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Ahtmct: Both epimen of the a&h@ 2, a akgmaktion praduct of tnnamwztin. have been synthesi& in a stem&- 

Jned manner. This allowed us to assign the rdativrad abaoidte coy?gmmtion to muamwatin 41 shown in 19. Kty to 

this ythuis was a nod &id bvicding block IO, qmsenting the atersmiad D. 

Muamvatin has been isolated from Siphonaria mmalis by the group of C Ireland.’ They propo- 

sed structure 1 for this polyketide natural product on the basis of extensive NMR investigations. While the 

relative configuration at C4, C5, C6, C8 (for the numbering see below) could be deduced t+om the NMR 

spectra, the relative configuration at Cl0 and Cl1 remained unknown, as well as the absolute configuration. 
Upon degradation of muamvatin Ireland obtained the dextrarotatoty ahlehyde 2. It therefore appeared possi- 

ble to establish the configuration of muamvatin by a stereodefined synthesis of the aldehyde 2. We suspected 

that the hvo Cl0 epimers of 2 might have very similar spectral properties. For this reason we felt it necessa- 

ry to synthesize both Cl0 epimers of 2, in or&r to render the structural assignment of 2 unambiguous. 

The conspicuous structural element of muamvatin is the hydroxy-trioxaadamantane unit 4. This 
polycyclic system is expected to arise by cyclisation of a hydroxy-tricarbonyl compound 3. In fact, such a 

cyclisation (5 + 6) had previously been realized by H. Agback.z 
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With this precedent in mind we embarked on a synthesis of 3. The starting point was the (R)-o- 

chlorocrotylboronate 7.’ Reaction with methacrolein led to the homoallyl alcohol 8 of %% diastereomeric 

purity and 90% e.e. After protection of the hydroxyl group as a t-butyldimethylsilyl ether the l,l-disubstitu- 

ted double bond was selectively hydroborated to furnish alcohol 9.’ Swem oxidation generated the aldehyde 

10, which is a readily accessible and versatile chiral building block5 for the synthesis of natural products 

containing the stereotriad D.6 Addition of ethyhnagnesium bromide to 10 resulted in a 7:l mixture of a@- 

hols 11, which were protected as trimethylsilyl ethers. Oxonolysis of the vinyl chloride function in the pre- 

sence of pyridine provided the aldehyde 12. 
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TBS t-buiyldiihylsiiyl; 9-BBN: 9-bor&icy&(3.3.1); TM!3 trimthykilyl 

At this point the synthon 12 had to be connected to each of the enantiomeric CXCll fragments 13. 

The benxyloxy ketones 13 are readily accessible’ from the commercially available, enantiomerically pure, 3- 

hydroxy-isobutyrates. Condensation of the aldehyde 12 with either enantiomer of 13 via the 9-BBN-enolbori- 

nates 14 proceeded according to the precedent given by I. Paterson’s studies.’ The resulting ketols 15 were 

not isolated but directly oxidized under Swem conditions. Apparently the hydroxy group at C7 as well as the 

trimethylsilyloxy group at C3’19 are both intermediates (the TBS-group is inert 

under these condition.?) and oxidized to ketones without intervention of a S-hydroxyketone intermediate. 

TBS-protecting group was removed by 

treatment with pyridinium fluoride in THF to liberate the hydroxy-triketone 

X-ray 17a. 
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, 
py: pyridine; PCC: pyridiniumchkxcchmmate 

At the stage of the triketones 3 and 16 the configuration at CS is labile. The cyclixation to 4 occurs 

under thermodynamic control and leads to that C8-epimer of 4 in which the methyl group at C8 avoids a 

g+g--interaction with the C&methyl group. This happens to be the correct configuration at C8. 

With the trioxaadamantane skeleton in place, hydrogenolytic cleavage of the benxyloxy group at 

Cl1 and subsequent oxidation generated each of the two epimeric aldehydes 17. The lO(R)-ahiehyde 17a 

crystallixed (m.p. 153 - 164’C) and permitted the verification of the reiative configuration by an X-ray 

crystal structure determination. The ‘H NMR spectra of 17a and 17b were almost identical. The only signifi- 

cant ditkence is the signal of the aidehyde proton 17a: 6 = 10.04 (s); 17b: 6 = 9.71 (d, J = 2.6 Hz). 

Likewise the 75 MHz “C NMR spectra showed only small but sufficiently characteristic differences. 

17a: 6 = 

2’: d = 

17b: b = 

5.8; 6.7; 7.0; 13.1; 13.4; 29.6; 34.4; 37.5; 43.2; 50.5; 79.0; 97.3; 103.0; 103.1; 203.3 

5.8; 6.6; 7.0; 13.1; 13.4; 29.6; 34.q; 37.4; 43.1; 50.5; 78.9; 97.2; 103.1; 105.4; 203.3 

5.8; 7.0; 7.4; 13.1; 13.4; 29.6; 36.2; 37.6; 43.0; 51.9; 79.0; 97.3; 101.2; 102.6; 202.6 

These data indicate that the muamvatin derived aldehyde 2 has the same relative configuration as 

17a. The signal reported’ for 2 at 105 ppm could be due to residual muamvatin in the sample. The rotation 

of 17a, [or] “, = -75.6 (c = 3.19, CHaClJ is opposite in sign to that reported for 2: [a] “, = +50.2 (c = 

0.0917, CHaClJ. The structure of 2 must therefore be as shown in 18. 
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In 18, only the indicated umkrrnation of the C9/ClO-bond avoids a g+g--interaction between the 

substituents at Cl0 and the CX-methyl group. The aldehyde group then takes up a conformation pointing 

away from the net dipole of the acetal moiety. This brings the HllCll-C1O-HlO-dihedral angle close to 90” 

in agreement with the vanishing 3.&coupling constant found. Knowledge of the relative configuration at C-10 

now allows the assignment of the relative configuration at Cl1 in muamvatin: The two possibilities are the 

an&isomer 19 and the syn-isomer 29 As a conquence of contbrmational restraints due to avoidance of 

g+g--interactionsto between the methyl groups at C8, Cl0 and C12, the preferred conformation in each case 

should be those shown as 19 and 20. In 19 this results in a nans-arrangement of HlO and Hl 1 and therefore 

in a large coupling constant for these protons in the ‘H NMR spectrum. In turn, this coupling constant should 

be small in the isomer 20. The value repted by Ireland,’ 9.0 Hz, indicates, that muamvatin is the Mti- 

isomer 19. The same conclusion has been recently reached in an independent study by I. Paterson.” 

v: Wb would like to thank the Deutsche Forschungsgemeiaschaft and the Fends der Chemiscben 

Indust& for support of this study, the latter in particular for granting a Kekuld-fellowship to G.D. We are grateful 
to Dr. K. Harms for providing us with the crystal structure. Hne also thank Dr. I. Paterson (Cambridge) for the 

exchange of information, as well as Miss U. Brune for skillful technical assistance. 
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