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(M)-4a (Ar = Ph, R = Me)
chiral bis(guanidino)iminophosphorane & \ \
e

(M)-4a<HBr
chiral bis(guanidino)iminophosphorane HBr salt
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chiral spiro P-3 phosphazene 11

(P)-11+HBr
chiral spiro P-3 phosphazene HBr salt
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4b: Ar = 2,4 6-trimethylphenyl
4c: Ar = 1-naphthyl
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catalyst precursor 4*HBr temperature yield enantiomeric excess

(M)-4a-HBr -40°C >99% 95% ee (S)

(P)-4a-HBr -40°C 99% 38% ee (S)

4b+HBr major isomer (probably (M)-isomer) rt 90% 97% ee (S)

4b+HBr minor isomer (probably (P)-isomer) —40 °C 12% 16% ee (S)

(M)-4c+HBr rt 33% 86% ee (S)

(P)-4c+HBr -40°C 93% 72% ee (R)
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