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High Regio- and Stereo-selective Synthesis of Polysubstituted
Alkenes and Indane Derivatives Using N-Benzylic Sulfona-
mides as Alkylating Agents
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Abstract The reaction of alcohols with f-hydrogen and N-benzylic sulfonamide has been developed in the presence of
H,S0O, for the synthesis of polysubstituted alkenes and indane derivatives with high stereoselectivity. Alcohol with f-hydrogen
dehydrates and then couples with N-benzylic sulfonamide in the acidic conditions to selectively synthesize thermodynamic
stability product Z-multisubstituted alkenes, which then lead to a [3-+2] annulation reaction to selectively afford the indane
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derivatives.
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1) 2R H R I S AR RS TR SRR S B 264, R 1

AT LLE AN [ % B R N T T TR X R A S N
{72 Y A 2 15 B IR R AR, P22k 3] 99%,
WM IA R Z 0 E=91 © 9(F 1, Entry 5); Kk
FIFH &M 20 mol%FHEE] 10 mol%Hf, HEFEIERSA T F
(F 1, Entry 6). il 20 mol% HIBER{E M 1b 77 0 1 ¥4 771,
KIMAE12- R S PIE FEEA BT i, NZ E=92 .
8(3% 1, Entry 7), T &V 77 0 22 FRAC = 2 AR k. 24
A S SR BE R, AR T RI(2.0 moleL ) I & A
(0.5 moleL "), ILMF=RAEP IR SMEA FIEGEE 1,
Entries 12, 13). fx/a, {EXEHE IR FEATHT TR K&

P, ZRIR b W R SO ) P B R e R 2 B
FEA(3 1, Entry 14), BEliGEEBERAE AR, B
A= 2 B FER(R 1, Entry 15); M HBEIEN
£ Bz, Cbz, WM = R FEFANE SR R FEGE 1, En-
tries 16, 17). @I [ B SR RILAL, B 260 e [ B 26
Nz AT 20 mol% H,SO4, ¥ 7 DCE, FZHIIE A ]
N Ts.

T E U IS 26 I, FRATESE T — RAE p AMEE
AR BAC Rt i (B 1D)BEAT SO, S5 RRITE %%
R AT DA Ry e B P A5 B = AR SR R B AT A 4.

R1RPFEAFRAL
Table 1 Optimization of reaction conditions”
Me MeOH _EWG Me Ph
Ph HN Catalyst N
Ph™ “Ph Solvent, 4 h
M 2a ~ 2ae Ph Fh
© 1a Me 3a
Entry EWG 2 Cat. (Dosage/mol%) Solvent  7/°C  Yield"/% 7. E°
1 Ts 2a FeCl; (20) MeNO, 100 98 89 I 11
2 Ts 2a BiCl; (20) MeNO, 100 99 84 116
3 Ts 2a TfOH (20) MeNO, 100 38 78 122
4 Ts 2a T£,0 (20) MeNO, 100 89 91:9
5 Ts 2a H,S0,4 (20) MeNO, 100 99 91:9
6 Ts 2a H,S0, (10) MeNO, 100 99 90 : 10
7 Ts 2a H,S0, (20) DCE 80 97 92 18
8 Ts 2a H,S0,4 (20) PhMe 100 90 89 I 11
9 Ts 2a H,S0, (20) Dioxane 100 59 79 121
10 Ts 2a H,S0, (20) EtOAc 80 51 82 118
11 Ts 2a H,S0, (20) EtOH 80 15 91 19
124 Ts 2a H,S0, (20) DCE 80 99 88 112
13¢ Ts 2a H,S0, (20) DCE 80 97 90 : 10
14 p-Ns 2ab H,S0, (20) DCE 80 87 91:9
15 n-CgH,,S0, 2ac H,S0, (20) DCE 80 68 84 116
16 Bz 2ad H,S0, (20) DCE 80 49 79 121
17 Cbz 2ae H,S0O, (20) DCE 80 30 79 21

¢ Reaction conditions: 1a (0.24 mmol), amine derivative 2a~2ae (0.20 mmol), catalyst (10~20 mol%), solvent (0.20 mL).

NMR spectroscopic analysis. ¢ Solvent=0.10 mL. ¢ Solvent=0.40 mL.
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Figure 1 Structures of alcohols and amines

Chin. J. Org. Chem. 2015, 35, 2568~2574

© 2015 Chinese Chemical Society & SIOC, CAS

2569

http://sioc-journal.cn/



BIHE

R

2 W LAE H, A EHR R v] DU T s
Tz . KR FARA A BUAREERT, OB P 5l
3B THA R =B R =, E8EPE Z 0 E=90 D 10(GR
2, Entry 4). ZKIR B b0 s ARAERE, X OB A BH S RZ e
(3% 2, Entries 3, 7).

P BRATDOY S AT T IT. SRR AR AL
A R SR R AR S AR SR AT AR B gk AT, L
BRI 20 BB MR, RIS T IEGER 2,
Entries 8, 9). 4R NJRIEEIE (255 W] [ B AT LG ) 7=
RO BEAR EACE (R 2, Entry 11). 10241 1,2,3,4-
VYR ZENTAEIE e R, S8 e DA HR SIS 45 2
3 Pk 1,2- A ZEATAEYI(R 2, Entries 12, 13).

SR B B RE IS, R I 5 s Pk v vl kAR
[3-+ 21Nl s B e 449 81 2,3- A EfTAED, 12 HL
G RAE S S B P I A R 2], A 1,2- =K ORE
(3 3, Entry 3), MR PAFREERER B3] 1,2,3- =8
2 3- A AT ZATH TAENY, HEMHZ
FHXS R R = ANRIE S AL T trans-trans. — 240 1i 1 1j
WA DL IR A B UM 2,3- AT AEER 3,
Entries 1,2). B% 1m FEREHM A, HEUKEH
FEERAF B — P, RIEEAE I K A JE I AR FLAKCR R
N, AR 2-2RF-2-T 0, PSR AR OB, 133
2,3- A EMTAEY) 4e(F 3, Entry 5). R 1-ZKHEIF
Be-1-FE(1n) B DAL 5 1 7= 2245 3 = FRIRIR =4 4f(3R
3, Entry 6), PR B — 1 I 1o /ESRAZ RIS, =
L= 45 BMEIL S ) 4g(3R 3, Entry 7).

2T RIRATN S MALERHEAT THEFL. K4 Tian /)
HRIFRATZ A AR Fe s SR 124, sp®-C—N By
H— WA I B R B TP A D R AT R B BT EA,
MG BT A BTV BE I (R)-2b (ee=95%). HIF
PEREIE(R)-2b 43 %) 5 1b A1 1m HEAT SN, 802 J& 7™
I ee 15> B 7.2%F1 8.0%, BRI FRATTHED 52 37 2 22
B E B R AR AT Y.

R, FRATEEH T IXFER R BN (Scheme 2). & 8
SIEERRVEMALAE T — 2 FKERE R 5, T
PR AE BRI 261 R L 25— 4> F TsNH,, 18 2fkIE 51+
[k 6, 5k 5 BATIRBINR, 38— 818K IE R
T 7. FEAT SR MBI, H5 K Si TH L Re T BH
AN, DRUE, S IES ARG, W R AR SRR
SE, oy BB DT 3L, W 7 WA TR SR T, B
BRI R 2 UGS 31 35 ROl RPN,
M7 ERRMESCPE T R AE 7 7 N B e b Ak S N7, #331)
2,3- A EIMATAEY) 4. TER AR R SR, 5 R
ME R 5 T B B i SOk IE B 7, RIS D oAk
PR, FEGYH RS R AT A B (% R 56
T RY, FrUli =3k E 1,2,3 A5 =ANBRBURIE 7
FATF trans-trans HIH.

2 i

A p AR A SO R AR A%, FERRIR
FEAL TR 50T R R A IO B3 EAT SRONE, Bl T 2 IR
RIS K 2,3- AT, kst KA

R2 SR A R B

Table 2 Alkenylation of N-benzylic sulfonamides with alcohol

R5j< R NHTS 11 50, (20 mol%) . R® 7 dp

R* g? ' |\©)\R2 pcE soc Y

= RS R?
1a 2 3
Entry 1 2 Product t/h Yield®/% Z.E°

1 la 2a 3a 4 94 92:8
2 la 2b 3b 5 51 9317
3 la 2c 3c 8 55 91:9
4 1la 2d 3d 9 60 90 : 10
5 la 2e 3e 5 77 91:9
6 1b 2a 3f 4 92 92:8
7 1b 2f 3g 4 99 90 : 10
8 1c 2a 3h 4 95 89 .11
9 1d 2a 3i 4 97 90 : 10
10 le 2a 3j 4 95
11 1f 2a 3k 3 79
12 1g 2a 31 12 51
13 1h 2a 3m 3 76

“Reaction conditions: 1 (0.24 mmol), 2 (0.20 mmol), H,SO, (20 mol %), DCE (0.20 mL). ® Isolated yield. ¢ Determined by '"H NMR spectroscopic analysis.
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Table 3 [3+2] annulation of N-benzylic sulfonamides with alcohols

R4 Ph™ “Ph

st< . \HTS H,80, (20 moi%)
o _——
DCE, 80 °C

Ph

il R5
R4

3
4 R

Entry 1 4 Time/h Yield”/% ar
1 1i 4a 4 74 94:6
2 1j 4b 8 55 >99 11
3 1k 4c 3 68 >99 @1
4 11 4d 12 77 >99 11
5 1m 4e 11 86 >99 11
6 in 4f 4 90 >99 11
7 1o 4g 3 66 >99 11

“Reaction conditions: 1 (0.24 mmol), 2a (0.20 mmol), H,SO4 (20 mol%), DCE (0.20 mL). ° Isolated yield. ¢ Determined by "H NMR spectroscopic analysis.
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Figure 2 Proposed reaction pathways

1,1- 05 B 2 e SRl i [ B2, ] DA B34 77 22 A8 8 1)
Z-Z BRI, (Al s S B S e = N, 193] 2,3-=
AEITAEY.
3 SEEEy
31 X5

WEMMA AN EEESE Bruker EQUINOXSS {57
2L AN IEA EIE; "H NMR, *C NMR % 7E Bruker
DMX-300 8% Bruker DMX-400 Z 4% i 4R A i 5E ;
T PR TE L [ RS A T GCT-MS Y 23 HE X
e, BrE 2 e A Al ), e T E 2 4E A,
Fluka, Aldrich, ACROS, ABCR, Alfa Aesar A d]. Jif
F R 73500 B B 2L, ot aisiss DL b2l B 2%
Al MR R 200 HIWE M SRR KA R A

Chin. J. Org. Chem. 2015, 35, 2568~2574

© 2015 Chinese Chemical Society & SIOC, CAS

R! R1
Ho | ”
R X R2
RS R® H
H R4 H 3
A Favored B Disfavored
R! RZ R! R?
Gl
N <y
R® R®
C, Disfavored D, Favored
.
3.2 ZERKERE 2,3-ZSENTEINARK

7 5.0 mL [ HOMAT#ERERZ(0.20 mmol)Fli% 5
(0.20 mL), FAHAKKIIAE B AR (0.24 mmol) FIE L
#(20 mmol%), K S E T A R E T B, TLC
PRSI 2 SR 2, A% 1 RON, K R LR G, A=
AT DAGEA Tk 23 25 7 4.

(2)-1,3,3- = HE-1-(2,5- — F 3L 53— 15 45 (3a)'2):
R, 73R 94%. &M Z 0 E=92 1 8. '"H NMR
(400 MHz, CDCly) §: 7.27~7.07 (m, 17H), 6.87 (s, 1H),
6.67 (d, J=10.4 Hz, 1H), 4.58 (d, J=10.4 Hz, 1H), 2.28
(s, 3H), 1.87 (s, 3H); Partial '"H NMR for the minor
E-isomer 0: 6.14 (d, J=10.4 Hz, 1H), 5.10 (d, J/=10.4 Hz,

http://sioc-journal.cn/ 2571
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1H).

(2)-1,3- —HH-1-2,5- R FER)-1- T IEGp)H:
RIEIAR, P2 51%. E&FME Z 1 E=93 1 7. '"H NMR
(300 MHz, CDCl3) §: 7.28~7.00 (m, 13H), 6.31 (d, J=
9.9 Hz, 1H), 3.45~3.33 (m, 1H), 2.38 (s, 1.5 H), 2.00 (s,
1.5H), 1.83 (s, 1.5H), 1.45~1.27 (m, 3H); Partial "H NMR
for the minor E-isomer J: 5.82 (d, J=10.4 Hz, 1H), 3.95~
3.85 (m, 1H).

(2)-1-KFH-1-(2,5- = FUHE IR FE)-3-(4- TR 58 )- 1- T M
(3e): ALK, P25 55%. %M 2 E=91 9. mp.
81~82 ‘CCCHRE!Y: 81~82 °C); '"H NMR (300 MHz,
CDCl3) 6: 7.45~7.35 (m, 2H), 7.25~6.98 (m, 9.6H), 6.75
(s, 0.4H), 6.24 (d, J=10.2 Hz, 1H), 3.36~3.27 (m, 1H),
2.38 (s, 1.5H), 2.28 (s, 1.5H), 2.07 (s, 1.5H), 1.80 (s,
1.5H), 1.35 (d, J=6.9 Hz, 1.5H), 131 (d, J=6.9 Hz,
1.5H); Partial '"H NMR for the minor E-isomer J: 5.76 (d,
J=10.2 Hz, 1H), 3.85~3.80 (m, 1H), 2.30 (s, 3H), 1.98
(s, 3H), 1.39 (d, J=6.9 Hz, 3H).

(2)-1-KF-1-(2,5- = LR ER)-3-(2- B Ok 0k )-1- T
TG IRE O, 72 60%. EFME Z D E=90 !
10. '"H NMR (400 MHz, CDCly) d: 7.32~7.28 (m, 1H),
7.25~7.05 (m, 6.5H), 7.05~6.99 (m, 4H), 6.54 (s, 0.5H),
6.49 (d, J=9.6 Hz, 0.5H), 6.43 (d, J=9.6 Hz, 0.5H),
3.53~3.48 (m, 0.5H), 3.45~3.40 (m, 0.5H), 2.38 (s, 1.5
H), 2.16 (s, 1.5H), 2.07 (s, 1.5H), 1.90 (s, 1.5H), 1.82 (s,
1.5H), 1.59 (s, 1.5H), 1.34 (d, J=6.8 Hz, 1.5H), 1.26 (d,
J=6.8 Hz, 1.5H); Partial '"H NMR for the minor E-isomer
d: 5.85 (d, J=9.6 Hz, 1H), 4.02~3.99 (m, 1H), 2.29 (s,
3H), 2.08 (s, 3H), 2.00 (s, 3H), 1.40 (d, J=6.8 Hz, 3H).

(2)-1-[2-(2,5- L IR FE)-2- K B - 20 2 -1,2,3.4-
VU ZE3e): R ORIk, P23 77%. & 21 E=
91 :9. '"H NMR (300 MHz, CDCly) d: 7.28~7.23 (m,
6H), 7.20~7.05 (m, 6H), 6.26 (d, J=9.6 Hz, 1.5H), 6.23
(d, J=9.6 Hz, 1.5H), 3.47~3.40 (m, 1H), 2.80~2.75 (m,
2H), 2.37 (s, 1.5H), 2.32 (s, 1.5H), 2.13 (s, 1.5H), 2.11 (s,
1.5H), 2.00~1.84 (m, 2H), 1.75~1.65 (m, 2H); Partial 'H
NMR for the minor E-isomer d: 4.30~4.25 (m, 1H).

(2)-1,3,3- = 2R He-1-(2- F 2R L) - TN 45 (3): I Al
1, PR 92%. FEMEZ D E=92 1 8. mp. 77~78 ‘C(L
Bk 77~78 C); '"H NMR (400 MHz, CDCl3) o:
7.28~7.12 (m, 16H), 7.12~7.03 (m, 4H), 6.69 (d, J=
10.4 Hz, 1H), 4.58 (d, J=10.4 Hz, 1H), 1.92 (s, 3H);
Partial "H NMR for the minor E-isomer o: 6.16 (d, J=10.4
Hz, 1H), 5.11 (d, J=10.4 Hz, 1H), 2.00 (s, 3H).

(2)-1,3- 2R FE-1-(2- W B K 58 )-3-(4- U R ) I s

2572 http://sioc-journal.cn/
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(3g): AT, 2% 99%. &M Z 1 E=90 © 10. m.p.
80~81 ‘C; '"H NMR (400 MHz, CDCly) 6: 7.30~7.15
(m, 14H), 7.15~7.00 (m, 4H), 6.62 (d, J=10.4 Hz, 1H),
455 (d, J=10.4 Hz, 1H), 1.92 (s, 1.5 H), 1.91 (s, 1.5H);
Partial '"H NMR for the minor E-isomer d: 6.10 (d, J=10.4
Hz, 1H), 5.07 (d, J=10.4 Hz, 1H), 2.04 (s, 3H); IR (film)
v: 3022, 1599, 1491 cmfl; HRMS (EI) caled for CygHy;Cl
394.1488, found 394.1496.

(2)-1,3,3- = 2K Fe-1-(2- AR L IR 2 - IR (B 3%
TR, 7R 95%. EFEME Z D E=89 1 11. '"H NMR
(400 MHz, CDCly) &: 7.33~7.12 (m, 16H), 7.05~7.02
(m, 1H), 6.99~6.95 (m, 2H), 6.63 (d, J=10.4 Hz, 1H),
4.62 (d, J=10.4 Hz, 1H), 3.52 (s, 3H); Partial '"H NMR for
the minor E-isomer J: 6.34 (d, J=10.4 Hz, 1H), 4.96 (d,
J=10.4 Hz, 1H), 3.57 (s, 3H).

(2)-1,3,3- = K- 1-2-F K- G A
1, P22 97%. HEEME Z 0 E=90 1 10. m.p. 81~82 C
CCHERE!: 81~82 C); '"H NMR (400 MHz, CDCL) 4t
7.46 (d, J=8.0 Hz, 1H), 7.25~7.20 (m, 14H), 7.20~7.15
(m, 4H), 6.69 (d, J=10.4 Hz, 1H), 4.56 (d, J=10.4 Hz,
1H); Partial "H NMR for the minor E-isomer J: 6.24 (d,
J=10.4 Hz, 1H), 5.08 (d, J=10.4 Hz, 1H).

9-(2',2- AR HE- 2 - W H 25 (3)): A Ak, 7=
R 95%. m.p. 73~74 COCCEAE": 73~74 C); 'H
NMR (300 MHz, CDCL) 6: 7.82 (d, J=7.8 Hz, 1H),
7.76~7.60 (m, 3H), 7.38~7.18 (m, 14H), 7.05 (d, J=9.6
Hz, 1H), 5.89 (d, J=9.6 Hz, 1H); C NMR (75 MHz,
CDCl3) 6: 143.8, 141.5, 139.5, 139.1, 137.0, 136.0, 131.7,
128.9, 128.7, 128.4, 128.4, 128.1, 127.3, 127.1, 126.9,
125.2,120.3, 120.0, 119.7, 50.4.

1,1,3,3- D4R HE-2- F LT 4 (3k): I A i 4k, 7= %6
79%. m.p. 131~132 CCCHRE"™: 132~133 C); 'H
NMR (400 MHz, CDCls) 6: 7.30~7.15 (m, 20H), 5.27 (s,
1H), 1.66 (s, 1H); *C NMR (100 MHz, CDCL3) : 143.3,
143.0, 140.6, 134.9, 129.7, 129.5, 128.4, 128.3, 128.2,
126.7, 126.5, 126.3, 54.4, 17.6.

3-TARH R 2-EHZEQD: A, PR 51%.
m.p. 73~74 ‘CCCHRE?: 73~74 °C); '"H NMR (300
MHz, CDCly) d: 7.35~7.23 (m, 10H), 7.11~7.07 (m,
3H), 6.93~6.88 (m, 1H), 5.96 (s, 1H), 4.90 (s, 1H), 2.82
(t, J=8.1 Hz, 2H), 2.27 (t, J=8.1 Hz, 2H); °C NMR (75
MHz, CDCly) d: 143.8, 142.2, 134.7, 129.5, 128.5, 127.3,
126.8, 126.6, 126.6, 126.2, 126.0, 58.7, 28.5, 28.1.

3-TREWIR AR 1 2- A ZEGm): AfEE,
# 76%. m.p. 169~170 ‘CCCHA{E"™: 169~170 C); 'H

Chin. J. Org. Chem. 2015, 35, 2568~2574



Chinese Journal of Organic Chemistry

NMR (400 MHz, CDCly) d: 7.40~7.30 (m, 3H), 7.28~
7.18 (m, 8H), 7.18~7.10 (m, 4H), 7.10~6.98 (m, 3H),
6.65 (d, J=7.2 Hz, 1H), 5.57 (s, 1H), 2.85 (t, J=8.0 Hz,
2H), 2.34 (t, J=8.0 Hz, 2H); *C NMR (100 MHz, CDCl5)
5: 142.8, 139.7, 138.4, 136.8, 136.7, 135.3. 130.2, 129.2,
128.6, 128.3, 127.2, 127.1, 126.7, 126.4, 126.3, 126.3,
54.1,28.8,25.6.

J-2-TR Fe-r-1 -3 2 3E-2,3- A Bida)l'?: B
TR, P2 74%. Y dr=94 : 6. '"H NMR (300
MHz, CDCl;) o: 7.40~7.25 (m, 10H), 7.18~7.08 (m,
2H), 6.80~6.76 (m, 2H), 4.02 (d, J=9.6 Hz, 2H), 2.68~
2.58 (m, 1H), 1.68~1.54 (m, 2H), 1.20~1.07 (m, 2H),
0.68 (t, J=7.2 Hz, 3H); Partial '"H NMR for the minor
isomer 0: 4.53 (d, J=8.1 Hz, 1H), 4.13 (d, /=9.9 Hz, 1H);
C NMR (75 MHz, CDCL3) d: 147.2, 144.5, 129.1, 128.6,
126.9, 126.6, 124.6, 60.4, 57.0, 35.0, 20.8, 14.6.

S -2- F F 1 - PR B I -3-(4- H AR R TR AR )-2,3- A
(b)Y IR OTAE, 7% 55%. 'H NMR (300 MHz,
CDCl3) §: 7.38~7.16 (m, 9H), 6.95~6.90 (m, 4H), 3.88
(d, J=9.9 Hz, 1H), 3.85 (s, 3H), 3.82 (t, J=9.9 Hz, 1H),
2.40~2.27 (m, 1H), 1.09 (d, J=6.6 Hz, 3H); °C NMR
(75 MHz, CDCly) d: 158.5, 147.2, 146.9, 143.4, 135.4,
129.9, 129.0, 128.6, 126.9, 126.9, 126.7, 124.6, 114.0,
58.5,57.8,56.9, 55.4, 15.6.

-1, -2, -3- =432 3- A Hli(de): AMEEK, 7=
2R 68%. m.p. 152~153 ‘CCCHAHE"™: 152~153 C); 'H
NMR (400 MHz, CDCl3) §: 7.25~7.12 (m, 15H), 7.10~
7.03 (m, 2H), 7.00~6.90 (m, 2H), 4.55 (d, J=10.4 Hz,
2H), 3.52 (t, J=10.4 Hz, 1H); “C NMR (100 MHz,
CDCly) d: 145.8, 142.9, 140.7, 128.8, 128.5, 128.3, 128.3,
127.4,126.8, 126.7, 125.0, 67.9, 58.6.

R-1,1- W2 3- 2 3- A Hidd): A
K, PEE 77%. mp. 134~135 CCCHRE: 134~
135 “C); '"H NMR (300 MHz, CDCl3) 6: 7.30~7.10 (m,
13H), 6.91 (d, J=7.2 Hz, 1H), 4.75 (d, J=11.4 Hz, 1H),
3.36 (d, J=11.4 Hz, 1H), 1.41 (s, 3H), 0.90 (s, 3H); °C
NMR (75 MHz, CDCly) 6: 151.8, 144.5, 143.0, 138.4,
129.5, 128.8, 128.4, 128.0, 127.7, 127.3, 126.7, 126.7,
126.5,125.1, 122.2, 67.8, 53.0, 46.4, 26.8, 25.5.

1, -2- Z H -1 0 3- 283 -2,3- & Bi(de)?:
WAL, 775 86%. 'H NMR (400 MHz, CDCLy) o:
7.45~7.10 (m, 12H), 6.92~6.87 (m, 2H), 3.92 (d, J=
10.8 Hz, 1H), 2.53~2.48 (m, 1H), 1.47 (s, 3H), 0.91 (d,
J=6.8 Hz, 3H); °C NMR (100 MHz, CDCl;) J: 153.4,
1482, 1458, 143.5, 129.0, 128.6, 128.1, 127.6, 127.2,
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126.8, 126.1, 124.9, 124.3, 59.2, 56.8, 53.7,20.1, 11.2.

Jifi-4a,9- — 2 5-1,2,3,4- U S 25 (4f): A, 725
90%. m.p. 116~117 CCCHR{E": 116~117 C); 'H
NMR (300 MHz, CDCl;) &: 7.50 (d, J=8.1 Hz, 2H),
7.40~7.25 (m, 8H), 7.15~7.08 (m, 2H), 7.00~6.98 (m,
1H), 6.70~6.67 (m, 1H), 4.39 (d, J=11.1 Hz, 1H), 2.95~
2.85 (m, 1H), 2.52~2.48 (m, 1H), 1.75~1.50 (m, 6H),
1.46~1.30 (m, 1H); °*C NMR (75 MHz, CDCL;) §: 154.7,
145.4, 144.5, 143.8, 129.2, 128.5, 128.2, 128.2, 127.0,
126.6, 126.4, 126.0, 125.4, 123.4, 58.0, 52.4, 51.6, 33.4,
23.0,22.0,21.0.

-2 3 -3 IR B MR [ 45 -9,1'-2,3- — A i |(4g)!':
WML, 725 66%. 'H NMR (400 MHz, CDCl3) o:
7.80~7.76 (m, 2H), 7.43~7.36 (m, 6H), 7.35~7.29 (m,
3H), 7.21~7.10 (m, 3H), 7.01~6.95 (m, 1H), 6.92 (d, J=
7.2 Hz, 1H), 447 (d, J=10.4 Hz, 1H), 3.25~3.20 (m,
1H), 1.40~1.30 (m, 1H), 1.15~1.03 (m, 1H), 0.55~0.35
(m, 2H), 0.31 (t, J=7.2 Hz, 3H); *C NMR (100 MHz,
CDCly) 6: 152.0, 149.4, 148.6, 147.4, 144.5, 141.5, 140.1,
129.0, 128.9, 128.8, 128.6, 127.6, 127.5, 127.3, 127.3,
127.0, 126.8, 125.3, 1252, 124.4, 124.2, 123.3, 120.3,
120.2, 119.6, 65.6, 60.9, 57.7, 32.2, 20.8, 14.1, 13.8.

Bug B R R ROR RS s SRR R A e
LSS A TAFRI 3 ).

% Bh#1 KL (Supporting Information)  J5UR}H i 9k i 1) i)
o MBI . X EERPRE AT DL G 2 AR T R 3
(http://sioc-journal.cn/)_E T %K.
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