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The sediments analysed were two Cretaceous black shales from the Southern Atlantic, 

collected in the Angola basin during the Deep Sea Drilling Project (leg 40). The organic 

rich sediments were deposited during the early stages of the opening of the Atlantic Ocean 

in a confined environment, favouring a good preservation of the organic matter 12,13_ Typi- 

tally 15 g of powdered shale were extracted with chloroform and the extract was separated 

by Si02 chromatography as described previously 12. Analysis by coupled GC-MS14 showed that 

the aromatic hydrocarbon fraction contained several compounds derived from hopanoids and 

steroids, reflecting the bacterial and planktonic origin of the organic matter 12. One of 

the major peaks in the high molecular weight range of this fraction showed a mass spectrum 

compatible with structure 1 (figure 1) 15. Indeed, this spectrum displayed a major peak at 

m/z = 191 (fragment b) along with a fragmentation at m/z = 369 (fragment d), which are cha- 
16 

racteristic features of hopane triterpanes . The base peak at m/z = 97 (fragment a) was ty- 

pical of a thiophene moiety. Furthermore fragment b was inferior in intensity to fragment c 
17 

(m/z = 287), which is rather characteristic of the 176(H),216(H)-hopane series . 

In order to establish this structural hypothesis we have synthesised compound 1 

following the scheme described in figure 2. The starting material was homohop-30-ene 3, 

which was prepared previously from hop-22(29)-ene (diploptene)18. The final product was a 

mixture of two diastereomers at C-22 which were separable by high resolution gas chromato- 
19 

graphy . The mass spectra of the two stereoisomers and that of the geological compound we- 

re identical. Furthermore the natural product coeluted with the least volatile isomer on 

two phases on capillary columns (25m x 0.25mm, SE 54 and OV 1701) ; it was therefore assumed 

to be 22 R by analogy with related hopanoids 
20,21 . 

No isomerisation at C-22 was effective in these sediments, confirming their low 
12 

degree of thermal stress . Although other sulfur compounds related to terpenoids seem to 

be present, higher or lower homologues of 1 were not detectable. Stereoisomers of 1, presu- 

mably at C-17 (fragment c much smaller than fragment b) and C-21 were detected, however, 

along with I, in a slightly more mature sediment from Tunisia 
22 . 

23 
As sulfur containing triterpenoids have rarely been reported in living organisms , 

it is more reasonable to assume that the thienylhopane 1 has been formed by a diagenetic - 
process during early stages of sedimentation in the subsurface. A likely biological precur- 

sor would be bacteriohopane tetrol 2, a surrogate of sterols in bacterial membranes 24 , 

which bears the same carbon number as 1. This compound which has been reported in recent 

muds21 
- 

11 and is a well recognised precursor of fossil hopanoids , could have undergone a cy- 

clisation reaction, perhaps mineral matrix catalysed, with H2S, which is widely produced 

in the subsurface by sulfate reducing bacteria 
25 . The latter must have indeed played an acti- 

ve role in confined environments such as the black shales at their time of deposition. This 

hypothesis is now being checked by simulation experiments with model compounds. 
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