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Abstract - The reaction of dichlorocarbenc with 1.2~dihydm 19 ~3-azaphosphinine-b gave 
regiosclcctivc dichlomcyclopqmnation end also ins&on of dichbmcubmc into B-H bond. This 
insertion reaction is general and can be a useful synthcdc method for the pepration of funaiamlizcd 
phosphiiboranes 

Recently, we have shown that the mgioselective dichlorocyclopmpanation of 1,2dibydm 1,2- 
azaphosphinine 2-oxides 1 with dichlorocarbene afforded 2 1. However, the reaction of dichlomcarbene with 
1,2-dihydro 1.2 X3-azaphosphinines 3 failed. We report here the synthetic approach to dichlotocarbene- 

azaphosphine adducts using azaphosphinine-boranes as P- protected starting pmducts. 

The phosphine-borane complexes can be obtained by reaction of phosphines with H3B-SMeg 314. 
The azaphosphinine-boranes 4 have been prepamd in almost quantitative yield by the reaction of 1,2dihyh 
1.2 Xkaphosphinines 3 2 with HSB-SMe2 in dichlorometbane 5. The reaction of dichlorocarbene with 4 

under phase transfer conditions gave the adducts 5 6. The regioselective cyclopropanation (addition of 
dichlorocarbene on t&C!6 double bond of 4) was accompanied by insertion of dichlorocarbene into B-H bond 
to yield a dichloromethylsubstituted borane. When a shorter time of reaction of dichlorocarbene with 4r was 
used (30 min.), 4a, Sa and 6 were obtained as major products. Compound 6, which arises only from the 
cyclopropanation, was purified by chromatography on silica gel. Then, the formation of 6 shows that the 
cyclopropanation of 4a is a faster reaction than the insertion reaction of dichlorocarbene into B-H bond 
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a:R=Me ; b:R=Et ; c:R-PI 

Table. Selected spectral data for 4.5.6 and 7 in CDCl3 

lEl NMR 8 (JPH) (300 MHz) 13C NMR 6 (Jpc) (75 MHz) 31P NMR l*BNMR 

Compd H-4 H-6 CHClz C-3 c-4 C-5 c-6 C-I 6 6 (JBP) 

(12lMHz) (96IuHz) 
46.9 -34.8 4a 6.39 

(23.5) 
4b 6.49 

(27) 
4c 6.47 

(25) 
SaAa 6.35 

(22) 
SIBa 6.28 

01) 
SbAa 6.45 

GW 
ScA' 6.44 

(24) 
6 6.14 

(21.7) 
1 5.19 

6.27 

(11) 
6.25 

(9) 
6.23 

(11) 
2.91 5.74 

(2.4) PI 
2.89 5.66 

0) (12) 
2.95 5.74 

(4) (8.5) 
2.93 5.75 

0 (s) 
3.02 

(2.2) 
2.88 

116.2 128.2 

(60.7) (7.5) 
121.1 127.8 

(58.7) (7.1) 
120.0 128.8 

(58.0) (7.3) 
129.9 136.2 

(59.9) 

110.2 

(8) 
118.6 

(10.2) 

117.4 

(8) 
33.5 

(12.3) 

135.7 

133.9 45.6 

135.4 45.2 

49.6 

(5.7) 

m.1 23.2 

(3.6) 
37.9 

63 
-34.1 

(66) 
-34.6 

(69) 
-20.9 

(59) 
-22.9 

136.3 132.5 37.5 49.4 

(56.8) (12) (4.9) 
134.4 131.8 36.9 49.4 

(56.6) (12) (4.8) 
128.5 130.9 34.5 51.4 

(46) (0 (11) (5.5) 
138.0 127.1 35.1 49.6 

70.0 23.6 

(4.7) 
70.1 23.5 

69.7 39.2 

70.8 a.2 

-20.7 

(60) 
-21.4 

(76) 
-35.9 

(57) 

(10) (4.8) 

a The l%I NMR signals of CHC12 of 5 (8 = 72 ppm) were broad. 
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As dichlcrocarbene may attack the double bond of 4 from the two sides of the d&kmoqk face of 
the six membered ring, adducts 5 may be fotmed in two diastereoisomeric forms A and B. separated by 
chromatography (silica gel. 1 : 12 diethyl ether/pettoleum ether). The A : B ratio determined on the cn& 
nactionmixauebytHNMRwaslO:lforSaand3:1 forSbandSe.T~~tof6withdichlorocarbeae 
gave SaA. Structums of 4.5 and 6 were determined by IR. 1H NMR. 13C NMR. 31P NMR, 1lB NMR and 
MS spectral analyses (table). Mass spectra indicate M+ and [MBH3]+ for 4 and @I-BH$I-IC!l~]+ for 5. 
Furthermore, the borane group of the major isomer 5a A should be readily removed by treatment with 
diethylamine to give 7 with retention of configuration at phosphorus atom 7. Oxidation of 7 with Hfi yielded 
2aA. identical with major isomer obtained by the cyclopropanation of la 1. It has been shown by single crystal 
X-my crystallography that the cyclopropane ring and the phenyl group of 2aA are on the opposite side of the 
six -bered ring 1. The higher preference for the formation of the isomer A can be explained by the pmfered 
addition of the dichlorocarbene on the less sterically hindered face of tbe ring of 4. When the steric mqdmment 
of the R group increases, the repulsive interaction between Q-R group and phenyl gmup in the transition state 
increases and the A:B ratio decreases. 

This unprecedented insertion reaction of dichlorocarbene into B-H bond of phosphine-boranes is 
general. Thus. the phosphine-borane complexes 8a-c were prepared according to the procedure mported for 
complexes 4. ‘Ihe reaction of dichlorocarbene with 8 was accomplished using the procedure mported for the 
preparation of 5. At room temperature for 30 min., 8a gave 9a (60 Rb). In the same conditions, 8b was 
converted to 9b in 62 % yield. When the reaction of dichlorocarbene with fib was performed at 4ooC for 30 
min. a mixture of 9b (30 %) and lob (40 %) was obtained. The uiisopmpylphosphite-borane &, treated with 
dichlorocarbene at 4O“C for 1 h gave a mixture of 9c (40 %) and 10~ (60 %). 9 and 10 wen separated by 
flash chmmatogmphy on silica gel (ether - petroleum ether) a. 

R3P-BH3 R3P-BH2--CHC12 

8 a* 9a-c 

a:R=Ph ; b:R=4.kk-C&!, ; c:R=iPrO 

RSP-BH(CXl& 

1 Oh-c 

In conclusion, the regioselective dichlorocyclopropanation of 1,2dihydro 1.2 @axaphosphinine 

has been achieved. We have also found that the insertion reaction obtained from treatment of phosphme- 
boranes with dichlomcarbene can be a new and general method for the preparation of functionalimd botanes. 
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