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Oxidation of the a-aZkyZthio-substituted phosphonate carbanions was 
give the corresponding carbony compounds. A new synthesis of 1,4- 

-dicarbonyZ systems involving the oxygenation of phosphonate carbanions as a 
key step is described. TotaZ synthesis of dihydrojasmone and allethrone and 
formal synthesis of methyZenomycin B is reported. 

The oxidation of phosphorus ylides and phosphinoxide carbanions is a well- 

-known reaction which has been found to occur with a cleavage of the phospho- 

rus-carbon bond and to result in the formation of symmetrical olefins '72 . In 

some cases ketones formed as primary reaction products in the oxidation of 

phosphinoxide carbanions were also obtained 2,3 . 

In the course of our studies on the chemistry of phosphonate and thiophos- 

phonate carbanions we have shown4 that their oxidation is bidirectional and 

gives the corresponding a-hydroxyphosphonates (direction a) and/or the produ- 

cts derived from the C-P bond fission (direction b). 

(R(J)~POH + R'R'; 
0-I 

d (RO) P-CR'R2 
O2 

II 

b 
2111 - a 

(RO),p-TR'R' 

X 0 XY X OH 

X = 0,s; Y = Li,MgBr; R',R2 = H,alkyl,aryl 

The latter direction is of interest for organic synthesis and recently 

aroyl anilides 
5 

and thiol esters6 have been prenared by the oxygenation of the 

anions derived from phosphonates and phosphinoxides, respectively. This prom- 

pted us to publish our results on the oxygenation of a-carbanions derived 

from the easily available a-nhosnhoryl sulfides and related compounds7 as well 

as to report a new and short synthesis of 1,4-diketones in which the generation 

of the second carbonyl groun is based on the phosphonate oxygenation. 

t 
Presen:.ed by one of us (M.M.) as nart of the lecture given at the Internatio- 

nal Conference on Phosphorus Chemistry, Nice, France, September 1983. 
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It was found that oxygenation of the lithio derivatives of a-phosphoryl 

sulfides, 1, a-phosphoryl dithioacetals, 2, and a-ohosphoryl-a-methylthio-ace- 

tic acid, 2, affords the corresponding carboxylic acid thiol esters, 4, dithio- 

carbonates , 2, and monothiooxalic acid S-ester 2 in a moderate to good yield. 

(See Scheme I) In all cases the following experimental procedure was applied. 

To a solution of phosphonate (0.001 mol) in THF n-BuLi (0.001 mol) was added 

at -78'C under an argon atmosphere. The reaction mixture was stirred at this 

temperature for IO min and dry oxygen was bubbled slowly trough the mixture 

for the next 15 min. Then, the reaction mixture was quenched with water. The 

products 2, 2 and 2 formed were isolated in a usual way and identified spectro- 

scopically (IH-NMR, IR) and by comparison of their physical properties with 

those of authentic samples. 
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Our results in combination with those reported in the literature indicate 

that the oxidative cleavage of the C- ? bond is a general reaction and the phos- 

phonate grouping represents a synthetic equivalent of a carbonyl anion which 

may be used for synthesis of other carbonyl compounds according to the Umpolung 
8 

concept . 

1. Base, E 

)PCH2X -. 
2. Base, O2 

II 3 

Utilizing this property of the phosphonate moiety we developed a new me- 

thod for the synthesis of 1,4-diketones which are most important precursors to 
9 

many natural products of the cyclopentenoid structure . In our synthesis of 

1,4-diketones and functionalized cyclopentenones, which is outlined in Scheme 

II, the protected ketophosphonate, 2, was taken as a convenient and readily 

accessible starting 
7 

material . Treatment of the lithium salt of 2 with various 

halides (a, benzyl bromide; h, n-hexyl iodide; r, homoallyl bromjde and 4, 
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Scheme II 
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ethyl iodide) afforded the corresoonding a-substituted phosphonates $. The 

reaction of the lithium salts of 2 with oxygen - a key step in our synthesis 

- carried out under the conditions described above resulted in the formation 
10 of the half-protected 1,4-diketones 2 . After acidic hydrolysis they were 

*-onverted to the desired 1,4-diketones 2. Base catalyzed cyclization of s, 

gave 2,3_disubstituted cyclo?entenones: 2-phenyl-3-methyl-cyclopent-2-en-l-one 

(&), dihydrojasmone (m), - allethrone (a) and 2,3-dimethyl-cyclopent-2-e* 

-l-one (m) having the soectral prooerties ('H-NMR, MS) identical with those - 
reported in the literature 11,12 . 

The synthesis of the cyclopentenone l&l is of interest in connection with 

the total synthesis of methylenomycin B. 

Jernow et al. 13 and later by us 
7 

Since u has been converted by 

to methylenomycin B, our new access to Ild 

constitutes a formal total synthesis of this antibiotic. 

l.LDA,CH2O,H20 
0 

&l-------- 
2.DCC,CH212_, .l 

ti 
In conclusion, we have described a new synthesis of 1,4-diketones and 

functionalized cycloaentenones which compares favourably in terms of brevity, 

use of simple reagents and overall yield with the methods described in the 

literature14. 
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