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FACILE BROMINATION OF O-BENZYLIDENE SUGAR
AND THP ETHERS WITH NBS IN CHLOROFORM IN
THE PRESENCE OF AIBN

Sushil Raina, Kamal K. Srivastava, E. Sampath Kumar, and Vinod K. Singh*

Department of Chemistry, Indian Institute of Technology
Kanpur, India - 208 016

Abstract: N-Bromosuccinimide in chloroform in the presence of a catalytic
amount of AIBN is found to cleave O-benzylidene sugar into bromobenzoate in
efficient manner. THP-ethers were cleaved into bromides and bromo-esters in
high yield.

Free radical bromination of O-benzylidene sugars with N-bromosuccinimide
(NBS) in carbon tetrachloride is a well established way of preparing bromo deoxy
sugar benzoates.! It is also shown that the same type of reactions can be brought
about with bromotrichloromethane (BTM) under u.v. irradiation.?2 As a part of our
programme on synthesis of upper half of azadirachtin, a natural product isolated

from neem trees, we required to prepare bromobenzoate 2. Although reaction of 1

with NBS in CCly at reflux temperature under reported conditions? provided the 2

*To whom correspondence should be addressed.
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in satisfactory manner, we herein report a modified procedure for the same
transformation using NBS-AIBN in chloroform. We also report a cleavage of THP

ethers into bromo-esters and/or bromide under the same condition.
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The reaction of the O-benzylidene sugar 1 in dry chloroform with
NBS in the presence of a catalytic amount of AIBN at reflux temperature (closed
system) for 15-30 min provided the bromobenzoate 23 in more than 76% yield.
Thus, with this modified condition the reaction time is reduced. Although there is
not a major advantage with NBS-AIBN in chloroform for the transformation 1 to
2, the polar solvent might facilitate the solubility of substrates which are sparingly
soluble in CCly. The obvious difference is seen in the cleavage of THP ethers
(Table) which are resistant with NBS (with or without AIBN) in CCly even under
prolong heating. The THP ether of primary alcohol is cleaved to provide d-
bromoester as the only product. But, in case of secondary THP ether, as expected,
we obtained mixture of alkyl bromide and 8-bromoester where the later is in major
proportion.

It is proposed that the reaction proceeds via radical intermediate 3. The HBr
formed in the reaction, by abstraction of hydrogen, reacts with NBS to produce
bromine which can react with the radical intermediate 3 in two ways as shown in
the scheme. Formation of ketones or aldehydes in few cases can be explained by
the abstraction of the benzylic hydrogen. It is clear from the table that as the

stability of benzylic radical is increased, the formation of carbonyl compound is
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Table
NBS, AIBN, CHCl;,
R-oTHp Seflux. 15-30min ¢ ) 00-CH,-CHy-CHy-CHyBr + R-Br
A B
Entry R Ratio® of A & B Yield for major compound (%)
I.  Me-CHajs-CH,- 100 : 00 74
2. Cyclohexyl- 86:14 86
3. Menthyl- 82:18 80
4, Ph-CH,- 15:85 30°
5. Ph-CH- 0:100 61°¢
Me
6. Ph,-CH- 0:100 37¢

2The ratio was determined by H NMR analysis of the crude mixture. bLower isolated
yield is due to decomposition of benzyl bromide. 5% of benzaldehyde is also obatined.
€25% of acetophenone was also isolated. 440% of benzophenone was also obtained.

i Br rié\"og-\

R/O (@) BI‘z R/ U BI‘2
—_—
/N
0
R-0-CO-CH,-CH,-CH,-CH,-Br R-Br + C\f

Scheme: Mechanism for the cleavage of THP ethers
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increased. Although we have not isolated the bye-product, §-valerolactone, its

presence was noticed in the IH NMR spectrum of the crude reaction mixture.

Experimental Section?
General Procedure: The O-benzylidene sugar 1 or THP ether (2 mmol) in dry
chloroform (5 ml) was treated with NBS (2.5 mmol) in the presence of a catalytic
amount of AIBN at reflux temperature (closed system) for 15-30 min (Colour of the
reaction mixture changed from heterogeneous colourless to homogeneous red, and
finally to homogeneous colourless). The solvent was removed on rotavap in vacuo
and the crude was purified over silica gel. The 23 was obtained in more than 76%
yield. The THP ethers cleavage results are summarized in the table.
S-Bromoester from decanol THP ether (entry 1); Ry 0.56 (2% EtOAc:Pet.-
ether); IR (thin film) 1730 cm-!; I'H NMR (60 MHz, CCly) 80.9 (1, J = 5 Hz, 3H),
1.33 (bs, 16H), 1.83 (m, 4H), 2.30 (1, J = 6.5 Hz, 2H), 3.47 (1, ] = 6 Hz, 2H),
4.10 (1, J = 6.5 Hz, 2H); 13C NMR (20 MHz, CHCl3) 814.0, 22.7, 23.6, 26.0,
28.7, 29.3, 29.5, 30.9, 31.7, 31.9, 32.1, 32.8, 334, 64.7, 173.3; FABMS m/z
321 (M*); Anal. calcd. for C1sH902Br1: C, 56.07; H, 9.03; O, 9.97; Found: C,
56.4; H, 9.12; O, 10.02.
8-Bromoester from cyclohexyl THP ether (entry 2): IR (thin film) 1720 cm-
1. IH NMR (60 MHz, CCly) 80.8 - 2.1 (bm, 14H), 2.3 (1, ] = 6.5 Hz, 2H), 3.40
(t, ] = 6 Hz, 2H), 4.63 (bm, 1H). Anal. calcd. for C;1H1902Br: C, 50.19; H,
7.22: O, 12.17; Found: C, 50.24; H, 7.12; O, 12.42.
5-Bromoester from menthyl THP ether (entry 3): IR (thin film) 1720 cm-1;
IH NMR (60 MHz, CCly) 80.5 - 2.1 (bm, 22H), 2.3 (1, J = 6.5 H, 2H), 3.4 (¢, J
= 6.2 Hz, 2H), 4.62 (bm, 1H); FABMS m/z 319 (M*). Anal. calcd. for
C15H270,Br: C, 56.43; H, 8.46; O, 10.03; Found: C, 56.14; H, 8.42; O, 10.22.



Downloaded by [Computing & Library Services, University of Huddersfield] at 03:01 28 December 2014

O-BENZYLIDENE SUGAR 125

Acknowledgement: We thank Council of Scientific & Industrial Research,

Government of India for financial support.

References and Notes

1. (a). Hanessian, S. Carbohydr. Res. 1966, 2, 86. (b). Hanessian, S.; Plessas,
N. R. J. Org. Chem. 1969, 34, 1035. (c). Failla, D. L.; Hullar, T. L.; Siskin,
S. B. Chem. Commun. 1966, 716.

2. (a). Chana, J. S.; Collins, P. M.; Farnia, F.; Peacock, D. J. Chem. Commun.
1988, 94. (b). Collins, P. M.; Manro, A.; Opara-Mottah, E. C.; Ali, M. H.
Chem. Commun. 1988, 96.

3. For a review on reactivity of cyclic acetals of sugars, see: Gelas, J. Adv.
Carbohydr. Chem. biochem., 1981, 39, 71.

4. For general introduction, see: Bhuniya, D and Singh, V. K. Synth. Commun.

1994, 24 , 1475.

(Received in the UK 16 May 1995)



#T0¢ Jequisseq 8¢ T0:€0 & [pPRlsePPNH Jo A1siBAIUN 'ssoinBS ARiqlT 7% BunndwoD] Ag pspeojumoq



