USE OF L-BUTYLPHTHALIDE I N THE MANUFACTURE OF

MEDI CAMENTS FOR PREVENTI ON AND TREATMENT OF CEREBRAL
| NFARCT FI ELD OF THE | NVENTI ON The present invention
relates to the use of L-n-butyl phthalide and the
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cerebral ischema; 4. S|gn|f|cant y 1 nproving
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mcro-circulation in cerebral pia mater of rats; and
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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 butyiphthalide in the manufacture of

anti-thrombosis medicaments” issued in 2002 under the International Patent
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anti-thronbosis nedi canents" issued in 2002 under the
International Patent Cassification No. A61K31/ 34,
respectively. After the pre-clinical studies, clinica
trials of phase Il and phase 11l were conducted on
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the use of L-n-butylphthalide (simplified as I-NBP hereinafter) of formula (I)
CyHg
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in the manufacture of the medicaments for prevention or treatment of cerebral infarct.

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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especially by using chiral gas chromatography col um
(Chiraldex GTA) in HP 5890 gas chromatograph, it was
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reduced to 81.8% _ p<0.001), while no significant
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dose-dependently in I-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 1-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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volume is higher than that of d-NBP. Al though the
infarct volunes in dl-NBP (80 ng/kg) and d- NBP (40
ng/ kg) groups were reduced as conpared with vehicle
control, there was no statistically difference
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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, I-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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no such effect), which are not possessed by Aspirin
and Ticlipidine. Therefore, 1-NBP has so wide a
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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, intracutaneous

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,
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The adm ni stration route of the conpound of the
present invention or the pharnmaceutical conposition
conprising the same may be injection, including
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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, methy! cellulose, ethyl cellulose, and the like.
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sugar-coated tablets, filmcoated tablets, enteric
coated tablets, or bilayer tablets and nultilayer
tablets. In order to fornulate the unit dosage form
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Thi SO tearﬁl al chol pol%oxt%et hyl ene sorbitan fatty acid
SEAUVARS g pnPeRly USSERE Ay e T suitabl e anount of
sodi um chl ori de, glucose or glycerol my be added
into the formulations for injection in order to
Megeesar@loring agsnts, paparativendlavose flpeningmgants sorogteming agents,

or FR el 60 00 EBR R ORI OPBRAR T R

art. Mreover, coloring agents, perservatives,
flavors, .flavoring,. agents, sweetening at%ents, or the

In prdggtqaehieys theiAdamisiatipR PRpashandeneicats the dhaancatie effect, the
meldfcaf®Ri '#dthe 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. Tirlerefore, 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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In order to achieve the adm ni stration purpose and
i ncrease the therapeutic effect, the nedicanment or
t he pharnmaceuti cal conposition may be adm ni stered by
any admnistration nethod well known in the art. The

depdiding S’ @tacd Bmdase o thet a@fgmwﬂmemt tHeafing OTRASIESPRL the
conprising the conpound of the present invention
CORAPEI@E SPMRHAIS f Biet spmpowndc Ioft s peasente invensiemertd t jeach a

[ r Fitpea sex e .
ERbEE RS, L Bkl L) o5,
pypdseerftthopresére iavintiah., Thdenirablei dailg tdosd pfertislsitiRs it R range

ad ']gi s£ ati&g frequency and her a?reuti C purpose,.
fremp & oot Q) mefke hodg igaghi meregysisrably fram Gf éa &9 me/day/person.

THSWRAL BEYn MAtE Moéag@ f(ﬁ'ni’\én‘.jcﬁvird@@ Hfto m%‘f'%‘ﬁlra.f} lﬁé)f;pfro{é g;garl{?ple 2,

dose ©of the pharnacetitical ingredients
3, iom iedutsagenforms Wed ddrkintsvatiorg whids depgkis be the ¢lidida epdrience of
and may be suitably adjusted .depending on exact
e aeﬁén‘a}li?ﬁﬁ QUi RFAgE des RIS Hung PR hPGPRYIICAD SN
of the <conposition conprising the conpound of the

present invention, to reach a therapeutically
Taiglfdase ingeded dB @acka raplunsaabe sdministéred fremprethan ing elosage, or

.y utic.__purpose.pf the present invention.
R e BEE P oo okl sk, gb Hhe sppent
infentiohandy0Be a@hicgsthedilome] aihtised TRMCBmBIREBH MY otheOMRcpdutic

to 100 ng/ day/ person. The dosage may be in unit

aggals a5 betegpathesy agentsivatiadivied daseege-t han one, for exanpl e
2, 3, or 4 dosage forns for adm nistration, which
depends on the clinical experience of the

Teanhsi ni sters, and includes other dosage regi mes using

r therapeutic ans. Total dose needed in each
dlgﬁ?gfzéﬁﬁﬁ%@&a&mﬁgi stered in nore than one dosage,
d-RIBP: 880 ig8@ one dosage. The conpound or the

L s

conmpositio e present invention may be
1-191dP Inverbated nehudyiphthalideused i n conbi nation with ot her

apeut | agent.s ar .heteropathic agents with
tl\é‘ﬂ?@s&%@le&’g g%ﬁg‘?erqbé?lrfﬁ‘?hem&ﬁ mﬁ@‘% racenic
butyl phthalide d-NBP: dextral butyl phthalide [|-NBP:

| evor ot ator% n- but yl pht hal i de t MCAO. transi ent focal
DRRBTIAON QEHEH PRANENGBESCRI PTI ON OF THE DRAW NGS

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 cercbral 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 error.

*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



Figure 1 is the digital photograph show ng the effects
on the cerebral infarct volunme of rats of

adm ni stering NBP by gavage 15 mi nutes after transient
m ddl e cerebral artery occlusion. Figure 2 shows the

exphdsesl & Mehnt-hQ@aeRi€bi@ 1 nfarct volume of rats of
adm ni stering NBP by gavage 15 mnutes after

*R?Oa@%i*éﬂfo»ﬂid‘d‘l*B%-@Qéb&SaVehml@ gioppoccl usi on. The data
are expressed as the vol une percentage obtai ned by
dividing infarct portion by that of the <contralatera
DETAIED DESCRIPAMEONOF a0 RPRENSERJ as nean standard
error. *P<0.05, **P<0.01, ***P<0.001, vs. vehicle
group. Figure 3 shows the effects on the behaviora
¢ ¢ - . q
BEFAIE oS EHRLS &, of KA TSR B oRBHAORAR. volume of
tMCA&Dusison. The data are 8 expressed as nean standard
error. *P<0.05, **P<0.01, ***P<0.001, vs. vehicle
Experisntabieigri: EIEE@QF | ON OF THE | NVENTI ON Exanpl e
Rékigefih Ag@tIsru@d optical butyl phthalide on the cerebral
infarct volume of tMCAO rats. Experinental Materials
1-Add wist HbBP Rergehtwovided byudppadimend of samttictit phiBfhaceutical

wer e al r.ovided by depgrtment of synthetic. 0
oS vttt O R C e SRS do eieh S tien igh e >99%, and
th@Ripti€a| actRfly JTeRhieR|is B i4bY, Pdo. 8% &l 8% CregiRMel@NThey were

the optical activity of which i's -66.49, +66.88 and 0,
formawlpted twitte vggetatie pilwkikel 0 1fio tinupratiect ofi $ipmeegret whd Eormulated

il., MK801 i.s the product .of Si.gma, .and, wa r mul at ed
wifh RS RGRS e P APHERYShrgHERy | ¢ERae e W s
m&fUFstinde bgﬁéq)ng OhérRidalVant, WA b AaladeditP WisBaéd Wakr into 4%

Chem cal Plant, was fornulated with distilled water
sojutop famgsesol uti on for use. Preparation of Transient

Focal Cerebral.Ischem c Mdel (tMCAO Male Wstar rats

wei ghed 280-320 g were used, with each 5 rats kept in

Propeatt@Qef. Trad¥iédT®o8al Ve ¢brall Thehepte Mogel ﬁﬁqoas@) to food
d water at roomtenperature controlled at 23C. The

Malgt WiSisr etsaneishHb 29 ad) i WereAsediidy ca 5 gl diept in one cage.
ARGRICRAERILALA fH0d&esd 3% 00d 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



surgical mcroscope, a mdline neck skin incision was
maeke to expose the right common cartotid artery, and
the internal carotid artery (I CA) and external carotid
artery (ECA) were then separated free from surroundi ng
mietasetepRdhdnisci a, and the anastonotic branch was
ligated. The ECA were ligated and cut, pulled to be
straight and in line with 1CA. A nylon suture with

G{:O(El#ﬂl%ea%]dtﬁrﬁﬁ%%&ﬂﬁag amater of 0.28 mm (coated with

was Introduced fromECA into the | unen

Ratf wichedividkdfioto cigitqubugdOnim 0 aaty aneadh%reﬁpj Qﬁbﬁﬁ i1akasyvehicle
CORF"Piehe s{]artl ng. poi nt of m ddl e _cerebral

itk S Megmtadle pHeLiouPHA) and G @%ﬁ%@ﬁ&% mgjke of
AN R 20 RS0 b LN Ry R 0 58 were 2

alidrﬁ(bntgl‘l@ cfalgd BP; andl gedupdvevels 0d mefker JiUE 8D0r ARindls in groups
oom te rature throughout.the operatign was. kept. at

1-34 3850 e IS\ HNacBDh (OREBabi NG liapagionealy

addfifistePedrai ntain the body tenperature thr oughout the
operation. The adm nistration was perforned 15 9

m nutes after ischem a. G ouping and Drug
Adm ni s tion t re divided into eight groups
Nwr{) gfafﬁ%aglqrﬁlﬁva@f’?\{\gpoup G oup 1 was vehicle
N@lﬁﬂlo[gﬁlal WéHakiokal mbé&gatﬁfn W@&G@in@b&t@d @ftér; 240 6F RShetdiaREks were
were 40 and 80 ng NBP groups 4) and 5
X

llﬁwé*r@ bp taihd iaeh myax dost th@ ausrm , 6P G caylitigng Of)bqﬂef%ehmbs
wgrg ‘W&%i‘f Ob(HH/ sh Slgslt:rrs] ]wé}lg &msl?é?idtog(gb%glqre%f ‘%ﬁﬁﬁ? &a% 35[19/ A‘iﬁ’erence
bm\dmnwhstremﬁdncearbg} Imnln Bﬂbs thdﬂ rg$ op: Plavel éown to the ground and

| ntraperitoneally ni stered. Neur ol ogi cal
n*éﬁilﬂas aﬂon@\tﬂﬁ% TG gn %s‘gre& aver §HgY 18ragrordance with the
foﬁ@ﬁrﬁ{vcﬁ‘ftéfr% was conduct ed after 24 h of ischema. Rats
wer e up by tail 1 inch away fromthe ground,
0:astrdng herelimbsli symomsgricillytietehingrtewards she goued;ddemicabrtsistance

h .shoul ders wer shed to observe if there was any
Iﬁ]h}%}"@ﬁ% i?Q@@E“@H‘e resi stances by both sides; the
1:" BdriralRé8] Rhagiask dRWdn! Fotdlignto FRYMA; aBchtichh %gista&ﬁ!ek b Soth

condi ti ons were observed. Scores were given in

shauldersdamtrormiat walkhe f ol | ovm ng criteria. 0: strong

f or {E%Iatefd& eﬁ%{@gtrr Ir eg(L Lp%.( a %rg mghlffg:glotno écgesasteclp ©lesistance 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%
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of both shoul ders, and normal wal k. 1: contral atera
shoul der flexion, forelinb flexion; identica
resi stance of both shoulders, and nornmal wal k. 2:
contralateral_shoulder flexion, forelinb fl exion;
TTUEGhe 89681 6LV NG 19§h§p@%.r@ﬁt&tiﬁmhﬁ&m@7@@ffo} 90 minutes,
push; and nor mal maJm. . contral ateral shoul der
duftingpovinioh ofeterhinghwvdslcendwned elecy 83sathuteesA ftedigiaingfwith TTC,
contral at.eral shoul der to push; d. circling when . .
ﬂ%PWﬁé’FmHPS% PHFAISP 5910358311183‘36 G tisgue shomer velite with
ddfin8¥ i1R0ndAPdA KRR BbdtRnd YA RV&cti i i
o 4 oSbdiond dh TR rtor B Ectioneld #hfked in

he score i1s, thg nmore Sever VI Oor a I SO
ordér, e takan photos svithve digitelecrardra 6dr s@eagh Eakh berftimnotas analyzed

Vol unpe 24 hh after operation, t t s .anest heti zed

wiff e rmgtendpedoies AR AH Dbl 30 Soalare). and B foture

vol@tamiak dbRlateit, Wit tindas (i Qied. Rk Ghi¥rd SBRYRIwas pressed
into six coronal sections (each of the first to the

asf por¢emtage afi csrebipl hemispherenfocivoidathg influensee sof reexbial iedema. The

- m o= 40 cK):,. r a | aced.into 5 of
coffion, SpMehiGt s, Loreat AR XgRSheyr e thibe, B Boperated
hemisgierel M ¥Qtddofl gvifareadl pyrtioAf dfespdrated htdighel/vailme of

for 30 mnutes, during which overturning was
un-epsetied BehRSS- 7-8 minutes. After staining with TTC,
the normal brain tissue showed rose colour, while the
infarct tissue showed white with defined boundary.
Stafistienl Amadydiat i on, each group of brain sections were
ed in order, and taken photos with a digjtal

arr al’l :
TheaivetR Ve SPBragess Bgtht skrdrdrrripisNawalqaed belgvigrabscore
anggazpéﬁfmﬁri;lfa?gn@ﬁﬁtﬁﬁg vALHAGIcaly SNAPEHs Fnwa ANQVA and

ftware), arct volu culate
the diffegerat ibagvden fgasgs weing@oskbe LB Dftest CResvutiwizR onsidered to show

expr.ess as percen e of cerebral hem sphere to
a%%@%ﬁ”?ﬁgﬁFﬁFﬁdgﬁéé Rgcerebral edema. The equation
for calculation is: cerebral infarct vol une

(%9 =(vol une of un-operated hem sphere - vol une of
Resnlts nf arct ed portion of operated heni sphere)/vol ume of

n-o ted.hem sphere. Statistic al ys|
BT al BOSTPRIEE B gt el Tt Yot ENGAOTats
THMERNOGbEAbnifieha\di@éRhcoS@h€en EfrehEERRApRhndlyed ﬂ:‘Xtone—way
vol ume were statistically analyzed u5|n? one-way ANOVA

ANQY A 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 I-NBP was the best, and the infarct volume was reduced by up to
80.4% (p<0.001, vs. vehicle group). The therapeutic 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 (sece 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 I-NBP.
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. 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
But yl pht hal i de on Cerebral Infarct Volunme of tMCAO

B&atsordlTe/apiagsgnce of significant difference between
di fferent groups analyzed by one-way ANOVA indicates

Thewaurelagigalacoreaifumast alstmaésny vehiglsi dontrakgroyp stk Yasaifested as

AP o DR RNR O [ Rl R,

lategd] lo@sH. U@Ealémﬂtd‘mehbg stcurddn fdveer irdlf,ama toraRi Wes, B@& fewer
reduced by up to 80.4% (p<0,001, vs. vehicle rouE)
anfipals; iy sted @ feontralaisral Hprsligity flpxigasnd gradesi as { por had

se'ir@t%t tM%@%%(_jL ng%g tﬁ)' e{ﬁftcﬂ{oﬁ‘fougﬁ #H@e WIS o SO ﬁgd&iy as 4. The

81. 8/o e N0 sig I cant effect

meds eff N@ﬂiolbglcdl- é‘dBFé ansl 2 a0 SBPrgr Alufisistragen 6f mlBﬁS4(1 n@didy of
g The, resul ts above show that the reduction effect
1-¥BPy 1 Rgpingtest 3isr i iphsida Was| hoke shewn e ramsliopaia the peyrolsgical

Sy P 08, LA S Al OB S e o
sigraifipeant eéOlSy\p{(hOMahWhEle no csrgnllﬁ)dant inygveenas wadbserved in groups
o e e S e
‘syﬁlﬁﬁorﬁé filﬁﬁfce@ﬁay]c&@)al itdneBah %Vdsoéi?hﬁga\ﬁﬂly%ﬁﬁc%ﬁ ﬁféehmb? were

neurol ogi cal Score of nost animalfs in vehicle contro
wepko apd weageerzd wikeni $psavleng, ataxix oenurat agret anildtgrky icirblsd. The

TR Y AP O SEBRATY OCTRe SR PP et P gt of e i
inQafdllel ®Hh i fee¥Rione#est ofahsldE 38 8RS valunfe(Ssk FiBWrRr3).
animals only manifested as contral ateral forelinb

flexion and graded as 1; or had severe synptons and
D#El?sgioﬁ to autononously nove, which was graded as 4.
nmean of neurol ogi cal score was 2.60.3. Oal

Tladioteéls tpréti by oﬁedZBy an dréﬁelffgih&g fotal idcHybia I&y Bl e Brain
after ischem a was hown to aneliorate t

mig @tg@) cle gﬂﬁﬁné rfgc@ fe@braé@phgqnc gwéell(Zlhours of ischemia
p193<94 ); of %?fgﬁg&)qgg&'g‘% 95 s V&]Mf? Orh e WatRer hHE a?%étcerebral infarct

signi cant € no si gn|
vohnrpe d\mrthcnfomm Alisargheabe d«sseg:rf@im@P sdlecdded\NBRhanraine as that of

NBP for ani mal s | MK801 . treat nent, grou
P"SYIPH%Sb S IOV FRAHCHRR of ﬁ%‘&éé&fwlé@@’éwgﬁ 2t Hisiloges being
ubBK46 kS naNd g uesR. dikBRntd BBSvOMRRe results is due to the

difference between the two models.

The present invention was conducted on the levels of biochemistry, molecular biology
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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weak, and staggered when spraw ing, ataxia occurred,
and unilaterally circled. The behavioral evaluation
suggested that the extent of behavioral inprovenent of
drug is in parallel with the reduction effect of the

cldwapteristics of eacht clow)] ameto( daelopl el optidal -isdaher GAES | b@t@nt dfRLt or
ed by us are pernanent focal

|
Lo g‘ﬁ%“nﬁﬁr fﬁ‘fgf}}t Cﬁgabp%w (firugri geiidescaibed iy the wontext, 1-NBP in
raEéIﬁi%S 'b‘?iﬂ»tlplftﬁ’é]ﬂe G {Telgfaﬁkrel S?Qt%fg?r ?pa(g{? ﬁg (egfeaougalfl% cerebral

i schem a [us 24 hours o i'sus
isgheinyga. sd-N@)? nof loalyl ks tvemkéraetTecq lbgezﬂscc axtgfunies kif @bRttive effect

' t han the the dose of dl-NBP
ofs ST B | Felil o tertibar AGFElorsy Gt BuseasemabigsHon develop
Lbatylstabgideahtoed hewichnl EREabF fle dafALGt
doselgﬂbel ng used (40 ny/ Eg ang Iﬁér}}kogf;é?hqéﬁcs@hné Q&ebral
stikef er ence between the results is due to the
di fference between the two nodels. The present
i nvention was conducted on the |evels of biochemstry,

Previbes studicsbhave Ofipwnaid: @ik aimivTRly legiéel ofamB?oﬂgdngt PMitelet
results were obtained, that is, the cerebral

aggregplen jape thfoposisopere. Nigplar do thﬁ?eﬁf #saivint hed 'E)tﬁllpldlne In
= , £ .d-NBP in dl-

LA, G NP 5o 800 WG BIREREE o ubof

effecofde¥BP s ab bedt effagaivhivh £ehefjostest@UeAi iR hnd irid¥BRline.

is red As described in the literatures an
GBS SRR 54t H6 L8R TFERIG Faskmd b it s chovesed for the
d r I t
treln i 4 ach® {hfiE SErcbF SIS il AP ReoRly (RO on of the
cer@lfé riitrokelr prgvéntion aiptardiat mﬁhn:m,nmdstrefitmeﬁﬁbﬂ ptlhpheléd vascular
a4 gt .eristics of Ceach cl ear, o .dev p the
3066?’13 'S °§%% QiR St@rl?t)fte‘?tfseaa erneﬁr F%ﬁaoane perefit, so
th&fif BGiromitig ©hidval
thafif BGro &%\| a:)prIQQ?‘B]!SI hiMg - k‘?ut y% @(ﬁstﬁéa :tl?%ijﬂ hf‘of Q&ebral stroke.

cont ext, BP in racemcC
Theethenapwayeffmt ehievorasaterst bwlpeﬂfahdrt ondacal serebenl efnhamia has

e t_anl ffect, but also
noltﬁ agdé%%lsbgg ]?Iﬁ]e rﬁ Seinggs[l]}fq}g @f‘gma - 1-NBP agai nst
cerebral i schem a. Therefore, it is reasonable to
devel op L-butyl phthalide into a new chiral drug for
the treatnent of acute ischem c cerebral stroke.

Previ ous studi es have shown that the inhibitory
effects of 1-NBP agai nst platelet aggregation and
t hronbosis were simlar to those of Aspirin and
Ticlipidine. In
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addition, 1-NBP also 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 wi de a
t herapeutic spectrum thatiAfmMsan be used for the
treatnment of acute ischem c cerebral stroke, as well
as secondary prevention of the cerebral stroke,
prevention of cardiac infarct, and treatnent of
peri pheral vascul ar diseases. It is expected to
1. ddsedefcle-butyitthaide of doinalla PB e fiid mandagoensimedibanattd for the
so that it is promsing to develop 1-NBP into a drug
fReTVeriien P‘"r‘é%ﬂnﬁ’ﬁ%ttOf&FreE@?é@?rﬁF stroke. The therapeutic
effect of |levorotatory butylp@hﬁalide on foca
cerebral ischem a has not be&# '®lescribed in the
ref erences both here and-abrodd. 13 CLAIMS 1. Use of
L- butyl pht hal i de of fo Jal N the manufacture of
medi canents for the p or treatnent of
cerebral infarct. (1) 2. ye according to claim1,
wherein said cerebral infarct  induced by foca
cerebral ischema. 3. The use according to claiml1,
wherein the therapeuticallyreffective dose of said
conpound is 0.1-100 ng/kg/day. 4. A pharnmaceutica
conposition, conprising therapeutic effective dose of
L- butyl phthalide of formula (1), and pharmaceutically
2.ableeptcatricerding td elagm 1Q4H@rdih)safl cefblmalpindarvasetiigal by focal
C osition according to claimb5, wherein the
“%%ggﬁﬁgﬁﬁ??cal conmposition includes tablets,
capsules, pills, injections, sustained rel ease
formul ations, controlled released formnulations, and
3.vHIe wagsacspising praelning|le wherdiy gy therppeetinally #ffective dose of said

compound is 0.1-100 mg/kg/day.

4. A pharmaceutical composition, comprising therapeutic effective dose of

L-butylphthalide of formula (I), and pharmaceutically acceptable carriers.
94H9

O

0
(D

5. The pharmaceutical composition according to claim 5, wherein the pharmaceutical
composition includes tablets, capsules, pills, injections, sustained release formulations,

controlled released formulations, and various micro-particle delivery system.
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