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CALYCULIN SYNTHETIC STUDIES. 4. REMARKABLE REVERSAL OF DIASTEREO- 
SELECTIVITY IN PAYNE EPOXlDAliON OF VINYL SPIROKETAL INTERMEDIATES 

Amos B. Smith, iii* and m lwaehime 

AbStrPCt : Diffemtial pmIe&n af,two secondly hydmxyl gmupe lad io a dramatic reversal of dtaetereofaM s@l=gvQtrf 
Payne epoxidatbn of vbyl spimketais 2ag, key b~~ltding Nooks in a proposed total synthesis of caiyoutins A-H. 

In comwctbn wtth our program dtmoted toward the total synthests of ths oalyouitns (A-H; e.g., 1),‘u2 arcMleduraliy 

novel metabolkes ol the Japanese sponge Dlsabdennle ca&x,3 we required a method for stereocontmiled genera&n of a 

C(14,15) a-epoxlde 3 (Sohems I). Herein we desorke epoxkfatton and dihydroxylatbn reactfons of vtnyl spimketais 2a- 

g.la Varbtbns of the oxtdant and the substrate protecting grwps efftckntly furnished troth C(15) epimers and revealed a 

dramatk reversal of dtastereose kctktty k Payne epoxkatbns. 

Scheme I 

Aittmugh our analysis of the vinyl spiroketal structures did not yletd clear-t predktbns of oxktatbn stemoohsm- 

i&y,4 bmura and cp-workers observed a modest preference (ca. 1.8:1) for the isomers we required in m-CPBA epoxidatbn 

of two 2-alkenyl tetrahydrofuran deriva- Scheme ii 

ttves reiated to 2.5 .Unfortunateiy, treat- Rio 

ment of vinyl spiroketais 2a-c wlth 

m-CPBA furnished predominantly the 
*o..*:*: aos” 

l (RI-%-u) 
undesired 8 epoxkfes 4as6 whereas 3 #::“~?,$~&I 

l .z:s (se%) (& _by’HP(UIP 
4 1:4 (71%) 

2d gave a complex mixture (Scheme ii). 
,- -w 0.1:s (Kc41 

We next explored the catalytic osmium tetroxide dihydroxylatbn of 2c. Osmyiatton and peradd epoxidatbn often 

afford oorrplementary stereoselectivities,7 hut dthydroxylatkn of 2C provided the a and 5 dbis 5c and 8& in a 18 ratb 

(85% yield; Scheme Ill). The rnsjor isomer was readily converted to the 8 epoxide 4c.e 

Stheme Ill 

In an effort to expktt reagent control of the C(15) configuration, we turned to the Sharpless asymmetric 

dihydroxylation (AD) pr0cess.s Osnylatbn of 2 with an appropriate scatemk ligsnd was expected to delfver the rsqutslte 
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absolute stereochsmistry in dbi 5, but we observed instead that pseudoenantbmeric reagents generally gave iclsntka/ 

diastereomsr mixtures in which the undesired epimers predominated. These surprising results will be described 

elsewhere.@ 

Finally, we investigated the 

stereochemistry of Payne epoxkla- 

tion10 of 2. Despite the [Ltructural 

similarities between peradds and per- 

oxybenzimk3c ackl, the Latter the pre- 

sumedloa~b Payne reacttve species, 

Payne and peracid epoxidatbns have 

previously expressed opposite 

diastereolaciai preferences.’ Obmc We 

were deiighted to find that Payne epoxidatbn of vinyl spiroketai 2d furnished the required 150 epoxide 8d in 81% ybid 

after chromatographb ssparatbn oi the 9.5:l epimer mixture. Moreover, differential protection of the two secondary 

hydroxyl groups tsd to a dramatic mversai of dtastereosetectlvtty (Tabie I). The results suggest an unusually complex 

interplay of conforma&nai effeus and steric and hydrogen bonding interactions. 

Further prcgmss toward the total synthests of the catyculins wlil be reported in due course. 
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