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Reduces Ischemic Brain Injury in Rodents. J Neurosci Res. 2006 Dec;84(8):1848-55; Choi YK, Cho GS,
Hwang S, Kim BW, Lim JH, Lee JC, Kim HC, Kim WK & Kim YS. Methyleugenol reduces cerebral ischemic
injury by suppression of oxidative injury and inflammation. Free Radic Res. 2010 Aug;44(8):925-35;
Choi 1Y, Lim JH, Hwang S, Lee JC, Cho GS, Kim WK. Anti-ischemic and anti-inflammatory activity of (S)-
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C1-IB-MECA[2-Chloro-N6-(3-iodobenzyl)adenosine-5-Nmethylcarboxamide |Reduces Ischemia/Reperfusion
Injury in Mice by Activating the A3 Adenosine Receptor. J Pharmacol Exp Ther. 2006 Dec;319(3): 1200-
10; Silvana Morello, Antonello Petrella, Michela Festa, Ada Popolo, Mario Monaco, Emilia Vuttariello,
Gennaro Chiappetta, Luca Parente and Aldo Pinto. CI-IB-MECA inhibits human thyroid cancer cell
proliferation independently of A3 adenosine receptor activation. Cancer Biol Ther. 2008 Feb;7(2):278-
84; Leo M. Gazoni, MD, Dustin M. Walters, MD, Eric B. Unger, BS, Joel Linden, PhD, Irving L. Kron, MD,
and Victor E. Laubach, PhD. Activation of Al, A2A, or A3 adenosine receptors attenuates lung ischemia-
reperfusion injury. J Thorac Cardiovasc Surg. 2010 Aug; 140(2):440-6; Daniel P. Mulloy, MD, Ashish K.
Sharma, MBBS, PhD, Lucas G. Fernandez, MD,Yunge Zhao, MD, PhD, Christine L. Lau, MD, Irving L. Kron,
MD, andVictor E. Laubach, PhD. Adenosine A3 Receptor Activation Attenuates Lung Ischemia-Reperfusion
Injury. Ann Thorac Surg. 2013 May;95(5):1762-7; Bella Chanyshev, Asher Shainberg, Ahuva Isak,
Alexandra Litinsky, Yelena Chepurko,Dilip K. Tosh, Khai Phan, Zhan-Guo Gao, Edith Hochhauser, Kenneth
A. Jacobson. Anti-ischemic effects of multivalent dendrimeric A3 adenosine receptor agonists in
cultured cardiomyocytes and in the isolated rat heart. Pharmacol Res. 2012 Mar;65(3):338-46.; Choi IY,
Lee JC, Ju C, Hwang S, Cho GS, Lee HW, Choi WJ, Jeong LS, Kim WK. A3 adenosine receptor agonist
reduces brain ischemic injury and inhibits inflammatory cell migration in rats. Am J Pathol. 2011
Oct;179(4):2042-52) .
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St o, olMlkElo]=3} WESA]A  ((3aR,4R,6R,6aR)-6-(2-F &2 Z-6-(3-o}o] Q. =Hl F ol =) -9H-FH-9- )~
2, 2-tho|v e Eg}slo]| =2 F2(3,4-d][1,3]to] &E-4-U)W S E F53 &,

(d) A7) ((3aR,4R,6R,6aR)-6-(2-Z 22 -6-(3-0olo] Q. =l A o}r] = )-9H-FF2-9-2 )2 2-T}o| W& E| Eg}slo| =&
FRE[3,4-d][1,3]Ho] £&E-4-A)HetE S oE o~ 1§} 7l & g olul& W %4?4 (2S,5R)-5-(2-E 2 2-6-
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Evto] =3} wkeA e ©A
(b) A7 (a) GANA Al Z7HA 31ErE e Fago (H0H7]|E8 RI7|E 227 "7l 3 R-NY-R,2

(c) 71 (b) @AM Axd FHA| stdes DoklEvyo|=s} vkgA7|aL, dopAlEvol=std T34 3het
=29 FEEo Heler|e A7 Ravle BEAAT]= B

(d) Z71 (c) GAlNA Axd T0A stEo FE- 2 CHoH7]e] Ba7]E AAs= &
(e) 71 (d) GANA Azxd TTA spEel RANI-ReE WH-eA17]= &,

A7) AAA Ry R R 22 SRHOR S 94t 9otk 2
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4-e)mg i 0] o] o 3-clo] @ 2l Aol RS wg A7
((3aR,4R,6R,6aR)-6-(6-(3-o}o] . =ul A o}r] ) -9H-FH-9- )-2, 2t}o| W g Eg}elo| =2 F 2 [3,4-d][1,3]
oS &-4-e) e HEoo| =S FEFE WA

(d) A7 ((3aR,4R,6R,6aR)—-6-(6-(3-0}o] @ =il & obn] 1) -9H-F 2 -9-2 )-2, 2r}o] v el B E g} slo] =&
111,31 el S &-4-2)mE mlzofo] =0 oA EARS 7hste] 7k fFA17]aL ghebsFdte] thole &
S5 v, HEfFEHeMEAIESHIES 7hste] ((2R,3R,4R,5R)-3, 4-H] =~ (H E-fFE ol M E A 54 )~
5-(6-(3-ofel . il o}r| e ) -9l-Ff T -9- D) B Eg}efo] E 2 3f eh-2-eD) v Wl o] EE 538 vl

(e) 471 ((2R,3R,4R,5R)-3,4-H| = (H E-frE ol i A 54])-5-(6-(3-oFo] L F=rl Z opw] 1 ) -OH-F7 71 -9-< ) ]
Edtsto| 2 -2-) e aﬂzioﬂ O|EL wigEol =<9l F AEvlEAbe] =/ %% 7Fskel ((2R,3R,4R,5R)~
3,41 = (H E-R e rhol v d A - & A])-5-(6-(3-0Fo] 2. E=mll oy 1) -OH-FF -0~ H E &} e} o] = 247 ¢h-2-2) vl

g5 F5Ie 9
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o] )~ 0H-FF91-0-2) N HEestel S 2 F -2k HAjrlol 5B SEse WA %
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2rd F3E, §sE, oJddA 2 o5 gFHo= FHEHE 49 YHE TES A8 § on=
A71el 2z p3kE, SuistE, ojAdH@A ¢ o5 IEtHo= FHEHE § A 2 I Wl 43¢
=

2 g o] oldid fEAl= Svistd FE, odF Eo F3E Fd 2 vEus JEHER EAT F e,
o] w2 oldd =4 sgtEe] &ustEe A FdS 2te EE fulsltd JHE xSt 3ol

= g el ol Eﬂ%‘%ﬁﬂ%&~%%ﬂ Aol Al EaflE]o] 2 HHe eSS AlFste ZREE
2 Fojd # ot ZR2ede B E3EY 294 2(Ee) dehd ZEadS ¥WAE e NdsE o AR
%‘?9%15-ﬂ§%ﬂ TRegs PAHEE FrE F Ade A 7] BE AFAE I A FAHE
T Ut ZREEe oe & ddyd o2 33HEe] A U 7HEE v diHE 9 o] Aok &8y
= 98 Egsli).

rzegd gofst deH = @A X =, dE &

a) %% [Hans Bundarrd, Design of Prodrugs, p. 1 (©1985 Elsevier Science Publishers. 2 WIDDER,

Kenneth J. and GREEN, Ralph., Drug and enzyme targeting. Methods in enzymology. Volume 112. (©1985
Academic Press, Inc.];

b) ¥& [Krogsgaard-Larsen, P.; Bundgaard, H. A Textbook of Drug Design and Development, p. 113 ©
1991 Harwood Academic Publishers];

c) ¥3% [H. Bundgaard. (C) Means to enhance penetration: (1) Prodrugs as a means to improve the
delivery of peptide drugs. Adv Drug Deliv Rev. 1992; 8(1):1-38.];

d) ¥ [Nielsen NM, Bundgaard H. Glycolamide esters as biolabile prodrugs of carboxylic acid agents:
synthesis, stability, bioconversion, and physicochemical properties. J Pharm Sci. 1988 Apr;77(4):285-
98.1; &

e) & [Kakeya N, Nishimura K, Yoshimi A, Nakamura S, Nishizawa S, Tamaki S, Matsui H, Kawamura T,
Kasai M, Kitao K. Studies on prodrugs of cephalosporins. I. Synthesis and biological properties of
glycyloxybenzoyloxymethyl and glycylaminobenzoyloxymethyl esters of 7 beta-[2-(2- aminothiazol-4-yl)-
(Z)-2-methoxyiminoacetamido]-3- methyl-3-cephem-4-carboxylic acid. Chem Pharm Bull (Tokyo). 1984
Feb;32(2):692-8. ]
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de e doe 4 o) e B ddel xddEd.
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A7) Aol R D R A7 SRAeE Sa 94 EE v)old; U

(e) 471 (d) GANA Axd TA shgh=o] & Fo| /MNetsS st 34k 29 sgtes Axsh=
oA

B ool @ AAddl Az, 471 Pl mel, 89H) 59 BB ($)-2-(R-1-(2-FE2-6-(3-oko LH
Qobv] )0l F#1-9-2)-2- 5o = A o] T A )-3-3fo] B FA-N-s Pz olrlol =g AzsPov], ole] Az

WA e et gk

w4 1]

—

Cl
H il =
NT B ¥
;&» Sy e
N7 0 Ny
SR G
BFSA, Ticls TEA Ethanol

CHACN
sy
6 Yield = 98.83% 7 Yield = 86.14%

H:Sj HN
™Y

o NTTNT T

i) Al NH, HO i) BABITEMPO
B0 OBz ii) 2.2-DMP, p-TSA O>< i) SOCI,, Ethanal
Acetone HLC” CHa iii} Metmyl amine
g Yield = 89 35% 9

2

@' H? NH

=N

ST

o}
0 N o, NN
0 N c\ 4 HaCHN + HaCHN
BCHN»\S—{ .

H3C><CH3
10b 10c
Yield =31.80% Yield =34 15% Yield =7.06%

|
I I
\QNH
f L o, napt i
_O0%AcOH N al0y, NaBH, Mo
/JI\ "is=g08e% o <qu le/rLCI Yield = 79% o </N lN’:\\m
HyCHN o ol
’ & % HCHN H CHN’\LS z(
S HO H HO OH
10b 10a 5
%, A7) (9)-2-((R)-1-(2-F 2 2-6-(3-0ko] .52 4l 8 o}v] ) -0~ #1-9- 2 )-2-3h o] =5 4] o 5-A] )-3-3Fo] = F |-
S TS A LR AR A5 A Aok
(a) =22l (2R,3R,4S,5R)-2-0FA EA-5- (2 A SA | E) | Egalo] =2 571-3,4-T}o]| Y TholwlZz o] o] Eo]
2,6-tol SR 2FS A7 (2R, 35,45, 5R)-2- (M= L5 A M E)-5-(2,6-to] S 2 2-9H-FF1-9-2) H| E2}5}o]
ERFE-3,4-T0]Q o]z o EE F5ah v,

-(2,6-T}o| 22 2 -9H-F2-9-2 ) E|
(

—2-(d )=5 Edfeto] B 2573, 4-1ho]
ol zof o] Eef] 3-ofo] @ &l EJO}UJ A& WEeAIA (2R,35,45,5R)-2- 2=

=]
Hxd A e)-5-(2-F = =-6-(3-
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[0147]

[0148]

[0149]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

ZIHSdl 10-2016-0140549

ofe] & Ml v )0l F &1-0-2) Bl Ehsho] = 2 F -3 4-tho] &) Thollzol o EE FESHE WA

(c) 71 (2R,3S,4S,5R)-2-(MZ DA M) -5-(2-F R 2-6-(3-obo] L. il opv] ) -9H-F 7
F&-3,4-tho|d oz o] EE wehEd dREYolo] =l & et FF3te EYE F
g S, opxElol=sl REZAIA ((3aR 4R ,6R,6aR)-6-(2-FZ 26~
2, 2-tfo|MEH Egtslo| E2F 2 ([3,4-d][1,3]tho] §E-4-) M-S 5 F53t= A
(d) A7 ((3aR,4R,6R,6aR)-6-(2-F 2 Z-6-(3-o}o] & Zull & o}m] 4 )-9H-F 1 -9-9)-2 2-tlo| | d B Eg}slo]| ==
FEI3,4-d]l[1,3]The] &E-4-D)mehSS& old o=H3t AZ1 & g o7& WEAA (2S,5R)-5-(2-F 2 2-6-
(3-oFo] e el A o] .= ) -9H-F 1 -9- )-3, 4-tho] gf o] EF A -N-r|  H| E g} 3l o] E 2 FH-2-F} g Alnlo| =8 535}
= A, 2
(e) 7471 (25,5R)-5-(2-FR2-6-(3-¢}o] .Ml F o} =) -9H-F71-9-% ) -3, 4-t}0] 3} o] =F A -N-w| & B E g} 5} 0]
SR FA-2-7tEA ol =] ek o] JfENEEE st (5)-2-((R)-1-(2-FEE-6-(3-ofo] L =m0} r| 1)~
-F-9-9)-2-3l| EF Al | FA] )-3-3}o] EFA|-N-H| Z 2 gholmo] =& A Z3h= T

A, A7) Ehek 2R FAIEE obdld Al thare] ARl fstein Azl 4 ik

(a) &LEAA (2R,5R)-2-(6-F 2 Z-9H-F2U-9-U)-5-(3lo]| =2 AW &) g Eg}slo| = 237 2k-3,4-T}o] &8 o}A]
Eyolrsgl A7 E A,

() 7] (2) GANA AzE F0A] FES FAIS MOVE RE/E BEY WSAL F, RN-RE
mobrl-MAY], EE WEE

(c) &7 (b) GAlNA Az FHA| stdes DokEYo| =3} vkgA7|aL, dopAlEvtol=ste T4 345t
=29 P geler|s 47 RavR &

(d) 271 (¢) GANAN Az FHA stehzo] Fa- (079 Ba7]5 AAs= 9A);

(e) 71 (d) GANA Axd T34 sHeh=ol R-NI-ReE A7 ¢

_,d
2

—~

A7) AN Ry R Rt 22 SRHOR S 94 Bt 9ok 2

oo

(D A7) () AN Az ) S
& Fastel ey 29 HYES =
woagel o AAeeAE, 47 Pgel uet, B 129 FFES (5)-3-3to] EHA|-2-((R)-2-3Ho] =B A -
I=(6-(3-0ko] 2 2 2o} ) OH-FF 1-9-0 el 5 N Bt holrfol = Al o], ols] A% wEAE
o}

o] & GO vol&r]e] BEV|E AL, F He] sfR
gl

@
m9
~
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[0161]

[0162]
[0163]

[0164]

[0165]

[0166]

ZIHSd 10-2016-0140549

ol cl ¥
M S I = M B
ﬁ\lffJ 22-DMP, p-T3A <}N | :"I BzCITEA <f ll ,.T
a M v, o1 0 N/ o M N"
HO Acstone HO DMAP, DCM  BzO
e B Yield=89.03% g 0 Yield = 99.72% d
bl e
13 14 15
|
E 4
/I::l\/ <
NH: P SN ik
i ng; 1} 80% AcOH foN NaOl e
TEAEICOH - 0 M i) TBMSOTF, Py 8 M N-f-JI MelH
i . 2 il
Yield = 96.11% Yield=6973% B0 Yield = 86.48%
G .0
iy TBSO OTBS
16 17
|
|
E |
IH
IH

<fo“\“ i) PDC, DMF X
, L s I

] N’f’J 2 ;. 0 < :\“/k(_ b f‘-}N

i) SOCI;, Ethanol N & L. N’A

]
HO TBAF "
iii) Methyl amine HaGHM T 8]
. HaCHN
TBSOOTBs bl cig i OTBS  Yield = 05 45% b

TBSC

18 19 20

4

NH
y =N
MalQaMaBH, 0 ﬂ\l | N;J

0
HCHN ?/

HO  OH
12

el Fon] ) -9H-F H-9-Y ) o] ZA] )-N-H| & 5T

AL}

(a) EEZAA (2R,5R)-2-(6-FZ2-9H-FH-9-A)-5-(3lo| =EAIHE ) H E}slo| =2 Feh-3,4-T}0] &5 o)A
=3} HE-S-Al A ((3aR,4R,6R,6aR)-6-(6-Z 2 2-9H-F2-9-Y)-2 2-Tlo| WL g Eg}slo| 2 F=[3,4

d][1,3]tto] &&-4-A)WEr-ES F58E WHA;

A7) (938l = HA(R2-501 55 A1 (-0l
Zgolrlol =i thgo] BAE et Al skl Axd 5
==

(b) A7) ((3aR,4R,6R,6aR)-6-(6-F 2 Z-9H-3F2-9-U)-2, 2-tho| W Eg}slo| =2 F2[3,4 d][1,3]t}o] &~

4-9) H| EF-2-0 ‘%ﬂ}_ Z2go]l=2 H7kske] ((3aR,4R,6R,6aR)-6-(6-F 2 2-9H-F U-9-2)-2, 2~ EM we e Egt

Slo] =R F2[3,4-d][1,3]tFo] SE&-4-A)vE Wiz o] ES $531= WHA;

(¢) 7471 ((3aR,4R,6R,6aR)-6-(6-2 2 Z-9H-FH-9-U)-2,2-to| e ER}slo| =2 F 2 [3,4-d][1,3]t}o] =%~
3-olo] o il d o}l Ak HE-S-A] 7

4-A)vg HlZ ol o] E =5
((3aR,4R,6R,6aR)-6-(6-(3-o}o] L =l A o} v] =) -9H-FFH-9- )-2, 2t} o] g E}slo| =2 F 2 [3,4-d][1,3]
o] E&-4-A)HE HFO|EE F531= WA,
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[0167]

[0168]

[0169]

[0170]

[0171]

[0173]

[0174]

[0175]
[0176]

[0177]

[0178]

[0179]
[0180]

[0181]
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(d) 471 ((3aR,4R,6R,6aR)-6-(6-(3-0}o] Q. &=l A o}n] 1 )-9H-F21-9-¢ ) -2, 2r}o| W H g E g} sl o] =& 72 [ 3, 4-
dl[1,3]the] &E-4-d)Hd wlZol| o] Eo] ol EANS 7h8le] 71 SFAI7I A e Hete] tholg FAE
53 05, HEREUWEAIELZ Y ES 71819 ((2R,3R,4R,5R)-3,4-H] = (HE-FEtfo| e A H & A])-
5-(6-(3-oto] e Eul ol . )-OH-FH-9-A) H Eg}slo| B2 F&H-2-A)w|e MZo ) EE F53= A,

(e) 771 ((2R,3R,4R,5R)-3,4-H] 2~ (B E-HE t}o] v & A H 2 A] )-5-(6-(3-0o}o] L =l F o} 1] . ) -9H-F 1 -9- ) ¥l
Egstol =2 Fe-2-A)wE Wz o] ES HEZ %9 & LFUEAl=/vEES 7lske] ((2R,3R,4R,5R)-
3,4-1] 2~(B] E-H-el tho] ] € 418 § 2] )-5-(6-(3-0F0] 2. Wl A o} 1) -9H-F 21 -9-9) B E 2}ato] = 2 2h-2-9)) vl

Bee S5 Wi

(f) 271 ((2R,3R,4R,5R)-3,4-H] =~ (B E-HE o] v & A H 2 A] )-5-(6-(3-0}o] L =l F o}r] 1 ) -9H-FH-9-U ) H
Egslo]l =2 FH-2-) W eh2S od o 2E33 F wdoelwl s s)slel, (2S,5R)-3,4-H| A (HE-RdrtiolHE
AL A))-5-(6-(3-0Fo] Q. =Ml A o}r] 1) -9H-F U -9-U)-N-t| & gl Eg}slo| =2 F A-2-FHEAlulo| =8 S=535=

) A7) (25,5R)-3,4-B] 2~ (E E-HEvlo| W e A 22 A])-5-(6-(3-o}o] @ L wl A o}n] 1) -9H-F 1 -9- )-N-1| & )|
Egslo| 2 F-2-FMEAbulo| 2o BEREAdEFZ2elo]=E H7)sle] 3,4-Tho]dho] EEA]-5-(6-(3-0}0] Q.
Tl ol =) -9H-F 1 -9-A)-N-H & B Eglslo] =2 FA-2-7 Aol =8 F=5Fl= B 2

(h) 7] 3,4-t}o]sto] == A]-5-(6-(3-0}o] el A o}r] 1) -9H-F U -9-U)-N-v|d e E}slo] = 2 F-2-7HEA}
vfol= o] F o MRS S F3E] (9)-3-3Fo]| =FA-2-((R)-2-3}0] =& A|-1-(6-(3-0}o] S =wl F o} )~
OH-F+2-9-2) | EA])-N-H & Z 2 glojnfo| 2 & At .

obeel, 7] B 19 TR, 3] A 3% BAFE ohdld FEAYS SHom & & gov, 5]

sheba 32 EAEE oldY FEAL g3 go] Alxd 4 Aok
EREEY

R‘IH“N’RQ

=, 88y 39 ofdid FAl= vl @Al ofste] Azl 5 vk

N
e

[
Rs N N

A7) Al Ry a9, 7], 4AdY], 4idr] e g2 dxtola, XE g2 Yxtolt);

(b) &71 (a) SANA Az SA el R-NY-RE W57 &,
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[0182]

[0183]

[0184]

[0185]

[0186]
[0187]

[0188]

[0189]
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A7) AN R B RE A7 S@Ae

2 e, 7], n-dER-Adr], meohue-wdy], B U
(aromatic ring)ola, Y& =22 YUxjo|t};

riet

=]

gul

) 7] (b) WA ARE A shRe] Fagdel WAsE AAsD, Fet Yo
o1 39 BB Axse W

rigt
olo

o

2

oo o Aoz, 7] el ek, seh 119 sEQl (R)-2-(1-(2-2 2 2-6-(3-ole] L=l d o}

7)) -9H-FF1-9-%)-2- SlO|EFAFA]) ZE2a-1,3-00] &S A8k en, o] Alx wEA2 tEIt g
t}:
[WH&-2] 2]
MH MH
il e NﬁN
N
¢ ]l - ¢
o N N”’J\m i) MeOH NH» o N N&LCI
Bzo”w ii) NalO, NaBH., HO’\S z/
Bzo OBz Yield = 75.693% HO OH
8 11
ool g2 AAddAE, & dHd mE 25t obuld FEAZE HEE sERY APAA  HFol
(Control)& &2 F ofdl:xAl A3 ZAH EHAZ 43 CI-IB-MECA H]3le] frojdom wEds 7Han
A& st 53], AvEg Fod 9= Fo &4uA a9 Yegon, & Hels 1047
ol AAANA T ArolE HEFS FoHoR AAATE ZoRE veht dAH &4 F JdHE o
TSR ayF o WA s Ao® YEiT. ol B W mE oldd fiAlt AW FALR Foid 7
ol HEHPR Qe HELS A B AA S Gt dorng, HEF AW B ARARZA FE3HA AL
g 5 Jgs FAoEdnt. okge, HEFS gdd AT NS AGPES Falo] AE Eado] wEE A3
o, W HFYA WAAEI Y FE TAI AZ &4 A Bl wEAde] dojutau itk wEhd
AEe] AFE7 -t HEFY] o, 2E 9 XEYH AL JNER W, W ), H5EA, dxstel
my, smAs, Al Hds, 5o e WAy WA @A) o 2 5] swe] Hol &
£ WE W Fdsitk & 5 dvk. ol # W] wE oidid fEAl= HEFole v YA WA
o] Az P g oAlEA FE3A AFEE £ JSE FA & A

ob&el, & e wE oluld FEAlE ofvleAl A3 & EAAREA A&, ofvlxal A3 &4 5d
As g4 ¥, 9, AFEZ det Read 3 FAS/A54E, T/ gl RigdsE vHHE dew
RuEy v, ( Zhi-Dong Ge, Jason N. Peart, Laura M. Kreckler, Tina C. Wan, Marlene A. Jacobson,
Garrett J. Gross, and John A. Auchampach. Cl-IB-MECA[2-Chloro-N6-(3-iodobenzyl)adenosine-5-
Nmethylcarboxamide]Reduces Ischemia/Reperfusion Injury in Mice by Activating the A3 Adenosine
Receptor. J Pharmacol Exp Ther. 2006 Dec;319(3): 1200-10. ; Silvana Morello, Antonello Petrella,
Michela Festa, Ada Popolo, Mario Monaco, Emilia Vuttariello, Gennaro Chiappetta, Luca Parente and Aldo
Pinto. CI-IB-MECA inhibits human thyroid cancer cell proliferation independently of A3 adenosine
receptor activation. Cancer Biol Ther. 2008 Feb;7(2):278-84. ; Leo M. Gazoni, MD, Dustin M. Walters,
MD, Eric B. Unger, BS, Joel Linden, PhD, Irving L. Kron, MD, and Victor E. Laubach, PhD. Activation of
Al, A2A, or A3 adenosine receptors attenuates lung ischemia-reperfusion injury. J Thorac Cardiovasc
Surg. 2010 Aug; 140(2):440-6. ; Daniel P. Mulloy, MD, Ashish K. Sharma, MBBS, PhD, Lucas G. Fernandez,
MD,Yunge Zhao, MD, PhD, Christine L. Lau, MD, Irving L. Kron, MD, andVictor E. Laubach, PhD. Adenosine
A3  Receptor Activation Attenuates Lung Ischemia—Reperfusion Injury. Ann Thorac Surg. 2013
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Alexandra Litinsky,

Isak,
2011 Oct;179(4):2042-52.).

Shainberg, Ahuva

Am J Pathol.

Asher
2012 Mar;65(3):338-46.; Choi IY, Lee JC, Ju C, Hwang S, Cho GS,

Jeong LS, Kim WK. A3 adenosine receptor agonist reduces brain ischemic injury and

Bella Chanyshev,
Pharmacol Res.

)

Chepurko,Dilip K. Tosh, Khai Phan, Zhan—-Guo Gao, Edith Hochhauser, Kenneth A. Jacobson. Anti-ischemic
effects of multivalent dendrimeric A3 adenosine receptor agonists in cultured cardiomyocytes and in

inhibits inflammatory cell migration in rats.

the isolated rat heart.
e ofy

May;95(5):1762-7.
Lee HW, Choi WJ,

I

oy

=
il
o)

o
sl

A, B

[0190]

B

g
S

Aete
A Z A

=

=

]

SE
of, #A

A

_
=

=
=

= =

, A", WA, A

-

TC

=

B2
§, 2 oune] ;e obdd fx

o

2}#] (dragees),

=

Ao AxE

=5 AA,
2=
=

A,

2}2] (dragees),

L=

A,

A

A,

[0193]

—_

olo
I3

1

Tor

Z}4] (dragees), A&

=

A, =28 AgA,

F sk,

%

=

A ek A

A

il
m@

mﬁ

"

TC

g

l
=

A

Fe,

kel
=

A

X

EE

1]

=1
=

=& !

=1]
=

5, 92, AR =, A3t (invert sugar)

)

o]

(semi-solid) = A Zg& 59

B

B

of

B
el

il

Al

==
p.
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I
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A
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<
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gk FoEA, B o] HTt olE AAlde o3 AFEE AoR HAHAE FE A AN Fe
242 AR AN Yol A el
[0201] [A Ao 1]
[0202] Azd 1: 384 59 3FE((S)-2-((R)-1-(2-FZ22-6-(3-o}o] L=l A o} i) -9H-F T -9-U ) -2-} o] == A] o
B A])-3-3Fo] EZ A N-| T 2 ofuto] =) o] A %
[0203] [9H5-2] 1]
j:l\/[H . al P
N =N H-ClI
e o o
00 S Cl)\N/ N 5 <N ‘N/)\Cl | \ MNH
Bz0 S
Bz OBz  OTSA TiCk &5 o TEA  Ethanol
CHLCN
6 W 7 Yield =56 14%
; i ; i
HN HN
M | N =N
i i
) <N l'N’/Lu o) <N l'N’/Lu
e i) Ale MH, HO,H i) BAIBTEMPO
Bz0 0Bz ii) 2.2-DVP, p-T SA 0 i) SOCI5, Ethanol
Acetons HBCXCHE iii} Methyl amine
g Yield = 89.35%
9
; I
l
NH
f a8
0 N ’]\m 9 0 <N N//kCl
i N C‘ , HaCHN + HCHN
H3C><CH3
10b 10¢
Yield =31.80% Yield =34 15% Yield =7.06%
[0204]
| -_-——s
I E I E
b NH
NH
5 fNﬁl 30% AcOH Nigorhy  NalOi NaBH, ,an
o TN G s moeew o </N A vield=79% o <N lN’)\m
H-CHN 0 M Cl o
3 = - HsCHHN z(
% HO H HO O
10b 10a 5
[0205]
[0207] @A 1 _(2R.3S,4S,5R)-2-(CHIZ A ZA M E)-5-(2,6-C}o| F 2 2 -0-F #1-0-) H Eg}slo| E 2 F -3, 4-t}o] Y
oWl Z o) E (7)9] Ax
[0208] =254 (2R,3R,4S,5R)-2-0 | EA]-5-(Hl 2L S A v &) B Eg}elo] =2 F k-3 4-tho]d tho|dlzoo]E (7.5 g,

14.9 mmol) ¢} 2,6-Tho]EF22FH (3.09 g, 16.4 mmol)S oA EUO|EZ (50 mL)el] =<2 3 N,0-H]A(Ed}o]
wgad)olAEtrte]= (8.9 mL, 36.4 mmol) €NS 10~15% =<k A3 Z71e tb& 60 T oA 308 =<k
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[0209]

[0210]

[0212]

[0213]

[0214]

[0215]

[0217]

[0218]

[0219]

ZIHSd 10-2016-0140549

El
=
s
ko)
e
oo
2
o
|

w
S
@]
il
ot
N
s
o
o
=]
>
(e}
=]

—
=
=
=
i)
e
Wl

2glol=g 59.5 mmol)S ZH7} &
A3k 5 Wdw F2etol= (500 mL)e} 23} gL
03 wt & {§715S FET U A vl T

2l A9 AvEadyE Rl F7rA 34

(2R 3S,4S,5R)-2- (M2 A W E)-5-(2,6-T}o| F 2 Z-91-FH-9-A) H| Eg} o] = 2 F -3 ,4-T}o] A tolwlz

R N T

207 352 B4 dolgt e 2

'H NIR (500 MHz; CDCl3) & ppm 4.71-4.74 (dd, J = 12.22, 3.91 Hz, 1H), 4.85-4.93 (m, 2H), 6.12-6.14 (t,

J = 4.8 Hz, 1H), 6.16-6.19 (t, J = 5.38 Hz, 1H), 6.47-6.48 (d, J
7.82 Hz, 2 H),7.41-7.46 (m, 4H), 7.54-7.61 (m, 3H), 7.92-7.93 (d, J

5.38 Hz, 1H), 7.35-7.38 (t, J =
7.33 Hz, 2H), 8.02-8.06 (m, 4H),

8.28 (s. 1H); C MMR (125 MHz; CDCls) & 63.50, 71.59, 74.33, 81.56, 87.05, 128.14, 128.59(3),

128.63(2), 128.73(2), 129.10, 129.63(2), 129.838(2), 129.92(2), 131.38, 133.63, 133.87, 133.98, 143.81,
152.36, 152.64, 153.51, 165.13, 165.29, 166.03; mp = 76~80 TC.

A 2 0 (2R,3S,4S,5R)-2-(MF A A W E)-5-(2-F 2 Z-6-(3-0}0] L =l Foln] - ) -9-F2-9-< ) g E g} 3o =
ZHFH-3,4-t10]d o]l o)E (8)] AXE

GA 14 A" FHA FEE (204 mg, 0.32 mmol)ﬂr 3-olole =Wl dolyl dAkd (113 mg, 0.41
mmol)S A 7|5 3}l 1 & Egog ol (0.13 mL, 0.96 mmol)= A-2oA 24
& Ll

2] d 4= oleke (5 mL)ol =9 F
AlZE Fob mwksit), whgo] A4S Fold § uks NS 79t FETle] Aoz WAE Ay ARviEadR
wEste]  FAl ssE (2R, 35,4S,5R)-2-(MI 2L S A W E)-5-(2-F 2 2-6-(3-o}o] L =/l A o} w] &= ) -9~ -
9-A)HEZSo] E27Fe-3,4-to]d thowl o o]E (230 mg, 86.14 %)& LA},

dojzl s £4 dojehs vkt Zrh
HONR (500 MHz: CDCly) & ppm 4.71-4.90 (m, 5H), 6.13-6.17 (m, 2), 6.33 (br. s., 1), 6.43-6.44 (d,

J= 4.89 Hz, 1M), 7.04-7.07 (t, J= 7.82 Hz, 1H), 7.31-7.33 (d, J= 7.82 Hz, 1H), 7.36-7.46 (m, 6H),
7.53-7.61 (m, 4H), 7.70-7.71 (t, J=1.46 Hz, 1H), 7.88 (s, 1H), 7.94-7.96 (m, 2H), 7.99-8.01 (m, 2H),

8.07 -8.09 (m, 2H): C NMR (125 MHz: CDCls) & 43.91, 63.79, 71.56, 74.43, 80.97, 86.40, 94.49,

119.07, 127.14, 128.40, 128.52(3), 128.62(2), 128.71, 129.32, 129.68(3), 129.86(2), 129.93(2),
130.39(2),133.41, 133.69, 133.78, 136.72, 136.80, 138.39, 140.20, 150.05, 155.00, 165.17, 165.31,
166.11; mp = 80~84 TC.

@A 3 @ ((3aR.4R.6R.6aR)-6-(2-FZ&E-6-(3-0}o] 2. LWl A o}n]| 1 )-9H-FH-9-U)-2,2-Tlo| W E H Eg}slo]| =&
F2[3,4-d][1.3]To]&E-4-) kS (9)9] AXx
A

371 A 2004 A xE F=7HA SEE (20 g, 24.09 mmol)S HWERESE R uo}l (1 L)d =9l
= 1S 49 w53t Eglg FAE dud. olg/ ddX EFE FHA g,

F OFAIE (400 mL)ell Hel 3 2 2-vo]w|EAZ 23 (23.68 mL, 193.15 mmol) ¥} p-EFAAFY
I fo]=dolE (7.34 g, 38.63 mmol)& A7k ¥ F vhE AolA 1243F FF wwkEt}. ¥h3-o] fAS
3] ¥3} AU ER £9 (400 ) H7ME & %%@1‘% et FF5te] FREFE(4 x 250 L)
g o5 23t AFHER FEIAeE MHe) b il B4R dxEelh. S

o Bl 53 F dojd e HdY ARvEIY9R 04 Z7HA) 3l¢HE ((3aR,4R,6R,6aR)-6-
o] ) -9H-F1-9-9)-2, 2-tho| Ml H Egtslo]| E 2 F 2 [3,4-d][1,3] Fho] S&-4-¢

Ao7 shtzel w4 Holehe thev} 2.
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' NMR (500 MHz; CDCl;) & ppm 1.36 (s, 3H), 1.62 (s, 3H), 3.77-3.80 (dd, J= 12.71, 1.95 Hz, 1H), 3.95-

3.98 (dd, J= 12.71, 1.95 Hz, 1H), 4.48-4.49 (d, J= 1.46 Hz, 1H), 4.68 (br. s., 1H, exchangeable with
D0, OH), 4.74 (br. s., 20), 5.09-5.11 (dd, J= 5.86, 1.46 Hz, 1), 5.15-5.17 (t, J= 5.38 Hz, 1),

5.77-5.78 (d, J= 4.40 Hz, 1H), 6.81 (br. s., 1H, exchangeable with D,0, NH), 7.03-7.06 (t, J= 7.82 Hz,
1H), 7.30-7.31 (d, J=7.33 Hz, 1H), 7.59-7.61 (d, J= 7.82 Hz, 1H), 7.67 (s, 1H), 7.70 (s, 1H); 13C NMR
(125 MHz; CDCls) & 25.26, 27.63, 43.93, 63.37, 81.52, 82.98, 86.12, 93.89, 94.55, 114.18, 120.09,
127.19, 130.44, 136.86(2), 139.93, 140.01, 148.80, 154.50, 155.14; mp = 82~86 C

2Hp-2-7HEatelE (10)e] Al

7 4_: (28,5R)-5-(2-2 2 2-6-(3-0ko] . i Fo}v] e )-OH-FF ¥1-9-91)-3, 4-C}o] Sho] £ F A -N-] &l ] E e} 5}l

A7) @A 304 AxE F7HA 8EE (15 g, 26.89 mmol)S oA EUO]EF-E (130 mL, 1:1) &Ho] K¢ 5
(tholot A EAJofol o )-wlAl (19 g, 59.16 mmol)T 2,2,6,6-ElEddd 1-#Hgcid=24 (840 mg, 5.37
mol)S A7} & Thd A4 4A1ZF wRkeTh wbSo] A S FQl 3 T wbE IS 7t FEHste] A A
o] A FHAE 2 A 3k (15 g, 26.23 mol)E A4 7]5F ol F4= oleke (500
mL) ]l ! od F2go]= (9.52 nl, 131.17 mmol) 3] 2718 th ALdA
12417 wkghe), wkgo] 9 AS 39l @ & wkg S 79t FEE] AT glo] oE oxE FHAE A
] .5 g, 25.84 mmol)ol] w€elwl (750 mL, 2 N THF &)& 2 7}3k
< 2 T ZSF ol wFS v Aozl xtE Ay A=Ev)

Lo 32

-

gy Eglslol 2 Fek-2-7}BAlulo]|= (5 ¢, 31.80 %) S AU},
Aolzl 3B A dojgy: e 7).
" ONVR (500 MHz: DMSO-d) & ppm 2.72-2.73 (d, J= 3.91 Hz, 3H), 4.17 (br. s., 1H), 4.33 (s, 1H),

4.55-4.56 (m, 1H), 4.61-4.62 (br. d., J= 4.89 Hz, 2H), 5.56-5.57 (d, J= 6.35 Hz, 1H, exchangeable with
D0, 2'-OH), 5.71-5.72 (d, J= 3.91 Hz, 1H, exchangeable with D,0, 3'-OH), 5.92-5.93 (d, J= 7.33 Hz,

M), 7.11-7.14 (t, J= 7.82 Hz, 1H), 7.35-7.37 (d, J= 6.84 Hz, 1H), 7.59-7.61 (d, J= 7.82 Hz, 1H), 7.75
(s, 1H), 8.27-8.28 (br. d., J= 5.38 Hz, 1H, exchangeable with D,0, NH), 8.48 (s, 1H), 8.98-8.99 (br.
t.. J= 5.86 Hz, 1H, exchangeable with D0, N'H); C MMR (125 MHz; DMSO-ds) & 26.07. 43.02, 72.79,

73.42, 84.95, 88.10, 95.12, 119.46, 127.31, 130.99, 136.06, 136.51, 141.57, 142.23, 150.00, 153.44,
155.31, 170.14; mp = 207~209 C

9A 5 (S)-2-((R)-1-(2-FEZ-6-(3-olo] L =Ml @ o} & ) -9H-FF 31 -9-% ) -2-3} O] EFA| o FA])-3-3} o] = F A~
N-Hg 2 goluto]l=(5) A=

A7] @Al 4o AzE FIHA SEHE (2.0 g, 3.67 mmol)S E/FEFE (210 mL, 1:2)° ¥ F 0 CTE Izt
gt g &F HololQuolE (1.57 g, 7.34 mmol)E AH7Fet & Z2 2EA 2 AIZE Fob wwkst). dkgo
A4S Fol 3 F 2~F BEEol=dlo]= (694 mg, 18.35 mmol)E FH71E F 1A woF wukdith, wkg-o] ¢}
AL F9 3 F kS ag 79 HEFI AAE EFQ (3 x 50 mL)S o] &3te] AUEHE I IS AY A=
nfE g E Beste] 4] 24 3% (1.58 g, 79 %S ).

o7 shgme] B4 Hlojehe T P,
1H NMR (500 MHz; DMSO-ds) & ppm 2.40 (br. s., 3H), 3.53-3.60 (m, 1H), 3.71-3.73 (d, J=10.27 Hz, 1H),

3.85 (br. s., 1), 3.95 (br. s., 2H), 4.60 (br. s., 2H), 4.98-5.00 (t, J= 5.38 Hz, 1H, exchangeable
with D0, OH), 5.19-5.20 (t, J=5.86 Hz, 1H,exchangeable with D0, OH), 5.78-5.80 (t, J=5.38 Hz, 1H),

7.10-7.13 (t, J= 7.82Hz, 1H), 7.35-7.36 (d, J= 6.84Hz, 1H), 7.59-7.60 (d, J= 5.86 Hz, 2H,exchangeable
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with D,0, NH), 7.73 (br. s., 1H), 8.30 (s, 1H), 8.85 (br. s.. 1H, exchangeable with D0, NH); C MR
(125 MHz: DMSO-d;) & 25.59, 42.98, 62.02, 62.25, 80.43, 84.90, 95.11,118.57, 127.27, 130.96, 136.03,

136.45, 140.78, 142.34, 150.69, 153.53, 155.17, 169.31; HRMS (FAB) m/z calcd for CmeClINAL[M+NaT
546.0279, found 569.0162; mp = 226-229 C

[HA]e] 2]

Az 2: st8t4 119 S3E ((R)-2-(1-(2-F 2 2-6-(3-oto] e EwlFotr| 1 )-9H-FH-9-¢U)-2- F}o|=FA] 4
EAD) Z23-1,3-tho] &) 4] AF

[HF&-2] 2]

NH NH
N N~
| M
¢ ]l . % j]\/L
o N N”’l‘m i) MeOH NHa AN N’pL\CI
Bzorﬁ ii) NalO, NaBH. HO/\S z
820 OBz Yield = 75.69% wd bH
8 11

AN 19 wA 2004 AF" F7HA 3HHE (230 mg, 0.27 mmol)S wWlEked R o}l (25 ml)d] <l 3 A
N o dojz EFE F7HA (

=
mg, 0.47 mmol)E AAld 19 ©&A 5 2 38t (109 mg, 75.69 %)< 4A

o}.

Ao 3}FE] 4 dojeles vy ).

1H NMR (500 MHz; DMSO-dg) & ppm 3.13-3.17 (m, 1H), 3.22-3.26 (m, 1H), 3.43-3.47 (m, 2H), 3.54-3.56
(m, 1H), 3.83 (br. s., 2H), 4.41-4.42 (br. t., J=5.38 Hz, 1H, exchangeable with D,0, OH), 4.60 (br.
s., 20), 4.73-4.75 (t, J= 5.38 Hz, 1H,exchangeable with D;,0, OH), 5.13 (br. s., 1H, exchangeable with
D0, OH), 5.80-5.82 (t, J= 4.89 Hz, 1H), 7.11-7.14 (t, J= 7.33 Hz, 1H), 7.36-7.37 (d, J= 7.33 Hz, 1H),
7.59-7.60 (d, J= 7.82 Hz, 1H), 7.75 (s, 1H), 8.29 (s, 1H), 8.82 (br. s., 1H, exchangeable with D)0,
NH); 13C NMR (125 MHz; DMSO-ds) & 43.01, 61.12, 61.23, 62.64, 80.90, 84.53, 95.12, 118.56, 127.36,
130.99, 136.04, 136.58, 140.68, 142.44, 150.73, 153.40, 155.12; HRMS (FAB) m/z calcd for Ci7HioCl1INsOs

[M+Na]+ 519.0170, found 542.0054; mp = 170~172 C

[2A]e] 3]

Az 3: 334 129 SH3HE((S)-3-3}o] EZA|-2-((R)-2-3} o] EEA|-1-(6-(3-0}o] @ =l A o}v] i )-9H-F -9~
DA EA)-N-HEZZ Holulo|= )] A|ZF
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[0242] [Wh&-2] 3]

Ci cl
j"] \N <.}-N | xN /N \..N
ﬁ\l L 21 2opup DTS4 N N&J BzCITEA ¢ o 2l
(8] i iRt Gl s DR 0 M

HO Acstone HO DMAP, DCM  BzO

e B Yield= 89.03% g 0 Yield = 99 72%

4 14 15

/@\/ 4

MH> I I MNH

| eNf; i} 80% ACOH {,fom neowe
TEAEICH 0 i i) TBMSOTF, Py 8 M N-f-JI MeCH

P BzO ;
Yield = 96.11% Yield=6973% Bro Yield = B6.48%

0. .0
o <35 TBSO OTBS

16 17

¥ B B | MNH
“ ] PDC, DUF ¢ f»m i
o N7 i) SOCI,, Ethanol 0 N N-;'-J 5 & I\AN
HO TBAF & I N/

i)y Methyl aming HaCHM S -7 T
4 THE HacH

18 19 20

NH

/N N

NalOy/NaBH o ﬂ\l [ coel
e g 0 M

HCHN
HO OH

12
[0243]

[0244] A 1: ((3aR.4R.6R.6aR)-6-(6-F 2 2Z-9H-FH-9-)-2 2-to|dHHEZ S| =2 F2[3.4 d][1.3]5}0] 2<%
4-9)veke-(14)9] Ax

[0245] (2R,5R)-2-(6-E 2 2-9H-F7-9-¢)-5-(Fle| =FA A ) B Eg}elo]| =2 57 e+-3 4-T}o] & (4.8 g, 16.74 mmol)}

2,2-tho| Wl EAZ 23 (10.26 mL, 83.71 mmol)S A 7|F sl Al T ofAE (120 nl) o =9 ohe p-EF

d Axy AF B glol=olE (3.18 g, 16.74 mmol)S A7F gF & H-2olA 4A13F Rk givh, wh-go] 4AS

¥3} BRI AUYER 902 whgs FAS. wedS U9 wFdte] F22XE (4 X 20 L)

= shal Ak o F4EE ARSI, g9 s

((3aR,4R,6R,6aR)~6-(6-FF = -9~
S (4.87 g, 89.03 %) AAUr}.

do
i
i
©
i

[0246]

[0247] I NMR (500 MHz; CDCl3) & ppm 1.38 (s, 3H), 1.65 (s, 3H), 3.80-3.83 (dd, J= 12.22, 1.46 Hz, 1H), 3.95-
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3.98 (dd, J= 12.22, 1.46 Hz, 1H), 4.53-4.55 (g, J= 1.95 Hz, 1H), 4.86 (br. s., 1H), 5.10-5.11 (dd, J=
5.86, 1.46 Hz, 1H), 5.19-5.21 (dd, J= 5.86, 4.40 Hz, 1H), 5.99-6.00 (d, J= 4.89 Hz, 1H), 8.25 (s, 1H),
8.75 (s, 1H); 13C NMR (125 MHz; CDCl;) & 25.22, 27.55, 63.22, 81.51, 83.35, 86.43, 94.02, 114.51,

133.25, 144.73, 150.50, 151.71, 152.31; mp = 146-150 C

2:  ((3aR.4R.6R.6aR)-6-(6-F 2 Z-9H-F#-9-2)-2 2-t}o|HHH Egsto| =2 F2[3,4-d][1,3]t}o] = &-
- ezl o] E(15)9] A=

A7) @A 1o AR A 3EHE (2.8 g 8.56 mol)S F5 wlgd F2eko]= (100 mL)el %<l
Zbgk v Eglogolyl (3.6 mL, 25.70 mmol)¥} tolw€oln]:=s] 2] (21 mg, 0.17 mmol)& %
2olol= (1.5 mL, 12.85 mmol)E Z& SEoA A3 A7k v ALA 247 Ft awk
et & 23} IFAUYEF §doF wkgs FTAdT. weds A wFete] Hdd 22
F2% o ¥3} AU EF FEAoR AFHsta it vadlg FeER Xl
T By e Ay AEvtEad R Beste] F3HA 35HE ((3aR,4R,6R, 6aR)-6-(6-F
L2-tho|HEHEH Egslo| =2 F R [3,4-d][1,3]tho] &&-4-d) v’ wlZoo]E  (3.68 g,

do7l BgHEe B4 wole: Tt gk,
1H NMR (500 MHz; CDCl3) & ppm 1.40 (s, 3H), 1.62 (s, 3H), 4.42-4.46 (dd, J= 11.73, 3.9 Hz, 1H), 4.61-

4.64 (m, 2H), 5.12-5.13 (d, J= 2.93 Hz, 1H), 5.53-5.54 (d, J= 5.86 Hz, 1H), 6.15 (s, 1H), 7.29-7.32
(t, J= 7.33 Hz, 2H), 7.47-7.50 (t, J= 7.33 Hz, 1H), 7.79-7.81 (d, J= 7.82 Hz, 2H), 8.21 (s, 1H), 8.64

(s, 1H); 13C NMR (125 MHz; CDCl;) & 25.36, 27.15, 63.99, 81.42, 84.07, 85.04, 91.87, 114.92,

128.31(2), 129.07, 129.39(2), 132.42, 133.33, 144.10, 150.79, 151.40, 152.02, 165.80; mp = 50-54 C.

Al 3 1 ((3aR,4R,6R,6aR)-6-(6-(3-c}o] 2 =Ml A o}r] - )-Ol-F71-9-¢)-2,2 Go|wHe Eelslo| =2 F2[3,4-
1[1.3]go] & &-4-d)r el Wz o]E(16)2] Ax

A7) FA 2004 AFE F=1A FFE (1.24 g, 2.87 mmol)E AAld 19 WA 2¢F U W o=z Az
A stE ((3aR,4R,6R,6aR)—6—(6—(3—0}0]FLE%_@O]-U]J_) - 2-9-9)-2 2tlo| W e Er}slo| = 25
[3,4-d][1,3] 0] &&-4-)HE MlZolE (1.73 g, 96.11 %) & AU},

207 SHgrEe BA dole theu 2
1H NMR (500 MHz; CDCls) & ppm 1.42 (s, 3H), 1.63 (s, 3H), 4.45-4.59 (m, 1H), 4.59-4.61 (m, 2H), 4.80

(br. s., 2H), 5.17 (d, J= 3.43 Hz, 1H), 5.58-5.59 (d, J= 5.86 Hz, 1H), 6.09 (s, 1H),6.34-6.35 (t,
J=5.38 Hz, 1H), 7.02-7.05 (t, J= 7.33 Hz, 1H), 7.30-7.31 (d, J=7.82 Hz, 1H), 7.34-7.37 (¢, J= 7.33 Hz,
2H), 7.49-7.52 (t, J= 7.33 Hz, 1H), 7.58-7.60 (d, J= 7.33 Hz, 1H), 7.71 (s, 1H), 7.77 (s, 1H), 7.90-

7.91 (d, J= 7.33 Hz, 2H), 8.36 (br. s., 1H); C NMR (125 MHz; CDCly) ©25.47, 27.21, 43.81, 64.35,

81.71, 84.21, 85.03, 91.38, 94.55, 114.61, 120.52, 126.85, 128.32(3), 129.43, 129.62 (2), 130.34,
133.18, 136.53, 139.16, 140.99, 148.68, 153.34, 154.60, 166.02; mp = 68-72 C.

Al 4: ((2R,3R.4R.5R)-3,4-H| =~ (HE-FETio|{E A A& A])-5-(6-(3-0}0] @ =l A o} 1) -9f-F 7 -9-U ) H E
glato]l =2 Fd-2-)mel Hzo|EU7)S AR

[} =
ATk, olFA Ao thol& {](85g1447mM)
LEZ Z¢o]E (TBDMSOTf) (13.3 mL, 57.88 mmol)E P‘&
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F 50 TolA 54 FQ wdth. gl AL A F owgAe WaAITZetol=/Be Fujd F f7]
¢ B, X8 GNSAUEF §9), 2en X8 99 $HS3, 28 ASHEF £goR ANT dg 3
A ovhg FREE Az g el $5® F gojx 2AE AY AzvhEndy Felste] T4
SR ((2R,3R,4R,5R)-3, 4-4] 2=( 8] E-3 8 Tho] ] &4 2541 )-5-(6-(3-0k o] @141 do}v] e )-0H-FF 21-9- ) B =

galolm R Fat-2-Ad)WE wlZoo|E  (4.47 g, 69.73 %) & AT},
Aojx 3}gEe BA doles oSy gt
" ONMR (500 MHz; CDCls) & ppm -0.17 (s, 3H), 0.01 (s, 3H), 0.1 (s, 3H), 0.12 (s, 3H), 0.83 (s, 9H),

0.93 (s, 9H), 4.39-4.41 (m, 1H), 4.51-4.55 (dd, J=12.22, 4.40 Hz, 1H), 4.58-4.59 (t, J= 4.40 Hz, 1H),
4.74-4.78 (dd, J= 12.22, 4.40 Hz, 1H), 4.82 (br. s., 2H), 5.07-5.09 (t, J= 4.40 Hz, 1H), 5.88-5.89 (d,
J=4.40 Hz, 1H), 6.26-6.28 (t, J= 6.35 Hz, 1H), 7.02-7.05 (t, J= 7.82 Hz, 1H), 7.31-7.33 (d, J=7.82
Hz, 1H), 7.38-7.41 (t, J= 7.82 Hz, 2H), 7.52-7.55 (t, J= 7.82 Hz, 1H), 7.59-7.60 (d, J= 7.82 Hz, 1H),

7.72 (s, 1), 7.84 (s, 1H), 7.98-8.00 (dd, J= 8.31, 0.97 Hz, 2H), 8.32 (s, 1H); C NMR (125 MHz:
CDCly) & -0.00, 0.11, 0.26, 0.54, 30.63 (3), 30.74 (3), 34.61 (2), 49.19. 68.45, 77.09, 79.28. 87.24.

94.71, 99.46, 125.63, 131.74, 133.32 (3), 134.52, 134.59, 135.23, 138.10, 141.41, 141.46, 144.66,
145.99, 153.87, 157.99, 159.53, 171.15; mp = 68-70 C.

E17 5: ((2R.3R.4R.5R)-3.4-¥]2=(E] E-H &l cho] v & 1) % A )-5-(6-(3-0}o] © el ohv] ) -Glf-F -0~ B =
ehstol = 2 3 eh-0-ol)wghe (18)0] Al
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o622 % A])-5-(6-(3-0}o] .= 4 A o} 1) -0~ FF 91-0-41)
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dojzl s £4 dojehs thedt Zrh
HONWR (500 MHz: CDCls) & ppm -0.58 (s, 3H), -0.13 (s, 3H), 0.11-0.13 (d, J= 7.33 Hz, 6H), 0.74 (s,

9H), 0.95 (s, 9H), 3.68-3.71 (d, J= 12.71 Hz, 1H), 3.92-3.95 (d, J= 12.71 Hz, 1H), 4.15 (s, 1H), 4.32-
4.33 (d, J=4.40 Hz, 1H), 4.73-4.88 (m, 2H), 5.03-5.05 (dd, J= 7.33, 4.40 Hz, 1H), 5.75-5.77 (d, J=
7.82 Hz, 1), 6.39 (br. s., 1H), 6.73 (br. s., 1H), 7.03-7.06 (t, J= 7.82 Hz, 1H), 7.30-7.32 (d, J=
7.82 Hz, M), 7.59-7.61 (d, J= 7.82 Hz, 1H), 7.70 (s, 1H), 7.76 (br. s., 1H), 8.35 (br. s., 1H); C
MR (125 MHz: CDCly) & 0.00, 1.30, 1.35, 1.38, 31.62 (3), 31.75 (3), 35.61 (2), 49.54, 68.95, 79.91,

79.96, 95.50, 96.96, 100.51, 127.37, 132.70,136.30, 142.42, 142.57, 146.54, 146.61, 153.78, 158.46,
160.79; mp = 82-86 TC.

B 60 (25,5R)-3,4-H] 2= (B E- S cho] v & 4 & & A])-5-(6-(3-0}o] @ Ml obr] 1 )-OH-F91-9-9D)N-v & _¥]
Fol = 2 Feh-g-7H Arho] = (19)9] A%

(m
ol

o
A
%
X
a1

ol AFzH FA 3FE (450 mg, 0.63 mmol)$} FFulF tol|ARH|E (5.47 g, 14.54 mmo
Al H 5

DE da 7157 skl DUF (50 mL)oll =591 # A2olM 12413 gk wwkghe}. wheo] ehd& el 3 5 A4
H aAE 22 AFste] A SHAE A olFA FojFl AF FHAl (450 mg, 0.62 mmol)E HA 7] sl
A EE olEhe (10 mL)ol ¥ F 0 T2 W¥7e b Molod F2efel= (0.25 mL, 3.10 mmol)S A3 =
7heE % Ad2olA 5 AZE Eob mnkdn, wbge] ¢hAS &9l 3 F WS A wFHeaL oY opAE ol E/
=l 2 F f71eSe = L ASUEF FE&NoR AHF g b vl FeeR dxsslt
S stell w5 F T olE AAEE AU of¥Al dojxl JE ClAHE Aa V15 shollA HEolnl/2
N-THF &g 7heh § Aol A 12A413F Feb anbgieh, whgo] hds 8l & F s A9 53 Me
A4 AzviEa9 2 2Este] FA SEE (25,5R)-3,4-H (B E-FErto M@ d b S A])-5-(6-(3-0Fo] &
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Sl ob ] 1) -0 F 91-9-2)-N-m & B Eebelol £ 2 eh-2-7HAbmko] £ (400 mg, 85.65 $)& AL},
207 352 B4 dolgt e 2o
1H NMR (500 MHz; CDClz) & ppm -0.61 (s, 3H), -0.16 (s, 3H), 0.15 (s, 3H), 0.25 (s, 3H), 0.71 (s, 9H),

0.97 (s, 9H), 2.93-2.94 (d, J= 4.40 Hz, 3H), 4.33-4.34 (d, J= 3.42 Hz, 1H), 4.51 (s, 1H), 4.72-4.94
(m, 3H), 5.82-5.84 (d, J= 8.31 Hz, 1H), 6.42 (br. s., 1H), 7.03-7.06 (t, J= 7.82 Hz, 1H), 7.30-7.32
(d, J= 7.33 Hz, 1H), 7.59-7.61 (d, J= 7.82 Hz, 1H), 7.70 (s, 1H), 7.75 (s, 1H), 8.36 (br. s., 1H),

9.42-9.43 (d, J= 3.91 Hz, 1H): C MMR (125 MHz: CDCls) & 0.00, 1.19, 1.21, 1.40, 23.71, 24.00,

31.53(3), 31.58, 31.78 (2), 35.64, 49.60, 78.09, 81.25, 92.53, 95.48, 100.56, 127.30, 132.72, 136.34,
142.44, 142.61, 146.64, 146.79, 154.27, 158.70, 160.96, 175.92; mp = 80-84 TC.

A 7: (28.5R)-3.4-Tho] Bho] = A|-5-(6-(3-0ko] & =l A ofu] 1 )-9H-F & -9-%)-N- W& H|Ee}slo] = F ek
2-7FEAlmlo]l =(20) 9] AX

F7] GA 6ol A" FHA 3= (65 mg, 0.08 mmol)S HA 71§ stelA 4 THF 591 & HERES

BHEEeOl S (TBA) (0.4 nl, 0.43 muol, (11 §) TH))E A7k the BeolA] 1A $eb myaie,
weel $Ae A F F WAL wsh FEF WAE AW AzviEaduz Fesl F0A BgE

H
(28,5R)-3,4-t}o] 3} o] =& A|-5-(6-(3-o}o] L =l A o} u] 1= )-9H-F-9-U )-N-v| 2 H Eg}3}o| =2 F&-2-7} 54}
kol = (52 mg, 95.45 %)= AT},
Aol 3gEo B4 dHolel= vS3 Zu).
H NMR (500 MHz; DMSO-ds) & ppm 2.70-2.71 (d, J= 4.40 Hz, 3H). 4.14-4.16 (t, J= 3.91 Hz, 1H), 4.31

(s, 1H), 4.57-4.60 (dd, J= 11.73, 6.84 Hz, 1H), 4.67 (br. s., 2H), 5.56-5.57 (d, J= 6.35 Hz, 1H),
5.72-5.73 (d, J= 4.40 Hz, 1H), 5.96-5.97 (d, J=7.33 Hz, 1H), 7.09-7.12 (t, J= 7.82 Hz, 1H), 7.35-7.36
(d, J= 7.82 Hz, 1H), 7.56-7.58 (d, J= 7.82 Hz, 1H), 7.72 (s, 1H), 8.29 (s, 1H), 8.42 (s, 1H), 8.53

(br. s., 1H), 8.85-8.86 (m, 1H): C NVR (125 MHz: DNMSO-ds) & 25.81, 42.74, 72.56, 73.49, 85.09,

88.26, 95.06, 120.42, 127.11, 130.95, 135.86, 136.13, 141.17, 143.10, 148.70, 152.94, 154.86, 170.34;
mp = 178-182 TC.

T 8: (S)=3-8}o] = EA|-2-((R)-2-3} 0] =5 A]-1-(6-(3-0Fo] @ el Hopw] i) -9H-FF &1 -9-S) ol ZAD-N-w & T &
Folulol=(12) 9] AZX

o

F7] @A 7oA Az =704 33E (52 mg, 0.10 mmol)S AAd 19 w@A 59 BU3 WHor Axsld]
}7] 24 3}etE (35 mg, 83.33 %)< AT},

o171 shghEel w4 doleh e Bk,

o

ne

2=

1H NMR (500 MHz; DMSO-d¢) & ppm 2.35 (s, 3H), 3.5-3.6 (m, 1H), 3.72-3.74 (d, J= 9.29 Hz, 1H), 3.86
(br. s., 1H), 4.00 (d, J= 4.40 Hz, 2H), 4.66 (br. s., 2H), 4.99 (br. s., 1H,exchangeable with D)0,
OH), 5.21 (br. s., 1H,exchangeable with D;0, OH), 5.87 (br. s., 1H), 7.08-7.11 (t, J= 7.82 Hz, 1H),
7.35-7.36 (d, J= 6.84 Hz, 1H), 7.56-7.57 (d, J= 6.35 Hz, 2H, exchangeable with D0, NH), 7.71 (s, 1H),
8.22 (s, 1H), 8.30 (s, 1H), 8.37 (br. s., 1H exchangeable with D,0, NH): ~C NMR (125 MHz: DMSO-ds) &
25.53, 42.81, 61.98, 62.26, 80.30, 84.62, 95.09, 119.43, 127.11, 130.91, 135.81, 136.16, 140.19,
143.31, 149.79, 152.98, 154.66, 169.42; HRMS (FAB) m/z calcd for CigHziINGO, [M+Na]+ 512.0669, found

535.0578; mp = 176-182 C.
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[ Al 4]

Aze] 4: 3484 219] HFE (R)-2-(2-3to] EFA-1-(6-(3-0ko] S = opr] 1 )-9H-F &1-0-9) ) o EA T2 @
“1.3-the] 2 el A%

[9-54) 4]
{ | % A
I

NH NH
NeS NaOMelMeOH Moy 80% AcOH T
C ) lmeMmH, o TN _BEROH A
N=" 7 Yield = 93 60% g N Yield = 76.95% €T
Ele-/\Q HOM;_Z o "™
HO/\S_{
0.0 0
b4 L HO  bH
16 E - 29 23
NH
wa
.|
NalO4/NaBHy og‘l W
MeOH: H,0 HD/\?{
Vield = 80.15%
HO  bH
Vi §
A (@ﬁ4R@6ﬁ%&%%&ﬂﬂi i dolm] e )-9H-3F9-9-91)-2.2-t}o] ™Y HEZ}sto] =R FE
[3.4-d1[1.3]cko] Sd—4-9) W] 812 (22) 8] A%
AAef 1] @A 294 AZE FHA SFE (1.73 g, 2.75 mol) S AAd 39 @A 59 F HHow F

) &t
7HA SHEHE ((3aR,4R,6R,6aR)-6-(6-(3-0Fo] © A obn] 1) -9H-F & -9-21 )-2 2-Tho] w|e ® Eg}slo] =z Fa
3,4-d]1[1,3]tho] & %-4-2) WS (1.04 g, 93.69 %)< ATt

ol shatEel BA dojehs tgu P},

—

' NR (500 MHz; CDClz) & ppm 1.36 (s, 3H), 1.63 (s, 3H), 3.75-3.80 (t, J= 11.24 Hz, 1H), 3.95-3.97

(d, J= 12.71 Hz, 1H), 4.52 (s, 1H), 4.79 (br. s., 2H), 5.10-5.11 (d, J= 4.89 Hz, 1H), 5.19 (br. s.,
1H), 5.82 (d, J= 3.91 Hz, 1H), 6.58 (br. s., 2H),7.01-7.04 (t, J= 7.82 Hz, 1H), 7.29-7.30 (d, J= 6.84

Hz, 1), 7.58-7.59 (d, J=7.33 Hz, 1H), 7.69 (br. s., 2H), 8.33 (br. s., 1M): C NMR (125 MHz: CDCls)

& 2b.24, 27.66, 29.65, 63.36, 81.68, 83.03, 86.12, 94.26, 94.54, 113.93, 121.24, 126.80, 130.32,
136.52, 136.58, 139.71, 140.72, 147.66, 152.73, 154.94; mp = 72-76 C.

A 20 _(2R.3S.4R.5R)-2-(&to] == A El)-5-(6-(3-0}o] @ Ll g olm] ) -9H-F U -9- ) H E&}slo] = 2 F k-
3.4-t}o]&(23)¢] A=x

A7) A 164 AzE 1A SFFE (250 mg, 0.47 mmol)S 80% SFMEAF (250 ml)el] %<1 & 100 CollA

1247 Bk 71E @53k, uhso] A4S #eldk Foukg S 7ok wEea, EFl (4 x 50ml)S 7H3F o
et wFete] ozl e Ay ARefEIIRE F5te] F3HA (2R, 3S,4R,5R)-2- (S| = FA W ") -5-(6-
(3-0}o] o Ewl dolu 1w )-9H-FA-9-) | Eg}slo]| = 2 F8-3,4-T}o] & (177 mg, 76.95 %)< LT},
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HNR (500 MHz; DMSO-ds) & ppm 3.56 (br. s., 1H), 3.67-3.69 (d, J=10.27 Hz, 1H), 3.97 (s, 1H), 4.16
(s, 1H), 4.61-4.67 (m, 3H), 5.17 (d, J=2.93 Hz, 1H, exchangeable with D)0, OH),5.35-5.36 (t, J=5.38
Hz, 1H, exchangeable with D,O, OH), 5.43-5.44 (d, J= 5.38 Hz, 1H, exchangeable with D0, OH), 5.89-5.90

(d, J= 4.89 Hz, 1H), 7.09-7.11 (t, J= 7.33 Hz, 1H), 7.35-7.36 (d, J= 6.84 Hz, 1H), 7.56-7.58 (d, J=
7.33 Hz, 1), 7.72 (s, 1), 8.21 (s, 1), 8.39 (s, 1H),8.45 (br. s., 1H, exchangeable with D,0, NH);

13C NMR (125 MHz; DMSO-ds) & 42.69, 62.08, 71.06, 73.97, 86.32, 88.42, 95.09, 120.24, 127.08, 130.91,

135.81, 136.16, 140.47,143.22, 149.00, 152.76, 154.79; mp = 174-178 C.

97 31 (R)-2-(2-8ko] =5 A-1-(6-(3-0to] @ el F opv] 1) -OH-FF §1-9-9) ) HAD Z2H-1,3-the] & (21)] Al
=

A7 @A 204 AzE F0A SFE (77 mg, 0.15 mol)S AAld 19 @A 59 HUF Wow Azad
471 528 E (62 mg, 80.51 9 AU

Ao)7 FgEe] B4 dolehs thE P},

' NIR (500 MHz; CDsOD) & ppm 3.42-3.44 (d, J= 5.38 Hz, 2H), 3.54-3.58 (m, 1H), 3.65-3.68 (dd,

J=11.73, 5.38 Hz, 1H), 3.75-3.78 (dd, J=11.73, 4.40 Hz, 1H), 4.01-4.02 (d, J= 5.38 Hz, 2H), 4.53 (s,
2H), 6.04-6.06 (t, J= 4.89 Hz, 1H), 7.07-7.10 (t, J= 7.82 Hz, 1H), 7.38-7.40 (d,J= 7.82 Hz, 1H), 7.59-

7.60 (d, J= 7.82 Hz, 1H), 7.76 (s, 1H), 8.27 (s, 1H), 8.29 (s, 1H); e NIR (125 MHz; CDsOD) & 42.88,
60.80, 61.25, 62.76, 80.26, 84.02, 93.52, 119.00, 126.44, 129.93, 135.90, 136.10, 139.65, 141.72,
148.97, 152.52, 154.53; HRMS (FAB) m/z calcd for CizHzoINsO, [M+H]' 485.0560, found 486.0625; mp = 72-76

T.

[AA]d 5]

FTAHHEF g AF olHd fFEAS &% #9l

5-1: M—&JE%

B Ago| A= 260g~300g9] 7 Sprague-Dawleyd] 23 F = Charles River LaboratoriesA}(Seoul, Korea)oll A

Ta ol 20T A= Aue: B dFo] FA WA 12471 vE-vt F7)7 dASHA #ElEHE AR AUl A
ARFERGTE. &, e Ad BHEYH FEBYAE Yolggs susigien, 52 AEHHor IHSIGT.
NIH 7]s= (NIH Guide for the Care and Use of Laboratory Animals) 2 $<3%(Korea University
Institutional Animal Care & Use Committee) ¢l 3loll =3 =3},

5-2: EAAH

Datax means*SD = YER oW, EAAA A2 Kruscal-Wallis test @ Mann-Whitney U test® 743}
AT}, (#%xP<0.001, #*P<0.01, #P<0.05 ; thZ&a3 F9 &2l ZFo]). N=5~11

5-3: FA& HIYEF AR A P A By SH/NAAEEH HA U
AAl 1 A 4ol A Az AR5 FAAEEY T4 HIHEF APdA aRE E1sr] fste] el
MAlE BHE S835Fe] 79 2ol AdS 3313 tt (Belayev L, Alonso OF, Busto L, Zhao W, Ginsberg

MD. Middle cerebral artery occlusion in the rat by intraluminal suture. Neurological and pathological
evaluation of an improved model. Stroke. 1996 Sep.; 27(9):1616-1622; discussion 1623).
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[0316]

[0317]

[0319]
[0320]

[0321]

[0322]

[0323]
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[0326]
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[0328]
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=, WA %a Hsd mue thgdl 2ol Adskar).

A7 AdE 2& 7:39 Hyu2 Z3E N09 0, 8729 3% isof luranel

2 AT, v E AT A EHER FEste w9 ALS AA 37.0-37.95F FXEY. &5F
W (common carotid artery)®} v}PZ-E%w(external carotid artery)S ZAZ3lal, £EZ%F(internal carotid
artery)®] £AHOZHE 19me] probe(4-0 F&& HAdBHY % £S5 Boll 158 37 wm)E st
o o2Z& Z7yEWS AF(right sheath endovascular middlecerebral artery occlusion)ol] ¢]3dF 2%

CEEEIARE S

[e)

o

e
il

[N}
>~
>,
=
i)
i
>
b
o
dlo
11
o
oft
w

H

EEA
AME o] g-3te] 3] %ﬂoh
==

A, A 2o HHd mae thed gol, 44 ¥y 24 0 A4Asd A4E At

AYEES 7:39 Fou|z EFE N09 0, E57F20l 3% isofluraneo 2 WA 7|3, AFEF AZT. vE
gl ~(rat brain matrix, Ted Pella, Redding, CA)E o] &3dle] Hutal ¥ = AH (2 mm)<S
g dHEeZee 94, Aan-2=g3], St. Louis, MO) 3087t 37°ColAl dAsAT. 4% detEEdds

Mo
>,

e
lo
fl
§
(m

= (p 7.4)2 mAS A&H o= 2947 30% sucrose at 4 ColA 30% I Z2(sucrose)ol A SARTAZT
B kY] Hmm(AY) L -6mm(EH) Alole] AA AHWES BA 2 7@ (OPTIMASS. limage analysis program,

BioScanInc. Edmonds, WA)S. 2 A3

(A-B)/B 100

& (%) =
A. 7t coronal sliceol A 8]&@o] utel thxubre] £2 ()

B. 7} coronal sliceolA] AAF thubo] &2 (nm)

Al G
AR RS Arbs 8§ 2443 Foll S5, dAAE 4G ARE vFe T wet 33 2AdR
B}t

Normal grade 0: no observable deficit

Moderate grade 1: forelimb flexion

Severe grade 2: decreased resistance to lateral push

(and forelimb flexion) without circling

grade 3: same behavior as grade 2, with circling

il

%
k]
i

0d: HE "HolE ImYel ne

H HH ST 2 [<} = - [ele)
140 412 ol melel melg 4n & W, F7 8% e TR,
24 o Fol mAE FA o) AKow YEYA doz W W, Aol &4l vek Fu wol:
Fx mF ge Ame Yom Wel: Aol Agwch. AP T4 AL whl dE How Al
= ==
FojErt
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38 A A4 7oA ] circling behavior

Ll
)
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>
)
Ip
gt
=
X
HO
i)
{0
-
4z
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o
o
oz
)
(]
e
v

5-4: A9t ofdld Al HEA ot B A8 &5 & (1)

AAle] 5-39] HAHHES FIe 2 HE W PSS do &, B I wE At ould FA (3134
59 843H2) = 817 T2 CI-IBMECA £ 3 A17F 2 8AIZbAle) 2aballe]l A 2ng/kge) S0z AR
g, 7] A 5-39] el whel A BuE SASAY, AdFEH HAE Fdseld. SAdxE
(Control)< H]fFofstolt},

)

N Sy
]
© M N/)\m

MeHN

O
OH OH
Cl-IB-MECA

a1 A, T 19 yeRd uke} o], oFES 2mg/kgd] §HOE 7 Ad AT FAAS A5, B AW wE 47
3 ooldld FEAZE, HIFolT (Control)e =2 ZFg olulx=A A3 A ZdAA=E o em CI-IB-MECA®ll H]3}
of foldon HENS AAANS FF = Jrt. E lax 7 aF9 B ¥ SEle]A~E 9 How,
ol e Ad oldld FEAE Fod A9 RHoRE FPo] fay diunkge] §40] UEHs B
ATt = 1be 7F 1FY ANEAS aZE dehd Zog B o] mE 25te ofdld {EA Folwtol A
HEoJ% (Control) o]t} Cl-IB-MECA Folitel H3le] &A3] AL A o] vkglon] o2 REHRZ Ae 4
% 1col yERd uke} o] Cl-IB-MECA Fojto] H|Folto] HlajAE Ciass
o &

% s

2 o M2 ofdld fEA Foiro] CI-IB-MECA Fofrol H]3t S
AATH. old, AAPFFLA HAAE S Ay}, = 1do] yERG whel o], H]Fo7 (Control) ©]
IB-MECA FFolte] 49 sdoz 3t AAFd ol o] &4 Amrt =4 velgtoy, 2 o w2 A3
obdly FXA Tt A$ FFHE7E 1.5 ostz Fdom A7 &4 NAYET Y

&2ol w9 mofet R pERRT

ob&e], Fol Aol w2 I Aelde] YA &FQshy] flete], FESdng/kg (2mg/kg® 23] Fol)e] &%
o2 A FAske] ¥ A% A, k20 vehd whep o], ] vkl wE At obdld f
E=AZE, HFEAE (Control)E& &2 T obvllnal A3 eAIH EAZ <Xl Cl-IB-MECA] Hlste] fro)# o=
HEGS FaARE 89T F Ao E 2aE 7 aFe B W &etelxas 99 740:1 & el wE
At obdid frEAE Rl g e ok o] frd diubye] §Ho] HEg Helth = 2bE
74 age AA84S adIe yehd Zeom, # Wy mE Ayd obdid f=A EOHOM H] o]
(Control) ©Jt}  CI-IB-MECA Fof<rell Wlste] A3 4AE#o] vhokow, ofF F-F&E AN 45 & 2c0]
Uehd mhep o], CI-IB-MECA fFojito] MlfFoliel Hlsid s FE&& Wie aaprh e sy, & 2wl
uhE obdld fri=Al fFolite] Cl-IB-MECA _oﬂ Hlgtoll @A8] uhe FEES BYS AT 5 Al

ob&e], AAYTA HAAE S A3, = 2del vepd wkep o], Mol (Control) ©ub CI-IB-MECA
oo Ay s¥om Qg AAYE 9lo] *o«l Arrt 2A deigted, 2 e mE At opdid
A Folwel A Fadsvh 2 odm sdow AT & &

MECA fFofie] B FolAz (A7 Fol 5& AuFihs daglel 8ol f3&o] HFolwdt 79
Apol7b AL AABEZFTEAA L BT FARRE Ee] %
otdld Al Fold ol datglol dmg/kg (2mg/kg¥ 23] Fol)o] W& &M £& HEY dAads

T =
o = _
B FAY 5 ek,
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[0347]

[0348]

[0350]

[0351]

[0353]
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[0355]
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ol el W opld FEA: HHER A NEFE oA % YA Gt gong, WA U
;f:_] wul [¢) =

2]
= pE
&o] Am B oAE FARA FE&e AHE e FUT 5 0

5-5: A9t ofdld Al HEA ot B A8 dF &3 (2)

o] wE obdld FEA] & whE adsE Alsy] fjste] AAld 5-39] AMIES FId A H

= d*‘é—‘l dozl F, B el wE Ak obdld f=A (348 59 shghE)S 3 ARE R 8AIEA e 23}

del A 10mg/kge] &Fom A Foig . 7] Al u, 27
o

-39 WHd wE AN FIE 435
A AT 599 1

S A%, £ 3e) behd wish gol, AuTeld Agelw W owgel whE obdld fEAE, #FelF (Contro

Dol vlate] freldom HMeas et E st e dra(Rdw)e] wah M Loolad 9

@ Aom, W owgel mE obud §EAE Fold 4% SWHORE SUo] fukH mxwuT §Ho] e

2 welth AAEH (F 30), $FEH(E 30) % AFAEHE PA (2 3004 94 B o] wE opgy
3] =

5-6: AT obdld FEAY &y o D A8 &S 9l (3)

Eodge] wE oldid Eﬂgﬁﬁii‘ﬁ]ﬂﬁ%%ﬁl%?%%ﬂé%cwgglﬂHﬁ#EIﬁﬁﬁ]%ﬂ

of, AAd 5-39] FAHFHIS U I AE ¥ IS o F, B o] wE A5t oldd f&A (3

QﬂSAﬁ}%ﬁ%GAVPmlwlwwl%MM1éﬂ(54)E%1wwkglwwﬂlZMM1§ﬂ(E5)

2mg/kge] SFoz AW Fofgt & 7] AAd 5-39 W] wel FA BIE SAHSAY, AT A

AV S35, A WET (Control )2 H]Fojtolt},

O AR, &4 9 = 50 YeRd vle} o], IAMEHE S U F 6417 2 124104 ] TS ALY EE 10
]ﬂﬂ]wqﬂ<§$q§»$%3%%%%%ﬂlW%OWMi%Eﬂ%,m;ﬂ (Control)ell Hlate] e o

JAT. & 4a B & bavw AT dlE2T(FoT) o] W o EEfo)aE #Y Zlola
! = %!

wowge] e oldy fEAlY ¥5E K= A g7 AEEel nAE 9 248 feke] et ge A
3& ST

=, AAe] 539 FAHHAL fud 2 AT ¥ SPS doy T B e mE A olud $w=4 (3

e L S

A3 (o] Fole oFES Fojahx] @), 3290 AA AEHS BB, ol ok Fu B AT Fof &
Kol

7+ 2mg/kg# o)™, SAHET (Control)S H|Fo Folt}.

A, = 6ac] urERd wkel o], A o] EJAES] F7]7b HFEo (Control) ol HIEk] A S AD
AT = 7ax 3294 &elolxdte] FF3 Abglolt),

ob&e], = 6bell uEhd miel o], el wE ofuld FREAZE FolE FHo AMEES fFolHew FaF
& AT 5 U
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[0364]

[0366]

[0367]

[0368]
[0369]
[0370]
[0371]

[0372]

[0374]
[0375]
[0376]
[0377]
[0378]

[0379]

[0381]
[0382]
[0383]
[0384]
[0385]

[0386]

[0388]

[0389]

[0391]
[0392]

[0393]

[0394]

[0396]

[0397]

SIHS31 10-2016-0140549

oleldt Agdy= ¥ el wE seE B o9 ofHor 8rted Aol HELS A8 It A
S YEhi= Aem, ool HA HHdke] dqn 8 ARE 2HERA fFas 8T AYS AAMEH
[AA]e] 7]

33E 5 200 mg
ooy 100 mg
2] 10 mg

d71e] AEES EFsta 7l xd FHE AAE AT

AA 2. A Az

F3E 11 200 mg
SFFARE 100 mg
ooy 100 mg
E S R R At B 2 mg
B0 AR ERd ¥ e AA Az web Bgete] AAE Az,

AAA 3. FAA S A=

3= 12 200 mg
AR AEZ QX 3 mg
TdEQ A 14.8 mg
nodlE AHolE ol E 0.2 mg

e A Azl wel Aol Aue et At Haol T HAAE Az

AA 4. FAAL Az

3§E 5 200 mg
*H & 180 mg
FAS B ST 2974 mg
Na,HP0, 12H,0 26 mg

e FARAIS ARl whek 1 2 Cml) E71e] AR o w A

AA 5. JAL A=

3E 21 200 mg
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[0398] SR 10 g
[0399] & 5g
[0400] QA5 =h
[0401]

el elde] Azel wek Aol 2zt AR sstel A ARFS A e e 3] A
2R

& AASE el AAE FAFE Jhete] WA 100 = 2AF F 2
S

[0403] AA 6. A7 AF A=

[0404] FE 5 1000 mg

[0405] HIERY E3HE =

[0406] HIEFR] A ofAE| o] E 70ug

[0407] HIERY B 1.0mg

[0408] H| €} Bl 0.13 mg

[0409] H|E}F] B2 0.15 mg

[0410] HIE}R] B6 0.5 mg

[0411] HIEFY B12 0.2 ug

[0412] HIER C 10 mg

[0413] H 9 €l 10 g

[0414] Yz gl Aol = 1.7 g

[0415] AAik 50 ug

[0416] HEUA et 0.5 mg

[0417] 714 £3E =

[0418] kA 14 1.75 mg

[0419] sbstotd 0.82 mg

[0420] LRl eARIE S 25.3 mg

[0421] A1 F 15 g

[0422] A2kt 55 mg

[0423] TANLE 90 mg

[0424] IS ity 100 mg

[0425] Aghat & 24.8 mg

[0426] g719) mlgyl 2 udlg E3hEe] 2AH|E vaA A7 A RS v AAldz 23 245
QAR 1 wiEHIE dol2 Wy AAste e sy, o] AN E Axdyel wek Ao dEs =F
o the, HHS Axsta, 40 W wet AN E 2AE Az AEE 5 ATt

[0428] AA 7. AF &89 Ax
[0429] 33E 12 1000 mg
[0430] TAAk 1000 mg
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(b)

Survival rate (%)
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