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AYe): o gASt W3

g7) A 1WA 4l A ARG Fohel olFAT WSS HAAs] dstel, 47] Sl ol g3te] thaal
Al olFAS g AHe AASAG. oIFAG W AT Aol 1 WA 49 Fv] mFolA &
g} Pelsas vehiglon, A6 19 Ful7t 7bg Be Be vehlelc
webd, s7] APl D WA 1ol b el A ek Aol 1] ool tha ol g ws AYe vt
e,

olwf, ZulE 1.0 mol%%, 28dFE 0.1 mmolS
GC/MS % NMMRZ 54 48 AAlsk3in
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rlI
olo
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ofo
o
o
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o
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S o
Lo

A7 A 19 FulE A 2971 ske] A Egzdd ¥ & ankeiuA *%Eﬂ% iy
Atk 1 5, 1247k B9F WwHkElAL short pad silicaZ ZFwjE A A3t =
o: o

96%0] o, B 4EL 94%0] Tt

1H NMR & (300 MHz, CDCls): 7.457.24(m, 10H), 6.486.47(m, 2H), 3.74 -3.70(m, 1H), 1.56- 1.53(d, J=9Hz,
3);

PONMR & (75 MHz, CDCls): 145.8, 137.8, 135.4, 128.7. 127.5. 126.4, 42.8, 21.4;

LRMS(ED): 208(m').

2) A-EFem2ddle] o gHAst W

A7) AN 19 EFuE A B97] dte A Zekadd We F oanbeuA 4-ZFemsddd 3 ey
FAegh. 2 F, 12213 Eob wwbskaL short pad silica® & A7t §vie SUAA AARES F5
SFoTh. AEELE >99%0]0om, FEFES 98%0] AT

I NR & (300 MHz, CDCl3): 7.32-7.18(m, 4H), 7.02-6.94(m, 4H), 6.37 -6.20(m, 2H), 3.65- 3.56(m, 1H),

1.44- 1.42(d, J=6Hz ,3H);

13CNMR & (75 MHz, CDCls): 163.8, 163.2, 160.6, 160.0, 141.3, 133.7, 129.0, 128.6, 127.9, 127.7, 127.6,

127.5, 115.5, 115.2, 115.1, 41.8, 21.5;

LRMS(ED): 244(m’).

3) 4-H 2R g oA WS

A7) AAd 19 FulE A B97] 89 4 EEfade ¥ § avelEA 42 adds 3 ey F
Akt 1 F, 12A13F B¢ wRESFAL short pad silica® FwlE A|ASE &vle FUAA AHJES F53
Stk AEEL >99%019 0, FEFEL 99%°] At

'H NIR & (300 MHz, CDCls): 7.46-7.10(m, 8H), 6.32-6.31(d, J=3Hz, 2H), 3.62-3.55(m, 1H), 1.44-1.42(d,
J=6Hz, 3H);

13CNMR & (75 MHz, CDCl3): 1144.3, 136.3, 135.4, 131.6, 129.1, 127.9, 127.8, 120.9, 120.1, 42.1, 21.1;
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LRMS(ET): 366(m).

1) 4-opAEA 2 g7 o] AT whe

A7) AAd 19 20E AL £97] ste] AT ST 9e E whkslHA 4-olEA A" AS 3 HeA
Folslgtt., 1 3, 12A17F =<F wWslal short pad silica® ZW|E AASIL v =X A AYEL +5
Bk, AR 95%0)RN o, EElgegS 90%0] ).

I NIR § (300 MHz, CDCls): 7.37-7.24(m, 4H), 7.0-6.99(m, 4H), 6.42-6.26(m, 2H), 3.68-3.58(m, 1H),
1.45-1.43(d, J=6Hz ,3H);

PONMR § (75 MHz, CDCls): 169.6, 169.5, 149.7, 149.0. 143.0, 135.3, 128.1, 127.8, 127.2, 126.9, 121.8,
121.5. 121.4, 42.1. 21.2;

LRMS(ED): 324(m’).

4-rd g e o] A 3t kg

HONR & (300 MHz, CDCly): 7.25-7.04(m, 8H), 6.40-6.23(m, 2H), 3.63-3.54(m, 1H), 1.45-1.42(d, J=6Hz,
3M);

13CNMR & (75 MHz, CDCly): 142.8, 136.6, 134.9, 129.9, 129.1, 128.4, 127.9, 127.4, 126.7, 126.5, 125.4,
42.2, 21.6;

LRMS(ED): 236(m).

6) a-mEadAe oA} Wk

d7]1 AAd 19 FulE dA #9971 s A Eekede ¥ & wgketi A a-ddsgdls 3 wes F
A3FATE. 1 ¥, 12A]7F F<F WHkELAL short pad silicaZ & AASL &vle TLAA AAES 53}
At a-mlEdz=gRe o|FAE st7] A 4o yERd vk} o], 882 am ZAEE FEE 34 bR
EAIEE ghgEo] 1:0.8(¢Ale] AT A 7], MR HE)] HE2 AHAnt. A& >99%] Att.

(5814 4]

1HNMR § (300 MHz, CDCls): 7.51-7.31(m, 10H), 6.28(s, olefinic H of a,1H), 5.29(s,olefinic H of b,1H),
4.93(s,olefinic H of b,1H), 2.98(s, CH, of b,2H), 1.71(s, CHzof b, 3H), 1.66(s, (CHs)s of b,6H), 1.37(s,
(CHg)z of a, 6H);
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ONMR § (75 MHz, CDCls): 151.6, 150.6, 149.5, 149.1, 146.8, 145.0, 142.5. 141.0, 138.9, 137.8. 136.4,

128.3, 128.2, 127.9, 126.6, 126.3, 126.0, 125.9, 117.0, 49.7, 40.3, 40.2, 39.3, 38.8, 38.1, 31.2,
29.6, 29.1, 17.3;

LRMS(ED): 236(m’).

she] A Fehszel He F muwelwA 4-Fgsdad

(e}
= ] =
alstgith. 1 &, 12A]7F B¢ WEstAl short pad silica® Zu|E A|ASE s ZUAA AFES 535
o %

HNR 6 (300 MHz, CDCls): 7.47-7.32(m, 8H), 6.58-6.48(m, 2H), 3.78-3.69(m, 1H), 1.59-1.56(d, J=6Hz,
3H), 1.44(s, 18H);

13CNMR & (75 MHz, CDClz): 150.1, 149.0, 142.8, 135.0, 134.8, 128.2, 127.1, 126.0, 125.5, 125.4, 42.1,

34.6, 31.7, 22.8, 21.3, 14.3;

LRMS(ED): 320(m’).

8) 4-EYER o zue o] oA} whe

A7) AN 19 EFulE A B97) 8] A EEkadel ¥ & aksliA 4-EZFeadvdsdds 3t
e Fsklth. 1§, 1243 &9k wREekaL short pad silica® FlE AAsL &vi= SEAA Aibe
& FESAT. AdEE2 90%0] AL, EelaES 85%C] At

HNR 8 (300 MHz, CDClsy): 7.64-7.40(m, 8H), 6.50-6.49(m, 2H), 3.81-3.72(m, 1H), 1.55-1.53(d, J=6Hz,
3H);

CONR 8 (75 MHz, CDCls): 149.3, 140.9, 136.9, 130.0, 129.1, 128.7, 127.8, 126.5, 126.2, 125.7, 122.6,
119.0, 42.7, 21.0;

LRMS(ED): 344(m’).

9) 2-FFom g o] FA S g

g7 A 19 FulE "A B8] sk A ZEkade] ¥ $ anbetuA 2-ZF
F98odtl. 1 B 12A17F S9F wWukElal short pad silica® S A At
sholth. AEEL 60901, ] FE-S 58%0] ATt

[}

HNMR & (300 MHz, CDCly): 7.43-6.99(m, 8H), 6.64-6.43(m, 2H), 4.04-3.94(m, 1H), 1.48-1.46(d, J=6Hz
3D

13CNMR & (75 MHz, CDCls): 162.3, 161.9, 136.2, 132.4, 128.5, 127.9, 127.3, 125.2, 124.3, 124.1, 121.6,

115.9, 115.5, 36.2, 20.2;

LRMS(ED): 244(m)).

10) 3-HE2R gl o]gthA g} 1t

olo
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[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]
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mn

A7) AAld 19 SuE dA BH7] sk A EEaTe €2 F whksluA] -Rarsdds 3 e S
sttt 1 &, 12417 B¢ WEslAl short pad silica® ZujE A|ASE s ZUAA AFES 535
Ak, ABELS 93%0]U L, EEFEL 95%0] T},

HONR & (300 MHz, CDCly): 7.58-7.20(m, 8H), 6.39-6.38(m, 2H), 3.70-3.61(m, 1H), 1.52-1.49(d, J=9Hz,
3M);

13CNMR & (75 MHz, CDCly): 147.6, 139.5, 135.9, 130.4, 130.2, 130.1, 129.6, 129.1, 127.9, 126.1, 125.0,
124.9, 122.8, 122.8, 42.4, 21.0;

LRMS(ET): 364(m').

1) 4-Fzzsdde] o) e

ol /é]/\]cﬂ 19] FulE A #917] 5t 7 EFgtaTd €2 & wileliA 4-F22Agds 3 Uey F
15T}, ¥, 12A17F B<QF wHkSEal short pad silica® ZuE A|ASta Suls SEAA ARES F53)
ATH. @@r 2 92901, FEFELS 90%0] AT

HNR § (300 MHz, CDCls): 7.28-7.14(m, 8H), 6.35-6.23(m, 2H), 3.62-3.53(m, 1H), 1.42-1.40(d, J=6Hz
,3H);

CONR (75 MHz, CDCl3): 143.8, 135.9, 135.4, 132.8, 132.1, 128.8, 128.7, 127.9, 127.5, 42.0, 21.2;

LRMS(EL): 276(m’).

B2 AU D WA 1o et sk o], S8 FA] 0.1 mol A 19 S L0 molssE A
of olFAS W AAF Ay YRR 008 ol de] 4T ABES VAT, EF, Qold el NR
A A5, w wel AU Bask S £ ogA HaESelart

: 2 AYe A%, ~ga

E3], AAxd 19 2uE & 0.025 molb(=d&A/ZeHE )k A4&3sle] oA 3 ws Ay
3+ £-1,3-03d-2-%28l 9.4 g(94%) S S5 5 AAG.
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