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Abstract: A new method for the synthesis of unsaturated spiroacetals from 2-benzene- 
sulphonyltetmhydropyrans is presented IH and 13C studies of one of these spiroacetals led to a 

reassignment of some 1H and 13C resonances of Avermectin B la. 

The spiroacetal functional group occurs in a wide variety of hqortant natural groductal Whilst them are many 

methods for the synthesis of saturated spiroacetals,~ unsaturated spiroacetals have received much less attention 

and few general methods2 for their synthesis exist. Here we report an extension of methodology developed in 

these laboratories3 to encompass the preparation of unsaturated spimacetals. Previously, reaction of the anion of 

the sulphone (1) with epoxide (2) afforded an enol ether intermediate (3) which upon treatment with acid gave 

the saturated spiroacetal (4). We now show that the reactive enol ether (3) may be isolated and reacted with 

phenylselenenyl chloride, triethylamine and methanol4 followed by treatment with acid to atford phenylselenenyl 

substituted spiroacetal (5) as a mixture of epimers. These upon oxidation and syn elimination5 afford the 

unsaturated spiroacetal(6). Scheme 1. 
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PITHP 65% 44% 66% 

PITBDMS 55% 39% 82% 

a) 1. n-BuLi, THF, -78X 2. epoxlde b) PhSeCI, MeOH, EbN c) T&l-i, MeOH d) pnitmphenyCN-sulphonykxazin’dine 

Using this methodology sulphones (1) and (7)e were reacted with the.protected epoxide (8) to afford the 

corresponding spiroacetals (9) and (10) respectively. Compound (10) is the spiroacetal portion of the potent 

antiparasitic agent Avermectin B la, Scheme 2. 
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a)l. mEhi, THF, -78’C 2. epoxide b) PhSeCI, MeCH, EtaN c) TsCH, MeOH d) pnitrophenyl-N-sulphonykxazindine 

In order to prove the relative stereochemistry of the spire carbon of (10) we undertook n.0.e. difference studies 

in which the olefinic resonances were irradiated. These results showed that the stereochemistry of the spire 

carbon was as drawn and also allowed the oleftic resonances to be positively assigned. Comparison of these 

data with that published7 for Avemxctin B la revealed that these resonances have been previously misassigned. 

Accordingly we have carried out an extensive 1H and 13C nmr study of spiroacetal fragment (11) and the 

aglycone of Avermectin Bla (12), (available in gram quantities by degradation of the natural producb) in 

addition to Avermectin Bla (13) itself. The n.0.e difference studies of (ll), shown below in figure 1.. 

revealed identical results to those on (10). Due to overlap of other oleftic signals only the signal at 65.54 in 

aglycone (12) and B la (13) could be cleanly irradiated. This gave rise to an enhancement of H20, ,3.0% in 

(12) and 3.1% in (13). This signal is thus assigned as H22. 

Figure 1. Calculated structure (MM2) of (11) and result of n.0.e. difference studies. 

OH (11) 

Irradiation. Response. 

H22,65.53 3.4% to H2oa 
(dd, J = 9.8, 2.6Hz) 

H23,&.7 1 2.9% to H24 

(dd, J = 9.8, 1.8Hz) 0.9% to 24Mc 
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Heteronuclear correlation studies allowed complete assignment of (11) and partial assignment of aglycone (12) 

and Bla (13). These indicated that the published assignments7 fm C22 and C23 &odd be interchanged. TO 

provide corroboration for the 1% assignments of (11) and to positively assign quaternary carbons in (12) and 

(13) we have recorded 2D-INADEQUA- speotra of (11) and (12). that for (11) is shown in figure 2. This 

allows unequivocal assignments of all carbons and is in agmement with results from n.0.e and heteronucleat 

correlation studies. The 2D-INADEQUATE of aglycone (12) confirmed the assignments of C22 and C23 

derived from n.0.e and heteronuclear correlation data and also allowed positive assignment of quatemary 

carbons C4 and C14. A list of cormotions to the published data are given in Table 1. 

Figure 2. ZD-INADEQUATE and %I! assignment of (11) 
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Table 1. Selected 1H and 1% assignments. 

Resonance spimacetal(10) Fragment (11) Aglycone (12) Bla (13) 

I-I22 5.56 J=9.9, 2.6 I-Ix 5.53 J=9.8, 2.6 I-Ix 5.54 J=9.8. 2.6 Hz 5.54 J=9.9, 2.6 Hz 

I-I23 5.75 Jr9.9. 1.8 Hz 5.71 J=9.8, 1.8 Hz 5.76 J=9.8, 1.6 Hz 5.75 J=9.9, 1.8 Hz 

c22 128.8 127.9 127.7 127.7 

C23 135.6 135.1 136.0 136.3 

c4 - - 137.4 135.110 

Cl4 - - 138.6 137.810 

Molecular mechanics calculations11 on (11) revealed a rationalisation for the observed coupling constants Jaa 

and Jz.24. A fragment derived from the x-ray structure of B la12 was used as starting geometry. This rapidly 

minimised with little change. The calculated structure is shown in figure 1. The calculated H23-C23-C24-H24 

dihedral angle of 83’ correlates well with the observed J23~ (vicinal) coupling of 1.8 Hz,13 furthenuom, the 

angle between the mean plane of the 22-23 double bond and the C24H24 bond of 84’ is in excellent agreement 

with the observed J22,24 (allylic) coupling of 2.6 I-Ix.14 
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