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ABstracl: Absolute stereochemistry of non-adjacent bis-tetrahydrofuranic acetogenins has been 

established by comparison of the ‘H-NMR data of their MTPA esters with those of optically active 

model tetrahydrofurans. 12R, 15S, 16S, 19R, 2OR, 23R, 24s configuration was assigned for 

squamostatins-B and-D, whereas 12R, 15S, 16s. 19R, 2OR, 23R, 24R configuration was assigned 

for squamostatins-C and -E. 

Annonaceous acetogenins have amacted much interest these years because of a wide range of biological 

activities and unique structures.’ These teuahydrofuranic acetogenins are classified into thtee types according 

to the numbers of tetrahydrofuran rings and their connection patterns. i.e., mono-tetrahydrofnran, adjacent 

bis-tetrahydrofuran and non-adjacent bis-tetrahydrofuran.’ The determination of aU the stereochemical issues 

has been an important concern because of their multiple steteogenic centers. McLaughlin’s group’ and ours3 

have recently developed a method to predict absolute configuration of the adjacent bis-tetrahydrofuran moiety 

of the second type of acetogenins. However, little has been known on the absolute configuration of the third 

type of acetogenims. The determination of the absolute stereochemistry of the non-adjacent bis-tettahydrofuran 

moiety of squamostatins-D (1)) -E (Z), -B (3), -C (4) and -A (5)) which were recently isolated from the seeds 

of Annonu squanwsa,4T 6 is described in this paper. 

1: X=H, Y=H 
3: X=H,Y=oH 
5: X=ClH.Y=H 

thRo/ffans 

0 

2: Z=H 
4: &OH 

The stereochemistry, C-l 5/C- 16-&x1, C- 19/C-2O-~hreo. C-23/C-24-eryth, was assigned for 1, 3 and 5, 

whereas C-23/C-24-t&~ was assigned for 2 and 4 by the application of Born’s rule.5*6 Further, trans 

orientation of two substituents on two tetrahydrofuran rings (C-12/C-IS-wmt.s and C-20/C-23-Pans) was &so 

established for l-5 by “C-NMR comparison with stereochemically defined model mono-tetrahydrofurans.6 

Moreover, the absolute configuration of the lactone moiety was determined to be 36s for l-5, and 4R for 3 

and4.26 
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Table I. Diffemnces in the Ckmical Shifts (As+, Values in 8) between (R)- and (S)-MI-PA Esters of 1 and 2’ 

b-11 H-12 s-13 II,-14 H-15 H-16 b-17 H,-18 H-19 H-20 Y-21 H&Z2 H-23 H-24 Hr25 

We initially applied an advanced Mosher method’ for prediction of the absolute configuration of ttre 

stemogenic centers in non-adjacent bis-tetrahydrofurau moiety. Table I summarixes the A,, values, which 

were obtained from the ‘H-NMR data of t+(R)- and (S)-MTPA esters of 1 and 2. It can be predicted that 

both 1 aud 2 have 16s configuration (therefore, 12R, lSS, IaS) in terms of the positive AM values for 

H-l 1 to H- 15. Further, the relatively large negative Ass values of Hz-21 and Hz-22 may suggest that 2 has 

19R, 24R configudor~ However, it seemed to be difficult to predict the absolute stereockmistry of all 

stereogeuic centers of 1. The lH-NMR comparison studies were canied out for (R)-MTPA esters of stereo- 

chemically d&led model compounds to overcome this difficulty and to confirm the aasigmnent described 

above. It can be anticipated that the chemical shift of H-12 of ui-(R)-MTPA ester of 1 would be signikantly 

inlluenced by the C-16Oh4TPA group, but much less by C-19- and C-24-OMTPA groups. Similariy the 

chemicat shift of H-24 would be influenced significantly by C-19-OhlTPA group, but not much by C-16 

OIviTPA group. In this line, the chemical shift of H-12 of tri-(R)-MTPA ester (la) of 1 was companzd with 

those of (R)-M’IPA esters of rhreo, ~rurs-(2R, JS)-2-heptylJ-( 1-hydroxyheptyl)teuahydrofumn (6) and its 

antipode(7).‘~chemicalshiftofH-l2oflawasingoodagreementwiththatof6,ratherthan7,thus 

strongly supporting that 1 has 12R, lSS,16S configuration (Fig. 1). Similarly the comparison of the chemkal 

shift of H-24 of 1 a with those of di-(R)-MTPA esters of e@hro, threo, ~wzr- (2R, SR)-di-( I-hydroxypentyl)- 

tetrsbydrofuran (8) and its antipode (9) concluded that 1 has 24s configuration. These results imply that 1 has 

12R, 15S, 16s. 19R, 2OR, 23R, 24s absolute configuration. Similar ‘H-NMR comparison (Fig. 2) of tri- 

(R)MTPA ester (2a) of 2 with those of 6 and 7 as well as tAreo,tRreo,tmns-(2R,SR)-di-(1-hydtvxypenty& 

tetrahydrofuran (10) and its antipode (1 l)sestabiished that 2 has 12R, US, KS. 19R, 2OR, 23R. 24R. 

‘Ihe same stereochemistry as in 1 was assigned for 3 because the chemical shifts of the oxymethine protons 

of non-adjacent bis-tetrahydrofumn moiety of tern-(R)-MTPA ester of squamostatin-B (3) were essentially 

identical with those of 1 a. Similarly the absolute conf@uration of 4 was determined to be the same as 2. 

Squamostatin-A (5) is a C-28 hydroxylated non-adjacent his-tetrahydrofuranic acetogenin.’ The absolute 

steteochemisuy of 5 could be predicted as follows. The chemical shifts of H- 12, - 15, - 16, - 19, aud -20 of 

tetm-(R)-MTPA ester (5 a) of 5 were essentially identical to those of 1 and 3 . The chemid shifts of H-23 

and H-24 of Sa were shifted upfield by oz. 6 0.08 and 0.10, respectively, from the corresponding sigruls of 

la. The same magnitu& of upfield shifts was observed in the chemicat shifts of H-23 and H-24 of (R)- 

MlFA esters of squamocing and its 2%deoxy compound (squamocin-L)? Therefore, it can be assumed that g 

has 12R, 15R, lf5S, 19R, 2OR, 23R, 24S, 28s configuration. 

In conclusion, we have established the configuration of all the stemogenic centers in the non-adjacent bk- 

tetrahydrofuran moiety by comparing the &n&al shifts of H- 12 and H-24 separately with those of the 

appropriate model MTPA esters. This is the first report on the absolute configuration of two stemochemical 

types (1,3 and 5 vs. 2 and 4) of non-adjacent his-tetrahydmfurans. To date approximately ten acetogenins 
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Fig. 1. ‘H-NMR Comparison of 1 a and 6 - 9 (500 MHz. CDCI,) 
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Fig. 2. ‘H-NMR Comparison of 2a, 10 and 11 (500 MHz, CDClJ 

(For comparison with 6 and 7, refer Fig. 1) 

of this type have been reported. We strongly recommend that this type of acetogenins should be defined 

stereochemically on the basis of the ‘H-NMR data of (R)-MTPA esters presented in this paper. 
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