[DESCRIPTION]Specification [Title of Invention]SELF-MAGNETICMETAL-SALENCOMPLEX
COMPOUND [Technical Field] [0001] The present invention relates to a self-magnetic metal-salen
complex compound. [Background Art] [0002] Generally, when a drug is administered to a living
body, it reaches an affected site and exerts its pharmacological effects at that affected site, thereby
exerting its therapeutic effects. On the other hand, even if the drug reaches tissue other than the

affected sit«?ﬁ‘%&@,ﬁnﬁml tissue)3 it \é\{HICn%rpe therapeutic. [0003] Therefore, how to guide the
drug to the airécted site 1s mportam}.]%\ tecehnique to guide the drug to the affected site is called drug
delivery, wHiGtehaidhesriamtively shidieehth@NEVEIoped reoBhiAl {BA0EN  ThiSgmBidetivery has at
least two ag.yéggg?mg)ne advantage is that a sufficiently high drug concentration can be obtained at
the affected site tiSsue.”"Pharmacological effects will not be seen unless the drug concentration at the
affected sit¢Tiscardomgtantivalue or more. The therapeutic effects cannot be expected if the

concentration is |OV@ T@? second advantage is that the drug is guided to only the affected site tissue
and, therefore, adv 1% eactions to the normal tissue can be inhibited. [0005] Such drug delivery

is most effective foTReaneseteatnaitidy akitsenes agesss-Masianiitioe)-agratsdohipiéthe cell
growth of cancer cells which divide actively, so that the antitumor agents will also inhibit the cell growth

of even the SRR sue in which cells divide actively, such as bone marrow, hair roots, or alimentary

canal mucossdidebhd Art]
[0002]

Generally, when a drug is administered to a living body, it reaches an
affected site and exeris its pharmacological effects at that affected site, thereby
exerting its therapeutic effects. On the other hand, even if the drug reaches tissue
other than the aiffected site (that is, normal tissue), it will not be therapeutic.

[0003]

Therefore, how o guide the drug fo the affected site is important. A
technique to guide the drug to the affected site is called drug delivery, which has
been actively studied and developed recently.

[0004]

This drug delivery has at least two advantages. One advantage is that a
sufficiently high drug concentration can be obtained at the affected site tissue.
Pharmacological effects will not be seen unless the drug concentration at the
affected site is a constant value or more. The therapeutic effects cannot be
expected if the concentration is low. The second advantage is that the drug is
guided to only the affected site tissue and, therefore, adverse reactions to the
normal tissue can be inhibited.

[0005]

Such drug delivery is most effective for a cancer treatment by antitumor
agents. Most antitumor agents inhibit the cell growth of cancer cells which divide
actively, so that the antitumor agents will also inhibit the cell growth of even the

normal tissue in which cells divide actively, such as bone marrow, hair roots, or



Therefore, cancer patients to whom the antitumor agents are administered suffer adverse reactions
such as anemia, hair loss, and vomiting. Since such adverse reactions impose heavy burdens on the
patients, the dosage needs to be limited, thereby causing a problem of incapability to sufficiently obtain
the pharmacological effects of the antitumor agents. [0007] Alkyl antineoplastic drugs among such
antineoplastic drugs are a generic term for antitumor agents having the ability to combine an alkyl
group (-CH2-iOH2-1) with, for example, a nucleic acid protein. It alkylates DNA and inhibits DNA
replication, %éﬁ&%&%‘f?&é@iﬂ‘f’ & action works regardless of cell cycles, also works on cells of the
Go period, has a stjomgpeffect on cells which grow actively, and tends to damage, for example, bone

marrow, alimentary_canal] mucosa, germ cells, or hair roots. [0008] Moreover, antimetabolite
antineoplastic drugﬁé @ﬁ%ﬁlpﬁﬂ?&g Hﬁ%%ss{?u‘ﬂﬂﬂ%&t%ﬁwﬁlﬁ H5MRb e AR RIS B etabolites

in a protein syimshesdsgreecesacivpaisuetliadyarienmxaniedsbibiing wyrtinass Shiwe augleic acids,
and specifically acts on cells of a mitotic period. [0009 Furthermore, antitumor antibiotics are

ells ¢ ] !

chemical sUBNERGLRRIAIEDBYSHIRRIMGRHISRTS RRVES ARRESuthe-dasREE Sipafiedrs shibition and
DNA strandjihigakineheagyexdtliiagtivimesaetivitys (GdddabilinAlR9. SisrBHyedphibitarphave
antitumor effects by directly acting on microtubules that serve important roles to maintain normal
functions offEIE)36PeRisAIRE RS Bl Hhm § YiHBRELEBMSY cell division, locating cell organelles, and
transporting subst .}The microtubule inhibitors act on cells, which divide actively, and nerve cells.
[0011] Moreover, platinum preparations inhibit DNA synthesis by forming DNA strands, interchain
bonds, or DNA prot%i'ﬁﬂb@ﬁﬂ%?@é’i_ﬂﬁﬁrﬁfé)%sréﬁ"r@@ﬁrﬂé@?&?@ﬂﬁﬁ@?l@iﬁﬂﬁ%é@ggg &y Erapppligopathia
and requireg,glargeamonat abind %Uﬁ%em@%i[ %@Lombﬁﬂrg??g?ﬂ%f%r n?éaﬁ@ﬁﬁ%ﬁzb)

emale hormones dr

antineoplastic drugs are effective against hormone-dependent tumors.
anti-androg@tiitirdgs aremeitinisteredas aacishdrsgein-dépataeteprédifticoandanbied I3NA  Also,

o eiaa g Ay el 8 A HMeOLIBIOSIER ! ERGMES RAUGPITSRE g morecular

biological characters specific 1o respective malignant tumors. oréeover, topoisomerase
inhibitors are@hgymestieofdhm Giapityiogneratinstioreak§ant DN Adisduticinghog thetiveimbedof tangles

of DNA str gl A topoisomerase inhihitor | is an enzyme that.generates breaks in one strand of a
circular DNaga, g % e g‘%ﬁg?s FANC %réa ll?’a%%&?nag%ség the rgrgergk%%ﬂfﬁcﬁn é‘?85%13%%r%%}sinhibitor Il

temporarily dreaksdmith the two strands of the circular DNA, lets other two DNA strands pass between
the former two straﬂsiosoga}nd reconnects the broken strands.

Moreover, antimetabolite antineoplastic drugs are compounds having
structures similar to those of nucleic acids or metabolites in a protein synthesis
process, impairs cells by, for example, inhibiting synthesis of the nucleic acids, and
specifically acts on cells of a mitotic period.

[0009]

Furthermore, antitumor antibiotics are chemical substances produced by
microorganisms, have actions such as DNA synthesis inhibition and DNA strand
breaking, and exhibit antitumor activity.

[0010]

Also, microtubule inhibitors have antitumor effects by directly acting on
microtubules that serve important roles to maintain normal functions of cells, for
example, by forming spindles during cell division, locating cell organelles, and
transporting substances. The microtubule inhibitors act on cells, which divide

actively, and nerve celis.



[0015] Furthermore, nonspecific immunopotentiators inhibit an increase of cancer cells by
activating the immune system. [0016] Topical anesthetics also have the advantage of drug
delivery. The topical anesthetics are used to treat topical itches and pains of, for example, mucosa or
skin caused by hemorrhoidal disease, stomatitis, gum disease, cavities, tooth extraction, or operations.
Lidocaine (product name: xylocaine) is known as a representative topical anesthetic; however,
lidocaine is faster-zgtgﬂ but has an antiarrhythmic effect. Furthermore, if lidocaine which is an
anesthetic is inject tJ) the spinal fluid when giving spinal anesthesia, lidocaine will spread through
the spinal fluid; andiiv@overstptaive scepaiardiiors imfabit tNAidopsinesinight feasing caical part of
the spinal cord and thereg .cause,a respiratory function to stop and bring about critical adverse
effects. [00TTF0S. ANRAHEOBES SNE AR IR URcCdRRLFLRISty SOTREPILENF &kirior. This is
to load the eatriecantichstreds tesipartiatenasaeiafestadgitemvilht berdid gepnsbbaathe carrier
carry the drug to the iﬁected site. [0018] A promising candidate of the carrier is a magnetic
substance and ther suggested method of attaching the carrier, which is the magnetic substance,

to the drug and allopipadhadgarrieaiamamesemulaiedopldbecalipcipd site by enagngligifisid (see, for
example, Patent Literature 1). £0019] However, when using the magnetic substance carrier as the

carrier, it hd¥ HEBRSHFRE IR T i BRIyt kERaIRIT AT RS e P haHRIEEYUbsRNEE caffier,

molecules QfdhfrfaEies duaenRrBlh:glaBbeaRid inBresdadeshpigal problems about binding strength
and affinity between the carrier and the drug molecules; and it is originally difficult to achieve the

practical use of the[ﬁ‘%g?ﬂetic substance carrier. [0020] Therefore, the inventors of the present
nvention suggested @donieaanasafiflt RS e Chalty R NG ARRIRYE dbiaeagdve spin
charge density are bonded to a basic skeleton of‘an organic compound, and which has suitability as a
whole insoffrdectesdhridairmsnpetdasraplitridabhiiegiodl sharagirricokaiiing byesnenttenal
magnetic fi%;@ﬂgrj& {n@{%@ical anesthetic is applied to a human body or an animal, it is retained in an
area where a magnetic field is applied topically by the magnetic field outside the body and the
medicinal effects th@Cf topical anesthetic originally has are exerted on the area. The

e Temes SYRISHIE Siheg B I SRl 8 I Sl i oo
substanceshissEsfomeXaipleardorcPatgittd_ it tureniandfitesaiyics desciiidg subsiitition of
D S B Ao AL AL e R S 2l S TR R ERlelt gy 2) are
circular DNA, lets the other strand pass, and then closes the breaks; and a
topoisomerase inhibitor 1l temporarily breaks both the two strands of the circular
DNA, lets other two DNA strands pass between the former two strands, and
reconnects the broken strands.
[0015]
Furthermore, nonspecific immunopotentiators inhibit an increase of cancer
cells by activating the immune system.
[0016]
Topical anesthetics also have the advantage of drug delivery. The topical
anesthetics are used to treat topical itches and pains of, for example, mucosa or skin
caused by hemorrhoidal disease, stomatitis, gum disease, cavities, tooth extraction,
or operations. Lidocaine (product name: xylocaine) is known as a representative
topical anesthetic; however, lidocaine is faster-acting, but has an antiarrhythmic

effect. Furthermore, if lidocaine which is an anesthetic is injected into the spinal fluid



[Patent Literature] [0022] [Patent Literaturé 1] JP-A-2001-10978 [Patent Literature 2] W02008/001851
[Non Patent Literature] [0023] [Non Patent Literature 1] Hiizu lIwamura, Science, Feb. 1989 issue, p.p.
76-88 [Non Patent Literature 2] Krsity Cochran et al., Structural Chemistry, 13(2002), p.p. 133-140
[Summary of Invention] [Problems to be Solved by the Invention] [0024] However, regarding the
methods and compounds described in Patent Literatures 1 and 2, the molecular structures of
metal-salen complexes which exer%harygcolo ical effects gg%e not nl?gess,arily clear. Furthermore,

neither Non %’éﬁ{‘ﬂﬂ%&ﬁm TﬁgF oS NEL L‘iﬂ%?ﬂ%‘?ﬂ \fé’é’% W%ﬁgﬁ%ﬁt@’f@d@ﬁ The

present inveniienouas gexiseid ithighiofsiahailconsiancegranddtisacephigtiattibetwention to
clarify the molecular structures of metal-salen complexes, which exerts pharmacological effects, and

C A
rovide me o8 G0 ARG IErE R AP R AV SRS G I A R GO PR BEahomselves,
and their desiatides:fMeans for Solving the Problems] [0026]

[0017]

An example of a specific method for the drug delivery is the use of a carrier.
This is to load the carrier, which tends to concentrate on the affected site, with the
drug and have the carrier carry the drug to the affected site.

[0018]

A promising candidate of the carrier is a magnetic substance and there is a
suggested method of attaching the carrier, which is the magnetic substance, to the
drug and allowing the carrier to be accumulated at the affected site by a magnetic
field (see, for example, Patent Literature 1).

[0019]

However, when using the magnetic substance carrier as the carrier, it has
been found that it is difficult to aurally administer the magnetic substance carrier,
molecules of the carrier are generally giant, and there are technical problems about
binding strength and affinity between the carrier and the drug molecules; and it is
originally difficult to achieve the practical use of the magnetic substance carrier.

{0020}

Therefore, the inventors of the present invention suggested a topical
anesthetic in which side chains for giving positive or negative spin charge density
are bonded to a basic skeleton of an organic compound, and which has suitability as
a whole insofar as the topical anesthetic is guided, by means of magnetic sharing by
an external magnetic field; and if the topical anesthetic is applied to a human body
or an animal, it is retained in an area where a magnetic field is applied topically by
the magnetic field outside the body and the medicinal effects that the topical
anesthetic originally has are exeried on the area. The above-mentioned publication
describes the iron-salen complex as an example of such a drug (see Patent

Literature 2).



In order to achieve the above-described object, the present invention provides a metal-salen complex
compound regarding which each of multiple molecules of a metal-salen complex or its derivatives is
multimerized via water. [0027] The metal-salen complex compound can contain the metal-salen
complex or a dimmer of the metal-salen complex. [0028] Moreover, regarding the metal-salen
complex compound, the multimerized metal-salen complex or derivatives of such metal-salen complex
can be self-magnetic. [0029] A preferred embodiment of the present invention is a self-magnetic
metal-salen compIe[Qql ﬂ)]resented by the following chemical formula (I) and its derivatives (I) where

regarding the chemigatiermuia, (IrcMiparasgiingerdvioWd o 8rddhiM enddhelid . lsihdds Os. Ir, Pt
Nd, Sm, Eu, or Gd, and each of a to f and Y is hydrogen or any one of the following (1) to (7): [0030]

(1) -002Me!Se5 -SORTERRSC DR At Lilsyature 1iansdtargiinmipronhing pupstiiepretents a
plurailty of piskRiGrACERURKL A" SAMAINAA s aamare (068 6rdanfhIn NG FuRs My mine.
cytosine, OrLLijtzeé?'gtlzfréSQ)-aerg%gu%d-. H2, -NHRI, or -NR1R2
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[0022]
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[0023]

[Non Patent Literature 1] Hiizu lwamura, Science, Feb. 1989 issue, p.p.
76-88
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[Summary of invention]

[Problems to be Solved by the Invention]

[0024]

However, regarding the methods and compounds described in Patent
Literatures 1 and 2, the molecular structures of metal-salen complexes which exert
pharmacological effects are not necessarily clear. Furthermore, neither Non Patent
Literature 1 nor 2 notes that drugs themselves become magnetic.

[0025]

The present invention was devised in light of such circumstances and it is
an object of the invention to clarify the molecular structures of metal-salen
complexes, which exerts pharmacological effects, and provide metal-salen
complexes, which have such molecular structures and are magnetic themselves,
and their derivatives.

[Means for Solving the Problems]



(were regarding (5) above, R1 and R2 are alkyl or alkane with the same carbon number or the carbon
number from 1 to 6); (6) -NHR3-, -NHCORS3, or -R3 (where regarding (6) above, R3 represents a
substituent bound as a result of desorption of hydrogen or a functional group such as a hydroxyl group
or the like; and (7) halogen atoms. [0031] Regarding (6) above, charge transfer of R3 should
preferably be less than 0.5 electrons. Also, R3 is any one of compounds represented by the following
formulas (8) to (34): [0032] (8) ibuprofen piconol, phenylpropionic acid analgesic/anti-inflammatory
(10) drug for treatirf& erlipemia N OH (11) antibacterial

In order to achieve the above-described object, the present invention
provides a metal-salen complex compound regarding which each of multiple
molecules of a metal-salen complex or its derivatives is multimerized via water.

[0027]

The metal-salen complex compound can contain the metal-salen complex
or a dimmer of the metal-salen complex.

[0028]

Moreover, regarding the metal-salen complex compound, the multimerized
metal-salen complex or derivatives of such metal-salen complex can be
self-magnetic.

[0029]

A preferred embodiment of the present invention is a self-magnetic
metal-salen complex represented by the following chemical formula (I) and its

derivatives

H

where regarding the chemical formula (1), M represents Fe, Cr, Mn, Co, Ni, Mo, Ru,
Rh, Pd, W, Re, Os, Ir, Pt, Nd, Sm, Eu, or Gd, and each of ato fand Y is hydrogen or
any one of the following (1) to (7):

[0030]

(1) -CO;Me;

(2) -CO(OCH,CHz),0CHs;



(12) fluorochrome (rhodamine) (13) hormone (estrogen) (14) hormone (estrogen) (Fe(salen)170)
(15) Taxol (paclitaxel) (16) amino acid (glycine) (17) amino amino acid (alanine) 0 (18) amino acid
(arginine) H2N,, OH

(3)
-
N

Oy

{(where regarding formula (4), R, represents a plurality of nucleic acids
which are combined together and are formed of adenine, guanine, thymine, cytosine,
or uracil);

(5) -NHCOH, -NHy, -NHR4, or -NR4R;

(were regarding (5) above, Ry and R; are alkyl or alkane with the same
carbon number or the carbon number from 1 to 6);

(6) -NHR-, -NHCOR3, or -Rs

(where regarding (6} above, Rj represents a substituent bound as a result of
desorption of hydrogen or a functional group such as a hydroxyl group or the like;
and

(7) halogen atoms.

[0031]

Regarding (6) above, charge transfer of R; should preferably be less than
0.5 electrons. Also, Rz is any one of compounds represented by the following
formutas (8) to (34):

[0032]

{8) ibuprofen piconol, phenylpropionic acid analgesic/anti-inflammatory



(19) amino acid (asparagine) H2N H2N' OH (20) amino acid (aspartic acid) OH (21) amino acid
(cysteine) (22) amino acid (glutamic acid) (23) amino acid (histidine) N OH (24) amino acid
(isoleucine) (25) amino acid (leucine)

ibupraien

(9) mefenamic, anthranilic-acid anti-inflammatory analgesic

e MHT/ MTM mefenamic acid

(10) drug for treating hyperlipemia

1 /ﬂ%
E\; o pefloxacin

N s ¥ "
L

< - N
i ’i.. ml%l
N -

(11) antibacterial

C‘;.

(12) fluorochrome (rhodamine}
{_‘;%
i ﬁ@gm Mfm%“%ﬁ b

Ri= < Tﬁ’
. COOGH; j@

e?“»e. M



6 (26) amino acid (lysine) NH2 0 (27) amino acid (methionine) (28) amino acid (phenylalanine) O
(29) amino acid (proline) (30) amino acid (serine) (31) amino acid (tryptophan) 0 (33) amino acid
(tyrosine)

(13) hormone (estrogen)

ﬁ'

8
o e fsaken Oy

o

{IFedsaten L0 '

{15) Taxol (paclitaxel)

{iFeizatan) Ol =—

(16) amino acid {glycine)

R1= jjju\{-wﬂ“aﬂﬁ
Ry

(17) amino acid (alanine)



(34) amino acid (valine). 0 [0033] Furthermore, the present invention provides a local anesthetic
having a self-magnetic metal-salen complex compound wherein R3 is a substituent represented by
any of the following formulas (35) to (45) obtained as a result of desorption of hydrogen from a
compound which has a methyl group and whose charge transfer is less than 0.5 electors (e): [0034]
(35) general name: lidocaine MacWrite (36) general name: ethyl aminobenzoic acid (37) general
name: oxybuprocaine hydrochloride (38) general name: dibucaine 0 HCI AH3

H

(18) amino acid (arginine)

ﬁgw,wf?ﬁ M

_ANH

~

w%?ﬁﬁ
ot

{19) amino acid (asparagine)

{21) amino acid (cysteine)

I“ﬁﬁ
HM&‘, ‘;KW”{;/WO
PoHE
M OH

{22) amino acid (glutamic acid)

10



(40) general name: ethylpiperidinoacetylaminobenzoate O (41) general name: procaine 4-12N (42)

general name: mepivacaine (43) general name: p-butylaminobenzoyldiethylaminoethyl hydrochloride
CHa efti (44) general name: bupivaca ne hydrochloride (45) general name: ropivacaine hydrochloride
hydrate.

/%
g “‘%@

(23) amino acid (histidine)

(24) amino acid (isoleucine)

V?
£

L.
H

S b
%«gf‘ o

N Y
i

(25) amino acid {leucine)

{27) amino acid {methionine)

11



[0035] Furthermore, the present invention provides an antineoplastic drug having a self-magnetic
metal-salen complex compound wherein R3 is any one of compounds represented by the following
formulas (46) to (110), which combines with a main skeleton of the compound of the above formula |
via a linking group part obtained as a result of desorption of hydrogen (however, with the compound
(90), a cyano group (-ON) is the linking group): [0036] (46) general name: ifosfamide, alkyl
antineoplastic drug (47) general name: cyclophosphamide, alkyl antineoplastic drug formu a4 ClI 20
(48) general name: d_g%%pazine, alkyl antineoplastic drug formu | a5 (49) general name: busulfan,

u ;

alkyl antineopla%fr
ESgpr .
Hal E’”"’

(28) amino acid (phenylalanine)
L

U, o

5 ‘!"‘3
N

(30) amino acid (serine)
) {ng

oo

ot

‘%"k

OH

(31) amino acid (threonine)

b ‘
L on
RN

i

i}

(32) amino acid (tryptophan)

12



form6 Rikp 0 O (50) general name: melphalan, alkyl antineoplastic drug formula7 (51) general name:
ranimustine, alkyl antineoplastic drug formu | a8 NOOCH3 OH (52) general name: estramustine
sodium phosphate, alkyl antineoplastic drug f ormu | a9 (53) general name: nimustine hydrochloride,
alkyl antineoplastic drug (54) general name: capecitabine, antimetabolite antineoplastic drug formu |
al20

[0033]

Furthermore, the present invention provides a local anesthetic having a

self-magnetic metal-salen complex compound wherein R; is a substituent
represented by any of the following formulas (35) to (45) obtained as a result of
desorption of hydrogen from a compound which has a methyl group and whose
charge transfer is less than 0.5 electors (e):

[0034]

(35) general name: lidocaine
m—g.ﬁ
@ WW\NM{:HS
N o L
CHy  CHy
tdpeaine

13



- (56) general name: carmofur, antimetabolite antineoplastic drug (57) general name: gimeracil,
antimetabolite antineoplastic drug formulal4 ct OH (58) general name: oteracil potassium,
antimetabolite antineoplastic drug formulal5 (59) general name: cytarabine, antimetabolite
antineoplastic drug

(36) general name: ethyl aminobenzoic acid

{38) general name: oxethazaine
Ci—k

AN ’YM YEYY

%

g:.
‘s Qgﬁﬂ ﬁ%’gﬁ H&“,,,f

i

O

(39) general name: dibucaine

P Mg OOt
' Loy MO
¢

"I MMW “wwf*“aﬁﬁ
H

(40) general name: ethylpiperidincacetylaminobenzoate

(41) general name: procaine

14



fo ulal6é (60) general name: cytarabine ocfosfate, antimetabolite antineoplastic drug formulat7 OH
(61) general name: tegafur, antimetabolite antineoplastic drug formu lal8 (62) general name:
doxifluridine, antimetabolite antineoplastic drug foram 1al9 0 Oil OH (63) general name:
hydroxycarbamide, antimetabolite antineoplastic drug formu | a20 0 '

A o ™S Ty

(42) general name: mepivacaine

g‘i i

(45) general name: ropivacaine hydrochioride hydrate.

ey ﬁﬁ | 1

T

{ij"§s‘ |

[0035]

Furthermore, the present invention provides an antinecplastic drug having a
self-magnetic metal-salen complex compound wherein R; is any one of compounds
represented by the following formulas (46) to (110), which combines with a main

skeleton of the compound of the above formula | via a linking group part obtained as

15



(64) general name: flucrouracil, antimetabolite antineoplastic drug (65) general name:
mercaptopurine hydrate, antimetabolite antineoplastic drug formu |1 a22 (66) general name:
fludarabine phosphate, antimetabolite antineoplastic drug forumu | a23 (67) general name:
gemcitabine hydrochloride, antimetabolite antineoplastic drug formu |1 a24 OH F (68) general name:
actinomycin-D, antitumor antibiotic

a result of desorption of hydrogen (however, with the compound (20), a cyano group
(-CN) is the linking group):
[0036]

(46) general name: ifosfamide, alkyl antinecplastic drug

Formulad

{47) general name: cyclophosphamide, alkyl aniineoplastic drug

fﬁrmﬁiaé

{48) general name: dacarbazine, alkyl antineoplastic drug

formulab

(49) general name: busulfan, alkyl antineoplastic drug

16



CH3CH3 MeGlymethylglycine MeVal N- methylval ine (69) general name: aclarubicin hydrochloride,
antitumor antibiotic formu 1 a26 00 N-OH3 H3 CH3 (70) general name: idarubicin hydrochloride,
antitumor antibiotic formu | a27 (71) general name: epirubicin hydrochloride, antitumor antibiotic (72)
general name: zinostatin stimalamer, antitumor antibiotic

formulab
N W
H3Cu o A~ S
__z.«S~s:~ o

(50) general name: melphalan, alkyl antineoplastic drug

formulal

(51) general name: ranimustine, alkyl antineoplastic drug

formulaB

| H

(52) general name: estramustine sodium phosphate, alkyl antineoplastic drug

Tormilad

{53) general name: nimustine hydrochloride, alkyl antineoplastic drug

17



formula29 chromephore part CH30 CH 3 Ho CH 0 HN, CH3 apoprotein part
R-Na-Ala-Pro-Thr-Ala-Thr-Val-Thr Pra-Ser-Ser-
Gly-Leu-Ser-Asp-Gly-Thr-Val-Val-L'ys-Val.Ala-Gly-Ala-Gly-Leu-GIn-Ala-Gly-Thr-Ala-Tyr-Asp-Val-Gly-
GIn-Cys-Ala-Trp
Val-Asp-Thr-Gly-Val-Leu-Ala-Cys-Asn-Pro-Ala-Asp-Phe-Ser-Ser-Val-Thr-Ala-Asp-Ala-Asp-Gty-Ser-Ala
-Ser-Thr,Ser-Leu-Thr-Val-ArgArg-Sar-Phe-Glu-Gly-Phe-Leu-Phe-Asp-GlyThr-Arg-Trp-Gly-Thr-Val-Asp
-Cys-Thr-Thr-Ala-Ala-Gys-GIn-Val-Glyieu-Ser-Asp-Alaala-Gly-Asn-Gly-Pro-Glu Gly-Val
AIa-IIe,Ser-Phgﬁ-ﬁﬁﬁ {B}and R2 differ from one another and represent the following formulas,
respectively, and the same applies gﬁH an@ﬁ,3

i

N ' «HCl
O

(54) general name: enocitabine, antimetabolite antineoplastic drug

formulall
NHCO(CHa)20CH3
e N

{55) general name: capecitabine, antimetabolite antineoplastic drug

fermula12

sy

(56) general name: carmofur, antimetabolite antineoplastic drug

18



Al=H or NH4 A2,A3=H or NH4 or C4H9 (A2 and A3 do not represent 04H9 at the same time)
M+n:approxi a ely 5.5 on average (73) general name: daunorubicin hydrochloride, antitumor antibiotic
formula30 (74) general name: bleomycin hydrochloride, antitumor an bio formu | a32 Bleomycin Ac
Bleomycin Al:R= Bleomycindemethyl -A2 Bleomycn A2

formulal3
H

(57) general name: gimeracil, antimetabolite antineoplastic drug

formulal4

(58) general name: oteracil potassium, antimetabolite antineoplastic drug

formulal5s

(59) general name: cytarabine, antimetabolite antineoplastic drug

19



Bleomycin 42-a Beomycin A2_b Bleomycin AF 0 Bleomycin Bl Bleomycin-B2 Bleomycin B4 (76)
general name: peplomycin sulfate, antitumor antibiotic formu | a33 (77) general name: mitomycin C,
antitumor antibiotic (78) general name: amrubicin hydrochloride, antitumor antibiotic formula35 0 OHO

(79) general name: vibramycin hydrochloride, antitumor antibiotic

formulal6

(60) general name: cytarabine ocfosfate, antimetabolite antineoplastic drug

formulal?
W
[N
O mﬂfgﬁ
i b
Gﬁ@ﬁ%ﬁﬁ%ﬁ@*%wi*- - o Ho)

{Na

oH

(61) general name: tegafur, antimetabolite antineoplastic drug

formulal8

(62) general name: doxifluridine, antimetabolite antineoplastic drug
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formu a36 a OHO (80) general name: pirarubicin hydrochloride, antitumor antibiotic formu 1 a37 (81)
general name: docetaxel hydrate, microtubule inhibitor formu | a38 (82) general name: vincristine
sulfate, microtubule inhibitor formu | a39 (83) general name: vinblastine sulfate, microtubule inhibitor

formu | a40 (84) general name: vinorelbine ditadrate, microtubule inhibitor formu | a41 (85) general
name: vindesine sulfate, microtubule inhibitor

formulalg

{63) general name: hydroxycarbamide, antimetabolite antineoplastic drug

formula20

%ﬂ3xwﬂﬁi'
H

(64) general name: fluorouracil, antimetabolite antineoplastic drug

formula2

{65) general name: mercaptopurine hydrate, antimetabolite antineoplastic drug
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formu | a42 OH (86) general name: oxaliplatin, platinum preparation formu | a43 (87) general name: -
carboplatin, platinum preparation formula 44 mis "NI-13 (88) general name: cisplatin, platinum

preparation for mu | a45 isj H3 co;er 'NH3 a- (89) general name: nedaplatin, platinum preparation
formu | a46 3h14, '13t

formulaz?

(66) general name: fludarabine phosphate, antimetabolite antineoplastic drug
forumulaZ3

(67) general name: gemcitabine hydrochloride, antimetabolite antineoplastic drug

formulaz4

{(68) general name: actinomycin-D, antitumor antibiotic
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H3N 0 (90) general name: anastrozole, parahormone drug formu | a47 (91) general name: Afema,
parahormone drug formu |l a48 (92) general name: exemestane, parahormone drug formu | a49
(93) general name: tamoxifen citrate, parahormone drug formu | a50 ter/N-" (94) general name:
toremifene citrate, parahormone drug formula51 H3C

formula2b

CH,  CH,
MeGly = N- methylglycine
MaVal = N- methylvaline

(69) general name: aclarubicin hydrochloride, antitumor antibiotic

formulazb

Yy N ﬁ Wﬁﬁ@

+HEH

\ _ﬁg | b

oD
0=(CHy } OH

(70) general name: idarubicin hydrochloride, antitumor antibiotic
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(95) general name: bicalutamide, parahormone drug formu |1 a52 (96) general name: flutamide,
parahormone drug formu | a53 (97) general name: mepitiostane, parahormone drug formu | a54
(98) general name: estramustine sodium phosphate, parahormone drug formula55 (99) general
name: medroxyprogesterone acetate, parahormone drug formu | a56 tH3

formulaZ?
f:}@é O

(71) general name: epirubicin hydrochloride, antitumor antibiotic

formula28g

(72) general name: zinostatin stimalamer, antitumor antibiotic
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(100) general name: tamibarotene, molecular target drug formu | a57 (101) general name: Gefitinib,
molecular target drug formu a58 (102) general name: tretinoin, molecular target drug formu | a59
(103) general name: imatinib mesylate, molecular target drug formu | a60 (104) general name:
etoposide, topoisomerase inhibitor OH (105) general name: sobuzoxane, topoisomerase inhibitor
formu | a62

formula2g

chromophore part "“?

apoprotein part
R-*Mﬁ*ﬁi&-?m-Th{-A?ﬁ~Thr~%§&i*?hrépm-ﬁéf*?ﬁ$r_

Slywé_ewS@vas&Giy»ThraVaI~"<faLfys—V&BAia‘Giy-
Ala-Gly-Laur-Gln-Ala-Gly-Thr-Sla- Tyr-Asp-Val-Ghy
Gin-Lym-Ala-Trp-Val-Asp- The-Gly-val-Leu-M&la-Cys-
AsnePro-Ala-Asp-Phe-Ser-Ber-Val-Thr-Ala-Asp-Aln-
Aso-Glv-Ser-Ala-Ser-Thr-Ser-Leu-Thr-Val-Atg-Arg-
Ser-Phe-Giu-Gl-Phe-Let-Phe-Asp-Gly-The-Aeg-
Trp-Giy-The-Val-Asp-Cys-The-Thr-Alg-Ale-Cys-Glo-
Vai-Giy-Leu-Ser-Asp-Ala-Ala-Gly-Asn-Gly-Pro-Gly-
(ay-ValAa-lle-Ber-Phe-Asn

gi s R:? O
C R? o R?

R! and RZ differ from one another and
represent the foilowing formulas,

raspeg;tiveiy, and the same applies to R’1
and R 2.

Al=H or NHy
A2, A3=H or NHg or GgHg

(k2 and AS do not represent Cgqtg at the

same time)
M+n:approximately 5.5 on average
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(106) general name: irinotecan hydrochloride, topoisomerase inhibitor formu |1 a63 (107) general
name: nogitecan hydrochloride, topoisomerase inhibitor formu | a64 A .Chla (108) general name:
ubenimex, nonspecific immunopotentiator formu | a65 (109) general name: sizofiran, nonspecific
immunopotentiator) formu | a66 (110) general name: lenthinan, nonspecific immunopotentiator. formu
| a67

(73) general name: daunorubicin hydrochloride, antitumor antibiotic

formuia3d

(74) general name: doxorubicin hydrochloride, antitumor antibiotic

Tormuladt

{(75) general name: bleomycin hydrochloride, antitumor antibiotic
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- [0037] Furthermore, the present invention provides an antineoplastic drug having a self-magnetic
metal-salen complex compound wherein R3 is composed of any one of compounds represented by
the following formulas (111) to (116): (111) product name: Leuplin; and general name: leuprorelin
acetate, anti-tumor agent (112) product name: methotrexate; and general name: methotrexate,
anti-tumor agent (113) product name: Novantrone; and general name: mitoxantrone hydrochloride,
anti-tumor agent OH 0 (114) product name: photofrin; and general name: poilimer sodium, anti-tumor
agent (115) pfagduaimam8photofrin; and general name: porfimer sodium, anti-tumor agent (116)
product name: Mylotarg; and general name: gemtuzumab ozogamicin, anti-tumor agent.
[Advantageous Eﬁ%%%és of Inv??tl . ﬁ%%%g]

; \{f =R

Bleomycin Acid

Bleomycin Ay

Bleomycindemethyl -Ao o

Bleomyein ﬁg

Bleomycin ﬂ?wa
Bleomycin A,
Bleomycin ﬁ5
Bleomycin B

Bleomycin BZ A

Eleomycin B4

(76) general name: peplomycin sulfate, antitumor antibiotic
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The structures of metal-salen complexes, which exerts pharmacological effects, and their derivatives
are clarified according to the present invention. [Brief Description of Drawings] [0039] [Fig. 1] Fig.
1 is a graph showing changes in weight (TG) and the results of differential thermal analysis (DTA) with
respect to metal-salen complexes according to the present invention. [Fig. 2] Fig. 2 is a diagram
showing an integral curve of the results of mass spectrometry for the metal-salen complexes according
to the present invention. [Fig. 3] Fig. 3 is an enlarged view (Y-axis direction) of Fig. 2. [Fig. 4] Fig.

4 is a diagraff"dHoWihg a magnetic field-magnetization curve of a Mn salen complex. [Fig. 5] Fig. 5
is a diagram showing,a,magnetic field-magnetization curve of a Cr salen complex. [Fig. 6] Fig. 6 is
a diagram showtiga- it*field-magnetization curv of a Co salen complex at 37 C(310 K).

[Fig. 7] Fig. 7 shows; magrfé

t|c @;gHmagnetlzq@l cUfverof a Fe salen complex. [Fig. 8] Fig. 8 is a
diagram showmgE -maghetizationCu ves of the Mn salen complex, Cr salen complex,
and Fe salen compIeXHg%%N O |s a dlagrammatlc illustration of a state where a bar magnet
is made to be in contact Fébtan@ﬁ ar flask. [Fig. 10] Fig. 10 is a characteristic diagram
showing the relationghip étwgé*ﬁ the distance from the magnet and the number of cells per unit area.
[Fig. 11] Fig. 11 is adjei#pective view of a gﬁlsi%‘ance system. [Fig. 12] Fig. 12 is a characteristic
diagram showing rement results of cells after being placed on the guidance system by
using MRI. HO' H OH,

s}
Hz?‘é»?r« o ‘"NMIN
o H H ,

(77) general name: mitomycin C, antitumor antibiotic

formula3dd

0
0 4 %WQ

{(78) general name: amrubicin hydrochloride, antitumor antibiotic
formuladb

“HCI

(79) general name: vibramycin hydrochloride, antitumor antibiotic
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[Fig. 13] Fig. 13 is photographs showing the effects of the Fe salen complex on melanoma growth in

mice. [Fig. 14] Fig. 14 is a characteristic diagram showing the effects of the Fe salen complex on
melanomas. [Fig. 15] Fig. 15 is a diagram showing the results of a histological examination of the
Fe salen complex. [Fig. 16] Fig. 16 is a graph showing the relationship between magnetic field

intensity of the Fe salen complex and a temperature rise [Description of Embodiments] [0040]
(Example 1) A metal-salen complex according to the present invention was produced in the
following marigFnf00413 Step 1: 12 25957%17g [0042] A mixture of 4-nitrophenol (25g, 0.18 mol),
hexamethylene tetramine (25g, 0.18 mol), and polyphosphoric acid (200m1) were stirred for one hour
at the temperature of 10@degregs CelsiusOThen, that mixture was introduced to 500m1 of ethyl
acetateand 1 L (I|t) of Nater nd stlrred Mntil it completely dissolved. Furthermore, when 400 ml of
ethyl acetate wagzadgt to et Sof rihe %IOI’I separated into two phases. Subsequently, the
aqueous phase -?o WhICh separated |nto the two phases; and the

{80) general name: pirarubicin hydrochloride, antitumor antibiotic

formutald/

(81) general name: docetaxel hydrate, microtubule inhibitor

formulal38

(82) general name: vincristine sulfate, microtubule inhibitor
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Step 2: CHOAcOOM Ac200Ac I7g10044] Compound 2 (179, 0.10 mol), acetic anhydride (200
ml) and H2SO4 (minimal) were stirred for one hour at room temperature. The resulting solution was
mixed for 0.5 hour in iced water (2 L) to bring about hydrolysis. The resulting solution was filtered and
dried in air, thereby obtaining white powder. The powder was recrystallized, using a solvent containing
ethyl acetate. As a result, 24 g of Compound 3 (76% yield) was obtained in the form of white crystals.

[0045] Step 3; MO OAc Ac H2/Pd-C MeOHirt 02N C131-113N08 Mol, Wt.. 31124 3 24g [0046]
ormuia

(83) general name: vinblastine sulfate, microtubule inhibitor

formuladl

(84} general name: vinorelbine ditartrate, microtubule inhibitor

formuladi

(85) general name: vindesine sulfate, microtubule inhibitor
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A mixture of carbon (2.4 g) supporting 10% palladium with Compound 3 (24 g, 77 mmol) and methanol
(500 ml) was reduced over night in a 1.5 atm hydrogen reducing atmosphere. After the reduction was
completed, the product was filtered, thereby allowing 21 g of Compound 4 in the form of brown oil to

be synthesized. [0047] Steps 4 and 5: AcO. j3AcAcO 01-111-120/100C 281/ CleH2aNOe Mat WL.
381,38 CI2HIsNal Vol. Wt.: 237.25 4 2100g [0048]

formulad?

(86) general name: oxaliplatin, platinum preparation

formuliadl

(87) general name: carboplatin, platinum preparation

formula 44

(88) general name: cisplatin, platinum preparation
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Compound 4 (21 g, 75 mmol) and di(tert-butyl)dicarbonate (18 g, 82 mmol) were stirred over night in
anhydrous dichloromethane (DCM) (200 ml) in a nitrogen atmosphere. The resulting solution was
allowed to evaporate in a vacuum and then dissolved in methanol (100 m1). Sodium hydroxide (15 g,
374 mmol) and water (50 ml) were then added and the solution was brought to reflux for 5 hours. The
solution was then cooled, filtered, washed with water, and allowed to dry in a vacuum, thereby
obtaining a brown compound. The resulting compound was processed twice by flash chromatography
using silica g€lptherébyobtaining 10 g of Compound 6 (58% yield). [0049] Step 6: [0050]

Compound 6 (10 g, 42 ,qo was introduced into 400 ml of anhydrous ethanol, the mixture was
brought to reflux while hést€@3and several drops of ethylene diamine (1.3 g, 21 mmol) were added
into 20 ml of anhydrous ethanol while stirred for 0.5 hour. The mixture was introduced into a container
of ice, where it wgs coolgdgfig m; ad for 15 minutes. It was then washed with 200 ml of ethanol,
filtered, and driedtin a vat Bhy.
N405r 4985776829 i

cr

(89) general name: nedaplatin, platinum preparation

formuladb

{90} general name: anastrozole, parahormone drug

formulady

(91) general name: Afema, parahormone drug
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[0052] Compound 7 (8.2 g, 16 mmol) and triethylamine (22 ml, 160 mmol) were introduced into
normal methanol (methanol made by Showa Chemical, purity 99.5% or more) (50 ml); and a solution
of FeCI3 4H20 (2.7 g, 16 mmol) in a case of the Fe salen, MnCI3 4H20 (2.7 g, 16 mmol) in a case of
the Mn salen, or CrCI3 4H20 (2.7 g, 16 mmol) in a case of the Cr salen added to 10 ml of methanol
was mixed in a nitrogen atmosphere. Then the ingredients were mixed for one hour in a nitrogen
atmosphere at the room temperature, thereby obtaining a brown compound. Subsequently, this
compound wasthengied in a vacuum or its water was dried sufficiently by, for example, using
magnesium, or was adsorbed and removed by magnesmm The resultlng compound was dlluted with

vacuum, thereby oblnlngga metal-salen complex compound of a dimer contalnlng water molecules.
[0053] The Wcompound was recrystallized in a solution of dlethyl ether and paraffln and
assay by high p
molecules of pys

00 0%), 683 ' ;
0, 12.08 Incentally, the bond between the metal and oxygen can be con5|dered as a fu5|on of a
covalent bond ageh@ metallic bond. [0055]

{(92) general name: exemestane, parahormone drug

formuiadd

(93) general name: tamoxifen citrate, parahormone drug

formulabl

{(94) general name: toremifene citrate, parahormone drug
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Elemental analysis of the obtained dimer with water molecules revealed that it contained 57.73% C,
4.42% H, 17.2% Fe, 8.49% N, and 12.16% 0; and all differences between calculated values and
experimental values were within an absolute error range of 0.4%. [0056] Next, TG-Mass analysis
was performed in order to clarify the existence of the included water molecules. The results of the
TG-Mass analysis are shown in Fig. 1 to Fig. 3. A TGA curve illustrated in Fig. 1 shows that the mass
of a sample |s }88{28@ room temperature at 100 degrees Celsius or lower and becomes 99.9% at 200
degrees Celsrus an 4% at 300 degrees Celsius. Also, the results of the mass spectrometry

illustrated in Fi&2, n‘%

Furthermore, :
water molecules correspondrn

: 'cule @tﬁsﬁ@ﬂ%ﬁer two Fe salen molecules is
incorporated into the crystals. [0057 ntally experrment&l\condltlons are as described below. TG
Device: TG-40 by SHIMADZU £ ORATION ¢$ Device: GERISIHP2010(1) by SHIMADZU
CORPORATION Measurementsggaditions Before starting measurement: after setting the
sample on the TG device, feed carrier gas for 15 minutes or more and then start increasing the
temperature Heating condition: from room temperature to 500 degrees Celsius (temperature
rise speed: &%egpoernlushes MitalLENie MEHAITERTOBIMG MS Sensitivity: 1.80 kV Mass Number
Range: m/z=10-300 Atmosphere: helium (50m1/min) Standard Reference Material: sodium tungstate
dihydrate, 1-batetel @¢bon dioxide [0058]

H:%@ 55)

{(96) general name: flutamide, parahormone drug

formulab3

H

CHz

(97) general name: mepitiostane, parahormone drug

formuiabd
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(Example 2) A magnetic field-magnetization curve of the Mn salen complex at 37 degrees Celsius
(310 K) was measured by using MPMS7 by Quantum Design, Inc. and the measurement revealed that
the Mn salen complex was paramagnetic. Fig. 4 shows the results. [0059] (Example 3) A
magnetic field-magnetization curve of the Cr salen complex at 37 degrees Celsius (310 K) was
measured by using MPMS7 by Quantum Design, Inc. and the measurement revealed that the Cr salen
complex was paramagnetic. Fig. 5 shows the results. [0060] (Example 4) A magnetic
field-magnetization curve of the Co salen complex at 37 degrees Celsius (310 K) was measured by
using |V|PM@é%e@é@%ﬁ@%é%rﬁﬂ@tiﬁé‘@dﬂ%@Fﬂ%gfﬂél@?fp@\é%ﬁ%mbmﬁ Co salen complex
was paramagnetic. Fig. 6 shows the results. [0061] (Example 5) Fig. 7 shows a magnetic
field-magnetigfé'ffé?‘?scurve of the Fe salen complex at 37 degrees Celsius (310 K). Also, Fig. 8 is a
graph showing the magnetic field-magri&tizatien curves of the Mn salen complex, the Cr salen
complex, and the Fe salen complex. '*g\“‘s;hows that: the Fe salen complex has larger magnetization

largest magnetization whe jetic field is less than 10000 Oe (1T); and is suited for use in
magnetic induction drug_eelivery_systems wWfeh use, for example, neodymium permanent magnets.
However, whep the mia,!gletic field is 30000 Oe (1T) or more, the Mn salen complex has the largest
magnetization and IS 0% suited for magnetic induction drug delivery systems which use
superconducting! nets. [0062] (Example 6) Culture medium was sprinkled with metal-salen
complex powder, which is obtained with respect to each of the Fe salen complex, the Mn salen
complex, the Cr salen complex, and the Co salen complex by the above-described method, in
amounts ali@®ingeneagheticatireaiioniprbgegisitiyohsetyied pamnatméreetdcanfluence of 30%, and the
state of the medium was photographed after 48 hours. Incidentally, FIG. 9 shows a bar magnet in
contact with af@deEhghfar flask containing rat L6 cell culture medium. [0063]

(100) general name: tamibarotene, molecular target drug

formulab?

(101) general name: Gefitinib, molecular target drug
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After 48 hours, the bottom face of the rectangular flask was photographed from one end to the other,
and the cell count was calculated, with the results shown in FIG. 10. Referring to FIG. 10, a position
proximal to the magnet means within a projection area of the magnet end surface at the bottom of the
rectangular flask, and a position distal to the magnet means a region on the side opposite the magnet
end surface at the bottom of the rectangular flask. [0064] FIG. 10 shows that, near the magnet,
the Mn salen complex was attracted, resulting in a greater Fe-salen complex concentration, so that the
DNA-growth ifipiiiohg@ion of the Fe-salen complex resulted in a dramatically lower number of cells
than the position distal to the magnet As a result, the magnetic drugs and the system equipped with
magnetism-generating means G¢eii ng ---h.bt sent invention can thus allow the drugs to become
concentrated in target tissues and affe fes of Individuals. [0065] Next, another example of
the delivery dewcﬁ,@t\the)ﬂy\?wqw eli. In this delivery device, as illustrated in FIG. 11, a
pair of magnets 2430 art} 232 facing- the direction of gravity are supported by a stand 234
and clamp 235, g@nd ametal plate 236 is | atec&}etween the magnets 230 and 232. The metal plate
236, especially an irdn plate, is placed p&twggn the pair of magnets 230 and 232 so that a magnetic
field of locally uniform and strong strepgt cah be created. [0066] An electrical magnet can be
used instead of a magnet to modlfyffhe magnetic force generated in this delivery device. The
magnetism-generating means can be md to a target position of the individual on a table to allow
the pair of magnetism-generating means to move in the X, Y, and Z directions. The tissue of an
individual can be placed in the region of the magnetic field to concentrate the drug in the tissue. [0067]
More speC| Egé for example, ngh%g)ﬂr]erpn% et-c?,:rllaer eéal complex (drug concentration: 5 mg/mL (15
mM)) was i Jec a'i m?ravenously into a mouse welg Bo%t 30 g, a laparotomy was performed, and
the mouse wasmplad¢ed®n the iron plate to locate its rlght kidney between the pair of magnets.
Incidentally, the magnets used were Product No. N50 (neodymium permanent magnets) by Shin-Etsu
Chemical Co. ﬁ#@wit@{&duaﬁs 689 to 1.44 T. Under this circumstance, the magnetic
field applied to the right ki Y , andimgrgpagnetic field applied to its left kidney was
about 1/10 of thefabove ¥ Fragnet F{0068]  Together with the left kidney and a
kidney to which ng as applied (control), a magnetic field was applied to the right kidney of the
mouse; and after 10+t e SNR was measured by MRI in Ti mode and T2 mode. As shown in
FIG. 12, it was confirmed that the drug stayed in the right kidney (RT) to which the magnetic field was
applied, as compared to the left kidney (LT) and control. [0069] FIG 13 shows the effect of the Fe
salen compiesHERIANPRALPNERHD miss IMelananawes ed in mouse tails in vivo by local
grafting of cultured melanoma cells (Clone M3 melanoma cells Inc entally, Fig. 130) is a photograph
showing the &ffertd 866 saline group (saline) for which the sallne water was injected instead of the Fe
salen complex; Fig. 13(2) is.@ photograph showmg the effects of _‘- [oup (SC) for which the Fe salen
complex was injectgd wit : 133

effect of a gro#%p

magnet (630 mT, a cylindrical neodymium magnet, 1 mmlong anﬁ%’fmﬁjlameter) Application
of a bar magnet was performed with 3 hours gentle contact with the site of melanoma immediately
after injection of the salon complex for 10-14 days.

{104) general name: etoposide, topoisomerase inhibitor
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[0071].  Application of the bar magnet was performed in such a way so that the magnetic field
strength became maximal over the area of expected melanoma extension, which was approximately
150 mm or shorter in a mouse tail with the growth period of 2 weeks. Twelve days after the initial
injection of the Fe salon complex, the extension of melanoma was evaluated by assessing the area of
melanoma pigmentation. [0072] As shown in FIG. 14, the melanoma extension was greatest in
the saline group (10017.2%), in which saline, instead of the Fe salen complex, was injected, while the
melanoma extensionm (jl]estly decreased (63.6816.3%) in the SC group, in which the Fe salen
complex was ﬁ?ﬁé‘d Without the application of a magnetic force field. In contrast, most melanoma
disappeared (9.053.4%3¥in the SC+Mag group, in which the Fe salen complex was injected and a
magnet force fielgf was, pI|ed described above (n=7-10). [0073] A histological examination
was performed as AT, by means of Hematoxylin-Eosin staining and

immuno- hlstomag{ 3= ) lth .an anti-Ki-67 antibody and an anti-Cyclyn D1 antibody, which are
both tumor prollferatlo * g é"ln thsuﬁ sections. As a result, the histological examlnatlon revealed

_ juency of 50 kHz to 200 kHz to the drug (Fe salen
complex; 9.25 mmol) increased %e drud fémperature from 2 degrees Celsius to 10 degrees Celsius
(FIG. 16). This confirmed that the te f ature zone allowed cancer cells to be killed from 39 degrees
Celsius to 47 degrees Celsiug, gs gate of temperature during administration to the living
body. Incidentally, Fig. 16(1) SR riéfnperatures with time when the AC magnetic field
was applied to the drug; Fig. 16(2) sho he maximum temperature when only the magnetic field was
changed while using a fixed frequency; and Fig. 16(3) shows the maximum temperature when only the
frequency was changed while using a fixed magnetic field. [0075] (Example 7) The electron
transfer of g ngangeHBevistebids YalatRe fRiRlopaeasedmpigies can be determined by first
principles calculation. A system for realizing this computer simulation is equipped with well-known
hardware resdigiong |afa computer, that is, memory, a computing device equipped with computing
circuitry such as a CPU, and display means for outputting the computed results. [0076] The
memory includes data specifying existing org ;‘ ic com unds or three-dimensional structures, and
software programs for performing computer sty softiviee program is capable of adding,
modifying, and deleting compgund side, chafps, gross I|nk|ng ejain side chains, calculating areas of
high spin charge d‘éﬁsny and ' m‘?he plrﬁtharge densn:i/ for structures as a whole. For
example, a .__u,_,.x-.._ %4,[@%! ogram (DmO013 by Accelrys) can be used as this program. [0077]
The user inputs the positibn wherélthe side chains are to be added to a compound or selects one in

with a magnetic field intensity of 4 O *00

EX E s,

_3‘

which the side chains are ' modified or deleted, and uses a memory assisting program to designate on
the computer the location where cross linking should be formed. The computer receives the input

values to Cfﬂ%@ 5 W&&R%%Qa :gr?ogg&%t% ﬁgcﬁ tﬁ s&% {s?osmug og ad g%ay screen. The user can
ctu e ¢to

puter sys

also add st data on exis |ng compoun {ain the spin charge

density of existfig-gpmagands.
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[0078] The charge transfer of another compound binding to the metal salen complex can be
determined by integrating the previously determined upward and downward spin charge density in
three-dimensional space. The calculated results for charge transfer to e, b, k, h, or e, h of the
aforementioned chemical formula (1) are given in each of the following tables. With each table, a minus
sign (-) indicates an increase of electrons and a plus sign (+) indicates a decrease of electrons. [Table
1] Table 1 MetalSalen Complex (Chemical Formula I) Compound To Be Combined Charge Transfer
Compound NENSEMIR] SV STRIILecsD MiEERIRIRTRINRaISeMAIASELRiPEAr-0.31 Mefenamic acid
chemical formula (2) +0.31 -0.32 Pefloxacin chemical formula(3)

formulabd

(108) general name: ubenimex, nonspecific immunopotentiator

formulabb

(109} general name: sizofiran, nonspecific immunopotentiator)

formulabb

(110) general name: lenthinan, nonspecific immunopotentiator.
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+0.32 -0.31 Gemfibrozil chemical formula (4) +0.31 -0.32 Rhodamine chemical formula(5) +0.32 -0.35
Estrogen chemical formula(6) +0.35 -0.35 Estrogen chemical formula(7) +0.35 -0.34 Taxol chemical
formula(8) +0.34 -0.28 Glycine chemical formula(9)

formuiab?

[0037]

Furthermore, the present invention provides an antineoplastic drug having a
self-magnetic metal-salen complex compound wherein Rz is composed of any one
of compounds represented by the following formulas (111) to (116):

(111) product name: Leuplin; and general name: leuprorelin acetate, anti-tumor

agent
188 Sh on on g ou oM 2rTen
R =--zt:-wﬁ»ﬁ_?ﬁ%w?@@ﬁ«cmw@;Hmchw«»ﬁ;ﬁ»_fwcwﬁﬁf;w{‘fw%-ige@wcueﬁaw_fl:ﬁ;wcnm R e T R Nas
oo Se G G G pe o dn
s U O T OEeCH CEpCH Hs
= . My O Gy
' O s
g:mﬁ
1H,

agent
K %ﬁ e
T N |
DS NP

HaNT "N TN

(113) product name: Novantrone; and general name: mitoxantrone hydrochloride,

anti-tumor agent
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+0.28 -0.28 Alanine chemical formula(10) +0.28 -0.27 Arg nine chemical formula(11) +0.27 -0.27
Asparagine chemical formula (12) +0.27 -0.25 Asparatic acid chemical formula (13) +0.25 -0.26
Cysteine chemical formula(114) +0.26 -0.26 Glutamic acid chemical formula (15)

H
M

L

b

(114) product name: photofrin; and general name: porfimer sodium, anti-tumor agent

(116) product name: Mylotarg; and general name: gemtuzumab ozogamicin,

anti-tumor agent.
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+0.26 -0.25 Histidine chemical formula(16) +0.25 -0.27 Isoleucine chemical formula (17) +0.27 -0.26
Leucine chemical formula(18) +0.26 -0.24 Lysine chemical formula(19) +0.24 -0.28 Methionine
chemical formula (20) +0.28 -0.29 Phenylalanine chemical formula (21)

[Advantageous Effects of Invention]

[0038]

The structures of metal-salen complexes, which exerts pharmacological
effects, and their derivatives are clarified according to the present invention.

[Brief Description of Drawings]

[0039]

[Fig. 1] Fig. 1 is a graph showing changes in weight (TG) and the results of
differential thermal analysis (DTA) with respect to metal-salen complexes according
to the present invention.

[Fig. 2] Fig. 2 is a diagram showing an integral curve of the results of mass
spectrometry for the metal-salen complexes according to the present invention.

| [Fig. 3] Fig. 3 is an enlarged view (Y-axis direction) of Fig. 2.

[Fig. 4] Fig. 4 is a diagram showing a magnetic field—magnetization curve of
a Mn salen complex.

[Fig. 5] Fig. 5 is a diagram showing a magnet'ic field—magnetization curve of
a Cr salen complex.

[Fig. 6] Fig. 6 is a diagram showing a magnetic field-magnetization curve of
a Co salen complex at 37 C°(310 K).

[Fig. 7] Fig. 7 shows a magnetic field-magnetization curve of a Fe salen
complex,

[Fig. 8] Fig. 8 is a diagram showing magnetic field-magnetization curves of
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+0.29 -0.26 Proline ehemical formula(22) +0.26 -0.26 Serine chemical formula(23) +0.26 -0.25
Threonine chemical formula(24) +0.25 -0.28 Tryptophan chemical formula (25) +0.28 -0.29 Tyrosine
chemical formula(26) +0.29 -0.25 Valine chemical formula(27)

the Mn salen complex, Cr salen complex, and Fe salen complex.

[Fig. 9] Fig. 9 is a diagrammatic illustration of a state where a bar magnet is
made {o be in contact with a rectangular flask.

[Fig. 10] Fig. 10 is a characteristic diagram showing the relationship
between the distance from the magnet and the number of cells per unit area.

[Fig. 111 Fig. 11 is a perspective view of a guidance system.

[Fig. 12] Fig. 12 is a characteristic diagram showing SNR measurement
results of cells after being placed on the guidance system by using MRI.

[Fig. 13] Fig. 13 is photographs showing the effects of the Fe salen complex
on melanoma growth in mice.

[Fig. 14] Fig. 14 is a characteristic diagram showing the effects of the Fe
salen complex on melanomas.

[Fig. 18] Fig. 15 is a diagram showing the results of a histological
examination of the Fe salen complex.

[Fig. 161 Fig. 16 is a graph showing the relationship between magnetic
field intensity of the Fe salen complex and a temperature rise.
[Description of Embodiments]

[0040]
(Example 1)

A metal-salen complex according fo the present invention was produced in

the following manner.

[0041]
Step 1:
CHO
- i
ON° PPASDOPC O "
CaHaNO,
febol. WVE- 138,11 CibaNC,
ol Wit 167 12
1 “ 2
259 57% 17g
{0042]

A mixture of 4-nitrophenol (25g, 0.18 mol), hexamethylene tetramine (25g,
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+0.25 [Table 2] Table 2 MetalSalen Complex (Chemical Formula I) Compound Tao Be Combined
Charge Transfer Compound Name Charge Transfer -0.33 Ifosfamide +0.33 -0.34 Cyclophosphamide
+0.34 -0.32 Dacarbazine +0.32

0.18 mol), and polyphosphoric acid (200ml} were stirred for one hour at the
temperature of 100 degrees Celsius. Then, that mixture was introduced to 500m| of
ethyl acetate and 1 L (liter) of water and stirred until it completely dissolved.
Furthermore, when 400 ml of ethyl acetate was added to that solution, the solution
separated into two phases. Subsequently, the aqueous phase was removed from
the solution which separated into the two phases; and the remaining compound was
washed twice with a basic solvent and dried over anhydrous MgSQ,. As a result, 17
g of Compound 2 (57% yield) was synthesized.

[0043]

Step 2:

?Hﬁ
5, OH
%ﬁM

C?‘Hgﬁ@g. .
Mol W 167 4% ConH

5H Ny
ol WL 31124

2 3
17g 8% 249

[0044] _

Compound 2 {17g, 0.10 mol), acetic anhydride (200 ml) and H,SO,
(minimal) were stirred for one hour at room temperature. The resulting solution was
mixed for 0.5 hour in iced water (2 L) to bring about hydrolysis. The resulting solution
was filtered and dried in air, thereby obtaining white powder. The poWder was
recrystallized, using a solvent containing ethyl acetate. As a result, 24 g of
Compound 3 (76% yield) was obtained in the form of white crystals.

[0045]

Step 3:

43



-0.33 Busulfan +0.33 -0.33 Melphalan +0.33 -0.28 Ranimustine +0.28 -0.30 Estramustine sodium
phosphate +0.30 -0.31 Nimustine hydrochloride +0.31 -0.39 Docetaxel hyderate +0.39-

Aoy DAL A, Ao
CAc  HPdC
ON MeOh/i HoN
* Cy3H15NO;
yog ertioll0s Mol. We - 287 26
3 4
244 21g
[0046]

A mixture of carbon (2.4 g) supporting 10% palladium with Compound 3 (24
g, 77 mmol) and methanol (500 ml) was reduced over night in a 1.5 atm hydrogen
reducing atmosphere. After the reduction was completed, the product was filtered,

thereby allowing 21 g of Compound 4 in the form of brown oil to be synthesized.

[0047]
Steps 4 and 5:
ACO,_OAG AcQ, ke CHE
.. Qe Ot
/&m“ di-Boo s NaOH . @
. T Bgs, e BOG
N DOMIt N MeOHR,OMGC
Tt NO, sah CoypblygNO
Mok, Wi - 281 26 M,;i ’%@éf‘?&gg ;ﬁm‘%ﬂi%aﬁas
4 5 | ¢
g % 1%
[0048]

Compound 4 (21 g, 75 mmol) and di(tert-butyt)dicarbonate (18 g; 82 mmol}
were stirred over night in anhydrous dichioromethane (DCM) (200 mi) in a nitrogen
atmosphere. The resulting solution was allowed to evaporate in a vacuum and then
dissolved in methanol (100 ml). Sodium hydroxide (15 g, 374 mmol) and water (50
ml} were then added and the solution was brought to reflux for 5 hours. The solution
was then cooled, fitered, washed with water, and allowed to dry in a vacuum,
thereby obtaining a brown compound. The resulting compound was processed twice
by flash chromatography using silica gel, thereby obtaining 10 g of Compound 6
(58% vyield).

[0049]

Step 6:
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-0.38 Vincristine sulfate +0.38 -0.38 Vinblastine sulfate~+0.38 -0.23 Epirubicin hydrochloride +0.23
-0.33 Vinorelbine ditartrate +0.33 -0.29 Vindesine sulfate +0.29 -0.25 Oxaliplatin +0.25

CHO
OH
s EDA
H EtlHrefiux :
| CosHsabeOs
CogHi NG 2HaaMaOs
Mol Wi 237 25 Mok, Wi.: 498.57
6 v
82%
10y 8.5y
[0050]

Compound 6 (10 g, 42 mmol) was introduced into 400 ml of anhydrous
ethanol, the mixture was brought to reflux while heated, and several drops of
ethylene diamine (1.3 g, 21 mmol) were added into 20 mi of anhydrous ethanol
while stirred for 0.5 hour. The mixture was introduced into a container of ice, where it
was cooled and mixed for 15 minutes. It was then washed with 200 mi of ethanol,

filtered, and dried in a vacuum, thereby obtaining 8.5 g {(82% yield) of Compound 7.

[0051]
Step 7:
A £
N _
Y IS TEA
B g b MO MRy T
o e Car
Dty Op
Mol W48 8T
H Complex &
. 200 a-taton
B.2g 5@%&{;;’;3@%} 5. TgiMr-gailers

& L Cr-ma lanid

[0052]

Compound 7 (8.2 g, 16 mmol) and triethylamine (22 ml, 160 mmol) were
introduced into normal methanol (methanol made by Showa Chemical, purity 29.5%
or more} (50 ml); and a solution of FeCls « 4H,;0 (2.7 g, 16 mmol) in a case of the Fe
salen, MnCl; - 4H,0 (2.7 g, 16 mmol) in a case of the Mn salen, or CrCl; - 4H,0 (2.7
g, 16 mmol} in a case of the Cr salen added to 10 ml of methanol was mixed in a
nitrogen atmosphere. Then the ingredients were mixed for one hour in a nitrogen
atmosphere at the room temperature, thereby obtaining a brown compound.

Subsequently, this compound was then dried in a vacuum or its water was dried
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-0.22 Carboplatin +0.22 -0.23 Cisplatin +0.23 -0.24 Nedaplatin +0.24 [Table 3] Table 3 MetalSalen
Complex (Chemical Formula I) Compound To Be Combined Charge Transfer Compound Name
Charge Transfer -0.19

sufficiently by, for example, using magnesium, or was adsorbed and removed by
magnesium. The resulling compound was diluted with 400 ml of dichloromethane,
washed twice with a basic solution, dried in Na,SOy, and dried in a vacuum, thereby
obtaining a metal-salen complex compound of a dimer containing water molecules.

{0053]

The resulting compound was recrystallized in a solution of diethyl ether and
paraffin, and assay by high performance liquid chromatography revealed a
metal-salen complex containing water molecules of purity of 95% or higher. The
chemical structure formula of the obtained dimer with water molecules is as follows.

[0054]

N cantent M0 2.7%

CopHofesNaOy
Exact Mass; 86200
Mol WiL: 88220
i G508 {100.0%), 683.08 (41.6%), 680.09 {12.9%), 684.10 (4.0%), B8 1.10 GE.79%), 865 1 {1.5%},
B64.08 {1.3%), 68210 {1,1%)
G, 88,03 H, 4.857: Fe, 1686 M, B.48: (3, 13.08

Incidentally, the bond between the metal and oxygen can be considered as
a fusion of a covalent bond and a metallic bond.

[0055]

Elemental analysis of the obtained dimer with water molecules revealed that
it contained 57.73% C, 4.42% H, 17.2% Fe, 8.49% N, and 12.16% O; and all
differences between calculated values and experimental values were within an
absolute error range of £0.4%.

[0056]

Next, TG-Mass analysis was performed in order to clarify the existence of
the included water molecules. The results of the TG-Mass analysis are shown in Fig.

1 to Fig. 3. A TGA curve illustrated in Fig. 1 shows that the mass of a sample is
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Anastrozole +0.19 -0.18 Afema +0.18 -0.28 Exemestane +0.28 -0.13 Toremifene citrate +0.13 -0.23
Bicalutamide +0.23 -0.39 Flutamide +0.39 -0.22

100% at room temperature at 100 degrees Celsius or lower and becomes 99.9% at
200 degrees Celsius and 97.4% at 300 degrees Celsius. Also, the results of the
mass spectrometry illustrated in Fig. 2 and Fig. 3 show that most of the water
molecules have been eliminated. Furthermore, the mass reduction at 300 degrees
Celsius is 2.6%. This suggests that an amount of water molecules corresponding to
one water molecule (mass: 2.7%) per two Fe salen molecules is incorporated into
the crystals.

[0057]

Incidentally, experimental conditions are as described below.

TG Device: TG-40 by SHIMADZU CORPORATION

MS Device: GC/MS QP2010(1) by SHIMADZU CORPORATION

Measurement Conditions

Before starting measurement: after setting the sample on the TG
device, feed carrier gas for 15 minutes or more and then start increasing the
temperature

Heating condition: from room temperaiure to 500 degrees Celsius
(temperature rise speed: 5 degrees Celsius/min)

Sample Weight: 3.703 mg

MS Sensitivity: 1.80 kV

Mass Number Range: m/z=10-300

Atmosphere: helium (50ml/min)

Standard Reference Material: sodium tungstate dihydrate, 1-butene, carbon
dioxide

[0058]

(Example 2)

A magnetic field-magnetization curve of the Mn salen complex at 37
degrees Celsius (310 K) was measured by using MPMS7 by Quantum Design, Inc.
and the measurement revealed that the Mn salen complex was paramagnetic. Fig. 4
shows the results.

[0059]
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Mepiotiostane +0.22 -0.30 Estramustine sodium phosphate +0.30 -0.31 Medroxyprogesterone acetate
+0.31 -0.23 Tamibarotene +0.23 -0.22 Gefitinib +0.22 -0.24 Tretinoin +0.24 -0.27

(Example 3)

A magnetic field-magnetization curve of the Cr salen complex at 37 degrees
Celsius (310 K) was measured by using MPMS7 by Quantum Design, inc. and the
measurement revealed that the Cr salen complex was paramagnetic. Fig. 5 shows
the results.

[0060]

(Example 4)

A magnetic field-magnetization curve of the Co salen complex at 37 degrees
Celsius (310 K) was measured by using MPMS7 by Quantum Design, Inc. and the
measurement revealed that the Co salen complex was paramagnetic. Fig. 6 shows
the results.

[0061]

{(Example 5)

Fig. 7 shows a magnetic field-magnetization curve of the Fe salen complex
at 37 degrees Celsius (310 K). Also, Fig. 8 is a graph showing the magnetic
field-magnetization curves of the Mn salen complex, the Cr salen complex, and the
Fe salen complex. Fig. 8 shows that: the Fe salen complex has larger magnetization
than the Cr salen complex; and the Mn salen complex has larger magnetization than
the Fe salen complex when the magnetic field is 30000 Qe (3T) or more. Therefore,
the Fe salen complex has the largest magnetization when the magnetic field is less
than 10000 Oe (1T); and is suited for use in magnetic induction drug delivery
systems which use, for example, neodymium permanent magnets. However, when
the magnetic field is 30000 Oe (1T) or more, the Mn salen complex has the largest
magnetization and is most suited for magnetic induction drug delivery systems which
use superconducting magnets.

[0062]

(Exampile 8)

Cuiture medium was sprinkled with metal-salen complex powder, which is

obtained with respect to each of the Fe salen complex, the Mn salen complex, the

Cr salen complex, and the Co salen complex by the above-described method, in
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Imatinib mesylate +0.27 -0.27 Etoposide +0.27 -0.25 Sobuzoxane +0.25 -0.22 Irinotecan hydrochloride
+0.22 -0.23 Nogitecan hydrochloride +0.23 [Table 4] Table 4 Metal Salen Complex (Chemical
Formula I) Compound To Be Combined

amounts allowing magnetic attraction to be visibly observed at a rat L6 cell
confluence of 30%, and the state of the medium was photographed after 48 hours.
incidentally, FIG. 9 shows a bar magnet in contact with a rectangular flask
containing rat L6 cell culture medium.

[0063]

After 48 hours, the bottom face of the rectangular flask was photographed
from one end to the other, and the cell count was calculated, with the results shown
in FIG. 10. Referring to FIG. 10, a position proximal to the magnet means within a
projection area of the magnet end surface at the bottom of the rectangular flask, and
a position distal to the magnet means a region on the side opposite the magnet end
surface at the bottom of the rectangular flask.

[0064]

FIG. 10 shows that, near the magnet, the Mn salen complex was attracted,
resulting in a greater Fe-salen complex concentration, so that the DNA-growth
inhibition action of the Fe-salen complex resulted in a dramatically lower number of
cells than the position distal to the magnet. As a result, the magnetic drugs and the
system equipped with magnetism-generating means according to the present
invention can thus allow the drugs to become concentrated in target tissues and
affected sites of individuals.

[0065]

Next, another example of the delivery device of the invention will be
described. In this delivery device, as illustrated in FIG. 11, a pair of magnets 230 and
232 facing each other in the direction of gravily are supported by a stand 234 and
clamp 235, and a metal plate 236 is located between the magnets 230 and 232. The
metal plate 236, especially an iron plate, is placed between the pair of magnets 230
and 232 so that a magnetic field of iocally uniform and strong strength can be
created.

[0066]

An electrical magnet can be used instead of a magnet to modify the

magnetic force generated in this delivery device. The magnetism-generating means
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Charge Transfer Compound Name Charge Transfer -0.33 Ubenimex +0.33 -0.31 Sizofan +0.31 -0.28
Lenthinan +0.28 -0.33 Ifosfamide +0.33 -0.34 Cyclophosphamide +0.34

can be moved to a target position of the individual on a table to allow the pair of
magnetism-generating means to move in the X, Y, and Z directions. The tissue of an
individual can be placed in the region of the magnetic field to concentrate the drug in
the tissue.

[0067]

More specifically, for example, the aforementioned metal complex (drug
concentration: 5 mg/mL (15 mM)) was injected intravenously into a mouse weighing
about 30 g, a taparotomy was performed, and the mouse was placed on the iron
plate to locate its right kidney between the pair of magnets. Incidentally, the magnets
used were Product No. N50 (neodymium permanent magnets) by Shin-Etsu
Chemical Co., Ltd. with a residual flux density of 1.39 to 1.44 T. Under this
circumstance, the magnetic field applied to the right kidney was about 0.3 (T), and
the magnetic field applied to its left kidney was about 1/10 of the above-mentioned
magnetic field.

[0068]

Together with the left kidney and a kidney to which no field was applied
{control), a magnetic field was applied to the right kidney of the mouse; and after 10
minutes the SNR was measured by MRI in T1 mode and T2 mode. As shown in FIG.
12, it was confirmed that the drug stayed in the right kidney (RT) to which the
magnetic field was applied, as compared to the left kidney (LT) and control.

[0069] |

FIG. 13 shows the effect of the Fe salen complex on melanoma growth in
mice. Melanoma was established in mouse tails in vivo by local grafting of cultured
melanoma cells (Clone M3 melanoma cells). Incidentally, Fig. 13(1) is a photograph
showing the effects of a saline group (saline) for which the saline water was injected
instead of the Fe salen complex; Fig. 13(2) is a photograph showing the effects of a
group (SC) for which the Fe salen complex was injected without applying the
magnetic field; and Fig. 13(3) is a photograph showing the effect of a group (SC +
Mag) for which the Fe salen complex was injected while applying the magnetic field
(n=7-10}.
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-0.32 Dacarbazine +0.32 -0.33 Busulfan +0.33 -0.33 Melphalan +0.33 -0.28 Ranimusutine +0.28 -0.30
Estramustine sodium phosphate +0.30 -0.31 Nimustine hydrochloride +0.31

[0070]

The Fe salen complex (50 mg/kg) was administered intravenously via tail
vein, followed by local application of a magnetic field by the use of a commercially
available bar magnet (630 mT, a cylindrical neodymium magnet, 150 mm long and
20 mm in diameter). Application of a bar magnet was performed with 3 hours gentle
contact with the site of melanoma immediately afier injection of the saien complex
for 10-14 days.

[0071]

Application of the bér magnet was performed in such a way so that the
magnetic field strength became maximal over the area of expected melanoma
extension, which was approximately 150 mm or shorter in a mouse tail with the
growth period of 2 weeks. Twelve days after the initial injection of the Fe salen
complex, the extension of melanoma was evaluated by assessing the area of
melanoma pigmentation.

[0072]

As shown in FIG. 14, the melanoma extension was greatest in the saline
group (100£17.2%), in which saline, instead of the Fe salen complex, was injected,
while the melanoma extension modestly decreased (63.68+16.3%) in the SC group,
in which the Fe salen complex was injected without the application of a magnetic
force field. In contrast, most melanoma disappeared (9.05£3.42%) in the SC+Mag
group, in which the Fe salen complex was injected and a magnet force field was
applied as described above (n=7-10).

[0073] _

A histological examination was performed as shown in Fig. 15 by means of
Hematoxylin-Eosin staining and immuno-histochemical staining with an anti-Ki-67
antibody and an anti-Cyclyn D1 antibody, which are both tumor proliferation markers,
in tissue sections. As a result, the histological examination revealed that tumor
expansion of melanoma diminished when the Fe salen complex was injected (SC);
and the tumor expansion of melanoma mostly disappeared when the magnetic force

field application was combined with the Fe salen complex.
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[Table 5] Table 5 Metal Salen Complex (Chemical Formula I) Compound To Be Combined Charge
Transfer Compound Name Charge Transfer -0.23 Enocitabinechemical formula(3) +0.23 -0.24
Capecitabine chemical formula (4) +0.24 -0.22 Carmofur chemical formula(5) +0.22

[0074]

Furthermore, the application of an AC magnetic field with a magnetic field
intensity of 200 Oe and a frequency of 50 kHz to 200 kHz to the drug (Fe salen
complex; 8.25 mmol) increased the drug temperature from 2 degrees Celsius to 10
degrees Celsius (FIG. 16). This confirmed that the temperature zone allowed cancer
cells to be killed from 39 degrees Celsius to 47 degrees Celsius as calculated in
terms of temperature during administration to the living body. Incidentally, Fig. 16(1)
shows changes in temperatures with time when the AC magnetic field was applied
to the drug; Fig. 16(2) shows the maximum temperature when only the magnetic
field was changed while using a fixed frequency; and Fig. 16(3) shows the maximum
temperature when only the frequency was changed while using a fixed magnetic
field.

[0075]

{(Example 7)

The electron transfer of a compound which binds with the metal-salen
complexes can be determined by first principles calculation. A system for realizing
this computer simulation is equipped with well-known hardware resources as a
computer, that is, memory, a computing device equipped with computing circuitry
such as a CPU, and display means for outputting the computed results.

[0076]

The memory includes data specifying existing organic compounds or
three-dimensional structures, and software programs for performing computer
simulation. The software program is capable of adding, modifying, and deleting
compound side chains, cross linking certain side chains, calculating areas of high
spin charge density, and determining the spin charge density for structures as a
whole. For example, a commercially available program (Dmol3 by Accelrys) can be
used as this program. '

[0077]

The user inputs the position where the side chains are to be added to a

compound or selects one in which the side chains are modified or deleted, and uses
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-0.23 Gimeracil chemical formula(6) +0.23 -0.33 Oteracil potassium chemical formula(7) +0.33 -0.28
Cytarabine chemical formula (8) +0.28 -0.30 Cytarabine ocfosfate chemical formula(9) +0.30 -0.31
Tegafur chemical formula(10) +0.31 -0.30 Doxifluridine chemical formula(11) +0.30

a memory assisting program to designate on the computer the location where cross
linking should be formed. The compuier receives the input values to calculate the
spin charge density, and outputs the results on a display screen. The user can also
add structural data on existing compounds to the computer system to obtain the spin
charge density of existing compounds.

[0078]

The charge transfer of another compound binding to the metal salen
compiex can be determined by integrating the previously determined upward and
downward spin charge densitly in three-dimensional space. The calculated resulis
for charge transfer to e, b, k, h, or e, h of the aforementioned chemical formula (1)
are given in each of the following tables. With each table, a minus sign (-) indicates

an increase of electrons and a plus sign (+) indicates a decrease of electrons.
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1-0.32 Hydroxycarbamide chemical formula (12) +0.32 -0.33 Fluorouracil chemical formula (13) +0.33
-0.35 Mercaptopurine hydrate chemical formula(14) +0.35 -0.33 Fludarabine phosphate chemical
formula(15) +0.33 -0.34 Gemcitabine hydrochloride chemical formula(16) +0.34 -0.33 Actinomycin-D
+0.33

[Table 1]

Table 1

Metal Salen

Complex ,

(Chemical Compound To Be Combined

Formula I)

rramoger | Compound ame ranece:
-0.31 Thuprofen chemical formula (1) +0,31
-0.31 Mefenamic acid chemical formula (2) +0.31
-0.32 Pefloxacin chemical formula (3) +0.32
-0.31 Gemfibrozil chemical formula (4} | +0.31
-0.32 Rhodamine chemical formula (5) +0.32
-0.35 Estrogen chemical formula (6) +0.35
-0.35 Estrogen chemical formula (7) +0.35
-(.34 Taxol chemical formula (8) +0.34
-0.28 Glycine chemical formula {(9) +0.28
~0.28 Alanine chemical formula {10) +0.28
-0.27 Arginine chemical formula (11) +0.27
-3.27 Asparagine chemical formuia (12) | +0.27
-0.25 Asparatic acid chemical formula (13) +0.25
-G.26 Cysteine chemical formula (114) +0.26
-0.26 Glutamic acid chemical formula (15 | +0.26
-0.25 Histidine chemical formula (16) +0.25
~-0.27 Isoleucine chemical formula (17) +0.27
-0.26 Leucine chemical formula (18) +0.26
~0.24 Lysine chemical formula {19) +0.24
~0.28 Methionine chemical formula (20} | +0.28
~0.29 Phenvlalanine chemical formula {21) +0.29
-0.26 Proline c¢hemical formula {(22) +0.26
~0.26 Serine chemical formula (23) +0.26
-0.25 Threonine chemical formula {24} +0G.25
-0.28 Trypltophan chemical formula (25) [ +0.28
-0.29 Tyrosine chemical formula (26) +0.29
-0.25 Valine chemical formula (27) +0.25
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-0.24 Aclarub cin hydrochloride +0.24 -0.32 Idarubicin hydrochloride +0.32 -0.23 Epirubicin
hydrochloride +0.23 -0.33 Zinostatin stimalamer +0.33 -0.29 Daunorubic n hydrochloride +0.29 -0.30

[Table 2]
Table 2
Metal Salen
Complex .

(Chemical Compcund To Be Combined

Formula I)
Charge Charge
Transfer Compound Name Transfer
-0.33 Tfosfamide +0.33
-0.34 Cyclophosphamide +0.34
-0.32 Dacarbazine +0.32
-0.33 Busulfan +0.33
-0.33 Melphalan +0.33
~0.28 Ranimustine +0.28
-0.30 Estramustine scdium phosphate +0.320
-0.31 Nimustine hydrochloride +0.31
-0.39 Docetaxel hyderate 1 40,39
-0.328 Vincristine sulfate +0.38
-0.38 Vinblastine sulfate +0.38
~-0.23 Erirubicin hydrochloride +0.23
~-0.33 Vinorelblne ditartrate +0.33
-0.29 Vindesine suifate +0.29
-0.25 Oxaliplatin +0.25
-0.22 Carbopliatin +0.22
-0.23 Cisplatin +0.23
-0.24 Nedaplatin +0.24
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Doxorubicin hydrochloride +0.30 -0.31 Bleomycin hydrochloride +0.31 -0.19 Peplomycin hydrochloride
+0.19 -0.30 Mitomycin C +0.30 -0.32 Amrubicin hydrochloride +0.32 -0.33 Pirarubicin hydrochloride
+0.33

{Table 3]

Table 3

Metal Salen

Complex ‘

(Chemical Compound To Be Combined

Formula I)

rranarer | Compound ane ranecer
-0.19 Anastrozole +0.19
-0.18 Afema +0.18
~0.28 Exemestane +0.28
-G.13 Toremifene citrate +0.13
-0.23 Bicalutamide +0.23
-0.39 Flutamide +0.39
~0.22 Mepiotiostane +0.22
-0.30 Estramustine sodium phosphate +0.30
-0.31 Medroxyprogesterone acetate +0.31
-0.23 Tamibaroctene +0.23
~(.22 Gefitinib +0.22
~0.24 Tretinoin +0.24
-0.27 Imatinib mesylate +0.27
-0.27 Etopcside +0.27
-0.25 Scbuzoxane +0.25
-(.22 Irinctecan hydrochloride +0.22
~-0.23 Nogitecan hydrochloride +0.23
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[Table 6] Table 6 MetalSalen Complex (Formula 1) Compound To Be Combined Charge Transfer
Compound Name Charge Transfer -0.23 Enocitabine +0.23 -0.24 Capecitabine +0.24 -0.22 Carmofur
+0.22 -0.23

[Table 4]
Table 4
Metal Salen
Complex ‘
] Compound To Be Combined

{(Chemical
Formula I)
Charge Ch

g Compound Name arge
Transfer Transfer
~-0.33 Ubenimex +0.33
-0.31 Sizofiran +0.31
~0.28 Lenthinan +0.28
-0.33 Ifosfamide +0.33
-0.34 Cyclophosphamide +0.34
-0.32 Dacarbazine +0.32
-0.33 Busulfan +0.33
~0.33 Melphalan +0.33
-0.28 Ranimusutine +0.28
-0.30 Estramustine sodium phosphate +0.30C
-0.31 Nimustine hydrochloride +0.31
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Gimeracil +0.23 -0.33 Oteracil pbtassium +0.33 -0.28 Cytarabine +0.28 -0.30 Cyearabine ocfosfate
+0.30 -0.31 Tegafur +0.31 -0.30 Doxiflur d ne +0.30 -0.32

[Table 5]
Table 5
Metal Salen
Complex .

] , Compound To Be Combined
{Chemical
Formula I)

Cha
Charge Transfer Compound Name £9e
Transfer

~-0.23 Enccitabine chemical formula (3) +0.23
_ Capecitabine chemical

0.24 EFormula (4) v0.24
-0.22 Carmofur chemical formula(5) +0.22
-0.23 Gimeracil chemical formula(6) +{(.23
_ Oteracil pcotassium ‘
0.33 chemical formula (7) +0.33
_ Cytarabine chemical

0.28 formula (8) +0.28
. Cytarabine ocfosfate

0.30 chemical formula(9) +0.30
~-0.31 Tegafur chemical formula(l0) | +0.31
B Doxifluridine chemical

0.30 formula (11) *+0.30
_ Hydroxycarbamide

0.32 chemical formula(12) *0.32
_ Fluorcuracil chemical iy
0.33 formula (13) +0.33
_ Mercaptopurine hydrate

0.35 chemical formula(l4) +0.35
_ Fludarabine phosphate

0.33 chemical formula (15) *0.33
_ Gemcitabine hydrochloride

0.34 chemical formula(l6) +0. 34
-0.33 Actinomycin-D +0.33
~0.24 Aclarubicin hydrochloride +0.24
-0.32 Idarubicin hydrochloride +0.32
-0.23 Epirubicin hydrochloride +0.23
-0.33 Zincstatin stimalamer +0.33
~0.29 Dauncorubicin hydrochloride +0.29
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Hydroxycarbamide +0.32 -0.33 Fluorouracil +0.33 -0.35 Meroaptopurine hydrate +0.35 -0.33
Fludarabine phosphate +0.33 -0.34 Gemcitabine hydrochloride +0.34 -0.33 Actinomycin-D +0.33 -0.24

~0.30 Doxorubicin hydrochloride +G.30
-0.31 Bleonycin hydrochloride +0.31
-0.18% Peplomycin hydrcochloride +0.19
-0.30 Mitomycin C +0. 30
~0.32 Amrubicin hydrochloride +0.32
-0.33 Pirarubicin hydrochloride +(.33
[Table 6]

Table 6

Metal Salen

Complex ‘

(Formula Compound To Be Combined

TT)

trenager | Comeound Name rzanster
~0.23 Enocitabine +0.23
-0.24 Capecitabine +0.24
~0.22 Carmofur +G.22
-0.23 Gimeracil +0.23
-(.33 Oteracil potassium +0.33
-0.28 Cytarabine +03.28
-0.30 Cytarabine ocfosfate +0.,30
-0.31 Tegafur +0.,31
-0.30 Doxifluridine +0.30
~-0.32 Hydroxycarbamide +0.32
-0.33 Fluorcuracil +0.33
-0.35 Mercaptopurine hydrate +{.35
-0.33 Fludarabine phosphate +0.,33
~0.34 Gemcitabine hydrochloride +0.34
~0.33 Actinomycin~D +0.33
-0.24 Aclarubicin hydrochloride +0.24
~-0.32 ITdarubicin hydrochloride +0.32
~0.23 Epirubicin hydrochloride +0.23
-0.33 Zinostatin stimalamer +0.33
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Aclarubic n hydrochloride +0.24 -0.32 Idarubicin hydrochloride +0.32 -0.23 Epirubicin hydrochloride
+0.23 -0.33 Zinostatin stimalamer +0.33 -0.29 Daunorubicin hydrochloride +0.29 -0.30 Doxorubicin
hydrochloride +0.30

~0.29 Dauncrubicin hydrochloride +0.29
-0.30 Doxorubicin hydrochloride +0.30
-0.31 Bleomycin hydrochloride +0.31
-0.19 Peplomycein hydrochloride +0.19
-0.30 Mitomycin C +0.30
-0.32 Amrubicin hydrochloride +0.32
-0.33 pirarubicin hydrochloride +0.33
[Table7]

Table 7

Metal Salen

Complex .

(Chemical Compound To Be Combined

Formula II)

Charge 3 Charge
Transfer Compound Name Transier
~0.39 Docetaxel hyderate +0.385
-0.38 Vincristine sulfate +(0.38
-0.38 Vinblastine sulfate +C.328
-0.23 Zpirubilcin hydrochloride +C.23
~-.33 Vinorelbine ditartrate +0.33
-C.29 Vindesine sulfate +0.29
-0.25 Cxaliplatin +0.25
~-0.22 Carboplatin +0.22
-0.23 Cisplatin +0.23
~-0.24 Nedaplatin +0.24
-0.19 Anastrozole +C.19
-0.18 hiema +0.18
-0.28 Exemestane +0.28
-0.13 Toremifene citrate +0.13
-C.23 bicalutamide +0.23
-0.39 Flutamide +0.38
-0.22 Mepiotiostane +0.22
-0.30 Estramustine sodium phosphate +G. 30
-0.31 Medroxyprogesterone acetate +0.31
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-0.31 Bleomycin hydrochloride +0.31 -0.19 Peplomycin hydrochloride +0.19 -0.30 Mitomycin € +0.30
-0.32 Amrubicin hydrochloride +0.32 -0.33 pirarubicin hydrochloride +0.33 [Tab107] Table 7
MetalSalen

[Table8]

Table 8

Metal Salen

igiiijZal Compound To Be Combined

Formula II)

charge Compound Name Charge
ranasfer Transfer
-0.23 Tamibarotene +0.23
-0.22 Gefitinib +0.22
~0.24 Tretinoin +0.24
-0, 27 Imatinib mesylate ' +0.27
-0.27 Etoposide +0.27
~-0.25 Schuzoxane +0.25
-G.22 Irinctecan hydrochloride +0.22
~0.23 Nogitecan hydrochloride +0.23
-0.33 ubanimax +0.33
-0.31 Sizofiran +0.31
-0.28 Lenthinan +0.28
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Complex (Chemical Formula II) Compound To Be Combined Charge Transfer 1Compound Name
Charge Transfer -0.39 Docetaxel hyderate +0.39 -0.38 Vincristine sulfate +0.38 -0.38 Vinblastine
sulfate +0.38 -0.23 Epirubicin hydrochloride +0.23 -0.33

[Tabled]

Table 8

Metal -Salen Compound To Be Combined

Complex

{Chemical

Formula 1}

Charge Compound Name Charge

Transfer Transfer
~-0.22 Lidocaine +0.22
~(.25 Ethyl aminobenzoic acid +0.25
-0.25 Oxybuprocaine +0.25
~0.24 Oxethazaine +0.24
~0.23 Dibucaine +0.23
~0.28 Fthyl piperidinocacetylaminobenzoate +0.28
-0.25 Procaine +0.25
-0.23 Mepivacaine +0.23
-0.24 p-butylaminobenzoyldiethylaminoethyl +0.24

hydrochloride
~-0.26 Bupivacainge hydrochloride +0.26
~0.24 Repivacaine hydrochloride hydrate +0.24
~0.12 Lidocaine +0.12
~-0.15 Ethyl amincbenzoic acid +0.15
-0.15 Cxybuprocaine " +0.15
-0.14 Oxethazaine +0.14
-0.13 Dibucaine +0.13
~0.18 Ethyl piperidincacetylaminobenzoate +0.18
-0.15 Procaine +0.15
-0.13 Mepivacaine +0.13
-0.14 p-butylamincbhenzoyldiethyiamincethyl +0.14
' hydrochloride

-0.16 Bupivacaine hydrochloride +0.16
~0.14 Ropivacaine hydrochloride hydrate +0.14
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Vinorelbine ditartrate +0.33 -0.29 Vindesine sulfate +0.29 -0.25 Oxaan +0.25 -0.22 Carboplatin +0.22
-0.23 Cisplatin +0.23 -0.24 Nedaplatin +0.24 -0.19

[Table10]

Tabte 10

Metal Salen | Compound Tc Be Combined

Complex

{Chamical

Formula I)

Charge Compound Name Charge

Transfer Transfer
-0.32 Leuplin chemical formula (3) +0,32
-0.35 Methotrexate chemical formula(4) +0.35
~-0.35 Novanthrone chemical formulal(5) +0.35
-0, 34 Photofrin chemical formula{6) +0.34
-0.33 Photeofrin chemical formula (7) +0.33
-0.28 mylotarg +0.28
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Anastrozole +0.19 -0.18 Afema +0.18 -0.28 Exemestane +0.28 -0.13 Toremifene citrate +0.13 -0.23
bicalutamide +0.23 -0.39 Flutamide +0.39 -0.22

[Document Name] Claims
[Claim 1]

A metal-salen complex compound wherein a metal atom part in each of
multiple molecuies of a metal-salen complex or a derivative of the metal-salen
complex is muitimerized via water.

[Claim 2]

The metal-salen complex compound according to claim 1, containing the
metal-salen complex or a dimer of the metal-salen complex.
[Claim 3]

The metal-salen complex compound according to claim 1 or 2, wherein the
multimerized metal-salen complex or derivative of the metal-salen complex is
self-magnetic.

[Claim 4]
A self-magnetic metal-salen complex compound represented by the

following formula (1)

()

y\

J\&h ,,w 4 ‘\;;HW

wm-..gwas

Q

v ¥

where M represents Fe, Cr, Mn, Co, Ni, Mo, Ru, Rh, Pd, W, Re, Os, Ir, Pt, Nd, Sm,
Eu, or Gd, and each of a to fand Y is hydrogen or any one of the following (1) to (7):
(1) -CO:Me;
(2) -CO(OCH,CH,),OCHj;
3
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Mepiotiostane +0.22 -0.30 Estramustine sodium phosphate +0.30 -0.31 Medroxyprogesterone acetate
+0.31 [Table8] Table 8 MetalSalen Complex (Chemical Formula 11) Compound To Be Combined
Charge Transfer Compound Name Charge Transfer -0.23 Tamibarotene

N

4 Tounonid 10

/W—\Nmma
N /T

O

—————
AR

L

G

where R, represents a plurality of nucleic acids which are combined
together and are formed of adenine, guanine, thymine, cytosine, or uracil;

{5) -NHCOH, -NHy, -NHR,, or -NRR:

where Ry and Ry are alkyl or alkane with the same carbon number or the
carbon number from 1 to 6;

(8) -NHR3-, -NHCOR;, or -Rs;

where R; represents a subsﬁtﬁent bound as a result of desorption of
hydrogen or a hydroxyl group or a functional group such as a hydroxyl group or the
like; and

(7) halogen atoms.
[Claim 5]

The self-magnetic metal-salen complex compound according to claim 4,
wherein charge transfer of R; is less than 0.5 electrons.
[Claim 6]

The self-magnetic metal-salen complex compound according to claim 4 or 5,
wherein Rs is any one of compounds represented by the following formulas (8) to
(34):

(8) ibuprofen piconol, phenylpropionic acid analgesic/anti-inflammatory
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+0.23 -0.22 Gefitinib +0.22 -0.24 Trenoin +0.24 -0.27 Imatinib mesylate +0.27 -0.27 Etoposide +0.27
-0.25 Sobuzoxane +0.25 -0.22 irino ecan hydrochloride

ibuprofen

(9) mefenamic, anthranilic-acid anti-inflammatory analgesic

N

OH
A ~NH %% —  mefenamic acid

(10) drug for treating hyperlipemia

gernfibrozi
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- ,+0.22 -0.23 Nogiteoan hydrochloride +0.23 -0.33 ubenimex +0.33 -0.31 Sizofin +0.31 -0.28 Lenthinan
+0.28 [Table9] Table 9 MetalSalen Complex (Chemical Formula 1) Compound To Be Combined

(13) hormone (estrogen)

o P aaabin gl 08

(17) amino acid (alanine)
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Charge Transfer Compound Name Charge Transfer -0.22 Lidocaine +0.22 -0.25 Ethyl aminobenzoic
acid +0.25 -0.25 Oxybuprocaine +0.25 -0.24 Oxethazaine +0.24 -0.23 Dibucaine +0.23

(19) amino acid (asparagine)

HaN

i
OH

(20) amino acid {aspartic acid)

O

Hal

L

(21) amino acid (cysteine)

iy

o
H., i5 Ok
g B~ ;; *K{J_-"ff
foM
# ik

(22) amino acid (glutamic acid)
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-0.28 Ethyl piperidinoacetylaminobencoate +0.28 -0.25 Procaine +0.25 -0.23 Mepivacai e +0.23 -0.24
p-butylaminobenzoyldiethylaminoethyl hydrochloride +0.24 -0.26 Bupivacaine hydrochloride +0.26
-0.24 Ropivacaine hydrochloride hydrate +0.24

p i*’gﬁ

(23) amino acid (histidine)

N,

/hH
OH

(24) amino acid (isoleucine)

H

H ¥

o

(25) amino acid (leucine)

(27) amino acid (methionine)
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-0.12 Lidocaine +0.12 -0.15 Ethyl aminobenzoic acid +0.15 -0.15 Oxybuprocaine +0.15 -0.14
Oxethazaine +0.14 -0.13 Dibucaine +0.13 -0.18 Ethyl piperidinoacetylaminobenzoate +0.18

£
«W&“Mg{f

H f

ﬁgﬁ*“ ' {ﬁﬁ
s

(28) amino acid (phynylalanine)

s,
§"5§:"ﬁ e

H

(31) amino acid (threonine)

(32) amino acid (tryptophan)
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-0.15 Procaine +0.15 -0.13 Mepivacaime +0.13 -0.14 p-butylaminobenzoyldiethylaminoethyl
hydrochloride +0.14 -0.16 Bupivacaine hydrochloride +0.16 -0.14 Ropivacaine hydrochloride hydrate
+0.14 [Tablel10] Table 10 Metal Salen Complex (Chemical Formula I)

{34) amino acid (valine)

5
H)

et

H x_ﬁfﬁﬁ
o
[Claim 7]

The self—mégnetic: metal-salen complex compound according to claim 4 or 5,
wherein Rj is a compound composed of a substituent represented by any of the
following formulas (35) to (45) obtained as a result of desorption of hydrogen from a
compound which has a methyl group and whose charge transfer is less than 0.5
electors (e):

(35) general name: lidocaine

lidocaing

(36) general name: ethyl aminobenzoic acid
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Compound To Be Combined Charge Transfer Compound Name Charge Transfer -0.32 Leuplin
chemical formula(3) +0.32 -0.35 Methotrexate chemical formula(4) +0.35 -0.35 Novanthrone chemical
formula(5) +0.35 -0.34 Photofrin chemical formula(6) +0.34 -0.33 Photofrin chemical formula(7)

(38) general name: oxethazaine

e w,,?im _-LH
(40) general name: ethylpiperidinoacetylaminobenzoate

t

~ m\gmgo
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+0.33 -0.28 mylotarg +0.28 [Document Name] Claims [Claim 1] A metal-salen complex
compound wherein a metal atom part in each of multiple molecules of a metal-salon complex or a
derivative of the metal-salen complex is multimerized via water. [Claim 2] The metal-salon
complex compound according to claim 1, containing the metal-salen complex or a dimer of the
metal-salen complex. [Claim 3] The metal-salon complex compound according to claim 1 or 2,
wherein the multimerized metal-salen complex or derivative of the metal-salen complex is
self-magnet#?]Gengrajnamearsefivagginétic metal-salen complex compound represented by the
following formula (1) (I) where M represents Fe, Cr, Mn, Co, Ni, Mo, Ru, Rh, Pd, W, Re, Os, Ir, Pt, Nd,
Sm, Eu, or Gd?kd Qﬁeﬁ 8.f and Y is hydrogen or any one of the following (1) to (7):

I

H « HC

[Claim 8]

The self-magnetic metal-salen compiex compound according to claim 4 or 5,

wherein R is any one of compounds represented by the following formulas (46) o
(110), which combines with a main skeleton of the compound of the formula via a
linking group part obtained as a result of desorption of hydrogen (however, with the
compound (80), a cyano group (-CN) is the linking group):

(46) general name: ifosfamide, alkyl antineoplastic drug
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(1) -002Me; (2) -CO(OCH2CH2)20CH3; (3) (4) where R2 represents a plurality-of nucleic acids
which are combined together and are formed of adenine, guanine, thymine, cytosine, or uracil; (5)
-NHCOH, -NH2, -NHRI, or -NR1R2 where R1 and R2 are alkyl or alkane with the same carbon
number or the carbon number from ito 6; (6) -NHR3-, -NHCOR3, or -R3 where R3 represents a
substituent bound as a result of desorption of hydrogen or a hydroxyl group or a functional group such
as a hydroxyl group or the like; and (7) halogen atoms. [Claim 5] The self-magnetic metal-salen
complex corfiypeine decdrding to claim 4, wherein charge transfer of R3 is less than 0.5 electrons.
[Claim 6] The self-magnetic metal-salen complex compound according to claim 4 or 5, wherein R3
is any one of compeunddwepresented by the following formulas (8) to (34): (8) ibuprofen piconol,
phenylpropionic. gesic nti-in?@matory

Fol
'i'?NM‘

{47) general name: cyclophosphamide, alkyl antineoplastic drug

férmalaé

(48) general name: dacarbazine, alkyl antineoplastic drug

formuiab

(49) general name: busulfan, alkyl antineoplastic drug

formulab

P

O 0

(50} general name: melphalan, alkyl antineoplastic drug
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ibuprofen OH (9) mefenamic, anthranilic-acid anti-inflammatory analgesic cL OH NHmetenamic acid
(13) hormone (estrogen) (14) hormone (estrogen) {[Fe(salen))20) (15) Taxol (paclitaxel) (16) amino
acid (glycine)

formulal

éﬁ?%wwf%&ﬁ‘ e

a

(61) general name: ranimustine, alkyl antineoplastic drug

formula8

'
OH

(52) general name: estramustine sodium phosphate, alkyl antineoplastic drug

Tormlad

(53) general name: nimustine hydrochloride, alky! antineoplastic drug
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~ (17) amino acid (alanine) 0 (18) amino acid (arginine) H2N NH (19) amino acid (cysteine) (20)
amino acid (glutamic acid) OH (23) amino acid (histidine) s" 6H (24) amino acid (isoleucine) (25)
amino acid (leucine)

formulall

(54) general name: enocitabine, antimetabolite antineoplastic drug
formutall
NHCCO{OH ) pe0Hg

(55) general name: capecitabine, antimetabolite antineoplastic drug

formufaTZ
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(26) amino acid (lysine) (27) amino acid (methionine) (28) amino acid (phynylalanine) (29) amino
acid (proline) (30) amino acid (serine) H2N OH (31) amino acid (threonine) (32) amino acid
(tryptophan)

(56) general name: carmofur, antimetabolite antineoplastic drug

formulall

QY§ P

(57) general name: gimeracil, antimetabolite antineoplastic drug

formulal4d

oY
;meml

(58) general name: oteracil potassium, antimetabolite antineoplastic drug

formulal5s

(59) general name: cytarabine, antimetabolite antineoplastic drug
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(33) amino acid (tyrosine) 0 (34) amino acid (valine) [Claim 7] The self-magnetic metal-salen
complex compound according to claim 4 or 5, wherein R3 is a compound composed of a substituent
represented by any of the following formulas (35) to (45) obtained as a result of desorption of
hydrogen from a compound which has a methyl group and whose charge transfer is less than 0.5
electors (e): (35) general name: lidocaine fidocaine (36) general name: ethyl aminobenzoic acid (37)
general name: oxybuprocaine hydrochloride (38) general name: oxethazaine cH3 Cl'z

formulalé

(60) general name: cytarabine ocfosfate, antimetabolite antineoplastic drug

formulall
Nk,

0
ONa.

(61) general name: tegafur, antimetabolite antineoplastic drug

formulal$§
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abo OH (39) general name: dibucaine reHa - HO CH (40) general name:
ethylpiperidinoacetylaminobenzoate (41) general name: procaine (42) general name: mepivacaine

(62) general name: doxifluridine, antimetabolite antineoplastic drug

formulal9

0

{63) general name: hydroxycarbamide, antimetabolite antineoplastic drug

formulaz0

N
H 2

(64) general name: fluorouracil, antimetabolite antineoplastic drug

fﬁ%mut321
M

\f4%7§43

{65) general name: mercaptopurine hydrate, antimetabolite antineoplastic drug
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- (43) general name: p-butylaminobenzoyldiethylaminoethyl hydrochloride (44) general name:
bupivacaine hydrochloride (45) general name: ropivacaine hydrochloride hydrate [Claim 8] The
self-magnetic metal-salen complex compound according to claim 4 or 5, wherein R3 is any one of
compounds represented by the following formulas (46) to (110), which combines with a main skeleton
of the compound of the formula via a linking group part obtained as a result of desorption of hydrogen
(however, with the compound (90), a cyano group (-CN) is the linking group): (46) general name:

ifosfamide, aI;('p; ' % drug Formu (47) general name: cyclophosphamide, alkyl
il i

antineoplastic

(66) general name: fludarabine phosphate, antimetabolite antineoplastic drug

forumulazd

{67) general name: gemgitabine hydrochloride, antimetabolite antineoplastic drug

formula24

OH F

(68) general name: actinomycin-D, antitumor antibiotic
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(48) general name: dacarbazine, alkyl antineoplastic drug formula5 (49) general name: busulfan, alkyl
antineoplastic drug formu | a6 o o H3c, (50) general name: melphalan, alkyl antineoplastic drug
formula] (51) general name: ranimustine, alkyl antineoplastic drug formu l a8 NO IH N N

formula?b

FThr- E}Jfa@i««ﬁmwﬁ%ﬁi&%&v@

i

Thr p-Valk-Pro-MeGly-MeVal-

CHy CH,
MeGly = N- methylglycine
MaVal = #- methylvaline

(69) general name: aclarubicin hydrochloride, antitumor antibiotic

formutalt

Oy Ongy

i by
Ha, s

% g sm
OH O OH zz:a H
3 T
CHy
N-Cre
CH,
Q]
C={ CHy

{70) general name: idarubicin hydrochloride, antitumor antibiotic
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HOOCH3 OH (52) general name: estramustine sodium phosphate, alkyl antineoplastic drug formu | a9
0 (53) general name: nimustine hydrochloride, alkyl antineoplastic drug N "CH3 * HCI N ,1/2", NH
NHz

formula27
OH 0

{71) general name: epirubicin hydrochloride, antitumor antibiotic

formulaz8

(72) general name: zinostatin stimalamer, antitumor antibiotic
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(54) general name: enocitabine, antimetabolite antineoplastic drug formulall (55) general name:
capecitabine, antimetabolite antineoplastic drug formulal2 (56) general name: carmofur,
antimetabolite antineopiastic drug formu | a13 0 N. (57) general name: gimeracil, antimetabolite
antineoplastic drug formula 14 N OH ,.; ci (58) general name: oteracil potassium, antimetabolite
antineoplastic drug formula 15 KOOCYitO NyNII

formula2g

chroméphore part 9“(

apoprotein part
ReAla-Ada-Pro ~Thmea—T§7¥w’a’aEﬁhr§ ro-Ser-Ser-

Gly-Lou-Ser-fep-Gly-Thr-Val-Val-Lys-Val-Ale-Gly-
Aa-Gly-Leu-Gin-Ala-Gly-The-Ala-Tyr-Asp-Val-Gly-
Gin-Cys-Ala-Trp-Val-Asp-Thr-Ghy-Val-Leg-Ala-Cys-
Asn-Pro-Ala-fsp-Phe-Ser-Ses-Val-The-Ala-Asp-Ala-
Asp-Gily-Ser-Ala-Ser-Thr-Ser-Leu-The-Val-Arg-Arg-
Sar-Pre-Ghn-Gly-Phe-Leu-Phe-Asp-Gly-Th-Arg-
Trp-Gly-Thr-Val-Asp-Cys-Thr-Thr-Ala-Ala-Cys-Gln-
Yai-Gly-Leu-Serdsp-Ala-Ma-Ghy-Asn-Gly-Pro-Glu-
Gily-Val-fla-lle-Ser-Phe-dsn

®R 0 g0
Rx Nﬁ\’l R‘z Nﬁ&
o r 0 R?

R! and RZ differ from one another and
represent the following formulas,

respegtiveiyf and the same applies to R
and R Z

Al=H or NHy
AZ, A3=H or NHy or Cgig
(A2 and A% do not represent CqHg at the

same fime)
M+n-approximately 5. b on average
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0 (59) general name: cytarabine, antimetabolite antineoplastic drug fo ul al6 (60) general name:
cytarabine ocfosfate, antimetabolite antineoplastic drug rmulal7 OH (61 ) general name: tegafur,
antimetabolite antineoplastic drug formu | al8 (62) general name: doxifluridine, antimetabolite
antineoplastic drug formulal9 0 (63) general name: hydroxycarbamide, antimetabolite antineoplastic
drug (64) general name: fluorouracil, antimetabolite antineoplastic drug

(73) general name: daunorubicin hydrochloride, antitumor antibiotic

formuta30

(74) general name: doxorubicin hydrochloride, antitumor antibiotic

formula3l
Q

(75) general name: bleomycin hydrochloride, antitumor antibiotic
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(65) general name: mercaptopurine hydrate, antimetabolite antineoplastic drug for mu 1 a22 (66)
general name: fludarabine phosphate, antimetabolite antineoplastic drug for umu | a23 (67) general
name: gemcitabine hydrochloride, antimetabolite antineoplastic drug formu | a24 OH F (68) general
name: actinomycin-D, antitumor antibiotic

formuiad2

Flahi
MO
i}
Bleomycin Acid e
Bleomycin 4 R

Bleomycindemethy | —&2 e

Bleomycin Ay e Yy
: f‘“%?‘

Bleomycin Ay = m—g -

Bleomycin ’&E-b R M§W%ﬁg

Bleomyein ﬁ\B o
Bleomvein B? -
Bleomycin By s

Bleomycin By

(78) general name: peplomycin sulfate, antitumor antibiotic
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formu | a25 (69) general name: aclarubicin hydrochloride, antitumor antibiotic formu | a26 (70) general
name: idarubicin hydrochloride, antitumor antibiotic (71) general name: epirubicin hydrochloride,
antitumor antibiotic  (72) general name: zinostatin stimalamer, antitumor antibiotic formula29 HN
'CHS3 apoprotein part R-Ala-Ala-Pro-Thr-AJa-Thr-Vat-Thr-Pro-Ser-Ser- R’
Gly-leu-Serasp-Gly-Thr-Val-Val-Cys-Val-Ala-Gly-Pda-Gly-Leu-GIn-Ala-Gly-Thr-Ala-Tyr-Asp-Val-Gly-Gl
n-Cys-Ala-Trp-Val-Asp-Thr-Gly-VakLeu-Ala-Cys-Asn-Pro-Ala-Asp-Phe-Ser-Ser-Val-Thr-Ala-Asp-Ala-A
sp-Gly-Ser-Afas8et-adir-Ser-Leu-Thr-Val-Arg-Arg-Ser-Phe-Glu-Gly-Phe-Leu-Phe-Asp-Gly-Thr-Arg-Tcp
-Gly-Thr-Val-Asp-Gys-Thr- ThrN@Ia -Ala-Cys-GIn-Val-Gly-Leu-Ser- Aspala -Ala-Gly-Asn-Gly-Pro-Glu-Gly-

Val-Ala-Ife-Ser- ﬁ’,h%?si

H,80,

(77) general name: mitomycin C, antitumor anfibiotic

formula34

(78) general name: amrubicin hydrochloride, antitumor antibiotic
formula3b

o oM
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R10R710 R1 and R2 differ from one another and represent the following formulas, respectively,
and the same appliesto Rl 1 and Rf2 Al=H or NH4 A2,A3=H or NH4 or C4H9 (A2 and A3 do not
represent 04H9 at the same time) M+n:approxi a ely 5.5 on average (73) general name: daunorubicin
hydrochloride, antitumor antibiotic formu | a30

{(79) general name: vibramycin hydrochloride, antitumor antibiotic

formula3t

(80) general name: pirarubicin hydrochloride, antitumor antibiotic

formuladl

{81) general name: docetaxel hydrate, microtubule inhibitor

formula38
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(74) general name: doxorubicin hydrochloride, antitumor antibiotic formu |1 a31 (75) general name: .
bleomycin hydrochloride, antitumor antibiotic fortnu | a32 (76) general name: peplomycin sulfate,
antitumor antibiotic formu | a33 (77) general name: mitomycin C, antitumor antibiotic (78) general
name: amrubicin hydrochloride, antitumor antibiotic formu | a35 0 OHO

(82) general name: vincristine sulfate, microtubule inhibitor
formuladd

“.‘“ ﬁ &M{}é

(83) general name: vinblastine sulfate, microtubule inhibitor

formuladl

(84) general name: vinorelbine ditartrate, microtubule inhibitor

formuladl

CHIOHCOOH

{85) general name: vindesine sulfate, microtubule inhibitor
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(79) general name: vibramycin hydrochloride, antitumor antibiotic formu | a36 0 OH (80) general name:
pirarubicin hydrochloride, antitumor antibiotic formu | a37 H2 H 00, "N 0.7ksiss. Pt N OH2 H (81)
general name: docetaxel hydrate, microtubule inhibitor formu | a38 (82) general name: vincristine
sulfate, microtubule inhibitor formu 1 a39 (83) general name: vinblastine sulfate, microtubule inhibitor

formu | a40

formulad?

(86) general name: oxalipatin, platinum preparation

formuladl

(87) general name: carboplatin, platinum preparation
formula4d

(88) generai name: cisplatin, platinum preparation

8%



(84) general name: vinorelbine ditartrate, microtubule inhibitor formu 1 a41 formu | a42 OH (86)
general name: oxalipatin, platinum preparation formu | a43 H H OaiN Pt 0 N 1214 (87) general name:
carboplatin, platinum preparation formu | a 44 NH3 (88) general name: cisplatin, platinum preparation

formu | a45 ki H3

formuiladb

{89) general name: nedaplatin, platinum preparation

formuladt

(90) general name: anastrozole, parahormone drug

formulad]
NN
et

Jo

{91) general name: Afema, parahormone drug
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Cl fa NH cr- (89) general name: nedaplatin, platinum preparation formu | a46 (90) general name:
anastrozole, parahormone drug formu | a47 (91) general name: Afema, parahormone drug forrnu |
a48 CN (92) general name: exemestane, parahormone drug formu | a49

formulad8

(92) general name: exemestane, parahormone drug

formuladd

(93) general name: famoxifen citrate, parahormone drug

formutabl

(94) general name: toremifene citrate, parahormone drug
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(93) general name: tamoxifen citrate, parahormone drug form | a50 0 OH (94) general name:
toremifene citrate, parahormone drug 91 (95) general name: bicalutamide, parahormone drug formu |
ab2 (96) (97) H3C -CH2-C-C-N (1)11 -(1 (98) general name: flutamide, parahormone drug

formulabl

{95) general name: bicalutamide, parahormone drug

formulab?

{96) general name: flutamide, parahormone drug

formulab3

(97) general name: mepitiostane, parahormone drug
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formu | a53 (99) general name: mepitiostane, parahormone drug formu | a54 (98) general name:
estramustine sodium phosphate, parahormone drug formula55 CI"N"--""NO CI (99) general name:
medroxyprogesterone acetate, parahormone drug formu | a56 oH3 (100) general name:
tamibarotene, molecular target drug formu | a57 (101) general name: Gefitinib, molecular target drug
formu | a58

formulab4

(98) general name: estramustine sodium phosphate, parahormone drug

formuladh

(99) general name: medroxyprogesterone acetate, parahormone drug

formulabb
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(102) general name: tretinoin, molecular target drug formu |1 259 1-130 CH3 (103) general name:
imatinib mesylate, molecular target drug formu | a60 (104) general name: etoposide, topoisomerase
inhibitor formula61 OH (105) general name: sobuzoxane, topoisomerase inhibitor formu 1a62 (106)
general name: irinotecan hydrochloride, topoisomerase inhibitor for mu 1a63 (107) general name:
nogitecan hydrochloride, topoisomerase inhibitor formu 1864 cH3

(100) general name: tamibarotene, molecular target drug

formuladbl

(101) general name: Gefitinib, molecular target drug

formulab8

(102) general name: tretinoin, molecular target drug

formulab9

(103) general name: imatinib mesylate, molecular target drug
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N, CH3 (108) gerieral name: ubenimex, nonspecific immunopotentiator formu |1 865 formu |1 a66 (110)
general name: lenthinan, nonspecific immunopotentiator formula67 [Claim 9] The self-magnetic
metal-salon complex compound according to claim 4 or 5, wherein R3 is composed of any one of
compounds represented by the following formulas (111) to (116): (111) product name: Leuplin; and
general name: leuprorelin acetate, anti-tumor agent 97

Tormutabd

(104) general name: etoposide, topoisomerase inhibitor

formulabl

(105) general name: schuzoxane, topoisomerase inhibitor

formulab?
py 5 fwﬂwﬁ
@ L« N M
0 o

{106) general name: irinotecan hydrochloride, fopoisomerase inhibitor
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(112) product name: methotrexate; and general name: methotrexate, anti-tumor agent (113) product
name: Novantrone; and general name: mitoxantrone hydrochloride, anti-tumor agent OH 0 HNNc44
(114) product name: photofrin; and general name: porfimer sodium, anti-tumor agent (115) product
name: photofrin; and general name: porfimer sodium, anti-tumor agent (116) product name: Mylotarg;
and general name: gemtuzumab ozogamicin, anti-tumor agent. [Claim 10] A

self-magnetism- giving metal-salen complex molecule, wherein another compound is bonded to at least
one of posmor.r% 3C d, e, f, g, h,i,j, Kk and | and said another compound is magnetized.

where M represents Ia4e Cr, Mn, Co, Ni, Mo, Ru, Rh, Pd, W, Re, Os, Ir, Pt, Nd, Sm, Eu, or Gd. [Claim
11] A loca sthetic having the self-magnetic metal-salen complex compound stated in claim 7.
[Claim 12] An @Spo astic drug havipg.the self-magnetic metal-salen complex

ﬁsé @ QH\C}

(107) general name: nogitecan hydrochloride, topoisomerase inhibitor

formulatd

(108) general name: ubenimex, nonspecific immunopotentiator
formulabh
HO H

(109) general name: sizofiran, nonspecific immunopotentiator)
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compound stated in claim 8. [Claim 13] . An antineoplastic drug having the self-magnetic
metal-salen complex compound stated in claim 9.

formulatb

(110) general name: lenthinan, nonspecific immunopotentiator

formul a7
- CHLOH CHOH "
o DY . O
O OH
HO HO™TT
Ori
CHOH ML CrgOH ol o
et Ly e ey Oy o By e G fny e
HO HO HCy oo HE O
L O o8 OH OH o |,
[Claim 9]

The self-magnetic metal-salen complex compound according to claim 4 or 5,
wherein Rs is composed of any one of compounds represented by the following
formulas {(111) to (116):

(111) product name: Leuplin; and general name: leuprorelin acetate, anti-tumor

agent

12 0 2 g oy o on 2N
gl e St .;Hw(twmw?ﬁmcmﬁém{‘ﬂ»ﬁn{fmMw%f&:f»ﬁ»%@«?ﬁmﬁw%&?ﬁm{im%»ﬁ%&-M ?ﬁ»é«{:;&agémw 20

o7 M _ : i
& CHy GHy O GHg
O CH@-QH {tHyi‘;H Ty
CHy  CH, %b&z
W N~
QHNH
iy
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{(112) product name: methotrexate; and general name: methotrexate, anti-tumor

agent

wﬁ%
o
%&gﬂ‘”‘}“ T

{113) product name: Novantrone; and general name: mitoxantrone hydrochioride,

anti-tumor agent

(116) product name: Mylotarg; and general name: gemiuzumab ozogamicin,

anti-tumor agent.
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[Claim 10]
A self-magnetism-giving metai-salen complex molecule, wherein another
compound is bonded to at least one of positions Y, a, b, ¢, d, e, f, g, h, i, |, k, and |

and said another compound is magnetized.

where M represents Fe, Cr, Mn, Co, Ni, Mo, Ru, Rh, Pd, W, Re, Os, Ir, Pt,
Nd, Sm, Eu, or Gd.
[Claim 11]

A local anesthetic having the self-magnetic metal-salen complex compound
stated in claim 7.
[Claim 12]

An antineoplastic drug having the self-magnetic metal-salen complex
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compound stated in claim 8.
[Claim 13]
An antineoplastic drug having the self-magnetic metal-salen complex

compound stated in claim 9.
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