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PIIOSPHINIMINES (I) react with dimethyl acetylenedicarboxylate to 

form 1:l adducts II, the structure of IIb having been proved by X-ray 

analysis (1) [IIa, m.p. 197~8', longesth _lj my (L8300); IIb, 180'. 

321 rn? (11100x)); IIc, 243', 340 mp (10500); IId, 235', 346 my (16600); 

IIe, 244', 377 my (16OOO)J. Reaction must proceed through the inter- 

q sdiate III, which then breaks the P-N bond. Even the imine IV, which 

might have undergone Michael addition to give V, reacted in the same 

way to give an adduct $.p. 170'. longestA_ q r (8 $3001 with 

structure VI, assigned on the basis of the NH band at 3380 cm. 
-1 

and 

the similarity of its spectra and those of its salts with those of IIa 

and its salts. When the nitrogen atom was made less nucleophilic than 

in Ie, as in the i-2,4-dinitrophenyl-, -benzoyl-, -ethoxycarbonyl- or 

-E-toluenesulphonyl-imines addition to the acetylene ester no longer 

occurred. VII, R- Ph, COph and p-S02C6H4C~ alao failed to react. 

Phosphoranes with no&-hydrogen atom added to dimethyl acetylene- 

dicarboxylate in the same way. Thus pentapbenylphoaphorane (VIII) 

gave IX @.p. 257', longesthmax 365 rnF (23030) presumably e X, 

and the fluorenylidene analogue gave a similar adduct 6.p. 211'. 

427 mp(K0DO)J. Hendrickson (2) has just described the addition 

of C-benzoyl-methylene-triphenylphosphorane to dimethyl acetylene- 
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dicarboxylate both by Michael addition and through the phosphacyclo- 

butene. 

In q ethylene chloride or dry ether at 0' the phosphazines (XI) 

gave adducts with dimethyl acetylenedicarboxylate [XIIa, m.p. ~26-7~. 

h $8 m_p(lJ800); XIIb, 140°, 366 mjL(14OCO)J formed by Michael 

addition. In warm ethyl acetate these adducts (XII) decomposed to 

triphenylphosphino and the pyrazole-triester (XIII). The single 

proton that appears at"C 3.45 (CDC13 solution) in the N.M.R. spectrum 

of XIIa is evidence against addition to the P=N bond (the parent 

phosphan,ine, XIa, has no olefinic proton at higher field than the 

aromatic ones). On the other hand the phosphasine XIV, with no 

a -hydrof:en atoms, added e the phosphazacyclobutene to give the 

adduct XV b.p. 225', 417 q (I&oo)J. 

ThJ.8 facile opening of the phosphacyclobutene and phosphazacyclo- 

butene rings is reminiscent of the isomerisation of the cyclobutene 

systems (3) from addition of dimethyl acetylenedicarboxylate to 

enaminec. 

G.W.B. acknowledges a D.S.I.R. Research Studentship. 

1. G. \f. Brown, R.C. Cookzon, I.D.R. Stevene, T.C.W. Mak and 

J. Ifrotter, Proc. Chem. Sot., 1964, in press. 

2. J.B, Hendrickson, R. Reee and J.F. Templeton, J.Ber. Chem. 

g., 1964, 86, 107. 

3. G.A. Berchtold and G.F. Dhlig, J. Org. Chem.,1963, 28, 1459, 



No.20 Addition of phoaphoranee to acetylenes 1265 

K.C. Brannock, R.D. Burpitt, V.W. Goodlett and J.G. Tbweatt, E., 

p. 1464; C.F. Huebner, E.Ibnoghue -al., E., pp. 1732 and 

3134. 

Ph,P=NoR 

i R:H (6~ COOCH, (~1 
6r Ud COCH, (4) NO, @) 

8 

Ph,P=C-C=N@ 
k 

P&y- I)I 0) R 
,c=c, 

Ti_ X= C00CH3 X x E 

Phs,P=N H Pb,P=N-C=CHCOOCH, 
@ E kOOCH, 

COOCH, 
Ph,P=t-C=NH 

COOCH, 
[EtO),P=N R 



1266 Addition of phosphormee to acetylenes No.20 

Ph,PC Ph, 
\/111 

PbJP- C Ph, 
.t=t 

*JJ 
‘x 

COOCH, 
Ph,P&C:CPh, 

n COOCH, 

P&P= N.N=CHCOOR 

R=CH3 CQ) 
GH c Cb) 

COOCH, 
Phj’:NN:~t~CHCoocH, jij 

COOR 

COOCH~ 

%I 0 
1 COOCHS 
COOR 

HXJ 
PL,P:NN 

m 

COOCH, 
Ph3P&C:N.N:C,IHa m 

bOCH, - 


