
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 January 2011
Access details: Access Details: Free Access
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

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Sugar Thiochemistry. First Synthesis of 1,5-Dithio-D-Glucopyranose and
Related Thia-Analogs of Glucosinolates
Benoit Josepha; Patrick Rollina

a LCBA-URA n˚ 499, Université d'Orléans, Orleans Cedex 2, France

To cite this Article Joseph, Benoit and Rollin, Patrick(1993) 'Sugar Thiochemistry. First Synthesis of 1,5-Dithio-D-
Glucopyranose and Related Thia-Analogs of Glucosinolates', Phosphorus, Sulfur, and Silicon and the Related Elements,
74: 1, 467 — 468
To link to this Article: DOI: 10.1080/10426509308038167
URL: http://dx.doi.org/10.1080/10426509308038167

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509308038167
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Sulfur, and Silicon, 1993, Vol. 74, pp. 467-468 0 1993 Gordon and Breach Science Publishers S.A. 
Reprints available directly from the publisher Printed in the United States of America 
Photocopying permitted by license only 

SUGAR THIOCHEMISTRY. 
FIRST SYNTHESIS OF 1,s-DITHIO-D-GLUCOPYRANOSE AND 

RELATED THIA-ANALOGS OF GLUCOSINOLATES. 

BENOIT JOSEPH and PATRICK ROLLIN 
LCBA-URA no  499, UniversitC d'OrlCans, BP 6759,45067 OrlCans Cedex 2, 

France. 

Abstract A synthesis of the first representative of a new class of dithiosugars, 
2,3,4,6-tetra-0-acetyl-1,5-dithio-~-D-glucopyranose 3 was devised, then 
applied to the elaboration of the first thia-analogs of glucosinolates. 

Glucosinolates are a structurally homogeneous class of more than 100 
compounds - mostly encountered in the Crucijierue family - which display marked 
physiological activity through hydrolysis by myrosinase (thioglucoside 
glucohydrolase EC 3.2.3.1) and subsequent wansfonnations of the enzymatically 
released agluconesl. 

Thorough study of the action of myrosinase requires structurally-modified 
substrates such as alplia-glucosinolates2 or "non-gluco" glycosinolates3. We now 
report a synthetic pathway to thia-analogs of natural and artificial glucosinolates. 

Anoineric activation of 5-thio-D-glucopyranose l4 to the corresponding l-a- 
and 1-P-bromo derivatives5 2a and 2b allows the smooth conversion of the 
monothiosugar into 2,3,4,6-tetra-O-acetyl- 1,5-dithio-P-D-glucopyranose 36 according 
to a modified Cemy methodology7 (ca. 35% overall yield). 

H O  HO fi OH 1)Ac20. Pyr - AcO& AcO + ACO& AcO B r  
A c O  
2 b  

OH 2 )  H Br /AcOH Br 
1 2 a  

2 a  o r  2 b  ~ AcO& AcO SH + a anomer 
1 )  thiourea, bu tanone  

2)K~S205,  CHCIJH20 Ac 0 
@ / a :  85/15 3 

In analogy with previously described procedures*, nucleophilic addition of 3 
on miscellaneous in situ generated nitrile oxides afforded with good yields (7045%) 
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protected 1,5-ditliio-~-D-glucopyranosyl (a-thiohydr~ximates~. 0-Sulfation of the 
hydroxyimino moiety followed by selective deprotection of the thiosugar unit yielded 
thia-analogs of artificial (4a) and natural (4b-d) glucosinolateslO. 

OSOJ-K' 1) A-CN+O- 

2 )  Pyr-SO3 complex H O f i s y ! ,  HO 
3) aq.KHC03 
4)MeOK, MeOH OH A 

3 

4a  -d 
A = a phenyl c 2-phenylethyl 

b benzyl d indol-3-ylmethyl 

Further investigation of the reactivity scope of 3 and related dithiosugars is 
currently under way in our Laboratory. 
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Hz, H-64, 3.82 (ft, lH, J I , ~  10.3 Hz, H-I), 5.02 (ft, lH, J3,4 9.9'Hz, H-3), 5.09 (ft, lH, 
J2,3 9.9 Hz, H-2), 5.28 (ft, lH, J, 9.9 Hz, H-4). I3C-NMR (CDCI,): 6 (ppm) 41.0 
(C-l), 45.2 (C-2), 60.9 (C-6), 71.7'(C-3), 74.1 (C-2), 76.5 (C-4). MS(C1, NH3): m/z = 
398 (M + NH4)'. 
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8) M.C. Viaud & P. Rollin, Tetrahedron Lett., 2, 1417 (1990) and references cited. 
9) All new compounds were characterized by optical rotation, 300 MHz 'H-NMR 
and high resolution mass spectrometry. 
10) Selected data for 4d: amorphous solid, [a],, -3" (c 1.0, CHC13), 'H-NMR (D20): 
6 (ppm) 2.37 (in, lH, H-5), 2.97 (ft, lH, J3.4 9.1 Hz, H-3), 3.42 (ft, lH, J4,5 9.5 Hz, H- 

J s , ~ ~  5.1 Hz, Jba,bb 12.1 Hz, H-6a), 4.20 (d, lH, J1,2 10.4 Hz, H-I), 4.25 and 4.45 (2d, 
2H, Jgem 16.1 Hz, H-8b and H-ga), 7.24 (ft, lH,  J,i6i . .  7.1 Hz, H-5i), 7.31 (ft, lH, H- 
6i), 7.41 (s, lH, H-2i), 7.57 (d, lH, J7i6i 7.9 Hz, H-7i), 7.81 (d, lH, J4i5i 7.9 Hz, H- 
4i). Hi refers throughout to the indole inoiety. 

(m, 1H', H-5), 4.12 (dd, 1H, J=, 6b 3.1 Hz, H-6b), 4.23 (dd, 1H, J, ba 5.5 Hz, J6a,3, 12.2 

4), 3.50 (ft, 1H, 52.3 9.5 Hz, H-2), 3.69 (dd, lH, J5,3, 3.3 Hz, H-6b), 3.75 (dd, lH, 
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