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Abstract: Intramolecular insertion of the alkylidene carbene into C-H bond adjacent to the protected 
secondary hydroxyl group gave a chiil tertiary alcohol derivative, which was converted to a synthetic 
intermediate of (-)-l?ontalin. 

A type of compound (1) (A, B = different functional groups) is adapted as a versatile chiral building 

block for the synthesis of natural products in which a chiral tertiary alcohol is incorporated, such as 

frontalin, malyngolide, 4demethoxydaunomycinone and so on. 1). Described here is preparation of the 

compound (2). which can be regarded as structure (l), utilizing the intramolecular C-H insertion tea&on of 

the alkylidene carbene.2) Compound 2 was converted to the synthetic in&mediate of (-)-frontalin (3),ra) an 

aggtegation pheromone of the southern pine beetle. 
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D-Glyceraklehyde (4) was treated with dimethyl (2-oxopropyl)phosphonate and potassium carbonate, 

followed by hydrogenation over 10% Pd/C to give the saturated ketone (5) in high yield3) Wittig-Hotner 

type olefmation of 5. generation of the alkylidene carbene and subsequent intramolecular C-H insertion 

proceeded cleanly with dimethyl (diaxomethyl)phosphonate4) in the presence of potassium t-buthoxide in 

‘H-IF at -78% affording compound (3) ([alo= +13.1’ (c=l.33. CHCl# in 68% yield as a single product. 

The enatiomeric excess of 2 was determined on the way to the formal synthesis of (-)-3. 

The double bond of 2 was cleaved under Lemieux-Johnson’s conditions and the tesulting keto aldehyde 

was selectively reduced with tetta-n-butylammonium ttiacetoxyborohydride@ to keto alcohol (6) ([alo = - 

5.8’ (c=O.89, CHCl3)). The NMR analysis of the cortesponding MTPA ester confirmed 92% ee of 6. We 

assume that partial racemization may have occurred at the fint step (Wittig-Homer reaction of 4). because 

over 99% inversion of stetwchemistry was obsend in the dated rwction.‘zd) After ptoluenesulfonylation 
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a) WOWQWS~e, ~&OS ~F-&O, 0% lh ,97%; b) I+, w/c, 91%; c) (M~o)~POC~, 
t-wIOK,lW -76% 5h, 68%; d) 5mowO 0~04, Nal04, THF-&O, It, 5h; e) Mu 4NBli(O~c)3, ~~$12, 
fi, n, 61% from 3; 1) TsQ 6, fl, 71% g) PhMgBr, Et& 0%. 1 h; h) PCXb, Py, 50%, 6h, 41% from 7; 
i) 03, CH&-MeOH; Mi+3; i) ( MeOkKICWOMe, K&03, THF-~20, 0%. 32% from 6 

of 6. two carbon degradation was achieved in three steps: addition of phenylmagnesium bromide to the 

tosylate (7). followed by dehydration, and oxonolysis of the resulting 1:1 mixture of oletins (8). Reaction 

of the crude aldehyde and dimethyl (2-oxopropyl)phosphonate gave the known compound (9) ([alo= - 8. lo 

(c=l.O4, CHCls), lit.: - 8.5’; mp 68.5 - 69.0°C, lit.: 68°C ).7) 

Characteristic point of this synthetic pathway is that three carbons of the target molecule originate from 

one of the most common chiral building blocks (4), and all of the rest from the common reagent dimethyl (2- 

oxopropyl)phosphonate, since dimethyl (diazomethyl)phosphonate was prepared from the latter 

compound.4b) 

Approaches to the other natural products using the reaction of alkylidene carbene as a key step are now 

under investigation. 
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