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Abstract : The 1-methoxy 1-hydridobicyclophosphorane 1 undergoes oxidation reactions with 
CC4 in basic solutions which allow the replacement of the hydrogen linked to phosphorus by 
several nucleophile groups The same reaction carried out with the bicyclophosphorane 8 leads 
to a new compound 10 in which two Pv atoms are included in a ten membered ring. 

The so-called Atherton-Todd reaction1 (A) known since 1945 and widely used with tetra - coordinated 

phosphorus compounds2, has been recently extended to hydrido spirophosphoranes3 (II). 
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As a part of our investigations on the reactivity of 1-hydrido bicyclophosphoranes4,5 (III) we wish to 

report the results we have obtained in using this reaction with compounds 1 and 8. 
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In the case of 1 the Atherton-Todd reaction has been carried out, in acetonitrile as solvent, at room 

temperature, without (reaction B) and with a nucleophile (reaction C). The molar ratio of the reactants was 

always approximately 1 : CC4 : Et3N: NuH = 1 : 1 : 2 : 1 
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1 

4 Nu=OC& 
5 Nu = OC(CI-l& 
6 Nu = N(qH.& 

Reaction B gives two compounds with the chemical shifts 25.4 ppm (30%) and -42.9 ppm (40%) as 

main products. The obvious assignements are respectively 26 and 3. Heating the sample to 8OT does not lead 

to an increase of 2. Therefore, it is excluded that 2 is formed from 3. 

Reaction C leads to the exclusive replacement of the hydrogen linked to phosphorus by the nucleophile 

OMe, Ot.Bu, NEt2. The bicyclophosphoranes 4,s and 6 were distilled under reduced pressure : 4 bp 0.05 = 

35°C (95%) 5 bp 0.05 = 44T (95%), 6 bp 0.05 = 43°C (85%). 

They have been fully characterized by NMR (3*P, tH, t3C) and elemental analysis78 

It must be mentioned that a compound similar to 4 has been prepared for the first time by Denney et al.8 

by the addition reaction of two moles of benzenesulfenate C6H$iOCH3 on the bicyclophosphane 7. However 

this reaction does not allow the preparation of mixed dialkoxyphosphoranes like 5 or 6 which can be easily 

obtained by our procedure. 

We have also carried out the reaction B with the bicyclophosphorane g9. An intramolecular reaction 

could lead to the bicyclophosphorane 9, while an intermolecular reaction could give the bis 

(bicyclophosphorane) 10 bearing a ten membered ring. 
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After 40h stirring at room temperature followed by 2h heating at 40°C, the starting material is consumed 

and the 3’P NMR spectrum exhibits only one peak at -23,l ppm. The mass spectrum (chemical ionisation by 

NH3) establishes that the compound obtained is the ten-membered ring 10 (m/z+ : 525 (M+l)+ O&5%, 263 

(M/2 + l)+ 100%). 

9 

10 

The ‘H and 13C NMR7spectra provide further information about this compound. ‘H NMR : 1.17 (s, 

12H, Me9,10,11,12 ), 2.55 and 2.63 (2 quadruplets ABX (X=P), 4H, H41,61 and H42.62 2JRR = -10.2 , 

3J H(41)P =3JR(s~)~ = 11.1, 3JR(42)~ = 3J~(~2)~ = 15.1 ). 2.68 (dt, 2H> Hu.I.I~.z 3J~~ = 6.3 , 3J~p = 9.3 ), 

2.74 (d, 3H, Me22 3J~ = 9.4 ), 3.76 (dt, 2H, H14.1 ,14.2 31~p = 14.1 ). 13C NMR : 29.1 (d, C9,11 or 

C~Q,I~, 3Jcp = 1.9 ). 29.6 (d, Clo.12 or C9,jj, 3Jcp = 6.3 ), 34.5 (d, C22, *Jcp = 5 ), 50.3 (d, Cl5 2Jc~ = 

18.8 ), 58.5 (d, C14, 2Jcp = 1.9 ). 59.1 (d, C4.6 , Jcp = l/2 c2Jmp + 3Jccop) = 11.9 1% 72.7 (4 C3,7 JCP 

= l/2 12.Tcop + 3Jcc.& = 3.8 ). 

As one can observe, the OCHa 0114.1, H14.2, H19.1. H19.2) as well as the NCH2 (HIs.I, H15.2, H20.1, 

H20.2) protons give rise to one first order signal , a doublet of triplets. Furthermore there is only one ABX 

system (X = P) corresponding to the five-membered ring N-CH:! protons (%I H42 E H~I H62 ; I$] f H&. 

These observations are consistent with the following characteristics (i) the center of the ten-membered ring, 

whose mean conformation is nearly plane, is a symmetry center of the molecule (ii) the equatorial plane of the 

trigonal bipyramidal bicyclophosphorane group, which contains the ten-membered ring plane, is also a mean 

symmetry element of the molecule. The analysis of the 
13 

C NMR spectrum confirms these conclusions. 

Finally these results confirm the previous observation3 concerning the extension of the Atherton-Todd 

reaction to the spirophosphoranes bearing a P-H bond, Moreover the obtention of the ten-membered ring 10 

represents a new and interesting coupling reaction. 
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