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5 Technical Field The present invention relates to

gl ut at hi one derivatives and their dosage forns that permt am-cg840

ef ficient expression of a hematopoi esis pronpting activity in the
target site of action of the bone narrow 10 when they are adm ni stered
in the living body for the pur pose_of Pronntlng hemat opoi esis. Mre
specifically, it relates to met hodBSERIFREN jtating the stability in
vivo, without affecting the biological activity, of y- glutanyl S
(benzyl) cysteinyl- R( [ with a
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s ecreas?g as C% t%ey are administered in the living body for the
purpose of promoting hematopoiesis. More specifically,

it relates to methods of facilitating the stability in
vivo, without affecting the biological activity, of y-
glutamyl S (benzyl) cysteinyl-R{-)-phenyl-glycine by

15 providing the same with a long-chain alkyl or an alkenyl
ester having 12 carbons or more, as well as of imparting
a structure that is capable of being efficiently
distributed in the target organ of bone marrow, and to
methods of providing safe and effective dosage forms of

20 colloidal compositions for injections that are an
important dosage regimen.

Background Art
The administration of chemotherapeutic agents in the
25 treatment of cancer or the suppression of hematopoietic
functions by radiotherapy can cause neutropenia and
thrombocytopenia as side effects. In neutropenia among
them, an immunological activity is decreased as compared
to the normal healthy state so that there is an increased
30 risk of being exposed to severe infections. Therefore,
granulocyte colony-stimulating factor (G-CSF), a
biologically active protein having an effect of promoting
the recovery of neutrophil counts in the peripheral
blood, has been clinically administered with satisfactory
35 pharmacological results. However, since it has been
produced in cultured cells using the gene recombinant
technology, its high production cost is posing a problem



to the normal healthy state so that there is an increased 30 ri sk of
bei ng exposed to severe infections. Therefore, granul ocyte
colony-stinulating factor (G CSF), a bi ol ogically active protein
havi ng an effect of pronoting the recoyery of neutrophil counts in
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glycyl ethyl ester (TER199) and its related compounds

15 disclosed in the specification of W09640205 were found to
have"an effect of promoting the in vitro colony formation
of granulocytes and macrophage precursor cells. It was
also confirmed that the compounds have an in vivo effect
of promoting recovery of the number of cells such as

20 neutrophils and platelets in the peripheral blood, using
rat models in which the hematopoietic functions were
suppressed by the administration of a chemotherapeutic
agent (5-fluorouracil), although in an experiment where
the dosage was as high as 60 to 120 mg/kg body weight and

25 the method of administration (intraperitoneal
administration) is not always clinically tolerated.
Experiments carried out by the present inventors,
however, have revealed that TER199 is very unstable in
biological sample solutions such as rat blood and, hence,

30 it is inefficient in exhibiting a hematopoiesis promoting
activity. Furthermore, it was found that when high
dosages such as were used in Examples of the
specification of W09640205 were administered
intravenously for example, it can cause inflammation at

35 the site of administration due to its physical properties
such as low solubility and low tissue transfer. The
foregoing suggested that TER199 disclosed in the



rat nodels in which the hematopoietic functions were suppressed by
the administration of a chenotherapeutic agent (5-fluorouracil),

al t hough in an experinent where the dosage was as high as 60 to 120
ng/ kg body wei ght and 25 the method of adrngnistration (intraperitoneal
adm nistration) is not always clinically tol erated. Experinments
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It is also very likely that the hematopoiesis-
15 promoting activity in the bone marrow is related to the

ability to inhibit GST. 1In fact, it has been reported
that ethacrynic acid that has a structure entirely
different from that of TER199 has an activity of inducing
in vitro the differentiation of leukemia cells in

20 cooperation with activated D, (Leukemia Research, Vol. 20
(9), pp. 781-789 (1996)).

Disclosure of the Invention
After intensive research to resolve the above

25 problems associated with the conventional technology, the
inventors of the present invention have found the
following facts and have completed the present invention.

Thus, the inventors were able to improve the
stability in vivo of y-glutamyl S (benzyl) cysteinyl-

30 R(-)-phenyl-glycine (TER117) by providing the same with a
long-chain alkyl or an alkenyl ester having 12 carbons or
more, without affecting the biological activity related
to the promotion of hematopoiesis, and to impart a
structure that is capable of being efficiently

35 distributed in the target organ of bone marrow. In this
case, consistent results were obtained by any of the
following: a monoester in which either one of the



(Laboratory Tests), Vol. 39 (4), pp. 450-453 (1995)). o It is

al so very likely that the henatopoiesis- 15 pronoting activity in the
bone marrow is related to the ability to inhibit GST. In fact, it
has been reported that ethacrynic acid that has a structure entirely
different fromthat of TER199 has an activity of inducing in vitro
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ni ddl e- chai n al kyki9b, ahbL8Yp&SiAfc iyl Stability against decomposition
by esterase, was enhanced as compared to a diethyl ester
TER199 disclosed as a preferred embodiment in W09640205
15 specification. On the other hand, it was found in an in
vitro experiment that the biological activity related to
the promotion of hematopoiesis was equal to that of
TER199. Furthermore, in long-chain esters having 12
carbons or more of TER117, the pharmacokinetic
20 parameters, distribution volume and clearance, could be
both decreased by using colloidal pharmaceutical
compositions such as a fat emulsion, with a resultant
discovery that the pharmacological effects can be
efficiently exhibited in the target organ of bone marrow
25 and the problem of safety related to the physical
properties and physiological effects per se can be
avoided.
Thus, the present invention relates to a glutathione
derivative represented by the following formula (I):
30

35 COOR,



.carbons or |ess and the other has been changed to a long- 5 chai n al kyl
tor al kenyl ester of 12 carbons or nore; or a di ester in which both
‘have been changed to | ong-chain al kyl or al kenyl esters of 12 carbons
.or nore. As used herein, chains havingsl-to 2 carbons are defined as
t he short chains, chains having 3 to 11 carbons as the mddle 10

chai ns, and chains having 12 carbons or nore as the Iong chai ns. By
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Figure 2 is an experiment on swine liver esterase

described in Example 19. The esterase concentration was
15 75 units/ml in Example 4 and 3.75 units/ml in Comparative
Example 1,

Figure 3 is an experiment on rat plasma described in
Example 19. In Comparative Example 1, plasma diluted
400-fold with a BSA solution was used.

20 Figure 4 is an experiment on human plasma described
in Example 19.

Figure 5 is a comparison of changes with time in
glutathione derivative concentrations in the plasma after
intravenous administration in the rabbits.

25 Figure 6 is a comparison of pharmacological effects
of the glutathione derivatives of Example 4 and
Comparative Example 1 in rat models in which the
hematopoietic function was suppressed by the
administration of 5-fluorouracil (5-FU), and shows

30 changes in neutrophil counts caused by the glutathione
derivative of Example 4. Each data is a mean of n = 5 to
8.

Figure 7 is a comparison of pharmacological effects
of the glutathione derivatives of Example 4 and

35 Comparative Example 1 in rat models in which the
hematopoietic function was suppressed by the
administration of 5-fluorouracil (5-FU), and shows



wherein, A represents Hor a Cl-C20 acyl group; Rerr] represents a

*Cl- C26 al kyl group or a C3-C26 al kenyl group; and Rlerr] represents
‘H, a Cl-C26 al kyl group or a C3- C26 al kenyl group, provided that the
case wherein Rerr] 5 represents a Cl1-C16 al kyl group or a C3-C10

al kenyl group and R2 represents H, a C1-Cl10 al kyl group or a C3-C10
al kenyl group is excluded and a salt thereof. | ef Explanatlon of
Dr awi ngs 10 changes, i AqUELIEPEkt ﬁ@PP’éSsEﬁ‘éﬁ%dolPYat@‘? T FR e
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hemat opoi eg%c fun%ft;?’bqf"%g?eé’ Is84 By~ tﬁe 8. admi ni stration of
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15 Figure 10 shows changes in neutrophilic myelocytes

(myeloblasts, promyelocytes, neutrophilic myelocytes,

myelocytic dividing cells) having a cell division ability

when the glutathione derivative of Example 4 was

administered to normal healthy rats. Each data is a mean
20 of n = 6.

Figure 11 shows changes in neutrophilic myelocytes
(neutrophilic metamyelocytes, blood band cell, segmented
neutrophils) having no cell division ability when the
glutathione derivative of Example 4 was administered to

25 normal healthy rats. Each data is a mean of n = 6 to 12,

Figure 12 shows changes in the amount of Il1l-18 in
the plasma when the glutathione derivative of Example 4
was administered to normal healthy rats. Each data is a
mean +/- standard deviation of n = 2 to 3.
30 Figure 13 shows changes in the amount of TFNa in

the plasma when the glutathione derivative of Example 4
was administered to normal healthy rats. Each data is a
mean +/- standard deviation of n = 2 to 3.
Figure 14 is a comparison of pharmacological effects
33 in rabbit models in which the hematopoietic function was
suppressed by the administration of cyclophosphamide.



hemat opoi eti ¢ functi on was suppressed by the adm ni stration of

5-fluorouracil (5-FU), and shows - - 6-
changes in neutrophil counts caused by the gl utathione derivative of
Conparative Exanple 1. Each data is a nean- 7 - of n =6 to 8.
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having a cell division ability when the, gl utg gne derivative of
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mean 20 of n = 6. Figurg 11 shows i eutrophilic
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of Exanple 4
15 wherein, A represents H or a C1-C20 acyl group; R,

12 shows changes in
gl ut at hi one deri vative

represents a C1-C26 alkyl group or a C3-C26 alkenyl
group, and R, represents H, a Cl1-C26 alkyl group or a C3-
C26 alkenyl group, provided that the case in which R,
represents a C1-C10 alkyl group or a C3-Cl1l0 alkenyl group

20 and R, represents H, a Cl-Cl0 alkyl group or a C3-Cl0
alkenyl group are excluded.

In the above formula (I), A represents H or a C1l-C20
acyl group. Such a C1-C20 acyl group represents a linear
or branched acyl group having 1 to 20 carbons among the

25 saturated or unsaturated acyl groups. Examples of such
groups include a formyl group, an acetyl group, a
propionyl group, a butyryl group, an isobutyryl group, a
valeryl group, an isovaleryl group, a hexanoyl group, a
heptanoyl group, an octanoyl group, a nonanoyl group, a

30 decanoyl group, a lauroyl group, a myristoyl group, a
palmitoyl group, a stearoyl group, a linoleonyl group,
and an arachidonoyl group.

Preferred groups of A include H, a formyl group, an
acetyl group and the like.

35 In the above formula (I), R, represents a Cl-C26
alkyl group or a C3-C26 alkenyl group. The Cl-C26 alkyl
group of such R, represents a linear or branched alkyl



was adm nistered to normal healthy rats. Each data is a - mean + -
standard deviation of n =2 to 3. 30 Fi gure 13 shows changes in the
anount of TFNa in t he pl asna when the gl utathione derivative of
Exanpl e 4 was adm nistered to normal -healthy rats. Each data is a
mean +/- standard deviation of n = 2 to 3. Figure 14 is a

conpari son of pharnacol pgi cal effects 35 in rabbit nodels in which the
henat opoi etic fun8PBR ﬁgglng L tQuih iR Yy theradnicaiset it thaught of

cycl ophosphani de. in which a linear alkyl or %lkeﬁ%; group unaef oes anE?Ph
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by the foll owi ng Poranl alkédyl group having an evepemujnber of carbons may
5 be mainly illustrated, since naturally occurring long-
chain fatty acids etc., except abnormal metabolites,
generally have an even number of carbons, but alkyl or
alkenyl groups having an odd number of carbons are not
necessarily excluded.

10 Examples of such C1-C26 alkyl groups of R, include a
methyl group, an ethyl group, a n-propyl group, an
isopropyl group, a ﬂ-butyl group, an isobutyl group, a
sec-butyl group, a t-butyl group, a n-pentyl group, an
isopentyl group, a 3-pentyl group, a hexyl group, an

15 octyl group, a decyl group, a dodecyl group, a tetradecyl
group, a hexadecyl group, an octadecyl group, an icosyl
group, a docosyl group, a tetracosyl group, and a
hexacosyl group.

When R, is a C3-C26 alkenyl group, such an alkenyl

20 group represents a linear or branched chain alkenyl group
having 3 to 26 carbons, and includes, for example, an
allyl group, a butenyl group, a pentenyl group, a hexenyl

_group, a heptenyl group, an octenyl group, a nonenyl
group, a decenyl group, a dodecenyl group, a tetradecenyl

25 group, a hexadecenyl group, an octadecenyl group, an
octadecadienyl group, an octadecatrienyl group, an
icosatrienyl group, an icosatetraenyl group, an
icosapentaenyl group, a docosapentaenyl group,
docosahexaenyl group, and a tetracosenyl group.

30 In the above formula (I), R, represents a Cl1-C26
alkyl group or a C3-C26 alkenyl group. The C1-C26 alkyl
group and the C3-C26 alkenyl group of such R, represents
the same Cl-C26 alkyl group and the same C3-C26 alkenyl
group'as illustrated for R1, respectively.

35 The compounds of formula I include all combinations
of such A, R,, and R,, but the examples of the most
preferred combinations are illustrated in Table 1.
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havi ng an evefi Etbwber Iesfsatetrbeons iy S16H33be mmirffy # | ust r a#28845 si ncdlexyl

naturally OCC%EQLH ong- . L[ghain Ig%gy aC|d%1§tg , exc%%& abnor nh

met abol i tes, Y cosapentaeny Cl6H Ethy H45 Octyl
HiEthyl Docosahexaenyl |H C16H33 Butyl IH DocosapentataenylkEthyl
H kEthyl C20H41 H C16H33 Butenyllﬂ Docosahexaenyl lEthyl
HEthyl C22H45 H C16H33 Hexyl H C12H49 Ethyl
HLF:thyl C24H49 H C16H33 Octyl H C12H49 Butyl
HlEthyl C26H53 H C16H33 Octenyl H C12H49 Hexyl
HButenyl Cl6H33 H Cl6H33 Decyl H C12H49 Octyl
H{Hexenyl Cl6H33 H| Hexadecenyl Ethyl [HCO Ethyl C16H33
H[Octyl C12H25 H C18H37 H [HCO Octyl C12H25
Hloctyl C14H29 H C1BH37 Ethyl [HCO Decyl C12H25
HOctyl C16H33 H C1BH37 Butyl [HCO C16H33 Ethyl
Hpecyl C11H23 H C18H37 Hexyl [HCO C16H33 Hexyl
HpDecyl Cl2H25 H C18H37 Octyl lHCO Cl16H33 Octyl
HpDecyl C14H29 Hi{ Octadecenyl Ethyl RAc Ethyl C16H33
HDecyl C16H33 H| Octadecadienyl | Ethyl fAc Octyl C12H25
H-;'Decenyl Cl6H33 H|Octadecatrienyl| Ethyl [Ac Decyl Cl2H25
HIC11H23 Decyl H C20H41 H Ac C16H33 Ethyl
H|C11H23 C12H25 H C20H41 Ethyl |ac C16H33 Hexyl
HIC12H25 Decyl H C20H41 Butyl jAc C16H33 Octyl




general | y- have an even nunber of carbons, but al kyl or al kenyl

groups having an odd nunber of carbons are not necessarily excl uded.
10 Exanpl es of such Cl1-C26 al kyl groups of R err] include a

met hyl group, an ethyl group, a n-propyl grauwp,- an | sopropyl group, a
n- butyl group, an isobutyl group, a sec butyI group, a t-butyl group,

a n-pentyl group, an |sopentyl rou entyl grou a hexyl
group, an 15 octyl A 48 Q&rﬁécﬁngFBﬁ l°%$d% Ryl br TRy vngéﬁﬁcy

group, a hexadec}dazgrtQiJ}mena;lidﬁ@'ﬁadaCbtmeiﬁuﬁloﬁlmheﬁﬁéﬂﬂ A is H, ®,0lp, af
docosyl group, at tracos gro and a acos

hex r
Wen Rlerr] is a 'rRE)u]ps %J&F%ﬂe&yﬁeﬁﬁ’u 0 3 88288303’1
represents a Ilrmgnoupy bma@chadecyalgrahkenyh gmtmﬁecadlenymﬂgnuypa tam 26

carbons. ang {0l gileme LQr XGIPLR0uBT an_icoll 1Y BLOM, 3 ESIMo g 0P

a pentenyl gr oup, ‘oup, "an oc
group, a nonenyl group, @mouposateéceﬁyylggogpp,aaMcanﬂﬁgﬂananni gxoupr

tetradecenyl 25 opgf Q;&os@lhg%aqﬁceayhoﬂwﬂ&l&? W AOEE s H,0WD: 18Na
oct adecadi enyl grou an ocCtadecatrien group,. an i cosat r'i efyl

group, an icosat ét SFosEp, 2BA Re Is 4(ﬂﬁﬁ&ﬁeﬁFéﬁﬁyPrgPoGBdGEYI
docosapent aenyl gffdih; a combd@@@iahewﬁéﬁéingﬁow HAN astat ta@@aaéwl
group. 30 0 I n the %ﬁ nula g 3 re resents a

al kyl grouplor a ELY6 % é‘ﬁ??’cé’ o8p°URhe ’E:lo SF Y| 9Toup °rgrac5h|5'°é>n°’é'lt he
C3-C26 al kenyl groumpof asudcR, RL®r# |oxr epr esdiftls group; the saselCkeC26 al kyl
group and the same 3 a't%%ﬁw consideBOUPCRS HLUSL Led o Rhat

respectively. 35 he corp GGna I nc
conbi nati ons theoftosuehitx, oR sigherandicelets], shie pradustanpxesiused he
nost pref erd£d LUMIRALGRIaaE Soh! pHSEEAE ST 18 1ARLE vhen the

15 number of carbons is 16 or 18 than when it is 8 to 12

(The Sigma-Aldrich Library of Chemical Safety Data,
Edition I), a combination wherein A is H, R, is an ethyl
group, and R, is a tetradecyl group, a hexadecyl group,
an octadecyl group, an octadecadienyl group, an

20 octadecatrienyl group, an icosyl group, an icosatrienyl
group, an icosatetraenyl group, an icosapentaenyl group
or a docosyl group; or a combination wherein A is H, R,
is a tetradecyl group, a hexadecyl group, an octadecyl
group or an icosyl group, and R, is an ethyl group may be

25 mentioned as the most preferred example.

Each of the three amino acids that constitute the
glutathione derivative of the present invention has a
chiral center, the configuration of which is LLD or LLL,
and preferably LLD.

30 The compounds represented by the above formula (I)
may sometimes form acid addition salts or base addition
salts. As the acid addition salts, there can be
specifically mentioned an addition salt with: a mineral
acid such as hydrochloric acid, hydrobromic acid,

35 sulfuric acid, nitric acid and phosphoric acid; an
organic acid such as formic acid, acetic¢ acid,

trifluoroacetic acid, propionic acid, oxalic acid,



Table 1 A Rerr] Rl err] A R err] A

R err] Rlerr] Ethyl Cl2H25 H Cl2H25 Cl2H25 H
C20H41 Hexyl H Et hyl Cl14H29 H Cl12H25 Cl14H29
C20H41 Cctyl H Ethyl Cl6H33 - 11 H C14H29 Ethyl H
| cosatri enyl Et hyl H Et hyl C18H37 H C14H29 Cctyl H
| cosatetraenyl Ethyl ., H Ethyl OCctadecatrienyl H. Cl4H29 = | .Decyl

| cosapent aenyl E@H?PchaEﬂﬁylSucc}%h%aﬁ?%@wuﬁngFlc acigdysedeic acggyps
C22H45 Et hylacthicEbBYH, mhTosaieid ,aetfh’ifteti'lc ac:L@],G'dS.?crlc acid, H H

C22H45 Hexyl Eth L cosa
2SO e Habbl] con g OSRRE 2E s S8t ansofthig
Docosapent at aenylamkhbybhcilll Ehbll as aspafPidcid andHgluta@lieHagdgid. As a

oyl H SRR on gy, {helggan be SEifiisatiy Hgntionte iy

Cctyl  H @n2pddition s@utyl fo &ample, a salblE3a monoMalentC16H33

gzzerylH H m@%%w4guch as t?%%iumf*é@ﬁfﬂﬁ” and fot®d# 3 um; alsalt G#6H83
y dlvalent or trlvalent metal such as magnesium, calcium,

21n¢, and aluminum; an addition salt with a basic amino

10 acid such as lysine and arginine; a salt of an organic
ammonium such as ammonium, methyl ammonium, dimethyl
ammonium, trimethyl ammonium, benzyl ammonium and
monoethanolammonium. Furthermore, the present invention
includes hydrates, various solvates, and crystal

15 polymorphic substances of a compound represented by the
above formula (I).

The glutathione derivative of the present invention
can be synthesized according to methods of peptide
synthesis known in the art. As such known methods, there

20 can be mentioned a method of purification after synthesis
by a conventional peptide synthetic method described in
"Peputidogosei no Kiso to Jikken (Basic and Experimental
Peptide Synthesis)" (Nobuo Izumiya, Tetsuo Kato, Haruhiko
Aoyagi, Michinori Waki: Maruzen), "Dai 4 Han Jikken

25 Kagaku Koza 22 - Yuukigosei IV San/Aminosan/Peputido (The
Fourth Edition, Experimental Chemistry Course 22 -
Organic Synthesis IV Acids/Amino Acids/Peptides)" (Saburo
Aimoto, Shoichi Kusumoto, Kuniaki Tatsuta, Yoshihiro
Hayakawa, Keiji Yamamoto, Tateaki Wakamiya: Maruzen), and

30 the like. Furthermore, when a side chain and/or a
peptide amino terminal and/or a peptide carboxy terminal
of each amino acid residue constituting the glutathione
derivative of the present invention or a salt thereof has
been chemically modified or protected, peptide synthesis

35 is followed by chemical modification, or peptide
synthesis is performed using a chemically modified amino

acid, or an appropriate reaction condition is selected

H
H



H Hexenyl C16H33 . H Hexadecenyl Et hyl HCO Et hyl

C16H33 “H Cctyl Cl2H25 H C18H37 H  HCO ot |
Cl2H25 H Cctyl Cl4H29 H C18H37 Et hyl HCO Decy|
Cl2H25 H Cotyl C16H33 H C18H37- Butyl HCO C16H33
Ethyl H Decyl C11H23 H C18H37 Hexyl HCO C16H33

Hexyl H Decyl C18H37 C16H33
octyl H Decyl for t%ﬁﬁiz@al de%“c&f‘tt&&ébé#yll’eptlé@h;?h’%ﬂéesm' as  fhyl
Cl16H33 H Decyl descri¥d&H38 a methHddianesadionnyllyEkhpwvn iActhe art ofxtyl

gigﬂgg E DEEEE% eptldfbc¥géketlc qgé%is deoairlen 1d§%g elAﬁg Kiso to Decyl
C16H33 Et hyPikkeC1(B#S8ic and Gh42SimentalHPepti@eOBghthesis) Et hydbue

giggg g—|exy| Iz!ﬂnggHZPetsuo 8% Harunio Aoy%gmﬂuchlnorlBH&Xi Ac

As preferred con%ﬁﬁh??%hs oy yadwhinngnhKaphatsp - Préré4 Kan -can be

mentioned: a conbgpati@s ?Wﬁ‘éfl (be%él%ﬂﬂ.en%[ %rfr Phia$n@Beutical 8t h¥bcERQU,
and Rlerr] is a tetradec roup,_a hexa an octadec%%
yl

group, an octadeEﬁHF%ﬁyl tnﬂﬁ eﬁﬁpﬁ§de 3&ﬂﬁ§@§&§ﬂrveﬁ?ﬂ9§P8uB¥ Harpg
group, an | cosat va¢iyé: Hirokf®Whotdh) Coslikagakny Uigkedpkoaa - 1 -

|Cosapentgﬁpyl gEgHBékushitsu no Kagaku IV - Kagakushushokuto
Peputidogosei (Biochemistry Experimental Course - 1 -
Protein Chemistry IV - Chemical Modification and Peptide
Synthesis)" (edited by The Japanese Biochemical Society,
Tokyo Kagaku Doijin), "Tanpakushitsu no Kagakushushoku

15 (Chemical Modification of Proteins)", the first and
second volumes, (Yasunori Ohno, Yuuichi Kanaoka, Fumio
Sakiyama, Hiroshi Maeda)).

A preferred synthetic scheme is illustrated in
Examples, which, however, does not limit the method of
20 synthesizing the compound of the present invention.
Pharmaceutical compositions having the glutathione
derivative of the present invention as an active
ingredient may be used in the form of tablets, pills,
capsules, powders, granules, liquids, suspensions,

25 emulsions, creams, ointments, aerosols, syrups, troches,
lotions, poultices, suppositories, and the like. Using
such a form enables administration to humans or animals
via an oral, enteric, mucosal, percutaneous,
instillation, transmural, and injection administration,

30 and the like.

In the case of injections which is a preferred
dosage route, colloidal compositions can be mentioned as
a preferred form,. _

The colloidal compositions of the present invention

35 can be defined as follows:

According to Yakkagaku Daijiten (Comprehensive
Dictionary of Pharmaceutical Sciences) (Second edition;



or a docosyl group; a conbination wherein Ais H R is a dodecyl

group, and Rlerr] is a decyl group or a dodecyl group; a conbination
wherein Ais H Rerr] is a tetradecyl 10 group, a hexadecyl group, an
oct adecyl group or an icosyl group, antBRlerr] is Hor an ethyl

group; and the liKke. Anong them considering the fact |td|s 4
known t hat e tOXICIt of hi gher al cohols, side products produce

as esterase degré%hf ' i'Sold@edsinErieRetes A kindgbef ®f carbons

is 16 or 18 than d%&penﬂed:sﬁitbq 13 state 1ﬁTh§1§hgﬂ§c£%géf€ﬁciéQrgrxiOf
erein Ai

Chem cal Safety It onbi nati on i
Rlerr] is an et h?fﬁf‘ameter glr"c}ﬁﬁ gﬁdtk{[ﬁ@r Afei EOE F?%H%Xy‘t’lﬁkb]c&) by, an
hexadecyl group, Optlcal.ancumma@@eybrgrdmppeﬁsedctaﬂe0§6hé$wmegrﬁéﬁbrsﬂ1 20

oct adecatri gnyl , ' Puh sa ro
i cosat et raenyl gro tﬁ%q¥%osap§ ?Sgﬁ gro Epar% f%% a dﬁﬁﬂ%%%:ﬁf up, or

a conbi nati on whetRA4VEAS §IHleP@rSPd phasej man tekeaﬂheyfogmxnﬂ)sanld
hexadecyl group, n%ﬁﬁiadﬁcﬁbs, and gi?”@oﬂﬁlﬁgtigﬁéy{h e#ggbéz%ﬂs an

et hyl group nmay be ment.i oned as erred exa
Eac% o? the thredHMHRS §@W@§nﬁﬁé9ncéﬁ§tPPE%éb%ﬁe They %ﬂ%ﬂ%&&ﬂ(ﬂﬂiled

derivative of tfKtHHéﬁﬁmﬂblﬁﬁleﬂhbp@rb@énasystem chhxey éf%“éﬁsotégiled
configurati LLD.

of |ch , referam
The conpoungg represe déz bbBFh8°§583ga%o?ﬂﬂP%$%€ ons of ?ﬁﬁ/EﬁﬁﬁQQ?ms form
acid additi on salinyventilpasduadteri dnclude tB@ééSdléﬁeifEHEﬁhﬁtiﬂhﬁdﬁ|?n
lts, th C n an, addi.tion s
mneral o Cacid g SRS A R Ye SO e A A i egBed
sul furic acid, nifo dch@cncem@ﬁa phééph@ncnmmhathe dispersgahipardicd esuch
as formc acid, aesfict 3ehdily obsebbbl! HPr9RCEIL fo il il c YR IGACT 0,

oxal i ¢ aci . . . .
95 represent compositions in the form of solid-liquid,

liquid-liquid, or solid and liquid-liquid dispersion
liquid in which 90% or more of the dispersed particles

have a diameter in the range of 1 nm - 1 um. Among them,

the suspensions and emulsions described in the Japanese
20 Pharmacopeia (the twelfth revised edition) are included

in the range in which their particle distribution is

limited, and the fat emulsions and liposomes are included

herein, and the above colloidal compositions prepared by

adding water at the time of use to a dry solid form are
25 also included.

As the colloidal compositions of the present
invention, there can be mentioned fat emulsions,
liposomes, solid suspensions and the like. Among then,
fat emulsions are most preferred since they can be

30 provided at low cost and can be administered by mixing
and preparing just prior to use.

In the case of oral administration or enteric
administration, colloidal compositions can be used. Fat
emulsions can be mentioned as a preferred colloidal

35 composition in this case. In addition to the common fat
emulsions described below, as the fat emulsions used

herein, there can be mentioned as more preferred examples



mal oni ¢ acid, succinic acid, fumaric acid, maleic acid, | actic acid,
malic acid, tartaric acid, citric acid, met hanesul foni ¢ acid, and

et hanesul fonic acid; an acidic am no acid such as aspartic acid and
glutamc acid. As a 5 base addition salti4 there can be specifically
ment i oned an addition salt, for exanple, a salt of a nonoval ent

metal such as |ithium sodiunm and potassium a salt of a | di val ent or
trivalent metal $HeReadhegRestieRs ddiay wRntain migddde-chgdnafattruafidh
adlditti on salt wi thag bagibe afibr® ﬁ&bidhlﬁQﬂéiaﬁBéﬂ._flz@a la.‘rﬁt%lihlaiﬁséﬁﬁea_r ghntRe; a
salt of an organic ._.anpni um such as. anmoni um hy ium

di met hy| AHASHFRIT R T He hyi T e Ao FAA ShiiGT Bt EnfeL1ver
monoet hanol ammoneutiveuti hgeedbertss tdre giteeddiod RteREMOBY routesnehadego
hydrates, variou vates, . and crystal, ,15 ol ynor.phi ¢ .S tapces of . a
conmpound ré%reseﬁpggbgg ?ﬁ%}omlcra%ﬁgbéﬂ¥%Hﬁﬂf&aﬁﬁf.lquld 383 %$ﬁ§g Pat
gl ut at hi one deri emtilseon$ thet prasein idigytdearides. Pbammbeesymnchési zed

according 10 et BafgoglePeRt| e are MUY JNBNOLA! BELBEL of8 . SUCH
3

[
known net hods, t can be nentione me purification after
synt hesi s PratBenReReIm AL popphat ropnt REE doketlABdtaesEPi bed in
" Peputi dogosei ngoKigodaD Jdb i (B C id theRemafeBkalin the abgRgkde
Synt hesi s) (hbbgo Izuglgﬁb et suo Kato, Haruhiko Aoyagi, M chi nor
Vaki: Marud®n), &P 4 Rike PSS Kagaku Koza 22 - Yuukigosei |V

San/ Ami nosan/ Peput i doThdhfat emuldimird lofEdiHe @reskxpeinventabnChenpstisy

Course 22 - api esi s |V Acids/ Am no Aci.ds/ Pept.i )4 buro
Ai not o, Shoi chi Rﬁgﬁ?m{)]of %ﬁgkf‘”@’ %su@g,ar\{(?slhl i gedlent nygggmﬁ? eiji
Yamanot o, Tat eakingaRameybs Novewsy), thed 33io ofhéhei kél iRgrefaenbsein

when a side chai gngndbes) aingredi IAR! il IR Snl BalecANdLOBng Depti de

car boxy term nal f eath amno acid residue constltutln% the |
gl ut at hi onk> thgepppdth vef ofhihe Wrassdde ifate®Mudsion andafhet REEEVE has

been chem cally mRdibieenerafd odaeiSihtdIRt e m¥Ahleshet3Briori 8of Abbpyed
by chem cal nodification, or peptide . synthesis i's perfornmed using a
chenical ly nndif#eHoaﬁgﬁoparté){%elght ratio) of an emulsifier per 180
parts of the oil ingredient, and an appropriate amount of
water. Furthermore, an emulsion adjuvant, a stabilizer,
20 an isotonic agent, an antioxidant, a pE adjusting agent,
and the like can be added as needed. Furthermore, the
surface of particles (hereinafter referred to as the oil
phase emulsion) having the oil ingredient of the fat
emulsion as the core can be modified with a sugar, a
25 synthetic polymer such as polyethylene glycol, protein
and the like to change its distribution in the body
thereby resulting in enhanced effects. The concentration
of the glutathione derivative that is an active
ingredient contained in the fat emulsion, a preferred
30 dosage form of the present invention, is 0.0001-10 (w/v)%
relative to the total ingredients.

As an oil ingredient of the fat emulsion of the
present invention, there can be used soybean oil, cotton
seed oil, safflower oil, corn oil, sesame oil,

35 hydrogenated o0il, camellia oil, olive oil, rapeseed oil,
palm oil, eucalyptus oil, peanut oil, wheat germ oil,
middle-chain fatty acid triglyceride, diglyceride, setyl



acid, or an appropriate reaction condition is selected
- 12 - for the final deprotection of peptide synthesis, as
described in a nmethod conventionally known in the art of pepti de
synthetic chem stry (' Peputidogosei no Kiso 19 — Ji kken (Basic and
Experimental Peptide Synthesis)" (Nobuo 5 | zum ya, Tetsuo Kat o,
Har uhi ko Aoyagi , chi nori_\Waki : Maruzen), "Zoku,|yakuhi nno Kai hatsu
- Dai 14 Kan -  2%¢° tﬁﬁﬁ?rgﬁséﬂcPBQJelGﬁﬁéﬁﬁtbF!Pﬁb?ﬂﬁ%%@ﬁ?%@&?&f’Second
seriEs, Vglh. 145 Feid ,idk:csas'atﬂeemk'esa)o"ic éedat,ednbygharyﬁké, ll)(ut httY@ylsmee'
Hi r okawa Shot en), . ".Sei u Ji kken Koza - 1 - 1 Tanpgkushi t su no
Kagaku |V - Kagaki? 5151%@%%%? as Iionlgesﬁt CHEEoSRT PRI RRRentLtry Experinent al
Course - 1 - pharmgtasut iCednipsodycty. - Shengcahemvpdif glehy i mur ahickdPept i de
Synt hesi s) " g( edi t &,y nThe 17 .Bp@gcC ) ciety . Jokyo Kagaku
Dojin), " Tanpakusﬁ% suanno Kaggglt%gh% s'hggﬂgﬁgbg%?%eénféa?o%%%%ﬁ%on of
Proteins)", the f?ﬁ%ﬁlXﬁﬁflde: digdyemdidel angsmotapbysryridehnis masti chi
Kanaoka, Fumo prefeialdiaTor Eheoght Migialdns to be useqAdreferted

I ch,

synthetic scheme js,illustrated in Exanpl es, owever, does not
limt the nethod BHI&G1°0Ssynt hesi zi ng the conpound of the present
i nventi on. Hhaheneauliscalie€08Poché i D86 davi SibAdegldHeat hi one
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| i qui ds, suspenmhxﬂioqgiatedeﬁabitbmas,cphasppotﬁpﬁd&ﬁaﬁd w"eriasol s, syrups,

L0 o m enab S T AR, RBSoBUPROSLARTLES oIS St

enteric, mucosal SYdrcitassoasd the like, but they are not limiting as
long as they can be used for pharmaceutical products.

15 Lecithins, hydrogenated lecithins, and phospholipids may
be of any origin, and for example those derived from
plants such as soybean o0il, those derived from animals
such as egg yolk, and the like can be used. Most of
lecithins have unsaturated fatty acids, from which

20 unsaturated binding parts are hydrogenated by catalytic
reduction etc. to render them resistant to oxidation
thereby producing the hydrogenated lecithins. Highly
purified dipalmitoyl phosphatidyl choline etc. can be
added to the emulsifier. Furthermore, in order to reduce

25 the adsorption to lipo particles of apoproteins in the
blood thereby suppressing their incorporation into the
liver and to enhance their retention in the blood, it is
possible to mix distearoyl-N-(monomethoxy polyethylene
glycol succinyl)-phosphatidyl ethanolamine, a

30 phospholipid modified with polyethylene glycol etc.

As the emulsification adjuvant for the fat emulsions
of the present invention, there can be used fatty acids
of 6-30 carbons, preferably of 12-24 carbons, but they
are not limiting as long as they can be added to

35 pharmaceutical products. BAmong them, naturally occurring
fatty acids are most preferred, specific examples of
which include stearic acid, oleic acid, linoleic acid,



instillation, transmural, and injection adm nistration, 30 and the |iKke.

‘I'n the case of injections which is a preferred dosage route,

col | oi dal conpositions can be nentioned as a preferred form

The col | oi dal conpositions of the present-i mgenti on 35 can be defined as
fol | ows: Accordi ng to Yakkagaku Daijiten ( Conpr ehensi ve
Dictionary of Pharngaceutical _Scjence Seco edj tion;

- 13 - HPP%&MCSHS%%) iln%%ﬂ”%’cé Re1 'e e Aikeng @ Lhe

di spersed st ate. pAystiallegitaiby clictestatlbds ts2las of fatty(dbamgtemhbrboo nm
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di spersed. It so%é%iﬁs m?e?é?ne af&a%ﬁﬂ@ﬁﬁ%?tﬁé?%ﬁ §§%agﬁ§ eearth
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formof solid, %% édst%lﬂf?éer a&‘% Qc”%‘nﬁ&"lts' %@15 tf“‘%@%%r‘éé%ﬁ%t
t he gas-gas conbi nation are are al

t he col | oi dal d|9§§ﬁ§téﬁnsy§h@h¢5ﬂ¢%9&éﬂRbQﬂHh?ﬁ%ﬂﬂGe@C}@, albyhisi,dvinythe

col | oi dal CO”DOSbTo'l?ﬁiérgf khe ﬂéﬁf@ﬂ”&ic surfacﬂa’m&%ma'r‘énpfr@rf%%%d' nghgde
t hose di spersed i cles avi ng ght | artlcle si ze

than is defined Rhey arFo?thél%{ﬁﬁﬁﬁl%ﬁfﬁQﬂﬁiaﬁ ie ntW@ ardger $ed

particles p&ammabeﬁeaﬂalypﬁﬁuuﬂﬁ&ﬂikamdﬁqunkmgal m croscopy and 15
repr esent nposi ti.ons sol i d- UId | i quid-1iquid,

or solid a |IqEO&yV}agﬁaya{giiégﬁg)etc as Hﬁ<mYﬁ?Xlanﬁ# £90% or nore of
t he di spersed papbilghékylene glyhavk, gpdiyrwtakyleneheopaigaeaf, 1 nm - 1

Lerrlm  ATONG tRGMy ogenated &OEcSHBENYAYL-AM1GTLS QR dgagLbed in the

Japanese
castor oil polyoxyalkylene derivatives etc. as the

nonionic surfactants can be used.

15 As the isotonic agents for the fat emulsions of the
present invention, there can be mentioned glycerin,
glucose, and the like, but they are not limiting as long
as they can be added to pharmaceutical products.

The antioxidants for the fat emulsions of the

20 present invention are preferably blended when said
emulsifier is a phospholipid. As such, any
pharmaceutically acceptable products can be used, and
preferred examples include vitamin E.

As the pH modifier for the fat emulsions of the

25 present invention, sodium hydroxide, hydrochloric acid,
etc. can be used, but they are not limiting as long as
they are pH modifiers that can be added to pharmaceutical
products.

The average size of the oil phase emulsion particles

30 of the fat emulsion of the present invention is
preferably about 200-400 nm, but those having a smaller
particle diameter of about 5-100 nm can also be mentioned
as a preferred example.

As the lipid ingredients constituting the lipid

35 bilayer of the liposome of the present invention,
lecithins, hydrogenated lecithins, phospholipids and
derivatives thereof, cholesterol and derivatives thereof



20 Phar macopeia (the twelfth revised edition) are included in the

range in which their particle distribution is limted, and the fat
enul sions and |iposonmes are included herein, and the above col | oi dal
conpositions prepared by addi ng water 1t -the tinme of use to a dry
solid formare 25 al so incl uded. As the coll oi dal §
conposi tions of the pr.es I nvention, there can be nentione at
enul si ons, 3§5h§§ SPde§u§53ﬂ5|B%§ BHRY 13 In%e. 1 g3 Rém

fat emul sions ar eldmﬁtaspltelfegr ced benased heyr Cﬁﬁhﬁﬁa@@atmﬂ PrgiRELR, | ow

e "
foe 2N can be A LSt chyRr ol aled, Teeit Ao ST mishano 1 ds
adm ni strati on, (hﬁIQﬁ éaly oongosi t andsfoanevaEmpledhdst derivedeitlosd ons can
be mentioned as g pilelted ! bayHala 3611, @t?é@é’sdédé%dov%éog{ssatnﬁ%%ﬁat In

addition to the connD i ons’ descri be
emul si ons used Such ﬁ‘ér @igﬁ yohky eaR@nthe hike icredadisat.c Mosteoted

exarples it lﬁ?lthlnsdhﬁve ﬁnsat?r?%ed fatty aé&hs, froabghﬁggsﬁg%gt
enul si ons that contain mddl e-chain fa aci d
rapidly netabol|f@§a§H5a§SgopbﬁﬁlPﬂ Pﬂ%tg are Q%EHQQﬁQﬂﬁﬁﬂnbwaFaﬁﬁéaﬁlﬁnd

that can effici enteldpcddbnvetc. to r@a@cﬂeﬂethérgh%ﬁiﬂ@to&d s ila@q@nst r eam

b t t h_ch cron in th hatic |iquid and
those far 10 I3ReRes, b AT 8Nt b A Ty e L R RS eL LBy
conposi tions thapuanéladnphosphobdpb®soswdhranndipaﬁmltoyl pholsphatidyl

pur pose of |ynmphegy, gg%eaég not i gits é§é§23ﬁ Ehe(éﬂﬂf¥f¥%e conp03|t|ons but

they may be in the dosage form The fat
enul si ons of theFHﬁé§éﬁmorﬁvehﬂl@#ﬂ@%ﬁ#ﬁl@ﬁbamce the retention in the

blood, it is possible to mix distearoyl-N-(monomethoxy
15 polyethylene glycol succinyl)-phosphatidyl ethanolamine,
a phospholipid modified with polyethylene glycol, etc.
In order to enhance the tropism for the target organ, it
is also possible to bind immunoglobulins etc. that
recognize the antigen of the target organ to the membrane
20 lipid ingredients.

As the suspending agents for the solid suspensions
of the present invention, there can be used nonionic
surfactants, cellulose ethers, starch and its
derivatives, pullulan, vinyl polymers, acrylic acid

25 polymers, gum arabic, alginic acid and its derivatives,
agar, gelatin, xanthan gum, lecithins, hydrogenated
lecithins, phospholipids and the like, but they are not
limiting as long as they are the suspending agents that
can be added to pharmaceutical products. BAmong them, as

30 the nonionic surfactants there can be mentioned
polyalkylene glycol, polyoxyalkylene copolymers,
hydrogenated castor oil polyoxyalkylene derivatives,
castor oil polyoxyalkylene derivatives and the like. As
the cellulose ethers, there can be mentioned hydroxy

35 propyl cellulose, hydroxypropyl methyl cellulose, hydroxy
ethyl cellulose, methyl cellulose, and the like. As the
starch derivatives, there can be mentioned hydroxy ethyl



about 0.1 to 50 (Wv)%of an oil ingredient in the total I ngredients

{(however, the ratio of the oil ingredients in the total ingredients
can becone one fifth to one 15 t housandth of this, when the fat enul sion
and the active i ngredient are adm nisteged by m xing just prior to
use), 1 to 300 parts (weight ratio) of an enulsifier per 100

parts of the oil ﬁggredient and_an appropriate anpunt of wat er .
Furthermore, an eRtfSFBn GtF udhf as thea@lginde, agad deghvassveni ctheeet

an antioxi dant, acphl Bel] mieﬁtikgu@g%mgmlc aclan9rbb91l9hléeg?¢§eo§?ee§9999 as
needed. Furtherrmre surface articles eréinafter referred
to as the oil pha%EF%ﬁﬁW?ﬁ?ﬂnsqﬁﬁﬂsﬁg%PﬁéyoﬁFanSFESFEntPB¥Y§ﬂ€b¥%?r

emul sion as the cepebiban beonwith ftiyedodid lestessgastear2d aci8ypbhgdkel,

pol ymer suchy as pglyes i f%F% %Qﬂ! nd th lLike to change
Its distribution ?n fﬁ % Qh' Jthergbshgeéﬁk?iﬁg Ree %eﬁ e??%cts
The concentrationstab lll%ﬁrttﬂaRﬂqnﬁ@&nnonesnenswansvefthhe psesentcti ve

i ngredi ent cont ai pedehtidbe fat enul sion, a preferred 30 dosage form of
t he present invention, is 0.0001-10,(m/v)@6 . .relative to the total
i ngredi ents. The\pharmiqeytigeddFerposi tings f having| 8% oan oictire

present |nventionlngfﬁﬂiemﬁﬂtﬂeiqﬁ%ﬁét%QbQ@aHthbatEGét8@ the pré oil,
saf fl ower aid, corn oil., sesame Bés enated oil, cane I a oi
iy

olive 0il,qrapeseeﬁv%ﬁil°n may ﬁ&ﬁan5 u§l¥ﬁ¢ 1R%ER Tl CERIPheFR
germoil, npnletbaeuha:smfgaﬂdmdegn:ddtabngl abeer]d&bl@lllgéyﬁﬁétgeaf setyl

- 15 - r E lacetin, osa e t aenoi c

acid, docosahexa oI'c a0|5$%d£ ’tﬁe % gcoéﬁg FRES a? YWﬁﬁsliniting

as Iong as they cdrerrof sl ftdve like, and can be administered via the
injection, oral, transmural, enteral, or instillation

15 route.

The colloidal compositions having as an active
ingredient the glutathione derivative of the present
invention can be prepared by, but not limited to, the
following methods:

20 For the fat emulsion, an oil ingredient such as
soybean oil is mixed with an emulsifier such as purified
yolk lecithin under heating at 40 to 90°C, to which is
then added a required amount of water to conduct rough-
emulsification using a mixer. This is then pure-

25 emulsified using a high-pressure injection type
homogenizer such as a French press, Manton Gaulin etc.,
ultrasonication, or dispersion equipment to a homogeneous
size-controlled emulsion, which is then filtered and then
sterilized by the method of high-pressure steam

30 sterilization etc. to produce the emulsion. The
glutathione derivative, an active ingredient, may be
added directly in the solid form at the stage of mixing
the oil ingredient and the emulsifier or the stage of
rough-emulsification, or can be added after being mixed

35 with a trace amount of solvent that can be added to
pharmaceutical products such as ethanol, polyethylene
glycol, benzyl alcohol, etc. Alternatively, after the



pharmaceuti cal products. Anong them highly purified 5 soybean oi
(purity: 99.9%or nore are contained as triglyceride, diglyceride and
nonogl yceri de) is nost preferable for the fat emul sions to be used as
i nj ections. As the enul sifier af jighe fat enul sions of the 10
present invention, there can be used | ecithins, hydr ogenat ed

| eci t hins, phOSphO|IpIdS and their derlvatlves cholesterol and its
derivatives, nonidiive ingregiepsceingiubathiore |demivanive was aissedved

limting as id csngo@e&ﬂeﬁs@emeb%wﬁﬂaf@éc@@@ié@peg&&tddiﬁ.ﬂtsora@ﬁwa% 15
Leci t hi ns, hydrogggated | eci.t hins, osphol i any

origin, and for Ts StRgd 1&§Fi|'vé8 ¢ Bn?g add£$|t£]ttsh%lfa1t £ S lesan

oi |, those deri vethdt omsarsle@satrately rogghhesl €08 &) kfnacrui:etdle anigke can be
used. Most i_n nsat ug ted fatt m whi ch 20

.t hi
unsaturatedgbl nd|arﬁic°|c():§'1§atvs€,a g;c%r a?ggén%\feﬂ bR % }fe Bridy %é’dﬁ(k,’ﬁ on
etc. to render tr&ﬁmunaﬂtgaanpntmnoalpaep@ned—at—u&éumaﬂneqnﬂmﬁmbtmgnthe

hydr ogenat ed | eci i ed di pal mtoyl phosphati dyl
choline etc. canﬂﬂyﬂ%%ceﬁ%ggéi comp?%gy£%%13|fler Furthernore, in order to

reduce 25 the adsofLi &het ipppempara i ipid dilkaway osists tiuenthsuch

bl ood thereby supgy Q%‘éh%ﬁlhhebﬁohﬁﬁﬂpﬁi&t'@tﬁblé’g&f&le etc. ard ¥@e and to
enhance th?hf retention.in the blo possible to m x

di st ear oyl (nDﬁﬁﬁéﬂﬁo%ﬁgﬁﬁﬁﬁéPﬁyPén%he 91Ut%ﬁ%RRﬂe:ﬂﬁﬁ%W%ﬂ%Vﬁpﬁ6§phatldyI
et hanol ani ne, a %mplembmyphmbsf@ldeﬂﬁﬁmfa esbWdrt Mdﬁh@ﬂc@ﬂl@r@ﬁb@ﬁd etc.
As the emulsific ant for the fat e € present
i nventi on, there%ban ggﬁggar?ﬁtt §tGQet d&rom v lé% %?:5@ §P&8ﬁ§¥ pef erably
of 12-24 carbonsevb@praheﬁ using areotmmylevaponq;arsdﬁ@ngt@smhheyacaashe

added 1o 35 | <PHLERGRYL] CabaDr pggl £, tM%éeA@Bfew%u o HoRBAYET ! MO

fatty acids are nost preferre specitic exa PRl ude
stearic actd, ol @iduegEsdsolihdpeisuekias water for 1n3ectlon, a Salt, a

sugar, etc. by the method of ultrasonication etc.
followed by a high-pressure injection type degradation
treatment or gel filtration so as to obtain a liposome
constituting a pharmaceutical composition having a

20 homogeneous particle size. Alternatively, a
pharmaceutical composition comprising a liposome can also
be obtained by dissolving a lipid bilayer constituent
such as lecithin, phospholipid, etc. and the active
ingredient of the glutathione derivative in ethanol,

25 diethyl ether, etc., then injecting it under heating into
water for injection at a low speed, and removing these
‘organic solvents by ultrafiltration or evaporation.

For the solid suspension, the active ingredient of
the glutathione derivative is subjected to dry-mixing

30 grinding in a medium agitation mill together with a
cellulose lower alkyl ether such as hydroxypropyl
cellulose and a polyoxyalkylene copolymer such as
polyoxyethylene [160]polyoxypropylene {30]) glycol, which
is suspended in water for injection, and then a solid

35 suspension with a mean particle diameter of 1 um or less
is prepared using a high-pressure injection type
atomizer/dispersion equipment such as a nanomizer and a



- 16 - palmtic acid, linolenic acid, and the like. As the

physi ol ogically acceptable salts of fatty acids, there can be
mentioned al kali nmetal salts and al kaline earth netal salts. 5

As the stabilizer of the fat emul sion of theop+esent i nvention,

chol esterol, phosphatidic acid, albunin vi nyl polyners and noni oni c
surfactants are Rrgferred but are n |n1t|n Egng a§ they
can be added to Medium AdiHALLOR W&k ?ﬁ §uc gaPhéﬁ;xlﬂl Alte

pol yvi nyl pyrrol i fidhérettonasthhe I8 nyubjedtaerto sterllpabyabhyheeatgéytol,
pol yoxyal kyl ene pal ogena r..0l L kyl ene
. . 89 9 % ﬁod ?uchl%yg{éﬁk f@?%u a% t@%ﬁ géégl?ﬁego

derivati ves, cas ene rlvatlves €

noni oni c surfactahtsloaa bbanmambuﬂibal composAd itome iinsshenicolagédasg for the
fat emul si ofis of gLbg . present invention, there can be nentioned

gl ycerin, glucose, and the |ike, but they are not limting as |ong

as they can be added The ppha FRReeNtiaa ]l slasmmesidion of the pregent

ant i oxi dants forlhbéni%neayﬂl HONssed & zfémato%%@ms E%%uﬁ@ agént
preferably bl ended %hen sai d enu| sifier ol i such,

any ohar Mgy HESaRe® R i dadnnsed BIRche CaaddpaRaction oF
preferred exanplabnbﬁmhmdhlwwdéﬁélﬂlEunctlons, or A& hhevatﬂndlfler for the
f at enuIS|fws of sQdi

esent 1 nvent y
hydrochl orTtc aC|85Hgtgg°l%$§£ T 5E e orb@PrﬁQ ? gﬁ§9d|FﬁFPl Slﬁs
| ong as t heyaaspl pitabtod i ersss tdisteasas lbauadde byt depheprsadebilocdl

products. cell %_PSd fi@rﬂeoxs'azxﬁxo‘}fmatlh%l%'o'd BQiiefﬁﬂH’tibﬂg p@f,%*gl es

30 of the fat emulsion o resent I nvention
about 200- 400 nnfapubetherklionad mjwa ssippression of b&mﬁt@p@letaﬁet er of

about 5-100 nm cafindt $6n Pes SEMA1QEith bone marrow transplantation or

15 cancer chemotherapy, myelodysplastic syndrome, pernicious
anemia, congenital or idiopathic neutropenia or
thrombocytopenia, neutropenia that affects the treatment
of human immunodeficiency virus (HIV) infections,
neutropenia accompanied by an immunosuppressive therapy

20 (kidney transplantation, liver transplantation etc.),
neutropenia that affects the treatment of intractable
infections or infantile severe infections, and the like.
The pharmaceutical composition of the present invention
can also be used for preventive purposes.

25 The colloidal composition of the present invention
can be administered by subcutaneous injection, muscular
injection, rapid intravenous injection, or drip infusion
singly or after being mixed with an infusion for supply
of nutrients comprising sugars, amino acids, electrolytes

30 etc., can be orally or enterally administered. In these

cases, the amount given is 0.2 pg/kg/day - 60 mg/kg/day
and usually about 20 pg/kg/day - 30 mg/kg/day.

The method of alkyl or alkenyl esterification of a
pharmaceutical agent such as y-glutamyl S (benzyl)

35 cysteinyl-R({-)}-phenyl-glycine (TER117) having the
activity of inhibiting or binding glutathione S-



as a preferred exanple. As the lipid ingredients constituting

the lipid 35 bi |l ayer of the |iposone of the present invention,

| ecit hins, hydrogenated | ecithins, phospholipids and derivatives
t hereof, chol esterol and derivatives thereofz; -

- 17 - and the |like can be used, but they are not |limting as
| ong as they can be used for pharnaceutlcal products. Leci t hi ns,

hydr ogenat ed | ecit¥f e%ﬂﬂf‘dﬁﬁ?ﬁh&Pl§|&9nﬁ39haln alkph oF akkeryl dravined
for exanpl e thoselZefdnirshd re¥Mmore whlélnalﬂhé SHENe a8a SEYRE A Shps, tdIRP&he

derived fron1an| 0 and the |like can be use;

Mot of | e oh st shetarabete #—8?%99%?18%“05‘%%%7&??‘%%“9
unsat urat ed bi ndiatparts iar e-hey dacgenabedahyotabahytmarrow, or Mgwhiction
etc. to render t [ [ t hereb rodu i.ng the
hydrogenateg |l ecit |¢é?;5ﬁjaﬁ%éﬂgl%é ggkeg %gdsuﬁ%ge?ﬁﬁg% #%Wéim?ment
di pal ni t oyl phosmﬁtﬂwselet‘ltlv@h@hVﬁQOéDglcchnebéemmmtemdzcermI si f | er.
Furthermore, in GWékﬁeéf)dqu%%%%lBhg B?tégﬁ'ogai@ +$%h?9? be il (¥$qdé

possible to mx distearoyl -N (nmononeth ene

oxy
succi nyl ) - phosphdth®Bresianindmagngéon, are aOTahbJsrph*éﬁd p“rfd WW%@J\M%

pol yet hyl ene gI ycmelmv%tﬁ},ve such ke QEﬁﬂ?tBuﬁné]@r@C@lé&%é nd s Rdor the
target orga ossi.bl e to, gmélnnunlglob ins etc. that

0
recogni ze tﬁe antq%ﬁﬁ?gﬂiQ?ﬁe '52&8?fﬁfﬁiﬁ“ Bh ng | pid
i ngredi ents. pharmace&&zthé subpeadcag sgeMtssféﬂhaduyﬁmﬂiaiﬂﬁﬂﬁ@ﬁrﬂgons

of the present |Q¥QQ%{ geh?f%ggegg %gr?cgonlonlc surfactants,

cel l ul ose ethers, St ar vatives, pullulan, vinyl
pol ymers, acryllc aC|d

Examples
15 The present invention will now be explained in more
details with reference to the following examples.
However, these examples should not be construed to limit
the scope of the present invention.
The abbreviations of the derivatives and the
20 functional groups present in those structures, reagents
etc. used in the present invention including the Examples
are those commonly used in the field of organic
chemistry, and the meanings of them are shown below:
Et,0: diethyl ether, DMF: N, N-dimethylformamide,
25 AcOEt: ethyl acetate, EtOH: ethanol, DMSO: dimethyl
sulfoxide, Glu: glutamic acid, Cys: cysteine, Phg:
phenylglycine, WSC: 1l-(3-dimethylaminopropyl)-3-ethyl
carbodiimide hydrochloride, HOBt: l-hydroxy _
benzotriazole, NMM: N-methyl morpholine, SOCl,: thionyl
30 chloride, NaHCO,: sodium bicarbonate, Pd/C: palladium on
carbon, Boc: t-butoxy carbonyl, Ph: phenyl, Bzl: benzyl,
Ac: acetyl.
The glutathione derivatives of the present invention
were synthesized by a general route shown in Figure 1.
35 The specific synthetic examples are shown below.
Preparation Example 1. Synthesis of D-Phg-0OEt
hydrochloride




25 pol yners, gum arabic, alginic acid and its derivatives, agar,
gel atin, xanthan gum | ecithins, hydrogenated | eci t hins,
phosphol i pids and the |Iike, but they are not limting as |long as they
are the suspendi ng agents that can be zglded to pharnmaceuti cal
products. Among them as 30 t he noni onic surfactants there can be

nment i oned ponaIKXIene glycol, pol yoxyal kyl ene copol yners, .

hydr ogenat ed cast or oi 0Pk f8xyalky| Bae dReda5¢ vams EtOH Suﬁﬂﬁﬂﬁﬂoﬂn0150

pol yoxyal kyl ene delL) véf iy gﬂxéﬂﬂlgtl%llwekew A9 g) at Lhge @el | 4heseo&i fieg

there can be nent gned q¥ opyl cellul ose, hydroxy grOﬁ% nethyl
cel | ul ose, hydroxé EﬂqﬂMWQ§aﬁnﬂﬂﬁ%§ aﬁ@tﬁ?PncéFFEFSQefoén 1theurs @t
As the starnboﬂetempﬁnaﬁﬂxe1:h@E&e&?ﬁoﬁeeﬁEBthggdthﬁdf@%&tﬁﬁ?y|

- 18 - t n e _al ginic agi erivatjves, there

can be nent |50ned a{%ﬁﬁ% lg%qe grro Ené’rﬁl fBSF’eEFgQ gras dtded o 'the
Furthernore, sucresed¢ trysteclisd aast eshen Follysoebdate, obtain tserbhiklg-0Et
nonofatty acid eshLliSoc fggydé: aC|d pol yoxyl, 5 pol yal kyl ene gl ycol,

and the |ike can be ad ed as stablllzer to the solid suspensions
of the present Yleld1rﬂkﬁﬁ|%n1 The phar maceuti cal
conposi tions havi Y redi ent, t gl,ut at e
derivative of theﬂgﬁgééﬁgs%%%l %D é)ntlolrEg aﬁgg &%glng Jdeg 8@ n1xed
into mcrosypheres(m, 2H) Eprleaoa(rsed msl g 3bi-adegr aniabBR)absmb‘ab&m o) YAy s

of p0|y|aQﬁfébé?%é&oﬂ“Eﬁ@%ﬁﬁ%o5lC g ghegng 89pgog— Bz1}-D-o ﬁhereof
and the |i ke, and can be aamiIrs X
transnyral enteral, or insti!latlon 15 OFEtr out e. The coIIoida
conposi tions having asycdt 3Al.i9%€ q) was added to a DMF solution (50 ml) of
Boc-Cys(Bz1l)-OH (4.34 g) and D-Phg-OEt hydrochloride
15 (3.00 g), to which were added N-methylmorpholine {(1.65
ml) and WSC (4.00 g) at 0°C. The reaction mixture was
stirred at 0°C for 20 minutes and was further stirred at

room temperature for 80 minutes, to which water was
added, and extracted with AcOEt. The organic phase was

20 washed with saturated saline, dried with magnesium
sulfate anhydride, and then filtered and concentrated.
The residue was purified by silica gel chromatography (h-
hexane/AcOEt = 4/1—2/1) to obtain Boc-Cys(Bzl)-D-Phg-
OEt.

25 Yield: 6.41 g
1H NMR (8 ppm, CDCl,): 1.21 (t, J=7.1Hz, 3H) 1.45 (s, 9H)
2.71 (dd, J=8.8Hz, 4.1Hz, 1H) 2.86 (dd, J=8.8, 3.7Hz, 1H)
3.70 (s, 2H) 4.07-4.36 (m, 3H) 5.18-5.38 (m, 1H) 5.51 (d,
J=4.4Hz, 1H) 7.18-7.39 (m, 11H)

30 Preparation Example 3. Synthesis of Boc-Cys(Bzl)-D-Phg-—

O(Hexadecyl)

This was obtained by a method similar to that of
Preparation Example 2.
1H NMR (d ppm, CDCl;): 0.88 (t, J=4.4Hz, 3H) 1.13-1.35
35 (m, 26H) 1.39-1.61 (m, 11H) 2.71 (dd, J=8.7Hz, 4.1Hz, 1H)
2.86 (dd, J=8.7, 3.7Hz, 1H) 3.70 (s, 2H) 4.11 (t,



i ngredient the glutathione derivative of the present i nvention can be
_prepared by, but not limted to, the foll ow ng nethods: 20

For the fat enulsion, an oil ingredient such as soybean oil is m xed
with an emul sifier such as purified ~-y@Bk-l ecithin under heating at 40
to 90[err]C, to which is then added a required anount of water to
conduct rough- enmul sification using a m xer. Th is is then pure-

enul si fi ed using a4h98ﬁ1p?%ésﬁr%3T%]%%tV%m3¥Vpé 21-5. 3oByerfle §&chdas a
.French press, Magtanegayl in)erci19-7.37 (mUtyyngonlcatlon or dispersion

equi pment to a hBﬁD gneous i ze-cQ tr-I ed e I LSy hen
filtered and the n"—g————%g%r$¥¥9%§§5§=t"‘ fotf—ot—trgh-preséare 3 30
sterilization etc. to produce the emul sig@iTet Eggcyl) glutathlone
derivative,gan activeg hﬂgrﬁgéeggtafigh meth‘qp%qmﬂl Qc&lythg tpge solid

format the stage of mxin ient and t e emi s ier or
t he stage of PrePéE@hl@ﬁu$§$$P%ﬁu30n or can be added after being m xed

35 wth atra un a d t

phar maceut i cal p?gdﬁ 5&@% as éﬁhznop 58 yétﬁy?é%%g ) %ﬂ%&iﬁﬁBsbenzyl
al cohol, etc. AlumnnaBHyely39aII&3 ¢mm311H) 2.71 (dd, J=8.9Hz, 4.1Hz, 1H)

- 19 act Lve.i ngrediepnt . of t at e erlva e L ssol ved

in a sol vent usa%l§6f6g&phgr§acé %?@g’ }nQd cﬂg énd wg§ <41 ?k’
filter-stek@lized=4ilHgan2bp ﬁd@&fﬂiiﬁtdmafkﬂj &m2l1si56R5 (m, 1HYhAtShasd,

separately roughgegulgifi d aut ocl ave-sterilized, or
it can be m xed grlorﬁ%o F ) i i§efqg’é?§lstr tion in a prepared-at-use

manner to obta|n.ééﬂézézigghﬁﬁﬁﬁzbmﬂLcangﬁﬁﬁﬁgﬁrpﬁnBoc -Cys(Bzl)-DEBhdthe
l'i posonme, a lipid bilayer constituent sygthodecyl)

This was obtained by a method similar to that of
15 Preparation Example 2. '
1H NMR (8 ppm, CDCl,): 0.88 (t, J=4.4Hz, 3H) 1.11-1.35
(m, 18H) 1.39-1.66 (m, 11H) 2.71 (dd, J=8.8Hz, 4.0Hz, 1H)
2.86 (dd, J=8.8, 3.7Hz, 1H) 3.70 (s, 2H) 4.11 (t,
J=4.1Hz, 2H) 4.24-4.35 (m, 1H) 5.21-5.35 (m, 1H) 5.51 (d,

20 J=4.4Hz, 1H) 7.19-7.42 (m, 11H)
Preparation Example 6. Synthesis of Boc-Cvs(Bzl)-D-Phg-
O(Decyl)

This was obtained by a method similar to that of

Preparation Example 2.

25 1H NMR (8 ppm, CDCl,): 0.88 (t, J=4.4Hz, 3H) 1.13-1.35
(m, 14H) 1.37-1.66 (m, 11H) 2.71 (dd, J=8.9Hz, 4.1Hz, 1H)
2.86 (dd, J=8.9, 3.7Hz, 1H) 3.70 (s, 2H) 4.11 (t,
J=4.1Hz, 2H) 4.23-4.35 (m, 1H) 5.19-5.35 (m, 1H) 5.51 (d,
J=4.4Hz, 1H) 7.19-7.42 (m, 11H)

30 Preparation Example 7. Synthesis of Boc-Cys{Bzl)-D-Phg-

O(Octyl)
This was obtained by a method similar to that of

Preparation Example 2.
12 NMR (8 ppm, CDCl,): 0.87 (t, J=4.4Hz, 3H) 1.13-1.34

35 (m, 10H) 1.39-1.66 (m, 11H) 2.71 (dd, J=8.9Hz, 4.1Hz, 1H)
2.86 (dd, J=8.9, 3.7Hz, 1H) 3.70 (s, 2H) 4.12 (t,



as lecithin, phospholipid, cholesterol etc. and the 10 active ingredient
of the glutathione derivative are conpletely dissolved in a sol vent
such as chl orof orm tetrahydrofuran, etc., fromwhich is the sol vent
IS evaporated using a rotary evaporatogrgetc. to nake a cast

thin film The filmis then dispersed in an isotonic 15 aqueous sol ution
such as water for |£1ect|on a salt, a ar, etc. by the nethod of

ul trasoni cation efc®-2Hz, 24kﬁﬁ8ﬁkﬂ -By émh|éﬁ)p es8upe3Pn[Bet1Bh Tydk (d,
degradati on J4 eptaventy )0r7 .08l 7, igbt (At i @@ggo as to obtain a |iposone

constituting a pharmaceyt.i cal COﬁROSItIOﬂ havi ng a 20 honpbgeneous
particle size. pﬁggﬁﬁﬁég§+%%+—%%m$¥§#é%¥##9—ﬁﬂgz

conprising a |liposone can al 50 be mHaxg g by dissolving a lipid

nctive "% noredi el YhRn oBRaiBR BroBPPOBE VR et R A0
di et hyl ether, etQﬁePQQﬂﬁiQQnE&@mpdg 2t under heatlng into wat er for

injection at a | oy r ng se an
ultrafiltration or evapora?g EBBY &fgz ﬁhé g@lv bgusgexg gh38the
active ingredi ent(mof 6H) 1.30ha .glsutat, hi.one devnvaadyeq¢5 D) eci Btk f OLH)

dry-m xi ng 30 r in.a,me ag m | | e th a

cellul ose |l ower a kf? c#ﬁeﬁngugh gsyﬁ%drg§$p$ozgl(s' EQQ %F#% @g@ and a

Fgg%?xyﬁlkypene ?fmkn%gzggfﬁuch .as- 4mz9 émolyEXyEth9+@n&5(fT;_IH) i.Slf(d,
pol yoxypr opy: o o is suspended in water for

i njection, and théﬁpg'sd Hgg ? QBLsué%e sfonl%)th a_nean partlcle di anet er

of 1 [err]mor | arati - usSyptk : B Zlo) -

atom zer/ di spersi on eqU|pnent such as a aggggagggvppd a

- 20 -

l1-Bromooctadecane (4.45 g) and NaHCO, (1.90 g) were
15 added to a DMF solution (40 ml) of Boc-Glu(OBzl)-OH (1.50
g) and the reaction mixture was stirred at room
temperature for 24 hours. Water was added to the
reaction mixture, and extracted with AcOEt. The organic
phase was washed with water, dried with magnesium sulfate
20 anhydride, and then filtered and concentrated. The
residue was purified by silica gel chromatography (n-
hexane/AcOEt = 25/1—8/1) to obtain Boc-Glu(OBzl)-
O(Octadecyl).
Yield: 1.64 g
25 18 NMR (& ppm, CDCl,): 0.88 (t, J=4.4Hz, 3H) 1.13-1.35
(m, 30H) 1.43 (s, 9H) 1.59-1.66 (m, 2H) 1.90-2.01 (m, 1H)
2.15-2.26 (m, 1H) 2,37-2.55 (m, 2H) 4.11 (t, J=4.3Hz, 2H)
4.27-4.37 (m, 1H) 5.05-5.16 (m, 1H) 5.12 (s, 2H) 7.29-
7.39 (m, 5H)
30 Preparation Example 10. Synthesis of Boc¢-Glu(OBzl)-

O(Dococyl)
This was obtained by a method similar to that of

Preparation Example 9.
1H NMR (d ppm, CDCl,): 0.88 (t, J=4.4Hz, 3H) 1.21-1.35

35 (m, 38H) 1.43 (s, 9H) 1.56-1.66 (m, 2H) 1.89-2.02 (m, 1H)
2.13-2.27 (m, 1H) 2.37-2.53 (m, 2H) 4.11 (t, J=4.1Hz, 2H)



medi um agitation wet grinder such as an apex mll. After filtration,

this is subjected to sterilization treatnent by a nethod such as

hi gh-pressure steam sterilization to obtain a pharmaceuti cal
conposition in the colloidal 5 form - 25 - The pharmaceuti cal
conposition of the present i nvention can be used as a henat opoiesis

pronoti ng agent i n_di seases caused by decreased bIood el p duction
or abnor mafl'BﬁﬁéngefIP' f%bﬁcrﬂé 59 i(MhdRestitdg (Fo W) 7%29-

hemat opoi eti ¢ st @n3@elhs SB) perlpheral bl ood stem cel

transpl antati on. L degcreased bl Qo I

produgtion or abPé% g aF838 § SP Py.i%§1$: % s o& %oc- 1 Ezh ~ti oned

t he suppressi on of hematopoietic f Wndexadesydqdci ated with bone marrow
transplantagion or 15pn;5CRagesLENGRE iy Ao diiel QdkanLASELC chYRdpET™.

per ni ci ous anem a, _congeni |d|opa I'c neutropenia o
thronbocytopenlaPrﬁééFﬁBﬁéﬁl ake Ffects the treatnent of human
i mrunodef i ci ency 1y thon t e anjced by
an |nnunosuppress?ngghgygﬁi 'Hﬁﬁi k.gn%§ ?énshféﬁﬁpﬁp%ﬁ)%fﬁ@gﬁ'@§a
transplantati on €m¢. ppH) 1. 43nemxr&ﬂxﬂmzseAmm56aﬂhecQﬂ)theBBLeanaemm ofH)
intractabl e |gf gcy]o O{H njtaﬂt ﬁessse\fnerQ nf eci czm;s Jagdzhge 5 Ee.
The pharnaceutlcal conp05| he prese i NV al so be
used for pl@ventﬁvé7pépéésé@¢ E%) 5.06- JIhdnboumdléaﬂ2cdﬁpogﬁﬂ|@m2@% t he
present invention 39 (pm, Cg@)be adm nistered by subcutaneous injection,
muscul ar |nject|on rauld |ntravenous |nject|on or drip infusion
singly or after BEER§IA-XQY PR-efh 4 U c=Glu trients
conpri sing sugars, am no aC|ds electrolangﬁyadecﬂ;) can be orally or
enterally adm ni stere ases e ano i .2
[err] g/ kg/day - 60 ng%ﬁ ?d%%s ghtaln%ﬂu?%nﬁuﬂqﬁfo §aftt Gr ?8 ?ﬁaﬁ 82day -
30 ng/ kg/ dBy. PreparatlaheExamﬁﬂn19n= al kyl or aIkenyI esterification of a
phar maceuti cal agent suc as y tamyl S (benz
cysteinyl-R(-)-p EnJMR gl &R G%Eﬁii?)oh &%i by t “2 3Hz, 3tk iAidy 137
I nhibiting or bindingoghuiadhi pHe dxy 1.58-1.68 (m, 2H) 1.90-2.02 (m, 1H)

2.15-2.26 (m, 1H) 2.37-2.55 (m, 2H) 4.11 (t, J=4.3Hz, 2H)

4.27-4,37 (m, 1H) 5.06-5.15 (m, 1H) 5.12 (s, 2H) 7.29-

20 7.39 (m, 5H)
Preparation Example 13, Synthesis of Boc-Glu(OBzl)-—

O(Dodecyl)
This was obtained by a method similar to that of

Preparation Example 9.

25 1H NMR (0 ppm, CDCl,): 0.88 (t, J=4.4Hz, 3H) 1.21-1.35
(m, 18H) 1.43 (s, 9H) 1.58-1.68 (m, 2H) 1.90-2.02 (m, 1H)
2.13-2.26 (m, 1H) 2.37-2.55 (m, 2H) 4.11 (t, J=4.1Hz, 2H)
4.27-4.37 (m, 1H) 5.06-5.15 (m, 1H) 5.12 (s, 2H) 7.29-
7.39 (m, 5H)

30 Preparation Example 14. Synthesis of Boc-Glu(OBzl)-

O(Decyl})
This was obtained by a method similar to that of

Preparation Example 9.
1H NMR (0 ppm, CDCl;): 0.88 (t, J=4.4Hz, 3H) 1.21-1.35

35 (m, 14H) 1.43 (s, 9H) 1.58-1.68 (m, 2H) 1.90-2.02 (m, 1H)
2,13-2,26 (m, 1H) 2.37-2.55 (m, 2H) 4.12 (t, J=4.3Hz, 2H)



-21- transferase (GST) to a long chain al kyl or al kenyl having

12 carbons or nore when they have carboxy groups, and the nmet hod of
efficiently devel opi ng henat opoi esi s- pronoti ng activity in the
target organ of bone marrow, or the 5 ~neghod of enhancing safety by
suppressing the developnent of non- selective physi ol ogi cal effects
related to a ?r% ﬁ?Of functions of GST dlnethods belng f ound

in the pré&s8At i off) a6t 15 rh“‘t'ec;ﬂl’lt)o5 gl GBat RFdné
derivative such as3TERA17s5but can al so be used for 10 gl ut at hi one

S-transferase-in 0, 1 ndin h rnaceuti cal sub nces such as
et hacryni ¢ aci d %Q éfggloﬁ é&aﬁi é]l E 63 E

Exanpl es 15 The present |nvent|0@u@EE&_now be explalned in nore
details with referenc a VeLatthese
exanpl es shfgul d not bgh%%n‘é#uée%%ﬁ\qdq%ye)é %ltﬁatdhgnsné%ago)gg gﬁe p?gsent

i nventi on. Preparghombiamnla i%ns of the derlvatlves and the 20
functional groups.p e tr C e t sed in
t he present |nve?1 |{éﬁélﬂ Iﬂd%f'ng t Exgrrép eét ¥ ijlgll%{le’ t%ldse ézgm(‘;or?lléy used
inthe field of ¢mgandg) 1.43 @henuﬂtnysaaadsehemneaaongs9oi2thenxﬂrelﬁhomn

R?C]%}LN et hyl acet2 Eifé@m’giﬁ@gg 3eZtD%Bas ?/Fr’retzﬁl}l N-%mﬂ: #f%x?@g’ d%b%

glutam c add d, CysZ7e§sdeifre, Phg:5.06-5.15hdmyl dEychnd? wsc 2H) 7.29-

1-(3-dinethylaniao§§ogml)5§ et hyl carbodi i m de hydrochl oride, HOBt:
1- hydr oxy benzo |azo e, NMM N-nethyl norpholine, SOC err! t hi onyl
Preparation Example 16. Synthesis of Boc-Glu(0Bzl)-0Et

This was obtained by a method similar to that of
Preparation Example 9.
15 1H NMR (8 ppm, CDCl,): 1.27 (t, J=4.4Hz, 3H) 1.43 (s, 9H)
1.90-2.02 (m, 1H) 2.15-2.26 (m, 1H) 2.37-2.55 (m, 2H)
4,19 (g, J=4.4Hz, 2H) 4.27-4.37 (m, 1H) 5.05-5.18 (m, 1H)
5.12 (s, 2H) 7.29-7.39 (m, 5H)
Preparation Example 17. Synthesis of Boc-Glu{Cys(Bzl)-D-
20 Phg-0Et)-0(Octadecyl)
Ten % Pd/C (200 mg) was added to a dioxane solution
(40 ml) of Boc-Glu(0OBzl)-O(Octadecyl) (1.40 g) and the
reaction mixture was stirred at an atmosphere of hydrogen

gas for 14 hours, and then filtered. The mother liquid

25 was concentrated under reduced pressure. To the residue
were added DMF (40 ml), Cys(Bzl)-D-Phg-OEt hydrochloride
(945 mg) and HOBt (345 mg) and stirred, to which N-
methylmorpholine (0.28 ml) and WSC (670 mg) were added at
0°C. The reaction mixture was stirred at 0°C for 30

30 minutes, further stirred at room temperature for 4 hours.
Then water was added thereto and extracted with AcOEt.
The organic phase was washed with water, dried with
magnesium sulfate anhydride, and then filtered and
concentrated. The residue was purified by silica gel

35 chromatography (n-hexane/AcOEt = 2/1-»5/3) to obtain Boc-

Glu(Cys(Bzl)-D-Phg-0OEt)-0(Octadecyl)



30 chloride, NaHCO err]: sodi um bi carbonate, Pd/C. pall adi um on

carbon, Boc: t-butoxy carbonyl, Ph: phenyl, Bzl: benzyl, Ac: acetyl.
The gl utathione derivatives of the present invention wer e synt hesi zed
by a general route shown in Figure 1. 35 _ Jhe_specific synthetic exanples
are shown bel ow. Preparati on Exanple 1. Synthesis of D Phg-OEt

hydr ochl ori de : - 22 -

Sod [err] (4.3 mYi6de: abid®y 90 an Et OH suspensi on (150 n) of

D- phenyl gl yci ne (8y0QuR) @tp EC%[?JJ.']’EO dhes C89| |Jr;g1 q,f odm3tHe)n~p}e:1 thetactl on

was stopped and then stlrre urs at ré. After
concentrating thleéaélizorBHB 1. 21mb<.t3m’>re{mundeﬂ)redmedspreawlemﬂ[e@r] o]
was added to the rowst d,then, fiLtered b

D- Phg- CEt ($8r%%hlor|d f5%§(ﬂé 1%@ Q% f 35 ﬁ Bﬁ? gkﬁ% %{err]
ppm CDCI[eﬁ%]) d=457%%, @~3HZLHﬂH)3H)864(GQT4J2& IBz, 3¢8Hz2HHS. 1271 s,

1H 7.30-7.39 (m&zl-i)z&? ) $0:07:00 A (e ) 4.32P40R3" h) O PXRP 258 (m,

Synt hesi s of Boc s(Bz G%ﬁ
HOBt (1.90 g) was! bld%d3 o(da' -O8izut itHn P5A8n{§, of=4.6Hz, BbE) GyséBz(9, OH
(4.34 g) and D-Phg=£EEHmyanCW|th¢e4b5(m, ﬁ@n 0 g), to which were added

N- et hyl nor phol i C The
reaction nlxturengﬁé—gféil— ?

further stilred at roomnggﬁ@ﬁeaymneh&dro@ﬂlﬁrﬂﬂées to mhlch wat er

was added, and ex 0 A ol i c hase was 20

washed with saturat ed sa J?O(r%{aa%% \QOlgtlggEt(ﬁaETZmE o' %‘Eﬁ)}%“fje a?ﬁﬁfbrl de,

and then filter edvahdddatdmt radédxane solutlon (10 ml) of Bog-
Glu(Cys(Bzl)-D-Phg-OEt)-0(Octadecyl) (1.73 g). The

reaction mixture was stirred at room temperature for 20

15 hours and concentrated under reduced pressure., The
residue was dissolved in dioxane, and Et,0 was added
thereto and stirred overnight. The solid that deposited
was filtered and, after washing with Et,0, dried to
obtain Glu(Cys(Bzl)-D-Phg-OEt)-0(Octadecyl)

20 hydrochloride.

Yield: 1.50 g

1H NMR (Jd ppm, CDCl,;): 0.88 (t, J=4.4Hz, 3H) 1.16 (t,
J=4.4Hz, 3H) 1.21-1.34 (m, 30H) 1.56-1.66 (m, 2H) 2.21-
2.34 (m, 1H) 2.41-2.52 (m, 1H) 2.62-2.72 (m, 2H) 2.80 (d,

25 J=4.4Hz, 2H) 3.66 (s, 2H) 4.03-4.25 (m, 5H) 4.56-4.64 (m,
1H) 5.51 (d, J=4.6Hz, 1H) 7.13-7.34 (m, 10H) 7.74 (d,
J=4.6Hz, 1H) 7.87 (d, J=5.0Hz, 1H) 8.72 (brs, 3H)

By using methods similar to those described in the
above Example and Preparation Examples and organic

30 chemical methods known to a person skilled in the art,
the following compounds were prepared.

Example 2. Glu(Cys(Bzl)-D-Phg-0Et)-0(Docosvl)

hydrochloride
1H NMR (8 ppm, CDCl,): 0.88 (t, J=4.4Hz, 3H) 1.16 (t,
35 J=4,4Hz, 3H) 1.20-1.34 (m, 38H) 1.54-1.66 (m, 2H) 2.20-

2.36 (m, 1H) 2.39-2.54 (m, 1H) 2.62-2.74 (m, 2H) 2.80 (d,



The residue was purified by silica gel chromatography (h-

hexane/ AcoEt = 4/1[err] 2/ 1) to obtain Boc-Cys(Bzl)-D Phg- CeEt. 25
Yield: 6.41 g 1IH NWR ([err] ppm CDOJ[err]): 1.21 (t, J=7.1Hz, 3H)
1.45 (s, 9H) 2.71 (dd, J=8.8Hz, 4.1Hz281H) 2.86 (dd, J=8.8, 3. 7Hz,
1H) 3.70 (s, 2H) 4.07-4.36 (m 3H) 5.18-5.38 (m 1H) 5.51 (d,

Boo ol Bl - . gk TheS e} 50670, HE R Rs SRR G S, s 1 08RO
Thi s was obt ai nedshysasoeipdiss Miay 1) thate-of. 39 (m, Roaparaygondixanpl e
2. 1H NWR ([Lerrl pp err])+_Q. (ty JB4 3H) 13-1.35 35
(m 26H) 1.39-1. 67%3(%11‘211%”25. 7%({1‘%', %‘:‘g% 1&‘.’1%7%%?"5' 385756 (dd,
J=8.7, 3.7Hz, 1HEX e 26{\v 4CY (B4))-D-Phg-OEt)-0(9,12,15-

u
- 23! J=4. 1Hz, 2H) 4,23- ; =.24.(m 1H) 5.51 (d,
J=4.6Hz, 1H 7.19-7.37 (m 1 adecitts Bl 1 id%JOC 184 2 Synthesi s of

Boc- Cys( Bzl ) - D- Pig- NMR (6 ppm, CDCl,): 0.97 (t, J=4.6HZetIHMecyly (&5
oS S R AR Ord Aot Coot et rd3 (o BR0L 15710 (Bry 28)19. F3e ©
(m 22H) 1.39-1.@318m(m11#H) 22 720421036 J=8,. AHY), 24.3PH2,.52HKm, 1H) 2.86-(dd,
3 3 IS 0 e tal e 6 1 i os oS, 26 4 2795 OB
Pr epar at i oh0 ExanpHe 5.28Synbhebins @) BoOfs{,BA-H-BHERRg1H) 7.15-7.41 (m,
10H) 7.76 (d, J=4.4Hz, 1H) 7.87 (d, J=4.9Hz, 1H) 8.69
(brs, 3H)
Example 4. Glu(Cys(Bzl)-D-Phg-OEt)-O(Hexadecyl)
hydrochloride
15 "1H NMR (& ppm, CDCl,): 0.88 (t, J=4.4Hz, 3H) 1.16 (t,
J=4.4Hz, 3H) 1.20-1.34 (m, 26H) 1.56-1.66 (m, 2H) 2.21-
2.36 (m, 1H) 2.41-2.52 (m, 1H) 2.61-2.72 (m, 2H) 2.79 (d,
J=4.4Hz, 2H) 3.66 (s, 2H) 4.03-4.26 (m, 5H) 4.56-4.64 (m,
1H) 5.50 (d, J=4.5Hz, 1H) 7.15-7.38 (m, 10H) 7.74 (d,
20 J=4.5Hz, 1H) 7.87 (d, J=5.0Hz, 1H) 8.72 (brs, 3H)
Example 5. Ac-Glu{Cys(Bzl)-D-Phg-OEt)-O(Hexadecyl)
1H NMR (§ ppm, CDCl,): 0.88 (t, J=4.4Hz, 3H) 1.18-1.36
(m, 29H) 1.57-1.69 (m, 2H) 1.92-2.05 (m, 1H) 2.01 (s, 3H)
2.16-2.36 (m, 3H) 2.71 (dd, J=8.9Hz, 4.4Hz, 1H) 2.85 (dd,
25 J=8.9Hz, 4.1Hz, 1H) 3.71 (s, 2H) 4.07-4.26 (m, 5H) 4.52-
4.58 (m, 1H) 4.64-4.70 (m, 1H) 5.49 (4, J=4.4Hz, 1H) 6.55
(d, J=4,7Hz, 1H) 6.83 (d, J=4.9Hz, 1H) 7.20-7.38 (m, 10H)
7.40 (d, J=4.4Hz, 1H)
Example 6. Glu(Cys(Bzl)-D-Phg-OFt)-0(Tetradecyl)
30 hydrochloride
1H NMR (8§ ppm, CDCl,): 0.88 (t, J=4.6Hz, 3H) 1.16 (t,
J=4.4Hz, 3H) 1.20-1.34 (m, 22H) 1.56-1.66 (m, 2H) 2.21~
2.36 (m, 1H) 2.41-2.52 (m, 1H) 2.61-2.72 (m, 2H) 2.80 (d,
J=4.4Hz, 2H) 3.66 (s, 2H) 4.03-4.26 (m, 5H) 4.54-4.64 (m,
35 1H) 5.50 (4, J=4.5Hz, 1H) 7.15-7.38 (m, 10H) 7.73 (d,
J=4.5Hz, 1H) 7.87 (d, J=5.0Hz, 1H) 8.71 (brs, 3H)




Q( Dodecyl) This was obtained by a nethod simlar to that of 15

Preparati on Exanple 2. IH NVR ([err] ppm CDCl[err]): 0.88 (t,
J=4.4Hz, 3H) 1.11-1.35 (m 18H 1.39-1.66 (m 11H) 2.71 (dd, J=8.8Hz,
4. 0Hz, 1H) 2.86 (dd, J=8.8, 3.7Hz, 1Hp93.70 (s, 2H) 4.11 (t,

J=4.1Hz, 2H) 4.24-4.35 (m 1H) 5.21-5.35 (m 1H) 5.51 (d, 20  J=4.4Hz,

1 7.19-7.42 11 Preparati on Exanple 6. Synt hesis of
B:;?:_ Q/S( Bzl ) _ D( rl:?%aml_blg e 7. Gluf 8ys (Bzl )—D-Phrrpg—OEt !:@‘é@SﬂQXI) Thi s

was obtai ned by a nethod sinhbaroéRléide of Preparati on Exanple 2. 25
IH NWVR ([err] ppm_ CDCl[err]): 0.88 (t, J=4.4Hz, 3 1.13-1.35 (m

14H) 1.37-1.66 (rkH NB) (D pam¢ dePCL38. OHB8 4tirZ=44%fz, 3H) D.M6 (fud,
J=8.9, 3.7Hz, 1H)-_3. 30.(s; 1 , J=A. AHz, 2H), 4. 33+4,354(M
1H 5.19-5. 35 (mJ_%H)z%%.’ﬁH?g?"éo }'ﬁ‘g:‘zf‘.‘ﬂlﬂlszﬂ)lﬂ)'éﬁ. Ty 63 45"8%1%)1%?030
Prepar at i on>Exanpl-867.(m: SyRj hést b-3f5Bogn O/ BA 6 1B2PAG- (m, 2H) 2.73 (d,
qQ(Cetyl) J=4.8@2S VA 9b6@INtF1§,(1 by) a "Rf oG esi(m,| 3 )t @, 5Rak.@% (m,
Preparati on Example 2. 1H NMR ([err]. ppm CDCI%grr] - 0.87 (t,
J=4. 4Hz, 3H) 1.13H) 34585(d. g7f- 488y HHBILL%d -GR TeH)F08)77 -(dd (d3=8. oHz,
4. 1Hz, 1H) J248@HEJd1HJ=8.8¢ Bd/Hrs4 14z 3.18) (83.,702Hbré.,13H(t,
- 24 - J=4.2 H 4,23-4. -5.35 ( 5.51 (d,
J=4. 4Hz, 1H) 7.1@#%“—5%3(—% 1§HLCYS ASULESER L ‘.%@t ynt hesi s of
Boc- Cys(BzLy- D Phg- hydrochloride A Hexyl)

1H NMR (8 ppm, CDCl,): 0.88 (t, J=4.1Hz, 3H) 1.07-1.34

(m, 29H) 1.46-1.56 (m, 2H) 2.21-2.36 (m, 1H) 2.41-2.52

(m, 1H) 2.61-2.72 (m, 2H) 2.79 (d, J=4.0Hz, 2H) 3.67 (s,

2H) 4.00-4.25 (m, 5H) 4.56-4.64 (m, 1H) 5.50 (d, J=4.5Hz,

15 1H) 7.16-7.38 (m, 10H) 7.75 (d, J=4.5Hz, 1H) 7.82 (d,
J=4.9Hz, 1H) 8.73 {(brs, 3H)
Example 9. Glu(Cys(Bzl)-D-Phg-0(Tetradecyl))-0Et

hydrochloride
1H NMR (8 ppm, CDCl,): 0.88 (t, J=4.4Hz, 3H) 1.06-1.34

(m, 1H) 2.59-2.70 (m, 2H) 2.78 (d, J=4.0Hz, 2H) 3.66 (s,
2H) 4.00-4.25 (m, S5H) 4.56-4.64 (m, 1H) 5.50 (4, J=4.4Hz,
1H) 7.15-7.39 (m, 10H) 7.75 (d, J=4.4Hz, 1H) 7.82 (d,
J=4.4Hz, 1H) 8.72 (brs, 3H)
25 Example 10. Glu(Cys(Bzl)-D-Phg-0(Dodecyl))-0OEt
hydrochloride
1H NMR (§ ppm, CDCl,): 0.88 (t, J=4.4Hz, 3H) 1.07-1.36
(m, 21H) 1.46-1.56 (m, 2H) 2.23-2.36 (m, 1H) 2.39-2.52
(m, 1H) 2.59-2.70 (m, 2H) 2.78 (d, J=4.3Hz, 2H) 3.66 (s,
30 2H) 4.00-4.30 (m, 5H) 4.57-4.69 (m, 1H) 5.50 (d, J=4.4Hz,
1H) 7.16-7.43 (m, 10H) 7.75 (d, J=4.4Hz, 1H) 7.82 (d,
J=4.9Hz, 1H) 8.73 (brs, 3H)
Example 11. Glu(Cys(Bzl)-D-Phg-O(Hexadecyl))
hydrochloride
35 1H NMR (§ ppm, CDCl,): 0.85 (t, J=4.2Hz, 3H) 1.17-1.36




5 Thi s ﬁas obtained by a nethod simlar to that of

Preparati on Exanpl e 2. IH NWR ([err] ppm CDCl[err]): .0.84 (t,
J=4.3Hz, 3H) 1.13-1.30 (m 6H 1.37-1.65 (m 11H) 2.71 (dd,
J=8.7Hz, 4.1Hz, 1H) 2.86 (dd, J=8.7, ¥ 7Hz, 1H) 3.70 (s, 2H) 4.12
(t, 10 J=4. 2Hz, ZFD 4.23- 4 39 (m 1H) 5.19-5.35 (m 1H) 5.51 (d,
J=4.4Hz, 1H) 7.19- é 11H) Preparati on Exanple 9. Synthesis of
Boc- @ u( 0Bzl ) - (m, ) 1.54-1.66 (m, 2H) 1. 96r@ciddémy| $H) 2.26-2.53

1- Bronooct adecane (f4. 3115)92 end  MHGE e B, ( 3., 99z9) m@rg 15 (shgﬂgggﬁ%ﬁ

DVF sol ution (40 nj) of au zI) H (1.
m xt ure was stlrrg% ? :ﬁ% é é%béFatEré 18- Zaﬁﬂoﬁrgs ~$e82r (MaslBHded
to the reac$i d6-5n 43 ufre, land 7extr-acued (wi, t boAg CEL 29 The, mgamhm%, -
phase was washed ygt hg e gl t gnesium sul fate 20 anhydri de,
and t hen flltered aLd ﬁ@%céntggfg Iw'T an resi due was purified by
silica gel chronatograﬁ#ﬁtkermore, by NexagetAeCEntermédi@Ee$]éyﬂﬁhesnzﬂnzu n
Boc- G u( 0Bzl) - £ Q8 ¥ 6 NVR ([err]
ppm DA [err]): 0" 88 t I=4. 4éba??ﬁf°f §S§9§§; €nd 35%1°W%§#» 1.43 (s,
9H) 1.59-1.66 (n1C%W§°qPiR)W?nﬁLHﬁﬂpafﬁﬁ 2.15-2.26 (m 1H) 2.37-2.55
gﬁ122?0 4211 gtzg x&méig,li”ﬂ Glu(Cys (Bz2{=H-Bhgl Hét 1 Py O5¢ Fe b ddBy 1L

S; - ( ﬁi 3% Preparati on Exanple IU.:’L')t
Synt hesi s glfbo Boc- G u( OBzl ) - ! *hdBochibride O( Dococy! )
This was obt ai nedExampl evethod cliuidyarn B0 ) tbabhefo (Hexyl Pr-epaustd - FExanpl e

9. 1H NWVR ([err] ppm S g 88 (t, J=4.4Hz, 3H) 1.21-1.35 35
(m 38H) 1.43 (s, 9H) 56- 1. ggﬁ%%%—%h#—%—89 2.02 (m 1H) 2.13-2.27

(m 1H) 2.37-2. 53E¥§m2l§$lé£,1El@MQXEiAzl&ED_EBQ:QLQQLXLll:QLQQQQQXLl
hydrochloride
15 Example 15, Glu(Cys{Bzl)-D-Phg-0(0ctv1l})-0(Tetradecyl)

hydrochloride
Example 16. Glu(Cys(Bzl)-D-Phg-0(Decyl))-0O(Dodecyl)

hvdrochloride

Similarly, the following comparative compounds were

20 prepared
Comparative Example 1. Glu(Cys(Bzl)-D-Phg-O(Et))-0(Et)

hyvdrochloride

TER199 mentioned above.
Comparative Example 2. Glu{(Cys(Bzl)-D-Phg-0(0Octyl))-

25 O(Et) hydrochloride
Comparative Example 3. Glu(Cys(Bzl)-D-Phg-~0H)-OH
hvdrochloride

TER117 mentioned above.
Comparative Example 4. Glu(Cys(Bzl)-D-Phg-O({Decyl))-0Et
30 hydrochloride
Specific examples for preparation of the colloidal

compositions of the glutathione derivatives of the
present invention are shown below.
Example 17,

35 Preparation of the fat emulsion having as an active
ingredient the glutathione derivative of Example 4 was

carried out using a high-pressure injection type



- 25 - 4.26-4.37 (m 1H) 5.05-5.15 (m 1H) 5.12 (s, 2H) 7.29-

-7.39 (m 5H) Preparation Exanple 11. Synthesis of Boc-Q u(0Bzl)-
Q( Hexadecyl) 5 This was obtained by a nethod simlar to that of
- Preparation Exanple 9. 1H NWVR ([erc] 3ppm CDCl[err]): 0.88 (t,
J=4.4Hz, 3H) 1.21-1.35 (m 26H) 1.43 (s, 9H) 1.56-1.66 (m 2H)

1.89-2.02 (m 1H) 2.13-2.27 (m 1H) 2.37-2.55 (m 2H 4.11 (t,
J=4.2Hz, 2H) 10 "OMPF8RIZe87 (m 1H) 5.06-5.15 (m 1H) 5.12 (s, 2H 7.29-
Ziigtﬁghegg?) Perarmﬁ?gﬂtgz cﬁniﬁeiiii atgggL& SiB@?:?hf%E?ﬁ;)-of
15 PreparatiOHSEQaWBFegggomlzer Lﬁi#?@ﬁ?4%&ﬂqﬁzeﬁb%fKCngP§FFf?d 59%5 (t,
J=4.3Hz, 3H) 1.21leti3%in, purified 2MPbdambi(ls, 8 glys@rin68sed) wak
1.90-2.02 (& 1 15:2. 2H) 4.11 (t,
J=4.3Hz, 2 Whoﬁ?z?ﬁ%’%éﬁ;@%@% %‘r%%%f&)%s. 12 (s, 2H 7.29-
20 7.39 (m 5H) (2) Popphiediynlliedamithirg 6 gSpmdheviréfapd soybean

Boc-Q u(OBzl )- o6il 55 q were mixed by a mixer WHiPRd@e¥kling to Thi's
was obt ai ned by met hod,simlar to that of Preparati'on Exanmple 9. 25

1H NVR ([err] ppRPTMepeRpeétr}) : To.B8ig twag-addad, 569Hmy) of thezglutathione

derivative of Example 4 and was further stirred to

10 homogeneity. A suitable amount of glycerin and water for
injection were added and rough-emulsified by a mixer, and
pH was adjusted to 7.4 with an agqueous solution of sodium
hydroxide. Water was further added to a total amount of
560 g, which was pure-emulsified using the Nanomizer LA

15 at an emulsification pressure of 550 kgf/cm®’ by passing
it through the emulsion part for 11 times. The pure-

emulsified product was filtered through 1.2 um filter,

and then included in an appropriate glass vial.
{3) The pharmaceutical composition of the

20 glutathione derivative thus obtained was found to have an
average diameter (standard deviation) = 174.4 nm (75.0
nm), 194.5 nm (77.6 nm), and 189.1 nm (87.9 nm) when the
particle distribution of the oil phase emulsion particles
thereof was determined three times using NICOMP-370

25 (Nozaki Sangyo) by the dynamic light scattering method.
When the emulsion was crushed with tetrahydrofuran before
and after filtration with a 1.2 um filter and the content

of the glutathione derivative of Example 4 was measured
by HPLC, it was confirmed that the content of 90% or more
30 of that before filtration was retained, homogeneity was
good, and the glutathione derivative of Example 4 was
stably mixed in the o0il phase emulsion particles. When
an alcohol solution of the glutathione derivative of
Example 4 was mixed with water for injection at a volume
35 ratio of 5% or less so as to obtain the almost same final
concentration of 1 mg/ml, the glutathione derivative



(m 18H) 1.43 (s, 9H) 1.58-1.68 (m 2H) 1.90-2.02 (m 1H) 2.13-2.26
(m 1H) 2.37-2.55 (m 2H 4.11 (t, J=4.1Hz, 2H) 4.27-4.37 (m 1H)
5.06-5.15 (m 1H) 5.12 (s, 2H) 7.29- 7.39 (m 5H) 30 Preparation
Exanmple 14. Synthesis of Boc-d u(OBzl)- - 32 -

QA Decyl) This was obtained by a nmethod simlar to that of

Jaare, Sty 1 Zmiediately oxyrtalficenssh BRScpntenE shar (tiPuigeion
1.90-2.02 (m 1Hith a 12 %zﬁlaQe&wa;Hboafg;madsgo(mc&&a 1504 (s
J=4.3Hz, 2H) 4.27-4. 37

(m 1H) 5.06-5. 1Bxampla 85 12 (s, 2H) 7.29- 7. 39 (n1 5H)
Preparation Exanple 1@he£§@ﬁﬂ3¥ﬂf&d@fd@Q&vngGQE%Eialned in Example was
QA Cctyl) 5 mas obtalne a.nethod,sim]lar_to that

Preparatlo% Exah%ﬁ%?%?e (Pérm?xbﬁﬁ]WEfﬁJf ke i3t ep %Qn on
J=4.4Hz, 3H) 1.24-dna3bl scale (Wl 10H) 1.43 (s, 9H) 1.58-1.68 (n1 ZFD
190202 (m A0 o B O oH) o Rla% el € B
7.39 (m 5H) fat Replriatin arhaExdmpledé6. noSyhtheshtomd dBmciva wiveBatds OEt
;I;'hi s was obtai negréyazaecﬂet W wsaismiln%'iuhgdt Qﬁt aoélass viff ey 3&&@&3_@%@' e
' 10 sterilized, which was stored refrigerated so as to be
used when needed.
(2) The glutathione derivative of Example 4
dissolved at 40 mg/ml in a 4:1 mixture of ethanol: benzyl
alcohol was mixed with the empty fat emulsion obtained in
15 (1) at a volume ratio of 2.5-7.5%.
(3) The pharmaceutical composition thus obtained had
a particle distribution of the o0il phase emulsion equal
to that of the empty fat emulsion of (1) even after the

passage of 5 hours after mixing, and the content of the
20 glutathione derivative in the 1.2 um filter pass fraction
retained 90% or more of the feed amount.
The effectiveness of the glutathione derivatives
synthesized in Examples 1-16 was confirmed as shown
below.

25 Example 19, Comparison of the physiological stability of
the glutathione derivative

(1) Bovine serum albumin (hereinafter referred to as
BSA), Dulbecco's phosphate buffered saline (hereinafter
referred to as D-PBS), swine liver esterase, and rabbit
30 liver esterase were purchased from Sigma, 6-week old male
SD rats were purchased from Nippon SLC, and l2-week old
or older male Japanese white rabbits were purchased from
Ichikawaya. On the day of the incubation experiment
described below, blood was drawn from the animals in the
35 presence of heparin, and plasma was separated therefrom
for use. Human plasma was obtained from normal healthy



15 IH NWVR ([err] ppm CDC[err]): 1.27 (t, J=4.4Hz, 3H) 1.43 (s, 9H)
1.90-2.02 (m 1H) 2.15-2.26 (m 1H) 2.37-2.55 (m 2H) 4.19 (q,
J=4.4Hz, 2H) 4.27-4.37 (m 1H) 5.05-5.18 (m 1H) . 5.12 (s, 2H)
7.29-7.39 (m 5H) Preparati on Exanple317- Synthesis of

Boc- 3 u(Cys(Bzl)-D 20 Phg- OEt ) - O Cct adecyl )
Ten % Pd/ C (200 ggﬁ was gddeqbto.a.dio ane sol ution (40 m) of
Boc- G u( OBzl ) - O BEL&8eTFFT (LW YAl G iHfe CONSED-gaction ni xture was
stirred at an at nosph¢k¢ Dhe hyhutggnone dergaatioesldeBenibedand then

filtered. The no pquid.? S. congcent r.ated .under _r d pressure.
To the residue %Qgﬁpgégeég%dééFQiﬁgﬁaﬁ%:#%§m3£?§(§§l)g%-pﬁ§g%§?
hydrochl ori de  invep94énnggranthcilBitgBLomy) fimedstiimeedn a0 @hieyheN-
met hyl nmor phol i nes£09,,28-41 ) @pg%vgg;( I t i ELEL S
The reaction mxture was St|rred at é;éﬁgfiﬂgp%g%gggq°ﬂ'qi%ﬁ?gggqur%ﬁgr
stirred at room Vafpafdedreofhe Ferafipn mixturghdée &@ﬁéﬁlﬂé§ea§h@d thereto
and extracted w éhzﬁﬁ@?hereh¥ tdhee gy gand G dlasenvas Twasbedciht Bavaber
dried with gagge3|gn1sghfate(fnhyerde, and éheg filtered agd
concentrated. Th8%r B8P dBELWRLIHRAS (IS RF1II9S ¢& JOF $6PTOTERRLAREOgr aphy
(n- hexane/ AcCEt supéthetaht Skay nensnidai bYBAPLC. For each time point of
d u(Cys(Bz{ - D Phg- - t adecyl) .
O s (Beld > TR (Bl e SR SY RS Joxpeniments the mERR, FBHFPS. THOBGYD,
J=4.3Hz, 3H) 1.1Beg@syrement or JuorelhmreSidetbrained36ap £80HEhe. #atgsan§H)
1.54-1. 66 rbBbi26) tile 8sdn WiiBs U Rabdn? 3Rl 3Ebn2efifebdd
individuals were determined. For some of the experiment
data, changes with time of percentages relative to
15 initial concentration of the glutathione derivative are
shown in Figures 2 to 4.
- Swine liver esterase and rabbit liver esterase

experiment
30 mg-BSA/ml-D-PBS (pH 7.4): 36 to 45 parts
20 Swine or rabbit liver esterase/D-PBS: 4-5 parts

10 mg-glutathione derivative/ml-ethanol: one part
(the final concentration in the reaction mixture is 196-
244 ug/ml)

- Rat, rabbit, and human plasma
25 Heparinized plasma: 30 to 40 parts

(rat plasma was diluted, as needed, with 30 mg-
BSA/m1-D-PBS (pH 7.4) for use)

10 mg-glutathione derivative/ml-ethanol: one part
(the final concentration in the reaction mixture is 250-

30 323 ug/ml)

(3) Since it was considered appropriate to assume
that changes with time in the decomposition of the
glutathione derivatives obtained in Figures 2-4 follow a
linear disappearance curve, the decomposition rate

35 constants and half lives were determined from these
graphs, which are shown in Tables 2 and 3.



5 J=8.7Hz, 4.3Hz, 1H) 2.86 (dd, J=8.7Hz, 3.8Hz, 1H) 3.71 (s, 2H
4.07-4.26 (m 4H) 4.32-4.42 (m 1H) 4,48-4.58 (m 1H) 5.30 (d,
J=5.0Hz, 1H) 5.48 (d, J=4.6Hz, 1H) 6.67 (d, J=4.6Hz, 1H) 7.20-7.40
(m 11H) Exanple 1. Synthesis of d ygCys(Bzl)-D Phg-OEt)- 10
Q( Cct adecyl) hydrochl ori de A di oxane solution (5 m) of 4N
hydr ochl oric acid was added to a_ di oxane solution (10 m) of Bog-
d u( Cys(Bzl ) - D- Phg- CEt{-IOFbet abevg| Fespltyareyealethedchat the dakaitddone
mxture was stirredidtatioes tefpeidingcainyl Astddrs hdiHS BNEaPananbat ed
under reduced pressur%. The , Le5|d%§é§?s dISSQ|V%. i n_di.gxane, and
Et[err] O was add&®re have gnhrplppivaly Shig Wenginal febidiity ¢ hat
dgposi t(e}d ( ( cm&pl afxieEt e(b;d?andloxéaégﬁioxfﬂ@&i%mafdhﬁ%ésEtcj%]dlarﬁdic(iE,in@r laggtyllo
- obtain u s(Bzl),.- D Phg- OEt) - tadecy ydrochl ori de.

Yi el d: 1.50% Zes)teerh%N/ﬁ“E[éﬂfaﬁg Sci%:l%%’ﬁ]): 0.88 (t, J=4.4Hz, 3H)
1.16 (t, JZablldz 2 3H) 1.21-1.34 (m 30H) 1.56-1.66 (m 2H) 2.21-

2.34 (M 1H 2. 4f=2-52~m—tH 262 oo m 2t 80 (20— J=d At
2H) 3.66 (s, 2H)|4.03-4.25 (m 5H) 4. 58Xl m C 125 1 SSE '(‘E rabbit
J=4.6Hz, 1H) 7.1B-7. 34COMPOUBRH) 7.74 (fher octorkod 017, | Ihhes Blyblasa
J=5.0Hz, 1H) 8.72 (brs, 3H) B0-usima ABHhods S|Qubayuhgtyﬁgﬁy
described in the above Exanplie and Preparation mpt €s and organi C
30 cheni cal netdeRpadatewe €&-alperson skilféd in thel art, - the
fol |l ow ng conpounds were prepar ed. Exangle Z.

G u( Cys(Bzl) - D- Ph=Raratitisc &<yl ¥ 364 hygdr ochl or i4f 1H

NMR ([err] ppm (err]).. 0.88 (t, J=4.4Hz, 1.16 (t, 35 J=4_ 4Hz,
3H 1.20-1.34 (n F%aré“)%zn’?l.f‘% ém 2H) 2.20‘35?-Fg 2.86 (m 1%0542%9-2.54

(m 1H) 2.62-2.745§ng¥@1ﬁ.80 (d, 15.2 21.1
Example 6 2.61 5.11
Example 4 0.466 0.836
Example 1 0.0901 0.300
Example 2 | - 0.523

Table 3
Half life in {Half life in {Half life in
Compound rat plasma rabbit plasma| human plasma
{min}) (min) (min)
Comparative Ex., 1 0.13 392 643
Comparative Ex. 2 0.21 238 619
Comparative Ex. 4 - 181 -
Example 7 - 323 -
Example 6 - 1084 -
Example 4 154 1323 11086
Example 1 - 24514 -




- 28 - J=4.1Hz, 2H) 3.67 (s, 2H) 4.05-4.25 (m 5H) 4.54-4.66 (m

11H) 5.51 (d, J=4.4Hz, 1H) 7.16-7.39 (m 10H) 7.73 (d, J=4. 4Hz, 1H)
7.87 (d, J=4.7Hz, 1H) 8.70 (brs, 3H) Exanpl e 3.

A u(Cys(Bzl)-D Phg-OEt)-Q(9, 12,15- 5 - 35 - Cct adecatri enyl)
hydr ochl ori de 1H NWMR ([err] ppm CDOJ[err]): 0.97 (t, J=4.6Hz, 3H)
1.16 (t, J=4.4Hz, 3H) 1.23-1.43 (m 10H) 1.56-1.69 (m 2H) 1.93-
2.13 (m 4H) 2.20Exasmple 204 )Compayatine @xperimeptsof the HLo68ocehi 8H)

3.65 (s, 2H) 4.03-4.26 (m 5Hg#F BhchiGXti®Bn 1@ductibh and8gPofifhim 6H)
5.50 (d, J=4.4Hz, 1H) 7.15-7.41 (m . OF) 7. —J=4.4Hz, 1IH) 7.87
(d, J=4.9Hz, 1H) 8.69 (Rxemefpng activagypdngvatro of the

d u(Cys(Bzl)-D Pha- OEt) - HemeMB ﬁhioneJ derj;.lx_ir?tive -1112ydr ochloride 15
1H NMVR CcDq, 0, t. . J=4.4Hz . :
J=4. 4Hz,([§rH)rg 10t 1. 34 J(fﬁq‘-’r’ ]2’23% df.%eﬁ(rfnééa?‘ °nzﬁf‘§§.é§_‘c?n eg%éc%.%% W 1h

2.41-2.52 (m 1H) 9pasulocyey mr kat)nOZ.yl@s(/macrophagé§4o?tlainé&l)b)’s-. 66 (s,
2H) 4.03-4.26 . 56- - 150 =4. 5Hgz,

7.H)15-7.38 (m gg‘kﬁéy.}%ﬁl d,&2%4’411{%:%6%‘@,’&?)%002‘}58?&‘(8? 3]14:}51?5%12?%%?%?72
(brs, 3H) EREndr &Y S retinadqi@oyis( BA-Fip-PRY- OFt Rcbivekederytamin D,

20h) 1. 57160 (m 30y 1080 bsbs T Un et BB st S 4> ) o (T
3H) 2.71 (dd, J=8gD&tathﬁdﬂ@gdéﬁ$vdtﬂﬁés(dd,E25mpled=8n8FEhe4C6mﬁaﬁétﬂg§4;l
(5 3, 507 7k & e proopd SfMald) 2 olfh Brodlhidh
7.20-7.38 (m 10Hjctivity was tested.
(1) HL-60 cells used were purchased from the cell
bank (Japanese Cancer Research Resource Bank, Cell No.

15 JCRB0085). In accordance with a standard method, the
lyophilized cell stocks that were thawed before the start
of the experiment and subcultured were used.

Subculturing was carried out by centrifuging (1500 rpm, 5
minutes) the cells in suspension culture and recovering

20 and by diluting it in a fresh culture liguid at a

concentration of about 1/100 (1 to 2 x 10° cells/ml). As

the culture liquid, an RPMI 1640 medium containing 10%
fetal bovine serum was used.
(2) The cells subcultured in (1) were recovered by
25 centrifugation (1500 rpm, 5 minutes), and were dispersed

in the culture liquid at 2 x 10% cells/ml, which were
plated on a 24-well culture plate at 1 ml/well. To this
system were added the glutathione derivatives of Example
4, Example 11, Comparative Example 1 and Comparative

30 Example 2 and a differentiation induction substance (9-
cis-RA or la, 25(OH),D,). Thus, 1 ul per well each of an
ethanol solution of the differentiation induction

substances 9-cis-RA and lo, 25(0OH),D, were added at 5 x

10° M and 2 x 10™° M, respectively. Then, 1 ul per well

35 each of ethanol solutions of the glutathione derivatives



7.40 (d, J=4.4Hz, 1H Exanpl e 6. d u(Cys(Bzl)-D Phg- CEt

)-Q Tetradecyl) 30 hydr ochl ori de IH NWVR ([err] ppm
CDCl[err]): 0.88 (t, J=4.6Hz, 3H) 1.16 (t, J=4.4Hz, 3H) 1.20-1.34
(m 22H) 1.56-1.66 (m 2H 2.21- 2.36 {gn- 1H) 2.41-2.52 (m 1H)
2.61-2.72 (m 2H) 2.80 (d, J=4.4Hz, 2H) 3.66 (s, 2H) 4.03-4.26 (m
5H) 4.54-4.64 (m 35 1H) 5.50 (d, J=4.5Hz, 1H) 7.15-7.38 (m 10H) 7.73
(d, J=4.5Hzat 1H)* 7087 4 dho J=5 QI Ml Mps8addefbr sAs3Hhe solvent

- 29 - Exaqgle 7. du(Cys(Bzl)-D Phg-OEt)-Q Dodecyl )

hydr ochl ori de treaypeniviEqy & Cﬁﬁﬁf°él‘1[éir?%;ebhﬁﬁo%tPeﬁﬂﬁ?%¥EWa%FD

1.16 (t, Iz . 3H) 34  56-1_66. . 5
236 (m 1H) 2.41?%“.1%&2#’(%%10 St s 9(215?“%%@%6’ ézé%%‘(’%@w} 4 2o %%ze
2H) 3.66 (s, 2H) #i0gld. @E:gtmeBHos gBatatbdonm derivativgss. 5oLl dof

J=4. 4Hz, 1H). 7.15-7, 38 10H), .7.73 (&, . .. J=4.4Hz, 1H) 7.86 (d,

J=4. 9Hz, 1E)|)5 8. 70‘3%%‘}“&‘?£ Fgt vl "’é?aﬁ?%F&ds.m stadabF cnd) (

A u( Cys(Bzl) - D PhdifX¢searatdiechildn) -idBuictGon substance. Aftgdrochtwrime at

1H NWR ([err] ppmy,
29H) 1.46-1.56 (m

B A Fouge0h Vidp9s i1 agle ek kelpuerga byl

(m 2H) 2.79 (d, gemtpifugatiors (@600sxrpm, 5 minutes).

(3) The measurement of a nitroblue tetrazolium (NBT)

10 reducing activity which is often used for the evaluation

of

differentiation induction effects on

monocytes/macrophages or granulocytic cells was carried

out according to the following procedure. Thus, the

cells recovered by centrifugation in (2) were suspended

15 in a fresh culture medium, and then NBT was added thereto
to 100 ng/ml and 12-O-tetradecanoyl phorbol-13-acetate to
100 nM. After incubating at 37°C for 25 minutes,

cytospin samples were prepared. After air drying, the

cells were subjected to Kernechtrot stain, and 500 cells

20 per sample were examined under a light microscope to

determine the ratio of the NBT reduction activity-

positive cells.

(4) The result of the experiment in which

glutathione derivatives at 107 to 10 M were treated

25 together with a differentiation induction substances is

shown in Table 4. For a single treatment of each

glutathione derivative up to 10 M, no increases in the

NBT reducing activity was observed. In a combined

treatment of a glutathione derivative and a

30 differentiation induction substance, an enhanced ratio of

th

1e NBT reduction activity-positive cells relative to the

single treatment with a differentiation induction

substance was observed depending on the concentration of

the glutathione derivative. There were no major

35 di

fferences observed in the strength of effects between

the glutathione derivatives of Examples 4 and 11 and



2H) 4.00-4.25 (m 5H) 4.56-4.64 (m 1H) 5.50 (d, J=4.5Hz,
7.16-7.38 (m 10H) 7.75 (d, J=4.5Hz,
Exanpl e 9.
1IH NWVR ([err] ppm CDd [3err]):

(brs,

3H)

hydr ochl ori de
1.06-1.34 20

1H) 7.82 (d,
G u(Cys(Bzl)-D Phg-Q( Tetradecyl)) - Cet

J=4. 9Hz,

0.88 (i,

15 1H)
1H) 8.73

J=4. 4Hz, 3H)
(m 25H) 1.46-1.56 (m 2H) 2.21°2.36 (m 1H) 2.39-2.52

(m 1H) 2.59-2.70 (m 2H), 2.78 (d. J=4.0Hz, 2H) 3.66 (s, 2H)
4.00-4.25 (m SHCHBEAFFE Examplpsslsoapd, 29=4. 4Hz, 1H) 7.15-7.39
(m 10H) 7.75 (dTak%w, 1H) 7.82 (d, J=4.4Hz, 1H) 8.72 (brs, 3H
25 Exanpl e 10 G-u{-Eys{Bz)-Db-Phg-O(Dodecl )} ) -CEL
hydr ochl ori de 1H NVR ([err] ppm eﬁﬁl;éfr T = §l‘("t a""ﬁ”&tm—h, 3H)
1.07-1. 36 21H*72%- 1. 56 32 39-2-5
) Bl m o (m 3£ fergxp 1a§1% 1:}ddct;g93‘( subs‘f;q\nce"’
(m 1H) 2.59-2.70 (m 2H) Zei8ftt i AN AN S
4.00-4.30 (m 5H 4.57-4. 66 e 1r & 50 (" for 1?%—7.43
(m 10H) 7.75 (d| J=4.4Hz, |1H) #982 (d, (Em, J 103 brs, | 3H)
Exanpl e 11. 4 uf€ys{Bzh)y=bPhg=—C(Hexadecyt))
hydr ochl ori de 35 S°¥ﬁﬂﬁNR ([errJ ppm| CDC [err]): 0.85 (t, J=4.2Hz, BH)
1.17-1. 36 { contreol 0.2 - 30 - 4.4(m R26H)
1.54-1.66 (m 2 1(E¥QHP 12 (m 2H) 2.126-2.53 (m 3H) 2.62 (dd,
J=8.5Hz, 3.7Hz, é@ 3.72 (5, 2Ho™%.04 0.2 (t,| J=4sl#lz, 1H) 4.34 (t),
J=4.1Hz, 2H) 4. 75-FPBBEHT| 1H) 107 5.360.%.43 (m 4H) 7.17- 446 (m| 10H)
8.29 (d, J=5.4Hz|E*'5 1H 9.0%{d, J=4.9%4z, 1H 13, 18.8
) 1077 0.2 4.6 7.4
Comparative -6
. 10 0.4 9.3 15.2
Ex.2
10°° 0.6 18.2 33.2
1077 0.2 5.7 6.7
Example 4 1078 0.2 10.3 10.4
1073 0.2 31.3 18.0
1077 0.6 5.1 8.8
Example 11 1078 0.2 4.8 11.2
10°° 0.8 13.8 19.8

Example 21.

Comparative experiment of the HL-60 cell
5 differentiation induction and growth-

promoting activity in vitro of the

glutathione derivative - 2
In a manner similar to that in Example 20, the in

vitro activity of the glutathione derivatives of Examples
10 4, 5, and 8, and Comparative Example 3 were compared.
(1) The differences from Example 20 were: First,
since the glutathione derivatives of Examples and
Comparative Examples used dimethyl sulfoxide (DMSO) as
the solvent because of the solubility of the compounds,
the system contained 0.1-0.3(v/v)% DMSO in stead of

ethanol.

15
Secondly, the concentration of 9-cis-RA was

changed from 5 x 10° M to 2 x 107 M. This caused slight

differences in the sensitivity in the test results of the
glutathione derivative of Example 4. Furthermore, in
20 Example 21, the differentiation induction on HL-60 cells

into granulocytic cells in the coexistence of 9-cis-RA



Furt her nore,

Prepar ati on Exanpl es,

Exanpl e 12.
hydr ochl ori de
hydr ochl ori de

hydr ochl ori de 15

hydr ochl ori de
hydr ochl ori de
were 20 prep

A u(Cys(Bzl)-DP

Exanpl e 13.
Exanple 14

by using the internedi ates synthesized
the foll ow ng

conpounds were prepared.

A u(Cys(Bzl)-D Phg- (Hexyl ))-Q Tetradecyl) 10
A u( Cys(Bz39 --D- Phg- O Hexyl )
A u(Cys(Bzl)-D Phg-Q(Cctyl))- O Dodecyl )

A u(Cys(Bzl)-DPhg-Q(Cctyl ))-Q(Tetradecyl)
‘u( Cys(Bzl)-D Phg-Q(Decyl ))-Q Dodecyl)

in the above

- O Hexadecyl)

(2) Ihendhnﬂawhlbhe teklioat hge cofipExatple £onpounds
EX I
hlgﬂgg %h%n that of Compa%$%%ochloride

TER199 nent i onedExdyvke 3.

hydr ochl ori de
hydr ochl ori de

%ﬁ% g

Thajgﬁm;@amnwgeEﬂanpvetgves of Examples 5 and
A u(Cys(Bzly - D- Phas X {eivdd )g é%%ferenﬁxa%xon 1nduct n,

jle\e

Conpar ati ve Exanpl e

similar GOeE) FsReroREICaBBRELtLve Ex

4. QG u(Cys(Bzl)zdsfhgs A Decyl ))-CEt 30

QDPPlfIP ex

hydr ochl ori de
conposi tions of
are shown bel ow.
enul si on havi ng
Exanmpl e 4 was

10

th gﬁtaf

tive Exanple

a

nples for preparation of the coll oida

the gl utat hi.one deri vat‘ﬁié% :}me% éed:nc*‘m“ FEESERY i nvent i on
og(oml e 17 3‘: POSL™3 || ﬁl ‘ +|m A'F ‘Pldl_e'_"l rl.t
; < ¢pc ction substance :
as an acti - e Se girttat jati ve of
carri e ‘t: Jusingl a 4ah= Ry .ggsurie |(gj gciiZLsolq) type

Solvent
control

(OMSO - 0.1 0 0.3 2.8
to 0.3%)

10°® 0.7 3.1

3 x 10°® 0.5 2.8

Comparative 10”7 0.3 3.5

Ex.3 3 x 1077 0.6 3.8

10°¢ 0.3 6.1

3 x 107¢ 0.6 17.1

1078 0.6 2.5

3 x 107 0.7 3.1

1077 0.7 5.6

Example 4 3 x 107 0.9 11.0

1078 0.3 21.2

3 x 10°¢ 0.6 29.9

1078 0.3 2.5

3 x 10°® 0.7 2.1

1077 0.9 3.2

Example 3 3 x 1077 0.7 4.3

1078 0.3 6.5

3 x 10°¢ 0.2 11.2

107® 0.5 2.9

3 x 10°® 0.4 3.2

1077 0.8 4.2

Example 8 3 x 1077 0.9 4.7

10°¢ 0.8 8.8

3 x 1078 0.7 16.9

Example 22.

Comparison of the effects of the glutathione

derivatives of Comparative Examples 1 and 2

combined with a fat emulsion and Example 18
The glutathione derivative combined with a fat

emulsion was incubated with swine liver esterase to



- 31 - honogeni zer. (1) The high-pressure injection type

honogeni zer used was Nanom zer LA from Nanom zer K K. Purified yolk

| ecithin, purified soybean oil, and glycerin used were 5 t hose that can
be intravenously injected. (2)-Pwrified yolk lecithin 6 g and
purified soybean oil 55 g were mxed by a mi xer while heating to
homogeneity. To this was added 560 ng of the gl utathione derivative

of Exanpl e 4 and eempdng tiher resistesceoteodeconpedifeleirty. A suitable

amount of ‘glycerin and yatgfe fg%tathmnbnaemaelwéeo@ 2k ive
rough-enul sified byamxer pH was  adj usted t 4 with an

aqueous sol uti on FFamRERuM and. 2 MegeoRiHed V&F%ram%%tf%WQ%ﬁ&°Quﬁﬁﬂfq he
total ampunt of 1dentf-c6é2L GondiitGbnes ﬁnae efukgafip B8l 18] ngridredysoni zer

LA 15 at an e sification press 5 b ssin

t hr ough t he 2enul rs%b PRI oA TPy P%eg.h i gﬁ%‘gmne de%e‘f% 9T &F pr oduct
was filtered thromtgﬁpaﬂra?t:[ver Bxamrplletel, and 2 inahblet iz eémelsiked waren
appropriate glass Wh?l d to 1 %»mghe phar maceuti cal conposition of

t he 20 gl ut at htone aade]rusvtaetl ve thu tai ned was found to have an
average di ameter (stanPar Chde\fadt iegw)lston7af4then grst@thione dgyivatgwes nm

(77.6 nm, and 18& 15 00R 1%7 1% n@nd""@%ﬁp‘é?ﬁtlve Ex%lé@lf St il iRmad

the oil phase emul sion her eof determ ned three tines
usi ng NI Cowb- 370 &% a r%@@ﬁﬂﬂ& HS&ﬁ@?@)°5y5WH§ed§h%%¥ce$?iﬁﬁs%c%ﬁterlng

net hod. Wheps ey el %ﬁ@ﬂ‘@%c@bﬁ%ﬂ@d pbt hat £1 ednyemd uiran befmoiiar
and after filtration with a err ig gﬂd the conhﬁg of the
gl utat hi one der i VBRTRRF dt° ﬁ%ﬁﬁbl aur &g By B it was
confirmed that t h@lmﬁleﬂﬁns)fde&ﬁ%a&nvﬁowasBQuanth:atékathJeHRIE@. f iAg ridte on
was retained, honp ene| y_was o] t t derivative of

gn %varﬁr)%érﬁntr‘i gﬁ glcﬁﬂg% 98119{ c%r? cpf U

Exanpl e 4 was e Ol si on partlcles When
an aIcohoIJéblut|gﬂutﬂtniumqﬂdﬁnﬂmmbowe dérExampwe bf Compar &t | Bx ampes

mxed with water for.injectionaf 13 YQbUBBterase reaction mixture

together with physiological saline for adjustment of the
total volume, and incubated similarly and analyzed by
HPLC.

20 (3) Since a linear disappearance curve was observed
as in Example 19, each decomposition rate constant was
determined and was compared, which was summarized in
Table 6.

(4) By mixing with the fat emulsion, the

25 decomposition rate decreased for any of the glutathione
derivatives, but the degree of reduction in the
decomposition rate was more evident in the glutathione

derivative of Example 4.
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Example 23.

(1) Bovine serum al bum n (hereinafter

Comparison of the effects of the glutathione
derivative of Comparative Example 1 combined

with a fat emulsion and Example 18
The glutathione derivative combined with a fat -

emulsion was dialyzed in an agqueous solution of glycerin

to compare changes in the content of the glutathione

derivative in the fat emulsion.

(1) The fat emulsion of Comparative Example 1 was

prepared in a similar manner to that in Example 18.

Thereupon, the concentration of the glutathione

derivative in the fat emulsion was adjusted to 2 mg/ml.

(2) These fat emulsions (14 ml) were dialyzed in 1

liter of a 2.3 (w/v)% aqueous solution of glycerin.

Dialysis was carried out at room temperature for 2 days

with one change of the aqueous glycerin solution during

All the fat emulsions after dialysis were
They were filtered by a 1.2 um filter and

the content of the glutathione derivative was measured.

(3) The content of the glutathione derivative of
Example 18 (Example 4) was 85.7% of the initial feed as a

value uncorrected for the volume increase due to

dialysis, but the content in Comparative Example 1 was

5
10
15
the dialysis.
about 15.6 ml.
20
25

The result can be interpreted as follows:

decreased to 14.0% after dialysis.

Thus,

since the glutathione derivative of Example 4 is strongly

The

f at
and

The
mpl es

referred to as



BSA), Dul becco's phosphate buffered saline (hereinafter referred to
as D-PBS), swine |liver esterase, and rabbit 30 liver esterase were

pur chased from Si gna, 6-week old nale SD rats were purchased from

Ni ppon SLC, and 12-week old or ol der-mgl e- Japanese white rabbits were
pur chased from Ichikamaya On the day of the incubation experinent

descri bed below, blo s.drawn fromthe aninals in the 35 presence of
heparin, and pl asha® gﬁg&@eﬁ%f %xP%%é?E?ﬁbﬁPu151°nfBﬁrﬁééleﬁuﬁﬁﬁtp¢%%na was

obt ai ned from norhatdheapasy through the dialysis membrane,lthe $Fntent(¥%
mal es after obtai gl pe, nsent ut at hi one
derivati ves descr?%gd %ﬁ %&Pfé&on S EL Y5 E%ﬁ%aPag 8% CESATDIBLCRE t he
pr esent i nveRerems vighe dhthatdtiethef deravhicied bf neompanat bve yEramsle
sol ution hay ng tbed$é%|£w%rEkaHH¥§5ﬂﬂﬁ%%actA%§EHn£B%héﬁu%SL?n é@étﬁ?ﬁ%? to

the reaction mxture to inactivate
reaction. The conBfhtFReFeky the CQﬂtePﬁelglG@atﬁﬁén@m@b$iQ®IdQQ§£¢$ﬁdrﬂye

dfe|o;L gtei ni ﬁed t to Sheesdsd Ayl ﬁa@%u@?%%edlaxyblfbQrexgef?ls%fnhttI me poi nt
0 t he esterase VB _Experi men he nean val ues
measur ement or nore me$£f&5¥§? @bOXﬁdrﬁéPthelFaY§s abought thapfias t he

mean val ues of p|EB@EQEuﬁqﬁh%ndé%ﬂ@ﬁhhﬁ&&ve of Exaﬂpyeduatﬁaﬂmw@sdetern\ned

For sone of;4he e ¢chan of percenta
relative to 5 g&miéfgﬁgﬁﬁﬁuﬁgﬁé% e oWlS% ?ﬁ@ g%%t%T% DH g | R are
shown in Figures @ffert could be-eSWBneeﬁlmervesbewhsm einel bsIadidd tvdd sedr

est erase e&g;glégﬂg t
parts 20 SwW ne orldreartgat()i £ dllal§ esterase% %ﬁ%ﬂ@%@m;ﬁe Q°
the oil phase emulsion particles.

Example 24. Comparison of changes with time in the blood

15 levels of glutathione derivatives when the

fat emulsion of Example 18 and the agqueous

solution of Comparative Example 1 were

intravenousl iven to mice

The blood levels of the glutathione derivatives of
20 Example 4 and Comparative Example 1 were compared in mice
that are a species having a high esterase activity in the
blood.
(1) Male 8-week old BDFl mice were purchased from
Nippon SLC and used for the experiment. Until 9-week old
25 when they were subjected to the experiment, the animals
were kept at a temperature of 24 * 2°C and a humidity of
55 * 5% under the condition under which the animals had
free access to the animal feed (MF, Oriental Yeast Co.,
Ltd.) and drinking water (well water treated with 0.4 *
30 0.2 ppm hypochlorous acid).
(2) The fat emulsion of Example 18 in which the
concentration of the glutathione derivative of Example 4
was adjusted to 3 mg/ml and a saline solution of 2.5

(w/v)%-hydroxypropyl-f-cyclodextrin containing the

35 glutathione derivative of Comparative Example 1 at 5
mg/ml were each administered to the tail vein of mice at
a active ingredient concentration of 30 mg/kg-body weight



10 ng-gl utathi one derivative/mn -ethanol: one part (the final

concentration in the reaction mxture is 196- 244 [err]g/m) -
Rat, rabbit, and human plasma 25 Heparini zed plasma: 30 to 40 parts
(rat plasma was diluted, as needed, with 3040~ BSA/m -D-PBS (pH 7. 4)
for use) 10 ng-gl utathi one derivative/m -ethanol: one part

(the final concentz?tlo /n the reaction mxture is 250- 30 323
[err]g/m) 9/&grbedyt weaght onEeeRe el el opnidhtat t1d aslsikee

that changes wit rbddmel@ntthasdacqmeewa&auﬂé the both. HAA W Fgeq
derivatives obtaln res | | near di sappear ance

in, Fiqu
curve, the decorrpog‘}et i %9 gté K %ot %gﬂgga‘ﬁ?§ TR hifon j§hes hgard of the
det er m ned fron1tan¥mal undergeapbseamhaﬁ@sam@ssﬁOwﬂfﬂér'H¥3WXhézb¥a$d3

- 34 - a resu [ ed that | ut gt hi one
derlvatlvessconpr|5|n Eg%h RB egg %%éfhg %A%arﬁﬂh h% umbet e Shgle a
rel atively high Fﬁ?}@ll@l S@P@@I a§t abchi tyme poimbrpss &l t fitlee glnatvainki,one
derivatives conpriny @ﬂo%hk%s51me§§5€éf%h@ryéf@i h G, A as | ess.

Table 2 ition rate 03|t|on rate
constant by smnn&enpﬁ&ﬁ§ﬂéﬁtlBthEbB¥%Sence of SOdKRﬂnﬂ&hﬁ@te to cloillect
est erase | i vAras@@t.er @888 plasma thus obtained wiﬁzfepr@kgh%rzkﬁua?kﬁn‘n)

(10[err]/uTbt/n]g%etonltrlqg ggélvq§g§wa§'analyzed by a C18 reversgra ase
phase
high performance liquid chromatography using an aqueous
solution of trifluoroacetic acid/acetonitrile system as
the mobile phase to determine the concentration of
glutathione derivative for each plasma.
15 (3) The results of plasma concentration of each

glutathione derivative were summarized in Tables 7 and 8.
The plasma level of the glutathione derivative of
Comparative Example 1 was no greater than about a

quantitation limit of 1 pg/ml already at 5 minutes after

20 the administration. On the other hand, in mice that
received the fat emulsion of Example 18, the glutathione
derivative was detected in plasma until 2 hours after the
administration.

(4) From the above results, it was found that the

25 glutathione derivative disappeared very rapidly from the
mouse plasma in the conventional technology of
Comparative Example 1, whereas the glutathione derivative
of Example 4 of the present invention remained in the
plasma for a relatively long time.

30



Conparative Ex. 4 88.5 54.2 Exampl e 7

15.2 21.1 Exanpl e 6 2.61
5.11 Exanpl e 4 0. 466 0. 836
Example 1 0. 0901 - 43 - 0.300 Exampl e 2
- 0. 523 Table 3 Half life
in Half life in I.Lf Life.in Cpnpound r pl.asma . rabhit
pl asma human plaggilg—l Ehifpa concenYFﬁ?ﬁég)agker ?hﬁr%ﬁhlnlstéSﬁﬂgpaP've
Ex. 1 0.13 ER8Aple 18 (the 6dfButathioreorariatatieebof 2
0.21 238 19 Conparative Ex. 4 -
181 i Exaﬁ%‘?‘é‘pjie 4) ] 323
Exanpl e 6 Time - 1084 - Joxanmpl g4
154 13p3_min) 11086 | *° |ExAnplle 1° | 6% | PO T RO
24514 Individual 1]420.02320.28 |275.69 |129.87 | 60.97 | 8.59 |detection
limit
' > | Below
Individual 2}262.93]352.93205.88| 79.01| 49.71 |10.04 |detection
limit
Mean 341.47(336.61[240.79[104.44 | 55.34 | 9.34 -
5 At each time point of blood drawing, almost entire
blood was taken from two mice and the mice were then
sacrificed.

Units in the Table are ug/ml and the quantitation

limit is about 1 ug/ml.

10
Table 8 Comparative Example 1 - Plasma concentration
after the administration of the HPCD solution
Time (min) 5 15 60
. Below Below Below
Individual 1 | quantitation | quantitation | quantitation
limit limit limit
o Below Below Below '
Individual 2 | quantitation | quantitation ; quantitation
limit limit limit
Mean - - -
At each time point of blood drawing, almost entire
15 blood was taken from two mice and the mice were then

sacrificed.
Units in the Table are ug/ml and the quantitation

limit is about 1 ug/ml.



Exanpl e 20. Conparative experinent of the HL-60 cel

differentiation induction and grow h- pronoti ng
activity in vitro of the gl ut at hi one derivative - 1 5
Using the differentiation induction effect &n 1he granul ocytes or
nonocyt es/ macr ophages obt ai ned by culturing the human | eukem a cel

HL-60 in the presence 9-cys- ret|n0|c aC|d 9-ci s- RA) or activated
vitam n D3 ""Ll‘“' S &Eh LINE i

the 10 gl ut at hi one der i vatdoRfer®r AReaDlEs tﬁ@dqﬂ.{iﬁa@E ﬁéaaeyfvatlve
Exanpl es of the present inventio e gr o h-o ot |on , Ivity was
t est ed. (1) HL- 66~e+d o i el |

bank (Japanese Cancer Researqﬂiﬂggggg@@ngvaaGEbb hbv1ﬂ5 a A*ﬁﬁﬁﬁﬁﬁﬁﬁ, I n

accor dance th a standard rmg;gg% hav 12 Car%gggl |2ﬁ rge Adstggks t hat
were thawed before the start : ed were

used. Subcul turing waqus . :
mnutes) the cells 1n suspensign t%é' ggrteemqs&%oxertaﬂ%@at;vé%g%le
diluting it in a fresh culture |qU| oncentration about

d NE A¥s: tIaVGDO = LK % S = a‘:.ﬂ a 0 A "”"“ { S

1/100 (1 to 2 x 10[err] cel

1640 nmedi um cont ai ni Ngod O%e glutd%ﬂi@neb@%kﬁeaﬁﬁbénbfﬂﬁhésﬁﬂesent .
(2) The c%!ls subcultured in re recovered b% g centrifugation
(1500 rpm*% ni nif Fhd § soBgscdain estpn RRARiRg) 14reRTRME Pt 2

x 10[err] CeIIs/mﬁxev&ndﬁthﬁgiutathlonﬁlabedvaﬂlae§4oﬂetheC@¢mwemtxdmab at

Lvel ] O N gpunionP SR ANeL e g1 huoge geidyall e o

Exanple 2 and a dhéfb&qnd|Wﬁn&ncqmpameulon sabbnaacehée are a specid¥\ or

1[err], 25(C}D[eﬂé%££§ 13?%-Q§E%r&%e[% Lb&ﬂ?rlﬂekheeﬁfgo@f an

et hanol sol ution erentiation in bst ances
9-cis-RA dfd la, 25(0H] efajDandnerer #hidgedabissx 12-week old or

older, were purchased from Ichikawaya, and those rabbits
that became 15-week o0ld or older and whose body weight
reached about 3 kg were used for the experiment. During
the period up to the experiment, the animals were allowed
20 free access to the animal feed and drinking water and
were kept at a temperature of 24 * 2°C and a humidity of
55 = 5%,
(2) The glutathione derivative having a long-chain
ester of 12 carbons or more and the glutathione
25 derivative of Comparative Example 2 were prepared at 20-
200 mg/ml in a mixture of ethanol or ethanol : benzyl
alcohol, which was mixed with the fat emulsion just prior
to use, and was filtered with a 1.2 uym filter to obtain a

liquid for intravenous administration. On the other

30 hand, the glutathione derivative of Comparative Example 1
was dissolved in an aqueous solution of 6%-hydroxypropyl-
B-cyclodextrin/5%~glucose at 15 mg/ml to obtain an
administration liquid.

(3) The administration liquid of the glutathione

35 derivative obtained in (2) at a dose of 2 ml/kg was

rapidly infused into the left auricular vein of the



10[err] Mand 2 x 10[err] M respectively. Then, 1 [err]l per well 35
each of ethanol solutions of the glutathione derivatives

- 36 - at 1 X 10[err] Mto 1 x 10[err] Mwas added. As the sol vent
treatment for the control, 1 [err]l of ethagwl_per well was added in
stead of the glutathione derivative, and as the single treatnent of
gl utat hione derivatives, 1 [err]l of 5 et hanol per well was added in

stead of the rablyl £% 1RGRY 219 ARSSTIESLir0ANEUBREARCESSRFRERT cRY t /rFHEL at
37[err] C and 5% &E) erl /hid. 4 HiHS 2@1@&%&1& verevhecouewsd Biven to

centrifugation (1500 rpm 5 mn eé. 3) .. The asurenment of a
ni trobl ue tetrazbM T CREGT (féﬂbﬁ' duc@ﬁgsacﬂpvi9§'mﬂ ch6$§ %féena ed for

the evaluation 240 mbiuthd faftest ithld eompldgibhobfethecadmbnistration, 1
nonocyt es/ nacr ophag ranuj ocytic cell.s arei . u cordi ng
A Hf 58 He f%ﬂéﬂg %I$ a5 froﬁa%Pé ?égﬁge?%ﬂl%gi%} GELS

to the fol I"'owi ng procedur €. cel
centrifugation i (e veresenespafdéepFin, whighf wvashinnediatehpdiemiednd

then NBT was addgd iheret o wafsoo%Q%iﬁ%”ByaBQnégi%&% ae'ﬁfaﬁ'i)dé

d,
phor bol - 13- acetate to sf‘oao NnM After incubating at err[]C for 25
ni nut es, chtHsYR R RAES \Rdr @csiteopatedlearasragded dk9ing, the

celI's were subj egépfot®idEidadit lHpethaiktBntaNghdOR ¢85! £i2Pered POy S8 €
wer e exam ned under a |ight mcroscope to determne the ratio of the
NBT reductlifon actmviiiter. Thepssipeirnataak| of the filtrate (wys The result of
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is (4) Changes with time in the plasma levels of each

glutathione derivative were corrected by the dosage and
shown in Figure 5. From these data, pharmacokinetic

15 analysis was carried out using the 2-compartment model to
determine the distribution volume and clearance, which
are shown in Table 9.

(5) From the above kinetic experiment on rabbits

that is a species having a relatively low esterase

20 activity in the blood, it was confirmed that the
glutathione derivative having 12 carbons or more of the
present invention has a tendency to be maintained
continuously at high concentrations in an extremely
marked manner as compared to the glutathione derivatives

25 of the conventional technology of Comparative Examples 1
and 2.
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Example 26. Comparison of pharmacological effects of the

glutathione derivatives of Example 4 and
Comparative Example 1 in rat models of

suppressed hematopoietic function bv 5-

fuluorouracil administration

Regarding the effect of promoting the recovery of
neutrophil counts in rat models of suppressed
hematopoietic function by 5-fuluorouracil administration,
statistical significance was compared to the control
group to compare the pharmaceutical composition
containing Example 4 of the present invention as an
active ingredient with the pharmaceutical composition of
the conventional technology of Comparative Example 1 and
granulocyte colony-stimulating factor (G-CSF).

(1) Animals used and the keeping condition: Male SD
rats, 6-week old, purchased from Nippon SLC were used.

The animal feed (manufactured by Oriental Yeast Co.,
-+

Ltd.) and drinking water (well water treated with 0.4
0.2 ppm hypochlorous acid) were given ad libitum during
the period of the experiment. The animals were housed in
a hanging-type rat cage (manufactured by Nippon Cage
K.X.) and kept at a temperature of 24 * 2°C and a

humidity of 55 * 5%,
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granul ocytic Cellgdﬁ{hfs ere nce %f %e%%%lEAd in (1). On days 4,
and 7-12, blood was drawn from the jugular vein and the
EDTA-2K-treated blood was obtained. The blood was used

15 to determine the neutrophil count using a general
chemistry test instrument (Technicon H-1E, manufactured
by Bayer-Sankyo K.K.) and the ratio of reticulocytes
using a reticulocyte determination instrument (EPICS XL-
MCL, manufactured by Coulter K.K.). Blood was also drawn

20 on day 1 of the experiment, and the values determined for
the blood were used as the pre-administration values.

The rats for which no reduction in the reticulocyte ratio
was observed at a time point of day 4 were judged that no
effects of 5-FU administration were recognized and were

25 thereby excluded from the experiment.

In the physiological saline administration group,
no changes in neutrophil count were observed throughout
the experiment period, whereas in the 5-FU administration
group there was a reduction in neutrophil count with the

30 lowest value observed on day 8 of the experiment, and the
neutrophil count was recovered to the value before 5-FU
administration or higher on day 10 of the experiment or
after. The above results confirmed that rat models of
suppressed hematopoietic function can be created by a

35 single intraperitoneal administration of 5-FU at 50
mg/kg-body weight.

(3) Evaluation of Example 4 and Comparative Example

2



- 38 - was only eval uat ed. (2) The gl utathione

derivative of Exanple 4 exhi bited an activity higher than that of
Conparative Exanpl e 3. The glutathione derivatives of Exanples 5
and 5 8 exhibited a differentiation +ngigiction activity of a

simlar degree to-that of Conparative Exanple 3. g Table 5 o
Ratio of NBT reduction_ .activity- Conpoun ) . ositive
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3 x 10[err] O§Qm1nlstereé)1np£ the ta19 vein for 9 day31§¥%mrQay 2 to
0.7 51 of the experiment. The recombinant human G-CSF

formulation (hereinafter referred to as G-CSF,
10 manufactured by Chugai Pharmaceutical Co., Ltd.) as the

positive control at 10 pg/kg-body weight/day and the

empty fat emulsion as the negative control were
administered in a similar manner. The dosage volume was
10 ml/kg-body weight/day for the negative control group,
15 the Example 4-fat emulsion group, and the Comparative
Example 1-HPCD solution group, and 1 ml/kg-body
weight/day for the G-CSF group.
(4) The evaluation results of the effect of
promoting the recovery of neutrophil counts in rat models
20 of suppressed hematopoietic function by 5-FU
administration are shown in Figures 6 and 7. In the G-
CSF 10 ug/kg-body weight/day administration group, a

statistically significant increase in neutrophil counts
was observed relative to the negative control group on

25 day 4 of the experiment. After it once decreased to a
level almost equal to the negative control group on day 7
of the experiment, a statistically significant increase
(a level of significance of 5%-0.1%) in neutrophil counts
was again observed on a continuous basis on day B of the

30 experiment and after. For the Example 4-fat emulsion
group, there was a statistically significant increase (a
level of significance of 5%-0.1%) in neutrophil counts in
the 30 mg/kg-body weight/day administration group
relative to the negative control group on a continuous

35 basis from day 8 of the experiment, and the degree was

almost equal to the G-CSF 10 ug/kg-body weight/day
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Comparative Example 1-HPCD solution group, even with the
administration of 50 mg/kg-body weight/day, there was
only a statistically significant increase (a level of
significance of 5%) in neutrophil counts relative to the
negative control group on day 12 of the experiment, and
no changes were observed compared to the negative control
group.

The above result indicated that in Comparative
Example 1 the administration of up to 50 mg/kg-body
weight/day together with the dissolution adjuvant HPCD
did not cause any changes compared to the negative
control group. On the other hand, the Example 4-fat
emulsion administration group that received 20 mg/kg-body
weight/day or higher was shown to have a dose-dependent
effect of promoting the recovery of neutrophil counts in
the rat models of suppressed hematopoietic function by 5-
FU administration, and in the Example 4-fat emulsion
administration group that received 30 mg/kg-body
weight/day was shown to have an effect of promoting the
recovery of neutrophil counts that is almost equal to

that of the G-CSF 10 ug/kg-body weight/day administration
group.

Example 27. Comparison of pharmacological effects of
Examples 1, 4 and 7 in rat models of

suppressed hematopoietic function by 5-

fuluorouracil administration

(1) The animals used are the same as in Example 26.
The keeping condition was a temperature of 23 * 2°C and a

er
e
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to 1 ng/nm. (2) The fat enul sion of the glutathione derivatives
of Exanple 18, and Conparative Exanples 1 and 2 was added 10 to a
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HPLC. As the u%%éﬁ?Xﬂo%%%% nexft, an al cohol sol ution of the 15

gl utat hi one derivative(df ThamieatdonCopahat sveuExamPhéstratiod M6d@Lpas
added to the este se [eaction m xtur

ether wt si 0l ogi cal
saline for adjust Hent2gFiifFration 5t§FS§0FH%§%a3ﬁ85Yn§B a?g% gfﬂ??arly
and anal yzed by colledldh thedule werE3raBiried auki hraa sdimappeamamoer

curve s opervefl pxanp®S 341 DI 1S I0DL18EoNRES LLo: 141 5uonst ant

was det erm ne mas conpar e Tab

6. (4)usingr e drad tnwltthecmmn@dcu pytopatifecebl cogeterpbs4dfdn
fate decreased 0oy aftya Mydiie Ballidlohl QiR omatic @811Vabhyear but Lhe degree
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t he fat (in the preg¥ndessing the same schedule as in Example 26, the
negative control group that only received the fat
emulsion after 5-FU administration, the group that
received the glutathione derivative of Example 4 at 30

15 mg/kg-body weight/day as a test substance together with
the fat emulsion, the group that similarly received the
glutathione derivative of Example 1 at 10 or 30 mg/kg-
body weight/day, and the group that received the
glutathione derivative of Example 7 at 30 or 60 mg/kg-

20 body weight/day were studied. The rats in which
reticulocytes did not decrease were excluded from the
experiment by judging that no 5-FU effects were observed
(one case).

(4) Changes in the ratio of segmented neutrophils

25 during the study period are shown in Figure 8. 1In the
Example 4-30 mg/kg group as in Example 26, there was
observed a tendency of promoting the recovery of
segmented neutrophil counts (a level of significance of
5%-1% on days 9-12 of the experiment). In the

30 glutathione derivative of Example 1, there was observed a
tendency of promoting the recovery of segmented
neutrophil counts in both of the 10 and 30 mg/kg groups
(a level of significance 1% relative to the negative
control group on days 8-12 and 7-12 of the experiment,

35 respectively). Furthermore, in the glutathione
derivative of Example 7 in the 30 mg/kg group, there were
no changes relative to the negative control, whereas in
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Ther eupon, the concentration of fhe glutathrone ., dertvaiitve 1n the fat
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were dialyzed in 1 15 litercefs a 2.3 (W v) % aqueous sol ution of glycerin.
D alysis was carried erature days Wi t ne
change of the aqueousﬂb% ycefre&ss& u{_{l% ﬁeﬁﬁﬁ'Pﬁgneugr°8¥hJe %I‘?‘éﬁ’%/%i%g f%ﬁ t he
fat enul si ons aftenpoind \ff Exgmpde 4 in abouallbe8lthy fThey were filtered
by a 1.2 [fyr]rngtﬁafgdand 20 the content of the glutathione derivative
was neasur (3). The content of the glutathione derivative of
Exanpl e 18 (Exarrpl e 4)1nadrlss Sporatsthé-wWeeki allds epurelaged fromdiippon

uncorrected for ghe yolaMsddICr @a%e ad4Rall0 feed iﬁFa|M§h§faé%ﬁré@eb§0ntent
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derivative of Exorgd€ed witisto.an@d V.2 ppm hypochlorous acid) were given

15 ad libitum during the period of the experiment. The

animals were each housed in a hanging-type rat cage
(manufactured by Nippon Cage K.K.) and kept at a
temperature of 24 £ 2°C and a humidity of 55 % 5%.

{(2) The glutathione derivative of Example 4 combined

20 with the fat emulsion at 10, 20, or 30 mg/kg-body
weight/day, and the fat emulsion alone as the negative
control were each repeatedly administered into the tail
vein for 6 days from day 1 to 6 of the experiment.

Dosage was 10 ml/kg-body weight/day. From day 1 to 10 of

25 the experiment, blood was drawn everyday from the jugular
vein and the EDTA-2K-treated blood was obtained. Then
the blood was used to determine the neutrophil counts
using a general chemistry test instrument (Technicon H-
1E, manufactured by Bayer-Sankyo K.K.).

30 Part of the negative control group on days 1, 7, and
10, and part of the Example 4-the fat emulsion 30 mg/kg-
body weight/day administration group on days 3, 5, 7, and
10 of the experiment were bled to death from the
abdominal aorta under anesthesia by the intraperitoneal

35 administration of pentobarbital sodium, Then, the
femoral bone marrow was harvested, smears were prepared
therefrom using the Wedge method, stained by the may-
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Interact with the emul sion particles, and thereby the content in the
fat enul sion decreased due to the passage through the dialysis

nenbr ane. Glemsa(ﬂfaFPon??ﬁee%&mﬁﬂﬁ$2%ﬂﬂﬁr 3 MAGFOSARGRC t hat for
the gl utathione detevaihuethé ExadblengtidtlomafuciRateca®dne fatow
together with the t emulsion, a simlar effect could be expected
in vivo when the€ Sﬂggd vessel was consi dered a dial ysis nenbrane

that is inperviable t8or part o¢fietioe |neeisiveeradrstiranl [garotipc la@sl. the

Exanpl e 24 ¢ Compackson of cgbangepe yhd ud il ddly WedghelBay

| evel s of ¢ I on rivatives
of Exanpl e 18 an@dmpaigfuabiien group, plasma obtaineg fiorontbe EDFPartive

Exanple 1 were treated blood dayd!t3 AVENoU V7 YV ehel @xBetSment
The bl ood | evels of the glﬁ?at%?on%§derl$§tlves of 20 © xﬁb Fen was

Conpar at i ve Exanpsedltmedetenmpa¢eﬁﬂasmankﬁyels of umaeraeakan5960|es having
a high esterase activity in the (1) Male 8-week

ol d BDF1 nice wedBep6iBREERE Febprred & m)pT&rrlﬁL)caaﬁdt&yea PEFLPRes

experiment, Unti | e t.he ver e cte
experlnent the gﬁgtgﬁ %hgrglngkteri§$ e%ﬁeé/ ?ﬁ@%ﬁe og‘%ﬁthf[err]c and

a humdity of dete?ﬁmé%ﬂﬂde{hé hPatPOﬂQ-ﬂﬁ-‘ﬁlﬂé@d%gg%kncQm%ﬁﬁf?g‘t??gﬁdhad

free access to the animal feed (M-, Oiental Yeas

drinking water (el hmesbhamtPrateacid thidtek ), Ltd.3,ppMehypsciieucus

acid). ELISA system (manufactured by Amersham Pharmacia Biotek
Co., Ltd.), and the BioRad microplate reader (MODEL550,

15 Nippoh BioRad laboratories, Co., Ltd.).

(3) The evaluation result of the effect of
increasing neutrophil counts in normal healthy rats is
shown in Figure 9. For the Example 4-fat emulsion group,
in the 30 mg/kg-body weight/day administration group a

20 statistically significant increase in the neutrophil
counts was observed relative to the negative control
group on days 2, and 5-8 of the experiment (a level of
significance of 5%-1%).

The results of effects on the bone marrow on days 1,

25 3, 5, 7, and 10 of the experiment are shown in Figures 10
and 11. When neutrophilic myelocytic cells are
separately evaluated for the neutrophilic myelocytic
cells (myeloblasts, promyelocytes, neutrophilic
myelocytes, myelocytic dividing cells) having the

30 dividing ability and for the neutrophilic myelocytic
cells (neutrophilic metamyelocytes, stab neutrophils,
segmented cells), the neutrophilic myelocytic cells
having the dividing ability were increased in the Example
4-fat emulsion 30 mg/kg-body weight/day administration

35 group on days 3 and 5 of the experiment, and returned to



(2) The fat enul sion of Exanple 18 in which the concentration of the
gl utat hi one derivative of Exanple 4 was adjusted to 3 ng/m and a
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15 (4) From the above results, a pharmaceutical
composition comprising the fat emulsion containing the
glutathione derivative of Example 4 of the present
invention was confirmed to have an activity of increasing
neutrophil counts in the normal healthy rats as well, and

20 hematopoiesis promoting activity was also observed in
response to increases in neutrophil counts in the
peripheral blood. Furthermore, it was found that changes
in the inflammatory cytokines (IL-1f, TNFa) are not
involved in the activity of increasing neutrophil counts.

25 Example 29. Comparison of pharmacological effects in

rabbit models of-sugpressed hematopoietic

function by cyclophosphamide administration
Regarding the effect of promoting the recovery of

neutrophil counts in rabbit models of suppressed

30 hematopoietic function by cyclophosphamide (hereinafter
referred to as CP) administration, the pharmaceutical
composition comprising the fat emulsion containing the
glutathione derivative of Example 4 of the present
invention and the pharmaceutical composition of the

35 conventional technology of Comparative Example 1 were

compared.



adm ni stration. (4) Fromthe above results, it was found that
the 25 gl ut at hi one derivative di sappeared very rapidly fromthe

nouse plasma in the conventional technol ogy of Conpar ati ve Exanple 1,
wher eas the gl utathione derivative of £xample 4 of the present

I nvention remained in the plasma for a relatively long tine. 30

43 - Table 7 Plasma concentration after the adm nistration of
Exanpl e 18 (the gl ut at hi brRnHeais ai5ede agid the keeping copgdahppn: 4iale

Time 5 10 japBnese 3hitdGabblidl, 171%Rek old, (KﬁﬂlﬂWgBﬁﬁP@hased
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are [err]g/m andhybechlarug atdial) were given ad libitum during the
period of the experiment. The animals were each housed
in a hanging-type rat cage (manufactured by Nippon Cage
K.K.) and kept at a temperature of 24 * 2°C and a
10 humidity of 55 * 5%,

(2) Creation of rabbit models of suppressed
hematopoietic function by CP administration; CP
(manufactured by Wako Pure Chemicals Industries, Ltd.)
was intravenously administered at 60 mg/kg-body

15 weight/day (dosage volume was 2 ml/kg-body weight) to
rabbits described in (1) on day 1 and 2 of the
experiment. On days 3-9, blood was drawn from the left
auricular vein and the sodium heparin-treated blood was
obtained. The blood was used to determine the neutrophil

20 counts using a general chemistry test instrument
(Technicon H-1E, manufactured by Bayer-Sankyo K.K.).
Blood was also drawn before the administration on day 1
of the experiment, and the value determined for the blood
was used as the pre-administration value. As a result,

25 neutrophil counts were observed to be decreased with the
lowest values observed on days 5-7, and they recovered to
the pre-administration value or higher from day 8 of the
experiment or after. The above results confirmed that
rabbit models of suppressed hematopoietic function can be

30 created by a 2-day administration Of CP at 60 mg/kg-body
weight.

(3) Evaluation of the glutathione derivatives of
Example 4 and Comparative Example 1 in the above model;
To the model described in (2), the Example 4-fat emulsion

35 at 20 mg/kg-body weight/day and the Comparative Example

l-hydroxypropyl-f-cyclodextrin (hereinafter referred to

as HPCD) solution (the derivative of Comparative Example



limt is about 1 [err]g/m. 10 Tabl e 8 Conparative Exanple 1 - Plasma

concentration after the adm nistration of the HPCD sol ution
Time (mn) 5 15 60 Bel ow

Bel ow Bel ow I ndi vi dual 1 guamisi tati on quantitation
guantitation limt limt limt

Bel ow Bel ow . Bel.ow_ I ndi vidual 2 quantitation
quantitati on quantiasagigsolved in an|agpeous solytipn of 3% HRGQZ.2%

Mean - glycerin)- at 20 mg/kg-body weight/day Afer@GHntinie HeQied Of
bl ood dr aw ng, a{gnst enti g § ood was ta en frgmtwo mce and the

m ce were then ony, day; f3| of"thE eXpeyiment n The eFfiYe fa% [err] g/ m

and the quantit aténarlsion walsi aidininésaboed o [eie |i¥dgdtive control.
coﬁgentratlgn E?agﬁgegﬁ%tagﬁiggél gnrgé?fesqggstﬂgtg%éeéga°é1§¥y&oﬁﬁ%§ bl ood
when the fat enultdicorregovery of neutrophil coumtsitiat hiakie tderddedtsi wé havi ng
a | ong-chain suppressed hematopoietic function by CP administration

are shown Figure 14. 1In the Example 4-fat emulsion

group, a statistically significant increase in neutrophil

10 counts was continuously observed from days 6 to 8 of the

experiment. On the other hand, no changes were observed

in the Comparative Example 1-HPCD solution group compared

to the negative control group.

The above result indicated that there were no

15 changes observed when Comparative Example 1 combined with
the dissolution adjuvant HPCD was administered compared
to the negative control group. On the other hand, the
Example 4-fat emulsion 20 mg/kg-body weight/day was shown
to have the effect of promoting the recovery of

20 neutrophil counts in rabbit models of suppressed
hematopoietic function by CP administration.

When the stimulation of hematopoiesis promotion by
pharmaceutical agents is reviewed here, it seems
important to take the following into account. Naturally

25 occurring hematopoiesis may be divided into the
constitutive hematopoiesis at the steady state of the
living body and the inductive hematopoiesis against
various stimulations including infection and bleeding.

In order to recover blood cell counts in the peripheral

30 blood from the state of suppressed hematopoietic function
in neutropenia or thrombocytopenia, it is necessary for
inductive hematopoiesis to take place. 1In the case of
hematopoietic factors derived from the living body such
as G-CSF currently used in the clinical settings,

35 differentiation and/or growth of hematopoietic stem cells
and/or precursor cells present in the bone marrow are
directly stimulated resulting in the production of mature



5 ester having 12 carbons or nore and the

aqueous solution of Conparative Exanple 1 and the fat
enul si on of Conparative Exanple 2 were intravenously
adm nistered to rabbits For the @eutat hione derivative of the
present 10 I nvention having a | ong-chain ester having 12 carbons or
nore and the gl utathi one rlvatlv s of the conventional t echnol ogy
of Conparative E@ﬁﬂ q'a”nd ?hek REATEROLRtiC mechapisy JHH Glertdi& onpar ed
in rabbits that qmieserﬁpd@ﬂv%tors cohsyteg ﬂo|w@ﬁiﬁ@§lﬂyﬁ€dés&ﬁa)bﬂdﬂ itshe

bl ood. 15 J whi bbi t
ol gce)r, wer e purcH‘éésted"q‘ar oer?lalu%ﬁ g&ﬁ?gesgﬁﬂ ??1’6%%‘% acﬁ%tr? fiies acc?qrxfﬁ’tanﬂ&‘,jane

15-week ol d or oIbiernﬁi@nudmanbmdgeMBeghwlth infectidre kmbdaliecdiig wer e
used for the expgrd d.ngP"i%xr é!ge secon&? {'&%ict r%oof:t gmema erl ri%g the

aninmal s were all owe e acCCess e ani ma fee

wat er and Vi@ctdasptsugh &st énﬁéfatmi‘e waﬁmam[@m}@l&ndn@mﬂt@ﬁty of
55 5% dlf(f%)remqa%%ashasaaﬁ gﬁawﬁtweo&?é“mxw %mcwms
ester of 12 carbons or nore and hi one derivati ve

Conpar ati ve Exanfite PXS*&°pr gﬁéllédl tazﬁ)lmllar MR MG-iGP Fa mT%tu@rre of

et hanol or ethanadlt :apgpeazyl necessaa&camt wwtﬂlzﬁdne/aﬂam X ghtt h the fat
enul sion |

t filt d wt rrlmfilter
S0 ontain S8 P masarpieticl BipabeRERe ikt it ey lmeﬁ%c& her - 30
hand, the gl utat lhnmﬁ@gderall\lgt eeeivé fbopaisddemiehyimceuticalswderived

di ssolved in an l.Qn 6% d
[err]-cycl odextrin 3’1 ucogréhg'q bgéynégl%{ %%)%/o é{ilblmr%‘leaerf1 to haWaedm nistration
l'i quid. PIO(R?)rtYh@faéwhmbsmagi dnhénadrp igfs itsh rpmotdny eféeds

derivative obtaingd dl'}e@%hyahc@iﬁﬁsgnoﬁo@e ThdKbWatem ce1ls@Rind b Nfused

into the Ieft auricul ar vein
precursor cells as well as a property of being capable of

utilizing a mechanism that the pharmaceutical itself is

administered in a form that enables efficient delivery to
the bone marrow or the pharmaceutical efficiently reaches
the bone marrow in the living body. Actually, G-CSF that

20 acts on hematopoietic stem cells and granulocyte colony
forming cells, because of being a macromolecule, has a
small distribution volume (estimated by the present
inventors from the experimental data in Sinryo to
Sinnyaku (Diagnosis and New Drugs), Vol. 26(11), pp-.

25 1660-, 1990) and therefore is considered to be effective
in reaching the bone marrow. Although the specification
of W0O9640205 suggests the possibility that TER199
directly acts on the precursor cells in the bone marrow,
no data have been presented that deny the possibility of

30 being a secondary hematopoiesis promotion accompanied by
inflammatory reactions nor are there any explicit
description on the structures that can be efficiently
delivered to the bone marrow and on the dosage form.

In fact, based on the above experiment by the

35 present inventors, TER199 has an extremely short half
life in the plasma of experimental animals such as mice
and rats, and does not have a structure or form that can



- 45 - rabbits under no anesthesia and under restraint at a rate
of 1 mM/mn. Each glutathione derivative was given to three or nore
rabbits. At 5, 10, 15, 30, 60, 120, and 240 m nutes after the
conpletion of the admnistration, 1 5 -ms70f the bl ood was drawn from
the right auricular vein in the presence of heparin, which was

i mredi ately cool , s obt ai.ned by centrifuging the
bl ood, |%°p}&r¥&yof dﬁ&é‘t’%ﬁ? r FP ERRPARI SR FTPW - )

depr ot ei ni ze t he TARIG9N ahdntitswWhet ht@8Scohpdeidsl dsdldbed 1 tHeerrm

filter. The super nat.an t he f ant i t.at ed HPL
(4) Changes wi t h 5% ﬁa%ﬁginﬁshég Zég?gf%ﬁanﬁﬂef¥Jc1eqﬁ té?%¥ %he
derivative were Gﬁﬁkﬂﬁi@d pyombeidgshematopbiesis ftowa iviekipgume bf From

t hese data, phargﬁ% i anal ysis was carried out using the
2- conpartnment no %{d%ﬁ&b% g7(5Ietermne the distribution volune and

cl earance, which are shown in Table 9. (5) Fromthe above
ki netic experinment on rabbits that is a species having a relatively

| ow esterase 20 activity in the blood, it was confirned that the

gl ut at hi one derivative having 12 carbons or nore of the pr esent

i nvention has a tendency to be naintained continuously at high
concentrati-ons in an extrenely mar ked manner as conpared to the

gl ut at hi one derivatives 25 of the conventional technol ogy of Conparative

Examples 1 and 2. - 46 -



Table 9 Di stribution volume C earance per body

per body wei ght of wei ght Conpound t

conpart nent (L/ kg) (L/ kgl he tive
Ex. 1 0.80 15. 27 - 58 Gonpar at m“&.m'““lm‘ﬂﬂm4 18
9.34 Exanple 7 0. 47 » 2.86 ® 8 *
Exanpl e 6 0. 08 0. 29 Exanpl e 4

0. 06 0. 20 Exanpl e GLAIMS 0. 06

0.03 Exanpl e 21. A glutathion® @érivative represenfedShy the
Exanpl e 26. Cbnpgrisog o; Egarnacological effects of the

gl ut at hi one deri vaPFUBS2 ot Exanple 4 and 5 Conpar ati ve
Exanple 1 in rat nodel s of suppressed hemat opoi eti c
function by 5- ful uorouracil adm gFsgration

Regarding the effect of pronoting the recovery of utrophil counts
in rat nodels of suppressed 1@ hemat gpoi eti cg{unction by 5-ful-uorouracil
admi ni strati on, statistijcal significange wasgy red to the control

group to conpare the pharnafpygical osi tilon
of the present invention as an AL &?-- Wi t
phar maceuti cal conposition of 1 ot Re, cavent onal |technol ogy of

Cowparativg“annple 1 and granu obyte col ony- | ating factor
(G CSF). (1) Animals used and the keepi

dition: Male SD
rats, 6-week old, purchased from N ppon SLC were usgd. The ani mal
feed (manufactured by Oiental Yeast Co.,

ngyqjq{qg Exanpl e 4
h the

wherein, A represents H or a Cl-C20 acyl group; R,
represents a Cl-C26 alkyl group or a C3-C26 alkenyl

15 group, and R, represents H, a C1-C26 alkyl group or a C3-
C26 alkenyl group, provided that the case in which R,
represents a Cl1-Cl0 alkyl group or a C3-Cl0 alkenyl group
and R, represents H, a Cl1-Cl10 alkyl group or a C3-Cl0
alkenyl group are excluded,

20 or a salt thereof.

2. The glutathione derivative according to claim 1
wherein R, represents a Cl1-C22 alkyl group or a Cl0-C22
alkenyl group, or a salt thereof.

3. The glutathione derivative according to claim 1

25 wherein R, represents an ethyl group, a C10-C22 alkyl
group or a Cl16-C20 alkenyl group, or a salt thereof.

4. The glutathione derivative according to any of
claims 1-3 wherein R, represents H, a Cl-C22 alkyl group
or a C3-C22 alkenyl group, or a salt thereof.

30 5. The glutathione derivative according to any of
claims 1-3 wherein R, represents H, an ethyl group or a
C10-C18 alkyl group, or a salt thereof.

6. The glutathione derivative according to any of
claims 1-5 wherein A represents H or an acetyl group, or

35 a salt thereof.

7. The glutathione derivative according to claim 1

or 6 wherein R, represents a C12-C22 alkyl group or a



20 Ltd.) and drinking water (well water treated with 0.4 .2 pp
hypochl orous acid) were given ad |ibitum during ﬁ“‘ mﬂlmﬂi Ll"'e
experiment. The animals were housed in a hangi ng' IF A
(manufactured by Ni ppon Cage K. K) andskept at a tenperature of 24
2[err]C and a 25 hum dity of 55 5%

- 47 - é%ﬁg()eation of rat nodel s of suppressed

hemat opoi eti c funtt hyp ey la@rovipst @adi 8n; repreadnys an ethyfl gxoupudel s
of suppressed heng opoiigt b& BYAGLI §PoBY, Sand r, isFH CKyowagHakk 1@9&!@%,00-
Ltd.) admnistration was, 5 carried out based on the nethod o anmat su
et al. ( Yak¥F i 2 (2 it @S Far nacol ogy and Therapy), 18 (Suppl .

9), 817-?E6 éngO)). Fhu?aAmpﬂdrmﬁﬂduﬁﬁcdayceﬁpbbﬁﬁf?ﬁ c%f%F&%iﬁGNﬁj 5-FUh
at 50 ng/ kg-body ' osage .vaol une s 1 - Wei or_the
same anount ~of 10¥P&€%£ﬁ%39ﬁ(ﬁéﬁﬁﬁatégﬁiﬁgcﬁﬁgﬁH?aE?u?%g %g %@&Wéﬂg to 7
Phar maceuti cal s I¢dustsd s, therpof .was i ntraperitoneal ly © adm nistered

to the rats described 4n ( . c awn
fromthe jugular vein %hd #%gagﬂmg%&%ﬁ#x}gﬁ}t?8@?@%13%%%dgaggg%wﬁgf%%d. The

bl ood was used 15°lain @ geegiatimsaide phagmpephticebueempes Heien geher al

chem stry test insdyxismeidl.(Technicon H 1E, manufactured by
Bayer-Sankﬁg K. K) and the ratio of reticulocytes , , wusing a
reticul ocytd det er ni natd-on Thfs fepepres spmpositionraccergiradir ed by

Coul ter K K. ). Blobilimes wiler@idr 84hd2Bharmabedaycdl Ofopds B iMendts and
br o- adi i str at | G Ubdorm seleffed 22em BhE HFEHP iePr eGPt # i
reticul ocyte ratiemulsionwas ldipesomedaatd a sohedpouspermsiclay 4 were judged
that no 11. 'The pharmaceutical composition according to

15 claim 8 wherein said pharmaceutical composition is a fat
emulsion.

12. A hematopoiesis promoting agent comprising a
glutathione derivative according to any of claims 1 to 7
or a salt thereof.

20 13. The hematopoiesis promoting agent according to
claim 12 wherein said hematopoiesis promoting agent is
colloidal.

14. The hematopoiesis promoting agent according to
claim 12 wherein said hematopoiesis promoting agent is at

25 least a form selected from the group consisting of a fat
emulsion, a liposome and a solid suspension.

15. The pharmaceutical composition according to
claim 12 wherein said hematopoiesis promoting agent is a
fat emulsion.

30 16. A pharmaceutical composition having an enhanced
retention in the blood comprising a substance that has a
carboxyl group and an ability of inhibiting or binding
glutathione S-transferase wherein the carboxyl group has
been changed to a C12-C26 alkyl or alkenyl ester.

35 17. The pharmaceutical composition according to
claim 16 wherein said pharmaceutical composition is
colloidal.



effects of 5-FU adm nistration were recogni zed and wer m“ﬁt“\“\
excluded fromthe experinent. In the physi oﬁmﬁm\m\l i .

adm ni stration group, no changes in neutrophil couhat wmerte Bbskrved

t hr oughout t he experinent period, waeggas in the 5-FU adm nistration
group there was a reduction in neutrophil count with the 30 | owest val ue
observed on day 8 of the experipnent, and the neutrophil count was
recovered to the val ué8pef SBE BhgrpmaceutigaihiGamRasitiion GCoRrgAss R day 10
of the experinenilaim 16 whatéeh. sdhe phoMadRfildal cofigosTRdonhdk kakat
nodel s of . %%ﬁgr essed hematopoietic function can be created by a 35
single intraperito 8r°3dni ni stration of 5-FU at 50 ng/ kg- body

wei ght . ( 3L 8EvahuhemahopdiExbprombiand Guendr aompe iElagpithe

- 48 - 1. g o e:rg%gg* ri izN P

gl ut at hi one5 deri g&?g@%@g?@%éﬁp@gﬁ o%lc;r%t)clwnea Wt h ZC%f gtl?lgd of c(l?aé%l glgon
at 10 to 30 ng/ kFobddy wei ght/day or the gl ut at hi one derivative of
Conparative Exanple 1 dissolved 5 in a physiol ogi cal saline containing
2. 5% hydr oxypropyl - [err]-cyclodextrin at 50 ng/ kg-body wei ght/day
was repeatedly adm nistered into the tail vein for 9 days fromday 2
to 10 of the experinent. The reconbi nant human G CSF

formul ation (hereinafter referred to as G CSF, 10 manuf act ured by Chugai
Phar maceutical Co., Ltd.) as the positive control at 10

[err] g/ kg-body wei ght/day and the enpty fat emul sion as the negative
control were admnistered in a simlar manner. The dosage vol une was
10 m /kg-body wei ght/day for the negative control group, 15 t he Exanpl e
4-fat emul sion group, and the Conparative



Exanpl e 1- HPCD sol ution group, and 1 nm/kg-body wei ght/day for the

G CSF group. (4) The evaluation results of the effect of
pronoting the recovery of neutrophil counts in rat nodels 20 of
suppressed hemat opoi etic function by 5-FU- 61 - administration are shown in
Figures 6 and 7. In the G CSF 10 [err] g/ kg-body wei ght/day

adm ni stration group, a statisticall¥ gkggificant increase in

neut rophi | counts was observed rel t he negative control group
on 25 day 4 of the experinent. After it once decreased to a | evel
al.most equal to the “%gg}l}ﬁﬁtﬁ%ﬁg%ez_g{&y@i&é‘ HYinG a dran@ildi8)
experinent, a statistic y significant 1ncrease dfén\evel of

signi ficance of FW@nt®d hamatopededis premeting effegds iagaihe ddydmged on a
continuous Basi S Jiylaka8 aOketfadlve bEXRE FdEr s MNE L he Frmul®
Exanpl e 4-fat enul sion group, there was a statistically significant

i ncrease (a (B)evel of significance of 5%0.1% in neutrophil counts in

t he 30 ng/ kg- body wei ght/day adm nistration group relative to the
negative control group on a continuous 35 basi s 'day 8 of the
experinment, and the degree was gl nost egual t#a e G CSF 10

[err] g/ kg- body wei ght/day H - 49 -
adninistra&bon group. For 20 g/ kg- body wei gQt/dag O O R Administration
group, there was a consta easig >N enthyN neutrophil counts

fromday 8 of the experinent, 0 ﬁIand gn daps 9 tp 11 of the experinent
there was a b5 statisticaIF§ sighi ficant increage(a | evel of
significance of 1%to 0.1% relative to the negative control group.
No changes were observed in the 10 ng/kg- gdy wei ght/day
adm ni stration group conpared to the

15 wherein, A represents H or a Cl1-C20 acyl group, R,
represents a Cl-C26 alkyl group or a C3-C26 alkenyl
group, and R, represents H, a Cl-C26 alkyl group, or a
C3-C26 alkenyl group, provided that cases in which R;
represents a Cl-Cl10 alkyl group or a C3-Cl0 alkenyl group

20 and R, represents H, a Cl1-Cl0 alkyl group, or a C3-Cl0
alkenyl group are excluded,

a salt of said glutathione derivative,
or a colloidal composition that enables the
safe and effective development of the effects of said

25 glutathione derivative in the living body.



negative control group. On the other hand, in the 10 - Conparative Exanple
1- HPCD sol ution group, even with the adm ni stration of 50 ng/kg-body
wei ght/ day, there was only a statistically significant increase (a

| evel of significance of 5% in neutrophil counts relative to the
negative control group on day 12 of the experinent, and 15 no changes
wer e observed conpared to the negative control group. The
above result indicated that in Conparative Exanple 1 the '
adm nistration of up to 50 ny/kg-body wei ght/ day together with the

di ssol uti on adj uvant HPCD 20 di d not cause any changes conpared to the
negative control group. On the other hand, the Exanple 4-fat

enul si on adm ni stration group that rjEéVv 2@ ny/ kg- body wei ght / day
or higher was shown to have a dose-d peAd . effect of pronoting the
recovery of neutrophil counts in 25 the rat nodels of suppressed
hemat opoi eti ¢ function by 5- FU adm ni stration, and in the -Exanple
4-fat emul si on admj, ni stration group that received 30 ng/kg-body

wei ght/ day was shown toR: an effect of pronoting the recoyvery of
neutrophil counts thataNﬁﬁgggDst equal to 30 Igiﬂat of the G CSF 10

[ err] g/ kg- d8dy-Pleg-OFI /day a ﬂni SB’o@IP}%lORZ ' Uo.  TIPhe! le 27.
Conpari son of pharnacolqﬂkﬁfl effects o . ) anples 1, 4
and 7 in rat nodels of supﬁh@§§5ﬂ he#gpbpoietic function
by 5- 35 ful uorouracil adm nistration A (1) The
animal s used are the sane as in Exanple 26. The keeping condition was
a tenperature of 23 2[err]RCland a -

50 - Br
NaHCO; , PCH,
Boc-Glu(OBzl)-OH ——» Boc-Glu(OBz)}-OR! — 5 Boc-Gl-OR:
. DMF dioxane B

—

A WSC, HOBt,
Boo-Cys(Bal)OH —— WOME ' 2 _HA
oc-Cys(Bzl) . —»  Boc-Cys(Bzl)-Phg-OR® ————3-
dioxane

WSC, HOB,

H-Cys(Bal)Phg-OR? ___ NMMDMF - 5  Giu(Cys(Bal)-Phg-OR)-OR!
HCl -

HCl -
—— »  H-Gu(Cys(Bzl)}-Phg-OR?-OR!
dioxane -HCl '



hum dity of 55 15%
nodel ,
coll ection schedule were carried
26. Hematol ogical tests were car
automatic cell counter K-4500

count er, differenti al

sanme schedule as in Exanple 26,
received the fat
recei ved the gl utathione derivati

t

wei ght/day as a test substance together with

enul sion after 5-FU adm ni strati on,

(2) The creation of the 5-FU adm nistration
the adm ni stration of test substances,

and t he bl ood
out in a simlar manner 5 to Exanpl e
ried out using the Toa nul ti-channel

or Toa Sysnex CC-180A automatic cel

10
met hod.
negative contro

(
he

ve of Exanple 4 at 30 15

counts of white blood cells were carried out
by May-G ensa stain followed by m croscopic exam nation,
reticul ocytes were counted by the Brecher

3) Using the

group that only

t he group that
ng/ kg- body

the fat emul sion,

t he

group that simlarly Vi : oF’Exaane 1
at 10 or 30 ng/ kg- + vogy Wei ght/dtay, /and theigroup that riecerved the
gl ut at hi one derivati ve iof: Exanple 7 at 30 or 60 ng/kg 20 Rody
wei ght / day were studigd. at$ |n.mh|ch ireticulocytgs did not
decrease were excluded f{r® i -e erlnent by j udgi ng tHat no 5-FU
effects were observed § 2 ehe ¢ase) ' i (4) Changeg in the ratio
of segnmented neutrophj | % dufing: the _’g_ggx_-[éirlod are_shgwnepn Figure
8. In the Exanpl’§ Tkg gipup as’in anpl e 26, iHer e=was
observed a tendency of i ? g the recovéry of E' segnented neut r ophi
counts (a level of sipnilfi of "5¢% 1% on:idays 9-12 of| the
experinent). In the 3D : thuon :derlvatlve of Exanpl e 1] there was
observed a t endeng OﬂDtI g the: recoveny of segnentled
neutrophil counts in -pothi o the 10 ahd 30 ng/ kg groups (aé%evel-of
si gni ficance 1@6re|atrvb"tbtrh9“h¢g TVE""g """" controt--yroup gn days 8-12
and 7-12 of the exper{nent, :35; ;respect|Ver) .FurthernDre in the
gl ut at hi one der) vati vé of Exanpte 7 iin the 30 ny/ kg gr oyp, there were
no changes relative tp the meg?ti.e c@ntroL, mhereas in
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- 51 - t he high dosage'of 60 ng/ kg group, there.was observed a

tendency of pronoting the recovery of neutrophil counts (a level
significance of 5% and 1% on days 11 and 12 of ~ the experinent,
respectively). 5 Exanpl e 28. Pharnmacol ogi cal effects of the
gl ut at hi one derivative of Exanple 4 in normal healthy
rats The effects of increasing neutrophil counts of the
conpound of Exanple 4 in normal healthy rats were 10 st udi ed.
(1) Male SD rats, 6-week old, purchased from N ppon SLC were used.
The ani mal feed (M-, manufactured by Oiental Yeast Co., Ltd.) and
drinking water (well water treated with 0.4 0.2 ppn1hypoch|orous
acid) were given 15 ad |ibitumduring the period of the experinment The
ani mal s were each housgd in;a hangi ng- type ratigage ! (manut gct ufked by
Ni ppon Cage K. K.) and kept at a ! tenperat re of 24 2[err]Cland a
hum dity of 55 5% : (2) The igl ut at hf one deriivative of Exanpl e 4
conbi ned 20 with the fat ion atf 10, 2@ or 30 g/ kg- body 4
wei ght/day, and the fal emul’sidndal oneias th hegatlve' contfrol were
each repeatedly adnin|>tere§i t he Lall vein for 6 daysifromday 1
to 6 of the experiment age wds..10/m i kg-hody.ivwei.ght /day. ngn1day
1 to 10 of 25 t he ekper bl ood {was /Ar awn everyaay fromtHhe juwgul ar -
vein and the EDTA-2K-tfeateg d was |obt |ned Then | t he Hl ood was
used to determ ne the peuty count § iusing a general chgmistry
test instrunent (Technjcon 1E; nuf gctured by Bayer - Saffkyo K K.).
30 Part of thefnegati ontr ol roup ion days i, 7, and | 10,
and part of the Exanplg 4-tihe f af enuI$|on 30 ng/kg- :
] =
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body wei ght/day adm nistration group on days 3, 5, 7, and 10 of the
experinment. were bled to death fromthe abdom nal aorta under
anesthesia by the intraperitoneal 35 adm ni strati on of pentobarbital
sodium Then, the fenoral bone marrow was harvested, snears were

pr epar ed t her ef r om usi ng the Wedge nethod, stained by t he may- .-

- 52 - G ensa stain, and exam ned under a m croscope to

determ ne the fractionation of nucl eated bone marrow cells.

For part of the negative control ‘group and the 5 Exanpl e 4-fat enul sion
30 ny/ kg- body wei ght/day adm ni strati on group, plasm obtained form

t he EDTA- 2K- ! ri ment was
used to deternine plLasmalleuvéls..of.intécl Leuki. n.-l[ eirr... Lherei@after
referred to as IL-1lerr]) and tunor ne¢rosis 10 | /factor (her i naft er
referred to as TNF[grr])| For the i~ - determndtion, the ra

| L-1[ err] - ELI SA sysfem (jmanufactured by Al ‘rsham Phar macl a Bi ot ek
Co., Ltd.), the rat[TNF[lerr]i ELI SA syst enfi( manuf act ur edj by Aner sham
Phar maci a Bi ot ek - Go. , Ltd ), andithe Bi oRagd im cropl ate repder

( MODEL550, 15 Ni ppen-tBi-oRad--l. abar-aiam WY o WL 15 2~ W WO 4 38 (3)
The eval uation result of| theieffect of i pcreasi ng neutrophil “@ounts
in normal healthy rhats ifs '
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shown in Figure 9. For the Exanple 4-fat enul sion group, in the 30
ng/ kg- body wei ght/day adm nistration group a 20 statistically
significant increase in the neutrophil . counts was observed rel ative
to the negative control group on days 2, and 5-8 of the experinent (a
| evel of significance of 5% 1% . The results of effects on
t he bone marrow on days 1, 25 3, 5, 7, and 10 of the experinent are
shown in Figures 10 and 11. Wen neutrophilic nyelocytic cells are
separately evaluated for the neutrophilic myelocytic cells
(nmyel obl asts, pronyel ocytes, neutrophilic nyel ocytes, nyel ocytic
dividing cells) having the 30 dividing ability and for the neutrophilic
nyel ocyti c cells (neutrophilic netanyel ocytes, stab neutrophits,
segnented cells), thg né‘troph|||c Myerocytic carrs T havrng 1F§3

di vi di ng abi per ke caskd in igei Exapgle i fat emul siop 30
ng/ kg- body Aglggt/day @dn;n|§tr@t on’35 group on d ys.3 and 5 of the
experi nment, 'gan‘d;“‘fe;,uraechtom . - B3 -
val ues al no Galhtont it Bf $he negative conLroI roup onwday 7 of
t he experim §he§ er ha@d tihe; nthrop |I|G nyel ocytjc cells
havi ng no d bidit A & fperje al nost equal t thq negati vef gontrol
group in th l g 4tfa :--ls{om--!.ngﬁkgs ody‘%ekghLLday
éi re&is ' § 5,7 “and 10
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in Figures 12 and 13. No increases in IL-1[err] and TNF[err] wer e

observed in the Exanple 4-fat emul sion 20 ng/ kg- body wei ght / day
adm nistration group relative to the negative control group on any
days of the experinment. 15 (4) Fromthe above results, a
phar maceut i cal conposition conprising the fat enulsion containing the
gl utat hi one derivative of Exanple 4 of the present i nventi on was
confirmed to have an activity of increasing neutrophil counts in the
normal healthy rats as well, and-20 hemat opoi esi s pronoting activity was
al so observed in ‘response to increases in neutrophil .counts #n the
peri pheral blood. Furthernore, it was found that changes in tjhe
i nflammatory cytokines (IL-1[err], TNF[err]) are not - involved in the
activity of increasing neutrgphil cpougt sea?5 Exanmpl e 29. Conparjison of
phar macol ogi cal effects in R rabbit nodels of suppressed
hemat opoi eti c funct|i o cycl ophospham de
adm ni stration - ) Reg eqt of pronoting the reqovery of
neutrophil counts in rabbit # ed 30 henat opoi et Ho—
function by cycl ophospham dg ereinafter. referred to as CP)
adm ni stration, the pharmackuti cal tion conprising thg fat
enul sion containing the gl ut atgh { ve of Exanple 4 gfethe
pr esent i nvention and f\he pha Wosition of. the 35—
conventional technol ogy of par at i ve Bxar conpar gd.
- 54 - (1) Ani s used and sQdi tion: Malle
Japanese white rabbits, 17- . i i
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fromKi tayama Labes Co., Ltd. were used. The aninmal feed (LRC4,

manuf actured by Oriental Yeast Co., Ltd.) and 5 drinking water (well
water treated with 0.4 0.2 ppm hypochl orous acid) were given ad

l'i bitum during the - period of the experinment. The animals were each
housed in a hanging-type rat cage (rmanufactured by N ppon Cage

K. K. ) and kept at a tenperature of 24 2[err]C and a 10 hum dity of 55
5% (2) Creation of rabbit nodels of suppressed

hemat opoi etic function by CP admnistration; CP (manuf actured by Wako
Pure Chem cals Industries, Ltd.) was intravenously adm ni stered at 60
ng/ kg- body 15 wei ght/ day (dosage vol ume was 2 m/kg-body weight) to
rabbits described in (1) on day 1 and 2 of the experi ment. 1 days
3-9, blood was drawn fromthe left auricular vein and the spdium
heparin-treated bl ood was . obt ai e bl ood was used to determ ne
the neutrophil 20 counts using a g®nera ”henistry test instr t
(Techni con H 1E, manufactured by Bayer? o0 KK). Bl ood s al so
drawn before the adm nistration on day of the experinent,jand the

val ue determ ned for the bl ood was Wsed as the pre-adn ni sty 4tion
value. As a result, 25 neut rophi | county were observed to 'be decreased
with the | owest val ues observed on |[days 5-7, and they recovjered to
the pre-adm nistration value or higher f gy 8 of the exper i ment
or after. The above results conirmed that rabbit nodel s of
suppr essed hemat opoi eti ¢ functidn can be|30 C qited by a 2-day
adm nistration OF CP at 60 ny/k§-body [[I  weight. (3 o
Eval uation of the glutathione derivatived ple 4 and- :
Conparative Exanple 1 in the anve nodel ; pdel desdribed in
(2), the Exanple 4-fat emnul siorp 35 at (R0 ng/ kg- body weygght/day gnd the
Conpar ati ve Exanpl e 1- hydf oxypropyl I n (herlei naf ter
referred to as HPCD) sol @ion (the d gnpar at i e Exagple
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- 55 - 1 was di ssolved in an aqueous sol ution of 3% HPCD 2. 2%
glycerin) at 20 ng/ kg-body wei ght/day were adm ni stered fromday 3 to
7 of the experinment. The enpty fat enul si on was adm nistered to the
negative control. 5 The eval uation results of the effect of

pronoti ng the recovery of neutrophil counts in rabbit nodels of

suppressed hematopoi etic function by CP adm nistration are shown
a statistically

Figure 14. In the Exanple 4-fat enul sion group,
significant increase in neutrophi-l 10 counts was continuously observed
fromdays 6 to 8 of the experinment. On the other hand, no changes

in the Conparative Exanple 1-HPCD sol ution group

wer e observed
to the negalige control. group. The above ggsult

conpar ed

i.ndi cated that thefe mer- chdfhgesl observed when Compar atijve-
Exanple 1 conbined{w th t he di s$plution adjuvant HPCD was
adm ni stered conpaled the ne@gative control group. On thelother
hand, the Exanpls : | si og@2Q, my/ kg- body wei ght/day was~shown
to have the effect|of pronho g the regcqvery of 20 neutrophil ¢oUnhts in
rabbit nodels of syppre hemat\opoi eti ¢ function by CP
adm ni stration. he sti ation of hematopoi esis pronotion
by phar maceuiH cap I Spevi eV -, it seemrs igper t ant
to take the followng i gount Natur;~\ occurring hemat opoi esi s
may be divided intp the onst\ tutive he utopoiesis at .the sfeady
state of the i ving and e inducti hemat opoi esi s agai nst
various stinulatioffs in f ec#on and b@eedpg——— | n eder to
recover blood cell|counts peri phegal 30 Qod fromthe s$tate of
suppressed hemat oppi etic fynctio i eut r op 8 or thronbog¢ytopeni a,
it I's necessary fog ERgL opoireSi s 1Q e place. |n the
case of i
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hemat opoi etic factors derived fromthe living body such as G CSF

currently used in the clinical settings, 35 differentiati on and/ or
growt h of henatopoietic stemcells and/ or precursor cells present in
t he bone marrow are directly stinulated resulting in the production
of mature - 56 - bl ood cells.
The hemat opoi etic nmechani sm whi ch the present inventors consider to
be clinically desirable is not what causes changes in various
cyt oki nes acconpani ed by inflammation together with infection and
bl eeding 5 resulting in the secondary production of hematopoietic
factors such as G CSF, but what can directly induce the
differentiation and/or growth of bone marrow stemcells *~ or piecursor
cells in a simlar manner to G CSF. Thus, ° it appears necessany that
| ow ol ecul ar wei ght 7102 2hemat opoi etic subsgances that can possibly
repl ace blolog;pabiy*actlve pr ot ei naceg armaceuti cal s defiwed
fromthe living body“su@h‘hs G CSF need to - property of
exhi biting a hemat opfi efi $ pronoting effec by directly actihpg on
bone marrow stem cel s gndf or 15 prec cells as well as a ptoperty
of being capable of g 9 tilizing a ne i € that the pharmaceufi<al
itself is adni @i sfefled in a formfhat ehables efficient deliyery to
t he bone marrow or tge h& maceutical ¢fficigntly reaches t he bone
marrow in the living body, Actually, acts on hematopoietic
stemcells and gr%pugoqgtg col ony fol'"ng cells, because of pePng a
macronol ecule, hagfa) ! ! small di# n vol une (estinated by|t he
pr esent inveht grs,fromthe experinental data in Sinryo to
Si nnyaku ( Di agnosi gnct;} gw Drugs pp.
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25 1660-, 1990) and therefore is considered to be effective I n

reachi ng the bone marrow. Although the specification of W9640205
suggests the possibility that TER199 directly acts on the precursor
cells in the bonhe marrow, no data have been presented that deny the
possibility of 30 bei ng a secondary henat opoi esi s pronoti on acconpani ed
by I nfl ammat ory reactions nor are there any explicit
description on the structures that can be efficiently delivered to
t he bone marrow and on the dosage form In fact, based on the
above experinment by the 35 present inventors TERIQQ has remely
short half life in the plasma of experinental ' S mce
and rats, and dogs not have a structure or formthat
-57- be efflicietly delivered to the bone marr TER199
and its rel ated gonpodhds disclosed in the spec 40205
cannot efficientlly extbit the effect of pronoting hematopoi gsi~s from
a viewpoint of 5 dgyg delivery. '
CLAI M5 1. zA gl ut at hi one derivative represented by the
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formul a (r): [err] 10 . wherein, A

represents H or a Cl-C20 acyl group; Rerr] represents a Cl-C26 al kyl
group or a C3-C26 al kenyl 15 group, and Rerr] represents H, a Cl-C26

al kyl group or a C3- C26 al kenyl group, provided that the case in
which R err] represents a Cl1-Cl0 al kyl group or a C3-Cl10 al kenyl
group - and R2 represents H, a Cl1-Cl10 al kyl group or a C3-C10

~al kenyl group are excluded, 20 or a salt thereof.

2. The glutathione derivative according to claim1 wherein R err]
represents a Cl1-C22 al kyl group or a Cl10-C22 al kenyl group, or a salt
t her eof . he Hat-hi Hati-ve—-acoordi o—c+qaim1 25

wherein R err] reprgsénts'an
Cl16- C20 al kenyl gropp, or ‘a sd

derivative according to any of ts H a
Cl- C22 al kyl group _ or a . bo2 30
5. The gl utat hi ong derivative according to any of [ i
wherein R err] reprgsents H, an ethyl group,
or a salt thereof. 6. The|gl utathione derivative accor@ing to
any of cl ai ns or 35

a salt thereof. to
claim1l
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or 6 wherein Rlerr] represents a Cl2-C22 al kyl group or a

-59- C18-C22 al kenyl group, and R2 represents an ethyl group;

or Rerr] is an ethyl group, and R err] is a Cl2-C18 al kyl group, or
a salt thereof. 8. A pharnmaceutical conposition conprising a

5 gl ut at hi one derivative according to any of clains 1 to 7 or a
salt thereof. 9. The pharmaceutical conposition according to
cl aim 8 wherein said pharnaceutical conposition is colloidal. 10

10. The pharnmaceutical conposition according to claim8 wherein said

phar maceutical con the group
consisting of a faf emul sion, a liposone and a solid suspenkion.
11. The pharmaceut) cal conposition according to 15 ein said

-pharmaceuti cal gonposition is a fat .emul si-on. . A
hemat opoi esi s pgonpting agent conprising I ative
according to angy of clains 1 to 7 or a salt 13.
The henmat opoi esgs pronoting agent according toe ein said

hemat opoi esi s pgonpting agent is col | oi da

hemat opoi esi s pggonpting agent according to claim 12 wherein|said
hemat opoi esi s onpting agent is at 25 | east| a form sel ected ffomthe
group consisti%% of a fat emH-sion—a—gosone and a solid

.suspensi on. 15. The pharnaceutical donposition accordipg to
claim 12 mhe%@i% spi d hemat opoi esi s pronoting agent is a
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fat emul sion. 30 16. A pharmaceutical conposttion having an

enhanced retention in the blood conprising a substance that has a
carboxyl group and an ability of inhibiting or binding gl ut at hi one
S-transferase wherein the carboxyl group has been changed to a
Cl2- C26 al kyl or al kenyl ester. 35 17. The pharnmaceutica
conposition according to claim 16 wherein said pharmaceuti cal
conposition is - col | oi dal . - 60 -
18. The pharnmaceutical conpositi-on according to claim 16 wherein said
pharmaceutical conposition is a fat enul si on. 19. A
hemat opoi esi s pronoti ng agent conprising the 5 phar naceuti cal
conposition according to any of clains 16 . to 18.
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