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Abstract: The synthetic intermediate 2 corresponding fo the C(26K(37) fragment of calyculin A (1) has been 
synthesized. Key transformafions include the efficient one-pot construction of the oxazole sysfem embedded in 1 
withouf epimerization (x IC(3O)J to the ring. and the in situ formation of the dimethylamine by opening an N- 
methyllacfam with Meerwein’s reagenf and trapping fhe resultant methylamine with formaldehyde. 

The potent phosphatase inhibitor calyculin A (11, isolated from the marine sponge Discodermia 

calyx,’ has aroused considerable synthetic interest2 due mainly to its functionally and stereochemically 

unique structure as demonstrated by X-ray crystallography. Recent reports3 concerning its absolute 

stereochemistry prompt us to disclose our synthesis of 2, which corresponds to the C(26)-C(37) fragment 

of 1. As is the case with other reported approaches2 to this natural product, the stereochemistry of our 

target has been shown to be enantiomeric with that of 1. 

Straightforward retrosynthetic disconnection of 2 at the amide linkage leads to ester 3 and amino 

oxazole 4 as outlined in Scheme I. 

Scheme I 
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As our starting material for the preparation of ester 3 (Scheme II), we selected lactone 5, readily 

available from gulonolactone. 4 Addition of the Weinreb reagent5 of methylamine to 5 and treatment of 

the mesylate derived from the crude hydroxyamide with potassium tert-butoxide provided lactam 6,6 

with inversion of stereochemistry at the y position. Cleavage of the acetonide and subsequent 

benzylation then provided lactam 7. Since all attempts to couple analogues of 7 with an amine resulted 

in recovery of starting material, we prepared the imidate of lactam 7’ which on hydrolysis and capture of 

the free amine with aqueous formaldehyde furnished the corresponding imine. This imine was then 

reduced in situ to provide dimethylamino ester 3 in 79% yie1d.d 

0 
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Having completed the synthesis of 3, we turned our attention to the synthesis of the oxazole.g 

Classical methods for the synthesis of 2,4_disubstituted oxazoles from an amide and an a-haloketone10 

appeared to cause epimerization when applied to amides bearing an a-stereocenter- as in the present 

case. After extensive experimentation, we found that epimerization could be completely suppressed by 

conducting the reaction at room temnerature, using a large excess of 3Aeuoxvcvclopentene as an acid 

scavenger, as shown below. 

For preparation of amide 11, we utilized epoxide 8, readily obtained from Sharpless asymmetric 

epoxidationl2 of the corresponding allylic alcohol (Scheme III). Introduction of the methyl group by 

regioselective (>40:1) opening of 8 with trimethylaluminum 13 furnished l,Zdiol9. Treatment of 9 with 

sodium periodate and in situ oxidation of the resultant aldehyde with potassium permanganate14 

provided acid 10, with an enantiomeric purity of 4O:l. 15 Amide 11 was then prepared via the 

corresponding acid chloride.16 Treatment of 11 with ethyl bromopyruvate and 3,4-epoxycyclopentene in 

THF furnished the corresponding 4-hydroxyoxazoline, which upon dehydration resulted in oxazole 12 

(63% yield). The fact that no epimerization was caused during these processes was confirmed by the 

Mosher method after desilation of 12. Reduction of the ester of 12 and protection of the resulting alcohol 

as its p-methoxybenzyl ether yielded 13. Removal of the silyl ether, formation of the mesylate, 

displacement with sodium azide and subsequent reduction with triphenylphosphine provided amino- 

oxazole 4 in excellent overall yield. 

With both 3 and 4 in hand, we turned to the last transformation, coupling of the fragments 

(Scheme lV). Hydrolysis of ester 3 with lithium hydroxide provided the corresponding acid, which was 

coupled with amine 4 using a standard procedure.17g18 
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Scheme III 
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IH NMR of 2 (300 MHz, CDC13): 6 1.28 (d,J=7.0 Hz, 3H1,1.77 (m, lH1,1.92 (m, lHl,2.20 (s, 6H), 
2.95 (m, lH), 3.04 (m, lH), 3.21 (m, 2H),3.27 (s, 3H1,3.53 (dd, J=9.9,2.5 Hz, lH), 
3.65 (dd,J=9.9,7.5 Hz, lH), 3.78 (s, 3H), 4.02 (m, lH1,4.26 (d, J=1.5 Hz, lH1,4.36 (d, J=O.9 Hz, 2H1, 
4.47 (d, J=11.5 Hz, lH), 4.51 (s, 2I-Il,4.61 (d, J=11.9 Hz, lH), 4.62 (d, J=II.5 Hz, lH1, 
4.72 (d, J=11.9 Hz, lH), 6.79 (br, lH), 6.85 (d, J=S.8 Hz, 2H1,7.2-7.4 (m, 12Hl,7.45 (s, 1Hl. 

IH NMR of iii (300 MHz, CDC13): 8 1.02 (s, 9H), 1.02 (d, buried, 3H1, I .79 (s, 3H1,1.95 (s, 3H1, 
2.05 (d, J=l.3 Hz, 3H), 2.76 (m, lH1,3.51 (d, J=6.5 Hz, 2H1,5.05 (br, lH1,5.58 (d, J=9.0 Hz, IH), 
6.32 (d, J~l1.0 Hz, lH), 6.81 (d, 1=14.9 Hz, lH), 6.97 (dd,J=14.9,11.0 Hz, lH), 7.37 (m, 6H1, 
7.63 (m, 4H). 
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