
This article was downloaded by: [The University of Manchester Library]
On: 23 December 2014, At: 01:26
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

Montmorillonite Clay Catalysis
I: An Efficient and Convenient
Procedure for Preparation of
5(6)/5′(6′)-Unsaturated 3β-
Disteryl Ethers
Tongshuang Li a , Huizhang Li a , Juanli Guo a &
Tongshou Jin a
a Department of Chemistry , Hebei University ,
Baoding, 071002, China
Published online: 23 Aug 2006.

To cite this article: Tongshuang Li , Huizhang Li , Juanli Guo & Tongshou Jin
(1996) Montmorillonite Clay Catalysis I: An Efficient and Convenient Procedure for
Preparation of 5(6)/5′(6′)-Unsaturated 3β-Disteryl Ethers, Synthetic Communications:
An International Journal for Rapid Communication of Synthetic Organic Chemistry,
26:13, 2497-2502, DOI: 10.1080/00397919608004562

To link to this article:  http://dx.doi.org/10.1080/00397919608004562

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views

http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919608004562
http://dx.doi.org/10.1080/00397919608004562


expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the
Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

T
he

 U
ni

ve
rs

ity
 o

f 
M

an
ch

es
te

r 
L

ib
ra

ry
] 

at
 0

1:
26

 2
3 

D
ec

em
be

r 
20

14
 

http://www.tandfonline.com/page/terms-and-conditions


SYNTHETIC COMMUNICATIONS, 26(13), 2497-2502 (1996) 

MONTMOFULLONITE CLAY CATALYSIS I: AN EFFICIENT AND 
CONVENIENT PROCEDURE FORPREPARATION OF 5(6)/5'(6')- 

UNSATURATED 3PJ'P-DISTERYL ETHERS 

Tongshuang Li,* Huizhang Li, Juanli Guo and Tongshou Jin 

Department of Chemistry, Hebei Universiv, Baoding 071 002, China 

Abstract: In the presence of montmorillonite K 10, 5(6)-unsaturated sterols (1) 
were heated at refluxing temperature in dichloromethane to provide 5(6)/5'(6')- 
unsaturated 3P,3'P-disteryl ethers (4) in 69-73% yield. The mechanism of the reaction 
was discussed. 

Under some conditions disteryl ethers are formed by dehydration of sterols, e.g. 

cholesterol, stigmasterol and sitosterol[1-6]. They are also detected from the industrial 

refining of fats and oils where they are presumably formed by the action of acidic 

bleaching earth on sterols which are minor constitutents of fats and oils[W 

Therefore, the detection of disteryl ethers in fats and oils may be useful as evidence 

of industrial bleachingrlo-l 11. 

In a current research of our simulation of diagenesis of natural sterols under acidic 

clay minerals, disteryl ethers are proposed to be very early diagenetic intermediates 

of sterols. Consequently, a series of disteryl ethers are required for this study. 

Numerous publications describe the formation of disteryl ethers during various 

chemical reactions of sterols[l-611, but in a view point of synthesis none of those 

* To whom correspondence should be addressed. 
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1 
+ 
2 3 

schenu: 

Table. Formation of disteryl ethers fiom sterols catalyskd by mnlmorilbnite K 10 

Mry R1 R2 Reactiontime@) Product Isolatedyield(%) mp("C) 

la  y")' H 6 

/ 
l b  y'"r H 13 - 

Id yo H 12 

3a 12 

4a 73 200-203 
197-200161 

4b 72 192-194 
192- 194M 

4c 69 206-209 
208-2 lo['] 

4d 71 225-227 

4e 70 272-274 

4a 69 200-203 
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MONTMORILLONITE CLAY CATALYSIS. I 2499 

method gave satisfactory results either due to low yield or the reagent was not readily 

availablef41. The spectroscopic data of some disteryl ethers were also reported[61. 

Montmorillonite, a class of acidic clays, have been widely used in organic 

s y n t h e s i ~ [ ~ ~ - ~ ~ ]  due to their readily available, ease of set up and of work up, mild 

experimental condition and high yield and/or selectivity. We wish to report here an 

efficient and convenient procedure for preparation of 5(6),5'(6')-unsaturated 30,3'P- 

disteryl ethers catalysized by montmorillonite K 10. 

As shown in Table, in the presence of montmorillonite K 10, several side chain 

varied sterols (la-le) were heated at refluxing temperature in dichloromethane for 6- 

13 h to give corresponding disteryl ethers (4a-4e) in 69-73% yield. The configuration 

of C-3 in the products 4 was complete retention as indicated by IH and I3C NMR 

spectra. We have also reacted cholestd-en-3a-01 (9, Sa-cholestan-3P-01 (6), 

ergosterol (7) and vitamin D, (8) in the same conditions as 1 for 10 h, but none of 

these reactions gave the proposed disteryl ethers. Sa-Cholestan-30-01 (6)  mainly 

provided backbone rearranged cholestenes as reported1201. In the other three cases, 

cholest-5-en-3a-01 (5), ergosterol (7) and vitamin D, (8) remained unchanged. 

Further, 3a,5-cyclo-5a-cholestan-6~-ol (3a) gave 4a (69%) and l a  (5%). These 

results suggested that disteryl ethers 4 were produced through the same carbonium 

intermediate 2 from 1 and 3 (Scheme). This was also supposed by literature14J. 3a- 

Hydroxy is not an easily leaving group as it occupies an axial position in 5. The 

conjugated double bonds in 7 and 8 prevent their formation of carbonium 2. 

In conclusion, we provided an efficient and convenient method for preparation of 

5(6)/5'(6')-unsaturated 3 P,3'P-disteryl ethers. 

Experimental 

Melting points were uncorrected. Elemental analysis were performed on a PE-2400 

instrument. IR spectra were recorded on a PE-983G as liquid films. IH and 
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2500 LI ET AL. 

NMR spectra were measured on a Bruker AM-400 or on a Bruker AC-80 

spectrometer (TMS, CDCI,). Mass spectra were determined on a VG-7070E 

spectrometer (EI, 70 eV). Montmorillonite K 10 was purchased from Fluka and dried 

at 1OO.C for 1 h prior to use. 

General procedure: A mixture of sterol (1, 1.00 mmol) or 3a,5-cyclo-5a- 

cholestan-6P-01 (3a, 386 mg, 1.00 mmol), montmorillonite K 10 (400 mg) in 

dichloromethane (20 mL) was heated under stirring at refluxing temperature for 6-1 3 

h as indicated in Table till the the substrate was disappeared (TLC). After cooling, 

the catalyst was removed by filtration and the solvent was evaporated under reduced 

pressure to give a light yellow solid. The crude product was chromatographied on 

silica (200-300 mesh), eluted with petroleum ether (b.p. 60-9O.C) or the mixture of 

petroleum ether and diethyl ether to afford crystalline disteryl ether 4. The melting 

points and 'H NMR data of 4a, 4b and 4c agreed well with those reported[aI ( Table). 

4d: mp 225-227OC (colorless needles from acetone); C42H62O3 required C: 

82.03%, H: 10.16%, found C: 82.13%, H: 10.17; v,, 2940, 1700, 1456, 1352, 

1095cm-l; 6,(80 MHz) 0.63(6HY s, 18,18'-H6), 1.00(6H, s, 19,19'-H6), 2.12(6H, s, 

21,21'-H6), 3.29(2H, m, 3a,3'a-H2), 5.35(2H, d, J=4 Hz, 6,6'-H2)ppm; 6~(100 MHz) 

(number of carbon) 13.18(18), 19.34(19), 21.03(11), 22.77(15), 24.45(21), 29.35(2), 

31.50(12), 31.60(7), 31.60(8), 36.62(10), 37.37(1), 38.61(16), 39.95(4), 43.96(13), 

50.06(9), 56.70(14), 63.67(17), 76.22(3), 121.02(6), 141.25(5), 209.48(20)ppm; m/z 

(%) 614(M+, 2.4), 449(0.7), 364(1.9), 314(48), 299(100), 298(100), 281(67), 

161(77), 149(62), 121(5 1). 

4e: mp 272-274OC (colorless plates from acetone); C38HS403 required C: 81.67%, 

H: 9.74%, found C: 8l.62%, H: 9.83%; v,, 2940, 1733, 1452, 1372, 1095cm-1; 

6,(400 MHz) 0.894(6HY s, 18,18'-H6), l.O37(6H, s, 19,19'-H6), 3.299(2H, m, 3a,3'a- 

H2), 5.376(2H, d, J=5.0 Hz, 6,6'-H2)ppm; dC(100 MHz) 13.48(18), 19.35(19), 

20.27(1 l), 21.61(15), 29.25(2), 30.76(12), 31.37(7), 31.42(8), 35.76(16), 36.90(10), 
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MONTMORILLONITE CLAY CATALYSIS. I 2501 

37.75(1), 39.97(4), 47.48(13), 50.26(9), 51.70(14), 76.15(3), 120.55(6), 141.42(5), 

221.03(17); m/z (%) 558(M+, 0.4), 327(0.3), 286(28), 271(100), 253(24), 175(9), 

161(12), 147(12), 119(14), lOS(20). 
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