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ABSTRACT

An efficient chemoselective cleavage of O-allyl protected is
developed employing LiCl/NaBHy.

The protection of alcohol functionality by the group is an important
synthetic step in the preparation of various compounds, more specifically in
carbohydrate chemistry.' Recently various methods have been developed for
the cleavage of allyl group, some of the methods reported include AICI;-N,N
dimethyl aniline,> TiCl;-Mg-THF,®> PdCl,/CuCl/DMF-H,0/0,,* NBS,’
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134 RAJARAM ET AL.

BCl3-Me,S.° DDQ,” NaBH,/1,,%* ZrCl,/NaBH,®*® and TMSCI/Nal.’ In
continuation of our research in exploring the novel methods for the produc-
tion of alcohols from respective O-ally ethers,® we observed that LiCl/NaBH,
(1eq.) reagent system in THF, cleaves both aromatic as well as aliphatic allyl
ethers smoothly, and chemoselectively under mild reaction conditions in
excellent yields furnishing the corresponding alcohols (Scheme 1).

/
R—-O/_/ T, ReoH

THF, 0°C10 36 C

Scheme 1.

The reagent system can be considered as a general deallylating agent
useful for aliphatic as well as aromatic allyl ethers. The regeneration of
alcohols from O-allyl ethers is visualized on the basis of insitu formation
of LiBH,4.'"° The added advantage of this reagent lies in its chemoselective
production of alcohols from respective O-allyl ethers in presence of some of
the reducible functionalities such as nitro (entry 5), benzyloxy (entry 7), Boc
(entry 10), and Cbz (entry 11). The obvious advantage of this reagent system
is its low volume requirement of the reagent compared to any other modified
borohydride reagent.

The deallylation can be rationalized by assuming the following cyclic
transition state. Probably the initial coordination of the lithium with
the ethereal oxygen followed by subsequent hydride delivery lead to the
deallylated alcohol (Scheme 2).

/ RS
LICUNaBH ) H
RO _— Li, - R-OH
H‘,fli
HyH
Scheme 2.

This method should find extensive application in organic synthesis
where selective deprotection of allyl ethers is often a special requirement.
Generality of the reaction is shown in the table.
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Table. Regeneration of Alcohols from O-allyl-Ethers Using LiCl/NaBH,

Entry Substrate Product® Yield®
O
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4All reactions were completed in 30 to 45 min period, at 35°C stirring.
®Yields (%) refer to unoptimised, isolated and chromatographically pure products.

TYPICAL EXPERIMENTAL PROCEDURE

Into a two necked round bottom flask equipped with magnetic bead
and nitrogen balloon adapter was placed LiCl (1eq), dry THF (25 ml) was
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syringed into the flask. The contents were cooled to 0°C, and NaBH, (1 eq)
was added in portion to the above solution. To the reagent system at 0°C
was added a solution of allylated ether (1eq) in THF. After complete addi-
tion, ice cooling was removed and contents were brought to room tempera-
ture (35°C). The progress of the reaction was monitored by TLC, which
indicated the disappearance of the allylated ether in 30-45min period.
Contents were cooled to 0°C and quenched by dropwise addition of
5% aq. HCI solution, the solvent was evaporated under vaccum and the
remaining aqueous layer was extracted with ethyl acetate.

The organic fractions were combined, and washed successively with
brine, water and dried over anhydrous Na,SO,4. Evaporation of the solvent
followed by purification of the crude product by column chromatography
using silicagel gave alcohol (isolated yields 70-92%). All the products thus
obtained were characterized by IR, "H NMR, and Mass spectral data analy-
sis and comparing with authentic samples.

ACKNOWLEDGMENTS

The authors are thankful to Dr. K. V. Raghavan, Director IICT for
providing facilities and KPC is thankful to UGC, New Delhi for the award
of research fellowship.

REFERENCES

1. a) Greene, T.W.; Wuts, P.G.M. Protective Groups, in Organic synthesis,
2nd Ed., John wiley: New York, 1991.
b) Kochienski, P.J. Protecting groups, Thieme: Stuttgart, 1994.

2. Akiyama, T.; Hirofuji, H; Ozaki, S. Tetrahedron Lett. 1991, 32, 1321.

3. Kadam, S.M.; K. Nayak, S.K.; Banerji, A. Tetrahedron Lett. 1992, 32,
5129.

4. Mereyala, H.B.; Guntha, S. Tetrahedron Lett. 1993, 34, 6929.

5. Diaz, R.R.; Melgarejo, C.R.; Espinosa, M.T.L.; Cubero, 1.I. J. Org.
Chem. 1994, 59, 7928.

6. Congreve, M.S.; Davison, E.C.; Fuhey, M.A.M.; Holmes, A.B.;
Payne, A.N.; Robinson, R.A.; Ward, S.E. Synlett. 1992, 663.

7. Yadav, 1.S.; Chandrasekhar, S.; Sumitra, G.; Kache, R. Tetrahedron
Lett. 1996, 37, 6603.

8. a) Mathew Thomas, R.; Hari Mohan, G.; Iyengar, D.S. Tetrahedron
Lett. 1997, 38(26), 4721.

Copyright © Marcel Dekker, Inc. All rights reserved.

MaRcEL DEKKER, INC. ﬂ
270 Madison Avenue, New York, New York 10016 o



Downloaded by [George Mason University] at 20:31 17 December 2014

ORDER |

O-ALLYL BY LiCl/NaBH,4

REPRINTS

137

b) Purushothama Chary, K.; Hari Mohan, G.; Iyengar, D.S. Chemistry

Lett. 1999, 11, 1223.

9. Kamal, A.; Laxman, E.; Venugopal Rao, N. Tetrahedron Lett. 1999,

40, 371.

10. Yang, C.; Pittman, C.U. Jr. Synth. Commun. 1998, 28, 2027.

Received in the Netherlands February 28, 2001

Copyright © Marcel Dekker, Inc. All rights reserved.

MaRcEL DEKKER, INC. m
270 Madison Avenue, New York, New York 10016 o



Downloaded by [George Mason University] at 20:31 17 December 2014

Request Permission or Order Reprints|nstantly!

Interested in copying and sharing this article? In most cases, U.S. Copyright
Law requires that you get permission from the article’ s rightsholder before
using copyrighted content.

All information and materials found in this article, including but not limited
to text, trademarks, patents, logos, graphics and images (the "Materials"), are
the copyrighted works and other forms of intellectual property of Marcel
Dekker, Inc., or itslicensors. All rights not expressly granted are reserved.

Get permission to lawfully reproduce and distribute the Materials or order
reprints quickly and painlessly. Simply click on the "Request
Permission/Reprints Here" link below and follow the instructions. Visit the
U.S. Copyright Office for information on Fair Use limitations of U.S.,

copyright law. Please refer to The Association of American Publishers
(AAP) website for guidelines on Fair Use in the Classroom.

The Materials are for your personal use only and cannot be reformatted,
reposted, resold or distributed by electronic means or otherwise without
permission from Marcel Dekker, Inc. Marcel Dekker, Inc. grants you the
limited right to display the Materials only on your personal computer or
personal wireless device, and to copy and download single copies of such
Materials provided that any copyright, trademark or other notice appearing
on such Materialsis also retained by, displayed, copied or downloaded as
part of the Materials and is not removed or obscured, and provided you do
not edit, modify, alter or enhance the Materials. Please refer to our Website

User Agreement for more details.

Order now!

Reprints of this article can also be ordered at

http://www.dekker.com/servlet/product/DOI/101081SCC120001520


http://www.copyright.gov/fls/fl102.html
http://www.publishers.org/conference/copyguide.cfm
http://www.dekker.com/misc/useragreement.jsp
http://www.dekker.com/misc/useragreement.jsp
http://s100.copyright.com/AppDispatchServlet?authorPreorderIndicator=N&pdfSource=Dekker&publication=SCC&title=A+MILD+CHEMOSELECTIVE+AND+RAPID+REGENERATION+OF+ALCOHOLS+FROM+O-ALLYL+ETHERS+BY+LiClNaBH41&offerIDValue=18&volumeNum=32&startPage=133&isn=0039-7911&chapterNum=&publicationDate=01%2F30%2F2002&endPage=137&contentID=10.1081%2FSCC-120001520&issueNum=1&colorPagesNum=0&pdfStampDate=07%2F28%2F2003+11%3A24%3A40&publisherName=dekker&orderBeanReset=true&author=S.+Raja+Ram%2C+K.+Purushothama+Chary%2C+S.+Salahuddin%2C+D.+S.+Iyengar&mac=INxva4DmnM8oVBwxZYwGTQ--

