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Summary: Diazodecomposition of 1,3_dialkoxy-2-propyl diazoacetates catalyzed by chind di- 

rhodium(ll) carboxamides rssds in highly enantioselective and diastemosebctive carbon-hydru- 

gen insertion which bnns 3,5-&1lkyf 2&oxyxyb&ctones in up to 98% enaniionMc excess. 

P and L-2Deoxyxylolactones (1) are configurationally well-defined synthetic 

intermediates’s2 whose limited availability, often as mixtures with 2-deoxoribonolactone (2).3-8 
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has severely restricted their synthetic use. Formally, Pdeoxyxylolactone is derived from thm 

3,4,5_trthydroxypentanoic acid and in its reduced form, P-deoxyxylulose, has been employed for 

the synthesis of 2deoxynucleosides.g-1 2 We have previously demonstrated that dirhodium(ll) 

catalysts whose carboxamkfe ligands are chiral2-pyrrolidone-5-carboxylate or 2-oxazolidinone-& 

carboxylate esters are effective for highly enantioselective carbon-hydrogen insertion reactions 

resulting from diazodecomposition of diazoacetate esters;’ 3-15 enantiomeric excesses up to 91% 

have been achieved for the synthesis of 3-alkoxyq-butyrolactones (3) from 2-alkoxyethyl diazo- 

acetates.t3 We now wish to report a highly enantioselective and diasteteoselectlve synthesis of D- 

or L-2deoxyxylolactone and its derivatives from the readily available glycerol derivative, 1,3- 

dichloro-2-propanol. 

1,3-Dialkoxy-2-propyl diazoacetates were prepared by alkoxide displacement from 1,3- 

dichloroQ-propanol,18 followed by condensation with the diketene acetone adduct, 2.2,8- 
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trimethyC4M-l .3dioxin-4-one,17 diazo transfer with methanesulfonyl azlde,l 8 and deacylation 

with LiOH*H20 (Scheme I). 1 g These prochiral dkoacetates possess four unique sites for C-H 
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insertion by metal carbene intermediates generated through diazodecompo@tlon using chiral 

dirhodium(ll) carboxamide catalysts. However, treatment of 1,3dibenzybxy-2-propyl diazoacetate 

with dirhodium(ll) .tetrakis(methyl2-pyrroliine-li(&carboxylate], Rh2(5R_MEPY)4, in refluxing 

dichloromethane resulted in the production of 3,5dfbenzyl(3R,4R)-2deoxyxybkctone (50, R = 

PhCH2) in 94% 88 and in a 93:’ diastereomeric excess over 3,5dibenzyl(3S,4R)-2deoxy- 

nbonolactone (60, R = PhCH2) which was formed in 65% 88. As liile as 0.1 mol % of catalyst was 

required to effect complete reaction (1999 turnovers), and isolated product yields following 

chromatography on silica (hexane: ethyl acetate = 7.3) were 6570%. Catalytic hydrogenolysis 

over 20% Pd(OH)2 on carbon follwed by chromatography on silica (ethyl acetate:methanol = 9:l) 

provided pure Pdeoxyxylolactone (1D) in 53% yield.29 Diazodecomposition of 4 (R t PhCH2) in 

the presence of &alytic quantities of Rh2(5SMEPY)4 afforded 3,5dibenzyl(3S,4S)-2-deoxy- 

xylolactone (5t, R A PhCH2) in 94% ee and in a 93:’ diastereomerfc excess over 3.5-dlbenzyf 

(3R,4S)-2deoxyribonolactone (6L, R = PhCH2). 

Treatment of a series of l &dialkoxy-2-propyl diazoacetates with Rh2(5RMEPY)4, 

Rh2(5SMEPY)4, and dirhcdium(ll) tetraki5(methyl 2oxazolidlnons4(S)-carbcxyfate], Rhp(4S 

MEOX)4, provided comparable resuits (Table 1) to those achieved wfth the dibenzyl ethers. The 

ether alkyl group had very little influence on diastereoselectf~ but, as was fcund from reactions of 

2-alkoxyethyl diazoacetates,l3 the smaller methyl group is conducive to a higher degree of 

enantiocontrol. 
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Table 1. Enantloselective carbon-hydrogen insertion reactions from diazodecomposttion of 1,3- 

dialkoxy-t-propyl diazoacetates catalyzed by chiral dirhodfum(ll) carboxamidesa 

ocnflg. conflg. 

catalyst 4, I+= 5:6 5 % 88 sb 6 % 88 6b 

Rh2(5RMEPY)4 Me 93:7 (3R,4R) 97 (3S.44 50 

Et 93:7 (3R,4R) 89 (3S.4R) 50 

PhCH2 93:7 (3R4R) 94 (3G4R) 45 

Rh2(5SMEPY)4 Me 94:6 (3S,4s) (97) (3R4s) 45 

Et 94:6 (3S.4s) 90 (3R.48 45 

PhCH2 93:7 (3S4s) 94 (3R#4s) C 

Rh2(4SMEOX)4 Me 91:9 (35,4s) (98) (3R.45) 76 

Et 9O:lO (3S,4s) 96 (3R,4S) 05 

PhCH2 9O:lO (3S.45) 94 (3R,4s) C 

The high preference for Pdeoxyxylolactone derivatives in these catalytic reactions is consis- 

tent with a transition state configuration (7) in which the alkoxy group on carbon that is undergoing 

C-H insertion is syn to the carboxylate group rather than anti (8) which would be sterically less 

congested. The influence of the polar face of the dirhodium(ll) catalyst in repelling the polar ether 

group, thus favoring 7 over 8, is implicated, but a gauche effect in 7 cannot be disregarded, and 

both effects may be operative. Conformational arrangement 7 also explains the enantiomeric 

OR 
7 8 

preference found for C-H insertion reactions of P-alkoxyefhyl diazoacetates where Rh2(5S- 

MEPY)4 + 35 and Rh2(5R_MEPY)4 + 3R.l 3 
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10: [a]D2” = +56.2” (C 0.49, MeOH) for 91% 88; Iit7 [a]D25 = +49.3” (C 0.56, MeOH) for 

pure ID. Enantiomeric excesses of 4D (R = PhCH2) could be determined by HPLC 

analyses using a Chiralpak AD column. 2-peoxyxylolactone 1 D was converted to Its 

acetone ketal using P-methoxypropene, and anantiomeric excesses were determined on the 

ketal by GC using a Chiraldex G-TA column, 
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