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Abtibct: R-i) Catalyzed decomposition of yabxy-adiaw-&keioestm produce cis-2S-disubstituted -3(2HJ- 
funmones with high (297%) stermseltctivity. The cornbinarion ~$0 chimd at&&y in the ester moiety of the diaw 
precursor and a china1 cataipt can lead to aspmetric synthesis with dlostereoselectivities up to 61% de. 

0-Heterocyclic ring systems a~ prominent features of numerous naturally occurring compounds and the 

development of simple, but effective methods for their stereocontrolled synthesis is a goal of considerable 

practical importance. The past twenty years have witnessed a significant increase in the utilization of 

diaz.ocarbonyl compounds as precursors in carbon-carbon bond forming reactions. Intramolecular carbenold 

insextion into C-H bonds has assumed strategic importanct in organic synthesis_1 Transition metal compounds 

are effective catalysts for carbenoid formation from diazocarbonyl compounds.tb~ Recently dirhodium(IZ) 

compounds have heen recognized as superior in versatility, generality and selectivity to other routinely employed 

transition metal catalysts for C-H insertion. 1bcJ Adams and coworkers4 have reported the constmction of 

disubstituted 2,5-3(2H)-furanones viu an intramolecular C-H insertion reaction of a-alkoxy diazoketones, the 

disubstitution adjacent to the ether oxygen of the 3(2H)-furanone showing a pronounced qlectivity in favour of 

c&isomers. Doyle and coworkm have reported cis selectivity in the formation of plactams vi0 carbenoid C-H 

insertion a to a carboxylate ester of a diazoacetoacetamide.5a Furthermore, chi diihodium(II) catalysts have 

been designed to achieve enantiocontrol in the C-H insertion process and notably high levels of enantioselection 

have been observed in y-1actaneJd and substituted chromanone3b formation. However, in general, 

diastereocontml in these carbcnoid reactions is not yet predictable. Sb As part of a programmc of investigation of 

rhodium-catalysed carbenoid reactions. we report herein the stereoselective construction of cis disuLxWute!d 4.5 

3(W)-furanone esters via catalytic decomposition of &d&o-gketoesters with asymmetric induction. 

y-Alkoxy-a-diazo-P-ketoesters of type 1 were prepared as outlined in Scheme 1. y-Alkoxy-carboxylic 

acid 2 was first converted into the corresponding acid chloride which was treated with Meldnun’s acid followed 

by subsequent esterification with the appropriate aicohol to form ~alkoxy-pketoesters 3.6 Diazo transfer with 

mesyl azide completed the preparation of the y-alkoxy-a-diazo-pketoesters 17 (overall yields. 47% la; 36% 

lb; 60% lc; 67% Id) 
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laR=Ph; lb R = CH,; lcR=CH3; Id R = CH,; 

Scheme 1 

Cyclisation of lb, lc and Id with rhodium0 carboxylates 6-11(0.5mol%) in dichlommethane at 0 Oc 

under N2 afforded in good yield, after purification by chromatography on silica gel, the C-H insertion products 

4b-d as cis isomers only (Table l).* When la was treated with catalyst at 0 OC, the resulting product 

contained only a low percentage of 4a (Table I>.* However, when this cyclisation was nqeated in refluxing 

dichioromethane, pure 4a was obtained stercospeAficaUy as the cis isomer in 63% yield. The precursor Ia may 

be less reactive than lb-d because of greater steric demands at the C-H insertion site. l’krefore. to obtain a 

higher yield of 4a from the cyciisation of la rcqukd a higher reaction tem. The cis stenochemistry of 
each product, estimated to be > 97% by tH NMR analysis, was verified by isomerization to the ~runs 

stereuisomers Sa-d via treatment with potassium rerr-butoxide in dry te~&~ydrofuran. Further support for the 

assignment of the relative stereochemistry was provided by the observation that, in the W NMR spectra,9 the 

carbon atom of the ester carbonyl in 4a-d is always shifted upfield relative to the carbon in the isomuization 

products Sa-d. Such shielding in the 13C spectra would be a consequence of steric compression. 

4a(cis) 

Sa(trans) 

4b(cis) 4c(cis) 

Sb(trans) *(ha& 

4d(cis) 

Sd(trans) 
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A ccstain degree of asymmetric induction was obtained in the cyclisation of xatrt-b when chiral rhodium(n) 

carboxylates 7-11 were emp10yed.~~ The results arc summax&& in tabk 1.11 

Table 1 Cyclisation of y-alkoxy-a-d&o-pketoesters la=d with rhaiium(II) carboxylatcs 6-M in CHSlz 

co*>4 

k,Ph 8 

co*>4 

&OZNaphth 9 

“‘CO&i 

$O*Ph 10 

11 

4a 4b 4c 4d 

~96 yitid% de% yield% de% yield% dc% 

59 0 40 18 52 2 59 7 

62 14 ‘72 6 72 3 51 28 

63 9 64 61 67 16 64 6 

58 5 59 35 39 14 69 5 

64 8 67 47 66 I4 67 7 

/ 6g 1 4 1 74 1 10 

As seen from table 1. the phenyl substituted furanone 48 derived from the decomposition of the 

corresponding achiral diazoester la through the use of various chiral Rh(IT) catalysts 7-10 displayed low levels 

of asymmetric induction. However, when chiral y-alkoxy-u-diazo-fz-kctocstcr lb, which contains the mcnthyl 

group as a chiial auxiliary, was combined with rhodium(R) ~~nesu~~onep~~ste 8, considerable 

diastcreoselectivity enhancement was achieved, the 46 de value being more than 60%. Achiral rhodium (II) 

acetate decomposition of lb, on the other hand, gave considerably lower diastereoselection. Although (R)- 

pantolactone has been used as a chiral auxiliary in rhodium(II) catalyzed cyclopropanations with 

vinyldiazomethanes with high diastcreoselec tivity, l2 the effect of this chiral auxiliary in the construction of 

furanone 4d from precursor ld is to give only lower ~~~~l~tivi~ than does the co~po~mg mcnthyl 
derivative. Another a-diazocarbonyi precursor le. with [(IS)-e&o]-(-)-bomeol as a chii auxiliary undergoes 

furauone formation which exhibits a lower diastereoselection. It seems that a sterically elongated chiral 

attachment is more suitable for achieving high 96 de vahws than are “tighW attachments. 

in conclusion. this is the first reported study of the ste~selective cyclization of y-alkoxy-a-diazo-p- 

lcetoesters to substituted furanones using chiil catalysts. Tht exclusive cis selectivity in product formation 

combined with the diastereomeric excess of up to 61% in the synthesis of 4b is encouraging. 
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