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Abstract: An efficient regioselective and stereoselective approach to the Clo-Q7 fragment of 

rapamycin is described. 

Recently we have described our approach to the total synthesis of rapamycin (l), an 

immunosuppressant of high potency and novel mechanism of action.le4 One of the fragments 

synthesized in that exploratory study was the triene dithiane 2.2 While the methodology employed in 

that effort was useful in providing material for early chemical evaluation, there was, as reported, a 

serious weakness in the constuction of 2 in that no control was excercised over the stereochemistry at 

Cl6. A key tea&on in the gross construction of 2 was the Nozaki-Kishi coupling of 3 + 4 (Scheme 

~5.6 Unfortunately, this reaction produced a s tereomndom mixture of Cl6 epimers g. Moreover, and 

not surprisingly, a variety of attempted reductions of derived ketone 6 bearing the ~henzyloxy group 

also provided virtually 1: 1 mixms of epimers 5. 
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A solution to the stereochemical problem at cl6 was in principle inherent from the Evans~- 

~rasad8 route to 1,3-“syn”diols (via the reduction of B-hydroxylcetones with sodium borohydride- 

methoxydiethylborane). Two potentially serious problems presented themselves in applying this 

technology to our needs. The first was that of finding an opportunity where the ftmctionality in the 

molecule would be compatible with the unveiling of a ftee Cl4 hydroxyl group needed to provide the 

stereochemical guidance in the teduction of the Cl6 ketone. The logic of our synthesis virtually 

demanded that, prior to its exposure, the Cl4 hydtoxyl had been durably protected (such as via a benxyl 

ether). Another problem was that of preserving ngiochemical control in distinguishing the Cl4 dimcting 

hydroxyl group from the hydroxyl function which would be developed at Cl6 from ketone reduction. 

This differentiation was necessary for accomplishing specific methyl ether formation at carbon 16. 

Related and gratifyingly straightforward solutions to both problems ate teported in this Lctrer. These 

findings ate provided in the context of the synthesis of the highly advanced intermediate 21 which 

encompasses carbons 10-27 of rapamycin in functionally differentiated form. 
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(a) NICI,, C!C&,4, DMO, 25°C. (b) Des-MarHn periodinane, CH$l, 25°C. (c) BC&, U-I&&, -78oc, 75% from 7. 

(d) Et$OMe, NaBH, PhCH3, -78oc. (e) i) LiOH, THF/MeOH&O, 0°C; ii) EDCI, CFi$&, 25°C 7l% from 10.0 

Ag*O, MeI, u”C. (g, K&O, MeOH, 250c. (h) TBSOTf, 2,6-lutidine, @‘C, 86% from 12. (i) i) DIBAL-H, THF, 0°C; 

ii) TJZSCl, EbN, CH&, 36%. 
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Attempted methylation of 12 with methyl trillate resulted in a mixuue of products derived from 

methylation of the lactonic oxygen. 

Aldchyde 17 was prepared from i2 by the following method: 

3) dy0e 4 -H. a-ha, 3) HE CH.,CWH@ 

i 67% eL%=-Mahpalodeuw. 
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