
Tetrahedron Lctkrs. Vol. 33. No. 13. pp. 1741-1742.1992 
Printed in Great Britain 

W-4039/92 53.00 + .OO 
Pcrgamon Press Ltd 

Group 15 Elements in Organic Synthesis : Reactivity of 
tris(dimethylamino)phosphane and stibane on Pyrylium Salts 

Yves Madaule, Myriam Remarohetra, Jean-Gerard Wolf * 

Laboratoire de Synthhe et Physicochimie Organique associ6 au C.N.R.S., Universiti Paul Sabatier 
118, route dc Narbonne - 31062 Toulouse Cedcx (France) 

KEY-WORDS : Tris-dialkylamino stibane and phosphanc, Reactivity pyrylium salts, Pcntamethiniom salts (Azodps) 

ARSTRACT : The reaction of tris-dblkylaminoarscmes on pyrylium sulks, giving a new series of pentamefhinium 
salts was exlended 10 Ihe slibanes homologs whereas Iris-dimelhyluminophosphane yields only phosphonium 
adducts on the same substrates. 

We have recently discovered a new reaction of tri~(dialkylamino)arsanes on pyrylium salts, leading to 

originally substituted pentamethinium salts’. 

+ 2As(NMe& - 3 
eq. 1 

An important question arises on the specificity of the organoarsenicals in this reaction specially towards 

phosphorous compounds and the aim of this article is to answer this question. 

In the literature, there are some striking examples of group 15 compounds reactions on pyrylium salts2. 

Among them is the ammonia addition leading to pyridines and the Markl’s phosphabenzene synthesis3. Besides 

the addition of the arsenical homologs (i.e. AsH3) was unsuccesful. The electrophilicity of the C-2 carbon of 

the pyrylium ring is not sufficient to lead to arsabenzenes. This fact is emphasized by the MLrkl’s work on 

azapyrylium salts where the cyclic nitrogen atom enhances the C-2 positive charge4 to yield azaarsimines. An 

analogous reaction was recently developed with diazacompounds in phosphorus series5. 

Finally, the X-Ray structure of the adduct of P(Ph)3 on 2-6 diphenyl pyrylium perchlorate was recently 

described6 giving a phosphonium intermediate on the ring C-4 position. Other examples of phosphorus 

compounds addition are known7 leading to neutral C-4 phosphonate species. 

We describe here the results obtained with tris(dimethylamino)phosphane and stibane. The addition of 

P(NMe2)3 was attempted on two different pyrylium salts, the 2,6diphenyl pyrylium 1 and the 2,4,6- 

triphenyl pyrylium 2 perchlorates. The latter compound presents a sterically hindered C-4 position. All 

experiments are made with acetonitrile as solvent. 

In the case of the reaction of I with P(NMe& a variation of the l/P(NMe& ratio clearly demonstrates 

that the real reaction one is : 
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In the case of the reaction of 1 with P(NMe2)3, starting from the stoechiometric coefficients of eq. 1 

(Le. 3 and 2 respectively) a variation of the l/P(NI&43 ratio clearly demonstrates that the real reaction one is : 
H. +_WMed3 

Ph 

clod 
CH&N 

+ P(NMe& - 
R.T. 

eq. 2 
1 

The 31P NMR spectrum of 3 in CD3CN presents a unique phosphonium signal at 53.16 ppm. The 

product 3 was also isolated and all physical data and elemental analysis are in accordance with this structure 8. 

In the case of 2 the same final result is obtained but the reaction slows down considerably due to the steric 

hindrance. Thus, under the conditions of eq. 2 we observe in 3lP NMR the progressive disparition of the 

P(NMe2)3 signal (- 123 ppm) and the formation of an intermediate at 78.67 ppm. This intermediate tentatively 

assigned to the covalent phosphane adduct, disappears slowly with the formation of the 2,4,6- 

triphenylphosphonium perchlorate 9. The reaction is complete only after 48 h at R.T. 

In contrast, the iris(dimethylamino)stibane reaction course is similar to eq. 1 scheme leading to the 

uentamethinium salt : 
I 

Ph 

3 

Ph 
clod 

CH&N 3 
+ ZSb(NMe& - 

R.T. eq. 3 * 

The reaction, performed with a slight excess of Sb(NMe2)3 is complete in few minutes (- 5) with a 

quantitative yield. The final product is characterized as in 1 demonstrating that in one hand reactions of eq. 1 or 

eq. 3 are equivalent and in an other hand that the pyrylium salt transformation can also be achieved with other 

group 15 elements under the arsenic row. This fact is also emphasized by the reactivity of As(NMe& and 

Sb(NMe2)3 towards carbonyl compounds giving enamines in each cases. The mechanism of these reactions 

should be the same, begining by a nitrogen attack on the carbon (6+) of the carbonyl group 10. A closely 

related mechanism is to consider for the primary attack of tis (dialkylamino)arsanes or stibanes on the C-2 of 

the pyrylium salt. Nevertheless for synthetic purposes, it seems better to use arsenia instead of stiba 

compounds for the access to this latter series is more difficult. The synthesis of Sb(NR2)3 necessitates 

aminolithium intermediates 11 and they are less stable. Moreover though Sb203 is a good leaving group it 

precipitates under voluminous flocky form difficult to filter or elutriate. 
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