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Abstract: The reaction of (OCH2CMe2CH20)P(O)CI (l)with 1,8-diazabicyclo[5.4.0]undec- 
7-ene (DBU) afforded the phosphonate salt [(OCH2CMe2CH20)P(O)(DBU)]+[CI] (3); the X 
ray structure of this compound as a hydrate shows that the C-6 (labeled as C I in Fig. 1) of the 
DBU is c:onnected to the phosphorus. In an analogous manner the eight-membered ring 
compound {CH2(4-Me-2-t-Bu-C6H20)2}P(O)CI (2) also afforded a phosphonate salt along 
with the pyrophosphate [{CH2(4-Me-2-t-Bu-C6H20)2}P(O)]20 (5). By contrast, in the 
reaction of 1 with 1,5-Diazabicyclo[4.3.0}non-5-ene (DBN), N-methyl imidazole or 4- 
dimethylaminopyridine no phosphonate salt was observed; the pyrophosphate was found to 
be the end product and could be isolated. © 1998 Elsevier Science Ltd. All fights reserved. 

In the reaction of diethyl chlorophosphate (I) with N-methyl imidazole, Corriu and coworkers have 

identified the ionic intermediate II, which is a phosphate-base complex [Scheme l]. 1'2 Reactions such as 

these may have relevance in the synthesis of biophosphate esters by the reaction of a chlorophosphate and an 

Scheme 1 
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alcohol in the presence of  a base)  Compounds analogous to II have also been isolated in a) the reaction of 

(Me3SiO)P(O)Ph(H) with 4-dimethylaminopyridine/CCl4, 4 b) (MeO)P(O)CI 2 with 4- 

dimethylaminopyridine 4'5 and c){(Ph)(Br)CH}2P(O)CI 2 with 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU). 6 

Although it is said that these compounds (eg. II) may not be important in the nucleophilic catalysis of the 

nucleophilic substitution reactions at phosphorus, I they can be valuable intermediates as precursors for 

dioxaphosphoranes. 7. We are interested in studying the reaction chemistry of species of the type II and have 

chosen the readily synthesized substrates l and 2. 
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Interestingly, in the reaction of 1 with DBU, we observed the P-C bonded phosphonate salt 
[(OCH2CMe2CH20)P(O)(DBU)]+[CI]" (3) (Fig. 1) as the major product, s This type of P-C bonded product is 
different from the P-N bonded compounds mentioned above or the ones reported by Bertrand and coworkers 
in the reaction of (R2N)2PCI with DBU. 9 Although it is known that DBU can be lithiated at C-6 position 
(labeled as CI in Fig. 1) by n-butyl lithium, t° P-C bond formation in the reaction of chlorophosphates with 
phenylethylamine/DBU has not been inferred before, tf Formation of 3 may involve a salt analogous to II 

which undergoes 1,3-proton shift from C-6 to N-l to give an enamine (see structure of 4 for numbering 
sequence); this could reorganize to 3 via a cyclic 4-membered transition state involving C-6, C-7, N-8 and P. 

P(l) - O(1) 1.458 (2) .._ O UIl.,t~ i[,d~.o 
o2 :~-s,,..t,~'~ P(I) - 0(2) 1.565 (1) 

m ( ~ _  ~ P(1)- 0(3) 1.560 (2) 
/ 

P(I) -C(I) 1.833 (2) 
c ~  ~ 4  0(1)- P(1)- 0(3) 111.98(1 I) 

0(1)- P(1)- 0(2) !12.09(10) 

o.~C4~ C9C7 ~ @C'! O(3) - P(I) - O2) 106,64(8) 
N2 O(1)- P(1) - C(1) 115.30(10) 

0(3)- P(I) -C(I) 105.46 (9) 
0(2)- P(I)- C(I) 104.67 (8) 

Fig. 1 An ORTEP picture of 3.H20; also shown are selected bond parameters around phosphorus. 

Reaction of the eight membered ring compound 2 with DBU also gave a phosphonate salt, 4, along 
with the pyrophosphate [ {CHz(4-Me-2-t-Bu-C6HzO)2 } P(O)]2 (5) (X-ray).t2 

i- o,:o  .oI 
4 [5 (P): 7.2] 

[CI]- / j 

5 [8 (P): -28.6] 

In contrast to the above, when 1 was allowed to react with 1,5-Diazabicyclo[4.3.0]non-5-ene (DBN), 
we could not detect a P-C bonded compound (vide infra); in the reaction of 1 with N-methyl imidazole, 
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imidazole and 4-dimethylaminopyridine, although intermediates are found, the pyrophosphate 

[(OCH:CMe2CI-I:O)P(O)]20 (6) 13 is the end product and is the only one that could be isolated in a pure state. 

This latter result is analogous to that reported by Corriu and coworkers (cf compound IV). I Similar 

pyrophosphates are also obtained in the reactions of the eight-membered ring compounds {CH2(4-Me-2-t-Bu- 

C6H20)2}P(O)CI (2) and {CH2(2,4-(t-Bu)2-C6H20)2}P(O)CI .(7) with these bases. 14 We believe that these 

pyrophosphates are formed via betaines of the type V and adventitious moisture, j5 We observe signals 

attributable to these; for example in the reaction of 1 with DBN two 3tp NMR signals at -6.7 and -12.0 which 

are different from those for a phosphonate (cfcompound 3) or for the pyrophosphate 6 [~5(P): -21.9] are seen. 

However, full characterization of these products has eluded us so far because of the extreme sensitivity of the 

intermediates in our hands. 
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