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[0110] (35) (E)-1-(3-(3-HIEA| A d A9 d) Z R o|-1-<l Y )-2-Z = I ] A 3

[0111] (36) (2)-1-(3-(3-HIEA A Id) Z 2 d|-1-<l Y )-2-Z = I ] A 3

[0112] (37) (B)-1-11-2-(3-(3-w S A A A o) ) 22w - 1-<l o ) ] Ad

[0113] (38) (2)-1-M1A-2-(3-(3-o = A 5] DA 5] 9 ) = 2 9 -1l ] ) T] A

[0114] (39) (B)-1-(4-ZF o 2 A )-2-(3-(3-A ZA A DA 9 ) L2 7|-1-919 ) T] A 3
[0115] (40) (1)-1-(4-ZF o 2MA)-2-(3-(3-AZEA A DA 3 ) L2 H|-1-919 ) T] A 3
[0116] (41) (B)-1-(4-2 22 2)-2-3-3-mE5A s d g d) 225 -1-<l ) t] A 9
[0117] (42) (2)-1-(4-Z 22N A)-2-3-B-HEA A LA D) Z 2 5]-1-e1d) ) a7
[0118] (43) (B)-1-(3,4-t] 222 A)-2-(3-(3-H EA F DA 9 ) T 23] -1-1 ) t] A 3 ;
[0119] (44) (2)-1-(3 4-t) 22 z2M 2 )-2-(3-(3-v| EA g Y A3 d) = 23] -1-91 <) ) t] A 5t
[0120] (45) (B)-1-2d-2-(3-(4-ml S5 A A d d 9 d) 2 9| -1-< o) ] Ad 3t

[0121] (46) (2)-1-2A-2-(3-(4-H| BA A5 D) =2 5] -1- ) T A

>

[0122] (47) (B)-1-(3-(4-w| EA s A v ) 23 -1-A Y )-2- T = h ]

SR
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[0123]
[0124]
[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]

[0133]

[0134]

[0135]

[0137]

[0139]
[0140]

[0141]

[0142]

[0143]

(48) (2)-1-(3-(4-wEA G ) Z 23| -1-A Y )-2-Z = A ] 3

(49) (E)-1-wl&-2-(3-(4-v| A H A v d) T2 9 -1-A Y ) o] d

(50) (Z)-1-=d-2-(3-(4-v| EA H A9 d) T2 o -1-A Y ) o] d

(51) (E)-1-(4-ZF 2 2WA)-2-(3-(4-v A g d Ao d) 29 -1-d1Y) ] A
(52) ()-1-(4-FF22WH)-2-CG-U-MEAN A9 D) Z2 7 -1-1 ) T A
(53) (B)-1-(4-F ==l d)-2-(3-(4-H| A A DA 9 d ) Z 2 #|-1-<l L) v] A 3

(54) (2)-1-(4-F2=2NH)-2-3-(4-vEA H I A ) T2 7 -1-AY) o] d

(55) (E)-1-(3,4-t]ZF 22 2)-2-(3-(4-vEA AT ) T2 9 -1-Ad)vjd 3 L

(56) (2)-1-(3,4-t) 222 A )-2-(3-U4-HEAH G D) Z 25| -1-A D)) A 3,

S5S0dl 10-2132960

w ol seha 12 gAY E SgHE oA oR 58 7hed o] WHE AT ¢ glen, dowe of
e om 88 7Hed FeElit(free acid)ol <& FA® b Rrbde] &3ttt b Rk Gk, Ak, <AL,
Pk, BESERAY, aEskEal, ofdAl, ofjdl T A2 RV, AW R 3 brtaRddelE, b
d-AgE drheololE, Sto|=FA] diliedo]E Bl it Qoo|E, WIS Aby, AW gl s HAEL
oo A2 A #TIRE, obAEARR, EAERE, At AR, g, 24k, WEAES, 457
EA, FA, FurEdl S e ftoRREH dth. ot ofstHom FEI o FHEE AMuolE,
H2Ao|E, welduolE, MyfolE, wlo]dulo]E, UEHE, EAHoE, Ridto|=gidl T adolE,
thojsto] ERA EAFo]E, MEfEAF|E, MREAFOIE FReo|E, HEnlo|E, ofo]ottelE EFed}
ol=, oMAHICIE, IR QUolE, HJlwdolE, Y olE, ofaddolE, xHo|E, o]RFEHIE, 7}
ZeolE, FEoolE, ZrIYOE, SiHclE, wRUJE, HAYOlE, FHHelE, AupAolE, Ful
golE, wloo]E, REl-] 4-T]Qoo]E, i1 6-TJQoo]E, HFdolE FrRHlFolE vdulzo|o]
E, JUER Hlxdo|E, ste|=ZApzdolE, wEA Mo olE, ZgyolE, HY I olE, wWAldEY
olE, ERdAMNYeE, ZraMAldYelE, FAALAEYE, FdotiHolE, HdIRIYolE, HHd
FEHHCE, AEHE, SHo|E, p-sto|=RAREYoE, FEFHclE, THolE, BEHE, vgdx
ylo|E, ZaadyvelE, Yraill-1-dxyelE, yxgddl-2-dyxve|E, wtdyelE F& E3}eirt

w Ee mE A RUrEE S er Az F glor, dE 59 84 19 fFEAES dEe, CdT
&, opE, HEradE, oMEUEY T3 F2 {78 Foli {74t ke FU)iE vhetel AAdE A

A=d o, dx2AA AxsAY,

A Axd 3

o2
N
i

~
=
ofo

(o0
o

R, o EHoE HElH FHYL WE F Yo ABY F&
AE EW SHES AP Be FH FURE T WY EaE SA4E §9
FE 9L s, oS FW, AxAA At o), FEPoRt BEF, 2
Aol Akd APH. wH, ol BT G AP FE EE IVe EIS

2)3} WwgAA Ak

N
o

v stell A A skAl A

sleka] 282 BAIEE IFEZRE 3ot 302 BAHEE IFFES AXse A (3 1)

71 BA 1ol Axd sheka 3o' FAEE SFERNE 3 42 gAY sekes Alxske dA(dE

A 2);

7] @A 2004 A xS

ot
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i
1>
SN
it
=]
>
)
s

71 @A 3ol M AxF Btk bR AIEE Sgh=ERE e 12 fAE= 3
<) A

3}t E p—ToISOZSRZ(para—toluenesulfonyl—SRZ)TE: kS A1 A 38t

F=s Axdts GA (DA
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s=<4

[0144]

SAc

A

R'S

=2

R1S\///

=1

R'SH

3
p-TolSO,R2

= 4

s. R
NS S/

[0145]

oA 1ol A,

)

471

[0146]

[0147]

LS|
=

WS AR GAs

=z

AlE = ghghee] Al

[0149]

&

o))
—

AlE = ghghee] Azl glefM, &7 e

-
R

shepa 12

[0151]

FAE = 3}
olm, 7l @A 1

a4 22

To® o
SCCANH)NH, b Br) &2 5-E]

1k

233 3} (propargylation)

oS sz
=

[0152]

718tk

= =2
— =

22l gl
Aeold R >

1

AR

FEH

of
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kg2
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/\01—

L
L

A 2
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[0154]

s}

]

o
N

7] A 104 A
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=

2oz A
Hd Aol QoA H O EE A%
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S

kg4
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L
L
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2
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[0201]

[0202]

[0203]

[0205]

[0206]

[0207]

[0209]

[0210]

[0211]

[0213]

[0214]

[0215]

[0217]

[0218]

S=54 10-2132960

<Az 1> BEFA-4-Ro)|QHEA, S2-X2d-1-¢ Jd2HE

TE e @& A9 924(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

(2H, 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-Mo|oHEA, SSEZEF JAHE

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

rlo

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

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,
21.6, 13.1.

Az 3> BFA-4-3o] LHEN, S0 ol 2=

S5 e wmae] 1A (96.4%); R=0.36 (n-hexane/Ethyl acetate 10:1); H NMR (400 MHz, CDCly) & 7.72
(2H, d J = 8.4 Hz), 7.26 (2H, d J = 8.4 Hz), 7.20-7.23 (3H, m), 7.16-7.18 (2H, m), 4.24 (2H, s), 2.42
(3H, s); C NMR (100 MHz, CDCl,) & 144.6, 141.9, 133.7, 129.7, 129.1, 128.8, 127.9, 126.9, 40.3,
21.6.

<Az £ EFA-4-R)LHEY, S-(4-EFLE-1F) J2HE

g el

I
o

F5 e Ao 1A (89.5%); R=0.31 (n-hexane/Ethyl acetate 8:1); HONR (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); 13C NMR (100 MHz, CDC13) & 144.8, 141.9, 130.8, 130.7, 1209.7, 126.9, 115.8,
115.5, 39.5, 21.6.

<Azd 5> EFA-4-HO) LA ELN, S-(4-HEA-1E) dzHE2

O

I
o

_16_



[0219]

[0221]

[0222]

[0223]

[0225]

[0226]

[0227]

[0229]

[0230]
[0231]

[0232]

[0234]

[0235]

SS90l 10-2132960

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-Ro) LA EL, S-(4-E22-4F) d2H=

ez Taca

|
o

S5 gy 9o Aol 99(68.7%); Ri=0.24 (n-hexane/Ethyl acetate 8:1); H NWR (400 MHz, CDCly) &
7.67 (2, d, J = 8.4Hz), 7.25 (2, d, J =8 Hz), 7.17 (1H, dd, J = 2, 6.4 Hz), 7.10 (2H, d, J = 8.8
Hz), 4.21 (21, s), 2.43 (3H, s); C NMR (100 Miz, CDCls) & 144.9, 142.1, 133.9, 132.6, 130.5, 129.8,
128.9, 127.0, 39.7, 21.7.

<AZd 7> EFA-4-Ro)| QA EALL, $-(3,4-t]F=Z=-4F) Jd2HE

Cl

f? Cl
—<: :>—ﬁ—s
S= e 2o el ©(78.9%); R=0.46 (n-hexane/Ethyl acetate 4:1); 'H NMR (400 MHz, CDCly) &
7.62 (2H, dd, J =2, 6.8 Hz), 7.21~7.26 (3H, m), 7.14 (1H, d, J = 2 Hz), 7.00(1H, dd, = 2.4, 8.4 Hz),
4.19 (2H, s), 2.42 (3. s); C NMR (100 MHz, CDCls) & 145.0, 141.9, 134.3, 132.5, 131.9, 130.8,

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

<AAld 1> (BE)-1-G-(¢84d) 22 9-1-AY)-2-ZT =AM &9 Az

11
449\V/S\V/A§§/S\s/”\»//

A 1. 229143} (propargylation) ¥H§

L -2-%-1-Mol g H= old FEdte oAl Ry o (ZR-2-3-1-SC(UN)NH, b Br, )& 0T #7]€
w2 (0.5 Mol H7batar, Aol KOH(olelxbo] Lo thal 1.2 9k w A7) o sl 2.

th 5% §, TR Hauol=(1.5 B%, EF<d 80%)E HrbskaL, o=
=

()]
T
ot
Ll
i)
N
)
ol
ol
38

A FAT. & Aol A F, TLCR rasdst ihgo] SRS , 3 & AA
otal, XejE& Z3b oHopEOlE i HIRRWEGI) R FEGT. ololr] HxATIaL et &
e AASL, AEE EFA/A FHEE AyhA ARvEady] AAlstel ZRabdsl F3hedl 54

Sl 20 elelz 3o} we

A7) @A 10 Az3 FgHEe] Er1" S20(0.5 M) 2 AIBN L= o9} 453 g AAIAIG mol%)E A
Zbetodnt. ol2RE <dojxl EREL 85CR stdsta, EFAIO HoldE Mol LM EA(.1 T 14
el AA g e HEsITh. o] %, TLCE FelshdaA whgo] Huldh WAyH =S wasigitt. 2He] A§-,
FHH o2 Mol QoA EALS F7lsle] whgo] $hdd] FPYHEE 193, olu HUF AAEo] MR FEFH
Tk, wkgo] FHE ¥, &vlE AAS 4ES
Abgste]l AEgtbd A9 AaEetEdy AAlste] vld o] Lol Elo]EQl A S3HE 7:E olAAA = F
2:19 EFEZ F53 .

R e



[0237]

[0238]

[0240]

[0241]

[0242]
[0243]

[0244]

[0246]

[0247]
[0248]

[0249]
[0250]

[0251]

[0253]

[0254]

[0255]

[0256]

@A 3: Hd gdyjolzgo] dyds) vkg
71 A 2014 Az SFFES WEE(1 el Fola, ofdEUolEL/ N dAe] WAERE AMESIY -40T
%aﬂlﬁt} uﬂE}&oﬂ 0] KOH(1.05 B, 1 S FAZ AA3 #Arleta, A7 23 dojxd 38
St H, oM E/NE} HAael YAXE ARSI -78TE WYZAAZLE. 7] Alxd I3
FHEo| %0}91—5 uﬂEE(l 1 ﬂr&, W& 47 &dol FAZIZ Hrbsta, 0CR e H, 24 &
313 Moz WSS AASAUL. o]ojA, ol olAHoE T HEZEZWEoZ(33]) F7] A
A7 H, EE AAS A, FHES Ay AZRvEINYE HASY Bld gAdae]=9l

o
gL

I3

[

o PN

A71 @A 394 AR FEES gIFEaeg0.20)0] Holar, ‘iﬂxﬂ 3lol] —78°Ci YA H, -
CPBA(1.1 ¥H)S ARRo| H7adck, TLC(40% olE olA B0 E/A 2)2 vkgEo]l &%
2 g7k, WSS FAIZR A Aoz nhEo] Fo] A

A
= HEREdaGi)er =S FEsT. Aozl {71

iﬂ
32
oo
9,
dot
ro

1_‘,
o =
-1> fru

Q_o_l'l NaHCO;gi }ﬂ"b‘% %]. icl 5_}'51 s

ﬂl

ole olAEo|E Ei T Agetel Az %
sto] Ao ES F56T. oA AF cdEH=/dY oHelE EES AT Arhd A A=vtEY
7 AAEt HF 54 SES B/Z EFER FEFUT. AR A, A olddAE A fE5S AHEst
o] T8 AzntEadgdE 22 AL, FEL 60 WA 9%z thdstglen), HA o As g vy

T 7|EHE Aolslsit.
2:1 cisitrans (11.7%, ¥8 7}%)
5 g FA 2

T

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 (2H, 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-C-(¢849dE) 22 ¥-1-AY)-2-Z=2JYH &9 A=z

(o]
\\
S
S

F7) AAe 13 TUs o R S8ty o]o] A o] EAE 4 I}ER 538
2:1 cis:trans (11.7%, &9 7}5)
T5 FH: FA oY
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.

AN 3> (B)-1-G-(TEAM D) Z2-1-AY)-2-Ad T @) Az

(o

i
457\V/S\V/A§L/S\S/”\T:::]

7] AAel 13k A Fastel BA EgEe FEas

2:1 cis:trans (34.0%, ¥ 7}s)



[0257]

[0258]

[0260]

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

[0265]

[0267]

[0268]
[0269]

[0270]
[0271]

[0272]

[0274]

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

[0279]

S=50dl 10-2132960

S5 e 349 09

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) & 134.1, 129.1, 128.1, 127.2, 125.8, 122.9, 116.4, 53.8, 52.3, 41.8.

<AAl 4> (2)-1-(3-(¢EAv ) Z2d-1-dd)-2-AZdg &9 Az

(0] —
‘s—/_\s—s

O

A7) A 39 AR WoR sy, o]o YAl o] A

Ll
I
)
Lot
ot
i
fr
4
4
QL‘
3%
v

2:1 cis:trans (34.0%, ¥ 7}s)

T5 FE: Ao oY

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 (1H, d, J = 9.6 Hz), 5.77~5.88

(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.

AN 5> (B)-1-(3-(FBAY D) T2 -1-AY)2-(4-F2 20 D) B A=

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

71 AAld 19 BA 3ol ARRE Al 2 3hgHE

7] AAel 13 AR Sdstel BH gEe F5Eas,

5:3 cis:trans (17.7%, 22 7}s)

5 G FA 09

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 (1H, 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) T2 -1-AY)2-(4-F22W D) IR A=

7] AAe 59k AR WHoR sy, o] YAl o] A

Ll
I
)
Lot
ot
i
fr
4
4
QL‘
32
v

5:3 cis:trans (17.7%, &2 7}5)
T5 FE: Ao oY

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.

_19_



[0281]

[0282]
[0283]

[0284]
[0285]

[0286]

[0288]

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

[0293]

[0295]

[0296]
[0297]

[0298]
[0299]

[0300]

S=50dl 10-2132960

<AAld 7> (B)-1-(3-(¢E 49 ) Z 29 -1-Ad)-2-(4-HEAAZ ) d &9 A=

(o}

1]
/\/S\/\/S\s/\©\
OCHj

7] AA A 19] GA] 3ol A AFESE A|lFo] 2 S3HE
7] AAldl 13} FAsHAl Gaste] 54 33ES 55T

2:1 cis:trans (25.9%, ¢ 7}5)

5 gu: 9 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 & (D)-1-(3-(FBAN D) T2 -1-AY)-2-(4-A SN D) e A=

A7 AAle 73 e WHoeR sty , ol YA o|FHAE FH IFER ST

2:1 cisitrans (25.9%, 8 7}%)

5 ) 29 o

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-(3-(dAAY ) T2y -1-dd) s Ax

o
1
©\/s\/\/sxs/\/

A7) AN 19 WA 104 AgE ER-p-F-1-Ao] & Et ofe] P o il e SRl P(TR-2--1-
SCOANINH,b Br, )& chalste] mld-shol& i olo] 433H= olasolo.$ 2 % (MA-SCUANLNI b

Br, )& AR&staL, @A 3004 Azxe 2 e AHEE AS AQstar 7] AAlel 13 FASHAl skl =

o
N

a2
ot
ot
il
o
-
4
ﬁ.‘h -
38
ui

2:1 cis:trans (64.4%, &2 7}5)
T5 FE: Ao oY

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).
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[0302]

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

[0307]

[0309]

[0310]
[0311]

[0312]
[0313]

[0314]

[0316]

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

[0321]

[0323]

[0324]
[0325]

[0326]

[0327]

S=54 10-2132960

<AAld 10> (2)-1-¢E-2-3-(dAAY ) T a2 -1-dd) AR Ax

71 A 99k AR W oR sy, o] YAl o] A

Ll
I
)
Lot
ot
i
fr
4
4
QL‘
3%
v

2:1 cis:trans (64.4%, &2 7}5)
T5 FE: Ao oY
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).

<AAY 11> (B)-1-3-(dE 9 d) T 2v-1-dd)-2- T2 I #9 A=

(o
[:::L\v/g\v/”§§/s\s/”\\//

7] ANG 99 WA 314 ALEF Azl 1 HTE dalste]l Azd 2 AR AEH AL AslsaL, 3
7] el 95k fAbelA FaEte] B BgEe FEST

1:1 cis:trans (60.7%, &2 7}%)

5 ) 2 o

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, CDC13) §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-(Z A L) Z2H-1-dY)-2-T2IHd &9 Az

)

7] AAel 117 sdgk whHo R sty o] YA o|dHEAE 5H IFEE F5IUT.
1:1 cis:trans (60.7%, &8 7}%)
T5 FE: Ao oY

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 (2H, s), 3.33~3.49 (1H, m), 3.28~3.35 (1H, m), 2.69 (2, t, J
=7.2Hz), 1.67~1.76 (2H, m), 1.00 (3H, t, J = 7.2 Hz).

<AAl 13> (E)-1-12-2-(3-(MZAM ) T2 H-1-A) ] A9 A=
2
s\v/*§>/s\s/A\I:::]
7] A 99] Al 3ol A ARESH AlFo] 1 3HE
7] AAldl 99} FALSHAl Gaste] 54 33ES 55T
2:1 cis:trans (57.9%, ¥ 7}5)

S5 el mae) a4
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[0328]

[0330]

[0331]
[0332]

[0333]
[0334]

[0335]

[0337]

[0338]
[0339]

[0340]
[0341]

[0342]

[0344]

[0345]
[0346]
[0347]
[0348]

[0349]

[0351]

[0352]

S=54 10-2132960

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-(dAAY ) T2 -1-dd) A we| Ax

g7] A 133} wdd W or Fasty, oo 1A o] EA)

i
I
2
ot
%
it
ffl
4
By
2L
32
v}

2:1 cis:trans (57.9%, ¥ 7}5)
5 ) Ao 51

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.

<AAld 15> (B)-1-(3-(AZ 29 ) 229 -1-dd)-2-(4-SFe=29d) g Ax

7] DA 99] GAl 3ol A ARESE A|Fo 1 S3HE
7] AAldl 99} FALSHAl Galste] 54 33ES 55T
2:1 cis:trans (63.4%, &2 7}5)

S5 e a1

Rf = 0.34 (n-hexane/ethyl acetate = 1:1); (E) 1H NMR (400 MHz, CDCI3) & 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-G-(AFAT D T2 d-1-AY)-2-(4-FLL 2N A) T A0y A=

7] Ao 159 U W o sty , o] YA o HHAE 4 IFEZ FEIAUL.
2:1 cisitrans (63.4%, ¥ 7}%)
5 ) A9 51

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 ) 29 -1-dd)-2—-U-mFA ) g g Ax
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[0353]

[0354]
[0355]

[0356]

[0358]

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

[0363]

[0365]

[0366]
[0367]

[0368]

[0370]

[0371]

[0373]

[0374]

A7] A 99 A 3ollA ALEE Az 1 3

| 3]
7] AAldl 99} FALSHAl S5t 54 3EES
1:2 cisitrans (37.9%, &2 7}%)
5 ) Ao 513

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.

<AAld 18> (2)-1-(3-(Fd v ) 229 -1-dd)2—-U-mFA D) g & Ax

7] AAel 177 sdgk whHo R sty o] YA o|dHEAE 5H IFEE F5IIUT.
1:2 cisitrans (37.9%, &8 7}%)
5 e WA 1A

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 =84Hz), 6.83 (2H, 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 (38H, s), 3.47~3.53 (2H, m), 3.39~3.43 (2H, m); 13C NMR (100 MHz, CDC13)§& 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.

<A 19> (B)-1-98-2-3-(1QAH D) T2-1-d) I Hay Az

(o]
[:::T/g\v/xkb/s\s/ﬁ\‘fé

A 1. 2239143} (propargylation) ¥H§

Aol e olof] A olaMol9-EH A (Ph-SC(4NH)NH, b Br, )& 0C &7]® wWE-&(0.5 Wel

A7vska, ;Ae KOH(elelste] o tial 1.2 B2 @iz A7) e dis) 2.59 %) 5 Hrleiditt. 58 &, ==
g2 BRulo|=(1.5 @, EFd 809 HrIetaL, o]ZHE Ao =S
A7be] A BT TLCE Z2udsl dkgo] AaFSS 3oy, 7Hetsld u

A7) @A 1914 A 23 3R] "drjE EFQ(0.5 M) 2 AIBN T ol9} A5 g AAAG molh)E FH
7}k, ol 2HE AR EFES 85TE /I, EFAM A Folds Aol QoA EANL.1 G)S 14]
bl Ax 3 e Hrreldu. o]F, TLCE gHelshH A wkgo] A3 Ay

=% mwsigch. 2l 49,
F7hH 0% Aol ol MENS Hrhste] whgol sl AAHES S, ol Pob 4HFe] AHHA R
Folsoith, whgol FAR ¥, Su1E AANL BB EF mi: ojdoldHol =/ 6 dHZ EHES
Agstel Aeisbd A AmvhEses) gAlstel ud Aol LobdElol 5 B4 BEE 2k o LA = T

2119 EFER S5,
g 3: oY ldstolpel Mudst we

47 GA 201 Az setEs AEE (1 el FHolal, opxlEyue|E- /N dae] WxE AREste] -40T
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[0376]

[0377]

[0378]
[0379]

[0380]

[0382]

[0383]
[0384]
[0385]
[0386]

[0387]

[0389]

[0390]
[0391]

[0392]
[0393]

[0394]

2 QAT eed % KOH(1.05 B, 1 e FAIR Ahs) Arkstn, 472V E doln EgEe
208 Feh WUFE F, obME/Nsl Who) WAEE Agetel 18T WAL, A7) A e
shgre] Holgl: MRS (L1 9, IS A7) §oo FA/Z Hrsa, 0T WHEfF 9

o W BARYT. ololA, o ohAHolE wE UFREdwe

wst
HBS FFn, A2A 5, $WF AAsD, BT AY ActEIYE Aste] nd tldvel =gl
w4 e Azt

A 4: 4bsh Wb

A7) @A 30l A F3H OE2 2 ek0.20) ] Zola, AA7|A s -78C= WA H, m-
CPBA(1.1 B & el H7takaivh. TLC(40% o'E ofAH o E 2)R wgEo] AxEg o] el
2 wj7hA], Whg& FATbe A AR mEo] Fo] FAAZ £ NallCO,2 ®b&S AAS L,
e olAHolE EE tEFRZ2WE(33])oR YHES FEII%UT. 4

st &S FEIIQITE. oA

&2 AAsel AF 54 3PS B/7 EFER 53590, 479
of 8 ARvEaA R wodE 5 AR, &S 60 WX 90%= T
T 7|AEE o)ttt

ot
o
=2
o

m
Jul

£
Hd
)
4

1:2 cis:trans (46.5%, ¥ 7}%)
T5 FE: A oY

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).

<AAld 20> (2)-1-¢E-2-3-(HEAY L) Z=H-1-dd) A H] A=

7] AAe 199 TAR o sy, oo A oA =

)

stg== F533.

1:2 cis:trans (46.5%, ¥ 7}%)

TS FH FAe] o

Rf = 0.27 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CD30D + CDC13) & 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).

<AA 4 21> (E)-1-(3-(HdAdd)Z25-1-AY)-2-Z=2FJ ] A 79 A=

(o

[:::T/é\\//QQD/S\S//\\//

| A 199 B 30 ALEE Axel 1 SRS dAlste] Axel 2 SHES AHET A Adstn, 4
7] AN 199 FARSA @Skl B4 ahitEg

2.5:1 cis:trans (56.6%, ¥3 7}%)

&7

fllo
4
By
gﬂ
32
v}

S5 e el 0

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.
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[0396]

[0397]
[0398]

[0399]
[0400]

[0401]

[0403]

[0404]

[0405]

[0406]
[0407]

[0408]

[0410]

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

[0415]

[0417]

[0418]
[0419]

S=54 10-2132960

<AAld 22> (2)-1-(3-(Fld A d) Z2H-1-dY)-2-T2I )R] Ax

A7 AAle 219 FUS W o sty , o] YA o HHAE A4 IFEZ F5IAUL.
2.5:1 cis:trans (56.6%, 2 7}%)
5 ) 29 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 (1H, 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).

<AAle 23> (E)-1-114-2-3-(F A9 d) Z29-1-d L)t de| A=

(o

)
[:::]/S\v/xib/sxs/ﬁ\I:::]

7] AAle] 199] @A 3ol ALE3E Al Fo 1

71 AAlo 199} FASHAl =88t 54 33tES 53T

1:1 cis:trans (51.3%, ¥ 7}%)

5 g 249 29

Rf = 0.27 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CD30D + CDCl3) & 7.56~7.64 (5H, m),
7.23~7.7.31 (5H, m), 6.09 (1H, 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.

<AAY 24> (2)-1-02-2-3-(HEAY L) Z=3-1-dd) A H] A=

71 Ao 237 FUS W o ety o] YA o HHAE A4 IFEZ FEIAUL.
1:1 cis:trans (51.3%, &2 7}%)
5 ) 2 o

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-FF24l13)-2-(3-(Fl Ay d) T 29 -1-d L) &9 A=

(o)
It
@/S\/\/S\S/\Q\
F

§7) Al 199] BA 34 AHEE Az 1 HFRS GAste] Alxd 4 HFES ST AL ASn,
7] A 19% A Sastel B SRS S5t

_25_



[0420]
[0421]

[0422]

[0424]

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

[0429]

[0431]

[0432]
[0433]

[0434]
[0435]

[0436]

[0438]

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

[0443]

SS90l 10-2132960

1:2 cisitrans (48.4%, &7 7}%)
5 ) A o

Rf = 0.24 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDCl13) & 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.

<AAld 26> (2)-1-(4-FF =243 )-2-(3-(Fl Ay d) T2 -1-d L) a9 A=

T,

7] Aol 259 eAdTd YHER 53

o=
ol
ol
s}
2
lo

0,
Y
2

2
i3
2
il
I
2
)
ot
il
it
4
By
ol
ol
32
v}

1:2 cisitrans (48.4%, &8 7}%)
5 b 29 o

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,
m), 3.69~3.73 (1H, m).

<AAle 27> (E)-1-(4-H 5A¥14)-2-3-(F AT ) Z 29 -1-Ad) e #9| Az

0

0L
o/

&71 AAlel 19¢] GA] 3ol ARE-EE Alzzel] 1
71 Al 199} frAbsHAl raiske] =4 st s

1:2 cis:trans (46.6%, ¥ 7}%5)

o
4
By
gﬂ
32
v}

S5 Qe wale) A

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 (1H, 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-HF5A ¥ 2)-2-3-(F AT ) Z 24 -1-AD) 9| A=z

7] A 273 FAR o Fasts, oo dA] oA

Ll
ujul
)
Lot
)
e
fr
4
4
QL‘
32
v

1:2 cis:trans (46.6%, 2] 7}%)
5 FE: WA 1A

Rf = 0.24 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDC13) & 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, CDCI13) & 143.2,
138.8, 131.5, 130.8, 129.4, 128.8, 124.6, 118.3, 114.3, 56.4, 55.6, 43.2.
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[0445]

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

[0450]

[0452]

[0453]

[0454]

[0455]
[0456]

[0457]

[0459]

[0460]
[0461]

[0462]
[0463]

[0464]

[0466]

[0467]
[0468]
[0469]

[0470]

S=54 10-2132960

<AAle 29> (E)-1-(4-22244)-2-G-(FEAdg ) Z 24 -1-dd)d &9 Az

0

1l
Saasa el
Cl

A7) Aol 289 eAdTd YHER 53

o=
ol
ol
s}
2
lo

0,
2
2

2
w,
B
il
&
2
)
ot
i
it
4
By
ol
ol
32
v}

2:1 cis:trans (35%, ¥% 7}s)
5 ) 2 o

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).

<AAl 30> (2)-1-(4-22244)-2-G-(FLAdg ) Z 29 -1-dd) "] A=z

. /=
S S-S
o o
g7] Al 199 Al 3o A AES Az 1 SEE

| 1 3e=
71 AAlo 199} FASHAl =88t 54 33tES 53T
2:1 cis:trans (35%, +2 7}%)
T5 FH: FA oY

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).

<AA 9 31> (B)-1-(3,4-tE 2293 )-2-(3-(ddAdyd) T2 5 -1-d 4 )t d Fe] A=z
e
Cl
| AAldl 199] ©A] 3004 ARESE Alxzd 1 FES talste Axd 7 3FES AHES AS AYsta, A
71 Al 199} frAbsHAl raiske] =4 st s
1:2 cis:trans (37%, ®2 7}s)
5 d°: FA9 o

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).

<AAld 32> (2)-1-(3,4-dE22HA)-2-3-(F A d) T2 -1-dd) =29 Ax

o‘\s—/:\s—s =
o O

7] AAe 313 AR Ao sy, oo A o dHAAE =

&7

o
4
By
2L
32
v}

)

EFEE 535
1:2 cis:trans (37%, ¥& 7}5)

S5 g Fale) 99
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[0471]

[0473]

[0474]

[0475]

[0476]

[0478]

[0479]
[0480]

[0481]

[0483]

[0484]

[0485]

[0486]

[0488]

[0489]
[0490]

[0491]

S=54 10-2132960

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 =8.2Hz), 7.3 (11, 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 (1H, m), 3.77 (2H, s), 3.69~3.75 (1H, m), 3.62~3.57(1H, m);

<AAld 33> (E)-1-¢E-2-(3-(3-HFAH AT ) T2 -1-dd) L &9 A=

(o)

/O\.@/S\/\/s\s/\/

A7] AR 199 ©@A 1A AFEsE WMo X oo ASElE o] aMo] 992 9 (Ph-SC(4NH,)NH, b
Br, )& tAlste] 3-uEA A0l S L old ASEtE oMol EE F(3-WEAIHE-SC(4NH)NH; b
Br, )& A& AL Astar, A7) AAd 199 FAEA Falete] B4 33ES 589U

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.

<AAld 34> (2)-1-¢E-2-(3-B-AFAH AT ) T2 -1-AL)Hd &9 A=

7] AAe 333 TA B om sy, oo A oldAAE 54 e F53Y.

Rf = 0.35 (n-hexane/ethyl acetate = 2:1); I1H NMR (400 MHz, CDC13) (Z)§ 7.40 (1H, t, J = 7.9 Hz), 7.21
~7.20 (1H, m), 7.183~7.10 (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 (I1H, 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.

<AAld 35> (B)-1-(3-(3-mIEA LAY Y )T 25 -1-dd)2-T=2Hd A3 AF

O

I
/O\I::]/S\V/QQ/S\S/“\//

| AAlel] 339 ©A 304 AFESE Az 1 3FES galete Alxd 2 SFHES AMESE AS AQsta, A
7] A 337 fAe A et A S ES 539
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 (1H, 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 (21, 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 AV ) T2 -1-dd)-2-ZT=d A & A=

&7

olr

5

7] AAle 359k TAR o R sy, oo A oldAAE 54 e 53,

Rf = 0.35 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDC13) §&7.40 (1H, t, J = 8 Hz),
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[0493]

[0494]

[0495]

[0496]

[0498]

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

[0503]

[0505]

[0506]
[0507]

[0508]
[0509]

[0510]

S50l 10-2132960

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 (2H, t, J = 7.2 Hz), 1.63~1.69 (2H, m), 0.98
(3H, t, J =7.2 Hz).

<A 37> (E)-1-MF-2-(3-(3- BN A QA ) T2 5-1-A Q)] B A=

/O\I::I/S\V/QQ/S\S/ \[::]

1 AAlel 339 B 30 A AgRE Alxel 1 SHES hASt] Axel 3 AHES ALEF AL ALFa, ¥
7] AAe 339 Al Sastel B SRS S5

Rf = 0.23 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDCl13) & 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.

<AAld 38> (2)-1-12-2-(3-3-AIFAH AT ) T2 v -1-AL )L &9 A=

&7

ol

7] AAe 373 TAR o Fasts, oo dA oA

Ll
I
)
Lot
)
i
fr
4
4
QL‘
32
v

1:1.5 cis:trans (40%, ¥32] 7}5)

S5 g 249 29

Rf = 0.31 (n-hexane/ethyl acetate = 2:1); (Z) 1H NMR (400 MHz, CDCl3) & 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.

<A 6 39 (B)-1-(4-Z222WH)-2-(-(- 5N LGAH D) T2v-1-d) 80 A=

0

_0. :: ,S\\//Q§D,S\S//\\[:::l\
F

A7) AN 339 @A 301 ALEF Azl
7] AAel 333k A Faskel B 8g

1:2 cis:trans (38%, ¥& 7}%)

e =
o
-
4
ol
38
ul

S5 g gale] oA

Rf = 0.23 (n-hexane/ethyl acetate = 2:1); (E) 1H NMR (400 MHz, CDCI3) &67.41 (1H. t, J = 8 Hz),
7.24~7.20 (2, m), 7.15~7.17 (1, 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 (1, m), 3.84 (3H, s), 3.81 (2H, s), 3.61~3.56 (1H, m), 3.48~3.43 (1, m);
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[0512]

[0513]

[0514]
[0515]
[0516]

[0517]

[0519]

[0520]
[0521]

[0522]
[0523]

[0524]

[0526]

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

[0531]

[0533]

[0534]
[0535]

S=545 10-2132960

<AAl] 40> (2)-1-(4-FFL2MA)-2-(3-(3-vIEA A A ) T2 -1-dd) &9 Ax

F7] AAel 399 sYgk WhHo R sty o] YA o|JHEAE BH IFEE F5IIUT.
1:2 cis:trans (38%, ¥#& 7}%)
5 FE: Ao 1A

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 (1, m), 3.59~3.63 (1H, m).

<AAld 41> (B)-1-(4-2222)-2-(3--vSAH Ay ) Z =23 -1-d D) d#] A=

0

_0. :: ’S\”//in/S\s//\T::::L\
Cl

7] AA ) 339) @A 3H AR A2
7] A6 333 §AFEH Fastel B4 o

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

e =
o
-
4
ol
38
ul

S5 gl Fale) 09

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.

<HAd 42> (2)-1-(4-222HE)-2-(3-S-vSA Ay ) Z =9 -1-d D)2 #] A=

o =
‘s—/_\s—s

S O

/
&7 A 413 s B o R sy, oo YA o] dHAE HA Ijfer TS5
2:1 cis:trans (38%, &8 7'5)

T5 FH: 7Y o

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.

<A Al 43> (E)-1-(3,4-dE22MA)-2-3-G-vSAHdAd ) T2 9 -1-AL) 29| A=

/0\©/S\/\/S\S/\©:CI
Cl

471 AAlel 339 ©@A 3l AREFE Ao 1 sgheS diAlste] Alxd 7 SFES AHEF Ae ASstaL, A



[0536]
[0537]

[0538]

[0540]

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

[0545]

[0547]

[0548]
[0549]

[0550]
[0551]

[0552]

[0554]

[0555]
[0556]

S=546 10-2132960

71 Ao 3339 FARSHAl st 54 S3tES 53T
1:2 cis:trans (47%, ¥2 7}%)
T5 FH: FA oY

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, CDC13) & 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.

AN 44> (D)-1-(3,4-TIFZ2WA)-2-(3-(3-FAA QAN D) L2 -1-AD) | B A=

A7) AN el 433 FAT WY ow F3

o=
ol
ol
s}
2
lo

0,
Y
2

2
i3
2
il
1
2
)
et
it
it
4
By
ol
ol
32
v}

1:2 cis:trans (47%, ¥ 7}5)
5 d°: FA9 o

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 =2.0Hz), 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 (1H, 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> (E)-1-¢E-2-(3-(4-mIFAH AT ) T2 v -1-ALd ) &9 A=

[:::I/S\v/x§b/s\s/”\<49
~o

7] AAld 199] ©A 1914 AREE wiAlRo]lg W olof] A oMol 29-EH A (Ph-SC(%4NH,)NH, b
Br, )& ulAlste] 4-wWEA AR 0] & H= oo gl olaMol Ry ¢ (4-WF A #Hd-SC(4NH,)NH, b
Br, )& AR A& AlQlatar, 7] AAle] 199 FAFsHA skl 54 FgtES 58It

2:1 cis:trans (16.3%, ¥ 7}5)

T5 Fy: T oY

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, CDCI3) & 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, CDCl13) & 134.6, 132.6,
130.9, 126.4, 119.4, 116.5, 114.8, 92.6, 59.6, 55.7, 41.1, 38.1.

<AAld 46> (2)-1-¢E-2-3-(4-AFAH AT ) T2 -1-AL)Hd &9 A=

o
S S$-§ Vi
71 Al 459 FAR Yo sstE, o) A ol dHAAE 54 FFwR F5lr.
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[0557]
[0558]

[0559]

[0561]

[0562]
[0563]

[0564]
[0565]

[0566]

[0568]

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

[0573]

[0575]

[0576]

[0577]

[0578]

S=54 10-2132960

2:1 cisitrans (16.3%, ¥8 7}%)
5 d°: FA9 o

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, CDCI3) & 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 v d) 229 -1-dd)-2-Z=dgd & A=

O

I

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

7] AR e 459 B 3e14 AL Aol 1 SRS tlalshe] Azme] 2 SRS AT AL Asjeta, 4
7] AAel 45sk FARSH Fastel BH BgEe FEas,

2:1 cisitrans (16.3%, ¥8 7}%)
5 d°: FA9 o

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.

<HAld 48> (2)-1-(3-(4-HEA B A ) 2 2 ¥ -1-dd)-2-ZT=A A & A=

o =
5 s

—0

7] AA el 477 s whHo R sty o] YA o|dHEAE 5H IFEE F5IIUT.

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

T5 FE: Ao oY

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
(1, d, J = 9.6 Hz), 5.50~5.56 (1, m), 3.86 (3H, s), 3.74~3.64 (2, 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.

<AA] 49> (2)-1-02-2-B-(4-FISA AV ) T2 - 1-dd) T d R A=

7] AR e 459 B 3el4 AL Aol 1 BFRES tlalshe] Azel 3 SRS ASH AL Aseta, 4
7] AAel 455k FALSH Fastel BA BgEe FEas,

2:1 cis:trans (32.3%, ¥ 7}s)
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[0579]

[0580]

[0582]

[0583]
[0584]
[0585]
[0586]

[0587]

[0589]

[0590]
[0591]

[0592]
[0593]

[0594]

[0596]

[0597]
[0598]
[0599]
[0600]

[0601]

S50l 10-2132960

S5 gu: wae] 0

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.

<AAld 50> (2)-1-M2-2-(3-(4-FIFAH AT ) T2 -1-ALd)Hd &9 A=

o

S\/\/S\S
~o

F7) AAel 499 sLgE WhHo R sty o] YA o|JHEAE BH IFEE F5IUT.

2:1 cis:trans (32.3%, 29 7}5)

T5 FEH: Ao oY

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 6 51> (B)-1-(4-Z222WH)-2-(3-(4-AEAMGAH D) T2 v-1-d) A0 A=

o

/@/S\/\/S\S/\@
~o F

7] AR 459 @A 34 AR A%
7] AAe 459 §AFE Fastel B4 o

2:1 cis:trans (32.3%, ¢ 7}5)

e =
o
-
4
ol
38
ul

S5 gl Fale) 09

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, CDC13) & 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 (I1H, 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.

<A 6 52> (2)-1-(4-ER22WA)2-(-(4-AEAM LGP D) T2 v-1-d) A0 A=

A7) AAle] 513 edTd YHOR 53

o=
ol
ol
i)
2
lo

0,
Y
2

2
i3
2
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2
)
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4
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ol
ol
32
v}

2:1 cisitrans (16.3%, ¥8 7}%)
5 d°: FA9 o

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

_33_



[0603]

[0604]
[0605]

[0606]
[0607]

[0608]

[0610]

[0611]
[0612]
[0613]
[0614]

[0615]

[0617]

[0618]
[0619]

[0620]
[0621]

[0622]

S50 10-2132960

(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.

<A 53> (B)-1-(4-222WH)-2-B-(4- AN Qa0 D) T2ol-1-4Q) T 48] Az

0

/I:::]/S\V/x§§/5\s/A\I:::1\
~o cl

7] A 459 @A 34 AR A%
7] AAe 459 §AFE Fastel B4 o

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

e =
tlo
-
4
ol
38
ui

5 G FA 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.

<AAld 54> (2)-1-(4-F22HE)-2-(3-(4-vSA Ay ) Z =9 -1-d D) #] A=

§:(:\§J_\SSL< }m
—0

o

}7] Aol 533 Tl WHew sy, oo JAl o] A

i
1
2
ot
ot
i
ffl
o
By
gﬂ
32
v}

2:1 cis:trans (16.3%, ¥8 7}%)
5 ) 2 o

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> (E)-1-(3,4-HEEEMA)-2-(3-(4-HEAH LAY ) 29 -1-d L)L &9 Ax

/I:::I/S\V/A§b/S\S/A\I:::I:C|
~o cl
AAldl 459] TA 3014 ARERE Al 1 SFHES tilEte] Alxd 7 IFES A RS A, A

| 1
7] AAle 459} FAFSHAl aEte] A SES

2:1 cisitrans (16.3%, ¥8 7}%)

&7

fllo
4
By
gﬂ
32
v}

S5 e Ao 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
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[0624]

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

[0629]

[0631]

[0632]
[0633]

[0634]

[0636]

[0637]
[0638]

[0639]

[0641]

[0643]

S=54 10-2132960

MHz, CDC13) & 137.09, 133.59, 131.4, 130.6, 128.9, 126.3, 117.4, 114.9, 59.46, 55.68, 41.09.

<A e 56> (2)-1-(3,4-T| FRZWA)-2-(3-(4-A F A AT D) Z 2o -1- Q)| d o] A=

o

}71 Ao 559 T o Fasty, o] YA o] JHAE 5H FEZ F53GI).
2:1 cisitrans (16.3%, ¥8 7}%)
5 ) 39 31

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 MHz,
CDbC13) & 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| L) 1> E-o}Z <A (E-Ajoene)d] AZ*

B W
d7) Al statae] Az fAEHA Fdste] 54 shekE e Azl

Aol 2:1 7:E E3%(48.5%, ¥7 7}%5); R=0.36 (n-hexane/Ethyl acetate 1:2); (E) HONR (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}ZF<M(Z-Ajoene) e A=

A7) AAlel sghEe] AR fASH Ak 54 SetE s Alzsk it
() H NWR (400 MHz, CDCly) & 6.53 (1H, 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.

at7] & 1ol 7] AAlel 1 WA AAle 560l Ax7E shebEe] spehraAE Agelste] YEhI.
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[0644] <A¥d 1> HDAC A3 &4 H7}
[0645] Boa §EAAR 35Ee 3| ~E t]olAEsH(HDAC) Fiol uld A B4 Hrishr] 98, ey o) 2
A=
[0647] TAHoRE HDAC &4 BXL #4d3 g3 WE Ao 7]%3%a, WA, 25 mM HEPES(pH 8.0), 137 mM



ol
NaCl, 1 mM MgCly, Bt 2.7 mM KCL& FHrohs 48 wdol, g == 343 & Aol wE Ao 3
s}

SR SAHA X Hd 3FES 7H7F A sle] AZ3 HDAC A4S wgEtelth. 108 & ¥% & 7|A9
Boc-Lys(acetyl)-AMCE #7}abar, 37CelA o sidatqict. o, HDAC &4 S9Ed wet A7 3% F=
149 % B owlg AR 2ESGT. o] F, A2oA 207 FeF ERoR whEs dAS] dF ANoTt
TEd F =T gk, FF A= A 747 380 mo 7] IF % 460 e WE IPFelA HF 4
715 *} 0}04 zﬂo}‘%} J3l &2 iz e dgiste] A de] JF % 313

[0648] 3F, SAHA(Vorinostat)E 7] SH&E 2 AlE-35le] WME-E 2 HDAC 8o ek A A4S ey, o1 A=
3 20 Vet
x 2
[0650] ol EA g R ICso( 1 M) A&7 (%)

HDAC 1 | HDAC 6 | HDAC 8 HDAC 8
Hlale] 1 E o4y o 73.4
Hlaref 2 7 &g o 52.5
A 19 E Hd o 32.1
A AT 20 Z Hd o 37.5
AA 4 21 E Ad | =23 43.8
Ao 22 Z Hd | =23 115.2
A 23 E Hd ] 88.6
Ao 24 Z Hd Wz 3.89 49.15 0.043 129.1
Ao 25 E A 4-FB 37.1
A A4 26 Z Hd 4-FB 24.9
Ao 27 E Hd 4-MB 48.7
A Ald 28 Z d 4-MB 73.8
A o 29 E Hd 4-CB 74.4
A A4 30 Z d 4-CB 105.4
A 31 E e | 3,4-DCB 76.6
A Ald 32 Z #Hd | 3,4-DCB 146.4
Ao 33 E 3-MP o 84.6
AAld 34 Z 3-MP ] 105.3
A 35 E 3P | ==y 78.4
A A4 36 Z 3-MP | TR 3.52 1.10 0.035 147.2
Ao 37 E 3-MP w2 88.1
A A4 38 Z 3-MP = 114.3
Ao 39 E 3-MP 4-FB 109.2
214 40 Z 3-MP | 4-FB 122.9
AR o 41 E 3-MP | 4-CB 72.6
2 ¢ 42 7 3-MP | 4-CB 1.27 140.4
A A4 43 E 3-MP | 3.4-DCB 138.9
2 ¢ 44 7 3-MP_| 3,4-DCB 161.9
2 Ao 45 E 4-)P o 39.8
2 46 Z 4-)P o4 73.5
A Ao 47 E 4-MP | Zgg 69.9
2 ¢ 48 Z 4P | Z2g 52.9
A4 49 7 4-)P w2 4.55 0.55 0.037 150.4
A A1 50 E 4-)P ] 74.6
A A4 51 E 4-MP | 4-FB 111.7
AR 52 7z 4-MP | 4-FB 68.1
Ao 53 E 4-)P 4-CB 107.2
A Ao 54 7 4-MP | 4-CB 98.7
Ao 55 E 4-MP | 3,4-DCB 106.1
AA ] 56 Z 4-MP | 3,4-DCB 55.5
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[0651]
[0652]
[0653]
[0654]
[0655]
[0656]
[0657]

[0659]

[0661]

[0662]

[0664]

[0666]

[0668]

[0670]

[0671]

[0672]

[0673]

[0675]

[0676]

[0678]

[0679]

S55S0dl 10-2132960

(A7) & 2014, AN (%): (AA e 3aE9] HDAC A&/ SAHAS] HDAC Aa|&€4d) X 1000]aL;

3,4-DCB: 3,4-tZFz2z2w4;

g

3-MP: 3-WEAHd; &
4-NP: 4-W|EA A LS ERIL)

E 2014 Felx= mpel Zo], B owhy {3AE IFES HDAC 1, 6 E 8o tiste] A XS = FHow
glolwm | E3] HDAC 1 2 6 oH] HDAC 8ol thale] <k 30 WA 1008)e] HAefz el As) &S zt= Ao = e
Wk, B3], A 369 79, HDAC8S thatel ICsgke] 35 nM&E veh} Metd Aa) gAdo] 43 Aoz g

oy FaEdE e uRAEFS AEFA i S4 oA 24S Frkskr] flske], v go] ddst

TFAFo R, URMEF AT TS HE(TS13-64)E 964 Zdo|Eo| HEstar, 37ColA 244t &

AN 22, 24, 12, 18, 32, 49, 51, 36, 40, 42 3F}FES Hgsta, AT PERAE
D-Plus CCK/cell viability assay kit/%<ILS cat.no.CCK-3000 & A}83}aL, WSTES 10 pl/€e] &
3k ] 37ColA 2A13F FoF wjgsksitl. o]F, Versa MAX microplate readerE AME3}le] 450nmollA] &4 =
ZA4ste], FAE X (control) WH] FFEe] WSIE ME AEERE AXtSte], 1 ZA¥34E & 14 2yZ=R
LER AT

1S VR, ¥ ouw g4 SR aRAEE AET 0@ 24 oA 242 FAT 5 du, 53
Al 49, % A 51 SRS A9 b S5 T4 oAl B4l FHn,

wald, B o] mE §EAR SRS wRAEEY oW El And oFdd x4%e SEARORA &
83 AHeE  Aee & & Ak

<Add 3> 1

to
X
f
o
2
fie)
o
olX

A AA A H7} 2

FrtH o nRAEF DA TS ME(TS 13-64, TS 14-15, TS 15-88)2 969 Zo|Eol| HFsta, 37C
ol Al 24A17F Fob wlFet F, B uw AA]d 49, AAJo] 51 3}5HE T, Pan-HDAC Inhibitor®l SAHA, PCI34051
P zToR Abgatel sulz 72413t AElste] WRAEFO T4 oA &3k ATP A WEkEs wEeEg

.:L it

3, AFEY AEEMS 98t D-Plus CCK/cell viability assay kit/%<ILS cat.no.CCK-3000 <
AREBHIAL, WSTE 10 pl/€e] sx= A ¥ 37ColA 2A3F Fb widsisivt. o]F, Versa MNAX
microplate reader® AF&3sle] 450mmoll A EF =S SAsto], FA48 thZF(control) WH] 3L WS A
AEEZ ALY

2 A AdE = 2(0EAEE S dA 2d=) 9 = 3(ATP A4 st g6l YeERit.

x|

=25 AR, 2w A shhEdlA g thEwl SAHA, PCI34051 thH] -3 mEAEFE T4 A
g/do] Felxrt

T 38 Aurd, B odyg A 395 AEses 4%, PCI34051 thu] A3 ATP A4t oA7F #Esa,
SAHA® B3l % FAFSE o)A e TS 15-889] 49 & oy AAdl 33t&Eo] B} 43 ATP At ¢
A ZAde] = Aoz Feld

Wy GEAR SyRel WEAZE $FT B4 oA BAL B3, W) istel, thet ol Adaty
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[0681]

[0682]

[0684]

[0685]

[0687]

[0688]

[0690]

[0691]

[0693]

[0694]

[0696]

S=50dl 10-2132960

A7) A 33 o] WRAEZE el TS ME(TS 13-64, TS 14-15, TS 15-88)0l ¥ wid Ao 49, A
o 51 3}3+E3}, Pan-HDAC Inhibitor®l SAHA, PCI340512 %A WETFo & ARale] SuM= 7247+ =23t
GAAM x| FETE 3T gt TET A4S AEEQ.

T 49 77t A FFEe e TET F
o HE&E AbEste] YERIYIA, & 6o A
o YERSIT.

o >

AR ® Yeiglar, = 5ol ¢ HE S FET B4 4

49 % 58 aAnnyg, B ody AAd 33FEo] PCI340519F Hlwdte] Bl o8 A EFT FAPS oA
E Rew Fixy, B oy Axd gFdES Ao wel, TUT AN TST A D] nlEo] dAAE 7
2% A Lol Fldr}

ghs AR, 2 oud A 85E Aol wel E7]A% S (Stemness) B FAAE
o o

wody REAY BB HRAEE A& S U@ o 242 B Qetel, the el Ay

A7) A 33 o] wRAFEZE bl TS ME(TS 13-64, TS 14-15, TS 15-88)¢] & wbwd 2 xjo] 49, 2
Aldl 51 3}8HE3, Pan-HDAC Inhibitordl SAHA, PCI340518 <FA tlxTo @ AF&3ste] SuMz 72417 283

A& 592 B,

oo
ol
on
f
ofN
o2
-
o

T AEXAEZF 3D JH EA¥(invasion assay) =HEES

7 33g Aol ME FET ANS JEIRR(AA A AE o4 AF(A 0

of T A8 WS SAS 1T wARAT, © 9o A2PEkS Bako] A& B fAA dAS
shelste] vehigith

%790 % 8% Awuw, B own e sheEel A PCIM05INTE S A% ol @] shelwm, SAHAS)
ulaste] fAls AL wTh S5E Ae oA BA(S, $9 Aol 5 ga wyhol dAAT

S, E 98 d2RBSe Avnw, ¥ owy Add 8% Aol we & wA 49 FAGE 2ol
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