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Department of Chemistry, Faculty of Science, The University of Tokyo, 

Hongo, Tokyo 113, Japan 

E-Benzylidene-P-2,4,6-tri-t_butylphenylphenylphosphine containing 

phosphorus in low coordination state was irradiated to give the 

corresponding Z-isomer: both isomers were isolated and characterized 

and the reactions with chromium(O) carbonyls were described. 

The pioneering work by Bickelhaupt et al. -- on the isolation of E-mesityldi- 

phenylmethylenephosphine, 2,4,6_Me3CgH2P=CPh2, 1) has stimulated the strong 

interest among organic and inorganic chemists to study such compounds as those 

with multiple bond(s) containing phosphorus or higher elements in lower co- 

ordination state.2) 

We have been interested in the isolation and characterization of the steri- 

tally protected unusual organophosphorus compounds involving -P=P-,3) -P=C<,4) 

-P=C=N-,5) -P=C=C<,5) -P=C=P-,6) -P=N-,7) and so on.8) 

We now wish to report our preliminary results on photoisomerization of E- 

benzylidene-P-2,4,6-tri-t_butylphenylphosphine (5) to the corresponding Z-isomer 

(6). The reaction sequence employed here was as follows. t-Butyldimethylsilyl- 

(2,4,6-tri-t-butylphenyl)phosphide (4) was prepared in 35 mL of THF from the 
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Table 1. Some Physical Constants and Spectral Data of 5 and 6 

Compound 5 6 

MP/ 'C 
31P NMR (CDC13)/ 6p (%pH/Hz) 

1H NMR (CDC13)/ 6 (JPH) =CH 

Ar 

Ph 

o-But 

p-But 

13C{1H} NMR (CDC13)/6 C(l) 
(JpC/Hz) C(2) 

C(3) 

C(4) 

C(5) 

C(6) 

C(7) 

C(8) 

C(9) 

C(l0) 

C(l1) 

C(l2) 

C(13) 

DV (hexane) / Amax (E) 

MS (M+) / Found m/z 
(Calcd) 

152 - 153 

259.3 (d, 26.9) 

8.12 (d, 25.3) 

7.44 (d, 1.3) 

7.6 - 7.2 (m) 

1.52 

1.36 

139.0 (d, 53.1) 

154.1 (s) 

121.7 (s) 

149.7 (s) 

38.3 (s) 

33.9 (d, 7.3) 

35.0 (s) 

31.4 (s) 

175.8 (d, 34.8) 

140.2 (d, 13.7) 

128.6 (d, 2.8) 

125.8 (d, 22.0) 

127.8 (d, 7.3) 

211 (26800) 

238 (16900) 

315 (17100) 

366.2443 

(366.2474) 

95 - 97 

241.6 (d, 39.1) 

7.80 (d, 37.8) 

7.47 (d, 1.1) 

7.0 - 6.1 (m) 

1.47 

1.40 

136.4 (d, 62.9) 

153.8 (d, 1.2) 

122.4 (s) 

150.9 (s) 

38.1 (s) 

32.6 (d, 7.9) 

35.1 (s) 

31.5 (s) 

162.7 (d, 48.8) 

138.8 (d, 23.8) 

127.3 (d, 6.1) 

129.3 (d, 12.8) 

127.9 (d, 3.7) 

211 (24700sh) 

238 (13300) 

305 (20800) 

343 (2700sh) 

366 

(366) 

Table 2. Some Physical Constants and Spectral Data of 7 and 8 

Compound 7 8 

MP/ "C 
31P NMR (CDC13)/ 6p c2.JPH/Hz) 

lH NMR (CDC13)/ 6(JPH) =CH 

Ar 

Ph 

o-But 

p-But 

IR (KBr) v/cm-l 

MS (M+) / Found m/z 

108 - 109 

263.3 (d, 29.3) 

8.61 (d, 27.5) 

{7.7 - 7.1 (m) 

1.66 

1.34 

2070, 1990, 1960 

1946, 1930 

558 

105 (decompn) 

237.1 (d, 14.7) 

7.82 (d, 16.5) 

7.54 (d, 2.6) 

7.1 - 6.1 (m) 

1.57 

1.39 

2070, 1984 

1940, 1928 

558 

spectra. We thank Shin-Etsu Chemical Company, Ltd., for donation of silyl 

chlorides used in this work. 
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ing the reaction by 31 P NMR an intermediacy of 9, 6P(PhH)=152.1, was 

S 

Ar!=CHPh (9) 
V\ 

ArP-CHPh (10 and 10') 

observed. 10 (Major): Mp 164-165 "C (79% yield); dp(CDC13)=-7.0; lH NMR 

(CDC13) 6=7.7-7.2 (m, 7H, arom.), 3.84 (d, J=3.3 Hz, lH, CH), 1.76 (s, 9H, 

o-But), 1.59 (s, 9H, o'-But), and 1.32 (s, 9H, p-But). Found: m/s 

430.1899. Calcd for C25H35PS2: M, 430.1916. 10' (Minor): Oil (14% yield); 

6p(CDC13)=-7.5; 1~ NMR (CDC13) 6=7.1-6.2 (m, 7H, arom.), 4.21 (d, J=5.3 HZ, 

lH, CH), 1.76 (s, 9H, o-But), 1.33 (s, 9H, o'-But), and 1.31 (s, 9H, P- 

But). The predominant isomer might be assignable to the trans configura- 

tion about the two aryl groups taking the steric repulsion into account. 
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