
Tetrahedron Lettera No. 14, pp 1349 - 1352, 1974. Pergomon Prar4. Printed in Great Rritah. 

Degraded and extended hopane derivatives CC37 to C3Sl 

as ubiquitous geoohemlcal markers 

A. Van Dorsselaer, A. Ensminger, C. Spyckerelle, M. Dastillung, 

0. Siesklnd, P. Arplno, P. Albrecht and G. Clurisson 

Laboratoire de Chimle Organique des Substances Naturelles, 

Associe au CNRS, Instltut de Chimle, Unlversite Louis Pasteur, 

1 rue Blaise Pascal, 67006 Strasbourg, France. 

and 

P.W. Brooks, S.J.Gaskell, t3.J. Kimble, R.P. Philp, J.R. Maxwell 

and G. Eglinton 

Organic Geochemistry Unit, School of Chemistry, University of 

Bristol, England. 

[Received in UK 1 February 1974; accepted for publication 20 Fabrusuy 1974) 

Of the wide variety of trlterpene families which occur in the 
1 

contemporary biosphere , only a few, usually as the parent alkanes or dehydro- 

genated derivatives, have been recognized among the organic compounds isolated 

from geological sources. Thus oleanane and rearranged oleananes occur in crude 
2 

oils , 3-desoxyallobetulin derivatives in a crude oil 
3 

and in peats and brown 
4 

coals , [17oH1 hopane’ and gammacerone 
6 

in Green River oil shale, isoarborinol 

and the corresponding. ketone In Messel oil shale’, [17aHl hopane and a rearran- 

ged trisnorhopane in crude oils6, and hopane 1 and homohopane i in Messel 
9 

shale . These complex molscules can be useful in tracing the chemical reactions 

which occur in the geological environment during the decay of biological organic 

materials 8 ultimately, after millions of years, these reactions lead to the 

fossil energy sources such as coal, petroleum or natural gas. 

We note that pentacyclic triterpenes of the hopane family 

(‘27 - CJ51 are, in fact, important bioZogica2 markers which are found in 

almost every sample of sedimentary organic matter ue have investigated to date. 

Their ubiquitous occurrence, taken with the fact that they are often abundant 

components of the organic extracts, implies previously unsuspected simitari- 

ties in their origin and in the processes leading to their formation. 
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Table 1. Hopane derivatives from geological sourceS*. 

@ R2=H @R2=Me 

@ R4=H @RJie @R4=Et @R4=n-C,H, TtZ h = n-C,H, 

G? R4= n-&H,, @R4= II-f&H,, 2 R4= CH,CO,H ** 2 R4= (CH,),GO,H 

X 
Circled numbers: structures substantiated by glc-ms and glc [colnjection on 
capillary columns.1 with authenticated synthesised samples. The other struc- 
tures ara tentative (glc-ms and UVI, no direct comparison with authentic 

xx samples, 
Compounds ?g-?E, are often present as a mixture of 22 S and 22 R epimers. 
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Table 2. Occurrence of hopane derivatives in sediments and crude oils. 

Sample 

Esthwaite Water,Rostherne 
Were and Grasmere sedi- 
ments (England1 

Atlantic Ocean sediment 
(Mauritania1 

Baltic sea sediments 

Gulf of Mexico sediment 

Yallaurn lignite 
[Australia] 

Vessel oil shaleg’17 
(Germany) 

Bouxwiller shale (France1 

Monat shale (France) 

Stockstadt shale 
(Germany I 

Green River 011 shale 
[U.S.A. I 

Gaboon shale 

Atlantic Ocean sediment 
(Bermuda) 

Aquitaine basin sediments 
(France1 

Medlano oil shale [Spain1 

Lorraine coal [France] 

Crude oils from : 

Aquitaine basin [France) 

Nigeria, Lybla, Iran 
Kuwait, Texas 

AE OPi&l Compounds identified 

Recent (O-50 yrsl Lacustrine &$!x *?.6.?$-?.0 

Recent [ < IO6 yrsl Marine E.!.r! 

Recent [ < IO5 yrsl Marine 

Pleistocene IlO” yrsl Marine 

?-$,P,!j*??,?$,?D-?~ 
7X16 
I 

Miocene (25~10~ yrsl Terrestrial zQ.22 

Eocene (50~10~’ yrsl 

Eocene [50x1G6 yrsl 

Eocene (50x10~ yrsl 

Eocene (50x10 
6 

yrs I 

Eocene T50x106 yrsl 

Lacustrine !-p.?:,??,?$I6-20, 

?!*1! 

Lacustrine ?-!.1.:*?; 

Lacustrine 2-f 

Lacustrine 1.p* ii-;: 

Lacustrine !~.?;5*;~ 

Marine ?,~,!,??-?~,!5,?O,?P-?~ 

Marine 
,*I6 
P 

Cretaceous and Juras- Merlne 
slc(150-200~10~ yrsl 

11-13.16.18-24 I. _I I. is PI 

Jurassic(160x106 yrsl Marine ?$.ji-?$ 

Carboniferous 
(275~10~ yrsl 

Terrestrial !?-?z,?l,?l,lp-?$ 

Creteceous and6Juras- Marine 
sicT150-200x10 yrsl 

>25x106 yrs Marine 

111 

121 

131 

141 

151 

161 

171 

161 

* Comparison with mass spectrum of authentic ! alone. 
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