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(1)
&7 AellA,
Ri, R:, Ry, Ry, ¥ Re= 4 5HH0=2 F49x, F, Cl, Br & [25F Adgd 27 ¢4z}, 3 =54]7],

C, WA C AFEZAr], € WA C AFLFAI7], obnwr], ¢ WA G Agddetdly], ¢ WAl ¢ A5<Zdy
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| oz RE dgd shy ool gkrjon,
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A 13 QlelAl, 47) X, Y R 2t 247 SPAom Badd Eb N, 0 EE SU4E P48 ToRyH A

A agol glolA, A7) X, V¥ 2 A7 SPdon wada mR NQAR TAE FozRE duE s ol

Al 18kl glolA],

(1S,5R)-4-(4-3] =FA| ~E]F)-6,6-TI WD H| A ZZ[3.1. 1] P E-3-¢1-2-2 (3a);
(1S,5R)-4-(4-3| EFA|-2-H| HA| =] H)-6,6-TIHDH| A 22 [3.1. 1] HE-3-41-2-& (3b);
(18,5R)-4-(3,4-1 3| =5 A 2B 2)-6,6- W HH A ZF 2 [3.1. 1] P E-3-201-2-2 (3c);
(1S5,5R)-4-(3- B2 R -4-3| EFZA| 2 H)-6,6-THAH| A 22 [3. 1. 1] HE-3-¢1-2-& (3d);
(18,5R)-4-(4-3| =5 A|-2,6-T] ¥ ZA| 2~ E] )6, 6-T] W D H A F 2 [3. 1. 1] P E-3-1-2-2 (3e);
(1S,5R)-4-(3,4-1] 3| =5 A -5-1| EA] 2~ E] ) -6, 6~ WD H A F 2 [3.1. 1] P E-3-<1-2-2 (3);
(1S,5R)-4-(3-3| =5 A 2B H)-6,6-HHEH A F=[3.1. 1] E-3-<l-2-2 (3g);
(1S,5R)-4-(2-3| =52 2B 2)-6,6-H G H A F 2 [3.1. 1] F E-3-<1-2-2 (3h);
(15,5R)-4-(2-3| EZA|-4-W| ZA| 2B H )-6,6-H H DR A F 2 [3.1. 1] P E-3-<1-2-2 (31);
(15,5R)-6,6-T] M| & -4-2E] DU A ZF 2[3.1.1] ] E-3-<1-2-& (4a);

(15,50 -4-(4-ZF 22 2E|2)-6,6-UHEH A F2[3.1. 1] E-3-<1-2-2 (4b) ;
(1S,5R) -4~ (4~ EA| 2] =)-6,6-H W A F 2 [3.1. 1] P E-3-4-2-2 (4c) ;
(1S,5R)-4-(2-(M]F d-4-) ¥ d)-6,6-H H LA ZF 2 [3.1. 1] P E-3-2-2-2 (4d) ;
(1S,5R)-4-(4-(1H-9] =-1-) =¥ 2)-t W u| A S = [3. 1. 1] F E-3-<0-2-2 (de) ;
(15,5R)-4-(3,4-t W EA| ~E] & )-6,6-TI WA B A 22 [3.1. 1] A E-3-<l-2-2 (4f) ;
(1S,5R0)-4-(3,5- T H| 5 A ~E]H)-6,6-TI W H| A Z 2 [3.1. 1] P E-3-¢1-2-2 (4g) ;
(1S,5R)-4-(2,5-t]H HA| ~E] )6, 6-TI W] Al F 2 [3.1. 1] F E-3-41-2-2 (4h) ;
(15,5R)-4-(5-B2 B-2-w EA 2~ €] )-6,6-UH DA F 2 [3.1. 1] P E-3-21-2-2 (4i) ;
(15,5R0)-6,6-t] M &-4-((E)-2- (3] 2] d-2-2D) ] U A| E = [3.1. 1] E-3-<l-2-2 (5a);
(15,5R0)-6,6-t] M &-4-((E)-2-(3] 2] I-3-2)H ) H| A S = [3.1. 1] F E-3-<-2-2 (5b) ;

(15,5R)-6,6-H M D-4-((E)-2-(F 2| -4-D) ] D) A S Z[3. 1. 1]F E-3-2l-2-2 (5c) o= AHE9d see
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AT 12

i)

st o4l olF AR HFTIe ALV A E.

Al 128l oM, 471 X, Y 3 ZE 44 SRHoR gads B

o] YA shgt=w]l AT A E.

AT 14
Al 9ol do]A],
(15,5R)~4-(4-3| == A ~E]E)-6,6-TIH P A Z2[3.1. 1] E-3

(15,5R)-4-(4-3| =5 A 2-v| S A 2B =) -6, 6-H v n| A F 2 [3. 1. 1]F E

(15,5R0)-4-(3,4-H 8| =5 A 2B =)-6,6-H N A S 2[3.1. 1] F E-3-<l-2-2

(15,5R)-4-(3- B2 2 -4-3| EEZ A A~E|H)-6,6-T) W & B A Z2[3.1. 1] A E-3-21-2-&

A 9%l QolAl, A7) X, Y %z 27 EPAOE BaAA EE N,
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0 & S¥A=E 4 O RHE Ad
N2 P8 woRHE dee st
2-2 (3a);
-3-¢l-2- (3b);

(3¢);

(3d);

(18,5R)-4-(4-3| =2 A]-2 6-T | EA| A~E] 2 )-6,6-T W E R A F2[3.1.1]F E-3-2-2-2 (3e);

(1S,50)-4-(3,4-1) 3| =ZF A -5-H| EA 2] H)-6,6-T)HEr A ZF2[3.1. 1] A E-3-2-2-2 (3f);

(1S,5R)-4-(3-3| =5 A 2B H)-6,6-HHEH A E2[3.1. 1] F E-3-<l-2-2

(1S,5R)-4-(2-3| =5 A 2B H)-6,6-HH G H A E=2[3.1. 1] F E-3-<l-2-2

(18,5R)-4-(2-3| =2 A -4-1| Z A ~E] 2 )-6,6-TH L H| A ZE[3.1.1] P E
(18,5R)-6,6-C) W& -4-~E|LH|A| ZF2[3.1. 1] HE-3-9-2-2 (4a);
(15,5R)-4-(4-Z=F 0 2~ &)-6,6-tH R A FE[3.1.1] I E-3-4-

(15,5R)-4-(4-H EA| ~E H)-6,6-THE R A E2[3.1. 1] HE-3-<l

(1S,50)-4-(2-(R A d-4-2)v)d)-6,6-t]HE R A ZFE[3.1. 1] A E-3-<0-2-2

(1S,50)-4-(4-(1H-F &-1-¢) ~H D) -y r| A 22 [3.1. 1] E-3-¢

(15,5R0)-4-(3,4-t W EA| ~E H)-6,6-T HE R A E2[3.1. 1] HE-3

(15,5R)-4=(3,5-t M| FA| =€ ") -6, 6-H W A S =[3.1. 1] F E-3-<ll-2-=
(1S,5R)-4-(2,5-t] | 5 A ~E]H)-6,6-TI WL H| A F 2 [3.1. 1] P E-3-¢l-2-2
(1S,5R0)-4-(5-BRE-2-MFA| 2E]H)-6,6-t D H A S Z[3. 1. 1] P E-3-l-2-=
(1S,5R)-6,6-t] v d-4-((E)-2-(F 2] ¥ -2-) B D) B A S 2[3.1. 1] P E-3-9-2-2
(15,5R)-6,6-t]m d-4-((E)-2-(F 2 H-3-) u| D) H] A S Z[3.1. 1] F E-3-41-2-&

(1S,50)-6,6-t] W E-4-((E)-2- (I g H-4-HH| DHH A F2[3.1. 1] F E-3-<

A A7 e+,

AT 15

(3g);
(3h);

-3-4ll-2-& (3i);

2 (4b) ;

< (4¢)

(4d) ;

< (4e) ;
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(4g) ;
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(5a);
(5b) 5
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AT 17

Hagy HAse o m= WA ZAE e A 1FY A (DS ZE A2 fEA EE o] Ao
_] T

2 87b5d 9e fFEAToR TR A,

A3 18
HaA WA = AN &2 2t A 1389 38k (S zhe WHawE 24 EE o) okshzxo
2 387153 48 fadEer daste AEHIMA.

HEWHE F2AY N2 852 FH3Ad A3 A58 §%o #3 Aoz, ¢L FAHsAes i
AA, Atstd ~Egs JA 2 R ] ASAAHE(H A A (macrophages ) 9
(°]&, migration =2 infiltration)o] w3k oA A4S 2z

Q@

(€]

L/ I

B8] w3 (degenerative brain disease)S HAABMETL A 715E M4 KA HWEA A7 wshet #A
He AWoln, st 199 $E5E SUkel pEo] FHaAA W Aste] g ARS] A #alo] AAAL St HBA
HAe: ddHem dehde Fo S ARHE HRE adste] aEn, gxsteld S5
(Alzheimer's disease), %< Z 3 (Parkinson's disease), U®WE FTFF(Huntington's disease), UTHHA]
A3 2 2954 52 485 (amyotrophic lateral sclerosis) o] T}

HT MERATA Ve 7o FFoR FHIYA HAe] Al 1 R A=A Jide] el A e Folw
] Z ATE O F9EY oA, @ NMDA (N-methyl-D-aspartate) =& 23 714
oAl B o] BAF - AEAAESHY A, B-amyloide] €l ©WAS
M, @ 279G A (neurotrophic factor)e] od %, @ vkl

T e FakstA NEd ® dEAEe] AEg §9 2 4o <l
S-S AT = e FgAZA MY 5 gare sHoz AFE I rH(Sonkusare et al., Pharmacologi
Research, 51(1), 1-17, 2005; Stanaione et al., Ann 1st Super Sanita, 47(1), 49-54, 2011; Halperin et
al., Neurotherapeutics, 6(1), 128-140, 2009).
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AElA REdas st FTI3T, e S, dHE S5 32 SFAAA HEA
Age] F23 e<loF W3 HIF(Jin DQ et al, Biochemical and Biophysical Research Communications, 331,
1264-1269, 2005; Lim CS et al, Biological and Pharmaceutical Bulletin, 29, 1212-1216, 2006).
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dy dads (AT =%, d43) e AAZez  2007dl 2,500%H 0]l en 2017 =
2,8009Hg o7 rE3 Frte A Ofa l~ﬂ¢ (DataMonitor, 2007) thy-%2] OECD 3 d=rollA 384 23
(10999 226.6%3, 20041d) 0= QI3 Apggle] 74 wetow g (165.6%)0] FE oI, HEFTE =9
I3 a2 Qe HxF &) EAHE 94 HEFY, HE FIHE 79 sFo| AudEo] Ao
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A AFe Hhe} Zo] HEFS TY UJUOE opy|EE Aol ofum vheke AxAEL] AR} 7]

g} HELS doE Adtolth. HT AR Aold VHE A= e B3I AWl g HES A5 A
&5 A g AEE] Ho] gt 2=, of~¥dF dipyridamoles A FAstE A g-el ofxvd o
5 Fod Hgle] HEF X5 dFE FA sk3om(Chatuvedi S., Clin Therap, 30(7), 1196-205, 2008)
w3k 17B-Estradiol ¥ tPAS] B AW 17B-Estradiol ©] tPA FoJ& 213k urokinase, MMP2, and MMP9<]
BHAF7IR A7 HEHe FAE8S F9Fo24 S8 HEFT FAdA Am AdE 58 5 de &%
= ®BoF vl Yvi(Liu R. et al., J Pharmacol Exp Ther, 332(3), 1006-12, 2010). NMDA <& &2 <l
w7+ (Memant ine) ¥} HﬂE‘rO}Cﬂﬂuﬂ beta 2 &4 &&AQ Clenbuterol ¢ EgFol= G437 Firddnd
oA SEA HEFE Al anE SR BolFdu(Culmsee C. et al., Stroke, 35(5), 1197-202,
2004) T3+ memantined} Zrgol AEEQl Topiramated] HFFAE AAFANA AAALFo 93k ¥4t

_8_
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AAstA T (Lie C. et al., Brain Res, 1282, 173-82, 2009). &1} o]t AFAAELS TS
wAo] grpol ¥EH nssdel 2AR 454 ERE AL LA,

=
(]

B2 s gaAE A F Mege &4
A
(o)

b APE 2 w9 wekgh d]lell oJske] of7]

w19

al

H , AR 2Ega W A So] § ol 9
Py} Fdo] A= Aoz dHA Utt(Dirnagl et al., Trends Neurosci., 22, 391-397,
gt dAARJA P (dE o], ¥y 2 A3 A=

H al
AE A | 2=A o] =(cascade) & H A3 Apdsl= Aol Basiy.

)=
-

TR AEZEAg ok AAMEAE L ZFEMHOIE =8| AEAe o dAE 4 dom, SFFEHET}
Z8-351= o] 24 &A= AMPA( a —amino-3-hydroxy-5-methyl- 4-iso-xazolepropionic acid), kainate, NMDA

(N-methyl-D-aspartate) ] =g&H ol , E3] NMDA &4 Ao 3k M EAFE7F o] AFEHAH(Standridge
J.B., Clin. Ther., 26(5), 615-630, 2004). &}x|qt o]2]&t w=Ho] Hlalo] NMDA F&A] kA= oF&7} wln
stAYU BAo] glo] AN FA AEE AlelZl vk, NMDA 48 AAIQl MK-801 HEA ¥&AS AASH
BarF o X Z % (therapeutic time window)o] wi-%- Fo& & ©@Ho] oW, ME-8012 HE = A=H
(gerbils)oll Al Fel =44 dEFe ¥ 5 1AZE ojulo] Fogtojoprt AAAE He a3s R
(Margaill et al., J Cereb Blood Flow Metab, 16, 107-113, 1996; Hatfield RH et al., Eur J Pharmacol,
216, 1-7, 1992). 3, MK-801= S|dF ol AABAEAE Ao A5 5 F A4 35 ke IHF
AEEES NAAIIAE 3 (Valtysson J. et al., Acta Neurochir (Wien), 129, 58-63, 1994; Von Lubitz
DK et al., Eur J Pharmacol, 233, 95-100, 1993). S®A3AAAEEH SFERIALS F8&4] Foll= MDA
SAek A AMPA FE&A7F A=l o ANPA FEA] Uigk AFAEE MCAO 28U Foll 217884 A9 {94
ol REaYs YehAE &dtH(Colbourne F et al., Stroke, 30, 662-668, 1999). NMDA HE+ AMPA <=8

AAE e Aot w9 L Wl AREHE oleld F8AEe] WA 27] AT AxAelselN &
A g FRFE ovistn DRA) GFL wA g e HHAAREE A5 F7] Hsd £ 7]

ez}
LIRS h=
o o= ),

T2 theket B Astol Aot nR AR S EY WEFlA St AEY e Al Ao 75 Ao ul
T 2 dTFE Y. gabN FAEAE ol &g HEAR HEFT Wi Am mied tid A 5] et o
HAa Yh(Salama M. et al., Co-Enzyme Q10 to Treat Neurological Disorders:Basic Mechanisms, Clinical
Outcomes, and Future Research Direction. CNS Neurol Disord Drug Targets. 2013 ; Rodrigo R. et al.,
Oxidative Stress and Pathophysiology of Ischemic Stroke: Novel Therapeutic Opportunities. CNS Neurol
Disord Drug Targets. 2013). ¥&°] A% HEF AnAz INstasds F 7o dk= Edaravoneo] Al
H3 Ak (Firuzi 0 et al., Curr Med Chem., 18(25), 3871-88, 2011; Yoshida H. et al., CNS Drug Rev.,
12(1), 9-20. 2006)

A9 F FRA AESY o AZE F 5 Aol Aum HEARgeln Qg AREn o) fol- i

Zulo] HEAS U o3 A Bd. wEid HZode FIESAE ol &3 A HEF U A=
A= g ksl A o] F Ko ek (Price CJ et al., J Neurol Neurosurg Psychiatry, 74, 1476-1484, 2003;
Salama M, Co-Enzyme Q10 to Treat Neurological Disorders:Basic Mechanisms, Clinical Outcomes, and

o

Future Research Direction. CNS Neurol Disord Drug Targets. 2013; Rodrigo R. et al., Oxidative Stress
and Pathophysiology of Ischemic Stroke: Novel Therapeutic Opportunities. CNS Neurol Disord Drug
Targets. 2013). W3t HZoe HOo2ZHH FH 5ol AFAET AR HEFTAA HELY Sdd
T8% S dtrpar Baso] 9} (Kang GH et al., J Neurol Sci., 15, 318(1-2), 25-30, 2012; Choi IYet
al., Am J Pathol, 179(4), 2042-52, 2012; Choi YK et al., Free Radic Res., 44(8), 925-35, 2010; Choi
IY et al., Free Radic Res., 44(5), 541-51, 2010; Lee JC et al., Glia, 50(2), 168-81, 2005). 43
cannabinoid B2F&AE €& SN0 AR WA &S AT B # vix JrR(Choi IV et

al., Am J Pathol, 182(3), 928-39, 2013).

wEhA] ket MER TS VA= FE] e HEFTY A A5E st H4E & 5 . oy
3 5258 Ay §5te], & o MERI7|AS 7HA = EZ(pleiotrophic therapeutic drug)el 7S

A3t E dtatE (19-(-)-H ZEH|=(verbenone) 2] FEAES /AEstdct. (19-(-)-# ZH=(verbenone )<
UFFol 9ste &5 uf A AFAQ] a-IHdl(pinene) S 2HE AFHE dA F-53F HA=ZE(anti-

[e}
aggregation pheromone)°]th.  (19)-(-)-HlEWH =S &F AFHES dd4E, 7548 o3 22 AETH
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[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]
[0026]

[0027]
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A4S YeEldeE AL Haud vk gtk (Bernarde WA, Z Naturforsch C, 65, 588-93, 2010; Martinez-
Velazquez M., J Med Entomol, 48, 822-827, 2011) I3k WO 2000/63159°+= w|2wW|=[(1S, 5S)-4,6,6-
trimethylbicyclo[3.3.3] hept-3-en—2one)] % ©]¢ HFE=A7} 7= IdF=aI7F AvtE=E Aol JAH
AT},

ol ¥ WSS AABAEANE Y AstA 2Ed 20 A, HIEA 4 H 4S5 NSl mAE w=us
FEAY ZAnE 4] Y8 ANAA-FEA YE mdS AgEe] NDA-F% TEAZEEAY 2 A FAS =43}
Rom kst Ao gk AEs Faste] W2 FEAVE HaAY HdS A5 gt deS HxE g
AT Buh AshAls 2 EHe] w26 FRATE A A EA 2 *REW 2EH 2 Ao, ofgd
in vivo @23, ¢ HsdY &4 4 95 el did As a3E vEhdS S9lska 2 IS 94

st =91t

g J§
ddstel= A

wye] BAe Hay HAs Y 2 AR ZaE 2 w2 fEAe] AFEES AFshsd gtk

e

#2] A2

wE, W oo Hay A oY L AN ERE 2E e B8 (DS 2 W GEA ol
o ofeldon sl87lsd AL FEAECR Fhet AFUAAE AFa)

(1)
&7 AellA,

R, Ro, Ry, Ry, @ Re= A7 Egd o=z 5492, F, Cl, Br & [25E Aug g2 9z, 35247,
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[0033]

[0034]

[0035]

[0036]
[0037]
[0038]

[0039]

[0040]

[0041]

[0042]

[0043]
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[0045]

[0046]
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A

As HER Zoltt

rr

95 F7b welA @i

wgs A7) et FAE ] WS

Ue Hom AouA 9t @, B gAddlA AsE BE 7124 2 by golse B udel Saht A%
wool A Hew ARl olal) TGO olalu: A% FAF oS AT, AurHom B Al
89 WYL A% feeld 2 oA An ERAeE AGHE Aol

wodge Aol Bt 1o TEE e w2 A Ad Smel B ol

(584 1]

(1)

71 AellA,

Ri, Rey Ry, Ry, B Re= ZM7F S9A 02 F49%, F, Cl, Br & [25H Adgg 22 A2, s=5F4]7]
Ci WA C AFLA7], € WA G AFLFA7], o], ¢ WA G AFEdorar], ¢ WA G AFe4dd

obRl7], Bhad 5 U4 89 WEE, Bag 5 U4 8] AU, ¥ Bas 5 uA 89 sl EggHRon 4

X, ¥ ZE 247 SPAeR gada N, 0 EE SR P4E FoRyE Ad9d s olyel o
Aol v,
( ) & ol2AY EE BAAFS ofn g}

jud

A7) zhekal (1) &8ts 3gtEa Fol vlEASI 25 Ry, R, Ry, Ry, @ Rex 77 EgH o2 497

F, Cl, Br =& [2%E Agd =27 4z, s|=5A7], dEdr], oder], wEA7], o5A7], ojvwr], &
2 5 WA 69 s, ©@Aag 5 WA 69 AEEE, B 5 UK 69 SHE WEdoR ?L*érﬂ TORE
B Adeg s o]k 237, wo v Al FAYA, F, Cl, Br v (25 dge g2 Az, 3
E5A7], WEr], W5A], ddr], a7, gEdr)E é% O RKE] MEE s o]ite ﬂﬁ‘rﬂﬂ s}

geaoln; X, V2 7E 24 Sgdo wada) BN, 0 B S92 A" FouRE Ad9d s o
ge) o)F At Bk nlE RS E Bada mE NYUAR AR woRRY Aduw sk ool dxkl 85t
g ot}

A71 & (1)l &3k FFET ol 7 e gtE 2 A,
(1S8,5R)-4-(4-3| =2 A ~E]H)-6,6-UHHH| A ZZ2[3.1. 1] N E-3-A-2-2 (3a);
(1S,5R) -4-(4-3| == A -2-H| EA] 2~ & )-6,6-tHE B A F2[3.1.1] N E-3-d-2-2 (3b);

(18,5R)-4-(3,4-1 3| =ZA| 2E]Y)-6,6-t W A FZ[3.1. 1] P E-3-2A0-2-2 (3¢);
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[0048]
[0049]
[0050]
[0051]
[0052]
[0053]
[0054]
[0055]
[0056]
[0057]
[0058]
[0059]
[0060]
[0061]
[0062]
[0063]
[0064]

[0065]

[0066]

[0067]

[0068]

[0069]
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(1S,5R) -4-(3-B 2B 4-8| = Z A ~E]| &) -6,6-t) W DH| A FZ[3.1. 1] F E-3-<l-2-2 (3d);
(15,5R)-4-(4-3] =5 A|-2,6-T] M| HA| ~E] & )-6,6-T WD H| A| Z 2 [3.1. 1] E-3-<1-2-2 (3e);
(18,5R)-4-(3,4-1) 3| == A -5-v| HA| 2~ E] H)-6,6-T] v D W A| FZ[3.1. 1] P E-3-1-2-2 (3f);
(15,5R)-4-(3-3| =5 A| 2= H)-6,6-t] W D H A ZZ[3. 1. 1] P E-3--2-2 (3g);
(15,5R)-4-(2-3| =5 A1 2= H)-6,6-t] W D H A Z Z[3. 1. 1] P E-3-1-2-2 (3h);
(15,5R)-4-(2-3| =F A -4-W| 5 A 2~ E] H)-6,6-T D H| A S 2 [3.1. 1]  E-3-41-2-2 (31);
(15,5R0)-6,6-t] M & -4-=E] HH| A S Z[3. 1. 1] E-3-0-2-2 (4a);

(15,5R)-4-(4-2F 2 2 2=E2)-6,6-TI W DU A 2 2 [3. 1. 1] E-3-2-2-2 (4b) ;
(18,5R)-4=(4-H| A =¥ 2)-6,6-TI W D H] A Z 2 [3. 1. 1] E-3-21-2-2 (4¢)

(18,5 -4-(2-(A] 7 d-4-<d) v d)-6,6-T] MU A F 2 [3.1. 1] P E-3-<1-2-2 (4d) ;
(15,5R)-4-(4-(1H-9] &-1-¢) 2 E &) -t W FH A Z 2 [3. 1. 1] E-3-41-2-2 (4e)
(15,5R)-4-(3,4-t] W] S A =B " )-6,6-T] W R B A Z 2 [3.1. 1] E-3-ql-2-2 (4f) ;
(18,5R)~4-(3,5-T1 ¥ H A 2~ €] D)-6,6- L WD H| A ZF 2 [3. 1. 1] F E-3-4-2-2 (4g) ;
(15,5R)-4-(2,5-t] W] S A =~ E] " )-6,6-T] W R B A Z 2 [3.1. 1]} E-3-¢1-2-2 (4h) ;
(1S,5R)-4-(5- B 2 B -2-v| EA| 2] 2 )-6,6-T] W D H] A F 2 [3.1. 1] E-3-21-2-2 (4i) ;
(15,5R0)-6,6-t] M &-4-((E)-2- (3] 2] I-2-) v ) HIA| S 2 [3.1. 1] E-3-<1-2-& (5a);
(15,5R)-6,6-t] M &-4-((E)-2-(3] 2] F-3-) v ) H] A S 2 [3.1. 1] F E-3-<1-2-2 (5b) ;
(15,5R)-6,6-t] W& -4-((E)-2- (I & d-4-) MU A 22 [3.1. 1] P E-3-<1-2-2 (5¢) &

A<
T
A7) Beka ()8 FAEE B ao 3IEEL oy 7|e Folda EAFEC W] ulel oelhgow Fe
7bFed 4 R EvjgEE Alxd 5 gio
FreJat(free acid)el o8 FAFH AF Frbedo] F83h
, =2 b g a7, o] 4 FESE 7] &
, OHE EE MEYELS ARESIY HHAIAA Azt & &
F ExdEdH2)S 7Fhstal o]olx Y] E3ES FEAIAA HEAI7IA
o

1)
ot
]
W o
o
_E
o, ot
o
>

g g glon, FUtozE @Ak, ik, ik, A, T4 5

= EFAEEN, oMHEA, EYEFORAEL, AEZ, T
A(maleic acid), ZAIXF, 2akak wlzal glZ2Eel22ab, Frpa2b oy 224, =232 2 (propionic acid),
AAF(citric acid), ZAF (lactic acid), ZF#Z4H(glycollic acid), ZFFAH(gluconic acid), ZZFFE2AF,
322k, FFet 24N glutaric acid), FFFE2H(glucuronic acid), O}FAFEEA, ofAmEHAL, FFEAL v}

=
deat, =R ololeuat 52 AH8E 5 Ytk

EF, Q71E Mgt b em §8 R 944 wE ¢ A ¢FY 9% Ee dEYE 959,
dE W SFES AFe) Gy 55 FASE B dLYESS FAEE & Fol gaista, Hgs g
FEds oARd F s S, AR ded. o W, 5902 53 UEF, TE v 2E9E
Azahz Aol Ao Agstn], E olo tigahs 29 ¥AY F5 ke dLHE 598 49T 24

4719 B (D)o TEE e SRR FHHon HE s 9L, °Y ANHA 2e @, 3y
(Do) 728 2= #32d AT 5 A= 44 = 971479 9 TR, 4% 59, FHom 3
§ 7bed domt AESAY GEF, 24 ¥ 2F dol £, okrle Jg oz 8 s
@ dome srenzulels, FWY, Fi AW, G, F2 AW, o5k AN, opdEE, %A
delE, NEdolE, BaEdelE, geolE, wudels, MudzUolE(duolE) ¥ pEFAET | E
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[0070]

[0071]

[0072]
[0073]

[0074]

[0075]
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2 oo ge BAe A7) A (1) 39 =

AzAPse, 1o WeAEA mAE WHel o8 Asgor YW & AW, oF AR YL A
& ohjr}

(34 1]

2a; Ry =4'-OMOM 3a; R, = 4-OH

2b; R, = 2'-OMe, 4'-OMOM 3b; Ry = 2-OMe, 4-OH

2¢; Ry = 3' 4-diOMOM 3¢; Ry = 3',4'-diOH

2d; R, = 3-Br, 4-OMOM 3d: R, = 3"Br, 4-OH

2e; R, = 2',6'-diOMe, 4-OMOM 3e; R, = 2',6'-diOMe, 4'-OH
2f; R, = 3-OMe, 4',5-diOMOM 3f: R, = 3-OMe, 4'5'diOH
2g; R, = 3'-OMOM 3g; R, = 3-OH

2h; R, = 2'-OMOM 3h; R, =2-OH

2i; R, =2-OMOM, 4-OMe 3i; R, = 2-OH, 4-OMe

@ Reaction and condition: a) KOH, MeQOH, 60 °C, 6 h; b) 10% HCI, MeOH, rt, 24 h.

B8 FATFEE AT E (19-(0)-wlEHlE (DS 97] 238k sfo|=sd-~Edr]E 2te W=
FEA FEAST ZFSS £as Tof|(2-1) AoE BHTE ueS Fgste] oFA EE HaR X317
T s 715718 e gYd HE2dE F24 (3a-1)ES Alxrhssit,
[RH&2 2]
1
4a; Ry =H
4b; R, =4'-F
4c; Ry =4'-OMe
4d; R, = 4'-Ph

4e; R, = 4"-pyrrole

4f; R, = 3',4'-diOMe
4g; Ry = 3',5'-diOMe
4h; R, = 2',5'-diOMe
4i; R, =2-OMe, 5-Br

_?Reaction and condition: a) KOH, MeCH, 60 °C, 6 h.
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[0093]

A
=1
A

AR

g7l E,

stof Ab

°©

7] 33tEe Hox
I 2~ (sucrose) = FE L ~(lactose),

\

NG A A=

=

Hyg ZF=Agdle e 483}
B

i

=i}
=

A Hlol &

ok

=
A EE A

o]-&Al, #A
A

o 3

=4

obAlob ;-

L]

=

g

s
<l

EE,

A, AL A

al
=

3]

A, 5
o W, A¥ ZHFIFH Yol E(calcium carbonate),

S
S

I

&

q

oA, A, ooz
gE, oddxdE,

T do

— 7o

i
~

19]ell o] 7}
F oA Aol =

pad

4

I o
B

A= e}
T Rag

E

el (witepsol), WA RE,

R
.

A A=

el
T Sl

3E

=
=)
=

Fol AHg

A== (propylene glycol),
H(tween) 61, 717141, &--dx], FE|A=ZA 2}

]

Rz
=

)

|, deAl=s 22

e

19 0.01 mg/kg

[e]

I, shehe

o]

& wse 9

[0094]

o

Mo

w

N

B
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[0098]

[0099]

[0100]
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5T A7l e 4 dwtAow E dwel AAAE 2AEES A AF T2 0.01 WA 15
g =2 0 |

=5

= 71 = o, AF S8 FAHEL 100 ml 2 WA 10 g, vtEASHAIE 0.3 WA 1 g9
HE2 71 4 vt

2 o] A% §8 ZAES AXE HER 5 ARoEA A7 FFEY] EFES Fhaste A o A
Aiels 58 A glom B4 59 Zol oAy JHA FHA ke A gBrdE 55 5 Ave
24 R 5 Uk, A3 19 B5E dE RxaApptgleln, dF 5o, v, 39 59 tilutglel
E, dF& 5o BEX, FARE 9 4 ZAptEels, d& B g2ERY, NEFRY2EY 3 T B
Al & 9 AdYE, A2HE, dYEHE T BEEFo gk 3 ol FmAEA HA A (B
e, 2HHol SRE(dE o] YU AIE A, SEAIESZT) E FA FuA (AT, ofauEY F)
£ sl AR F Qdth. A7) A grstE] vES 2 I 24E 100 mlE derd o oF 1 Ui
20 g, vtEAEAIE <F 5 WA 12 golt}

A2l W 1) 9, A W e G, {1, mEY 2

SRA, pi 2EA, PRSA, WA, FeAY, BT, WA SRl AEHE B 5L FHT 5 Ak
Syl X wge) 2AEES WA el Fx L B Fx SR L okl $Ro) AxE 98 B85S FHY 5
ek, oleld AEe SYHoR mi zgstel A8 5 Atk ole@ A7 WEE 13 Fa5 2
W g 24E 100 FFT G0 A oF 20 FFT WA Hess Aol Aol

woage) 24Ee, 24 F 0 dekel A7) SEES 0.01 WA 0% FFoE EFAT. 17
3719 ge 2 WA old WAL RS ohdm, Bxjel gu @ Ao FF L WY Arel wel
Wa 5 o

¥ oagel SRS EUSe 2YBS A 2B Az AR At AW BA, ¥
Al 2 A4S o £8F F Aok

ofsh, AAE Fate] ¥ W@ wh AAE ARsnn @k olF AAdE B WL wo pA4
o AHEly] A% Ao, ¥ wye] Wk olF AAldel FAHE AL ohd e FYAIA AHE Aol

Al & 717

Al (19)-(-)-Hl ZH]=(verbenone), L u|3]=(aldehydes), HWEZFZ=ZHEoE]Z(methylchloromethylether;
MOM-C1), tTlo]lAaXZdo|do}7l(diisopropylethylamine; DIPEA), 243} ZHgE (potassiumhydroxide; KOH), =

AF WEA=(sodium methoxide; NaOCH;) S Al TY3t BE AleF W fuj= 1EE2 YA
Abst Ao FTRI YERWes AlQsta Frb AT fle] viE ARSEen, HuE dgo] gl g,
Hk2o AFy-Aad AZX #7887 (vacuum—flame dried glassware)olA AZX Ai th7|&to A F3EAY. o
= I2vE Y3 H(Thin-layer chromatography; TLC)2 UVE A|Z}3}sl= AE] 72 (Merck silica gel 60 Fos
DS ALgEta Ae FzuEadus A7 Merck silica gel, 70-230, 230-400mesh)S AF&atch.  H-

MR 2 “C-NR A#EZL 7] (Varian) &2 500 Mizold S48 3184 o] 5 (Chemical shift)e Wi &
A9 (s are reported in ppm from  (TMS) as an internal standard (CDCls:d7.26ppm)ZA] AF-&3F

TMS(tetramethysilane) ZF-E ©]&S ppmlZ 7|53} A3 4<4(coupling constant)E | EZ(hertz) 2 715
SR, dEEMultiplicity)® 3719 22 o & ARSIt singlet(s), doublet(d), doublet of doublet
(dd), doublet of doublet of doublet(ddd), triplet(t), triplet of doublet(td), doublet of triplet(dt),
quartet(q), multiplet(m) 2 broad(br). $-Elo} &3 (Fetal bovine serum; FBS) 3]AH(Hyclone, Logan,
UD) oA Fdste] AF8-3kar vFd (neurobasal medium, NBM) % X ZA|(B27 supplement)+ 3]AF(Invitrogen,
Carlsbad, CA)olA FYste] ALE3tr. BE slstEd 2 AJoF2 3]A}(SigmaAldrich, St. Louis, MO)olA
At ARk
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[0106]

[0107]

[0108]

[0109]

[0110]
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[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]
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AAd 1-1.  (15,5R)-4-(4-(HEAHEX))2EA)-6,6-UHDH A Z2[3,1. 1] W E-3-d-2-2(22) I E2] A

I condensation) 2.2  (15)-(-)-#| =W =(verbenone) &2 5-E tiglA|(diene) &

7] 98k}, (19)-(-)-#l=Zw|=(verbenone 1, 200mg, 1.33mmol)S 4-(MEAHEA)HA=AH S| = (332 mg, 2.00
mmol )&} MeOH (7 mL)oll A xwralar KOH (149 mg, 2.66 mmol)®E A 2]s}lith. Wk &S 6A]7F%<E 60Tl

Hhebal Ao 2 YA, Ao BS HUbe EFES 2441 T ARoA WA, V] £
FES AgEFs 3 AES d3 o8 AUt A9 AZ2utEadR AAste s BAXE UEhE
FA aAge] (15,50 -4-(4-(HMEA A 2~ ) -6,6-TI D H A F 2 [3.1. 1] P E-3-21-2-2(2a) [ (15,5R) -
4-(4-(methoxymethoxy)styryl)-6,6-dimethylbicyclo[3.1.1]hept-3-en-2-one(2a) ]S FE3te] 317] A& oo A
22 AT (353 mg, & 89%).

mp 88-90 T;

20

[a] p—211.6° (cl1.0,MeOH);

H-NIR (CDC13,500MHz) : d7.45(d,J= 8.80 Hz, 2 H), 7.04 (d, J= 8.80 Hz, 2 H), 6.81-6.92 (m, 2 H), 5.90
(s, 1H), 5.20 (s, 2 H), 3.48 (s, 3 H), 3.03-3.17 (m, 1 H), 2.91 (dt, J= 9.48, 5.53 Hz, 1 H), 2.72 (t,
J=5.62 Hz, 1 H), 2.12 (d, J= 9.29 Hz, 1 H), 1.58 (s, 3 H), 1.01 (s, 3 H);

FC-NMR (CDC13,75MHz) 5 d 204.25, 164.57, 158.00, 134.51, 129.75, 128.73, 125.62, 121.83, 116.44, 94.17,
58.09, 56.09, 52.78, 43.59, 39.98, 26.72, 22.10

HRMS: AAFA] CyHis0, (M-H) 253.1229,

e

A=A 253.1221

HPLC EA1ZA=: (¥ 1) 100.0% (tg= 3.67%).

AA 1-2. (15,5R)-4-(3-H1BA]-4,5-H]| A (H EA | EA ) 2B H )-6,6-THEH A ZZ[3.1. 1] A E-3-A-2-2
2H)3EE] A=

2a 33EY AZYHY FASE WHEE o]&ste] 7] EAAE YEUE (15,5R)-4-(3-1EA]-4,5-0] = (H] =
A EAD)2EE)-6,6-t]HDH A Z2[3.1. 1] AN E-3-21-2-2(21) [ (1S, 5R) -4~ (3-methoxy-4, 5~
bis(methoxymethoxy)styryl)-6,6- dimethylbicyclo[3.1.1]hept-3-en-2-one(2f)]& FE53to] 317 Aa 9 A
22 AT (TE 90%).

"H-NMR(CDC15,500MHz) ; d6.94(d, J=1.96Hz, 1H) ,6.84(s,2H) .6.78(d, J=1.71Hz, 1H) |
5.92(s,1H),5.22(s,2H),5.15(s,2H),3.89(s,3H),3.60(s,3H),3.52(s,3H),3.09(t, J=5.75Hz, 1H) ,2.90(dt , J=9.48,
5.53Hz,1H),2.72(td, J=5.75,1.47Hz ,1H) ,2.10(d, J=9.29Hz,1H) ,1.57(s,3H),1.00(s, 3H);

PO-NMR(CDC1y, 75MHz): d203.92, 164.02, 153.63, 151.19, 136.64, 134.76, 132.10, 126.91, 122.43, 108.91,
104.88, 98.37, 95.33, 58.19, 57.11, 56.07, 52.70, 43.78, 39.93, 26.70, 22.11.

AA &) 1-3. (15,5R)-4-(4-3|=FA|2E|H)-6,6-THEN A EZ([3.1.1]1FE-3-90-2-2 (3a) = A%

MeOH(3mL) % 2a 3}3E(200mg, 0.67mmol) W WrE = folo), dE =Wk (aldolcondensation) 22 (15)-(-
)-H| 29| 3=(verbenone) & ZHF-E] TlA|(diene) S A7) 3le], 10%9HCIS A7}8ta W EFES Hk2o] &£
w7k2] SRR EQE WAEFATE. E3F NalCOs& H7bsta 37] wbs EFES dAdotAHo|ER &3}

al
MgSO,= A3, HF JFES Z2de AZvEIYIR A 4 FEste] s7] E4AE YeRde 34 1
A2 (1S,5R)-4-(4-3| =5 A =] H)-6,6-THAH| A 22 [3. 1. 1] W E-3-41-2-2(3a) . [ (1S,
hydroxystyryl)-6,6-dimethylbicyclo [3.1.1] hept-3-en-2-one(3a).]& F538le] 317] Add A2 A&
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[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

2IME35 10-2013-0139771
s}, (162 mg, & 95%)
mp 88-90 T.
[a]”-211.6 ° (c1.0,MeOH);

'H-NVR (CDC15,500MHz)d 7.40 (d, J = 8.56 Hz, 2 H), 6.78-6.92 (m, 4 H), 6.45 (br. s., 1 H), 5.91 (s, 1

H), 3.12 (t, J=5.75 Hz, 1 H), 2.88-2.95 (m, 1 H), 2.74 (t, J=5.62 Hz, 1 H), 2.13 (d, J = 9.29 Hz,
1H), 1.58 (s, 3H), 1.02 (s, 3 H).

13C—NMR (CDC13,75MHz)d 205.14, 165.56, 157.32, 135.24, 129.13, 128.51, 124.89, 121.29, 116.00, 58.10,
53.22, 43.86, 40.23, 26.79, 22.15.

HRMS AAFA] Ci7H10,(M-H)253. 1229, 4 2] 253.1221;

HPLC #4142 (WH 1) 100.0% (t=3.67%).

AN 1-4. (15,5R)-4-(4-3| =FA-2-H EA|AEEH)-6,6-TH DR A E£[3.1. 1] HE-3-1-2-2 (3bh)FFE 9
AZE;

3a 3TE] AzHI FAS PHS 01%6}04 37 BARE Yehle S mAate] (15,5R)-4-(4-3 ==
A-2-H| EA 2B H)-6,6-T) DU A ZF2[3.1. 1] E-3-2-2-& (3b)S FE58te 317 AP A8z AR5
G (5& 97%)
mp 78-80 T;

20

[a] )=140.0 ° (c1.0,MeOH);

1H—NMR(CDClg,500MHZ)§ dr.45 (d, J =8.07 Hz, 1), 7.24 (d, J = 16.63 Hz, 1H), 6.88 (d, J = 16.38 Hz,
1H), 6.42-6.48 (m, 2H), 5.88 (s, 1H), 3.86 (s, 3H) 5.64 (br. s., 1H),3.16 (t, J =5.75 Hz, 1H), 2.91
(dt, J =9.35, 5.59 Hz, 1H), 2.72 (td, J =5.60 Hz, 1), 2.12 (d, J =9.29 Hz, 1H), 1.58 (s, 3H), 1.02
(s, 3H);

13C—NMR (CDCls,75MHZz) 3 d 205.53, 166.76, 159.17, 158.94, 130.48, 128.48, 124.75, 120.62, 117.50,
108.19, 99.19, 58.10, 55.53, 53.25, 43.87, 40.33, 26.80, 22.16;

HRMS AAFX] CigHag0s (MHH) 2851491,

e

=] 285.1480;

HPLC EA 23k (0¥ 1) 99.4% (tx=3.80%).

AAd  1-5. (15,5R)-4-(3,4-T) 3 =2 A 2AEH)-6,6-TIHEH| A ZZ[3.1. 1] HE-3-¢1-2-& (3c) IFFE9
AZ;

3a Y AP FAD PP o83l By BN vehile B wA (15,50)-4-(3,4-1] 3]
EE A2 Y)-6,6-C DA FZ[3.1. 1AE-3-A-2-2 (30)& F53e] 317] @Pelo] MR ALEIHATHE
& 84%)

mp 68-70 C;

[a]”,-208.6 ° (¢1.0,MeOH);

1H—NMR(CDCI:;,E)OOMHZ); dr.13 (s, 1), 6.70-6.96 (m, 4H), 5.92 (s, 1H), 3.12 (t, J=5.50Hz, 1H), 2.86-2.95
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[0141]
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[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]
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[0154]

[0155]

[0156]
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(m, 1), 2.71-2.81 (m, 1H), 2.14 (d, J=9.54Hz, 1H), 1.58 (s, 3H), 1.00 (s, 3H);

13C—NMR (CDCl;,75MHz) 5 d206.39, 166.93, 146.23, 144.51, 136.47, 128.75, 124.62, 121.91, 120.72,
115.38, 113.17, 60.55, 58.04, 53.84, 44.01, 40.55, 26.78, 22.12;

HRMS AlAFX] CiHi505(M-H)269.1178, =4 %] 269.1169;

HPLC #4122 (8 1) 100% (t5=3.47%).

AN 1-6. (15,5R)-4-(3-BER-4-3|EZA AEEH)-6,6-THDu A F2[3.1. 1] A E-3-A-2-2 (3d) FIFE9
AZE;

3a hghee] AU AR S olgsted syl wAAE UEhils 4 wAde] (15,5R)-4-(3-H 2R~
43| EFA 2EY)-6,6-tI M DHI A F2[3.1. 1] E-3-¢1-2-2 (3D & F53te] 317] Aol Mgz AHEasl
H & 95%)

mp 238-240 C;

[a]")-181.4 ° (¢1.0,MeOH) ;

"H-NMR(CD;0D, 500MHz) : d7.75 (d, J=2.20Hz, 1H),7.45(dd, J=1.96, 8.56Hz, 1H), 7.02 (d, J=16.50Hz, 1H),
6.97 (d, J=16.50Hz, 1H), 6.92 (d, J=8.56Hz, 1H), 5.90 (s, 1H), 3.24 (t, J=5.99Hz, 1H), 2.97 (td,
J=5.59, 9.35Hz, 1H), 2.62 (dt, J=1.50, 6.00Hz, 1H), 2.05 (d, J=9.54Hz, 1H), 1.60 (s, 3H), 0.98 (s,
3H);

PC-NVR(CD:OD, 75MHz) : d203.02, 165.13, 155.42, 134.47, 132.29, 129.42, 128.79. 125.75. 121.59. 117.11,
110.36, 58.16, 52.33, 43.30, 26.83, 22.43;

HRMS A1AFA] CiHBrO,(M+H)333.0490, =4 2] 333.0479;

HPLC #2123} (% 1)98.9%(t=3.91%).

AAe 1-7. (15,5R)-4-(4-3|=FA]-2,6-T A SA =B 2)-6,6-T vl EH A E2[3.1. 1] F E-3-4d-2-2 (3e) &3}
B9 AzE;

3a spetEe] A=Y AR WS ol8ste] &) =
Al=2,6-t] W H A 2B )6, 6-L PR A ZF 2 [3.1. 1] P E-3-
shAH(a& 94%)

mp 216-218 TC;

AAE YehE= A a4t (15,50 -4-(4-3| =&
A-2-2(3e)S F53 7] AFde AlEZ ALE

[a]”-175.4 ° (¢1.0,MeOH);

IH—NMR(DMSO—dﬁ,E)OOMHZ); dr.28 (d, J=16.50Hz, 1H), 7.23 (d, J=16.50Hz, 1H), 6.12 (s, 2H), 5.73 (s, 1H),

3.80 (s, 6H), 3.10 (t, J=5.38Hz, 1H), 2.89 (td, J=5.50, 9.05Hz, 1H), 2.53 (t, J=5.50Hz, 1H), 1.93 (d,
J=9.29Hz, 1H), 1.53 (s, 3H), 0.91 (s, 3H);

13C—NMR(DMSO—d<;,75MHz); d202.56, 166.66, 160.48, 160.27, 126.68, 126.11, 119.22, 104.67, 92.17, 57.50,
55.71, 55.67, 51.67, 42.59, 26.42, 21.96;

HRMS AAFX] CioHyp04 (M+H)315.1596, =4 %] 315.1583;HPLC #A1 A 3}: (M 1)99.3%(tx=3.70%).
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[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]
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AAl 1-8.  (15,5R)-4-(3,4-U3] =FA -5~ 5 A 2E]Y)-6,6-UulBH| A E2[3.1. 1] FE-3-A-2-2(3f) 3} &
9 Az

3a 32 AxWEI FAEE MHE ol gkl sy EAXE yehe #A At (15,5R)-4-(3,4-1] 3
CE2A-5-HEA2EH)-6,6-CHEHAIZZ[3.1.1]FE-3-M-2-2(3f) & FE3}9 317] AFde Aaz AL
SFATH & 92%):

1=

mp 168-170 C;

[a]”)~158.8000 ° (¢1.0,MeOH);

"H-NMR(CDC15, 500MHz) d6.78-6 .82(m, 3H) . 6.64(d, J=1.47Hz, 1H) ,5.82-
6.01(m,3H),3.92(s,3H),3.10(t , J=5.62Hz, 1H),2.91(dt , J=9.35,5.59Hz , 1H) ,2.74(td, J=5.69,1.59Hz , 1H) ,2.12(d, J
=0.29Hz, 1H),2.04(s, 2H), 1.58(s, 3H), 1.01(s, 3H);

PC-NMR(CDC 15, 75MHz) ; d204.92, 16507, 147.23, 144 .24 135.54,134.13,128.07,125.
50,121.62,108.63,58.08.56.25,53.12,43.75,40.18,26.78,22.16;

HRMS AAFX] CigHae04 (MH) 301 . 1440,

e

A= 301.1453;

HPLC B2 A3 (4 1)100%(tg=3.46 ).

AN G 1-9. (15,5R)-4-(3-3| ==X ~EY)-6,6-TI LA ZFZ[3.1.1] A E-3-d-2-& (3g) FFEY AZ;

3a 33EY AZYHY FASE HHE o83t 7] 2AXE UEhE 34 1At (185,5R)-4-(3-3] ==
Al 2~EE)-6,6-CHER A ZFZ[3.1.1] A E-3-41-2-2(3g) [ (1S,5R)-4-(3-hydroxystyryl)-6,6-
dimethylbicyclo[3.1.1]hept-3-en-2-one(3g) 1S F535to] 317] A de A|52 ALE3A TGS 98%)

mp 106-108 TC;

[a]”-176.6 ° (c1.0,MeOH);

1H—NMR(CDCI;;,500MHZ): dr.21-7.26 (m, 1H), 7.01-7.05 (m, 2H), 6.92 (d, J=16.50Hz, 1H), 6.88 (d,

J=16.50Hz, 1H), 6.83-6.86 (m, 1H), 6.46 (s, 1H), 5.96 (s, 1H), 3.11 (t, J=5.75Hz, 1H), 2.93 (td,
J=5.53, 9.48Hz, 1H), 2.77 (dt, J=1.59, 5.69Hz, 1H), 2.14 (d, J=9.29Hz, 1H), 1.59 (s, 3H), 1.01 (s,
3);

13C—NMR(CDC13,75MHZ)§ d205.19, 165.18, 156.53, 137.42, 135.36, 130.03, 127.44, 122.37, 120.19, 116.68,
113.65, 58.17, 53.39, 43.89, 40.28, 26.77, 22.14;

HRMS AAEX] Cy7Hi60,(M-H)253.1229, =4 X] 253.1228;

HPLC #2142 (W 2)99.3%(tx=3.73%).

AN 1-10. (15,5R)-4-(2-3| =2 A AE|A)-6,6-U AU A Z2[3.1. 1] HE-3-A-2-2 (3h) ZTFE9 A|x;

3a s}EE A=Y FAE YHE o] 83t 3}7] EAXE e 34 Ao (15,50 -4-(2-3| =5
Al2EE)-6,6-tHEH| A 22 ([3.1. 1] N E-3-41-2 (8h)[(1S,5R)-4-(2-hydroxystyryl)-6,6-
dimethylbicyclo[3.1.1]hept-3-en-2-one (3h)] —’F:‘ ste] a7 Adoo] AE2 AFESHITHEE 100%)

mp 140-142 C;

[a]")-296.6 ° (c1.0,MeOH);
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[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]
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'H-NMR(CD;0D, 500MHz) ; d7.56 (dd, J=1.59, 7.70Hz, 1H), 7.42 (d, J=16.14Hz, 1H), 7.15(dd, J=1.59, 15.53Hz,
1H), 7.13 (d, J=16.38Hz, 1H), 6.80-6.87 (m, 2H), 5.89 (s, 1H), 3.25 (t, J=5.87Hz, 1H), 2.99 (dt,
J=5.53, 9.48Hz, 1), 2.65(td, J=1.71, 5.75Hz, 1H), 2.08 (d, J=9.29Hz, 1H), 1.61 (s, 3H), 1.01 (s, 3H);
PO-NMR(CD,0D, 75MHz); d207.46, 169.09, 157.56, 133.10, 131.67, 128.67, 127.63, 124.55. 122.03, 121.07,
117.05, 59.62, 54.52, 45.29, 41.45, 27.19, 22.58;

HRMS AAFX] CipHig0,(M-H)253.1229, EA1x] 253.1218;

HPLC #4122 (U 1)99.4%(tx=3.80%).

AAE 1-11. (15,5R)-4-(2-3| =FA|4-HEA2EH)-6,6-T LB A EZ[3.1. 1] E-3-0-2-2 (3i) IFFE
9] A=x;

3a 33 &9 AxWHI FAEE S olg3t  Fl7] EAAE el 34 AN (15,5R)-4-(2-3=FA]-
4-H|EA 2E2)-6,6-CHEH A FZ[3.1. 1] E-3-d-2-2 (31)S FE53}d 3}7] A9 Az=2 A8t
(& 96%)

20

[a] 1=91.8° (c1.0,MeOH);

1H—NMR(CDC13,5OOMHZ); d8.46 (br.s., 1H), 7.37 (d, J=8.56Hz, 1H), 7.23 (d, J=16.50Hz, 1H), 7.17 (d,

J=16.00Hz, 1H), 6.42-6.55 (m, 2H), 6.04 (s, 1H),3.78 (s, 3H), 3.20 (t, J=5.38Hz, 1H), 2.88-2.98 (m,
1), 2.76 (t, J=5.14Hz, 1H), 2.17 (d, J=9.54Hz, 1H), 1.59 (s, 3H), 1.05 (s, 3H);

13C—NMR(CDCI;;,75MHZ): d206.56, 167.94, 161.72, 156.99, 132.26, 130.09, 125.37, 119.93, 116.29, 106.90,
101.73, 57.96, 55.28, 53.74, 43.85, 40.60, 26.76, 22.13;

HRMS AAEX] CigHag0s (MH) 285, 1491, = %] 285.1494;

HPLC #2123 (0% 1)99.2%(t=3.75%) .

AA 4 1-12. (1S5,5R)-6,6-THE-4-AE| LU A Z2[3.1.1] A E-3-0-2-& (4a) FFE A=x;

2a 3FEY AZYHL FASE HHES o]&3sle] 1] A2 JelE 34 Aol (15,5R)-6,6-t M E-
4-2E]DH A Z2[3.1. 1] HE-3-21-2-2 (4a)& FE35}0] Ao NERZ AMESITH(GE 92%)

% o
o,

7

[a]”-91.8 ° (1.0, MeOH);

1H—NMR(CDCI:;,500MHZ); d7.50(d, J=7.09Hz, 2H), 7.35-7.40 (m, 2H), 7.33 (d, J=7.34Hz, 1H),6.97 (d,

J=16.00Hz, 1H), 6.92 (d, J=16.00Hz, 1H), 5.94 (s, 1H), 3.12 (td, J=1.47, 5.87Hz, 1H), 2.93 (dt,
J=5.62, 9.54Hz, 1H), 2.74 (td, J=1.71, 5.75Hz, 1H), 2.13 (d, J=9.29Hz, 1H), 1.59 (s, 3H), 1.02 (s,
3);

13C—NMR(CDC13,75MHZ)§ d204.13, 164.23, 135.99, 134.96, 129.15, 128.88, 127.42, 127.35, 122.66, 58.23,
52.87, 43.76, 40.03, 26.78, 22.16;

HRMS A2EX] CipHs0(M+H)239. 1436, =74 %] 239.1426;
HPLC #2123 (9 1)95.0%(t=4.82%).

AA & 1-13. (185,5R)-4-(4-ZF 0. 2 ~E|9)-6,6-TH LB A ZE[3.1.1] A E-3-0-2-2 (4b) FFFE AX;
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[0197]

[0198]
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[0200]
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[0213]

[0214]
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2a 32 Az FAE BHSE ol gdte] 3§y EAXE Uehie A AAY (15,5R)-4-(4-ZSFQ =
2E3)-6,6-tHERAIFZ[3.1. 1] E-3--2-& (4b)S F53t9] 7] AP ANER AFRIUATHSFE
92%)

[a]"1-33.2° (c1.0,MeOH);

1H—NMR(CDClg,5OOMHz); dr.46-7.51 (m, 2H), 7.04-7.09 (m, 2H), 6.90 (d, J=17.00Hz, 1H),6.86 (d,
J=16.50Hz, 1H),5.93 (s, 1H), 3.10 (td, J=1.35, 5.81Hz, 1H), 2.92 (dt, J=5.62, 9.29Hz, 1H), 2.74 (td,
J=1.71, 5.75Hz, 1H), 2.12 (d, J=9.29Hz, 1H), 1.59 (s, 3H), 1.02 (s, 3H);

13C—NMR(CDCI;;,75MHz): d204.04, 164.03, 162.13, 133.62, 132.21, 129.04, 127.15, 122.61, 116.02, 58.17,
52.83, 43.72, 39.99, 26.73, 22.12;

HRMS A1XFA] CiHFO(M+H) 257, 1342,

e

| 257.1343;

HPLC #4122k (8 1)90.6%(tg=4.52%).

AA 1-14. (1S,5R)-4-(4-MEX 2B H)-6,6-TIHEH A S Z[3.1. 1] HE-3-<01-2-2 (4¢c) IFEY AZ;

2a SIF= AXTHI FARS THE o83ty dl7] EAAE UEhE 34 1AGe] (15,5R)-4-(4-HEA
2E]d)-6,6-tudr| A F2[3.1. 1] E-3-d-2-= (4¢)[(1S,5R)-4-(4-methoxystyryl)-6,6-
dimethylbicyclo[3.1.1]hept-3-en-2-one(4c) S 531 317] A9 A2 ARSI (& 90%)

mp 138-140 TC;
20 B
[a] p=172.0° (cl1.0,MeOH);

1H—NMR(CDCI:;,SOOMHZ); dr.46 (d, J=8.80Hz, 2H), 6.91 (d, J=9.05Hz, 2H), 6.90(d, J=15.90Hz, 1H), 6.84 (d,

J=16.50Hz, 1H), 5.90 (s, 1H), 3.85 (s, 3H), 3.12 (td, J=1.35, 5.81 Hz, 1H), 2.92 (dt, J=5.53,
9.48Hz, 1H), 2.73 (td, J=1.71, 5.75Hz, 1H), 2.13 (d, J=9.54Hz, 1H), 1.59 (s, 3H), 1.03 (s, 3H);

13C—NMR(CDClg,75MHZ)§ d204.17, 164.63, 160.50, 134.64, 128.83, 128.78, 125.25, 121.66, 114.35, 58.17,
55.34, 52.74, 43.76, 39.99, 26.76, 22.15;

HRMS AIREX] CigHagO2(M+H)269.1542, 72| 269.1549;

HPLC #4142 (U 1)100%(tp=4.58+) .

AAd  1-15.  (1S,5R)-4-(2-(¥|Hd-4-)H|d)-6,6-THEu A F2[3.1.1] P E-3-<1-2-2 (4d) 3IFFE9]
AZE;

2a h3hee] AU AR S ol gsted sl wAAE vEhls 4 3Ae) (18,5R)-4-(2-(Ml¥d
-4-)H1E)-6,6-t M DH A FR[3. 1. 1] E-3-¢1-2-2 (4d)& F58F] &17] Aol AR= ARSIt
92%)

mp 148-150 C;

[a]")-152.4° (c1.0,MeOH);

1H—NMR(CDClg,5OOMHz); dr7.55-7.65 (m, 6H), 7.45 (t, J=7.58Hz, 2H), 7.34-7.39 (m, 1H), 7.01 (d,

J=16.50Hz, 1H), 6.96 (d, J=16.50Hz, 1H), 5.95 (s, 1H), 3.14 (t, J=5.75Hz, 1H), 2.94 (dt, J=5.50,
9.54Hz, 1H), 2.75 (t, J=5.62Hz, 1H), 2.14 (d, J=9.29Hz, 1H), 1.60 (s, 3H), 1.03 (s, 3H);
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13C—NMR(CDC13,75MHZ): d204.12, 164.23, 141.86, 140.23, 134.99, 134.50, 128.87, 127.84, 127.69, 127.51,
127.38, 126.94, 122.65, 58.24, 52.86, 43.77, 40.02, 26.79, 22.18;

HRMS AIAFX] CosHpnO(M+H)315.1749, =R X] 315.1737;

HPLC #4122 (8 1)100%(t7=6.35+) .

AAd 1-16. (1S,5R)-4-(4-(1H-¥E-1-¢)2E=A)-6,6-THEH A ZZ[3.1. 11 FE-3-20-2-2 (4e) FFEY

AZ;

NG

2a BFES] AU FAG PHE oGl Y] BANE vehls B mAL (15,50)-4-(4-(1H-3)
£-1-9) 261 9)-6,6-T AN A F2[3. 111 AE3-A-2-2 (4e)& S5t 7] Adelel ARz Agaaict

& 41%)

mp 146-148 TC;

[a])-142.4 ° (c1.0,MeOH):

1H—NMR(CDC13,5OOMHZ): dr.55(d, J=8.56Hz, 2H), 7.39 (d, J=8.56Hz, 2H), 7.12 (t, J=2.20Hz, 2H), 6.95(d,

J=16.00Hz, 1H), 6.91 (d, J=16.00Hz, 1H), 6.36 (t, J=2.20Hz, 2H), 5.94 (s, 1H), 3.12 (t, J=5.75Hz, 1H),
2.93 (td, J=5.59, 9.35Hz, 1H), 2.74 (dt, J=1.71, 5.75Hz, 1H), 2.13(d, J=9.29Hz, 1H), 1.59 (s, 3H),
1.03 (s, 3H);

13C—NMR(CDC13,75MHZ)§ d203.97, 164.03, 140.92, 133.78, 133.21, 128.57, 127.14, 122.61, 120.25, 118.95,
110.94, 58.19, 25.79, 43.72, 39.97, 26.75, 22.14;

HRMS AlAFX] CyHyNO(MHH)304. 1701, =4 %] 304.1691;

HPLC #4142 (W 1)94.7%(tx=5.10%) .

AA Y 1-17. (15,5R)-4-(3,4-TUHIEA 2EE)-6,6-Td DU A1 Z2[3.1. 1] AE-3-2-2-& (4f) FFE9] Ax;
2a 329 Az FAE S ol gdte] 3§y EAXE Uehhe A A (15,5R)-4-(3,4-tH| =5
AN 2EE)-6,6-T) DU A ZF2[3.1. 1] E-3-2-2-& (4f)S F5519] 317 AP ABEE AL PTHETS
92%)

[od

[a]”p-111.2° (c1.0,MeOH);

"H-NMR(CDCl5, 500MHz) : d7.02-7.09 (m, 2H), 6.89 (d, J=16.00Hz, 1H), 6.86 (d, J=7.00Hz, 1H), 6.83 (d,
J=16.50Hz, 1H), 5.91 (s, 1H), 3.93 (s, 3H), 3.91 (s, 3H), 3.11 (t, J=5.75Hz, 1H), 2.91 (dtd, J=1.47,
5.56, 9.41Hz, 1H), 2.72 (tt, J=1.74, 5.72Hz, 1H), 2.11 (d, J=9.29Hz, 1H), 1.58 (s, 3H), 1.02 (s, 3H);
PC-NMR(CDC15, 75MHz) ; d204.03, 164.46, 150.28, 149.30, 134.89, 129.10, 125.42. 121.75. 111.24. 109.29.
58.19, 55.94, 52.69, 43.82, 39.96, 26.76, 22.15;

HRMS AAEX] CigHas05 (MHH) 299 . 1647, = %] 299.1657;

e

HPLC #2123 (0% 2)97.9%(t=9.19%) .

AN 1-18. (1S5,5R)-4-(3,5-T HIEA| AE|F)-6,6-TI{ U A F2[3.1. 1] A E-3-<0-2-2 (4g) FFE9 A=;
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[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]
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>

2a BB AZWEI FAG PHS o3l Bh7] BHXE vehlls 4 Agel (15,50)-4-(3,5-0H%
A2 2)-6,6-T W D u) Al F 2 [3.1.1 tol 3] APl NRD AEHATHGE
90%)

[a]")-94.2° (c1.0,MeOH);

1H—NMR(CDC13,5OOMHZ); d6.93 (d, J=16.00Hz, 1H), 6.85 (d, J=16.00Hz, 1H), 6.65 (d, J=2.20Hz, 2H), 6.45

(t, J=2.20Hz, 1H), 5.94 (s, 1H), 3.82 (s, 6H), 3.10 (t, J=5.75Hz, 1H), 2.92 (dt, J=5.62, 9.54Hz, 1H),
2.74 (td, J=1.59, 5.69Hz, 1), 2.12 (d, J=9.29Hz, 1H), 1.58 (s, 3H), 1.02 (s, 3H);

13C—NMR(CDC13,75MHZ); d204.04, 163.03, 161.03, 137.88, 134.93, 127.83, 122.81, 105.32, 101.51, 58.19,
55.40, 52.82, 43.73, 39.99, 26.73, 22.12;

HRMS AAEX] CioHas05 (MHH) 299 . 1647, = %] 299.1662;

HPLC #2179 (9 1)100%(tp=4.58%) .

AN G 1-19. (1S,5R)-4-(2,5-T HIEA AE|F)-6,6-TI{ U A/ F2[3.1. 1] A E-3-20-2-2 (4h) ZFE9 A=;

2a 3tgEo] A= AR WS o835t }] EAAE deh= g4 A% (15,5R)-4-(2,5-tv =
A 2B R)-6,6-H PR A S 2[3. 1. 1] E-3-<1-2-2 (4h)S F53to] 7] Ao ARE ARS8
93%)

[a]”-94.8 ° (1.0, MeOH);

"H-NMR(CDCl5,500MHz) : d7.29 (d, J=16.38Hz, 1H),7.11 (d, J=2.69Hz, 1H), 6.95 (d, J=16.14Hz, 1H), 6.81-
6.88 (m, 2H), 5.92 (s, 1H), 3.84 (s, 3H), 3.81 (s, 3H), 3.16 (dt, J=1.50, 6.00Hz, 1H), 2.91 (td,
J=5.62, 9.29Hz, 1H), 2.72 (dt, J=1.71, 5.75Hz, 1H), 2.11 (d, J=9.29Hz, 1H), 1.58 (s, 3H), 1.02 (s,
3);

PO-NMR(CDC15,75MHz); 204.16, 164.83, 153.74, 152.04, 129.50, 127.74, 125.62, 122.37, 115.85, 112.34,
111.85, 58.24, 56.13, 52.76, 43.76, 40.03, 26.76, 22.15;

HRMS AIREX] CigHanO3(M+H)299. 1647, S 7 %] 299.1650;

HPLC #4142 (W 1)96.4%(tg=4.69%) .

AN 1-20. (15,504 (5-EER-2-mBA| 2/ 9)-6,6-Cl o L] A S2[3.1, 1] AE-5-A-2-& (41) e
AZ;

2a 3329 AFWHAI FALEE W
HEA] 2~E2)-6,6-T] WL H| A F 2 [3.
S 97%)

& o8t &7 BAAE dehle 4 Ade] (1S5R)-4-(5-HER-2-
L1JYE-3-d1-2-& (4D)& F539 87] A3 a2 AHgssln(s

20

[a] p=71.6° (c1.0,MeOH);

1H—NMR(CDC13,5OOMHZ); dr.66 (s, 1H), 7.36 (dd, J=2.45, 8.80Hz, 1H), 7.20 (d, J=16.38Hz, 1H), 6.95(d,

J=16.14Hz, 11), 6.77 (d, J=8.80Hz, 1H), 5.93 (s, 1H), 3.87 (s, 3H), 3.12 (t, J=5.62Hz, 1H), 2.91 (dt,
J=5.35, 9.60Hz, 1H), 2.73 (t, J=5.14Hz, 1H), 2.11 (d, J=9.29Hz, 1H), 1.58 (s, 3H), 1.01 (s, 3H);

13C—NMR(CDC13,75MHZ): d203.97, 164.31, 156.40, 132.53, 129.53, 128.69, 128.09, 127.04, 122.89, 113.28,
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[0254]
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[0256]

[0257]

[0258]

[0259]

[0260]
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[0263]

[0264]
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[0266]
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112.75, 58.22, 55.77, 52.76, 43.71, 39.98, 26.73, 22.11;

HRMS AIAFX] CgHioBrO,(M+H)347.0647, = =] 347.0651;

HPLC &A1 A% (' 1)99.0%(ty=6.233).

AN 1-21. (18,5R)-6,6-t)Hl€-4-((E)-2-(F 2 9-2-Q)H| Q)R A &= [3.1. 1] F E-3-<1-2-2(52) 3529 A

4= =39ik2-(aldolcondensation) &2 (15)-(-)-#] ZH|+=(verbenone) .25 E t]elA|(diene)E 27| sl
=

(19)-(-)-H Ew]+=(verbenone 1, 200mg, 1.33mmol)<S 2-¥gH7}lE2EA~dH 3= (171mg,1.60mmol)2} MeOH (7
mL) el A} nl¥F3EI NaOCHs (MeOHZ: 25wt .%-&°%, 108mg, 2.00mmol) & A &atdtt. #k% E3ES 6A17HE< 60T
oM mwksta ALog WZAAZT. 2% B& HUleAl EFES 24N I ALoA BRI, A
TFES AAEFHE A AdES 4 OF Agtd Ay AZetEaI R FA s 3§17 %é F— LHER
= A AHAEe] (15,5R)-6,6-t1Wd-4-((E)-2- (I gl d-2-L) v D) H| A Z 2 [3.1. 1] P E-3-4l-2-2
(5a).[(1S,5R)-6,6-dimethyl-4-((E)-2-(pyridin-2-yl)vinyl)bicyclo[3.1.1]hept-3-en-2-one(5a) |- ? 3t
st7] A@ o] ANmE ARESHATE (258 mg, & 81%)

[a]”}-102.0000 ° (¢1.0,MeOH);

1H—NMR(CDC13,500MHZ)§08.60(dd,J=4.77,0.61HZ,lH),7.67(td,]57.70,1.71HZ,lH),

7.45(d, J=15.90Hz,1H),7.39(d, J=7.83Hz, 1H),7.19(ddd, J=7.52,4.83,0.86Hz, 1H) ,6.96(d, J=15.89Hz, 1H) ,6.02(s, 1
H),3.08-3.14(m, 1H),2.87-2.95(m, 1H),
2.73(td,J=5.69,1.591z,11),2.11(d, J=9.29Hz,1H),1.57(s,3H),1.00(s,3H);

13C—NMR (CDC13,75MHz) s d203.92, 163.51, 154.33, 149.96, 136.65, 133.90, 131.15, 124.29, 123.13, 58.27,

52.90, 43.86, 39.97, 26.71, 22.12;

|\

HRMS AIAFX] CigHiNO(M+H)240. 1388, =74 2] 240.1392;

HPLC #4147 (W 1) 98.4% (tx=4.28 ).

AAd 1-22. (15,5R)-6,6-tHE-4-((E)-2-(H | d-3-)H]| A E2[3.1. 1] FE-3-d-2-2(5b) IFE9]
AZ;

5a 3= AzWHY FAE WS o] &3t 7] BEAXE Jehle 3 Al (15,5R)-6,6-H W E-
4-((B)-2-(F ] 9-3-)H| D) B A ZF2[3.1. 1] HE-3-¢1-2-(5b) S FE3I] 317] AFde Ag2 A8t
(& 77%)

mp 102-104 C;

20

[a] 1—204.0° (c1.0,MeOH);

1H—NMR(CDC13,5OOMHZ)§ d.70 (d, J=1.96Hz, 1H),8.54 (dd, J=1.22, 4.65Hz, 1H), 7.85 (td, J=1.86, 8.01Hz,

1), 7.31 (dd, J=4.77, 7.95Hz, 1H), 7.02 (d, J=16.00Hz, 1H), 6.91 (d, J=16.00Hz, 1H), 5.97 (s,1H),
3.12 (dt, J=1.10, 5.81Hz, 1H), 2.94 (td, J=5.62, 9.54Hz, 1H), 2.76 (dt, J=1.71, 5.75Hz, 1H), 2.13 (d,
J=9.54Hz, 1H), 1.60 (s, 3H), 1.03 (s, 3H);

13C—NMR(CDC13,75MHZ): d203.72, 163.28, 149.82, 149.35, 133.12, 131.73, 130.98, 129.34, 123.61, 58.23,

52.84, 43.64, 39.96, 26.72, 22.13;

_26_



[0267]

[0268]

[0269]

[0270]

[0271]
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HRMS AAEX] CiHi NOM+H) 240. 1388, =4 X] 240.1397;

HPLC #4142 (8 1)98.7%(tx=3.89%) .

AN 1-23. (15,5R)-6,6-THE-4-((E)-2-(3 g d-4-)H] D) H| A Z 2 [3.1. 1] A E-3-A-2-2(5¢) FHFE 9
AZE;

5a 3= AzWHY FAE WS o] &3t 7] BEAXE JehlE 3 Aol (15,5R)-6,6-UHE-4-
((B)-2-(3 g d—4-DHH| D) RAIFZ[3.1. 1] E-3-A-2-2(5¢)S 53819 317 Ao Algz AL&3tgu(S
£ 80%)

20

[a] )=152.0 ° (c1.0,MeOH);

1H—NMR((ZDC13,5OOMHZ); .62 (d, J=5.87Hz, 2H), 7.35 (d, J=5.87Hz, 2H), 7.13 (d, J=16.14Hz, 1H), 6.84

(d, J=16.14Hz, 1H), 6.01 (s, 1H), 3.10 (t, J=5.87Hz, 1H), 2.95 (td, J=5.62, 9.54Hz, 1H), 2.77 (dt,
J=1.59, 5.69Hz, 1H), 2.13 (d, J=9.54Hz, 1H), 1.60 (s, 3H), 1.02 (s, 3H);

13C—NMR(CDCI;;,75MHZ): d203.57, 162.78, 150.42, 143.12, 131.89, 131.57, 124.62, 121.23, 58.24, 52.90,
43.68, 39.95, 26.70, 22.11;

HRMS A1AFA] CrglNO(M+H)240. 1338,

e

A= 240.1378;

HPLC A2 (3% 1)98.4%(tp=4.29%).

AA 2. FEAESA, FASEA ¢ S4AHAIFT g3 H=vd FEA a3

SD HE (260-270g +71)= 3]A} (Charles River Laboratories, Seoul, Korea, 3+=)ollA &gutol 12417+ o
/s F71E FAS Agdd AREA Hbss A star AP Ao EshAlA ARSSIRA NIH VIE
(NIH Guide for the Care and Use of Laboratory Animals) 2 $193](Korea University Institutional Animal
Care & Use Committee) ¢l 3ol 3= A},

SAAE

Data: means + S.E.M. &2 *2]3}3L one-way analysis of variance (ANOVA)S 33slo] EAZ FoAS 7
Aslal, thE H|AH O E post-hoc bonferroni test® FA3dFaL P #<0.052 HoZ oz Fukslal ANOVA £4
Ao #4ke] & A (Equality of Varlances)oﬂ 3k A& (Levene'sTest) o] P 7S AU (P>0.05). &
Aloll= A7) HlolHE Kruskal-Wallis test § Mann-Whitney testE 33l #2351},

nj

AAe 2-1. FERAZSA vAE =29 fF=A9 a3

L

Aol F5I AR FERAESG A= madE Flshy] flste] Z3ed JfAE S S85k
KR

&89 (Ju C. et al., BBRC, 431(3), 484-489, 2013).

(1 J=

>

AAIE ek

54 A7 A E(neuron) (5 x 10°cells/ml)= Blo} 16~17% SD EREE =519k, =, ¥ 92 dusixn
4ZF N (Hanks” Balanced Salt Solution, HBSS)olA 3 (Pasteur pipette)S ©o]&ste] WHEE HA
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[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]
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(trituration)e®  ANEE  EA| A AE FdgA(1.8 x 103cells/mm2)% Z o] E(poly-D-
lysine(100mg/ml)/laminin (4 mg/ml)-<lB]X %] ZHo|E) Ao EF3ch, A= Z7]d 10% FBS-3 7} NBM =Y
Aol 18k 37° CAlAl 7h5E 96% 371/5% CO, t7]stell Al FAAH T, AJd2 247] wigEL] v & 15-16

Aol 5B 3Hsic.

(2)_0GD(0xvgen-Glucose Deprivation)¥ AAkA3}

AT A58
A

= e FES] SAste], widE AEES F7IA AR (AR G<emtg) A A
AlZlaL 7] wgES ISALE

AAs7] sk 303 "7 7b EFE (959N, 5%C0,) 2 HES
(bubbling) 3= EX-A)7 wiA| (glucose-free DMEM)&E Zro}A wjekatar A4 A3 (oxygen deprivation)S 9
ahod 90E-7F 377 Coll A . 90 F V] =% §HE AbAst 25 mmol/L EEW -+ DMEM wjA| = Zo}
0GD WHE-& THAIZ| AXE ta 202 IHAIZTE. 0D =E3H4 &2 Uz AXE 3714 37t
2(95% air, 5% C0,)E AFs=E EXH (25 mmol/L)-3HF+ DMEMEiX| oA  HAA1F Tk, 0GD/ A AFA&3H(re-

oxygenation) 304 FFE AXE AlZZ Xt H A7|HEd X5

(3)_NMDA (N-methyl-D-aspartate)-fr= TEMIEA ZH

ZylolEo 15-1827F AAF Fo, A AAMESS £ (Mg -AA Earle’ s balanced salt solution
(EBSS); 1.8 mM CaCl, 3 10mM glycine ¥f)olAl 10%7F NMDA (100 mDell =FAIH T 7] =& Fo, A=
E5 MgSO, 8 EBSS &Mooz Axstar 37° ColA 5% CO, =7 dtoll wlF7]ol A 25 mmol/L &F 32~ -+ DMEM
iR A wi kST, AEZE NMDA A %] 304 HFE AIZ(10 mD)=E A X3kt

4)_AZ &4 = AT Z7

ME &4 = AX AJES X2 BH) 5= LDH 48 AXAEE =4 7]|E(Signa-Aldrich, St. Louis, MO)Z
SAsa, ME AEES Yeda 24F $o = Ao vjgE(sister cultures)olA SHE, A
M EZ LDH 4550l thdk LDHY WME& = Z AT,

N

TEAEEAY LS SET-F AGAEA, 53 27] @A ¥ sl T3 AT sl 0GDE= i
dd IE ABAEE ol &dto] sETolMY dF Tw B odyA LHe] FAZ 3y dAYs B A4 %
A2, 06Dl o8l AMEELS F=stal LDHo 22 @ o] wigko el ErlE FXA7|aL ofE S5}
Axe & 2 ABAE E4e SAT A9 A 23, s9EE5Ga, 3¢ R 30)0] ol & Xl NMDA
TE&A AFAL MK8013} &t AR AAAEELS Foldez Bar3S Slsda Alxsd2 v
WA tee SAdsla (= D

) 5} TRAE=A(Excitotoxicity)S 0GD/R E¢He
3 2Ef 2o sAGEA @Al wE M A &4 Bt o]
9] £(3a, 3c, 3f, 3i, ¥ 5a)9] MK-8019]] A8l S-S EAEE=A
AL ofyA R, widd I AFAMEAAL]  NMDA-FE Al

H il
excitotoxic activities R, =y
o] stEEe]l NDA-FE 4173 FEAE=SFY A7t &-5d &

AAAT. (£ 2) ol
of vl gt}

AN 2-2. H2¥E= FEA Fi3 B4 59

A7) AAdel A =53 A5 A st B8 FAsty] ste]l Ed JAE HES $835te] ]
o} o] A8SE P33t (Ju c. et al., BBRC, 431(3), 484-489, 2013 ; Huang D. et al., J. Agric. Food
Chenm.,53, 1841-1856, 2005.)
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[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

[0304]

[0305]

[0306]

[0307]
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(D_8EgA AT R0S) O] MW #5554 (DCF 9 4=)

AA Gy 2A 4L #FeAsr] Yste], AAA3H(reoxygenation) 1AZF ol A|XEW] A3
2EHAE A5t o FHYSA o] &= H2DCF-DA(2,7-dihydroichlorof luorescein diacetate) 3= A|=;
2 AAstar, 2417 & AEE 25 mM Glucose, 1.8 mM CaCal,, 1.2mM MgSO, 2  2.5mM probenecid(pH7.4) &

>
al
[l
o
>
vy

EBSS =Moo  A|xslal DCFe] 9P =E #HE  7)7]Z(fluorescence microplate reader, SpectraMax
GeminiEM; Ex = 485 nm, Em = 530 nm) %X txg 7} 2} (DFC420C, Leica, Wetzlar Germany) &2 3w 7
(fluorescence microscope; DM IL HC Fluo, Leica, Wetzlar, Germany) S 2 ZA3c}t. 3 A= A5
=2 WA(S, BLDCF-DAR A WA &2 Axe] FF5:)stalct.

© A3 23, 82 3¢ R 3f = 0-F= AlE st 2EAE FAaARE Flsi (= 3).

(2)_ Atz AA 52 54 (DPPH o Alo]¥)

|2ES DPPH (23.6 pg/ml, in ethanol)® E§3ta 37° C, &AolA 3083F w3t Mgﬂ.qﬂa
23}l= DPPH &3 %Z 517mmoll A SA& k. BlE € (Vit.C; SigmaAldrich, St. Louis, MO)E thxao =
AF-g-8kal DPPH % A8 (inhibition value)i= 37] 4284 1o <J3dle] Aabalitt.
#2141

i"l %’8‘ (%) = [AbSma x(Vit.C) ‘Astampte] , [AbSmsx(Vit.C) 'AbSmin(Vit.C)]X] 00

(3)_ A4 ezt <42 (0RAC; oxvgen radical absorbance capacity)ZA

ORAC ofAlel®& &lel ZiAle w2 d9d& shrleh o] a8ttt (Huang, D. et al., J. Agric.
Food Chem., 53,1841-56, 2005)

AAPH(60mM) 2 fluorescein(50nM)S $+& < (75mM phosphate buffer, pH7.4)°lA AlR = EFH(Trolox)
Slol THEATE. A7) AR EH EFENS 50% oldEd &3l" 7% RMCD(randomly methylated beta-
cyclodextrin)® JEste] FHSIGTE.  RMCDE A8 AR &3=E SXIA7I7] fst FHlekaivk. 3%
£ (Fluorescein solution, 66nM, 190u1)S A 89 5%7F Jgate] FEsIA Eaqct. 377 CollA] 1087+
HiGE ool AAPH (500 mM, 30 uD)E AI&3HAl H7telal FFEe FAaFES 57 (fluorescence microplate
reader, Ex = 485 nm, Em = 530 nm; SpectraMax GeminiEM, Molecular Devices, Sunnyvale, CA)E ©]&3}o] 37
©CollA 9AIZE st Wi 5 mirk SASIGITE. HFA] #HZ(peroxyl radical)®] &2AXE FFIE sk,
2AEAS AUC(area—under-the—curve) & 3F7] =84 20 upg} Alxbslar =4 (net) AUCE 8+ 3o ute} 7
Abekal AlRe] EEE 45 X(TE; trolox equivalents)® EEFA F=I7bo wE &4 AUCY ¥+ 4
(standard curve)& RFE0] 317] #3842 4o we} AXFsGitt.

7814 2

AUC = (0.5 + fiffo + Rffo + f3[fo + --- + fa2ffo + ff[fo + f[fo) x 5

(A7NNA,  f & 08 D A7 (time) I, XY HZ= FFE.
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[0308]

[0309]

[0310]

[0311]

[0312]
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84 3

L'IIE(net) AUC = AUCsample'AUCblank.

7814 4

[netAUCsample at 25 u M ]

Alge| EEEA F-53|(TE: troloxequivalents)= [net AUCtoioatZs o M ]

2 o] wWEds FEAEY kst G442 2709 Aol Fuel stEnkg, WA, (1) @d HA} ols-7|t
oJAlo]H (single electron transfer-based assay), =, A &tz A 2 T2 A=A 283t DPPH
o] #AE FA3H= DPPH Ao (2,2-di(4-tert-octylphenyl)-1-picrylhydrazyl [DPPH] assay) ¥ (2) 4%
Y=} o]%F ojAlo]*H(hydrogen atom transfer assay), =, (AAPH( 2,2'-azobis—(2-methylpropionamide)-
dihydrochloride)®] 4F8}4d X2 H (oxidizable fluorescent probe, fluorescein)®2] A2 Wk o] st
gatsiA 2 & A] gz AakaH(peroxyl radical generator) Fte] ZE-& A= Ath HUZ 55 59
o] Alo]® (oxygen radical absorbance capacity [ORAC] assay)S $=33}3it}.

2 A3 A3, DPPHo Aol el A tF-29] H=718 2 ~F
2 AHr #tlZ(organic nitrogen free radicals)iiﬂ 18 3}of]
AATHE 1 FXE). o5 FE 3c % 3f & 5Y v=E

=1

_%

[¢} 0%
ORIC oAl A, MEANE 2 FEAde) 2 AEAE B LE HFHEEGaDo] EE%A(trolox)
O AEE ARA BT 2ARYS dES SAs9 (12 X 2). A9719) sekneta) 2 ek(para)

ARG slE==A 7] =Y e 2o 2EAdE SIS ERlEsiT.

F 1
r'iiJ DPPH assay ORAC assay
Rs. A R
1
L)
R product % inhibition’ Net TEy
auc’
Rl Rz RS R4 Rb

3a H H OH H H 19.11 £ 0.67| 153.98 £ 1.68 3.43 £ 0.04
3b OCH; H OH H H 38.13 £ 5.62| 106.48 + 1.89 2.37 £ 0.04
3c H OH OH H H 91.62 £ 3.27|131.29 = 11.97| 3.11 £ 0.11
ad H Br OH H H 29.45 £ 2.41| 168.12 £ 5.24 3.74 £ 0.12
3e OCHs H OH H OCHs 55.80 £ 7.52| 166.26 £ 6.05 3.70 £ 0.13
3f H OH OH OCH; H 83.64 £ 6.19| 99.06 = 37.80 2.83 £ 0.22
3g H OH H H H ND 73.74 £ 3.86 1.64 £ 0.09
3h OH H H H H 4.64 £ 0.60 | 98.77 £ 2.53 2.20 £ 0.06
3i OH H OCH; H H 51.21 £ 3.83| 136.87 £ 3.24 3.05 £ 0.07
43 H H H H H ND 27.73 £ 0.74 0.61 £ 0.01
4b H H F H H ND 26.15 £ 1.26 0.62 £ 0.02
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[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]
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dc I I OCH, I I ND 38.06 £ 2.00 | 0.79 + 0.01
4d H H Ph H H ND 96.75 + 1.27 | 0.56 + 0.01
4e H H Pyrrol H H ND 98.31 + 0.48 | 2.19 + 0.01
af H o |ocH, OCH, H H ND 39035 + 1.67 | 0.88 + 0.04
Ag 1 fock, i loc I ND 4598 + 0.62 | 1.01 + 0.01
4h 0CH, H Ho|oct H ND 3244 + 1.54 | 0.72 + 0.03
4; OCH, I I Br I ND 3206 + 1.03 | 0.73 + 0.02
¥x 2
fﬂ";r DPPH assay ORAC assay
‘.-' " 'q*-\:_,.- o
v
1
code product % inhibition'  |Net AUC’ TEys
X Y 7
5a N C C ND 9351 + 0.79 | 0.52 + 0.02
5h C N C ND 92.93 + 0.61 0.51 + 0.01
5c C C N ND 9251 + 0.34 | 0.50 £ 0.01

AAd 2-3, I HIHES AP =2

A7) AAlddA] 5T A 8EY T4 HIAEST AFdAY aFdE FAstr] fsted Ede A" HHEe §
/3to] al7)9F o] AHE S35ttt (Belayev L, et al., Stroke, 27:1616-1622, 1996; discussion 1623).

olN
e

L

(D =4 Hs|ds A3 =

EE w23 E o]835ted N0 ¥ 0, (70:30v/v) E}EF 3.0% ©]AZF T (isoflurane) &2 A&t 20 o] AF
FAAA AT, DA AP VI S vHAA FEEA FEHIA e T VA Al
2] 227 2 29 =g o] g3le] 377 C+ 0.3° (o2 =24 2 e 5 &
W MCAOL 2 F=E3FT. 293, 3-0 heat-blunted YEFA UId= %L/\]-(monof lament nylon suture;
Ethicon, Johnson-Johnson, Brussels, Belgium)Z MCA AF& A =5 95 A9 2 FE U
of Agsta UE AeHWeR 17.56 m= AYAHT. 37 58S &5 F IAZE HE $of] A A }Oﬂﬂr

E-ZTS MCAOE Alsta FU3 FeHoz 3. Aeds CAO 15% # = A#AF 158

. d3pH, Pa0,, PaCO, & 3

o A%t Ha dI2 dr] (MicroMed, Lousville, KY)& 5%37t

A+ E247](Ciba Corning Diagnostics Corp., Medfield, MA)Z FAH3A . DNSOZ £ A|7]aL 10% =&
¥ (cremophore) F HE AAFE 43 (5%) AZE(3f FEAE)T MCAO F=F 2AFEH  YE HYZE
)51 TH(100 mg/kg) .

X
N

oo flo

=
=z}

. ore

o KT X
s iz 2 o >
ol ?l“u

o

H

. b

i

(
=

¥ i

¥
H
8 = 1w

f
mj\
o2l
o
ol

T

(2) 73}\14 By o

AAFE HES FE2F 3= o] E(3.5% chloral hydrate, 5 ml/kg, BEZ4FAHE vl A7l Fofl |, AFEIAA
t}. WjEZ ~(rat brain matrix, Ted Pella, Redding, CA)E o] &3t A3t | S AR (2 mm)E A Fo=

0

(2% EFALHEZDZS g2k, Aan-2=g 3], St. Louis, M0) 30%7F 37 CollA] GAsta 143 0.1 M 1Ak

gz (PR)ZE At 4% viElEEods|= (pH 7.4)8 nAS L ALHow 297F 30% sucrose at 4 COlA 30%
FAZ~(sucrose)E T8 PBolA FARISAIATH, By avte] Hm(HAW) L-6mm(FHW) Alele] A dohE

_31_



[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

[0328]

[0329]

[0330]
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S 2 713 (OPTIMASS. limage analysis program, BioScanlnc.Edmonds,WA)So. 2 ZHASIAT. HAAN A7|= A4
i EYR FEor =AU, AA AA Fu= 3 (Yang Y et al.,J] Neurosci Methods, 84:9-16,
1998; Swanson RA et al., J Cereb Blood Flow Metab, 10:290-293, 1990)°l] 7§A1%El vl =2 3}7] <=8 50 uw}
g HPFor  RHAII  AXEIHT.HPES sy FEA 63 o] FF/NEA HWk 99
(ipsilateral(Vy)/contralateral hemisphere area(Vc))9] W& FT7H&=2 AEst. EF oW AdHE 5435

et

=]
it
oﬂ

784 5

WA S 3lmm) = 23l oA §34 VG x [T TR ]

754 6
o (534 Ful(v1) - ¥22 2aj(V)
H 2z Bul(edema volume)(%h) = EvEEET ] X 100

of 24%& WEAZ| 7] (Leica 3050; Leica, Nussloch, Germany)® 10 %+ 30 mm A% ZHH o7
2

f

=
o

o ZAal, & (Stroke, 17, 472-476, 1986)] 7WA1% ©j
Dehte FRY, 2 gt 7RY g S viE Qo

N o,
Bl
)

tlo
=
[t
o
)
o
)
i)
ot
tilo
12
2
>
N
Ho
S
a
=
i)
o
o
o
o
i
of
12
— l o
fr
—

N
>

f
)
QL oz o=

RS e} ;x%
AZFEQr oA Agett, HAAS wrz sAe 1x A (PO A 2 ED-1-
Nitrotyrosine A, 1:50; IL-la, IL-1b, TNF-a A Z+z} 1:100)2 7}a] 4° CollA &%
A e 3 F PFEAAT THE 23 FAR Ao 14
FEA 2 22 FAE AA 3 % Hoechst 33258 Aol o= 2087t 3S JAsta
o] =e A F Fx4d @3 v (Zeiss LSM510; Zeiss, Oberkochen, =U)& Alg3lo]

o .

Ao

(= 00“ o

jq
oft of
O p2 o2 N o

==
a=)
s
ol
ol
et
T %

=
0

Z
o

2

* =¥ g
e 4=
k]
x

o
Moox

Ju o g
ol\
N
&= % AT
2
1
ol fu
o
ol\
N
i
i)
)
N
b
ol
i)
i
™l

>
)
e e fUolo

Ll
[N}
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(e
=
Lo
. 0::
_Y‘i
2 n& A

nt ﬂ o> Hn ek
BN
>
tlo
Me
R
e
Il ol

a1
1
1%
1o
ol
o
k1
|
6)
O O
B
=}
=2
x
%
Zi
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ol
_&
O_u
os&
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[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

[0337]
[0338]
[0339]
[0340]

[0341]

[0342]

(1) AR &l HEF 8 wd

H(EEA 270-300g AFe])S 70% N20<F 30% 02 (v/v) E¥7p2~o] &3t
AubHAIZ) & 3% isofluraned o]&3dte] Fx3};. AF LE=AZS el
f3te] FL77HEer Ao AL 37.0?37.9° C2 FAA T, B AFHS

carotid artery: CCA)¥ $-F wZE%F9 (external carotid artery: ECA) ¥ = Wi
welato] npgEEWI 2REws FEv 3 vAES 29S
Wyl JASwe] By} AFEE BES 2 Aisle] dpFgo

carotid artery: ICA)S &
drH oz x2dvk. 9A3F

T7F 97 0.3 mmE < 97 0.58 mme] PE-50 F}EIEIS o]&3sto] Ae2ldsr
Z A

35 m ARe WA FAIT. AED 29 AASD, AEE %
AR AAAA FHdEUe] AN oF 2 mAH o FEAT. FHE ] 2
A, A F 5E B, AHEE ARG WAFA RAHNA FolFa,

A AES Eoh Ag] A48 AR BU AdA AT AREHAS A4

O

Hﬂ AN

SIHS31 10-2013-0139771

35l 2A BEE 2 A

&
ol
=

4&™ (internal

HE ARgste] WA s S

| &olates F9

F &2 100 ul EE FARZ
digﬂ] YAs® JWE 16-17 mm

PE-50

TRER)
2A7E, 47 ColA 2247 WAG] WAL AN AR FHE 2 ARAASE BL 236 FAbEol

F2% Iml FA|E AR PE-10 FEZ S8 WaE PE-50 7HHEHE %3

[\]

>
)
=i

o
>
(S
=2
OF

28] oA #9

o

A, dr4 518 fE HERD Ao, AE(3f, 50 mg/kg)e] E F XA (Post-ischemic
7 =

&4, HEE 2 AN ALES

ko3
) (€] T
FOIHOR GaNYS FARYG(E 4). B, ARE FolF HolM & ¥y AANAY YEetol 2l
_]

AA sl 9 wreel welmel 94 Axel

22 ) G e 49 A3 ArF
(% 5

x
ob ED-1 FA = A5 = 245 ﬁ:IM]J./EH“Hl“/l o] F7t e

ool A w2 kst gAdol

AeS B Az, WP Ao

5= Hoz A H
S eIttt (& 6). ¥ wk oly@}, IL-1 alpha, IL-1 beta, TNF-alpha®} Zo] &dA &£AbdA Fa3k A8
S 93ee AoR A4zl Alo|EFRIY] 2A ] ddFo] AEFowA fFoHoR HAHUSTS IS
o (& 7). Eg Y &3 o3 FkE -3 BAAAE fFoHoR AAANS FAEglt (= 8). ¥
AA S RS F Bl A8E TS F 370 FVAEEN AABEA A& I HE vAE dFS &
gt An, A5 Fojg FHo AUAEE 2 AAT

9). A HETY AF 9 (d, tPA)7} FF glon o] Yo r 2
B (o Apgolut o] otsh) S FrAZA ¢ Jome FoE gt ey, B AlgE ArtEe F4o
2 A HESS FEF AW FERRAA HEZAT FoAd 4TS FA ot oY B8 TheA
o] A& Ho& HITI (% 10)

at7lell 2 o] sgHES Fhyske A= AAldE Adsid, 2 ay

AA A 1. AAQ Az

3}etE 3f 200 mg
e 100 mg
2= 10 mg

d71e] AEes EFsta 7Idxdd W] AAE AT

AA 2. AL Az

_33_



[0343]
[0344]
[0345]
[0346]

[0347]

[0348]
[0349]
[0350]
[0351]
[0352]

[0353]

[0354]

[0355]

[0356]
[0357]

[0358]

[0359]

[0360]
[0361]
[0362]
[0363]
[0364]

[0365]

[0366]
[0367]
[0368]
[0369]
[0370]

[0371]

SIHS31 10-2013-0139771

3stE 3¢ 200 mg

ST 100 mg

9 100 mg

ZHopAt w4 2 mg

d71e] AEEE EFT T T AAY Azl mebA eAste] AE AT
AA 3. ZAA A=

RW 200 mg

A4 AERA 3 mg

gEQ A 14.8 mg

nkoidgr 2HolE o] E 0.2 mg

] A Azl whet drle] RS Ejtetal A Asso] FHste] AAE ATt
AA ] 4. FAA L A=

3eHE 4e 200 mg

W = 180 mg

FAHE H SR 2974 mg

Na,HPO, 12H,0 26 mg

e FARAS Aol whet 1 2 (2 me) 719 FR FFow Al X3t

AA ] 5. JAL A=

3}stE ba 200 mg

ol st 10 g

T E 5¢

A5 A

B4 AAe AzHol whEl AAgel Zhzbe] RS Utehke] falA7I HEEgS 4% JFe s A1 A
TS 2 oS AATE Jtetq AAE AASFE 7hske] A 100 ml2 2438 § A FXste] WA
A AAE Az}

3stE 3a 1000 mg
HER &3 =
HIEFT] A opAlE o] E 70 pg
H]ElY E 1.0 mg
v e}l Bl 0.13 mg
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5

=

=

H

el
=)

0.15 mg
0.5 mg
0.2 ug
10 mg
10 ug
1.7 mg

H e} B12

H e} B2
H|E}T] B6
HlER C
IKR=]

[0372]
[0373]
[0374]
[0375]
[0376]
[0377]

T TR L

o
T el Up %o i
i% N o
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) %O on .
~y
ol Ne No
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$ ¥ % o2 o2 o2 o2 ¢ 2 2 g L£RF oy % o=z BH g
o X oS N w o
B e TR g 2 r 8 8 8 ® ® . 8 8 = g8 L, W W
o - e = < B S S K W —
- s 8 NE o = B To W
o P 2o I o ot
oy N Xl ®m =
W_Hﬂ/ﬂ_ %! T
= o oy T P
Eﬂu o Wm
Lc,anUq 7o U T
T o = N \L.L‘m%
T P o =
W< R N L
U mo 2o N " T
9 o o oo ﬂE
B o %o ) ﬁi
m I o ™
ol zh T 5 jol T
G 3 B = M
oF = o =]
fw o H‘WE J:U
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L B RT %R oo XN T Ty I R N N S o
I B - N R - o R IO Y ® B B W W oo T X Moo o
;oW ok o oW TR O W OB RO R U T . T S
® o o = O @ ¥ »w 9 © x o S — O o ¥ v 9 %
~ ©~ [ele] [ele] [ele] [ele] o0 [ele] o0 [ele] [ele] [ele] N N N N N N N N (=)}
o o o o o o o o o o o o o o o o o o o o o
S 22 2 2 22 22 22 s S =2 22222 2 =

_35_



10-2013-0139771

NS4

e
[=)

B
H

~
B
H

COnormoxia
EOGD

(12303 Jo %) esea|al HAT

100

uonqiyul %

NMDA

_36_



k1
N2
W

A

Normoxia Trolox/OGD

3a/0GD. 3c/OGD 3fl0GD
B

O normoxia
OGD

H2DCFDA F.l. (fold change)
[=} -
- |

_37_

ZIHSd 10-2013-0139771



10-2013-0139771

NS4

e
[=)

B
H

3f (mglka)

ik

=
=
=t

= = (=
= = =
© o~ -

<

MCAO/3f

MCAO

Sham

0
0
0
10
0

{(uun Areapgae)
l1#3/8u101301IN

1syaaoy ausosfoaN pabuapy

_38_



10-2013-0139771

NS4

e
[=)

B
H

<

=
S
=<
w
=

w - ~ =

I R
T
| ;

(zwwysijen q0Lx)

s|199 109 D sjje2 aamsod- 103

MCAQ/3f

—
© &
& &

%
© = o~ =
NS
(zuwiys||29 )X} ™
s{199 ,0dW B s|192 anmsod-0dw _ri

TNF
o &
F O
&

1L1p
=
o o
&F o o

IL1a
|
(s]
()

{aBueyo poj) |4 eupjerfo

MCAO/3f

MCAO

o de INL E

B

(enssn 676) unowe g3 jejo)

OVOW  JE/OVIN

_39_



survival rate (%)

neurological score

F1

400

Hematoma area (mm?)

days after MCAQ

*

i

days after MCAQ

w10

vehicle 3f

T T
wvehicle 3f

_40_

ZIHSd 10-2013-0139771



	문서
	서지사항
	요 약
	대 표 도
	특허청구의 범위
	명 세 서
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8
	도면9
	도면10




문서
서지사항 1
요 약 1
대 표 도 1
특허청구의 범위 3
명 세 서 7
 기 술 분 야 7
 배 경 기 술 7
 발명의 내용 10
  해결하려는 과제 10
  과제의 해결 수단 10
  발명의 효과 11
 도면의 간단한 설명 11
 발명을 실시하기 위한 구체적인 내용 12
도면 36
 도면1 36
 도면2 36
 도면3 37
 도면4 38
 도면5 38
 도면6 39
 도면7 39
 도면8 39
 도면9 40
 도면10 40
