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Abstract : The fimxionalized diphospitiranes I a-c, in presence of Lewis mid, mdergo two kinds of 

reaction:the ring opening leading to the phospherlillnr-pl~~~sphoriilltn ion 2n-c obtained uccordiq to all 

clectrocyclic reaction und the fiagmentatinn giving plmsphaaikene 3a-c rrrlci phnsplloniltn~ ion 4. The 

deprotonution reaction of2a-c in hcxatle leads to pilosphirlo-plrospInralkencs 6n-c. 

Owing to the leaving groups on the intracyclic carbon, and the presence of bulky substituents on the 

phosphorus atoms, the functionalized diphosphiranes are convenient models for the study of P-P bond rupture 

(1,2). Recently, we have demonstrated that the anionic ring opening leads to the 1,3-diptiosphapropenes virl the 

detectable 1,3-diphosphaallyl anion intermediate (3), whereas the photochemical ring opening is the main 

reaction leading to the functionalizcd 1,3~diphosphapropenes via the diphosphiranyl and 1,3-diphosphaallyl 

radical intermediates (4). 

Today we report the action of Lewis acid on the functionalized diphosphiranes la-c giving rise to the 

cationic ring opening reactions. 

When one equivalent of aluminium trichloride is added to la-c in anhydrous solution of dichlorometllane, 

no reaction occurs at low temperature (-7X”(Z), but two competitive reactions (reaction A) are observed when the 

temperature rises 0” C : 

- the ring opening reaction leading to 2a-c as main products, 

- the fragmentation reaction giving the phosphaalkenes 3a-c and the phosphonium 4. 

Ar 
x, AICI, 

Reaction A 
Ar : 2,4,6 -Tri -WI bulylbcnzene 

1n order to determine the nature of the intermediate involving in this reaction, we have studied the action of 

AK13 on 1Jdiphosphapropenes Sa-c obtained by photochemical ring opening (4) of the corresponding 

diphosphirane la-c (reaction B). 
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Reaction B 

This reaction, already observed by Karsch and ~011. (5), leads to the same compounds 2a-c without the by- 

products 3 and 4.The structures of 2 and by-products are confirmed by 31P (Table I, and ref.6) and 27A1 

NMR. The presence of AK&- is detected in each case (6 27A1 : 103 ppm). 

a b C 

5 7-X 15 1 Oh 272 84 161 273 x3 143 

2 342 25,-l 133 532 333 25,4 207 508 33x 24 166 532. 

6 284 20 266 26X 17 248 278 6 305 

Table I : ‘tP NMR parameters of compounds 5a-C, ZZI-c and 6a-c. 

Cornpound 2 is formed via the presumed diphosphiranium ion 1’ and diphosphaallyl 2’ cations after the 

cationic rupture of extracyclic C-Cl bond inducing the preferential P-P bond rupture (redCtiOl1 C). Contrarely to 

the photochemical (4) or anionic (3,7) ring opening reactions, the cationic intermediates are not detected. 
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This result confirms the instability of the phosphenium ion with two carbon atoms as substituents. Thus the 

oxidative addition of tert-butyl group to a proximal electropositive center leading to phosphonium ion 

(thennodynnmically more favourable) occurs after the ring opening. 

The presence ofphosphaakene 3a-c and phosphonium ion 4 as by-products only arise from a fragmentation 

re&on of the starting diphosphirane la-c without any C-Cl bond rupture and allylic intermediate. The unstable 

phosphinidene generated (in the triplet state) by this reaction, was stabilized by an oxidative addition and leads to 

the chlorophosphane intermediate 4’) which in presence of unreacted AK13 gives the phosphonium ion 4 

(reaction D). 
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