ZIHSd 10-2019-0087944

(19) =53 (KR) (11) TAME  10-2019-0087944
O (12) 3/NE3FTH(A) (43) FAYA 2019907825
(51) FAESEF(Int. Cl.) (71) 29
ABIK 31/10 (2006.01) A23L 33/10 (2016.01) ey R P Ra ki dm R g R R
A6IP 35/00 (2006.01) /\1 SEMA LA Au24772 100 (9527},
(52) CPCEFEH ™ oy A} &kl )
A6IK 31/10 (2013.01) oﬂzﬂlmfﬂrm A g
A23L 33/10 (2016.08) AEEHA HqYET dAR 50 (A&EF, dAY
(21) =9H3 10-2018-0125381 ah)
(22) =4<A 20181310919 (72) &=}
AA LA 2018910¥ 199 Age
(30) +Hd4dF% AEEHA AT A2 120 (WA F, HESA
1020180006066 20181101¥17¢ gl (KR) olulE) 13% 905%
A8t
NEEHA AT HEERE 430 oldE 601-402
<
(Reof 7<)
(74) dg<l
o] ¥3
AA A 5 F 8 T
(54) o] WA ARAEFTY oW EE 2L A9 I 2AE
(57) & ¢F
B U WEAXFY oY EE X5E§ Algf ofstd 2B e AoR, B Wy mE fFade IFEE
2 2 g 2 FEAE SEES 32E tolAYs(HDAC) &4, 53], HDAC 88 A¥Hoz Unig E=
o] A2 E 9] TR - A ¢ Jdx NEMEFY T2 oA 2 AX APE g3) e Ao
gl v, o)E FEAdECRE sl ARAEZTY o Eve XE5E JTH 2APER AFE F e FET
a7k Sl
O % - =1
A0 12 Aol 18 Hajo) 22
Jw\l;l ;4 : - ;AIOII :2 ’ ‘:AIZII ;; ’

SESSFS
8

A0 40

o

Ao 51

$ & &

o0
PN
& &9 ¢ & &

o
R

A0 42

Sl viabily (fold)

o
o & R
A

A0 49




ZIHSd 10-2019-0087944

(52) CPCEF &+ u4d
A61P 35/00 (2018.01) gFAgA FAT FFE Blgolds 105% 1801
A23V 2002/00 (2013.01) X
A23V 2200/308 (2013.01) A&
(72) &7 MEEMA ST WA RER31Z 11-18, (
=34 %)
MEEHA 5T &2 32-7 153 (1]o}2%)
A&
ANHFAA AL 92 14 108%F 6063
AT

A= YA G5 MEHEIER 76 (Fale
A A6114-601)

)
ro



.51 EERES A
AThe] 7] AT A
ATAGE  AEATNEA ALY
ATHAY  AELHEAATAE
7)ol & 1/6
7473 %1 o] Aoy o
A7) 71 2011.09.07 ~ 2018.08.31

o] WS AT F7FAT LA

AT LAY
2011-0030074

< 2014R1A2A1A11052761

SIHS31 10-2019-0087944

A4 | 2f gz e
AT HE7| S Sk A A
AFAFG FAATFAA LA
AFIA Y Wl ujy) ASAS 2 q3A A AF 2A BIK A3l|Ale] 2
71 o & 1/6
T = 1g of 2hd] gl
A7) 7F 2014.11.01 ~ 2017.10.31
o] & A gt 7tAFNEAY
FALEHS  HT16C-0002-030016
T2 BAEA R
AT H RS A B f A R T A v
ATFAA Fax BEY FEATAYAY
AT A HDAC8S Ao 2 3l NARAELFE XEA NfFHEZ s
71 o & 1/6
T g o 2o &k
A7) 7¢ 2017.03.15 ~ 2019.08.31
o] WS AYs H7tAFAEANY
A LEHE  HI1702586
-2 BAEA R
AT H L7 SR AR S
AFALG S R AMNAA S LA FASANAF(EFHATF)
AT A Y NUA AL 288 &§3t P AAnFT A8A N
71 o & 1/6
T AA et AketyE
A7) 7¢ 2017.12.21 ~ 2020.09.30
o] WS AY3t F7tATINEALA
FALFHE NRF-2017M2A2A7A01071036
T2 87| e RFAE
A7 ghar A A
ATFAA LA AFANLA G - AR 7] = S
A A AR S A 5SS A% & AAANYA diAF 2d B¥E wEAEF X5 Ve N
71 o & 1/6
T AA et AketE
AL 7 2017.09.21 ~ 2020.02.29
o] W8 A d ZylA I
HALEHE NRF-2016R1D1A1A09916521
T2 ETAS SUS
AT HE7| Shar A A
AFALG JEAFA LA (F5ATAY)
A 4A 8 2 FA HhoA wElE 7AGAE 9 5w F AE HE Sk AE
9 Nd APAY 24 1d EE 9 ﬂﬂXhM§§%7H1%%
7] o & 1/6
S| AA el AeE T
AG717E 2016.11.01 ~ 2019.10.31




10-2019-0087944

5

=

=

N

0
=)

g Al Al

FrHY
ATE 1

I

TR

s. R?
s/

X

.S
(371 sFeb4 1004,

R1

| sdols,

B

X
)
=y
o

X

I
B
)
=
T
w
09
A

2x7], G&2A, ofql o]ER L Ao} o]

ey

o

"

170

L

L

CREE

1=}

T

o

18k8 Cry &2 Coqp 01 O]
AR o] Tl ot

=R
=

[e]
=

549

pu
L

TC

s

2

2]
2]

‘Q— C1*3‘04

gl

A

A

ol oA,
o) A8]7)

&
Ak

AT 2

Al

A7), ERAL, oyl Yo]ER Bl AJobnR o

b

shebE, ool YAl ol

"

I

o glof A,

s

o

Al



SIHS31 10-2019-0087944

A7IA, A7) AFE 4, Ak WldE SHA0R S=FAY], dEAl, ofnl, YolER | Alof, H[X|F &
= A3 09 F £ S 97 @ uxE £ X8 (0 A EmE S0 dFAR o]FolR
o RNE HEUFE 1% ol AR AE & e S 5EFHoR s dFE, o9 dA o EA e
olo] oFstH o & 3§ Jted AS FEATORE Ffidte WRAEZY o B X5§ sty 24E.
A7 4
A1kl dofAl,
Y, Y, Y

R= ﬁ’a/\/y N E/\©y F o cl g
H’ﬁ Cl

AC[C' A AL EHoR = FHE, o9 QA olAdAA T o] Ao FHE e A f
BEAWEOR el WRAEFY] o e And ot 2A4E
AT% 5
A1l glel A,
7] ghehA] 12 BAEE SES s SfE woRNE AEEE ofx sl s EHoR e IFE,
olo] YA o] FHA F= o]9 Ao FE e A FEANOR It AEAETY oW EE X
28 ot xAE:

(D) (B)-1-(3-(¢ZAy D Zaw-1-dd)-2-Z2d )3

(2) (D-1--(gFAY D Z2H-1-dd)-2-Z2d )3

(3) (B)-1-(3~(¢FAMud) T2 ¥-1-<dd)-2-l A o] A 7

(4) (2)-1-~(LBAI D) Z 23 -1-dY)-2-H A t) A 3

(5) (B)-1-(3-(¢EAdad) 229 -1-dY)-2-(4-Z2 2 )] A 3k

(6) (2)-1-(3-(¢HEAId) L2 9 -1-dY)-2-(4-Z2Z 2 H) ] A 3t

(7) (B)-1-3~(&EAHd) 229 -1-AY)-2-(4-H| FA ) ] A 95

(8) (2)-1-(3-(¢HEA ) L2 9 -1-dY)-2-(4-#| FA W) ] A 3t

(9) (B)-1-¢¥-2-3-(iigAdad) =2 9-1-ag) A3t

(10) (2)-1-&F-2-3-(Ed A9 d) 229 -1-d ) o] A 7

(11) (E)-1-(3-(MdAdmd) L2 9-1-dd)-2-Z 2 I ] 3,

(12) ()-1-3-(MAd-dTd) L2 d-1-Ad)-2-Z 2 I ] 3,

(13) (E)-1-9ld-2-(3-(l A d) 22 9 -1-4d Y ) o] A 7

(14) (2)-1-11d-2-(3-(NF A9 ) 22 9)-1-q1Y ) o] A 3

(15) (E)-1-(3-(id Ao d) =2 9-1-d)-2-(4-ZF =2 ) v] d 3

(16) (2)-1-(3-(1d AT d) =2 5-1-AY)-2-(4-ZF 2] d 3

(17) (E)-1-3-(FAd v d) T2 v-1-1)-2- (4~ S A A ) o] A 4t

(18) (2)-1-(3-(FAd v d) Z2v-1-1)-2-(4-W| S A A ) o] A 4t



SIHS31 10-2019-0087944

(19) (E)-1-¢#H-2-3-(FAdAd v d) T2 #-1-0d) v A
(20) (2)-1-¢H-2-3-(FdA v d) T2 o-1-0 ) v A
21 (B)-1-3-(Ad Ay d) 22 9|-1-¢1)-2-Z 2 A ) A
(22) ()-1-3-(AdAd v d) Z 2 9-1-1Y)-2-Z 2 A ) A ¢
(23) (B)-1-4ld-2-(3-(F A9 d) T2 9-1-dd) v A
(24) (Z)-1-

=

12 -2-(3- (A9 A9 d) 22 5|-1-A ) ] A 3

(25) (B)-1-(4-FF=2wz)-2-(3- (Al d) 22 v-1-AYd ) v]d 3t
(26) (B)-1-(4-FF=2w2)-2-(3- (Al ud) 22 o-1-AYd ) v]d 3t
(27) (E)-1-(4-vwlEA ) -2-(3-(Fd v d) 22 w-1-dd) o] 3
(28) (2)-1-(4-w| EA A )-2-(3- (s A 9 ) Z 2 #|-1-<1 ) o] A 9
(29) (B)-1-(4-22=292)-2-3-(AdAad) 224 -1-<1d) v A 3
(30) (2)-1-(4-S2=2=2A)-2-3-(IAdATd) 22 4-1-1d) v 3
(3D (B)-1-(3,4-tjEF2=2ud)-2-3-(dAd Ay d) 22 9-1-1d) o] A
(32) (2)-1-(3,4-"jEF2 24 )-2-3-(dddad) =29 -1-d L) t] A &,
(33) (B)-1-2d-2-(3-(3-mFAl g9 d) T e d-1-A Y ) t]d &

(34) (2)-1-9--2-(3-(3-r5A Ay d) 2o -1-dd) 3t

(35) (E)-1-(3-(3-wZA|#l dd v d) T2 3|-1-NY)-2-Z = A ] A 3
(36) (2)-1-(3-(3-wZA a9 d) T2 3|-1-NY)-2-Z = A T] A 3
(37) (B)-1-wld-2-(3-(3-v5A| s dd v d) 2 2a-1-dd) 3t

(38) (2)-1-W1d-2-(3-(3-v S5y d) Z2a-1-dd)

(39) (B)-1-(4-Z5 0 21l A)-2-(3-(3-H| EA A YA 1Y) = 2 of|-1-912 ) T] A 9F;

(40) (2)-1-(4-Z5 0 2l A)-2-(3-(3-H| EA F YA 1Y) = 2 of|-1-912 ) T] A 9F;
(41) (B)-1-(4-Z2=292)-2-(3-(3-vEAH A d) Z 29 -1-d L)t A3
(42) (D)-1-(4-Z2292)-2-(3-(3-vEA H LA D) Z 25 -1-d L)t A3

(43) (E)-1-(3,4-t) 222w a)-2-(3-(3-m EA A I A 0 d) =2 5|-1-1 2 ) t] A 5,
(44) (2)-1-(3 4-t) 222w 2)-2-(3-(3-m EA A DA 0 d) =2 5|-1- 2 ) t] A 5,
(45) (B)-1-2H-2-(3-(4-mF A g d A9 d) T2 o-1-A YD) t] 2 &
(46) (2)-1-d-2--(4-vF5A Ay d) z 2o -1-dd)

it

(47) (B)-1-(3-(4-WHA s D5 ) T2 o-1-9)-2- T2 A ) A 9

(48) (2)-1-(3-(4-] ZA # D A 5) 9) 32 2 5]~ 1- 11 &) ) ~9— 32 2 3 1] Al

(49) (E)-1-91d-2-(3-(4-m S A A v d) Z 2o -1-l ) o A 3

(50) (2)-1-11A-2-(3-(4-v ZA s D) ) T2 9] -1-dl ) T A o

(51) (B)-1-(4-ZF 2 H)-2-(3-(4-v| Z A F DA 3] J) Z =2 5-1-1 ) ] A

(52) (2)-1-(4-Z5 0 2l A )-2-(3-(4-H| EA F DA 1Y) = 2 of|-1-91 2 ) U] A 9
Z)-2-(3-(4-v S5 A AT ) 2o -1-A ) v A

(54) (2)-1-(4-Z22MA)-2-(3-(4-WEA F DA 7 Y) = 2 5|-1-912 ) ] A 7

(53) (E)-1-(4-

_6_



[0001]

ZIHSd 10-2019-0087944

(55) (B)-1-(3,4-t]Z 22 d)-2-(3-(4-HEA A LG A ) T2 5-1-AY)v) A, 2

(56) (2)-1-(3,4-t)ZF 22 E)-2-(3-(4-HEA A LG AT ) T2 5-1-A L) v] A 33,

T3 6

A1l oA,

A7) 3}eHE-S HDAC(Histone deacetylase)E JA|sle] WEAEEFS oW = B3 E AL EAOR = o
A 24 E.

AT 7

Al6el loj A,

7] 33HE-2 HDAC 8ol dliste] -3 A A48 el AoZRH WRAEFTS oW Ee= X83ts A
S EHow e vty 2AE

AT% 8

o
1o
12
%
2
(o
fr
o
N
olr
=
ultA
tlo
o
K
oL
Mo
(o
fr

7] ek 12 ZAEE 3eE, o

Fhoke RRAEF o A

[3}

ot

P 1]

i

(o]

11 2
B! ,SWS\S/R

(7371 sFeb4 1004,

7l & & oF
e WRAEZFY oY e AR5E At oFeHH A B #ek slolt



A

] %

s
<!

sel

5t

[¢)
g epgeln

[e]

10-2019-0087944

5

=

=

H

e
[=)

A NE7E gE gt A

=13

=

e, 2ol

=

=13
% (glioblastoma multiforme, GBM)

-
S

7 OF AL KA

[¢]

= (cytotoxins)©]th.

-
S

Fol Al
Al

L

L

o

Z}A]
(glioma), &3] t}
Al

=

=

HAA
1919] oF 12%

Hl 4 7] &

o
o

[0003]
[0004]
[0005]
[0006]

S5l E.

i~

X

o=

7D

Ak, AFEA

ujA| A gkolof

] wE7 3

el
o0
5o
i

q
B

[0007]

AxXE

L
L

].

S

24 77]9) ¢ -opv]

HjEAE wude] ojAdsisl DopAdsle]

.

mj R E A,

=

E(tumor cells)]

-
X

OFA]

=
[<

]

o

A= ©A 7E 't

A
gl o] stHA St

__]_L

ol €3l & A (Histone deacetylase)

- O
e

=i

A
L

B

[<)

[0010]

g

K

ES

3|

M

&

s}

3l

)
o

(e}
i
&7,
-2

+ HDAC A

EFZLEE A

k)

ﬁ_

A ol A

=

=

o

Z A% HDAC
el HDAC A

[e]

o]0 A % Eabi glew, @l 20749
slont,

up2kA] HDAC

[e]

et

i A7,

o]

HDAC #]

i

k)
o

A5 A Al

%
AT

=

.

LA
el

3|

wo| g
WAL
=13
=

9

A 7N

1417}
e

[

o]

oz, A
HDAC A
olof,

3

[0013]

o
el



[0015]

[0016]

[0018]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0029]

[0030]

[0032]
[0033]

[0034]

[0035]

[0036]

ZIHSdl 10-2019-0087944

(B &3] 53 0001) Oncoimmunology. 2013 Aug 1; 2(8): e25219.

gige] g
S dst = HA

Boage] BAe wuAEEe o

£
O
i
s
ﬁtl
il
o
>
=
2
Lt
2
B
o,
i
o
N
o
o
s
Sl
A
vl

e
i)
ot
o
v
gl
I
2
rlo
=1
td
B
Fd
of\
o
2
o
i
rir
=
2
oo
1)
=
o
o
N
ofr
1>
i
BN
ox
il
o
2
o
QL
rir
sl
o
v

79 HE ¢

A7) BAS By gistel,

R2 <&, miA& e Aghd wWld, e uAe Be 2ghd ddoly,
o714, 71 AgE dd 2 AgE Wl SHHer sEFA, ofnl, YolEr, Aobw, dEAl, ¢H, H]
218 = AFE 0] A B S0 &, # A BE A3E G0 A Ee S GFAR o] F

oJ71M, 7] AgE LAd, AgkE A, AghdE dFA 2 AdE Aol 2 5YHor JEFAY], =
Al ofwl, YolEw | Aol HIAE = XFHE (40 A mE S0 4 B nAE e X3 (9
A e S0 AR o FolX LorFH AEYH= 1T ol AR A3d 5 U

19+ 3gE p—TolSOQSRZ(para—toluenesulfonyl—SRz)% S A1 A s}

A(EA 3); 2

S

A7 GA 20 A A3 stk 42 &
A 52 FAHE eSS AxseE o

71 BA 3olM Axd shekd 52 FAEE SFEERE S 12 3 EE eSS Axse 9A(SH

_9_



[0037]

[0038]
[0039]

[0040]

[0042]

[0044]

[0046]

[0048]

4);8 EFeh= 7] ek 12 FAEE steEe Az

[RE-&-2) 1]

= A

o
o
i)

. S 1 o &

2 3 4

dcosiol-d
I3

2 }
1/8\/\P‘“S\S/R =4 R1s\/\fS\S/R2

ZIHSd 10-2019-0087944

Y, B e A7) sk 12 ZAEE SeE, o]e] Al oAl Ee ofe] ofdtH
< FEAECR Fste wRAEFY oY ke NS A7 AE 2= ATt

f
T
v
o
=)
i
o
k:o{t
oX,
Mo
oty
%
e
rlo
ol
[
i
o
L
i
®
|B
5
il
°
I
il
t
rlr
o
kS
o
il
il
ey
i
off
k1
il
[0 o

& 471

T 2+ uE

SAHA, PCI34051E SuM® 72A17F A2k §, nRA X

T 38 WRAMEZE TS AE(TS 13-64, TS 14-15, TS 15-88)= EH*J
SAHA, PCI34051% 5uM® 72A1%F 22]eh & D RAEF2| ATP A

T o4E WRANZEE TS AE(TS 13-64, TS 14-15, TS 15-88)E thy
SAHA, PCI34051Z 5uM® 72417 A3k &

MEZE TS HAE(TS 13-64, TS 14-15, TS 15-88)E 4t
SAHA, PCI34051% 5uM® 72417 A3 &, ddAEY ZYTS
o] HES AEste] aHZE ZAIS Ao,

T e Y

o=
3% W

T 62

SAHA, PCI340512 A3 & d2vlEstor Z7]M| ¥ 5 (Stemness) ## FA %12

_10_

=
M, o sz Aesto] vty Alx AEE WstE 222 =AE Ao,

MEZ TS AZE(TS 13-64, TS 14-15, TS 15-83)2 tiito= X uhg 2
T T2 ZA4E aUER =g ﬁom.

=
T, UUAEY FFTE 3F HFT T, BB AR

WEAEZF TS A2E(TS 13-64, TS 14-15, TS 15-83)& uldo= 2 v HA

pM, 5 pM, 10 pM, 20 n

ol 49, AAld 51 3}3HE,
THe PAs e 2



[0049]

[0050]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0060]

[0061]

[0063]

[0064]

[0065]

[0066]

ZIHSdl 10-2019-0087944

o|t}.
T 78 WRAMEZZE TS AZE(TS 13-64, TS 14-15, TS 15-83)2 tjto = E wmd 22X o] 49, Ao 51 3}3HE,
SAHA, PCI34051E bSuM= 72A17F A gk &, 3D A& HAHS AMEsle] T4 H& 58S A& AE &

AlgE ZOl T (A AR AE o] 2] A5 Fdgk Apxlolt}).

= 8 B ouy AN

49
14-15, TS 15-88) &%)

Al 5

=

| 51 3}3+&, SAHA, PCI34051 = 2jol u}
$ HYE =4ste] TP ZE TAE Aot}

rlm

BAEFE TS ME(TS 13-64, TS

e

T 9E WRAMIZE TS AZ(TS 13-64, TS 14-15, TS 15-88)2 tto = E wmd 22X o] 49, Ao 51 3}3HE,
SAHA, PCI340518 A& 3, ¢rdigtoz G #d §Ax9] 43S #Aste] Ul Ao},

W A7) 8 FAF

13, 2 uwe gAs dgw,

y T

[
ol

o3 Age wiel oaE §7) faA ANSE Aolw, B uel olsh Ayel goz ARHA grvh
B ao] st 1z BAHE SEE, olf A olddA Ex oo ofatHew 88 Aed A AT
a.
[sheta 1]
2 2
S Seg-R

oA7IA, 7] AgE #d B A WEd2 sHAoR S|=HA], ofnl, YolER, Aob=, FEAl, o4, W
] . S &4, 2 vA3 = X3E (59 A e S LFAR o]F

SN Egdqow su2Ay], @, ofyl, UYo|ER W Alohng o
=



[0068]

[0069]

[0070]

[0072]

[0073]

[0075]
[0076]
[0077]
[0078]
[0079]
[0080]
[0081]
[0082]
[0083]
[0084]
[0085]
[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]

[0096]

SIHS3 10-2019-0087944

A7 R 4, A B A8E G A4 B S 9F, B vAE B A dE Wdeld,

A WA SRR SNy, B2, o, JoER, Aohw, HA# =
AR (o) 4 T F40 29U % AR TE ADE 0.9 A4 BE S49 R ool 7
o=

Y
i}
>

o
i

r
—

N
o
>
S
ﬁv‘
et
~
ku
et
(i
Ay
¥
o

e} vhgr e,

N ‘ N ‘ Eifﬁ\j[:::] ‘ E{\I::LF ‘ Eif’\\[::::L\o// y Ei/A\I::::L\CI

gl wE A7) gehy 12 g E = sl vk e d2e sl stees ' 7 o

(1) (B)-1-(3-(¢Edad) L2 5-1-dd)-2-Z 2 A ] d 3

(2) ()-1-~(&Edad) Z25-1-4dY)-2-Z 2 F ] 43t

(3) (B)-1-(3-(¢EA ) Z25-1-dd)-2-Hl A ] d %

(4) (2)-1-3-(¢EAT ) 22 d-1-dd)-2-yl A ] 4 3

(5) (E)-1-(3-(¢EAT ) a2 d-1-dd)-2-(4-Z=2 =202t 43
(6) (2)-1-(3-(¢EAF L) 2 d-1-dd)-2-(4-Z=2=20N2)t] 43
(7) (B)-1-(3-(&H a9 d) Z23-1-AY)-2-(4-m| FA ¥l ) v] 4 3
(8) (2)-1-(3-(&HAd¥d) Z23-1-AY)-2-(4-m FA ¥l ) v] 2 35
(9) (B)-1-¢rd-2-3-(dld A ) 2= o -1-< ) t]d 3

(10) (Z)-1-&H-2-3-(NAH D) T2 o-1-AD) A

(11) (E)-1-3-(iZ-dad) 22 9-1-d)-2-Z 2 A ) 7,

(12) (2)-1-(3-(dAd T d) =2 H-1-MY)-2-Z 2 L] 4 ¢

(13) (E)-1-¥ld-2-(3-(Mdd ) d) T2 H-1-0Y9) v 2 =

(14) (D)-1-\Ad-2-(3-(NZE I d) T2 #-1-qld) v a3

(15) (B)-1-(3-(flZ Ay d) 22 o-1-<d)-2-(4-=F =2 )t d 3
(16) (Z)-1-(3-(AAA L) 22 d-1-<dY)-2-(4-FF =2l )t 3
(17) (E)-1-(3-(s A9 d) Z 2 5-1-<1Y)-2-(4-m| S A Wl A ) v] A
(18) (2)-1-(3-(EA 9 ) Z27-1-<1Y)-2-(4-m| S A Wl &) v] d

(19) (B)-1-&¥-2-G-(HAEdd ) =29 -1-dd) v &
(20) (D)-1-&E-2-G-(HAdd ) Z29-1-dd)yd&;

(21) (E)-1-(3-(sd Ay d) 2= a-1-<d)-2-ZT 20

>

SR
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[0097] (22) (D)-1-(3-(Addad) =29 -1-Ad)-2-Z 2 ] A 7

[0098] (23) (E)-1-wld-2-(3-(FdAd v d) T2 3#-1-Ad) ] A &

[0099] (24) (D)-1-Md-2-3-(FAdA ) T2 o-1-qYd) v A

[0100] (25) (B)-1-(4-FF=2wa)-2-(3- (Al d A d) & a-1-AY ) t]d 2t

[0101] (26) (B)-1-(4-FF=2w2)-2-3- (Al d) 22 v-1-AYd) v]d 2t

[0102] (27) (E)-1-(4-w| S5 A ) -2-(3-(H a9 d) T2 9-1-A Y ) o] d 3

[0103] (28) (2)-1-(4-v S5 AN ) -2-(3-(H dd v d) T2 H-1-N L) o] d

[0104] (29) (B)-1-(4-2=2=292)-2-3-(AdAad) 224 -1-a1d) v A 3

[0105] (30) (2)-1-(4-SZ22WHE)-2-3-(AdAdad) 229 -1-dd) o] A 7

[0106] (31) (E)-1-(3,4-Y S22 &)-2-3-(ddAdad) 29 -1-dd) o] A 7

[0107] (32) (2)-1-(3,4-Y S22 H)-2-3-(ddAdad) 229 -1-d Y ) o] A 7

[0108] (33) (E)-1-¢E-2-(3-(3-mEAI AT d) 22 5-1-a1d) v A 3

[0109] (34) (2)-1-¢E-2-3-3-mEA AT ) L2 5-1-a1d) v A 3

[0110] (35) (B)-1-(3-(3-wSA A d A9 d) T2 7-1-<dY)-2- T = Ar]d 3

[0111] (36) (2)-1-(3-(3-HIEA| A9 D) Z 2 7-1-NY)-2-Z 2 AT A 3

[o112] (37) (B)-1-91-2-(3-(3-W| S A A A w ) Z 2ol -1-<1 Q) ] A s

[0113] (38) (2)-1-MA-2-(3-(3-HEA A I AT D) Z 2 H-1-2 Y )] A 3

[0114] (39) (B)-1-(4-ZF 22 2)-2-(3-(3-v5A d Ay d) T2 -1-0d) ) A
[0115] (40) (2)-1-(4-ZF 22 2)-2-(3-(3-vEA H LAy d) T2 3-1-1d) ] A
[0116] (41) (B)-1-(4-Z 229 A)-2-(3-(3-W HA A DA D) L2 v -1- 2 ) v) A b
[0117] (42) (2)-1-(4-Z 22 H)-2-B-B-MEA A7) Z 2 5|-1-%) ] d 2
[0118] (43) (F)-1-(3,4-01 2229 d)-2-(3-(3-dEA dd A v d) T2 5|-1-A Q) t] A &,
[0119] (44) (2)-1-(3,4-v S22 A)-2-(3-(3-v 5 A g I A 9 d) Z 2 9-1-<1 ) v A 9
[0120] (45) (E)-1-d-2-(3-(4-vI5A s d Ay d) 2| -1-<l ) v A

[0121] (46) (2)-1-2D-2-(3-(4-W EA A DA 3 ) Z 2 ol|-1-A Q) T] A g

[0122] (47) (E)-1-(3-(4-HEA A d) =2 5-1-Y)-2- = 2 A ] A 3

[0123] (48) (2)-1-(3-(4-HEA AT I) =2 5|-1-Y)-2-Z 2 A T] A 3

[0124] (49) (B)-1-14d-2-(3-(4-v| S A s A 9] ) L2 9 -1-< ) v A

[0125] (50) (7)~1-M12-2-(3- (- ZA | 4 3] 4 ) 32 2 o)~ 1-ell 2] )] 2

[0126] (51) (B)-1-(4-ZF S 2 d)-2-(3-(4-A ZEA A DA 9 D) L2 3f|-1-0 ) ] A
[0127] (52) (2)-1-(4-ZF 22 2)-2-(3-(4-v EA H DAy d) T2 |-1-1d) o] A
[0128] (53) (B)-1-(4-222WA)-2-(3-(4-H EA A I A9 D) 25 -1-A ) T] A 3
[0129] (54) (2)-1-(4- 222 H)-2-(3-(4-vEA G D) T2 39 -1-<d ) v A
[0130] (65) (B)-1-(3,4-tjZ 22wl d)-2-(3-(4-vI A s d v d) 225 -1-<ld) o)Az 4
[0131] (56) (2)-1-(3,4-t] S =2l Ad)-2-(3-(4-v| S5 A G A v d) T2 #-1-0 YD) v A .
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[0193]

[0195]

[0196]

[0198]

[0199]

[0201]

[0202]

[0203]

[0205]

[0206]

[0207]

ZIHSd 10-2019-0087944

Fol Aud oidel AA AlAe] ez e @elE ondn. =3, & Al sighe 2 24
T Add AREEOl AR o5 o] W9l el FA el s dAd Aom olsid Aeluk. §loje] 54T
e = FIAC e 54 F833 Fol a2 Ve sk vdd Al oEdn: Asd A 2
Ao = o]8d 54 e 24 54 2AE o8E: A%, AT, ditEd 1A, oide dE =

; S AR AHARE olgd 54 e

o= & BEE drsks AL B, & 2Ee Wio] 8] Alxd, dAld =

25 p-EZso] ST o] E(1,3 @) 7l Holol= DNF(1 M)9] &olo] RX (X = 4Cl or Br; 1.0 $3)< &
glo] iz DNFoll mo] FAlZ|2 W3] H7FSIATE. olojA], AeolA 3AI7F Eeb muksAY, Ei: TLCRE

olF ¥3} 89 NallCO; = ®h-e-& AT, o|2iH dofxl EdEs

i

=2 2 FEsta dojxl 7] FEES Hvtadlger dxAZY. &ulE Zsketel AlA st
S A4/ oAHCE EES AREste] Ayt AflawntEadgve gAste] 53
o}

TE dH: @& A9 92A(90.7%); R=0.34 (n-hexane/Ethyl acetate 10:1); H NMR (400 MHz, CDCl;) &
7.48 (2H, d, J = 8.4 Hz), 7.27 (2H, d, J = 8.4 Hz), 5.57-5.67 (1H, m), 5.09-5.14 (1H, m), 4.99-5.03

(2, m), 3.57-3.59 (20, m), 2.36 (3H, s); C NMR (100 MHz, CDCI3) & 144.4, 141.4, 130.1, 129.3,
126.5. 119.6, 38.3, 21.3.

<AZd 2> EFA-4-Ro|2AHAEX, SSEZE2F JAHE

el ©91(80.5%)%); R=0.29 (n-hexane/Ethyl acetate 10:1); H NVMR (400 MHz, CDCly) &

S5 o

7.81 (2H, d, J = 8.4 Hz), 7.24 (2H, d, J = 8.4 Hz), 2.96 (2H, t, J = 7.2 Hz), 2.45 (3H, s), 1.58-1.68

ro
ol

(2H, m), 0.92 (3H, t, J = 7.2 Hz); C NMR (100 MHz, CDCly) & 144.7, 142.0, 129.8, 126.9, 37.9, 22.1,

_18_



[0209]

[0210]

[0211]

[0213]

[0214]

[0215]

[0217]

[0218]

[0219]

[0221]

[0222]

[0223]

ZIHSd 10-2019-0087944

21.6, 13.1.

<Alzd 3> EFA-4-Ro| A E, S-HlF d2EH 2

5 e WAl 31A(96.4%); R=0.36 (n-hexane/Ethyl acetate 10:1); ' NMR (400 MHz, CDCls) & 7.72
(9H, d ] =84Hz), 7.26 (2, d ] = 8.4 Hz), 7.20-7.23 (31, m), 7.16-7.18 (2H, m), 4.24 (2H. s). 2.42
(3H, s); C MMR (100 MHz, CDCly) & 144.6, 141.9, 133.7, 129.7, 129.1, 128.8, 127.9, 126.9. 40.3.

21.6.

<Alzd 4> EFA-4-RO]LAEEL, S-(4-ZFL=-H34) JdiHE

O

I
o

5 YH: Aol 3A|(89.5%); R=0.31 (n-hexane/Ethyl acetate 8:1); MR (400 MHz, CDCl3) & 7.69
(2H, dd, J = 1.6, 6.8 Hz), 7.27 (2H, dd, J = 1.6, 6.8 Hz), 7.13-7.17 (2H, m), 6.88-6.92 (2H, m), 4.22

(2H, s), 2.43 (3H, s): C NMR (100 MHz, CDCI3) & 144.8, 141.9, 130.8, 130.7, 1209.7, 126.9, 115.8,
115.5. 39.5, 21.6.

Az 5> EFA-4-Ao| QAEL, S-(4-HFA-AH) o 272

O

I
o

F5 e Ao 1A (63.0%); R=0.24 (n-hexane/Ethyl acetate 8:1); HONR (400 MHz, CDCls3) & 7.69
(2H, dd, J = 1.6, 8.4 Hz), 7.27 (2H, dd, J = 1.6, 8.4 Hz), 7.13-7.17 (2H, m), 6.88-6.92 (2H, m), 4.22
(2H, s), 2.43 (3H, s); 13C NMR (100 MHz, CDC13) & 130.4, 129.7, 126.9, 114.2, 55.3, 39.9, 21.6.

<Az 6> EFA-4-Mo|LHEL, S-(4-EE22-H3F) d=H=

O

|
o

= P 2o Fale] 09(68.7%); R=0.24 (n-hexane/Ethyl acetate 8:1); H NMR (400 MHz, CDCls) &
7.67 (M, d, J = 8.4 Hz), 7.25 (2H, d, J = 8 Hz), 7.17 (1, dd, J = 2, 6.4 Hz), 7.10 (2H, d, J = 8.8
Hz), 4.21 (2H, s), 2.43 (3H, s); C NMR (100 MHz, CDCly) & 144.9, 142.1, 133.9, 132.6, 130.5, 129.8,

128.9, 127.0, 39.7, 21.7.
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[0225]

[0226]

[0227]

[0229]

[0230]
[0231]

[0232]

[0234]

[0235]

[0237]

[0238]

<Azxd 7> EFA-4-Ho| LA EL, S-(3,4-UEEE-1F) J=H=

Cl

9 (o))
Ot

0

5 g ge

FAe] QA(78.9%);

7.62 (2H, dd, J =2, 6.8 Hz), 7.21~7.26 (3H, m), 7.14 (1H, d, J

13
4.19 (2H, s), 2.42 (3H, s); C NMR (100 MHz,

130.4, 129.6, 128.3, 126.9, 39.0, 21.6.

<HA 1> (B)-1-(3-(¢EAE9d)Z=3-1-

I
/\/S\/\/S\S/\/

@A 1: X292 3} (propargylation) WS

ZE-2--1-Me] 2 Ha old] Aeshe olaMele Ry d(ZE-2-

Ri=0.46 (n-hexane/Ethyl acetate 4:1);

CDCly) & 145.0,

ZIHSd 10-2019-0087944

" ONMR (400 MHz, CDCly) &
= 2 Hz), 7.00(1H, dd, = 2.4, 8.4 Hz),
141.9, 134.3, 132.5, 131.9, 130.8,

dd)-2-==dojdde Az

#HA-1-SC(4NH,)NH, b Br, )& 0C &71€

ME2(0.5 el Hrkska, mAlSl KOH(NRAtol &l sl 1.2 9% =i 47] ol ojsh 2.593)8 H7tete
9. 58 ¥, mead neee=(15 3%, BFd 8008 A7eE, o2RE ol EREL ALdA ©
S5l £k = Agtel AW F, TCE TEadst B3l $RANSS FAsa, As HLs AA
sta, AolBE B AdopAElolE wi UZREW@I)oR FEHAL. ool AzAm desl &
WE AARE, AIES BRA/AN EFEE Helsbd Ameteads) gAste] Zzabdst FstEe B

A7) @A 194 Az FEgE] gr]"d EFA0.5 M) ¥ AIBN =&
R a= FES 2
Zholl AA 3 WA M7t o]

<
=i e 2
F7HH 0.2 Mol QoA EAE Hrbetel whgol $As] 113
] 3 D

Folggdtt. gl AR F, 801E AASNL AJBL BFA ®
Agste] Aeisba Ay AsviEaes] gAlskel g Al 2ot H ol
2:19] £FBRZ S5

wHA 3 vjd tAdsjel=weo] Mudst vE

oo

47 @A 2004 Axze SFES WES(1 Wl Folal, ofdEYe|EL /N A

2 YZAAY. gk =<l KOH(1.05 F3F, 1 S FA=

208 B wisk H | ofAE/N3} Ao WHARE AMESte] -T8TE WZIAF T

3gHEo] molgl: e (1.1 B, DS A7) &9 FAVE H7staL,

HHekolar, NHCl FE&dez vhg-& A, olojA, oE ofAlH

AES FEL, XA H, &ulE AAS L, FoES Ay ARvtEHI R GAste] ¥
=7 33gES AxsA.
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FA(IM) ol o}

A3 @Arbsla, A725E doR B3E
z=

ol¢} e gt AAIA(S mole)E A

A Ao] QLN ELHL.1 ) S 14
o AP =S wnksgivk. 9Eo] A9,
aL, ojuf b AdEC] AHHA FEF
= oldotAEHE/ A dEHE ZFES
EQl B 33 7:E o)A = T

Z=

0C=E e+ 4, 247 &

OlE v HIEZ2HW|To=(33]) F7] A
d



[0240]

[0241]

[0242]
[0243]

[0244]

[0246]

[0247]
[0248]

[0249]
[0250]

[0251]

[0253]

[0254]

[0255]

[0256]
[0257]

[0258]
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oA 4: AsE wkg

A7) GA 3904 AZx FHFES fIZEauek0.2)¢ Holil, AAV|A St -78TE WA H, -
CPBA(1.1 &) Ao H7}skodch. TLC(40% <€ 4ﬂﬂ1EMH—1ﬂEE;H SEo] AZEZo] Fel
g wj7lx], 9SS STl HA HeoR wrso Fof WPAFTE. X3t F89Y Nal(0,2 WS dHsH,

olg opdElol= E: DEmEvw(I)oR A4ES FEAAT. dol E
I 1A A AHZ/AE opdEolE EFES A Qelta A ﬂfau}El?ﬂ
sz gAstel AF BA SFRS B2 EFER FEHYT. Q9o A%, 9A JHRAE A &S Mg
o #9 AzvEaddz o8 £ A9, FEe 60 A oww tsgion, Ao AAe A% W &

T 71EE R Aelskilt

1o

2:1 cisitrans (11.7%, 2 7}%)
5 ) 79 2

Rf = 0.36 (n-hexane/ethyl acetate = 1:2); (E) IR (neat, cm-1) 3082, 2961, 1635, 1610, 1034, 934, 795;
1H NMR (400 MHz, CD30D) & 6.53 (1H, d, J = 14.8 Hz), 5.95~6.01 (2H, m), 5.42~5.48 (2H, m), 3.69~3.71
(1H, m), 3.59~3.61 (2H, m), 3.48~3.50 (1H, m), 2.73 (21, t, J = 7.2 Hz), 1.69~1.75 (2H, m), 1.01 (3H,
t, J =7.2 Hz); 13C NMR (100 MHz, CD30D) & 134.6, 125.9, 122.9, 116.0, 53.9, 52.4, 39.6, 21.9, 11.8.

<AAd 2> (2)-1-3-(¢8-8d) T2 9-1-dY)-2-ZT =24 H a9 A=

(o]

\\
/\/s\/\

S
S

A7) A 13 TUs o R Sty o]9 fA ol dHAE A IFER F5Sgl).
2:1 cis:trans (11.7%, &9 7}%)
T5 FH: FA9 od
Rf = 0.36 (n-hexane/ethyl acetate = 1:2); (Z) IR (neat, cm-1) 3082, 2961, 2925, 1634, 1612, 1030, 934,
797; 1H NMR (400 MHz, CD30D) & 6.67 (1, d, J = 9.6 Hz), 5.89~5.99 (1H, m), 5.76~5.83 (1H, m),
5.44~5.48 (2H, m), 3.63~3.75 (3H, m), 3.49~3.53 (1H, m), 2.75 (2H, t, J = 7.2 Hz), 1.70~1.75 (2H, m),
1.01 (3H, t, J = 7.2 Hz); 13C NMR (100 MHz, CD30D) & 138.9, 125.8, 123.0, 117.7, 63.2, 54.2, 40.5,
21.8, 11.8.

<A 3> (B)-1-(3-(FYAN D) Z2-1-AY)-2-DAT A A=

/\/S\/\/S\S@

] Al 18] B 30A ALg R Alxel 2 BEES skl Axd 3 FFRES AT AL A, 4
7] Anel 13k R Fdste] BA BgEe £559

2:1 cis:trans (34.0%, ¥ 7}5)

5 ) 3 2

Rf = 0.36 (n-hexane/ethyl acetate = 1:2); (E) IR (neat, cm-1) 3027, 2962, 2923, 1634, 1602, 1494,
1454, 1030, 935, 796; 1H NMR (400 MHz, CD30D) 7.16~7.26 (5H, m), 6.21 (1H, d, J = 14.8 Hz), 5.71~5.85

(2H, m), 5.30~5.37 (2H, m), 3.86 (2H, s), 3.44~3.53 (2H, m), 3.29~3.39 (2H, m); 13C NMR (100 MHz,
CD30D) 6 134.1, 129.1, 128.1, 127.2, 125.8, 122.9, 116.4, 53.8, 52.3, 41.8.

_21_



[0260]

[0261]
[0262]
[0263]
[0264]

[0265]

[0267]

[0268]
[0269]

[0270]
[0271]

[0272]

[0274]

[0275]
[0276]
[0277]
[0278]

[0279]
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<AAl 4> (2)-1-(3-(EEA ) Z2H-1-d)-2-ddd & A=z

%/ "Ns
0
B71 ANl 33 A W eR sk, ole] dAl o] FHAE 54 =R TS
2:1 cisitrans (34.0%, ¥ 7Fs)

5 ge: 349 09

Rf = 0.36 (n-hexane/ethyl acetate 1:2); (Z) IR (neat, cm-1) 33028, 2962, 2924, 2360, 2341, 1634,
1600, 1030, 795; 1H NMR (400 MHz, CD30D) & 7.16~7.22 (5H, m), 6.21 (I1H, d, J = 9.6 Hz), 5.77~5.83
(1H, m), 5.49~5.56 (1H, m), 5.32~5.39 (2H, m), 3.88 (2H, s), 3.46~3.58 (3H, m), 3.33~3.38 (1H, m); 13C
NMR (100 MHz, CD30D) & 139.4, 130.3, 129.2, 128.2, 126.9, 124.1, 118.7, 55.2, 50.1, 43.6.

<HAl 5> (B)-1-(3-(¢EAY L) Z=23-1-dD)-2-(4-E2 =)t R A=

o
I
/\/s\/\/S\S/\@\
F

71 &

7] AAe 13 ARl kel B4 sheteS Sskait

5:3 cis:trans (17.7%, w2 7}s)

TS5 FH: FAe] o

Rf = 0.33 (n-hexane/ethyl acetate = 1:2); (E) IR (neat, cm-1) 2962, 2920, 1689, 1599, 1508, 1037, 936,
800; 1H NMR (400 MHz, CD30D) & 7.33~7.37 (2H, m), 7.02~7.07 (2H, m), 6.33 (I1H, d, J = 14.4 Hz),

5.84~5.89 (2H, m), 5.41~5.48 (2H, m), 3.96 (2H, s), 3.55~3.64 (2H, m), 3.41~3.49 (2H, m); 13C NMR (100
MHz, CD30D) § 137.3, 130.8, 124.8, 123.1, 118.8, 114.7, 114.1, 105.1, 54.8, 49.6, 41.7.

AN 6> (2)-1-(3-(FBAY D) Z2-1-4Y)-2-(+-B=2WA) AR A=

F7] AAe 59F TUs o R Sty o] fA ol dHAE HFH IFER FS5Sgl).

5:3 cis:trans (17.7%, %2 7}%)

T5 FH: Ao o

Rf = 0.33 (n-hexane/ethyl acetate = 2:1); (Z) IR (neat, cm-1) 2923, 2854, 1731, 1689, 1599, 1508,
1042, 931, 837; 1H NMR (400 MHz, CD30D) & 7.32~7.36 (2H, m), 7.02~7.07 (2H, m), 6.33 (1H, d, J = 9.6
Hz), 5.89~5.94 (1H, m), 5.63~5.69 (1H, m), 5.43~5.48 (2H, m), 3.98 (2H, s), 3.58~3.69 (3H, m),

3.44~3.49 (1H, m); 13C NMR (100 MHz, CD30D) § 138.3, 131.0, 125.8, 123.0, 117.8, 114.9, 114.7, 105.0,
54.2, 49.1, 41.5.
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[0281]

[0282]
[0283]

[0284]
[0285]

[0286]

[0288]

[0289]
[0290]
[0291]
[0292]

[0293]

[0295]

[0296]
[0297]

[0298]
[0299]

[0300]

ZIHSd 10-2019-0087944

<AAld 7> (B)-1-(3-(¢Edvd) Z2-1-dd)-2-4-HEAAA) A &e| A=

(o}

1]
/\/S\/\/S\s/\©\
OCHj

7] AA A 19] GA] 3ol A AFESE A|lFo] 2 S3HE
7] AAld 13 fARSHAl skl 54 eSS 53T

2:1 cis:trans (25.9%, ¢ 7}5)

5 e e 29

Rf = 0.36 (n-hexane/ethyl acetate = 1:2); (E) IR (neat, cm-1) 3002, 2958, 2930, 1608, 1583, 1510,
1032, 933, 833; 1H NMR (400 MHz, CD30D) & 7.25 (2H, d J = 8.4 Hz), 6.87 (2H, d, J = 8.4 Hz), 6.31
(18, d, J = 14.8 Hz), 5.79~5.95 (2H, m), 5.41~5.48 (2H, m), 3.92 (2H, s), 3.78 (3H, s), 3.58~3.60 (2H,

m), 3.47~3.49 (2H, m); 13C NMR (100 MHz, CD30D)& 135.7, 131.8, 127.2, 124.4, 117.6, 114.9, 55.7,
55.2, 53.8, 42.8.

<A & ()-1-(-(TBAN D) T2 -1-AY)-2-(4-A SR Q)T d e A=

71 AAle 73 e WwHoR Sty o] A o HHAE A IFEZ FEIAC.

2:1 cis:trans (25.9%, ¥ 7}%)

5 ) 3 2

Rf = 0.36 (n-hexane/ethyl acetate = 1:2); (Z) IR (neat, cm-1) 2959, 2835 1607, 1509, 1462, 1030, 795;
1H NMR (400 MHz, CD30D) & 7.23 (2H, dd, J = 2, 8.4 Hz), 6.87 (2H, dd, J = 2, 8.4 Hz), 6.33 (1H, d, J
= 9.6 Hz), 5.90~5.96 (1H, m), 5.61~5.67 (1H, m), 5.43~5.48 (2H, m), 3.94 (2H, s), 3.78 (3H, s),

3.59~3.67 (3H, m), 3.46~3.49 (1H, m); 13C NMR (100 MHz, CD30D) & 160.7, 140.0, 131.8, 130.1, 127.2,
124.8, 118.8, 114.9, 55.7, 55.5, 50.5, 43.5.

<AAld 9> (B)-1-¢E-2-G-(Ad 29 d) Z2v-1-dd)H L &e] A=z

o
1
©\/s\/\/sxs/\/

A7) AAled 19] @A 1014 AFEeE Z2-2-3-1-Mo]& E o] gl o|AaMo|L 2 A(ZE-2-3-1-
SC(4NH)NH, b Br, )& talsle] wld-so]& i o]d A3l o]iaMole$-2F 4 (Hld-SC(Y4NH)NH, b
Br, )& AME3Sta, WA 394 Azxd 2 SFES AFES AS AQsta A7) Al 13 FASHA Gaste] E
A eSS 539
2:1 cis:trans (64.4%, &2 7}5)
T5 FH: Ao o

Rf = 0.22 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDC13) & 7.26~7.41 (5H, m), 6.36 (1H,
d, J =14.8 Hz), 5.79~5.99 (2H, m), 5.16~5.22 (2H, m), 3.98 (2H, s), 3.44~3.49 (2H, m), 3.29~3.37 (2H,
m).

N

ol

°
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[0302]

[0303]
[0304]
[0305]
[0306]

[0307]

[0309]

[0310]
[0311]

[0312]
[0313]

[0314]

[0316]

[0317]
[0318]
[0319]
[0320]

[0321]

[0323]

[0324]
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<AAld 10> (2)-1-€49-2-(3-(AZdv ) Z25-1-dd)HEd&e] A=z

F7) AAe 9¢F TUs o R Sty o]9 YA ol dHAE HFH IFER F5SGl).
2:1 cis:trans (64.4%, &2 7}5)
T5 FH: Ao o

Rf = 0.22 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDC13) & 7.31~7.42 (5H, m), 6.59 (1H,
d, J =9.6 Hz), 5.76~5.87 (2H, m), 5.15~5.20 (2H, m), 3.98 (2H, s), 3.53~3.58 (2H, m), 3.43~3.49 (2H,
m).

<AAd 11> (E)-1-(3-(Ad A )= 29-1-AY)-2-T=Ar| A H] A=

o
[:::L\v/g\v/”§§/s\s/”\\//

47 AAe 98] A 34 AT AlEe] 1 BFES dAstel Alxel 2 HFRS AT AL AL, 4
7] Al 95} fAks Salste] B4 SgERe FEH9

1:1 cis:trans (60.7%, ¥2 7}5)
5 ) 3 2

Rf = 0.21 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDC13) & 7.27~7.42 (5H, m), 6.38 (1H,
d, J =14.8 Hz), 5.92~5.99 (1H, m), 3.98 (2H, s), 3.45~3.50 (1H, m), 3.29~3.35 (1H, m), 2.72 (2H, t, J
=7.2 Hz), 1.67~1.76 (2H, m), 1.01 (3H, t, J = 7.2 Hz); 13C NMR (100 MHz, CDCI3) § 134.9, 130.1, 129.1,
128.5, 116.3, 56.9, 52.9, 40.4, 22.5, 13.1.

<AAld 12> (2)-1-3-(1F A ) T2 5-1-<dd)-2-T2I ] E #9| A=

Ll
I
)
Lot
ot
i
fr
4
4
QL‘
3%
v

7] AAe 117 sdgk whHo R sty , o] YAl o] AA
1:1 cis:trans (60.7%, #2 7}%)
T5 FH: Ao o

Rf = 0.21 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDC13) & 7.29~7.39 (5H, m), 6.59 (1H,
d, J =9.2 Hz), 5.94~5.99 (1H, m), 3.97 (20, s), 3.33~3.49 (1H, m), 3.28~3.35 (1H, m), 2.69 (20, t, J
=7.2Hz), 1.67~1.76 (2H, m), 1.00 (3H, t, J = 7.2 Hz).

<A 13> (B)-1-88-2-(3-(AA A D) 23 1-A L) T o] Az
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[0325]

[0326]
[0327]

[0328]

[0330]

[0331]
[0332]

[0333]
[0334]

[0335]

[0337]

[0338]
[0339]

[0340]
[0341]

[0342]

[0344]

[0345]
[0346]
[0347]

[0348]
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A7] A 99 A 3ollA ALEE Az 1 3
7] DA 99k FALEAl sl BH 3gES 5

2:1 cis:trans (57.9%, ¥ 7}%)

S tAlate] Azl 3 SES AHET S Agsta, 4
=

S5 Qe wae) A

Rf = 0.34 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDC13) & 7.27~7.39 (10H, m), 6.14 (1H,
d, J =14.8 Hz), 5.81~5.87 (1H, m), 3.93 (2H, s), 3.92 (2H, s), 3.33~3.38 (1H, m), 3.19~3.24 (1H, m).

<AAld 14> (2)-1-92-2-3-(AZZ9 ) 225 -1-dd)H L &e] A=

A7) Aol 133 edd YHOR 53

o=
ol
ol
®
o,
1o,
jin
2
o,

2,
i
Y
Ll
I
)
ot
o
il
ffl
4
By
ol
ol
it
uj

2:1 cis:trans (57.9%, ¥ 7}%)
5 ) fAe 3

Rf = 0.34 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDC13) & 7.29~7.41 (10H, m), 6.26 (1H,
d, J =9.6 Hz), 5.62~5.68 (1H, m), 3.94 (4H, s), 3.47~3.52 (1H, m), 3.37~3.43 (1H, m); 13C NMR (100
MHz, CDC13) & 138.0, 130.1, 129.4, 129.0, 128.6, 128.4, 127.7, 117.9, 57.4, 49.6, 43.5.

<AAleo] 15> (E)-1-3-(NZAH ) T2 H-1-AY)-2-(4-ZF .2 A) A He| A=
o
s\\//Qip/S\s/f\Ti:::l\
F

7] DA 99] GAl 3o A AFESE A|Fo 1 S3HE
7] AAld 99} FALSHAl Gaste] 54 SEES 53T
2:1 cis:trans (63.4%, &2 7}%5)

T5 FE: A9 1)

Rf = 0.34 (n-hexane/ethyl acetate = 1:1); (E) 1H NMR (400 MHz, CDC13) & 7.26~7.42 (7H, m), 6.98~7.26
(2H, m), 6.15 (1H, d, J = 14.8 Hz), 5.81~5.89 (1H, m), 3.95 (2H, s), 3.90 (2H, s), 3.34~3.39 (1H, m),
3.19~3.25 (1H, m); 13C NMR (100 MHz, CDC13) & 133.9, 131.1, 130.9, 129.9, 129.0, 128.4, 117.1, 115.6,
115.4, 56.9, 52.7, 41.7.

<AA A 16> (2)-1-(-(AD A D) T23]-1-AY)-2-(4-EFLZNA) AR A=

A7) Aol 159 edTd YHOR 53

o=
ol
ol
i)
2
lo
0,
2
2
2
X,
2
il
B
2
)
et
i
it
4
By
ol
ol
32
v}

2:1 cis:trans (63.4%, 2 7}%)

S5 g gale] 34
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[0349]

[0351]

[0352]
[0353]

[0354]
[0355]

[0356]

[0358]

[0359]
[0360]
[0361]
[0362]

[0363]

[0365]

[0366]
[0367]

[0368]
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Rf = 0.34 (n-hexane/ethyl acetate = 1:1); (Z) 1H NMR (400 MHz, CDCl13) & 7.23~7.39 (7H, m), 6.97~7.02
(2H, m), 6.26 (1H, d, J = 9.2 Hz), 5.63~5.69 (1H, m), 3.95 (2H, s), 3.90 (2H, s), 3.37~3.51 (1H, m),
3.65~3.71 (1H, m); 13C NMR (100 MHz, CDC13) & 137.7, 130.7, 129.7, 128.7, 128.1, 117.9, 115.1, 57.2,
49.3, 42.3.

<AAld 17> (B)-1-(3-(Fd 29 ) Z 25 -1-A )2 (4-HIFA M) d &e] Az

71 Al 9o ©Al 3ol ARERE Aol 1 Bkt

] i
7] AAldl 99} FASHAl Gaste] 54 SEES 53T
1:2 cisitrans (37.9%, 2 7}%)
5 FE: Ao 313

Rf = 0.34 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDC13) & 7.33~7.39 (3H, m), 7.22~7.31
(4H, m), 6.84 (2H, d, J = 8.4 Hz), 6.17 (1H, d, J = 14.8 Hz), 5.82~5.88 (1H, m), 3.93 (2H, s), 3.89
(2H, s), 3.77 (3H, s), 3.35~3.40 (1H, m), 3.21~3.26 (1H, m); 13C NMR (100 MHz, CDCI3) & 159.6, 134.8,
131.0, 130.5, 129.4, 128.9, 117.1, 114.4, 57.2, 55.7, 53.3, 42.6.

<HAl 18> (2)-1-(3-(3dAd¥d) T =5-1-dD)-2—-4-HSA ML) d 29| A=

A7 AAle 173 T W o Fasty, o] A o] GAAE 5H IFEZ F53I8.
1:2 cisitrans (37.9%, ¥2 7}%)

S5 e wae) A

Rf = 0.34 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDC13) & 7.29~7.40 (5H, m), 7.20 (2H,
d, J = 8.4 Hz), 6.83 (2, d, J = 8.4 Hz), 6.29 (1H, d, J = 9.6 Hz), 5.63~5.69 (1H, m), 3.94 (2H, s),
3.90 (2H, s), 3.79 (3H, s), 3.47~3.53 (2H, m), 3.39~3.43 (2H, m); 13C NMR (100 MHz, CDCI3) & 138.2,
130.5, 130.1, 129.9, 128.9, 128.5, 128.4, 117.8, 113.9, 57.5, 55.3, 49.7, 43.0.

<AAl 19> (E)-1-€¢E-2-3-(ddAdvd) 2 2¥-1-dd) g &9 Ax

(o

[:::]/g\\//q§>/s\s’”\\47

@A 1: X292 3} (propargylation) WS

Azvstar, iAol KOH(elglMpol&oll thall 1.2 T B 7] el s 2.59)E H7bsklet. 52 F, ==
s Beule]l=(1.5 3%, &7l 80%)E FH7bstaL, ol=FH o A2 ubmetAl A
T AlZke]l A &, TICR Z2abds) vhgo] dREASS FQlstar, Aststel wWwges AAsa, AojEs



[0370]

[0371]

[0373]

[0374]

[0376]

[0377]

[0378]
[0379]

[0380]

[0382]

[0383]
[0384]
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k
N
A
o
2,
ol
ol
=2
ofo
=)
i
2
)
ol
ol
=

I ooHolAEolE s HIREWE(GEI) R FEEAT. olox dxA7|aL ZS)
2 =74/ sdeR AYUHd AsviEOy] GAlste]l zradsr FetEdl 54 sees F5d

oA 20 2ozt HoF vk

A7) GA 14 A x3 EgtEe] g71" EFA(0.5 M) = AIBN H=E o9} A= g AAAG molh) S FH
7Felth, o]2HE dojF E}ES 85TE 7Fdsta, EFN(IN FoldE Aol Lot EAN1.1 T3)& 14
ol A & e MUt o), TLCE EelstA hkgo] Hueh JPH s wtstict, Hde 3§,
F71H o7 o] QolN EANS FH7Fste] Whgo] 9] AAELEE s, ojul By} A&l AAHEA =
Foselth. wkgo]l FHAE T, &ulE AASL FAdES BRI T oHolAH O E/M K dHE EFES
AHgste] A gt A™ ntE 3] FASte] vjd Ao]SolAH o] EQl A IFE 7:E o]FHA = FH|

A=
2:19 EFEE FEHA.

A 3: Ald YAufol=w o] Hudst gkg

$7) WA 260 ARG GRS MEL( ] Holar, ohEol =Y/ et Aa] YRS AHgEte] -10T
2 PZARY. dkeel Hel KOH(1.05 9, 1) FAl2 AWs Frhetn, 4720y dojd £3ES
203 B AT 7, oPAE/NG Ao PARE Aol BCE WAL, ) Az 194 Az
sl wobgli: MES(11 B, WD A7) So] FAE Hrheha, 0CR WEE ¥, 247 Bt a
WS, NICI #8908 Wee AYSA. olold, oY ohiHolE Et UIFEEIFOR(33) 771 4
HES FEH, A2A A, $NE AAGD, FlTe 29 ARvkEIHNE GAst] v Uiste| =gl
A BgEe Axslt

i
=
[

A7 A 304 Az gZ2 2 eH0.2) ] Fola

CPBA(1.1 W) & Ao H7FsFaAth. TLC(40% E oA E o] E /4]

2 w7bA], 9 FAgb AA A2ow whEo] FEo] JFPAZATE. LI}
= fEFEEdqE(3s)es HES FE5T. 49

3] A ollHZ/o1E olAE|oE E3E
5 A

, A271A slel -78TCE W¥ZAIZ)
2)2 WbgEo] AxHdSol T
g NalHCO, 2 WHe-S st

(]

-1>m

3t JAES F
g2 Gl 4% 24
o] S8 J2vlEIIR
T 71AEE o)l
1:2 cis:trans (46.5%, ¥ 7}%)

T5 FH: Ao o

Rf = 0.27 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CD30D + CDCl3) & 7.56~7.66 (5H, m),

6.21 (1H, d, J = 14.4 Hz), 5.64~5.81 (2H, m), 5.10~5.14 (1H, m), 5.10~5.14 (2H, m), 3.81~3.87 (1H, m),
3.65~3.70 (1H, m), 3.25~3.30 (2H, m).

<A 200 (D)-1-2B-2-(3-( YA D) T2 3l-1-A L) d e Az

i
S\\//Q§7
S\S/\/
47) AN 199 BAG WHOR FAFE, od YA JHAANE B SPgEE FEatgct
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[0385]
[0386]

[0387]

[0389]

[0390]
[0391]

[0392]
[0393]

[0394]

[0396]

[0397]
[0398]

[0399]
[0400]

[0401]

[0403]

[0404]

[0405]

[0406]
[0407]

[0408]
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1:2 cis:trans (46.5%, &g 71%)
5 ) 3 2

Rf = 0.27 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CD30D + CDCl3) & 7.58~7.69 (5H, m),
6.55 (1H, d, J = 9.6 Hz), 5.76~5.86 (1H, m), 5.55~5.62 (1H, m), 5.13~5.20 (2H, m), 3.87~3.93 (1H, m),
3.75~3.81 (1H, m), 3.26~3.34 (2H, m).

<AAld 21> (B)-1-(3-(dl Ao d) Z=2-1-dd)-2-T2I ] &9 A=

0

[:::I/é\v/x§b/s\s/”\»//

7] A 199 @A 34 AR A%
7] A6l 199 §AFH Fastel B4 o

2.5:1 cis:trans (56.6%, ¥& 7}%)

e =
tlo
-
4
ol
38
ul

S5 ge: 349 09

Rf = 0.27 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CD30D) & 7.58~7.64 (5H, m), 6.22 (1H,
d, J =14.8 Hz), 5.64~5.72 (1H, m), 5.30~5.37 (2H, m), 3.81~3.87 (2H, m), 3.65~3.71 (2H, m), 2.60 (2H,
t, J =7.2Hz), 1.59~1.69 (2H, m), 0.97 (3H, t, J = 7.2 Hz); 13C NMR (100 MHz, CD30D) & 136.1, 132.6,
130.4, 125.7, 59.3, 48.4, 40.8, 13.3.

<AA 4 22> (2)-1-(3-(FdAdd) = 29-1-AY)-2-ZT=Ar| AR A=

T
S‘s/\/

71 A 213} TAR Ao sy, o]o YAl o] A

Ll
I
)
Lot
ot
i
fr
4
4
QL‘
32
v

2.5:1 cis:trans (56.6%, ¥& 7}%)
T5 FH: Ao o

Rf = 0.27 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CD30D + CDCl3) & 7.58~7.67 (5H, m),
6.54 (10, d, J = 9.2 Hz), 5.28~5.59 (1H, m), 3.86~3.91 (1H, m), 3.73~3.79 (1H, m), 2.62 (2H, t, J =
7.2 Hz), 1.58~1.66 (2H, m), 0.96 (3H, t, J =7.2 Hz).

<HAle 23> (B)-1-11d-2-(3-(F Ay d) T2 3-1-AY) T d &9 A=

0

|
[:::I/S\V/A§Q/S\S,A\T:::]

47) AR 199 G 3e14 AL Aol 1 SRS tlalshe] Azel 3 SRS AT AL Asjeta, 4
7] AAel 195k A Fadstel BH BgES FEa

1:1 cis:trans (51.3%, ¥3 7}%)
5 ) 3 2

Rf = 0.27 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CD30D + CDCl3) & 7.56~7.64 (5H, m),
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[0410]

[0411]
[0412]
[0413]
[0414]

[0415]

[0417]

[0418]
[0419]

[0420]
[0421]

[0422]

[0424]

[0425]
[0426]
[0427]
[0428]

[0429]
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7.23~7.7.31 (5H, m), 6.09 (I1H, d, J = 14.4 Hz), 5.56~5.64 (1H, m), 3.84 (2H, s), 3.73~3.79 (1H, m),
3.58~3.63 (1H, m); 13C NMR (100 MHz, CD30D + CDCI3)§& 136.1, 133.6,, 131.3, 129.7, 128.9, 128.5,
127.3, 119.2, 41.4, 36.5.

<A 26> (2)-1-08-2-(3-( QAT D) T 23l-1-A )T d e A=

A7 AAle 237 FUg W o Fasty, o] A o] GAAE 5H IFEZ 538
1:1 cis:trans (51.3%, ¥3 7}%)
5 ) 3 2

Rf = 0.27 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CD30D + CDCl3) & 7.57~7.64 (5H, m),
7.20~7.7.31 (BH, m), 6.21 (1H, d, J = 9.6 Hz), 5.38~5.45 (1H, m), 3.86 (2H, s), 3.78~3.84 (1H, m),
3.67~3.72 (1H, m).

<AAld 25> (E)-1-(4-FF=243)-2-3-(dd A d) Z=25-1-dd) 2 &9 Ax

(o
[:::]/g\\//Q§>/S\s/f\\[:::1\
F

47) AR 199 B 3e14 AL Aol 1 SRS tlalshe] Azel 4 SRS AT AL Aseta, 4
7] AAel 195k A FAstel BH BgES FEa

1:2 cisitrans (48.4%, #2 7}%)
5 ) 3 2

Rf = 0.24 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDC13) & 7.51~7.59 (5H, m), 7.20~7.23
(2H, m), 6.98~7.01 (2H, m), 5.98 (1H, d, J = 14.4 Hz), 5.58~5.66 (1H, m), 3.81 (2H, s), 3.56~3.62 (1H,
m), 3.44~3.49 (1H, m); 13C NMR (100 MHz, CDCI3) & 134.3, 131.5, 131.4, 131.3, 129.4, 124.6, 116.6,
115.9, 115.7, 59.6, 41.7.

<AAd 26> (2)-1-(4-FF2413)-2-3-(ddA v d) Z=-1-dd) 2 &9 Ax

71 Ao 259 FUg W o Fasly, o] A o] GAAE 5H IFEZ F538.
1:2 cisitrans (48.4%, #3 7}%)
5 ) 3 2

Rf = 0.24 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CD30D) & 7.57~7.65 (5H, m), 7.26~7.29
(2H, m), 7.00~7.05 (2H, m), 6.23 (1H, d, J = 9.2 Hz), 5.40~5.47 (1H, m), 3.87 (2H, s), 3.79~3.84 (1H,
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[0431]

[0432]
[0433]

[0434]
[0435]

[0436]

[0438]

[0439]
[0440]
[0441]
[0442]

[0443]

[0445]

[0446]
[0447]
[0448]
[0449]

[0450]
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m), 3.69~3.73 (1H, m).

<A 27> (E)-1-(4-TISA N R)-2-(3- (98 D) Z2o-1-A) T H B A=

(o

g\v/*§;/s\s
9 AW
A7) A 199] @A 3o A AFE-S A3

7] A6 199 §AFH Fastel B4 o

1:2 cis:trans (46.6%, ¥ 7}%)

e =
tlo
-
4
ol
38
ui

S5 gel: o)

Rf = 0.24 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CD30D) & 7.59~7.64 (5H, m), 7.17 (2H,
d, J =88Hz), 6.85 (2H, d, J = 8.8 Hz), 6.09 (1H, d, J = 14.8 Hz), 5.56~5.63 (1, m), 3.79 (2H, s),
3.78 (3H, s), 3.72~3.76 (1H, m), 3.58~3.66 (1H, m).

<AAle 28> (2)-1-(4-HIEA M E)-2-(3- (s Ay ) Z=9-1-dLd) B¢ A=

A7 AAle 273 FU W o Fasty, o] A o] GAAE 5H IFEZ 538
1:2 cis:trans (46.6%, ¥ 71%5)
5 ) fAe] A

Rf = 0.24 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDCl13) & 7.59~7.62 (2H, m), 7.27~7.50
(3H, m), 7.17 (2H, d, J = 8.8 Hz), 6.84 (2H, d, 8.8 Hz), 6.20 (1H, d, J = 9.6 Hz), 5.43~5.49 (1H, m),
3.82 (2H, s), 3.80 (3H, s), 3.69~3.74 (1H, m), 3.60~3.66 (1H, m); 13C NMR (100 MHz, CDCl13) & 143.2,
138.8, 131.5, 130.8, 129.4, 128.8, 124.6, 118.3, 114.3, 56.4, 55.6, 43.2.

<AAle 29> (E)-1-(4-22242)-2-3-(Fd v d) Z2y-1-AL) L& A=

0

1l
[:::I/S\V/A§L/S\S/A\I:::1\
Cl

7] Aol 289 BAdTd YHER 53

o=
ol
ol
®
o,
1o,
jin
2
o,
X,
i
2
Ll
I
)
ot
i)
il
ffl
4
By
ol
ol
4%
i

2:1 cis:trans (35%, ¥ 7}s)
5 ) 3 2

Rf = 0.25 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDCl3) & 7.45~7.57 (5H, m), 7.24~
7.26 (20, m), 7.16 (2H, d, J = 8.4 Hz), 5.94 (1H, d, J = 14.8 Hz), 5.53~5.61 (1H, m), 3.79 (2H, s),
3.53~3.58 (1H, m), 3.41~3.46 (1H, m).
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[0452]

[0453]

[0454]

[0455]
[0456]

[0457]

[0459]

[0460]
[0461]

[0462]
[0463]

[0464]

[0466]

[0467]
[0468]
[0469]
[0470]

[0471]

[0473]

[0474]

SIES 10-2019-0087944
<AAd 30> (2)-1-(4-F2=29F)-2-3-(FHdAddd) T 2H-1-Ad) 9] A=
(0] —
5—" s-s

O

7] A 199 @A 34 AR A2
7] A6 199 §AFH Fastel B4 o

2:1 cis:trans (35%, #2] 7}Fs)

e =
tlo
-
4
ol
38
ul

S5 g Fale) 99

Rf = 0.33 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDC13) & 7.4977.58 (5H, m), 7.16 (2H,
d, J =8.2Hz), 7.17 (2H, d, J = 8.2 Hz), 7.17 (2H, d, J = 8.3 Hz), 6.16 (1H, d, J = 9.4 Hz), 5.39~
5.45 (1H, m), 3.79 (2H, s), 3.66~3.72 (1H, m). 3.57~3.64 (1H, m).

<AAle 31> (E)-1-(3,4-t 22 24d)-2-3- (s d A d) Z25-1-AL) 28] A=

(o]
[:::I/S\\/”§§/S\s/~\[:::I:CI
Cl

A7) Aol 199] ©Al 3914 AFEE Az 1
71 Al 199} frAbsHAl raske] =4 st
1:2 cis:trans (37%, %2 7}%5)

5 ) FA9 2

Rf = 0.23 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDCl3) & 7.52~7.57 (5H, m), 7.38 (1H,
dd, J = 8.2, 1.4 Hz), 7.33 (1H, s), 7.09 (1H, d, J = 8.3 Hz), 5.98 (1H, d, J = 14.8 Hz), 5.56~5.64
(1H, m), 3.76 (2H, s), .58~3.61 (1H, m), 3.42~3.49 (1H, m).

flo
4
By
2L
32
v}

<AAld 32> (2)-1-(3,4-"dE22HA)-2-CG-(dd A9 ) T 29-1-d )8 &9 A=

Cl

<c_§§J/jéS‘< ;—CI

1:2 cis:trans (37%, %32 7}&)
T5 FH: FA9 od

Rf = 0.31 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDCl3) & 7.60~7.51 (5H, m), 7.38 (1H,
d, J =82Hz), 7.34 (1H, d, J = 1.8 Hz), 7.10 (1H, dd, J = 8.2, 1.9 Hz), 6.20 (1H, d, J = 9.4 Hz),
5.43~5.50 (10, m), 3.77 (2H, s), 3.69~3.75 (1, m), 3.62~3.57(1H, m);

<HAle 33> (E)-1-2E-2-(3-(3-vISA Ay d) 2 27-1-d L) 2] A=

o

1
,/O\E::j/s\v/Q§/s~s/\\%7
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[0475]

[0476]

[0478]

[0479]
[0480]

[0481]

[0483]

[0484]

[0485]

[0486]

[0488]

[0489]
[0490]

[0491]

ZIHSd 10-2019-0087944

o] A-gdl= o]laMol 92w A (Ph-SC(X4NH;)NH; b
olo] AHSEtE olaMol e R2E ¢ (3-H=AHd-SC(4NH,)NH; b
Br, )& A3 RS AL, 7] AAld 199 FAEHA st 54 3FES F53.

Rf = 0.27 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDCl3) & 7.43 (1H, t, J = 7.9 Hz),
7.17~7.18 (1H, m), 7.07 (1H, d, J = 7.5 Hz), 7.01~7.04 (1H, m), 6.14 (1H, d, J = 14.8 Hz), 5.64~5.84
(2H, m), 5.13~5.18 (2H, m), 3.86 (3H, s), 3.65 (1H, ddd, J = 12.9, 7.9, 0.9 Hz), 3.53 (1H, ddd, J =

12.9, 7.9, 0.9 Hz), 3.27 (2H, d, J = 7.4 Hz); 13C NMR (100 MHz, CDC13) & 160.5, 144.3, 134.6, 132.6,
130.2, 119.4, 117.8, 116.4, 116.3, 108.9, 59.5, 55.8, 41.1.

s}
=
=
N
o
a2
w
=)
Jm
>,
%
x
S
o
t
e

<AAld 34> (2)-1-¢E-2-(3-G-HFA AT ) Z2H-1-A) A& Ax

7] AAel 333 BAF Woz £, oo A o FAAE BH AFBE FHaA,
Rf = 0.35 (n-hexane/ethyl acetate = 2:1); 1H NMR (400 MHz, CDC13) (Z) 6 7.40 (1H, t, J = 7.9 Hz), 7.21
~7.20 (11, m), 7.13~7.10 (1H, m), 7.02 (1H, dd, J = 8.2, 2.1 Hz), 6.48 (1H, d, J = 9.4 Hz) 5.78~
5.83 (1H, m), 5.54~5.61 (1H, m), 5.13~5.16 (1H, m), 3.87 (3H, s), 3.72~3.83 (1H, m), 3.60~3.70 (1H,
m), 3.29 (2H, d, J = 7.4 Hz); 13C NMR (100 MHz, CDC13) & 160.5, 144.3, 138.8, 133.2, 132.7, 130.2,
129.8, 128.2, 119.3, 118.4, 117.9, 116.6, 108.8, 56.2, 55.7, 42.1.

<AAle 35> (B)-1-(3-(3-H|EA v d) T2 3-1-AY)-2-Z =] %] A=

O

I
/O\I::]/S\V/QQ/S\S/“\//

71 AAld 339 @A 34 ARESE Alxze 1 SRHES diAlEte] Az 2 IFES AL AE A, A
7] AAld 337 fAHA ek B4 stE S 55T

Rf = 0.27 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDCl13) & 7.41 (1H, t, J = 8 Hz),
7.17~7.62 (11, m), 7.07 (1H, dd, J = 7.6, 1.2 Hz), 7.02 (1H, dd, J = 7.6, 2.4 Hz), 6.15 (1H, d, J =

14.8 Hz), 5.72~5.75 (1H, m), 3.87 (3H, s), 3.62~3.67 (1H, m), 3.51~3.65 (1H, m), 2.62 (2H, t, J = 7.2
Hz), 1.63~1.71 (2H, m), 0.98 (3H, t, J = 7.2 Hz);

<AAld 36> (2)-1-(3-(3-HEA B Ev ) T 25-1-dYd)-2-ZT=d A& Ax

A7) A 355 BAT g oE FastE, ol Al o YA BA HFEE FEAA.

Rf = 0.35 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDC13) §&7.40 (1H, t, J = 8 Hz),
7.17~7.62 (1H, m), 7.13~7.11 (1H, m), 7.03~7.02 (1H, m), 6.50 (1H, d, J = 9.6 Hz), 5.53~5.59 (1H, m),
3.87 (3H, s), 3.79~3.74 (1H, m), 3.69~3.64 (1H, m), 2.64 (20, t, J = 7.2 Hz), 1.63~1.69 (2H, m), 0.98
(3H, t, J =7.2 Hz).
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[0493]

[0494]
[0495]

[0496]

[0498]

[0499]
[0500]
[0501]
[0502]

[0503]

[0505]

[0506]
[0507]

[0508]
[0509]

[0510]
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<AAld 37> (E)-1-12-2-(3-(3-HEA v d) Z29-1-Ad) A & Ax

/0\©/S\/\/S\S/\©

A7) AN 339 B 34 ALER Azl 1 SFRS Alste] Az 3 HFES ASE 7
7] AAdl 333k AR Salstel B BgES SS9

Rf = 0.23 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDC13) & 7.40 (1H, t, J = 8 Hz),
7.23~7.32 (5H, m), 7.16 (1H, m), 7.06 (1H, d, J = 8 Hz), 7.02 (1H, dd, J = 8.2, 2.5 Hz), 5.98 (1H, d,
J = 14.8 Hz), 5.55~5.64 (1H, m), 3.83 (3H, s), 3.59~3.54 (2H, m), 3.49~3.43 (2H, m); 13C NMR (100 MHz,
CDC13) & 160.4, 144.2, 136.6, 134.2, 130.1, 129.5, 128.7, 127.7, 117.8, 116.4, 116.2, 108.9, 59.5,
55.7, 42.5.

o
2
to
_OL
R
>
2

i

[¢]

<AAld 38> (2)-1-H1d-2-(3-(3-HISAS d ¥ d) T2 -1-AL) T B9 A=

A7 AAle 377 FU W o Fasty, o] A o] GAAE 5H IFEZ F538.
1:1.5 cis:trans (40%, ¥¥ 7}5)
5 ) 3 2

Rf = 0.31 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDCl13) & 7.39 (1H, t, J = 8 Hz),
7.24~7.32 (5H, m), 7.18 (1H, s), 7.08 (1H, d, J = 8 Hz), 7.01 (1H, dd, J = 8.2, 2.5 Hz), 6.17 (1H, d,
J =9.4 Hz), 5.40~5.48 (1H, m), 3.85 (3H, s), 3.72~3.67 (1H, m), 3.63~3.57 (1H, m); 13C NMR (100 MHz,
CDC13) & 160.5, 144.5, 138.3, 136.8, 130.2, 129.5, 128.7, 127.7, 118.3, 117.8, 116.5, 108.8, 56.2,
55.7, 43.5.

<AAl 39> (E)-1-(4-FF2A)-2-3-G-HSAFAEA Y ) Z2H-1-dd) e A=

_0. :: ,S\\//Q§b/s\s/f\\[:::l\
F

A7) AN 339 w7 304 ALR3E Axd 1 FEES gAste] Alxd 4 FIFES ALRE AL Ae)sta, A
7] AN G 333 GALEA FalEte] A e

1:2 cis:trans (38%, %2 7}35)

flo
4
By
gﬂ
32
v}

S5 g gale] 34

Rf = 0.23 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDCl13) &7.41 (1H. t, J = 8 Hz),
7.24~7.20 (2H, m), 7.15~7.17 (1H, m), 7.07 (1H, dd, J = 7.7, 1.1 Hz), 6.97~7.04 (3H, m), 5.99 (1H, d,
J =14.8 Hz), 5.65~5.56 (1H, m), 3.84 (3H, s), 3.81 (2H, s), 3.61~3.56 (1H, m), 3.48~3.43 (1H, m);
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[0516]
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[0520]
[0521]
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[0523]

[0524]

[0526]

[0527]
[0528]
[0529]
[0530]

[0531]
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<AAld 40> (2)-1-(4-FF 2 A)-2-(3-(3-HF ATl v d) T2 H-1-AL) A &9 A=

7] AAel 399 sYUgE WhHo R sty , o] YA o|ZAAE 54 FFEE FEIAUL.
1:2 cis:trans (38%, %2 7}5)
5 FE: FA9 1)

Rf = 0.31 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDC13) & 7.40 (IH, t, J = 7.9 Hz),
7.20~7.24 (20, m), 7.18~7.19 (1H,m), 7.09 (1H, d, J = 7.7 Hz), 6.95~7.05 (3H, m), 6.17 (1, d, J = 9.4
Hz), 5.42~5.49 (1H, m), 3.86 (1H, s), 3.83 (3H, s), 3.73~3.67 (1H, m), 3.59~3.63 (1H, m).

<AAld 41> (B)-1-(4-2224)-2-(3-B-HSAs 2 v d) Z2v-1-dd) T #e A=

0

_0. :: ’S\”//in/S\s//\T::::L\
Cl

A7) AA G 339 @A 34 LS Al
7] AN el 333 FARSH astel B4 3

2:1 cis:trans (38%, #2] 7}Fs)

1
FEe SES

ool £

S5 g Fale 99

Rf = 0.23 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDC13) &7.41 (1H, t, J = 8 Hz,
7.29~7.25 (2H, m), 7.18~7.16 (3H, m), 7.07 (I1H, d, J = 7.6 Hz), 7.02 (IH, dd, J = 8.2, 2.1 Hz), 5.98
(1H, d, J = 14.8 Hz), 5.54~5.64 (1H, m), 3.85 (3H, s), 3.80 (2H, s), 3.57~3.52 (1H, m), 3.44~3.39 (1H,
m); 13C NMR (100 MHz, CDC13) & 160.5, 144.1, 135.3, 133.9, 133.6, 130.8, 130.2, 128.8, 117.8, 116.5,
116.4, 108.9, 59.3, 55.7, 41.6.

<AAd 42> (2)-1-(4-F22HE)-2-(3-B-HISAHEE¥ ) T2 -1-Ad) T B9 A=

=

$— $-s
e e

0

/

A7) A 417 A3 Yoz FFslE, ol A o dAAE HFH IJAER S5

2:1 cis:trans (38%, ¥2] 7}s)

F5 gy FAe 0

Rf = 0.31 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDCl3) & 7.40 (1H, t, J = 8.0 Hz),
7.29~7.25 (2H, m), 7.20~7.18 (3H, m), 7.08 (1H, d, J = 7.7 Hz), 7.01 (1H, dd, J = 8.2, 2.6 Hz), 6.18
(1H, d, J = 9.4 Hz), 5.49~5.43 (1H, m), 3.85 (3H, s), 3.81 (2H, s), 3.73~3.69 (1H, m), 3.63~3.59 (1H,
m); 13C NMR (100 MHz, CDC13) & 160.5, 144.3, 138.1, 135.4, 133.6, 133.0, 130.9, 130.8, 130.2, 130.2,
129.7, 128.8, 128.2, 118.6, 117.8, 116.5, 108.8, 56.1, 55.7, 42.6.
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[0533]

[0534]
[0535]

[0536]
[0537]

[0538]

[0540]

[0541]
[0542]
[0543]
[0544]

[0545]

[0547]

[0548]
[0549]

[0550]
[0551]

[0552]

ZIHSd 10-2019-0087944
<AAl 43> (E)-1-(3,4-d S22 A)-2-(3-G-HEA A G d) T2 r-1-AL) o9 A=

il
//O\I:::]/S\V/A§;/S\S/A\I:::I:Cl
Cl

7] AdAle 339 B 3ol A AR Alxe 1 8gHES tilste] Az 7 detES AHER AS A9t
71 Al 333 frAbsHAl raske] =4 st

1:2 cis:trans (47%, %2 7}35)
5 ) FA9 2

Rf = 0.23 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDC13) & 7.44~7.39 (2H, m), 7.38 (1H,
d, J =8.2Hz), 7.34 (1H, d, J = 2 Hz), 7.16~7.15 (1H, m), 7.10~7.06 (2H, m), 7.02 (1H, dd, J = 8.2,
2.5 Hz), 6.00 (1H, d, J = 14.8 Hz), 5.65~5.57 (1H, m), 3.84 (3H, s), 3.76 (2H, s), 3.62~3.56 (1H, m),
3.47~3.42 (1H, m); 13C NMR (100 MHz, CDCI13) & 160.5, 144.2, 137.1, 133.6, 132.6, 131.9, 131.3, 130.6,
130.2, 128.9, 117.7, 117.0, 116.4, 108.9, 76.8, 59.2, 55.8, 41.1.

fllo
4
By
gﬂ
32
v}

<AAd 44> (2)-1-(3,4-UE22AA)-2-(3-C-HEAH LT d) T2 -1-AL) 9 A=

o — cl
$—" ‘s-s
cl
fo

7] AAe 433} AR o Fasty, o]o YAl oA

Ll
I
)
Lot
ot
i
fr
4
4
QL‘
3%
v

1:2 cis:trans (47%, 2] 7}%5)

T5 FH: FA9 od

Rf = 0.31 (n-hexane/ethyl acetate 2:1); (Z) 1H NMR (400 MHz, CDC13) & 7.42~7.37 (2H, m), 7.34 (1H, d,
J =20 Hz), 7.19~7.17 (1H, m), 7.11~7.09 (2H, m), 7.01 (1H, dd, J = 8.2, 2.5 Hz), 6.21 (1H, d, J =
9.4 Hz), 5.48 (2H, m), 3.86 (3H, s), 3.76 (2H, s), 3.72~3.67 (1, m), 3.60~3.54 (1H, m); 13C NMR (100

MHz, CDC13) & 160.5, 144.4, 137.9, 137.3, 132.6, 131.9, 131.4, 130.7, 130.3, 128.9, 119.0, 117.8,
116.5, 108.8, 56.1, 55.8, 42.1.

<AAld 45> (B)-1-€E-2-(3-(4-MEA H G A Y) T2 5-1-d D) d o] A=

O

I
~o” :

71 A 199 @A 1elA ARE-gE HlAl
Br, )= thAlste] 4-vEAdAlM o]

Br, )& AHEF A2 A)ska, 37 A 195 FASH skl B4 SEES S5

=
-9,
o
t
rlr
-9,
=2
o
olo
of
ol
rlr
29,
>
3
-9,
to
o
fu
o
2
’/'-5
il
w
2
XX
=
&
=
&
o

o
t
rlr
-9,
2
ox
olo
of
ol
rlr
29,
B
=
29,
to
o
fu
o
o2
®
=)
dfm
>
)
e
o
=
XX
=
&
=
&
o

2:1 cis:trans (16.3%, &2 7}5)
T5 FH: FA9 od

Rf = 0.20 (n-hexane/ethyl acetate = 2:1); (E) IR (neat, cm-1) 2916, 2848, 2358, 1733, 1593, 1496,
1462, 1258, 1086, 1018, 893, 797; 1H NMR (400 MHz, CDC13) & 7.52 (2H, d J = 8.8 Hz), 7.03 (2H, d J =
8.8 Hz), 6.11 (1H, d, J = 14.8 Hz), 5.63~5.82 (2H, m), 5.17 (2H, s), 5.14 (2H, d J = 4.8 Hz), 3.86
(3H, s), 3.50~3.52 (2H, m), 3.27 (2H, d, J = 7.6 Hz); 13C NMR (100 MHz, CDC13) & 134.6, 132.6,
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[0554]

[0555]
[0556]
[0557]
[0558]

[0559]

[0561]

[0562]
[0563]

[0564]
[0565]

[0566]

[0568]

[0569]
[0570]
[0571]
[0572]

[0573]
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130.9, 126.4, 119.4, 116.5, 114.8, 92.6, 59.6, 55.7, 41.1, 38.1.

<AA A 46> (2)-1-FP-2-(3-(4-FASA LA D) T2 o-1-A L) d e A=

cgsgg//::\s__ 7/

—0

g7] Aol 459k A W oer gty oo S ol YAAE 54 SgER F5EH.

Rf = 0.20 (n-hexane/ethyl acetate = 2:1); (Z) IR (neat, cm-1) 2916, 2848, 2358, 1592, 1494, 1455,
1303, 1251, 1172, 1129, 1085, 1046, 926, 830; 1H NMR (400 MHz, CDCI3) & 7.55 (2H, d J = 8.8 Hz), 7.02
(2H, d J = 8.8 Hz), 6.45 (1H, d J = 9.2 Hz), 5.72~5.83 (1H, m), 5.51~5.58 (1H, m), 5.12~5.17 (2H,
m), 3.85 (3H, s), 3.62~3.72 (2H, m), 3.34 (2H, d, J = 7.6 Hz); 13C NMR (100 MHz, CDCI13) & 138.57,
133.88, 132.74, 126.38, 119.25, 118.59, 115.00, 114.83, 56.45, 55.67, 42.11, 34.79.

<AAld 47> (B)-1-(3-(4-HEA B 29 ) T 25 -1-dd)-2-ZT=d A & Ax

O

I

S\/\/S\S/\/
o~ i

A7) DAl 459 A 304 ALEE Ao 1 3}
7] DA 459} FAFSHAl st A ES 5

2:1 cis:trans (16.3%, 2 7}%)
5 ) FA9 2

Rf = 0.12 (n-hexane/ethyl acetate = 2/1);(E) IR (neat, cm-1) 2961, 1715, 1592, 1494, 1302, 1251, 1086,
1027, 829; 1H NMR (400 MHz, CDCI13) & 7.52 (2H, d, J = 8.8 Hz), 7.03 (2H, d, J = 8.8 Hz), 6.12 (1H, d,
J = 14.8 Hz), 5.63~5.71 (1H, m), 3.87 (3H, s), 3.58 (2H, dd, J = 1.6, 6.8 Hz), 2.62 (2H, t, J = 6.8
Hz), 1.65 (2H, q, J = 7.2 Hz), 0.98 (3H, t, J = 7.6 Hz); 13C NMR (100 MHz, CDCI3) & 135.01, 133.29,
130.11, 118.92, 117.88, 116.47, 115.52, 108.83, 59.59, 55.74, 40.26, 35.34, 22.48, 13.17.

il
o
=
=
ol
ol
2
B
PN
2
Do
Lo
o
il
o
S
>
o
e
o)
o
N
Lo
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=
~
2

}_

52
e

i
olr

<HAld 48> (2)-1-(3-(4-HEA B Ev ) T2 5-1-dYd)-2-ZT=d & Ax

(o] =
“ /T L
S S /

—0

A7) A e 473 TAR o sy, o] YAl o] A

Ll
I
)
Lot
ot
i
fr
4
4
QL‘
3%
v

2:1 cis:trans (16.3%, &2 7}5)
T5 FH: Ao o

Rf = 0.20 (n-hexane/ethyl acetate = 2:1); (Z) IR (neat, cm-1) 2961, 1716, 1591, 1494, 1302, 1250,
1086, 1027, 829; 1H NMR (400 MHz, CDC13) & 7.55 (2H, d, J = 8.8 Hz), 7.02 (2H, d, J = 8.8 Hz), 6.48
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(1H, d, J = 9.6 Hz), 5.50~5.56 (1H, m), 3.86 (3H, s), 3.74~3.64 (2H, m), 2.63 (2H, t, J = 6.8 Hz),
1.64 (2H, q, J = 7.2 Hz), 0.97 (8H, t, J = 7.6 Hz); 13C NMR (100 MHz, CDCI3) & 160.48, 144.52,
139.42, 130.21, 117.89, 117.84, 116.55, 108.75, 56.29, 55.75, 41.25, 22.34, 13.11.

<A 49> (2)-1-MP-2-(3-(4-HNSA NG A D) Z2o)-1-AD) T H B A=

7] AR e 459 B 3el4 AL Aol 1 BFRES tlalshe] Azmel 3 B AT AL Asjeta, 4
7] Al 459 fAks Saste] B RS

2:1 cis:trans (32.3%, ¥ 7}5)
5 ) FA9 2

Rf = 0.24 (n-hexane/ethyl acetate = 2/1); (Z) IR (neat, cm-1) 2914, 1733, 1591, 1492, 1454, 1301,
1247, 1170, 1085, 1025, 826; 1H NMR (400 MHz, CDC13) & 7.53 (2H, d, J = 8.8 Hz), 7.01 (2H, d, J = 8.8
Hz), 7.24~7.33 (5H, m), 6.16 (1H, d, J = 9.2 Hz), 5.39~5.45 (1H, m), 3.84 (3H, s), 3.59~3.68 (2H,
m); 13C NMR (100 MHz, CDC13) & 138.2, 129.5, 129.1, 128.7, 127.7, 126.4, 118.4, 114.8, 114.6, 56.4,
55.6, 43.6.

flo
4
By
2L
32
v}

<AAld 50> (2)-1-12-2-(3-(4-HFA 29 ) T2 3-1-AD) A & Ax

o

S\/\/S\S
~o

7] A e 499 AR o Fasty, o]o YAl o] A

Ll
I
)
Lot
ot
i
fr
4
4
QL‘
3%
v

2:1 cis:trans (32.3%, &9 7}5)

T5 FH: Ao o

Rf = 0.24 (n-hexane/ethyl acetate = 2/1); (E) IR (neat, cm-1) 2919, 1590, 1490, 1455, 1288, 1247,
1171, 1087, 1028, 822; 1H NMR (400 MHz, CDC13) & 7.51 (2H, d, J = 8.8 Hz), 7.03 (2H, d, J = 8.8 Hz),
7.23~7.31 (5H, m), 5.96 (1H, d, J = 14.8 Hz), 5.54~5.61 (1H, m), 4.83 (3H, s), 3.49~3.52 (2H, m);

13C NMR (100 MHz, CDC13) & 134.1, 133.3, 129.5, 128.7, 127.8, 126.4, 116.6, 114.8, 59.7, 55.7, 42.6,
38.1.

<A d 51> (B)-1-(4-ZR22WH)-2-(-(-ASA M EAN Q) T2 1-A) A0 A=

0

/I:::]/S\v/*§§/s\s/f\T:::1\
~o F

A7) AAd] 458 @A 3014 ALET Azl 1
| A 45% FASH Sqstel B4 SRS A

2:1 cis:trans (32.3%, &9 7}5)

N

S5 g Fale 99
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Rf = 0.18 (n-hexane/ethyl acetate = 2:1); (E) IR (neat, cm-1) 2962, 2837, 1593, 1508, 1495, 1457,
1408, 1303, 1252, 1222, 1156, 1086, 1027, 942, 830; 1H NMR (400 MHz, CDCI3) & 7.51 (2H, d, J = 8.8
Hz), 7.23 (2H, dd, J = 5.6, 8.4 Hz), 6.97~7.04 (4H, m), 5.97 (1H, d, J = 14.8 Hz), 5.57~5.65 (1H,
m), 4.84 (3H, s), 3.81 (2H, s), 3.45~3.56 (2H, m); 13C NMR (100 MHz, CDC13) & 162.2, 133.9, 131.2,
131.1, 130.8, 126.4, 116.8, 116.1, 115.7, 115.5, 114.8, 59.6, 55.7, 41.6, 38.1.

<HA 52> (2)-1-(4-FFLENE)-2-3-(4-vFAFAd A ) Z29-1-dd) &9 A=

oX,
i)
2
Ll
I
)
Lot
ot
d
fr
4
4
ol
ol
37
ui

37 AAel 517 sdUgk WhHo R sty , o] YA o]
2:1 cis:trans (16.3%, &2 7}5)
T5 gH: FA9 od

Rf = 0.18 (n-hexane/ethyl acetate = 2/1); (Z) IR (neat, cm-1) 2961, 2837, 1593, 1577, 1508, 1303,
1252, 1221, 1171, 1157, 1087, 1047, 829; 1H NMR (400 MHz, CDC13) & 7.53 (2H, d, J = 8.8 Hz), 7.22
(2H, dd, J = 5.6, 8.4 Hz), 6.97~7.02 (4H, m), 6.16 (1H, d, J = 9.6 Hz), 5.39~5.46 (1H, m), 3.84 (3H,
s), 3.82 (2H, s), 3.61~3.65 (2H, m); 13C NMR (100 MHz, CDC13) & 163.6, 138.1, 133.8, 131.2, 131.1,
126.4, 118.6, 115.7, 115, 5, 114.8, 56.4, 55.7, 42.6.

<AAld 53> (B)-1-(4-F22Wd)-2-(3-(4-HSAH 29 d) T2 -1-Ad) T B9 A=

o

/@/S\/\/S\s/\©\
~o cl

G7) Al 458] A 3ol A ARERE Al x o
7] Aol 458k FAFSHAl rasto] B4 59k

2:1 cis:trans (16.3%, &2 7}%5)

e =
o
-
4
ol
38
ul

S5 ge: 349 09

Rf = 0.19 (n-hexane/ethyl acetate = 2:1); (E) IR (neat, cm-1) 2963, 2837, 1593, 1494, 1461, 1440,
1406, 1319, 1256, 1179, 1147, 1087, 1026, 940, 831; 1H NMR (400 MHz, CDCl3) & 7.51 (2H, d, J = 8.8
Hz), 7.27 (2H, d, J = 8.4 Hz), 7.18 (2H, d, J = 8.4 Hz), 7.03 (2H, d, J = 8.8 Hz), 5.93 (1H, d, J =
14.8 Hz), 5.55~5.62 (1H, m), 3.84 (3H, s), 3.79 (2H, s), 3.44~3.56 (2H, m); 13C NMR (100 MHz, CDC13)
6 162.2, 135.3, 133.8, 130.9, 128.9, 127.6, 126.4, 116.9, 114.8, 59.6, 55.7, 41.7, 37.9.

<AAd 54> (2)-1-(4-F22HE)-2-(3-(4-HSAH 29 ) T2 -1-AL) T B9 A=

§:(:\§J_\SSL< }m
—0

_38_



[0613]
[0614]

[0615]

[0617]

[0618]
[0619]

[0620]
[0621]

[0622]

[0624]

[0625]
[0626]
[0627]
[0628]

[0629]

[0631]

[0632]

ZIHSd 10-2019-0087944

2:1 cis:trans (16.3%, 2 7}%)
5 ) 3 2

Rf = 0.19 (n-hexane/ethyl acetate = 2:1); (Z) IR (neat, cm-1) 2960, 2835, 1592, 1491, 1405, 1302,
1250, 1170, 1145, 1087, 1046, 829; 1H NMR (400 MHz, CDCI3) & 7.52 (2H, d, J = 8.8 Hz), 7.18~7.29
(4H, m), 7.01 (2H, d, J = 8.8 Hz), 6.16 (1H, d, J = 9.2 Hz), 5.39~5.46 (1H, m), 3.84 (3H, s), 3.81
(2H, s), 3.58~3.67 (2H, m); 13C NMR (100 MHz, CDC13) & 162.3, 137.9, 132.5, 130.9, 128.9, 126.4,
118.8, 114.8, 56.5, 56.4, 55.7, 46.1, 42.7.

<dAl9 55> (B)-1-(3,4-HEE2MA)-2-(3-4-vFAH Ay d) T2 - 1-dd) A &e] A=

/@/S\/\/S\s/\@(:l
o cl

7] AR e 459 B 3e14 AL Aol 1 SRR tlalshe] Azmel 7 SRS ASH AL Asjeta, 4
7] AAel 45sk ARSI FaAstel BH BgES FEa

2:1 cis:trans (16.3%, ¥ 7}%)
5 ) A 1A

Rf = 0.20 (n-hexane/ethyl acetate = 2/1); (E) IR (neat, cm-1) 2962, 1714, 1592, 1495, 1470, 1395,
1303, 1254, 1171, 1133, 1086, 1030, 827; 1H NMR (400 MHz, CDC13) & 7.51 (2H, d, J = 8.8 Hz), 7.38
(2H, d, J =8 Hz), 7.34 (1H, d, J = 2 Hz), 7.10 (1H, dd, J = 2, 8 Hz), 7.03 (2H, d, J = 8.8 Hz), 5.98
(1H, d, J = 14.8 Hz), 5.58~5.62 (1H, m), 3.85 (3H, s), 3.76 (2H, s), 3.44~3.57 (2H, m); 13C NMR (100
MHz, CDC13) & 137.09, 133.59, 131.4, 130.6, 128.9, 126.3, 117.4, 114.9, 59.46, 55.68, 41.09.

<HAl 56> (2)-1-(3,4-HEEE2MA)-2-(3-4-vFAH Ay d) T2 3-1-dd) A & A=

§:o/;>\s _/:\S_ ‘—< ECFI o]

—0

71 AAle 559 AR o sy, o]o YAl o] A

Ll
ujul
)
Lot
)
e
fr
4
4
QL‘
32
o

2:1 cis:trans (16.3%, &2 7}5)
5 FE: FA9 1)

Rf = 0.20 (n-hexane/ethyl acetate = 2/1); (Z) IR (neat, cm-1) 2963, 1592, 1494, 1469, 1440, 1408,
1303, 1260, 1171, 1087, 1029, 798; 1H NMR (400 MHz, CDC13) & 7.52 (2H, d, J = 8.8 Hz), 7.38 (1H, d, J
8 Hz), 7.34 (11, d, J = 2 Hz), 7.10 (1H, dd, J = 2, 8 Hz), 7.02 (2H, d, J = 8.8 Hz), 6.57 (2H, d, J
9.2 Hz), 5.42~5.48 (1H, m), 3.85 (3H, s), 3.77 (2H, s), 3.57~3.69 (2H, m); 13C NMR (100 Miz,
CDC13) & 162.2, 137.5, 137.1, 133.6, 132.4, 131.7, 131.2, 130.5, 128.7, 126.2, 118.9, 114.7, 56.1,
55.5, 41.9.

<H|aLe] 1> E-o}ZF<M(E-Ajoene) ] A|=ZF

i}
4¢>\V/S\\//Q§>/S\S/f\<¢?
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A7) AN e AxYHIY FASH S35t 52 3ES AZSI T
wael 9:1 7:F E3E(48.5%, 28] 7F5); R=0.36 (n-hexane/Ethyl acetate 1:2); (E) H NMR (400 MHz

CDCl3) & 6.39 (1H, d, J = 14.8 Hz), 5.78~5.98 (3H, m), 5.39~5.49 (2H, m), 5.17~5.22 (2H, m),
3.48~3.65 (3H, m), 3.36~3.45 (3H, m); 13C NMR (100 MHz, CDCl;) & 134.7, 132.5, 125.5, 123.8, 119.2,

116.7, 54.3, 52.9, 41.3. IR (NaCl) om ' HRMS-ESI

<H|:d] 2> Z-o}Z<M(Z-Ajoene) ] A=ZF

A7) AAel FghEe] AR fAbsAl Ask] 54 SgtEs Axskld.
() H NWR (400 MHz, CDCly) & 6.53 (IH, d, J = 9.2 Hz), 5.69~5.89 (3H, m), 5.37-5.45 (2H, m),

5.13~5.18 (2H, m), 3.46~3.65 (4H, m), 3.34~3.40 (2H, m). 13C NMR (100 MHz, CDCl;) & 138.9, 132.9,

125.9, 124.2, 119.6, 118.3, 55.2, 49.9, 42.4.
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<A 1> HDAC A3 24 H7}

B ou fade sgE 3 2E tolEst(HDAC) el digk As &4S Hrksky] flsE, o el A
150

TAHoR HAC &4 AL #93 g% e B 7|%xsk9a, WA, 25 mM HEPES(pH 8.0), 137 mM
NaCl, 1 mM MgCl,, 2 2.7 & FER A B odye mE AAd 3}

e, SAHA & e SFHES 717} A lste] Alx3 HDAC

3 45 WYt 109 %, ¥F f= 71E<d

Boc-Lys(acetyl)-AMCE Z7Fskar, 37CelA of whekativh. ol HDAC &9 9%l weh 47 9% =
7149 w2 ok Ahe Ak o] F, AeolA 208 ok EYAoR whgs @FAste] A Mot
TZ2E § J=F: . 4 A= 5HE 7h7 380 el 7] 3 2 460 nme] WE 9ol A FF 24
Areo ZApeRRY AE

+ E
NE Agstel A, As) & RT A5 dhstel AF Ao Y
s

, 3= 16 w2 Tl - vbe A FAds L8kl SAskela,

Rl

.J&, SAHA(Vorinostat) & 71& 3hgh=® AR&ete] wii&= HDAC 8o Wieh A& 245 veida, o 234s
20l vER AT

¥x 2
4R [ | C( w0 A2 (%)
mAC 1 | HpAC 6 | HDAC 8 HDAC 8
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Hlae 1 E &g o 73.4
Hlale] 2 7 o4y a4y 52.5
A A4 19 E A oy 32.1
A 20 7 Ay ol 37.5
Ao 21 E Hd | =23 43.8
AA 4 22 7 Ad | =23 115.2
A Ald 23 E A w2 88.6
A Ao 24 7 Hd ik} 3.89 49.15 0.043 129.1
AN 25 E Hdd 4-FB 37.1
Ao 26 7 Hd 4-FB 24.9
AN 27 E Hd 4-MB 48.7
A o 28 7 A 4-MB 73.8
AN 29 E Hd 4-CB 74.4
A 30 7 Hd 4-CB 105.4
A A4 31 E #Hd | 3,4-DCB 76.6
A 32 7 e | 3,4-DCB 146.4
A A4 33 E 3-MP ] 84.6
Ao 34 7 3-MP a4 105.3
A A4 35 E 3-MP | TR 78.4
Ao 36 7 3P | ==y 3.52 1.10 0.035 147.2
A Ald 37 E 3-MP = 88.1
Ao 38 7 3-MP w2 114.3
A A4 39 E 3-MP 4-FB 109.2
A A4l 40 7 3-MP | 4-FB 122.9
A Ao 41 E 3-MP 4-CB 72.6
A ¢ 42 7 3-MP | 4-CB 1.27 140.4
2 ¢ 43 E 3-MP | 3,4-DCB 138.9
A ¢ 44 7 3-MP | 3.4-DCB 161.9
2 A ¢ 45 E 4-)P o4 39.8
A A 46 7 4-)P &4 73.5
2 A ¢ 47 E 4-MP | Z2g 69.9
A A4 48 7 4-MP | Zgg 52.9
A A o 49 Z 4-MP w2 4.55 0.55 0.037 150.4
Ao 50 E 4-)P w2 74.6
214 51 E 4-)P 4-FB 111.7
A A ¢ 52 7 4-MP | 4-FB 68.1
A A4 53 E 4-)P 4-CB 107.2
A A ¢ 54 7 4-MP | 4-CB 98.7
A A 55 E 4-MP | 3,4-DCB 106.1
Ao 56 7 4-MP | 3.4-DCB 55.5

(471 & 2004 AN (%) (DAl 3}§HE9] HDAC As1&d/ SAHAS] HDAC A& &) x 1000]3L;
4-FB: 4-EF 2 =2WH,;
4-)B: A-v| S AW
4-CB: 4-S 22,

3,4-DCB: 3,4-t]F==d4;
3-MP: 3-viEAEE; B

4-NP: 4-v S A A S ERAT )

2014 FAHE whel o], B oIy {EAE SFES WAC 1, 6 2 8 tiste] A 4L 2 o
gl ™, 53] HDAC 1 % 6 th®] HDAC 89 tisted oF 30 W] 100v)] ezl sl &S 2= 2
Wk 53], el 369 -, HDACSel whate] ICxwto]l 35 M= upehuh e As) dAo] -7 2
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A=Ak

<Agd 2> ARAEZY U T4 gA g4 It

Boulty § AR FFEY wRAHEF AZF U3 T4 A FAE Frrey] Hske], tea o] Ads)
Att.

TAHORE, WRAEZS B TS AIE(TS13-64)5 96 Feo]Ed AFstar, 37ColA 2443 &
H, 2 ouw AA 22, 24, 12, 18, 32, 49, 51, 36, 40, 42 IFES Agstar, Axe] AEEA
D-Plus CCK/cell viability assay kit/%&<9ILS cat.no.CCK-3000 & AF&3}%aL, WSTE 10 pl/€¥9 =
3k 5 37ColA 2A13F FoF vttt ©]F, Versa MAX microplate readerE AFE3}e] 450nmollA] &%
SA4ste], FAE iz (control) ti¥] FHEe] W3tE Ax AESERE AXStY, 2 d34E & 1o 1
LERH AT

2

R 1S AvEE, Body A SRS wRAEE AZFe 9@ 34 o4 B4 BT F g, 59
AAe 49, % AAe) 51 SRS A A S5 34 oA BYe] Fedn

weba], 2 el mE faEAdE
o (<3}
A

g3 AR S oodee o 4

<A@ 3> ARAEZF g T4 A 24 H7t 2

ZrlH oz WRAEZE & TS AE(TS 13-64, TS 14-15, TS 15-88)8 964 Z#o|Ed HZsla, 37C
ol Al 24A17F H<t wjokE H, E odby Ao 49, AA]e] 51 3}8E3}, Pan-HDAC Inhibitor?l SAHA, PCI34051
5 9 dzwros ALEEte] SuME 72A17F AHElste] nRAEFe T4 oA EA ATP A4t wgE RSl

o}

kA, Alxel AEEMS 915t9] D-Plus CCK/cell viability assay kit/%<ILS cat.no.CCK-3000 =
ARESEGLAL, WSTE 10 unl/de w52 AHgr F 37ColA 2AF &<t #jgsiglet. o]$F, Versa NAX
microplate reader& AR&3te] 450mmoll X 53 =& SAst], FAH2 it (control) ¥ FF =] W& Al
3z BEER AXE).

Y A3E E 2ARAES 4 A a2gZ) 3= 3(ATP A Wt )] YERl AT

94 oA BAS R, Qs Astel, dawt gol Agag

A7 Add 33 Zo] WREAEZE G TS MZE(TS 13-64, TS 14-15, TS 15-88)0] & whw 2 x]eo] 49, 2
Ad 51 81323, Pan-HDAC InhibitorQ! SAHA, PCI34051% <A tERToZ A8l 5uMZ 72A17F A28k
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