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Hwang S, Kim BW, Lim JH, Lee JC, Kim HC, Kim WK & Kim YS. Methyleugenol reduces cerebral ischemic
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Adenosine A3 F&A ZAAE A&, A HENSE TS T Utk BRaEe] wxya glow, #H, A%
el i3 REay 9@ ddF/952E, /Ao REagvE BuEal vl (Zhi-Dong Ge, Jason N.

Peart, Laura M. Kreckler, Tina C. Wan, Marlene A. Jacobson, Garrett J. Gross, and John A. Auchampach.

C1-IB-MECA[2-Chloro-N6-(3-iodobenzyl)adenosine-5-Nmethylcarboxamide JReduces Ischemia/Reper fusion
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. ClI-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.).

ofell ¥ e M= HYA
e ol fEAE B o

ko3
5
CEE A eEdom A4 84 8 REE, 445 AN fel4d nEENE delstgon] o
477 —r;A

Al < ,

o= long-term-survival& &3 AEE&T JF4 NCAO 2N dA3 53 avsE F<lsta, Elas:]
< st

2 A 7]e Fiod A 47 ARE o2 £ wge] wjAd gigh o3& dFAI77] gk Ao, oo &
o] &3k Vs EokdA] T AAE JHAE A A do] oln] &Ez HdAr|ES PAse HARE 2T
3HA] 248 = 9

_10_



[0011]

[0012]

[0013]

[0014]

[0015]

[0016]
[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

SIS31 10-2015-0010195

wige y§
s dsd = A

2 owye) BAe opiwl A3 544 AAAR A
b5 Qe Aget v 3

OFO
et
te
%9
rr
"
=1
ro
(o3
o
=
T
Ho
ol
2
=)
o
fo
18
Lot
o
(o
fr
9

FAe jd ¢

47 BAE GAS] 9ste], B owe Ak A obud FEAS, 1 % % AW AT,
FAHoR, B e sy ey 12 EASE obid FEA EE o] MR HE 5H P AT

G}
[shst4] 1]
Rivy
N =N
¢ A

O N N Rs

R

OH

A7) AN R R R A SRHCR $AA%, 927, n@2-W@s], nohvlm-mdr], Ei ggE

(aromatic ring)o|ar

HO Re~N
\

HERE, 7] obdld FEAl E= o]e] ofdtHoR 38 Thed o HAY HAdd A8 T Y

o

0%‘9 o

H o
i

N

W e B3, QY] obEld frieA]l = o]e] ofstHoR 587k do) HAA HAR] A8 B OE

ofetAdE o] Alxdle &5 At

B owwe EW, 3] ohdd REA Et olo) fsigom

gl

)

§ 7Fsd ¢

2|
Lo

o

FaRAEeR el HAA

_11_



61 10-2015-0010195

=

=

H

el
[=)

[0026]

o)
No
B

)

H

R

)

ik
o
ot
2]
il
T
™
)

~
o

el

3

[0027]

B

[0028]
[0029]
[0030]

~

o
Ho

bl A Az S

AlE =

i
It

RAY
o

gl
o
ToR
2]

p

™

o)
ojp

)
£

o))
Gl

)

[0031]

#-3,4-t}o]d TholHl o o] E
gz YAfolt};

hos
IF

=

=

el

S

Al ) H| E g}

KR
=

\

[e]

o} Al E el

J

Ll

]

=

Aol o}

(2R, 3R, 4S,5R)-2-0}4] & A -5-(

il

] 0]

2]
4]

[8}812]
[8}3+2)

7
(aromatic ring)o|a, Y& <=7

[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]
[0040]
[0041]

ol
=

A4 Rs

T

371

[0042]

bl shaba 29] 3

) 3]

kel
2 2-6-(3-o}o] @ =l A o}n] - )-9H-

—=
=

(9)-2-((R)-1-(2
— 12 -

[0043]
[0044]



[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
[0053]

[0054]

[0055]

[0056]

[0057]
[0058]
[0059]

[0060]

SIS31 10-2015-0010195

9-310] £ B A] o T A] )33} o] = 2 A -N-r &L 2 ghofrho] =] A 2S A

ol

s}

F -3, 4-tho]d tho]Hl o) o] Eoj
| &2 2-9H-FH-9-¢) el E g3l o]

(a) 252 (2R,3R,4S,5R)-2-0FA| ZA]-5-(Ml %D 2 A | &) g Eg}slo| =&
2,6~ u}o] 2RFUS WA A (2R,3S,4S,5R)-2-(M 22 A v & )-5-(2,6-T}o
3,4-TFo]d TloHlZ O] EE +53tE U,

(b) 7] (2R,35,4S,5R)-2-(M = A5 A ¥ &)-5-(2, 6-Tho] F 22 -O[-F 1-9-) e Ee}sto] =2 343, 4-T}o]
thojlZello] Eof 3-ofe] @ rl ol AXAS WHeAIA (2R, 38,45, 5R)-2- (Ml 2 A SAI M- -5-(2-F 2 2-6-(3~
ofol & Erll g opn] ko) ~0i-FF 1-9- ) Bl Ee}sfo] =R a3 4-tho]d tholfl 20| ES 5k v

(c) 7] (2R,3S,48,5R)-2-(M =LA &) -5-(2-F 2 2-6- (3 ofol @ Tl op] 1) -Ol-F ¥1-9-%1) Bl Eg}sto] =
RAFE-3,4-teld el x| EE J—%ﬁ DJJOMI T A sFet] EeE 449 dHR 75
g v, obAleERol=3) WESAIA  ((3aR,4R,6R,6aR)-6-(2- ﬂii (3-ofo] @ =l A opn] 1) -9H-FF-9- ) -

6-
2,2-thel Mt B}t B2 2[3,4-d1[1,3] ol S &-4-2) e 58k wl;

(d) A7) ((3aR,4R,6R,6aR)-6-(2-F & Z-6-(3-0}o] L Tl o}1] 1 )-9H-F 8 -9-)-2 2-Tlo| | D g E B} slo]| =2
F2[3,4-d][1,3]tFo] $E-4-U)HEFE S o o 2E3 Al & wd ol S wkAlA (28, 5R)—5—(2—aii—6—
(3—0}01351&&@0}111;) OH-F-9-YU)-3,4-T}o] Fto] = FA-N-H D g Eg}&lo| = R FH-2-F g Alulo| =8 =53}
= A ¢

(e) 7471 (25,5R)-5-(2-FE22-6-(3-o}o] L =Wl do}n| 1) -9H-F U -9-¢ )-3,4-T}o] s} o] =E A -N-H| & ]| E 2} 5} 0]

EEFR-2-7HR Aol m o] Fek Yo ABNEE A} (9)-2-((R)-1-(2-FZE-6-(3-0}o] LW Fopv] )
OH-FF %1-0-41)-2-3ho] =2 | o H 4] )-3-fo] EZA|-N-v D Z 2 ghofrto] =& A2k WA

}-F

w22 B3, g0 dAE xdshs ] ek 22 AIEE obdld fEAY] AlzEE Al

R‘}HN,Rz

N =N

o ¢

0. N7 ™N" Rs

ik ?/
i,
Rs

HO OH

(a) W= (2R,5R)-2-(6-F 2 2-9H-F71-9-L)-5-(Sfo| =FA &) H Eglelo] =25 §1-3,4-Tho] &5 oA
Evol =gt wheA7]E wHAL

() A7 (@) BANA Az FA 4T
WA B,

m?_:
o
1o

2o CLOH71E BE72 527 w2 ¥, ReN-RE
471 AN R R RE A7 EYHer $add, 907, a-wE-uds),

(aromatic ring)o]al, Y& 24 Axjo|t};

(c) 271 (b) GAlolA Axd FHA ses SotiEYel=s} BhgA 7o, GoprlEvte|=std S04 3Hg
o FEH tol&rE A4 Harle EEAANIIE 9

(d) 71 (c) @ACNAM Axd FHA e Fe9 ] CHOH7e] Bor]E AAstE 9
(e) 471 (d) GAlNA Az T4 s RNHRE BHEA71= 97,
=

A7) Al A Ry 2 Rz 47 BRA 0

_13_



[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]
[0073]

SIS31 10-2015-0010195

We wi, thel WAE TS ($)-3-3ho] = EA-2-(R)-2-5h0] EHA|-1-(6-(3-0o] L. = w Fopv] ) -
FR1-0-90) 0] H A -N-ol g T2 qofrtol =) A=W L ATHH

(a) ELEHEA (2R,5R)-2-(6-FEE-9H-FU-9-2)-5-(3lo| == A v &) H Ed}slo] = 2 F -3 4-t}o] & oA
Evol=3} WA A ((3aR,4R,6R,6aR)-6-(6-F ZZ-9H-FH-9-U)-2,2-Tho| | | Ed}slo| =2 H 23,4
dl[1,31e] &&-4- et S F53= 9

4R,6R,6aR)-6-(6-F Z2Z-9H-FFH-9-4)-2,2-tTho|WHH Eg}sle| =2 F2 (3,4 d][1,3]t}o] &%~
4-)HerLo] WzdF2elol=2 2 7}slo] ((3aR,4R,6R,6aR)-6-(6-F 2 2-9H-F-9-9)-2,2-trol WL H E}
St =2 FR(3,4-d][1,3]tho] &&-4-)Hd WMo | EE F53E Wl

~
o
o =
0%
A
—~
—~
w
)
==

(c) 7] ((3aR,4R,6R,6aR)-6-(6-F ZZ-9-FFH-9-Y¢)-2,2-to| D H Eg}3}o| =2 FZ[3,4-d][1,3]t}o] &%~
4-D)me Hl Zo o] E of 3-o}o] & =HlF o}l EERNE:R H-E- A1 A
((3aR,4R,6R,6aR)-6-(6-(3-0}o] @ =dl Ao} = )-9H-F21-9-9 )-2, 2t}o| | B E g} elo| = 2 F 2 [3,4-d][1,3]

0] &&-4-A) el Wz EE 551 W

(d) A7 ((3aR,4R,6R,6aR)-6-(6-(3-o}o] @ &=l A o}n)| - )-9H-FF¢-9-Y)-2 2r}o| WD H| Eg}3lo| = 2 F £ [3,4-
101,3]tho] S&-4-)Wd HlZo o] Ed ofHELLS 7lsto] 7HE #RAI7I gs5ete] thols FAR &
53 v, HEREHoMEALEL ZYEE 7Ist ((2R,3R,4R,5R)-3,4-H]| 2~ (HE-FE ol v g AL EA])-

E]
5-(6-(3-oto] @ =l A ob] 12 ) -OH-FF 1 -9- ) H| Edfslo| =2 ed-2-Ad)vld Hlzo o] ES 53 @

(e) 771 ((2R,3R,4R,5R)-3,4-1] =(E E-FE vt W& A H S A])-5-(6-(3-0Fo] @ =l A o}w] 1 ) -9H-FF 1-9-2) H|
Egstol =z F-2-d)dd Wlxoo]ES wggd 5l § %uﬂEAM /HE-&S 7hated ((2R,3R,4R,5R)-
3,4-H = (H E-Fettel v d A g £ A])-5-(6-(3-olo] @ el Hopr] 1 )-9H-FF 1 -9- ) Bl Eg}afo] = & F ¢-2-% ) vl

Hee FEIE B

(f) 27 ((2R 3R,4R,5R)-3,4-H] ~(H E-FEr}o] 1 A A5 A])-5-(6-(3-oto] L =Wl Ao} n] 1 )-9H-F 1 -9-¢ ) ¥l
Egslo|E2 Fe-2-) eSS old o~E s & wdelnl S vlste], (25,5R)-3,4-H|~(E]E-Fdrte]dd
A EA])-5- (6 (3-ofol e el d oln] 1 )-9H-FH-9-9)-N-"d HEgso| =R FH-2-7tEAto| =8 F53H=
Al

(g) A7) (28,5R)-3,4- u]*(ae—wgc}o] B A L A))-5-(6-(3-0}o] L Ewl A o} 1) -9H-F A -9-2)-N-H & ¥
Egfslo] =2 Fe-2-7HTAInlo| =0 EERHIRFER | =S Hriste 3,4-tho 1o}°1EEA1—5—(6—(3—0}013

A0 -6 SN e elafol £ k2 A Aol S S et v

(h) A7) 3,4-Tho] ko] =% A|-5-(6-(3-o}o] .Ml A obv] 1) -9H-F91-0-2)-N- & ¥l Ee}sho] = 23 eh-2-7h 84}
mlol=o] Fek Yo kg Falste] (S)-3- o}Oht%A] 2—((R)—2—6}°lE%Al—l—(e—(s—owQE%QO}UIi)—
H-F-9-) A FAD-N-Fd Z 2 gofuto| =5 At o

Jl

& e BE, ge WAE TPk a7 S8 32 FAEE obHld frEAe] Alzgs Algdnh
[shsh4] 3]

R‘lfoRE

0. N"N" "R,

S,5R)-2-0pAl A -5- (Ml 2 A S A v &) Bl Eghslo] S 23 -3, 4-Tho] . thoHlzof o] Ed

_14_



[0074]

[0075]

[0076]
[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

SIS31 10-2015-0010195

[3}sh2] 4]

N e
|
R3)\N/

71 AelA Rz FadA, &7, @AY, E71d7] B dEA datola, X A Aot
(b) 471 (a) GAlNA Az A =] R-N-RE BHEA7I= @7,

71 AelA Ry B Re 4 5HHoR FaYx, 4247, n-TE-wE7], poopr|e-dAY], e Wk
(aromatic ring)o]al, Y& €24 Axlo|t};

() 7] (b) |ACIA Az® FA shahe) Fade MA/E ANy, F3 Jo ABNEL St
514 3¢] BPES AR WA,

959 57
o] mE Algf ol fEA H o9 ofstH o g §8Ulsd A2 ol A3 FEA SHARA, 9%
AAME(ERDAE (microglia), WA M E(macrophages)®t &% -(neutrophil), )¢ AZ F-H =29 o]F(o]%F,
migration =& infiltration) @ Ao Eﬂa A 28-S JHAT). 0}331 Eoggo] wE oldd fEAE
Heds Ay oA Fgf TAE ofdleAl A3 FEA A Hlste] AT HArR HELS oA H
3= ;a+7} gelgglon, HAN & 10A17J o] F-8] ofE Tk foFl a3yt vy, HiEs

AES 7hsetA sho] ERlE v, ¥HEFE 29 HAA HAS] AR F dEAEA

& g7]
=
g & 510 f 8.

B

ek oft

I
n)
kY
S
g
o
-
of

H
flo

=
o
fin
T,

AN o
28
o D}‘-‘
Ji Bror
to oﬁi
1—rl
W) m\m
o
:Er E it
rlr
é o))
£
kel
k1
25
Irr
N

09:,'4
i
o
.]_1_4
o
>
>
i
A
il
T
L
:l:‘

>

2 vpehje agEela, ¥ 1d
=

T 59 755 A
t t}, gjEzTo @ AFLFE Cl-IB-MECA Fol#nt}l 2l ofdiyd
]

e L
1 Lo L
N

o odu
SO

o

b

g

it

e

o

)

L

é

R

nIL rr

&1:

o

rl

2 o)
]

8o
rir

o
£,
v

FEAE HESs gzl & 3/ 9 gAIZte 7 Abeloll 2A 2mg/kgs] &Fo=2 AW F
, = 2av 7t OFS] W ¥ EdelxE #YF ARleln

adzelar, & 2e 7 A5 RS Uehle adEZeln, & 2de 7 1
st HAAL A3E YehlE agEolth, 2T o R AR CI-IB-MECA FolTrth Al ofdld

>
b
0
N
B T
2
b
il
f
o,
Ir
2
o
fru
>
k
&
il

1o

0301:2

0%

ol

Ny d

N oko
o
o
T
iuj
=
il

St N 2
H

b Lo

_>|“_',
A

(
2 o
(

¥ 3& A7 obulY FEAE 10mg/kgsl §FOR AW ol A, MEY GAYEES wolt A0, ¥ b
72 a%e) B4 W LeolaE BYW Aeln, E bt 4 259 44 84 Ehle 2dEeln, ¥ st
72 g $EES dEhE adseln, ¥ 3de 4 aFe) AZAESHH A4 AE dehie gzl

fWE}LH% EHiO]J_, 4d

>~ [UIO
T
iuj
=
il
M
&=
I
o
K
k1
=
rir
N
H
el
lo
e Z
ON
[LO

& 5% Ayt obdid FEAS HSEE 4ol F 10ARF RO 182 o] = Abdlel AA Zmg/kge] &Fo= A

_15_



ol t}.

3T

3294

2 v x4
13

L

6a

A 3(Alzheimer 's

oy
a

S 10-2015-0010195
2 veh

=

=

H

el
[=)

gho] =

2~

=

o i

=

et gt

Ed |
At

L

p
.

4a

L=y

ERETS

o] ¥

=

& gofel Aol
Apele] Au

2A,
=373

o

-
B

T E

"o
aul

=

Kol A
@, 2 gAML

L

A4 A3
Had =4

o FAE e HE

5

12

[s1
=}

o]

(amyotrophic lateral sclerosis)

=
(¢

How Aol

ke of] 4] ]
disease), W71 AZ(Parkinson's disease), AEE ZASH(Huntington's disease), CTf

22t 4%

=

wgs A7) 9

7 aFe] AR AT
o}

£

[0083]
[0084]
[0085]

o
N
</

X
)

[0086]

23|

o]

E

=

SgAlsh

L
i

o Aol o] "F&HA (agonist)"

=13
=

%

[0087]
[0088]

"

L= o] of

ot 1A

12 ZIANEE=

]

3}
of

[0089]

_16_

(aromatic ring)o]aL;

[0090]
[0091]
[0092]
[0093]



[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

ZIHEdl 10-2015-0010195

0
HO/\S Re~N
b
Rs
HO HO

Ry T= o]a1;
Rs B Rei= ZHF HHAo= 4 A = ddr]or
B oo wE Algte obeld fFEAlE e ow 387 del JHE AFEE 5 glen, g ow g
£5E 98 At oR 3 8715E fElib(free acid)ol o8] FAE AFEIIAS 23T AT A
HEExvolE, digtEXyelE, FupgolE, SAMOE, sERIRI|E, AEOIE, W olE, HEEY
olE Bl (2 nlgtHatAl) sl=RBEutol=g ¥t Hek gk, Q1A B Sk 4 e el Adat
OhoER, AR 42 9714 @, dAd, SrkeleEsd, dF B, bEE: EESSEY, A8 5o, Z
& v vl frrlobd, dE B, Egddolyl, maEd, N-ddddHEd, N-ddadEd, 227}
L, "oyl N N-tuldodelnl, Egla-(2-sfo]=sAlod)obnl, N-vd d-=F7 9 2alat 22 o]
wmhkelth, shdE 71o] gl ol H Fole] dxrtel whel sk o] 4de] Yol EE Folo] A& T
At b g AoRY &= 9 UEF dolth. auy, Alx w3F o] olgS &olstAl shr] S, Al
opd 88 ool mebx el Gufel tiste] & 7R o] nigrHE 4= sl
obge], I wdo] wE Algtd otdld FEAE A W FFE SAAVIAY &EE SIHAI] Slske] X
2ry, FikE, &nistE, o] ddA B o]E9] oA ew &= @ JHE el AHEE F glens,
B9l Zree, FikE, uistE, o]dAA Y9 ol5] oMo FHEHE o FAl £ Bl peld &3
=
oo oidid frEAlE &uistd FE, dE 5o 3t FH 9 vgvist FEE AT 5 9w, &
o] wE oldld F&A e §vigES Ao FAHS 2 RE §vgE FuEs s Zoltt
2 ool ofdid fFEAE QI e FE A RalEe] £ I SgES AFite 2=l P
= Fold F glth. ZrEYL W S5EY] 94 B(EE) FEhA TeadE WA EE dsks d ARe
3o oda B OSgEe] Zrees FAGES frd ol A 7] B2e AAE FHE A5 8-
otk ZRE] de 2 oyl mE IgHEe AA W sheRE sbse o sEHE 9 ol A 8
= 9e ¥y

K
it
ly
m
Lo
s}
o2
o
oft
R}
flr
ol
2
2
2

k

A E ] lEd, odE Eol:

a) %3 [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.];

St

b) #3& [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):1-38.1;

d) #3 [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) o3 [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. ]

el

IS

lo

=%

Hd
m

o
4
32
v

_17_



[0107]

[0108]

[0109]

[0110]
[0111]
[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]
[0122]

[0123]

SIS31 10-2015-0010195

RE Yo L PRYA olgAA 2L ArlA
g 7]

( 17, H xéﬁ} 715,

'
it
},r(
ol
fu
fit
=
il
N
% o3
=5
Sh
i)
2
o
QL
po)
E
2
fo o
‘{
%
=)
_?L
Bl
iie]
ox
O

A Eha 1e] e EE olo 9o Ewolddsh(tautoner) AAS YN F glomm %
¥ § SiE s Fate T
2 ) 3
el AL3R Sl Mol B Fas AL ol
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(R)-2-(1-(2-2 2 2-6-(3-0ko] L E Ml Ao}hv] 1) -OH-F 1-9-9))-2- 30| EZ Ao HA]) EZ-1,3-Tho] &
(5)-3-3F0] =% A]-2-((R)-2-3F0] = 2 A -1-(6-(3-0ko] .1 ¥ o} ] 1) ~0H-FF 1 -9-21) o] 3541 ) -N- v & 3 &2 o} o}

ol=; 3
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(R)=2-(2-}0] = 5 Al-1-(6-(3-0} o] 2. 11l 2 o} vl 1) ~9H-FF T1-9- ) o 541 ) L 2 W1, 3-rho] &

el w2 Algte otdld fi=Al 5HeE
=, dE 5o, d7] vkl dAjE W
olu] 7] X FHA ] whet FgAte] of il
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< A o %

AEolA A gAle] Aeol= 7] skeha 1004
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HO OH
=, 8k 29] opdid fEAl= vh2o] dAlel oste] Alxd 5 vk

(a) EEA (2R,3R,4S,5R)-2-oFH| ZA|-5-(H =L A HE ) H Eg}slo]| =2 F #-3,4-TFo]d  tho]Hl o o] Eol
s}sha] 42 FAIEE FEA JFES A= 9,
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A7) Aol R R R 27 S9Ae

fru
3
ro,
>
e
o

(aromatic ring)ola, Y& 3t

(c) 71 (b) SdANA AxzE S

ot
i)
il

S ol Bl =3 wkeA7]E WAl
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B0 0B ii) 2.2-DMP. pTSA 0,/ ii) SOCI,, Ethanal
Acetone HiC” "CHs iii) Methyl amine
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LA A
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3CHN)\\S_( d

HECXCH3
10b 10c
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5 & | I _seacon j\)\ N0 NaBH,
N
/J\

0 N7C e - s0ee% o Vield = 73%
HLCHN
o HCHN
P HO bH
10b 10a 5

471 (S)-2-((R)-1-(2-F 2 2-6-(3-o}o] L. =nll F o}n]| 1= ) -9H-F -9~ ) -2~ o}o]rga/\]q]g,\])_g_g}o]gg,\]_
N-mlE Z 2 golulo] == th3-9] GAS £38le= APl dsto] Ax" =
(a) ELEZA (2R,3R,4S,5R)-2-oFH EAI-5- (M =L KA v &) H Eg}slo] =2 Ffa-3, 4—D}ol° tho]dlzof o] E
2,6-thol 222 F e WEAA (2R,35,4S,5R)-2-(ME LS A W ©)-5-(2,6-Tho] = 2-9H-FF71-9-) ¥ E 25} o]
S2FE-3,4-Tho]d TholHl oo EE F53HE WAl
(b) 7] (2R,3S,4S,5R)-2- (M1 %A% A W& )-5-(2,6-t}o] F & Z-9H-F-9-2 ) | E g}&}o] = 2 Fek-3 4-tho]
tholgl oo Eof] 3-ofo] o Aol dAakedS WhS-A]A (2R, 3S,4S,5R)-2- (M 2D S A v €])-5-(2-F 2 2-6-(3-

ofe] @ il obr] o) -9H-F -9~ Bl Etato] 2 F -3, 4-tho] . tholdl 2o 0| EE 5381 B

(c) A7) (2R,3S,4S,5R)-2-(MN 2D LA W& )-5-(2-F 2 Z-6-(3-0}o] L &=l A o}n] 1= )-9H-F2-9-U ) g E &}5}o] =

ZFE-3,4-tho]d foHlRdo|EE gty dRUYold 5 & Y FHFIY EE FIHA9 HH=E £5

g kg, ofMlElol=3l WS AlA ((SaR 4R, 6R,6aR)-6-(2- ﬁii 6-(3-olo] & =g o}m] 1 ) -OH-F T -9-< )~
4 I~

2, 2-tfol v Eg}slo]| =2 F 2 (3
(d) 47 ((3aR,4R,6R,6aR)-6-(2-FZ Z-6-(3-0}o] L EWl Ao} 1 )-9H-FH-9-2)-2 2-T}o| W D g E g} 5l o] =2
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Z 71+
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(e) 7] ((2R,3R,4R,5R)-3,4-H] A~ (E|E-HErlo]u|& A YL A])-5- (6—(3—0}01 Tl dopn 1) -9H-F U -9-U ) ¥l
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A7) AollA R 2 Ree A SyPHo=R
(aromatic ring)olal, Y& =7 Yxjo|t};
(c) 7] (b) GAlONA Ax" T34 & FaP e MNAVE AAstL, F& F eSS F3std
s}ska] 39] FFES Axshe @A

2 o) %l ANeel Az, 47] el me, s 119 78 (R)-2-(1-(2-F 2 2-6-(3-0}o] 2 =il do}
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B ouge] e AAedelAE, B oude mE A7 ohdd fuA ¥5d FERY AN wTelT
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e FAeAT. 53, AFED Foldt Aol o)Al £ EAE Uedon], ok AU 1043
o AANA FYF F9olm HEFE fOMoE FaAYlE Ao et dH £4 F AYHE o
FUrgE GO WA Zo@ vhehdeh oo ¥ w@el W ojdld FEAlL Y FAL Rold 3
Folw M52 A e oA L WAske Tt gonz, MEF oY 2 ARAZA fEA AL
4 5 e FAs. kg, ¥EFS OGP A A ARPLE Foko] AL S WAHE A
o, we R4 HMABEN 4T TR FAH AL 3 7102 Boke] Mol dojua ek WA
AsEe] A7 A Bd MEFe] Y, 2d W AW e HAEA W, HFR Y, HeEy, gzl
WY, Eugs, A9RPERAR, Fo Bgd HA8I} H-4g AuRAB) o @ Ame o] Hof ¢
& A9 WS Fue @ 5 Q. o] ¥ owwe] mE obuld fEAE HEFolsld U Hay w4
go) AR % s ARA F8SA A8E & Aee FAT 5 A

ol-&el, # Igd e ofdld FEAE ol A3 8 TAHAZA AEsh=l, ofdlxeal A3 FEA &9
A SEAd ¥, A, AFEde] dg Raay 2 FAF/A5A4E, /Gt EegdE T e 3eR
B u¥Ea ok, ( Zhi-Dong Ge, Jason N. Peart, Laura M. Kreckler, Tina C. Wan, Marlene A. Jacobson,
Garrett J. Gross, and John A. Auchampach. CI-IB-MECA[2-Chloro-N6-(3-iodobenzyl)adenosine-5-
Nmethylcarboxamide JReduces 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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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.). ool X whgo]
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# AoA, B W W9k ofF ANdd o ARHE Aoz AN Gt AL FAANA FH
ANE AR A QoM AEE Aol

4 Al 4 1
[0190] Az 1: 8152 59 SFE((S)-2-((R)-1-(2-FZ 2-6-(3-}0] 2 =4l A o} 1] 1= ) -OH-F - -9-Y )-2-3} o] EFA] o]
EA-3-3lo| EEA-N-HEZ 2 gtojulol =) o] A2t
[0191] (W32 1]
/‘En ) cl
N =N cl
Lo a8
O, e g o 5 lN/)\q '
B0
B20 OBz BTSA. Ticl: 820 OBz TEA  Ethanol
CHACN
6 Vidld =98 63% 7 Vield =86 14%
; Il ; A
HN HN
Nf%m M B |
0 <N !N’/Lm <N \N//kCl
B0 i) Ale NH, HO i) BABTEMPO
B0 OB ii) 2.2-DMP, pTSA G, ii) SOCI,, Ethanl
e HC™ "CH, iii) Methyl amine
3 Yield = 89.35%
; B
l
HN NHz
Y
Q N CI 9 Q <N lIN//L\CI
At s 3CHNL§_{ ; ECHN&\S_{
HCHN d
)\\S{ |—|3(:><E:H3
10b 10c
Vield =31.80% Vied =34.15% Yield =7.06%
[0192]
|
|
NH
é‘ﬁl 80% AcOH Nf\ Va0, NaBH,
S0 G s o /1\ Yield = 79%
HiCHN
H3CHN
D,>_£ HO H
10b 10a 5
[0193]
[0194] oA 1 (2R.3S.4S.5R)-2-(AMZ L2 A W E)-5-(2,6-T}o| F 2 2-9H-FH-9- | E}slo| =2 F -3 4-t}o]| A
tollzdolE (1) A=
[0195] ZUE4 (2R,3R,4S,5R)-2-FA FA-5- (2 A A WD) B Egl o] =2 57 -3, 4-t}o] Y thojulzdo]E (7

14.9 mmol) e} 2,6-Tho]EF 22 FH (3.09 g, 16.4 mmol)S olMEUOIE™> (50 mL)o] =<9 3 N,0-
e dd)olAElnlo]= (8.9 mL, 36.4 mmol) &NE 10~15% B¢ AH3I] HA3 v
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[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

SIS31 10-2015-0010195

Rk, wg S -30 T2 ¥zt & TiCl, (60 ml, 1 M WEd FZelo)l=gN 59 5 mmol)S 7} 8k
60-65 T ©llA 20 & &<t wytstt), wkgo] &AS g1t & wEd F=2gol= (500 mL)9} X3} ghibei
. gt & {§U1S5S FES O 3L oviadlE F

52 Az ZJ?J slol %% T dojx AAE AY FIEmEIYYR BEdste 1A 39
6-Tro| EF 2 2-9H-F H-9-A) HEZslo| =2 F #-3,4-TFo]d oz

S N S

L)
7:?
QJ
(/J
NS
(/J
O'I
?i
l\')
=,
BN
(1A
do
Q >
2
i
|
(@]
A
‘N

]E (9 3 g, 988%)E A,
Bol7l FgtEe] A HolEe thevt 2.
1H NMR (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 =4.89 Hz, 1), 6.16-6.19 (t, J = 5.38 Hz, 1H), 6.47-6.48 (d, J = 5.38 Hz, 1H), 7.35-7.38 (t, J =
7.82 Hz, 2 H),7.41-7.46 (m, 4H), 7.54-7.61 (m, 3H), 7.92-7.93 (d, J = 7.33 Hz, 2H), 8.02-8.06 (m, 4H),

8.28 (s, 1H); e MR (125 MHz; CDCly) & 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), 129.88(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 T.

97 2 ¢ (2R,3S,4S,5R)-2-(MI U S A W E)-5-(2-F 2 2 -6-(3-0}o] L =Ml Fo}n] 1 ) -9H-F AU -9-) g E &} 5lo] =
2 T-3,4-tjo]d tolulFzoolE (8)9] A=

71 @A 194 AxE F=3hA FFE (204 mg, 0.32 mmol)9} 3-ololewwldolul Al (113 mg, 0.41

e (5 mL)d =2 3 EfdE oyl (0.13 mL, 0.96 mmol)S AL0A] 24

. ils et sFete] Aol AAE AF ARnEIYI R

et FHA BE (2R,3S,4S,5R)-2-(M A A v E)-5-(2-F 2 2-6-(3-o}o] . =l F o}u] 1 ) -9H-FF A -
- H Egtslo] ERFe-3,4-to] Y tolulzol| o] E (230 mg, 86.14 %)E LUtt.

Aol spetEe] 4 dlolehs thEat k.

Mlo {01

'H NMR (500 MHz; CDCl;) & ppm 4.71-4.90 (m, 5H), 6.13-6.17 (m, 2H), 6.33 (br. s., 1H), 6.43-6.44 (d,

J= 4.89 Hz, 1H), 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); "t MR (125 MHz; CDCly) & 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 T.

@A 3 ¢ ((3aR.4R.6R.6aR)-6-(2-F 2 2-6-(3-o}o] L Ml Holn| ) -9H-FFH-9-Y)-2 2-T}o| WL H Eg}slo| =2
F=[3.4-d][1.3]c}o] SL—4-)HetS (9)9] Ax

A7) GA 204 AZE F7HA SHEHE (20 g, 24.09 mmol)S HEFEE ¢tmuel (1 L) Il I AL2oA 3Y
b ket g 7t FEI #ﬂ—‘l TS et oEA Aol EfE FHAl (20 g, 38.63
mol)E T olbAlE (400 mL)el =2 ZF 2 2-Tho] 1iA14iﬂ (23.68 mL, 193.15 mmol)¥} p-EFAXLFEY Ak

E_l—k]l
Y o] EEo]E (7.34 g, 38.63 mmol)& A7 @ F thE A2oA 124%F SoF wwkdkth wk3o] ¢hd S 2
E3 SR AUEF £ (400 nl)S H7HEE F oukgolo 7k %%6}04 FREXEMU x )L

o
=
i

& X3} AU EF T8N At A viavlE FeER Az, vkeds 7
Aozl e AdE AZRvtEOYIR FEste F1A 5}%% ((3aR,4R,6R,6aR)-6-(2-Z &

- —(s—o}ol ol ) -9H-F 2 -9-)-2 2-tho| W g E}slo)| =R FEZ[3,4-d][1,3]t}o] & &-4-2U ) v L&

Poizl shFEel ¥4 Holeht: et 2.
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[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

SIS51 10-2015-0010195

'H MR (500 MHz; CDCls) & 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
DO, OH), 4.74 (br. s., 2H), 5.09-5.11 (dd, J= 5.86, 1.46 Hz, 1H), 5.15-5.17 (t, J= 5.38 Hz, 1H),

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,
M), 7.30-7.31 (d, J=7.33 Hz, 1M), 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

WA 4 (25,5R)-5-(2- 52 2-6-(3-0}0] 12l o] ) -Gl ¢1-9-91)-3, 4-T} o] 5}o] = FA| -l & B] E 2} ol o]
S 2F ek aAirtols (10)9] A%

A7 @Al 3l A AFzE F3HA 3EE (15 g, 26.89 mmol) S SFHIEYVOIER-R-E (130 mL, 1:1) &N %9 &
(thololr|EAjotol o )-mlAl (19 g, 59.16 mmol)¥ 2,2,6,6-HlEztwE 1-FFjrjdLa (840 mg, 5.37
mol)S A7 g o AoA 4Az wkste), whgo] $hAS g9l g F Rk AS ket FFHshe] GAHA
Qo] AF F=7HAS Ak, o]FEA Aojx A F7HA (15 g, 26.23 mmol) S A& 7]F dtol] T oEE (500
mL)ol Fola 0 T2 WZe g #oled F=2gol= (9.52 mL, 131.17 mmol) A 3]
12412 agkeirh, whgo] kAS 9l §F & whgdS A w5t AT glo] dd

.5 g, 25.84 mmol)oll W&o}l (750 mL, 2 N
1} S g2 g F St kel w5 g dojxl e
Eadz Bgste Z7H4) 3FE (2S,5R)-5-(2-F 2 2-6-(3-0}o] S Ewl Fo}r| 1 )-9H-F A -9-21 )-3, 4-t}o] &}
o] =EA]-N-H g g Eg}slo] =2 Fak-2-FHEAlule]= (5 g, 31.80 )& AL},

I MR (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'-0H), 5.71-5.72 (d, J= 3.91 Hz, 1H, exchangeable with DO, 3'-OH), 5.92-5.93 (d, J= 7.33 Hz,

1), 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,O, NH), 8.48 (s, 1H), 8.98-8.99 (br.

t., J= 5.86 Hz, 1H, exchangeable with D0, NH); C MR (125 MHz; DNSO-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

P (8)=2-((R)-1-(2-F 22 -6-(3-0F0] @ e wll F obv] 1w ) -Ol-F 31 -9-91 ) —2-3} o] = F A o HA|)-3-G} O] =5 A| -

A 4ol A Az F7HA 3= (2.0 g, 3.67 mmol)S &/
L AF Yolo]lQHolE (1.57 g, 7.34 mmol)E A7}3 & &
¢ F 2F HESol=glo|= (694 mg, 18.35 mmol)E H7}S F 1A Bt <
gl 79k F53 AALE EF A (3 x 50 mb)S o83l AdsEHS 3 AE A" A=

o Mo
~
—
(e)
=]
g
—

#

.

dojzl sghEe] &4 dolehs g&ah 2
'H NMR (500 MHz; DMSO-dg) & ppm 2.40 (br. s., 3H), 3.53-3.60 (m, 1), 3.71-3.73 (d, J=10.27 Hz, 1H),

3.85 (br. s., 1H), 3.95 (br. s., 2H), 4.60 (br. s., 2H), 4.98-5.00 (t, J= 5.38 Hz, 1H, exchangeable
with D;O, 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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[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

SIS31 10-2015-0010195

with DO, NH), 7.73 (br. s., 1H), 8.30 (s, 1H), 8.85 (br. s., 1H,exchangeable with D0, NH); 13C NMR
(125 MHz; DMSO-ds) & 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 caled for ClgHgoClINGO4[M+Na]+
546.0279, found 569.0162; mp = 226-229 C

2 Al e 2
Az 2: 354 119] AFE (R)-2-(1-(2-F22-6-(3-0}0] 2 ¥l A o}H] 1 )-9H-F & -9-9)-2- 3o EEA]Y]
EA) ZE3-1,3-tho]L)9 AF}

[Rh-S-4] 2]

NH MH
N i
¢ : |
o N N’)\m i) MeQH NHa N N”A\CI
Ezo’ﬁ i) NalO, NaBH Hof\s z

Bzo OBz Yield = 75 .69% HO OH

AR e 19 BA 204 AZFH F7A F3E (230 mg, 0.27 mmol)S WELSE dmUo}l (25 nl)o] %3 F A
2o 347k kel & Rk dS 79t wHsle] Ee FUAE AU o)FA o EFE F1A (248
mg, 0.47 nmol)E AAld 19 &4 59 ¥d3 WHoz Axste] A7) 22 3TE (109 mg, 75.69 %)S A

=

dojzl gt 4 dolele thedt 2t

1H NMR (500 MHz; DMSO-ds) & 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., 2H), 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 D0,
NH) ; l3C NMR (125 MHz; DMSO-dg) & 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 CisHigClINsOs

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

4 Al 4 3
Azl 3: 54 129] SHHE((S)-3-3t0] £ A]-2-((R)-2-3ho] &8 A]-1-(6-(3-0Fo] & E ¥l o] e )-OH-F ¢1-9-

A EAD-N-H & =2 golulol = o] A&
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[0221] [¥F&2 3]
cl cl
Mo Mo
” | (”r f\/] <f f I
D% W7 22-DHP, pTSA ElzCl.I'TE‘\ o N N‘}J
HO Acetone HO DMAF’. DCM BzO
Yield = 89.03% _——
HO OH 0. 0 Yield = 99.72%
S ':1><;
13 14 15
{ A
/QW %
_ M . MH
| NH; %fj i} B0% AcOH NfN NaOMe
TEA/EIOH 0 N ii) TBMSOTE, Py <N |N¢J MeOH
; 0
Yield = 96.11% Vield=697%% B:0 Yield = 86.48%
0. .0
e TBSO  OTES
16 17
I
M NMH b NH
& JN ) PDC, DMF {,N [N "
oM ii) SO, Ethanol 0 Ny ¢ 1Y
s i TBAF 0 Ny
ity Methy! amine HzCHM THFE 9
TBSO OTBS Yield = B5.65% i S
; TEBSO OTBS Yield = 95.45%
HO OH
13 19 20
I
NH
NfN
|
NalOy/NaBHs Uﬂ\‘ N
HaCHM ?/
HO OH
12
[0222]
[0223] A 10 ((3aR.4R.6R.6aR)-6-(6-FZ 2 -OH-F31-9-9)-2 2-tjo| P Ee}slo| =2 F 23,4 d][1.3]t}0] &%
4-HHErS (14)9] Ax
[0224] (2R,5R)-2-(6-ZF 2 Z-9H-FFH-9-Y)-5-(Glo| EFZ A &) H Eg} sl o] = 2 Fe4-3,4-T}o] & (4.8 g, 16.74 mmol) T}
2,2-tol || EA Z 2 (10.26 nL, 83.71 mmol)S A 7|5 3hellAl F4= ofAlE (120 mL) o 52 o p-EF
A AxY 4 B Fol=olE (3.18 g, 16.74 mmol)S A7} 3 F A2 A 4A)F wyk gk, Wk eAS
3ol 3 T %3} E_} IFAUER 9o wes TAdt. wEAS A9t wFste] FREZXE (4 X 20 nl)
o2 f71FE FE ts 23t ASUER F&A0FE AFa A vl FEE Az, 78 8
o T%% % %*01{1 S A9 AZetEad ez F2te FA 3% ((3aR,4R,6R,6aR)-6-(6-F = 2-9H-
FH-9-9)-2, 2-to|HH EFsto]| =2 F 2 (3,4 d][1,3]t}o] S<%-4-A) W eh2 (4.87 g, 89.03 %)= LA},
[0225] dojH e A dlolete v E.
[0226] 1H NMR (500 MHz; CDCl3) & ppm 1.38 (s, 3H), 1.65 (s, 3H),
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

SIS31 10-2015-0010195
3.98 (dd, J= 12.22, 1.46 Hz, 1H), 4.53-4.55 (q, 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); “C MR (125 MHz; CDCly) & 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

@A 20 ((3aR.4R.6R.6aR)-6-(6-FZZ-9H-FH-9-U)-2 2-Tlo|WEl e Eg}lslo| =2 F 2 [3,4-d][1,3]}o] &<
-hmEHzgolE (15)9 A=

ZHA 33HE (2.8 g 8.56 mmol)S F wWEdl F=2#ol= (100 mL)ol =AU F 0 C
2 37+ v Egoldoeldl (3.6 mL, 25.70 mmol)Z} thelw ol vlgld (21 mg, 0.17 mmol)S A 7}stc).
Wz (1.5 mL, 12.85 mmol)E& S A HH3| H7tgk thg A2olA 2A7F &< ik},
g0 ebAS Flgh § ¥ EMIFAUEF §doR whEs TAS wEds At F

E]— =] =4

oz
N
N r_‘Q
X
—
=2
2
2
N
)
ol

gul

FE vs x5 ASUHEF F8&AeR AFsta @t vlodlg FeeR Axsgl
3]
= 1t

2RE-9H-F8-9-9)-2, 2-tlo| W H Eg}sto| =2 F 2 [3,4-d][1,3]tto] 2&-4-2d)mME  Hxoo]E  (3.68 g,

dojzl sghEe] &4 dolEhs gEa 2
'HONMR (500 Miiz: CDCIy) & ppm 1.40 (s, 3H), 1.62 (s, 3H), 4.42-4.46 (dd, J= 11.73, 3.9 Hz, 1), 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.

A 3 ¢ ((3aR.4R.6R.6aR)-6-(6-(3-c}o] S =M Aol & )-9H-F21-9-9)-2,2 TlolW L Edslo]| =2 F=[3,4-
dl[1.3]t}o]&&-4-) e Wz elE (16) o Ax

A7) A 2004 AxE F=70A 3EE (1.24 g, 2.87 mmol)E AAd 19 ©A 28 U3 WP oR A x5t
A 3% ((3aR,4R,6R,6aR)-6-(6-(3-oFo] @ =Wl A o} 1) -9H-F H-9-2)-2 2v}o| W | Eg} o] E R F 2
[3,4-d][1,3]t}o) & &-4-A) W e Mz olE (1.73 g, 96.11 %) & YT},

dojzl shghEe] &4 dolEls g&a 2
HONMR (500 MHz: CDCly) & 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 (t, J= 7.33 Hz,
20), 7.49-7.52 (t, J= 7.33 Hz, 1), 7.58-7.60 (d, J= 7.33 Hz, 1), 7.71 (s, 1H), 7.77 (s, 1H), 7.90-

7.91 (d, J= 7.33 Hz, 2H), 8.36 (br. s., 1H); 13C 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 T.

A 4: ((2R,3R.4R,5R)-3,4-H] A~ (H E-FEH oy EAH S A])-5-(6-(3-¢}o] 2 =il Aol u| - )-9-F H-9-U) HE

A7) GA 3904 Az"E F=7HA FFE (4.93 g, 7.85 mmol)S 80% OFAEAF (250 mL)el 91 B 100 CollA]

] ot 714 FFeich whgo] 9AS Eddt ¢ kg AS A9 wFetal, 54 (4 x 50ml) & 7FS the
A, olEA dojA tholL F7+A (8.5 g 14.47 mmol) S F
HAd e Zgo]E (TBDMSOTf) (13.3 mL, 57.88 mmol)E 7|3k

8
(o)
o
2
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ili Hko-olo. wdAZ 2alo] = /Bl )
S &, X3} 88 ? YEF &9, 283 23} #AY sFe, 3} AUEF FEHoR AF

vl FRER 1ES 3 3 5 Aozl WAE AF ARnEIYIAR FEste] FIHA
ke ((2R,3R,4R,5R)-3,4-H| = (H E-FE tho] e A H 5 A])-5-(6-(3-ofo] L. 5wl A obv] 1 ) -9H-FF 1 -9- ) H &
st Fe-2-A)wE WixoolE  (4.47 g, 69.73 9)S AAUL}.

Eis
J 5

L ol

N
3
32

y oo

N

5

_vg

I NR (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, 1H), 7.84 (s, 1H), 7.98-8.00 (dd, J= 8.31, 0.97 Hz, 2H), 8.32 (s, 1H); “CONR (125 MHz;
CDCl3) & -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 TC.

A 50 ((2R,3R,4R.5R)-3,4-H] = (HE-FEtjolwE AU & A])-5-(6-(3-0}o] L =il Fo}r] = )-OH-F 2 -9-¢) H E
getol =2 Fe-2-2) v eks (18)9] AF

A7) @A oA AzE F7hA) S (1.28 g, 1.56 mmol)S F5 WEE (100 mL) © =<1 3 254 AFHE
Aol = /v gt (15 L) S 718 g Aol 12 A7t Fot wuksith, ukgo] A S ol 3 F oukSalg 749t
EFSAL o ALE AR ARviEaYu R feste] S sheke ((2R,3R,4R,5R)-3,4-H] = (B E-FrET)
olMg g %A]) 5-(6-(3-olo] . =Ml Ao} u| - )-9H-FU-9-L ) H EZslo| =2 Feh-2-A ) vl eke (960 mg, 86.48
BE AT

Aol Bgel B4 wole= gt 2.
1H NMR (500 MHz; CDCl;) & 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, 1H), 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, 1H), 7.59-7.61 (d, J= 7.82 Hz, 1H), 7.70 (s, 1H), 7.76 (br. s., 1H), 8.35 (br. s., 1H); X
NMR (125 MHz; CDCl;) & 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 T.

WA 6 (25,5R)-3,4-] (B E- i e vho] o] 941 2 S 4] )-5-(6-(3-0ko] @ Ml Ao} 1e)-0H-F
Edbsto| 2 feh-2-7hRatrtol = (19)9] A%

ﬂE
@
mg
T
=)
)
L3

A7) A 5ol AzH F7HA 32 (450 mg, 0.63 mmol) (5.47 g, 14.54 mmo

S
I3
o

B O

DE A2 7% koA DNF (50 mL)oll 3591 & 2204 1247k &9k A= gtol 3 % AN
H uAE B2 AFs 4 SHAE AAgY. o]FEA Ao A F7HA] (450 mg, 0.62 mmol)E HA 7|F
Al B ddlEhE (10 mL)ell =91 F 0 TR W7het vhs Aoled Z=etol= (0.25 mL, 3.10 mmol)& 3| A
7het & Ao 5 AIZF FQF wNkskh, whgo] hAS 9l 3 & kg dS Ak FHetal od olAH o E

o 2ujg & 7158 B X dIUEF FEYom AHE ts i vladlds FFER ﬁif‘s}‘ziv}.
7t Shell %% & FIHA old ol 2HE AUt o)A AdAF o o2HE Fi 7F StllA wEoelwl/2
N-THF & & 7}gt & A-20A 12413 &<F nNkst), whg-o] ¢4 &9l 3 & wgag 718 553 IS
AY FEvEIgy Rz Bgste] F3H4 33E (25,5R)-3,4-H] A (HE-HE o We A &8 A])-5-(6-(3-0}o]
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-l obr] ) -9H-F-9-)-N-H & HEgsto| =2 FH-2-FHEAlo] = (400 mg, 85.65 %)= ASUTE.
doizl g3HEo 4 dolel= tha Bt

'H NMR (500 MHz; CDCl3) & 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 NIR (125 MHz; CDClz) & 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 T.

A 70 (25.5R)-3.4-T}o]3fo] EEA]-5-(6-(3-0}o] & EMl A o}r| 1) -9H-F#-9-YU)-N- HE HEZso|=EF-
2- 7?‘1*}U}01E (20)9] Az

A7) @A 6ol A AxE F7hA 3EE (65 mg, 0.08 mmol)S AL 7)5F StollA F4 THR 12 % gEHEY
Zgglol= (TBAF) (0.44 mL, 0.43 mmol, (1 M &9 THF))E 2718 the AL 1A17F %k wwkgic,
o AS el g F WS et FHFS ME A d2eEIYIR EEste FHA SEE
(25,5R)-3,4-T}o] 8o = FA]-5-(6-(3-o}o] . el o} 1= )-OH-F&-9-U)-N-vd €| E&}slo] = 2 Feh-2-7}5A}
mlo]l= (52 mg, 95.45 %) S AT},

Adojz 3tz ol B folels te Zu).

H ONMR (500 MHz; DMSO-d;) & 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, 1), 7.56-7.58 (d, J= 7.82 Hz, 1), 7.72 (s, 1H), 8.29 (s, 1H), 8.42 (s, 1H), 8.53

(br. s., 1H), 8.85-8.86 (m, 1H); e MR (125 MHz; DMSO-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;
= 178-182 TC.

B 8: (5)-3-8ko] =R A2~ ((R)-2-8Fo] == A -1-(6-(3-0k0] @ Ml F o] e )-Ol-F ©1-9-9) ) o EA)-N-v] =2
Folulol= (12)¢] A=

47 97 Tl AZE FA SEE (52 ng, 0.10 mol)& AAe 19 ©A 5% A Pyom Axstol
A7) =2 3= (35 mg, 83.33 )2 AU}

ol stgrme] B4 dolehs thgal gl

ne

1H NMR (500 MHz; DMSO-dg¢) & 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 D0,
OH), 5.21 (br. s., 1H,exchangeable with D0, OH), 5.87 (br. s., 1H), 7.08-7.11 (t, J= 7.82 Hz, 1),
7.35-7.36 (d, J= 6.84 Hz, 1H), 7.56-7.57 (d, J= 6.35 Hz, 2H, exchangeable with D,0, NH), 7.71 (s, 1H),
8.22 (s, 1H), 8.30 (s, 1H), 8.37 (br. s., 1H,exchangeable with D0, NH); “C MR (125 MHz; DMSO-ds) 6
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 CigHaiINgO4 [M+Na]+ 512.0669, found
535.0578; mp = 176-182 C.
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& Al 9 4
Az 4: 334 219 S3HE ((R)-2-(2-8t| =FA|-1-(6-(3-0}o]  =rl A opr] 1) -OH-FRI-9-) A SA) T =23

-1,3-t}ol & )] A&

[REE-2] 4]
.{ | % A
I

NH NH
éNf*M NaOMeilléOH <,me B0% ACOH e
BEMROH, : L,
M=~ Vield = 93.60% o Nt Yield = 76.95% ¢ :]f\j'
Bz0 HO g NN
Y
0,0 0
P o HO  OH
16

Q/I 22 it
MNH
“fw
Dl
MalOyMNaBH; G% N"I
MeOH : H,0 HD/\i
Yield = 80.15%
HO OH

21

@A 1 ((3aR.4R.6R.6aR)-6-(6-(3-o}o] e Ml Holn| ) -9H-FF§1-9-U)-2,2-t}o] WY HEZslo|E2F=
[3.4-d][1.3]t}o] &&-4-)wetS (22) o] AZ

AN 19 @A 204 AFH FA FIFE (1.73 g, 2.75 mmol) S AAd 39 ©A 59 HFAI WHor
ZHA| ﬂ%g ((3aR,4R,6R,6aR)—-6-(6-(3-oFo] . =l g o}n] 1o )-9H-FH-9-2)-2,2-t}o] wd HE#s|lo|=2F =
[3,4-d][1,3]t}o] & <4-4-)HE2 (1.04 g, 93.69 %)= AAUTL}.

Polxl Bgrel B4 dlole= gt 2.
1H NMR (500 MHz; CDCls) & 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, 1H), 7.58-7.59 (d, J=7.33 Hz, 1H), 7.69 (br. s., 2H), 8.33 (br. s., 1H); “C IR (125 MHz; CDCl3)

& 25.24, 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.

oA 20 (2R.3S.4R.5R)-2-(B}lo] E= A W Bl )-5-(6-(3-0}o] @ =l Z o}m] ) -9H-F & -9-2 ) H| E g} 5l o] = 2 -
3.4-t}o] 2 (23)9] Ax

mg, 0.47 mmol)< 80% OFAIEAE (250 mL)ell =<1 & 100 CollA]

z35 0

12217 e}t 7k 5& g, wkgo] kA A F wkgols ek wHehal, %<l (4 x 50mb)& 7 v
et w58t Aol FAME A AZReEIYIE 2E3te] FHA (2R,3S,4R,5R)-2- (3o =F A H € )-5-(6-
(3-olo] e =Wl do}n ) -9H-F ¢ -9-A) Bl Ed}slo] =2 Fe+-3 4-t}o]& (177 mg, 76.95 %)< AUTt.

oixl shgEel w4 ol thest 2k,

'H NIR (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
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(s, 1H), 4.61-4.67 (m, 3H), 5.17 (d, J=2.93 Hz, 1H, exchangeable with D,O, OH),5.35-5.36 (t, J=5.38
Hz, 1H, exchangeable with D0, OH), 5.43-5.44 (d, J= 5.38 Hz, 1H, exchangeable with D;0, 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, 1H), 7.72 (s, 1H), 8.21 (s, 1H), 8.39 (s, 1H),8.45 (br. s., 1H, exchangeable with D0, 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.

A 3 (R)-2-(2-sto] =FA-1-(6-(3-0}e] @ el F opr| e ) -OH-F- R -9-QD) | FAD T = -1, 3-t}o] & (21)9] Al

o
N

Al 2004 Az"E FA 3EE (77 mg, 0.15 mmol)S AAld 19 @A 59} 5L HHoOR A F3}o]
A31eE (62 mg, 80.51 %)S AJT).

SR Joleb= Thest o,

o
Blali)

71

o

A=}
4]

ne
ot
Lo
fn)

H NIR (500 MHz; CD:OD) & ppm 3.42-3.44 (d, J= 5.38 Hz, 2H), 3.54-3.58 (m, 1H), 3.65-3.638 (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); “CNIR (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 CiHaoINsO4 [M+H]+ 485.0560, found 486.0625; mp = 72-76

T.

4l Al o 5

TaHEHEFo gt A olHld =AY &% &9

5-1: A48 F&

B Ado A= 260g~300g2] 7 Sprague-DawleyAl 213 E Charles River LaboratoriesA}H(Seoul, Korea)ollA]
FTEol 20C AEe AURE W gFo] FAFHA 1242 W=y F=717F dASHA #ElEE ARGl A
AFSEATE. & 3, e Y BRE FETAAE YHoldas TUsligler, 2 A&EHoR FFoldltt.

NIH 7] (NIH Guide for the Care and Use of Laboratory Animals) 2 $<3](Korea University
Institutional Animal Care & Use Committee) %<l &lol] 3=},

5-2: EAAE

Data: means*SD & YEUA oW, EAAH F94-S Kruscal-Wallis test ¥ Mann-Whitney U test® 73}
Rk, (##xP<0.001, *%P<0.01, *P<0.05 ; thF¥} Fe =<l 2}o]). N=5~11

e
e,
o

5-3: F4 Hs|8% AREd Az D A4 R/AZANFEA A}

AAd 1 A 4ol A AZT A EES FAAREY T4 HIET AP ansE EIs] st
MAE RS S835ke] 179} o] HA¥S =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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7:39] Buul2 3% N0t 0, 7120l 3% isofluranel
2 aHAAA L, mEHE FAARY. SPEER FEdte B9 ALS AX 37.0-37.952 FA AT, 25F
W (common carotid artery)® HMPZ2-EZwl(external carotid artery)S ZAZsli, &£EZwl(internal carotid
artery)9] #XHOZHE 19mme] probe(4-0 F&§ UYAEAH] 3% £& B 188 T34 WHE)E AUst
o] o8& FUU¥EMS ZAZ(right sheath endovascular middlecerebral artery occlusion)el &]3F =44

P FEAAY,

A AW F AgE SYTER = A%
A A 7k

B, ARE Sa MHE mae oo gol, 44 By 34 2 AFAENY B2 Fasg,

» A pvle] 27

AHEES 7:39 BEyuE E3% N0 0, £87F~0 3% isofluraneC & mlFH A7) 2L, AFET A FHT. W=
g 2(rat brain matrix, Ted Pella, Redding, CA)E ©]&3le] A3t ¥ 52 HA (2 mm)S AFoz (2% E
=

AdeEEee 94k, Aam-2=e3], St. Louis, MO) 3087k 37°ColA Mgt 4% detxEdds

= (pH 7.4)2 1AsT ALH oz 297k 30% sucrose at 4 ColA 30% =2 (sucrose)olr] AR F A
B arko] H4mm(AH) = -6mm(FH) Ale]e] A AHS FA 2 7W(OPTIMASS.limage analysis program,
BioScanInc. Edmonds, WA)o. 2 43},

m

25 (%) = (A-B)/B 100
A. Z} coronal sliceollA 3| &o] futel hxwr+o] &2 (mm)

B. Z} coronal sliceolA] @@‘Wﬂ%?ﬁ‘%@(m%

ARAEHA AL HE F uARE Fol SAsE, AUAE £ AR 1) JFe uet 34 2AdR
Vet
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
04: AL Heola el & F & o, F & ds Holas Faix ek (B 3D
17 AL dolE el meEs Fa & u, A7 % hds A
24 Fow Fo mElE A o FAFoE FEHA o W o, oA EH4fo] vkt Jrd e
¥ wE ge Are Yor et Ao APV AT T AR vhi} U HoR APl
Fol=T.
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1y

ol

38 AE AFEA 220l A 39 circling behaviorE #& A, AL EHA glo] LR o] a2 h=

o
A

5-4: A7 obdld fEAS P& ot % AR EF A (1)

=
59 3hgtE) = db7] 249 CI-IB-MECA & 3 ARt 2 A 2mg/kge] B BIHE
g 5, A7) Al 5-39) Wel mek A BulE SASAY, AdAetH] dAE skt ST
(Control)< H]Fofolt},

AN6 539 FAMAYL AUF H AT ¥ VL Dol F, B wnel ©E A ohdly FuAl (3844
2
S

N
<
© N/ACI

MeHN

o)
OH OH
CI-IB-MECA

A, B ole] dERd vhe gol, ofE S fmg/kge] $FOE o Ad AT FoIF A, & 2] wE A
& obdd % =A7F, HIFeE (Control)e B2 F ofdledl A3 el4lE] EdAR 2% CI-IB-MECAS] W&
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