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Abstract: The high field NMR application of the Moshr method has been succes&Uy applied 

to determine the absolute c.o&uation of a tstrrcyclic dihydroxydrimane derivative. l%e result 

indicates that highly fimctionalized drimanes from basidiomycetes correspond in their stereo- 

chemistry to (-)&imenol. 

Tetracyclic drimane sesquiterpenoids with a dioxacyclooctane moiety are charactexistic metabotites of 

several basidiomycetes. Ayer et aL1v2 obtained maraSmeOe (1) and some closely related derivatives, e. g. 

marasmone (2) and la,lhlihydroxymarasmene (3), 6om cultures of Murasmius urea&s. 3 is also produced 

by a Canadian Mniqvetulwn species iu addition to nmiopetal A (4) and allied compounds which are potent 

inhibitors of reverse transcriptase#. A driman e d erivative 5 with sihilar biological activity has recently been 

isolated l?om cultures of a Tarrmanian Kueheronzyces specie$. 
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The absoh&e stereochemistry of these highly fimc?ionalked drimanes hss not yet been determined. We 

chose the high field Nh4R modification of Moshe?s method 6.7 fir this purpose and applied it to (+> la, 15-di- 

hydroxymarasmene (3)* which occurs as a mixture of its C- I5 epimers. 

Treatment of 3 with both @H-b and @)-(+)-a-methoxy-a-@if&orome&yl)phe@ac&yl chloride 

(MTPA-Cl) in the presence of 4-(dime&ylamino)pyridinc (DMAP) yielded the (S)- and (@Ii-MTPA esters 6s 

and 6b, respectively. In each case & the C- 15 exe epimer was formed. 

6a, R = (.S)-MTPA 
6b, R = (R)-MTPA 

Table 1. IH NMR data of(S)- and (I?)-di-MTPA esters 6e and 6b, respxtively (400 MHz; 6 values in ppm; 

iu CDC13); A6 = 6(6a) - 6(6b) (A6 vatues in Hz). 

6a 6b 

6 hml JIHZI 5 [Ppml JIHZI A6 WI 

1-H 

2a-H 

2P-H 

3a-H 

3P-H 
5-H 

6a-H 

6BH 

7-H 

9-H 

11-H 

12-H 

13-H 

14-H 

15-H 

5.23 dd 

1.45 dddd 

1.40 dddd 

1.15 ddd 

0.81 ddd 

1.76 dd 

2.27 dm 

2.02 ddm 

5.71 s, br 

2.57 s, br 

5.60 d 

4.25 d, br 

4.35 d, br 

0.73 s 

0.19 S 

6.13 s 

2.512.5 

15.0/3.0/3.0/2.5 

15.5/15.0/4.Ol2.5 

15.5/ 13.0/3.0 

13.0/4.0/3.0 

11.5/6.2 

18.5 

i8.5/11.5 

3.6 

11.0 

11.0 

5.26 dd 

1.65 dddd 

1.99 dddd 

1.41 ddd 

1.18 ddd 

1.87 dd 

2.32 dm 

2.10 ddm 

5.69 s, br 

2.33 s, br 

5.48 d 

4.14 d, br 

4.31 d, br 

0.88 s 

0.66 S 

6.20 s 

2.5t2.5 

15.0/3.0/3.0/2.5 

15.0/14.8/4.0/2.5 

14.8/13.0/3.7 

13.Ol3.7I3.0 

11.516.2 

18.5 

18.5/11.5 

3.6 

11.0 

11.0 

-12 

-80 

-236 

-104 

-148 

-44 

-20 

-32 

+8 

+96 

+48 

+44 

+16 

-60 

-188 

-28 
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Figure 1. (A) Model to determine the absohrte conIigurations of MTPA derivative&. (B) AS vahres obtained 

for the MTPA esters of (+)- la, 15-dihydroxymaracrmene (3). A6 vahres in Hz (400 MHz). 

1H NMR anaIysis of each die&x and placing aII protons with A6 > 0 on the right side of the MTPA 

planesandthosewithA6cOonthe~sidcassborminFik 1 6.7 leads to the Sco@uration at C- 1 and C- 15 

of (+ > la, 15-dihydroxymarasmemo (3). MolecuIar modela iudicate that both MTPA residues exert a cooperative 

anisotropic effect in the diesters 6a and 6b, the MTPA residue at C- 15 having a major inIIuence on the protons 

at rings A and C. Due to the eI&ct of both MTPA residues, the observed chemicaI shift differences are much 

higher than in the examplea given in the Iiterature6~7. 

The absotie umIIguration of (+)-la,15dihydroxymarasmene (3) corresponds to that of (-~drimenolc 

and other drimane derivatives from higher plants, liverworts and fungilo. Since the remaining drimanes from 

Marasmius oreacks and Mniopetahm sp. are biogeneticagy close@ related to 3 the same stereochemimy can 

he proposed for these compounds. In the case of (->11,12-dihydroxydrimen6 corn Mniqetulum sp. this has 

been proved by total synthesisll. 

Experimentah Spectral data were recorded on the foIIowing instruments: 1H and DC NMR, Bruker AC-200 

and AM-400; ELMS, A.E.I. MS-50; IR, I’erkin-Elmer 1420; UV, Varian Gary 17; CD, Jobin Yvon CNRS 

Roussel-Jouan Dichrographe III. Optical rotations were recorded with a Perkin Elmer 241 polarimeter. The 

mp’s were determined with a Reichert hot-plate microscope and are uncorrected. Merck silica gel 60 (230-400 

mesh) was used for Ilasb chromatography. TIC was carried out on ahun&um foils coated with silica gel Merck 

60 F254. All solvents were distilled prior to it.%. 

Reparation of(s)- and (R)-MTPA Eater 6a and 6b: To a sohttion of 3 (13.5 mg) in CH2C12 (2.5 ml) were 

added successively DMAP (50 mg), NEt3 (20 pl), and a sohrtion of (RF(-)- [or (L?)-(+h] MTPACI(50 mg) in 

CH2C12 (1 ml). After stirring at 20 “C for 16 hours, the reaction mixture was dihrted with Et20 (40 ml) and 

washed consecutiveIy with saturated aqueous NH&l (2 x 30 ml), saturated aqueous NaHCO, (2 x 30 ml), and 

brine (2 x 30 ml). The organic phase was dried (Na+O4) and evaporated to give an oil, which was cbromato 

graphed on a silica gel c&mu. Ehttion with petroleum ether~~ - EtOAc (10: 1) gave (L+MTpA-ester 6a 

(12.4 mg) or (R)-MTPA-ester 6b (8.5 rng), respectively. (QMTPA-ester 6a: colorless oil; Rf 0.56 (petroleum 
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ether,60 - EtOAc, 5:l); [r~],,2~ +13 (c 0.60, CHCl& W &-M&N nm (Q) 208 (sh, l), 256 (0.07); IR 

(KBr) cm-l 2940, 1755, 1446, 1271, 1238, 1171, 1124, 1083, 1037, 996, 944, 865, 725; IH NMR, Table 1; 

HREEMS (70 eV; DI 180 “C) m/z (relative iutcnsity %) 698.2318 (12, M+, calcd for C35H360gFg 698.23 15), 

466 (51), 465 (92), 464 (SO), 232 (41), 231 (89), 203 (SO), 202 (59), 201 (60), 190 (43X 189 (lOO), 173 (SO), 

105 (78). (R)-MTPA-ester 6b: colorless oil; 4 0.45 @e&ohm ether&& - EtOAc, 5: 1); [a]#’ +72 (c 0.40, 

CHCI,); W &,,,$‘fa nm (E,,) 208 (sh, 1). 258 (ah, 0.09); IR (KBr) cm-l 2940, 1745, 1450, 1271, 1246, 

1215, 1167, 1116, 1077, 1031, 1015, 990, 859, 720; 1H NMR, Table 1; HREI-MS (70 eV; DI 180 “C) m/z 

(relative intensity %) 698.2317 (2, M+, calcd for Cs5Hs608F6 698.2315), 465 (89), 464 (39), 231 (87), 203 

(71), 202 (55), 201 (82), 189 (100). 
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