claim I, wherein the compound is selected from the group

consisting of |
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wherein R, and R . are covalently linked, and wherein -65 | ANGNREDSHEET
1 October 2003 R, and R - are each selected fromthe group consisting of

C -C6 alkyls, Cl-C6 substituted alkyls, C2-C6 al kenyls, and C2-C4

substit ut éd al kenyls; Rz and R9 and R2. and R9. are each separately

sel ect ed fnr om hydrogen, a hal ogen, Cl-Cl12 al kyl, C1-Cl12 substituted

al kyl s, IC12 al kenyl, C2-Cl2 substituted al kenyl C2 - Cl12 al kynyl, and
Cl-Cl12 acyl, and Cs- C12 aryb_ R3- R5, R7, Ra, and R11.R s and R3,-R5,, R7,,

Re.; and R71, R15, are GHg ppr L84y sel ect ed GHE roGEh, a hal ogen,
ad-d2 alkyl, Cl1-C12 subst g/al kyl s, C2- C12 aa o -Cl1 substituted
angCs- 0 z aryl are i ndependent |y

al kenyl, €. 2-C12 al hl: ) )
sel ected flrom hydr ¢ dgen|; Cl-Cl2 al bstituted
a0 gzjcnz al I cynyl ;
, a h&fbgen, CH2,

al kyl s, -Cl2 al ke
rar-&g
substgrt uted al kyl , Cz-CG al kenyl , C2-Cfi subst i t ut ed

and RI O arle R a, indg
Cl- 06 al kyl, C-CG

al kenyl, ¢l ‘c12 apgeholc()@(;g{CS Cl2 aryl.. 3A gm%d havi ng t he

foIIovvlng chem cal structure”™ 8 R7:*R*t4RI1 R X X L wherein RlL and R1. are

covalently i nkedmdaﬁaw | Sstéts &d@madamﬁﬁ]@tmh sel ected fromthe group
I

consi sting S tu ed al ky C6_al kenyl s, and
C2- 06 subdti [Qut ed ‘@!’Péﬁ °%2C1§’HU§ "“F?{g‘s é&é’%’a@'f’?s@ﬁ&‘%@el y
sel ect eghofisfi@diydr ogen, a hal ogen, Cl 012 al kyI Cl-Cl2. substituted

al kyl s, Cj Cl2 al kenyl, C2-Cl2 substituted al kenyl, C2 - Cl12 al kynyl, and

ad-dz2 aryl, . and GCs- CJC%-I g -(Ifh Zz, R8I and Ry andch3--Rs., R,

Re., and R |.-R15. are. e‘%l 2 ly selected fro gfen; a hal ogen,
C -Cl2 alkyl, C-dC l@s K] aI kyI s. C-C1 : Z- Cu substituted
al I cennyl,'” C2-C, 2 @‘ cﬁsﬂmz aryl ; NtﬁED SHEET

1 H .

|

' = H = H

| CHl  coon mi O3 coOCH; ,

and the prodrug esters and acid-addition salts thereof.
13.  The compound of Claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 or 12, for use in treating a
disease condition selected from the group consisting of inflammation, tuberculous pleurisy,
rheumatoid pleurisy, cancer, cardiovascular disease, skin redness, diabetes, transplant rejechon, otitis
medxa (inner ear infection), sinusitis and virel infection.

'l 14. A compound having the following chemical structure:

wherein R; and R;. are covalently linked, and wherein

~05-
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1 Cctober 2003 R6 and R6. are independently sel ected from hyqrganr, 263

hal ogen, Cl1-Cl12 al kyl, Cl-dx substituted al kyls, C2-Cl2 al kenyl, C2-Clz
substituted al kenyl, and C2-Cl12 al kynyl; and Rio are R o. independently

sel ected from hydrogen, a hal ogen, CR2, Cl1-C6 al ky], Cl-C6 substituted

al kyl., C2-C6 al kenyl, C2-C6 substituted al kenyl, Cl1-Cl12 al cohol, and CS-C15
axyl. 16. A conpound havi ng the foI | ow ng chem' cal structure: Rg R2 BRIT R

T ~t] R13' whereinp R1 and R1. oval entI n rein.Rl apd R1.
are each selBc ¥ PRSTRAFh E1G5Hed ”@: ey ‘ﬁﬁ g@? (gbcﬁeﬁrﬁﬂ’%m@"%ls"é@ =)
subst i tmg%@sm s, 820 sabdaaifad afkenyltd C2 C6 substituted al kenyls; R2
and RO and 4 are each s parat&% sel d from gzldrog

hal ogen, C1- %,Z_L”Z‘d% Ry and Re 279 ea0f) fperaf lf"tﬁ‘li d’@%"”@” %eﬁ'eﬁ‘y?'za L c12

substi tgied sﬁdsmw lalkyEZCfclglﬁlKelﬁ'l, Iy subanndcdfﬂkeﬁiﬂcz ALy kikynydyahd C5-Oy, asylar y ;
R3-Rs, R7 g a]? R11-R1S and R3,-Rs,, Rr, Re., and R13.-Ri 5, are each
separ at‘g’ldf ¥ ed from hydrogen, a hal ogen, Cl1-Cl2 al kyl, Cl-C12

S |UESt | It ut eddnJ Ry RS, stm FGLR s ahkRHRY:, RARClnid BrpB5 5 hxblehcéxtepslfﬂthdgrszlbcted(ﬁ'dﬁiZ

al kynyl, an 12 a ar.e S cted _fram
hydr ogelydreges -8 & ﬁe" %ﬁ%T 12 81‘15&%? %ﬂgmﬁﬁ} ﬁ‘ﬁéﬁkg{’sb.“ ﬁ%g%itﬁd

al kenyl alkdnzt, C;E&mb&ylundt@d}aﬁ:klenyl and C2-C12 al kenyl; and R o arc R10.
i ndependent |y sel ect ed .from hvdroge hal C 1-

substituted M 1%94 ?‘6‘(?‘&6"@1@%’ Vsl s%r"%ésﬁ%“dﬁhé’gﬁ’?%{'eﬂd egmﬁc%‘tf%zc q#?;ohol
and C6-éﬁbﬁitﬂed/illqlé,Czquemplnﬁﬁﬂﬂduksﬁm@daﬂmm;id %Caralkbfﬁyl mhierein Rl and
R1, together,conpri se 2 rein
isis a p03| \FEPH,' é‘&é d‘%@ (ialet'é{ﬁ8 Fan e%e%) K%&D%—&%% 3%59 E\’h?

Cct ober suﬂﬁﬂﬂedlﬂkletBﬁCmﬂmpﬁuﬁﬂCdub{ﬂuaednmetyl CoCamnlcdhl, ﬂfndlcs@sﬂryln t he
treatnment of 157 di ﬁ%@ﬁ&mﬁﬂ%étﬂ@foﬂowmg chemical structure:

*'Ryy

wherein R, and R;. are covalently linked, and wherein

R: and R, are ecach selected from the group consisting of Cy-Cs alkyls, C;-Cs substituted
alkyls, C,-Cs alkenyls, and C;-Cs substituted alkenyls; .

R; and Ry and R;- and Ry are ¢ach separately selected from hydrogen, a halogen, Cy-Cy; alkyl,
C;-C,y; substituted alkyls, C,-C;; alkenyl, C;-Cia substituted alkenyl, C; - Cy, alkynyl, and C,-Cy; acyl,
and Cs-Cyz aryl;

Ry-R;, Ry, Ry, and Ry-Rys and Ry-Rs,, Ry, Ry, and R, =R 5- are each separately selected from
hydrogen, a halogen, C,-C;; alkyl, Cy~Ciz substituted alkyls, C;-Cy; alkenyl, C;-Cia substituted
alkkenyl, C>-Ci; alkynyl, and Cs-Cy; aryl; -

=00~
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sel ected fromthe group consisting of tubercul ous pleurisy, nheysmohsk
pl euri sy, cancer, cardiovascul ar disease, skin redness, diabetes,
transplant rejection, otitis media (inner ear infection), sinusitis and
viral .infection. 19. A synthetic nethod of naking the conpound of C ains
1-11 or 12, conprising the steps of perform ng a Diels-Al der reaction
reacting a diene having two or more rings with a dienophile conpound to

Lo 2 o R BB e ol ] K5 8,
substituted alkyls, Q Cu alkenyl, C,-C,; substituted alkeny), and Cz-clg alkynyl; and
Ry are Ry independently selected from hydrogen, a halogen, CHs, Ci-Cs alkyl, Ci-Ce
substituted alkyl, C,-C alkenyl, C;-Cs substituted alkenyl, C;-C; alcohol, and Cs-Cyp aryl,
16, A compound having the following chemical structure:

wherein R, and Ry are covalently linked, and wherein

R; and R;- are each selected from the group consisting of C,-C; alkyls Ci-Cs substituted
alkyls, C~C; alkenyls, and C;-C; substituted alkenyls;

R, and Ry and Ry and Ry are each separately selected from hydrogen, a halogen, C,-Cyz alkyl, -
Cy-Cyy substituted alkyls, C;«Cy, alkenyl, C,-Cia substituted alkenyl, C; - Cyp alkynyl, and C;-Cya acyl,
and Cs-Ci aryl;

Ri-Rs, Ry, Ry, and Ryj-Rys and Ry-Rs, Ry, Ry, and Ryy-Rys are each separately selected from
hydrogen, a halogen, Ci-C)y alkyl, C;-C)» substituted alkyls, C;»Ciz zlkenyl, C,-Ci» substituted
alkenyl, C;-C; alkynyl, and C-Cy; aryl; ‘

Rs and Re are independently selected from hydrogen, a halogen, C,-Cjp alkyl, C,-Cy;
substituted atkyts, C;«Cy; alkenyl, C;-Ci2 substituted alkenyl, and C,-Cy; alkynyl; and

Ry ar¢ Ry independently selected from hydrogen, a halogen, CHs, Ci-Cs alkyl, C,-Cs
substituted alkyl, C,-Cs alkenyl, C;-Cs substituted alkenyl, C,-C,; alcohol, and Cs-Cy; aryl.

17. The compound of Claim 14, 15 or 16, wherein

R, and R, together comyprise the structure:
~CH,-0-C0-(CHy),-CO-0-CH,-,
wherein n is a positive integer no greater than eight.
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1 October 2003

18, The compound of Claim 14, 15 or 16, for use in the treatment of a disease condition
selected from the group consisting of tuberculous pleurisy, rheumatoid pleurisy, cancer,
cardiovascular disense, skin redness, diabetes, transplant rejection, otitis media (inner ear infection),
sinusitis and viral infection. '

19. A synthetic method of making the compound of Claims 1-11 or 12, comprising the
steps of: |

performing a Diels-Alder reaction reacting a diene having two or more rings with a
dienophile compound to yield a resultant compound have three of more rings; and
yielding the compound of Claims 1-11 or 12.
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