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| Supportingilnl’or'mntion.

Gener'll Informatlon |

'H NMR and “C NMR spectra were recorded on VXL- 300 instruments usmg TMS as internal
standard in CDCls solution. '°F NMR spectra were recorded on VXL-300 instruments usmg TFA as

external standard in CDCI3‘ solution. Infrared spectra were recorded. on Perkin-Elmer 983 FI-IR

spectrometer as liquid ﬁllms on.potassium bromide plates. Mass spectral were performed on Finnigan

GC-MS-4021. Elemental analyses:were carried out on an MOD-1606 elemental analyzer. High- .

resolution mass spectra were recorded on an HP5989A mass spectrometer. 'The vale” of ee

determined by HPLC wrth Chiralcel OJ or AD column Optical rotations were measured using a

Perkm Elmer 241 MC polarimeter with a thermally Jacketed 10 cm cell at 20°C (concentration given

as g per 100 mL). All the reaction were performed under a nitrogen atmosphere. All the acyl
- cholrides were commercial availatile and used aﬁer distillation . 'The race cyclopropylboronic acids

and optically active cyclopropylboronic acids were prepared according to the literature procedures.

General Procedure for the cross- couplmg reaction:

The preparation of trans-1- Benzoyl-z butylcyclopr()pane(Ba‘l) is representative of the
met_hods used. To a solution of trans-2-butylcyclopropylboronic acid (1.0mmol, 142 mg) and Ag.0
@ mmol 463 mo), K2C03 @ mmol,276.5 mg), PACl(dppf) (0.03 mmol_, 22 mg) in toluene (4 mL),
benzoyl chlonde 2 mmol, 281 mmg) were ‘added under a nitrogen atmosphere. The reaction

mixture was stirred at 80°C for 12 h, then cooled to room ternperature water was added and the

. product was extracted with EtOAc. Organic layer. was washed with saturated brine and dried over

magnesium sulfate. The solvents were removed in vacuo and the residue purified by flash-column
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chromatography (silica gel, eluting with petroleum ether/ EtOAc 20:1) to yield (3aa) as colorless oil
(157mg, 78%). .
Spectroseopic data

trans-1-Benzoyl-2-butylcycl0propan_e(3aa) ‘

'H NMR (CCD-TMS, 400Hz ) 6ppm, 8.0 (m, 2H), 7.56-7.61 (m, 3H), 2.43 (dt, J = 4.5Hz, 7.7THz,
le) 1.63(m, 1H,), 1.46(ddd, J— 3.5Hz, 4.5Hz, 8.4I—lz, 1Hy), 1.33-l‘.45 (m, .6H), 0.91(,J = 7.1Hz,
3H), 0. 90-0.93(m, ch overlapped with CHs), |
- BC NMR 14.057, 19.034, 22.437_, 25.279, 27.256, 31.424, 33.264, r28'.009, 128.520, 132.616,

138,204, 200.178; . .

© MS m/e 202 (M, 1.44), 165(100),
IR (neat) 1668cm
Anal Calcd for C14H;50: C, 83 12 H 8.97. Found C, 82.85; H, 9.11.

, In the 2D- 'H NMR, the proton Ha showed stropg.NOE interaction ‘wrth proton Hy but very ‘weak

NOE interaction with Heand Hs

trans-1-(4-Methylpenpoyl)-z-hexylcyclopropane(3bb)

colorless liquid. |
- 1HNMR (CCl;D-TMS 300Hz ) dppm, 7.83 (d, J = 8.2Hz, 2H), 7.33 (d, 7 =9.5 Hz, 2H), 2.35 (s,
| 3H), 2.34 (m, 1Hs overlapped with Me), 1.53»(m7 1H,), 1.46(ddd, 1Hq overlapped with CHz), 1.21-

1.45 (m, 10H), 0.81(t, J = 7.0Hz, 3H), 0.78-0.82 (m.1H,, overlapped with CH:),
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MS m/e 245 (M+1", 16.36), 119(100),
IR (neat) 1666cm

- Anal. Calcd forC4ngO C 83.55; H,99O ‘Found: C, 83. 19 H, 10.18.

trans-1-(3-Methovaenzoyl)-z-butvlcyclop‘rop'avne("}arl)_
- colorless llqu1d |
'H NMR (CCl3D _TMS, 300Hz ) Bppm 7.67 (m,. lH) 752 (t J=18Hz, 1H), 738 (t, ] = 8. OHz,
‘1H), 719(m 1H), 3.91 (s, 3H), 2.39 (dt, J 4. le I= 81Hz le) 1.60 (m, 1H.), 146 1.53 (m, -
1Hg overlapped with 'CHQ),V‘l.35-1.4‘6 (m, 6H), 0.95(t, J = 7.1Hz, 3H), 0.94-0.97 (m,1H.,, overlapped
| wrth CH:), | | | |
BC. NMR 199 995, 159. 855 139 610, 129.505, 120 705, 119 077 112.381, 55.484, 33.266,
-31.426, 27373, 25.433, 22.493, 19.110, 14.05_7_.
MS mle 232 (M, 9.14); 135(100),
IR(neat) '16.67cm'1'. | |
Anal Calcd for CysH0y: C, 77.54; H, 8.68. Found: C, 77.46; H, 8.70.
" In the 2D 'H NMR, the proton H showed strong NOE ' interaction with proton H, but very weak

' NOE interaction with H. and Hh

~trans-1-(2-P;,l'uorobenzoyl)-Z-lrexylcyclopropanve.(3bl)
colorless lquId .
| 1HNI\/IR (CD3COCD3-TMS 300Hz ) 6ppm 7.63 (m lH) 7.50 (m, 1H), 7.11 (m, 2H), 2.31 (m
: | 1H,), 1 45(m 1H,) 1. 21 1.45 (m 10H+1Hd) 0.78-0.85 (m, lH overlapped with C}_~I3) 0.78(t, I =

7.0Hz, 3H), -




© 2000 American Chemical Society, Org. Lett., Chen 01000013h Supporting Info Page 4

MS m/e 248 (M”, 0.27), 123(100),
IR (neat) 1672cm’™;
~ Anal. Calcd for C15H200F C,77.70; H, 8 15. Found: C, 77.55; H 8.37. |
In the 2D-'"H NMR, the proton Ha showed strong NOE interaction wrth proton Hy but very weak

NOE interaction with Heand H,

trans-l-(4-PhenyIbenzoyl)-z-bqtylcyelolpropane(3aj)

White solid. -

'H NMR (CCLD-TMS, 300Hz ) 5ppm, 8.10 (d, J = 8.6Hz, 2H), 7.70 (m, 4H), 7.38-7.50 (m, 3H),

2.50 (dt, I= 4. 3Hz, ] =8.7Hz, 1H,), 1. 63(m 1H,), 1. 56(ddd 1Hy overlapped with CHz) 1.34-1.56
. (m, 6H), 0.91(t, ] = 7.0Hz, 3H) 0. 90 0.92 (m,1H,, overlapped w1th C_I;I;;)

MS m/e 278 (M, 10.02), 1_81(1‘00),

IR (neat) 16580rr1'l; | |

Anal. Calcd for ConnO‘: C, 86.29; H, 7.97. Found: C, 85.97; H,‘ 8.37.

trans-1-(2- Naphthoyl) -2- hexylcyclopropane(3bk)

colorless lquld

'H NMR (CCLD-TMS, 300Hz ) Sppm; 8 41 (d ] = 9.5Hz, 2H), 8.00 (d, J = 8.2Hz, 1H), 7.88(m,
~ 2H), 7.58 (m, 3H)_, 238 (dt, J = 4.2Hz, J = 8.1Hz, 1H,), 1.80(m, 1H,), 1.67(ddd, 1H,), 1.30-1.51

(m, 10H), 1.07 (ddd,1HL,), 0.91(t, J = 6 8Hz, 3H), - |

MS m/e 280 (M, 20.11), 155(100),

IR (neat) 1666cm’™;
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* Anal. Caled for CoHaiO: C, 85.67: H, 8.63. Found: C, 85.80; H, 8.54.
trans-1-(2-Furoyl)—2-pentylc.y’clopropane('}co) -
colorless liduicl. -.
1HNMR(CC13D-TMS 300Hz ) Sppm, 7.50 (¢, 1 = 1.4Hz, 1H), 7.19 (d-,J¥3.6Hz, 1H), 6.67(dd, J
| = 3 6Hz, J = l6Hz lH) 234 (dt ] =4 le I = 82Hz le) 1.65(m, lH.‘, 1.47(ddd, 1Hy,
overlapped with CHy), 1.30-1.48 (m, 8H), 0.91 (t J = 6.8Hz, 3H), 0 89-0.91 (m,1H,, overlapped
with CHy),
MS /e 206 (M, 1.54), 95(100),
IR(neat) l662cm';1; ;

Anal. Calcd for C13H1302:' C, 75.69; H, 8:80. Found: C, 75.44; H, 9.00.

» trans-l-(ﬁ-Thiophenecarbooyl'j-Z-butylcycloproplan“e(3an) :
colorless liquid. | |
1HNMR (CCl3D TMS, 300Hz ) 6ppm 7.82 (d, J = 3.7Hz, 1H), 7.66 (d, ] = 4.7THz, 1H), 6.67(t, ] =
4.3Hz, 1H), 2.31 (dt, J = 4.0Hz, ] = 8.2Hz, le) 1. SS(m lH) I. 43(ddd lHd overlapped with |
Hy), 1.32-1.44 (m, 6H), 0.91 (t, J=7.8Hz, 3H) 0. 89 0. 91 (m, 1H,, overlapped with CHs),
BC NMR 192.65, 145.24, ;133.101, 131.325, 128.151, 33.205, 31.392, 26. 918, 26.209, 22 434,
18.736, 14.089. |
MS m/e_208 M, 9'.31), 111(100),
IR (neat) 1647cm™;

Anal Calcd for ClemOS C, 69 19, H775 Found: C, 68.79; H, 8.20.-
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The vale of ee of product (3aa) determined by HPLC with Chiralce:l AD;
Mobilephase CHo/TPA = 90/10;

Detector UV254nm,;

Flow Rate 0.6ml/min;

tR(min) = 10.133(S, S) and 12.020(R, R).

The vale of ee of product chiral (3aj) determined\by HPLC with Chiralcel OI,
Mobilephase CsHi/IPA = 90/10;

Detector UV254nm,;

Flow Rate 0.6ml/min;

tR(min).= 13.75(S,S) and 15.7.1(R,R)..

The enantiomeric purities were established on the corresponding carbinols generated by the alkali
oxidation of the cyclopropylboronic acids as fellow:

\ H O /KHCO, \
B(OH), THF V\OH

C.Hq

1a 4a

[0]p=-24° (in EtOH) [o]’p=-54.1°
(in EtOH, ¢ = 1.021)
H cH
Cafte H,0,/KHCO, * °\,
P -_— "':,:: \
= B(OH)Z THF = OH
[o]?’p=25.6° (in EtOH) [a]’p=56.4°

(in EtOH, ¢ = 1.200)
The ee values were determined by a polarimeter based on the reported rotation of Imai’s

results: (IR, 2R)-4a, [a]”’p=-56.3° (in EtOH) ee% = 94%;
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(1S, 2S)-4a, [a]*'p=54.1° (in EtOH) ee% = 90%;
General Procedure fof the oxidation reﬁction:
| The chiral trans-2-butylcyclopropylboronic acid (71ﬁ1g, 0.5mmol) was added to 10mL THF
as solvent, a mixture cqntaining 30% H,0, (0.3mL) and 2N K_H[CO:;. (0.3mL) was also added, after
stirring 2h at rt, Diethyl ether and water were added,‘the aquecus layer exacted twice with diethyl
ether (15mL). The combined ofganic layer were washed with NH,CI solution and brine, dried by
MgSO., concentrated under reduced pressure. The crude product wﬁs purified by ﬂa.ish column

chromatography (PE: EA = 4:1) to afford the product as a colorless oil.( 60mg, yield :94%)

"HNMR (CCL:D-TMS, 300Hz ) 8ppm, 3.20(m, 1H), 2.02(br, 1H), 1.00-170(m, 6H) 0.94(m, 1H),

0.90(t, J = 7.0Hz, 3H), 0.68(m, 1H), 0.30(m, 1H).

t

1
1
i
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