; #$9Re3eE>>?ABDEDTE- R* 166166* WO 991 55344 11  +&aEN C SULFI DE COVPOUNDS AND
DERZVATI DES THEREOFE FOR THE TREATMENT OF MALI GNANCIES 1. FIELD OF | NMEBTT @iy
The present i W53 relates to arsenic ' unds. THE/GYISHRHS
invention also relates to pharnaceuti cal jmmﬂmmm useful f or treating
cancer, preferably hematol ogi cal cancer and nore preterably | eukem a 10 or

| ynphoma, whi ch comri se an _arsenic sulfide corEpound. The gresent i nvention

further relates t SULEEDE, EER’?WQ‘%%@ WMFX@F HEREPBI| ogi cal
cancer and nore preferabl %T‘%&W%%gar senic sul fide
conpound. Finally, the present invention relates to processes for 15
produci §g arsenic disul fide (Asds4 IIELD ORmANMENTIAN OF THE | NVENTI ON 2. 1.

CANCER Cancer i s ®harscdQitZ edvRhtABAI ¥ 1dVeiNed RIS isR1kERge20 nunber of
abnormal cells derived froma |v§n.nor mal _tissue, Invasi on of adj acent
tissues by tH¥ER® T et S ShEn JRY S HE i3 5 (‘%&-sb Pne spread of
mal i gnant cepharnacewyiarialcompephthonesusefht ol SIreqtisgt esanEret ast asi s) .
dinical datg-aad JWl 2k Rbgliedh Coshedh afnd NMH AR ehahndy Eé%&ﬁ'd S a
mul ti stgp process that begins with m nor preneopl astig changes, T Ch may
under 8rt ai 7 cORRIG s Wg‘r‘(‘}&r SSTPF ISR eI ARFHIC THIRER SOPBPERG: { gThe
mal i gnant nemEssns ofvertdonl dagthem nel dtess uws nebhadst domatreating

mal | gnancy Al ] A0 06640 S nbRafo SORMEL Clrlcd:NbRHO OO RRE DRI Pt ePS

and clona euke

wi t h subsequent proliferatio | expansi on. _I.n sone m das,

speci fic chriOHE T JYTPHERRF OHSIRAAN e FHEHE8 GPRROBBYSI st ent

| eukem ¢ celFinEwpholtd@y predespethaentiomirzilatfeattor procesges for

transl ogat i . nd . 35 Lk i | ocytic | eukemi a, and of 15 and
17 in ggut e%&foo%ceﬁ%(?gﬁﬁsé%llguE%rgnug?w%qﬁpf%gﬁe'ukerri as are predom nantly

undi fferentiated cell popul ations and chronic | eukem as nore mature cell

forms. Acute | eukem as are zdi vipd@e®RcROUSD | gpiHe | BetBNTION L) and 40
non- | ynphobl astic (ANLL or AM.) typgzs.l Th%¥m be further *cooooa* WO
Su

93/55344 ~ s ocr Zoo2 PCTI CN98/0011¢ bdr *d by their norphol ogi c and
cytacheni cal app&arseze isccbpruprater b2eth PIMEFARYARYr PRaADEF RFS hLI{ FAR)

clh assi ébc?t irﬁﬁnHEfr @QC@Mbgﬁanoc'éngé radyipeartategr gtveh Abfhel efddaAid,on.
The use of specific B and.T-¢ . hd-anti 0

ant i bodi es alr%e 3 s°t"1 R&I 6?&?"?8}@ %f%gslgel%?aﬁh%ﬁ.% k%ﬁg?gélﬁ?‘ggg% hgaﬂ{dl y a

chi | dhood dilyembatils oir picedrhprns rrrend IofbSeddergnti Galhgstand bone
marrovvI exﬁmﬁb@ﬁidhﬁ-l A%&alh%o&% RE S C?Ist&h'xlt ageesanfletastaeigpr e conmon
acute | eukernj,a_anong .adults; it.is e .f.or. u :ASSOC] ,th to
irradiati onrgal§nd‘c8 ugﬁgi"“vﬁngg’@ﬂ%?cﬁ% t]:’yl(r%’elrgé#l %ag'tl‘ﬂ" élggeu%géngéége \;!chur%e
pronye?®cyt icanceakdsi a APL]step apserdss ddpaki PRILAE VI4B: mimoxransl ocati on,

whi ch gener gr@hedpiikt RARBLEHSLESON W RiEimaybehdeencBMain @bedd tidngppr essor
| ocal i zed on_nucl ear nmatri x-associ ated 15 bodi es, and RARa, a nucl ear
receptor foP rEERsi ECaPPAPRAJ®* PM/ RARa was proposed to bl ock nyel oid
differentiati on fienseghai nefersion FlignanEaneredaphdrof dshppnzloo does a

gpn‘i Inant ng&@trlmm | &gg%ﬁasaag antmréxﬁvs@&dﬂaﬁém, tonmABLgAght$, tyddd3ARR

i sp S and "ot her nucl ear ho i gen ear

micr ogéickl SSCYUESY &ty 3y E%ﬁ?i‘l" n‘éef]h%f(eoulg})‘sg%f g%l\f"ﬁ%d %%Sﬂgyﬁﬁlnct i ons.
Di agnosi s ofsubseteeptopyel btgratidre gshicd ohARL PXPans kel cat Bl sans

i mportantly 1%ktema€9fE?Q&Pﬁi&%ni&@éwﬂpfa&ﬁb1ee£t§ow Mo dherpd bone

marrow. A chronosanal. ttanslocajion, t(15;17) is.also typjcal of, APL 25 and
s Shown by LORRILA o8r v FhoreRebaait 1 ety BELE SSrPARLER alie ot ai ning
t echni ques. sPeeitlanilintesi ofeaturasd t{@ ghe dirsvekeratioms paff i2@ngd @Rt h APL,
especigd |y R . GO )lseﬁi,% PoLyAeR2S s Chagd M 7 eaftdRie( PCR)  of
the patient Hg] %F?gﬁgaﬁg%féﬁ%%\g@ M./ RARa 'R Addi tional | c,era%éiln 30
i munol vgi cRFORYeRerEtisubelemizs’ AUSe3leuEpBlagraye HRRAPRY are
pr edoni nant ydpreseshtiats@r ¢OlL qRigwlat@onenaod| cokeniaslenesniesc mobed as
being | ymphoe¥ihé cell forms.

Acute leukemias are divided into lymphoblastic (ALL) and

40 non-lymphoblastic (ANLL or AML) types. They may be further

W
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(CLL) .or el ocytic (CM.). CLL is characterized by the appearance of q%t[m're
| ynphocyt e Q #9/4%B4od, bone marrow, and 35 | ynphoi d organs. Ther/aabs/fm] K 2002
CLL-i s sustained, absol ut e | ynphocytosis (> 5,000/ ~,L) and an increase of

| ynphoc r L. pat aye_cl onal
expansi ﬁ\%lﬂ&é%o%gtn&%t ?‘Fggﬁa?ggt!g l'sbta F%lsﬁef:? : pReargnce
SUBSTI T@FE%HEE’E Urle ZHGHChmggﬂgSB#Hrigl@hC(T@DOQlPﬁimstﬂﬁﬂ18 a

di sease f éﬂdwdﬁﬁjswsthéfr CM-pEchrankeqgprel e@yah@féﬁgkﬁﬂaéleﬁ chronic
nyel 0|dTIeukem C?% the ¢ aracterlétlc fi tur predom nance of

gr anul oS Cel9s TSt Bgedndr Tare r@ﬁ EYFﬁwﬁl?na’BFb%ﬁn bone narrow,
liver, @Osmcamnalarﬁmmﬁmil@s gans. mbatthelngmbt oot ctapalfeaitabn di agnosi s

the tot ak VBG %&Ioiﬁn aLoYE, 309, 990LHL e EHRcHHi’s Sf%@lﬁ%%%nce of

1, 000, 000/uL s relatl e y éasy to diagnose because o
the Phi PYd I3HATR EHT D oS EhENIa 02 i t hoRA FAEFEENEEaBENEDLPN0 cAlikls @ year,

the nal Mﬂlﬁfﬁcdwmlc%&@@téf{@ Vs €R& eRePL EBRnSH xa&hf@Sie&JQ causes
of cancer int ul% St ates. They are f het ero en S group o

di sor dePE8° b et | BHE ST HF R USET £ JRaRESPyHpHEHast Have Hodgkin' s
dimease,iramﬂ:.talmdrerm radefadwmmea@énmf t he non- Hodgk| n's | ynphomas. The

eti ol ogy, ep| 20, t nostl c eval uation
and stagin ?%ea ntdra%gﬁrgéngg%%%{d% %cﬁﬁg#&g ﬂcf: StiDsed in

Mal i gnare W&ﬁor@é’fa)t He eanamtatdd initeh %emé%ﬁ pot)atteth riegagiat dmn,

refer enﬁ}'ﬁlc%eﬂ@s'a&%%n ClRgSigAed Al gt i oL HyCoy ses such

as, high ?1 i nt er medi rade or Iowgrade , AIternatlver CM. has
been cl gng*’% &ué’(?&'&s&loﬁ'gio&ai Yy TEHT %Hﬁ%% dr-cel I, ;
Heél |, bpddgsogemnet RAREG o Mmsingd ) zaetmarptzactn oftse i tsitreyiat Iaasajlcagl(qal) changes‘ .
and mr?ﬂﬂ %ﬂh‘&akza%hg%g%sae Verﬁ’l éad“td ?ﬁ&laQﬁS'r{%ggt(: g”SOf

CM.. Accor to th rren assi |c t1on sys e non-
Iynphonﬁ@raldéhf Griidd td gbdiod d?étﬁﬁﬁfb HeslqHtEaH a‘-‘rESWIeI, Gisedwes eel | and

folli cuhaﬁmah%eele%&%hbeCMwe%@%a ar ge %@dldﬂﬁthEﬁaAP%”%ljlltllsy”phocyt' c
Ol | ssue

I h I 3

| Y mphonBCABRBE, FSRE  BoEE] A A FRLes QAR R o ar §B) c B BgRAhoma,
drPf useon’smahhca:Eeavedcrebpebyﬂmmnﬂ)lk@llfyf ur:atsum:lmgd ismehke ¢beaved and
large cgid, E?ISFBPWRB $uhENSBn sl AT 98 (el il BN QR o mﬁggpa%xﬁgcl ynphona,

thym c fuse, ngoncl eaved 357 ce
I yrrphoblr%‘é{‘ﬁ’éliiy ﬁBIralspéPFlﬁﬁéF&Id ‘I“Oéé'l LOPOR RS Y PR §Becel | anapl astic
| ynphormoﬁpﬂome@lbladgkeat&rlayaswhwm,s cel lacqui badoldnmaHaodehkeChgRsywsSyndr one.

- 3 SUBS HET R U / 4P/r 8/ ool S Z0Z The
very n%u%llé; ?ots'n o 0| |& @ﬁgé’l‘ ggég?? ?esggsgnEYﬁ? Iléng%
ch&not RRrApys a%h@m pmhansungearrréﬁporeﬁﬁéapet §n Bm@shtﬁlere@iedtmordl ng

to sensmyml§§a9ﬁl§@e€ééhﬁﬂ;aa§em @ﬁeaeéahgmeamna&gn%%&w}a&' ven in 5
conmbi natj on. Radi ati on thera used as.a upct to treat | ocal

o S edea MLy A2 NS TRY, BB EERaR: A ShHIE 49 L amokets | anr y
treat nergmimsbdnt y, Phlymanysbechased raacanani NCRpnef coel pLeidédhss Bone

mar row {£,A05p! 0L 8100, L TR, PRARL ArARA Cheflagt PLLRG 1§, SO {TES

30 immunological markers, such as CD33", CD13", CD9* CD34‘-énd
HLA-DR", are predominantly present in marrow cells.

Chronic leukemias are described as being lymphocytic

(CLL) or myelocytic (CML). CLL is characterized by the
appearance of mature lymphocytes in blood, bone marrow, and

35 lymphoid organs. The hallmark of CLL is sustained, absolute
lymphocytosis (> S,000/uL) and an increase of lymphocytes in
the bone marrow. Most CLL patients also have clonal
expansion of lymphocytes with B-cell characteristics. CLL is
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to indicated. 2.2. ARSENIC AND I TS MEDI CAL USES Arsenic has been co ﬂgizd
to be both a p0| son and a drug for a long tinme in both Wstern and 002
rredl cat f 1pqf églces In the latter part of the nineteenth century,
‘arseni c was use freauently in attenpts to treat di seases orPGTENIoood i n
the West. In 1878, it was reported that treatnent of a | eukem c patient

W th Fovxbedlseaalajtqﬁ)ml(chaxscﬁeﬂsmnscommchImg q:mtcas:s:: lm;ratrcsgﬁ;tce val ence

+5) redu 0 er_.and
Br adf or dqg%"\r{n%%j %e‘yg%oﬂ-ﬂ %&OB%B%}E%&&& urt er I n ‘Jtersets’ts in the
use of FERPENTS 46l d‘theorpraaﬂcezugmwetctﬁ/e%aj&kwﬁm @l lshraghiad Iy el ogenous
| eukem as(:@b‘lé)s WS dg.gf%‘é&'ebﬁﬂd Zééynl.&?riﬁ‘%l?’dﬁj Sg&%é nla{}szQﬁl 1(1%&*“[1 Med.

C. i an ater_confirne s and Law ence in
1938 (Anﬁ Fﬁf‘er ﬁhdl\/é%fheg OFAER502) %ew %ﬁ%leco 545 #E cheni cal
i ngr edi edn.e)gn@{SJ.EO\Mher totsd] UrIHQ)rr:cwast o LtBataeJrlm regebut t29 o, oiogiuy, was wel |
recoon zgde RaWl 2batno gl Mo JEARIM S 8 ldivEhY A%,AROral

conposi tion, d s gi vé eukem c patients as Ya $5Futi%n until the
| evel odeHBFé’SEI éeeaeéﬂ STdh I RFRMGE (F ditadedgaaisaioniavel or until

t oxi ci ti garbmbsBmads skin keratoses and hyperpi gnent at| on) devel oped, whi I e
the patients enjoyed varyi ng peri ods of rem ssion. the 196Q's, Fower's

35280l uti on Wgsltgt AR insdd Soma14P9 ﬁ:aﬁtetser?ptY?aFo {fgafadienapdnever
nost pat LenpaonashcCll eveieelliyeateataddnt atheers ictténoblser apenibnc cagestks,

such as diqr a I ncer,
1973, 31959&21%3%7 §5{P1t§1 4ﬁgﬁ%§r%%@%‘%gs£éﬁeﬁgﬁ% gitg”g nﬁ& $7002' WO
99/ 553449P€¢PCR|984@9I985§-,88}3@203 disSclods @ td opitec ¥dShwmreAInARS| ves
cr ushi ngy pnghexhdi ke F8dgRS naRd F1R3ase!,i Bhidnghkn réRbehded! hawenentao
d and gl l ectin ge res | ting super r,}%t antFS nt ai ni ng ferr arsenic
suI p‘?ﬁétg Foﬂgn‘figfhﬁ wEd Sb YHH“?’P&F. on 8 §5181°GK: 63H1ERTHC Pglftoses
that t hepptibdlicyy of cﬁ.h]elalamveeplt@a:ess (da,laq@mselcamzetloasldnseaee of
st omach, Qé'ggf??“%reiif:ﬁtétlg 2hHN%harBBAGEERS o th Daeﬂagsaetfgﬁteygste

treati ng di es nme eart sease ert ensi on , nheur al gl a,
r heurmt i sy M@l £gnaat PhyEBEBRNES) | )Ffleoﬁé“éﬁnf:h@fl HﬁécFeéﬁghﬂﬁ‘éﬁbéﬁ‘E%@s of
eXpOSUr&é@eﬂﬁSBﬁlﬁeft\é\Béﬁhér thﬁm@ursceeea en¥sEonpeat atcoraigiebnal , is

cang Hut chi nson 888, Trans S o 35 Neubauer
g leJJn£ CEPUE TP 9§?chﬁ3reg\t€Pe eﬁ e% ﬁ?ocg%%‘f%a?r %%?a
suggest lmwrme USKL 15 BltEomhsivelyel GiMlohasveeenr onbapeifbed coul d | ead

to an i ngE&asgdnd ne bdﬁm&neto apeer pﬁEnbE&zﬁEHé' s§éﬂe§s (@»@éff ej-al., Br.
J. Cancer,_1982,745:904-911; Kaspar et al Med. Assoc., 1984

252: 3407%4be)°F T%?ét%%?%?ﬁbﬁeﬁFEFPSF‘oﬁPméllseﬁ’i’%rt’tﬁgl%‘i‘%ce Bt denonst r at ed
by th]e frcthd hed i¢d 1 cottaRPes ndudemohpname@ﬁaélahtraam@és L e genty (s
anpd i fi s e ce tion (See
R e e N R g L LA R LR g
Appl i ed qmmmt@;cqlasq:g@g:a@qn3ggsg§3) the %Orr#‘a%%d%l"érfee‘-itljf‘tgml‘b?maeffancer in
the realagas @m;rjtéf\ éutsteﬁvf T&eatehaozﬁoem@l@mmlsﬁ%r Méﬁ\)é{lde%lw_?_re fcﬁuﬂd
in recanrseono upg_ca a Hua Chunct Liu Tsa Chi
1685 TR SO ISEN S ot LR AN B R RPN CARSS et |

27(1): 9n0d, Ismybestytthiad nahphlumarmmtale ¢asll ulrmml'gm’a,c mummsttae- ew den;:e
i nco ébs%a g et a n
.deCance%(rg ef &%&%&2§£§§H§ %’8%9%%@1 C]—IEA— C—O -005) reports

that ar SOMRNGEES i rttigarmwlan s ehREIe oRpblinkgPh qttﬂrudtlrfgfusent émadl]j a,
arseni ¢ diestidd dBNd ASENL, taisphds donidde SHMATAN QG GORIS 1aligel Urt her

di scl oses _t.hat nce arsenic co ounds 3S.chem cal | t| ble to
the car &er}&ggﬁ’“tp%f%?%) e n 17199 %ﬁ‘ﬁ %MH’\P&‘ rartd™t “}éé’%gv?é Sspeci es of
i nor ganilymghsera ,c tHyatid 8 deErt lymgerma Nobidifivs 4 ,n smaidnaons leatveldnown, all

ts%%s?-f’%%é %gégqﬁt(ogg E.%%ocﬂ?mslﬁﬁﬂa LPLR1 fHARGET B 'ce115
lymphoma, large cell anaplastic lymphoma and non-Hodgkin’s

lymphomas in acqulred immunodeficiency syndrome.
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- 16 . 0 Ct 2D02 WO 99/55344 PCTI CN98100118 Because of the known

car ci nogeni ovebé/sszia of arsenic, its only therapeutic use in hynan in 160C7T 2002
Western nedicine today is in the treatnment of tropical di seas%g'r/cglﬁ%f‘i’?‘
African trypano om asi s t he organi c arsenical, nelarsoprol; See 5 Goodman’
& G lman's The® ﬁaf"r‘?&é’ol“{?&l HeNeiePPRELAfe GRACST DPReEaRtRERS chapt er
66, 1659-t662g $98Eemilm dhreaﬁhﬂl-iefm@ly G nheeprddiaeynereatsengus acid or _
arsenic t hde, pas e @At Lo di seases, -
psori asi ern!agépg%yl S tg%&g%hg%ﬁa%gs%?iggf&%gﬁ e? t% %EF%%EJB?& nual of
dinical erPegéfishdsyramiachiand 1Smpbhgmais ROSt usued Lyf gweanca and

Techgol 0g¥emB1i830) onl.n ﬁ%&la%lda%%wyfapyrmaylga haedbsgnaﬁpahbgﬂct to
experlmantallx to treat acute pronyelo eukem.,a (APL) In I na

cy
(comment etF BFMEPFRL, FeeRuIsHIionSe °f2%§”j§r?§}c ‘Fﬁélél'l n?E’a’EEEYf it8acy of 15
arseni ¢ trapeideinddcaeeedntlsy beenimaey Rreatingatenotalidyof bdd palyi gots
wth refragtaor APL V\hrethe use _of, rav S se at 10 ng/day for
4-9 meksg§\a§ ¥8 PPEFS PEER N qmg@ﬁ'e?% m)‘rggﬁol %g‘lgc ©Yeni ssion wi t hout
associ at e’drboaplaralta@wosuﬁpuoesamom@snéﬁceﬁdaslbl;agns BEonet 18853354 20
336Qy. Itimascglsg . shown that arsenic trioxide induced apoptosis
(progranmed ceII death) in vitro in NB4 cells, an APL cell line, and that
apoptosi s was apparently associated with down-regul ati on of the oncogene
bcl -2, and intracell ul azr.zredi SIRgENTd Do T Tsh & BolTicamr iusgele/ RARa protein

that are 25 unjgue_to ells 9 88:1052-1061,

Andre et al. %85% =) as FF“Rgéggg§§§%§g£§68% g%hhas %n r%ﬁ rfed that

t he b|oIoﬁr%alraztavﬂpyqotlassenlbotb deetepnt aed aPrinege ohediczhic to

di r et thgraaciégglaSEhctﬁaaqgkeeroggP@LofOtﬁgchEﬁét@@mtﬁscéﬁ%uP?gradat'On '
a

(Zhu et Proc. Natl 94: 3978-3983 Real gar

( Xi ong- Hlﬁﬁﬁ?nl‘anwﬁiseuE?QS?5FGBSHFaVnFﬂgah’é?W95a?%e?ﬁ%a?jl% $3%RS Pas been
popul ar ith&hbheodoinhundr wds+of yaars78s At dvag repdriaed ttwawl nedi ci ne
and for ing out th ,3 7 scl oses that an
35 exter F%lsguslge pFagFefg \;\rhguk%m nggglé%;@ﬁ%%%lgl ne%%llgréejdo%l

mat eri al sSolwtleni agntataing) pataﬁéau@aarse;raht%e YABERNG R *tfr)eaztétd‘tg‘-‘éd ver

canger. GAxddily 08Hedbs6heses RBteapNEYE a1 €A GIHINNE NS WA & or

i TIT ET E2b 0 C'T 2002
&B%S%EM%&S TAROBEY pFarhy ot T4 pht 22 G e

mat eri al sshé ncdaidbAgrewler ' al salutbah gas . a Qhe 1] 1P2i VRO aglirst [ tos esradtat  a
medi ci nal . poygler m}?gf&?éﬁéug g gipi & (E8R Gs Jés%l‘&ﬂ&?&éﬁ é{
e used to treat

artenisia, estr osin, vomtlng hut and a can
mast 0si s af%ﬁhr%*ytt%e%%%ﬂr oéls-%%#eﬂ%d—ﬁiﬁ%—f él\?@flllg-llrli?"dl:scaln@ses t hat
a CIBYPOUNCh € St 8f CORP | 15y NGt &bh s naxsce m@mlmrmwa Alasn i ncl udi ng

inter ali real gar, can n prev atln varlous
cancers. %@%%8_%&1%,1 %I‘i sﬁ‘?%% ]gg?%at aﬁ% eg; \r/%m ch roduced froma
vari ety cfhe@hiqelseimgkdient (atef i Bpwlel rﬁclﬂﬂ;ﬂlmqmﬁ@s a!Iqi'a red or pi ment
(a materigde Siddd, (O e@é}@f&i OY hass Wang- eIdBANalges ¢ohfecls, especial l'y

for soothing cancer pain. 908, scl oses that a conpqgsition
pr oduced S3GHARH t‘”éa%r%‘@i‘ﬁ’éls ’Eﬁf"i Fiat &7 215 @ty FOBRASEEL8ed to
treat camrgeRl .wai tghx:xmgh trd-:alega{ednas mﬂarenisseasasa eod utdrponeant 1t @hkor m a

conposi tlleQ, t hat h fﬂs %saesf Weordd @ty ngnoracgrg %tll ng vari ous

forms of ‘cancer gar a one as never been suggested or fo treat
cancer, éspudi ad ylntelﬂkémPaJs:mQﬁ {spedh@faskim &é‘éltplséﬁ aadseni ¢ sul fide

conpoundy, 'dbdawaaé&ﬂIwwlaeh%aengaaaehegneagagaated or used
to treat any . or m; 0 ancer i ncludi ng | eukem_as égpé’onas On the
'Y

cont rary V3eng iReTisiderdf iTERIRS 1Rk c AP 18 ¢ tBHaF' &F Sor certain
ar seni ¢ sWifitdercanmouds.l swéa as:c%&mamyc iehi auitémglesaad areeti C

trisulfi ate_human car d n u a 1983,
8(5): 21 i é’sc’é’?"a?ﬁreﬂ?o'sg: Hiss rYlaC Egi‘ Vro%q 248 Szrjr ggggugFﬁarl% HC1
sol uti onch\ém@mhar@eqtl@mnﬁo 'lem Péobuggggamsés;l/w raddetdéescl oses

that treag tdr HGL olcavicBegan 9gan pediyse-A629, ceptent in
t he real gﬂalre@%}ggea( uaﬁfag{d?L VM, Chung Ygo Iugg Pao, 1988, 13(8):17-21 also

di scl oses that besides As4S4 and As20" real gar contains nore than 10 ot her
trace el ements, and since the efficacy %f real gar depends on all
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35 those trace elenents, it is a concern that washing realgar with HC1L w ||
renove nost of the trace elenents. Zhang et al., Zhonacruo Zhonayao Za@laiom 0
1995, -20(9): &%&'F%gl oses that _ 7 _ SUBSTI TUTE SHEET (R ULE 26) WO /
99/ 55344 PCTI 118 treati ng realgar ore with yogurt (aci ®CZ/GNdk)t1gan
reduce ~60CT2002 realgar's toxicity. There is a great need for effective
t reat ment §1ea‘8 sc,aamcerdlmdsa:sllaarwo&wmtwimi claichaméercrlu&%lllﬂ@ Ghd eukeni as

5 and |yny her, the t oraII active
ant i cancer agen 15}1e g 4% n%erﬁ %%é!épﬁ' sses e’[rhe ¢ éﬁ’&n& F& needs in
the art. §ta$@v|vmx\d O L 1 IENH O eEQL LBE Y0l tsnpreaparties te opnerariinigat he

(i sks asseeiatad wididie: Al Nt bk Areanidhedl byl 49 69mRauRd to
pat i gnts g%p Ilcant has di scovere surt%rl Sltlh% y that cerftain arseni e
c

sul f Pde Al Bra S e PREYFEaPhefihcombeNE ous
types of panoass qzaaftdu::u:l ad’dry:eri’tﬁmmls@glsealof stoneahcegubaehisi Ng

| eukem as I rsenic.s f.i can ed safely
and ef f ect ?’\%g:luy %aﬂ}ﬁﬁ% e(r} ghdt ﬁ% %%\%%’t&iqgﬁ ncg gé‘é@ arsenic
sul fide cdﬂq@mm ntdié-lmt@paﬁmam dgfsetaheseha'@#p'wnésont hesthmacor por ati on

into phar geeWhicGal CoRASILIsNS frd their use 20 to treat cancer. The
i nvention descrlbed herei n enconpasses any arsenic sul fi de conmpound, or

der 8at i ves t hEREGLEOXGCad 1ii xtlee Ofi theotRBF AFSEAPdESdcORBOEHE, ofhat can
al | evi at eexpeduce, t@nﬁh':chhi?JcQ w(hlretﬁéeveﬁb gaaegé, isr eﬂbﬁﬁ@nﬁﬁnﬁ&i”&?' nin g
25 state i on_of_clinica oms_or _di stic_markers. associate
with canclg‘l;:J % Int:idullgl’ B Re MRESIES gl gg;ﬁ ggﬂ%ep’l nc?gm%ﬂ-kg%‘;%s or

I yrrphorrasfﬂlap_aﬂésenﬂ %i:Avent Nembaheu, ehgdfipaBresIph@aneerut Lcad2)

conposi t'@HérHS%feHle feQEnt E%%H'eﬁg.oﬁégﬁéél @éﬁ&' gyl ahibye S0 mé?@tedlg ?
cancer includin eukem a_or |ynpho whi ¢ éngrls s.an_arsenic sulfide
u

conpdund BF F@H&@’é S BPFELIBI PVRFt ﬁoagp%wa Pebt I deaRk ceptadl e carrier
or exci pi entrehsea ﬁ!heEEEhed effbedhoent at hentayeal | oht &N CONPASSIESe £

conpositi sujtable for oral I VEL Yo n £0, i ope or_35 npre arsenic
sul fide c%?rpbu?r%s—;n'dba—ﬁ'ﬁ% n’&ggh %%T?%/Ea%rg%btskﬁg% aertfl " orexd®pi ent in

tabl et, dégdul Assoc. ot heB4si a§2e3ﬂ1®17t3‘ﬁ®%)age Tloe neanqiraasrhies 1 gnbotli ment |

the i nVGnét@QnLB%!a!Q%1ﬁ85pﬁééh' QBRordt Al e Hore oDt L3 ’th,a19d1_t T' TUTE

SHE % COC1?Q0 WO 99/ 55344 PCT/ 8/ L!0118 t ransder na

par ent er a+n ’é??v‘él?flom%f)@’ﬂﬂ'l RPERER St | T FHIRTSE L At st s et

conposi t i omseomanid kexshangeal snd peallulsd: b:)raxtﬂcumzﬂrudmrxséaﬁ@ dgwention

further. gHcogpasses th r a : higgularly,

henat ol i gi cal ggaﬁ’gef fgg?h le%cg’k?ﬁ%ian%}%lc E Gqu%rjfpﬁjse?‘fng e

adni ni st re¥e 2 hbed e": LAYBIEIL. of F9G /i \ﬂe43an3cParT@H-3I et hdin &mnass of an

arsenic ssﬁ:fe@hem@np@ur@la@éef edh Ofle rrtraﬂfg%rxatﬁnd i ifrh mel neRgr RGeutiircal |y

bl & d of such th Th
oL o B RGE ARA TR TR G SR TRoAL 1-0h SR ARy A PR Eancor 8.

especi al I3£ ciurereande h(vaneg r el diua Ghumchdriyf Gisas Cofiht,r aaBgent . I n

accordance m ese &%’1 Gyl o] nd be used
15 al one lory%)njbc%%n%%tl orrlgeveilé% i %o%m%l erapg_agg——(%ﬁg# (ﬁ%glsudl ng

chenot her&peblt 3,2 ¢andi BITHRB MM §aéﬁ&uf“a&|r§tel‘?é‘rt§péﬁt CEEPrégendehni ques to
ei ther i Imﬁdl\/ae dhieiehd | sy idfedridimsdivet Iﬁerpab:lseﬁntm erikalfiaat (gaBecer,

party cul t ol.ogi cal an r. such uk ol h The

B oni o e AR o V! B GARSEE’ duPi hg” 312k LaP- ?H@)

admi ni st rfé’tﬁ/cﬁrp Q)TB-cﬁie/Q‘ﬁrl n@@%ﬁ‘mﬁﬁkﬁ@ﬁm hépap@ét r—ba‘ag@nssnltnaaddl tion,
the ar semn@zsdaﬁﬂcd%z%@mw%ﬁadge gﬁ@%é%@f einffi 89; 97 afkepjradiation

treatnent., The nost preferred co |na'r,| onal eragx is an
disulfide and arsenic trisulfide, are hum carcinogens. It

further discloses that "since arsenic compounds are

35 chemically convertible to the carcinogenic form(s) both in
vitro and in vivo, and the exact species of inorganic arsenic
that is directly carcinogenic in humans is not known, all the
above inorganic arsenic compounds are of egqual concern."
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25 "arsenic sul fide conpound and arsenic trioxide used sinultaneously B
sequenti al | wo #issadql y, the invention enconpasses a process fﬁﬁgprOdUL JETZMZ
arseni c disulfide (As,S4) that is substantially tree of arse CNE e |
(As233 ) 30 Part | ar _conposi ti.ons of, the invention and their uses are
(osor i bed S Ao b Eien T CORFUOCEHS RREENY G WS e LBRISS oniy

DESCRI PTrtﬁ&r@@eﬁlﬂEdDW NGEShiingn in Westgrapmeshiaviney te@ange ofi thegRgl obin
and 35 pl&t %I %r}tsc foor. cCiS% Sste%%)és %Ej g’l’ trof a new ydi agnosed APL
patient USIHg F%e SN de) 808 SIPET (X ULE 26) WO

99/ 55344trysva@0§omm§,Pccmel\lgsgaﬁhcmrseﬁngalz e la rgogrio Ishesieng change
of I ast @l I t.e Al el C S of a
newdydlagngggggA%ngégggh% E%anﬂg%§g%?éog§ h&%ﬁ; o#t&%%&ggggtdfﬁph

show ng ﬁ§n§@16ﬂoﬁen§&ﬁﬁﬁﬁﬁ éﬁd 365Pat-6P&t &BBHﬁs for case study 2
(treatnment of Ian tﬁdahldma.bmau}] chmnéeb_aglaumgmbggaru&mglsaéfz@al |Q>|rd| sul fi d?‘) :
Fig. 41 showi;ng _chang ast e counts for
case stu y%fg6frg OXIFe 3% Agﬁs SFP8n |§ F§Pg%§F%g%s é TGEFRY ar seni ¢
dlsulfldéyseﬁeesy DE@AREE@SDESEEhPTRGhBGF TREURNYERTEONCBenpeands .. ,

CORROSI tu@@% and %EBQQSoEOmEHT%cEIGBEGSEt Qﬁaﬁaﬂs@r cRahk C%%bea forein,

hemat ol ogi cal' cancer_ including Ieukem a’and nE oma, are descrl
15 The p B§§ﬁFuFﬁv@ﬁtﬁéﬁeéﬁéoﬁﬁésgéghﬁﬂéPﬂﬁceEt ¢3) - coRPodPTPbAs useful for

Itreath i ngaQ\?ﬁﬁQE tpabkigdl aahybaeﬁaaﬁbQgeaagxpaﬁméntamydtagtkgakem a or
ynphonma ic ises.an_ arsenic e.c ound _or ar,
preferab?yuﬁﬁtﬁramgﬁé %éﬁt?ﬁ%ﬁ??lﬁczg%ﬁgbf% gg???e?c Wm3§gﬁgi8ﬁt. In 20 a
pref err edeswbedi HBAL,t Bgiengent 20R: Bhebnpatsesciivbapdbseffonasyi vabl e for

or gl del aa.teraxnccem;k%aggn??ergéemfprse@ﬁ%@Lh@ggﬂggt&&mums fand (
prefer abI% 1pe{gﬁar nmaceut| ca acceptable ex0| ient or carrier 1n ?
r

capsul e, * 8RTSE| KyFR Eﬁf¥365€5§eA?%rnY o5 THRE PR%eRfidn al so
enconpassesravarbheddbse &teatblrmg/@agacﬁds:: pag tveekar ys hﬁ@p&ﬁ{:@@l@@ cancer
i ncl udi vkem a_or nans 9
COﬂDFISgg é‘gmnlrslte? ﬁ%g jecilln needéﬂ%)sucﬁ19 era s¢%?a{ g

t her apeurral ﬂnyrlaﬁfee‘tlpyeemmofﬁmm et aboumo9T ., dhkoed, 38)9n3)3@4-arseni c

subpi de S@@@ledﬁt §46ha 8BS0 ag @M Cexli s W Fd Lo Ore Al See {hhseld i de,
pref erabl a harnaceutlca?gei/ cce table carrier or excjpient. The

i nventi o ‘PE’E‘P%? CRESFHHRRS § LY RS o (RS o351 1% t3Rat
cancers AEBpeelhllynean&mistwmucﬁpdptnéﬁbrwﬁszappﬁgemtnyndﬁgcixﬁﬁaﬁ(ﬁ

treatme Le euke r 1 e

conbi na?‘? o%lgl é?‘%er]gé%@?%éﬁén%aﬂg%f% erlcly cor%po{lun an ar slelﬁl{‘lglcar

trioxi der%%é‘at@fmm%mewsmﬁ d?rhls}%%méhtmﬁl/l%ﬂm HICPtest%aMaE%HEET (R UBE
2625 unigue to APL cells (Chen et al., 1996, Blood, 88:1052-1061;

Andre et al., 1996, Exp. Cell Res. 229:253-260). It has been
reported that the biological activity of arsenic 1is due to
the ability of arsenic to direct the nucleoplasmic fraction
of PML to nuclear bodies for degradation (Zhu et al., 1997,
30  Proc. Natl. Acad. Sci., 94:3978-3983). )
Realgar (Xiong~Huang), an ore crystal containing mainly
arsenic disulfide, has been popular in China for hundreds of

years as a drug in traditional medicine and for keeping out
the malign among laymen. CN 1,133,725 discloses that an

35 exterior-use plaster which is prepared from 26 Chinese
medicinal materials, including inter alia, realgar, can be
used in treating liver cancer. CN 1,131,037 discloses that a
new anti-carcinogen, suitable for curing exposure carcinosis,
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16 0 C 7 2002 WO 99155344 PCT/ CN98/ 00118 Finally, the invention eq%oquq),amzes
a process for producing arsenic disulfide (As4S,) that is substantia

free of ar ri oxide (As203) . For clarity of disclosur t by
way of \7%?)%?%8}44 5 the detail ed description of the invent ?P%ﬁ'ﬂggsgﬁwded
into the subsections which follow 5.1. THE ARSENI C SULFI DE COMPOUNDS As
used her@dm,begpreparedufrpde2dofpdnnge refdcsned, magerdad sphar maceuti cal ly

accept abj g 1 @ g a3 §OSPOMN Whi-6h 168BDT | 28 1babh , 26%eniic AN %e%ll'tfnﬂft- The -
i nventio %‘S’QCO asses all pharmaceuti cal active species of arsenic

sul fur, $sPAFLEFer CSHRRLSPBE] ggrﬁ)r{ﬁlérgﬁﬁF&gBF'l hERgdineenskecul es,
salts Ormymnl'MIla)ﬂtéIhﬁ%Ea)f ropestxtiny esoshar eobnikinghauteamd’ ansani ¢

lf£id I d h
ol Tt 1 o Syt OrS e Bt e S e as CoBhe 2 shacSSoopulHEds sonmodnds: a
t hese cdﬁﬁ@ﬁmd l:oh-’e%u hléli ffecénseaurbar af campavhddcaasalenol ecul es.

Any arsemrﬁpﬁ%iﬁ ez@%mﬂwgésﬁed%%awﬁgt@@a@sorlhelaelﬁe;"%%y on W th
ot her coag_lpoun s, That can alleviate, reduce, aneliorate, prévent, or place

or mai ntHiif i Fer kI e AN rRF YEPONLBS pEFVﬁPEéPgsﬁﬂ’ﬁt bREa5ENg é(@ﬁéstlﬁc
mar ker s caasoat i edcNv Imsmanr@: sdipalbsesl ahhy hephastegicahieanscers

i udi Sr97 2 honas S kN ent 25 i nvention.
Exnganpl ers&gm#ce{'}‘J énerﬁ C suI npouélglglgﬁglﬁgdig%ﬁ{lf 1951?2 5t2Pni t ed to,
corrpound-siq/&udﬂ-nmemﬁﬂleo&ﬂ-‘aa fmfﬂm‘bmlmn‘GAs&Sni}ﬁerméréiLmlBrprntand X are

the samg.L; fH4f engid %ﬁééﬁﬁ%&@@é%r@h@ec a@ﬁé@élgig%&comounds

i nclude, but” 30 are not ITmted to, arsenic |su T(' arsenic
pent asulsfcicﬁ'é“(%z‘@}c%&aa]r"sem@th%’tﬂ-f?@% drRTLages lhaJEe?‘t ain
r ef er encesypariseine pheildddef rat St te sat$enlbc pralet f ar@s sga-cap@tra

S Igl de Q,‘Q%Lszjrﬁar{ §, 158 ded @%e?pﬁgs%:a%dgezas t he name of As, S,. For

COnsi st &nc arseni c W ll be used here| n in the present
application a‘d—ﬁm%madiqa,&sm beereriigedi dwlInglecquRersAt chn Hermpr epar ed

from real gnREGYWIHNEHQ m&@%&&slrﬁﬂf&ié@%éﬁhl St rAbderpativel y,
As4S4 can be “prepared accordi to the - eéagl STl TUTE SHEET RULE 26)

WO 991 553£Y SPERTENISIHESE- £ %?5 ﬂﬁ)fﬁ:i‘rcoecre/dlﬁ One) RIS Arsenic
(8th Edbpeh’stibfedR2d( be5Asedrtd dugt |dar&ﬂm,nlespeddaﬂﬂQOokemiexﬁraeaoar ative
_slgnorg ry 6 , ﬁgﬁi ork, 2nd
Ec?o 196%} Clyg?)sglrl\n%% e#tnagﬁdgl(édle% As%%&e)rﬁgcans@% pr e;%‘g{ accor J)ﬁng to the
pr oceduPéSNEa@Fhtln FFOS(’?H@#FF%% HARF S S ISSdp &@GerEah g atied Greni stry
1: 603 (GreBn:alaeﬂy fedms Afademcer e..&ﬁ:ld&&Wngreluke&rﬂisEdar 11%)6@nonérssenl c

trisulf AszS3) can b repared accordl Q pr.acedur.e aug |n
Grel | SN PR TR ER VA ShRe R L s s s gagy e hERsest BRI

COVPCS| TealgAND N@ESr@ElADNrNESIRAFIL@ﬂlﬂee Cmm@@miSl,n\selmh @&s provi des a
phar mcgutiaak QQQBQ%'J.EEOQnHSQE%lenl@ tt:rl%%tllf&aecaasesr hup@hf i cul arly ,
hemat ol ogi cal cancer 1 ncluding | eukema or |ynphoma, in a r 15 mammal which
conpr i SESFSANEELBELi ve anount of an arsenic - sul fide conpound, and
preferably agphanaaseyt cnahbrwaeace*nhablpaoqarlsiaer er s)neilpddrlcldsksaa

preferred, ﬁggogfng }no%ggglgge@t LLQUL PLQVI4 ORR9S 19N 3Ui table for oral

delivery, "conpri frer € "ar séni ¢ sult% e “Compodnds
solutlon Yuan et al Chung Yao Tung Pao, 1588, 13(8) $17-21

30 discloses that treating realgar ore with HCl or vinegar can

reduce As,0, content in the realgar ore. Yuan et al., Chung
Yao Tung Pao, 1988, 13(8):17-21 also discloses that besides

As,S, and As,0,, realgar contains more than 10 other trace
elements, and since the efficacy of realgar depends on all
35 those trace elements, it is a concern that washing realgar
with HCl will remove most of the trace elements. Zhang et
al., Zhongguo Zhongyao Zaahi, 1995, 20(9):537 discloses that
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20 and preferably a pharnmaceutically acceptable carrier or incipient in

tabl et, capsMbe@/5e¥4other single unit dosage form In a specr NOS/

enbodi ment, the arsenic sulfide conpound is selected fromthe grcha 00118 "
consistin f S3, AszSs_.and_ 25 As Pref r abl t he arsemkﬁUCTZMZ
sul fide cg:rrpoﬁ%sa: ﬁ-(sbls ‘T S PTREIRNTY (7 iqﬁad )s 1 kREFACcor di ng

to the neﬂﬁ@dgaﬂ@ﬂﬂQQXﬂtltv 5.4. M xtures of these conpounds can al so be -

used. In anoth i éygggiiggg S |c sul'fide
conpound, e.qg. q‘rhewcig ac rom about 1%%%@%@%1% tf%é&@é

3, er unit dosage
form In %qqeran&%l% ¥ & Wwalt%n%ﬁr%bﬁiwll%mmmﬁ abl e

carriser isnd QyaphdeiE®n. FRrefrinabltheddel Pl andrseteieds mﬂg ycl adi .
35 In yet %QQ%@?rn ecific enbo ment, the arsenic sulfide c dis

present i A AN AmGint GRS GHETHRRT s, TR BRTIE T o P it S 1y
accept abl &heser aad dtiheab metedeyuial tpr @artt. ons. Preferably, the arsenic

sul fide conpound is - 12 SUBSTI TUTE SHEET (RULE 26) WO 99155344 ~ s ocr
200Z PCTI CN981 00118 As4S4 and the oharnaceuticall acceptable carrier is
seman platycladi . The pr eSent SEHMARY, s a pharmaceuti cal .
COW}I@ZI ti Oln Uiﬂfelilplft@' rtelpe&tugig:o@ﬁ;r&ermgp&rﬂd Ctu:lsﬁ{d Yo s dranRed Q&ﬁg@' t<;eancer
i ncl udi ng_l.euke c rises an effective
anount of gﬁl§}§5ﬁﬁgl§&Ig&dérfﬁﬁﬁﬁhﬁﬁT%m%%eﬁ%ﬂﬁ%?%é) a%ﬁé?ﬁﬁbeutically
accept abl epparLraet besi dasppmetedamrbmtshmqlqormratsmagmrefafr@éﬁl\ce anmount
of an arsgpheygec g%@‘éﬂﬁds""ﬂ (el B 1 n% %%rﬂlﬁl de‘c#‘eo@%%”d ?;E:ﬂ the
ar seni ous conpoun e not e sanme co speci t, the
ar seni ousCEopELAHSI §YPereefeanFemst h @aéFéﬁﬁlééﬂébs g tefl cadzsa, AszS2,
As28S, AséSAcaﬂdlA&ZQalan ebekahlivs the amwoﬁxasil fnﬁe eegréeilied i's As4S4. '
15 Al thoug 4. discl oaes a roces Sggﬁgrodu which is

subst ant i a{}]lfifil’ eeof)“Po}ig 8385FV\,0 gur%ns C eﬁgl‘v'gég Ilﬁ

conbinat|@ﬁmmah5facBCCDndonelUt the pneéetne@ emgoubABsEs tirsepiesent
i nventi Ons@IPﬂiQeéoﬁ eiiﬁagacema' BRLpEPHROS K beN tﬂ%@EUEoRBEuanEat LAd 5 gancer)

particularlg hemat ol ogi ¢al” cancef including |'eykem a or é
human whi th ?Eé@naﬁnEPfEE?FW@CQHBﬁﬁ?l FORPASAL1ARS0ANG halr nse.
phazmaceutmca&éatacaﬁ@éﬁble carrier in a nethod of treatnent which

enpl oys both Lnyenti further provides a
pharnaceuticaAﬁ5§4%%ﬁ%%€s o%e ?b?d?%%r%rea Pﬁamggﬁggs %QYtgﬁﬁ?ﬁrFy
henatm(xﬁwkﬂl@%n%emp¢wn¢ud@ngd¢eukehiﬂe§rth?ﬁphﬁwaor|ﬂ Blixtwee whtich

conpri seso@erefdedhvouanOsRboOha ancRicepis auhbideceonpasnde , and
preferabl%n harnaceuticall acceptabl e carrier or incipient, and further

conpri sin KT X | RS RRTNTARFSR  Her RPRGEI 8F ARHITFHI HRiidg but is
not23 i m tstht® qsmsrmriss:mmomm@llmmabg@ympt@mardr ¢hignasticiharkers

mel phal an, s Lyl aphospham de, S%é:‘?ﬁf&c&ﬁi aﬁ%ﬁﬁ%x‘ﬂfl fqne &9&%' ne,

cytarabine, cytosine ar abl nos: de orour a ot rexate,
vi ncri st idE1BERG ninwanirs QaxmPRATRDsi de, t eni posr de, dacti nomycin,

daunor ubi ci n, HaxXqsrd &, 1rﬁ.ﬂér{‘dllQBrC|aﬂLsdﬂé d9%es ireomcddue yB4 0Ny ci n,

crsplaticf carb Iatin tf stine 13 SUBSTITUT SHEET (RULE 26) W O

99/ 35344 POy ff)‘ aﬁ[ﬁ? A, BCNU,

pr &far babern@,tdll\zigZi&a(Jvmantet) :irriile.rche'rg)riiﬁtamm Iert rlamsphreetd noiicaci d.
comprises an arsenic sulfide compound or realgar, preferably
with a pharmaceutically acceptable carrier or excipient. 1In
a preferred embodiment the invention encompasses a
composition suitable for oral delivery, comprising one or

35 more arsenic sulfide compounds and a pharmaceutically

acceptable carrier or excipient in tablet, capsule, or other
single unit dosage form. In another embodiment, the
invention includes compositions suitable for topical,

~ 8 -
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The present invention provides pharmaceutical conposition useful for

treating cancer, parti cularly 5 hematol ogi cal cancer including | Juk 867 Allpr

| ynphons, Wcﬁ vvhi ch conprises an effective anount of realgar and a
cally acce

phar maceut i pt abI e carrier or incipient. ' Accordi nPAWCKIB00118
present i the n| sul{/ undg_and_t hej r physi ol ogically
accept abl ?’%& fi%@?)“ a%: %glf\ggpnﬁl at gaef'bflﬁr‘&t?‘e’ﬁ?P%‘éFé‘ﬁt eral

admi ni st rEtegéﬁlens,thatmcmqﬂbW%P@ﬁltWt@S phandekttsi ané preparati on .

may al so BeohA delsdyd iy I’anfé}{tfa(ﬁl’fm e, solutions, syrups or suspensions,
or may be presentedas a ug product for 15 reconstitution with water or

ot her sui t abl eTP@hllé'tV@rﬁét%? FUREIe T RBCITRAT HEHr 2 pALBRPBNBE ntyedeipgepar ed

by ccsnvent:aeaelr n@&&&lwdﬂaﬂ@arﬁa@@tl&m@id:aa ac&peabl gc agdli 1d vesusLgh, as
suspendln eIIquse de |vat|ves or

ent sarhi t ol
hydr ogena Elloé‘af’at ST fts}? g ’&Jerr\t%t T 3t 2lecithin or
acaci a) ; nhﬁra@e@@;@aﬂém difeqEive. anc&lmmurcﬂ-%)tlhal oamtyun'st@f SanOfrsenic
fracti onage@f\teeee%mpetmd Do @éwlﬂfseéy@féwﬁelﬁengm gethyl or

propyl - ﬁdr oxybenzoat es or sorbic_acid armaceutical conpositions
may take P érf“éFﬁ\ué‘flcafl&rY é@&ﬂﬂt@bt%b?%‘f"sl%‘? %‘ép%’ﬁq:e&l%’f”epa?feda byaRsn
conuent i onal needns fwisdehoRyg¥Rgeut i cal |y accept abl e eXCI pi ent s such as

bi ndi ng agents_(e. . verlie el atini zed mai ze st V|n . pyrrolidone
or hyd?oxspr op#’ené'?‘h n% Ctghaglsscj SRS TR qb u?% 3 %ltlon

m crocrystakkapy tel Itude@$e anaests) s pyaioigen cgﬂrm@t@t\e);cﬁ ure cants (e.
g., 30 magae EE% UAen etra'ffmqt %é'eaaa n&’éé&”teﬂrﬁa%é z(c?anodlu tato

starch or |um starch gl ycol at or wetting agents ) auryl
sul phat e) th?h@rﬁél?rlnét §-W’°ﬁ@fboa?c%‘ﬂ3fb¥= et HotRe ve@mu%mmrparn heheuzgd . For

adniLsi stratbee by iHbh@oabiet ildie P adkr Hatowts ecrddr S ol i NGy d o4 he
present i veng%lgn are, cony §n| ent I%tdel i vered |n the form of an aer osol

spray pre sntatt o r(I).‘r'nm d]‘cpa'ckraq ne%u?arﬁe? %% th the use of a
sui tabl e pﬂépelthamape@tgcsmloahltcﬁq}mlqu dmetqvatmer t ¥mmsteor gfaior onet hane,

- 14 SUBILTULE SHEET rCRUEE+LR) patient; ¥rl P00z IR 9 mo344
PCTI CN98/ 00118 dichlorotetrafl uoroet hane carbon di OXI de or ‘ot her suitable

gas. In tRBTEASHIBFLY PeBsEQlicasfdertdliet REdbaryel SHiamia qfy be

det epmi nellyhphpmavi drhg arsahde tsmldtides erompaetids eiiararﬁllﬁisecﬁémﬁldﬁ and
cartridge a fflator may be
for mul at e‘g %gﬂ aIO%I ﬁf%%k? ttvx% a%'luq.&esfer%hg'oglg dé;tr}%lcf and su:kt abie powder
base suc hcegmpsbeeeeeetclet agemtsthe Tébrﬁpi&}ﬁd@%y:% afltﬁemcatsedﬁme

partent er a&oﬁgehﬂagt eahl 88 hY¥elnjREHIQ, cﬁu@tng Ry ot inaGtdiqy or 10
contl nuou

gu5|gn gr mul ag ons or | Séblon nay alrjl'e resented in unit
dosage fo ﬁf’ MmNt nTRApOPES &F S St STRRYh 15h 2dded
pregérvataveenihesudfpdsi trupsumsdy atraikelramnd dris Xdsies wsgensi ons,

sol utionsg® ﬁu?%hébﬁ@ix' Brokb¥@nmt3g4aqus vehicles, and may contain 15

formul atory agents_such as susp end| ng, “stabilizing and/or dispersing
agents. AlternBingely, the &Bf’le\’i‘é‘%oﬁ’greé’dioé‘ﬁtaﬁw Fe ABPSSSRIERT or m f or
const i tUtpﬁBthE.hgaaﬁblleh@b| givehifdlde (@sgs,) et |is pumagentd 00 wedesor
ot her solvents e use. 2? Thﬁgl nvention al so provides kits for
carrying 9 tafﬁﬁnt‘ﬁe 5p86tRE F&5rRdns of the invention. Such kits conprise
in 3ke or norePaohiaihersconpespdionsaloly thif darend iampants tak irhesasseni ¢
sul i de coRposBgs:h B RNIRMBABULECAIN-AGREPLANR Al TRECA $pANE.Sul fide
conrpoundlnawaf of he 25 invention may be in't or m of
pharmaceutically acceptable solution, e.g., in conbination with sterile
sal i ne, dextrose sol ut4i,onBmmzbtﬁﬁsmmzsnﬂmtdmmnmrnmwmm@har maceutically

accept abl e steﬁile luid, Ate nakﬁ_ hhe conp gag E hilized or
desi ccat ed; i nftHtsti h&t An¥E2PERENRME T Bpggnally FafrherTc nglses in a
condSi nerphapbbetraceuntsafby aaseptsibdy dol(trieetmeat @f, asakiwig~ dextrose
sol ution, r r el,lls ngt;is e conplex to forma
sol ution ?gég?%f%gtgéﬁ %%#%%é%shglﬁga%gsggggeggoggﬁgﬁ%b a kit of the
invention further 35 conprises a needle or syringe, preferably packaged in
sterile form for injecting the conplex, and/or a packaged al cohol pad.
Instructions are optionally included for adm nistration - 15 SUBSTI TUTE
SHEET (R ULE 26)
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WO 99155344 PCT/ C1Vv98/ 001 i 86 D~T Zd~Z of arsenic sulfide conpounds ié
clinician orWW9t5m4pat| ent. The magni tude of a therapeutic dose of 0cT 2007
arseni ¢ conpound in the acute or chronic nmanagenent of cancer PCI/GN#gOuds ng |,

| eukenia or | yrrp@orra, J.w la| YAk Wkl ihBe chevell b ehakhea Q”%tlg%” to be
ose

treated an te ni strat The an er haps
frequenc?ﬁi?\?‘tti ?g C?WS ?@ Ir&’aﬁﬁ Its%ufiﬁeqaégrel%" '&veg he, %@Uﬁéf‘tl on and.
response diagheseddAvidpalt igamti ewdngFa:rsexxawpldesmlrfedta@t.al 10 daily dose
anges of arsesig. dhsyil ade-bon Lhe.aRadichbons desrehBgdoRaLelp Al e

general |y from about 100 Sstere 8 doses
adni hi st P EACPALENEERBEEyY I8 SRSR| ﬁtHFth BpilCaPRFmePEs PEaBe ABLopd thenel s

may be rramt@émgssbbigasc:a@rel lﬁ%@.ﬂ% at‘BEHS.lcOHl@fll@ﬂdéi)Sem ¢ sulfide conpound
as ascertained pl.asma | ev hat the attending

by |t _sho 0
physi ci an woul &* %noﬂ\/ ASwAt gréﬁg‘ FREWNg Fg‘?mgﬁaf’z EJﬁﬁi’"sér PPt Y6 tadj ust
t her apy timldmd\/eceﬁmsagandsefb@ tasecstyudyor ljameamaenawnfl awernpor ki dney
dysfuncti g t L.ng i : | so know how to
and Whené) jUS t?gggﬁéagﬁt gQﬁgghggqhgngQgﬁﬁe ﬁ gﬁ?%lgg response is
notl%tdequate (precluding toxic si de effects). Again, any suitable route of

admini stration may ke emroveky rseEawidiong dmematiernsidh an ef fective
dosage 25 of an arsenic s oral, transdernal,

i ont ophor et i ¢, “PBPERTEFal ceg‘ﬁﬂéagéngﬁuéndl ﬁ?%gﬁé§ggP5r FREntraekBERF @Rd t he
li ke) rraycdmeceﬁplpgﬁtlchQaagg hemasologlindé tahketsintiodhes, 1earbgia

di sper si NS4 fﬁi&ggﬁgongre ?EHE%?%@& ﬁggg?he patches, and the |ike. 30

(See, Rem'ngto af maceutrcal ~Scrences practical use, an arsenic
sul¥% de conpoufite cenebentoibiaelias ?—ﬁ@oaéﬁﬁﬁésl ﬁ@ﬁéﬁﬁ@ﬁptmaﬂ.ntl mat e {

adn1XtL”Etd&éésﬁtpbﬁé”ﬁgéﬁﬁicébrcéféheinerchﬂéé?'eﬁ&r@ﬁé@igkﬂg to
gues. The 35 carrier may take

conventi qnal rmaceyt i cal co E & B‘P
o e e L T eR Y R Bher o Re L P LE SRR aR BF charRRSER, dubLFR Lor
ad\rﬂjni st ratmpnises gan araknbe panémder abmpousd udr nge s aphet Spréﬂéﬁ&ﬂblﬁ}s
ers o] repa
28 oot 1 heh Y PRk BhEE LRy Db bt ab BN ark ReP PEARRNTe, n
PCT/CIOBiernad erapdinsafethrer HMEAYLEP t ARCPBRAFSPRaknmaceut i cal nedi a

may be ergumyesit ol  suiBhBle Sb¥COLSL @ekgveﬁwo@@ﬁ@méiﬁg%h@%n agents,
preservatives,_colorin and t case of oral liquid

pr epar at i"BHsS %r%f‘nlgug’ﬁgﬁé?l%ngom%o%% f‘]tl gp:éﬁ?(’f?e%lyl?posones and
aerosol s p@maﬂmplsmgbysacmptablerqs@albierm‘e celdadober onl tenlst,

granul at idg, agent s@rlgpﬁéfa?iﬁ l@l BAeE Sqodhsd NESGh at i ng agents, and the

like in the case, of , oral arations e.g., powders, capsules, and
tald®ts. In prr@b’aﬁ" hﬁv?%ﬁl% ‘Pt %‘Fl%m?%?sil%r%rfﬁ“e’?%‘l’dt%mao%?é%t#féﬁm such
as intravenoisr ) mi@zmla)fly riesaoslogiodl arapbear nbcelid Log I@gdianimy be

enpl oyed te cols i) servatijves,
Ilposorres an%h?%%l ke lgn% m?golérzcls él%%dﬁ rkj%e arféﬁ % ¥ such
par ent er @dmwigmptse T inMst nz| skiejedtinrreedtof |sﬁql'ed:lmraﬂ15y Eext rose 5% v,
nor mal  salydye Qi1 el 150k £ d O¥Sve Thiea tid Al 1 £lase) oimaﬁ}@c acsﬁe&l,& o%ul fide

conpound nmay be adnjnis er ed in avial of intravenous fluid ., ranging
fr aboﬁn‘l"*’-‘zE AT IR BRI DER) TATPRAS ol SHE GFS cﬁq%ﬁ’i%ﬁ\ 4%%}?#%}% Io%/ary
accor di nqrdserdie toishl fidse, g fisdleledvit?) a pharmaceutically

acceptable carrier or excipient.
The invention further encompasses the use of combination
therapy to treat cancers, especially cancers which are
35 refractory to other forms of treatment. For treating
leukemias or lymphomas, the most preferred combinational
therapy is an arsenic sulfide compound and an arsenic
trioxide used simultaneously or sequentially.
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5.3. METHODS OF TREATMENT The term "a nethod for treating cancer” as used
herei'n means that the disease and the synptons associated with the ceh@er 30
are all evi @dysy3eguced, aneliorated, prevented, 25 placed |pca\ﬁ§' ?te of
rem ssion, or maintained in a state of renission. For exanpl e R 4 e
cancer to be treat ed is | eukem a, the nethods of treatnent of the.invention
can | ower the" TWARLEYbl 588 dBVRNESOM eNGPMPESHES Py FIRGEFE0$PE i n a human
under treatdeoing3arkenaredeshodiigent(Asifg presents iSweaAlANnegYides a

met hod fof é{g&t‘%ggtgangedeng%ﬁﬁégul arly hemat ol ogi cal cancer includi'ng

| eukem a or conprising admnistering to said mamal ,
to which suchF@reaﬂuﬁ@htm sfnéédedosuireef Radt NeE Sioway of dnmdkaedbs,

sul i de eapespgi 8Baqandsprebeiall b fataaariﬁ&eauttlbaalﬂsyd@%ae&agh‘é c 'er or
incipient. In another enmpodinent, the present invention provides a th d

f or treaft‘tkﬁﬁe‘é‘ah%’é? wharRi EQ-&PFy henat ol ogi cal cancer - 17 SUBSTI TUTE
SHEET (R ULE 26) 10 Q C T 2Q02 WO 991 55344 PCTI CN98/ 00118 i ncl udi ng

| eukem a or Iyrrphorra,srf a ﬁ%}_g%gggﬁ%ri @Iﬁg”&gﬁ&@@ $g to said nmanmal ,
to whi ch such treatnent an arsenic

sul fi de conpomdysad aesenn0u§acameenaulﬁhdepﬁemepabﬁy nepbmsnaceuincal |y

5 ﬁ@CGptaatﬂt?aﬁ@e[éé@h.@él13'?Caeb§?{:ab‘1‘@958kﬁ thcarteeah& §H]téhde conpound and
t he arseni ous corrpoun are not he sane corrpoun In Stl anot her

enbodi MERPPEIREHr 2Rt 2 ROBAE| BRApFBYFUEs aThBt hBHeFB%OPr%Ia‘F@Th@a%Mer

parti cularl yprtnafmet@é@ei@ailgzaaeeivencbudteg beukemm@rsxhyﬂwOrra ina
hunman ¢ C’f ec% n| stering to said_ human % h such treatrrent is
% srv‘é

needed, ATt S th%eﬁhea? nBcautt corrposr?xf%% 9i scl osed in
5.2. Exahadl%ﬁcﬁs hesmltd oo cadblehherrthemeofamohenixeares tyeZSt he present

mefhods dyaclidsg, t Ut £ Yapbohs g“%gp&
(ALL), acute, I%npﬁé(ﬁ)?%i% (29381%%% égm}ten?gﬁ aﬁg'%e I% h%szél%str c T-cell

| eukeni TSR mott R HRFES | BoUkET 2 ( AR LIRS &t ¢

| eukeni dorAMed metiecy orq/ﬂalﬂwste Cc e s (a%m)thmtcempmﬁm agtj ¢ 20

| eukem e & stic | eukem a,
chroni c%rry:cl%é%‘ytr fyiII %e%qgﬁ% {fykgﬁ%ﬁn%&w& %ﬁ% eu empzi1 ‘(CLL),

mul ti pl érmgdicmsulfbidodmmad S sy ndrehalg @1@11%%9%1513 ef ract ory anem a
wiztoh exeend i thlds ty (HRARRh S b daduridy | ransd idrbtd 10n i dee Ukt 2

(R AEHT), .and chronic el o-nonocytic | euke Preferably, the
hemat ol S@eééroréa%erprt%’ -t (Tt P S %cﬂaé'rﬁﬁo’rﬂ/érbc%ﬁ“@qeelﬂ{-em a (APL),
chroni craytelseay:tn ©of eukienica I @mptmm dilagngsicyd imarkesisem a (CLL) and

e pl gsg%%l | é?(%r%{lt are Ot mgl th %%%CHE) % t% n%% ke

present rretho s |nc Imte “grade Sna,
i nter rre&lPSﬂ-émdﬂédéq“}‘ﬁﬁ‘H@ﬁa %nd R FPegde qa;rrrﬁrro A& éP&bwesené
| ggphomantrenhéchr.eat ed i s non-Hodgkin's Iyrrphorra 35 The skilled arti san

wi |l recogni ze_t hat er, can 4leC LY 6 L, ogi cal cancers,

be treated |Zr’tx55‘€ Eaﬁ% FEER CZ ﬁ?g‘en %Oﬂl tnIa nqh%lﬁge’sbégTF’fﬁTE SHEET
(I ~ ULEn@6) 1imige6Ctlo,200MpONgs/ 553&4%#“@9@8];0@?[ fpraullpeacgpecific
embodi megk, s hhe @ﬁé@@&ﬁ 1%1“ ki QEdCQWHQHnéhéss§ﬁe96£eélff&%ﬁ]€'e ggoup

consi stip AszSs and - As4S4. Preferably, the arsenic

sul fi de® };gﬁﬁgaﬁa pgtggggg,s Examples of such compounds 1include, but

30 are not limited to, arsenic disulfide (A&s,S,), arsenic
pentasulfide (as,S;) and arsenic trisulfide (3s,S;). 1In

certain references, arsenic disulfide, arsenic sulfide or
tetra arsenic tetra sulfide (TATS) are used interchangeably
as the name of As,S,. For consistency, only Marsenic

3s disulfide" will be used herein in the present application as
the name of 2s,S,. Arsenic disulfide (As,;S,) can be prepared
from realgar according to procedures described in § 5.4.
Alternatively, As,S, can be prepared according to the

- 11 -
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More preferably, As4s4 is produced according to the nmethods 5 disclosed in

S 5.4. In &0ov9e&s344pecific enbodi nent, the arseni ous conpound J | ’
fromthe group consisting of As2S2, AszS3, AszSs, As4S4 and ggt@%gptﬁ%jﬁ 2007
met hod wher ei the rseg c.sul fide_conpound bei ng ugg is_As4S4, the

ar seni o¥ TTHPYUTT, “PpFEREr 4B FPeitdRASZ sefi‘)CThg Br E8eht L7 d&ATEBA al so

provi des(laefrm)thodrf‘oaughéaunngcaehknnn Hhodbeorewlty Pdepgnasgdeof , or who is

e RS PG Rl SUKGTL 885 |(KTPROMRe ! 8t AREXapRE 6 Lgnmvel ocytic

| eukem a ( chronic trc ema ( g ryrrphorra
chroni ¢ N&mpteeyt i %nqie‘é‘lienilasi (CBE‘feB#CnﬂﬁﬁFpﬁélW@Foh&SzS&hl ghncbeapri ses;

a) |dn PraERdY 46csAddnhuaBNLaa gtsesauyesaaauahtotna@cﬁéﬁﬁntﬁ sul fide
conmpoung, a ‘nunber of _tines I rst adm ni stering

e
o PGl of {2t PeRa b oka A FoanPEl CBRR L by T iafT0 0] Simatt ccced
nunber d&d.t,| lessdatia 1seessnd ﬂewpt%rbd pfidt Ede, 1waere| ntdenssm of the

first per e e o] X S,w.L.n_one specific
erbodi ot S 5 S ur P8 o BASBaRaL Sesor AaTsys TRCoBRMTraPEred 4
tines d&lal‘-lﬁm'orllt Henglits pér-?%@l@f (ﬁ'f-lﬂreEdt h hhbtiher‘l%?peél%t) enbodi nent
the arsenic sulfide conmpound, 25 e.g., As4S9, is admnistered 3-4 tines
present i nvent| an furtherr provi des

dallyfogthe secaond period of tine. Th
2 et hodSt 6r mEAARMACEESIEAL coNpaSTITOl D Hop

preferably, atid exuosyel mvémtldneu;kmvaieéd\m)pha:ﬂ’mmutﬁhmel ocyt ic

| eukem I Wl | eukemi a (CLL)
or mul tlsa't?%“gglé) tll%q—p d?vﬁcﬁiﬁﬁhn%%}hp%/%es m ni séerlir}gﬁt f% human who is in
rem ssi bﬁméﬁﬁ@m@lwnmmﬁwlnwm% @ flamuhananounta of an

amgeni cmgatnfalld%qeww&bépge@ 44 réﬁfé@éi\%’ é?tfodrltfr%f té)n - Londuct i ng
clinical ﬁ'ests on said human _for said | eukem a or %glrrp Qma; and c)

admi ni sEBHEAGS FTRY W W BRPTRTARLY VA BRFFRRC Tdtseni ¢ sul fide
conpoundg:ceptla@itel tmarafidhmenclimiigalerttest St i gimgfddr)ed rRatibedifehiat t he
adnm ni s T R 0 2 WO 991 55344
PCT/ CNQI§§% %gen,tl%n ‘r%coggsgaer%gtzo co-rlépﬁ( qug%tr#g‘enftg e é%gl ent in

reni ssi 8AL3VaEE  ofcoTHTd Sigk stish B m%rr?pt?@rﬁémt% o< 18ge Sompeuadsedi nent

tbe ar S@ﬂﬁ0p§'d|ffeh'@%l@0'ﬂ3@-ﬁ”&itma%@tlo%iq.§ a:cfa:ea.ﬂmﬂuest:et-ede% 6rtl mes daily
for the,first grlod time. S| another speci.f %Age t he second
per i od BPELPAE ar’ré‘e§afbrl§rh alSERS Y Spe&s AT eé_b(?d'tng)c}gal"lgl °8888 herei n,
"conpl efermeni ssion" is defined as having | ess than 5% bl ast cells and

| euker ¢ pr ofyeloguLes AWid lAdkTHlorl, 0RePELUREE 26EURANLEHLDX, RO

clinical 10 manifeStations o em'a. Cinical an tests Tor A-PL
i ncl udels bBelarEeAof TPMnithed gFé’uPt KETFSEFROS0GEC A2 S0 afFe & 0RSARL agdl | s in
b2pod amel, djone pirerfled s bldy C i Ese@id rsaﬂmlméatdomppuﬁdga.s hel:.17),

exi st eng &ng?%%EBA%YV @%‘A ggg%gt(:: \rﬂ rgﬁé@&l %%lc%g. rléer?_ht hat are

i ndi cative o n -accor resen Fnven arsenic
sul'fi deneppdandsscansee dsed §l-dne Ullxi'-ﬁréénﬁifn‘ahi‘-'%‘h apmpowndRrcdmonn

t her apeuids ggeﬁggd(l ncl udi ng chenot her apeutics, radioprotectants and

radi ot herapeutl cs) ., or techni, Eues t SI t he rove the auality of life of
the patient, draRgteer: FREFL eﬁkﬁﬁga 6’?‘et’§rrpggﬁaam|@6‘? eXanpte, the arsenic
s3I fi deampbundﬁlf,adebeompednhef eLeg, ,dusjg ds dtberabbetadod mgttation of
one or t t cluding but not limted to nustard
corrpoun ?r%%pn%é goggﬁgofgg%%um |, el phal an, cycl aphosphani de,
busul f an, 25116 $be:i;hp@bp’eh?nespect-ﬁi-@g%h@@@ne%?t ki ne, cyt osi ne

ar abi ncp%iaiemaée'ityewyfagebeptéewté&ffer nPé t@t;sea&% &enddlCr i stine,

vi nbl asti ne, taxol, etoposide, tem poside, {_n#%/ daunor ubi ci n,
doxor uBIRETET LY ubFRE P LA E 0XBRER ot %’F‘ry@af‘?t th}n‘ym n, cisplatin,

G bopl at i n, IB0y &St A RdTisét nep@dabsphambowmhmymm ar&@\du,c puaGEdideazi ne,
VM6 (V. nterferon ohG See, for
exanpl e%%tgurﬁt ?c?%%s‘fﬁ kﬁg?‘i é\%%gélégﬁ&% ﬁaﬁé& ?E’n

sul fi demmmmmﬁbmee RAATRr 3T taé?our’t'a(ﬁqattallon treat ment.
35 As wsed hargidy thepl ef B Ay [ heyansuld s Q98N fide (RRRGH! i1G regi men”

"radi oprotectant” chenot her@peuti c" mean conventional —dr ugs and drug
t herapi es, i ncl ud| ng vaccines, for treatl ng cancer, viral infections, and

other - 20 SUBSTI TUTE SHEET (RULE—28% -

{
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16 0 C T 2002 WD 991 55344 PCT/CADB/OOIIB mal i gnanci es, which are known to
those skilled in the art. "Radi ot herapeutic" agents are well known |qd
art- In a webgssgd enbodi ment, the arsenic sul fide compound of the 0cT 2007
invention is adm ni stered oraIIy before, during or 5 after aPBAIGNIIN0118
under goes ot her types of chenotherapy or radiotherapy. 5.4. PROCESSES FOR
PRODUCI N&SaRSENIC @%m@mqﬁ@tm@%xﬁtwm@m%ﬂ gavYiersia pemeess for
produci ngp1EEyaisesi.c disul fide (As4S4) , sald As4Sq belng substantially
free of arsemﬁ§§r|OX|de (LAs20, mhlch (of0) réy endlng real gar
in an agueous RGO PR @3F° (3 % %%t? e%?&??%algar
suspensi mmp@smﬁl@lnomsefuﬁﬂ. X o reateTiany igrncesulgaticiipernat ant and
esuspendiand 1B/ eszedi'mzfdﬂg, eSO APl About 4-4. 50 (d)

repeating step & A enic concentrati on 1n sai supernatart is |ess

t han 20 FgREal( é"}’ll\ﬁ@s Iﬁqfﬂj?ltlh?@sr afaiafifeF e MRRUTY GHf stre@ysYnid th an

aqueous gQl14tiigen c@‘inp%'dn@bognt Ae?ez_»ab(ai@ﬁ Wifth @Nﬂﬂ%ﬁm&%éﬂ:ﬂl@@ﬂr under
use erein

non- OXIdIZIn ndition anti al free of arsenic
T o e aERaBaPld (a2 o) o e Ryt AR AN AR AT | <
| ess thaﬂf@eﬂ:&%fenambanm edueed aAséS4 oulr efaahing, Mm@mrn @e Oof As2(B, is

legy tha rgetx%c @‘@%EQ @é to%n"c‘f ¢! e/ % %] Jiid M co ﬁ@oun’&s%”egg%&%

realgar een oun avl a, its in
t he fornmEReUssre Fﬁmaérdaude dé’p»o@n t‘s@elcﬁf'lt@r L@@}Jod&mmtn §Fled agrsenigfusVbnt ana

and Arnmegbap B%Qt hgnatexe%ftehn%%nltﬁe%%@tﬂ:n@\%n(s&@tlwIo&t wseset A s
exi sts naturally ¢ah’ be 30

Chapman 1992) Vol. 1, pll
used as ?ﬁ Sr'a\%sﬁrﬁt E1hIAF:5p - pr%’ﬂ%%? ajﬁgﬂﬁh?nafﬁ% DT eSRht 188t hod. In a
speci fi ccenbodhdeht, Abhﬂ .aqueous solution that is used to suspend m ned

ar and t eal nt | S i§ deionized
doSEIge di sti IFl gﬁégg 1’5 QI g%an(%?%erggs%eggf?%ggn‘ggg) ﬁgggugfe%‘g § %‘1
sol uti onvhhah is agbétﬂotaéﬁﬁytfﬁgeppﬁahéz@ﬁsﬁéﬁéﬁdﬁﬁe Ceapoygidgarcasedi ment

i n stepspébhsandi hCtohsiR¥dieahl orhcraetd on agetbe 8gkdprefdrraiBSTI TUTE
SHEET ( Acék 18 solution. HG

R
and HAc %é%oﬁém%gﬁdv%%FePEﬁﬁﬁ@EaBPVGHE?PﬂgpfﬁglgTﬁc@sg BFEREBF$L 0.1 M
HCl1 sol ut¢mpositDodMistudofati bneasingedandhe, apsenmcuﬂhsmyflde powder can

beagri edhéaﬂge%we{lcaf' QéJaQIeE' gﬂcw&@%egwx RQeoPwaﬁﬂﬁoJﬁQO""Q the art

Preferably, e arsenic disul E I'S r|e ow tenperature. The
present FHORRt Yiohclhl SOTRF 6588030 afSERFEI YR SEFPIAE PhaRSiS/ pﬁéé&c@@d a

accor di r@h&ma&@;@b@a{mpr@@eépe&bﬂ@ PAPELEB; Pcbﬁf tri ad| ye hdM €1 sol ution or
o L
The present invention further provides a pharmaceutical
25 composition useful for treating caner, particularly
hematological cancer including leukemia or lymphoma, in a
human which comprises an effective amount of an arsenic
sulfide compound, and preferably a pharmaceutically
acceptable carrier or incipient, and further comprising an
30 effective amount of a therapeutic agent including but-is not
limited to mustard compounds, nitrogen mustard, chlorambucil,
melphalan, cyclophosphamide, busulfan, 6é-mercaptopurine, 6-
thioguanine, cytarabine, cytosine arabincside, 5-
fluorouracil, floxuridine, methotrexate, vincristine,
35 vinblastine, taxol, etoposide, temiposide, dactinomycin,
daunorubicin, doxorubicin, epirubicin, mitoxantren,
bleomycin, mitomycin, cisplatin, carboplatin, estramustine
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Preferably the arsenic dissulfide power is dried at | ow arsenic disulfide
processes. 6. EXAMPLES 6.1 PRODUCI NG ARSENI C DI SULFI DE SURSTAGN98AI0L]E ﬁpﬁgm
OF ARSENMO 935884 DE ' S Real gar crystals were carefully, nmanually sel ecte

fromm xed material sources by experience I SONNAL. 5 dJs ah)y only a very
smal | _amount_. of deg,@,dlﬁmmmarpwﬁgo%ﬁ”?@’

N Ced froma | arge anmount of,
unpur i CSFPEA ‘gar’, whic |G %tl i Ast shonesa@rdl t oxi ¢ substances such as
ASZ0~,; rfd@adftpr ong ARl )3k 1£2) %Cagg%}w?gsﬂf) atRatbisiexanpl e, the real gar
ore cont ai nﬁlg%@énﬂsmnﬂﬁ@nr hifg of the real 9?15:1 re contains water
and other inpuriti eséf‘?iofléii veeet L rgooetice¥ onPEh *rea gar ore. The ‘
resul tompesaf 2 CTystal, wei ghgdn§0]_ggﬁeﬁiavms prapbdamen ARl &rge 25
”Q[ta')hérbr%*@ﬂo@ithtogéanFei“S “;fle gg%gga%%ﬁkeb@i sthhbed waten (DD
wat er) . e cr a sibeskan ef;
wat er.hW%anP%??&t hgﬁguspeg%ltglgl\éa%a&djiust ed LocHRIE™S by adding 0.12 M
HC1. Tphsrgabndtﬁ&aérlé’céé:? ont I nued .fg; 2 ;heur srei taheremsngallifyder in a
nmortal 30 WLk patiew zed thes aresefie EG ment ‘was I %]Vﬁeldc Qsettle, and
t he supernatant bei a4 qu_f,_t idacantaed 107 aﬁ%‘?ebcail € above washi ng and
gri ndi ngmppﬁéé§sa\ﬁ£ Pepé'ate th%egorticy{easm aagufentexrdburs, with HC
S_chl uti QR 1tRHes Way Tee ﬁQﬁ]‘F‘%]f?tpﬁ" cess was done in a big beaker with a
magnet g(amsj:ri%rsrt[elra%rpyerni ght. The supernat ant Was‘gafé% n%§$%§$%t{&§ted for
ar seni atom c_absorpti I retpd Op loamen @E e U [ e
super nat ant EhwWER hot Je%'g%gpﬁ&g/ L. &E%ﬁ% L SegolieiabsyesWasP® neF process
with the %igesihrlequicﬂu £AENpeSREr “STio #&' be conagggegogor addi ti onal ,
3-4 holt¥ uniti] arsenic_ - 22. SUBSIhEeAERSHEEFTER BEE": 16 0 C T 2002 {
WD 99| mem?ms?ﬁoﬁ% concen%gagicﬁgri Bulhebiapyenataft PRESTBel ow 20
ngiL. The.sHperpatann WASNANEE&FdEd. ~The rgmai Lpg-aBseri ¢ disul fide
sedi ment V"asné’aéﬁeﬁi\ﬁiuﬁﬁ ZrieipheatbonfafdY tRi €8 each(}_{ﬁg}r t"é%dlig‘i(rﬁsi n a
beaker WFEh Bnetl c stirri yﬁgr&@miumiingltlhfné‘c?eﬁ &F WS diied at 4C
6. 2 PROBUEVEGCARSEN @eBPgut"%QBE FORMULATI.QN Serman shratpyclcadilul®@ssl ant
senen, sSpused s@%p@nmqmmt(iecﬁ' ‘carrier i_né‘q{r%_ﬂﬁ;jjd@g =yents
ar seni c=di sul fi_deconotrail_{yd%c{@rgmi tddgp ke F2 5 rsufff alb e for oral
adni ni sEeRIVET>VE&han pliat yc adi  was, fptaaj e roeh k4P nEi%ine mar ket .
0.3 g Of A% .54, Lamridduise Py The &f or em%ooﬁmwam aid@d; @ gr ound
with 0.2 04 A5, sepery pbsttgncs adet FARE Mt Ur e vvaé)at hehr%% it 0
capsul esair“g:’s‘h ting a tot al V\e,i((}g@ﬁypfoﬁ.ﬁr@)phpt% P PSUCh capsul e i s
parti culmrésemat iyes n B4l adm ni st{g&égncmhﬁogihxbonexmﬁ 2Re sS4 nunber
of sol vents,; sucbias. poryei BYBRPYFYEY T done, Bér oLi dopgarakcepol , ether,
di - sodi um 20 hgdr phospha e , MEEbAPEBPAFi ARPENE S0t um b'hcgar bonate, were
tested tB°FRAcPease solubilit 8f ﬁgﬁ%ceé\sq&l&kzsa§ﬁﬁﬁﬁa ®be sol uble at
vagpkous gencentianpdn@edfstK abgve sal ¥$nt(§_._gAc,cgrrdigaglay,:‘.nAsﬂst malze
oL\ b shevens e e S BT e
di agnosedtasehn ePRIIAG papi e tsrsa\r,\ge .q,i_verla%ﬂdisfe‘,emémroﬁrrats&?glﬂtg‘fe Y
}Lgﬁzgeggnettp@qc@neqnqﬁ@é_ ip'étli S who 3%%%%&)c;urf@yidaef’d§5(_ieo@_. 'To
ml_et.e rergf%ﬂrbldmmxmqqm 3] ni‘'stered a ne rge_d dose of
the arsemed 1A% ide- cont ai '%Wé)qurdltﬁ%%qt?f r'“t'Hr ee days.
Pr efer abhadries idus & R Wi H range fro(ﬁ}fac?cpfﬁgmt@i weéxsing agents
appr oxi mat e‘lay 9. 151 kN0 f s et Behi € LY Ide. This egliatescdLeed thy 3
Ry i HBLE o
capsul es,¥ accor |n%.to }_%ﬁr)@pog@ﬁm&m) at i gwe W h r one dose. After
the initiéd.qhred® h%, € nt 1§ given the conpound three tines daily

at |
until renjsehedsi selbdkoed ¥ Jfﬁ%vent comtt)l | cat LppscaMgotiAnds heopoteft i al
. . . . o h la lOn, .
buil'd up of arseni gshantberhedpn by23n a  omveniently delivered

+ invention a .
i to the presen : essurized
35 according ¢ an aerosol spray presentation from pr
in the form ©

kS r ’

i hane
e.g., dichlorodlfluoromet '

a pestl e and suspended in DD

th the use of
trichlorofluoromethane,

- 14 -

SUBSTITUTE SHEET (RULE 26)



SUBSTI TUTE SHEET (R ULE 26) WO 99/ 55344 PCT/CN98/00' 1~ QCr ~ 2002
treatnent shoul d not exceed 100 days. In nbst cases, favorable response

shoul d be indgegdsngfore forty days of ~ ' treatment. These Later dos7e&0£’rhyggz
be somewhat reduced in anount compared to the original three BEy/Ci¥o¥eMyess.

If after 5 100 days of treatnent the patient does not respond favorably,

the treat meahlaheubdrae1&bgaaeﬁanét bbr&oaoambxlabeoiaabtﬁéﬂ— shoukdibe
reeval uat ed thrgE testing nni ng, anot her

course of 3tFeat heEnt8cE8P&i RY PoPFﬁéSBFéésﬁt aﬁ?%?%ﬁtheZ‘gegﬂﬁepPB%%col for

mai nt ai ni RgYpaei detsriminednplepeorverdiingi enyadvetteadehgvehoseneberedi ssi on
. Wth resi QH@hngeneEhﬁs{T%EeéﬁdoEa%eEliﬁgbé deffer fro(%iglgfg ouLl i ned, above.

To maintain conplet’e rem ssion ent (s g measur ed amoutit, to
be adj ust2B aBR8LEFngTt dnEBEELRESE t“éY Bf PSTRR aE%ﬁ*rp%%‘aab@hnaml ng

arseni c dpsuwbéidpikhoeethe E@WpohhARSndakl yuiviniousdeedr dgyse Jie, Padi ent
t hen abstg%nﬁgfromtr atrrent for a set period of time. During this tine,

the patie SEe8F B 257 Rat ment i s adj usted according to test results with
the period of absteonpounfiashapgbér ﬁurhuba‘me@ksozchameriﬂéraihys dependi ng

upon resulgs: ngrggggﬁhbgalﬁhgcggbgt egagce )5% earseJ( ﬂ%@ acgor ding to

patients conditT ons fas’lon dThg T reating
and*Pesti W%bﬁ?@‘d%) lnEﬁ%hO@os eFeupRhgtLans %s@lﬂc‘ﬂ@’atww@r eferably

contai ns prssaheedi syl hhde ddsibe BSrhpngey Of PRI T eiry Dh L9 0. 75
gram On is orally through

o he preferred neth f_admnistratio

use of a %%%%u‘lz%n{%l?ég%f i HEe? a%v%ggfgu%]fﬁ/er ATAY St e e treatment is
di vided ienmpest stngesay 3aibe IsRICASEET U ES: 9 giladri sontsso Wtal gk eorup @
part of t t udi aghosed, W t Rla asis of cell

hol og%%éiﬁér\/ﬁw ‘?ﬁg?‘g %%%? yper gr. aném aalr}ldS\r or‘%/m#r{(}%t F“c | eukem a,

ol og%l%%’v%@wrmq@%s THF o NS oTRFPeRTEINEI S TRV 17d N85 JrIy oK)

transl oce&is@cﬁhr@ﬂ@g rtﬁé/e PM 4 &-iRas FRINA eés-iér%?zﬁn% iIPYFR AN E S nere
referred.to the s d]%/h%n di a nosi.s based )ét r}:@% hoI changes
in cell p'r{bl%%ﬁ/é] sk p@?’? TS LT R &5 a }'rcé@onfl r med
t hr oughouit F. 24t SUBST ITWITE SHEETe  RULEEIZE) oth—ers sspl(ye’ﬁtzoabe\mr@w 55344

PCT/ CN981, Q118 the study. Chronic nyeloid | eukema and | ynphona patients
have al so benefitted fromarsenic disulfide treatnment, as illustrated by

cas® studi es FRMAEWEIHAUSITY FTTEIEF FAtS RO s CRITYIRG G¥ed EH&ti ents in
5 APL reltapamspqgt ientay iMenares wradolzewtemmxdnm nsuampkau:e RfipFsisen ini t h

ATRA O GHOLK e A0S0 R, BAIENLEI L SOTRLANG, Loglaslion aLiercgonyent onal

t r eat ment 0's eukemTc - anal’ysi' s dréat | ng
| i kel i hoddreofarrss raiss eu 1M ifdey -aume patd<e rits pﬂm@'maﬁéutﬁéla&wonccepttebﬂa for to

the St udyrormXCl U O 1 Harnli@ IsR 1ffalad %n@fo‘ﬁ@ﬁﬂ iiachugedihibsgt ar h@f of the
%gsl’ senS| tivi ty to arseni.c corrpoun S, pr e\ébous tre
n

o SR ATy T B o ROe SRETAE PrbeF PRCAR CLORULY] BHCBXEBYSI vel y
Iow or hisghuthidtre ll.god dourbsbilBtexinstiing bBtartlel sudine;r, Hedhegse

condi ti oemu%&%nsega%r Bule2kecl %1#1;%%6 bat benks pREEnsxELUded)op {hese

grounds, |eavin t1ent cases were ed with
arseni ¢ @CSePH ea@@@réllﬁgftlé‘lldhe %6@6“5%?6&5? CAGRACBPLEKNBRY cHe ot oxXi C

agent s wegephafll iueedorAdbs48chdlidgntis akes2@nktyhog, athe LRikem a free as of
Aprll lgg%lonally further comprises in a container a
pharmaceutically acceptable solution (e.g., saline, dextrose
solution, etc.), preferably sterile, to reconstitute the
complex to form a solution for injection purposes.

In another embodiment, a kit of the invention further
35 comprises a needle or syringe, preferably packaged in sterile

form, for injecting the complex, and/or a packaged alcohol

pad. Instructions are optionally included for administration
- 15 =
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Ten of these patients were either newly diagnosed or in rel apse (|. . hot
in rem ssi ofYOB¥H¥¢ treatment according to the present pr ot og@ gn of
these patients were gi ven one course of treatnent before attal n| ng co '15

{1 et et S TELAP, el el iy A Ao PG oto -

rem ssi oPati’mkeni a free. Many patients in this study in conplete renission

bef ore 1 reat mepte sliperbiRAsids v sstldeud el dBIK IS dNd caling 30 resi dual
| eukemi a cells. After treatnment according to the mal ntenance protocol

out | i ned SRRAANG IR theh aRHTRME FREHEE d‘tﬁnal‘i?“lfé‘fpé%lcﬂr@rﬁqzy negative
whers t estiert 1 wiidey efdecdnsi Dfort rmgmsnta V\Avlllllar\&ef}t Ovigtits WHd Gavaig o ni nal

when co to ot her n t Pot enti al’ si de
et% ossscejfo(H 5 'pﬁe 1{1610% arr ea a %fs

effects i ncI ude appe transi ent reversible
i ncr ease asiigsisdmadtieoran Mty ansfeor avwl (D@S'h)aPSA drisforfineguenayat wdnis
experien 8 f g Smeg i

SUBSTI Tu%ggg:ﬂEé%@e%%LdE 22.&&&& 5% J%é:hfg dcr/ cNIs/ oo?:l%g1 d%:q' ag‘gOp

| eukopenF&SREFE &f stlbcﬁMlynqlWl%JofPad‘éﬁ t s F¥nEXFaPLent tﬁ&dtotal

t hnenboc yadpgnica s\ tﬁa@@%sblﬁeﬁﬁ&nlﬂwaleuwlam&o&e&hes cona3%aehated with
CASE DY. | old nal e was di agnosed

t he use %f arseni.c . sul f.i de. -58' 3&?
with APLSGT fd‘I%)?delerf@éW ar&f & ST r%'og‘nf B SPnBFoir® EREYEr &vFous
June. Thedpdmiismeredd ivhidie iklegodoselsl adoumistered. Gaxeh@®etiklllrespgl obin 9

gty andplaatiel et level-siat, 34.0 x 109/L. to Cytogenetic anal ysis showed
the (15; 17)a t?lans ocg)t |co%n%’and PCR stowed PM.-R ARa(+). One day of ATRA

treat ment wasDEEVERPLE DHEOFatliedSLlSplRdr PRoTBEFIARPRE BY s@nFENaisudes de
t r edt mentinfilechr & ARNkreehitheuadve poapecnk begaacaaduh&d% 1997. !

Tr eat ment ,was _di.sconti nu 0 ust 9 I twentyflve days
of i1 oat REAERCHERBTSs! 38 2ebYY Bp, bPrePothare TP thaRRRE et | n

conpl et ephgmilssronwokadi kgoll asw tel IasdaNUEhenlaehrﬁcmPn@h?el dogéesupess than
5% This, kegaéugesth%spgdtaf &eﬁeenhxséeedama eb koRaLrepl 8ECOLAL NG to the

pr ot ocol . hown i n tienf saw a_20 narked’increase in
henogl obPATEAY pLAVEFePT| S¢dney ﬁYﬁfUQCEF'nBWé -t hEPRYSRae1 %, dekRease in
bl ast s aadtmhdﬁﬁgbjpagd1eehh3waﬁneranhe RhSeNhowdts Ubhd Oehéih ead N u @S

used. D y d.te wi th APL on My
24, 1996. %ﬁeg\/\gg rea g Eg}iﬁglﬁ lE gﬁ%h %géandgéﬁ%s s‘ntrfl_t
Har ri ngt dBRARAEA- @rﬁci@mnmnpses SI@% ‘Bﬁﬁ?—‘éﬁ%) et sone success and had a

rest period ofig8ix rTQH&h§u1£’§men£oﬁeéa@ﬁegldzeﬂnﬂsﬂea@mrl% g&r white
bl ood cel | oun

55],-3 Io n nP4 and@gﬂlatelet
count 1.8" 9 Rk O%r%’a?%ﬁ%nw ’flﬁeaﬁ’%@rﬁ’ d‘i”s fzi“'ble ]Efgeg% aF%, 1997.
ThéSpati@ﬁtam&rsenacesiumt@edcmmdmnqbr otheol etampldd, daysl, The patient went

into conpl %%é §S| 9@’."%‘%&%}3‘?% L;ng% nt i ;91 %ﬂlﬂi’@arﬁ s the patient saw

a change In atelet [eve ows 't he dramatic
change mn*blra@ﬂ%mah@rr Wrﬂ-ft@-‘%tmla%eﬁ“l‘% e e¥l}fﬁh>e %}éé?ﬁ enflayed.de

tr eat NEMoy@ge USEFhs - i 7O uddBED a4, SHdThdRUldacHat, dispersions,
suspensions, solutions, capsules, patches, and the like.
30 (See, Remington’s Pharmaceutical Sciences).

BT 2007

In practical use, an arsenic sulfide compound can be

combined as the active ingredient in intimate admixture with
a pharmaceutical carrier or incipient according to
conventional pharmaceutical compounding techniques. The

35 carrier may take a wide variety of forms depending on the
form of preparation desired for administration, e.g., oral or
parenteral (including tablets, capsules, powders, intravenous
injections or infusions). In preparing the compositions for
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16 OCT 200? WD 99155344. PCTI CN98/ 00118 CASE STUDY 3 A 40 year old r?aégﬁ was
di agnosed as having chronic nyel oid | eukema (CWM.) in February, 'I 61 2007
At that tingyo bdshA ?"nd a white blood cell count of 1.5 x 105/ mi and a
platelet 5 |evel 1.4 x 105/nmm . Initially, he was treated MTANM/ORIEN.
On January 20, 1960, the white blood cell count was 3.15 X 106/ nm show ng
a di ffer extailaldcgags fxbrzil%profryehecyseaanp{hmhoeytmaﬂ'h%@gﬁemﬁ@rxss_ow

piroture shaued ddicreased gellul an bWt o2, ot cponderances ol aelor d series

to with myel oc was~ i ven 0 Fam of arSent ¢ di sul fi-de
twi ce daidgpntshi Iprerengatieasedcobpobud andenhbie mqirbme pl Cteir esn viehe

control | e@selhe Ratd ent i i 84, pPBp §§9£§3j9§r S, 1965;11&?L misdection unrel ated
to the arsenic sulfide treatnent. ws U%Y4A 1{Sg/ear old female

di agnosed WtH - HotikiHE s 1—&%%8%%?1“%@?5%%}5 et r eMERFSM th a
conbi nat mn*ﬁdﬁ-&:ﬂ;}t&f’lﬂbbﬁyné ege Tenlasd, hatlleemns al granatheinrndait20

neni ngealy %ﬁ}pé“ua 1 C%_lsg h&c_j D%gggldg)éﬁirgggﬁgggl Oéxjﬂc? diﬁbe autol ogous

stem cel I patien as’sever apses 1nc
i ntracrathal qaeﬂaa&ﬁa camll a{5¢hl<§epamt¥ﬁn$ yerphoneP@edens i e lEwr al

bl ood w thqt YRirgaleL] | r‘ir?aﬂr@é@riﬁcjj’oﬁ@é Oédﬁnpg@éi‘&':(&&s Ofor%arenteral
| ymphona/ | eukem a. She becane resiStant to, conventional, anti-cancer

t ré‘zgt menfOSRIEMECTR 19N S IR VRRPYS st S T NI 95 de tse@Trent
accor di ngltnalarrotp@ﬁdma&mﬁéhaiecnia:r&uaysrm ha@b@eaﬁ,l re Jeni seiter, 30 The

pr esent nt.i_on not, to.he limte eC| fic embodi ments
descri beg &grté}l SH. C>Il‘ildge’e uf\c/)fa%ﬁ Dus” Hodi ‘fl |ons o%/v%%e ver?tni 5n 3
addi ti onthe tlidee kienc rihethdae esini Wed Jb‘ed@'n% appar éiﬁaHthEtSh@sfe ssicinl | ed in

the art f:aeghtt@e-aflor&gz%&tdl%%éme Sugit. mfd@@tm%%e@r &g35_i ntended
to fall within the scope of the ended cl ai ns. Crru~T~TT1TF

S~EP' TI RPJEE‘*ZGPSG S/ Ve nprmat RRHRE |°§ft§_rA|ﬁ\9é|H"11§n51 Ehshirkadeut i cal
conposi tdoseusm tth f Girdaraiat |s’tgLﬂneimtccdnmg:Lnai meander ddmiaiswerekl whi gh

conpri se.g ‘lgffcg%trae\, g,b ﬂdea é.ll‘dfl rgﬁ%edwfxi %\kul %oﬂ% com gnd and a

phar maceut |ca ['y “accept St & %X pl armacel!
conposi t RBAUEURLABI @lf or 'Itlsxrealvcdema/afy Gid uar e Wkl éfﬁléoh‘prh/ses an

ef fecti vecaRpURhgOk AR LY S0 Hddd dRanGenRewréq.3. The phar maceuti cal
cofposi tion of clalml wherein said manmal is a human. 4. The
pharmaceutical conposition of claim1, wherein the arsenic sulfide conmpound
is selected fromthe groupconsi HETHPDS MFENT3, As2S5 and As4S4. 5.
The phar mce%&gkegﬁm%&rﬂ%ﬂ%@fm@ %'r@a‘l]:’ln e8ahg ahseq ﬁ@%l de

compound is AS harmaceuti cal corfposition Q arm
t he anouhea2Bf §BRE §P§eﬁ|lée§§lef Pdd EHRpSHRB tOBSt ASIPSRBEED 1Bt Ayt e about
29. 7. Tognpbar AReedlliledliated)oviedueadof amleaunsratemhepeeﬁehh%

phag maceyt i call y, accentabl § CaLtiiel ;GAMPLLSGS ;A 3¢HEA of Bl alyeladi.

remission. For example, where the cancer to be treated is

leukemia, the methods of treatment of the invention can lower
the white blood cell count, or reduce lymphocytosis in a
human under treatment. )

30 In one embodiment, the present invention provides a
method for treating cancer, particularly hematological cancer
including leukemia or lymphoma, in a mammal comprising
administering to said mammal, to which such treatment is
needed, an effective amount of an arsenic sulfide compound

35 and preferably a pharmaceutically acceptable carrier or
incipient.

In another embodiment, the present invention provides a
method for treating cancer, particularly hematological cancer
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8. The pharmaceutical conposition of claim1, further conprising ahf 0CT 2002
ef fecti ve anount of an arseni ous conpound, wherein the apgerarnossuligi de
comrpounsdoasrdsdde ar seni ous conpound are not the same compound. 9. The
pharmaceutical conposition of claiml1, further .conptisi an effective
anount of a thﬁr ARSME £ Sgenfn@airect éd B SR &rgg‘gﬁ): (?g%gi.sti ng of nuystard
conpéard8d IR rSgen nust ar d, ch%}fra\{g Rugidh swephaleatmedfc|iFphosphari de,
bus ulyfiaiin i&teericEpt vpuF P R2, "B Tl ‘'oguani ne cjy% anaiRe, cirRRInts

ar abi nos%'egie, %feff@é@wfachmumto@( r&}‘HiarFe%'erI‘re hotrexate, vi.ncristine,

vi nbIPESTe, a,taxol . _etonasi depqtsrd posdisiey alapha FRRRY - C&dhor ubi ci n,
doxoramiaxisenipts ubPePR, Bhy t oxant ron, SPIVRI fne NMdanyd reulci 8@ at i n,

ar boap(%@é {4 pESt eappibinerphBSPRAERT ' hydr oxyur ea, Bgl\]%m%rocar bazj ne, VM 26
%vurmn ) %nt erfer ogﬁeagq.s@}g_ohgaasmpeunfﬁoﬂéeaE?B *fb phar maceut i cal
corrpcﬁé,‘-‘l’m&’%‘ﬁ‘%s%‘f‘ﬁl or treating hematol ogi cal cancer in a manmal which
conprisgsoandef fecti ve amount of an arsegi C %glsghgeiﬁognai@har maceutical ly
accept abl e cag{:iﬁrl QiR Pieaod 1PNt A G8& 8f “an ;arsenic sul fide conpound
wher ei n t h&%cdpound i SrEdcrfe%ﬁcitn@ecahepa'r,alpiaé‘ﬁlﬁllérb)ﬁar maceut i cal
conpogtrbivadesgséf mewﬁst¢l°ea;| ng h,erra;%lu%%inﬁ@ Fangephbnaa danmal . 13. The
use of claiALl2 cdurddreze okpiuging

phar maceut_i_call ptakhe carrier
18r excrprent. - 28, 10‘4? Ga&fﬂ_igﬁgrir@.tOTﬁé“@sé‘WfanCI g_lo?nng ?:ﬁvvherei n the
S

phar mhasan CaMRSposT t1 on g{ye?f%eeéjﬁ%’% f@fodrte dff édenent of said
m

henat ¢heGiteintc arx eneede@ct il e gro pircl:o$sg§t.i ng of acute
| ynphobl astj c %ﬂi Sohpblltiamait@ls lI'ast1c B-cell_|eukem acute
| yi np%’&lrzi‘égﬁecd -cel | ge elf%eerélna (ANLL), ¢

[ eukeni i ecaredy it A 19T 55
acute nyel dxarpies| Qﬁkgﬁpg%%ﬁ% acut e pronyel oeyddd deulkeasite (APL),
ﬁém e _ﬁpélg@,_lé?@éﬁg hetkedsa ingéuge  ePYY ol eukeni ¢ | eukend 2, LUt €
gakaryoblastic, Leuk gjf%mighr(gnt,@, myebbey L YEPRRRKERT &~ (OM) chroni ¢
| ynphoegmpRoP E2REMCa % ), myl t;:g%;eTBESh.Qnmeukyai-@dyW*a%ti c syndrone
(MDS) seghe@sal eheateolyTaON 8™Wi th_ excessi \éemgg%gl&&f&me@mmﬂt\EB in
transfornmatio Obqals@ilgerm'@](a%&EB-(WPLémdaEH oni ¢ nyel o-i nonoeyLie. !l eukenia
( CVKL) o1 5Y™Rhe~iUse of cl aj Jo M c Weekemdat HaPBhar AEEEGt 5P conposi ti on
pr epar ¢aML3 , f 8FYNTe REERHent” of acutcelgm@ﬁqlaqcyibhtel eukem a (APL). 16.
tae usgegj{eﬁligi,mathmmkeﬁrrFq ] maceut | alcyq__ﬁ_gpgéhkggrﬂap_r(emrj ed is for
Ne treatment of chrofnic)dedmiyt iandosdHee YE 01 *chroni ¢ nyel oi d | eukeni a
(CM) . megakpRd KE oF ¢l ai 14, Mr@jﬁl)t,hmqil‘mimiﬁcwﬁlé’ rconposi tion
pr epar eﬁl;riomifa)rlytm@@?}é*é{'ﬁen}n? Bt Chroni ¢ o WIPhassect orguleersind 2 GLER. 18,
The use glog{ﬂéﬁéléti&\heynﬁnom%e(% maceut | cal conpasit it%n JRiERaied is for
the tr&Sent of It'pl(ﬁ}_gyglg),ﬁm.m e ARS THT i'm 172, ‘wherein the
phar macas sl Ve oApdErtivon pr ega;egmééo%ﬂ{i@ hpedkaezsitaretfMB4) *hi gh grade
ii} er medizate-oy Adently FpRERA afd® Bw grade | yrrghggmt 2hedlhies ussataf cl ai m
12, wher eig th‘? hagggcﬁléhbeah.oqtbnpbs%’i‘%%rp‘? par ecfi,s for the treatment o
non- Hodgfig TeE2 P Yphoma. 21, 1INeaPse, Ofnebaim 1PelofEtef T HE RS eni ¢ :
sul f i depronpeladytded 1 eﬁ‘r eper ng thmS%ar(agg uth€ahuTohpbsition is
sel ect eﬂcxgﬁ)m Eﬁgoglrj_@urlymmmcé’f:ilﬁg GPAS232, "As2S3, As2S5 and AS4S4. 22.
The nmet hod_of cl'aim 21 wherein the arsenic sul fide conpound usgd If,n@é)r
pr epar i BgetABEphar maceut i cal CONPQiati @A peAs484red3by TRBSUBESBF €l ai m 12,
V\/E%I’el n the apamplesf _@%lmgm c sul_fl_cée cQupoyRdnugeddéolyppbpading the
phar maceu%&_églls GYPQsdd | oput sarfe avatalddt “Edo ng taq abgut 2 g. 24. A use of
an ar sefif fi"de conmpoynd fngt%‘&(h afrRe Nicou YTESF SR PBF *t he preparation
of a phdnteceaedicte c‘g%‘g%i% for treatd Jempinenegiodgkindfcer in a
human, \y&gﬁﬁgﬂp, atsenLympeRd deP c‘?)en‘poun Is selected from AsZSZ, As2S3,
As2S5 an S4.and the arseni ous conpound is As203. 25. The use of claim
24, the JpmRhAREUti cal conpositi og.éfrgé@dgﬁmrﬁmmyﬁleﬁhmﬁ cally
acgept abl e carné eskbilescpprént? b 26." The use et Mr24, wherein the
phar maceut i cal gggE?shghgaonbgmaabdca%cﬁ?ﬁf P t T eaf nent of said
hermat ol RFTatCEaTcer is sele t.edehitommberEJonUp Cconsisting of acute
| yi nphobhastidaheak¥iid %iﬂ% acute | ynphobl astic B-cell |eukem a, acute,
acute | ynphobl astic T-cell |eukem a, acute nonlynphobl astic | eukem a
(ANLL), acute nyeloblastic | eukema (AM.), acute pronyel ocytic | eukem a
(APL), acute nonobl astic | eukem a, acut® erythrol eukem c | eukem a, acute
megakar yobl astic | eukemi a, chronic nyelocytic | eukemia (CM.), chronic
| ynphocytic | eukemia (CLL), multiple myel oma, nyel odyspl astic syndrone
(MDS) such as refractory anema with excessive blast (PAEB) and RAEB in
transformation to | eukem asé g)ﬁsﬁggmwﬂﬁ)nyel o- nonocyti c | eukem a
(CVMWL). 27. The nethod of m 26, wherein the pharnaceutical conposition
prepared is for the treatnent of acute pronyelocytic | eukem a (APL). 28.
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30. The nethod of claim 26, wherein the pharnmaceutical conposition p‘@ﬁglé&?l
is for the treatment of nultiple nyeloma. 31. The use of claim 26, wherein
t he pharnq&§ tical conposition is for the treatnment of said cancer sel ected

fromthe /EWS| sting of high grade |ynphoma, internedi gle/@iaWB11s
| ynphorma and Iow grade | ynphoma. 32. The use of claim 26, wherein the

phar maceuti c ogpRsiite; N e Lhea f | ynphoma.
- - 33. .The %gt%oge lgﬁglﬁF%EEQ%ﬁE?éInh%hggggggﬁig@gEHggg%ongun nd is

As4sa. 33 SR EFG@és§rf°5‘r tBRoEGEMRG CRNSERITATG] S| FiSd®: /( AS4SH) A28k dRlids 454)
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ané res@é%@ﬂaéﬁﬁg tLhe Sr éprau n| 11 gaétthem spacificl emboriaenpl 4né. 5; (d)

repeatIagséheeugchomgbuhda&§egé¢eeeaaeakeattae b@oas'@oﬁgﬁg%gﬁga” s 'eSS

t han ZOn% m% washing the remaini ng sedi nenf from step
aqueousPSoizut PErfat A6 ?a‘s«%énda’(‘ql)Aﬁ?Cgl ngl8afd™BERAET WBﬁHér’-nn‘e‘hEOM d| zi ng

condi t i anselbc Eh&fﬂﬁéhedmﬁéuﬁﬁabénﬁé usbar esNABMEIEOEHeS AldlhgBdsed in
steps ( and I zed double distilled water. 36. The net hod of
cIa|n13 m%ﬂ%?é pfﬁggg%EEYTOﬂsugﬁghrn step (c) is hydrochloric acid or
ak@tic acid Toheupreaent3igventfod €LFo2pogvidesThematrBedi todisul fide
produceeir@é;ﬁg;? ?ghﬁﬂaﬁ geigogeaiycaéaahééed%f TQP pﬂar 8 fRogy yti cal

conposi tion arm T wherern sard phaf naceut i cal iGN contai ns
| ess th%ﬁlﬁpiSDEaﬁséﬁFcofr%%%$ﬂ%la39r #ﬁ%P$ﬂ%?nnBE%??E%PlXon®©@t¢|on of

cl ai m Iprovies Bbeysot dlphrembeeAPLp| corPRsE thpaleont &t nsehiessid han 0.1 %
iy eglcéi 6y IQ%‘AH‘S}}%}??%%H EIRP A2 ngS RO A, B IBRAR oS Akt e iR A9, ARYR A
123y, A2( %L%%m(muht%%e Ay l.oma F; Wik npengvohes VRY) cadreeniftodmidea U cta
Ucha We el & andheh st fpddealealsalsal o8 44 cdadana: Uefalga Uchalcha
compound a number of times for a first period of time; and b)
administering to said human an effective amount of an arsenic
sulfide compound a reduced number of times for a second
20 period of time, wherein the sum of the first periocd and
second period does not exceed 100 days. In one specific
embodiment, the arsenic sulfide compound, e.g., As,S,, is
administered 4 times daily for the first period of time. In
another specific embodiment, the arsenic sulfide compound,
25 e.g., As,S,, is administered 3-4 times daily for the second
period of time.

The present invention further provides a method for
maintaining a human in complete remission stage of leukenmia,
preferably, acute promyelocytic leukemia (APL), chronip

30 myelocytic leukemia (CML), non-Hodgkin’s lymphoma, chronic
lymphocytic leukemia (CLL) or multiple myeloma, which
comprises: a) administering to a human who is in remission
stage of said leukemia or lymphoma an effective amount of an
arsenic sulfide compound for a first period of time; b)

35 conducting clinical tests on said human for said leukemia or
lymphoma; and ¢) administering to said patient an effective
amount of an arsenic sulfide compound, i1f results of the
clinical tests in step (b) indicate that the administration
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Jcal fg], g:?], ca] cg calsga] ﬁé‘?&fn al epghsaleal sl el ralcalsalepifag as
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ca] ca] calwpdahephar] sadsal sedoat es] sodanjaralen| ] walchjnaéal’ T & T+
1& v manifestations of leukemia. Clinical and other tests for APL
include, but are not limited to, the morphological feature of
APIL cells in blood and bone marrow, a chromosomal
translocation, e.g., t(15;17), existence of PML/RARa mRNA and
other immunological markers that are indicative of APL.
15 In accordance with the present invention, arsenic (
sulfide compounds can be used alone or in combination with
other known therapeutic agents (including chemotherapeutics,
radioprotectants and radiotherapeutics) or techniques to
either improve the quality of life of the patient, or to
20 treat leukemia or lymphoma. For example, the arsenic sulfide
compounds can be used before, during or after the
administration of one or more known antitumor agents
including but not limited to mustard compounds, nitrogen
mustard, chlorambucil, melphalan, cyclophesphamide, busulfan,
25 6-mercaptopurine, 6~thioguanine, cytarabine, cytosine
arabincside, 5-fluorcuracil, floxuridine, methotrexate,
vincristine, vinblastine, taxol, etoposide, temiposide,
dactinomycin, daunorubicin, doxorubicin, epirubicin,
mitoxantron, bleomycin, mitomycin, cisplatin, carboplgﬁin,

30 estramustine phosphate, hydroxyurea, BCNU, procarbazine, VM-
26 (vumon), interferons and all-trans retinoic acid (ATRA),
(See, for example, the Physician Desk References 1997). 1In

addition, the arsenic sulfide compounds can be used before,
during or after radiation treatment.

35 As used herein the terms "a therapeutic agent",
“"therapeutic regimen", "radioprotectant", "chemotherapeutic!
mean conventional drugs and drug therapies, including
vaccines, for treating cancer, viral infections, and other
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(1o(y‘>0>08§r(e}fe%al.k§li§§, (Q'Qg%sgkl@ disulfide powder is dried at low
temperature.
The present invention also provides arsenic disulfide
that is produced according to the above processes.
10 '
6. EXAMPLES
6.1 PRODUCING ARSENIC DISULFIDE
SUBSTANTIALLY FREE OF ARSENIC TRIOXIDE
"5 Realgar crystals were carefully, manually selected from
mixed material sources by experienced personnel. Usually,
only a very small amount of purified product can be produced
from a large amount of unpurified realgar, which contains
stones and toxic substances such as As,0,, (CaMg),(AsQ,) and
20 (CaMg) (AsQ,),- In this example, the realgar ore contains >98%
of As,S,. The remaining of the realgar ore contains water and
other impurities.
Stones were removed from the realgar ore. The resulting
realgar crystal, weighed 50-100 g, was placed in a large
25 mortal filled with 0.5 liter of deionized double-~distilled
water (DD water). The crystal was broken up, ground with a
pestle and suspended in DD water. The pH of the suspension
was adjusted to pH 4.5 by adding 0.12 M HCl. This grinding
process continued for 2 hours either manually or in a mortal
30 with motorized pestle. The sediment was allowed to settle,
and the supernatant being left was decanted or siphoned. The
above washing and grinding process was repeated three times,
each for 2 hours, with HCl solution (pH 4.5). The fourth
precess was done in a big beaker with a magnetic stirrer
35 overnight. The supernatant was decanted and tested for
arsenic with atomic absorption spectrophotometer. Arsenic in
the supernatant should not exceed 20 mg/L. Otherwise, the
above washing process with the magnetic stirrer in the beaker
should be continued for additional 3-4 hours until arsenic
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s 1090 (ST ST (3 B S 10 15 S5 @ 11141 v) 10
% AR () - ph\a)r:m%gu(t)z.da,&o\qam;%ez&' XD -faoniripry a arsenic-disulfide-
containing composition that is suitable for oral
administration. Seman platycladi was obtained from herb
medicine market. 0.5 g of As,S,, produced by the
aforementioned method, was mixed and ground with 0.25 g of
15 seman platycladi. The mixture was then placed into capsules
resulting a total weight of 0.5 g per capsule. Such capsule
is particularly useful in oral administration.
In other experiments, a number of solvents, such as
peolyvinylpyrrolidone, pyrrolidone, alcohol, ether, di-sodium
20 hydrophosphate, mercaptopurine and sodium bicarbonate, were
tested to increase solubility of As,S,. As,S, was shown to be
soluble at various concentrations of the above solvents.
Accordingly, As,S, solubilized in the above solvents is useful

for intravenous administration.

25
6.3 CLINICAL TREATMENTS
6.3.1 TREATMENT PROTOCOLS
Newly diagnosed, or relapsing patients are given a
different protocol of treatment than are those patients who
30 are in current remission. To induce complete remission, the

patient is administered a measured dose of the arsenic
disulfide~containing compound four times daily for three
days. Preferably the dose given will range from
approximately 0.5 to approximately 0.75 gram of arsenic

35 disulfide. This equates to 2 to 3 capsules, according to the
above formulation, by mouth for one dose. After the initial
three days, the patient is given the compound three times
daily until remission is induced. To prevent complications
due to the potential build up of arsenic in the body,

- 23 -

SUBSTITUTE SHEET (RULE 26)



109%& () -

109%& ( @APREYE X6~ 111178 10% " & ()-'!"& 10%j & ()-'!
) 1ov(")'&'g 0%k () 10968 () - VODEFFFFFF2[ PE 1111 107 107 S0 5000 AW 0CT
109 & ()- FF: 10% & ()-! L &) 10%&& ()-' | [ & 109658 ()-' | X’ &) L0%RRE () - FFGG

| | K} [ 9PE: FrearpesteshuBds ppraekicesdg10®) HaYE) - &EN[ hgs&108@eE) - &* | ss- &10%36

&'1 () % | 109 L ZE10UEE bhs G ShaLIMVENIBECL L bet Sl 0MobLy! bays or o) - ©
0 S 0 S 0 0 S * - oL’

- & ENKl\lgT\Fr%FMQRK}‘NNN gﬁgé §E§@0§@§eﬁ) mg%’Lg %@‘“egﬁ?} r Fdﬁé%i&'lp) 10 10

10SL7Y 10885¢nt @ompared to the original three day dosages If after

L0%s () MEIORLPY PV R QLLINY £10) pal0UE (sl FolOHELLLAE 26,0008, 0- &
QYRCSTUU/\?EBE@T%&E@EO%)@O@&J-@) bg! stgpredy : SAL)tBLS ‘RR10Ys : Bhe) Pt Hest 10%R>
Rg{'()()?I Isﬁé&.@&/@@ fée%&ﬁae%[éhi—bu%y VeI VWand® 4 V1 §:dQ@%6 (Lagy 10%& () -
3: MLO% & l?ﬁfq’@&?%%é BE PROERRASTRRBTE[ 85 *@?‘i‘ﬁihe‘@)&o%c?a‘dl%o% the - <z&
10% f & ()pDisakd O 0€OEPLDFI0M () - #10%&' () - PYWZ[\] " zX9~_@!V'y

910 -1+ SRL9A0 % % -'d‘°/<10°/&'
TR Oy ShHE Defasat A ARIATE AL s DRI (oL 1] 2 0v ¢
10s?Z 109@E3ssiepaadhctyeating these 0iss' G%&%%l@l)owl)q@%#%éfél)al

xf) 10% %éﬁeﬂié%ﬁ:&céz}s @@%&iémié*é@%@@& fﬁoxﬁ?}ﬂfdgﬂ OMOWGKE
& ()X #: 810% ] | & ( ):! o & )-l# &10%& (7.1 f)1
0%UEUGUS! ( é‘??ﬂ‘ﬁ”ﬂ'@{ °’F5’3d¢'$ﬁo’6ﬁm§5% “10‘5/“% Ra;t et /S 1004 &' ()

| #- &1ow&'measm@m%¢&()tcgzggm¢m& 4804 T0UE Y RS AT (Jo2! L' -

gz/%) 21 R TS BRI ) ST ARG 33 AT 0viSe Sk i, 698% 2 [ PE:

11 100 1aiky £or fourteen days. The patient then abstalns from
treatment for a set period of time. During this time, the
patient is tested. Treatment is adjusted according to test
results with the period of abstention lasting from two weeks

20 to 100 days, depending upon results. The length of the

maintenance procedure varies according to patients’
conditions, and may last as long as 3 years (including

treating and resting periods). Each dose during this phase
of treatment preferably contains arsenic disulfide in the
25 range of approximately 0.50 to 0.75 gram. Once again the

preferred method of administration is orally through use of a
capsule as described above. Usually, a maintenance treatment

is divided into two stages.

30 6.3.2 CASE STUDIES
All patients who make up a part of the case studies have

been diagnosed with APL on the basis of cell morphology of
AMIL~-M3, that is acute hypergranular promyelocytic leukemia,
immunological cell markers, chromosomal analysis showing

35 (15;17) translocation, and positive PML/RARa mRNA expression.
Some patients were referred to the study with a diagnosis
based solely on patholeogic changes in cell morphology; these
patients’ diagnoses were tracked and reconfirmed throughout
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Exclusion criteria for the study included history of
hypersensitivity to arsenic compounds, previous treatment
with arsenic-~containing medications, patient in critical
condition, excessively low or high white bloed counts,

15 existing heart, liver or kidney conditions, and severe
infection. Three patients were excluded on these grounds,
leaving 48 patients in the study. All 48 cases were treated
with arsenic disulfide according to the above protocol. ATRA
or other cytotoxic agents were not used. All 48 patients are

20 living and Leukemia free as of April, 1998.

Ten of these patients were either newly diagnosed or in
relapse (I.e. not in remission) before treatment according to
the present protocol. Eight of these patients were given one
course of treatment before attaining complete remission, the

25 remaining two patients toock two and three courses of
treatment each. All ten patients are alive and remain in
complete remission, leukemia free.

Many patients in this study in complete remission bhefore
treatment showed positive results for markers indicating

30 residual leukemia cells. After treatment according to the
maintenance protocol outlined above, all such patients turned
out to be persistently negative when tested.

Side effects of treatment with arsenic disulfide are
minimal when compared to those of other antineoplastic

35 agents. Potential side effects include loss of appetite,
mild diarrhea, and transient reversible increase of aspartate
aminotransferase (AST). A minority of patients experienced
cutaneous itching or puffing of the eyelids, and mild
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PCR showed PML—RARa(+) One day of ATRA treatment was given
to the patient prior to beginning arsenic disulfide
treatment. The treatment per the above protocol began on
July 22, 1997. Treatment was discontinued on August 15, 1997 s
15 after twenty~five days of treatment. On August 28, 1997, -
tests revealed the patient was in complete remission, having
blast cells and leukemic promyelocytes less than $%. This
level was reached after only 36 days of treatment according
to the protocol. As shown in Fig. 1, the patient saw a
20 marked increase in hemoglobin and platelet levels. Fig. 2
shows the dramatic decrease in blasts and white blood cells
after the arsenic disulfide treatment was used.

CASE STUDY 2
25 A 32 year old female was diagnosed with APL on May 24,

1936. She was treated for 40 days with ATRA, and
subsequently Harringtonin/Ara-C in four courses. The patient
met some success, and had a rest period of six months.
Patient relapsed on June 6, 1997. Her white blood cell count

30 was 2.2 x 10°/L, hemoglobin 10.7 gm%, and platelet count 1.5 x
10°/L., Treatment with arsenic disulfide began on July 9,
1997. The patient was treated according to protocol for 21
days. The patient went into complete remission on July 28,
1997. Fig. 3 shows that the patient saw a change in

35 hemoglobin and platelet levels. Fig. 4 shows the dramatic
change in blasts and white blood cells after the arsenic

disulfide treatment was used.
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*10%& (priomYelocyte and myelocyte. The bone marrow picture showed
increased cellularity with a preponderance of myeloid series
L0 with 21% of myelocytes. Patient was given 0.6 gram of
arsenic disulfide twice daily. While being treated, blood
and bone marrow pictures were controlled. The patient died,
on September 5, 1965 from infection unrelated to the arsenic

sulfide treatment.

CASE STUDY 4
A 15 year old female diagnosed with non-Hodgkin‘s

lymphoma in September 1996 was treated with a combination
chemotherapy regimen and had cranial irradiation for

20 meningeal lymphoma. She also had high dose chemo-
radiotherapy for autologous stem cell transplant. The
patient has several relapses including intracranial relapse
and a large amount of lymphoma cells in peripheral blood with
typical clinical and laboratory features of

25 lymphoma/leukemia. She became resistant to conventional
anti-cancer treatment. In March, 1998 she received arsenic
disulfide treatment according to protocol. Since that time,

she has been in remission.

30 The present invention is not to be limited in scope
by the specific embodiments described herein. Indeed,
various modifications of the invention in addition to those
described herein will become apparent to those skilled in the
art from the foregoing description. Such modifications are

35 intended to fall within the scope of the appended clainms.
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pharmaceutically acceptable carrier or excipient.

2. A pharmaceutical composition suitable for oral delivery to a human which comprises an

effective amount of an arsenic sulfide compound.

3. The pharmaceutical composition of claim 1, wherein said mammal is a human.

4, The pharmaceutical composition of claim 1, wherein the arsenic sulfide compound is

selected from the group consisting of As252, A52S3, As2S5 and As4S4.

5. The pharmaceutical composition of claim 4, wherein the arsenic sulfide compound is
As4S4.
6. The pharmaceutical composition of claim 1, wherein the amount of said arsenic sulfide

compound is from about 100 mg to about 2g.

7. The pharmaceutical composition of claim 2, wherein the pharmaceutically acceptable

carrier comprises a semen of platycladi.

8. The pharmaceutical composition of claim 1, further comprising an effective amount of an
arsenious compound, wherein the arsenic sulfide compound and the arsenious compound are not

the same compound.

9. The pharmaceutical composition of claim 1, further comprising an effective amount of a
therapeutic agent selected from the group consisting of mustard compounds, nitrogen mustard,

chioranibucil, meiphalan, cyclophosphamide, busulfan, 6-mercaptopurine, 6-thioguanine,
cytarabine, cytosine arabinoside, 5-f luorouracil, floxuridine, methotrexate, vincristine,

vinblastine, taxol, etoposide, temiposide, dactinomycin, daunorubicin, doxorubicin, epirubicin,

mitoxantron, bleomycin, mitomycin, ciSplatin, carboplatin, estramustine phosphate,

hydroxyurea, BCNU, procarbazjne, VM-26 (vumon), jnterferons and all-trans retinoic acid

10. A pharmaceutical composition useful for treating hematological cancer in a mammal
which comprises an effective amount of an arsenic sulfide and a pharmaceutically acceptable

carrier or excipient.

12. A use of an arsenic sulfide compound wherein the compound is used for the preparation

of a pharmaceutical composition useful for treating hematological cancer in a mammal.

13.  Theuse of claim 12, further comprising a pharmaceutically acceptable carrier or
excipient.
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14.  The use of claim 12, wherein the pharmaceutical composition prepared is for the
treatment of said hematological cancer selected from the group consisting of acute lymphoblastjc
leukemia (ALL), acute lymphoblastic B-cell leukemia, acute lyinphoblastic T-cell leukemia,
acute nonlyniphoblastic leukemia (ANLL), acute myeloblastic leukemia (AML), acute
promyelocytic leukemia (APL), acute monoblastic leukemia, acute erythroleukemic leukemia,
acute megakaryoblastic leukemia, chronic myelocytic leukemia (CML), chronic lymphocytic
leukemia (CLL), multiple myeloma, myalodysplastic syndrome (MDS) such as refractory
anemia with excessive blast (RAEB) and RAEB in transformation to leukemia (RAEB-T), and
chronic myelo-inonocytic leukemia (CMXL).

15.  The use of claim 14, wherein the pharmaceutical composition prepared is for the
treatment of acute promyelocytic-teukemia (APL).

16. The use of claim 14, wherein the pharmaceutical composition prepared is for the
treatment of chronic myelocytic leukemia or chronic myeloid leukemia (CML).

17.  The use of claim 14, wherein the pharmaceutical composition prepared is for the
treatment of chronic lymphocytic leukemia (CLL).

18. The use of claim 14, wherein the pharmaceutical composition prepared is for the
treatment of multiple myeloma.

19.  The use of claim 12, wherein the pharmaceutical composition prepared is for the
treatment of high grade intermediate grade lymphoma and low grade lymphoma.

20.  The use of claim 12, wherein the pharmaceutical composition prepared is for the
treatment of non-Hodgkin’s lymphoma.

21.  The use of claim 12, wherein the arsenic sulfide compound used for preparing the
pharmaceutical composition is selected from the group consisting of As;S;, As;S3, As,;Ss and
AS4S4. o

22.  The method of claim 21 wherein the arsenic sulfide compound used for preparing the
pharmaceutical composition is As4S4.

23.  The use of claim 12, wherein the amount of said arsenic sulfide compound used for
preparing the pharmaceutical composition is from about 100 mg to about 2 g.

24. A use of an arsenic sulfide compound and an arsenious compound for the preparation of a
pharmaceutical composition for treating hematological cancer in a human, wherein the arsenic
sulfide compound is selected from As,S;, As,S3, AsySs and AssS4.and the arsenious compound is
ASzO3.

25. The use of claim 24, the pharmaceutical composition further comprising a
pharmaceutically acceptable carrier or excipient.
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Roman Alr¢aingut rfised hasvetalogion camer isyselecieDdtomthetgroup consisting of acute

lyinphoblastic leukemia (ALL), acute lymphoblastic B-cell leukemia, acute, acute lymphoblastic

T-cell leukemia, acute nonlymphoblastic leukemia (ANLL), acute myeloblastic leukemia

(AML), acute promyelocytic leukemia (APL), acute monoblastic leukemia, acute

erythroleukemic leukemia, acute megakaryoblastic leukemia, chronic myelocytic leukemia

(CML), chronic lymphocytic leukemia (CLL), multiple myeloma, myelodysplastic syndrome

(MDS) such as refractory anemia with excessive blast (PAEB) and RAEB in transformation to

leukemia (RAEB-T), and chronic myelo-monocytic leukemia (CMML).

217. The method of claim 26, wherein the pharmaceutical composition prepared is for the
treatment of acute promyelocytic leukemia (APL).

28.  The method of claim 26, wherein the pharmaceutical composition prepared is for the
treatment of chronic myelocytic leukemia or chronic myeloid leukemia (CML).

29.  The method of claim 26, wherein the pharmaceutical composition prepared is for the
treatment of chronic lymphocytic leukemia (CLL).

30.  The method of claim 26, wherein the pharmaceutical composition prepared is for the
treatment of multiple myeloma.

31. The use of claim 26, wherein the pharmaceutical composition is for the treatment of said
cancer selected from the group consisting of high grade lymphoma, intermediate grade
lymphoma and low grade lymphoma.

32.  The useof claim 26, whereln the pharmaceutical composition is for the treatment of non-
Hodgkin’ s lymphoma. :

33.  The method of claim 12, wherein the arsenic sulfide compound is As4S4.

34. A process for producing arsenic disulfide (As4S4), said (As4S4) being substantially free
of arsenic trioxide (As203), which comprises:

(a) suspending realgar in an aqueous solution at pH 6-7;

(b) adjusting pH of the realgar suspension to pH 4-4 .5;

(c) decanting resultant supernatant and resuspending the remaining sediment in a solution at
pH 4-4.5;

(d) repeating step (c) until arsenic concentration in said supernatant is less than 20 mg/L;
(e) washing the remaining sediment from step (d) with an aqueous solution at pH 6-7; and
® drying said powder under non-oxidizing condition.

35.  The method of claim 34, wherein aqueous solution used in steps (a) and (e) is deionized
double distilled water.

36.  The method of claim 34, wherein the solution used in step (c) is hydrochloric acid or
acetic acid solution.
-30-



" #$UR' ()*+,-./0123456789: ; 16 0CT 2002
<=>7?@\BCDEFCHI JKLI\/NCPQ?STU\/V\XYZ[ \]~_"abcdef ghi j kl mopqr st uvwxyz{| }~ P

37.  The arsenic disulfide produced according to the method of claim 34.

38.  The pharmaceutical composition of claim 1, wherein said pharmaceutical composition
contains less than 0.15% arsenic trioxide.

39.  The pharmaceutical composition of claim 1, wherein said pharmaceutical composition
contains less than 0.1% arsenic trioxide.
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