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Background of the Invention 5 A listing of human cancers for which
chenot herapy has exerted a predom nant role in increasing |ife span,
approaching normal |ife expectancy, I ncludes Burkitt's |ynphoma, acute
"l ynmphocytic | eukem a and Hodgkin's di sease, along wth about 10-15
ot her tunor types. : , J. Cancer
17, 129 (1981) ( TadidUPINGNALOLS USEFUL AS ANTITUMOQRAGENTS or s
illustrates the level of succepsc RéroRnBFHEIVENALENS | N sel ecting
antitunor agents that are effective 1n nman, these responsive tunors
represent 5 onl W Bstigedf hufman céncers fof whivdh chamothesapyyhaesxafedeancer and,
notably, there are_ relatively few drugs hjghly active against clinical
sol i d tunors. pedominang e in increapg LifcSAAYAPRPHASSIpE Aae! hig axpestaPeYn, 5- FU,
hexanet hyl el am n nd .the 1 | ' . W Wt ypes of

2 BRal Ty hostd S8me [HSocHRE IERE R RS

mal i gnanci es # fcantr apse nortality.
After rel apse;Sa®,108¢ WRlaBo@AD- Rother tiEHeE Bfheb NFOr EXAMIPIE s@NAVGbIieh hei r
initial treatnent reginen. However, higher doses of the initial -

chenot her apeuti 4., Eur. J. €gneer, 17 126l 984 p(ablealdi Whidsthe curgemateofahesef r equent | y
requi red, indicati n_g the 2 east partial dru

g dfas"v(gl ogment of at | 2 g

resi st ancd® REMSHES THYFERLIRS [N El P aPEcesyp] fpreening sYSEmsan, selectivg ) qovel op

si mul t aneousl y, _t | ! sk e patient
a5 ot ox pos S CRE Wi pa0EE ect Ve ity he SRS iV IR s represcel

tunors may beoalyfaunedll factioh of thwovarives sypandf camoatandhetsblg, thejecre cause of

treatnent failure. To overcone this drug resjstance, high-dose chenotherapy
25 with or widlatinely fexddaes bighbyastixe pgajesiichinisal solid sBgisuSusb AR ar r ow

transpl antation,can b 0 ) tgh- npl oy the
original dr ug(‘?}“‘%rcy B@p&%@?’ég& %dl;lthgrp{]: Ergg g@%ﬁ?‘%@%@“ﬁ%@’?ﬁ‘% .ﬁaﬁ}éee

devel opmenls Ofjyc, Thué]ﬁﬁ\ﬁéift#@ﬁh Ry €¥$28 Df FbibBArR s révnhiR 206ignifitamaiskpes is
required to further the curative potential of current reginens and to

facilitate cufatrelapsd andememality.ons in 30 previously treated patients.

Recently, the in vitro anti-tunor .actiyvi of ,a novel class o at ural
products cal | ed i | At AE2RIEsSOBERAVRRY CB?E%/(EI‘ ‘BF?‘?M\{" Egmigpon w&&ﬁﬁeg; Res. ,

47 o . ; s .
: tment regimen. However, higher doses of the initial chemotherapeutic
3186 (1987). H}Pﬁ]c}lrea I%/vé;esglpurl fied and gsubm tted for eval uati o‘% to the
Nat i onal Cancegert dsthetust ef Biditisnad agats e ficguentlygaquiend; india@tindE) in vivo
drug

20  development of at least partial drug resistance. Recent evidence indicates drug
resistance can develop simultaneously to several agents, including ones to which
the patient was not exposed. The development of multiple-drug resistant (mdr)
tumors may be a function of tumor mass and constitutes a major cause of
treatment failure. To overcome this drug resistance, high-dose chemotherapy

25  with or without radiation and allogenic or autologous bone marrow
transplantation can be employed. The high-dose chemotherapy may employ the
original drug(s) or be altered to include additional agents. The development of
new drugs non-cross resistant with mdr phenotypes is required to further the
curative potential of current regimens and to facilitate curative interventions in

30 previously treated patients.

Recently, the in vitro anti-tumor activity of a novel class of natural

products called illudins was examined by Kelner, M. et al., Cancer Res., 47, '



screening program Illudin Msignificantly increased the life span of rats
W th WO 98/03488unni ng | eukem a, but had a | ow t herapeuti ecrns¥iims sol id
tunmor systens. The 5 extrene toxicity of illudins has prevented any
applications in human tunor therapy. Recently, synthetic anal ogs
of the illudins have been devel oped whi<h exhi bit prom sing
antitunor activi tg i ncluding U S. Patent Nos. 5,439,936 and

5,523490. 3186 (1 87) IlludeM@m@ﬁea pKlsubmitiedfos eyaleatignita theng need f or

chenot her apeut j.c e It \ cially
solid tunor elg?‘!é%aﬁ (he& IW% ‘gﬁ%ﬂ\é‘\sfé’mgn&gﬂ&rpWreatmegtm&%ﬁvﬁ%%’péﬁgl C index
to be effectiygnly proBrawl. VIV IsiE@#ficant’y increased the life span of rats with

Summary of the Invention The present invention provides
i I'1udi n anal Dysniog leuemipe bt kad # lowrtherapgutic:index in solid tumor [sgstefps. The

e RS sl i
optionally Sﬁ‘lgﬁxﬁ:gt : B a%]tw Efhtiend ag&iogi ofthé 1lludznsq'Qve bF@J &vefoped \Jﬁfc]br Lot ose

a saccharid y d nonosacchari de, preferab

CHerr]C(O) - é&kﬁﬁt‘bwmhn@aﬁm@)ﬁ%ﬁmﬂy&tch(dﬁg[léﬁr Patéht(l%i{ 8143p\aBdhadei n Wi s
hal o; (C[err% %err])alkyl O(derr]-Cerr])alkyl; (derr]-(err])aryl,
(Clerr]-Cerdp3¥3 (derr] -err])al kyl or

QU111 g S il BB, 20

CH[ er r ] Cgher whichlifHibit n%@zf grbwi, lexeciafilselid hitdr@rdv, and whidh have an
Si((qerr]-Cerr])alkyl) [e;mi] , an ami no acid residue, preferably al \e}\?)yl or

Hwth the adequate thergpeutic snslex habe offentivy fordn Mvortraatment4. or

g%?agggl 12143 Summary of the Invention

X is absent, and nyl -

CH O Cerr]-Cer rﬁa?&%}? J}Jﬂ};&{ c']f’(‘:lll err%%‘ e%%&#enﬁaﬁdﬂﬁﬁ(‘fﬁ
(derr]- C[err])aryl optionally corrpr|5| ng 1-3 heteroatoms sel ected
fromN, S, or non-peroxide O, |onaIIy substituted with 1-2
(Jerr]-&perr])al kyl, CHO, C]—Io 8hal oR1 R2 is absent; or
Rlerr]-CGCGRerr] together C rrprlse 3 57 menbered ring. optionally

conprising one or nore, pre het er oat ons sel ected from N
S, or non-peroxide 0, and opti ituted with (CJerr]-(err])al kyl,

OH or hal o; F5{ﬂ7 |8 or ((Jerr]-derr])alkyl;

20

)

wherein R, is (CH,),~(X)-(Y)orH; nis 0-4, XisOorSorN,and Y is
CH,OC(0)(C,-C,)alkyl, (C,-C;)alky! optionally substituted with 1-2 OH or 1-2

25 halo (Cl, Br, 1 or F); a saccharide, preferably a monosaccharide, preferably
fructose; CH,C(0)-0-(CH,),-O-C(O)CH,SH, (CH,),-O~(CH,),W wherein W is
halo; {C,-Cy)alkyl-O-(C,-Cylalkyl; (Cq-Ciglaryl, (C-Cp)aryl(C,-Cyalkyl or
C(0)YO(C4-C,p)aryl, wherein the aryl moiety is optionally substituted with 1-2
OH, halo, (C,-C,)alkyl or O(C,-Cjatkyl; CH,CO,(C,-C,)alkyl, CH,CO,H,

30  Si((C,-C,)alkyl),, an amino acid residue, preferably alanyl; or H with the

proviso that when Y is H, nis 2-4; or
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Rlerr] is @[0 ﬁ&&rr]&'{err](qerr] Clerr])alkyl, O ((err] 1%35],,)‘ 4yl or.
ar

'S-(Jerr]- yl where 10 aryl is optlonally substitute vmth CH
or (CJerr]-derr])alkyl; Rlerr] is H OH or absent;

Rierr] is (C[err]-C[err])aI kyl or H, and3 Rlerr] is OH or

. Si((derr]-Cerr])alkyl)[err]; or Rlerr] and R err] together

are et hyl enedi oxy; x15absent, and Y is BIHED, MO, CAGHeORk: @ T pikaHyk0HO DL T onal | y
substituted with OH or halo e bonds represented by -----

. are present oﬁHé(h&bf@)alhﬂah cyclo(Cy- Cc,)alkyl quﬁ@s ﬁhéaaanal@aMnyprmbﬁabl e
salts thereof

The present |HYEATPEH salestsd Srrog{/e’itvdé H%g?r}ﬁé Qf o;rtgﬁgﬂy QUE(S &“?‘?/ﬁﬁ‘é'llgi n 20 the

cycl opr opyl rg@ﬁygsa[@fpl@quoygrmai .CH[err] OH, and the carbonyl oxygen is

replaced with foxyl’ group,” yi el ding conpounds of the fornula (11)
[err] 5 30 vwie;@aagmrdrm{ceﬂ-k, wipethdeformgmribeass-7 menteradiing. | ), and the
bonds represent ed are individually present or- absent. Preferably,

however, R] erqp}lor@l)( QreprSing RS oY) enekpieteratily drle heteroatans st dgan N,
PCT/ US97/ 121 Zis CH

or halo, or - -f@f%lpﬁox& er‘raﬁdo Pnaure 5t|;tgbe|d>;mtlg(%h%l)%,¥yl ghéﬂtl}?éo’aryl

group is optlwqghyr@®yﬂkﬁt ed with 1-2 OH, halo or
(derr]-Cerr])alkyl; Rerr] 1s absent; Rerr] is (CJerr]-

Cerr])al kyI pr efRyiabl, SQHRCOH - @Dékﬂ}, O-&5-G atstHpre BHCs-Copptylhivbere n is 1-4

or R4 is -S- prefera e aryl group is

opti onal | 10 s @¥is PH‘E%@“OGSPESHImEQ“ém rbei-ﬂ\é{g:b&% @err] Cerr])al kyl .

The invention al S%ﬁg@%ld@%r%sgﬁrl c corrpounds conpri si ng conpounds of
formula (1), wherei’n the nononeric illudin anal ogs are the sane or

di fferent. FR, iex@ppl)alkyi or Hpadul a (1) Rlerr] and Rerr] can be a
conmpound of formul a (dﬁvx/nerel n X and Y are absent. Thus, the
i nvention al so pr(ﬁnlla ar PG Ccaé%ﬂ%‘&uﬁﬁs 10 conprising corrpounds of

formula (1) wher ellg “gei%stbéé{ﬁé "%@etﬁ?leﬁ%o noneric conmpounds is the

same or different. mers are of the fornula (rern)
15 R, is (C,-C,)alkyl, optionally substituted with OH or halo;

the bonds represented by ----- are present or absent; and
the pharmaceutically acceptable saits thereof.
Preferably when X is absent, n is 2 to 4.
The present invention also provides compounds of formula (I) wherein
20 the cyclopropy! group is replaced with -(CH,),OH, and the carbonyl oxygen is
replaced with a hydroxy! group, yielding compounds of the formula (II)

HO R,
Ry
25 ’ 09)
O R3
Ry
30 where R,-R, are defined as in Formula (I), and the bonds represented by ----- are

individually present or absent. Preferably, however, R, is (C,-C,)alkyl-Z where



[err] 25 where L is a linker group. L may be, by way of exanple, an
al kyl ow@st/essased | i nker group. Exanpl es of suit #6TaSMKE3 gr oups
include -CH err]-O-CHerr]-, -(CHerr]- where nis 1 to 8, and
-CHerr]-S-CHerr]C(O-0(CHerr]-0COCH err]-S-CHerr]-. Oher
l'i nker groups would be apparent to on skilled in the art Al t hough shown
i nked via the 5- pog é E? ca s of each anal o i s under st ood
that the afdfSFkonkalo % efabjy herphed; andd §3W§BE9¥P3§ any
conblnatlo i , e linkage is-
) t%nai P%Lg’s’ an d %6@? h’é{oocﬂ rgc‘.tcl"l)é‘ﬁ&i ti? Qe\%gs%gf 623 4%@5 -

via a p05| PO %ot her posI

PCT/ US97/ 1Z]ikyl, v‘rnﬁ’rably Me and R, is -5-(CH,),-COOH where n is 1-4 or R, is -S°

substi t uent R[err Wil | gresent and as defined for Formla (1). Were
li nkage i safyl P“eﬂﬁta@)t'ﬁef’@nﬁ &nq theraryli groupsis pptienallycobstithiad withel-2ycl opr opyl
noi ety 0 ent. Where linkage is via the 5-position carbon
of each\glI Q}B' ILaIEUrEC 'C“)gﬁ% eferably -CHerr]-O-CHerr]- or

“OHer 11 - - O eirgh Gk IS bnides Brded Eitinds Sl ombungs  These
conpounds are useful as antineoplastic agents, 1.e.,, to inhibit t unor
cel | growt bf formulat (i) whereimtheinvanonienicritndin khalogshars the, samie@h differbntans  or
donestic aninmals, and _are_ particul arly effective against solid tunors and

nul ti - Forgxamnie dp Srama @) Rosnd R, can be a compoundp formpladIpveaseint i nventi on
id t hibit t
g;lo?“ grez Vwa?](ta{}ﬂr B%thtcl)) gnt”?‘hné)?het ﬂv%ﬁtﬁﬁ als%?qg\?xdesb&lgle me o Ef)\? ac{s' nht b unor

or i on to a
mamal ,10S Uedmpss ﬂgmmpduxﬂaaﬁﬁfmpmm)emeremfthams of tHefméndageieound of
formula | effective to inhibit the growth of said cancer cells, i.e., tunor
cells. conpaungs éstha same apdififetent. n%ypxgdlypauetdlmnts@m of the &rmiuld or t he
t r eat ment E@asol id tunmors for which relatively few treatnents are
avai |l abl e. ch tunors include 15 epidernoid and nycloid tunors, acute
(AML) or chronic (CM), as well as | ung, ovarian, breast and col on
carci noma. The present conpounds can al so be used agai nst endonetri al
tunors, bl adder cancer, par}greatlc cancer, |ynphong,

R
15 s 0

(1)

20

25 where L is a linker group. L may be, by way of example, an alkyl or ester based
linker group. Examples of suitable linker groups include -CH,-O-CH,-, -(CH,),-
where n is 1 to 8, and -CH,-S-CH,C(0)-0O-(CH,),-O-C(O)CH,-S-CH,-. Other
linker groups would be apparent to one skilled in the art. Although shown linked
via the 5-position carbons of each analog, it is understood that the analogs may

30 be linked via other positions, such as any combination of the 3-, 5- or 7-position

carbon atoms. Where linkage is via a position other than the 5-position, the



Hodgki n' s di sease, prostate cancer, sarcomas and testicul ar_cancer as well

as. WIS unor s of the central nervous system suchPQYUSTAZAE '
tunmors, 20 neurobl astonmas and hemat opoietic cell cancers such as B-cell
| eukem a/ | ynphonas, nyel onas, T-cell |eukem a/lynphomas, and small cell

. leukem a/l ynphomas. These | eukem a/l ynphomas coul d be either acute (ALL)

o o § o Sabtimment R, will pe preselEn@EeaRRa SUROMINR Bl IMUAE k21 90t o

to a particular attachi ng the conpoun reagent which is
. capabl e of biwislthe®-pesitdor, iri®understood dmastheicgtlogroppl moiety wilhsotdrt i gen nay be
| ocated on a tunor or in the tunor cell area. Suitable reagents _

i ncl ude pol yqiressal. Wharedinkese isiva thgrtpasdnncgrbontnd each analagapdand- r eagent

conplex may furth (‘éﬁr‘pl a_| kpker t i\n npound to
the reagent. @%ft"'ra%b ™ 2_'6'érﬁ§ oﬁfggé‘ fC’F‘Mﬁ'ﬁﬁQr 6&%5@@2"
phar maceutg cal conipsi bbRPSunds e useful as AftinkBRRSRGREAIGA., WHhkibROSage forms.

conprising an effective anti-neoplastic

6 tumoncsiLigrowll impvitro or imyive, infmdrrealfardsstst suchlasdiumaasat ogs i n
conbination with a harmaceutically acceptable carrjer.

As used her eid9megji¢ gnimals, aed arp@agwgiaﬁ}ygg Reveagatstsolidiumogs apd mullr b ¢
nmeans either decreasi tunor cell growh rate fromthe rate which

woul d ddm%reggga&?&vr\#c{]ﬁout treatment, or causing the tunor cell mass to

decrease in Size. Thus, the present invdnfidh Prdvid ath&apdutic nyiRsd @Akt Bshcer,CONPI et e
regression of the tunor. Thus, the present anal ogs can either

be cyt ostHti d.coto inhikit bwaas cel gravethtin vitro, oepreferably, in vivo, by administration The
subj ect can be an l, hauing a susceptible cance i.e., a

mal i gnant cel*? aHU%’i‘f_f‘ﬁllt F‘b"rﬁ‘ BR W%?r‘{anﬁé’a T ‘lfedé‘ aﬁ}oémt?tfae‘éqmwngrffhumn
tunors formhfla I]k:ffeé’ti\)éQo HhiMelde RewA b ARANLY BB, $6! furhdrt@Rsi n vitro.

Brief Description of the Draw ngs Figure 1is a

schemati c of Thepresentemponads oyap ba pdsicolarly eefuhioe tiei tsatment of solid

Figure 2A is a schematic shqow ng the synthesis of ‘compound 33.
Figure 2B is tememHenyhica rglﬁawlhgéw FeagipRises peilablec S timprs piclude 15

mvent | o pr SpiCREROR i shy¥foit HEERL: &k (AML) o chroni (OML es il B SSENE
lung, ovarian, breast and colon carcinoma. The present compounds can also be
used against endometrial tumors, bladder cancer, pancreatic cancer, lymphoma,
Hodgkin's disease, prostate cancer, sarcomas and testicular cancer as well as.
against tumors of the central nervous system, such as brain tumors,

20 neuroblastomas and hematopoietic cell cancers such as B-cell
leukemia/lymphomas, myelomas, T-cell lel}gemia/lymphomas, and small cell
leukemia/lymphomas. These leukemia/lymphomas could be either acute (ALL)
or chronic (CLL).

The present compounds may also be targeted to a particular tumor by

25 attaching the compound to a reagent which is capable of binding to a tumor-
associated antigen. The antigen may be located on a tumor or in the tumor cell
area. Suitable reagents include polyclonal and monoclonal antibodies. The
compound-reagent complex may further comprise a linker for attaching the
compound to the reagent.

30 The present invention also provides pharmaceutical compositions, sugh

as pharmaceutical unit dosage forms, comprising an effective anti-neoplastic



(1) 20 wherein Rerr] is (CHerr]- (X) (Y) or H nis
0-4, pref is 2-4 when X is absent; X peTRsotiam0r N,
and Y is [err1 O(Cerr]-Cerr])alkyl, ((Jerr]-Clerr])al kyl optionally
substituted with 1-2 OH or 1-2 halo, a saccharide, preferably a
nonosacchari de, preferabl y6 fruct ose,
CHerr]C(O-O(CHerr]-OCOCHerr]SH, (CHerr]-O(CHerr]W 25
where Wi s hah@int 6£bss or m&eaf the) mksent HRd{rCinal ogs 1tCE@mbiphtidrkwith apr ef er abl y
(derr]-derr])alkyl-O(derr]- AMENDED SHEET V\098/03458
PCT/ US97/ 12 ]}:zbgmaceunca)ly acceptable carrier.

SE e& 8 ‘a gler (- Cfge p:]fe]d)qe?"rx ]\%\B{ %E?ec(‘. {d &e 'b}es%t%étllgcfrtyé {e&x e{nFlls ﬁ) ?Ir (r)]n;fi: I;yl

substitut ed Médnd ekher &#eaﬁﬁ% the tGfoecel] gioel kdtg &bkmhe dte %@}ﬁmdld

Clerr])alkyl; CHerr]CJerr|[(Cerr]-Cerr])alkyl, CHerr]CJerr]H,
Si((derrj§- CC[cemr\]v)thd)myte)i{r@ﬂri Jor cavsizgribedumer @H mass to §l¢<@gasquesxch)r eferably

s absent,  dbioynEales B S%utﬁhat G Tt ot et This, the X

I
(ST g o St g St L)

optionally conpr I’EhmbjlecﬁcdmehmanmmaBMVmg ®shstemibld\;an&r, De., mon- per oxi de

0, optlonall substltuted W th err]-CJerr])al kyl, CHO OH or
hal o; alignant celigpapuatiop or &B%fgntﬁe@palﬂg%rrp]effec@w@m a0 YEeFher

conpri se 5-7.nenbe ng optionally conprising one
or nore ﬁ@t épg%%%wélggec%ﬁ%hﬁ o ,Ce%,%n%fl"m' non- per oxi de O, and
optionally substituted withp & 6fl the Devtvi or hal o;

Rlerr] is Hor ((err]-Clerr])alkyl err] is H
SCH err] C err] ( GFignre L @[aeqchqrwrwfrrepr@@qt@p cpmppands|of gheinvention.

5o L1 Bl 0 e ol SR RIEY g 30 20 W 11 Pl
Rlerr] is (Cerr]rghersa s dﬁMEm@ﬂic :«i‘ﬁowmg the synthesis of conpdubd 35s OH or
(Si((err]-Cferr])alkyl)[err]; R[err] and R err]

toget her 18re et hyl enedi oxyDet d i of (derr]-derr])al kyl

EHr e Care ——— LR

preferred enbodinent, X is absent, nis 2 to 4, and Y is CH or CQAc.
In a particularly preferred embodi ment, Rlerr] is (CHerr]-X-Y where nis
1, X is Oor Sand Yis ((err]-Cerr])alkyl optionally substituted
with 1-2 OHor 1-2 halo, or 25_-C(CHerr]OQ((Jerr]-Cerr])al kyl; where
preferably Rlerr] and R err] ake absBnt; Rlerr], Rerr] and R[err] are
CH[err];25{[err] is H and Rern] is /OH

A‘O

25 @

R3
This Sheet Has Been Repl

U

wherein R, 1s (Ci—lg,,-(X)-(Y ) or H; n is 0-4, preferably n is 2-4 when X is absent;
Xis O or S or N; and Y is CH,OC(O)C,-C,)alkyl, (C,-C,)alkyl optionally
substituted with 1-2 OH or 1-2 halo, a saccharide, preferably a monosaccharide,
30 preferably fructose, CH,C(0)-0-(CH,),-O-C(O)CH,SH, (CH,),-0-(CH,),W .
where W is halo; (C,-C,)alky!-O-(C,-Cgalkyl, preferably (C,-C,)alkyl-O-~(C,-



According to another preferred enbodi nent of the invention, R6 and R7
t oget her awm esid3yssenedi oxy, and R err] is H R err] and R ePCrasgizdsent ;

Rlerr and R err] are H. and Rlerr] is CHerr]. 30 I n anot her
enbodi ment, Rlerr] is CHerr]OH and Rery] is
-Csi((derr]-Cerr])alkyl)[err]. 98/ 03458

N used her eiGelinls(GeFmars (GrGornd{ Gy s HAIOG Colayl ghiersina n al Kyl

gr oups. Jhe aryl moxé%? iHGEIn ? ﬁlb@mtuwaewttl?g@ Oﬁaﬁaqgatg, Qg?alk)“%? Id.t@es

nonosacchari nprisin car bons r ef

carbons, as v@)dlkas C@llzéé)c(@?dmaqu CHK:O;Ehéix(c(é;-m,)ark@l)g(anghue&ﬂe f ruct ose
and r|bose as well as deoxy sugars.such as deogyrlbose and the liKke.
The conpounddesisusaraierablyplanyl;ior & with e prowise that whenfY is kb np @519

der i ved 1 rom i 11 udk i @serofe? GHEL Nk NGO BORH, OB AR B, 1

d of f - bsent
Rerr) s cHar ) Rl mﬂkﬂ?ﬂ“ b RS R CIRER S CHRGE

is OH amqbu%zélyrdom;msmﬂ B hpteroataing selectedefrdm N S, onnamprronidd f f or mul a
[) wh H, CH ,

s R err] ﬁ[pﬁf»éaay'e%psnw@%rwﬂ]g(aqﬁgamﬁ ;o qrgeleyt and Reert] 15
CH th f. t .e.q , WO
o1/ 04754; D 94/ 14581 FOETE Br R-CUCIGRoither B s Betrad AR . (1)

where X i K Ssaid rthg oprionbidy compnsingemc&dnm hagebatgnd setectidi®AMN,SB, or r eagent
to an acidic solution of HWVAF, unl ess ot herw se not ed.

Where Y is (@parpefoxiieds 'ﬁlr)%nntwall}awbaqlw;qd withher) -G galkele @H mrdhalesxanypl e,

conmpound 16 E 1) was prepared using ethyl ether. Were Y
is ((Jerr]-Clerr]) F<§7'1€°’2(§ %éﬁg)kgituted with 1-2 OH or 1-2 hal ogen, the

appropriate al cohql, 9y, STHRCO,(C,-C 1008@ €W$ cea ;{rm,,héq.@s added.
For exanple, for g%rlrpounc?gg 2(é 4)4“?, R Q—t%(j re §<5|sHD and Y is 2,3
di hydr oxypr opyyl is gptiomahip selnsnwteCthhbalo OH or (By-@i)aldgwdt hyl ; gl ycerol ,

2- br onoet hanol an et ol, respectively, were used. Corrpounds
wherein s CHe 5]‘?%{§?@[%’P¥‘§ C[err])al kyl, are prepared by 25 reacting

conmpounds wherein | rr]OCH[err]O—Ivmth
(Cerr]-Cerr])a Ilgél[lgé'l%mk&gﬂ[w the presence of base. Conpound 53 was

formed as a by prdusOH or (SHECsGnalkghi; or of conpound 20. For conpound
32, where Xis Sand Y is 2,3 di hydrox%/ipropyl , t hi ogl ycerol was
errpl oyed as the r&@éﬁthtOge‘hermeethylen H&EYappropri ate saccharide is used to

synt hesi ze corrpourigg % (f:ﬁ%lg}'llcﬁ:ﬂ%gal(yléod{ﬁ‘r?sﬁxﬁjc}{'o?hﬁlo”?ﬂc?saCChar' de. For

exanpl e, conpound si ng tose WO 98/ 03458
PCT/ US97/2(2143 the bonds represented by ----- are individually present or absent.

In a further preferred embodiment, X is absent, nis 2 to 4, and Y is OH
or OAc.
In a particularly preferred embodiment, R, is (CH,),-X-Y wherenis 1, X
is O or S and Y is (C,-Cy)alkyl optionally substituted with 1-2 OH or 1-2 halo, or
25 -C(CH,),0(C,-C,)alkyl; where preferably R, and R; are absent; R,, R, and R; are
CH,; R, is H; and R, is OH.
According to another preferred embodiment of the invention, R, and R,
together are ethylenedioxy, and R, is H; R, and R, are absent; Ryand R, are H,
and R; is CH,.
30 In another embodiment, R, is CH,OH and R, is -OSi((C,-C,)alkyl);.



9 VWere Yis CHerr]C(O-OCHerr]-OC(OCH2SH, i.e.,

CONMPOUNGQy§ d8/053ss control l ed anmount of glycol dinercag@aag@hastRais
enpl oyed as the reagent. Where Y is (CHerr]-(0O-(CH2) 2W wher e
Wis halo, the appropriate hal ogenat ed al cohol is used. For exanple,

conpound 53 was obtai ned by addi ng 59%2-bronoethanol .

Compounds of fornula (1) where Y is

(Cerr]-derr]) atskysed @ered], dror e dkyll imdlidds branched onatraight-chain aikyl
(C[err]-qerrl%%al kyl is straight chain alkyl, may be prepared using a
met hod al ogous to that used to prepare conmpound 53. Were

(dJerr]-derr]) [ hed:. gy oof I roduct may be

obt ai ned by theq%é&y(flkg?](é)rﬁ% 'gﬁﬁ’gp?)arcg}barnldﬁ e#‘g’lug%f{g&?%a%? IVARF al ong with a
catal yti c aomyrkinglupROSIchiion, préferabBxapl GearenIPaunél] Zsldisaccharidebere Y is
2- met hoxy- 2- prop-yl, was prepared by addi ng 2-net hoxypropene to HVAF.

Where Y3 s Theptesp inclodes gipgesey frugpse anfaibope, @p avell|as degply( CgarsispelGier ] ) al kyl |

conmpounds o) repared using a thioaryl or aryl nercaptan as the
reagent. Fggg’gfg’r‘?ﬁ?%rfdtfghgg‘npound 23, where Yis (CJerr]Herr])OH was

prepared by addifhg cdmpounds shueh X FighrdPie tireseRRBROUNE s obtained as a
by product in the syntphesi S oféihcorrpouﬂ;éesf& Corrpoﬁ?%'gg{zt was prepared

by addi ng fremntibn.ner captan to an acidic solution of HVAF. Conpound 26,
where X is S and Y is 4- met r}%l benzene, was prepared by addi ng
p-thi ocresol to &% cqmpapdsadiths prserbmveption may-be derived fram dinBere Vv i s

4 oD BAERR ARk Rl Sl ol HARFEE) e VB pound o PBAIRS ety DY P oduct

when limt cresol was used to prepare l.-elrtonpounds

49 and 50, RiieCH,OHOR, ¥ dbser, R,YisiCH ARiBtHYR ie aBRAE R, is CHARL iROH s H or
thi ocresol, respectively, were prepared by addi n%)p-t hi ocresol to an

aci di ¢ sol 884 BaisoFHaapduiversmd.c., esppwanerd offeanelayl)iwherein R, is H, R,

C(OQdere] - rgl | p25 y: r addi n he ropriate aryl
chl or of or ma aeb(;’%@’ f§3 Lsg(g}i\{% Rgg I&Plﬁb’ﬁ%%se%ﬁgfais%gL 'ﬁgﬂh&%& lsec:)ﬁgéﬁ%ound 27,
where Y i s spliRaih af @hivhawe kesvipirahakR (see e.g., WY S04 753; WE oyl 8¢k )or of or mat e
and pyridine to a solution of H npounds where Y is

0

IVAF. Co
CH er r |18 er r ] ( Ghedeliowine cempannds of deranula (I3 whereay issRopPemay bel by
addi ng the _appropriate thiol to.an_acidic sol.ytion of HMAE, For exanple, 30
conpound Zgr%%e%gby\?ad}déngﬁfg?qff&f%ﬁaﬁ%tgﬁﬂa SPUURRATRMAF] are H was
prepar ed bynless othedetkdgotaet hyl t hi ogl ycol ate to an acidic sol ution of HVAF
i n acetone. WD 98/ 03458
PCT/ US97/ 12143 Where Y is (C,-Cy)alkyl, an alkyl ether is used. For example, comp@und

Corpeunos 39 il A e bonSE S P STL O P Bl 1t o1
Compours) a SRk S 2 OFEH, T2halogen, e A b oGr ol O G “where v i s
CH| er r] CO &nlogehated/ where peqiiad cetas/addethy Bondxasmipte, 6dr cohmpounds 19, 20 and
22 where X is O and Y is 2,3 dihydroxypropyl, 2-bromo ethyl and 2-
hydroxyethyl; glycerol, 2-bromoethanol and ethylene glycol, respectively, were
used. Compounds wherein Y is CH,0C(O)(C,-C,)alkyl, are prepared by
25 reacting compounds wherein R, is (CH,),OCH,0H with (C,-C,)alkylC(O)Cl in
the presence of base. Compound 53 was formed as a by product in the synthesis
of compound 20. For compound 32, where X is S and Y is 2,3 dihydroxypropyl,
thioglycerol was employed as the reagent.
The appropriate saccharide is used to synthesize compounds of formula

30 (I) where Y is a monosaccharide. For example, compound 18 was made using,

fructose.



correspondi ng esters. For exanple, conpound 29 was prepared as a by product
in the symwaestsssf conpound 25 descri bed above. Al kali net BET/USPURL4e

earth nmetal and am ne salts of the CJerr]H group are also within the
scope of the i nvention. 10 \C/)gﬂere Yis
Si((Cerr]-Cerr])alkyl)[err], the apprdpriate silanating reagent is added

to a solution of HVAF and im 0 oL & co ounds.?iand 44
bty & ¢ G ARGt O CORCHE B, degampnd oy .
FESbect| Ve V. Do or e ARRk BT S L My v adc
colfbfjhchng of 1,0 GRS paEHIate i} ERPYS s Rebht

to a solution e 1 n DVF. ere Yis an
am no acid resi dueWheerY e(@ih).O)dCH: %W ohesl Wiy halof the appropriatepr opri at e

‘thi ol containing am no acid anal g may be used, such as cysteine _ and
anal ogs t her delogemeed aleahgl|isused o M19b e¥HNEe, coppnopad §3 wes gbtained byadding

pr epar ed b§’ %rqg"l % g}/st ine to an acidic solution of HVAF.

‘Conpounds -of PHINE a{‘?’)e where X is absent nmay be prepared as follows. 20
Compounds where N ¢dmpoutisl offorfulath where v, isqem}an%é@(cp@;jam?l,obt ai ned by
adding acrolein to an acidic solution of fulvene. npound 117 where n is |
and Y i swher)(C wagalkyldp araightghairoalkylamiap ibe pfepeiddrsingtidmBied Martin
reagent . |)[err]

Conmpounds where Y i s Jerrl]l-Cerr])al ky
may be obt ai rf8aloggus to thatused (O RrERATe FOTRR d%r"r &a‘%@ﬁsﬂr’ﬁ "’é’cgﬁﬂ-vent.

For exanpl e, Y, ol I r.eacting
conpound 10 v%nﬁ?g&g}gggﬁor%ﬁ%cgéay\@g?@ﬁgﬁpmgﬁ% %ﬁ%ﬁ%@lﬁgﬁeﬂ%@%ﬁmg eyY
i s CH(CEt)d erHMARHoR withaedtabytic amount SAPOTHY Fop BRxenyile, cbthptiuh 230di um

bor ohydri de in ethanol. Compounds where Y is

- ([ er r] - d ewheraliie Rynetiexy-Fiyomel. 31 arepatediby addimgZgmethoxypriepengior opri at e
al kynyl al de%l,g%l.tio an acidic solution of HVAF. For exanple, 30 conmpound 41
where Y is - CH(O was obtained by treating an acidic sol ution of

HVAF wi t h propar gWheredefsy(de-C,y)aryl oM I8, ABAEE-C,)alkyl, compounds may be
PCT/ US97/ 12143 11

Conpounds wherepared wsingya thiacylar alyl mpeseaptyreasidhe raaggntbEopexgmapled by net hods
known in the art. F exa e nd 13 was,prepared in the synthesis of
corrpoungjl . °°mp°“n‘££3’ %aﬁgrlé(@?ﬂggﬁqv@Prfpﬁf%BY]ag‘gf‘%g' or heteroaryl, the
appropri at el y,, 8HStHidpHeRSl. A othpound 55Gkas I téé?ﬁé?iasfs%l bCy{) 518960 n e SagRdst 0

acidic, basic or neutral HVAF." For exanpl e, nmpound 36 where Y is an
i m dazol e gr ofippmasurpl 2 Ladpdindt2desss prgpacdbyaddihg benzyl swtaapiacnoefi HVAF i n

oy be. pr epased S AR, CREBRAREEEICS by A5 e obt e
via reductio r Qﬁijé 1y Is ) appropriate
reduci ng agekaﬂ)‘ggé}&gggr‘rﬁpﬁg , corrpr}%'ua:]nghrgaﬁ %Q&Q\Asg)éﬁ% tallﬁggbwgﬂggducti on of

t he al detyde HMAPO Wempdhndi48hwherdi Yi s 4-methyihenpsizeind Ry, d¢ ihdscresot] veaet i ¢ aci d.
The presence of acetic acid can yield ~ conpounds where Y is OAc. For
exanpl e, comobtainedss atysprogucawhed limited mthiocresol wasungdto pfepatge r educt i on

Lgﬁgﬁ : 22502 %8%%%%%2%0:%?%161%&43 agg%ﬂP&HQrg %=W,h§ rls? S,F')&' elSr -Ji-]rﬂe%ycr‘f)tla:\;[z%{lé ]
and R, is H or thiocresol, respectively, were prepared by adding p-thiocresol to
an acidic solution of acylfulvene. Compounds where Y is C(O)O(C,¢-C,o)aryl

25 may be prepared by adding the appropriate aryl chloroformate to a basic solution
of HMAF. For example, compound 27, where Y is phenylacetate, was prepared
by adding phenyl chloroformate and pyridine to a solution of HMAF.

Compounds where Y is CH,CO4(C,-C,)alkyl and X is S may be prepared
by adding the appropriate thiol to an acidic solution of HMAF. For example.

30 compound 25 where Y is CH,CO,Me and R, and R, are H, was prepared by

adding methylthioglycolate to an acidic solution of HMAF in acetone.



prepared by nethods known in the art. By way of exanple, conpound 14 was
pr epar ed“j?y s%qggsng ilTudin S to an acidic solution of paratgreyegkyde.
Conpounds ere Rlerr] is CHerr]OH and Rlerr] is
((derr]-Cerr])alkyl)[err]SIO my be obt ai ned by treating HVAF and
i mi dazole with an appropriate silanatiHy 20 reagent. For exanple, conpound
42 was prepared by adding triethylsilyl chloride to HVAF and

i m dazol e. Compounds 30 and®hwhered 3ECHIGO,MeY R, $s CATEOMs apt Rpsitbandy

oxi di zi ng conpound 10 with Jones Reagent. . D neric
conpounds ofH.aespgrtively.lwere peppatsd byraddimgaeethylthieg! yeolge khangitrads  in the

. F . nd '
aci i o sol uenBonpf FRRRY HartlontARa MALTC b IO W RIS S 20 200y

product wheRyqaaed/! onitrile was added to an acidic solution of HVAF and
acetone. Conpound 54 was obtained as a by product in the synthesis of HVAF.
Conpound 552 was @ursioneds wherengistCld, it tmay be prepared vipdiyddolBsis ofthe

Phar maceuti cal |y acceptabl e, salts .i ncl ude, %’lere aeg | i cabhe, éfl ts such as
ami ne aci d SEPPBANG SFIEE- 1o CXARPIRRIROUEF 29 ae PieprisHlas B rERdtst f r ec

Eg.lj_; B)ég? / 12'11}1gxevs\9nt%§£i9§f'é§npound 25 described above. Alkali metal, alkaline fiﬂh '
groups. Anm pRtfAahl amincialld of g@lTG,HEroup aregdst witkindhoscgpobfthaci ds, incl udi ng
hydrochl ori des, sulfates, phosphates, citrates, tartarates, nualates,

mal eat es. InvenbPrar bonates, and the like. Al kali nmetal am ne or ammoni um

| t be f . ' ' . ' I
ﬁ;dr ixfg@s, eam'o:ler{gg%? Ya’r?T’rsgﬁFirI%%%W’ tﬂé(gﬁp%y %ée/é'%:agrar%“n %8@ n})g E{@rgé{pr esent
i nvention cgfa Bstufieh BPHMAH afd imidazol®hBérexamgle e@iﬁpama@ashﬁa a9s and

adm ni stered to a manmal i an host, such as a uman cancer patient, in a

vari ety of fwersRaapethylsiloxyt ane Rhis €8 or wigthylsiloxy, respegtivalnivetre hothon, i.e.,

o Suboun anabihe e B sl SRR B sttt "o o
oral ly adm ai,si:58q9y JE. exanpl e, in conbi nation with a

phar maceuti cally acceptabl e vehicle such as an inert dil uent or an
assim | adl e edi blWheary¥ isem. anihe gcidugsidie, fmekasgd, glpciar dlaoyl, deft shel |

gel atin capsul es,, rraﬁ, E)e conpr essed i%.lato tabl et's, 04': %be i ncor por at ed
directly  appigpriateithiol copiainie amHBo peif RepE Mayibs psed:Shchps QYSIERS, apeut i ¢
adm ni strati ¥ € ; i one or nore
exci pients gﬁgaﬁéggs ?’%}%Oﬁelré%rxm ggem%@?ggﬁhgﬁe@%ﬁ%ﬁ t’s‘?&buccal tabl et s,

troches, capsetasl byehdding systeinestoansiciiissolstimgfHMAF. wafers, and the |ike.
Such conpositions_and preparations should contain at |east 0. 1% of

active conpound. Cuiepginds ehiosmuladf) where Kols3beent may e rreparsa s LU ons
may, of urse, he.varie . enj e out 60% of
20 the %i %‘}ungsﬁf ereeﬁh %%g‘%lssgggbf g%'m ﬁg;@ﬁh&g&ég |‘\j/g corrpoun%l

I n such adBﬁ?ra%RﬁéihitG ah hidiessefution ©f flvsel iCoREoufid $UOHhdrbalis Ran®f fective
dosage level w il be obt ai ned. The tablets, troches,

pills, capsf esCHEX wahprdpated vimgxidation ofdHYIAiFwithBess Martingeagent-ng: A bi nder
such as gum tragacanth, ACACAy iCOHIOR A58k, 5 & dtdained by

reduction of compound 10 in appropriate solvent. For example, compound 39

25 where Y is CH(OMe), was obtained by reacting compound 10 with sodium
borohydride in methanol. Compound 40 where Y is CH(OEt), was prepared by
reacting compound 10 with sodi.um borohydride in ethanol.

Compounds where Y is -(C,-C,)alkenyl-CHO may be obtained by adding
the appropriate alkyny! aldehyde to an acidic solution of HMAF. For example,

30 compound 41 where Y is -CH=CHCH(O) was obtained by treating an acidic
solution of HMAF with propargyl aldehyde.



25 excipients such as dical ci um phosphate; a disintegratin h as
corn WOX98403438 potato starch, alginic acid and the Iike,gciﬂﬁ%}zﬁgnt
such as nmagnesi um stearate; and a sweetening agent such as sucrose,

| act ose, or saccharin or a flavorijjg agent such as peppernint, oil of
w ntergreen, or cherry flavoring may be added. When the unit dosage
formis a capsule, it ma | ' ghtl ' t he
above type, a quupamgg?%sg’?l?et"gggﬁ cgélogd’\c/t%’géelggbrfl% %ﬁ;reg?&gﬂr Blethds :
pol yet hyl ene glotPin th¥ari Puseinise, coripethdi® wanpreperef ie gerynthesis ofit i ngs or
to WO 98/ 03458 _
PCT/ US97/ 1214&mpound 10.

13
ot herwi se nodify the physical .formof the spolid unit.dgsage. .far or
i nst ance, t abyhsres ] ‘ﬁ&?ﬂ' 9,2)36% Bralb"é?ff’@?ﬁﬁfé%/aﬂ?éo ét?‘éa‘?%u%ﬁe%naérygti n,
wax, shellac or, su ; e P Xt dr eXBMpeOnt ai n the
active corrgou a},’e%esrg%&g)geg‘g%rg 1%addeh%aélgf\§é%%s?n§r§geﬂgalg2@ nmet hryl aﬁd
propyl par abe n@o@o@awm iYvie an imidayele gnelip, Bs plepared by trestingha pauteherry or
orange flavor. O course, anﬁ material used in preparing any unit
dosage form sseutiah efHMAHY i b pithdimigazg ceptable and substantial ly
non-toxic in the a unt (gerIEe%’%ji ai:%n?glgdﬁks%ll xﬁ%ﬁeﬁ%@a‘f@d as Ollo&g).n-pound

may be incorporate OMRPEPSUST AN nea-_re_ ease prepar and devi ces.

The active CO&PWB%‘W})&& 0is I ahyibeicbtAtiecdtvia PéduaN@ ke Yordspdiding

i ntraperitonea y infusion or injection. Solutions of the active
conpound @@n aldehydeerpcidpwitiean appropriate redsping egent| Forexpmplenrempeundcdht oxi ¢
surfactant. D spersjons. can S e .prepared, | cerol, liquid
pol yet hyl ene Q’P&@B‘F‘g‘,"'at‘ﬁ‘q t&é‘éﬁtloﬂ,oﬁéﬁﬂa‘ig‘ydgc ?Wdeism‘fvﬁ‘ﬁ%@i’“%and in oils.
Under or di nar y, £ORGiohy @i &Hd SLGE 208, TAGIpShce bhEESC acid calyfibdr at L ons
contain a preservative to prevent the growth of mcroorganisns. 15

The phar maceutémpourdesvge: ¥ds Ovcs tor akdmpleconipound #6 avas obtainet s adY use

can include sterile aqueoqus . sol utj ono? or dxiuig sions or sterile powders
conpri si ng t hprosiuet afdhe rrGueiRneisaCtR; ¢t icoqpe g‘i)t ed for the extenporaneous

preparati of stegdle 1.nj e_o_kn i C j 'asdp&rsions. I n
al | casesag th?omqopﬁ%fghﬁgg\g%g %%%%%Eggofs{ﬁg}rn?%ﬁﬁgg? and stabl e
under the congiephREbythetBds kmnafiacheisre BpovaytofeagepleTirmpauqdild vesrri er or

vehicl e can be a solvent or_Iliquid ...di spersion di ym cqnpri sing, for
exanpl e, wat eprepatedaycidding ijudip) to@ngcidic SOIU%W@?S@# 8?, propyl ene
glycol, liquid polyethylene g 1. |k ke, £ oils,
nont oxi ¢ gl yceryl Mg?dﬁwé%gﬁtlgg@%%? S{Felés er“g(l)l?y.m#ﬁg%m pr oper

fluidity can B&amh%}é&ﬁﬂg HMAF exaimidzolowithhe dpptopiatesilandtigi posones, 25
by the mai ntenance of the rtequired particle size in the case of dispersion

or by 20t heeagest. dFor sxarfiple: compund 43 wasprepardddry adidingtaietiyisilgh of
m croor gani sns_ can be béou%ht ]about by various antibacterial and
antifungal ag€hogde & HMARgpd mdazole. o apens chl or obut anol, phenol, sorbic

acid, thinerosal, ag,idd&dk8Keherd ¥ iSBMOH was pfpaR byl dxidikink cbmppaef er abl e
to include isotonic agents, for exanple, sugars, 30 buffers or sodium

chl ori de. ProliongéddlomesBeggenbn of the injectable conpositions can be
Prought about by t rI])eimliaf'i(?: ci)&p&:ﬂr?dsco?'?gr?r?liﬂ; I(I?IS] %a?:fbe%geep%esd t()jyerlng%iogsqknown
25 in the art. For example, compound 17 was prepared by adding ethyl ether to an
acidic solution of HMAF and acetone. Compound 47 was obtained as a by
product when acrylonitrile was added to an acidic solution of HMAF and
acetone. Compound 54 was obtained as a by product in the synthesis of HMAF.
Compound 52 was obtained during the synthesis of compound 51.

30 Pharmaceutically acceptable salts include, where applicable, salts sugh as

amine acid addition salts and the mono-, di- and triphosphates of free hydroxyl



WO 98/ 03458
PCT/ US9¢/olahdass PCT/USO712143

absor ption, ?or exanpl e, al um num nonostearate and gelatin. Sterile

i nj ectable " solutions are prepared by incorporating the active conpound
in the required amount in the apBropriate solvent with various of the .
ot her ingredients enuner at ed above, as required, followed by filter
sterili zat groops. | Amireesatta fehaie salfs ofshengamie apderpani acils, inbledmgepar ati on of
sterile injectable solutionsg, the preferred rIet hodﬁ of preparation are-
vacuum dr yhysigociheridesesubfates RogpRAGIgCitralCh iATATates, malates, ipaleles;i ol d a powder

of the act,.yve,inqgredi lL.u iti Iﬂﬂﬁﬁ'!- i { ent
pr esent inblf%rgo’barqéesvg}(])%{shte;ﬂ(gt Z\riﬁﬁelrp?% F%‘r{éirngg’?so utll'([)n?lgifllts can b6 Usef ul

dosages of by Racry RO Tardtps With hbthl paRotées) ahifesonatntopniulh. correl ating
their in vitro activity, and in vivo activity in animal nodels, such as
muri ne Br dog nbbetempeundsofjtke presentiinyantion cambg ymulatestasas t hose of U. S.
Pat ent

Nos. 5, 439, 936..and 5, 523,490,, to acti vj.ty, in higher nmammal s,
such s chptRasputica ComASLAT FRATRING e p Aubemaie oS RS £ ot al
(U.S. Pat emm%gcan%%%gagie% ??a variety of forms ﬁda}% t%@?é g{&g&ﬂ iouf 4y effective

anount of analog n sarily varies wt ubject and the tunor to
be tr eat edadnidaiverddion, iet, oraly dygerenfepallyd by hattaverdus] imraparitoneal, hi gh doses of

t he anal ogs can be adm ni stered due to the decreased toxicity conpar ed
to illudi ningammacular of SEPRIANSEYT P8 npount bet ween 30 to 112,000 [err]g

per kg,Qf body i I i j s cdal ULl :

B n 401 at on 1 g grfecRERRRAN I wal bE Sy Bab ki RYBRMe im0
effective ifm@dnidH Witk aoHardhceitivallppeseptabltorhicle subk ashe irkki diluedt i n the art
woul d recogni ze, the anount can be vari ed dependi ng on the nethod of

admi ni st r ati mrassimilable edible carrige  Thayaney bmengiased pehard o pdt shedlscri bed by

reference tqQ the foll ow et al ampl.es.. : .

EXAVPLES 28°iatisgapsp S’lméyn%y%‘{“i‘f’é%sggé 8’f‘$ ?’I%}CS% Sphad be dnpgrporated directly

General . MphihitROfRAITS patientantiar Feebrblthefapenddhdmidistretisd, thd\Midivepect ra were
measured at 300 and 75 MHz. High resolution nmass spectra were determ ned at

t he Unil§er sorhgowid mnnbeeeaekinedhwith spe et mereeaxeipienty andcused ibibe dewm of Al |
chromat ogr aphy. used silica (Davisil 230-425 nmesh. FEisher ientific)
and 30 <o peamtEaoutsphedt BBl PR e E0et i Psartd SwbF onec
speci fical %ffés, and tﬁ/éQilgzg/ éﬁ%ﬂé&npositions and preparations should contain atl lgast

PCT/ US97/ 1
Anal yt i cal 0.TeLof@sive aomperhdo UEheqreroghtagerafithé 42mposidons dndqaenpedtignisat es.

O e B By v tpvmspbo LT O
the ar l;20( S&%’w&gﬁr of a%%r@tqéége 16 94hd §hddae of active compound in such
therapeutically useful compositions is such that an effective dosage level will be
obtained.
The tablets, troches, pills, capsules and the like may also contain the
following: A binder such as gum tragacanth, acacia, corn starch or gelatin;
25 excipients such as dicalcium phosphate; a disintegrating agent such as corn
starch, potato starch, alginic acid and the like; a lubricant such as magnesium
stearate; and a sweetening agent such as sucrose, lactose, or saccharin or a
flavoring agent such as peppermint, oil of wintergreen, or cherry flavoring may
be added. When the unit dosage form is a capsule, it may contain, in addition to
30 materials of the above type, a liquid carrier, such as a vegetable oil or a

polyethylenc glycol. Various other materials may be present as coatings or to



5 Compound 11. To a stirred solution 103.5 ng HVAF ( MWV 246, 0. 406
mmol) in POROM@Eerr]Cl[err] was added 327 ng Dess- Marti n REHY{1214phe

m xture was stirred at roomtenperature for 1 h and was partitioned
bet ween et hyl et her and saturated NaHS(J err] and NaHCO err] sol ution
(1:1). The organic extracts were washed with saline until neutral.

After being dried. b er e_s tign, was, 10 oncentrated and

chr omat ogrgpﬁ "Fﬁeéf‘%‘%? 9#;415&9“1?“ %‘5%“5“11‘1“'5 dosage 10T o, OF mSEanm@]um
[err] H NVR ( &pidd 9ind, Jor E&fsties tha§de(odated Mith deldkind waR) shéliflo orlsugdr 48, 3H) |
1.45 (m 1H),” 1.67 (m IH, 2.31 (s, 3H), 2.50 (s, 3H), 3.80 (s, 1H),
7.08 (s, |H) thellike25A gwrup or elixit Hjay chmtai the 2ddve( ddfirgoonhd,; sutidst asa ] max 241 nm
([err] 14000), 293 nm (e 12000). Conmpound 12.
(6- Ni t r oacy| FUFIEHES 289 NELY rppypagbens a praseryalves, adygand di ssol ved in

t hyl hlzQ! i j ' . 141 ny,
11 oty SandBuorife AfR P bherd b HAZMMY DELORC B A foeg iy, | 141 1
brown preci ppicphfing atyresit désage fon shotldWSpHatrhideatical§acdeptablé®ide Ni troni um

tetrafl uoroborate was added (53 ng) and stirring continued for 2 h. Water
(5 nL) erhstanddlyl neRripXiti the Rmguats\empleyeds hradsitiou, the asbivly| ene chl ori de

(3 x 25 20 nlL). The copbined extracts re shed with satyrat.ed

NaHCO] er r ] sB‘P’%]P?'iﬂfmay ngnc&aoéa)ri?d’ inﬁ%ﬁusg%’eéjdre PIRRAERIOISBBAIG U of sol vent
and chromat ogr apth‘thacﬁ\tbecompounﬁﬁfdg%W%iﬂﬁf&%@hﬁ&\t})ﬁbusﬁ giate gave the
nitro conmpound 12 as a yell ow soli (30 mg); [err]H [err] 0.90
(ddd, 1H10 1lif@péciddeallyy, infustn ¢rduigetid-) Soldti@B of ¢hdactive compoidnd chnd6 (s,
S erily. Sahe plgparclip wais ORGP s Wit & hbstotic suHactan CHSERRIS1A. To a

sol ution of : acet.one was added
40 g par af or%ﬁ?ﬂ%?gér%wgﬁ,éry%%q%ﬂm%@g% IY?O(%Sﬁ mm{éﬁﬁ'\/\%@l heated to
cl ear and wagmiktafss théreofund ih 0ils.00hdéramrdinam doadinensbisteragd atl use, thesd | udin S

(MN 264, 3.79 mmol) was added to the above solution. The mixture 30 was
stirred at rBERARHARTLEPANAIR @ Preservallve toprgvend thesipwihtofgnistpopzaniies et hyl

acetat e gud wat er 1, [1g. QLOAN G EhbeRhs YERBIVAT IS RY 3 Bhltiah g NaHOOS and

PCT/ US97/ 1214z include sterile aqueous solutions or dispersions or sterile powders 16
saline respectively to neutral. After being dried by R/gSCIerr], t he

sol uti on wascomprising feastivaingmedend vdtishorra adaptedofoe thetexteginosar®ggs ny 14
23. 49 d 226 .HVAF . 39 A4 i whi t. .yst al :
(o0 8 300 5. Prepafiap pf stous hisyaBle of Mfusibleolunibayy difpeetdny uiall Bseso
X . 48: . ter , 0.99
cnierr]; [er {hle'(dsléi%@ﬁé@@%e[l@ﬁ? lnr])usg Eﬁ ,gde?ggg&ggagu 5%05% ufgggé? CBhditigns g

(m 1H), 1.10 (s, s, 3H), 3.61 (s,
1H), 3. 730( dmadufactite Znd-toragdd) ThSli@dd carried orvehiclé’cdrzhe dlddlvend obhqyid, 1H),
4.75 (d, J = 5.4 H, 1H), 4.91 (d, J = 5.4 1H) ;

[err] C NVR ( dispgrpionmmediyma compiigiggyior example.yater, etggréqlé;%@zglﬁ égr 154, 7. 90.0,
0o B e i e B R g BB I 7L
276. 1364; UVvégetablierails, d0btoxitrplydeeylrestens] 468 suitable mixtures thereof. The
proper fluidity can be maintained, for example, by the formation of liposomes,
25 by the maintenance of the required particle size in the case of dispersion or by
the use of surfactants. The prevention of the action of microorganisms can be
brought about by various antibacterial and antifungal agents, or example,
parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In many
cases, it will be preferable to include isotonic agents, for example, sugars,
30 buffers or sodium chloride. Prolonged absorption of the injectable compositions

can be brought about by the use in the compositions of agents delaying



Conpound 23. To the solution of 170 ng HVAF ( MV 246, 0.691 mmol) in 15
m acetogosgosiss M H err]SOerr] solution (1:1) was addede®RBusay/ 4143 '
hydr oxyl thiophenol (MWN 126, 0.5 nmol). The mixture was stirred at room
tenperature for two hours and was partjtioned between ethyl acetate and
water. 15 The organic extracts were thshed by saturated NaHCJO err] and

sal ine respectively to neutral. After being dried by MgSO err], the
sol ution mbsqrpmrfmrmamlm@mmum nednostiearataardgeldint Gtaile mjéabley 23
(72.3% as l.l ow qum 46, 1592, 1588, 1495
crierr]; égﬁ’]‘ p(% bé’ 'PT(%rpfrgg?% thg agtive ?ﬂmﬂ%“g 17 thegequired 1H), 1.38
(m 1H, 1. Ehpprd: &aeemenwn 1H), 3.96 (q,
50 J[err]af_}%\llgﬁmt?t ppl_ﬁi Ven & H\Janzgséﬁhe%t% l?gr%ﬂcgﬁ s, 1H. 7.20 (d,
J =8.4 H enumerateﬂl%)bpv@ elsrﬁ]qmrbﬁ.’l:fonﬁmﬂnjeﬁh}n) stcﬁrdrzalloﬂ.%h te céééQxf 6, 156.7,

142 4, 138.2,,136. (%7 é}B 13 131 125.8, 123.6, 116.1, 115. 9,
76.2. 3 6ste§jg BOW! ﬂlq;)rgparzitzpnzof siezﬂgmjg:tqple solutionystheprefemsed ( |\/|+) 298,

270, 229; 4, 296 d 354. 1286;
w [err]rram[%%rfﬁ%ﬁ%a g{bﬁr‘% err l§gf§@l§i\q%§ mgtcw% ind 24. To the

sol ution ofwhichiyisl dPpdvrdet bF¥ha46tivdingredient plusﬁﬂ?h&dlhﬁhﬂaemcdacaone and 1 M
Herr]Sqerr] soI ution (1:1) was added 46 benzyl nmer capt an (MW

124, 0. 371 ingredignt presenhintheprevipusly sterile-Eltergd selutions. tenperature for

or gani ¢ ext r act O g0t BT e SOKT ERa P e B P e e
respectjpve Wrragnﬁgjﬂféﬂliﬁ bitto acﬁf/it? ranB§h _@h_q{ch?i‘f'y Wwﬁﬂ%ﬁ&éﬂ Hél?g%s ol ution

was concentrated and hr omat ogr aphed to gi ve 6% as
yel | ow gumnuriﬁe(oh(apg nfmiﬁtsastaught for%@mm&uchasthose of‘ U.S. Patent
PCT/ US97/ 1

2980, 1659’ °f5§§39 Poand 5684 W iepqtivity in higher NW“{*’@D@“{"&S@)“{C@”] 0.64 (m
IH), 1.02 (g : 1 1.91 (s,
3H). 1.98 (8. a%"kb{’“’%%“(‘éfgge e(gmngéi)}‘,’h %‘.@M%‘,Fagﬁwc’f’gg&?@)'1H), 7.29 (m
5H); [err]C NI\/RT(nr{qmuti]:@lly[ﬂffelcﬂivelﬁﬁmmt of akhlbg necessarilyl viakieS withdie 4, 137. 8.
134.9, 130.1, 128.7, 128.3, 126. 126.0, 75.9, 37.5, 36.8, 5 28.6,
27.5, 1 7subjgctand the tgmog tosk emf%? Hagever, i hias bron found ghat ppigkively -

err]H er [ 4 er.r] max (et hanol
%2 n]m E[eﬂ%?l[a%ség &tgggr%iogisc%n%é%ZmlrLchﬁgggggot}l %e%rgasgdgtéxlc A tht(a sol uti 0?’1
of 166 ny cbfAparedN¥ AlAin S and M. 0A Eifcvapeitit hmotintHetWien®0ebane,080¢gl M
Herr]SOerr] soI ution (1:1) was added 51 ng 10 net hyl t hi ogl ycoI ate (MW
106, 0. 481DPginka 9f borbyavaightiisespesialdy sffthééoramramnvs admxms(crenp@r ature for

ht Th
or gani o exs P80 EF12.008 REGRIR R siiehtie AREH TS BRI copect i vely
t o neutpal intAipkBioneAly) dA¢lsreatillad lwm{vbiud redhgne! the hARuMBSngRNCent r at ed
and chr omat ogr aphed todg ve 59 25 (36.79% and 94 ng 29 (61.1%. 25

is al5 yahﬂlcﬂ/@ﬁmndlhR@KBm@ deﬁadmmls?ﬂmpn 1665, 1592, 1496, 1278cnierr];

L0 Ry o TSRt ekl od el o 5 33 (7 31
3.74 (s, 3Hlaildi Samipfles.Jlerr] = 12.3 Hz, 2H), 7.09 (s, 1H); [err] C

NMVR (CDCl[err]) [err] i97.5, 170.7, 159.6, 142.5, 138.3, 134.7,
129.1, 126.5, 76.1, 52.3, 37.6, 3BXAMPBES, 27.5 16.1, 14.2, 12.9, 9.5, W

%E:H %I\/R%( ‘%&E? )Sgr{xé%?l]sg !l%?lrlralm%(g)s?:%) 29 is also a yell ow gum

General. Melting points are uncorrected. ‘H and *C NMR spectra were

measured at 300 and 75 MHz. High resolution mass spectra were determined at
the University of Minnesota Mass Spectrometry Service Laboratory. All
chromatography used silica gel (Davisil 230-425 mesh, Fisher Scientific) and

30 solvent was ethyl acetate and hexanes except being mentioned specifically,



(m 1H), 1.09 (m 1H, 1.32 (m 1H), 1.37 (s, 3H), 1.50 (m 1H, 2.12 (s,
3H), wosoxss 3H), 3.25 (s, 2H), 3.93 (m 2H), 7.11 (SECWHSIV/RHM3r] C
NVR (CDCl[err]) [err] 197.8, 174. 7, 159 8, 142.7,138.2,135.1,
129.4,126.4, 76.1, 377332296276:1r 14.3, 12.9, 9.5 25

. Conmpound 26. To the solution of 125 ny F (MW 246, 0.508 mml ) in

20 m acetone and, 1 r] utio dded 59 ny p-

t hi ocresol ( Mypaiytical gké?‘ﬁ“rf#ﬁ‘% “fl‘?@iﬁl‘%f”ﬁpg“é\ég%%?‘ra?é% €% oom

. tenperature d between ethyl acetate and

wat er. The or%egﬁné’gw‘?re%amﬁén%%b&asEd by saturated NaHCO3 and sali ne

respectively to neSiintifdsis cIQlluddh SehydrexyigetilylaedfudyendbfSM AFy dnd fuhensol uti on
was concentrated and . chromat o&@aphed to give 127 ng 26 (75.8% as

yel | ow gum |are knepy) ingtpg gt (see, e.g., WSB! 975489 54/18151).
PCT/ US97/ 12143

2972, 1663,°1596, 1500°B8YNE 4o P2 stired solutiq 103 - HIMAT (VI 246, g (m 1H),
1.07 (m mx%lig’m }53@ éFﬂCléﬁ‘ls added82{ $ng 13595¢M311§1(}ea£{§5ht. e mixefig (S, 3H),
2 14 (s, 3H) 231" (s, HY). 3.97 (S T H. 4 .0F(q JAB=12.9 He,
2H), 7. 05 (s,wds stijred &t foon{ @mpgratur8 fdr Ha and was pzﬂ‘hbxmeﬁlﬁﬂwém ethylether8 Hz,

135, 0, 132, 2 mna satummiec NgHE0 ixbNBHLD, eﬁ’@n%% b Pigiois Sipisndst s 1o 1
52211433 6f o&%hgcg@ng&é]é %{/ﬁl}{Feﬁlzgrr‘?fr%ég anoFX % ‘fﬂ‘ (S{:'jl?euglrba2 SB)CTijI -
Cormpound 2. céficdniatedaindichymabgritiedrry ghiies. 'I(IWEVHZIM 0%)7931s ayellowol ) in 10
m acetone and 1 M Hg\dejr{rés err] solution was added 70.2 ng 10

t hi ogl ycer ol ngJMN'SHZN 1 @%Br@ (};83 (el Hhi kd 1(1@‘ % 1s4li (s 3d), d145r(Bbm

e or odfe FRrtratty B8t Bk R R s PP IF BDNL e e B e

respectively . MS WM(Q@)‘ UAf LiRax Bel e (Enks 3b393l\{g§gg1,12@ sol ution was

concentrated and chromat ogr aphed to gl ve 1 % as yel |l ow
gum |R (KBr) 338%ompoand32. aéeﬂaroavaeMgAcylﬁzsmdﬁf)@ng.]0 4dmmoH NVR

gEDDCI geag er@sso@eéoé (rgethyg\%_xbcc%?%%g((&mlé d %ro%gamte%rgﬂ% obgﬁgé %g? Ersn

5H), 4.03 , N¥er's .
o) 402 (Soud 1 ol B RGBS AR

35.2, 35.1, brown §Ebcﬁ31taﬁ=9foﬂxner21h6m1>ﬂt6re&yaskﬂrr2d far3t H, m&emjtrdvibumg z 336 (M+),
261, 229, 201; HRMS 20 for C%qerrgH err]O[Lerr]S cal cd 336. 1395 f ound
336. 1395; uvtftéarﬂqomb@r@maﬁaﬁ d(S3me)end cligingcontinueddgnZh. Water (5

Conpound 16. he LIVA ) in 3
m acetone a &, ﬁ%érlr#'ggle@{x]t Gt onfﬁéw&%&gl&gg;%gm?e? T’QSDt hyl
ether. The mdﬂL)urﬁme/mnlﬁhédéﬂﬁc@twdr@wmﬁeerm&f@tumedmm, Johativat, was
partitioned 25 between ethyl acetate and water. The organic extracts were

washed by satwater thgn dried odeHd@8OanBemayil né sq!&@}f@@d cheomategsapteafithe . After
being dried b S sol u nas con trated and,.
chr omat ogr ap Héﬂé\{?e Cjﬁﬁ\l’t/‘g’t%'% PEREEYS 5‘5 itro comp%}lé'fcﬁgv?s GV Rer
3457, 2968, 1639 mg) SIPNMRBD.90 2144, 111@591 2gr(a@d nh), L. sn (ddd h\ﬂ?z 1.69 %ddGCDC‘ [err])
[err] 0.72 (m 1H), 1.08 (m 1 g (m 1H),
1H), 1.46 (s, 3H), 2.02 (s, 3H), 2 34 (s, 3H), 6 97 (s, IH) MS m/z 261 (M‘
25 CH,), 244 (M* -OH), 215 (M” -NO,).
Compound 14. To a solution of 250 ml of 1M H,SO, and 200 mi
acetone was added 40 g paraformaldehyde (MW 30, 1.33 mol). The solution
was heated to clear and was then allowed to cool to room temperature. 1 g
illudin S (MW 264, 3.79 mmol) was added to the above solution. The mixture
30 was stirred at room temperature for 72 h and was partitioned between ethy]

acetate and water. The organic extracts were washed by saturated NaHCO, and



30 1.38 (s, 3H), 1.48 (m 1H), 2.11 (s, 3H), 2.14 (s, 3H), 3.53 (g, J =

6.9 Hz, 3.91 (s, 1H). 4.42 (q, J[err] = 10.7, 2 1°H:
[err]C NWR BB err]) Eerr]H)197.4, (d V\£)98}03458 Porcbottaks, 1)

PCT/ US97/ 12143 19
159.5, 142.2, 138.8, 134.3, 130.0, 12464, 75.8, 65.0, 63.5, 37.2, 27.2, .
15.6, 14.8, 13.8, 12.7, 9.0, Mo mz 274 (M), 261, 228, 200, 185; HRMS

for Cferr] Hafhe }&baftwklyqalneﬁhral AftePUeing 86&] b Mgs®4,&Késdlﬁﬁ&awW [err] max
(met hanol) 330 nm ([e (%’ 7225). Conpound 17. To the solution

of 36 ng H\ERcEMAL rmogx@phqﬁmm)wq #53mail4 4640 and AP mem

£ AT RS Bl i, T
I e, R I M

sol ut i ons wakH); 0r99gnt, 1&k) 211 (s 3ENr b (rogiRphaad (5.8H) 1/6755 3HD), 161 (4. 4%, 11
10 16 and 13 i.S..a | | ow B 3433, 0, 1659,
2392 853, 346bbe 1174 dmper P 06 FY Frm il deieolDyp Bir] 0,67 (m

1.08 , 2.07

2,11 (S543i 1ty 301 (815 1Y, 692G UM R COCTR 97 g 11
[err] 197. 91411459138;5 1989313418900, 80.3458, 7029468, 312233287 76.5113.8,8.9, 63. 2,
37.6, 27.5, 15. 14.2,13.1, 9.4 MS iz 475 (M + 391, 307, 229: 15

HRVS f or csﬁeeman(a\z%(m} ). A7c20 U153 HBMS foséhdl s 6.1362{ er r | max
(met hangl) Conmpound 18. To the solution
of 1.5 Sb I\ﬁ:é ‘é% g.éi "%Vé 9%(63148% n 66 mM acetone and 40 mM 1 M

Herr]Sqerr] SObHMp%nalzzl)rowassada@doﬁmm%mkpmw 246, 0.6Dp ni xture was
stirred at roomtenperature for overnight and was partltloned 20 between

et hyl acet amm(;ﬁ)ml h&anbacetoﬁhendﬂgdrlioSOemluamnél l/Deo:@ adslﬁd]éﬂmgﬂ-saé u[) at ed
NaH Af t
NSO ot ] xdgony thioglngl DAY 426 Qs el - i <misaie eh el BgPHned Luse
met hyl ene C@ln%e{‘a%e%&qw houﬁ{@'fd arﬁﬁorﬁﬂ%\é%ﬁk%?a&'ﬁ(@a&@@ 18 (14.1%

m xture) as 'y ow gum HVAF rec ed); IR (KBr) 3397,
2932, 1659, Tﬂé&fganﬂ:&ﬁﬁacﬂ%t‘e washed by ,samEated\ISaIMZ@, dtDsalibe resppctively7, 229,

203; HRMS for H[er[] err 409. 1863,, found
409. 1869; U 1ed fﬁl} rfLﬁEef(hm ‘%Y MNE%EQ*% %‘%‘M‘s‘)"“ concentrated and Corrpound 19.

To the sol gyl 3 r]F(D(Ié@B m acetone
and 1 M H[err?@&gr%ggéﬁygggg%%sﬁ% é'%goggn{n erl?)P The _
m xture was2gtd 646l 13921 1588) 1:49511% at’HrIéMROGCDIZJ‘ﬁ G.rld (mi;HparQQ (lmoned 30

bet ween et hyl acetate and wate he or?anl c_extra wer e_was

saturated 1H), IN$HOCE Hnd. 43&$:|3ﬁ§ } 83 pmelHydL 7P (ﬁéﬁﬂe@tlﬁéﬂ 1Hys ¢.8p (‘lbelb%g dried

E,}':T}V?Jgg 12@,&5 132 H2"SHY ¥ PP = 8.4 Hz, 2H), 7.07 (s, 1H), 7.20 (d, I = 8.4 He
1H); °C NMR (CDCl,) & 197.9, 159.6, 156.7, 142.4, 138.2, 136.0, 135.9, 132.9,
131.5, 125.8, 123.6, 116.1, 115.9, 76.2, 37.6, 34.2,27.8, 16.3, 14.2, 12.5, 9.5;
MS m/z 354 (M"), 298, 270, 229; HRMS for C,,H,,0,S calcd 354.1296, found
354.1286; UV Amax (methanol) 332 nm (e 7844).

25 Compound 24. To the solution of 117 mg HMAF (MW 246, 0.475
mmol) in 15 ml acetone and 1 M H,SO, solution (1:1) was added 46 mg benzyl
mercaptan (MW 124, 0.371 mmol). The mixture was stirred at room
temperature for overnight and was partitioned between ethyl acetate and water.
The organic extracts were washed by saturated NaHCO, and saline respectively

30 to neutral. After being dried by MgSQ,, the solution was concentrated and

chromatographed to give 100 mg 24 (76.6%) as yellow gum: IR (KBr) 3451,



sol ution was concentrated and chronmat ographed (add 5% net hanol to the
nor nal WO 8893485t system) to give 79 ng 19 (55.2% as yelRGUUSATARI4AI t h 40

ny HVAF recycled): IR (KBr) 3415, 2926, 1659, 1586, 1103 cnjerr];
[err]H NVR (CDCl[err]) [err] 0.72 (7m 1H) 1.08 (m 1H), 1.26 (m 1H),
1.37 (s, 3H), 1.50 (m 1H), 2.10 (s, 5] 2.15 (s, 3H), 2.57 (s, 1H),

oy, 1o $29%kiBso.deof g e '%ﬁwﬁ t66 (BT 2, 5 156 s,

134.6, 129.4 7 7 6 43 1, 14.2,
13.1, 9.4; iFiLan@(m 1@-92(1)3(3%1?}1) pdg(mégﬂﬁllg‘i?(sgj&l{gﬂ or(s’égﬁe)h ?e’rr]O[err]

cal cd 320. 1628), 3tﬁu(rsd4H), 7.063201H)6 129 (bv SHYy PC MMR (GBXC19rE0197.83395m ([err]

0 Gk oy 14180 8 1300, [Pah e e o B an s 108 vet. added
5m 2- zéﬂ@%@tlfsaﬁthwg dggxwrﬁ/ztﬁﬁ&yz’gﬂg%ﬁmg germperature for

‘4.5 h and was artitione tween e cétaté’an The organic
extracts werg H@,@as@alcd 3520997 dburide 3201 498 HOU Axhad (rAdtBariod) 330nrh gepect i vely
to neutral. A?'ter being dried by 15 I\/gSQerr] the soI ution was

concent r at ed4¥id chr omat ogr aphed to give 179. 2 (66. 4% as yeI | ow

IR (KB 344 2914 6 502 0
?&I [erE])r%err] mf’f“('ﬁ]ﬁ é%? Jrff)%ééis? ‘?—5]] W‘%{E W%‘@ 38 (s 3H)
1.48 t, = 6.
o 2I(-|) m N 90 615“%m<ﬁ 451 9 &1 ae%wne a?g,ﬂw(%rspl sEz'luﬁonf_'zH?) w%‘&ddegggzrzé vy
[err] C NMR (rﬁaay[mmglyco[lm (Mwimspmaamﬁl) T8 nfixti@Owad 8@ attem4, 129. 3,
127.0, 76.3, 69.4 6% 3 6, 2/.6, é$4 14. 3, 13.2, 9.5, M5
mz 352 (|v| _teyperabiyg szoz’gmléﬁéﬂ Magmartisioned betvpey ehyl aseldfeandwater. - H) cal cd
352. 0674, (77 53
was obt ai neg Qgﬂctrggrgg\?&%@g%féﬁﬁée@v%&%m {err%é\lk%{ [e%r])
[err] 0.72 (townedirdl, Alftddbeing driedby MEBO,, the¥dhtion vﬂdﬁ)con&en@rite@i‘and3|‘|) 1.50 (m
1H, 2,13 (s 3K, 215 (s 3H, 25 3.46 (1, J =63 H 2H), 3.65 (m
4H) 3.79 (tchrgmatographedto givg 59 medS (38, 7‘Vq)anv94mga9(6l 1%).(2F W err] = 12

i (Mt Sag it IR oo ). aese FBRGEH S 08, IR AP 00, 3%

drops POCI [ goOcl,)86.701x, YHE, 1V6%B(m, 1H), 1 35! ed),at37 @O, &' e fOf 6
days and wag f)l ti oné be?ween(n(lath )f acét at e) 30 a(ﬁd V\}/at gﬁ@ﬁg organic

extracts werl’eIZAéssBlH&l 216 sadd), étEdSJ\Hﬂ-W%(sLCBHs)aBBEéq Jas=1213cEpaH), vel y to

neut ral - A thdo RELAY SESHREDESF 107 5 7RY, Y50 814 1383, 1475081 03458
trat d |

concent r at ed 29n 12@60*7@&%@@*7@399 99 ¥ A3 ¢l 12&6 ga %ggg@rmgl ow gum

(with 87 ng HVAF recycled): TR (KBrj 3457,7°298 ., 1091

cni err],2q enmethahibvF} 3¢ €DG1 (66809]3) 2% isrdlsotr )7e210(mgunh HH NMRGCD@L;)BH).73 1. 25 (m
1 1.38 , 1.41, o3 1.42 3H), 1.49 1H), 2.15
(5 50 %85 G, T g 1B T it 17 G 3 Gt0 G 212 G 1 - e ©

56 7100, 31445 FOBALG 1. a3 G g 11 S g aRyenen p oy o

9.3; NB47 25R83142VK)13826035.2,2129.4,836.4,775.1,13VE 382, 29kerTbH&zr 1 Jerr]
cal cd 318. 1831, found 318.1823; WV [err]max (methanol) 330 nm (e
8728). 14.3,12.9,98mound 22. To the solution of 9.0 my HVAF ( MV 246,
0.037 35 Compound 26. To the solution of 125 mg HMAF (MW 246, 0.508

mmol) in 20 ml acetone and 1 M H,SO, solution (1:1) was added 59 mg p-
thiocresol (MW 124, 0.476 mmol). The mixture was stirred at room temperature
for 5 h and was partitioned between ethyl acetate and water. The organic
extracts were washed by saturated NaHCO, and saline respectively to neutral.

30 After being dried by MgSO,, the solution was concentrated and ,
chromatographed to give 127 mg 26 (75.8%) as yellow gum: IR (KBr) 3456,



10 mml) in 9 m acetone and 1 MHerr]SJerr] solution (1:1) was added
4.5 m et I glycol. The m xture was stirred at rgﬂﬁ ture
for 2 h ané vvas partltl oned bet ween et hyl acetate an vva@g%m%‘ﬁ
organi c extracts were washed by saturated NaHCO3 and sal i ne
respectively to neutral. After being dB8ied by MgSq err] the sol ution
was concentrated and chromatographed to give 11 ng 22 (100%9 as 15 vyellow
gum IR (K82972346@3 1396,4150(1263&2 chBQSH NMR&CI&M mwﬁ(xﬁmey,n]m (] NVR
(CDCl[err]) err; HLH é 1.36 (s, 3H),
1.47 (m 1 2 (i 8, t§8(83.|3|§-1) 125{12:11( )3+aszfs;3Has oggsﬁ 23167 (1, J =

o 3}:,,,39(@%%@4[%% gty b3 90l WA 1510

L5 15 90 oL LT U D B S pieR, 0 47

C err] H &rr131.%r13p.0, 132.2cH 1cH 129(8 12)9.1.8, 1260601905 ]33152716&/2[@; t§.ipx

Soruton bt Ha ol iSRS oA 24 B 283 250, 22%&‘3?3 GO elohe and 2.5

2 MHerr] thl r The m xture was
stirred at Sjr;bf(;i%&t]émggg gpg ?‘qﬁﬂ@cf )3g3 pa t(,:ﬁl[gl oned bet ween et hyl
acetate and wat eComBaenemamoqhemmﬂm 6f1/&5rrﬁ§mEQMW246t0’7§3iturat ed
NaHCJ err] and saline respectively to neutr After bei ng dried by

My SO err] mivelsiol Prmbareiqns 286 AN HS6k selutioni(lchrveasmdded Zphene t o give 378 ny

10 30, 09 Q. | 0. 68 1H),
107 (b mioglygdel (6% F0 8y finQl, The ok i Bl a8 ) °2 07 (1 By
2.06 (s, 3|'ﬂamp3ra§5'e (fir 239 and'was farfitibifed betWreen3tfi0 adefate &l war IFhés, 1H),

7.12 (s, 1H), 1H); [err]C NWR ( | [err]) [err] 200.4, 196. 3,
157. 3, 139. argam38x8acts_®§rw gd by satpsuedl NaHCQ, antisaline respectiv 1@8/ 03458
PCT/ US97/ 12143 36.9,

27.0, 19.5, ekl After being dricd bisMgSCQyethe solytion yasgoncentyated and 201 HRVS
f 0, 4
or Jerr] H%'géxlh %[p'hld &gbs@4?%03h4(37§3/£)g£§|@g§3 gur)]/l Jfﬁ (KBY) B39, | max

(et hanol) ow gum (m xture):
HRVS f o5 C[ 2908] Hp%8, &% e1r419]5 t‘2£|40dn38‘41 mmmnmgaoaamm 38}, 1N {m, UV

b Sol ut | oD SR gD RE ¢ D LUES o n:gﬁdfz(s@w???‘?s?ﬁﬁﬁof’ “acet one and
THF (1:1 |jgph
sti rEed ;t gom fenpir ééﬁb J@GYZH&7 mghw&z;}g}ﬁw pargﬁ? :f%?(lg’l(;rge}tl\ﬁzen

ethyl acet ai39.6nd1y8188.2, I3kl clBgalmI% 2X16. B0, wsessdzlaeds Bg.2, 35.1, MySHA4,
concentrated and chromat oglrlgﬁhed to_give 44 ng_31_and 29 10 ny

45 30 is 2238l 3% 2Jhml 6P #H ND-5: Wéﬁﬁ?%\’l )e?ﬂ 2@97%91( HRMB)  1.09 (m

; 2.15 :
3H), 3. 3% (£°,§%2'§2foﬁm %‘;"3‘("?:f%ﬁ@’?f'%.‘?%’@%%?m%‘?’é?‘@%z%ﬁ?@ 4.08 Efn
3H); M5 T zggh3§. (M+ ), 424, 333, 315; HRMS for
Cerr]Herr]O[err] S[err] cal cd 438.1172, found 438.1188; UV [err]max

(et hanol ) 372 nfopireunfl 160 7iscthe solatomed 27 meHMAFIBAY 24610089 2 | i ght yel | ow
gum [err]H 15 | r]y 0, 46 H, 1.04 (m
Ty, 555 (imod il g ane VM S0, sorufen (L)) dygaddsa g3 'é‘@‘hé . 3.13 (m
2H), 3. 44 (GheHhe ﬁxleﬁ'e (w%s sifid attrodih térﬁperature for P h afid Qs bartitibhed 4 41 (q,
2H); M5 m z456 (M+) 5, 351, 333; HRMS Jerr] err]O[err]S[err]
cal cd 426. 1Béti/pe:i dlhytiacem amB@ateU\ﬂ' lﬁmg@mazxt(a@tw:aq wiayhedd®y satrdtedr r ]

NaHCO, and saline respectively to neutral. After being dried by MgSO,, the

solution was concentrated and chromatographed to give 17 mg-l6 (80.2%) as

yellow gum: IR (KBr) 3457, 2968, 1659, 1592, 1502, 1284, 1097 cm’'; 'HNMR

(CDCl,) 6 0.72 (m, 1H), 1.08 (m, 1H), 1.23 (t, ] = 6.9 Hz, 3H), 1.33 (m, 1H),

30 1.38 (s, 3H), 1.48 (m, 1H), 2.11 (s, 3H), 2.14 (s, 3H), 3.53 (q, = 6.9 Hz, 2H), .
3.91 (s, 1H), 4.42 (g, Jas = 10.7, 2H), 7.10 (s, 1H); *C NMR (CDCl,) 5 197.4,



17264) 204 nm ([err] 8648). 45 is also a yellow gum M5 mz 352 (M+), 334,
263, 20 wo4s/0R8®, 201; HRVS for CJerr]Herr]O0[err]S cal cdPEEASITRLI3 f ound

352.1333; WV [err]nmax (methanol) 328 nm ([err] 2692), 238 nm ([err]
11099) . Conpound 9. To thelgsol ution of 30 ng 10 (MW 272, 0.110
~mol) inb5 m THF was added 5 drops HOAc and sone sodi um

and vas. par (1 oridd-bdshdelieb o iR 4t @ e S PRB LML . T

extracts verg; $ophed, 6’YM§3£/'§V2%}\1/§1@1052%W2§802 0, 185; RRUS Rricig1 050861 T vel y to

neutral . Aft Foberng dri e e ol Ut ioah 7cBntentrated and

chr onat ogr aphe4l1569, Gousd 272.1568; UV(GRaxSWethamo))ed J0am (im2err | H NVR
cDCl 0.67 3
(6 (o) L T o1 i ghe soluon pE36 ma HVATMBL TG ) 465 79 (m By

'?C7D(C)3I Efarri”l) ’[“é‘?‘ﬁ J‘qlﬁg‘f‘%gce‘%@ﬁ“ﬁig‘ 1?@3(9?4 S%%‘bﬁzl Jfflwg‘?aﬁ‘%gb 0> I”Tﬁé’]"g\l 128. 2,

gg/ 8342523 Sthers Thedn turé was stiféd 8 rod®: t8mpdrdnfe fok30%h and Was ptitioned WO

PCT/ US97/ 12 1¥&ween ethyl acetate and water. The organic extracts were washed by sa@@rated m z

274 (M+), 246, 215. 187. HRVB f | 6 gfy/ 4, 1569. found
274. (155)7 UVNRBED, ﬁ*ﬁ& S%‘F%trﬁ%ﬂ?ﬁﬁ"?elé%“%‘!ar[‘gﬁ?‘] *%’%‘%‘}edcba M%S% Conggﬂnd

27. To the s MRS $ro lm]qlgy ],%m
met hyl ene ch Ao{rﬁlgd g&aéééon;chgrdg&io 18 né gégll]%e g% %%4 50j phe I
chl OFOfOTIUHt%&ﬁdOiﬂrngIHAR]dersar}@ﬁawg'ﬁhe IR (HBr) 8498,2920, 1656¢11592, 3 h and
was partitioned between etl] | acetate and water. The organic extracts were

washed with 302 A350,A163 cmpeith MR I(EB ) OEHAm, Hie 18I( il B, Indk(m,

C ot it O AT TR0 & 4010 MR A AT, 1y
1.52 (s, 3H) 1up 'fileMuk(d;ﬁblg)311929(3593m3 90393, 28.65129%;1264, P6t1(s, 1H),
5.06 (q, J[err] = 11 . 2H) , 93-7.47 (m 6H). Compound

28. To the s63.31370f 25'f.5 1156, MZHWFQMM§4E/Z4G54W+ H), 3915387229 10 i

gﬁf gxr/: 32 ndgwg%\ﬁfﬂn@?@ﬂxtH}Ea%éﬂ‘y%érﬁeﬂ‘%‘ﬁngggégﬁﬁg Iﬁq] Am:‘B‘nr g(rargtzglgr aphed

to give 152 0 | ow gum(vmth 13 ng HVAF 15 recycled):
[err]H NMR ( TP‘ec’g’rg%O]‘[@ér( 9'@5!% 1H), 1.02 (m 1H), 1.18 (m 1H. 1.32

S s, 3H), i344 (mCi;il_xID;pougdClB gtvotgebt)lptidn 4651.6 g HRIAE (mmmq,@o%h@émgg. 28 (q,
cL?r{)LLng 35 Gt mbensionean 40 L M B0 Lblntion ) was addsd e BHORRS o & 24
Co A 134-6
Compound & ke B frsl fad Gt ol Piehiittund Torbvibibfht £ W8 pafticdiRa

(CDCI [ erpb) Betbredifethinl acktdle ankl Watef, rfi'he]dﬂganlde)ilt&c(srmaélﬁ)a.shéd &BSSdtm'ateﬂH) 1. 32
(m 1H), 2.08 (m 2H), 2.27 (m 2.54 (
2.92(m 1H), N4HEO,@sd salige: respectwe[heﬁq q@mk/mﬁmr[gexmrad)bmﬂ%zﬁ@aahe 211 4,

iy 7o el dacdeise 8RHroRabrnbi e metpidshioaRe 15 2 200

206.0941.  methanol as solveREPRLIIde BSO e 18 (34194, eaixted)us iyellowigudh @dtS3 g, 13.7
mol ) and 2- pr opanol 00 mI%Bwas added K[ er r% err] §8 g, 58.0 mmmol )
at 25 C. The70i mgdMAF recy Bd3Pbr29324 3¢fr0B? ewrled bet ween

Bt OAc and sWap R iz dtd 198 ,307, 229, 203; HRMS for C,Hy,O; (M + H) calcd
409.1863, found 409.1869; UV Amax (methanol) 332 nm (e 4745).
Compound 19. To the solution of 110 mg HMAF (MW 246, 0.447

mmol) in 15 ml acetone and 1 M H,SO, solution (1:1) was added 5 ml glycerol.
The mixture was stirred at room temperature for 22 h and was partitioned
30 between ethyl acetate and water. The organic extracts were washed by saturated

NaHCO, and saline respectively to neutral. After being dried by MgSQ,, the



extract was washed wth saturated NHerr]C and dried over MgSJ err]. Then

the 30 duct was cqoncentrated and chronat ographeq,ct-ﬁugl-, £143-88 @
of A a %Hgﬁoﬂéé) of B (82.1%. Bis a white solid: 183- 5)[‘err]C I R

(KBr) 3369 2995, WD 98/ 03458
PCT/ US97/ 12143 20 24 1696,
1616, 1407, 1367, 1226 cnferr]; [err]HNWR (CDCl[err]) d 1.24 (m 1H), 1.38

(m 1Hkolufio 8raf ﬁbnclehﬁl‘ated aﬁBcl(mmafbbl)aph@d Qﬁd (5% matthnoldo Hge formalH) , 2. 46
(m 2H). 3.21 f . H%Mg;err C NWR
(cod [err]) sdvzx@@ygtemmglse “@m 19 (95. 29%) afwhew grm (vitudl mg HMAE 32 1,

Ger 11 H er  Tpeery R30S qodB et lapeblondiy MR EDCLR® o

C. p-Tol U”e@U'ﬂzf(ﬂf“lH)aPOSi(thlﬂ{maé((rrpfﬁi)WFs Wﬁ§1 1@3 2. lO(s a St' rred
sol ution of B (107 ny, and hyl ene ycol’ g,
mol ) i nSbedBd215 (93H),)2.5% (s25H], ¢ 38 @, i) ch 86vém, th)ea 9§t(s rlrfé)d415¢t(q,24 h. The

(r:noﬁ)lu;]gd or é@nyvif gggz’hgéefg&\%esé K%ﬁ@ﬂggllﬁﬁ &, @f&d‘%ﬁl@g;hqeer r]

d t haj gd h heglot 02 iR 5 f B
ond 128y AP 1ARe.3069, 762, 70,9, € kel B3 M PERIAIBA S0 B AR S TR.D!

%73(7) (1690 MS$ifz 3267, gﬁQZSJ%HWS fomf.mﬁ?] caé«{l,_ci)mzq wm\/f&uggD(Cl [er2 rH%) d
2.36 (m 2H§520$6h@QYlH!PX:(“@ﬂWP§S3i (€9920).(t, J = 3.9 Hz, 1H), "5 4 00

(m 4H);,Jerr]C 1 67.9, 65. 6,

64.5, 10 499 %é"%‘g&%%&%"@m F@W%@"%Wﬁ%o (MH), 221,
193, 177; H@M84 mmol) ik 90 m¥aBétohd heed 1 M’H%S J sofitiof 125%&-2&@ s@ppd 250. 1201.
Conmpound D. To a stirred solution of C (8.0 ng, 0.032mml) and

pyri di ne (O0bfoméethanmt ThelmixtTESEls stigred ahioomOte@mBeratuné jor drfdle and\wvas The

reaction 20 mxtu was red at 60 [err]C for 30 mn and t.,h
concent r at e&a‘ft’é“’&ﬁ! gf'at]weear E‘byf acemec?’lﬁ‘a‘%at%f OFSARREXAFtSaTR) “ﬁ?he

* chronat ogr aplyadiuéi Nﬁﬂé@) AHd glxn@ré%@@tfuew @tde\iﬁm After b@ﬁx@‘&?ilee'i:}'esso' '
| R(KBr) 2959, ° 2885, 1710, 1610, 1454, 1414, £381, nerr [err]H

NVR ( CDAIg eIMgSO;;I the. ﬁﬂxt(oq wa congenSratdd and bh:onﬁttgﬁamml taldivg 179.228 20n 1H),

(a3 D 55 s Avegs Sellgy sami 1R (KB s, 29 Yoo 0 sl sz {057 w78 155 o,
528 0. 50, NMRYCDCIGBE71 py 11D, 30, 8031 358 R T s BHOD) b 11 ©

Cerr]Herrhig)ez.13 &, BGBJ 3:@7 agm-zmmz, mn)umdw@al FVHz, 2H), 3.91 (s, 1H), Conpound
& A soluti 9*”540(2, RB(- 12 ﬁg,’ 2H), 95 (s, T iR (CDCL,) & 198.1, 160.6, 143.2,
20 138.9,134.4, 129.3, 127.0, 76.3, 69.4, 64.1, 37.7, 30.6, 27.6, 16.4, 14.3, 13.2,
9.5; MS m/z 352 (M - H), 326, 228, 285; HRMS for C,,H,,BrO, (M - H) caled
352.0674, found 352.0671; UV Amax (methanol) 332 nm (e 7777). 53 was
obtained as by product as a yellow gum: 'H NMR (CDCL,) & 0.72 (m, 1H), 1.05
(m, 1H), 1.32 (m, 1H), 1.37 (s, 3H), 1.50 (m, 1H), 2.13 (s, 3H), 2.15 (s, 3H),
25 3.46 (1, ] = 6.3 Hz, 2H), 3.65 (m, 4H), 3.79 (t, J = 6.3 Hz, 2H), 3.90 (s, 1H), 4.51
(q, Jap = 12 Hz, 2H), 7.09 (s, 1H).
Compound 21. To the solution of 260 mg HMAF (MW 246, 1.057
mmol) in 6 ml 2-methoxyl propene was added 2 drops POCl,. The mixture was
stirred at room temperature for 6 days and was partitioned between ethyl acetate

30 and water. The organic extracts were washed by saturated NaHCO, and saline

respectively to neutral. After being dried by MgSO,, the solution was



phenyl sel eni ni ¢ anhydride (13 ng, 0.0361 mml) in chl orobenzene .5 m)
was 30 stWeP#es4s8 o5 [err]C for 0.5 h under Nerr]. The soPGFU8 7’%‘$3then

concentrated and chromat ographed to give 4.9 ng of Dand 7.0 ng of E
(78.2% as colorless oil: WO 98/ 034p8
. PCT/ US97/ 12143 IR

(OO0 [err) docepiated and Shrogibatapniedp oi%s 133 et CLgT) ¢ »ze?lomum 1 57

m 1 4 J = 2.4,
é L H) (Wétill P@Dg P%Mﬁﬁ)mcy%}eﬁﬁa (}@(Kéﬁ)sxts'ﬁ,ib%gmss g, ﬁgg)%lfoggir]) S
195. 9, 154 7cm1'4HvINMRC{EDEl3)J&(77B(mJ_DH)506('.1'n 1@9 2256:5 SH) 64385(,5, 3H),4, 28.0,

RS for O el At ts BD. T I0E 25545 Fhuhas bnsMones (L 1H), . O

o, 0. 004 il 3t@?%£6ﬂ“’@”ﬁ*§ B e L

was stirred fiap.s1p267nont3, 26.1C5a40048.6637.4127, ba B8 15.9a%.;addedg 3Af ter 15
mn 10 of sfirring the mixture was partltloned bet ween Et[err]Oand

sat ur at ed NHMS ni/£818 M), 260, 2281 ha, 78xHRMS ford3 Hig® echled/ 248 M3 faand]  and
concentrated | r.ude duct, JE.as aI e yellow oil.

To the sol ut éiglg#ﬁﬁg%@‘ @38961&@8}_28 n CHerr]C[err] (1 n) was
added Et 3N ( I

respectively at Zﬁrﬂkﬁ% izigmrfﬂta s\l/\)ggﬂ’gto:y?fée%l %HYIKE (mﬁhg}?@?he m xture
was partito onedol)ét Sedrcéibheand DVAHGSO, solution (r13 wed atiided208 miEtieyledeher

extract was washed by saline and dried over SO4. After, .
concent r at i oglycpl: TREMBRESASGYSH REporvteRIPFRtyE ford i 2pdwpbpatitioned  gum

To the 50l Ut yai8h chl}f BAN Enf QARPUHH. HdalicASERING of Ayl BStBher (T 20

m) was adde soie roomt enpera e mX asi de

for 5 mn anaprO®) éﬂdqaﬁdehepemeaytfbhemfdlomﬂbﬁag dfiad B M Othe Then the
et her extract” was washed by saline and dried by MgSO4. Arter

concent r at i osolatidn was conq«;mr@iﬁém@ﬁ@swtogmphmﬁso Sﬁvﬁég mg 25 (108%)@Bove product

t 10, 5 9 85
1750, heds v b i ppos S9LA S Tl e Fida 108 AP EC
1 1.10 J .9 Hz,
1;)'), 3.95 (%cétﬁg ai?'gg('%’m%%bf ‘ﬁ?’gg‘){‘ﬁ?z @:‘@?%Qﬁz@’@{?ﬁfﬂ%f’é‘a‘?ﬁa 1H),
6.42 (m 2H) 2.1[lessIH), BNR (ecm)l, {Zéﬁr@ )IHY, 152 (0] =¥3DHE, 2MB43.8B, (1,13045, 125. 3,

S1e Vige  1obe 2R, 398 & 18] 450 @15 = e 2m 7o @ 1 Pk B2 (M)

6 197.9, 160.0, 142.9, 138.9, 134.5, 129.6, 126.8, 76.1, 70.9, 64.2, 61.6, 37.5,

20 27.4,16.0,14.1,13.1, 9.3; MS m/z 290 (M*), 250, 228, 185; HRMS for C,,H,,0,
caled 290.1518, found 190.1515; UV Amax (methanol) 331 nm (€ 9404).

Compound 10 & 13. To the solution of 1 g fulvene (MW 216, 4.63

mmol) in 5 m] acetone and 2.5 ml 2 M H,SO, solution was added 2.5 mi
acrolein. The mixture was stirred at room temperature for 7 h and was

25 partitioned between ethyl acetate and water. The organic extracts were washed
by saturated NaHCO, and saline respectively to neutral. After being dried by
MgSo,, the solution was concentrated and chromatographed to give 378 mg 10
(30.0%) and 241 mg 13 (13.6%). 10 is a yellow gum: 0.68 (m, 1H), 1.07 (m,
1H), 1.32 (m, 1H), 1.36 (s, 3H), 1.46 (m, 1H), 2.01 (s, 3H), 2.06 (s, 3H), 2.65 (1,

30 J=17.8 Hz, 2H), 3.00 (m, 2H), 3.93 (s, 1H), 7.12 (s, 1H), 9.83 (s, 1H); *C NMR
(CDCl,) 6 200.4, 196.3, 157.3, 139.4, 138.3, 135.4, 133.7, 125.3, 75.4, 43.5,



145; HRVS for CJerr]Herr]Jerr] calcd 232.1099, found 232.1093. 30
ConpoundyiPeg/fissx0! Ution of | (7.3 ng, 31 nmol) and pyridi picgyoss?/12143
dichromate (26 nmg, 69 mol) in CHerr]Cl[err] (1 m) was stirred for 1 h at
25 [err] C. The WD 98/ 03458

PCT/ US97/ 12143 22 26

m xture was diluted by Et[err]O and then filtered. The concentrated crude
pr oduct 36.%23.0c he.6nhi.6gYehhad. 86; MY/5272 (Y’ )0244331.‘6 ZZI)IQWMS yel | ow

EZZT al1360 feh?eﬁpoplfé?héf%%%% 71?0“’(%’18‘@@ ﬁ%ﬁﬁng e‘t‘?ﬂ" “"1 ‘gsl?fng 2H) ,
2,9 (o Shsoof P2y PHllguhhb o a8 coahin. Bag, 4.8 1.

187. 6, 159.f6undl3igh, 3347188/ ﬂmaﬂ&ﬂaetﬁanolﬁ?z%mlééom) 106. 2, 66.0, 33.4,
16.9, 12.9; Ms mlz 230 202, 158; HRVWS for Clerr] H err\}lg err] calcd
230. 0942 fCRmno 3@)9?48& 45v T tbe sqlunioreehkiSong HMAF (M We46543) , 330 (e

3484) . i ¥
schemati ¢ Ot mmehkin A TRAH008 g TRERTAY b 301 SRETnABCL 1% (a7 o,
'(I)'hé8mn${12 éh&g?colat@%h%x%ré@amthéﬁ réHd RnpbFatire 16104 daysnd whs624 mmol ).

stirred at 60 [err]C for 0.5 h undér N err] After
concent r at ipartitaoned bbwwenteﬁgi aqnltqte; and water. Theorgartio extyacts wére(dBigddbyas '

L e o Sehe i om0 (70
o i e g it R st i (1

205.0, 147.1033 @2811;‘;135 (m 7121)61 SGmeOlHiiSZ.Bt(sBﬂ:I)lz131(5411—1)1926 (s, 2810, 11.5,
6.5 4.5, M5 m ; 6§[err] err]derr] S
cal cd 320. 1%@%(5 ﬂﬁ;@d 43(203}1)3(3392 (s, 2H) 403 (m 3H03(M§ &d3 hé24o| ution of J

[ ohl o obedehis (RSP Col DS AR AR RO PR GERAR, [ i)

-Nerr]. Thqn{wiaha @7%%1 (éﬂmvsolgmasmxf@tﬁmaﬁom is a lightyaIsat gghaped to give
58.7 ng of J and 60. 2% as col orl ess ﬁgNN’F% | R (KBr)

- 2952, 2BYS NMTG@:D@BDM%&%IHMB&B (m.zldd)) &84 (s A H), 1.3 (] 8 (m,

(DO Lert g 0% G Jon ol ) 203 o), ol B 129 (0
1H) 4.26 (311) doa)(g 14{) 441 (ﬂZzH)lld)s mbz 45% M@;@b 512333, ﬁRlvlefolFD 7.33 (dd,

J =21, 6 CDCI[érr]) d'205.9, 195.3, 153.2,
144, 3, 139. @z,,HZJmSm;achST; 1277, found 45612889 UV, Amex @methanol) 3631nm (€6. 4, 4. 4; NB

T 2 g Sy e A S R R SRR Sy *Sodos™
gggleé '\gﬁﬁl[iell?{ ?i9( ZZ?EEEIS forC 3%5@ el 3521835, f50Rd 352, MIROV fhad ) was
(methanol) 328 nm (e 2692) 238 nm (e 11099).
Compound 9. To the solution of 30 mg 10 (MW 272, 0.110 mmol) in 5
m) THF was added 5 drops HOAc and some sodium cyanoborohydride. The
mixture was stirred at room temperature for 1 h and was partitioned between
25 ethyl acetate and water. The organic extracts were washed by saturated NH,Cl
and saline respectively to neutral. After being dried by MgSO,, the solution was
concentrated and chromatographed to give 21 mg 9 (69.5%) as yellow gum: H
NMR (CDCl,) 6 0.67 (m, 1H), 1.06 (m, 1H), 1.26 (m, 1H), 1.36 (s, 3H), 1.46 (m,
1H), 1.73 (m, 2H), 2.06 (s, 3H), 2.07 (s, 3H), 2.74 (m, 2H), 3.70 (t, } = 6.3 Hz,
30  2H),3.96 (s, 1H), 7.14 (s, 1H); *C NMR (CDCl,) 6 197.0, 157.7, 139.6, 139.0,

136.6.136.5, 128.2, 75.9, 62.0, 37.3, 33.0, 27.5, 24.0, 15.9, 13.8, 12.8, 9.0; MS



WD 98/ 03458 _
PCT/ US97/ 1WDI9B/03458 PCTAS97/12143 | ¢
was stirred for 30 mn. Then the m xture was partitioned between Et[err]O
and saturated NH err]d . The et hg extract was dried by MgSO4 and

. concentrated to gi ve crude produ L as pale yellow oil.

To the solution of above in rlCl[errt was added Et3N (5 nml,

5 0.036 nmoiyz3dd (%Uz""@{r’zlrﬁ- l?g[l’&%%gsrﬁl?%p gﬂé,glcp@ﬂfl]lé@ faendy xture \(/vas -

- stirred for 274155?,h(5'1/r}-n€?‘a{3<d(n&3ﬁ%0 AP A QEd&R’% ween Et[err] O and saturated
er

NaHCO3. Thenthe™e ext act was washed by saline and dried by

MySq err]. After CHRpoindLT. OTlo thetsoin of 163 nG HMRIEE QaNaRd&d.463 give 8.2 ng
of N (90.3% lyellow gum (h|l.q) % 3557, 3449, 2946, 2878, 1716,
1643, 1461 mrmg m%m!]meth)[l@%qq 35aded 88 nyrtdu@@né@ 34mt 10 7.8

by O %° bl figkesofing af b tnder fegby, The Riikure waS wiita for § hahg"; |5
1H) . 6.35 e MR, o 148, 9
12%. 0, 130?%%%’."%‘,0"?%9‘?%6 é’%&g) %8@6?1{&@5&‘(;61. 9 gg@g&%“es&”g 8, 6.8 5.0

ME m z 304 (Muashed28ith 3alfe. HFﬂdSb’eing cﬁ{edrbvy]Mf;&@[ H(H:sahrtioSIwas concendrated
304. 1859, found 304. 1860. A solution of N g .2 ny
3.95 mol ) afbd geremategrarhed S gWEPQa@&%? awlhﬂ’ﬁgums H@JM%CPGIMO 5

%_litetrji]ec\lfvggr epaﬁ?attzle(fjg% ‘\tly\%géflhlbi ?‘Z?}ri} 3 @%&lﬁaéé?ebs t)he l?ﬁer

extract wes weshediy 498 (0R0064q, g=hy, MG Z)Abge;rmemc@ntratlon it

was chromat ographed to give 1.1 ng of O ( ellow gum IR

(KBr) 2952,-20 2&xmpawsh28.15a the soBdion oi%&mgllim cmxwrzqé O[4éir ] H

NVR( CDCI 7, (t, J =7.8
Hz, (9H) [erryx??# 1r>}1:9 gnqinejflgflfx}%chi%de \?S&@sz OQO({@ pg'ggbneH}id Q%S(rgl( 6. 66
(dd J = 2. Apdy zg Eglorxaé"hnde@ argdn( Theixtupe Waboncefittated argd (s, 1H)
[err]CNI\/R(CDCI[ rr])d 193.3, 161.2, 140.7,131. 8, 131.2, 128.3, 122.8,

32.9, 17.1, il;ﬁ'roﬁxatdgilaﬂxedﬁo aivg.132 m@ﬂr{%l%) 4m)1pwmmm1}ﬁgs{mF 25
err]Herr err 2 0 . 171Q; I 7nm (e
%612% [31253]n cyeled? éf%’&g@%ls%%“gm%m F%ﬁ‘ﬁofﬁh lgg(“lrgié] &g utioEm of O
9.0 , n t was
gddedngorre pes?’gwgr%gﬁl lﬁfgrdgq\/vajs}%stgllgr(se’c? ggpqw@ﬁﬁcﬁj hg?\a:% was
partitioned Bl 2ERY.08(selH].0 and satur at ed NaHCCB The ether 30 extract

was washed by saline and dried by SO4 After concentration, it was

chr omat ogr aphed t &ogpraunsd 35 ¢empound 3Fsvasmads aceqrdiigte theschemayc 3449, 3013,

shown in Figure 2A. Compound A was made following literature as a white

20 solid: mp 134-6 °C; IR (KBr) 2993, 2952, 1757, 1743, 1454 cm™'; 'H NMR
(CDCl;) d 0.74 (m, 1H), 1.03 (m, 1H), 1.13 (m, 1H), 1.25 (s, 3H), 1.32 (m, 1H),
2.08 (m, 2H), 2.27 (m, 2H), 2.54 (d, J = 7.5 Hz, 1H), 2.92(m, 1H), 4.45 (s, 1H);
BC NMR (CDCl;) d 216.6, 211.4, 87.7,87.4, 57.6,41.3, 39.2, 38.3, 25.1, 14.1,
13.4, 11.9; MS m/z 206 (M"), 177, 149, 124; HRMS for C,,H,,0, calcd

25 206.0943, found 206.0941.

Compound B. To a stirred solution of A (2.83 g, 13.7 mmol) and
2-propanol (500 ml) was added K,CO, (8 g, 58.0 mmol) at 25 °C. The mixture
was stirred for 7 days, then partitioned between EtOAc and water. The organic
extract was washed with saturated NH,Cl and dried over MgSO,. Then the

30 crude product was concentrated and chromatographed to give 1.88 g of A and

0.78 g of B (82.1%). B is a white solid: mp 183-5 °C; IR (KBr) 3369, 2995,
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1663, 1609. 1441 1367, 1260 cnerr]; [err]HNW (CDCl[err]) d 0.81 (m IH),
1.25 (m 1H), 136(m 1H), 144(m 1H, 2.12 (s, 3H), 3.82 (d, J =
2.4 Hz, IH), 4.55 (d, J:2.1|—E4, 1H), 6.70 (dd, J = 2.7, 5.1 Hz,
1H), 6.81 (t, 1H), 7.32 (s. 1H); Lerr]C NVR (CDCl[err]) d 194. 2,

162. 2, 140.16%96,1326,7140031367, 122%6¢15,; 'HMMR (TACK) d 3244m, 1H3, U¥8 On, 12. 7, 10. 3;

2/58%&%?8]:1%216&%130 388&;5 fo gﬂ'ggﬁraznl_{ﬁeémfgﬂeéﬁk( a{fée?z%‘) 323nm (e

7474) . apoy t f 340 ng HVAF
(MW 246, (m, IHl %6%%I Qg ﬁ%)ﬁﬁﬁgzofgbm%ﬁ grqugmmn in 4 n
DMF was 10 1284dezl004272 rBI9.‘IBaﬂthwswwllscmllomdﬁmm@@@*) MY, 360, 1.75
mol ). The m xture was i rred at roomteas)erature for one and half an

hour. THe dit%xdRMSes CyoH, 4@%‘*@%&%@(&5&@% 4% hyl ether and saturated

NaHCO3. Th th t th h I db

VBSO o7 1+ Aft o FRRLPAS of TahaesmUiceie e 2 ane 0 (85 mob s Hfrdiaus ogr aphed
to give 90a%nﬁ’€d§@lun§1%f®i{‘@7 ﬁ\@do §il9 &ﬂﬂ]}ﬁ}ﬂ}etﬂﬁeﬁé%l%cﬁ% OX? h@W gum [err]H
NVR (CDCl[err]) [err] , t

(m, 1H), iri6l) ﬁm‘benﬁ:he (11) n?JJ a(%i "(Bhlhxchlwaé;ﬁhe(mstlrfhﬂi)forﬂH.lThe;mlﬁhi)e, 2 17 (s,
3H), 4.62 (s, HE CS I—gq} eIIowgum [err] H NWVR
(CDCI [ er r] vap Partitioned betpeen © BOAs andy uraf@dé\f@ 3JThe°Y’ ingd orgaic 1. 06 (m

3ty 3 %h [erayre s i salfly aneddudy %e%%«,ansﬁ%@w%s&?s?ﬁa&f%?ii o
f;llg Hg yg;wmﬁcﬁewidﬁrﬂﬁm(@ﬂﬁmﬁt}ﬂBb@dl]8ﬁhg6ﬁ>‘d@6.31’z9)-ﬁs, 0. 87 (t,2.33=

I 1.30 (d, 3H), 1.36 1H),
(d, splorless @b (&(KW%% 2@@&,{%92%57 6% @1;6 13¥4,.1159, 10(8m "

Comound 3% HTRURIGHRATE B30 JEI (RFRTL P IR S 1 o

g nm] %E)I) . 29, 9@(F3@H)52 38k, 2),47 9((m3 5 H2 19@ 138 (t:3H) 3.2 H)S 3H) 2.52
15 4 00 (m, 4H); '*C NMR (CDCl,) d 205.4, 148.3, 128.3, 108.9, 67.9, 65.6, 64.5,
41.9,39.3, 26.8, 20. 8, 12.8, 11.5, 6.22; MS m/z 250 (M*), 221, 193, 177; HRMS
- for C,,H,;0, calcd 250.1205, found 250.1201.
Compound D. To a stirred solution of C (8.0 mg, 0.032mmol) and
pyridine (0.5 ml) was added TESCI (0.1 ml, 0.25 mmol) under N,. The reaction
20 mixture was stirred at 60 °C for 30 min and then concentrated to an oil. The
crude product was purified by chromatography to give 13 mg of D (quantitative)
as a colorless oil: IR (KBr) 2959, 2885, 1710, 1610, 1454, 1414, 1381, 1219
cm’'; '"H NMR (CDCl,) d 0.62 (g, J = 7.8 Hz, 6H), 0.94 (m, 11H), 1.28 (m, 1H),
1.83 (m, 1H), 1.87 (d, J = 2.4 Hz, 3H), 2.35 (m, 2H), 3.13 (m, 2H), 3.75 (d, J =
25 3.3 Hz, 1H), 4.01 (m, 4H); PC (CDCl;) d 205.6, 148.8, 128.8, 109.5, 69.1, 65.3,
64.7,43.3,39.5,27.4,21.5,12.9, 11.6, 6.8, 6.5, 4.8; MS m/z 364 (M"), 336, 291,
219, 161; HRMS for C,,H3,0,Si calcd 364.2070, found 364.2070.
Compound E. A solution of D (13 mg, 0.0357 mmol) and
phenylseleninic anhydride (13 mg, 0.0361 mmol) in chlorobenzene (0.5 ml) was
30 stirred at 95 °C for 0.5 h under N,. The solution was then concentrated and

chromatographed to give 4.9 mg of D and 7.0 mg of E (78.2%) as colorless oil:



2H), 7.13 (s, 1H). Conpound 46. 46 was obtai ned as 3/
product AWOL8P¥MSBow gum when 10 was reduced to 9: [eFPFFHS 'I‘(/F-\"'14
(cbCferr]) [err] 0.68 (m 1H), 1.06 (m 1H), 1.25 (m, 1 H, 1.36
(s, 3H), 1.47 (m 1 H), 2.04 (s, 3H), 205 (s, 3H, 2.06 (s, 3H), 2.27 (m
30 2H). 2.72 (m 2H), 3.95 (s, 1H), 4710 (m 2H)., 7.13 (s, 1H). VO
gsc-/r?fgggl 12}_&:&](131’) 2959, 2878, 1716, 1683, 1622, 1454, 1381, 1213 cm™; 'H NMR 29

Compound 39 (B2 YR, i@l el Ha, sHRl0. SWWOH))/I INERA, mqu& 16n, was

treated W|th sodi um bor ohydride i n" methanol. 39 is a yellow gum

NVR ( CDCl [ e t93)(n, 8¥9)] 3.09 67 1Hy 4.Q0 ¢, 4H),(66%0((dﬂ T4, d}mmw Za—bdd,i 36 (s,

o 05 $9.1.6 Hap: %ﬁ&&ﬂﬁ% 2808 e 7 1 BesS L 5 20
Mz, TH), 7. %62 85516% 474,280,128, 11.1 9@@@@%@6"”? Og% gifgd in small

‘quantity Wnen tonp 10° WAS trea‘ted Wt ium yd'Flde in

et hanol . 40183, 1@9ys’vl1@mmczoﬂ-l3mw& caled 362.00Q), fema]362[1019] 0.67 (m 1H),
1.04 (m 1H), 1.21 (m 1.29 (m 1H), 1.36 (s, 3H), 1.46 (m 1H),
1.77 (m 2H), 2. wrr(wuném) To ahewlytion ,(ZOZI.HEZLO-éié mmal) arg GeLlg.dH,010 2H),

3.65 (g, 2 9 t = 5.4 2 7 1H) .
Conpofjﬁd H)GSVWEn‘O:’piﬁf;F‘%gii"tﬁgé?le@ W)t%asg’aée"eﬁzﬁ‘éﬁ ng%sé L@ e(I%ixmrlé')an hydri de
at - 78C, v&ﬁ@%nﬁ‘@ci Pdrrlg%ﬂn%t b$¥C uhe@ kitknafiord NUBH OvastidaRd. | A&MR min

(CDCl[err]) [err] (m 1H), 1.16 (m 2H), 1. 46 (m IH, 1.51 (s, 3H),
2.10 (s,103Hpf stxrrmg theZmixtur(esyasW;tumed@e(menEﬂ)Datﬁ s0urdted NHC]. Fhé5 (s, 2H),

7.18 (s, 1H). . . Co 47 was .0bt ai ned, as oduct when
[NAE vas ¢ 1 EibeBeiract was mlﬁ%O%Wmdemﬁe@@rqdm Ve Es R B done. 47 1's
a yellow gu g@l?&, (M+), 414, 399, 386, 371, 217, HRMS for
Cerr] H[err?ae ca cd 432. 2302, found 432. 2312.

Compound 48. 48 Vashé eslotish afthe abyvenrrodiiproduhdinl CltjQled mbiveas2dded onpound
was used to make 26. 48 is a _ye [err oéerr] 0. 64

(m 100, 1 @&N@Omhﬂplﬂmol()ﬁﬂdi&)%l%@sﬁQ%Sélyﬂol)rfsmeﬂtwa& Ci8 (s,

ahy o 3 (i\ 1@%“”‘%&% nin. 2 ¥ ‘ﬂheém‘ %ﬁ?gPé‘f’Eferr eg?err 24 460 1532,

found 160. 1586rated NaHCO;. The ethern®aisotwdOwashz0 by Falirke asﬂldnieumcmf acyl ful vene
in acetone and 1 M25 Herr]SOerr] solution (1:1) was added p-thiocresol
at room t enpégSAuraftertoncentrtion.dt was chrametographedte give Handlasgstlownd
partitioned between Et OAc and water. The organic extracts were washed
by saturate&"faHCO err] and saline respectively. After being dried by

Sgerr it wa a n&;m,}, | Ve dAPa 50 in
:vgwqyl elll 49 |sq§q§glgiﬂg%;v&gﬁﬁ1ﬂe[gﬁ] H ?gg)%ﬁ&g(ré?]égz?ﬂe)\r/r] Ot%g(d(m 1 H,

0.88 (m201l Hl) wadaddededmemp-T(PH at toods temperatide, The Bixiuse was-get agdg_e ( s, 3H),
§| gg gsye?:_%gg %mﬁ a‘fi?ﬂl]t?’ﬁ%e mf%g? F‘i’? ézttgxial_?efl 1\?&?@0,. ﬁxen the ethat ) 50 s
extract was washed by saline and dried by MgSO,. After concentration and

chromatography, it was mixed with the above product I to give 10.5 mg of I as
yellow gum: IR (KBr) 3456, 2912, 2885, 1730, 1636, 1441, 1367 cm™'; 'H NMR

25 (CDCl,)d 0.75 (m, 1H), 1.10 (m, 2H), 1.24 (m, 1H), 1.88 (s, 3H), 2.34 (d, ] =
6.9 Hz, 1H), 3.95 (m, 2H), 4.06 (m, 2H), 4.68 (d, J = 5.7 Hz, 1H), 6.34 (m, 1H),
6.42 (m, 2H): *C NMR (CDCl;) d 152.0, 139.8, 134.6, 130.5, 125.3, 117.9,
111.9, 71.3, 67.0, 66.1, 31.5, 16.4, 9.5, 6.6; MS m/z 232 (M"), 215, 189, 160,
145; HRMS for C,,H,,0, calcd 232.1099, found 232.1093.

30 Compound 33. A solution of I (7.3 mg, 31 mmol) and pyridinium
dichromate (26 mg, 69 mmol) in CH,Cl, (1 mi) was stirred for | hat 25 °C. The
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(m 1H), 1.06 (m 1H), 1.25 (m 1H), 1.37 (s, 3H), 1.45 (m 1H), 1.83 (s,

3H) 2.16 (s, 3H, 2.28 (s, 3H, 2.32 (s, 3H), 4.04 (s, 1H), 6.87-7.30 (m
Conmpound 41. Wen F was treated with propargyl i

) Hehyd _ t 1:1), 41 bt ai ned
ey i i pR RS et ST ol hea Sl e (oS

1.31 (m 1 o 2.13 (s, 3H),
3.96 (s, '?Qras %ﬂ@ﬁat%grapﬁﬁmg%v Z%r[sEof@(?l?./ai)_/as%gﬁg\r&f}:sta%%p 9.68 (d 1H).
Conpound 543851440\/\)®$1leKBr)I“E9$9aR9By1¢830d6ID6 xM@WMM“Bé‘OQ:&N 1HNpIrepared as a
yel low gum [err]H NVR (CDCl[err] %f&e” 0.67 (m 2 , 101(m 2H), 1.22

10 (m 2H(EDCIDA 144 (mHyH), 1. 35dm, 81317!14(@2(@%),41&%1(2&3!—!) 2.04

, 3 1 8 15 1H) .
Compount 5505845 Tl Heultheba0 Grsemetaan 298 o) A
geIBIY?\(N gumk(bcbﬁlr)]ﬁﬁ\é?x(s@@q‘i@kg J1i3%. 4L]<?Brh 11277@ 1(2&8 ?dféz 6%1%%3(43 o1 (5, 21
6.40-7. 15 (16,9,3B)9; M$m/2230(M'002ﬁi’od|58t I*%MS—WAE,M;O;&&QQQG 08#2,h i ni dazol e’
in THF at roo

oo A oa 730 0945 TR 24 eiahh Doy Bsce af S e e LE IR

3 1.49 (m 1 4
6H)78 7.47 Em 4iSomborita 85: cﬁﬂ}ao%ﬁd %ﬁé‘ﬁmﬂe %?cggh‘élm e 9§,| ﬁ}qf‘%n of HVAF in
acet onej(@nghdwh ki Ergu}esﬁermc}ma&ndm Toa m&l@m (37 ik @ U8 HnYS1Pin

di rrercaptoacetate at roomte;_}rgEerature m xture was stirred for

several howysidingd3 weh heg adgedlES( (825 ma, @K’% mgnol}sThe mixturepwds| ow gum

H NVR 1.0 1 1.36
(5 By sbeq 601G forg ™ blder 5, s didbepttuihgpfoniiluograsy 7 511D 4y
3.87 (s, gave 3biing @fﬁ@?@g as b1BFlEds otl: IR KBrIbYs52,2838, 1083, i, 146108 (s, 1H).
52 is alsoa yel | ow gum err]H NVR (CDCI [err]) [err] 0.72 (m 2H),

1.10 (m 2I-I)414.1122?SC(HS' 'BRyMR Omll()rﬂoésﬁq,J?MHz, gH)(@976tH)1012) 19 (s, 6H),

Compount? 572531 38 B T O Ak 28 S Pt 2 O Aoy ey = 2

sol ution (]lH 13 01q8, J = 39¢edHRAW XMRIEDEYS 42089, 26_516 m7>@ ypgewas stirred at

room 30 terrper ature for overnight. Large anount of OAc was | ntroduced and
t he 7acfi 40105 39 Ay 32.1v&is4, @pv 4, bliS bl g WW@EBIM*B@BI d NaHC( err]
vas a S0 A%d8IHRMS for C 008 2aied 320.1808, found 320.1803. -

e Do atghlie pUhyGiar g seagig e [ Lered
NVR ( COReer rpheh)iséledinic anhydriden320 mg, 0.889 mmol) in chlorobenzene (2.5 ml) was
stirred at 95 °C for 0.5 h under N,. The mixture was then concentrated and
chromatographed to give 58.7 mg of J and 131.2 mg of K (60.2%) as colorless
gum: IR (KBr) 2952, 2878, 1730, 1690, 1636, 1454, 1240 cm’'; 'H NMR
(CDCl;) d 0.52 (q, } = 7.8 Hz, 6H), 0.85 (t, ] = 7.8 Hz, 9H), 1.20 (m, 1H), 1.36
25 (m, 1H), 1.69 (m, 1H), 1.82 (m, 1H), 2.06 (s, 3H), 3.58 (s, 1H),4.26 (d,1 =24
Hz, 1H), 6.45 (dd, J = 2.1, 6 Hz, 1H), 7.33 (dd, ] = 2.1, 6 Hz, 1H); “C NMR
(CDCl;) d 205.9, 195.3, 153.2, 144.3, 139.4, 127.7, 72.1, 47.3, 32.4, 20.1, 19.7,
11.4, 6.4, 4.4; MS m/z 318 (M*), 289, 261; HRMS for C,;H,,0,Si calcd
318.1651, found 318.1658.
30 Compound N. To a solution of K (9.5 mg, 0.0299 mmol), CeCl,.7H,0

(58.5 mg, 0.157 mmol) in MeOH (0.3 ml) was added NaBH, (excess) at 25 °C.



1H), 0.89 (m 1H), 1.06 (m 1H), 1.31 (s, 3H), 143(m 1

2.21 WE) /,034?)&), 2.91-4.02 (m 8H), 7.04 (s, 1H). Hz’CT’USS"”Uéﬁ%munds
56, 57 & 58. To a solution of HVAF in acetone and | M Herr]SOerr]
(1:1) was added equival ent p-hydroxy thyophenol. The m xture was

stirred at roomtenperature for overnight. The m xture was extracted by

Et CAc. It [ t H
and gal i ne ag?srtelg%efég ?@e i ?ﬁﬁﬁl% éﬁ%sﬁwﬁg’\‘/@“@%%‘?% {}lﬁecgo?lrj[ ? on
was concent isaiufleNE, E0 Tl@dﬁtﬁéf&k&ﬁét&ﬁd%@neﬁ 59Mg90§£1d &ﬁc&tﬁi’ed 186 is a
yell ow gum [err]H NNR(CDCI[err] , 0.89 (m 1H), 1.05
(m 1H), 1. Zive(audapipdudtIsas galg yellgw oid. 16 (s. 3H) 2 21 (s, 3H) 3.92
(s, 1 6.74 (d, 7.25 :
(1IS-|); ?7 is a y(el IT&ﬁhﬁﬁ&“tlﬁn Bi}at(OHr’FF) I‘i’lﬁ)@ﬁéllﬁl%ﬂ?ﬁl) \ﬁ%aﬂéd@pwg‘m} 'H), 1. 37(8
, 3 f- 45
(1IS:|) lg) 7 1?903%3),‘ m§ H):ang%glﬁjl—lh(gﬁlf—g%%n%%&? 5 @Wheﬁ ﬁgﬁ %ﬁfsa@éd |fs al sc()Sa
yel | ow gum S[mmra]ndﬂhﬁﬂse@anated betwedﬂ)Et,Q aﬂdlsa(tmteﬂiﬂgaHGO,Zétr Hemthd ether 1. 34 (s,
3H) 1.47 (m ,179@( S&) H, 4.07 (s, 1H), 6.72 (d,
J =8.4 H, emact“@Sme b}ﬂsahne aad #Eed by MeSE).gé feq conpentrationzitgvas Hz, 1H),

7. 26 d, J = o/% . LV 1
To asgess cy?rgf"g%t%a%ﬁeﬁ)et&gwe gv%lgl?éﬁgﬁ&&dnjc/é’ }getlll 08 }?ﬁ#ﬁé 3r'??g—’were added
to cul tures3ado, Mg38 22473 I"Ere, 1 841 1481 qnmgm‘cqlmr\hqucb@?@(ﬁ@@ 0& cell

| eukem a/Iyrrphoma cells for 48 hour's, then cell grow hfvi abi was
det er mi A@d B\8 Mz, 087 (m, 3Kl QS8 6l =A< Ha 9 bﬂﬁélm M), t1BHGE, Hdhr

SRR IPEEN G eoX K O TS CHER AR RR T X RTE bt (A
pul sed with h%r(fd gﬂ}?t hmxokm@ﬁ@r)dmsgqa@ gt @36»’011wr1$79n¢7 hagggsted onto

gl ass fllters | ter papers were ad vi al's’ contai ni ng
scintillati 6h9f lduildlefn(:l 8, 68, d@aMSwhEiHc@M’\)J 2&7/ de; é'IRMSefdr CnHdSi a

(PZ% Bt5'9'7} itz'gﬁgﬂ 3681858 Found 304.18600 98/ 03458 30 5

rl\]/;\)/grz IZC[ q5r ] (nn | bogépé)émd 0 A solutllc\)ﬁéggpﬂ.rz thil £65 kxggcgﬁrld) Dess-MartinCo/mound

8
870 90 rehgefiq2 244g, 5.19 mndd) ITM)H')Clz {62 61)) wa4iiored for 30 min at 259°C. 50033
47100 10950 _ 850 180 151002200 10 8900 1500 29400
1600 165 The mixture) was sepawiasl between EtzO and 16% Na,SO,. Thenthe ﬁh]ea5o 11900

1300 270[err] 130 00 Q...900
5100000 [‘:xtracl was &@[sléﬂﬂztj ia?ﬁéhﬁcggn%layoMgSO,, Aft%r conciﬁtran R wasiig 3q
9650[ err] 12R@matsheibhkdQo givell0RgF® (92.3%) as yellow gum: IR (KBr) 2952,

20 2872, 1690, 1610, 1549, 1354, 1132 cm™; 'TH NMR (CDCL;) d 0.71 (g. 1= 7.8
Hz, 6H), 0.85 (m, 1H), 0.97 (1, J = 7.8 Hz, 9H), 1.21 (m, 2H), 1.45 (m, 1H), 2.08
(s, 3H), 4.50 (s, 1H), 6.66 (dd, T = 2.4, 4.8 Hz, 1H), 6.72 (d, J = 5.1 Hz, 1H), 7.25
(s, 1H); PC NMR (CDCl;) d 193.3, 161.2, 140.7, 131. 8, 131.2, 128.3, 122.8,
32.9,17.1,12.5,10.3, 6.9, 5.2; MS m/z 302 (M*), 273, 245; HRMS for

25 C,3Hy0,Si caled 302.1702, found 302.1710; UV 1, 227nm (e 15612), 323nm
(e 10720).

Compound 35. To a solution of O (9.0 mg, 0.0298 mmol) in acetone (0.8

ml) and H,0 (0.4 ml) was added some p-TsOH. The mixture was stirred for 30
min, Then it was partitioned between Et,0 and saturated NaHCO;. The ether

30 extract was washed by saline and dried by MgSO, After concentration, it was

chromatographed to give quantitative 35 as yellow gum: IR (KBr) 3449, 3013,
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5753 ar e pifelfD i L}hphtYsagntgH>2u(sé‘%&%¥?ﬁf"5 T el ™ °%°

Several angl,a0s; 41 18905 0(d 251 Ashufls e, Tho, 793 feanyescagent 20
m tOI’TyCI n was used as a ar maceuti cal control erapy was started

10 daWRf(C@rClg)mbtﬂALZatlﬁbﬁ b¢0 @ 13ain, y3hd,sl?.<6 5ma4 I1P74 63x8for 5
consecutl ve days moni tored for 3 weeks after start

of therapyl7% ﬁf"f Hb%rrMst’%/Zdlgﬁ (M+) Slsgﬁ%es@b{&\é% R ielePetricd ne maxi mum
t ol t ed 4- k old
Forml o m cAohar i oupe BB R0 OB nanon 22 6 L3 ETBA L UG oy

CA) and maipgtgined in the athym c nouse col ony of the University of
California (San D ego, under E_at hogen free conditions usi ng HEPA

filter hoods. Aﬁorm(umﬂe‘i}e PBrodidda the QOI*nu’imﬂmeHDszbe‘bH(MNd 2dbter ad
{/\bbbgfg3llgé%r W %)l)%];\dqlb {rr%at : W&S Vle&tmmo\{gI mq rﬁPﬂ)Xﬁs&% fiber filter
PCT/ USq§/ 12 0.7 ml trlethylszl}{l chlonde (d 0.898, MW 360, 1.75 mmol). The Mikture covers.

Cl ean, sterilized gowns ove, face masks, and shoe anhd hood covers
were worn b«yasahﬂre@ﬂrrsomrtahpham fmgmehedhaifamhmr Ak nektudt was wer e conduct ed

in accordance wth del i nes of t NLH "Guide for Care and Use of

Ani mal s" aReftitioned %WF%@gyfo‘i} ?rﬁ‘égl\%?ﬁ“\'ﬁé?dgﬁ?@&pﬂsﬁlj PoYRC¥Sal  Care and

- Use Commi t 5 ar ci nona
i ne used for &%ﬁ%‘éﬁ% %19%% hg;’éggé?@ i\k er \f*e%ler ﬁltrano-g%gesgg‘%gjag&gypKel ner et

al. (Anti Cmeehroﬂeﬁograﬁﬂid 18@ike8D3 mgza m&g(@gﬂa)@l Jang 44. 42 ismi ntained in
antibiotic-free RPM 16 0 Medi at e Her nd suppl enented with

10% f etld peNewauser BriNMER CPGM IOJt"'a(Fﬁ A&Hp. rp %47@3 J>1’(;‘)7 8fd#i68): 188 car bon
3i oxi de i
of i ve anthaldnd:a8 o 4. 137 . HBPLUS R, [RIAT Cothy 349 ¢ o8, o0 01 TaPs

for confi rni.mg(s,amj,ognqseifﬂ)l Gladya yellow gEmchHamMmcm) &awogmied and
foll owed individually throughout the 3[{(&? iments. Mce received s.c.
2

i nj ecti ons 18H).th4 @ eﬂt%ﬁz,c@'l)l, 1106 e, A2 AdD). 1.38 (s. 3H), 1.47 (m,
1H), 2.12 (s, 3H), 2.18 (s, 3H), 3.92 (s, 1H), 4.63 (g, J,s = 12.6 Hz, 2H), 7.09 (s,
20 1H). 44 is also a yellow gum: 'H NMR (CDCl;) & 0.65 (m, 19H), 0.87 (t,J =
7.8 Hz, 12H), 1.00 (m, 1H), 1.17 (m, 1H), 1.30 (d, 3H), 1.36 (m, 1H), 2.03 (d,
3H), 2.09 (s, 3H), 4.55 (g, 2H), 6.96 (s, 1H).
Compound 38. Compound 10 was oxidized by Jones Reagent to give 38
as yellow gum: 'HNMR (CDCl;) 8 0.69 (m, 1H), 0.88 (m, 1H), 1.05 (m, 1H),
25  1.36 (s, 3H), 1.47 (m, 1H), 2.06 (s, 3H), 2.07 (s, 3H), 2.52 (m, 2H), 3.03 (m,
2H), 7.13 (s, 1H).
| Compound 46. 46 was obtained as a by product as a yellow gum when
10 was reduced to 9: 'H NMR (CDC,) & 0.68 (m, 1H), 1.06 (m, 1H), 1.25 (m,
1H), 1.36 (s, 3H), 1.47 (m, 1H), 2.04 (s, 3H), 2.05 (s, 3H), 2.06 (s, 3H), 2.27 (m,
30 2H), 2.72 (m, 2H), 3.95 (s, 1H), 4.10 (m, 2H), 7.13 (s, 1H).



15 10 m ] |on ceI | s/inocul ati on over the shoul der. Ten days after s.c

i npl ant at (R B03458 of t he M/B22 cell's, when s.c. tunors wer ePEREEYME el y 3
X 3 mmin size, animal s received the desired drug and dosage. The
effect of the drug on life span wag cal cul ated from nmedi an survival.
Al t hough MW522 cells kill m'ce by nmet ast ases, primary s c tumor 20 growth
over the shoul dercwﬂ.ﬁ1 t of { t ment and
at weekly intervals t Oreﬁ?.ga fe u%%ﬁégﬁgg&ﬁg&%%%m& WPP d 16

per pendi cul awas treatecdwahnbdmmboTohm!mdm fHtHan¥erd o8 bﬂ&b@%ﬁd@pr ding to the
formula w= (w dt thIZi Rel ati ve welghts wer e

cal cul ated tQYM s‘%é&r’égﬂﬂ%i)@@ (\?br]ﬁibl 85(19 K), 1.32 (m,JiD)r 1.86 £% 3&Dh46 (st gr oups

furor ver ght Fer-8 GF A A0 R PR Bl s O g3 B sieEbf et ana W
is tunor sn/elmy 385 (8, ﬁw)baggqeut-um 1 ?'7”?4 &, vgy.e necropsi ed, and
organs were exam ned for evidence of me ast ases. Conpari son of

survival curves b@oweungﬁﬂuﬁ@vmﬁohmrrﬂm smal quti:ﬂjlezhen compeidory of Kapl an
and Meir. For co a‘i)l son%q? r tlvg t unor hts between 30 nmultiple
groups of anvasdfeatedowidh § Wm%ﬂdf‘ ¢ °ﬂ>y4 lexellapmagimn: 'H NMRul t i pI e

gg?ggaggon R%CI%W@‘?%‘&I[M?ISOW 1@8" mdsl(d(qlﬁ{m eltH)ai 36 (?’éﬁ)USQW 12143

34 (Arit46:amcld1l) IRé’g(m, 2H), BEV(s8TR), 20063:8718), 6T, )ZH)Pg 9@@@ lity val ues
(p) less were consi dered statistical I'y ‘significant.
Corrpoundm ZH) 3. Géégsezmsréﬂ}?gﬁ 1H), 4.48 (t, | 1 5.4 Hes 2kp 7. Wae(s gHH)) 5 HVAF
< 0. 01 Compound 04, When HMAF wasgreated with BF;3-Et,0 in ace(nco 001
g anhydride at - —{)806:6 iS was obtained in T 9f2Hd as a yellow gum: 'H {\IévIR
<0. 001 (CDCl,) 6 0.9 (m, 1H), 1.16 (m, 2H), 1.46 (m, 1H), 1.51 (s, 3H), 2.10 (sGH)0 1
0 1.2

So_ 001 2.14 (s, 3H),3- ((3,]3H), 4.60 (s, 1H), 4.65 ](s, 2H), 7.18 (s, 1H). *

15 Compound 47. 47 was obtained as by product when HMAF was treated

with acronitrile in sulfuric acid and acetone. 47 is a yellow gum: MS m/z 432
(M™), 414, 399, 386, 371, 217; HRMS for C,,H,,0, calcd 432.2302, found
432.2312.
Compound 48. 48 was formed as a by product when limited thio -
20 compound was used to make 26. 48 is a yellow gum: 'H NMR (CDCl,) 6 0.64
(m, 1H), 1.05 (m, 1H), 1.26 (m, 1H), 1.37 (s, 3H), 1.48 (m, 1H), 1.84 (s, 3H),
2.16 (s, 3H), 2.28 (s, 3H), 2.32 (s, 3H), 4.04 (s, 2H), 6.87-7.27 (m, 8H): HRMS
for C,4H,50,8S, calcd 460.1532, found 160.1504.
Compound 49 & 50. To a solution of acylfulvene in acetone and 1 M
25 H,S0, solution (1:1) was added p-thiocresol at room temperature. The mixture
was stirred for overnight and partitioned between EtOAc and water. The organic
extracts were washed by saturated NaHCO, and saline respectively. After being
dried by MgSQ,, it was concentrated and chromatographed to give 49 and 50 in
low yield. 49 is a yellow gum: 'H NMR (CDCl,) & 0.69 (m, 1H), 0.88 (m. 1H),
30 1.06 (m, 1H). 1.25 (m, 1H), 1.3'7 (s, 3H), 2.16 (s, 3H), 2.22 (s, 3H), 2.28 (s, 3H),
3.90 (s, 1H), 6.90-7.30 (m, 5H). 50 is also a yellow gum: 'H NMR (CDCl,) &
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16 < 0.01 18 18
<0.001 20 - 300 <0. 001
24

32
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< 0.001 22 4 <0. 001

WO 98/ 0345&cetone and 1 M H,SO, (1:1), 41 was obtained as ayellow gum: 'HNMR PCT/ US97/ 12143
35 Conpoun dose kq). val ue (tunor [ ht

2 s WS 0.2 (ot 1\ m Ik, 131 B, 18), Y56\ 1 8 ”3
4 0

20 001 52050 3H), 705 803, 3.96 (s, 1H), 6.3 (s, 1H), 7.16 (s, 1H), 7. 17@015%1

24 968 (d, 18).2 <0. 001

Compound 54. 54 was obtained as by product when HMAF was
prepared as a yellow gum: 'H NMR (CDCl,) 6 0.67 (m, 2H), 1.01 (m, 2H), 1.22
10 (m, 2H), 1.34 (s, 3H), 1.48 (m, 2H), 1.71 (s, 3H), 1.79 (s, 3H), 2.04 (s, 3H), 2.18
(s, 3H), 3.86-4.21 (m, 4H), 4.60 (s, 2H), 7.15 (s, 1H).
Compound 55. 55 was obtained as by product when 23 was formed. 55
is a yellow gum: 'HNMR (CDCl;) 8 1.70 (s, 3H), 2.29 (s, 3H), 2.37(s, 3H),
2.95 (t, 3H), 3.74 (t, 3H), 4.22 (s, 1H), 4.91 (s, 2H), 6.40-7.15 (m, 8H).
15 Compound 36. HMAF was treated with imidazole in THF at room
temperature to give 36 as a yellow gum: 'H NMR (CD,0D) & 0.65 (m, 1H),
1.06 (m, 1H), 1.23 (m, 1H), 1.34 (s, 3H), 1.49 (m, 1H), 1.74 (s, 3H), 2.05 (s.
3H), 5.08 (d, 2H), 6.78-7.47 (m, 4H).
Compound 51 & 52. To a solution of HMAF in acetone and 1M H,SO,
20 (1:1) was added limited glycol dimercaptoacetate at room temperature. The
mixture was stirred for several hours and worked up as usual to give S1 asa
yellow gum: 'H NMR (CDCl,;) & 0.72 (m, 1H), 1.09 (m, 1H), 1.35 (m, 1H), 1.36
(s, 3H), 1.50 (m, 1H), 2.12 (s, 3H), 2.15 (s, 3H), 3.28 (t, ] = 7.8 Hz, 4H), 3.87 (s,
1H), 3.92 (q, J.p = 13.2, 2H), 4.36 (s, 4H), 7.08 (s, 1H). 52 is also a yellow gum:
25 'HNMR (CDCl;) 8 0.72 (m, 2H), 1.10 (m, 2H), 1.37 (s, 6H), 1.53 (m, 2H), 2.14
(s, 6H), 2.19 (s, 6H), 3.25 (m, 4H), 3.87 (s, 2H), 4.37 (m, 4H), 4.65 (s, 4H), 7.09
(s, 2H).
Compound 37. To a solution of HMAF in acetone and 1M H,SO,
solution (1:1) was 1 added equivalent cysteine. The mixture was stirred at room
30 temperature for overnight. Large amount of EtOAc was introduced and the

aqueous layer was removed by adding MgSO,. Solid NaHCO, was also added in
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< 0.01 20 1K), 0.89 (m, IH), 1.06 (m, 1H), 1.38(s, 3H), 1.43 (m, 1H), 2.15 (< 380421
16 < 0.05 mtonycin C 1.6
> 0.05 (s, 3H), 2.91-4.02 (m, 8H), 7.04 (s, PHp t oxi c 25 Anal og
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dose, however

PCT/ US97/ 1214girred at room temperature for overnight. The mixture was extractéd by EtOMA8S t oxi ¢
as all animals eventual |y succunbed before day 31. The | ow dose

mytonycin C hdben therorganig exiracts were washed by WtFﬁNéHQCb@ﬂﬁéémtﬁeen descri bed

with refer encxees})eocu\églry. A%er%@%% c{neﬁ o@erdMgSO.,, the solution was concentrated and

10 chromatographed to give 56, 57 & 58. 56 is a yellow gum: 'H NMR (CDCl,)
0.70 (m, 1H), 0.89 (m, 1H), 1.05 (m, 1H), 1.36 (s, 3H), 1.51 (m, 1H), 2.16 (s.
3H), 2.21 (s, 3H), 3.92 (s, 1H), 6.74 (d, J = 8.4 Hz, 1H), 6.94 (d, J = 8.4 Hz, 1H),
7.25 (s, 1H); 57 is a yellow gum: 0.67 (m, 1H), 1.07 (m, 1H), 1.24 (m, 1H), 1.37
(s, 3H), 1.51 (m, 1H), 1.67 (s, 3H), 1.95 (s, 3H), 4.08 (s, 1H), 6.45 (s. 1H), 6.78

15 (d,)=8.4Hz 1H), 7.33 (d, J = 8.4 Hz, 1H); 58 is also a yellow gum: 5 0.62 (m.
1H), 1.04 (m, 1H), 1.24 (m, 1H), 1.34 (5, 3H), 1.47 (m, 1H), 1.79 (s, 3H), 2.15
(s, 3H), 4.07 (s, 1H), 6.72 (d, ] = 8.4 Hz, 1H), 6.77 (d, ] = 8.4 Hz, 1H), 6.88 (d, ]
= 8.4 Hz, 1H), 7.26 (d, J = 8.4 Hz, 1H).
EXAMPLE 1l - In Vitro Studies

20 To assess cytotoxic effects, various concentrations of illudins were added
to cultures of MV522 (human lung carcinoma cell line) and 8392 (B-cell
leukemia/lymphoma) cells for 48 hours, then cell growth/viability was
determined by trypan blue exclusion. As an alternative to 48 hour continuous
exposure studies, cells were plated in liquid culture in 96 well plates, exposed to

25 various concentrations of illudins for 2 hours, pulsed with ’H]-thymidine for
one to two hours and harvested onto glass filters. The filter papers were added to
vials containing scintillation fluid and residual radioactivity determined in a beta

(scintillation} counter.



preferred enbodi nents and techni ques.

However,

it should be understood that

S5 many veig dafossyas and nodifications may be made whil e renppefjgRenidisi n the
spirit and scope of the invention.

37 CLAI V5
1. A conpound of the fornula 32 [err] .
Wnergin R[?rr] s (CHerr]-X-Y, where nis O
Vit o peer PPoUTICH D) P 10 8 s
SUCIZ[SEalr £ thC(e jf))cmér%béﬁfie r %\ésrzrz] -G O)8C3:H[Qe?r-|] E>Ir—| ﬂﬂ%ﬁal , : glgggosacharl i
(CHerr]-@ (CH[err]vahere Wi s| hal o, .
(E:[Cgre;]r]qure;]ri ?IyFEIS[e&’/ Lﬂiﬁeﬁr(rajrrﬁe” )dl KYI 1) k’L@[U{E!I}Jr @[1I :tZﬂéé I wher ei n
tC]rllfa ﬁ;lyl), ajgré] -Cl er rﬁopa't*f %%/I , 671(&:@@?§QP~ IC:E%RHI QTI ;,)Bll(l)(;ilz%o th -2
s ((QePritaetal J@P@fé 21500 F400 16067 11 65 Ziug 14450 % 1650
é[Serr] i's F‘HR[ Li]ﬂ 1?99!6@ er]]rl)bg%apbb) :El %ierlP?-t é?QQTéd'PQI optionally
subst i tu o wi 4900 + 900 >10(.)c(>3[03.??i ;oo (Fleagd 2 @hg 1) al kvl
Rlerr] is [ (Jedd] - gr rl]l)SaHQ/I 9650+ 1200 | 460290 | 1100x25&[(grr] is OH
-Q( S ((EFerri=trerriyatk Rierr]
and R err]f tog@lher arZJ,‘lO@tdh edii46Q6};!: 9400 | 930250 | NT
the boM rlopr o8bnt od] bR0 LI8b i |o HreRerebdy | pBniBOo] | NT.
23 2920+ 1140 138200 + 2750 £ 510 NT
" 13000
24 1780 + 200 12780 £ 2140 | 1210+ 260 NT
25 1300+ 310 >25 uny/l 1180+ 120 NT “
32 595+ 185 >50 pm/l 205+ 30 NT
15 4 33 _ >4000 29900 + 339__(L 4600 = 200 NT i
*N=2 due to instability
As shown above, the illudin analogs 8-33 are potent anti-tumor agents.
EXAMPLE 111 - In Vivo Studies
Several analogs were chosen for in vivg studies. The anticancer agent
20 mitomycin C was used as a pharmaceutical control. Drug therapy was started 10
days after inoculation on a daily basis via IP route for 5 consecutive days. The
animals were monitored for 3 weeks after start of therapy. With regard to all
analogs administered, the maximum tolerated dose (MTD) was not achieved.
BALB/c nu/nu 4-week old female mice weighing 18-22 g were obtained
25 from Simonsen, Inc. (Gilroy, CA) and maintained in the athymic mouse colony

of the University of California (San Diego, CA) under pathogen free conditions

using HEPA filter hoods. Animals were provided with sterilized food and water

ad libitum in groups of 5 in plastic cages vented with polyester fiber filter



a pharmaceutically acceptable salt thereof. 25 _
2. A commosias4ss claim | wherein nis 1, the bond represdMfEBUSH2143. . j g
present, and R err] is absent.
38 3. A conpound of claim 2 V\/n_%rern Rlerr] is CHerr], Rerr] is

. H Rerr] is CHerr], Rerr] is OH and R[err] Is CHerr]. 4.

A conpound of cl a'ﬂe?’ wher ei und of claim4

wherein Y i s“&¥%r &:@Eﬁ)”dsz‘gg?‘]vns g?dve’ facg masks, K‘%ﬂ??ﬁ&ﬁag‘ng‘?c%‘feﬁ m 4
- wherein Y i S\A/eg_f&rn] ﬂlfﬁérl&rﬁk:k%ndhn%% an?mals Ah El‘éc@fldr.@t&l i 6

wherein Y is err A conpound of claim4 wherein Y

is a (( err] aédoedante aitkypuideiihat oftthe bIcﬂHb‘ﬁuzusCidr Care and Us2. ofAmrﬁalsUﬁmbund of
claim8 wherein Y is -CH err].CH CH[ er : A conpound of
cI ai m 4 wher apntoved by the nivesaty Insti utnon@gﬁmmah@@r@@pé&hg Q@Fﬂfﬁit"spm 4 wherein Y

(CH[err] 2%) A conpound of claim4 wherein Y is
C(CH[ err ’83[08?# ng(f éfr] ) al kyl . 13. A conpound of claim 12

wherein Y is - CrheMV522 16ht eirtinoma line used for xendhr@ sRAIE dalldeilé@ M 4
wherein Y is -C(O -0 Phenyl. 25
as described by Kelner et al. (Anticancer Res., 15: 867-872; 873-878 (1695)) and
maintained in antibiotic-free RPMI 1640 (Mediatech, Herndon, VA)
supplemented with 10% fetal bovine serum and 2 mM glutamine in 37°C
10 humidified carbon dioxide incubator.

Mice were randomized into treatment groups of five animals each for
initial studies and groups of 16-20 animals for confirming analogue efficacy.
Each animal was earmarked and followed individually throughout the
experiments. Mice received s.c. injections of the parental cell line MV 522 using

15 10 million cells/inoculation over the shoulder. Ten days after s.c. implantation
of the MV522 cells, when s.c. tumors were approximately 3 x 3 mm in size,
animals received the desired drug and dosage. The effect of the drug on life span
was calculated from median survival.

Although MV522 cells kill mice by metastases, primary s.c. tumor

20 growth over the shoulder was monitored starting on the first day of treatment and
at weekly intervals thereafter. Tumor size was measured in two perpendicular
diameters. Tumor weights were estimated according to the formula w = (width)’
x length/2). Relative weights (RW) were calculated to standardized variability in
tumor size among test groups at initiation of treatment using the formula R# =

25 Wti/wi, where Wi is the tumor weight for a given animal at beginning of drug
treatment and W7 is tumor weight at a subsequent time. Animals were

" necropsied, and organs were examined for evidence of metastases.

Comparison of survival curves between groups of animals was by the
method of Kaplan and Meir. For comparison of relative tumor weights between

30 multiple groups of animals, ordinary ANOVA foliowed by Tukey-Kramer

multiple Comparison post ANOVA analysis was performed (Kelner et al.



15. A compound of claim3 wherein Xis S, 16. A conmpound of
claim 15wihed/s3gsg Y i s phenyl substituted with OH or pCHiesvr2139

17. A conpound of claim 15 wherein Y is benzyl.

39 18. A conpound of claim 15 wherein Y is

-CH err]COerr]CH err]. 34 19. A conpound of claim 15 wherein
Yis -CHerr]CJerr]H 5 20. A conpound of claim 15 wherein Y
i s (Cerr] (Oireantdratecy | 5sRATs8 72 8T287H(19250HProbability values (p) les@than A

co ound o laim 2 e CH CH err] OH.
rrp uA cohﬁgd’}‘f':ieﬁ?"#cg‘?‘l;ﬁ‘i“%% yeﬁ'"cﬁl‘?"& ]1 ghO;)boLd r]epresent ed by ---- is

10 absent, Xis S; Yis CH[err]CCIerr]CH[err]; Rlerr] is CHerr]; Rerr] is
SCH[err]qurr][err]

is CHerr] and Rlerr] is OH
T R SRR T 0 AL

formul ag [ 6 <0.01

’L 8 <0.01 1
10 <0.001
9 4 <0.001
8 <0.001
10 16 <0.001
” 10 3 <0.001

6 <0.001 I
11 1.2 <0.001
12 3.75 <0.001
15 7.5 <0.001
16 4 <0.001
8 <0.01
16 <0.01
18 18 <0.001
20 20 <0.001
24 <0.001
32 <0.001
19 4 <0.05

8 <0.001 (toxic)

25 16 <0.001 (toxic) i
21 4 <0.01
8 < 0.001
16 <0.001

22 4 <0.001 H




where Rl er I S err](Y); V\/neren|50to . and
J ésCHO NJ err], NHerr], COCH -((err]- C[er M%@WI" CHO

-CH(O(C[err] Cerr])alkyl)[err], cyclo(Cerr]-Cerr])al kyl or

5-menbered heteroaryl conprising one o5 nore het er oat ons

sel ected fromN, S, or non-peroxide O where the cycl oal kyl or

het eroaryl = ey IkyI CHO, OH
or hal o; ompound gﬁém,gfjx Ds [ [ @xvaju wno Welbkey | H; -
25 ‘ Rlerr] is
SCH[err]Cqarr](C[err]-C[arr])aI&yI or H <0001R[err] ils H OH or.
absent; R err| |s(C[]rr]-C[=rr])aIky| Rerr] is OH
.5 Rl err] and err] t'ogetherlare et hylt@ﬂ‘édl OXY:
Rierr] is (fferr]~&lerr])plkyl optional|y SubStILq.lé(ﬁd wth or hal o; and
the bond refpresenfed by -t--- is present or_ ahsen a
‘pharmaceutijgal | y accept abLe sal tg t her eof . 10 Zfgor A corrp und of claim
25 wherei n [Fhe—bonRdrepresent-ed—by S—present ) A conmpound
of claing26)f wherein Rerr| is Clﬂberr] R[err] |s<d-001R[err] i CHerr],
Rlerr] is g+ ae—R-e+ .au.[crr]. 35 A—eorpesdd of claim27
wherein n ifg 1. 24 29. A cOﬁpound of cI al m<ZBOMhere| n Ygi s CHO _
30. A conpound—of—ctarmT29-—werermY cyctohexyt—29 31. A
conpound of}f cl ai m27 whergin n i% 2 and Y i s CHE0.001
8 <0.001
16 <0.001
10 26 0.4 <0.001
29 4 <0.001
8 <0.001
16 <0.001
32 4 <0.05
15 8 >0.05
16 <0.001
20 <0.001
24 <(.001
33 4 <0.01
20 8 <0.01
16 <0.05
mitomycin C 1.6 >0.05
2.0 toxic |

25 Analog 21 appears to be more efficacious than HMAF, particularly in view of
the fact that MTD was not achieved. Analogs 16, 32 and 33 were also effective.

The high dose mitomycin C had an effect on tumor size. The dose, however,



32. A compound of claim27 wherein nis O and Yis NJerr]. 25 33. A

conpoundcy8foghi@s f or mul a [err] PCT/US97/12143
41 where R err] is (CHerr](Y), where nis 2 to 4,
Yis OHor QAc; and Rlerr] is absent; or 5

Rlerr]-CC R err] together conprise 5-7 nmenbered cyclic ring, optionally
conprising one or nore heteroatons selected fromN, S, or non-peroxide O

and oyasitonia ks 3] anibwis avarwallysudsunbpebefpreciay 3] Yidekgw do@H or hal o;
Rlerr] is Horéé[1 rizCepr])al kyl; Rlerr] is Hor

CH err] _COFEVF?‘}‘( C(Eﬁ‘j‘i‘éfq&reff]r:‘)tal kyl; 10 "Rlerr] is H OHor absent;
Rierr] is (el ifdeBfibh ha bebh described with refefhck & $diiou®Specific and Rierr] -
and Rl err] together are ethylenedi oxy; and t'he bonds represented
by ----- areferreilénbellimenty apd eshmtuesr. Hdveavet, it dhioultBbe understoodahat
pharmaceutically acceptable_salt thereof. 34 A conpound of the

formul & many variations and modifications may be made while remaining within the

spirit and scope of the invention.



[err] where Rlerr] is H 25 Rlerr] is (C[ekéjphggﬁ}rzrrllgal kyl

or H w°98’°3458R[err] Is CHerr]COerr](Cerr]-err])al

Rlerr] is H OH or absent; Rlerr] is H Rlerr] is OH
or 37 42

Rlerr] and R err] together are ethyl enedi oxy; and t he bond
represented by ----- IS present or ggég?j@ or a
pharmaceutically acceptable salt th : 5 35. A conpound of claim
35 wherein Rerr], Rerr] and R err] are H, the bond represented by -
Is present; and Rlerr] is absent. 36. A compound of claim 36 .
‘wherein R err] i4cpmppendofthefoomula 10 37, A conpound of claim 36
wherein R err] and R err] are ethyl enedi oxy. 38. A conpound of
the formula (11): [err] 15

5 Rg Ry

R‘50R5R4

10
wherein R, is (CH,),-X-Y,
where nis 0 to 4;
XisOorSorN, and
Y is -CH,OC(O)(C,-C,)alkyl, (C,-C;)alky! optionally substituted with -
15 2 OH or 1-2 halo; a monosaccharide, -CH,C(0)-O~(CH,),-O-C(O)CH,SH, -
(CH,),-O-(CH,), W where W is halo; -(C,-C;)alkyl-O-(C,-C;)alkyl; (C¢-C,p)aryl.
(Ce-C,p)aryl(C,-C,)alkyl or C(O)O(C;-C,p)aryl wherein the aryl group is
optionally substituted with 1-2 OH, halo, (C,-Cj)alkyl, or O(C,-C,)alkyl; -
CH,CO,(C,-C,)alkyl, -CH,CO,H, Si((C,-C,)alkyl), or an amino acid residue;
20 R; is H or (C,-C,)alkyl;
R, is SCH,CO,(C,-C,)alkyl, -S-(C¢-C,()aryl optionally substituted with
halo, OH or (C,-C,)alkyl, or H;
R, is H, OH or absent;
R, is (C,-C,)alkyl or absent;
e e N ) o
R, and R, together are ethylenedioxy;
R, is (C,-C,)alkyl optionally comprising OH or halo;
the bond represented by ----- is present or absent; or
a pharmaceutically acceptable salt thereof.

30
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wher e Rlerr] is ((Jerr]-Cferr])alkyl-Z where Zis OH or halo, or

'S'(C[e”af(@?l Mgaryl wherei n aryl is optionally subspd¢rus®d2uidt h COH,
hal o or ( err?- err])al kyl ; Rlerr] is (Cerr]-C[err])alkyl;
and 20 Rlerr] is -S-(CHerr]-COOH wherein nis 1-4; or
-S-(derr]-derr])aryl wherein aryl 8 is optionally substituted with
OH, halo or (Jerr]-(err])al kyl; or a pharmaceutically
acceptabl e salt tAesspbund of claim BWhereiThé L dmpbanddepresasied i 38 her ei n
Rlerr] is -CHerr] 25 43

40.  The capstih@rdRsd§ 2SA38 wherein Rlerr] and Rerr] are -S-phenyl .
41. A conmpound of the forrmula (111): [err]
where L is a |linker covalently attaching conmpounds A and B via the 5- or

7- position pf ong «eaiFpRAKdEf daith 2 kdiefin Ry isCHO R, is HnRpis GHeReis@H conpound;

and 10 Rlerr] and R[err] are independently -(CHerr]-Z where n is
1-4, and Z imdidy)ie Gfs. OH; or absent.
4. A compound of claim 3 wherein X is O.

5. A compound of claim 4 wherein Y is CH,0C(O)CH,.
10
6. A compound of claim 4 wherein Y is (C,-C,)alkyl.

7. A compound of claim 6 wherein Y is -CH,CH;.

15 8. A compound of claim 4 wherein Y is a (C,-Cy)alkyl substituted by 2 OH.
9. A compound of claim 8 wherein Y is -CH,CH(OH)CH,OH.

10. A compound of claim 4 wherein Y is fructose.

20
11. A compound of claim 4 wherein Y is -(CH,),Br.

Ay g

12. A compound of claim 4 wherein Y is -(CH,),OH.
25 13. A compound of claim 4 wherein Y is -C(CH,),-0-(C,-C,)alkyl.
14. A compound of claim 13 wherein Y is -C(CH;),-O-CH,.

15. A compound of claim 4 wherein Y is ~C(O)-O-Phenyl.
30

16. A compound of claim 3 wherein X is S.
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42. The conpound of claim4l wherein L is -(CHerr]-O(CHerr]-, where m
and N vaoosbs@gpendent |y 1-4. 15 43. The conpound RET/ESHIA 41
wherein L is -CHerr]-S-CHerr]CO-0O0(CHerr]-0O

C(OCHerr]-S-CHerr]-. 44, The conpound of claim41 wherein A and
B are linked via the 5-position 20 an 93- position The
conmpound of claim43 wherein A and are | i d via.th tion and
7-posi tion. 17.25 Aggmpound %%%%WE‘F“’%% 5 )y ‘%“bﬂ“PTeﬁ “’“}PBﬂ :
44 [err]
where L is (%Ié-l[err] O(CH[err] where mand n are independently 1-4. or -
5 CHerr]-SSCHerr]C(O) - O(CH[err]-OC(O)CH[err]-S—CH[err]-, covalently

at tachi ng conpounds A and B via the 5-positions; and

Rlerr] and R errA campountiefdsioelft whereinCHiebangylz where nis 1-4, and Z is
hal o or OH; or absent. 10 47. A pharnmaceutical unit dosage form
conpri si rr‘g an effective tunor growth i nhi biting amount of the conpound

of claims 1,25 3on3fundfcidi: 16\hein PG ICH,CO,CHEOMDI Nat i on wi th a
phar maceut i cal | y-"acce ta% e carrier.

20. A compound of claim 16 wherein Y is -CH,CO,H.
10 21. A compound of claim 16 wherein Y is (C,-C,)alkyl substituted by 2 OH.

22. A compound of claim 21 wherein Y is -CH,CH(OH)CH,OH.

23. A compound of claim 1 wherein n is 1, the bond represented by ---- is

15 absent, X is S;.Y is CH,CO,CH,; R, is CHj; R, is S. CO,CH;; Rg is CHy and R,
is OH.

24. A compound of claim 23 wherein R, is H.
20 25. A compound of claim 23 wherein R; is OH.

26. A compound of the formula

25

AR AR

30 where R, is (CH,).(Y);

where n is 0 to 4; and This Sheet Has Been R
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48. The pharmaceutical unit dosage formof claim47 wherein the carrier

s a 15 '?cbwgg‘sgehi cle. 49. The pharmaceuti cal upgtdespegs form
of claim erein the carrier is: adapted for parenteral

adm ni strati on. 20 50. The pharnmaceutical unit dosage form of claim49
wherein the carrier is adapted fdf intravenous admi ni strati on.

51. The pharnmaceutical unit dosage formof claim47 wherein the carrier
is adapt ed ¥dg CeIGIN@gNHY, €OGH, -¢0,-C dalkenyl-CHO, -CH(O(C,-

45 52. The pharnmaceutical unit dosage formof claim51, which is a |
tabl et or aCaalkybagsyelptCs-Colalkyl ard-membengd hgtseazeyl COMPFIEHE °8F OF A¥FDi ti ng

tunor cell growth in sylyj ect; kN . Su e risin
admi ni steri éergatpﬁgrsg%g%? ?%)r%f#b§h?%;%§gqeﬁ%m§%9pgﬁ%gttﬁe Eﬁ(ﬁ;«%éll{}ﬁg}a nms 1, g25, 33,
34, 38, 41, hefoad isttionally subStituted Wigh 1 RECAIE G, CHONOW &fhatd;ai m 52

wherein the subjéct i's a human cancer patient. 10 55. The
t her apeufi ¢ met hBglisdC,-€3 Jalkpi 8aHpherein the patient is afflicted with a
solid tunor. R4iSSSEf'CH_éO(;&ErlP(?S&Elegr}s;he f ormul a: [err]
R, is H, OH or absent;
R, is (C,~C,)alkyl or absent;
R, is OH;.
10 R, and R, together are ethylenedioxy;

R, is (C,-C,)alky! optionalty substituted with OH or halo; and
the bond represented by ----- is present or absent; or
a pharmaceutically acceptable salt thereof.

15 27. A compound of claim 26 wherein the bond represented by ----- is present.

28. A compound of claim 27 wherein R, is CH;; R, is H; Rq is CH;, R, is OH
and R; is CH,.

20 29. A compound of claim 28 whereinnis 1.
30. A compound of claim 29 wherein Y is CHO.
31. A compound of claim 29 wherein Y is cyclohexyl. .
- A A

32. A compound of claim 28 whereinnis 2 and Y is CHO.

33. A compound of claim 28 whereinn is 0 and Y is NO,.
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15 or a pharnmaceutically acceptable salt thereof. 57. A conpound

of the fowowBm@34ss [err] where Rlerr] is (CH err] PEFUSIWI2143
where nis 0 to 4; and Yis CHO NH err], COOH,
-(derr]-derr])al kenyl - CHQG, -CH(QC[% r]- C[err])al kyl)[err],

46 cyclo((ferr]-Cerr])al kyl or 3_renber ed het er oar yl corrprisi ng one
or nore het eroat ons,sel ected .fromN, S, or non-peroxide 0, where the
cycl oal kyl 3% A compoupd HEWF‘?‘?‘B?)U onal |y substituted with 1-2
(derr]-Cerr])alkyl, CHO OH or hal o; Rlerr] is

(derr]-Cerr])alkyl or H 5
SCH err]Cerr](Cerr]-Cerr])al kyl

- absent ;

OH .
R err] g
the bond

pharmaceutical |y acceptable salt theRgofg R

fornmul a

10

15

20

25

30

(derr]-derr])al kyl optkon
represented by ----- i's prés absent® or a

Rl err] irs1

Rlerr] is H OH or
Rlerr] is

< ot hyI enedi oxy; 10

titRted with OH or hal o; and

Rlerr] is (C[err
Rlerr] and Rerr] to

5 R 58. A conpound of the
4

where R, is (CHp)(Y),

where nis 2to 4;

Y is OH or OAc; and

R, is absent; or

R,-C-C-R, together comprise a 5-7 membered cyclic ring, optionally
comprising one or more heteroatoms selected from N, S, or non-peroxide O, and
optionally substituted with (C,-C,)alkyl, OH or halo;

R, is H or (C,-Cyalkyl;

R, is H or CH,CO,(C,-C)alkyl;

R, is H, OH or absent;

R, is (C,-C,)alkyl or absent;

R, is OH; or

R, and R, together are ethylenedioxy; and

the bonds represented by ----- are individually present or absent; or

a pharmaceutically acceptable salt thereof.

35. A compound of the formula

1

] R O
A ORI R
N,
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err] 15 where Rerr] is (CHerr](Y); where nis 2 to 4; and

CE? dh‘{?g £l NHerr], COOH -((err]-Cerr])al kenypcfhiyrnzias
-CH(O( err Cerr])alkyl)[err], cyclo(Cerr]-Cerr])al kyl or
5-menbered heteroaryl conprising one or nore het er oat ons sel ected from

N, S, or non-peroxide 0, where the dgcloal kyl or 20 heteroaryl is
optionally substituted with 1-2 ((ferr]-Cerr])alkyl, CHO OH or hal o;

Rlerr] is (C[eRr;]e((q,amdikﬂldryi or H Rierr] is :
SCH[err]CQerrk(C[erré@Ckerr aIk | or H, Rlerr] is H OH or
absent CHEPL agy e:{‘érr] Cerr])al kyl; 25 Rlerr] is
oH; . 47 R err]
and R[err] togets I'*lSeIFi gﬁeoreatblgly ‘enedi oxy; Rlerr] is

(derr]-derr] Raiddilorapéengnal |y substituted with OH or halo; and

t he bond represented by - is present or absent or a

phar mabeut i cal Rym@Hept abl e salt thereof. 59. A conpound of the
formul a (CH[err](Y) where n
is 0to 4 andR6 a“‘H{ mgethe?arc?bdl—%egﬂé%'&“%] NH err], COOH,

-(err]-Clerr [}]ﬁ)ﬁ'}é!ﬁre ke ﬁﬁe%gﬁéﬁt]oraQQngo?rr])al kyl)[err],

cyclo((err]-Cerr ed heterodryl conprising one or nore
het er oat ons seh phamshcbutinaililac@ptabie sattithqreofoxi de 0, where the cycl oal kyl™ or
heteroaryl is opti onal |y substituted with 1-2 (C[err]-Clerr])al kyl, CHO OH

or hal o; Rlerr] is ((Jerr]-Cferr])al kyl or H; R err]
SCH is H OH

|5 SOer 54001 8l b bah SSUMAKK R M ave 1 BloGhA] 1S K OHor

. represented by ----- is present; and R, is absent.

37. A compound of claim 36 wherein Ry is H and R, is OH.
15 38. A compound of claim 36 wherein R, and R, are ethylenedioxy.

39. A compound of the formula
OH

AV

A

40. A compound of the formula (II):

20 OH
O, o
R This Sheet Has Been Replaced
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R6 and R7_to th r are ethyl enedi oxy; Rlerr] is
(dJerr]- C[%??ﬁ §<yl optional Iy substituted with OH or hal FCHHP7Ag143
t he bond represented by ----- is present or absent; or a
pharmaceutically acceptable salt theregh. 60. A conpound of the
formul a 48 [err]
where Rerr] is (CHerr](Y); where nis 0 to 4; and Y

is CHO, NJerr], NHerr], COH, -(Cerr]-Cerr])alkenyl-CHO -CH O Cerr]-
Clerr])al kyl‘ylﬁeec rR, isYC|- Ggml@f-Z]w}G[reZn]; P& tyhalgror 5S4(EFDS)Adl Whéremoar y|

conprising one or nore 5 heteroatons selected fromN, S, or non-peroxide

O, where t h@'blyéPB%‘Pﬂ@}/lIY sgbstituted wathdpldabaje o €Ciopdalsal |y substituted-with
1-2 (CJerr]-derr ?égbga@pmw or hal o; _ Rlerr] is

(derr]-derr])al Rlerr] is
SCH err] csq er r] ( ®.gs *3-(CHep-O0GH dHerdlh nhk 1-4; or -8-(C,-C,, AR Willerdia ahh OH or

absent; Rlerr] 1s (Cferr]- C[err])al f Rerr] is OH
is gpteomally aubstirfted withtQighaieor @;e@éﬁlh)ylt enedi OXY;
err err [ I t naII tituted th OH or halo; and
R[ ] is (d ]- ngggegxﬁgaﬁ/aicg pé%@ substitu Wi

t he bond represert P05 a pharmaceutically
accept abl e salt thereof. 61. A corrpound of the formula
41.  The compound of claim 40 wherein R, is -CH,.
10
42.  The compound of claim 40 wherein R, and R, are -S-phenyl.
43. A compound of the formula (III):
15 r R‘ — r— R', —
-L-
on oH (i
0 0
L —d - -
A B

where L is a linker covalently attaching compounds A and B via the 3-,
5- or 7- position of one compound and the 3- or 7-position of the other
20 compound; and
R, and R’, are independently -(CH,),-Z where n is 1-4, and Z is halo or
OH; or absent.

44.  The compound of claim 43 wherein is -(CH,),-O-(CH,),-, where m and n

25 are independently 1-4.
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[err] where R err] is (CHerr](Y);

49 WO 98/03458 Where n is 0 to 4; and Y i s pCH@msoniYiez r ],
NH[ [err], COCH, -(Cerr]-Cferr])al kenyl-CHO, -CH(OQ(C[err]-
Cerr])alkyl)[err], cyclo(Cerr]-Cerr])al kyl or 5-nenbered heteroaryl
conprising one or nore het er oat¥s selected fromN, S, or non- per oxi de .
O where the cycloal kyl or 5 heteroaryl is optionally substituted with 1-2

([ err] - CHér r] YBkgmpowHCRS ¥ Wasrgin is -CHy-5-CH,C(ORGHGTR)-9-

errj- Ha or H err] i
(Sg[-l[ er]r] %Qﬁ%{(é&éﬂ -Cerr])al kyl or E[ brs Rlerr] is H OH or
absent; Rlerr] and R err] together are ethyl enedi oxy; 10

Rlerr] is (Clerr]-Cferr])alkyl optionally substituted with OH or halo; and
t he bond Wépr eJdetcentpbynd ef-claimi 43 whersionk and Babskmited voa the 5-position a

phar maceut i gtl | y. acceptabl e salt thereof. 62. A conpound of the
formul @ aag3-position. " rapy] or a pharmaceutically acceptable salt
t her eof .

47.  The compound of claim 43 wherein A and B are linked via the 5-position -

and 7-position.

10 48. A compound of the formula (III):

— — e —

R, R,

-L-
111
OH OH (I1)

where L is -(CH,),,-O-(CH,),-, where m and n are independently 1-4, or -
15 CH,-S-CH,C(0)-0-(CH,),-O-C(O)CH,-S-CH,-, covalently attaching compounds
A and B via the 5-positions; and

R, and R', are independently -(CH,),-Z where n is 1-4, and Z is halo or
OH,; or absent.

20 49. A pharmaceutical unit dosage form comprising an effective tumor growth
inhibiting amount of the compound of claims 1, 26, 34, 35, 39, 40, 43 or 48 in

combination with a pharmaceutically-acceptable carrier.

50.  The pharmaceutical unit dosage form of claim 49 wherein the carrier is a

25  liquid vehicle.
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63. WO 981034580 pound of "formula (1): [err] PCT/USITNI43
wherein Rlerr] is (CHerr]-(X)-(Y) or H nis
0-4, Xis Oor Sor N, and Y is an 45 am no acid residue;
Rlerr] is Hor (CJerr]-(err])alkyl; Rlerr] is H,
SCH[err] Cdenr]( < r

S-(Cerr]- érr Gr[h%ﬁh]amgc%ﬁ&t]a) ﬂhIf)eélr)"eag<'§1)rﬁ§/rﬁ:[ fgf;&%)lgﬁ(g‘r*{g% ?/]ﬁs%tc)%lle{ lust ed with
hal o, OH or aﬂéﬁted for pafenterdl)adininiktration. Rlerr] is H OH
or absent; Rlerr] is ((Jerr]-Cferr])al kyl or .H
and Rlerr] is OH or

‘Si((derr]- err . rr] and
Rerr] together af gwﬁé&ll 8§yf50sage foxml%fclalm 51 wherein the camRT ’ér (] is
(derr] -4 epdprad fafllntr@efm@raahhmsﬁatml tuted with OH or hal o;

the bonds represented by ----- are present or absent; and

t he pharnaceutically acceptable salts thereof.
53. The pharmaceutical unit dosage form of claim 49 wherein the carrier is

adapted for oral administration.

10 54.  The pharmaceutical unit dosage form of claim 53, which is a tablet or a

capsule.

55. A therapeutic method of inhibiting tumor cell growth in a subject in need
of such therapy comprising administering a therapeutic amount of the compound

15 ofclaims 1, 26, 34, 35, 39, 40, 43 or 48.

56.  The therapeutic method of claim 54 wherein the subject is a human

cancer patient.

20 57.  The therapeutic method of claim 55 wherein the patient is afflicted with a

solid tumor,

R o \\“\\\i \i\\\\\\\\\\\\\l\\d



