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RESEARCH OR DEVELOPMENT This invention was nade using funds provi ded under
G ant No. ®#0 2008083930y om the National Cancer |nstitute @CTUsSeo0blaessNal
Institutes of Health and the U S. governnent has certain rights in the

i nvention. DESCRI PTION Technical Field The present disclosure relates to
certain derivatives ODERINATVES QFA4DEMETHELPENCLOMEMINE;d to herein as
DM PEN) and especi al | y USE THEREOF AND PREPARATION THEREQF t hi ocar bamat e
derivatives of DM PEN. The present disclosure also relates to

phar maceut i cal STATENVENT REGARMNGFEDERAS. 1A SPONSOREB HRESEAREH OR 4-

denet hyl pencl onendi ne, as wel|l as ppEEnOPVENESI Ng the conpounds in
treating cancer in a mammal. The present disclosure also relates to a

met hod for prOdu%ﬂ%\Iegﬁorg{vﬁﬁnQ&eeﬁLin%ﬂ% i\q&d BREKGLAURY. cK48s éﬁ%gh |
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chenot herapeutic drugs are carnustine, doxoruhicin, methotrexate, TAXCLI~
nitrogen nustard, procarbazine, andD@SQBIIgHQlﬂe, to nane only a few
However, many chenot herapeutic drugs al so produce undesirable side effects
in the patient. For exanple, U S. Msehnical¥ield7 726 reportedly discloses a
compound suitable for inhibiting the growh of certain types of malignant
neopl asns. i N nanThe presé disalloswre rdPhtesomertain derivativiSanfdedenRétyylpendmeding9) |
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it is knowmn to produce certain undesirable side effects especially in the

central ner WgEIasgulicalRompogionRasINIans St diciosesdgbBliveRide  Pencl omedi ne
(PEN) vas evehedfandSnERARE ad well b fidfhod bf @ik L colRpiiRabBPidaREg cancer

in a mammal. The present disclosure also relates to a method for producing the disclosed
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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.



Uni versity Oncol ogy Center, the University of Wsconsin Conprehensive Cancer
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O Rei | |y etWaR006/0§393&ye and tunor distribution of 14C r}’&Té‘FSéPPé@Pﬁ%“ inrats;
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Oncol ., 14, 4 t

OReilly et a?’%, &é@x%&gamﬁ%mﬁ%#@%gg%%%g%@in fck%g‘:{%gg@g @&)‘5_1'3%48 Thi s
reference desbtredtivens ofbrainfenyors,based or $sactividy agdinstttern¢nxenagrefisfin tha Brajse(srel onedi ne
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predom nant | oactive sp?eci es in the brain was pencl onedi ne, which may
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DM PEN) was | ' M@ ahol 16 and
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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
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supra), and neuroanatom c studies of PEN and DMPEN in rats reveal ed
cerebell ar damage only in the PEN-treated group (see OReilly et al, The
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rat cerebellum Invest New Drugs 21:269; 2003).
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phar maceut i cal
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:

I OCNZ4Z,

ocvz,
cl
cl N cl a A
| w
F HaCO N
HsCO N CCh  and CCls

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

each of Z1 and Zz is an alkyl having C1-C12 or aryl having 6-12 carbon atoms in
the ring;

and pharmaceutically acceptable salts thereof.



3 WD 2006/ 083930 PCT/ US2006/ 003496 Anot her aspect of the present disclosure
relates to pharmaceutical conpositions containing the above-di scl osed
conmpounds. Al so discl osed are nethods of using the conpounds of the present
di scl osure MPIPUWNg cancer in a mammal . A still furt hBETASHAKPIES this

di sclosure is concerned wwth a method for preparing the above-disclosed
conpounds. In particylar, th resent. conpounds, can be nrqoduced. by reacting
4- denet hyl pencl onéml{heé ame?trﬁgf%@&%&ﬁ@o{ﬁge Lﬁé@%ﬁ?tpgmﬁeuﬁﬁag ¢ %?oﬁﬁﬁoé% X S

Hal CYZ1 or Hatchit&ifing vile@b@ierdiddiised comipaunds eilso disndosyd ara thetods &f WSingtheS except

that both X and Y nnot both be 0 in.,the sane conpound. |f desired, such
reaction can t?gmg%lrggsl cggheo%fse?tn&[dr%mf)P’etrse%thn(,gé’a%cfr 3 a%g T8%%sti 11 other objects

and advant ages of Abgll firtheeaspectiofthik diselosarevis ¢dncdmmeiovith ameethiod fpr pregmpiag ent by

t hose skilled tﬂ Nk heg & ts %r omt hde followi ng detail ed description, wherein it
is shown and es?fh%e ) ?Oquoﬁ%spref erred enbodi nents, sinply by way of

il lustration of thpabeslar, thegeeseAisompduhddren begbdicediby feimtingdscl osure i s
capabl e of oth retfé‘ridendf ff?.rentt enbodi anjntse nfa?g 'ti sey_eral details are
capabl e of modtFFEAPTISIRECRC AP F SOMRPOYAY jepTiente %B‘é 8% t hout departi ng
fromthe disclosure. Accordingly, the descriptionis to be regarded as

illTustrative in natuge and n@t as restrictive. Best and Various Mdes The
present disclosure iﬁ concer fied wi th novel derivatives of 4-

denet hyl pencl onedi pglgonpoynds, 5 epyesent ed t he for ae;. x.s 11 O 1YZ,
OCNZ,ZZ O 0 cl O HCON CA3 " el e BASHRY SROMSHERD ¢t hen v
is S; and whenhaboth XSnt 'Yedannotibsth Ge Orin fie saekcompoddfd. 2006/ 083930

PCT/ US2006/ 00 6. f.Zi d Z2 is . | Kyl t ai ni 1-12
carbon at ons gt?geéir?ffgép5%ﬁtl°n::°8ﬁF%?aFfi‘°r‘illgj’%%‘g%f%é'?ﬁ%/'%ﬁ%%‘?%?rgOinnalt Elen?i ng;

Still other objects and advantages of the present 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.
Bestand Various Modes

The present disclosure is concerned with novel derivatives of 4-

demethylpenclomedine compounds represented by the formulae:

I
otvz, OCNZ,Z,
cl
cl N ol cl A
HsCO N/ ccl HaCO N C
3 s and Cla

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



and pharmaceutically acceptable salts thereof The al kyl group nore typically
contains 1-4 carbon atons. The al kyl groups may be substituted with aprotic
noi eties such as halo (4, F, Br, 1), Oalkyl, Ntalkyl)2 | uch as
benzyl and YASPEORIPO and heteroaraal kyl containing 1- 3#%‘?@{’)&&?%@
selected fromthe group of nitrogen, oxygen and sulfur. The term"aryl"
refers to nonocyclehéh £ Qid%QHnCall@lé\G@ﬁéoﬁtah]Y@rlO%apdbﬂamlbp 1fey ng 6 to 12
carbon atonms in the ring portion, such as phenyl, naphthyl, biphenyl and

di phenyl groups, é%HHWSGMPE‘WWWb’@t@JH@htut ed, as well as het eroaryl
groups such aﬁldpﬂ%ﬁ'ﬂaéia‘ﬁheall&%dé?ﬁﬂéydltsth@?&@?c" yl, thiazolyl, isothiazolyl,

furyl and thienyl. EX | es of suitable alkyl %roups |ncI ude net hyl, ethyl
and propyl . Exanpli®s al!syl SrYHPARRre aicalincpntaigs bﬁﬁgr Phatpmg e Thediy! eroyis mad
t-butyl. The gJMbstigfupi a'i;rdﬁé%méﬁ%@ﬁx@l‘x %‘Halb cplfrem(b é&ﬂ(ﬂ'N(ﬁHﬂ)é' arfliglsti tuted
aromatic group such as phenyl G a al benzyl’.

phar maceut | ca?“P@asdEE@’ﬂ)Plajd?hémélﬁldn‘éWrﬁf@HW&%ﬂ“faé““ilgw]c? B@f@'ota%@éelﬂ‘é?q ved from
m neral aci dSgo Welprddp ohyl%%hg, drCand RifhE Obr omi ¢, phosphori c,

nmet aphosphoric, nitric and uric acids, and organic aC|ds such as
tartaric, acetic, &f fqrmcaryﬁ’ﬁpﬁe@ to meracydic or igieks prematieydeicarbongrows| i c,
gluconic, sucgly g% 110 @?Qarﬁfnyako?ﬁbllﬁ ARirfhg p&ﬂBn,@ﬁ%ﬁqp‘)lﬁenﬂ ndpfiih Wﬁﬁiéﬁ'yfa‘ﬂﬂ' ¢ acid.

It has been found accord ing to the present disclosure that the"disclosed
conmpounds  ar @plsewlparws,wgmpfmhmémﬁl&)@@bﬁg@mywe%eshﬁerwwltgr%lm suslyasmammal i an
cancer, espechaldhl imilpaRA o’i%lé@rthlaz_gﬁ@ ihRebOP fyIGRITRMYAS have been shown to

exhlblt generadl | y superior in conparison to 4- denethylpenclonedlne

and pencl onedi ne. W%&@rsnltﬁbmlk}'élE@@Dsomewtbﬁbﬁmisanéﬂ?@%bIBX@VE'GSQ 0 possess
reduced toxic

pencl onmedi ne %‘z‘;‘b@:@ﬁ%ﬁg‘i&ﬁ@gﬁ“dq %%R%Bﬁygiﬂﬂﬁ%&ndgﬁ i%Pocedure for
preparing thep \Agd gh 8 UEeg I9atIeISrovssuait asfna e 3 alkyl and benzy

wth o base such aanpetoHhER %“El%"‘%y shidpdfly B Bl SN RIRTRRERRE o1 2
chl or ot hi ol ocemareard acidasvetha@hﬁir bﬂadﬂﬂlbbﬂqmceph@hmmdﬁ@@ﬂmmh@f@ar bonate or

Lhi ocarbaroy' il i bilfiric bAGP & il acids, A RO UHE, Mbic B hepPer ature 1
5m dry dICh or onet hane eSOU|on|s irred 30 mn at room
t enper at ur e afithadodperoi glicalio, glwopniesycairia aed apisw fonins for PWCP 5 WO

2006/ 083930 P fcdlndD964 803496 The residue is triturated with 5 m acetone

and filtered to renove triethylam ne
It has been found according to the 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 S ml dry dichloromethane. The solution is stirred

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



hydrochl ori de. The acetone filtrate is concentrated to 1 m and separated on
an 8 inch, 2 mmsilica gel plate containing a fluorescent indicator. The
maj or UV-vi le band is eluted with acetone and the so at ed,
giving the 3’@2{5’8@%33’3 product in high vyield. Characteri %?%ﬂﬁ%/’g&gr ovi ded
by mass spectronetry, which reveals the appropriate nmass nunber +1

corr espondi ng fh@résf&ﬁee ﬁﬁ@ﬁ%{egl iﬁtsrdﬂca'cé{&% an@ﬂgﬁéﬂo 'Perﬁ%‘?ﬁ%g‘a( togr aphy,

whi ch yields a sing € conmponent action sc or prepari ng
exenpl ary corhydaelderidsf Théostodé §b1a1@sameceatr@edsﬂq dvnl ahé bepayated on pny 8 indEICH3 Cl

Il Et3N Cl * e!ilérﬁ | B OOCHS Cl
Cl S Et3N D%%“%{ﬁ?gc@ﬁﬁggﬂﬁg qh‘df%{co t hlﬁnocar bn%l%agﬂ I

CO\ C |1 EteBredprithREeione aBHER-solvent evapowtel abdngthe thispastivacpiedyshiatigh 6 V\D
2006/ 083930 P‘}TA&J%%&@&RQ%R ﬁ‘ prc?\/idea %y mm%l)ngtry, 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.

i
OCSCH;,
cl AN cl
; |
| Bt;N .
DM-PEN + CHs—C cl » HiCO N CCly
thiolocarbonate
ﬁ
OCOCH,
al AN cl
S |
| Et,N
DM-PEN + CHO—C——0C » H3CO N CCl
thionocarbonate
I
OCSCH;
ol AN ¢l
Et;N l
DM-PEN + CH$—C——C —— HsCO N CCly
dithiocarbonate



Cl C s 11 Et3N DM PEN + (CH3)2N-C-Cl H3CO N CCI 3 thiocarbamate Antitunor
Eval uation in Vivo Antitunor eval uations are conducted as descri bed
previously (see Plowan et al; supra and Harrison et al; ra). hym ¢
NCr - nu/ nu” affQ 284698393%i ce are obtai ned and housed in ste'?%%‘gg"@?"ﬂ"?é - capped
m croi sol ator cages in a barrier facility. For i.p. injection into mce,
DM PEN and the various derivatives are prepared as a suspension in agueous
hydr oxypropyl cellul ose. Tunor fragnents (30-40 ng) fromin vivo passage are
inplanted into the mammary fat pad of the mice. Treatnent of groups of 5

m ce each is initiated when the tunors reach approxi mate1 y 300 ng in nmass
and is continued for 5 days for all treatnent groups. Eag cnb,unor i's
measured by caliper in tw dimensions twice weekly and cpnvefted to tunor
mass. Antitunor activity is assessed on the basis of tunnr grewth delay in
conparison to a vehicle-treated control, tunor regr [ (partial and
conplete), and tunor-free survivors,$ and experinents |lare tlerm nated when
the control tunors attained a size of”l ‘gratshl whi ch A s typrcally 57-61
days. For i.c. inplantBM-REN0Z Aty —dm Wkl I—romorBfei  Ycont &'ing 106
cells) is inplanted into the right hem sphere of the brain of mce.
Treatnment of i.c. inplants is initiated 1 day after tunor inplantation and
continued for 5 days. Mce are nonitored daily for suthipspgiamatant i t unor
activity is assessed on the basis of the percentage increase in |ifespan
(ILS) in conparison to a vehicle-treated control, and |ong-term survivors.
7 WD 2006/ 083930 PCT/ US2006/ 003496 Result Each derivative is eval uated

simul taneously with a DM PEN control against MX- | tunmor inplanted in the
mammary fat pad with i.p treatnent. A range of dosages of 135, 90 and 60
ng/ kg per dose is used, including the maxinumtol erated dose. Al of the
thi ol ocarbonate derivatives yi gl dosiRgivhiRbafiivié Yy to DM PEN and produce
one or two of five tunor-free survivors. e results are shown in Table 1.
The t hi onocar bonafatitamer aypluptions are isendueted asalescribad; previousky (e Elowmanst dled onl y

| ow supra and Harrison et al; supra). Athymic NCr-nu/nu and CD2F1 mice are obtained and

housed in sterile, filter-capped microisolator cages in a barrier facility. For i.p. injection
into mice, DM-PEN and the various derivatives are prepared as a suspension in aqueous
hydroxypropy! 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 10° 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.



activity in this tunor nodel (data not shown). The nethyl thiolocarbonate
derivatives of DM PEN, (DM SMIC-PEN), is evaluated agai nst

i ntracrani q!yéé | ant ed U251 hunman gl i obl ast ona xenogr gf ?0629@ 49 bserved
to be conpa ?(S? 29 ve to the acyl derivatives agai nst t é()see
Struck et at., supra), DM SMIC-PEN is al so eval uat ed agai nst

i ntracraniall y-i nmpl anted D54 human gl gel@stoma nultiforme, a highly
resistant brain tunor, and yields an increase in |ife span of 18% a nodest

response but one ngiy &’iﬁﬁwﬂs éi‘rhlﬁxﬁt@d SRbitdhEREDy Witk la DVIFECRA O agaiREMK- T he

current drug of choice for clinical treatnent of malignant glionmas, the
maj or  brain  WeF inplantaddn the gammeey fatnar (i p raRtmpRt Yyraege of Hesagesiob b3r banat es

is shown in TaplsQ 68 mg/k%%ﬁ&tse Msed mclh&!HE‘{l\e mﬂwtok&mrdo@mg&f% pot ent
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The antltumor activity of the thiocarba

mates 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.
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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

Regressions Growth
IP Dosage Tumor-free
Agent Schedule Delay .
(mg/kg/dose) Partial | Complete Survivors
(T-C)
4-DM-PEN 135 Days 15-19 2 0 32.8 0/5
DM-DETC-PEN 135 Days 15-19 1 1 >35.2 1/5
DM-DMTC-PEN 135 Days 13-17 1 4 >37.0 3/5
Thiocarbamate Derivatives: R=methyl - DM - DMTC - PEN
R =ethyl - DM - DETC - PEN



In keeping with the present disclosure, the derivatives of

4- denet hyl pencl onmedi ne can be used al one or in appropriate association, and
al so may be used in conmbination with pharmaceutically acc I rriers
and ot her pWaZAYOEIBY cal Iy active conpounds such as ot %T%ﬁ‘?ﬁé@“%eat ment
drugs, The derivatives of 4-denethyl pencl onedi ne also may be used as their
acid addition salts. The agtive agent may be present in the pharnaceuti cal
conposition in any sui tablﬂe guantity. The pharnaceutically acceptable
carriers described herei nfQ™or exanpl e, vehicles, adjuvants, excipients, or
diluents, are well-known o thgse who are skilled in the art. Typically,

t he pharnaceutical | § e carrier is chemcally inert to the active
conmpounds and has no d ntal side effects or toxicity under the
conditions of use. T ceutically acceptable carriers can include

pol ymers and pol yn®eo mat rices, cdhe choice of carrier will be determned in
part by the particular nethod used to adm nister the conposition.
Accordingly, there is a wide variety of suitable fornulations of the
phar maceut i cal conipdsépingovithahe prasenipdissipeure, theredwativesof 4Tdemefhylpencimegine
formul ati ons : I . 10US,
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di | uents, suchsedss thair ecid adtitianrsels. The activanggat mayi begresért jn the psamhaesptiebchet s,
tablets, |oze . t , containing a predeterm ned anount of
the active ing(glfﬁ |sglﬁ€?1a§2?§§ﬁ%§§aeﬂgi?}bgr anul e; (c) powders; (d) suspensions
in an appropri at e Thephanthacautichllyayceptablt adyties destrited bersin, for epaimplel vehinldsat i ons
may include dil.uents Sy: er and. hol 0 t hanol ,
benzyl al cohoﬁ{ijwag'sb%{ﬁﬁ%ﬁ{e}’ %Idill}(‘:\%l%,’ 5r§| f@gﬁév(rﬁn,%g}?ge Y&%&Bgﬁg‘[’e@h%eeaﬁé al cohol s,
ei ther with ofypicallyotht phaneacestitdlly acoeptable carrjshiacheutieallyiine tb yheacitept abl e
surfactant, suspEndingy RGN aerfenATMSIUL Ao 8BS Rler fADRHGHIRLED can be of
the ordi nary hard-or soft-she "€d ge atIn ?ype ont ai ni ng, or “exanpl e,
surfactants, [Thbphacaarestjcaignabceptabie cafriets cen mcludeiynass drdqiotyser msuicesose,

cal cium 10 WD 20064,08 0 1 US2006/ 003496 sphat d.carn arch.
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st earate, st edoriocalaerosql, mrmlterdl s@bcutaneous, 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 (e) 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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exci pients, colorants, diluents, buffering agents, disintegrating agents,
noi steni ng agents, preservatives, flavoring agents, and pharmacol ogically
conpati ble carriers. Lozenge fornms can conprise the active ingredient in a
flavor, uswalys/ossmoose and acacia or tragacanth, as vRETURGIQIP | | es
conprising the active ingredient in an inert base, such as gelatin and

gl ycerin, or peli6Ka@S ndidth Arattli PavlePRHhsaR fiRlud@OH HHlote SUY BUISNiRG, (he
addition to the active ingredient in an inert base, such as gelatin and

gl ycerin, or lasiess suseosampnniel seorstarehrnotalp stassh, alginic aeid. sniewpmateliing, in

addi tion 10 thrIREkENS, géfllﬁfn?g.la?g&m, cSlttidhl SRCoh dRxRie, ASscAhRIER WM, the art.
The derivatives of 4-denethylpencl onedi ne alone or I n conbination with other
sui tabl e confifhBrgrssivapteatse, priciem sterrae.ac ssaptes traninpediconsthelo be _

admi ni st er ed eXdidlentd, BA1aYatS, d@lents! Bﬁ?&inéﬁéeﬁﬁ,cﬂisiﬁt%rmﬂ A rofRing Ggditsaced into
pressurized acceptable propellants, such as |C1F9rod|tluorone%hane,
propane, and pWﬁqu%lg@SnﬂfWPﬁeg/a@ﬂ@oanﬁrﬂba_"aécologmlhmoawe@%gwmar rrengdt i cal s for
NON- Pr eSSUr eguri BRAADH e achiVE gRdichttn A1ABE WhiafiFSuchise aftacaliOsH Zer -

Fornul ations suitable for parenteral adm nistration include aqueous and non-
aqueous, i sotrégfcantlyaewell es pagfilics corentising thewptiie dngrediant i ag drerichasp slich as

anti - oxi dant %clatjﬂ{-’efnﬁ%fy%grinﬁ Q?ﬁlh%ﬁl ﬁﬁé@gg?; %rﬁggoxﬁpdnklggg a&ﬁﬁﬁinéﬁﬁbdﬁaiti&he

fornmul ation i'sotonic'wth the bl oo Inte _recipient, and aqueous
and non- aquedibe adtize ingeedieniip @m iner hase el as@elatin and|glygerin, susisesRiidg agent s,

sol ubili zer s, 4 GHAAbA oSntaifn@ i hdaRtRh ivB g RAINA LK Srierd NE
conpound can a%el}’aﬁﬁllﬂn_?s?aer %Sgi ﬁn?alﬁp ’y%%g?og?octg?%wac epteat’)Fé; di Inarent in a
phar maceut i caﬁaré&m\’i’ﬂelfl,thmh as a sterile liquid or mixture of Iiquids,

i ncl uding water, Tl%eadehg:?w@rﬂ%?&ﬁéthgﬁgrfcfoﬂ%ginﬁmné cﬁ'i@f&x@l:li&ﬁgﬁ‘(}vitﬁ Gehbil | ONS,  an

al cohol, such as ethanol, 1soprop exadecyl al cohol, glycols, such
as propyl ene sgjfaplegpmponepis) ope btyjapderinto agrpspt Srmulativas tosbepdmynisered Yienegl ycol )
400, gl ycerol,;ketdl sp ol sobd infs préed anLsdpieet hanol ,

et hers, an oi"?, 6{1&# atﬁe&%ggsﬁioé%ggésﬁggae%%néprgérs%gcerrgbe, or an
acetyl at ed f @rapyllantsi sickyhsdietorddiflygromethane,prapaes, end tiwoggnd Theymisoaray ke

phar maceuti c s S, i : fed. 6F gent,
suspendi ng agléﬁﬁ%ﬁlategﬁgﬁl&é@?&g@%ﬁéé%&gﬁé%sg@}géﬁaﬁﬁe%rﬁﬁﬁggﬁ lﬁ gg)eu ,

hydr oxypr opylapeiommaesel | ul ose, or carboxynet hyl cel l usl ose, or enul sifying
agents and ot her phak i ItV initdat WP RE AAR3R3Rd non-

PCT/ US2006/ 003496 ,% Fﬁ&%ﬁ'}n‘?“é fgg‘gj’%ﬁﬂug‘g’é‘“ﬁ]ﬁba?gnt g?@fé For mil at i ons

i ncl ude pet r GHeeans, isaienigwicrile\izigetion slations whighsemheontain aititoxidagisdwfteisc exanpl es

of oils inclydgeRE@RYnd sSI8%L B3 ren®EHR Wemulation isotonic 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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cottonseed, corn, olive, petrolatum and mneral. Suitable fatty acids for
use in parenteral fornul ations include oleic acid, stearic acid, and
isostearic acid. Eth ol eate and isopropyl nyristate are exa&gl es

sui tabl e faYVWO?ﬂquas':‘ sters Suitabl e soaps for use in paYEHR ‘?03496
formul ations include fatty al kali metal, ammonium and triethanol am ne

salts, and suita L Sed i uch as, for
exanpl e. dinet hylbbdf?sa%kﬁggmpr%nlﬁﬁ%ﬁﬁ %al(fﬁﬂmﬁég&)hﬁa&lﬁ ?rgl:é%?l:%ﬁﬁﬁl i des, (b)

ani oni ¢ det er gegstable, w&ﬁhﬁlﬁ oilg. &pe@ﬁamles afm&é}ImChtﬁleFanufaMbﬁﬂeﬁame,

sulfonat es, ~alokignadh @bl loliva! Setbland thd ARSI Ay SSBLRS in fAtera

sul f osucci nat es, (c) nohi oni ¢ etergents such for exanpl e, atty am ne

oxi des, fatt y f@mubtl@nskm@iﬁi@é@; stearig a%layd»swé«tany peitheEthl ojgsieing| ene

copol yners, cfg{gaa%

B- gm nopr opi onafn%gﬂ 3{6 Qﬁaﬁf,ﬁ%}( g%%h n qﬁa%sg{snggy ams%pr?%l}r%&sgl ts, and
(e) mxtures {paeRtersk fomnﬂ@xopa desfetiy alkalirmettlaniroeniune,yapd trigthagolaraine slts, from
about 0.5%to0 aﬁ@éﬁ%&bl@ée(erg%.tqb\f}@&*&) &ilonﬁmteﬁg;elea{i\éﬁ‘ﬁhhagéﬁihﬁgl% in sol ution.

Sui tabl e preservatives a ers can be ec mul ations. In
order to nini iWimethydstiallsylaminprium halides,tead alkyipyaidiniyre halidess (W enionic defergents  such

COMPOSI L1 0N 45b% 4640 AR Kﬁeo@ﬂyémhﬁ sSHicS AR b N9

hydr ophi | e- 1i pophi anc roma 12°t0 out 17. The
quantity of suoneglyesride sulfaics; erd suiforuseinatasi (@h@nrcmgi@@rgenf@ g fer Semiple about

15% by wei ght gui3lioditfies U ARKA MG ABLUAR poBBk)eetbAL FElGrSYidHet an fatty
acid esters, h as sor m)noo? eate an ecul ar wei ght
adducts of et Nypcéﬁ@er%kd)délpmwmv dgtergedts syshebifer ebmde, afly} rewiingpropiaates,
condensati on ceuticall

accept abl e ex%?‘%?é%%dlg?%hg{gﬂ%d%rJ}in%l\%ﬁy éaﬂg%ﬁ@g&%%eg@%%%kl |l ed i nyt he
art. The choi ce of Teoqarepteea) formulations éypiret e eantaireiiiorn Abqybd.6%ig abdwe2abx i cul ar
comound: as Waldnt B0 dRgRALhif W on B1A0K %§&9atfvgs A B bl LR
conposition. Accordin F re 15 a Wae varl et suitabl e fornul ati ons
of the phar madesich @amulab@wpbmrdqr@moﬁmmer qummtaltmehﬂlp site. of jectip®| | owi ng
O el S SRR S ool U on o GORY Bl @ Akl lh i Mokt | N9, - The

pharmaceutically ac e’ excl pl en S pre era 0 not ere with the
action of the lmemhllvéalawgn(léblB)sqftf@rrmbdutda tmabputclau%e queditityrof surficidet-imfuchct s.

Suitable carr 'tﬁfﬁ S Wk £is cohol ,
and propyl ene (l:agpﬁjs %g% gbrg%féo}} E‘gﬁ{) é%gtn%o Nﬁpél%ht gﬁ%&%%gce a%tl?c&lgdeagent S,
suspendi ng ag@nkyethylalm sertiitagy fagy aeld esters, supbrab saabitan mohpeleaty and thetdlgte ol or i ng
agents. The f ose seal ed
cont ai ners, %&%h%gwg ﬁaﬁégtsgﬁamgl?ﬁgﬁ%{gq hzayogh(%%te%?é; rH{U& by tPgeeze dried
(1 yophili Zed) ceurstsatipmef prapylene 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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WO 2006/ 083930 PCTI US2006/ 003496 requiring only the addition of the sterile
liquid excipient, for exanple, water, for injecti ons, immediately prior to
use. Exte b IRERLS . i njection solutions and suspensi ons ar ed

re
fromsteril 6%’\%%‘79% granul es, and tablets. The requi rgﬁgm%%°q6@$349‘£ffecti ve

pharmaceutical carriers for injectable conpositions are well known to those
of ordinary ﬁelﬁx!uh%éﬂ"y ﬁx@ﬁdcﬁt'i&n of%%teﬂé%ﬂi&@ﬁ‘é!ﬁlérﬁSfo?&@m@'&%ﬁécfbr Practice, J.B.
Li ppi ncott Co | phi PA, Banker and Chal ners, Eds., 238-250 (1982)
and ASHP Hand&ﬂtfeqménmmeﬁ'rtékytpa@r@ua Uipéemporsneoys injectjonssolsgions @QZUS@S‘GIO('&%G)
Formul ati ons &bk gRbated R6m SRRl pBvdds] Blathlss EilthtMls, | THebtfiGemORERPES CONPri sing
the active ingredient in a flavor, usual fy sucrose and acaci a or

tragacant h; pefictiye Rbarmagesitipa! cariprg far ideciableicompositipna e sl knewnnio thaseef base,

such as gel at brainaydkifl i £ it HSeeqvha%u‘cmﬁ@an@mr@&;%&acm@ Dhpibesdes
conprising the ctlvelngelent in carrier as well as
f

creams, enul sPilsdelphit §Ag ‘ﬂ‘%@ﬁ@?‘ﬁleﬁgﬁsv 3331%% (ﬂ?sghaltdo‘q}ffef[ﬂ’?f{bw/@”

i ngr edi ent,  Hiehblr ﬁT&ss%M@E& g @I (1086t he art Addi tionally,

formul ations suitable rectal adm nistration be presented as

supposi tories by rﬁoﬂmﬂﬁlw guitable m,tqp&ag,ad@pmq;@g@gmgl OZEBEWIPAMBIFRE Y bases or
vat er - sol ubl ghamgRdieRi%h srﬁwrl@mlywr&semoeacmaror\fﬁgacaﬁh PAdiiegi stration may
be presented as pessaries, tarrpons creans, gels, pastes, foams, or spray
formul as cont emIrisigs thegctigdnarsdignt inag nteﬁéasfc&uph/es aehgne@l BHRering WIS ri er s as
are known in Lhecanid aﬁ&n&ﬁh@&ﬂés%%?ﬁsﬁr% theq‘%ﬁveslhérk&l@rﬁ ir Jlsutngﬁe ﬁgﬁld Yirdidr;
appreci ate that sui fabl e met hods o m ni stering ooun t he present
i nvention to anveldssigrms emulsipas. apheeds coaﬁqmmgalma%wﬁo iter{pgredighe route can
be used to adgj.Rstigs afar@RidwnGh b@lrtcOMpound, a parti cuI ar route can provide
a nore imedi ate and nore effective reaction than another route. The present
di scl osure f urt herAdditiopallye formulations sgitable farrectal pdigjnistgtion may fhe arepeatedhas |

especial ly hu%Bémﬁéz%ymlhg%ﬁQmaﬁmaﬁgmcmhmmmgwse@w@&&Lve treat ment
anount of a dérivativé of denet hyl pencl onedi ne di'scl osed above to the

mamal . As r egdmhi@bamefemawonwta%@r vaginel adminjgrptionmenbriprpssetedigles t he
adm ni strat i 0Besied fampdf, mhms,g?lg éﬂaé\tékl by, oﬁsp?ﬁ#fﬂiﬁ}ulas@ﬂﬁmm§QnQ@cﬁttldncm arly a

human, of a t erapeutl ca t1ve anount corrpound effective in
the i nhi biti off the aorfié@qagraélm, il cariigrbas argdmews in therpretodie gpprepréate: conpounds and
conposi tions can hsadiiedintheseitp &&&@Eha@suﬂméoﬁ&hodafof&aﬁsﬁﬁfeﬁnga ncl udi ng

| eukem as and | ynphomas such as acu{) ynphocytic | eukem a, acute

nonl ynphocyt i eompoyRdef thespresepfripyention to Pf?)ﬁ@'é@‘tarec?VPl&‘}lGeﬁlﬁda althcgl miote thipel ogenous

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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| eukem a, Hodgkin's Di sease, non-Hodgkin's |ynphomas, and multiple nyel ona,
chil dhood solid tunmors such as brain tunors, neurobl astona, retinobl astons,
WIlns 13 V\D 006/ 083930 PCTI US2006/ 003496 Tunor, bone t S

soft-tissue 5908/8?133@ comon solid tunors of adults suclf L&Z‘ES ?Oﬂﬁg"'a%ncer
colon and rectum cancer, breast cancer, prostate cancer, urinary cancers,

Uterine cancersmordchk nifNS idsofRRARRIRBinE, GRREAkoldBIBROIRAAIhRNer SKi n
cancers, StOﬂBCh cancer, ovari an cancer, brain tunors, I|ver cancer,

| aryngeal canki8g cangsiygolsngnd gesivmeances SEraF SHCEH PIOSAE SPNCCT, NSNS | ar cancer .

The net hod di gefiecasbeliSbRl dAndefs, Pablehticthites, YaeRRGthd &IKHRr bléin Eddcers,r €at ment  of
brain, colon, renal, and manmmary tunors, and preferably col on, brain and

manmary t unor Somachianicsi PYiAN cager b@alﬁ fURRars, Hue coieryiarmarad cangery tyioid ar | y

humans. The degmeeradtihaieal @h&4, 408 tedfiouPbdiBdr, Particularly a human, in the
context of the present invention should be sufficient to effect a

therapeutic res ponidie method disclgser heneindsparticylarly appligablgin dhetreatment of bgain, one
skilled in thgya, tendt ddd rﬁmmuz&rst E&ﬂtpr&aﬁagsom lb}an%a% mofs. Variety of
factorsmcludlngthe condition of the ani nal he body wei ght of the
animal, as weh§ ‘“%Odt%bgﬁf\?@#ﬂW@ﬁﬂmélﬁ’é’g@c‘éﬂfbtlh@aé%ncer A suitabl e dose is

that which w1 resilibselaimfi®RaF8 1A Eﬁﬁlhloﬁhxﬁgulahkl% h@Ghd, Yifth8 86kdxt bifthe t UNTOT
ti ssue which is known to effect the desired reSponse. The preferred dosage

is the anounPreseht iaventienshould be guffigiont taeffertthaseneptifresponsedn theanimg] evusbt
unmanageabl e ?ela%abléﬁﬁx@%ﬁe 6$k%k£1@&ﬁa|th@£}m'ntrec% liélﬁatﬂae%wnﬂdéaéndtda@n present

di scl osure adm ni stered Iin a %lca treatnent i s prefeéerabl bet ween about
(3]

60 ng/ kg and apwdisty ddetrraigrinding b@wwnwéihgwmﬁloﬂwhp@eweléﬁ@ eRi@aln about 5
mg/ kg and aboggwapgtﬁg@mtﬁndgggyommﬂ and nore preferably between 5
ng/ kg and about 20 ng/ kg of body weight for humans. This total amount is
typically, but not ﬁé@@géﬁenwatvamhwlgqswwcasceat@@ppéﬁwewvgwmr doses
over a peri Odtu(ﬂ{or f1§sﬁé7$vﬁlleﬂﬂtkn9\9§toc@fécttt& &Q&HFes%sgnme}ﬁefe@éachoﬁhrg@fs%@b| y over
a period of 8 days, to about 12 nonth The size of 'the dose also will be
det er m ned byamélt PBigh eesultsi lwgnamnhlb@m@ﬁw%mh% HAgnggealleisida as wel | as
the existenceegiiat ure and extent of any adverse side effects that m ght
acconpany the adm nistration of the compound and the desired physi ol ogi cal
effect. 1t will belhgpprlaaionntad thsywompaund pf thepresent disclasere gdministesad i ar i ous
condi tions or tﬂlcﬁﬁ?é%ﬁlenﬁg ategéabu %t@éh%bcﬁyéﬁhg/ﬁé‘&ﬁi%&t%ﬁ@ﬂnykgGPbo‘HSI di sease

states, my require pro ong treat nent
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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invol ving nultiple adm nistrations. The nmethod discl osed conprises further
admi ni stering of chenotherapeutic agent other than the derivatives of the
present invention. Any suitable chenotherapeutic agent can be enpl oyed for
thi s pur pos®0 244648393@ ot her apeutic agent is typically sdl@¢YLa06(00 14 WO
2006/ 083930 PCT/ 1352006/ 003496 the group consisting of alkylating agents,

anti net abol it . . ] ) neous
2gents. - Bxanpl SELP CAsRln YRRl ocaftt AT RRE Mt B RERORATTOS,
chl or anbuci | , agehtsyrnd miseelldneangegantse, cycl ophospham de, nel phal an,

mechl or et ham ne, J I : i l: :
triethyl enenel am ne, busu n, PI pobronan, treptozocin, 1fosfam de,

ot vl Lo IB[af?xEl%:E pl]aa%lg}fh%n%m&r@{hgﬁgeuub' E%Q{S méiﬂ&%tc?rﬁx%stmef f am d
dacar bazi ne, eiHerbopuci ¢isplatianidmhginarerelbnhiosphhmide,neclptlanméchipragifamine,
Cherr_Dt he_r apeu?r‘oQar@&ﬁl@}tﬁiofeBétura@ﬁ ﬂ}ugt%.td' tﬁ%ﬂ lrrle}aﬂﬁne' ﬂﬁhﬂ&eglgé{ﬁr&ﬁédq.e
ar abi nosi de, tluorouracil; "genti abi he, hydroxyuréa, nefctaptopurine,
met hot r exat e, strepivzenifu dfostpraide,fdaeachazingicadoplatingatairhekinmethylo¢ladine bi ne and
L-asparagi nase. B@I:%I%%P&mﬁ&g&?%epﬁé f’%&k‘&uﬁ&ar@&%ﬁ&@ﬁ&lﬁé’éin&ﬁo& cgtBE' L al
products incl udbej @;ctgorrymln it eorycli n, canpt ot hecl ns,h aunonyci n,
doxor ubi ci n, erbipesidedByorouricilogepeitabit@®, hyrrox@req, pecdaptoputine,) methaiexatar e,
t eni posi de, viRerl St M I: kdar ubk ci RACI NTM ( pl i camyci n),
and deoxycof o#h@é%uﬁﬁé’ ﬁ%‘%‘gggﬁughg#lgﬁglra (rlr%bna aﬂg%eaﬁ%ﬁ%agégeuti c agent includes
t anoxi f en. Exanpl déxampfes bfahembtberepeaticagents thel dramtwelpraductmiichide apeut i ¢ agent s
i nclude mtot 1.1 AX e L.nbl asg n ' ... The foregoi ng
description i ?ﬁﬁg?@éé gsﬁg&nrﬁd’% g'ég%?p:%g%mghégﬁngﬁ q 8?&3)&%@3%@(1%?40?%1%& ly, the
di scl osur e shmitemysin CHEAXOL fpreliaxdl)y taxbtere gerapaside ainceintimedvin@elbme,but , as
mentioned ab okt MIPERR H@mLt .00d & ]sS.capable to use in
various other ?déglr?{)clinha ?ons,C mﬁ?‘%}t“gé@r %"rﬁisd,gg’E ﬁd&réﬁr'?&mr'onrrents and is capable
of changes or nodiAn eatiplpred hewrohal thénimgherapewisagant includesi tamenifen obixaopiesept s as
nont odge o Cre pERETERRRNbulbhohdBpne sy S IR I ElcRbngblE 1 "
further intendntlastmesuplexamisblest nodes known by applicant and to enabl e
others skilled in t. t il i J chy 1104 her,
enbodi ments and w l{%efort%%oem%/%rs ?L%tlgn ﬁr@sd]ltag? é‘ﬁ(}%géﬁf?s&éﬁﬂlfg%s Hab;}‘ dtdﬁlgnap Yticular
appl i cati ons ¢he disslesur¢ shewe aiid desohibesoondly the prgferredembbdipantspiui, enmegionat | nt ended
tolimt the i ' t r.m.di scl . her.ej . 1.L is intended
to the append(g‘gp\(lg’lqyls gr;c{s?b%ug’d%:r%ﬁ%({tgﬂg?dgf %&l’l%ibﬁlg%g va{l(ﬁlg;a hhgﬁo\?n%mah&ns,

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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enbodi nent s.
specification are herein
as if each individual
specifically and individually indicated to be incorporated by
CLAIMS 1. A compound represented by the fornmula: X S 11 |
| | H3CO N CC13 H3CO NIathdS wherein when X is 0 then Yis S;
and when X is Sthen Yis Oor S; each of Z and Z2 is an al kyl
havi ng A-cbpoaidiepresdniiebyl the fdituta: ng;
acceptabl e salt thereof. 2.
contains 1-4 carbon atons.
group is methyl.
consi sting of:
H3CO N CC13,

H3CO N CC13;

pur poses,

ad and d C

or aryl

each of Z; and Z, is an alkyl having C,—C; or aryl having 6—12 carbon atoms in the ring;

Al

The conpound of claim!]l
The compound of claimd wherein said alkyl
cted fromthe group
| H3CO N CC13,
H3CO N CC13 and

publications and patent applications cited in this
i ncor porated by reference,
publi cation

4. The co und of claiml being sel
OS Il II B OCSCH3 A C1 CL\ A/
SSII 1l OCN(CH3)2 d C cC1 It
or a pparnmacelticaldy acceptabl g salt X hereqf.
9
F
H;CO N CChL H;CO N CCls

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

or a pharmaceutically acceptable salt thereof.

2.

The compound of claim 1 wherein said alkyl group contains 1-4 carbon atoms.

The compound of claim 1 wherein said alkyl group is methyl.

The compound of claim | being selected from the group consisting of:

0
OCSCH;

Cl Cl

\

H;CO N CCls,
ﬁ
OCOCH;
Cl Cl
C
/
H;CO N CCls

and

or a pharmaceutically acceptable salt thereof.

16

S
OCSCH,;

Cl Cl

X

H;CO N CCls,
S
OCN(CH3),
Cl Cl
®
H3CO N CClg;

and for any and all
or patent application were
ref erence.
OCYZ OCNz, z2 C

havi ng Cl-C2
or a pharmaceutically
wherein said al kyl



16 5. The conpound of claim| being represented by the formula: 0 11
OCSCH3 C1 d | H3CO N CC13, or a pharnaceutically acceptable salt

thereof. 6. The conmpound of claim| being represented by the formula: S 11
OCSCH3 Cl1 C1 | H3CO N CC13, or a pharnaceutically acceptable salt

thereof. 7. The conmpound of claim| being represented by the formula: S 11
OCN(CH3) 2 @ dThelcorpomdviCiBi | bedng rgpysheatadeyethe fasmiulay accept abl e sal t
thereof. 17 8. The conpound of claim | being represented by the fornmula: S

11 OCOCH3 ClL O | H3CO N CCl3. ﬁ
OCSCH;
Cl Cl
B
/
H;CO N CCls,

or a pharmaceutically acceptable salt thereof.

6. The compound of claim | being represented by the formula:
ﬁ
OCSCH;3;
Cl Cl
9
/
H;CO N CCls,

or a pharmaceutically acceptable salt thereof.

7. The compound of claim 1 being represented by the formula:
ﬁ
OCN(CHj3),
Cl Cl
9
/
H;CO N CCls,

or a pharmaceutically acceptable salt thereof.
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or a pharmaceutically acceptable salt thereof. 9. A pharnaceuti cal
conposition conprising a conpound of claiml1l and a pharnaceutically
acceptabl e carrier. 10. A nmethod of producing a conpound of claiml which
conprises reacting 4- denethyl pencl onedine with a conpound represented by
the formula: x Il HalCyZ 1 or S 11 HalCNZ 1Z2 wherein Hal is hal ogen, and X
and Y are 80 or TS cexpamd of haim bdemgXe@aeniéd banimoforioelad in the sane
conpound. 11. The method of claim 10 wherein Hal is d. 12. The method of
claim 10 wherein the reacting is carried out in the presence of a base. 18

OCOCH;

Cl Cl

AN

Z
H3CO N CCl,

or a pharmaceutically acceptable salt thereof.

9. A pharmaceutical composition comprising a compound ofclaim |and a

pharmaceutically acceptable carrier.

10. A method of producing a compound of claim 1 which comprises reacting 4-

demethylpenclomedine with a compound represented by the formula:
X

HalCYZ,

[
HalCNZ,Z,

wherein Hal is halogen, and X and Y are O or S, except that both X and Y cannot be 0

in the same compound.
1. The method of claim 10 wherein Hal is Cl.

12. The method of claim 10 wherein the reacting is carried out in the presence of a

base.
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