Specification as at 19 09 2005 NEW DI AM NEDI THI OL DERI VATI VES AND

RADI ORHENI UM  OR RADI OTECHNET! UM COVPLEX THERECF; A LI VER CANCER- TREATI NG
COVPCSI TI ON COVPRI SI NG THE RADI ORHENI UM COVPLEX AND LI PIODOL; AND A KIT
FOR PREPARATION OF THE 5 LIVER CANCER- TREATI NG COMPCSI TI ON Techni cal Field
The present invention relates to a novel diam nggijkRhQbn ad@t d6rgb\ass ve or a
phar maceutically acceptable salt thereof a radiorheniumor radiotechnetium
conpl ex thereof; a conposition for treating |iver cancer conprising the
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the portal veins and arteries being responsible for 75% and 25%
respectively, of the total supply, and for the oxygen

Technical Field

The present invention relates to a novel diaminedithiol
10 derivative or a pharmaceutically acceptable salt thereof a
radiorhenium or radiotechnetium complex thereof; a composition
for treating liver cancer comprising the radiorhenium complex
and lipiodol; and a preparative kit of the composition for
treating liver cancer.
15

Background Art

Liver cancer especlally affects oriental countries,
including Korea at a high incidence and mortality rate. The
20 liver cancer can be treated by surgical operation in an early
stage, when metastasis of cancer cells has not occurred and
their size is small. However, as the disease is progressed, the .
treatment by the surgical operation becomes ineffective. In this
case, hepatic arterial embolization is generally used.

25 Normal liver tissue is supplied with blood and oxygen
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the portal veins and arteries being responsible for 50% and 50% 5
respectively, of the total supply. However, as for a cancerous tissue of
the liver, the portal veins take 90%in supplying blood. Based on this
fact, if enbolic material enbolizing to capillary vessel is injected to

the hepatic artery of a liver

mainly to the liver 10 cancer tissue, causing enbolization thereto.

exanple of the enbolic materials is lipiodol. Lipiodol is a lipid-soluble
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cancer, J. Nuci. Med., 29: 1066-1077, 1988). And, distribution in

@e¥ilubel edskilpiedohjsaissd to the hepatic artery of a liver
cancer patient, the material 1is migrated mainly to the liver
cancer tissue, causing embolization thereto. One example of the
embolic materials is lipiodol.

Lipiodol is a lipid-soluble contrast medium obtained by
iodination and esterification of poppy seed oil. Lipiodol has
been employed as a contrast medium for imaging lymph nodes. It
is easily able to cause capillary embolism due to 38 weight %
iodine and high viscesity at rcom temperature. Therefore,
injection of lipiodol to the hepatic artery of a patient with
liver cancer results in 1lipiodol being concentrated into the
liver cancer tissue. Using such information, there were several
attempts to treat liver cancer by injecting anticancer agent-
assembled lipiodol to the liver cancer tissue.

A method by which lipiodol is labeled with a radioisoctope
and administered via a hepatic artery to treat liver cancer had
been used., It was reported that when administered to patients

with liver cancer, ''I-labelled lipiodol is accumulated in liver
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5 studied(S-J Wang et at., Preparation and biodistribution of yttrium90
| ipiodol in rats follow ng hepatic arterial injection, Eur. J. Necl. Meud.,
22: 233-236, 1995). However, there are disadvantages in that 1-131 is an
i sotope not suitable for the treatnment, and Y-90 is costly and hard to be

imaged, limting 10 the use thereof. Articles wgleriRbhi shed 15 @9 rsgrort
Re- 188 Il abeling to overcone the above di sadvantages(S-J Wang et at.,

Radi ol abel i ng of |ipiodol with generator-produced 188Re for hepatic tunor
t her apy, |. Radiat, |sot., 47:267-271_.1996; % J Wang et at.,
Bi odi stricggg'?%ntéfs‘%%@“m UYR P88 1 i Btio! Fh?‘%sseta” 55Vt Fﬁ% Hépati’® artery
of rats with hepatic tunors, Eur. J._ Nucl. Med., 23:13-17, 1996). However,
the met hodBebt it Py et hisb el BrEPAI 68 EHE T ipriovenBRE" 67 nbe Tife
| abeling nethod is conplicated and the | abeli n%ﬁeffi Ci enCﬁFand its
st abi | it YTaP& 10w, PO PTE PR OvEie | dbel'Pily Mtthod2%di aRPhel thi ol
derivatives with alkyl chain have been devel oped (TWJackson et Al .,
Rheni um di*8f noBRrehi B sieomplréfesin| MEVei géphiYil@brt trthdsipindol was
endot herapeuti c radi opharmaceuticals. Aust. J. Chem 53:983-987). They
synt hesi 2édd@edifi-dedfants oft déti- vatingesrakidr | ohg &HiRgis 2B beRabh ¢f Cl- Cl4
and | abeled themw th radi orhenium What they 3128 Specification as at 19
09 2005 fvobneumed fhatodml yindirakd nedilhiot fdaritvat & vies iwilt hnad¢dkhilonghai n of
Cl- C10 showed enough stability for treatnent of |iver cancer. They found
t hat di afupedidt.-hofeader iNeat.i.ved2wi 2B3-ed36y] ThEIn Howrger, t hdwrr€lGrwer e not
stable. Actually, they reported that 5 the yield of conpl exing rhenium and
di am nedidtiheotarcerkai Ahnghat I-131 is an isotope not suitable for the
treatment, and Y-90 is costly and hard to be imaged, limiting
10 the use therecof. BArticles were published to report Re-188
labeling to overcome the above disadvantages({S-J Wang et at.,
Radiolabelling of 1lipiodol with generator-produced *°Re for
hepatic tumor therapy, Appl. Radiat. Isot., 47:267-271, 1996; S~-
J Wang et at., Biodistribution of rhenium-188 lipiodel infused
15 via the hepatic artery of rats with hepatic tumors, Eur. J. Nucl.
Med., 23:13-17, 1996). However, the methods presented by these
articles need improvement since the labeling method is
complicated and the labeling efficiency and its stability are
low.
20 To improve the labeling method, diaminedithiol

derivatives with alkyl chain have been developed (TW Jackson et

Al., Rhenium diaminodithiol complexes. Il Lipophilic ligands for
endotherapeutic radicopharmaceuticals. Aust. J. Chem. 53:983-987).
They synthesized diaminedithiecl derivatives with Jlong alkyl

25 chain of C;~C;; and labeled them with radiorhenium. What they
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C10 al kyl chin was so poor that they failed to get enough amount of

conplex for analysis. It would have been even nore difficult for themto
obtai n rheni um conpl ex with diam nedithiol containing |onger alkyl chain
in their experiment. That is why 10 they gave up di am ndithiol containing

al kyl chain longer than C10. They clainmed di ar,ngei-thboks denb\vatobyes W th
al kyl chain of d-COfor treatnent of |iver cancer in US Patent

5, 496, 533. However in our experiment, diam nedithiol cont ai ni ng aI kyI chin

| onger than Oc tabl e h| i ¢ conplex w .
Furtgher rmr}[raeng £ % tﬁaf’ %ll%mrﬁnr?éi F (IPO| derfva Gfsve"“s:Lth ,11% amchal n
shorter t V\/n ch includes the conpounds in US Patent 5 496, 533,
were not T gbwpcﬁf’ I Trtowgﬁoﬁﬁﬁu?kb TELHAT 5T nt iTFeaFRe™t i s de Y hnf & Skoul d
result in_ rapi d cl earance fromcancer tissue, W have proved that

di ani nedi"®A¥ ol TWE VBTV eS8 SRTIAY tH0L hfifg 1 HPRITeThE AR | @ij‘éfﬁ tH®i"C14, and

that is our mpgjor claimin this patent. Meanwhile, diam nedithiol has a
struct ur @°PEpT e5BHt ethoi MerFoPREI &t2PHR obEtUal Iias tignt KeRPHead arthtknown t o
make stable ||ipophilic conplex with technetium or rhenium HF Kung, et al.
25 Synt hé$es YaRddbrddicempl etitidorrremineuerdl dippiersichibl e cPet 90Hmng128
Specification as at 19 09 2005 326-332, 1984) . Davison et al described a
vari ety Caf slbst ichdpedrarmconrer ditat rtédiftfﬁidledetphqat-egl@whfmoyinmagi ng
ki dney, which was published on March 5 Europe Pat. Appln. No. 135, 160.
[Fornulaof]cﬁmplex for analysis. It would have been even more difficult
for them to obtain rhenium complex with diaminedithiol
containing longer alkyl chain in their experiment. That is why
10 they gave up diamindithiol containing alkyl! chain longer than
Cl0. They claimed diaminedithiol derivatives with alkyl chain of
Cl~C10 for treatment of liver cancer in US Patent 5,496,533.
However in our experiment, diaminedithiol containing alkyl chin
longer than C;; could make stable lipephilic complex with 188Re.
15 Furthermore, we found that diaminedithiol derivatives with alkyl
chain shorter than C,3, which includes the compounds in US
Patent 5,496,533, were not lipophilic enough to be retained in
the tissue, which would result in rapid clearance froem cancer
tissue. We have proved that diaminedithiol derivatives should
20 have alkyl chain longer than C;4, and that is our major claim in
this patent.
Meanwhile, diaminedithiol has a structure represented in
Formula 1 below. It was synthesized and known to make stable

lipophilic complex with technetium or rhenium(HF Kung, et al.,

25 Synthesis and biodistribution of neutral 1lipid-socluble Tc-9%9m
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R5 R4 NHI1'"N3 SH[ . R12 of conpl exes asan agent 27,1985 in wherein, R
to Rig are independently hydrogen, alkyl having C to C3 or -COOR (in
which Ris -CH3, -C2H5 or -C3H7) ; 10 provided that anong substituents Rl
to R12, only R3, R5, and R7 to R10 may be -COOR A kit conprising a

neutral 1ipid-soluble ester- substituted di am rgdit ﬁgtqlm LS .Hi15@bosged in
Korean Pat. Laid-open No. 92-2167. According to the reference, using a

met hod by which 15 thiazolidine is dinerized via reductlon to prepare a
N,N-1,2 20 Eo Ietxeg t hat crosz}l % bI Qod- braln barrie (A\IU Med. 25:
et hyl eneSPEP L% st e he§ErTS & £ heteof (@IuS%de%e >'at., Can.
J. chem , _45;46, 1967), and i s synthesized and | abel ed vmth Tc- 99mto
forma neédfrat?i |]p%8(§)30PﬁB§%°rboeerlaéx desGEIRY of r BEtEd Yt 8%i ABBF RIS ood f1 ow
in the brain. In U S Pat. No. 5,980,860 published on Novenber 9 1999, it

i s descr |°5ecf‘lPﬁ5’tt‘H‘leé’maﬁ‘é8F‘tlﬁl BEAHEV&PEObsWhTR Sy Al I8
Specification as at 19 09 2005 by introducing tropane group to use as a
radlophaﬁﬁﬁcéﬂﬁﬂé%ﬂ kFgney, which was published on March 27, 1985 in

5 Europe Pat. Appln. No. 135,160,

[Formula 1]

Rs Ry

Ry H Rg
NH H )
Re Rio
Ro~—_ Rq+
SH H
Ry . Rz

wherein, R, to R;» are independently hydrogen, alkyl
having C; to Cs, or -COOR{in which R is =CH;, =CyHs or -CiH,};
10 provided that among substituents R; to Riz, only Rs;, Rs, and R; to
Rjp may be -COOR.
A kit comprising a neutral lipid-soluble ester-
substituted diaminedithiocl is disclosed in Korean Pat. Lald-open
No. 92-2167. According to the reference, using a method by which
15 thiazolidine is dimerized via reduction to prepare a N,N'-1l,2-
ethylenebis-L-cysteinederivative and esters thereof (Blondeau et
at., Can. J. chem., 45:46, 1967), ligand is synthesized and
labeled with Tc-99m to ferm a neutral lipid-soluble complex,
being directed to imaging blood flow in the brain.
20 In U.S. Pat. Nec. 5,980,860 published on November 9 1999,

it is described that diaminedithiol derivatives are synthesized
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i magi ng dopam ne transporter. Disclosure of the Invention 5 Therefore,
the present invention has been nmade in view of the above problens, and it
is an object of the present invention to provide a novel diam nedithiol
derivative and pharmaceutically acceptable salts thereof. 10 It is a

further object of the present invention to prQylde . .ai6P9PLeXsdb 2005
di am nedi thiol derivative-radiorheniumor a conplex of diam nedithi ol

derivative-radi otechnetium It is yet another object of the present

inventio% to tpglygge g?cqpposigioq:fogetrgatkgg,leeg cancer fongrising a
15 conpl &X oF“HOVE "8 BREREGi ERPHR ‘FerPiaff vi-1adr B HERKICG TGt cif 20 25 i s
able to he gre ar ed easL%y and is stable after preparation, characterized
by its hi*§RIANY HEFELIe HECSRETS 5 on in liver cancer tissue, thereby being
capable of efficiently treating Iliver cancer wi thout any side effect. In
particular, it is an inportant object of the invention to provide anore
effective conposition for treating |iver cancer, which conpensates for a
shortconi ng thdRiacienprex aff the afnveatdld™l -rhenium fails to be retained
inatissue for a long time. 6128 Specification as at 19 09 2005 Best Mbdde
for CArrying Qut the Invention The present invention relates to a novel
di am nedi t hi ol
Therefore, the present invention has been made in view of

the above problems, and it is an obkject of the present invention

to provide a novel diaminedithiol derivative and

pharmaceutically acceptable salts thereof.

10 It is a further object of the present invention to
provide a complex cof diaminedithiol derivative-radiorhenium or a
complex of diaminedithiol derivative-radioctechnetium.

It is yet another object of the present invention ¢to
provide a composition for treating liver cancer comprising a

15 complex of novel diaminedithiol derivative~radiorhenium, which
is able to be prepared easily and is stable after preparation,
characterized by its high and durable accumulation in liver
cancer tissue, thereby being capable of efficiently treating
liver cancer without any side effect.

20 In particular, it is an important object of the invention
to provide amore effective composition for treating liver cancer,
which compensates for a shortcoming that a complex of
diaminedithiol-rhenium fails to be retained in a tissue for a

long time.

25
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derivative haying long chain alkyl groups, represented in 5 Formula 2
bel ow (hereinafter, referred to as diam nedithiol derivative) or a
pharmaceutically acceptable salt thereof; a radiorhenium or

radi ot echnetium conpl ex thereof; a conposition for treating |liver cancer

conprising the radiorheni umconplex and I|p|o@&%iﬁgggm]g;g{@@§§§&hve ki t
of the conposition for 10 treating liver cancer. The di am nedithi ol

derivative of the present invention, represented in Fornula 2 below, and
pharnaceuticall accegtable salts thereof are novel conpounds and form

conpl exes wi t h B¢3hi YPAenEoh &H+2759BE e Ofetiiifin IHFR2EIRP ex conpound of 15
di am nedi thi ol derivative-radi orheniumcreates stronger Van der Wals
bonds by the introduction of |ong chain alkyl groups. As a result, the
conpl ex becones nore stable in the nmedium |ipiodol. Mreover, a
t echnet i um conplhéx PEESEian HEdittiRN oF c HeFT v altd v ‘h%l‘ﬁﬁl b’éaﬁh“%l@’etr’i‘t °Lor
i magi ng blood flowin the lung via intravenous 20 injection after being
di ssol vederavatiiyicodbhyorg oillenghi @iins alky} quirduns. r gepreenperht dre. 7 |28
Specification as at 19 09 2005 5 [Formula 2] wherein: R2, R3, R8 to R14 are
i ndepend&nthylaydr dgdrwor (Hegwenaftidr al kyfetrad ngp Cést Gli@Bin®RIL EdrdlR5 ar e
i ndependently hydrogen or |ower alkyl having ClL to C5 or they form oxo(=0
group; ReeahthtRve)are | adeperndsreutychyly ogeremrablewssalal kyHerkagi ng Cl to
C5, or they formoxo(=0) group, in which at |least one of R2 to R14 is
radiorhenium or radiotechnetium complex thereof; a composition
for treating liver cancer comprising the radiorhenium complex
and lipiocdol; and, a preparative kit of the composition for
10 treating liver cancer.
The diaminedithiocl derivative of the present invention,
represented in Formula 2 below, and pharmaceutically acceptable
salts thereof are novel compounds and form complexes with
radiorhenium or radiotechnetium. The complex compound of
15 diaminedithiol derivative-radiorhenium creates stronger Van der
Waals bonds by the introduction of long chain alkyl groups. As a
result, the complex becomes more stable in the medium, lipiodol.
Moreover, a technetium complex of diaminedithiol derivative may
be an agent for imaging blood flow in the lung via intravenous

20 injection after being dissolved in lipiodol or oil which is a

liquid at room temperature.
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hi gher al kyl having C15 to C24 and R4 to R7 don't formtw oxo (=0) 15
groups at the sane tinme; RL and R15 are independently hydrogen or thiol
protecting group such as benzoyl, acetam donethyl, diphenyl nethyl,

et hyl am nocarbonyl, t-butyl, trityl and acetyl, or RL and R15 together
forma S-S bond; and, 20 n, o, p are independe . ove, if
R1 and R15 are thiol protective groups, they SE%%¥5$%QB$§%S€2%%?E¥§giately
before or when being labelled to forma thiol group. In the above Formul a
2, as for the preparation of a 25 conposition for treating |liver cancer,

di ami nedi t hi ol §28™8h3cT¥ication as at 19 09 2005 derivatives in which R10
i s higher alkyl having Cl15 to C241 or pharnaceutically acceptable salts
thereof are preferable. Mrfs, prgferably, diamnedithiol derivatives in

whi ch R10 is higher al By1 (h yiflgg C15 to C20, or pharnmaceutically
acceptable salts 5 tHs bgoenpl oyed. In addition, it may be expected
that a di am nedigni ol dgri { vehien mhich R10 is linear alkyl wthout a
branch, or pharnmacwsyticghly ac tfapf e shlts thereof offers nore desirable
effects. In thefaboye Fornula 2, imiegi thiol derivatives in 10 which n,
o and®p are aléﬁéog her 1 or pharYaceuti’cally acceptable salts thereof

may be preferaply Bpar ati on of a conposition for

ed for
C n %urtherqore, }@ninedithiol derivatives in which al

Ry Ris

treating liver
t he

wherein:
Ra, R3, Rg to Ryy are independently hydrogen or lower
10 alkyl having C; to Cs; Ry and Rs are independently hydrogen or
lower alkyl having C; to Cs or they form oxoc(=0) group: R and R,
are independently hydrogen or lower alkyl having C; to Cs, or
they form oxo(=0) group, in which at 1least one of R, to R4 is
higher a2lkyl hawving C;s to C,y and Ry to R; don't form two oxo (=0}
15 groups at the same time;

R; and R;s; are independently hydrogen or thiecl protecting
group such as benzoyil, acetamidomethyl, diphenylmethyl,
ethylaminocarbonyl, t-butyl, trityl and acetyl, or R; and Ry;s
together form a S-S5 bond; and,

20 n, o, p are independently 1 or 2.

In the above, if R; and R;s are thiol protective groups,
they should be removed immediately before or when being labelled
to form a thiol group.

In the above Formula 2, as for the preparation of a

25 composition for treating liver cancer, diaminedithiol
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above conditions are nmet; R2, R3, R13 and R14 are all together 15 nethyl;
Rl, R4, R5, R6, R7, RO, ROr Rl1ll, R12 and R15 are all together hydrogen, or
pharmaceutically acceptable salts thereof my be nost preferably enpl oyed.
Meanwhil e, in the above Fornmula 2, R4 and R5 or R6 and R7, can be

i ndependently oxo(=0) group. If the conmpound haS.di¥R.Qkn a£9: 196 20950( =0)
groups, its suitability decreases as an ingredient for a conposition for

treating liver cancer. Therefore, the conpound which has only one oxo(=0)
gr oup nayeggvggeferably oyed for atjon of a nposi tion for

ives 1in “w 'egpk is h géhe gregaé 1 C§
treating ITver - Cancer IS aARbnBostta"SA ForYer BatTHy YPveP EaicdF of the
i nvention_ 928 §§§$ification as_at 19 09 2005 %pnprises a conpl ex of
di ami nedPCRFBFCUBYICGALY vAST RIS ReAfUh?  BREF99%iTdolP ARt Hud My
prepari ng t?e conposition conprises the steps of reacting a di am nedithiol
deri vat i v&ST&r ¥ educi Hg™1ageht atd BT aaatvsveit PR FadRor hehi MEher
radi otechnetiumto 5 forma conplex and dissolving the conplex in
| i pi odol 2R4Hi BRKHERT umsused Frer ePd B PBFMHTF2AlEoRPreRtafilch wrlts
di am nedi thiol derivative is either 186Re or 188Re and radiotechnetium
used Ps gbeTeof mavedgcernglafsht Insagdiiane Feduee ba gdiperhedi tmtor
radi ot echnetiumso as to allow binding with 10 di am nedithiol. The reducing
agent nmayibwinddrthéganpéeivatiine &hlwricde Riwviitakinedd, alkegh shtlonitde,
dithionite or sodiumsulfite, and especially, tin chloride is preferable.
Addi ti vebreayhber ptdedadoripreVenrdagtthie foringt coeraff bypeoductirs upon
radi oi sotope | abeling and increasing the |abeling efficiency as
desirable effects.
In the above Formula 2, diaminedithiol derivatives in
10 which n, o and p are all together 1 or pharmaceutically
acceptable salts thereof may be preferably employed for the
preparation of a composition for treating liver cancer.
Furthermore, diaminedithiol derivatives in which all the
above conditions are met; Ry, Rz, Ry;3 and R;; are all together
15 methyl; Ri, Rs, Rs, Rg Ry, Rg, Re, Ri;, Ry and Rys are all
together hydrogen, or pharmaceutically acceptable salts thereof
may be most preferably employed.
Meanwhile, in the above Formula 2, R, and Rs or Rg and Ry,
can be independently oxo{=0) group. If the compound has two or
20 more oxo(=0) groups, its suitability decreases as an ingredient
for a composition for treating liver cancer. Therefore, the
compound which has only one oxo{=0) group may be preferably
employed for the preparation of a composition for treating liver

cancer.

25 A composition for treating liver cancer of the invention
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15 well as for inproving a quality including chem cal and physical

stabilities of the labeling. The additives nmay be, for exanple, tartaric
acid, gluconic acid, glucoheptonic acid, lactic acid, MDP, |actose, EDTA,
gentisic acid, and especially, tartaric acid is preferable. 20 In view of

the course of labeling with radiorheniumor ragiQtehpeti Ym;q\wheny
materials and nethods disclosed in the prior art (S-J Waug et al.,

Radi ol abel i ng of |ipiodol with generator-produced 188Re for hepatic tunor
t her apy, Ap | . Radi at. !rsot. 47. 267-271, 1996) are e Ioéed for
| abel i ng, S BRADHT UnT 25 BB+ Hdn3f e dsl(%f“ﬁ??%‘hthllglboq%lr)éaf‘th‘éee—tr;ilg“éil B added,
fol | owed by 1101,28 Speci fi ctati on as at 19 09 %005 evaporati on under a
ni t r ogen %8s taPhoiphere, "t AR NGO DVRT SR THEEr Pt GOBRISHHPBUGA™R HieSer i al
steps. On the other hand, |abeling the diam nedithiol derivative used in
this i nvéRfi SHcRFt AT FaaFoIMerd uih3drgehFiRdd WHARRL 1 hotir “8PiF¥ e conpl ex
formed 5 has an excellent stability. Lipiodol as a conponent for the
conposi t iFgA"Bf afRean| AdehE1EN, Wide dedépiberl i atheraiofeckesiivon,tois a
|i pid-soluble material. It was found by Nakamura et al in 1983 that
| i pi d8l ifermse|eurilesl yndhcdgrnl vind tha edreolleixvén Ehaneelelti ssues. The 10
conposition according to the invention conprises |lipiodol as a nedium
bei ng capabl e dfeddecuemduwt | wpda tomphextoaf fadimdrpnediddmpdexr aditbr lkeni um or
a conpl ex of diam nedithiol- radiotechnetium an active ingredient, in
i ver canmidemitedighésl ordekumgtivessues. Ehehérd pi Hdvé cont entren tdwe
conposition is any 15 anount which can dissolve a conpl ex of
di am nedirzHiotechnetium used is °*“*Tc. A reducing agent is used to reduce
radiorhenium or radiotechnetium so as to allow binding with
10 diaminedithiol. The reducing agent may be, for example, tin
chloride, vitamin C, iron chloride, dithionite or sodium sulfite,
and especilally, tin chloride is preferable. Additives may be
added for preventing the formation of Dbyproducts upon
radioiscotope labeling and increasing the labeling efficiency as
15 well as for improving a quality including chemical and physical
stabilities of the labeling. The additives may be, for example,
tartaric acid, gluconic acid, glucoheptonic acid, lactic acid,
MDP, lactose, EDTA, gentisic acid, and especially, tartaric acid
is preferable.
20 In view of the course of labeling with radiorhenium or
radiotechnetium, when materials and methods disclosed in the
prior art (S-J Waug et al., Radiolabelling of 1lipiodol with
generator-produced '®®*Re for hepatic tumor therapy, Appl. Radiat.

Isot., 47: 267-271, 1996) are employed for labeling, ammonium

25 carbonate sclution is boiled, acetic acid is added, followed by
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radi or henium forned. Preferably, |ipiodol nay be enployed in anount of 0.5
m to 50 mM, relative to | ng of a diamnedithiol derivative. As an active
i ngredi ent of the invention, a conplex of 20 diam nedithiol-radiorhenium
is so highly lipid-soluble that it 1is well dissolved in |ipiodol, an

oi | -based X-ray contrast nedium Thus, when Igg&ggggmb§ayggq9@§zawnedlun1
injection of the conpl ex of dlanlaedlthloI-radlorhenlunltoget er with

| i pi odol through the hepatic artery causes enbolization in 25 caplllary
vessel s of the |.iver ancer ti ssue, thereby the actjve 11

Speci f i cavaB%r%%l°£t "19°0d 2’6650?%r9§‘&| 8?‘1’{“0 51§ abehihs a?t"&ﬁ 5AP tBiipl ex of
dlanlnedlthloé radi orhenium.is id-soluble so.it remains
di ssol ved®i A*® | 1Fi°gaBI tl%ﬁlcFedd% ?ﬁﬁpsdl PFu ® M6 st bundPRyity $ifes,
whereby the conplex is retained in the cancer tissue as |ong as I|p|odol 5
i s held, FPAAITY EEAT evidtgigasei®ect Foed r adPat i 'OH Sef f BEIS"HIRBr el thcapabl e
of selectlvely removing tunmor cells. Wth regard to the concrete nethod of
pr epar i ngag eeriesit it6n akcbievskatitdgnl ilvdrourc anderthef cenelehvemmesn, first,
a diam nedithiol derivative reacts with radiorheniumin the presence of a
reduchnghagemt suvglionarstadpdiiive- to forma conplex. To the conplex in
aqueous solution is added lipiodol and the solution is mxed well. The
| i pi d- sol ubl e Igprptek ias naxerbmpiotbpnt | Fogdot handotbesimidonur ef | She
centrifuged, separating into two phases. The | ower phase conprising
| i pi odol ingetiaken edtdesimidped SyrihHgebboeodd@iipna 15 <dpPasseLier
treating liver cancer according to the invention. Another enbodi nent of
the i ventizearisl .a 1pr epar/dundebiti faleinutrBeet al in 1983 that lipidol is
selectively accumulated in the liver cancer tissues. The
10 composition according to the invention comprises lipiocdol as a
medium, being capable of accumulating a complex of
diaminedithiol-radiorhenium or a complex of diaminedithiol-
radiotechnetium, an active ingredient, in liver cancer tissues
or lung tissues. The lipiodol content in the composition is any
15 amount which <c¢an dissolve a complex o©of diaminedithiol-
radiorhenium formed. Preferably, lipiodol may be employed in
amount of 0.5 ml to 50 ml, relative toc 1 mg of a diaminedithiol
derivative.
BAs an active ingredient of the invention, a complex of
20 diaminedithiol-radiorhenium is so highly lipid-scluble that it
is well dissolved in lipiodol, an oil-based X-ray contrast
medium. Thus, when lipiodol is used as a medium, injection of
the complex of diamiaedithiol-radiorhenium together with

lipiodol through the hepatic artery causes embolization in

25 capillary vessels of the liver cancer tissue, thereby the active
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above conposition for treating liver cancer conprising a first container
containing a |yophilized diam nedithiol derivative, a reducing agent and
an additive; and a second contai ner 20 containing |ipiodol which can be
subjected to a direct centrifugation. The reducing agent and additive are
defined as above. Meanwhile, radiorhenium may sh&;supRbi 9.1 1w abdrer
sources imedi ately before use. Further, in the above preparative kit of
the conposition 25 for treating liver cancer, |ipiodol nay be supplied
fromother 1228 Specification as at. 19 09 2005 sources, thus, the kit is
characteﬁf?éﬁgﬂvﬁao%%%? irﬁfcﬁmP??E;d' c%nt%??éiﬁxcoﬁfajé%ﬁﬂjnﬁafVﬁbqflized

di am nedi thiol derivative, a reducing agent and an additive, whereby a

pr epar at i"¢ lﬁf?eQﬁﬁﬁpﬁFsPhEP%¥(ﬁ&ﬁﬁ?éioi%bl i SRi AbdFFHfigE dissolved in
derivative-radiorhenium 5 in the conposition for treating |liver cancel is
al so avaittBbPeS! HE¥ei 5Pt BPE PHEUSPedRt FHVEHPPOME ViisISUB8, desised in
detail, in conjunction with various exanples. These exanples are provided
only for 5P| GRERIEH ¥& PEridesesin e cRECHF esisifiue pRVENT 0 L&Pistelt o be
construed as being limted to those 10 exanples. Exanple 1: Preparation of
5- oct §1 - 3s3habd et tamsthyiving | @ sdilekt 4vS, Buidirazer vl fode ¢ abie*GPRD)
Partial synthesis A Preparation of 3,3,10,10

t et r anet lepbaldlQ-ofi teilacsi 8:1di azacyctodevamecFDD). Wish29egapd to the

2-2' -di t hio-bis(2--nmethyl propanal) was dissolved in a solution of 50 ng

t osi ¢ acicdnErnet28Ongholdenfeneegndimgldedcomposition for treating liver

cancer of the invention, first, a diaminedithiol derivative
reacts with radiorhenium in the presence of a reducing agent and
10 an additve to form a complex. To the complex in aqueous soclution
is added lipiodol and the solution is mixed well. The lipid-
soluble complex is mixed with lipiodol and the mixture is
centrifuged, separating 1into two phases. The lower phase
comprising lipiodol is taken out using a syringe to obtain a
15 compositon for treating liver cancer according to the invention.
Another embodiment of the ivention is a preparative kit of the
above compesition for treating liver cancer comprising a first
container containing a lyophilized diaminedithiol derivative, a
reducing agent and an additive; and a second container
20 containing 1lipiodol which <can be subjected to a direct
centrifugation. The reducing agent and additive are defined as
above. Meanwhile, radiorhenium may be supplied from other
sources immediately before use.
Further, in the above preparative kit of the composition

25 for treating liver cancer, lipiodel may be supplied from other
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dropwise with 12.6 g of 2-nethyl-1,2-di am nopropane, while mxing well.
The reaction mxture was refluxed for 2 hrs to renove water. Solvent was
renoved under reduced pressure. The 20 residue was dissolved in petrol eum
ether with a low boiling point. Then, activated charcoal was added and the

m xture was then filtered. The filtrate was ccyag(gpltcgﬁglegs Wotiblog 2005
precipitates began to be forned. The crystals were filtered, collected and
washed with cold petroleumether to obtain light yellow crystal s. 25 The

crystals th bt gi ned r i ssol yed et hanol and added 132
Speci ficatl g?\ éa)ts %f t\g% g‘o‘g5 Wi tc\r{fara 1|€1‘:fj':m3'z(:‘:";;c]/ia(rgl’é'bor ORyutite ofgt’ﬁse sane

equalent ile stlrrln gentl ol uti.on was adjusted to pH 5.0 by
SRt hralitedanasral B lo iR e oo

addi ng gi°acial®ace llél.JCI
terrperature for 2 hrs;C Then the reaction solution was heated to 5 60 C and
stirred FSFUE N s 29RPEt ™S P 2GEALTSI ABEFFRY adi dPF RIS 24dHBd K6 mai nt ai n
pH 5.0 until the reaction was corrpl eted. After 6 hrs, saturated anmmoni um
chl ori de °SBPEIT O 1D APTPARs ofadtied ! "t i WGP bR STES I PFREEEM or an
addi tional 20 mn. Solvent was renoved under reduced pressure, The residue
thereby 10 5Bt HHEFsWasCcmd@ed tHipaHnp Wi soianrchy dioxilde svrindem(5 m) and
di ssol ved, The resulting solution was extracted with chloroform(20 m).
The organi c phdseenasivishadiewintdessat ukated-iopodiilim ohl deédeibsgl umi on and
dried over anhydrous sodiumsulfate. After renoving solvent fromthis
product grder!readucedipresisor eith G rdokEghtadrigwni Shedd gurdpWas ot ai ned.
TLC(silica gel/diethylether : n-hexane : n-propylamne = 7:3:1) : RF=0 3
provided only for illustrative purposes, and the present
invention is not to be construed as being limited to those
10 examnples.
Exanple 1: Preparation of 5-octyl-3,3,10,10-tetramethyl-
1,2 dithia-5,8-diazacyclodecane (OTDD)
Partial synthesis A: Preparation of 3,3,10,10-
tetramethyl-1,2~dithia-5,8-diazacyclodecane (TDD)
15 29 g of 2-2'-dithio-bis(2-methylpropanal) was dissolved
in a solution of 50 mg tosic acid in 280 ml benzene and added
dropwise with 12.6 g of 2-methyl-1,2-diaminopropane, while
mixing well. The reaction mixture was refiuxed for 2 hrs to
remove water., Solvent was removed under reduced pressure. The
20 residue was dissolved in petroleum ether with a low boiling
point. Then, activated charcoal was added and the mixture was
then filtered. The filtrate was concentrated until precipitates
began to be formed. The crystals were filtered, collected and

washed with cold petroleum ether to obtain light vellow crystals.

25 The crystals thus obtained were dissolved in ethanol and added
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1H NVR(CDC13): S 1.24(s, 6H), 1.36(s, 6H), 2.34(s, 2H), 2.55-2.59(d, 2H,

J=12.0 Hz), 2.80(s,4H), 2.98--3.02(d, 2H, J=12.0 20 Hz). MS(El

m z)234. 2( M+, 129, 130.2(100% . Partial synthesis B: Preparation of OIDD
TDD(3,0 g, 12.8 mmol ) prepared in the above section A was dissolved in

acetonitrile(30 m) and stirred at roomtenperatuyre .25 L+ 3o BB 990 the
sol ution was added 1-iodooctane(2,24 m, 12.2 1§1égc%pe%%‘?iaaati on as at 19

09 2005 nmmol ) and the solution was stirred at roomtenperature for 12 hrs.
The reaction mxture was filtered and the filtrate was concentrated by

distillifg Onder P 8dute PIoes8ur e deTne” chfterfPrat e WHY 3d&phr dtd by neans
of a preparative thin layer 5 chromatography(diethylether n-hexane
n- pr opyt &A-AELB0: By - t S obtAiuTian raht 29BIISH 6P1 PE. §1° gby 323 Yenol |
26.3% . TLC(silica gel/diethylether : n-hexane : n-propylamne =
7:3: 1) : RE2OCT2L HRSRIMY CBEa%) : T ggpectippy wap-gl®t HEy, stapd- RE3GQA™ 10 24H),
1.52(t, 2H,J=7.1 Hz), 1.83(bs, 1H), 2.47-2.86(m 8H). MS(El mlz) 346.40( M,
179, 204s1Pa00%re Exanpllers2: TPerepdhet Fenchiorbsdddetyl w3s3hqa@sed to
tetranmet hyl -1, 2-di t hi a-5, 8-di azacycl odecane(DTDD) 15 TDD(3.0 g, 12.8 mmol)
prepafed é0n'Q hndabsovierseécfoont Awf. Branplel tiwas, dilssekvedcétic acid
acetonitrile(30 m). Potassium carbonate(17.7 g, 128mmmol) was added and
t he sol utrenavdsd w©t inaiedadt poon d enpefatbreréartibnhmasTeohbbetzal.ut i on was
added 1-iododecane(3.06 m, 12.2 nmmol) and the solution was stirred at 20
room t enperat uke Hrer, kathested hemm@dth GihlBrXier eowasi du(hbemrd was
added, and the solution was stirred for an additicnal 20 min.
Solvent was removed under reduced pressure, The residue thereby
10 obtained was added with 1 M sodium hydroxide sclution{d ml} and
dissolved, The resulting solutieon was extracted with
chloroform (20 ml). The organic phase was washed with saturated
sodium chloride solution and dried over anhydrous sodium sulfate.
After removing solvent from this product under reduced pressure,
15 a light brownish liquid was obtained.
TLC(silica gel/diethylether : n-hexane : n-propylamine =
T:3:1):Re=0.3
'H-NMR(CDC13): & 1.24(s, 6H), 1.36(s, 6H), 2.34(s, 2H),
2.55~2.59(d, 24, J=12.0 Hz), 2.80(s,4H), 2.98~3.02(d, 2H, J=12.0

20 Hz). MS(EI m/z)234.2(M+,12%), 130.2(100%).

Partial synthesis B: Preparation of OQOTDD
TDD(3,0 g, 12.8 mmol) prepared in the above section A was
dissclved in acetonitrile (30 ml) and stirred at room temperature

25 for 1 hr. To the solution was added l-iodooctane(2,24 ml, 12.2
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and the filtrate was concentrated by distilling under reduced pressure.
The concentrate was separated by neans of a preparative thin |ayer

chromat ogr aphy(di et hyl et her : n-hexane : n-propylamne =30 : 30 : 1) to
obtain a light yellowoil (1,49 g, 25 3.70 mml, 30.3% . 1528 Specification

as at 19 09 2005 TLC(silica gel/diethylether : Sgéclglei@ggn as 9t R @P¥h@m ne =
7. 3: 1):Rf=0.7 "HNW(CDC13): 6 0.88(t, 3H, J=6.8 Hz), 1.22-1,35(m

32H), 1.52(t, 2H,J=7.1 Hz), 1.96(bs, 1H), 2.55-2.87(m 8H. MS(El mz) 5
402, 4( M+, 149 04. 1(100%. Exanple, 3. Preparation of
5- hexadeénir/“f)-l?i §?%0Ftﬁ)-s?l& ramet Ayl -Sif?ed{t i d-B7g-"§"RE ARy o déEané( HTDD)
TDD(1.75.9, 7,47 mol) prepared in the_above A of Exanple 10 1
wasdi ssolh\%éd iTrrfeacr&aS%ﬂlgrr‘i &9 5 25 POt HSE oI m T botfat T8 ¢2s74. 7
mol ) was added and the solution was stirred at room tenperature for 1 hr.
To the sGPOEFOT &S added 4isHiddoRexaddeahe( 2295°% , FrassH e -andthe
solution was stirred at roomtenperature for 12 hrs. The reaction mxture
was filt EPBECAY %td "EhRe SEPREF e PWadcaphiceht f aPEPP LAV St Fi 1% nbpvsdder
reduced 20 25 pressure. The concentrate was separated by neans of a
pr epaf at iCPECRH; AP R B f dtihokat bt aphy ( @rBengiet her n-prémgamene =
n-propylamne = 30 : 30 : 1) to obtain a light yellow oil (0.66 g, 1.40
mol , 19.329§0: M Cesphizin gelidietinlilerherl (1.31hexahe 0. mpopr AHl3am ane =
TLC(sllica gel/diethylether : n-hexane : n-propylamine =
T7:3:1):R=0.7
'H-NMR(CDCl3): & 0.88(t, 317, J=6.8 Hz), 1.21-1.38(m,
10  24H), 1.52(t, 2H,J=7.1 Hz), 1.83(bs, 1H), 2.47-2.86(m, 8H).

MS(EI m/z) 346.40(M+, 17%)}, 204.1(100%).

Example 2: Preparation of 5-dodecyl-3,3,10,10~
tetramethyl-1,2-dithia-5,8-diazacyclodecane (DTDD)

15 TDD({3.0 g, 12.8 mmol} prepared in the above section A of
Examplel was dissolved in acetonitrile (30 ml}. Potassium
carbonate{(l7.7 g, 128mmecl} was added and the solution was
stirred at room temperature for 1 hr. To the solution was added
l-iododecane{3.06 ml, 12.2 mmecl) and the solution was stirred at

20 room temperature for 12 hrs. The reaction mixture was filtered
and the filtrate was concentrated by distilling under reduced
pressure. The concentrate was separated by means of a
preparative thin layer chromatography{diethylether : n-hexane
n-propylamine = 30 : 30 : 1) to obtain a light yellow o0il (1,49 g,

25 3.70 mmol, 30.3%).
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7: 3: 1):Rf=0.7 "HNWR(CDC13) : 6 0.88(t, 3H, J=6.8 Hz),
1.23-1.35(m 400), 1.52(t,2H,J=7.1 Hz), 2,05(bs,1H), 2.55-2.86(m 8H) 1628
Specification as at 19 09 2005 Exanple 4: Preparation of
N -(2-(tritylsul fanyl)ethyl)-2- hexadecyl- (2-- (tritylsulfanyl) ethyl)
am no) acetam de Partial synthesis A PreparatiQn.af .2- i Lianyl ) -1 -
et haneam ne2- Am noet hanet hi ol hydrochl ori de( 1. 38&,191 atéor%’rgr%la% X%N?g 25%
di ssolved in acetic trifl uori de(10 m) and added with
tri phenyl met hanal (2, 32 g, 6mmol ). The resulting solution was stirred at
r oom t enper at ur'gf§i? icarlrgealr‘f(i‘lﬁ%%]eerﬁhreét ed by *HiSstii 1T PREPUTIE™Sr §duced
pressure. The filtrate was diluted with ethyl acetate(50 ml) and washed
with 3 M’sdd? umHydetki’de 10 aqueous sol ution, water, saturated sodium
bi car bonat e aqueous sol ution, saturated sodi um chl oride aqueous sol ution
i n sequence. 'IIHEN%RW#é)ph%s@ ¥Was -dPHed o HanhhyHrairs - Sodruml f at e and
distilled under reduced pressure to obtain a white solid of 2-
(trityl sdl-Pahtyd )25 Jet hhrfgdni Aef (82 ¢H) 7. 3- Thdl- 8786, BW) .. M5 (Rph:m/EJ2- 143 C
TLC(silica gel/ethyl acetate : n-hexane =1 : 1): R=0.1 1H NVR(CDC13): 8
2.33(%, 2Hp,;4M5708%) 2H)04.4.(76¢bDs, 2H), 7.21-7.31(m9H), 7.42-7.45(m 6H)
20 Partial synthesis B: Preparation of N -(2-
(tritylsul fanyl)ethyl)-2-bronoacet am de
2-(tritylsulfanyl)-1-ethaneamne(0.5 g, 1.6 mmmol) was dissolved in
met hyl ene chl orEx@@pi® mnl3: andemgdedeidd h  dfr i etshypkamdag (10322, nd ,10L. 6nmoOI ) .
To the sol ution,

tetramethyl-1,2-dithia-5,8-diazacyclodecane (HTDD)

TDD(1.75 g, 7,47 mmol) prepared in the above A of Example
10 1 wasdissolved in acetonitrile(20 ml). Potassium carbonate(10.3
g, 74.7 mmol) was added and the solution was stirred at room
temperature for 1 hr. To the solution was added 1-
iodohexadecane{2.35 ml, 7.1 ml) and the solution was stirred at
room temperature for 12 hrs. The reaction mixture was filtered
15 and the filtrate was concentrated by distilling under reduced
pressure. The concentrate was separated by means of a
preparative thin layer chromatcgraphy(diethylether : n-hexane
n-propylamine = 30 : 30 : 1) to obtaln a light yellow 0il(0.66 g,
1.40 mmol, 19.2%).
20 TLC(silica gel/diethylether : n-hexane : n-propylamiane =
T ¢ 3 ¢ 1):Re=0.7
*H-NMR(CDC1l3): & 0.88(t, 3H, J=6.8 Hz), 1.23-1.35(m,400),

1.52(t,2H,3=7.1 Hz}), 2,05(bs,1H), 2.55-2.86{m,8H)

25
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25 bronpacetyl brom de(0.14 m, 1.6 nmmol) in nethylene chloride(l 1728

Specification as at 19 09 2005 ml) was added dropwi se. The resulting

solution was stirred at roomtenperature for 15 mn and added with

water (30 m). The organic phase was washed with 1 M hydrogen chl ori de,

wat er, saturated sodi um bi carbonate aqueous sgh ghggﬂm@gga§@§g§@&%d 5

sodi um chl ori de aqueous sol ution in sequence. e organi ¢c phase was dried

over anhydrous sodiun1su|fate and distilled under reduced pressure to

obtain a white soli - Irit Ifan eth I) 2- br onoacet am de(0, 67

g, 151 ol 2“@9/3 o B ¥t (O el b da T

n- hexane = . Rf=0.45 %} 6_2.43(t, 2H), 3.11(q, 2H)
6.57(s, 1H) 7h?i‘a7‘e%¥LJ( rﬁz"éFﬁ”‘tﬂ fonykisfhvdipuine)septrnidsynt hesis C
Preparation of NI1-(2-

(tritylsul fanyl®Pefhgt)sntheeds Rt rBaeprsat FahAL) et hiThtarisnsf aret)--1ani de

Nl -(2-(tritylsul fanyl)ethyl)-2-bromacetam de(0.5 g, 1.1 mol) was

di ssol ve@tParerstipgl el radtoprree® by daneh edded (Wi & 19.26 - fr ree Hy lvasi ne( 0. 23
ul,1.6 mmol). To the solution was added wth

2-(t rétykdassrpd ) -in et deafdan re(i@lgoyidellOmumil) arrhd headdesul tviity sol ution

was stirred at roomtenperature for 16 hrs. The organi c phase was dried

over anhydipisnySodicharsiul2f.32e 9. The 6ngol v.erlthenass sméhbve ds ehddonr edgced

pressure. The product was
stirred at room temperature for 1 hr and concentrated by

distilling under reduced pressure. The filtrate was diluted with
ethyl acetate(50 ml) and washed with 3 M socdium hydroxide
10 aqueous solution, water, saturated sodium bicarbonate agueous
solution, saturated sodium chloride agqueous sclution in sequence.
The organic.phase was dried over anhydrous sodium sulfate and
distilled under reduced pressure to obtain a white solid of 2-
{tritylsulfanyl)-l-ethanecamine(2.32 g, 7.3 mmol, 85.2%).
15 mp: 142-143 °C
TLC(silica gel/ethyl acetate : n-hexane = 1 : 1): R~=0.1
'H-NMR(CDC13): & 2.33(t, 2H), 2.57(t, 2H), 4.76(bs, 2H),

7.21-7.31{m,9H), 7.42-7.45(m, 6H)

20 Partial synthesis B: Preparation of Nl-(2-
(tritylsulfanyl)ethyl}~2-bromcacetamide

2-{tritylsulfanyl)-l-ethaneamine{0.5 g, 1.6 mmol) was

dissclved in methylene chloride (10 ml) and added with

triethylamine(0.22 ml, 1.6mmol). To the solution,

25 bromoacetylbromide(0.14 ml, 1.6 mmol) in methylene chleoride(l
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25 purified by means of columm chromat ography to obtain a white 1828
Specification as at 19 09 2005 5 solid of

N1-(2-(tritylsulfanyl (ethyl)-2-((2 tritylsulfanyl)ethyl)am no)acetam de
(0.4 g, 0.6 mol, 55.3 %9. np: 88-92 C TLC(silica gel/ethyl acetate :

n--hexane = 2 : 1): RI=0.4 1H NWR(CDCl3): S 2.4 JQHMa&Bﬂas%t4§®beoéiﬂ1
3.04(s, 2H), 3.08(q, 2H), 7.18-7.30(m 18H, 7.39-7.44(m 12H) Parti al

synthesis D. Preparation of N -(2-

(tritylsul.fanyl)ethyl)-2(hexadecyl (2-(tritylsulfanyl)ethyl)-
b o) acdihHe T0R. TET T rey b0l FRRGT AT BT DS LTV VS Py ) -
et hyl ) am no) acet am de( 0. , Q.15 mmol) was dissolved in anhydrous
acetonitFFPe(%eﬁ?fmﬁﬁ%eaéagdlgoﬁﬁ§sﬁﬂﬁl@5?68n§f5?92ﬁ§3rW8.“fﬁSnﬁWF). The
resultin% solution was stirred at room tenperature for 1 hr and added with
1- i odoheXdfBES2 §125%. 097 185919 Thtithfofof'BidFCEes MP}or e s¥tiftS-on was
stirred at 45 C for 12 hrs, Solvent was renoved under reduced pressure.
After addPhgT2 il of 81 oFn{ RECHAPP 2t e SEHFOET o OWASIF1i:| t BhdSakeratse filtrate
was concentrated and purified by neans of colum chronatography to obtain
a yel Powssgire dilagide(2augqus splytidranyd Jsearhyty- -Thep@rganic phase
hexadecyl (2-(trityl sul fanyl)ethyl)am no)acetam de(44 ng, 32.5%. np:
188- 193 @aFLArdeHi ceegel Irétviybuacerdien : splimbeanend 2isti)ledRf w@led
1H NVR(CDC13): S 0.88(t, 2H), 1.23-1.35(m 30H), 2.37(q,
reduced pressure to obtain a white solid of Nl-(2-
(tritylsulfanyl)ethyl)-2-bromoacetamide (0, 67 g, 1.51 mmol,
94.2%) .
10 mp: 223-224 °C
TLC(silica gel/ethyl acetate : n-hexane = 3 : 1}: Rge=0.45
'H-NMR(CDC1l3): & 2.43(t, 2H), 3.11(g, 2H), 6.57(s, 1H),

7.21-7.31(m, 9H}, 7.42-7.45(m, 6H)

15 Partial synthesis C: Preparation of N1l-(2-
{tritylsulfanyl)ethyl)-2~({2~(tritylsulfanyllethyl)amino)acet-
amide

Nl1-{2-{tritylsulfanyl)ethyl})~2~bromoacetamide{0.5 g, 1.1
mmel) was dissolved in methylene chloride(5 ml) and added with

20 triethylamine(0.23 ul,1.6 mmol). To the solution was added with
2-(tritylsulfanyl)~l-ethaneamine (0.4 g, 11 mrol) and the
resulting solution was stirred at room temperature for 16 hrs.
The organic phase was dried over anhydrous sodium sulfate. The
solvent was removed under reduced pressure. The product was

25 purified by means of column chromatography to obtain a white
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4H), 2.46(t,2H), 3,04(s, 2H), 3.08(qg, 2H), 7.18-7.30(m 18H), 25
7.39-7,44(m 12H). 1928 Specification as at 19 09 2005 Exanple 5:
Preparation of 168Re-OTrDD OTDD( 0,5 ng, 1.45 u nol) and gl ucoheptonic
aci d(200 ng, 960 11nol) were m xed with 0,1 M hydrogen chloride 5

solution(0.125 m) and added with stannous chi %éc‘i‘ﬁcgﬂlﬁr}’%ﬁ%% 19 oot0, 44
unol) in 0.0132 M hydrogen chloride aqueous solution(1l . To the m xed

sol ution was added 188Re-perrhenic acid solution(20 rrCl 2 5m) and t he
resultln% ol.ution was |ncubated in awater bath_at 10 or

1 The
product W&5*910 obtai ned* at 41.5% yN]e‘I(& (Fﬁ"r_@lgé(lé?wjy Etgé’éf ate)! 2Rf =0.9
Exanpl e 6: Prefaratl on of 1a8Re-DTDD DTDI( , 1.24 u nol) vvas di ssol ved
in et hanéclr(lﬁyﬁ Hipryiseghd ) aBdey ettﬁméfl%m%rﬁ Bov&lesr 8k, 42 ¥ ol )

di ssolved in 10.2 M HCL aqueous solution (50 |). To the m xed solution was
added a sol uti®y @3-%F) %f gl ucoheptonic acid(200 my, 960 |Inmol) and then,
188Re-perrheni c acid aqueous solution(20 nC, 3 m) was added. The

resul ting sol uthi&rshbscd wedphat bl iafesatmt em-baranat= 220 100 Re=Pot 1 hr. The
product was obtained at 23.3%yield. ITLC SE ethyl acetate) : R =0.9 Exanple
7: Preparation '6f VMBERELHTDDS HEDBY 0a5 4y, 12.0% (mol pHWAs3ddssol vad i n
ethanol (0.1 m) 25 and added with stannum powder (5 ng, 42 il nol) dissol ved
in 10.2 20928a.Spd0i-f 7 cbd1703048, at8HL9 70992008 (m, 12H)

Partial synthesis D: Preparaticn of Nl-{2-
(tritylsulfanyl)ethyl)-2{hexadecyl (2-(tritylsulfanyl)ethyl)-
aminolacetamide

10 Nl-({2-{tritylsulfanyl)ethyl}-2-{((2-(tritylsulfanyl)-
ethyl)aminc}acetamide (0.1 g, 0.15 mmol) was dissolved in
anhydrous acetonitrile(5 ml) and added potassium carbonate (9243
mg, 1l.5mmol). The resulting solution was stirred at room
temperature for 1 hr and added with l-iocdohexane{(32 wul, 0.097

15 ml) in chloroform{(l.5 ml). The solution was stirred at 45 °C for
12 hrs, Solvent was removed under reduced pressure. After adding
chloroform{lC ml), the solution was filtered and the filtrate
was concentrated and purified by means of column chromatography
to obtain a yellow solid of Nl1-(2-(tritylsulfanyl)ethyl)-2-

20 hexadecyl (2-(tritylsulfanyl)ethyl)amino)acetamide (44 mg, 32.5%).

mp: 188-193 °C

TLC({silica gel/ethyl acetate : n-hexane = 2 : 1}: Rg=0.8

H-NMR{CDCl3): & 0.88(t, 2H), 1.23-1.35{(m, 30H), 2.37(qg,

4H), 2.46(t,2R), 3,04(s, 2H), 3.08(q, 2H), 7.18-7.30{m, 18H},

25 7.39-7,44(m, 12H).

19 | 28



M HC1 aqueous solution(50 ul). To the m xed solution was added an aqueous
solution (1 m) of glucoheptonic acid(200 ng, 960 P nol) and then, added
18BRe- perrhenic acid aqueous solution(20 nCi, 3 m). The resulting
solution was incubated in a water bath at 5 100 C for 1 hr. The product

was obtained at 14.3%yield. ITLC S ethyl acetsgt€}iRi50.9 -E18p!28:B:
| luti h

Preparation of 188Re-| abelled conmpound in |ipiodol solution 10 To the
""Re-label l ed reaction m xture prepared in the foregoing Exanples 4 to 6,
| i pi odol (5 m) was added, m xed well and the solution was centrifuged at
3000 rpmfor 10 mn. The supernatant was renoved and 2 ml saline was

added. After mxing well, the resulting solution was centrifuged again at
3000 rpm 15 f orE*f#PHe > afFPRE=Eifferfiat 278 ~QWEL renoved to recover a | ower
phase of |ipiodol. Experinental exanple 1: Cbservation of increased

accumul ati on arRfPPéfent fon bf438BRel) abef| giuediPsands pal&MIPalmg 20
tissues Mce(lCR) were adm nistered with an injection of 188Re | abell ed
conpound %A | ipreodol wetati opxedi clwviths prépared hmdtdeen Exampimeidg via the
tail vein. Radioactivity distributed in tissues and weight of each tissue
wer e PreasgletienOcdkeuhbt endhed®sd partbentageousf chadi ot tdinivtiyaperlogr am of
unit tissue relative to 21 1 28 Specification as at 19 09 2005 total

radi oact mgi t y4admali stier @135 manyatdgen atcunidatdproneclanusivhn t he | ung

and the liver cancer are simlar, it is convenient to detect the |evel
ml). To the mixed solution was added *®Re-perrhenic acid
solution{20 mCi, 2.5 ml) and the resulting solution was

incubated in a water bath at 100 °C for 1 hr. The product was
10 obtained at 41.5% yield.

ITLC-SG{ethlyl acetate) :Rs=0.9

Example 6: Preparation of ®*Re-DTDD
DTDD(0.5 mg, 1.24 uvmol) was dissolved in ethanol (0.1 ml}
15 and added with stannum powder (5 mg, 42 U mol) dissolved in 10.2
M HCl agqueous solution (50 B1). To the mixed solution was added
a solution (1 m}l) of glucoheptonic acid(200 mg, 960 umol) and
then, !®®Re-perrhenic acid aqueous solution(20 mCi, 3 ml) was
added. The resulting scolution was incubated in a water bath at
20 100 °C for 1 hr. The product was obtained at 23.3% yield.

ITLC-SG{ethyl acetate)}:R;=0.9

Example 7: Preparation of !®®Re-HTDD
HTDD (0.5 mg, 1,09 mol) was dissolved in ethanol{0.1 ml)}

25 and added with stannum powder {5 mg, 42 #mol) dissolved in 10.2
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of radiation accumulating in the lung of a nouse suffering from 5 |iver
As found in Tables 1 to 4, conpounds with a | ong side chain(Tabl es
and the clearance rate is

cancer.
2 to 4) nore readily accunulated in the |ung,
sl ower than for conpounds without a |ong side chain(Table 1). Therefore,
it can be inferred that a

rad'orhe”'U”‘CO”p|eép&ﬁﬁ%mﬁ&ﬁﬁ%@?@é%@b&%

derivative having a 10 long side chain is effective for treating |

cancer.

Table 1: Biodistribution of the solution of '88Re-TDB in |i piodol

in mce ost-lnjectlon 10 mn 1 hr 24 hr Specinmend4 mce4 mced mce

Bl ood4. 48 451009960 SPIRELET €4, 10t '90. 550 t§6 BpxeA EmRietinn 622 5r820. 0

Heart 9. 80. 71. 90. 20. 50. 1 Lung84. 325. 815. 74. 63. 10. 2 Li ver25.24.122. 93. 83.60.7

Spl een3. 58. BT 2F 4G 105t 3060géEBOW%P?EBlEZESFﬁiﬁﬂW mg, 960 &
intestine6, 91.622. 34.625, 712, 8 Kidneyl3. 52. 56.22. 50.80.1 Table 2:

Bi odi st r ™64l i Ftf dPePheSH Ut |

post -

10

18

20

25

3 ml}. The resulting soluticn was incubated in a water bath at
100 °C for 1 hr. The product was obtained at 14.3% yield.

ITLC-SG(ethyl acetate):R,=0.9

Example 8: Preparation of '*®Re-labelled compound in
lipiodel solution

To the !®PRe-labelled reaction mixture prepared in the
foregoing Examples 4 to 6, lipiodol(5 ml) was added, mixed well
and the solution was centrifuged at 3000 rpm for 10 min. The
supernatant was removed and 2 ml saline was added. After mixing
well, the resulting solution was centrifuged again at 3000 rpm
for 10 min and the supernatant was removed to recover a lower

rhase of lipiodol.

Expaerimental aexamnple 1: Observation of increased
accumulation énd retention of %®Re-labelled compounds in animal
tissues

Mice (ICR) were administered with an injection of !®*Re-
labelled compound in lipiodol sclution which was prepared in the
Example 7 wvia the tail wvein. Radicactivity distributed in
tissues and weight of each tissue were measured to calculate the

percentage of radiocactivity per gram of unit tissue relative to

21 | 28
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10 mMn 30 mn 1 hr 3 hr 24 hr ection 3 mce3 mced4d mce3 mce3 nmce
Speci men Bl ood5.2 1.83.8 0.43.1 0.52.8 0.30.60.0 Musclel.5 0.21.2 0.20.9

0.20.5 0.10.20.0 Fat3.6 0.72.2 0.21.6 0.41.3 0.40.40.1 Heart6.3 1.74.4

0.32.7 1.01.9 0.40.70.1 Lungl138.419.897.4 87.0 61.6 22.83.3 20.713.210.0

Li ver 15. 12. 421. 64. 920. 13. 319. 76. 77. 31. 5 Spl een%p& 8320820410 B9 Qo@l. 8

0.32.0-2.0 Stomach3.5 1.312.96.611. 13. 115. 56. 63.

-1.8 22128 Specification

as at 19 09 2005 Snall |ntest|ne 3.6 0.38.02.013. 03 .7 23

0. 319

0 1.26 . 60. 35.60.914

1.5 0. 4t?a5fe“§hﬁéfﬁﬁ %5 aSuf ﬁﬁxﬁfdthe sol ution of |88Re-DTDD in

10

As radiation accumulation mechanism in the lung and the
liver cancer are similar, it is convenient to detect the level
of radiation accumulating in the lung of a mouse suffering from
liver cancer. As found in Tables 1 to 4, compounds with a long
side chain(Tables 2 to 4) more readily accumulated in the lung,
and the clearance rate is slower than for compounds without a
long side chain(Table 1). Therefore, it can be inferred that a
radiorhenium complex of a diaminedithiol derivative having a
long side chain is effective for treating liver cancer.

Table 1: Biodistribution of the solution of %°Re-TDD in

lipiodol in mice

ﬁﬁ5__~q4ae~EQEE:EEEfffiiiﬁ 10 min 1 hr 24 hr
Specimen 4 mice 4 mice 4 mice
Blood 4.4 £ 0.4 3.0 &+ 0.7 0.6 + 0.1
Muscle 4.1 *+ 0.9 0.9 + 0.3 0.2 &+ 0.2
Fat 6.4 + 0.6 2.5 £ 0.2 0.2 £ 0.0
Heart 9.8 + 0.7 1.9 £ 0.2 0.5 + 0.1
Lung 84.3 + 25.8 [15.7 + 4.6 3.1+ 0.2
Liver 25.2 + 4.1 22.9 %+ 3.8 3.6 £ 0.7
Spleen 3.5 + 0.5 1.7 £ 0.2 0.4 £ 0.1
Stomach 3.6 £ 0.6 10.7 * 1.3 3.2 +£ 2.3
Small intestine 6.9 £ 1.6 22.3 £ 4.6 25.7 + 12.8
Kidney 13.5 £ 2.5 6.2 £ 2.5 0.8 + 0.1

Table 2: Biodistribution of the solution of %*Re-0TDD in

lipiodol in mice

Time post- 10 min 30 min 1 hx 3 hr 24 hr
. gction 3 mice 3 mice 4 mice 3 mice 3 mice

Specimen

Blood 5.2 + 1.8 3.8 £ 0.4 3.1 £ 0.5 2.8 *+ 0.3 0.6 £ 0.0
Muscle 1.5 + 0.2 1.2 £ 0.2 0.9 *+ 0.2 0.5 £ 0.1 0.2 &+ 0.0
Fat 3.6 £ 0.7 2.2 £ 0.2 1.6 £ 0.4 1.3 £+ 0.4 0.4 + 0.1
Heart 6.3 £ 1.7 4.4 * 0.3 2.7 %+ 1.0 1.9 + 0.4 0.7 £ 0.1
Lung 138.4:4+19.8 97.4+% 87.0% 6l.6% 22.8+ 3.3

20.7 13.2 10.90

Liver 15.1+ 2.4 21.6F 4 20.1%+ 3.3 |19.7+ 6 7.3 £ 1.5
Spleen 2.6 + 0.3 2.3 + 1 1.9 + ¢ 1.8 £ 0.3 [2.0 4+ 2.0
Stomach 3.5 £ 1.3 12.9+ 6.6 [11,1+ 3.1 [15.5+ 6.6 [3.6 + 1.8

00

4
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| i pi odol

in mce Time post--

10 mMn 30 mn 1 hr 3 hr 24 hr

3 mce3 mced mced mce3 mce n Blood13.00.69.5 1.17.0 0.85.1 1.20.60.2
Muscle2.4 0.12.0 0.21.5 0.31.0 0.20.30.0 Fat5.5 0.44.4 0.84.1 0.62.4

0.40.60.2 Heart9.1 2.35.0 0.95.5 0.42.7 0.71.50.3 Lungl137.413.185.1-7.182.2

61.9 47,29.2 15.110.3 Liver 14. 90. 714. 62. 213. 22.487.:% 063,31 1o 3pl-6&N5. 6
7

5 ecine 'ection

0.34.8 0.43.5 0.52.9 0.63.31.0 Stonachl8. 34.436.0-5.949.27.037.7 5.4-1.6
12.3 Small intestine4.8 0.38.3 0.79.7 1.211.60.39.2-6.9 Kidney9.9 0.77.4
0.56. 2 (s¥H512inBest1000. [33.5 Tabl e Ps.oBt ado St 13. bats. on] of 4 £ hes sjalsud+ on df
i a8Re- HFDDi-p— i pi-odolinpmice T e post- 12.0
Kidney 8.0 &+ 1.2 6.6 = 0.3 |5.6+ 0.9 |4a.0 + 0.5 |1.5 + 0.4
Table 3: Biodistribution of the solution of ®%Re-DTDD in
lipiodel in mice
T?m?e§€§§; 10 min 30 min 1 nr 3 nr 24 hr
Specimen 3 mice 3 mice 4 mice 4 mice 3 mice
Blood 13.0F 0.6 9.5 + 1.1 {7.0 £ 0.8 [5.1 1.2 0.6 + 0.2
Muscle 2.4 + 0.1 2.0 £ 0.2 1.5 £ 0.3 1.0 + 0.2 0.3 + 0.0
Fat 5.5 + 0.4 4.4 + 0.8 4.1 £ 0.6 [2.4 * 0.4 0.6 £ 0.2
Heart 9.1 % 2.3 5.0 £ 0.9 5.5 £ 0.4 (2.7 £ 0.7 1.5 £ 0.3
Lung 137.4+13.1 85.1* 7.1 |sz.2% 61.9+ 47.2+ 9.2
15,1 10.3
Liver 14.9+ 0.7 14.6%x 2.2 |13.2+£ 2.8 {7.7 £ 0.6 [3.3 £ 1.1
Spleen 5.6 + 0.3 4.8 £ 0.4 3.5 £ 0.5 {2.9 + 0.6 |]23.3 %+ 1.0
Stomach 18.3% 4.4 36.0% 5.9 {49.2+ 7.0 {37.7+ 5.6 + 1.6
12.3
Small intestine 4.8 £ 0.3 8.3 + 0.7 9.7 £ 1.2 11.6+ 6.3 | 9.2 + 6.9
Kidney 9.9 + 0.7 7.4 £ 0.5 6.2 &+ 0.7 5.2 * 0.7 1.9 £ 0.3
5 Table 4: Biodistribution of the solution of !?®Re~HTDD in
lipiodel in mice
Time post- . .
fection 10 min 30 min 1 hr 3 hr 24 hr
Specimen 4 mice 4 mice 3 mice 4 mice 4 mice
Blood 8.1 + 1.5 9.1 £ 5.3 4.2 £ 0.5 2.8 £ 0.5 0.6 £ 0.1
Muscle 1.9 + 0.3 1.5 £ 0.2 1.1 + 0.2 0.8 £ 0.2 0.4 + 0.1
Fat 3.9 £ 0.5 2.8 + 0.5 2.7 % 0.6 2.0 % 0.6 0.8 £ 0.3
Heart 9.4 £ 3.0 6.0 £ 1.1 4.7 £ 0.9 4.5 + 2.8 2.2+ 0.8
Lung 211.3+30.0 | 185.6+20.9 | 177.8+18.4 | 157.3+28.6 | 118.0*+19.5
Liver 11.6+ 1,7 15.9+ 1.6 14.4% 2.5 9.0 £ 1.8 5.6 £ 1.0
Spleen 3.6 &£ 0.8 3.1 £ 0.2 3.0 £ 0.8 2.7 £ 0.1 9.3 £ 5.2
Stomach 7.4 + 1.6 15.1+ 2.9 21.0% 1.7 19.3% 4.0 5.5 £ 1.7
Small intestine 3.4 £ 0.5 6.5 X 0.6 9.3 £ 1.0 12,2+ 1.3 6.2 £ 3.4
Kidney 7.0 *+ 1.8 6.5 + 0.9 6.1 + 1.4 6.2 £ 1.2 3.3 + 0.7
Industrial Applicability
As apparent from the above description, the present
10 invention provides novel diaminedithiocl derivatives or
pharmaceutically acceptable salts thereof and radiocrhenium or
radiotechnetium complex thereof. The present invention also
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10 mn 30 mn 1 hr 43 hr 24 hr Specinmen ection4 mce4 mce3 mcemnce4 mce
Bl 0od8.1 1.59. 15. 34. 20.52.80.50.60.1 Musclel.9 0.31.50.21.10.20.80.20.40.1
Fat3.9 0.52.80.52.70.62. 00. 60.80.3 Heart9.4 3.06.01.14.70.94.52.82.20.8
Lung211. 3-30. 0185. 6-20.9177. 818. 4157. 328. 6118. 019.5
Liverl1ll.61.715.91.614.4x-2.59.01.85.61.0 Spl eers%eﬁfication as at 19 09 2005
0. 83.10.23.00.82.70.19.35.2 Stonmach7.4 1.615.12.921.01. 719.3-4.05.51.7
Smal | intestine3.4 0.56.50.69.31.012. 21. 36. 23. 4 Kidney7.0
1.86.50.96.11..46.21.23.30.7 Industrial licability As apparent fromthe
above de%%?fﬁ??%n? fﬁ%P?ﬁﬂﬁigﬂtqofotfﬁ%%éﬁQiﬁ%ﬁ§Fo€F'égrn83 “di*aAfi fedi t hi ol
deri vati ves . gpaénaceugitalhy acceg%ab[g salts thereof and radi orheni um
CORBF X RS E6F TV A Pragent S VBNt M'BHCI g P23 128

or radi 6tet et T um conplrex
Specification as at 19 09 2Q05 @rovides a conposition for treating liver
cancer comPPFEThgeH ' doplexSof "aPhi et MIGP28RT i Fat i SPe*ASHFBYaFeENni um
whi ch can be prepared easily and is stable after preparation,
char act er?zéds By t%2%fi if rP&carvteHosumtifat b Evd Fet aveBncatrer ver

cancer .
5 tissue, thereby being capable of achieving an efficient

treatment of liver cancer without any side effects.

Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,

10 additions and substitutions are possible, without departing from
the scope and spirit of the invention as disclosed in the

accompanying claims.
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5 tissue, thereby being capable of achieving an efficient treatnment of

| iver cancer wi thout any side effects. Al though the preferred enbodi nents
of the present invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various nodifications, 10
additions and substitutions are possible, w thgp.;fenasting: 4 e9modshe scope
and spirit of the invention as disclosed in the acconpanying clains. 24128
Specification as at 19 09 2005 What we claimis: 1. A diam nedithiol
derivative of ﬁﬂ%ggla 2 %r.a .phar maceutically acceptable salt thereof: 5
10 2 wherein: - 8, °rREM% R4 are independently hydrogen or |ower alkyl
having Cl to C5; R4 and R5 are independently hydr ogen or | ower al kyl
having Cl to C5 -or %t h&y2PohioRoe: - 385drabp?® RETand R Hre 2 187 2

i ndependent|y hydrogen or |ower alkyl having C1 to C5 or they form oxo(=0)
group, i ﬁhﬁﬁT%ﬁ?WﬁﬁcF%%%taﬁﬁﬁEt%ﬁlﬁQ?agﬁ RA% 5°¢ *hi gher  al kyl having C15 to
C24 and R4 to R7 don't formtwo, oxo(z0) groups at the sanme tinme; Rl and
R15 are i ndependently hydroBgn o?atfﬁ | protecting 20 group such as
benzoyl, acetani donet hyl ,p di Rhén thy! , et hyl am nocar bonyl, t-butyl,
trity? and acetyl, or Rl toggyper forma S S bond; and, n, o, p

an
are independently 1 & 2. N\ J/ 11
- NH N
P Rz /p
(Ha Ria
S )
N gy ‘m I I 14
' R R

R
R
1 15

10 2

wherein:

R2, R3, Rg to Ry, are independently hydrogen or lower alkyl
having C; to Cs; R; and Rs are independently hydrogen or lower
alkyl having C; to Cs or they form oxo(=0) group; R¢ and R,; are

15 independently hydrogen or lower alkyl having C; to Cs or they
form oxo{=0) group, in which at least one of R, to Riqy is higher
alkyl having Ci;s to Cyy and Ry to R, don't form two oxo (=0} groups
at the same time;

Ry and Rys are independently hydrogen or thiol protecting

20 group such as  benzoyl, acetamidomethyl, diphenylmethyl,
ethylaminocarbonyl, t-butyl, trityl and acetvl, or R; and Ris
together form a S-S bond; and,

n, o, p are independently 1 or 2,

25
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25 2528 Specification as at 19 09 2005 2. The diam nedithiol derivative or
a pharmaceutically acceptable salt thereof according to claim1, wherein

R10 is higher alkyl having Cl5 to C24. 5 3. The diam nedithiol derivative
or a pharmaceutically acceptable salt thereof according to claim1,

wherein R10 is higher alkyl having C15 to C2Qgpéirifieodiam nedd bijsol
derivative or a pharnmaceutically 10 acceptable salt thereof according to

claim2 or claim3, wherein R10 is linear alkyl w thout a branch. 5. The
di am nedi t hi ol derjvative .or a pharmaceuticall accept abl e sal t .t her eof
according to clzgi n#h, %\}naé“rlé’ieﬁltn},g)log g%drlﬁrati%e a%éé &1 IPTPEGefRerF 8. The

di am nedi_t hi 04 X eri valtti V of a phar ng.ceuti cal LX afcegitlabl e salts thereof
accor di n§°f8° hi*Tm B WhdlEPR RECCREC P RIS afitF L4 ar 8Tt oget A8r et hy!
and R1l, R4, R5, R6, R7, R8, R9, 20 Rl11l, R12 and R15 are all together

hydr ogen 1¥Pexiid 5yi a2 Hididi €1 6P Gerivative or pharnmmceutically acceptable
salts thereof according to claim1, wherein R4 and R5 form oxo(=0) group.
25 2628 Specification as at 19 09 2005 8. The di am nedithiol derivative or
a pharmaceutically acceptable salts thereof according to claim1, wherein
R6 and R7 for rﬁ.oxme:@iag]—i(gﬁs:}thiol derivative or a pharmaceutically

acceptable salt thereof according to claim 1, wherein Ry, is

higher alkyl having Cjs to Cip.

4. The diaminedithiol derivative or a pharmaceutically
10 acceptable salt thereof according to ¢laim 2 or claim 3, wherein

R10 is linear alkyl without a branch.

5. The diaminedithicol derivative or a pharmaceutically
acceptable salt thereof according to c¢claim 4, wherein n, o and p

15 are all together 1.

6. The diaminedithiol derivative of a pharmaceutically
acceptable salts thereof according to claim 5, wherein R,, Ri,
R;; and R;; are all together methyl and R;, Ry, Rs; Rg, R, Rz, Rg,

20 Ri:, Ryz and R;s are all together hydrogen.

7. The diaminedithiol derivative or pharmaceutically
acceptable salts thereof according to claim 1, wherein R; and Rg
form oxo(=0) group.

25
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5 9. Aconplex of a diam nedithiol derivative according to any one of
claiml1l to claim8 with radi orheniumor radiotechnetium 10. A conposition
for treating liver cancer conprising a 10 conplex of a di am nedit hi ol
derivative according to any one of claiml to claim8 w th radiorhenium
and lipiodol. 11. A pharmaceutically acceptabl g, Qefn-PYEOIER Go o5hedsi | €
preparative kit of the conposition for treating |liver cancer 15 according
to claim10 conprising a first container containing a |yophilized

di am nedi t hi ol gerjvatjve .acgg){}clil' ng o any;one of _claim1l to. cl %i m8, a

j
. . e ahineé erivative “or .a ha t ITy. .
reduci ng agent and additives; and a Second ' contai’ner contar nimg i pi odol .

20 12. The pharmaceutically acceptabl.e non-pyr.ogenic sterile preparative
kit of tﬁ“‘é:cg HPOSI tslao'%lsfJ%)r%'ﬁ}étefc’%af‘|£)?1°gm{lin\?eFO E%?fﬂ’g ’a@é%‘?%’i%gRﬁtﬁn‘glPdi m 11,
wherein the reducing agent and the additive are tin chloride and tartaric
acid, redpEBtTXRNY) 95°UF3. A pharmaceutical |y acceptabl e non- pyrogenic,
sterile 2728 Specification as at 19 09 2005 preparative kit of a conplex of
di am nedi t hi ol derivative radiorheniumin the conposition for treating
liver cancer according to claim10 conprising a first container containing
a |ybdphilized % &nicreat¢hi v adé#liavaﬁ?%ha@éogarh‘gattldeaﬁycw@n@f to5 claim 1
to claim8, a reducing agent and an additive. 14. The pharmaceutically
accept ablke¥ynoRrnpyr efenrézim stlerite prlepgar atfi verikht ghdacemnibex of

di am nedithiol derivative-radiorheniumaccording to claim13, wherein the
10 reduciragiafrerimesndnt he additive are tin chloride and tartaric

10. A composition for treating liver cancer comprising a
10 complex of a diaminedithiol derivative according to any one of

claim 1 to claim 8 with radicorhenium, and lipiodol.

11. A pharmaceutically acceptable non-pyrogenic, sterile
preparative kit of the composition for treating liver cancer

15 according to claim 10 comprising a first container containing a
lyophilized diaminedithiol derivative according to any one of
claim 1 to claim 8, a reducing agent and additives; and a second

container containing lipiodol.

20 12. The pharmaceutically acceptable non-pyrogenic,
sterile preparative kit of the composition for treating liver
cancer according to claim 11, wherein the reducing agent and the

additive are tin chloride and tartaric acid, respectively.

25 13. A pharmaceutically acceptable non-pyrogenic, sterile
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acid, respectively. 28128

Specification as at 19 09 2005

preparative kit of a complex of diaminedithiol derivative-
radiorhenium in the composition for treating liver cancer
according to claim 10 comprising a first contalner containing a
lyophilized diaminedithicl derivative according to any one of

5 claim 1 to claim 8, a reducing agent and an additive.

14. The pharmaceutically acceptable non-pyrogenic,
sterile preparative kit of a complex of diaminedithiol
derivative-radiorhenium according to <c¢laim 13, wherein the

10 reducing agent and the additive are tin chloride and tartaric

acid, respectively.
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