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TH-NMR spectrum of compound 2a in CDCl;. 5:1 Mixture of diastereoisomers
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I3C-NMR spectrum of compound 2a in CDCl;. 5:1 Mixture of diastereoisomers
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TH-NMR spectrum of compound (+)-3a in CDCl;
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I3C-NMR spectrum of compound (+)-3a in CDCl;
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TH-NMR spectrum of compound (+)-3b in CDCl;

Br
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I3C-NMR spectrum of compound (+)-3b in CDCl;
Br
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ITH-NMR spectrum of compound (+)-3d in CDCl;
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I3C-NMR spectrum of compound (+)-3d in CDCl;
CFs
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TH-NMR spectrum of compound (+)-3e in CDCl;




I3C-NMR spectrum of compound (+)-3e in CDCl;

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S12



ITH-NMR spectrum of compound (+)-4a in CDCl, Cl
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I3C-NMR spectrum compound (+) 4a in CDCl;
Cl
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TH-NMR spectrum compound (+) 4b in CDCl; Br
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I3C-NMR spectrum of compound (+)-4b in CDCl;
Br
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TH-NMR spectrum compound (+) 4¢ in CDCl; |
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I3BC-NMR spectrum compound (+)-4¢ in CDCl;
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ITH-NMR spectrum of compound (+)-5a in CDCl;
Cl
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I3C-NMR spectrum of compound (+)-5a in CDCl;
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TH-NMR spectrum of compound (+)-5b in CDCl; Br
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I3C-NMR spectrum of compound (+)-5b in CDCl;
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ITH-NMR spectrum of compound (+)-5¢ in CDCl;
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I3C-NMR spectrum of compound (+)-5e in CDCl;
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TH-NMR spectrum of compound of trans-cis mixture 5f in CDCl;. Contaminated with ethylacetate.
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I3C-NMR spectrum of compound of trans-cis mixture 5f in CDCl;. Contaminated with ethylacetate.
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HSQC spectrum of compound of trans-cis mixture 5f in CDCl;. Contaminated with ethylacetate.
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TH-NMR spectrum of compound (+)-7 in CDCl;
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13C-NMR spectrum of compound (+)-7 in CDCl;
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TH-NMR spectrum of compound (+)-8 in CDCl;
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I3C-NMR spectrum of compound (+)-8 in CDCl;
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TH-NMR spectrum of compound (+)-9 in CDCl;
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I3C-NMR spectrum of compound (+)-9 in CDCl;
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TH-NMR spectrum of thermally equilibrated mixture 9 and 10 in CDCl;
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TH-NMR spectrum of compound (+)-12b in CDCl; cl
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I3C-NMR spectrum of compound (+)-12b in CDCl;
Cl
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ITH-NMR spectrum of compound (-)-13b in CDCl;
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I3C-NMR spectrum of compound (-)-13b in CDCl;

@)

o

13b

VR R PA PTI RFROIPHAS BTN NP NP oo SORPSN
BARARARARE RERRARARAN RRARARRARE RARARARARY RAARARAREN RARARRRARS RARARARRAN RRARAREREN RRARRARAR RARRRRRREN REARARAREN RARARARARY RARARRAREN RRARARARRN RARARARARY RARAARARAN RRRRARAREN RARARARERE RARRRRRRAN
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40

30 20 ppm

S38



HPLC traces of optically active dichloride and racemic dichloride 12b
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