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Qupplementary Materid

Gengal procedures Both *H and *C NMR spectra were obtained using a Bruker WM-360
goectromder, uang TMS as intemd reference in CDCl,. Carbon multiplicities were determined using
DEPT expaimat. IR goectra were recorded usng a Nicdet 210 oectromder. Mdting points were
obtained in a Thomas Hoover Mdting Point Apparatus Mdting pants reported here are uncorrected.
Opticd rotations were messured with a Jesco P-1020 pdlaimeter. Ardytical TLC was paformed usang

pre-coated dlicagd 60 F, Mack plates

tert-Butyl 2,2-dichlorocydopr gpanecar boxylate (2):
IR v 2980, 1731, 1368, 1152 om™. 'H-NMR (CDCl,) 6 2.46 (1H, dd, J=9.8, 7.3 Hz), L9 (1H, dd, J=
7.3,7.3Hz2), 1.80(1H, J=98, 7.3Hz), L50(9H, 9); “*C-NMR (CDCl,) 6 1656 (C), 824(C),57.5(C),

341 (CH), 27.9(3CH,), 258 (CH,).



2,2-Dichlor o-hydroxymethyl-cydopr opane(3):

R, =0.25(7:3, hexaneslethyl acdtate); (+H(R)-3: [0]°,; +4.0(c 1.0, CHC); IR v 3335, 2938, 2884, 1430,
1393, 1046 o, 'H-NMR (CDCL,) § 394 (1H, dd, J = 122, 5.3 Hz), 365, (1H, dd, =122, 8.7 H2),
1.97 (1H, dddd, J=105, 87, 7.7, 5.3Hz), 1L.76 (1H, br ), 166 (1H, dd, J= 105, 7.2 Hz), 1.29 (1H, dd, J =

756, 74Hz); BC-NMR (CDC,) § 626 (CH,), 598 (C), 3L8 (CH), 24.7 (CH,).

trans(1S2R)-2-Chlor o-1-hydr oxymethyl-cydopr opane (4):

R, =0.3(7:3, hexanesethyl acgtate); (+)-4: [0]°,; + 58 (c 1.0, CHCL); IR v 3334, 2878, 1443, 1271, 1030
om?; 'H-NMR (CDCl,) §360(1H, dd, =12, 6 Hz), 351 (1H, dd, J =12, 7Hz), 292 (1H, ddd, J=7.1,
36,35H2), 152 (1H, dddd, J=13,9.7,6 4, 32Hz), 1L03 (1H, ddd, J=99, 6.3, 3.6 Hz), 0.91 (1H, ddd, J
=72,65,64Hz); “C-NMR (CDCl,) 6 635 (CH,), 30.8(CH), 24.3(CH), 134 (CH,).

Enzymatic Resolution of Aloohal 3:

Dichlorocydopropyl methanadl (3), vinyl propionate and petroleum ether were conditioned by adding 10%
wiw Na,S0,-10H,0 and equilibrating ovemight to adjust weter activity () t0 0.80 (Zachais, E;; Omar, |
Patridge J; Radb, D. A.; Hdling, P. J; Sdection of St Hydrae Pairs for Use in Water Contrdl in
Enzyme Caadyss in Organic Solvents. Biatechnadlogy and Bicenginering 1997, 55, 367-374). Lipese
from Candida antarctica (CAL 435 from Novo Nordisk, 248 mg)) was washed with petroleum ether (3 X
1 mL) before adding the reegats Vinyl propiongte (4.38 g, 438 mmad) and didhlorocydopropyl
methand (3) (5.18 g, 36.7 mmal) were added to the lipese. The reaction flask was codled to 0 °C ad
dirred a& 320 rpm. Reaction was monitored by GC andyss Samples (1 uL) were diluted with 20 pl of

acdone and andyzad for converson and enantiomaric excess an a Chirddex G-TA caplllary adumn.



When the enantiomeric excess d the nonHreacting docohal reeched above 5%, the reaction wies Stopped
by decanting the liquid into a round battom flask and washing the enzyme with perdeum eher. This
enzymewas usad severd times. A typicd readtion profilewas 56% converson and an enantiomeric excess
of 74% far the ester produdt.  Solvents were removed under vecuum in arotavap.  The resdue was
patitioned between 50 mL of methend-water (1:1) and 25 mL of petrdeum ether in a sgparaing funnd.
The organic layer was washed with methendl-water (3 X 30 mL). Evgporation of the sdlvent from the
organic layer gave 443 g o propionyl ester 5. Aqueous phases were combined and extracted with
perdeum eher (3 X 25 mL). Solvent was removed by ddillation usng a Vigreaux column, and the
water resdue was extracted with ethyl acdate (3 X 25 mL). Evagporaion of the organic Solvert in rotavap

gave1.98gaof docohd (+)-3.

Propionic add 2,2-Dichlor ocydopr opylmethaneeser (5):

IR v 2984, 2045, 1740, 1463, 1181 ont; *H-NMR (CDCl,) § 433 (1H, dd, =12, 6 Hz), 408 (1H, dd, J
=12,85Hz),239(2H, g, J=7.6 Hz), 20(1H, m), 1.70 (1H, dd, J= 105, 7.2 Hz), 1.32 (1H, dd, J=75,
75Hz),1.17 (3H,t,J=76H2); ®C-NMR (CDCl,) 8 1744 (CO), 638(CH,), 594 (C), 288 (CH), 276

(CH,), 253 (CH,), 92 (CH,).

Formyl-trans-chlor ocydapr opane (6):
'H-NMR (CDCl,) 8 959 (1H, d, J=3Hz), 345 (1H, ddd, J=7.7,5,3Hz), 237 (1H, ddd, J=121,6, 3
Hz), 171 (1H, ddd, J=7.5, 6,6 Hz), 1.50 (1H, ddd, J=94, 6, 5Hz); “*C-NMR (CDCl,) §1981(C), 34.2

(CH), 3L9(CH), 192(CH,).



trans-2-Chlor o-(2 ,2 -dibromoethynyl)-cydopr opane (7):

R;=06 (petane); 1R v 1790, 1280, 938, 782 am’; 'H-NMR (CDCl,) 6 584 (1H, d, J=9.0Hz), 310
(1H, ddd, J=7.5, 4.3, 31 Hz), 203 (1H, dddd, =96, 9.1, 6.3, 3.1 Hz), 1.37 (1H, ddd, J=99, 66, 44
Hz), L15(1H, ddd, J=7.3, 64, 64 Hz); “C-NMR (CDCl,) 8 137.1 (CH), 89.7 (C), 330(CH), 26.0

(CH), 175 (CH,).

trans-2-Chlor acydopr opyl acetylene (8):
'H-NMR (CDCl,) 8 3.18 (1H, M), 194 (1H, d, J=22H2), 1.66 (1H, m), 1.27 (2H, m); “*C-NMR

(CDCL) 5832(C), 66.7 (CH), 338(CH), 188 (CH,), 11.0(CH).

(E)-Chlor o4-trans-chlor ocydopr apyl-but-3-ynene (12):
R; =05 (pentane); *H-NMR (CDCl,) 8 6.46 (1H,d, J=13.7Hz), 586 (1H, dd, J=13.7,1.9 H2), 3.17
(1H, m), 1.77 (AH, m), 1.29(2H, m); “C-NMR (CDCl,)  130.3(CH), 113.7 (CH), 91.7 (C), 73.8(C),

342 (CH), 19.3(CH,), 11.9(CH).

(E)-trans-Chlor ocydopr opyl-pent-4-yn-2-end (13):

R,=0.27 (7:3, hexaneslethyl acgtate); | R v 3335, 2864, 2220, 1431, 1257, 1034 cm™; 'H-NMR (CDCl)
8618 (1H, ct, J= 16, 5.3Hz), 5,68 (1H, ddd, J=16, 37, 1.7 Hz), 419 (2H, d, J=54Hz), 318 (1H, m),
178 (1H, m), 145 (1H, brs), 1.28(2H, dd, J=92, 6.1 Hz); “C-NMR (CDCl,) § 1417 (CH), 1102

(CH), 896(C), 7866 (C), 628 (CH,), 34.3 (CH), 192 (CH,), 11.9(CH).



(E,E)-transChlor ocydopr opyl-hepta-6-yn-24-diend (14):

R;=0.2(4:1, hexanedethyl aogtate); | R v 3361, 3025, 2868, 2213, 1681, 1257 cm™; 'H-NMR (CDClp) &
6.53 (1H,dd, J=155,109H2), 6.28 (1H, dd, J=15.3, 109 Hz), 5.90 (1H, ddd, J = 15.3, 5.3, 5.3 H2),
553(1H, d, J=15.7 Hz), 420 (2H, d, J= 51 Hz), 318 (1H, m), 214 (1H, br9), 180 (1H, m), 1.29 (2H,
m); “C-NMR (CDCl,) 8 141.0 (CH), 1350 (CH), 1298 (CH), 111.3(CH), 91.5(C), 77.8(C), 628
(CH,), 34.4(CH), 194 (CH,), 122 (CH).

trans-Chlor ocydopr opylacetylenetrimethylsannane (15):
'H-NMR (CDCl,) 8 3.16 (1H, ddd, J=7.6,4.1, 35Hz), .69 (1H, ddd, J=9.7,6.3, 33Hz2), L25(1H, dd,
J=6.1,6.1Hz), L19(1H, ddd, J= 10.3,5.7, 44 Hz), 0.25(H, 9; “C-NMR (CDCl,) §1088(C), 81.9

(C), 345(CH), 194 (CH,), 125(CH), 7.5 (3CH,).

(E,E)-5tributylstannyl-penta-24-dienoic add ethyl eser (19):

R, =0.2(95:5, hexaneslethyl aodtate); 1R v 2950, 1716, 1626, 1464, 1274 cm; 'H-NMR (CDCl,) § 7.19
(1H, dd, J= 154, 103 Hz), 681 (1H, d, J= 188 Hz), 665 (1H, dd, J= 188, 102 Hz), 580 (1H, d, J =
155Hz), 420 (2H, g, J= 7.1 Hz), 1.6-14 (6H, m), 1L4-1.2 (6H, m), 1.1-08 (15H, m); SC-NMR (CDCl,)
§167.6(C), 147.3(CH), 1465 (CH), 1444 (CH), 1201 (CH), 604 (CH,), 292 3CH,), 274 (3CH,), 145
(CH,), 13.8(3CH,), 11.6 (3CH,).



(E,E)-trans-Chlor ocydopr opyl-hepta-24-dien-6-ynac add ethyl ester (20):

R, =0.34 (4:1, hexaneslethyl aoatate); 1R v 2982, 2210, 1713, 1625 cm; 'H-NMR (CDCl,) § 7.23(1H,
dd, J=16, 121 Hz), 658 (1H, dd, =155, 114 Hz), 591 (1H, d, J= 154 Hz), 5.89 (1H, dd, J= 155, 2.1
Hz), 4.21(2H, g, J=7.2Hz), 3.21 (1H, m), 1.83 (1H, m), 1.34 (2H, m), L29(3H,t, J=7.2Hz); “*C-
NMR (CDCl,) 6 166.7 (C), 1431 (CH), 138.7 (CH), 1230(CH), 119.3(CH), 9%6.0(C), 77.5(C), 60.7
(CH,), 34.5(CH), 196 (CH,), 144 (CH,), 123 (CH).

General procedure for the Stille coupling,

A solution of 1,1-dibromoolefin 7 (130 mg, 0.5 mmol) in degassed DMF (2 mL) was transferred
by syringe to a 25 mL flask containing vinyl stannane (0.55 mmol) under N,. N,N-Diisopropyl-
N-ethyl-amine (130 mL, 0.75 mmol) was added by syringe. Tris(dibenzyledeneacetone)-
dipalladium (11 mg, 0.012 mmol) and tris(4-methoxyphenyl}phosphine (26 mg, 0.075 mmol)
were added. The mixture was flushed with N, and heated to 80 °C. Reaction was monitored
by TLC and stopped when no more dibromoolefin was observed. Reaction was diluted in
ethyl acetate (20 mL) and filtered thru celite. Solids were washed with ethyl acetate (30 mL).
The filtrate was partitioned between ethyl acetate and water (10 mL). The organic layer was
washed with water (2 X 10 mL) and dried over MgSOA4. The solvent was removed in vacuo
and the resideu chromatographed on silica gel.
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