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Abstract

BREARRBVRENBRICERZHEF OLUEYORAIRZBEL. ChETICERL ERERILL
BYOSEBRFONBRIAHTHIMRBREIIZAV IV EGVIDZHILEEEHZEZRTEDL
LT, BRIRTFR—A2V R—LARBOFEEKI2E, EXA N2V —A 2V R—)LHAREDFE
BEH4E, BROEVD Y —A2F /- IIHARBOFTEAR2EZBRL -, BFHFMRELTMP
P+(1-methyl-4-phenylpyridinium) (I B2 & h 2 @FHREL S ORBHREIA TR, @EHEk
HREVROBEDHZCOXEEEXOFIHAEHRL 2. RRIORTFRETE, EROF
ST7IZINEZETRNHNENICBVERZRELEEOOZKERELT, e N2 HEEE
TRERTH 21z, EVDZV—A2F /- IHARBRIVThEEERHEMRRBYIRERLLE
EON, TOMREIIASRIKNE/DA 212, RICEVS D —A2F/—IBT7FO7ELT
AT/ —=ILB ROVZIORNVE ROVFFZI N BB E0EO @ EMRARENR 2 5
LEEZA, EROFIRVIYZIVRNVERERBL, FEREBEZE LAY TH NI HEM
RRBHMRZEL DCENREN, EVDSVICEBDLZIBREE L TRARIYFTY—IILENEL
TH V), 3-(benzo[d]thiazol-2-yl)benzofuran-2-ol A REB LV EMZRL A, XOF P HALAB LY
ISR KYBEEETH 21z 41T /=B, FAZIRNVBERITEETHZIOICHLT
IRNBEOKMMEEERLECEDNS, EHRRICEZ VM FLEEZFOMRKRLEZEROF> AL
ROBEMEANABETHRERSHICB 21, oo WBRILEVWOPRTIH SR U E0HEM
FRBIRETTHEME <, RRCECHEMRARBYHREEBELEVERRE AL, 5V
BASEMESERLIELEME)—REL T, RRLEHE GRARRBEVREETIRVY
ZUORNEBBEOERETSTFETH S,

To develop the hybrid compounds having neuroprotective- and antioxidative ability, eighteen
antioxidants synthesized in our laboratory were chosen; twelve cyclic dipeptide-indole conjugated
derivatives, four hydantoin-indole conjugated derivatives and two pyridine-indenol conjugated
derivatives. The radical scavenging activity of these compounds were greater than known radical
scavenger edaravone.

The neuroprotective effect induced by MPP+ (1-methyl-4-phenylpyridine) was compared with
edaravone and the COX inhibitor meloxicam which showed potent neuroprotective effect. Among
the cyclic dipeptides and hydantoins, only hydroxyphenyl-substituted cyclic dipeptide showed weak
activity and the others were almost inactive. Although both two of pyridine-indenol conjugated
derivatives showed a significant neuroprotective effect, it was the effect was lower than edaravone
and meloxicum. In focused on the indenol structure, the neuroprotective effects of another 20
synthetic antioxidant such as indenol type, benzolactone type and benzothiolactone type were
evaluated, and we revealed the benzolactones substituted with an aromatic ring might be essential
to have the effect. The benzothiazole group is suitable as an aromatic substitutent, and
3-(benzol[d]thiazol-2-yl)benzofuran-2-ol showed highest activity. This indicates that lactone or its
ring-opened hydroxycarboxylic acid equivalent is needed. In present study, the neuroprotective
effect of the synthetic antioxidants was lower than meloxicam and edaravone, suggesting that the
relationships of antioxidative ability and the neuroprotective effect are not correlated.
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Development of neuropcrotecive antioxidants as drug for Parkinson’s disease.

1. HIREBRFROBE

HIFMBEREDNREMBICEEEHEEDILEMDRIREZB L. CNETICERL-BILIEEMDSEBFOMEILEITHS
ﬂiﬁiﬁ%ﬁlﬁaﬂf‘/&")%%L‘?’)ﬁ)biﬁﬁfﬁﬁ"&ﬁ?‘%@&bf\ f§4ﬁ°)’\°79‘P-{)F-)bi‘%&ﬁo)gng% 128 . Vb 0—
AVR—ILEABROFBRAE. SLUVEYD—(0T/—IL 3 FBR2EERIRLI -, EMHEER EL T MPP+(1-methyl-4-
phenylpyridinium)fi%\ﬁéﬂé*ﬁ’ﬁ%ﬂﬂ@yﬁﬁ‘B@{%Ex;ﬂ%’&l’i 7'1'\/ HIRMEEREDROBREDHS COX BEEAOFTTH
LEEBRLE BROARTFRETIE. EFAF LI LB EZF TSI EMIBLVERERHLL DD SUEFESET. EA VY
HBEETAEETH o= EVOo— AT /—ILEZRFINT I AECHRMARERESRERLEZLOD, TOMETIF SR
FYHLEBEN o= RICEYVS o — AT /—ILBIT7 AT ELTAVT/—IVE RUYSHR R RUYFFHSHMRILGE 20 O R
MR EDRFTMLI-ECA. EFRAFIRIYSHIN BEEZEL. FEREBREZI DILEYMTHN X HEMBRREDREL DO
EMTRENT= EUDSUIZEBDLZEBRELLTIERVYF7Y —ILEMNBELTEY. 3-(benzo[dlthiazol-2-yDbenzofuran—2-ol NS
WEEZRLEN, ARXFVHLE LUV SR KYIREEE TH oIz 1T /— LB FASHBIIREFETHLIDIZHLSY
Fo B DHEEERLIZCEDD, EERBICIESVN FEXZORBRLEZEROF O AILARUBEMA L BIETHLIERALMN LS
fzo Tz  BERIEEY O P TIF SRV U L O HBMBRENREZ TTILEYITE<. MERLEEL IR RE R TMEELELE
REENTz, FUOEALEEENEERLUIEEWE)—RFELT, MEBRLEEEHBRMBRRENREE T HINVYSINEREADERK
=IOFETHD.

2. HIREREAEEOBE (R

To develop the hybrid compounds having neuroprotective— and antioxidative ability, eighteen antioxidants synthesized in our
laboratory were chosen; twelve cyclic dipeptide—indole conjugated derivatives, four hydantoin—indole conjugated derivatives and two
pyridine—indenol conjugated derivatives. The radical scavenging activity of these compounds were greater than known radical
scavenger edaravone.

The neuroprotective effect induced by MPP+ (1-methyl-4—phenylpyridine) was compared with edaravone and the COX inhibitor
meloxicam which showed potent neuroprotective effect. Among the cyclic dipeptides and hydantoins, only hydroxyphenyl-substituted
cyclic dipeptide showed weak activity and the others were almost inactive. Although both two of pyridine—indenol conjugated
derivatives showed a significant neuroprotective effect, it was the effect was lower than edaravone and meloxicum. In focused on the
indenol structure, the neuroprotective effects of another 20 synthetic antioxidant such as indenol type, benzolactone type and
benzothiolactone type were evaluated, and we revealed the benzolactones substituted with an aromatic ring might be essential to
have the effect. The benzothiazole group is suitable as an aromatic substitutent, and 3—(benzo[d]thiazol-2-yl)benzofuran—2-ol showed
highest activity. This indicates that lactone or its ring—opened hydroxycarboxylic acid equivalent is needed. In present study, the
neuroprotective effect of the synthetic antioxidants was lower than meloxicam and edaravone, suggesting that the relationships of
antioxidative ability and the neuroprotective effect are not correlated.
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