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Experimental Procedure and Spectral data
I. General

All manipulations involving air- and moisture-sensitive organometallic compounds were carried
out under dry nitrogen atmosphere by using a standard Schlenk tube or high vacuum techniques.
THF was distilled over Na/benzophenone prior to use. Aldehydes were purchased and distilled or
recrystallized before use. Ni(cod),,' 1b,% 1¢,> 1d,” 1e,” 1f,° 1g,* 1h,*2a,° 2b,” 2¢,” 2d.,° 2¢,” 2f 7 and
2g,” were prepared according to the literature methods. The NMR spectra were recorded on a Varian
Mercury-300 at ambient temperature. 'H NMR spectra and “C{'H} NMR spectra were measured
using Me4Si as an internal reference. All chemical shifts were recorded in ppm and all coupling

constants were recorded in Hz.
I1. Reductive Coupling Reaction

General Procedure. To a mixture of Ni(cod), (28 mg, 0.10 mmol) and PPh; (53 mg, 0.20 mmol) in THF (2
mL) solution, BEt; (1.0 M hexane solution, 2.0 mL, 2.0 mmol), MeOH (0.08 mL, 2.0 mmol),
methylenecyclopropane 2a (136 mg, 1.0 mmol) in 1.0 mL THF solution, and enone 1a (0.19 mL, 2.0 mmol)
were added. After stirring for 16 h at room temperature, saturated NH4ClI aq. was added to the solution. The
resulting mixture was extracted with diethyl ether, dried over MgSQO,, filtered, and the solvent was removed
using a rotary evaporator. The residue was purified by silica gel preparative TLC (ether/hexane = 1:10).

Product 3aa (191 mg, 0.81 mmol, 81%) was obtained as a colorless oil.

0 Compound 3aa: yellowish oil; "H NMR (CDCls, 300 MHz) J 0.85 (t, J= 5.7 Hz, 3H, CH3),
0.97-1.1 (m, 1H, alkyl), 1.3-1.8 (m, 14H, alkyl), 2.17 (s, 3H, CH3), 2.2-2.3 (m, 1H,
C=C-CH), 2.3-2.4 (m, 2H, alkyl), 2.5-2.7 (m, 2H, alkyl), 4.76, 4.77 (s, 2H, C=CH,), °C
NMR (CDCl;, 75 MHz) ¢ 12.7, 24.7, 25.8, 26.2, 27.2, 29.2, 29.5, 29.9, 30.2, 30.4, 39.3,
423, 443 (s, alkyl), 109.3, 152.3 (s, C=CH,), 208.5 (C=0); HRMS (ESI) calcd for C;sH,s0 [M+H]"
237.2218, found 237.2220.

0] Compound 3aa-D: yellowish oil; '"H NMR (CDCl;, 300 MHz) J 0.85 (t, J = 5.7 Hz, 3H,
CH3), 0.97-1.1 (m, 1H, alkyl), 1.3-1.8 (m, 14H, alkyl), 2.16 (s, 3H, CH3), 2.2-2.4 (m, 3H,
alkyl), 2.5-2.6 (m, 1H, alkyl), 4.75, 4.76 (s, 2H, C=CH,), *C NMR (CDCls, 75 MHz) §
12.7,24.8, 25.9, 26.3, 27.3, 29.2, 29.5, 29.8, 30.3, 30.4, 39.4 (s, alkyl), 42.0 (t, J = 42.0
Hz, CHD), 44.6 (s, alkyl), 109.3, 152.4 (s, C=CH,), 208.4 (C=0).

Et
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Compound 3ba: yellowish oil; '"H NMR (CDCls, 300 MHz) 6 0.86 (t, J = 7.2 Hz, 3H,

£t CHs), 0.9-1.1 (m, 1H, alkyl), 1.4-1.8 (m, 15H, alkyl), 2.1-2.5 (m, 2H, alkyl), 3.1-3.2 (m,
2H, alkyl) 4.79 (s, 1H, C=CH,), 4.85 (s, 1H, C=CH.), 7.4-7.6 (m, 3H, Ph), 8.0 (m, 2H,
); °C NMR (CDCl;, 75 MHz) 6 12.8, 24.7, 25.9, 26.2, 27.3, 29.2, 29.5, 30.4, 30.7,

37.4,39.4, 44.5 (s, alkyl), 109.4 (s, C=CH.), 128.0, 128.5, 132.9, 136.9, 152.6 (s, C=CH,, Ph), 199.8 (s,
C=0); HRMS (ESI) caled for CyyHsoO [M+H]" 299.2375, found 299.2385.

Compound 3ca: yellowish oil; "H NMR (CDCl;, 300 MHz) 6 0.85 (t, J= 7.2 Hz, 3H,

gp CHy). 0.9-1.2 (m, 2H, alkyl), 1.4-18 (m, 13H, alkyD), 23-2.5 (m, 6H. alkyl), 3.0-3.2
(m, 2H, alkyl), 4.78 (s, 1H, C=CH,), 4.84 (m, 1H, C=CH,), 7.26 (d, J = 7.9 Hz, 2H,
Ph), 7.88 (d, J = 7.9 Hz, 2H, Ph); *C NMR (CDCl;, 75 MHz) 6 12.7, 21.5, 24.7, 25.8,

26.2,27.2,29.1,29.5,30.4, 30.8, 37.2, 39.4, 44.5 (s, alkyl), 109.3 (s, C=C), 128.0, 129.1, 134.4, 143.5, 152.6
(s, C=C, Ph), 199.3 (C=0); HRMS (ESI) calcd for C,,H3,0 [M+H]" 313.2531, found 313.2492.

Compound 3da: yellowish oil; 'H NMR (CDCls, 300 MHz) ¢ 0.85 (t, J= 7.2 Hz,

0
3H, CHs), 0.9-1.1 (m, 1H, alkyl), 1.4-1.8 (m, 14H, alkyl), 2.4-2.5 (m, 3H, alkyl),
eO Bt 30.3.1 (m, 2H, alkyl), 3.88 (s, 3H, OMe), 4.78 (s, 1H, C=CH), 4.84 (m, 1H,
C=CH), 6.94 (d, J = 8.8 Hz, 2H, Ph), 7.97 (d, J = 8.8 Hz, 2H, Ph); °C NMR

(CDClL;, 75 MHz) 6 12.7, 24.7, 25.8, 26.2, 27.2, 29.2, 29.5, 30.4, 30.9, 37.0, 39.4,
44.5, 55.3 (s, alkyl), 109.3, 113.6, 130.0, 130.2, 152.7, 163.3 (s, C=C, Ph), 198.4 (C=0); HRMS (ESI) calcd
for Cy,H3,0, [M+H]" 329.2481, found 329.2488.

Compound 3ea: yellowish oil; "H NMR (CDCls, 300 MHz) 0 0.85 (t,J=7.2 Hz, 3H,

gy CH:). 0.9-1.8 (i, 15H, alkyl), 2.4-2.5 (m, 3H, alkyl), 2.9-3.1 (m, 2H, alkyl), 4.79 (s,
Cl 1H, C=CH,), 4.83 (m, 1H, C=CH,), 7.44 (d, J = 8.7 Hz, 2H, Ph), 7.92 (d, J = 8.7 Hz,
2H, Ph); °C NMR (CDCls, 75 MHz) 6 12.8, 24.8, 25.9, 26.2, 27.3, 29.2, 29.5, 30.4,

30.6, 37.3, 39.4, 44.6 (s, alkyl), 109.5, 128.8, 129.4, 135.2, 139.3, 152.5 (s, C=C, Ph), 198.5 (C=0); HRMS
(ESI) caled for C,H,C1O [M+H]" 333.1985, found 333.1994.

Compound 3fa: yellowish oil; '"H NMR (CDCls, 300 MHz) § 0.84 (t, J = 7.3 Hz, 3H,

0]
CH; (major diastereomer)), 0.84 (t, J = 7.6 Hz, 3H, CH; (minor diastereomer)), 1.0 (m,
Et 1H, alkyl), 1.10 (d, J = 6.7 Hz, 3H, CHj;), 1.26-1.86 (m, 14H, alkyl), 2.4-2.5 (m, 1H,
alkyl), 2.7-2.8 (m, 1H, alkyl), 2.9-3.0 (m, 1H, alkyl), 3.1-3.2 (m, 1H, alkyl), 4.77 (s, 1H,

C=CH, (major diastereomer), 4.82 (s, 1H, C=CH, (minor diastereomer), 4.90 (s, 1H,
C=CH,; (major diastereomer), 4.98 (s, |H, C=CH, (minor diastereomer), 7.4-7.5 (m, 2H, Ph), 7.5-7.6 (m, 1H,
Ph), 7.9-8.0 (m, 2H, Ph); °C NMR (CDCls, 75 MHz) 6 11.4, 12.6, 12.7, 17.0, 19.5, 20.4, 21.6, 23.8, 24.0,
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25.2,25.4, 26.0, 26.1, 27.0, 27.2, 29.5, 29.6, 29.7, 29.9, 30.0, 30.6, 30.7, 31.3, 35.7, 36.1, 39.4, 39.5, 43.2,
43.8,44.6,45.5,46.9 (s, alkyl), 107.6, 108.3 (s, C=C), 128.0, 128.5, 132.8, 137.3, 158.8, 158.9 (s, C=C, Ph),
199.6, 199.7 (s, C=0); HRMS (ESI) caled for C»,H3,0 [M+Na]" 335.2351, found 335.2370

o "CsH Compound 3ga: yellowish oil; '"H NMR (CDCl;, 300 MHz) § 0.8-0.9 (m, 6H, alkyl),
5H11

0.9-2.1 (m, 23H, alkyl), 2.3-2.5 (m, 1H, alkyl), 2.6-2.7 (m, 1H, alkyl), 2.9-3.1 (m, 2H,
Et alkyl), 4.78 (s, 1H, C=CH, (major diastereomer)), 4.82 (s, 1H, C=CH, (minor
diastereomer)), 4.89 (s, 1H, C=CH, (major diastereomer)), 4.97 (s, 1H, C=CH, (minor

diastereomer)), 7.4-7.5 (m, 2H, Ph), 7.5-7.6 (m, 1H, Ph), 7.9-8.0 (m, 2H, Ph); °C NMR
(CDCl;, 75 MHz) 6 12.4, 12.5, 14.0, 14.0, 22.6, 23.0, 23.1, 23.4, 24.7, 25.0, 25.6, 25.8, 26.1, 26.3, 26.4, 26.5,
26.6, 26.7, 26.7, 27.1, 28.5, 29.1, 30.4, 30.6, 30.9, 31.0, 31.9, 32.0, 32.0, 33.5, 33.8, 34.4, 36.1, 39.2, 41.0,
42.0,42.5, 43.1, 46.4 (s, alkyl), 108.6, 108.7 (s, C=C), 128.0, 128.2, 128.4, 132.7, 132.8, 137.2, 137.5, 157.0,
157.5 (s, C=C, Ph), 199.7, 199.8 (C=0); HRMS (ESI) calcd for CysH4O [M+Na]~ 391.2977, found
391.2988.

Compound 3ha: yellowish oil; "H NMR (CDCls, 300 MHz) ¢ 0.82 (t, /= 7.4 Hz, 3H,

0]
£t CHj), 0.9-1.1 (m, alkyl), 1.18 (d, J = 6.8 Hz, 3H, CH; (major isomer)), 1.23 (d, J=6.9
Hz, 3H, CH; (minor isomer)), 1.2 (m, 1H, alkyl), 1.4-1.8 (m, 14H, alkyl), 2.09 (dd, J =
15.0, 8.1 Hz, 1H, alkyl), 2.3-2.4 (m, 1H, alkyl), 2.5-2.7 (m, 1H, alkyl), 3.7-3.8 (m, 1H,

alkyl), 4.72 (s 1H, C=CH, (minor diastereomer)), 4.79 (s, C=CH, (minor+major
diastereomer)), 4.86 (s 1H, C=CH, (major diastereomer)), 7.5 (m, 2H, Ph), 7.5-7.69(m, 1H, Ph), 8.0 (m, 2H,
Ph); ®C NMR (CDCl;, 75 MHz) 6 12.7, 16.9, 17.9, 24.1, 24.4, 25.5, 25.7, 26.1, 27.0, 27.1, 29.1, 29.3, 29.5,
29.7, 30.5, 39.0, 39.4, 40.4, 40.6, 42.8, 44.2 (s, alkyl), 111.3 (s, C=C), 128.1, 128.2, 128.2, 128.5, 128.6,
128.6, 132.7, 132.8, 136.4, 151.1 (s, C=C, Ph), 203.9 (C=0); HRMS (ESI) calcd for C»,H3;O [M+Na]"
335.2351, found 335.2370

O Compound 3ia: yellowish oil; '"H NMR (CDCls, 300 MHz) 6 0.8-1.0 (m, 3H, alkyl), 1.4-1.9
(m, 16H, alkyl), 2.0-2.6 (m, 8H, alkyl), 4.85, 4.86, 4.95 (s, 2H, C=CH,); >*C NMR (CDCl;,

Et 75 MHz) 6 12.7, 12.7, 24.3, 24.3, 25.5, 25.5, 25.6, 25.7, 26.1, 26.1, 27.3, 27.4, 28.8, 29.3,
29.4,29.5, 30.1, 30.2, 30.4, 31.1, 32.1, 39.5, 39.6, 41.2, 41.3, 43.6, 43.8, 45.2, 45.4, 47.5,

48.9 (s, alkyl), 108.9, 108.9, 156.4, 156.7 (s, C=CHy), 211.5, 212.1 (s, C=0); HRMS (ESI)
caled for C3H300 [M+Na]™ 285.2194, found 285.2200.

o Compound 3ja: yellowish oil; "H NMR (CDCl;, 300 MHz) ¢ 0.84 (t, /= 7.1 Hz, 3H, CHj),
H Et 0.9-1.1 (m, 1H, alkyl), 1.11 (d, J = 6.3 Hz, 3H, CH;), 1.3-1.9 (m, 16H, alkyl), 2.4-2.5 (m,

2H, alkyl), 2.6-2.7 (m, 2H, alkyl), 4.79 (s, 1H, C=CH, (major diastereomer)), 4.84 (s,
/N\% C=CH, (major+minor diastereomer)), 4.93 (s, 1H, C=CH, (minor diastereomer)), 9.68 (s,
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1H, CHO (major diastereomer)), 9.73 (s, 1H, CHO (minor diastereomer)); BC NMR (CDCls, 75 MHz) 6
12.6, 12.7, 14.1, 20.3, 21.7, 22.6, 23.7, 23.9, 24.1, 25.3, 25.3, 25.4, 26.1, 27.0, 27.1, 29.7, 29.8, 30.0, 30.6,
30.7, 31.5, 34.5, 34.6, 39.4, 39.6, 42.9, 49.4, 51.3 (s, alkyl), 108.5, 157.6 (s, C=C), 202.5 (CHO); HRMS
(ESI) calced for C16H,30 [M+Na]™ 259.2038, found 259.2044.

Compound 3ka: yellowish oil; "H NMR (CDCls, 300 MHz) 6 0.62 (t, J= 7.4 Hz, 3H, CHj;
(minor diastereomer)), 0.87 (t, J = 7.2 Hz, 3H, CH; (major diastereomer)), 0.9-1.7 (m,
15H, alkyl), 1.8-1.91(m, 1H, alkyl), 2.2-2.3 (m, 1H, alkyl), 2.7-2.8 (m, 1H, alkyl), 2.8-3.0
(m, 1H, alkyl), 3.8-3.9 (m, 1H, alkyl), 4.94, 5.07, 5.08 (s, 2H, C=CH,), 7.1-7.3 (m, 5H,
Ph), 9.66 (s, 1H, CHO); >C NMR (CDCls, 75 MHz) ¢ 12.3, 12.7, 23.7, 24.4, 25.0, 25.8,
26.2,26.5,26.9,29.2,29.5,29.9, 30.3, 30.4, 30.8, 39.6, 39.7, 41.2, 45.8, 46.7, 48.4, 49.2 (s, alkyl), 109.9 (s,
C=C), 126.7, 127.9,128.4, 142.3, 154.4 (s, C=C, Ph), 201.4 (s, CHO); HRMS (ESI) caled for C,H;,0
[M+Na]" 321.2194, found 321.2204.

O Pnh
Et

o

Compound 3ab: yellowish oil; "H NMR (CDCl;, 300 MHz) 6 0.83 (t, J = 7.2 Hz, 3H,
CHj;), 1.1 (m, 1H, alkyl), 1.3-1.7 (m, 12H, alkyl), 2.17 (s, 3H, CHs), 2.2-2.4 (m, 3H, alkyl),
2.5-2.6 (m, 2H, alkyl), 4.71 (s, 1H, C=CH,), 4.74 (s, 1H, C=CH,); "C NMR (CDCl;, 75
MHz) 6 12.5,21.4,24.7,27.1,28.5,29.1,29.8, 29.9, 30.8, 40.6, 42.2, 49.1 (s, alkyl), 108.6,
152.5 (s, C=C), 208.5 (C=0); HRMS (ESI) calcd for C;sH,c0 [M+Na]" 245.1881, found 245.1894

Et

o

Compound 3ac: yellowish oil; "H NMR (CDCls, 300 MHz) 6 0.81 (t, J= 7.2 Hz, 3H, CH,),
1.1-1.5 (m, 8H, alkyl), 1.7-1.8 (m, 3H, alkyl), 2.0-2.3 (m, 3H, alkyl), 2.16 (s, 3H, CH;),
2.5-2.6 (m, 2H, alkyl), 4.65 (s, 1H, C=CH,), 4.76 (s, 1H, C=CH,); °C NMR (CDCls, 75
MHz) § 12.4, 17.6, 20.3, 25.3, 26.5, 28.4, 29.1, 29.7, 37.1, 42.1, 46.4 (s, alkyl), 108.5,
151.2 (s, C=C), 208.3 (C=0); HRMS (ESI) calcd for C,4H,,0 [M+Na]" 231.1725, found 231.1701

Et

R

Compound 3ad: yellowish oil; "H NMR (CDCls, 300 MHz) § 0.80 (t, J = 7.4 Hz, 3H, CH;
(minor diastereomer)), 0.87 (t, J = 7.4 Hz, 3H, CH; (major disatereomer)), 1.2-2.0 (m, 9H
alkyl), 2.16 (s, 3H, CH3), 2.2-2.6 (m, 7H, alkyl), 4.69 (d, J = 1.4 Hz, 1H, C=CH, (minor
diastereomer)), 4.71 (d, J = 1.2 Hz, 1H, C=CH, (major diastereomer)), 4.74 (s, 1H, C=CH,
(minor diastereomer)), 4.76 (s, 1H, C=CH, (major diastereomer)), 5.49-5.76 (m, 2H,
CH=CH); *C NMR (CDCl;, 75 MHz) ¢ 12.7, 21.5, 25.1, 25.5, 29.2, 29.9, 30.5, 41.6, 42.3, 42.3, 43.2 (s,
alkyl), 108.2, 127.7, 131.6, 153.0 (s, C=C), 208.7 (C=0); HRMS (ESI) calcd for C;sH,c0 [M+Na]" 257.1881,
found 257.1861.
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0] Compound 3ae: yellowish oil; "H NMR (CDCls, 300 MHz) ¢ 0.01 (s, 12H, Me,Si),
Et 0.86 (s, 9H, ‘Bu), 0.88 (s, 9H, ‘Bu), 1.3-1.4 (m, 1H, alkyl), 1.5-1.6 (m, 2H, alkyl),
TBSO OTBS 2.15 (s, 3H, CH3), 2.2-2.3 (m, 3H, alkyl), 2.59 (t, J= 7.8 Hz, 2H, alkyl), 3.4-3.5 (m,

1H, CH,0), 3.5-3.6 (m, 1H, CH,0), 3.66 (m, 2H, CH,0), 4.78 (s, 2H, C=CH,); *C
NMR (CDCly, 75 MHz) & -5.6, -5.5, 11.4, 18.2, 20.2, 25.8, 29.4, 29.8, 42.1, 48.0, 62.2, 63.9 (s, alkyl), 110.1,
149.1 (s, C=C), 208.4 (C=0); HRMS (ESI) calcd for C4Hs,0:Si> [M+Na]" 465.3196, found 465.3204.

Compound 3af: yellowish oil; '"H NMR (CDCls, 300 MHz) 6 0.8-0.9 (m, 5H, alkyl), 1.0-1.3
(m, 7H, alkyl), 1.4-1.5 (m, 1H, alkyl), 1.6-1.8 (m, 5H, alkyl), 1.84 (m, 1H, alkyl), 2.1-2.2

Cy Bt (m, 2H, alkyl), 2.18 (s, 3H, CH), 2.60 (t, J = 6.0 Hz, 2H, alkyl), 4.70 (s, 2H, C=CH,); 1*C
NMR (CDCl;, 75 MHz) ¢ 14.2, 20.7, 26.5, 26.6, 26.7, 29.9, 30.8, 31.8, 32.1, 40.1, 41.6, 53.0 (s, alkyl), 109.5,
149.6 (s, C=CH,), 208.5 (C=0); HRMS (ESI) calcd for C;¢H,50 [M+Na]" 259.2038, found 259.2049.

-

Compound 3ag: yellowish oil; '"H NMR (CDCls, 300 MHz) § 0.8-1.6 (m, 20H, alkyl),
1.9-2.0 (m, 1H, alkyl), 2.1-2.2 (m, 2H, alkyl), 2.18 (s, 3H, CHj3), 2.6 (m, 2H, alkyl), 4.74,
Bt 474 (s, 2H, C=CH,); °C NMR (CDCls, 75 MHz) 6 10.5, 14.2, 14.4, 20.0, 20.9, 21.7, 27.0,
29.9, 31.2, 32.7, 40.7, 41.8, 48.5 (s, alkyl), 109.6, 149.6 (s, C=C), 208.6 (C=0); HRMS
(ESI) caled for C,4H300 [M+Na]" 261.2194, found 261.2209

o

Compound 4ag: yellowish oil; '"H NMR (CDCl;, 300 MHz) § 0.88 (t, J= 7.2 Hz, 3H, CH;),
0.96 (t, J=17.4 Hz, 3H), 1.2-1.6 (m, 3H, alkyl), 1.9-2.1 (m, 2H, alkyl), 2.1-2.2 (m, 1H, alkyl),
2.15 (s, 3H, CH3), 2.2-2.3 (m, 2H, alkyl), 2.5-2.6 (m, 3H, alkyl), 4.68 (s, 1H, C=CH,), 4.79
(s, 1H, C=CH,), 5.24 (ddt, J = 15.0, 8.1, 1.5 Hz, 1H), 5.45 (dt, J = 15.0, 8.1 Hz, 1H); °C
NMR (CDCl;, 75 MHz) 6 13.8, 14.0, 20.5, 25.5, 27.7, 29.8, 35.5, 42.0, 49.2 (a, alkyl), 108.2, 131.8, 132.2,
151.2 (s, C=C), 208.5 (C=0); HRMS (ESI) calcd for C14H,,0 [M+Na]" 231.1725, found 231.1744.
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III. Transformation of 3ka to carboxlic acid by oxidation

% 0
NaClO,/NaH,PO,
H Et 2-methyl-2-butene  HO Et
'BUOHMH,0
rt, 16 h
3ka 5ka: 85% vyield

To a mixture of 3ka (179 mg, 0.60 mmol) in ‘BuOH (5 mL) solution, 2-methyl-2-butene (0.25 mL, 3.36
mmol), H,O (1 mL), NaClO, (163 mg, 1.80 mmol) and NaH,PO, (108 mg, 0.90 mmol) were added. After
stirring for 16 h at room temperature, the reaction mixture was extracted with ethyl acetate and H,O at three
times, dried over MgSOQ,, filtered, and the solvent was removed using a rotary evaporator. The residue was

dried under reduced pressure. Product Ska (161 mg, 0.51 mmol, 85%) was obtained as a white solid. Single

crystals suitable for X-ray analysis was obtained by crystallization from hexane solution.'H NMR (CDCls,
300 MHz) ¢ 0.59 (t, J = 7.3 Hz, 3H, CH; (minor diastereomer)), 0.84 (t, J = 7.3 Hz, 3H, CH; (major
diastereomer)), 0.9-1.7 (m, alkyl), 1.8-1.91(m, 1H, alkyl), 2.20 (br-d, J = 11.4 Hz, 1H, alkyl), 2.67 (dd, J =
15.8, 7.0 Hz, 1H, alkyl), 2.88 (dd, J = 15.8, 8.8 Hz, 1H, alkyl), 3.81 (t, J = 8.0 Hz, 1H, alkyl), 4.94, 5.13 (s,
2H, C=CH,), 7.2-7.3 (m, 5H, Ph); *C NMR (CDCl;, 75 MHz) ¢ 12.6, 23.5, 25.0, 25.9, 26.4, 29.3, 30.3, 31.0,
39.5, 39.9, 41.0, 47.1 (s, alkyl), 108.9 (s, C=C), 126.7, 128.0, 128.4, 142.4, 154.7 (s, C=C, Ph), 178.5 (s,
COOH); Anal. calcd for C,;H300,; C, 80.21; H, 9.62. found C, 80.30; H, 9.50

Figure S1 ORTEP drawing of 5ka with thermal ellipsoids drawn at the 50% probability level. Hydrogen atoms of
H42 and H43, and H12 and H13 were mutually syn, respectively.
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