DESCRI PTI ON ACTI VE OXYGEN SCAVENGERS CONTAI NI NG PTERI N DERI VATI VES
TECHNI CAL FI ELD The present invention relates to an acti've oxygen
scavenger containing a pterin derivative. Further, the present invention
relates to a pharmaceutical or cosnetic conposition containing the pterin

deri vati ve.
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BACKGROUND ART Vari ous di seases which an active oxygen would be

I nplicated in have been known fromthe past. Exanples of such di seases are
i schem ¢ di sorder (such as sequela of ischem c heart disease, sequela of
cerebral infarction, or stress ulcers), reperfusion disorder, inflanmtory
di sease (such as chronic rheumati sm nephritis, or asthma), cancer,

di abet es, catgb rteriosclerosis, drug toxinosis, pesticﬁgﬁhﬁﬂﬁhgpsis,
hepat opat hy c¢ an excess adm nistration of a drug or an excess
taking up of. a pesticide, retinopathy of prematurity, hyperesthesia optica,
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shoul d be adm nistered in a |large anmount. Wien a |l ong-term adm ni stration
of SOD js required, it is necessary to take care of side effects, such as
an anaphyl actic shock caused by an antigen-anti body reaction, because the
enzyne is a protein and has antigenecity. Further, there exist various
probl ens, for exanple, in that no effect can be obtained from oral

adm ni strati ogooesnesss As one of non-protein conpounds havi ng POBIRSTBI66
oxygen scavengi ng activity, pterin deriva?ives are known. For exanpl e,
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exhibits the active oxygen scavenging activity. Further, Japanese

Unexam ned Patent Publication (Kokai) No. 7-188232 discloses that the
above-nentioned pterin derivative or neopterin derivative is effective
agai nst cytopat hy caused by free radicals. Neopterin (abbreviated to
NP), i.e., 2-am no-4-o0x0-6-(D erythro-1',2",3

-tri hydroxypr BWSE eridine, is a typical conpound of the Qwai oned
pterin derivatives or neopterin derivatives and rel eased from nmacrophages.
Al t hough t he physiol ogical functions of NP are not conpletely el ucidated,
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al ., FEBS, 304, 2, 3, 163-166, 1992; Icho et al., Biochem cal Pharnmacol ogy,
45, 10,  1953-1958, 1993: or Arai et al., Neuroscience Letters, 173,

107- 110, 1994). Nevert hel ess, 5,6, 7, 8-tetrahydroneopterin (NPH4)
exhibits teratogenicity, and therefore, a different non-protein conpound
havi ng the active oxygen scavengi ng activity has been desired. The

i nventors of wodsidsgsent i nvention engaged in intensive res®ITHRY¥364 nd
non- prot ei n conpounds having the active &ygen scavenging activity, and as
a result, found that a pterin derivative which has not been known to have

the active OxygehSEaeROLTOLACHIFItY Hagtng s exhi bits such an activity.
The present invention is based on the findings. DI SCLOSURE OF | NVENTI ON
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- 3- [err] wherein R err] and Rlerr] are independently a
hydrogen atom an al kyl group of 1 to 4 carbon atons, or an acyl group of
the fornul a
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Rlerr]-CO, Rerr] is an alkyl group of 1 to 4 carbon atons, X is a fornyl
or hydroxynethyl group, Ais a group of the fornula (la):

[err] and nis O or an integer of 1 or nore, with the proviso that
when X is a hydroxymethyl group, nis O, or when n is an integer of 1 or
nore, each of Rlerr] and Rlerr] is a hydrogen atom and X is a fornyl
group, or a cygdsmassgonpound thereof, or ;71 salt thereof. PCT/IP97/02649
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Further, the present invention relates to a pharmaceutical conposition
characterized by conprising as an active ingredient the pterin derivative
of the formula (1), or a cyclic conpound thereof, or a pharmaceutically
acceptabl e salt thereof. Furthernore, the present invention relates to a
cosnetic conposition characterized by conprising as an active ingredient
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-4- Figure 3 is a photom crograph of a slice of a cerebral
hi ppocanmpus tissue froma conpletely normal gerbil which had not

encount ered henost asi s. Figure 4 is a photom crograph of a slice of a
cerebral hippocanpus tissue fromthe control group of gerbils which had
suffered fromtransient cerebral ischem a. Figure 5is a

phot om cr ogr axyp 99k4sss S! i ce of a cerebral hi ppocanpus ti ssue poTRRii26i9
6-formyl -pterin-adm nistering group of tBe transient cerebral ischem a

nodel gerbils.
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BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The present invention will be
explained in detail hereinafter. The active oxygen scavenger of the
present invention contains the pterin derivative of the formula (1) as an
active ingredient. The al kyl group of 1 to 4 carbon atons for Rerr],
Rlerr], and Rlerr] nmeans a straight or branched al kyl group of 1 to 4

car bon at ons, nple, a methyl, ethyl, n-propyl, i-propydmyspss ,yl I -
butyl, sec-butyl’, or tert-butyl group. Aupreferable group is a mnet

et hyl group. In the conmpound of the formula (1), Rerr] and R2, mhlch nay
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preferably O or an integer of 1 to 10. A preferable pterin derivative
Is a 6-fornyl-pterin derivative of the fornula (1) wherein R err] and
Rlerr] are independently a hydrogen atom an alkyl group of 1 to 4 carbon
atonms, or an acyl group of the fornula Rerr]-CO, Rerr] is an alkyl group
of 1 to 4 carbon atons, Ais a group of the formula (la), nis O or an

i nteger of 1 @woosiuses and X is a fornyl girou A nore [ECIIRPIEI2649
pterin derivative is the conpound of t hel¥f or mul a (I') wherein Rerr] and
Rlerr] are hydrogen atons, and nis 0O, i.e., 6-fornyl-pterin of the formula
(11): TAFNVANERYF (DMSO) 2 0mI-Hic@EmitrYv4 (KO, ) 2
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DMS OPDOFEMBEORELZREL/-EZA, 0. 5mMThoi,
ERBEDOFEEBENZANOERESTHE6 —F A IN—TF) %1 0mM
iDL ICDMS OICEBBLA, BIlEOKO, BHiZ6 — kL IN—TFY
EMA L VHEEOERBRERER (3 ro—1) | RUBEDNKO, HHICH
FREDE —FNVIN-TTIV U EMA - BEOHEERERERE. KR (77
K) BFREVBHEICX DL 2 .

BEREREE2IZF T 6 —KVIN—FFYODMS OFOBHKIBEL
0. 001 mMAPS1ImMET] O OLITTVoiBEDKO, 20 DER
BEELEEIL, REMATRINME, $4bb, 328mToONEBIRREIY—7
o) 2ERT L TROLEOKRESHPORDLENTEL, fiald
arvro—=n, Thbb, 6K VIN—FFIEMIBVBEOUEHEY
RL, Bi#b~eix. 0. 001mM, 0. 01mM, 0. 1mM, RU'1mM
6— RNV IN—TFIEFMLIBEOERTROWERR TR,

KO, BIIZ6 —FRNVIN—FFTI r2MIRVHHFIHST, KO, HFHI
6 —KNIN—FF)rEMALEAICE, 6 —kAVIN—TFY VIREH
0. 1mMiZ%Ldé, KO, ODEEMERERNFETL, 6 -S4 IV-7F
FUREN 1 mMIC23 s, KO, »o0FEEBERAEFIZIZHEEL,

SIRELALSC, DMSO20m 1 icKO, 2 8mgiMil-RdbRE
THIEHEBERIE, H0. 5mMTHEIehn, 6 —FVINV—TF
KO, »558ET3EHRELH] | lOBWATHEEL-LELLNS,
K3 1 & Fo* L 2 F NV EOENRBRFEHREEHOBE (B ) v A H%)

0. 001 mM~1mMDE—FKAVINV—FFYAAEBLT, 0. 01 mM~
10mM®D 66— FEF L XFL—-771 v (FHEKX (1) KBwT, R! RV




[err] Because 6-fornyl-pterin has an am no group and a fornyl
group, plural nolecul es thereof spontaneously produce Schiff bases in an
aqueous solution to form6-fornyl-pterin oligoners or polynmers. The

ol i gonmer or polynmer may be not only a straight oligoner or polyner, but

al so a cyclic oligoner or polyner. The reaction fromthe nononers to the

ol i goner or Is reversible. Under alkaline condition
&nnwbpwﬁﬁﬁﬁﬁ ' PeriRinss

R? 3KRERFTHY., XFLFOXIAFAETHN, nd0THELEH)
AT A LR, WREEMA 2 cREROBET RV ETILICEST, 6
—e FRXYAFV-77Y L OERBEHEBERLAE LIS, 6—F0

IN—TFFY Y EFROBEBREHREEN, 6 —FVIAV-FFU D] 0
BEDE L FOF Y AFV—TFY VB TEESR,

ERpl 4 ; EEBFEHEEMIC L 2 EREMEERIE O I#

LHRBL AL (BE=H80¢) NHEBLYHAL. ERT CHMED
REZY y 7TRETHIELCSIVBMELEN L. S5HBICNKEFRSE,
SIS ERE L, NENEMALS 3 05 FA%IIC, MEBICIIEEREKIm ]
FREEARS L. BWRSHICES5 0mM6 ~ RV I A—7F1) » (EHAEHEK
A 1m! ZEEAESL. TORBERSSEFI LT, 1 AMEAFTL, 1:E8H
%, OB A X I 22HMREFL CINZRH L. #EUR 2ERL. Mt
R T 2WMAERERY /% 7EB2(microtubule—assoc
iated protein2 MAP2) %@%FHTobicth. MigBEHE
DEFUMEMILIE (delayed neuronal death;DND)
DERELFFHEL 2.

X3 ~5 ICREER A X I ORI OMBRDI T OEMEEE LR, B3
BMFENET> T R2WEESRKERTHBRBOHBURTETHY, M4id
WRECHGUHAEETHD, ZLTHISEE—FA IN—77) Y G5HENHE
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n#6 0 OIENYAEETH S,
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ol igonmer or polymer is easily cleaved to formthe 6-fornyl- pterin
nmononers. Therefore, the sane reversible reaction will occur in a living
body or on the surface of skin. The 6- fornyl-pterin oligoner or polyner is
a conmpound of the fornmula (1) wherein R err] and R err] are hydrogen atons
at the sanme tine, and n is an integer of 1 or nore, preferably 1 to 100,
and nmay be usafioosgsize active ingredient in the active oxygepCHIROTOrd®r of
the present invention. A derivativel®dhich may be easily converted to
the pterin derivative of the fornula (1), i.e., a prodrug, my be used as

the active i nokSElERDEEISRE NN 6 0 F/AR e Ho$ 2P ekl yus Ui Of %
sel ecting and preparing an appropriate Brodrug is disclosed in, for

exanpl e, DesiGh%f trcts tRISCOFEEREEE ad T BB ORI, &
6-F | - pter) X i i Lent,Ln the f f f
comound, "or RIS T 6L B bt AR O SR it 2 o B e o
It th f | j j j \
sl her el o LpsearioRloe 2. Y kb REAYS's F2 kb v
X, BNRL ORI > TRETHERBRICI2EXZB LB L LR

THEI LR END,



of an or anlc aC|d “such as canphor sul fonate, tartarate, malate, or

oxal a” M"MIm rnyl-pterin may be used in the formof the oligoner
or po ”lm I-pterl n oligoner or polyner is a known conpound and
may be conveért &d Froma free conmpound to a salt thereof, froma salt to a
free compound, or -6- froma salt to
a different lekk 2aCCOrdance with nmethods which are in t &9 known.
The pterin derl\%msébe of the formula (1)4may be al so used a? t e’actlve
ingredient in the formof a free conpound, or a

R o B B
1. X (1)
R!
N
N—A—({CH=N—A) —x (D)
R2

., R RUR? i3, #L¥FMyI, KEBETF. REBR1~407V%0
#H, XEHKR® —CO— (RPBRIEMI ~4D7LXVETHE) TEINS
FTIOAETHY, Xiz, SAIABEREBe FoXP 2FLETH DY, Al
(I a)

I {Xa)
//k§ P
N N H

TEINLZETHY, nZOXB 1D LOERTHSLH, HL, X Poxd
AFANETHLIBPEI R nZ0THE0NEL, #LTnd1 D LOEERTHS
BAKIE, R RUR? BERZFNAKREFTHY, XikFVINETHI D
ET2) TRENDZTTVHRE, HLAREZORKE, RIX20ELHRRK
SFELTEETAS LR HBLET 5. EEREHEN.
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0 H
N
HN X o)
| (TT)
/L§ P
H,N N N H

TREINZ6—FNVIN—TFI AEEOEEFIRTELTEFT TS, K.



sal t thereof ,-particularly a pharmaceutically acceptable salt thereof, for
exanple, a salt of an |norgan|c acid, such as hydrochloride or sulfate, or

a saltimum such as carrphor sul fonate, tartarate, malate, or
oxal at’ ""mm’“nmrl vatlve of the formula (1) is a known conpound and
may be prepar‘ed i n* ac'cordance with met hods which are in thensel ves known.
The pterin dewiossiisseg of the fornula (1) nmay be converted freamymefines

conpound to a salt thereof, froma salt 6o a free conpound, or froma salt
to a different salt, in accordance with nmethods which are in thensel ves

known. ﬁhqsggﬁr@ﬁqﬁgmmg of the formula (1), or the cyclic

conmpound thereof, or the pharmaceutically acceptable salt thereof exhibits

the active o&y@é*{ﬁdaﬂsﬁimﬁ ddt)l \‘Kfiyé ﬁr%U%Fy'TDEMGr%M( 1oz Fidkound
aed a5 { he RETRASATGHEN bk SN RS DEAREAMEE Lot Tron 5 Bhe.
Ps°0 and onder? & e BFEAB or 1) " Sernl)tvaé' ﬁidﬁ’égéﬂeai om or L) neretn
6-fornyl -ptef | NEMEEIMET 2EMROTFHZEEATH L, BRE3 LRROEEL
Y.
5. EHBEIES T AEFEN. BNEE, By CHEE. AEEEE. B B
R, ANEE, BIREE(L. BYbE, RETS. EPOBSERSIC X 2 FESE,
REDBSEHNUC L 5 FEE. RRBHARE. LEMNEE. LREREET
b5, BRELICEBROEEHEY
6. FRECERORX (1) TRIWA7F) Y BEAE, BEL 220G,
XRZOEEERTHI L 2L +5, {LaadEY.
7. @RE1CEROR (1) TRENLZTFY U HB#A, LT F0OBKE,
X EDEEZEFETHI L 2B LT 5, EUBEIBS THEBROTFHXIIHE
FAOBMEBERS.
8. BRBMIICERON (1) TRENDZTF Y VBEAE. BHL IIFORIRE,
XBEDRZEHETHI LB LTS, ENREPHSTIERO THLE
EROFEH,
9. FRE1IKERDE (I) TREhZ7/7) L Hilfk, #HL L BRTOBRKE,
XXEDBEEETHE2R/GET D, WEFREHHIRMAL
10. BREILERORX (1) TRSWBTFY VHEE ELCRZORR
&, g0, ERREFIRES T 2RROFHITHEICESD 2B T, &
BMENEES T 5RBROFH UL ERFLELNRICHES T5 2 k%ﬁb SRR
FAWE T 2 EROTE LB E,
1. BREI1ICEROR (1) TRIWL 77 HEE ELGFOBRK
. ikt oo, EEARBRE~DHH,



i.e., the conpound of the fornula (1) wherein nis 0, Rerr] and Rerr] are
hydr ogen atons at the sane tinme, and X is a fornyl group, per se, exhibits
t he active oxygen scavenging activity. Therefore, it is effective against
active oxygens generated by various causes, regardl ess of systens wherein

active oxygens are forned. The pterin derivative of the formula (1)
wherein n is z%gg er of 1 or nore, particularly an integer of 1 to 100,
may be slowy d to release 6-fornyl-pterin in the bodm e

surface of the body of an aninmal to whi &h/l’lSis adm ni stered. Therefore, it
is effective against active oxygens generated by various causes regardl ess
of systens wherein active oxygens are forned. Accordingly, the
pharmaceuti cal conposition of the prelse'ltg'.nvqnti on nmay be used to
effectively treat or prevent various di seases which an active oxygen or

radical is inplicated in, for
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-7- exanpl e,

di sease, sequela of cerebra

asthma), cancer,
pesti ci de toxinosis,

di abet es,

i nfarcti on,

cat aract,

an excess taking up of a pesticide,
hyper est hesi WOPWM4ES or di sorder caused by radiation.

to adm ni ster the pharmaceuti cal

i nvention, i
salt thereof,

. €.

al one or

conpo@i A

I schem ¢ di sorder (such as sequel a of

i schem ¢ heart

or stress ulcers), reperfusion
di sorder, inflammtory di sease (such as chronic rheumati sm nephritis, or

arteriosclerosis,
hepat opat hy by an excess adm nistration of a drug or

drug toxinosis,

retinopathy of prematur I'{‘%i"‘.’%még‘s’si bl e

& according to the present
the pterin derivative or the pharmaceutically acceptable
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preferably together with a pharmaceutically or veterinarily acceptable
ordinary carrier, to an animal, preferably a manmal, particularly humans.
The formulation is not limted to, but may be, for exanple, oral nedicines,
such as powders, fine subtilaes, granules, tablets, capsules, suspensions,
enul si ons, syrups, extracts or pills, or parenteral nedicines, such as

I njections, |woosgess8or external use, ointnents, suppositoriperi®yesie for
topi cal application, jellys, gels, pastes, or eye |otions. The oral
medi ci nes may be prepared by an ordi nggy/n§thod using, for exanple,
fillers, binders, disintegrating agents, surfactants, |ubricants,

fl owability-enhancers, diluting agents, preservatives, coloring agents,
perfunes, tasting agents, stabilize .| lginec ants, antiseptics,
antioxidants, or the |like, such as gilat'ﬁ, odi um al gi nate, starch, corn
starch, saccharose, |actose, glucose, mannitol, carboxyl nethylcell ul ose,
dextrin, polyvinyl pyrroljdone, crystalline cellul ose, soybean lecithin,
sucrose, fatty acid estQ*}L tal c, nmagnesi um stearate,

(2)




pol yet hyl ene gl ycol, magnesiumsilicate, silicic anhydride, or synthetic
alumnumsilicate. For exanple, the capsule may be prepared by m xi ng and
filling 6-fornyl-pterin and | act ose. For the parenteral

admi ni stration, for exanple, a topical application in the formof a cream
or ointment, an injection such as a subcutaneous or intravenous injection,
or the per LRfdsiRsgdm nistration may be used. O the parenperars702649

formul ations, an 1 njection is preferably used. When the injections are
prepared, for exanple, water- 4/5 -
FIG. 4
(1)

(2)




sol ubl e sol vents, such as physiological saline or Ringer's solution,

wat er -i nsol ubl e sol vents, such as plant oil or fatty acid ester, tonicity
agents, such as glucose or sodiumchloride, solubilizing agents,
stabilizing agents, antiseptics, suspending agents, enulsifying agents or
the Iike may be optionally used, in addition to the pterin derivative as
the active i ngiogjoaas - The pharnmaceutical conposition 102649

adm nistered 1n the formof a sustained rel ease preparation using sustained
rel ease polymers. For exanple, the pilgrAegeutical conposition of the
present invention nmay be incorporated into a pellet nmade of ethyl enevinyl
acetate polyners,” and the pellet may be surgically inplanted in a tissue to
be treated. The amount of the riegw degivative or the
pharmaceutical |y acceptable salt thereof &onfained in the pharnaceuti cal
conposition of the present invention is not limted, but the pharnmaceuti cal
conposition may contain Q.01 to 99% preferably 0.1 to 80% by wei ght of the
pterin derivative or th)pharnaceuticaIIy accept abl e salt thereof.

(2)




When the active oxygen scavenging activity is utilized, the dose of the
phar maceut i cal conposition of the preséﬂr I nvention varies wth the kind of
di sease, the age, sex, body wei ght, synptons, nmethod of admi nistration, or
the like, but the pterin derivative may be orally or parenterally
adm ni stered at a dosage of about 0.1 ng to 100 ng (cal cul ated as
6-fornyl-pterin) a day for an adul pgsdgtarirgyonce or divided into up to
four dosages. The pterin derivative of the formula (1), or the cyclic
conmpound thereof, or the pharmaceutically acceptable salt thereof exhibits
the active OXWIHIVECOXY¥GBNNGCAVENGERS CONTAENINSG RITERIN OERIVAZIVBApPOUNd
exhi biting the active oxygen scavenging activity, and thus may be used as
the active ingredient of the cosnetic conposition of the present invention.
Because SECHNISCADNFIBREDout ernost | ayer of a living body, it is affected by

an active oxy e L r I { Qr$.:wRaLLA

action of ul t%glg_i %?gtgéﬁ?g%?pﬁg%r%ﬁ‘ rﬁ?f %?‘f (%gt% g'ggbékgﬁg}ég%%%‘é%?ﬁen,

t her e mafopéEagpangofcRterin depkynrkive nf |Bunthest,y the present invention
relates to a pharmaceutical or cosmetic composition containing

the pterin derivative.

BACKGROUND ART

Various diseases which an active oxygen would be implicated
in have been known from the past. Examples of such diseases are
ischemic disorder (such as sequela of ischemic heart disease,
sequela of cerebral infarction, or stress ulcers),
reperfusion disorder, inflammatory disease (such as chronic
rheumatism, nephritis, or asthma), cancer, diabetes, cataract,
arteriosclerosis, drug toxinosis, pesticide toxinosis,
hepatopathy caused by an excess administration of a drug or an
excess taking up of a pesticide, retinopathy of prematurity,
hyperesthesia optica, or disorder caused by radiation.

For the treatment of such diseases, administration of an
enzyme exhibiting an active oxygen scavenging activity, for
example, superoxide dismutase (hereinafter sometimes referred to
as SOD) is considered effective. However, the half-life period
of SOD in a living body is extremely short, and therefore, SOD
should be administered in a large amount. When a long-term
administration of SOD is required, it is necessary to take care
of side effects, such as an anaphylactic shock caused by an
antigen-antibody reaction, because the enzyme is a protein and
has antigenecity. Further, there exist various problems, for
exanmple, in that no effect can be obtained from oral
administration.

As one of non-protein compounds having the active oxygen
scavenging activity, pterin derivatives are known. For example,
Japanese Unexamined Patent Publication (Kokai} No. 6-56669
discloses that a pterin derivative or a neopterin derivative



der matopat hy, collagen disease, keratosis, hydroa, or hyperesthesia optica.
It is known-that keratin of skin ~2Functions as a barrier, and

t herefore, when agents for external use, such as cosnetics, are

adm ni stered, the active ingredient acts mainly on the surface of skin, and
t hus, ef fesdtilbidlsy theppredves pxigenescapengine raxdtiddityvon Furithgrds on t he

surface ofagilfidte H0aH:00Y patbArCOSAELLELEAPARIAIGN Y, Y0g sREIBEN!

i nvention n scavenge active ox enerated on the surface
of skin isHesgst thatothegl abaveomentmw ptrmratdemvamweog@n di oxi de, or

Ci gar et t e3Pt it® RY¥Qvdtive is effective against cytopathy caused by
free radicals.

Neopterin (abbreviated to NP), i.e., 2-amino-4-oxo-6-{D-
exythro-1/,2’,3'-trihydroxypropyl)-pteridine, is a typical
compound of the above-mentioned pterin derivatives or neopterin
derivatives and released from macrophages. Although the
physiological functions of NP are not completely elucidated, it
is known to have an antioxidative activity against active
oxygens {(for example, S. Kojima et al., FEBS, 304, 2, 3, 163-
166, 1992; or S. Kojima et al., FEBS, 329, 1, 2, 125-128, 1993).

Further, it is known that 5,6,7,8-tetrahydroneopterxin
{abbreviated to NPH4), i.e., the reduced neopterin, has the
potent antioxidative activity, and it is reported that NPH4 is
effective against various diseases (for example, S. Kojima et
al., FEBS, 304, 2, 3, 163-166, 1992; Icho et al., Biochemical
Pharmacology, 45, 10, 1953-1958, 1993; or Arai et al.,
Neuroscience Letters, 173, 107-110, 1994}.

Néverthelesé, 5,6,7,8-tetrahydroneopterin (NPH4) exhibits
teratogenicity, and therefore, a different non-protein compound
‘having the active oxygen scavenging activity has been desired.

The inventors of the present invention engaged in intensive
research to find non-protein compounds having the active oxygen
scavenging activity, and as a result, found that a pterin
derivative which has not been known to have the active oxygen
scavenging activity actually exhibits such an act1v1ty. The
present invention is based on the findings.

DISCLOSURE OF INVENTION

The object is achieved by the present invention relating to
an active oxygen scavenger characterized by comprising as an
active ingredient a pterin derivative of the formula (I):



reduce; or prevent skin damage caused by the active oxygens. The
arount of the pterin derivative of the 57 mul a (1), or the cyclic conmpound
thereof, or the salt thereof contained in the cosnetic conposition of the
present invention is not limted, but the cosnetic conposition may contain
0.01 to 99% preferably 0.1 to 80% by wei ght of the pterin derivative of
the fornmula (1), B! the cyclic conpound thereof, or the salt thereof.

In addition to the Wctive ingredient, tz cosnetic compositiogn.of the
present invention ﬁcp'tAﬁ CHTNrar €)q]’re'>6r nmore ot her i n‘&r’edi ents
ordinarily used f cosnetics, for exanple, oils, antioxidants,
surfactants, hunectants, perfunes, water, alcohols, thickeners,
antiseptics, mldewdroofing agents, coloring agents, powders, and/or

medi ci nes., Furthep, t sneti,c .conpqQsition_aqf the present invegtion may
opt i onal |‘§P"€oﬁ1‘t‘hg11 qgﬁ%ﬁ&?a???eﬁgﬁg‘?ﬂﬁma 3?3{‘:“%8?%1 @t%‘q‘}'gﬁ‘f‘ Egg‘b'ﬁber s,
for examgmuperfzd toad cdarboadatbimsavon| at dcyghtgmhgodfethe formuds
p-am nobgw Qi agxd)ye A I&&?&E'rlll g®ofip' d£P2S€8 4 carbon atoms, X is a

formyl or hydroxymethyl group, A is a group of the formula (TIa):

O
N\
)HN\ I I (Ia)
N
. N hr/, H

and n is 0 or an integer of 1 or more, with the provisoc that
when X is a hydroxymethyl group, n is 0, or when n is an integer
of 1 or more, each of Rl and R? is a hydrogen atom, and X is a
formyl group, or a cyclic compound therecf, or a salt thereof.

Further, the present invention relates to a pharmaceutical
composition characterized by comprising as an active ingredient
the pterin derivative of the formula (I), or a cyclic compound
thereof, or a pharmaceutically acceptable salt thereof.

Furthermore, the present invention relates to a cosmetic
composition characterized by comprising as an active ingredient
the pterin derivative of the formula (I), or a cyclic compound
thereof, or a salt thereof.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a graph showing a cumulative amount of
luminescence as the active oxygen scavenging activity of 6-
formyl-pterin in PMN-PMA system.

Figure 2 is a graph showing the results of the measurement
by the liquid He temperature election spin resonance
spectroscopy, when 6-formyl-pterin was added to a DMSO solution
of potassium superoxide.



ultraviolet |light absorbers (such as haqgpnethyl -N- acetyl anthranilate),
Salicylic acid-based ultraviolet |ight absorbers (such as anylsalicylate),
ci nnam ¢ aci d-based ultraviolet |ight absorbers (such as octyl cinnamate),
and/ or benzophenone-based ultraviolet |ight absorbers (such as 2, 4-

di hydr oxybenzengesens) is a pﬁbemmf@gfapmcum@isuim off theepebzaht

I nventio be in the for sol ution l,sL o asty
m xt ur esq’?ﬁqm IS8 S f’ﬁs? m%y(ﬂ Iqqu’l%%lgh P??Pl § e
conposi t iemrantdred hemestasigent i on nay be used as, for exanple, tanners,

sun-blocking gq t'islsngkﬁhﬁt?oxﬁf‘éﬁégr&ﬁfkc?f 4 Qi off QuadaLiogs. creams,

emul si ons, shampoos, ri Nses -10-
hlppocampus tissue from the control group of gerbils which had

suffered from transient cerebral ischemia.

Figure 5 is a photomicrograph of a slice of a cerebral
hippocampus tissue from the 6-formyl-pterin-administering group
of the transient cerebral ischemia model gerbils.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will be explained in detail
hereinafter.

The active oxygen scavenger of the present invention
contains the pterin derivative of the formula (I) as an active
ingredient.

The alkyl group of 1 to 4 carbon atoms for R, RZ, and R3
means a straight or branched alkyl group of 1 to 4 carbon atoms,
for example, a methyl, ethyl, n-propyl, i-propyl, n-butyl, i-
butyl, sec-butyl, or tert-butyl group. A preferable group is a
methyl or ethyl group. In the compound of the formula (I), Rl
and R2, which may be same or different, are independently a
hydrogen atom, an alkyl group of 1 to 4 carbon atoms, or an acyl
group of the formula R3-CO-, wherein R3 is an alkyl group of 1
to 4 carbon atoms. In the formula (I), n is 0 or an integer of
1 or more, preferably 0 or an integer of 1 to 100, more
preferably 0 or an integer of 1 to 10.

A preferable pterin derivative is a 6-formyl-pterin
derivative of the formula (I) wherein Rl and R2 are
independently a hydrogen atom, an alkyl group of 1 to 4 carbon
atoms, or an acyl group of the formula R3-CO-, R3 is an alkyl
group of 1 to 4 carbon atoms, A is a group of the formula (Ia),
n is 0 or an integer of 1 or more, and X is a formyl group.

A more preferable pterin derivative is the compound of the
formula (I) wherein Rl and R2 are hydrogen atoms, and n is O,
i.e., 6-formyl-pterin of the formula (II}:



cosnetics, or the like. As described apove, an excess of active oxygens nay
"hbe generated under strong ultraviolet Fight, and therefore, it is
preferable to use the cosnetic conposition of the present invention as
tanners or sun-bl ocking cosnetics for use under strong ultraviolet |ight,
for exanple, sun oils, sun lotions, sunsceeens, sun-bl ocking creans,
sun- bl ocki ng | otions, s@n-blocking fHundations, sun-blocking nmake-up bases,
or sun- bl ocking hair tfnics. Agute toxicity of 6-fornyl-pterin was
exam ned, using rats. ody weight) of 6-fornyl-pterin was
adm nistered intra e conditions of them were observed
for 3 nonths. No deafj h was}jobser vgd. The active oxygernIggavenger of
the present inventi not only for the pharmaceutical or
cosnetic appli gatNon i ous applications, for exanple, as
food such as a 2

Because 6-formyl-pterin has an amino group and a formyl
group, plural molecules thereof spontaneously produce Schiff.
bases in an aqueous solution to form 6-formyl-pterin oligomers
or polymers. The oligomer or polymer may be not only a straight
oligomer or polymer, but also a cyclic oligomer or polymer. The
reaction from the monomers to the oligomer or polymer is
reversible. Under alkaline conditions, the 6-formyl-pterin
oligomer or polymer is easily cleaved to form the 6-formyl-
pterin monomers. Therefore, the same reversible reaction will
occur in a living body or on the surface of skin. The 6-
formyl-pterin oligomer or polymer is a compound of the formula
(I) wherein Rl and R2 are hydrogen atoms at the same time, and n
is an integer of 1 or more, preferably 1 to 100, and may be used
as the active ingredient in the active oxygen scavenger of the
present invention.

A derivative which may be easily converted to the pterin
derivative of the formula (I), i.e., a prodrug, may be used as
the active ingredient of the invention. A method generally used
for selecting and preparing an appropriate prodrug is disclosed
in, for example, Design of Prodrugs, ed. H. Bundgaard, Elsevier,
1985.

6-Formyl-pterin may be used as the active ingredient in the
form of a free compound, or a salt thereof, particularly a
pharmaceutically acceptable salt thereof, for example,'a salt of
an inorganic acid, such as hydrochloride or sulfate, or a salt
of an organic acid, such as camphor sulfonate, tartarate,
malate, or oxalate. Further, 6-formyl-pterin may be used in the
form of the oligomer or polymer. The 6-formyl-pterin oligomer
or polymer is a known compound and may be converted from a free
compound to a salt thereof, from a salt to a free compound, or



f'unctional food or health food, as a feeg for non-human animals,
particularly breeding animals, or as an additive for a solution to preserve
an organ to be transpl ant ed. The present invention now wll be
further illustrated by, but is by no neans limted to, the follow ng

Exanpl es fEXAE 8alt bBaguaerEated Sfit Ve drdanakeRitAdmachbdsty of
6-forny g erin (PMNPNVA sy %% Eg Venous bl ood (10 M) was taken from a
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whi ch ey ¢Hepebel efsbeérk)ﬁﬁgi@e%%& Hee HpP e gahgecncsaf saohi 48 oxygens,
was di ssolved in_a phosp
hydrochloride or sulfate, or a salt of an organic acid, such as
camphor sulfonate, tartarate, malate, or oxalate. The pterin
derivative of the formula (I) is a known compound and may be
prepared in accordance with methods which are in themselves
known. The pterin derivative of the formula (I) may be
converted from a free compound to a salt thereof, from a salt to
a free compound, or from a salt to a different salt, in
accordance with methods which are in themselves known.
The pterin derivative of the formula (I), or the cyclic
compound thereof, or the pharmaceutically acceptable salt
thereof exhibits the active oxygen scavenging activity or may be
converted to a compound exhibiting the active oxygen scavenging
activity, and therefore, it may be used as the active ingredient

of the pharmaceutical composition of the present invention.

The pterin derivative of the formula (I) wherein n is 0 and
one of Rl and R2 is not a hydrogen atom, or 6-formyl-pterin,
i.e., the compound of the formula (I) wherein n is 0, Rl and R2
are hydrogen atoms at the same time, and X is a formyl group,
per se, exhibits the active oxygen scavenging activity.
Therefore, it is effective against active oxygens generated by
various causes, regardless of systems wherein active oxygens are
formed.

The pterin derivative of the formula (I) wherein n is an
integer of 1 or more, particularly an integer of 1 to 100, may
be slowly degraded to release 6-formyl-pterin in the body or on
the surface of the body of an animal to which it is
administered. Therefore, it is effective against active oxygens
generated by various causes regardless of systems wherein active
oxygens are formed.

Accordingly, the pharmaceutical composition of the present
invention may be used to effectively treat or prevent various
diseases which an active oxygen or radical is implicated in, for



Quf fered saline (hereinafter referred to as PBS) to the concentration of 50
[éerr]M Phorbol nyristate acetate (abbFQViated to PMA) as a

pol ynor phonucl ear | eukocyte stinulating agent, that is, a conpound which
may generate active oxygens by stinulating pol ynorphonucl ear | eukocyt es,

was dissqlved.in PBS,to.the.concentrati,on of 2 rrl.gls
suspens: STAREAS. pACheRic" Q188858 [MRTLS sdthtd) R igenatiE Blbys |
W t h i ce diseaseor sgquedni bfuserébraheimfaretsimn, or stress ulcers),

reperfusion disorder, inflammatory disease (such as chronic
rheumatism, nephritis, or asthma), cancer, diabetes, cataract,
arteriosclerosis, drug toxinosis, pesticide toxinosis,
hepatopathy by an excess administration of a drug or an excess
taking up of a pesticide, retinopathy of prematurity,
hyperesthesia optica, or disorder caused by radiation.

It is possible to administer the pharmaceutical composition
according to the present invention, i.e.,'the pterin derivative
or the pharmaceutically acceptable salt thereof, alone or
preferably together with a pharmaceutically or veterinarily
acceptable ordinary carrier, to an animal, preferably a mammal,
particularly humans.

The formulation is not limited to, but may be, for example,
oral medicines, such as powders, fine subtilaes, granules,
tablets, capsules, suspensions, emulsions, syrups, extracts or
pills, or parenteral medicines, such as injections, liquids for
external use, ointments, suppositories, creams for topical
application, jellys, gels, pastes, or eye lotions.

The oral medicines may be prepared by an ordinary method
using, for example, fillers, binders, disintegrating agents,
surfactants, lubricants, flowability-enhancers, diluting agents,
preservatives, coloring agents, perfumes, tasting agents,
stabilizers, humectants, antiseptics, antioxidants, or the like,
such as gelatin, sodium alginate, starch, corn starch,
saccharose, lactose, glucose, mannitol, carboxylmethylcellulose,
dextrin, polyvinyl pyrrolidone, crystalline cellulose, soybean
lecithin, sucrose, fatty acid esters, talc, magnesium stearate,
polyethylene glycol, magnesium silicate, silicic anhydride, or
synthetic aluminum silicate. For example, the capsule may be
prepared by mixing and filling 6-formyl-pterin and lactose.

For the parenteral administration, for example, a topical
application in the form of a cream or ointment, an injection
such as a subcutaneous or intravenous injection, or the per
rectum administration may be used. Of the parenteral
formulations, an injection is preferably used.

When the injections are prepared, for example, water-



6- Formyl -pterin as the active ingredient,_of the active oxygen scavenger
according to the present invention was dissolved in PBS to the
concentrations of 100 [err]M 250 [err]M or 500 [err]M and then warned to
37[err] C before neasurenent. PBS as a control was also warned to 37[err]C
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seconds. form ofha k@sthified PeTEA¥® pregdritionl usingubtstaified gedelse
polymers. For examplé, the pharmaceutical composition of the
present invention may be incorporateéd into a pellet made of
ethylenevinyl acetate polymers, and the pellet may be surgically
implanted in a tissue to be treated.

The amount of the pterin derivative or the pharmaceutically
acceptable salt thereof contained in the pharmaceutical
composition of the present invention is not limited, but the
pharmaceutical composition'may contain 0.01 to 99%, preferably
0.1 to 80% by weight of the pterin derivative or the
pharmaceutically acceptable salt thereof.

When the active oxygen scavenging activity is utilized, the
dose of the pharmaceutical composition of the present invention
varies with the kind of disease, the age, sex, body weight,
symptoms, method of administration, or the like, but the pterin
derivative may be orally or parenterally administered at a
dosage of about 0.1 mg to 100 mg (calculated as 6-formyl-pterin}
a day for an adult, usually once or divided into up to four

dosages.

The pterin derivative of the formula (I), or the cyclic
compound thereof, or the pharmaceutically acceptable salt
thereof exhibits the active oxygen scavenging activity or may be
converted to a compound exhibiting the active oxygen scavenging
activity, and thus may be used as the active ingredient of the
cosmetic composition of the present invention. Because skin is
on the outermost layer of a living body, it is affected by an
active oxygen generated by environmental factors, particularly
the action of ultraviolet light. As dermatopathy affected by an
active oxygen, there may be mentioned, for example, inflammatory
dermatopathy, collagen disease, keratosis, hydroa, or
hyperesthesia optica. It is known that keratin of skin



showi ng a total chem | um nescence anountg obtai ned by accunul ating
cheni | um nescence anounts neasured every 10 seconds. In Figure 1, the curve
a shows the result of the control test wherein only PBS was added i nstead
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radiation, nitrogen ledee or c1garette smoke to avoid,
reduce, or prevent skin damage caused by the active oxygens.

The amount of the pterin derivative of the formula (I}, or
the cyclic compound thereof, or the salt thereof contained in
the cosmetic composition of the present invention is not
limited, but the cosmetic composition may contain 0.01 to 99%,
preferably 0.1 to 80% by weight of the pterin dexivative of the
formula {I), or the cyclic compound thereof, or the salt
thereof.

In addition to the active ingredient, the cosmetic
composition of the present invention may optionally contain one
or more other ingredients ordinarily used for cosmetics, for
example, oils, antioxidants, surfactants, humectants, perfumes,
water, alcohols, thickeners, antiseptics, mildewproofing agents,
coloring agents, powders, and/or medicines. Further, the
cosmetic composition of the present invention may optionally
contain, if necessary, well-known ultraviolet light absorbers,
for example, benzoic acid-based ultraviolet light absorbers
(such as p-aminobenzoic acid), anthranilic acid-based
ultraviolet light absorbers (such as homomethyl-N-
acetylanthranilate), salicylic acid-based ultraviolet light
absorbers (such as amylsalicylate), cinnamic acid-based
ultraviolet light absorbers (such as octyl cinnamate)}, and/or
benzophenone-based ultraviolet light absorbers (such as 2,4-
dihydroxybenzophenone) . |

The cosmetic composition of the present invention may be in
the form of, for example, solutions, emulsions, pasty mixtures,
solids {(pressed solids), powders, or the like. The cosmetic
composition of the present invention may be used as, for
example, tamners, sun-blocking cosmetics, make-up bases, packs,
lotions, foundations, creams, emulsions, shampoos, rinses, hair



-12- . Exanpl e 2: Measurenent of actrﬁﬁ oxygen scavengi ng activity of
B-fornyl -pterin (active oxygen derived from potassi um super oxi de)

Pot assi um superoxide (KJerr]) (28 ng) was added to di nmethyl sulfoxide
(DMSO (20 m) to prepare a saturated solution so that active oxygens were

gener at edolfle E&@%’ St ®ed above, an excess of active
2,2,6,6-tetranet |per| I ne- N-oxr (TEMPO) was used. TEMPO was di ssol ved

in DVBO P%Ygﬁ’ésc’ﬁ%é?@r%ﬁ*??ﬁ?st?ﬁ 1’615‘?’-’ Styong yltgayiolet lighty and mv The
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to prepaEﬁea %égggt fhventlon as tanners or sun-blocking cosmetics for
use under strong ultraviolet light, for example, sun oils, sun
lotions, sunsceeens, sun-blocking creams, sun-blocking lotions,
sun-blocking foundations, sun-blocking make-up bases, or sun-
blocking hair tonics.

Acute toxicity of 6-formyl-pterin was examined, using rats.
After 6 mg/kg (body welght) of 6-formyl-pterin was admanlstered
intravenously to 10 rats, the conditions of them were observed
for 3 months. No death was observed.

The active oxygen scavenger of the present invention may be
used not only for the pharmaceutical or cosmetic application but
also for various applications, for example, as food such as a
functional food or health food, as a feed for non-human animals,
particularly breeding animals, or as an additive for a solution
to preserve an organ to be transplanted.

EXAMPLES

The present invention now will be further illustrated by,
but is by no means limited to, the following Examples.

Venous blood {10 ml) was taken from a healthy adult, and
polymorphonuclear leukocytes {(abbreviated to PMN) were isolated
therefrom. The leukocytes were suspended in HBSS (Hanks'
balanced salt solution) to approximately 1 x 106 cells/ml. 2-
Methyl-6-phenyl-3,7-dihydroimidazo- (1, 2-a)-pyrazin-3-on
(hereinafter referred to as CLA) as a chemiluminescent compound,
that is, a compound which may generate chemiluminescence due to
the presence of active oxygens, was dissolved in a phosphate
buffered saline (hereinafter referred to as PBS) to the
concentration of 50 uM. Phorbol myristate acetate (abbreviated
to PMA) as a polymorphonuclear leukocyte stimulating agent, that
is, a compound which may generate active oxygens by stimulating
polymorphonuclear leukocytes, was dissolved in PBS to the
concentration of 20 pg/ml. The PMN suspension, the CLA



purve? The concentration of active OXYGENS I n DMSO was determ ned by

conparing the standard curve to be approxi mately 0.5 mv

6- Fornyl -pterin as the active ingredient of the active oxygen scavenger

according to the present invention was dissolved in DMSO in the

concentration of 10 M The anpbunt of active oxygens generated in the
absence aplatiionyyandt ehenPMA sbkutiderwdre adadliegh withnticel forastiorhge
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The measurement was performed as follows:

To polymorphonuclear leukocytes isolated from 2 ml of the
PMN suspension by centrifugation, the 6-formyl-pterin solutions

of various concentrations or PBS were added to adjust total

volume to 1930 §il. The mixtures were poured into test tubes and
warmed at 37°C for 15 minutes. After adding the CLA solution
(50 pul), the mixture was placed in a chemiluminescence reader

and the measurement of an amount of chemiluminescence was

started. After 1 minute from the beginning of the measurement,
the PMA solution (20 pl) was injected into the test tube with a

syringe. The measurement was performed at 37°C for

approximately 10 minutes while monitoring every 10 seconds.

The results are shown in Figure 1. PFigure 1 is a graph

showing a total chemiluminescence amount obtained by
accumulating chemiluminescence amounts measured every 10

seconds. In Figure 1, the curve a shows the result of the

control test wherein only PBS was added instead of 6-formyl-
pterin, the curve b shows the result of the test wherein 100 uM
of 6-formyl-pterin was added, the curve c¢ shows the result of
the test wherein 250 UM of 6-formyl-pterin was added, and the

curve d shows the result of the test wherein 500 UM of 6-

formyl-pterin was added. In comparison with the control test
wherein only PBS was added instead of 6-formyl-pterin {(the curve
a), the amount of chemiluminescence, i.e., the amount of active
oxygens, was significantly suppressed, in the test wherein 100

UM of 6~formyl-pterin was added (the curve b), and further,

the

amount of chemiluminescence , i.e., the amount of active oxygens

almost disappeared in the tests wherein 250 UM of 6-formyl-

pterin (the curve c) or 500 UM of 6-formyl-pterin (the curve 4)

was added.



pteriﬁ'mas not added (control), and the gurves b to e showthe results when
o001 mM 001 MM 0.1 MM and 1 nmM of % formyl- pterin was added,

respectively. When 6-fornyl-pterin was added to the KJ err] sol ution,
in conparison with the case that 6-fornyl-pterin was not added to the

KO err] sotdigian 2 { hMsaindten® oFCh¥evaXyeeasn dekB et fithd PiKGIter e was
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- 13- Potassium superoxide (KO3) (28 mg) was added to dimethyl

sulfoxide (DMSO) (20 ml) to prepare a saturated solution so that
active oxygens were generated in DMSO. As a standard substance,
2,2,6,6-tetramethylpiperidine-N-oxide (TEMPO)} was used. TEMPO
was dissolved in DMSO in the concentrations of 0.1, 0.3, 0.5,
0.7, 1, 1.2, or 1.5 mM. The electron spin resonance signals
obtained (measured at 77K) were integrated to prepare a standard
curve. The concentration of active oxygens in DMSO was
determined by compariﬁg the standard curve to be approximately
0.5 mM.

6-Formyl-pterin as the active ingredient of the active
oxygen scavenger according to the present invention was
dissolved in DMSO in the concentration of 10 mM. The amount of
active oxygens generated in the absence of 6-formyl-pterin in
the KOz solution (céntrol), and the amount of active oxygens
generated in the presence of predetermined concentrations of 6-
formyl-pterin were measured by the liquid He temperature (77K)
electron spin resonance spectroscopy, respectively.

The results are shown in Figure 2. The amount of active
oxygens generated from KOy when the final concentrations of 6-
formyl-pterin in DMSO were raised from 0.001 mM to 1 mM in a
graduated manner by 10 times can be determined from the value
calculated by integrating twice a peak (first-derivative
spectrum} at the position of arrow 2, i.e., the position of 328
mT. In Figure 2, the curve a shows the result when 6-formyl-
pterin was not added {control), and the curves b to e show the
results when 0.001 mM, 0.01 mM, 0.1 mM, and 1 mM of 6-formyl-
pterin was added, respectively.

When 6-formyl-pterin was added to the KO, solution, in
comparison with the case that 6-formyl-pterin was not added to
the KOz solution, the amount of active oxygens generated from
KOy was lowered from 0.1 mM 6-formyl-pterin, and the amount of
active oxygens generated from KO, almost disappeared at 1 mM 6-
formyl-pterin.

As confirmed above, the amount of active oxygens generated



f'r,omt'-he system wherein K err] (28 ng) was added to DMSO (20 nl) was
approximately 0.5 mM Accordingly, the-d8sults show that 6-fornyl-pterin

scavenged active oxygens generated fromKJerr] in a ratio of _
approximately 1:1. Exanple 3; Measurenent of active oxygen scavengi ng
activity of a hvdro nt hyl derivative (active oxygen derived from
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The procedure described in Example 2 was repeated, except
that 0.01 mM to 10 mM of 6-—hydroxy;nethyl-pterin [i.e., a
compound of the formula (I} wherein Rl and R2 are hydrogen
atoms, X is a hydroxymethyl group, and n is 0] was used instead
of 0.001 mM to 1 mM of 6-formyl-pterin, to find that the active
oxygen scavenging activity of 6-hydroxymethyl-pterin was the
same as that of 6-formyl-pterin when the concentration of 6-

hydroxymethyl-ptenn was 10 times that of 6- formyl-pterm

A neck of each gerbil (body weigh = approximately 80 g)
under a general anesthesia was incised. Ambilateral carotids
were visually ligated with clips to cut off a bloodstream.

After 5 minutes, the bloodstream was resumed, and the incision
was sutured. After 30 minutes from the resumption of the
bloodstream, physiological saline {1 ml) was intraperitoneally
administered to a control group of the gerbils, whereas 50mM of
6-formyl-pterin in physiological saline (1 ml) was
intraperitoneally administered to an administering group of the
gerbils. Thereafter, gerbils came out from anesthesia and then
were bred for 1 week. Then, a brain was extirpated from each
gerbil under a general anesthesia. Tissue slices were prepared
from the brain and stained with microtubule-associated protein 2
(MAP2) which can specifically stain neurons, to evaluate the
degree of delayed neuronal death (DND) in the cerebral
hippocampus area.

Photomicrographs of the tissue slices of the cerebral
hippocampus area of the gerbils are shown in Figures 3 to 5.
Figure 3 is a photomicrograph of a slice of a cerebral
hippocampus tissue from a completely normal gerbil which had not
encountered hemostasis, Figure 4 is a photomicrograph of a slice
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the gerbils afiguremd ishowisgthessBate where neurons were completely
dropped, and Figure 5 shows the state where many neurons were
living. These results show that delayed neuronal death was
suppressed by the active oxygen scavenging activity of 6-
formyl-pterin in the gerbils which had suffered from the

transient cerebral ischemia.

INDUSTRIAL APPLICABILITY

The active oxygen scavenger of the present invention is
widely effective against active oxygens generated by various
causes. Therefore, the pharmaceutical composition of the
present invention containing the active oxygen scavenger are
expected to effectively treat various diseases which an active
oxygen would be implicated in. Further, the cosmetic
composition of the present invention containing ‘the active
oxygen scavenger are expected to reduce or avoid adverse
influence of active oxygens generated by the action of
ultraviolet light or the like.
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active ingredient a pterin derivative of the formula (I}:

R!
>N-—A—(CH= N—A) —X (1)

RZ

wherein Rl and R2 are independently a hydrogen atom, an alkyl
group of 1 to 4 carbon atoms, or an acyl group of the formula
R3-CO0-, R3 is an alkyl group of 1 to 4 carbon atoms, X is a
formyl or hydroxymethyl group, A is a group of the formula (Ia):

(®)
N\
/HNK | I -
N
: N N/ H

and n is 0 or an integer of 1 or more, with the proviso that
when X is a hydroxymethyl group, n is 0, or when n is an integer
of 1 or more, each of Rl and R2 is a hydrogen atom, and X is a
formyl group, or a cyclic compound thereof, or a salt thereof.
2. The active oxygen scavenger according to claim 1, comprising
as an active ingredient 6-formyl-pterin of the formula (II):

0 H
N
HN X o)
g
\ P
N N H

or a salt thereof.

H,N
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an agent for treating a diseasSe which an active oxygen is
implicated in.

5. The pharmaceutical composition according to claim 4, wherein
the disease which an active oxygen is implicated in is ischemic
disorder; reperfusion disorder, inflammatory diéease, cancer,
diabetes, cataract, arteriosclerosis, drug toxinosis, pesticide
toxinosis, hepatopathy caused by an excess administration of a
drug or an excess taking-up of a pesticide, retinopathy of
prematurity, hyperesthesia optica, or disorder caused by
radiation. '

6. A cosmetic composition characterized by comprising the pterin
derivative of the formula {I) according to claim 1, or the
- eyclic compound thereof, or the salt thereof.

7. A functional food for prevehting or treating a disease which
an active oxygen is implicated in, characterized by comprising
the pterin derivative of the formula (I} according to claim 1,
or the cyclic compound thereof, or the salt thereof.

8. A feed for preventing or treating a disease which an active
oxygen is implicated in, characterized by comprising the pterin
derivative of the formula (I) according to claim 1, or the
cyclic compound thereof, or the salt thereof.

9. An additive for a liquid to preserve an organ, characterized
by comprising the pterin derivative of the formula (I) according
to claim 1, or the cyclic compound thereof, or the salt thereof.
10. A method for preventing or treating a disease which an
active oxygen is implicated in, comprising administering to a
mammal in need thereof the pterin derivative of the formula (I)
according to c¢laim 1, or the cyclic compound thereof, or the
salt thereof in an amount effective therefor.

11. Use of the pterin derivative of the formula (I) according to
claim 1, or the cyclic compound thereof, or the salt thereof for
preparing a pharmaceutical composition.
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ABSTRACT

An active oxygen scavenger comprising as an active
ingredient a pterin derivative of the formula (I}:

N —A—(CH=N—A) —X (1)

wherein Rl and R2 are independently a hydrogen atom, an alkyl
group of 1 to 4 carbon atoms, or an acyl group of the formula
R3-cO-, R3 is an alkyl group of 1 to 4 carbon atoms, X is a
formyl group or hydroxymethyl group, A is a group of the formula

{Ia}:
o _
N
HN N .
/k l (Ia)
™
N N/ H

and n is 0 or an integer of 1 or more, with the proviso that
when X is a hydroxymethyl group, n is 0, or when n is an integer
of 1 or more, each of Rl and R? is a hydrogen atoms, and X is a
formyl group, or a cyclic compound thereof, or a salt thereof is
disclosed.
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al ki y‘:group of 1 to 4 carbon atons, or an acyl group of the fornmula
R.err]-CO, Rerr] is an alkyl group of 1 to 4 <carbon atons, X is a fornyl
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provi so that when n is an integer of 1 or

each of Rerr] and R err]
or a salt thereof.

t her eof ,

nore,

I'& a hydrogen atom or a cyclic conpound
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A
3 A pharnmaceutical conposition for treating a disease whi ch an active

oxygen is inplicated in, conprising as an active ingredient the pterin
derivative of the formula (1) according to claim1, or the cyclic
conpound thereof, or a pharnaceutic5LV§fhcceptable salt thereof. 4.
The pharnaceuti cal conposition according to claim4, wherein the
di sease which an active oxygen is inplicated in is ischemc
di sorder, reperfusion di sor ger i nf lmmat ory di sease, cancer,
di abet es, cataract, arteriosclerosSl’s, drug toxinosis, pesticide
t oxi nosi s, hepat opat hy caused by an excess

(1)

(2)




administration of a drug or an excess taking-up of a pesti ci de,

:gé: Qma!m'ym”m”nﬁt"umy hyper est hesi a opt |1(7:a or disorder caused by

-15-
CLAIMS

1. An active oxygen scavenger comprising as an active

ingredient a pterin derivative of the formula (I):

"/ Fh\ -
2/N —A—(cH==N—A) —X
R

wherein R! and R? are independently a hydrogen atom, an
alkly group of 1 to 4 carbon atoms, or an acyl group
of the formula R3-CO-, R® is an alkyl group of 1 to 4

carbon atoms, X is a formyl group, A is a group of the

formula (Ia):

{Ia})

A
N H

and n is 0 or an integer of 1 or more, with the
proviso that when n is an integer of 1 or more, each
of r? and R2 is a hydrogen atom, or a cyclic compound

thereof, or a salt thereof.

1615 |se
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A cosnetlc conposition for treating a disease which an active

okygen M“m conprising the pterin derivative of the
f or mul at\“\‘lm mmi claim1l, or the cyclic conpound thereof, or

t he sal ereof *» S . A functional food for preventing or treating a

di sease whi ch an actlve oxygen is inplicated in, characterized by
conprising the pterin derivative of the fornmula (1) according to claim
1, or the cyclic conpound thereof, or the salt thereof. 7. A feed

for preventing or treating a dlsease whi ch an

2. The active oxygen scavenger according to claim 1 ‘
comprising as an active ingredient 6-formyl-pterin of

the formula (II):

0 H
N
HN A o) |
o /k I (1II)
\ /
H,N N N H

or a salt thereof.

3. A pharmaceutical composition for treating a disease

which an active oxygen is implicated in, comprising as

an active ingredient the pterin derivative of the
formula (I) according to. claim 1, or the c¢yclic
compound thereof, or a pharmaceutically acceptable
salt thereof.

4. The pharmaceutical composition according to claim 4,
wherein the disease which an active oxygen is
implicated in is ischemic disorder, reperfusion
disorder, inflammatory disease, cancer, diabetes,
cataract, arteriosclerosis, drug toxinosis, pesticide
toxinosis, hepatopathy caused by an excess
administration of a drug or an excess taking-up of a
pesticide, retinopathy of prematurity, hyperesthesia

optica, or disorder caused by radiation.
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active oxygen is inplicated in, characterized by conprising the pterin

derivati (n according to claiml1, or the cyclic
CO”DOUH m nf\mn‘“ m‘m‘at he salt thereof. 8. An additive for a

iquid 'to cpresefve® an organ, characterized by conprising the pterin
derlvatlve of the formula (1) according to claim1, or the cyclic
conpound thereof, or the salt thereof. Use of the pterin
derivative of the formula (1) ac%:%rdlngto claim1l1, or the cyclic

conmpound t her eof

5. A cosmetic composition for treating a disease which an

active oxygen is iLnglicatéd in, comprising the pterin

derivative of the formula (I) according to claim 1, or

the cyclic compound thereof, or the salt thereof.

6. A functional food for préxienting or treating a disease
which an active oxygen is implicated in, characterized
by comprising the pterin derivative of the formula (I)
according to claim 1, or the cyclic compound thereof,
or the salt thereof.

7. A feed for preventing or treating a disease which an
active oxygen is implicated in., characterized by
comprising the pterin derivative of the formula (I)
according to claim 1, or the cyclic compound thereof,

or the salt thereof.

8. An a&ditive . for a 1liquid to preserve an organ,
characterized by comprising the pterin derivative of
the formula (I) according to claim 1, or the cyclic

compound thereof, or the salt thereof .

9. Use of the pterin derivative of the formula (I)
according to claim 1, or the cyclic compound thereof,

or the salt thereof for preparing a pharmaceutical
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or the-salt fhereof for preparing a pharmaceutical

18- ”"mﬂﬂmﬂmmjﬁm,for treating a di sease which an active

-18-

composition for treating a disease which an active

oxygen is implicated in.

10. A pterin derivative of the formula (III}:

0 H
- N
i HNJI f\o
()
n*—ri)\\\ N N
5

R
wherein R* and R® are indepéndently a hydrogen atom, an
alkyl group of 1 to 4 carbon atoms, or an acyl group
of the formula RF—CO—, and R® ié an alkyl group of 1 to
4 carbon atoms, with the proviso that R® and R® are not

hydrogen atoms at the same time.
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‘oxygén_is'irrplicated in. 10. A pterin derivative of the formula (111):

[err] wherein R err]- and R err] are independently a hydrogen
atom an :
-1
ABSTRACT

ACTIVE OXYGEN SCAVENGERS CONTAINING PTERIN DERIVATIVES

An active oxygen scavenger <comprising as an active

ingredient a pterin derivative of the formula (I):

Nt
R‘I
N (I)
N —A—(CH==N—A) —X
/ n
RZ
wherein R' and R? are independently a hydrogen atom, an
alkly group of 1 to 4 carbon atoms, or an acyl group of the
formula R3—Co—,' R® is an alkyl group of 1 to 4 carbon atoms,
X is a formyl group, A is a group of the formula (Ia):
(¥

O
N\
j\ I I -
) \N N/ H

and n is O or an integer of 1 or more, with the proviso
that when n is an integer of 1 or more, each of Rl and R? is

a hydrogen atom, or a cyclic compound thereof, or a salt

thereof.
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(57) Abstract
Active oxygen scavengers confaining as
the active ingredient pterin derivatives
represented by general formula (Iy which are Rt
opﬁonzally cyclized or salts thereof, wh(::g'll R
and R? represent cach hydrogen, C,, or
acyl represented by the general formula R? N—-A~-(CH=N-A ) X (1)
~CO- (wherein R® represents C, alkyl); X
represents formyl or hydroxymethyl; A R
represents a group represented by formula (Ta),
and n is 0 or an integer of | or above; provided
that n is 0 when X is hydroxymethyl and that
R! andR? are each hydrogen and X is formyl o)
when n is an integer of 1 or above.
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