This article was downloaded by: [University of Bristol]

On: 22 February 2015, At: 08:36

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

Synthesis of Optically Active
Allylic Alcohols

Suk-Ku Kang #, Sung-Gyu Kim # , Dong-Gyu Cho ® &
Jae-Ho Jeon ?

& Department of Chemistry , Sung Kyun Kwan
University, Natural Science Campus , Suwon,
440-746, Korea

Published online: 27 Oct 2006.

To cite this article: Suk-Ku Kang , Sung-Gyu Kim , Dong-Gyu Cho & Jae-Ho Jeon
(1993) Synthesis of Optically Active Allylic Alcohols, Synthetic Communications: An
International Journal for Rapid Communication of Synthetic Organic Chemistry, 23:5,
681-684, DOI: 10.1080/00397919308009827

To link to this article: http://dx.doi.org/10.1080/00397919308009827

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
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.



http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919308009827
http://dx.doi.org/10.1080/00397919308009827

Downloaded by [University of Bristol] at 08:36 22 February 2015

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



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

Downloaded by [University of Bristol] at 08:36 22 February 2015
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SYNTHESIS OF OPTICALLY ACTIVE ALLYLIC ALCOHOLS

Suk-Ku Kang,* Sung-Gyu Kim, Dong-Gyu Cho, and Jae-Ho Jeon
Department of Chemistry, Sung Kyun Kwan University,
Natural Science Campus, Suwon 440-746, Korea

ABSTRACT: A practical and enantiospecific method for the synthesis of optically
pure allylic alcohols {(R )- or (S)-1-alken-3-ols] is described. The key reaction is the
reductive cleavage of the cyclic carbonates of I1-halo-2,3-alkanediols with zinc,
magnesium, or samarium diiodide.

Optically active secondary allylic alcohols, (R)- or (S)-1-alken-3-ols, have been
used as versatile chiral synthons in the synthesis of natural products. Several
synthetic methods for the preparation of these alcohols in chiral forms have been
developed which include Sharpless kinetic resolution’ of allylic alcohols, catalytic
asymmetric addition of divinylzinc to aldehydes’ the lipase catalyzed
enantioselective transesterfication of vinyl laurate,’ and metal-graphite’ or zinc
induced’ dealkoxyiodination. Here we wish to report an efficient method for the
preparation of optically pure allylic alcohols based on the reductive cleavage of the
cyclic carbonates of 1-halo-2,3-alkenediols by zinc, magnesium, or samarium
diiodide(Scheme 1).

The chloride 1a on reaction with activated zinc (10 equiv) in refluxing ethanol
for 7 h underwenta facile elimination to afford (R )-1-benzyloxy-3-buten-2-ol’ (2a)
in 78% yield (Method A, run 1, in Table 1). The bromide 1Ib was more easily
converted to 2a with zinc (run 2), The reductive cleavage of 1b was also
accomplished with samarium diiodide’ (10 equiv) in THF(Method B, run 3) or
magnesium® (7 equiv) in methanol (Method C, run 4). The bromide lc reacted with
zinc to afford (+)(S)-1-octene-3-ol°, (+)-2b, [a],?* +11.8 ¢ 1.02, CHCL), lit.”
[@],7¢ +8.1 (¢ 1.46, CHCl,) (run 5). Also, the alcohol (+)-2b, was synthesized
from the bromide Ic by magnesium or samarium diiodide (runs 6 and 7). The
results are summarized in Table 1. By this methodology, (-)(R)-l-octene-3-of’
{ (-)-2b, matsutake alcohol ], [®],% -11.9 (¢ 1.03, CHCL,), lit. * [],** -8.8 (¢ 1.50,
CHCYl,), an important flavor compound of mushrooms was synthesized from 1d
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Q\fo Zn, EtOH, reflux QH
= or Sml,, THF, refiux
or Mg, CH;O0H, reflux
la R =BnOCH,, X =Cl 2a R =BnOCH,
1b R = BnOCH,, X = Br (+)-2b R =n-C,H,

Ic R =n-CH,, X=Br

Y BOH e T
R/bé/\x Zn, EtOH reflux o Rv

1d R=n-C;H,,, X=Cl (->-2b R =n-CiH,,

Scheme 1

Table 1. Preparation of optically active allylic alcohols

Run Carbonate Products® Reaction Conditions® Reaction Time(h) Yield(%)

1 la 2a A 7 78
2 1b 2a A 4 98
3 ib 2a B 10 62
4 1b 2a C 10 71
5 ic (+)-2b A 10 89
6 1c (+)-2b B 11 59
7 lc (+)-2b C 11 72
8 id (-)-2b A 14 75

*2a: [@],” +4.16 (¢ 2.05, CHCL), lit® [®],”* +6.2 (¢ 1.6, CHCL,); (+)-2b: [@],”
+11.8 (¢ 1.02, CHCL), 1it” [@),% +8.1 (¢ 1.46, CHCL); (-)-2b: [@),* -11.9 (¢

1.03), 1it™ [o],* -8.8(c 1.50, CHCL,). ° A: Zn, EtOH, reflux; B: SmI,, THF,
reflux; C: Mg, CH,0H, reflux.
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(run 8). However, the reaction of the chloride 1d with magnesium or samarium
diiodide did not give (-)-2b.

In summary, chiral allylic alcohols, versatile chiral building blocks for the
synthesis of natural products, were synthesized.

EXPERIMENTAL
General Procedurees for the Reductive Cleavage of the Carbonates:

Method A: The typical procedure is as follows. To a stirred solution of the
carbonate 1a (400 mg, 1.5 mmol) in ethanol (20 ml) was added activated zinc (1.0g,
15 mmol, 10 equiv) and stirred at reflux for 7 h. The reaction mixture was filtered
and ethanol was evaperated. Then the crude product was purified by column
chromatography (silica gel, eluent: hexanes-ethyl acetate 3 : 1, R, = 0.53) to afford
the allylic alcohol 2a (210 mg, 78%).

Method B: The typical procedure is as follows. To a stirred solution of the
carbonate 1b (88 mg, 0.29 mmol) in dry THF (2 ml) was added Sml, solution (1 M
in THF, 3 ml, 2.91 mmol, 10 equiv) and stirred at reflux for 10 h. The reaction
mixture was filtered and evaporated. The crude product was purified by column
chromatography (silica gel, eluent: hexanes-ethyl acetate 4 : 1, R, = 0.20) to afford
22 (32 mg, 62%).

Method C: The typical procedure is as follows. To a stirred solution of the
carbonate 1b (115 mg, 0.42 mmol) in dry MeOH (5 ml) was added magnesium
turnings (71 mg, 2.9 mmol, 7 equiv) and stirred at reflux for 10 h, The reaction
mixture was filtered and evaporated. The crude product was purified by column
chromatography (silica gel, eluent: hexanes-ethyl acetate 4 : 1, R, = 0.20) to afford
2a (53 mg, 71%).
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