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The route used for the preparation of (II) is illustrated above. Formation of the carbon- 

phosphorus bond is accomplished in the initial step by an Arbuzov reaction ' of triethylphosphite 

on the ethylene ketal of 5-chloro-2-pent-one. The yield of purified product, diethyl 4- 

oxopentyl-l-phosphonate (III), while relatively low (37.5%), was not atypical for such 

reactions; no improvement could be obtained either by use of a Michaelis-Becker reaction 
10 

using diethyl phosphite, or by an Arbuew reaction on the free ketone. The ketone (III) IS 

then converted to the tertiary @-hydroxy-acid in a single step by the addition of acetic 

acid, reacting as the dianion generated by reaction with lithium naphthalenide. 11.12 me 



yield (35%) of the purified diethyl 5-carboxy-4-hydroxy-4-methylpentyl-I-phosphonate (IV) was 

comparable to those for other systems previously reported. 11s12 This route proved to be far 

superior to the Reformatsky reaction, l3 from which product could be obtained but only with 

minimal yield. 

For the cleavage of the remaining phosphonate diester linkages the method of Rabinowitz l4 

with trimethylchlorosilane was used. The didealkylation technique, heating the diester with 

sodium iodide in DMP, described by Moffatt and Jones 15 was attempted here, but again only 

poor yields were obtained. Conversion of the free acid (II) to the dlcyclohexylammonium salt 

(V) was effected for final purification; this was accomplished by twice dissolving the salt 

in methanol and precipitation by the addition of acetone. This material is currently under- 

going testing for enzyme inhibitory activity in the terpene biosynthetic pathway. 

Spectral data were obtained (Tabulation of Physical and Spectral Data) for species 

(III)-(VI) and were in complete accord with the assigned structures; satisfactory elemental 

analyses (Galbraith Laboratories, Knoxville, Tennessee) were also obtained for these compounds. 

The free acid (II) could be purified sufficiently for quality spectral and elemental analysis 

only by salt formation. 
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Tabulation of Physical and Spectral Data 

III, Methyl 4-oxopentyl-l-phosphonate:bp 56*/0.01 Torr; NMR (CC14) 1.38 (t) 6B (c82CH3), 

1.78 (m) 2H (PCH2), 2.18 (.9)3H (COCH3), 2.48 (m)2H(CH2CH2CH2), 3.58 (m)2H (CH2CO), 

4.0 8 (m)4H(CH2CH3); IR (CC14), 3050-2900 cm.-l, 1725 cm.-', 1370 cm.", 1255 cm.-', 1165 cm.-', 

1050 cm.-1. 

IV, Diethyl 5-carboxy-4-hydroxy-41nethylpentyl-l-phosph~ate:decomposed upon all attempts 

at distillation; NMR (CC14), 1.18 (t)6B(CH2CH3), 1.3-2.68 (m)9H (CH2CE2CH2CCH3). 3.38 (m) 

2H (CH2COOH), 3.98 (m)4H (CH2CH3), 9.18 (s)2H (H on oxygen); IR (CC14), 3400 cm.-1 (broad), 

3050-2900 cm.-l, 1705 an.-l, 1410 cm.-l, 1300 cm.-l, 1210 cm.-l, 1045 cm.-1, 970 cm.-l. 

V, 5-Carboxy-4-hydroxy-4-methylpentyl-1-phosphonlc acid, dlcyclohexylammonlum salt:NMR 

(D2G), 0.9-2.08 (broad) 29H, 2.18 (s)2H(CR2COOE), 3.28 (m)ZH(C+N); IR (Fluorolube) 3300 cm.-1 

(broad), 2900-2750 cm.-', 1630 cm." (broad), 1440 cm.", 1190 cm.'l. 

VI. Diethyl 5-carbomethoxy-4-hydroxy-4-methylpentyl-l-phosphonate:bp 61°/0.005 Torr; 

NMR (CCl4)* '*" (t) 6H (cH2CH3)s 1.38 (s)3R(CCH3), 1.3-2.58 (broad)6H(CH2CH2a2), 2.08 (s) 
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I;H (OH), 3.2-3.48 (broad) SE (CH2CGOCH3), 3.98 (III) 4H (CH2CH3); IR (CC14), 3400 cm.-', 

3000-2850 cm.'l, 1710 cm.", 1430 cm.-', 1270 cm.'l, 1180 cm.-', 1025 cm.-', 950 cm.-l. 
. 

____________-_______-- 

+ The non-equivalence of the protons alpha to the carboxylic acid function indicated by 

the NMR signal at 3.3 8 may be understood in view of the presence of only hydrogen-bonded 

hydroxyl in relatively dilute solution of CC14; binding of the hydroxy proton to the carboxyl 

group (intramolecularly) is quite favorable on steric grounds. This results in locking the 

two alpha-protons into decidedly non-equivalent positions within a ring system. 
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