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" OXYALKYLENE PHOSPHATE COVPQJNDS L - AND ~USES
THEREOF - FIELD OF THE | NVENTI C]\l ' This invention
rel ates to compounds, conpositions and nethods for treating,

preventi.ng or anel i orating cancer and ot her proliferative di seases as.

wel | as net hods of i nduci ng anégp Yz mﬁmgl cers, '
treating 5 gast roi ntesti X?Agl so% PM g i sorders such as
a

anem as, - I munonodul ati on, enhanci ng éecom gene expression,
treating insulin- ' dependent patients, treating cystic fi brosis

"patients, inhibiting telonerase - ‘activity, treating Virus-associ at ed
tunors, especially HBV-associated tunors, .modul ati ng .gene expression
and- partlcularly augnent i ng .expr essi on of t unor 10 suppression genes,
i nduci ng tol er afdELDo Gt TRENNVENTK®INNg or preventing parasitic
infections and inhibiting histone deacetylase in cells. The met hods of o
the invention use oxyal kyl ene phosphat e conpounds. -~ -  BACKGROUND OF = . _.
THE [ NVENTI ON This invention relates to compounds, compositions and methods for

treating, preventing or ameuoratmg cancer and. other proliferative diseases as |
well as methods of inducing'wound healing, treating cutaneous ulcers, treating.
5  gastrointestinal disorders, treating blood disorders such as anemias, |
immunomodulation, enhancing recombinant gene expression, treating insulin-
dependent patients, treating cystic' fibrosis patients, inhibiting telomerase
activity, treating virus-assd:_:iate_d tumors, especially HBV-associated tumoars,

modulating gene expression and particularly augmenting -"eXb'fésSion oftumor =~ T

10 suppression genes, inducing tolerance to antigens, treating or preventing
parasitic infections and inhibiting histone deacetylase in cells. The methods of
the invention use oxyalkylene phosphate compounds. |

BACKGROUND OF THE INVENTION

| Butyric acid (BA) is a natural produgt. Itis supplied to m_afnmé_;_ls from
15  two main sources: 1) the diet, mainly from dairy fat, and 2) from the -bacierial
fermentation of unabsorbed carbohydretes in the colon, where' it reaches mM
concentratnons (Cummings, Gut 22:763-779, 1982; Leder et al Cell 5:319-



- Butyric a%ésﬁ%soi s a natural product. It is supplied tonpgradsysbessm 15 -
two main sources: 1) the diet, mainly fromdairy fat, and 2) fromthe
bacteri al fernmentati on of unabsorbed car bohydrat es in the colon,
where it reaches nv concentrations (Cumm ngs, Qut 22:763-779, 1982;
Leder et al., Cell SBAhasbeen kncmmfomaayly the last tweeaiscagesdo- beapotent

FICTI 5981 04334 itereptiting and antigfflafye BEBrt Y RideCtpdtifih br bBGolaRt b =

in .a w de. spectipyirP{Prasad) [afd §6i. 2711351-1358, 1980). Wi tascdriiels BA Hasl ifechri -
27:1351-1358, 1980). In cancer cells, BA" has. been .reported to

i nduce- cel | ul arepadedite inssieeasiiulan angdiochergical chargss, e iresloggrphology,

. g{lzglme ag( ivity ng,% 95%%%%@@'6%55%@%8{3% E%g-sgﬁéﬁe ﬂilbgﬁﬁ'mé&égﬁ@erg | .

56:493-497, 1986taanE gl SairResei62177-85, 19867 INordBrbRr @148424136dnc91979)
Al't hough BA or its sodiumsalt (sodium butyrate SB)g2ﬁas been the

subj ect of nund6et@3-984d1987; andsFighmancet %fetit_alﬁ.lﬁ_ﬁﬂbl@éﬁi"‘*ﬂ’l@%slg"g)
specific 10 eff e%y%fughtﬁﬂ bt fis QSBﬁiﬂ]rﬁ §glrt3£5cph{ﬁa@.ﬂx %,gﬁ'%* ﬁ?s:) been the

deacet yl ase(s),. resul nes and H4
(Riggs, et al. subpgotioéndfiiérdiestidies, its mode oiﬁ&fit)n isl urwiesrs ethéimrisbspecific

acetylation foll owi ng treatngnt h BA _has, bee corr Iated with .
changes in'&r ar?sf%ﬁ ?pBWHF a&lf’('ﬁ\}“ E;'t'aﬁcpft%’%ﬁrf%cemq%ﬁ(% resuiting in - of
cells (Thone e S .
.15 - ot her nutqygbrace%*llé%%nslofﬁ ﬂf-&g{%%ﬁgﬂ ? é#?o%gﬁo%@%% gé@ggﬁﬁﬁ&
phosphoryl ati or1977). Increés[ﬁf historte adetylation: Bnllﬂwmg:ltreatmeﬁmmm i@ heen 981)

d net hyl at 46 h
ol ar” or gan@eEEteg Wih changes if ey ERAETIA SR O ML IHrertRft el
and function lF¢endePRorbesaL! Bur. J Biochdst. #43: eowelsbygﬁa\) (BAugpagerst

al ., J. I_[lterferon Res. 1:323-3: ul ations in
ex pr essi ont%of gypégar@mloggpnﬁp@@m rr@gpﬂ;:gtlggs gnthe extent of phosphorylatxon

(Boffa et al., J. Biol. Chem. 256:9612-9621, 1981) and methylation (Haan et

al., Cancer Res. 46:713-716, 1986). Other cellular organelles, é.g., -

cytoskeleton and membrane composition and function, have been shownto

be affected by BA (Bourgeade et al., J. Interferon Res. 1:323-332, 1981). - |
20 Moduiations in the expression of onébgenes and suppressor genes by BA

were demonstrated in several cell types. Toscani et al., reported aiterations in
- c-mye, pS3 thymidine kinase, c-fos and AP2 in 3T3 fibroblasts (QOncogene '
~ Res. '3:223-238, 1988). A decrease in the expression of c-myc and H-ras
. 'oncogenes in B16 melanoma and in c-myc in HL-60 promyelocytic leukemia
25  was also reported (Prasad et a/., Btochem Cell Biol. 68:1250-1255, 1992; and
 Rabizadeh et al., FEBS Left. 328:225-229, 1993). '
‘BA has been reported_ to induce apoptosis, i.e., programmed cell death. -
- 8B has been shown to produce apoptosis in vitro in human colon carcinoma,
leukemia and retinoblastoma celt Iines (Bhatia et al., Cell Growth Diff. 6:937-
30 944, 1885; Conway et al., 'Onco!' Res.7: 289-297 1983; Hague et al.; [nt. J.
Cancer 60: 400—406 1995) Apoptosxs is the physiological mechamsm forthe ~

B ----.-.ehmmation of cells ina controlled and timely manner. Organisms maintain a.



. -wer.e. dermmabrgg,mﬁoln several cel'l ‘types. Toscani et al., repCTNSI8/04334

alterations in c-nyc, p53 thym dine kinase, c-fos and AP2 in 3T3
fibroblasts (Oncogene Res. .3:223- 238, 1988). A decrease in the

' expreSS| on of c-nyc and Hras oncogenes in Bl16 nel an and in
c-myc in HL- 6@9!143%1@' betwesneeH proliferation gad C@"sdf—'atw«hlpgma}m asad et-

al ., Bl ochem éte%%n tirggﬁlgglgnéé%%twégr? %an@%rdAm the gase Spbigden et al .,

FEBS Lkett. en reported to

i nduce apopt oat:eumulahun qsfrcwsaamdegehéraﬁeetdrseases in theS&deasf greavatafeown to
produce apopt Oshifrl n vitro in human col on carcino eukem a and

r et i-nobl ast on&el &sses; eancepintibijoa of gpoptasis Famﬂ?‘# to t”"B"@@"PMh a@d

944, 1995 ConV&Em 1993; Hague et al.
J.. K Ca.%cer %%ﬁ%%@?gﬁgcgtﬁgﬁgl s -t-he physi ol ogi cal
. rrecham smfor the é‘lhrerpmmlsmg nmiﬂtmmtﬁumur:efiects oblBAeahdaBél saitsdeq torthener :

Organi sns nai N 2
V\Dg% / 40080 - rnmatron of clinical trials for the treatment of cancer patients with observed

PCT/ US98/ 9483mmmalortra¢§§érﬁ%?ﬁb @W’. ﬂgﬁﬁzaﬁ'darwe?'snfgmawmand cel |

deat h; whi ch | srupte NCE Detween cancer, in

t he case of oRephael eta&;:!nﬁmjj_@nﬂg%ﬁ&?eﬂﬁﬁ‘! 1904, dMijfleret al.| Eardt Sanoes, in
the case of prgmajure Hence, inhibition of apoptosis can
contribut® tom&ﬁ#%@é@ W'om)t e progression of neoplastic '
condi tions. Clinical #i¥s aé@érbéeﬁ@ohaumetdf@rmtréuﬁﬁénte&ff@ﬁroarrpf BA and
BA salts led to the initiation of clinical trials for the treatnent

~of cancer pat diserdersi(eig. obthalgssemia and sickienegil anemiadisinghBAgrailtsc dhe BA -
[ Novogr odsky
tncol - 4: 1357 215BblevalsalEirpRtioN ot fetaf Reogiobin (HEER sRFmalf reensed B .,
23:1283- 1287, addis]and favorably modified the disease symptoms in these patients
' 15 T (Stamatoyaniopouos et al., Ann. Rev. Med. 43:497-521, 1992). In this
regard. arginine butyrate (AB) has been used in clinical trials with moderate

efficacy (Perrine et al,, N. Eng. J. Med. 328:81-86, 1993; Sher et al., N. Eng.
- J. Med. 332:1606-1610, 1995) The reported side effects of AB inciuded
- hypokalemia, headache nausea and vommng in B—thalassemra and sickie-cell

20 anemia patients. .
Butyric acid derivatives with antitumor activity and immunomodulatory
properties have been reporfed‘ in U.S. Patent No. 5,200,553 and by Nudelman
~ etal, 1992, J. Med. Chem. 35:687-694. The most active butyric acid prodrug
-reportegi__ m these references was pivaloyloxymethyl butyrate (AN-9). None of
25 the compounde disclosed in these references included carboxylic acid- |
~ containing oxyalkyl compounds of this mvent:on
| -.BA and/or.its analogues:have also been reported to rncrease the _
- expression of transfected DNA (Carstea ef al.,, 1993, Biophys. Bichem. Res.
Comm. 192:649; Cheng ef al., 1995, Am. J. Physical 268'L615‘-L624) and to
30~ induce tumor-restricted gene expression by adenovirus vectors (T ang et al

1994 Cancer Gene Theragy :l i5~20) Trlbutynn has been reported to




- A inical w&;&,&o&f\ve been conduct ed for ‘the treatnent of [eféimgggmm .
di sorders (e.qQ., |err]-thal assenia and sickle-cell anem a) using BA salts.

The BA salts el evated expression of fetal henoglobin (HoF), nornally
repressed in - adults, and favorably nodified the di sease synpt ons i n
these pati ent senBaNce HeSX¥Rression opareporer gene imprmanpeand mortaézer!we%zl

1992). .In this t S been used in.

cli ni caI trial 'én?/ﬁ %ﬁm%&gét?ﬁwgﬁﬁ@c% err'lhr:?g’aet al., N Eng. J.

Med. 328:81-86, 1998utyriceicidtedativils vﬁtrgantrtumorhctquan@&ﬁmhﬁaﬁnomﬂétog )
ache,

1995) The reported side effects of AB included okal emﬂa hea
nausea and vonPfoPRgieshave been repasteskini U SafatentyRE0 58 |an2bby glman et.

B | d
patients. o ol 1952, JEMOH Chat! g 8700 MRSl B biRRIBcREbOMRY Y

5, 200, 553 and rtepoNedehrihese referepteswas ﬂl@@lﬁyloi(yrrﬁﬂm b@twahe (AN-SB?SEﬁl{er The -

nmost active butyric acid rodru rted,in these es_was _

pi val oyl oxynet pBHrt‘ 8k fﬁpmﬁg)foms £ge§5’9|qm%°%ﬁﬁédﬁd§ 'g?é&tﬂ@ed in

t hese refer enc§ 5gded car boxylic acid- contai ni ng oxyal kyl - o
I's I nv

conpounds of t ntion. BA and/or its anal ogues have al so been :
reported to increasBAtdma/orits anaipgeas have alsat beers feporied toliticréase thea et al |

1993, Bi h Bi-oh 19 t . al 1995 J.
Phyel col “SRs: [RsSpan of Tanstestes O GA A AbaL.  To0s Bbntis. Biethen HEL, o
by adenovi rus o@%ﬁrﬁQZangcnén@btar 1995, A9, Pl 26828 5182 AHRhdlto]
5-20). .Tributyrin has been reported to

3 WO 98/ 40ndace tumor-restricted gene expression by adenovirus vectors (Tang et al.,
PCT/ US98/ 048341 994, Cancer Gene Therag\z 1 15—20) Tributyrin has been reported to -
enhance the expressron of a reporter gene in pnmary and lmmortalrzed cell
15 - hnes (Sm:th étal, 1995 rote@mgue s 18:852-835). R
| However, BA and its. salts are normally metabolized rapidly and have
. very short halflives in vivo, thus'the achievement and maintenance of
effective plasma concentrations are problems associated with BA and BA
salts, particularly for in vivo uses. BA and BA salts have required large doses
20 to achieve even minimal the_rapeutic effects. BecaUse of the high dosage, |
- fluid overload and mild alkalosis may occur. Patients receiving BA emanate .
an unpleasant odor that is socialiy unacoeptable
. While BA salfs’ have been shown to mcrease HbF expressron and
appear to hold therapeutic promise with low toxrc:ty in.cancer patlents they
25  nevertheless have shown low potency in in vitro assays and clinical trials.

__ There also remains a need to identify compounds as effectveormore

~ effective than BA or BA salts.as differentiating-_ or anti-proliferating--egents-_for-
the treatment of céncers Such compounds need to have higher'ootency than
BA without the problems associated with BA (such as bad odor). - |
30 Consequently, there remains a need for therapeutic compounds that esther

delwer BAtocellsina longer aotrng form or whlch have similar actwlty as BA

buta Ionger durat;on of effectweness in wvo e e o



- ~enhance it hwo®s@oosssi on of a reporter gene .in primary and .i mPOTGS9s/m4834 cel | -
lines (Smith et al., 1995, Biotechniques 18:852-835). Butyric-acid
derivatives with antitunor activity and inmunonodul atory properties-
have been reported in U S. Patent 5,200,553 and by Nudelman et 5 al.,

-1992, - J. Med. Chem Ti® campéguds ahd composititinsvaf thisripventiocaddness thege

eported in th f i val t h te (AN-9). Simlar
Conpounds. ar e EROPESH B moreLpoteht Hems ot PR sslis PElréalig cncars anchasher '
. 5,569, 675) . 8roliferative di&‘ésé@,dfd?’treiaiiﬁg%F&H&%tiﬁél’ﬁsé}o%?s_ ',kfgfﬂohﬁgggt ed to

i ncrease the 1 _expression 91‘ t ransf DNA (Carstea et
Bi ophys. Bi och8gglimgand for treatingwloed 2lisrdersGusiyas thalasseriad Sickiencell .

by adenovi us. J08TSY Snp-A Afemjes, for oG{ighh e iiapnetrmporie, oy
1:15-20). Tri.béhhéhﬁnb&ée@ﬂbm_ahegéﬁé%ﬁpié%sionl,lfoﬁt%@é‘tiil@in%bﬁng—@é?ﬁﬁ&?ﬁtor of a
mth et al.,

reporter gene in primary and imortalized ce _ Ii'es (
1995, Bi ot echnPatierts: forgreatipgTystic fibrosis patientsiofiee inhibiting telotherase adtivity, are -
normal |y met abg].i . ' 1av. L avery . short half-lives in vivo,

thus the achi eflgé.ﬁ.éggdg%gé %q\ér@ggﬂ%gﬁg?am cells, ﬁf‘&%ﬁﬁ“se""ﬂﬁa%%?&c'a%eé |

concent r at i onstumerspespécially EBVoadsticiteditlirol) fansodbiating gerfeféipression
particularly for in vivo uses. BA and BA salts have required | arge doses 20

to achi evdOeveRN&Paripuiany for ayementing exprassionet a iumos SUppEessbygenmsage, .
fluid | oad;and:a ' i iving BA t -
an-unpl easant SaagirE olerdhd i En antBin ediing, pieveiiting drdifeldrapg PR,

have .been shovinfecticinrand:mbébitifif-histneedeacstylasadn cells. OmeRSTahe aavifiages of
t herapeutic pr&\r;ri se with low taxicity in cancer patients, the

25
nevert hel ess hBCCARBRHNISA S RYRAY "n‘si"PFrﬁFF?G“?égfa%UBiﬁHQ,flt?'/lﬁifl’@sl trials.

There al so rengiméxplidads E8mpdaRES bY tHOMNBHAGH aRd tREH t%ské,vﬁ(;ﬁ{aaémf e

effective than BA or BA salts as differentiating or anti-pr erating

agents fors  administratiosaespeciaty forintravenousiadministrationds need to have-
hi gher potency than BA wi t hout the problens associated with BA (such -
as bad odor). 30 . Consequently, there remains a need for therapeutic .

conpounds t hat SEMMARY OF THE!INMENBONO cells in a longer acting formor
whi ch have simlar activity as BA but a | onger duration of
- ef frectiveness in vivo. T '

Accordingly, in one embodiment of the present invention there is
provided a method of treating, preventing or ameliorating cancer and other _

proliferative disorders using compounds having the _Fbrmulé X

20 | 4

.
"~ OR*
wherein
25 _ - o) | R?“_

i .
Ais R-C-0-C-0-
L

- 30 - and wherein ) . o R ___ e __ _______ e
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PCT/ US98/ 04834 The conpounds and corrp03|t|ons of
i nventi on address these needs and are nore .potent than BA or BA salts
foor ‘treating cancers and ot her proliferative diseases, for treating

gastrointestinal di er,g@s_,C gfkgy\r@ér@ al ?nwge@ ga&gﬂgfegcht ﬁ:tn'a bl :OOd.

di sorders such as thal assem & r an m as
for -nmodul ati ng arbstmtede!vlﬂmmgmnefammo acylammmalo,gmﬂaomnfmthylnhym

expression, for ¥a) ullnd ndent atients, for treatin
cygt i c fibrosi salbagf élrlf‘g ?"Y'n‘ﬁwg?ﬁt?fﬁafﬂ'l W'&‘E‘@déﬁt?w group or fo?
detecting Canceéd)ﬁ&r{ahoﬁ’%érgaﬁnt cells, for treating virus-associated

tunors, especially EBV-associated tunmors, for nodulating gene expression 10
and.--particul arl.y—for. augnenting expression of a tunor suppressor gene,

baraci £ o8 S AT o PRI e B el G 311 S2E: ARVt .on
af..t he' advant aggs atynyl whereirhmecﬂk?loﬁik@ﬁyporélhﬂ(ﬂwg?dﬁgnpou rﬁbin%ﬁ&ﬁi‘ﬁ&éof

wat er sol ubili ty of the free car boxylic acid
i nvention and tih&Ptionaliy substituted adthchalo®r alitedyhasdr at i on, especi al |y for
I.ntravenous adm ni-stration. . SUMVARY OF THE FNVENTION - -

Accordingly, in one enmbodi ment of the present i nvention there is
provi ded a met hod- ofzwmeng;rsmfgwentl ng or anel i orati ng cancer and ot her

with the proviso that when Zis oxygen
10 X is R* or ORS: ] |
R*and R’ are both H oreachis mdependently C,—C alkyl alkenyl
____a!kynyl aralkyl aryl heteroaryi or heteroara!ky!
R*is C,-C, alkyl, alkenyl, alkynyl aralkyl, aryl, heteroary! or
heteroaraikyl; and
15 when Zis sulfur
XisA R*orOR% _ _
R® and R® are each i_ndependenﬂy H, C,-C, alkyl, alkenyl, alkynyl.
aralkyl, aryl, heteroaryl or heteroaralkyl:

" R*'isC,-C, alkyl alkenyl alkynyl aralkyl aryl, heteroaryl or
20 heteroaralkyl

or both X and OR3 are A
Ina preferred embodrment the compound is as def ned above wherein
R is C, to-C, alkyl or. alkenyl optronally substituted with halo, alkyl, aryi or
' 25 . heteroaryl In another. preferred embodrment R of Formula lis propyl In yet '
 another preferred embodlment R'isHor alkyl and R?is H. |
The compounds of Formula I wherein A, R, R', R?, R®, R, R5 XandZ
o _areas defi ned above are partrcularly useful for methods of treatmg,
o ________'______._‘__..._. — _____preventmg or amehoratmg the effects of cancer and other prohferatrve
T gy "'drsorders by actlng as antr—pro!rferatrve or differentiating agents i in subjects



.pr ol i f er atyoves/4dosor ders usi ng corrpounds havi ng t he Fornmul a PCT/USSM4834 B
[err] g ‘wherein 25 Ais [err] 30 and wherein
5 WD 98/ 40080 ' .

PCT/ US98/ 04834 err err rr
dl kenyl- or  @ffictes me]su&h Wa“?ﬁcr‘s '§ mclluge E&B%C{'?ttlﬁ%"e% 59 t hat.
‘| east one am s8L id hkém aedie myeloid leuk koxy,
aI kyI car bong?’ukegﬁﬁ hg,?grs(t)b?ruﬁ h‘H‘%ést I'tuted hetlaer oar- ymygr oup orelﬂa
and acute myelomonocytlc leukemra other myelodysplastrc syndromes,
multiple mye!oma such as but not limited to breast carcinomas, cervscal

5 cancers melanomas, colon cancers, nasopharyngeal carcmoma non-

. Hodgkms lymphoma (NHL) Kaposx s sarcoma, ovarian cancers, pancreatic '_
o .cancers hepatocarcmomas prostate cancers, squamous carcmomas other

d dermatologlc malignancies, teratocarcmomas T-cell lymphomas lung tumors,

ghomas neuroblastomas, penpheral neuroectodermal tumors , _

10 rhabdomyosarcomas and prostate tumors and other solid tumors itis also

possible that compounds of Formula | as defined above have anti-proliferative
'effects on non-cancerous cells as well, and may be of use to treat benign
tumors and other prollferatlve disorders such as psonasrs Preferred is the
" method for treatmg or amehoratmg leukemia, squamous cell carcinoma and
~———=——15"~"neuroblastoma. - o B . )
The invention is further directed to a method of treating blood disorders
by administering to a patient a therapeutically-effective amountofa
compound of Formula | as defined above. The blood disorders treatable in
- accordance with the inventior\ include, but are not limited to, thalassemias, '
.20 - sickle cell anemias, mfectlous anemias, aplastlc anemlas hypoplastrc and
_hypoproliferative anemaas siderobiastic anemias, myelophthisic anemias,
antibody-mediated anemlas anemias due to chronic diseases and enzyme-
deficiencies, and anemras due to blocd loss, radiation therapy and
_ chemotherapy In this regard these methods can rnclude increasing
. 25 | hemoglobin content in blood by admmstermg to a patient a therapeutrcally—

' effectxve amount of a compound of Formula I as defi ned above.

Another embodament of the invention i is directed to a method of
mddulatmg an immune response in a host by admlmstenng an amount ofa
compound of Formuia | as defi ned above effectxve to modulate sald immune

30 . response. Modulation of the immune response includes enhancung cytokme

" secretion, inhibiting or delaymg apoptosns m po!ymorphonuciear ceHs

- .............enhancmg poiymorphonuclear ceu functlon by augmentmg hematopmetxc :



. conbi nat i %éﬁﬁwpf - 5 ' Rlerr] and Rerr] are @m@gts98/04334
I ndepende or CJerr]-Clerr] alkyl, Cerr]-Clerr] alkenyl or (Jerr]-
- err] alkynyl wherein the alkyl, alkenyl or._alkyknyl group or conbination
t her eof is optionally substituted with halo or al koxy; and.

Z 1S RO ol efor secreton!ndlclile R gibinR iRl IERe SrBeREYPRMIC .

is i ndependenfceus @reharicirg plrdghnnd:d@élt recbk@méfter bone mambiwtranisplamtatidey | |

aryl, heteroaryl or heteroaral ky Rerr] is Jerr]- C[err]
“al kyI al keny@n aﬁ%‘ﬂ'ﬁﬁﬁ'c’%ﬁmq{%f aryl, heteroaryl or het er oar al kyl ;

and 15 when Z is
Rlerr]. and Rlerr] é°§+e8 eac%mbo%léneenrtl(%m? 92%—#%&%"% Bhyid dﬁ% @Lts nﬁéthPEs o -
al kynyl , treating) prelventimg br atmelletranag}damer bedeotbarpx‘okfplratwe disorders - --—-—--—-.---_---

or 20, 'ﬁ&?&dgﬂ”rp]nsea%msten’ﬁ‘a“ trierghe ity cHeet %a[rtoﬂ# ofp “ete“’a_.”'

In a preferre

is Cerr] to %fepri alr?ni or a eny Hg@?%’?‘éﬁ%?%?“sé ts?’?ﬁrﬁ Ebﬂalo

.~ alkyl,. aryl odistéder, Ihma&heawym otHer knommmmoweeaﬂueddéfdmhatmor R of
Forrmula 1 is ref erred odlmen is H
“or al kyl and §P8$¥t]attp§hﬁ¥maceuﬂca! age ta:t[i‘ﬁgetty f ?—%"r‘ Ht?ﬁt% erel n. .

A R Refy], i ddents Q"he]phd?{rﬁbébtlcﬂ[a@eiﬁs o‘Nt‘%ﬁﬂv@ntlon for t}3% 8bave def i ned
above are partlcul arly- useful for methods of treatin preventing or

amel.i orating Mgihed irglude bﬂt aranretiimited (9, g¥iokines, i ntegewkme Fui-canfesor der s
by acting as ggbpsd rc:ﬂ]e)n%%é”l%béﬁﬁtnc%gé“t?Snt%digé | QshiGigesd %ntlﬁ'odlggj n?ncr%ﬁne

stimulants, antnbxotlcs hormone antagonlsts and growth stimulants. The

compounds of the lnventron can be admlmstered prior to, after or concurrently o

15 Wlth any of the agents. _ , _
'Yet another embodiment of the invention is directed to a method of
ameliorating the effects of a cytotoxic _agent which comprises adminstenng a
therapeutically-effective am0unt of a cytotoxic agent with a compound of
Formula | as defined above to a mammalian patient for a time and in an |
20 amount to induce growth arrest of rapidly-proliferat_ing"e'ptthelial cells of the
patlent and thereby protect those cells from the cytotoxic effects of the agent
The cytotoxnc agent may be a chemotherapeutlc agent, an anticancer agent .
Zor radiation therapy Rapudly proliferating eplthehal cells are found i in hair | #
follicles, the gastromtestmal tract and the bladder, for example Such ce'ls
25 include hair follicle cells and mtestmal cryt cells: Rapldty prohferatmg cells are
' also found in the bone marmow and: mctude bone marrow stem cells: n
' accordanice wnth the mventlon the cytotoxnc agent and the compound of _
Formula | can be admtmstered smultaneously, or the cytotox:c agent can be
- administered pnor 1o or after the compound of the invention. Admtmstratnon N _
_. 0 (SImuItaneously or separately) can be done. system:cajly of toplcally as_ o S—
| determined. by. the mdlcatton.-__ln..addmon when the cytotoxic.- agent is radzatlon e

therapy, the compound of the mventxon may be admmlstered toa cancer .



-6 ... VIO R0 48esuto e _ PCT/US98/04834 S
PCT/ US98/ 04834 ' afflicted with such anomalies. Such disorders incl ude

but are not linited to - leukem as, such as acute pronyelocytic .
| eukem a, acute nyel oi d | eukeni a, and acute nyel omonocytic | eukeni a

ot her. nyel odyspatient Rres gh Dﬁsinnas!;atlon therﬂpyttodr@trqr@@emrgtggWeaQﬁqus ofiot
limted to breﬁglﬁ rci nomas, cervical 5 cancers, nel anomas, col on
cancers, nasop f/éfgeal carci noma, non- -  Hodgkins-|ynphoma (NHL);

Kaposi ' S Sarcona, OMtilHﬂrtﬁeﬂémbEdnrﬁéﬁlCdfﬁtnéIsmentxon iS directedl to a method of
hepat ocar ci nonmas, prostate cancers, squanous carcinomas, other

der mat ol ogi ¢ QUGG wp¥Rd hfeam,dmmgrﬁmmeom eleers ortreatiias I'ung tunor s_,,

gliomas, neuro

T habdorryosgr cogragt?&m%ﬁgrag@%b{&?? gm)dr}|ﬁLH sﬁ%ﬁocf %gég%lg the%‘[ysrmfrfés&w B amaun
possi bl e that acoppoutsl of Férmulall asldefinededbovedoabsuisiettinmeed of such
anti - pro1 I ferative effects on non [o ncerougﬁcel s as well

of ‘use to trealfeBEReRl The cutanepus ulceds itreated ]’l{@cﬂ?’géﬁ%ﬂﬂﬁ Eh .
as psoriasis. Rldghsdd fthesin%%on mclt@%ﬁ?@%nfdodertu“‘ua&-'t{&rQrsﬁgﬁl digéRL 1 N9
l'eukem a, squanous ce carcl nonma an neur o The
“invention. is fdlabbac Mhareanddathm'oscleeotimdlcefs t Witht respedt toosdouhds bealking; the
by adni ni sterin eff.ective ampupt. . of a

atient her.ape |caII
compound dP FobsaPRuRc8 8repein UERT SRmarane, SPtoes, RHIPS. TLSIRE ¢ i n
accordance W t{yoliRfs.! GafoiMestindt Hiéiﬁdeﬁ%%ea’téﬁlefw tHe miettistis 6 the invention
t hal assem as, 20 sickle cell anem as, infectious anenias, aplastic
-anemi-as, hypopinabtdeccolma, mﬂamnﬂgtpopbower disease,Croharg ozsease asdatiterstive -
~anem as, nyel og&&% si c anem as, - anti body medi at ed anem as, anem as “due
to chronlc dis $ and enzyne- o

A further embodiment of the mvent:on relates toa method of enhancmg

15 recombinant gene expression by treating a recoimbinant host cell contamlng-.
an expression system for a mammahan gene product of interest with an
expressnon—enhancmg amount of a compound of Formula | as deﬁned above
wherein said gene product is encoded by a butyric acid-responsive gene. The
~host cells can be mammailian. cells, insect cells, yeast cells or bacterial cells.
20 - and the correspondingly known expression syst'efns for each of these host
cells. The gene product can be any pr’otei_h or peptide of interest, éxpres_sion .
of which can be regulated or altered by butyric acid ora butyric acid salt. A
butyric acid-responsive gene is a gene that has a promot_el_",_"ophoﬁoef':'elomeht
or other réguioh that modulates “e").n.:or_.ession_ of the gene under.its con_tro.l_ in
- 25 - response to butyric acid or a sait of butyric acid. For example, gene "prod_ucts._
contemplated for regulation in accordance with the invention include butare
“not limited to tumor suppres'_sot-genes (such as p53)_..and. the_.-y-g!obin-ohain of
fetal hemoglobin. o S .
Yet a further embodsment of the invention is directed to a method of
--30  treating, preventing or amelxoratmg symptoms in- msulm—dependent patnen_ts_ by ‘

administering an amount of a compound of Formula I as defined above

effective to enhance lnsuhn express|on e e e e



: def|C|encbﬁ§ ﬁﬁg{anenias_due to bl ood | oss, radiation therﬁ@ﬁﬁﬁﬁmugu

chenotherapy his regard, these nethods can include increasing 25
henogl obin content in blood by adminstering to a patient a therapeutically-
- effective amount of a conpound of Fornula | as defined above.

Anot her enbodi ment yaét édtﬂhererﬁabaaﬁreﬂt%fdhémohcreeté@w@%ethéd of
modul ating an i mune response in a host by adm nistering an anpunt of a

conposnd of Fdfeating, preventiag on amelipfating-$¥raptame in eystisdibregie patiertsityrune 30

response.. . Md oki'ne -
secretion, i n#@ﬁ'b%ﬁ%ﬁ@ EQ%%%‘?%@S{@% Pﬂﬁ%gﬂﬁﬁéfé% a@gceel | s,
<7anhanCI \r}\% Bg} fgvgggmwehnanc@ehlbnaemennel éxpressionnt i ng hemat 6poi eth )

PCT/ US96/ 04834 . Still anpthef methad of thedpyeatigshis q'fﬁﬁﬁ%‘”ﬂf%h@@@fon of.eel
surface anti gehgpit frpttémﬁﬁ eacm‘h@ :h%an%%?%@ﬁé%a%@ﬂ&férfn a HpeFé‘s%O"ery

after bone nmarrow t Fanspl a at Ion I'ons There
Anot her enbodumtabihngfartrhenﬁnfesemhpoundof Formuia bas defirst aboveatd"tlhésceﬂe 5

e, e R AT S i Bt By o rcls
~th t I
erapeuti ca a%dﬁhegét{% Mﬁlb?[}ﬁ%'?ﬁalirgna?lt grogresﬁﬁﬁﬂﬂltﬁé 89ﬁs FoRigthéthbd

defined above to a ect erl m’suc I sorder, .toget] er W th -
ot her knovn arbe appliedfiorvita orin \dtrtbt@ceﬂslatl ng or ' oncostatlc '

-zgz‘arﬁceragchafﬁ;@&mtﬁs%$%§aare@oo%%sﬁ$m&%sdﬁ R SR
met hod i ncl Ud‘tre@tihgapt%v@ﬂimg ofahrRfottingiiRkhStiated t@hbRUSY pre-, ecsatlorc ancer = -
' co-administering a therapeutically-effective amount of a compound of Fonnula |
| as defined above with a therapeutxcally—effectlve amount of an antiviral
45 agent. Antiviral agents contemplated for use in the invention include
ganciclovir, acyclovir and famciclovir, and preferably ganciclovir. The virus-
associated tumors which can be treated, prevented or'ameliorated in
accordance with the invention inciude, but-are not limited to, EBV-associated
malignancy, Kaposi's sarcoma, AlDS-reIated lymphoma, hepatitis B-
20 associated mahgnancy or hepatitis C assocuated malignancy. EBV-assocrated
malignancies inciude nasopharyngeal carcinoma and non-Hodgkms
‘lymphoma and are preferred embodrments of the invention.
Further still, the mventlon provides a method of modulating gene
expression by treating a host or host cells with a compound of F_ormula | as
25  defined above in an amount effective to enhance, augntent or_rep're'ss"'the B
~ expression of a gene of interest, preferably a butyric-acid responsive gene.

‘When expression of the gene of interest is to be enhanced or augmented, the R

gene may encode a gene product which'is or acts as a ‘repressor of another
gene, a tumor suppressor, an inducer of apoptos:s or an mducer of
30 dlfferentlat;on When expressron of the gene of interest is to be repressed
the gene may encode a gene product whtch or acts as an oncogene or an

10



" agents, ch%?ﬂ@“ﬁ%eufi c agents, -ant. bodi es, conj ugated anti BOBAISIS/048IUNE . - . -
s'?i mul ants, antibiotics, hornone antagoni sts, and growt h st mul ant s. .T_he
conpounds of the invention can be adm nistered prior tg,tafte{ hgr

currently. 15,  .with any of .the agents. ~_Yet another
Gnbodi ment of 1 Hﬁ“%é’rfﬁpﬁ’ﬂgqsés-d??'é&%npie@t@ﬁsi-%a@n_gfencod_esmnhwtar of
the effects of apgptosisoxi ¢ agent which conprises admnstering a
t her apguti cal | y-gffect i ve amount of a cytotoxic agent with a conmpound of

Forrula | -as de'fi'ned%@Wfﬁlelathch'ceﬂaﬁmpis?k?%treg?? r?gmgg}“atdhmq %,gﬂln-l,gs?oc'n'c
. ' . ra -proli _ _ . .
fhe " Cpari erge 8%bibaRlon Shpriali ol Aslb syprsseroene 2 burieAck-of f oct s
of the agens. ' respofSiveQeneldrd fatadithodBYi '@ﬁ?@étihg é‘pggg{:ﬁhcg&%@hs an
anti-eancer—agent, —----of--radi at1on therapy.” Ragidly proii ar _
epi'thelial cel |¥ithaB expiessiomenhancing amn:]witlolf;a mgpbbnc_! 9“5332“?;? ?gﬁeidcl .
| e. Such cells .1 hc Al | ) -'
E:;?J(:Es -’- "3a-§gd-i. LP gsﬂcﬂ%de%rreﬁ&@ﬁgrﬂf’%gﬁ iﬁ|°9"5%??tf€’é'ﬁaﬂ'ih¥r°g"@ém% ohthe inventiom| so
found in the bahes imclodes a@nénﬁhyqﬂnepwp;sf&&%éﬁaeﬁg}@ﬁ%ién i Boniungtion

accordance with the invention the cytotoxic a _ e conp .
Formul a’l can %‘%rhﬁﬁivm%@rdﬂé@/%gmﬁ hefapy,dley, thercarhpound of thel inventisii cann be

I ni ' : : dof.t | nvention, -
Adni ni ot r s on Boto-eBnfifisfired o W6 M adininigffatioh Hisnieheragycvasiomal | y

or topically a®radministration wf tlwlebyiiid’lﬁarisfdd':téatde_ng;_s;,p,"gﬁ’qith'é%mmts_td}e _
cytotoxic.agent i s radiati ou{ee t herapy, the conpound of the i nvention
may ‘be ‘adni ni sttBF MyenGon cag ke.used to treat cells during a transfection step of ex vivo . .

PCT/ Uso! 04834 C = herapy. The hosts of the method therefors includ cancer RAtientser or
anel i or-at e 't he otheraeatients under going gene therapy. The host celis of the invention
e 15 “include hematopoietic cells such as stem cells and progenitor cells, e.g.; or .

| any other cell type used in ex vivo gene therépy. _

Yet another embodiment of the invention is directed to a method of
inducing tolerance to an antigen which comprises administerinQ’ a |
therapeutically-effective amount of c_orhpound of Formula | as defined above.

- 20  Preferably the antigen is a self-antigen. |

Yet further, the invention is difected to a method for treating,
preventing, or ameliorating‘ protozoan infection in a subject which comprises
administering to said subject an effective amdunt of a compound of Formula |

| as defined above. The protozoah infections treatable in accordance with the -
25  invention include, but are not limited to, ‘malaria, cryptospoﬁdidsis,'
toxoplasmosis and coccidiosis. | R
~ Still further the invention is directed to a method of inhibiting histone
deacetylase in cells which comprises administering an effective ‘am'ount ofa -
compouﬁd of Formuia | as'-'deﬁ'ned_-. above to said cells.
30 , Another embodiment of the present invention. is drawn to

-~ - compound represented by the formula IA:

" pharmaceutical compositions comprising _a-.thérape"utically éffective amount of

11



- -cancer. osisoo80 A Still further enbodiment of the invepcussessssrect ed
to a net ho of i nduci-ng wound heal i ng, treating cutaneous ulcers or
treating a 5 gastrointestinal disorder by admnistering a -
therapeutical |l y-effective amount of - a compound of Formula. | as -
defined above to a subject in need of such treatment. The cutaneous _'
ul cers-which can be treated in @ccordance with the ~ methods of the
i nvention include | eg and decubj t ul cers, stasis ul 1. ay. diabetic
-ul cers and at herosclerotic uIA;_ep %Wth respect to vvogpéﬁﬂmgl IAr?g,’ the 10
conpounds are useful in treating apRBSI ons, incisi ons, burns,-.and other -
wounds. Gastrointestinal disorders treat abI e by the nethods of t he
inventiong  whar@plAge colitis, infl armatory bowel disease, Crohn's

di sease and ulcerative colitis.: e e A-four t her epbodi-rent--of-

the invention relates to a neth of gmhanci ng 15 reconbi nant gene -
expression by treating a reconb ant ost .cell containing san_oo
expression systemfor a m RéOdUCl of .interest with-an

expr essi on- enhanci ng anount Cghp of Formula | as defined above,
wherein said gene product is encoded a butyric acid-responsive gene. The

host cel [® can be mammalian. cel | s, |n ct cells, yeast cells or bacterial
cells 20 andnd whereinr espondi neg -known expre55| on systens for each of

t hese host cells. The gene product--can be any protein or peptide of
interest, expressi®isC, cm@travgntehamaélkneopﬁmét substifutéd Withashebaming, yri ¢
‘acid or a butyric acid Sal b, tyric aci responS|ve gene is a gene

that has a pr8fyjagyno, é?ﬁi@rﬁé'ﬂﬁomm hYdTOXY» ko, jalieyir cagoorid, amyht nodul at es

f I t d
CXPr 51 O O Loy SRf A ol 7 . £ SRR of €, 4Ly =0l
cont enpl ased. éach optjohaity substltutedmhhdataastmnelamlhe aq:ylmninu)ﬂnaimcl ude but
o) i n chs ARG ok R AR 8% R Rt A

enbodi nent of hé{geoé@ygpron is directed to a nethod of 30 treating,
preventing or ameliorating synptons in insulin- dependent patients by
adm ni stering an anmount of a conpound of Fornula | as defined above

effective to enhange j,gwd ig e%?&W:ﬁéébéHbenﬂyHoro-c alkyl, C,-C, alkenyl or C,-

- C¢ alkynyl wherein the alkyl, alkenyl or alkyknyl group or comblnatlon thereof
20 s optionally substituted with halo or alkoxy,
' X is R*or OR®, and"
_ R® and R® are both H or each is mdependently C -Cs alkyl alkenyl
' alkynyl aralkyl aryl heteroaryl or heteroaralkyl _
u R*is C,-Cq a!kyl alkenyl, alkyny! aralkyl aryl heteroarylor
25 heteroaralkyl; | . o
with the proviso that when x is phenoxy, R3 is benzyloxy and R1 and B
_._-_R2 are both hydrogen,. then R'is. not methyl isopropyl or tert-butyl and |
when R is isopropyl, X is not phenoxy or R®is not benzyl
and a phamaceutically acceptable carrier or diluent. _
30 Preferred pha'rmaoeuti'cal compositions of the inventio'n' comprise a

"“compdund of Formula I'as defined above wherein R is C;-C, alkyl or alkenyl

o _optxonally subst:tuted wrth halo alkyl,- aryi or heteroaryl; R is. H.or alky}- and R .

12



9 - WD 98WADIRD080 | | PCT/US98/04834 -
'PCT/ US98/ 04834 _ Yet anot her enbodl ment of the invention
relates to a nethod of treating, preventing or aneliorating synptons

t fib . % O ' a nt of a conpound
O eyt e 1o o B PR A Sarlbeach inae G Alckay MR aRligl Sorhourd
expr essi on. abylalkyloxySand Z iSORY aiﬂﬂflmhﬁcédﬁeaﬂy\é@ééptéﬂe'é‘altg'tﬁﬁféb?d

to a nmethod of i nhibiting tel'onmerase activity in cancer cel

admi ni steri ng aPRSIGHRN,REfered compaungds inGlude Byboyloxymethyhgietind of

Formula | as de 0 :
effective to de@pggs{‘aé’ttgh\{e(1 tﬁ'}}h@? ﬁ@'elt@lld\lleltp ¥' p%%%@éf’sgﬂwmy'&m

t her eby - i nhisbi t methylirmhosphate, ﬂno(gnpimymutyfow&m@mw}%aet | shasphaeslag@n 10
be applied in vi v? n.vitroto cel ........Anot her_enhodi nent. of.
‘this invention Fglﬂﬁfeég?fed to a net hod of  treating, preventing or
aneliorating virus-a ddirhe n| sterlng
‘a t'herapeutically-ef ?Z@tﬂ?e\?/ltee?gbnount hggpg'teg%%gupﬁpﬂén tsnﬂveé\tggqgg'

defined above wpharmaceuticapearmpaesitiby refresented-bythefamala. iB1 ant i vi. raI 15
agent. Antiviral agents contenplgied for use in the invention include
ganciclovir, acyclovir and fancictovir, .and. preferably ganC|cIOV|r The

Vi T us- 1 associated tunors wi |CK can be treated, pr¢Femtgd IB)
ameliorated in accor danc® & b she invention include, but-are not
limted to, EBV-associ ated F{Jnancy, Kaposi's sarcoma,.. Al DS-rel at ed
I yrrphoma hepat i E s .B- 20 associated nali gnancy or hepatitis C associ ated
mal i gnancy. EBW SR AdBed mal i gnanci-es incl ude nasopharyngeal
carci noma and non- Hodgki ns' . Q yrrpI‘Bma and are preferred enbodi nents of
t he inventildn.: - Furthell stilll, the invention prow des a net hod
of nopdul ati ng gene R-C-0-C-0- . , _
and wherein’ :
20 - Ris C, - Cyalkyl, C,-C,, alkenyl or C,-C,, alkynyl, each optionally

- substituted withat least one amino, 'at:yiamino, halo, triflucromethyl, hydroXy,
alkoxy, alkyl, carbonyil, aryl' heteroaryl or substituted heteroaryl group; |
R'and R? are each mdependenﬂy HorC, -Ce alky! C,-C, alkenyl or C,-
Ce akkynyl wherein the alkyl, aikenyl or alkynyl group or comblnatlon thereof is
25  optionally substituted W|th halo or alkoxy; i}
X is A, R* or ORS, wherein R®and R® both are H or eachis
| mdependently C -Cs alkyl alkenyl alkyny# aryl, aralkyl heteroaryl or
heteroaralkyl
R*is C, Ce alkyl, alkenyl alkynyl aryl araiky! heteroaryl or e
30 heteroaralkyl
of both X and OR®. are A .
| A further embodlment of the present mventnon is dlrected to .
' pharmaceutxca! composatrons cempnsmg a therapeutlcally effectave amount of

a compound ofFormuIa 1A orIB as'defi ned above;’ tcgetherw:th other anti-" _‘ i

13



- expressi owépy%obﬁatl ng a host or host cells with a corrpouncbmfm@smmha . as -~

25 define ve in an anount effective to enhance, augnent or repress the
expression of a gene of interest, ‘preferably a-butyric-acid responsive .-
gene: When expression of the gene of interest is to be enhanced or
“augment ed, thecancerorgeneemysemamsarg!@phpmageutxomiveffectsvaﬁaraefgr as a -

repr essor of aﬁﬂ‘feﬁ(g : gene, a tunor_ suppressor, an inducer of
apoptesis or a ucer of 30 differentiation. Wen expression of the gene

of -interest is to be repressed, the gene may ‘encode a gene pr oduct

whi ch or acts as an oncogene or an.
10 WO 98/ 2B88HcF DESCRIPTION OF THE DRAWINGS

PCT/ US98/ 04834 . inhibitor of apopt osi.s. For éxanple the Bcl-2 gene.
encodes an inhibitor of apoptosis. Mre particularly, the invention

is directed to a neFigediAf 1B&paerC aFélgraphlc quSﬁaﬁbr@@mﬂﬁgMﬁemﬁiﬂeCI ally of

a tunor suppresst ene, .a butyric acid esponsi ve gene ,or a fetal
henogl obi p® gerf@h’%ﬂlﬂ% ?fe%ﬁnﬂfﬁj gaowtrsecmog@a@tyb ef bgtyroyloxqu&gy dietR _

e byt or R EeALe (BB Sha b AP UETAB) of irtitefatlor ogg‘fa?’“?"’ed
i nvention humahmleurmhiastdaﬁa wglmsnmwngstmpme (e et Byamdessi on

“in conjunctio Wi th ex VIVO or in vivo gene therapy, i.e., the
conmpound of tﬂMR'ﬁ@e(ﬁig er}can ‘be co-adni ni stered to the host during

~admnistration of gagepid) Wﬁﬁfsﬂ%ﬁon show.@tMWme@eLeﬂBdoﬁaﬁdex

vivo transfected cel e conpound e I nvention can
-be used t@Otre%BO@thsil&nehtlgtltm Ofblhﬁ()emll'a‘on step of ex vivo °~ '~ gene

therapy. The hosts gf 4hea Bt BosbH O5Vihg he WRELHSFROBI Sha R b5 BS ©
' expression cf CD11bin human -promyelocytlc leukemic cell line HL-SO.
| Fig. 4 is a bar graph showing the effect of BODP and ABon
‘hemoglobin accumulation in stained K-562 celis.
15 Fig. 5 is a bar graph showing the effect of BODF and AB on |
hemoglobin accumulation as detefmined by analysis of culture lysate by
HPLC.

DETAILED DESCRIPTION OF _THE INVENTION

The compounds herein descnbed may have asymmetnc centers All
20 .chlral diastereomeric, and racemnc forms are mcluded in the present
invention. Many geometric isomers of olefins and the like can also be present_
in the compounds described herein, and all such stable isomers are |

-contemplated in the present invention. . - S e e T

-By “stable compound” or-“stab'le structure” is meant herein a ‘bompcund '
25  that is sufficiently robust to survive isolation to a usefut degree of purity froma
: reactlon mixture, and. formulatlon into.an efficacious therapeutic agent

expressly stated otherwise, saturated aliphatic hydrocarbon groups havmg the

14
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ot.her - pat ivemps/4asseler goi ng .gene.therapy. The host cells of PEEUSH%/@4s84.0n 15 '
i ncl ude hemat opoietic cells such as stemcells and progenitor cells, e.g.,
or . any other cell type used in ex vivo gene therapy. - Yet
anot her enbodi ment_of the invention is directed to a method

~ inducing tol er SPrGified nymbeRof gGarbamatems ofp USedetain Fﬂ%@fé'kﬁg"@ans an
th t |1 d AQf [ b .
erapeuti cal | yp ?{éﬁﬁh'ﬁé@l Yo' éHrPr?RE?c?HQ P&uézé?fﬁ@nleﬁw aﬁ%n???ﬁ&fi%ea ove.

20. Preferably tige s a se I 'gen. t he
i-nvention i's dhydrotarbdnochmine oheitheros straight onbranched copfi gurationrand one or

arrelloratlng protozoan infection in.a s ct ich co |ses
admi ni stering m’%&r’aa%%ﬁeé&afgﬂ"-&ﬁr@ﬂ g?ﬁ%rﬁﬂ\ghhta%?t § F?fRRﬁﬂ?/l Andhenul a

| def fech Ut ke ! RO ool a2 fd@%&?&:}ﬁaﬂoﬁasawweace

with the 2% |nvent|on|nc ut arenot
crypt ospori di oserejn, alkynylt' me:qﬂsa‘wdnecarbancbhams:oﬁeltﬂersa straight or branchédi | |

“furth th di ted t t hod. of hbt :

eneetyl ane | rediueRtier afd oBR Tea® CrBhicAraon MBS hoBHkeiah a5 SIEME of a
d f F I ” .

conmpound o rwgl;a vl aritBtHaikel et odler wkyh9l waﬁ g@.gdrﬁgﬁﬁg%@uq?v&%q 2 t4'8%d186n

~enbodi nent of the present invention is “diawn conposi tions
conprising a tatemseWhartheynumberof carban@atemsds not specified)then aikyl, alkenyl

Ir:%%r E;Sg} 8& 82%&@ S/ RY I HbEnd wer alkf#0o%r WA and lower, glkynyl, respectively.
As used herein, “aryl” includes “aryl” and "substituted aryl.” Thus “aryl"".
of this invention means any stable 8- to 14—membered monocyclic, blcychc or
tricyctic ring, containing at least one aromatic carbon ring, for example,
phenyl, haphthyl, indanyl, tetrahydronaphthyl (tetralin) and the like.. The
T 15 ~ presence of substitution on the aryl group is optional, but when present, the ...
substituents can be halo, alkyl, alkoxy, hydroxy, carboxy, carboxyalkyi, amino,
cyano, nitro, trifluoromethyi, aCy_Iamino or carbamoyt._ |
As used herein, the term “heteroaryl” includes “heteroaryl” and
“substituted heteroaryl.” Thus “heteroaryl” of this invention means a stable,'s_-
20 to 10-membered monocyclic or bicyclic heterocyclic ring which is aromatic,
and which consists of carbon atoms and from 1 to 3 heteroatoms selected
from the group consisting of N, O and S and wherein the nitrogen may -
optionally be quaterh’ized, and including any bicyclic group in which any of the
above-defined heteroaryl rings is fused to a benzene ring. The heteroaryl ring
25 may be attached to its pendant group at any heteroatom or carbon atom
_ _whlch results in a stable structure The presence of substxtutlon on the
heteroaryl group is optional and can be on a carbon atom, a nitrogen atom or
_ | other heteroatom if the resulting compound is stable and all ‘the valencies of
the atoms have been satisfied. When present, the substituents of the
. 30 - substituted heteroaryl groups are the same as for the substituted. aryl groups
" and also include alkylammonlum salts when the substntuent is an alkyl group.
R, ~_ _attached to the mtrogen atom of the heteroaryl ring. These quarternized

15



5 V\/nerelwo,@m@oso ) S S [ert ] “pCr/usosoassnd

wherei n , Ris Cerr] - (err] straight chain alkyl,
optionally substituted with one am no, - acylam no, hal o, : :
trifluoromethyl, hydroxy, alkoxy, alkyl, carbonyl, aryl, - . heteroar yI

or substituted ahahenmm galtginelude Mlud@b;ahydroﬁ{aMéd smlfhtysyknethosulfates
Cerr]-Cerr] a:%é/p'% ]]? eacr‘ optional ly substi Eut ed withat | east one
am no,~ .acyl am gesylfonates, to PPF?%%%trHVFtesh? PeRhates, W3 te'%ﬂqgﬁtates |

.carbonyl ,- a I ﬁﬁg}m

R[Iarr]yand rR%/err ﬁgrgcra&g{a hOtﬁ%re enc? ?:EQH%cceatge!?lrEPsfa errap%‘ﬁg

Cl[Er r] - I Cler r} kabtematyl grouﬁ[senclpde but are@[osbmrrixtmil tbypymdwmmnldmyhefumdyyl
a eny or a

substituted wi knﬁﬂi gyr(gq 8{(@%§ Y, l.rr'].‘? aIZ%r']Y'ttg?rragg&" i%g"ﬁ%’&’gé)t naI lfé‘?ﬂ}" and B
\ d l'kyl, -
R err ), a0 R Chidobpr RSB uAoIRQE Rochinclprs! yﬁaﬁ*'*heter"f)'lugﬁ;{] -

Rlerr] is err]-d ésrysed hgren,n. éamﬂ«yﬁ’lancaﬁﬁej?emlaralhylatafﬂ to an @fyl ohet eroar yl
or 25 heteroar

Rerr) 15 ben:JPEXyaRhErapaiachendo on alrafiay Thcanin HegulrelRg T

is not methyl, tH|§?riH|é®>dan0c§pﬁoﬁbll BtstbstiRAEY in accordance withWhe definitions
i'sopropyl, X is not Eﬁenox err] is not benzy and a

phar maceutiocal herein.c Examples @fdnetemarakybnmugaﬂnclmbe but are notpirestadt tasr, 3-,

phar naceuti cal I ‘he ihnyent conpound of
-Formula | as dgfﬂ%ﬁ&%ﬂ%ﬂﬁﬁ? :?Z?anXSFH @@ﬁ%’g%ﬁﬂgﬁ&% or al kenyl,
: OPLI Fnal Idy substi t uTpd tedrh Msutstituted!, las! used vdrefn, ety tat vhe drlmgre]l is H or
a an er .
: y R h]ydrogens on the designated atom are replaced with a selection from the
indicated groups, provided that the desugnated atom's normai valency is not

' 15  exceeded, and that the substitution results in a stable compound

The substituents of the invention include, as indicated, halo, hydroxy,
alkyl, alkoxy, amino, triﬂuoromethyi anyl, heteroaryl monoalkylamino,
dialkylamino, tnalkyiammomum and salts thereof, carbamoyl, acylamino,

arylcarbonylamino, alkoxycarbonylammo carboxy, carboxyalkyl formamldo
20 guanidino, ureido, sulfamyl, and alkylsulfonamido. These groups can be
| substituents for alkyt, alkenyl, a|kyny| cycloalkyl, aryl, aralkyl, hetei'oaryl and
heteroaralkyl groups as indicated in accordance with the invention. A "halo”
":group isa halogen and xncludes ﬂuoro chloro bromo and iodo groups. The
term “alkoxy” refers. to an alkyl group having at least one oxygen substituent
25  represented by-R-O-. The g'roﬁp"‘acylamino" is representéd by the formula R-
C(O)—NH- where R is alkyl. '“Aryicarbonylamlno and ! alkoxycarbonylammo 3
- are similarto acylammo except that the R is arylor alkoxy, respectively.
_-As used herein, “therapeutically-effective amount" refers to that amount o
necessafy to administer to a patient or to cells to achieve an anti-tumor effect;
30 toinduce differentiation and/or inhibition of prohfe_faflon of maltgnant cancer

'____'cells bemgn tumor cells orother prohferatwe celis toaidin the .-

--chemoprevention-of cancer; to- promote wound healing; to'treata -
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12 V\oﬁmmw | PCT/US98/04834

PCT/ US98/ 04834 ' S H X and R[err] are each |ndependently alkyloxy
al kenyl oxy, aryl oxy, aryl al kyl oxy; and Z i s oxygen; and-
pharmaceutical |y acceptable salts thereof. Particularly preferred

‘conpounds i ncl gastraintestiogl disgnder;Hitretite bigpd disorder pnmsmaaeethe hemoglobin

priosphat o _1{ TEYHEPHEtSRREt G ogRls 8Pl Brakenderie Sitaneecgend™ )
salts thereof .expression: modulaté\'o?bbsheﬁmé&ﬁréﬁsidn of tuimisr SUpprestorigenest ion is

directed to a - phar maceuti ca osition represented by the formla
1 B; : enhance insulin exprgssipn; to enhance ahleride ghannel expression; to -

ern1-Grete) SHERIPEAEE A b o sfﬁ@n@fbéz%é_r@%uq@%ﬁd&ﬁnky'

infection; or to inhibit histone deacetylase in cells. Methods of determining - -
: therapeuﬂcally—effectwe amounts are weﬂ known e |
When the therapeutsc or effectwe amount of the compound is for
treating, preventing or amehoratmg cancer or other prohferatlve disorder, then
10 that amount may be an amount effective to inhibit_jhistone_deacetylase inthe . -
- subject, patient or cancerous cells. Similarly, when the therapeutic or - |
effective amount of the compound"ts for treating, preventing, or ameliorating
protozoan infection th_en that amount may be an amount effe'ct_iv'_e to inhibit
protozoan histone deacetylase in the subject, patient or cancerous cells.
15~ Asused herein, _";'shé;‘r‘ﬁééé‘ﬁ't“iéé‘ﬂ?’éEEé‘;S‘tEB‘l‘é"Eéﬁ?"r‘éfét to derivatives
-~ of the disclosed compounds that are modified by mak'ing acid or base salts.
Examples include, but are not limited to, mineral or organic acid salts of basic
residues such as amines; alkali or organic salts of acidic residues such as
_ carboxylic acids, and the like. Pharmaceuttcally acceptable salts mciude, but
- 20 are not limited to hydrohalldes sulfates, methosuifates, methanesulfonates,
toluenesuifonates, nitrates, phosphates maleates, acetates lactates arginine
salts and lysine salts and the like.
_ " Pharmaceut:ca!ty-acceptab!e salts of the compounds of the invention
._ . can be prepared by reacting the free acid or base forms of these compounds
25 with a stoichiometric amount of the appropriate base or acid in water or in.an
 organic solvent, or in a mixture of the two; generally, nonaqueous media like .
. ether, ethyl acetate, ethanol, is'opmpanol oF- acetonitrile are preferred The
salts of the invention can also be prepared by ion exchange, for example.
Lists of suitable salts are found in W 17th

.30 - ed., Mack Publishing Company, Easton PA, 1985, p. 1418 the drsclosure of o

' whsch is hereby mcorporated by reference inits entlrety
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~substit ut Qg ¥4/kdagd | east one ami no, acyl am no, halo, tri:f”i"’u‘pcﬂi‘rggdmhstz

o hydr oxy, al koxy, aIkyI carbonyl, aryl, heteroaryl or substituted

het eroaryl group; . R[err] and R[err] .are each independently H

| - . X '
glr k%ilr r ng glr h] t he F%Et%ﬁei "gﬁ E)/?eorm%f'e"%mo@&n%tnﬁt"gﬁ%rﬂ%er eof:
is 25  optionaldied fdlﬂfétéédrﬁﬁnéttaftlbn*b?"c% ouHdsfFormula |, include buXarénét
Rlerr} or OR[err], wherein R err] errdl both are H or each is. _

| |h Q?gfgggelnt |O 3r/ hu[ntedrqoaqtman]:egagents aslwe as differeptigting agsnts. ﬁoalexgmple”] .
et ©2Y ooy the phagRERSLR31 36X can be a eyipkins, 20 iEhbukR. A Bhfilatbef |

or both X and fd2ner4 l:héth@th‘erapeutlc agent, an anfibbdy ! deenjeghrd amitody! ahhe
present invention is directed har maceuti cal -€onposi.tions-

conprising a timewnsestimeiant, tareamt&etnm@ eBueRe gntagonist o5 acgrapdustimutant.

‘Formula | A or 4 @?arﬂgde%ﬁga@d)e\tﬁ cah €3 BE" c‘?@tw:x?é Qféntaﬁg'totoxxc agents

137 WD 98/4

PCT/ US98/ 04834nclude antlvmmle&ide-?laﬁttmm @@éh §s gﬁﬁ&blbv&ndcﬁzlowr and
pharmaceutically effective carrier or | uent: BRI EF

DESCRI PTI ON ofamgiclayiga\ietoxic agents can also mré@de fediation hedamc are gr aphl c
'Ilustratjpns s hOW'Aégué&ehéféuY 'the “chemotherapeutic agents” include but are not

limited to alkylating agents, purine and pyrimidine analogs, vinca and vinca-
like alkaloids, etoposide and etoposide-like drugs, corticosteroids, : _
nitrosoureas, antlmetabohtes platinum-based cytotoxic drugs hormonal
~ antagonists, anti-androgens and antiestrogens. '
15 , The “cytokines" for use herein include but are not"lirhited to interferon, .
 preferably o, Bory interferon, as well as IL-2, IL-3, G—CSF, GM-CSF and
EPO. | . | | |
As used herein, an “immune stimulant” is a substance such as C.
parvum or sarcolectin which Sttmulates a humoral or cellular component of the
20 . immune system. o |
The chemotherapeutnc agents of the mventlon include but are not
limited to tamoxifen, doxorubicin, L-asparaglnase, dacarbazine, amsacrine,
procarbazine, hexamethylme!atnine, mitoxantrone and gerhc':itebine'__._h ' -

SYNTHET!C METHODS _

25 The compounds of the present mvent!on can generalty be prepared by
any method known in the art. For example the cornpounds of the mventxon
can be made by reactmg the acnd form of the RCOOH with a reagent of

Formula II .
. - 0 R'
' ’ R-C-O___-C-B_ S ~ {(Formuiail) _
R |
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~5.- i nhi bwig 9sn0080 cel | ul ar .grawt h (cl onogeni city) of butyr BCTUSIHHE34

di ef hyl phosphate (BODP) and butyric -acid (AB) on proliferation of
est abl i shed human neurobl astoma cell lines SK-N-SH (Fig. 1A), NBAS-5
(Fig. 1B) and "IMR-32 (Fig. 10). Fig. 2 is a graphic

il lTustration siimver®id at’eamgrgtdup stichess. halbgam?»emﬁ@hé&lfoné& en the

differentiation of HL-60 cel . % 3 is a bar graph show ng -
‘the effect of petoiwengsulfapatshand R, R'and B%pre:as defined herginabovenwith @ base

o e SR 0BE P cihmmons s oty 1 o Bl 7

stai ned K-562 cells. . .®ig. 5is a bar graph.showi ng the effect.of
BODP and AB on hem)gl obi ny a umJI ation as deter nal ysi s of
culture. lysate by . HP L % DETAI LED ‘DESCRI g‘f’%gﬁ'%nﬂHE | NVENTI ON -

The conpounds herein descri ed myOR&ave asymmetric centers. 20 chiral,
di astereoneric, and racemc forns are included in the present

invention. Maighgiep®end®R? iﬁ%ﬁﬁélaqn é?é?s'd@t’rfe‘%é@gw bli:&% can 5' so be

pr esent "~ I n the conpounds described herein such stabl e
I somers are Adteraativedy, soostofthe cpnmmnmdsmf\tbeprmnt invention may by
"stable conpoun

1SS CRERe seBseARLBp e R G R s RLR FoudR i

froma- reaction mxture, Rad fqorulation. |nto -an efficacious
t herapeutic agent. ' \s us§d ;\(F,‘I’EI n, "alkyl" means both branch_ed- .
~and straight-chain unless Y stat ed ot her urated .
‘al i phatic hydrocar bon groups %a}/l ng th§0R3 R (P‘oﬁ'ﬁulasﬂf) o

14
15

wherein B is a leaving group such a halogen, methanesulfonate or

~ p-toluenesulfonate and R, R* and R? are as defined- herein above, in the
presence of a base or with a salt of the acid, such as a silver or
trialkylammonium sait. | . g '.

20 In carrying out the synthesis reactions above, it may be desirable to
protect certain functional gro‘upé, such as amines or hydroxyl groups by the
use of standard protecting groups. |

Phosphorothioate denvatxves can be prepared accordlng to procedures
. known in the art by reaction of the appropnate compounds, where Z is
25  oxygen, with phosphorus pentasulifide or other su!furatmg agent in the
| presence of an mert solvent. - ' '
The above reagents are readily prepared accerding to literature
- procedures; see for example, Nudelman, et al., J. Med. Chem., 35:687-694,

- 1992; Japanese Patent 07033709 (1995) and Japan Kokai 73 01 133 (1973).

30 The base may be, for example, a trialkylamine, pyridine, an atkali metal
carbonate or other suitable base. The i’eéétion may be carried out in the
__presence or absence of solvent. Suttable sotvents include, for exampie
e .acetone, benzene, toluene, tetrahydrofuran ethyl acetate, acetomtnle

18



PCT/ US98/ Swgg 8 speC|f|ed nunber of carbon atoms As used herein

"l ower al kyl" neans an al kyl group having 1 to 5 carbon atons. As
used herein, "alkenyl" means hydrocarbon chains of either a straight or
- branched CO“f'QMhéi X%nﬁéﬁud&‘%n%thgl sulfoxxBBr&\lHFb?@ﬁﬁrcﬁ&%hé?alr@-O“ car bon
bonds, such as ethe propenyl "Lower alkenyl S an
al'keny-l group Mmhla@emane@'wanemm mstamesAsvatsred ' " herein, "alkynyl"

hyd b h h b
roans hy ocar bon O ronkeiebl1Sifect 4o Bhn B RN oniskiledin e
- propynyl- and t lagt By, fer instapieer. cﬁéﬂrf%ﬁglthe ténﬁéra@udéyauiatmhoytbaérﬁdmégy%rfo%&

car bon atonms. When the nunber of carbon atoms is not spec
al kyl, al kényl. pacamaters of theneactieass Any\asichahapges |amﬁﬁead%tq/falla-wﬂwmﬂmr
alkynyl respe As used herein, "aryl" includes "aryl"
and substltutgébé$§¥ﬂms¥h tlogry'l - of this invention means any
stabl e 6- to' 14:nenbered. monocyclic, bicyelic.or. . . tricyclic ring,
cont ai ni ng at | east _one aromatic .carbon ring, for example, . phenyl

. napht hyl , |ndaﬁ&ﬂlyfsfrahydronaphthyI (tetralin) and the like. The’

presence of substit gx/ﬂg% ent
the subst i tueﬁ?’lseoé(;béﬁﬂ'gyﬁ anﬁgﬁhasaq?ﬁﬁ%ydvgﬁﬁérwbcar os%;é :
car boxyal kyI amngcgenerally-acqemed tegHniques kndwni to mosewuedanyhemmo or
carbanDyI I_ncl udes

“het er oar y10" afgnsistent w'@ﬁB?ﬂcgﬁ‘f\éBF ﬁ'ﬁ@ﬁ{;e‘:é’ee*rg'ﬁﬂh' the e éft}ﬂé’tf $PMRoUNgs; 5
i nvention manﬁséf&%@nf?erénﬂé’tﬂwg égeﬂtg c‘iﬁrﬁ@ﬁﬁ%s\[,]ﬁlpﬁéiﬁ%'sfaﬂar@' ﬁbﬂ@ogy

heterocyclic rin I S arorat nsi sts car
atoms and fronﬂit?’te)nlyoi‘wueteimmnsndw!eu assay (e. gr,(ﬁabjzadejrﬁlk‘ll/ &EBS sting

of ‘N, Oand S t en_m nahl aternized,
and i ncl udi ng.. gﬁg #ﬁ?@b% 8§B Pﬁ8W?%%ggﬁ9, i es % éé&bgggg ‘Pq ned
heteroaryl ri nggeitrhahg e i Mahmmrsemm@emmbemr%jat Eindd vASphoid By
be attached to _its pendant group at an et eroatom or carbon atom

whi ch resuwtts Gells, &a&bﬁze'-@% ¥ EH’%15"2§6 $984.aMdieh gre barahyi incerperated byhe

reference in their entirety) and as described below. This in vitro assay has .

been deerhed to be predictive and in fact correlative with in vivo efficacy
(Castaigne et al., Blood 76:1704-1709, 1990).
Another assay which is predictive of differéntiating activity is the

20 morphological examinatibn’ for the presence of Auer rods and/or specific
' - _dlfferentlatlon cell surface antigens in cells collected from treatment groups,
| ,-as descnbed in Chom;enne et al., (Blood 76:1710-1717, 1990 which is hereby
incorporated by reference in its entirety) and as described beiow. -
' The compounds of the present invention also have anti-profiferative
: _. 25 .~and anti-tumor activity.. The a'nti-pfqliferation activity of compounds of the -
- present invention 'may"be‘det'enn'inéd_ by met‘_hdds generally known tothose =
- skilled in the art. Generally-accepted assays for measuring viability and anti- -
proliferative activity are the trypan blue exclusion test and incorporation of
tntlated thymidine, also as described by- Chomlenne et ai above ‘whichi i§

. 30 _ mcorporated herein by reference. Qther assays which predict and correlate

—antitumor activity and in vivo efficacy are the human.tumor c_:olony forming .

i ed, then |



_--heteroarylwggmos@ optional. .and can he on a carbon atom a POiUSBRAsAL OM
or other heteroatomif the resulting conpound is stable and all the
val enci es of- t he atons have been satisfied.. Wen. present, the
substituents of the 30 substituted heteroaryl groups are the same as f\%{r1
-the substitut C g %lggn S S en
t he Substi tueg%si% 36&5@2?%8% Shoemaﬁ@pef"bﬁ%éﬁ‘ Redl 4§‘Flﬂ“';n| t rbgggsa%ém of

-t he het er oar ylinhibitipn dfrtek:ene;aaetaetwut;eals descnbed by Hiyayama et al., J. Natl.

15 - - WD-98/

080
PCT/ US98/ M%gﬁm B7:R95-908. <1995 Which abath ingeeorated hsrain ks,
. sulfates, nethafdibhed ﬁﬂhelr enﬂretE‘Etﬂ@%‘éségsfa%%tr@%es&%é@ﬁ?ﬁj‘f‘t’h@?ﬁ@%ﬂ below.

nitrates, phosphat es, mml eates, "acetates, . tates or an
phar maceuti cal | y accept abl e sal. f. . Exanples of _._. . _heter.oar yl__gr oups

. include, ited to, pyri dyl, pyrim di nyI furanyl, 5
t hi enyl p#rr olyl, imdazolyl, tetrazolyl, benzof uranyl

~ benzothienyl, Hmmdﬁ'pfbmyel&é?ﬁ@lé‘ﬂkenﬁaﬂcéﬂé mulsoy ﬁmﬂahwhbraatmand
benzi m dazol yI used herei.n, "aral : et eroar al kyl "

“refer to an arcgrcigema cells (FféQérZ)eﬁr;d hgmanpbraashaMQayclaqm ¢qlls gleurqi The

SlbstTared | greh SRR con be fliid B Tolafe" Rl s Brauh REREM:

het er oar al kyl nged]upswnhdloerﬁéd&lfsupbbmmiteﬂ iwitt 2dniogldtamiRe and incubdted at
4-pyridyl met hy| ropyl. and the |ike

" The term YsubsX| (—ﬁjh&méfgf%%éef’ ﬁ@z &%Lafﬁar@ﬁfﬂﬁﬂvﬁhéﬂﬂﬁ caprae QI'OWN mh
t
Y 09808 on g oifer S0 RAaR MK i cdhdillofs MRl %ﬁsfﬁ?y 's not

15  exceeded grewilh dmhe deﬂ&neub@brimﬁsbgammu\ﬁabmm canﬂiwdbétemmmmw

The subst i tuent s of ,the i.nventi i ncl ude, at ed | o dr oxy
. trypan blue exclusson C?eqls are exposeg ?o aqes campounc?l culturgs are

harvested at various tlme pomts followmg treatment and stamed w:th trypan -
15 - blue. ' '

Cellular Stalmng to. Detect. leferentlatlon

- Lipid stammg and/or immunochemical staining of casein can be used
‘as a marker for cellular differentiation of breast cancerj cells (Bacus et al.,-__M_Q '
~ Carcin, 3:350-362, 1990). Casein detection can be done by histochemical
20 staining of breast cancer cells using a human antibody to human casein as
" described by Cheung et al., J. Clin. Invest, 75:1722-1728, which is
incorporated by reference in its entirety. |

| Nitro-Blue Tetrazolium (NB]’_} Assay

| “ Celt differentiation of myelond leukemia cells can be evaluated for *
25 - example, by NBT reduction act:v:ty as follows. Cell cultures are grown inthe
presence of a test compound for the desired time period. The culture medium .

. isthen broughtto 0.1% NBT and the cells are stimulated with 400 mM of 12- - =~
o Ortetrade_cano.yl:phqr_bol_Q.j_.Ssa'cetéte_(IéA)t....Afte.ii.im:u_baticin..fqi_;s_o_.minutes at .

T 37".C§'fﬁ'é cells are 'éké"fhiﬁéﬁ"ﬁ‘i&?&é&éﬁ?&éiﬁ"’bys"éoﬁrig' atleast200 cells.

21



-~al kyl, al kewyog/sans0n0, trifl uor omet hyl .aryl , +heteroaryl ,: é@%ﬂ‘%go
di al kyI am no, trial kyl ammoni um and sal ts thereof car bam)yl

aryl car bonyl am no, al koxycarbonyl ani no, carboxy, car boxyal kyI f or mam do, .
20 guani di no, THr ei do, #I fanyl, and al k¥l sul f onam do. “These groups can be
subst it uent s f of NQIGRPACItATAESEYS to mdupe\NBT ds assessed as theypercentage\df cells

het eroaryl and contalqlnfirﬁfa‘&éﬂlﬂawedu%gLbzéﬁgfo@%%aﬁ Hepost i corermar

chloro, bromo avigbiliio groups. The term "al koxy" refers to an al kyl
group having at I_east one oxygen substituent 25 represented by RO . The
group "acyl am no™. is represented by the fornmula R C(O -NH where R..

i s al kyl . AryI(géu tsur}yé@mm'eﬁnﬁm% @g@yl am no" ‘are simlar | :
to acylam no except , respectively. B

a .
 As used her&in, thefaallbewtfacmam;gef lhwnthpngwﬁ beeeﬁeﬁ&eamsﬁﬁg:\auaw&t

: necessary to a t or 1o cells to achieve an anti-tunor =
‘effect; toqlmo%iée%{fequ&egg Al e OJQGB&P Sizthi Bhe pxpressioprafia pamehofon of

mal i gnant cancwntlgens frd?ﬁéhﬁ n{y@m.agentl F‘?él e(?&d%taﬂeﬁep%% t|ve

cells; to aid in the enDpre ncer

heal ing;. to t r Sescgbed in Warrell Jr.et al.,, New En L J. Med. 324: 1385—1392 19921ﬁhxch .
WO 98/ 40080 '
PCT/ US98/ 04834 's lncorporate by o?fﬁEee’gFlh?&P'"dPéﬁ%VEtyt o treat a bl ood -di sorder

or increase the heanIobln . content of blood; to nodul ate an inmmune _
response; to enhance .gene '~ expression; nodul ate or augment ‘expression -
of tunor s@pprm&m - enhance i nsul i n_expression;. to enhance.
chl ori de. channel eX S ea l.er anc 0 'an tigen; to
treat, prevent or- anmsl |iorate 't;')(ngteglza(')u#gg%9%'&8*3@5??%#“&‘"?@[] eighanges.in
hi st one deacet yHglear structeré or inviauhodytoohemiat aRaIYsRDLF Bel-2 expression.

DNA fragmentatlon can be monitored by the appearance of a DNA . 7

-ladder on an agarose gel. For example, cellular DNA is isolated and analyzed
15 _ bythe method of Martin et al., J. Immunol., 145:1859-1 367, 1990 which is
-incorporated by reference._h'erein in its entirety.
Changes in nuclear structure can be assessed, for example by
acridine orange staining method of Hare et al., J. Hist. Cyt., 34: 215-220 1986,
which is incorporated by reference herein in its entirety. ' .
20 tmmunologxcal detection of Bel-2 can be. performed on untreated cells
and cells treated with the test compound HL—60 cells are preferred but other
“ceil lmes capable of expressing Bcl-2.can be used. Cytospins are prepared |
~ and the-cells are fixed with ethanol. Fixed cells are reacted overnight at 4°C
with the primary monoclonal,antiquy, anti-Bcl{Z at a dilution of 1:50.. Staining |
25 s completed to visualize -antibody binding, for example, using StrepA-B. - .-
Umversa! Kit (Sigma) in accordance with the manufacturer’s instructions.
. ldentlcally-treated celis which received no primary antibody can serve as a
- non-specific binding control. Commerc:al kits are also avaslable and can be

used for detectmg apoptosis, for example Oncor's Apop Tag®

- 22



_ther apeut ivaloMeosdf ecti ve anounts.are well known. PCT/USAROM88de
t herapeutic or effective anount of the conpound is for treating,
preventing or ameliorating cancer or other proliferative disorder, then 10
that anmount may be an anmount effective to inhibit histone deacetyl ase in

the -~ subject, patient or cancerous cells. Simlarly,: when the

t herapeutic or effective anmount of t he corrpound Is for treating,
“preventing, or aneliorating ~ protozoan infection then that anount may
be.an anmbunt effective to-inhibit - - protozoan histone deacetylase in -
the subj ect, patient or cancerous cells. 15 . As used herein,

"phar maceut i cmbuummpbaﬂgég%sgm er to deriwvatives of t h'e
di scl osed conpounds at are nodifle maki ng acid or base salts.
_Exanpl es i ncl ude, blbegvelsef exprassien ftqsn ORCAGeRe aDA tum@asUBPERSSAr ganes of
basic re dic . _
" residues such %%’gug%vgu%g?@%ﬁﬁ@%@aﬁmg{ ﬁf%:é& séﬁﬁ%%ﬂ'@én cally
accept abl e sal plattingcofRNA, immuABblottiigeohwrotéihmndePCRoamplifitationl | des, . -~ -

“sul fates, nethosul fates, nethanesul fonates, t ol.uenesul f onat es,
ni trates, phosphates, rral eat es, acetates, Iact ates, arginine sal ts |

and | ysine_.sal fMeudd én ! - Phar maceut ical } y-accept abl e
salts of the cvnpvu%r%—%'rnventlon can be prepared by reacting
the free acid or . baGempounds ohay bemammtordbeﬁﬁblhty\m imcaeasmhehuf@spaml c
amount of the optiate.b or acid in water or organic -
Sol vent.  or afoaépmmi%? 179 BIG melghomase HaMS Ung GRIHI00RES i a I ke

et her, et hyI ) ﬁ?ﬁ‘o e e % rred... -
The salts %f thneﬁybngﬂlﬁeméggﬁ al sgbed%@gg@gﬁ%ﬁby %B%S'd‘ﬁ%%@ for
exanpl e. 35:667694; 1982: abRepbaeli ef ak,dnt. JuGiancer #8166n72,0tP84, which are

e SR SRRER et fein s EpelEEL 00 Commery, Easton. PA
reference in its enforéiample, the efficacy of compounds of the present invention in a -
17 : leukemia model can be tested as follows: Balb/c mice are injected with WEHI.
cells and a test compound or control solution is administéred the following _
‘day. The life span of the freated’ animals is compared to that of untreated
15 . animals. _ ' .
The efﬁéacy of cofnp'cu'nds of the present invention on primary tumors
~ can also be tested with sub(:utaneohs!y implanted lung carcinoma or B16 |
melanoma by measuring the mass of the tumor at the site of impiantation '
every two weeks in control and treated animais.
20 The efficacy of compounds in xenografts can be determmed by
| implanting the human tumor cens_subcutaneous!y into athymic mice. Human
tumor cell lines which can be used include, but are not limited to, prostate
carcinoma (human Pc-3 cells), pancreatlc carcinoma (human Mia PaCa cells), -
colon adenocarcinoma (human HCT-15 cells) and mammary adenocarcinoma

25  (human MX- cells). Treatment with control solution or a test compound of the

invention begins, for example, when tumors are approximately 100 mg, Anti- -

tumor activity is assessed by measuring the delay in tumor growth, andfor . ..



. WO 98/ 400 - : PCT/ US98/ 048%/Us9s/o4834
- The "phar 3&83%?03& agents” for use in t he met hods of the invention

related to the coadm ni stration of conpounds of Fornmula I, include but are .
not - linmited to anticancer agents as well as dlfferentlatl ng agents.

- For exanple, tumor slmekqmgeanddmencneased;sgmvamfrtheéreateq/ammaierelatwe to: -

I nterleukin, | - cancer agent, a chenot herapeutic agent, an

anti bedy, a: co‘fﬂrﬁé’gﬁgﬂn%ﬁtl body, an. i mune stimulant, an anti bi otic,

a hornone antagoni st or a-growh stimnulant. . The phar rraceutlcal agent
‘can al so be a cytot oxi'c agent Cyt ot oxi ¢ agents. ‘i ncl ude ant1 Vi raI

nucl eosi de antTélpmerase Agtivitvs ganci cl ovir, acyclovir, and :

ooVt O/t ot kR0 38R T8 b HGR Bl AR, 0
limted tosal tbiferatibriges fdundindangenBelsdYCofpbungs WL Bthibividiemerizd
Vi nca- I'i ke al kal oi ds, etoposide and etoposide-Ilike drugs,

corti cost eroi castivity resultininhibiion €f saneer ceftaravah andde-gifferentiabionased -
L Sgens R bygiatie AN 2SRy HA MR IRAM e Lo oy

limted to Intamfcahoeractwltleswf@bﬁ'ipﬂﬂnds[cﬂf céncér&fen]hnes [err]--interferon, as
well -as I L-2, IL-3,-GCSF, QW CSF and : As used hereln

an "inmune.. stlrrul ant"..is."a.substance -such- as C 3 parvum or sarcolectin

whi ch sti nmul at@ﬁerﬁpg h%nor cellular conmponent of the 20 .immune system .

The chenot her of the invention include but are not
limted teot armX| fe‘Fhe dmemopﬂavenmn aematyamfetgerwumommsaafhhe inventientaarbene,

pr ocar bazi ne, m t oxantrone and,

SYNTHET! C NeTdseRaed tn e i ige fhatRRIGa I aaRSsiDe S VERITR At ghn
general ly be R%ﬂ@'w by any nethod known in the art. For exanple, the
conpounds of the invention . .. ... . |

Assay of Com ound

.Compounds of the invention, their salts or metabohtes may be _
15  measured in a biological sample by any method known to those skilled in the
' art of pharmacology, clinical chemistry or the like. Such methods for
‘measuring these compounds are standard methods and include; but are not -
limited to high performance liquid chromatography (HPLC) gas |
chromatography (GC) gas chromatography mass spectroscopy (GC-MS)
20 _'_radlmmmunoassay (RIA), and others
Dosage and Fermulation _ _
~__The compounds of the present invention may. be administered to a
mammahan patient to treat cancer or may be administered in any other ©
method of the invention which involves treating a patient by any means that |

25  produces contact of the active agent with the agent's site of action in the body
of the subject. Mammahan patients include humans and domestnc animals.

The compounds of the mventl{:ri “m-ay be admlmstered by any conventlonal

- —-- means-available for use in con;unction with pharmaceutlcals either as -
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.can be. rracwolwmb@gctl ng t he. acl d formof the RCOO—l with a rem:gumssméss::

For mul a - [err] : WO 98/ 40080
PCT/ U898/ 04834 _ where Bis a IeaVI ng group such as hal ogen,
met hanesul fonate or p-toluenesulfonate and R, Rerr] and Rlerr] -are as -

defined her ei nimiivideal thetdpeutibagents or in a combination @f&hérapeuab agents. sTheer
or trialkylammoniumsalt of a reagent of the formula

' Ler r] - .'b. : cgmpounds cafthe administerrd alosey put arg %nﬁiﬁgy ?@W"Hﬁt@r%wﬂefq ned
d f .
e 0o, pamacoucs airsod o Bk st et g o

with a reagent adfmrlﬁstratld:mah&’standard pharmaceutical practice. The phamadeastichl

15 wher | e
et hanesul fonafem@psHions of the m%entsg% i e SR IR SR RETeBh 1] and
Rerr] are as ﬂﬁne&*{f%zﬂeﬁ récfhl‘c{?%tranasal admzmstrﬂl"@r?ed?faem%b%lhase

or with a salt aC| , as a sSi
trial kyl ammnl unit dabage form, as ts well: known to those skilled in the phan'naceutlcal art.

- The term "parenteral” as used herein includes subcutaneous, intravenous,
mtramuscular or lntrastemal mjectlon or infusion technlques
10 The apprcpnate dosage administered in any given case will, of course,
- vary depending upon known factors, such as the pharmacodynamic
_characteristics of the particular agent and its mode and route of |
administration; the age, general health, ‘metabolism, weight of the recipient . '
and other factors which influence response to the compound the nature and
15 extent of the symptoms; the kmd of concurrent treatment; the frequency of
. treatment; and the effect desired. A daily dosage of active ingredient can be
expected to be about 10 to 10,000 milligrams per me'c_er2 of body mass
(mg/m?), with the preferred dose being 50-5,000 mg/m? body mass.
Dosage forms (compdsiticns- suitable for administration) contain from
20 about 1mgto about1g of active ingredient per unit. In these pharmaceutical
compositions the active ingredient will ordinarily be present in an amount of -
about 0. 5-95% by weight based on the total ‘weight cf the composition.
o The actwe Ingredlent may be administered orally in solid or semi-solid
dosage forms, such as for .example hard or soft-gelatin capsules, tablets, and
25 = powders, or in liquid dosage '_fcnns, such as elixirs, syrups, disperse powders
~ or granules, emulsions, .and aqueous or oily suspensions.. It can aiso be.
- -administered parenterally; in sterile liquid dosage forms. ' Other dosage forms -
“include transdermal admihistration via a patch mechamsm or ointment.
Compcsmons intended for oral use may be prepared according to any
30 methods known to the art for the maanecture of pharmaceutlcal compositions

' and such composmcns may contain one or more agents. mcludmg sweetemng
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20 . wbhsAdish Y- ng out the synt hesi s reactions. above, ﬁc’fﬁﬁé &834 '

desirable to pr ot ect certaln functi onal groups suc
am nes or hydroxyl groups by the . . .use-of .standard protectlng o
gr oups. Phosphor ot hi oat e derivatives can be pr epar ed

according to gssiflayering agents, coloringlagents, iand preseninghggentadn ooderdd -t he

ot ool 11 do” STORHREFPLdRRPfeHl cipasnt and Paip i Brabarstion, PI0TRIOTCE o

an inert -sol vent. Tablets contain the active H@fediBAYR éd?ﬁ&ﬁ]?é%wﬁf Rortd !y
prepared accordlng to |iterature procedures; see for exanple,

Nudel man, - et &hamacewtically gesaptablssexdpiestswhich are suitable for trep mantifactores e

pase rmy Do, PORE S E SRR Ingindee of Fapnble et lupsaidias

carbonate or caliumephdsphbte, kakium tafbdrefe] sediumPdarBenatRr ébGi@nPHhoéﬁhétBe
presence or’ absgac(ie of solvent. Suitable solvents include, for exanpl e,

acet ane, benzOhiACIPSE: HARuUlating F‘WGQ@*’GB&%&Q@ or exareple: maize staseh ori L e, . -

10 98/ 40080 3 lainic acid: bnding agoers, such 2s stapoh, peiatin,of aeacier AnCLKBARRIE

di oxane, 1, 2- agents, fafi exmmle,emhgne%mm steat&eh ei:ancrw&ir(ml&lalcd\f@bmmessed

d tli b i nprove ne_skilled in e
A by ST T By e R e HeL e coed PR ORBAIMANEL 1y o
other” 5 pafewmwess t@fmééleaﬁ?ﬁﬁb!e%?,ﬁnté%l/e éH&fbr&Eef'ﬂw%stége\?/fw fyled to

fall within the scope of " this 1 nvention
"The activiti egtra@snhm'ec@hgmansoatectfoe selective dizintegration arehadsarption in

usi ng gener al We ngt%i}‘égﬂhgﬁhm ques known to those skill ed in the _ar t_ |
Hard gelatin capsules or ||qu:d ﬁﬂed- soft gelatm __capsules.contain the
15 active ingredient and inert powdered or liquid carriers, stch as, but not limited .
to calcium carbonate, 'calcium phosphaté,' kéolih, lactose, lecithin starch,
cellulose derivatives, mégnesium stearate, stearic acid, arachis oil, liquid -
paraffin, olive ail, phamaceUtically—'acc_epted synthetic oils and other diluents
- suitable for the manufacture of capsu!es. Both tablets and capsules can be

.20  manufactured as sustained release-products to provide for continuous release - |
of medication over a period of hours. o
Aqueous suspensions. contazn the active compound in admlxture w1th

excipients suitable for the manufacture of aqueous suspensmns Such -
excipients are suspendlng agents, e.g., sodium carboxymethylceliulose,

25 methy1cellulose - hydroxypropyimethylceliuiose, sodium alginate,
polyvinylpyrrolidone, gum tragacanth and gum acacia; dlspersmg or wemng

- agents, such as a naturally occumng phosphatxde e.g.;-lecithin, or--

condensation products of an atkylene oxide with fatty acids, for example of
polyoxyethylene stearate, or a condensation products of ethylene oxide with -

30 long chain aliphatic alcohols, e.g., he_pfad_ecaethylehéoxycetanoi', or - ..
condensation products of ethylene oxide with partial és't-e':r{&erived from fatty __
acids and a hexitol, e.g., poIy_oxyéthyléﬁé-;é;bi-t-gl-_-;o-:ﬁ&:—leate,--or- a-—- B
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10 cons%ggm\gﬁth the activity of interest. For exanpl elrcmsmcaism t.y.'of T

conpounds useful as differentiating agents can be neasured using
standard net hodol ogy - of the nitro-blue tetrazoliumreduction assay
(e.g., Rabizadeh et al., FEBS Lett. 328:225-229, 1993; Chomi enne. et

al ., Leuk. Resconderétionia8ductofethylene oRide wnhlpaeualastersrdeweddm fatty
eI 126 CLLLMES e AR SRy ibe KD o inyhe oo EPeonleste;, THE
entirety). and aguesssSudfchsifHsan JBbS:ana:H'drfe%ﬁﬁE?é’ Resgrvatives, fopen -deened

to be pred| ctive and in fact correlative with in vivo efflc
(Cast ai gne et axampla etbyl, Taampwo[pwdrombgnzoate one or morem{nmaga;ﬁa,y
act v is t hal .0

whi ch is predi ferentiali p i cal
et nat i of t opne BE riireeloEhg Abafsy B 3EHe i mbre SykBfariito aodRis?45eREs

di fferentiati ogusreke, Satdharia, Qﬂ§¢a§ﬁ§°ﬁ@[§ig}ﬂ Sydiamnbfeted fromtreat ment
gr oups, as descrl bed in Choni enne et -al . (Bl ood '76:1710-1717, 1990

which is hereby Dispersahie powdess apdrgéamleawtahleufpspanaramrwfand as

have. ant1 - pr of 1947948 gsesgsion e SHBRURLT el )y e hf Hok Vit =

~anti-proliferaadmixta with hmnﬁesm@mwmngfagbhe suspendmg&!gﬁﬁt andveHg bon MRy
own to those skilled in the art.

be determ ned by nethods er kn
~General | y-*icceffOER PRSIyt Rﬁ? ﬁﬁ@g’iﬁ disgersing Pr wejting,agentsiand suspending .

“proliferat t |
br O TR LT AR Y eRfmlingd bl ¥R6C Slrtdafiicddphed dbbot, Dlibindite Por &t o
above, which i exﬁﬂentsa@mmmpledsWeewnmg)ilaweﬁng,emdaco!ﬁhm lgeltsa)can\dlsmh

predi-ct and correl ate antlturmr act|V|ty and in vivo efflcacy arethe _
human tunmor coP®RIESSHni ng L 20 -
WO 98/ 40080 - - syrups and elixirs can be formulated with sweetemng agents, such as :

PCT/ US98/ 04834 il
15  glycerol, sorbitol or sucrose. Such formulations may also contain a

demuicent, a preservative and flavoring and coloring agents. _
The pharmaceutical compositions can be in the form of a sterile
“'injectable preparation, for example, as a sterile injectable aqueous
suspension. This suspension can be formulated according to the known art
20  using those suitable dispersing or wetting agents and suspending agents
which have been mentioned above. The sterile injectable preparatidn can
aiso be a sterile injectable solution or suspension in a nontoxic parenterany-
" acceptable diluent or solvent, for example, as a soiutlon in 1 3-butanedxol
in general, w_ater, a suitabie oil, saline, aqueous dexirose (glucose), -
25  polysorbate and related sugar solutions, emulsions, such as lntra_libid@
(Cutter Laboratories, Inc., Berkley CA) and giycdis such as prdpylene glycol
or poiyethylene glycols are suitable carriers for parenteral solutions: -
Antioxidizing agents, such as but not limited to sodlum blsulﬁte sodium sulfi te
or ascorbic acid, either alone or combined, are suitable stabilizing agents.
30 Also used can be citric acid and its salts and sodium EDTA In addmon '

parenteral solu’aons can contain preservatcves such as but not limited to , S

benza!komum.chlonde, methyl- or propyl-paraben, and chlorobutanol.
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. assay des&wgp 55 6‘ Shoeneker et al.; Can. Res. 45:2145-2153; Ci‘/%gs/oﬁﬂd _
inhibitio orrerase activity as described by Hi yayama et al. . Natl.
Cancer Inst. 87: 895 908, 1995, which are both incorporated herei n by
reference in their entirety. These assays are descitibed in further detail
bel ow. -5 Cell mébhanﬁaceutncal compositiumamfmh@mmmveqt:bmmnalwel l's
(HL-60), human ncreatl carci noma cells (PaCa-2) @1% breast

adenocar ci nonecUBPeSitions %Etdﬂ'vew amiﬁ"F%PSﬁu_ﬁér ‘(‘??B#QP m t ur ed
as fol | ows. Caldrsdainfalliftfsh s'.%l %E’Mnng%n bugg?i' 5?#&21 égrﬁir{: tioh! nt ed

vmthzmvlglutamneandlnc at'ed at In a |ed5A)
Cerr] i ncuban:omnposﬁmm nayi beepart oéaltransmnnlaédgwoematnh t0p|cal formutatiosy,

t W d di t ch ts the wt h of
he. cel 1. 1 ne SHcBr W LaRORrAts SxapiaBia | (9% 4RS GOMaLER e Bipsent |
trypan bl ue expldifih ear Bl comicRrBsBORAla orkyEidh i HEREHY bodt ek 88 T e

harvested at various tine po | owm ng treat nent and St dl ne
trypan-15_ blmdodecylazacycupleutar.zm o the thecpeeeu'atmmeanmmgaagmts

e % or "G T8 OSAETNEE 3 Wb A e R EIO ERA SRS o ) °
M Carcnﬁcorﬁo?&ed%@%efe}eﬁ& in ﬁ@ﬁ%rﬁhr@@tt@(&és@ﬁbé%ﬂéﬁaﬁ@%nﬁﬁncm

hi st-ocheni cal 20 stai ning . of breast cancer cells using a human antlgody

to human. t@seiagents which earske infludes indhe trenssieraal or intrapasal. campesitions of

75:1722-1728, i ncor por at ed by reference inits entlrety
Ni tro-Blue Tettﬁgiﬁ{’]?ﬂt% (‘NBT) Assay: - Cell differentiation of

nyel oi d | eukeni a cediitablerphiaenaseltical edlrietare2BescribednIRemingtdd® reduction

activi ty as follows. Cell cultures are grown in the
Pharmaceuticatl Sciences, Mack Publlshmg Company, a standard reference

text in this field, which is mcorporated herein by reference in its entnrety
38 777 Various modifications of the invention in addition to those shown and -

- described herein will be apparent to those skilled in the art from the foregoing
description. Such modifications are also intended to fall within the scope of
the appended claims. | -

The foregomg disclosure mcludes all the information deemed essentlal
20 to enable those skilled in the art to practice the claimed mvent:on Because
the cited patents or pubhcat;ons may provide further useful mformatnon these
cited materials are hereby mcorporated by reference in their entirety.
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presence o 9s/4008¢ conpound: f.or, -t he de5| red time period. ThRCTAISPe48341Edi UM -
“is then brought to 0.1% NBT. and ‘the cells are stinmulated with 400 nM of 12-
O t et radecanoyl - phor bol - 13- acet at e (TPA). After iicubation for 30 minutes

at . 37[err]C the ceIIs are examn scopically by scorlng at
| east 200 cells. &Aﬂﬁé’ ‘F WO

98/ 40080 ' PH
28] 40080 ugas SYNTHESIS OF BUTYROYLOXYM THYL Del THY IOSSPaHATE ced as

t he percentage of cells - - cont al(GOMPQMNBdQI | ul ar reduced bl ack

formazan deposits cor the bi.lit | I Surface
" Antigen | m"runophenaﬂlﬁ‘p es:go bU?YmV'OxrfBﬂhYéa é%'z?ﬁpf‘ %(qqqgﬁ ¥8%pi ng |
ccan be CO@UCt&‘i'né&bﬂﬂa&f&l'ov&o*r%th amine {gtm(s%ﬁmcz?eaj waeléoeemsre wise

~according to size. The_expLessmn antigens fromearly
myel oi d - (CD33)totacsttreadesaiyu¢moﬂdemyI uné\oephetemm;g. 36 mmol) anctidyorometuyl n .

cor por ai ed_ ByoPare 2o s ol Snetfohahde Byg) i mnieifom - ¢

Eval uation  temperature uh@éinifi64§En.C ThehRatlicn Hikare WasPdatéd aggsmd #dd on,

- visible changes in nucl ear 'structure or immunocytochem cal anal ysis

- of Bcl -2 expr dsrsedipurs whereby a largepnoantefpiecipitats faraedndithin dayesd by the
appear anceu of c%r%ography (T LC: CHCI;:MeOH 7:1, detect;on-vamllm) showed that most |
of the acid had reacted. The precipitate was filtered and washed with ethyl
aeetate ‘The filtrate was partitioned between water a-nd ethyl acetate. The
aqueous phase was extracted back with a small amount of ethyl acetate, and
~ the combined ‘organic phase was washed three times with water, thrce times
15 - withra 5% _solutlon ef sodium carbonate (NaHCO;) and twice with brine, dned..
with magnesium sulfate (MgSO,, and evaporated to give the crude product as
" a yellowish material (1.6 g, 65% vyield) which was chromatographed on silica.
gel (60 g, ethyt acetate:hexane:isop'ropanol 8:8:1). Th_e product was found in
the second fraction. The pure produc{ (g, 40% yield) was a -cclorles_s' oil.

20 : Additional compounds of t__he invention are provided in Table |. These
compounds are those of Formula | having the designated groups. These -
compbﬂnds may be synthesized in a manner a_nalogeus to the method of

“Example 1 or as provi'ded in the Detailed De__s__cription of the invention.
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- L adder owsﬁgo%ose gel . For exanpl e, cel lular:DNA"i‘s. i'solpgrrtosodsd -
anal yzed y the method of Martin et al., J. I'munol., 145:1859-1867,
~1990 which is i ncorporated by reference herein in its entirety. '
Changes in nuclear structure can be assessed, for ‘exanple, by '
acridine orange staining method of Hare ®ipial 4. J. Hst. Cyt., 34:215-220,
1986, which is incorporated by reference herein in its entirety. 20 .
| mrunel ogi cal detecti-on of Bcl-2 can be perforned on untreated célls '
and cells treated with the test conpound. HL-60 cells are preferred but
ot her cell lines capable of expressing Bcl-2 can be used. Cytospins
are. prepared and the-cells are fixed with ethanol. Fixed cells are"
reacted overnight at 4[err]C - wWith the primary nonocl onal anti body,
anti-Bcl-2-at a dilutifon of 1:50. Staining 25
anti body binding, for ||e%<grrpl e, using Strep A-B _ Universal Kit (Sigm)

i n accordance with Abe neanufact Urq‘g,ﬁéreii,psgrgjq:@j_@ﬁs@.c-o;

G conl et ed: -t-0-vi-stiakize—— -

| dentical |l y-treated cel ©Rihich received no primary antibody.-can-serve-as—a - .

non-speci fi¢c binding control. Commercial kits are al _
-used for detecting apoptosis, forexanple; Oncor!s Apop Tag[err]. - -
22 - WD 98/ 40080 - L . R

- PCT/ US98/ 04834 -

avai | abl e. and can be

TP SO .
R - R R | Z| X - R%.O-
n-C,H, H - H |o] C,H.0 CH,=CH-CH,-O-
10 n-CyH, CH, | H |0 2Ethyhexy-0- | 2-Ethylhexyr-o-
n-C,H, CH, SHo1Oo - CeHsCH, 0~ — _csHngzg._
i-C;H, H H O CHs  C,H;0
| GH,=CHCH, H H|s C,HsO CHO |
| 2-Py-CH, CH, CH, | O CH,0 CH,0
15 3-Cl-C,H, nCH, | H |s CHCH,O - CHsO
n-CyH, C,Hs H |s n:CyH,0 . CHO
CeHsCH, '2-CHQ0CHZCH'2 H | O | (CHy),NCH,CH,0 | (CH,);NCH,CH,0
|4CHiCHps |CHCHCH, | H |0 | CHCH,O C.H.CH;O
nC,H, ¢, | H |o cHo |7 TcHo
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. Mbdul at i ow@§slﬁﬂ8® Expr essi.on _ The | evel s of eROFESWMR4A rom -

oncogene and tunor suppressor genes can be eval uated by routine
met hods known in the art such as Northern: ciblotting of RNA,
i mmunobl otting of protein and PCR anpl giagibi ©ne -5 Mouse Cancer

Model , Corrpounds may be exam ned for thelr ab1 i ty to increase

the life span 2

~car.ci homas and ==y s y T oS gbl BN el man et
al.,-J. Med. Chem 35 687 694, 1992 : or Rephaell et al., ‘Int. J.

Cancer 49:66-72, 1991, which are 10 |ncorporated by reference herein in

~their entireties. Inhibition of tumormsewtwasitestedrusing ce hrgs as fallowsounds- of -

the present invention in a | eukem a nodel can be tested as foll ows;

- Bal b/c mce are injFue eell limeslistéttin Table 2 wezé|ggowndo 70:80% comfinencsl irpr-

~‘control solution |s adm ni sgﬁggﬂ the f.ollown

t

the treated arfamaplete sediym $40-eant BW'%?Q%% ca?fa%,ruMF,%)s 10

The efficacy, FeriiRC 10 pofihL ShepRARS arid” RV Aufinie) "Bl Wefe' S

can also be t ousty inple cl noma.or B16

el anona by newrvested, washedBscarhplehe mediom amd bbentedt e(?eifvnabrht)ewaat ion =

every two week in.c trol treated. ani fficacy of-
conpounds in @PB&Y&Q{P%&'H@F@‘FHSM ecells were P’ﬂﬂegrfm%ﬁof?ﬁga%unan .

~ tunor cells S%@%ﬁﬁgﬁm and Bla?%&&%‘ﬁmﬁﬁble'ﬂm;bgrweu ontota‘n’Etjar6§e| '

1ines which can ncl ude ut. are .not pr ost
~ car.ci noma1q hurenderayer (4% jn Zﬁelveltniata& Afterovarmight numne RBaOIFBLQQFbwaSs)

Cruman e AR B R o ehRlioh, SR IER tneRRpIRRLELAER, Ay

the Irwemmrfobeal aathf sllsoNefdireatedneith blstipEfletat dase 010 mlly-

1100 nmy. Anti- nmor activity is_assessed- by neasuring the ay in
tunor growt h, QffigRlatin. The dosage of AB.or BODP which inhibited fifty percent or. nmety —

percent of cell proliferation (IC,, or IC,, respectively) was calculated using the
15 Chou Analysis' Median Effective Dose equation.
Clonogenicity is determined as the percentage of clones in treated
cultures relative to clones in medrumun-treated control cuitures, A
representative clon_ogemcrty titration curve for each of AB and BODP is shown
with four neuroblastoma cell lines in Fig. 1. The IC4 and IC,, values of AB.
2o and BODP for cancer cell lines are provided in Table 3. |
' . The resuits demonstrate that BODP is a more potent growth mhrbrtor

The life aqan of.

than AB. The data show that BODP and AB inhibit ceil proliferation-in‘a’ dose— )

dependent manner but that the cells are at Ieast an order of magnitude more
~ sensitive to BODP. The ratio of |C5° AB: tCs,, BODP ranges between 5.8 to

25  66-fold W|th a median value of 25.2 yM. Srmrtarly the ratio of ICy AB: iC_cJCI coTTe o

BODP ranges between 9.1 to 183.5 with a medran value of 28 75 pM
- These results demonstrate that BODP isa srgmﬁcant!y more potent _
tumor cell clonogemcrty inhibitor than AB. The dlfference between AB and

BODP is even more pronounced when the IC,, rs.compared.... ...The.!Cgo--yalues—---~-—---_---------—-
30  are clinically important for assessing eradication of residual cancer diseaser——--- o
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t unor Shl’l nki ng and/or |ncreased survival of the

' .PCT/ USQSWA@%M%O

treated animals relative to ° control aninmals. - Tel omer ase -
Activity. A high level of telonerase activity is associated with
the high 5 proliferation rate found i RappdCer cel I s. Conpounds whi ch

of cancer cell
abI e tel onerase

I nhi-bit.tel onerase activi W
grow h and de-differentiation. %Mﬁ rcially aval

20

25

30

assays may be used to ags f conmpounds
on cancer cell lines. - noprevention
activity of the conpound | ded in the
- two-st'age nouse car ci no gene5| Mcmt-mwTof N| shi rTBr@éstEGarcmoma(SL pra)- .
Assay of Canmpounds . ___|. M&Qﬂ%#”ds of th%réﬁe{fgfc%mé hetjr sal ts or
metabol i tesS, may be. e . _ -
- : ' PC3 - Prostate Carcinoma
S - LNCaP - _: Prostate Carcinoma
K-562. : En_ghrcleukemia
, . SK-N-SH_ Neuroblastoma
10 ~ NBAS-5 _Neuroblastoma
~ IMR-32 Neurobiastoma
L A1-58 - -Neuroblastoma
NBL-W-N - Neuroblastoma
SMS-KAN Neu_roblastoma
15 NGP - Neuroblastoma
) ) SK-N-MC Neuroblastoma
T SMS-KCN Neurcblastoma
_Table 3

INH!BITION OF ESTABLISHED AND PRIMARY TUMOR CELL LINES
o BY. AB AND BODP '

AB~ BODP Ratio AB/BODP
| | e, | ic,
SK-N-SH 998 | 3397 15 44 66.5 77.2
NBAS-5 883 | 13030 21 71 42 183.5
SK-N-MC 215 1314 | 37 | 145 5.8 9.1
IMR-32 - 881 | 3566 | 35 88 25.2_ | 405
NGP 197 | 1622 | 17 | 49 1.6 | 331
LA1-58 1627 | 2675 | 38 105 | 428 | 255 .|
SMS-KCN 1872 | NA | 54 NA 347 NA
NBL-W-N 489 3074 | 38 86 . | 12.9 32
SMSKAN | 1138 | 2079 | 45 | 128 | 253 | 162 |

-~ (a) All concentrations-are in uM.
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¥
.15 rreasw@gls/lmsm bi oI ogi cal .sanpl e by any met hod known t OPETES/6RIM | ed .

in the - art of pharmacol ogy, clinical chemstry or the like. Such

met hods for measuring these conpounds are standard nethods and -
“include, but are not Fi'mMted to high performarice |iquid chromatography
(HPLC), gas chr omat ogr aphy (GC) EjéAMBhE)n&t ography. mass spectroscopy
(GCM5), 20 radioi nmunoa \ l age and

For mulk at i on THE o on may be

adm nistered to a rrammbpamummqelpiANGRE;q .may be

adm ni stered in any ot her =—method of the I nven |on V\:hl ch i nvol ves
treating a patient by any means that 25 produces contact- of 'the active

agent with the age action i e.supject.. - ”
Mamal i an_patients W&Fﬁ%‘é‘ ?ﬁﬁ?@"fﬁ@ 88%&‘1 P@ngpﬁép wasbteld m‘ﬂf‘é})é\‘)ﬁpounds

_of the inuent icRRorTRlONMEEEEY i Blecsamireatiy cER INEMBXROA, whaéresrapﬁﬁﬁrl able -
for 'use in conjunction wt lEABhar maceutical s, eit her as

24 WO 9@depogarcinoma TTnr:CRL-1687). Freshly trypsinized cells were plated

PCT/ U898/ 0483 conbi nati on
of therapeuti %tg n(fe“S/dﬁFeiH% mnqﬂﬁgs%ng%ﬁ‘ﬁgé&%heﬁa\g@?mméﬁ%?ed al one,

but are gener Qﬂohtenﬁm:dn of edctdcownpbuad and mcubatﬁh&éﬂﬂ@ﬁbhte?ad 37T in 5%

"sel ected on the basis of the chosen route of dm:ni strati on and

‘standard phar fee<ar¥ a¥apsphere; | he cutiires yargyvashedwith PBS&B freshangdiym wass of
the invengd on a%édb?neww&héer ac-fléﬁlacut%é& Rherab: 2days fo r?g?wggairfg&'ﬁém of

transmucosal, recta I ntranas m ni stration
: -colomes Colonies were fixed with methanol, stained with Giemsa and

counted. All incubations were performed in triplicate.

The results shown in Figure 2 demonstrate that 24 hour treatment with
~~BODP ¢aiised a dose-dependent growth inhibition, with complete inhibition -
15 occurring at concentrations above 50 uM. In contrast, a 100 4M dose of AB

did not cause complete growth inhibition of the cells. |

| EXAMPLE 4
INDUCTION OF DIFFERENTIATION

- _~ Cancer cell dlfferentxatlon was evaluated ina human leukemia cell line
- _'20'_. _ by mtroblue tetrazolium reduction (NBT) activity (Koeffler, Blood, 62: 709-721
- 1983) or by changes in expressnon of myelocyt:c maturation marker CD11b.

. Differentiation was also evaluted in_a breast carcinoma cell fine by lipid
____staining (Bacus et al., Mol. Carcinog. 3:350-362, 1990).
| The level of CD11b was measured on HL-60 cells by flow cytometry
25 using a monoclonal antibody (MAb) against CD11b in a standard indirect
~ immunofluorescence assay Cells were cultured for three or six days with the

indicated concentratlon of BODP Cultured cells were collected by

I ----------centnfugatxen resuspended at 1 08 cells per 20yl RPMI+1 0% FCS and
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unit dosaggofogupaseas is well known to those skilled in t he " pPRBG s cal .

art. The term "parenteral” as used herein includes subcutaneous,
i nt ravenous, intranuscular, or intrasternal injection or infusion
t echni ques. 10 -The -appropri.ate dosage adm ni stered in any given

case will, of incubated with MAD for80/mitrpésdt 43CLUTOR delieWerbagashed twitsth as

~the phar macodyn aracteristics of the particular agent and its
node and rout e® @EﬁBS"' 10%6&%@"&’?@#?4% d withea 3620 difidion of FilEacenjugated

met-abol i sm  WeFg)? $laghiéhtiof FABBIE: iti-mouse Ig Gt 28t dﬂ?ﬁur&l@%%&( e%wh-gﬁ!] e dark.

i nfl uence response to the conmpoun e na ure an
- synptons; the Aftetwashiogribe ceﬂmtwn:e autoidRBSt+ht0% ROSefiow cyfometry was

t t nent ; d t f t A-d d f t di t
be T s caeiee, S e HEGSHTIBEHoR bSO faing,An RS onBer. féﬁgqedg? i
body mass = to exdftﬁﬁbﬁhﬁvé]éngtﬂ"bf @83 hfh BAS %ﬁfﬂiéé’ Qﬁ’f%%ul? DY cafls.S:

“mg/ err] body mass. Dosage torns corrpos t1ons sui abI e for
adni ni st rat i onfeselisaee ﬂhﬂwomapmcally Iatﬁlgﬂl’813 nGODRP aasid mbré. agfivective

i ngredi ent per se har nmac : conpositions the. _
act!ve 'ngred'%ﬁg}qtmﬁhom PQ” é% nt in an anount of -~ about

0. 5-95% by wei ght bﬁﬁ@éxﬁ@shiﬁﬁ df%@hﬁ‘ﬁkﬁééséﬁ 7368 mbﬁbt‘é@s:m of

The active ingredient may be adm nistered orally in solid or sem.-soli
dosage foffs, Wiltated cslﬁ waRRthe selisivgre exposed tp4Q UM BODR idrdour days. eAS

and 25 pOaggﬁsrsam&&oh&r{t+a%pgg§g?\§f’r%2ﬁ&f%”%%ﬁ“%%%e BeRa b’ B iR

suspensi ons. hlghemnrmleﬂtraﬁen adABr(Bqu.IMﬂmeemBQhé|éx25redsibr§6\eCD‘1qb'tbqu' d
dosage forns. clude transdernal adm nistration

her dosa
via a patch ne QW'?'d? %nynfhﬁrfﬁ"d above the basal levetexafessed tmentreatedded f or
oral use may t&ug.repar ed according to-any 30 nmethods known to the art

for the manufacture of pharnaceutical conpositions e_.and_such ... ... _

conposi tions may contain one or nore agents i ncluding sweetem ng
25
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PCT/ US98/ 04834 agents, flavoring agents, coloring agents, and
. preserving agents in order to provide a pharmaceutically el egant and
pal at abl e preparation. : - Tablets contain the active ingredient
i n-adm xture wi th non-toxi c : pham | y. .accept.abl e excipients
whi ch are suitable for th aeﬁé&t B H O@LOBN'Q?NTP@@@ exci pi ents may
i nclude, for exanple, i neﬁﬁgmm%g_—mThosphat e,
.cal-ci um car bonat e, sodi um carbonate, sodi um phosphate, or |actose;

granul ati ng. di sint ﬁrat | ng gents nmai ze starch or -
|

| e _
“atginic acid; bindi'Rguelipmeid e@ﬁ@’ﬁbﬁb("ﬁts Wﬂﬂesg%v"éﬁmeawea@é{éwa and _
| ubricatin anpl e, magnesium stearate, stearic acids of
oy s SOTRIGHREM Y mhoBLATD €, 109

talc. Conpres may. be uncoated or may be sugar -ceated-or—
~filmcoated by knoym) Hb Measenslrmem.lé-lennmglohml«vasmeaamf@bybenzdmea and

Sefective ai s RBRSA KL Tels afer Simm exppsure 1o EUBF o Ad BEbatingphe -
tract. gocedurggfql:,wé@éfg yrﬁﬁa or liquid f| |l ed soft gelatin

capsul es cont active ihgredient and inert powdered or liquid
carriers, such as, (But Quantitativé measurement of fe&almmglabmma in 562 um

Prosphet . o alfle bELARR erHFub U S potermion BV 0h SeEoslim B Ve

oi |, pharceressure YiqariceirbRatsyraphe (HPLC) ke duddribed oy Fibadtest &/, B!ood
swtabl e for the manufacture of capsules. Both tablets and capsul €S can be .

20 . manuf act &1etPI16381%%ed rel ease- products_to provide for continuous

Cosponsi ons cont o (auRdll; KE2 & BFehAtoRlast Bl e objpingd from ENIRE,

sui tabl e for RocknilepMD)ithatdelelopsisome pmpemesloirwyth&ichnegakarqacy'taidrnt S

are suspendin en di um ar box | cel 1ul.ose e
met hylcel | ul og’é‘"%?ﬁ)é‘? 'E%g%ﬂ*ﬁa ‘%ﬁ(g SQ%HMWW EBi 'm}&ed by different

pol yvi nyl gy r eheftiEds. }QS'GQ kéﬁ&@ﬁ?&‘éx‘bwrﬁiﬁchﬂmprﬁﬁﬁhﬁwnﬁ'199??@'919 or We”' ng

agents, such as a naturally occurr phosphatid g., |lecithin,
" condensat i on §ND§'@M@9¢W&WIQM‘BM¢ d@euswereaucqbam at;;m%nn exanpl e of .

humidified, 5% CO, incubator. :
Treatment of K562 cells with BODP or AB showed that, on a molar
basis, the compound of the invention had higher activity in inducing erythroid
20  differentiation (as measured by hemoglobin accumulation) th_an. did AB. This
was evident from the highér proportion of Hb-cohtaining cells per the total cell
population ( Figure 4)’as well as the total Hb content of the cultures (Figure 5).
The éxtent of differentiation of the treated cuitures was directly related to.the
| drug dose. The: diluents, DMF and water, had no effect on ceil growth cell
25  viability or differentiation.

35



30 long chai'n aliphatic alc decaet hyl eneoxycet anol , or
arti al

pol yoxyet fwb%m@bear at e, or m ﬂ giﬂﬂ Bméoducts of | et'hybf@ggmhgj‘,éWth
*Ne

condensation products of ethy esters derived from
fatty acids and a hexitol., e. ~ pol yoxyeth"‘jr eSOl bol eat e,
OF 8 o 1aag WHAT IS CLAI | 765 SHEET s R4

"PCT/ US98/ 04834 3" nsat I'on product of et hyl enBEBMG&B withlpartial
esters derived fromfatty . acids. and hexitol*amyarides, :e.gd.,. .
pol yoxyet-hyl ene sorl;il tan mﬁ% eat ous sus ensi ons can aI SO

contain oné or nore'prese sofetﬁﬁt'"g' Pfeveést'agﬁr@"é%’mw NG CHIEPF, -
p- hydr oxy Benzggieh proifterafive BNdtdE6PNA gﬁﬂeﬁﬂﬁﬁﬁ:ﬁ con?pnse@%nﬁ’iﬁus‘i'é]’fﬁg €o|tﬂ¥°r' ng .

agents, and one or m)re sweet enl'ng agents

sacchari.n, .3or.. paﬁemtramamahbotacomwndteﬁectwe to treat preventsmameitdrateubwer s - -

and granul es suitable aration of . an agueous .S ensi_on t he
addition oft waf8PC epfrq{\ﬁ‘ 15[%#2@ B‘ﬁe\/%' n; 39 compound s gepreserggﬁ,wttﬁpéowlﬁé: a
dispersing or wetting agent, suspending agent. and one or 10 nor e
preservatiyes. Suitable dispersing or wetting agents and suspendi ng

agents are exenplified by those aI eady mentioned above. Additional .
exci pi ents‘i for exanpl e, svvee}\eris & flavoring, and col oring agents, can.

al so ghe present. rups and elixirs can be formul ated
with sweetenl ng agents, such as 15 gl ycerol, sorbitol or sucrose. Such
formul ati ops n%y\ s A gont ain a demul cent, a preservative and '
flavoring &and COPoPT ng agents. The pharnmaceutical conpositions .
can-be in the formof a sterile . hpj ect abl e preparation, for exanple,
as a -steri:ee i nj ect abl e aqueous (") o - ' '

12 R-C-0-C-0-

13 - _ | :

e | L2
15 and wherein

16 | Ris C, - C,,alkyl, C,-C,, alkenyi or C,-C,, alkynyl, each optionatly
17 substituted with at least one amino, -acylamino, halo, trifluoromethyl, hydroxy,
18 alkoxy, alkyl, carbonyl, aryl, heteroaryl _group,' or combination thereof;

19 'R'and R? are each ind'epeh_déntly H or C,-C, alkyl, CfCé alkenyl or C,-
20 - G, alkynyl wherein the alkyl, alkenyl or alkykny! group or combination thereof
2 _lis optionally substituted with halo or alkoxy;

22 Zis oxygen'or sulfur,
23 with tﬁe proviso that when Z is oxygen
24 X is R*or ORS, and .'
25 " R®and R® are both H or each is mdependently C +Cs alky! alkenyi

26 :alkynyl aralkyl aryl, heteroaryl or heteroaralkyl

27T RYis C,-C, alkyl, alkenyl alkynyi, aralkyl aryl, heteroaryl or
28 -heteroaralky!

.36 . is Sheet Has Been Reﬂlaced

T i




'.;suspen5| orwoTg844080uspensi on can be fornul ated according to tREI/ASASIMS3art 20
usi ng those suitabl e dispersing u and suspendlng agents
whi ch have been .nentioned above. T““ﬁﬂﬂumuﬂﬂﬂt ctable p can
al so be a &f eridnd whesZtiaaugysol ut'i ofi o?' st spenS| o\-?. '

parenterally- accept abI e d| | uent” or sol vent. ! :
sol ution- 90 1, 3- but BMOR’ or OR* wherein | n general, wat e oil,

sal i'ne;. agyeous dext | e te and, related su

‘sol uti onsqylerrul si ons, a'gs'ﬁdcﬁ g&??ﬁ %‘SF&%T“&?@&?" < tta aq'f%ﬁl‘%’r’y'LQ@Wﬂt 8%’@3
Inc., Berkiey Gfal ?mﬁeairua@l &r Betefoaaligl:opy! ene gl ycol

polyethylene gl ycol s_,are suitable carriers for parenteral solutlons

Anti oxi di zZBng agent K" 18 GatCelkyualkaoyl, plkynyleand carativi, iheteloanyiicrt e, sodi um
sulfite, : h%%er@ﬁ% i.c acid, either alone or conbined;, -are suitable

st abi i zi ng agen " Al'so used can be citric acid and- its salts and
sodi um ED®BS. | n addionoth X and ORr"aaremeral solutions can contain
preservatives, such as but not linmted to " benzal koni um chl ori de,

met hyl - or' propyl paraben -and chl orobut anol .

27 \\D,98/ 40080
PCT/ US98/ /Slaas 2. Themethod °fh%'?'rr'%3eu"t"h%’ﬁ‘" @d?rﬁi%‘?‘?’? ons of the

present invention al so incl ude conpositions for ‘delivery across

cut aneous.Qr nucosal, epithelia,i i.n transdermal , intranasal,
subl i ngual ! buccal , and ﬂ@t’ﬁ?thga frﬁ?@tf?&whﬁtem%@rﬁu fur. " conpositions may
be part of a transdermal device, patch, topical formulation, 5 gel , etc,
"W th appropriate excipients. Thus, the conpounds of the present

i nvention ¢an be coffpoundbe mﬁmhdaofmtmm1mhememd%hsapmpyg agent ‘such as 1-
n- dodecylazacyclopentan 2-one or the other penetratlon enhanC|ng agent s

_1 v oo Do The method of claam 1 wherein R is C, to C; alky! or alkenyl

2 optionally substituted with halo, alkyl, aryt or heteroaryl.
+ 6 Themethod of claim 1 wherein R' is H or alkyl and R?is H.
1 7. The method of claim 1 Wherein R' and R? are each H.
1 8. - The method of Claim 1 wherein said compound is

- 2 butyroyloxymethyl! diethyl phosphate 1-(1-butyroyloxy) ethyi diethyl
3  phosphate, mono(butyroyloxymethyl) phosphate or 1{1 -(4-pheny|but—

4 yroyloxy)ethyi} dtethyl phosphate '

“U747 9. 1 The miethod of any one of claims 1 to & wherein the disorder is

2 leukemia, squamous cell carcinoma, prostate carcinoma, breast carcinoma,
3 colon carcinoma, pancreatic carcinoma, lung carcinoma, renal carcinoma,
4 neuroblastoma or melanoma.
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-+ di scl osed wo 9dHdaso Pa OSHEETP' H‘ASlBQSMFO whi-Cchp@rrgsysmassay
i ncorporated by ref enmmﬂﬂ“mmﬁ t| ESNCcEQ descli be
penetration-enhanci ng*10¢ t adents whi uded in the transder nal
or intranasal conpositions of t-his invention. - Sui tabl e

~ phar maceutq cal carri@®rs ‘Hi@n‘léﬂmob@lﬁ&bﬁewmmboﬂio%wherem%E@t‘ﬁﬁ%h&a| -
Sci ences, Mack PHbI ishin any, .a standard reference - text in this

“field* whizh 182 HEB*P‘}%?&P@Mea@nter@yy.rtéamﬂmramsmmsaﬂmy 15
“Vari ous 'f'lﬁ@éﬁ%ﬁ?lyoiecmgdr%@%b?” in addition to those shown and

descri bed herein be "appar en those skilled in the art fromthe
f or egoi ng .description. Such nodifications are also intended to fall

wi thin the scope of t he a ded cl ai ~The_ for el 0| ng
di scl-osuré i ncl udes tal | Fﬂ?emﬁm‘:@f Wbﬂ“%@@ﬁéi"‘@sb%ﬁi \ethemn saideft

those skild ed anfloddtds ahlarheuitieifective 16 it AISTEHL LEYGIHLOD ﬁﬁ%ifﬁigt i.on

the cited patents -or publications nmay provi
t hese "~ cited materials are hereby ihcorporatéd.by. reference in their.

entirety. ' . o e . .
_ Y | 12. - A methqd of_dlffe__rept_natmg_pr blocking proliferation of cancerous
2 or neop_lastie cells comprising administering to said cells a compound

represented by the formula:

o~ an &
X

¢ whereinAis

.10 (o8

1 _ _ - I

12 R -C

13 o : |

14 ' . R?

15  and whereih _
.18 Ris C, - C, alkyl, C;-C,, alkenyl or C,-C,,alkynyl, each optionally

17 _' sUbstituted with at least one amino, acylamino, halo, trifluoromethyl, hydroxy,

18 . alkoxy, alkyl, carbonyl aryl heteroaryi substltuted heteroaryl group or

19 comblnat:on thereof o

20 R'and R¥are each independentiy H or €,-C; alkyl, C,-C, alkenyl or C,- -
21 '. - Cg alkynyl wherein the alkyl, alkenyi or alkyknyl ¢ group or comb:natlon thereof

2 is opttonally substltuted with halo or alkoxy,

23 Zisoxygenorsulfur, ..

24 .. with the proviso.that when. Z is oxygen ... ' _ S S S
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" PCT/ US98/ 04 34 H“!m‘lmu‘w MIIMA EXANVPLE 1
SYNTHESI S OF BUTYROYLOXYMET TE

(COVPOUND 1) : ~ The synthesis of butyroyl oxynethyl. diet hyI
phosphate BCDP) s P I n N ) (5
m, 1.2 e “was amg?da’gjrﬁ gm?eggbﬁﬂ-i%teg%g Ilé'?lmrred dehﬁlt{ﬁ%%‘ d|§'(‘a<(aE$/"3
phosphat e27(4 allgmyB(araﬂmll, ;ir}é.rhetetdanylcnrd‘teiqsroara!kyl butyrate (4.12 g; 1 eq) in
dry di methyl f ormanmi de (DWMF) (10 nL), at' room t enper at ure under
nitrogen. - The reaction m xture was heated at 65[err]C for - three hours
wher eby a,d arge a f | apei

chr omat ogzrdaphy Trljlgm%lgélcfée%f'?? ak%]—yleaﬁ(?hyg?é%??oﬁw\l/;hnéltl lin 'chhowed that -
most  2%f resralkylad reacted. The preci pitate- wasmiu—t—e—r-ed—and red -
with ethyl acetate. The filtrate was partitioned ‘c'ﬂ ] - :
ethyl acetate. The aqueous phase was extracted bgck .

anount of et hgndagiedrmZds saiigr =~ the conbi ned . or gani d.Qhass asked-
three tines with water, three EIITES 15 with a 5%solution of. SOdI um

car bonat e3% NaHCO e?¥ IB)A.dRcor QR WhereiR brine, dried with magnesi um

sul fate (MyS err] t h p. t a .
yel | ow shygnat erial 5% &%gi/% 'ﬁg?é?“%ﬂt@’ H & (6 %%igg}r@’pﬁ@gnﬂha?f'l ica
gel (60 @33 et hyélkﬂpbéﬂ@arlybmamermakypanol 8 8 1) The -product was found - -
in - t he second fra ti 'ur-e roduct % yield) was a

col orl ess3oi|. 20 % ﬁcﬁl\‘x FV'CB%Bﬁnﬁyl@mﬁwéi\%ﬁy@ﬁﬁ 187 are provi ded
in Table Jo. T corrpounds are those of Formula.l having .the
desi gnat ed" grgﬁgeg"a‘ﬁf?’ conpounds may be synthesized in a nmanner

anal ogous3ét 0t he rremrﬂmihdtand OR%‘aa‘enQnI e 1 or as provi ded in the Detailed
_ Descrlpthin of the In

inan amoun etffecp ive to cause dlfferentlatlon of or to block proiiferation of

38  canhcerous or neoplastzc cells

1 13.  The method of Cl"airh 12 wherein Z is hxygeh.
1 14 'fhe method of claim 12 thergin Zis sulfu;. |
. 15. The method of claim 12 whérein Ris propgl/.i...
_. 1 16 The méthod of clalm 12 wherenn R is C .to Cs.alkyl or alkenyl

2 optnonally substntuted with halo, alkyl, aryl or heteroaryi.”

1 17.  The method of ciair_n 12:'wherein R' is H or aikyl-zmd--R_.2 is H. -
1 18 Themethod of claim 12 wherein R’ and R? are each H. |
. 19. The method of Claim 12 wherem said com_p_ound is .

2 butyroyloxymeiﬁyl diethyl phosphate 1—(1-hutyroy!oxy)ethyl dvethyi SO
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Table 1

10
11

12
13

14

15
16

17
qg

[err]

phosphate mono(butyroyloxymethyl) phosphate or 1{1-(4—
phenylbutyroyloxy)ethyl} duethyl phosphate |

| PCT/USPR/O4834

TTHIS SHEET HAS BEEN |
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20.  The method of any one of Claims 12-19 wherein the compound

is administered to said cells in wvo

21.  The method of any one of Clalms 12-19 wherem the compound

is admmlstered to sald ceils in wtro

22 ~The method of any one of Claims 12-19 wherem said compound

is administered orally, parenterally, transdermally, transmucosally,

intranasally, rectally or topically.

23. A method of increasing hemoglobin content in the 'blood ofa

patient which comprises administering to the patient a therapeutically-effective

“amount of a compound represented by the formula:

ab
U oRe
wh_ereinAis |
o R
i |
R-C-0-C-0-
Lo
_and wherein

RisC,-C,, alkyl C ~Cio alkenyl or C,-C,,alkynyl, each optlonally

substituted with at Ieast one amino, acylamino, halo, trifluoromethyl, hydroxy,

combination thereof

heet Has Been Replaced

LT o

- alkoxy, alkyl, carbonyl, aryl, heteroary,substttuted heteroaryl group or =




g e NN o
n-Clerr]H err] O Cerr]Herr]O

CH[ err ] =G¥ (z:Hl[Ete LH rfg %D are each mdepeﬂdgt@ E]‘#[(?ﬁte:]i a|kybc -cAkérjilor C,-

- er r] Herr|Cq al nyl wh@i‘ém ithé alky!, alkenyl or alkyknylkgroup_ ©r combmatxon thereof
e

i - C{ Hr :_I ][ ﬁye]r rcil_ls[ g;r:trionally sqhstntut«% with hahg ro;]aiHLtyr e O : q err]H er r]
]

Herr]O CH err] =CHCH err]
S Cerr]Herr]O Cerr]Herr]O .

-Py-d 12]H[err] Z is oxygé€hloe sulfur, CI(-:I% rr]l ISf;lEE!%&‘IAS B]E l

n-Cerr LL

g e HD"@ﬁhrtf‘élﬂ"QY'ﬁf(’:&f'at "Lhén i 0&3?'?] Herr] O !

-Cerr]Herr] B H S rIHerr] 0
err ]H[el_gr4r]0 ' XISFgz&rdjkcf[gg“?%H[err]CH[err] - 2- CI—I[erp]g[.Cﬁl{re]rr][(Ca:Ir-l{]err]

r

H[err]

28

O B0 er 1)) RiarnRi e byt o eath € Ddoperitptty Cy Gt oy 1] O
14 | R B S, Ryl et oA 0
!

7e”] R* ts@dﬁ&élkﬁl alk[eny# ]alkynyl aralkyl"laryl ‘Heteroaryl or |

heteroaralkyl

26 and when Z is sulfur
30 XisA, R'or OR® whereln
T Tr | EEE - R®and R® each is independently H, C,-C, alkyl, atkenyl, alkynyl, aryl
| = aralkyl heteroaryl or heteroaralkyl;
33 . R%is C,-C, alkyl, alkenyl, alkynyl aryl aralkyl heteroaryl or
34  heteroaraikyl;, .
35 or both X and OR® are A _
3  in an amount effective to cause differentiation of or to block prohferatton of
37  cancerous or neoplastxc cells.

1 24 The method o'f Claim 23 wherein Z is o*yé’en.
1 25, | The method of claim 23 wherein Z is su'lfulr.
1 26, The.-m'eth_c;).d of déim 23 wheréin R is pmpyi..
| 1 | 27 - The method of clélrﬁ 23 wherém Ris C to'. Cs alk).:I or élkenyl-

2 ptsonauy substntuted with halo, alkyl, aryl or heteroaryi

T T T T8 The meth'od of claim 23 wherein’ R’? is H or alkyl and R?is H.

_—________________"_____

i .

.1.



230 - V\Ova%ﬁm&p ' .- ""#CT)US§8104834

I TR [Fo s,

- tunor growth was tested usi ng cell I nés &s 10Hows E

lines listed in Table 2 were grown to 70-80% confluencd in R B‘eﬁﬁgpete
medi um.(RPM 1640 cont al n| ng 10% fetal calf serum (FCS), 100 1U . -
“peni ci~l [int 100 [ergq -g/ mhesmethnadeiclam 23 whersin R’ gnd rﬁrﬁ@aChd,él s were
harvested, washed in corrpl ete .medi um and counted. Cell viability. was -

determ ned by trypan blue exclusion. The cells were placed into soft agar
- (0.12% in 1edi a) argD.pl dttedmethdd G00Iaim #d whemdih sai@ecfompd:dm@rsto an agarose

‘2 butyroyloxymethyl diethyl phosphate, 1-(1-butyroyloxy)ethy! diethyl

3 phosphate, mono(butyroyloxymethy) phosphate or 1{1-(4-
4 phenylbutyroyloxy)ethyl} dlethyl phosphate

1 | 31.  The method of any one of Clalms 23-30 wherein said -
2 hemoglobin is fetal hemogiobln |

1 32. - The method of any one of Claims 23-30 wherem sald
2 compound is administered orany or parenteraily

T 1 733 Amethod of trea”ting’a biood dlsorder mapatlentwhlch R

2 compnses administering to the patient a therapeutaca"y—effectlve amount of a
3 compound represented by the formula: '
4 A
5 X
6 -A-P{
; UoRY
'8 whereinAis
e g _ § o TR
1 R C- O G- O-
12 R ; R :
3 -, R
.14 and wherem e _ _ _
15 RisC,-Cy alkyl CZ-C,O alkeny! or Cz-C aalkyny! each optlonally

16 . substituted with at least one amino, acy!ammo halo, trifluoromethyl, hydroxy, |
17 alkoxy, alkyl, carbonyl, aryl, heteroaryl substituted heteroaryl group or _

T S comblnatlon thereof .
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10 underWQwsts@ 4% in 24-well
BODP was added at .the indica
nmedi a al one. As . a control fo

|
super| et hal dose of ] g/ nt" of’t%ﬁsﬁﬂatl n. ! The dosage of AB or
BODP- whi cH'® nhi bi teE{ L’té{ reagh in tWH'Ur‘C“@1 raletht CoEs alikeny! or C,-

Py 00, S bl sk 890 oY Bl LA s

deter mi nedas isheptionaliysubgtitutdd withihado onalkoggt ed. .  cultures relative

-at es. After over ni ght cmdmvsgsmﬁs‘gor
103 Control cells received

t' ﬂ*‘ it F were treated with a

to clones in mediumun-treated control cultures. A - representative
cl onogenicity titration curve for each-of AB and BODP i's: shou"l I”Ju"mmm””",
four ~neurgpl ast ona gt boxdhdiesr sl 9- 1. .The IJerr] and 1

AB 20 (r?g ODP f or caﬁiéger ceﬁ‘ﬂﬁl nes .ar.e..provided- in-Table 3.

The resul tz3 dewﬂhiluearmnsmﬁtatm Zds axygere potent growt h inhibitor

t han AB. The data spawdhat &gDP nd AB inhibit cell prollferatlon in a
dose- = dependegt I% bu?n‘?hat the.cel.ls are’at |east an .order: of

tud ' 3 5t
S0P 1 anga bet weerr sehors, o8 2o tPPEFact RFpgbeathey %Fa?‘kgf%qf[em y

Similarly26he alsyny, analkw:[arylr pemoan;ﬂ er heteroaralikyBODP r anges between 9.1 to
These, resul ts

183.5 wi th_a nedi angpy e

'dem)nstra?é t hat BC%D?%g goéfléﬁlql @W%%fan earW’ heteroagyl,gg, cel |

cl onogeni @ty heéterduralkyl;t han AB. The d| fference between AB and BODP
is even nore pronounced when the I(Jerr] is conpared. The tCferr] values 30
are clini caI ly .i mpor tant for assessing eradl cat+i on -of residual. cancer

di sease. 31 D 98/40080
PCT/ USO8/ 53183 and whenZ|ssulfur o “Table 2 . A
30 Xis A, R*or OR® whereln o .
<IN " _R’and R°each is mdependently H C —C alkyl alkenyl alkynyl aryl
32 aralkyl heteroaryl or heteroaralkyl
33 R*is C,-C, alkyl, alkenyl, alkynyl, aryl, aralkyl heteroaryl or
. 34 .heteroaralkyl
35 or both X and OR® are A.
1 34.  The method of Claim 33 wherein Z is oxygen.
1 35. The method of claim 33 wherein Z-_is sulfur.
1 36. The method of claim 33 wherein R is propyl.
1 37. Themethod of claim 33 wherein R is C, to C, alkyl or alkenyl

2  optionally substituted with halo, alkyl, aryl or heteroaryl.

3 Themethod of claim 33 wherein R'is Horalkyl and R*isH.

Thﬁfﬁﬁiiilﬂﬁlﬁﬁll )
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MCF7- 40F

N e I S
Breast Carci noma - Rﬁéﬁ i Prostate Carci noma .
LNCaP ' Prostate Carci noma : K-562 .
Erythrol epkemia 38, The method of claim 33Wv!hbr‘éhh R' and R? are ddehrigbl ast oma 10
NBAS- 5 . Neur obl ast oma _ | MR- 32 .
Neur obl ast oma . g LAl-5S _ ~ 'Neur obl ast ona
NBL- W N - ur:
Nour obl acl oma 15 40 'ﬂ@ ArtisPof Ciaam'\?aawherem said compo@@r bl ast oma

SK-N-MC 2  butyroylodgimettbli digtioylgphosphate, 1-(1 -butyroy!oxy)ethﬁl‘tﬁeﬂﬁ@!\l
Neur obl ast ona

N BTN Ophesphate, Srens (MRt YVRhRSEERE O Tikddo0

BY ABAND BODP ' Rati o

AB/ BCDP X hecé’|b”“f°%'°xy)83ye}rdr'fthyl %oﬁ at FC[ err] 1Cerr] I1Cerr] -
Il err] . ~ SK-N- SH ~ 998 _ 3397 .- 15 44 . 66 5 o .-.77.2
2' EQS'_ 5 . 1311 4 | 82‘;’ 41. larq'@@ethodl of5ary one of qumgﬁ-ttpmeggm treating s@gq M:_-

| ?66 . 452'5 blood d%%rder con?&is%s mcreégrné the hemo%bm content in céﬁ’s?of said622

3 patlent

1 42. The method of any one of Claims 33-40 wherem said dlsorder is -
2  selected from the group consnstmg of thalassemias, sackle cell anemias,

3 infectious anemias, aplastic anemias, hypoplastxc and hypoprohferatwe N

4 anemias, sideroblastic anemias, myelophthisic anemias, antxbody-medlated

n

anemias, anemias due to ch_romc diseases and enzyme-defi ciencies, and
s anemias due to blood loss, radiation therapy and chemotherapy.

| 1' 43. The method of"eny one of Claims 3340 wh_erein said compound
2 is administered orally or parenteratly. |

1 ~ 44. A method of modulating an immune response in a host whxch
2 comprises admmlstenng to the host an amount ofa compound represented
'3 bythe formula:

4 2 -
8 A-p X
7 - OR?

g whereinAis

“ “ﬁﬁ’iim‘iiitﬂiti"m Iilt
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128 25.3 16.2 (a)" Afl bon’terf‘trétlonsare in[err]M

I%éT/ us98/ 09834 WO 98/ 40080 O R' THls SHEET HAS BEEN d _XAI\/PLE
3 - 10 “INHIBI TI N OF JHUMAN CLONOGENI ¢t TREPLAGED -

OF . HUMAN -RANCREATI C CELLS R -C-0-C-Orhe effect of 24 hour exposure to
. BODP or ABpwas determned by a 5 cgl ony-form ng assay on the pancreatlc

~cell lineyyBxPC-3, which is a pri mary R2 adenocarci-nona -
(ACTTnr: CRL 1687) Freshl ytrypsinized cells were plated at 500
cells/dish g}?j Eé Rl tissue culture dishes with the indicated
concentratl on of each conpound and incubated for 24 hours at 37C in 5%

~CJerr]/ais at m)spher e F{hsO;uICI patkyl, \Q;F@w\weényﬂo IC,PERynyl; eath nedi um was
10 added, and the c aﬂ L’I ¥vec[w I'ncubated for. 7-1 Iy %o al low the .

“formationt®f optionallysyrsiutecwithsh '8@51:\/@?%3!”\'%@%%‘“ nge balen gilucsomethyl

S wth Genga arﬁifdroxy, alkoxy, alkyl, carbonyl, aryl, heteroaryl, substxtuted heteroaryl group

' 18 or combmatlon thereof:

19 R'and R? are each mdependently H or C,-Cs alkyl Cz-C6 a!kenyl orCp-
20 C; alkynyl wherein the alkyl, alkenyl or alkyknyl group or combmatton thereof

21~ s optlonally substituted. wnth halo or alkoxy,

2  Zis oxygen or sulfur,

23 with the proviso that when Z is oxygen
24 X is R* or OR®, and
25 - R*and R® are both H or each is mdependently C -Cs alkyl alkenyl

26 alkynyl, aralkyl, aryl, heteroaryl or heteroaralkyl
27 R*is C,-C, alkyl alkenyl alkyny! aralkyl, aryl, heteroaryl or
_2'5 ~ heteroaralkyl;

29 and.'When Zis sulfur

30 . - XisAR'orOR® wherein
31 ' R3 and R® each is mdependently H C, C a!kyl alkenyl, alkynyl aryi
32 aralkyl heteroaryl or heteroaralkyl
33 '_ R*is C,-C, alky!, alkenyl a!kynyl aryl aralkyl heteroaryl or
34 heteroaralkyl;
35 or both X and OR3 are A.
Ty | ' 45. The method of Claim 44 wherein Zis oxw;lg'.e_n._
. . o
TN




- count edf ations were per} ' ) sgte. PCTIUS98/04832-he
“results sﬁl%sl’lgéblt:)l gure 2 denonst r-g_!,ge N treatne w_ th BODP

caused a dose-dependent growth i flibi ﬁLAGﬁDth coffpl ete inhibition 15
occurring at concentrations above 50 [err

of AB . did not cause conplete growth inhi | t |ohrgf8tthe Hm,ﬂml"'m,mmﬂm

EXAMPLE 4 L FEERENTI ATION ¢ L
Cancer celll di fferé’ﬁha h&@%@“&fﬁ’ﬂ%ﬂ%' "rg F[Fugukem acell line 20

by. ni trobl ue tetrazollum_reductlon (NBT) activity (Koeffler, Blood, 62:

709-721, 1983 by changes in expression of nyelocytic maturation
mar ker - CDH1b. 47D fﬂ'@eernetr@mfrclm%mremdkm P®pyh a breast. carcinoma
cell line by lipid stai ning (Bacus et al., Ml . Carcinog.””3: 350- 362,
1990).. _ - . .The_level of CD11b-was. measured-on HL.-60 cells by fl ow
cytometry 425  usigg. a ma%émalofwmwyvr@v@h)m@s%&sc alRyl ar dikényla
standard i ndirect - 1 mmunof | uorescence assay. Cells-were cultured for
three or ¢ix eatjenaiivsubstituted with hala alkyleart onbetareaf.on of BCODP. -Cul tur ed
cells were coll ected by .. centrifugation, resuspended at 10[err] cells
per 20[err]l RPM +10%FCS and
33 .. WD498/40080489. The method of clalm 44 wherein R* is H or alkyl and R%is H.
PCT/ US98/ 04834 ' , _
1 . 50.  The method of c!aim 44 wherein R‘_and R? are each H.

1 | 51. . The method of Claim 44 wherein said compound is -

2 butyroyloxymethvl diethyl phosphate 1-(1-butyroyloxy)ethyl diethyl -

3 phosphate, mono(butyroyloxymethyl) phosphate or 1{1-(4-

4  phenylbutyroyloxy)ethyl} diethyl phosphate

1 52, The method of any one of Claims 44-51 wherein modulation of

2 = the immune response is enhancement' of cytokine secretion, inhibition of

3  delaying apoptosis in polymorphonuclear. cel_ls, enhancement of

4  polymorphonuclear cell function by augmenting hematopoietic growth factor

5 secretion, induction of expression of cell surface antigens i in tumor cells,

6 'enhancement of progemtor cell recovery after bone marrow transplantatxon or

7  acombination thereof. -

v . §3. - - The method of any one of Clanms 44-51 wherem said

-2 compound is administered oralty, parenteratly, transdemmally, transmucosally,
3 intranasally, rectal!y_ or topically.

"1 - 54 A method for enhancmg the actlon of a pharmaceutrcal agent.

B usefﬁl for the treatment of cancer or. other prohferative disorder, compnsmg

2
s 3 co-admmnstenng to a-patient-a- therapeut:caﬂy—effectrve amount of a
4 compound represented by the formula:

- 46 ' This Sheet Has Been Rerlaced
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" i ncubat.ed WO PSKIBh for 30 ninutes.at 4[err]C. The cel | s wer BCHUSIRAESIAN ce - .

in cold PBS + 10% FCS and i ncubated with a 1:20 dil u*ﬁeﬁw.

FI TC- conj ugat ed - F(ab')[err] fragnent of rabbit anti-
20-30 minutes at 4[err]C in the_dark. After washing t lmil““l
BS 5

in cold PBS + 10% FCS, flow cyt try was per fornmed on

(Becton Di%kson) using an argonﬂl o l.aser adjusted i exci tatlon
wavel engt h. of 488 nm on sanplA 6 ,3i-ning 10[err] eTHIS SHER® (o, HAS \-x:.esul ts
are shown%raphlcally in Flgure3 o GEEN

> was a nore actlv,eE

di fferentiation inducer conpared to AB. on of} CD11b

I ncreased 7-fold over the expression. of 10 untreated'cells when cells
were exposed twhefeinmAds] M BODP for four days. At the sane
concentration of AB there was- no i-nérease-in-Cbllb. -At 175-fold-- ~hi-gher

concentratg on of AB (800 [err]MQincr@®ised the expression of CDllb to
12% whicfyis only 1.74-fold aboye thq: basal | evel expressed |n untreat ed

cells. 12 R RGO C o_ﬁ___.._._..._.__.....
© 43 ' o - S
14 - R?

15 and wherein s -
.16 : RisC,-C,, alkyl c -C,,, alkenyl or CZ-C,,,alkynyl each
- 17 optionally substituted with at least one amino, acylamine, halo, tnﬂuoromethyl
18 hydroxy, alkoxy, alkyl, carbonyi, aryl heteroaryl substituted heteroaryl group
19 or combination thereof

20 - R'and R?are each mdependenﬂy H or C,-C, alkyl Cz-Cs alkenyl or C,-
21 C, alkynyl wherein the aikyl, alkenyl or alkykny! group or combination thereof
22 is optionally substituted with halo or alkoxy.

23 Zis oxygen or sulfur, - :"

24 with the proviso that when Z is oxygen

25  with the proviso that when Z is oxygen o
26 - XisR*orORS, and s .
27 : R? and R® are both. H or each is mdependently C,-C; alkyl, alkenyl,
28  alkynyl, aralkyl, ary! heteroaryi or.heteroaralkyl;

29 R'is C —C alkyl, alkeny! alkynyl .aralkyl, aryl, heteroaryl or

~30- - heteroaralkyl; -

31~ and when Z is sulfur
32 Xis A, R*or ORS wheretn

: 33 R3 and R5 each is mdependentlyH C -C alkyi alkenyl alkynyi aryi

- 34 - -aralkyl heteroary! or heteroaralkyl‘ T s
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EXAMPLE 5

fucti.on of henogl obin

R S

DUCTI ON OF HEMOGL OBI N¢ SYNTHE

Sty

(Hb) synt hesi s was rreasured by tvvo s corrpl enmentary methods. 5

(1) Ho I\ggasurerrenw thmeﬁymm !edwlvyarbmllh@tér@aryl or staini ng of
K562 cells after 5 d S exposure to B or AB according to the .
procedur¥ of heteseamlied; al . (1993) infra. - -~ (2) Quantitative

gf;m glrsgntcuﬂ u]; gts&v%dgﬁxgﬁ)ﬁﬁe%ggy) [ |02 E)E:Sﬁange hi Sﬁl agr ep?esgﬂrgnl iquid

g flw 221;5(%liggghy 1£(9 ggh@)a merseaticaheéffastive Amelntbf said phBhﬁQdeutlcal agent, B |
39 wherein said phammaceutical agent is selected from the group consxstmg ofa . .-
40 - cytokine, an interleukin, anti-cancer agent or anti-neoplastic agent, a | '
41 chemotherapeutic agent an antibody, a conjugated antibody, an lmmune o

42 stimuiant, antlblottc a hormone antagomst or growth stnmulant

1 55. The' method of Claim 54 wherein Z is oxygen.
Kl BB The method of claim 54 wherein Z-islsutfur.' -
t - i 57 ‘The method of claim 54 wherein Ris propyl.  ~
1 58. The method of claim 54 wherein R is C, te C; alkyl or alkenyl

2  optionally substituted with halo, alkyl, aryl or heteroaryl.

1 59. The method of claim 54 wherein R' is H or alkyl and R?is H. -
1 60. ' The method of claim 54 wherein R’ and R? are eac_h H.
1 61. The meth.‘od' of Claim 54 wherein said compoundis - -

2 butyroyloxymethyi diethyl phosphate, 1-_(1-butyroyioxy)ethyl diethyl
3 phosphate, mono(butyroyloxymethyl) phosphate or 1{1-(4- '
4  phenylbutyroyloxy)ethyl} diethyl phosphate.

9 62. The method of any one of claims 54-61 wherein the -
2  phammaceutical agent is an antibiotic. '
1 63. The method of any one of claims 54—81 wherem the ant:b;ottc s
2 selected from the group consisting of ganciclovir, atycloviF, and famczctovxr R

48 heet Has Been Reﬁaoed
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K562 cel hpp mol s SHEF1 i ne GEﬁﬂ i ned fr ®CTIUSSS/MBBC, = . .-
Rockville, I\/D) that gumm “I ﬂl[;pggp A@gaof erythroid, rregakaryocyt e or
nonocyte cells, deperdl ig en & hes speci ' when i nduced by -

di fferent 15 chem cal s. K562 cells were grown in RPM mediumwi th 10% FCS,

suppl enent ed- wi t h 6. mwmmmtm@ofwoee claimsdidbat avhereindherr]C in a -
hum di fied, 5% err |ncub ment of K562 cells with
BODP or AB s anFﬁH calgﬁe lpemothergggptéc -aréﬁ corrpound of the :
i nvention had-hi gher activi ty i n-i-nduci-ng erythroid 20 differentiat:ion

(as measured by henogl obi n accumul ati on) than did AB. This was evi dent
“from t he +i gher pr&Spor t The mathed of slainy &4 wheseinitbe pharmaceuticaliagent is a

| popul ati on u | t,ures '
PePoure & chedifierbhelc kbt et BR idhibe BoGP BpRGLuR of B aBHHEES s

directly 4 el aigest, tanpbme analogd rgﬁnﬁ@me andi6g, dvin@aralﬁaioial\/ﬁméuihw@hmon@ad no

- effect on cell growth ce viability or differentiation., -

- 35 4 an etoposnde etoposude-hke drug, a cortxcostero:d mtrosourea an.

5  antimetabolite, a platinum-based cytotoxnc drug, a hormona! antagomst an

6  anti-androgen and anti-estrogen.

1 o 66.‘ The method of Claim 65 wherein the chemotherapeutic agent is

2  selected from the group consisting of tamoxifen, doxorubicin, I-asparaginase,
3 dacarbazine, amsacrine, procarbazine, hexamethylmelamine, mitoxantrone
4 and gemcitabine. ' '

-

'67. The method of claim 65 wherein said chemotherapeutic agent is

2 interferon. o .

3 68. The method of any one of claims 54-61 wherein the

4  phamaceutical agent is an immune stimulant. |

. 69. The method of claim 68 wherein the immune stimulant is.

2 Corynebacterium parvum ora sarcolectin.

1 70. . The method of claim 64 wherein the chemothérapeutic égent is
2  selected from the group consisting of tamoxifen, doxorubicin, 'I-asparagihase
3 dacarbazine, amsacnne procarbazxne hexamethylmelamme mltoxantrone
4 and gemcntabme

1 71. - The method of any one of Claims 54 to 61 wherein said

2  compound is administered oral!y,-par'enterally, t_ransder_maﬂy, transmq@:ggg_l__lyl__ o

3 intrahaéally, réctally or to_pic_:aﬂy.

heet Has Been Reﬁaced
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1 e, g T

{err] wherein Ais and wher ei n’ Rls
Clerr] - C[err] stral ght chai n¢ al yl", dpt Fonal | y substltut ed with one

am no, acyl am no, trifl uor hydr o oxy, acyl
aryl, hetédroaryl 07 sub&mﬁm {'%Q}F‘Q ftfs@mm%%?m]ma kenyl

or (ferr]- rﬂtl'rLéY tc‘o?ﬁ}ﬂr‘ ﬁﬁgaﬁg Least one
am no; acyl amh#o ?M pa%'?@ﬁfgrﬂonet %e‘é %E{giéy Igg’giﬁét@my car bonyl ,
~aryl, hetar oatnarapeuﬂlnally{eﬂeeﬂvmammao%asgrmmomc agertiandta ocm'pbenéof o
R[err] and Rlerr] are mdependently H Cerr]-Cerr] alkyl, g
Clerr]-érr]F %H’Eﬁﬁ@lﬁd Y‘gﬁ Ulgierr] al kynyl wherein the al kyl, al kenyl
or- al kynyl group or conbinati on t hereof is optionall y substi t ut ed with halo
or al koxyg— o X is..Rl.err]- oz OR[-err} —and - Rlerr] and :
both H or each S mdependentlék%rr] derr] aI kyl,
¢

‘,_QJ
-
=x.

ar al kyl , gr |, heteroaryl or ,h ar al kyl ; '
y. ’ e y CA-P OR® RS REPLACED

‘9 wherein Ais o
10 T 0 R' .
11 . N
12 R-C-0-C-0-
13, - o ]
14 : B - R?

.16 - and wherein | . . .

S A 2 § Y ¥ o alkyl, C,-C,, alkenyl or C,-C,, alkynyl, each optionally

17 substituted withat least one amiho- acylamino, halo, trifluoromethyi, hydroxy,
18 alkoxy, alkyl, carbonyl, aryl, heteroaryl substituted heteroaryl group or
19 combination thereof:

- 20 - R'and R?are each independentiy H or C,-C; alkyl, C. 2-Cs branched or'
21 straight chain alkenyl or C,-C, branched or stra|ght chain alkynyl wherein the
22 alkyl, aikenyl or alkyknyl group or combmat:on thereof is optionally substltuted
23 with halo or alkoxy, |

24 _ Zisoxygen or sulfur,

25 with the proviso that when Z is oxygen 5
.26 - Xls R* or OR®, and N : .
27 ; R® and R“‘ are both Hor each is mdeoendently C1-Cs alkyl, alkenyl,

28 'alkyhyl aralkyl, aryl, heteroaryl or heteroaralkyl;
29 R*is C, -C aikyi alkenyi alkynyl aralkyl ary! heteroaryl or -

30 heteroaralkyl

31 and when Z is suifur
' Sheet Has Been Rerlaced
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Rierr] isviesudose] e[|l||| mm \l H! _ a-smywast WASTHEEN]| aretwsswsssoaryl
or heteroaral kyl: at N JR prop | and Rlerr] or
Rlerr] is H and the of hef |str|chloro : , 1ot net hoxy and
Rlerr] i 5Ot met h 5 The corrpound of claiml1l wherein Ris
- Cerr]- C[err] al ky 'SAﬁk%rn())/B a’é‘p‘? |onaIIy substitated with halo, alkyl,

aryl or. rest eroaryl R3@hdrRy each is;ndepéddéntwrld Gl-&;, ralkyl, alkényl, alkynyl, aryl,

' cjt O'D% ))'] are e i ndependent 'y al kyl oxy; al kenyl oxXy,
aI kynyl ox°‘§ aﬁgﬁ"&@"e SFQATY On %ﬁﬂf’arﬂ ro_ar yl oxy, . or heteroaryl al kyl oxy.

- 3. The jgonpound R# §ba~Una1k3Wl'<€h c ' : oxymet hyl

di et hyl Sﬁosphate 1'(1 bﬁtyroyl oX lﬁgﬁy‘ Q@P%}gﬁ% {%&%‘M&

mono( but Bsoy| betencanmikyj; phosphate or 1 {1- (4- phenyl butyroyl oxy) et hyl }

([Jllaret ]hyl | %hosphat € o both X and OR,are‘&)rrpound represemt ed- by the for mul. a

38 for a time and in an amount to induce growth arrest of rapldly-prohferatmg
| 39 eplthehal cells or bone marrow stem cells of said patxent and thereby
40 protectmg said cells from cytotoxic effects of said agent.

1 73, The method of Glsim 72 whersin Z s oxygen.
4 | 74, The tneth'o':d. of claitn. ;72 wherein Zis sultur. | : |
N ----.--Themethod-.-oﬁ-c.la_im-—_?z wherein R is propyl. - o
PR 76. | The method. o_f claim 72 where_in R is. C, to Cs aikyt or al.kenyt

2 optionally substituted with halo, alkyl, aryl or heteroaryl.

1 77.  The method of claim 72 wherein R’ is H or alkyl and R? is H.
1 78. The method of _olairh 72 wherein R and R? are each H..
9 78, The method of Claim 72 wherein said compound is

2 butyroyloxymethyt dlethyt phosphate 1—(1-butyroyloxy)ethyl diethyl
" 3 phosphate, mono(butyroyloxymethyi) phosphate or 1{1-(4—
4 _phenyibutyroyloxy)ethyl} dlethyl phosphate

1 80. | The method of any one of clalms 72-79 wherem the rapldly
2 prohferatmg eplthetlai cells are m halr folhc!es gastrointestinal tract or bladder

g of sald patient
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e e A R e L5
opti onal ly substitute h att | @ast one aRE\n_d\ Ctlcy no, hal o,

trifluoronethyl, hydr 0X al koxy, al ar het er oar.yl ,
substituted heterodlyl é‘rh&metﬂo deafianene of -!amse%!-YQ wherein sdie ragidiyad

ol keny ot G B9 f%%“ﬁr%?’ﬁ%i A R BB R o esmaal s S ek

group or -aonbipadienbn thereof is optionally substituted W|th hal-o "or

al koxy; - Xis A R[err] or ORlerr], wherein Rlerr] and
Rlerr] are both H or each is independently Cferr]-Cferr] alkyl, alkenyl,
alkynyl, 4 82.  The method of any one of claims 72-79 wharein the cytotoxic

2  agentand the compound are administered simuitaneously.

3

1 - 83. The method of: any one of Cla:mc 72-79 wherein the cytotoxrc
-2 agent is administered prior to or after admlmstratlon of the compound

1. 84, The method of any one of claims 72-79 wherem the cytotoxlc
2 agent and compound are admmlstered systemlcally or toprcally

1 ' 85. A method of tréating a gastrointestinal disorder which

2 comprises administering to a patient a therapeutxcally-effectrve amount of a -
3 compound represented by the formula:

4 | _ _ VA

8 A I x
7 P o

8 wherein A is

9 | 0 R

0 | T | L
11 R C O C-O-.. . e meaea e e
12 o |

13 . ] _ R

14  andwherein . - . L

15 Ris C,- C,0 alkyl CCis aikenyl orC. -C,o alkynyl, each’ optronally

16 substituted with at least one amino, acylamino, halo, tnﬂuoromethyl hydroxy,
17 alkoxy, alkyl, carbonyl, aryl, heteroaryl substituted heteroaryl group or

18 combmatlon thereof

e

T



aral kyl., g¥oybsadess eroar ~and R[ epetT/uE98/04834
Clerr]- C[ err| alkyl, l@l‘“ ﬁ mnm”r aI kyI aryl -het er.oaryl or
het er oar.al kyl ; " oorx OR[err] are- . b. A

phar maceut i cal conmpgsitio corrprl SI ng a therapeu aII -effective anount
“of a conp®und repr&q #p eard indepandently H °"é ‘5 a"‘V' C;-Cs alkenyl og Gt

- Wherein Aj's o aikynyl wherein the alkyl, alkenyl bFhlid/knyl gron?;?ﬂr %’ﬁ:ﬁﬁiéﬁon thereof .
21 is optionally subsﬂtuted with halo of alkoxy, _

THIS SHEET HAS BEEN|

22 Z is oxygen or sulfu‘r. _ _REPLA .D
23 with the proviso that when Z is oxygen
24 ~XisR*orOR®, and | _ |
25 R® and RS are both H or each is mdependenﬂy C -Cs alky! alkenyl
26  alkynyl, aralkyl, aryl, heteroaryl or heteroaralkyl . .
27 R*is C, —C6 alkyl, alkenyl alkynyl, aralkyl ary! heteroaryl or
28  heteroaralkyl,
29  and when Z is sulfur :
30 " XisA, R*or OR® wherein |
<) R®and R® each is mdependently H, C -Cs alkyl alkenyl -alkynyl, aryl,
32 aralkyt, heteroatyi or heteroaralkyl;
33 R*is C,-Cq alkyl, alkenyl, alkynyl aryl, aralkyl, heteroaryl or
34  heteroaralkyl;
35 - orboth X and OR® are A. .
1 86. The method of Claim 85 wherein Z'is oxygen.
1 N 87.. The method of_élaim 85 wherein Z is sulfur.
1 ) 88, The method of claifn 85 wherein R__is propyl. |
1. -89..  The method of c!anm 85 wherein R is C3 to Cs alkyl or alkeny!
-2 optionally substituted with halo alkyl, aryl or heteroaryl
1 790. The method of cl_g'im 85 where_in R'is HOraikylandRzis H o _
1 BT 2 B The method of claim 85 wherein R' and R? are each H.

il i



C[ err ]h ab&?ﬂ%&wabu

Ris ox/abgs6’r] Strai ht ch :

'C[err] C[‘glr)r] al kyny||“| !ﬂ T e |'east one

-am no, acyl am no | i pxy, al kyl, acyl,
ut ed '

aryl, heteroaryl subst | etero_ - _A hi_ nat’i.on thereof
Rlerr] and’ R[err] are each |ndependently H C[err] C[err] al kyl, '

Clerr]-Cerr] alkenyl or Cerr]- ynyl, wherein the al kyI al kenyl
or alkynyl group 8- corlberaethed af ?%ﬁslﬂhe‘?ﬂﬁ%’ﬁé}qnip%{ﬂﬁ’s'ﬁ tuted with .

hal o or gl ko T
38 53 Bﬁtymyloxy@etﬁyi éjeﬁ{ﬁé{? &iata'r e?ﬁ) ﬂuﬁ{fﬁ?@?(y)ggh ’ethYlndependent l. y

: E:[ err] - %FL r Fhoéphdte niohe(bdtyroylokymekhyl) phicdphdte oarlin-(4-het eroar yI or.
| _e.t i phenylbutyroyloxy)ethy{} digthyl phosphate .

.4 93, . The method of any one of Claims 85-92 -wherein s”ai"dﬂoorrrpound
2 is administered orally, parenterally. transdermally, transmucosally,
'3 intranasally, rectally or toprcally ' -

1 94 A method of treatmg cutaneous ulcers which compnses .
2 admrmstenng toa patlent a therapeutacally—effectxve amount ofa compound
3 represented by the formula ' ‘

4 o . Z
§ AL
7 A-Plors

8 wherein A is

s - 0o R

10 o ]

1 ... . R-C-0:C-0- ~
o2 g |
13 - RY

14 'and wherein
15 Ris C,- C10 alkyl, C,-C,, alkenyl or Cz-C,oalkynyl each optronally
" 16~ ubstrtuted with at least one amino, aoyiammo halo, trifluoromethyl, hydroxy,
97 'aikoxy, alkyl, carbonyl, aryi heteroaryi substrtuted heteroaryl group ora
18 combination thereof; '

19__ _R'and R? are each independently H or C,-C, alkyl, C ,-Cs alkenyl or C,-

_20..__ Cgalkynyt wherein the alkyl, alkenyl or alkyknyl group or combmatron thereof

“21 “is optionally substrtuted with halo or alkoxy,

Sheet Has Been Replaced
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Rerr] i squmuopsoq err] alkyl.. m ll aI kyl, aﬂ@ﬂ@sﬂ&@t‘@r‘oaryl
or heteroaralkyl; wth the pI’OVI H ;mln :Hn ”n n- propyl and R err] or
Rlerr] is H and the other is .tricHl ofonkt hyl ,s thren X is not nethoxy and

Rl err] |s not met and & maceutical ly acc ‘

di | uent . hzés ﬁ‘gﬁ“ﬁ'aceut I'cal conposi. THS 8”5 | 4A%n erei n R
is (errps( ai«it&tﬁ?ébbdveathaewhemzas&ajgeanalIy subst i t utRERLAGEDh hal d, -

al kyls aryl or heteroary I%err is Hor alkyl ‘and=R®err] 15 H Xand
-OR[err] 2are each XieBS@R@RT 13ndhl kyl oxy, al kenyl oxy, al kynyl oxy, aryloxy,

ohar maosti cal coroatd Forers Poih HFareA APy GoGy it akenyt T“e

but yr oyl exy medikyryi, Cb@!HW'arﬁhﬁéidﬁ@éf?I oﬂhétkréummwyl oxy)ethyl diethyl"
phosphat e, rmno(bujyr phosphat-e

2 (4 pREny buty Ry ey e By, pikerwl (Riorybiasslhyh ey, heteroaryior 8. A
phar maceggl cargetgwﬁw ion lc_orrpr_l_5| ng at herapeutically effecti.ve

‘29 - and when Z is sulfur

30 XisA R*or OR5 wherem . o _
31 | R® and R“‘ each is mdependently H C -C alkyl alkenyl alkynyl, aryl,
3é aralkyl, heteroaryt or heteroara!kyl
3 R'is C -C alkyl,. alkenyl alkynyl aryl, aralkyl, heteroaryl or
34 heteroaraiky{ _
a5 -orboth'X andORaareA e e o e
1 95. The method of Claim 94 wherein said compound is admiriistered

2 orally, parenterally, transdemmally, transmucosally, intranasally, rectally or

3 topieally.

1 - 96. . Amethod of inducing wound heeling which comprises
" 2 '~ administering a therapeutxcally—effectnve amount ofa compound represented
3 by the fcrmula _

4 Z .

5 A L<x |

7 ] ~ OR®

8  wherein Ails

9 ‘ o R

e - e R GO c O —
A2 - S

43 - - - R?%
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armunt of wy JgRgseuUNd - represent—ed—by—‘rhe—f—trr-rmt-a*—‘ S PCTIUS98/04834

[err]”
“[err]

14

-16

16
17

18

19

.20
21

22
23

24

25
26

27

28

29
30
31
a2
33

35

||II|II| T

and wherein

R is C C,o alkyl C C10 alkenyl or C -C,o alkynyl, each optlonally
substxtuted with at least one amino, acylammo halo, tnﬂuoromethyl hydroxy,
alkoxy, alkyl, carbonyl, aryl heteroaryl subststuted heteroaryl group or.

combination thereof
R’ and R2 are each mdependenﬂy HorC +-Cs alkyl C C6 alkenyl or C2

Cs alkynyl wherem the alky! .alkenyl or alkykny! group or combmat:on thereof o

is optionally substltuted with halo or a!koxy

Z is oxygen or sulfur _ _
with the proviso that when Z is oxygen

Xis R*or OR®, and

" R®and R® are both H. oreach is mdependently C,-Cq alkyl alkenyl
alkynyl, aralkyl, aryl, heterocaryl or he_teroal_'alkyl .

R*is C,-C, alkyl, alkenyl, alkynyl, aralkyl, aryl, heteroaryi or
heteroaralkyt;

and when Z is sulfur _
Xis A, R‘ or OR*wherein _
R? and R® each is mdependent!y H, C -C alky! alkenyl alkynyl aryl

~-aralkyl, heteroaryl or heteroaralkyl

- R*is C,-C, alkyl, alkenyl, akkynyl aryl aralkyl heteroaryi or
heteroaralkyl;, . .
or both X and OR3 are A.

97.  ‘The method of Claim 96 wherein Z is oxygen.

'98.  The method of cléim 96 Whersin Z is sulfur.

99. Th_e method of claim 96 wherein R is propyl.

56
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~and. wher eiwo9sie080 R is Clerr] -
-derr] al kynyl,

derr]

acyl am no,
het er oar yl ,

R err]
Cerr]-

or- al kynyl‘group or

“het er oar al kyl ;

hal o,

and Rlerr]
Cerr] al ke

hal.o or al koxyg optionally ubsilt
and R[err] eac e en
aryl, aral kyl, . heteroaryl
Cerr]-derr]

each opti
trifluoromethyl

Cerr]

or heteroaral kyI

acceptable carrier or diluent.

conposition of claim5 or 8 further corrprlsmg a

al kyl,

TIRMENEE MBI =

substituted heteroaryl® gfoup ot contsi hation ther eof
are each independently H or C[err] C[err] al kyI_

ogunoTeod hErskn
feyurha s S iertr© 1

with at

Bwhetain B 6y

al kyl101al K&%W@&éﬂéa@w‘flﬁeara

kyl,

R[er'r]

het
H.oralky

acyl .,

C[?r r1-d err ?CmuswgdSSOr

| east” one am no,
aryl,

he al kyl alkenyl
b@'ﬁl{ on ket

‘ - Rerr] -
kenyl, al kynyl ,

The phar maceut i cal

cyt ot oxi ¢ agent.

r?f\"@/ '!r’m@éﬂt_ i-Caly——

B 102. The method of claim 96 wherein R' and R? are each H

1 103. The method of Claim 96 wherein said co'mpot_m'd'.is
2 | butyroyloxymethyl diethyl phosphate' 1-(1-butyroyloxy)efhyl diethyl

-3 phosphate, dr(butyroyloxymethyl) ethyl phosphate, di{1 -(1-butyroyioxy)ethyl}
4 ' ethyl phosphate, mono(butyroyloxymethyl) phosphate or1 {1 -(4-
5 . pheny!butyroyloxy)ethyl} diethyl phosphate

- - "1 04. The method of any one of Claims 96-103 whereinsaid ~~ *

"2 compound is administered orally, parenterally, transdermauy, tran'_SmucoSa"y,

3 intrasally, rectally or topically.

T ' 105. A method of enhancirig-re’combinant gene expression which -

W N

4]

9 wherein A is

10
1
12
13
14

15 and wherein

compound represented by the formula

z

¢

A-P(
‘or?

5

comprises treating a recombinant host cell containing an expression system
- for a gene product of interest with an expressron—enhancmg amount of a

HIS SHEET HAS BEE
HEPLAC ED N
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.40 . wo 9840080 10. - The phar maceutlcal nﬁosmlon of . chEiisdR/at34S
further conprising an antiviral nujl c selected fromthe
group consisting of ganciclovir, |CIOV|r -11.

The pharnaceuti cal corrp03| tion.of clalm 10 wherefn said antibiotic is ,

ganci cl ovi r. -~ The pharnmaceutical- conposition of claim5 or 8

further conprisin ch rapgut e S ) oup
consi sti Wg of al k;ﬁ %T(I:hg&&’g%@séz @W#lﬁﬁgﬁ %%@rom gﬁlﬁtpgaggﬁm nca and
vinca-|i{e alsigbstitutisd with apiesistionazining} aaﬁammo IHai®, tﬁﬂw}‘émétﬁytt hWrO' ds,
n| t rosoureas anti netabol i tes, platinum base

18 alkoxy, alkyl, carbonyl, aryi, heteroaryl substntuted heteroaryl group or
19 combmatlon thereof"

.20 - R'and R*are each independently H or C,-C, alkyl, C,-C, alkeriyl or C,-
21 Cs alkynyf wherein the:alkyl, alkenyl or alkyknyl group or combma’non thereof

22 is optionally substituted wuth halo or alkoxy;

23 . - Zis oxygen or sulfur,

24 with the proviso that when Z is oxygen
25  XisR*orOR®, and - | | |
26 R3 and RS are both H or each is independently C,-Cq alkyl, alkenyl,

27 alkynyl, arélky'i; aryl, heteroaryl or heteroaralkyl;
28 'R*is C,-C alkyl, alkenyl, alkynyl, aralkyl, aryl, heteroaryl or
29 heteroaralky}; ' '

30 and when Zis sulfur

31 " XisA, R*or OR® wherein
32 '~ R%andR®eachis mdependently H C,-C; alkyl, alkenyl alkynyl aryl,
3 aralkyl, heteroaryl or heteroara!kyl
34 '~ R*is C,-C, alkyl, alkenyl, alkynyl aryl, aralkyl, heteroaryl or
35  heterocaralkyt;
3  orbothXand OR3 are A.
1 106. The method of Claim 105 wherein Z is oxygen.
1 - 107. The method of claim 105 wherein Z is suifur.:
efeciy - .. 108. The method of claim 105 wherein R is propyl.

58
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e

cyt ot oxi cwdrgagmsohor nmonal -ant agoni-sts ' nd arneCEESIH48MsS .

13. - The pharmaceutical conposition o*'lmmwmﬂmﬂmrt her conprising a
cyt oki ne. - 14. The. phar maceuti c'al 'corf'pos‘i ti*on of claim 13 wherein
the cytokine is an _interfero The pharnaceuti cal

conposi titn of cl 0% 5 The meﬂm ﬁ%@laﬁoﬁﬁﬁuwmwleﬁ !&Gmtgrfé akylranaienyl
41 2  optionally substituted with halo, aikyl, aryl or heteroaryl.

1 110. The method of claim 105 Wherein R'isHor alkyl and R?is H.
T " 111. The method of clarm 105 wherem R' and R? are each H
1 - 112 The method or Clanm 105 wherem saxd compound is

2 ' butyroyloxymethyl drethyl phosphate, 1-(1-butyroyioxy)ethyl drethyl
3 _phosphate mono(butyroyloxymethyf) phosphate or1{1~(4- '
4 phenylbutyroyloxy)ethyl} chethy! phosphate

1 " 113 The method of any one- of Claims 105 to 112 wherem sard gene
2 product is encoded by a butync acrd-responsrve gene.

1 114. The method of any one of Clalms 105 to 112 wherein sard host
2 cell is a mammalian cell, an insect cell, a yeast cell ora bacterial cell.

1 115. The method of any one of Claims 105 to 112 wherein said gene
-2 product is a tumor suppressor gene. or fetal hemoglobin. '

1 . 116.  The method of any one of Claims105 to 112 wherein said gene
‘2 product is encoded by a butyric acid-responsive gene. |

1 .. .117. Amethod of treating, preventing or ameliorating symptoms.in an _
2 _msulm-dependent patient which comprises administering to the patient an
3. ...amount of a compound of represented by the formula

4 Z |
| b2
I _OR3 o

& whereinAis

I (1]}




. 16. .. The ywepwsmeoseut i cal corrp05| tion of claim 15 wherein. sarpdymlﬁmﬁ_u
sti rrul ant is Corynebacterium parvum or a ‘sarcol ectin. A

method of treating, preventing or aneliorating cancer or ot her
proliferative disorder in a patient whi.ch conprises adnini l II |
pati ent ag anount of a compoun® of eRl'y one of clains 14 ef "”mmﬂ m l“l
treat, prgvent or amel i orate t||1e ca cer or the disorder. $The
met hod ofyclaim17 wherein the di.gpregerg s | eukeni a, squanous cel I
carcinomg, prostate carci noma; br east carci noma, col on carcinon,

- pancreatig carci noma | ung carcynowézz renal carcinom, neurobl astonma or

mel anona. The nmet hod of "claim 17 wherein said conpound is

adm ni stered or par ent-eral | y, transdernal 1 y, transrmcosal I y, '
Intranasitiy,@ rl@ﬂ’l"éh? or topically. .

15 Ris C,-C,,akyl, C,-C,, alkeny! orC -C10 aikynyl each optxonaliy

16 _substltuted with at Ieast one amino, acylammo halo, tnﬂuoromethyl hydroxy, .
17 alkoxy, alkyl carbonyi ary! heteroary! substituted heteroaryl group or
. 18 comblnatlon thereof”

19 R'and R? are each independently Hor C,-C, alkyl C,-C; alkenyi or C,-
20  C, alkynyl wherein the a!kyl alkenyl or alkyknyl group or combmatnon thereof
21 is opt:onaﬂy substxtuted with halo ¢ or alkoxy, .

22 Zis oxy'gen'er' sulfur,

23 mth the provvso that when Z is oxygen

24 - Xis R*or OR®, and '

25 R®and R® are both H or each is mdependently C,-C, alkyl alkenyi

26  alkynyl, aralkyl, aryl, heteroaryl or heteroaralkyi; _
27 Ris C,-Cs alkyl alkenyl alkyny! aralkyl aryl heteroaryl or
28 heteroaraikyl

20 and when Z is sulfur

30 Xis A, R* or OR® wherem

31 - - R*andR%eachis mdependentlyH C,-Cq alkyl aikenyl alkynyi aryl,

32 aralkyl heteroaryl or heteroaralkyl; L e

33 R*is C,-C; alkyl, alkenyl a!kynyl aryl aralkyl, heteroaryi or

3 heteroaralkyl;

35 ' or both X and OR® are A.

1 118. The method of Cl_aim"1"1_7'Whe”rein'Z"is""di?'g’éh’:""""""'"'“""""'""' S
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20, -The wesgmbosi cl ai m 17 wher.ein smﬂmmlmn |H!Hu'nt iECTUS®mast
effective to inhibit histone deacetyl et . 21.- A

nmet hod of differentiating or bl ocking 5_rofi ferati dn of cancerous or

neopl asticg cells ¢ ri .h@.gn LS ed ' ek conpound of any
one of cl1ai ms 1- 4qiq%' a?\r am%ﬂpﬁﬁgﬁ_3275@1%%@%9%%?@&%nti.at ion of or to
bl ock proliferation of said cancerous or neoplastic cells. .
42 - - . 22 The .met hod of claim21 wherein-the conpound.is - -
adni ni sterled to sail@0- cdihesmethag ‘E}dga"f“ 1% “_’here'”'\e@'s propyl. . S

1 o121, The method of claim 11-7' wherein R is -Cslto Cs alkyl or alkenyl

2  optionally substituted with halo, alkyl, arylorheteroaryl. ~

1 , 122. The method-f:_f claim 117 wherein R’ -i_s :'H_'Qr alkylandRziSH_—

1 . 123. The method of claim 117 wherein R and R? are each H.

1 124. The method of Claim 117 wherein said compound is

2 butyroyloxymethyl diethyi phosphate, _~1_—(1-buty_royioxy)e_thyl diethy!

3  phosphate, mono(butyroyloxymethyl) phosphate or 1{1-(4- . .

4  phenylbutyroyloxy)ethyl} diethyi -'phqsphat_e;-- L e
Kl 125. The method of any on;-i of Claims 117 to 124 wherein said

2 compound is administered corally, parenterally, transdemmally, transmucosaily,
3 intranasally, rectally or topically. '

1 ' 126. A method of ireating, preventing or émé__!iorating _symptdms ina

-2 cystic fibrosis patient which cd_mpri_ses admihiste__ring to said patient an amount
3 of acompound effectiye to enhance chioride channel expression wherein said
4 - compound is re'p_reser'xted:_ by the f'o'n'ﬁu'lé: ' S
5 Z -
$ I X
. A-P( T o -
8 whereinAis : .

10 _' 0 R
11 : _ [ 1 : .

13 ' _ . | .

REPLACED
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2 The
'ceIIs in.vi

gf claim?2l V\,herel n the compound is adm N Heaigddsiomssal d -

. 24. The ne “l "Lm& ma‘ﬁl wher ei n sai d conmpound
i s adm ni stered orally, parenteral l I‘ m transmucosal l y,

i ntranasal |y,

rectal ly .or topically. 8. A met hod of increasing.. -

‘henpgl obisg coah@mhersint he bl ood of -a patient V\:hl ch conprises adm nistering
to the patient a thera eut | cal |y fective anopunt conpoynd of any- one
of. clai met61- 4, “Ris @zﬁétofﬂi‘é?’bﬁ 0(:& E@ymeﬁé?khogﬂ?'éﬁ'Wenogl obi n
is fetal .hemo E’Qhﬂtted W’H‘ at leFthgne Ehﬁnéméé%ﬁnﬁo bR, FiftoréRERA, my?i%)@

conmpound s admnrs

18

.

20
21

23

24

25
26
s

28
29

30

31
32
33

35

36

b

-t

ered.-ora or par'entera
alkoxy, alkyl, carbonyl, aryl heteroaryl substxtuted heteroaryl group or

combination thereof,

R’ and R2 are each mdependent!y Hor C -C, alkyl, Cz-C alkenyi orC,

.'C alkynyl wherein the alkyl alkenyl or alkyknyl group or comblnation thereof
is optronally subststuted thh halo or alkoxy, ' o

Z is oxygen or su‘lfuf
w:th the proviso that when Z is oxygen :
X is R or OR®, and - . .
R’ and RS are both H or each is mdependently C,-C, alkyl alkenyl

'alkynyi aralkyl, aryl, heteroary! or hetercaralkyl

R* is C,-C, alkyl, alkenyl, alkynyl aralkyl aryl, heteroaryi or
heteroaralkyl '

and when Z is sulfur
Xis A, R* or OR® wherem
R® and R® each is independently H, C,-C, alkyi alkenyl alkynyi aryl,

- aralkyl, heteroaryl or heteroara!ky!

R*is C,-Cq alky! alkenyl, alkynyl, atyl aralkyl heteroaryl or

. heteroaralkyl

or both X and OR® are A.
127. The method of Claim 128 wherein Z is oxygen.
128. The method of claim 126 wherein Z is sulfur.

129 _:____The_method o_f_ clai-_m' 126 w_herein.R is p_rop_y_l.
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o '.adm ni S{Tg?v%/‘ttﬁgsot Lgaga?lgeﬁt b??ﬂe?lﬂ““ﬂﬂ““ﬂﬂ“lﬂﬂl?Pt/emgmf?gs’g?‘sgzes o

conpound of any one of clains 1-4. *

.~ "g?sof der 6orrpr| ses?&? nc?ﬁﬁ@%&gﬁﬁegkéﬁngé%ﬁg%ﬁ §n¢ é{kpgo's%kgﬂ l OOd EE

patient. 2  optional) subdtieteivitathatd, atkwafye&memoaml sald di sorder is

sel ected fromthe group consisting of thal'assenias, sickle cell anemni as,
i nfectious anem as, aplastic anem as, hypoplastic and hypoproliferative

anen as, 5i der obl af| C FAeRidifiod o EHAPIIE hkfe ﬁ@?%@g%rfa@%d iated

aneni-as, anemias due to roni ¢ “di'seases and enzyne-
anem as due to bl ood | oss, radi atlon therapy

1 132 “The method of clasm 126 whereln R! and R2 are each H

1 133 The method of Claim 126 wherein said compound is
2 butyroyloxymethyl diethyl phosphate 1—(1-butyroyloxy)ethyl diethyl

-3 phosphate, mono(butyroyloxymet_hyl) phosphate or 1{1-(4-

4 -phenylbutyroyloxy)ethyl}' diethyl phoaphate. _' _ |

- 134. The method of any one of Claims 126 t0 133 whereln said
2 compound is administered orally, parenterally, transdermally, transmucosally,
e e mtranasally. rectally or topically. -

1 135. A method ef inhibiting telomerase activity in cancer celis which

2 compnses administering to said cells an amount of a compound effectlve to

3 decrease the basal level of telomerase actmty in said cells and thereby inhibit
4 .malignant progressnon of said cells, wherem the compound is represented by
5 the formula: |

6 - Z

g | A"'L(x |
9 : | U oRE

- 10 wherein Ais

12 L I 1
13 : R-C-0-C-0-
14 |

15 ) . . ) RZ

'"""“"‘:"""“‘_“""16'“‘" and Whéreln _ e
~- 17 R i C C,o aikyl C C10 alkenyl or CZ-C,O aikyny! each optlonaliy
' 18 substxtuted w:th at least one ammo acylammo halo tnﬂuoromethyi hydroxy, _

.63
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. and chenoLhssaRise wd 31. The V\hel’ﬁm@%}o% .
conpound i's adm ni stered orall y am mflllmlillmﬂr . A nethod of
nodul ati ng an i nmune response in a host™ whi ¢h wcospry ses adm nistering to

t he host an amount of a conpound of' any one of clains 1-4 effective to

- nodul at esean ialkvxpealkgis paronyl, aryl, heterodtl, substitutad helerodrytgraupor2 wherein .

"~ nodul ation of the |m"rurt1_‘ sponse is enhancement of cytokine secretion,
~inhibiti4¥n oFOHLQ' Sﬁfgt osi s'in pol ynorphonucl ear cells, enhancenent

of . pol ynmor phonucl ear cel | function by augnenting henatopoietic growth

factor secretion, induction of expression of cell surface antigens in .

- tunor cedil s, enhaRfanEerzm’éqzchgaﬁepmdemlyle@\,@Jaikﬁf CoiCtaiicanyl or C,-

- -44 22 C, alkynylwherein the alkyl, alkenyl or a!kyknyl group or. combmat:on thereof

23 is optionally substituted with halo or alkoxy;

24 Z is oxygen or sulfur,

25. - with the proviso that when Z is oxygen
26 ' Xis R*orOR®, and . , S S
27 R?and R° are both H or each is mdependenﬂy C,-Cq alky! alkenyl

28 alkynyl, aralkyl, aryl, heteroaryl or heteroaralkyl;
29 . R*is C,-C; alkyl, alkenyl alkynyl aralky! aryi heteroary! or.
30 heteroaralkyl

31 and when Zis suifur

32 Xis A, R* or OR’ wherein
33 R*and R°each is mdependenﬂy H C,-C, alkyl alkenyl alkynyl aryl,
34 aralkyi, heteroaryl or heteroaralkyl
35 R*is C, -C alkyl alkenyi alkynyl aryl, aralkyi heteroaryl or
36  heteroaralkyl;
37 or both X and __0R3 are A,
38 136. The method of Claim 135 wherein Z is oxygen.
o 137. The method of claim 135 wherein. Z_i_s.sulfur; - TTris .SQEE‘T H AS BEI-EI\'.!'
1 '138.- The method of claim 135 wherein R is'propy!. ‘
1 139 The method of claim 135 wherein R is C, to Cs aikyl or alkenyl -
2 optlonally substntuted with halo, alkyl aryl or heteroaryi T
1 140. The method of claim'135 wherein R’ is Hor aikyi'and RZisH.

: 64
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marf ow trawbgmoa(tl on or a canbimationthereof- R T/-{VBESIWOd
rall Y, parent erally

of claim32 wherein said corrpound | ,

transdermal |y, transmucosally, int mﬂnﬂﬂﬂﬁﬂﬁﬂ I y or topically. :

35. A nethod of enhancing the acti utical agent useful for
the treatment of cancer or other. proliferative disorder, conpr|5|ng _ '
co-adm ni styering to443 p fectl anoupt of a
'.‘conpound of1 any one of Cﬁg@ﬁ@&qﬁ:&%&ﬁﬁﬁéﬁgﬁéﬂ %a?f'? &#’6@“ -anount of
sai d pharrmaceuti cal agent ~wherein said pharnaceutical agent is selected

fromthe group consi Z& of a cytokine, ‘an interleukin, an- antl-cancer '
agent or arlti-neopl 44¢i ¢ Thgdnethog er@m H3bawherein saigerampound isnt i body, -

conj ugat ed 2ant blglyioRfink A bAbkHte, #2h!tholfory ot EHRS

3 phosphate, mono(butyroyloxymethyl) phosphate or {14

4 phenytbutyroyloxy)ethyl} diethyl phosphate

-t

143 The method of any one of Claims 135 to 142 wherem the
2 compound is admlnlstered to the cells in vivo.

-1 144. The method of Claim 143 wherein the compound is admvn.:stered
2 tothe patlent oralty, parenterally, transdermailly, transmucosally, mtranasany, .
3  rectallyor toptcauy
1 145. The method of any one of Claims 135 to 142 wherein the
2  compound is administered to the cells in vitro.

1 - 146. A method of treating, preventing or ameliorating virus-
2  associated tumors which comprises. co-administering to a patient a
3 therapeutlcatly-effectwe amount of a compound represented by the formula:

4 o 4
A-P(

8 wherein A is

10 R o THIS SHEET

1 N R-C-0:C-0- " : ' QEWL;;HQS BEEM.
12 . }

13 : l?z '

" 14 and wherein e e e e T
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net hod of claim 35 wherein said antl dcu

d fromthe group

consi sting of ganciclovir, acyclovir, and fanciclovir. 38. The

met hod of,cl ai m 35 paaegel &, Sk, eh@,ﬁm@wvm’s-eg%ﬁyﬁaﬂeé‘s%ﬁet gﬁmcpeut ic

agent .

- method of 1ec| aiacylagninb chalontriflaorbréthyinhydredyc alkoxgealkylj sarbonyl, aryl

17

L

18
- 20

21
22
23

24

25

26

27 -

28
29
30
31
32

- 33

35

heteroaryl substituted heteroaryl group or combmat:on thereof;

R'and R2 are each independently H or C,-C, alkyl CZ-C alkenyi or C
Cs alkynyl wherein the alkyl, alkenyl or alkyknyi group or combmatxon thereof
is optionally substituted with halo or alkoxy; '

Z is oxygen or sulfur,
with the proviso that when Z is oxygen

Xis R*or OR® and

R? and R® are both H or each is mdependently C,-C; alkyl alkenyl
alkynyl, aralkyl, aryl, heteroaryl or heteroaralkyl;

R* is C,-C, alkyl, alkenyt, alkyny! aralkyl aryl, heteroaryl or -
heteroaraikyl

and when Z is sulfur

X is A, R* or OR® wherein

-R® and R’® each is independently H, C,-C, alkyl, alkeny! alkynyl, aryl,
aralkyl, heteroary! or heteroaralkyl;

R*is C,-C; alkyl, alkenyl, a_lkynyl, aryl, aralkyl, heteroaryl or
heteroaralkyl; ) | '

or both X and OR? are A: |
and a therapeutically-effective amount of an antiviral agent.

147. The method of Claim 14§: vyherein Zis oxyge"- THlS SHEET PAS BEEN
REPLAGED .

148. The method of claim 146 wherein Z is sulfur.
148.  The method of claim 146 wherein R is propyl.

150 The method of claim 146 wherein R is C to C alkyi or alkeny!
opttonally substntuted with halo, a!kyi aryt or ‘heteroaryl.

miiiiﬂ’i‘iiifﬁfi‘ i’




~chenot her syepd/ao0smgent sel ected . from the group consisting oPCWS%ﬂ/w‘latl ng -

agent, & purine analog, a pyrimdi ne | kal oi d, VI nca-1li ke
al kal oi.d, an etoposide, etoposide-|i ﬂmmlLlﬂ"gm‘ mBst eroi d, _
nitrosourea, an antinetabolite, a platt nam based <yt*ot oxi c dru _a :
hormonal antagoni st, an anti-androgen and an anti- estrogen. 40.

The nmet hod of claim39 wherein said chenot heraﬁeut J.Cc agent is gl ected
. from the §roup conddtti hoe srethadefclaim 148 wherin & ris H opalisyt angd RaiseH.

dacar bazi-ne, ansacrine, procarbazi ne, hexanethyl nel am ne, mtoxantrone and
gencti t abi ne. : 41. The nethod of .claim 39 wherein said

chenot her apeuti c aggt The methcﬁfotcta*m 146wherem4‘2 andrRéarméamll-lof claim35
wherein said phar maceut [ caI agent is an inmune sti mJI ant .

4 o 1.53. The method of claim 1'46'whe|_'ein said compoun_d- is
2 . butyroyloxymethyl diethyl phosphate, 1-(1 -butyroyloxy)ethyi diethyl.r
3 phosphate, morio(butyroyloxymethyl) phosphate or 1{1-(4-
4  phenylbutyroyloxy)ethyl} diethyl phdsphate.

4 - 154, The method of any one of Claims 146 to 153 wherein ,‘s‘.aid '
2  antiviral agent is ganciclovir, acyclovir, or famciclovir.

1 155. The method of any one of Claims 146 to 153 whefein said vifus-
‘2 associated tumor is an EBV-associeted malignancy, Kaposi's sarcoma, an

3 AlDS-related lymphoma, a hepatitis B;ass'ociated malignancy or a 'hep_atitis C-

4  associated malignancy. '

1 - 156. The method of any one of Claims146 to 153 wherein said EBV- .

2  associated malignancy is nasopharyngeal carcinoma or non-Hodgkin's

3 lymphoma.

1 157. The method of any one of Claims 146 to 153 wherein said

2 compound is administered orally, parenterally, transdermally, transmucosalily,

3~ intranasally, rectally or topically.

S © 158. A method of modulating gene expression which comprises

‘2 treating a host or host celis with an amount of a compound represented bythe .
3 formula: _ B -
4 | Z .
e T L x
i A-PloRs

| THIS SHEET HAS BEET
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43, Thewet)mubso)f claim 42 V\,herel n said i mune- st.i mil ant- pe-r/us9s/o4sa4 _
Cor ynebact eri um parvum or a sarcolectin, : 44 The nethod of claim

38 wherein said chenot herapeutic agent is

46 - sel ected fromthe group_consisting of tam)mfﬁuu m E"ml
1- aspar adi nase, dacar bazi ne, égnsacr qe, pr ocar bazi ne, hex Iﬂ Hmn ull

m t oxanttne and gem:| t abi ne. : 45. The method of ¢l af m'35 "ahérefn
sai d tompound i s adni ni ster&j (53&0 -yC O-
12 |

13 o . R
14 and wherein - ' e

15 - Ris G, -C,,alkyl, Cy C,(ralkenyl or. CZ-C t,alkynyl -each-optionally -

- 16 ' substituted with at least one ammo acylammo halo, tnﬂuoromethyl hydroxy, -
17 alkoxy, alkyl, carbonyl aryl: heteroaryl substituted heteroaryl group. or :
18 combination thereof

19 R'and R2 are each mdependently HorC, -C alkyt, C -C alkeny| orC,-
.20 Cg alkynyl wherem the alkyl alkenyl or alkyknyl group or combmat:on thereof
21 is optxonauy substltuted thh halo or alkoxy, '

=z Z is oxygen or s”‘f‘_’f
23 Wlth the proviso that when Z is oxygen
24 XisR*orOR® and _
25 R*and R® are both H or each is independently C,-C, alkyl, alkenyl, -

26 alkynyl, aralkyl anyl, heteroaryl or heteroaralkyl;
27 R*is C,-C; alkyl, atkenyl alkynyl, aralkyl, aryl, heteroaryl or
28. heteroaraikyl '

20 andwhenZissulfur -
30 . XisA, R* or OR5 wherem
B R®and R® each is mdependently H, C,-C, alkyl alkenyl alkynyl ary!
32 aralkyl, heteroaryl or heteroaralkyl o
a3 Rtis C,-Cs alkyl aikenyl a!kynyl aryl aralkyl, heteroaryl or-
34 heteroaralkyl, - o
3 orboth X and OR3 are A _
36  wherein the amount of the compound is effective to enhance augment or -
37 repress expressuon of a gene of mterest ' o

BEE TR 11 T '"Thé':‘r‘a'"éiﬁ&d’ﬁf'b‘i’éi’rﬁ"'ﬁ'S’B’"’WHéFéiH Zis oxygen.
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.- ¢ parent. eraldm,gs;.‘g@asder mal ly, . transrrucosal 'y, Tntranasal |y, PETTUSIB/)4834

““topically. 46. A nethod ' he effects of a
cytotoxic agent in a mammlian pat ! ses adm nistering to
the patient a therapeutically- - effetti¥ve lanuns of said cyt ot oxi.c agent

and a conpound of any one of clainms 1-4 -for a tine and i-n an amount to

i nduce growth arre cells or bone
mar r ow. stem cells ﬁ‘%"saTégﬁiﬁbéﬂ%?g%%%%@grﬁﬁé%eslt‘*”ﬂb said cells from -
cytotoxic effects of said agent. : 47. . The nethod of: cl aim 46
herein said rapi d|¥ grol |ferat|ng epi theli al ceI |s are in hair follicles,
~gastrointestinal t1@bt bhe methadof shaimalSP yhereinR is propyl. = 48, The

- method of chaim46 wherein said rapidly-proliferating eplthel | aI cel I,s are

hair follicle cells or -intestinal-cryt .cells. of. said patient.. e e Q

.The net hOd of claif82i6 Thenwdthod af dlmtm&wheragﬁlis@mb S@aldyl or alkenyl

3

2 optronaliy substltuted with halo a|ky| arylor heteroaryi

1 163. The method of c!ai_m-1_58 'Whefein R"is H or alkyl a_nd ReisH.
-1 . -.. 164. The methodf of claim 158 wherein R'and R? are each H.
1 | 165 The method of Claim 158 wherein said compound is .

2 butyroyloxymethyl d:ethyl phosphate 1-(1-butyroyloxy)ethyl d:ethyl
3 phosphate, mono(butyroyloxymethyl) phosphate or 1{1-(4-
4  phenyibutyroyloxy)ethyl} diethyl phosphate.

1 166 The methed of claim 158 whereln the expression of said gene is
2 enhanced or augmented. '

1 167.- The method of claim 166 wherein said gene encodes a gene
2  product whach isoractsas a repressor a tumor suppressor an inducer of
3 apoptosns or an mducer of dufferentlation |

t I | 168 The method of Claxm 167 whereln sald host is a cancer patlent
2 and sald geneis a tumor suppressor gene L
1 169. * The method of Claim 168 wherein said compoynd is
2 administered orally, parenterally, transdermally, transmucosally, mtranasa"y
3 rectal!y or toplcally : '

TTHIS SHEET M BEEN
| REPLAGED—
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=___-':corrpound 8/26b3b n| stered s K PCT/US98/04834
' wos The wmw IMN'HG V\/nerel n said cytotoxic agent

|s adm ni st ered pr| oF to of *& erLa rfi stration of the conpound. _
51. The method of claim46 wherein said cytotoxic agent and said ‘conpound

. are adm nj stered Ssygs enfHeMriethed of Gliéu?laiéav’wherem said c'éﬁ'g:ouﬁdr@t hod of
treating a gastrointestinal disorder rises adm nistering to a

pati ent az t headmpinistered| drguyefpragemtierailyatrausmem‘la tfangmunqsajfy mmana@a&y,of

clainms. 1-4. rectally or topically.

1 | 171. The method of Claim 170 wherein said gene..ent:odes agene
2 product which is or acts as an encogene or an inhibitor of apoptosis.

, 172. The method of Ciaim 171 wherein said gene is Bck-2.

1 " 173. The method of Claim 158 wherein sald host cells are undergomg
2 exvivo gene therapy

1 '174. The method of Claim 158 wherein the host is Lmdergoing_ih vivo
2 gene therapy. | .

1 175. The method of cléim 174'where§n said compdund is |

2  administered orally, parenterally, transdermally, transrr..:cosally, mtranasally,

3 rectally or topically.

1 176. A method of inducing tolerance to an éntigen_which compﬁses

2  administering a therapeuticaliy—effecﬁve amount of _compo'und represented by :
3 theformula: ' A o |
4 V4

ﬁ ab X

7. " oRr® |

8 whereinAls

-3 '-'__O R
10 N a
1" R-C-0-C-0-

12 B

13 'R? -

14  and wherein .

~ i




. 53:+ The nwo!seHoasd cl ai m 52, wherein saJﬂlmmﬂﬂuul Iiwn ni $CEUSYS/BA834 | v,
' _parenteral ly, transderrm_l |y, transnuco rectally or
topi cal ly. 54. A method of treati‘ng ‘cuf'andous uI cers which-

conprises adm nisterin to a patient a th? % utically-effective anmount of
a corrpound5of any oRds & ~Graphwl Co-Gyo alkeny 2550 alkyRY, Aacheationally ai m 54

wh |1
T anemucod | UM rgn@a oas0r it Blaming? nSIY, Biflordmely B WARORT, .2,
of .i nduci-ag \Amlhdxy)@kyl,r@mbmylhaqbrtwtemsylastubstntwtbdrheigrc@ryl group or

t her a eutlcall ef fective anpunt of a co ound of any one of clains 1- 4
48 P gombmatxon thereg? mp y -4

IR R1 and R? are each mdependently H or C,-C, alkyl, C -C alkenyl or C -
2 C alkynyl wherein the alkyl, alkenyl or alkyknyl group or combmatxon thereof .

21 is optionally subst:tuted with halo or alkoxy, S

2 Z is oxygen or sulfur,

23 with the proviso that when Z is oxygen -
24 | X is R* or OR®, and |

25 . R*and R®are both H or each is mdependently C,-C, alkyl, alkenyl,
26 " alkynyl, aralkyl, aryl, heteroary! or heteroaralkyl _ :
T2t Riis C,—Cs alkyl, alkenyl, alkynyl, aralkyl, aryl, heteroaryl or

28 heteroaralkyl; .

26 and when Z is sulfur

30 - XisA, R* or OR® wherem _
31 R and R® each is independently H, C,-Cq.alkyl, alkenyl alkynyl aryl,
32 aralkyl heteroaryl or heteroaralkyl;
33 R*is C,-C, alkyl, alkenyl alkynyl, aryl, araikyl, heteroaryl or
34 heteroaralkyl;
- or both X and OR® are A.
1 7T The method of‘Claim 176 wherein Zis‘;oﬂgep. ' THIS STEET TS BEEN
. S REPLACED
1 178. The methad of claim 176 wherein Z is sulfur.
1 | 179. The method of claim 176-Where_in R i_s, propyi.
.1 180. The method of ciasm 176 wherein Ris C to C, aikyl or alkenyi
2

optionauy substituted with halo, alkyl, aryl or heteroaryl.

71
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.57.. The REé&4emoess < ai m 56. wherein sai nlpt-ﬁusgk/MQI ly;
parenteral Iy, transdermalty, transrmco B H' m rectally or
topically. 58. A nethod of e ant gene expression

whi ch conprises treating a reconbinant host cell contalnlng_an expressi on
system for a gene product of interest with .an expression enharici ng. anount

of a conpound of aé one of clains 1-4. 1 The - net hod of claim
58 wher ei nt sai d gerf@pr checmethodeteaisa 170 V&he@tnﬁrlscHalf&U‘WéﬁgcﬁlsiS% gene.
60.. The nethod of cl ai m 58 wherein said host cell is a rramml ian cell, an
insect cell, a yeast cell or a bacterial cell.

1 182. The method of cla|m 176 wherein R' and F(2 are each H.

183 The method of Clalm 176 wherem said compound rs

b

2 .butyroyloxymethyl dlethy! phosphate 1-( 1—butyroyloxy)ethyl dlethyl

3 phos;:hate mono(butyroyloxymethyl) phosphate or 1{1-(4- _

4 phenylbutyroyloxy)ethyi} diethyl phosphate

1 .. N 184 - The method of Claim 176 wherein the antigen is a self-antigen.____._
1 185 The method of Clalm 184 wherein the self antlgen is assocuated

2. wrth an autolmmune dlsease '

t . 186 The method of Claim 185 whereln the autmmmune disease is
2 selected from the group consisting of systemic lupus erythromatosus,
3 rheumatoid arthritis, multiple sclerosis, myasthema gravis and diabetes.

1 ' 187. The method of Clatm 176 wherein the antlgen is present oha
2 transplanted organ or ceHs

1 .. I. N 1.88 “ ‘l:he'rneihod of any one of Claims 176 to 187 wherein said
2 compound is admmtstered orally, parenteraliy, transderrnally. _transmucosa!ly, _
3 mtranasaily, rectally or toplcally | | |

1 '_ 189." A'method for treatmg, preventlng, or amehoratmg protozoan
2 infectionin a patxent whxch compnses admlmstenng to sald patient an .
3 effective amount of a compound represented by the forrnula.

4 - Z
§ E g T "“""X" - |
7 | e THIS SHEET HAS BEEN

REPLACED
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"~ 61 The rwomuom cI ai m 59 wherein sai.d gene product is a POTVISS/04534

suppressor gene or fetal  hermpgl obi n. - - 62, A net hod—of treating,
preventi-ng or ameliorating synptons in an insulin-dependent patient whi ch -
conprises adninistering to the patient an amount of a conpo Iim wlmmm“m
of claims &-4WISBIAAJR to enhance insulin expr essi-on.

met hod of %l ai m 62 wherein sai d @onmpo®id i s adni ni stered oral | Y,

49 < 10 parenterally, transdkrmallly, transnucosally, intranasally,

rectally -or topically. - R -040- e.n@t-hod of treating, preventing or-
amel i orating synptons in a cystlc ] _ _ '

13 ) : RZ

4 and wherem : .
15 . RisC,- - C,o alkyl, C -C10 alkenyl or Cz-C,o alkynyl each optnenally

16 'substltuted with at least one amino, acylamtno halo tnﬂuoromethyl hydroxy, ..
17 alkoxy, a!kyl carbonyl, anyl, heteroaryl, subststuted heteroaryl group ar
18 comblnation thereof '

19 - R and R? are each mdependent!y HorC -Cs alkyl C2~C.3 alkenyl or C,-
. 20 G alkynyk wherein the a!kyi alkenyl or alkyknyl group or combmatlon thereof
21 - Is optionally substituted with halo or alkoxy, .

22 - Zi is oxygen or sulfur,

23 with the provvso that when Z is oxygen

24 XisR*orOR® and .

25 R® and R® are both H or each is mdependently c -Cs alkyl alkenyl,

26 alkynyl, aralkyl aryl, heteroaryl or heteroaralkyl
27 * is C,-C, aikyl, alkenyl, alkynyl aralkyl aryl, heteroaryl or
28 heteroaralkyl '

29~ 'and when Zis sulfur

30 Xis A, R*or ORS wherem : o

3 R¥and R®each is mdependenﬂyH C -C alkyi alkenyi alkynyl aryl,
32 aralkyl, heteroaryl or heteroaraiiyl;

33 R‘ is C,-C; alky! atkenvi, alkynyl aryl aralkyl heteroaryl or

. 34 heteroaralkyl; : R

35 orboth Xand OR’areA. =
7387 1900 The miethad of Claim 189 Whefein Z is oxygen, T

o THIS SHEET HAS BEEN
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_ fibrosi's padb@Mbsethi ch conpri ses adri QflllllllllﬂilllﬂllﬂiJ pat'| pw/iisnoasmaunt. of -

a corrpound of any one of clains 1-4 ce chl oride channel
expression. . = 65. The method of* cl%ith 64 wher&in said conpound is
adm nistered orally parenteral |y, transdermal |y, trapsnucosally,.

i ntranasallly, rect apf’y a'hetfﬂﬁt@&wfﬁ'a'm 18 wherg:gZ: SHBNhod of i nhibiting
tel omerase activity in cancer cells which conprises admnistéring to said
cel | s~an anount of a conpound of any one of clains 1-4 effective to.
decrease tthe basal 182veThefmethodnfrolaim $89 wherginiRisspiopytel |'s and ther eby
i nhi bit malignant progression of said cells. . 67.. The nethod of
-claim66 wherein said conpound is administered to the cells in vivo.

68. The ngethod of 1gBai ThE m¥dHRH IS/ ﬁ@WﬁE?éiH(Risscg‘WC“h&WéreﬁkéWt he
2 optsonatly substituted with halo, alkyi aryl or heteroaryl '

H

1 94_. 'The method of claim 189 wh_ereih R'is Hor alkyl and Ris H.
1 195. The method of claim 189 wherein R* and R? are each H.
1 196. The methad of Claim 189 wherein said compound is

2 - butyroyloxymethyl diethyl phosphafe, 1-(1 -butyroyloxy)ethyl diethyl
3 phosphate, mono(butyroyioxymethyl) phosphate or 1{1 -(4-
4 phenylbutyroyloxy)ethyl} diethyl phosphate .

1 197. The method of any one of Claims 189 to 196 wherein said .
2 .compound is administered orally, parenterally, trahsd_e_nnally, transmucosally,
3 intranasally, rectally or topically.

1 198. The method of ény one of ¢laims 189 to 196 wherein said :
2  protozoan mfect:on is malana cryptospondms1s toxoplasmos:s or

3 coccidiosis.

1 188. The method of any one of Claims 189 to 196 wherein said

2 compound is admmlstered ora!ly, parenterally, transmucosally, mtranasally or
3 rectally.
. 1200.  The methad of any one of Claims 189 to 196 wherein said

2 effective amount is an amount of said compound effective to inhibit protozoan
3 histoné deacetylase in said patient. B
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._patitelnlt orwblyfmomrtalnt erally,. transder mal Imlllmmui““(ﬂ“mn pmsgammm Ly o
ESSC aThg (r)nrat hogpln(‘:acl é. m 66 wherei n sai d corrpoun i S adm ni st ered t05'([)he |

Svel fort img vi us 2sach ol qﬁ*ﬂ@%ﬁfh&#"@%?ép%%sgié%éﬁgééhﬁﬂ«@?er ing to a.

patient ajt heicopfpiisesAdminigtdring!to\said eaisiah effective amuunt&f afcomyourne of
cl al nme 1-4 and a therapeuti-cally-effective anount of an ant iviral agent:.-
.3 represented by the formuia , . _

5 - ALXI
7 | i (OR:’

8 whereinAis

9 o) R’
10 I f
1 -~ R-C-0-C-0O-
12 ' ' I

13 ' - R?

14  and wherem
15 -~ Ris C,-Cy, alkyl, Cz-Cw alkenyl or C,-C, Galkynyl each optlonally
16  substituted with at least one amino, acylamino, halo, trifluoromethyl, hydroxy,
17 alkoxy, alkyl, carbonyl, aryl, heteroaryl, substituted heteroaryl group or
18 combination thereof;

19 R1 and R? are each mdependently H or C,-Cg alkyl C,-C, alkenyi or C2
. 20  C4z alkynyl wherein the alkyi, alkenyl.or alkyknyl group or combmat:on thereof

21 is optnonally substltuted with halo or alkoxy; _

22 - Zis oxygen or sulfur,

23 with the provuso that when Z is oxygen
24 ' Xis R* or OR"' and
25 R® and R° are both H or each is mdependenﬂy C,-Cq alkyl alkenyi |
26 alkynyl ara!kyl anyl, heteroaryl or heteroaralkyl W o
277  Rlis C,-C; alkyl, alkenyl alkynyl aralkyl, aryi heteroaryl or o

28 heteroaralkyl

2e  and whenZlS SUlfur _ '_ i . o . . . S RO

I thA R*or OR? wherein o ” LTHIS SHEET HAS BEEN
| REPLACED
—_— 75
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- .71, The ypt ?os@f claim70 wher g agent A PCAATOR/G480Y 1 T .
‘acycl ovi r, anci cl-ovir. Hi@“ ‘“meulm d of claim 70 wherein
~said virus- assom ated tunor assaoci at ed mal i gnancy, Kaposi's

sarcoma, an AlIDS-rel ated | yrrphoma a hepatitis B-associated nalignancy or

. a hepatigfs C assqRigiERs @Ebh%‘ﬁh%bendenﬂy H, C,-G alkﬁhﬁlkéﬁi'lhéﬂtyﬁ}l SM' m 70

wherei'n sai d EBV-associ ated nal i gnanc nasopharyngeal carcinoma or

non- Hodg#a n' sralkyb heteroaryl or heterogralky The met hod of claim 70 wherein said

ranemucBhaity EVBGeRRY. Herff AORT Ay e RIS SF 1 oy oo

of nodul gf i nmmmxﬂr essi on which conprises treati ng a’
51

<N or both X and OR3 are A.
| _. ; 1 . _._-_:.;;;-_zﬁoz_—::_‘:'The method of Clair 201 wherein Zis oxyge_n. ’
T | | 203'. The m_ethodi of claim é01 Whgrein Zis sulfur.
L B 204 The 'mefhod of claim 201 wherein R is propyl.
| 1 : 205. The r.'n.ethod of c‘anm 201 wherein R is C, to C, alkyl or a!kényi '

2 optlonally substltuted wnth halo alkyl aryl or heteroaryl

1 ' 206. The method of c!aim'201 wherein R’ is Hor éikyl and R?is H.
1 | 207. The method of claim 201 wherein R and R? are each H.
1 . ~ 208.  ‘The method of Claim 201 wherein said compound is

2 butyroyloxyrhethyl diethyl phosphate, 1-(1-butyroyloxy)ethyl diethyi |
-3 phosphate mono(butyroyloxymethyi) phosphate or 1{1-(4—phenylbutyroyloxy
4 phosphate : .

1 | S 209 ~The method of any one of Claims 201 to 208 wherein said
2.... compound.is. administered orally, parenterally transdermally. transmucosauy,
- 3 intranasally, rectally or topically ' : '

1 - 210.  A'method of treatmg. preventmg or amelloratmg cancer or other
2 o 'prohferatlve d:sorder ina patxent in need of such treatment whxch compnses

This Sheet Has Been Replaced '.
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-host .or hwrwsmbsos wi th an.amount of a corrpound of any one Btf:TfUSﬁsmmﬂ4
effective tO enhance, augnment or repress expreSS| on of a—butyric

aci d-responsive gene of interest. - 76. The net hod of claim 75
wherein the expression of said gene i.s enhanced or augrrenjmu ”"mmm ﬂll

" The nethod of claim 76 wherein said gene encodes a gene pr

or acts as a repressor, a tunorZ suppressor, an inducer of apopt osfs or %an*

i nducer of differentiation. I 78. The nethod of claim 77 wher ei n

sai-d host-'is ‘a cancer patienj -gngd said
7 _ OR?

8 whereinAis

9 L o R

10 _ T
- - RECTOTCEOE

14 and wherein L BT Ll
15 R is C,-C,, alkyl C -Cm alkenyl or CZ-C,,, alkynyl substttuted with at .
16  feast one amino, acylamino, halo, tnﬂuorom_ethyl, hydroxy, alkoxy, alkyl,

17 carbonyl, aryl, heteroaryl, substituted heteroaryi group or combination thereof;

8  R'and R?are each independently H or C,-C, alkyl, C,-C, alkenyi or C,-
19 G, alkynyl wherein the alkyl, alkenyl or alkykny! group or comblnatton thereof

20  is optionally substituted with halo or alkoxy,

21 Zis oxygen or sulfur

22 with the proviso that when Zis oxygen
23 - XisR*orOR?® and
- 24 R3 and R® are both H or each i is mdependently C,-Cs a!kyi alkeny!

25 alkynyl aralkyl aryl heteroaryl or heteroaralkyl;

6 - R'is C,-C, alkyt, alkenyl -alkynyl, aralkyl, aryl, heteroaryl or

27 heteroaralkyl ' '

28 and when Z is suifur

29 Xis A, R*or ORS wherem  : . . -
30 R® and R® each is independently H, C -C, alky, alkenyl alkyny! aryl
3 _____'_aralkyl heteroaryi or heteroaralkyl

32 R‘ is C,-C, alkyl alkenyl alkynyl ary! aralky! heteroaryl or

33 [ heteroara!kyl e mm st e+ <t e
34 or both X and OR3 are A
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"“:-\g/]\ﬁg(rae: ?1 2al g‘r]r%gggée;szogd%egfst er.ed orH“m mllmnumﬂﬂm| Ofpcﬁbgﬁggé?“ml 'y,

transmucosal ly, intranasally, rectally or*topicallty. $ . The

met hod of claim 75 wherein said ¢ ounﬁ‘II s adnj nj steéed oral |
par ent er @6 y, In 3R AT Effective todR Ry aPPRIoSIH I PI%?"CPEE?@ ‘P’y°fdhe -
t opi cal | ce softhéiprolifzpﬁlvg%m pf claim 80 wherein said gene encodes a -
gene pro uct \/\)1 or acts as an oncogene or an irhi bltor of apopt 05| S. .
52 .. _ . L 52 . . _

1 . --21-1 The method of Claxm 210 wherem said compound is -

2 administered orally, paren_te_rally-, transdermally, transmucosally, mtranasaily'.,.

3 rectally or topically.

-

212. A compound repfesénte’d by the formula:

2 0.
3 S ( X
A-P :

5 ~ OR?

& whereinAis

7 0 R

8 B

9 R C O C-0- B
10 |
11 - R?
12 and wherein . \ .
13 Ris C, - C,, straight éhai_n alkyl, optionally substitutéd with one amino,

14 = acylamino, halo, trifluoromethyl, hydrdky,‘ alkoxy, alkyl, carbonyl, aryl,
15 heteroaryi or substituted heteroaryl group, or C,-C,, alkeny! orC -C,D alkynyi
16 each optaonally substituted with at least one amino, acylamlno halo '
17 trifluoromethyl, hydroxy alkoxy, alkyl carbonyl aryt, heteroary! substxtuted
= 1g heteroaryl group or combination thereof; -
19 R‘ and R* are each independently H, C,-C, alkyl CCs alkenyl or C,-C
20 a!kynyl wherein the alkyl, alkeny! or alkynyt group or combmatlon thereof is
21 optionally substituted with halo or alkoxy, _ o '
22 Xis R* or OR?, and .
23 RS and R® are both H or each is mdependently C, -C alkyl alkenyi
24 alkynyl, aralkyl aryl heteroaryl or heteroaraikyl
_  25 R*is C,-C, alkyl, alkenyl, alkynyl aralkyl,.aryl, heteroaryl or...

26  heteroaralkyl; . e e T

et Has Been Replaced
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. 82..  The w@h Mg@f clai m 81, wherei:n.said gene is Bcl - 2. . PCT/US98/8@34 The -

met hod of citai m 75 wherein sai d host cell s are underg0| ng €x—vivo gene

t her apy. 84. ~The nethod of claim75 wherein sai d
undergoi ng in vivo gene ther apy. 85. The met hod Tﬂﬂ!lilM!M“l““l
wher ei n Fai dandrwlmmﬂlssmtdm n| stered orally, parenterally,
transnucosal l y, % ;al I ct ally or topically. A nethod -
of i nduc¥®ng tol er Mhi ch conprises admi ni sterl ng a
t herapeujy cal | y-e AU f 0 | 1-4.
87. Thggrret hod otﬁf SWrel ée "ant Pd-@ alﬁW)’alRQ h élk?hﬁ Eﬁd

30~ aralkyl, heteroaryl or heteroaralkyl

- 31 R*is C,-C, alkyl, alkenyl, alkynyl aryl, araikyl, heteroaryl or
32 heteroara!ky|
3 - or both Xarid OR? are'A;'érid - ’
- 34 when X is phenoxy, Riis benzyl and R’ and R2 are both hydrogen then _

-3 Ris not isopropyl; and
when Ri ts |sopropyl Xis not phenoxy or R%is not benzyi

1 - 213. The compound of claim 212 whersin R is C,-Cq alkyl or a!kenyl

2 optnonally substituted with halo, alkyl aryl or heteroaryl R'is H or alkyl and R2 R
3 is H; and X and -OR® are each independently alkyloxy, alkenyloxy, a)kynytoxy, o

4 aryloxy, arylalkyloxy, heteroaryloxy, or heteroarylalkyloxy.

1 214. The compound of claim 212 wherein said compound is
2 butyroyloxymethyl diethyi p_hoSphate, 1-(1-butyroyloxy)ethyi diethyl

3 phosphate, mono(butyroyloxymethyl) phosphate or 1{1-(4-

4 phenylbutyroyloxy)ethyl} diethyl phosphate.

1 216. A co‘mpoﬁnd represented by the formula:” |
2 S s
3 - AL X
5 - "~ OR?
- o - REPLACED
8 s ' ' | o - e e e e
9 R C- O C O- RS
1 R2

[

T \‘iﬁ

7
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. 88.. The RPb 0geooss C! ai m. 87 wherein sai d self -anti gen i's: aneg,bg;Wth an ...

" aut oi.nmune di sease. 89. The nethod of claim 88 wherein said

aut oi mune di sease is selected fromt he”mmmllﬂm of syst emc | upus -
erythromat osus, rheumatoid arthritis, ,”m e

.53 ' it pI e scl erosis, nyast ‘heni & gt a s "and dtabet es.
~ The Al m 86 V\/nerel n sai d ~antigen is present: on. a
transpl an?‘éd organ or ceI I's S
13 RisC,-Cy alkyl C,-Cyy alkeny! or CZ-C,oalkynyl each optlonally

14 - substituted with at least one amino, acylammo nalo, tnﬂuoromethyl hydroxy, o

15 alkoxy, alkyl; carbonyl aryl heteroaryl substituted heteroaryt group or
16 combmat:on thereof ' . S : | . o
T _ . R1 and -R2 are éach mdependently Hor C,-C; a!kyi C,-C, alkenyl orC -

18- Cs alkynyl wherein the alkyl, alkenyl or alkynyl group or comblnatron thereof is
19 optxonally substituted W|th Halo or alkoxy ' ' : o

20 . X IS_A, R* or OR®, wherein |
21 o ' . L _
22 | R3 and R® are both Hor each is mdependently C,-Cs alkyl alkenyi

- 23 alkynyl aralkyl aryl, heteroaryl or heteroaralkyl _
24 _' RiisC -Cs alkyl alkenyi alkynyl aralkyl, aryl, heteroaryl or
~~= 26" ~heteroaralkyl; - B .
28 or both X and OR® are A; )

27 - with the proviso that
28 whenRis ethyl then R’ and R2 are not both H.

1 | 216 A phamaceutical composmon comprising a therapeutncally-
2 effec’tlve amount of a compound represented by the formula:

S AR
e AP

7 whereinAis

0 | R-C-0-C-O-
_” e | R = SHEET HAS BEEN | )
e S - 14¢ wherein - ‘ ' . REPL AC&“D U O
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-,91. - The nwbkgmom claim 86. V\/nerel .n. saij m‘mmlwmﬂlullﬂm dmi mmsgdmm;;al ly, .. .

parenteral ly, "transdermal |y, transrmco rectal ly or
topi cal ly. : 92. A nethod for tr eat [ hg, preventl ng or aneliorating

t fect t t t t d
~ pati ent -ar¥ef foct | vB AfEwalOh CompA oF CartpmBIITHk SEF BRI~
93. The REt hogutsititalediWRPat 16381 6he aRth6, SAFEAIY Hafo, 1T AIeRyY dh)@irﬁidly’ |

parenteral |y, transder mal Il% t ransnucosal | y, i-nt ranasal | y, rectall
“_topical lys alkoxy, aligd. carbhaylsthdeteroatylasubsiitutaddrateroasyligropp or ozoan

ol et on S T Bplan gl O 051 g oxoplasmst s, or coccl diost s,
;th fieﬁ?rmesmd ef f ecR} 4d RS drelabh ind¥pérdenty Hibs O, dieAce)-T); alnylope).d

19 Cgalkynyl “Wherein the alkyl alkenyl or alkyknyl group or comblnatlon thereof

20 is opttonally substituted' wuth halo or alkoxy, . ’

21 XisR‘orOR®, and S
.22 - Rand RS are both H or each'is mdependenﬂy Ci-Cs alkyl alkenyl, .

23 alkynyt aralkyl, aryl heteroaryt or heteroaralkyl; '

24 R“ is C, -C alkyl alkenyl alkynyl aralkyl aryl heteroaryl or .

25 heteroaralkyl

26  with the proviso that S :

27 when Xis phenoxy, Ris benzyloxy and R’ and R? are both hydrogen
28 thenRi is-not lsopropyl -and - ' ' o
29 when R is isopropyl, X is not phenoxy or R?is not benzyl

30 anda phar_maceutlcally acceptable carrier or diluent.

1 217 The pharmaceutical composition of clalm 216 wherein R i is C3-
CS alkyi or alkenyl optionally substituted with halo, alkyl, aryl or heteroaryl; R’
is H or alkyl and R?is H; X and -OR® are each independently alkyloxy, -
alkehyloxy,"alkynyloxy, aryloxy, arylalkyloxy, hetercaryloxy, or

o s W N

 heteroarylalkyloxy.

1 . | 218The ‘pﬁé”nﬁ'écéﬁtib'al composntlonof cl_éim 216 Wherein said
compound is butyroyloxymethyl diethyl phosphate, 1-(1-butyroyloxy)ethyl
diethy! phosphate, mono(butyroyloxymethyl) phosphate or 1{1-(4-

W N

pheny!butyroyloxy)ethyl} dlethyl phosphate : .
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-.96. A net{efheibedenhi bi ting hi stone d i s Whipehifkg8hdssses. -
““admi ni'sterli ng to said cells an effecti @ﬁ milim npound of “any one of
clains 1-4. . 97. The net hod 2in sai d conpound |s
adm nistered orally, parenterally, transder mal |y, transnucosally,

intranasaldy, rectalqgy %gﬁ%ﬁdﬁﬁal co gsmon fn% g?ttﬁggfa%nél ating,

preventing or anelloratln cancer  or ot sor in a.
patient ire neeffectiveaoiount eﬁarmmpoumdcrlepmﬁedby the(ﬂmmula‘t ering to the

patient- a- conmpound of.-any one:of clains 1-4 in an amount effective-to "
i nduce celd ul ar apopt osi s of th cancer cells or of the cells of the

prollferatﬁ ve disorder.. I X
A-P(.

e T ToRe

-7 whereinAis

9 . | |
10 o R C O . C -0
122 . . j - -,'Rz_

13 and wherem , e Co
14 RisC,-C,, alkyl C C"J alkenyl or C ~C,° alkynyi each optlonally
15  substituted with at least one amino, acylamino, halo, tnﬂuoromethyl hydroky,

16 alkoxy, alkyl, carbonyl, aryi heteroaryl substltuted heteroary! group O T =

17 combination thereof,
18 R'and R? are each independently H or C,-C, alkyl, _Cz-Cs. alkenyl or C,-
.19 | Cg alkynyl wherein the alkyl, alkenyl or _alkynyl'group or combina_tfdn thereof is
20  optionally substituted with halo or alkoxy; .

21 XisAR'orOR wherem . .
22 . R and R® each is independently H, C,-C; aikyl alkenyl alkynyl ary!

23 aralkyl, heteroaryl or heteroaralky! " : o
24 R*is C,-C, alkyl, alkenyl alkyny! aryl, aralkyl, heteroaryl or | o
25 heteroaralkyl , - L
26 - or both X and OR3 are A

‘27 and aphammaceutically acceptable carrier or diluent.
1 220. The‘. pharmacebﬁcai composition of Claim 216 or 219 furthér
2 gomprising_ a cytotoxic agent. ' '

* TTHIS SHEET HAS BEEN
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- 99:..-- The nwdwmmoio cl ai m 98 wher ei mm“mmw:wum adni ni sper/esosmassd v,
parenterally transdernally trans saIIy rectally or

topi cal ly. '
" 1 . 221. The phg_;rna_,ge,ut_nml_--_c_ompqs:_t;_o__n c_>f Clanm_ 2_1_6 or_-2-_19 further_ C
2  comprising an antiviral nucleoside antibiotic selected from the group
-3 consisting of ganciclovir, acycloVit, and famciclovir.

1 2220 “The pharmaceutlcal composmon of Clalm 221 wherem sasd
2 antibiotic i ns ganciclovir.

1 223. The pharmaceutical composition of Claim 216 or 219 further

2 comprising a chemotﬁ'érapeutic agen{ selected from the group consisting of
3 alkylating agent_'s, purine and pyﬁm,idine analogé_.'vinca_and vinca-like | _

4 alka_loids, etoposide ..an'd etoposid_é-like .c_irugs, 'éorticostéroids; nitrosoureas,
5  antimetabolites, platinum based cytotoxic drugs, hormonal antagonists, anti-_
6 androgens and antiestrogens. ' -

1 224. The ph'armaceutica!_ composition 'of'_Craim '.2-1 6 or 219 further 7

2  comprising a cytokine.

! 225. The pharmaceutical composition of claim 224 wherein the
2  cytokine is an interferon. -.

1 -~ 226. The pharrnaceutlcal composmon of Clalm 216 or 218 further
2. compnsmg an immune stlmulant B '

1 227. The phannaceu‘ticai composition of claim 226 wherein said
2  immune stimulant is -Coryneb_acté_riym pa;vqm or a sarcolectin.
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