;Z[\]"_"ae3ef dTP6Tf/ g8wo oon3~ PCT/ US00/ 13Z0QZ NOVEL | NTERLEUKI N-1 AND TUMOR
NECROCSI S FW%NUDULATO?S) SYNTHESES OF SAI D MODULATQRSAANR M5 THODS OF
~USI NG SAI D ORS Field of the Invention 5 The invention rélates to
cheni cal conpounds and pharnaceutical conpositions, including novel

chem cal conmpounds and pharnaceut i cal ositions thereof, useful in the
Croat mont of N Bl Ve SELIRR. LAND I8 GR AEGRANS PAEROR 4 IRV GRS

rel ates to SENTIOERESIOF SXII MOD UL ATOREAND METHODS OFUSING SASN IODULATORS
structurally-related chem cal conpounds. Mre particularly, the present
invention relates to novel analogs of and processes for the preparation of
conpounds and pharmaceutical conpoEieldiobths Invéntipher eof useful in the
treatment of, T-fle QYRR Rlacds b IAMIES | Offpoufid " ha,ﬁa&hfesl @amp%a{.msom@mwg ar

di sease, di abetes otitls media. sinusitis and transplan rejection.

Backgr ound@ye! ghpraicy! ﬁ%ﬁ’ﬁ“l“&ﬁn%@‘aﬂt"‘hﬁ'ﬁ%a%“ﬂeéﬂf"é‘aﬁﬁf?ﬂ\mé‘? ‘"GNWH“&E@&@?"°“%| ch
i's Ij ound i lailﬂéag@améeyselsmeChajeuwemoarada, rele® tdRaethiduk bﬂsy&ﬁesm{g%ﬂmh&Sd@ﬁQﬂd uscd
traditiona or exanp eur SI.S

| urbago. VAR b _r&qggd chc:amhcgln%ompol ﬁcl lll]/cpﬂkenbamcu g tgl %rgseat laycngm? re%be&un d
havi ng t henvlebmabad O&Etnﬂumcmsg fof thEreparhtion (of compeands apé ehrrinsrebtiztlecbmipesitions he

root bapk gerebflsstulih @8R treftHEﬁt BE FdFRkfnpleC Bifthriin RiocRANBALY Sachdxid E@dxmﬁpﬁgea&f
Formula (1), for exa erelntheCOC]-Igroupls repl aced by a

net hanol i c%?%ﬁ““bﬂ?ng - SBYFRadiEBtARt IS9P, by a nethyl group, and by a
nmet hyl - ester have each al so beenBickabaideitht iveatble r oot bark of

Acant hopanax korea um | i a e Y.H. a n
R e s e e
anal ogs ar Bemxbmvfd‘efdear bes pngisqdetfaditionpde a3 a Ehjedy fop fascrample. agwklgis. panalysis,anher
pat ent 35 an%n{wgonteﬂ.opymemasmme@d rRhdM@ laBdnthoR ! Rid, hrao;h;hﬂhd h Mgl the khemical

ted b h
o oot PR A o (0 1A Bl tffieh rar. s ereett B s FRUEHAPRREiTd € o
have cert akmliqghaf thac:oﬂnprglnd;af Fanfila (1) s for iexamiplec imherein ftigr C@QE rgodup, is saphkgldlsi € and
anti-infl am&&% 61%%%}2' alrlethy [ Ry QI ARy GO Porf d bR RE0E Blch 15 7 Y

| ow t oxi ci m ni num | et’h dose *15 3253
PCT/ us00113m250(aw @me%f?%'am ?ﬁf’gt"é/fOéa'me‘60'50'1”&tNa’<8é-émL@éae> YSeg Kim, Y.H. and
" Phar magol egingab.sStuidyr. s, {5 )1edats:{e(nm9( (Thelpr()p)ir aléﬂcanfamwomhese%mdgs a‘.\e

Conponent of n~l.rupunu ure Doct or a
e T AT T T R o IR T T A
(1) and/ or aiet ig theaentirety.ligcorpenated bwgfeemall@g:m may exhi bit these known
phar macol ogi cal effects by inhibiting | eukocyte mgration 5 and
prostagl andin E~(PGE2) synthesis, and is a suspected effector of both
Interleukin-1 (1L-1) and Tunor Necrog'hg Hg TNF- a) production
Addi tionally, a process for the prep bf., acant hoi ¢ acid, and use of
the acanthoic acid for treatnent of._hm %Zwe is described in
I nternational Patent Publication & c. 21, 1995) Also, the

)

JOA l‘ O

conpound of Forrmula (1A), kauran d the correspondi ng
met hanol i ¢ reducti on anal ogs of tde- c

nmet hyl -ester 10 anal og of the co Formula (1 A), as well as

und of Formula (I A) have been
i solated fromthe root bark of QHgntg ax koreanum Nakai (Araliaceae).
See Kim Y.H and Chung, B.S., J. Nat. Pro., 51, 108U (1988). (The proper
cheni c& nane of kauranoic aci d, (-)-kau®-16-en-19-0ic acid. and of the
known anal ogs of kauranoie acid are provided in this reference.) 15 COOH
(1A Turmr Necrgsi s Fact.o TNF- a r."T and/ or terI eykin-1
et et n =1 Lo 1y T EmagmIgt BFONAT 510 kPt s Seamin et besloe PRy & PavRetih o
nodul at or s pbdrm3ddfegmalaefibttsr intludidg, ot examiple, @nalgesio dwid tahpinflarespenyi &kibiyy. nThel
nmodul at or s t 0 nce
the pr oduct‘:?%no-’;y]!:oicealfét;}ﬁ\glra it a!SL e;g}lagl\\l}lgwaltowc}?{'%@t ﬁ@bar e hi lgt]&% I ymh{!@ r ehaf Még
conpounds and cl asses of conpounds woul d be val uable in nmaintaining the
human i mmune systemand in treating di seases such as for emm'ml, l
t ubercul ous pleurisy, rheumatoid pleurisy;, and di seases no ml”’mll"”m""
conventionally considered to be i mune disorders, such as cancgkyse«
cardi ovascul ar di sease, skin redness) viral infection, diabetes

transplant rejection. Although numerous approaches to regul atm“““‘ ﬂﬂlﬂ“ Wi

production of Tunor Necrosis Factor-a and the
*G000O01*



i nterl euki ns are known, novel approaches, conpounds, and phar maceut i cal

formul ations to _regul ate the wo oon3z53 Pcri usoana3i ol;mp(g le on of
Tunor T~ecr 0% ctor-a and interleukins are highly desitable and have
been | ong sought by those of skill in the art. Summary of the |nvention

Accor di ngl ﬁ\ﬂ is an object of the present invention to provide g(r ocesses
for the sy %\"'&“éﬁ'ﬁ‘“ﬁ‘eéféﬁ? 2 &ntSereksecY S e piarmaceiggicad Studh or (arfieamdld Dop-

For nul ae (b)enara:lolé |AR)d, amdoxﬁ,lsuaern of tdeuahopdrad kamdadmgN akal, N Dbtetata grhesiy @ept. of
anal ogs, Of’h rr{la%cé)e(mﬁq‘a{p c():ral 191}|versotr @orea?l&b? Tla com&%l.m ﬁf I;;n%ulgﬁgpn%ﬁ% natu frqllty- €

present i nven

structure odfcufFipg palogs, fray )ﬁxfafnfdhﬁehmmmu@rmmhm@ effprss bhehﬁ"nm lewkoeyteemigrationpf

For mul as (1 Ly ro&&ﬁa.mwaﬁg mpmwa@sanhayh @gspscl&ta &#aam @feﬂoulsrnierne&kw%gfx) By mul a
(11), the |nvent|on i ncl udes: ~~4 R15
R3 jr..) ~ToparNempsisEacor-p(ENE- 11} B'°%‘é‘?“e|’°‘ﬁd‘f H@"Ra@f"ﬁﬁﬁ?fE{‘F@Teﬂ@f‘lf’ﬂéﬁlaca@hmc
follows: | Bc.airayd Béoﬂse adBathoilR&id 16} wealhedt dfSmMe dity4lE GQRsribddan MikerdRBorfal Paleat RO

i s not net hen R~ is selected fromthe group

consi st i ngp%tfj ‘HS?Hr ogée)sr/l’ﬁ%&ﬁ)éf g\_‘%ﬁgst)cOO—l, C -C,z carboxylic acids, C -C, z
acyl halides, CAlsg, the goypourdesfi Bumsla (B)- Bufangs tagid sandGhe Grresmadiogn dathyl-awi des,
(C--C 21})( Canaﬁgz,} tHe Q6rh R ofFEHARSY A fCas WeTiZas ﬂleﬁ%ﬂk r%d‘l,&&, arlgroé; écf%c dompaungbher s)

C~-C,z alkyls C,z substituted al kyls Cz

subst i t ut e orwuleéw have begpy 'Séetetfrgmé'?wgt bﬂ%‘eﬁg&f@f'ﬁ@f"fﬂxéf"reaw gk (RL“”“‘F?%e)
R'-R, ~ ar esbyHimgQgeH. af&z Chdng,bB.Sad NGO Pad..e5leacsy (1essiy | (Thapridpdrichentical @hire of hen
20 R is select - Co C~z
acyl halid aLBTan %Q&E (q%lﬂyﬁr gg&grﬁggm@?%ﬁgkngg? g"%lso,?gs %Q@Jsiec@onﬁe e{%degr% des,
(C, - C, z) (CthisTefeienqegrti ary ami des, Cz-C z al cohols, (C~-C~z)(C, -C,z) ethers
ot her tjgan net hyl -acetyl ether, Cz-C,z alkyls, C -C z substituted al kyl s,
C2-C~z alkenyls, Cz-C,z substituted al kenyls, and Cz-C,z aryls. Rz and R9
are each separately sel ected from hydrggém~a haI ogen, C, -C al kyl, C-C~2
25 substituted alkyls, C -C,z al kenyL C Zysebstituted alkenyl, C - C z
al kynyl, C~-C,z acyl, C -C~i al cgho C, aryl. -3 S WJ 00173753
PCTNS00/ 13ZZ R; -R5, R, RB) ang ¢ each separately selected from
hydrogen, a halogen. C -C z alk substituted alkyls, C -C ~

al kenyl, G -C ~ substituted al kenyr, C=C , alkynyl, and CS5-C Z aryl. In
partlcul arly preferred enbodi menfs, "R' is a C, -C6 aI kyl, or C, -C~
substituted al kyl, and all other R gr%@9§1 are hydrogen. R6 is selected from
hydr ogen, a hal ogen, C,-C, ~ al kyl, -Caaysubstituted alkyls, Cz-C z

al kenyl, G -C, ~ substituted al kenyl , and C -C,, alkynyl. R o is selected
from hydrogen, a halogen, CH, C -C- alkyl, C -Cb substituted alkyl) C--C6
al kenyl) C~-C6 SfurbcstNetmserhcak -k éireydin “TRIF-C, & “BNED hwl/qr latertbulGn- Greseia {417y 4R and

CR: 5 Cgr goseﬁ)na\"roﬁ tde !ny va%glljs 1oc emlce{l %gﬁ\wy)gragg,etnus rg‘ocm%lo?sg%lgdzdnd& TL% a&!vhy lor‘

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

influence the production of either IL-1 or TNF-a, 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, cardiovascular 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

1
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10 substituted alkyl, C -C6 al kcnyl, Cz-C~ substituted al kenyl, C, -C6

al cohol , and - aryl . Regardi ng conpounds having the structure
of Formul a WP%%I%% he invention includes: Rg 15 R~ RS Rﬁ%@&m "Rl R13
"(11A) R11 ~~ RI0 ~ R15 R14 ~12 wherein, if any R3-Rs, R~, Ra, R'-R 3 is not
hydrogen, R~ or R6 is not nmethyl, Ro is not CH, or if it is 20 25 not
true that mogrctign afiTiprmpy T‘aﬁﬁws'RFacrog-aePﬁ '“teH@’r‘r"‘Rmrh!él"B!éF-‘@é‘t'?ed’dfhP\t?rﬁe%H@"gg‘PEﬂhb
consi st i NgpPhodd¥kaGR e 2A. hal ogen, COC]\I C -C,z carboxylic acids, C -C z
acyl halides, C -C z acyl resi dueg chz]estlers C-Cz secondary am des,
(C-Ci)(C-C,) tertiary anides —%—g&—&r%v%rs, (G, -C ~)(C~C,i) ethers,
C--C,z al kyl s, &ico@inglysitissihiobjatt @fithalplesensinve@fionGo 2romldk @roydsses f@ZheGynthetic and
substitute I gﬁﬂ%ﬂ K and
R- are gacﬁenﬂ é%repgﬂforr oi‘ Ithgjcélrr_xlﬁaun@of I%rr))ulgg(h) :fh’d Fgﬁt)?agé‘ ggrrzwg%\ggfdﬁgl?nﬁz
hydr ogen, alc'r‘ié‘t’bt}fefﬁ' a"@*ssefﬂ*eeafﬁwmqf E"fa‘elad@a“e(mé: i acyl halides) O-C, 2
acyl residues, ﬁ%'c@n&;uﬁ&tcﬂ‘lﬂﬁ pre@‘am oy ehtiGIREINdbafoY exafiipld &8 mpduiads Kavidg the chefiidh)

tertiary am des ' al kyl s,
C e 5" LS ot o A8 s ReBied Fyinif i e MRy e Bty
RZ is sel ecctneuburidsbmlrt;ybhrcmgelnal qtalctvad Qfgemwla@H% Oemvaitiey inclu@s- C,,  substituted
al kyl s,;gCZ- C~~ al kenyl) CZ-C,z substituted alkenyl, G - C, alkynyl,

C-Cz acyl, CG-C,, alcohol, and Cs-C, ~ aryl; -4 WD 00/ 73253

PCTI USO0/ 13202 R3, Ra, R5, R~, Re, and R'R® a are each separately sel ected
from hydrogen, a halogen) C -C i alkyRy C|-C 2 g bstr tuted al kyls, Cz-C ~
al kenyl, C~-C, z substituted al kenyRs C\ £ ,a»fky 3 and Cs-C aryI. I n
parti cul arl y preferred enbodi nents, i x aI kyl, or C,-C6
substituted al kyl, and all otHer R drogen 5 R6 is selected
from hydrogen, a hal ogen, C -C z lﬂbstr tuted alkyls. C~-C,,

al kenyl, C~-C,z substituted al kc A CR+5 al kynyl; R pis selected
from hydrogen, a hal ogen) CHzy , N, 5 C substituted al kyl, CZ-C6
al kenyl, CZ-C6 substituted al k%n -C; al cl8hol and CS-C' aryl; and R 4
and R, s may be stereo-specific, d arel‘e;gparatel y selected from hydrogen
a halogen, CH, 10 C -C6 alkyl, C, -Cfi substrtut ed al kyl, C2-C6 al kenyl,
Cz-C6 substituted al kenyl, C, - C6 al cohol® and cs-cs aryl. It is a furt her
obj ect of the i nvention to provide corrpounds havi ng the chem cal structure
of Formula (Ll B)the I@ngu tSOare r hgsefol% sc? a%ﬁ I{O'ib,tl?};ﬁ{ sh‘t%{ lry(dro en, R or
sem -synt he ron. npoun &m ca ruct of
For mul a5( | IRB)ls n@erymehytiron@mslarnd %kbrrﬁeurrltdss ttfmfﬁﬁgomhbe gravmPapsibting f §v¢rwpm e of

'?%. gul $T(L Lllha))gea)f oDOsK anp), Fcarbbmc gga@@#@d,facpreraﬁuéta hdre@rz QE‘ﬁtr@s%uIﬂC:l-’C, Tesles,

I r ana rirvyatl ves e | nvention |
R-4RI5R R5 1T ﬁém“s‘“y @i (i 3@? € tertiary ppilespt- Cﬂf‘ﬂt‘g s (Fr %y)(‘goé %heé*feé*r n
the R grougs- C&ra&yde@rrmedubaMutéd)dlkMz-CR alkieigylss €1-€ bubstitbtedatkenhle, agd Cup; aryls;

consi sti ng hg&eJéyﬁréﬁagﬂ; RQEHH- Qgsgm RCIQCmZ ﬁgpagﬂ(%%t'l'rﬁ ARG scr%,th%

acyl halides z acyl resi ues Secon e/ am des)
( C~- C, 2P( CRus-gefecteqs rftomawroam adalogen, CeCu °arbedhb P%‘)S EcCracyhbealides €yCippgybr s,

C -Cl2 al KyésfduesCCs-€,, 2s8MPSEC L ldéc_eﬁhaﬁﬂ dilids, (e C2Ch) KRRy amlidds-€LC4 alcohols,
substi tut ech&lls?&yéu%’eth%rrslcci)thg'sﬁ)acr:t’ t%aetl%rl-yicl:e%ﬂ ether, C,-C; alkyls, C-C,; substituted alkyls, C,-C;;

alkenyls, C,-C;; substituted alkenyls, and C,-C, aryls.

R, and R, are each separately selected from hydrogen, a halogen, C-C,; alkyl, C,-C);
25  substituted alkyls, C,-Cy; alkenyl, C,-C; substituted alkenyl, C, - C,; alkynyl, C;-Cy; acyl, C\-Cy;
alcohol, and Cs-C,, aryl.



25 Under these conditions, R is preferably selected fromCOOH, C -C z
carboxylic agci C-Ci acy) halides) C -CtZ acyl resi C CZ
esters, and" ?’ 9’??8%% preferably selected from COON and tﬁlﬁ‘@so@g Bsters. -
VD 00r 13253 PCTNS00/ 13202 R, and RO are each separately seI ect ed from
hydr ogen) a hal o‘g(%ejn z al kyl substituted al ky

al kenyl, C, -C,, b’ FPG’E“E@”‘&I“I@WT“ se@’a‘e'y e‘ecteaffkfyﬁwoseea'elogenaey?n a'{“}/'

al cohol , aUdCQ&t@,rmm&ﬁl}(Ms G RkenfR; C,-88 sutatitdteRalkenly, Ic,-ar,au@ayahanse:parua&ﬂl y
sel ected from hy, y

al kyl s, End:artrc k’p &gpﬁea%ntbgh 919!'1315 lil}éltq:?%(ljg qkavllfkor(‘ ?3 su&st%&?d, asllgl dglr tﬁer R
Cs-C,, arygrounsmremardrpmul arly preferred enbodi nents, R' is a C, - C~ aI kyI or
C -C~) substi tumsiseeehlsyhomapdogar |a hQIBEE%rCR: grnrayrrts %rabéam%q&@@ .Coit5; difeny!

sel ected from hydroge C, z substituted al kyl s,
Cz-C 2 al kEn(}rS“bé}zmeiﬁ"%‘ub%@q eH‘V%M kenyl and G-Cz alkynyl. 10 Ro is
sel ect ed fr om hygrogated dromallydmedn, a(BHbgenCLHQfd.-calalkyl )C. -C, sébstitated alkylt 01-ed

al kyl, R 4 %@QEE Eé ubsn%ed%ceﬂr‘t??t(. et gli Eeeylmgl C, ~ al cohol, and G -C Z

aryl . tereo-speciflc an arater sel ected from
hydr ogen, a hal %rgeind %Harc 5@’”@ a¢lgopd  fram J‘Q’ﬁ°@nb5thal°mﬂe@Hal RyFs, alicd, €6Cs

a: kenyllloI Cgubge&ut&dkbl&tl l({,ldéelglcr@l b@nyiubst@red@ﬁce@h @fag bicord N ghd(@s:- &ﬁ?ﬁr y: |15 :?t
al SO W e a recl ate ri ous arti cul a )
o R | R o RigaingeS ooy naliniine SR Sy ARG TR, B Mopuen iRlupet

for med. For exarrpl e, both R-3 and R~2 may be et hyl ene noieties and may

i nclude a covalent C-C |inkage between th‘la’ég respective term nal carbons,
generating an additional six-nmenbered ring® n the conpound of Fornul a
(11B). As a further exanple, bis- chR?c rrngs may be formed by choosing
appropriate chenical species for thé ~R greyps, 20 nost particularly
R-, R4, R5, R-, R8, and R'-R3 of
i nvention include the prodrug :
(I''A), and (11B), and the acid-ad
(rr), (1rA), and (11B), and pharns
therapeutically effective anolat gf the descirjbed conpounds, including
their prodrug esters and their ag 2d aﬁ iition salts, optionally in
conjunction with a 25 pharmaceuti cally Bd&ept able carrier. Such
conpositions are useful as, for exanpl ejagnti-inflammatory analgesics, in
the treatnent of immune and sut o-i mmune di sorders, as anti-cancer or
anti-tufor agents, and are useful in the treatnent of cardiovascul ar

di sease, skiherein ST Rs\VR-I R, Ri,m.ﬁshdt@wrogah dyet Rsis n@methyl Rrs&dioacn§ oNMigiid I S
and/ or tran e t ceutical 0

conpri sing gtmt Eerata% Iljtl ﬁ’lnd ¥Sed]f:ﬁ’ve§k )r%ﬁﬁlgctw% mnﬁ %r?rd’ consdStl r@dgrnﬁ"ae
(11), (11Afalogsn, COOB) Ci-br Gafbwyec deidrg Ce§tzeqcyl319"a°r§dca@m doddebiduso §1-Cal astesf  a

Tt ooy s, (LIEN0-CR) b hbiaEY, B8 SR, 30 OATD BRRCCH
cardio Sla & a@f&'ég:ggéz S4 fﬂ“ﬁedrag%ﬁe%s(? %en'g%/ (’Jl)ﬁf é&tisf“dﬁd alQe"éf]jabb'ét es, otitis

medi a) SI nusi ti & adrki/Rar Ri, rlan&leaMre hgdraged, Rirand Raere ¢uvte nieihgln asd R anHyiodes
novel met hQ.qﬁOﬁfthéy l'@tllg'@éécyd ?er \F{n%?]lgﬁﬁcé (19 egarg Qgﬂ%fhgsc aﬂz acg'hﬁahdes

anal ogs conprising t er reaction-reacting a

di ene havi CEZ\/@SY'GPS'@G’ CZ'@\@%}HF ?%ﬁeseweﬁwsedm@z@m)%ﬁw FertiagsmigesstaCre

di enophi | e a[éarmpw]zt D@, Y0, letilerd) G, &3 UIkyBNT,-CRRIMRIKGEI BRYE &1, £8keRYl, SRArG-d,] NYS;
and vyi ? di n a\lm%%k p synt hetic conpound. The Diels-A der reaction, along
with t e séfse ¥ the diene and the dienophile affords flexibilrt) in
synt hesi zi ng a Rais sad¢cied Gomdwdrpgurdslogdh, Ch@:. alkyl et osubstigutl agidyls WyCif dkenylne
use of conty eatustidled GRER, %:srd,,mmﬁ& a@f CFRIRRURY SndE - é,hs‘%r nvention, for
use 5 biol ogical assays, "I ncluding cl inical trials. Briéf Cription of
the Figures Certain preferred enbodi nents of the invention are illustrated
in the Figures. The Figures nerely illustrate certain preferred enbodi nents
of the invention andlor certain preferred nmethods of meking andl or of usin_
the invention. The Figures are not intenfted to linmit the scope of the
invention 10 described and clainmed herein. FIG 1 depicts the structure of
acant hoic acid and acanthoic acid nethyl ester, a stereo chem cal view of
acanthoic acid. and a skeletal -type view of certain conpounds of the

i nvention.

gymﬂc\l@s of Formulae (11))
15t he conpounds of Formul ae
3 cor‘ﬁjésr tions conprising a



FIG 2 depicts the retrosynthetic analysis and strategi c bond associ ations
of certain conpounds of the invention. 15 FIG 3 depict ﬁ’%ﬁhﬁ"ﬁiﬁﬂg

appr oaches V8 0¥H&3const ruction of the AB ri ng of certai s of the
“invention incl ud| ng: Wenkert's approach to the synthesis of (t) podocapri C
acid; Welch's approach to the synthesis of (t) podocapric acid

DeGrot's appr oathRe &sthieRes gt e I§’°0°F°*()"P‘ﬁﬁ}ﬂbéﬁ‘ﬁf"f’é’°5}&"ﬂ'°g@} Ghalﬂgeﬂ'e%r(cis a
schemat i c gyni et mbsﬂhermkstSchenalkany) @AC. 1 substinyedtalkesil, T, dib@yAhd ¢ T,
system of ac th0|

depi cts a Sy meangdh fBR FRAALE, SIPRANE By b BBk h s B
acid and cethtraﬁmoweﬁpbmwmof the invention may be conpleted. FIG 6

depi ctssthe m ngnL eflhed ;rmﬁedrdgcmmanbgéaad:.-@pd@l chc wds‘uﬁ'slﬂﬁlteﬂglkyﬁsc dgsakdnped in
t he detail ed description [ nventl on. depicts a synthetic

schenme (Schehe 5@?"‘?‘6‘? a‘l“ﬁ‘é' ﬁ‘é\?é‘lcdp%él’ﬁ and appl i catl on of catalyst 25 49, as
described in thm.oﬁkaie&lcdce&oﬁles'dtrogqmt h Galogdn, CHE QCe falky ), €6l Ce Bibertutee alkylpC,-Che

i nvention, 0 depicts a synthetic
schene (Scﬁ%errgﬁ%/%%{d%ed%k%hﬁ ’a]co &,ﬁ%ﬁb L %pméiﬁof Formula (1) and
certai n conpounis ansfRis mey berﬁﬁeqqtspfmﬂcwdeu semraa#v 5&‘59‘?&1@[’# hygrapens b balpged cGHz,

net hodgp ogy,-cHiI), &-clemistdnsa 2138, SId, Ukbail, &, 26 hibkididd A1@hAL €00 okl aRd cl-be

f ocus of strUcture activity relationship 30 studies of oleanolic acid and
its derivafPVes and certain conpounds of the invention. FIG 10 depicts
sites identifi el ifofurthdn@bjettrofithe invaitioaltd prowitlé campawds B4vingabachemigalt struétory of

rel ations hwmmaqﬁmmqt pm.@ayage;for tﬁL gnuﬂe;k gﬁ@énqa s§mm ebRbd-&8n of compounds

representative exanples of anal ogs of use in structure
activity rB3vis ‘Bﬁ§’l‘ﬁ“b°a§€%1“€s°fa‘:r?dm%'hé%b eaafdmaoijidcfalw@tndﬂhwg they chemiqgafy

001 73258 P@dc{ukﬁﬁwbrk&mBFIfﬁexéhayldep|csmﬁouﬁ@mta:ainme@glﬁfeemred TTLEOITRSETELA | ve
derivatives dotI\ qg J ?d waﬂvs e%tvouzgffl néty | abel ing studies. FIG 13

depi cts ceft eﬁ”‘ﬁ? PPt &4 r%presennt a’flve exarrpl es of diners and/or
conjugates of Conmpound 1. 5 FIG 14 depicts a conplete chem cal synthesis
of certain conpounds of tile invention, iqg tified herein as TTL1 and TTL3
in Figure 17. FIG 15 depicts a chem aI sth sis of a preferred

~~C- |1 abel ed conpound of the invention%ﬂ de# |lé1q as TTL3 in Figure 17.

FIG 16 depicts the conplete chem _of the conpound of Formula
(1). 10 F1G 17 depicts a su b ses of certain conpounds of
the invention, and the physica zpq conmpounds. Conpounds
TTL 1, TT12, TTL3, and TTL4 are d Btged inthis Figure. FIG 18
depicts a sunmary of the synthesi P FIG 19 depicts the
structures of (-) acanthoic ad3d agpd. ()] pi maRlzc aci d.

R> Rl R13

(IB)

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;-C;» acyl halides, C,-C;; acy! residues, C;-C,; esters,
C;-Cy2 secondary amides, (C;-C12)(C;-C;) tertiary amides, C;-Cj; alcohols, (Ci-Cio)(C,-Cyy) ethers,
C;-Ciz alkyls, C;-C, substituted alkyls, C,-Cy, alkenyls, C,-C), substituted alkenyls, and Cs-C); aryls.
25  Under these conditions, Ry is preferably selected from COOH, C,-C,, carboxylic acids, C;-C,; acyl
halides, C,-C;; acyl residues, and C,-C,; esters, and is most preferably selected from COOH and the

C,-Cg esters.
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15 FIG 20 depicts the retrosynthetic analysis of (-) acanthoic acid of
Exanple 1. FILG depicts the synthetic schene {Scherre ferred
conmpounds o‘F’°r‘-‘8Pﬁ%3| a (11B) as described in Exanples 1-6 %’Ugsmgeﬁrlts
conditions, and percentage yields of each step vvere as fol |l ows: (a) 0.1
equiv PTSA (CH-OH) ~, benzene, 80C 4 0% %&{g urv Li, [1quid NH3,
1.0 equiv t BuoHR: anigRy gre_eggjicsepariely; Sﬁlfc R WEpEEh t‘ ‘(11s§‘)'c'2 Akl G- Gro c;
.1 equi v Nabéititdddlkyi, |0;)C.7 AkknyIBCL-0r. GWsti@ieth alkbp) Co(-F 12 lkinybqLikGh: Nkl CHEMPA)
250 3h; / , 25C, 2h, 95% (d) 7.0 equiv Li, liquid NH3, -78
to -30C 2f)'“%"’Pg]‘lz'ggég/b Cxcess). -78 to -30C, 1 h, 61% (e) IN HCl, THF,
25C, 15 nmin, 95‘%Rs(R)RéL agl %qﬁnvrer_qacharererq;qlx glectedfro hydpapen. ahalagengGeg el@l
Lindl arss @@&glsa{b%am{em reeu‘ -CNedngAd) Cvﬁ"su@ﬂltﬂwmﬁéngb[@» i, kayhﬁ/z{nd Ry, drfdl mi n

95% (h) 4. equi v BF~ enzene/. THE4/ i) 13 e
corrpOt(Jnél 16@&1%%‘5%) Praferrd%’ himenty gy i3 & %ﬂygdm érlrtk)mm&' l(’t%ﬁ/“i 25

30 m n, 25@ouB4Phhyddsgenl. 1 equiv p-Br-C6HaCOCI, 1.5 equiv pyridine,

equi v DVAP, CHZ]g} halG QRO d N FI G
22 depicts th S?Té%td gmlr;lgs%%g[éﬁa? |hgl§ of %I’a"urg: 'grqm r@sfnmef %&W%&%d&e %% and
117, show ﬁgcoﬁlrbit'ts'eq‘é&‘t“é'dafﬁfdﬁ@g‘@%)étoms for sake of clarity. FIG 23
depi CL ot he _srénrz,][ae% %eeg@ RO AENYdrRENE A halbgenOEH], ts-C; ragwr,:l. icg swtgwmkﬂ >-Ce
acant hoi c agi anple 1. e.r ent.s Itions, and percentage

yi el ds of ke gi'&t)s“\%?é‘?”é"de?l‘s""?ya}ﬁ'y\ﬁs“‘:‘”@g’) “%.Eﬁc‘éqﬁpv PhSH, 0.05 equtv Al BN,
xyl enes, 120C B8 ahd RBGHA stérisd-spicific aguary sepR@Ely seledeidPRom AZW)eet, hhaldger, Ghui v
pyri di ne, 18}19(: I, §Jb{9rtu&@auk§ &- aqwﬂﬁn @@pammmé@ﬁkeng <|2\]a Gt iol SH@b‘lc{sl M
in CHZC12) 0 to 0C,~ 20 1.4 equiv NaBHa, EtCOH, 25C,
30 mn; (e)“-‘/hanele (excess) THF, 65C, 10 mn 91%(over two steps); (f)
1.3 equisv Dess- iVaks Wil ieippreditabiha theGlaridis R grafpe;, m@Opanticnlarly B), R2.RE, B(Ri,¥nd g

WD 00/ 73?. 53 PCT/.USO u 0, isk.T THF.
250) 1 'S hRolygd de nestion gy Bl P phen, s Tom B QN g Bl be
Det ai | ed De%lzlpllept‘m@ﬂs o mwenthderaeprﬂwt %%wéirasré’ﬁw@ethwarcwe%mmlsaf@mt he

|2 gvsnt IRgn enéhaih Q08 L A -mErhberQtridf ¢ tsbeam,ornra oF 06l qITH). lAsafE’ahéaaaQ,pﬂeS f20
~ S 0

t he conpou H CES ic r'—’t?gsnﬂ?yaﬁ’( fof'ﬁjaaﬁ)l:\;%ﬁc’é'" é’P%‘?ﬁ"@ﬁ %W'f%épefgf ﬁ%\f\]ﬁe V(j”?fﬁﬁ{]?lp PSt n
the event thatpaticilarly RayRy, I, RiRB;, aid §i-Rg of Rimia (IIH)s not hydrogen, (2) R2, R6
or R9 is not ”e‘ngayéomgafnds(o}ﬂ)e .Rveﬁ’noﬁncﬂ@é thébtodry (?estérssof%ﬁ'c :ﬁﬁcﬁﬂd fo"f%ﬂn‘hﬂ?(l%m“p

consi sti ng of h ? carboxylic acid
acyl hal i dédA) @d HB), 2p¢ e ar'és‘il tfesa'fsef ﬂ*eczmwt“erfé)roeulae(ﬂx (LB HB), and
am des, ( Cphdem#edtical- Compositibiist t bcﬁ:fp)ﬁsﬁgn adQﬁ:ra péuticdlly ~efbdciv@h @hsunt (c@ the rie):c{rﬁed' C Z)

- ~

ethers, C -C, ~ ~
Subet 11 ut oo Sing i Gestpit 255 aiddhet LA TS Bénchon 78
pr ef er &5l y peeinectteellyf aconptabl©ChrierC SudB, cBmpesitionsaré nsefubas ths exa@,pleChnZ leﬂay!lmatory

hal i des, 1ana%eglc§aﬁlwlc traéde%%ma.@qn&uf&mauﬁéa@r&rs AN bacér'assnunrrﬁér%gaal
sel ect ed from COOH a C - esters. _However i n the event 1_; al

R -R5, R-, apgare pseful g re tée afaémﬁya%giéqrascw) isease. 48 redpsss w‘ ip eé“‘ié‘aﬁ‘FPerFét
and (3) R, anetia, fUhdzitis er/drSran&ﬁllat&GEJém’ioff r Peiticelarly, s hednacdueichl Eontpositignddompaising &

ggl gg?_nes t thc%pgu%%atfl% c'stlg% %ﬁ& g?of atom gmg\d% é&rm@@% ?} al% or (EF flg ﬁ O-Jrl%i%sgrues
Cz- C, ~ 3l cahbicid ad(ireon aitof e@mr@mﬂ oféprrerl% (B)t ), @rr{Hﬁ), Y |l19 Pseaeemmleeﬁer

CZ-C z al kKyh§wumber a%;m arﬁiu\hrif ademt! B nddy bo¥ lueful G mgtgatﬁkﬁi%ﬁydrtﬁova.@l'apdlsease skin
substituted al keng Under, t hese conditions) R I's

S
pref er abl y "Bse " 'd"fF‘?‘BPn @Cgeffs °“E%1'P¥ff&§}1“lsﬁ‘s aYog wansplant gejestion. v | ha| i des,
C-C2 acyl I es Thkigenti@iutso Erbvidesmoed tnethsds oﬁsydtheﬁzrﬂglﬁdabpfeeiﬁsﬁnbﬂdlcymmuﬁﬁb-aﬁh

ester. - e r

Q- al kg oo B ERPLERElAE BRL oo RARANALA D ABERBY
al kenyl , C2 - Cz alkynyl, C-CZ acyl, C-Cz alcohol and CS—C 2 aryl.
Preferably, R~ and R9 are each separately sel ected fronlthe al kyl and

al kenyl residues. Most preferably, R2 and RO are cach nethyl residues,

al though one of R2 and RO may be nethyl -ind the other not nethyl in
preferred enbodi nents ofthe conpound of Forrmula (I1). -9 WO 00r 13253

PGT/ USO0I 1320Z R3, R, Rs, R, Rg, and R'-R 3 are each separately sel ected
ti om hydrogen, a halogen, C -C Z alkyl, C -C z substituted alkyls, C-C, ~
al kenyl) Cz-C, 2 substituted al kenyl, Cz-C,,_ alkynyl, and Cs-C, 2 aryl.
Preferably) R3) Re, Rs, R) Ra, and R'-R 3 are each hydrogen or a C -C6

al kyl, and nost preferably R3, K, Rs, R, Re, and R'-R' are each hydrogen.
Nevert hel ess) any one or several of R3, 5 Ra) Rs. R, R-) and R'-R,; may be
hydrogen. while the others may be not hydrogen, in preferred enbodi nents of
the conpound of Fornula (II) R6 is selected from hydrogen, a halogen

. 4 ~ O~ o Y 1



It also wll be appreci ated that the various R groups, nost particularly

R3, R, R5, R3, and R'-R 3, may be chosen such that stem are
formed. For 8)?%’3& both R 3 and R, ~ may be 20 et hyl ené’gr'fﬁ'!sg‘{?\sg% and may
“include a covalent C C |inkage between their respective term nal carbons,
generating an additional six-nmenbered ring in the conpound of Fornula (1|)
As a furt hepregiggnysitica dispaphilacompeund it yigld gegsuliast eastpewd Haye drro 9§ magg rings; and
appr Opr i at ﬁelah@aueakd SPBQIcRSmpddnd.t iR DIaS-ARSreRigH, MRS mmeselep@crntdmidldehé y R

R, rred c ou s
of the pr eg'gntf’ R?'ﬁ'\’/"@ﬁ‘? %l?fmﬁaf@éé'%{hﬁe s rth?:s z&"rgea)v '8wr5’tf °°m‘79§?‘§u(1? i ) ??P a"‘p
R~ R s R6 Ribivs(for the-use-of coYifatdibh ciRimstiR]fbrariefRlof RdrBpoihdsAYf thé;l_OnventiA@ 013Iu3‘8253
PGTI US09/ 1 D& R ifhiiifta thg, conpound of Formula (1 | A) may he
sel ect eg |§%@%‘ca a)l?o'vw ng ma{nnaer In the event that if any R3-R, R~, Rg,
R'-R' is not hydrogen, R _ or Raﬂ?ié)—eﬁ?é?;%@f-ﬁlﬁ-ﬂ—'ﬁom not CHI, or if it is

not true that R:@tainsprehﬁe_dcarhbamde& of the @dentidn aresluwhte@i.eme fFigramst IT‘He grgouup
consi st ng of

.a 5. hal ogen r box
acyl hal i dB&FYC Y“SE*“Q cgan P’Ffé's’"f% Jg’é",’““E‘E g @" '”V%"?P“ an ’°E‘%‘ %"6% °"‘°“ém des
(C, - C, ~) ( Cmakipgandfop pft ysine yhednveetoy, Tt Fighres ang mmﬁneed 1¢ tttmt Oe-syqpeEof @ m)/ere'prher s,

C -C ~,8l kﬁésgmbeg:andg,,a,m@qg,setni tuted al kyls, C-C/, alkenyls. C-C, ,
substituted al keréy Under these condit] ons%c?'ﬁ S preferabl y sel ect ed

from COCH, C, - 19" Lapishdla Tucue ppgantieic aetd and geghoiepeidlpethy! gser.@ Sfereqhgmical
resi dues, aiad of,‘acaﬂﬂmlc £t ards, skadud-typs viewsif cqpniacanmbhdg ofte meéntion.f r om COON and

the C -C~ ester l r

hydr ogen, R, anﬁlGR%g%{)r'Jels Jelé;%ﬁgs\(/rg%m%ﬁ%'sghktmflgb%ﬁ%sw%@ l%ﬂ'&mz’omds

sel ected flof)ﬂ??ﬁyﬂ'ﬁ‘@gen a halogen, C,-C,, carboxylic acids, C -C, 2 acyl

hal i degs C, -G, ZFmpyheﬁ@ﬁgeQuesapp,Gme; % ue&b.eirset.o.coh& Asmg:en&aw c@RAoRE of
(C-C2)(C-C,). tertiary rge C~-C, 2 al cohol (C.-C z) ethers,
7. ¢, al Kifiedivegsion sl o, Wy ﬁféepf%r*kw%e Sywseoﬁfﬁmée%p ic acgﬁn&/eeésmoac
subst i t ut eqy dé KaiMydis of ) Pedocdphie sd; Gmdrbtft@ﬁprodan tol the sPRRdsR bapb yocraeﬁpamcad from
C-C ~ car boxyl resi dues

o oo 2ouk BT e g Shemats Sypaie dPikipe [Sherte 3 o e s e A R i o
f r om hydr ogésantboihaidage rertaifi conihorndglokthe inv@tioC, | substituted al kyls) C--C, z

al kenyl CZ-C, Fﬁy?%tﬁltt.tyg?%ﬂ@! J‘ﬁ:ﬂé’rﬁe (Sg?eme 2%;2 “@lckm{lysly'nth&s o@acant%Gl’)élacnd gnd CZz
alcohol and - referab are éach separately

sel ect ed fFEJFﬁ“’H‘?@P%H“RSﬂf“‘:Sf‘WG"tQPR‘éhk}‘i”f“@’ﬁeﬂues Most preferably, RZ and RO
are each net hyl Frcesuehmﬂhe Aininfiged ghre@ figendionlR-m eIt Renermayas ldescii|dd livythe destdled he
ot her not th 20 ferred enbodi nents of the conpound of Fornul a
(I'TA). rg%ﬁrl%ﬁ??ﬂﬁemv%gg and R'-R 3 are each separately selected from
hydrogen a hal e demgsts CﬁM"lheﬂcléy*Peme((:Sd@"?3)sfe'b¢§t flevelpraeknpiridyapplicaop-of catalyst
al kenylas CyeCad dssbritel iih uﬁeedetﬂ‘ek%@%hptlog ofGhé pRdf&)ed YdmbodiReht G- fhre |inv@htidn; an
Preferably, and R'-R~, are each hydrogen or a C, 1C6

al kyl, and? Weﬁffﬁ%flef‘?ﬁﬁrﬁnﬁ&" 'Ra, Rs, R~, Re, and R'-R a are each
hydr ogen. Never Fi:Bdsmicts asyythaacheme &h@reaﬁl) fop the Bynthe A Soffike, coRppunRBf Fdnsyla dind

R'-R 3 may P@eﬁﬁ.ﬁ%&%ﬂndsml éﬁ& &%J&%E%n E?ﬁ‘mgﬁc BQ}S-A]%/ ‘I‘Fn@ﬂg&? rggn preferred

enbodi nents ofthe co und o IS selecte m hydr ogen,
a hal ogen, C, - CFE. a|dkmts thestrugture aswml%tm%w agg the fagus ofztrectupe eﬂﬂkwlaﬂoneznc 2

subst i t3et eduﬂiekmlehnoham ﬁzngdozwaivksydwhenach&hwua&onme ROertisn.S el ect ed from
hydr ogen, a hal

Ot e ab y TERAD dEPiiEgeg (aSvigg 7 e, RoGur R Palbn g ey SRR RoH B gon.

CH2, C, - C6 sadieydf Copor@d Isubstituted al kyl, CZ-C6 al kenyl, Cz-C6 substituted
al kenyl, G -C, z g, Q?'Hai,ms %&@Ln% r&r&eﬁ&m ex%ﬁﬁesb&rﬂ;lalbésnz%@ @&nﬂ'a’uﬂa § Gorl fk@ i ond

remai nder of the conmpound (11A) referab a C C doub

but nmay be 55'“‘1‘3"@%‘?"&’9‘!“@“‘15‘8%“‘155 ef‘dl-‘lh%"l"ﬁ?jlb@'°§'(‘iﬂdt“d‘6%* a het eroat oni ¢ singl e
bond. Preferably, Rois CH or CHZR wherein R is a C -C6 alkyl, or a
C, -C6 substituted al kyl. Mst preferably, R o is CHz. WO oon3ZS3
Pcrrtrsoonszoz It also will be appreciated that the various R groups. nost
particularly R3, R,) R5, R7) Re, and R'7R 3, nmay be chosen such that
cyclic systemare fornmed. For exanple, both Rj and R 1 nmay be ethyl ene
noi eti es and may include a covalent C C |linkage between their respective
term nal carbons, generating an additional six-nmenbered ring in the
conpound of Forrmula (I1A). As a further exanple, 5 bis-cyclic rings may be
formed by choosing appropriate chem cal species for the various R groups)
nost particularly R3, Ra, RS, R-) Ra, and R'-R z of Forrmula (I1/\).




Certain preferred conpounds of the present invention, including conpounds
herein deS| 8@ gs TTL1, TTL2, TTL3, and TTL4 have the chy @ sppructure
described in ormJIa(IIB) Ry R~ ~ 4~ 5R11 RSto (11B) ihe groups of the
compound of Formula (11B) may be selected in the follow ng manner: R-is

selected fromt roup consi st ng of h dro . en, C-CZ
car boxylic aci cfgg ‘%,dgﬁ,gi %{Wlpri " a'i°Pr855§w'v crdfa?‘eé(?@ ‘Zé’§|“1:lhg§?h°(§? affinisy
esters, C, htdlipg setisndary am des, (C, - OZ)(C C 2) tertiary amdes, C-C 2
al cohol's) (G, - G {CuenCi e Bltred GepGaefradl

al kyls, C2-C, 2 al enyep ) &t r])z subst 't ut ed eg%((hlﬁples o g}meré %@BI Mi'&lggtgﬁ g
Under thes@O'bR?H'éﬂ'tl ons, R~ is preferably selected from COON, C -C 2

car boxyij i l C aci o§G. ﬁ dpicts accysh.piaal ¢hdﬁﬁa| SynthaisZ o 63Haim! ESHPIURSS  of oM 1fventfon?

esters, ,§(g0 %}?g ectg,pfromCOO—landtheC C6 esters. 20
RZ and R9 PRl iR Al é'? eEY8d" fr om hydrogen, a hal ogen, C,-C~x
al kyl, C,-C, ~ sRiBsts depicech chehighlsyntlB2is ©f @ pedfdced \IC; lalgld Gompanb Sf itk unvedtion,

al kenyl qdcnt,fg,gqutLgy,nygu,eg Gz aeyl) C-C z alcohol) and Cs-C, 2 aryl.
Pr ef erably, R2 RY are each separately selected fromthe al kyl and

al kenyl resi due“'sIG WP""&F"@F@P%BT S)‘e"‘ﬁ?' syiesiRef the @magid ohEYmylk M-esi dues)

al t hougth one ofF1B8-17afgiciz mmabaafnmstyyd]esasnd cEml edniRGnda @F theBhvation) 4hd the
preferred enbaodi f v 2 -
R8, and R'F s'éa 5;‘29&? (}tgetespg?"? Uﬁ?/ sel gu"&e:d b {%yjcriﬁbgendsrﬁ%hmf aéf"e‘?hs
d-c z al ksklplcte@mtmsf’gswbsti tuted alkyls) CG-C i alkenyl, G-Ci substl tuted

al IéenRyI N gZ C Zral i@/d‘éyll:m a&ﬂﬂn@oﬁwezsyﬁtﬁéélsofﬁra%ﬁﬁagl y) 53 tRil RREO 57R12RS?_\)2
an are en or a an nps ~

.RL 13 -12 V\deigotbfgé' 6ﬁ°t35‘t56f éf%‘ft)’?“’tfraé%é?‘b(m pmegicacids R R, Rx, and
R-R as e each Figdzogeints tH!:Ieemsmtheﬂ:msysnmy-) aamlmiwactdeofércaﬂxplot R~) R4, R,,

R-, R8. and R g

in preferred en@G di lcg%w@gﬁfg g%cm%gﬁ Sslgfrﬁ%)f?s?n{?l am?gﬂng Of%ulﬁ%(ﬂg ect ed
from hydr odesribed in ﬁéﬁnﬁﬁ‘éd -6 cTh@cmse'é% tey'td“w@ 2 pereanizgt yields @8 eagh l{ep JvereCes. C, |
al kenyl , 5ffiswés, @) 6 Ubgdv PTEAECCPBbKﬁannzenQI’Bd%Q# HCo@s albky D yduiv B, adudd ’REL Mo R~

i | ected f Y  ef | ~

C- ot ol kg kS gﬁdfééf@r R 5B st BB el 1 @
hydr ogéf, a8 tweﬂ°©,g@n 55%HE) 1. CequcNadd. KMPA, &°CCH; $uibsiviNMaMECl, 20°Ky3h, 95 (d015.0

al kenyl, CunQGLt I'Jlthut')QQO okeny n‘)m %H‘;lczexceﬁj C’th l 30°@-n1q1 @?%Qe?ll@'ﬁ&fi THi'r he

bond | i nki n he remai nder o &n?g g 2
pref er abl y?2 C‘%"d’o?ﬂff’ éﬂﬂcfrﬁﬂ““’lﬁuf‘“ﬁ‘ﬁgﬁ @anzs é %l%éﬁ Eg) Etﬁ‘dlﬁbfh?f alyg @'ﬁpér ingl e
bond, or awb@ttgm&t.&mewpvsmgtoe] bsnth mirosd.eh )ibh)équlRBDz-EﬁO Gehzey THEHA R30°C,

V\,herel n R r Jtute f or abl Y,
R0 s o s e g Sy Sheoudiod prsrfhaibiad o im RSB
parti c@par Be-miriR3°CRMY; B, 1. IRquiv REr-Gald ORL.-1R, equiv weryditize0. d:hQJS\eEMéth@iﬁhaZ?

cyclic Sysb(ﬂrﬁsadf@rc&gfd’fﬁ&ills':@f/oﬁx&mbﬁd 1ppth R* and R 2 may be ethylene
noi eties and nma oval -C i nka_clle bet ween_ their respective

ude
terninal car bonéG a%de@tfﬁéP’ag?%DdﬁP’%fﬂWtPP GhQRTER demimghet wappind 1 and He,
conmpound okhdwirigitkilyaeléctddBydrogka atmb fr dkeof cxigirpl e) bi s-cyclic rings nmay be

or by, Choos o8 PRSI 3l WIS MR e RO G BT QB 4P
Def i ni B30on&xapleas Theweeentarcepditions. ed pessertsee: Yaldkyﬂeaémrm)@lm}%r(a)ﬂ:hefﬂll‘br
branched, ero@tsee.t..mm‘r\omsrbpnzoow 8, €895, @5 14RRY lamdmmtm@q@,dl 1 equiv

unsubstltuted hy referre nd with nmeth th

e el o 1 O3 P P o eht b hishih P et e 20
saturated hyWComahbﬁwsm)C4e@ﬁvNmmﬂrEanﬂsz}3mnM1pﬂ@ah@Nb@snssubﬁtﬁrutﬂn
sat ur at ed hNQ- r rred,
wth perl o AAEAAE BT RaFHRSMAk RN ERRESIRT, Y SinblaPd PLARFE
perchloro-tert- butyI belng 25 the nost preferred. The term "substituted

al kyl "' nmeans any unbranched or branched, substituted saturated

hydr ocarbon, with unbranched C, -Cb al kyl secondary am nes, substituted

Cl- C6 secondary al kyl am nes, and unbr ari¥hed C, - Cs al kyl tertiary am nes
being wwthin the definition of "substituted alkyl,"” but not preferred. The
term"substituted al kyl" means any unbranched or branched, substituted
saturated hydrocarbon. Cyclic conpounds, both cyclic hydrocarbons and
cyclic compounds having 30 heteroatons, are within the neaning of "al kyl."
As used herein, the term"substituted" means any substitution of a hydrogen
atomwith a functional group. As used herein, the term"functional group'
has its common definition, and refers to chem cal noieties preferably
selected fromthe group consisting of a halogen atom C, -C o al kyl,
substituted C, -13



" WD 00l 73253 PGT/ US00/ 13202 Czo al kyl , perhal ogenated al kyl, cyl oal kyl .
substituted kyl, aryl, substituted aryl, benzyl, rtlﬁtfl?d'o&i’s&b‘zl

substi t ut ed“@lop)é’;r}'eﬂaryl, cyano, and nitro. Functional groups nay al so be

" selected fromthe group consisting of -SRs, -ORo, -NR'iR'?, -N+R'i R'zR",,

R e S R R i T e e s e o,

-PO( A ~) z. DMIRIGESNR=2R%; . Substituents of these functional groups R-,,

R'z, R'3) Ro and RS are prsttﬁre@btaengeﬁfafs@r@@rcﬁt@moaﬁteﬁtct ed fromthe group
consi sting of a hydrogen a uted C -Czo al kyl,

cyl oal kyl, subsErfain @mPeypds fHlcgpentionhaye thesﬁhfrs'ﬁ' SiEpcwes shown in FarapplaiD).
heteroaryl substituted heteroaryl and majggonstitute parts of an aliphatic
or aromatic heterocycle. R~ are pref ekably sel ected fromthe group

consi sting of a hydrogen atom C--Gzo al kyl, 1QR8ubstituted C, -Cza al kyl,
per hal ogenat ed al kyl, cyl oal kyl, ] ,y Ikyl, aryl, substitut ed

aryl, benzyl, heteroaryl, sut;§1t|tut ar \ff-"and cyano. As used her ei n,
the terns "hal ogen'' and "hal ogeq S \ tig,fny one of the
radi o-stabl e atons of colum 17 ¢ } ‘]‘abl e of the El enents,

preferably fluorine, chlorine) b ) fodine, with fluorine and
chlorine being particularly pR&fersed 15 As BED herein, the term "al kenyl"
means any unbranched or branchedg, subRtlc#ut ed or unsubstrtut ed, unsaturated
hydr ocarsbon, with C -C6 unbranched, non Ihsaturated and di - unsaturated)
unsubsti tuted hydrocarbons being preferrgg, and nono-unsaturated,

di - hal ogen substituted hydrocarbons being nost preferred. The term
"substituted al kenyl™ means any unbranched or branched, substituted

unsat ur at ed hydiToe &rgops ofsbdoempountd @f Foymuh (Bhewaobe seloeted inuinchliorviad mgmenips,
with 20 ungﬁetstmt (iR, R HE Y v SREURA Yol mﬁkesuh@tlt A @by G (SR g i

secondary am nés) _and unbr anched tertl ary am’ne
bei ng V\}iot hinqt ‘t:He Roj éstselspted Bom Hie srogarss‘tsmlrt&@dwepwr a ha"’FFﬂe GGG §Lrb°§fq°t‘3ﬁ'f’ed
al kenyl ' ' negs cany, W&&rirMnehed, @rp lars;ane:eble@hs QHTSt ietert 6¢1-Gnsa§cUrlfdafyedmrdes,

hydr ocar bo C ound t ons -
cyclic corrggu%\/)g&‘h(gr) %mﬁe?er%%satdné acr"g’ % (€h8%(‘§y Z)rr'%lbn 'ng’ dt éllsk
25 As used shistimted  alkise Cté?nmlk@tb’le,oﬁnﬂ& swrbstiuted aglkenyin band nesHed aptls. br‘-hldeh@die
saturat ed QondHnatR|liefrerekabll CRRRH froMiddbif.c 5, ddﬂ@fﬁ@ﬁé?&dc,-ééfaw aliReL, c,-Ciy

unsubstj tuted alcohols bei n ferred i sobutyl,
and t er - Uity Iresidiesot i C e eﬁ‘g' ’r?‘B‘E'P "‘ﬁf‘é’f“é‘?'?abé‘/dse‘e?&ﬁgfﬁ‘ﬁ“ {:‘Hé §ﬁ‘§@? ¥t’9‘t Byrs:
sat ur at ed al coh@osevet-in @ enanntat (@)nadl RE-R:;SBH RE,I R 1R g dreshadrogen] @URAIRE,Gd RS aar e

preferred. cfm‘l ,Qgt%{gnd ‘P(‘:;)Qﬁ rﬁ? sz,£QJ slégzgtgd %tl Irstswca%ﬁdnk){ydr@épr? %hlgloﬁen, %.-@,2

substitute use ereln
enconpassesca{bﬁ’@"'ﬁ epifs OrSutrsyli halidea iy Royt resusseafar giters. Garf 5’°§‘H‘B'§V i2mifedd
het er oar yl "cpoi,%0,-¢ gf eruatyomﬁaaarrapcr; ahhysddtgqer-bg)rc ra.;)gsshersp.rsteéreﬁﬁbtnythhawmg

frve or srx at S the e _Lerms nd
"subst i tut edheh%{;r%r”oag‘rq];rb ¢’é er tmfto %‘fo B °"dr50c 'E)E)‘ﬁm Wtﬁyaslkﬁ"?ﬁlsmf ERCat
| east one hetier Yadwomhesd omdienanPl & prdxy‘denelecMIffom Ci-Gnt carbct)qybgemdsaceﬁn aed in
the ring allﬁﬂ&svﬁ Id}'; %Ir’ss‘natﬁ&tang'l?c%%ﬁtbr@rhn@ts%t rr aCJ@; skegeneral |y, and
subst ituted aryl et eroar " V\(B '/y PGT/ US00/ 1320z
"substituted hdeergdisytre eﬁ‘iﬁrsépaﬁﬁ?‘t' iSelggted: from hryé‘Pé"r“ Pd‘aﬁ’ﬂﬂhﬁﬂc&’ Aldd Co€ar bon
ri ngs, pr efsrabsﬁbxlté,d dtlewst Kl‘gcleamn)(l),rczsﬂ:@( st&%mmtsd alRéigH, rmstc.pilla:,fr@r &y, d&eglyicpg,;Si X
gg?fsﬁ%m“ 5y ndlaie aryl ]E)refh ra?l{l,t 3 a.nd uzﬁes éa'f;h éi'a})aeracielhp ect)cd %rpl(é tt%daql%)éllgrg %?keg}r']d
al koxy, azi !deducathvet Prefmbllarﬁz raod By ena|sach rhate easidpasydithoughdne oliRsandt Retreay be
het er oar yl , methyi aﬁ{istﬁéjotﬁe‘? Qétrnﬁ{hei M preRRESdntdofiRlehtY ofthd BhBdunk OF ERRNR)C
hydr ocarbon ri'ngs in which | east one heteroatom for exanpl e) oxygen,
sul fur, or nitrogen atom |s inthe ring along with at | east one carbon
atom The terms ' “ether" and "al koxy" refer to any unbranched, or branched,
substituted or unsubstituted, saturated or unsaturated ether, with C -C-
unbranched, saturated, unsubstituted eth&s being preferred, wth dinethyl,
di ethyl, methyl-isobutyl, and nethyl-tort-butyl ethers being nost 10
preferred. The terns "ether"” and "al koxy," nobst generally) and
"cycl oal kox~~ ~ and cyclic ether'' nore particularly, refer to any
non-aromati ¢ hydrocarbon ring) preferably havine five to twelve atons
conprising the ring. The term"ester'' refer to any unbranched, or
branched, substituted or unsubstituted, saturated or unsaturated ester,
with C -C6 unbranched, saturated, unsubst~tuted esters being preferred,
vvith 15 nmethyl ester, and isobutyl ester being nost preferred. The term
pro drug ester " especr al Iy when referrrng to a pro- drug ester of the
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The ternms "purified," "substantially purified,” and "isol ated" as used
herein refe e corrpound of the invention being fre v

di ssim |l ar @&?go%%ds wi th which the conpound of the 10 Fprf\?fensfta‘lslgﬁ({zl S
normal |y associated in its natural state) so that the corrpound of the

i nvention conpr S as =0 1

pref erabl y a{rp lé’agt RSd%/b'g‘I’ i} I&i B af%eécﬁwségaégte%t}eq?ﬁzfﬁSWf"ZhYS%’g @ihgo%gﬁ" Lt e.
| n one pr eleyly @cC,emibahtedeaikyls, ChEs @lkben, s-Gishistituted atkamyl,darfhoalkaylofndtGyeC,,

i nvention 9r9 Hc?el‘a!ﬂgnﬁt lheﬁsJ[Rgiu/oaQtE lin-ﬁf rgpeséach hydré‘ﬁh g)hta’COé zﬁk)g' 268 Most

sarrpl e. The’te ncer,

"t unor - gr omeferabiyisie M& Rﬂmﬁ'ér]i‘l'n%dﬁ'ﬂ?i*ﬁ"ld')?rﬂ%“1§e‘(eé‘F‘ﬁ’i’95 conpesLtideverabefcRst he
ternms "k nhRrpig; RQ Rs adnd R, LR Uiy 1vg 'hydrhm:ﬁ NwiRthd ¥hé&rg nlal) @e ther” KBIrog&if i préfaeked
and/or the term™ frg nean F | presence of the subject compound is
correl at ed°W°ﬁdﬁneﬁF %lgc{mpow % %rv"?nur?(ts of the rate of growth of the tunor or
cancerous mess. Rdbseteciod &braihpdibaen, athalogane® i dlanitG canwbstinited atkatat ¢--Guuatisnyly

"tunor - gropt b isifiiel lafRehyl, and @htp'ﬂk&ﬂg Preﬁ&gly, ﬁegugbé?& fron ﬁ;d?dfger{ Q hdlogen,
correl ati on” between t he resence of "t he subjé npound a eas%

tenporary EeSsyiy! 0W°R51P'°Ecelﬁ?bi’ g Blt-frs ‘B‘r’lZ‘Dd 'QPS(SWGWKB'W ‘fﬁﬁemﬁ%ﬂcer ous mass. The
t_er s .m.nt| - cannens selecamtfnomt hymge;n a halogHXD CHY raRCs atkiph, |mm bmismn@d alk)l C2-c6
i nhibiti nglpgr%a/ ﬁlscﬁtSUbs Mfﬁ a&en eé{)ClI; chl{ol ta(l)]d t IrglUI yond rfmfu

pref erred dn,  a eriveen the Rioofp resence
of the subjreemndermfrﬁewdwmdjofaﬁormtée@k) 'Stme’er@lém6rfa¢ky'bheedwcbwwv|bhaF sipgls s of

the tunor. bJA?neaSe.ﬁsfﬁ{g@mﬁceBer hete%am{vleaﬂﬁh Wférm RYBA CONGTH, R SwileRiAitiifral s,
speci fi caI I umans. 25 The term "skin

|1y i.n
redness” I ‘ﬁ@ %RFhC?%'gﬂ'eLgeéi l‘ézg\i f‘?ifff"ab'e: Rerf? SHf c skin redness having a
neur ogani c ori OgRn,and Rus i ¢ eephrataiyt h)ectbdjtfromdtydiogm tacichldgyn, GH.s CrBanlkylgCi-0s EP
7744250, WAL R &5 ST Q0N | eRiPer.al ?xﬁastm( d %Fké‘x{y?r@,ecshﬁ&%ln ahd .5 BN WRHPL Y-

The term vira a?ec |on neans an ?ec t1on a viral orlgln |nc{ud| ng
r hi novi rus hyemngrrdecf&aawvlycr%wmﬁmcdé%vlﬂﬁeﬁWéwd ref ers to human
i munodef i ci encyt ab WilBbd dphrddiatedtirant vaHlow IR ga@gah&vpdnhmarmapmtlml K, Ry, and

hepatitis B, and hepatitis C.viru erm “car seas "
TePar s to Ry R ehasit g nd! SRS ien, 3% el PO Ry BB IR FAL i ng
but not20l i rihylek hoetee aglosdyi m@udﬂeacptal@aﬂCulwe@gedaawdwatd)eld;esn‘ecmettqnomal carbons,

I‘ eper f usi O% |1emt Hé’ ¥ ad@ilagna‘l/QR 'n‘QH§er&ﬂ@tW1n Hﬁrc'mm)’%rﬁ-hf ﬁdn(]@lh”(@)t Ol(sya ﬁMWPE%plet Ies.
"Car di ovascu di sease” refers to such diseases in aninmals, specifically

in manmal sPisgyeicfret may ke formeday Spogsine papaRfiate chergjcal SBRS €5 615 s Pt BOBRSns 7O
As used hemﬁkﬂmn&MﬂhﬂermaRsH}Rbemﬂ&rRhﬁfBﬁﬁmhaDthe vari ous di seases rel ated
to el evated insyl n , cl Type
1 Di abetes) tyge'jtaﬂ1 B f\ébeqséom,pmgﬁ%j °€‘é“§?§eh"§ ?’27% ?" ggvgcg%rfgé?r'?l&g% Shévﬂ’c “L@!"ﬂga but
not |i Mt edlfb Stein-Levent hal Syndrone or Polycystic CNary Syndr one
(PCOS). 5 As used herein, the term’ trans@gﬂn rejection” refers to the
conditions, and related synptons kno | ograft rejection, xenograft
rejection, and autograft resection preferred enbodi nents ofthe

i nvention, refers to human-human a S iRgn. As used herein, the
ternms "nodul ator™ or "nodul atg pn” X acity of a conpound or
course of treatnent to alter t }d on of a nodul at ed
conpound, especially TNF-a or 10 15i dual . Most preferably,
"nmodul ator” or "nodul ation" refg Yy of a conpound or course
of treatnment to reduce the prd&Sen
As used herein, the terns TTLI, 3, TTL4 and TTLS refer to the
specific chemcal entities |dent|f|ed i J3annng other figures, Figure 17.
Al'l other chem cal, nedical, phannacol ogigal, or otherw se technical terns
used herein are to 15 be understood as they mould be understood by persons
of ordinary skill in the art. Interleukin-1 (IL-1 ) Interleukin-1 (IL-1)
is a regulatory factor which participates in a wi de range of mamali an

i mmune and i nflammatory mechani snms aci d ot her defensive nmechani sm
especial |y mechanisms in the human body. '%ee, e.g., Dinarello, D A . FASEB
J.. 2, 108 (1988). IL-1, first discovered as produced by 20 activated

macr ophages, is secreted by various cells, for exanple, fibroblasts)
keratinocytes, 'f cells, B cells, and astrocytes of the brain, and has been
reported to have various functions including: stinulating the proliferation
of CD4+T eel |Is, see Mzel, S.B., Imune!. Rev., 63, 51 ( 1982);
stinmulating the cellkilling effect of thymc T~ cells through its binding
toa Tcell receptor, TCR, see McConkey, D. J., et al., J. Biol. Chem,

26S, 3009( 1990); inducing the production of various materials
part|C|pat|ng |n the 25 |nflannatory nechanlsns for exanpl e) PGEZ,

o 1 A N o o ~ - p— e o ~ 1 * ~ N




WO 001 73253 PCTI US00/ 13202 The occurrence of septicenia arthritis.
|nflannat|QQ§ /%%g related conditions in ani mal nodel s ﬁW ﬁ,reased by
“inhibiting of I'nding to its receptors by enpl oyi ng natura y occurring
IL-1 receptor inhibitors (IL-1 Ra), see Dinarello. C. A and Thonpson) R
C., Immunol. Today, |2) 404 (1991 ), and certain nethods for inhibiting the
activity of IL-1 by enploying particular anti bodi es have 5 been proposed,
see G ovine, D. THe.R- Soupal’()dlh%rii;)om@. of\ﬁbnnullmmm&bv bel@@ayd inltie, fol]o&n(g MmH9&) In I n
(r:TSZIeO(r)rfB. \l,\k.‘hgﬁ“%%{s‘%a‘ 1ffané 3-BO g,el{)?é- s(i)sﬁ%//o{eﬁysdé cl;né rgrafzf,ln%en%i Eetgvl ,rgllsrh téH; or if
suppr csscditlis-not Emhqs%ongcbhﬂﬂ pddieis Odig R iy selected-figmghe Sreup@or!%%lemfdwdmsqa\ea
Suzuki , s H. palodehll codH, tp@ TR Boxylic daids| c%&%(acgﬁ%me)s ch.e asgnsfsa@&es eQuad &steN

treat abI e according to e invention % g tion induced
by the conmpolindgcosfary h'a‘ desn (ferft P9 r‘Fa“ﬁ-‘démBﬁsf a8 aifdh%t(c e 987
limted tocCi-be atkysea@se;, caunditfrédoalisyld) €5-€i.alideds rd, irdsubstiinalr alkeagls.oSingerfthesé or - a

<TNF a) Hungp, t.I#AFR. is YRt erdbly) & ctecwremt t:g@m' B,-&2 %éboxgﬁc aﬁﬂ@@ &@Lcyl ﬁade@ ¢, -&ohr,

J. "Human r 0Si’s roduct
char acteri 2 Te@ﬁms agd Cgfp ES“’Ghéfﬁ*\ 'i'%%?’@@@‘y 529%53 f@S‘SQPOFSE)‘IS‘ﬁ"%It%PS‘ETF he

nol ec li g@r cl oni pGghddvert |ﬂQt ATRFRCRINA, RACR | 018 nfidr&ah, 'RG aftf Rﬁtal?@eabIUH&HyITmE RhQE us
wer e ac
Puran_ nec 0 PeCHAEE B S uap b s P Y abeiuh SR e R R

| ynphot OXI T)-CraMdag] esalugs) 84C 1, 34réts, Cf- L sSEQPdary\amiges, & i- G\A)(,CIineasyary Apided, C-Ciy
Ladner, aﬁohol IY@ écj&,aén)cétlgﬁ' ﬂgc,é a]ngeCaC@,Uthbglmgé ks, Q,N'% Qﬁcn;\umnCT fror

Necr05|s Fact TNF-a I's a trineric -

pol ypept i dé“WP‘ﬁ‘F g}keﬁvbdﬁewewoﬂ‘hwa&asgg’sfembmfeéec'ﬁ%ﬁw GeCragarpepviic %ﬂmlsycx-
expresged &3, adyl &bl ,-trzacys r&.ﬂt&&n@cpcpw&rnaﬁdnomaeremm Q. {Tp estef - KDa

iﬁg\l/'lmm tasl 'Sl' A(C:::Eea ﬁg se(?ecged rgrom%agrogen lcrﬁen 8 Igél 8 2 su%Ttl(Eut da X’%’Fg%’b%i‘ f?] cn né)ére
i mpl i cat i ofs-Cafsubishied absnldfl §puﬂz@di<ynﬁecle@vedy{)|§h‘§mtalcgholtdnélcaﬁewr\llcPe;ﬁqmbbfac hes

targeting ig} %WQF&E&dsgﬁH@ﬁselcam(gm ﬂl@ca'imﬁlﬁ afk@tﬁvi FSiads. (mgﬁpé}erablysR}%@RQal ly
produced by various cel for ex , activated macroqp; ages and

fi br obl ast &% °FF«!F’“&“‘Ha’§S“B’é%r?"?%‘§‘bP'P°e%f Y"oa"idr*&d?:”é( heLmethy) apy Ht?t‘lﬂ??h notgagthy} gn

Di nar el200, pkfefred erEHbSEBnd otthe?qomb&&d(ofl?orﬁBBIHA)kl Il the fibrosarcoma L929
cells, see Espe SS thod 9
stimulate the pr‘?j:&l"f &t a? aﬁp%{N% e f)al%h thpg}r@élg%L-ie%% it l??gm%?rba%%‘oéeln ?6&

Sci ence, 23tkyl. G486 ( sugtpted alkyls, ﬁdﬁ@eﬂ“‘temé %zr%dﬂ’é%ti“é?ﬁ’ Wlaﬁwna¥ adCdoni e

atci dI botE h a8, mf&mh hﬁn,nnplngeﬂmdll ggknfdraeazﬁtngarxgehamoc @§alkﬁ§ﬁadts%sttysf
et al., Eur o rodu no
o St hoR Rt oot R B, MR el <2 80 °1
(1988) )25 TMHe-RBs, RaRsabsioR bBema| tedydopar teide the omanstmaalbpatoehy@ongGn pmfemed:t |y
or indirect] ¥ogihhts &EHaQHﬁpc@hcﬁ&%ﬁﬁua‘?ﬂﬁ? as inf ectl ous d| seases carrl ed by

trypanosoma strains of the genus Plasnodi umt' see
| munol . Today, Reis SeZ‘EF“*(’If'QB'E?nge&Lﬁ'Bf%ﬁéCdP%‘Zé'agle%\z %E’rﬁ“‘%ﬁ’s‘*”@’%?e@rv alkgnyby s

er yt hemat oy<,{ stbdtijutcdrtkeayl} 4t iCh-Cs, all@&ja Prefidrsbly, W, is selefi&@ 28 Hydrdgdl) a HafHgdn) ;

Acquired | cie D t et al., Am J.
Dis. Chil dw?ﬂé‘ﬁe%&ep %@% it “Q{T%é L ank mgd "’i”f"’abgy ﬁ“k‘“““"‘ VO 00l 73253
PCf | US(9113202 R, is eelectdd. fronrmdrogem wogq:mrcﬂmmce aliy, Qi seqsg@g;l -alkah @Ce

certain tygﬁénﬁfc{ &S&ti‘t&é&salkeéﬁecﬁél ka\Mth anE csit 12 al%’t ?Ké B&R nRinEH)] &Plhe
Thercrpv, Oxf ord 1.Jdni versih NF-"a | nf | ammat on~ Response

89) T
| nf ection dffEpiRdesthe °P'F1P9§'f“§/°f Fﬁﬂﬂﬂae(“é) b‘a“é“cf%‘[é?éy ‘b@ C’d1°6tﬂh\é°r‘l‘f'cb§? ‘“@f\b&r‘i‘gﬁeg S‘Pﬁ‘at
trigger theond)a€tH shglbbdaeroph eemrmgonneaﬁgm s, Préfeiabl@, R, CTHE oSO REWDerein R’ is
coIIectlver r f r.red f 1' hc evolution of this
response |s égegw ma(fQ%%@uhﬁ(JaP& ?%@%& Eéﬁ?latlon or enhanci ng
vascul ar perneability and actlvatlon of t he vascul ar endot hel i um which
allows white blood cells to efficiently circulate and mgrate to the
darmaged site, thereby increasing their chances to bind to and destroy any
antigens. The vascul ar endotheliumis thblught to then be activated or
inflamed. Generally) 10 inflammation is a wel conmed i nmune response to a
variety of unexpected stimuli, and as such it exhibits rapid onset and
short duration (acute inflammtion). Its persistent or uncontrolled
activity (chronic inflanmation) has, however, detrinmental effects to the
body and results in the pathogenesis of several inmune di seases, such as:
septic shock) rheumatoid arthritis, inflammtory bowel diseases and
congestive heart failure. See "Tunor Necrosis Factors. The nol ecul es and
their emerging role in |l ~ medicine" B. Beutler, Ed., Raven Press, N.Y.
1992 pages 1 590 The unfoldlng of an effectlve |nnune response typlcally

S " - T .



WO 001 73253 PGI/ US00/ 13202 to ensure the increased producti on of white

bl ood cel | e synthesis of appropriate hornones a hase
pr ot ei ns. m&gdﬁgl on) they act on the hypothal anmus andri'le.rl; uce ogver whi ch
hel ps to inhibit the growth of pathogens and enhances the overall i mmune

reaction. TNF-a and the Pat ene i s of rious Di sea es an ditions S
As with any ot Hbﬁs"c‘w'é’ﬁl“‘?f’éec' phal he yarious %{tﬁé?"p%BWﬁlpé't"é'l' yblg’ng‘hggl 1]£‘n8}d
conpl et el ymdﬁ&t majCbd cheseh gudhitiet lhpdit syskat 4re formégh| la'meanmne btts Rprand Reit mgynbeand
regul at | Ml fendTHoRAl A8 thal GeRBSHER AT ClG beatveeﬁ%tt,ﬁt{g&%tteéﬁtxxan L&at, 1o
i nvadi ng m roorgani sms W t hout conprom sin

process. BeePeEing ahé‘tﬂ'tmﬂ r“wentbﬁteﬂ ahgrﬁt"l‘ecﬁ‘i'“i"‘l“ﬂlltpff%'ét“ﬁ)é"@hé\slﬂdﬁf})‘ef watnpls,
fight agaignstycharhgmagbei foiReE bi Qﬁtﬁ)snﬁ@ﬁlpp'ﬁ‘dpﬁé‘tblehdnmallﬁdea& 13y thie G@sduk ROgréups,

appropriate inmun oduction leads to 10
chronic m'i"?sél”ﬁ%%"ﬁﬁﬁﬁ ﬁé{?‘gﬁt&‘?ﬁ "%ftlf‘)%‘t{%(l?\' the body and plays a maj or
role in the patCeogensfimsd gﬁmp&e'\dep&me pregadsestionsiorieding eoimpeindahegeis davigeatddz e d
bel ow. Bac’gﬂfl' LS ePLd, GndSPAGHave HY cﬁeﬂtam&mt&mml.t vorftﬁwn@)ps fol | owi ng
infection by certain grarmegatlve bacteria, such as E. coli. Enterobacler
aerogenes and Neissericr nrenirrgitidls. These bacteria bear on their cell
wal | s certain |ipopol ysacchari des (endot oyggns t hat stinul ate macrophages
to 15 overproduce ILrl and TNF-a, whigh i cause t he septic shock. The
synptons of this condition, which g i nclude a drop in blood
pressure, fever, diarrhea and V\ndes \ Iott| ng. In the United
St at es al one, th| s conditiongaf fli cts al 0 persons per year and
causes nore than 70,000 deat hs. fonotreatl ng this disease
Art hR ptis. This is the nost

is an estimated $ 5-10 billion.
about 20 1% of the Western

common human aut oi nmune di sease
dls.blllﬁyz which in its severe form

popul ation and is a maj or soufiée g
| eads to death. See Szekanecz, ZRj KoBh.L A E., Kunkel, S. L., Strieter, R

M " Cytokines in rheumatoid arthritis. Igol?entl al targets for

phar macol ogi cal applications”. i nical(Bharnocol. |998, 12, 377-390.
Canmussi, G ; Lupin, E. "The future role of anti-tunor necrosi s factor
products in the treatnment of rheunmatoid arthritis”. Drugs 1998, 55, 613-620
Thi s condi Theolrgiogpscéfaheedmpounded Hoymijln (11E) mraxtbie selecigddingbd follpwing f@nner: Ry is
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pr oduct 13accm Ile sat Q?thql ﬁ]ﬁéog %ﬁ" lz q'jé_ftg'tsltt 'Iyy h act,ct]Fcam; 9 (i‘Fﬁ H“Idbae

.

control |l ed el t @33/ cent
di enopﬁpl ecmpowyi mgfcapbwhrsﬁeel to eataaqdy@timo"se%t ofi famgr)powod xPreferpgd e@mpleeof A

Ling. T.; Iﬁhﬁ@ﬂ@ﬁt@hlysaccdﬁtable\ salt ARl all@QY MR SAIE (Qhiuk GrpR@bslint), Wk AlkAinklRue )

Enant i osel ect v al I enyl borati on Met hodol o Chem 1998, 63,
6770 6775, mesh, S, SR S e )G O0 1Oy e S el S o8 P
pal | adi um pimzaitzillyz ectegahtes torgapt | aincsf fdrhexahBle lecvb@lkyllpmme.veﬂlqhﬂglakmeone

16 as its d

W el andM o os e i, B ABEIMAAL o S S Ao hITE, VLA P Sfflhas
condensation of nethyl vinyl ketone (19) with 2-nethyl 1, 3- cyclohexane
dione (18) (Figure 2). 5 In one aspect of the invention, it is recognized
that the functionalities and relative stereochem stry of the AB ring system
of acanthoic acid (1) are akin to those ®n the structure of podocapric acid
(20). See "The total synthesis of natural products.” ApSinon, Ed.; John
Wley & Sons, Inc., 1973, Volune 8, pages 1-243. Anpng the several
synthetic strategies toward 20, highlights of the ones may be are rel evant
to our proposed synthesis of 1 are shown in Figure S. According to the 10

i nvention, these approaches allowed the prediction of the stereochem cal
outcone of the synthesis of The conpounds of Formulae (1), (l1l1) and the
contrary stereochem cal of the conmpounds of Fornulae (I1B), and the
conpounds of Fornmulae (11B) that are designated TTL1, TTL2, TTL3) and TTL4
herein Cbnplete S~ nthe ~es of the Cbnaounds of Fornulae (|7 (II) and (11B)
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WO 00A3253 PCTNSO0/ 13102 stereochenistry. Transformation of 44 to the

Wei nreb am de. '{/{Jg | oned by reduction with DI BALH genera&,g,g de 45,

whi ch upon 6 reaction gave rise to olefin 46. Fluoride- |n uced
desilylation of 46, followed by a two steps oxidation of the resulting

al cohol to the carboxyli¢c acid produced acanthoic acid (1 and be used
to produceéf f*ﬁé“"&‘&ﬂ?ﬂb‘li‘%;%{% bastc amipepn fhepzeferied exanple Oawa"mcrlﬁyfa' aaswta*ﬂbf%mfﬁ at e
subst i t ut i20i a@ditidnselts aprdrmaditichiBSacceprble iinvpparit andrgiceipids, dort i@y hvdigaiis of
conpounds of. For.nul.a L A)) t . JFer )
(11A) and T 5"‘°Sph° g‘“‘%z"ﬁg "éh @%r“’?ﬁ%‘étﬂ ’§°’8P%ﬁ?‘g%‘éac Ei g°r’1m"ﬁ’§° E‘Jhl'g

and sel ectsueiniflagine mekic. mprtasica sitico pas¢odiie | ycosinips methepcafopic, mesolugnentfomic or

di enophj | g5 mﬁemsmonﬁchﬁmﬁeb@mwghﬁmmmeﬁl e%mg&ummpmecb?esaﬁ ifveht!BH | ifelddk | ) or

t he sel ectlve synthesis of c ounds of For I1B).. For 10 l e, the
ol I owi g BAFEREA G BicaHOH LBy bE ctiuna o cperued o Femuac BB ws.

for exanpl@p).conpound 43 and pi marane (103), as depicted herein in, for
exanpl e, Figur 1 e L. h 5,n.and
6, to selective yﬁyrfng a\ﬁiﬂeg oﬂ% tg@ Igor'r‘?gQ ggé F{“ o %"%‘é?ére.ﬁl_&ém the

di enophi | exsmpersi gbide tMesien bﬁ*"BFfEFF ﬁmth@ digsimilye compmdwm‘ah'mtée @ﬂmund °®‘th5 O
O R CNIRY ihvehtidis I%rﬂﬂlll“ass];aataiﬁi i©nitdral stare( oMt Fﬁ%orﬂadﬁﬁd &PtﬂLQveRnd%o faplises tl RO

nor it HESH 7R S SEe chne el sl B § B b E%fvgéilé bve

for the conpowrsdsplef Id-orenprefarrgd] d@)}dlmalndthtsmermnmﬁsrbelﬂecboﬂpgmdmbﬁw nevgntive any

of R thr%%r.ﬁ.g%t@&@mbgn@mg bRRANR, éfq Livki@mgR. conmpounds of Formul a
(1'1'B). Furthernore, the electronic conf orrratlon of the diene, for exanple

conpound (42) ane CHIHHEFAE129PH-uRor g anl ApRe-aerbsinibitias.” rgieh anedifyirg the

Fi gur ess 5, terfy “cBmpotid,” adddthe2@rmsd'tnhBamgt drﬂi‘fre&ﬁ:h@f’f&ﬂwﬂ modiJyird, thétpm&n‘dor@ound’
respectivel be al t.ere i hiekd Okage of el nating
or el ect rongm fﬁgr 5nvmmm°r meagthg%/th%}gsf%g ﬁhe Su gcortng {he catrclaetc %\s é)%é‘q ified
herein, suddwieg @fotbarvéqwﬂ yowhrﬂfé'ef tE!BOfe?fef@nqe@ns GeﬁatM‘Prg meerably, the terms * antn

el ect ron- Wbt 8yinnBP OtihorbloRtithibitie, or.Am.@t | 8 “&ﬁu&.ﬁe r¢féG9 %1 ddBelation
di eneophi |l e. 0 I73 3 PGI/ Ugggqﬂlti Thus. accord |cg t o one aspect

WO
of the i nv@ﬁ’f‘ie'bﬁ‘e Prepgacecq tegh J?fé‘f‘i’ﬂ"@“' the Seragoragy,gesiaion r go¥t o
i nduce2@s ygrowth rof tldal,ldfahfbgm's meascy Thogeha tantipancdX dantiatmonh “tdmoragrowthHiniibiting,” nodel
of 41 indiy qlﬂﬁl?fi\h t’hzf#d Iré?iﬁclﬁé}g&, alrefep'% rﬁﬂl‘tlcé\grl 11&e 'nﬂ)fs PRfHEP eth %mieﬁplofathe
sel ectivit tghe reaction and I'ow rore etficient appr oac
di enophi | em‘r%fm gIrarelgion fogipserpthe tPffée"Eﬁ ehtde supjficscompeydaie 2h legd b temporary
adduct t hafedicBadis tie nta@s mnaomm&dsrhes‘e TRk P @Ccafidet B)d. varibis Snafl RRAGRGH arth &€
all oned for_t e de vel gﬁ nt %St ecﬁ.ggnal tic asyrmetrlc variant of the D els
Al der reactPFaHa AEaEESR SFPGLCY TP Catal ysts, as opposed to
chiral 2auxi li ar"lihesennéﬁlen mldm%useaam@m@h Iredeless Lespniakida Fhiortihekim wdwssst having a

literatur ench?&noOJr%fne%rﬁigteﬁrm@ldbmm lu{?xftedtbpelts' HERRE PP 17544258 WHRE npfxereby
catal yst 49 hat. was devel oped and applied by Corey toward an I mprovéd

asynmmet ri c‘"%%ﬂ%@éﬁyéefﬂfncﬁﬁﬁgf‘b‘l‘tsfglfﬁérre 3). See Corey, E. J.; 10 Ilmai, N.;
Zhang, H.-Y. J. ThArl%ran'&ﬂn infection” e )anil Lifectidbbf ivnrﬂhﬂlﬁmwﬁdudﬁﬁ% Waﬁvxﬁ.homﬂ to

all ow D el ?ﬂ%@& %@d&' fui J"& Of e 6! F&ﬁano%ﬁﬁ\l e 5!3%& N

met hacr ol e duce Bxc u5|ve the end xc
yi el d ahd mﬁlmw‘ﬁ’a@%&@a{'@@@%*@@“s Qyizgsese) . Appl i catl on of the above

met hodol ogy to 1 rterﬁ}"&ﬁr'ﬂ@%sﬁulér&jlﬁﬁ?' fefe@diol the FArBUY Bisdses BF tRCIR@RBnd! vaskiif Of
catal yst 49 rovl Pg % %lt versat i I ity.and s d&fg'gl fi cantl horten the
Lot al > amouffEeBT ! g P‘S‘°F \Eﬁ R BBV P GHRE RSO ER [PEDRER TS of

1. ~nt hesi sxdo\farxﬂad{noivalperllmadramrppbmndsbnorfmaFFlm:ls mUiCardfodascular disease” refers to such

diseases in animals, specifically in mammals, and most specifically in humans.
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A radi ol abel ed sanpl e of a conpound of Fornulae (1), (I11), (I1A or (I1B)
may be synt and is useful in pharmacol ogi cal and i netic
_studi es, %@@% a Cl4-1abel ed net hyl ene carbon is PI%H 8@(@?@ ed on the
corrpound of Forrmul ae (1) usi ng al dehyde 52 as a starting material (as 20
depicted in Figure 4 Sche abel ed ged required for, the

Wttig chem st Ay, ussdheging g dr"?"f‘ﬁ&o gff’éb%"‘Fr"B’r‘ﬁ“tﬁ! FBEME S YoskbimdRe and
tri phenyl lalmsllakuhna,esns‘mlc& ovRidbeley, ibdheliigMypd | DiabdtesAl'ypa 3 ®jabetess indaarid\a kdlddaS.

compound Jb" 99“”’?‘““% ) o 28 SRLERNGL DRAGHEGEPOIE QAR Sthame _
A B H jH NPCOR) ~4C | abel ed acanthoic acid -29 WD 00l 73253
PGT/ USGQ/ 13202 mse&nekevleawqérmt BensSHRtYREES oferstidie G&mfrahmﬁlﬁd ren‘azeE@fnnMnas

(rry, (II(Aa One as tofthelnvetlonls e ide |cat|onof
SAPARE CRCR TN ARN JE R - A AN MY

Formul a (/|df}the ifvkhtidh, rafed t¢ Hubi3h-hurbhncillogyafe@jectoar eeni ng of synthetic

i ntermedi at es l, 0 (deladeo

i nformation an gﬁ% eleﬂﬂa\ E"\(’Bg‘g‘?‘idg‘g‘?g OEI gg%ﬁg@ %ﬁg%?‘ég aaﬁ’ & and T%O% esi s
of anal ogsconfse oftteeatmgniio alfed the OlfeseF@rqmrodu%'el! yf 4 'Bo%bF?édmnmumqw eSPPm“b'dWanm

obj ect {yesy, i 3) 2Aldivida0 MIG FREHETY MnslatiibiedUsralmodilhioh Rdri 9 NRY_cdp&GYi Jrament s
t he conpounds of For nul ac%m that are responsible for the TNF-a and IL-1

modul at i ng™REPYNd oF SPUSHPHT IR HER 86 BRSTES o Prdyetiphfadiadnigtet FIPPNEE: o, and
I L-1 nodul at i ngAsastd herdiny ttefterinh TICIO TFDRINTE.3 ST TLHGINGITITES &@r (ol thg spegifiathemicaing
the struct Eﬁes’ g{fﬁéd%”a l{%mtepﬁ%ufgsq;r@peols, of the m ni mum phannacophore (for
exanpl e, studi es an ecul ar recognition experiments); (c) examn ning
t he node of actAlbethesfchengal. d@fﬁﬁﬁuﬂesnaeq‘owimp‘aermsr Jecheamts g Hersin ape to

| abel i g Sgeusli@ood@siheyWelild beiuRgersisnd biy PREAY bfvgdikaReskaoh tlekdi ty and nmenbr ane
per nmeabi | i of . t (forrpounds of Formula (I1); (e) synthesizing and study
di mers or 3 f the conpounds of Forrmula (fl); selective delivery
units and (f) rleddskipri (g !hind rdgelateey Fagionghich garticipagetin 8 wideonge @f imammalian
eval ual | nGdiGo Al iaahfathid?) AbAGERand 3hét defohsiRH ki &ta?ghfcgh%aﬁdse?m the

rational deS| of novel the conpounds of Fornulae (I

are the relé!@m’ b?‘b’pé‘% %Stlﬂlaf’e'f?o’af“f |Fé§f:? On?: 398 ¢ HRS)- ALdﬂﬁ’S@'ﬁcP‘f?ﬁfé ame‘BP@dﬁol ic

aci d (28) , aclarédaiciipRaged, B sEdr@wrt@' Wriodsead, fooe)ambanm@bnaa@tucm.ﬁ&cy&@rwaenya and
antii nfla tory activi

Suh, e HrocYEpt eb’?\‘}i‘ a‘éh“%“ %e%feﬁﬂﬁ%gr‘i" ha%y‘fﬂ’ ‘ﬂ%s ff"éct’%”fs "f‘ g&?érfB"‘EGBt‘“g
3,12- d| oxotlheawllfsrclgordofe@)% celiscseadMizk]l, B.nbnmainolaRar., 168,011 (1983% stinngating ithelreli-or  of

nitric oxi ﬂﬁmgaf@gu&ftmgmur cenpmsoe mmﬁa&ﬁcelﬁewpgm T%R,Nﬁg'mcom% g, bef L.
1998, 8, 2711-2714 "A novel ynt heti ¢ ol eanane triter en0|d

2- cyano- 3, 27 o‘?’%’x%ﬂ”éazﬁ5’13°@9(b99@rd“2%°i‘& the produgt °f\/6iftVFf‘°;96f"éﬁ‘E‘a‘ﬁPaI“f°é‘}aEé'F&‘f‘é‘ﬁ ng,
antiprofi fﬂﬂatmaxeyafcwaax&hs fdrlﬁidntplmmzoply)smnpaw Azy(’PL&annrecrollfﬁrSase |s&9ejana9,

336-341. gt %p%mtj 66 6%9'5%9%| §r eo ! eE S\g' qg&a&?)g%? ﬁ&l‘te%haéé grﬁ(lyt?h I%Qi %g’e and

seni synt hetic dérivati'ves e reco I on t t hat :

(a) att achfvedye Tofet @l det: rJofﬁW?Ihd?-h@P%i‘d‘%@uﬁss)"gsﬂfeﬁ pegasurgiin thietvascular systere, C2

posi tion ignecasde, bhet ku ol oy, cmeszpmzemm (0§8353 a.(dzlnewin@ #9 pro(im.ma@f auhép’%
unsat ur at ed ketone funct onalh&at the Cri ng _.enhanc

pot ency. THEXES ‘?'r’fé*l"? Lot and T & sesdeparele; Sﬁ‘s°1%aéll’t"6“”t"’ne’3%éﬂ97ﬂ?ﬁ?)hé’a s of
a desi ghedl mbivieiopsntob @ndvh 1§ Efegn:he&mﬁbo;d Bhotset Diolre ASQO,ef 4, GlinrEsg Iaminoll e
than any Ok el SO b o &9&'4 Duat BRI G350 ggw,a ;anfc,{ AR

i NOS (|ndUC|bIe ni OXI ase ooXyge

(Fi gur e 9) sePSsienian &zgiCannen, } Fe c@in{avmh ineffes. Fbﬂﬁﬂ(laés)(qns!)lbl(maVA)dumfelve( anda1
The thirt epiin $heBRdmnRERBH 18rgOdosdsh SecMMOURIS., 2. 500! GRoA, 1910 (16bs)R) and
(11'B) (as shown in Figures 4 and 8, Schenes 1 and 4, respectively) is
efficient and as such, it allows the preparation of a variety of anal ogs
useful in SAR studies. Tlite bi ol ogi cal significance of the unusual
tricyclic scaffold -30 WO 001 73253 PCTNS00/ 13202 of the conpounds of
Forrmul ae (11), (IlA and (11B) (the C8 eginer is constructed using the
appropriate Diets-Al der catalyst). The d/tes that are easily altered via
the synthetic approach of the invention, or by standard nodifications of
our synthetic internediates are shown in the Figure 10, and representative
exanpl es of the conpounds of Fornmula (I1) are shown in Figure 11. 5 The
desired chem cal scaffold of the compounds of Formula (I11)) (11A1 and (I1B)
may al so be incorporated into solid support such as, for exanple, a Wang
resin. This pennits the facile construction of conbinatorial l|ibraries of
t he conpounds of Forrmula (11), (11A1 and (11Bl1. Furthernore, according to
the invention, preferred TNF-a and IL-1 nodul ators may be nore rapidly
|dent|f|ed and screen t hat currently p055|ble 10 Photoaffinity I|abelinQ
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Synt hesis of dinmers and coniustates of the comuounds of Formula (111, (11A1
and (11B) D forms the conpounds of Fonnula (I1), (rr,),
such as for g??g(#%fse 62 (n=1 ), have been isolated from nacjt"ﬁ) gﬁﬁg%urces and)
furthernore, the dexanet hasone-acanthoic acid conjugate 63 provides
biologically interesti ng {esul ts tngward a dru targletl n a st er Qi d receptor
with potential DB OFPFIcEat eBITEM Ara et Bflapiptia related congifigns, anyypal models

Pi ovano) Main HeadetredsedDby ibhibiting 1M1 rawdioha,to @s yccéﬂuﬁem empIGanDimptrﬂtymmreﬁgﬂ)L 11990,
9, 2943- 294 bj ugi es_ of C S 19 n S
been perf of n%‘;P CPr uhnb?tongIL | Qlta)ggéeﬁﬂlnara&) 6 ‘R arﬁ H\%ﬁ%%nck?]a QJIIJSHS}C))P?%E fbs 46'431
(1) (11A;19ahdan(i k¢r@in naqﬂ@defpamh&nt@athesytmtheiluhcl ta/mﬂommgémaeqm a@frbowfdu&m ve

anal 0gss of peen o osuaseéi @SVIREDDOFTRI dnd DRAT ENQL SrdliAsl, 1438, 1717,00YPob)1On Edse HraLls0r med
usi ng standar.d f?i“g‘#%?%l ncl uded ose_descri be rein eri.nment al

h
Techni ques Pﬂ‘feraf" o2 PPl ’b'l%tf“?fha‘éflmaﬁ which dh C%‘P‘?‘?D@pﬁ‘e XEESFIXE gr y
freshly di sdctetibreck Bod variesn supgesschbhyiployiss aoibctidsi agmsst 1LH6| @ I5- 60rtehaerom,1seee

not ed. Tet drof ur a nd om
o i bonSSRKRE! BLAT bl 98oR4 @2, BLNeack chifllon 1o sBdlla. b
(HVPA) ) anéhversbueird NFr-oandtld Chedviatiguinduged bvahmpompmﬁwltheﬂwmm u@uc(emmaye from
cal ci urﬂ)chln&rn'eéiﬁanl?'ﬂm?(é(ﬁb% dfs8&&ondifios RESRBLBcaphi cal |y and

spectroscopically { 1 H NVMR. honbgeneous materials, unless otherw se
stated. Re ngcrogis fact d at highest comercial quality and used

wi t hout further Hiphdnl TNIC@tWa® first pmiﬁeds& VB esuiAggarshiabesl; Ka&am ] OTFBmWe fushor

d by th I d 2
11 ca gel MrEPIETT aipusion) PIEFHG" O FHe T sk TRy DI Tapo 25t
et hanol i ¢ |Sbosyfiteo tel nydietiler dmmd; ofghe PNRRPN A |2k thy denivg blithe bomanTNh bats wese
devel OH'S Ng, QSE'I sied. %ee M&&}(D %dwmv&) qullaz'ﬁ%kr’% f@!l l"ﬁgﬁz{njrégrggs ﬁc':tlnl Sr@rﬁlgsg

(60, partlc e size O. 3 mm ~~as used f hr onmat

Pr epar at i vétr{eHien - eW&Vé‘P" é'er b‘?ﬁfc“tﬁ@j 2 prspPhetayay &i“i"fﬁné"sﬁm”e? c?%(’r'r'%%dwé'iﬁ /’orM D. 25
or 0.50 m’ﬂCEaS}LVBr o saahérpm . am&cﬂaﬁmﬁmﬂ@&)f ﬂl'nel\mb p&ﬁ'ﬁﬁtﬁd&al)mrf& ﬂitﬂﬁgrﬁlﬁﬂr on a
Vari an 400 SO,Q Z aljbrate a.resjdua

undeut er at °rg‘°‘6ﬁ 5‘5 s‘”"é‘h Jr:gxl% ?% e:}Nﬁ@e's rifEy d%g"nﬁf REBEE TN ons
were used tpodiceékypharaphigee ”ﬂmslpt:pt;db isgnitidlly sxpregsed asa Ifgkbd vandlnanlulmlbioetn,frdm =
tripl ey d whicfl H‘@rﬁ%)a smumt fé‘éleﬁéeﬁ lar?ct releged' fomvg@éjpr tLﬁ)dﬁQﬁeg\;ag@'bmrc%zfnﬁchg d on

a N-col'et Avatar -1 R spectrometer. {ical rotations were recorded on

a Perkin ElﬂﬁEﬁC§4fh§0‘l°dY ¢lpfifted the immgpse raé%G*P JfaFQS?i‘ bielsgical reticatiany Ny« ved e

recorded oRp@re¥fite dVE€BpriEat HRRaps R Ghpr QR B getiipdRLvahedicGa. i oni zation (d)
conditions or on a VG ZAB— ZSE mass spectrorret er under fast atom bonbardnment

(FAB) conditi ondumorgregmssityfastar-ay, (INFig); i Digisallyoprogiiced, byt vageps ofellyyi R ¥mBle (50
g 0. 40 D lagtiviatBd eia&ylbhag@ahatmmbﬁa@ TNF-a\R Heéxﬁ&b@ddmmuw 1181 Ppokadtion, nee (72

st or B D R raen ! 5o By it uireatiar b2l G biset depsR and hen
sol vent  wadMayerdvrerdunah dMerhodsy &5 8U(1886artdl stinkvdnte thsprbliferalipnef Gibkeblastst & |Saztamms
chr omat ogr @tﬂeg af“ S‘c@g&l Y30( 94%@1‘949%0@“%@5 thk Ezrfomﬁﬁﬁpﬁ%é %dydrfchigor;lg Lcﬁprbgﬂ &f 2

(61 g, 0.31 mol 8% . 2. colorless oil (silica, 5
hexanes) Phygh Rmbf(mwem'yﬂmm regpopsess see Suttys, ¢t k. gy Biochem, {95, 465 £1991); =
7.2 Hz), 2 athto(xrﬁluceBIIé)procﬂctibﬁ-oEll%or(o[Her Fbith fa]:to&B:eﬂ.VgnﬂHﬁmerth'Qt al 31034 7051467

31-1). Mes h r ketone on of triketone
> (61 0 B o R S 1P B R ot B R i N
grounded D-djppasési seh €51mfkctgnus @lsetlscsrmrlr?d bi rzpapesomet isomnswe{Shes génns Eldsraddinds, sex f or
4 days and dhgR &t el snedmﬁ.LnoélOrog [ 9! zzl (TR Aﬂymmiﬁlaed,{es‘s%y'sﬁahrsg %&%&HL Sopus

col ored sol ution vvas cool ed t 9pcrn soon3

with water PESHaAy %&ia'l?raﬁh’ét’s(’leﬁﬁ'”ﬁ’l\)’ F. %z‘f)’obgrs’éép }nt‘\ﬁq‘&"’ggﬁ%}fﬂépﬁﬁ?"‘cy
funnel . The&yndrathd(AEDSYpsze Bhiits, 8L teesl., Mint ) Dt Obild, e1)eT1 ((Bo) séphlCeniid, Yoo THREY, K.
organic layers were concentrated (w thout drying) and subjected to

chromat ography (I U-4W%6 ether in hexanes) to give 59 g of a crude

reddi sh-violet oil. The material was again subjected to cltromatograplty (
10- 40% et her in hexanes) and concentrated-to yield




5 57 g of a yellowoil. The oil was dissolved in ethyl ether (400 m) and
kept at 4 C. for mn, after which tine a | ayer of hcx n1) was
added on toﬁo(??m? e ether. The two-layered solution msﬁmge@qwth a few
“crystals and placed into a freezer (-28 C) overnight. The resulting
crystals were collected by filtration, rinsed with ice-cold hexanes (2 X
100 ™), ahctdaki @dr Frtedmimes (e (B8N et seapin Srpenp! infetionnserePalioyillyBrR-

af f or ded appbidRk inQaRger Tﬁdﬂlf;»vo«mhﬂmjnrvgrsihhl&ew@(wsmal s afforded the IU

W el and- M her ﬁtone!( 43 g, 0.24 not, 78% . 3. tan crystals; Rf 0.2~
(silica. 50%&f =~ [a]25D: -80.0 (c= 1, C6H6); 1H NVR (400
MHz, CDC13) 8 Snfectiohsind fisdhe mﬁm?@d@e@aas(wqe of Hjocheidall cl@ngt® thantriggbkhe ozsc]_4£2 10
(m 3H) ¢ &§. o?lt!)t 13&%@%%& . &

210. 7, igs"%‘;‘ 71'%55&?('&] 2%"7!@"“5%“ éys v We% ] 9.7 mz?ggz"g 0.7%5 20
Acetal 4. mobgpuef 8rs EEPoREst irhesed, Msasgm prrtp 4 r’rﬁﬂab ‘?Sﬁd 'B‘é‘ﬁ‘z%fn%‘hinme vieplapas

E reaﬁﬂe? Wi é?m%mtwﬁaaawdmmfmwa@scdla( &d&h@mm@wﬁi%alm )&hﬁeﬂﬁiotﬂdﬂbﬁ ©REicGhtE Ol

15 0. t I on rk .apparat us
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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-a in this disorder has been
extensively studied and experimentally verified. Furthermore, clinical data suggest that neutralization
30 of TNF-a 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.
Inflammatorv_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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celite, and - 3?Otl1erwﬁ4ﬂ9&%¥e§ iathologies There is an ever-increasing list of conditions 1in which there

is some evidence that TNF is involved. "Therapeutic modulation of cytokines" CRC Press, Inc., N.Y.

1

1996, pages 221-236. In some cases, such as transplantation, graft-vs-host disease, and

25  ischemia/reperfusion injury the potential mechanism of pathogenesis implicates the pro-inflammatory
activity of TNF-a 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., Leonard,
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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engineering techniques are being pursued to create "humanized" versions of the rodent antibodies that

will maintain activity against TNF-a and will be accepted more easily by the human immune system.

Use of soluble TNF-a_receptors.  The use of soluble receptors against TNF-o. is a new

therapeutic approach. Although these receptors are created to bind and neutralize TNF-a, 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-a but by increasing the local production of anti-inflammatory cytokines. The

treatment consists of direct injection of cDNA expression vectors encoding for anti-inflammatory

229
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Pcrrtl soon o ani rs
were conbi ﬁé@’ ﬁ%?é’dﬁ(‘\ﬂna?ﬁ%‘f\?bﬁ?ﬁmq t8ﬁ§°°ﬁ§’é’&°55’%{h°3 °§'Ej’?b“ C““%eéa‘g{ A6 mAl
chr omat ogr segiktanee-assbéisterbprotdio YRR )2ed lunmrehemnsst)wnt(bkla)f Jeo VdSteib kKleNa. ddc. (1894 ng,

0.28 | 5
13- | mNRSS? }%@ (1937% anQiQL ?gd Sgﬁe i 'cl-nrom'rc{ and) cc%nges(l&' Ilelal@ ?znlun% t/r?derglt&@d’ cérJ}O\l(a%Qple_l)sg

4.98 (m 2 fljgeasey 3692f°( gxample R. Eprrary_ Ci”‘i’i"“{ﬂ‘?‘”l’ﬁj 3% 524 ﬂ?9§) §1C6‘i‘?{“ S
1 90 70 Condiobdsyyiarl DB 41, B1(1998). addl}q eitheSircktly: a&ndlfﬁbtl)aﬁkdlaté.yﬁ'@ﬁ}lﬂfecﬁén,(sm 1

I .04 .3 13C 3
s 177 9, 1&3‘ P‘Swfﬁf%ée Jlgf‘%‘?"gfd ﬁ'ﬁ“"? g %i(s’sfd’ ﬁ@Re’fl"Qwﬁf ‘.‘2},%4‘:%? (’% )
38.3, 37. 7replati®n); RO.cWpuopgt al, Regt Mol 2135,1199207 @994) Fsame); AoH®Yer, 10 28 /. 2o7u¥5
Aci d 145 ( Thhldne DRSS Q)ridt.] £B691 (@dﬁﬁﬂﬁnéj%@% BG, ﬁa,?sﬁzamw 59@ &7 s0RRt (1dbla)

sul foxide (20 mM ) was treated i reaction

m xture waS“vPay Fﬂ%’é?fa’élt’"”féBMﬁ'f)F%P‘a%"&a‘%g Zhﬁi?&’ gg alc&dl’" Mj’d oS- %3ﬁe°' (&5t i on
was di | ut eHaw i MBY Giifedtidh). FHu)thea:Hde &)ﬁfa@(ﬁﬁ&sed’ TMEtd) h&k ARG béed sKovaDusetu) in e 20

organi c | ayers ne) d ncent r ect ed
to chromat% ?5¥]\%¥ E'Plr?‘}g'a foﬁ%nr'c |or "hexﬁe §g5°peta CP to?lgcf?' 2‘%’2 gd(;gb?tic’gb %cid
14 (TTLI) L3Bamigre e()a|26 mol , ). 14: white solid; Rf O. 30 (silica) 30% et her

:5 n 5 2 ez( 3y eIS ?—i) , 1 Hl"Ig%/_B ]1(3 4:95% an lgvlr_xit)lm%repseé at%?l gﬁtgrgd Ilfi)%_'s m‘;mm;n% d‘%éno?edf’as tme

1.57-1. 37 eh§xhibgpg "rsulzlzref(l%am%rlod is thugp m%dula@mﬁd@cgg {es Hoslm}shglis“cﬂw 400

MHz, CDCl3)AtkSm§&2 RY Spdxfeﬁna%; B. |({1955p“1n3fkﬁcd1adlp3§ tf]séltll e)?preséllgn 5f turflét néerostslfactor-oA1. 2,
389 3 8.0, 37.6. 34.8. 28.4, 24.7, 23.0

Pr epar at i ofINFrodti frumgs-qbasisand pfin Frsispncs; h’ogb'l‘u"l’fé“ (Sté 21%9 Y1s. OTE'?l'arhﬂ'b?'P s
added i n a:di:ﬁnmsﬂ a$ @piaipb@dat fnbduskor aﬂtﬂandﬁlarﬁehjdhti'@f meghﬁaguw;ler NGHE LU rOIbAS, C.
To th| dde k- ri and d nde

foll ovvecsi by %&g%ﬁa ?ng%&”% @%w%gh/ 69" Sgy’(‘} éw sso r\z}sé"c;i' Iyaﬁ‘fum Re
THF and t h€1939) “Fhecroleraf tyiros nesrasis fastpr froallogaft pringtios” uﬁdwepla@zmgmnvol P61t M 8i um

hexanet hyl dpssilylamde (2.5 mM, 1.25 mol) 0.5 Min tol uene) was then added

ﬁnﬁ/bt ?:eOZrHe(]ZI_ZI S[’I]_- e%l, lpl?f\évrvmoﬁ;[ Hirélﬁigmaie ?‘r!l;lno?t\zla\rﬁ:g a%c? dess;ltr!abi;lftv OP |dent1fymg Eov%?strgtegllc\a/se Hi

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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wo oon32s3 Wttie reaction with Ph~P=14CH2; PCTI US00/ 13202 The above

m xture was_cooled at -78 C and treated vmth al dehyde 12\#63 m%‘ 0.2 mmol)
in dry THF YY.O%%W). The mixture was allowed to warm sl & @l’s‘f% 8 C

stirred for 8 h and quenched wi th sodi um bi carbonate (10 m ) and wat er (10
m). The mxture vas extractec} 1 th et her (3 x 50 mM) and the 5 organic

| ayers werl& ferredy) ' O /LT Re Kigseny) ondensed, and subjected to

chr omat ogr ap hy oam erﬁbddlncbats gethe (ns¢nlnmc|a§|udh01%aehbm6dslonmh&mne&)npbmadaﬁs‘vmgd

?: kigeg)lg’ Ahezcg'neljﬁgr.l)sstru%l enyﬁg li), gl}@; q}gﬁ‘% wlﬁ’ ﬁbv%g%gﬁc;f?%f i KRg ©
azobi si soltlggshthe kidwes f'QWOBRPU"MaS'"h@e chgmizal sﬁnmry Oﬁ l?vnwmﬂé ({&pontlIB). fyas

stirred atex;.,hqe coHPRREs REGMke iPdnd 8R)N. The reaction mxture was cool ed
to 25 oC and quenched w th agueous saturated. s m bi car bonat e

The- o gantc | ayBF SRS OF BE DG PR G HYISPSRAD: PoePraghen v red PORELY, 20
dried (MjS@djture oDFuzeult (I GLA)am dIB)emayheerepared ememahagxlazphmn(swtﬂenwy B-5 %

et hyl ethe X
ey ot r?paad gmggc% ly tcema%.ﬁy \{Jxéagk%ﬂﬂﬂghhéﬁal&%ﬁﬁé %gdé%t nmﬁ.ﬁTg
+24. 20 (c:buwc'@ campaynsn dipving FRagtive |haljdemoieties. Tbmeleet-thrwm@ compundspf 1'19,38 4)

éll.-la?: ‘?)_0 Ig&csgnt iRRBkicR ,mﬁyHa NNV hE 40 abdording GPGhgus Bind .cRbrd r&tich M S&ﬁ)reacﬁorg?’ (d,
2 1. 16-1s e pisal feadr%%é’f%cfggf%{"h@@"dﬁ%'g" sRipt il

13C NWVR (| Digisiger re@iDich Dlefe@ably/iivdves 1§ |reaftion]E3. diene 3@Ban73 sub@But@i alkieRyl. rigietd, 18. 2,

54.9, 53.5 ucﬁﬂiat]ﬂ)e f}f}d ‘?’mg %pthé 1des‘?i‘§d ;ompgzndas f&:ﬁcd? l’%?DlZOkmg‘lﬁ'l éondaéatﬁn rélaguoﬁ
18.5. -41 p 16 rcrndSCOnszoz 10 Di ene 16.

To a sol utm@nbecwef%wh&m’fa‘rfedl@ ‘be ff¢“°1'°"03fg'}° '2-“'9'&8 R¥FAKS oM aiety o hepipapnds of the
phosphes anjrekent (AvbAtién Hﬁﬁbmu)‘lﬁﬂkﬂﬁld adided fairo@mgissoa sjahesphahm am«mceh bvar-kmn( 0. 50
g, 3.3 mmol u t

Co. 2omt. 30l ole By U bty beh &by of RELC oty 1 R

(under ar gwilledingpeal’8 hrs. The reaction mixture was cooled to 25 oC and

quenched with %Hﬁ%lﬁ@&&ﬂﬁg &dhes@siwmvbmfaartmﬁsb&némw ihe cHeRffcaPétEriHeC
| ayer was ejtracted w,t | ected, drijed

(MyS04) antf FearriasdDrad é!cv aaﬁel °i“’@§‘| Satféf weag'%sm H‘é[t"é'gvreé&ﬁ’éef [y bg gyracted apdoy,
et hyl 2G heisolated, hekeamé) tHeomf d0O4 drudé meradibeomprifidy GantthiSacidyriim th8 k86t ,bark6of

col orl ess J:Jaﬂ}%p%aka‘érEaan qNQakgi.Si édcﬁaan &%&c‘?tntglpreferably be produced according to the

following method:

Approximately one kilogram of dried root bark of 4. koreanum Nakai is obtained, chipped, and

covered with between 1L to 3L, and preferably 2L, of a suitable solvent, most preferably methanol.

25  This mixture is maintained at a temperature ranging from 20° to 60°, and may be maintained 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 mL, preferably 300

30  mlL, of an aqueous solution, preferably water and 200 mL to 400 mL, preferably 300 mL, of an organic

solution, preferably diethyl 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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ether in hexanes); [a]25D : -17.30 (c= 1.08, benzene); IR (film vn~~
2957.0, 17266, 1S81.6, |478.3, 1439.0, 1234.7, 1190.8, 1094.8 |024 4,
739.1; 1 H M@ Mz, CDQI3) 8 7.20-7.60 (n) SH)) 6. 4BCTHS00ARE 5= | 5 g
"Hz). 6.36 (d, | H J= 14.5 Hz), 5.72 (m 1 H), 3.64 (s, 3H), 1.48-2.32 (m
1 OH), 1.43 (s, 20.3H), 1.2 3H), 1.05 (mIH), 0.88 (s, 3H):. 13C NMR
(125 MHz, M@?’gﬂ‘fﬁ? "9'3‘5’ f%’“(f’?) lf?";)c pnd ‘ffhé‘g agstate;a5qn gluent p70bgain ‘i!'j%edzaca% 4,
120.9, 52.&id.51.1, 43.7, 37.7, 37.3, 30.2, 28.3. 27.7, 20.1, 19.3, 18.3. 25

30 P Ve 1 M Ot LM ECr Mo %’%359%%6@&9%%?&“%“%‘*‘95 wlidl® 18

di chl or onetdnameosgounts)of ghe praagnt e saqsaf@@llyu rompayngehaving dsygheraical |swucmr¢v)

chloride (Qf@mith 18for id)s @Bx‘v@xhrﬁﬂe leftercH, (‘aml@s@mmﬁ&@acxiéégoemea acc-([lla
resulting mxture was . V\DOOI732

PGT/ US00/ 13%%%tadyzrd ?‘ﬁlﬁ"%{‘ﬂ"%d@'?"c?? a'ig‘qﬂ a'“"h‘fgm F‘Eafértb?’dﬂ e Atk "FH‘
aqueous sakEtheBReshagslofiaalnhcianbio may ebe (fddned! flonasithet pémoy gyl balibayeraloads

extracted 6%&,]3"1 WL V\ﬁltl E!.ﬁ{on (Eﬁiékgggtgesrg grv trﬂgregwgplll Y& ma cl,o olhl?c{e%y S m@ir €

dried (MyS oncentrat e resi due was chro g si'lica,

10- 15 % et AY¢nybprresicohefictfogamieys &f geagthpis peld 12y & {praed1vra <(ael m Yfiroggnation akfhe )

ﬁ3 9 ; l;) 4. akGHyPErb @S Sr Vik Eledt@philR-additiOn &8 pleferablyCHC! drG%0r%r 6thbtysuitdlenilyl hdides.
exanes

R i1 m t~~ 29

2871. 4, 17%@‘1553“0‘1"4%’8%&5 a‘l‘%&é’“‘ﬁ’ 1'1°3@°’§ &“m C“(é‘{‘)(ﬁ"amf forgse 3 és%?“’ﬁ?'%‘l“‘ (s.
1H), 7. 20- Tea@®ng inyolGhkY alky halides, providef) suidhl6 Fea¢tive g®kps, and rd@cpraBetinggroups-dre
1.17 (s. 3thlp yedQ§ e(u.%ura IB dqu%Ji réaétaon?’l_')Achrgigg/%e{c]@éth_gnd SR A1 l3 - 6)
177.9) 153.7. 133. 13 9.1. 47 7, 44.2.
41.6, 38. 7syn§8t19]_reaqgnfn52the Qg)dgctlquf c fuﬁGarge obthe 7ompzsend2)of the pgseniqugxtlot&@wg_g a
Me OH His, ' el dBAa@lﬁn bEthds8 cﬁﬁpmm@broiﬂcd l?b'mralss«)dhmtm@mu@ft|1aAedemyde 17 (0 50 g,
1.17 mol) in QHchéeatJualcﬁ)es ftgrg.h r)epara opﬁ!»e consxp ?cpr . Ieor}\é\\ﬂlegueogg%clu&ng

bor ohydri de (50 o
Aqueous satempenedy of getienhFarmalas B) rﬁh’t)e(ﬂo 1(GAM a)id ﬂﬂ@ arehdascripertipageimndhis Banthedixt ur e

was extractpidw srlz &t Byle eehb@ﬁm&é asm@&s ndf) acarkhc QLGN Cits| MaRfs, \Sftheses of
collected, dried I\/% ?ﬁ ﬂ}o concentrate The res%ae was redi ssol veg
t et r ahydr of3foasively | AROjce2r b AP\t AN2lRES cYEtheses ol AMTSNnd PMVEAIRI 3 15 gon
at 65 Cof okondfdumdsrof gditeenl Feranmtak Ay (MA)X (1D @lAMasndf(11B). eTadds ofaskdll inhtbe fiit Mili alke was

dried ( Ngsgé,»% /ﬁ%ﬁh %S@ﬂ%k@éh@éjﬂe giags u)ﬁ? a%h‘é bes g@ﬁegohocin JI é?ﬂ?n%%%%%ﬂ? fls

(silica, 2 exane as a nmj or
conmpound ( @n&joBs.g, 0 65 mmol, overall yield 56.I % Note: the overaII yield

for the abayeC MR uAEAEbin®RNNiasd Bh¥hiralll DecaRl Mbkiess | i quid; RF= 0.39
SIS rime v o o p RN C RN
1H NVR25  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 to 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 (I), 1,
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(500 MHz, CDC13) 8 5.37 (nt, 1 H), 3.62 (s, 3H), 2.28 (bs, 1 H, 2. 06 2 20
(m 2H, 1.20-2.00 (m 12H, 30 1.16 (s, 3H, 0.99 (m

0.84 (s, 3HYOBENMVR (125 M1z, CDCI3) bl78.2, 150. 4, %‘E%’"ﬁ”""%’e 51
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. -43 H M CO Me 19 PCT/ USQ0/ 13202
10 Al kene Figure Passgsefls &th ‘ﬂﬁg ‘Bf Praf E RORB F"tmﬂf(wtw APt O MoEsSPRAtRANY: 7 virro

di chl or onegfasewit? ddlijatedagin@uithed) DesSeytddatiopha@r redehlddnae t(s?aﬁaentg wifl. @8

mmol) in portio > U . Ie :

reaction v6ap m"'ma%c)hgg%v%ptph xma O{J(gm\é\c% a% % % rsﬁ?%l (q:%)azri ot OQ'mnkepy me and
extract ed mhlblhorebfhgnle Téiﬂﬁ@ranq 3L~X pr@ugtiop. Tlfhﬁe mbrbglamlvols |cancentratiers depondentcandd,
dried ( esi A, -

et r ahyir o (ioat HgRE R AR Relqm iR G Foklofon LPALE SN oo gommo)
(met hyl) twirphesaffacteghBgin g effects poarpritei B wag, evgugt 'wm':)sufiwdg o isHipsis
bis(tri mat(lawrl)lﬁé iu}{é mﬂﬁlm\ﬂﬁn)(agd difthd¥ls (Wer lillﬂgmﬁdtlbﬂan-ﬁmgﬁatlé fiorddidy. ﬂ&t-orbgmaﬂalysﬁf ter
stirring at ure was ueous, sat urat ed

25
S0t um bi CAFBEAAEL R 0 i RaR LD R AP ROE R S SR T SThe
organic | arymarkmzsrewbdyeqftlbd cirrdtid Bckr (cN'gSO‘meﬁ dranaietsudt ed Bendtribated, chtideasta s
chr omat pgr 0..af fio 9
16. 8 (Pgopaggﬁﬂno%“ﬁe ove ﬁ ylaté) a?{;)kr"le?h%a?t(%%ﬂea '% lfr{efajnr(':et%|t"1(k)e§go%ll’sL (
869%) : 19 @@mmdebglsp|Sq‘m5dvenRﬂmleooth('§|m'rc@:and 5%y elpwypratlst ladrpinisteringek dyjgds) ;
[aJ25D : ébﬂeeﬂ@au@{&&ﬂ%&ﬂm 1B69y; weldR t(fmelm DS, R . 1281354 ,Leel?216 8,

LN e e Y L

2 30 (bs, Hywuh, K2.10hoi, y Médidtgrs InflanR. 1098, 7,129)-2591. 80- 1. 98 (m 2H), 1.68-1.80
(m 2H}5 1. 20- Iy, @%hénm:al moturé-oﬂ-gorﬁﬁia %Tl:i'las hdd: :i%@ntlanqgnt‘a? and anteritetic 3H)
0.88 (s, 3 13C N S 4, 125.6, 116. 6,
109. 2, 51. ;%ecta?ncta')edms e ezmesgon aﬁ T%F aesdéL ‘38‘*°E"th°3’7"‘°lﬂ is Japs gised 3y axcherpigalg
28.6, 28. 4prot8t§pe8fortRZde&elo&&nAoftHEQ.o&l co?»YQJonE oﬂﬂwﬁn@%ﬁ NP1302 WD 001 73253
PCT/ US001132 %orrpou _ _o rrula ]T |UI of al kene 19 (16.8
my, 0.05 n¥ i : : & i t hi um bronide (5.0
ng. 0.06 mol) %ndomﬁwndmiﬂ‘mlam& (Heﬁdduﬁéu and prmﬁbl@@xefaampdunhrof Fdrimgla (I)
react | g1 Mo BoudliSor AEH 061 Bgdde;l ated, ﬁ% i el Whd HTHE Reded, fik I
extracted wth ethyl acetate e organic yer was col T ect ted,
dried (MySoayesizadacedog e P’afsé?f‘ ghtye H‘VF’E@F dike boad @Pﬂ“@‘f?ﬁ?’ﬁg’rf shetrempquags qfc .
15-20 % et Fythuled (neke sihawmiaxagn&)z tThe aJvEIQErdanaramHgam(nibftﬁe]ch Qngzgnd e proserga0| ,
92.6%; Co orle silica,

30% et hy! &Qﬁﬁ %uaternarﬁg)ﬁ()ga ﬁeéms conjtjhjtl&%bunusua motif A lead tg a noVel strategy fhgt 1s (gne aspect

of the invention. This motif is fixed, in one step, into the desired stereochemistry by employing a

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.
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6.0 (c= 0.33, benzene): IR (film vm- 3080.6, 2928.9, 2857.6, 1693.6,
1638.2, 1464 7. 1413.8, 1376.4, 1263.1, 1179.3, 1095.9, |027.5, 999.2.
1909.2, 80I.YPWE\\R (500 Mz, CDC13) 8 5.82 (dd, 10 , PRWUSOHI3ME ( m 1hH)
4.85 4.95 (dd, 2H), 230(bs I H), 216(m 1H))202(m 1H), 1.80-1.98
(m 2H). 170184 gm . 1.10-1 (s,. Hf) 1.00-1.10 (m
2H)) 0.99 ( s, %be(@mﬂ\)yaﬂkad'meotiw strystiqmpf the (LY bopdg g
116. 7, 109e\'%ahn@ﬂceﬁne 44 a8its Hithatic pddgedtor. 38hiz ketdnk. Was 13rnecd froallthgkno&& Wieladé. 5)

27.7, 22. c%eribtone (‘l#éfvﬁngh I%’ll(l:l'lé & 859 re%xNgtab Olgb%c Qy cougensatﬁl ion (?fe mehhé/Y\%Q)gl k(e)tn e](§9) he

in vrtro angTH SPUo 0ds ove ‘as Pesen
i nvent i on withslomesbyt! 4 Btdvelpherdve dived @®Bt(Figure §). of a TNF a or ILr 1 nodul ator 1t

i s recagnized tmaénecﬁ?aru Gl e GABniTRAY! At ec@gb)éw%mveﬁa Finktidhhritkt Un@ Felaie
processes or be selectjve, Panels of cel ased on the present invention

can be useRFreoshegusid ofithreABIBE IR oI peRptoin et KD e Akip d‘afh@“n'ﬂdb‘f Sifugture of
Sel ecti Vv igofodafricaicid@EmiSee fThe taeal synpests ofinautahroduce!” chpSimos | EYOSHACW ity ) Smlser €

the sel ect I VI 1t9¥3 Qlfoluq\c%h@f&scla#}t ngﬁ“gt Qéb&al s rﬁ%( 9%&%{3&%&%&450 %lhbéis ot%%e not

20 t owar ds fion. tancerou I's “obvi ousl :
nmodul at or songy may) peprerrelpyapt tbeeaerseosmefythm ¥ argushovy ig Figafer o cherordingttp ghe

clinicel sgldntid?dthesthd r%&Jh@sCJIlb\Védtt)fe Q%dla.oﬁ@ndiedeﬁeech@muloatc%e 6©de BRthesis of
establlsheﬂﬁrn wtroﬁy '@ LHI%I c1e t OXi Clt}/ H] eflfcgct of a G2 datle
modul at or 0% PBIAFSTS PP Ceth 219 He COFRYSCERHBIP A RePmBepdnet Foaryf ar
pat hways (i), sedibe tampiotnde of Fofindaed U B pthalatealesigneied TOM, THESZ §TLH and TTIG Hemiol Ci t y
studi es may, gg %Mﬁ%&@??}tﬁectoﬁ@bmofrfggrﬁjllaii(l%'(ﬂEzln'cl@@g accepted ani mal nodel
studi es an uman clinical trrals etermne toxicity, ef<icacy, and
sel ectivity of Tréitishsien o freayniseitpiacmthoicppid (1rand efall compesndsiof Formulsg (), (1)
eRcorrpf&se@dtms), qms ittel redtSidn B © ONiEiesH- M}ésﬂﬁhﬁctﬁﬁtﬂiwﬂsﬂﬂf c&xﬂ%uh&\k@sﬂfda&]l} m
phar maceut Siti c risin ar pac cept abl e
carrier praé'ﬁiaibleg crpmg? o?%%e (gn S80% g“u“&‘ﬁlm"égﬁi ﬁfc Tef‘gd[dlt%?{ﬁ%ﬁ?‘&ﬂmwgfé‘ a
phar maceut secwhctewsmgfcetelwlwcamgﬁ&Rmmlmd’leSeﬁncmmt@nm sfeheowerd badiroV cartypnyl
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diluents for therapeutic use are well known in the phariaceutical art, and
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rectal 2dnketing t 40at | Omversiberdf| ¢0 sol thd | desisd $m§pe215wsen“ % bl e

admi ni str a,lc'caﬁbhsmtbgm% o sc ems.%r traaplreﬂnm.a,ta mal

deposits and the I nj ect abl es can prepare |n convent| onal fornmns)
ei ther as 10 ifuRoaesPeNding; @ﬁ'smSF‘e Jeré3etes f‘é‘ﬁ%’ed %P?'lﬁd‘f"ﬂr ns suitable for

sol ution OdEatdB)liedJ&ﬂﬁlir@mmhmdyl SHahdhe PI.iSo# Fdrie,iVj I&RER, QNI ; mst@ﬁ R |"Syn@ieSs of
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| act ose. Harat e
the |ike. MediginrdChénoden. |1?96dé§151r3e1(918 t he inj ect abI e phar maceut i cal

conposi ti ons NejheGRPL Mitvefd I in ﬁﬁ@&ﬂﬁlémﬁfof m@%%§|§of§%{hloicqgnu {ﬁgﬂﬁt&@%
such as wefting agents, pH buffering nd t esired
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modul at or QIR0 d%éuﬂ'nn{atm UIT\»};tﬁ'\dRa?‘rg)l %gﬁrgguc%s the 959&3”%%?%;%%@ h]él (?eilred

and

adni ni stratron, ani reate

characterlstlcs of the speci f ec ani nal under consi deration. The dose can be
tailored to achieve a desired effect, but will depend on such factors as
wei ght, diet, concurrent mnedication and Ather factors which those skilled
in the nedical arts will recognize. |In $#acticing the nmethods of the

i nvention, the products or conpositions can be used al one or in conbination
with one another, or in conbination with other therapeutic or diagnostic
agents. These 20 products can be utilized in vivo, ordinarily in a manmal,
preferably in a human) or in vitro. In enploying themin viva, the products
or conpositions can be adm nistered to the manmal in a variety of ways,

i ncluding parenterally, intravenously, subcutaneously) intramuscularly,
colonically, rectally, vaginally, nasally or intraperitoneally, enploying a
vari ety of dosage forns. Such nethods may al so be applied to testing
chenlcal act|V|ty |n VIVO 25 As mnll be readlly apparent to one skllled in
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Basi s of Therapeutics, 1975. It should be noted that the attending
physi ci an ~z now how to and when to termnate, inter r adj ust
.adninistrdwgﬁh%ﬁéé to toxicity) or to organ dysfunctioﬁg&ﬂgg%vg?sely, t he
attendi ng physician would al so know to adjust treatnment to higher levels if
the clinical response were not adequate (precluding toxicity) The nagnitude
of an admiskresthemisgy dpatforgtion e 44 1 theglejirahamide. Jelloped by redpstior W PIBALR est
Wi || vary gehdrdtedt hidehyaw d@s,i tiiclofupdrh Vigigndactibio gaveorideetot slefat @6l aFidortde-iidoeedr out e
of adm ni st r.ati.on.. Jh Vel 0, b r a . he.
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dose and [reqducad scadthgis agid flgy pathtrgy based to grodise ghgcomppuedsrof Fergpulas (1), B 2a¢d1B)pody

wei ght 5 ang ahRsRRRSEbs@htidn W the RMinvbdaial patient. A program conparable to

t hat di scussed above ma used

be n veterinar icine. 20 ndi on
he. speci 1. coRal FRUTEL et i U BAPEY? o Mol i o g ) ol A e Sng
adm ni st ercestpayidd @ Fomlae YIOAIA) e (IIBY, is the DialsiAddeyreafion. shiisreagti@s aifdolse use and
formul atio 1 Ni i : . j " ' aar, j.cal
Sei onces. TR AR B Bleebfapigty bl Gands InPThBRRARS perkllS I RUe
admi ni st r avithasiseheampeunda of Forpyly gl opthe pelectivecsynihesis pf compensdref] Formpla)(liBy) For
t r ans MUC 0ShmplQlihd foli&sihi Pferradi Bibrbphiles dal OB usepal pRAeCIfale d@lopMRE, Yor dxrpitldi NQ
e oAb 436 PSRN e BB ARy EOLESH RIS 728 Mours 235

i ntrat heca®™PeH" e FAVent ri CUrar, I nttavenous.

i nt r anasal Reagtion i Sshemeo GuBat, $.ranédt it pedectivedy yieldj compounds, oft Famalge (i )sandf (iBhe
invention gRYRE &bl Bke iR HERMRe @A) Ut T ONS, preferably in
phy5|olog|calry’conpat|bIe buffers such as Hanks solution, Ringer's
solution, or physiological saline buffer. For such transnucosal

adm ni stration, penetran®s approprigte toghecharriet.t o, be perneated are
30 used in the formkglidq, Sual pghetrants gre generall own in the art.
Use of pharnaceuticalIzlacceptabl rrie&s fornui Rthe conmpounds
herei n di scl osed forr, Rpract g t he itventti on into dosages suitable
for systemic administration is Wthin the sgope of the invention. Wth

proper choice of carrier d suitabbe nanuf;ctgringipractice. t he
conposi ti ons of the pfs | t i nReQtikon, in ﬂ]
st

i dul arf~ptt8fe fornul ated as
solutions, may be adm nij red pgfemerall gch as i nt ravenous
injection. The -4 7 &, rr3e crr~soongZGs* co undfe can be fornul at ed
readily using pharnaceutically acceptable carriers well known in the art
into dosages suitable fonf oral gadnmipgi stration. Such careers enable the

conpounds of the inv i-Ontok 0 be Y0 | at Ot abl 8, S@RI | s, capsul es,
pensi onslland the Iff ke, for oral
. 5 Agent®R,j nt engedrf;o be adm ni stered

| i quids, gels, syrups) &lurrieg,
i ngestjpn by a pati efit’ t Gbe treate

intracellularly nad be adm ni stered usinu techni ques well known to those of
ordinary skill in the art. For exanple, such agents may be encapsul at ed
into |iposomes, then adm nistered as ded®ri bed above. Al nol ecul es present
i nt ant ﬁquema:ci@ meuiuitneagcak.gtrd%ﬁs (lig,_nﬁm,ozfnd|$9Q$@%§%e%i@rfa@%b%@ iﬁf ﬁxeictﬂxﬁﬁl{uﬂﬁr gt ed
into the agueou nterior. e, |1 posonal contents ar 0 rqotecte rom
e ext or nERHE DH. R T SUHHERES R AOPBR06 68 o Rp Db s e Rieg e i o
menbr ad@s, coapeuniofFemmu@BY. del i vered into the cell cyrtoplasm

Addi tional Iy, %ﬁhgnqgg hgk reléaalﬁcapcl;%{&iogy&f e, %gfm.igglﬁp”éggx G gﬁ@z)”&ﬁ be

directly admini'stered intracell harmaceuti ca i sultabl e
for use ascomePErflidbaciepisiedhirtieinuBeeanpipdisures bifs Sihendth a1 ReactionSchemgs 2, |- |
nodul at or s3,a; 6, 018} Abpaahely mabecdltRE by MR caVIMfinkh@ RCRERMRIohANRg SN TecRoR!

I L-1 nodul atory.purpose. Determnation of the effective anpounts is wel

wi thi -t he RN R B PRBELPS SR Rty A5 PReRATES perei SHtich SRRy ket ghe
of t he2iet eedrentdahatinglopelentren-pitdravdegigrivgreéfets the evieatatitintof the inkamihgdicreophile.e

i ngredi ents, these pharmaceutical conpositions may contain suitable

phar maceutical ly acceptable carriers conprising excipients and auxiliaries
which facilitate processing of the active conpounds into preparations which
can be used pharnaceutically. The prepae&tions formul ated for oral

adm nistration may be in the formof tablets, dragees, capsules, or

sol utions. The pharnmaceutical conpositions of the 20 present invention nmay
be manufactured in a manner that is itself known, for exanple, by neans of
conventional m xing, dissolving, granulating, dragcc-making, levitating,
enul si fying, encapsul ating, entrapping) or |yophilizing processes.

Phar maceutical fornulations for parenteral adm nistration include aqueous
sol utions of the active conpounds in water-soluble form Additionally,
suspensi ons of the active conpounds nmay be 25 prepared as appropeate oily
i njection suspensions. Suitable |ipophilic solvents or vehicles include
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'15 met hods known in the art (sec, for exanple, U S. Patent Nos. a733, 888
(|njectable tions); 5,726,181 (poorly water solu nds) ;
5,707, 641 (W §2§§Lt|ca| |y active proteins or peptldesakggﬁﬁggag
(I|p0ph|||c agents); 5,576,012 (50|ub|I|2|ng pol yneric agents); 5 707 615
(anti-viral fornulatlons) 5, 683, (partlculate medi canment s) 4,286
(topical for mulT2s 8HEYiness Fyasres g *bf)wéﬁm'%g\séwgﬂ. pAts of %cnazt?sa'@zvg "cqeta&téwded
rel ease f obmductdsyisetiy doriGhbe a&zac(diuoquls;dmﬁraﬁmﬂfaw.mm&)d mbdeb 8142 Tidicaid®that
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Conmpounds ent 1 nvention Icac
toxicity uwpwgchkaﬁm-cn@bﬂ@id@n thEtep f@xaﬁm dignet Wes mma@mr@ggeddfe addtptamtﬂ@dﬁ ar

conpound of; doRBoRiELSERIrmbAY ATH)! Ofhis pgprdaéh aso'smas,@a f@find DS IGRRRAPUNE Sadf1id he
present invention sharlng cert noj etjes, can be established by

hem

det er mi ni n¥YPREYF ¥k P ‘I‘J’G\EFﬁ‘g“ cfgee‘?el"e Ity pfehsing GRiFp! sualystsnasopRPFAIY, and
pr ef er abl ychirbirsasiliariz€ late dbiings. am25e|l1'cheumem&uli|{tse eéensliuedtust udi es are often
predictive of toxici w . ly,
umane. ALt or netoerred cReBRad Phe FERaEE, FONTR: Sl o P ERRIGERA Y

i nvention 4pnhgirby£wmpwafd)e'elmpr@eftpfya@ew élé"heﬁ'at)fsﬁassroébwnt'm 3)0@-’%@?1?09@51' may

be det eg m s wszhla,@g hnwm AVEERSHSoc. T9MR, ﬂ%faecracaonqa‘ou@ @avats iskdWnaé awowm:und of
recogn|ze

t he present I'nvent | e est

ot hods - SOUF SSOHHRGR PED SRETIAL TR RhDeDeran (34 REPH BHEH al s
Art-r e_cogmhzedioBdlluptnn eictlieot ymdjaldsnaammlcfemssm@a’r Yighd &7%rey). cl ass of

condi tion, inclAdyngod Qﬂh@%@% Rbtﬂ&h%nogpﬁat&,ﬁ s»b%e&bﬁ dQ&&équﬂtFnéuFEV@% Glme 4.

i ncluding cancer, cardi ovascu di séase, and various I nmune uncti on.
Similarly, Uscfepei 4 paw%ﬁdméwgr%@ # sigaifigantly shasten Hiej taty wwcoéés%f
chem cad s k@nkﬂﬁﬂtmﬁuﬁhnanﬂdmﬁl@ﬂﬁmm%hen sel ecting a nodel to determ ne
efficacy, __L 1 om%SdemgH|3ed by the state of the art to -49
' ’ 6 amappropri ate nodel, dose, and route of
adm nistrati on)A aadwlaubelgd semple©f a cupog, of fromaure €1D.i (H), ¢24) ar (iLB) reaycmrsymibesigedhe
used to deLgrmdem ﬁﬁbﬂarﬁ\faéam‘gﬁg|yan@?haﬁn£mu 06 Foh&aRpIE SEE 4. 1h8KE HethOiend N

humans. Vhhen used as an anti -i nfl amrat or ag ent an ant|-cancer agent a
t unor - gr owEaRRP AhPEATRITHeE ot eamRgundpt Fa@“éﬁeﬁ%aﬂ%g glehydecdi a5 A gtaping aistialdas| ar

di sease) t bepictaiipEigure s, Sahenteor). n‘[llleaB4(1§bll)ed yl(elﬂi,]réc)lurediﬁdths v&pmgfclaernﬁ.«imlyys plepdldd can
be admi ni St etl;vg%ggyfrgl t(ﬂgr bgle@(fdomethanpgrﬂil t%pﬁenélgm% stpmcy%ollowegrl}y %grpnmt w1ﬁr eg

orally, it dmini st ere

or other sbrst shelr my NeWMBSadReserindpced e’dprn@nmorOéItheymeliwlemmr@m%dnfllmb&t%raed as
an aqueousc§M§QQQ§pgﬂuh@n)@DUMAgggmg?atlon or the like or as a drip,
suppository. salve. ointnent or the [ike, when adm nistered via injection,
subcut aneously, intreperitoneally, intravenously, intramuscularly.

intradesmally, or the like. SimlfarTy. ~1 @y.De T0 adm ni stered topically,
rectally) or vaginally. as deemne B ¥hpse of skill in the art
for bringing the conpound of thelinyeRg O opt|mal contact with a
tunor) thus inhibiting the growth o ppr . Locpl adm nistration at the
site of the tunor or other diseage cgpdN4©ON is al sp contenpl ated, either
before or after tunor resection, |0 t of an aft-recognized treatnent
of the disease condition. Controlfl 89 se fornul fti ons. depot

fonnul @i ons. and infusion punp J 61: i '{ciphpleg pantypigadidaf | y 15 cont enpl at ed. The

conpounds of Fornmulae (I1) and (ITA), and preterapry (l1B), when used as an
antitunor agent or as a treatnent for any other above-identified di sease
condition, may be orally or non-orally adm nistered to a human patient in

t he anbunt of about .0007 ng/day to about 7,000 ng/day of the active

i ngredient, and nore preferably about 0.07 ng/day to about 70 ny/day of the
active ingredient 20 at, preferably, one tine per day or, |ess preferably,
over two to about ten tines per day. Alternatively and al so preferably, the
conpound of the invention may preferably be adm nistered in the stated
anounts continuously by, for exanple, an intravenous drip. Thus, for a
patient weighing 70 kilograns, the prefeéPred daily dose of the active
anti-tunor ingredient would be about 0.0007 ng/ kg/day to about 35

ng/ kg/ day, and nore preferable. 0.007 ng/kg/day to about 0 035 ny/kgl day.
Nonet hel ess, as will 25 be understood by those of skill in the art, in
certain situations it may be necessary to admnister the antitunor conpound
of the invention in anmounts that excess, or even far exceed, the
above-stated) preferred dosage range to effectively and aggressively treat
particul arly advanced or |ethal tunors. To formul ate the compound of
Formula (I1), the conpound of Fornula (I11A), or the conmpound of Formula
(IIB), as a tunor- gromﬁh |nh|b|t|ng or antl-V|raI conpound knomn surface
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30 adm ni stration; suppositories for rectal or vaginal admnistration;
sterile soI Or suspensions for injectable adm ni st, L nj ect abl es
can be prepa?) %%%n conventional fornms, either as |iquid (%?d? dé or
suspensrons solid forms suitable for solution or suspension in liquid
prior tornjectro ‘ ts include, but are
not |imtes &5 it prdiheigs ypoun, L gd ki thin, al bumn,

sodi um gl ut amath;: awrstoéthnenmmdmosthb mntd'eatroarmdndn’raEanlnHiﬁhnuﬂamnadidgsthaomg ttief
desired, oo b e orfdBid? ST Fofiluid! B0 UPROMd! WBFC BANbScP AEARECH! bfifbic
conpositions mad contai n m nor amounts o oXi C auxi iary stances,
such as wdbgimsdiatgyandtrationgfy mgreérCPrrgoua@Geqfthrm%ﬂl)th'dF|"r<°@'ﬂwr'<r" @égrlrded\e
absor ptg omeggl,h,aﬁu;,rcmgnprepar ations (for exanple, Ili posorres) may be utilized
The pharnaceuti réaldl%geffe % unt of the conpos on T ﬁﬂ rréled as ,a dose
will depend on '8¢ t/AEY Bift ¥MBF St RICEY Pal’f SAPPRRE ¢y °é'“6?( Fehe? M
treated, aflibwilpeohideyss:qa)ldefiiay the mdrimet stostucd atdfencspedt rehnicmans the lcorupealads
consrderatlo t t % esired eff. but
Wi doportl Biman T (A0S, 8BRe B A 3Rt EILEYROMIARE By pliRE:

ot her f actpbesnavdphark); tbhmseovsmrﬂhel B%F—rlrrnd! Hel me@ila@m acivityof dhielcbmpagodsgfiFormulaThe
o oduc{s Oy sgmﬂﬁ%{hh QRS pirh&mrrmﬁrﬁ b@hs &&Aﬁ&ﬁ.ﬁh%%@&w&e (Mmhﬁe used
alone or in co

ination W th onhe anothe or in_conbination wth other
t herapeut i %"\Porsmé'ie%l@‘i’fbs’t"feﬁ"‘%{g@?ﬁgs““’"r ﬁ&é“’fﬂtﬁdﬁféf’?m@é‘ﬁ e miede| 9fz3¢8on Af Mrevo or
invirro. EBh@omhﬂefoﬂ|Fod(h$aaUBSb)aﬂﬁbtda|ﬂBmMU85elmgsaflcl.lés ndydedifghg asdnimpreifgtiecon
wll vary d n g1 e n cul ar
corrpounds eﬁlg%p ggne'ﬁ%c?n% h%%ga%g f:NEé gJS]‘Ji ) Qig owﬁdnnﬁlla (L{ z% sg%ies&m?er?dg{%&dg
composi t i m@eraprecoemﬁt%y@éjc CWUW&gfrﬁ %de(lbrselactdeééwrrm umﬁén%ﬁ)ra@eemm angr
treat npnt  EfingAhddfebd sebbnié b)ddvﬁlﬂitﬁgfheﬁbthrhéd ar@rgycawarah the severl ty 15 of the
condition to be treated. a

adm |strat|o in
on the di sease YSAGFYY 5‘,%5’?5%83‘PH‘&’?“"g%\‘}%‘fﬁntO{/"""f’ﬁ 3 "(?B‘Hi%’gﬁ ?3521?’? ﬁBA‘ )
present i naner(ilBpare neeyrelzat feporsithatredifeatibn aod nhend sihé ICexdings iof hEanosystrdamsao,azlsl y or
local l'y. Ay rg]erea i el oEAND AR LAY Al @.@%ﬁ%b;ﬁ SAluQ, F8y be

found in Re har maceut i cal  Sci ences, hiAg

Co.) East o?@““#’AB(Vl@%‘)‘e GV At DusVier b Sere M. %uBF%‘@aﬁ’Féﬁ%"es'aﬁﬁz @&P%nt s
are cited hHerabbiear09he28%ica6H, PRFVEI dnll AL actha@WhitRRESr fific bkigs ﬁ(oﬂlﬂfr@’f mnces,

publrcatrons and tensrs r.eby. i GO, PRb&L Yo, f reininits
entirety. @B'f fa %wﬁr owu%d'cegge" €% @?9 ﬁaﬁtZ g ﬁﬁ}g‘t f 2{? K i tic,
preferred ermberm neeqanane oftmﬂnem% Rﬂy@nﬁrléﬂloxmlrdn -dpdiengB-oiveaasid, t @ithi pptentt he

scope of parmraﬁ,;r.r%nara{nm&.qm alazrmrutrﬁnrrmmr bty et Rbs! D850, 8¥30D! S
speci ficall ! tras representative conmpounds of the

cl asses ofSPE%fﬁFﬁ%ﬁd‘s{ S&@?& M 'tBéﬁ‘“'H‘é‘F‘é‘i >ha"ﬁ'éﬁy5 B et sedsypietici dfé‘é?‘”ﬁ)%%ﬁﬁﬂfé%"% 17
exhi bi 25 iled Rliﬁlli‘érfadoglﬁt’bn(lﬁﬂt that: wattabhnrmheﬂemtroamnamm grlolis, quttedsinktiedt theigadel
for human eff.ic tre Lner Si d s of the,
conpound o‘fomﬁo ases? He)b'(ﬁ%caywen eog,rtsggi)g éx) 1 e@""f%?grgﬁéd&%d udﬁtf'?dé'%?t
Formul a (18X, rl%lsrvertemm eg@nge of getenced TTn’deomblhart@ugiﬁ tﬂéfidbseagxosyrvahecsitrzed in

accor dancesermsymhés#a 8f p&dg&%%&p&tﬂdﬁx @ﬂmr@g)lshom be BE-RIdRGE AHitH thdnl sy o
Exanpl es 2-5, "at congcen [ showed siml ar vrarlrty

rati ons as
conpar ed t!ONATHERTRY & SHPPIEEING q‘%ﬂﬂ@’é’?ﬁ‘?{é °’EZH‘&FS iN?é GEpsitbie pigicyoxidersprthage)of
t he eval uaind @OXBEIzRdtitvaggenase-TINFigare ) nt hesr s were not nediated by a direct
cytotoxic 1861 of theompo R Ahrmtie I (@ 13202 Subsequent studies with
certain pr enonstrated that TTL1
exhi bi t ed appr Cbhe nigiteeh-ytep synthesislol)thé alnpogide af Bormalad (1M) AIN) @ﬁﬁmm)eﬁ sh@.vnTinlE
SYNTHETI C ,g;égyg gg?glg ( LLing TNEa
TTL3 whi ch %J%Nr?gqa:crl{ a ||"€f\8n peéélﬁee%qpaﬁmm ok i'(t)ﬁ"oe%?h etf "ipa'épono a
appr oxi mat &gty pHagatogmsefubyin SARestudiget Tha lvq)ogmhmnﬁmce of the pmuspaipisydiameafiold 5
note that simlar to the conpound of Fornmula (1), neither TTL I nor TTL3
significantly inhibited IL-6 synthesis. EXAMPLE | Stereoseiective Synthesis
of Conpounds of Fornulae (1~ and (I1) The first stereosel ective synthesis
of Conmpound of Formula (1) has been accé¥plished. Qur 10 synthetic plan
departs from (-) Weland-M esher ketone (107), see Figure 18, and calls
upon a Di el sAl der cycloaddition reaction for the construction of the Cring
of 101. The described synthesis confirns the proposed stereochem stry of
101 and represents an efficient entry into an unexplored cl ass of
biologically active diterpenes. The root bark of Acant hopanax kureanum Nakai
(Aral iaceae), a deciduous shrub that grows in 15 The Republic of Korea, has
been used traditionally as a tonic, sedative, and as a renedy for
rheumati sm and di abet es. (I\/bdi ci nal Plants of East and Sout heast Asi a,
Perry, L M i thzger J. Eds MT Press Canbrrdge VA and London 1980) .
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Inc.: U S A 995, T nes;, Academ c Pre
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~ YV e




10 naturally occurring anal ogs, and the conpounds of Formula (Il) and
(I'TA), was C jshed by altering the atomic orbital ¢ ts at the
termni of t eo(f)’ 1 égne, supporting the use of a heteroat on@e‘ﬁggﬂ?ﬁ g di ene,
such as 104, during the cycloaddition See generally Overman, L. E.; Petty)
C. B.; Ban, 10. 1 6335—
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ineffeedive in this case. Wth a substantial anount of 104 at hand) we
investigated tile Diels-Alder reaction, using 103 as the dicnophile.

Several thermal- (-78 to 80C) a id-(BF3Et20, Tid4, AIC3 and
SnCl 4) catalyzed Diel s-Al der co (tested. Best results were
obtained with SnCl 4 in nethylené -20C and afforded al dehyde 118
in 84%yield as a 4.2:1 mxture gofrers. To sinplify the product
characterization and al | ow adeqyate sgparatlnn, this m xture was reduced
with NaBH4 and reductively desullfurjized usingg Raney Ni. Al cohols 119 and
120 were thus obtained in 91 %overall yield. The structure of these
conmpounds was 30 assigned by comparison to the products isolated fromthe
reacti on between 103 and 112. 'treatnent of the major diastereoner 120 with
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hi ghl i ght edd}yy.24 g3H)npl enent ati on of a Diets-Al der reactlon bet ween di ene
104 and.5 methacrolein (103), which set the stereochem stry at the C 13 and
C8 carbon centers. The descri bed synthesis of 101 requ~rcs fourteen steps
(starting with enone 107) and prjoceeds T& approxi mately 9% overal |l yield
The overall efficiency and versagtilityMe our strategy sets the foundation
for the preparation of designed [ana t h{i nproved pharnmacol ogi cal
profiles. EXAMPLES 2-8 10 Stereosg/r z Sypt hesi s of Conmpounds of Fornul a
(11B) The procedure outline in Bxanple 1, angl depicted in Figure 23. Schene
6, mayspe nodified or truncated tta yip?dthP conpounds of Formula (I1l) or
Fornula (1'1'B). EXAMPLE 2 The conpound herein designated TT1,4 was

synt hesi zed by follow ng the procedures of 15 Exanple 1, as depicted in
Figure gthxaaM-glhdéclﬁﬁm&éH‘@r)T Mmt:b\esfahmdileai(gé@ged mblLig dinfethMlebxick (Idfbg
conmpoun erein i s ,sypthesi.ze n ures
o Bxanpl o) v pRsRTnES ablieq BRI 15 0F B Tt trurad B /5 1 o
the reacti 6|da)de1m tbtnesdrrcwt F9 &Jfoel @gre day. €fhe (&sl)ltmgtmwlmlmdminhomvhs wandedtthZin
reacted wth 3.0 equivalents Liar, in DVF, at 160C, for 20 approxinmately
three hours, to a yield of approximately 93% of the conpound herein
designated TTL2. EXAMPLE 4 The conpound herei n designated TTL3 was

synt hesi zed by follow ng the procedures- 333 depicted mFigure 14, to yield
conpound 13. This compound is herein designated TTL3. EXAMPLE 5 25 The
conpound herein designated TTL1 was synt hesi zed by foll ow ng the procedures
as depicted in Figure 14, to yield conmpound 13. This conpound is herein
designated TTL1. EXAMPLE 6 A conpound of Formulae (11B) wherein Rs is a
hydrogen and RO and R s are separately selected fromthe group consisting
of C -C6 alkyl, and C, -C6 substituted alkyl is synthesized by 30 foll ow ng
t he procedures therefor of Exanple 1, except that the dienophile is

sel ected fromona of the conpound of Formulae (I11) wherein R-5 is a
hydrogen and Rv and R 5 arc separately selected fromthe group consisting
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Forrmulae (1), (I1)) (1l'A and (11B) on specific cytokine signaling pathways
such as Caspase-activity (Nr-1) Nr.3), NF-kB, MAP-kinase activity (P38, ERK
and JNi§ will also be perforned. Restt 2 clinical studies
denonstrated that nurine RAW 264. 7 d with increasing doses of

t he synthetic conmpounds of For nul as B). specifically those
designated TTLI and TTL3 herein, af ilons as high as |Oug/m
showed simlar viability conpared {o controls indicating that the
inhibitory effects of the synthetig¢ (,Qorrpounds af Forrmulae (1) and (I1B) on
TNF-a synthesis were not nediated py a digect dytotoxic effect. 30
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LPSFormul a (1) (0 1 F.g/m)Fornmula (1) (I ~g/m)Fornmula (1) (10 ~g/m )TTL1
(0.1 ngM);J;,éb ~g/ M )TTLL (5.4 pglM)TNF-a (ng/m)1 Q%g.é o3 76038
TABLE 2 | nhi I'on of SAC-Induced TNF-a Synthesis by the rrpoun

Formula (1) and TTL1 SACFormula (1) (0.1 ~g/m)Formula (1) (1
p.g/m)Fornula (1) §1o ltg/m ) TTLI %o 1 ~ m TTLI (1 Fg/ m% ;5 b& .

F, g/ m ) TNR-34 (engDnt- %%}%Ql(l*eélrlmléﬁ‘z% 8sHH0!- ¢ PE3K): | A (sppi R(1°0
SAC- | nducegn3, cpclk) Syod.91861.5 1935, 1 2, @0ammourdd 1034.501 5sba, J6l9) 289)do8T! ,

SACFor mul a (1) (0.1 ~g/rr1)ForrruI a (I) (1 ~g/m)Formula (1) (10 ~g/n1)TTLI
(U1l ~g/m)TTI~I (1 ~g/mM)TTLI (5.4 ~g/mIL-la(pg/ mM)70013501050350
~950400300 TABLE 4 The Conpound pT Formulgs (1) and TTL1 Do Not | nhi bit
SAC- I nduced I L-6 Synthesis SACFpr mul awgl o(qQ.1 pg/m)Formula (1) (I

ug/ m)Pornula (1) (10 p.g/m)TI" |1

10  Ketoester 5. A solution of lithium (0.72 g, 0.10 mol) in liquid ammonia (400 m!) at -78 C was treated
dropwise with a solution of acetal 4 (10 g, 0.045 mol) and fert-butyl alcohol (3.7 ml, 0.045 mol) in
ether (40 ml). The resulting blue mixture was allowed to warm and stir at reflux (-33 °C) for 15 min
and then cooled to -78 °C again. Sufficient isoprene (approx. 8 ml) was added dropwise to discharge
the residual blue color of the reaction mixture. The reaction was then warmed in a water bath (50 °C )

15  and the ammonia quickly evaporated under a stream of dry nitrogen. The remaining ether was removed
under pressure to leave a white foam. After a further 5 min under high vacuum, the nitrogen
atmosphere was restored, and the lithium enolate was suspended in dry ether (150 ml) and cooled to -78
°C. Methyl cyanoformate (4.0 mi, 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 ml) werc

20  added and the mixture poured into a separatory funnel containing saturated sodium chloride (100 ml).
After separating the organic layer, the aqueous phase was extracted with ether (2 x 400 ml). The
combined organic layers were dried over MgSO4, 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=
0.40 (silica, 50% ether in hexanes; [a]zSD: -2.9 (c=1, CgHg); IR (1lm) v max 2943, 1746, 1700; 132

25 NMR (400 MHz, CDCI3) 8 4.00-3.96 (m, 2H), 3.95-3.86 (m, 2H), 3.74 (s, 3H), 3.23 (d, 1H, 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, 2H), 1.21 (s, 3H); 13
NMR (100 MHz, CDCI3) &205.4, 170.0, 111.9, 65.2, 65.1, 59.9, 52.0, 43.7, 41.6, 37.5, 30.3, 29.8,

26.2,22.5, 14.0; HRMS, calcd for C15H2205 (M+Nat) 305.1359, found 305.1354.

-34-



(0.1 Fg/ M )TTLL (1 ~tg/m)TfLI (5.4 p.g/m)IL-6 (ng/m)75659080838665 O a 0O
JwNaw-~9 0 N ON TABLE 5 TTL3 Inhibits SAC I nduced TNF-a

Synt hesi s Uﬁ@t Wat ed SAC 0.001 |~g/ml 0.0l ~g/mi 0.1 dquf?}fSw“aa/m 10
pg/mM TNF-a (ng/m) 5 375 80 75 85 60 80 O0 0 J wN¢c, t TABLE 6 TTL3

i nhi bits SAC-Induced I~ 1 Synthesis-Unstimilated SAC 0.001 Itg/m 0.01
~g/m 0.1 Itg/m I~g/m 10 Itg/p IL-la (pmm 0 650 200 220 190 180 r
170 TABLE 7 Inhibition of 1,PS-In hesis by TTL3 (TNF-a
(ng/m)) LPS ( 1 ~g/mM) + TTL3 (p L x 10-') ~(1 x 10-i)(21 x
10-5) (1 x 10-0)(1.0)(1 x 1U2)- E 8 TTL3 Inhibits
Mrtality After LPS/ D Gal Adm nis bnt *Mortality 24
hoursMgrtal ity 48 hoursLPS/ D Gal 1 Fal + DVSO_

81 1091 10LPS/ D- Gal + TTL32/102110 [T Au treatiients|were ~.p., i i ~sS

aommt stranon 4~ mnutes pnor to L{'S b 6

Ester 6. A solution of ketoester 5 (7.0 g, 0.025 mol) in HMPA (50 ml) was treated with sodium
10 hydride (0.71 g, 0.030 mol). After stirring for 3 h at 25 °C, the resulting yellow-brown reaction
mixture was quenched with chloromethyl methyl ether (2.3 ml, 0.030 mol) and the reaction allowed to
stir an additional 2 h at 25 °C. The resulting white-yellow mixture was then poured into a separatory
funnel containing ice-water (100 ml), saturated sodium bicarbonate (50 ml). and ether (200 ml). After
the layers were separated, thc aqueous layer was extracted with ether (3 x 200 ml) The combined

15  ethereal extracts were dried over MgSO4, concentrated, and subjected to chromatography (silica, 10-

40% ether in hexanes) to yield ester 6 (7.7 g, 0.024 mol, 95%). 6: yellow oil; Ry 0.45 (silica, 50%
ether in hexanes); [o.]25D: +26.3 (c= 1, C6H6); IR (film) vmax 2951, 1728, 1690, 1430, 1170; Iy
NMR (400 MHz, CDC13) & 4.89 (dd, 2H, J=22.8, 6.4 Hz), 3.93-3.91 (m, 2H), 3.90-3.84 (m, 2H), 3.69
(s, 3H), 3.40 (s. 3H), 2.72-2.68 (m, 1H). 2.24 (bs, 2H), 1.80-1.42 (m, 4H), 1.37-1.15 (m, 2H). 0.960 (s,
20  3H), 0.95-0.80 (m, 2H); 13C NMR (100 MHz, CDCI3) § 167.8, 150.5. 115.8, 112.1, 93 0, 65.2. 65.1,

56.3, 51.3, 40.7. 40.3, 30.3, 26.4, 23.6, 229, 22.3, 13.9; HRMS, caled for C17H260¢ (M+Na™)
349.1622, found 349.1621,

25

30

Acetal 7. A solution of lithium (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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owNSs WO 001 73253 PCTNS00/ 13202 Wil e specific enbodi nents of the
i nvention have n shown and described in detail and exe ified to
illustrate PRE° 2%% i cation of and the principles of the |cﬁ:8kﬂ'{q36%) it will
be under st ood that the inventi on may be enbodi ed ot herw se wi thout
departing from s\ E es '_$ﬁ°c WO 00] 7 53 pPC f/U800113202l T 1S
CLAI MED 13’“&‘0‘% oA E g PReCX 8T 4%iMn %’ﬁ%‘ﬁ?‘b‘at"t“éetttfé‘tﬁlr°8°e ~ ~4~
R RS 11 R&SRCG@gHn bnd9raR8lyjqu¢n,ched b 2xE8s loddmdRibBe (B anled.2s mR). The &s}lltmgtxﬁdcf rom
the group | 3 | &%ﬂ‘t Gr ALVl Gy, @Ci ds,
C-Cz acy ﬁ%ﬂ%{ééno%dgs@chﬁ& (]nS q%uloggﬂer ZméeS hee If;gcn ap s 1'15 ecré ndary
am des, (@ratecbazl) (5@~C)owﬂystlfr@stfcpralrtyalm"t;éhe amEon@ 19 eVPEHA T IS reaemlmxtztc(ves C z)
g[zhgr S5 Ci) ué;lclzedab K\y\ba‘ier (C@(r i), Zsoa-lgmﬂil’claﬂ)t)haftdl(tl@dm@l ¥l ether @Dﬂ GlZ adl dﬁﬁﬂy lisfio a

z substitut

re
separ at el f“@é’l“&ﬁé’&? §%¥'t?j%¥F%§V§ﬁ sepé”‘heét g“g%‘ﬁ““t%'i':wfs %{‘I“E"“Taa wig “%E' G x 200
subst i t ut ed).al gl ®mbiged @hzrealdmww wer€zdrigl oveulgsP4. urtoe@n@dtckiemyd sutipcted 1€, 7
%le }/Eyl?)’ a?grogctgéﬁra%hggsnpca ] 0% ét el l}eg se}rt'(l)ﬁ':ﬁ 8?%25 ggj Y ?’615&’ 7-§gmi-and
al kyl, 15 dgstafinZ y8lshisdil tmtee)okoalslkgal S0% GaxexGnZue)aalnt@anyd]ZS[ﬁmcsztsubss}ng);utmd

al kenyl Cz-C,z alkynyl, and Cs-C,z aryl; R6 is selected from hydrogen, a
hal ogel, QfilnQ,vamaal2R3A, 17@, 1466, 380 h23i t@@é’dlahliw\’ﬂl (4QQM@Z.ZC%¢'K)851§/P5 -3.8%06~2

substitute Y a
nal ogen. - e, 2105 5 g, Pl 1 et S SRS B L I DO RS o
subst i t ut édcaiNge b MG, cﬁclg)all‘cmhmw a5z €12, a¢q;|43 7,8%d, 2(07 Ro4, 82 RY,5 are
separately selected from hydrogen, a hal ogen, CHz, C~-C~ al kyl, C-C6
subst i t ut €@-1al4k/IHRNS, cated @T‘Rtﬁh&lﬁm @?‘J’(Jfﬁ@u‘l%t’lfft“ﬂ@é@ 1@04%enyl , C -C5 al cohol ,
and CS-C~ aryl; wherein the conpound includes the prodrug esters of the
above corrpounds and the acidaddition salts thereof. 2. The conpound of
Caiml5 wherein: 25 R is selected fromTtydE)og n, a halogen, and C -C, z
arboxyllc acids) C -C,z acyl halides, C 'hG f ac I resi dues, Cz-C,z esters,
Cz-C,z secondary am des, (C, -C~2)(C ’
(C-C2z)(C-C,z) ethers, Cz-C-2 alk
al kenyls, Cz-C, z substituted al keny
PCT/ USCQ 13202 3. The conmpound of O
group consi sting of hydrogen, a hal , - C6 carboxylic acids)
C -Co6 %Pcyl hal i des, C, -C6 acyl resi:q ters) C, -C6 secondary
amdes. (C -C~-)(C -C~) tertiary am des, C, - C~ al cohol s, (C, -C6)(C~-Co)

ethers, G, I_(&;neaﬂl. l&ys!oﬁltioncdf_ac%‘ta@7 (4.1 g, 0.014 mol) in THF (50 ml) was treated with 1M HCI dropwise

(approx. 15 ml) at 25 °C with stirring. The reaction was monitored by thin layer chromatography and

sjubstituted al kyls Cz-C, z
aryls. -63 WO 00l 73253
in: R is selected fromthe

neutralized with sodium bicarbonate (30 ml) once the starting material disappeared. The resulting
25  mixture was poured into a separatory funnel containing water (100 ml) and ether (100 ml). After the
layers were separated, the aqueous layer was extracted with ether (3 x 100 ml). The combined ethercal

extracts were dried over MgSO4, 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]25D: +3.5 (¢= 1.0, CgHg); IR (film) vimax 2943, 1728, 1449. 1239, 1143, 1095, 985;
30  1H NMR (400 MHz. CDCI3) § 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) &
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5 substituted alkyls, C -C~ alkenyls, C--C,, substituted al kenyls, and
CS-C6 aryls ecorrpound of Clalml) wherein R, is fromthe
_group consﬂgf)%P{Z)J - esters and C,-C6 acyl resi due?’%@'&%ﬁﬁé corrpound
of Clalml whereln R |s selected fromthe group consisting of C=-C6
esters. compound _of Cl i Qy\/nerei n Rog is selected fromthe

T oup condt Lk TG0CHAEL e KT oot bt S S N1 Gr GPES. Hed e
compound @, 4 iEl;MENa 6! Bd6N, fﬁ{;ifdafgbm&_r, R8, R'-R 5 is each hydrogen. 8. The
conmpound of aim7, wherein R -R5, R-) Re) R-,-R 5 is each hydrogen; R-,
R6, and R9 are each nethyl; and Ro is CHZ. 15 9. The conpound of C aim1)
wherein R 5 is hydrogen, and R ~ is selected from hydrogen, a hal ogen, and
C -C, 2 carboxylic acids, C -C ~ acyl halides, C -C acyl residues, Cz-C-Z
esters,” Cz-C,z secondary am des, (C, - tertiary am des, C~-C, z
al cohols, (C -O(C--C-2) ethers, CzZ-C -C, ~ substituted al kyl s,
C-Ci alkenyls, CZ-C Z substituted a Cs-C,z aryls. 20 10. The
conmpound of Claim1l) wherein R5 is h R ais selected from
hydr ogen, a hal ogen, Cz-C6 al cohol s, alK C, -C~ substituted

al kyl's, Cz-C- alkenyls, CZ-C6 substit Jnaﬁizcalmenyl s, and CS-C6 aryls. 11.
The coeround of Claim 1 wherein the fonpound is sjel ected fromthe group
consi sting of TTL1, TTLZ2, TTL3, and TIL,A_a.ad_t_he_ﬁrodrug esters and
acid-addition salts thereof. 25 12. The compound of Claim1l. wherein the
conpound 'ﬁkﬁfebe%s%ﬁu&{&%&ﬂﬁs @ro%@am{bﬁu@&hmsoqm ELsLtJea@alebltﬁih?amaga&mdae

prodrug esters and acid-additi alts of treating a
di sease cdh Eilgmmed; I 'é?f“f"? H?ﬁ sf’ﬁ%’ abrf‘o% ff’r J:Bﬁ'éq tET"i ‘W@""B‘fd ‘Y H‘fSP‘H'r'ﬁ‘rﬁ‘P?’B‘Wm

t uber cul oug0 pileda ivaayer (ImﬁUMGmdxthe et psuyed mameparam@rfdmvmahﬂ hAyerdlwsease,
;SE:‘ QCE lfsgz)esgga}'ate%l Q’P q§§ S'ear‘%P %x%g&?dr\ﬁ{h%&texl 8 % 50 mtlf t‘Ilhv: org :gcblgyegs Wwe c rtom%%ed
conmpound tdsied wigh M@S% smsremmed,saatil ghbigefeda |chrommwrmhn (sulhe leéﬁ’boﬂ\nun h@cam)eto

conpound of  d 4. The oqg, m1 ip the conpound is
the conpodilgr do”ﬁ‘y@ﬁ iﬂ‘égf 6 '§m°'”%/g; %G,WL“?" S°§‘§ rpf 8%}“*] $ %O‘lgfreﬂfﬁ"ﬁ‘féa“‘sx !
conpound hauR RebotNmg:, Co-9wi3kg (& BRLGALS, sm)rmww(m -1@5119234@0@1@116&25313@ R9
RS R6 RI0 RI1 ~4 R 15 PCTNS00/ 13ZQZ K3 ~ ~~.. X R2 1 R13 wherein: if
any R3-Rs,3H}1. 17RgQ1(R' una, es: 6, 3rm;t 13r¢yrdMagmMRaca¢:13R+z7 6086.5396.5,55008] mnw ,
or Rp is not lected fromth e%]roup con5|st|ﬂﬁg

hydr ogth, 43%&4 63@1% 35é®é}14 2&*‘ é %an»rlt?dxm cHRM S ealeg: for €1 62408 (MR R8s

C -C ~ acys1he8i Adue474697C, ., esters, C -C,, secondary am des,
(C,-Ci)(C-Ca) tertiary ani des, C,-C,, al cohol s) (C,-C,,)(C,-C, 2) ethers)
C -C ~ alkyls, C--C z substituted alkyls, C -C ~ al kenyls) CZ-C-~
substituted al kenyls, and Cs-C, 2 aryls; but 10 if all R-Rs, R, Re, R'-R 3
are hydrogen, Rz, R-, and R9 are eac Rois CH, then R is
selected from hydr ogen, a hal ogen, d ic acids, C -C Z acyl

hal i de¥’, C,-C ~ acyl residues, C~-C, [, , secondary am des,
(C-C2)(C-C~) tertiary am des, c2 (C-Ca)(C-C 2) ethers
ot her than nethyl -acetyl ether, C2-C C,z substituted al kyl s,
CZ-C, ~ al kenyls, C--C, ~ substituted gl keny‘ ¢ and|C2-C ~ aryls; 15 R~ and
RO are each separately sel ected fronj Meeogén, a hal ogen, C -C, 2 al kyl,
C-C, 2 substituted al kyls, C2-C,z al kenyl, 1€~- C? |substituted al kenyl, C, -
C z al :@/nyl , C-C z alcohol, CG-C, acyts—amd~Cs=C>> aryl, R3-Rs> R~, R8,
and R **R are each separately selected from hydrogen, a halogen) C -C, 2

al kyl, C, ﬂkeneﬂl)b&tsbtuti&rﬂdaﬂcw@y‘l(sw @‘,ZkﬁnmolalnklemyioxanQ(zon)-armLﬂgﬁdmet(uheﬂwas
alkenyl CzZ- C~Z 20, al %/ -C? ary R6 is selected from hydrogen,
a hal ogen, reied @t&haﬁ'krmaabrst(@oin@u&wmfews bydgqgraated ppdegprossyr k@d‘;ﬁrm >éz Ctz
substi t ut efméal Kreydactioa melxtliz-was thembiliysaywith elRe(10 @S fl@at tRdudh Opid by eliepana, a
hal ogen, CH, C -C6 al kyl, C, -C6 substituted al kyl, CZ-C6 al kenyl) Cz-C6
substituted al kenyl, C -C~2 alcohol, and Cs-Cz aryl; and 25 R 4 and R 's
are separately selected froth hydrogen a hal ogen, CHZ C -C6 al kyl) C -C6
substituted alkyl, C-C6 al kenyl, '|37'subst| tuted al kenyl, C,-C6

al cohol, and Cs-C6 aryl; -6~




WO 00r 13253 PCT/ US00/ 1320Z wherein the conpound includes the prodrug esters
of the abov unds, and the acid-addition salts ther The
conmpound of&&%glfggﬂgl ~, wherein: R is selected from hydrpg:g;é!ﬁ?o;]gmﬁal ogen)

C-CZz carboxyl ic acids, C -C,Z acyl halides, C -C5 acyl residues, CG-C, ~

esters, Cz- sSecC erti

S ool s Sraghed pipsRoL 3,‘%.15’5‘9& R RAter T R R RS a'keC%&
al kyl's, Cobs¢g l%uhﬁctllés%)em Sidedds Bil; TENMIRZ(4®) MBRII13) 6% 58, (ad, subst:».pwtmﬂ
al kenyl s, and C~--C 17. The conmpound of C a| m 15, wherein: R

sel ected f¥drdtlh 3@4&16%&38&912% CRgthf! ?fy’cﬁ%@eﬂl) &6he %Beh-‘*? cxam. 48, 1¢9

car boxyl i gs,38),aar @90 (kr2+6:0:893¢ yh) hal i des, C~-C 2 acyl residues, C -C z
esters, C -C,, secondary amdes, (C, - C~2)(C Cl2) tertiary am des C-Ci
al cohol s) (C~-C 2)(C~-C,z) et hers C -C z alkyls, C--C,,_ substi tuted

al kyls, C2-C,2 alkenyls, C~-C Z gupstrrutred. a kenyls, and Cs-C,z aryls. 18.
The conpound of Claim25, whereip R is,sgfFecied fromthe group consisting
of Cz-C,Z esters and C, -C,, acyl reS| 5|/ 19. The conpound of Caiml

N
o)

S, wherein R is selected fromthe g sjsting of C2-C6 esters. 20.
The compound of O aim 25) whereip R efted fromthe group consisting
of Cz- %6 al kyl groups and CzZ- C6 1I ken%I 'groups. 21. The conpound of Claim
15, whEr ei n R3- Rs, R~, Re, R'-R a%h hydf ogen. 20 22. The conpound of
Claim 21, wherein R3-Rs, R~, Ra, L2 Ri s''is eaph hydrogen; Rz, R6, and R9
are each nmethyl; and R is CHz. 23, The compound of C aim 15, wherein Rs is
hydrogen, and R 4 is selected from hydrogen, a halogen, and C -C z
carboxylic acids, C -C Z acyl halides, C -C, 2 acyl residues, Cz-C-2 esters,
Cz-C Z secma.ebamyAamuqufa(kae-lmxw)s(gg86;.1‘@1) it B¢nzéna k(80 rainada3IF (CxmGwas adaedhol s,

(CZC CC;@aI( Sv:th c)'l tr@ %ﬁeﬂ:ﬁ]e S(t?ﬁ §t9e dﬁrl *EAdsth rglc,ug;f |Ja|x ueQ»?éE %"Iﬁeﬁ% ﬁIO ;l Aflms

conpound odiftﬂ@]c%ghm 1% reaginarves quemchsd pith iy @*ﬂéljé hml2AanRDaeng the geftee Meﬁpqureé m

hydr ogen, igto fa%l:ﬁa&aﬁy fu% %taalncgah&lr BL00 Gity 4aB etﬂlla(rl(YdOSnl) Qﬁ&@ep&uﬁh@tmé ldf/&éj the
en

al kyls, C~-Cb6 0 25.
A ot hod g e Saed i e 1B R0 The SR P e e NP ot v
of infl ammgmmc;ontqmtraﬁcbaﬂdt}ubeqnﬂdemetograhmmtaoﬁﬁd etbérenihdxanes) te efftaddiene 11

cardi ovascul ar di sease, skin redness, diabetes, transpl ant re ecti on,

otiti s2hredP4? € hhemobgr®): n’f‘e&‘t“iflc‘ii"f)Oll Hm 087 (5157 spier &lhei‘%‘f%»c HAIMR (400
conpri si ng!\/lHH@iﬂl%)faYd 780 z'%rtdd'iﬁm@mgé iR, SabHdip9ase: ﬁQ)nQbI tdom r_ndgfy WO
001 73253 PCT/ Lf SO0l 1310Z 5 contacting a conpound l'iving tissue
of said ani-¢fdk. 3HMZeREi1d (nhdDceWplotiia. 31 193 . dmpTiintobft. 44(ﬁﬂaﬁ’fﬁ, 1878 @6lH, The

met hod of { & , rLepn S1i nd

15, 19, 20~ B0 A, SRR S R IR Blonra 3 e on
sel ect ed f1rém 12h8, g AU .0¢cHING 39,1384, 3619, 31 @8.6 76 LX.5pien8.3y, rheumatoid

pl euri gy, cancer, cardiovascul ar di sease, skin redness, diabetes,

transplant rejection, otitis nmedia (inner ear infection), sinusitis and
viral infection, conprising: identifyi ng an ani mal wi t h sai d di sease
condition; and contacting a curpcrund setected—from{a)—acant hoic acid, (b)
(-)-pimara-9( 11 )) 1 S-dienld ' 19-di en-19-o0ic
acid, (d) (-~-pimara-9(11), 15 &)” ([-) pimara-9( 11
), 15-dine, and (f) the methyl Jld, to living

ti ssueypf said animal. 28. The t he compound is
acant hoi ¢ acid. 29. The nethod of .CHal m 27, wherfiH the conpound i s
(-)-pimara-9(11), 15-di en-19-dlMe 369:Mphe et hote o£OMeaj m 27 ) wherein the
conpound is (-)-pimara-9(11 ), 15-¢ en-19-0i Cc aci g~

-38-



'31. The met hod of Cl aim 27, wherein the conpound is (-)-pimara-9(I 1),

15-di en- 19- tate. 32. The nethod of C aim 27, V\/n conpound
is (-)pi mara-é% %%e | S-diene. 33. The method of O ai mc‘?# M%g?zel n the
conpound is the met hyI ester anal og of acanthoic acid. 34. A conpound

havi ng the | Lo hem cal  struct R8.. R~4 R15
\R12 R R~ 1&’8’ (llqsw nggl 9 eﬁicéolﬂ% (bjg ml SRgﬂa]oﬁnxjﬁdlerﬁ ld'?&ﬂ' &é%gmﬁl)zwm

1" ~1~ R13tirredgfer 8 WD 250 CTSEERNRCHMIDS. 1306 2xoptygnathaproRn wiasckhd®, remayed under
coval ent| xedutea Cﬁ@m@ndrhmd@ gPodBct @aaokuﬁecteda{oechmtbaasﬂﬁgesi ﬁm% Etnﬁ' dr oup

consi stin substituted al al en and
Cz-C6 sub Fflere @dffawdw&#}fdgs 1254 %cﬁﬂhggaﬁa mepel, 19078 aﬁem'wéo%%%ﬁreg@ﬁa 3a1’te| y

sel ect ed faomidndCioyer ad &l oyeae) o, RE Z5A{skiyd, 25% clier Grzxmed)s ti2:1IRL(AGN)
al kyls, Cz-C,z al kenyl, Cz-C, z subst‘tuted al kenyl, Cz - C z al kynyl, and
C C, z acmpax il @216CL7z?6dr49l 12133“@% PRNMNR‘éOO Mha @C‘Rwé’oé\mﬂﬂkﬁﬂﬁsl“) R~,

d I T4t hal
2 o Bip  BoofS G151 SRS oSl ERbE AT NARER 3 dl0eh,

al kenyl , (Zih— Oz 1.60-Kyhgrd, 2HANE0-C23 @y, zman yv (s, 31}41) marm) F@@z (@BH);i H@e(pmmamt |y
sel ect ed f Q) )hé/@ &7 algés?l 199811 3 4‘{<§34% Oau(yé’l &299(3, 3§.8.5:ﬁ;9§53[>§%%d Kyl's,

Cz-C z alken? C, z'Su tute enyl’) "an and"R’o are

R o. Ifbde%rsdﬁné |2M65;.%|>€¢§?3d12f*r dra@ﬁfd&,o B CgREP IR ilm 5@4410593@ fou,
C~-C6 substifuted alkyl, Cz-06 alkenyl, - C6 substltut al kenyl, C,-C~z

al cohol , amd1,@333C) zszarlyll NMB@OOM[@WM bagsi ), §.4e(nf, aH).Gwdc(g 3t ernocalo

structure 3 15 =~ ' .o~
fas R QLo 9}’3 A & e D8R s 2B QoA 90 1 RS B bR and
R . are eagf ?%CI}%dlflﬁ WBHMOQF(QBH) @3NS, SUH;NPBONMR, ('l@l\/ﬂ-iz,kﬁb@b?@mﬁﬁ
substi t ut ed aI kenyls, and Cz-C6 substituted al kenyls

177.5, 147.4, 114.6, 55.8, 513 473, 4435, 40.7, 40.4, 38.4, 37.5, 31.5, 28.6, 25.0, 24.2,21.9, 19.9,

15 19.6,18.7.

The preferred way to purify the diastereomeric aldehydes is to reduce them with sodium
borohydride in MeOH and separate the alcohols. The major compound (top diastereomer) can then be
oxidized to the desired aldehyde 12 upon treatment with Dess-Martin periodinane.

20

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 mi, 0.86 mmol). The resulting yellow
30  mixture was allowed to stir at 25 °C for 30 min. Afier this time, a solution of aldehyde 12 (91 mg, 0.29
mmol) in THF (10 m!) 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 ml) and water (20 ml). The mixture was

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



Rz and R9 and Rz and R9. are each separately selected from hydrogen, a

hal ogen, C~iv in yl, 20 Cl-C~Z substituted al kyls, ayl , Cz-C~z
substituted al’kenyl, Cz - C alkynyl, and C,-C acyl) and yl; R3-Rs,
R~, R8) and R, ~-R~-s and R3.-Rs. RT Re., and R'.-R s. are each

separately sel ected.from hydr aI 0

separat el Y2 Setk LI YU A0S, A LShOR i iy kdéﬁﬁ““?cé‘g%
al kynyl) %&diex@Sd Q‘\dZsuB_]Ec}(éd to Rﬁ:&nﬂod&bﬂ;\ (silicR ]@%chgr in B&anes) to aﬁorﬂ@lkﬂﬁnsm?mg,
Pcrn~soon3zo~ R6 and R6 are |ndependently7 sel ected from hydro N

hal ogen, @28@mol- iy 13: eoloriesspils B Prititierd 4t R4a & hexgees, B al"k‘é’ﬁ{il( O%ﬁ”’c z
subst it ut %c’rié JKEDYhad, ANG= %s @1 % 1), K50, 1}Bnﬂ9ﬁm0-ﬁf @eﬂsoggl nSEpengently

selected fr hydrogen,” a hal ogen, CHX, yl) - substi t ut ed
al kyl , SCz-zce-laﬂlKeny}H), 165 1. OB (s M. I @u*t%dmaﬂk)arh?% 3§2$m GH)Q hicotdm, 1Hhd-17

Cs- C,, I n a ol | | st Rg K7
RS R TR IS I (ﬁéﬁg)%grﬂ 9§d‘ Mbr‘%‘%ﬁﬁm@ﬂ WC%%H}%]% 14838, l'IHRdjii?izl R15
R~, Rl12 R%1.2R6.7, 44.4:31.4, 41R238.9. 38:3:31.7-34.8n1et. 8.4 2R8, 2410223, 222,.2060M8. ent | vy

| i nked, and wherein 10 15 20 R, and R ~ are each selected fromthe group
consisting of C -C6 alkyls, C -C6 substituted al kyls, Cz-C6 al kenyls, and
Cz-C6 substituted al kenyls; Rz an X R9. are each separately
sel ectgd from hydrogen, a hal ogen C -C z substituted al kyl s,
Cz-C,z alkenyl, Cx-C,z substitute C, z alkynyl, and C -C,z
acyl, and Cs-C,z aryl;

14: TTLY

15

Acid 14 (TTL1). A solution of alkene 13 (84 mg, 0.28 mmol) in dimethy! sulfoxide (20 ml) was
treated with LiBr (121 mg, 1.4 mmol). The reaction mixture was rcfluxed at 180 C for 2 days. After
cooling down, the reaction was diluted with water (30 ml) and cxtracted with ether (3 x 50 ml). The

20  organic layers were combined, dried with MgSO4, concentrated, and subjected to chromatography
(silica, 30% ether in hexanes) to afford carboxylic acid 14 (TTL1) (78 mg, 0.26 mmol,). 14: white
solid; Rf= 0.30 (silica, 30% ether in hexanes); 1H NMR (400 Mllz, CDCI3) 8 5.96 (dd, 1H, J= 144,
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 (s, 3H); '3C NMR (100 MHz. CDCI3) § 182.9, 149.3, 143.9, 118.1,
25 111.9,47.5,442,41.3,41.2,38.9,638.0,37.6.34.8.28.4,24.7,23.0,22.4,21.9, 20.3, 19.5.
Preparation of Ph3 fﬂ{z.
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

vacuum), followed by I4CII31 (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-vellow mixture was allowed to stirr for 3 h at 25 °C.
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10(y##&5()'em§]lzeﬁlﬁ“n hexanes); [a]2>D +300(c— 1.13, benzene); IR (film) vmax 2930.8. ”871.4, 1724.9,
14584, 1226.4. 1149.8; 'H NMR (500 MHz, CDCI3) 8 9.51 (s. 1H), 7.20-7.60 (m, 5H), 5.57 (m, 1H),
3.65 (s, 3H), 1.20-2.32 (m, 15H), 1.17 (s. 3H), 1.05 (s, 3H). 0.91 (s. 3H): 13¢ NMR (125 MHz,
CDCl3) §203.6, 177.9, 153.7. 133.6, 133 5, 128.9, 127.8, 1 17.1. 51.3.49.1,47 7. 44.2.41.6, 38.7, 38.1,

31.2,28.3,27.8,26.9,21.7,20.2,19.3, 18.6.
10

15

Alcohol 18. To a solution of aldehyde 17 (0.50 g, 1.17 mmol) in anhydrous ethanol (5 ml) was added
20  portionwise sodium borohydride (50 mg, 1.32 mmol) and the mixture was stirred for 30 min. Aqueous
saturated sodium bicarbonate (10 ml) was then added and the mixture was extracted with ethyl ether (3

X 20 ml). The organic Jayer was collected, dried (MgSO4) and concentrated. The residue was

redissolved in tetrahydrofuran (5 ml) and treated with excess of Raney Nickecl under argon at 65 °C for

10 min. The reaction mixture was filtered, and the filtrate was dricd (MgSQO4) and concentrated, and

25  the residue was chromatographed (silica, 2-5 % 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; Rf= 0.39 (silica, 30% ethyl ether in hexanes), [a]zSD :-6.70 (c= 1.0,
benzene); IR (film) vmax 3436.8, 2929.0, 2872.2, 1728.1. 1433.9, 1260.6, 1029.7, 801.6; 'H NMR
(500 MHz, CDCl3) 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 MlIz, CDCl3) 5178.2, 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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10  Alkene 19. To a solution of alchohol 18 (20.0 mg, 0.062 mmol) in dichloromethane (2 ml) was added

Dess- Martin periodinane (35 mg, 0.08 mmol) in portions, and the mixture was stirred at 25 ©C for 30
min. The reaction was quenched with aqueous saturated sodium bicarbonate (5 ml) and extracted with

ethyl ether (3 X 10 ml). The organic layer was collected, dried (MgSOy4) and concentrated. The

residue was redissolved in tetrahydrofuran (0.5 ml) and added under argon to a yellow suspension of

15 (methyl) triphenyl-phosphonium bromide (60 mg, 0.17 mmol) and sodium bis(trimethylsilyl) amide
(0.14 ml of 1.0 M in THF) in THF (1.5 ml). After stirring at 25 ©C for 18 h the mixture was diluted

with aqueous saturated sodium bicarbonate (5 ml) and extracted with ethy! ether (3 X 10 ml). The

organic layer was collected, dried (MgSQO4), concentrated and residue was chromatographed (silica, 2-5
% ethyl ether in hexane) to afford alkene 19 (16.8 mg, 0.05 mmol, the overall yield for the two-step
20  reactions is 86%); 19: colorless liquid; Rf= 0.74 (silica, 5% ethyl ether in hexanes); [a]zsp :-14.40
(c= 0.50, benzene); IR (film) vmax 2929.5, 2873.4, 1726.8, 1637.7, 1460.7. 1376.8, 1225.1, 1150.4,
997.8, 908.7; TH NMR (500 MHz, CDCI3) § 5.82 (dd, 1H), 5.39 (m, 1H), 4.85-4.94 (dd, 2H), 3.64 (s,
3H), 2.30 (bs, 1H), 2.14 (m, 1H), 2.02 (m, 1H), 1.80-1.98 (m, 2H), 1.68-1.80 (m, 2H), 1.20-1.68 (m,
7H), 1.18 (s, 311), 0.96-1.08 (m, 2H), 0.95 (s. 3H), 0.88 (s, 3H): 13C NMR (125 MHz, CDCl3) 5178.3,

25 150.4, 125.6, 116.6, 109.2, 51.2, 47.9, 443, 41.9, 41.8, 38.3, 38.2, 37.4, 34.8, 30.2, 29.6, 28.6, 28.4,
27.8, 22.1, 20.4, 19.0.

30
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Compound of Formula (1) is a colorless liquid; Rf= 0.20 (silica, 30% ethyl ether in hexanes); [rx]25D
-6.0 (c= 0.33, benzene); IR (film) vmax 3080.6, 2928.9, 2857.6, 1693.6, 1638.2, 1464.7, 1413.8,

1376.4, 1263.1, 1179.3, 1095.9, 1027.5, 999.2, 909.2, 801.7; 'H NMR (500 MHz, CDCl3) & 5.82 (dd,
, TH), 5.40 ( m, 1H), 4.85-4.95 (dd, 2H), 2.30 (bs, 1H), 2.16 (m. 1H), 2.02 (m, 1H), 1.80-1.98 (m, 2H),
1.70-1.84 (m, 2H). 1.10-1.70 (m, 7H), 1.24 (s. 3H), 1.00-1.10 (m, 2H), 0.99 ( s, 3H), 0.95 (s, 3H); 13C
NMR (125 MHz. CDClI3) 8 150.3, 149.9, 116.7, 109.2, 47.9, 41.8. 41.7, 38.3. 38.2, 374, 34.8, 31.8,
28.6,28.5,27.7,22.6,22.4,22.1, 20.3, 18.9.

Methods of Using The Invention

The in vitro and in vivo methods described above as part of the present invention also establish
the selectivity of a TNF-o or IL-1 modulator. Tt is recognized that chemicals can modulate a wide
variety of biological processes or be selective. Panels of cells based on the present invention can be
used to determuine the specificity of the candidate modulator. Selectivity is evident, for example, in the
field of chemotherapy, where the selectivity of a chemical to be toxic towards cancerous cells, but not
towards non-canccrous cells, is obviously desirable. Selective modulators are preferable because they
have fewer side effects in the clinical setting. The selectivity of a candidate modulator can be
established m vitro by testing the toxicity and effect of a candidate modulator on a plurality of cell lines
that exhibit a variety of cellular pathways and sensitivities. The data obtained from these in vitro
toxicity studies may be extended to animal models, including accepted animal model studies and
human clinical trials, to determine toxicity, efficacy, and selectivity of the candidate modulator.

The present invention also encompasses the compositions, produced by the methods of the
invention, n 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
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. 1985), Preservatives,

stabilizers, dyes and even flavoring agents may be provided in the pharmaceutical composition. For
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like In_]ectLbhl.s cafm be‘prcpare}i n con\]:eﬁLtlonal forms, either as liquid solutions or suspensions, solid
forms suitable for solution or suspension in liquid prior to injection. or as emulsions Suitable
excipients are. for example, water, saline. dextrose. mannitol, lactose. lecithin. albumin. sodium
glutamate, cysteine hydrochloride, and the like. In addition, if desired, the injectable pharmaceutical

10 compositions may contain minor amounts of nontoxic auxiliary substances, such as wetting agents, pH

buffering agents, and the like. If desired, absorption enhancing preparations (for example, liposomes),

may be utilized.

The pharmaceutically effective amount of the TNF-a or IL-1 modulator composition required
as a dose will depend on the route of administration, the type of animal beiny treated. and the physical
charactcristics of the specific animal under consideration. The dose can be tailored to achieve a desired
effect, but will depend on such factors as weight, diet, concurrent medication and 6ther factors which
those skilled in the medical arts will recognize.

In practicing the methods of the invention, the products or compositions can be used alone or in
combination with one another, or in combination with other therapeutic or diagnostic agents, These
20 products can be utilized in vivo, ordinarily in a mammal, preferably in a human, or in virro. In

employing them in vivo, the products or compositions can be administered to the mammal in a variety
of ways, including parenterally, intravenously. subcutaneously, intramuscularly, colonically, rectally,
vaginally, nasally or intraperitoneally, employing a variety of dosage forms. Such methods may also
be applied to testing chemical activity in vivo.

25 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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as understood by those of skill in the art. Administration is preferably oral on a daily or twice daily
basis.

The exact formulation. route of administration and dosage can be chosen by the individual

10 physician in view of the patient's condition. See for example, Fingl e al., in The Pharmacological
Basis of Therapeutics, 1975. It should be noted that the attending physician would know how to and
when to terminate, interrupt, or adjust .administration due to toxicity, or to organ dysfunctions.
Conversely, the attending physician would also know to adjust treatment to higher levels if the clinical
response were not adequale (preciuding toxicity) The magnitude of an administrated dose in the

15  management of the disorder of interest will vary with the severity of the condition to be treated and to

the route of administration. The severity of the condition may, for example, be evaluated, in part, by
standard prognostic evaluation methods. Further, the dose and perhaps dose frequency, will also vary
according to the age, body weight, and response of the individual patient. A program comparable to
that discussed above may be uscd in veterinary medicine.

20 Depending on the specific conditions being treated, such agents may be formulated and

administered systemically or locally. A variety of techniques for formulation and administration may
be found in Remington's Pharmaceutical Sciences, 18th Ed., Mack Publishing Co., Easton, PA (1990).
Suitable administration routes may include oral, rectal. transdermal, vaginal, transmucosal, or intestinal
administration; parenteral delivery. including intramuscular, subcutaneous. intramedullary injections, as

25  well as intrathecal, direct intraventricular, intravenous, intraperitoneal, intranasal, or intraocular

injections.

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

30  used in the formulation. Such penetrants are generally known in the art. Use of pharmaccutically

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
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carriers comprising excipients and auxiliaries which facilitate processing of the active compounds into
preparations which can be used pharmaceutically. The preparations formulated for oral administration
may be in the form of tablets, dragees, capsules, or solutions. The pharmaceutical compositions of the
20  present invention may be manufactured in a manner that is itself known, for example, by means of
conventional mixing, dissolving, granulating. dragcc-making, levitating, emulsifying, encapsulating,
entrapping, or lyophilizing processes.
Pharmaceutical formulations for parenteral administration include aqueous solutions of the
active compounds in water-soluble form. Additionally, suspensions of the active compounds may be
25  prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or vehicles include fatty
oils such as sesame oil, or other organic oils such as soybean, grapefruit or almond oils, or synthetic
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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polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as the cross-linked

%o\"

5  polyviny! pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate. Dragee cores are
provided with suitable coatings. For this purpose, concentrated sugar solutions may be used, which
may optionally contain gum arabic, talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol,
and/or titanium dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. Dyestuffs
or pigments may be added to the tablets or dragee coatings for identification or to characterize different

10  combinations of active compound doses. For this purpose, concentrated sugar solutions may be used,
which may optionally contain gum arabic, talc, polyvinyl pyrrolidone, carbopol gel, polyethylene
glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures.
Dyestuffs or pigments may be addcd to the tablets or dragee coatings for identification or to
characterize different combmations of active compound doses. Such formulations can be made using

15  methods known in the art (sce, for example, U.S. Patent Nos. 5,733,888 (injectable compositions);
5,726,181 (poorly water soluble compounds);, 5,707,641 (therapeutically active proteins or peptides),
5,667,809 (lipophilic agents); 5,576,012 (solubilizing polymeric agents); 5,707,615 (anti-viral
formulations); 5,683,676 (particulate medicaments); 5,654,286 (topical formulations); 5,688,529 (oral
suspensions); 5,445,829 (extended release formulations); 5,653,987 (liquid formulations); 5,641,515

20  (controlled release formulations) and 5,601,845 (spheroid formulations).

Compounds of the present invention can be evaluated for efficacy and toxicity using known
methods. For example, the toxicology of a particular compound of the present invention, or of a subsct
of the compounds of the present invention sharing certain chemical moieties, can be established by
determining 17 viiro toxicity towards a cell line. such as a mammalian, and preferably human, cell line.

25  The results of such studies are often predictive of toxicity in animals, such as mammals, or more
specifically, humans. Alternatively. the toxicity of particular compounds of the present invention in an
animal model, such as mice, rats, rabbits, or monkeys, may be determined using known methods. The
efficacy of a particular compound of the present invention may be established using several art
recognized methods, such as in vitro methods, animal modcls, 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, cardiovascular 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

-49.



101, 1$10% /& ()-! 1 $10% /& ()-" 1 $109R& ()-!1$10% /& ()-!L$10% /& ()-"
@10% & ()

10/ 37Z10% &'{’{ @%Ilo%/&' ()-Ff/110%& ()-1,, #10% /& () - _FET/uStonsze
+3109% & ()-! ("1$10% /& ()- :w@KC 10

10/ 37711 F A0 b IO e YOO (T £ s (e W0 B KC

SA<KC 10 1te#ls #"PWQ@@@ P)dﬂb'('ff"%'mﬁ(‘)‘?f$bqwqqfiwlplmn(éﬂnmﬁ‘shumaﬂs
$10%& () - @! 10%1::‘1)%&&‘ a‘soanlglthmf@n% ogy & ht llpoa/?‘lt&ca(léér a Jaotumor-growth mhlbltmg
101 7L O%& () -1 S L0 (o gf Y+$109 A%¥ =0 0% /()
1 10% & () °°m#°‘$‘i01f/oa7a'71@nt? treatg 6%7)\&6(‘(\1 ar |s§ie® )m s I-bxg;mulae (11), (T1A), and

& ()- Wikierab i QIIB) can be admlmstered by either oral or a non -oral pathways. When administered orally,

10%1??£f"m} e LR kB o g f Sl Bl

10 /| 10/ yY?@ﬁ@ﬁ,ﬂl& ifgan bgq@ggmﬂged as an aqueous suspensnon an oily preparation or the like or as a drip

f #$10%&I Ju ‘antc;r#$mv@& c(n)tm!snt 580 Hike. ( )N’hM (ad%&ﬁﬂe&%& Aa) TIMCU&I&%Q%HQ&JHM f&$1
00 (- V=0 1" 31100 (1 - 100& | |
10Y7ZlO%&' ygpp%to?q# da}&» ﬁb_’l:"Ft;E?ng%}@' I{ ) |pgad2m8¥.\ arqthe like. Similarly. 1t may be

10 administered topically, rectally, or vaginally, as deemed appropriate by thosc of skill in the art for

bringing the compound of the invention into optimal contact with a tumor, thus inhibiting the growth of

the tumor. Local administration at the site of the tumor or other disease condition is also contemplated,

either before or afler tumor resection, or as part of an art-recognized treatment of the disease condition.

Controlled release formulations. depot formulations. and infusion pump delivery are similarly
15  contemplated.

The compounds of Formulae (II) and (11A). and preferably (IIB), when used as an antitumor
agent or as a treatment for any other above-identified disease condition, may be orally or non-orally
administered to a human patient in the amount of about .0007 mg/day to about 7,000 mg/day of the
active ingredicnt, and more preferably about 0.07 mg/day to about 70 mg/day of the active ingredient

20  at, preferably, one time per day or, less preferably, over two to about ten times per day. Alternatively
and also preferably, the compound of the mvention may preferably be administered in the stated
amounts continuously by, for example, an intravenous drip. Thus, for a patient weighing 70 kilograms,
the preferred daily dose of the active anti-tumor ingredient would be about 0.0007 mg/kg/day to about
35 mg/kg/day, and more preferable. 0.007 mg/kg/day to about 0 035 mg/kg/day. Nonetheless, as will

25  beunderstood by those of skill in the art, in certain situations it may be necessary to administer the anti-
tumor compound of the invention in amounts that excess, or even far exceed, the above-stated,
preferred dosage range to effectively and aggressively treat particularly advanced or lethal tumors.

To formulate the compound of Formula (II), the compound of Formula (I1A), or the compound
of Formula (IIB), 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 uscd as surface active agents; sucrose, glucose, lactose, starch,
crystallized cellulose, mannitol, light anhydrous silicate, magnesium aluminate, magnesium

methasilicate aluminate, synthetic aluminum silicate, calcium carbonate, sodium acid carbonate,
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ointment, in conjunction with a pharmaceutically acceptable carrier.
In the case of using the compound of Formula (11), Formula (IIA), and or Formula (IIB) as a
biochemical test reagent, as described above, the compound of the invention may be dissolved in an
15  organic solvent or hydrous organic solvent and directly applied to any of various cultured cell systems.
Usable organic solvents include, for example, methanol, methylsulfoxide, and the like. The
formulation can, for example, be a powder, granular or other solid inhibitor, or a liquid inhibitor
prepared using an organic solvent or a hydrous organic solvent. Whiie a preferred concentration of the
compound of the invention for use as a cell cycle inhibitor is generally in the range of about 1 to about
20 100 pg/ml, the most appropriate use amount varies depending on the type of cultured cell system and
the purpose of use, as will be appreciated by persons of ordinary skill in the art. Also, in certain
applications it may be necessary or preferred to persons of ordinary skill in the art to use an amount
outside the foregoing range.
The present invention also encompasses the compositions of Formula (1I), Formula (11A),
25  and/or Formula (I1B) in a pharmaceutical compositions comprising a pharmaceutically acceptable
carrier. Such compositions may be prepared for storage and for subsequent administration. Acceptable
carriers or 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. 1985).
For example, such compositions may be formulated and used as tablets, capsules or solutions for oral
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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The products or compositions of the invention, as described above, may be used alone or in

10 combination with one another, or in combination with other therapeutic or diagnostic agents. Thesc
products can be utilized in vivo or in vitro. The useful dosages and the most useful modes of
administration will vary depending upon the age, weight and animal treated, the particular compounds
employed, and the specific use for which these composition or compositions are employed. The
magnitude of a dose in the management or treatment for a particular disorder will vary with the severity

15  of the condition to be treated and to the route of administration, and depending on the disease
conditions and their severity, the compositions of the present invention may be formulated and
administered either systemically or locally. A variety of techniques for formulation and administration
may be found in Remington’s Pharmaceutical Sciences, 18th ed., Mack Publishing Co., Easton, PA
(1990).

20 Various references, publications, and patents are cited herein. To the extent permitted by law,
each of these references, publications. and patents 1s hereby incorporated by reference herein in its
entirety.

EXAMPLES
The following examplcs 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 (1), as synthesized in Example 1, and compounds of Formula (IIB), as hercin

30  designated TTL1 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 10pg/ml showed similar viability
compared to untreatcd controls indicating that the inhibitory effects of the evaluated compounds on

TNF-a synthesis were not mediated by a direct cytotoxic effect.
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The first stereoselective synthesis of Compound of Formulia (1) has been accomplished. Our

10  synthetic plan departs from (-) Wieland-Miesher ketone (107), see Figure 18, and calls upon a Diels-
Alder cycloaddition reaction for the construction of the C ring of 101. The described synthesis
confirms the proposed stereochemistry of 101 and represents an efficient entry into an unexplored class
of biologically active diterpenes.

The root bark of Acanthopanax kvreanum Nakai (Araliaceae), a deciduous shrub that grows in

15 The Republic of Korea, has been used traditionally as a tonic, sedative, and as a remedy for rheumatism
and diabetes. (Medicinal Plants of East and Southeast Asia, Perry, L. M.; Metzger, J. Eds.; MIT Press,
Cambridge, MA and London, 1980). In their study of the pharmacologically active extracts of this folk
medicine, Chung and co-workers have isolated and structurally characterized a novel diterpene, that
was subsequently named acanthoic acid (101). ((a) Kim, Y.-H.; Chung, B. S.; Sankawa, U. J. Na.

20  Prod. 1988, 57, 1080-1083; (b) Kang, H.-S.; Kim, Y.-H.; Lee, C.-S.: Lee, J.-J.; Choi, 1.; Pyun, K.-H.
Cellular Immunol. 1996, 170, 212-221; (c) Kang, H.-S.; Song, H. K.; Lee, J.-1.; Pyun, K.-H.; Choj, 1.
Mediators Inflamm. 1998, 7, 257-259).

From the biosynthesis standpoint, 101 belongs to a rather large family of pimaradiene
diterpenes, which may be best represented by pimaric acid (102). (Ruzicka, L.; Sternbach, L.; J 4Am.

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, L; Pyun, K.-H. Cellular Immunol. 1996, 170, 212-221; Kang, H.-S.; Song, H.
K.; Lee, J.-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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108 This inhibition was concentration dependent and cytokine-specific since under the same
conditions the production of 1L-6 or 1FN-y (interferon-gamma) were not affected. In addition,

10 acanthoic acid was found to be active upon oral administration and showed minimal toxicity in
experiments performed in mice and rats.

The combination of uncommon structurc and promising pharmacological activity displayed by
101 prompted us to extend our synthetic studies, see Xiang, A. X.; Watson, D. A,; Ling. T,
Theodorakis, E. A. J Org. Chem. 1998, 63, 6774-6775; Ling. T.: Xiang. A. X.; Theodorakis. E. A.

15 Angew. Chem. Int Ed. Engl. 1999, 38, 3089-3091. to this family of biologically important metabolites.
This example provides a stereoselective total synthesis of (-) acanthoic acid and the compounds of
Formula (11) and, as shown in Examples 2-6, provides the basis for the total synthesis of the compounds
of Formula (I1B). This Example also confirms the structure and absolute stereochemistry of 101,

The retrosynthetic strategy towards acanthoic acid is illustrated in Figure 20. The C ring of 161

20 s envisioned to be constructed by a Diels-Alder cycloaddition reaction, thereby revealing dienophile
103 and an appropriately substituted diene, such as 104, as ideal coupling partners. See Oppolzer, W in
Comprehensive Org Synthesis, Trost, B. M. Ed.; Oxford, N. Y ; Pergamon Press, 1991, 315-399. This
reaction introduces both the unsaturation at the C9-C11 bond and the desired stereochemistry at the C8
and C13 carbons, permitting a convenient branch point between the syntheses of the compounds of

25  Formula (II) and the compounds of Formula (IIB). Diene 104 could be produced by functionalization
of ketone 105, whose C4 quatermnary center was projected to be formed by a stereocontrolled alkylation
of B-ketoester 107. This analysis suggested the use of (-) Wieland-Miesher ketone 107 as a putative
starting material, Application of such a plan (o 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 asvmmetric Robinson annulation (75-80% yield, >95% ee). See Buchschacher, P.:
Fuerst, A.; Gutzwiller, J. Org. Synth. Coll. Vol. VII 1990, 368-3372.). Selcctive 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, S. R.; Mander, L. N.; Sethi, P.
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followed by alkylation of the resulting ketone 105 with lithim acetylidesethylene diamine complex.

15  See Das, I.; Dickinson, R. A.; Kakushima, M.; Kingston, G. M.,; Reid, G. R.; Sato, Y.; Valenta, Z. Can.

J. Chem. 1984, 62, 1103-1111). This sequencc afforded alkyne 111 as an 8:1 diasteromeric mixture at

C9 (in favor of the isomer shown) and in 86% overall yield. At this point, the diastereofacial selectivity

of the Diels-Alder reaction was evaluated , as was the overall feasibility of using a non-functionalized

diene, such as 112. To this end, the diastereomeric mixture of propargyl alcohols 111 was partially

20 reduced (Hp, Lindlar's catalyst) and dehydrated (BF3¢Et20) to produce diene 112 in 90% yield.

(Coisne, J.-M.; Pecher, J; Declercq, J.-P.; Germain. G.; van Meerssche, M. Bull. Soc. Chim. Belg.

1980, 89, 551-557). The Diels-Alder cycloaddition between 112 and methacrolein (103) under neat

conditions at 25°C, afforded in quantitative yield a mixture of two diastereomeric aldehydes that were

separated after reduction with sodium borohydride. The resulting alcohols 114 and 115 were

25  transformed to the corresponding p-bromobenzoate esters (compounds 116 and 117 respectively),

which upon recrystallization with dichloromethane/ethanol yielded crystals suitable for X-Ray analysis
(Figure 22).

The results of the X-ray analyses established that the tricyclic system had the expected

stereachemistry 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, J. J. Am. Chem. Soc. 1970, 92, 6548-

6553. This surprising observation was rationalized based on the steric repulsion exhibited by the

methyl 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 alcohol 114,
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novel compounds of Formula (HB) werc svnthcsnzed 'lhc choice of an appropriate substituted
dienophile allows essentially limitless selection of thc Ry and R,; groups of the compounds of Formula
(I1B).

The inversion of the dienophile required for the synthesis of the compound of Formula (1), its
10  naturally occurring analogs, and the compounds of Formula (II) and (IIA), was accomplished by
altering the atomic orbital coefficients at the termini of the diene, supporting the use of a heteroatom-
containing diene, such as 104, during the cycloaddition. See generally Overman, L. E.; Petty, C. B.;
Ban, T.; Huang, G. T. J. Am. Chem. Soc. 1983. 105, 6335-6338; Trost, B. M.; Ippen, J.; Vladuchick, W.
C.J Am. Chem. Soc. 1977. 99, 8116-8118: Cohen. T.: Kozarych, Z. J. Org. Chem. 1982, 47, 4008-
15 4010; Hopkins, P. B.: Fuchs, P. L. J. Org. Chem. 1978, 43, 1208-1217; Petrzilka, M.; Grayson, J. 1.
Synthesis, 1981, 753-786). The construction of diene 104 and its utilization for the synthesis of 101 is

shown in Figure 23, Scheme 6.
Compound 104 was produced by a radical addition of thiophenol onto alkyne 111 (Greengrass,
C. W.; Hughman, J. A,; Parsons, P 1. J Chem. Soc. Chem. Commun. 1985, 889-890), followed by
20  POCIl3-mediated dehydration of the resulting allylic alcohol (Trost, B. M.; Jungheim, L. N. J. Am.
Chem. Soc. 1980, 102, 7910-7925; Mehta, G.; Murthy, A. N.; Reddy, D. S.; Reddy, A. V. J. Am. Chem.
Soc. 1986, 108, 3443-3452) (2 steps. 70% yield). Interestingly, this dehydration was also attempted
with BF3<Et20. but proved ineffective in this case. With a substantial amount of 104 at hand, we
investigated the Diels-Alder reaction, using 103 as the dicnophile. Several thermal- (-78 to 80°C) and
25  Lewis acid-(BF3+Et20, TiCl4, AICI5 and SnCly) catalyzed Diels-Alder conditions were tested. Best

results were obtained with SnCly in methylene chloride at -20°C and afforded aldehyde 118 in 84%
yield as a 4.2:1 mixture of diastereomers. To simplify the product characterization and allow adequate
separation, this mixture was reduced with NaBHgq 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 SNz-type displacement of the acyloxyl functionality. See Bennet, C. R.; Cambie,
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strategy is highlighted by the implementation of a Diels-Alder reaction between diene 104 and
5 methacrolein (103), which sct the stereochemistry at the C13 and C8 carbon centers. The described
synthesis of 101 requircs fourteen steps (starting with enone 107) and proceeds in approximately 9%
overall yield The overall efficiency and versatility of our strategy sets the foundation for the
preparation of designed analogs with improved pharmacological profiles.
EXAMPLES 2-8
10 Stereoselective Synthesis of Compounds of Formula (11B)
The procedure outline in Example 1, and depicted in Figure 23. Scheme 6, may be modified or
truncated to yield the compounds of Formula (II) or Formula (11B).
EXAMPLE 2
The compound herein designated TTL.4 was synthesized by following the procedures of
15  Example 1, as depicted in Figure 21, to yield compound 114, herein designated TTLA4.
EXAMPLE 3
The compound herein designated TTL2 was synthesized by following the procedures of
Example 1, as depicted in Figure 21, to yicld compound 114. Similar to the reaction depicted in Figure
23, step (h), the compound 114 was then reacted with 3.0 equivalents LiBr, in DMF, at 160°C, for
20  approximately three hours, to a yield of approximately 93% of the compound herein designated TTL2.
EXAMPLE 4
The compound herein designated TTL3 was synthesized by following the procedures as
depicted in Figure 14, to yield compound 13. This compound is herein designated TTL3.
EXAMPLE 5
25 The compound herein designated TTL1 was synthesized by following the procedures as
depicted in Figure 14, to yield compound 13. This compound is herein designated TTL1.
EXAMPLE 6
A compound of Formulae (IIB) wherein Rys is a hydrogen and Ry and R,;s are separately
selected from the group consisting of C;-Cs alkyl, and C,-Cy substituted alkyl is synthesized by
30  following the procedures therefor of Example 1, except that the dienophile is sclected from one of the
compound of Formulae (III) wherein Rs is a hydrogen and Ry and Rys arc separately selected from the

group consisting of C;-Cs alkyl, and C,-C substituted alkyl, as in this Example.
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T &$109BB&’ sel)eqq:n frog@o nxl)Cvlﬁo &gpbfmgkwx EsGoyashel(gnd Cs-Ce aryl, is synthesized by

10  following the procedures therefor of Example 1. except that the dienophile is selected from one of the
compound of Formulae (IlI) wherein Ry, is a hydrogen and Ry and Ry; are separately selccted from
C,-Cs alkenyl, C,-C, substituted alkenyl, C|-C alcohol. and C;-Cq aryl, as in this Example.

EXAMPLES9- 17

Materials and methods.

15 Murine macrophage cells RAW 264.7 (1 x 10%ml) were pretreated for 30-60 minutes with
varying doses of the synthetic compound of Formula (1), the synthetic compound of formula (I} and a
panel of analogs (diluted in 0.5% DMSO) prior to stimulation with various agents such as
lipopolysaccharide (LPS) or a gram positive agent like heat-killed Staph aureus (SAC). Supernatants
collected over a 72-hour period 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), (I}, (1A) and (IIB) on specific cytokine signaling pathways such as
Caspase-activity (Nr-1, Nr.3), NF-kB, MAP-kinase activity (P38, ERK and JNK) will also be
performed.

Results

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 TTL1 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-a
synthesis were not mediated by a direct cytotoxic effect.

30 Subsequent studies with the compound of Formula (1) 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
Formula (I) as synthesized according to Example 1 in inhibiting TNF-a and IL-1 synthesis. TTL3, as

synthesized according to Example 4, contains an additional chemical modification exhibited
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wherein:

R, is selected from the group consisting of hydrogen, a halogen, COOH, C,-C;> carboxylic
acids, C)-C;; acyl halides, C;-C,» acyl residues, C|-Cy, esters, C,-C;; secondary amides,
(C\~C12)(C;-Cy2) tertiary amides, C,-C;; alcohols, (C,-C2)(Ci-Cy2) ethers, C,-Cyx alkyls, C,-Cy;

10 substituted alkyls, C,-C,, alkenyls, C,-C;, substituted alkenyls, and C;s-C); aryls;

R, and Ry are each separately selected from hydrogen, a halogen, C,-C;; alkyl, C,-C;,
substituted alkyls, C,-Cy; alkenyl, C>-C,, substituted alkenyl, C; - C,, alkynyl, C;-C,; alcohol, C,-C;2
acyl, and Cs-C, aryl,

Rs-Rs, Ry, Rg, and Ry-Ry;3 are each separately selected from hydrogen, a halogen, C,-C,, alkyl,

15 C,-C); substituted alkyls, C;-C); alkenyl, C,-C1 substituted alkenyl, C,-C;; alkynyl, and Cs-C; aryl;

R is selected from hydrogen, a halogen, C,-C,; alkyl, C,-C,, substituted alkyls, C5-C,, alkenyl,
C,-C; substituted alkenyl, and C,-C); alkynyl;

Ry is selected from hydrogen, a halogen, CH,, C,-C; alkyl, C,-C, substituted alkyl, C,-Cs
alkenyl, C,-Cg substituted alkenyl, C,-C,; alcohol, and Cs-C,, aryl; and

20 Rys and Rys are separately selected from hydrogen, a halogen, CH,, C|-C; alkyl, C;-C;

substituted alkyl, C;-C, alkenyl, C,-C; substituted alkenyl, C,-Cq alcohol, and Cs-Cg 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:

25 R, is selected from hydrogen, a halogen, and C;-C,, carboxylic acids, C;-C); acyl
halides, C,-C,, acyl residues, C;~C,; esters, C;-C), secondary amides, (C;-Cy,)(C,-C,,) tertiary
amides, C,-C;; alcohols, (C;-C3)(Ci-C;2) ethers, C;-Cy; alkyls, C;-C;; substituted alkyls,
C;-C\; alkenyls, C»-C,; substituted alkenyls, and Cs-C,; aryls.
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R, 15 selected from the group consisting of hydrogen, a halogen, COOH, C,-Cq

carboxylic acids, C,-Cs acyl halides, C;-C acyl residues, C,-C; esters, C-C¢ secondary amides,
(C1-C¢)(C1-Cq) tertiary amides, C;-Cq alcohols, (Ci-Cg)(Ci-Ce) ethers, C-Cq alkyls, Ci-Cye
5 substituted alkyls, C,-Cg alkenyls, C;-Cy, substituted alkenyls, and Cs-Cg aryls.

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

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

10 6. The compound of Claim 1, wherein Ry is selected from the group consisting of C2-Cs
alkyl groups and C,-C, alkenyl groups.

7. The compound of Claim 1, wherein R3-Rs, Ry, Rs, Ry3-R;s is each hydrogen.

8. The compound of Claim 7, wherein Rs-Rs, Rs, Rs, Ri1-Rys is each hydrogen; Ra, R,
and Ry are each methyl; and Ryp is CHa.

15 9. The compound of Claim 1, wherein R,s is hydrogen, and R, is selected from
hydrogen, a halogen, and C;-C,; carboxylic acids, C,-Cy, acyl halides, C\-C;; acyl residues, C;-Cy;
esters, C,-C,, secondary amides, (C)-C,3)(Ci-C,;) tertiary amides, C,-C,; alcohols, (C,-C2)(Ci-Cy3)
ethers, C,-C;3 alkyls, C;-C,; substituted alkyls, C,-C,, alkenyls, C;-C,, substituted alkenyls, and Cs-C,,
aryls.

20 10. The compound of Claim 1, wherein R,s is hydrogen, and R, is selected from
hydrogen, a halogen, C;-C¢ alcohols, C,-Cy alkyls, Cy-Cq substituted alkyls, C;-C; alkenyls, C>-Cq
substituted alkenyls, and Cs-C; aryls.

I The compound of Claim 1, wherein the compound is selected from the group
consisting of TTL1, TTL2, TTL3, and TTL4 and the prodrug esters and acid-addition salts thereof.

25 12. The compound of Claim 1, wherein the compound is selected from the group
consisting of TLL.1 and TTL3 and the prodrug esters and acid-addition salts thereof.

13. A method of treating a disease condition selected from the group consisting of
inflammation, tuberculous pleurisy, rheumatoid pleurisy, cancer, cardiovascular disease, skin redness,
diabetes, transplant rejection, otitis media (inner ear infection), sinusitis and viral infection, comprising:

30 contacting a compound to living tissue of said animal, wherein the compound is the

compound of Claim 1.

14. The method of Claim 13, wherein the compound is the compound of Claims 2, 3, 4, 5,
6,7,8,9,10,11, or 12.
15. A compound having the following chemical structure:
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wherein:

if any R3-Rs, R;, Rg, R)1-Rys 1s not hydrogen, R; or Rs or Ry is not methyl, or Ry is not
CH,, then R, is selected from the group consisting of hydrogen. a halogen, COOH, C;-C,;
carboxylic acids, C,-Cy» acyl halides, C-Cy, acy! residues. C,-C,, esters, C,-C; secondary
amides, (C;-C);}C,-Cy5) tertiary amides, C(-Cj; alcohols, (C-C»)(Cy-Cy,) ethers, Ci-Cy;
alkyls, C,-C,; substituted alkyls, C;-C;, alkenyls, C,-C,; substituted alkenyls, and C;-Cy; aryls;
but

if all R:-Rs, Ry, R, Ry-R)3 are hydrogen, R,, Ry, and Ry are each methyl, and Ry, is
CH,, then R, is selected from hydrogen, a halogen, C,-C)» carboxylic acids, C;-C;, acyl
halides, Ci-C;; acyl residues, C,-C,; esters, C,-C)» secondary amides, (C,-Cj2)(C,-C);) tertiary
amides, C,-Cy; alcohols, (C;-C2)(Ci-C,;) ethers other than methyl-acetyl ether, C;-C,; alkyls,
C,-C,; substituted alkyls, C,-C,; alkenyls, C;-C; substituted alkenyls, and C,-C,; aryls;

R, and Ry are each separately selected from hydrogen, a halogen, C;-C,; alkyl, C;-C;2
substituted alkyls, C,-C,; alkenyl, C,-C,, substituted alkenyl, C, - C,; alkynyl, C,-C,; alcohol,
C,-Cyy acyl, and Cs-Cy; aryl,

Ris-Rs, Ry, Rg, and Ry-Ryz are each separately selected from hydrogen, a halogen,
C-Cy; alkyl, C\-C,; substituted alkyis, C;-C; alkenyl, C;-C,y substituted alkenyl, C,-C,;
alkynyl, and Cs-C,;; aryl;

Rg is selected from hydrogen, a halogen, C;-C,; alkyl, C,-C;; substituted alkyls, C5-C),
alkenyl, C;-C; substituted alkenyl, and C,-Cy; alkynyl;

Ryo is selected from hydrogen, a halogen, CH,;, Ci-Cs alkyl, C,-C; substituted alkyl,
Cy-Cs alkenyl, C,-Cs substituted alkenyl, C,-C,, alcohol, and C;-C;; aryl; and

Ris and Rys are separately selected from hydrogen, a halogen, CH,, C,-C; alkyl, C,-C,
substituted alkyl, C;-C; alkenyl, C,-Cs substituted alkenyl, C;-Cs alcohol, and C;-Cg aryl;
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R, is selected from hydrogen, a halogen, C,-C,; carboxylic acids, C;-C); acyl halides, C,-C;;

5  acyl residues, C,-C); esters, C,-C,, secondary amides, (C,-C;;)(C;-C;;) tertiary amides, C,-C;; alcohols,
(C-C12)(C;-Cy) ethers other than methyl-acetyl ether, C;-C, alkyls, C,-C); substituted alkyls, C-Cy2
alkenyls, C,-C,; substituted alkenyls, and C,-C; aryls.

10 acids,

17. The compound of Claim 15, wherein:
R, is selected from the group consisting of hydrogen, a halogen, COOH, C,-C,; carboxylic
C)-C); acyl halides, C;-Ci; acyl residues, C,;-C,; esters, C,-C;; secondary amides,

(C1-C12X(C)-Cyz) tertiary amides, C,-Cjz; alcohols, (C-Ci2)(Ci-Cy2) ethers, C;-Cyy alkyls, C,-Cpa
substituted alkyls, C,-C,; alkenyls, C,-C; substituted alkenyls, and Cs-C,; aryls.

18. The compound of Claim 25, wherein R, is selected from the group consisting of C;-Cy;,

esters and C;-C), acyl residues.

15

esters.

19. The compound of Claim 15, wherein R, is selected from the group consisting of C-Cs

20. The compound of Claim 25, wherein R, is selected from the group consisting of C,-C;

alkyl groups and C,-Cq alkenyl groups.

20

21, The compound of Claim 15, wherein R3-Rs, R4, Rg, Ry1-R5 is each hydrogen.
22. The compound of Claim 21, wherein R3-Rs, Ry, Rs, Ryj-Ry5 is each hydrogen; R,, Re,

and Ry are each methyl; and R, is CH,.

23. The compound of Claim 15, wherein Rys is hydrogen, and R4 is selected from

hydrogen, a halogen, and C;-C;; carboxylic acids, C;-C;; acyl halides, C;-C); acyl residues, C,-Cj;
esters, C,-C); secondary amides, (C;-C2)(Cy-C,;) tertiary amides, C;-C,, alcohols, (C1-C13)(Cy-Cy2)
25  ethers, C;-Cy; alkyls, C,-C;; substituted alkyls, C;-C;; alkenyls, C,-C;, substituted alkenyls, and Cs-Cy,

aryls.

24, The compound of Claim 15, wherein Rys is hydrogen, and R, is selected from

hydrogen, a halogen, C,-Cs alcohols, C2-Cs alkyls, C;-Cs substituted alkyls, C,-Cs alkenyls, C5-Cs
substituted alkenyls, and C;-Cg aryls.

30

25. A method of treating a disease condition selected from the group consisting of

inflammation, tuberculous pleurisy, rheumatoid pleurisy, cancer, cardiovascular disease, skin redness,

diabetes, transplant rejection, otitis media (inner ear infection), sinusitis and viral infection, comprising:

identifying an animal with said disease condition; and
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& ()-° [#10% + & ()-°  .10%9& g/é) 10+910+91049  FTZ1006-9&' () - ,
UGLOYAHE1& () -T2 | [FPVATH D2 cOmMRIYASYte: [{ving tissue of pid angmay, yherein the cqmpgundis the. -
Y1 10%9& ()-  oSmpQsd & Cipim 159" #10%9& ()-|[:vU410 A 10% 5c & ()-[

F& F109%9& () - 26Y" 19%2 Rinbd of Ciairt 23, bR i cfhpblia id fe SnfpbMfor cfiich X6, 17, 18,
19, 20, 21, 22, 23, or 24.

5 27. A method of treating a disease condition selected from the group consisting of
tuberculous pleurisy, rheumatoid pleurisy, cancer, cardiovascular disease, skin redness, diabetes,
transplant rejection, otitis media (inner ear infection), sinusitis and viral infection, comprising:

identifying an animal with said disease condition; and
contacting a compound selected from (a) acanthoic acid, (b) (-)-pimara-9(11), 15-dien-
10 19-0l, (c) (-)-pimara-9(11), 15-dien-19-oic acid, (d) (-)-pimara-9(11), 15-dicn-19-ol 19-acetate,
(e) (-)pimara-9(11), 15-diene, and (f) the methyl ester analog of acanthoic acid, to living tissue
of said animal,
28. The method of Claim 27, wherein the compound is acanthoic acid.
29. The method of Claim 27, wherein the compound is (-)-pimara-9(11), 15-dien-19-ol.
15 30. The method of Claim 27, wherein the compound is (-)-pimara-9(11), 15-dien-19-oic
acid.
31. The method of Claim 27, wherein the compound is (-)-pimara-9(11), 15-dien-19-o0} 19-
acetate.
32. The method of Claim 27, wherein the compound is (-)pimara-9(11), 15-diene.
20 33. The method of Claim 27, wherein the compound is the methyl ester analog of
acanthoic acid.

34. A compound having the following chemical structure:
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“FL109%9&' () - | [ :RAXHAR) are each 6 @& rpin the eRAGLOBHOR of T CRE@00PBRsubituted alkyls,
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()S:z_lc(, #@{%@&dﬁg‘é‘z@ﬁfﬂ&{@%&&&m, I [:y ()

f' 109%9&'
( R, and Ry and

5  C,-C;; substituted alkyls, C>-C,, alkenyl, C;-C,; substituted alkenyl, C, - C,; alkynyl, and C,-C,; acyl,

2 and Ry are each separately selected from hydrogen, a halogen, C,-C,; alkyl,

and Cs-C;, aryl;

Rs-Rs, Ry, Rs, and Ry 1-Rys and Ry-Rs, Ry, Ry, and Ry-R,5 are each separately selected from
hydrogen, a halogen, C,-C,; alkyl, C;-C,; substituted alkyls, C,-C,; alkenyl, C;-C,, substituted alkenyl,
C5-C12 alkynyl, and Cs-C,, aryl;

10 Rs and R are independently selected from hydrogen, a halogen, C,-C,; alkyl, C,-C,
substituted alkyls, C,-Cy alkenyl, C;-C;; substituted alkenyl, and C,-C, alkynyl; and

Ryo are Ryor independently selected from hydrogen, a halogen, CH,, C,-C; alkyl, C;-Cs
substituted alkyl, C;-C; alkenyl, C,-C; substituted alkenyl, Cy-C;; alcohol, and Cs-Ci2 aryl.

35. A compound having the following chemical structure:

‘R '
! R13'

wherein R, and R+ are covalently linked, and wherein

15

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

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

20  C;-C;; substituted alkyls, C,-C); alkenyl, C;-C;, substituted alkenyl, C, - Cy; alkynyl, and C;-C,; acyl,

and Cs-Cy; aryl;

Ri-Rs, Ry, Rg, and Ryj-R;s and R3-Rsr, Ry, Rg:, and Ry --R;s are each separately selected from
hydrogen, a halogen, C,-C,; alkyl, C,-C,; substituted alkyls, C,-C,, alkenyl, C,-C;; substituted alkenyl,
C,-Cy alkynyl, and Cs-C;; aryl;
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wherein R, and R;- are covalently linked, and wherein
R; and R, are each selected from the group consisting of C,-C; alkyls, C,-C, substituted alkyls,
C,-Cs alkenyls, and C;-C, substituted alkenyls;

10 R; and Ry and R, and Ry are each separately selected from hydrogen, a halogen, C,-C,, alkyl,
C,-C); substituted alkyls, C,-C,, alkenyl, C,-C,, substituted alkenyl, C, - Cy; alkynyl, and C;-C,; acyl,
and C;s-C,; aryl;

Ri-Rs, Ry, Ry, and Ry1-Rys and R3-Rs, Ry, Ry, and Ryy--Rys are each separately selected from
hydrogen, a halogen, C,-C); alkyl, C,-C,, substituted alkyls, C2-C;; alkenyl, C,-C,, substituted alkenyl,

15  C;-Cy; alkynyl, and Cs-C,); aryl;

R and Rg are independently selected from hydrogen, a halogen, C,-Cy, alkyl, C,-C),
substituted alkyls, C,-C), alkenyl, C;-C;; substituted alkenyl, and C,-C,; alkynyl; and

Ryo are R, independently selected from hydrogen, a halogen, CH,, C;-Cq alkyl, C,-Cs
substituted alkyl, C,-Cs alkenyl, C;-Cs substituted alkenyl, C,-C,, alcohol, and Cs-Cy, aryl.

20 37. The compound of Claim 34 35 or 36, wherein

R; and R, together comprise the structure:
-CH;-0-CO-(CH,),-CO-0O-CH;-,

wherein n is a positive integer no greater than eight.

-69-



" #$UR' ()*+,-./0123456789: ; . o
<=2 @ECDERCH JANOPORSTLWNKYZI ] abedf ghi | Kl moper Siigiags)

| HSYR ()4

6789: ;

<=>? @\BCDEFGHI JKLIMNOPQRSTUWKYZ[ \ ]~ " abcdef ghi j kI mopgr st uvwxyz{| } ~

(I 0 1 * - .. = f)
RSV () - /35(!).1231{\15331 ogd' 6f<trc>at'in@g?\ Iz? 1seang_c|:|ogJ§t|Ton sete%? -I;thz group consisting of

10

15

tuberculous pleurisy, rheumatoid pleurisy, cancer, cardiovascular disease, skin redness, diabetes,
transplant rejection, otitis media (inner ecar infection), sinusitis and viral infection, comprising
contacting a compound to living tissue of said animal, wherein the compound is the compound of
Claim 34, 35 or 36.
35. A synthetic method of making the compound of Claims 1-10 or 11, 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 1-10 or 11.
40. A synthetic method of making the compound of Claims 15-23 or 24, comprising the
steps of:
performing a Diels-Alder reaction reacting a diene having two or more rings with a
dienophile compound (o yield a resultant compound have three of more rings; and

yielding the compound of Claims 15-24 or 25.
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