DERI VATI VES OF 4- DEMETHYLPENCLOVEDI NE, USE THEREOF AND PREPARATI ON THEREOF
STATEMENT REGARDI NG FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT Thi s

i nventi on was nmade using funds provided under Grant No. CA 34200 from the
Nat i onal Cancer Institute of the National Institutes of Health and the U S
government has certain rights in the invention. DESCRI PTION Techni cal
Field The present disclosure relates to certain derivatives of

4- denet hyl pencl omedi ndEREYATIYES OF ¢ DEMEEHYLEENGLOWERINE, g especially
to thiolo- and thiono- cHPEOHAERESHUANDFREBABATION THEREQOF es of DM PEN.
The present disclosure also relates to pharmaceutical conpositions

conpri si ng t he STAJFMENT REGARBPING FEPERALLYE SROYSQOBED BESHARGIL QR wel | as
a net hod of using the conpounds i n PEERLOPMERNAcer in a manmal. The present
di sclosure also relates to a method for producing the disclosed conpounds.
Background Even THiwiugéntidnons meia nsing finds provided ueder GrantNel 0A34200d orent  of
cancer, it sthé NatiodaTBhdes Iiktifild O théNafidnal EeMmaRs 6f Hedlthad theBrs. peraihas t hat

cancer is thgseawserights #o@k nvehtioddp to one of every four Anericans. Included
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nanme only a few. However, nmany chem)t%]er apeuti c drugs al so produce
undesirabl e side effects in the pat’g%cﬂglcfl leldexarrpl e, US Patent 4,717,726

reportedly discl oses a corrpound suit i nhibiting the growth of
certain types of

neo ns . i n nmammal s, | so | owman, . et al.
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in a mammal. The present disclosure also relates to a method for producing the disclosed

compounds.

Background

Even though significant advances have occurred in treatment of cancer, it still
remains a major health concern. It has been reported that cancer is the cause of death of

up to one of every four Americans.

Included among the known chemotherapeutic drugs are carmustine, doxorubicin,
methotrexate, TAXOL®*, nitrogen mustard, procarbazine, and vinblastine, to name only a
few. However, many chemotherapeutic drugs also produce undesirable side effects in the
patient. For example, U.S. Patent 4,717,726 reportedly discloses a compound suitable for
inhibiting the growth of certain types of malignant neoplasms in mammals. See also
Plowman et al., Cancer Res., 49 (1989), 1909-1915. The disclosed compound, 3,5-
dichloro-2,4-dimethoxy-6-(trichloromethyl) pyridine, also known as penclomedine, is not
satisfactory as a chemotherapeutic, however, because it is known to produce certain

undesirable side effects especially in the central nervous system.



and Western General Hospital in Edinburgh. Hartman et al. Murine and human
in vivo penclonedine netabolism Cin Cancer Res 2: 953, 1996; O Reilly et
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2: 953, supra ﬁiﬁdvenous and oral administration and was related to peak plasma levels of PEN (see
O’Reilly et al; J. Clin Oncol. 12:1974, supra).

The presence of these toxicities, at much lower peak plasma concentrations
compared to those reported in preclinical studies, may preclude the administration of
higher doses of penclomedine and the achievement of concentrations associated with
optimal antitumor activity. Berlin et al., Proc. Amer. Assoc. Cancer Res., 36,238 (1005);
O’Reilly et al., Proc. Amer. Soc. Clin. Oncol., 14, 471 (1995).

Some relevant background art can be found in O’Reilly et al., Clinical Cancer
Research, 2 (March 1996), 541-548. This reference describes a study to assess the
distribution of *C-penclomedine in the tissues and tumors of tumor-bearing rats. The
study found that the predominant radioactive species in the brain was penclomedine,
which may explain the observed neurotoxicity of the drug.

4-Demethylpenclomedine (DM-PEN) was identified as the major plasma

metabolite in patients and rodents (see Hartman et al., Clin Cancer Res. 2:953, supra and



2 OReilly et al; din Cancer Res. 2:541; supra), and neuroanatom c studies
of PEN and DM PEN in rats reveal ed cerebellar danage only in the
PEN-treated group (see OReilly et at, The al kyl ating agent pencl onedi ne

i nduces degeneration of purkinje cells in the rat cerebellunm Invest New
Drugs 21:269; 2003).
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Patent 6,391,893 to Struck et al.).

Notwithstanding the advances in cancer treatment that have been made, there still

remains room for improved drugs that are effective in treating cancer, while at the same

time exhibit reduced adverse side effects.
Summary of Disclosure

The present disclosure relates to novel derivatives of 4-demethylpenclomedine

represented by the following formulae:

| OCNZ4Z,

ocyz,
cl
cl N cl cl AN
| ®
F HsCO N
HsCO N CCh and CCly

wherein when X is O then Y is S; and when X is S then YisOor S;

each of Z1 and Z2 is an alkyl having Ci1-Ci12 or aryl having 6-12 carbon atoms in
the ring;

and pharmaceutically acceptable salts thereof,



Anot her aspect of the present disclosure relates to pharnaceuti cal
conpositions containing the above-di scl osed conpounds. Al so disclosed are
nmet hods of using the conpounds of the present disclosure in treating cancer
in a mnml. Astill further aspect of this disclosure is concerned with a
met hod for preparing the above-disclosed conpounds. In particular, the
present conpounds Qrgﬁ}l i ne with a
conmpound represente epgsf Eétgfﬂigﬁﬁféﬂi’dé&&ﬁﬁﬁa%?s‘]to ZI 22&3t1\/\#1erg(glf;ﬂr?gllﬁ&%|

hal ogen, and s@némngvthaﬁ@vedwlosdémwds et disslosed axe mathods Qfélﬁﬁg)thebot h be 0
in the sane C@Wﬁ@ofhﬂ‘ep?éé&itﬁ@@losu?é’iﬁ*&eétﬁ@@idc&ﬂnQﬂﬁnﬂﬁlCar” ed out in the
presence of a base, Still other objects and advantages of the present

di scl osure wil |l be%étﬁbﬁlrtw@meytofﬁp&w&ﬁmwoxlméwgmmeé@dﬁwnrmirl@&t from
the foll ow ngudabdeldidiot@ombRiind@n, Wherein it is shown and described only
the preferred enbodi ments, sinply by way of illustration of the best node.
As will be real i zela patipwargths gresesteampoynds sals nsodypeddiyieactingét di f f er ent

ebodi ment s, ghiethyienGHENAl wiled Anlpuii EprERRER dFthQi’orfﬁQQ‘f' cations in various
obvi ous respects,” wthout departing fromthe scl osure. Accordingly, the
description is to be regarded as illustrative in nature and not as
restrictive. Best and Various Mddes The present disclosure is concerned with
novel derivatives ofll 4- denefhyl pencl onmedi ne conpounds represented by the
formulae: x s 11 Qhady?r/Z 2 N CCl 3
wherein when X is Other? Yis ;Cdme?él Ql@haT?geﬁ@g)ﬁun@?'?%@%gg'fﬁ&jﬂ and 4
each of Zi anéhazboth X anhYgpmapt bojk bu@ inbpsamesomgound12 car bon atoms or aryl
group cont al i dagirel s (AL QarPlcBRich Butlifl e ”%fegéihce &chaphar maceut i cal Iy
acceptabl e salts thereof. The al kyl group re typically contains 1-4 carbon
atons. The al kyl groups may be substituted with aprotic noieties such as

halo (O, F, Br, gy dhebbj¥les addelditigdstor tit pdsk disclosure will become readily

apparent by those skilled in the art from the following detailed description, wherein it is
shown and described only the preferred embodiments, simply by way of illustration of the
best mode. As will be realized, the disclosure is capable of other and different
embodiments, and its several details are capable of modifications in various obvious
respects, without departing from the disclosure. Accordingly, the description is to be

regarded as illustrative in nature and not as restrictive.
Best and Various Modes

The present disclosure is concerned with novel derivatives of 4-

demethylpenclomedine compounds represented by the formulae:

“ 0CN2,2,

oCvz,
ol
e] S cl S
| »
A HsCO N
HsCO N cCh and CCls

wherein when X is O then Y is S; and when X is Sthen Y is O or S; and



such as benzyl and phenethyl, and heteroaraal kyl containing 1-3 hetero atons
selected fromthe group of nitrogen, oxygen and sulfur. The term"aryl"
refers to nonocyclic or bicyclic aromatic hydrocarbon groups having 6 to 12
carbon atons in the ring portion, such as phenyl, naphthyl, biphenyl and

di phenyl groups, each of which may be substituted, as well as heteroaryl
groups such as  pydch@y¥s anldh ARy grodp*RE@Inig 1-12aaR bivins of &9t gibwzol yi |
furyl and thienyl. Examg[gs OE sui tabl e al kyl groups include nethyl, ethyl
and propyl . ExanpP¥Leiipe o4¢ sarbepaiony Rihe i#8oups i ncl ude i sopropyl and

t-butyl. The safyhar@iRuticalls adtoniblespeterdfl y phenyl and an al kyl substituted
aromati c group su phenyl C -3 al kyl, a benzyl . anpl es of

phar maceutical | y gg%%gﬂ&fﬂ“@ MOES %fp‘&ﬂgicf’gtﬁ‘ﬂs Q‘gPTrg°‘1 %?:‘P%Eé’etgﬂﬁg%mﬂ@r“?a\}'ed from
m neral aci dspe sebstitutedSwithyagiotic RlotiLsucthashalo RCOF) Br, DPOAKY M(aiRyl),, aralkyl

met aphosphori c, itrjc agd uqu ic acigs, and,orgapic acids, such as
Cartari o accbitas beray) and Prnetivh and belaryacaalkyt mwt@,l-ﬁﬁﬁ%i&wsgﬂmﬂ ic,

gl uconi c, suc&dnmhegroapdf,ﬁfryéeg,udxfyﬁmaﬁd sfi@f. exanpl e p- toluenesul fonic acid.
It has been found Eccorgi ng to the present disclosure that the disclosed

TR team 5y refers toacnonycle erRigncle Hematin hydrocHpLEP¥R] el i an

conpounds are sur _
cancer, especChaging)to IDdHFION GRNEEH the FBEpSHIGE bR efpleRyIDRPRES], biphsyhagn shown to
exhi bi t genezﬁal |y superi or ?W?ft Vi té I n gon&arl sgn t o 4-denet hyl pencl onedi ne
and pencl omedtPREWYGEIRS 7o of Phich may Se pigtinte ShBl A iosay | BEUPEPER® 0 possess
reduced t oxi Cpykidyl] #ihi€RHPRbkZOH), iHazBB1, oththeHY vy RedGleaygredi ne and

pencl omedi ne (PEN). Synthesis. of D sclgsed Conpounds A general procedure for

d
preparing the abov#f lesqt g4 le%ﬁﬂﬁyq@eﬁﬂwwtp%qpmpyl' Examgles ‘ff
4- Denet hy| penghRARIHIYE globhé iREie iédﬁﬂ)byllaﬂd ibutpl THE myﬂ%s‘hﬂ PeRkpRRly i s treated
wth a base such as 0.5 ni trlgt yl am ne fal | oned hy ﬁﬁﬁ equil val ent of a
chl or ot hi ol ocRiEky At an alkyl sybsfityted promatioa ey ribas @henyl £ &g v8lar bonat e or
t hi ocarbanoyl chl @xifigles JfphRtatdutELY accepabilestidddaRioh Sts dchide @ivsd @fpay at ure in
5 m dry dich]oronethane. The SO|UEIQn@%§ stirred for abouyt 30.mn at room

tenperat ure alid BYASHY PAfSedrch 83 Brdyachiodc, By crobionis RIOSRISBFBRNOSPEoFhe resi due

i's trituratedniwiclahd Silfitic A58! MArgAR atitd, sihashaktaid, 9¥RY, Ritlis, ndlliB)AdEE] ne

hydrochl ori de, The acetone filtrate i s, ¢concent rﬁqloe,d l(teo 1 n] and separated on

an 8 inch, 2 MBANGPEIZEIS gEolip elcanie, shicic HRrdsHionic, 95 eXeMPIei fdi cat or . The

maj or UV- Vi si@luendedfdliciagid. €l uted with acetone and the sol vent evaporated,
iving the respective product in_hi

g g P It has bgm (%ound according tg tclle present disclosure that the disclosed compounds

are surprisingly and advantageously useful in treating mammalian cancer, especially

human cancer. The disclosed compounds have been shown to exhibit generally superior

activity in comparison to 4-demethylpenclomedine and penclomedine. Moreover, the

disclosed compounds are believed to possess reduced toxicity in comparison to both

demethylpenclomedine and penclomedine (PEN).
Synthesis of Disclosed Compounds

A general procedure for preparing the above disclosed compounds is as follows:
4-Demethylpenclomedine (DM-PEN) (1g) in 15 ml dry dichloromethane is treated with a
base such as 0.5 ml triethylamine followed by one equivalent of a chlorothiolocarbonate,
a chlorothionocarbonate, a chlorodithiocarbonate or thiocarbamoyl chloride, respectively,
added dropwise at room temperature in 5 ml dry dichloromethane. The solution is stirred

for about 30 min at room temperature and evaporated to dryness via a water aspirator.



yield. Characterization is provided by nass spectronetry, which reveals the

appropriate mnmass nunber +1 corresponding to the expected structure, and

t hin-1ayer chromatography, which yields a single UV-visible conponent.

Reaction schenes for preparing exenplary conpounds of this disclosure are

shown below. 0 11 OCSCH3 CI OCdC *ICC13 11 Et3N DM PEN + CH3S-C-C

H3CO
H3CO

t hi ol ocar bon 11 ..C| S Cl *|.CC 3 P +.CH30O- | -cl
t hi onocar bong?lge %Sld‘&gwwgﬂl acegnmdgﬁg%ﬁo%e@%ame/ - H CON CC,

di t hi ocar bonabyrocBloside. Orhe Mt €Bbi)fidtratd is GhncerBrated td=l/ il DI sepeixhted GrCHA3P) ik Z- - Cl
N CC 3 mm silica gel plate containing a fluorescent indicator. The major UV-visible band is
eluted with acetone and the solvent evaporated, giving the respective product in high
yield. Characterization is provided by mass spectrometry, which reveals the appropriate
mass number -+1 corresponding to the expected structure, and thin-layer chromatography,
which yields a single UV-visible component. Reaction schemes for preparing exemplary

compounds of this disclosure are shown below.

OCSCH;,
al AN cl
Et;N l =
DM-PEN + CH§—C——C ——» HsCO N CCly
thiolocarbonate
i
OCOCH;
a AN Cl
Et;N l P~
DM-PEN + CHO—C——Cl  ———» H;CO N CClg
thionocarbonate
ﬁ
OCSCH,
cl A Cl
w
DM-PEN + CH$—C——C ———» HCO N CCly
dithiocarbonate

H3CO



t hi ocarbamate Antitunor Evaluation in Vivo Antitunor evaluations are
conducted as described previously (see Plowan et al; supra and Harrison et
al; supra). Athymc NCr-nu/nu and CD2Fi mce are obtained and housed in
sterile, filter-capped mcroisolator cages in a barrier facility. For i.p.
injection into mce, DMPEN and the various derivatives are prepared as a
suspensi on in aqueous hydroxypropyl cellul ose. Tunor fragnents (30-40 ny)
fromin vivo passage are inplanted into the nammary fat pad of the mce,
Treatment of groups of 5 mce each is initiated when the tunors reach
approximately 300 ng in nmass and is continued for 5 days{for all treatnent
groups, Each tunor is neasured by caliper in two dlnenQN tw ce weekly
and converted to tunor nmass. Antitunor activity is ass ssed on the basis of
tumor growm h delay in conparison to a vehicle-treated gQntrod, tunor

regressions (partial and conplete), and tunor-freé and
experinents are term nated when the ontrol tunors atfai ned a size of 1
gram which is typically 57-61 days. |[For %ﬁllnpla of an MX-1

tunor brei (containi RY-EEN telT' €T NB | anten H1ifo thé‘rlgﬁ?hhenlsphere of
the brain of mce. Treatnent of Lc.|mﬂaMS|S|nM|medICMyaﬂertmmr
i nplantation and continued for 5 days. Mce are nonitored daily for
survival . Antitunmor activity is assessed on the basi®iogarbamae per cent age
increase in lifespan (ILS) in conparison to a vehicle-treated control, and
| ong-term survivors. 7 Result Each derivative is eval uated sinultaneously
with a DM PEN control against MX 1 tunor inplanted in the mammary fat pad
with i.p treatnment. A range of dosages of 135, 90 and 60 ng/ kg per dose is
used, including the maxi mumtol erated dose. Al of the thiolocarbonate
derivatives yield superior activity to DM PEN and produce one or two of

five tunor-free survivors. Theylfishbt Bvalifion aP¥Rel N Table 1. The
t hi onocar bonat e and dithi ocarbonate derivative, however, glelded only | ow

activity in this Angsor FErdationscer eondusted andsapribed mrerionsly (9¢ Plowman ef@kir bonat e
derivatives Qlfpra[a% BEMsod oM SRS Rﬁw}mc N&r-mPHPdnd e AR R btained and

intracranially-inplanted U251 hunan g@xoblastona xenograft and is observed

to be conpar kaysss ipsterilplilteg-capped micigisofptar cagss imadarries fcikibt. Hopip injestigr (see

Struck et into mice, DM-PEN and the various derivatives are prepared as a suspension in aqueous
hydroxypropyl cellulose. Tumor fragments (30-40 mg) from in vivo passage are
implanted into the mammary fat pad of the mice.

Treatment of groups of 5 mice each is initiated when the tumors reach
approximately 300 mg in mass and is continued for 5 days for all treatment groups. Each
tumor is measured by caliper in two dimensions twice weekly and converted to tumor
mass. Antitumor activity is assessed on the basis of tumor growth delay in comparison to
a vehicle-treated control, tumor regressions (partial and complete), and tumor-free '
survivors, and experiments are terminated when the control tumors attained a size of 1
gram, which is typically 57-61 days. For i.c. implants, 0.03 ml of an MX-1 tumor brei
(containing 108 cells) is implanted into the right hemisphere of the brain of mice.

Treatment of i.c. implants is initiated 1 day after tumor implantation and
continued for 5 days. Mice are monitored daily for survival. Antitumor activity is
assessed on the basis of the percentage increase in lifespan (ILS) in comparison to a

vehicle-treated control, and long-term survivors.



al ., supra), DM SMIC-PEN is al so eval uated agai nst intracranially-inplanted
D54 human glioblastoma nultiforme, a highly resistant brain tunor, and
yields an increase in |ife span of 18% a nodest response but one not
greatly different fromthat produced by BCNU, the current drug of choice
for clinical treatnment of malignant gliomas, the major brain tunor in the
U S. The antitunor activity of the thi egfpanates is shown in Table 2.
Against MX-1 human mamary tunor xenograft, potent antitunor activity
greater than that mgsenvatle if Qaukd PﬁNth@ou@l?%ﬂh\éWfPEN SdnGroltighmit k-
derivative (DM DMIC-PEN) and the diethyl deérivative ( DMDETé N% W th
somewhat gr eat BimopEnlantadin B@.nr@gxrws@mﬁém%ia tregimenty Aw@vmf deregiswhiisve.

Eval uati on of ol lgly ezt @&@isﬂﬁéd meﬁmgfhemaﬁllrﬂu)h tbrémtemtoeéi ARgdknuman  brain
t unor xenograft for conJ)arlson of 'its aCtIVItﬁ hat of DM SMIC-PEN in a
si de- by-si de & crixativas weld sunetiortagtivaty toypbA- PEM p@bgedm ong gréwaefan (ILS),
which is sli EWthﬁioﬂ-fPée%ﬁvaorst thMs@MEQsE@hm‘MAbEh yields and ILS of 56% but
is identical to that of the et en anal ogs of DM SMIC-PEN. A

maj or concern for 'lihﬁ811?5@%1’%\4’@@%élﬂ‘(l@ﬂlfa}’m&e‘%rlé@lv&fh%’é}’qwmlfiﬁﬁé@l}i leWt hei r

possi bl e neugdﬁg,@qn%lgmmoPgllghmtarrﬁ,m\é@Q) fromclinical devel opnment as a
potential drug for_ treating breast cancer because of its dose-limting

neur ot oxi ci ty. Corideetit thiplocabpnagdptivatives af DMPENyEMEMTEEEN ifeously with
PEN in a behayj.phfl aéa‘ﬁﬁ{ mQIichJ@dfnyﬁ%tGd UYs1 lﬁﬂl% Eﬁob@i@ﬁﬁfa‘ﬁ@ﬁ’og%ﬁt R8s

non- neur ot oxi CcC, as | ndi cat ed y bsence pI’O uct1 on trenors in the
DMV SMIC- PEN gPkseryed ta be s@m@arabbm@tlvmﬁmcﬁéml‘@ﬂwagalrrsaEhl%atu!por Gerlinpbise of

MX- 1 Mammery Jiugiis)| il aitePeNts Elwc%mﬁ%mgﬁﬁtrf ﬂﬂla‘il?-lm fafed 5Nt W th

4- DM PEN, DM SETC- PEN, DM SPTC- PEN and P"Dosage Regressi ons
Growt h Tunor - hyreaa elinhlastemagapléifome amha/yesw(t%m@/t%@reandpa% g Inqrespnet e

S T- . 60 Da
AL PR e e ey G0 o

BCNU, the current drug of choice for cllmcal treatment of malignant gliomas, the major
brain tumor in the U.S.

The antitumor activity of the thiocarbamates is shown in Table 2. Against MX-1
human mammary tumor xenograft, potent antitumor activity greater than that observed
for DM-PEN is observed for the dimethyl derivative (DM-DMTC-PEN) and the diethyl
derivative (DM-DETC-PEN), with somewhat greater activity being observed for the
dimethyl derivative.

Evaluation of DM-DMTC-PEN against intracranially-implanted U251 human
brain tumor xenograft for comparison of its activity with that of DM-SMTC-PEN in a
side-by-side experiment reveals activity of 44% increase in life span (ILS), which is
slightly inferior to DM-SMTC-PEN, which yields and ILS of 56%, but is identical to that
of the ethyl and phenyl analogs of DM-SMTC-PEN.

A major concern for the penclomedine (PEN) series of derivatives is their possible
neurotoxicity. PEN was removed from clinical development as a potential drug for
treating breast cancer because of its dose-limiting neurotoxicity. Consequently, DM-
SMTC-PEN is evaluated simultaneously with PEN in a behavioral test of neurotoxicity
and is observed to be non-neurotoxic, as indicated by the absence of production of

tremors in the DM-SMTC-PEN group in comparison to the PEN group.

Table 1
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Table 2

Response of MX-1 Mammary Tumor Implanted in the Mammary Fat Pad to
Treatment with 4-DM-PEN, DM-DETC-PEN and DM-DMTC-PEN
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as other cancer treatment drugs. The derivatives of 4-denethyl pencl onedi ne
al so may be used as their acid addition salts. The active agent may be
present in the pharmaceutical conposition in any suitable quantity. The
pharmaceutically acceptable carriers described herein, for exanple,
vehi cl es, adjuvants, excipients, or diluents, are well-known to those who
are skilled in the art. ypi cal ly, the pharmaceutically acceptable carrier
is chemcally inert to thg active conpounds and has no detrinental side
effects or toxicity under{tHe conditions of use, The pharmaceutically
acceptabl e carriers can ilncludg polynmers and polyner natrices. The choice of
carrier will be det e part by the particular method used to
adm ni ster the conposi {i Accordingly, there is a wide variety of suitable
formul ati ons of the r utical conposition of the present invention.
The followi ng formfPati oS fofCkoral, aerosol, parenteral, subcutaneous,
intravenous, intraarterial, intramuscular, intraperitoneal, intrathecal,
rectal, and vagi nal admi ni stration are nerely exenplary and are in no way

liniting. Fornul atkeeging with shipsesediselogire, thedenivasivsaf fdamethnipensiosiedine of ( a)

| iqui d sol uti of%e used Yiole &n r@ﬂrfaﬁ%éogﬁtlcﬁlnaﬂr&iso%aytbgﬁseﬁqmmlgatlgh #fp! ved in
diluents, such as water, salline, or orange juice, (b) capsules, sachets,
tabl ets, | ozerhgeraceuiisellvacenptable camistsiand etherphsrmaeputically eetivsicempeundtsughount  of
the active in I el nsi ons
in an appr opr%afﬂg} %Eetﬁ |ng§tm§ﬁ dn:&i ?geu(?tha gseoef r?u é‘leiggrgg&wmgl(ng)a%‘sgrﬁﬁggitl ons
may i ncl ude d@*@l@ﬁb@r acif| pditign sakist She aghive agPnt o1y ibs prepest lnémh@rr@acﬂé{cﬁanol
benzyl al coho I | ycerin, and the pol yethyl ene alcohols,
either with O%m%?tﬁgﬁMaﬁﬂ§m9M¥g&kngﬂ of a pharnmaceutically accegtable
surfactant, sus perTé?P Reprmaasitically peceptehlesareryrgscrivebharein,darpxamples higlss.can be of
the ordinary nthexéi@fsﬁts P EleR, Q@%ﬁf kddwh¥Pfho a%r@éléﬂ%d in h@Grt€Xxanpl e,
surfactants, ri cant and rnert fillers, suc act ose, sucrose,

cal ci um 10 phbwitelly.éhe rhamnacentiqallstaseeptableTarmprds Glfeéli%ﬂy ingri to hepefiYye one or nore
of the Tol | oWdihounds & 03 o aSHRRARde PR drBici6s Wndbr HoRbfidliod B @0 st arch,

al ginic acid, mcrocrystalline | ul ose, acacia, gelatin, guar gum

col | oi dal si | Teeotharnagsutigrily aem@b'&mﬁmss@@n@wmmnewtaaﬂ QOIYWEQTH@E}F%m stearate,
cal ci um stearat e, i Bfoi! o erAbiRyil St Sk B3k SR lar mEN6d RieBR S,

colorants, diluents, buffering agents, |5| ratln agents, nnlstenlng

agents, pr esm@@tw&@comnowm |m@0@gwm 'gherea?ﬂjw h&?fwb)mﬂsb’@qbl%ﬁ)w atiehpat i bl e
carriers. Lozgngep c&ﬁlcﬁ%e?ﬁmn'ﬁ fhe pRSenfmlintiBn.| T BHGVRRE fdrfuitidnk avor .

usual | y sucrose and acacl a
for oral, aerosol, parenteral, subcutaneous, intravenous, intraarterial, intramuscular,

intraperitoneal, intrathecal, rectal, and vaginal administration are merely exemplary and
are in no way limiting.

Formulations suitable for oral administration can consist of (a) liquid solutions,
such as an effective amount of the compound dissolved in diluents, such as water, saline,
or orange juice; (b) capsules, sachets, tablets, lozenges, and troches, each containing a
predetermined amount of the active ingredient, as solids or granule; (c) powders; (d)
suspensions in an appropriate liquid; and (€) suitable emulsions. Liquid formulations
may include diluents, such as water and alcohols, for example, ethanol, benzyl alcohol,
propylene glycol, glycerin, and the polyethylene alcohols, either with or without the
addition of a pharmaceutically acceptable surfactant, suspending agent, or emulsifying
agent. Capsule forms can be of the ordinary hard-or soft-shelled gelatin type containing,

for example, surfactants, lubricants, and inert fillers, such as lactose, sucrose, calcium
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tragacanth, as well as pastilles conprising the active ingredient in an

i nert base, such as gelatin and glycerin, or sucrose and acadi a, enul sions,
and gels containing, the addition to the active ingredient in an inert
base, such as gelatin and glycerin, or sucrose and acadia, emulsions, and
gel s containing, in addition to the active ingredient, such carriers as are
known in t he phesphatgiand ehun stergh.i W@éﬁt&ﬂn&cmmqwhpmrgnéthp fdlowingne or in
conmbi nati on V}ﬁcft QLG SRS nger osol

formul ati ons &Eeﬁa r?‘i ln?&sﬁltte’lr?g%ﬁ\slt?%m t } Vi ngﬂlc%m”@%g%d{%gag formul ati ons
can be plac ecﬁeillﬂQSG, 345R%% Selatin s@arsemeqﬂlalmlélhcwb@edq, aresagarme|oachsodiym,

di chl orodi Tl yg Eqﬂﬂ%ﬁélﬂfﬁ?stea%é’%@ﬁm si’egﬁtenilﬁé SRR, slliiacl afy SRy be Tformul ated
as pharnaceutlca non- Bﬁessur feparations, such as In a nebulizer or
an atomi zer. eReipigufb.olomnts, & ntaﬁxuﬁermsragmﬁs dinintegratingaponts; meisteningpgentnc | ude
aqueous and NoRer AE HdSorin QAN ufd phbiRiabdiGzidal] BleS@fridlsl @Bsngethi Ch can
contain antlﬁgxfﬁants %ﬁp? g Luﬁlflteralo 1§tg€&£ﬁ§ §o Gtes tha% render the
fornul ati on ifewissar @,Oflmrlshﬂl@h@tlvbllmﬂlle@flntalﬂevorﬂwdhdé@toﬁe@@ﬂ péagior and aqueous
and non- aque%?% cahtf! dswen 2y a%ﬁﬂés'c%?ri 'Jkﬁﬁe&ﬁ% ih%%& een ax?ﬁlé:%&@"sﬂ&aége”ts

sol ubilizers ckening agents, stabilizers, d g@@servatlves he
conpound can gglatinand giyestinos scrase andyisgdia, emulgionss ki gelsconigining) the additigant in a
phar maceuti cgj, tlfé%ﬁﬁde%%ecﬁéﬁ?tﬁ A ndt bé&ee&lch & gelatt 'aﬁjd @g emaxérléﬁ&osgf (+ i qui ds,

i ncl udi ng wat er sal 1 ueous dextrose” an t sugar sol utions, an
al cohol , suctrcadia, emhlsiens, and z@wn@pwmom addﬁwrﬁeﬂm@@w ingrpdigriiemch agirigesol s, such
as propyl ene gl /ethyl ene glycol such as poly(ethyleneglycol)
400, glycerolgﬁﬁﬁgkw€ﬁggg ‘as 2,2-dimethyl -1, 3- dioxol ane-4-net hanol
ethers, an oil, aThederiyatiuss of 4-denfethyipenclemetinesione ovin cgibipatidnggth other an

acetyl at ed_ f asHt ?&h@oﬁén&é Ipd Snath Infb a@fosc“"f&rﬁxﬂiﬁhoﬁsqgbé‘gdﬁhhfs@f}d Qfa @

phar maceuti ca ac ptab surtact ant as a soa det er gent,
suspendi ng aqehratlatlos uEhvsa@rqﬁebﬁormlatloowab dprplecsd inte prcyﬂuveetdl agbaptable

hydr oxypr opyl Sifying
agents and ot thhggké%%g@?@%ﬁ&mgég€§ﬁ¥gﬁ%§%k%ﬁ#Lmégﬂﬁclm%gﬁnﬁgHtsed in
parenteral f oﬁomnlai@d asrpbarimaedutichds iigemncnresamd prenaragibns, such geinggiebulizenorsynt het i ¢
oils. Specifig | es of oils include peanut, soybean, sesame,

cot t onseed, corn ive, petrolatum and nmineral. Suitable fatty acids for
use in parenter al Fomumnawt@bisfqr pesEniersl admisistratian includetagugoug andaios,  and

| sostearic acigleoyEt &%‘(Amc%é%ﬁéi% eBiih soiuﬁa{armw} call¥bdtsth ShRoRUmSHARR es of

sui tabl e fattg/ aclid esters soaps use i n
acteriostats, and solutes that render the formulatlon 1sotomc with the blood of the

intended recipient, and aqueous and non-aqueous sterile suspensions that can include
suspending agents, solubilizers, thickening agents, stabilizers, and preservatives. The
compound can be administered in a physiologically acceptable diluent in a
pharmaceutical carrier, such as a sterile liquid or mixture of liquids, including water,
saline, aqueous dextrose and related sugar solutions, an alcohol, such as ethanol,
isopropanol, or hexadecyl alcohol, glycols, such as propylene glycol or polyethylene
glycol such as poly(ethyleneglycol) 400, glycerol ketals, such as 2,2-dimethyl-1, 3-
dioxolane-4-methanol, ethers, an oil, a fatty acid, a fatty acid ester or glyceride, or an
acetylated fatty acid glyceride with or without the addition of a pharmaceutically
acceptable surfactant, such as a soap or a detergent, suspending agent, such as pectin,
carbomers, methylcellulose, hydroxypropylmethylcellulose, or carboxymethylcelluslose,

or emulsifying agents and other pharmaceutical adjuvants.
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parenteral fornulations include fatty al kali netal, ammonium and
triethanolamne salts, and suitable detergents include (a) cationic
detergents such as, for exanple. dinethyldial kyl ammoni um hal i des, and

al kyl pyri di nium halides, (b) anionic detergents such as, for exanple,

al kyl, aryl, and olefin sulfonates al kyl olefin, ether, and nonoglyceride

pul fatee, and sul TR SRHRR 4 s SPAR LSRR B SR BT S
pol ypr opyl ene vegetaple] qrrsyarrtbqnc(ods Spmﬁc)e:ampbs disdile ingBude peasutr bpybean, fegamegxanpl e,
R R TR T e N g i Sl R

salts, and (e dres arentera tlons ypi cal ly
cont ai n fr om &boulatichs hidde obtmuid Q&%b@d anénsgﬂtﬁanoﬁcld hthl(meateand ngr ed| ent in

solution. Suitable reservatiye
For mul ot i ons. P8y S SR s S u b e i e B U R ool BtiEingi o o
i nj ection, sparmtemlrfpmmlatlonmmclndwfan:mikmnmtaj;mrmmumraad tiisthianolamsins salt§,act ant s

havi ng a hydro i.l ance. (HLB) of from about, 12 to about 17.
The quant i 1y S Bife BB inadtn RGeS el Ry 88 be - ot 836 ¢ o
about 15% by dimettyldialSuarmadien halrdfeaamiaalk)&p}irmuﬁundhahdm(b)embmb detergenty bi t an
fatty acid este such 0 h m)l ecul ar

wei ght adduct & éfas e?reﬁ“gﬂ% ZQ),‘Q \)?ﬁ“g Plle M?a%%h tl%ﬁsgﬂ]eqformad by the
condensati on mfonpg‘lyqaydlesu&ates; amwmmbclmt@p@) mmngldyte:yents RivamsHorentmpe| |y
accept abl e exgatgll ent s killed in the

art. The choi 31‘“"5’)?3:(} gﬁ{y a\%d\,\ﬁ(a%oéanaxg?s arn%pﬂélaxyeﬁ'yyg? gcﬁm;oqyﬁegepar“ cul ar
conmpound, as wedolynsess, (i) ambhaotﬂ&rdetergchtasuchm hincéxamﬂej atlcgl fxaminnprepienatdshe
conposition s a wde e fornul ati ons
of The phar maebiA ARt Rleha i AT HE Bf e iR The T ol | ovi ng
met hods and exci pi '&retmreateﬁal feemelations eypiaily @htainciiin aboat 0.5%noaboat25% by ti ng. The
phar maceuti cal | ci.pi ents nterfere with the
et on of 1 he "alerf Gard sraeatiy Tirhode, HE0ERGe i BRbutd] GhbEhFAC: o

Sui t abl e car r iiresush foreluletians pinsoides to mhﬁmideor&ﬁinuﬁmtlmtaﬁioﬂhttthmaifﬁljectlorﬁl cohol

and propyl ene ycol . .solid absorbants and .di.l ur.f ace Jve agents
suspendi ng agéﬁcb’ colpg%sllt@flf g B?“?ﬂﬁ‘é?’? Of MGy MORIgRiF §mpaf'iag\§§?vs}ng "2‘&?/8 h 1%ring
agents. The f dipophilabalaies (Ie‘.IaBl) di@omrabenamz&ﬂhbbﬁt lanll‘heqimemy@f surfatthntidaske seal ed
cont ai ners, uch can n.a freeze-dried
('yophi 11 zed) TGRS aRTees Som A6k Yol Ronf o4 REPeiels SHBhEGH Bl tBFE

| i quid exci pi @ultycthilafe serbitamplagy achhéstats, sichlas sdrbi]aﬁ!ﬂtonm:ﬂaie andhechight el y prior to
use. Extenpor TR welglﬁ%&éuc{; o?oth)L'Jl%rlleooglsde %vrlltﬂ a%ugrgﬁ)o%lc%ase formed by the

condensation of propylene oxide with propylene glycol.

Pharmaceutically acceptable excipients are also well-known to those who are
skilled in the art. The choice of excipient will be determined in part by the particular
compound, as well as by the particular method used to administer the composition.
Accordingly, there is a wide variety of suitable formulations of the pharmaceutical
composition of the present invention. The following methods and excipients are merely
exemplary and are in no way limiting. The pharmaceutically acceptable excipients
preferably do not interfere with the action of the active ingredients and do not cause
adverse side-effects. Suitable carriers and excipients include solvents such as water,
alcohol, and propylene glycol, solid absorbants and diluents, surface active agents,
suspending agent, tableting binders, lubricants, flavors, and coloring agents.

The formulations can be presented in unit-does or multi-dose sealed containers,

such as ampules and vials, and can be stored in a freeze-dried (lyophilized) condition
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can be prepared fromsterile powders, granules, and tablets. The

requi renents for effective pharmaceutical carriers for injectable
conpositions are well known to those of ordinary skill in the art. See
Phar maceuti cs and Pharnmacy Practice, J.B. Lippincott Co., Philadel phia, PA,
Banker and Chal mers, Eds., 238-250 (1982) and ASHP Handbook on [Injectable
Drugs, Tol Ssekeq]uéMF @gﬂTc AditioPotnd o u1f&5iﬁ}éh@%drg% &l aD)! pio I for topical
adm ni stration 1nclru ozenges conpri sl active rngreédient in a

fl avor, usual linjectionsy ineediately pricade @seoExtﬁmwmawtlmctpas@lmnqnesnd sslawpwwl ng the
active ingredi, RA floRSkd: Sille@Sind [ =Ts0 GRF N, Or sucrose
and acaci a; anﬁmrrﬁir{bawasoe?c% ri gtls’rs%I tﬁe gcﬁb%{g ?ngr glg?gtg}r;et |nr a sw tabl e
li qui d carri eeffectisgphagnacevticalqagrzenssfor iniectalde enmpositions agpowell knownde Wipsepf

addition o tRENAR! dfFinE Ul Pharmafiilt BPhdrfilaSy Alcbe T 1K cu@cshe art.

Addi tionally, torrulations suitable for rect mnistratio

presented as PhilgdplpbipRyy,iBaskeygndiehalmeys, Rids.238- 2\7&(11982)3&6143383‘&761’@9%{% as

enul si fying b%?c?ab‘?JD “i*msséqﬂ‘“%lal @2?@%??9 j:or mul ati ons suitable for vaginal
adm ni strati on”may resented a$ pessaries, tanpons, creams, gels,
pastes, foams, or Eqsma tuprtsrsmtﬁbwon:tomaéamlmgtratxon ingtide lozenges camprisiag et i ve
ingredient, s . riate. One
skilled in thgagf%dfleﬁ{ﬁaq?%% gstugl t%?gegﬂl taglﬁo}tﬁ%g(qﬁégglés%?i%gm nistering a
conpound of t lsemprisingdhe actlm/mgnedm in an inert kasé, mech as gelatinand lshiserén, omswerose al t hough
nore than on adm 10, GLH a
particular r o&?%&g(té{% %@@S%gy&gg%ﬁgaﬁmgﬁgggnggeg%ﬂ{n%ra ghlle kelﬁlgﬁ%g}ﬁr@ lgact i on
than anot her mdwelbas cTiamspnarsons, atid gels containing, i addision frtby hative ingredisethod of
treating cancgf.id gl??rsrggmown gshegi al Iy hunmans. The nmethod conpri ses

adm nistering an effective treatnent amount of a derivative of

4- denet hyl pencl onedilditiondlly doroniationssuisablet for re¢tel administriation/way kequgsarfed dsese

appl i cations, an ani mal ,
particularly éc‘a %Sl{yhﬁ %ﬁﬁé{lg’dap‘,gﬁ ﬁ( Uﬂ%gersrsgﬁ agwlgﬁﬁ%%gﬂ?t@%apeutl cally
effective armunlublebasphéomnlpmsuleﬁfeémvagml admmis@atlonmambp presentsd apeopl asi a
and tunor I e i

adm ni st ered %%gheﬂ?ﬁ% Sc%% &l %%%g%gg (ﬂ@ c’?ﬁ’gﬂ&%% erﬁcgghdgﬁ

| ynphomas suc Ho ths actiye ingrddient Iaunhyanrrers Iaeukblmvm in tl'&@tttt@qumpnpthocyt ic
Hodgki n s’ D sease. CRLTRIGH b i Y SME: e R R E nE B SBAMTerBY ©TL 1 4o
solid tunors saobouad obthepresentinvendion teeuaniplabare axrilable, atd rribpagbtrearethany | s

one route can be used to administer a particular compound, a particular route can provide

a more immediate and more effective reaction than another route.

The present disclosure further provides a method of treating cancer in a mammal,
especially humans. The method comprises administering an effective treatment amount
of a derivative of 4-demethylpenclomedine disclosed above to the mammal.

As regards these applications, the present method includes the administration to an
animal, particularly a mammal, and more particularly a human, of a therapeutically
effective amount of the compound effective in the inhibition of neoplasia and tumor
growth,

The disclosed compounds and compositions can be administered to treat a number
of cancers, including leukemias and lymphomas such as acute lymphocytic leukemia,
acute nonlymphocytic leukemias, chronic lymphocytic leukemia, chronic myelogenous
leukemia, Hodgkin’s Disease, non-Hodgkin’s lymphomas, and multiple myeloma,

childhood solid tumors such as brain tumors, neuroblastoma, retinoblastoma, Wilms
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13 Tunor, bone tunors, and soft-tissue sarcomas, conmon solid tunors of
adults such as |lung cancer, colon and rectum cancer, breast cancer,
prostate cancer, urinary cancers, uterine cancers, oral cancers, pancreatic
cancer, nelanonma and ot her skin cancers, stonach cancer, ovarian cancer,
brain tunors, |iver cancer, |aryngeal cancer, thyroid cancer, esophageal
cancer, and t @shorgbdnatuntads)aed soffftiseuerserctoa, cinswdneehidituinerssifiadults syhrat i cul arl y
applicable in.the treatnen br ai n,, _colon e tunmors, and
preferably cofugﬁcanﬁer TN aﬁé’ﬁ‘mapcer’tbmaswancer bl c??tcepqrclan aé‘%? ‘acticed on
mamral s, part uteulheenahgersl;wmbamoersfl' pmcrbame:amimmeﬂwbma el dtheer alnin aavicers,| |

partlcul arly in the context .of the S v.en oul d be
sufficient toatgltnf1 t'mcer toﬁaertagﬁgﬁ?ri’ cralrneng%c(’)r?ish echnct% ?argﬁeﬁ ? f\}gj&m%.| reasonabl e
time franme. Opmcskésbphageal cantdreand tdstiouldr cancecogni ze that dosage wi || depend
upon a variety of.fac .includin the nd|t the. an t he body
wei ght of the ani na qu metﬂég%\l/%{gfedglgretr%%pagé%l aBph(,gﬁog g’tﬂéegteeag? enltt ﬁﬂ”%afncer

sui t abl e dosecolen, rénal, andrhaimany iimarsg and freferably colomdeait argltmanmar tunves. act | ve

agent in S ich.is known t he desired response. The
reterred dosanrBSd Fa be pabiced ofARERab el B WTRT mum | nni bi (1 onof
cancer, W thout urﬂ‘mma@&ﬂbﬂnﬁsterbdiﬁ an@fifnal; particuldsly athainah, imthecoitexsbf thee conpound

of the present di scl osu a trea rrent is preferably
bet woen about PGy Yo el B ESGHES i e r R ek B Pt FrBR” ane
bet ween about réasomgblé ime frdmebOnd skill2Q imtyé rgwill redognlize thet dj)batg,e wdlh depemdupen

i s otal  ansuiey fago Peiting Hegtharies T Re sadh ity YRefreedhal oe o

series of srralaieellﬂomvermymdwgpefmmhncﬁr from about one day to about 24

nont hs, and prefer ver i 8 da 0. abaut 12 non The
size of the dose ? df’sedféthg @M‘ﬂéﬁ“@‘twﬁ hﬁﬂoém?ﬁter?‘fthvgjag Eimfrequency
of adm ni st r aimodrissas whieh is kaswh foeeffexti tht desiesd respatsarﬁhmet’eeed dmagedn‘thany

-
ok =

adver se side effect hat t acc any. t he adm istrati
conpound and £R& “38’3} F’ée&“lfﬁt? ot 'B@ O‘e%(ftcé%cter wigho “Pt“a‘baé“g’ge J«fu ated by
one of skill ieffetdhe art that various conditions or disease states, in

partycular e on CnEat Sl el PSR AR Bk SRl Rlonoe
conpri ses f ur tyipisl tedtiment 3 peaférady bétwednabmit 6&mafie wid aboatPO00 mg/kg of body
weight for mice, and between about 5 mg/kg and about 100 mg/kg of body weight, and
more preferably between 5 mg/kg and about 20 mg/kg of body weight for humans. This
total amount is typically, but not necessarily, administered as a series of smaller doses
over a period of from about one day to about 24 months, and preferably over a period of
28 days to about 12 months.

The size of the dose also will be determined by the route, timing and frequency of
administration as well as the existence, nature and extent of any adverse side effects that
might accompany the administration of the compound and the desired physiological
effect. It will be appreciated by one of skill in the art that various conditions or disease
states, in particular chronic conditions or disease states, may require prolonged treatment
involving multiple administrations.

The method disclosed comprises further administering of chemotherapeutic agent
other than the derivatives of the present invention. Any suitable chemotherapeutic agent

can be employed for this purpose. The chemotherapeutic agent is typically selected from
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ot her than the derivatives of the present invention. Any suitable

chenot herapeutic agent can be enployed for this purpose. The

chenot herapeutic agent is typically selected from 14 the group consisting
of al kyl ating agents, antinetabolites, natural products, hornonal agents,
and m scel | aneous agents. Exanpl es of al kyl ating chenot herapeutic agents

i ncl ude car i l or il Cl LR i spham de,
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met hot r exat e, | ' . el I i I i bl ne and
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product s i ncl sindptozczizy ifesfamide, dadarbatihe carhaplatin, and grtaotethytmelaminelaunonyci n,
doxor ubi ci n, etopes] i i oo 1 agl i ): e,

t eni posi de, vincr ,%2‘%‘?@83 oﬁéﬁﬁﬁgﬁg%g,age@%&% n%&ﬁi%ﬁx&}%%f% i canycin),
and deoxycof carahjudside, fiwrosreailygemcitdbinecrydmrpires; nervaptbmriag ensthiotrexaient i ncl udes
t anoxi f en. f 1 i } | . chenot her apeuti c agents
i ncl ude m tE;(tg[égl,la%?ﬁettgo%g%@fg%%ﬁél?gr&@ﬁﬁhgi‘%ﬁ% %%A E%?F%H’%‘e“\%%m sol e. The foregoing
descri ption il | ustBxamplss efictlenn@barapeitesgerttethadiagalabsal pedudisiticlndonal |y, the

di scl osure sh cribes on he .preferred. e i nt.s but, as
Tonti onod aoRYBofiih BB clioheb g JRERSLD A GUREH JEBe Oul -
vari ous ot her mgommpim@tTAKGL (pantitebicl)j exitére enjposidel vamwristine mimntlingnd i s capabl e

of changes or, ifi [ Mthin th f the invention concepts as

expressed herg%ﬁE&CIEbm;éﬁ et(é]\ic?lﬁyctl éangggo\qucoq?rg% i ngs and/or the skill or

know edge of the rAelexeaplt ofilidrmoridh eheewthorpentin bgentlinslodds tebxiftwe r Biampkbove ar e

further inten t-0_expl ai n best .npbdes kn . a icant and to enabl e
%‘?ﬁe afé)r Sald0 m1[s aneous hf%gtﬁ%rﬁpguécy\%glﬁ% mcl?lgé mﬁgtaﬁec H‘lF%g)éaﬂrng’%l% er,

.

others skilled'in e ar 0 utl sure’in su
enbodi ment s avidblestiné) and keamvisolé.ous nodi fications required by the particul ar

applications or usgs.thereof. . Accardi nglw,, th Scrhption .. i nt ended
CoPlimt the | nvertih ke pARRrEEr il aet R hes i fiARreo Rckfiofh, | (o nde
t o t he appendthddistlesuresshives adrisscribesdniychd prefemaicendlotiarent bity es mentibomdi nents. Al |

publications and. RAL & wARRl G B18cafdeletd uleln Wikcts SRECobiAlidgn are herein
modifications, and environments and is capable of changes or modifications within the
scope of the invention concepts as expressed herein, commensurate with the above
teachings and/or the skill or knowledge of the relevant art. The embodiments described
herein above are further intended to explain best modes known by applicant and to enable
others skilled in the art to utilize the disclosure in such, or other, embodiments and with
the various modifications required by the particular applications or uses thereof.
Accordingly, the description is not intended to limit the invention to the form disclosed
herein. Also, it is intended to the appended claims be construed to include alternative
embodiments.

All publications and patent applications cited in this specification are herein

incorporated by reference, and for any and all purposes, as if each individual publication
or patent application were specifically and individually indicated to be incorporated by

reference.
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i ncorporated by reference, and for any and all purposes, as if each

i ndi vidual publication or patent application were specifically and
individually indicated to be incorporated by reference. 15 CLAIMS 1. Use
of a conmpound in the manufacture of a nedicament for the treatnent of

cancer in a manmal ; wherein the conpound is represented by the formula: X S
(111 OCYZI OCNZ z2 1 | Cl C1 and GLAEMS H3CO N CCl 3 H3CO N CC13 wher ei n
when X is O then Yis S; and when Xis Sthen Yis 0 or S; each of Z, and Z2
is an al kyl having Cl1-Cl2 or aryl having 6-12 carbon atons in the ring; or
a pharmaceut.i calUsg afczepmablel pathte mirefaofre of.a Medicarsenta®r chairmmohentnofc] ai m 1
wherein the cancer is selected fromthe group cqnsisting of mammary tunors
and brai n tSGEan s memmil wisehe solraid Feptsnd DU e ARan amount of from
about 5 ng/kg to about 100 ng/ kg of the body weight of the mammal of the
conpound is used. 4. THe use as clained in clai®3 wherein an anmount of from
about 5 ng/kg to abouM 100 ng/ kg of the body mﬁight of the mammal of the
conpound is used. 5. Th&Zuse as clainmed in clab@NZi®herein the nedicanent is
formul ated for oral, |[intravenous or intraperitloneal adm nistration. 6. The
use as cl ai ned ¢! | ér ei natlhe | ungl! 16

H3CO N CCl3 H3;CO N CCl;

wherein when X is O then Y is S; and when X is Sthen Y is O or S;
each of Z; and Z; is an alkyl having C|—Cj, or aryl having 6—12 carbon atoms in the ring;

or a pharmaceutically acceptable salt thereof.

2. The use as claimed in claim 1 wherein the cancer is selected from the group

consisting of mammary tumors and brain tumors.

3. The use as claimed in claim 1 wherein an amount of from about 5 mg/kg to

about 100 mg/kg of the body weight of the mammal of the compound is used.

4, The use as claimed in claim 3 wherein an amount of from about 5 mg/kg to

about 100 mg/kg of the body weight of the mammal of the compound is used.

5. The use as claimed in claim 1 wherein the medicament is formulated for oral,

intravenous or intraperitoneal administration.

6. The use as claimed in claim | wherein the mammal is human.
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