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(57) Abstract: Provided is a synthetic method for asymmetrical thioether. The method comprises the following steps of a) under the
conditions of catalysis of tetrabutyl ammonium halide, reacting a compound of a structural formula (I), a compound of a structural
formula (I) and a sulphur- and oxygen-containing salt in a solvent to obtain the asymmetrical thioether of a structural formula (III),
wherein R; is selected from phenyl, substituted phenyl, naphthyl, substituted naphthyl, thienyl, or substituted thienyl; R; is selected
from hydrogen, phenyl, substituted phenyl, naphthyl, substituted naphthyl, thienyl or substituted thienyl; or Ry and Ry with the C to
which they are attached form a fluorene ring or a thioxanthene ring; Rj is selected from hydrogen or alkyl; R4 is selected from hydrogen,
phenyl, substituted phenyl, naphthyl, substituted naphthyl, thienyl or substituted thienyl; Rs is selected from hydrogen; or R4 and R;
with the C to which they are attached form a fluorene ring or a thioxanthene ring; Re is selected from alkyl or substituted alkyl; and
X is selected from C1, Br or 1.
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—AF dE 3T ARAABE 0 B R K
AREEZRTF 2016 % 06 A 15 ARZRTEFHE. #iETH
201610423506.2. % B % #kA “—FrAET FRAAEL 0GB R T k7 89 F B £ £
WIE AR AR, HAeHARBLT| AESAERTFT,

FARAT R
KRR BT A HACFAIR, I R —FrJE T ARELE 69 6 B vk .

HFEHEA
FEATARFAEE A — R ER G SRS, BERTAT ZAETRA”

. HhE ST F, TN LB e BEUR, TR ERH N
BT AR

AT ARABAIL S EEME S 7@ H RGBT 2, Hlde:

F A (Methionine ) &M RAARGG X FE BAERZ —, 25X RK
Sk, BEREEARN G F AR, ProdseMdor3rikiF, 422 TR
2FEARNEORERZIL, #ERARRE . B A FARMR S KA EILE
& BRI i b BEE R AR K AT A W 49 ARIRR L B K

Cilastatin ) B4 8 & EW IR E £ R4 E &, B4#EF £ S cattleya
BARF S BEREEEF SR RO T ERE LS. N THEAE T ALK
dJE. BRFEMHSHER. FRA. XP R, KRPRHRAREES. BAT
Cilastatin % K| 218 2 & XA S B A T #LBF X AAT A M 3 T A1l
S 04 B0 R A

FAR4# (Cinanserin) = Fl Ti6 T #5AF £ &R, B ATFAEMHE R

JABREBE AT A AL A BARACFIAE R T AT B2 64 Ao iR AT
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STIL, B AT A R IAEAT ARBREE 69 7 ik A RS 3L A2 P N 9T 8 5, 6944 7 B B
H.EBR A TR, WINE BT BEAH A3
ZI R M (K. REF), Xibdh EART T 09445475 k6 £ TR
B, B, JExTARAEE EAL S 6 FT R A R T R 0T R — B AR AU
B 2h A o BB FOATUK.

BT, RL 6 E 6 TR AP AT ARBBL 69 6 B i, KA
ARG 7 R RS iR A, TRILAST,

REBRAET —AP e AR B 096 R i, LaEA T F IR

a), TR ELEST, X (D) &Med. X (1) &4

Aoty Fari B R F) P HEATR S, 135 B X (111 2 #9 64 JE s AR A Bk ;

Rs Rs
7& K (1; x sy K (1) /%)\Y X (D)
Ri Ry Ry Ri Ry Ry

A, Rim g FRE RAFE. R BRRRE. B AR RRE
i, RoiEBA. Fa. BRAFRA, B, RREL, Eu i AR ARE
ik, KR Ro 5 HATiEEN C AR IRRELIL,

Riit B A MA;

Ryt B A KA. BARFRA, A8, BRAKA, E i B KREY
A&, Rsit B 8 KRy Rs 5T CH o F) IR,

Re it B bt A R ;

X iz B Cl. Brz I;

Firid B A @36 B AR 4R e/ SR L FRLER 4R

J‘*
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ik ty, Ryt R, Cl-C5 ARG FRIEL. C1~C5 x A AT

R RERKRMFL. AL, Cl-C5 mARKRMGEL. C1-C5 KA
ABRGRL, RERKROGEL, EpiL. Cl-C5 ARG ES K.
C1~C5 S EATUR aGvE o 3 i F BR a9 Ak

Ryit B & R, CI~C5 ARMKE KL, Cl1~C5 ALK K
AL RERARMGFL. B C1-C5 BmARKRNGEL. Cl-C5 AR
KGRI, IERRGEL, B, CI~C5 ARKAED A, C1~C5
SRR ST 8 N SO LS

R;ik A & C1~C5 k;

Ryt B & RA. Cl-C5 ARG FIA. BERRGFRL. AL,
C1~C5 BARR AL, gERROGRL, Bk, C1-C5 AR
R AR R AR AR A

ik 6y, Prik Reik B C1~C30 kudh. FAERAKEG C1~C20 Bk, F
A CI~C5 ARy F, BERRGFA. FEAFEHFX (a-1) ~
A (a-9) LZMIRILF a5 —FF:

HsC
Q,

(D TR (al ) ﬂ - X (a2);
H3C><CH3 °
I

HaC—\ . o o .
H3C_/N—C—CH—5\4( a-3); H3C4<H2Cﬁ0—g4€H2C)m—zg~éCH2t3CH2‘\4( a-5);

HCEC%CHZ%CHZ—KA( a-5); Q—CEC%CH%CHQ—&( a-6 );
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4
H3C—§H2C>EO—(|Z—HC=HC—<CHQ)EZCHQ—JQ (a-7); HsczHiﬁcm};Hicﬁc%cm—& (a-8);
o
Et—o—ﬂfHQCtCHQ—i (a-9);
KX (a3) ~X (a9) ¥, m;. my. m3. n. q. P;» Por I LA ¢ A2
SHLIE B 0~5 0984

5 ik ey, PriEX (1) e BAkh 1,1- =R R-2-H A -1-85
1,1-30(4- BRI A 20 2 -1-BF . 1,1-8(4- 8RR A-2-H 183, 1,1-3
(4-2 FH) A2 - 185 L 1-(4-F AR ) A2 - 1-8 . 1, 1-0(4-
HRAF )R- A1-BE L 1R T AR 1B, 1-34-2F
EFRF)-1-FK A A2-B -1-B5 . 1R -1 R A2 A -1-B2 L 1-R -1-
10 AFERA A2 E-1-82 . 1-(R-2-2)-1- R A A2 - 1-85 . 2-F &-1.1-
SR A2 1B 9-M R -OH-3 K -9-BF . 9-45 A -OH-wEed 3L -9-BF |
1-RAER-2-M A -1-88 . (BE)-1,3-=3R A R-2-H A&-1-85 . (E)-1,3-3(4- ALK
H)R-2-M B-1-B5 . (B)-1,3-W(4- 8K K) A28 1 -1-85 . (BE)-1,3-(4-i8
FA)R2-H5 2-1-BF . (B)-1,3-"(F-2-22) R -2-0 2-1-B2 . (E)-1,3-(E%

15 -2-3)A-2-4 K-1-B5 R(E)-2-F 21, 3- =R A R -2-Mr k- 1-87
ik ey, PTEX (1) ZMebdh Bk FOLF A, 18 FUEF A
STZAFAFAL AREFAL AAFAFE. 9-83 . 4-(AF H)FHA)(1H-
wlk-1-2) T B, ((3aR,5S,5aS,8aS,8bR)-2.2,7,7-v9 ¥ 2 vy % H -3aH-%[1,3]
ZAAK[4,5-b:4 5 -d]r-5- ) F R 4-(RFA)KRES. A TH. 12K TBL
20 CZBRTES. 2-BR-NN-ZZAABE. 2Rk, G-AAA-1-HRE)K, 4-

BB ERCE. At AR, s TR, R ERE. 42 TR 42T
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B B,

thikey, PR (1) &Medy. X (1) SMbfemfhe E
Rk 10 (15-3) 0 (2~4),

ik by, PRk R 6984 H 20~90°C.

ik by, PPk R 69018 4 3~8h,

Rigtg, F¥a) F, X (1) &Mesdh. X (1) EHLEHFEL
FEER 2R E, WRRBATER, FRAAEEN, F2 A X (1) 24
49 AF AT ARAAEE

Rk by, PR Ak,

S FAAM L, KL AR T —F AT ARBBL 0 SR T i, AK
R TR QHEATHRa), AW TEQUERAEST, X (1) 44

et X (D) MW AR B e ) F AT RORL, 45 8] A7 X (TID)

Rs Rs

M AT ARRBE; TON N KD xRy R e N SN

Ri Ry Ry Ri Ry Ry

X (D), Ed, Riss ARAE., BRAKRA, A BRAEAL, ok
Rk, Ry g A, Rk, AR, AL, BRAKL., Eunlxk

Regop . SR R,. Ro 5 HFEEN CHRYIRIELIN, Ryt AR

i

; Ryt Ba. A, RREE. A BRREE. Bl RBRAKEY
A, Rsit AA; R Ruw Rs HHEATEHEG CH R IRIELIR, Reik AK
ERBRIEAL; Xk g Cl. Br X [; PrRsAh e R ARE 4N Ao/ T
FRBRAN . AK IR T R ARG A R B R e 4 . BRI IR 1L
Fa B EU AR S RO R AL, A T A g s A AL, R —48ik 4 &4F
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P AEXFARAREE, A KBRS F, AR HE R, B, LETEL

B, FRIEE, I, EARKRBHGKE TS X P, B EKAE T 3
7, otk s 2R, RBREREN, KA KL PR 7 R B 0K
— A\ B Y B E A BT AREAEE, SRR RS AT 91%.

FAR LA TF X,
T @Rt AL F A TR RATH R RS, 2R,

Fir 432 84 SRR ISR AL I — 3 o 5266, d - e3R8 Kkt AT
A B Y 523, AR B AR AE A ) 2 M 57 S ATAR T AT
FAFEPTA Htb 36 0), BT AL PRI EE,

RAEPFRAET —F AT AR 69 & T %, BIiEVA T H R

a). W TR EREST, X (1) £M0edy. X (1) 44

A4 Fa B B R VA F) P AT RO, 133 B R (111 ) 25 44 64 3 st AR AR Bk ;

Rs Rs
7& K (1; x sy K (1) /%)\Y X (D)
Ri Ry Ry Ri Ry Ry

EF, R ARE RAFA. B RREA. B KRAE
wmik, Rp#m A A, FA. RARFE. 2K BRARRE. B RRARE
A, ARy, Ro 5 HPTEEE C R IRREALIR;

Ryitt B ARSI

R, A A, K. BRAFE. & RAREA. B ARKRKED
A, Rsit A5 SR Rs 5 EATEIEE C BRI HRIEAR;

R % B Bt 2 BRI
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Xit g Cl. Br& [

I iR R 2 60, 36 AR R BR 4l A/ 3R, TR AR BR AR

BEARR PR SR =T, N (1) e, X (1) LHhes
Y F A W T R AR AL T AREA AT ROEL. o, PTiEX

5 (1) Mot T
Rs

W7Ki\rj4i(m
Ri Ry R
XD ¥, Ry AREA BRAFRE. B8 BRAREL. Eoi i
ek, R § KA. C1~C5 SR ARG RIE. CI~C5 B aIR IR 49
¥, BERARMGEL. B, CI-C5 mARKMGAL., C1-C5 AL
10 sk 2k, BERRAEL . EHL. C1-C5 BARKES K . C1-C5
FATR G R R R 0 TR E L, PRk FRE. ARE AKX

[_3\

15 3 RyAA. A, RREL. BEA. RREL. B9 LIRKESD
A, ik A. FA. Cl~C5 mARKGEL, CI~C5 BaLARKL K
A, RERMKRGEL. BE. CLl-C5 BARKMGAL., CI-C5 ALK
KREGE ., BERKRMRE, Bk, ClI-C5 RARKMESD A, C1-C5
IR ESR AR AR R R Z R GRS R, £ A A AR

20 SRR, RRA. WARA. SWARA. FAEARA. BARY

\

ﬁ

U/

o
\...
%
Py

>
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RARL AR R 4RFRE. AREAR. 42K 4RFKE xR

36{\,
b
$
2
Vi
36{\,
z
&
Jr
S
=
i
A
e
@
N
2
8

X
&
by
&
4

X (D) ¥, Ryt f ARSIk, ik g &, C1-C5kcHk, #ARiL g A,
WERTHE,

X (D) ¥+, Ryt AA. FA, BARFA, AL RRAEKL.
RIRARE L, Hik A A K. C1-C5 BARKRMGFEA, 0 ERMKH

N
TS

e

%)

AL AR Cl-CS A BReg AL . mERMReg AL, &k, C1-C5
SRR GRS R R 0 E R AR A, TR A A R ARE. &
FELBERE AARERL, Rt h A, KA 4ARKRE. 4-FKA.
48 F IR RAR2-H8. E-2-08 Rsit AR R Ry Rs HHE AT CH
R R R EAEIR

FEREZ ARG — A E3pF, X (1) LM sdhBikh 1,1-
ZRE R A -EE(]D). L1 (4- AR )R- A -1-BE Q). 1,1-3(4-
AR R-2-H K -1-82(3). 1,1-(4-72 KA R 24 25 -1-B5 (4). 1,1-(4-
FERRKIE)R-2-H k- 1-88(5). 1,1-3(4-F 8RR R-2-t k-1-88(6). 1-
FRIR-1-3F W AR 2- M- 1-B5(7) s 1-(3,4-=F AR IR)-1-F R R -2-H k- 1-
B (8) 1-FAR-1-%F IR R A -2-Me 2R -1-85(9) 1-RAR-1-4F BRIk 7 -2-M A1 -
BE(10). 1-(R-2-2)-1-FK A R-2-0 2-1-B5(11). 2-F A-1 - = KA R-2-4%
H-1-85(12). 9-4 2R-9H-3 £ -9-85(13). 9-% 2L -OH-v&ed 2 -0-B2(14). 1-
R A2 - 1-B5(15). (B)-1,3-=F A R-2-4% A-1-85(16). (E)-1,3-3(4-
BRI B2 -1-82(17). (B)-1,3- X (4- 85 /8 -2- 4 & -1-82 (18).
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(E)-1,3-2(4-38 K3 R-2-% 3£-1-82(19). (E)-1,3-3(F&-2-2)A-2-4 &K-1-

B2(20). (E)-1,3-3(E%-2-4) M -2-% 2 -1-B2 Q1) R (E)-2- F & -13-=F 4
R-2-M -1-B5(22). AL F, BAXK (1)~ (22) #Me9X (1) &
M4 0 BAR 4E M) 4o T

OH

C

S o (o
X X

2 O J 0 g

(1)~(10) (11) (12) (13) (14)

OH OH OH
S N =
‘ R’I*: LRZ
= S

(15) (16)~(19) (20)
OH OH
17T
\ s s/ CHs
(21) (22)

X (1) ~K (10) F, FFARF R HE4 5, R Tikh A,
A AR TR FREAR TR, ROTHRAA. A A & TA.
FARAR=FH; KX (16) ~X (19) F, A EAERHFTHEMGF S,
R'TTiL A, A. AKE, RRTLALA. A. ANE.
10 BEARERF, PTEX (1) LM bdhey st T
x~ Ry A (1D
A (D) F, Reit AMAERBARITE, #Hik § CI~C30 bk, RAR
Kty C1~C20 bk, F . CI~CS AR FA, RERKGFLA. 5

AAFBA X (a-1) ~X (2-9) SHBRARIE T 4912
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RteN
m K (a-1); N S X, (a2):;

I

HaC—_ . o o .
HsCJN—C—CH—E\ (a-3); H3c4§H209Eo—g4¢Hzc)m—2ﬂ~§CH2t3CH2—J\( a-5);

HC=C—{CH,}-CH,— X, (a-5 ); @—ozo%c@acm—;g (a-6);

o CHs CHs
H3C<€H2C)EO—Q—HC:HC-<CH2>;CH2—‘\4 ( a-7 ); H3C—C‘:g~€cH2>>é:CH4<CH2):CH2fi\ ( a-8 );
2 Iy 2

Et—o—EfHQCtCHQ—i (a-9);

KX (a3) ~X (a9) ¥, m;. my. m3. n. q. P;» Por I LA ¢ A2
S HE B 0~5 895

BERL ARG — A5 F, Frid X (11) £M1edh BAR ) 3+ &
AFRQ23). MALETRQRY). A ZAFTEAFRQRS). 4RRFHQ26). 2T F
10 358007). 9-32 35 (28). (4-(A F 4 )% 2 )(1H-%3 % -1-2£) F 5 (29).

((3aR,55,5a8,8aS,8bR)-2,2,7.7- @ F 3k w £ ¥ -3aH- R [1,3] = & K

[4,5-b:4",5"-d]"t ek -5- ) F 2k 4-(RUF A)REF(30). A TH(B). 1-2KT

BELBR LER(32). 2-i2AK-NN-Z LA A BEE(33). 2 Amk(G4). B-AAA

1830 K(35). 4-2 B 5 BR LER(36). ArtAE(37). ARk T R(38). At
15 KERIR(39).4- A THE(A0)3K 4-i8 T B LES(41). L RL Y ¥, B4 K(23)
~ (41) 2ZMegX (11) e d ey Bk T
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Br HaC
A vs s
=
© ((I XCH3
(23)~(27) (28) (29)

Cl
CH3

(31) m> C% w(w (30)
Cl
Br
(34) (35) (36) CHs (37) CHs;
o)
C4Hql CqgHoql NG el Et WBr
(38) (39) (40) 41)

K (23) ~X (27) &, sFEARR S TIEHE 44, RTik f R,
ZAFA BRTE, XTiLhARE.
ERZAF, PTEAE QIR RABRAN A/ R LB A, ik H AR
5 ARERERAN; PTmEARL A K. BrAX (1) s d. X (1) £
M F R R E R A 1 (1.5~3) : (2~4), FAREH 1:(1.5~2)
(2~2.4), sAhitH 1:2:24., FrEw TR R4S X (1) L6y
BERARIE A (0.01~1): 1. &A4REH (0.1~05): 1, RMKLH 02: 1
Pkl 5 X (1) e edpey ey Al 2 lhie 2 (0.1~10) mL: (0.1~0.5)
10 mmol, £kt (0.5~2)mL: (0.1~0.5) mmol, &AL ImL: 0.3mmol.
EARLRF, X (1) ghnsdd. X (1) e Ffma it £
F o AT R 691242, BFIR RO AR A B ) A T 2 AT ATiE R 4978
BAREH 20~90C, FARikH 25~80°C, mALLA 70~80C, mBmMiLH
80°C; AT R AL #YRT E kit # 3~8h, EARiLH 5~6h. KL% RE, 133
15 R, PTdRELRIRKBATEIR, FTHRAAZEAN., ¥, FrEFEREM
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0 FIRFVEILE A TR T8 Pk T IRAR A 64 - FIRA L A T KRB A PT

AT BATAE F 649 B) R ARRIE A 300~400 B ARAy; FridAR BEATIE R 64
HARKIE D LR LB A G i Bk, HENMR L R G, BREAX (1) %4

) 84 A X AR AREE ;

Rs3

Rg//S\:7<(/l§§§T//R4 A (D,

Ry Ry R

A (I ¥, R~Re @9 BFELE HX (1) FoX (1) FRH—K, £
R BRI,

A K B FRA G 77 R AR M M B R AL e 4 BRI AR AL A
FEAE A R RAL, AW T AR R s AR H], R —4R iR H &5 5] 3E
sEARBREL . % R RARN S, BAEHRE. B, AFLREES
5, FREG. Wi, ERALRQREEZIG KT, REAEKATHT,
FekEAF R, RIREREN, RARLPREG TR % o m—%
GV K HeAr A My A 25 B E A AR AT ARAREE . T oR SRR FH K T91%.

A EERAEIN, FaE@idol T L0 34T a3t .

%34 1

4-((3,3-=3F A M R EARAR) T )R 6 & KR,

B 0.3mmol 1,1-=FK K &-2-%A-1-82 (0.0631 5% ), 0.6mmol
& F £(0.0910 £), 0.72mmol AR B4 (0.1138 &%),
0.06mmol W T A #1445 (0.0222 %), F 20mL #9&K% B EE F .
o ImL KAEZEF, a2 FH, SOCTFTHMFRE 5 D REL

kB, B RARK 2 it LR TES. FAKRBAM TR EH OB (A
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Mo B B AR 300~400 B BEIRE, ASARH TR TE (A)

Fa Bk (B), AHAE/FAER (AB) #H 1:20~1:6), 153 00778 &
B R =4

st bR RORL F A AT RAE, R K

'H NMR (400MHz, CDCl;): 6 = 7.49-7.42 (m, 2H), 7.38-7.33 (m, 3H),
7.29-7.25 (m, 3H), 7.22— 7.18 (m, 2H), 7.18-7.13 (m, 4H), 6.08 (t, J = 7.8 Hz,
1H), 3.63 (s, 2H), 3.18 (d, /= 7.8 Hz, 2H) ppm;

WAt RAEBIET 40, BIF R F 0 H 4-(33-=F ARk
BAR) T ARVRAE LT (462 >05%); x5 db 5 BHATIHE, 2R 76%.

5 364 2

4-((3,3-%(4- B A HOH 8 AR AR T AR 49 A %,

FREC 0.3mmol 1,1-3(4- B FHK)FA-2-HE-1-85 (0.0739 %),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4h (0.1138
%), 0.06mmol W T A afb4z (0.0222 %), T 20mL #5&KE R
FA R, Ao ImL KRR, o %A, 80CTFH IR T 5 aF;

Btk R G, B BRAR K %3 LR TES. RKFERTIRA A B AT
o B (BREHSB LA BE4A 300400 B AERE, AHEH T
PRTEE (A) FnihB (B), At TMAEF (AB) 4 1:20~1:6), %
B 0.0932 %L R E =4,

st bR RORL F A AT RAE, R A

'H NMR (400MHz, CDCl): 6 =7.51 (d, J= 8.3 Hz, 2H), 7.24 (d, J = 8.2

Hz, 2H), 7.16-7.09 (m, 4H), 7.09-7.03 (m, 2H), 7.00-6.94 (m, 2H), 6.01 (t, J
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=7.8 Hz, 1H), 3.65 (s, 2H), 3.14 (d, /= 7.9 Hz, 2H) ppm;

MY AL BYE T 4o, S F 8RB =M H 4-((3,3-R(4- A%
AR TRV R b (B >95%); 3t /= &%= BTt f, 4 RA
82%.

5 % 364 3

4-((3,3-3(4-BF 2 ) R AR AR) T )R 89 2 %

FRE 0.3mmol 1,1-3(4-FFH)R-2-%K-1-85 (0.0837 % ),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4 (0.1138
%), 0.06mmol w9 T A#tib4z (0.0222 &), F 20mL #3KE R

10 E4 %, s ImL KHEERF, $tv BW, 80CTFHILRE L 5 N af;
R4k R G, BN EARK 2T CRRTES. TR T R4 AL B AT
B (REAN B S B AN 300~400 BB, AAEAHT
BRLES (A) FeihBt (B), At RAAF (AB) 4 1:20-1:6), 1%
3| 0.0865 L KA =4 .
15 st b B M AT RAE, SR A

"H NMR (400MHz, CDCI5): 6 = 7.56-7.52 (m, 2H), 7.38-7.35 (m, 2H),
7.29-7.24 (m, 4H), 7.13-7.08 (m, 4H), 6.08 (t, J = 7.9 Hz, 1H), 3.66 (s, 2H),
3.16 (d,J=7.9 Hz, 2H) ppm;

M3 R AR B HE T 4o, HAF 69 BB = M A 4-((3,3- R (4-F R

20 AEAR)FTR)RMLLS (LE>95%); 7 F=RiiTitE, 44X
80%.

% 364 4
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4-((3,3-3(4-32 F 3 )M A R ARAR) T )R 89 2 %

AREC 0.3mmol 1,1-3(4-i8 F ) R-2-H & -1-88 (0.1104 # ),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4 (0.1138
%), 0.06mmol W T A afb4z (0.0222 %), T 20mL #5&KE R

5 &Y, Ao ImL KAEEA, 30 %H, 80°CTFHIHRE 5 it
R4k R G, BN EARK 2T CRRTES. TR T R4 AL B AT
(A EM B EM4: BEARA 300~400 B 2L, AHMH T
BRLES (A) FeihBt (B), At RAAF (AB) 4 1:20-1:6), 1%
3] 0.1361 L R =4,
10 st BB AT RAE, SR A

'H NMR (400MHz, CDCI5): 0 = 7.54-7.47 (m, 4H), 7.42-7.38 (m, 2H),
7.21 (d, J = 8.3 Hz, 2H), 7.05-6.99 (m, 4H), 6.07 (t, J = 7.9 Hz, 1H), 3.64 (s,
2H), 3.12 (d, J = 7.9 Hz, 2H) ppm;

MY AL BYE T 42, S F 0GR =M H 4-((3,3-R (42 R )%

15 AEARR)FTR)VEAE LS (4E>95%); %2575, 424
71%.

% 364 5

4-((3,3-3F F R A M R LA F AR KR 49 & %,

AR I 0.3mmol 1,1-3(4-F KK IEK)R-2-H&-1-8 (0.0715 % ),

20  0.6mmol 3+ F & F £.(0.0910 £), 0.72mmol AR FE 44 (0.1138
%), 0.06mmol W T A afb4z (0.0222 %), T 20mL #5&KE R

BB T, Ae ImL KRG, e EHA, 80°CTFHHRE S AT
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B % KB, RERIRKRZIT UM LR, RKABAAT IR/ E N

o B (BREHSB LA BE4A 300400 B AERE, AHEH T
PRTEE (A) FnihB (B), At TMAEF (AB) 4 1:20~1:6), %
B 0.0898 L & & =4 .

st Bk R OH M AT RAE, SR A

'H NMR (400MHz, CDCL): 6 = 7.45 (d, J = 8.3 Hz, 2H), 7.16 (dd, J =
7.8, 5.7 Hz, 4H), 7.09 (s, 4H), 7.03 (d, J = 8.0 Hz, 2H), 6.00 (t, J = 7.8 Hz,
1H), 3.62 (s, 2H), 3.18 (d, J = 7.8 Hz, 2H), 2.41 (s, 3H), 2.33 (s, 3H) ppm;

A RAEFAE T 4o, BFOREZH A 4-(B3-4FREHHR
AERAR) T ARG tode (LBE > 95% ); 3 /= 5u & FUATHH B, R A 76%.

%34 6

4-((3,3-3 BRI KA A AR TR E A 0 A AR

FRIX 0.3mmol 1,1-(4-F 8 EF ) Rm-2-HK-1-85 (0.0811 %),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4h (0.1138
%), 0.06mmol W T A afb4z (0.0222 %), T 20mL #5&KE R
REH, m lmL KAEEF, o %M, 80CTHHFRA 5 T,
BR # Rz, REBRIRRZ L T TE. LKRBRANT A AL B AT
o B (BREHSB LA BE4A 300400 B AERE, AHEH T
RTEE (A) FnihB (B), AIHMEMAESF (AB) 4 1:20~1:6), %
B 0.0970 % R B =4 .

st Bk R OH M AT RAE, SR A

'H NMR (400MHz, CDCl;): 6 = 7.50-7.44 (m, 2H), 7.19 (d, J = 8.3 Hz,
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2H), 7.16-7.12 (m, 2H), 7.09-7.04 (m, 2H), 6.90-6.85 (m, 2H), 6.83-6.79 (m,

2H), 5.93 (t,J = 7.8 Hz, 1H), 3.85 (s, 3H), 3.80 (s, 3H), 3.63 (s, 2H), 3.18 (d,

J=7.8 Hz, 2H) ppm;

MAB RAEFAE T 4o, B FORE Z4HH 4-(33-45FAAERE
W R EBRAR) TRV R b b (S > 95%); T = du F R Tt ., R4
60%.

5% 64 7

4o((3-h-3-3 PRI ARAR) T AR KA 0 & R

AR B 0.3mmol 1-FFK-1-2F T A RKIK-2-H-1-85 (0.0673 3L ),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4h (0.1138
%), 0.06mmol w9 T a4z (0.0222 &), T 20mL #X%E K
REH, m lmL KAEEF, o %M, 80CTHHFRA 5 T,
BN 4 R )E, R BRIRKZE CRTE. LKRBRA TR E T
o B (BREHSB LA BE4A 300400 B AERE, AHEH T
PRTEE (A) FnihB (B), At TMAEF (AB) 4 1:20~1:6), %
B 0.0745 %L R B =4 .

st Bk R OH M AT RAE, SR A

'H NMR (400MHz, CDCL): 6 = 7.45 (d, J = 8.1 Hz, 2H), 7.34 (dd, J =
4.1,2.4 Hz, 1H), 7.27 (d, J = 7.2 Hz, 1H), 7.22-7.19 (m, 1H), 7.18-7.13 (m,
3.0 Hz, 4H), 7.09 (s, 2H), 7.03 (d, J = 8.0 Hz, 1H), 6.09-6.00 (m, 1H), 3.62 (d,

J=2.1Hz, 2H), 3.18 (dd, /= 9.1, 7.9 Hz, 2H), 2.41 (s, 1.5H), 2.33 (s, 1.5H)
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s
ppm;
M RAERIET o, RIF O RE FHH 4-(3-FE3AFFFRA
BAR)FR)VRAE LT (462 >05%); x5 db 5 2HATIHE, 48 H 67%.
%34 8
5 4-((3-(3.4-= W AR R AR )-3- A R ARAR) AR 49 B K
AR 0.3mmol 1-(34-=FHEFK)-1- KL R-2-HK-1-85 (0.0715
%), 0.6mmol £ & F £(0.0910 %), 0.72mmol #iAX A 8 49
(0.1138 &), 0.06mmol W T A A4z (0.0222 %), T 20mL
B aXEREE ¥, M ImL KAEEF, #Fa %A, 80CTFTHHAR
10 B 508, REZRE, RERBRKRREZELCRTE. LKRRAMAT
WAkt BEAT B (B EN G B M4 BEARA 300~400 B ARA,
RINARAH TR TEE (A) A& ihEE (B), AshMEAFES (AB) 2 1:20
—~1:6), %3] 0.0886 % B A F 4.
st Bk R OH M AT RAE, SR A
15 'H NMR (400MHz, CDCL3): d = 7.47-7.42 (m, 2H), 7.36-7.32 (m, 1.8H),
7.28-7.26 (m, 1.2H), 7.24-7.20 (m, 1H), 7.18-7.09 (m, 3.2H), 7.04 (d,/=7.8
Hz, 0.7H), 6.98 (s, 0.5H), 6.93-6.86 (m, 1.5H), 6.02 (t, J = 7.8 Hz, 1H), 3.62
(d,J =3.3 Hz, 2H), 3.18 (dd, J=12.1, 7.8 Hz, 2H), 2.31 (s, 1.5H), 2.24 (d, J =
4.3 Hz, 3H), 2.22 (s, 1.5H) ppm;
20 MAERAEKIET fo, RIFHOREZHH 4-(3-C4-=F AKX
HO)-3-F A R AR TR RE A (E >95%); x5 a6 Rt 473t

B, RA 79%.
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FE A4 9

4-(3-5F 32t R R AR T AR A 89 & A%

AR B 0.3mmol 1-3RF-1-xF 72 KK -2-4-1-85 ( 0.0868 it ),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4 (0.1138
%), 0.06mmol W T A afb4z (0.0222 %), T 20mL #5&KE R
REH, m lmL KAEEF, o %M, 80CTHHFRA 5 T,
B 4 R G, R A BARKZ T LR TES. KRBT %A 42 B AT
o B (BRENFSB LA BE4H 300~400 B AERE, AHEH T
PRTEE (A) FnihB (B), At TMAEF (AB) 4 1:20~1:6), %
B 0.0840 L & E =4 .

st Bk R OH M AT RAE, SR A

'H NMR (400MHz, CDCl5): 6 = 7.53-7.44 (m, 3H), 7.41-7.35 (m, 3H),
7.29-7.26 (m, 1H), 7.22 (d, J = 8.3 Hz, 1H), 7.18-7.11 (m, 3H), 7.08-7.01 (m,
2H), 6.11-6.03 (m, 1H), 3.63 (d, J = 10.7 Hz, 2H), 3.15 (dd, J = 7.9, 3.6 Hz,
2H) ppm;

e 3 R AR YE T 4o, BIAF 69 KL = 40 A 4-((3-FRIR-3-xFi2 R
AR T AR R (ShE > 95%); /7% R R H#ATIHE, R4 67%.

%364 10

4-((3-FRH-3-4R R HAA) T A RA 49 5 A&,

AR B 0.3mmol 1-3RF-1-xF 2 KK -2-4%-1-85 ( 0.0685 it ),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol A KA 4 (0.1138

#), 0.06mmol W T A zt1k4z (0.0222 %), F 20mL &K% &
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B, Ae ImL KRB R, 0 A, 80°CTFHH R S A

BORL 4 R &, RORLIRAR K 2 it TR CBS . RKBIRA T IRA AL B AT
B (EENS BN BT84 300~400 B 2Ry, A4 T
PRTEE (A) FnihB (B), At TMAEF (AB) 4 1:20~1:6), %
5 3] 0.0669 & R K FH.
st EiE RS A AT EAE, £ RN
'H NMR (400MHz, CDCl5): 6 =7.48 (d, J=8.2 Hz, 1H), 7.42 (d, J=8.2
Hz, 1H), 7.38-7.26 (m, 4H), 7.23 (d, J = 5.0 Hz, 1H), 7.21-7.17 (m, 1H),
7.16-7.11 (m, 3H), 7.10-7.01 (m, 2H), 6.22 (t, J = 7.7 Hz, 0.45H), 6.02 (t, J =
10 7.6 Hz, 0.55H), 3.65 (s, 2H), 3.24 (d, J = 7.7 Hz, 1.1H), 3.10 (d, J = 7.7 Hz,
0.9H) ppm;
e 3 R AR YE T 4o, BIAF 69 KL = 40 A 4-((3-FRIR-3-4F AR AR
BAR) T ARVRAE LT (462 >05%); x5 da 5 RHATIHE, 2484 62%.
5% 64 11
15 4-((3-(F-2-20)-3-FR 3 R R BAR) T A R 6
FRIC 0.3mmol 1-(A-2-2)-1- KA R-2-%3k-1-82 (0.0781 & ),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4h (0.1138
%), 0.06mmol W T A afb4z (0.0222 %), T 20mL #5&KE R
FA R, Ao ImL KRR, o %A, 80CTFH IR T 5 aF;
20 RELZRE, RAERKRKZIL CHRLE. LKABMA TR EH
(BN B K4 BEA48% 300~400 B AEBE, ANEA T

BRTEs (A) Ao Bt (B), ATt F (AB) A 1:.20-1:6), %
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3] 0.0678 £ B M =4,

st Bk R OH M AT RAE, SR A
'H NMR (400MHz, CDCls): 6 = 7.93-7.79 (m, 3H), 7.69 (d, J = 8.5 Hz,
0.5H), 7.50-7.40 (m, 3.5H), 7.40-7.33 (m, 2.5H), 7.32-7.24 (m, 4.5H), 7.13
5 (d,J=83Hz, 1.2H), 6.99 (d, J = 8.3 Hz, 0.8H), 6.42 (t, J = 7.7 Hz, 0.45H),
5.96 (t, J = 7.8 Hz, 0.55H), 3.71 (s, 1.1H), 3.59-3.48 (m, 0.9H), 3.40 (d, J =
7.8 Hz, 1.1H), 2.94 (d, J= 7.7 Hz, 0.9H) ppm;
MM RAEKIET 40, RIF O R A FWA 4-((3-(FR-2-4)-3-F 5%
W R AR TR s (468 > 95% ); 3t /5 db F RFATHE, 42 A
10 76%.
%34 12
4-((2-F 35-3,3- =R M AR BUR) T IR R 69 A A%
AREC 0.3mmol 2-F&-1,1-=FRER-2-H#-1-85 (0.0673 & ),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4h (0.1138
15 &), 0.06mmol v T Hzaib4z (0.0222 %), T 20mL 4K & R
REH, m lmL KAEEF, o %M, 80CTHHFRA 5 T,
B M 4 R G, R M IBARK Z T TR TES . FKBBRANT A A B A7
o B (BREHSB LA BE4A 300400 B AERE, AHEH T
PRTEE (A) FnihB (B), At TMAEF (AB) 4 1:20~1:6), %
20 %] 0.0806 & R K 4.
st Bk R OH M AT RAE, SR A

"H NMR (400MHz, CDCL;): 6 = 7.49-7.44 (m, 2H), 7.30-7.22 (m, 6H),
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7.16 (d, J = 8.3 Hz, 2H), 7.13-7.09 (m, 3H), 7.08 (s, 1H), 3.60 (s, 2H), 3.24 (s,

2H), 1.89 (s, 3H) ppm;
et R AR YE T 4o, BIAF O R L 4 h 4-(2-F H-33-=FAK&
W R R T AV 45 (S >95%); /75 R #tATit A, 4R A
5 74%.
% 4] 13
4-((2-(9H-%7 -9-25 I0) THAAR) F AR ) KAE 4 5 A,
AR I 0.3mmol 9-%3-9H-% #&-9-8F (0.0625 i ), 0.6mmol *F
F A F £.(0.0910 %), 0.72mmol AR BB 4 (0.1138 £ ),
10 0.06mmol W T & # {4 (0.0222 %), F 20mL 43X & R & F,
o ImL KAEZEAF, HoBH, SOCTHFERE S DA REE
KRG s B RAR K 3t LR CES . RRARBANTIRA A BT 5 B (A
BEH o B A4 B2 AA 300~400 B AR, AFHAEAH LR TE (A)
FohBt (B), AHMEMLES (AB) H 1:20~1:6), 3| 00593 &
15 RE =4,
st BB AT RAE, SR A
"H NMR (400MHz, CDCl;): 6 =7.73 (d,J="7.5 Hz, 1H), 7.69 (d, J = 7.5
Hz, 1H), 7.60 (d,J = 7.5 Hz, 1H), 7.51 (d,J= 7.7 Hz, 1H), 7.45 (d, J = 8.2 Hz,
2H), 7.40-7.34 (m, 2H), 7.32-7.27 (m, 3H), 7.22-7.16 (m, 1H), 6.61 (t, J =
20 8.2 Hz 1H),3.81 (d,/=8.2 Hz, 2H), 3.75 (s, 2H) ppm;
M RAERKIET 50, RIFEORE FHH 4-(2-(OH-3%-9-L )
BT E)VEME i (6 >95%); b5 R4 HE, 4R H
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58%.

%3] 14

4-((2-(OH-"Ev8,-9- 2 I ) THAAR) F ) F M 49 & A&,

AR B 0.3mmol 9-#A-9H-"E=tJK-9-8% (0.0721 % ), 0.6mmol

5 A FA(0.0910 £), 0.72mmol AR FE 4N  (0.1138 £ ),
0.06mmol v9 T F a4 ( 0.0222 &% ), F 20mL 49X % R & F ,
o ImL KAEZEAF, HoBH, SOCTHFERE S DA REE
KRG s B RAR K 3L LR LB RRARBANTIRA A BT 5 B (A
BEH o B A4 B2 AA 300~400 B AR, AFHAEAH LR TE (A)

10 Fozibdt (B), AahtaRit2s (AB) A 1:20-1:6), 1F 2| 0.0867 &
B =4

st R R AT RAE, R

"H NMR (400MHz, CDCl5): 0 = 7.52-7.45 (m, 2H), 7.44-7.40 (m, 1H),
7.35-7.26 (m, 5H), 7.26-7.23 (m, 1H), 7.20-7.14 (m, 1H), 7.04 (d, J = 8.3 Hz,

15 2H),5.88(t,J=7.7 Hz, 1H), 3.53 (s, 2H), 3.35 (d, J = 7.7 Hz, 2H) ppm;

M AE R AEFLIE T 4o, I F R A F W Hh 4-(Q-(OH-"Evk-9-3L )
AR T R)RB bt (HE > 95%); *F /53 FHATHHE, 424
62%.

%364 15

20 4-(P AR A BT R RAF 69 & A,
AR 0.3mmol 1-REA-2-%2-1-82 (0.0403 % ), 0.6mmol *F

A F £(0.0910 %), 0.72mmol AR E 4 (0.1138 4 ),
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0.06mmol W T R a4 4% (0.0222 %), F 20mL 44X % R m & &+,

o ImL KAEZEAF, HoBH, SOCTHFERE S DA REE
KRG B RAR K %31 IR CES . RRARBAN T IRA A B 5 B (A
BEH o B A4 B2 AA 300~400 B AR, AFHAEAH LR TE (A)
Fohlt (B), AHMEMLES (AB) H 1:20~1:6), 3| 0.0867 &
B =4

st BB AT RAE, SR A

"H NMR (400MHz, CDCl5): 6 =7.60 (d, J= 8.3 Hz, 2H), 7.43 (d, J = 8.3
Hz, 2H), 7.36-7.29 (m, 4H), 7.28-7.25 (m, 1H), 6.36 (d, J = 15.7 Hz, 1H),
6.18-6.09 (m, 1H), 3.72 (s, 2H), 3.21 (dd, J = 7.3, 0.9 Hz, 2H) ppm;

eI RAT BT T Jo, HIFF 69 R = A 4-(AHEERR T AR
Fhoh e (465 >95%); P58 BMATHE, %5 H 23%.

5% 34 16

(E)-4-((1,3- =35 R AR T A KA 69 & %,

FR I 0.3mmol (K)-13-=FEHA-2-%A&-1-82 (0.0631 % ),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4h (0.1138
%), 0.06mmol w9 T A#tib4z (0.0222 &), F 20mL #3KE R
BEd, A lmL KAEEA, a2 EH, 80CTFH LR 5 o,
BORL % R G, R BARK %L CRRCE. LKA T IRA AL B AT

B (REEN BN BEARA 300~400 B KL, RHHEH T
BRLES (A) FeihBt (B), At RAAF (AB) 4 1:20-1:6), 1%

3] 0.0848 £ B M =4,
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s AR RO M HEAT AR, R

'H NMR (400MHz, CDCl3): 6 = 7.60-7.54 (m, 2H), 7.39 (s, 1H),
7.37-7.30 (m, 8H), 7.29-7.27 (m, 1H), 7.27-7.21 (m, 2H), 6.43-6.32 (m, 2H),
4.44 (d,J=17.7 Hz, 1H), 3.75-3.60 (m, 2H) ppm;

M4 R AR IE T H2, HIFF 69 KB = M H (B)-4-((1,3-=REH A
FBAR) T IR thdn (LR > 95% ); 3 7% o = BT B, 4R 74%.

%34 17

(E)-4-((1,3-3(4- B F ) 78 2 804R) T A R A 49 4 A%,

AR I 0.3mmol (£)-1,3-(4-AFKIE)R-2-% &-1-88 (0.0739 &),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4h (0.1138
%), 0.06mmol W T A afb4z (0.0222 %), T 20mL #5&KE R
FE P, o ImL KERF, a2 FH, 80CTH IR Z 5 B
B4 R 5, R BARR % LR TEE. LKABRAT R & AT
o B (BREHSB LA BE4A 300400 B AERE, AHEH T
BRTEE (A) FnihB (B), AIHMEMESF (AB) 4 1:20~1:6), %
B 0.0993 L R =4 .

st Bk R OH M AT RAE, SR A

'H NMR (400MHz, CDCls): 6 = 7.60 (d, J = 8.3 Hz, 2H), 7.38 (d, J = 8.2
Hz, 2H), 7.35-7.29 (m, 4H), 7.07-6.97 (m, 4H), 6.35 (d, J = 15.7 Hz, 1H),
6.26-6.19 (m, 1H), 4.41 (d, J = 8.4 Hz, 1H), 3.74-3.61 (m, 2H) ppm;

e 4B R AR B VT Ko, B AF 69 BB = W K (B)-4-((1,3- R (4-BFRHK)
W R EBRAR) TRV R b b (S > 95%); T = du F R Tt ., R4
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91%.

%364 18

(E)-4-((1,3-3(4- 2RI R AR T A KA 49 & A%

AR I 0.3mmol (£)-1,3-(4-2 K L) R-2-%H&-1-88 (0.0837 & ),
0.6mmol *F & & F £.(0.0910 %), 0.72mmol KA 4h (0.1138
%), 0.06mmol W T A afb4z (0.0222 %), T 20mL #5&KE R
FE P, o ImL KERF, a2 FH, 80CTH IR Z 5 B
B4 R 5, R BARR % LR TEE. LKABRAT R & AT
o B (BREHSB LA BE4A 300400 B AERE, AHEH T
PRTEE (A) FnihB (B), At TMAEF (AB) 4 1:20~1:6), %
3| 0.0887 L R K = 4.

st BB AT RAE, SR A

'H NMR (400MHz, CDCl5): 6 = 7.60 (d, J = 8.2 Hz, 2H), 7.37 (d, J = 8.2
Hz, 2H), 7.34-7.25 (m, 8H), 6.41-6.21 (m, 2H), 4.39 (d, J = 7.9 Hz, 1H),
3.75-3.59 (m, 2H) ppm;

M R AERIET Ko, B FF 69 R F 4 A (B)-4-((1,3-(4-8FK)
W AR T REVRAE Lo de (L6 > 95% ); /75 F BT, 4R H
72%.,

%64 19

(E)-4-((1,3-3(4-38 3 ) H 7 2 8504R) T A R A 49 4 A%,

AR I 0.3 mmol (F)-1,3-R(4-i& K HK)R-2-H 35-1-85 (0.1104 & ),

0.6 mmol 5+ & & F £.(0.0910 £),0.72 mmol ALK A 4 (0.1138
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# ), 0.06 mmol W T a4z (0.0222 %), F 20mL 85K % &

FEE, mlmL KMEERF, 3t EH, 80CTFHILERE 5 0,
BORL % R G, R BARK %L CRRCE. LKA T IRA AL B AT
B (REEN BN BEARA 300~400 B KL, RHHEH T
BRLES (A) FeihBt (B), At RAAF (AB) 4 1:20-1:6), 1%
B 01202 A R =4,
st BB AT RAE, SR A
"H NMR (400MHz, CDCI5): 0 = 7.62-7.58 (m, 2H), 7.48-7.42 (m, 4H),
7.37 (d, J = 8.3 Hz, 2H), 7.24-7.18 (m, 4H), 6.35-6.25 (m, 2H), 4.37 (d, J =
7.0 Hz, 1H), 3.73-3.60 (m, 2H) ppm;
e 3 FAE B T o, BT 69 BB 5 4 A (B)-4-((1,3-(4-18 K HK)
W AR TR s (S8 >95%); T2 % R #ATIHE, R4
83%.
5 36 4] 20
(E)-4-((1,3-3(F-2- 2 )b R AR T AR ) R 49 & A%
FRIX 0.3 mmol (F)-1,3-(F&-2-2)A-2-%-1-82 (0.0931 % ),
0.6 mmol 5+ & & F £.(0.0910 £),0.72 mmol ALK A 4 (0.1138
%), 0.06 mmol W T a4z (0.0222 %), T 20 mL 493K E R
FEE, mlmL KMEERF, 3t EH, 80CTFHILERE 5 0,
R4k R G, BN EARK 2T CRRTES. TR T R4 AL B AT
5B (HEENSBE4M: BEA0A 300~400 B KA, AsHEH T

BRTEs (A) Ao Bt (B), ATt F (AB) A 1:.20-1:6), %
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3] 0.0566 % B M =4,

st R R AT RAE, R

'H NMR (400MHz, CDCl3): 6 = 7.89-7.76 (m, 8H), 7.70 (s, 1H),
7.60-7.54 (m, 4H), 7.51-7.42 (m, 5H), 7.39 (d, J = 8.2 Hz, 2H), 6.67-6.54 (m,
2H), 4.68 (d,J = 7.3 Hz, 1H), 3.79-3.63 (m, 2H) ppm;

M R AR IR T Jo, R FF 89 RL F ) A (E)-4-((1,3-(F-2-58)
W R AR T AR 4o i (268 >95%); P50 R #ATiHE, R4
43%.

5% 364 21

(E)-4-((1,3-3(Eme-2- 2 )M R L AAR) T2 R AF 69 & A%,

FRIL 0.3 mmol (£)-1,3-3(E-2-5)R-2-45 35-1-85 ( 0.0667 & ),
0.6 mmol 5t & & F £.(0.0910 £),0.72 mmol A KA 4 (0.1138
%), 0.06 mmol W T a4z (0.0222 %), T 20 mL 493K E R
FEE, mlmL KMEERF, 3t EH, 80CTFHILERE 5 0,
BORL % R G, R BARK %L CRRCE. LKA T IRA AL B AT

B (REEN BN BEARA 300~400 B KL, RHHEH T

BRLES (A) FeihBt (B), At RAAF (AB) 4 1:20-1:6), 1%
3] 0.0674 % R E =4,

st Bk RO AT RAE, R

'H NMR (400MHz, CDCls): 6 =7.60 (d, J = 8.3 Hz, 2H), 7.42 (d, J = 8.2
Hz, 2H), 7.27 (d,J = 1.3 Hz, 1H), 7.19 (dd, J = 4.6, 1.4 Hz, 1H), 7.01-6.94 (m,

4H), 6.56 (d, J = 15.5 Hz, 1H), 6.14 (dd, J = 15.5, 8.6 Hz, 1H), 4.67 (d, J =
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8.6 Hz, 1H), 3.82-3.70 (m, 2H) ppm;

M AE R AR RIE T S, B AF 69 R T W A (E)-4-((1,3-3(E-2-
A R AR F AR R b (L >95%); =5 = R usiTit F, 4
KA 60%.
5 5% 36 5] 22
(E)-4-((2-F -1 3- B F e A AR AR F AR ) KA 09 & X,
FREX 0.3 mmol (£)-2-F 3-1,3- =K &-2-%3-1-82 0.0673 &£ ),
0.6 mmol 2t £ 2 F £.(0.0910 %), 0.72 mmol #ARFLEL4H ( 0.1138
%), 0.06 mmol @ T a4 (0.0222 %), T 20mL #5K & R
10 FEF, v ImL KEER, 30 FH, 80OCTFHIBERE 5 it
B4 R 5, R BARR % LR TEE. LKABRAT R & AT
o B (BREHSB LA BE4A 300400 B AERE, AHEH T
PRTEE (A) FnihB (B), At TMAEF (AB) 4 1:20~1:6), %
B 00793 L R E =4 .
15 st bR RORL F A AT RAE, R A
'H NMR (400MHz, CDCl5): 6 = 7.59 (d, J = 8.2 Hz, 2H), 7.40 (d, J = 8.2
Hz, 2H), 7.38-7.30 (m, 8H), 7.27-7.21 (m, 3H), 6.58 (s, 1H), 4.43 (s, 1H),
3.75-3.63 (m, 2H), 1.82 (d, J = 1.1 Hz, 3H) ppm;
M RAERIE T Ko, B AF 89 L 4 h (F)-4-((2-F A-1,3-3K
20 M AAFR)T AR LS (WA >95% ); 25 &% F 5T, 4R
A 74%.

% 34 23
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(E)-3-((1,3- = M R ARAR) F AR KA 49 & %

I 0.3mmol (K)-1,3-=FE&m-2-%4-1-8 (0.0631 £ ),
0.6mmol & £ & F £.(0.0910 %), 0.72mmol R FE 44 (0.1138
%), 0.06mmol W T A afb4z (0.0222 %), T 20mL #5&KE R

5 &Y, Ao ImL KAEEA, 30 %H, 80°CTFHIHRE 5 it
R4k R G, BN EARK 2T CRRTES. TR T R4 AL B AT
(A EM B EMH: BEARA 300~400 B 2L, AHMH T
BRLES (A) FeihBt (B), At RAAF (AB) 4 1:20-1:6), 1%
3] 0.0677 &R E =4
10 st BB AT RAE, SR A

"H NMR (400MHz, CDCI5): 6 = 7.57-7.50 (m, 3H), 7.42-7.38 (m, 2H),
7.36-7.31 (m, 6H), 7.30-7.21 (m, 3H), 6.46-6.33 (m, 2H), 445 (d,J=7.7 Hz,
1H), 3.73-3.58 (m, 2H) ppm;

AR IE RAEZLIE ST 40, B AR 69 RZ = ) 4 (B)-3-((1,3- =K &

15 AR T ER)RABE A (HE > 95%); 3T = & = R AT, 234 66%.

5% 36 ) 24

(E)-(1,3- =33 R ) (4-(Z 20T 25)F 30 )ALBk 69 & %,

I 0.3mmol (£)-1,3-=RKA&H-2-%A&-1-85 (0.0631 % ),
0.6mmol 3 Z & F AL F£(0.1167 #%),0.72mmol # KA 4h( 0.1138

20 %), 0.06mmol W T 2Ra4b4% (0.0222 &%), F 20mL #3X%E R
BB, Ao ImL KAE A, #aFH, 80°CTHAFRE 5 T,
R4k R G, BN EARK 2T CRRTES. TR T R4 AL B AT
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B (AEEN B EMH: B LAA 300~400 B AR, AshEH T

BRLES (A) FeihBt (B), At RAAF (AB) 4 1:20-1:6), 1%
B 00773 LR B =4,

st BB AT RAE, SR A

'H NMR (400MHz, CDCl5): 6 =7.63 (d, J= 8.0 Hz, 2H), 7.48 (d, J = 8.0
Hz, 2H), 7.46-7.38 (m, 7H), 7.37-7.29 (m, 3H), 6.53-6.39 (m, 2H), 4.52 (d, J
=7.6 Hz, 1H), 3.84-3.70 (m, 2H). ppm;

A RAEIE T 40, B FHREZWHE)-13-ZFKEHER
A)VA-(Z AT HR)F R )mBshoh (465 >95%); *F = ae = 2 #ATHHE, 4
R 67%.

5 6 4] 25

(F)-(2-18 3 30)(1,3- =R F M 79 25 ) BBt 49 & A%,

FR I 0.3mmol (K)-13-=FEHA-2-%A&-1-82 (0.0631 % ),
0.6mmol 4F:&F £,(0.1233 %), 0.72mmol AR B 49( 0.1138 % ),
0.06mmol v9 T F a4 ( 0.0222 &% ), F 20mL #9X%F R L& F,
o ImL KAEZEAF, HoBH, SOCTHFERE S DA REE
KRG B RAR K 3L LR LB RRARBANTIRA A BT 5 B (A
BEH o B A4 B2 AA 300~400 B AR, AFHAEAH LR TE (A)
FohBt (B), AHMEMLES (AB) H 1:20~1:6), #3| 0.0868 &
B =4

st Bk RO AT RAE, R

'H NMR (400MHz, CDCL3): 6 = § 7.54 (dd, J = 8.0, 1.3 Hz, 1H),
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7.44-7 40 (m, 2H), 7.40-7.35 (m, 3H), 7.35-7.27 (m, 5SH), 7.27-7.25 (m, 1H),

7.24-7.20 (m, 1H), 7.13-7.06 (m, 1H), 6.53-6.35 (m, 2H), 4.59 (d, J = 8.3 Hz,
1H), 3.87-3.73 (m, 2H) ppm;

M Il R AESAE TT 4o, #11F 09 RO & 49 o (B)--12F )(1,3-=
AR FRESER (ShE > 95%); x5 G RUATIHE, 4R A T3%.

5% 6] 26

(E)-(4-F 225 5)(1,3- = 3R 3 M 7R AR ) ALk 6 & A%,

I 0.3mmol (K)-1,3-=FE&m-2-%4-1-8 (0.0631 £ ),
0.6mmol *FFEAFE0.1110 %), 0.72mmol #AR B4 (0.1138
%), 0.06mmol w9 T A#tib4z (0.0222 &), F 20mL #3KE R
BEd, A lmL KAEEA, a2 EH, 80CTFH LR 5 o,

R4k R G, BN EARK 2T CRRTES. TR T R4 AL B AT

B (REEN BN BEARA 300~400 B KL, RIHHEH T
BRLES (A) FeihBt (B), At RAAF (AB) 4 1:20-1:6), 1%
3| 0.0852 L KB =4,

st BB AT RAE, SR A

"H NMR (400MHz, CDCl5): 6 = 7.41-7.35 (m, 4H), 7.35-7.25 (m, 5H),
7.24-7.17 (m, 3H), 7.12 (d, J = 7.6 Hz, 2H), 6.48-6.34 (m, 2H), 4.45 (d, J =
6.8 Hz, 1H), 3.70-3.57 (m, 2H), 2.34 (s, 3H) ppm;

M RAEHIE T 4n, HAIF G R Z W A (E)-4-F AEFHK)1,3-

ZEREE AR LR (B >95%); 3R RATITE, 2 A

86%.
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%= 34 27

(E)-(1,3-= 3 b 7 2)(9H-37 -9- 2 ) Al 6 & A%,

AR B 0.3mmol (E)-1,3- =K A-2-H-1-8 (0.0631 5 ),
0.6mmol 9-32%(0.1471 %), 0.72mmol BB 44 (0.1138 £ ),

5 0.06mmol v T & a8 k42(0.0222 %), F 20mL #9RE R A E F,
o ImL KAEZEF, a2 FH, SOCTFTHMFRE 5 D REL
ke, R RARAK %L LB TES. KRBT IRAE EN 5 & (4
BB &M B ZADA 300~400 B AR, AEhAH LR TE (A)
Falihlt (B), AHMEAAES (AB) % 120-1:6), #3] 00854 &

10 RE=4.

st Bk R OM M AT RAE, SR A

'H NMR (400MHz, CDCl5): 6 = 7.72-7.69 (m, 1H), 7.62-7.57 (m, 2H),
7.51 (d, J = 7.3 Hz, 1H), 7.38-7.33 (m, 1H), 7.31 (d, J = 1.9 Hz, 1H),
7.30-7.25 (m, 5H), 7.23-7.19 (m, 1H), 6.94-6.90 (m, 2H), 6.88-6.83 (m, 2H),

15 6.00-5.92 (m, 1H), 5.62 (d, J = 15.6 Hz, 1H), 4.93 (s, 1H), 4.17-4.10 (m, 1H)
ppm;

A RAEHAE T 4o, RIF R F 8 H (B)-13-=FKEHER
HVOH-%-9- K )iBt skt (4hE >95%); xt/=deFR#ATHE, 4R A
72%.

20 5% 36 45) 28
(F)-1-(4-((1,3-=3F M R AR) F )R I0)-1H-%31 % 69 & &

B 0.3mmol (E)-1,3-=FRAER-2-HK-1-82 (0.0631 & ),
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0.6mmol (4-(Z.F &) KAE)(1H-"31%-1-K)FE(0.1618 %), 0.72mmol

AR BER A (0.1138 %), 0.06mmol w9 T A a4 (0.0222 % ),
F 20mL #R%E R AEE F, Ao ImL KAEEAF, 2 HH, 80C
THHFRE 5N, REGRE, RERRRKEZLTRTE. L
RIABANTIRAAE BT 0 B (AR B B LM B E484H 300~400
BELI Ay, AshAR K TR TER (A) Ao G Bt (B), A RMAERF (AB)
A 1:20-1:6), # 2] 00574 L R =4 .

st BB AT RAE, SR A

'H NMR (400MHz, CDCls): 6 = 8.40 (d, J = 8.2 Hz, 1H), 7.74-7.67 (m,
2H), 7.63-7.58 (m, 1H), 7.46 (d, J = 8.0 Hz, 2H), 7.42-7.35 (m, 6H),
7.34-7.26 (m, 6H), 7.26 (d, J = 1.5 Hz, 1H), 6.62 (d, J = 3.8 Hz, 1H),
6.52-6.34 (m, 2H), 4.51 (d,J = 7.7 Hz, 1H), 3.82-3.68 (m, 2H) ppm;

WA FAE BT 40, HIF 69 R 5 W A (B)-1-(4-((1 3-=F 3
AEARR) T )R- 1H-751%k dh gt (46E > 95% ); /%86 & RiiTit F,
R 2%,

5 6 ) 29

((3aR,5S8,5aS,8aS,8bR)-2,2,7,7- w9 F 3 v & K 3aH- R [1,3] = & AK
[4,5-b:4" 5"-d]ot-5- ) F A 4-((B)-1,3- =R 2 i L maAR) ¥ 20 ) K B5 4
A A,

AR B 0.3mmol (E)-1,3- =K A-2-H-1-8 (0.0631 5 ),

0.6mmol ((3aR,5S,5aS,8aS,8bR)-2,2,7,7-v9 ¥ 2k vy % K -3aH-3[1,3] = 84K

[4,5-b:4' 5'-d]*erb-5-) F 3R 4-(A T HR)RE(0.2477 &), 0.72mmol &
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KB4 (0.1138 % ), 0.06mmol W T A a4z (0.0222 %),

F 20mL #KE R F A ¥, A0 ImL K4EEF, oW, 80°C
THRFRE S HEF; RELRE, RERRRKZELLRLE. L
KRBT IRAAE BN & (B EN B M4 B 4% 300~400
BELI Ay, AshAR K TR TER (A) Ao G Bt (B), A RMAERF (AB)
A 1:20-1:6), #3] 0.1227 L R E =4 .

st BB AT RAE, SR A

'H NMR (400MHz, CDCl5): 6 = 8.00 (d, J = 8.2 Hz, 2H), 7.37 (d,J="7.9
Hz, 6H), 7.34-7.30 (m, 3H), 7.30-7.21 (m, 3H), 6.39 (d, J = 7.3 Hz, 2H), 5.58
(d,J=5.0 Hz, 1H), 4.66 (dd, J = 7.9, 2.6 Hz, 1H), 4.54 (dd, J=11.5, 4.9 Hz,
1H), 4.44 (dd, J = 11.1, 7.3 Hz, 2H), 4.38-4.32 (m, 2H), 4.22-4.17 (m, 1H),
3.77-3.61 (m, 2H), 1.53 (s, 3H), 1.49 (s, 3H), 1.36 (s, 3H), 1.34 (s, 3H) ppm;

AR B OR IE OB T A, K OF W OR N W H
((3aR,58,5aS,8aS,8bR)-2,2,7,7- v9 ¥ 3 w9 % X -3ad- R [1,3] = & K
[4,5-b:4' 5'-d]Pid-5-2) F A 4-((F)-1,3-=F F M R 2 X)) F L) R Bs 4h
T (HhE >95%); P F S FRBATIHE, SR 68%.

5% 36 4] 30

(E)-2-(1,3-= K KW A A AR T I 8 4 &

FRIX 0.3mmol (F)-1,3-=F A &-2-%K-1-82 (0.0631 % ),
0.6mmol £, Z M (0.0453 %£),0.72mmol AKX A4 (0.1138 5% ),
0.06mmol W T A #1445 (0.0222 %), F 20mL #9 &K% B L% F ,

Jo ImL KAEEF, 3o BH, SOCTFHIELRF 5 Mot R F&
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R)E, B BARRZ T CRUE. LKA THRAEEN 28 (A&

BEH o B A4 B2 AA 300~400 B AR, AFHAEAH LR TE (A)
Fa Bk (B), AMMEEMERF (AB) A 1:20~1:6), 2% 0.1130
LB

st R R AT RAE, R

"H NMR (400MHz, CDCl5): 0 = 7.54-7.49 (m, 2H), 7.49-7.43 (m, 2H),
7.36-7.30 (m, 2H), 7.29-7.24 (m, 2H), 6.58 (d, J = 15.6 Hz, 1H), 6.31 (dd, J =
15.6,9.0 Hz, 1H), 4.83 (d,J = 8.9 Hz, 1H), 3.31-3.06 (m, 2H) ppm;

AR IE RAESLIE T o, B AR =4 H (B)-2-(1,3- =K KM
A EBRAR) TR b 3h (S5 > 95%); 3t 5 = R AT, £ R H 89%.

5% 364 31

(E)-4-(1,3-= R AW AR A R)-3-8/K T 82 T B 49 4 &

FRIX 0.3mmol (F)-1,3-=F A &-2-%K-1-82 (0.0631 % ),
0.6mmol 1-2/K TBETER TES(0.0453 %), 0.72mmol Ak /X LB 44
(0.0988 % ), 0.06mmol w T a4 (0.0222 % ), F 20mL
B RE R AE P, o ImL KEEF, e BH, 80CTFHH#R
RS ONEE R4 KRG, R BRARKZIE CRUE. RKARRMAT
WA A BT B (EEN 9 & &4+ B ZA84H 300~400 B 24,
ANAAH LR TEE (A) FomibBt (B), AHHEEMLIES (AB) % 1:20
—-1:6), 4#%] 0.0901 £ R i = 4.

st R R AT RAE, R

'H NMR (400MHz, CDCL;): 6 = 7.43-7.38 (m, 4H), 7.37-7.28 (m, 5H),
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7.25-7.21 (m, 1H), 6.56 (d, J = 15.7 Hz, 1H), 6.34 (dd, J = 15.7, 9.0 Hz, 1H),

4.59 (d,J = 9.1 Hz, 1H), 4.21-4.14 (m, 2H), 3.61 (s, 2H), 3.44-3.27 (m, 2H),
1.26 (t,J/=7.2 Hz, 3H) ppm;

M FAERIET fo, FF G R F W H (E)-4-(1,3- =K I
A AR AR)-3-B A T BR B8 89 4h 5t (H)E > 95% ); * /% ok & R4t
B, %RA 85%.

5 36 4] 32

(E)-2-(1,3-= R A M & K BAR)-N,N-= T & B e 69 6~ A%

FRIX 0.3mmol (F)-1,3-=F A &-2-%K-1-82 (0.0631 % ),
0.6mmol 2-}2X-NN-— A ABEAE(0.1249 %), 0.72mmol A X AL B
4 (0.0988 5 ), 0.06mmol W T A #2442 (0.0222 % ), T 20mL
BRE R EE P, m ImL RAEEF, Ho2FEH, 80CTFRIER
RS ONE, R4 RE, REBRAKZTCRTE. LKRKRAT
BFa kit BAT B (R EN G B M4 BEAA 300~400 B 2R,
RINARAH TR TEE (A) A& ihEE (B), AshMEAFES (AB) 2 1:20
~1:6), %3] 0.0692 £ R K= 4.

st EiE RS A AT EAE, ER A

'H NMR (400MHz, CDCl5): 6 = 7.46-7.40 (m, 2H), 7.40-7.32 (m, 4H),
7.32-7.26 (m, 3H), 7.25-7.19 (m, 1H), 6.57-6.48 (m, 1H), 6.47-6.38 (m, 1H),
471 (d,J = 8.4 Hz, 1H), 3.62-3.55 (m, 1H), 3.48-3.37 (m, 2H), 3.35-3.29 (m,
1H), 3.27-3.13 (m, 2H), 3.10-2.94 (m, 1H), 1.57-1.47 (m, 3H), 1.11-1.04 (m,

3H), 1.00-0.91 (m, 3H) ppm;
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e 3 AR SCHE T Ho, AT 69 BB & 0 K (£)-2-(1,3-= R KM

A RAR)-NN-— T3k A BB 6 sh b (40 >95%); xt/5db = Rt

ATHHE, R A 65%.

5% 4] 33

(E) -(1,3-= 3K K M R 2 ) (79 -2- 1 AR ) R BiE 49 & A%,

FRIX 0.3mmol (F)-1,3-=F A &-2-%K-1-82 (0.0631 % ),
0.6mmol ;2 &H(0.0714 %), 0.72mmol A X B 4 (0.0988 % ),
0.06mmol v9 T F a4 ( 0.0222 &% ), F 20mL #9X%F R L& F,
o ImL KAEZEAF, HoBH, SOCTHFERE S DA REE
KRG B RAR K %31 IR CES . RRARBAN T IRA A B 5 B (A
BEH o B A4 B2 AA 300~400 B AR, AFHAEAH LR TE (A)
Falih Bt (B), AHAMENAES (AB) H 120-1:6), #3 0.0714
B

st R RO AT RAE, R

'H NMR (400MHz, CDCl5): 0 = 7.48-7.43 (m, 2H), 7.41-7.35 (m, 3H),
7.34-7.25 (m, 5H), 6.59 (d, J = 15.6 Hz, 1H), 6.39 (dd, J = 15.6, 8.9 Hz, 1H),
4.87 (d,J = 8.9 Hz, 1H), 3.24 (dd, J = 16.9, 2.6 Hz, 1H), 3.09 (dd, J = 16.9,
2.6 Hz, 1H), 2.30 (t, J = 2.6 Hz, 1H) ppm;

MY RAERIET o, FIFORE W H(E)-(1,3-= KA A

AP -2-% BB 6 s S (ShE > 95%); T F S RHATINE, 4
R 90%.
5% 36 4] 34
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(E£) -(1,3-=F M A AR ) (R A -2- % 2L ) R B 49 & A%,

FRIX 0.3mmol (F)-1,3-=F A &-2-%K-1-82 (0.0631 % ),
0.6mmol 1-3K K -3-£.-1-% #(0.0904 %), 0.72mmol 4K 5L B 49
(0.0988 % ), 0.06mmol w T a4 (0.0222 % ), F 20mL

S5 WIRKEFREEF, Ao IlmL KEEF, 0 FH, 80CTFHHFR
RS ONE, R4 RE, REBRAKZTCRTE. LKRKRAT
BFa kit BAT B (R EN G B M4 BEAA 300~400 B 2R,
RINARAH TR TEE (A) A& ihEE (B), AshMEAFES (AB) 2 1:20
~1:6), %3] 0.0669 £ R A = 4.

10 st bR RORL F A AT RAE, R K

'H NMR (400MHz, CDCl5): 6 = 7.50-7.44 (m, 4H), 7.42-7.37 (m, 3H),
7.37-7.35 (m, 1H), 7.35-7.27 (m, 6H), 7.25-7.21 (m, 1H), 6.61 (d, J = 15.7
Hz, 1H), 6.48-6.39 (m, 1H), 4.93 (d, J = 8.8 Hz, 1H), 3.48 (d, J = 16.8 Hz,
1H), 3.34 (d, J = 16.8 Hz, 1H) ppm;

15 M ERAERIET fo, BIFOREF A E)-(1,3-Z KK A
)R A -2-tk R )RR 0 45 B (SRR > 95%); AT TS R BATIHE,
2R H 66%.

5% 36 ] 35

(E)- 4-((E)-1,3-Z 3R R M R AR BAR) T -2- 44 BR T B 04 & A%,

20 FREC0.3mmol (F)-1,3-=RK K &R-2-%K-1-85 (0.0631 & ),
0.6mmol 4-& & 2 8 LB (0.1158 &), 0.72mmol & X #L BR 4h

(0.0988 %, ), 0.06mmol W T A a4z (0.0222 %), F 20mL
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KT REE T, m ImL KHERF, o xH, 80CTFHIHER

BSNEy RE4ZRE, REBRRKEE CRTE. LKRIBRAT

WAkt BEAT B (B EN G B M4 BEARA 300~400 B ARA,

RINARAH TR TEE (A) A& ihEE (B), AshMEAFES (AB) 2 1:20
5 -1:6), 1335 0.0642 £ R 4.

st BB AT RAE, SR A

'H NMR (400MHz, CDCl;): 6 = 7.43-7.39 (m, 3H), 7.39-7.32 (m, 4H),
7.31-7.27 (m, 2H), 7.25-7.21 (m, 1H), 6.96-6.89 (m, 1H), 6.48 (d, J = 15.7
Hz, 1H), 6.36 (dd, J = 15.7, 8.6 Hz, 1H), 5.88-5.81 (m, 1H), 4.57 (d, J = 8.6

10 Hz, 1H), 4.24-4.17 (m, 2H), 3.29-3.21 (m, 1H), 3.17-3.09 (m, 1H), 1.30 (t, J
=7.1 Hz, 3H) ppm;

M RAERIET o, BIF R Z WA (E)- 4-((F)-1,3-=— K
AHAAARR)T -2- R LB 6 4 5o (465 >95%); &= b= F it
TR, 4RA 63%.

15 5 3 %) 36

((E)-3,7-= % & F-2.6-= 0 2)((E)-1,3-= K &£ W & L) Bk
49 & A,

FREC0.3mmol (F)-1,3-=RK K &R-2-%K-1-85 (0.0631 & ),
0.6mmol Avt4i£(0.1303 %), 0.72mmol ZARFE 4 (0.0988

20 54 ), 0.06mmol W9 T A A4z (0.0222 &), T 20mL #iKE R
FE P, o ImL KERF, a2 FH, 80CTH IR Z 5 B

RE % RGE, RMERIRRET CRTEE, LR TIRF AL & AT
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B (AEEN B EMH: B LAA 300~400 B AR, AshEH T

PRTEE (A) FnihB (B), At TMAEF (AB) 4 1:20~1:6), %
7] 0.0801 L A = 4.

st bR RORL E A AT RAE, R A

'H NMR (400MHz, CDCl;): 6 = 7.43-7.40 (m, 2H), 7.39-7.36 (m, 2H),
7.35-7.26 (m, 5H), 7.24-7.20 (m, 1H), 6.50-6.36 (m, 2H), 5.31-5.24 (m, 1H),
5.14-5.07 (m, 1H), 4.60 (d, J = 7.5 Hz, 1H), 3.20-3.12 (m, 1H), 3.11-3.03 (m,
1H), 2.12-2.00 (m, 4H), 1.69 (s, 3H), 1.62 (s, 3H), 1.57 (s, 3H) ppm;

A RAERKFET 40, SIFOREFHH(E)-3,7-=F 4%
-2,6- =M A)((£)-1,3-= R A M R AR B 69 b db (262 >95%);
JE o R BT, R A 14%.

5% 6 4] 37

(E)-# T A& (1,3-Z R KM & AR ) BBt 69 & %

FRIX 0.3mmol (F)-1,3-=F A &-2-%K-1-82 (0.0631 % ),
0.6mmol JET#5(0.1104 %), 0.72mmol FAK B 4 (0.0988 & ),
0.06mmol W T A #1445 (0.0222 %), F 20mL #9 &K% B L% F ,
Ao ImL KAEEF, #0 FH, SOCTHBRE 5 NEF; R4
K, RRLBARK %L CRTES. RARRBMHTRAEEEN & (&
BM o B A Bl R AR A 300~400 B ARG, AShAEA LI TES (A)
Fo kst (B), AEhAEAES (AB) 4 1:20~1:6), 435 0.0611
R

st EiE RS A AT EAE, ER A
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'H NMR (400MHz, CDCLs): 6 = 7.44-7.37 (m, 4H), 7.36-7.25 (m, 5H),

7.24-7.20 (m, 1H), 6.49 (d, J = 15.7 Hz, 1H), 6.44-6.34 (m, 1H), 4.59 (d, J =
8.4 Hz, 1H), 2.54-2.42 (m, 2H), 1.61-1.54 (m, 2H), 1.43-1.33 (m, 2H), 0.88
(t,J =7.3 Hz, 3H) ppm;

M RAERIE T o, B R A Z 4 h (E)- T E(1,3-=X
R E)R B s e (L >95%); 3t/ du AT, 4Rh
72%.

5 6 1] 38

(E)-R bt A (1,3-Z R KM & AR ) BBt 49 & %

FRIX 0.3mmol (F)-1,3-=F A &-2-%K-1-82 (0.0631 % ),
0.6mmol JEA4(0.1609 %), 0.72mmol AKX A4 (0.0988 & ),
0.06mmol W T A #1445 (0.0222 %), F 20mL #9 &K% B L% F ,
o ImL KAEZEAF, HoBH, SOCTHFERE S DA REE
K, RRLBARK %L CRTES. RARRBMHTRAEEEN & (&
BEH o B A4 B2 AA 300~400 B AR, AFHAEAH LR TE (A)
FofhEt (B), AFHMEENES (AB) 4 120-1:6), 3% 0.0869
R

st EiE RS A AT EAE, ER A

'H NMR (400MHz, CDCl;): 6 = 7.44-7.37 (m, 4H), 7.36-7.29 (m, 4H),
7.29-7.26 (m, 1H), 7.24-7.21 (m, 1H), 6.49 (d, J = 15.7 Hz, 1H), 6.43-6.35
(m, 1H), 4.59 (d, J = 8.4 Hz, 1H), 2.54 — 2.39 (m, 2H), 1.63-1.51 (m, 3H),

1.37-1.24 (m, 13H), 0.88 (t,J = 6.8 Hz, 3H) ppm;
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MAE R AEFLIE T 4o, FIF R 9 H (E)-F K (1,3-2K

AR A )VRBE G s b (BRE >05%); st RMATIVE, 4RA
79%.
5% 36 4] 39
5 (E)-4-(1,3-=FK AW R R AR T M 496 &

FRIX 0.3mmol (F)-1,3-=F A &-2-%K-1-82 (0.0631 % ),
0.6mmol 4-F T H(0.0621 £),0.72mmol LR B 4h ( 0.0988 % ),
0.06mmol v9 T F a4 ( 0.0222 &% ), F 20mL #9X%F R L& F,
o ImL KAEZEAF, HoBH, SOCTHFERE S DA REE

10 RE, RABRKRRKZIL CRTEE., AKRBMTRAEEN > B (&
B B AR B R A A 300~400 B ARG, AFARH TR TE (A)
Fa Bt (B), AW EAAESF (AB) A 120~1:6), F3 0.0621
B

st R RO AT RAE, R

15 "H NMR (400MHz, CDCI5): 0 = 7.42-7.37 (m, 4H), 7.35-7.26 (m, 5H),
7.25-7.22 (m, 1H), 6.52 (d, J = 15.6 Hz, 1H), 6.42-6.34 (m, 1H), 4.60 (d, J =
8.7 Hz, 1H), 2.68-2.53 (m, 2H), 2.49-2.42 (m, 2H), 1.95-1.86 (m, 2H) ppm;

MR IE RAEZLIE T o, B AR =4 H (B)-4-(1,3- =K KM

AARR)T e sh e (S >95%); =& RiTitE, 4R
20 71%.
5 36 4] 40
(E)-4-(1,3-= R A AR AR) T B8R T 85 69 5
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FREC0.3mmol (F)-1,3-=RK K &R-2-%K-1-85 (0.0631 & ),

0.6mmol 4-3& T# Z#(0.1170 %), 0.72mmol A A FLE 4 (0.0988
%), 0.06mmol w9 T a4z (0.0222 &), T 20mL #X%E K
R w, Jo ImL KRR, o % H, 80°C FH IR Z 5 ot
5 RE#ZRE, RABARKZITCRTE. LKRERAT IR E W
B (REENS BN B 484 300~400 B 2Ry, A4 T
PRTEE (A) FnihB (B), At TMAEF (AB) 4 1:20~1:6), %
3] 0.0844 LA 4.
st EiE RS A AT EAE, ER A
10 'H NMR (400MHz, CDCl5): 6 = 7.44-7.39 (m, 3H), 7.38-7.35 (m, 2H),
7.34-7.30 (m, 3H), 7.29-7.26 (m, 1H), 7.24-7.21 (m, 1H), 6.50 (d, J = 15.6
Hz, 1H), 6.42-6.34 (m, 1H), 4.60 (d, J = 8.7 Hz, 1H), 4.13-4.06 (m, 2H),
2.60-2.45 (m, 2H), 2.44-2.37 (m, 2H), 1.99-1.85 (m, 2H), 1.22 (t, /= 7.2 Hz,
3H) ppm;
15 M R AESIET 4o, B R A Z W H (E)- 4-(1,3-=F M
AERR)TR B 694 on (BE>95%);, s/ =vu=RitITiHHE, 4
R 83%.

VA b 52364 695U R TR B A AL R ik R A B, B

S48 AT T AARGG A FEARA T R, EFRWB KL REHITRT,

20 L AR AR B HEAT T B AR S, X 4k B A ISR L AN AR R B A A
2R GRIPTEE A . FPT AT 6 L6069 LR BLIR, 42 AL FRARAR

e mb SZILRAE ] AL BR, 3K 4k 52645 64 % AR S AT ARATUR B L H AR AR
RV R R H T4 RS F TS — AR R VAR R BB AR B e 4E
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ARTEEGFELT, BT EZHAAF I, Bib, KLPEF R4S T
RSP 7 63X 8k 52 3648) , d B B AT A 5 K PT84 JR 38 A i B4 B AR
—H AR AT .
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R F & K

1. —FAEST ARAREE 69 & 7 i, ELIEVA T F 3R
a). AT AL BILESFT, X (1) £Mib4. X (1) &4

b Fa B BB T F AT R, A5 B B X (11D 28 My 6 AR 3 AR BRLEE ;

Rs Rs
HOWRA K A1) g X (I RB/SWR“ X (M),
Ri Ry Ry Ri Ry Ry

A, RiaRA. BRARRA. R BRAK. oA BARE
ik, Ro A, R BARFE. B BREL. BEo i RR
ik, AR Ro B HATEEL C AR IRAERR,

Ryit B A bAk;

Ryt B & KA. BARFRA, A8, BRAKA, E i B KRES

i

Rsit AR, & Ruv Rs HHATESEE CH R IRIELIL;
Reift B bt A R ;

X% g Cl. Br=[;

B K B R 2k L5 BR AR AR BR 4 A/ 3R IR AR 4H .

2 ARIER AN F R 1 Bk ey e Ty &, HAFAEE TR it A R C1~C5
R R, C1~C5 ALK FRE, RERKRGRL, Z2XL.
C1~C5 B AR a9 A L. C1~C5 ALK EL. NERMKGEL.
oy, CI~C5 AR ED L. CI~C5 ALK AEN LR K ZE
B g m o A

Ryit B &« KA. CI~C5 A IMAKEFRIA. C1~C5 ALK K
A, HERAGFL. ZL. C1-C5 mARKG AL, C1-C5 AL
RegZAE. BERRGEL, Bl C1-C5 mARRKRGEH L. C1-C5
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BRI E o 2 X W F IR E ik
Rt f & C1~C5 &&;
Ryt AA. R, CI~C5 AR RA, NERRGRA, AL,

CI~C5 BARNKMN AL, BEFRRGRE. Euk. C1-C5 AR
R AR B e E

3ARIEARA B R 1 Pk agE oy ik, A AEE T, PTiE Reit B C1~C30
Bk FURBRARE C1~C20 etk FAk. CI~C5 B ARMKRMF R, mER
RegFA&E, FEREAX (a-1) ~X (a-9) LHBRRE P 9427+

HaG

A\ H3Cﬁo/%oio>\
OO Cresen: 0N Ala2)

H3C CH3
T

HaC—\ . o o .
H3C_/N—C—CH—5\4( a-3); H3C%Hzc§aog%Hzc)m—zg{CHz)&CHZ—‘\( a-5);

HC=C—{CHy}-CH,— X (a-5); @—ozc%cmﬁacm—;g (2-6):

(e} CH3 CHs;
H3C~€H2C>EO—Q—HC:HC‘<CH2);CH2—‘\4 (a-7); HsC—C‘:g%CHzﬁchﬁCH%CHZ—J\( a-8);

0
Et—o—ﬂszctCHz—i‘ (a-9);

A (a3) ~X (a9) ¥, mi.» my. m3. n. g piv por s AP e K
Sk B 0~5 #9335k,

4. BIFBANZR 1 ke mF ik, EHEET, ATREK (1) 44
1A BAR A 1,1- =R -2 35 -1-B8 L 1, 1- 3 (4- AR L) A -2- 0 3k - 1-B%
1,1-3(4- R ) B2 - 1-B5 . 1,1-(4-32 F ) R0 - 1-BF. 1,1-30
(4-F R F )R- 25 A-1-85 . 1,1-(4-F 8AEFRIER)R-2-H 4188, 1-XK
Holx FARAE M1, 1-GA-ZFERE)-1- KA A2 185,
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45—
1-FAE-1-2 R R A2 25 -1-8F . 1-RIR-1-4R AR R R -2-H k- 1-B L 1-(
2-H)-1-FR AR A2 AR -1-BF . 2-FA-11-= KA A2 Ak -1-8E . 90 Ak
OH-% J-9-82 . 9-M -OH-"Erb K9-8, 1-FIER-2-H2-1-B5. (BE)-1,3-
SRR 182 (E)-1,3-(4-BF ) A2 E-1-BF . (E)-1,3-3(4-
AR )R -2 2 1-BF L (B)-1,3-3(4-38 F ) R -2 2-1-B5 L (E)-1,3- (&
2-F)A-2-M A -1-BE . (B)-1,3- (& -2- 2 ) R -2- b - 1-B8 R (E)-2-F &
13- R R-2-M Ak -1-B

5. RERANER | RS RTE, LHEAET, FFEX (1) 4
Mot B AR A 2 FAEF AL FRAF A, A B TREFR. ARRTFA
WA TR 9B G @-(A T A)RE)(IH-7 "k -1- ) F 8 .
((3aR,58,5aS,8aS,8bR)-2,2,7,7- @@ F X v9 % 3 -3aH- W [1,3] = & K
[4,5-b:4"5'-d]teri-5-2) F AL 4-(R FHR)RER. L. 1-2RTBMTRKR T
Be. 2-BAR-NN-ZZAAMBE. 2Rk, G-ARA-1-RA)K, 4288
PR ER, Aet AR, ARA T, AR IE R0%, 4-2 T HF 2K 4-72 TR GBS,

6. WIEBRAIEZRK | BTG RT %, LHFEET, FriaX (1) 44
oty XN (1) SHehFrma e ZERA 1. (1.5~3) : (2~4).

7. ARBEAAIZR 1 TR R T ik, AAFIEET, PR pe9EE
# 20~90C.,

8. RIEMA| TR 7 Frikay &y ik, HAFAEAET, PRk BT 69 Af )
# 3~8h.

9. HMABERAIZR 1 TR ERF H, HFEET, FFa) F, X
(1) #edh. N (1) MM FRER R LE RE, RRBITE
B FlRAeAr BT, FAFEIEA K (1) L2469 4F AR BiEE

10, RIBRAER 1~9 FE—RPTL eGSR %, HRFMEET, ATk
T A K.
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