USE OF L-BUTYLPHTHALI DE I N THE MANUFACTURE OF MEDI CAMENTS FOR
PREVENTI ON AND TREATMENT OF CEREBRAL | NFARCT FIELD OF THE | NVENTI ON
The present invention relates to the use of L-n-butyl phthalide and
the conposition conprising the same in the manufacture of

medi canment s r j t C | t
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BACKGROUND OF THER NVEYENDIOICANID TaRFATOMENT Ofi CRRISERADaNeAReqoMe one
of the mmjor |eading causes of death in China, and better

t herapeutic agents for treatnent of acute ischem c cerebral stroke
are needed all over the world. Thronbolytic agent, t-PA which was
approved by U S. Food and Drug Adm nistration (FDA) in 1996, has
content i oué@%@p@ﬂﬁmVENﬂ‘&N on these diseases due to its side
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than 10 years, the present inventors have found that racemc
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energy netabolismof the ischem c brain; ant educi ng

the area ofhigr et hetter thesnentic grutseigr bgaitoniaof aseicalbehatmic sobigrinitake . i n
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cerebral ederma 1 nduce ocal cer rschém a; gni
i nprovi ng Fhed frsCBtugchdmimsidatitnl GEMA) 1696, s icemttretivius taea@uitnelfect on

mcro-circ i i erebra i.a te f. rats: .and 5.,. ;
si gnifi canweglé gﬁ%@%ﬁﬁ%‘% {?dg t Eﬁée %é%ﬁmg{ Eogl?la{érm? HEG’&@BE%V Ylepdine. The
cerebral i sshienbAstudiddoaoweibus cérehals plo@stvd 80dne hed disove! fIREthe diiScal

present applicant S _obfained two use patents on the related field
in China, féklsf“fdtfcsQ‘?ﬁ*ﬁsne[II PP frediqaments gie qiiher dnsufiigieng orhaye refatively

but yl pht hakdvée side dfagts "RRehBSENEAn s ABMICARENbiSsd @Fqliﬂfcgf‘/fgﬁf. i on and
treatment of diseases induced by cerebral 1schema” issued In 1999,

and Chinese Patent No. ZL98125618. X titled "Use of butyl phthalide in
the manuf ag W&nOhnore than 10 years, the present inventors have found that racemic

butylphthalide (or butylphthalide, NBP) is a drug that has significant therapeutic

effect on acute ischemic cerebral stroke. The pharmacodynamical characteristics
thereof include: 1. improving cnergy metabolism of the ischemic brain; 2.
significantly reducing the area of cerebral infarct induced by focal cerebral ischemia
.in rat, and alleviating deficit of neural function; 3. alleviating the cerebral edema
induced by focal cerebral ischemia; 4. significantly improving the focal cerebral blood
flow in ischemic area and micro-circulation in cerebral pia mater of rats; and 5.
significantly alleviating the memory disorder induced by focal cerebral ischemia.
Moreover, it has less toxic side effect. The present applicant has obtained two use
patents on the related field in China, which is China Patent No. Z1.93117148 titled
“Use of butylphthalide in the manufacture of medicaments for prevention and
treatment of diseases induced by cerebral ischemia” issued in 1999, and Chinese
Patent No. ZL98125618.X titled “Use of butylphthalide in the manufacture of

anti-thrombosis medicaments” issued in 2002 under the International Patent
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anti-thronbosi s nedi canent:s” issued in 2002 under the International
Patent 1 Classification No. A61K31/34, respectively. After the
pre-clinical studies, clinical trials of phase Il and phase IIl were
conducted on 542 cases, in which there are 192 cases using nulti

centered, ded pl.agebo control. It was found that
t he total @ @‘&u%{)ﬁ ‘5611@1{ ! 1?ln‘?(i%‘tration group is 70.7% and
the rate in placebo group is 41.0% Thus good therapeutic effect was
obtained. T fi c te and Production Licence for the
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acut e i scheyl s42cederialwistH alet alleywtzh&sét @51%2911&9 cARTEA Shdd | QbR
China in 2002 (National Drug License 0020374; FR0020375;
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SUI\/I\/ARY OF THE I NVENTION I n order to overcone the di sadvant ages of

the prior art, the present invention provides the use of
L- n- but yl prﬁhﬁamah@splgt%m renglugied on xpmiebuylpbthelide) (sigiplified as HaNBP)

CAH9 G Lh 14,4 I n

preventi oﬁ%ggﬁa?e 2trrérglrclit h§¥ ylgora I n(?{mrﬁh?gd NEQ Fﬁﬁ?y {%ﬂ |)de used

i n the pr eslexto-butyphthiabde (smlpibiealaseidNBE hiteimftbry aoehdmunal kqpaxately The

synt hesi zin cem - but ht n I}ﬁ VI ng

to produce?® g Ifate@%ﬂh(g?[grgasoﬁeﬁc%l 1%30%?% gpﬂnﬁﬁf’? it g%lo%?s”rf?

anal yzi ng Iprblisgibe avo.OBIYDEIA2CA, the title of which is “A method for preparing the
optical active 3-n-butylphthalide”. Furthermore, the function of L-butylphthalide was

.not mentioned in the previous China Patent No. Z1L.93117148.

SUMMARY OF THE INVENTION
In order to overcome the disadvantages of the prior art, the present invention provides
the use of L-n-butylphthalide (simplified as I-NBP hereinafter) of formula (I)

CHy
0
O

(D

in the manufacture of the medicaments for prevention or treatment of cerebral infaret.

L-n-butylphthalide used in the present invention is obtained by firstly chemically
synthesizing racemic n-butylphthalide, and then chemically resolving to produce a
levorotary optical isomer of n-butylphthalide. After analyzing by nuclear magnetic

spectroscopic analysis, mass spectrum analysis, infrared spectral analysis and the like,
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spectroscopi ¢ anal ysis, nmass spectrum anal ysis, infrared spectral
analysis and the like, 2 especially by using chiral gas

chromat ography colum (Chiraldex G TA) in HP 5890 gas chronat ograph,
it was confirmed that the product is a single optical stereoisoner,

ie. |levorot : I in.ter f _optdcal ri LY.

cheni cal pu%?%/cfo r(yg%[el%:lslmg C. o%agi%%‘réﬂ“{}1 50(55%13\5? £ @“ﬁ‘“%%‘.f%é?’%&%&&ﬁgﬁ% y

> 98% and gahehiopatogpphi it waz cQEgned Mat thegroduitt i @Sy dbiBalMsteoi ,

di scl osed iiQ 1ghi na Pahe,[gfy @o (#itcati on titled "A nethod for prseogl)ngrri ng

tg gioggt? i3cg| ‘a;}?r 8;@1' l'-l mf ag hgh@f%:;g;ﬁ P%qﬁfYAﬁ%P]il%ﬁI@HﬂNdSpeclﬁc
.80 adti LB 9° Ot 18- ?\&Pg& i;i'g"g"‘t

i denti cal crlign‘i cal fornul a ttgj t hﬁ}#}gf n- bmdy{hgw{?{?g I con/%)g%él%?di n

cel ery and ®ewsiuiione vasf disciered pine€hing Ratendi Applivation sitledwi‘a madthddhéor
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same anmountandfa PubhiBRion No.CN@283608HI B, prodiet hivemapeitichiCereidi@c fordfila 1o

optical actj NBP cerebral. i schem a was bserved by using the

rat nodel téff‘aél%g %gﬂﬁ?%ﬂ&aiiﬂgggn}rmfgﬁpg%{y a%ﬁ???ﬂs %ggeoﬁr epared by 2 hours

of mddle cerebral artery occlusion and then 24 hours of reperfusion.

Tr ansi ent ocal cerepral ischemc rats were divided into 8 groups

with 10 rat<CPFEseRRdigssane shagngthet thy oniies] isemere [-NBPo hasr sttexdhetapautic

m / kg of ve#getiahl & il R ] kg o

dl - NBP; groups ai%)&gﬁgdl éscgalgfrégﬁ 5%3 ;n q4lgﬁ$rg\ﬂ/?(l{<geﬁ§? ﬂ.ﬁj—? ﬁg@g({%ﬁaﬁ)]gn%%e
and 7) wer sappampentedl-fPkg of 1-NBP; and group 8 was 0.1 ny/ kg of
MK801. Aninmals in groups 1-7 were orally adm nistered, and ani mal s
in group 8 were intraperitoneally adm nistered. Solvent of

but yI pht halli the shediesp dwi therapeutic wifedtaf optics aeive NBP en agbil &thdngid whd

m nut es af ransi ent, focal ,cer.ebral. i schem a was induced in_ rats.
The presenéogge(r)\&dzblyd'lﬁfnﬁi%%ﬁ%nﬁfl? O‘gr‘%h‘c'f’émﬁ%r? BeifrosecHhigh JaprEraed bed by
one-way  ANGMA of Bdddlatagbrahatery belisinaha ther 4IRS et §8ioh | ARG
reduced d se-degend,e tly in 1-NBP group (8both in 20 'ng/ kg and 40
mg/ kg) . Th&oRkeehRlischentie gats Pisra ql}éél%@ql tip Sogrouns Wi kQ ratasn edvh group.

hi ghest, aoip wifRhkle ébﬂﬁ&r@itﬂ‘@%lfk?%@@&tabﬁf ilf; grﬁg)g ég%(cpﬁ%e%) !F? ar

vs. vehicle group). The therapeutic effect In s sim

to that of aKEOmakenigl-NER araups $loindi$ wieees20r and Yo enie/koBA-NBRy groups 6)
p<0.001), and 7) were 20 and 40 mg/kg of I-NBP; and group 8 was 0.1 mg/kg of MK801.

Animals in groups 1-7 were orally administered, and animals in group 8 were

intraperitoneally administered. Solvent of butylphthalide and positive drug for control
were administered 15 minutes after transient focal cerebral ischemia was induced in
rats. The presence of significant difference between each group analyzed by one-way
ANOVA indicated that the infarct volume was significantly reduced
dose-dependently in 1-NBP group (both in 20 mg/kg and 40 mg/kg). The reducing
effect in the group of 40 mg/kg was the highest, and the infarct volume was reduced
up to 80.4% (p<0.001‘, vs. vehicle group). The therapeutic effect in this group is
similar to that of MK801 group (infarct volume was reduced to 81.8%, p<0.001),
while no significant effect was observed in d-NBP and dI-NBP groups (see figures 1
and 2). The above results showed that the reducing effect of I-NBP on the infarct
volume is higher than that of d-NBP. Although the infarct volumes in dI-NBP (80
mg/kg) and d-NBP (40 mg/kg) groups were reduced as compared with vehicle control,
there was no statistically difference between them. Since dI-NBP (80 mg/kg)
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while no significant effect was observed in d-NBP and dl - NBP groups
(see figures 1 and 2). The above results showed that the reducing

effect of 1-NBP on the infarct volune is higher than that of d-NBP.
Al t hough the infarct volunmes in dl-NBP (80 ng/kg) and d-NBP (40

/k ro oppared with e control ere
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behavi oral eval uation, the neurol ogical score of nost animals in
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occurred, at ra ly circled. The behavioral

Suggests t nattetR G, icntenf s BEr BERLFP G SN R EREP o
the reduci fgr anbhaledh MISOIhigeatinerg gosupt Aighdupl &teCatymmdmmﬁduédﬂ lgumaﬁai,
the present._invention rfo n th | evel s of ochem ry,

nol ecul ar B bF%"g"yW&ﬁd‘“ma‘EﬁY UCng VEGh I8 e AR ﬁ@g&?ﬂ@g Wishe
obt ai ned, tspa@ bvhh% atakiA® 06@H@Br ahd mxﬁabﬁfaluyvar&écf efhe %fehalnd}lﬁp ebaauamoﬁher
than those of BP and dl -NBP, and the presence of d-NBP in dl-N

ant agoni se$uggesis 4bati thp LgproyeINgp exignt PR diehavier is proreedlel Whefh*ﬁ é@,c‘cucmg

agai nst cerghar e o e%fal(é{vm i's reduced. Previous studies have
shown that the ef ects o -NBP agarlnst pl atel et aggregation and

In summary, the present invention was performed on the levels of biochemistry,
molecular biology and on animal level, and consistent results were obtained, that is,
the cerebral protective effect of -NBP is higher than those of d-NBP and dl-NBP, and
the presence of d-NBP in dI-NBP antagonises the action of 1-NBP, so that the

protective effect against cerebral ischemia of dI-NBP is reduced.

Previous studies have shown that the effects of I-NBP against platelet aggregation and
against thrombosis are similar to those of Aspirin and Ticlipidine. In addition, 1-NBP
also has cerebral protective effect and micro-circulation improving effect (d-NBP has
no such effect), which are not possessed by Aspirin and Ticlipidine. Therefore, 1-NBP
has so wide a therapeutic spectrum, that it can be used for the treatment of acute
ischemic cerebral stroke, as well as secondary prevention of the cerebral stroke,

prevention of cardiac infarct, and treatment of peripheral vascular diseases.

The present invention follows the development of international new drug discovery to
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agai nst thronbosis are simlar to those of Aspirin and Ticlipidine.
In addition, 1-NBP also has cerebral protective effect and

m cro-circulation inproving effect (d-NBP has no such effect), which
are not possessed by Aspirin and Ticlipidine. Therefore, |-NBP has
so wide a therapeutic s tru hat it can_be_ used for the treatnent
of acute P STHERTEAPEY ot g i e topic $16F PHTSE by Sewling (e gRostdh fugn

of the cer b @pticd mdeBmerd) HRURRthO BhaPdotiBEY FHCeabMLRES land ﬂ@%léﬂi@%ﬁ&l@e nt
of peri pheral, a\{ascul ar, di seases. The present invention follows the

devel opnentPdfal ispimsrsisith prtent e oalarytogicsidaeadiest it chiral neyy dragse In the

t her apeuti eqinmid, . I i f £,.10Y 0J. Y.|rE

racem c dr 881?5%%? 0 op'f_j ? clg ngn%)ﬂ%lklgtfﬁlndg%aﬁg;e% %13&:12 h%étglitt ié‘lﬁbgttgp{: Isa&%%t
each cl ear 2gainsl cdeobesil agshergiat ANBR poti ady hissweakr effest, thut plsd entagerdifeethe or

| ow toxi c si,de.eff it hiral, ne r.ugs..ln.th cont ext - NBP
in raceni c%ﬁ?@ ﬁ?ﬁ‘gl ?@éﬁﬁgsagf‘@f’ta“teir$§ﬁqﬂs 8?1%&1"?’%?%1% &t Vaécfnlaé]ftm
agai nst cendetig Litmohsnhhide dntbBPhedothifah iiogas theasdstrednt ©€ heutd Wehahis O
ant agoni se thg i ngi bitory effect of |I-NBP agai nst cerebral ischem a.
Ther ef or e, € 15S%&sonabi e to devel op L-butyl phthalide into a new
chiral drug for the treatiment of acute ischemc cerebral stroke. The
present invention also relates to the pharmaceutical conposition
conpri si ng Tha@reseiipvsgHen alko eelatepiocthe pharmacaiiesl souupesitien peraprising the

i ngredi ent onyent. ept i | v t ahl e ' or
adj uvant . &%ﬁg&agl ;I}\f ?ﬁe%?ﬂr@%&?@ga ag%}r?p&g?r tg (lgiglﬁ 0 dt ﬁ\éggérn%é}ga?\t
invention pbaprrgdisaly bc@btbley velaslehor affjuvie. cenpalindtheopharinecentiad ent
i nvention. T har eutical compositi.on J1.S1n h onmpound . of
the present orlgﬁ?/s@ﬁ% %ﬁﬁe Fay® nVﬁP%%ﬁ"g}]’“g%%%?%F P ‘3&? teoefr}g? RSBPREe |
known in t béthapteseltduivehtiors pur pose, the conpound of the present

i nvention may be conbined with one or nore solid or liquid
pharmaceutically acceptabl e vehicles and/or adjuvant if desired, so
as to be fa¢ pHARIaEshtcAt @nfékiiaR cEmpaihd s tdoaibMY SOMEHREndasaHien
forns for human use or veterinary use. The conmpound of the present

invention &Y bemeeramdnesrting o terpathest well kneensiarke arhyfor Bids purpose, the
adm ni ster gg‘rib(glrnﬁ Yethe ﬂ@s%ﬁﬁﬁvén?i'bmma? ril)g cgljﬂgin@ﬂj%tﬂ oSt E)Pltnb%oﬁ@ ldI' ﬁqtﬁ@y

be intestin
pharmaceutically acceptable vehicles and/or adjuvant if desired, so as to be

formulated into suitable administration forms or dosage forms for human use or

veterinary use.

"The compound of the present invention and the composition comprising the same may
be administered in unit dosage form, and the administration route may be intestinal or
parenteral, such as oral, intramuscular, subcutaneous, nasal, oral mucousal,

transdermal, intraperitoneal, rectal administration, or the like.

The administration route of the compound of the present invention or the
pharmaceutical composition comprising the same may be injection, including
intravenous injection, intramuscular injection, subcutaneous injection, intracutangous

injection, and acupoint injection.

The administration formulation may be liquid formulation or solid formulation. For

example, the liquid formulation may be solution, colloid, microparticulate, emulsion,

5



parenteral, such as oral, intranuscul ar, subcutaneous, nasal, oral
mucousal , transdermal, intraperitoneal, rectal adm nistration, or
the Iike. The adm nistration route of the conpound of the present
invention or the pharnmaceutical conposition conprising t he sane may

be injectiaon, includi enous i tion tra cul ar

Cri eotton. 200 sharenstit R SRR ot PACE: aiehauch fsiaBiet tsnsulon pil
acupoi nt i ng@esl] peilet, BWdaﬂrﬁbthﬁ rs@ﬁpeﬁﬂoﬁ Qi , ipaRiciBe, Q?pglakx% thnd
formllatloEyq?ggsomt; Iatlon For exanple, the Iiqui

formul atio izgl pepiaiandrihe 1t | oi d, ni croparticulate, emulsion, 5
and suspension. O her for mul ati ons may al so be used, such as tablet,

capsule, pill, aerosol, pellet, powder, solution, suspension,

emul si on, paet seemoan, ofsiheppessersr ipvension miy dghplepared tpolmjemnvtmtldnal he
l'ike. The

convent i on o{agnsjl%aﬁe g;ég Bﬁfﬁﬁéﬁrﬂe&gﬁﬂ%@ ar rfeggteoeI Iglﬁg & §6toc O,

f or mul at i otmgetmgritnoilatioat,@ad eekidus miittogiattienky adrhiatsgatdngystt@e.nul at i ons,
and various mcro-particular adm nistration systens. Various vectors
wel | known in the art nmay be widely used so as to prepare the unit

dosage f or MatibuOvdcedd$ elell- knbwa i i@Sar0inay 86 baldy Ak, sof Rrto PSR Be unit
diluents and absorbants, such as starch, dextrin, cal ciumsulfate,

| act ose, nMEPFAEE olorm sipg deblets.c Kyippies O | ¥RioHe arey| ok s¥amplgs eiluerds |asf um
car bonat e, a@é&l&éﬁtsahﬁﬁ as %&El?m @él&bﬂlesuﬁﬁlz | IHétQS%ema.mﬁ{o&’ L0088, schdxum

silicate, and the like; we ng agents and bondl hg agents, suc
water, gl yb]@l’léﬁla glpesise.ctieg, eateiuny| speksinatee blan ailba, mriomanysiallinet ceilglose,
slurry, dexfilifim, %g]lc&@ aln'.pﬂl%yhke Qlell@gsagpﬁé)ﬁll& 'b&lbngg‘%%@‘qn%‘sr a0 C?sﬁx'uf%ler Y,

gelatin slurry, I'um car boxynet hy ose

cel | ul ose, ghotmak whmlutms pheabk ethandlypiopanol wtardl slakoy) el,exmnplsytrhyg Hondg@

St ar oh “SodIe BRAAROE T s PR S, SEae R RPUBHEOUok.

pol yoxyet hyh#tlae meibi éamcfsa,t fotassi@OphaSpiaey, poBatiylivrloatene] a8dl kioRia: e,
met hyl cellulose eth cellulose and the like; disintegration
i nhi bi ti ng ISgEsEEL, ¢ hasagg'y STRETHo SiEinatg, \Peat PAWAeE Bhasephytze starchc eggtium

butter, hygregenated ik ’acﬁn@aﬂ:ﬁlﬁl bdrﬂﬁfr‘late nPﬁ%ﬁeE%ngr ? roat %ﬁg tﬁt

such as quarternary anmmoni um sal t, sodi um dodecyl’ sul
| i ke; | ubr egettsodiige Havygl pal[f@a‘@gvm@hyl cellulose, ethyl cellulose, and the like;

disintegration inhibiting agents, such as sucrose, glycerol tristearate, cacao butter,

hydrogenated oil, and the like; absorption promoting agent, such as quarternary
ammonium salt, sodium dodecyl sulfate, and the like; lubricant, such as talc powder,
silica dioxide, corn sta.fch, stearate salt, boric acid, liquid paraffin, polyethylene glycol,
and the like. The tablets may be further formulated as coated tablets, such as
sugar-coated tablets, film-coated tablets, enteric coated tablets, or bilayer tablets and

multilayer tablets.

In order to formulate the unit dosage form into pellets, for example, various vectors
well known in the art may be widely used. Examples of vectors are, for example,
diluents and absorbants, such as glucose, lactose, starch, cacao butter, hydrogenated
vegetable oil, polyvinylpyrrolidone, kaoline, talc powder, and the like; bonding agents,
such as gum arabic, tragacanth gum, gelatin, ethanol, honey, liquid sugar, rice paste or
panada; disintegrants, such as agar powder, dry starch, alginate, sodium lauryl

sulfonate, methyl cellulose, ethyl cellulose, and the like.

6



silica dioxide, corn starch, stearate salt, boric acid, liquid
paraffin, polyethylene glycol, and the |like. The tablets may be
further fornul ated as coated tablets, such as sugar-coated tablets,
filmcoated tablets, enteric coated tablets, or bilayer tablets and
multilayer tablets. In order to fornulate the unit dosage forminto
pellets, for exanple, various vectors well known in the art may be

wi del y usedn ofentvforsulet theatind@age form 1106 capsalonlties contliolbi@ B the hdent
absorbants, such as ﬁl ucose, act osa, .starch, cacap butter,
hydr ogenat 88 VEYEEBY T eni5 6F TRACH JHISRF ST Y§6'REs, degabrd Aove; thp ghus

powder, an@bfafied | misgire HoNSlacRE iB®CMHeShard Siéin AhpSHER B 3Bk Capdifi@Jagant h
gum gel atin, e%@ij%lo , honey, liquid sugar, rice paste or " panada,
di si nt egr affP&P° IS PIGSRAF INySRiteras aghiye iagwdients nzdygilseahecformuldicd into

lauryl Suhﬁ%%@mleﬂ‘?ﬁigﬁd with b 9§ﬁlad1 h%lfoﬁr?[&&gﬁggugioeg,?an%i@leldiirlﬁg' 6

In order to fornul ate e unit dosage forminto ca
conpound ohaidivapsytes o frrmulateddntoiinjactmss &ewbae | ngredi ents is i xed
wi th various vectors descri bed above, the thus obtained m xture is
pl aced int.o the hard gelatin capsules or soft capsules. The conpound
of the prefentexamplentheonompowmdt bf/ehd pessedi @RémioNBman | 1RO fiituied gt ed
into m crg&%ﬁﬁ? | es m.x%ﬁ W t h a%ije_ous mediumto forminto
suspensi ons’ O for BHEGHRP-GUCh Y S QB sTFRESSIgR, cpruilsien. Arophilized powder
i nj ect i ons fdrQnjestin, whith mRXAFPiReodsHe n6RARRLEY nofy Rk SREMd/or morp

as

i nvention be formulated into fornulations for i'njection, suc
sol ution, BiAmasratieally aasentalile yectossoditiens beeripg agrst, lubrigani, mersetvaive,
whi ch may BerRaHe QY isPlrsif. ; ' [
pharmaceutically accleSBtrgbl ?%gég?g}rég,beg?ﬁgﬂg%@{ %}%ﬁl ?é;gmgfgg/ﬁ%’ e%)an&,

| ubri cant , PeJeetBdenat elyeol. dui-prapylamt , ghycoldi sthyogdated Miosteenyt mijiolbe

sel ect ed, . . anol . .polyethyl.ene glycol,

1, 3- propyl Iélﬁieu gisycoc} ﬁo%%%@?}l(&ﬁgg élgof}éeg??egg;sg}ﬁ%ﬂ %ﬁ%?‘?‘d eﬂ;ﬁq’ g‘?‘y%?i}}(%t ed
i sost ear y| Faftehobre, potaplexanetuny besdiveo chlbtidd) gfuabdeyoratyddrdd s be e t he
| i ke. Furtherpnor sPi.t abl ¢ anpunt aof sodi um chl oride, glucose or

gl ycerol ¥ btgg atiiEy auPRy of%’f WIS RMMIP a LT sOF BFEPRTS] d8qoHe injecHpRter

to prepar eCos@hftal sd1ing @hdd Wufferib®BIEAR! HIP AdustRR! AERY nAYERE be added.
buffering agent s, pH adjusting agents nay al'so be added. These

adj uvant s aPsse AGHTRIN §re GaBEonly uskin dheart.

Moreover, coloring agents, perservatives, flavors, flavoring agents, sweetening agents,

or the like may be added to the pharmaceutical formulations if desired.

In order to achieve the administration purpose and increase the therapeutic effect, the
medicament or the pharmaceutical composition may be administered by any

administration method well known in the art.

The administration dose of the pharmaceutical composition comprising the compound
of the present invention depends on many factors, such the nature or severity of the
disease to be prevented or treated, sex, age, body weight, trait and individual response
of the patient or the animal, the administration route, the administration frequency and
therapeutic purpose. Tilerefore, the therapeutic dose in the present invention may vary
in a wide range. Generally, the dose of the pharmaceutical ingredients in the present

invention is well known to those skilled in the art, and may be suitably adjusted
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Mor eover, coloring agents, perservatives, flavors, flavoring agents,
sweet eni ng agents, or the like may be added to the pharnaceuti cal
formulations if desired. In order to achieve the adm nistration

pur pose and increase the therapeutic effect, the nmedicanment or the

har maceut i onposition nma adm nistered by any .admnistration
Dot hod vl IRASRY PR i B o fhediie Mo iad i Pes BB toPmion of the
phar maceut icoaipoitiol 0iniprigihgC BHEPcbmbAithdt BE wOfend inednibhe pres@nt
i nvention depends ny factors, iuch the nature or severity of the
di sease to tﬁ%alﬁpﬂ?/ag&t g%“%‘?’e ?dpéeataé‘é,t Wb Recogiphish g prexentiystor thempeutisnd
i ndi vi dual © B85 the PésehtiBvarmbh eTtle s%taﬁl@Qajﬁmiﬁ@lprsf&gﬁlt};%mirphétr&?gtei on

route, the adm nistration frequency and therapeutic plrpose.
Ther ef or e, frae04Hed8pakabadyvecight, mere pfersbltitonm0.rie il 0t mealayfparsyn. i n
a wde ran Y ¥ . ut.ical ingredi S
in the pr egglﬁtdg&ea%%ve tk%éérrllh?fs? d\g\%g?fq?%]oo\%n?%ﬁ%}aﬁ %@&g&}iaﬁfbg& ﬁgﬁe)faﬂ'? egé’t ,
and may be 3soi ¢ dbsage dajmssbeadministteiemn dihivh deperels aq tthaelinicdl exferiehe ¢fr ug

contained ijn the final formulation of the conposition conprising the

compound of %% %%“%1#85%%?5 il doge Feairgs U3oE Ot LSERET TIPS

effective dose; and thus acconplish the preventive or therapeutic

pur pose of _th resent jnvention. The sujtable daily dose preferably
oL 48

lies in th % neepghingagh thsrapy anavghaimiwyreddn girs thescac deegerabl y
fromO0.1 tdh@fstsd daydReusabe. Tﬂ_@%oﬁiﬁétﬁﬂeog?ﬁé g&n%&lﬁ{ﬂl' br 30 %ga‘;s)e:{tor m

or divided into nore than one, for exanple 3, or 4 dosage rms
for adni ni $Eveationomay hkisdminigped dipnprortused i comtiudtion iy pbecherpeutiche

adm ni st er %ge]ﬁlp& ﬂe&%ﬁ%ﬁ‘?a%%%@“ﬁ"ﬁ%@@%gidﬁ%%gms usi ng ot her

t her apeut i c neans. ach therapy may be

adm nistered in nore than one dosage, or admnistered in one dosage.
The conpougq_on the conposition of the present invention may be
adni ni st ered™"al'one, or used in conbination with other t herapeutic
agents or HeNSPoprthichugdsithgidei t h adj usted dosage. Terms: dl - NBP:

racem ¢ butylphthalide  d-NBP. dextral butylphthalide I-NBP:
| evor ot atordS/NﬁE ng’r‘l‘fﬁt{‘\% e
I-NBP: levorotatory n-butylphthalide

tMCAOQ: transient focal cerebral ischemic model

DESCRIPTION OF THE DRAWINGS
Figure 1 is the digital photograph showing the effects on the cerebral infarct volume
of rats of administering NBP by gavage 15 minutes after transient middle cerebral

artery occlusion.

Figure 2 shows the effects on the cerebral infarct volume of rats of administering NBP
by gavage 15 minutes after transient middle cerebral artery occlusion. The data are
expressed as the volume percentage obtained by dividing infarct portion by that of the
contralateral (normal) hemisphere, and expressed as mean + standard ezror.

*P<0.05, **P<0.01, ***P<0.001, vs. vehicle group.

Figure 3 shows the effects on the behavioral score of rats of administering NBP by

gavage 15 minutes after transient middle cerebral artery occlusion. The data are



t MCACG transient focal cerebral ischem c nodel DESCRIPTION OF THE
DRAW NGS Figure 1 is the digital photograph show ng the effects on
the cerebral infarct volunme of rats of adm nistering NBP by gavage
15 mnutes after transi ent m ddl e cerebral artery occlusion. Figure
2 shows the %ﬁtﬁg an cganiebral infarct volune of rats of

adni ni steri ng ﬁ’;‘?mb B1% nutes after transient niddle

cer ebral ar*@goyosomss)qm*p%@oﬂa,gaqeﬁfcg @ﬁpressed as the vol une
per cent age obt ai ned by di vi di ng infarct portl on by that of the

contral ateral (normal) hem sphere, and expressed as nean standard

error. * PO ESBSORIPTIONRO TR INVYRTIURN Cl € group. Figure 3

shows the effects on the behavior score of rats of adm nistering
NBP by gavage 15 mnutes after transient m ddle cerebral artery

occl usi on ata pean . stan ard or .

*P<0. 05, **Egaglp%ltl Efefls T ogﬁj&aﬁ’.ﬁ@gé}ﬁ}%?e G B e %ﬂ&? gprolume of
DESCRI PTI OSMOA( Hs. | NVENTI O\I Exanple 1: Effects of opti cal

but yl pht ha de on gﬁ cere i.nfarct volume of tMCAO rats.

Exper i msnt e ALdyiateng] S Reagents And Drugs 1-, d-, and
dl - NBP wer @(eagdntﬂm/])ﬁ@d by departnment of synthetic pharmaceuti cal
chem stry of our institute, both optical and chem cal purity of which
are >99% dnd®s PR dé-éﬁl’cér{ereaékhm‘ﬂgledoby Wepatngng of gauthetic pesmesutical 0,

respectivelyemiihews Wﬁstztitﬁr Hbﬂl%?t e Whi Qh%ﬂgzﬁi;ﬂﬁbp iﬂ\kd'uc %, Smihe

product of Signa, and was. for nul | ogl ca |ne
Tri phenyl t éher optiskl activtyl af whish (i F65.49Whi66/88%asd Ofrarestieatitaly. €Theyywere

Bei jing Chem cal. Pl ant for ed.with dis IIed ter_into 4%
ol Ut on  oriied 1B yspdfie AT L A oG Sf SemPeiays GeRedied
Model (t MCAGHh MablysioldbRhBr bifir@d SH@h@bE@&a&&MZQhJ&l&BEF @rwedwhmht Rvagach
5 rats kept in_one CbgB

manufactured by Beijing Chemical Plant, was formulated with distilled water into 4%

soiution for use.

Preparation of Transient Focal Cerebral Ischemic Model (tMCAQ)

Male Wistar rats weighed 280-320 g were used, with each 5 rats kept in one cage.
Animals were allowed free access to food and water at room temperature controlled at
23°C. The rats were anesthetized with 40 mg/kg of sodium pentobarbital. Under the
surgical microscope, a midline neck skin incision was make to expose the right
common cartotid artery, and the internal carotid artery (ICA) and external carotid
artery (ECA) were then separated free from surrounding nerves and fascia, and the
anastomotic branch was ligated. The ECA were ligated and cut, pulled to be straight
and in line with ICA. A nylon suture with rounded tip and the diameter of 0.28 mm
(coated with poly-L-lysine) was introduced from ECA into the lumen of the ICA for
about 20 mm, advancing endocranially to the starting point of middle cerebral artery.
After 2 h of ischemia, the nylon suture was carefully withdrawn, and the ECA was
ligated at the site of opening. The rats were then sutured and placed back into the cage,
and allowed to reperfuse for 24 h. Room temperature throughout the operation was
kept at 24-25°C. The rats were placed on the heating plate of 37°C to maintain the

body temperature throughout the operation. The administration was performed 15



Animal s were allowed free access to food and water at room
tenperature controlled at 23C. The rats were anesthetized with 40
ng/ kg of sodi um pentobarbital. Under the surgical mcroscope, a

m dl i ne neck skin incision was nake to expose the right conmmon
cartotid arter 5 1%%%\ he.internal carotid artery (1CA) and external
carotid arnfué‘}“% TECA™Be t hen separated free from surrounding
nerves and fascia, and the anastonotic branch was |igated. The ECA
were ligated and cut, pulled to be straight and inline with ICA A
nyl on sut urEFoRRPERbRMEARBNSIARN t he di aneter of 0.28 mm (coat ed

wi th poly- | WAkt : EfAni0i0 | CA
for about E{Z%yﬁ%g%ggggﬁﬁ&n&é%%wﬁﬁfhgm y to etg hegrts){ﬁgr(%#ﬁ%ﬁ'gga{s r}{e ﬁg]‘re

m ddl e cer €bntzgl with driplkg A? vegetadlenoilif growpstidrande3) weére 40ydndn8(s miglkgeotnas

careful Iy whthay. | i gat the site openi.ng.
The rats wewrle hgirllghgﬁta E%%édﬁg?\%gg?\égdzéﬁ 1515%5 0??%{1@’5%%0%?5 ,anggmfgre‘%

al | oned toanéﬂ@rkrﬁglkgof ONEP4 atd gﬁnﬁpr& wmen@ntgiefmsod lllgh@ﬂrx]ﬁalsih #eproups
operation ept at 24-25C. The .rats were ac on the heating

ol ate of 370 CEar % T AEES0Rd; SHBEFa i €PPh FotiEHo iRt apRRtoneally
operation. aifpénigegiini stration was performed 15 9 mnutes after

i schem a. G ouping and Drug Adm nistration Rats were divided into

ei ght groups with 10 rats-in each group. Goup 1 was vehicle control

with 1 m/k@,Rflo el BeRR)GalivatuadbPups 2) and 3) were 40 and 80 ng/ kg
of dl-NBP; groups 4) and % were 20 and 40 ny/ kg of d-NBP; groups 6)
and 7) wer dNeaplogierd balgvingtliapsevationNBR; condwited mfen248h wisclentia. Rptk gerof
MK801. Ani i p - e,orally adm nistered, .an ni.mal s
I group & s dbieed 1oReh b Bl g PEThE SIS s IR PR
Behavi or al vievabbsgiiedn b shotlders cadre pathad it bbdervabis aliera twae inwaiifference

conducted after 24 h of ischem.a..,Rats were ||ft up by tail 1 inch
away from $ﬁ@’e§’? gl?ﬁfﬁ?mﬁﬂ%??’ t%}f }Oélbﬂﬂ?sé i tSoWer%Blaﬁ‘f"fg?‘@FF%& gropdeand
observed; Hinwalkoiy ELERIWE RO USRAAd! Sboﬁﬁésﬁé&!%ﬂeﬁ thhREGANRE vARY the

di fference between the resistances by both sides; the rats were

pl aced dowrfou%‘”{l&é"itﬁ?i%u_nd and their wal king conditions were
observed. BCQrHS MRLRLE) %ﬁ&éﬁaﬂ?%&&gﬁﬂ§ fovidshnd El%und; identical resistance

of both shoulders, and normal walk.

1: contralateral shoulder flexion, forelimb flexion; identical resistance of both
shoulders, and normal walk.

2: contralateral shoulder flexion, forelimb flexion; decreased resistance of
contralateral shoulder to push; and normal walk.

3: contralateral shoulder flexion, forelimb flexion; decreased resistance of
contralateral shoulder to push; and circling when walking.

4: contralateral shoulder flexion, forelimb flexion; and unable to autonomously move.

The higher the score is, the more severe the behavioral disorder of the animal is.

Measurement of Cerebral Infarct Volume

24 h after operation, the rat was anesthetized with 100 mg/kg of sodium pentobarbital
and decapitated. The brain was then rapidly removed, cut into six coronal sections
{each of the first to the fifth section was 2-mm-thick, and the sixth section was

4-mm-thick), then rapidly placed into 5 ml of the solution containing 1.5 ml of 14%



following criteria. 0: strong forelinbs, symetrically stretching
towards the ground; identical resistance of both shoul ders, and
normal wal k. 1: contral ateral shoul der flexion, forelinb flexion;

i dentical resistance of both shoulders, and normal wal k. 2:
contral ateral shoulder flexion, forelinb flexion; decreased

resi st ance 1fC awsoht néIOQﬂMIéiHMudighq:eooﬁyoAﬁnsmgulmﬁdn A MR forB Kimilss,
contral ateral, shgl der fl exion, relimb fl] exion; decreased

resi st ance Oé'Fﬁ‘fr@F‘&IWf’s“'WB Y every ol pinule ABRT Saiping WiheRIC,
wal ki ng. 4:th&rimabbrainaistle shEQud £R¢ cc‘;lbﬁ-xivﬁﬂ'e thb St fildud éh%wee i B

unabl e to autononously nove. The higher the score Is,
severe t he dsEnul Pomdrydipdisy mbféront pash gnpupadf brein smguwmmmangnﬂ in

Cerebral | t
anest het i zrebfcri@e\%\n %éﬂ%oﬁ)é gfﬁﬁga?l‘&%&%%nf{)g ora% ﬁltse %ﬁ"&ééﬁ?‘?@fled
(The Er a:c nt waﬂlf aweinp:zfapzﬁl y?agfrm&abrdat systemi (RPOTs 86 mdimmaj am;d%elh mfsct .
each o irs e fi ect.i an e SIX
section WaEI %}uﬂn St cha? u,i(a)ted ?’h@i“'gr lﬁgd?%cbf‘rﬁﬁ eﬁleﬁ%&t g oﬁ‘fn eoyas pressed
ISOI Et ion ](c::autpenc}amtm@ af &reﬂiralﬁenﬂéb‘}@re;tg a}féﬁ@ tﬁd&ﬂlﬂﬂerﬂcerﬂf c@fe(lj)ﬂaMe!f&hﬂ:vm%eh
i ght proofly. After ipcuhati.on at or m nut es uring whic
overturni n§ c“gﬁ CF&E‘PEHO%\}%r cerebryl infaneh @Wﬂ?\f@’ﬁr(‘@@ﬁ% phgnwpenateg TC,
the nor nal heﬁqespﬁer&ls FHRuRNOMBALIAIRS R GRIRH of Whd:hBd tHRGidAERY G Iutk U
showed white with defined boundary. After incubation, "each group of

brain sect UBregesiisddcaisphetged in  order, and taken photos with a
digital canmera for storage. Each section was analyzed wth a

conput eri zed i nage anal yzer system (SPOT 3.5 software), and the
infarct v&laliscahAgalysik cul at ed by i nt egrati ng inf arct area. The

i nfarct volune S _expresse ercen e of here to
avoi d the i mﬁ%@’e’b‘?‘”@éﬁsﬁ e m%%‘e‘rrﬁ err%‘q LPWE%GO 1S8%7F on

i's: cerebrahd b&ElﬁkﬁPﬁlfa\t@t' i€ Werd( M&lsﬁ@ly%aﬁﬂe@ﬁ’ﬁﬁé&@waf‘ m@@}@%@
vol une of un-infarcted portion of operated henm sphere)/vol une of

un- oper at edherfalpeptediebyeengrqups tpinaposiing L) tgst. Result was considered to show
a significant difference when p<0.05.

Results

Effects of Optical Butylphthalide on Cerebral Infarct Volume of tMCAOQO Rats

The presence of significant difference between different groups analyzed by one-way
ANOVA indicates that infarct volume is very significantly and dose dependently
reduced in I-NBP group (both 20 mg/kg and 40 mg/kg). The reduction effect in the
group of 40 mg/kg 1-NBP was the best, and the infarct volume was reduced by up to
80.4% (p<0.001, vs. vehicie group). The therapentic effect in this group was similar
to that of MK801 group (infarct volume was reduced by 81.8%, p<0.001), while no
significant effect was observed in d-NBP and dI-NBP groups (see figures 1 and 2).
The results above show that the reduction effect of I-NBP on the infarct volume is
better than that of d-NBP. Although the infarct volumes in dI-NBP (80 mg/kg) and
d-NBP (40 mg/kg) groups were reduced as compared with vehicle control, there was
no statistically difference between them, suggesting that the presence of d-NBP in
dI-NBP possibly antagonises the effect of 1-NBP.
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The results were expressed as nean standard error. Neurol ogi cal
behavi oral -score and cerebral infarct volunme were statistically

anal yzed usi ng one-way ANOVA and the difference between groups using
posthoc LSD test. Result was considered to show a significant

di fference when p<0.05. Results Effects of Optical Butylphthalide on
Cerebral | npehegioray/Brvalpationf t MCAO Rats The presence of significant

di fference t i nal.vzed one- wa ANOV,

'l oat s t Hreiiogtel KEEPEE a8 BHBRINANAR Pty BRGD A 2t ueed s
dependent | ycontradiemd dofelimbs NBE og rand pedrbmtd rBtangé k) caichlA@aIn@tddr toThe

reduction effect in-the, grpup,of 40 [ kg 1- NBP S e best, and
t he infar cﬁam?fﬁ '%%fﬂ}laé%rﬁg‘agﬂl%o ”gm %b’?ﬁ%s( ﬁ‘k@f@%@,%ss&%ﬁw e
group) . Themihsls apBUmbsifeictiast confalldias fHEBMD MRFonSandl dradled 401, Hahadof

MK801 group (infarct volume was reduced by 81.8% . B<O. 001), while no
si gni fi cantSeEFF SEPPRES Besurblsdo; ytagomppsli move whis wasompded(2sed The

fi 1 apdhn2) , - '
of U1 o o ool Sl S8 IRE6 35 O el skl BERY B BR0HLEH
Al t hough t HeNBRf b atinwted aftersischemilt whiBRo(hShomy/ fogdmelivdate dad\BRw(¥@ical

[ k roups re.r.ed as, C r i ehicle rol, fhere
s o0 Al PP P 2B TRRORD. At Fherro ety S kMot S b e
presence ofsighifidaht {08, peth-O0BP whils sib bigrifRaitagprivement e @kéoed ir0droups
1-NBP. 17 Behavi or al Evgl uati on The neurol ogi cal score of npst
animals in ﬁéﬁ}\f&% e AFNEP- dsoiep apigrads It weataentagroun cthpaghather al

forelinbs fdyexioy RAcbedans 63880 ka3t A %gﬁfﬁc&ﬁgrt feah e Rl iR¥d GBROT
to lateral push. Contralateral circling occurred in fewer rats, and
graded as 3veakyvanl fteggsred whenepravling gtawarmictwsade and ynidaserala biatled. alhe
forelinb flgxi : ; Sy nahl e
to aut onomiat g b S ARL ERbeBled tatlhe 6w o DU Br R SRRV St iR
neur ol ogi cah parelielevithathe Rd6aidd. effertalf tledirigosinfattivohumes (s@Figird 310 ny/ kg
of 1-NBP 15 m nutes after ischem a was both shown to aneliorate the
neurol ogi cal synptons (1.4, p<0.01, and 1.1, p<0.001), and the

pot ency of Dik8@diomas the nost significant (0.8, p<0.001), while no

significant_inproyenent was opserved in groups . . .
g Thenngocﬁa\(s previously usecP gy us are permagnent ?ocal ischemia (by burning brain

middle artery), while transient focal cerebral ischemic model (2 hours of ischemia
plus 24 hours of reperfusion) is used in this study. The latter has larger cerebral infarct
volume than the former. Although the dose of dI-NBP selected is the same as that of
previous, dl-NBP has no reduction effect on cerebral infarct volume at the doses being
used (40 mg/kg and 90 mg/kg). This difference between the results is due to the

difference between the two models.

The present invention was conducted on the levels of biochemistry, molecular biclogy
and on animal level, and consistent results were obtained, that is, the cerebral
protective effect of I-NBP is higher than that of d-NBP and dI-NBP, and the presence
of d-NBP in dI-NBP antagonises the action of 1-NBP, so that the protective effect

against cerebral ischemia of dI-NBP is reduced.

As described in the literatures and according to the requirement of new drug
discovery, in order to ‘increase therapeutic effect and reduce toxic side effect, it is

advisable to resolve the racemic drug into optical monomers, to make the
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of d-NBP and dl-NBP. As for animals in MK801 treatnent group,

al though the synptons induced by cerebral ischema was significantly
reduced, the linbs were weak, and staggered when sprawl i ng, ataxia
occurred and unilaterally ci rcled. The behavioral evaluation
suggestedt at the ext.ent. of behavioral inprovenent of drug is in

par al | el apyeEstics o cpstorlens precto dswelop dhegpriigalogoment witle potent effret ¢see
F| gure 3). loﬁ)l ﬁﬁiéssﬁdé)Bff&?QnMﬁ%ﬁn&ﬁ go%sl &’es%q ﬁym%‘%oxﬁtéﬁ RREPISN
focal ischem a (by burning brain e arter ransi ent
focal cer eldpegmip s%‘ﬁﬂﬁh@ah%délﬁs (lzlahm}y spcmntl poketiva efﬂabumgéiﬁsthwel&alof
reperftisi ter. has I er cere
i nfar ct vglg%lr?%ﬁdt EZ@? h& o%lg,rﬁrfaér%e #8 aﬁ%g%mﬁf IREP! eﬂ?%@t ed

i s the sanefatNBPatagaihst pclebrabwschediza NBl?erhﬁSe N fsedesbhae abf esleln
cerebral i ne.at the.do ei used (40 ng/ kg and 80
R e K
bet ween t hetrtbk®d nodel s. The present invention was conducted on the

| evel s of biochem stry, nolecular biology and on aninal |evel, and
consistent results were obtained, that is, the cerebral protective
effect of PrdERsi ﬁuehesghw b Rk X

presence of d-NBP in dl eNBP ant agor?l féﬂeﬂsﬂnt eefgéggl gflnrggf) %%t pE}’{%ﬂf{[hat
t he pr ot ectEgiggdiopead thagrabasist wersr sivilan td gmse wif A spirird ind\BRelipgdine. In

reduced g1 alures cardin

requir erre'rbl\tsdddékﬁ o 11@%9 A %928%\13%? ?cﬁw%re %g& 3{‘% n?lﬁrc‘:"r%lggggf’ﬁélpﬁrﬁ@%l c
effect and cffe@lﬁd-é?BR)kasm0$udeefﬁct)ewhl,ch e rio$ posaebvedSIRDA SitiR atiPRIiMiGinkhe
racem c d“ﬂre? Olff%i’f,r@ &8 to make the 12 characteristics
of each cl é4P " %&fid" eSPo‘ES Py speetpiverthili ¥ 1pap decred der thet
or | ow t Oxestmhrlef &fufeEthdnilt @eeBial trolieeMs el Gs S&%n&lﬁ‘? &RRod Br e
cont ext, l-NBF)r@Lgr racem c bu%%? pht hal i de has rel ati vel y pot ent

prot ecti ve °&f aPHYEntiasy ehsatiac infame #d tregtoNBP of petiRfivra) vaswilar
weaker ef f agbaseUt 1saéx§ébt&f‘fo$ﬁ'9ﬂc§%§l iy B BEAIAY En LBl Blnchr \EP

agai nst cerebral ischem a her ef or IS reasona o dev
L- but yl pht Fet itde promiging tmédsyelopilNBP dﬁ(ug dfugrfol: the tteamnemerﬂiralamuke

i schem c 1115 lﬁ{e?'ckpeuﬁé Eﬂ&? 'of levorotatory butylphthalide on focal cerebral ischemia has

not been described in the references both here and abroad.
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Previ ous studi es have shown that the inhibitory effects of 1-NBP

agai nst platelet aggregation and thronbosis were simlar to those of
Aspirin and Ticlipidine. In addition, 1-NBP al so has cerebral
protective effect and mcro-circulation inproving effect (d-NBP has
no such effect), which are not possessed by Aspirin and Ticlipidine.
Therefore, 1-NBP has so wide a therapeutic spectrum that it can be
used for the treatnent of acute ischenm. c cerebral stroke, as well as
secondary prevention of the cer ebr d&tL4tY3ke, prevention of cardiac
infarct, and treatnent of peripheral vascular diseases. It is
expected to produce inportant social benefit and econom c benefit, so
that it is promsing to develop 1-NBP into a drug for the treatnent
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L- butyl phthalide of formula (1) in the manufacture of nedi canents for
the prevention or treatnent of cerebralgiﬂgarct. cAHO OO (1) 2.
The use according to claim1, whereipq said cerebral infarct is

i nduced by focal cerebral ischem’ & use according to claima1,
wherein the therapeutically effect

69

dosg“of said conpound is
0.1-100 ng/ kg/ day. 14

2. The use according to claim 1, wherein said cerebral infarct is induced by focal cerebral

ischemia.

3. The use according to claim 1, wherein the therapeutically effective dose of said compound is

0.1-100 mg/ke/day.
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