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Abstract: Compound 5, an a-aminophosphonate cation equivalent (2), is reacted with organoboranes to yield a- 

substituted a-atninophosphonic acid derivatives 7. 

Derivatives of a-aminophosphonic acids (l), phosphorous analogs of the a-aminocarboxylic acids, have 

been the focus of numerous recent synthetic studiesI- because of their interesting biological activity. 

B 
R- YH-p(oH)2 

NH2 

1 

2 

U +C,H-P(OH), 

NH, 

ph2c= C02R 

OAc 

2 3 

Current methodology is available for construction of compounds 1 by a variety of routes. Thus, in terms of 

making the final bond to tbe a-carbon, it is possible to use C-C,2 C-P,3 C-N4 or C-H5 bond construction. While 

there are numerous routes involving anionic equivalents of an a-aminophosphonate. there are but few methods for 

Ca-CB bond formation using the complimentary a-cationic equivalent 2. 2e Studies in our laboratory concerning 

preparation and reactions of an a-cationic glycine equivalent (3)6 prompted development of a related a-cationic a- 

aminophosphonate synthon. We report here the preliminary results of these studies. 

The benzophenone imine was chosen as a versatile protecting group for the primary amine based on our 

own studies in a-aminocarboxylate chemist@-8 as well as its sucdessful implementation with anionic a- 

aminophosphonates.~.d&iko Initial studies focused on the nature of the leaving group to be used in the protected 

a-aminophosphonates. When attempts to extend use of the acetate group in 3 to the phosphonate series proved 

unsuccessful, attention was turned to introduction of a sulfur-based leaving group. Thus, treatment of the Schiff 

base phosphonate 420,g with base followed by 2,2’-dipyridyl disulfide resulted in formation of the a-thiopyridyl 

derivative 5.10 Initially, LHMDS was used as base in this synthesis [(a) LHMDS, THP, -78 Oc.; (b) (2-PyrS)z, 

-78 Oc to RT] although it was found later that KOtBu is a more practical base for a single step preparation of 5.lIlI2 
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The 2-pyridylthio (2-PyS) group was chosen because it possesses a combination of strong acidifying and 

good leaving group abilities, together with small steric demands. Introduction of the 2-PyS group into the a- 

position of 4 (pKa = 23.0) lowers the pKa value (in DMSO) by 4.6 units (statistically corrected for the number of 

acidic hydrogen atoms), which makes 5 slightly more acidic than Ph$=NCH$OZEt (6) (pKa = l&7).13 This 

increase in acidity is not surprising since the PhS group is known to be strongly acidifying,14 and the nitrogen atom 

in the pyridine ring will enhance its acidity. ‘5 The longer Cm-P and Ca-S bonds in 5 lessen the Al,3-allylic type 

strain16 in 5 compared to 6 for which introduction of an a-Ph group has been shown to cause a 2.3 pKa unit 

decrease in acidity’3 (phenyl groups in nonsterically demanding substrates are somewhat more acidifying than PhS 

groupst4). 

In analogy with earlier studies with compound 3 ,h the 2-pyridylthio-substituted aminophosphonate 5 is 

readily a-alkylated with organoboranes. 17 Thus, preparation of the organoborane from cyclohexene and 9-BBN 

followed by addition of 5, a sterically hindered phenol and then KO’Bu yielded, following oxidative workup, the 

alkylated derivative 7a.lzJ8 Similarly, compounds 7b and 7c were prepared starting from the alkenes, 1-octene 

and 2-vinylnaphthalene, respectively. Compounds 7d and 7e, in which a phenyl or t-butyl group has been added 

to 5, are prepared from the organoboranes derived from phenyl or t-butyl lithium and 9-MeOBBN. Derivatives 7 
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can be readily deprotected to yield either the corresponding a-substituted a-aminophosphonates or phosphonic 
acids.2d,g,ij.o 

Overall, this chemistry provides the possibility of “appending” the a-aminophosphonate unit onto 

functionality that can easily be converted into organoboranes. In many cases (e.g. 7a, 7c, 7d and 7e) such 

products are difficult to prepare by the corresponding alkylative routes because of problems with elimination or 

nucleophilic aromatic substitution. 

Further studies to expand the scope of these cationic a-aminophosphonic acid derivatives are in progress. 
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