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Synthesis of Phosphocarnitine”
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Abstract: Stereoselective synthesis of phosphocarnitine has been achieved for the first time starting from R(-)-
epichlorohydrin. © 1999 Elsevier Science Ltd. Al rights reserved.
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R(-)-Carnitine, y-trimethylammonio-B-hydroxybutanoate 1 [1] is an essential cofactor for the transport of
acyl groups across the mitochondrial membrane and is therefore involved primarily in fatty acid metabolism.
(R)-Carnitine is ubiquitous in mammalian tissues; it is an endogenous metabolite that is also obtained by dietary
uptake and is present in biological materials as free carnitine and as acylcarnitines; the latter are metabolic
products of reactions that utilize acyl CoA, catalyzed by carnitine acyltransferases [1]. It is well known [2] that
phosphonic analogues of naturally occuring aminoacids are produced by certain organisms and are of great
interest in bioorganic and medicinal chemistry.

In spite of wide interest in the chemistry of carnitines and their derivatives, the phosphonic analogue of
carnitine, phosphocarnitine, y-trimethylammonio-P-hydroxypropylphosphonate 2 has not been described.
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As a part of our studies on polyfunctional phosphorus acids we report herein the first synthesis of
phosphocarnitine 2. The starting material was the phosphonic ester 4 obtained from epichlorohydrin 3 and
dimethyl (trimethylsilyl)phosphite [3].

! Dedicated to Professor A.Zamojski on the occasion of his 70th birthday.
2 This work was presented at the XIV International Conference on Phosphorus Chemistry, Cincinnati, July 12-17, 1998.
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The compound 4 underwent dealkylation leading to 3-chloro-2-hydroxypropylophosphonic acid 5. The
final step was the replacement of chloride by a trimethylammonium group by treating with a large excess of
trimethylamine in aqueous medium at 40° for 40 h. The salt 6 [4] was treated with an equimolar amount of
potassium carbonate to yield the potassium salt of racemic phosphocarnitine 2a.

The racemic phosphocarnitine monopotassium salt 2a crystallized as an undecahydrate and its structure
was confirmed by elemental analysis and MS, 'H NMR, C NMR and *'P NMR spectroscopy [5]. The total
yield of 2a was 33% based on the phosphonate 4 and was not optimized.

Starting from R (-) epichlorohydrin [[o]o?® -44.5 neat] optically active phosphocarnitine potassium salt 2a
[[a]DZD -11.7 (¢ 0.75 in MeOH/H;0, 1:1] was obtained. In the above transformation no bond formation or bond
breaking is expected at the chiral center, therefore the R configuration is anticipated. Further synthetic and

stereochemical studies on phosphocarnitine and related compounds are in progress.
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5. 2a8p (81 MHz, D,0): 16.90 ppm; 5y (200 MHz, D,0): 1.59 [d, 1H 2} 6.7 Hz, CH,P(0)], 1.67 {d, 1H YJup 6.7 Hz, CH,-P(0)],
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CeH,;sO,NPK. 11 H,0 (433.434) requires: C, 16.62%; N, 3.22%; P, 7.14%. Found: C, 16.22%; N, 3.10%, P, 7.01%.



