;e3e\N h6T¥4 Cctober 2002 - 1 _ TN-GB40 *166166* DESCRI PTI ON GLUTATH ONE
DERI VATI VES ANA THEI R DOSAGE FORMS 5 Technical Field The pa@xtsber200Z2nti on
relates to glutathione derivatives and their dosage forns that permt an

ef ficient expresgj topoi esis promoting activity in thg target
site of action ommmmlwmmmgr ow 10 when-thhey are adm nistered in the
l'iving body for the pu!r{?*ose of pronoting hemat opoi esis. Mire specifically,
it relates to nethod<®8F facilitati ng the stability in vivo, wthout
affecting the biological activity, of JgIREMACYS (benzyl)

cysteinyl -R(-)-phenyl -glycine by 15 providing the same with a | ong-chain

al kyl or an al kenyl egi@fafiprintd pb& 1¢ARRORS Rlip "BPiR Fo R rauB! .
inparting a structure that s capable of being efficiently distributed in
the target organ of bone marrow, and to nethods of providing safe and

ef fecti ve dosagerddrmwadf F261dol | oi dal conpositions for injections that are
an inportant dosage @@l BRBseBACKH O Ale1Lhesadp Q!L&ES@M&{E of

chenot herapeutic agents in the 25 {reatnment of cancefr or the suppression of

henat opoi etic f ivetdvey RAdi bRRET £8° 3 foitiSe thatit PepBhE &mind
t hronbocyt openi ee&fSicsietie ekpeessiod roMmeutirerpenipa iasns gp L b@dh i iy

| mmunol ogi cal - acid ity $2IBRE CASAG A% GUTRY 88t BE DRI TRl NGALLYY, State
so that there is an indréase 30, risk of being exposed to severe

i nf ecti ond® Therdtedt éheyr 2RI 3P RIS GY -t ithE ALV ARY faedorfquGtasF), a

bi ol ogi cal |y actpuieqaeobei préayt gy dreneftopoti ealispr ondi é ngpddig ilceaayery of
neut rophil counts i he_peri I . een clinically. . admnistered
with satisfact orlf/t é%l%ﬁgf’ngéorﬁ%gﬁg%&éﬁ %rfgg%lbtlgﬁﬁg\?\% erie ssltrf’gbellil'ttyhéé1 been
produced in cul twirved edkhsutisaffedtiovqgdaie bdodnbinahtadethitgl,0g¥, y+ts hi gh

production cost i.,S ,posin robl em 4 ber 2002, - froma nedical
econoni ¢ Vi ewpoi%]tu.talmﬁlagdr??%z bi’t rfé’s&c‘?gé‘agc‘ﬁ@?ﬁ% e’pﬁ]e“r%ﬁﬁcwgsmﬁeen

est abl i shéd onl yroyridippgethe osate CUtdY dedrng-cheipad Hey I rdfd jaot edkeoyl
patients. and thesddhbeihy 0F dfhoddh@rembsed BEGeiDrad NG Gngayekpgnent
of drugs that can he adm nistered bcy otntier ﬁgo§age fO{] such as oral drugs
in addition to ithj%¢&tCEHES Uhter'S REPEPIEURSt BRERE FHEAFHITH Where is a need
for | ow nol ecul aliskgiightedehmt Opoitegigetppogeti af sebsteoes 1@nthad can
repl ace bi ol ogi Gldnbdachk Vsréf Qi Aid1acgrusndr Hgse st afoGdeotorhBabscan be
presented _at | ow cqst, ?nd t hat. can be adm nistered via non-injection
routes, ydPut amf°leeLAJP e‘é?‘%?osslf(ltﬁ’é‘r?z%))r SIEEFRYRS KRt pHEnFPgl yeyl et hyl
ester (TER199) amgbortsntedataege comgpoends 15 di sclosed in the specification
of W9640205 were found to have an effect of pronoting the in vitro col ony
formati on of granul ocytes and nmacrophage precursor cells. It was al so
confirnmed that tHEFIERPBLRYSE have an in vivo effect of promoting recovery
of the number of cel Irhesadriraiss 3t tient pdphhésoainergpatteletagennst he the

peri pher alysbl ood., ushifie’ af SRHALS di WAl EBpbDEs DASRIAP GleilaliGpbiBELE ONS
were suppressed by the admnistration of a Bhenot erapeuti c agent

(5-f 1 uor our aci | YEUnStEABEgRY | FRHPIAETEPYNEAR GREFR Mot RReade /AE as high as
60 to 120, no/ kg dnedxbvey ehbemind ab stide 8€Ebods of AdMaitxdop@ihianamong
(intraperitoneal_,adm nistration) . s,n I s.clinically taler
Experinents car hER ot b“&mlf[hoglgﬁrlgéénggfgvgﬁ o%“gé,é%cor\/\%vsgd, a‘r%a\glggégg%%l ed
that TER199 is \ter yhaensesidk liepidihyl 6§atal seabpre Huing iignansiphreasedt

bl Oodt andaohtencgwtisﬁogkt?%ﬁuj @Iﬂds_%itde% 'sfevsg(gi ?hﬁ%%&l&ﬁmﬁegekgﬁé $ )
pronoting activity. Furthernore, it .was_foun a en,  high dosages suc
as were used ingg?&HﬁP‘é%t%fccE]f?é‘ysTﬁ&&f“f‘iéSH‘%nf%‘ft%%mﬁ wér e

adni ni st ered i ntiategoosl Vy fart imeapploéeint henhng aars e fiffdtapfarironotings t he
site of adm ni sthat -9, L '&e%t&@%ﬁ&@%o@ﬁ@@efﬁ P08 %J&hgﬂérhpw
solubility and |l ow tissue transfer., h? for e?ol n s%ﬁgg;ste tha% TER199

di scl osed i n t h&looga BR% JIRE™ S0d81Ca3 Y SPERIFT RERT th59E48585 Woes not
have t he gsef ul paagmatobeyith piutesiwlts . pr Hoveeat , usindeasied has bhendat a.
Next, the W964 cificati Lbes: T 9 i .inhi bitor of
gl ut at hi one S-t %gr%glu ég‘gslert (@ﬁ‘&%dgg\%?%g thétgta%%%%s [lte%gﬁlgéglggt backbone
structure. GST technology, its high production cost is posing a problem
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has been reported to be possibly involved in the resistance agai nst
anti-cancer agents and al kyl ati ng agents, and besides it o3 ddtehdr 20bat t he
effect of inhibiting the activity of GST can be found in, in 10 addition to
TER199, ethacrynic acid that is used as a diuretic, indonethacin,

ket oprofen etc. that are used as non-steroidat anti-inflammatory drugs
(Rinsho Kensa (Laboratory Tests), Vol. 39 (4), pp. 450-453 (1995)). It is
al so very i kel t : LESLS ti {mity in.the bone
marrow i s rel at gfdlxatﬁf)1 at %“Eﬁéglgrf?%ggﬁgﬁ?%ﬁ%%g%%?’@ I gﬂ}gﬁ%l%lt&}fasr%hﬁeen
reported that etdPFAIPnir€IAERH Pﬁﬁfeﬂéshéss??%t%ﬁ@@ﬂﬁw wrdivf fferent from
that of TER199 hasjeanti@@ki.vi tynelfdendngi tleipaiid rint hectld frey @akdiahican of
| eukem a cells i 0 | LEh ti Leukem a Research, Vol .
20 (9), pp. 781-%Q€%982§§33B92¥Y\%§u?egbfyt Iggllfl%\iea(nt[}eoer?e;gﬂrert ®nt ensi ve
research t8 resdélavelopaeabo9é d5uHF obhabsCal shriadieid id tteradhéyc ohent i onal
t echnol ogy, the doyept ebemef shbR REeseal dAyentipndigvws Jourd the fol | owing
facts and have conpl eted the present invention. Thus, the inventors were
able to inprove tHESEEBPrity in vivo of y-glutanyl S (benzyl) cysteinyl 30
R(-)-phenyl - gl yci ne (RBERi1¥hebyipravsdamges hin sdnichittter® lieng- abadnfakkyl
or an al kenyl €Sty wiaukngal2ERhhONSeRly R fo i | AL ELEREAL 08,

bi ol ogi cal activity related to the propotion of hemat opoi €sis, and to

i mpart a &Pruct e KaP F%Pt’:éﬁ%b‘Pbog‘Pgb%‘?h’gY ATt iMemUdreinagesus guved in
the target orgamueh hene-oBF| Othat Ncahilse GASH e MBiaa! Qv oSH!, t Snwer e
obt ai ned by any of the follow ng; a nonoester in which either one of the
04 COctober 2002 thak faBaPBoi‘gl‘f‘l%r%'b%’ée%tv%‘?]é‘qr\/‘\d“s?ietcésmi“nr‘PERﬁ? fras been

esterified; a dig@sk8fylnewhy theober has ey 0hanaad ithg 13 R0 bheRY1 -

m ddl e-chai n al kyl or al heﬂyl ester r:?f 9]92 carpons or Iess and the” other has
been changed to9aYF8hgeE EhafRtal K\ TERHHI W I?é}ft/)lltéstr@rla&Fdlﬁoﬁ‘BPBBﬂ'% or
nore; or &5di esdéscilnsedi th biod hs hexvief joseni arh arfg ew 9ted ol2oBsgwebai foahdyto or
al kenyl esters @f 12, 6aLbPpas: of &5 d hereji.n,. chai hayj 1. to 2
carbons are def ?‘ﬁ(‘a’% as téﬁe s%or% C cg‘llons, déﬁ:g.ll nrsl%hg)\}:%rl{é) g?’?gﬁh%%g@%%%%&as
the middl e 10 cR&i AS2NHAACYEHRS A"t dRGHPPIR I MBI rsPInEed 16s t ht Vawng
chai ns. By changileg tenfongedhahat estercompmiualid inlayel AnViiMOy i Bl 8f fect
specifically stahilit ai nst deconposi.tion by esteras was enhanced as
conpared to a dlogt R;r/PM%g?ré? TER-L }aiqstiltot.lsee ué‘?sgeg ﬁgef:gﬁﬂgdsgﬁﬁo?ﬁ ment in
W9640205245 speebtirophibs. ach plrtatdter imartde iperwabefredindloadanusingitro

experinment that hRenBiel 991 £abn £9] | tid Yndnflt@fRd eQ ct REnBEQBRE ! QB OF
hemat opoi esis was equal to that of TER199. Furthernore, in Iong-chaén

esters having 15“BRFBBRED oPY nthe A HEREALORe Ofh4r FREBRERSE RREVE

paranet ers, di stgebtt [ DAL hodroer anidl )| edrdeogh daukd bepbofhedecwieased by
usi ng col | oi dal a tical Wi j u a a ! ith a
resul tant di sco&ggyagﬁgggt‘ﬁiép%%r rr_acoIaf)ég_;%rgI@e??gctﬁ\g?géngggggé’%%n‘étﬁ?‘{l/
exhi bi t ed?? n t h&heaRgekod g dtibsite darow it rargrikergedbl em of safety
related to the phmshestrf opey tiLhandiphys @iqgiicah 19f tecksapes. se can be
avoi ded. Thus, the Fr.esent i nventjon rel att&s? to a %I ut, at hi one derivative
represented by CHBEFORFOW A ordii Ay BY: TSI HEPRERF® OO R z N 35
~ COOR, HOhbwevéd, Qtawbare@Gi2d thatwle®Rdion, 1A vepyesestableoina

Cl- C20 aryl groyp; . r t - | kyl _qr - nyl
group; and RZ r%?é@h‘??lﬁ%%ﬁ%& %I %‘ir%lusgoggg %@é%%?%%@égbup,
provi ded 1hat t he &éastnehbreientRINS exdybdddRgs 2aa hematepoarRyf BY AP a

C3-C10 al kenyl geespiepd RuureRi@sa,s il wasCkoGh@ ahkyl weeAupigr a C3- C10
al kenyl group |§ egcgudgdd and arsealutS t %rne%f .amBrll gf nggkgnatl on of
Drawi ngs -10 Fig PaA9eP 5% t%y‘?hgt 1% Séveme of apgfut.a hi"one derivative
(medi um t o | ongsphaihiakkidn asf &09 650 20U weres edminpagearedn.
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



Figure 2 is an experinent on swine |iver esterase described in Exanple 19.
The esterase concentration was 15 75 units/m in Exanple %486]& @er 02

units/m in Conparative Exanple 1. Figure 3 is an experinent R T & pl asma
described in Exanple 19. In Conparative Exanple 1, plasma diluted 400-fold
with a BSA solution was used. 20 Figure 4 is an experinment on human pl asnma
described in Exanple 19. Figure 5 is a conparison of changes with tinme in
gl ut at hi one derivative concentrations in the plasna after intravenous

adm ni stration igpddier faRhibhS o£2806E 863 €5 CadSs SO 298 QEefulness
phar macol ogi cal effects of the gl ut at lon]«re derivatives of Exag'gl e 4 and
e

Conpar ative Exanpt 0% P&t tA5HePEAT h Gt S RS0 F8ReBRESF unct i on was
suppressed by the admMexitst taei BAI640E05 | sprofiatioqb-dederibrd shaws 30

changes in neut regido GRURLS iRRYSEEoPYoL heLdl dAldNORE (dahk¥athye fdst)

Exanple 4. ' Each data i ure 7 is a conparison of

a nean of n = Sio 8. Fi
phar macol ogl cal ®3¥{EE §Slb’1tagﬁé°§?u?%t?ﬁ%rféa§j’é'rib{?§gﬁb\?é‘§ SErERERPPe £Fhd 35
Conpar ati ve Exanpd® Heenn regbroedets be wdd <ib iyhe lveretedpanethe functi on was
suppressed by t 1.ni St Lat i o] - f racile (5-FUL; ows 04
Cct ober 2002 - glee cdgapr?glé% fﬁg%gggr%%ﬁhé%%%saagc%éﬁge ng%%hZTgFﬁ At hi one
derivative of Codffitti PEIERGAPARS 11t Ebt Rty thaty theagfépch ef6 to 8.
Figure 8 is a coitaibisdngoithphactiedtpgpalseidacte Foahdt he, giwt at hi one
derivativeg of Examyies lo fer?sd, 7e%é& i@%?i% !t'ﬁa‘é’“"%%&@? as a
hemat opoi et ¢ function was suppreSsed by "he &dm nistration 6
5-fluorouraci| (SHIetigndi8AsRsteaaHy) ekt PRIRL agEts -othdbghEatesed as
neutrophils in sl gtairoiade! ant Eatif Dadnaticrva daR tRih6hst resles d

deviation of n = .4 tqg 8. Fi h es._in trophi unts in the
peri pheral bl ood(%beonrat%ﬁgyg%%gf al 3%‘2&38@3‘% i'vEPsf qﬁijaﬁ%?eéi%ﬁb’s’
repeat edl y admi ni st erléd isoahsenaerhebltely rtdtad thgchepatappsesisrean of n =

6 to 12. 15 Fi guhkomkl i5gowstehapgesn i thdd8neOpbidriow I4ekeEYtEs to the
(nmyel obl asts, pr neutrophilic el ocytic dividing

nyel ocyt es, el ocytes,
cel I's) having a BT SPtBRLEDT ITEY wiih H6d ‘ght ReRi BREDGEFRUETIYe of
Exanmpl e 4 was adehat ﬁt@aedynbcnmimltﬂﬁaalltarwara;ptsucEach datareby a nmean 20
of n = 6. Figure;ilde Shows seBANORSE | S NEMIr@PNalsl GnMKEL9GYEESo£ NEHJIORRY |1 C
met anyel ocytes, Dbl ood banﬂ cgll s%ﬂmsnt,ed neu\t}r og_pl .s) hf\“ ng no cell
di vi si on abi I i t y-Rwtereh&ngI G 5 She UV &L FEUEPTER AR L5 4 has
admi ni st er2®@d t o @pproatabnheath hycriatateddsh( Hatlkemsa cRammrabf, Mot.6200 12.
Figure 12 shows changes hBithgo appagyypf 11-1~3 in the plasma when the
gl ut at hi one deri(\(/ge;)ti \qu’ of Exanple 4 \Aza)g adm ni stered to normal healthy

rats. Each data is a nean +/- standard deviation of n =2 to 3. 30 Figure
13 shows changespigtlidsaranofinthef ImkNeian t he pl asma when the gl ut at hi one

derivative of Exanpl g.4cpas,adfl NotAGhLh WY BRLoheal LhY igbse Each data
is a mean +/ - standard devi ation of n =2 to 3. figure 14 is a conparison
of phar maddl ogi dAohdEMscRES3GirEed dhtilt thsdscaveRtaRPreh FRehMRIREDPdi&t i ¢
function was supptwessedsbyrt bre aplré sv st riatvewt ioh ayokopbas@heaia de. 04

Cct ober 2002 E dat.a is_a = di_ ent ' ut the
Tnvent i on The ghtAtR e SAEFT vard verl i gtado I8 hrafbn SV s
represented by the f@husw higefbrvenrteyy Jwer® gbleqteoimpRPeNNlBEO O R 2 C O
OR~HOIiI 15 i A: e e _ 1 AR5 -
represents a Cl%%éqﬁ% lér%‘?o#? %gggygl Egﬁ%ﬁaiobg! andmgjzl

represent S0H, a KIk-)Cdhealkyglyebup (FERL IGICRE @rkengingr bhip, samewWiddd at hat

; ?gugase in whi ey, R_heRheseiry s & @n GhlkediY les@e@URafing 53- &b K@yl

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



20 and RZ represents H, a Cl1-Cl0 al kyl group or a C3-Cl0 al kenyl group are
excluded. In the above fornmula (1), A represents H or a @u@Ga0bercddo2gr oup.
Such a C1-C20 acyl group represents a |inear or branched acyl group having
1 to ~0 carbons anpong the 25 saturated or unsaturated acyl groups. Exanples
of such groups include a fornyl group, an‘d%etyl group, a propionyl group,
a butyryl group, an isobutyryl group, a valeryl group, an isovaleryl group,
gohgxanoyl I group;a@dilqvpt @ﬂ@}(bsQéQUﬁhe&&q@_&iﬁt{@%'irgr'lQMQJﬁ H}{},ney@ﬁ: group, a
ecanoyl group,, a.lauroy roup, a.nmyristoy roup, a palmtoyl group, a
st earoyi group, as'ielIr‘llcglalgcc)lt‘lyIal g%%ﬁg?ra‘hﬁ wihrch a%'}‘ﬁgd%ﬁeed{)ﬁﬁﬁngﬁdefté’r Ped
groups of A inclaidetH oa fioddye-ghaup, abny howt yd Lkgmoup egricbit ko 11i2ke. 35 I n
the above formul@ddons BF 18RLESRAt 8h@ Snd26, eI - _
al kenyl group. The Cl1-C26 _al kyl gr oup of suchE%%K¥%%?esenf%kg%Ffﬁeggﬁ%ﬁ
branched aPkyl SO EBer ©5082Kenyl eyrupPhaVd fFrPAe 26 EQ5an®T Wen a
case i s thought dfesterwiincthachi heah Bhky|besn ade@ydd FOURNEIERRGAES an
enzymati ¢ degradat,ign to n o) | grqQup qr an _al ken
group havi ng anq%v!n ﬁ%- ggégyﬁcggkggg %%yﬁg(%%h%ﬁF%fV:fF?ﬁ%trﬁfe&?eéince
natural | y occurrieigingngdRara havijdati €3 2tearbanecapre dafcmes] as the
- netabolites, genaidld ¥nhawe,aBnheyes Rabes Dfccarbenspdidt a3l kyke angahkenyl
groups havi ng an odd nunber of .carbons are not necessarily excluded. 10
Exanpl es of suciFEr 6 RikGRaLFOUREY RIS RE (TRANRIE & FmBW 28 688, LaRTet hyl
group, a n-propythagmeup, Banchsupinpyto gtaup;chaim lesttylrsgr sitppidd tiysabut yl
group, a sec-butydyfr giRe Bpbebriyh oy oytpabﬂﬂgped%wnsw AdBonBdsl 2RAN V!
group, a 3-pentyl group, a ﬁexyl group, an 15 octyl %roup,‘a ecyl”"group, a
dodecyl droup, % &St&Jesqr YHRBUPThANFREK tfe GATRFLEGp toar déesbgdypsgesdup,
an icosyl group,TER1G9CASYL1GEEHPas dat@idBn0Bd cGibdidimeditd ia BE¥8G0SYE

group. W Rl is a.C3-C26 al kenyl, gro sych an .al kenyl_ 20 gr.ou ,
representgga Iiﬁ%§F1g§08 éﬂehedgﬁhﬁﬁ%‘%ﬁk@h?F”ﬁﬁodﬁ H??iﬁﬁu§dt6“2§"cépbons,
and incl udes, foritexcaepberimantl tlyat grivugic dyitcerlylacgrioupy aepentdnyb
group, a hexenyly\y QuBnoRi BEPLENYEmH GWPre A5 QRILWL Q! QUP @ NBRENY |
group, a decenyi group, a dodecenyl group, a tetradecenyl 25 group, a
hexadecenyl grod%%“éﬁ'ocfaaéﬁ%ﬁ??r%rde}QﬂﬁT%?ﬁﬂb@é&PéﬁyPagﬂﬁﬂp} an

oct adecatri enyl gimmaps ap heosabf | BEWl 1 Qr diie e riveesati@etaenyl group, an

i cosapent agnyl qr \ oc o yi p,..and a
totr acoseny  or g s SrEe ALFEETLAEINY APAHR, AREDITITAREY, <L be0s

al kyl group or @& deerapkedyby gidipd Crhlel GHa@d2 phargicegitégpland t he
C3-C26 al kenyl gfduHdsQh 18HSNsfdn I £pr £t SertN& iSAHTE wEEhCA6 rakkytagtoup and
t he sane C3-C26(ﬁ%$egyl groug S |Ilustrated.f05 R%, rﬁspectlgely. 35 The
conpounds of forfAACRVFTYnElBtet R PRI TR DR b L6 SAC R1Pand R2, but

t he exanpl es of dffe.arestlprekiibidedoirbitriat itongyedr eriglanusttr hbed marfall e 1.
04 Cct ober, 2002 T ‘ :

ARi Rz ARLRZARLRz ﬁt‘ﬁg|t3fzg|gé§6%§H%%Oﬁééﬁez%‘_’ozroﬁafﬁéjxy iy 1Y E36R01 21250141290
20H41Cct yl Ht hy| CIBHESIH0 €2 HR Ot BYY $ o5 ¥G & A RIAAYSt R0 F8HS2ROPEH29C0ct yI | co
sat etraenyl t hyl HBiJnsldegt.adecat ri enyl HO14H29Decyl | cosapent aenyl t hyl Ht hyl | cosa
L1 eny! HOL4HO901 2105 Gas kSR L BN £ 05 SI AT 2 AR ERNLER DY
' 022H45ct yI Ht hy | Bociosdheracayt ¢0eBHIB Bt WHeDdodsdapemyatfaempullehy LH: hyl 020H41
HO16H33Butygnyl Docosahexaenyl t hyl HI Et hyl 022HA5H016H33Hexyl 012H49t hy| Hf Et hyl O
24HA9HO16H33Cct yl 012H49 ( But yl Ht hyl Va
| 026H53H016H33Cct enyl 012HA9Hexy! Hut enyl 016H33H01H33
yl 016H33HHexadecenyl Et hyl GOEt hyl 016kd383Hct |
014H29H018H37Et hyl CO ‘
' Decyl C12H2~~Hct yl 016H334i¢8H37But y| 1 Hecyl 01 OHR3H018H37Hexyl CQ01
6H33Hexyl H~ecyl 012H25H018 ty 1 3ct Y Hecy{014H29HCct adecenyl Et hyl cE
thyI016H3%@ecyI016FB3FKbtadqpayk@nthth&lcO&lyIOl H25Hecenyl 016H33HCOct adeca
trienyl Et hyl cDecyl 012H25H11H23Decyl HO20H41Hc016 hyl HL1H23012H25H020H41E
thyl ¢ 1 016H33Hexyl H~-C12H25Decyl| HO20H41But yl c016 tyl 04 Cctober 2002 -
10 As preferred conbinations of A, Rl, and RZ re can be nentioned: a
conbi nation wherein Ais H R~ is an ethyl group, and RZ is a tetradecyl
group, a hexadecyl group, an octadecyl group, an octadecadi enyl group, an 5
oct adecatrienyl group, an icosyl group, an icosatrienyl group, an

i cosat etraenyl group, an icosapentaenyl group, or a docosyl group; a

conbi nation wherein Ais H Rl is a dodecyl group, and Rz is a decyl group
or a dodecyl group; a combination wherein Ais H Rl is a tetradecyl 10
group, a hexadecyl group, an octadecyl group or an icosyl group, and RZ is
H or an ethyl group; and the |like. Anobng them considering the fact it is

- M

cyl ~012H49Cct yl HHexen
7HCOCct yl 012H25Hct vl



20 octadecatrienyl group, an icosyl group, an icosatrienyl group, an

i cosatetraenyl group, an icosapentaenyl group or a docosyl d&&pﬁ

conbi nati on wherein Ais H Rl is a tetradecyl group, a hexa cy group, an
oct adecyl group or an icosyl group, and RZ is an ethyl group may be 25
mentioned as the nost preferred exanple. Each of the three am no acids that
constitute the glutathione derivative of The Ppresent invention has a chiral
center, the configuration of which is LLD or LLL, and preferably LLD. 30
The corrpounds I epi@seint et b‘)éptrageabQVE af)pramdla,dzlo) AWM Qa‘ﬁbl ITﬁS formacid
addition salts or base a/ddrt Qn § t he aci & dlh’| , there
can be specifi cal TRF st iCoRed ‘af aded AR Wi tah 6n8} F“fé id such as
hydrochl ori c aci groumydreagior &ai Jee;amsuant% Hsulaf gir€2acatkyhidroup aoi ¢ and

phosphori c aci d;ca DN@aIC gaelg, syﬁa\z@@eé OfHHC t@@ @asecahbﬁeﬁﬁ' &,
Oct ober 2002 - 11

trifluoroacetic acid, propio alic acid

mal oni ¢ acid, sucTRTHY cepnég E ﬁ2§ 1’&%?@“%% & @ &él Slol aLkFeY hey%Pual i ¢
acid, tartaric azid chrew@S@msj Hnet Kdr€ddl Adkyt acoup @nd @ran@sul f onic
aci d; an aci di ¢ idi19¢rdupUst agcBsdad | ifmPG dandcgbptgpic acid. As a b
base addition salt, there can be specifi cal l y nmentioned an addition salt,
for exanple, a salt of a nonoval ent netal such as lithium sodium and

pot assi um a salBrigif Zxgilwakemnbnorf tbramgiregt nmetal such as magnesi um

cal cium zinc, and algyd,pem 20 2dgh i Saldcnlinen o2 B28h G+ 20h 0,40 acid
such as |ysine and argioni ne a.salt” of ancﬁmanl ¢ .anmoni um such as

amoni um ~ net hyld iy (BEALERYHO akhfthi N AL hF taRPT uFRe benzyl
anmoni um and nmoneeddenoliareoniom Furthernmore, the present invention
includes hydrates, vafi ol vat e ;?é]?'i I o] p pst ances
of a conpound re resg‘n‘ﬂlgﬁb§ k% gabo for rrnl)J{ﬁStO{i‘l Fa’%ng HU?{ Q%ﬁ%an%e
derivative of tHegiddest an@éﬁ!‘Pb‘n hgan %‘%Wﬁé§ﬁ2eéoa€%@¥m¢@ﬁ o'afet hods
of pepti dQSSynthﬁf§ltﬁult%0M iR ERemard .4 AmdBclsknawes Rl hoglScolharf: 2R can
be mentioned a néet d of purification after synt hesi s by a conventi onal
pepti de syntheti “HB™'Kod "descri bed in "Peputi dogosei no Kiso to Jikken
(Basi c and Experi rrentFaIGUPépﬁl d2 Iyminesioent RPbust| phasYa, dasiedEtno,

Har uhi ko Aoyagi ,EMnrallenqral VoK coddtizeile ExPap14 anpdikkeni 2Rd@gaku Koza
22 - Yuuki gosei J m Qgsanég eput df\} The Fourth Edition, Experinental
Chem stry Cour se' Py an| C Syn es1's L1 i8S/ RieRo Aci ds/ Pepti des)"
(Sabur o AiZz¥ot o, Shoi @hgumsérrm@ oan |eHnerkineTdt oot Aumypshldsnd descakides

Keiji Yamarmoto, ilats@kbi1¥akam ya: Maruzen), and 30 the Iike. Furthernore,
when a side chain and/.or a Qegtl de am na ter mfna and or alepeptl de carboxy
terminal of each ami RGIYERA’r &8 YU BHLTVFUOInG EAEH U B HE Tife *Feri vati ve
of the present igqiwerithdpnerdarsadtivehaagentaathesn thetheablasmrdifitieed or

protected, peptigdg SHahBESi SamPnlstt Id;,V\qql, Q}gecpggbg@g modi fi cation, or
pepti de synt hesis is perforned using a chem call \b/armdl fied. anj no aci d or

an appropri‘at e react FGAYEENHi +7 oh FERHEIIEN et PHATFREDbRILSDOELLCESS § or
the final deprotefctihengafhitpepionie dynivesives as desnpléed amia nmet hod
("Poput | dogosei ntRreb i sPEkelt B 1°E, REACDE L SREM DY, oo

Synt hesi s)" ( NoBifagopeiRtya, f‘T’é?*‘s%Fd‘ IS0 S“H&FGHFRB RoyHef, M ch| nori ki :
Mar uzen), "Zoku ddsakuiicraeisal daatw}udaaiurhélKamsPepm i d@d gmcms
Synt hest Sy ?Lﬁ“:;rﬁ;er;r%@wsr%%ﬁ ' sazedsry o SEAEon8, 51 cen
Koza - 1 10 TardsakwsitiveuofoE 4.v Eaﬂagéﬁﬁéhméhekm@ Fefput iTdSgdeei

(Bi ochem stry Experinmental Course - 1 Prote| n Chemstry IV - Chem cal
Modi fi cati on and Peptl de Synthesis (edite y_The Ja nese Bi o cal
Soci ety, Tokyo KagakdiB8ffny, 1 T QaTRferrStoélu Pkaﬁaﬁﬁ ‘El%h%%el e(Cg'cr'em cal
Modi fi cation of & athei gi)ltathh@né|d®tlvartdveecorﬁdEueiﬂuhes4 gndasunori  Chno,
Yuui chi Karaoka,c gy Qt';}%' y%&plé*l f0 qshlral\{aadaus ﬁ\pr,ﬁiar ragh synt hetic

schene is |IIustrated nP ch, however, does not limt the
met hod of 20 sdeﬂE@Pan@t%ﬁe (Yﬁﬁ ﬁ?ﬁ@rﬁﬁeggn?ylﬁ@%ntlon

Phar maceuti cal anmpmastmansohamfr@rﬁﬂubqyuueauhloﬁefderlamdlahnwﬁ t he
present invention as an active ingredient may be used in the form of
tablets, pills, capsules, powders, granules, |iquids, suspensions, 25
enul si ons, creans, ointnents, aerosols, syrups, troches, |otions,

poul tices, suppositories, and the like. Using such a form enabl es

adm nistration to humans or aninmals via an oral, enteric, nucosal,

per cut aneous, instillation, transnural, and injection admnistration, 30
and the like. In the case of injections which is a preferred dosage route,
coIIordaI conposrtlons can be nentloned as a preferred forn1 The coIIordaI

o r

o " Y T



04 Cctober 2002 - 13 Hirokawa Shoten), "colloids" refer to "A kind of a

di spersed state. A state in which mcroparticles (di anet ep4iQctéder2092t hat
are not directly visible by an optical mcroscope are dispersed. It
sonetines refers 5 only to the dispersed ph ‘fne (particles). Dispersing
solvents or dispersed phase may take the forimof solid, liquid,.or gas, and
all conbi nati ons thereof except the gas-gas conbination are possible. They
are also called t:lﬂangelslQnd@éuﬂt@mﬂslmwtcﬁnsemw e F1seacdlibgd 10
colloid.” The col/ oi.da $s¢t|ons of e}ec_{) |nvent|on further

i ncl ude those di Sp&F¥8 1‘6%%) FLPHIV TG % "ipétﬁ r]y | §AG8r dp4et L8| & Bp2m
than is defined b@r nt heé copm®n colloid, in which the dispersed particles

cannot readily observpd byeag opti C@émgaﬁrébspwp%%qmééo&%g ?n%f ts
corrp05|t|on5|ntheformof solid-liquid uid-liquid Ra

liquid-1iquPd di §6eF§?oﬁl‘i"fﬁ‘i}?JcP'?‘?1 i tggreSo 0 Indrea@mpepnd . di“spéﬁ@eﬂ in
particles have ardramedelsiin tdteictange: dfenhtmipoiel idmfuAanagnt Ragl t he
suspensi ons and i C nese 2 ar gpei a. (the
twelfth revised ggp{)?%% é%(ri@?l{nﬂc%)e%ﬂdl I ng?:terﬁgcal?)g‘ngg i n(;%\/\EEl ﬁﬂ?% Ef rticle
distribution is FPiitaed shews HehFngesem ﬁh&@a&ﬁ@ Plfp§§6ﬁﬁ§ta1ﬂe i ncl uded
herein, and the ﬂ@@!?oﬁ@ii@lﬂii'szﬁm fricelRg spr epactddByaaddi Aonuas ef s at
the tine OL use t a~ dry,sol |t Jorr’@are %5 al so included. As the coll oidal
conposi ti oh% of f‘ 3?E%e%?vﬁ‘arlvlen iOn," theér &%4&n be mentioned fat

emul si ons, |iposones, Fsgkreal %wmmmm imheelbitkephAlpaguthenin f elie

emul si ons are Mgk phREFIT G SddIGhdDhe 31 uRE LAY oREOUBHEPaBLvE OF COST and
can be adm ni stered ﬁemxm prep r|n just priagr to use. In the case

of oral adm ni st F3erehedre é?ﬁ%r‘iecpezfcﬁﬁ “6ﬁteESF1I 5P dBPTRBAPERF LS
can, be used. Fataesul smarfts daEn ke arrmmtamon&dnas a pbeﬁﬂtred col | oi dal 35
conpositiop.in this c itjion,t e nuIS|o s descri bed
bel ow, as P?le fat enuls onsnlud’;cejs Ter %hr?%g%%ere 88‘6 Op}‘lg%foﬂ%%l A Hoit e
preferred exanpl énye l@al GrtHh@rr FOEAOCYLES .t RessrpRhidial Byehscytes, cont ai n

m ddl e-chain fat gy eﬁgéfélé héity B P Tk lhapllelt;yanegﬁbom‘;fgh&mda@i)&%})ed
in the gastrointestinal tract and thg]lizlr can efficientl %Pge iver active

i ngredients on tKBeB| by FrHEHR RS YALRXe g6 BX*eBPoSigh ¥#S1 onicron in
the lynphatic |igontnbsicetdibss fratrmeriubheidndyt hatscontach daga ytera desn
Phar maceutjgal cggpﬁsné ons that are adm nistered by oral routes etc. for

t he purpose of |ynphotropy are not linited to colloidal conpositions, but
they may be in the doBEHEFeL0Y GHAYSE CPABOEEs InepeutTRRN{ hiC R SPBHLDf t he
pLesent : nvent i gﬂné@fﬁfkﬁpﬁﬂJﬁb@lﬂtaﬁxyblb&yias(,%\lbcdpf)aﬂﬂ @é%jll ﬂgé@ﬁhrﬂiﬁr? in
the tota |ngre|en the rati e. Qi redients i.n the
total ingredient 8¢ céﬂoé)légl\gﬁ)e oarYéLnﬁ fntohcfaglonl%igl?ﬂou Lhtth oret hti’t%e when
the fat enul si ongamdattveorsr tderd viakgvedioénExampladfi wast adrin bytewed g j ust
prior to use), lnten3P0hardny, (WRIsIht phahl ahelf ianaequbsibien Peg JPGparts

of the oil ingredient, and an appropriate anount of water. Furthernore, an
enul si on adj uvant, a %Je%ltﬁq ilZeshopy ghanggsoancthgeanounh %ﬁtlbxlﬁja}m a pH
adj usti ng age“t’t ac’ikeb %‘E‘A%gléﬁenasg gatf ét Frﬂ)e{

surface of partlc el naft er r erre to as e 0| ase e S|on)

havi ng the oil .wg$ ‘@mlﬁﬁeqelﬁ’e toanogRalsheA L ABYt Fdtgor eE{*:‘élh FretFoid 3 ed
with a sugar, a géagyntheiiandaaldy e iseebnasrpal yephybene gl ycol, protein
and the like to change its distribution in the body thereby resultlng in
enhanced et ects. TheftBHcent &toys 6hapaesgint hhai sheuderefatiNe that is
an active i ”grEdkﬁé‘t?P&H}&dﬁ"uﬂ{%‘?\ el @‘iuftéth%HESBBPlvg\FPi}gfgfr@:@arﬁ’&léjqﬁage

formof the present 1nvention . ative to the total
i ngredi ents. As #@S 0@¢miW§Frté9(feé‘ntt°oF‘°FHélf QﬁaéﬁﬁYsFéﬁs of Faeh Halkenks 2
invention, theremgaf be- usethd@ybaawiaiionCokt an=seedoos|, saffl ower oil,
corn oil, sesane oil,_35 h ro enated oil . _canellia_ oil live
rapeseed oil, palm oiqlfq-ueey y%t us ofjfnpaﬁeaﬂﬂt O%)I P?al\;\% ?P TTH ?ffeCts

m ddl e-chalt fatiy nabhhblit mqielsedindehighgkeehptetopeigtic ﬂm&x%aaszooz

- 15 suppressed by the administration of cyclophosphamide.



al cohol, stearyl alcohol, triacetin, eicosapentaenoic acid, docosahexaenoic
acid, and the like, but they are not Iimting as |ong as tgaeyctsiadt 2002 used
for pharnaceutical products. Anong them highly purified 5 soybean oi
(purity: 99.9 or nore are contained as triglyceride, diglyceride and

nonogl yceride) is nost preferable for the flat enmul sions to be used as
injections. As the emulsifier of the fat emul sions of the 10 present

i nvention, therﬁ can.be used Iecithkns,_hydrogenated | ecit hins,

phosphol i pi ds ah3c? K& T2 det iv 85 Sf &hol @sterol and its derivati ves,

noni oni ¢ surfactants and the like, but they are not limting as |ong as

t hey can be use Wﬂ$ﬁ{q§ﬁe i . Pr C tfhins, hydrogenated

| ecit hins, and %ﬂ%@%ﬁo I pi ds E%Vﬁggn%fgggy%gfiéﬁxgggkénfor exanpl e those
derived from pl ant s SR laadd\iiosen d6TF VatAg8e OdeF N el £F ORT ahl VAR 8ignch as
egg yol k, &nd then|bkeraareseatssety Mbst fofl lbechyhrasnhaye(upsat urat ed
fatty acids, fromwhich 20 unsaturated binding parts are hydrogenated by
catalytic reduction etc. to render themresistant _to.0xidation thereby
produci ng the hydrogenated lecithins. H ghly puri di pal m t oyl
phosphati dyl choline etc. ,can be added to the en er. Furthernore, in
order to reduce 25 the adSorption tg |ipqg partficl es” of apoproteins in the
bl ood t her eby suppressiE?§their i ncqrporation ynto €he OiRer and to enhance
their retemtion in the IS P i

di st ear oyl - N- (nonomet hoxy pgl yebhgl eneHgl ycal sucgi nyl) - phosphat i dyl

et hanol am ne, a 30 phospholipid nodified with pgFyethyl ene glycol etc. As
the emul sification adjuvant for the fat enul sig the present invention,
there can be used fatty acids of 6-30 carbons,
but they are not,|l,imting as long as they can be added to 35

phar maceuti cal products. Anong them naturally occurring fatty acids are
nost preflrred, whpezid, @& exprgisestef Hwarch Chefldleasy bagiaumcik], ol ei c

acid, |inol eic aghtbsendd Oei0bol 20R71- gABupPakThtes. @ daykddipl enic acid,
and the like. As the physiologically accéptable salts of fatty "acids, there
can be nenti one®r W kaldidnde aF CREPIR1 Ehd! al k&l | 1 e &t Im9t-QMPs 8Kt . C8-As
the stabilizer ofs tdixdmil emdupi,oprof;itba phasedhe i cwentionyhdolgst erol
phosphatidic acid, albymn, vinyl rs, and nonionigc, surfactants are
preferred, but YT He bt C?ii"%xto i %gk S Sﬁ‘épa%rt%eél?%ﬁo bagl Kdbey $°uP

phar macewtd cal Pprdduct seprevegyts Hema 10130l 0 \d kg lpgmonipi dsne €BeClls t he

vi nyl pol yner, gmﬂéﬁyﬂqgﬁgy% alrucekc1pakyoxyal kyl ene copol yner, hydrogenat ed
castor oil polyoxyalkyl'ene derivatives, castor oil gol oxyal%y ne

| e
derivatives etc. as thd"foRPoNEc IOGFRagt A s RaheBECIRIESE HxPAd tHe €20
i sotoni ¢ agent sadpr dduarpf.at seenl si ansCdd adbel pgesemt represdnton,a thateancan

be nentioned gl i I , t L ke toth | piting as
| ong as they ca%gg%kgﬁﬁ%ﬁpgg§ghggﬁggeﬂgyggg %rg u%§§s%?%%%%2¥%gl gg%%s for
the fat etful si ofdtwiatdse ox0 ugsasenetpAveny L oarares pr dFewbies Bt ferftth when
sai d enulsifierggéhég[yugmmaalbpkgrmgg guelip, any PhasyBpCBugaldy acceptable
products can be used, and referrgd exanples include vitamn E._ As the pH
modi 1161 for t HErRAOTSRLIERERs 7 RAETBS BFGUBAL 2 nbaSRY DY S G R+

hydr oxi de, hydrezhtorl gyracipd, adt asogahebglugedupbud hérvyneyle qmwdup, rd ting

as long as they ifiers. t b ed.t C j.ca
products. The al\}gé%rggs]i”%gjofgp "t %8 g?{taﬁﬁg%esgﬁﬁéi%n[?%[gér}?c?@e{&%\g?’ofathe
fat enul stbn ofd@wwles%@ﬂlﬁ:n@eﬁ?ﬂéﬁygsgpPéPerébmyrhfb‘&htl D00 im but
those having a saBhi&yPoug,eadkasaiey10frabpit a St ilfd ¥Ry 2§, be
mentioned as a preferred exanple. As the lipid ingredients constituting the
lipid 35 bilaye m%faqfﬁ§qqhﬁ§§8ﬁ§loﬁrPH8'present i nvention, |ecithins,

hydr ogenat ed | eci t hilns fephresiplyebupsdefandidetindatiiyes fdwnebfgratml est er ol

and derivatives o] 0 her ;2002 - 17 and the like can be used,
but they are no?é$§%ffﬁﬁﬁmh§nﬁg%§ aslthey can be used for pharnaceutica
O

product s.3% eci t hi ns, IthyidogdryeedOrBEiLehl A3; Bnd PHESSRSSI pi §4 -8y be of
any origin, andafiy1 exaip) ort hosg-desi ¥edehy0Mmybopp antshe uch-@x6 SOMbeAN

oil, those derived fromanimls such as e ol k, and.,the |ike n,be used.
Most of |ecithi %Eoﬁfegnﬁh‘fé‘tn%l at Iy gagiysn,e r &h \Bﬁiaélﬁlhfeﬁealc‘}%gét ur at ed
bi ndi ng parts are hydrogenated by catalytic reduction etc. to render them
resistant to oxidation 10 thereby produci ng the hydrogenated | ecithins.

H ghly purified phospholipids such as dipal mtoyl phosphatidyl choline etc.
can be added as the enulsifier. Furthernore, in order to enhance the
retention in the blood, it is possible to m x distearoyl - N (nmononet hoxy 15
pol yet hyl ene gl ycol succinyl)-phosphatidyl ethanol am ne, a phospholipid
nodi fied with pol yethyl ene glycol, etc. In order to enhance the tropismfor

o M o o o o .




04 COctober 2002 _ 18 _ starch, etc. and as the alginic acid derivatives,
there can be mentioned al ginic acid propyl ene glycol esterngg odtssdrreopor e,
sucrose fatty acid esters, polysorbate, sorbitan nonofatty acid esters,
stearic acid polyoxyl, 5 polyal kylene glycol, and the |ike can be added as
the stabilizer to the solid suspensions of the present invention. The

phar maceuti cal conpositions having as an active ingredient the gl utathione
derivative of thejrph@saatuﬁ@ Ln¥enké mrmynsal Savtamn lancdawﬂaedsorthmué%@_ bt 0
m cr ospheres pr epar e i ng, bj or | e bl e pol yl actic
acid, polyglycol it ét"cilgl$i 1n§gg| afrr)gffs) Thet eo%nyglnc?n[cﬁ‘é) I F\%grggﬁ& &8n be
admi ni stered vi aemhe'mﬁhjlecdeanadéf—aqm to afmrmura alawtherlal anorlkydt igh-bapi on

15 route. The C0Iolro'aqalalﬁ@ﬂ'ﬁpsdjfb@ﬁshmﬂdcj‘garﬁ%v@h FirlbDes lorf%%%%% E‘Q?
gl ut at hi one_ derivyative resent invention can be prepared not

i e to.5the £ POSEG hoTROHES oy FUM G d Aot Sl SRG & Son Pha-
i ngredi ent such a:aasoybeanyoad:lds atxed eMddptarmbamdmsilf imerttabodhtas , purified

yolk lecithin undgnchgaiyngagl 40 doodGfamidt Wi chdudnheBu@ddgfyd Lgaui red

anount of water t'o conduct rou%herru sification using a m xer S I's then
pure 25 enul sifi @dkaaYhgIECEPEN2PYLe% e 9dd Shsy Ofp&akbRB§eAF2erotuch as
a French press, MeBbesatalyiéxe€l@dedul trasonication, or dispersion

equi pnent a honogepeous, si ze: contraql | IS|on which_is the |t ered
and t hen SE@I‘I li zed bg PRI Bet R d° ?h% ﬁ&pdreg]éis e Et nli"k‘!ﬁlaon
etc. to produce mhehghu@smm‘ atn ee th ik aetrtﬂmme ad@r—nmwlpw\legranpacanve
ingredient, may Rke.addsoy | Y3 1 (LG, 15 QS , 0 3koblieyst 896u Xi ng
the oil |ngred| ent OgndﬁfI 8&% al er d(}% tﬁje stgagea of roou @ ? Pfl%natl on,

or can be added éfaFéPuB%Jr n‘ér%‘&eda IR S5 %Rce aﬁoﬁﬁf‘tbﬁ QBP\}@nta{‘hat
can be added to ﬁbapanegutgmhppraodm;tem@ucrgmpet hahelkylpgkyephyhgne

gl ycol , bengzyl t 2 t

19 actlveillgngre 2? %’f&téﬁght %géoﬂla dd%lvatlv%%vvaélti §§g§\/8§ }O'%ggaé%‘lg
usabl e for phar rrﬁ@@BPvc%tl h?)’ﬁ%}d%féﬂs HFRPBva S0 |°|Ctté1|d-e§ﬁ/ér prryed, aﬂtl@@tﬁYbe
added to the fat geBupsi &naddsdy Magrsgpharatlivr acoegh- grublpi, fhgg afiltered,
and 5 autocl ave- ﬁtel’l lized, or it can be mxed prior to the adm nistration

in a prepared-at "GE8°RBHhe¥ P obt ai n a phar maceutical composition. For the
| i posonme, a lipid bildyer Ronst iat G8rt26ushkasyl egrovdp n, syptosphal ligeEng, 1

chol esterobgetc. japgd tﬂgpllgs@rpég Ve hr}g;a%d'oefnfbrtafnchee ghyt At Bipog, fegiy@ti ve

are corrpl etely d| ssol ve sol vent such as chl orof orm tetrahydrofuran,
etc., from whi chPR¥EIRRE3 stp vihtCaPRPapanst d3CdErARE - afPot ¥Ry apct @t or
et c, "to make a Ca$11y1 hgrodp | M bhiwedyill r@rloslpt,hanpdnspewedrbdpanalm@wr 15

aqueous sol ution ?88 as H@tteén)g qxlo?}gé)ectal OQCt%nﬁi" %rogasugaﬁ 1 by the

met hod of uitrasdnrcation essufe |njec on type
degr adati on treatrewp. o drdernyd tgradron asé‘°&‘§¢?6¥ébﬁaphpa #i posordeceny
constitutipng a pB@BHBCGMH&?Ad&%H%AS@ﬂ&@ hayi BgtdddLehpiogesepysaparticle

size. Alternativel ceutical co sition co ising a |iposome can
al so be obt ai ned®b aﬁ?% ”Yﬁg H 4Ry &%%&‘?@F%Bﬁé?%ﬁ]eﬂwgﬁcha'ég

| eci thin, phosphatopatirieiyl crhhhemdiciosetetgaedyéngrofipt hengl ut at hi one

derivative in et Q?gg‘lﬁ egéaéu Hl#oufé Q%Ir dogggagghlgggay ﬁm 'ﬁg it under

heating into wate ine ow spe g these organic
sol vents by ult rdPFPﬁ@‘a‘PFQﬁmdr EAPor &NidoR. tFGFaFﬁée%Fl #r¥RBpensi on, the

active inggedient of fhecgl Wl mndqral \(at)l Ve, i SestdandLdh tcq @y m xi ng

30 grinding in a pedium a tatlonmll rW|t | Tulo | o

al kyl et her suchaAEYhy‘a’F%i%/ﬁ?‘b@lc eqzlﬁula 2‘8“5 d95°B8r yo%g?al ‘%&T‘gﬁ% %Jg%%]ryrrer

such as pol yoxyeghghpnend 1603 pod -yanéy pridqeylydngrp80] ofl guoh, Rnhiegirasents

suspended i n wateff oLyl r&gfégaofm;g)]d BB An&Okhd géméuwe@ O ¥4 2
ter of SS

mean particle diane i's prepared usin |gh pressure
inj ection type agBRlRer? di Spertsiaiede @iphdnt f§ﬁ€ﬁc‘é§"81hanom zer and a 04
Cctober 2092 - 20 neghdneagidaidon Weorgiilader isutlidasadd apeximationdfter

of such A, R,, and R,, but the examples of the most

preferred combinations are illustrated in Table 1.



filtration,

in the coll oi dal

transpl antati on.

this is subjected to sterilization treatnent by a nethod such
as high-pressure steamsterilization to obtain a pharmaceyj4d gabb&anpesi tion

5 form The pharnaceuti cal
i nvention can be used as a henat opoi esis pronoting agent
by decreased bl ood cel
harvesting 10 hemat opoietic stemcells for
As di seases caused by decreased bl ood cel

production or ahnay nal

bl ood cel |
peri pher al

i n di seases
functi ons,
bl ood stem cel
product i

conposition of the present

caused
or in
I

on or

abnormal bl oodTakle tunctions, there can be mentioned the suppression of
hemat opoi etic function associated with bone marrow transpl antation or 15
cancer chernpt-herapy—mrel-odysplasti-c—synradrong,—perij-chous—aner-a;
congeni tal {af igi opathi x;neutr ¢gleni a oy thronboeytopedla neumropenl khaf
af fect s t hgtreatment—of—tromarmrmmomodef T Crenfcy Vi T (H-Y—TmfectTops;
neut r openi gH Gmonpanie@JB?San imhund§6ﬁ9$essiﬁ%2¥%kﬁapy 20 q2R{¢iney  |Hexyl
t ranspl ant gt j on, ver transpl tation etc.),| neutrppenia that affects the
t r eat ment GFEF’i‘Pflr act abt¥"Phf ec ‘i‘ons SRt ant it 8" Seflerle i nf%¥8tons, 8RB he
like. The dhgtipcent ] CaleuSOMPOFhIt | Onci@fizb he pr@@gm | ventian.£ag: al penpe
use or priepent IJv’ —ptHPOS5ES: Fhe—eolloi-dgl—econ sHt+on—of—the Pt Seht-
i nvention dagtiba adm ncisuer ed E? subTuigHaneous odyyeCHI gn Icodmsettsnyl [Ethyl
i njection, rapird Ttravenous 1 fjjfection, or dfip i nfusijon singly or after
bei ng mi xedH e aﬁC?WPG%‘iréﬁ“&fltﬂ sup‘[:ﬂ“i?z%f nyt?9¥ht B dodpPiPERtpesulaf shy!
amno acidg, telectfol ytes 30 etd. , or al ri.enteral m ni gt er.ed.
I n these Crggg‘yl’rh atrf'enrﬂl\/ ﬁ (‘?}’]999 i 5%“2% Q ngl n? ay_a Lhyl
usual |y abdyk e ~ ]g!olégéedae/enyl B¢ rrg/d@g:édﬁy he Hrretﬁod of aﬂzwls or akkeny
esterificathpn—of phat-frecett{cal—agent—suchi—as—y- I‘ Lonryr S—{benzy)—35
cyst ei nyl - RiExnyphempbseyicaangl (HIERL IA)BHEBAVI NQ Ruhel d@t i|vi t y a@kH4Snhi bi peng pr
bi ndi ng gl ytathiong S~ 04 Cctpher 2002 - 21| transf erlase (GST) to & Tong
chai n al kyl[#BEd kKidegpsavavisid: I carDéH2® or YivhEn [PHeyrrarateay by !
groups, ancukhglﬂethod R fi gilent |y deyel oping heratiopol esis-Rr h“g
activity in A r get_“organ o hang_nappgwr_g;__g_ﬁeﬂ@
safety by subgﬂ;ﬁsm ng éj}gmeve glpmentisaia non{ sekectivg physihehagi calgcnyl
ef fect s reltafed—to-a—varirety—ot{functions—of TGST,—sfirg netthods—beingfoun
in the pregepthilnvient ieB4are gt | iFHsH@Y t o) Pglvbit [t Hi one cdé¥4%vat i viBustdch
as TER117 Quf can jal so_be_used]f|or 1069Lutath|one c-transfergﬁie i nhifbi tinp
or bi ndi ng [BESPackut i PEFo3ubstnce 8lith as [ %F R N nilc_aci®d*hiving B
conpl etely |dlL{LLENT  Seifehsd Ur efy|Exarmlefss 15 Theacpi dgent i NeBidsOn W jbbeyaoWw
be explalan H—hofre—-detatH-s—wth—reference—fo—thefolfowingexanptes:
However, themexexanpl esiegBoul d{motudsedgensgt r erkhvd HEon t t hethgydope of14H38
present i nJyeption. [ The abbrevi ftjions of the ﬂerlvat vds and the 20
functional |BPetds pres@?H2in t Hfse FPHRTures, Feagfills et coWded i n°tHE>
resent inyehtion | ncluding the¢ {Exanpl are|t monl y_used in .
]E)i el d of orﬁ A _cheni 4}-{)2/9 an thp%ﬁpggﬁ ngs 4]( ?g ﬁchr;:\ QK(\\I\ ?be_Lg_\AkE__{%‘tEZD;
di ethyl et rgbctHVF: N, oM 44 et wl fordmgyﬁe ?L—'Bdggfft.,co et hylcla@ﬁ at e, g &t,QH
et hanol , DNBE: net-hyl—sulfoxdde—a-u—gtut-gm-c—ac Eys—eysteirne,—Phg
phenyl gl yci nagcnyO: 1-£13+#ds et eyl am ciepBOpy| ) -Bxgl hpito car bedeiin de [Hexyl
hydr ochl or i[dg; ——I—hydroxy[henzotri azol € NVM et hyl mor hol 1]ne,
Sod z: thiqh PCBG‘O Chl oFi288> Nab¥j03: 88 im bi c‘?ﬂ%bn@l{:‘%, Pd/Efal | adPE oh
car bon, Bod; |t - hutpx nyl | |P en Bzl.: |, Acg etyl . |-{
g| ut at hi on H ecx vaf i zes ()?9'[ KP ‘:II‘ quc‘;:g? Jeﬁxpni Féntkyg gyc\lnf hptc}}@gnr{yhuct
general royppeshowh i ncfggyre Ju o%éaci@&edfep@m fht@ySY I:Fetl C &xxaupl es |argizs
shown bel ow-{-PreaaFatten—Exanp 1—Synthests—of —DPhg=OEt—hydrochtoride
04 Cctober |8Pp02enyiP2 &GEI2 (4 lﬁoma)demladdecﬁttwl cHt OH s®sspénsi onC2425D
m ) of D phenytgtycine (8. 00 g] j|at -50C. Thefcooling df the reaction was
st opped andHChBR3st i rr8eclor 71%lhourSo%f1 r oom t &mpefatiure. © Echyl
concentrati Q%ﬁuhz% [ eact abs H C20H41 Ethyl Jac C16H33 Hexyl
HiC12H25 Decyl H C20H41 Butyl c C16H33 Octyl




5 m xture under reduced pressure, Et20 was added to the crude crystals and
then filtered to obtain the D Phg-OEt hydrochl oride. Yiel dj4 QétoBerobbl NVR
(b ppm CDCl1~): 1.1S {t, J=7.1Hz, 3H), 4.08-4.21 10 (m 2H) 5.12 (s, 1H)
7.30-7.39 (m 3H) 7.49-7.59 (m 2H) Prepar(ajllon Exanpl e 2. Synthesis of
Boc- Cys(Bzl 1- D- Phg~CEt HOBt (1.90 g) was a fed to a DVF sol ution (50 m) of
Boc-Cys(Bzl)-OH (4.34 g) and D-Phg- CeEt hydrochloride 15 (3.00 g), to which
were added N-met hyl novsphpaleifee red. 66mbli haandnwSex (4, QOl,g)axﬁi HC, There

reaction m xtur S t.0 t and ther ,stirred
at room t enper atecu\ﬁgqueoﬁde %n%ut eg E&;‘b%ﬁ H fiis r%’év)g HI dhdi8xfPact ed
with AcCEt. The Qﬁfg’dnlgéopﬁasénﬂagz 25 \mmé\ﬁchlsatranabed bakadecytﬂrl ed

wi th magnesi um sgid eaanmé%ué@ylaaéoapenaﬁIéét%c%ﬂca?c{ﬂ ited, The
resi due wa pur|f| ed by sili g% hr omat o raﬁ (hhexane/ cCE / 12/ 1)
ts A% %‘

to obtain Boc- OfS(BAFABIPRY r?%p*{l Bf g€ OLHP NIGFR (%Oﬁﬁlﬁrl@D@ﬂB)
1.21 (t, J=7.1 Hz;ro&lﬁ) 2n45cpsat8tfagnyl §ooyp J=h &Hz;saabdddaenw) gzo&@ (dd,
J=8.8, 3.7Hz, 1 2 0754, 8 . 5 51 (d,
J=4.4H2, 1H) 7 1@8r % e (’%yl 5‘}065 r%&g?g'ﬁ%ﬁﬂavg‘e]% %3;%‘ ntHHeS| sTBf e

Boc- Cys(Bzl ) - Dﬂ?defméxaaeewwa‘?ﬂu%zvee‘?saoﬁiﬁgwﬁearaypaomehéadéwilar to
that of Prepar atjrempExanpbab2natbhMiése ppra GDGL3)R, 9388 {;étré&écfrﬂz 3H)

g 3258 MR, 1oy (o] & T dffogl B o L3 g2 20

J=4.1Hz, 2H) 4. 23oap34aps RiH)s 51 D 3ugethml gEpup; 5anddthd=Hileéz, 1H)
7.19-7.37(m 11H) Prep%ehgoehgman@&ﬁsfdéym@%é @cth% Q%S (Rplh PrERg- A

Tetrade~l 15Thi swas obt ai nedb SI m | ar of Preparat 1 on
Exanpl e 2. 1H NM’-%“("8|58H%C€F)¥:1%¥ bg%%’(ta Slﬁﬁb Pf°P3ICISBB€ﬁPUC€‘d
22H) 1.39- 1. 63 (msleH}arade(ddgrdcdc iz, pxibdd'dZt,S]vH)lzs 86weadwhed. Bhe

3.7Hz, 1 70 1 1-5.35

1H) 5. 5;2 (}ﬁ?%%){!) é‘; %31% %% 111{:)2%23)8;% |or"1m%>%‘( mtl |e_DSSgS%nt 2%& s((Tf

Boc- q/s(le) DWH&QO{S%G@CQW%%MWE@ Wnaﬁétlhééfﬁltm Pat:ar,o t hat

(i)f ﬁPrleggE ati igsﬁﬁagghtlaliélfi &{Mlﬁol_ﬁrgm?flan me)lsn gsl_g_%(g &= 411£|¥2n Sééd'ﬂ) yl

(dd, J=8. 8, "3 7h8" PP, ?Bg(sz Php ketiag °314QF?&92F6 ‘he%%gzs(‘iﬁoﬂ%f

5.21-5.35 (m 1Hp 5cbadec2digvouliz, al_ﬂ—I)OCTtaI@—CE\délz@mllﬂJH))Bpepanatl on Exanpl e

6. Synth f ) 5 t ; anet hod
ynthespbs of BeeaGushBzidnf gﬁa@) (a 25| sy N@NE% s gh %BQQPi‘ %ﬂgg 0

simlar to that of Preparation pm CDC13
J=4.4Hz, 3H) 1. 93°§¥P3SPtMh lqawiefsrfelnyée LHAPYHPD, noeaaenyaeng ,group
4. Hz, 1H)2 86 (dd, 3=8080ps Bl TdEoupg)) r7G (wmbAatdohlwhbrdid. }—\HZs2H'|) R,

4254 35M I 15 AL AR Yo U Sl Whup, an octadecyl
Boc- Cys( Bzl ) - D- BREUD( CEt §1 ) T¢REXWa I TSIPai édb . abet Hdd 6 ¥d | Eroury mayatbe
of Prepar atton Exanrphendd 1&k NVR (dpmp@3ek3ed @x%?xgle J=4. 4Hz, 3H)

1.13-1.3435(m 10H) 1, 39.1, 66 2.71 (dd, .J
(dd, J=8. 9, gmmz T) Bach g *%A)J‘Eflgfz ad‘k”‘(o z’rdéctt BErC?BEEl’C“g% ”JQ4 2Hz,

2H) 4.23-4.35 (mluitbl}ahﬁoti@ B {mivellf Bhel presedtdidrentioh Fad9a7.42 (m
11H) Preparatio Sy, B C y. 5 Th| S
was obt ai ned byeg@‘(rrgtirﬁé%jgﬁn Itgtpf’(btee’?nt%h%f QC'LBr e%gr g’b%%ﬁg L&"E«‘é L)i

(b ppm CDC13}: 2pdgprefergely JpL- 3H) 1.13-1.30 (m 6H) 1. 37 1.65 (m 11H)

2.71 (dd,39=8. 7THz, A7hélZecorpdurddS& dgitseh®@d? by3tREZabdtd BofRuls. ( H) 4 12

(t, 10 J=4.2Hz, 2H) 4.23:4.39_( S.

1H) 7.19-7.42 (Fhayﬁill}‘eb}“éep%r%%r%r‘?céfa%’ijdétéO“s?%ﬂ‘n‘ésit% g?se ggﬂltlo“
Boc-d u( 0Bzl ) O esladecyrsy ﬂh%rma@d@@meSQAtéS gheaadchlaH®3 (1. 90 g)
vere 15 added tgpac Phc £01 AL (b GlaBegofd LLEBZLL eft! £ InRe ) and
the reaction mxture was |rredL room tenperature for ours. Water
was added to thécﬁéa%‘l’@bnasmB&t%hléﬂ?dcei‘Fﬁéet BMdWPHOIAéGE%Cl¢he organi c
phase wa335/vasheguw'ﬁt1hi&vaéceid dfﬂt&ddMabhdnagaeghugpsakiatQCZQ; agmhydri de, and
then filtered and concentr eudCh The r0%5| dU% S t;:)l Ei ed by silica gel

chr omat ogr aphy {hAgkane? A 751 T8 f 6b Boc W u(oBzI)

Q( Cct adecyl ). Yrelfludrexcerizs aH-JM\IMRrPE‘lS’BﬁF €D€€!3)ox@lse f¢idg=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) 2.37-2.5S (m 2H) 4.11 (t, J=4.3Hz, 2H) 4.27-4.37 (m 1H)
5.05-5.16 (m 1H) S.12 (s, 2H) 7.297.39 (m 5H)



30 Preparation Exanple 10. Synthesis of Boc-d u~0Bzl)Q Dococylt This was
obtained by a nmethod simlar to that of Preparation Exanplgd Getoddd 200R ~(8
ppm CDC13): 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) 04 Cctober 2002 - 135- 4.26-4.37(m 1H) 5.05-5.15(m
1H) 5. 12(s, 2H) 7.29-7.39 (m SH) Preparation Exanple 11. Synthesi sof

Boc- d u( 0Bzl ~ - CﬁHexadec{ | 5Thi swasobt aj ned by amethodsim |l ar to that

of Preparati on BRARPFE 8C1f NRREFbPpT DD ) fuppig tacidy madeigyacid,
1.2i-1.35(m 28krtid3asidPHhalibbadidp Car@adilec 8ed P itric acid,

(M g2, 152 2o 854550y, 20 bidnedote it AA0A AT 4 10

Synt hesi sof Bo@mgngf @BZ@L)S@We@?a@l@l@%ﬂ%Mm%mﬂe&wcamm)dmka laar to

t hat of 15fr epabakeonabxamphes4H N\@ré bepm cl@l&&(ﬁy mbtét: e sH)
1.21-1.37(m 22H) 1.

4(s 1. 2H)
(m 1H) 2. 15- 2. 268nf féw)‘ 2037%1%5(%’ %“iﬁrﬂl? aﬁ%%l%fzm“l?w%%‘f(m 1H)
S.06-5.15{m 1Hp8al26sch2&p YlQ@lQ@? @@d(mm,Sl-:BrRi espﬂrﬁsm Emrqﬁlet X a
Synthesi sof Bogs GhugrBzbi- 0 { Poresy| nd 011 syRSODS hadsigg, ar to
t hat of Preparation Exanple 9,251H NVR (bppm CDO , ) : 88 t J =4. 4Hz,"3H)
1.21-1.35(m 18f)¢. 49(’9 agypiguig_an ‘Prﬁ’ZH) B }igh & 'Bas¥c amirio

(m 1H) 2. 18- 2. 2GEud1EhcR. 39 - Py Shfen a@d) drdilfine J=d.4dd1a 34 lthbr‘&_;a?x?L(cm 1H)

5.06-5.15(m 1 2 m Pr [ at
Synt hesi sf)f Bo?)r%ogi% zf‘)?[g%)% Ié ?ﬁggrﬁhlng%@btag@%)e@%y arre aIS| m I ar to
t hat of Pr epar agisanExanpt eige thy NVRUoBL wphm lemeng) ammaggum a4, 4Hz, 3H)
1. 21- 1. 3535(m wbAbldndgbBanblidu 58- M&ém@@n TR ?pr%?sem above%ta%nz 26
(m 1H) 2.37-2.55 {m I-?( (t 04 Cct ober 2002-
4.27-4.37 (m iArlgdes. &} %sa%(ﬁ? ‘H’}rlsmﬁ i%l"%fr)sﬁ SIYStALl 5
Preparati®dn ExabpyeoiphiSystbesisced &0ca @anpoudhy |neprestenteds b_T1h|t$1e| aas
obtai ned by a d that of Preparation Exanple 9. 1H NWR (8
ppm CDA ~): OQEEO? fggmﬁig JH)3H) 1.21-1.35 (m 10H) 1.43 (s, 9H)
1.58-1.68 (m 2H) 1The-9lgpathiongder ivatives qimthpHprEsent) ingepiiopH)
é 537(59 ~(J =4. 3ban BE) S}lﬁ)tﬁlesz]?zéd 3a7cc£dﬂﬂd6ﬂrt®$/t5> ﬁﬁrt&ol&f(déﬂ plald)tlae12| (s, EZH)
m eparation nt hesi,s .of Bo z| ) - oEt
This wes obt ai HEBCBSELE TERREN LRI, At CHl Or prdisar af NSRS Pe 8. 15
1H NMR (B0 ppm cebChe)mendt PInéd , aJm'lttmelt Oﬁafﬁ)urﬂma(tsorQH)ftlerg(Syzttd)ESém 1H)
215-2:26 (M ) a2edfodnBofin fdhe Aid Dfibnelit fidtnotlcbdtngadin(m 10
S.05-5.18 (m 1 . 5H) Preparation Exanmp 17.
Synt hesi s of Bo@e@lm@,?‘;"%%’r)“‘DZ@%LF‘IEP)“Q’D&%& @nd ?érﬁ’e%lf-‘i&f‘éa(lzoo
ng) was added Pepaidéospmehsoisl)i oNEED Ml Jurofy B0 are@sucOBaltp-, Oesuadeoy| )
(1.40 g) and t ct r at. t pher, f hydrogen
gas for 14 houﬁgygggﬂ llﬁ? %levgae ﬂ?gl{g er |D?c‘3u?‘drﬁ%§’ \I%gsk%gglncentrat ed
under red¥ced ﬁﬁé@gurﬁozaT@%he ¥lé§ibﬂ%5%rfé’aﬁfd€ drpesEad Pepptido (The

Cys(Bzl)-D- Pth@E&thVﬂﬂD@N@fl@ﬁg}é@flﬁer{@l Qﬂﬂanﬂ@ﬂr ¥y 2and stirred, to

whi ch Nmet hyl hol Th
re;gtlogem itupégﬁgéég“f’eﬁ?% o a%ﬁgﬂ (Sﬁggao ©

room t enper at urémboo, 4sh@m:l$1 K’&mnncym,erxumasaladctatsmltar eu{@samdhlemtract ed
W th AcCEt. Thg 9aRa] OLC ROATE VERNBSSIC el ddlc iV lam Yl Ch bl R TE ARSI UM
d t ered an

sul fate anhydri concent rated The resi dué was
purified3®y si thealyke. 35Ftemlaﬁm<b@€ramﬂﬁr(rﬁr$e1m@/hﬁe05tand/2w $5/3) to

gbt ﬂjn ?Ogg U(%_P€Baé)ar&ﬂﬂgt%ﬁnﬂ Qiricg/gﬁ?%é Jpep ﬂgj%h%%% v2@@2mind1
| e
J=4. 4H2, 3H) gloéleﬁaa‘(‘ﬁﬁ? Ses ‘%F&C?“se %gtll%l}li‘%éh(emglé‘ﬁ)a%{‘(lﬁﬂel 98

(m 1H) 2.13-2daBifatidé)op. ﬁge(mcbséuﬂ:&vmmmma Bl t2 t3@regd, has
J=8.7TH2, 3.8H2 2

4,48-4.58 {m ?ﬁ%w g%‘x%d‘gfﬁlé‘l‘_‘%cﬁgfpg Ab'é r(dpeﬁ_%d 49%%5%%3) Wé‘%é%g
J=4.6H2,31H) 7l§0f91119‘”?%bnlﬁe%#plf@dllf%%l orpfpeptide

d u(Oys(Bzl ) - DsPhgne B ) 18 gm@mwdldyck m{aumaaiayAndid@fa@e solinbi on (5

m ) of 4N hydr ochl oric aC| d was & di oxane ti.Qn of
BogQ u( Oys( Bzl FEBYPhYE Y )2 QR’&EF ecyl’% a( Wil C)OHdllheog’eé%t |S(oe#%r%@>(<athure was

stirred at roomtenperature for 20



15 hours and concentrated under reduced pressure. The residue was dissol ved
i n di oxane, and Et20 was added thereto and stirred overni gjatQctédber 200bi d
that deposited was filtered and, after washing with EtzOQ, dried to obtain
G u(Cys(Bzl)-D Phg-CEt) - Cctadecyl ) 20 hydrochloride. Yield: 1.50 g 1H NWR
(8 ppm CDCl~): 0.88 (t, J=4.4H2, 3H) 1.16 {3, J=4.4H2, 3H) 1.21-1.34 (m
30H) 1.56-1.66 (m 2H) 2.212.34 (m 1H) 2.41-2.52 (m 1H) 2 62 2.72 (m 2H)
2.80 (d, 25 J=4.4dR2, tl’?é‘bflslaQGCﬁe%)ro%@):t40g3bﬁ 8 éﬂae%i)n %(m 1H)
S.51 (d, J=4.6H2 1%? % gt H%] ‘(. 6H2, IQ :
J=S.OHz, 1H) 8. ibe é\/"\? rhr‘?& Retngat bt i cigve e RS IR i n
t he above ExarrplmerandiePrsa'pmha!ttlwnCE)ea\nrplteg ahtepugbdogoSEi aerd il teet hods
known to a persao I I r

or epar ed. ExalTpr:fe‘th@Aé SLQ&arﬂ%(%&tperER@nt:Qh 9&{399&9) l%\%sy(Nofuo
hydr ochl or i’de 1H 24WR Y@~ ﬂ? suepE&espy Hagghiko {’39‘4‘3“311-?2 MJS‘H)“!PI% Waki:35
J=4.4H2, 3H) 1. 20:rhzdh ) m"2z3%H) 1¥ak4hinh6 (a1h2tHu 2- 285 361 (K80 lH)

2.39-2.54 1 d 4_Cctoh 02

£ S il A st

J=4.4Hz, 1H) 7. ERYAE30 (Viol-104) Pepsidd, Syanhass) LH)(edigred cby Barupd, 1H)

%ctmd(brts 3"')II £ ﬁlll@kg@@{%ﬁ&leh DP@@l%%);QTﬁck:%x? B 4 Sz, 3H)
adecatr.i en roC ari de iy

1.16 (t, }%a. ZHZT %ﬁk"fhﬁ ¥ 48 FRFN?BF&VE% = ?ﬁh%ﬁ) to 932.13 (m 4H)

2.20-2.36 (m m)e@ta@oz_;oszl( (Pibkhe®i50Py SBxper im)tA ES(se 2H)1 4. 03- 4. 26

5H) 4.57-4. 8:S. 64 J=4.
(7m15 ;D41 (m 10 H)lf%ﬁg Ly EQ% ‘g& §°§’§f%ﬁ#z°“ ﬂﬂdzé)e%’s? B s,
3H) Exanpl e 4. ‘\.F(h@fé(Sle Y epipRre- bEt %xm%@lquw:ﬂloﬁ%ew 1H
(NIVR (2 g Hl)opm Sng:h@kyooK&%a«u pdF4n4tz r T3 allu%tﬁléltg-éuz néo—lk 1u§1|d)s2 hgf&g %23?
2% 2.79 318 f%)Hl‘é‘%é%”Ea%lE{li)nl’ﬁl%%O%e’z%g’(m Zté\(ﬁ)mf& E)é A4 (m 1H)m
5.50 (d, J=4. 5stecm)d Yolemgs38 (Yasuher) Ghivd, (Wiuizthi)Hhrsldka,1Humio87 (d,
J=8. OHz, 1H) 8. 7S?ak(ll}ra§va 3h|)|.rg§ﬁﬁ.rpbl§ ?
Ac-d u((,ys(BzI’> D- Pha- OFt ) - O(Hexadecxl 1H NVR (b, ppm. CDC13): 0.88 (t,
J=4.4Hz, 3H) 1.L18-1. 36PERfesspy 3ysYhqthy f(?ﬁe“’fH)lSl ldé%t@?t(eﬁy iPH) 2,01
(s, 3H) 2.16-2. %(a@mleaH) wRidh, (HdyedeB, Azes ddkHa, inidit) t21e851e(tddd 3%

J=8. 9Hz 4,2 4.5
4.64- 4, 705? h%élfég‘a z?t‘g)ﬂ%mg%ﬁ)‘ C(%3%(5@( %@fsf"%ﬁzl“"%ﬂ)(tnk 83 (d,
J=4.9Hz, 1H) 7. 20 7. BBafRpceoH) c71 400fRos Jeipnhaviigy Ehengiletethione

ng(l Q)/_S((E)iz:gi3 ?H&q—..@%tthve( bet eadepyébbesd rmi:,r4 IQCLMSﬂVdsd%nlﬁfMg?e(b ppm
1.56-1.66 (m 2|5|)“gfe§i§“§6m?3h L?LH)‘S‘%& AR t’%f‘z ‘“Q—fn)]‘f%gftf 75(‘?}1‘15'2%0 2.80
(d, J=4.4Hz; ~2HCa®sBBebs, p2Mieds03gna®eles Biguidissl-shsgensionds 1H) S. 50
(4, 9=4.5b8, THenlalulod0clMind by deddhld obsbly, 1okubsd7cbdondss. O
1H) 8.71 (brs, Oct ober 2002 -

d u(Cys(Bzl | - D%rl%ﬁtr)?@(lbéa@%?r|ﬁym%%htf<b§%%fe1ﬂﬂvﬁh€81&bﬁn cBeisy: o. 88
(t,Jd=4. 6Hz, 3H) 1.sL&h( b, IsémdbiaabBEd adxaﬂaﬂs&ﬂat(mn BHhLk6s1 086 ahima2k)

2.20-52.36 (m 1H) 2.41-2.5 272( 79 (d,J=4.3Hz, 2H)
3.66 (s, 2H) 4. 032 4""‘2‘6%%}5%&&%2% 6‘?1“‘{ 922“55??&603_4 AHz, 1H)
7.15-7.38 (m 10HpEti3lag idnd. tEapsaeyal, saanc( o, n e i@t aﬂm)masm(abngn,

3H) Exanpl §8. G L,l,(iq%(gB; kaD- Phg- Q( Hexadecyl Z~- OEt 10hydr ochl or i delH NMR (b
ppm CDC13): 0.88 (t,J=4.1Hz,3H)i,07-1.34(m 29H) 1.46-1.S6 (m

2.21-2.36 (m 1H) 2. 411D, GQanaiFl)"@ BRIeC HEong, whnigh Ss76( éi’fej%ifeﬁz 2H) 3.67
(s, 2H) 4. 00- 4. 2BlofsageSipude56e4d1 bd{dnl Mdhpi(td onk-4anHbel GbHE i 3n28- 738
(m 10H) 7.75 (%ééf‘?'lf%eél_'} 2(dJ =4. 9Hz, 1H) 8.73 (brs, 3H)Exanple 9.
d ul Cys(Bzl I - h radecyl ~) - OEt hydr ochl ori delH NWVR (b ppm CDC13):
0.88 (t,J=4.4Hz, 3H) 1Tbe- c@lsam@hlcmsqtch%t@m pZEpept2inyeggion

(m 1H) 2. 3952. S2(mn bl) 42£59=3- 49 £51 13K 2. 78(d, J=4. OHz, 2H 3. 66 (s, 2H)
4.00-4.25 (m 5H) 4.56-4.64(m 1@5.5‘%%‘344& 1H) 7.15- m 10H)
7.75 (d, J=4. 4Hz, 1H) 7288°Fdigg4taHpakagaly Paydgten éﬁ)"?‘?éf&ﬁﬁﬁé" 0.

d u(Cys(Bzl | -D Itht@()BadgcgaE)B’hé]ﬁhmmtobd'ﬂbrsd@hdel‘dl\m(@acppm ed@d€isdn; 0. 88
(t,J=4.4Hz,3H)1.07-1.36(m .21H) 1.46-1.S6 (m 2H) 2.23-2.36
(m1H)2.39-2.52(m 1H) 2.59-2.70 {m 2H) 2.78(d, J=4.3Hz,2H) 3.66 (s, 302H)
4.00-4.30 (m 5H) 4.S7-4.69(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) Exanple 11.

a u(CySI Bzl | - D- Phg- Q( Hexadecyl ) 1hydr ochl ori de351H NMR (b ppm CDC13): 0.85
(t,J=4.2Hz,3H)1.17-1. 36 04 Cct ober 2002 - 30



(m 26H) 1.54-1.66 (m 2H) 1.95-2.12 (m 2H) 2.26-2.S3 (m 3H) 2.62 (dd,
J=8.5Hz, 3.7Hz, 1H) 3.72 (s, 2H) 4.04 (t, J=4.1Hz, 1H) 4. b4 ddtobet=bobHz,
2H) 4.75-4.85 (m 1H) 5.36-5.43 (m 1H) 7.17-7.46 (m 10H) 8.29 (d,
J=5.4Hz, 5 1H) 9.05 (d, J=4.9Hz, 1H) Furthernore, by using the

i nternedi ates synthesized in the above Praparati on Exanples, the follow ng
conpounds were prepared. Exanple 12.

a Bzl Tet I hyd hl d le 13.
G u( Ora(brl ) - DIPHE A PRPEnTo FEREIRESTT FEFER b 1 orFHe Ehribl e 14
d u( Cys(Bzi | - DXRspedsedt yt)i%eO( Dbdetgte hydviobdh onickesdor Haings e 15
d u(Cys(Bzl)- D(Fc’ﬂ%mQQQEtx' )éoqmﬁs?tm&'@caté hydr 1;%
A u( imlar
|
u

—h

Cy~ Bzl) - DPhlic% ~~- decyl Z hydrochlorid the
ol | owi ng conmp&Pat E‘éﬁﬁBﬁﬁﬂEev\%F% ‘éhs%‘?’é?)%ﬁ ed KoriReltings ES?aFrP&ISe 1.

go (Q/S»E Bsl ZEXDd?h(y- @oEthé- @LEpérngdrplcdi&@ru@l&ﬂ'ﬁm%)Snemj ; v g
arative rachj ori de
Co%ar ative Ex?tS V%n%! % %%&g&%} %% L'%ﬁa; %ﬁ t%lcﬁ ocC ﬁ%rlh%ec%‘:llér

ment i oned abovellqeeﬁipapat gee, Eadphbl 4COI@U(WIB¥I9h®‘-@Pfg Yoty lthe - OFt

30 hydrochl ori dasSpael Ebﬁbexaﬂp&@saf@rp@éwﬂ@tl ofhedf dhe £Qld ddaled
conposi tions of the qig ggg ne derlvatl ves of e}present |nve tion are

shown bel ow. EX&FIF8 WA ATV 6T - The f efi%iHrT ds an
active imgredi enillphd.§l uThe hiohbtotéal veompes dfidbeaang] ehe \mscemrtrl ed out

using a hi gh- prig3RuigohNkGELALP LYrPFude Oédn S5 Qb u%%giﬂ ! P JAygeni zer.

(1) The high-pressure I npection type honogeni zer nom zer LA from
Nanomi zer K. K. heyiingi adsyosRtlBclIFigE RAFT¥G R SiApddirills defdngdycerin

used were 5 thgse that cemmolecdNis By enDUSKyid) Qﬁsg(e?aséaﬂpafﬁtﬂ@l&é@' K
lecithin 6 g and purlfleg soybean ol SSOaQ%\ABra m.xe a mxer while

heating to homSGERStt 7oF61Y h7R> SRt Adde ™ 6l W b "t]*r?eé/ogﬁctﬂpé’t fi"She
derivati¥é of Eecmpmplsent aowpomstioens hier tdied rfrcetdn taf E®lhehdgeneid,y. A

sui tabl e anmount ; Q;fglql_x&sﬁm 6@9 M@Iﬁj dd hrutﬁczt.llqrt;uw @iagdeed iand
rough-enul sified a. mxer, H was adjusted to 7.4 with anaueous

sol ution of sodtlﬁl"hlﬂyéit‘o‘ﬁlt‘ﬂ“eh S3/9;19f e‘r‘rv%%rer % e gHdde 56 h PASTAC LaFount  of

560 g, which wasvRULeqdeaMbetti e (sd Nhddte MNanommzer 1LAmLS amodd them,
ermul sification pressure of 5S0 rggf/crre by passing it through the enul sion
part for 11 tirfBe sTReepaieeARd feTeH HrItucesms bad tay det HeoagRse. 2 p. m

filter, apd th@ttalrn@l:agéﬂal Pe @ @MMlﬁ@sgicas&m\ﬂlaJn) @3¥e Theluded
phar maceut i cal ngom tion of the 20 .gl.utathian \y{l vat.i ve .t hus obt ai ned
et\'/‘e tgh( e

was found to h f LORFAgE" dYiahet ™ ('st Hfddr's % ftro‘n") 1907254 nm (75.0
nm, 194.5 nm (AnhiGedm) andnchd 88atl emwn {BRrE mnd dheescrespare dngluded

di stribution thetrlégno' Ln@hase mélmmraalcIc%%@ol},el&elqtns%&eg%traerrbped
three tinmes using .Nl COMP-370 25 ( Nozaki Sansﬁ%lo) by m C g
scattering met REGINghEAtehe bniitSi O RS & dtrﬁ( tsé’tlr’%h FB‘f F&n
bef ore apd aft ansbi Ilhbahdecm wthal2 Nmfilter and the content of the

gl ut at hi one derivati éoﬁ% géﬂ@i%‘?)ﬁo% W.ed Qy 'FltPngreste owas confirned

that the cont ent of nor e forefl tion was retained,
honogenei ty wadnyeodioandthéere (tan dtfhlwldéﬁd/eﬁﬁtv@mlflslzﬂmpl e 4 was

stably m xed injtheoRkl, pB@ﬁfdem& AR tdrfd @he WSR2 2N adlop@N@hemQl Ut i on
of the glutathione derivative of anpl e 4~was m xed with water for

injection at af@s GREL85CRSFES JFoB Rﬁeqeers‘%edsﬁlé’scet Fhedt 3% PRe al nost
sanme finab congewifidedoatofod ¢wdtrand hearglhd atduiones tebateidv &yl we xing

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



04 Cctober 2002 - 32 immediately crystallized and the content after
filtration with a 1.2 ~mfilter was confirmed to becone 7%3%@dtober 2002
Exanpl e 1-8. The gl utathione derivative obtained in Exanple 4 was 5
prepared by the nethod of mxing with the fat enul sion on a snmall scale.
(1) According to the nethod of Exanple 17, n-enpty fat enulsion that

i ncl udes no gl utathione derivative was prepared. It was included in a glass

vial and autocl awsl0 rakeehbize8nsWBhah ¥8scs1RrRudal tdigerated Sp 2540 be
used when needed. a%1_2)

The gl utathione derivative of Ex | e 4 djssol ved at
20 ol i o 4.tha% Kt BeoPOBEhARBL BaNs YAl Eetbl SR e i e
enpty fat emul sigarstobtiatredinal 16rid}y andativat ureen refi fiios oint2 b-de15%e r( 3)
The pharnaceuti . ! us, O i Nt istribution of
the oil phase e(rgrlu%:tsli%%ggg E%{j9€8£$h§? gﬁlétﬁggoe@rp%%%? ge’}mlcﬁcg}t%nss&ha 1)g°even
after the passaddrorgy RBYLSMAFreRr hixFhg, Lwhehathic corwitt asfd ttheszQ fat

gl ut at hi one der igratlisiensnthhe doRtdinfdl§EycpPassed r acii HmdRtaiingd 90% or
nore of the feed anount. Thetﬁééegti Veness. og thcg\ﬁ%! ut at.hi one derivatives
synt hesi zed in ERARSPES 2 96 2oRf TP RS BEi%w T2 B &ifSil-e 19.
Conpari son of tHerphhsi phoppeal oSt dpnpheyredy téee grdwtldnhiteme tderi vative
(1) Bovine serum,ahBuphh £bgpelneises, relerdtd, @B +HUIREGER S

phosphat e _buffered saline iherel nafter referred to as D-PBS), swne |liver
esterase, 18nd r d65M 50 PPVBFS estErase were purchased from Sigma, 6-week

old male SD rats wer @hpufehasedl$ions NoHpore Jugsand irRramelonolcompi-iskder
mal e Japanese wiifger gbli s %rﬁ%ﬁwﬁﬁﬁﬁe&’n f§ﬂm "% Waxa-; O g day of
ed” bel ow, b] ood WAsS ad

t he i ncubation experinent descri , rawn fromthe animls
in the 35 presed@@reAiRBpAr { ROWRAYRE pl Hhrel ek Rpdhe &d It Hagarddmntsr inse.
H]lcman plbasma_ Wa&hﬁb?taita@diﬂ@@@aﬂgd)mg?lhcm?bé&une Qe ?ﬁf&bﬁ&&%&d- 33 brrgl es
after obtapning their sept e gl ut i one derivatives described in
t he Exanp?és an t"é&ﬁﬁ&fﬁg i?/g E}’gﬁbl"&e%?tQ%gg% STRHS 1M énd &rstu‘ev@%lve
incubated for aihigredienfreare adnemzynerdd dof uti-dmdawistg pirierf abl ovkng
composi tion. Acqt gl bhb! fapes AddEshE Gddf | RAC PRI BelNaghi vat e

the enzyne thereby to st the reaction. The concentration
gl ut at hi one der P@atFves rhetpk! depFcr eI Ze ¥l fdY fRPsPPLidsensReUPEdoby

HPLC. For each tiamerpoi ntirohedifoitde &stainalse canzdmvexper ianethpitlheeppan
val ues fr two _ne t nor . det 1 ned, far .the_r and
rabbits t gnear?nvggﬁégno %‘?%%%h %%ngt:lso r%nﬁ'h%eé)f%gpvﬁl%&ﬁtg s g%’é’
det ermi ned. For agdniehef like expere e aasa, nadsRtyes Fnirttherngreef the
percentages rel abir¥8ctOodSphiiid Bds cancantdatdedn rffeirh@ddlcbt akhkfReoil
derivative are sgown in |g(g£e 210 4t. ﬁgg ne Il\éer g;t rgﬁe %ng rabbi t
liver esterase EXPEFi FBRtS hélaégﬁ‘?ﬂ s (PR F 385 &5 Barts 20
Swi ne or rabbit elmuleiossterase/d@»RBIan-He paodis ik0 ng-til at sulgeonea
derivativeln -e L ( fl Jal 1,91 t tion
Txture | 2019628 ﬁ?}g ; f%%&%’%ﬂ%ﬁ% S R A LR e
pl asma: 30 to 4@ngafhe tike B LR IRist i Iditdd ibad ipdeddd thi PRIAZO

myBSA/ Ml - D- PBS pErébgd) réoil vsey i ¢fhgldddntdtifera sder irhat icvacehtethbaonl :
one part (the -foifn%Lecggcentrati on,in. tq:e. reagt iton mxture.is 250 30 323

ug/ ni ) utathione derivative at 1s an active
ingredient contained in the fat emulsion, a preferred
30 dosége 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 o0il, cotton
seed oil, safflower o0il, corn oil, sesame oil,

35 hydrogenated oil, camellia oil, olive oil, rapeseed oil,
palm oil, eucalyptus oil, peanut oil, wheat germ oil,

middle-chain fatty acid triglyceride, diglyceride, setyl



(3) Since it was considered appropriate to assune that changes with tine in
t he deconposition of the glutathione derivatives obtai ned g4o&beer2922- 4
follow a |inear disappearance curve, the deconposition rate 35 constants
and half lives were determined fromthese graphs, which are shown in Tables
2 and 3. 04 Cctober 2002 - 34 (4) The_abgve results reveal ed that the

gl ut at hi one derivatives conprising alkyl esters having 12 carbons or nore
have a relatively high physiol ogical stability conpared to the glutathione
derivatives con?)i/¢%f#?tb a%8ArYd eshaalwlhairigeed iear BdAgsepentasnoYabl e 2

CormpoundDeconpogé td Oruded$a Hansdriic b.a)éﬁi\/yl raadl kwer 18xber B8€ they are
10-/unit/ m n) Decorrp]gm i on rat %ﬁonst aq_'lt]1 Yy Egl t liver esterase (

10-/ uni t/ mi n) CofparatTie St v&" ¥584269€0npar at i ve Ex.
488. SH9. Zaamlwhmtﬁamtlmdamoeil@tl@ 6 BgohgExarpl ehdghdgopuBsbiedxanpl e 1
009010 3001 | Fopphee i 1 (uSayTae 53 LrChEpRuRdel EBhEathle 40 rat

plasma (m n)Hal f |fe|nrabb|t pl asma (mn) fe 1 n human plasm
(m n) Conpar at i vier it chqlﬁielfsdlﬁﬁﬁﬂldéoﬁﬂér QPP%?%lE‘A‘erlde) is most
20. 21236619Conpsiretd b X .fA Ihk fdt Exanplien to383 nExanpse

6- 1084- Exanpl e flnlJSe4c ?1203n151086ExarrpI e 1-24514- 04 Cctober 2002 - 35

As the emulsifier of the fat emulsions of the

10 present invention, there can be used lecithins,
hydrogenated lecithins, phospholipids and their
derivatives, cholesterol and its derivatives, nonionic
surfactants and 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 oil, 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
glycal succinyl)-phosphatidyl ethanolamine, a

30 phospholipid modified with polyethylene glycol etc.

As the emulsification adjuvant for the fat emulsions
of the present invéntion, 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. Among them, naturally occurring
fatty acids are most preferred, specific examples of

which include stearic acid, oleic acid, linoleic acid,



Exanpl e 20_ Conparative experinment of the HL-60 cell differentiation

i nduction and arowt hpronoting_activity in vitro of the g~b4iGutdyes 2002
derivative - 1 5 Using the differentiation induction effect on the
granul ocytes or nonocytes/ macr ophages obtai ned by culturing the human

| eukem a cell HL-60 in the presence of 9-“09':,5- retinoic acid (9-cis-RA) or
activated vitamn D3 (la, 25(0OH)ZD~), and in the coexistence of the 10

gl utat hi one deripyakiivae atibxampheseand 48ed Comparatd veixamiesyf the
present invention, t'hig (r}g\éﬁg pronot i oﬁr; activity was tested. (1) HL-60

cell's used were ¥ ERESRERPLBaRk! 19 phnkRte eaosts Rededech
Resour ce Bank, el bHomebbid@GRBO88Bb21i|metal osabineeand tadl kaa ISitran Gaird Hret hod,
the lyophilized J1 s$hegks that were thawed before the start of the
experinment and subcul tured were used. Subculturing was carried out by
centrifugi Rg (1S00 r P thenPhabéd}zehectethe {3t SRPeriaomic iiheuraesent
recovering 20 antvntdohyt cAgLestefoR, fpestpitad idi® ddiqyi i durdn, vinyl
concentration of albout 1/ %98 ‘(“% t8n2cx519 §cet|;almstl rﬂe?. As the culture liquid,
an RPM 1640 mediCUMTEsRr aPRPndC02 ot B HaVIHE S SHUfimRESL USEE - PAF The

cel I s subcul t ur gdeiyn age) nper dindtoverasl byn2xrs ditay fasgatieomddesO®or pm S

mnutes), and wgfiR Ha3RaE$Ed11 Prédgces! t Ulifodd Gigh at 2 x 10 cells/m,
whi ch were plated _on a .culture plate at 1 m/well. To this system

, 4- wel

were added®t he @Od’[yé(tlﬁl’l’iﬁéérﬁ‘éh Q¢ VRS ofdExHHpIvE WL Bedimed (11,
Conpar ati ve ExampllgalkgndnE&ogppeal i vieo Bebixaliptlend aapad yiiehf,er enti ati on
i nducti on subst LS: , ( o Loul. r.. well each of
an et hanol sol u'?&%%oéfg'ﬁt%ﬁggg}f%%Jr)gn?lggt@@fulcﬁqlo%ﬁle, dggﬁg@%ﬁg@—g:g_ ci s-RA
and la, 25(OH)zOo3skereocaddedlapxpakkybeme Metnidat iver)-egch asespect i vel y.
Then, 1 ~I per wWehlioc3d2ceachrottehbanedn 38 Uidens of the gl utat hione
derivati veg 04 Cct gber 0-i M was

he

2002 - 36 at 1 :c 10" t4t0 1l ;¢ 1
added. As* sol venf*St FBEt HERECPEF FF oM PoIthe ftﬁit SPUEHRRS Opetlfel |
was added in st gagsehtt hevghuiat hi onerelerarveid weyntanchess giyeesiingl e
treatment of ol yiaibpaneadarinatives, datlluhly Sl ok a9k 48! hoagngdded

in stead of the fferentiation I nduction substance. After culturing at
37°'C and 5 ~ COZHEK¥ g28ahe, 29¢rd i IRMAIIAEGRAGAdr @FOBcEEnt ri f ugat i on
(1500 rpm 5 m nut esThe( 3ht Tbeideassrneniheoffa ririnehlone bet tazol i um ( NBT)
10 reduci actiyi I IS.0ft |_uat } f.

di fferent ?gti on qrﬁgégw%ﬁ&é#?b@é s‘%g%Lﬁn?ﬁfo%%belé}/q%g{%ﬁﬁagggqogaé‘?anuI ocytic
cells was carri efwudgtifaecokdi agehespivel ¥ild owiAsy spcdceddive. Thus, the cells

recovered by cepihirhHeaht 0fal Ny (Zocawi 1= sleannpd Li5eah gHljture
medi um and then NBT was added thereto o 100 ng/nl and 12-Otetradecanoyl

phor bol - 13- acet &F& TEETEBOSHATP 1ET "G A YRR B37C for 25 ninutes,
cytospin sanpl es nerasptepapieduodifierr diar drhd gt e lsébhs wér ehsubj ect ed
t o Kernechtr ot [ ak . cel | SIRE i r a
light m c?gscopz)tft:@g@ &t gg\rhérggntg[ﬁ'e ‘af%cg—%ugq{gﬁ‘ t he %Bﬁ&géﬁég%g% 4eda’
activitypositivet€el F3n ba)user. rsh they anfe nStpdifiAngi ASwAPBE 2s

gl ut at hi one derithaki ¥es b WAdifidrslCetatMasl ®e hadlead ta5phagatbentnesb a
differentiation i nguc%i on substances is shown in Table ~. For a single
treatnent of ea&f°GPhtat hi one derivative up to 10-5 M no increases in the
NBT reduci ng acti vit fheagvebsee veikze |9f dheomiilnedasecgmmdatioof particles

gl utathio deriat i ye d . di ffer iatd i i syhst ance, an
enhanced ?gti o] 8% H% KI%EI' ?@éﬁ%%nggc%i%%ﬁsﬁ {l?l\u‘/%wggﬁlnslirgel ative to the
singl e treat nenPriferablyi abetent) %t Uh Mhd R ROSEHELYARE RasMBhi&Fved
dependi ng on thgaceneest dahnere Ofoshbglwtaticonm dani wakovee hBatgonede no
maj or 35 differences ab e:vpeé énr;tl estrength of effects between the

gl ut at hi one der \Vaf'i PEE GF " Bxaipi' & 4 and 11 and 04 October 2002 - 37
Conpar ati ve Exanpl esAg, thadl 2pidabierediRgttiso agnsNBTutddgcthnenlipid
activity- ggnpoundRasblt ¥e €84 ! Bidsdddd fsr aMd Yre@RnitNduekhelon,

subst anceConcentrat i onSol vent | ay9- ci s- I%Aco,nt rol 25 %C]—I) 2?—_) §5 x 1Q-9

M (M (EtOH) (2 x lggighins, hydrogenated lecithins, phospholipids an

M Sol vent cont r 0d@@iz5t 1ded (Bi&HAD; ' chdPe A r3Tompalr aeinieati®es2¥h6ioofEX. |
10-5 0.4



13.0 18.810-'0.24.67. 4Conpar ati ve_6100. 49. 315. 2Ex. 2

-5100. 618. 233. 210-' 0. 25. 76. 7TExanpl e 04 October 2002
410-60. 210. 310. 410-50. 231. 318. 010-' 0. 65. 18. 8exanpl e

1110-60. 24. 811. 210-50. 813. 819. 8 Exanpl e 21. Conparative experinment of the
HL-60 cell S differentiation induction and7growth eronoting activity in
vitro of the crlutathione derivative - 2 In a manner simlar to that in

Exanpl e 20, the | n o,activity of th ut.at hi one derl vatives of

Exanpl es 10 4, §ﬁ glkﬁnﬁaﬁoﬁ%a?i?%vgb%a%?% F Jdofddiag. as1) The
di fferences fr dnmExaerptbeQOcmrlee ﬁe@tfoslpmermdrmenginﬁaai hbredecder.i vati ves
of Exanpl es an@e@mgﬁetlMgd%agmeéwf@@laamg méalnc? 8 1GR3 Lhe

sol vent because of e sol ubil % of the conpoun f'6m Cont ai ned

0.1-0.3(v/v)~ Dot ANkt 85HILR/ e PANEPT %é%fe%ﬁthsfﬁe degrivest £xomon of
9-ci s- RA 8@s clpalaged s0om & xsdgb&aM dl 2 thddk HdivEl Freausadmahisght
di fferences in n i eg e t,s of the at hi one
derivative of ?g %!;5%&%% rg]rrrl])érlgi‘ehé ]Z}bé aLH ee uffdht hg‘lj 5|ttf Pzrentl ation
i nduction on HléeG@tbeWsh@“@ O‘JW%W%%F!&NC@I I@lldr&t e ogoekiishetbe of

9-cis-RA 04 Qageeefa@Q@me@ﬁxg @'%@Wﬂ)cﬁa&%ﬂ)at@@ b}hea%!ﬂ&@&é' one

derivative of rrg 4 exhibited an activit han"that .o
Conpar ati ve Exéﬁ%l“ téonT‘ﬁfecglth? at HiOte Hb‘?‘i NGt texQrprasisrand 5 8
exhi bi tetil0a di therehyi ptoduc imgluche dry@aigenatfyacbflea:mmnnlsar deéghee to that
of Conparative t f

8@5%@?&3 %\Hf‘lé%? s'%lﬂztp aé\l%-lj-.[ﬁ g_ng_lq:ny Phosphatldyl

acti vi t y- Compotindposi t i ferentia
subst anceConcefbP %F‘én@%‘Fve‘?ﬁ“ &ﬁn‘?‘%ﬂ 1 ass-tg g sidiier-0 . 1 %) ( 5 x
10-9 M Sol vent eaRthetAOrd2. H DR b ]érﬂlanc?B%tl”Q' aQté3tidd Xn the

10- 80. 52. 8Conpar at i,vel0- 33.5 X 3. 6

10-50. 617. 110- %3 089 55t S.’L(P%ftf‘%lﬁa‘d’ §pl€%xe§r¥8|y& %3(5?0?86‘95&(‘1}%10 60 .
321 . 231% 10- 60lgeeh9lensg(y B &HB SUCIU-m )FZJhDE@ha@l@y‘iSezEnaaphmﬁe 3 X
100. 74. 310- 60 PLL2ANAD. 8 0-'0 . s
. 2Exampl e 83 x %38551?1&7%%9@ nﬁ%hB f8lje 6’5%}%%%:1%(% gly§§§ Corné Lari son
of the effectsiBf OFRer giutetiAtife tﬂ? cfé:ﬂRz‘a'?t"i voL Gf‘ecﬁﬁ*ﬁaﬁét PyeaExahpl es 1
and 2 conbi nediwi absa ﬁ)@ésﬂmﬁ siorpiand imamplgd obdlThe gkut athaone
derivative co I u it i ne, _Liver
esterase to "8%Q§§t thOOafaé Q%‘gyosé q_q\g\r/vgc%t e%r gs?;gga\rélncegpg%e'gbrang
deconpostqi on. 16&%‘1’#}@@?4&%&% -one der| vatives of Conparative Exanples i

and 2 were nmixed WA @né adu RS agpders trbe tt@lenfsb@ah §Q@8gbhE pbnd O t hat
i n Exanpl e 18. 5 t.he cqgncentration of eag gtathlone
f

g;er euig1

derivatives of °Eohbar ’f‘?%ﬁe“tE)H}ﬁﬁ”eslof and' €2 §2fh niP81 M %er e each
adjusted to 1 sgffdctdiR)s Thee lflatlaseulesihewrsof stthaecyl andt hitsne deri vati ves of
Exanpl e 18-~ ané&f@@{@égv RIRES vhin ?adp%lg?ﬂ%rgddsér%&&% jeaction

m xture of swine |iver est rase at 15(v fter incu atlon or a fixed
tinme in % sini PAtYRaFherd4 a4eRiGm aéﬂ&ﬁﬁr:eafgd fRE At BRFIBGRt YRS,

gl utat hi one deagyaf Ig/@lélﬁ&,qmﬂﬂaai edy 16RLEh iAS thgdee@éﬁ@te@xperl ment,
an al cohol sol Etl 11_:|hor1:5th o1 gtat '%'ﬁ% q: ri S(I vey Eﬁe |
Conpar ati ve ExaRple 1 of §5t §PPn&EsréFgseP rea bn n?x‘%ure
together with phwstuhwgﬁ&allorwlaﬁhe‘wedr azej kbemenspendihg ageats votape, and
i ncubat ed sim Lahlye %@%&%r‘%&c‘éﬁ%@ca&o E%)iu@'t@ce ﬂmbh&e@lﬁem as

di sappear ance curve was O served as méﬁx , each deconposi tion rate
const ant3%as dER@r PPN ih F UL er\‘ﬁhFéH Rﬁs“‘@ﬂﬁﬁﬁ??‘ied in Table 6.
(4) By mxing pblyalieldrid gemdcsj omoltymy%kg}e@ﬁepaapbwmefate decr eased

for any of the Iutathlon derlvatl %ut t [dLe re ductlon in the
deconposi tion li) ‘é P %reaes\}_‘lo et bl s *gru f(g gongeﬁe?ﬁ vative of
Exanpl e 4. 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



04 Cctober 2002 - 40 Table 6 ConpoundDeconpositi onDeconpositionRatio

of rate constantrate constantdeconpositionin thein the absenesdtshe? 2002
constant presence ofof the fat(in the presencethe fatenulsionof the

f at emul si onenmul si on

/ physi ol ogi cal (/unit/mn)(/unit/mn)saline)@nparative~'-2 Ex. 17,343 X
101. 206 x 100. 609Conparativel. 650 x 10-23.638 x 10-20.454Ex. 2Exanpl e

42. 033 x 10-51. 0- 8 2 a n ects of t he
d ut at hi one der }ggtgcv% oegcl %ngi(g{g?\l‘/:ge §1%p9{?£7€9 ééfcr?rb?ér)geld‘;‘g&&%%

enul si on and Exa®dh éi’elS“eH’féo@leG‘t alhighe aeidvaremelererby heer Wi €t$it<arsf at

emul si on was di al yzewuﬁtmn@q@eou&csehut f@ﬂtpfa@iacggﬁélrg 0 SOIPA, phanges

th tent of th t at d ' | 0
e et Comi o) o G SRR dogle B g DoLage L8 e eI &t Bt (e

to that in %xanp@@lﬂ%lkﬁr@é\ﬁe@édﬁolbhénéohbénhla@|©fnndﬁetart:legi Hsatttieone
derivative in thecdit1 emd $0Rhwaso2diUSEEFeh 9idn s rhd Prdhigse fat

emul sions (14 m wer.e dialyzed in 1 15 liter of a 2.3 (wVv)~ aqueous

sol ution of glycEtYHt45™%l ysis was carried out at roomtenperature for 2
days with one change Wfe pheragueatscgl ycempos soiens drawing ngs tde abitalvsi s.

Al the fat emul AN fte i L £ hk re filtered
by a 1.2 pmfil t%‘r andl%é% rthg ?gﬁtﬁéﬁ?y\g gt%'bxoﬂf 1i]ltehl onhe d?&y |\?Ce was
measur ed. }03) ThEnwitiem mgy fheogbat a@%wﬁdmqudxérmo @aamseahmes
(Exanpl e 4) was Bfpareld hb,@nt;nb&baégfc@@@bﬁé zﬂ)élc%ﬁtﬁ)l@%lrﬁ@r@ dgor the

vol une i ncrease dujtyto di al ¥SI S, g ontenI %%F@g{l ve Exanple 1
was 25 decr easedPVd \FAGS sFe8r BP Y?sY% J’I‘ﬁeacrledS'ulatn Y& preted as
foll ows: Thus, stihmeathangl dhat hibae aedican ihe ahibdatpired viss dtheongl y

04 Cctober 2002 mﬁektllorﬁcl vead, i Brhihsm@idl phasee el %xorhﬂ,acﬁtmqt% { hat can
har dl y pass t hr di al yS| s menbrane, the cont’ent i'n the fat errul si on
after di aI Si s erfot decrease much, whereas the gl utathione derivative
of Conparative Exarrpl'mle5ca>1doe8amod:ompasmtgicym rltaenafgt as tan tdea iemul si on
particles, and t 5| Q creased due to the
passage throughlt reeglyle% tﬁgnérf;gEa{:ﬁlé 4)‘51'“'3—:t r%03521r suse,n%lt was

t hought t hat forlftwéltglo@t aehi bAeprdepd i RAer dfrUtExmﬁ)llelmtteh’attowasthEO

adm ni st ered t ogedhewitgt Reth8akat errul sion, a simlar effect could be
expected in vivo when the blood ves was_consi dered a di al |s nenbrane
that is i r?&erw abl e 6%t I"i@eo?f‘tpﬁ’a‘é ’e‘?ﬁﬂ storf Hﬂ%ﬂegsle"@ .

Conpari son of chlangesnwotih tsmeikedtietlploocrd didielrs smrk:mlalsupatmfmael
derivatives mhe%cme 1o + RTH! §h88r0tf1e58<ﬁ{33|aec 1 and dohe a%ewigﬁoligt' on of

Conpar ati ve Exa wer e |1 ntravenousl iven to mce The blood | evels of
t he gl utat hi one &1 pddedes B?q?ﬂr@(a"ﬁﬁ?‘@ o FatEpdratorduEtafPHERT wer e
conpared in n centatifacatdospesing navixw a Inhgls dst ehase pagklvity in the
bl ood. (1),-.Maie d, BDF1 om N| on SLC and
used for %erle exﬁ%ru%eﬁtlgd At 1?g9Q11¥1 mg{%s%g{%%%%%hey Wer& gubj ected to

t he experinent, hareggnigarssweheakeptFEaNG) @SS atandonf GRplipCesdd  a

hunmidity of 55 Lﬁ.@ﬂé@@%&cﬁbﬁoﬁongftdﬁbém%n Lﬁ@n{eh.% %Izu &ahl%mb@enfeﬁﬁg
access to the anial feed & Ori ent al a, dri nki ng wat er
b e £h;

(vel | water tredt'd@®werkrelied 3pmplsiofhm rtﬂi‘l?é‘ 5611&)3“(‘2)3“%@
enul si on of Examgdeail8zied whi the tihet lowhcehthrisggh-giresfs uldee sgleaimat hi one

derivati f t / I | ut f
275 (v v) Iy dr B QAP oy Db e, P B8 "B O

derivative of C@M@hﬂ@éemﬁﬁp‘i’@tw% an rﬁj?trﬂvwlélr@déﬁnédninﬁh/sbér ed to
the tail vein ofydeee ddledt 8§t LY et hd WL Mord®REERheAkitale0b £3Ri HEAKT- body
wei ght 04 Cct ober 2002
he o1l 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



- 42 and 50 ng/ kg-body weight, respectively, and at 10 ml/kgbody wei ght as
a liquid amount for both. After a fixed tine, about 1 m qfs ddtes 2@s dr awn
fromthe heart of the animal under ethereal anesthesia (after draw ng bl ood
5 once, each nouse is sacrificed). The N nunber for each sanple group at
each time point was 2. After draw ng, the,Blood was inmediately cooled on
ice and was centrifuged in the presence 01‘1 sodiumcitrate to collect

pl asma. The plasnma thus obtai ned was deproteinized with 10 acetonitrile and
then was anal yzetiby angiédieverst gphusetiniqie penfivertdvee Waisquiigsolved

chromat ogr aphy jushngo 2Pe AEUSLMS1 S OF 4 | 10 Qfaddd il yar ‘iﬁ‘_b%ltuic%s and was .
acid/acetonitrile systemas, the npbile phase to determ ne the concentration

of gl utat hi one fdditpPiatteEttbiedactt ffak ke adfed)torfde éal eeudsigrasna
concentrati on eahataehsgsepatdtone argh-admules ivibresl S fmakirzed landlabl es 7
and 8. The pla _ . t [ enjvative of . arative

Exanpl e 1§V\B.S %g% S!r:gé?lér% %%fla o&ui atgpqﬁ?i%&ﬁ z?tel gltﬁ“’ﬁel%lm%trl(%% ngop,%éﬁ m

al ready at 5 nPABEBsShfeeionOin e RERRHISI T UGS NeRnele tot kbtahand, in
mce that recepngdmhbeut dta Erabmppedt oforxanpl e 18, the gl utat hi one
derivative was detecgted in f)] asma until, 2 jgg#)r.iﬁafter th?adm' ni stration.
(4) Fromthe above fa5ufts, 1ROSREE £ sundR R e35 cghgtathHehe SHER vati ve
di sappeared very idepithinf rpmdgiennist ghedestierolhetconaedt tbral
technol ogy of GRBERGLALAYFFUANPIE: lnd'hlAds ilhekdkabilope depi vative of

Exanpl e 4 of the present 1nvention renmdined in plasma for a relatively
long time. 30 coprletebpeiisgpved 4 arfolyeptpEishaasoRBeREPEACEBA aft er
the adm ni stratkepahydixaipe, & dthae@ntatikihone daei vativatofisExanpl e 4)
Ti me510153060120180( nmi n) Bel owl ndi_vi

1420, 02320, 5875 LT Sb S I & GEUSARL & BRPTAERBeF 5 ntip Palig @ cast

2262. 93352. 932@5;88?91@:1492‘*@_1@1021@& é:éﬁrbﬁiﬁ@gm@énsnlawsse;engqo. 79104. 4
455.349. B4- 5 ALueasd 61 H Muf 4 eededr FWrNGnjakrRsh, €At kheLbl Qod was
taken fromtwo mce and the nice were thefn gacrlflced. Units in the Table
are ~ g/ m andSEARE quatti 12 itde M&HNed SfapdidEagonigphion16tfapl e 8

Conpar ati ve Exasplewdd -bPl| asnsgicqnearsura! iioneattien thpeadagnadatadnon of

t he HPCD sol ut | i (Jm 1 I owl.ndi.vidya .

lquantitati onqhgg?ﬁ‘gﬁ p%tr}%eﬁlt ?ﬁ%%ﬁjoa%l\@% %’}é{?(r%t %mg%\éé?gmhef‘éﬁ%%?%% ndi vi du
al 2quantitati 6ARERAEIEERY oh Phpmdauddicsd cerePertiPrnheNRBAE-2- At each
time poing of RbREGeAEAY Nhr@ldmsts iekt.i r a1t rbheedenas haken fromtwo mce
and the mce were_then sacrificed. l\J:ni T /m t he

JEi WYits ion the.nabl e,are ~. g angS
quantitation | PAPFRFSS R £OaRLt o 5 oBPFd5&F 92805 PCaMe Eapf €595,
Conpar i son of bhaogesimed Hiy nd sseliegcenddptidabidnyef chesgitearhi one
derivative in Lhey b&@Oﬁea/Mr{,hepﬁ&%h%wpiwne%.aaghumé hhepeyderivative
having a | ong-chain 5 ester having 12 carbons or nmpre and the agueous
sol ution of CohParadiert Bdariice MuRFhinaer SerdNativeninr eERAPAt ati ve
Exanpl e &5 wer edii st RV esnist y eadit, nitdilesr dd jeetiabbitsukoert heagingathtone
derivative of th resent 10 .i.nventiaqn Vi I - In.est ving 12
car bons or nor"e"'ag%g f%re lgrf:hetcéctlrﬂnor%éc erlilg\?’atsg\%gg'oggghggﬁég§§§t?féﬁg
t echnol ogy of Coapaiatsekventarpivesltradd lrakiinet pesevaprehetbPbod were

conpared in rabbitspihathdrd 13 SROGRRSHAN, NGhd8 hewiest ehgseaasht bty in
the blood. 15 (1) Mal e Japanese white rahbits ol.d or older, were

.12-week
pur chased fronfhenfkabRiitong daHySs 1WVEb Bt §uPH8Ft\é\§cﬁﬁedi¥>?%’ék“‘él d or
ol der amzb whosgrbadingweighi nezbciedgdltantiod kdglleregasbdrfwithha

experinment. Dur] h [l 0 e i gqgn j S were
al | oned 20 fre(éegg%e%se P%O‘ﬁ%g a;iﬁclytnlnlett?lggd)ég%@ g?i Eﬁi{fi%ggﬁ’?gg?%nd wer e kept
at a tenperaturelbiloge @ andodvexvadikyyese sgpogymer25ugheag| ut at hi one

derivative havpagysdxy &Ny i N 183 19019bxbpropihens profogeyasd, térich

| ut at hi one o . :
g 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



25 derivative of Conparative Exanple 2~were prepared at 20200 ng/m in a

m xture of ethanol or ethanol . benzyl al cohol, which wasgfOeabhernodR t he
fat emul sion just prior to use, and was filtered with a 1.2 umfilter to
obtain a liquid for intravenous adm nistration. On the other 30 hand, the
gl ut at hi one derivative of Conparative ExanglPe-1 was dissolved in an aqueous
sol ution of 6~-hydroxypropyl (3-cycl odextrin/5~-glucose at 15 ng/m to

obtain an adm Niggldiak QGikhAYLE. wéé @,nTme]adm&n sdd ald %554;1 Giid Of Aldhe
gl ut at hi one 35 derl vati.ve obtain 52%%%] a dose of

rapi dly infused SitdaER8DY of lﬁuH; cﬁ‘l”é o ftRFil JOZZPthqrb%greaZ@@Et- 45
rabbi ts under ndyamesthbodasand asndeighagstessurte adtenn atteerafl ikadilom Ro Each

glutathi one der igatie vBhaghdeBul o4l &b Snifs [PIGh "APRHS ol Rgal0: . 15

30, 60, 120, and tesater t e co etion s ratlon 1
5 m of thé bl od®WWas drawn fromthe right auricular vein |n the presence

of heparin, which mshbmﬁataaeéuts@gi &ﬁbrﬂ{ﬁbﬂﬂﬁlorﬂﬁsr’ﬁﬂléﬂ@&&@&' ned by
centrifuging the blo gl urre arts%qﬁacetomtrl | e was

depr ot ei ni ze thé é’ﬁﬁg%lﬁat SAt, Vas TGP B0 %%tlﬁ\gf iaIgFEF The
super nat ant of umedﬁsbaSQSecmsed]metdquqw Hpeicd ced)l Ghradgesiwnt brti ne

in the plasm I%\s%§mgi S@@Bdgwhatmm&?gl I 4P nARR sqQiigect ed by the
dosage and_shown in 5. From these data, phar macoki neti'c 15 anal ysi s

was carri & out h@rg‘laﬁ@l’?h‘ét?c CONRrESet IRfdde iR heeedr Bileod séem selibuti on
vol ume and cl earaaeeplahtabiane shwowiidenskablauded by Heereakedaboyed

ki neti c_exper | ey OB L300L1 3o (ol o dnaPSfcER RRYHNG 3 8Lt Vel L ow

esterase 20 activi é was conflrmnme a the I one
derivative havi f§n1Pecaepbhaned ?ﬁﬁ@‘tﬁpqwlp?ﬁb@énﬂ]%@mléﬁlﬁas a

tendency to be mahBtabAessEeniAtwOUs th Horld %m%@bb@buaﬂ%at%ﬂnor
extrenely rked _manner, as conpar ed to .t ut at.hi one derivatives 2~5 of
t he conveﬁ{’r?onaf:af’&e,ﬁnSP%'&?/tlb‘? @ﬁ’pd?yaet]lcifg'%}%?ﬁll& syngdrgms . peﬁﬂl@:‘f"éﬁer
2002 - 46 Tabl en8mi&pnpougei s Y i dutidimpadihuge neat rbpeniveoght of t he

central conpart e i aht / Ex.
10. 8015. 27Conpar &t F&gééﬁg‘g’gﬁ%gmﬁgf% LUGE, arkpets thtoTRaLERLE

60. 080. 29Exarrp| ef4bunaD. DIRRALS AR E0 V(}EE)?arfﬁIIé(%ZG“é?GtGBHExanal e 26.
Conpari son of phanerepbacs i &edombdreicdids Bf drh@mmunosuppressive 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 etcl, 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 ug/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-



gl ut at hi one derivatives of Exanple 4 and 5 Conparative Exanple 1 in rat
model s of suppressed hemat o~~oi etic function by 5ful uorour@tbktober 2002

adm ni stration Regarding the effect of pronpting the recovery of neutrophil
counts in rat nodels of suppressed 10 hemat opoietic function by
5-fuluorouracil admnistration, statisticgl; significance was conpared to
the control group to conpare the pharmaceutical conposition containing
Exanple 4 of the present invention as_an active ingredient with the

phar maceut i cal ‘CENFSErEPEn (6FT15tPhe LBRTRERORar ket Homb| dkenifl dovwiaat i ve
Exanpl e 1 and gurzarualmyibeoeoh\eay ﬁheﬁutaéyn@afz@cwfb&:@f GFupd ariv|l s
used and the keeeq:hn gftfl an. Q/?I e K urchased from
Ni ppon SLC wer e use he SAERED Eeget' ‘ﬁ%f%%tﬁ?’&%l %@Pﬁ“f TRIORAEEARY Co.
20 Ltd.) and draqmvngmnel:h(ev\earq%tergame‘afeldomtxtnalﬂrcm-lcﬂ: ZhEom

hypochl or gus _agidbhodebe EhHQHc@Hg'bQEéH{?" g&'rél@[gpfé.@sﬁ?é %QieJél%pment

experinment. The aninmals vver angin at cag

{manuf act ured B NOBpSAR @ﬁéevﬁ Rﬁyséﬂg"‘ﬂe‘b‘?la‘?f et tade "6-1‘ @24 2C and
a 25 hum dity ofar3etySef fufdtibbsbef @902 said méjody asdirgn fefundatinmodel s

of suppressed i¢ n t,rat atlon of
rat nodel s of Eﬁl@%egggﬁk eﬁ%%gg%?gflgy?ﬁrﬁ%ﬁ on %F{j? iy%i cc:‘Ir—tlalkoeKogyo
Co. Ltd.) adni rﬁesrtll"’&fﬁllﬁﬁ Wd@hSaEaWFeW o‘Bth%i%‘ecPéP thee qﬁe‘td*ncf@rof Akamat su
(etl ggg))(eﬁurl gtmtaﬁhn?ﬁépbatf@@@i;@gahs@nﬁﬂmmva 105r1§>U : 9) 3é7d356
us n_the [ st of _the e riment at ody
wei ght, (dosage V(?Irﬂ’ﬁge}’ l‘ia}‘dsf S%%%e?/\e?'g%erl) Dre e e zi‘r?dﬂn a8 ngo
physi ol ogi cal salkiomplétrahufdtf ferenbystHusotBhar naceutical s | ndustri es,
Ltd.) was intraperitoneally admnistered to the rats described in (1). On
days 4, and 7-12, blood was drawn fromthe jugular vein and the
EDTA- 2K- t r eat e§*B8485was obt ai ned. The bl ood was used 15 to deternine the
neut][ophllb gognt usirng ﬁrﬁ@@ﬁﬂi aimeé"tetmdc&ﬁ i 1lestow n;;?etrd#mratllnéaﬁecihnméea H-1 E,
manuf act ure r- Sankyo r t|o of retlcu ocytes using a
reticul ocyte déltegr%rxn‘inaﬁg}ﬁ TR gr%tf}rr(%s\é:ll{]l: I':%l ARG ed by Coul ter
K. K.). Bl ood wiowgaves. dthagse 20xme ks Sth)flde H@tekwerqqmmrueaindm hemysl ues

determ ned for ¢hiaesbhgadowet ke Lﬁx?éisé}st the diergadm ni stration val ues. The
rats for which no re uction in the ret ctgﬁ)é{ette ratlo was obﬁerved at a

time point of day 4THRr 2P VGt iy esandnthPst rati on were
recogni zel and fwereidbal heralyys epmamied ifir arhdsee strpertiuvest,. rkagehes
physi'ol ogi cal SRkl nGaadM iS4 54 Al AR o0 N NIRRT PRlR QUM
wer e observed throughout t experinment perio ereas In

admi ni strati onagﬁoﬁgoﬁﬁeff@“‘mlb ysaflicin dihe firdet odpergagdtnt with the 30

| owest val ue obksemnyedren say &@fmééf}me;eoefﬂ redm adfed shidnneeloephi | count
was recovered to th vaI ue nj.stration her. on day 10
of the experinment og 2aftéirl e Sﬁoer'rggg}tg cgnﬁ%l r'ﬁ%’g %g r"élt Sfodel s of
suppr ess@d hemAropoF eetiey I urmttiare cditdie artdaned ,byDM§035dsmnghel

i nt raperi tonealsuwa}(ﬂaét @ O Qe i i O dyg,f keyaedyneei ohb. |

Eval uati on of Ex arative 6’ ober 002 - 48 1
in the above rrBB@PYlTbY‘t’Héewdffg dedck |dd€t?tnhr¥1@251“°tpﬁé‘9glldrérﬁr*—6he
derivative of EKQBBBEHﬁ@@rﬁydt&ﬂ:Mdﬂldehe Homt :emMthydedxgt 10 to 30

o/ kg- body vei ght) gy ¢ ! B ISR G 0T sBRIPA" A Ex P! @
1d|ssolved5|nag§15|oo’g|ca sal Ine ¢ airning b

hydr oxyp?@py| (8hégridelexiaiGp,at s601ing/ kgc@wynmgmldey pakl adipEatad| y
admi ni stered iphppbRe 38! Veintdy g r oR:danedyh0 B910fbbheyl,
experiment. The reconbi nant human "G CSF for mul at’i on (P{erel nafter referred
to as G CSF, 18SraR%®8%tured by Chugai Pharmaceutical Co., Ltd.) as the
positive control attH® g-llgiéqgnbndy deai ighatt/iceys axfdthleepeepteyxtf atvenuisnon as
t he negative control re adm er i m | nn dpsage

vol unme was 10 anﬁgs% Z|eg t g%o II‘]:'her%’e}rpg’t %\rr/’gngon ollgngoup 15 the

Exanpl e 35f at @hﬁlspemlgﬁqnqznthﬂtHQNﬁﬂamﬂigﬁa@ﬁ@eSEPanpbélQWHPCD sol ution
group, and 1 nmbikgabodyonedahididay forsyieegiGSErdbaBhg-bfr The eval uation
results of the effect of pronoting th recoyer .of neutrophil counts in rat
model s 20 of suppressed henatopoietic?¥%¥E¥?§ﬁg%§E%-Fi1 adnmini stration are
shown in Figures 6 and 7. In the GCSF 10 ~g/ kg-body wei ght/day

adm nistration group, a statistically significant increase in neutrophi
counts was observed relative to the negative control group on 25 day 4 of
the experinent. After it once decreased to a |evel alnbst equal to the
negative control group on day 7 of the experinment, a statistically
significant increase (a |level of significance of 5~-0.1$) in neutrophi
counts was agai n observed on a continuous basis on day 8 of the




30 experinment and after. For the Exanple 4-fat enul sion group, there was a
statistically significant increase (a |evel of significange Gutodeb2004d~) in
neutrophil counts in the 30 ng/ kg-body wei ght/day adm nistration group
relative' to the negative control group on a continuous 35 basis fromday 8
of the experiment, and the degree was al mst? equal to the G CSF 10

~. g/ kg- body wei ght/day 04 Cctober 2002 - 49 admnistration group. For

the 20 ny/ k? bogy vei ity daﬁ @drﬁlﬂlvféé ?éd&m gf&% HetRr %u%%n@189?§&§8&

i ncreasing tren phi ounts fro e experinen and on
days 9 to 11 of x?fne én‘%erp?%?é‘ﬁhlﬁﬁ FECnA8 - g]o gtﬁ?l s?ﬁ% cat | yTR§ ifdhigshot

i ncrease (a | evetthe)fr&acgmdm cvascetoppéd todOthed selatedefdo Ilhmd'tﬂgﬁtatve
control group. ARG ODSREYEH EBEORER: Ty KaPO Do i1 QY / day

adm ni stration group conpared to t e negat i1 ve cont group i the ot her
hand, in tRe 10 ‘Ed?ﬁp’aﬁeat“lr\?’@rEiﬁﬁ‘ﬁFédlpFPW’é%PuW&n W@ﬁo@ﬂdeévéﬁ wheh the
admi ni stration ofrbfe @kgahedyndeigbh/ ayretber €o Veist O Yette F-alnigioeeal |y
significant i ncrease c(rﬁol ev%I of significance of 5~) in neutrophil counts
relative to the r?'ega ive control group on day 12 of the experinent, and 15
no changes wer e Wisslal:vdd -dodpared to the negative control group. The above
result indicate I a € g 1;the m pLStration up to
50 ny/ kg- body v&%%ﬁda? ?gggtger Wt??g (gl SSOPUtllﬁgﬁ gg?ﬁvﬁn‘?&l—ib% 20 did
not causeldny ch@angesi)conpar¢d.t dH) he. degat 3Ye(rconiipl 7 groeup.590T(, heﬁot her

hand, the Exanplﬁe%aﬂcr%ttlgggb§b RAB18d9], ”'§ ﬁé‘ﬁé s BLURKL! A5 pePna2

ng/ kg body wei gh ay or higher was Shown ave a dose-depe

of promoting the recovery of neutrophi I—%bunts in 25 the rat nodels of
suppr essed hemat op0| e{bIB(E flunebi gy by s Skdbedn & Stoat i PLutdRG | Bot he )Exanpl e

was shown T0 hadah o Pade Br Pore Pho TR 'Ve‘jfiﬁ%r%fﬁ%e%@%aﬁe' P eount &

that is allbost egudlo tqo 300t whtcbf wehe @@F N-Ouet hy/ appdpoap) el ght- 68ay

adm ni stration grlquandEwaafpk@ 86 g?oarpaméon He PRI qQicdeelhgcts of
Exanples 1, 4 and 7 in rat ressed henmat opoi eti ¢ functl on by

del
535 f ul uor our aciSti&drcn AL Paf'l Bﬂr(?t9 ‘Th‘g gt e W utderhstdargdadtin
Exanpl e 26. The rkmpmngzpe@aduteoﬂowaso am i euntpes at i evtm‘chZSJat%(E end a 04
Cot ober 2002 - Siadumdlt ¥ PFaBboq Loren (Roshe HRAIGARAL BRESE: Flk
admnlstratlonrm el dm nistration of test su st nces, nd t he bl ood
col l ecti oﬁosched{ﬂséleﬂeWétbaﬁﬁFéHab‘a‘fi FRL S| rAYigd mﬁﬁveﬁnasnpélmanm e 26.

Hematol Oglt cal t%slggaw@r anﬁgarcwd Oslhd UShérg ﬁ{@t&%&l raﬂcf :c&h@rr\tm@btautonatl C
ce counter uromatl Cc .ce nter
ot} oount er K 4900 81113 SUSTEX: CE B0y AU PIRL e, el CUNEL ey b

stain fol |l oned Mexainerasonpi € examval) ao, obRaiat Beulogy{eslyenerlopunt ed by
the Brecher nethod. (3) Using the sane schedule as in Exanple 26, the
negative controIOEg}roup that only received the fat enulsion after 5-FU
adm ni st rasi on, Ytde&dgr aupltbat recei ved the glutathione derivative of
Exanple 4 at 30 .15 body wel ht/ a e subs ance to th r..wth
the fat emul si ot &' égoﬂ%‘“t h%[? Ea¥l1y?Fec‘i i The B Gt athi 99

flﬁrltvatlve OL tExzarml Ei&it af=4080%, 3@ mjikgnoﬂwvm qhid, d@?e,sg)gr)d;;thgzgr?up 20
a recel ve a on ryv a I g
body wei ght/dayr}\/\/ggetagt' u%}'{édg gfﬁeérgé e/‘? n%%r@e é&l d&yt ég d?df’% 8

decrease were excludéd,fibBim 7he8ekxpd?itrentlidy) | udgi ng that no S-FU effects

wer e obsegyed ( ( ges |§JE i ﬂg ? e gophils
25 duri ngﬁyhe 5?3%5%‘32??‘83 g)r(%ﬁgﬁgm w% in ,?{g%geﬁ,l dt % gtrzrg eB ¥h ng/ kg

group as in Exanple 26, there was obser@@éﬁ@ﬁ%@ncy of pronoting the
recovery -of segnent edhmguaégpbbtagmtw (@ neMR)d fingl@ni ftiocanae of 5~- 1~
on days 9-12 of the experi % In the 30 glutathione derivative of
Exanpl e 1, theré&% ?%&8? P@ntlency of promoting the recovery of
segment ed neUtI’Q}BIhINMRCQGFIEBESmJ rt:ﬂiIDIh :00.8Be (40 and. 80z poikg g.rm;-ps 3(Sa | evel
of significance 1~ relative to the negatlve cont r ol group on %Ia %g and
7-12 of tRe expdf rréﬁf” 353Pipbtt {Wel i) Purtheritor €75 d8ne *g H?at bne
derivative of BEwramspl edd,i o=8he, 38. ngZ kKgliyy a0 twer eHyerde 1no(¢:hanges
relative to the negative control, whereas in




04 Cctober 2002 - 51 the high dosage of 60 ng/ kg group, there was observed
a tendency of pronoting the recovery of neutrophil counts ggandieder!2002
significance of 5~ and 1~ on days 11 and 12 of the experinment,
respectively). 5 Exanple 28. Pharmacol ogi cal effects of the gl utathione
derivative of Exanple 4 in normal health-rags-The effects of increasing
neut rophil counts of the conpound of Exanple 4 in normal healthy rats were
10 studied. (1) _Mile SD rats, 6-week ol d, %urchased from N ppon ' SLC were
used. The ani maf=f eld? ( M) et =i d& by Qrﬁeﬁﬂép'?éaéw'cg.) Peal) (dnd
drinking water {welbéHmatsr) tT.as-ed 38 t(im,014H)U. 2 ppm hypochl orous aci d)

e e o 2B AL RIS P A yabiLDe e kREr LUEDL, ) NG ARLTR! S
wer e each house i ng- rat cage ge
K.K.) and kept at a tenperature of 24 9Sd&eixadgchlki dity of 55 5~. (2) The
gl ut at hi oree deri vat i mei fwdx Bl kL opbianad tRBawsihi L he tat tgAul sfon at

10, 20, or 30 é%é@%&%@ngﬁég%/Q9§q and the fat enul sion al one as the
negative contro t et eath repéh edl’y adm nistered into the tail vein for 6
days from day 11# oNMR Ofd tgpen,experti, rend . 8 Do gar-wasiikq mBly)kg-.hady . 35

wei ght/day. _ Fromd 1 10 10 of, 25 t xpecriment, bl ood was drawn
everyday from t HB joifli a]r'VeTITTg&nd"‘vhgﬁE&T&Zk—{agat‘éﬁa b?BBd hakfi oot ¥ hed.
Then the bl ood na®6 usddl, t=adeX,er3ni7me,t RE)NauTOophi | 2Bpuat s1ust pg a gener al
chem str est inst ( Techni,cor~H E, nuf act yr re k

KK). 3 OtPart %fé't%%gr’ﬁ%ﬂa)t iﬁg&cgﬁ?r%oldngréu ghagaé's?% Pég’ Bﬁg ‘rig,?{]a%éd)’ part
of the Exanpl e =4 7 atlimi -di%r -390 d&:kdbBdy wei ght/ day admi ni stration
group on days 3préparatidi ebn@fidl Be expaehBBNt ¥Ergoblegs i ®, deay o4 om the
abdom nal aorta under anesthesia by thg ingraggrltoneaf 35 admnistration
of pentobarbital sodium Then, the fe marr ow was harvest ed,
smears were prepar edriiwenefs @btesineg bieaVdgrodes indlastad nethbyf he may
04 Cctobgrg 2002 ro 5221 I SiAleN 2 .and exam ned under a microscope to
determ ne the fractionation of nucleated bone marrow cells. For part of the
negative controlH gitupl damemt, hEDE 1 Exarfpl88 4-tf,.atl=dn¥Hgi 0AH301rgA kg~ BBy

wei ght / day adm pj st i on .gr qup, as bt ai ne orm DTA- 2Kt r ed

bl ood on days Sm’S,Iégln)d% 3%f—qt'%e6 B&nﬁeﬁﬁgn%'z\gsgﬁé’e t%@%’erﬁi%’pﬁ%’n&

| evel s of inter?elfki(dd~ JiPebei daf/figr LBIedréd (9, adH) 141YB)(tand t unor

necrosis 10 faciaf. (iher eimalst.en-ueheripd to)as. INF9)3s Fak, tiw) s5.51 (d,
determn tOi on, t_h‘go‘{ at |L- 1(3-1 LI7SA systegEnH(!nnnuf actured by Anmersham

Phar maci 4 'Bi ot ek .EfZ'Lt]d*.)) ,7't & r&f TRea 5A syst em (manuf act ured by
Amer sham Phar meEiepBiadtiein Examplied6)., 8 pi Bi oRasbar i :

( MODEL550, 15 Ni ppon Bi oRad | aboratori §D %13 Ltd.. (3) The eval uati on
result of the effect of increasing neutrophil counts in normal healthy rats

is shown in Figure FhifprashebtrdRsreby- pafethed sk ot % IRE 30
mg/ kg- body wei ghidpgtanya tadm mxeimpalei @n group a 20 statistically significant
i ncrease i_n the neutrophil counts was ohbserved rel ativs to thg negative
control droup off d¥§fs @ PrAd EP8lok: thé Bexfar PénfHEa PEVel - 4f ~Si dni fi cance
of 5% 1% . The esuldis of Bffiegls (AN Lhe) bone: npdd ovw-om. sty s 415 3uP, 7,
and 10 of the experinent .are shown in Figures 10 and |11, en neutrophiiic
nyel ocytic cel 15 & el CepdBr-diry eJ&Fuallﬁg T[‘O?Oth%’ et r%pﬁl % nyel ocytic
cells (nyel obl asts, 1,0 acyted,. 36eyh; oph) |  clIvel I yires, 1y e dayt(d,
di vidi ng cel |l s)..havj t 0,di vidyng_abjlity and for the neutrophilic
nmyel ocytic cel Iqsi?'ndeu r olgﬁi ﬁi'clqrrét'grbrygf‘bc%%gz stab neutrophils, segnented
cells), BRe nelRuyepsndtionmixiagple| d-cebyBthesisgof ROy BRl B8R, were
increased in the Exanple 4-fat enul si 0p(88tywi kg- body wei ght/ day
adm ni stration 35 grQup on days 3 agd 5 of the ixgeri][nsnt, a‘gﬁj retéJrned to
04 October 2002 - 5FNiFWRSs OREAGLEdeR¥al POERAA S Y 19 TRegHtdvScontrol
group on day 7 mfepdmtexpeExampile @1 t he ot her hand, the

1H NMR (8 ppm, CDCl,): 0.87 (t, J=4.4Hz, 3H) 1.13-1.34

5 o ¥ _EOGH N i Bl H

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,



neut rophilic nyelocytic cells having no dividing ability were al nost equal
to the negative control group in the 5 Exanple 4-fat enul 94 @ttéder2gdkg- body
wei ght/day adm ni stration group, but increases were observed on day 5,7,
and 10 of the experinent with the maxi num val ue observed on day 7. The

eval uation result of the plasma |evels of PE-1(3 10 and TNFa on days 3, 5,
and 7 of the experinment are shown in Figures 12 and 13. No increases in
I'L-1(3 and TNFasugreyebseryed. 3 -4 hes Bxanpll 4 fiat semdl 9100 14Q Bykkg- Rody
wei ght/day adm ni stration ?rouP relative to the negative control grodp on
any days of theJ&%p&HEneht) 151343 & ot HetBbove results, a phar maceuti cal
conposi ti on conprephngatite £aimelall S orsyaitied i R HBoe -lyidl(@zhiyonpe phqg-
derivative of Exanple 4 of the present d{qyeﬁgiliion was confirmed to have an
activity of increasing neutrophil count normal healthy rats as

wel |, and 20 henat op&iési%apromeringy & idvingrhRes sdmdd aghser &dti pfresponse
to increases inpreghrephbh €RAMbEe in, the peripheral blood. Furthernore, it

was found that changes in the inflammatory cytokines (I1L-1(3., TNF@;':Ba are
not invol ved i nlEhEMBctd \BRBY SFPGIndi e@sPhgl heul THpHiZ cHints- 1329 Blanpl e

29. Conparison Qf,PBaj MRcet 0pi o2 (ef TS 2.7 1r gl t ;o8dekS 0 . SHRPT @ﬁﬁed
hemat opoi eti ¢ function by g%cl o;p/{uos ham de adlral ni strati on_ Regardi ng the

ef fect of prom)tzi'ﬂ@ {2 r&cdver y° of %‘!edtﬂr)op?hil dGunt8)i 4 -+abbFr nodel s of
suppressello 30 herat 2poj e2lic 4 uhtt4 a9 bym,cyal)ophaspbadbdem( heHei pabtied,
referred to as CP 1 nj.Sfratqpr har,paceuti cal conposition
conprising the ?2%‘2% _s%% g’oinfgﬁ'n%?ng("?hqlg@qt at hi o~e derivative of
Exanpl e 4 of th8rgpasanion fixeanidle %and SyidhesdsnedeBecallué8Rpdiit i on of

t he 35 conventional technol ogy of Conpay@idosaeExalpl e 1 were conpared. 04
Oct ober 2002 - 54 (1) _Animals upsed and the keepi.n nditjon: Male
Japanese white rabbi f's?“i“?o-%te%geﬁad‘,e (‘%bl‘l?‘\]\ﬂ) Bgflcﬁéggaﬁwoﬁ%q)am Labes
Co., Ltd.1l%ere egddd Thea amifiredo frgeidn( (RCAmlnapdf 8otuGed (0Bz0) -ent gl . Yeast
Co., Ltd.) and g,dphgking VBIET; Vel il MBleelall 82 edeW LB Qodp-!- 0.2 ppm

hypochl orous aci'd) were given ad |[ibitumduring the period of the

experi ment. Thet&RPRRR UMzt WWSed WAtEThHAGI Ag9EYpECr Bhecage

(manuf act ured byehbppon Kaga:te Kandrdtkapt cdt wathenperat ur enef o2dan2€ and
a 10 humdity of 55 5~ (2 t.i.on _of rabbi; del s of ress

hemat opoi eti c fﬁﬁgis ?o"ﬁa y‘gac%;]efaaclr%nij}ﬁ‘lhs‘twralfa%telrdn;%l%(':%dzrg mﬁﬁhf Iﬁ% ﬁ‘?‘%g&gyg\}\gg%t%ure
Cheni cal s29 ndusenhgdride d.9ndwdhamtfridveneds bpdaganaesteatddat B0eny/ kg- body

15 wei ght/day (desagge VIR MESied My kG1hedy guei gRtdmbh Lol alPhl s(Mescri bed
in (1) on day 1 and 2 of the experinment. On days 3-9, blood was drawn from

the | eft auricuhakane!» Qi 1 Ko HodBd hepaehhe id eBpeds bt G Was obt ai ned.
The bl ood was uged.tQqsdef£f m ne the neutrophil 20 counts using a general
chem stry test instrunent (Technicon HIE manufactured by Bayer- Sankyo
K. K.). Blood wa$i8tdo Hr&fwm¥® before the adninistration on day 1 of the
experinengs and)ghguial31ggiet eprined 4 ofs the, j-aodigwas uged as-tihes
pre-adm nistration value. As a result, 25 neutrophil counts were observed
to ~be decreasedmwi BB he- 4oviesst Wl deS90Bs€bvér  0RHYaYys98=7; 0hntmi hEy)

recovered to the pse;agdn ni sttt ion\val. 8 QR hbghen fromday=8. 9fizt hex)
experinment or after. The above results c i rmed that _rabbit nodels of

onf d
suppr essed hemafopdirdtit mctilor -O27°0é 638 er éHded - by 4S2-4HY 7-29-
adm ni stration &3¢Pmf €0 ng/ kg-body wei ght. {3) Evaluation of the

gl ut at hi ope der,vatives. of | e .4 an -at Lye Exa { n_t he above
rmdel; Toflfhe brg‘ ér €ion ,EX e 4),. t gB@FL b _ gé EP& Olg‘zi 5 at 20
my/ kg- body wei ght/day and the Conpar at i 4PBeagFL

1- hydr oxypr opyl - ( 3- cyg] 9dexd rdvt fieieibpatt aethelickEifd1he a5 HPED)osol ution
(the derivative_of Conparative Exanple 04 Cctober 2002 - 55 1 was

di ssol ved i n anPhGBRLUS ¥bIFt A of’ "3~ HPCD- 2. 2~ glycerin) at 20 mg/ kg- body
wei ght/ day wer ei1adiuni 688 @pad fobem, faye 384 o t7, af=4 heiex@er)i memtl-1TB6 enpty
fat ermul sion was adm nistered to the negative control. 5 The evaluatio
results of>the éFfedBHbfl ghbnsti gt He® é&o@érymmf2Héuﬂr5§ﬁ?l‘°%o&ﬂtslﬁiﬂ
rabbit nodel s ob.seppressad, hematapoi-et.ise flmpctugnaby1CeradoEni sHeat RBh are
shown Figure 14. In the Exanple 4-fat enul sion group, a statistically
significant increase in neutrophil




10 counts was continuously observed fromdays 6 to 8 of the experinent. On
the other hand, no changes were observed in the Conparati vy G fob- HPCD
sol ution group conpared to the negative control group. The above result

i ndicated that there were no 15 changes observed when Conparative Exanple 1
conbi ned with the dissolution adjuvant HPCGR was adm ni stered conpared to
the negative control group. On the other hand, the Exanple 4-fat enul sion
20 ny/ kg- body wei ght/day was shown to have the effect of pronoting the
recovery of 20 ‘ne@bstricphi (MegodH)s5ASrabbbt (ModdHy Bf123uppr e3Bpd7 . 29-

hemat opoi etic funoeti@n by)CP adm nistration. Wen the stinulation of

hemat opoi esi s rom)ti%n by harirac tical ents is reviewed here, it seens
i nportant to t%%gﬁ%acm%MMng

henat opoi esis may be divided into the consékadécyk) hematopoiesis at the
steady stgte of theqhiyi Qgsbegifafﬁgdtﬂg hngg&g{)é{esﬂgmﬁop% S agai nst
various stinulations including I nfection and eeding. Tn order to recover
bl ood cel | _(:our?tr§PiaﬁaFP1_8“pE?‘P‘BHé‘?a?_- 30 blood fromthe state of suppressed
hemat opoi eti ¢ fiigngkONs i PoREWEBEPSNI 3 @l t(Qr,OGQQQMh‘QPe@h?’ hlgll_@glgce_ssary
for inductive hematopoiesis to take place. I'n the case o enat opoi eti ¢
factors derivedr@ffihé-fBving HUyl shehl a6 GITSRELrY 843/ A egon.i nH)he

cl : Ini cal }setti ng93-3524i tilh{er@mi.at'amza@si{]p:ﬁ WM 4, of (ﬂ@,ﬁ&ﬁé&ﬂ%ﬁ{,} Gt em
cells and/or recuyr sor._c S ese n one narrow are direc
sti mul at 28 regdl‘??ﬁg'éﬁ F’ﬂe b&)dgc%’o#r b% ﬁﬁt urd) 2 o dirorrdh) 270(?2’{ 56 _

bl ood cells. The3Bermt oftd eti c mechani sm which the present inventors

consi der to bepgg'gagégé&{ gg?ﬁﬁ'éféﬂ £is ﬁ%ﬁw%? various
cyt oki nes acconpani ed by i nflammatl on toget he i bl eedi ng
5 resulting in the secondary producti orﬂ&éﬁa@@—@p@eti c factors such as
G CSF, but what canTHisegid yobtwhiced tihe Aiddenantdadiion ard/tiatgbgwt h of
bone marigw st mcellg.or recursor cells in a simlar manner to G CSF.
Thus, it 3ppear$°RELB5EAP y"¥HH"F o nol ecul ar wei ght 10 hemat opoi eti ¢
subst ances thatucanrpeSSHdny amwpl,aceobsel ¢gi cakbhyszag] i yg) pr of gl nageous
phar maceuticals derived fromthe living body such as G CSF need to have a
property of exhMbi £FHYy h"h‘énﬁop‘%ﬁ)es}ts%b‘r T‘%‘)[I(ﬁb eitledt Ay 2di%Red -y 182t i ng

on bone marrow2steneceb | sman pr2 1579 exur oy 28 4. 1as el lo=as 3azpr eperty

of being capabl,e,of ;utiljzin M_i at,.f.h riaceuti calgitself is
adni ni stered ir%'zz;?f%f%?thgt %F\gb es Z%]Tllsgg}émn’t lc]{a)l ?’\/’2?3 ({Eg ?lﬁé gdkg'rrarrow
or the ph@rmacduBPcék e$f)ciently reaches the bone marrow in the |iving
body. Actual | ypr&p&Shtibate20wsicd st pn hsmienoiLid € picemieqbes 1and

granul ocyte colony formng cells, becau.g OOJ cbeli ng a macronol ecul e, has a
smal | distribution volune (estinmated b gprr%‘-:s)ent inventors fromthe
experi mental data iBhEiwyo eltSinad/ dku § DicdgrosissirdddaNew Bhagspf Vol .
26(11), pp. 25p18FQratiSP0 Ashd herefore is consirdered to be effective in
reachi ng the bone marrow. Al though the specification of W9640205 suggests
the poss?hilityHt NMR TERISO @iDCGEchFy0a8Bs(bn dhe- pzculBbrl 214k -3 the
bone marrow, ng@_da ave, be sent t en h ssi QLI ity 30
bei ng a second ‘r“y %gﬁngt i(;]o%}l)egl]’sIQ;{D"ire)oerrln't5|98(d;_nl 'le;)?t%c()(?f"ﬁa)r%ﬁtéde‘\lb@%i_%f'llagm‘rg‘t’ o(riE/I )
reactions nor aré3the?e Gmy ¥kpld GAt-Addscrinpt i2dh dn Ulhd tst Jadt- dHes 2Hat can
be efficientlysdefiyesedf0 e P sTarg qyy ang;on he dosagg 7opgL I n
fact, based on_the above experiment by the 35 present"inventors, TERL199 has
an extrenely sfof? F&tf>¥1fe in the plasna of experimental animals such as
m ce and3¢ at s, Paspati@esom@xdmie d 4t r intrheesars fodfr Boich&tiu¢asz1 )84 Cct ober
2002 _ 57 _ be efficiently delivered tq, thg.fgne marrow. Thus, TER199 and
its related conpounds disclosed in the ‘gp?ﬁﬁﬁcc ation of w09640205 cannot
efficiently exhibitThhe Wi eitagngst diiotd MptHedatsdpdilesi $of tdatacdi ewpoi nt
of 5 drug delipeeyarat{¥h @utahare 2002 - 58 _ CLAIMS 1. A gl utathione

derivative represented -by the formul a él):
1H NMR (& 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)



5/~AO0OSHHN-~NCOORZ COOR, HO10 / wherein, Arepresents Hor a
Cl- C20acyl group; Rirepresents a Cl-C26 al kyl group or aC34@B&ober 2002
al kenyl 15group, and RZ represents H, a Cl-C26al kyl group or a C3-C26 al kenyl
group, provided that thecase in which Rlr egr esents a Cl1-C10 al kyl group or
aC3- C10 al kenyl groupand Rzrepresents H, ~a2€1-Cl0 al kyl group or a
C3- Cl0al kenyl group are excl uded, 20or a salt thereof. 2. The gl utat hi one
derivativeaccor di_bg t403ql M ].Wpeg eh R, f@p(rnesem)s 4 1Gl- (gzz 2%')kyi| ghoup or a
C10- C22al kenyl grou saIt t her eof . 3. The gl ut'at hi on
deri vati veaccor di- 35 {8 |)m 125wher ei nR1 represents an et hyl group, a
C10- C22 al kyl gr @uppar al X 6E G20p hé kehy | gfrmmasm & fs @dc-Chereskl4-The
gl ut at hi one derivati veaccordi ng to any ¢f 1-3 wherein RZ represents H,
a Cl-C22 al kyl groupor a C3-C22 al kenyl grou or a saltthereof. 305. The
gl ut at hi oné derivati $B&ECEREi PRETEPeM P Imather :?Wélaé‘ fORZbpgppEsent s H,
an ethyl group @repeiftdBakkympDs oup, or a salt t hereof. 6. The gl ut at hi one
derivativeaccordi ngg%{ &gny of cl ainsl-5 wherein represents H oran acetyl

e

group, or35a sallth PPN R It At Hr%e(ﬁler?v‘at‘] eactby di % tlo 3@ aim i or
6 wherein Rl reppesephs a. EiZ(QZZﬁi)kyl E(H-QUFBBOV(nﬁ 2H9410%0966229f{%2 1y 9
C18-C22 al kenyl grgcg and represents an zﬁ‘t roup R1 hyl
group, and Rz i$-3 22618“‘al KA {)‘ry% >0 (éf"s ) hélzeéf: g 4A3HZ' 2H)
phar maceutfcal doRpesiBiionmgcohpy iSidg-2 15 gyt awhi GI’J&ZdQBI vaHjve.agcor di ng

to any of claing é 7 @gya salt thereof. 9. The pharmaceuti cal
conposi tion accordi ng fo o al m 8 whe6r ei n sai d phar rraceutl caI corrp05| t| on is

colloidal. 10 18repa g

wherein said phar rraceuis caés Ctﬁlfmﬁsriéd ¥y ias n@tthbaa%hmalfaer Erbsehaet@d from

t he group consi Z,tl ng L E elrrulgsl on, a liposone and a solid suspension.

i 1. The phar macEGEPEAR 3Ry oxsall 1%6h *according to 15 clai m 8 wherein said

phar maceut$cal ganmegi té prmscmdlqy emiBi on, J=24 .4 emat)opQisgsics, ppayot i ng

agent conprisin a gI ut at hi one derivative accordi ng to anéﬁof claims 1 to 7
¥

or a salt theredf?028-93 (Mpd herdt>o0i%ési(8 pr8ioti Ad-4Agent (Bcctf Hing to

claim 12 wherei n.sai (qgherat o £S5 [Ar. armt4| 3g aaentH)sscoblvl d@al (m 1411 )The
henat opoi esi s - pgorlrgtkgg ﬁgfen; AL corgd Bg\ gGl @i m 12 wherein said
| ea

t a formsel ected fromthe

hemat opoi esi s , pronoti hg agent” 1s ‘at
group consi sti n§rgparaeyen E bn.
15. The ptlar maceut i cal corrp05| tion acconpdlqgggrtq gl(@bmaagcwher ei n sai d

henmat opoi esi s pronotjng a i fat enul SI har eut i cal
conposi tion having a Jﬁ ‘gnﬁg%jc]}ecd %X er‘ﬂgl)oﬁ’a ﬁgdb?ﬁoa %6%%‘%% rion
substance that 148 mlraebdad- Cglndtq]ﬁzandoaﬁcabdbpw)o’(lmm @) tamg tdre bi ndi ng

gl utathione S-t E@Héf:%ﬁsrﬁlmee'v}?ist Q%l%éﬁoéﬂ afl’ Q¥RobpRePECHE CpARL L O A
Cl2-C26 al kyl or al kenyl ester. EFar maceut i cal conposjtion

according to cl 9P i%rmh‘brfé?qf%'alad‘dpﬁa‘reﬁaéé PESF - corPBsPPTfT i S1¥bHd oi dal .
04 Cct obe?s 2002was 6€ondént daredphavdeac eetucall poapssrél onTaceis diegidue cl ai m
16 wherein said 898%&5&%»&&'(&0%5' Eé’ri?;?ﬁ'é apl 8f edglztsl)g oéi?lofaid%i on

henmat opoi esi s prom)tl ng agent har ceu conposi
according to any9é% 'B‘I!hlfmsd J!K)Bcto (1385 mg) and stlrred to which N-

.A. @. AS. A3. A3Spe é@ﬁ%%ﬁoﬁ%rﬂ [(Oezﬁpful/)\@%ﬁhs‘wg@é 6*76\51“&) ewére fadt@d AN . A
f,.A9.fE A@ALF . A A AS.AF CALUS. A, . AAf S’ A,
S. ALS. A3R. Af e. ABYCA Iisg?ctw“ RiERBSANRS. AELAT @‘A?‘@ NS . ¥hU@ AQ . AS
. A@%6 ALS. F8HS. A@ﬁuté@@fnﬁrﬁfﬁ%lsftﬁ&ea at room temperature for 4 hours.
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ca)Jcalcalca]ca a] ca] caj ca] ca a ca] cal ca] ca] ca
] ca] cal RSZ[/ Oopé /G]E'S“%\Hﬁ]féf d’é’] E&Fd«a}% %3‘ 13 %:g]%‘ga% lb'hﬁ: c%ﬁaﬂca] ca] ca]
ca] ca] ca] v3'a] Ca}:ﬁ%nﬁ@& ]Mb&&h@ah@eheal=caY¢84$/aj (u% Mﬂ-&ammapc—
(e 5#6###5$6$$$$$%9 xsn| d Z] 1] ca] ca] ca].ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cal EapEayeHiT )]‘c[a]Pc!‘éJ] @H‘d })éQFEé PeaYta] ca] ca] cal 9UIALBARES! &+&
E&F&&& & "' ((QUR((((())))))*)+)}txsnid _Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]cal+)6)7)y)
Z))¥FEFEF Ok _XTX PAADAEH++,,,,6-7-@P-Q0---}xsnid_Z]]]ca]ca] ca]ca]ca]ca]ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
cal-..+.-.UV..... 5/7/|1}//1//00X0Y000000000000} xsni d_Z]]]ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
ca] ca! 001
]111} 101A1B1VIWelf 1y1z11111111112y222222<3>33} xsni d_Z]]] ca] ca] ca]ca] ca]ca]c
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a] c”a] ca] ca] ca] ca] ca] ca] c”a] ca] ca] c”a] ca] c”a] ca] ca] ca] calgpbeRber 2002

$) $. $>PESFSESPSWOEL" U " ' ' ((

(C(o(((\)8-r-//{upje [V g]c]ca]ca]ca]ca]c”ha]ca] cra]ca]c”a]ca]c”a]ca]c”a]cal

cal ca]ca]calcaljc”alcalcalc aUc a]calc aU% aJjcalc a]JcaUjca]ca /

| ZI 184HAAWIWS5556H69: : AAAI | | | | LOOBPEPbPP %c)"(~xsnhc’\YI gl c]c]ca]ca]ca]ca]c”a

] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] c™a] ca] cMa] ca] ca] c™a] ca] ca]

caJ ca] ca] ca Yield: 1.75 g

CXsXzXCYY__ Pa fff/ hhh i fikk|l4 Kntt uuu} kfa\W: ca) ca] ca]calc”a]c

a] ca] ca] ca] c’\a]al RS ]gBBTCaﬁ:%%ﬂ?a] @D]rg €af Ea ga}‘ fiea] éﬁﬂzé} &5] ](:’a] La] La] cl\

} ca} ca} cai }}% ).ﬁAK[zllmuiJuhﬁ\qut a‘liM] %;ea]:@a]xal)caﬂ] 04‘?] (Csi’ﬂ,] ol ay | 059be1>%;}6(2:§]| cal ca
ca) ca]calca]calc al,cal ch al calcal c cal calcalcalca

| 10008 ()1 a(]rri },;gs‘ § kg2kcogl ¢l cgl pal e cplgpl cal el J

1 109R& () =!}o0l Jf@%ilﬂw&&%)iﬂzl, 1@9/&2836)(-&@ lIi%r.&E@, Pe®a#,! mep J:ﬂ%ll b| & () -

I'x" 98 10% <l <& () ! 09 < 00 AU7%

1 10%<b<& () - (05 .(%H%l Wfo%ég zx; z! l?d%%g%(_%g H;L ) 4&548)1 /@ (()m 10<

10< 10< 10%<&' @?ﬂ 5.30 (d, J=5.0 1 ‘ J— 6Hz, 1H) 6.67 (d,

WU3_=1" " LOYAT&IeH- Sl " 1896382037 SHO  (0UIK) - SH! " 109638 () SHI X1 " 109& () -
21> 1ocy@ () - " 109458 L) 5 1098 QY& 0
10! z° " 10%&' () - () S5 Wo3T Sl OYEE&' ()-19° 3

@B"10% ] &9() -1 " 3@" 109N €% & O%Ju& ()- 7K\wU3rSl"x 3
98" 10%EE& () -! n398" iogl’(ioxane solutlon of 4N d ochloric

L& ()-1]" 398" 10%|&Q§, jis%z 10% | & ‘%WI( 398" 0%& O - 150" 10%\leNe&() (usl
In"3Y(10% : & ()"25 PRISY( 1BogrkiQyane | ()m )" PEoBogy- 1 St 1098 () -
10EE 10EE 10EEG3@CWVABSL) +ik- EMg—lCQ'E/&&)‘—(C)(-Qntaeledle)OQ(q 7G &)() - mhkn” 3Y(10%

wall S ;BE};EE-( (Pipien 1oty RO datoaPlo b TR g oo )
10@6&-() - ours and concentrate under reduced pressure. The

w) " #WU3UV4' | res518U& Gis ! dG4Oek i(n) dinx@nkQ%End é:): d) dad 03dadd - ! G'10%u&

S 0 090 11141100 I 41
9%1) 10%& (())/ff&é{‘zﬁ/g 8 R %*2(’?’916\?‘31@)&4 l(()5’)@2& 8%%*2 ig (C% WE@&“E%AH F3
"109% ()-! F3" ygwy&lﬁgrecp:gaq@p/kq(f&:e(r) WIBOYR'Y( Wity E09Rs (Jriddzio
obtain Glu(Cys(Bzl)-D-Phg-0OEt)-0(Octadecyl)
20 hydrochloride.
Yield: 1.50 g
1H NMR (8 ppm, CDC1l,): 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-OEt)-0O(Docosyl)

hydrochloride

1H NMR (3 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,



10zz 10zz' () *++, z[ QuSA! 1 I nF0" 10% ; & () - 3f/
109& ()-!s F""109%@& ()-!F""10%6S& ()-F3"10%& ()-! F3" 10%JdL&0khber2002?- @ P-
Qo--uv4lllyl !'10%E& ()-F 1090& ()-, 1090& ()- "Ssl0%r& ()- 10 10

10! 4° FO" 109%&’ ()--..+. -. @/ wJ3uVa! | *"109%& ()- !"109%& ()- ! F10%b& ()-!P
FL0%: () -1 F10988& ()-!° Y1 | 1097T& ()-/ 0P112‘822—22WUC594' | 1055

1055! " " 10965& ()- ! "109%00& ()- ! " 10%r&' 1200/%&' ()- 1" 10%& () -
2222345} 60M+4! "1 "10 "

" 1098 (% (()@2 10!%& Pf@lg%%@%% d§5} % x?vu f‘f\‘/nl?&g ‘@@4/&4(56@111022
10zz 10zz!| | "1b zﬁ&i% @ 9= 4‘ﬂ@%Zz&HQ)J@EGSV 3&0&&,()9@?'7173 (d,

"10%&T()-@Bo::::g'4d£ﬁ@J|1H) 1@%{(N#19%§&7ﬁl Zﬁ)N?lg%h é%’"ﬁ%@@

N#10%& () -. 109%& -f10%¢&'() ( Pt e ! .

N#lO‘V@&'()- { !\#ﬁ’é%%‘-%%—)-—{ NAFLG 'B . P909ER) 1G9 £1 Ay I@& O)-.{

N#10%=&' () - .::::::: IE&E&L£¥L11.ﬁﬁl@2&&ﬁ%%%§&§§%kg%i& SL JL{

N#£109%=& () - N#.109% ( G & 0-

N#109%& ()- %’8}? P{"“r\#EBﬁd O Nb&loe}‘& E?Z!.g%*). L. 16K(t,
J=4. 4Hz, 3H) 1.23-1.43 (m, 10H) 1.56-1.69 (m, 2H) 1.93-
2.13 (m, 4H) 2.20-2.36 (m, 1H) 2.39-2.52 (m, 1H) 2.59-
2.89 (m, 8H) 3.65 (s, 2H) 4.03-4.26 (m, SH) 4.57-4.69 (m,

10 1H) 5.28-5.64 (m, 6H) 5.50 (d, J=4.4Hz, 1H) 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(Hexadecvyl)
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, lH) 2.61-2.72 (m, 2H) 2.79 (d,
J=4.4Hz, 2H) 3.66 (s, 2H) 4.03-4.26 (m, S5H) 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, 1lH) 8.72 (brs, 3H)
Example 5. Ac-Glu(Cys(Bzl)-D-Phg-OEt)-0O(Hexadecvl)

1H NMR (6 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) 2.0l (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 (d, 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-OEt)-0(Tetradecyl)
30 hyvdrochloride

1H NMR (& 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, S5H) 4.54-4.64 (m,
35 1H) 5.50 (d, J=4.5Hz, 1H) 7.15-7.38 (m, 10H) 7.73 (d,
J=4.5Hz, 1H) 7.87 (d, J=5.0Hz, 1H) 8.71 (brs, 3H)



N#109%6& () -
N#1096& () -
N#1096& () -
N#1096& () -

A
A
A

N#109%6& ()-.{ NH10%& ()-.{ N¥10%& () C({ N#10%& ()-. ({
N#109%&&' () S | G( ) { Nt#£109%&' () N#loo/@ﬁo&tbbel{2002
NE1O%& () -. Ao~ JF J#{ NEL1OYE& ()-. . +: 0:1:] (L AO-IF I
N#10%& ()-.{ NHLO%& ()-.{ N#10%& ()-. { N#10%& ()-.1;

2. A H N O i J0o{ N#10%& ()-.{ I\h#lO%:&'() 2£9 N#109%8&' ()-..{ N#109%& () -

N#10%&' () -
N#10%&" () -
N#109%6&" () -

10

15

20

25

30

35

A
-

N#1096& ()-.{ N#L109&& ( Cid:f:k:{:fGQ0O{ N410%& ()-

N#10%& () -. Ao-JF J#{ N#lo%?&'() A N#lo%?&f() A };;;;;;J
) { mﬁﬂﬂﬂh&ﬂb)-QQQNEIQ%E&lQiQ:EBHEQB@@SO(Dedéc%#iO@&&f() A

hydrochloride

1H NMR (6 ppm, CDCl3): 0.88 (t, J=4.6Hz, 3H) 1.16 (t,
J=4.4Hz, 3H) 1.20-1.34 (m, 18H) 1.56-1.66 (m, 2H) 2.20-
2.36 (m, 1H) 2.41-2.52 (m, 1lH) 2.61-2.72 (m, 2H) 2.79 (d,
J=4.3Hz, 2H) 3.66 (s, 2H) 4.03-4.26 (m, 5H) 4.54-4.64 (m,
1#) 5.50 (d, J=4.4Hz, 1H) 7.15-7.38 (m, 10H) 7.73 (d,
J=4.4Hz, 1H) 7.86 (d, J=4.9Hz, 1lH) 8.70 (brs, 3H)
Example 8. Glu{Cys{Bzl)-D-Phg-O(Hexadecyl))-OEt
hydrochloride

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, 1lH) 5.50 (d, J=4.5Hz,

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-O(Tetradecyl))-0OEt
hydrochloride

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

(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, SH) 4.56-4.64 (m, 1H) 5.50 (d, 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) L

Example 10. Glu{Cys(Bzl)-D-Phg-O{Dodecyl))}-0OEt

hydrochloride
1H NMR (8 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,
2H) 4.00-4.30 (m, S5H) 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
1H NMR (8 ppm, CDCl,): 0.85 (t, J=4.2Hz, 3H) 1.17-1.36
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A

Ao- JF J#{ NH10%& ()-.{ N#109%& ()-.{ N410%& ()-

iiio eK { N#L10%& ()-.{ N#10%& ()-.{ N#L0%& ()-.{

({ N#109%& ()- ({ NE109ES! () -~ {31096 () - . ; <<<<<<f &, {
{ N#10%=&' ()-.{ N#10%=& ()-.{ N#10%=& ()-.Ao-JF J#{

e R R O T

{ I\#(L@P/@&!)()?— 62{ (NHLOQZ@-—& (5)‘I~z - -NHZO%R) (3-72 (s, 2H) 4.04

(t, J=4.1Hz, 1H) 4.14 (t, J=4.1Hz, 2H) 4.75-4.85 (m, 1H)
5.36~5.43 (m, 1H) 7.17-7.46 (m, 10H) 8.29 (d, J=5.4H=z,
1H) 9.05 (d, J=4.9Hz, 1H)

Furthermore, by using the intermediates synthesized
in the above Preparation Examples, the following
compounds were prepared.

Example 12. Glu(Cys(Bzl)-D-Phg-O(Hexyl))-O(Tetradecvyl)

hydrochloride

Example 13. Glu(Cys(Bzl)-D-Phg-O(Hexyl))-O(Hexadecvl)
hydrochloride

Example 14. Glu(Cys(Bzl}-D-Phg-0(Octvyl))-O(Dodecyl)
hydrochloride

Example 15. Glu(Cys(Bz1)-D-Phg-0(Octyl))-0O(Tetradecvyl)

hydrochloride
Example 16. Glu{Cys(Bzl)-D-Phg-0O(becyl))-0O{Dodecvl)
hydrochloride

Similarly, the following comparative compounds were
prepared
Comparative Example 1. Glu(Cys(Bz1l)-D-Phg-O(Et))-0O(Et)
hydrochloride

TER199 mentioned above.
Comparative Example 2. Glu(Cys(Bzl)-D-Phg-0(Octvyl))-
O(Et) hydrochloride
Comparative Example 3. Glu(Cys(Bzl)-D-Phg-OH)-OH
hydrochloride

TER117 mentioned above.
Comparative Example 4. Glu(Cys(Bzl)-D-Phg-0O(Decyl))-0Et
_ hydrochloride

Specific examples for preparation of the colloidal
compositions of the glutathione derivatives of the
present invention are shown below.

Example 17.

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
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(1) The high-pressure injection type homogenizer
used was Nanomizer LA from Nanomizer K.K. Purified yolk
lecithin, purified soybean oil, and glycerin used were

5 those that can be intravenously injected.

(2) Purified yolk lecithin 6 g and purified soybean
oil 55 g were mixed by a mixer while heating to
homogeneity. To this was added 560 mg of the glutathione
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 aqueous 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 pm 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 oil 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
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Example 18.

The glutathione derivative obtained in Example 4 was
5 prepared by the method of mixing with the fat emulsion on
a small scale.

(1) According to the method of Example 17, an empty
fat emulsion that includes no glutathione derivative was
prepared. It was included in a glass vial and autoclave-

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 0il 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 12-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
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Examples and Comparative Examples of the present

invention were incubated for a fixed time in an enzyme

5 solution having the following composition. Acetonitrile
was added to the reaction mixture to inactivate the
enzyme thereby to stop the reaction. The concentration
of the glutathione derivatives in the deproteinized
supernatant was measured by HPLC. For each time point of

10 the esterase enzyme experiment, the mean values from two
measurement or more were determined, and for the rats and
rabbits the mean values of plasma samples from three
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/ml1-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/ml1-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.
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more have a relatlvely high physiological stability

compared to the glutathione derivatives comprising alkyl

esters having 10 carbons or less.

Table 2
I Decomposition rate | Decomposition rate
Compound ignstant by swine constant by rabbit
iver esterase liver esterase

(107‘/unit/min)

(107‘/unit/min)

Comparative Ex. 1 121 -
Comparative Ex. 2 364 267
Comparative Ex. 4 88.5 54.2
Example 7 15.2 21.1
Example 6 2.61 5.11

i 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

1 Compound rat plgsma rabbit.plasma human‘plasma

i (min) {(min) (rmin})

g 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 ~

-
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dlfferentlatlon induction and growth-

promoting activity in vitro of the

glutathione derivative - 1

5 Using the differentiation induction effect on the
granulocytes or monocytes/macrophages obtained by
culturing the human leukemia cell HL-60 in the presence
of 9-cys-retinoic acid (9-cis-RA) or activated vitamin D,
(la, 25(OH),D,), and in the coexistence of the

10 glutathione derivatives of Examples and the Comparative
Examples of the present invention, the growth-promotion
activity 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 liquid 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 (i) 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(0H),D,;). Thus, 1 ul per well each of an
ethanol solution of the differentiation induction
substances 9-cis-RA and la, 25(OH),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
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20

Example 21,

Secondly,

Q" 109&"&&
r@’“cfﬁ%ﬁxgﬁ

the differentiation induction on HL-60

Furthermore,

the system contained 0.1-0.3(v/v)$% DMSO in stead of
the concentration of 9-cis-RA was

of

in

byl 080 ol 12008 52 00

0

,@590,()51@ 10%&&
)- 0" 10%

This caused slight

the

cells

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



Y, 1" " 109&" &&' ()- 00" " 109%&" &&' ()- 0" " 109%&" && ()- Ot X3* " 109&" &&' ()-0 """ 10%&" &&
"()-0""10%&" && ()-0 " 10%&" &&' ()-0 " 10%&" && ()-0 " 10%&" &&' o;&tabwy@oz‘&' ()-0

PP03™ " 109&" && ()-0" "109%&" && ()-0" "109%&" && ()-0" " 109%&" && () -
c#a Y,!"pT43 "10%&" &&' ()- 0 "10%&" && ()-0; c
Y, 1" " 1008 &&' () -0 " 1098 &&' ()- 0" " 10%&" &&
& ()-0""10%&"&&' ()-0""10%&" &&' ()-0""109&" &&' ()-0" " 10%&" &&' () -

0

“"T100R" && () - 0;
? 0. C3' "1 "10%&" && ()- 00" " 10%&" &

" # P43 " 109" &84 ) oy MR RR Ad).- 0" " 109&" &' () - 0° " 10%8" &&' () - 0" " 10%&" & ()

-0; cHa Y, ! "#$U&' *4pP
Y, 1" " 1098 && ()-0" "

& g

"1

g %‘B%?zs‘fﬁc LR B0k & " 100" &8¢ (

)= 0" " 100" &&: ()e@hlqusmf&&l (a)ctmmm@/&l&&e(f) tl)“:“"lg"‘&t8’f<‘?tf(‘?‘;"@p"ﬂ1—’-@9/8"@‘&' ()-0cd
enshH(3 " 109&" & dnp fb"ﬁocyfgrl&&g(]}rtgt'hl@?{@" &&rﬁa\@l\'}é@y&@ﬁké&ppe D% £& ()

Dic#a ¥, L0cG 3" 100K &&!
1008 &8 (- OB AR

0 n

d(&g ‘l"f%e.rfﬂ(;&a

g&"(‘) lbg‘é%“‘i’b%%”&'eﬁ/«@%@ ()-0""10

%&" &&' ()-0" " 100484881 1) -dkdrib@’/&o&&h@): D" COBEA 8ZL {ye ERXAMVES &&. () - OhH( 3" 10%

&' &8 ()-0""10%

)5 01" 10%& &' () - 0" 109%&"&&! ()0 " 10%" &' () - 0; c#a

Y, ! "1 gK+3" " 10% " 109%R" &&' () -0: c#a
Y, 1" 1008 &&' () - 0(" " 10%&" &&' ()-0" " 10%&%&0(‘5)1‘@ WL()C)H@S&EWG@@ & ()-0 "1
098" && ()-0" " 10%&" &&°PJRU™4 1 109" && ( IFR2BES (40" " 100" 28 (V10 " 109" &
& ()-0*+. | JKShL, 3" " 109%&" &&A )= $ 2 &) && ()-0""
109%&" &8 ()-0; c#a Y, ! " Sef ghi |
Y, 1" "109R" &&' . && O OR&E q()-00"" "1
0%&" && ()-0 "1)0@jp ¢’t§-o T100&" && (h-0°" 10%&" &&'( -0 " 109%&" &&' () 0 "109%&" &
& ()-0parst pP4A3 sk ﬁ/ﬁi’ ()-00109%&R"1&&" ()-0"3 109%&" && () - 02'9109%&" & ()-0""10
0R" &&' ()-0; c#alX I"pmm 100&" && () -|0° " 10%&" &&' () - 0; c#a
Y, 1" " 109%R" && ) -0 T T0%&T && (V0 "I07& && §)7 0_C3 1T " TO%&"\&& () - DO™ " 10%&" &
& ()-0° "109&" &' ()-0" " 10%&" &&, (1)=0" "|LOYR" && { ) - 0" " 108" && () - Ol P4B" " 10%&" &&
(()-07"10%&" 8& (), O " LOUR" && {Jr 0" " UOU" &&, (3 - 0° " 10%&" &&' { )~ 0; c#a
Y, 1" pT43 " 10%&] & () -0 " 10%" 880 () - §; c#a ¢
Y, 1" " 1098" && )-o "10%&] &&" ()5-0° " 10%&" &&' ()5 0cG3 110% " 16001/&" 8&&' ()-0 "10%&"
&8 ()-0""109&" &&' ()- 0" 1DIR. &L ()e- O'[" 10%"@8&; ()-0"] 10%&" &&\ () - 0#( 52dD$” " 10%
& && ()-0" " 109K && )~ ‘tﬁg/wﬁﬁ?@—(—)‘ ‘ c#a
Y, 1"? H ]49A10% & () - " q«&"&&' -
Y, 1" "109&" &&' () -0 " 10%&} &&" ( ‘"100/&"&&5) ow' vUg49 "I)I(])%(&'( -z h
“1) 10%/&& () - z | tAapp0IBE' () -2 5910%(&' ()
3" 10% (& ()1 10" 10" &1p" " A$OL: vugao A O%r(j & ()-hE% 100 (B ()-1
"10%r (x& () - |1) 109 (R& ()-¥ K|)1o% &'g) z M 1ocy&821()2-zgh|1zvu449
TI10% & ()- T 1-Ss10% & ( -1ém11ﬂa1npr(mnpr . "100 2 T 100&Rr (R& () -
S 109/ (V& () -RM [ vUua49l LmlOfV &lO- "tPone (). I Bow e ()-
TLT10% & () - Lr10% & ()F 3 1098 & () - <Oz Y8VU449 ‘Ll%'l"b@’&' ()--]~ LI % 10%
& ()-- ‘LI%‘lO@,&,mg,) LI 9% 19k & ()]-- LI 9BT0% & ()--! ~L"16%
& () - CDEFV] . vU#49 10%& [) -3 v 190% "z & ()-°7910%1z& ()-4-3
“1,10%"z& ()-[L0!10! 110! | uLl 9°109% &|()-. O {3 vU449| ~ L"10% & ()}
L"10% & ()- = P~ "10%x& ()3 x 0109 & ()-9"210% & ()-  11.2
T "10%z& ()-hij k| [ NA449101010°° © &" 10%&' ()0-5 &"10% & ()-2.9 "~ &' 1pwz& ()-
U & 10% & ()- | & 10% & ()- B{FfI®"10% "& ()0.41"10% | & ()- 3210% " & () -
1"10% " & ()- 1110%"& ()} 1 "@10%"& ()- 0.8 4.2
"fs10% " & () - ~pEe RS & (" 100mB& ()|- 1"10849'& ()-|1"10%4 & () -
1078 0.8 8.8
3 x 1078 0.7 16.9

10

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
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(1) The glutathione derivatives of Comparative
Examples 1 and 2 were mixed with a fat emulsion under the
identical condition to that in Example 18. Thereupon,

5 the concentration of the glutathione derivatives of
Comparative Examples 1 and 2 in the fat emulsion were
each adjusted to 1 mg/ml.

(2) The fat emulsion of the glutathione derivatives
of Example 18, and Comparative Examples 1 and 2 was added

10 to a reaction mixture of swine liver esterase at
15(v/v)%. After incubation for a fixed time in a similar
manner to that in Example 19, the content of the
glutathione derivative was quantitated by HPLC. As the
control experiment, an alcohol solution of the

15 glutathione derivative of Example 4, Comparative Example
1 or 2 was added to the esterase 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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Compound

Decomposition
rate constant
in the
presence of
the fat
emulsion

(/unit/min)

Decomposition
rate constant
in the absence
of the fat
emulsion

(/unit/min)

Ratio of
decomposition
rate constant
(in the presence
of the fat
emulsion /
physiological
saline)

Comparative
Ex. 1

7.343 x 107°

1.206 x 1072

0.609

Comparative
Ex. 2

1.650 x 1072

3.638 x 1072

0.454

2.033 x 10°°

1.100 x 10°*

0.185

Example 4

Example 23. 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 aqueous solution of glycerin
to compare changes in the content of the glutathione
derivative in the fat emulsion.

10 (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

15 liter of a 2.3 (w/v)% agueous solution of glycerin.
Dialysis was carried out at room temperature for 2 days
with one change of the agqueous glycerin solution during

the dialysis. All the fat emulsions after dialysis were

about 15.6 ml. They were filtered by a 1.2 pum filter and

20 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
25 decreased to 14.0% after dialysis.

The result can be interpreted as follows: Thus,

since the glutathione derivative of Example 4 is strongly
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jse emulsion particles that can
hardly pass through the dialysis membrane, the content in
the fat emulsion after dialysis does not decrease much,
whereas the glutathione derivative of Comparative Example
1 does not strongly interact with the emulsion particles,
and thereby the content in the fat emulsion decreased due
to the passage through the dialysis membrane.

(4) From the above result, it was thought that for
the glutathione derivative of Example 4 that was
administered together with the fat emulsion, a similar
effect could be expected in vivo when the blood vessel
was considered a dialysis membrane that is imperviable to
the o0il phase emulsion particles.

Example 24. Comparison of changes with time in the blood

levels of glutathione derivatives when the

fat emulsion of Example 18 and the agueous

solution of Comparative Example 1 were

intravenously given to mice

The blood levels of the glutathione derivatives of
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 BDF1l mice were purchased from
Nippon SLC and used for the experiment. Until 9-week old
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 *
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
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
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body weight as lqul amount for both. After a fixed
time, about 1 ml of blood was drawn from the heart of the
animal under ethereal anesthesia (after drawing blood
5 once, each mouse 1is sacrificed). The N number for each
sample group at each time point was 2. After drawing,
the blood was immediately cooled on ice and was
centrifuged in the presence of sodium citrate to collect
plasma. The plasma thus obtained was deproteinized with
10 acetonitrile and then was analyzed by a C18 reverse 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
guantitation 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
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%llon of

1
"f‘1096!f&f()-10r"10r"]mxamgmym18&«@he glutathlone derivative of
Example 4)
Time
5
(min) S 10 1 30 60 120 180
- Below
Individual 1{420.02|320.281275.69}129.87 | 60.97 B.65 | detection
limit
- | Below
Individual 2] 262.93|352.93(205.88 79.01{ 49.71 |10.04 ]|detection
limit
Mean 341.47 {336.61 1]240.791104.44 ] 55.34 9.34 -

10

15

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 pg/ml and the gquantitation

limit is about 1 pug/ml.

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
Below Below Below )
Individual 2 { quantitation | quantitation | quantitation
limit limit limit
Mean - - -

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 pug/ml and the guantitation

limit is about 1 ug/ml.

()-
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ester having 12 carbons or more and_ the

agueous solution of Comparative Example 1

and the fat emulsion of Comparative Example

2 were intravenously administered to rabbits

For the glutathione derivative of the present
invention having a long-chain ester having 12 carbons or
more and the glutathione derivatives of the conventional
technology of Comparative Examples 1 and 2, kinetics in
the blood were compared in rabbits that are a species
having a low esterase activity in the blood.

(1) Male Japanese white rabbits, 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
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
derivative of Comparative Example éuwere 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 um filter to obtain a
liquid for intravenous administration. On the other
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

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

rapidly infused into the left auricular vein of the
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etermlne t stribution Sglume 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.



$sf YBNL 10% "f 109% & ()-' 10f #10f #&10f #13$! 1096 #&' () - s#3

Z! 13! 10% #& () -s1$! 10% #& ()-s$+SM| [ fYSNL 10% 0 " 10% & (4 October W%
& ()-,f 4"10%!& ()-, 4 "10% & ()-, P" O%g & ()-, 9y:10% & ()-~12|[:-810"
62°10% & ()-z2 @GL0% & ()-f & "10% & ()-, [ "104& ()-, +"10% & ()-
109 & () -, 234DK*bAS10" snl0% " & ()- — $6%-& () f 10%"& ()- :10%

"& ()- "@10%"& ()-10"10"*-D[#|[: ABL10" ! "10% ;& ()-F+ [ "10%l& ()- F+

& " 10%@B @ () Fi81619% "J& ()-F+ n""10% " & ()- F+ >&" 109K " X& () - F+#5v U410
F109% & () - 108 & (- "@10% & ()-106 6106 6106 6 ~"10%6 _6& ()-F+ & "10%Q@
"@ ()-F+ vaU4tI.O F10% 2& 10%& Zstlrl oA Ohu"@%keﬁamcqa%wt(c)dy
1098 & ()-)*+, kAvu4103'>&| % & glb‘l % 1( Lt o1 dose it 1008 & () - (|
109% & () -, - . RSTUVpF+FOMRIAN ()-) P -1 10% & ()-1 10% & ()-|

10% & () i 10% &' () - Vvdl pyz{Wo*| H /%l a!L % 3 ) ?¢&l 10% &' ((2[(.'/Ik Z}?} 05&' ()-1
10% & ()-1 10% & ()={tZ>*t—109%t09%& ()= )7&| TN &)~ 1U/u
10% & () -1 Comparative Ex. 1 0.80

Comparative Ex. 2 4.18 9.34

Example 7 0.47 2.85

Example 6 - 0.08 0.29

Example 4 0.06 0.20

Example 1 0.06 0.03

Example 2 0.07 0.05

Example 26. Comparison of pharmacological effects of the

glutathione derivatives of Example 4 and

5 Comparative Example 1 in rat models of

suppressed hematopoietic function by 5-

fuluorcuracil administration

Regarding the effect of promoting the recovery of
neutrophil counts in rat models of suppressed
10 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
15 the conventional technology of Comparative Example 1 and
granulocyte colony-stimulating factor (G-CSF).
(1) Animals used and the keeping condition: Male SD
rafs, 6-week old, purchased from Nippon SLC were used.
The animal feed (manufactured by Oriental Yeast Co.,
20 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 hanqihg—type rat cage (manufactured by Nippon Cage
K.K.) and kept at a temperature of 24 * 2°C and a
25 humidity of 55 * 5%.
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(2) Creation of rat models of suppressed
hematopoietic function by 5-FU administration; Creation
of rat models of suppressed hematopoietic function by 5-
FU (Kyowa Hakko Kogyo Co. Ltd.) administration was
carried out based on the method of Akamatsu et al.
(Yakuri to Chiryo(Pharmacology and Therapy), 18 (Suppl.
9), 317-356 (1990)). Thus, on the first day of the
experiment, 5-FU at 50 mg/kg-body weight,(dosage volume
is 1 ml/kg-body weight) or the same amount of
physiological saline (manufactured by Fuso
Pharmaceuticals Industries, Ltd.) was intraperitoneally
administered to the rats described 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
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
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
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
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
single intraperitoneal administration of 5-FU at 50
mg/kg-body weight.

(3) Evaluation of Example 4 and Comparative Example
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1 in the above model; To the model described in (2), the
glutathione derivative of Example 4 combined with the fat
emulsion at 10 to 30 mg/kg-body weight/day or the
glutathione derivative of Comparative Example 1 dissolved

5 in a physiological saline containing 2.5% hydroxypropyl-

f-cyclodextrin at 50 mg/kg-body weight/day was repeatedly
administered into the tail vein for 9 days from day 2 to
10 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/déy 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 pg/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 8 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 pg/kg-body weight/day
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administration group. For the 20 mg/kg-body weight/day
administration group, there was a constant increasing
trend in neutrophil counts from day 8 of the experiment,
and on days 9 to 11 of the experiment there was a
statistically significant increase (a level of
significance of 1% to 0.1%) relative to the negative
control group. No changes were observed in the 10 mg/kg-
body weight/day administration group compared to the
negative control group. On the other hand, in the
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
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(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



vU4d - U 1%0% & ()-4" 2 T1%0% ()-4( S910% # & () -

"f110% # & ()-10n! n10n!nl0On!n "~ 3"10%! n& ()-L @A | [: VUS4 OctdHed2869& () - 2
91 3" 10%#& ()- " 19%0%& ()-4 "~ 19%0%0 & ()-4 ['1%0% X & ()-4

1 %0%&E ()-4) Y& (8?2GPVUS | *10%"& ()-  10%"& ()- ' 10%"& () -

"fs109%" & ()-10n 10m 10n " 913" 10%n & £ )5PM uvw{_?2vU5 || *109%" & ()-|
*109%" & () - #3+(| *10%"&' ()-| *10%" & ()-1 *109%"& ()-_?vU5 || *10%"& ()-|
109" & () -1 *109%" & () #3+ g&" &'g *109%" & 2vU5 |l *109%" & ()-|
*100%" & ()-1 *¥ /&’“a%‘t dqsag %f" AL Er%ew%"%ﬁ wag | Rbgemyed a

*109%" & () -1 *ﬂ@%\ér&iy( )oﬂ p’rb@%ti&g( the r&0e@refy(df#BeirépllHl Hounts

*10%8" & () - &Q@@ J%ﬂ)sféﬁyglcance of 5% and 1% on days 11 and 12 of

the experiment, respectively).
5 Exémple 28. Pharmacological effects of the glutathione

derivative of Example 4 in normal healthy

rats
The effects of increasing neutrophil counts of the
compound of Example 4 in normal healthy rats were

10 studied.

(1) Male SD rats, 6-week old, purchased from Nippon
" SLC were used. The animal feed (MF, manufactured by
Oriental Yeast Co., Ltd.) and drinking water (well water
treated with 0.4 * 0.2 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 administfation 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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determine the fractionation of nucleated bone marrow
cells.
For part of the negative control group and the
5 Example 4-fat emulsion 30 mg/kg-body weight/day
administration group, plasma obtained form the EDTA-2K-

treated blood on days 3, 5, and 7 of the experiment was

used to determine plasma levels of interleukin 18

{hereinafter referred to as IL-1§) and tumor necrosis
10 factor (hereinafter referred to as TNFa). For the

determination, the rat IL-1f-ELISA system (manufactured

by Amersham Pharmacia Biotek Co., Ltd.), the rat TNFa-

ELISA system (manufactured by Amersham Pharmacia Biotek
Co., Ltd.), and the BioRad microplate reader (MODEL550,
15 Nippon 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
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neutrophilic myelocytic cells having no dividing ability
were almost equal to the negative control group in the
5 Example 4-fat emulsion 30 mg/kg-body weight/day
administration group, but increases were observed on day
5,7, and 10 of the experiment with the maximum value

observed on day 7.

The evaluation result of the plasma levels of IL-18
10 and TNFa on days 3, 5, and 7 of the experiment are shown

in Figures 12 and 13. No increases in IL-1f§ and TNFa

were observed in the Example 4-fat emulsion 20 mg/kg-body
weight/day administration group relative to the negative
control group on any days of the experiment.

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 suppressed 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.
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L" 10%#& () - Kexperiment. Oon 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 differenﬁiation 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
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or precursor cells in a similar manner to G-CSF. Thus,
it appears necessary that low molecular weight

10 hematopoietic substances that can possibly replace
biologically active proteinaceous pharmaceuticals derived
from the living body such as G-CSF need to have a
property of exhibiting a hematopoiesis promoting effect
by directly acting on bone marrow stem cells and/or

15 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(1ll), pp.

25 1660-, 1990) and therefore is considered to be effective
in reaching the bone marrow. Although the specification
of W09640205 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
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y%do0%& ()-!#3@ represents a C1-C1l0 alkyl group or a C3-C10 alkenyl group
and R, represents H, a Cl-Cl0 alkyl group or a C3-C1l0
alkenyl group are excluded,
20 or a salt thereof.

2. The glutathione derivative according to claim 1
wherein R, represents a C1-C22 alkyl group or a C10-C22
alkenyl group, or a salt thereof.

3. The glutathione derivative according to claim 1

25 wherein R, represents an ethyl groué, 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 C1-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 Cl12-C22 alkyl group or a
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emulsion, a liposome and a solid suspension.

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.
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18. The pharmaceutical composition according to
claim 16 wherein said pharmaceutical composition is a fat
emulsion.

19. A hematopoiesis promoting agent comprising the
pharmaceutical composition according to any of claims 16
to 18.



